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Peslome

Lleab paboTbl — M3y4eHMe pacnpoCTPaHeHUA M 3anacoB PaKoB HA
BOCTOYHOM Wenbde Kacnmickoro mopsa B MecTax X MaccoBOro 0butaHus.
Martepuan u meroabl. UccnenoBaHua nposeaeHbl BecHor-netom 2019 r.
Cbop maTepuana OCyLWECTBAANN IETKOBOAONA3bI METOAOM MAPLUPYTHOIO
yyeTa Ha TpaHCeKTax Naolajbio 100m>. CobpaHHbIX pakoB onpeaensnm
00 BuAa, M3Mepanu, B3BELWWBaAW, OLEHMBAAM NAOLOBMTOCTb. Pacuet
YMCNEHHOCTU OCYLLLECTB/ANMN HA OCHOBE OLLEeHKM NIOTHOCTU CKOMEHUM Ha
MapLupyTax (3k3./M%) ¢ AanbHENLWMM NepecyeTom Ha naowaamn 61uoTonos,
KOTOpble OonpeAensn C NOMOLbIO AAHHbIX KOCMUYECKOTO MOHWUTOPUHTA
Kacnuiickoro mops. OUEeHKy 3amacoB MpPOBOAMAM HA OCHOBE Pa3MepHO-
BECOBbIX XapaKTEPUCTUK COBPaHHbIX OCObEN.

Pe3synbTtatbl. Ha obcnenoBaHHOM yyacTke obuTaloT ABa BMAA acTaump:
Pontastacus eichwald Bott — annHHoNanbi pak, u Caspiastacus pachypus
Rathke — ToncTtonanbiii pak. Mo cpaBHEHMIO ¢ apXMBHbIMU AaHHbIMK 70-90-
X TO4OB MNPOLWIOrO CTO/METUS MNPOM30OWAM WM3MeHeHuA. Pacwwupunacb
naowaab apeana U yBeanumnacb ymcneHHoctb C. pachypus. CHusunacb
nnopoBuUTOCTb Kak C. pachypus, Tak u P. eichwald.

3aknoyeHue. 3amacbl pPaKoB Ha o0b6cnefoBaHHOM y4yacTKe WUMmetoT
NPOMbIC/NI0BOE 3HayeHue. Mcnonb3oBaHWe AaHHbIX KOCMWYECKUX CbEMOK
CyLLLECTBEHHO NOBbIWAET 06 bEKTUBHOCTL UCCNEL0BAHMNA.

Kniouesble cnosa
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NPOMbIC/IOBAsA M XO3AMCTBEHHAA LLEeHHOCTb 3anacoB, 40NYCTUMbIE 06beMbl
BblJIOBA.
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Abstract

Aim. This work aims to study the distribution and stocks of crayfish on the
eastern shelf of the Caspian Sea at places where they mostly habitat.
Material and Methods. The studies were implemented in the spring and
summer of 2019. The material was collected by scuba divers surveying
routes of transects 100 m’ in area. Collected crayfish were identified at
species level, measured, weighed and their fertility was evaluated. Their
abundance was calculated by estimating the aggregation density along the
routes (ind./mz), with subsequent recalculation for the biotope areas,
which were identified using data from the Caspian Sea satellite
monitoring. The stocks were estimated according to the size and weight
characteristics of collected individuals.

Results. Two astacid species inhabit the surveyed area: Pontastacus
eichwald Bott — long-clawed crayfish and Caspiastacus pachypus Rathke —
thick-clawed crayfish. Certain changes have occurred compared with
archival data of the 1970s-1990s. The range area has expanded and the
abundance of C. pachypus has increased. The fertility of both C. pachypus
and P. eichwald has reduced.

Conclusion. The crayfish stocks in the surveyed area are of commercial
importance. The application of satellite survey data greatly increases the
objectivity of research.

Key Words

Caspian Sea, eastern coast, crayfish, distribution, species composition of
populations, features of species biology, commercial and economic value
of stocks, total allowable catch.

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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B.B. YwwBues u Op.

BBEAEHUE

B coBpemeHHOM Kacnuu Ha BceM ero NPOTAXKEHUW Ha
3anaflHOoM W BOCTOYHOM wWesnbde Ha MHorux 6aHKax
OTKPbITbIX YaCTe MOPA MOXKHO BCTPeTUTb pakos [1-5]. Ha
BocTouHOM wenbde CpeaHero u HOxkHoro Kacnma ux
CKOMNIEHUA MPUTOAHbI AR NPOMbILWIEHHOW 3KCNayaTaumm
[6-12]. B mope obutaloT agBa Buaa paKkos: Pontastacus
eichwald Bott — anvHHOManble paku, u Caspiastacus
pachypus Rathke — Tonctonanblie paku [3; 12; 13]. B
nepuog, nocnegHero Nogbema ypoBHsA MOpS, MUK KOTOPOTro
6bln 0TMeueH B cepeanHe 90-xX ro40B MNPOLLIOro CTONETUS,
Ha BOCTOYHOM lwenbde 6blna OTMEeYeHa TeHAeHUMA K
yBennyeHuto yncneHHoctn C. pachypus [8; 10; 13]. C Tex
nop Ha NpoTaxKeHnn 20 neT MOHUTOPUHT NONYAALNA PAKOB

Kacnua He nposoaman. WccnegoBaHua — ypanocb
B0O306HOBUTL ToNbKO B 2015-2019 rr. [13; 14].

Llenbro  Hactosilwel paboTbl 6bIIO  M3yyeHue
COCTOAHMA  MONYAAUMIA  PaKOB M MX MPOMbICIOBOM
LEHHOCTU. 3agadamu MccnefoBaHUi 6blan: K3ydeHue
ocobeHHOCTel pacnpocTpaHeHus, BWAOBOrO, MOJ0BOrO,
pa3mepHO-BECOBOrO cocTaBa paKoB, paboueii
NA0A0BUTOCTH, 3anacos, 06bemos BbI/IOBA n

MPOMbIC/IOBbIX N/IOLWAAEN.

MATEPUAN U METOAbI MCCHEAOBAHMﬁ

Pabota BbinonHeHa B anpene-vtoHe 2019 roma B
Ka3aXCTaHCKOM CEKTope MOps Ha YydacTKe OT Mbica
unaHgpl 4o mbica PakyweuHbii (puc. 1; 2). B ocHoBy
paboT Nono)KeHbl MeToAbl NOABOAHbLIX WMCCNEA0BaHWUWA C
NPUMEHEHMEM NIETKOBOZONA3HOW TEXHUKM Ha raybuHax
5-15 m. [pobbl pakoB oOT6Mpann C MOMOLLbLIO

;. |
Google Earth

PucyHok 1. PalioH uccnenosaHui
Figure 1. Research area

Bbibop CTaHUM HabnAEHUM, MPOKNaAKa TPaHCEKT,
onpepenexHve nosesHbIX naowagaen 6uoTonos
OCYLLECTBNANIM HA OCHOBE AAHHbIX KOCMUYECKUX CbEMOK
npubpe)KHon 30HbI 0bcnepoBaHHOTO  yyacTka.  [ns
npumepa paccmoTpum ctaHummn Ned n Ne9 (puc. 3; 4).

Ha pucyHke 3 usobpakeHa npubpexHas nonoca
MenKoBoAbsA, rae bMoToNbl PaKoB MpeacTaBieHbl O4HUM
BMAOM MOJIE3HbIX NAOLWAAeN — KameHUCTbIMK rpsagamm (R),
KOTOpblE MOPOrammM CHWMKAKOTCA Mo cBany rnybuH oT 5 ao
15 M. [nA 0B6BLEKTUBHON OLLEHKM COCTOSHMA MONyAaumUm

NIerKOBOZL0NA3HOI0 CHapAXeHUs Ha TpaHceKTax (oTpeskax
[OHa) y4eTHoi nnowaabio 100 m [13; 15]. Ona aToro Ha
yyacTke [Ha MNPOKNaAblBanu WHyp gavHoi 50 m,
3aKpenieHHbI Ha KOHUAx akopsamu. [anee nog sogy
YXO4MAWN 2 NEerkoBoAonasa U OCYLLEeCTBAANM MapLIPYTHbIN
y4eT M cbop pakoB Ha y4yeTHOW nonoce wupuHoM 1 m
cnpaBa W cnesa OT LWHypa. B cayyae ecnn aksemnasap
OKa3anca HeJoOCTyMNeH A/1A 3axBaTa, HA OCHOBE BWU3YyaNbHOM
MHPOPMaLMK, B BOAONA3HOM KHUMKKE 3anunCbiBaamM ero sua,
non, pasmep. O6CNenoBaHHbLIA y4acTOK nobepeba
pa36uaun Ha 10 ctaHumit (puc. 2). Ha cTaHuMAX BbINOAHMAMK
24 TpaHcekTbl. O6wWan yyeTHasa nJowagb COCTaBUAA
2400 m% Obuwee KonnyectTBo cobpaHHbIX pakos 498 3ks.
PakoB oTbMpanu B ceTHble KyTubl U AOCTaBAAAM Ha 6opT
cypHa. Kaxkpas npoba b6bina pasgeneHa no BMAam M no
nony. JAvHy pakoB M3Mepsaan OT POCTPyMa AO TeNbCOHa.
Bcex pakoB C ANMHHOW Tena 6Gonee 10 cm cumtanu
NPOMBbICNIOBbIMU.  Paku  6bliv  B3BelEeHbl, OTMeYeHOo
COCTOAIHME MaHUMpel Ha npeameT onpeaeneHus craguu
/IMHbKK, onpegeneHa paboyas nNOAOBUTOCTb CAMOK
(NpocunTbIBaNM KONMMYECTBO WMKPMHOK HA nseonogax).
[anee paku B XnBOM Buae 6blav BbiNyweHbl B Mope. Ha
MapLlipyTax wM3MmepeHa TemnepaTypa BOAbl, OTMeEYeHbI
dusnoHommyeckne  ocobeHHoctm  BuoTonos.  3anac
paccunTbIiBaNM UCXOLA W3 cpegHel YMCNEHHOCTU PaKoB
(3k3/M?), cpegHero Beca 1 3K3. M MOAE3HON MAOLWAAM
obcnenoBaHHOro y4yacTka B rektapax. O4Y — obuwe
OOMYCTUMbIM  yNOB MpU  MPOMbIC/E acTauug, NPUHATO
cymTaThb 3a 25% ot 3anaca.

PUCYHOK 2. YyacTok nccnefoBaHum
Figure 2. Research site

pPaKoB HAa KaXkAOM MOpore Ha TPAHCEKTe BbIMO/HEH
MapLpyYTHbIA yyeT. Ha pucyHke 4 6MOTOMNbI pPaKoB
NpeacTaBNeHbl TPemMs BWAAMM MONE3HbIX NIOWAAEN:
3apocniMM  MakpodUTOB Ha umauctom necke  (SS),
KameHUCTbIM neckom (RS) n KameHucTbimu rpagamu (R).

Ona 06bEKTMBHOM OUEHKM Ha Kagom 6uoTtone Ha

TPaHCEeKTe BbLINONHEH MapLpyTHbIA  y4eT. [aowaab
6MOTONOB PaKOB OMNPeAeNnssiM  Ha OCHOBE [JaHHbIX
KOCMMYECKMX CbEMOK, MaTepuasbl KOTOPbIX XOpOLWo

oTpaXKann ux GpusaMoHOMMYECKMe 0cobeHHOCTU 4O TNyBUH
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10-12 m u npegocTasaann macwTab Kaptbl. Ana sTOro U3
oTAeNbHbIX NocnenoBaTesIbHbIX OTOCHUMKOB CKNaablBanu
obcneayembli  yyacToK npubpexkHbix Bod. [anee Ha
KaXXAOM  CHUMKe rpaduyeckv BblAeNann  naowanm
OTAEeNbHbIX 6MOTONOB. 3aTem, C MOMOLLbIO ManeTku ¢
YyY4eTHOM n/oWanblo OOHOW  KNeTKM paBHok 1 ra,

—3 Routs cousting on 100-m trmsacts
1. 5-m depth
1 10-m depth
3. 14-m depth

R - stomy ridze

PucyHoK 3. Kocmuyeckuii CHUMOK mecTa cTaHumm N4
Figure 3. Location of station 4, satellite image

NONYYEHHbIE PE3Y/IbTATbI U UX OBCYXKAEHUE

buomonesl pakos. Cpeau o6cnenoBaHHbIX nNaowagen,
3acesIeHHbIX pakamu, 6bI10 BblAENEHO TPU BMAA BMOTONOB.
MepBblii 6GyMOTON — 3TO TBEpPAble KAMEHWCTble TPYHTHI,
cocTosAlWwMe M3 MAUT paKyleyHuKka u mx obnomkos (R).
CnoHbl penbed TakUX rPYHTOB NpeacTaBAseT A1 PAaKoB
Habosbllee KO/NMYECTBO €eCTeCTBEHHbIX yb6exul,. Takue
rPYHTbl  BCTpPeYalTcad B  BUAE  KaMEHWUCTbIX  rpAag
npoTakeHHocTblo 50-300 m n 6onee. Ha Kocmuuyeckux
CHMMKAxX 4acTO OHW BbIFAGAT B BMAE MapanfiesbHbIX
06pa3oBaHuit Ha gHe mopa (puc. 5). Ha obcneposaHHOM
yyacTKe KaMeHWUCTble TPyHTbl OOHapy)KeHbl Ha Bcex
CTaHUMAX MPEUMYLLECTBEHHO Ha raybuHax 10-15 m.
MonesHaa naowanb TaKWUX rPyHTOB cocTtasuna 450 ra.
BTopoli 61MoTon — 3TO CMelleHHble NecY4aHO-KaMeHUCTble
rpyHTbI (RS). Takune rpyHTbl BbICTUNAIOT OBLIMPHbIE YYaCTKM

R - stony ridge

-sand

Figure 5. Rocky soils (R), (RS), satellite image

onpegenanu naowagm 6MoTonos Ha Kaxaon doTtorpadumn.
[aHHble cKAagblBaiM W noayyanu obuwyo naowaab
Kakgoro 6uoTona B rekrapax. Ha 6onbwux raybuHax
(15-20 m) npumeHann nopBogHble HabaogeHua ans
OOHapYKeHUA WM OLEHKM MOoNe3HbIX naowaaen. Fnybxe
20 M UccnenoBaHMA He NPOBOAUAMUCS.

1. 5-m depth
2. 7-m depth

3. 12-m depth
R - rock

RS - rock-sand
SS - silty sand

PucyHOK 4. KocM1YeCcKnin CHUMOK mecTa cTaHummn Ne9
Figure 4. Location of station 9, satellite image

AHA MeXAY KaMeHUCTbIMKU rpadamu. Paku, obutatowme Ha
RS, B KauecTBe ybeKuLL MCNOMb3YIOT 06JI0OMKM KamHeln n
NAUT, PacCPefOTOYEHHbIX Ha MNecyaHoMm rpyHTe. Ha
KOCMMYECKMUX CHUMKax RS BbIrAgaT B BUAE CBET/bIX
y4acTKoB [Ha C TeMHbiMM obpasoBaHuAMM (puc. 5).
MonesHas naowaab TaKWMX TPyHTOB Ha ob6cnesoBaHHOM
yyacTke cocTasuna 520 ra. TpeTuit 6UOTON MOXKHO OTHECTU
K MATKMM TFPyHTaM, COCTOALMM M3 WUAMCTOrO necka (SS),
NOKPbITOrO 3apociaamm MakpoduTos Zostera nana. Takue
FPYHTbl MeCTaMM BCTpeYaloTca B MNpMBpeskHoW nosoce
Me/SIKOBOAMMW, 3alUMLLEHHbIX OT BOJIHOBOW AMHaMUKKU. Ha
obcnepoBaHHOM y4yacTke SS BCTpeyaloTca JioKasnbHO. Ha
KOCMMYECKMX CHUMKax SS BbIrAAAT TEMHbIMM MATHaAMU
oKpyrnoi dopmbl (puc. 6). Maowaab TakMx 6MOTONOB Ha
obcneno0BaHHOM yyacTKe coctaBuna 75 ra.

== . A
PUCYHOK 6. KOCMMYECKMI1 CHUMOK MecY4aHo-UANCTbIX
rPYHTOB, 3apocLumnx Mmakpodutamm (1N)

Figure 6. Sand-silt soils overgrown with macrophytes (SS),
satellite image
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Ycnosus cpedel. CywectBeHHbIM GaKTOPOM, BAUAIOLMM Ha
pacnpocTpaHeHuWe paKos, bbina TemnepaTtypa Boabl. PalioH
MUCCNef0BaHUMA  HaxoguTcA B 30HE  MHTEHCMBHOIO
ansennuHra [2; 15], (puc. 7). Mepuogunyeckn TemnepaTypa
BOAbl 32 CYTKM Morna n3ameHuTbea Ha 10°C n 6onee. Peskuii

TEPMOK/IMH CKNALbIBANCA B HAYane sieTa Ha FrOpU3oHTax ot
8 M U rnybxKe, Korga MNOBEPXHOCTHbIA C/OWM  BOAbI
nporpesanca go 19-21°C, a Boga Ha rnybuHax ot 8-9 m u
HU¥Ke nmena Temnepatypy 9-12°C.

Sea Surface Temperature

PucyHok 7. TemnepaTypa NOBEPXHOCTM MOpPSA B paioHe uccnenosaHunin 8 noHs 2019 r, no gaHHbim NOAA
Figure 7. Sea surface temperature in the study area on June 8, 2019, NOAA data

PacnpedeneHue pakos. B wvccnegoBaHHOM paiioHe no
YMCNEHHOCTU poMuHMpoBan P. eichwald. W3 498 3ks.
pakoB, cobpaHHbix Ha 10 cTaHumsax obcnenoBaHHOrO
y4acTka, 102 aK3. 6biam npeacTtasneHsl C. pachypus u 396
3K3. P. eichwald.

PacnpegneneHune pakoB Ha TBEPAbIX FPYHTaX HOCU/IO
MO3auyHbI XapakTep. CkonneHus Oblav NpuBA3aHbl K
Hannuuio ybexunly, B BUAE PaclienivH, rPOTOB, HUL MOA,
naMTamm v np. B mecrax, rae KameHUCTblA TPYHT umen
MOHO/IMTHYIO  MPOTAMEHHYI0  POBHYIO  MOBEPXHOCTb,

Sp. 90
80

70

JIMIEHHYIO Pa3/IoMOB, PaKW BCTPEYANIUCL EAMHUYHO.
PacnpeseneHne pakoB Ha NECYAHO-KAMEHWCTbIX FPyHTaX
Hocuno 6osiee paBHOMEPHbIN XapakTep. Paku, obutatowme
Ha UANCTO-MEeCcYaHbIX FPYHTaX, PbIIM HOPbI U UCMONb30BaNU
MaKpoduTbl B KayecTBe ybBexul, WX pacnpocTpaHeHue
6b1N10 paBHOMEPHbIM.

[nybuHbl 5-7 m Hanbonee 4acTo 6GblAM 3acenieHbl
MKPAHBIMWU CaMKamu 0601X BUAOB U MOJIOALI0 PAKOB (puc.
8; 11; 12). 3pmecb e OTMeYeHO Haubosbluee 4UCIOo
NIMHAKLWMX ocobelr.

60
50

40

30

20

10

o -
<7 7.190

B - cishwald

PucyHoK 8. PazamepHbIit cOCTaB pakoB Ha rybuHax 5-7 m
Figure 8. Crayfish length composition at depths of 5-7 m

Ha rnybuHax 8-10 m obutanu 6osee KpynHble 3K3emnaapbl
(puc. 9), 6bonblwen yacTbto camubl (puc. 11; 12). Hanbonee
KpYnHble NpeacTaBuTeIn 060ux BUAOB, NPEUMYLLECTBEHHO
CamLbl, Yalle BCEro BCTPeYanncb Ha rnybuHax 6onee 10 m

9,1-100

cil.
10,1-120 12,1140 141>

B ¢ Pachypus

B 30HE HW3KMX Temnepatyp (puc. 10; 11; 12). 3pech ke
oTMeyeHa Hanbonbluas YucaeHHocTb camuos C. pachypus.
Ha atux rnybuHax B KOHLe MIOHA Habnioganacb AMHbKA
oboux BMAOB pakos npu Temnepatype 12°C.
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PucyHOK 9. PazmepHblit cocTaB pakoBs Ha rybuHax 8-10 m
Figure 9. Crayfish length composition at depths of 8-10 m

sp.
p120
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80
40
20 +—

0

11 15
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PucyHok 11. Monosoe cooTHoweHue P. eichwald
Ha PasNNYHbIX rNyBUHaxX
Figure 11. P. eichwald sex ratio at different depths

8

Mnodoeumocms. NoONOBO3PEbIMU CUMTANN CAMOK C MKPOW
Ha nneonogax. MUHMManNbHaa [ANMHA MNONOBO3PESbIX
camok P. eichwald — 8 cm, makcumanbHaa — 13,8 cm.
MuHUManbHAA ganHa Nonosospenbix camok C. pachypus —
7 cm, makcumanbHas 12,4 cm. NaogosutocTs P. eichwald B
3aBUCMMOCTM OT AAMHbI Tena CamMKM Haxoaunacb B

caviar. sp.

250

200
Y =2,347 e033%

150 R?=0,879

100
50
0 cm
0 5 10 15

PucyHok 13. Pabouvas nnogosutocts P. eichwald
Figure 13. P. eichwald fecundity

PasmepHobili cocmas pakos. CobpaHHble paku  6bian
pasbuTbl Ha 6 pasmepHbIx rpynn. U3 102 ak3. C. pachtypus,
52 3K3., unm 51% ocobeit BblIM NPOMbICNIOBOrO pasmepa

sp.

30

25
20
15 -
10 |
5 -

<7 71890 91-10,0 10,1-12,0 12,1-140

I - cishwald I c. Pachypus

14,1 >

PucyHok 10. PaamepHblIii COCTaB PaKoB Ha rnybuHax
6onee 10 m
Figure 10. Crayfish length composition at depths over 10 m

sp.

|- | ”
8-10 11-15
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: l
0
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PucyHok 12. Monosoe cooTHoweHue C. pashtypus
Ha PasNNYHbIX FyOUHAX
Figure 12. C. pachypus sex ratio at different depths

guanasoHe ot 21 po 213 UWKPWUHOK, NpuU  cpegHux
nokasatensix 88  MKpuHOK  (88%3,27; pwuc. 13).
Mnoposutocte C. pachypus, B AnanasoHe ot 9 go 27
WKPUHOK NpW  cpeaHMX MokasaTenax 19  UKPWUHOK
(19,1641,42; puc. 14).

caviar. sp.
35
30
Y = 3,486 e0171x
2 R2=0,539
20

15

10 .

[V cm,
0 b 10 15

PucyHok 14. Pabouas nnogosutoctb C. pachtypus
Figure 14. C. pachypus fecundity

(anuHa Tena 6onee 10 cm). U3 396 3kK3. P. eichwald,
NPOMbICNI0BanA YacTb 279 3K3., uan 71% (pwc. 15).
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PucyHok 15. PaamepHblii cocTaB pakoBs
Figure 15. Crayfish length

Bec pakos. U3yyeHune BecoBbIx xapaktepuctuk C. pachypus
nokasano, 4Yto cpegHuii Bec camuos 40 r (40,1+1,61),
camoK 29 r (28,8+2,57; puc. 16; 17). CpegHuit Bec camLLoB

s

T.

100
%0
- Y =1,310 e 9321x
0 R?=0, 863
60
50
40
30
20
10
0
0 2 a4 6 8 10 12 14

PucyHok 16. Bec camuos C. pachypus
Figure 16. Weight of C. pachypus males

IT.
. 180

160
140
120
100
80
60

¥ =1,8009 e % 29%
R?=0,961

20

PucyHok 18. Bec camuos P. eichwald
Figure 18. Weight of P. eichwald males

Pacuem npomeicaiogo2o 3anaca. 3anac  paccuUUTbiBaaU
MCXOAA U3 CpeaHel YNCIEHHOCTU paKos (3k3/m?), cpegHero
Beca 1 3K3. 1 nonesHol naowaam obcne,0BaHHOrO y4acTka
B reKktapax.

CIn

cm.
0 5 10 15 20

Crayfish of commercial length

10,1-12,0

12,1-140 14,1~

P. eichwald 6 r (64,6+2,03), camok 40 r (40,4+1,31; puc. 18;
19).

¥ = 2,695e 0:238x :
60 Re=0,885 .

20

10
0 cm.

PucyHok 17. Bec camok C. pachypus
Figure 17. Weight of C. pachypus females

=]
—

Y=2,011e 0276
R?=0,952

cIm

PucyHok 19. Bec camok P. eichwald
Figure 19. Weight of P. eichwald females

BuoTon KameHUCTbIX rpyHTOB (R) Ha y4acTke umeet
naowaab 450 ra. CpegHss uucneHHocTb P. eichwald
0,16 3K3/M2, mnm 1600 pakoB Ha 1 ra. Mpu nonosom
COOTHOLIEHUN CaMOK K camuam B nonynaumm 40% k 60%,
Ha rektape obutator 640 camok M 960 camuos. MMpu

14
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cpegHem Bece camua 65 r Mx bMomacca CcoCTaBuT
62,4 kr/ra, npu cpegHem Bece camku 40 r mx 6Guomacca
25,6 Kkr/ra. Utoro, Buomacca P. eichwald coctasut 88 Kr/ra.
Obuwaa 6uomacca P. eichwald Ha paHHOM 6uoTone
naowaabto 450 ra cocrasut 39,6 T. Mo pesynbTatam
aHanM3a pasmepHoro coctasa B nonynsumu P. eichwald
npombic/ioBble pasmepbl (6onee 10 cm) umerotr 71%
ocoben, uto cooTBeTcTByeT 6uomacce 28 T. [pu
paumoHanbHom npombicne OflY, Kak npuHATO npwm
BeAeHNM NpombIcna pakos, coctaBut 25% nan 7 1.
MoaobHble pacyeTbl C. pachypus NoKasanwu, 4to npu
cpefHen YUCNeHHOCTM Ha TpaHcekTax 0,05 3Kk3/m’, Ha 1 ra
obutaet 500 pakos. [py NOIOBOM COOTHOLUEHUM CAMOK K
camuam B nonynauum 20% k 80% — ato 83 camku u 417
camuos. Mpu cpeaHem Bece camua 40 r ux 6buomacca 17
Kr/ra. Mpu cpeaHem Bece camku 29 r mx 6uomacca 2,5
Kr/ra. O6wan 6uomacca C. pachypus coctasuT 19,5 Kr/ra, a
Ha 6uoTone kamHei (R) nnowagbto 450 ra — 8,8 1. Mo
pe3ynbTaTam aHanM3a pa3mepHOro cocTasa B nonyaaumm C.
pachypus npombicnosble pasmepbl (bonee 10 cm) umetor
51% ocobeit, uto cooTBeTcTByeT 6uomacce 4,5 1. lMpu
pauyoHanbHom npomeicie OAY coctasut 25% nan 1,1 1.
Buoton KaMeHUCTbIN necok (RS) Ha
obcnepoBaHHOM yyacTke umeet naowaab 520 ra. CpeaHas
yncneHHoctb P. eichwald Ha TpaHcekTax 0,18 3K3/M2, nnu
1800 3K3. Ha 1 ra. Mpy NONOBOM COOTHOLIEHUWN PAKOB B
nonynauun 1 camka/1,5 camua, NPOLEHTHOE COOTHOLIEHNE
coctasuT 40/60. CnegosatensHo, Ha rektape obutator 720
camoK 1 1080 camuos. lMNpu cpegHem Bece camua 65 r, ux
6uomacca 70,2 kr/ra. MNpu cpegHem Bece camku 40 r, ux
6uomacca 28,8 kr/ra. Wtoro, 6umomacca P. eichwald
coctaBuT 99 Kr/ra. O6uaa 6uomacca P. eichwald Ha
buoTtone KameHuctoro necka (RS) nnowaapto 520 ra

coctaBut 51,5 1. Mo pesynbratam aHanusa pasmepHOro
cocTaga, B nonynauum P. eichwald npombicnioBble pasmepbl
(6onee 10 cm) umetor 71% ocobeir, YyTo COOTBETCTBYET
buomacce 36,5 T. Mpu paumoHanbHom npombicie OLY
coctaBuT 25% nan 9 7.

Pacyetbl 3anacos C. pachypus nokasanu, 4To npu
cpeaHeit YNCNEeHHOCTU Ha TpaHceKkTax 0,06 3K3/M2, Halra
obuTtaet 600 pakos. Mpu nosoBom cooTHoweHnn 1/5 — 100
camok n 500 camuos. Mpn cpeagHem Bece camua 40 r umx
6uomacca 20 kr/ra. Mpu cpegHem Bece camku 29 T wmx
6uomacca 2,9 kr/ra. Obuwasa 6uomacca C. pachypus
cocTtasuT 22,9 Kr/ra, a Ha 6BuoTone KameHuctoro necka (RS)
naowaapto 520 ra — 12 1. Mo pe3synbtatam aHanusa
pasmepHoro coctasa, B nonyaaumm C.  pachypus
npombic/ioBble pasmepbl (6onee 10 cm) umerotr 51%
ocobeit, u4TOo cooTBeTcTByeT 6uomacce 6,1 T. [Mpu
paunoHanbHom npomoicne OAY coctasut 25% namn 1,5 1.

BUOTON MAMKMX MecYaHo-UAUCTbIX TPYHTOB (SS) Ha
obcnegoBaHHOM  yyacTKe BCTpeyancs mosaumyHo. Ero
obuwas naowaab 75 ra. Ha 6uotone obHapy»KeHbl TONbKO
pakun P. eichwald. CpegHss UYMCNEHHOCTb Ha TPaHCEKTax
0,19 3Kk3/m’, wan 1900 pakos Ha 1 ra. B nonynauuu
OOMUHUPYIOT CamKku. B oTHoweHun 2/1 npoueHTHoe
cooTHoweHne coctasuno 70/30. CneposaTenbHO, Ha
rektape obutatot 1330 camok 1 570 camuos. Mpu cpegHem
Bece camua 65 r, ux 6uomacca 37 kr/ra. Mpu cpegHem Bece
camkn 40 r, ux 6uomacca 53,2 kr/ra. Utoro Buomacca
90,2 kr/ra. Obuiaa 6uomacca P. eichwald Ha 6uotone
mnauctoro necka (SS) naowaabto 75 ra cocrtasuT 6,8 T. Mpu
3TOM npombicnoBan 4Yactb (71%) 4,8 1. Mpu paumoHanbHoM
pobbive OY coctasut 25% mnm 1,2 1. Obwme AaHHbIE MO
3anacam u ob6bemam BbIIOBA NpeacTaBaeHbl B Tabauue 1.

Tabauua 1. 3anacbl pakoB 1 06bem AoNYCTUMOrO Bblnosa (OAY — 25% OT MPOMbICI0BbIX 3aNacos)
Table 1. Crayfish stocks and Total Allowable Catch (TAC estimated at 25% of commercial catch)

Buoton Kamuu (R) 450 ra KamHu-necok (RS) 520 ra MUn-necok (SS) 75 ra
Biotope Stone (S) 450 ha Stone-sand (SSa) 520 ha Silt-sand (SiSa) 75 ha Cymma, T
A tt

::;:kiblé T P. eichwald C. pachypus P.eichwald C. pachypus P. eichwald  C. pachypus mount,
Obuine 39,6 8,8 515 12 6,8 - 118,7
Total
Mpombicnosbie 28 45 36,5 6,1 4,8 - 79,9
Commercial
oay
TAC 7 1,1 9 1,5 1,2 - 19,8
CoBpemeHHble  WUCCNeAOBaHMA  MOKasaaW, 4To  Ha BMXPEBble MOTOKM U Paku, MMeloLlMe CPaBHUTEIbHO

obcnegoBaHHOM  yyacTKe 06MTAlOT ABa BWAA PaKoOB.
ApxuBHble maTepuanbl [10; 15] cBMAETENbCTBYIOT, YTO 3TOM
pavioHe B 70-90 rogbl obutan Tonbko P. eichwald, apean C.
pachypus 3aKkaHuMBanca ceBepHee B 3anvMBe bekoBuua-
Yepkacckoro. Mo nctopnyeckum gaHHbim [15] yBennyeHme
yncneHHoctn C. pachypus B Bogax KasaxcTaHa 6bino
OTMEYEeHO B  Nepuos  nogbema  YpPOBHA  Mops
(1990-1994 rr.). CoBpemeHHble McCNenoBaHUA B Mepuos,
6onee HWU3KOrO YPOBHA MOPA CBUAETENbCTBYIOT, 4TO
TeHAeHUMA pocTa ymcneHHocTn C. pachypus coxpaHWnaco,
a ero apeasn pacLIMpUCA B IOXKHOM Hanpas/ieHUn Ha 60 Km.

AHann3 pacnpocTpaHeHUA pakos B 3aBUCUMOCTH OT
rnybuHbl NO3BOAWA BbIABUTb HEKOTOpble OCOBEHHOCTW.
TaK, Ha HEKOTOPbIX Yy4YacTKax MpPUBPEXHbIX BOA, PaKu
OTCYTCTBOBA/IM Ha TUMWUYHbIX BMOTOMAX, PACMONOMKEHHbIX
Ha rnybuHax 4-5 meTtpos. Ha Haw B3rnsg, 310 CBA3AHO C
BOJIHOBOW AMHAMMKOM Ha 3TUX y4acTKax nobepeba, rae B
pe3ynbTaTe BONHEHMA 06Pa3yOTCA CUNbHbIE TypOyNeHTHble

HebobWwoM Bec, MoryT 6bITb BbibpoLLeHbl Ha beper. Takue
CyyaM MaccoBoi rubenu pakoB, NpPeuMyLLeCTBEHHO
MKPAHbIX CaMOK, NepuoaMYecKkn HabnogatoTcA BECHON B
aToM parioHe [5]. Hawun HeonybankoBaHHble HabaloaeHUA
MOKasanu, YTO paKku, 0COBEHHO Camupl, BbiMyLLEHHblE Ha
rnyéuHe 2,5 M Ha KaMEHMCTO-MEeCYaHbli TPYHT, aKTUBHO
nepemeLlasiucb B CTOPOHY YyBEAWYEHUA T[ybuHbl. Ha
OCHOBE 3TUX HabBAIOAEHUIA MOXKHO MPEeANoNOKUTb, YTO
paku oLeHMBaOT ry6UHY MecTa, U, HECMOTPA Ha Hanuune
ybexuLL, yXoaaT Ha U3NH06AEHHbIN FOPU3OHT.

Mo [aHHbIM  WUCCNEAO0BaHUW  MpPeXHUX  feT
(1972-1994 rr.), Npu Tex ke NOKasaTensdx OJIMHblI CaMOK,
pabovas nnogosutocTb P. eichwald 6bina B npegenax

30-250 UKPUHOK, COBpEMEHHbIe nccnenoBaHuA
NoKasblBaloT 21-213, 4YTo 3aMeTHO HuKe. [10A0BUTOCTD
C. pachypus 6bina B npegenax 20-50 WKPUHOK,

coBpemMeHHble AaHHble 9-27, 4YTOo cylwecTBeHHO Huxe. Ha
Hal B3rnag, CHUWXeHWe NA0A0BUTOCTU Yy PaKoB CBA3AHO C

ecodag.elpub.ru/ugro/issue/current
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TEM, YTO MPOU3OLINO PEe3Koe YMEHbLEHUEe YMCNEHHOCTU
XULLHMKOB:  benyrn, oceTpa W TIONAEHA, MacCoBO
noTpebaAWMX PaKoB, YTO, B CBOKO ovepesb, NPuUBENO K
TOMY, Y4TO acTauuabl CTaan TYNMMKOBbIM 3BEHOM B MULLLEBOM
uenu. Moatomy, ecTb NpeanosoXKeHue, YTO YUCIEHHOCTb
acTaung peryivpyeTca Ha NonyasuMOHHOM YPOBHE MyTem
CHUMKEHUA WX nnogosBuTOCTU. [0sI0BOE COOTHOWEHME B
nonynauuax  pakoB  oboux  BMAOB  COOTBETCTBYHOT
NIUTEPATYPHbIM AaHHbIM NpoLwbix feT [3; 13; 16-18].

B uenom, obcnenoBaHHbIM pPaltoH MOXKHO cyMTaTb
NnepcrneKkTUBHbIM AR NPOMBbICIA PakoB. MapLUpyTHbIl yyeT
Ha TpaHCeKTax MOKasan, YTo M3 Bcex o6cnefoBaHHbIX
naowaaen, Hanbonee NNOTHble CKOMAEHWUA PaKoB Obian
0b6HapyKeHbl Ha KameHUCTbIX (R), M 0cobeHHO Ha necyaHo-
KameHUcTbIx rpyHTax (RS), Korga nog oAHOW NAWUTOM
MOXHO O06HapyuTb 10 M 6onee pakoB. B meHbliem
KO/IMYEeCTBE, PakW BCTPEYAZIUCb HA  MecYaHO-UANUCTbIX
rpyHTax (SS). Ha necyaHblx, NecyaHO-paKyLWeYHbIX FPyHTaXx,
CM/IOWHbIX  KAaMEHUCTbIX  0O6PA30BaHMAX  JIMLLEHHbIX
ybexuLL, paku BCTPeYanucb eauHnYHo. MpombICNOBbIN S10B
paKkoB creAyeT OCYLLeCTBAATb Ha ropu3oHTax oT 10 m u
rnybxe. B 3tom cnyyae, 6GONbLIMHCTBO BbIJIOBNEHHbIX
pakoB 6yayT MMeTb MNPOMbIC/IOBble pasmepbl. JIOBYLIKK
cnepyet pacctaBaaTb Ha pacctoaHmu  10-15 m. He
peKkomeHAayeTcA N0BUTb PaKoB Ha BuoTtone un—necok (SS),
T.K. 80% ynoBa npmaeTtca BbiNyCcKaTb.

3AK/TOMEHUE

CoBpemeHHble WCCNeA0BaHUA MOKas3anu, 4YTO COCTOAHME
acTakodayHbl Ha BOCTOYHOM wWwenbde Kacnuitickoro mops
UMeeT  TEeHOEHUMIO K  YBEJAMYEHUIO  YMCNEHHOCTU
C. pachypus. Apean 3TOro BMAa PaCIMPU/ICA B HOXKHOM
HanpasaeHun Ha 60 KM. AHanM3 MO/yYeHHbIX MaTepuasnos
CBMAETENbCTBYET O MOTEHUMaNbHbIX Buopecypcax B BuAe
3amnacoB pakos. [1o npeaBapuTeNbHbIM pe3ynbTaTam Ha
o6cnefoBaHHOM — y4yacTKe  eXerofHo B YC/JI0BUSX
paumoHasbHOM 406bI4M MOXHO BblNaBAMBaTb OKOO 19 T
pakoB. HaubonbliMii NPOLEHT MPOMbICIOBbLIX 0cobei
obuTatloT Ha rnybuHax 8-10 m u 6onee.
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Pesiome

Lienb. AHann3 HOBbIX AaHHbIX O NONYAAULMAX rpebHeBUKOB Beroe ovata v
Mnemiopsis leidyi B Bogax Kacnuickoro mops M OLEHKa MapameTpos
aganTtauum B. ovata K HOBbIM YCI0BUAM OBUTaHMA.

Marepuan u metogbl. MaTepran nonyyeH B JlarecTaHCKOM CeKTope
CpegaHero Kacnusa B ceHTabpe-Hoabpe 2021 roga. Ona KOAMYECTBEHHOIO
yyeTa rpebHeBMKOB M 300MIAHKTOHA UCMO/Ib30BaAM BO/bLIYIO KOHYCHYHO
cetb (KB) ¢ nnowappto BxogHoro oreepctua 0,5 m> u cetb xxegn, c
naowaapto 3axsata 0,1 M. KONMYecTBO MenKkux rpebHeBMKOB, IMYMUHOK U
AL, onpegensnn B npobax, GUKCUMPOBaHHbIX GOPMaINHOM.

Pe3ynbtatbl. B ceHTAbGpe-okTAbpe 2021 r. B BOAax HXKHOIO CeKTopa
[JarectaHcKoro wenbda 6bl1 06HapyKeH rpebHeBuk Beroe ovata. O6uwias
yncneHHocTb bepoe gocturana 32 3K3/MZ, 6uomacca — 10 F/MZ. Monynauuna
nmena 6onee LWMPOKUI pasMepHbI CMEKTP, Yem B OKTAbpe 2020. B
2021 r. 6bIAM OTMeYeHbl 0cobu pazmepom Ao 35 mm. YucneHHocTb M.
Leidyi B paitoHax, rge 6bin obHapy»keH B. ovata, 6bina B 3-10 pa3 meHbLue,
yem B paloHax, rae 6epoe otcytctBoBan. 30Ha obwutaHua Beroe ovata
OorpaHu4YMBanacb BOOAMM LOXHOM 4acTu [arectaHckoro lwenbda €
AuanasoHom coneHoctn 7,1-5,5 psu.

3akntoueHme. B 2021 roay nosyyeHbl HOBble AaHHblE O rpebHeBUKe Beroe
ovata — BceneHue B Kacnuiickoe mope. MoBTopHOEe 0b6HapyKeHue B. ovata
B Kacnuinckom mope CBUAETENbCTBYET O MNPEOAONEHUM FPebHEeBMKOM
CypOBbIX 3UMHMX ycnoBuin Kacnua. 3TOT ¢akT BO MHOroM onpegenset
OanbHenLwyo 3BOJIOLNIO 3KOCUCTEMbI Kacnuiickoro MOpS.
3aduKcMpoBaHbl  NMapameTpbl BO3JEMCTBMA HOBOFO BCe/leHUa Ha
nonynauuto M. leidyi. NpoBepgeH aHanu3 pacnpocTpaHeHua B. ovata B
BoAax [larectaHcKoro wenbda B 3aBUCMMOCTM OT NapamMeTPoB Cpeabl.

Kntouesble cnosa
Kacnuiickoe mope, 3KkocucTema, BuonorMyeckme MHBasuM, rpebHeBUKK-
BceneHubl, Mnemiopsis leidyi, Beroe ovata.
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Abstract

Aim. Analysis of new data on populations of invasive ctenopfores Beroe
ovata and Mnemiopsis leidyi in the Caspian Sea and assessment of
adaptation of B. ovata to new habitat conditions.

Material and methods. The data was obtained in the Dagestan sector of
the Middle Caspian Sea in September-November 2021. Ctenophores and
zooplankton were collected by a big cone plankton net (BC) with a 0.5 m’
opening and a Juday plankton net (0.1 m’ opening). Small ctenophores,
eggs and zooplankton content were determined in samples fixed with
formaldehyde to a final concentration of 4%.

Results. In September-October 2021, the Beroe ovata were detected in
the shelf waters of Dagestan. The total number of ctenophores reached
32 ind/mz, biomass — 10 g/mz. Individuals up to 35 mm in size were
recorded. The abundance of M. leidyi in areas where B. ovata was found
3-10 times less often than in areas where it was absent. The habitat of
Beroe ovata was limited to the southern part of the Dagestan shelf and a
salinity range of 7.1-5.5 psu.

Conclusion. In 2021, new data was obtained on the Beroe ovata in the
Caspian Sea. The detection of B. ovata in the Caspian Sea in 2021 indicates
that the ctenophore overcame winter conditions of the Caspian Sea. The
fact determines the further evolution of the Caspian Sea ecosystem. The
parameters of the impact of the new alien on the population of M. leidyi
were recorded. An analysis of B. ovata distribution in the waters of the
Dagestan shelf depending on environmental conditions was carried out.

Key Words
Caspian Sea, ecosystem, ctenophores, Mnemiopsis leidyi, Beroe ovata.

© 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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C.B. BocTtokoB u dp.

BBEAEHUE

CnyyaliHaa MHTpoayKuma rpebHesuKka Mnemiopsis leidyi,
3aBe3eHHOro ¢ 6annacTHbiIMM BodamMKU HedTEeHANMBHbBIX
CyAOB, MNpuBena K KaTacTpodUUECKMM W3MEHeHWAM B
akocucteme Kacnuickoro mops [1-4]. pebHeBuk M. leidyi
[0CTaTOYHO ObICTPO afanTMPOBANCA K YC/0BUAM HU3KON
COMIEHOCTM U TemnepaTypHOMy pexkumy Kacnwuiickoro
mopA. He nmen B Kacnum ectectBeHHbIx Bparos, obnagas
LUIMPOKUM CMEKTPOM MUTAHMA U BbICOKOW MHTEHCMBHOCTbIO
Pa3sMHOXXeHwuA, rpe6HEBVIK MHemumnoncuc nony4yun
CyLeCcTBEHHble 3KOJIOTUYEeCKMe MpeumyllecTsa nepes
NULLLEBbIMU KOHKYpPEHTaMu — pbibamu nnaHkTodaramu. Ero
MaccoBoe pasBUTUE YKe B MepBble oAbl WHBa3UM
(1998-2002) £OCTMINO YPOBHA 3KONOTUYECKOW KaTacTpodbl.
CylLecTBeHHO NOAOPBaB KOPMOBYLO 6a3y NNAHKTOHOAAHbBIX

Photo by S.V. Vostokov

pbl6, rpebHEBUK NpUBEN B YNaZoK MOPCKOe pblb0I0BCTBO
[5].

MossneHne B Kacnuiickom mope  XMLHOro
rpebHeBnKa Beroe ovata (puc. 1) ABNAETCA BaKHbIM
cobblTem AN panbHENlWeln 3BONOUMM  KacnUNCKOM
aKkocuctembl [6]. WUHTpoaykuma B Kacnuiickoe mope
XULLHbIX rpebHeBUKOB poaa Beroe obcy:kaanach B Havane
2000 romoB, Kak Haubonee 3dPEKTUBHbIN MeTon,
61oN0rMYeckoro KOHTPOA Hag uHBasuel M. leidyi. B paae
NPUKACMUUACKUX CTPaH MPOBOAUINCHE 3SKCMEPUMEHTbI MO
aKkKkAMmaTu3aummn Beroe ovata B Kacnuiickom mope [7; 8].
Pe3ynbTatbl 3KCNEePUMEHTOB yKa3blBanM Ha
noTeHUManbHy0 crnocobHocTb bepoe K agantauuum w
pa3mHoxeHuto B ycnosuax Kacnuitickoro mopsa. Mpu stom
MEepPOoNPUATUA NO UCKYCCTBEHHON MHTPOAYKLMM B. Ovata He
NpPOBOANIUC.

P_hoto by S.V. Vostokov

PucyHok 1. [pebHeBuMK Beroe ovata — HOBbIN BceneHel, B Kacnuitckoe mope
Figure 1. The ctenophore Beroe ovata — a new invader in the Caspian Sea

MATEPUAN U METOAbl UCCNEOOBAHUA

NccnepoBaHuA nNpoBOAMAUCL B pamKax 3KONOMMYECcKoro
MOHUTOpPUHra Boa [JarectaHckoro wenbda Kacnwuiickoro
mops B ceHTAbpe — HoAbpe 2021 roaa Ha NATU OMOPHbIX
CTaHLMAX, PACNONOXKEHHbIX BAOAb M306aTbl 10 m (puc. 2).
Ona  yyeta rpebHEBMKOB uMcCnonb3oBann  6onbLuyio
KOHYCHyto ceTb (KB) ¢ naowaabto BxogHoro oteepctua 0,5
m° un pasmepom fAvenm 500 mrkm [9; 10]. Mpobobi
300MNaHKTOHA OTOMpanu cetblo [Kegu € NAOWAAbLIO
3axBaTa ¢unbTpytowero KoHyca 0,1 m (pasmep syeun 180
MKM). CeTHble N10Bbl Obl/IN BbINOSIHEHbI HA NATU CTAaHLMAX
TOTaZbHO B C/I0€ OT AHa 40 MNOBepXHOCTU. pebHeBUKM
pasmepom b6onee 5 MM yuuTbIBaIUCb U U3MEPANUCH Ha
6opty cyaHa. KonuyectBO M pasmepbl  MenKMX
rpebHEeBMKOB, IMYUMHOK U AUL, ONPeaensan Bo BCEX CETHbIX

npobax, OGUKCUPOBaHHbLIX GOPMaAZIMHOM [0 KOHEYHOM
KOHUEeHTpauun 4%, ¢ npumeHeHUem BUHOKYAAPHbIX
Mukpockonos MBC-10 u  Olympus SZ51. Buomaccy

rpebHeBMKOB OMNpesensnn WCXo4A W3 YUCNEHHOCTM U
pasmepoB Tena. Kpome TOoro, B mepuog MccienoBaHuit
6biAK NpoBeAeHbl U3MEPEHUA TemnepaTypbl U CONEHOCTU
BOAbl, OTO6paHbl Npobbl PUTONIAHKTOHA, NPOBEAEHO
30HAMpPOBaHME  rMAPOOU3UYECKMX  NapameTpos  w
dnyopecueHLmK, BbINOHEHDI onpegeneHus
KOHLEeHTpauun xnopodunna, nepBUYHON NPOAYKLMM,
$U3MONOTNYECKOTO COCTOAHMA NIAHKTOHHbIX BO4OPOC/IEN.

NONYYEHHbIE PE3Y/IbTATbI U UX OBCYXKAEHUE

C cepeaunHbl ceHTabpsa no HoAbpb 2021 roaa Ha akBaTopuMu
3anagHoro wenbda CpeaHero Kacnusa 3aduKcupoBaHo
NpucyTCTBME HOBOTO BCeseHua rpebHeBuka Beroe ovata.
PailoH o0b6HapyeHMa — npubpexkHble BOAbI Ha tore
fAarectaHckoro wenbda. YucneHHocTb b6epoe pocturana
30 sk3/m%, 6uomacca 10 r/m> (coipoii Bec). Monynaums
B. ovata oceHbto 2021 r. umena 6onee WMPOKWUWA
pasmepHbI CcnekTp, yem B OKTAbBpe 2020 r., Korga B
NAaHKTOHe npeobnafany AUYUHKM U Menkue ocobu B
pasmepHOM puanasoHe oT 5 go 20 mm. B ceHTabpe-
OKTsibpe 2021 r. 6bIn BnepBble 3adpUMKCUPOBAHbI 0CcObM
pasmepom o 35 mm.

OceHbto 2021 r. B OMKHOM 4acTW parecTaHCKoro
ceKkTopa, B nNpucyTcTBuUM Beroe ovata, 4nCneHHOCTb
MHemuoncuca 6bina B 3-10 pa3s HUNKe, Yem B COCEAHMX
palioHax, rae 6epoe otcytctBoBan (puc. 2). B ceHTtabpe-
oKTAGpe 2021 r. OCHOBHOW NUWEBOW OOBLEKT bepoe —
rpebHeBMK MHemmoncuc 6bin pacnpocTpaHeH BAOAb BCEro
AarecTtaHcKoro wenbda B BoAAX C ANANA30HOM CONEHOCTU
ot 7,2 po 3,8 psu. Mpn 3TOM rpaHULa NPOHUKHOBEHUA
bepoe BOONbL AarecTaHCKOro nobepexkbs Ha cesep Obina
3apuKcUpoBaHa Ha wupote r. [epbeHT npu coneHoctu
Mopckoi Bogbl 5,5-6,0 psu 1M TemnepaType Boabl 16,0°C.
CTpyKTypa Me30300M/1aHKTOHA oceHbto 2021 r., Kak u B
2020 r. xapaKrepus3oBanacb AOMUHUPOBaHMEM MO
yucneHHocTM M bBuomacce menkon Konenoawbl Acartia
tonsa.
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PucyHok 2. PacnpegeneHue uucneHHocTM rpebHeBrnkos Mnemiopsis leidyi v Beroe ovata
B AarecTaHCKOM cekTope Kacnuickoro mops. Liugpsi — coneHocmeo psu
Figure 2. Distribution of the ctenophore Mnemiopsis! eidyi and Beroe ovata in the Dagestan sector

of the Caspian Sea. Numbers — salinity psu

[Ona  noHMmaHuAa  Tekyllero
Kacnulickoro mopa B CBfA3W C WHTPOAYKUMEN HOBOroO
BCeNeHUa HeobxoauMbl KpyraoroguyHble UccnenoBaHus B
KOxkHoMm, CpegHem u CeBepHom Kacnuu. MnaBHbIN Bonpoc —
aHaNM3 napameTpoB MocTynaTesbHOM aganTtauumn bepoe K
HOBbIM YCNOBMAM cpeabl W €ero B3aMMOLEnCTBMA C
nonynauuen M. leidyi.

B 2021 roay 6bin noaydyeH MNPUHUMNUANBHO
BaXKHbI pe3ynbTaT, CBUAETENbCTBYIOWMMA O TOM, YTO
HOBbI  BceneHey, rpebHeBuk Beroe ovata cmor
a[anTMpoBaTbCA K CypOBbIM YyCNOBUAM
Kacnuiickoro COXpaHMUN  CNocobHOCTb K

COCTOAHMA  3KOCUCTEMDbI

3UMHUM
mops, w
BOCMPOU3BOACTBY.

B TekywMuit nepuos eAMHCTBEHHbIM WMCTOYHMKOM
perynapHoin MHPOpMaAUMM O COCTOAHUKM  MONYAALMMA
rpebHEBUKOB U APYrMX  KOMMOHEHTOB  3KOCUCTEMbI
ABNAETCA 3KONOTMYECKMI MOHWUTOPUHI MPUOPENKHbIX BOA
AarectaHcKoro ceKTopa Kacnuiickoro mops,
OpraHuM30BaHHbIN cnnamu MOPAH,  [arectaHckoro
yHuBepcuteTa, APULL PAH npu yyactum CcoTpyaHMKOB
[JarecTaHcKkoro 3anosegHuKa. M3BecTHo, 4To NpubperkHble
BoAbl, obnagjawowme 6onbwel NPOAYKTUBHOCTbIO, 4Yem
palioHbl OTKPbLITOrO MOPA, ABAAIOTCA 30HOM NpeanoYTeHUs
ONA pasBUTMA nonynauuii rpebHesukos [10-12]. Moatomy

nccnefioBaHna rpebHEeBMKOB B MPUOPEXHbIX paioHax
MMeNIo NPUOPUTETHDBIN XapaKTep.

[arectaHckuit cektop Kacnwuiickoro mops umeet
6oNblWYl0  MPOTAMEHHOCTb C CeBepa Ha tor #
XapaKTepusyeTcs  WMPOKMM  AMAMNA30HOM  YCNOBUM
MOPCKOW CpeAbl, onpeaenaowmx passuTMe NAaHKTOHHbIX
coobuiects, B TOM uncne, rpebHesukos. Lenbdosble Boabl
3anagHoro Kacnua noaseprKeHbl 3HaYNTENbHOMY BANAHUIO
pEeYHOro CTOKa, KOTOpOe YCUMAMBAEeTCA C lora Ha cesep.
BAMAHME PEYHOrO CTOKA MOMKET TaK¥Ke MMETb BblpaXKeHHbI M
CE30HHbIN M NOKANbHbIM XapaKTep, co34aBas A1 MOPCKUX
OpraHNU3mMoB BPEMEHHbIE U NOCTOAHHbIE BapbepHble 30HbI
M orpaHuM4mMBas WX pacnpocTpaHeHue. Tak, AwnanasoH
WU3MEHEHUA CONeHOCTU BAO/Mb [arectaHcKoro nobepexbs
MOKeT BK/Il0YaTb KPUTUYECKME 3HAYEHUA, KOTopble MOryT
OrpaHUuYMBaTb MNPOHUKHOBEHME rpebHeBMKOB B BOAbI
CeBepHoro Kacnua. 31oT ¢akT no3sonseT uccnenosatb
ajantauuio B. ovata K YCNOBUAM HW3KOM CONEHOCTY,
XapaKTepHol ana bonblielt Yyactm akBatopum Kacnuickoro
mops. WccnepoBaHua B ceHTabpe-okTabpe 2021 ropa
NoKasanu Hannuune XunsHecnocobHom nonynaumm bepoe Ha
lore  AarectaHckoro cektopa. ConeHocTb B palioHe
obHapy»eHua bepoe coctasnana 5,5-7,1 psu. paHuua
NPOHMKHOBEHUA bepoe Ha ceBep B MPUOPEKHbIX BoAaAX
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C.B. BocTtokoB u dp.

3aduKcnpoBaHa Ha wupote r. [epbeHT npu coneHoctn
5,5-6,0 psu (cm. puc. 2). UccneaoBaHus, NpoBeAeHHble
BAO/b Bcero [arectaHckoro nobepexkbs B asrycte 2021
roga, He 3adpuKcUpoBanM NpUCyTCTBUA rpebHeBUKa bepoe
(Ywwusues B. b., ycTHOe coobuieHMe), 4TO YTOYHAET Havyano
Ce30HHOro pa3BuTMA nonynauumn bepoe B Bogax CpeaHero
Kacnna. OTmeTum, 4YTO WMCCNeaoBaHMA Ha aKBaTtopuu
parectaHckoro wenbda B asrycte 2021 r. npoxoawav B
6naronpuATHbIX  ANA  rpebHEeBMKOB  TemnepaTypHbIX
[pebHeBuK M. nepuog,

nccnefoBaHU B ceHTABpe-okTAbpe 6bln pacnpocTpaHéH

yCnoBsumAx. leidyi B HaLwmnx
BAONb BCero nobepekba [larectaHa, rae ero YNCNEHHOCTb
npu oTcyTcTBMM bHepoe, No npenaBapuTENbHbIM AAHHbIM,
npesbiwana 700 3K3/M2. Mpuyem BAO/b BCero nobeperba
HabnAanoCb aKTUBHOE Pa3MHOMKEHUe MHeMuoncuca.
npeaLuecTeytowue
LeHTpanbHoM YacTu CesepHoro Kacnus, B paioHe BAMAHUA

MHoro4ncneHHble HabnogeHna B
CTOKa Bonru, nokasanu, uto nonynauua M. leidyi moxet
pa3BMBATLCA MPU CONEHOCTU A0 4 psSuU U Jaxe MeHee.
MopobHaa cuTyauma Habnoganacb B NpUbpeXkHbIX BOAaX
DarectaHa B 2021 .
cywecTsoBasna B Bogax C
ot 7,2 po 3,8 psu.

MepBble AaHHble O pacnpocTpaHeHun bepoe B

rge nonynauma  MHemunoncuca

Anana3oHOM  CONEeHOCTU

JarectaHcKom cekTope Kacnus  CBMAETeNbCTBYOT O

PasNNYHOIN CTeneHu aganTauumn rpebHEBUKOB K YCN0BUAM
cpeapl, B MepBylO o4yepedb, K HU3KOM coseHoctu. B

pe3ynbtaTe Ha obwwupHbIXx akBatopuAx CpegHero u
CesepHoro Kacnus, 3aHaTbix nonynauwen M. leidyi,
rpebHeBnk B. ovata otcytctBoBan. Ha  ocHose

nccnegosaHnini 2021 roga MOMHO 3aK/OUYUTb, 4YTO Ha
[aHHOM 3Tane nHBasuu 6epoe bapbepHOI 30HOW ABAAIOTCA
BOAbl C CONEHOCTbIO 5,5-6 psu. OTmMeTum, 4TO B OKTAbpe
2020 r. B. ovata 6bin 06HapyKeH B rNyO6OKOBOAHOM YacTu
wenbda Ha wupoTe r. Maxaykana, T.e. 3HauyMTesIbHO
ceBepHee, YyeM Ha menkosoabe B 2021 roay [6]. Mpu sTom
CONEHOCTb B  palioHEe  MEepPBUYHOTO
11,1 psu, u4TtO
npubpeskHbix Bogax. Mo Bcel BepPOATHOCTM, B BOAAX
wenbda, He
CUIbHOMY OMpPEeCHEHUIO, TPaHWULLA NPOHUKHOBEHMA bepoe

obHapyKeHun

cocTaBnana ropasgo  Bbilwe, Yem B

rnyboKoBOAHOW  YacTu noABePKEHHbIX

MOXKET HaxoAMTbCA 3HAYUTENIbHO CEBEpPHEE, Yem B
npubpexbe.
Bsaumopeicteme nonynauuii  MHemuoncuca u

6epoe MMEKT MHOTO acneKToB, CBA3AHHbIX C PA3IMYHOWN
cnocobHocTblo rpPebHEBMKOB afanTMPOBATbCA K HOBbIM
YC/IOBUAM Cpefbl, @ TaKXe C UX B3aMMHOW aganTauuen.
XapaKTepHO, 4YTO HA Haya/JbHOM 3Tane MHBaswuW,
Habntogaemolt Hamu B CpegHem Kacnuu, rpebHeBuK bepoe
He [OeMOHCTpupyeT OypHOro passutua wu  BbicTporo
TOTa/IbHOrO MOAABAEHMA NOMNYAALUMM MHEMMOMNCUCA, KaK
310 npoucxoauno B YepHom mope [13]. B npubperkHol
30He oceHbto 2021 r. Habnoganocb gautensHoe (oOKono
MecaLa) cocyuwecTBoBaHue bepoe ¢ pa3BMTOM nonyasumen
M.  leidyi.

WUHTEHCUBHOCTbIO Pa3MHOXeHUA rp66HeBVIKOB, KOTOpaAa

Bo3moXHO, 3TO CBA3AHO C  pasHou
3aBUCUT OT adanTaumm K HE6}'IaFOI'IpVIFITHbIM ycnosuam
cpeapbl. Mpu 3Tom B palioHax NepBUYHOro OobBHapyKeHuA
6epoe B rnybokoBoaHOMN YacTu wenbda B okTAbpe-HoAbpe

2020 r. MHEMMONMCHUC B MNIAHKTOHE OTCYTCTBOBAJI.

YepHoe Mope, 3KOCMCTEMA KOTOPOro mnpoLwa
cTaguv  perpajaumMM U BOCCTAHOB/MIEHMA B pesysbTaTe
CNYYaHOWN UHTPOAYKUMK rpebHeBuka M. leidyi, a 3aTem u
B. ovata, MOXKET CNYXUTb MOAE/IbHbIM BOAOEMOM C TOYKM
3pEHUA NPOrHO3a Pa3BUTMA SKOCUCTEM, HAXOAALLMXCA NOA,
BO34eNCTBUEM MHBA3MBHbIX BMO0B rpebHeBUKOB.
HabntopeHus 8 YepHom mope nokasanu, YTo MHEMMUOMNCUC
6onee

ajanTauuun, yem Hepoe. ITO MO3BOAANO MHEMMOMCUCY

nmeet WMPOKUA  AMAnasoH  TemnepaTypHoMn
n3beraTb KOHTaKTa ¢ nonynsumel 6epoe B BOAHOW TOJLLE,
6onee

rnybuHHble cnou. Mpu atom H6epoe, 06bIMHO CNeAO0BaBLINIMA

nepemellancb B TEPMOKINH n XonoaHole
3a nonynauMen mMHemmoncuca, octaBanca B bonee Tennbix
NOBEPXHOCTHbIX CNOAX, YTO COKPALLa/No 30HY KOHTaKTa
nonynauunii U CHUXKANO Bo3aelcTBUE Depoe Ha Nnonyaaumio
MHemumoncumca. AHanoruyHana 6bITb

CUTyauma MoXet

peanusoBaHa B reorpaduyeckom macwtabe, uyto B
ycnosuax Kacnuiickoro mopsa nmeet ocoboe 3HayeHue B
cuNy ero MepuamoHaNbHOTO PacnosioXeHnsa u 6onbluoro
AManasoHa  TemnepaTypHbiX  ycnoBui.  PesynbTaTthl
nccnefoBaHUi B YepHoOM Mope TaKke CBUAEeTeNbCTBOBaNu
0 cnocobHocTn Hepoe K MocTynaTesbHOWM TemnepaTypHOWM
ajanTtauum, 4To NpPUMBENO K paclIMPeHuio nepuopa ero
NPUCYTCTBMA B NIAHKTOHE 0 AeKabpsA u, COOTBETCTBEHHO,
K YBE/IMYEHWIO NPOAOMKUTENIbHOCTU €ro BO3AEeNCTBUA Ha
nonynauuio  MHemwuoncuca [6; 13].  AHanorumyHyio
ajanTtauuio 6epoe K ycnoBuUAM cpefbl MOXHO 0XUAaTb U B
Kacnuiickom mope.

He meHbLUYO posb BO B3aMMOAENCTBUM BCENEHLEB
bynet wrpatb pasauuve B aganTaumm rpebHEBUMKOB K
YCNOBUAM HU3KOW CONEHOCTM W HEeXapaKTepHoro AnA
MOPCKUX BOJ, COOTHOLUEHWA OCHOBHbIX MOHOB. O4YeBMAHO,
UTO CONEHOCTb b6yaeT umeTb bosbluee 3HaYeHME Kak
baKTOp, OrpaHWYMBalOLLMIA pacnpocTpaHeHue 6epoe no
akBatopum CeepHoro u CpegHero Kacnva B neTHUi
nepuog, yem TemnepaTypa. TemnepaTypa MOPCKOW cpenpl
MMeeT onpegensioliee 3HayeHWe B 3MMHUIA  nepuoa,
6yayun dakTopom, OrpaHMYMBalOLLMM apean rpebHeBUKOB,
a TaKXe OCHOBHOM XapaKTepUCTUKOW onpeaenstoemn
ycnosuma 3umoBKu B Bogax KOxHoro Kacnua. B nocnegHue
roapl,
noBepxHocTHOro cnosa B KOHOm Kacnuu He onyckanacb

CyAA MO CMNYTHWMKOBbIM [JaHHbIM, TemnepaTypa

Huke 10°C M Mmena ob6LLy0 TEHAEHUMIO K MNOBbILWEHUIO
(puc. 3). dTo co3gaBano 6naronpusaTHble YCNOBUA ANA
COXpaHeHWs U BOCMPOU3BOACTBA MONyAAUNIA rpebHEBUKOB
M. leidyi v B. ovata B xonoaHbI nepuog,

paHee
YepHoMopcKkoW nonynaumMm B. ovata K TemnepaTtypam
9-10°C,
BbI)KMBAHWUA rpebHeBUKa B 3MMHWUX YycnoBUAX HOKHOro

OTmeyeHHan Hamm apanTauua

no-sMgMmomy, M obecneynmBaeT BO3MOMKHOCTb
Kacnuna.

Pe3ynbTaTbl NpeLlecTByOWMX ncciegosaHmin [5]
nokasanu, 4To 3a nocnegHee gecatunetre B Kacnuiickom
mope cpeaHen
MHEMMONCKCA, KOTOPOE COMPOBOXAANOCH YBEANYEHUEM

NPOUCXOAUNO  CHUNKEHME 6uomaccel

MCCNefoBaTe/IbCKMX  Y/I0BOB  aHUYOYCOBUMAHOW  KUJIbKK

(puc. 4). MpUUYNHBI eCTeCTBEHHBIX KONebaHWUI YUCNEHHOCTH
1 6Bomaccbl rpebHEBUKOB 4,0 KOHLLA HE U3YYEHDI.
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PucyHok 3. InHamuka cpegHemMecAYHbIX TemnepaTtyp B NOBEPXHOCTHOM cnioe KOxHoro Kacnma

no gaHHbim MODIS-Aqua [14]

Figure 3. Dynamics of average monthly temperatures in the surface layer of the Southern Caspian Sea MODIS-Aqua [14]
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[ Y10BbI 1OJIOBHKON aHUYOYCOBHIHON KHIILKH., 9K3. [10B
Catches of anchovy sprat yearlings, ind./catch
—@— Buomacca rpeGrenuka \Mnemiopsis leidyi. v/
Biomass of the ctenophore Muemiopsis leidvi, g/m?
PucyHoK 4. MHoronetHve KonebaHua nccnef0BaTeNbCKUX YI0BOB FOA0BUKOB aHYOYCOBUAHOMN KUbKK
1 cpeaHen buomacchl rpebHeBuKa mMHemuoncuca B Kacnum [5]
Figure 4. Long-term fluctuations in the research catches of yearlings of anchovy sprat
and the average biomass of Mnemiopsis leidyi in the Caspian Sea [5]

MoaTomy Ans oueHKW Bo3gencTeua bepoe Ha Kacnuiickyto
nonynauuto M. leidyi Heobxogumo  3aduKcMpoBaTb
YPOBEHb €e PasBUTUA B pPas3NYHbIX pailoHax Kacnus B
roAbl, NnpeLecTsyoLme MHTPOAYKLUMK B. ovata. HecmoTps
Ha Hebo/blWoW 06beM AOCTYMNHbIX AAHHbIX, COBPaHHbIX 3a
nocnefHve  rogbl,  MOXHO  KOHCTaTMpoBaTb,  4TO
YyncneHHocTb MHemuoncuca B CeBepHom Kacnuu, B nepuog,
Hanbo/blWero pasBuUTUA B aBrycte — ceHTabpe (AaHHble
2019-2020 rr.), NPUMEPHO BABOE Bblle COOTBETCTBYIOLLMNX
3HayeHuU ans KOxKHOW 4Yactn mopa (puc. 5). Mpu 3Tom

cpegHue 3HadeHua uucneHHoctn M. leidyi B wenbdoBbIx
Bogax [larecTaHCKOro cektopa M NpUBPEeNKHbIX paioHax
FO)HOro Kacnua MOXHO OTHEeCTM K BeMyMHaM OAHOro
nopsaaka.

KoHTponb 3a passutMem nonynaumin rpebHeBUKoB
B 10XHOM Yyact Kacnusa nmeet ocoboe 3HayeHue, TaK KaK B
37Ol 4YacTM mopA 6yaeT NPOMCXOAWUTb KpyrnoroauvyHoe
B3aumogelictene M. leidyi v B. Ovata, onpegenstowee mx
eXerofHoe paccesieHne no BCel akBaTopMu mops.
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PucyHoOK 5. PalioH nccnegoBaHUin U cpeaHAs YMCAEHHOCTb rpebHeBnka Mnemiopsis leidyi B npubpexkHbix Bogax

KOxHoro Kacnusa

Figure 5. The research area and the average number of Mnemiopsis leidyi in the coastal waters of the Southern Caspian

3AKNIOYEHUE

B pe3synbTtaTe uccneposaHmii 2021 r. B npubperKHbIX BOAAX
[JarectaHa nony4yeHbl HOBble AaHHble O rpebHeBMKe Beroe
ovata — HoBoM BceneHue B Kacnuitckoe mope. NoBTopHOe
obHapy:KeHWe B. ovata cBuaeTeNbCTBYET O NPEeoSoNeHUn
rpebHEeBMKOM CypoOBbIX 3UMHMX YycnoBui Kacnua, uTo
ABNAETCA Ype3BblYaliHO BaXKHbIM (GaAKTOPOM AanbHellen
3BO/IOLUM 3KOCUCTEMDI Kacnuiickoro mops 7
BOCCTaHOB/IeHNA ero 6uopecypcos, NOCTPaaBLUMX OT
HawecTBus rpebHesnka Mnemiopsis leidyi. YBenvnyexHue
pa3mepHOro cnekTpa nonynauuun B. ovata no cpaBHeHWUto C
okTAbpem 2020 r. M ero aKTMBHOE Pa3MHOMEeHWe B
NpUBpeKHbIX BOAAX CBUAETENbCTBYET O MOCTynaTesbHOM
agantauumn rpebHesBuKa K ycnosuam Kacnuiickoro mops.
3aduKcMpoBaHbl  MapameTpbl  BO34EWCTBMA  HOBOFO
BceneHua Ha nonynauuto M. leidyi. OTmeuyeHo, uTO
nonynauusa 6epoe Ha HayaNbHOM 3Tane akKKAMMATU3aLUMK
He AO0CTUrana BO3MOXHOIFO YpOBHA pa3suTua B CpegHem
Kacnun. MNposeaeH aHanuis pacnpegenenva B. ovata B
Bogax [JarectaHckoro wenbda B 3aBUCMMOCTM  OT
napameTpos cpeapl, OrpaHUYNBAOLLMX ero
pacnpoctpaHeHne B Kacnuitckom mope. Ha ocHose

MHOTONETHUX  CMYTHMKOBbLIX  HAbAOAEHUI  OTMeyeHbl
6naronpuATHble TemnepaTypHble YCA0BUA ANA NIeTHero
pa3BuTMA  nonynauum  rpebHEBMKOB Ha  aKBaTopuu
Kacnuiickoro mops u nx 3umoBku B FOxkHoM Kacnuu.
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Pesiome

Lienb. dKonornyeckm 6e3onacHas 3aLimMTa YalHbIX NJAHTALMK tora Poccum
B Mepuos BO3POXKAEHUA paHee MpoLBeTalolWel oTpacau, paspaboTka
cTpaTerMmn passmuTMa 6GMONOrMUYECKONM 3aLMTbl YaeBOACTBa B 40/IFOCPOYHOM
nepcnexkTuee, Tpebylowasn MHTErpaLun HayKu u NponsBoacTBa.

MaTtepyan u MeToAbl. 3aPaXKEHHOCTb MJAHTALMKW  BpeauTensamu
BblABAANACb B Xoge ¢UTOCaHWUTapHbIX o6cnepgoBaHuit. Mo meToauke
LLlannpo ocyuiecTeifeTcA NoAcyeT Ynucaa ocoben speautesieit Ha eguHNLLY
nnaowaan. UccneposaHusa adpdektmBHocTM Kpuntonemyca (Cryptolaemus
montrouzieri Muls.) B OTHOLWEHWM YaMHOWM Ny/NbBMHAPWUM MPOBOAMAW Ha
YaliHbIX NJaHTaLMAX JlazapeBCcKoro paiioHa r. Coum.

Pe3ynbtatbl. [JaHbl 060CHOBaHUA HeobxoAMMOCTM obecnevyeHns Hay4HOro
COMPOBOXAEHWUA MpW MNpoBeAeHMM paboT Ha Cenbxosyrogmax npu
paspaboTKe 3KOMOrMYeckn HesonacHoW 3almThbl Yas OT BpeguTenen u
b6onesHen. MpueeaeHbl pesynbTaTbl 06CNE40BAHUN YaWHbBIX MJIAHTALUN
YepHomopcKkoro nobepexkba KpacHOAAPCKOro Kpas MO  BbISBAEHWUIO
Hanbosiee onacHbIX AA YPOXKaAMHOCTM NAaHTaUMi BpeanTenei, syyeHus
3pPEKTUBHOCTM KPUNTOAEMYCAa B OTHOLUEHUM YaWHOW NyNbBUHAPUM Ha
Ky/NbType Yas. B pesynbraTe NpoBeAeHHbIX MCCaAeaoBaHWI OTpaboTaHbl
METOAMKA, HOPMbl, KPaTHOCTM BbiMyCKa XWLWHWKA KpunToaemyca
(Cryptolaemus montrouzieri Muls.), Kak B CTaguMu AMYUHOK, TaK U UMaro,
NpW BbICOKOWM 3acefieHHOCTM pacTeHMin Yas BpeauTesnem. MccneposaHua
NPOBOANAUCL C WUCMOMb30BaHWEM MaTepuasbHO-TEXHUYECKOW 6asbl YHY
«locyaapcTBeHHasn KoAneKums XMBbIX  3HTOMOaKapudaros "
3HTOMOMNATOreHOBY.

BbiBOoAbl. Bo3poxaeHWe YaiHbIX MAaHTauMi npeanosiaraeT KOMMJIEKC
MEepOonpuATUIA,  HanpaB/ieHHbIX HA  TMOBbIWEHWE  MNPOAYKTUBHOCTU:
COBEpLUEHCTBOBAHWE CUCTEMBI MOAPE3KM KYCTOB M CNOCO60B cbopa NnCTa,
peMoHTa, opolleHMA U yaobpeHusa, mexaHu3auma paboT Ha naaHTaumnax.
Mcnonb3oBaHME 3KOMOTMYECKM 6e30MmacHbIX MEeToA40B  3almTbl  OT
Hanbosiee BPEAOHOCHbIX OBHEKTOB MO3BOMAET MOJyYaTb YalHOE Cbipbe
BbICOYaWLLIEro KayecTsa.

Kntouesble cnosa

Yan, Pulvinaria floccifera West., Abgrallaspis cyanophilli ~ Sign.,
Pseudoacnidia peoniae C., Aspidiotus destructor Sign., Paraetriotes theae
Kusn., Toxoptera auranti B., 6wonornyeckas 3awmTta, Cryptolaemus
montrouzieri Muls.
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Abstract

Aim. Environmentally safe protection of tea plantations in southern Russia
during the revival of a previously prosperous industry and development of a
strategy for the development of biological protection of tea growing in the
long term which requires the integration of science and production.
Material and Methods. Pest contamination of the plantation was detected
during phytosanitary surveys. The number of individual pests per unit area
is calculated according to the Shapiro method. Studies of the effectiveness
of the Australian ladybird beetle cryptolemus (Cryptolaemus montrouzieri
Muls.) in relation to tea pulvinaria were carried out on tea plantations in
the Lazarevsky district of Sochi.

Result. Justifications are given for the need to provide scientific support
during work on farmland when developing environmentally safe protection
of tea from pests and diseases. The results of surveys of tea plantations of
the Black Sea coast of the Krasnodar Territory on the identification of the
most dangerous pests for the yield of plantations together with the study of
the effectiveness of cryptolemus in relation to tea pulvinaria (cottony
camellia scale) in tea culture are given. As a result of the studies, the
methodology, norms and multiplicity of the release of the cryptolaemus
predator (Cryptolaemus montrouzieri Muls.) were worked out, both in the
larval and imago stages, with heavily infested tea plants. The research was
carried using the material and technical facilities of the unique scientific
installation, State Collection of Living entomoacariphages and
entomopathogens.

Conclusion. The revival of tea plantations involves a set of measures aimed
at increasing productivity: improving the system of cutting bushes and
methods of collecting leaf, repairing, irrigating and fertilizing and
mechanizing work on plantations. The use of environmentally friendly
methods of protection against the most harmful objects allows the
obtaining of tea raw materials of the highest quality.

Key Word

Tea, Pulvinaria floccifera West., Abgrallaspis cyanophilli  Sign.,
Pseudoacnidia peoniae C., Aspidiotus destructor Sign., Paraetriotes theae
Kusn., Toxoptera auranti B., biological defense, Cryptolaemus montrouzieri
Muls.
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BBEAEHUE

Yai — ogMH U3 cambIX APEBHWUX M B Halle BPems CaMblX
pacnpocTpaHeHHbIX HAaNWUTKOB HAa 3eMHOM Lape, ero
ynoTtpebnaetr 6osee MONOBUHbI HaceneHuUs BCEro MMUpa.
LLinpokoe pacnpocTpaHeHMe NOAyYna BO MHOTUX CTpaHaXx,
B TOm uucne u B Poccuun. B Poccuio KapaBaHbl € Yaem u3
Kutaa npuwnu B 1658 n 1666 rogax, a B cepeanHe XVII
BeKa Yail B Poccuio noctasnanu yxe perynapHo. Ha Pycu
TOrga ero MNUAN WCKJKYUTENbHO KaK JIeKapcTBO MNpw
XKenypouHblix 60ne3HAX UM Kak CpeacTBO OT MOXMesbA.
«JlekapcTBo» 3TO 6bINO O4eHb Aopornm. OCHOBHasA macca
HaceneHuAa nuna Torga oTtBap wandesd, MBaH-yaA MU
IMNOBOrO LBeTa.

BTopoli nepuog 4aetoproBan ¢ Kutaem Hauvancs
nocne HepuuHckoro pgorosopa 1689 roga, KOTOpbIN
npeaycmatpusan u meHosyto dopmy. OHa Wia Ha nNpaBom
bepery MUptblwa — y fAmblwckoro o3epa. byxapckue
TOprosLbl BBO3UAW ero B Poccuio KoHTpabaHaon. Haspena
HeobXxoAMMOCTb BbIpalMBaHUA W NPOM3BOACTBA 4Yasa B
Poccum [1].

PacnpocTpaHeHWe 1 pasBUTUE YalHbIX PAaCcTEHUI B

3HAUMTENIbHOW  CTEMeHM  3aBUCUT  OT  TMOYBEHHO-
KAMMaTUYeCKUX  ycnoBuii  mecT  ero  obuTaHuA.
BosgenbiBaHue NPOMbILLIEHHOW KYNbTYpbl Yas

NPUYPOYEHO K TPOMUYECKUM U CYyBTPOMMUUYECKUM PerMoHam
3emHoro wapa [2; 3].

MepBble YaliHble NaaHTauumn B Poccun nosasuamce B
pavioHe Yaksbl B [py3uu.

B 1893 roay ycTaHaBAMBaeTCA HaauMyne nous
NPUrogHbIX ANA BblpawmBaHua 4Yad B COYMHCKOM W
TyancMHcKOM OKpyrax. [lepBasa u4alHaa niaHTauusa B
KpacHogapckom Kpae 6Oblna 3an0XeHa B OKPEeCcTHOCTAX
roposa Coun B 1901 rogy U.A. KowmaH (Myaa KowmaH —
6bIBWNIA  pabounii  YalHbIX  NAAHTaLMIK  M3BECTHOrO
poccuiickoro YaenpombiwneHHuka K.C. Monoea). MUm 6bbina
3an0xeHa B ceneHun Conoxayn Hebonbluaa naaHTauma Ha
naowaan 1350 KB. M, cemMeHammn 4as, NPUBE3EHHbIMU U3
Yaksbl. bnarogapsa xopowemy yxody KyCTbl Yas XOpPOLLO
pa3BMBANUCL U He BbIMEP3/W NOZ CHerom. B panbHelwem
cemeHa c AKKIMMATM3MPOBABLUMXCA pacTeHuit
MUCMONb30Ba/IUCL ANA noceBa B ele 6onee cypoBbIX
ycnosuax [4].

MepBble MPOMbIWNEHHbIE MAaHTAUMKM 4Yas 6bian
3an0)KeHbl B 1936 roay B Apnepckom u JlazapeBCKOM
paiioHe. Haubonee KpynHble W YycChewHble MO CBOUM
pe3ynbTaTam NPOMbILLJIEHHbIE MAAHTALLMM Yasa 3a/10KeHbl B
1947-1955 rr. K 1960 roay obwasa nnowanb, 3aHATan
KY/bTYpOW Yas, cocTaBuna 2,7 Tbic. ra [5].

YaeBogyeckasa oTpacsib Ao 1990 roga 6bii1a oaHoM
M3 Beaywux oTpacnent cenbckoro xosanctea r. Couw,
ofHako ¢ 1990 rogma Havancs peskui cnag. O6BEM
NpPou3BOACTBa YallHOIo IMCTA CHU3MACA Ha 5,6 TbIC. TOHH K
2000 roay.

Mpobnema BO3POXKAEHUA paHee npouBeTaloLwen
oTpac/AM YaeBOACTBA B HacToAllee BpemMA ABAAETCA
[0CTAaTOYHO aKTyanbHoOW. B KpacHoaapckom Kpae Brnepsble
3a nocnegHue 40 neT 6Hblna NoAroTos/seHa Nporpamma
«Pa3BuTHe YaeBoacTBa M cybTpPONUYECKOro N10A0BOACTBAY
Ha 2012-2013 roabl ¢ 06beMom GUHAHCMPOBAHUA OKOO
120 mnH. pybneit. Ee peannsauma no3sosmna cyLLecTBEHHO
pacwmnpuTb NPOM3BOACTBO M NepepaboTKy COYMHCKOro
YalHOro AMCTa W, MO 3KCNEPTHbIM OLEHKam, MOBbICUTb
OONI0  POCCUMMCKOrO Yad Ha BHYTPEHHEM pbIHKe C
HblHewHux 1,5 no 5%. A B nepcnekTuBe 3TOT NOKasaTtesb
MOXeT 6blTb yBenuyeH go 10-12%. Mo nopyveHuto

rybepHatopa BeHnamunHa KoHapaTbeBa paspaboTaHa
nporpamma pa3BWUTMA OTPAC/IM YaeBOACTBA B Kpae Ha
nepuog 2017-2021 roabl [6].

KpacHogapcKkuit Yali ABAAeTCA BUSUTHOM KapTO4YKOM
KypopTa, W pna  pa3BuTMA  OTpacan  Heobxoauma
WUHTErpauMa Hayku u npoussogutenei. Y yyeHbIX ecTb
nepcrnexkTMBHble HApaboTKM MO CeneKkuuu, reHeTuke 4as,
noBsbIWEHNIO Naogopoana noys. B aHeape 2019 roaa 6bian
YTBEPXKAEHbI CTaHZApThbl «KpacHopapckoro Yyaa».
CooTBeTcTBYlOLWEe cOrnaweHne 6bin0 NOAMMCAHO MeXay
Y/JleHaMU accoumalMm YaeBoaoB.

Poccuiickoe 4aeBoACTBO HblHE CKOHLEHTPUPOBAHO
B paiioHe r. Coum M YacTuyHo B Appbiree. Aapireickuit
dunmnan CybTponmyeckoro Hay4yHoro ueHTpa PAH BbiBen u
3anaTeHTOBaN HOBbIN COPT CAaMOro CEBEPHOro Yasa B Mupe.
Mpuyem paboTta No aTomy copTy nposoaunacb 6onee 60
net [7; 8]. NoTeHumanbHas Naowaab YalHbIX NAaHTaAUUNA B
Appiree ynomanyteim HUU oueHusaetca B 8,6 Tbic. ra —
NOYTK CTO/IbKO, CKOJIbKO B pernoHe Coun-Tyance.

1 anpena 2021 roga B Couu npowna Hay4vyHo-
npakTMYeckan KoHdepeHuna, HanpaBaeHHaA Ha BbIPAabOTKY

KOMMNEKCa  [OMONHWUTENbHbIX Mep  AAA  PasBMTHA
YHUKaANbHOTO  HALMOHANbHOrO AO0CTOAHMA W BpeHpa
«KpacHogapckuin yaimy».

PasBuTMIO 4aeBOACTBA B PErvoHe  yAenswooT

npucTaNbHOE BHUMAHME, TONbKO B 3TOM roAy BblAefeHo
7 MAH. pybnei Ha PEKOHCTPYKLMIO YalHbIX MAAHTALUM,
3a/10’KeHbl  CPeACTBa HA HayyHoe COMPOBOXAEHWE,
CBA3AHHOE C pPasBUTMEM MPOU3BOACTBA MOCALOYHOIO
maTepuana 4aa — OTMETU/ HaYya/IbHUK OTAEeNa Caf0BOACTBA
MWHUCTEepCTBA CenbcKoro X03aKcTBa "
nepepabatbiBatowelt nNpombiwaeHHOCTM KpacHoaapckoro
Kpas EBreHnin Kpuukuii. BoccTaHOB/ieHWe 4aeBOACTBA
COKpaLaeT NaowWaab HEUCNONb3yEMbIX CebX033emMenb U
co3faeT HoBble paboune mecTa.

B HacToAwee Bpemsa 3eman, NpUroaHble Ana
BblpaliMBaHna 4Yas B KpacHoOapCKOM Kpae, 3aHMMmatoT
TeppuTopuio cBbiwe 1,2 Thic. ra. B npownom rogy 3a cuet
yBeNMYEHMA NAOLWAAM YalHbIX NAaHTaumin 6bino cobpaHo
noytv 344 TOHHbI YalHOro NMCTa, Bbille NokasaTtensa 2019
roga Ha 16%.

Mo pesynbTaTam KOHbepeHuuH,
CeNbXxo3nponsBoauTENAM KpacHO4apCKOro Yan
peKoMeHA0BaHO 0becneynTb HayyHOe COMpPOBONKAEHUWE
npv NpoBeAeHUN paboT Ha Cenbxo3yroamax, B TOM yYucne
npu paspaboTke cTpaTerMm 3sKosorMyecku 6esonacHom
3alLMTbI Yan OT BpeauTenei n bonesHen.

Yail, BO3genbiBaemblii B Hallel CTpaHe, B
OTHOCUTENBHO CypOBbIX yCcnoBuax KAnmarTa,
NPUBAUNKEHHOTO K BAAXKHbIM CyBTPONUKaMm, 3Ha4yUTeNbHO
MEHbLLE TMOBPEXKAAETCA BpeauTenamum u  bonesHamu.
O6bACHAETCA 3TO 3UMHMMM MOHMMKEHUAMMU TemnepaTyp U
cneunduKoi TeXHONOrMKM BbipawmMaaHma [9].

HecmoTps Ha 310, 6bonee 95 BMAOB BpeauTenen
NOBPEXKAAOT YaliHble KyCTbl, HAHOCA MM OLLYTUMbIY Bpea,
CHUKAnA YPOXKaNHOCTb pacTeHus. YcnewHoe Bo3AeNbiBaHuA
yaa B KpacHopapckom Kpae TpebyeT wuccnenoBaHuA
OCHOBHbIX BpeauTenein W 6onesHel, pasBMBaKOLLMUXCA
noYyTM Ha BCEX COpPTax M pPa3HOBUOHOCTAX YalHOro
pacTeHuMA, KOTOPble 3HAYUTENIbHO CHUMKAKOT KOJIMYECTBO M
KayecTso Yas.

MATEPUAN N METOAblI UCCNEQOBAHUA
Ha ocHOBaHMM MHOrosieTHUX o06cnefo0BaHUN  YalHbIX
nnaHTauuin YepHomopckoro nobeperkba KpacHogapckoro
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Kpas MOXHO KOHCTaTUpOBaTb, YTO Hanbonee onacHbIMK U
3KOHOMMYECKM 3HAYUMbIMU 1A YPOMKANHOCTM MAaHTaumi
ABNAIOTCA BpeaWTeNu: MpPOAOAroBaTas MoAylweyHuua
(Pulvinaria floccifera West.), umaHodunnoBasa LWWUTOBKA
(Abgrallaspis cyanophilli Sign.), snoHckaa Kamenuesas
wutoska (Pseudoacnidia peoniae C.), paspyLliatowan
wmToBKa (Aspidiotus destructor Sign.) 4YaltHasa Mmonb
(Paraetriotes theae Kusn.), yaitHas Ths (Toxoptera auranti
B.).

3apakeHHOCTb nAaHTaLmm BpeauTenamm
BbIABNAETCA B Xo4e duTOCaHMTapHbIXx o6cnegoBaHmit. Mo
metoamke Llanupo [10] ocywiecTBnseTca noacyet yucna
ocobeit BpeauTeneit Ha eanHuLy naowaan. Ans atoro Ha
yyacTkax BblgenawTca 50 KycTOB 4as, PACNONONKEHHbIX
paBHOMEpPHO MO Yy4acTKy B LWaxmaTHOM nopsgke. Ha
KaXAOM KyCTe OCMaTpMBalOTCA MO 25 /IMCTbEB C YeTbipex
CTOPOH KycTa. CTeneHb 3apaxkeHWs  BpeauTensMu
ycTaHaBauBaetca no 6Hannam: 1 6ann — 10-20 ocobeit
BpeauTens Ha aucre; 2 6anna — 21-50 ocobelt; 3 6anna —
51-100 ocobeir; 4 6anna — 6onee 100 ocobeit.

JIN4MHKM  paspywatowen UM unmaHoUNNO0BOM
LLIMTOBOK MOBPEXAAIOT MoNoAble Nobern U NNCTbA YaliHOTO
KycTa. BCTpeyaloTca Ha CemMeHHMKax 4Yas, MnospeaatoT
nobern n cemeHHble KOpPOBOUYKM. BoNbLOW Bpes MONKeT
HaHOCUTb  YalHaa  Mmonb. BcTpeuaetcAs BO  Bcex
YaenpomsBOAALMX paioHax YepHOMOPCKOro nobepexbs.
Babouyka MO/NM CepoBaTOro LBETa C MKENTbIM OTTEHKOM,

HebonbLlOro pasmepa (pasmax Kpblibes 12-14 mm), netaet
B BeuyepHee Bpems, AHEM MNPAYETCA BHYTPU KyCTOB,
ryCeHWUUbl BrpbI3aAlOTCA B MAACTUHKY YalHOro /ucta u
mosiogple nobern pacTeHW, MUHUPYIOT €€; NUTaTCA
MAKOTbHO.

MoBpexAatoT Mooapble UCTbA U nobern — yaliHan
TNA, NOKPbIBAOLWAA KyCTbl TYCTbIMM MaccamM, YanHbIi
pebpucTbIl KNeLl, BCTPeYalLmincs B CybTpOnMYecKol 3oHe
Poccuun oTaenbHbIMKM 04aramm Ha YalHbIX NAAHTALUAX.

OOHUM U3 cepbe3HeMlWwux BpeaguTenei YalHoro
KyCTa ABAAETCA NpoAoaroBatas nopgywednuua (Pulvinaria
floccifera West.).

MpogonroBatas noAyleyHUua WAW NynbBUHAPUA
NPUHAANEKUT K  OTPAAY  PaBHOKPbIAbIX  XOBOTHbIX
(Homoptera), cemeiictBy xo060THbIX (Coccoidea), K poay
Chloropulvinaria Borchs. Bnepsble 3TOT BpeauTeab ONUcaH
B 1870 rogy Bectsygom. B 1934 rogy H.C. BopxceHuyc
Ha3Ban 3TOT BWJA  JIOXKHOLWMTOBOK  NPOAOJ/IrOBaTOM
noayweynuuein (Pulvinaria floccifera West) 8 1962 r. ToT

e aBTOp BbIgEAMA 3TOT BWA, B HOBbIA poag —
Chloropulvinaria floccifera West. [11]. MNpoagonrosaTas
NoAyleyHULa pacnpocTpaHeHa BO MHOTMX  CTpaHax

ropasas pasHble BUAbl CYyBTPONUYECKUX PacTeHUI U B TOM
yncae YalHblin KyCT.

Camka (puc. 1) umeeT ya/MHEHHO-0BasbHOE TENO
(8O 4 MM A/IMHDBI) }KEeNTOBaTO-CepPOi OKPACKM.

PucyHok. 1. Pulvinaria floccifera West
Figure 1. Pulvinaria floccifera West

Bo Bpems OTK/Na4KM AU, CaMKa BblAenseT ANLEBOM MeLLoK
— 6enbiil, Y3KUI, AONUHHBIK, C MOYTM MapaniefibHbIMK
6OKOBbIMU KPasiMM, HEMHOTO BbIMYK/bli, CBEPXY FNafKuiA,
OAnHON 7-11 mm, wnpuHon 2-3 mm. OH BbICTynaeT c3aam
n3-noa Tena camku. OfHa camka OTK/IaAblBaeT B cpeaHem
no 1600 vy (c KoHua anpens 40 Hayana WMIOHA), U3
KoTOpblX 4Yepe3 10-12 paHelt OTPONKAQIOTCA  JIMYMHKMK
KenToro ugerta.

MaccoBblit  BbIXOZ, /IMYMHOK MEepBOro BO3pacTa
OTMEeYaeTcs C Hayana MR U NPOAOKAETCA A0 CeHTAbPA.
OHM cBOBOAHO PAcNPOCTPAHAOTCA NO KYCTy, NepeHocATcA
no BCeW NAAHTaUMWU. 3UMMYIOT JIMYMHKM Ha JUCTbAX U
noberax. MMUTAOTCA COKOM, Bbl3blBaA 3amef/ieHne pocTa u
YrHeTeHMe pacTeHUN.

CamMKM NpoAoNroBaTon MOAYLIEYHULbI U IMYMHKK
BbIAENAOT O4eHb MHOFO MeABAHOM POCbl, KOTOpas BMecTe

C CaXWUCTbIM TpUBKOM 3arpsA3HAeT pacTeHue, 3aMeTHO
CHUWKaeT cbop NncTa u yxyawaet ero Kadyectso [12].
CUNbHO 3apajkeHHble PaCTEHWUA TepAlT JIUCTBY.
Mpy MaccoBOM PasMHOMEHUWU YypoXKail COpTOBOro 4as
cHuxkaetca Ha 30-40%.
ecTkas pernameHTaUMsa NPUMEHEHUA NECTULNAOB
ONA 3aWMThl Yaa OT BpeauTenell AenaeT aKTyalbHbIM

NOUCKK anbTePHaTUBHBIX MeToA0B. Hanbonee
3bdEeKTUBHbIM ABNSAETCA NPUMEHeHMe 3HTomodaros, B
YacTHOCTM,  KoKuuaodaros  MpoTMB  LWWUTOBOK U
nyNbBUHAPUNA.

OpHUM 13 Hanbonee 3pPeKTUBHbIX KOKLMA0GDAros,
npuMeHsaembiX Ansa 6MONOrMYecKoi 3aluTbl pacTeHuii ot
YepBELOB U LLMTOBOK, ABIAETCA XULLHBIN XKYK KpUNTONEMYC
(Cryptolaemus montrouzieri Muls.) (puc. 2, 3).
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PucyHoK 2. /lInunHku Cryptolaemus montrouzieri Muls
Figure 2. Larvae Cryptolaemus montrouzieri Muls

PucyHok 3. imaro Cryptolaemus montrouzieri Muls
Figure 3. Imago Cryptolaemus montrouzieri Muls

MpumeHsAeTcA B KayecTBe KoKuuaodara Ha Tepputopun
MHOMMX CcTpaH, B Tom uucne Poccuun, CLIA, PpaHuumu,
MNoptyranuu, Typuun n ap. O6bEKTaMM 3aLLUTbI ABNAIOTCA
TaKMe BbICOKOUEHHbIE TPOMUYECKNEe U CcybTponuyeckue

KY/NbTypbl, KaK UWTPycOBble, BWHOrpag, 4alh, Kode,
KONNEKUMOHHbIE  pacTeHus B OOTaHMYECKUX cajax,
oTAMYaloLLmecs 3HaYMTE/IbHbIM dnopucTmyeckum
pasHoobpasmem.

YKM Kpuntonemyca uepHOro ugeTta, ro/oBa,
nepeaHecnuMHKa, BepliMHA  HAAKPbIAMK M BpIoWKo

KpacHoBaTble. TeNo 0BanbHOM, BbiNyKnon ¢opmbl. AavHa
3,4-4,5 mm, wupuHa 2,4-3,1 mm. Monosoit gumopdusm
Bblpa)keH cnabo. BHewHe camubl M CaMKM OTAMYAIOTCA

LBETOM nepegHux Hor. fAlhua  yAJIMHEHHO-OBajbHble,
rnagkue, TMMOHHO-KENTOrO LBEeTa, OKON0 1 MM ANNHBI.

JIMYMHKM nocne OTPOXKAEHUA U3 AWULL YKeNToBaTo-
3eN1eHble, MO Mepe PoCTa Ha UX Tene 06pasyoTcA BOCKOBbIe
HUTU. Teno /NNYMHOK 2-4 BO3PaACTOB CMJIOWb MOKPbLITO
6enbiMmK, HenpaBUAbHON GOPMbI BOCKOBBIMM BbIPOCTaMM.

KYKO/IKM HaxodaTcs BHYTPU SIMUMHOYHOM LUKYPKM,
BHELUHe MOXOXM Ha NNYMHOK, HO 3HAYMTENbHO Kopoue U
LIMpe, HeNOABUKHbI.

CamKM OTKNagblBalOT AMLA NO  OAHOMY, WK
HECKO/IbKO LITYK B ANLEBble MELWKN (0OBMCAKM) MYYHUCTbIX
yepBeLoOB W noayweyHuy. OTpoaMBWLIMECA JIMYUHKK
NUTAlOTCA B OBMCAKax AlLAMu cBoel KepTebl. Mo mepe
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pocTa CTAHOBATCA NOABUMKHEE W NEepexoaAT Ha nuTaHue
JIMYMHKAMM U CaMKamMMK YepBeLoB. JIMUMHKM YeTBepToro
BO3PacTa, 3aKOHYMB NUTAHME, OKYK/IMBAIOTCA B YKPOMHbIX
MecTax.

MpPOAOMKUTENbHOCTb PA3BUTUA NpPEMMarnHanbHbIX
CTaaui 3aBUCUT OT TemnepaTypbl. NPy ONTUMaNbHbLIX ANaA
Kpuntonemyca Temnepatypax 25-27°C u  BAaXHOCTH
75-80%, NPOAONKUTENBHOCTb PA3BUTUA NPEUMATMHANBHBIX
cTaauii coctasnsieT 29-47 gHel.

CamKM  Kpuntonemyca BbIXOOAT W3 KYKOJIOK
HenosoBo3penbiMu. MpUCTyNaloT K OTKNagKe AU, B
Bo3pacTte 7-10 aHelt nocne cnapuBaHuA U 06A3aTeNbHOMO
OOMNONHUTENbHOTO NMUTAHMA.

MPOAO/MKUTENbHOCTL  KM3HM MMAro CcocTasaseT
3-4 mecaua, xoTA OTAeNbHble 0cObM MOryT Cyw,ecTBoBaTb
4o roga.

MoHMXKeHMe TemnepaTypbl MO OTHOLWEHWUI K
ONTMMA/NbHOMY  YPOBHIO  NPUBOAUT K  YBEUYEHUIO
NPOAO/MKUTENbHOCTM  PasBUTUA, YBEWYEHUIO Nepuosa
co3peBaHMA CaMOK (OT BbIXOAA W3 KYKOJKM [0 NepsoW
AALEKNAOKN), CHWXKEHUIO naogosuToCTU. o  MHeHuto
MHOTUX aBTOPOB, Kpuntonemyc NOHOCTbIO
AKKIMMATM3UPYETCA TOMbKO B pPaioHax C TPOMUYECKUM
Knumatom [13-16].

OpaHaKko no gaHHbiM Yymakosoit 6.M. [17] y »yKoB
Kpuntosemyca, ob6uTaloOWMUX B MNPUPOAHBIX YCNOBUAX
BNIAXKHbIX  cybTponukoB YepHomopcKoro nobeperba
(HoBbii AdoH, Cyxymu), B OCEHHMI Nepuos OTMe4veHO
HEKOTopoe MOoBbIWEHWE YCTOMYMBOCTM B OTHOLIEHUMU
KpPaTKOBPEMEHHOTO nencTema oTpuLUaTeNbHbIX
TemnepaTtyp. X0/040yCTOMYMBOCTb MOBbLILWAETCA 33 cyeT
CHUMKEHUA 3HEepPrnu AbIXaHWA U YMEHbLUEeHUA KOAMYecTBa
BOAbI.

MNONYYEHHDIE PE3Y/IbTATbl U UX OBCYKOEHUE
HakonneHHble AaHHble CBMAETENbCTBYIOT o
NepcrneKTMBHOCTMU CeeKUUN KpUNToNeMyca Ha NoBblWeHne
XON1040YCTONYMBOCTH, B TOM yucne MeToLO0M
ecTecTBeHHOro otbopa B NPUPOLHbIX YCNOBUAX.

Hawwn HabnoaeHun noaTesepaunun dakT
aKKAMMaTM3auMK  Kpuntonemyca Ha  YepHOMOpPCKOM
nobepexbe KaBkasa, He TonbKO B AGXasuu, HO M Ha
TeppuTopum ropoga Coun [18].

BecHOW XYKM aKTUBU3UPYIOTCA paHo, O MAacCOBOrO
BbIXO4a BpeauTenen M3 MecT 3MMOBKW. WMHorga, npu
BPEMEHHOM MOTENNEHMUM, KYKU MpobyXKaaloTca 3Mmoln 1

Tabauua 1. Nnogosutoctb Pulvinaria floccifera West
Table 1. Fecundity of Pulvinaria floccifera West

rMBHYT OT OTCYTCTBMA NULLM, YTO BAeYeT 33 coboi obuiee
CHUXeHue YUCNEeHHOCTU npupoaHoi nonynauum
Kpuntonemyca u ero 3pPeKTMBHOCTM B NIeTHUI nepuog,
0COBEHHO MPW MacCOBOM PA3MHOMEHUM YEpPBELOB W
nynbBuHapuit. B cBasum c 3atum, ana  sddektusHoro
KOHTPO/NIA ~ YMCNEHHOCTM  BpeauTenei  Heobxoaumbl
[OMNONHWUTENIbHbIE BbIMYCKU XWLLHMKA, PAa3MHOXEHHOro B
6uonabopartopusx [19].

Haunbonbwmnit apdekT faloT BbINYCKU XULLHMKA BO
BPEMA MacCOBOM ANULEKNAAKM [0 Havyana OTPOKAEHMA
b6poasaxkeK, YTo nNpefoTBpalLlaeT 3aceneHne BpeauTesem
BEPXHMX YacTelt noberos (¢pneweit), ux 3arpasHeHue wu
CHUXEHWE KayecTBa COBPaHHOro cbipbA. Takum obpasom,
60/bllOe 3HaYeHMEe [A/1A  KAYeCTBEHHOro npoBeaeHuUs
3aLMTHBIX MEepPONpUATUIA MMeeT u3ydyeHue 6buonorun u
CTagMi pasBUTUA BPeAUTENA B KaXAOM KOHKPETHOM

arpobuoueHose.
B nuTepaType MMeloTCA PasfiMuHble CBEAEHMA O
NNOAOBUTOCTM  YallHOW  Ny/AbBMHapuW.  PesynibTathl

npoBeAeHHbIX HAMK y4eTOB NpuBeseHbl B Tabamue 1.

YyeTbl NOKa3ann, YTO KOMMYECTBO OTK/IaAblBaeMbIX
AWL, CAMKOM My/IbBUHAPUU HEOAMHAKOBO M Konebnetca ot
874 po 1634 wWTyK, cpeaHee KO/ANYECTBO B OBMUCaKe —
1111 wTyK.

MpoBegeHHble  Ha  NPOTAXEHUM  Tpex  neT
MUCCNef0BaHMA  MOKasaaW, uYTO sWLEeKNadka 4alHowu
ny/NbBUHAPWUW B pasHble roAbl NPOTEKAeT B pa3Hoe Bpems, B
3aBUCMMOCTM OT KAMMATUYECKMX YCNOBUIM BeCHbl. Kak
BUOHO W3 nNpuBeAeHHbIX AaHHbIX (Tabn. 2), uvaliHas
nynbBUHApUA 3MMyeT B OCHOBHOM B CTaZMU JIMYUMHOK 2
BO3pacTa, nepuos Auanaysbl NPOAO/KANCA C KOHUA
ceHTAbpA Mo MapT mecAl, Npu cpeaHein TemnepaType
Bo3ayxa 11,8°C, oTHOCUTENbHOW BNaXKHOCTM Bo3ayxa 73%.

Havano OTKNagKkM AWl caMKamu MNyabBUHApUK
6bl10 OTMEYEeHO B cepefMHe Mas, Tak Kak B Hayane mas
bUKCMPOBANUCh MOHWMKEHHbIE TEMMEPATypbl BO3Ayxa, U
NPOAO/MKaNACb NO KOHeL, UtoHA. MNpn 3ToM MaKkcUmanbHas
Temnepatypa coctasnana 27°C, muHumanbHas — 15°C.
cpenHaa — 18,6°C, npu OTHOCUTENbHOW BNAXKHOCTM BO3AYyXa
76%.

Mo pesynbTaTam WcCNenoBaHUI CTaguii PasBUTUSA
BpeauTens O6bl1I0 NPUHATO pelleHMe O MNpoBeAeHUU
nepBOro BbiMyCKa KpuMnTosemyca B cepeguHe Mas, B
nepuog Havyana AnLeKNaaKku YaHoW NyabBUHAPUN.

Oswucak / Ovisak

Konuuectso auy, B oB1cake,

Homep WITYK
Number f::g:;” r':an mV\‘;iZ‘::,ar'nA:wM Number ofleggs in ovisak,
pieces
1 11,241,01 1,740,15 1020
2 9,51+0,86 2,1+0,19 1528
3 8,310,75 2,410,22 1065
4 9,610,87 1,8+0,16 1034
5 8,9+0,80 2,3+0,21 982
6 9,3+0,84 2,2+0,20 945
7 9,210,83 1,8+0,16 874
8 8,710,78 1,610,14 915
9 10,5£0,95 2,2+0,20 1634
10 9,6+0,87 2,0+0,18 1115

32

ecodag.elpub.ru/ugro/issue/current




E.B. KawyTtuHa u op.

HOr Poccuun: akonorus, passutne 2021 T.16 N4

Tabnuua 2. Ctaguu passuTUA YaliHOM NyNbBUHAPMM B yCNOBUAX YepHOMOpPCKOro nobepexbs

KpacHogapcKkoro kpas (2019 roa)

Table 2. Stages of development of tea pulvinaria in the conditions of the Black Sea coast

of the Krasnodar Territory (2019)

MeTeoponormyeckme gaHHble

Mepuoa Meteorological data
®asbl pa3BUTUA pasBuTuA
BpeauTens dasbl CpepHan MuHumanbHas MakcumanbHas OTHOCUTENbHasA
Phases of pest Phase TemnepaTtypa Temneparypa Temnepartypa BNAXHOCTb
development development Bo3ayxa, °C Bo3ayxa, °C Bo3ayxa, °C Bo3ayxa, %
period Average air Minimum air Maximum air Relative humidity
temperature, °C temperature, °C temperature, °C of the air, %
Nepesumosaslumne
JINUUHKU BTOPOTO
Bo3pacTta 20.09-20.03 11,8 3,0 30,0 73,0
Overwintered
second instars
NnunHkm Tpetbero
8o3pacra 20.03-30.04 10,2 3,0 23,0 72,0
Larvae 3 of the
third instars
7]
aro 30.04-20.05 15,6 7,0 27,0 75,0
Imago
an
nuernaaka 15.05-30.06 18,6 15,0 27,0 76,0
Egg-laying
(0]
TPOMKAGHUE MUMHOK 55 06-05.07 23,3 16,0 27,0 76,0
Hatching of larvae
NInunHKM nepsoro
Bo3pacra 15.07-20.09 22,2 19,0 30,0 74,6
First instar larvae
WccnenoBaHua apdeKkTMBHOCTU KpunTosnemyca 3aceneHHoCTb Yas YaliHOW nynbBMHapueWl Ha

(Cryptolaemus montrouzieri Muls.) B oTHOLWEHUM YaHOM
nyAbBUHApPUM  MNPOBOAMAM  HaA  YaWHbIX  MAAHTALUAX
JNlazapeBCKOro paoHa no cieayoLein cxeme:
BapuaHT 1. OA4HOKpaTHbIN
BereTauMOHHbIV nepuos;:
- umaro 5000 ocobeit/ra;
- anumHok 10000 ocobeli/ra.
BapuaHT 2. [1ByKpaTHbIl BbINyCK 3a BereTaumoHHbIN
nepvoga;
- wmmaro 5000 x 2 ocobeit/ra;
- anumHok 10000 x 2 ocobeit/ra.

BbINyCK 3a

OMbITHbIX Y4YaCTKax A0 Hayana KoJioHM3aumum sHTomodara
cocTtasnana 2-3 banna.

KonoHusauma nposoaunacb MeTogom CrJOWHOro
pacceneHua 6wuoareHTa. B nepBom BapuaHTe onbiTa
BbinyckannM 5000 mmaro, 10000 AMYMHOK Ha rekTap, BO
BTOPOM BapuaHTe NpoBoAuAK ABa Bbinycka no 5000 nmaro,
10000 NMYMHOK Ha rekTap.

Bo BTOpOoM BapuwaHTe MepBblii BbIMYCK NpOBeaU B
nepvog, Hayana anueknaskm speantens (nepsas NosoBMHa
Mas), BTOPOI — BO BPEMS MACCOBOW AWLLEKNAAKM (MIONIb).
PesynbTaTbl WccnegoBaHMI  NpeacTaBneHbl B Tabauue
(tabn. 3).

Tabauua 3. 3ddekTnsHocTb Kpuntonemyca (Cryptolaemus montrouzieri Muls.) B OTHOLIEHWUM YaAHOM NyAbBUHAPUN

Ha KynbType Yas

Table 3. Effectiveness of cryptolemus (Cryptolaemus montrouzieri Muls.) against tea pulvinaria on tea culture

3acesieHHOCTb pacTeHuit BpeauTenem B bannax

Cragma Settlement of plants by pest in points
" Buonoruyeckas
BapuaHT onbiTa 3HTOMOGara Yepes 45 aHelt nocne
. . [o KonoHusauuu apPeKTMBHOCTDL, %
Experience Variant Entomophagus . KONOHU3auuun . . ..
Prior to Biological efficiency, %
stage o 45 days after
colonization L
colonization
BapuaHt 1 Wmaro / Imago 3 2 33
Variant 1 Nnumnukn / Larvae 3 2-1 33-67
BapuaHT 2 Mmaro / Imago 3 1 67
Variant 2 Nnumnukm / Larvae 3 1-0 67-100

Mpun O6CﬂeAOBaHMﬂX ONbITHbIX Yy4YaCTKOB OTMe4anocCb

PasMHOXKEeHMe, HaKOoM/IeHMe, aKTUBHaAA [AeATe/IbHOCTb
3HTOMOOara, CHUXEeHne YUCIEHHOCTU YanHom
nynbBuHapun. MNocne  06paboTKM  KPUMNTONEMYCOM,

3aceNeHHOCTb YaHOM Ny/ibBMHapUei B NepBOM BapuaHTe
onbiTa coctasuna 2 6anna (umaro) n 1-2 6anna (AMUYUHKK);

BO BTOPOM BapuaHTe — 1 6ann (Mmaro), YacTb naaHTaLMK
NOJHOCTbIO OYULLLEHA OT BpeauTens (MUUHKHM).

BbIBOAbI
MosyyeHHble AaHHble MPUMEHEHUA KpunTosemyca B
6opbbe c yaliHOM NynbBMHApPUMEN Ha YalHbIX NAaHTaUMAX
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NoKasann  BbICOKY  3GPEKTUBHOCTb B BapuaHTe
ABYKpPATHOro BbiNycka 8 Hopme 10000 umaro mam 20000
JINYUHOK Ha reKkTap.

B  pesynbTaTte  npoBeAeHHbIX  MCCAeA0BaHMM
oTpaboTaHbl METOAMKA, HOPMbI, KPaTHOCTU BbINycKa
XMLWHMKA  Kpuntonemyca (Cryptolaemus montrouzieri

Muls.), Kak B CTaguu NIMUYMHOK, TaK MU MMaro, Npu BbICOKOW
3aCe/IeHHOCTM pPacTeHult BpeauTenem.

Bo3porkaeHue 4YalHbIX MNAaHTauMi npegnonaraet
KOMMNIEKC MepOonpUATUIA, HanpaB/ieHHbIX Ha MOBblWeHWe
NPOAYKTUBHOCTM: COBEPLUEHCTBOBAHME CUCTEMbI MNOAPE3KM
KycToB M cnocoboB cbopa nncTa, pemMoHTa, OPOLWEHUA U
yOobpeHna, MmexaHusauusa paboT  Ha  nJAHTauUMAX.
Mcnonb3oBaHMe 3KONOrMYeckn 6HesonacHbIX MeToAoB
3aWmTbl OT Hanbonee BpPeOOHOCHbLIX 06BEKTOB NO3BOAAET
nosly4aTb YaliHOe Cbipbe BblCOYAlLLIEro KayecTsa.
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Pesiome

Lienb. BbiaBUTb pacnpepeneHne Kagmuma B KOMMOHEHTAX 3KOCUMCTEMbI
Kacnuiickoro mops.

Martepumanbl u metroabl. OT60p NPob NpomssoauICA NO O6LLENPUHATHIM
CTaHAAPTHbIM METOAMKaM, onpeaesieHne KagMuA OCYyLLEeCTBAANOCH C
NOMOLLbID  MeTo4a  aTOMHO-abCOpbLMOHHOM  CMEeKTpocKonuu ¢
MCMNO/Ib30BaHNEM aTOMHO0-abcopbLMOoHHOro cnekTpomeTpa c
3/1eKTPOTEPMUYECKON aToMM3aumnen MIrA-915 M.

Pe3ynbTatbl. B pe3ynbtaTe npoBeAeHHbIX UCCAEA0BaHUM BbISCHEHO, YTO
OOHHble OT/oXKeHUAa CpegHelt YacT KacnuiicKOro mMops OT/IMYanUCh
60/1bLIMM HaKoMnneHnem Kagmus, Yem CeBepHoM YacTn. becno3BoHOUHble
Kacnuiickoro mopsa akkKyMy/aupyloT KagMuii M3 BoAabl M M3 TPYHTA, 3a
VUCK/IIOYEHMEM KPEBETOK, ANIA KOTOPbIX BOAA ABNAETCA €AUHCTBEHHbIM
UCTOYHMKOM MeTanna. Cpean umccnenoBaHHbIX TaKCOHOMWMYECKMX Fpynn
OPraHM3MOB aKKYMYy/ATOPaMW KagMWUsA ABAAIOTCA MOJUIIOCKM poja
Didacna. B opraHu3me pyccKOro M MepcUACKOrO OCETPOB KaAMWM
NPenMyLLECTBEHHO aKKYMY/IMPYETCA B MOYKaX.

BbiBoabl. KosdpduUMEHTbI HaKOMAEHUA KaaMUsA B OpraHax M TKAHAX
PYCCKOTO M NEepCcUACKOro OCEeTPOB, CebAN-4ePHOCMUHKU WU [OATUHCKOM
ceNbAu OTHOCUTENbHO O6BEKTOB UX NMUTAHUA CBUAETENLCTBYIOT O TOM, YTO
KagMuii cnocobeH HaKanIMBaTbCA B UX LENAX NUTaHUS.

Kniouesble cnoBa
Kacnuiickoe mope, [OHHble OT/NIOXKEHUA, pblbbl-6eHTodarm,
nAaHKTodarn, MoAMOCKKU, PakoobpasHble, aKKYMYNALNA, KALAMUIA.
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Abstract

Aim. Reveal the distribution of cadmium in the components of the
ecosystem of the Caspian Sea.

Materials and Methods. The sampling was carried out according to
generally accepted methods, the determination of heavy metals was
carried out by the method of atomic absorption spectroscopy using an
atomic absorption spectrometer with electrothermal atomization MGA-
915 MD.

Results. As a result of the studies carried out, it was found that the bottom
sediments of the Middle Caspian were distinguished by a greater
accumulation of cadmium than the North Caspian. Invertebrates of the
Caspian Sea accumulate cadmium from water and soil, with the exception
of shrimp, for which water is the only source of metal. Among the
taxonomic groups of organisms studied, molluscs of the genus Didacna are
cadmium accumulators. In the body of the Russian and Persian sturgeons,
cadmium is mainly accumulated in the kidneys.

Conclusion. Coefficients of cadmium accumulation in the organs and
tissues of Russian and Persian sturgeons, black-backed herring and
Dolginsky herring relative to their food objects indicate that cadmium is
able to accumulate in food chains.

Key Words
Caspian Sea, bottom sediments, fish-benthophages, fish-planktophages,
molluscs, crustaceans, accumulation, cadmium.

© 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

Kagmuii  ABnsaeTcA  TOKCMYHbIM  METaNNoM, MNO3TOMy
cornacHo CaHluH P® [1], oH oTHOCKTCA KO BTOPOMY K/iaccy
0ONacHOCTU. ITOT XMMUYECKUIN 3/1EMEHT MOXKEeT nonagath B
atmocdepy B cOCTaBe MPOMbIWIEHHOM Nblan, Bnarogaps
BO34YWHbIM  MOTOKAaM  MEPEeHOCUTCA Ha  OrpPoMHble
pacctoaHMA, a 3aTem C aTMocdepHbIMM  OcagKkamu
nonagatb B rugpocdepy [2-4]. PaHee noOKasaHO, 4TO
nepesoAy NOJIOTAHTA U3 aTMocdepbl B BOAHbIE 0O6BEKTLI
CNocobCTBYIOT KMCNOTHbIE 0CaAKM [5], NOITOMY BO MHOTMMX
BOA0EMAX U HaCeNALWmx Ux rmapobMoHTax OTMeYeHbI ero
3HauUTeIbHble HakonaeHua [5-8].

CopeprKaHuMe 3TOr0 XMMWUYECKOro 3/leMeHTa B
NPUPOAHbIX BOAAaX OBYCNOBNEHO CXWFaHWMEM TOMJIMBA,
MCMONb30BaHNEM MUHepPanbHbIX yaobpeHuit (pochopHbix),
TENN0BbIX 3NEKTPOCTAHLMIA, aBTOMOBOUNLHOIO TpaHcnopTa

M NPOMbINEHHbIMKM  cBankammn [5; 9]. Tpu 3Tom
TPaAH3UTHBIN CTOK, KOTOpbIM dopmupyeTcA B  pekax,
OCOBEHHO B BepxXHEM W HWXKHeM TeyeHun Bonrw,
obycnaBnvMBaeT  HaAMuMe  KagMUA B dKOCKUCTEME

Kacnuiickoro mops [7; 8]

Kpome TOro, HedTAHAA MPOMbBILIEHHOCTb TaKxke
cnocobcTByeT 3arpA3HEHMIO Kagmuem Kacnuiickoro mops,
TaK KaK 3TOT XMMWMYECKUN 3/NeMEeHT MNpuUcyTcTeyeT B
6ypoBbIX  pacTBopax, KOTOpble  MCMOAb3YIOT  Npu
HedTenobbiue [10; 11].

MATEPUANT U METOAbI UCCNEQOBAHUA

O6bekToM UcciegoBaHusa  sBaaauch: Boga Cesepo-
3anagHov uactn Kacnuiickoro mops, pas/inuyHble BUAbI
[AOHHBIX OT/NIOXKEHWM; monatocku: Mutunactep (Mytilaster
lineatus, Gmelin, 1791), Lepactoaepma (Cerastoderma
lamarcki, Reeve, 1844), monnockM poga [upakHa
(Didacna, Eichwald, 1838); pakoobpasHble: rammapychbl
(Gammarus, Fabricius, 1775), mopckue TapakaHbl (Saduria
entomon, Linnaeus, 1758), kpeseTku (Palaemon adspersus,
Rathke, 1837), kpabbl (Rhithropanopeus harrisii, Gould,
1841), 6ansaHycbl (Balanus improvisus, Darwin, 1854);
pbibbl-6eHTOdaru: nyrosoBKa (Benthophilus
macrocephalus, Pallas, 1787), 6blMoK necoyHuk (Neogobius
fluviatilis, Pallas, 1814), 6bl4oK xBanblHCKMI (Neogobius
caspius, Eichwald, 1831), so6na (Rutilus rutilus caspicus,
Yakovlev, 1870), pycckuii ocetp (Acipenser gueldenstaedtii,
Brandt, 1833), nepcuackuit oceTp (Acipenser persicus,

Borodin, 1897); pbibbl-naaHKTOdaru: pbiba-urna
(Syngnathus abaster caspius, Risso, 1827), aTepuHa
(Atherina  mochon caspia, Eichwald, 1831), KunbKa

ob6bikHoBeHHan (Clupeonella caspia, Svetovidov, 1941),
cenbab-dyepHocnuHKka (Alosa kessleri, Grimm, 1887),
OONTUHCKan cenbab (Alosa braschnikowi, Borodin, 1904).

Mpobbl rMAPOBMOHTOB MO/MyYeHbl B pesynbTaTte
3KCNeAMUMIn  OT PasfiMYHbIX OpraHusaumMii B nepuos
2011-2019 rr.

KoHueHTpaumio Kaamua B obbeKkTax nccnenoBaHus
onpegensnn Ha Kadegpe «lmapobuonorna u obuwas
3KON0rnA» AlTY, ncnonb3ya meTon aTOMHO-
ab6copbLUMOHHOW CNEKTPOCKONUU C NPUMEHEHNEM aTOMHO-
abcopbLMOHHOrO CNEKTPOMETPA C 3/EKTPOTEPMUYECKOM
atomusaumen MMA-915 M. KoHUEHTpaUUIO XMMUYECKOTO
3/1eMeHTa Bblpaxasm B MI/Kr cyxoro seca. [lonyyeHHble B
xone nccnefoBaHuA pesynbTaThl obpabaTtbiBanu
CTAaTUCTUYECKM.

NONYYEHHbLIE PE3Y/IbTATbI U UX OBCYXKAEHUE
Boga CesepHoii uactu Kacnuitickoro mopa umeer
HEMOCTOAHHBIN XMMWUYECKMI COCTaB M3-3a PEYHOro CTOKa,

KOTOPbIA MPUBHOCUT B MOPCKME BOAbI PACTBOPEHHbIE U
B3BELUEHHble MWHepasbHble U OpraHWYecKMe BELLECTBa;
KpOmMe TOro, B 30HEe CMELUEHWs PEeYHbIX U MOPCKUX BOA,
NPOXoaAT npouecchl TpaHchopmaLmm 3Tnx BelecTs [12].

CopepkaHune Kagmua B Boge CeBepo-3anagHoi
yactu Kacnuiickoro mopsa coctasasno 0,37+0,02 mkr/n 1 no
cpaBHeHuto ¢ 2012-2014 rogamu [13] oHO yBenMuMnoch B
1,7 pa3a. CTOUT OTMETUTb, YTO BbIABJEHHAA KOHLLEHTpauma
3/1eMeHTa He npeBbilWasa COOTBETCTBYOLLIME Npeae/ibHO-
AOMYCTYMbIE KOHLEHTPpauum ans Mopckmx Bog (10 mkr/n) v
BOAOEMOB Pbl6OX03AMCTBEHHOrO 3HavYeHus (5 mkr/na). B To
e Bpema bonee yem B 2 pasa npesblwana nopor
TOKCMYECKOro  AeWCTBMA  Ha  BOAHblIE  OPraHW3mbl
(0,15 mkr/n), ycTaHoBneHHbln B Mupe [14]. T.WU.
MowuceeHKo ¢ coasTopamu [5] oTmeuyana cybnetanbHble
3bdeKTbl,  Bbl3BaHHble  TOKCMYHOCTbIO  Kagmua, Y
6ecno3BOHOYHbIX U pblb Npu KoHUeHTpauusax ot 0,2 ao
3,0 MKr/n B 1abopaToOpHbIX U NMONEBbIX YCIOBUAX.

Cpean  vccnepoBaHHbIX — AOHHbLIX — OT/IOXKEHUM
(nnucTble, necyaHble M pakyweydHble) CeBepHon n CpeaHet
yacteit Kacnuiickoro mops KaamMUI NpeumyLLecTBEHHO
AKKYMyNMpoBanu unauctble rpyHTol (0,9310,11 mr/Kr u
1,3+0,13 mr/kr) (tabn. 1).

[oHHble oTnoxeHus CpegHen yactm Kacnuiickoro
MOpPSA OT/NIMYANUCL BONbLIMM COAEpPKAaHMEM MEeTansla, Yem
CeBepHOM YacTu.

Mo cpaBHeHWO ¢ AaHHbimM 2012-2014 rr. [13]
OTMEYEHO YBe/IMYEeHWE KOHLeHTPauun Kaamus BO BCex
BMAAX UCCNEA0BaAHHbIX AOHHbIX OTNIOXKEHUI. M3BECTHO, YTO
BbICOKME KOHLEHTPaUUW MeTanna B AOHHbIX OTIOMKEHUAX

06ycnoBNeHbl  AHTPOMNOreHHbIM  BAMAHMEM  [16] w
NOBbIWEHHbIE  KOHLEHTPaUMM  AAHHOTO  XMMMWYECKOoro
3NemMeHTa YKasbiBaeT Ha YyCTOWYMBOE  MOCTyn/eHue

3HAYUTE/IbHOM ee YacTu C BO/IKCKMM cToKom [13].

PaccumMTaHHbIM  KNapK  KOHUEHTpauuM  Kagmus
OTHOCUTENbHO Knapkos no A.M. BUHoOrpazoBy cocTasnser
1,52 B rpyHTax CeBepHoi Yacti n 2,05 — B rpyHTax CpegHen
yactn Kacnwuitickoro mopsa (Tabn. 1), uto cBuaeTenbcTsyer
06 OTHOCUTENbHO BbICOKOW BUODUNBHOCTU 3NEeMEHTA, T.K.
KNapK KoHUeHTpauuu Kagmua (0,5 mr/Kr) 3HauuTesbHO
Bblle, Yem B iMTochepe.

BeHTOCHble OpraHusmbl - BaKHble
dYHKLMOHaNbHbIE COCTaBNAIOLWME BOLHbLIX SKOCUCTEM, TaK
KaK  OHM  CNoCOBCTBYIOT  OT/IOMKEHUIO  XMMUYECKUX
31eMeHTOB B [JOHHble o0cagku. B npouecce cBoei
XU3HeaeATeNbHOCTU (AbixaHus), bnarogaps pabote xabp
M cnpoHOB, NpomucxoguT OUALTPALUA W U3BAEYEHUE
MWKPO31EMEHTOB U3 BOAHOW ToNwwm [17].

MOANNOCKM — BaXKHble KOMMOHEHTbI NPUBPERHbIX
MOPCKMX 3KOCcMCTEM. BBugy TOro, 4YTO OHM BeayT
MasonoABMXKHbBIM 06pa3 »MU3HW, B HWUX 3aBepLiatoTcA
BMOreoXMMMYECKMe  LMKAbl  MUTPALUKN  XMMUYECKUX
3N1EMEHTOB U MPOUCXOAUT UX aKKYMyNsALMA B OpraHax u
TKaHAx [18]. B cBA3M C 3TMM 3T 6ECNO3BOHOYHbIE

ABNAIOTCA  XOPOLWMMM  BUOMHAMKATOPAMM  COCTOAHMSA
OKpy)Kalolwen cpepgpl, OTpaxkaa BCHO CUTyauuio B
rmaposKkocucteme [19].

Cpean  MCCNefoBaHHbIX  BUAOB  COAEpPNKaHWe

XMMUYECKOTO 3N1eMeHTa B MOANOCKax poaa Didacna
Hambonbwee M coctasnAer 3,0+0,16 mr/Kr cyxoro
BellecTBa, YTO B 2 pasa, 4em B ABYX APYyrux BuAax.
BbiABNEHHbIE PA3NMYMA B  KOHLIEHTPAUMAX Kagmua B
Mytilaster  lineatus w  Cerastoderma lamarcki He
nocrtosepHbl (1,840,311 1,6+0,12 mr/Kr cyxoro seliectsa).

Ha ocHOoBaHWWM paccumTaHHbIX Ko3adbdUuMeHTOB
610N0rM4eckoro HakonneHua BCe MCCNefOBaHHble BUAbI
MOJI/IIOCKOB AB/AIOTCA OpraHM3Mamu Hakonutenamu Cd.
Mpu 3ToM HanbonbLas cNOCOBHOCTb aKKYMYIMPOBATL 3TOT
MeTann oTmeyeHa y BugoB poga Didacna [20].
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Ta6bauua 1. CozepikaHue Kagmusa B rpyHTax Kacnuiickoro mops, mr/kr
Table 1. Content of cadmium in the soils of the Caspian Sea, mg/kg

Knapku

Knapku

Knapku

KOHLEHTpauum acceaHus KOHLEHTpauum Knapku
HeHTpaL P HeHTpaL pacceaHus
Kagmus Kagmus Kagmus
Kagmusa
CeBepHas OTHOCUTE/IbHO OTHOCUTE/NIbHO CpegHss OTHOCUTENIbHO
Bugbl OTHOCUTE/IbHO
vactb KnapkKa no Knapka no A.lN. vactb Knapka no A.lN.
AOHHbIX o o KnapkKa no
. Kacnuiickoro A.T. BuHorpaposy BuHorpaposy Kacnuiickoro BuHorpaposy
OT/NIOXKEHUMN A.M. BuHorpaposy
mops Ky=Ci/Knapk Ko= Knapk/C; mops Ky=Ci/Knapk
Types . ) . . Ko= Knapk/G;
Northern part Clarke cadmium Clarke scattering Middle part Clarke of cadmium ;
of bottom . A A Clarke scattering of
sediments of the concentration of cadmium of the concentration cadmium relative
Caspian Sea relative to Clarke relative to Clarke Caspian Sea relative to Clarke .
. . . to Clarke according
according to according to A.P. according to )
. i ] to A.P. Vinogradov
A.P. Vinogradov Vinogradov A.P. Vinogradov K. = Clarke/C;
Ky-C/Clarke K, = Clarke/C; Ky-C/Clarke P '
Unuctble
merel 0,93£0,11 1,86 03 1,310,13 2,6 0,4
Muddy
feciansie 0,71£0,09 1,42 0,4 0,80£0,08 16 06
Sandy
PakyweyHble
¥ 0,64+0,02 1,28 0,4 0,97+0,08 1,94 0,5
Shelly
CpepgHue
3haueHma 0,76£0,11 1,52 0,4 1,0240,02 2,05 05
Average
values

Knapk kagmus no A.M. BuHorpagosy [15] — 0,5 mr/Kr
Clarke of cadmium according to A.P. Vinogradov [15] — 0.5 mg/kg

C uenblo BbIACHEHWA UCTOYHWKOB MOCTYMAEHMA Kaagmua B
OpraHM3M  MOJIIIOCKOB  paccumTaHbl  KO3hPULMEHTbI
HaKoM/JIeHWNA OTHOCUTE/IbHO BOAbI U FPyHTa.

Ha ocHoBaHWM AaHHbIX Tabauubl 2 NOKa3aHO, YTO
OCHOBHbIM MCTOYHMKOM Kagmua AN MOIIKOCKOB ABAAETCA
Mopckaa Boga. lpu atom Hambonblas cnocobHOCTb K
MOr/IOLEHMUIO 3TOTO MeTa//a BbiB/IEHA Y NpeacTaBuTenei
poaa Didacna, BTopoe mecTo 3aHumaeT Mytilaster lineatus.

KoadppuumneHT HakonneHwua kagmus y Didacna sp. noutu B 2
pasa Bbllle, YEM Y APYrUX NpeacTaBuTenei sToro Tmna.
[OHHbIE OTNOXKEeHUA Y BCeX UCCNEAO0BAaHHbIX BUAOB
MOJIJIFOCKOB TaKKe KaK 1 BOAa ABNAAIOTCA MCTOYHUKOM 3TOTO
METaNNa B UX OPraHU3me, HO B MeHbLuel mepe. MNpu sTom y
MOJIIIOCKOB  KO3dduumeHTbl HakonneHua (KH) kagmua
OTHOCWUTENbHO FPYHTOB COCTaBAAOT 6onblue 1.

Tabnuua 2. KoapdpuumeHTbl HaKoNAeHUA Kaamua moantockamm Kacnmiickoro mops
Table 2. Coefficients of cadmium accumulation by molluscs of the Caspian Sea

KoHueHTpauus Cd,
Mr/Kr cyxoro
BeLecTsa
Concentration Cd,

0O6beKTbl UccnenoBaHuUii
Research objects

KoaddpuumeHT HaKonneHus
OTHOCUTE/IbHO FPYHTa
KH=Ci/C rpyHT
Accumulation rate

KoadpuumeHT HakonneHms
OTHOCUTE/NIbHO BOAbI
KH=Ci/C Boaa
Accumulation rate

ma/ke dry matter regarding water relatively soil
g/ke dry KH=Ci/Cwater KH=Ci / Csoil
Bopaa ceBepo-3anagHoii yacTn
Kacnuiickoro mops, mr/n
+

Water in the northwestern part 0,000390,00002
of the Caspian Sea, mg/|
erHT, ycpeaHeHHble gaHHble 0,890,12
Soil, averaged data
Mytilaster lineatus 1,82+0,12 4550 2
Cerastoderma lamarcki 1,61+0,22 4025 1,8
Didacna sp. 3,02+0,16 7550 3,4

Cpepau uccnenoBaHHbIX BUAOB pakoobpasHbix Hanbonblune
3HayeHua Cd oTmeueHbl y banaHycos Balanus improvises

(2,41£0,04 mr/Kr cyxoit maccbl), a HaMmeHbliMe — Yy
KpeseToK Palaemon adspersus (0,64+0,03 mr/Kr cyxou
maccbl) [21].

NccnepoBaHHble BMAbI pakoobpasHbix no
CMOCOBHOCTM aKKyMy/MpoBaTb KaAMMI pacnosiaraimch B
cneayowmii ybbiBalowmii paa;:

BansHycbl Balanus improvises > MopcKkue TapaKaHbl

Saduria entomon > Fammapuabl Gammarus sp. > Kpabbl
Rhithropanopeus harrisii > KpeseTku Palaemon adspersus.

B Tabnuue 3 npeacTtaBneHbl  KO3IQPUUMEHTbI
HaKoM/JIeHNA KagMuA pakoobpasHbiMW  OpraHU3Mamu
OTHOCUTENbHO BOAbI NpUAOHHOrO cnosa CeBepo-3anagHom
yactu Kacnuiickoro Mops U TPYHTOB (ycpefHeHHble
3HAYeHUA KOHLLEHTPaUMM MeTanla B Pas/IMYHbIX BUAAX
[OOHHbIX OTNIOMKEHWI).
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Tabauua 3. KoapdpuumeHTbl HakoNNeHUA Kaamusa pakoobpasHbiMm Kacnuiickoro mops
Table 3. Coefficients of cadmium accumulation by crustaceans of the Caspian Sea

KoagpdpuumeHr KoappuumeHt
KoHueHTpauwusa Cd, HaKonaeHusa HaKonneHusa
" mr/Kr cyxoro OTHOCUTENbHO BOAbI OTHOCUTE/IbHO FPYHTA
06
PEKTbI Mccnep.l,osauuu BelLecTBa KH=Ci/Ceoaa KH= Ci/CrpyHT
Research objects . . .
Concentration Cd, Accumulation rate Accumulation rate
mg/kg dry matter Relating to water relating to soil
KH=Ci/Cwater KH=Ci/Csoil
Bopaa ceBepo-3anagHoii yactTn
Kacnmycxoro mops, mr/n 0,000440,00002
Water in the northwestern part
of the Caspian Sea, mg/I
I
pYHT, ycpeaHeHHble AaHHble 0,8940,12
Soil, averaged data
Fammapycbol Gammarus sp. 1,8040,36 4500 202
Gammarus sp.
Mopckue TapakaHbl Saduria entomon
. 1,86+0,31 4650 2,03
Sea cockroaches Saduria entomon
er,se'n(u Palaemon adspersus 0,64+0,03 1600 0,7
Baltic prawn Palaemon adspersus
Kpabbl Rhithropanopeus harrisii
+
Harris mud crab Rhithropanopeus harrisii 1,62£0,1 4050 18
BansaHycbl Balanus improvises 2 4140,04 6025 27

Bay barnacle Balanus improvises

Ha ocHOBaHMM MNONy4YeHHbIX 3HA4YeHUM KO3bOMLMEHTOB
HaKoM/JIeHNA KagMu1a nccnefoBaHHbIMM 6€Crno3BOHOYHBIMM
OpraHM3mamu YCTaHOBNEHO, 4YTO BOAA ABAAETCA Y HUX
OCHOBHbIM MCTOYHMKOM 3TOTO XMMMUYECKOTO 3/1EMEHTa, a Y
KpeBeToK Palaemon adspersus — eAUHCTBEHHbIM (Tabn. 4).
Y Bcex OCTa/ibHbIX OPraHM3mMoB Ko3dpdULMEHT HaKoNeHUA
KagMuUsA OTHOCUTENbHO TFpPyHTa cocTasnan 6onbwe 1.
Hanbonblume 3HaYeHUA aKKYMYNALUU KagMUA OTMEYEHbI Y
Kpabos Rhithropanopeus harrisii.

PakoobpasHble TakKe, Kak U MOJIJIIOCKM CMOCOGHBI
aKKYMyAMpoBaTb KafMWii B CBOEM OPraHM3mMe M NosToMy
BCE MWCC/eAOBaHHble BWAbl 3TOTO Kjlacca ABNAKOTCA
OpraHM3MamU-KOHLLEHTPATOPamu, Npu 3TOM 3TO CBOWCTBO
Nlyywe BbIPAXKEHO Y HU3LWKUX pakoobpasHbix (Gammarus
sp., Balanus improvises, Saduria entomon).

Kagmunit B 6onbLiei mepe cnocobeH
aKKYMYNMPOBaTbCA B OPraHax M TKaHAX pblb, KoTopble B
bonblelt mepe conpuKacatoTca € rpyHTtom  [22]. B
nyronoske (Benthophilus macrocephalus) BbisBNEeHO
MaKCMManbHOE KOAMYECTBO XMMMUYECKOro 31eMeHTa Mo
CPaBHEHUIO C APYIMMW UCCNeL0BaHHbIMU BUAAMU AOHHbIX
pbl6 U coctaenano 0,65 mr/Kr cyxoro Beuiectsa. YposeHb
uccneayemoro  nokasaTtensd,  3adUMKCMPOBAHHOrO B
Neogobius caspius, Neogobius fluviatilis v Rutilus rutilus
caspicus  HeCcKoNbKO  HWXe, 4Yem B  Benthophilus
macrocephalus, npuyem pasnaMuMa B  OOHAPYXKEHHbIX
3HaYeHUAX KOHUeHTpauun Cd mexay aTMmu BUAamu pbib
BMO/IHEe conocTaBumbl [21].

Kagmunit NnpeuMyLLecTBEHHO yTunm3unpyetca
NoYKamu, neyeHolo U Kabpamu [5; 23]. B cBA3K C 3TUM Y
NnosI0BO3penbIX (6-10  nerT) pycckoro  Acipenser

gueldenstaedtii u nepcupackoro Acipenser persicus oceTpos
NUCCNeA0Banu Kabpbl, MbILIEYHYIO TKaHb, NEYEHb U NMOYKM.

Mo mHeHuto T.U. MouceeHKo ¢ coaBTopamu [5] B
eCTeCTBEHHbIX YC/0BUAX Pbibbl NoaBepraroTca AencTBUIO
Cd, Korga npoucxoauT ero BbillesayvMBaHue B Boay (B
nepuog, CHeroTasaHua UAW L0XAEBOro nasogka). *abpbl
ABNAOTCA Haubonee yA3BMMbIMM  Cpegu  OCTasibHbIX
OpraHoB rMAPOBMOHTOB MPU KOHTAKTE C 3arpsA3HEHHbIMU
nonnotaHTom Bogamu. T.M MowuceeHko ¢ coaBT. [5]
BblAeNnNa 4eTblpe npouecca NPOHUKHOBEHWUA Kagmusa
yepes Kabpbl:

l.ocefaHne Ha Kabpax B3BeLWEHHbIX YacTul,
rMapPaTUPOBaHHbIX MOHOB U TMAPATKOMMIEKCOB;

2.pecopbuma Ha kabpax u npeobpasosBaHue B
cBO6OAHbIE NOHDI;

3.TpaHCMoPT BHYTPb 3NUTENUS;

4.BKNtoYeHMe B MeTaboIM3M KNeTOK U OpraHusma.

Mpy GOHOBBLIX KOHLEHTPALMAX B OKpyKatloLwen
cpese Kagmuii HakanavMBaeTcs B MepByto oyepesb B MOYKax
M neyeHU. TaK KaK OH WMMeeT CPOACTBO K LWUCTEUHY,
NO3TOMY CBA3bIBAETCA C METaNJIOTUOHEHUHaMK. Tpu 3ToOM
METaNNOTUOHEMNH KOHUEHTpUpPYeT NnoBbIWEHHOE
KOJINYecTBo 3Toro metanna [24].

Y Acipenser gueldenstaedtii w Acipenser persicus
KagMUil MMeeT Haumbo/blUyD KOHUEHTPALMIO B MOYKax
(1,195 1 1,27 mr/Kr cyxoro Bew,ecTsa), rae oH NpUHMMaeT
y4yactTme B OCMOpErynsTopHbix npoueccax [23], a B
HaMMeHblUuel — B MbllWLaX. BTOpbIM NO HAaKOM/IEHWUIO 3TOro
MeTaNNa OpPraHoOM ABAAETCA MeYeHb, e KOHUEeHTpauuma
anemeHTa Yy Acipenser gueldenstaedtii cocTtaBnsina
0,63 mr/Kr cyxoit maccbl, a y Acipenser persicus — 0,72 mr/Kr
cyxoi maccbl. PaHee T.U. MouceeHKo ¢ coaBtopamu [5] B
CBOMX WCCNeO0BAHMAX Ha APYrux BuAax pblb Takxke
oTMeyana Haumbonbluee 3HaYeHMe Kagmua B MOYKaX,
neyeHW, a HaMmeHbllee — B MblWLAX, NPU ITOM
cogepKaHne KagMua B MOYKAxX B cpegHem B 2 pasa
6oblle, YeM B NMeYeHN.

OpraHbl M TKaHWM nepcuackoro ocetpa no
COOEPKAHUIO KaAMMA pPacnonaratloTca B CNeayowni
y6blBalOLWMIA PAL: NOYKM > NEYEHb > Kabpbl > MbILWLbI.

M3BECTHO, YTO KaaMWI, HaKanauMBasCb B NepBylO
oyepeab B MOYKAX M MeYEHM, BbINOAHAET 6apbepHyto
dYyHKLMIO, NpeaoTBpalLan NPOHUMKHOBEHME YPEe3MEepPHOro
KOZIMYECTBA MeTanna B Apyrve opraHbl U TKaHu [4]. KneTku
neYyeHn cnocobHbl aKKyMy/nMpoBaTb Kagmui B 60/1bwnx
Konuyectsax [25; 26], nosTomy y MccneaoBaHHbIX BUAOB
pbl6 MeyeHb pacnonaraeTcA Ha BTOPOM MecTe Mo
COAEPKAHUIO ITOTO XMMMYECKOro anemeHTa. Kaamuin no
XMMUYECKMM CBOMCTBaM NMofobeH uMHKRY [5; 26], nostomy
OH MOXeT 3amewatb ero B ¢epmeHTax, Hapylwas
HOpMasibHOe MNpoTeKaHue npoueccoB meTabosmama.
M3BbITOYHbIE KOAMYECTBA 3TOr0  MMKpO3/emMeHTa B
OpraHu3me yrHeTaeT aHTUTOKCUYECKYIO QYHKLMIO NEeYEHMU.

CpaBHMBas Noay4YeHHble AaHHble N0 HAKOMAEHUIO
Cd B mblweYyHoOn TKaHW y Acipenser persicus w Acipenser
gueldenstaedtii (0,22 n 0,23 mr/Kkr cyxoro Bewectsa) c
HOPMUWPOBaHHOW BennumHoin (0,2 Mr/Kr), BbIfABAEHO
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He3HayuTesIbHOe MpeBblEeHNe 3HAYEHUA YTBEPKAEHHOMO
HopmaTuBea [1].

Ha ocHOBaHWW pe3ynbTaToB, NOJIYYEHHbIX B X0A4e
61oreoxnmmyeckoro nccnefoBaHuA H6EHTOCHbIX

rmapobMoHTOB, paccymTaHbl KO3GOUUMEHTbI HaKoMAeHMs
(KH) Kagmua oTHOCUTENbHO BOAbI CEBEPO-3anagHOM 4acTu
Kacnuiickoro mopsa, TPYHTOB M KOPMOBbIX OPraHM3mos
(tabn. 4).

Tabnuua 4. KoadpdpuumneHTbl HaKoNNEHUs Kaamua pbibamu-6eHToparamm Kacnuiickoro mops
Table 4. Coefficients of cadmium accumulation by benthophagous fish of the Caspian Sea

KoHueHTpauusa Cd,
Mmr/Kr cyxoro
BelecTBa
Concentration Cd,
mg/kg dry matter

06beKTbl UccnenoBaHnii
Research objects

Koajpduumenr
KosbduumenT Koadpopuument HaKonneHus
HaKonaeHus OTHOCUTENIbHO pbl6
HaKonaeHus

OTHOCUTE/NIbHO 6eHTOdaros

OTHOCUTE/IbHO -
B! rpyHTa KH=Ci/Cpb16
KH=Ci/Ceopa KH=Ci/CrpyHT 6eHTOdaros

Accumulation Accumulation
rate relatively rate concerning
soil benthophagous fish
KH=Ci/Csoil KH=Ci/CFish of
benthophages

Accumulation rate
regarding water
KH=Ci/Cwater

Bopga ceBepo-3anagHoi yactu
Kacnuiickoro mops, mr/n
Water in the northwestern
part of the Caspian Sea, mg/I

0,00039+0,00002

TPYHT, ycpeaHEeHHbIe AaHHbIe,
Mr/Kr cyxoro BelyecTsa

Soil averaged data,

mg/kg dry matter

0,89+0,12

BbIYOK XBa/IbIHCKMIA
(Neogobius caspius)
Caspian goby

(Neogobius caspius)

0,65%0,06

1625 0,7

BbIY4OK NECOYHUK
(Neogobius fluviatilis)
Monkey goby (Neogobius
fluviatilis)

0,45%0,07

1125 0,5

MNyronoekKa (Benthophilus
microcephalus)

Caspian tadpole goby
(Benthophilus microcephalus)

0,41+0,05

1025 0,5

Bo6na (Rutilus rutilus
caspicus)

Caspian roach

(Rutilus rutilus caspicus)

0,51+0,01

1275 0,6

Pbi6bl-6eHTOdaru
(ycpeaHeHHOe 3HaueHue)
Benthophagous fish (average)

0,51+0,16

Pycckuit ocetp
(Acipenser gueldenstaedtii)
Russian sturgeon
(Acipenser gueldenstaedtii)
noukwm / kidneys
neyes / liver
*abpbi / gills
mblwubl / muscle

1,27+0,04
0,63+0,18
0,31+0,07
0,23+0,06

3175 1,4 2,5
1575 0,7 1,2
775 0,3 0,6
575 0,3 0,5

NepcupcKkunii ocetp
(Acipenser persicus)
Persian sturgeon

(Acipenser persicus)

noukwm / kidneys

neyes / liver

*abpbi / gills

mblwubl / muscle

1,2+0,01
0,63+0,13
0,31+0,02
0,22+0,05

3000 1,3 2,4
1575 0,7 1,2
775 0,3 0,6
550 0,3 0,5

Ha oOcHOBaHWWM paccYMTaHHbIX MNOKasaTenei (Tabn. 4)
MOXHO CYyZAWUTb O TOM, YTO OCHOBHbIM UCTOYHUKOM KagMus
ona  pblb-6eHTOdparoB ABnsetca Boaa. KoadouumeHT
HaKoM/JeHWA  KaAMuA  OTHOCMTENbHO  YCpPeAHEHHbIX
3HaYeHWUW KOHLLEHTPALMM Pas/iMYHbIX AOHHbIX OT/IOXEHWUN
Kacnuiickoro mops 3HauMTeIbHO MeHbLUEe eAMHULLbI.

MokasaHo, 4yTO B opraHusme Acipenser
gueldenstaedtii w Acipenser persicus OpraHOM-MULLEHbIO
ONA  KagMua  ABNAKOTCA, Mpexge  BCero, MNOYKM.
KoadbdunumeHT HakonneHua Kagmua MOYKAMWM PYCCKOro
oceTpa cocrasnfet 3175, a y nepcuackoro ocetpa — 3000.
MNeyeHb wuccnepoBaHHbIX BUMAOB poaa Acipenser Take
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06/1a43aeT Xopowen aKKyMyAAUMOHHOM CMocoBHOCTbIO B
OTHOLUEHMM KAgMMUA, HO MO CPaBHEHWO C nodykamu KH
KagMu1s NeyeHblo B 2 pa3a MeHbLUe KaK Y PycCKoro, Tak Uy
NepcuUaCcKoro OCeTpos.

KoapduumeHT HakonneHua KagmMua MeyveHbto
OTHOCUTE/NIbHO PYHTa U KOPMOBbIX OOBEKTOB MOKa3bIBaET,
4YTO KagMulii CcnocobeH aKKymy/aMpoBaTbCcA MO Lenu

NUTaHnA y 060MX BUA,0B OCETPOB.

Cpegyu nccnepoBaHHbIX pblb-naaHKTOodaros pbiba-
urna Syngnathus abaster caspius obnagana HanbonblMM
KO/IMYECTBOM Kagmus B opraHusme (1,25+0,17 mr/Kr cyxoi
Macchl). KoHLEHTpauua XMMUYECKOro 31eMeHTa B aTepuHe
Atherina  mochon caspia W KunbKe O0ObIKHOBEHHOM

MaKCUMaNbHbIM  COAEPNKaHWEM  Kagmua  OTMYaNUCh
»abpbl (0,4 1 0,53 mr/Kr cyxoit macchbl).

[anee no ero HaKoOMAEHUIO OpraHom ABAAeTCA
neyeHb. B Hell cofeprKaHWe MeTania HECKONbKO HUKE,
yem B Kabpax u coctasnaet y Alosa kessleri kessleri —
0,27 mr/kr, a y Alosa brashnicowi brashnicowi — 0,43 mr/Kkr
CyXOro BeL,ecTsa, U1 B MMHUMANbHOM KONWYECTBE KaaMWUi
AKKYMY/ZIMPOBA/ICA MbILLIEYHOW TKaHbIO.

Mo cnocobHOCTU K aKKYMYNALMU KagMUs OpraHbl U
TKaHU MCCNefOoBaHHbIX BMAOB CefbAei pacnonaratorcs B
cnepylolwem ybbiBatowem nopagke: Kabpbl > neyeHb >
roHazbl > MbILLLLbI.

PaccuntaHbl KO3hOULMEHTbI HaKONIAEHUA Kaamus

Clupeonella cultriventris caspia noytv B 2 pasa Huxe pblbamu-naaHkTodaramm OTHOCUTENIbHO BOAblI CeBepo-
(0,73+0,08 1 0,63+0,05 mr/Kr cyxoi macchbt). 3anagHoit yactv  Kacnuitickoro Mmops U KOPMOBBbIX
B cenbgax uyepHocnuHKke Alosa kessleri kessleri v opraHusmos (Tabn. 5).
DONTMHCKOW  cenbgu  Alosa  brashnicowi  brashnicowi
Tabnuya 5. KoapdpuumeHTbl HakoNNeHUA Kaamua pbibamu-nnaHkToparamm Kacnuiickoro mops
Table 5. Coefficients of cadmium accumulation by planktophagous fish of the Caspian Sea
KoHueHTpauusa Cd, KoadppuuymeHt KoappuuymeHt
mr/Kr cyxoro HaKonneHusA HaKonneHusA
T — BelllecTsa OTHOCMTe.IleO BOAbI Oﬁ.'beKTbl nuTaHua
Concentration Cd, KH=Ci/CBopa KH=Ci/06beKTbl nuTaHua

Research objects

mg/kg dry matter

Accumulation rate
catering facilities
KH=Ci/food objects

Accumulation rate
regarding water
KH=Ci/Cwater

Bopaa ceBepo-3anagHoii yactTn
Kacnuiickoro mops, mr/n
Water in the northwestern part
of the Caspian Sea, mg/|

0,00039+0,00002

Pbiba-urna Syngnathus abaster caspius

Black-striped pipe fish Syngnathus 1,25+0,17 3125
abaster caspius
ATepuHa Atherlm_v mochon caspla_ 0,7340,08 1825
Sand smelt Atherina mochon caspia
Clupeonellq cultriventris caspia 0,630,05 1575
Common kilka
O6beKTbl NUTAHUA cenbaen
(ycpepHeHHOe 3HaueHue) 0,57+0,12
Herring food items (average)
Cenbpb-yepHocnuHKa Alosa kessleri kessleri
Blackbacked shad Alosa kessleri kessleri
*abpbi / gills 0,403+0,09 1008 0,7
mbiwubl / muscle 0,164+0,05 410 0,3
neueHs / liver 0,27+0,07 675 0,5
roHaabl / gonads 0,189+0,07 473 0,3
DonruHckas cenbap Alosa brashnicowi
brashnicowi
Shadfish Alosa brashnicowi brashnicowi
*abpbl / gills 0,529+0,11 1323 0,9
mblwubl / muscle 0,23610,82 590 0,4
neueHb / liver 0,43210,12 1080 0,8
roHagb! / gonads 0,309+0,1 773 0,5
Ha OCHOBaHWUU paccYMTaHHbIX KoadduumeHToB HaKOMJEeHWA  3/1eMeHTa  OTHOCWUTE/IbHO  KOPMOBbIX
HaKOM/IEeHUA BWUAHO, YTO BCE MCCNeAOBaHHble BUAbI Pblb 06bEKTOB.
CNOCO6HbI aKKyMy/MPOBaTb B CBOEM OpraHuM3me Kaamwuii
(KH>1) oTHOCUTENbHO BOAbI, a B Hanbobluei cTeneHn 3To 3AK/NHOMEHUE

XapaKTepHo A pbibbl-urabl (KH = 3125).

Y wuccnenoBaHHbIX BUAOB cenbAelrt Hanbosblnig
K0apPULUMEHT HaKonneHusa BbiABNEeH B Kabpax. Tak vy
cenbaun-4epHOCNUHKM OH cocTasasaeT 1008, a y AOATMHCKOM
cenban —1323.

Kagmnii  cnocobeH nepexoauTb MO  3BEHbAM
Tpodpuyeckon uenu 3skocuctembl Kacnuiickoro mopa. 06
3TOM CBMAETENbCTBYIOT PACcCYMTaHHble  Ko3hdUUMEHTbI

Takum obpasom, copepikaHve kagmua B Boge CeBepo-
3anagHoW u4actm  Kacnuickoro mopa No  CpaBHEHWIO
¢ 2012-2014 ropgamun ysenunuunocb B 1,7 pasa. [JOHHble
oTn10KeHna CpegHeit yacTn Kacnumitickoro Mops oTiM4anuch
6onbluMM HaKonneHnem Kagmua, yem CeBepHOM 4YacTu
Kacnwuiickoro mops.
becno3soHo4YHbIE
AKKYMYIMPYIOT  KagMmuit

Kacnuitckoro
M3 BOAbl M U3

mops
rpyHTa, 3a
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UCKNIOYEHMEM KPEBETOK, A1 KOTOpbIX BOoAa fABAAETCA
€[ MHCTBEHHbIM UCTOYHMKOM meTanna. Cpegu
MNCCNef0BaHHbIX TaKCOHOMMUYECKUX TPynn  OpraHM3MoB
AKKYMyNATOpPaMM  KaAMMUA ABAAIOTCA MOJUIIOCKM  pofaa
Didacna. B opraHusame pyccKoro v nepcuackoro oceTpos
KagamMuii B 6osiblueit Mepe aKKyMmy/iuMpyeTca B MOYKax.
PaccumTaHHble  KO3OOUUMEHTbI  HaKOMIEHWUA  Kaamwua
opraHamy U TKaHAMMU PYCCKOrO M MepcuACKOro OCeTpos,
cenbpun-yepHocnuHkM Alosa kessleri kessleri v ponruHckom
cenbgn Alosa brashnicowi brashnicowi oTHocuTenbHO
06BEKTOB MX MUTAHWA CBUMAETENLCTBYIOT O TOM, YTO KaaAMUi
cnocobeH Hakan/MBaTbCA B LEnAX NUTaHUA.
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Lenb. U3yuntb akonorno 6Gonblworo 6aknaHa (Phalacrocorax carbo L.,
1758) BO BpemMA BTOPUYHOM 3KCNaHcMM balkanbCKoro permoHa.

Martepuan n metoabl. Matepuanom gna U3yvyeHua NUTaHUA NOCAYXKMAN 28
KEeNnyaKkoB A06bITbIX MTWL, BU3yasbHble HabAlOAEeHWA 33 KOpMALLMMUCA
6aknaHamMM € WUCNO/Nb30BAHMEM OMNTUYECKOro 06OpPYAOBaHWA, a TaKXKe
06pasupbl (OTPLIXKKK) NUTaHWUA, MNONYYEHHble 6ECKPOBHbIM METOAOM Y
nTeHuoB. Mapasutonormyeckomy obcnenoBaHuio 6bin nogseprHyT 21 3Ka.
nTuL,.

Pesynbtatbl. C Hayana XX| BeKa YMCNEeHHOCTb BMOA pPacTeT WU, HauMHaA C
2020/21 ropma, BepoOATHO, CTabuAU3NPYEeTCA, OCTaBasfACb Ha BbICOKOM
ypoBHe. OCHOBHbIM 06BEKTOM MUTaHWA GakNaHOB ABNAETCA copoBas pbiba
— poTaH-ronoBewka (Percottus glehni Dyb.), peuHoli okyHb (Perca fluviatilis
L.), nnotBa cubupckas (Rutilus rutilus L.). Ocob0 UEHHbIA N OXPaHAEMbIi
6alkanbckuii  omynb (Coregonus autumnalis migratorius  Georgi)
BCTpeyaeTcs, HO To/ibko 10% oT obuiero pauuoHa. lMapasutonoruyeckue
UccNefoBaHNA BbIABUAWN 8 BUAOB reIbMMHTOB M3 TPEX KAaccoB C Pa3/IMyHOM
CTeneHblo WMHBasuu. TonbKo OAuH M3 Hux — Contracaecum osculatum
baicalensis (Mosgovoy et Ryjikov, 1950) — sABnseTcA 3HAEMUYHbIM U
NOTEHLMANbHO ONACHbIM A/ 34,0POBbA YENOBEKA, 3aPAXKEHHOCTb KOTOPbIM
moxet gocturatb 80%.

3aKknoueHue. Bua asnsetcA 06/aMraTHbIM, HO He Cheunanu3MpoBaHHbIM
UXTMOdaArom, OPUEHTUPOBAHHLIM HA MaccoBble BuAbl pblb. Bonblwne

H6aknaHbl KaKk Xo03AeBa KANeleil, reNbMMHTOB U MNPOYUX IKTO- MU
SHOOMApasuUTOB  MNOTEHUMANbHO  ABAAIOTCA  MCTOYHMKAMM  Yrposbl
BO3HWKHOBEHMA W PACnNpOCTPpaHeHWs, Npeae BCero, OPHUTO30B U
reNbMMHTO308B B  ballKaibCKOM  pervoHe, BO3MOMHO, W  APYruX
3ab60/1eBaHN, NEPEHOCUMBIX U3 MECT UX 3UMOBOK.
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Abstract

Aim. To research the Great Cormorant (Phalacrocorax carbo L., 1758)
ecology during the secondary expansion of the Baikal region.

Material and Methods. The material for studying cormorant nutrition was
28 stomachs of harvested birds, visual observations of feeding cormorants
using optical equipment, as well as regurgitated burps of nutrition
obtained by a bloodless method when being fed to chicks. 21 examples of
cormorants were the subjects of the parasitological research.

Results. The number of the species has been growing since the beginning
of the XXI century and, starting from 2020/21, is likely to stabilize,
remaining at a high level. This indicates the gradual integration of the
species into the Baikal Lake ecosystem. The main food item of Cormorants
are the non-commercial fish, Sleeper (Percottus glehni Dyb.), Perch (Perca
fluviatilis L.) and Roach (Rutilus rutilus L.). Parasitological studies have
revealed 8 species of helminths from three classes with varying degrees of
invasion. Only one of them, Contracaecum osculatum baicalensis
(Mosgovoy et Ryjikov, 1950), is endemic and potentially dangerous to
human health (its infection rate can reach 80%).

Conclusion. The Great Cormorant is an obligate, but not a specialized
ichthyophage, focused on the prevailing fish species. Great Cormorants as
hosts of ticks, helminths and other ecto- and endoparasites are potentially
sources of threat to the occurrence and spread, primarily, of ornithoses
and helminthiasis in the Baikal region and possibly of other diseases
carried from their wintering places.

Key Words
Baikal region, Great Cormorant, feeding ecology, epizootological value.

© 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

Bonbwoi 6aknaH — Phalacrocorax carbo (Linnaeus,
1758) — Ha balikane n B ero bacceliHe HaxoAWTCA Ha
ceBepHoOM nepudepun cBoero rHe3ZoOBOro apeana u
npeacrtaBneH 34ecb BOCTOYHbIM nogsuaom — Ph. c.
sinensis (Blumenbach, 1798). WUctopusa ero obutaHus B
pernoHe AOCTAaTOYHO ApamMaTWyHa, M 3Tanbl BTOPUYHOM
9KCMaHcMm B Hadvane XX|I BeKa oOnucaHbl Hamu B
crneunanbHon cratbe [1]. MpoBeaeHHbI B Hel o0630p
nybanMKauMii nNokasan, 4to 6aknaH M3HA4YaNbHO 6bin
MHOTOYUC/AEHHbIM abopureHHbIM BMAOM 03. baikan, u
ero ncyesHoBeHue npovsowno HACTO/NbKO
CTPEMUTENBHO, YTO ero 6MoNornA MU 3KONOrUA OCTaNUCh
NpaKTUYeCcKn HEU3YYEeHHbIMW,  OCTaNUCb  TO/NbKO
OTPbIBOYHbIE CBEAEHWA O CPOKax NpuaeTa, XapaKkrepe
rHe3gocTponuTeNbCTBa " npubAn3nUTENbHOM
YMCNEHHOCTU. B cuay BbLICOKOM  UYUCNEHHOCTU U
06blYHOCTM BHaKNaHa HWUKTO Aa)e «He Toponuaca» c
M3y4YeHWem ero 3KOAOTMM U MOACYETOM YUCAEHHOCTM
[2]. Cypa no Bcemy, oH 6bin 0A4HMM M3 GOHOBBLIX BUAOB
Ha nobepexbe W ocTpoBax baikana, o yem
CBUOETEeNbCTBYIOT  MHOIOYUC/IEHHblE  COXpaHuBLUMeECA
reorpadmyeckme HasBaHMA (MbICbl, OCTPOBa: MbIC
BbaknaHuii, bonbwoit (M Manbiit) BaknaHuii Kamewek u
T.4.).

B HacToAwee Bpema Ha 6onbwew Tepputopumn
BaKanbckom Cl/|6v|pv|1 — 3TO NepenéTHbIN rHesaswmics
BMA, BOCCTAaHOBUBLWINIM ByKBanbHO 3a 20 nocnegHux net
cBOl 6blNoOM apean B pocCMCKOM yacTu bHacceiHa 03.
balikan. MoKasaTenbHO: B nepBblX M3paHUAX KpacHbix
KHUr Balikanbckoro pervoHa - MWpkyTckaa obnactb,
Pecnybnuka Bypatns u 3abaiikanbCkuii Kpan — BaknaH
OTHOCUACA K ucyesHyBwum [3; 4] wan pegkum [5]
BMAAM, TO B  NOCAeAyloWMX OH OTHeceH K
BoccTaHoBuBwKUMcA (V Kateropua) [6], nnbo Booblue
WCKIOYEH U3 CMIUCKA KKPACHOKHMMKHbIX» [7-9].

06wan YncneHHocTb 6akNaHOB Ha NO3A4HEeNeTHUn —
paHHe-oceHHUI nepuog 2021 r. B pernoHe oueHMBaeTca
B cpeaHem 39-40 Tbic. ocobel, BKAOYAA rHe3aaLmxcs,
BbIIETEBLUMX CErONETKOB W HErHesaAalWmMXca (Kouyowmx
B /IeTHUX nepuog) ntuy [1]. YuuTbiBas coBpeMeHHyo
BbICOKYIO YMC/NEHHOCTb B pPEruoHe, exerogHblii NOWCK
HOBbIX MeCT Ans rHe3foBaHWA, Heobxogumo 6bli1o
BbIACHUTb NuLLeBble NpedepeHunn BUAa, B T.4., HACKO/IbKO
OH «MoApbIBAaeT» pblbHble 3amnacbl BOAHbIX Guopecypcos,

npexae Bcero, 6aikanbckoro omyna  (Coregonus
autumnalis migratorius Georgi). B pamKax npoekTa Ha
OCHOBE  BbIAABNEHHOM  napasutodayHbl  YCTaHOBUTb

3MM300TO/IOTMHECKME CBA3M B IKOCMCTEME 03€pa, a TaKKe
BO3MOMHOCTb HaHeceHus ylepba 340P0BbI0 HaceneHuto,
06beKTaM XMBOTHOIO MMpa 1 cpeae Ux 0buTaHus.

MATEPUAN U METOAUKA UCCNEOQOBAHUA
MccnefoBaHMAMM NO ONpefeneHnto cocTaBa M xapaKkTepa
NUTaHKUA, a TaKXKe MO OLEHKe 3MM300TONOTMYEeCKon ponu
b6onbworo 6aknaHa 6biAn oxsBaveHbl 03. balikan u Hro-
3anagHoe MNpeabaiikanbe n 3abankanbe:

1. CeBepHas 4YaCTb O03epa — MeCTHOCTb «bpaTckue
ocTpoBa» B ycCTbe p. BepxHAaa AHrapa, p. Kortepa, 03.

! BalikanbcKas Cnbupb = baillkanbCKWii permoH: NoHMMaeTcs
BoA0C6OpHbIM bacceiiH o3epa baikan Kak TpaHCrpaHUYHaa TeppuTopua
mexay Poccuiickoit ®enepaumeit u MoHronven, npy aTom B npegenax
poccuiickoi YacTu — 3To cobCcTBEHHO 03epo balikan u cybbekTbl
Poccuiickoit ®epepaummn — Pecnybaunka Bypatua (73% ot obuwieit
Tepputopuu), 3abanikanbckuit kKpan (21%) n Upkytckaa obnactb (6%).

Tunyku (BTOpas AeKkaga uioNa — BTOPas LeKaga OKTabpa
2020 r., mapT-utonb 2021 r.);

2. CpeaHsas 4yacTb — OCTpoBa YMBbIPKYWCKOro 3anuBa
(mait-ceHTabpb 2020 r., dpeBpanb-uoab 2021 r.), ocTpos
OnbxoH, MpuonbxoHbe M ocTpoBa Manoro Mops (mait-
ceHTAbpb 2020 r., mapT-utonb 2021 r.);

3. HOro-BocTouYHasA YacTb — genbTa p. CeneHrn Ha NpoToke
CeBepHaA B OKpecTHOCTAX cC. PaHxyposBo u CrenHow
agopel, octpoB Kokyi (MtoHb-aBryct 2020 r., mai-uionb
2021r.);

4. CeBepo-BoctouHoe [pubalikanbe — baprysuHckas
KOT/I0BMHA (MtoHb-Utonb 2020 r., mali-uons 2021 1.);

5. Kro-3anagHom  3abaikanbe — 03. CrenHoe
(OpoHrovickan KOTN0BWHA), lycuHoe 03epo
(fycuHoo3epckas KoTnosuHa) (ceHTAbpb 2020 r., mapT-
uionb 2021 r.);

6. HOro-3anagHoe Mpegbaiikanbe — AoAUHaA p. MpKyT (mai
2020 r., mait-utoHb 2021 1.).

MaTepuanom Ana M3y4eHMsa COCTaBa M xapaKktepa
NUTaHMA 6aKNaHOB NOCNYKUAM 28 XKenyaKa [0ObITbIX NTULL,
BM3yasibHble HabNOAEHMA 33 KOPMALLMMUCA BaKkNaHamK ¢
MCMNONb30BaHMEM ONTUKM (Tpyba, OWHOKAM, YACTUYHO
kBagpakontep DJI C2 MAVIC MINI ¢ nporpammHbim
obecneyeHnem DIJI Fly), a Takxke o06pasupl nNUTaHWA,
nosly4yeHHble 6eCKPOBHbLIM MeToA0M. B ocHOBY nocnesHero
cnocoba cbopa Kopma MONOMKEHO CBOWCTBO NTEHLOB
6aknaHa OTpbIrMBaTb MULLY NPW UCMyre, B YaCTHOCTM, Npwu
npubankeHnn Habnogatena. Lanee obpasubl (OTPbIXKKK)
cobupanuce nccnefoBsartenem, 3TUKETMPOBA/UCD,
YMaKoBbIBA/IMCb B Mapal0 M MOMEeLAnncb B EMKOCTb C
4%-biMm pacTBOpoM ¢popmanvHa. Pazbop obpasuyos ganee
OCylLecTBNANCA B N1abOpPaTOpHbIX YCNOBUAX, Pblbbl B
NULW,EBOM KOMKe OMpeaensincb No BOSMOMXKHOCTU A0 BMAA
1 B3BELUMBANUC.

PaboTa no onpeaeneHnto yrpo3bl BOSHUKHOBEHUA U
pacnpocTpaHeHuss 6onesHel, nNepeHOCUMbIX 60oablIMMm
6aknaHom,  OCHOBbIBanacb  Ha cneumanbHbiX U
HENpPOAO/MIKTENbHbIX COBCTBEHHbIX MAPA3UTONOrUYECKUX
nccnenoBaHuax. ObcneaosaHuio 6bin noaseprHyT 21 k3.
bonbworo 6aknaHa, npu 3ToM OOHapyXeHO 8 BWUAOB
re/IbMMHTOB C Pa3HOW CTEMeHbI0 MHBa3WK, ONpeaeeHHbIX
C TMOMOLWbI  ITANIOHHOW  KOANEKUMM  MapasvToB
BallkanbCKOro pervoHa B NabopaToOpUM 3KONOTMYECKOM
napasutonorun UHCTUTyTa obLen n sKkcnepumeHTanbHOM
6uonorumn CO PAH.

MONYYEHHbIE PE3YJIbTATbI U UX OBCYXKXOEHUE

Kak u3BecTHo, 6osblwoi 6aknaH aBnserca uxtuodparom,
3aHMMAIOLWNINCA aKTUBHbIM MOWUCKOM CBOel A06blun B
TeyeHne Bcero nepuoga npebbiBaHUA B perMoHe. B
OCHOBHbIX MeCTax Halwux paboT pauMoH NTWL, OKasanca
NpPUMepHO oanHaKoBbim (Taba. 1).

MaKCHMMasbHbI BEC COAEPKMMOrO Kenyaka (B T.u.
nonynepesapeHHas KaweobpasHaa macca) (n=28) 235 r.
MaKcumanbHOe YMCI0 MafbKOB B Keayakax ntuy (n=28)
12 wr. pasmepom (Lim) 40-123 mm. Kak BUAHO M3 Tabamubl,
OCHOBHasA Ux A0bbl4a — POTAH-TONOBELLIKA, OKYHb, N0TBA U
Ap., T.e. copoBas pbiba. OMy/b, NOCKONbKY CTaHOBUTCA B
NeTHU nepuoa, Ha o03. balilkan meHee [OCTYMHbIM,
coctasnset He 6onee 10% [06biuM. ManbKku 3TOoro BMAA B
KenygKax ntuu, 6bin1 obHapyKeHbl TONbKO B ABYX TOYKAX —
manek (L=135 mm) B ogHoM B3pocnoi ocobu B akBaTopun
03. baikan B6/aM3n yctba p. BepxHasa Adrapa [10] v B
OTPbIXKKaxX 5 M3 28 [AOCTYNHbIX NTEHLOB B rHE340BOM
KOMIOHMM no npoToke CeBepHoW fJenbTbl p. CeneHru
maccoi 4,6-88,8 .
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Tabnuua 1. NutaHme 6onblioro 6aknaHa Ha balikane u B 3abalikanbe No pesyabTatam obcnenoBaHNA KenyaKoB
[06bITbIX NTUL, U NTEHL0BbIX OTPbLIXKEK B rHe340B0M nepuog 2020-2021 rr.
Table 1. Food of Great Cormorants on Baikal Lake and Transbaikalia from the results of study of harvested birds

stomachs and nestlings burps in the breeding period 2020-2021

Mecra c6opa nuwieBbIX NPo6
Food sample collection places

Buapbi
Species

CeBepHblit
baiikan
Northern
Baikal

OctpoBa
YuBbIpKyMCKOro
3anumBa
Chivyrkuy Bay
Islands

Aenbta
p. Cenenrn o3epo
Selenga River Gusinoe
Delta Lake

l'ycuHoe

Kapacb — Carassius carasius L.

Crucian Carp — Carassius carasius L.

A3b — Leuciscus idus L.

Ide — Leuciscus idus L.

Cnbupckuit eneu — Leuciscus leuciscus baicalensis
Dybowski

Siberian Dace — Leuciscus leuciscus baicalensis
Dybowski

Mnotea — Rutilus rutilus L.

Roach — Rutilus rutilus L.

O6biKHOBeHHasA wWyKa — Esox lucius L.

Pike — Esox lucius L.

Baitkanbckuii omynb — Coregonus autumnalis
migratorius Georgi

Baikal Omul — Coregonus autumnalis migratorius
Georgi

Hanum - Lota lota L.

Burbot — Lota lota L.

PoraTtKosble — Cottidae Bonaparte*

Sculpins — Cottidae Bonaparte

PeuHoi1 oKyHb — Perca fluviatilis L.

Perch — Perca fluviatilis L.

PotaH — Percottus glehni Dybowski

Amur Sleeper — Percottus glehni Dybowski

+ +

MpumeyaHue: *Budosas npuHadaexcHocmeo He onpedesneHa
Note: *The species is not defined

Ha 3anagHom 6epery 03. balikan B 6yxte [lNecyaHoi (o.
BaknaHuit KameHb) B 2016 r. Ha 0. BaknaHWii KameHb B
nuTaHMM 6aknaHa oTmeyeHO 7 BUAOB HalKanbCKUX
KOTTOMAHbIX pbl6 WM  NNOTBa, cCpean  KOTOPbIX Mo
BCTPEYaemMocTM U obbemy npeobnagana KameHHas
wmnpokonobka (Paracottus knerii Dybowski). B 2017 r.
3aperucTpupoBaHo 4 BMAa KOTTOMAHbLIX pblb, eneu, 6enblit
6aikanbckmnit xapuyc (Thimallus brevipinnes Svetovidov) u
poOTaH-rosoBelKa, HO  npeobnagana  KENTOKPbIAKA
(Cottocomephorus grewingkii Dybowski). Ha ocTtpoBax
Manoro MopA uvalwe BCero BCTpeYvanacb MKeNTOKPbIIKA.
PauuoH Bk/oYan 4 Buaa LWMPOKONOOOK (KameHHaa — P.
knerii Dybowski, anvHHoKpbinas — C. inermis Jakowlew,
b6onbweronosaa — Procottus major Taliev, necyaHas
Leocottus kesslerii Dybowski), peyHOn OKyHb, Xapuyc
(Thimallus sp.), eneu. OgHako, B 2016 r. He OTMe4yeHO
Xapuyca, enblia 1 Nec4aHom WUPOKONO6KM. Mpu 3TOM Kak B
2016, Tak 1 B 2017 r. B nULLEBOM paLmoHe H6aknaHa He 6bin
obHapyXeH OMynb, MOCKONbKY ero, MNo-BUAMMOMY,
nob6amsoctm He 6bino. BaknaHbl  o6bIBaAM  cambli
OOCTYMHbIA M MAcCoOBbIA KOPM, B T.4. C 6ONbLLIOKN TNYyOUHBI
[11].

Takum obpasom, bonbwoi 6aknaH, 6e3ycnosHo,
yBE/IMUMBAET HarpysKy Ha BCe BWAbl COPOBOW pbibbI,
noepan MasbKoB, MOIOAb U B3pOC/Ible 0CObM pasmepom
00 30 cm. YunTbiBas UMCNEHHOCTb NTUL, Ha balikane u B
3abaiikanbe, 06BEM U Bec noTpebnsemolt  pbibbI

(erkepHeBHaA Hopma noTpebneHus ogHoro 6aknaHa
350-750 r pbibbl, B cpegHem 500 r, nteHuos — 350-450 r
pbIbbl B CYTKM, K TOMY e nociaegHue CUAAT B rHe3e OKoo
OBYX MecAueB), 4ucio noefaembix pblb OKasblBaeTca
[0BONbHO 60nbluMM. HecnoxHble pacyeTbl MOKa3biBaloT,
4yTo 33 BecCb nepuog npebbiBaHMA NTUL, Ha MecTax
pPa3MHOXeHMA OHM MmoryT cbegatb Ao 90-100 TOHH
COpPOBbIX (4YacTUKOBbIX) BMAOB pblb, YTO He npesblwaeT
BblIOB pblbbl NeranbHbiMK  pblibakamu. Mpeanonoxum,
BblBeA,eHHble Hamu nokasartenu: 30 TbiC. B3pOC/abIX NTUL, 32
5-6 mecaues npebbiBaHUA B PErMoOHe CbefaloT He MeHee
75 T pbibbl, @ 417 BbIKAPMAMBAHMA NTEHLOB TpebyeTca ele
He meHee 15-20 T (cm. Bblwe npu notpebneHum — 400 r
NUWY 3a rHe3aoBow nepuoa) — B cymme nonydaetca 90-120
T.

KoHeuyHo, omynb B paumoHe bakiaHa BCTpevaeTcs,
HO HemHoro (Bcero 10% oT obuiero pauuoHa, npuyem
pasmepom oT 40 ao 120 mm; max 1M eguHoXA4bl 135 mm),
T.K. BaKkNaHbl «NepeKNtoYaTCA» HA HEero To/IbKO BO BPems
HepecTa (ceHTAbpb), Korga pblbbl 3axo4aT B CBOM
HepecToBble peKu. Beuay no3aHWX CPOKOB MaccoBOro
HepecTa (ceHTAbpb — NPeMMyLLECTBEHHO OKTABPL) omyns
6aknaH 3HauuTenbHoro yuiepba ero 3amacam  «He
ycneBaeT» MPUYMHUTL, XOTA U HabawogaloTca  cayyau
CTallHOM OXOTbl NTUL, HA BEPXOBOr0 OMY/A B aBrycTe, YTo 1
BbI3bIBAET KHE34,0POBbIN» AXKUOTAXK Y MECTHOTO HaceneHus
Nno NoBoAy CHWXKEHMUA PblbHbIX 3anacos. Ha atom ¢oHe c
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3.H. Enaes u dp.

KOr Poccuun: akonorus, passutne 2021 T.16 N4

YY4ETOM BE/IMYMHbI NMOTEHLMANbHOW HArpyskM Ha OBbEKTHI
nuTaHusa 6osbworo 6aknaHa, pasmepoB BblOBa Pbibbl
MECTHbIM HacefeHMem (NpuMYyemM OHa B  HECKOJIbKO
NopAAKOB MPeBbILAeT 0GULMANbHBIN BbIIOB, BKIOYas Npu
3TOM OpaKOHbepPCKMIA), a TaKkKe AWHAMMKM PbIBHbIX
3anacoB, NpeacCTaBnAeTca  HeobXxoAMMbIM  CHU3UTL
Harpysky Ha BogHble 6uopecypcbl camoro o3. balikan, a
TaKXe Ha KpynHble BHYTpeHHME BOAOEMbI U BOLOTOKM ero
bacceitHa, paclwMpuUTb MacwTabbl yBeANYEHUS MOro/ioBbs
NPOMBIC/IOBbIX BUAOB Pblb 33 CYET NOKA ele umerowencs
(cKyaHOM, HO COXpaHMBLLEMCA elle C COBETCKUX BpPemeH)
6asbl 7 co3paHuA HOBOW pbibopasBoaHoO
MHPPACTPYKTYpPbI.

ABNAACL X03A€BaMM KNeLel, reIbMUHTOB U NPOYUX
3KTO- M 3HAOMApasuToB, bGonblwmMe 6aknaHbl ABAAIOTCA
WUCTOYHMKAMM Yrpo3bl BO3SHUKHOBEHUA U PacnpoCTpaHeHuUs
OPHWUTO30B M TENbMWHTO30B Ha TEepPpUTOPUM CBOErO
obuTaHuA. CneumanbHbIMK napasuToNOrMYecKMMm
nccnenoBaHUAMM, HaumHas ¢ 1980-x rogos Ao H.8. [12-17],
BblAB/EHA 3apaXkeHHocTb  baknaHa cnepyowmmm
renbMMHTaMM:

Tpemamoda: 1. Echinoparyphium recurvatum
(Linstow, 1873) — wWMpOKO pacnpocTpaHeHHbl BuA. Ha
balikane, no gaHHbim A.B. HekpacoBa [14], oTmeuyeH B
CeBepobalikanbCkom cope, YMBbIPKYMCKOM 3a/11Be, AenbTe
p. CeneHrn.

OKOHYaTeNbHbIMU  X03feBaMM, Kpome 6aknaHa,
ABNAIOTCA MHOrMe ApyrMe BOAHO-OKONOBOAHbIE NTULLbI
balikana: MOHrosnbckaa u4awnka Larus mongolicus, cu3as
Yalika L. canus, o3epHas 4yaika L. ridibundus, 6enokpbinas
Kpayka Chlidonias leucopterus, pedyHas Kpauyka Sterna
hirundo, kpacHoronoBas 4epHeTb Aythya ferina, xoxnatas
yepHeTb Ayth. fuligula, unpok-cBUCTYHOK Anas crecca,
wunoxsoctb A. penelope, roronb Bucephala clangula. Y
BCEX 3TUX MNTWL, NapasuT obHapyKeH B KULLEYHUKe. B ponun
NPOMEXKYTOUYHbIX  X03AeB BbICTYNalOT  racTponogbl
Gastropoda: Anisus stroemi, Anisus acronicus, Sphaerium
corneum, Lymnaea. [OONOAHWUTENbHBLIMW  XO3f€BaMM
ABNAOTCA PbIObI.

Lecmoda: 1. Ligula intestinalis (Linnaeus, 1758).
Kocmononut. BoisiBneHa Bo Bcex paioHax baikana.

OKOHYaTeNbHbIMKU  XO3f€eBaMW  ABNAIOTCA NTULLbI,
nutalowmecs poibamu. Ha balikane, Hapagy ¢ 6aknaHom,
0ob6HapyKeHbl B KWUWEYHMKAX [ANMHHOHOCOrO Kpoxans
Mergus serrator, 6onblworo kpoxans M. merganser, YaeK —
cu3ont L. canus, o3epHoit L. ridibundus, moHronbckon L.
mongolicus, Yyomrn Podiceps cristatus. JONOAHUTENbHBIMMW
xo3AeBamm aBnsatoTcA: nnotea Rutilus rutilus lacustris, enew,
cnbupckui Leuciscus leuciscus baikalensis, 06bIKHOBEHHbIM
ronbAH Phoxinus phoxinus, a3b Leuciscus idus, KameHHas
Cottus knerii v necyaHaa wupokonobkn C. kesslerii.
MnepouepKkomabl  JIOKaNM3yOTCA B NOAOCTM  Tena.
MpomeKyTouHble X035ieBa Ha balikane He yCTaHOB/EHbI.

2.Ligula colymbi Zeder, 1803. Kocmononut. Ha
Balikane BcTpeyaeTca BO MHOMMX palioHax.

OKOHYaTeNbHbIMKM X03f€BaMWU ABAAKOTCA, MOMWUMO
6aknaHa, 6onbwan noraHka P. cristatus, Kpoxanb M.
serrator, cu3as 4Yanka L. canus, KpacHo306aa rarapa Gavia
stellata. Y 3TMX BMAOB NOKanM3aumMa rebMWHTA
NPOUCXOANUT B TOHKOM KULIEYHWUKE. [ONONHUTENbHbIN
X035IMH — cMbupcKan wunosKa — Cobitis melanoleuca. Y Hee
nnepouepkonapl obHapyXKuBaloTCA B NONOCTM  Tena.
MpomeKyTouHble X035ieBa Ha balikane He yCTaHOB/EHbI.

3.Pseudanomotaenia micracantha (Krabbe, 1869).
FonapKTUYeckuii BuA,. BcTpedaeTcsa B pasnnyHbIX 03epax.

Ob6bl4HO napasuTUpyeT Ha YalKoBbIX NTMLAx. Ha
Ballkane OKOHYATENbHbIMW XO3AeBaMM CAy»KaT cu3an L.
canus W MOHrosibckas L. mongolicus 4alikn, 60nbluoi
6aknaH Ph. carbo. JlokanusyeTtca B KULIEYHMKE.
MpomeKyTouHble x03seBa B bailkane HeM3BeCTHbI.

Hemamoda: 1. Contracaecum  spiculigerum
(Rudolphi, 1809). KocmononuT, BcTpeyaeTca NOBCEMECTHO.
OTmeyeHbl No Bcemy balikany n ero NnpuToKax.

MapasuTupyet B NpeacTaBUTENAX MHOMMX OTPAAOB
NTUL, — NacTyLKK, KY/AMKK, YaWKK, YUCTUKKW, rarapbl,
NnoraHkW, BEC/NIOHOTUE, To/ieHacTble, BOPOObUHbIE, HO
npeumMyLLecTBEHHO — y Yaek. Ha Baiikane obHapyKeHbl y
BCEX BWIOB YaeK, Y HEKOTOPbIX PXKaHKOODBpasHbIX, rarap.
Ha opHoi TywKe 6osbworo 6aknaHa, no AaHHbim [.A.
AHKyca, oTmMeyeHO A0 28 3K3. AAHHOro BuAa, Npuyem
3apaKeHHOCTb CErosIeTKOB 3TMM NapasuTOM AOXOAMT A0
90% [10]. Ero noKanusauus NpouCXoguT Nog KyTUKyJ/on
Kenesuctoro Kenygka. [pomexyTouHble xo3feBa B
BypATUM He yCTaHOBAEHDI.

B 2021 r. npu BCKPbITUU KeNyakos A06bITbIX
6aknaHoB (N=5) Bnepeble 6bin 06HAPYKEH OAUH FeNIbMUHT
atoro poga — C. osculatum baicalensis (Mosgovoy et
Ryjikov, 1950)%, npuyem 3apaxkeHHocTb gocturana 80%.
JHAEMMUK, BbIIBNIEHHbIN NPEMMYLLECTBEHHO Y 6alKanbCKoM
Hepnbl (90% 3apa)keHHOCTM), MNapasuT Kenyaka u
KUIIEYHWKA. BHeapsaAacb B CTEHKY *KenyAKa, Hematonbl
BbI3bIBAIOT BOCMA/UTE/IbHbINA MPOLECC, 3p03MM U A3Bbl. B
OfHOWN A3BE MOXKET HaxoguTbea Ao 60 n 6onee Hematog,
yawe ux 8-12 [18]. [lpomeKyTOuHble Xxo03seBa —
OJIMHHOKpPbINan Wwupokonobka Cottocomephorus inermis
[17].

Takum obpasom, y bonbworo 6aknaHa Ha balikane
OTMeYeHo 8 BUA0B re/IbMUHTOB M3 TPEX K/AcCOB: LLeCcToabl
— Ligula intestinalis, L. colymbi, Paradilepis scolecina,
Pseudanomotaenia micracantha; TpemaTtoabl -
Echinoparyphium macrovitellatum, Petasiger neocomense;
HemaToabl — Contracaecum spiculigerum [19], C. osculatum
baicalensis. W3 Hux uectoga Paradilepis scolecina wn
Tpematoga Echinoparyphium macrovitellatum oTmeuyeHbl
TONbKO Yy 6aknaHa, y QApyrMx BOAHO-60/MOTHbIX NTUL,
BypATMM  MX He  O0Kasanocb. YuuTbiBas  BbICOKYIO
yncneHHocTb 6osbworo 6aknaHa Ha balikane u B Apyrux
paiioHax bBypATMWM, YacTble KOHTAKTbl CO  MHOMMMMU
BOA,0OMN/MIABAOWMMM NTULAMMU, B T.4. C JOMAWHUMU YTKaMU
M TYyCAMM, a TaKXKe COBMECTHOE C MPOMEKYTOUYHbIMMU
X03eBamMmu MCMNO/Nb30BaHNe BOL,0EMOB, MOXHO
npeanosioKNTb 3aMeTHYIO ero poJsib B CMCTeMe MNapasuT-
XO03AWH, Nnepeaye NapasnToB OT OAHOrO BMAA APYromy, B
OTAENbHBIX C/Iy4asiX 3TO MOXKET BbI3BaTb MACcCOBYHO rnbenb
MosiogHAKA NnTul. Kak xo3neBa Kiewen, relbMUHTOB M
npoyYMx 3KTO- W 3HAonapasutos, 6onbluine 6GaKnaHbl
ABNAOTCA  WCTOYHMKAMM  Yrpo3bl  BO3HUKHOBEHUA MU
pacnpocTpaHeHWUs  OPHUTO30B M Te/IbMWHTO30B B
Balikanbckoi Cnbupm, He NCKNoYas MecTHoe HaceneHue. B
CBA3M C 3TUM npebbiBaHWe Nlo4eNn B rPaHULAX rHe340BbIX
KONIOHWM HeaonycTUMo BBUAY HebnaronpuATHOM
CaHUTAPHO-TUTMEHMYECKOM  OOCTAHOBKM,  BK/OYas w
BO3ZYLLHYIO cpeay (puc. 1, 2).

*/13BECTEH TONLKO O/IMH C/Ty4ail 3apaKeHnA YeN0BEKA HEMATOAaMM aHHOTO
poaa, umesLmnit mecto B P (Schaum, Mller, 1967 — uuT. no: Grabda,
1991). OgHaKo MHOTMeE UccnefoBaTeENN NPOAO/IKAKOT PACCMaTPUBATD 3TUX
HemaTo, NoTeHLMaNbHO ONACHbIMM A/1A 3[,0P0BbA YeN0BEKa. B kayecTse
apPryMeHTOB B N0Ab3Yy NOA06HOMN TOUKM 3peHUA NPUBOAATCA Pe3ynbTaThl
9KCNepUMEHTasIbHbIX PaboT No 3apakKeHUo PasinyYHbIX NpeacTaBuTenei
MIEKOMUTAIOLMX IMYMHKAMK ITOFO POAA, NOTYHEHHbIMU OT pbib, B
YyacTHoCTM 6alikanbckol Hepnbl [20].
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PuUcyHoK 1. BocTouHan cTopoHa o-8a [onblii (YMBbIPKYIACKUI 3aA1B) Nepes, Hauyanom WTopma (BeTep NoAHAN B BO34YX
BCIO MNbl/b, APEBECHYIO TPYXY, OCTATKMN NepbeBOro (MyxoBOro) NoKpoBa U NPoYUii Mycop; BC KONIOHUA 3aTAHYACb eKOW
NblAbHOW NonyAabiMKkoi) (aBTop ¢poTo Enaes 3.H., ntoHb 2021 r.)

Figure 1. The eastern side of the Goly island (Chivyrkuy Bay) before a storm - the wind lifted all the dust, wood dust,
remnants of feathers (down) cover and other debris into the air and the colony was enveloped by a caustic dusty
half-smoke (Photo by Yelayev E.N., June 2021)

A 1<’ .. \\\ S /F;‘" .
PUCYHOK 2. THe30Bble KONOHUKN 60/1bWOro 6akNaHa «MaNOMOPCKOM» NONYNALMUN
(aBTop doTo C.B. MbIKbAHOB; Mait-UtoHb 2021 1.)
Figure 2. Breeding colonies of the Great Cormorant of the Malomorsky population

(Photo by S.V. Pyzhyanov; May-June 2021)

3AK/HIOMEHUE nuTaHusa 6onblioro 6aknaHa, CTPYKTypa ero nuTaHua 3a
Mcxoaa M3 MOMydYeHHbIX maTepuasioB Mo OnpeaesieHuto rHesZOBOW Mepuog, BbIFAAAUT chnedylowmum obpasom
KO/IMYECTBEHHOIO M KayecTBEHHOro COCTaBa M Xapakrepa (tabn. 2).

Tabauua 2. CTpyKTypa nutaHus 6onbluoro 6aknaHa (n=28) B baitkanbCcKkom pernoHe
Table 2. Structure of the diet of the Great Cormorant (n=28) in the Baikal region

No Buabl pbi6 BecoBas gona, % Bcrpeuaemoctb, %
Fish species Weight fraction, % Occurrence, %
BalikanbCkuin omynb
1 Baikal Omul 97 17,9
2 PotaH-ronoséwka 67.6 85,7
Amur Sleeper
3 PeyHoM OKyHb 121 17,9
Perch
4 Cunbupckan nnoTtea 9,0 10,7
Roach
Kapacb
. 1,6 3,6
Crucian Carp
Kak BMAHO, OCHOBY paLyOHa COCTaBAAET POTAaH-FON0BELLKA, BCTPEYAEMOCTM, TaK M No Becy. BTopbim No 3HauMmocTu

npeoGna,u,alou.n,Mﬁ B nuuesblx KOMKaX, KaK no KOMMNOHEHTOM ABAAEeTCA pequil'l OKYHb, 3aHMMaIOLLI,Mi;1
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BTOpOE MecCTO MO Becy v BTOpoe/TpeTbe No BCTPeYaeMocTy,
Aens 3Ty No3uumio ¢ 6aikanbCckum omynem. OfHaKo omynb
ABHO YCTYMaeT OKYHIO U B LLe/IOM CTOWUT Ha TPeTbeM MecTe,
JIMUb HEMHOTMM oOnepe)asa NaoTBy MO BeCOBOM Aofe.
MnoTBa 3aHMMaeET YeTBEPTYIO MO3MLMI0, @ KAapacs MOXKHO
OTHECTM K CAy4alHbIM 3/leMeHTaM B NuUTaHuW 6aknaHa.
ObpaluaeT Ha cebs BHMMaHMe, YTo 60/IbLUIMHCTBO 06pa3L,oB
(20 n3 28, nan 71%) 6bIIM MOHOBMAOBbLIMM, €Lle LWeCTb
COCTOSIIM U3 pblb OBYX BUOOB M TONMbKO ABa obpasua
cogepanu pblb 3-x BUA0B. ITO, HA HaLW B3rNa4, rOBOPUT O
TOM, 4To 6aknaH sABnseTcA O06/AMraTHbIM, HO He
CNeumanusnpoBaHHbIM  UXTUODArom, OPMEHTUPOBAHHbLIM
Ha TOT BMZ, KOPMOBbIX PECYPCOB, KOTOPbI Npeobnasaet B
[AHHOM MecTe B AaHHOe Bpems. A CTPYKTypa ero nuTaHus
OTpakaeT CTPYKTYpYy AOCTYNHOM ANA HEero no pasmepy
MXTUOdayHbI B OKPECTHOCTAX KOJIOHUA.

Mo pe3synbTaTam BCKPbITUIA KenyakoB (n=28) B
No3aHeNeTHUN Nepuog, BbiABNEHO:

» bonbwoit 6aknaH NUTaeTca NPeMMyLLeCTBEHHO
MasibkaMW M MONOAbIO €eNblLa M MNJOTBbI, PeXe LYK,
HaANMa, A3A;

> Pa30Bblit Npuém nuwm ao 235r;

» Pa3smepbl 4obblun B Kenygkax ntuy ot 40 oo
135 mm;

» baknaH nutaetca N6bimu
AOCTYMHbIMW B KOPMOBOM BOAOEME.

Pe3ynbTaTbl NapasuTONOrMYECKMX UCCNeLOoBaHUM
21 pobbiToro 6aknaHa MoOKasanu HaauumMe y HUX BOCbMM
BMAOB Te/bMWUHTOB pPa3HOW CTENeHM WHBA3UM, 4TO
No3BOAAET 3aKNOUYUTL creaytowee. bonblime GaknaHbl Kak
X03f€eBa K/elWen, Tre/bMUHTOB W MPOYMX 3IKTO- W
3HA0MNAPa3snTOB NPEACTaBAAOT COBOM MCTOYHUKM Yrpo3bl
BO3HWKHOBEHWA U pacnpocTpaHeHua B Balikanbckom
perMoHe, npexae BCEro, OPHWUTO30B W re/IbMUHTO30B,

BMAAMKN  pbIb,

BO3MOXHO, W JApyrux 3abonesaHWn M3 MeCT CBOMX
3MMOBOK.
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Abstract

Aim. Questions about the invasive flora of the Caucasus regions are a most
important issue under discussion. The aim of the research is to identify the
species composition of the family Poaceae, which are alien to the Western
Caucasus, and their distribution over the floristic regions of the Caucasus.
Material and Methods. Material: Disturbed communities. Methods:
analysis of herbarium collections, route reconnaissance studies of the
territory of the Western and Eastern Caucasus, detailed geobotanical
route studies with photography, population mapping and analysis of
literary sources.

Results. 96 invasive cereal species in the territory of the Western Caucasus
and the Ciscaucasia were identified and their current geographical
distribution shown. 5 levels of danger have been established in terms of
the amount of invasive cereal flora in the floristic regions of the Caucasus.
An ecological analysis is given for 96 species of cereals in the Caucasus.
Conclusion. 96 invasive cereal species were identified and their current
geographical distribution in the territory of the Western Caucasus and the
Ciscaucasia shown. 5 levels of danger have been established in terms of
the amount of such invasive flora in the Caucasus’ floristic regions. An
ecological analysis is given for these 96 invasive species of cereals.

Key Words

Caucasus, Western and Eastern Caucasus, invasive plants, family Poaceae,
natural and disturbed communities, geographical distribution, level of
invasive danger, species status.
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Peslome

Lienb. Bonpocbl 06 MHBa3noHHOM pope pernoHoB KaBKkasa — BarKHeWLWUM
obcykpaemblt Bonpoc. Llenb wuccnepgoBaHulii — BbifABNEHWE BWAOBOrO
cocTaBa cemeicTBa Poaceae, ABNAIOLWMXCA YyKePOAHbIMK AaA 3anafHoro
KaBKasa 1 ux pacnpocTpaHeHue no GAopucTMyecknm paioHam Kaskasa.
Martepuan u metoabl. Matepuan. HapylweHHble coobuiectsa. MeToabl:
aHanM3 repbapHbIX KOMNEKUMM, MapLUPYTHbIEe PEKOrHOCLMPOBOUHbIE
nccnefoBaHMA Tepputopun 3anagHoro u BoctoyHoro Kaekasa, getanbHo-
MapLwpyTHble reoboTaHMYecKMe uccnefoBaHuA c doTorpadmpoBaHuem,
KapTUpOBaHMEM MONYAALUIA; aHaNN3 IUTEPaTYPHbIX UCTOYHUKOB.
Pe3synbTatbl. BbiiBneHO 96 WHBA3MOHHbLIX BWAOB 3/1aKoB. [loka3aHo
CcOBpeMeHHOoe reorpadmyeckoe pacrnpocTpaHeHMe WMHBA3MOHHbIX BUAOB
3/1aK0B Mo TeppuTopumn 3anagHoro Kaskasa u MpeakasBKasbA. YcTaHOBAEHO
5 ypoBHeW OMacHOCTM MO KOJMYECTBY MHBA3MOHHOM 371aKoBOM dsiopbl Mo
dnopuctmyeckum parioHam KaBKasa. [aH 3KonorMyeckuii aHanm3 96
BMAaMm 3nakoB KaBKasa.

3aknioueHne. Ha Tepputopum 3anmagHoro KaBkasa w  3amagHoro
MpeakaBKkasbA BUAbI MHBA3WOHHOW 3/1aKOBOM ¢GJIOpbl MMET LUMPOKOE
pacnpoctpaHeHue no scem GAOPUCTUUECKMM OKpyram Kaskasa. PoauHol
60/MbWMHCTBA BUAOB ABAAIOTCA ApeBHME UeHTpbl 3emnegenvsa. K
perMoHam Ccamoro BbICOKOrO MEepBOro YPOBHA OMACHOCTM OTHOCKTCA
YepHomopckoe nobeperkbe. YpoBeHb BTOPOM OMACHOCTU XapaKTepeH ANA
3anagHoro lMpeakasKasbA, BoctouHoro 3akaBKkasba U Tanbiwa.

Kntouesble cnosa

KaBkas, 3anagHblii M BocTouyHbi KaBKas, WMHBaA3MOHHbIE pacTeHus,
cemeiictBo Poaceae, npupoaHble UM HapyleHHble CcooblecTBa,
reorpapuyeckoe pacnpocTpaHeHue, YpoBeHb MHBA3MOHHOM OMACHOCTW,
cTaTyc BUAOB.
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INTRODUCTION

In the conservation of biological ecosystem diversity, the
problem of invasions of alien species is of great importance
[1]. The process of flora enrichment with alien species can
be catastrophically fast and the problem has become
urgent in many countries [2; 3]. In the flora of Eastern
Europe, 1148 adventive species have already been
recorded [4]. For the Caucasian ecoregion, the problem of
invasive interference in the structure of the vegetation
cover is extremely important. The problem of coastal
adventisation was raised in the 1980s [5]. There is
information on the number of recorded invasions in
individual territories: 252 adventive vascular species are
given for the North-West Caucasus [6], 140 species for the
Black Sea coast [7], 44 species for the urban forests of
Sochi [8], 39 species have penetrated in the middle and
upper mountain belts of the Western Caucasus [9], 33
species for the coastal Azov zone (Verbyanaya spit) [10], 28
species for the basin of the Mzymta River [11], 32 species
for the Caucasian Biosphere Reserve [12] and 102 species
for the Central Caucasus (Kabardino-Balkaria) [13]. For the
Eastern Caucasus (Azerbaijan), 18 introduced species of
cereals are represented (Arthraxon centrasiaticus (Griseb.)
Gamajun.(=A. hispidus (Thunb.), Arundo donax L.,
Beckmannia  syzigachne (Steud.) Fernald, Bromus
hordeaceus L., Ceratochloa carinata (Hokk.et Arn.) Tutin
(=Bromus carinatus, C. cathartica (Vahl) Herter (= Bromus
catharticus), Chloris virgata Sw., Digitaria ciliaris (Retz.)
Koeler, D. horizontalis Willd.,, D. violascens Link,
Echinochloa crus-galli (L.) P. Beauv., Eleusine indica (L.)
Gaertn., E. tristachya (Lam.) Lam, Elymus canadensis L.,
Paspalum dilatatum Poir., P. thunbergii Kunth ex Steud.,
Pennisetum alopecuroides (L.) Pers, Sorghum halepense (L.)
Pers., S. technicum (Koern.) Batt.et Trab.) [14]. In 2020,
during expeditionary trips to the Kura-Araz lowland,
Bromus secalinus L. was found as a single species, which is
commented on as “Weed species introduced to the
Caucasus from the north with a possible finding in
Azerbaijan” [15, p. 299]. It is possible that this is not the
total number of invasive cereals in the region. The main
part of the above species is concentrated in the areas of
cotton, tea, rice, tobacco cultivation on well-irrigated and
wet plantations (Greater Caucasus western botanical-
geographical region, Kura-Araz lowland and Talysh). Their
introduction is most likely associated with the long-
standing cultivation of the above crops. It should be noted
that introduced cereal in Azerbaijan are not as aggressive
as in other regions of the Caucasus, with the exception of
representatives of the genera Paspalum L. and Digitaria
Hall.

For the regions of the Caucasus, where a high
concentration of phytoinvasions is noted, a high level of
the introduction process is characteristic,c, which s
recognized as one of the main reasons for the disturbance
of biodiversity [16]. For the Sochi region of the Black Sea
coast, 167 invasive species are indicated, of which 30
species belong to the family Poaceae [17]. According to A.
Kolakovsky, 36 species of alien cereals grow in Abkhazia
[18].

According to the latest summary of the cereal flora
within the territory of Krasnodar Territory (WC, WC, NWT,
part of WT) [19], the growth of 96 (79 according to WFO)

species of the family Poaceae considered to be invasive
was established. Strict control and management of the
spread of introduced species and the adoption of
precautionary measures in all regions of the Caucasus are
necessary.

MATERIAL AND METHODS

The material investigated was disturbed communities. The
following methods were employed: analysis was carried
out of herbarium collections of the Botanical Institute of
the Russian Academy of Sciences (LE), the Caucasian
Biosphere Reserve, the I.S Kosenko Herbarium named
(KBAI), the Herbarium of the Institute of Botany of the
Azerbaijan National Academy of Sciences (BAK) in order to
establish the geographical distribution and the time of the
first fixation of species; route reconnaissance studies in the
territory of the Western and Eastern Caucasus, detailed
route (territorial) geobotanical studies with photography,
population mapping and analysis of literary sources. The
levels of danger by the number of invasive cereal species in
the flora of the regions were highlighted as follows: the
first level — more than 90 species, the second level of
danger — 50-60 species; the third -40-50, the fourth — 30-40
alien species, the fifth (the lowest) — up to 20 species. The
aggressiveness status of the species was established
according to O.G. Baranova [20]: biocoenosis transformers,
phytocenosis transformers and ruderal cenosis formers.

RESULTS

Information on invasive species of the family Poaceae is
somewhat contradictory. According to the latest
monographic summary on Russia, 96 species of Poaceae
growing in the Western Caucasus and Western Ciscaucasia
[19] can be classified as invasive, according to the
Conspectus of the Flora of Caucasus — 83 species in the
North-Western Caucasus (in total about 110 species for the
Caucasus) [21], according to the WCVP taxonomic database
[World Checklist of Vascular Plants, version 2.0] — 80
species [22] (Table 1).

Invasive cereal flora were recorded in all floristic
regions of the Caucasus (Table 2).

The first finds of alien cereals on the Black Sea
coast date back to the end of the 19th century and the
beginning of the 20th century. The species Vulpia
bromoides (L.) Gray (Festuca bromoides L.) was first
recorded in 1888, Andropogon virginicus (L) was
introduced to Abkhazia (Lake Bebsyr) in 1947 [18], Briza
maxima L. (Macrobriza maxima (L.) Tzvelev) was first
collected in 1935 and the first finds of Echinochloa crus-
galli (L) P. Beauv. date back to 1909. Polypogon
monspeliensis (L.) Desf.was registered in 1911 on the
outskirts of the Markotkh Range above Gelendzhik Bay
[6.VI.1911, Palibin, Vorobiev, LE], Sorghum dochna (Forssk.)
Snowden (Sorghum bicolor (L.) Moench) in 1908 — near
Maikop near the Kurdzhips River [24.VI11.1908, Shestunov,
LE]. Setaria pumila (Poir.) Roem. et Schult was registered in
the Achiskho Range [4.VII.1915, A6neuos, LE], st.
Grigoropolisskaya [12.VI.1918, Shteyp, LE], in urban
settlements of Kabardino-Balkaria [30.VII.1923, Poyarkova,
LE] and in the Chernorechenskaya guard house in an
opening on the right bank of the Black Brook [20.V11.1928,
Leskov, LE].
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Table 1. Generic spectrum of invasive taxa of the family Poaceae in the Western Caucasus and Western Ciscaucasia
Tabnuua 1. PoaoBoit cnekTp MHBa3MBHbIX TAKCOHOB cemelcTBa Poaceae Ha 3anaaHom KaBkase v 3anagHom MNpeaKaBkasbe

Taxon Quantity Taxon Quantity Taxon Quantity

TakcoH Konnyectso TaKkcoH Konuyectso TakcoH Konuyectso
Sasa 2(2) Polypogon 2(2) Eriochloa 1(1)
Pseudosasa 1(1) Lolium 1(1) Pdspalum 4(4)
Pleioblastus 2(2) Echinochloa 6(2) Digitaria 5(4)
Phyllostachys 3(3) Microstégium 2(2) Setaria 6(4)
Trachinia Phalaroides Pennisétum
(Brachypodium) 1 (Phalaris) 1) (Cenchrus) 32)
Zizania 2(2) Phalaris 2(2) Cenchrus 1(1)
Triticum 2(2) Cortadéria 1(1) Miscanthus 2(1)
(C;::rt:llcsf;/oa 2(2) Macrobriza (Briza) 1(1) Vilpia (Festuca) 2(2)

Sieglingia

Bromus 1(1) (Danthonia) 1(1) Sorghum 6(3)
Secale 1(1) Eleusine 2(2) Andropdgon 1(1)
Hordeum 6(6) Muhlenbergia 1(1) Arthrdxon 3(1)
Avena 9(6) Sporobolus 1(1) Zea 1(1)
Avena (Ventenata) (1) Oplismenus 1(1) Coix 1(1)
Anthoxdnthum 1(1) Pdnicum 6(4) Oryza 1(1)

Note: numbers in brackets — WCVP data, numbers without brackets — data of N. Tsvelev and N. Probatova [19]
MpumeyaHue: yugpsl 8 ckobkax — daHHblie WCVP, yugpel 6e3 ckobok — daHHele H. Ligenesa, H. lMpobamosoli [19]

Table 2. Distribution of the cereal fraction of invasive species of the Western Caucasus and Western Ciscaucasia

in the floristic regions of the Caucasus [22; 23]

Tabauua 2. PacnpegeneHue 31aKkoBon ¢pakL MM MHBA3MBHbIX BUAOB 3anaaHoro KaBkasa v 3anagHoro MNpeaKaskasba

no GnopucTMyeckum pamoHam Kaekasa [22; 23]

Number Number
Floristic region of the Caucasus of species Floristic region of the Caucasus of species
dnopuctmyeckunii paitoH Kaskasa Konnyectso dnopuctnyeckunit painoH Kaskasa Konnuectso
BMOOB BMA0B

W(C (Western Ciscaucasia) 0 NWT (Northwest Transcaucasia) 0
3N (3anagHoe MNpeakaBkasbe) 58/60,4% C33 (CeBepo-3anagHoe 3aKaBKasbe) 42/44%
Az.-Kub. (Azov-Kuban) 48 Anap.-Gel. (Anapa-Gelendzhik) )8
A3.-Ky6. (A30BO-KybaHCKMi) AHan.-Fen. (AHana-TfeneHaXuKCKni)
EC (Eastern Ciscaucasia) Pshad.- Dzhubg. (Pshada-Dzhubga)

32/33% N 7
BIM (BocTo4Hoe MpeaKaBKasbe) MNwag,.-Axy6r. (Mwaacko-AxRy6rekuin)
WC (Western Caucasus) 0 WT (Western Transcaucasia) 0
3K (3anagHbiit KaBkas) 44/46% 33 (3anagHoe 3aKaBKasbe) 91/95%
Adag.-Pshish. (Adagum-Pshishskiy) 15 Tuap.-Adl. (Tuapse-Adlersky) 76
Apar.-NMwuw. (Agarym-Nwunwckni) Tyan.-Agn. (Tyance-Aanepckuii)
Belo.-Lab. (Belo-Labinsky) 32 Abkh. (Abkhazian) 61
beno.-Nab. (beno-/1abuHcKuiA) AbXx. (Abxasckuin)
Urup-Teb. (Urup-Teberda) 6 Adzh. (Adzhar) 32
Ypyn.-Teb. (Ypyn-TebepanHckuii) ALK, (AOXKapcKkui)
EC (Eastern Caucasus) 0 T (Talysh) 0
BK (BocTouHbliit KaBKkas) 43/45% T (Tanbiw) 53/55%
ET (Eastern Transcaucasia) o CT (Central Transcaucasia) 0
B3 (BocTouHoe 3aKkaBKasbe) 58/60,4% L3 (LleHTpanbHoe 3aKkaBKa3be) 34/35%
ST (South Transcaucasia) 0 SWT (Southwest Transcaucasia) o
O3 (OHOe 3aKkaBKasbe) 43/45% K033 (KOro-3anagHoe 3akaBKasbe) 19/20%
CC (Central Caucasus) 39/40,6%

LK (LleHTpanbHbiit KaBKas)

Quantitative indicators of an invasive complex depend on
natural (climate, relief and soil) and anthropogenic factors
(duration of historical development, population density
and economic development). The main centres of invasions
are the coastal regions of the Black Sea and Caspian coasts
of the Caucasus. The first is Western Transcaucasia, the
second Talysh (58 species) and the third Eastern
Transcaucasia (Absheron Peninsula — 61 species) (Fig. 1).

A number of species have a localised distribution
and are confined only to the Abkhazian (Aristida longespica
Poir.) and Adjara floristic regions (Hemarthria altissima
(Poir.) Stapf et C.E. Hybb, Arrhenatherum bulbosum (Willd.)
C. Presl, Eragrostis nigra Nees ex Steud., E. frankii C.A.
Mey. ex Steud., Oplismenus burmannii (Retz.) Beauv.),
Absheron Peninsula (Aegilops uniaristata Vis., Elymus
canadensis L., Stipagrostis pennata (Trin.) De Winter) or
Talysh floristic region (Hordeum brevisubuatum (Trin.)
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Link., Bromus hordeaceus (L.), Beckmannia syzigochne
(Steud.) Fern., Eragrostis curvula (Schrad.) Nees,
Oplismenus compositus (L.) Beauv. But the invasions of
cereals do not recognize the borders of states and rapidly
expand their areas, quite calmly spreading along the
coastal zones from Abkhazia to the territory of Russia, from
Dagestan to Azerbaijan and vice versa. From Abkhazia to
the Sochi region of Russia is the usual route of a number of
invasive species. The species Vulpia bromoides (L.) Gray in
1888 was found by Tatarinov in the vicinity of Sukhumi [LE]

100,00%
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80,00%

70,00%

60%

60,40%
60,00%

50,00%
40,00%
30,00%
20,00%
10,00%
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45%

and six years later in Sochi and Uch-Dere [17.V.1895,
Lipsky, LE; 29.V.1895, Lipsky, LE], in 1901 — Kuchuk-Dere
[1.V.1901, Hryniewiecki, LE]. Andropogon virginicus L. was
introduced to Abkhazia (Lake Bebsyr) in 1947 [18], in 1955
it was registered in Sochi (park of the Belorussia
sanatorium) [29.V.1955, Kotov? LE] and in 1962 was found
on a steep slope to the sea and the slopes of railroad lines
to the west of the Dagomys station [25.1X.1962, Tsvelev,
LE]. By 1996 it was already in Novomikhailovskoe (USSR
Orlyonok Pioneer Camp) [15.1V.1996, Chernovol].

95%

Bl E2E3 E4m5ngu7 mgmg m1) =11

Symbols: 1. WC; 2. EC; 3. WC; 4. EC; 5. ET: 6. ST; 7. CC; 8. NWT; 9. WT; 10. CT; 11. SWT

YcnosHele o603HaveHuA 1. 3M0; 2. Bl; 3. 3K; 4. BK; 5. B3; 6. 103; 7. LUK; 8. C33; 9. 33; 10. L43; 11. 1033

Figure 1. Quantitative indicators of invasive cereal flora in the floristic regions of the Caucasus

PucyHok 1. KosimuecTBeHHble NoKasaTenn MHBasMBHOW 31aKkoBow Gpnopbl Bo pnopuctnyeckmx paioHax KaBkasa

The Black Sea coast has been used by humans as a
migration route since before the 3rd millennium BC. The
Cimmerians and Scythians moved along the Maeotis-
Colchis route to South Transcaucasia, which was mastered
by the Greeks from the 7th century BC, which contributed
to the spread of European and Mediterranean species.
Later there was Roman and Turkish colonization. The boom
of introduction of the 18th-20th centuries expanded the
geography of invasions. At present on the Black Sea coast
of the Caucasus the maximum number of invasive cereal
species has been recorded in Abkhazia — 62 species,
Adzhar — 37, Anapa-Gelendzhik region — 28, Pshada-
Dzhubga — 8, Tuapse-Adler — 76 (Fig. 2).

Analysis of the growth of 96 invasive species of the
family Poaceae in the floristic regions of the Caucasus
showed that a species can grow in 5-6 floristic regions or
have a limited distribution. Most invasive cereal species are
widespread: 44 species (45%) grow in more than 5 regions
— group 6,4% — in 5. It was revealed that only 15% of

species are confined to one floristic region (group 1),
14% — to 2 regions, 12% — to 3 regions and 8% (4 species) —
to 4 regions (Fig. 3).

The determination of the number of alien species
of cereals in each floristic region of the Caucasus [20] made
it possible to assess the degree of invasive danger. The
regions of the first and highest level of danger include the
Black Sea coast (WT), where more than 90 species of
invasive cereals have been recorded (Tuap.-Adl. — 76, Abkh.
— 61, Adzh. — 32). This is a region where natural and
climatic conditions favor the invasive process. The second
danger level is typical for Western Ciscaucasia (WC),
Eastern Transcaucasia (ET) and Talysh and the third for
South Transcaucasia (ST), North-West Transcaucasia (NWT)
and Western and Eastern Caucasus (WC, EC). The low level
is typical for Eastern Ciscaucasia, the mountainous regions
of the Central Caucasus (CC) and Central Transcaucasia (CT)
and the lowest is noted for the Southwest Transcaucasia
(SWT) (Fig. 4).
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Figure 2. Quantitative indicators of invasive cereal flora in the floristic regions of the Black Sea coast of the Caucasus
PucyHok 2. KonnuyecTBeHHble NoKasaTenm MHBa3MOHHOW 31aKoBOW GpIopbl BO GJI0PUCTUHECKMX PaiOHaAX

YepHomopcKoro nobepekba KaBkasa
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o1

22
B3
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@5
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14%

12%

8%

Symbols: 1. The species is noted in 1 district; 2. in 2 districts; 3. in 3; 4. in 4; 5. in 5 and 6. in more than 5 districts

YcnoeHele 0603HaveHuA: 1. Buo ommeyeH 8 1-m palioHe; 2. B 2-x palioHax; 3. B 3-x; 4. B 4-x; 5. B 5-mu; 6. bosee 5-mu patlioHos
Figure 3. Number of cereal species associated with an individual floristic region

PucyHok 3. Konnuyectso BMAOB 3/1aK0OB, NPUYPOYEHHbIX K 04HOMY GIOPUCTUYECKOMY PalioHy

There are also species for which natural and climatic
conditions play a decisive role in the development of
biotopes. These are mainly introduced from subtropical
regions (Phyllostachys aurea Riviere et C. Riviére,
Phyllostachys bambusoides Siebold et Zucc. (P. reticulata
Rupr.) K. Koch), Pleioblastus fortune (Van Houtte) Nakai
and cereals of accidental drift, which are native to
Southeast Asia, Japan, China (Oplismenus undulatifélius
Ard.) P. Beauv., Pennisetum alopecuroides (L.) Spreng. (L.)
Spreng. (Cenchrus setosus Sw. subsp. setosus), Sorghum
dochna (Forssk.) Snowden and Miscanthus sinensis
Andersson, and less commonly from North America
(Andropogon virginicus L.) (Fig. 5).

Some species are characterized by high occurrence
in the territories of the floristic regions, but there are few
of them. Maps of the geographical distribution of the six
most common invasive cereals in the Western Caucasus
and Western Ciscaucasia were compiled. It was established
that they are not confined to a certain type of vegetation
or to natural and climatic indicators and belong to
therophytes. Their distribution is diffuse (Fig. 6).

Analysis of the place of the initial range of invasive
cereals showed that most species are native to ancient

centres of agriculture in South, South East, East and Central
Asia (Pleioblastus fortunei, Phyllostachys aurea, P.
bambusoides (China), P. viridiglaucescens (Carriere) Riviere
et C. Riviere (China), Oryza sativa L., Triticum aestivum L.,
Phalaris minor Retz., Eleusine indica (L) Gaertn.,
Sporobolus  fertilis ~ (Steud.)  Clayton,  Oplismenus
undulatifolius, Echinochloa crus-gdlli (trop. Asia), Panicum
miliaceum L. (India or China), P. ruderale (Kitag.) D.M.
Chang (India or China), P. sumatrensis Roth (trop. Asia),
Echinochloa crus-galli (trop. Asia), E. oryzicola (Vasinger)
Vasinger (trop. Asia), E. oryzoides (Ard.) Fritsch (trop. Asia),
E. tzvelevii Mosyakin ex Mavrodievet H. Scholz (trop. Asia),
Paspalum thunbergii Kunth ex Steud. (Japan-China),
Digitaria asiatica Tzvelev, D. Ciliaris (Retz.) Koeler (trop.
Asia), D. violascens Link, Setaria faberi R.A.W. Herrm.
(Japan, China), S. germanica (Mill.) P. Beauv., S. italica (L.)
P. Beauv. (India), S. pachystachys (Franch. et Sav.) Matsum.
(Japan, China), Pennisetum alopecuroides, P. Glaucum (L.)
R. Br. (trop. Asia), Miscanthus sinensis (Japan, China), M.
purpurascens Andersson (Japan, China), Sorghum dochna
(trop. Asia, India), Sorghum technicum (Korn.) Trab.
(Central Asia) and East Asia (Zizania latifolia(Griseb.) Turcz.
ex Stapf, Polypogon fugax Nees ex Steud. Echinochlo
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acauddta Roshev, Eriochloa villosa (Thunb.) Kunth (Far
East), Microstegium japonicum (Miq.) Koidz. (Japan),
Microstegium vimineum (Trin.) A. Camus (South Asia), Sasa
palmata (Burb.) E. G. Camus (Hokkaido, northern Honshu),

S. veitchii (Carriére) Rehder (Japan), Pseudosasa japonica
(Siebold et Zucc. ex Steud.) Makino ex Nakai, Pleioblastus
distichus (Mitford) Nakai, Phalaroides japonica (Steud.)
Czerep., Arthrdxon hispidus (Thunb.) Makino (Japan).
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Figure 4. Floristic regions of the Caucasus according to the level of invasive cereal danger
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Figure 5. Geographic distribution of Andropogon virginicus, Adler, 17.04.2010
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PucyHok 5. leorpaduueckoe pacnpocrtpaHeHune Andropogon virginicus Agnep, 17.04.2010

Invasions from America take second place: from North
America (Zizania palustris L., Hordeum jubatum L.,
Ceratochloa carinata (Hook. et Arn.) Tutin (Bromus carinatus
Hook. et Arn.), Muhlenbergia schreberi ). F. Gmel., Panicum
barbipulvinatum Nash ex Rydb., Panicum capillére L.,
Panicum dichotomiflérum Michx., Paspalum distichum (L.), P.
setaceum Michx., Digitaria ischaemum (Schreb.) Muhl.,
Cenchrus longispinus (Hack.) Fernald, Andropogon virginicus)
and from South America: (Ceratochloa cathartica (Vahl)
Herter (Bromus catharticus Vahl), Cortaderia selloana
(Schult. et Schult. F.) Asch. et Graebn., Eleusine tristachya
(Lam.) Lam., Paspalum dilatatum Poir., Zea mays L.,

Ceratochloa cathartica (Vahl) Herter, Cortaderia selloana
(Schult. et Schult. f.) Asch. et Graebn. The Mediterranean is
also home to certain invasive species (Sorghum halepense L.
Pers. — North Africa, Mediterranean (Hordeum geniculatum,
H. glaucum, Avena barbata Pott ex Link, Avena byzantina K.
Koch, Avena sterilis L., Anthoxanthum amarum Brot., Lolium
multiflorum Lam., Vulpia bromoides, V. ciliata Dumort., Briza
maxima L., Phalaris canariensi L., Sorghum cernuum (Ard.)
Host) and Southwest Asia (Secale cereale L.). The largest
number of invasive cereal species on the Black Sea coast is
associated with America, the East and Southeast Asian
regions (50) and the Mediterranean (20).
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Setaria pumila (Poir.) Roem. et Schult. Setaria viridis (L.) P. Beauv.
Figure 6. Geographic distribution of annual invasive species
PucyHoK 6. Feorpaduryeckoe pacnpocTpaHeHe OAHONETHUX MHBA3UBHbIX BUAOB

To understand the strategy of alien species, ecological analysis of 96 invasive cereals of the Caucasus showed that
characterization is of great importance. The ecological more than 70% belong to the therophytes life form (Fig. 7).
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Water and light are essential factors in the spread of
invasive species. In hydromorphic terms the invasive cereal
flora is mesophilic (Fig. 8), and photophilous in
heliomorphic terms (Fig. 9). In other words, the main
places that alien species develop are fairly humid and open
biotopes.

Invasive species of family Poaceae mainly belong to
the “soft invasive species” of the ruderal and segetal flora.
Many of them were deliberately moved outside their
natural range. The introduction was carried out for a
specific economic purpose such as: decorative (Coix
lacryma-jébi L., Briza maxima), fodder (Ceratochloa
cathartica, Hordeum distichon, Avena sativa) and food.
Some of them became wild and naturalised into plant
communities and, having overcome ecological, geographic

and coenotic barriers, passed into the category of invasive
plants. There are more than 40 naturalised invasive
species, including Zizania latifolia, Zizania palustris,
Eleusine indica, Sporobolus fertilis, Panicum capillare and
Cenchrus longispinus. Western Transcaucasia is a centre for
the deliberate introduction of aesthetically important
ornamental plants. The process of creating arboretums and
household collections began from the moment of the
colonisation of the Black Sea coast in the 18th century.
Currently, there are many decorative wild species in
Western Transcaucasia (Sasa palmata, Sasa veitchii,
Pseudosasa japonica, Pleioblastus fortunei, Phyllostachys
aurea, P. bambusoides, P. viridiglaucescens and Cortaderia
selloana).
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Figure 7. Distribution of invasive cereals by life forms (according to Raunkier C. [24])

Symbols: 1 — Therophytes, 2 — Hemicryptophytes, 3 — Geophytes, 4 — Cryptophytes
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We have identified several types of anthropogenic and
natural habitats to which the invasive cereal flora is
confined: 1. Segetal: a) gardens, parks, plantations of
subtropical crops, b) crops, fields, vineyards, vegetable
gardens, c) rice crops; 2. Ruderal: a) roadsides, pastures,
vacant lots, b) settlements.

The following natural biotopes have been
identified: 1. Riverside and coastal sands and pebbles; 2.
Wet meadows, wetlands and waterlogged places; 3. Post-
forest open stony and fine-earth slopes, sparse shrubs,
forest edges; 4. Coastal sand and shell spits; 5. shibliak, dry
steppes; 6. Saline biotopes (salt marshes); 7. Forest
communities.

The maximum amount of invasive cereal flora is
associated with ruderal and segetal communities. 27
species grow in gardens, parks, on plantations of
subtropical crops: Arthraxon langsdorffii, A. hispidus,
Andropogon virginicus, Sorghum halepense, Microstegium
imberbe, M. japonicum, Miscanthus purpurascens,
Pennisetum alopecuroides, Setaria pumila, S. pachystachys,
S. faberi, Digitaria violascens, D. horizontalis, Paspalum

thunbergii, P. setaceum, P. distichum, Echinochloa crus-
galli, Anthoxanthum amarum, Lolium multiflorum, Vulpia
bromoides, Phalaris minor, Eleusine indica, Muhlenbergia
schreberi, Sporobolus fertilis, Oplismenus undulatifolius,
Panicum dichotomiflorum, P. sumatrense.

23 species have been registered in agricultural
landscapes (crops, fields, vineyards and vegetable gardens)
(Sorghum technicum, S. dochna, Setaria pachystachys, S.
germanica, S. faberi, Digitaria ischaemum, D. asiatica,
Paspalum thunbergii, P. distichum, Eriochloa villosa,
Echinochloa crus-galli, Hordeum vulgare, Ceratochloa
cathartica, Avena barbata, A. cultiformis, A. fatua, A.
orientalis, A. sativa, Lolium multiflorum, Phalaris canariensis,
P. minor, Panicum capillare, P. ruderale). Species growing
on paddy fields (7 species) were identified separately:
Eriochloa villosa, Echinochloa minor, E. oryzoides, E. caudata,
E. oryzicola, Oryza sativa, Panicum sumatrense. They
appeared in the 1930s in the first wave of rice cultivation.

Growing in  agrocoenoses and forming segetal
communities, they do not significantly affect the
productivity of agrocoenoses. Most often, in disturbed
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biotopes, they form one-season monodominant
communities. Two groups were identified in ruderal
communities, associated with ecotopes of roadsides,
pastures, wastelands and within settlements. First
recorded was the growth of 55 species (Arthraxon
langsdorffii, A. centrasiaticus, Andropogon virginicus,
Sorghum technicum, S. halepense, Microstegium imberbe,
M. japonicum, Miscanthus sinensis, Cenchrus longispinus,
Pennisetum alopecuroides, Setaria verticillata, Setaria
pumila, S. italica, S. faberi, Digitaria violascens, D.
ischaemum, D. horizontalis., D. ciliaris, Paspalum
thunbergii, P. setaceum, P. distichum, P. dilatatum,
Trachinia distachia, Triticum aestivum, T. durum, Secale
cereale, Hordeum distichon, H. jubatum, H. glaucum, H.
vulgare, Ceratochloa carinata, C. cathartica, Avenabarbdta,
A. fatua, A. intermedia, A. orientalis., A. sativa, A. sterilis,

Polypogon fugax, P. monspeliénsis, Vulpia bromoides, V.
ciligta, Briza maxima, Phalaris canariensis, Cortaderia
selloana, Eleusine indica, E. tristachya, Muhlenbergia
schreberi, Sporobolus fertilis, Panicum capilldre, P.
miliaceum and P. ruderale).

On the territory of settlements are noted: Sorghum
halepense, Pennisetum alopecuroides, Setaria
pachystachys, S. italica, S. germanica, S. faberi, Digitaria
ischaemum, D. asiatica, Eriochloa villosa, Echinochloa
spiralis, E. crus-galli, Triticum aestivum, T. durum, Secale
cereale, Hordeum jubatum, H. glaucum, H. murinum,
Ceratochloa cathartica, Avena barbata, A. cultiformis, A.
georgica, A. intermedia, A. sterilis, Vulpia bromoides, V.
ciliata, Phalaris canariensis, Eleusine indica, Muhlenbergia
schreberi, Sporobolus fertilis, Panicum dichotomiflorum, P.
miliaceum, Panicum ruderale — 32 species (Fig. 10).
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Figure 8. Distribution of invasive cereal species in relation to water
PucyHok 8. PacnpepeneHune MHBA3MBHbIX BUA0B 3/1aKOB MO OTHOLLEHUIO K BOoAe
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Figure 9. Distribution of invasive cereal species in relation to light
PuUcyHoK 9. PacnpegeneHue MHBa3MBHbIX BUA0B 3/1aKOB MO OTHOLLEHUIO K CBETY
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Pennisétum alopecuroides (L.) Sreng.
Figure 10. Species growing in settlements
PucyHok 10. Buabl, nponspacratoine B HaceNeHHbIX MyHKTax

There are species that are characterized by the
“universality” of the development of their living space.
Thus, Echinochloa crus-galli has a wide range of
syntaxonomic and ecological confinement: weedy places,
yew-boxwood groves, wet places, river valleys, vegetable
gardens, roadsides, settlements, crops, arboretums, tea
plantations, gardens, steppes, riverbanks, littoral, coastal

Eleusine indica (L.) Gaertn.

sands and pebbled areas from lowlands to the upper
mountain belt, which is facilitated by the widespread use of
agents that contribute to the spread: anemochory,
barochory, exo-endozoochory. In the area of the
Verbyanaya Spit, an interesting, tiled type of growth of the
species was noted after the complete destruction of
vegetation and cementation of the territory (Fig. 11).
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Figure 11. Projective cover of the community dominated by Echinochloa crus-galli on the ground of a drilling rig (2008) [10]
PucyHok 11. NpoeKkTMBHOE NOKPbITUE coobLecTBa ¢ AOMUHUPOBaHUem Echinochloa crus-galli

Ha noauroHe 6ypoBo BbiWwKK (2008 r.) [10]

Littoral species, with mostly powerful root systems, could
not grow in the conditions of a substrate covered with

cement blocks. In the community dominated by
Echinochloa crus-galli, 10 species were recorded, of which
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there were no species from natural littoral communities. As
part of the community, it was recorded once with an
abundance of sol Eryngium maritimum. After 2 vyears,
Corispermum nitidum Kit. ex Schult. and Cenchrus
longispinus began to play the role of dominants. Sandbur is
an invasive annual species of the family Poaceae. It is
spread with the help of prickly multiple fruit, containing 1-3
spikelets with fruits — caryopsis. Compound fruits easily
adhere to wool and skin of animals, clothing, footwear and
skin of people, wheels of cars and are carried over long
distances from the mother plant. The type of the Azov
coast was introduced during the construction of a road
with transport and quickly spread and began to dominate
tiled communities.

Alien cereals expand their ranges by introducing
them into natural communities. Setaria pumila, Digitaria
ischaemum, Hordeum geniculatum, Avena sterilis, Vulpia
ciliata, Eleusine tristachya grow on the sandy-shell seaside
spurs of the Azov coast. Zizania latifolia and Zizania
palustris were recorded in wet meadows, swampy
biotopes, and Hordeum geniculatum, H. glaucum, H.
vulgare, Polypogon monspeliensis on salt marshes.The
following are distributed along the riverside and coastal
sands and gravels of river valleys: Arthraxon langsdorffii, A.
hispidus, Microstegium japonicum, Miscanthus sinensis,
Cenchrus longispinus, Setaria verticillata, S. pumila, S.
germanica, Digitaria ischaemum, D. ciliaris, D. asiatica,
Paspalum distichum, Echinochloa tzvelevii, E. crus-galli,
Phyllostachys bambusoides, Hordeum geniculatum, Avena
barbata, Polypogon monspeliensis, Lolium multiflorum,
Vulpia ciliata, Eleusine indica, E. tristachya, Oplismenus
undulatifolius, Panicum ruderale.

Invasions of cereals are noted in shrub
communities, on forest edges, clearings, on open stony and
fine-earth slopes and sometimes dominate, forming dense
groups, but their role in the transformation of natural
cenoses is not so significant. It all depends on the degree of
disturbance of the vegetation cover. In the disturbed
communities of the coastal zone of the Sochi coast there
are the already common invasive feral species Cortaderia
selloana, Sasa palmata, Pseudosasa japonica, Pleioblastus
distichus, P. fortunei, Phyllostachys aurea, P. reticulata,
Echinochloa crus-galli grows in the reserved Tiso-
Samshitovaya Roshcha.

Typically favourable places for new penetration are
linear objects of natural and anthropogenic character.Most
importantly they are favourable for methods of distribution
of fruits by anechory, zoochory, ornitochory and
hydrochory. Hordeum distichon, Hordeum jubatum,
Panicum capillare Eleusine indica, Sporobolus fertilis,
Polypogon fugax, Phalaris canariensis, Triticum aestivum
and others move along the roads and railroad
embankments, Arthraxon hispidus, Oplismenus
undulatifolius, Digitaria ischaemum, Setaria verticillata
along river valleys.

Invasive species behave differently in the
environment of developed regions. We have established
the status of an alien cereal by its role in phytocenoses
[20].

Status 1 includes those actively naturalized in
natural cenoses, changing the character, conditions,
physiognomy, or nature of ecosystems and disrupting
successional relationships (biocenosis transformers [20],
agriophytes):  Oplismenus undulatifolius, Phyllostachis
aurea, P. bambusoides, P. viridiglaucescens (4.1%).

Status 2 includes species that are currently actively
spreading and naturalizing in disturbed biotopes, partially
changing natural, semi-natural cenoses, but not leading to
a complete change in their composition, i.e., moderately
aggressive species (phytocenoses transformers [20]). Their
transition to Status 1 is possible under favourable
conditions. These are plants that have penetrated to
natural or semi-natural cenoses and continue to actively
spread (epectophytes). Of the cereal flora, 34.4% of species
have this status: Sasa palmata, Pseudosasa japonica,
Zizania latifolia, Z. palustris, Brachypodium distachyon
(Trachinia distachia), Hordeum distichon, H. jubatum, H.
geniculatum, H. murinum L. subsp. glaucum (Steud.)
Tzvelev. (H. glaucum), H. murinum, H. vulgare, Avena fatua,
A. sativa,  Anthoxanthum amarum, Polypogon
monspeliensis, Lolium multiflorum, Vulpia ciliata, Phalaris
minor, Cortaderia selloana, Eleusine indica, Panicum
miliaceum, Echinochloa crus-galli (Echinochloa caudata), E.
crus-gdlli,  Setaria  pumila, S.verticillata, Paspalum
dilatatum, P. distichum, P. thunbergii, Digitaria ischaemum,
Cenchrus longispinus, Miscanthus sinensis Andersson (M.
purpurascens), M. sinensis, Sorghum halepense and
Andropogon virginicus.

Status 3 species are those that partially change only
disturbed phytocenoses (ruderal, segetal, etc.), entering
singly into natural and semi-natural cenoses, but do not
have a negative effect (ruderal transformers [20]). The
species of this group, in the course of further
naturalisation, can penetrate into semi-natural and natural
communities and change their aggressiveness status to a
higher level. This is typical for 61.5% of species: Sasa
veitchii, Pleioblastus distichus, Phyllostachys fortunei,
Oryzasativa, Triticum aestivum, T. durum, Secale cereale,
Bromus carinatus Hook. et Arn. (Ceratochloa carinata),
Bromus catharticus Vahl (C. cathartica), Bromus
hordeaceus var. glabratus Lindgr. ex Lindm. (Bromus
glabratus), Avena barbata, A. byzantina, A. cultiformis, A.
georgica, A. intermedia, A. orientalis, A. sterilis, Polypogon
fugax, Vulpia bromoides, Briza maxima, Phalaris
arundinacea L. (Phalaroides japonica), P. canariensis,
Danthonia decumbens (L.) DC. (Sieglingia decumbens),
Eleusine tristachya, Muhlenbergia schreberi, Sporobolus
fertilis, Panicum capillare, P. dichotomiflorum, P. ruderale,
P. sumatrense, Echinochloa oryzicola, E. oryzoides, E.
spiralis, E. tzvelevii, Eriochloa villosa, Paspalum setaceum,
Digitaria asiatica, D. ciliaris, D. horizontalis, D. violascens,
Setaria faberi, S. germanica, S. italica, S. pachystachys,
Pennisetum alopecuroides, P. americanum, P. glaucum,
Microstegium japonicum, M. imberbe, Sorghum bicolor, S.
cernuu), S. dochna, S. drummondii, S. technicum, Arthraxon
centrasiaticus, A. hispidus, A. langsdorffii, Zea may and Coix
lacryma-jobi.

The main threat to natural vegetation cover is
represented by the species of the first two statuses
(41.7%). As one can see, the largest number of invasive
species considered here belong to Status 3-59 species
(61.4%), which partially enter natural communities, but can
increase their aggressiveness status in the future. At
present, they make a minimal contribution to the
destruction of natural ecosystems and are common in
segetal and ruderal communities. But, if we take into
account the speed at which the natural biogeocenotical
cover of certain regions of the Caucasus is transformed,
then the strengthening of the positions of aggressive alien
species is inevitable. Four species belong to the category of
transformers. The most aggressive invasive cereal for the
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southeastern part of the Black Sea coast is Oplismenus
undulatifdlius, which dominates in the herbaceous layer of

broad-leaved Colchian forests and disrupts natural
successional  processes.  Oplismenus  undulatifolius
successfully  forms  generative individuals, forms

monodominant communities in natural Colchis Forest
communities and has a significant distribution area. The

7S

s \

Figure 12. Geograpical distributio
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successful invasion of the species is facilitated by a

combination of seed and vegetative propagation
(polycarpic  above-ground rhizomatous grass), the
efficiency of seed propagation (by anemochory,

hydrochory and zoochory). The coenoareal is clearly
confined to the communities of Colchis (Fig. 12).
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PucyHok 12. Feorpadpuyeckoe pacnpoctpaHeHune Oplismenus undulatifolius

CONCLUSION

On the territory of the Western Caucasus and Western
Ciscaucasia, 96 species of invasive cereal flora are
recorded, which are widespread throughout all floristic
districts of the Caucasus. The analysis showed that most of
the species are native to ancient centres of agriculture
(such a Southeast Asia). Ecological analysis showed that
more than 70% belong to the therophytes life form. Water
and light are essential factors in the spread of invasive
species. The regions of the highest first level of danger
include the Black Sea coast (WT), in which natural and
climatic conditions contribute to the invasive process.
Species of the second danger level are typical for Western
Ciscaucasia (WC), Eastern Transcaucasia (ET) and Talysh.
The status of alien species of cereals was established by
their role in phytocenoses. The status of species was
established according to their level of aggressiveness:
biogeotransformers (4.1%), phytocenosis transformers
(34.4%) and ruderal transformers (62.5%). The main threat
to the natural vegetation cover is represented by species of
the first two statuses (41.7%).
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Pesiome

Lienb paboTbl 3aKk/t04aETCA B aHaAU3e INMOUTOTUYECKOM CUTYyaLmm Ha tore
poccuitickoro [anbHero BocToka B €BA3M C BUPYCHbIMM HonesHamu
60608bIx (Fabaceae Lindl., 1836).

O6cyAaeHue coaepUT onvcaHue 18 Bupycos, 3apakatolmx 6o6osbie B
OAHHOM  pervoHe: Mmo3auku  fouepHbl  (Alfalfa  mosaic  virus)
(Martellivirales: ~ Bromoviridae,  Alfamovirus);  M03avku  rOpoOLLKa
ogHonapHoro (Vicia unijuga mosaic virus) (Martellivirales: Bromoviridae,
Bromovirus);  orypeyHon  mo3amkm  (Cucumber  mosaic  virus)
(Martellivirales: Bromoviridae, Cucumovirus); KonbLeBOM NATHUCTOCTU
ropowkKka oaHonapHoro (Vicia unijuga ringspot virus) (Martellivirales:
Closteroviridae, Unidentified); »énto mo3amku rnmbpuaHOro Knesepa
(Trifolium hybridum yellow mosaic virus), OB6bIKHOBEHHOW MO3auKu
daconm (Bean common mosaic virus), }énton mosamku ¢daconu (Bean
yellow mosaic virus), Kpan4aTocTu nonsyyero knesepa (Trifolium repens
mottle virus), mo3anku ropHoro knesepa (Mountain clover mosaic virus),
MO3auKu nyroBoro Knesepa (Red clover mosaic virus), x10poTUYHOWM
nedopmaumm coun (Soybean chlorotic deformation virus), xnopotuyHon
KpanyaTtocTu com (Soybean chlorotic mottle virus), mo3anku coun (Soybean
mosaic virus), cnaboit mosaumkm cou (Soybean weak mosaic virus)
(Patatavirales: Potyviridae, Potyvirus); KonbLeBON MATHUCTOCTM Tabaka
(Tobacco ringspot virus) (Picornavirales: Secoviridae, Nepovirus);
nedopmupytolleit mosauku ropoxa (Pea enation mosaic virus) (Tolivirales:
Luteoviridae, Enamovirus); mo3sanku 6enoro knesepa (White clover mosaic
virus) (Tymovirales: Alphaflexiviridae, Potexvirus); HeKpoTUYeCcKoM
MO3aWKM ropoLLKa noxkHocouesumyHoro (Vicia pseudorobus necrotic mosaic
virus) (Tymovirales: Betaflexiviridae, Carlavirus). [aHo onucaHue
YCTaHOB/IEHHbIX MPUPOAHbIX PE3epPBYyapOB WM OCHOBHbIX NEPEHOCYMKOB
YKa3aHHbIX BMPYcOB. 3akaloyeHue BK/IoYaeT B cebs nepeyeHb
MEpPONPUATUIA,  PEKOMEHAYEMbIX  OAA  MNPOPUNAKTUKA  BUPYCHbIX
3aboneBaHuii 6060BbIX WM TE3UC O HEOBXOAMMOCTM MPOAO/KEHUA
NIAHOBOTO MOHUTOPUHIA GUTOBUPYCONOTMHYECKON CUTYALMKN Ha TeppuTopum
poccuiickoro JanbHero BocToka.

Kniouesblie cnosa
Bobosble, Fabaceae, dputosupycei, Alfamovirus, Bromovirus, Cucumovirus,
Unidentified, Potyvirus, Nepovirus, Enamovirus, Potexvirus, Carlavirus.
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Abstract

Aim. The aim of the current work is to analyse the epiphytotic situation in
the south of the Russian Far East in connection with viral diseases of
legumes (Fabaceae Lindl., 1836).

Discussion contains a description of 18 viruses that infect legumes in this
region: Alfalfa mosaic (Martellivirales: Bromoviridae, Alfamovirus); Vicia
unijuga mosaic (Martellivirales: Bromoviridae, Bromovirus); Cucumber
mosaic (Martellivirales: Bromoviridae, Cucumovirus); Vicia unijuga
ringspot virus (Martellivirales: Closteroviridae, Unidentified); Trifolium
hybridum yellow mosaic virus, Bean common mosaic virus, Bean yellow
mosaic virus, Trifolium repens mottle virus, Mountain clover mosaic virus,
Red clover mosaic virus, Soybean chlorotic deformation virus, Soybean
chlorotic mottle virus, Soybean mosaic virus, Soybean weak mosaic virus
(Patatavirales: Genus, Potyvirus); Tobacco ringspot virus (Picornavirales:
Secoviridae, Nepovirus); Pea enation mosaic virus (Tolivirales:
Luteoviridae, Enamovirus); White clover mosaic virus (Tymovirales:
Alphaflexiviridae, Potexvirus); Vicia pseudorobus necrotic mosaic virus
(Tymovirales: Betaflexiviridae, Carlavirus). The description of the
established natural reservoirs and the main vectors of these viruses is
given.

Conclusion. A list of measures are recommended for the prevention of
viral diseases of legumes and a thesis is provided on the need to continue
the planned monitoring of the phytovirological situation in the Russian Far
East.

Key Words
Legumes, Fabaceae, phytoviruses, Alfamovirus, Bromovirus, Cucumovirus,
Unidentified, Potyvirus, Nepovirus, Enamovirus, Potexvirus, Carlavirus.

© 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

B 60/nbWWHCTBE CTpaH MuUpa BO3AesblBaHUIO 60608BbIX
(Fabaceae Lindl., 1836) yaensetcA  noBblleHHOE
BHUMaHMe. LleHHOCTb 3TUX CE/IbCKOXO3AUCTBEHHBIX KY/bTYP
onpeaenaeTcs, Npexane BCEro, BbICOKUM COAEepKaHMEM B
cemeHax 6enkos, 6oraTbix He3aMeHUMbIMU
AMUHOKMCNOTaMM ANA YesIOBEKA U XKMBOTHbIX. Yalle Bcero
B PacTEHMEBOACTBE UCMONL3YIOTCA coA KyAbTypHas (Glycine
max Merr., 1917), ropox nocesHoi (Pisum sativum L.,
1753), yeuesBuua nuuwesas (Lens culinaris Medik., 1787),
daconb obbikHOBeHHaa (Phaseolus vulgaris L., 1753),
¢daconb 3onotuctas (maw) (Vigna radiata Wilczek),
NaXUTHUK ceHHolt (Trigonella foenum-graecum L., 1753),
ymHa nocesHan (Lathyrus sativus L., 1753) u ap. Kpome
TOro, pAL  KyAbTyp WCNOMb3YIOT KaK MHOroneTHue
KopmoBble Tpasbl — knesep (Trifolium L., 1753), nouepHa
(Medicago L., 1753), poHHuk (Melilotus Mill.), KO3NATHMK
(Galega Tourn. ex L., 1753). MHorue 60608Bble sBNAIOTCA
OT/IMYHBbIMK  MeZoHocamu. ObwemnpoBble  NOCeBHble
naowaan 6060o8Bbix coctasnatoT 6onee 120 maH ra [1].

OcHoBHoOW KY/IbTypOM B CTPYKType
CEe/IbCKOX03AWCTBEHHOTO  MPOM3BOACTBA HA  [lanbHem
BocToKke Bcerga ssnsnacb cosa. MMeHHO 3TOT pervoH 6bin
OCHOBHbIM MOCTaBLWMKOM coeBblx 60608 B Poccum co
BpeméH CoBeTckoro Coto3a, HECMOTPA HAa OTHOCUTENbHO
HW3KYIO ypoXKaiHoCTb nopsagka 14 u/ra 8 Mpumopsbe [2; 3].
BO3MOKHO, 3TO CBA3aHO C TPASULMOHHBIMW METOAaMMU
cenekumm n cemeHOBOACTBA, B TO BPeMA Kak Ha MUPOBOM
pblHKE NpeobiafaeT 3epHO TPAHCreHHbIX COPTOB cou [4; 5].
BblpalwmBaHne 6060BbIX — OAUH U3 KAOYEBbIX BEKTOPOB
pasBUTMA pacTeHWEBOACTBA Ha tore poccuiickoro JanbHero
BocToka (Ha  TeppuTOopuM  Amypckoi obnactu,
Mpumopckoro U1 Xabapoeckoro Kpaes, EBpeiickom
aBTOHOMHOW o6nactn) [6]. OgHa W3 MPUYMH  HU3KOWM
YpOrKaHocTn 60608BbIx Ha JanbHem BocToke — Bpeautenu
M pacnpocTpaHeHue ¢GUTOMNATONOIMMIA Pa3INYHOrO reHesa,
BKNtOYaA GUTOBUPYCHble 3aboneBaHumA.

BoiaBneHue  Bos3byauteneir  u WCTOYHMKOB
pacnpocTpaHeHUs MHOEKUMOHHbIX 6onesHen cou Ha tore
poccuiickoro JanbHero Boctoka nposBoguTca ¢ KoHua 1960-
X rr. [7-9]. UccnepoBannch KOANEKUMOHHbIE MUTOMHUKM,
KaK MeCTO BO3MOXHOr0 MPOHWKHOBEHUA BUPO30B W3
APYrMX PErvMoHOB CTpaHbl U MUpa. bbian obcnenoBaHbl
NMUTOMHUKM, OMbITHbIE U NPOU3BOACTBEHHbIE MOCEBbI COM
BcepoccuiicKOro Hay4yHO-MUCCNeA0BaTe/IbCKOTO  MHCTUTYTA
con (BHUUC), NpumopcKoro 1 [anbHeBOCTOYHOIO Hay4yHO-
NUCCNefoBaTENbCKMX  WHCTUTYTOB  CENbCKOTO  XO3ANCTBA
(MpUMHUNCX w  OanbHUUCX) u  OMNopHble  MYHKTbI
Ffoccoptcetn  (FCY):  «PoxkaectBeHckoe»  (AmypcKas
obnactb), «CrtpyroBckoe»  (XabapoBcKuit  Kpal) w
«YepHurosckoe» (MpumMmopckuit Kpait).

OBCYXAOEHUE

B HacToAwee BpemA, Ha [danbHem BocTtoke Poccum B
nonynauuax KynbTusupyembix 6060BbiX BbifABeHO bosee
40 3a60n1eBaHMIt NPEANONOKUTENBHO BUPYCHOW NpUpoapbl.
M3  HMX B  KayecTBe  CaMOCTOATENIbHbIX  BUAOB
paccmaTtpuBatoTca 18 ¢duTOBMpPYCOB, KOTOpble
npuHagnexkat 8 pogam, 6 cemeiicteam, 5 oTpsgam (Taban.
1) [8; 10; 11]. PacnpocTpaHEHHOCTb BUPYCHbIX Bone3Hel Ha
coe MO BCEM KaTeropuam XO3AWCTB COCTaBuia B

NpPOM3BOACTBEHHbIX NoceBax A0 35%, a B KONNEKUMOHHbIX
—70-90% [12; 13].

SMV (puc. 1) cuutaerca Hambonee BPeAOHOCHbIM
BO BCeX CTpaHax B CWY LUMPOKOW PacrnpoCTPaHEHHOCTH,
BbICOKOW WHTEHCMBHOCTU nopakeHus pacTeHuit,
CMOCOBHOCTM CHUMKATb YPOXKAMHOCTL B 2-3 pasa U BAUATL
Ha KayecTBO CeMAH, yMeHblas cogepkaHue 6enka u
macna, COOTBETCTBEHHO, Ha 5-20% u 2,0-2,5% [14]. Kpome
TOrO, SMV oT/InYaeTtca 6onblWMm LUTAMMOBbIM
pa3sHoobpasuem, yTo nosbllwaeT 3KOIOrMYECKYIO
NAACTUYHOCTb 3TOrO BMPYCA W 3aTPyAHAET AMArHOCTUKY
[15-17]. B Poccwuitckoit Konnekuuu BupycoB BocToyHoW
Asun [18-20], dyHKUMOHMpPYOLWe Ha Base nabopaTopum
supyconornn ®HL, 6MopasHoob6pasua HazemHoOW 6MOTbI
BoctouHolt Asum ABO PAH, npogenaHa 6onbluana pabota
Nno W3y4yeHU0 OMONOrMYECKMX CBOMCTB LWTammoB SMV,
M30/IMPOBaHHbIX B nepuog 1969-2020 rr.: BblaeneHbl Tpu
rpynnbl  WTaMMOB 3TOrO  BWMPYCa,  Pas/iMyatowmxca
CTEMNEeHbIO BbIPAXKEHHOCTU CUMMNTOMATUKU.

lpynna A BKAtoyaeT B ceba cnabonatoreHHble
LITaMMbl, LWMPOKO PachpoCTpaHéHHble B AMypckoin o6n.,
XabapoBCKOM Kpae M ceBepHbiX pailoHax [MpumopcKoro
Kpas. MpuK 3apaKeHuMu WTammamu rpynnbl A CUMNTOMbI
3aboneBaHuA noyTn OTCYTCTBYIOT (puc. 2A).
CpepHenaTtoreHHble WTammbl  (rpynna  B)  Bbi3biBatoT
nebopmaumio  IMCTOBOW  MAACTUHKM, 3amef/ieHuMa  pocTa
LLeHTPaNbHOM WKW, B pe3yabTaTe Yyero SUCT npuobpertaet
XapaKTePHbIA  My3blpYaTO-MOPLIMHUCTLIA  BUA; HEpeaKo
NPOUCXOAUNO YepesioBaHWE MATEH YKeNToBaTO- M CBET/IO-
3en1€HOM OKpacku (puc. 2B). LWTammbl rpynnbl B
pacnpoctpaHeHbl no scemy [anbHemy BocToky Poccuum,
UMM Ke  nopakeHbl  OONbLIMHCTBO  COPTOB  COM,
BO34e/bIBaeMbIX KaK B Hallel cTpaHe, Tak U 3a pybexkom.
BbicOKOBMpPY/eHTHble WwTammbl (rpynna C) Bbi3biBalOT
06WHNPHY0 HekpoTuzaumio (puc. 2C) BnioTb A0 rmbenn
pacTeHMA U BbIABAEHbI HA OTAE/IbHbIX PACTEHMAX B HOXKHOM
yactm (B [puMxaHKaMCKOM HU3IMEHHOCTM U  toXKHee)
Mpumopckoro Kpas [12; 21].

Bblna uccnepnoBaHa YyBCTBUTE/IbHOCTb COPTOB COMU
(BeHepa, XoacoH, Meurta, Mpumopckan-529, NMpumopckasn-
412), paliOHMPOBaHHbIX B MPUMOPCKOM Kpae B TpeTbel

YyeTBepTM MPOLWIOrO BeKa, K TPEM MPOTOTUMHbLIM
KUTaNCKUM wrammam SMV n3 KuTtas:
SMV/China/Soybean/H5621, SMV/China/Soybean/K3140,
SMV/China/Soybean/J1889. Bce copta  OKasaaucb

BOCNPUUMUMBLIMKU (Hanbosiee BblpaskeHHas peakuma — Ha
var. lMpumopckasa-529, HammeHee — Ha var. BeHepa).
Pasnnune wWTammoB MpPOABAANOCH TONbKO Ha var.
MpumopcKan-412, Ha KOTOPOM LUTaMM Sy BbI3bIBaN PE3KYIO
MO3auKy C cunbHOU pJedopmauumeirt B TO Bpemsa, KakK
OCTa/ibHble — NILLIb YMEPEHHYI cMmnTomaTuky [9; 10; 21].
Takum 06pasom, KuTaliCKMe LWTaMMmbl NpeacTaBaAloT
ONacHOCTb AN eCTeCTBEHHbIX W arpoduToLEHO30B
poccuiickoro JanbHero BocToka.

Tpu NPOTOTUMHBIX [a/IbHEBOCTOYHbIX WTaMMa —
SMV/Russia/Amur_region/Soybean-A15135/FA12G/1994,
SMV/Russia/Amur_region/Soybean-A15136/FB34W/1994
n SMV/Russia/Khabarovsk_region/Soybean/Kh-12/1995 — ¢
YETKO pasnnyatowerics GUTONAaTOreHHOCTbIO Ha coe 6binn
MCNbITaHbl Ha copTax-auddepeHumatopax (tabn. 2) no
obuenpuHATol cxeme [22-24].
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PucyHok 1. 91eKTpOHHO-MUKpPOCKoNnyeckaa potorpaduma supuoHos SMV
Figure 1. Electron microscopic photo of SMV virions

=

PucyHoK 2. CmnTombl 3a601€BaHNA COU, STUONOTMYECKM CBA3AHHOIO ¢ SMV-nHbekumei:
A — cnabonaTtoreHHbIn WTamm; B — cpeaHenaToreHHbl wramm; C — BbICOKOMATOreHHbIN LWTamm
Figure 2. Symptoms of soybean disease etiologically associated with SMV infection:
A —low pathogenic strain; B— medium pathogenic strain; C — high pathogenic strain

# i
Tabnuua 2. Peakuma ™ copToB-guddepeHLMaTopoB coOM Ha 3aparKeHne NPOoTOTUMNHLIMWU Aa/1IbHEBOCTOUHbIMM
wrammamm SMV

Table 2. Reaction™**

of soybean differentiator varieties to infection by prototypical Far Eastern SMV strains

Copra-

anddepeHumnaTopbl con SM\{/Russm/Amur SM\{/Russm/Amur SMV/Russia/Khabarovsk
Soybean varieties- region/Soybean- region/Soybean- region/Soybean/Kh-12/1995
. . A15136/FB34W/1994 A15135/FA12G/1994
differentiators
Norin 4 M A M, Ve
Takachinagaha NR™S, D RS, M™%, M
Harasoy NV, NA®Y A M G
Ou 13 A VB™”® A
OB* NLcc NLcc A
Nemaschirasu” A Nt Nt
Dewamesumo A A A

lMpumeyvaHue: "Cumnmomei 3a6onesarus: A — omcymcmeue cumnmomos; D — depopmayus aucmosoli naacmuHKu; G — MOpUWUuHUCMocms;
M — mo3zauka; N — Hekpo3; NR — Hekpomuyeckue Konbya; NA — Hekpo3s sepxywku; NV — HeKpo3 #unokK; R — ckpy4usaHue aucmosoli
naAacmuHKu; S — namHucmocme; VB — oKkalimsaeHue xusok; VC — noceemseHue #UsoK.

WBprGJKEHHOCIﬂb cumnmomos: Loc — 1oKkaneHelli cuMnmom; Sys — cucmemHoe nposesneHue

ﬁudyd)epquuamop CcpedHenamo2eHHbIX WmamMmmos

”,audnpepel-fuuamop 8bICOKONAMO2EHHbLIX WMAMMO8

Note:”Symptoms: A — asymptomatic infection; D — deformation of the leaf plate; G — wrinkled; M — mosaic; N — necrosis; NR — necrotic rings;
NA — necrosis of the apex; NV — necrosis of veins; R — rolling of the leaf plate; S — spottling; VB — vein bordering; VC —vein clarification
*Level of symptom expression: Loc — local symptom; Sys — systemic manifestation

*leferentiator of medium pathogenic strains

"leferentiator of highly pathogenic strains
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ObcnepoBaHMe NOCEBOB MOKasano, 4YTO, HECMOTpA Ha
3HauMTeNbHble KoMebaHWA CTeneHn BOCMPUUMUMBOCTU K
BMPYCHON MHQEKUMM, NPaKTUYECKU Bce PaiOHWMPOBAHHbIE
copTa cou B Hambonbluel cteneHu 6blav nopaxkeHbl SMV
(50-75% yuacTkoB, No gaHHbiM UDA). NInwb y OTAENbHbIX
copToB uMHOrga AomuHuposan CMV. WHTEHCMBHOCTb
3apaKeHMA MNOCeBOB B KOHUe nepuoja  Beretaumu
coctasnsetr 50-98% — 37O cCBMAETENbCTBYET O HaANuuuU
MaccoBOro U MobWNbHOTO NepeHOCYMKa 3TOro BMpyca (CMm.
nanee).

PaHee cuutanocb, 4yto SMV He wumeeT Apyrux
X03feB KpOMe Ky/nbTypHOl ¢opmbl cou U nepepaetca
yepe3 cemeHa. OgHako nocnefHWe AaHHble FOBOPAT O
60onblwoM pazHoobpasnmn nsonatos SMV, BbiABAEHHbIX OT
apyrux pogos 6060BbIXx U He606OBLIX pacTeHuit [25-28].
Hamu 6b11n BbiaBaeHbl SMV-UHOUUMPOBaHHbIE pacTeHUA
avkopactywei coum (Glycine ussuriensis Regel et Maack) B
MpMMOpPCKOM Kpae, YTO MOXKET FOBOPUTb O BO3SMOXHOCTU
06pasoBaHMA MPUPOAHbLIX 04YaroB 3TOro Bo3byauTens
[29]. Oons BupycodOpHbIX CEMAH B MOCEBHOM MaTepuane

PuUcyHOK 3. A — 3/1IeKTPOHHO-MUKpPOCKoNUYeckas potorpadums BupmoHos BYMV; B — cumntombl 3ab6oneBaHusA com,

3TUONOrMYECKN cBAZaHHOTO ¢ BYMV-uHdekumein

coctasnnaetr 5-25% [30]. Takmm o6pasom, Haubonee
BEPOATHbIM MEPBUYHbIM UCTOYHMKOM 3TOro BO3byauTenn
Ha nonax ABAATCA  pacTeHus,  Bblpoclune U3
BUPYCODOPHbIX CEMAH, B TOM YuCae — U AUKOPACTyLLen
con. B panbHeiwem uHbeKuMAa pacrnpocTpaHaeTcs
MeXaHMYeCKMM MNYTEM MM C NMOMOLLbIO HAceKoMbIX (B
nepsyto oyepeap, — Ten).

BYMV (puc. 3A) Bbi3biBaeT Ha 6060BbIx
KpanyaTocTb:  MEJIKME  KEntble  nATHa, AudodysHo
paccesHHble no Bcemy aucty (puc. 3B). BYMV 6bin

obHapy:keH B MpuMopcKom W XabapoBCKOM Kpasx Ha
rnoceBax COW, PACMO/IOKEHHbIX B HenocpeacTBeHHOM
61M30CcTM  OT noceBoB KjeBepa. ITOT BUPYC MONKeT
nopaxaTb B 0TAe/bHble rogapl A0 50% pacTeHuit U CHUXKATb
YPOXKalHOCTb cemsaH (6060B) Ha BenununHy po 40 %.
BonbHble pacTeHMA CcOM  UMET CpedHIol  BbICOTY,

cocTasnstowyto 90% OT BbICOTbl 340POBbIX KycToB. Hamu
NOKa3aHo, YTO MNOCTOAHHbIM WMCTOYHMKOM WHEKUMU ans
MoCeBOB COU ABAAIOTCA Pas/NYHble BMAbI AMKOPACTYLLErO
Knesepa [11; 12].

Figure 3. A — electron microscopic photo of BYMV virions; B — symptoms of soybean disease etiologically

associated with BYMV infection

CMV (puc. 4A) nocnefoBaTenbHO yBe/MYMBAET CBOE
npucyTcTene B nocesax 6060Bbix (puc. 4B) Ha tore
poccuiickoro JanbHero BocToKa B TEKYLLEM CTONETUMN.

MepBOHa4yanbHO 3TOT BMPYC Obin  onucaH Y.
Koshimizu n N. lizuka (1963) Kak BMpYC 3a4epKW pocTa
com (SSV — Soybean stunt virus)3 [31]. Ha OanbHem Boctoke
Poccum Bupyc 6bin ngeHTMdumumMpoBaH ewé B 1967 roay v
OTMeuYeHa ero CylecTBeHHasa BpefoHOCHOCTb [8]. Mo3aHee
6bI10 nokasaHo, 4yto SSV saBnsetca BapuaHtom CMV,
a[anTMpPoOBaHHbBIM K 6o60BbIM — CMV-L [32; 33].

Hanbonee cunbHO pacTteHMa cou nopakatoTcs
CMV-L B KONNEKUMOHHbIX U CeNEKLMOHHbIX MUTOMHUKAX.
M3 npoBepeHHbIx 82 copToB Ha [Ja/IbHEBOCTOUYHOM CTaHLUM
BMP u 62 coptoB BO BcepoccuiiCKOM MHCTUTYTE cou (r.
bnaroseweHcK) oTpuuaTenbHas peakuma Ha CMV-L
Habnoganacb y pacteHuin 22 (26,8%) n 14 (22,6%) copTos,
COOTBETCTBEHHO. PalOHUPOBaHHbIE copTa nopaxkeHbl CMV-
L B OCHOBHOM He3HauuTenbHO — A0 10%; oTaenvHble Xe

3 Umetowwmii uctopmueckoe 3HaueHue SSV He cnesyeT nyTaTb C BUPYCOM
OCTPOI1 CypOBOI 3a4ep»KKK pocTa cou (SSSV — Soybean severe stunt virus)
(Picornavirales: Secoviridae, Nepovirus), KOTOpblit He 0BHapYKeH Ha
JNanbHem BocTtoke.

copTa, MOJlyYyeHHble W3-3a pyberka, MNopaXKalTcAs 3TUM
BMpycom noutn Ha 100%. BepoATHO, 3TO CBA3AHO C TeM, YTO
CMV-L 6bin MHTpoAyumMpoBaH Ha [anbHuii BOCTOK u3-3a
pybexa, M copTa MeCTHOW CeneKkuMu OKasanucb bonee
YCTOMYMBBIMM K 3TOMY nmaTtoreHy. Ho Hanbonee BepoAaTHO
apyroe obbAcHeHWe: mecTHble wTammbl CMV-L okasanucb
6onee arpeccuBHbIMU no OTHOLUEHUIO K
MHTPOAYUMPOBAHHbIM COpPTaM, TaK KakK CemMeHamu 3ToT
BUPYC Nepefaétca B OY4eHb HE3HAUYUTE/IbHbIX KOMYecTBax
[34].

MccnepoBaHnA nokasanu Haavume B NONyAAUMAX
6060BbIX HECKO/IbKO WTammos CMV-L, pasnunyatowmxca no
natoreHHoctu. B CeBepHoit Kopee Ha coe Hamu 6bin
BbIAB/IEH CU/IbHONATOrEHHbIW WTAaMM M3 rpynnbl 6060BbIX

WTAaMMOB,  OTMYAIOWMIACA MO MMMYHOXMMUYECKUM
XapaKkTepucTMkam  OT  paHee  M3ydeHHbIX  (paHee
Heny6nuKoBaBlUMECA AaHHble). [loKasaHo, 4To MyTu

umpkynaumm  CMV  BKaoyaoT B ceba ouarnm cpeau
OMKOPACTYLWMX pPacTeHUM, a TaKXKe MoceBbl OBOLUHbIX
KyNbTyp 1 KapTodens [32; 34].
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PUCYHOK 4. A — 3/1eKTPOHHO-MUKpOCKonuyeckan doTtorpadus suproHos CMV; B — cumntombl 3abonesaHuns coum,

3TMONIOrMYECKM cBAzaHHOro ¢ CMV-undbekumei

Figure 4. A — electron microscopic photo of CMV virions; B — symptoms of soybean disease etiologically

associated with CMV infection

BCMV  BcTpeuaeTcA B noceBax cou, OCOBeHHO
NPOU3BOACTBEHHbIX,  3HAYUTE/NIBHO  peXe  BUPYCOB,
onucaHHbIX Bblwe. OaHako BCMV oTauuyaetca ocoboli
BPEAOHOCHOCTbIO ANs 6060BbIX U B 3HAUMTENIbHOM CTENEHU
pacnpocTpaHAeTcA cemMeHamu UK Tnamu. MexaHuyecKas
nepegadya 3atpygHeHa. BCMV Bbi3biBaeT y 60608BbIx
YKOpOUYEHME MEXOO0Y3NNMIN U YepeLlKoB, Kap/IMKOBOCTb,
nedopmaumio nMcTbes, onageHue 606o0s. (puc. 5) [7-9].

MokasaHo pesepsupoBaHne BCMV Ha Knesepe
nonesom [8].

AMV - nogobHo CMV-L — naTtoreH C o04YeHb
LUMPOKMM KPYroM pacTeHMit-xo3AeB U 6OSbIMM YMCNIOM
Tnen-nepeHocynMKoB. MoKeT nopaxaTb pacTeHua U3
Pa3INYHbIX CEMENCTB.

3TOT BMpYC 6bln BNepBble 0BHapyKeH Ha coe T.A.
MNonveaHoBoi (1980). ¥ 60608Bbix BMJ/1 BbI3blBaeT ApPKyto

KENTYIO  MATHWUCTOCTb,  4acTo Kéntoe
OKaMIeHWE }KUNOK (puc. 6).

Hamu nokasaHo, 4To AMV 4yacTo BblABAAETCA Ha
coceHMX C MocCeBaMM  COM  OMKOPACTyWwux U
KY/NIbTUBMPYEMbIX BMAAX: K/eBepe, TOpOLUKe, AOHHUKe,
ocote, Kaptodene. Bce 3TM pacteHua  ABAAKOTCA
WUCTOYHUKOM WHeKuun ana con. Bmecte ¢ Tem, AMV
CepbE3HOr0 3KOHOMMUYECKOTro 3HayeHua Ha [anbHem
BocToke noka He umeer.

TRSV (puc. 7A) Bbi3biBaeT y 6060Bbix HeEKpoO3
BEPXYLUEYHOW MOYKM M Npoanbepaumto LBETOUHbIX KUCTEN
(puc. 7B). BcTpeuaetca pegKo M He HaHOCUT 60/blIOrO
ywepba AanbHEBOCTOYHbIM X03AUCTBaM. B TO ke Bpems us-
3a ero cnocobHoOCTM B BbICOKOM CTenmeHW NepenaBaTbCs
ceMeHamMu npeacTaBAfeT OMacHOCTb MPW 3aBO3e WX W3
PErMOHOB C BbICOKMM YpPOBHEM PacnpocTpaHeHUem 3Toro
Bupyca [7; 8].

npoAasnAaeTca

PucyHok 5. BCMV Ha pacteHuax con
Figure 5. BCMV in soybean plants

SWMYV 6bin Bnepsble naeHtTudUumMposaH H.H. Kakapeka c
coaBT. [35] Ha pacTeHuax cou B Konnekuum UHCTUTYTa com
(r. BnaroseweHcK). UcxoaHoe o6o03HayeHuWe Bupyca —
nsonat A15074KTP. SWMV BbI3bIBaeT CMMNTOMbI cnaboit
MO3aMKM Ha coe. Bbin nepegaH nyTem MexaHUYeCKoW
MHOKYNALUN Ha pAL MHAMKATOPOB; OPUIMHANIbHOCTb €ro B
TOM, 4YTO MexXaHuyeckas MHOKyaAumMAa com  6Bbina
6e3ycnewHa (Tabn. 3). Nepesaun cemeHamm NOPaXKEHHbIX
6060B O0BOLWHbIX He 3apUKCMPOBAHO, HO Taamu Myzus

PucyHok 6. AMV Ha pacTeHusax com
Figure 6. AMV in soybean plants

persicae Sulzer, 1776 natoreH nepegaetca 3pdeKTUBHO.
Touka Tepmuyeckoi uHakTuBaumu (TTU) — 752C, nepuog,
coxpaHeHuna unHobekumoHHoctn (MCU) — 7 cyt. (T.e. BMpYC
[OOCTaTOMHO cTabwuieH BO BHelHel cpeae). BMpUOHBI
HUTeBMAHOU ¢opmbl AnnHOU 800 HM MPUCYTCTBYIOT B
60NbWOM KONMYECTBE M CUBHO arpernpytoT fatepanbHo.
Bbixon Bupyca coctasaset 0,3-2,0 mr Ha 100 r aAuctbes.
Cnektp noraouweHua (min 245 Hm, max 260 HMm)
XapaKTepeH  ANA  HykaeonpoTenaos  GpUTOBUPYCOB.
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dnekTpodopeTnyecku oTMeveHa reTeporeHHoCTb
KancugHoro  6enka,  BbiABAAAOCb  3-4  30HbI  C
MOEKYNAPHBIMM Maccamu oT 24-32 k/[la, 4TO XapaKTepHo

= e "“‘H-*.‘:i—

-

PUCYHOK 7. A — 3/1eKTPOHHO-MUKpOCKonuyeckan dotorpadus supmoHos TRSV; B — cumntombl 3ab6onesaHus coum,

3TUOIOrMYECKM CBA3AHHOIO ¢ TRSV-uHbekuuen

ana popa Potyvirus. OTMeYeHO Hanuune obLMX SNUTOMNOB
nccnegyemoro M3onata € TUNUYHBIMKM NpeacTaBUTensimu
aToro poga — SMV n BYMV [35].

Figure 7. A — electron microscopic photo of TRSV virions; B — symptoms of soybean disease etiologically

associated with TRSV infection

o #
Ta6nuu,a 3. UccnepoBaHune Kpyra pacteHnn-xo3faes BUPYCOB, BblABNEHHbIX Ha COe B KONnekKunn

MHcTUTYTa com (r. BharoselueHck)

Table 3. Study of the range of host plants# viruses detected on soybean in the collection

of the Soybean Institute (Blagoveshchensk)

MHAMKaTOpHoe pacTteHue

. SWMV SCMV SCDhV
Indicator plant

Cassia angustifolia A A A
Chenopodium amaranticolor Dot, N A NR, N, D
Chenopodium murale A N,C, S A
Chenopodium quinoa N N,C S A
Cucumis sativus N A A
Faba bona M, C, Mot A N
Glycine hispida A M, N, S C,D
Lotus tetragonolobus A A A
Phaseolus lunatus A A A
Phaseolus vulgaris N, NR, M N, C, NV N, C, NV
Pisum sativum A N D, VC
Trifolium repens A A A
Trifolium fragiferum A A A
Trigonella foenum-graecum A C,S,N A
Trifolium gladiata A A A
Vigna sinensis D Dot, N A

# o
MpumeyaHue: " Cumnmomel 3a60ne8aHuA: A — beccumnmomHas uHgekyus; C—xa0po3; D — depopmayus Aucmosoli naacmuHKu;
Dot — moyeyHble Hekpomu4yeckue namHa; N — Hekpo3; M — mo3auka; Mot — Kpanyamocmes; S —namHucmocme; NV — HEKPO3 HUSOK;

NR — HekpomuyecKue Konoya,; VC — noceemseHue #unok

Note: ”Symptoms: A — asymptomatic infection; C — chlorosis; D — deformation of the leaf plate; Dot — necrotic dots; N — necrosis;

NR — necrotic rings; VC —vein clarification

SCMV  (nepBoHauyanbHoe o0603HayeHWe —  U304AT
A10213KVP) XapakTepuayeTca Bblpa*KeHHbIMMU
CMMMNTOMaMM XJIOPOTUYHOWM Kpan4yatocTu. bblio nokasaHo,
YTO XOPOLIMM UHAMKATOPOM ABAAETCA Gacosb 2-X COPTOB —
Perlicka w»n Michelite. WHAaMKaTOpHbIMKM  pacTeHUAMM
ABNAIOTCA, B OCHOBHOM, 60608Bble (Tabn. 3). SCMV
nepegaetca cemeHamm ¢ 3pPeKTUBHOCTbIO 0KOM0 9%. Tau
M. persicae, no-BMANMOMY, He MNEPeHOCAT 3TOT BUPYC.
SCMV nabuneH: TTU 659C, NCU 1 cyT. B anekTpoHHO-
MMKPOCKOMMUYECKMX NpenapaTax OOHapy)KeHbl AJIMHHbIe
r’MbKMe HUTEBUAOHbIE YacTuubl AAuHOM oKono 800 Hm.
Bbixog, Bupyca coctasma 3,2 mr Ha 100 r anctbes. CnekTp

NorNoWeHNA OUYNLLEHHbIX 06pa3yoB min 240 HM, max 255
HM; Ego/E80~1,2 [35].

SCDV (nepBoHa4anbHOoe 0603HauyeHWe — W30NAT
A15091KVP) BbI3biBaeT y 6060BbIX CMMNTOMbI 06LLEro
xnoposa u gedopmaumm anctbes (Taba. 3). IddeKTUBHOCTbL
ceMeHHoM nepegaun cocTtasnfeTr 14%. Mepepaya SCDV
TNén M. persicae OTCYTCTBYET, UYTO HeXapaKTepHO A/
noTMBMpPycoB, 0BbIYHO NErko nepeaaroLwmxca STUM BUAOM
HaceKkomblIx. Bupyc nabunex: TTU meHee 552C, NCU 1 cyT.
BUpPUOHbI — HUTEBUAHOW dOpMbI, TMOKME, ANMHON OKONO
850 HMm. Bbixog Bupyca coctaBun cBbiwe 8 mr Ha 100 r
pactutenbHoM maccbl. OuulleHHbI npenapaT wumen
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TUNUYHBIN ANA HYKAeonpoTenaa CNekTp NOrAoWeHua: min
240 HMm, max 260 HM; Eygo/Eag0=1,2 [35].

VUuRSV 6bin Bnepsble obHapyxKeH H.H. Kakapeka ¢
coaBT. [36] Ha ropowke ogHonapHom (Vicia unijuga Braun
A.) ¢ cMMNTOMaMK KOJIbLLEeBOM NATHUCTOCTU U IMHEWHOTO
y3opa. locne nonyyeHus nepBUYHOrO M301ATa U €ro
HaKOM/NeHNA B KOHLEHTPUPOBAHHbIX 0bpasuax 6Oblin
06Hapy»KeHbl HUTEBUAHBIMM  YACTMLAMM  pasmepamu
aavHon 1000-1200 Hm 1 10-12 Hm B anameTtpe. TTU 559C.
Mpn  KOMHaTHOW  TemnepaType BWUPYC  COXpaHAeT
MHPEKLMOHHOCTb B cOKe 6060B MeHee CYyTOK B MCXO4HOM
TMTpE 10°. VuRSV pacnpocTpaHAeTca TAAMU U CEMEHAMMU.
MommMmo 6060BbIX, 3TOT BUPYC MOXKET ropaxaTb
nacnéHosble U mapeBble. Bbixog Bupyca coctasaset 20-30
Mr Ha 100 r auctbes. CooTHoWweHMe nornoweHna Exgo/Eago
COOTBETCTBOBANO 1,4-1,5. MoneKynapHaa macca
KancuaHoro 6enka Bupyca coctaBuna 34 k[a. Bupyc
06/1ajaeT BbICOKOM WMMYyHOTreHHOCTblo (TUTP B UDA
1:25600). AHTUreHHOro poacTBa C MOTUBUPYCAMWU He
Habnoganocb. lpeaBapuTesbHO  BUPYC  KOAbLEBOM
MATHUCTOCTU TOPOLUKA OAHOMAPHOro MAeHTUOUUMPOBaNU
KaK npeactasuTensa cemelictea Closteroviridae [36].

VuMV, KoTopbili TakKe BCTpeyaeTca Ha V. unijuga,
npvBOAA K PasBUTMIO CUMMNTOMOB XENTON MNATHUCTOCTU U
HeKkpoTu3aumm, bbin Bnepsble onucaH H0.T. Boskosbim [37].
JTOoT BMpYC BCTpeyaeTcA Ha Tepputopum [lpumopcKoro
Kpas n AMypcKoli obnactu.

PEMV 6bin BbisiBneH B 1980-e rogbl Ha ropoxe co
cneumonyeckMMmn CUMNTOMaMKN — MOCBETIEHUEM KUK U
BbIPOCTaMMU Ha WX obpaTHol cTopoHe. CemeHa 60/bHbIX
60608 M ropoxa menkue U MMelT Hosnee UHTEHCUBHYIO
YKENTYIO OKPACKy, YeM CeMeHa 340PO0BbIX pacTeHui. OcTpas
dopma 3aboneBaHun COMNpoBOXKAaeTcs pesKoi
nedopmaumelt n ypoanamBocTblo pacteHuit [38; 39].

VpNMV o6HapykeH B Crnacckom M YyryeBckom
pavioHax [MpMMOPCKOro Kpas, a TaKXe B paloHe 1.
Bonouyaeska EBpelicko  aBTOHOMHOM o06nacT  Ha
pacTeHuMAX ropoLKa NoxKHocodeBudHoro Vicia pseudorobus
Fisch. et Mey C.A. C HEKpPOTMYECKOW MO3auMKoW W
HeKpoTu3aLmen YKUIOK. B KOHUEHTPUPOBAHHbIX
npenapatax M3 Ccoka 60/bHbIX PACTEHUI BbIABAEHDI
HUTEBMAOHbIE YacTuLbl AAMHOM nopsaaka 650 HM
ponametpom 10-12 Hm. BuMpUMOHbI coaeprann OAUH BUA
KancugHoro 6eska ¢ monekynapHol maccov 34 kla u ogHy
monekyny PHK. Kpyr xo3seB BKntoyan B cebsa pacTeHus,
npuHagnesxkawme  cemeiicteam  Chenopodiaceae  u
Fabaceae. @ MapeBble  3apa)ka/MCb  WUCKAHOUUTENBHO
NoKanbHo. JdGdEKTMBHO nepenaBancid MeXaHWYecKu U
Taamu M. persicae [40].

Ha  AuKopacTylwimx  AanbHEBOCTOYHbIX — BMAAX
knesepa (Trifolium L., 1753) 6bin  BbifBAEH pAg
¢uToBupycos. Ha knesepe nyrosom (T. pratense L., 1753)
Hanbonee yacto BbiABAAeTCcA BYMV, Bbi3biBalowWMi APKYIO
KENTYIO  MO3auKy. Ouarun 06bI4HO  OrpaHUYeHbl
HECKO/IbKMMWU PaCTEHUAMU U MNPUYPOYEHbl K OMyLIKam
NecHbix maccueoB (Mpumopckuii U XabapoBCKUiA Kpas) u
necononocam (Amypckas o06sactb). IToT BUpyC 6bia
BbIAB/IEH TaKXe Ha knesepe ntonuHosom (T. lupinaster L.,
1753) c cMMnTOMamu KENTOW MO3auKM B AMYypCKOM
obnact. Ha HecKONbKMX BMAAX KaeBepa BbiABAEH pAL
notTmeBMpycoB: Ha rubpugHom (T. hybridum L., 1753) c
CUMNTOMamMu KEnto mosamku — ThYMV, Ha ropHom (T.
montanum L., 1753) — MCMV, Ha nyrosom (T. pratense L.,
1753) — RCMV, KoTopble oTanyatotca ot BCMV 1 BYMV no
CBOMM  @HTUTEHHbIM  CBOMCTBAM M pady  Apyrux
xapakTepuctuk. TrMoV nsonnpoBaH 13 Kaesepa NoA3yyero

(T. repens L., 1753) ¢ cumntomamm Kpanuyatoctu. TrMoV
npeactaenfer cobol HWUTEBUMAHbLIK BUPYC MPUMEPHO
800x12 Hm. OH noKaszan OTHANEHHOE Ceposlornyeckoe
POACTBO C aHTUCHIBOPOTKAMM K Pa3/IMYHbIM NOTUBUPYCAM —
BCMV, BYMV wu Y-Bupycy Kaptodensa. OcobHakom cpegm
«KneBepHbIx» ¢uToBMpPYCcoB [anbHero BocToka cTouT
notekcempyc WCMV, umelowWwmii COBEPWEHHO WHble
aHTUreHHble cBoncTa [41-43].

3nudutoTnonorna Bupycos 6060BbiX pacTeHUi
DanbHero BoCTOKa CyLLECTBEHHO OC/OMHAETCA Tem, 4TO

3T BMpPYCbl MOPAXalT He TONAbKO MpeacTaBuUTeNei
cemelictea Fabaceae.
Haunbonblee KO/IMYecTso B0o3byauTenen

3aboneBaHuit 6060BbIX NPEACTaBNAEHO NOTUBMPYCaMM, T.e.
3HTOMOGDUNABbHBIMM naToreHamu. UccneposaHne
3HTOMOayHbl noceBoB 6060BbIX Ky/AbTyp MOKAa3ano
6onbwoe pasHoobpasue duTodaros, CNocobHbIX
nepenaBsaTb BUpYCbl. Hanpumep, sHTOmodayHa coesoro
nona BKAw4YaeT B ceba 6onee 100 BMOOB HaCEKOMbIX
dutodaros [44]. C BbICOKOM CTeneHbi pPacnpoCcTpaHeHuA
¢dutodaros M cBA3AH BLICOKMIA YPOBEHb 3aPAXKEHHOCTU
60608BbIX BUPYCHbIMW 6one3HAMU. OCOBEHHO BaXKHbIM
aBnaetca  ¢akt npeobnaganua  Tnekr  (Homoptera,
Aphidinea) B aHTOMOdayHe noneit con n gpyrux 6060BbIX
(bonee 70%). B 3Tom cmbicie, B MepByl0 o4vepesb,
HeobxoaMMO OTMETUTb BUAbI TAel, TPODUYECKUN CBA3AHHbIE
¢ Fabaceae — 310 coeBas (Aphis glycines Mats.), akaumeBasn
(A. craccivora Koch), niouepHoBas (A. medicaginis Koch),
6o6oBas (A. fabae Scop.), 3enéHas Bukosasa (Megoura vicae
Buckt.), ropoxoBas (Acyrthosiphon pisum Koch) Ttnhs - a
Takke  Hecrneunduyeckme  ana  6060BbIX  KyabTyp
KaptodenvHasa (Aulacortum solani Kalt.) n 6axyeBas (A.
gossypii Glov.) [37; 45].

OTaenbHO cneayeT BbIAENUTD YKe YNOMUHABLLYHCA
nepcukosyto Tato (M. persicae). OHa aBnsetca Hanbonee
MacCOBbIM BUAOM CPeAn MUIPaHTOB (KpblnaTbix ocobeit) B
nepsoi MonoBuHe neta — cBbllwe 26% OT Bcex
oT/NaBAMBaemMblXx B cocyabl Mépuke Tneii. Ee ocobu He
KOJIOHU3UPYIOT COO, HO KpblnaTble MMAaro A0BOJIbHO YacTo
dukempytotca B apmaodayHe coeBbix Nonel u Ha OTAENbHbIX
nocagkax ¢aconu, ropoxa, AyLIMCTOrO rOpoLIKa U NHONUHa.
BblACHMNOCH, YTO, cOBeplias NPOBGHble YKO/bl, KpblaaTble
MWrpaHTbl M. persicae MoryT B BbICOKOM NPOLLEHTe nepesaTtb
SMV [46].

Bo BTOpOW NnonosuHe neta HabaaETCA MaccoBas
KOMIOHM3aumMa con ocobsmu coesoit Tam A. glycines Mats.
MoKasaHo, 4YTO  fNeTHWe  murpaHtel  A.  glycines
nepemeLLatoTcA U3 OXKHbIX NMPOBUHLMI KuTaa cHavana B
€ro CeBepPO-BOCTOYHbIE PAOHbI BC/IE 38 BCXOA4AMMU COM, A
3aTeM, BO BTOPOW MNOJIOBMHE WIONA, Yale Bcero B 20-x
yucnax Mecaua, C TOCNOACTBYIOWMMKM B 3TO Bpems
BeTpaMu, MonajalT W B conpenenbHble Tepputopum
poccuitickoro [danbHero Boctoka. Bcero 3a Hegento (3a
OLHO TOKOJIEHME), NJIOTHOCTb MOMNYAALUUU COEBOW TAU
yBENNYMBAETCA B 5-7 pas, YTO roOBOPUT O BbICOKOW CTeMNeHu
Mmurpaumm storo smaa [45].

B KoHUe wuonA — Hayane aBrycta obwgas
UMUCNEHHOCTb BCEX BWAOB T/Eei, NUTAIOWMXCA Ha Coe,
OOCTUraeT Makcumyma. MOXKHO NpeanosioKuTb,  YTO
CyLLEecTByeT BO3MOMKHOCTb NEPEHOCA KPbIIaTbIMU 0CObsMM
A. glycines BOo3byguTeneir BMPO30B C  KUTAMCKOM
TeppPUTOPUK (B YAaCTHOCTM, — U3 MPOBUHLMI XIUNYHU3AH U
MpuH). WMmeHHO B 3TOT Mepuos pes3Ko Bo3pacTaeT
3apaxeHHoctb conm (¢ 5-7% po 50% w  Bblwe)
3HTOMOOUNBbHBIMK BUPYCaMU. B AanbHellem KoamMyecTso
60/IbHbBIX PACTEHUI PACTET HEe3HaAYMTeNbHO, YTO CBA3AHO,
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cKopee BCEro, c BO3pacTHOM YCTOMYMBOCTbIO.
MprmeyaTenbHo, YTO, HECMOTPA Ha BbICOKYO YNCNEHHOCTb
A. solani Ha nucTbAX com, KpbliaTtblix ocobel 3Toro BMAa
HEMHOrO M  KaK MNepeHoCYMK KapTtodenbHaa Tas
HeaddekTuBeH. MpeobnagaloT e B OTNOBAX KpblaaTble
CaMKW MepcuMKOBOM, coeBoi, baxyeBon, KanyCcTHON Taein —
80-84%. [Mpuuyém Ha pgono murpaHtoB A. glycines
npuxoantbca 27%, a Ha gonato M. persicae — 26% OT Bcex
OoT/1IaBAMBaeMbIX B cocyabl Mépuke admang. 3Tm umnodpsbl
CBMAETeNbCTBYIOT O TOM, 4YTOo 0ocobu A. solani He cTonb
onacHbl B PacnpocTpaHeHUW BO3byauTENein BUPYCHOWM
MHOEKUMM, KaK ocobu (ocobeHHO KpblnaTble) Apyroro
cneunduyeckoro ana cou suaa — A. glycines nuanm murpaHTbl
He CBOWMCTBEHHOTO eli Buga — NepcuMKkoBol Taum [45; 46].

Mo [AaHHbIM 3KCMEePUMEHTANbHbIX UCCNEeAO0BaHWUM,
cTeneHb WMHOULMPOBAHMA pPaACTEHMI, WMHOKYAMPOBAHHbBIX
SMV ¢ nomoubto Tnen, coctaBuna: no ocobam A. glycines —
83-100%, A. solani — no 62% v A. gossypii — ot 17 no 33%. B
Hay4yHOM NUTepaType BCTPeYaeTca MHPopMaLma 0 TOM, YTO
A. glycines MOXeT NepeHOCUTb LIMPOKUIA  CMEKTp
¢duTtoBupycos [47; 48]. Bmecte c Tem, crnocobHoCTb
nepeaaBaTbCA TAAMM Pa3/iMYaeTCs Yy pPasHbiX LWITaMMOB
SMV [49; 50].

Kak oTmeuyanocb Bblle, OCHOBHbIM WMCTOYHUKOM
SMV (a Takxe paga pgpyrux GUTOBUMPYCOB) SABAAKOTCA
3apakéHHble cemeHa coM, NO3TOMY, pacnpegesneHue Mo
NOJII0 MO3aMUYHbIX PACTEHUI, BbIPOCLINX U3 BUPYCODOPHbIX
CeMAH, HOCWUT CAy4aliHbld XapakTep. [lepBoHayanbHoe
3apakeHuMe 340pOBbIX PACTEHUMI COM  OT  WCTOYHMKA
WHPEKLMM MPOUCXOAUT B MOMEHT nepenéra Tnew
(npenmyuwiectseHHo A. solani) Ha col0 W Noucka UMK C
nomouwblo MpPobHbIX YKoNoB Haubonee 61aronpuATHbIX
KOPMOBbIX pacTeHuin. Bropas BosHa 3aparkeHua (a no cytm
— nepesapaxeHus) com SMV npoucxogut B MOMEHT
MaccoBOro NI€Ta Ha NonA NeTHUX MUrpaHToB A. glycines — B
KOHUE uiona. W, HakoHel, HOBas BO/IHA Mepe3apakeHus
NPOUCXOAUT B MOMEHT  MacCOBOrO  OKpblAeHUs
KOJIOHM3UpYOWNX coto admama v pasnéta ux Ha apyrue
pacTeHMA — KaK MpaBwWio, B MNepBON JAeKaje aBrycra.
OfLHaKO 3TO MepesapakeHue yiKe He CTO/b ONacHO, TaK KakK
HauMHAeT  NpoABNATLCA  BO3pacTHas  YCTOMYMBOCTb
(ManoBoCNPUMMUYMBOCTL) BO34ENbIBAEMbIX PACTEHUA K
BUpPYCHOM MHbeKkuun. Kpome Toro, npu mo3gHUX CPOKax
3apaxeHnsa MHOEKUMA MPAKTUYECKM He NPOHUKaeT B
cemeHa [46; 48].

BONbLWMHCTBO T/Iei, KONOHU3MpYoWwmx 6060Bble,
cnocobHbl NepeaasaTtb U Hecneunduyeckne ana 60608BbIX
KYNbTYp BMPYCbl, KOTOpble, TEM HE MeHee, HAHOCAT UM
CYLLECTBEHHbIN Bpea. B nepsyio ouvepeap, pedb UAET O
CMV u AMV, B 3HQuuTe/NIbHOM CTEMEHW MOpPaXKaoLLMX
NPaKTUYeCcKK BCe Ky/nbTuBMpyemble 6060Bble pacTeHus, a
TaKXke npeacTaBuTenen ApPyrux Cemeincts, B 4acTHOCTH,
Solanaceae. MHorme BMpYCbl, KaK CKa3aHO Bblle, MOTYT
pe3epBMpOBaTLCA B OMKOPACTYLLUX pacTeHusX.
MNpepnonaraetca, 4to uUcTodHMKOM BYMV  asnstotca
ropoLlek o4HONapPHbIN, 4OHHUK Benblid, KNeBep KpacHbIn 1
Knesep rmbpuaHbin. AMV B 3MMHWIA Nepuog, cCoxpaHaeTcs B
noceeBax KneeBepa M B HEKOTOPbIX COPHbIX PacTEHUAX
pasHbix BMAO0B. COrNacHO AUTEpPaTypHbIM AaHHbIM, 3TOT
BUpYyc nopaxaet 305 sngos us 47 cemeicts [51].

Takum o6pasom, mepbl 60pbbbl C BUPYCHBIMM
60ne3HAMM 6060BbIX A0MKHbI ObITb COPUEHTUPOBAHbI B
nepByto oyepedb Ha MpeaynpexAeHUe PacnpocTpaHeHUs
ux  BosbyauTenei nepeHocYnKamm. Heobxoanmo
cobnt04aTh NPOCTPAHCTBEHHYO U30AALMIO NOCEBOB COM OT
NnoceBOB KNeBepa U MIlOLEPHbl, BECTU aKTUBHYHO H60pbby C

COpHAKaMM, a ANA NPeaoTBPaLLeHNa MaccoBoro nNéta Tiemn
npumeHatTs  abuumabl. B onTMManbHOM  BapuaHTe
NPOCTPAHCTBEHHAA M30MAUMA A0NKHA OblTb TaKoM, YTO6bI
32 Bpemsa e€& npeojoseHus TAA ycnena «notepATb»
BOCMPUHATbIE €10 HEMePCUCTEHTHbIE BUPYChI.

Jang M.-H. u Lui V. [52] npoBenu uccnepgoBaHue
OMHaMUKM pacnpocTpaHeHWsa BUPYCOB M MOKasanu, 4to
MaKCMManbHOe MpoAB/JEHME BWPO30B Ha pacTeHUAX
Habnogaetca cnyctsa 15-20 gHen nocne NMKa YNCIEHHOCTU

TNen-nepeHoCYNKOoB. B 60nbWNHCTBE cnyyaes
nepesapa)keHMe  pacTeHUin OT  MepBMYHOro  ovara
npoucxogut B npegenax 5-15 m. WHTeHCcMBHOCTb

nepesapakeHua 340POBbIX PACTEHUI COM HOCUT NIABHbIN
CTyNeH4YaTbl XapakTep. B kpyre c paguycom 2 m ot
NepBMYHOro o4ara BUpPYCHOU WHeKuun oTmeuvaetcs 20-
30% 3aboneBlIMX pacTEHUIt; B Kpyre ¢ paguycom 5 m — ao
70% n B Kpyre c paguycom 10 m — 85-90% BMPO3HbIX
pacTteHMii (HapacTaloWwMM MTOFOM K KOHLY Beretauuu).

OueHb peaKo BCTPEYAIOTCA BTOPUYHO  3apaKEHHble
pacteHusa 33  npegenamu 12-meTpoBOi  30HbI.
MaKcumanbHoe  paccTosHue, Ha  KoTopom  6binio

3adUKCMPOBAHO BTOPUYHOE 3apaKeHMe COM C MOMOLLbIO
TAeun, coctaBuio 25-45 m oT nepBMYHOro oyara MHdeKunn
[52]. NosgHee noKa3aHO, YTO B MOAEBbIX ycaoBuax BMC
pacnpocTpaHAeTcA NepeHoCYMKaMn NPemmMyLLeCTBEHHO 40
100 M no HanpaB/JeHUIO TOCMOACTBYHOLWMX BeTpoB [53].
KocBeHHO 3TO cBMAETENbCTBYET O TOM, YTO MEpPEeHOCYMK
coxpaHAeT BUPYCOPOPHOCTb AUWb B npegenax Toro
BPeMeHM, Kakoe Heobxoammo gns npeogonerHua 45-100-
METPOBOI 30Hbl. 3TU AaHHble AT NpeAcTaB/IeHne 0 TOM,
KaKoro pasmepa [oO/MKHa OblTb  NpOCTpaHCTBEHHasA
M30M1AUMA MEXAY 3/UTHO-CEMEHOBOAYECKMMU NOCEBAMM
COM M NoceBamMu ee NPOM3BOACTBEHHOTrO Ha3HAYeHUA (Kak
6onee nopaxeHHbIMU pasnnYHbIMK BMPO3amu).
AHanormyHble MeponpuATUA A0/KHbI NpeaycMaTpmBaTbCa
W ONA COEBbIX MOJMEN MO OTHOWEHUIO K AMKOPACTYLUM
6060BbIM pacTeHUAM (Kak pe3epByapam BMPYCOB) C Le/bto
npeaoTBPALLEHMA 3aHOCA M3 HUX B arpoLLeHO3bl BUPYCHOM
MHPEKLMMN C MOMOLLLIO PA3IUYHbIX HACEKOMbIX.

M3BecTHO, 4TO pAfd  BUMPYCOB M3 CeMeincTBa
Luteoviridae cnocobHbl K ANUTENbHOMY COXPaHEHUIO B
opraHusme TAen-nepeHoCcYnMKoB (KoTopble,
CnefoBaTeIbHO, ABAAIOTCA W XO38€BaMM 3TUX BMPYCOB)
[54]. Ha  [JanbHem BocTtoke Poccum BblABNEH
€VHCTBEHHbIN NpeacTaBuTeNb 3Toro cemeiictea (PEMV)
ofHaKo ero snuduToTMONONMA He Uu3y4vanacb. XoTa
MHEKUMA nepesaéTca NepcUCTEHTHO, HO Camu BUPYChI,
no-sMAMMOMY, B MEpPeHOCYMKe He penauuupyetca (3ToT
BOMNPOC TpebyeT cneunanbHOro usydeHms).

Cnepnyet OTMETUTb, yToO, NOCKO/IbKY
[anbHEeBOCTOUHbIN pernoH ABnaeTca OCHOBHbIM
NocTaBLMKOM coeBbix 60608 gns Poccuiickon degepauymm,
NpoBeAE&HHbIX UCCNeA0BaHUN COBEPLUEHHO HeAOCTaTOYHO
— OCODEHHO Y4YWUTbIBAA BbICOKYHOD 3aPa*KEHHOCTb 3TOM
KyNbTypbl GUTOBUPYCAMM B COCEAHMX CTpaHax [22; 55].

3AK/TIOYEHUE

B utore MHOroneTHero MOHUTOPUHIA BUPYCHbIX Bone3Hewn
AMKOPACTYLWLMX U KyAbTUBUPYeMbIX 6060BbIX Ha [anbHem
BocToke BblABNEHA 3HauuUTeNbHaA 3aparKEHHOCTb
NPOU3BOACTBEHHbBIX " KONIEKLMOHHbIX noceBoB,
coctasnsatowwas ot 30 go 90%, YTO CHUMKAET YPOXKANHOCTL U
KayectBo NPOAYKLMU pacTeHMeBoACTBa. Cpegm
PaioOHMPOBaHHbIX COPTOB COM HET YCTOMUMBbLIX K BMPYCHbIM
3aboneBaHuAM. Bo3byautenu BUPYCHbIX 3abonesaHuin
6060BbIX pe3epBMPYIOTCA B NPUPOAHLIX  GUTOLEHO3aX,
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OTKy4a MoryTt 6bITb npuBHeceHbl C NOMOLbHO HaCeKOMbIX B

arpoLeHo3bI. Hanbonee pacnpocTpaHeHHbIM "
BPEeAOHOCHBIM AsnseTca SMV, NpeaACTaBNEHHbIN
WTaMMamMM C LIVPOKMM CMEKTPOM MaTOreHHOCTM — OT

cnabo- [0 BbICOKOMATOreHHbIX; YPOBEHb MaTOrEHHOCTU
wrammoB SMV Bo3pactaeT nNpu NPOABUMMKEHUN B IOXKHOM
HanpaBAeHUMU.

Ons opraHmsauumn mep 60pbbbl U NPOPUNAKTUKM
BUPYCHbIX 6onesHeit 6060BbIXx KynbTyp TpebytoTca
KOMMN/IEKCHbIE MOAXOA4bl K 3aluTe, MOCKO/IbKY pa3oBble
MeponpUATUA, UCMONb3yeMble OTAENbHO, peaKo ObiBatoT
[OCTaTOYHbIMU ONA 3fleKBATHOrO CHWMKEHWA BbI3BAaHHbIX
BUpPYCcOM notepb YyporKas 60608BbIX KYNbTyp:
MCMO/Ib30BaHME YCTOMYMBBIX K GUTOBMPYCAM COPTOB, NOCEB
6e3BMpPYCHbIX CeMsAH, OT6Op COPTOB C MOHUMKEHHOM
nuwesom npuBieKkaTeNbHOCTbIO  ANA HaCeKoMbIx-
nepeHoCYNKOB M BCAEACTBME 3TOFO C HU3KOM CKOPOCTbIO
nepesayn naToreHoB, WCMNO/b30BaHUE Pa3HOOB6Pa3HbIX
OUTOCAHUTAPHbIX UM arpOTEXHUYECKMX METOAO0B, KOTOpPbIE
MWHUMM3UPYIOT UCTOYHWMK BUpYyCa WAU YMEHbLIAIOT ero
pacnpocTpaHeHue, NPUMEHEHWE CeNeKTUBHbIX NeCcTULMAO0B
3KO/IOMMYECKM OTBETCTBEHHbIM CMOCO6OM.

YunTbiBad  Bblpa)KeHHOEe HeraTMBHOE  3HayeHue
BMpPYCHbIX 3a6oneBaHuii 41a noceBos 6060BbIX, HEO6XOAMMO
npoAoKaTb NNaHOBbI MOHWUTOPUHT ¢duToBumpy-
CONOTMYECKOM CUTyaLuuu Ha TeppuTOpuUM  POCCMIMCKOro
JanbHero BocTtoka.
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Pesiome

Lenb. 0O606WMTb M NPOAHANU3NPOBATL CBEAEHUA O pe3y/abTaTax
UCCNEA0BAHNUM MO U3YYEeHUI0 aHTAaroOHUCTUYECKMX CBOMCTB BakTepuii poga
Bacillus B oTHoweHUM puTONaTOreHHbIX rpMboB poaa Fusarium.
Matepuanbl u metoabl. M3yyeHbl M KPUTUYECKU MpPOaHaAN3MpPOBaHbI
COBPEMEHHbIE CBEAEHUSA WUCCNeAO0BAHWUA POCCUMCKUX W 3apybekHbIX
Yy4YeHbIX 0 ponu b6aktepui poga Bacillus pna nopaBneHus ¢ysapuosHbIX

bonesHen pacTeHW W  3arpsAsHEHUA  PacTUTENbHOM  NMPOAYKUMK
MWKOTOKCMHaMM.
Pe3synbratbl. O606LieHbl CBeAEHMA O MepCreKkTMBax MNpMMeHeHus

6aKTepuin-aHTaroHMCToB duTONaToreHHbIXx rpuboB poga Bacillus pna
3aLUTblI PAcTeHUN OT 6ose3HEeN, BbI3BAHHbIX TOKCUHOFEHHbIMU rpubamm
poga Fusarium. TloKasaHa posb Mpoayumpyembix baktepuamu
IMNONeNTUAOB B MHIMBGUPOBaHUM pocTa rpMboB, KOTOpas NposABAsETCA
KaK 3a CYeT paspylleHWUa KAEeTOYHOM CTeHKWM rpuba, Tak M nyTem
NOBbILWEHUA UMMYHHOrO CTaTyca pacteHus. CopepXutca MHbopmaums o
CTPYKTYpE U MeXaHU3Me AeNCTBUA OCHOBHbIX aHTUIPUOHDBIX LUKANYECKUX
mMnonentuaos. PackpbiTbl 0COBEHHOCTU NPOABIAEHWUA aHTAarOHUCTUYECKUX
cBoicTB bakTepuit Bacillus, KoTopble 3akayaloTcA B CNOCOBHOCTU
MeTabonnToB GaKTEPUI OCYLLECTBAATL AECTPYKLMIO MUKOTOKCMHOB, YTO
MOJKET CnocobCTBOBATb CHUMEHWUIO WX TOKCMYHOCTU. OBOCHOBbIBaEeTCA
NepcneKkTMBHOCTb MOMCKA WTaMMOB baKTepuii poga Bacillus, npuroaHbix
anAa  co3gaHua 3GPeKTUBHbIX 6MOPYHrMUMAOB NPOTMB dy3apMO3HbIX
rpnbos.

3aknoueHue. 3HaHMe mMexaHM3MOB genctBuA bakTepuit poga Bacillus —
aHTaroHWUcToB rpuboB Fusarium 6yneTr cnocobcTBOBaTL TLWATENIbHOMY
nopbopy NepcneKkTUBHbIX A8 pa3paboTkmn 3ddeKTnBHbIX buonpenapaTos
WTAaMMOB AN 3aMeHbl XMMWUYECKMX GYHTMUMAOB Ha 6UMOdyHrMLMAbI B
KOHTposie F. graminearum v ero MUKOTOKCMHOB, YTO NO3BOJUT MOAYYUTb
NPoAYyKUMIo, HeobpeMeHEeHHYI0 HU XUMUYECKMMMN CPeACTBaMM 3aLUnTbI, HU
onacHbIMK AnsA NoTpebuteneit MUKOTOKCUHaMM.

Kniouesble cnosa
AHTaroHusm, rpubbl poga Fusarium, 6akTepuu
iMNonenTuabl, MUKOTOKCUHbI, A€30KCUHMBANEHON.

poga Bacillus,

© 2021 AsTopbl. K02 Poccuu: aKos02us, pazgumue. ITO CTaTbA OTKPLITOrO AOCTyMa B COOTBETCTBMM C ycnosuamm Creative Commons
Attribution License, KoTopas pa3speluaeT MCNO/b30BaHWE, PacnpoCTpaHeHWe M BOCMpPOM3BeAeHME Ha obOM HocuTene Npu yCioBUM

NPaBUIbHOTO LUTUPOBAHUA OPUTMHA/ILHOMN PaboTbl.

86

ecodag.elpub.ru/ugro/issue/current




Ecology of microorganisms

South of Russia: ecology, development 2021 Vol. 16 no. 4

Specific features of antagonism of Bacillus bacteria against
toxinogenic Fusarium fungi in protecting plants against
disease and contamination with mycotoxins (review)

Tatyana M. Sidorova, Anzhela M. Asaturova and Valeria V. Allakhverdyan
Federal Research Center of Biological Plant Protection, Krasnodar, Russia

Principal contact

Tatyana M. Sidorova, PhD in Biology, Senior
Researcher, Federal Research Centre of Biological
Plant Protection; p/o 39 Krasnodar, Krasnodar Krai,
Russia 350039.

Tel. +79280387012

Email 0166505@mail.ru
ORCID https://orcid.org/0000-0003-4281-5278

How to cite this article

Sidorova T.M., Asaturova A.M., Allakhverdyan V.V.
Specific features of antagonism of Bacillus bacteria
against toxinogenic Fusarium fungi in protecting
plants against disease and contamination with
mycotoxins (review). South of Russia: ecology,
development. 2021, vol. 16, no. 4, pp. 86-103. (In
Russian) DOI: 10.18470/1992-1098-2021-4-86-103

Received 5 April 2021
Revised 31 May 2021
Accepted 21 June 2021

Abstract

Aim. Summarize and analyze information on the results of studies on the
antagonistic properties of Bacillus bacteria against phytopathogenic fungi
of the genus Fusarium.

Materials and Methods. Current information of research by Russian and
foreign scientists on the role of bacteria of the genus Bacillus to suppress
Fusarium diseases of plants and contamination of plant products with
mycotoxins was studied and critically analysed.

Results. Information on the prospects for the use of bacteria-antagonists
of phytopathogenic fungi of the genus Bacillus for plant protection against
diseases caused by toxinogenic fungi of the genus Fusarium has been
generalized. The role of lipopeptides produced by bacteria in inhibiting the
growth of fungi, which manifests itself both through the destruction of the
cell wall of the fungus and by increasing the immune status of the plant,
has been shown. The study contains information on the structure and
mechanism of action of the main anti-fungal cyclic lipopetides. The
features of the manifestation of the antagonistic properties of Bacillus
bacteria, which consist in the ability of bacterial metabolites to destroy
mycotoxins which can help to reduce their toxicity, have been disclosed.
The prospect of searching for bacterial strains of the genus Bacillus
suitable for creating effective biofungicides against Fusarium fungi is
substantiated.

Conclusion. Knowledge of the mechanisms of action of bacteria of the
genus Bacillus as antagonists of Fusarium fungi will contribute to the
careful selection of strains that are promising for the development of
effective biological products for replacing chemical fungicides with
biofungicides in the control of F. graminearum and its mycotoxins, which
will make it possible to obtain products that are not burdened with either
chemical means of protection or mycotoxins which are dangerous for
consumers.

Key Words
Antagonism, Fusarium fungi, Bacillus bacteria, lipopeptides, mycotoxins,
deoxynivalenol.
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BBEAEHUE
dy3apmos — ogHO M3 Hambosnee BPEAOHOCHBIX LUMPOKO
pPacnpoCcTpaHEeHHbIX B Mupe 3aboneBaHuii

Ce/IbCKOX03AMCTBEHHbIX KYAbTYp, Bbi3blBaemoe rpubamu
Fusarium Link, NnpBOAMT He TONIbKO K CHUMKEHUIO YPOrKas, HO
M K YXyALWEHWIO ero KayecTsa B pe3y/ibTaTe HaKoMAeHua B
3epHe OMacHbIX [ANA 340pPOBbA YesioBeKa W KMBOTHbIX
NPOAYKTOB YKU3HEAEeATeNIbHOCTU FPUOOB — MUKOTOKCMHOB.
3apakeHne NoceBOB TOKCUrEHHbIMM FpMbammn 1 HakoneHue
B pacTUTe/IbHOM NPOAYKUMW  MUKOTOKCMHOB  CO3A4atoT
CepbesHyl0 MUPOBYIO Yrposy A4 NPOAOBO/LCTBEHHOW

6e3onacHoctn. CornacHo  AaHHbIM - OpraHusauuu  no
NPOAOBO/ILCTBUIO U CenbcKomy xo3sictey npu OOH, 6onee
25% BCero npon3BoAMMOro 3epHa nopaxeHo
MWKOTOKCMHAMKW. DKOHOMMUYECKME NOoTepu, BbI3BaHHbIE
3apaxkeHvem KOPMOB  MMWKOTOKCMHaMM,  €XKeroaHo
OLLEHUBAKOTCA MUANMOHAMK Aonnapos [1].

C Hauvana 1990-x romos ¢y3apuo3  KoJoca,

BbI3blBaeMbIi B OCHOBHOM Fusarium graminearum, crtan
O4HUM U3 Hanbonee cepbe3HbiX 3a601eBaHNIA, C KOTOPbIMM
CTa/ZIKMBaOTCA NpoussoguTeny nweHuubl B KaHage, CLUA m
no Bscemy mupy. [pub F. graminearum Schwabe
(reneomopda — Gibberella zeae (Schwein.) Petch) — oguH us
BarKHEWLWNX BO3byauTenein ¢ysapmosa Koaoca MNiieHuLbl, C
KOTOpbIM CBA3aHbI nepuoguyeckne annduToTUN
3ab0neBaHMA. 3apa’keHWe KOo/oca CyCrneH3Men KOoHUAWM
rpuba F. graminearum B nepuops, UBETEHWA NPUBOAMT K
MacCOBOMY 3apPa)KEHMIO 3EpeH B KOJOCE WU CHUXKEHWIO
YPOXKaA NO CPAaBHEHWUIO C He3apaXKeHHbIMW KONOCbAMM Ha
60-80%. WHOKynAumAa Kosaoca u4epes HeZenwo nocse
LBETEHMA NMPUBOAUT K CHUXKEHUIO ypoxasa Ha 50-60%, npu
BbICOKOM 06LiemM 3apaxeHuun 3epHa Ha 90-95% [2]. Mpwu
MHOMUMPOBAHMM KONOCLEB B NEPUOS LLBETEHUA NPOUCXOAUT
He TO/MIbKO MOpajKeHWe 3epHa W CBA3aHHaA C HUM noTeps
ypoXas, HO M KOHTaMMHaLUMsA 3epHa OMacHbIMKM ANf
300poBbA  Gy3apuOTOKCMHAMK. BospacTatowasa npobnema
6one3HN, BepoATHO, CBA3aHA C Honee  LWMPOKMM
BHeApeHnem KOHCepBaTUBHOM 06paboTKK noyBsbl,
paclwmpeHneM NPOU3BOACTBA KYKypy3bl, MCMOAb30BaHMEM
BOCMPUMMUYMBLIX COPTOB MLIEHULbI B CceBOObopoTe U
M3MEHUYMBOCTLIO KNMMaTa. MonyaspHble B nocneaHue Bpems
TEXHOMOrMYEeCKMne  MPUEMbI  BO3LENbIBAHMA  3€PHOBbLIX
Ky/NbTYp He NpeaycMaTpyBatoT 3a4e/1blBaHNe PacTUTENbHbIX
OCTaTKOB B MOYBY. ITO CMOCOBCTBYET COXPAHEHUIO
MH}EKLMOHHOIO Hayana U MOXKET BMATb Ha 3aparKeHHOCTb
3epHa 1 3arpasHeHne ero MMKOTOKcMHamu [3; 4]. Tpubbl npu
61aronpuATHLIX YCIOBUAX CNOCOBHbI NPOAONKATL Pa3BUTHE
M NPOAyuUMPOBaTb TOKCMHbI B 3epHe Ha fbom 3Tane
npousBoAcTBa — B Nose, BO BpeMA yDOpKW, B BasKax, B
npouecce xpaHeHus (Npu BRakHoctn bonee 12%) [4; 5].
AcKocropbl  maToreHa, KoTopble BblbpacbiBaloTcA U3
neputeumes, 0DOPA3YIOLWMXCA M3 PACTUTENbHLIX OCTATKOB
nocne ybopKM ypoxKas MOpPaKEHHbIX QUTONaTOreHoM
KY/NIbTYyp, CYMTAIOTCA [NABHBbIM  UCTOYHMKOM  MHOEKLMUMN.
Teepgasa nweHuua (Triticum turgidum sp. durum) KpaiHe
BOCNPMMMUMBA K dy3apMo3y KO/0Ca, TaK KaK cenekumsa Ha
YCTOMYUBOCTb 3aTpyaHeHa, NMOCKONbKY WUCTOYHUKM
YCTOMYMBOCTM K 33ab0NeBaHWMIO pPeaKo BCTpeYaroTcs B
nepsuyYHOM reHodoHAe TeTpanIonaHoM nweHuubl [6; 7].
Mpu 13yyeHumn cTpaTtermii buonornyeckon 6opbbbi C
TOKCMHOTEHHbIMKM  TpubaMu  MHOrME  UccnegoBaTenu
orpaHuMYMBaloTca  QYHMUMUMAHBIM  UAKM  QYHIUCTAaTUYECKUM
aencremem H6aKkTepuit-aHTaroHUCTOB, NPU 3TOM UX BAUAHME
Ha BbIPAOOTKY MMKOTOKCMHOB M BO3MOXHOCTb WX
buoaerpasaumm YacTo UrHopupyeTcs. OTcyTcTBue

KOMMEPYECKM [OCTYMHbIX 6WONOTMYECKUX CPeacTB  Ans
3alWuTbl PacTeHUt NPOTUB MWKOTOKCUreHHbIX ¢ysapues,
MOXeT 6blTb, CBA3AHO C MHOTOYUCNEHHBIMU paKTOpamu
(HecTabunbHasa 3PpdEKTUBHOCTb GUOKOHTPONA B MONEBbIX
YCNOBUAX, OTCYTCTBUE HEOOXOAMMbBIX YCNOBUIA XpaHeHUA U
TPAHCMNOPTUPOBKM  BUONOMMYECKUX  CPeACTB, CMOMKHOCTb
pernctpaumm) u, 4to 6osee BaXKHO, HeJOCTaTKOM 3HaHWI O
MexaHu3max  BWOKOHTPONA, 0cobeHHO no  nosoay
b6uoaerpasaumMnm MMKOTOKCMHOB. [OHMMaHME MexaHU3MOoB
OCYLLECTBNIEHNA BUONOTMYECKOTO KOHTPOAA Heobxoanmo
ONA  ONTMMANbHOMO  MCMO/Ib30BaHUA  CYLLECTBYHOLLMX
6uonornyecknx cpeacTs, a Takke Ana Bblbopa HOBbIX
areHToB.

Mocne nONHOro CeKBeHWpoBaHWA reHoma F.
graminearum 3a nocnefHWe ABa [AECATUNETUA OOCTUTHYT
OFPOMHbIN Mporpecc B MOHMMaHUKM OCHOB BuOCUHTe3a
MUKOTOKCUHA fe30KcuHuBaneHona (AOH) u ero perynaumm.
[JanbHellume wccnefoBaHUA 3TUX OUOCUHTETUYECKUX W
PerynAaTopHbIX CUCTEM MO3BOMIAT  MOJYYUTb  MONE3Hble
3HaHUA ANA Pa3paboTKM HOBbLIX CTpATErnii ynpasneHua s
npeaoTBpaLLeHna MHOUUMpPOBaHUA ¢dy3apnosHbIMM
rpmbamu 1 HakonIeHUA MUKOTOKCUHOB B 3epHOBbIX [1].

Baktepun poga Bacillus obnapator  6onbLMM
Ce/IbCKOX03ANCTBEHHbIM MOTEHLMA/IOM, npovsBoaA
nuvnonentuabl, KoTopble 06/1a4al0T BbICOKOW aKTUBHOCTHIO
npotms  ¢utonatoreHoB. AHTUYHrasbHas  aKTUBHOCTb
NPOABNAETCA B OCHOBHOM B TPeX CEMEMNCTBAX LMKINYECKUX

AvnonentTnaos: cypdaktvH, WTYpUH U GeHrUumuH. ITn
MO/IEKY/IbI  UMelT  amOUPUAbHYIO  NpUpoay, Hapylwas
6uonoruueckme membpaHHble CTPYKTYpbI. nx

QHTUMMKPOBHbIE CBOMCTBA BK/IOYAOT aKTUBHOCTb MPOTMB
6akTepuii, rpubos, oomuLeTOB U BuUpycoB. HepasHue
MCCNefoBaHUA TaKkKe MNOAYEPKMBAIOT CMOCOBHOCTb 3TUX
COEAMHEHUI  CTUMYAMPOBaTb  3aLUMTHbIE  MEXaHWU3Mbl
pacteHuid u obpasoBaHMe OWOMNEHOK, 4YTO ABAAETCA
KAtoueBbiM GpaKTOPOM yCreLHOM KOI0HU3aL MK OpraHU3mMOB,
ocyLLecTBAAWMX BUOKOHTpONL ¢duTonaToreHos [8]. Mpwu
TWwaTenbHOM u3ydeHun 6aktepum poga Bacillus moryt
3aMeHUTb B KOHTpone F. graminearum 6GONbLIMHCTBO
LUMPOKO TMPUMEHAEMbIX B HacTOALlEe BPeEMSA CPeAcTB
60pb6bl, B TOM UMC/e, TaKUX KaK XMMUdeckue byHruumabl,
NpUMEHeHUEe KOTOPbIX HEraTUBHO BAMAET HA OKPYXKatoLLYyHo
cpeay.

OBCYXOEHUE

buonoazuyeckas agppekmusHocme 6akmepuli poda Bacillus
npomue epuboe pooa Fusarium

Ce/lbCKOX03AWCTBEHHOE Npou3BOACTBO noagepKeHo
«3ddEKTY HOXKHULLY, C OAHOM CTOPOHbI, U3-3a O4YEeHb BbICTPO
MeHSoLWMXCA KAMMaTUYECKUX ycnosui, KoTopble
CNOCOBCTBYIOT Pa3BUTUIO MATOFEHHbLIX MUKPOOPraHM3MOB, a
C [pyro CTOPOHbI, W3-33 MNOJIUTUYECKON pPeLInMOCTH
COKPaTUTb WCMONb30BaHWE (GUTOXUMUYECKUX MNPOAYKTOB.
Ona  cHuKeHus Bo3gencteua rpuba  F. graminearum
MCMO/b3YIOTCA Pas/inYHble CTpaTernu, BKAOYaA 06paboTKy
byHMUMAamMK, NoceB MeHee BOCMPUMMYMBbLIX COPTOB, HO HU
OAMH U3 HUX He ABNAETCA AO0CTAaTOYHbIM ANA 3GPEeKTUBHOM
6opbbbl ¢ 3abonesaHnem [9]. MWU3-3a  pauTenbHoro
UpPEe3MepHOro UCMo/ib30BaHUA XMMUYECKMX CPeacTs B
CeNIbCKOM XO3fINCTBE BO3HWMK PAA, CEpbesHbiXx npobnem,
BK/IIOYAA  MOBLIWEHHYIO  YCTOMYMBOCTb  NATOreHOB K
XUMMYECKMM  NecTMumMiam,  OCTaTKW,  3arpssHsiowume
OKpPY:KaloLLyo cpeay, MOryT NPeacTaBAaTb OMACHOCTb ANs
3p0poBbA. HebnaronpuaTHoe BO3AENCTBUE CPEACTB 3aLLMUTbI
PacTEHUI Ha OKpYKaloLlylo cpedy, a TaKe Ha 340poBbe
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YyenoBEKA M KMBOTHbIX nobyauno Esponeickuit Cotos
COAeNCTBOBaTb MOWCKY aNbTEPHATMBHBLIX M 3KONOFMYECKM
6€e30MacHbIX pelleHnii, TakUX KaK KOMMIeKCHasa 3alimTa oT
BpeauTenem W WUCNo/sb30BaHME areHToB 6OuosorMyeckon
60pbbbl. CNPOC Ha NPOAYKUMIO OPraHUYecKoro CenbCKoro
XO3AMCTBA PacTeT Kak B Pa3BWTbIX, TaK U B pa3BMBaOLLMXCA
CTpPaHax, YTO MOAYEepPKMBAET HEOobX04MMOCTb pPas3paboTKu
3$dEKTUBHON, 3KONOrMYEeCKM 6e30MacHoi anbTepHATUBLI
XMMMYECKMM YA0OPEeHMAM M NecTULMAam.

Bonee Tpex AecATMNETMI WTammbl HakTepuii poaa
Bacillus VHTEHCMBHO WCCNeaylOTCA B KayecTBe areHToB
610N0rMYEcKOro KOHTPONA. MaccoBbI CKPUHMHT Pa3INYHbIX
WwTammoB Bacillus NpoTMB LUMPOKOrO CreKkTpa naToreHos
CeNbCKOXO3ANCTBEHHbIX Ky/AbTYp BCE elle Heobxogum pns
BbIABNIEHMA HOBbIX BWAOB-aHTAaroHUcToB. Baumnnbl — 310
bonblias M pasHoobpasHasa rpynna HemaToreHHbIX W
naTtoreHHbIx 6aktepuit. BonblumHcTBO BMAoB Bacillus, a
TaKXe NPOAYKTbl HAa WX OCHOBE cyuTaloTca He3onacHbIMu
OJ19 UCNO/Ib30BaHMA NO HAa3HAYEHWIO B OKPYIKatoLLEel cpeae.
3Tn 6aKTepuu NPesnoYTUTE/IbHBI A1 KOMMEPLLMAnmn3aLmm
M3-3a  Mnpucyllem um  CrnocobHocTM  0bpa3oBbIBaTb
3HAOCMOPbI, NPOABAATL YCTOWYMBOCTb K 3KCTPEMAsIbHbIM
YCNOBMAM UM BbICTPO PacTU Ha pasNnUHbIX cpedax. baarogapn
obpasoBaHuio cnop, 6akTepum poaa Bacillus cnocobHbl
nepesMmoBaTb M 3alWMTUTb PACTEHUA OT WHOEKLUn B
TeyeHue HEeCKONbKMUX BEreTaLMOHHbIX CEe30HOB.
AHTaroHucTMyeckme 3dpdekTol WTaMMoB bakTepuit popaa
Bacillus 66111 NPOAEMOHCTPUPOBAHbI AHTUBMO30M in Vitro n
YMeHbLUEHUEM TAXKecTn 3abonesaHua in situ [10].

MpeanoTBpalLeHme nmbo yMeHblUeHne
pacnpocTpaHeHuA duTONaTOreHHbIX rpubos c
MCNO/Ib30BAaHMEM HENaTOreHHbIX MUKPOOPTraHNM3MOB MOXKET
NPOUCXOANTb C MOMOLLBIO PA3/UYHbIX MEXaHM3MOB. ITu
MeXaHW3Mbl O4eHb Pa3HOO06Pa3HbI, NPAMbIE UM KOCBEHHbIE,
M MOTYT MCMO/Ib30BaTbCA BMECTe WAM MO OTAENbHOCTU B
3aBMCMMOCTM  OT areHTa OMONOTMYECKOro  KOHTPOS.
OCHOBHble MpAMble MeXaHU3Mbl MOryT ObiTb CBA3aHbl C
KOHKypeHUuuen, aHTMOMO30M, napasnMTMsmom nnm
buoTtpaHcdopmaumert TokenHos [10; 11]. MukpoopraHusmbl
MOTYT BCTYNaTb B MULLEBYIO KOHKYPEHLMIO, KOTAA MM HYKHO
O4HO M TO Ke Heobxoanmoe NuTaTesIbHOE BELLECTBO, UK B
NPOCTPAHCTBEHHYIO KOHKYPEHLMIO, KOrAQa OHW 3aHUMaloT
OQHO W TO e  OrpaHW4YeHHOe  MPOCTPAHCTBO.
AHTaroHUcTMYecKkne BaKTepum MOryT NopaxKatb NaToreHHble
rpmbbl pofa Fusarium nocpencTBOM pPas/iMyHbIX cnocobos
aencreua: npsMoro (MMKonapasuTuam nnu
rmnepnapasmMTMam), CMewwaHHoro (ceKkpeums aHTMOUOTMKOB,
BbIpaboTKa  JIUTUYECKMX  EPMEHTOB) M Henpsamoro
(MHOYKUMA  3aWMTHBIX  peakuuin  xo3auHa). AHTMO6MO3
BKJ/IIOYAET MNPOW3BOACTBO BTOPUYHBLIX METabo/snMToB, TaKuUX
KaK aHTUOMOTUKM, GEepmeHTbl, paspyLuatoime KNeTOuYHYHo
CTEHKY, U APYrMX MOJEKYN, KOTOpble MOFYT NOAAaBAATL POCT
1AM yérneaTb natoreHbl. KONOHM3aLMA pacTeHUs NONE3HbIMU
MWKPOOPraHM3Mammn MOKET 3anyckaTb MeCTHble WK
CUCTEMHbIE 3aLLMTHbIE PeaKLyMK, MOoBbIWasA YCTOMYMBOCTbL K
¢duTonatoreHam. baktepum popga Bacillus  perynupytot
BHYTPUKNETOYHbIN meTabonmsm ¢duTOropMoHoB "
NOBbLILIAIOT CTPECCOYCTOMUYMBOCTb pacTeHuid. C nomoLupto
BO3ZENCTBMA HA YyBCTBUTE/bHbIE K CTpeccy reHbl, 6enku,
OUTOrOpMOHbI M ApyrMe  MeTabonuTbl  CTUMYAMPYIOT
MMMYHUTET pacTeHuMi K cTpeccam [12]. [deicTBUTENbHO,
Nlyywee MOHMMAaHWE MEXaHW3MOB, KOTOpble MO3BONAIOT
OCYLLECTB/IATL  OMONMOTMYECKMIA  KOHTPOJIb  MATOrEHOB,
0COBEHHO NpPOAABAEMbIX areHToB, KOTOpble NPOLW/M Bce
cTagum pa3paboTku n perucrpauum, no3sonunT
MaeHTUPUUMPOBaTb 0COBEHHO 3PPEKTUBHBIE MEXaHU3MbI.

3Ta uHboOpMauMA, MOXKeT ObiTb, WCMOAb30BaHa AAA
onNTUMM3aLMUK MCNoNb30BaHMA CYLLEeCTBYOLWNX
61ONOrMYECKUX CPEACTB, A TaKKe A1 BbI6opa HOBbIX.
Wtammbl  pogma  Bacillus  nposBnsloT  cBOMO
cnocobHoCTb K 6uonormyeckomy KOHTPOIO
NPeNMYLLECTBEHHO 33 CYeT MHIMBMpYIOLLE aKTMBHOCTU B
OTHOLUEHWUM POCTa NATOreHOB PAcTeHWUM, @ TaKkKe UHAYKLMK
CUCTEMHOM YCTOMUYMBOCTM Y PaCcTeHUM W KOHKYpeHUMW 3a
3KOJIOTUYECKME HMUILIM € naToreHamu pacteHui  [8].
BelwiecTBa, paspylialolimMe KAETOYHYH CTEHKY, TaKuMe Kak
XWUTO3aHa3a, npoteasa, Lenntonasa, r/IloKaHasa,
amnonentuapl M UMaHUCTbIM Bogopoan M3 Bacillus spp.
HaHOCAT  Bpes,  MaToreHHbIM  GakTepuam,  rpubam,
HematoZam, BMpycam M BpeauTenam,  CnocobHbl
KOHTPO/NIMPOBaTb  MX  MONYAALMM  HA  PacTEHUAX U
CeNbCKOXO3ANCTBEHHbIX Yyroapax. Mcnonb3oBaHWe cpencTs
BMOKOHTPONA AOMKHO ObITb TWATENbHO MNPOTECTMPOBAHO,
Heobxoaumo ybeamuTbea, YTO OHU MMEROT PasyMHbIN CPOK
XpaHeHUs, COBMEeCTUMOCTb C APYTMMU METOAAMM 3aLLMTbI U
AoctynHocTb.  Baktepun  poga  Bacillus  npeoponesatoT
MHOIMe M3 3TUX NPENnsTCTBUM, YTObbl CTaTb 3PPEeKTUBHbIM
KOMMEPYECKMM NPOAYKTOM A1 CHUMKEHUSA BPELOHOCHOCTU
¢uTonanoreHoB.  3TO  OYEBMAHO M3  MMelOLMXCA
3aperncTpUpoBaHHbIX MATEHTOB, TaKMX KaK MaTeHTbl Ha

wrammbl Bacillus npotue Bo3bygutenein ¢ysapuosa B
3epHoBbIX [13].

Buonornyeckuii KOHTpPONb  F. graminearum
NoKasbiBaeT  MHoroobelwalowme  pesynbTaTbl  M3-3a

OTCYTCTBMA OTPUL,ATE/IbHOrO BO34ENCTBUA HA OKPYXKAIOLLYIO
cpeay 1 CnocobHOCTM CHUMKATb Pa3BUTUE PE3UCTEHTHOCTU K
dyHrMumpam B nmonynauMax — matoreHoB. bopbba c
3abonesaHnem U HakonneHvem [JOH ¢ nomouybio
BMOKOHTPOIA ABNAETCA be3onacHol afibTepHaTMBOM ApYrum
meTogam [14-16].

Ha ocHoBe nonesHbix wWTammoB B. subtilis, B.
amyloliquefaciens, B. pumilus, B. licheniformis, B.
megaterium, B. velezensis, B. cereus, B. thuringiensis
paspabaTtbiBaloTCA aHTUIPUBHbIE BuonpenapaTtbl MO BCemy
mupy [17]. U3 227 wrtammoB 6GaKTepwit, BblAENEHHbIX W3
pusochepbl  KyKypysbl, puca, MweHuubl, KapTodens,
NOACO/NHEYHMKA W COW, BbIPALLMBAEMbIX B Pa3NINYHbIX
arpoaKoNorMYeckmx pernoHax [akucrtaHa, 48 npossuan
NPOTUBOrPUBHYIO aKTMBHOCTL 6onee 60% npotus F.
oxysporum, F. moniliforme, Rhizoctonia solani,
Colletotrichum gloeosporioides, C. falcatum, Aspergillus niger
n A flavus [18]. MopgTBepAeH NOTeHUMAN LWTaMMA
6aktepuit  B. subtilis RMB5 Kak 6uoynobpeHua u
bvonectmumpa. LWrtammel B. amyloliquefaciens FZB42,
Bacillus sp. NH217 w B. subtilis NH-100 npossnsatT
CYLLECTBEHHYIO AKTUBHOCTb npoTme Pa3ANYHbIX
¢duTonaToreHoB Takux Kak F. moniliforme, F. oxysporum, F.
solani, n cBA3aHHbIX C HUMW 3aboneBaHWW. 3TV WITaMMbI
NpPoABAAIOT TaKxe reMoINTUYECKYIO aKTUBHOCTb,
OEMOHCTPUPYA WX BbICOKMI MOTeHUMan K o6bpa3oBaHMIO
NOBEPXHOCTHO-aKTUBHbLIX  BeWecTs. TaK,  Hanpumep,
ncnonb3oBaHue 6uodyHrMumaa CepeHaga °ASO Ha ocHose
wramma B. subtilis QST 713 MOMKeT NOSHOCTbIO 3aMeHUTb
cywectsylowme ctpaternm 6opbbbl ¢ F. graminearum Ha
nweHuLe 1 apyrux Kyabtypax [19].

SHAOoPUTHbIE  BAKTEPUM  KONOHWUBMPYIOT — HULy,
QHANOMMYHYI0  HUIWE  NATOreHOB  pacTeHWi,  OTAaB
npeanoyYTeHMe MM KaK BO3MOXHbIM KaHAMAaTaM Ha
61OKOHTPOAL. MO 3TOM NpUYMHE OTOOP MECTHbIX LUTAMMOB
baKTepuii M3 3epHa MWeHMLbl WM C PasnYHbIX YacTen
pacTeHWi ABNAETCA MPEMMYLLECTBOM, MOCKOJIbKY LUTAMMbI
yXKe afanTMpoBaHbl K MECTy, rae oHu byayT NpUMeHATbCA.
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MUKpPOOPraHM3mbl  XOpowWo  npucnocabnueatotTca K
NMOBEPXHOCTU KO/IOCbEB MWEHULbl, CHUXKAIOT CUMMTOMbI
¢dy3apurosza konoca u [IOH B 3epHe. MN30nATbl IHAODUTHBIX
baktepuit B. megaterium BM1 wn B. subtilis BS43, BSMO,
BSM2 wuHrMbupyloT pocT u obpasosaHue crop y F.
graminearum. AHTaroHucTnyeckan baktepus B. velezensis RC
218 MOMKeT 3HaUUTENbHO CHU3UTL CTEMEHb TAXKECTU bonesHu
1 HakonneHue [,OH B nonesbix ycnosusx [13].

baktepun B. amyloliquefaciens, nsonvpoBaHHble U3
NlecHoM nouBbl, nogasnalT poct F. culmorum wn F.
graminearum in vitro. Wtamm B. amyloliquefaciens S76-3,
BblA€/IEHHbIN U3 NOPAXKEHHbIX KOJI0CbEB MNWEHULbI B Mone,
NPOABAAET CYLLECTBEHHYIO aHTarOHUCTUYECKYHO aKTUBHOCTb B
OoTHoweHun F.  graminearum [18-20]. 3HpodUTHbIE
6aKTepuK, BblaeNeHHble U3 MWeHWLbl, KYKYpy3bl U puca,
CNOCO6HbI MOAABAATL POCT HECKONbKUX (GUTONATOreHHbIX
rpunbos, BkAoyan F. graminearum [18]. NpoBeaeH CKPUHUHT
M ungeHTMduMKauma  WTammoB  DGaKTepuit,  KoTopble
3GPEKTUBHO CHUMKAIOT Pas3BUTME THUAU cTebnei KyKypysbl.
BbaKkTepuanbHbit WwWTamm B. velezensis BM21 BblaeneH u3
nousbl  pusocdhepbl  KyKypy3bl, 3OGEKTUBHO CHUNKaeT
6onesHn M obnagaeT BbICOKMM MOTEHUMA/NIOM B KayecTse
areHTa 6UOKOHTpoNA. LUtamm nposasnseT aHTUYHraNbHYIO
AKTUBHOCTb NPOTMB F. graminearum 3a c4eT NOAABAEHUA
pocTa muuenus Ha 79,2%, BCXOXKeCTU KoHuauii Ha 84,0% u
NPOAYKUMU KOHUAUM Ha 78,1%. BoaHble 3KCTPaKTbl WITamMma
BM21 (1,0 mn / pactenue) nogasnsioT F. graminearum Ha
72,4-77,4% [19]. Pusocdepa  KyKypysbl  ocTaetcs
pes3epByapoM 418 MUKPOOPraHM3MOB C YHWKa/bHbIMU
nosiesHbIMu ceolicteamu. OTobpaHo cemb nsonatos Bacillus
(MORWBS1.1, MARBS2.7, VERBS5.5, MOREBS6.3, MOLBSS.5,
MOLBS8.6 1 NWUMFkBS10.5) ¢ cynpeccMBHbIM aeicTBrem
NpoTMB ABYX FPUOHbLIX NAaTOreHoB KyKypysbl F. graminearum
n F. culmorum [20; 21]. B. velezensis YB-130 moxeT 6biTb
NnoTeHUManbHbIM cpeacTBom BuoKoHTponsa gna 6opbbbl C
¢dy3apuosom Kosoca nweHuubl U Bblpabotkon [OH,
BbI3blBaemow F. graminearum. B. subtilis RC 218
NnepBOHAYaNbHO BblAENEH W3  MbINIbHUKOB MLUEHMUbl B
KayecTBe MOTEHUMANbHOrO aHTaroHucta F. graminearum.
MpoaeMoHCTpUpPoBaHo, yTo OH obnagaer
QHTArOHWCTMYECKOW  aKTMBHOCTbIO  MPOTMB  NaToreHa
pacTeHua B TecTax in vitro n B Tenauue. C NOMOLLbIO
NnoneBblX WCCAefO0BaHWA U CEKBEHUPOBAHUA FeHOMA
nosiyyeHa xapaKkTepuctunka B. subtilis RC 218. B pe3synbTtaTe
noJsieBbIX MCMbITAaHWIA ycTaHoBAEHO, yYTo B. subtilis RC 218
MOXET CHM3UTb pPas3BuTME 3aboneBaHMs W HaKonieHue
CBA3AHHOIO C HUM MMKOTOKCMHA B MoseBblX ycaoBusx [21].
M3 pusocdepbl NweHMUpl BbiaeneHbl 6aktepuun B. velezensis
BZR336g u B. velezensis 517 [22; 23]. MeTtogamu
TOHKOC/NIOMHOM xpomarorpadum " 6uoasTorpadpum
06HapyKeHa cnocobHOCTb 3TUX LUTAMMOB NOAABAATL POCT

rpba F. oxysporum W NpoAyuMpOBaTb MeTabonTbI
cypdakTuH, wuTypuHA, deHrmumH  [24]. TNpu  nopbope
WTaMMOB  DaKTepuii, MepCneKkTUBHbIX ANA  CO34aHUs

61MODYHIMLMA0B, HEOBXOAMMO TaK¥Ke Y4YMTbIBATb, YTO WX
QHTUTPMOHAA aKTMBHOCTb MPM 3aLiMTe PACTEHWI NPOTMB
bonesHelt He Bcerga COBMNAfAeT C aAHTArOHUCTUYECKUM
AencTBrMem Ha pocT rpubos in vitro.

AHTaroHMcTUYeckme bakTepuu, KoTopble
Mcnonb3ytoTcs AN npepoTspalleHua dysapuosa Konoca
nweHuLbl, NPeaaaraloTCcA B KayecTBe anbTepHaTUBbl WU
[06aBKM K CUHTETUYECKUMM yHriMumaam pas 6opbbbl
bonesHbto 6e3 HeraTMBHbIX MOCNEACTBUIN  XMMUYECKOM
3alWmMThl  pacTeHuid. M3 500 6akTepuanbHbIX LITAMMOB,
BblaeNneHHbIX M3 nousbl, B. amyloliquefaciens JCK-12
OEMOHCTPUPYET CUAIbHYHO MPOTUBOrPUOHYIO aKTUBHOCTb U

CYMTAETCA NOTEHUMANbHBIM WUCTOMHUKOM AN CTpaTerui
60pbbbl ¢ dy3apunosom Konoca. B. amyloliquefaciens JCK-12
npoayuMpyeT HECKONbKO  LMKAMYECKMX /IMNONenTuaos.,
BKOYaA UTYpuH A, deHrmumH u cypdaktuH. UTypuH A
noZasnseT npopactaHue cnop F. graminearum. ®eHrMumH
UM cypdakTMH camm no cebe He NPOABAAIOT HWKaKOW
MHIMBUpPYIOLWEN aKTUBHOCTU NPOTUB NPOpPACcTaHMA cnop npu
KOHUeHTpauuax meHee 30 MKr/mMa, HO cmecb UTYpuHA A,
deHrMumMHa 1 cypdaKTMHa noKasasa 3ameyvaTesibHbIN
CUHepreTUYecKnin NHrIMbMpYyoWMn 3bPeKT Ha npopacTaHue
cnop F.  graminearum. Kpome TOro, COBMECTHOe
npumeHenune B. amyloliquefaciens JCK-12 1 XMMUYECKnX
dYHMMUMA0B NPUBOAMT K CUHEpryeckomy addekTy in vitro.
CuHepreTMyecknini aHTUdYHranbHbli 3ddeKkT codetaHua B.
amyloliquefaciens JCK-12 1 XumMu4ecKMx GYHrMLMAOB MOKET
bObITb PE3y/NIbTAaTOM MOBPENKAEHUA KNETOYHOW CTEHKU W

M3MEHEHUA TNPOHWULAEMOCTU KNETOYHOM MembpaHbl Y
¢duTonaToreHHbIx rpubOB, BbI3BAHHbIX cmecamu 1M, u
nocnefytolwein  NOBLILEHHON  YyBCTBUTENbHOCTbIO  F.

graminearum K ¢yHrmumpam.  Kpome  Toro, B.
amyloliquefaciens JCK-12 nposasnseTr crnocobHocTb rpuba
CHWXaTb BblPabOTKY TPUXOTELLEHOBbIX MMKOTOKCUHOB [25].

AHmuepubHele memabosumsi 6akmepuli poda Bacillus
AKTUBHOCTb BMOKOHTPOIA MUKPOBHOrO WTamMMa, BEPOATHO,
ornocpenoBaHa ero BTOPUYHBIMKM MeTabonutamu, U yem
bonbwe meTabosMTOB BbipabaTbiBAeT LWTaMM, TEM Bbllle
apdekTMBHOCTL buonpenapata [26]. Mpeacrasutenn poga
Bacillus  cuutalotca  «MMKPOBHbIMM  dabpuKamu»  no
NPOW3BOACTBY LUMPOKOFO CNeKTpa BUONOrMYeckr aKTUBHBIX
MOJIEKY/I, NOTEHLMANBbHO NOAABAAIOLWMX NATOrEHHbIE rPUBDI
n 6aktepun. Bacillus spp., npogyumpyrowme HepmboCoMHO
CUHTE3MpPOBaHHbIE NMNOMNENTUAbI M NENTUAbl, NPOABAAIT
CU/IbHYIO AHTUMUKPOOHYIO aKTMBHOCTb. LUTammebl Bacillus
NpoAyuMpYOT pasHble rpynnbl annonentugos (/1M), u mx
po/ib B NOAABAEHUW/KOHTPO/IE NAaTOrEHOB PACTEHWUI MOKET
pasnunyatbea [27]. N w3 Bacillus coctoat u3 aunuaHoro
XBOCTa, CBA3QHHOTO C  KOPOTKMM  NIMHEMHbIM  UAK
UMKINYECKMM  OAIMrONenTMAOM, W 06N1afaloT  ouveHb
COXKHBIMW MeXaHU3MaMu BMOCMHTE3a, KaTa/M3MpPyeMOoro
HEpPUBOCOMHbLIMW MENTUAHLIMU CUHTETa3amK, 6oabwrMK
bepMeHTHbIMM KOMMNIEKCAMM C MOAYNbHOM CTPYKTYPOMW, rae
KaXabli MoAy/b OTBEYaeT 3a BK/KYEHME onpeaeneHHown
AaMUHOKUCNOTbI. Monekynbl nssectHbix /1N cogepat ot 4 Ao
16 aMMHOKMCNOTHbIX OCTaTKoB B L- man D-kKoHowurypauum.
MockonbKy Nyt 6BuocmnHTesa /1M oyeHb rMbKMe, UX AMaNa3oH
ypessblyallHO  HeogHopoZeH.  WHTepecHo, 4YTO0 Yy
60/1blWIMHCTBA WTamMmoB Bacillus oueHb pasHble KonunyecTsa
JMMNONETUAOB HAKanIMBalOTCA B 30HE WHIMOGMPOBaHUA B
3aBMCMMOCTU OT MPUPOAbI BCTpeYatoLleroca natoreHa. 1o
obHapy»KeHo anAa wrtamma B. subtilis 98S Kak npeacrasutens
NPOAYLEHTOB TPex CemMenucTs Aaunonentuzaos. Tak, npwu
MHKY6auun HakTepun B NpucyTcTBUM Pythium w Fusarium
Habntopganace ropasgo  6Gonee  BbICOKAA — MpoAyKUMs
UTYPUHOB M GEHTULMHOB NO CpaBHEHWIO ¢ Botrytis [28; 29].
Hanuuve  aHanuTM4ecKoro  MeToAa,  NO3BOAAIOLLErO
KO/IMYecTBEHHO onpeaenuTtb JIM, BaXKHO ANA MOHWUTOPWHIA
napameTpos  depmeHTaLuu, BAVAIOWMX  Ha  ero
NPOU3BOACTBO, M, TakKMM 06pa3om, ABAAETCA MOJE3HbIM
WMHCTPYMEHTOM 4/1  Pa3paboTKM  UCCnesoBaTeNbCKUX U
NPOMbIWNEHHBbIX MpoueccoB [24]. He meHee BaXKHbIM
ABNAETCA U3ydyeHne mexaHu3ama aencteua Bacillus npotus F.
graminearum, KOTOPbIN CneayeT aHanuM3uposaTb bosee
TOYHO C MOMOLLbBIO HOBbIX MHCTPYMEHTOB MOJIHOFEHOMHbIX
UCCNeAoBaHUA M TOYHbIX Mnathopm  MeTaboNoOMUKM.
FeHOMHbIWM aHanu3 Bacillus nokasbiBaeT, YTo 3TM baKTepun
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06/1a43t0T reHaMM, KOgUPYOLWMMU MeTaboNnTbI, CBA3AHHbIE
c 6uonormyeckmm  KoHTponem  [30]. leHeTMyeckas
MHPopmaLma,  JOCTyNHas  MNOCPEACTBOM  F€HOMHOrO
CEeKBEHWPOBaHWA, NO3BOJMIAET Jyylle MOHATb OCOHBEHHOCTU
6uoKoHTpona Bacillus, mexaHuambl gencrteus Bacillus npotus

F. graminearum. OxapaKTepu3oBaH reHOM LTamma
B. velezensis LM2303, Wu3BECTHOrO CBOMM CUJ/IbHbIM
BMOKOHTPOANPYIOLLUM noTeHuManom npoTms F.
graminearum. TpWHaAUaTb KAacTepoB OUOCUHTETUYECKUX
rEHOB,  CBA3AHHbIX C  aKTMBHOCTbIO  BWOKOHTPONSA,
NMOEHTUPULLMPOBAHDBI C UCMOb30BAaHWEM UHTETPUPOBAHHOIO
noaxoAa aHann3a reHoMa U XMMUYECKOro aHan3a, BKAYasA
TPY NpPoTUBOrPUbHbLIX MeTabonuta deHrnumH B, ntypuH A un
cypdaktH A [31]. LWrtamm B. velezensis LM2303,
obnagaowmii aHTUMUKPOBHOM aKTMBHOCTbIO B OTHOLUEHMM
F. graminearum, TaKKe COAEPKUT MHOMKECTBO [EHOB,
KOAMPYHOLLMX AHTUMUKPOOHbIe coeamMHeHus. 3n
pe3ynbTaTbl 4EMOHCTPUPYIOT LLEHHOCTb FTEHOMHOrO aHanu3a
KaK ANA XapaKTepPUCTUKM WTAaMMOB, TakK U AN NOHMMAHMUA
mexaHuMsama 6uokoHTpona [31]. MocnepoBaTenbHOCTb
reHoma wrtamma Bacillus velezensis YB-130 cekBeHMpoOBaHa,
N UOEHTUPUUMPOBAHBI TeHbl BTOPWUYHbLIX MeTabonutos. B
OBOMHOM  Ky/NbTUBMPOBAHUM OH  MPOABASET  CUJIbHYIO
aKTMBHOCTb NpoTuB F. graminearum PH-1 u BoCcbMUM Apyrux
rPMBHBIX NAaTOrEHOB PACTEHWUI, @ TAKXKE CHUNKAET NPOAYKLMIO
[OOH PH-1 F. graminearum, 4To KOppeanpyeT CO CHUXKEHNEM
YPOBHEN 3KCMpeccum TPex KOMMOHEeHTOB cuHTe3a [OH:
poACTBEHHble reHbl, tri5, tri3 wn tri8. 3TM pesynbTaTthl
nokasbiBaloT, 4to B. velezensisYB-130 moeT 6biTb
NoTeHUManbHbIM cpeacTBom ana 6opbbbl ¢ 6onesHbto
nweHuubl, Bbi3blBaemoW F. graminearum, v BblpaboTKOM
[OOH.

Unknuyeckne M, XOpowo wm3BeCTHble CBOMM
QHTArOHUCTMYECKUM AeNCTBMEM MPOTUB LUMPOKOro Kpyra
MaToreHOB pacTeHWii, ABAAIOTCA Haubonee TWATENbHO
M3y4YeHHbIMW CcoeAMHEeHUAMM aHTMBuoTukos Bacillus spp.
[32]. Cpeaun meTabonutos HakTepuit B. subtilis umknnueckue
MnonenTuapl, BKAYAA CypdakTUH, UTYPUH U GEHTULMH,
BAMAIOWME  HAa  KNETKU-MUleHM  ¢duTonmaToreHa  Ha
MeMbBpPaHHOM YpOBHE, ABAAIOTCA OMPEAENAIWMMNA  NPU
Bblbope WTamMmoB 6GaKTepuit B KayectBe  areHToB
61oKoHTpoA [28; 29; 32]. Kaxkaoe cemeincTBO UMeeT 04HU U
Te e CTPYKTYpHble 0COBEHHOCTM, OCHOBaHHbIe Ha Npupoae
" opraHusauum nenTUAHOro dparmeHTa nnu
YKMPHOKUCNOTHOrO xBocTa. Cpeau Tpex cemericts /1M,
npogyumpyembix B. subtilis, K HacToAwemy BpemeHu
onucaHo Mo MeHbleln mepe BoceMb deHrmumHos, 13
cypdakTMHOB M 14 BapnaHTOB UTypUHOB [16; 32].

B. subtilis obnapaeT cubHOM aKTUBHOCTbIO, TaK Kak
OH MOXKeT npoayuMpoBaTtb dYyHIMLMAHbIE nunu
dyHrucTatyeckmne nenTuabl, CUHTE3Mpyemble He
pNBOCOMHO C MOMOLLBIO MYNbTUPEPMEHTHOFO MpoLecca.
Uuknnyeckne JIN 3TMx cemeincTs 66111 OeHTUOULMPOBAHDI
KaK W3BECTHble CcoeguHeHua wTammoB B.  subtilis,
nogasnstowme poct F. graminearum [33; 34].

AHTUrpUGHbIE JIT COCTOAT U3 aMUHOKMCIOT, aMUHO-
WU TUAPOKCU/IKMPHBIX  KUCNOT € pPasHOM  AJIMHOM
YINEBOAOPOAHbIX  LENew. CemeiictBo  cypdakTMHOB
npeacrasnseT cobor rentanenTuabl, NAEHTUGULMPOBAHHbIE
y B. subtilis, B. amyloliquefaciens, B. licheniformis, B. pumilus
n B. coagulans. CemelcTBO WTYPUHOB COCTOUT U3
renTanenTMaos, npoayumpyembix B. subtilis, B.
amyloliquefaciens, B. circans, B. pumilus v B. vallismortis.
MTYpMHbI OKa3blBalOT MHIMBMpYIOLLEee AeCTBUE Ha WMPOKUI
CnekTp rpuboB, HO MeHee aKTMBHbI MNPOTUB GaKTepui.
CemencTBO  PEHTMUMHOB, npeacTaBAaloWwmnx  coboi

Aekanentuabl, npoayumpyertca b6aktepuamu B. subtilis n B.
amyloliquefaciens Tak:e 3aWMLAOT pacTeHUA OT TPUBHbIX
natoreHoB [28; 35]. CuHepreTMyeckoe B3aMmoZeNCcTBUE
mexay uuknndeckumm JIM oTmeyaeTcAa no 3Ha4yuUTe/IbHOMY
YBE/IMYEHUIO  NPOTUMBOTPUOKOBOM  aKTUBHOCTM  CMeECU
OUMLLEHHBIX GPaKLMA NO CPABHEHUIO C TAKOBbIM OTAENbHbIX
dpakumit. KnetouyHoe cogepxumoe rpuba F. graminearum
MOXKeT cTaTb HEaKTUBHbIM nocne 06paboTkn
QHTAroHWUCTUYECKMMKU unonenTuaamu 6aktepuin B. subtilis
S76-3 M 3Ta WHaKTMBauusa HeobpaTuma. Kpome Toro,
coBMeCTHana 0bpaboTka WUTypMHOM A W naunaacTMHOM A
BbI3bIBAET CEpPbe3Hble U3MEHEHUA 0bLWel yNbTPaCTPYKTYpbI
LMTOMNMA3Mbl, TMP, KNETOYHbIX CTEHOK U MeMbpaH KOHUAMWN.
OcHoBHble POACTBEHHbIE  CTPYKTYpbI UMKNNYECKUX
IMNONenTnAoB, KoTopble Hanbonee wu3ydeHbl A8 pAga
cypdakTMHOB — cypdaKTUH, NMHYEHWU3UH, NYMUAAUMAMWH
WH1 w» ¢yHIMH; ©3 UTYpUHOB Hambonee W3BECTHbI
pasnnyHble  U30Mepbl  UTYpUHA -  BaAUMNNOMULMHBI,
MWKO3YBTUANH, TOr4a Kak GEeHrMUMHOBLIN pag, NpeacTaBieH
cnefyloWyMMM  OCHOBHbIMM  cOeAMHEHUAMU:  deiumH,
nAMnacTaTvH u arpactatiH 1 [21]. brarogapa ocobeHHoCTAM
CTPOEHUA 3TU CcoeguHeHWnA amdPpuduNbHbl U YCTOWYMBBI K
TmMaponvsy  nentuaasamm M npoteasamu, a  TaKke
HEeYyBCTBUTE/IbHbI K OKUCIEHWUIO, AENCTBUIO OTHOCUTENbHO
BbICOKMX Temnepatyp. Apyrve /M, CUMHTE3UpOBaHHble He
pnbocoMamu,  BKNKOYAKOT  KYPCTaKMHbI,  HauuTpaumHbl,
NOMMMKCUHBI, TPAMULMANHBI U TUPOKUAUHDBI. KypcTakuHbI

NPeAcTaBAAlOT  COBOM  UMKAMYECKME WAW  ANHENHble
rentanenTuabl, KoTopble cneumduuHbl ans B. cereus n B.
thuringiensis, 7 obnapgatot CNOCOBHOCTbIO
aectabunmsmposatb  6uonormyeckne  membpaHbl  Kak

H6akTepuit, Tak 1 rpnbos [36].

CyppakmuHbl — 310 npupogHble JIM, KoTopble, obnagatot
NPOTUBOrPMBKOBOI aKTUBHOCTbIO. CemelncTBO cypdaKkTUHOB
(cypdaKTMH, NUXEHWU3UH, NyMWAAUMOMH, TranobauuniunH,
6amunnoLmH) npeacrasnseT coboit rentanentuapl,
naeHTUGMUMpoBaHHble y B. subtilis, B. amyloliquefaciens, B.
licheniformis, B. pumilus v B. coagulans [12]. OHW BKAOYatOT
B-rmapokcurenTaumKkaMyecKkue aencvnentuabl c
BO3MOXXHbIMW BapMaLMAMMU aMUHOKMCNOT aflaHUHA, BaNnHA,
NerumHa UAU n3oNeiumHa B NONOXKeHuax 2, 4 u 7 B
LUMKANYECKOM AencunenTuaHOM dparmeHTe U BapuaLmsamm
or Ci3 po Cig B Uensax B-TMAPOKCMMKMPHDBIX KUCAOT.
CypdaktnH  asnaetca  amduduabHbIM, €  MONSAPHOM
AMUHOKUC/IOTHOM FO/I0BKOW W YrNeBoAOpOAHON Lenbto. Ta
MONIEKYNAPHANA CTPYKTypa Aenaet cypdakTH CUAbHLIM
61ocypdaKTaHTOM, YTO NEXKUT B OCHOBE €ro aHTUIPUOHbIX
csoicte. [lpeanonaraetcdA, 4YTO €ro  aHTUOMOTUYECKUEe
CBOWCTBA 0b6YCNOBNEHbI CNOCOBHOCTLIO NPOAYLMPOBATbL
CeNEeKTUBHbIE KaTWMOHHble KaHanbl B  docdonmnuaHom
6ucnoe membpatbl. Leu 7 -Cyp®daKTuH, npoayumpyembiit B.
mojavensis, abdekTuBeH npoTus F. verticillioides. MopobHan
MHIMBMpPYIOLLAn aKTUBHOCTb cypdaKTUHa bblia 0b6HapyKeHa
npotus F. graminearum, F. oxysporum v F. moniliforme [37].
JddeKTUBHOCTb BO3AEMCTBMA MONE3HbIX OaKTepuii  Ha
¢duTonatoreH B 3HAUYUTENIBHOW CTEMEHM  MOBbIWAETCA
b6narogapa 06pa3oBaHWIO OWOMNNEHOK, CMNOCOOCTBYHOLLMX
YCUNEHHOM KOpHeBoM KOJIOHM3aL MK " BbICOKOM
BbIXXMBAaEMOCTU B ycnoBuAX cTpecca. Limkanyeckue M un
ocobeHHO cypdaKkTuHbl, npoayuupyemblie Bacillus spp.,
3anyckatoT 06pasoBaHMe OUMONIEHOK W KONOHM3ALMIO
KOPHEeW U MMEIT peluatollee 3HaYeHUe Ana BUOKOHTpoNs
AKTUBHOCTM W CUCTEMHOMN YCTOMYMBOCTM pacTeHui [37].
MpeoponeHve PesnUCTEHTHOCTU HeKOoTopbIX ¢UTOMNaToreHoB
Mo OTHOWEHWK K aHTUMUKPOOHbIM  baKkTepusm U
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CMHTE3NpYyemMbIM MMM MeTaboinMTam
3a4acCTyl0  CUMHepruTUYecknumu  B3aumogenctemamm. SN
cemeictBa  CypPaKTMHOB  HE  TO/MIbKO  MHIMbMpYyOT
MULENMaNbHbIE TPUBbI, HO WM B 3HAYUTENIHOW CTENeHu
MPOABAAIOT CBOWCTBO CMHEPIM3Ma K APYrMM aHTUrPUGHbIM
an.

nogKpennAaeTtca

®eHeuyuHbl  (PEHrMUMH,  NAMNACTaTMH,  ManbTauuH)
NpeAcTaBAAloT cobon peKkanenTuabl, NPOAYKUMS KOTOPbIX
obHapyeHa y B. subtilis w B. amyloliquefaciens. ®eHruumH
aeicteyet npotms  rpmboB  poga  Fusarium  aByma
cnocobamu.  Bo-mepBblX, OH  BbI3bIBAa€T  CUMCTEMHYIO
YCTOMYMBOCTb Y PACTEHUM, BO-BTOPbIX, PEHrMLMH HanpAMyo
aTakyeT rpubbl, CBA3bLIBAACL C WUX KNETOMHOM MeMbpaHoM,
BbI3bIBAA YTEUKYy W nusuc. BospeiictBne ¢eHrmMumMHa Ha
b6ronornyeckme membpaHbl 3aBUCUT OT KOHLEHTPALMK, HO B
KOHEYHOM UTOre BbICOKME KOHUEHTPALUWMU  MOJHOCTbIO
paspywatT membpaHbl [38; 39]. PeHrMumHbl ABAAIOTCA
3/IMCUTOPAMM 3aLLUMUTBI PACTEHUI M, KaK BbIJI0 YCTAaHOB/EHO,
3¢bPeKTUBHBI MPOTUB MHOTUX TPMBOB, B TOM YMcne NPOTKUB F.
verticillioides, F. solani, F. solani f. sp. Radicicola, F.
oxysporum, F. oxysporum f. sp. spinaciae, F. verticillioides v F.
graminearum [40]. Y rpuba F. graminearum QeHrMUUH
BbI3bIBAET CTPYKTYpHble aedopmauun rmd v nogasnser
nponvdoepaumito POCTKOB M MPOAYKLMIO MMKOTOKCUMHOB,
NpoHULaemocTb rnd. Mpu 3ToM MoXKeT 610KMPOBaTLCA POCT
F. graminearum 3a CYeT HapyLEHUA CTPYKTYPbl KNETOYHOM
MeMb6paHbl U LLeNOCTHOCTM KneTok [33; 41; 42].

AHTUMUKpPOBHaA akTuBHOCTb /1M, mpogyuupyembix
Bacillus, ocHOBaHa Ha WX XMMMUYECKOW CTPYKType. ITO TaKKe
OTHOCUTCA U K EHrMUMHY, KOTOpbIM npeacTasnser cobow
LMKINYECKUI vnogekanentua, coaepalLmi B-
TMAPOKCUMKMPHYIO KUCNOTY C BOKOBOW Lienblo, cocToAlel us
16-19 aTomoB yrnepoga [42]. PeHrnumH ocobeHHO aKTUBEH
NpoTMB MULENNanbHbIX rpuboB W nogasnset GyHKUUK
depmeHTOB Pocdonmnasbl A2 M apomartasbl. OH umeeT
pasnunyHble M30dopPMbl, KOTOpbIE PA3/MyaloTCA AAMHOK U
pasBeTBieHWeM pparmeHTa B-rMapOKCUMKMPHOM KUCNOTHI, A
TaK¥Xe€ aMMUHOKUC/IOTHBIM COCTaBOM MENTUAHOrO Ko/bLa.
Hanpumep, B NONOXKEHWUMU 6 D -aNaHWUH (KaK B deHrnumHe A)
MOXET 6blTb 3aMeHEeH Ha D- BaAuH (Kak B ¢eHrvumHe B).
deHrmumH A npeacrtasnser 1 0 -Ala, 1 L -lle, 1 L -Pro, 1 D -
anno-Thr, 3 L -Glx, 1 b -Tyr, 1 L -Tyr, 1 0 -Orn, Toraa Kak y
deHrnumHaB, p -Ala 3ameHsieTca Ha D —Val [42]. FTomonoru
deHrmMumMHa npeacTaBnsloT coboin cepuio AMNONENTUAOB C
BapuaumMAMM Kak MO AJIMHe, TaK W NO pa3BeTBAeHuto [-
TMAPOKCUMKMPHOM KMcnoTbl. Bcero 13 romonoros deHrmumHa
6blAn NonyyeHbl nyTem ocaxaeHus 70%-HbiM PacTBOPOM
cynbdata aMMOHMS, 3KCTPaKLMK METaHO/I0M,
MOHOOBMEHHOM  xpomaTorpaduu, renb-GunbTpaumoHHOM
XpomaTtorpadum n nonynpenapaTusHoli BbICOKO-
30dPEeKTUBHOM KMAKOCTHOM XpomaTorpadum (BIXKX). Bce
rOMOJIOTM MPOSBAAAN NPOTUBOTPUOKOBYIO aKTUBHOCTb B
OTHOLIEHUN  WHAMKATOPHOro WTamma  Botryosphaeria
dothidea. 3TO OTKpbITME  CYMTAETCA  3HAYMTE/NbHBIM,
NMOCKO/NIbKY 3TO NepBoe coobLlieHWe O NPOAYKUWMM TaKoro
60/1bLWIOro KoaMyecTsa romMooroB U M30MepPOoB GeHrnumHa
B. subtilis [33; 35; 43; 44].

UmypuHel n  6ausKkopoacTBeHHble  JIM  cocTaBasawoT
CEMENCTBO MPOTUBOTPUOHBIX COeAMHEHUI, W3BECTHbIX Kak
utypuHosble JIMN, KoTopble npoayuupytoTca bakTepuamu B.
subtilis. CoepuHeHWsA, KOTOpble COCTaBAAKT CEMEMNCTBO,
BK/OYAIOT: UTYPUH, BaunnnommumH D, GaumnnomuumH F,
6aLUNNOMULMH L, MUKOCYBTUAMH U MOXaBEHCUH. UTYpuHbI
3$PEKTUBHBI NPOTMB PALA MATOTEHHbIX FPUOOB pacTeHui,

BKAoyaa F. oxysporum w F. graminearum. 3t JIMN
NpoAyUMPYIOTCA  MHOTMMM  LUTAMMamK, KoTopble  6blan
KOMMEpLMaAU3MPOBaHbl  KaK  areHTbl  Guonornyeckom
60pbbbl  NPOTUB  TPMOHLIX MNATOrEHOB PacTEHUMA M KaK
CTUMYNIATOPbI pocTa pacTeHuin. CoeauHeHUsA NpeacTaBaaoT
coboii UMKAMYecKMe rentanenTuabl C afkKUAbHOM GOKoBOW
Lenbio NepemMeHHOM A/MHbI, KOTopasa NpuaaeT CBOWCTBA
NOBEPXHOCTHOW AKTUBHOCTU, YTO NPUBOAMT K CPOACTBY C
membpaHamu rpubos. MNpu npeBbieHUN onpeaeneHHoOM
KOHLLEHTPALMN B KNETOYHYIO MembpaHy rpuba NpoHWKaeTt
[OCTaTOMHO MOJIEKy/, 4YTObbl €O34aTb MOHOMpPOBOAALLME
nopbl B K/ETOYHOW CTEHKEe, 4YTO NPWUBOAMT K MoTepe
COOEPHKMMOrO KNetkn u ee rmbenn [45-84]. UTypuHbI
pasnnMyaloTca Mo CTPYKType, UX pasivymA 3aKkakoyatoTcs B
TUNE aMWHOKUCIOTHBIX OCTaTKOB, a TaKXe B JAJIMHE W
pasBeTB/IEHUW LLeNU KUPHOM KUCAOTbI. [eTeporeHHOCTb No
O/IVHE W Pa3BETBNEHUIO LEMU XKUPHbIX KUCAOT YeTKO
OEMOHCTpUpYyeTcA UTYpUHOM A, KOTOpbIA MMeeT Ao 8
nsomepos ¢ 10-14 atomamu yrnepoga W pasnuyaetca
KOHOUIYpaLMaAMK Lenu KUPHOU KMCAOTbl. MUKOCYOTUAMH,
Y/lleH CcemMencTBa WTYpUHOB, npoayumpyemblin B. subtilis,
BO3ZEWNCTBYET Ha  3ProcTepuH,  MNPUCYTCTBYOWWUA B
mMemMbpaHax 4yBCTBMTENbHbIX rpubos. Y F. graminearum
UTYPWVH Bbi3blBaeT MOPHONOTrMUYECKME UCKAXKEHUA KOHUANM U
™M, W CcepbesHoe MOBpEeXAeHWe  NNa3maTUYecKown
MeMbpaHbl, YTO NPUBOAMUT K YTEYKEe COAEPHKUMOTO KIETOK
[27; 47].

Opyrne /M, cuHTE3NpOBaHHble He pubocomamm,
BK/IIOYAIOT  KYPCTaKMHbI, HaunTpaLMHbl,  NOAMMMKCUHDI,
rPaMULMANHBI U TUPOKMAMHDBI. KypcTakuMHbl NpeacTaBaaioT
cobol  UMKAMYECKME WAM  JINHEMHble  renTanenTuabl,
KoTopble cneunduuHbl gna B. cereus w B. thuringiensis, v
obnagatoT CNoCcoBHOCTbIO nectabununsmnposatb
buonorvyeckne membpaHbl Kak 6aktepuid, Tak u rpubos
[36].

JlumuyecKkue hepmeHmol

AHTUrPUOHAA aKTMBHOCTb Bacillus spp. Take cBA3aHa C
NPOW3BOACTBOM TUAPONNTUHECKUX EPMEHTOB, TaKUX KaK
XWUTMHa3bl, XMTO3aHa3bl, MMIOKaHa3bl, LeNt0i1a3bl, MNasbl U
npoteasbl, KoTopble 3GPEKTUBHO MMAPOAU3YIOT OCHOBHbIE
KOMMOHEHTbl K/IETOYHbIX CTeHOK [48; 49]. XuTuHasbl
npeacTaBnAlOT  cobON  FMKO3MArMAPONasbl,  KoTopble
paspywatot B-1,4-rnnKo3unaHble CBA3U B XUTUHE, BTOPOM MO
pPacnpoCTPaHeHHOCTU ecTecTBEHHO [AOCTYMHOM MNoaucaxa-
puae nocne Lennton03bl U rNaBHOM KOMNOHEHTe KNeToYHoW
CTEHKM rpnboB. BakTepun B NepByto ovepesb NpoayLmMpyoT
XWUTWHA3bl, YTOObI PaCLENUTb XUTUH A1 €ro UCNO/b30BaHUA
B KayecTBE WCTOYHMKA 3HEpPruu, Toraa Kak HeKoTopble
baKTepuanbHble XWUTUHa3bl ABAAIOTCA  NEPCNEeKTUBHbLIMM
cpeactBamu  6uosiormyeckoirt  6opbbbl € pasUYHbIMK
3ab60neBaHMAMM  pacTeHwii, Bbi3blBaembiMM  duToNaTo-
reHHoiMn  rpubamm  [50]. TlOCKONbKY XMTO3aH TaKKe
COOEPHKMUTCA B KIETOYHBIX CTEHKAX rpubos, npoayumpyowme
XUTO3aHa3y Bacillus spp. MoryT Mcnonb3oBaTbCs B KayecTse
areHToB OWOKOHTPONA ANA MNPefoTBPALLEHMA 3aparKkeHus
pacTeHui naToreHamu. [ntokaHasbl TMApPONU3yIoT
rNIMKO3MAHbIE CBA3M, NPUCYTCTBYIOLLME B [/IIOKaHax, KoTopble
UIPalOT BaXKHYIO POAb Y HEKOTOpbIX rpuboB BO Bpems
pasfeneHus KNEeTOK W BereTaTMBHOrO pPOCTa, a TaKxkKe
ABNAOTCA BTOPbIM OCHOBHbIM KOMMOHEHTOM K/IETOYHOWM
CTEHKM rpnMboB nocne XMTMHa. MOMMMO XUTUHA WU T/IHOKaHa,
CKeneT K/IeTOYHbIX CTEHOK TPpUOOB COAEPXKUT LLeNNoNo3y,
amnuabl M 6enkn.  CnegosaTenibHO,  HakTepuasbHble
Lennonasbl, AMNasbl M NpoTeasbl MOMYT WUrpaTb BaXKHYHO
pPONb B IM3NCE KNETOYHOW CTEHKM, KOTOPbIV NPOUCXOAUT BO
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Bpems B3aMMOAENCTBUM natoreH - 6aumnnbl.
MMaponutuyeckne  depmeHTbl  (NpoTeasa,  rAkOKaHasa,
XWTWHa3a), npoayumpyemslie Bacillus sp., OTBETCTBEHHbI 3a
CU/IbHYIO  MHIMOMPYIOWYIO  aKTMBHOCTb  npotms  F.

verticillioides, Bbi3blBatoleit rHUAb cTebneln M MNodvaTKoB
KYKYpY3bl.

Cudepogpopebi

Cuaepodopbl NpeacTaBaAloT coboi meTannxenatupytowme
HepMBOCOMHbIE NENTUAbI C HU3KUM MOJIEKY/IAPHBIM BECOM,
npoayuMpyeMble  HEKOTOPbIMW  MMKPOOPraHuW3mamu 1
pacTeHNAMMU, OCOBEHHO B YC/IOBUAX KENE3HOro roN0faHums.
3HayeHve cugepodopoB B OMONOrMYECKOM  KOHTpOse
OCHOBaHO Ha KOHKYPEHLMM 33 3KeNe30 Liesiblo CHUMEHUS ero
AOCTYNHOCTM A/1A NaToreHoB. BoNbLIMHCTBO BaKTepuaibHbIX
cnaepodopoB NpeacTaBAAtoT cObOI KaTexonaTbl, TakMe Kak
6aumnnnbakTMH, npoayuMpyembli  HekoTopbimu  Bacillus
spp. Bkntovas B. subtilis, B. amyloliquefaciens, B. cereus, B.
Thuringiensis [33]. Cugepodopsbl, npoayumpyemsie Bacillus
Spp., Y4acTBYIOT B MOAABAEHUN paga 6onesHel pacTeHui,
Hanpumep, B. subtilis, npoayumpylowmii  cugepodop,
CHUYKAET YacTOTy BO3HUKHOBEHUA GY3apMO3HOTO YBAAAHWA U
YCWIMBAET POCT U YPOXKaMHOCTb nepua [28].

UHOyyuposaHue cucmemHol ycmolivusocmu pacmeHuli

Bacillus spp. NpoAyuMpyOT MHOTOYUC/IEHHbIE METaBoANTbI,
KOTOpble MOryT YBEAWYUTb OOCTYNHOCTb MNUTATENbHbIX
BELEeCTB A4/ pacTeHUi K, Takum 06pasom, Hanpamyo
cnocobcTBoBaTb POCTY PacTeHUM U yporKalHOCTU. N,-
duKeupytolwme u P-contobunusmpyowme BUAbI Hanpamyto
CBA3AHbl C TMOI/IOWEHUEM MUTATE/IbHbIX BELLECTB WU
nocnegylowmm  CTUMYAMPOBaHMEM  POCTa  Pas3NNYHbIX
pacteHuiA. YcnewHoe npumeHeHue Bacillus spp. B none
TaKXKe 3aBUCUT OT B3aMMOAEMNCTBUIN pacTeHue-HaKTepusa u,

MOKeT ObITb, OrpaHuMYyeHo GaKTOPOM  KOJIOHU3auuen
pusocdepnbl.  Bacillus  spp. Tpebyetca 24 yvaca pgns
0bpaszoBaHuA 61onNeHKu, KoTopas cnocobcTeyet
KO/IOHM3AUMM  KOpHel, 4YTo ycunmeaeT 3dPEeKTUBHOCTb

6akTepuii B nouse [51]. leHbl, y4acTBYyOWME B KONOHU3ALMN
KOpHel W B3aumogencTsusx pacteHuin ¢ Bacillus,
MHAYUMPYIOTCA NPUCYTCTBMEM IKCCYAATOB KOPHEN U CEMSAH.
WccnepoBaHns pusobuoma M MCNONb30BaHME METOL0B
CEeKBEHMPOBAHUA B COYETAHUW C MPOTEOMMUKOW, METareHo-
MWKOM1, MeTaboNOMMKON MOryT CNocobCcTBOBaTb YTOUYHEHWIO
NPUPOAbI 3TUX B3aMMOLENCTBUIA, B TOM YMC/IE U TO, KaK 3Ta
B3aMMOCBA3b B/AMAET Ha 3[40POBbE M POCT pacTeHui [52].
Bacillus spp. MOMXeT Hanpamylo yBe/iMYMBaTb YpPOKal
pacTeHWd 33 CYeT  MexaHuM3moB, obecrneunsaroLmX
BbIpaboTKy  OUTOrOPMOHOB WM PETYNATOPOB  pocTa
pacTeHui, TaKMX KaK ayKCUHbI, UUTOKMHUHDI, TrnbbepennmnHbl,
3TUNeH u abcumsosaa KucnoTa [12]. FTOpMOHbI pacTeHUit —
3TO OpraHWYecKMe BeLLeCTBa, KOTOpPble B OYEHb HU3KMUX
KOHLEHTPAUMAX BAMAIOT Ha (U3MOAOTUIO M  pPas3BuUTUE
pacTeHuii. BuocuHTes pactutenbHbIx ropmoHoB Bacillus spp.
HernocpeacTBeHHO CBA3aH C  MNOCNEAYOWMM  CTUMYIU-
pPOBaHMEM POCTA PA3/IUYHbIX PACTEHWUN.
MoneKkynapHas OCHOBa MMMyHUTETa
3anyckaemas MUKPOBHbIMM natoreHamm, XOpOLLOo
OXapaKTepuM3oBaHa KaK C/AOXHbIM  NocnefoBaTe/bHbIN
NpoLuecc, BeAyLWniA K aKTUBALLMU 3aLLMUTHbIX PEaKL M B mecTe
MHOPEKLMM, HO KOTOPbIA TaKMKe, MOXKeT ObiTb, CUCTEMHO
BbIpaXeH BO BCEX OpraHax, ABJeHWe, TaKKe M3BEeCTHOe KaK

pacTeHui,

CUCTEMHas npuobpeTeHHas ycTonmumBocTb. HekoTopble
ACCOLMMPOBAHHbIE C pPacTeHUAMM nojesHble bHakTepun
TaK¥Ke CrnocobHbl CTUMYAMPOBATb CBOErO XO3fMHA K

CO3[4aHMI0 3almnTbl OT NMPOHUKHOBEHMA NATOreHoB 4epes

EeHOTUMMYECKN  CXOAHBIN  MHAYUMPOBAHHBLIN  deHomeH
CUCTEMHOW PEe3nCTEHTHOCTU. MHAYLMPOBaHHAA CUCTEMHARA
PEe3nNCTEHTHOCTb MOCNEeA0BATE/IbHO  BK/OYAET pPacno3Ha-
BaHME MMKPOOPraHM3Ma Ha MOBEPXHOCTU PACTUTENbHOW
KNETKW, CTUMYAALMIO PAHHWUX  KNETOYHbIX  MMMYHHbIX
CObbITUI, CUCTEMHYIO Nepegadvy CUTHaNoB Yepe3 TOHKO
HACTPOEHHbIA TFOPMOHANbHbIA MNEPEeKPecTHbIn 0bmeH K
AKTUBALMIO 3aLUMUTHBIX MeXaHu3moB. Takum obpasom, OH
npeactaBnaeTr coboil  KOCBEHHbIW, HO  3pdeKTUBHbIN
MeXaHW3M, C MOMOLLbIO KOTOPOro nosiesHble 6akTepumn c
NOTEHUMANom  BMOKOHTPONA  yAy4ylwalT  cnocobHOCTb
pacTeHuUiA OrpaHMuYMBaTb MHBasul natoreHoB [53-57].
MpPOUCXOAUT 3SKCNPECCUsi TEHOB CTPECC-peakuMu, 3a cyeT
yero aKTuBMpYyeTca WMHAYLMPOBaHHasA cucTemHasn
YCTOMYMBOCTb pacTeHnin [54]. 3TM 3alMTHble peakuun
CUCTEMHO aKTUBMPYIOTCA HA PACCTOAHMAX, YAANEHHbIX OT
MUcXoAHOro ovara 60s1€3HU, W NpUAaoT onpeaeneHHbIN
YPOBEHb YCTOMYMBOCTU K BUPYCam, rpubam m Baktepusm no
BCEMY pacTeHWto. AKTMBAUMA MHAYLMPOBAHHOW CUCTEMHOW
YCTOMYMBOCTU CBA3aHa C Aerpajaumeit KNeTOUYHOW CTEHKM,
BblpaboTKOM de novo 6enka [OKaHA3 W XMTUHa3 U
BbIpaboTKOM GUTOANEKCMHOB, CBA3AHHbIX C YCTOMYMBOCTbIO K
bonesHam. MMpumeHeHve wTamma B. subtilis (AUBS1)
yBesMumBaeT BbIpaboTKy XO3AVHOM deHunana-
HUHAMMOHWMANNa3sbl, NepoKcUaasbl 1 cnHTe3 6enka de novo
B ANCTbAX puca. Ltamm B. subtilis (UMAF6614) nHayumpyet
CEeKpeumio 3alUMTHbIX OTBETOB B AblHAX MNPV MOBbLILLEHUN
YCTOMYMBOCTU pacTeHU K MydHWUCTOW poce. Bacillus Takke
YCUNMBAET cnHTe3 GepMeHTOB U BenKkoB B TKAHAX XO3AMHA
Tabaka, 4YTO MNPUBOAUT K MNOBbIWEHHOM YCTOWYMBOCTU K
BMPYCY MO3aUKH, O YEM CBUAETENbCTBYET CHUMKEHUE YPOBHSA
MO3aUYHbIX CUMNTOMOB, HabAlOZAaeMbIX Yy pPacTeHuid,
obpaboTtaHHbIX B. subtilis. B. subtilis (BS21-1) asnaeTca
OT/IMYHBIM  CPEACTBOM  OWOKOHTPONA U CHWXKaeT
3a60/1eBaeMOCTb YETbIPEX OBOLLHbIX KyAbTyp NMOCpeacTBOM
NOBbLILWEHNA WHAYLMPOBAHHON CUCTEMHOM YCTOMYMBOCTM
[54].

M3BecTHO 06 yuyacTum umkamdeckux JIN Bacillus 8
WHAYKUMW  UMMYHUTETA  pacTeHWin B Pas/IMYHbIX
natocuctemax. [lpyM  nNpUMeHeHUW B  BMAE  HYMUCTbIX
COeaUHEHN B MMKPOMOJIAPHBIX KOHLEHTPaUMAX CypdakTUH
W, B MeHblLUEN cTeneHn, GeHrnumH Bbi3blBasu 3HAUUTENIbHOE
CHWXXeHWe 3abonesaemocTn daconm n TomaTtos. MoKasaHo,
yTo cypdaKTuH yBenmumBaeT YCTOMYMUBOCTb K
duTONaTOreHam y pacTeHnn OplHU, UMTPYCOBbIX, BUHOrPaaa,
CaxapHOW CBEK/bI, KNYBHWUKM, MweHuupl. UTypuH A urpaet
TaKylo e posib, Kak cypdaKTUH, B NUCTbAX KAYOHWKM, a
TaKKe [eNCTBYeT KaK WHAYKTOP 3KCNPeccun 3allUTHbIX
reHOB pPaCTeHWA B pacTeHusx xsonyaTHuKa [53; 54]. B.
subtilis SSR2I n B. flexus AIKDL ycunvBaoT MHAYLMPOBAHHYIO
CUCTEMHYIO PEe3NCTEHTHOCTb NpotueB F. oxysporum [55].
bakTepwuu B. fortis 162 v B. subtilis 174 cnocobHbI Bbi3blBaTb
PE3UCTEHTHOCTb K y3apMO3HOMY YBAAAHWUIO TOMATOB, NpU
3TOM TMOBbLIWAETCA YPOBEHb AKTMBHOCTM GeHWNaNaHWH-
aMMMaKIMa3bl, KOTOpas CnocobCTByeT CMHTE3Y GeHONbHbIX
coeAMHEeHWN B pacTUTENbHOM TKaHu [57].

JlemoKcukayusa MUKOMOKCUHO8

MWKOTOKCHHbI — BTOPMYHble MeTabo/MTbl TOKCUHOTEHHbIX
rpnboB — pasHoObpasHbIA KAacc CoeauMHEHWn, KoTopble
MOrYT 3arpA3HATb KOMMEepuYeckne MNPOAYKTbl MUTaHWUA
(Hanpumep, NWeHULY, KYKypy3y, apaxmc, CEMEHa X/I0MKa U
Kodbe) M KOPM [ANA KMBOTHbIX, BbI3blBaTb CEPbE3HbIE
npo6sembl ¢ 6€30MNacHOCTbIO MULLEBbLIX MPOAYKTOB Aae B
HebOMbWMX  KOHLUEeHTpauuax.  ExkerogHble  3aTpathbl,
CBA3AHHble C MOAB/AEHWEM MMKOTOKCMHOB B MPOAYKTax
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nuTaHnA/KopMax, NPOAO/IKAIOT pacTu. TO/MbKO B OAHOM
peroHe CeBepHOM AMEPUKM EXerofHo TepAeTcA OKO/o
nATM  MWAMAPAOB  OONIAPOB B CBA3M C  FPUBHBIMMK
MHOEKUMAMM U KOHTaMWMHAUMEN MWUKOTOKCMHamu [6; 7].
MoBcemecTHOE pacnpocTpaHeHWe W TepMOCTabuabHOCTb
MWKOTOKCMHOB BO Bpems 06paboTKu NULLEBbIX NPOAYKTOB U
KOPMOB CO3Jal0T cepbe3Hble npobnembl AnA 340POBbA
YesI0BEKA U KUBOTHBbIX.

TpuxoTeLeHbl NPeACTaBAAOT cO60M OCHOBHOM Kacc
MWKOTOKCMHOB, cogeprKawmii 6onee 150 coeauHeHui,

KOTOpble  MPOAYLMPYIOTCA  HECKONIbKMMM  Pa3NNYHbIMMU
rombamm poga Fusarium. WHrnbupytlowee pgenctemne
TPUXOTEL,EHOBbLIX MWKOTOKCMHOB Ha QYHKUMM  KNEeToK

pacTeHUi N }KMBOTHbIX 3aK/t04aeTcA B NOAAB/NEHUN CUHTE3a
6enka, AHK un PHK, MHrMbupoBaHUM MUTOXOHAOPWANbHOM
OYHKUMKM, BAWAHME Ha [eNeHue KAeTOK U MembpaHHble
apdekTbl [58-60].

OfHUM ©3 Hambonee 3SKOHOMMYECKM 3HAYMMBbIX
TpuxoTeueHoB sBnsetca JIOH, 3arpAsHAlOWMA  NweHuuy,
AYMEHb M KyKypy3y Bo Bcem mupe. B EBpone JOH o06blyHO
obHapyxuBaetca 6onee uyem B 50% uWccnenoBaHHbIX
obpasuos. B CesepHoit Asum [OH sABnseTcd OCHOBHbIM
3arpasHuTenem U npucytcteyetT B 92% Bcex npoTecTupo-
BaHHbIX 06pas3uoB. MWccnepoBaHuA, NpoBeAeHHble B
HEeCKONbKMX ropoaax Kutasa, Kacatowmeca npucytcrema JOH
B Pa3/IMYHbIX 3€PHOBbIX NPOAYKTAX, MOKa3blBaloT, 4To Honee
80% npoaHanu3npoBaHHbIX 06bpasuyos cogepkat AOH B
amnanasoHe ot 0,1 go 2511,7 mr/kr [61]. CoobuiaeTtca o
nossneHnun JOH B cenbCKOX03AWCTBEHHbIX TOBapaXx, Mpuyem
€ro YpoBHM BapbUpYIOT B 3aBUCMMOCTM OT TUMA 3epHa 1 roga
npoussoacTaa. MNocTaBKa 3epHa, BK/OYaA npoussoguTenen,
NoKynaTene W KOHeuYHbIX nonb3osaTenen, sdpdekTMBHO
oTcnexusaet cogepXkaHue AOH c nomouwbio cTpaTterui
CUCTEMATMYECKOrO  KOHTPOAIA  Hag 3Tok  npobnemoi.
BesonacHocTb noTtpebutenert obecneuvBaeTcA 3a cyeT

MCMONb30BaHUA  3TUX  CTpaTermin  ynpasneHus  [62].
OrtcyTcTBue BbICOKO3)HEKTUBHDBIX noaxoAos K
HenTpanmsaumm npobnembl 3apakeHusn nocesos

TOKCUreHHbIMW rprbamu 3acTaBAfeT UCKaTb HOBble NepCneK-
TUBHble MeToAbl W TEXHONOrMM COXPaHEHUA KayecCTBa
npoaykumn. OCTaloTCcA aKTya/lbHbIMW  PEKOMEHAALMKU MO
NOCTOAHHOMY MOHWUTOPUHIY GUTOCAHUTAPHOW CUTyauun B
noceBax CeNbCKOXO3ANCTBEHHbIX KynbTyp, TWaTeAbHOMY
MWKOIOTMYECKOMY U MMKOTOKCUKOIOTMYECKOMY KOHTPOJIIO
CE/IbCKOX035UCTBEHHOM npoaykunm, npoBeAeHnto
06LWEenpPUHATBIX 3aLMTHBIX " arpoTexHUYecKux
meponpuatuii. OAHOBPEMEHHO NpPeAaCcTaBAAeTcA nepcnek-
TUBHbIM  UCMONb30BaHWe Pa3paboTaHHbIX POCCUCKUMM
Y4€HbIMN MEeTOA0B KOHTPO/IA Hakona1eHnA MUKOTOKCUHOB C
npvmMeHeHnem BMONOTMYECKUX U XMMUYECKMX NpenapaTtos,
CNOCO6HbIX  BNOKMPOBaTb  BUMOCMHTE3  TOKCMHOB WM
OCYLLeCTBNATb WX TpaHchOpMaLmMio B MeHee TOKCUYHbIe
coefuHeHusn [2].

Mocne nonHOrO CceKBEHWPOBaHWA reHoma F.
graminearum 3a nocnegHWe ABa AeCATUNETUA LOCTUTHYT
OrPOMHbI Nporpecc B NOHMMAHWUM OCHOB BuocuHTesa OH
" ero perynauum. WccnepoBaHa BO3MOXXHOCTb
MUCMONb30BaHUA  TexHosornit  PHK-uHTepdepeHumMn Ha
OCHOBE CEKBEHMPOBAHHbIX GPArMeHTOB reHOB, KOAMPYHOLLMX
benkn-muwenn  oyHrMumaos,  Ana  nopasnexHua  F.
graminearum. Paccmatpusaetcs TaKKe BAUAHME
dyHMumpos Ha 6uocuHtes [AOH natoreHom [53; 62].
[JanbHelluve wccnefoBaHUA 3TUX  OUOCUHTETUYECKUX W
PerynaTopHbIX CUCTEM NPeSOCTaBAT NonesHble 3HaHWA ANA
pa3paboTku HOBbIX  CTpaTernit  ynpaBnaeHua  ans
npefoTepalleHua  3abonesaemoct  ¢dysapuMosom U

HaKOM/IeHNA MMKOTOKCMHOB B 3epHOBbLIX [61; 65]. YcneluHble
b1oTexHoNOrMYeckne cpeacTsa AETOKCUKALMM MONb3YHOTCA
6onblwMM crnpocom. B nocneaHee Bpems MCMNO/b30BaHWe
MMKPOOPraH1M3moB U GEPMEHTOB A/1 AETOKCUMKaLMU NyTeM
CBA3bIBAHUA WAM OMOPA3NOKEHUA PA3IMYHBIX MUKOTOK-
CMHOB  fABNSAETCA  HOBOM  CTpaTerMel  ymeHblueHun
KOHTaMMWHALMUM PaCTUTENbHBIX NMPOAYKTOB MUKOTOKCMHAMM.
[Jetokenkaupa [OOH 0TobpaHHbIMM  MUKPOOPraHWM3Mamm
ABNAETCA MHOroobeLatoLLel anbTepHATUBON BMOKOHTPO/IO
dU3MYEeCKUM  (COPTMPOBKA, OTMbIBKA, TepMoobpaboTKa,
0b6/yyeHMe, MarHWTHble MaTepuasbl M HaHOYaCTUUbI) M
XMMMYECKMM MeTogam 6opbbbl ¢ 3arpssHeHnem OOH [64-
66].

Hanbonee 3KONOMMYHLIM METOLOM [ETOKCMKaLumMu
cyuTaertca ncnonb3oBaHue MMKPOOPraHU3MOB-
[EeCTPYKTOPOB MUKOTOKCMHOB. VX BO3AeNCTBME NPUBOAMUT K
TpaHchoOpMaLMN MUKOTOKCMHOB B HETOKCUYHbIE WU MeHee
TOKCWYHbIE, MO CPABHEHWUIO C UCXOLHLIMW, coeanHeHus [67].
AHanu3  pesynbTaTOB  CyLLECTBYIOWMX  MCCAen0BaHuUM,
CBA3AHHbIX C MOUCKOM 3dEKTUBHbIX OUOAECTPYKTOPOB
adnatokcMHa Bl, nokasbiBaeT, 4TO MOTEHLMasbHbIMU
[ECTPYKTOpaMM MOTYT BbITb KaK KMBble MUKPOOPraHU3MbI
(bakTepun  man  rpubbl), TaK U UX dEpMEHTbl  UAn
cekpetupyemble MeTabonutbl [68]. Mo cpaBHeHMIO C
dusnyeckumm " XUMMUYECKUMM meTogamm
AEKOHTaMUHaLWK, buogerpagaums MWKOTOKCMHOB
obnagaetr psgom npeumyliects. OHa crneunduuHa u
[OCTaTOMHO  BbICTPO  NPOMCXOOUT B YCNOBUAX, KOTOpbIe
npvemnemb! gna 06paboTKU CeNbCKOXO3ANCTBEHHOIO CbipbA
M MPOAYKTOB B MULLEBOM MPOMbILLZIEHHOCTH, @ TaKXKe npu
npovsBoacTee KopmoB. K HefocTaTkam 3Toro MeToza
OTHOCUTCA BO3MOXKHOE yXYALIEeHME KayecTBa NPoAyKTOB W3-
3a CUHTe3a 6uoaecTpyKTOpomM HeyenaTenbHbIX
MeTabonnToB, a TaKkKe 3aBUCMMOCTb 3PdeKTUBHOCTU
Aerpasiaummn oT yCnoBui OKpy»KatoLwel cpeapl. KomnnekcHas
MccnefoBaTeibckasa Nporpamma no MMKPOBHOM AeCTPyKL MM
MMKOTOKCMHOB BK/lOYaeT B ceba HeckonbKo 3Tanos. Bo-
nepsbix, MMKOTOKCUH - b6uoTtpaHchopmupytoLme
MWKPOOPraHM3Mbl MM KOHCOPUWMYMbl  JO/IXKHbI  6bITb
nosyyeHbl U UAEHTUOULMPOBAHbI NMBO U3 WUCTOYHWMKOB
OKpyKatowen  cpegpl, AMbO M3 rpynnbl  paHee
NMOEHTUPULMPOBAHHBIX KaHAMAATOB. Bo-BTOpbIX, cnepyet
uccnefoBatb UM MAEHTUOUUMPOBaTb  3GPEKTUBHOCTL U
baKTOpbl, BAMAIOLME HA [AETOKCUKALMOHHYIO aKTUBHOCTb
BbIOPAHHbIX  MWKPOOPraHW3MOB, a TaKXe MNPOAYKTbI
6uoTtpaHcpopmaumn. Ha Tpetbem sTane cnegyeT nNpoBecTu
OLEHKY 6€30MacHOCTU KaK GYHKLMOHANbHbIX LTAMMOB, TaK
1 NpoayKToB buoTpaHchopmauun. bruotpaHchopmaumsa He
06A3aTe/IbHO  MOXKET NPUBOAUTL K MEHEE TOKCUYHOMY
BTOPUYHOMY MNPOAYKTY, MO3TOMY HeobXoAMMO TaKxkKe
NOATBEPANTb  CHUMKEHHYID  TOKCMYHOCTb  MPOAYKTOB
6uotpaHchopmaumn. Ha yetBepTomM W NOTEHUMANBHO
Hanbonee CNOXHOM 3Tane ¢GepMeHTbl, OTBETCTBEHHblE 3a
6uoTpaHchopmaLmio, BbIAENAT, UAEHTUOUUMPYIOT U/uan
KNOHWUPYIOT U 3KcnpeccupytoT [69].

MuKpobHas MOOUGUKAUUS MpPuxomeyeHo8 BKIKOYAEeT
aueTuAnpoBaHue, AeaueTuanpoBaHue, OKMCNEeHUe,
OEe3NOoKCUANPOBaAHME U 3MMMEPU3aLMI0, YTO  CHUXKaeT
naToreHHbIi  noTeHuMan  rpubos  poga  Fusarium.
LINTOTOKCMYHOCTb TPUXOTELL,EHOBbLIX MUKOTOKCMHOB, KOTOpas
3aK/OYaETCA B UHIMOMpOBaHMM cuHTE3a 6enka, PHK v OHK,
3aBMCUT OT XMMUYECKOW CTPYKTypbl. Mpynna 12,13-anokcnaa,
KaK U3BECTHO, ABNAETCA BAYKHOM YaCTblO TOKCUKOIOTMYECKOM
AKTUBHOCTU TPUXOTELLEHOBbLIX MMKOTOKCMHOB, BKAtovaa JOH
WU HWBaneHon. YpaneHue 3TUX rpynn NPUBOAMUT K MOSHOW
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noTepe TOKCMYHOCTU [65; 66; 69-71]. CTeneHb TOKCUMYHOCTU
3aBUCMT TaKMKe OT Hanuuua 3amectutenenn y C15 un C4.
Cuctembl  6MOTPaHCHOPMALIMM  BKAKOYAIOT  HECKOIbKO
6akTepuit u rpuboB, a TaKkKe UX U30NNPOBaAHHbIE GepPMEHTI
[72-75]. NoppobHble mexaHu3mbl gerpagauymn  [OH
3aCNY}KMBAIOT U3yYeHUA B ByayLuem.

OCHOBHble NyTM TpaHchOpMaLMM  TPUXOTELLEHOB
cnepylolime:

- [JIMKO3WANPOBAHWE  WAW  [IIOKYPOHUPOBAHME:
rnvkosunmpoBanne C-3  rmgpokcurpynnbl  depmeHTamm
pacTUTEeNIbHOW FMKO3UNTPaHChEpPasbl MOXKET npeBpalaTb
TPUXOTeLeHbl B MeHee TOKCUM4YHble ramkosuapl. [JOH
TpaHchopmupyeTcA B MOHO-O-TNIOKYPOHUABI  NyTEM
rNOKYPOHM3aLmu;

- anumepwmsauma: JOH npespawaerca 8 3-anuge-
30KCUHMBANEHO;

- [e3anoKcuanpoBaHue:
0E3NOoKCMOaToHOM B nonoxenuax C-12 n
npeobpa3oBaHHbIM npoAayKT npeacrasnset
[,e3MNOKCUAEO0KCUHMBANEHOS.

CyLLecTBYIOT MeXaHW3Mbl U3MEHEHUA CTPYKTYpbI
OOH, npenaa ero meHee TOKCMYHbIM,  Hanpumep,
auetunnposaHune nonoxenma C-3. lMpoaykr 3-keto-AOH
npumepHo Ha 90% meHee TOKcuueH, yem [OOH [53].
Oeanokcu-metabonutel  [AOH M HMBaneHona  moryt
06pazoBbIBATLCA nocpeacTsom bepmeHTaTUBHOTO
BOCCTaHOBNeHMA, B 54 1 55 pa3 meHee TOKCMYHbI, YemM X
poauTenbckme monekynbl OOH. YcnewHo wW30AMpoOBaHbI
baKTepuasbHble WTaMMbl, NPUHAZ/AEXawme K BuAAM
Clostridiales, Anaerofilum, Collinsella v Bacillus, KoTopble
6blAn  cnocobHbl moamduumposate OOH B pg3-40H B
YCNOBUAX aHa3pobHOM WHKybauMoHHOW cpeapl [75; 76].

TpaHcpopmauus  OOH
C-13,
coboit

3epHOBbIE Ky/IbTYyPbl BbIPALLMBAOTCA M XPAHATCA B a3POBHbIX
YCNOBUSAX, a3pobHble baKkTepun, CnocobHble
aetokcuomumposaTte [JOH, KaxyTca 6onee nepcnekTMBHbIMU
ONA NpaKTMYecKkoro npumeHeHus. CoBmecTHas WMHKybauwma
CMELIAHHOW KyNbTypbl ABYX HOBbIX WTammoB Pseudomonas
sp. Y1 u Lysobacter sp. S1 nNOKa3blBalOT YCTONYMBYIO
TpaHcdopmaumo [JOH B meTabonut  3-3NMAE30KCU-
HuBaneHon [76]. BeckneTouHbli cynepHaTaHT, /v3aT U
KNETOYHblE CTPYKTYpbl CMELUAHHOM KynbTypbl 0b6aaganm
cnocobHocTblo  pasnarate  AOH, npuuem cynepHaTaHT
[OCTUran cKopoctn pasnoxkenma AOH 100% B TeuyeHue
48 yacoB. MeTabonut 3-anu-AOH TakKe o6paszoBbiBanca
npu pacwennedmn AOH nocpeactsom Nocardioides sp.
wtamm  WSNO5-2, BblAENEHHbIM C MWEHUYHOro Mnons.
MouyBeHHaa 6aktepua B. licheniformis YB9 npoasnseT
BbICOKYIO CNocobHocTb pasnaratb JOH in vitro w in vivo, npu
3TOM NpoOUCXoauT pasnoxerue 82,67% JOH B TeueHne 48 u.
B. subtilis ASAG 216 ycnewHo MUCNonb3yeTca AN CHUXKEHUA
KOHTamuHaumm  OOH  Kopma  KMBOTHbIX  [77-79].
B. licheniformis DSM 025954, BblAeNeHHbIi W3 MOYBbI,
MOKa3bIBAeT MOJIHYIO [AETOKCUKALMIO 3eapafleHoHa 4epes
48 4 1 98,1% vepe3 36 4 nHKybaumu. B. licheniformis NRRL
B-50504 u B-50506, u B. subtilis NRRL B-50505 v B-50507
CHUXKAeT coaepKaHue Ae30KCMHMBaneHona Ha 46-100%
yepes 48 4 npu 37°C [80]. baktepum poaa Bacillus c cunbHoM
3CTepasHOMN aKTUBHOCTbIO NPOABAAET BbICOKYIO CNOCOBHOCTb
K [OEeTOKCMKaUMK 3eapalleHOHa B KyKypy3e, WCNonb3ya
npouecc pepmeHTauUm anA NOTEHLMANbHOTO NPUMEHEHNA B
KOPMOBOW NpoMblILLIeHHOCTH [81].

BosgeiictBue  baktepuit  poma  Bacillus  Ha
TOKCMHOTEHHble  rpMbbl M MpoAayuupyemble UMM
MWKOTOKCUHbI (Tabn. 1) 3aBUCUT OT WX rEeHEeTUYECKUX

OOHAKO  [e3anoKcuauMpoBaHMe MO OTHOWEHW K CBOWCTB, NPV 3TOM OHO NPOUCXOANT IMBO NyTEM BAUAHMSA HA
TPUXOTELEHaM, OMWCaHHOE BbllEe, MPOUCXOAUT TO/IbKO B POCT M CNOCOBHOCTL rPMBOB NPOAYLIMPOBATL TOKCUHBI, B0
CTPOrMX aHa3POOHbIX YCNOBUAX, UYTO OFPAHUYMBAET WMX nytem buoaecTpykumm yKe CUHTE3MPOBAHHbIX
3MMMPUYECKOE WCNOJIb30BaHME. YuuTbiBas TOT (aKT, 4To MWKOTOKCHHOB [82].
Tabauua 1. Ltammbl 6akTepuit poaa Bacillus, cnocobHble ocylecTeaaTb gectpykumio JOH [80]
Table 1. Bacillus strains capable of degrading DON [80]
Lramm UcTouHUK CreneHb aeToKkcukauum (%) Cnpaska
Strain Source Degree of detoxification (%) Help
- MbIAbHMKN NWeHULbI He n3syyeHo
B. subtilis AS43.3, AS43.4 Wheat anthers Not studied [82]
B. megaterium BM1 3epHo nweHunupl / Wheat grain 89,34 [10]
B. amylolyticus (CPLK1314) Mousa / Soil 92,44 [83]
B. subtilis D1/2 Mousa / Soil 51,0 [84]
B. cereus (B. JGO5) Conoma nnecexu / Straw mould >80 [85]
B. subtilis NHIBC 006D 3arpA3HEHHOE KYKYPY3HOe Cbipbe 73,5 [86]
Contaminated corn raw materials
. . Ckopnyna apaxuca
B. amyloliquefaciens WPS4-1 Peanut shells 90,30 [87]
. . Ckopnyna apaxuca

B. amyloliquefaciens WPP9 Peanut shells 88,40 [87]

. n
B. velezensis RC218 BIIBRMKN NLUEHMLEI 57-60 (88]

Wheat anthers
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Ona  MoHWTOpUHra  6uoTpaHchopmaumnm  Oe30KCUHU-
BasieHoNa 06bIY4HO  MCMONb3YHOTCA aHanuTnyeckme
WMHCTPYMEHTbI, TakKMe Kak MMMYHOPEPMEHTHbIM aHanu3 u
XKUOKOCTHaA xpomaTtorpadua B COYETaHUWU C TaHAEMHOW
macc-cnektpomeTpueit. OAHaKo 3T MeToabl He AJatoT
OfHO3HAYHOro oTBeTa 06 OCTaloWENCs TOKCUMYHOCTH
BO3MOXHbIX NPoAyKTOB HBUoTpaHchopmaumun. PaspaboTaH
61onormyeckmii aHanus ¢ ucnosib3osaHmem Lemna minor L.
[l0303aBUCUMbIV aHaNNU3 MOXET BbIABAATb 3HAYMTE/IbHOE
nogasneHuve pocta L. minor npu Bo3geiicteun [JOH B
KOHUeHTpaumax 0,25 mr/n v Bbiwe. KOHUEHTPaLuMK Bbille
1 mr/n 6b1AK cmepTenbHbIMKM AN pacteHus [89; 90].

3AK/THOMEHUE
YcuneHne aHTPOMNOreHHOM Harpy3kM Ha  OKPYKaAoLLYIO
cpeqy M HeobxogumocTb obecneyeHua 6HesonacHoCcTH
NPOAYKTOB nNuTaHuA TpebyeT Bce 6onbllero pasBUTUSA
uccnepoBaHuii B obnactm GUMONOTMYECKOM  3aWuUThl
pacteHuMii U 0COBEHHO NPOTUB TOKCMHOTrEeHHbIX rpPuboB
poaa Fusarium, KoTopble He TO/NbKO  OKa3blBaloT
oTpuLaTeNIbHOE BAMAHME HA KAYecTBO U  KONMYECTBO
ypoxKas, HO M CcrnocobCTBylOT €ro KOHTaMUHauuu
MMKOTOKCMHAMK. OCTaloTCA aKTyasbHbIMKM pekomeHZauum
no NocTAHHOMY MOHUTOPUHTY duTOCaAHUTApHOW
06CTaHOBKM B NOCEBAX CE/IbCKOXO3ANCTBEHHbIX KynbTyp,
TWATE/IbHOMY  MUKO/JIOTMYECKOMY U MWKOTOKCMKOJIO-
r'MYECKOMY KOHTPOJIIO CE/IbCKOXO3SUCTBEHHOW MPOAYKLMM,
nposeaeHuto 06LWENPUHATBIX 3aLUUTHBIX "
arpoTexHUYECKnX MeponpuUATUNA. MpepcraBnsaeTca
nepcrneKkTUBHbIM UCNONb30BaHWE Pa3paboTaHHbIX MeTOA0B
KOHTPO/IA HaKOMAEHUA MMUKOTOKCMHOB C MPUMEHEHUEM
6MoNorMyeckMx npenapatos, CNOCO6HbIX 610KMpPOBaTbL
buocuHTe3 TOKCUHOB nnm OCYLLEeCTBNATD
nxTpaHchopMaLmo B MEHEE TOKCUYHbIE cOeANHEeHUA [2].
baKktepumn poaa Bacillus ABNAKOTCA
NepcrneKTUBHbIMM obbeKkTamm ans pa3paboTku
addeKTUBHbIX BUODYHTMUMAOB NPOTMB rpuboB Fusarium
bnarogapa MX BO3MOXHOCTM crnopoobpasoBaHus W
NOBbILEHHOMN }KU3HECNOCOOHOCTU, a TaKKe IKOHOMUYECKU
3 dEeKTUBHBIM METOAAM KY/IbTUBUMPOBAHUA U CMOCOOHOCTM
OTAENbHbIX LWTAMMOB MOAABAATL POCT rPUBOB, yMmeHbLaTb
KOHTAMMHALMIO PacTeHUA MUKOTOKCMHaMM KaK 3a cuyeT
CHUMKEHWUA CUHTE3a TOKCMHOB, TaK M BO3MOXHOCTU WX
buogerpagaumMm  MUKpobHbIMM  meTabosnutamm  [18].
BayKHbIM MOMEHTOM ABnAeTcA CnocobHoCTb
6aKTepuanbHbiX MeTabosMTOB MHAYLMPOBATb 3aLUMUTHbIE
MeXaHU3Mbl B PACTEHUAX M BAUATb HA COCTAaB NAaTOreHHOro
MWKpobMoma pacTeHui. Mownck " usyyeHue
BbICOKOI(PPEKTMBHBIX LUITAMMOB BaKTepuii, NepCcneKkTUBHbIX
OnAa  cosfjaHua 6uodyHrMumaos npotms rpuboB poaa
Fusarium 3a cuer npoayuMpoBaHusa Lenesblx
IMNONeNnTUAOB,  MOMET  YCKOPATbCA U YCMeLlHo
peanunsosbiBaTbCcA Onarogapsa paspaboTke meTono0B M
NoAxoA0B A/1A KOJIMYECTBEHHOTO U CTPYKTYPHOrO aHasiu3a
b6aKTepuanbHbix MeTabonuToB. MpoayKuua Ha oOcHoBe
pPacTUTENbHOTO CbipbA, MPU MOJYYEHUM KOTOPOro AN
3alMTbl  pacTeHMit  oT  bHonesHel  Mcnonb3osancA
OMOKOHTPO/Nb NpenapTamMm  Ha ocHoBe 3OPEKTUBHbIX
wrammoB  baktepuit  poga  Bacillus,  nonb3yetca
NOBbILEHHbBIM CMPOCOM KaK B NULLEBOW NPOMbILUNEHHOCTH,
TaK W B KMBOTHOBOACTBE 6narofapA  OTCYTCTBUIO
3arpA3HEHNA XUMUYECKMMU NEeCTULMAAMN U CHUNKEHWUIO
KOHTaMMHALMMN NPOAYKTOB M KOPMOB MUKOTOKCUHAMM.
CTpaterMs  CKPUHUHIA  NEepCrnekTUBHbIX  ANnA
pa3paboTkn 3dpdeKTUBHbIX bMonpenapaToB MOMKeT bbiTb
OEeNCTBEHHOM, ecAn  BblbMPAlOTCA  HOBble  LUTAaMMbI,

npesocxogalume CYLLEeCTBYOLWMHM, XOpOLLO
OXapaKTepu30BaHHbIA aHTAroOHWUCT, MpW 3TOM caeayet
oTAaBaTb nNpeanouyTeHue npoueaypam Bbibopa, No3so-
NAWMUM  BblBMpaTb HOBble KOMBWMHALUKM MEXaHWM3MOB
[OeicTBUA, KOTopble MPOU3BOSATCA HEmMoCPeACTBEHHO B
mecTe B3aMmogencTsusa. MUKpoopraHMsm B OCHOBe
npenapaTta 414 3aWuTbl pPacTeHWn B uaeane [LOJIKEH
dYHKUMOHMPOBATb Kak «dabpuKa KaeTok», paboTatowias
HernocpeacTBEHHO Ha MecTe, TAe LUEeNeBOM OpraHusm
ABNAeTCcA BpegHbiM. [na 3TOM uUeiM B Mepcrnektuse
Heob6xoAMMO oLeHMBaTb 0bLLee BO34ENCTBME aHTAroHMCTa
Ha naTtoreH u pa3BuTue 60/1e3HK, a He TONbKO NPosABAEHUE
€VHOTO OXWJAeMOro OCHOBHOrO MeXaHW3Ma AenCTBusA.
Takum o6pa3om, KNoUeBO 3agaueit asaaetca paspaboTka
MeToAMK, KoTopble no3BONAIOT nccnenoBathb
B3aMMOAENCTBMA  MeXAy NaTOreHom, XO3AWHOM U
QHTAarOHUCTOM B KOHTPOAMpPYeMbIX ycnosuax [26]. He
MeHee BaXKHblM AB/IAETCA U3yYeHUe MexaHu3ma OencTBuA

Bacillus npotws F. graminearum, KoTopble cneayeT
aHanu3nposBatb 6osee TOYHO C MOMOLLBIO  HOBbIX
NHCTPYMEHTOB MONIHOTEHOMHbBIX  UCCNen0BaHWUM n

YYBCTBUTENIbHLIX W TOYHbIX NAATGoOpM MeTaboNOMUKMU.
MeTogbl XpomaTorpadum UM Macc-CNeKTPOMETPUM  C
BbICOKMM paspelleHMem MOryT CcAefaTb BO3MOMHbIM
0BHapyKeHNe HOBbIX COeAMHEHWI, KOTOPble MOTYT BAUATbL
Ha aHTarOHUCTMYECKYID aKTMBHOCTb 6akTepuid. [Mpwu
TWaTeNbHOM  u3yyeHuu  b6akmepuli poda  Bacillus
6uonpenapatbl Ha UX OCHOBE CMOTYT 3aMEHWUTb B KOHTPO/1e
F. graminearum GONbLWWHCTBO LUMPOKO MPUMEHSAEMBIX B
HacTosLLee Bpemsa cpeacts 60pbbbl, TaKMX KaK XMMUYECKUe
dyHrMUMaBI, nonydas npu aTOM npoAyKuuio,
HeoBpeMeHEHHYIO HU XMMUYECKMMM CPeACTBAaMM 3aLLMTbI,
HUM OMacHbIMK A/1A noTpebuTeneit MMKOTOKCMHamu [28].
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Abstract

Aim. Development of new approaches to ecological and geological zoning
of territories based on an integrated assessment of the state of abiotic and
biotic components of the environment.

Material and Methods. The methodology of teratological analysis of leaf
blades is presented, which makes it possible to determine the
morphological deformation of vegetational elements associated with
external negative influences.

Results. The degree of comfort of the environment, as determined by a set
of quantitative indicators, is emphasised. The process of generalization of
the entire body of information is embodied through the creation of a map
of ecological-geological zoning by combining and "scanning" individual
thematic maps using overlays. The legend, as the basis for the logical
classification of the map of ecological and geological zoning, fixes its
object, subject and defines the semantics.

Conclusion. Practical recommendations for the construction of maps of
ecological-geological zoning within the framework of the proposed
methodology are presented through the example of large enterprises
engaged in petroleum product logistics.

Key Words
Criteria, assessments, ecological-geological, ecological-geological map,
integral approach, zoning, comfort, vital activity.
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Pestome

Lienn. PaspaboTka HOBbIX noaxonos 3K0/10ro-reo10rm4yecKkoro
pPaloOHMPOBAHMA TEPPUTOPUM, OCHOBAHHOFO HA WHTErpasbHOM OLEHKe
COCTOAHMA aBUOTUYECKMX U BUOTUYECKUX KOMMOHEHTOB OKpY»KatoLien
cpeapbl.

Martepuan u metoppl. Vicnonb3oBaHa MeTOA0/1I0TMA TePaTOI0rMYECKOro
aHanu3a JINCTOBbIX NNACTUH, NMo3BOIAIOLLErO onpesenaTb
Mmopdonormyeckyto gebopmaLMio 3N1EMEHTOB PAaCTUTENIbHOCTU, CBA3AHHYHO
C BHELWHUMM HeraTMBHbIMM BO34ENCTBUAMM.

Pe3synbrarthl. BblaeneHsl cTeneHu KomMbOopTHOCTU cpeabl
XU3HeaeATeNlbHOCTU,  onpefenifemble  HAabopoOM  KO/IMYECTBEHHbIX
nokasatenei cpegbl. Mpouecc 0606weHna Bcero obbema MHGopmaLmm
BOM/IOWAETCA B BWAE CO34aHMA  KapTbl  3KO0r0-reo/iormyeckoro
pPaloOHMPOBAHMA MyTemM COBMELLEHUA U «MPOCBEYUBAHMA» OTAENbHbIX
TEMATUMYECKMX KapT C NPUMeHeHWem crocoba oBepsieliHbIX Onepauui.
JlereHpa, Kak norMyeckan KnaccMouKaLMOHHas OCHOBa KapTbl 3KO/0ro-
reo/IorM4YecKkoro pPanioHUpoBaHuA, GUKCUPYET ee O6BEKT, npeameT W
onpeaenser CeMaHTUKY.

3aknioueHue. [peactaBneHbl  MPAKTUYECKME — peKomeHZauuu  no
NOCTPOEHUIO KapT 3KOJ/IOTO-re0/I0rMYECKOr0 PaoOHMPOBAHUA B pamKax
npeanaraemolrt MeToAWKM Ha NPUMEPE KPYMHbIX NPeANPUATUIA NOTUCTUKN
HedTenpoayKToB.

Kniouesble cnoBa

Kputepuu, OUEHKKW, 3KO/NOr0-reoNorM4yeckne, 3KOI0ro-reosiormyeckas
KapTa, WHTerpasbHbli  NoAxo4, pPaloOHUPOBaHWE, KOMGOPTHOCTb,
KM3HEOeaTebHOCTb.
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INTRODUCTION

The undertaking of engineering environmental surveys
aims to form a basic block of information about the state of
environmental components and possible sources of
pollution in the areas of a planned development [1]. One of
the main objectives is the assessment of the environmental
conditions of the territory surveyed. The requirements for
the compilation of environmental maps (schema) of the
current and forecasted state of a given research area are
indicated, as are appropriate scales depending on the stage
of the engineering environmental surveys. In this regard
the name of these documents is debatable. Ecological
mapping involves emphasizing the state of an
environment’s biotic components. Generally, ecological
maps demonstrate features of the interaction of living
organisms with their environment. An ecological map is a
special purpose map that displays an image of the
territorial locations of environmental factors [2]. Ecological
maps of the spatial distribution of individual ecosystems,
maps of biotopes, populations, etc. were compiled
according to existing methodologies. The term
"engineering ecological map" was given in SNiP 11-02-96
"Engineering surveys for construction. Basic provisions."
Within the framework of this definition, an engineering
ecological map is supposed to represent graphically the
current ecological state of the environment and/or a
forecast of its change for a given time interval [3].

In engineering and environmental surveys, the
abiotic components of the environment, such as the
atmosphere, soils, soils of the aeration zone, surface,
groundwater, exogenous geological and geotechnical
processes and geological fields serve as the main objects of
investigation. These are assessed using sanitary and health
indicators that provide normative standards for the
influence of external factors on the health status of the
population. Among such indicators are maximum
permissible concentration (MPC), maximum permissible
level (MPL) and approximate permissible concentration
(APC). It should be stressed that the assessment of the
impact on human health occurs precisely through the
designated system of ecological and geochemical
indicators. However, to focusing solely on humans, while
excluding other ecosystemes, is an erroneous approach. This
approach is called anthropocentric, in isolating a human
from the system of general biota does not allow us to solve
the main problem — of providing a comfortable living
environment as a whole. This circumstance was repeatedly
emphasized in the works of V.T. Trofimov et al. [4].
Indicators of the comfort of life are of great importance, as
they determine zones optimal for human beings.

MATERIAL AND METHODS OF RESEARCH

We consider that it is appropriate to use the term
“environmental geological map” in the process of
executing engineering environmental surveys. According to
V.T. Trofimov and D.G. Zieling, an ecological and geological
map is “a graphical and mathematical model of an
ecological and geological situation, that gives, on a
topographical basis, a generalized image of the assessment
of the state of the components of the lithosphere,
reflecting its ecological functions” [5]. In particular,
ecological and geological maps are a category of integrated
maps that display the levels of transformation of the
ecological functions of the lithosphere under the influence
of anthropogenic load, as diagnosed by the state of

environmental comfort. The objects of ecological and
geological mapping are complex formations, including soils,
the surface part of the lithosphere, surface and
underground waters, elements of the technosphere,
biosphere, their properties and observation systems. At the
same time, a set of assessment maps is compiled for the
abiotic and biotic elements of the environment under
investigation. The assessment criteria for the parameters
have been developed by a number of modern regulatory
documents, based on a comparison of the results with the
relevant maximum permissible parameters. Thus, the
conversion features of geophysical fields, as well as the
physical parameters of the environment, are displayed in
the form of an estimated ecological and geophysical map
based on a comparison of obtained data obtained with
indicators of maximum permissible levels. The assessment
of lithosphere elements is carried out in order to identify
the geomorphological, lithological and geodynamic factors
that affect biota elements. Analysis of fault activity is
necessary from the point of view of the formation of
pathogenic  ecological-geophysical and  ecological-
geochemical anomalies. The fact that a given territory is
affected by exogenous processes has a significant effect on
the comfort of biota habitat and the stability of engineering
structures. Soils constitute a unique upper layer of the
lithosphere, formed as a result of geological, climatic and
biological influences. They are the main functional
component of biota reproduction, the base of the
ecological pyramid. Ecological-geochemical and ecological-
biotic soil assessment are presented through a series of
thematic maps. The ecological state of surface and ground
waters is assessed by comparing the parameters of their
state with maximum permissible values. As a result, the
total pollution indicators in relation to MPC are calculated.
In assessing the state of surface waters, mapping of the
processes of flooding of adjacent territories is important.
The migration features of polluting elements into
groundwater are determined by the level of their natural
security and reflected in the corresponding maps.
Evaluation of the state of ecosystems during engineering
and environmental surveys is appropriate for vegetation as
a basic element of the ecological pyramid. In this case,
biological methods that do not require special biological
preparation can be used. Among the methods mentioned
are:

- biological diversity method;

- projective cover method;

- mowing method;

- teratological method.

The biotic criteria for ecological and geological
assessments are presented in the works of B.V. Vinogradov
(Table 1). For most of the selected criteria, quantitative
indicators are proposed that can be used in ecological and
geological zoning.

Recent studies have shown that plants can be used
as test objects for engineering environmental surveys.
According to their various characteristics, the state of the
environment and changes over a number of years can be
assessed. To assess the state of the environment, it is
possible to use physiological, biochemical, genetic,
cytological (at the cell level), as well as morphological
characteristics. By identifying changes in morphological
parameters in plant objects, it is possible to assess
environmental comfort levels and to predict the danger to
biota and humans in particular.
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Table 1. Botanical indicators of ecosystem disturbance (according to B.V. Vinogradov) [6]
Tabnuya 1. botaHMYecKMe NokasaTenn HapyLeHHoCcTH akocucTem (no b6.B. BuHorpagosy) [6]

Indicators Ecological Ecological Ecological Ecological
Mokasatenu normal area risk area crisis area disaster area
30Ha 3Ko/I0rMYecKom 30Ha 30Ha 3KO/I0rMYECKOro 30Ha 3KO/I0rMYECKOro
HOPMbI 3KO0/I0rMYecKoro Kpu3uca bencreuma
pucka

Deterioration of the
species composition
of natural vegetation

Natural change
of dominants,

subdominants and

main species

Decrease in the
abundance of
dominant, especially
beneficial species

Change of dominant
species and secondary,
mainly, not eaten weeds
and poisonous

Decrease in the
abundance of
secondary species,
there are practically

YMeHblueHune CmeHa rocnogctsytowmx no useful plants
YXyaweHue BUA0BOTO EcTecTBeHHan cmeHa
. obunus BMZOB, 2 BTOPUYHDbIE, YMeHblueHne obunus
COCTaBa eCTeCTBEHHOM OOMUHAHTOB,
rocnoAcCTBYOLWMX, B OCHOBHOM, BTOPUYHbIX BUAOB,
pacTUTeNIbHOCTH Cy6LOMNHAHTOB U .
B 0cobeHHOCTH Henoezaemble COpHble NonesHbIX PacTeHUi
XapaKTepHbIX BUA0B
NnosiesHbIX BUAOB W AQ0BUTbIE NpPaKTUYECKU HeT
Change of habitats Weakening, thinning Separation, reduction N
& Absence g g P Extinction
M3meHeHmne OcnabneHue, PaspeneHwe,
OTcyTcTBHe NcuesHoBeHUe
apeasnos N3pexnBaHue COKpaleHue
Damage to the most
sensitive species — Damage to insensitive
conifers, lichens Damage to medium species of herbs,
Vegetation damage Absence MoBpexkaeHve sensitive species bushes
MNospexkaeHne OTevTCTBME Hanbonee MNospexaeHune MNospexaeHune
pacTUTeNbHOCTH ¥ YYBCTBUTE/IbHbIX cpesHeYyBCTBUTENbHBIX  C1aboyyBCTBUTENb-
BMA0B — XBOMHbIX BMAOB HbIX BUAOB TPaB,
LEepeBbEB, KYCTapHWKOB
NINWANHNKOB
The appearance
of teratological
deviations Absence Sparse Sporadic Mass
MosBneHune OtcyTtcTBHe Penkoe Cnopaauueckoe MaccoBoe
TEePaTONOrMYECKUX
OTK/IOHEHUM
Simpson's Diversity
Index Decrease, %
YMeHblUeHne Vn,-| oeKca Less than 10 10-20 25-50 More than 50
A MeHee 10 Bonee 50
pa3Hoobpasua
CumncoHa, %
Amount of forests,
zonal, % More than 80 Less than 10
' 60-70 50-30
JNecucrocTb, % Bonee 80 MeHee 10
OT 30HaNbHOM
Stands damage, %
MoBoe eHMge ? Less than 5 10-30 30-50 More than 50
pexa o MeHee 5 bonee 50
LpeBocToes, %
Damage to needles,
% biomass Less than 5 More than 50
y 10-30 30-50
MNoBpexkaeHne xaou, MeHee 5 Bonee 50
% Bbuomacchl
Death of crops,
area % Less than 5 More than 30
° 515 15-30
'mbenb Nnocesos, MeHee 5 Bonee 30
% nnowaaun
Projective cover
of pasture steppe and
semidesert vegetation,
% of normal
More than 80 Less than 10
MNpoeKkTnBHOE NOKpbITUE 60-70 50-30

nacTbuwHoMn cTenHom
1 NONYNYCTbIHHOM
pacTUTeNbHOCTH,

% OT HOPMblI

Bonee 80

MeHee 10
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The Department of Ecological Geology of Voronezh State
University has developed a methodology for the
teratological analysis of vegetation blades. This analysis
allows us to determine the morphological deformation of
the elements of bio systems associated with external
negative influences. Thus V.M. Zakharov et al chose
weeping birch leaves as an object of study and conducted
investigations leading to the identification of correlation
dependences between atmospheric pollution and
deformation of birch leaf veins.

In the framework of engineering environmental
surveys, we propose the use of teratological methods
based on the study of the asymmetry coefficient of a leaf of
herbaceous vegetation. Under natural conditions, where
environmental indicators are favourable to vegetation, the
leaf surface has a shape symmetrical about the axis.

The coefficients of symmetry (Ks) were
experimentally identified and calculated by statistical
processing of a significant amount of leaf blades of herb
vegetation.

Ks=S,/S,*100%,

where S; — major area of the leaf blade, mmz;

S, — minor area of the leaf blade, mm?.

Experimentally, we have developed the following
criteria for the ecological state of the environment in terms
of teratological indicators:

1. 95-100% — ecological norm;

2. 81-94 —ecological risk;

3. 71-80 - ecological crisis;

4. less than 70 — ecological disaster.

Criteria for ecological and geological assessments
and environmental levels were developed by Yu.E. Saetom,
V.T. Trofimov, D.G. Zeeling, I.I. Kosinova et al. [4; 7; 8]
(Table 2). It is proposed to correlate the assessment of the
degree of comfort of the living environment with ecological
and geochemical indicators. Accordingly, the levels of
environmental assessments are linked to the degree of
comfort of the living environment.

The process of summarizing the entire amount of
information is implemented through the creation of a map
of ecological and geological zoning by combining and
“trans-illuminating” all constructed maps via overlays. It
should be emphasized that a map of ecological-geological
zoning carries integral information on the complex of
ecological-geological criteria. The map is constructed in a
semaphore version: a state of ecological disaster being
recorded in brown, a state of ecological crisis in red,
ecological risk in yellow and the environmental norm in
green. The dividing role of colour graphics on the map is
obvious. A colour tone variable gives quantitative
information, arranges it according to the tones of a single
colour and combines the action according to the different
colour tones. Assessment of the state of the considered
ecosystems is based on health parameters and quantitative
indicators of the state of biota. In this regard, the presence
of at least one factor of abiotic or biotic origin,
characterized by crisis values or environmental disaster
values, determines the territory as a whole according to
the category of corresponding grades of assessment.

Thus, in the process of constructing a map, areas of
ecological disaster, crisis and risk are first identified. Sites
assigned to the ecological norm are characterised by the
values of factors that are as close to natural as possible,
optimal, ensuring a balance between living and non-living
nature. In its final form, zoning is determined by the

leading factor: first, by the presence of factual spaces with
the maximum level of negative impact (disaster and crisis
areas); second, with a minimum level (ecological norm
areas) and, third intermediate — pre- and hypocomfortable
areas. Within the selected areas, the number of leading
factors is shown in tone shades. The darkest tone
determines the total impact on the territory of three or
more leading factors that determine the state of the
ecological and geological situation (EGS). The intermediate
is characterized by the combined effect of two leading
factors, the lightest indicates the territory where the
assessment of the state of EGS is determined by one
leading factor.

Such a division allows us to obtain a differentiated
assessment of the state of ecological and geological
systems, as the basis for the most efficient development of
territories.

The digital language of ecological and geographic
mapping (EGM) involves the use of digital and alphabetic
images. Roman numerals indicate the zone of comfort of
the environment (I — extreme, Il — uncomfortable, Il — hypo
and pre-comfortable, IV — comfortable), while Greek
numerals indicate the presence of related factors. Leading
factors determine the assessment of the state of the EGS,
and related factors are additional information. Literal
values that determine the qualitative characteristics of the
evaluation criteria are placed after the digital symbols.
Accordingly “lIl SN 3ET” should be interpreted as follows:
the territory is assessed as being in a state of discomfort.
The leading criteria for the formation of the assessment in
this case are maximum soil pollution (S) and noise levels
(N). Additionally, (3) EGS experiences the harmful effects of
erosion processes (E), the teratological transformation of
vegetation (T) is recorded at the level of pre-comfortable
state of the environment; other components of the
environment are normal, not being affected by the
conversion processes. The numerical values of the
parameters corresponding to the selected taxonomic units
are given in symbols.

Testing of the proposed methodology is presented
through the example of a map of ecological and geological
zoning of an area where a first-level petroleum storage
depot is located in Voronezh. This petroleum storage depot
has been operating since 1947 and is used for receiving,
storing and periodically replacing fuel for TS jet engines, as
well as for the storing of A-76 petrol.

The basis for constructing a map of ecological and
geological zoning is a radial sampling schema at 10, 25, 50,
100, 250, 500, 1000, 1500 m distances from the petroleum
storage depot at its centre.

In the area investigated, soil and near-surface
sediment samples taken from a depth of 0.2 m from the
earth's surface were studied. Samples for analysis were
formed by “envelope” method of taking five samples from
a square site in such a way that each sample is part of the
soil or near-surface deposits typical of this area. The mass
of each sample was at least 1 kg. Samples were analysed
for oil content.

Teratological analysis of vegetation was carried out
using the same sampling method as the soil. At each point,
at least 5 plantain or dandelion leaves were selected. In our
case, the dandelion was the indicator. Using this indicator,
the symmetry index was calculated. The choice of
vegetation type was related to the analysis of the long-
term accumulation of pollutants in dandelion elements.
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Table 2. Habitat comfort degree assessment

Tabauua 2. Ouexka cTened KOMGOPTHOCTM CPE/ibl IU3HEAEATENBHOCTH

QL30HaraLMLed
BELIVHEEEd]
uonejaSap snoaseqiay

QLI0HAraLULIES
uonejafapn

suHaTeL9a
al9golaH)
mous

19708
al19HLo0HXdas80|
i93eM BoBUNG

edagooddvi
BeHWET O

asaydsoupAy
punoifispun

BUH2HOLLO
al1aHHOY
juawipas
wopog

19gho|
sjiog

vralegexou
auHdanKloroLeda]
sJojealpu; |ediSojoresa)

(Ho) 19LHBWBKE anMoisHERDIBE
(punoidjoeq) suswajas Apanduwiy

{Hop)
19LHIWaLE Mo Hesd eg
{punoiByoeq)
spuawaja Ayunduw

+Tu)

191 HaWALE auHiIahMHeldo ‘lalHaWavEod BN

‘I9LHINBE IVHIBA MU LIX DNHIDRUNIHO |

{2dW) sauswa|a sjuedio ‘syuswajsoloew

Hydrochemical

characteristic
Mapoxumnyeckan

‘SjusWR|3 [EIIWSBYD N0

I19LHaWavE anMolsHesd eg
syuawaja Ayunduw

XapaKTepucTuka

(sHaOdA BUHIHRWEW 94)

9% "MMCLININ D
% "

WLIOHIBLO “IrH Z+T
sse|) piezeH Z+T

WLJOH3IBUO "UA ¢

sse|) pJezeH g
WLIOHIBLO "I/H 7

sse|) plezeq 7
WLIOHIBLIO "UH T
sse|) plezeq T
WLDOHIBLIO UM -§
sse|) pJezeH t-§
MLDOHIBLIO UM Z-T
sse|) pJezeH z-T
WNLIOHIBLIO "UH f-¢
SSE|) piEZEH p-E
WLOOHIBLIO WH T
sse|) piezeH g
WLOOHDBLIO UM T
sse|) piezeH T

EHEOHELIGO BEHIBh MW HITOdT M |
(2 @8ueyd [ans|) uonenys jweuApoipAy

(HI7U) BWHBHKT02 aurdanvHEldD)
{2dW) spunodwos auedig

AIEU_ ISLH3W3LE UHIBRMAIHO |
«{2dS) spuawala oxoL

(HI7L) BUHAHKTR03 BuHdBnUHEIdD
{2dw) spunodwos auedig

(HUD) 19LHBNBLIE BUHIBRADAO |
+(2ds) sauswisjs aixo)

V1o0HAra EaFaHE M 197add MIDOHLIdOPWOH MHALBLI BHHAND

juswssasse aaJfap Woywod 1eqey

INBLIMIOHE BMHBOLI03 BHHANO
JuaWIssassy wa3sAsoo3

BWHIHESAJRE MHEOML
s|aae| uonn|jod

00T-58

1>

T>

1>

T>

1>

1>

>

1>

>

oc>

1>

3>

T>

8>

aoHLdoPW Oy
3|qenopwo)

erdoH
wiop

20MWKLIALOY
pPlEA

7618

«l

STT

ST

09-0¢

1

91-8

seHLdopmonad| ]
3|qenojwodald

S C

L€

€91

09-5¢

00T-09

ST

CE9T

e 9T

seHLdopuoHoun |
3jqemMojwododAy

HIUd YNHIBAIOLOHE
s |eojFojoag

J0HIBLIO OHHICDIA AL

snosaduep
Amjesapopy

20HIRUO
snosadueq

08-1L

EA N

SS9

St

00T-05

ST-0T

0T-9

€T

001<

8rl-t¢t

seHLdod oHIMT
3|qenojwoaun

avendy
NUHIBRMIOLOHE
sisuo |eojSojoo3

90HIBLO OHO3I9g
snoJaduep
Ay3iH

02 @3HBY
0/ uey) ssa

0T<

SCI<

FAS

q<

00T<

0T<

§I<

0T<

€<

00T<

0T<

8CI<

8TI<

BEHIVRWULINE
awauxg

avaLaTag
Q0HIFHUIOLOHE
133sesIp |es150|003
20HELO
OHuehqagadhy
snosaSuep
Ajpwianx3g

*—SPK=CIK

Samples were taken from the underground waters of the

Neogene-Quaternary aquifer in conditionally clean wells,

and hydrogeochemical schematic map

The ecological

produced is based on observations made through a
network of 13 wells located on the petroleum storage
depot territory along with drainage platforms, as well as of
5 wells located on the territory close to the enterprise.

where petroleum products were not fixed, and in wells

which are contaminated with oil products.

investigations,

Based on the results of these
assessment maps of abiotic and biotic indicators of the

environment state were constructed.

RESULTS AND DISCUSSIONS

map of the

and geochemical

The ecological
assessment of the state of soils and near-surface sediments

Ecological and hydrogeochemical testing of wells was

carried out in March, June and October 2019 in order to
identify the dynamics of pollution by petroleum products.

(Fig. 1) shows the formation of a contour elongated in the
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northwest direction, which includes the territories of the
petroleum storage depot of the first (central part) and
second (south-eastern part) levels. In the northern part of

Boporex Iy

the studied area, ecological crisis levels for soils develop as
a result of transportation on unpaved roads.

Figure 1. Ecological-geochemical assessment map of near-surface sediments.

1 - content of petroleum products less than 1000 mg/kg;
2 — content of petroleum products 1000-5000 mg/kg;

3 — content of petroleum products is more than 5000 mg/kg

PucyHok 1. KapTa-cxema 3K010ro-reOXMMMYeCcKoi OLLEHKM NPUNOBEPXHOCTHbIX OTIOXKEHWA.

1 — coaepraHue HedTenpoayKToB MeHblue 1000 mr/Kr;
2 — copepkaHue HepTenpoayktos 1000-5000 mr/Kr;
3 — copepkaHue HepTenpoaykTos 6oablue 5000 mr/Kr

Vegetation is an indicator of the state of near-surface
sediments, as indicated by the similar structure of the
uncomfortable area. Its area is slightly smaller than the
previous one but corresponds to the level of habitat
(Fig. 2). If the area of uncontaminated soil and near-surface
sediments in the study area is about 20%, then these areas
account for 12-15% of vegetation pollution.

Ecological and hydrogeochemical state assessment
of the Neogene-Quaternary aquifer within the petroleum

Bopomex- IOHBIA

storage depot revealed levels of petroleum product
pollution corresponding to extremal and uncomfortable
assessments (Fig. 3). Levels in excess of the relevant MPCs
vary from 3.3 to 22.7 times. The development of the crisis
situation is stopped by ongoing barrage work, which is
carried out on average 5-8 times a month, excepting the
winter period.

Figure 2. Ecological assessment map of vegetation (teratological change indicator).

1 — ecological norm; 2 — ecological risk; 3 — ecological crisis

PMCYHOK 2. KapTa-cxema 3K0oN0rnYecKom OUEHKKN COCTOAHMA PAaCTUTENbHOCTU (I'IOKa3aTel1b TepaToanorn4yecknx M3MeHeHMi;I).
1 —sKkonornyeckas HOpMa; 2 — 3KONOTUYECKUI PUCK; 3 — 3KoNOrMYecKui Kpusunc
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I B
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Figure 3. Ecological-hydrogeochemical assessment map of the state of the Neogene-Quaternary aquifer complex.
Petroleum products content: 1 — less than 1 MPC; 2 — 2-5 MPC; 3 — 5-10 MPC; 4 — more than 10 MPC

PucyHok 3. KapTta-cxema 3K0/10ro-rmaporeoXmmmMYeckoi OLLeHKN COCTOAHUA HEOTeH-YeTBEPTUYHOIO BOJOHOCHOTO
Komnnekca. CogeprkaHune HedpTenpoaykTos: 1 —meHee 1 NAK; 2 — 2-5 NAK; 3 —5-10 NAK; 4 — 6onee 10 NAK

The ecological and geological zoning map allows us to
obtain an integrated assessment of the territory. Thus, it
was revealed that a section close to the petroleum storage
depot has extreme ecological conditions due to
groundwater pollution at the level of extremal assessment
of the environment (IB 2ST). Soils and surface sediments

Boponex IOKHbI

s sl sl

I T

are contaminated at the level of ecological crisis. About
30% of the research area is characterized by uncomfortable
environmental conditions due to the crisis state of soils and
near-surface sediments. The aquifer is characterized by
hazardous and moderately hazardous pollution levels.

A / "
|, [

Figure 4. Ecological and geological zoning map of the petroleum storage depot area of first and second levels, Voronezh
PucyHoK 4. KapTa 3K0/10ro-reo/10rM4eckoro palioHMpoBaHus paiioHa pasmelleHna Hedrebas nepsoro

1 BTOPOrO YPOBHe, . BopoHex

More than 40% of the research area can be characterised
as constituting an uncomfortable habitat due to the crisis
state of soils and near-surface sediments. Hypocomfortable
habitat constitutes about 50% of the research area, mainly
due to pollution levels of the studied parameters of the
ecological and geological system, which correspond
ecological risk. The sections located far from the petroleum
storage depot can be considered as comfortable habitats.

CONCLUSION

In the framework of the proposed methodology the
construction of ecological and geological zoning maps
allows us to obtain the following positive results:

1. (a) Integration of information on assessing the status of
abiotic and biotic components of the environment. (b) The
possibility of map modeling in terms of correlation of the
individual components of ecological and geological
systems. (c) Identification of the main areas of
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environmental protection, harmonious exploitation of the
environment.

2. Observation of ecological situation development at
various stages of the construction and operation of
engineering structures, taking into account the initial state
of the ecological and geological system of the construction
area and the features of the designed facility.

3. (a) Justification of the system of local environmental
monitoring, facilitating the control of developing adverse
environmental and geological situations. (b) Assessment of
the impact of natural and technogenic sources on facilities
under construction.
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Pesiome

Lenb. Llenbio uccnepoBaHua ABASETCA TPYNNMPOBKA MYHULMMNAAbHBIX
06pa3oBaHuUit No 06bemy (MAK macwTaby) MyHUUMNANBbHBIX SKOHOMMK.
Metoabl. Ha ocHoBe noka3atene o6bema CenbCKOXO3ANCTBEHHOM,
NPOMbILWJEHHON  MPOAYKUWMM, PO3HUYHOM  TOPrOBAW, WMHBECTULMIA
nposefeHa KnactepHaa auddepeHuMauma MyHULMNAAbHLIX palioHoB. B
33aBMCUMMOCTM OT NpeobiafgaHna U COYETaHWUA MOKasaTeslel CEKTop pasbut
Ha 8 KAacCTepHbIX TrPYNMNMPOBOK: BbICOKOPA3BUTLIM MPOMbILINEHHDIN,
BbICOKOPA3BUTbI TOProBO-NMPOMbILL/IEHHO-arpapHbIA, TOProBoO-arpapHbIn
TOProBO-0FMCTUYECKMI, arpONPOMBILLNEHHbIN, arpapHbIi, AeNPeCcCUBHbIN
cnabopasBuUTbIN U eANHUYHBIN KPYNHbIN HedTea06bIBaOLWMNA.
Pesynbtatbl. [lo pesysnbTatam  Kaactepusaumm  6bliM  BbIABAEHbI
HeKoTopble 0COBeHHOCTU: Bonee BbICOKOPA3BUTbIE PAMOHbI TArOTEHT K
AAMMHUCTPATUBHLIM FOPOACKMM LLEHTPAM M KPYMHbIM TPAHCMOPTHbIM
maructpansm. Ha 3anage u BOoCTOKe me3opernoHa chopmMrMpoBanuch e
ocu oneperkatoLero pas3sutua: KOxHo-Ypanbckas n Antae-Cubupckas.
BbiBoAbl. Mpy paccmoTpeHnn necoctenent U cteneit Ypana u Cubupm 6oiam
npoBefeHbl WX COMOCTaBAE€HWA C APYrMMM MNPUPOAHLIMKA  30HAMM,
BXOAAWMMM B COCTaB  McCiegyemblx  cybbekToB  deaepauuu.
[enpeccrBHble pPalioHbl COCPeAOTOYEHbl B LEHTPE Me30pervoHa: B
KypraHckor u Ha ceBepe OMCKoW 06n1acTv, a TaKkKe TAroTeloT K
rocyZiapCTBeHHoM rpaHuue ¢ KasaxctaHom.
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Abstract

Aim. The aim of the study is to group municipalities by the volume (or
scale) of municipal economies.

Materials and Methods. On the basis of indicators of the volume of
agricultural, industrial products, retail trade, investments, the cluster
differentiation of municipal districts was carried out. According to the
prevalence and combination of indicators, the sector is divided into 8
cluster groups: highly developed industrial, highly developed commercial,
industrial and agricultural, commercial and agricultural, trade and logistics,
agroindustrial, agricultural, depressed underdeveloped and single large oil
producing.

Results. According to the results of clustering, certain peculiarities were
revealed: more highly developed districts gravitating towards
administrative urban centers and major transport arteries. In the west and
east of the mesoregion, two axes of advanced development have formed:
the South Ural and Altai-Siberian.

Conclusion. In considering the forest-steppe and steppes of the Urals and
Siberia, they were compared with other natural zones that are part of the
subjects of the federation studied. Depressed areas are concentrated in
the centre of the mesoregion: in the Kurgan region and in the north of the
Omsk region, and also gravitate towards the state border with Kazakhstan.

Key Words
Cluster modeling, the Ural-Siberian sector of the forest-steppe and steppe
zones, axes of advanced development, cluster groups.
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BBEAEHUE

K 4ncny 4acTMYHO MAM NPEUMYLLLECTBEHHO IECOCTEMHbIX U
cTenHblx  Ypano-CMOGUPCKMX  perMoHoB  OTHOcuTcA 8
cybbekToB Poccuiickon depepaumm (BocTouHasa 4acTb
pecnybaukm BawkopTtoctaH u OpeHbyprckoit obnacty,
YenabuHckas, KypraHckan, TiomeHcKas (6e3 aBTOHOMHbIX
oKpyros), Omckas, HoBocnbupckas obnactu u Antanckui
Kpait). OaHaKo, B pamMKax rpaHTa POCCMICKOro Hay4yHoro
doHpa Ne 20-17-00069 B 2021 rogy Hamu B KadecTse
npegmera nccnefoBaHui He paccmaTpuBanuch
COUMaNbHO-3KOHOMUYECKME MPOLECcCbl MYHULMUNAAUTETOB
OpeHbyprckoi obnactu, MOCKOJIbKY OHU
npoaHanM3npoBaHbl paHee (rpaHT PH® 17-17-01091). W,
HaNpPOTUB, BK/LOYEHA NONHOCTbIO TeppuTopua PecnybamKku
BallKoOpTOCTaH, TaK Kak Mpexae He BXxoAwna B npegmet
aHanusa. Takum obpasom, obwasa naowagb 7 cybbekTos
Poccuiickolt dPepepaummn, paccmaTpuBaemblXx B AAHHOWM
cTaTbe, coctasnset 949,6 Tbic. km>. B 1x cocTas BxoanT 51
rOpOACKOMN OKPYr U 246 CENbCKUX MYHULMMNANbHbIX PalioHa,
89 M3 KOTOPbIX MOXHO OTHECTU K MNPUPOAHbIM 30HAM
necocteneit u crenei. HaceneHue paccmaTpMBaemoro
pernoHa 4yTb 6onee 17 mnH. Yenosek (11,6% HaceneHus
Poccuu). BanoBoi pernoHanbHbI MPOAYKT Ha Aywy
HaceneHuna B cpegHem no permMoHy 3a 2018 r. coctasun
422360 pyb., UYTO  MeHblle  CPeAHEepPOCCUINCKOro
nokasatena Ha 27%. B abconTHOM 3HayeHun BPM
pernoHa coctasnset scero 8,4% oT obuiepoccuiickoro. Mo
obbemy [06bIBaeMbIX MONE3HbIX MCKOMAeMbIX  [0AA
permoHa coctaBnsetr 4,2% ot obuwepoccuiickoro. o
obbemy npogyKumm obpabaTbiBatowero npousBoACTBa
3TOT NoKasaTesb paBeH 12% oT obuwepoccuiickoro. O6bem
NPOAYKUMM  CENbCKOro  XO3AWCTBA  PAacCMATPMBAEMOro
permoHa — 13%. WHBeCTMUMM B OCHOBHOW KanuTan
cocTaBnaoT 7% ot obuwepoccuiickoro. O6bem pPoO3HUYHOM
Toprosaun coctasnset 10% oT poccuickoro.

Llenblo UccnepfoBaHua — ABAAETCA  TPYNNUMpPOBKa
MYHULMNaNbHbIX 06pa3oBaHMiA No 0bbemy (MM macluTaby)
MYHWULMNANbHBIX 3KOHOMWK C WCMO/Ib30BaHWEM MeToza
KnacTepHoro aHasnusa (meton K-cpegHux). Hoswu3Ha
UCCNefoBaHUA COCTOMT B MNOMbITKE AETaNM3MPOBaTb Ha
OCHoBe aHanusa 3KOHOMMUYECKUX nokasarenem
MYHULMMANbHbIX 06pasoBaHuii NpPOCTPaHCTBEHHbIE
pasnnuua B permoHax Ypano-Cubupckoro cektopa cTenHom
30Hbl Poccuiickon ®epepaunn.

CoBpemeHHble reorpadpuyeckme  umccnenoBaHus
paccmaTpuBaemoro permoHa OCYLLEeCTBNAOTCA
NnpeuMyLLLecTBEHHO B perMoHasbHom paspese [1-4], To ecTb
B pamKax OTAeNbHO  B3ATOM  aAMMUHUCTPATMBHO-
TEPPUTOPMANBHOM eauHUUBI, pexke B pamkax bonee
KPYMHbIX Me30- W MaKkpopernoHoB (Ypan, 3anagHas
Cnbupsb, Asnatckaa Poccus) [5].

KomnnekcHble nccnenoBaHuA nposen ALl
McauyeHKo, KOTOpbIM B [ABYX CcTaTbsax [6-7] B pamKax
NaHAwadTHOro  paliOHMPOBAHWA  MPOM3BEN  pacyeTbl
pa3smeLLeHnsa HaceneHus, X03ANCTBEHHON OCBOEHHOCTU U
NPUPOAHO-PECYPCHOro noTeHuuMana 3anagHon Cubupw.
Kpome TOro, Ha OcHOBe aHa/nM3a UCTOPUWU OCBOEHWUA OH
OCYLLECTBUI UCTOPUKO-Teorpapuyeckoe panoHMpoBaHue
me3opernoHa 3anagHolt Cubupu 1 BblAeIMA NPUPOLHO-
obLecTBeHHble TeppuUTOpUanbHble cucTemsl Ha
TEPPUTOPUMN NIECOCTEMHbIX U CTEMHbIX PernoHoB Ypana u
Cunbupw.

Mpobnembl pa3BUTMA TEPPUTOPUIA ONeperKatoLLero
Pa3BUTUA PACKPbITHI HA MPUMEpPe POCCUIACKUX PErmoHOB:
XabapoBcKoro Kpas [8], cenbCKMx paMoHOB HOro-BOCTOYHOM

yactn HoBocubupckoit obnactm [9]. B nocnegHem cnydyae
peyb MAET O  MyHUMUMNAAUTETaX, OTHECEHHbIX K
COLMANbHOMY K/acTepy, KOTOpblE PaCMO/IONKEHbI MEXay
HoBocnbupckom n BapHaynom.

Pan Beaylimx pPOCCUIACKMX aBTOPOB B KayecTse
Tepputopuii onepexatowero passutusa (TOP) BblioensatoT

HebonbluMe TeppuTOpMM (rpynna noceneHuin — yvacTb
MyHULMNanmTeTa) C BbIFOAHbIM 3KOHOMMKO-
reorpaduyeckMm  MO/MOXKeHWem U 61aronpUATHbIMM

NPUPOAHO-KAMMATUYECKUMM  ycnosuamK, obnagatowme
COLMANbHbIM,  3KOHOMWYECKUM U MHHOBALMOHHbLIM
NOTEHLMANOM, CNOCOBCTBYIOLMM YCKOPEHHOMY Pa3BUTUIO
1 061a430WMM MYAbTUNANKATUBHBIM 3ddekTom [10].

Mocneactsms  gaHHoro  a¢dekta, 04YeBUAHO,
OO/KHbI  NPOABAATLCA B dopmMe  NONAPWU3OBAHHOMO
pa3BuTHA (cuctema «uUeHTp — nepudepun») [11; 12], B T.u.
Ha NpVYMepe BbIAB/IEHHbIX KNacTepoB.

MATEPUANbI U METOAbl UCCNEAOBAHUA
Ucnonb3oBaHue KNacTepHoM onodepeHumaumnn
CTaTUCTUYECKUX AaHHbIX NO3BONAET 0O6bEeKTMBU3MPOBATb
npouecc BblgeneHusa rpynn MyHuLmMnanabHbix 06pasoBaHuii
NIeCOCTEMHbIX M CTEMHbIX PermoHoB Ypano-Cubupckoro
cektopa Poccum  no  cTeneHW  MOEHTUYHOCTM M
O[HOPOAHOCTU 3KOHOMMWYECKOro passuTusA. B Kayectse
KpuTepua  6AM30CTM  MyHUUMNANbHbIX  0b6pa3oBaHWUi
NPUHMMAETCA €BK/IMA0BO PacCTOAHWE — reomeTpuyeckoe
paccTosHue mexay cpesHUMU 3HaYeHUAMMU
3KOHOMMYECKUX XapaKTepUCTUK. A KnacTepHoro aHaamnsa
MCMOoAb30BaNCA MeTog, NonHbix cBasei (Complate Linkage)
- onpeaeneHune MaKCMManbHoM MeKrpynmnosoi
aucnepcun [13; 14). BoigeneHue KnacTepHbIX rpynnmMpoBoK
NpPoOBOAM/IOChb B NPUKAAZHOM nporpamme Statistica.

[na KnactepHOro MoAenMpoBaHUA SKOHOMUYECKUX
NpoLLeccoB /1eCOCTENMHbIX W CTEeMHbIX PernoHoB Ypasno-
Cubupckoro cektopa PoccuM  MCNoib30BaHbl  YeTbipe
nokasaTens, OTpakalolme CTPYKTypHble OCOBeHHOCTU
3KOHOMMUK MYHULMNaNbHbIX 0O6pa3oBaHUM, ycpedHeHHble
32 2014-2018 rr.:

1) nokasaTtenn MPOMbIWAEHHOCTU, OTPAXKEHHbIE B
obbeme OTIPYKEHHbIX TOBApoOB cobcTBEHHOTO
Npou3BOACTBA, BbINONHEHUMW PAbOT U ycnyr cO6CTBEHHbIMM
cunamm (6e3 cybbeKTOB Manoro NpesnpUHMMATENbCTBa);

2) NpoAyKLMA CeNbCKOro X03aincTBa (B dpaKTUYecKu
[AeNCTBOBABLUMX LieHax);

3) obopoT po3HMYHOW ToproBau (6e3 cybbekToB
Manioro npeanpuHUMaTeNbCTea);

4) MHBECTULMM B OCHOBHOM
OCYLLECTBNIIEMble  OPraHM3auMAaMK, HaxXoZAWMMUCA HA
TeppUTOPUM  MyHUUMNaNbHOTrO  obpasoBaHUA (be3
cybbeKkToB manoro npeanpUHUMATENbCTBA). Bce
nokasatenn AnA  OO6bEKTUBHOCTM  KapTWHbl  Bblin
npvBeaeHbl K OTHOCUTE/IbHbIM 3HAYEHUAM W BblpaxeHbl B
obbeme [eHeXHbIX CpeacTB Ha Aylwy HaceneHua (M.
py6./ uen.) (tabn. 1).

Bblbop AaHHbIX MOKasaTenen CcBA3aH Kak C WX
anpobauunen Npu NpoBeAeHUU CXOAHbIX UCCef0BaHUN B
OTHOLLEHMM CTEMHbIX pernoHoB EBponelickoi yactn Poccun
[15; 16], ocHOBaHHbIX Ha OMbITe yYeHbIX U3 BopoHeXKCKOoro
rocy,lapcTBeHHoro yHusepcuteta [13], KoTopble nposenu
nogobHoe MoZennpoBaHue Ha npumepe
MyHuumnanutetos LleHTpanbHO-YepHO3eMHOro palioHa,
TaKk W HeobXoAMMOCTM  WCMOJIb30BATb  MOKasaTenu,
Hanbonee nNonHo 6e3  BPEMEHHbIX pPa3pbiBOB B
MYHULMNANbHOM CTAaTUCTUKe UNNIOCTPUPYIOLLMX

KanuTan,
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3KOHOMMYECKOE COCTOAHME MYHWULMMANMTETOB. ABTOpPbI
CTPEMUANCb K eAMHCTBY MOKasaTenen, B COBOKYMHOCTU
OTPAXKAOLMX COCTOSHME MYHMUMNAAbHBIX 3KOHOMUK KaK
BO BPEMEHM, TaK U B NPOCTPAHCTBE (C y4ETOM NpeablayLLmMX
uccneposaHuin  [15]). WMmeHHO nostomy B cocCTaB
paccmaTpuBaemblx perMoHoe He Bowna OpeHb6yprckan
06/1aCcTb, KAacTepusauMa 3SKOHOMMYECKMX MNOKasaTenei
MYHULMMNANIUTETOB KOTOPOW Bbina BbiNosHEHA paHee [16].
PasymeeTcs, BbI6paHHbIe NOKa3aTe M AOCTaTOYHO YC/OBHbI

M  OTHOCUTENIbHbI MO OTHOLWEHUIO K 3KOHOMMYECKUM
npoueccam MmyHuUMNanbHbix obpasoBaHuii [17; 18].

B KauecTBe ocHoOBaHMA npu BblbOpe MmeToAa
anddepeHumaLmn  MyHULMNAAUTETOB Y4YUTbIBANOCh, YTO
KNnacTepHbIi aHanu3 nossonset 06bEKTUBHO
chopmmnpoBaTb MHOrOMEpPHbIE rPYNNUPOBKK, obnagatowme
BHYTPEHHMM  €AMHCTBOM, HECMOTPA Ha  Kaxylieecs
HECoOTBETCTBME WM HECOMOCTaBMMOCTb  NapameTpoB
COLMa/IbHO-3KOHOMMYECKOTO pa3BuTus [19-21].

Ta6amua 1. CpaBHUTENbHbIE XapaKTEPUCTUKM KNacTepHoi anddepeHumaLmm

Table 1. Comparative characteristics of cluster differentiation

Yucno Mexrpynnosasa
2
Knacrepos Aucnepcums, o
Number Intergroup variance,
2

of clusters o

aucnepcus, 6’
Intra-group

. =2
variance, 0

BHyTpurpyn-nosas

PasHuua Pa3sHuua
2 2 2 2
6 -0 6°-0" no
Difference nepemeHHbIM
-2 .
Difference

2
6°-0
_2 2. .
G” - 0" invariables

F-pacnpepeneHune
F-distribution

3 107381698 1898491

-681339
101932733
4271775
-39962

105483206 19303

4 107931721 1348532

-643766
102988269
4282331
-43644

106583189 21091

5 108122879 1157315

-233830
102957729
4284813
-43146

106965564 15530

6 108420941 859289

206181
103109893
4281142
-35564

107561652 13821

7 108518556 761717

309090
103198849
4281679
-32778

107756839 12424

8 108577840 702422

334215
103288661
4279822
-27279

107875418 11560

9 108749644 530602

489945
103471077
4292694
-34674

108219042 12871

10 108801430 478804

468657
103593689
4290929
-30648

108322626 13866

11 108834037 446205

514189
103606081
4293546
-25984

108387832 12783

12 108847781 432497

107875418
103603845
4296691
-26772

108415284 11579

OnAa aHanusa nokasatenei 3KOHOMWMYECKOro pPasBUTUA
MCNONb30BaNMUCb cBegeHuA o 246  MyHMUMNANbHbIX
parioHax Ypano-CMBMpPCKOro ceKkTopa /IecocTenHOW W
ctenHol 30H Poccum (puc. 1) (83% ot obuwero uncna), ana
KOTOPbIX MMeNUCb BCE HeobxoAuMMble CTAaTUCTUYECKME
AaHHble. TOpPOACKME OKpyra He Y4WTbIBA/IMUCb, MOCKO/bKY

Hapagy ¢ CENbCKON MECTHOCTbIO BK/ItOYAOT ropoackue

noceneHusa, onupawowmeca B 6osbleid CcTeneHWM Ha
TEHOEHUMN COBPEMEeHHOM rnobanusaumm u  cnabee
oTpaxatome cneundmkry NaHAWadTHO-30HAIbHOTO

pacrnpeseneHns 3KOHOMUYECKMX MPOLLECCOB, XapaKTePHYHO
L1 CUCTEMbI CENIbCKOTO paccesieHma.
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PucyHok 1. NonoxkeHue Ypano-Cnbmupckoro cTenHoro pervoHa s
Figure 1. Position of the Ural-Siberian steppe region in Russia

NMONYYEHHbBIE PE3Y/IbTATbI U UX OBCYXKAEHUE
B pesysibTaTe KaacTepusaumm BblaeNeHo 8 Kaactepos (puc.
2; Tabn. 2, 3) Ha ocHoBe AaHHbIX 06 MHBECTUUMAX, 0bbeme

NPOMbILLNEHHOM npoAyKLMHU, obveme
CE/NIbCKOXO3ANCTBEHHON  MPOAYKLUMM M MoKasaTensax
060poTa PO3HUYHOI TOProBAN:

1- n — BKAuYaeT B ceba oAMH  KpynHbIA

HedTeaobbIBaOWMIA paitoH (YBaTCKUIM paiioH ToMeHCKoM
obnactu),

2- — palioHbl KOMMJIEKCHOTO Pa3BUTUA,

3- 1 — MPOMBbILLNEHHbIE PANOHDI,

4- i — coumanbHble palioHbl,

5- 1 — arpapHblie palioHbl,

6- 1 — arpapHO-NPOMbILIIEHHbIE PANOHDI,

7- 1 — flenpeccuBHble panoHbl,

8- # — BbICOKOPA3BUTble UHAYCTPUA/bHbBIE PANOHBI.
Bce palioHbl paccmaTpuBaemoro Ypano-

CnbupcKoro permoHa pasbuTbl Ha 8 KNacTepos.
OcobeHHOCTbIo eANHCTBEHHOrO palioHa 1

Knactepa, YBATCKOro, pPacrnoJfio¥KeHHOro Ha cesepe

TioMeHCKol  0bnactn, ABAAETCA  Ha/uuMe  KPYMnHbIX

HedTAHbIX MeCcTOpOXKAeHUA. WMMeHHO 3To obbAcHaeT
BbICOKME MOKa3aTenn ob6bema NPoMbILWNEHHOM NPOAYKLUM
M obbema WMHBECTMUMIA Ha Ayly HaceneHus, KoTopble
6onee yem B 70 pa3s NpeBLIWAOT CpefHEee 3HadYeHue Mo
BCeM paiioHam. [JaHHble PalioH ABAAETCA KpynHEeWLWnm no
niowaan u3  paccmatpuBaembix. OH  MOAHOCTbIO
PacnoNoXKeH B TAaeXKHOW 30HE, YTO OOBACHAET ero HU3KMe
rnoKasaTenn B o6beme Ce/ibCKOXO3ANCTBEHHOW MPOAYKLMM
(noytn B 10 pas HUKe cpeaHEepPerMoHanbHoro).

2 Knactep — 370 7 KOMMEKCHbIX PaioHOB. B HMX
rapMOHWYHO pPa3BUTblI paccMaTpuBaemble Hamu cdepbl
3KOHOMMKKM. [lo obbemam MPOAYKUMM  CE/IbCKOro
XO03AWCTBA, NPOMbILWAEHHOCTU, WMHBECTUUMIA U TOProBAM,
paioHbl faHHOrO KnacTepa B 2 U H6onee pa3s npesbliluaoT
cpeaHve nokasaTeNM MyHMUMNaAbHbIX paioHoB Ypasno-
Cubupckoro cektopa. Bce paioHbl gaHHOro Knactepa
pacnonoseHbl B  CTEMHOW M JIeCOCTENHOM  30Hax
AnTaickoro Kpasa 1 YenabuHckoit obnactu.

PaiioHbl 3 KnacTepa 3TO NPOMbILLIEHHbIe
palioHbl, KOTOpble XapaKTepusytoTca BbICOKMMM
MoKasaTeNAMM MPOMbIWIEHHOW MNPOAYKUMM Ha  Aylly
HacefeHMs Ha ¢oOHe [OCTAaTOYHO BbICOKUX CPeaHMX

Poccun

3HaHEHVIVI no wuHBeCcTUUMAM WU TOoprosne ”n HUSKUMU
nokasartenamm obbema CeNbCKOX03ANCTBEHHOM
NPoAyKumMn. BONbIIMHCTBO pPaoOHOB AaHHOrO Kjaactepa
cocpeaoToyeHo B bawKopToctaHe. B paspese npupoaHbIX
30H npeobsagaHne  MNPOMbIWAEHHbIX  PalOHOB
MPUXOAMTCA Ha NECOCTEMHYIO 30HY.

4 Knactep HasBaH CoUMasbHbIM, TaK KaK Ha ¢oHe
HU3KWUX MOKasaTenei Kak B Ce/IbCKOM XO03AWCTBE, TaK U B
NPOMBILLZIEHHOCTU, 06BbEM PO3HUYHOM TOProBAW Ha Ayuly
HaceneHus CPaBHUTENIbHO BbICOK, yTo MOXKeT
CBUOETENbCTBOBATb O BbICOKOM A0/e HeTpyaocnocobHoro
HaceneHus, B YaCTHOCTM MEHCUOHEpPOB.

5 Knactep — arpapHbiit. 3aecb Ha ¢oHe Bcex
nokasartesnie obbema NPOAYKLMU CENbCKOTO XO3AMCTBA,
OTMEYaloTCA  KpaHe  HM3KMe  3HayeHua obbemos
NPOMBILLJIEHHOTO NPOU3BOACTBA U MHBeCcTULMIA. Bonee 90%
TaKMX PErMOHOB COCPEeA0TOYEHO B SIECOCTENHOM M CTEMHOM
30Hax.

6 Knactep — arpapHoO-NMpPOMbIW/IEHHbIM. B Hem
HapAaay c BbICOKMMM roKasaTensmu
Ce/IbCKOX03ANCTBEHHOM npoayKumm, obbem

NPOMBILUNIEHHbIY NPOAYKUWUU TaKKe OTHOCUTE/IbHO BbICOK.
PaioHbl AaHHOroO KnacTepa TaKXKe COoCpefoTOYeHbl NOYTH
WCK/IIOYMUTENIbHO B CTEMNHOM M NeCOCTEeNHOM 30HaXx.

7 Knactep — LEenpeccUBHbIN oTAnYaeTca OT
OCTaNbHbIX HU3KUM YPOBHEM MO BCEM PacCMATPMBAEMbIM
nokasatenam. [oyT nonoBuHa pPalioOHOB  [AHHOTO
Knactepa cocpefoToveHa B 1IeCHOM 30He.

8 K/lacTep — BbICOKO WMHAYCTpUanbHbih. K Hemy
NPUHAANEXRUT 9 paiioHoB us3 YenabuHckoMm,
HoBocnbupckoit obnacteit u pecnyb6amnku bawwkopTocTaH.
ONnA  paHHbIX PaiOHOB  XapaKTepHbl KpalHe HW3Kue
nokasaTtennm o6bema Ce/lbCKOX03ANCTBEHHON NPOAYKLMM, B
TO BpPemMa KaK NnokasaTe/sn NPOMbILNEHHOCTU NPeBbIWatoT
cpefHee no Bcem pavioHam B 4 pasa. Ha doHe 3Toro
BbICOKM TaK¥Ke NoKasaTev MHBECTULMI B AaHHbIX paloHax
(Bblwe cpegHero B 2,3 pasa).

dakTopbl naHpwadTHoM anoodepeHLmaumnm
CKa3blBaloTCA Ha ocobeHHOoCTAX MYHULMMNANbHbIX
3KOHOMMUK. LLMpOTHaA 30HaNbHOCTb — Beaylwwmi dakTop
CeNbCKOX03ANCTBEHHOrO NPON3BOACTBA, KOTOPOe ABNAETCA
ocHoBoM ansa 40,4% MyHMUMNANUTETOB, BblAENAEMbIX B
KayecTBe arpapHbiX. BbICOTHAA MOACHOCTb, BbICOTHO-
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reHeTu4Yeckana APYCHOCTb, a30HAJIbHOCTb W JIMTOreHHas
HEOAHOPOAHOCTb CKasblBAlOTCA KaK Ha 0COBeHHOCTAX
CeNbCKOrO XO3AWCTBA, TaK W HA MNPOMbIWNEHHOCTY,
NMOCKO/NIbKY pyAHble palioHbl MPUYPOYEHbI K NPeAropbam
Antaa un VYpana. Toprosns 3aBUCUT OT TPAHCMOPTHOM
MHPPACTPYKTYPbI (PEYHOM TPAHCNOPT NPUYPOYEH K PEYHbBIM
cucTeMaM,  ABAAIOWMMCA  YacTbld  MHTPA3OHA/bHbIX
naHawadrtos). ABTOMOBMAbHLIA U B  0COBEHHOCTU
’KeNe3HOA0POKHbIN TPAHCMOPT MEHbLUE BCETO 3aBUCUT OT
ocobeHHocTe  naHpwadToB.  PO3HWMYHas  Toprosns,
3HaYeHWA KOTOPOW YYUTLIBANIUCb HAaMW B WUCCNEeL0BAHMUMU,

HanpsAMYIO CBfi3aHa C CMCTEMOW pacceneHus, Kotopas B
CBOIO oOYepedb 3aBUCUT OT KPYMHbIX PEYHbIX CUCTEM.
MNOTHOCTb MOHOrOPOAOB YBEAMYMBAETCA B MPEAropbsx,
T.K. cneu.mbmxa nx 3KOHOMUKHN HOCUT
rOPHOMNPOMbILW/EHHbIN XapaKTep.

CucTema CesfbCKOro paccesieHus, paccymTaHHas
KaK NJIOTHOCTb Ce/IbCKMX MOCENEHUI Ha eAnHULLY NaoLLaam,
YMNNOTHAETCA B N1€COCTENM M CTenu, B TO BPemsa KaK B
JIECHOWM 30HE CeNbCKME MOCE/IeHUs pPacrosioxeHbl 6onee
paspexeHHo. Haubonee ABHO 3TO NPOC/AEKMBAETCA Ha
npumepe OmcKol obnactu (Tabn. 4).

Tabauua 2. SKOHOMUYECKME XapPaKTEPUCTUKIU KNaCTEPHbIX FPYNNUPOBOK

Table 2. Economic characteristics of cluster groups
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KpynHbliii
HedTen06bIBaOWMIA
1 Knactep 1 11,20  10150,57 57,40  2097,33 0,11 75,25 2,21 80,51
Large oil production
cluster
KomnneKcHbii
2 Knacrtep 7 283,06 335,14 51,02 57,32 2,75 2,48 1,97 2,20
Complex cluster
MpombiWNeHHbIM
3 Knactep 30 78,99 190,28 32,99 28,81 0,77 1,41 1,27 1,11
Industrial cluster
C o
4 OUMIMbHBIMKNACTER )5 8236 8038 1667 31,72 0,80 0,60 0,64 1,22
Social cluster
A "
5 ‘\PapHbIMKAACTER g, 13030 3356 10,09 21,33 1,17 0,25 0,39 0,82
Agrarian cluster
ArpapHo-
NPOMBbILUNEHHbI
6 Knacrep 26 176,09 107,61 20,58 20,80 1,71 0,80 0,79 0,80
Agricultural and
industrial cluster
[enpeccuBHbIA
7 Knacrep 58 61,63 28,64 9,45 22,11 0,60 0,21 0,36 0,85
Depressed cluster
Bbicoko
MHAYCTPUanbHbIA
8 Knacrep 9 59,26 532,91 60,22 30,37 0,58 3,95 2,32 1,17
Highly industrial
cluster

MpumeyaHue: *CpedHepalioHHsIl MoKazamess (OmHoweHue cpeOHeK1acmepHO20 NOKA3amess K cpedHemy noKasamesnto

o ecem patioHam)

Note: *District average (the ratio of the cluster average to the average for all districts)
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[paHWLBI NPUPOAHBIX 30H
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—— JlecocTenb

forest-steppe
Crens

steppe

PucyHoOK 2. Knactepbl MyHUUMNaNbHbIX PaioHOB Ypano-CBMPCKOro ceKTopa JIeCOCTENHOM U CTENHOM 30H Poccuu,
BblAe/IeHHble N0 CXOAHOCTU YC/IOBUN SKOHOMUYECKOTO Pa3BUTUA

Knacmepeol: 1 — KpynHebili Hegpmedobbiearowjul, 2 — KOMNAEKCHbIl, 3 — NpombiWaeHHbIl, 4 — coyuanbHbil, 5 — azpapHsil,

6 — a2papHo-nNpomMebiwneHHsoll, 7 — 0enpeccusHsill, 8 — 8bICOKO UHOYCMpPuUAsnbHbIl

Figure 2. Clusters of municipal districts of the Ural-Siberian sector of the forest-steppe and steppe zones of Russia,
distinguished by the similarity of the conditions of economic development

Clusters: 1 —large oil producing, 2 — complex, 3 —industrial, 4 — social, 5 — agrarian, 6 — agro-industrial, 7 — depressive, 8 — highly industrial

Takum 06pasom, necoctenb KaK 3KOTOH ABASETCA
Hanbonee 6naronpuAaTHOM ana nposBsieHus
napareHeTMyeckoro ¢akTopa, MONOMKMUTENbHO BAUAIOLLETO
Ha OTpacneByld  AuBepPCUOUKALMIO  MYHULMMANbHBIX
3KOHOMMK. B 3TOM OTHOLUEHMM MHTEPECHbI UCCAea0BaHUA
E.A. PomaHoBoW [22]. CybbeKkTbl PP, Bxoaawme B cocTas
Ypano-CMbMpCKoro CTenHOro Me3opervoHa, pasgeneHbl e
Ha TPW 4acTu. Bo-nepBblX, PErnoHbl CO CPaBHUTEbHO
BbICOKMM noKasartenem COLMaNbHO-3KOHOMUYECKOW
obycnosneHHocTn naHawadToreHesa [22] — YenabuHckas
n KypraHckas obnactu, Antalickmit Kpait u Pecnybnauka
BawKopTocTaH. BoO-BTOPbIX, PErnoHbl C KOHTPACTHbIM
WHOMKATOPOM  COLMANbHO-IKOHOMMUYECKON 0b6YycnoBeH-
HOCTM NaHpgwadroreHesa [22] — Hosocnbupckas n Omckas
obnacTtn. HakoHeu, B TromeHcKon obnact, no PomaHoBOMW,
B/AMAHME  COLMANBbHO-IKOHOMMYECKMX  MNPOLLECCOB  Ha
naHawadroreHes KpaliHe He3HauUTENbHOE (MHAEKC MeHee
10). EcnM npuHUMMATL  BO  BHUMaHWe  BAMAHMWE
naHawadroobpasyowmx  NpPoOLECcCOB Ha  BblgeneHue
KNacTepoB MyHULMMANbHbIX 06pa3oBaHUIt NO COLMANbHO-
3KOHOMMWYECKMM MOKas3aTensim, To B Tpex cybbektax PP —
TiomeHcKoi, OmcKoli M HoBocubupcKkolt 06n1actm — OHO
AelcTBUTeNbHO npoasnseTcA Haubonee Apko. paHWUubI
KNacTepHbIX rPYNNUPOBOK KOppPenmpytoT ¢ naHawadTHbIMM
pybexxamu. Monesble MCCNEAOBAHUA CBUAETENbCTBYIOT O
TOM, YTO MYHMLMMNAAUTETbI, OTHOCALLMECA K [enpeccus-
HOMY Knactepy, obnapatot NpeumyLLecTBEHHO
3360/104EHHbIM cnaboapeHMpPOBaHHbIM 3eMe/IbHbIM
$oHOOM C 6ONbWMM KOIMYECTBOM 3apacTalolmX JIecOM
3anexeln, BbIMOYEHHbIX M CyXOCTOMHbIX 6GepesHAKoB
(KpyTMHCKMIM 1 HasbiBaeBCKMIN paitoHbl OmcKkoi obnacty,
TaTapckuii 1M YuctoosepHbln paoHbl Hosocubupckoi
obnactu). B 31Ol CBA3W, BNONHE OYEBUAHbI NEPCMNEKTUBbI
pPasBUTUA PEKPeaLMOHHON AeATeNbHOCTb, OCOBEHHO C
y4yeTom 6onblion naowaamn BOAHOrO doHaa.
MyHUUMNaNbHble palioHbl, pacnosaratowmecs B npegenax

XOpOLWO ApeHMpPOBaHHbIX Teppac pp. UpTbiwa n Uwuma,
06124a10T BbICOKMMM IKOHOMMUYECKMMW MOKasaTensimm u
OTHECeHbl K COOTBETCTBYIOWMM KnacTepam. B npegenax
AaHHbIX paloHoB Mopdonorna naHawadpTHbIX reocuctem
bonee crnaxkeHa W meHee nosiApusoBaHa (Hanpumep,
NPaKTUYeCcKn OTCYTCTBYIOT BOA0-N€CO-NoJsiesble
COMPAXEHUA TreocucTem) B  pesyabTaTe  OTCYTCTBUA
YCNOBHO-NPUPOAHbIX NAaHAWAdTOB, a CNefoBaTesibHO, U
0cob0 OxpaHAemblX NPUPOAHbIX TepputTopuin. B uenom,

CBA3b  MeXay  NaHawadTHbIM - pa3Hoobpasnem U
CTPYKTypoOit COLMA/IbHO-3KOHOMUYECKUM cmucTem
nog4yepKMBanacb Heo4HOKpaTHo [22; 23].

MpakTnyeckm BO BCEX PpervMoHax OTYeTIMBO

npossnsercs nonsapusaumsa CE/IbCKOX03ANCTBEHHOTO
npoun3BoAcTBa B6/M3N KPYMHbIX TOPOACKMX arnomepauuid,
bopmuposaHme OTAENbHbIX pernoHasbHbIX
Ce/IbCKOX03ANCTBEHHbIX Knactepos c yeTKoM
cneyunanusaumeit (puc. 3).

Hanbonblme ob6bembl NPOMbILIJIEHHOTO
npoussoactea (puc. 4) oTmevatoTcA Ha 3amage paccmat-

puBaemoro pervoHa. Cpeam pernoHoB-1MaepoB
BblAenaTCca YensbuHcKan obnacTb, pecnybnuka
bawkopTocTaH, MYHULMNANNTETHI Ha CTbiKe

HoBocnbupckoi 061actm M ANTaiickoro Kpas v OTAe/IbHO
YBaTCcKuit paiioH TromeHcKol obnactu.

Yawe BCero MnpPOM3BOACTBEHHbIMM  LIEHTpaMu
MYHULUMMNAAUTETOB C BbICOKOW A0/1€/ MPOMbILLIEHHOTO
Npou3BOACTBa ABNAIOTCA Majble U CpefHWe ropoaa, B
KOTOPbIX BbIAENATCA OTAE/bHbIE NPeanpPUATUA. BbICOKMI
ypoBeHb AuBepcuduKaummM NPOM3BOACTBA OTHOCUTENBHO
pesnokK. BakHelLwyto ponb B dopmumpoBaHum
NPOMBILLJIEHHOTO MOTEHLMANA MYHULMNANbHBIX SKOHOMMK
UrpaloT TaKMe OTPacAM KaK MeTailyprusa, Tasenoe
MalMHOCTpOeHNe,  Ao6blda  TOM/IMBHLIX  PECYpPCOoB,
HedTexnmma u ap.
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Tabnuua 3. PacnpeseneHne KNacTepoB MyHULMNAAbHbIX PaiOHOB JIECOCTEMHBIX U CTEMHbIX PermnoHoB Ypana u Cubvpu

Mo YPOBHIO 3SKOHOMMUYECKOTO Pa3BuUTHA (B rpaHMLLax cybbekToB desepaumm) (KoNMYecTBO MyHULMNAAUTETOB B Knactepe, %)
Table 3. Distribution of clusters of municipal areas of the forest-steppe and steppe regions of the Urals and

Siberia according to the level of economic development (within the boundaries of the subjects of the federation)

(number of municipalities in the cluster, %)
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MpumeyaHue: *BeideneHsl npeobaadatowue Kaacmepol 8 pe2uoHax
Note:*The dominant clusters in the regions are highlighted
CnepyeT oTMeTUTb 0cobyto PO/b NULLEBbLIX MPOM3BOACTB B nonapusauMmM Urpaet npuBieYeHUe WHBECTUUMIA B

PasBUTMM 3KOHOMMUYECKOrO MOTEHLMaNa MyHWULMNAAbHbIX
obpasoBaHui, Hanpumep npounsBoACTBa caxapa
(pecnybivKka BawKopToCTaH), NPOM3BOACTBA MYKK, Kpyn U
MaKapOHHbIX usgennit (YensbuHckas obnactb, AnTanuckui
Kpan).

Mo o6bemy MHBECTULMOHHbLIX BAOXKEHWUH (puc. 5)
NIMAMPYIOT PalioHbl C Pa3BUTOM MPOMbILWNEHHOCTBIO W
CeNbCKMM X03ANCTBOM, OLHAKO YPOBEHb NOAAPMU3aLLUM NPU
aTom ewe 6Gonee ycunmsaetcA. Ocobyio ponb B

HedTerasonobbiBaowme, TPaH3UTHO-TPAHCMOPTHbIE
paioHbl, @ TaKXKe PaoHbl C KPYNMHbIMU NPOMBbILWNEHHBIMM
npeanpuATUAMM.

ABCONIOTHLIA Anaep B [AAHHOM HanpaBAeHUUM —
HedTea06bIBatOWMI YBATCKUIN pailoH TIOMEHCKOM obnacTu.
Janee cnepytot NPOMbILLNEHHblEe JIOKOMOTMBBI,
pacnono)KeHHble 613 KPYMHbIX  aAMUHUCTPATUBHbIX
ueHTpoB — Ydumckuin, Hosocmbupckmii M COCHOBCKUI
paiioHbl (arnomepauma YensbuHcka).
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Tabnuua 4. 3aBUCUMOCTb NJIOTHOCTU CEAbCKUX NOCENIEHUI U KNACTepOoB OT NPUPOLHOW 30HbI

Ha NpyYMmepe MyHUUMNANbHbIX paiioHOB OMCKoM 061acTu

Table 4. Dependence of the density of rural settlements and clusters on the natural zone through

the example of municipal districts of the Omsk region

NnoTtHOCTL
CeNbCKUX
Konunuectso <
CENLCKMX noceneHuim
MyHuUuMnanbHbIA paiioH OMcKoii obnactu . Ha 1000 Kkm> MpupoaHas 3oHa  Knactep
. . . noceneHui .
Municipal District of Omsk Region Density Natural area Cluster
Number of rural
of rural
settlements
settlements
per 1000 km?
BonblieykoBcKui N'Iy.HMLI,M'naJ.'IbeIM paiioH 9 0,947361 JNecHan 7
Bolsheukovsky municipal district Forest
Tapckuit My.H.MLI,Mn.aI'II:THbIM paiioH 2 1404916 NecHan 4
Tarsky Municipal District Forest
Teapuacxuu Nl.y.HMLl,M.naI.IbeIM panoH 14 1,426446 JlecHan 7
Tevrizsky municipal district Forest
yc-rb-VI!.uumcxuu !.VI-yHVILI,lerIa.I'IbeIVI panoH 13 1648485 JlecHan 7
Ust-Ishimsky municipal district Forest
prTMHCKMM M.y?-IMLI,MFaI,beIM paiioH 10 1747845 JNecHan 7
Krutinsky municipal district Forest
Ce.qenwuxoacmu_Myuugunénbubm paiioH 1 2106727 NecHan 7
Sedelnikovsky municipal district Forest
3HaMeHCKuM MV.H?IUMH.anb.HbIM paiioH 3 2191421 JNecHan 7
Znamensky municipal district Forest
MypomueBckuii My.I-I?ILWIn.aIIh'HbIM paiioH 15 2251982 NecHan 2
Muromtsevsky municipal district Forest
KonocoBckuii M‘ylrWILI,MI:IaII.beIM paioH 1 2314362 NecHan 7
Kolosovsky municipal district forest
CapraTtckuii My.FI.MLlMI'!anIf:HbIM paiioH 9 2412235 NecocrenHas 7
Sargatsky municipal district Steppe-forest
YepnaKckuii My.H.MLI,Mn.aI'II:THbIM paiioH 1 2570524 CrenHas 5
Cherlaksky municipal district Steppe
TIOKan'VIHCKVIVI M.YI.-IMLI,MI.'Ian'beIVI panoH 17 2,660557 JlecHan 7
Tyukalinsky municipal district Forest
HasbiBaeBcKuii MYItIMLI,MI?an.beIM paioH 16 2723924 NecocrenHasn 7
Nazyvaevsky municipal district Steppe-forest
OKOHELUH”KOBCKMM M.YI-.IVILI,VIIann.beIM paioH 9 2917664 CrenHas 5
Okoneshnikovsky municipal district Steppe
BonbluiepeyeHCcKuit M.yI:WILI,VIIanII-beIVI paiioH 13 3,000958 NecHan 7
Bolsherechensky municipal district Forest
NonTtaBckuii M.erLI,MFaI!beIM paioH 9 3210204 CrenHas 6
Poltavsky municipal district Steppe
H-VI)KHEOMCKMM My.H-VILI,VII'I-aIII:-aHbIVI paiioH 1 3,279705 NecoctenHasn 5
Nizhneomsky municipal district Steppe-forest
Pyccko-MonsaHckuii My‘H.MLI,Mn.aI'II:tHbIM paiioH 1 3312505 CrenHas 6
Russko-Polyansky municipal district Steppe
Vl.CVIanyanKl"IV'I MYH'MLI,l"InaanbIM paiioH 1 3944632 NecocrenHas 4
Isilkulsky municipal district Steppe-forest
NaBnorpapackui ny.Huuu.na/?bem paioH 10 4,009173 CrenHas 6
Pavlogradsky municipal district Steppe
FopbKoBCKUA M'y,-IMU,M.I'IaI?beIM panoH 12 4,012814 NecocrenHan 5
Gorkovsky municipal district Steppe-forest
Taspuqecmu MV‘H.MLI,Mn.aIII:.»HbIM paioH 1 4,020629 CrenHas 4
Tavrichesky municipal district Steppe
Llep6akynbcKumii I\.AYHMU‘I?na.anbIM paiioH 10 4,306966 NecocrenHasn 5
Sherbakulsky municipal district Steppe-forest
Kanaql.mcxuu MYH.VILI,VII'I.aIII.:HbIVI panoH 13 4,577078 CrenHas 3
Kalachinsky municipal district Steppe
Opecckui MY.H.VIU,MH.E\III?HI:IM paioH 9 4,894896 CrenHas 5
Odessky municipal district Steppe
HoBoBapLuaBcKui My-l-|.VILI,VII'I.31'II.:HbIVI paiioH 1 4,959387 CrenHas 5
Novovarshavsky municipal district Steppe
MocCKaneHCKUA MyHULMUNANbHbI paiioH 13 5246128 NecocrenHasn 5

Moskalensky municipal district

Steppe-forest
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A30BCKUA HEMELKUA HAaLlMOHaNbHbI

MYHULMNANbHbIM paiioH 8 5,715143 Crenkan 5
. . N Steppe

Azov German national municipal district

KOpM'MnOBCKVIVI l\.lly.HMU,lfna'anbIM paioH 1 5764504 CrenHas 6

Kormilovsky municipal district Steppe

ﬂIOG.MHCKMM M.YI-.IMU,MI'.IaII.beIM paiioH 19 5791288 NecoctenHas 3

Lyubinsky municipal district Steppe-forest

MapbAaHOBCKUIA M.VI-'IVIU,VII"Ian'beIVI panoH 10 6,053452 NecocrenHan 5

Maryanovsky municipal district Steppe-forest

OmcKumii My.l-ll‘dLl,MrI?l'lb.HbIM paiioH 24 6,683896 CrenHas 3

Omsky municipal district Steppe

Jlons npogysumi censcxon Xo3nncTea
Ha Ayluy Hacenewms (Teic. py6./ ven. )
Share of agricultural products per capita
(thousand rubles / person)

| <50
| 50-100 —— Jlecoctens
B 100-150 forest-steppe
e CTEND
I 150- 200
— stepre

[paHmnLbl NPUPOOHBIX 30H:
Borders of natural zones

S

PucyHok 3. inddepeHumanma MyHULMNAAbHbIX 06Pa3oBaHUiA CTEMHBIX PerMoHoB Ypano-Cubupckoro cektopa
Poccrm no o6bemam ceNbCKOXO3ANCTBEHHOM NPOAYKLMM Ha AyLly HaceneHus
Figure 3. Differentiation of municipalities in the steppe regions of the Ural-Siberian sector of Russia in terms

of agricultural production per capita

Y flonA npombiLnERHDR NPOgYKLMH
Ha aywy HaceneHns (Teic. pyb./ ven.)

Share of industrial production per capita
(thousand rubles / persan)

paHuuUEl NPMPOAHLIX 30H:
Borders of natural zones

< 50
Necocrens
B s0-100 forest-steppe
I 100-250 —— Crens t
I 2s0-s00 steppe
B 500

PucyHok 4. inddepeHumanma myHMLMNaNbHbIX 06pa3oBaHUiA CTENHbIX pernoHos Ypano-Cubupckoro cektopa Poccum

no 06bemy NPOMbILINEHHOW NMPOAYKLUU

Figure 4. Differentiation of municipalities of the steppe regions of the Ural-Siberian sector of Russia according

to the volume of industrial production

Mo nokasatenam o60poTa PO3HWYHON TOProBAU Cpeam
pailoHOB-IMAepoB 0CcO60e MeCTO 3aHWMalOT KaK paioHbl,
pacnono)KeHHble B6AM3N  PErMOHANbHBIX  CTOAML,
TiomeHcKo, OmcKoi, YensabuHcKkol obnactn, Tak w
palioHbl BOCTOKa HoBocuMbupcKol obnactu 1 toro-3anaga
AnTalickoro Kpasa, o6pasya eguHOe MPOCTPAHCTBO

onepeKalowero passuTMa Mexay Hosocubupckom u
BapHaynom (puc. 6). Kpome TOro, B pecnybauke
BalwKopTocTaH B NepByld MATEPKY /JMAEPOB MO 06bemy
PO3HWYHOM TOProBAM BXOOUT cpasy 4 paioHa
TyWimasuHckuii, benebeesckuin, Benopeuxnii n YOUmMcKuii.
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¥ [ona  uHBecTULMA
Ha AylWy HaceneHus (Twc. py6. ven.)
Share of investments per capita
(thousand rubles / person)
<10

1 10-30

30-50

50-80

>80

TpaHALULI NPHPOAHLIX 30H:
Barders of natural zones
—— Jecocrens
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PucyHoK 5. NMoka3saTtesin 06beMa MHBECTULMOHHbIX BAOXKEHWUI B MYHULMMNANbHYIO SKOHOMMKY CTEMHbIX PETMOHOB

Ypano-Cubupckoro cektopa Poccun

Figure 5. Indicators of the volume of investment in the municipal economy of the steppe regions

of the Ural-Siberian sector of Russia

[ons offbema poaHn<HOR TOproenk
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Share of retail trade per capita
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of the Ural-Siberian sector of Russia

3AKNTHOMEHUE

Takum obpasom, Ypano-Cubupckas 4acTb NecocTenHon u
CTenHol 30H Poccun ABNseTcs KpaiHe HEOAHOPOAHOM, UTO
No3BOJIAET BbIAENUTb C/IeAYOLLIME 3aKOHOMEPHOCTH:

- TArOTEeHME BbICOKOPA3BUTbIX MPOMbILIEHHbIX U
TOProBO-NOTMCTUYECKMX PANOHOB K aAMMHUCTPATUBHbLIM
LeHTpam;

- BAMAHME KPYMHbIX TPAHCMOPTHbIX MarucTpanei
Ha pasBuUTME palioHOB — K TpaHCCMBUPCKON MarncTpanu u
YyiicKomy aBTOMOBU/IBHOMY TpaKTy TAroteloT 6osee
pasBuTble paitoHbl;

- B Ypano-CubMpcKkom NecocTenHom W CTENMHOM
me3opernoHe 6onee pasBUTbl PaliOHbl, PACMONONKEHHbIE
Ha BOCTOYHOW M 3amafHOM OKpauHe, AenpeccuBHble
paioHbl WKpe pacnpocTpaHeHbl B LEHTPA/IbHOW YacTu;

- HecmoTpA Ha ouyeBMAHble pa3iMuMs B
3KOHOMMYECKMX MaclwTabax perMoHoB CTENHOM 30Hbl
Ypano-CMBUPCKOro CeKTopa CTEMHOM 30Hbl, aHanu3

9KOHOMMUYECKUX MOKasaTenelt Ha MyHULMNANbHOM YpOBHe
OTpa)KaeT  pPas/iMyHble  MPOCTPAHCTBEHHblE  MoAeNU
NOCTPOEHUA MYHULMNANbHBIX SKOHOMMUK;

- B/MAHWE rocyapCTBeHHOM
Ka3axXCTaHCKOM  rPaHULbl  MOXHO
HeoAHO3HAYHOE;

- cooTBeTcTBUE COLMaIbHO-IKOHOMMUYECKUX
npoueccoB  ¢akTopam  CTenHOro  naHawadroreHesa
nog4vepKMBaeTca nonapusaumein mopdonormm reocucTem u
aHu3oTponuel naHawadTHOro pasHoobpasus.

B paiioHax C KPYNHbIMW  TPaAHCTPaHWUYHBIMM
TPaHCMOPTHBIMU MarucTpanaAMM OTMEYalTCA AO0CTaTOYHO
BbICOKME MOKa3aTe/In 3IKOHOMUYECKOTO Pa3BUTUA B CBA3MU C
6/1M30CTbIO  KPYMHbIX LEHTPOB pecnybauvku KasaxctaH
(KoctaHait, MNeTponasnosck, Kokwetay, Hyp-CynTaH,
Nasnogap n Cemei). MpuneratoLime e K rpaHuLEe parioHbl
KypraHckoih u  TiomeHcKol obnacteld  OTHOCATCA K
KaTeropum AenpeccusHbIX.

poccuiicko-
OLEHUTb,  Kak

ecodag.elpub.ru/ugro/issue/current

123



South of Russia: ecology, development 2021 Vol. 16 no. 4

A.A. Chibilev et al.

BNATOOAPHOCTb

CtaTbA NogroToBAeHa Npu noagepkke rpaHta PH® Ne 20-
17-00069 «leorpapuruyeckme 0CHOBbI MPOCTPAHCTBEHHOTO
pa3BUTUA 3eMneaeslbyecKkmMx NOCTLEINMHHBIX PEFMOHOB
Ypana u Cubupm».

ACKNOWLEDGMENT

The article was prepared with the support of the Russian
Science Foundation grant No. 20-17-00069 "Geographic
foundations of the spatial development of agricultural
post-virgin regions of the Urals and Siberia".

BUB/IMOTPA®UYECKUIA CMNCOK

1. Axmegosa WU.[,., obpakosa B.A. MpocTpaHCTBEHHO-
BPEMEHHOM aHaNM3 pa3MeLLeHnA HaceneHMa 1 X03AncTBa
TromeHcKol obnactu // MaTepuanbl MexayHapoaHoM
Hay4YHOW KOHdepeHUUN B pamKax IX exxeroaHom Hay4yHow
accambnen Accoumaummn poccuinckmx reorpados-
obuwecteoBesoB «CoBpemeHHble TeEHAEHUUN
NPOCTPaHCTBEHHOrO Pa3BUTUA U NPUOPUTETDI
obuecTBeHHOM reorpadun», bapHayn: Antaickui
rocygapcreeHHbIn yHuBepcuteT, 2018. C. 247-252.

2. uakux A.A. KpaTkuii 0630p BUAOB TEPPUTOPUANBHOTO
ycTpoictea AnTaiickoro Kpas // BeCcTHUK AnTaiickoro
rocyfapCcTBeHHOro arpapHoro yHnsepcuteta. 2010. N5
(67). C. 82-91.

3. Cy660TuHa /1.B., AHncumosa E.B. CoBpemeHHoe
COCTOAIHWE U TEHAEHUMWN Pa3BUTUA IKOHOMMKKU KypraHcKom
obnactu // ArpapHbiii BeCTHUK Ypana. 2014. N5 (123). C.
93-97.

4. Anrupos A.B., MyxameTtoBa A.[l., Pabuesuny A.A,,
TokTtambiwesa t0.C., AxyHos P.P. CounanbHo-
3KOHOMMYECKOoe PaliOHNPOBaHWE TEPPUTOPUAIBHOTO
pa3BUTUA perroHa (Ha npumepe pecnybamkm
BawkKopTocTaH) // YpoBeHb KMU3HW HaceNeHns permoHoB
Poccuun. 2016. N3 (201). C. 167-179.

5. Hedeposa T.I., Tpeieuw A.U CpeaHeypanbCckui
MepuanaH: NofApmn3aLma NPoCTPaHCTBa
CTapOoNpPOMbILLIEHHbIX perMoHos // N3sectus Pycckoro
reorpaduyeckoro obuiecrsa. 2020. T. 152. N5. C. 3-25.

6. UcaueHko A.l. 3anagHas Cnbupb Kak 06bEKT NCTOPUKO-
reorpaduyeckoro usyyeHma u onucanms. Cratoa | //
M3BecTus Pycckoro reorpaduyeckoro obuwecrtsa. 2014. T.
146. N1. C. 3-20.

7. UcaueHko A.l. 3anagHasa Cnbupb Kak 06bEKT NCTOPUKO-
reorpapuyeckoro nsy4yeHus u onucanus. Cratoa ll //
M3BecTus Pycckoro reorpadmyeckoro obuwecrtsa. 2014. T.
146. N3. C. 1-29.

8. benouepkosuy .B., PabuyH A.C. Tepputopusa
onepexaloLwero CoLnanbHO-3KOHOMUYECKOTO Pa3BUTHA
(TOC3P) Ha npumepe Xabaposckoro Kpas // BecTHMK
XabapoBCKOro rocysapCcTBEHHOro yHMBepcUTeTa
3KOHOMMKM M npaBsa. 2018. N2. C. 31-36.

9. Naneno B.H., KoBTyH B.A. PopmupoBaHue TepprUTopUin
onepesKaloLLero CoLmMaabHO-3KOHOMMYECKOro passutusa //
Sciences of Europe. 2016. N8(8). C. 77-83.

10. baknaHos N.A. TeppuTOpMM ONEpeKatoLLEero pa3BuTmA:
MOHATME, CTPYKTYpPa, NOAXOAb! K BblaeneHuto //
PernoHanbHble nccnegosanmsa. 2014, N3. C. 12-19.

11. Nodde I'.B., Hedenosa T.I. LleHTp u nepudepus B
Ce/IbCKOM X03AMCTBE POCCUMICKMX pernoHos // Mpobaembl
nporHosmposaHuA. 2001. N 6. C. 100-110.

12. Tpensuw A.U. LlenTp, nepnudepusa n dacas Kak
[AOMNONHAOLLME NOHATUA reocTpaHoBeaeHus // CounanbHo-

3KOHOMMYecKan reorpadua. BecTHMK Accounaunm
poccuiickux reorpados-obuectsosenos. 2016. N5. C. 4-15.
13. Kpynko A.3., ®etucos 0.M, Hectepos t0.A., YepKalwumH
A.K. MogenunpoBaHue cbanaHCMpPOBAHHOIO COLMANbHO-
9KOHOMMYECKOro Pa3BMTUA 0BLLECTBEHHbIX CUCTEM (Ha
npumepe LIYP) // BecTHMK BopoHexckoro
rocyfiapcTBeHHoro yHusepcuteTa. Cepus: leorpadus.
leoskonorusa. 2016. N 1. C. 5-16.

14. YepkawuH A.K. NonucnuctemHoe mogennposaHume.
HoBocnbupck: Hayka, 2005. 279 c.

15. Ynbunés A.A., Netpuwes B.M., Kocbix MN.A., JIeBbIKMH
C.B. NokasaTenu coLmanbHO-3KOHOMUYECKOTO Pa3BUTUSA
MYHWULMNANbHbIX 06pa3oBaHUI CTENHbIX PErMOHOB
Esponeiickoi Poccum // Ussectusa PrO. 2018. T. 150. Bbin.
5.C.1-14.

16. Chibilev A.A., Petrishchev V.P., Kosykh P.A., Levykin S.V.
Cluster-Based Differentiation of the Socioeconomic
Development Level for Municipal Units of the Steppe
Regions of European Russia // Regional Research of Russia.
2019.V.9.N2. P. 181-192. DOI:
10.1134/52079970519020023

17. babypuH B.J1., Topayko M.[. CTpaTermyeckoe
yrnpaB/ieHWe perMoHanbHbIM Pa3BUTUEM: SIKOHOMUKO-
reorpaduyeckuii noaxop, // BecTHMK MocKoBcKoro
yHuBepcuteTa. Cepua 5: l'eorpadusa. 2009. N5. C. 53-58.
18. laccumii B.B., batTyslumH I., MoTpasHbIi U.M.
MNHHOBaUMOHHbIE NOAX0Abl U TEXHOOTUU B Pa3BUTUMU
perMoHanbHOM SKOHOMUKU: COBPEMEHHAA POCCUIACKasn
npakT1Ka // BecTHUK POCCUICKOrO 3KOHOMMYECKOTo
yHuBepcuTeTa um. I'.B. MnexaHosa. 2016. N1(85). C. 130-
138.

19. Huxkeropoaues P.M., Apxunosa M.HO. dakTopbl
3KOHOMMYECKOro pocTa POCCUIACKMX PEFMOHOB:
pPerpeccMoHHO-KNacTepHbIM aHanus // BecTHuK YpdY.
Cepua: JKOHOMMKA M ynpasaeHume. 2009. N3. C. 94-110.
20. Feser E., Luger M. Cluster analysis as a mode of inquiry:
its use in science and technology policy-making in North
Carolina // European planning studies. 2003. N11. P. 11-24.
URL: http://base.consultant.ru (aata obpatieHua
28.07.2021)

21. Romesburg C. Cluster Analysis for Researchers. North
Carolina: Lulu Press, 2004, 334 p.

22. PomaHoBa E.A. CounanbHO-3KOHOMMYECKasA
06yCNOBNEHHOCTb COBPEMEHHOTO NaHAWwadToreHe3a
0CBOEHHbIX Tepputopuii. Mocksa: UH®PA-M, 2020. 151 c.
23. 3bipaHoB A.U. NlaHawadTHble pyberKn KOHTPACTHOCTU U
TeppPUTOPMANbHbIE COLMANbHO-9KOHOMMUYECKNE CUCTEMDI.
MNepmb: N3a-Bo Mepmckoro yH-Ta, 1995. 144 c.

REFERENCES

1. Akhmedova I.D., Dobryakova V.A. Prostranstvenno-
vremennoy analiz razmeshcheniya naseleniya i khozyaystva
Tyumenskoy oblasti [Spatio-temporal analysis of the
distribution of the population and economy of the Tyumen
region]. Materialy mezhdunarodnoi nauchnoi konferentsii v
ramkakh IX ezhegodnoi nauchnoi assamblei Assotsiatsii
rossiiskikh geografov-obshchestvovedov «Sovremennye
tendentsii prostranstvennogo razvitiya i prioritety
obshchestvennoi geografii», Barnaul, 2018 [Materials of an
international scientific conference in the framework of the
IX annual scientific assembly of the Association of Russian
geographers and social scientists “Modern trends in spatial
development and priorities of social geography”, Barnaul,
2018]. Barnaul, 2018, pp. 247-252. (In Russian)

124

ecodag.elpub.ru/ugro/issue/current




A.A. Ynbunes u Op.

KOr Poccuun: akonorus, passutne 2021 T.16 N4

2. Zhidkikh A.A. A brief overview of the types of territorial
structure of the Altai Territory. Vestnik Altayskogo
gosudarstvennogo agrarnogo universiteta [Bulletin of the
Altai State Agrarian University]. 2010, no. 5 (67), pp. 82-91.
(In Russian)

3. Subbotina L.V., Anisimova E.V. Current state and
development trends of the economy of the Kurgan region.
Agrarnyy vestnik Urala [Agrarian Bulletin of the Urals].
2014, no. 5(123), pp. 93-97. (In Russian)

4. Yangirov A.V., Mukhametova A.D., Rabtsevich A.A.,
Toktamysheva Yu.S., Akhunov R.R. Socio-economic zoning
of the territorial development of the region (on the
example of the Republic of Bashkortostan). Uroven' zhizni
naseleniya regionov Rossii [Living standards of the
population of the regions of Russia]. 2016, no. 3(201), pp.
167-179. (In Russian)

5. Nefedova T.G., Treyvish A.l. Middle Ural meridian:
polarization of the space of old industrial regions. Izvestiya
Russkogo geograficheskogo obshchestva [News of the
Russian Geographical Society]. 2020, vol. 152, no. 5, pp. 3-
25. (In Russian)

6. Isachenko A.G. Western Siberia as an object of historical
and geographical study and description. Article I. Izvestiya
Russkogo geograficheskogo obshchestva [News of the
Russian Geographical Society]. 2014, vol. 146, no. 1, pp. 3-
20. (In Russian)

7. Isachenko A.G. Western Siberia as an object of historical
and geographical study and description. Article Il. Izvestiya
Russkogo geograficheskogo obshchestva. [News of the
Russian Geographical Society]. 2014, vol. 146, no. 3, pp. 1-
29. (In Russian)

8. Belotserkovich D.V., Ryabtsun A.S. Territory of advanced
socio-economic development (TASED) on the example of
the Khabarovsk Territory. Vestnik Khabarovskogo
gosudarstvennogo universiteta ekonomiki i prava [Bulletin
of the Khabarovsk State University of Economics and Law].
2018, no. 2, pp. 31-36. (In Russian)

9. Papelo V.N., Kovtun B.A. Formation of territories of
advanced socio-economic development. Sciences of
Europe. 2016, no. 8(8), pp. 77-83. (In Russian)

10. Baklanov P.Ya. Territories of advanced development:
concept, structure, approaches to isolation. Regional'nye
issledovaniya [Regional Studies]. 2014, no. 3, pp. 12-19. (In
Russian)

11. loffe G.V., Nefedova T.G. Center and periphery in
agriculture of Russian regions. Problemy prognozirovaniya
[Problems of forecasting]. 2001, no. 6, pp. 100-110. (In
Russian)

12. Treyvish A.l. Center, periphery and facade as
complementary concepts of geosciences. Sotsial'no-
ekonomicheskaya geografiya. Vestnik Assotsiatsii
rossiyskikh geografov-obshchestvovedov [Socio-economic
geography. Bulletin of the Association of Russian
Geographers and Social Scientists]. 2016, no. 5, pp. 4-15.
(In Russian)

KPUTEPUU ABTOPCTBA

AnekcaHgp A. Ynbunes 1 Bagum M. NeTpuiies nposoaniv
rPYNNMPOBKY MyHULIMNANAbHbIX 06pa3oBaHUit No 06bemy
(macwTaby) MyHMUMNANbHBIX SKOHOMMK C UCNONb30BaHNEM
MeTOoAa KNAaCcTePHOro aHann3a, BblAENUAN U
npoaHaM3MpoBaan AeNPecCUBHbIE U NEePCNEKTUBHbIE
parioHbl. MonunHa A. Kocbix nposena cbop 1 aHanms

13. Krupko A. E., Fetisov Yu. M, Nesterov Yu. A., Cherkashin
A. K. Modeling a balanced socio-economic development of
social systems (on the example of the Central
Chernozemnyy Region).Vestnik Voronezhskogo
gosudarstvennogo universiteta. Seriya: Geografiya.
Geoekologiya [Voronezh State University Bulletin. Series.
Geography Geoecology]. 2016, no. 1, pp. 5-16. (In Russian)
14. Cherkashin A.K. Polisistemnoe modelirovanie
[Polysystem modeling]. Novosibirsk, Nauka Publ., 2005,
279 p. (In Russian)

15. Chibilev A.A., Petrishchev V.P., Kosykh P.A., Levykin S.V.
Indicators of socio-economic development of municipalities
in the steppe regions of European Russia. lzvestiya
Russkogo geograficheskogo obshchestva [News of the
Russian Geographical Society]. 2018, vol. 150, iss. 5, pp. 1-
14. (In Russian)

16. Chibilev A.A., Petrishchev V.P., Kosykh P.A., Levykin S.V.
Cluster-Based Differentiation of the Socioeconomic
Development Level for Municipal Units of the Steppe
Regions of European Russia. Regional Research of Russia,
2019, vol. 9, no. 2, pp. 181-192. DOI:
10.1134/52079970519020023

17. Baburin V.L., Goryachko M.D. Strategic management of
regional development: an economic-geographical
approach. Vestnik Moskovskogo universiteta. Seriya 5:
Geografiya [Moscow University Bulletin. Series 5:
Geography]. 2009, no. 5, pp. 53-58. (In Russian)

18. Gassiy V.V., Battuvshin G., Potravnyy I.M. Innovative
approaches and technologies in the development of the
regional economy: modern Russian practice. Vestnik
Rossiyskogo ekonomicheskogo universiteta imeni G.V.
Plekhanova [Bulletin of the Russian University of
Economics. G.V. Plekhanov]. 2016, no. 1(85), pp. 130-138.
(In Russian)

19. Nizhegorodtsev R.M., Arkhipova M.Yu. Factors of
economic growth of Russian regions: regression-cluster
analysis. Vestnik UrFU. Seriya: Ekonomika i upravlenie
[Vestnik UrFU. Series: Economics and Management]. 2009,
no. 3, pp. 94-110. (In Russian)

20. Feser E., Luger M. Cluster analysis as a mode of inquiry:
its use in science and technology policy-making in North
Carolina. European planning studies, 2003, no. 11, pp. 11-
24. Available at: http://base.consultant.ru (accessed
28.07.2021)

21. Romesburg S. Cluster Analysis for Researchers. North
Carolina, Lulu Press, 2004, 334 p.

22. Romanova E.A. Sotsial'no-ekonomicheskaya
obuslovlennost' sovremennogo landshaftogeneza
osvoennykh territoriy [Socio-economic conditionality of the
modern landscape genesis of developed territories].
Moscow, INFRA-M Publ., 2020, 151 p. (In Russian)

23. Zyryanov A.l. Landshaftnye rubezhi kontrastnosti i
territorial'nye sotsial'no-ekonomicheskie sistemy
[Landscape boundaries of contrast and territorial socio-
economic systems]. Perm', Perm University Publ., 1995,
144 p. (In Russian)

AUTHOR CONTRIBUTIONS

Alexander A. Chibilev and Vadim P. Petrishchev grouped
municipalities by volume (scale) of municipal economies
using the method of cluster analysis, identified and analyzed
depressed and promising areas. Polina A. Kosykh collected
and analysed statistical data, mapped the results, and
prepared the article. All authors are equally participated in

ecodag.elpub.ru/ugro/issue/current

125



South of Russia: ecology, development 2021 Vol. 16 no. 4

A.A. Chibilev et al.

CTaTUCTUYECKMX AaHHbIX, KapTorpaduposana pesy/braThl,
3aHMManacb opopmneHnem ctatbu. Bce aBTopbl B paBHOi
CTENEeHW y4acTBOBA/IM B HAaNWCaHUU PYKOMUCH, U HECyT
OTBETCTBEHHOCTb NPu 06HAPYKeHUU nnarmara,
camonnarnara uam gpyrux HesTuyeckux npobiem.

KOH®JIUKT UHTEPECOB
ABTOpPbI 3aABAAIOT 06 OTCYTCTBUM KOHP/IMKTA MHTEPECOB.

the writing of the manuscript and are responsible for
plagiarism, self-plagiarism and other ethical transgressions.

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

ORCID

AnekcaHgp A. Ynbunes / Alexander A. Chibilev https://orcid.org/0000-0002-6214-1437

Bagum M. Netpuwes / Vadim P. Petrishchev https://orcid.org/0000-0002-7711-8141

Monuna A. Kocbix / Polina A. Kosykh https://orcid.org/0000-0002-1884-0396

126

ecodag.elpub.ru/ugro/issue/current




[eoskonoruna

HOr Poccuu: akonorus, passutne 2021 T.16 N 4

OpurnHanbHan ctatba / Original article
YOK 330.123.6
DOI: 10.18470/1992-1098-2021-4-127-135

CouunanbHoO-3KOHOMMUYECKana 6e3onacHoOCTb

BopoHe»kckon obnactu

Hatanua B. AKkoBeHKo, PomaH B. TeH

BOpOHEXKCKNIA rocy4apCTBEHHbIN 1IeCOTEXHUYECKUIA yHMBepcuTeT um. I.d. Mopo3oBsa, BopoHek, Poccus

KoHTaKkTHOE nnyo

HaTtanua B. AKoBeHKO, JOKTOP reorpadpuyeckmx
HayK, npodeccop, rMaBHbIN HAYYHbIN COTPYAHUK
anpekumn HUU UTJTK, BopoHesKcKkui
rocyA,apcTBEHHbI NeCOTEXHUYECKUI YHUBEpCUTET
um. I.®. Mopo3sosa; 394087 Poccus, r. BopoHes,
yn. Tumunpsasesa, 4. 8.

Ten. +79191889232

Email n.v.yakovenko71@gmail.com

ORCID https://orcid.org/0000-0003-4203-0040

®dopmar UMTUpOoBaHUA
AkoBeHKo H.B., TeH P.B. CoumanbHo-
3KOHOMMYecKan be3onacHoCcTb BopoHeKcKkown

obnactu // HOr Poccuu: skonorus, passutue. 2021.

T.16, N 4. C. 127-135. DOI: 10.18470/1992-1098-
2021-4-127-135

MonyyeHa 10 niona 2021 r.
Mpowna peueHsnposaHue 3 ceHTabpa 2021 r.
MpuHATa 6 ceHTAbpA 2021 r.

Pesiome

Lleab. Ha ocHoBe pa3paboTaHHOW METOOMKM [AaTb OLLeHKY COLMaNbHO-
3KOHOMMYEeCcKol 6e30NacHOCTU MyHULMNANUTETOB BopoHeKCKoW o6acTu.
MaTtepyan wu metoabl uccnepgoBaHusa.  WMHbopmaumoHHyro — 6asy
nccnefoBaHMA COCTaBuAn oduLManbHble AaHHble PeaepanbHON CayK6ObI
rocyapCcTBeHHOM CTaTUCTUKMU. Ons n3mepeHua coumanbHo-
SKOHOMMYEcKol 6e30MacHOCTU perrMoHa WCMo/b30BaHbl cieaylolime
MEeTOoAbl: CPaBHEHME MAKPO3KOHOMMUYECKMX MOKa3aTesel ¢ NoporoBbiMu
3HaYEeHUAMM; OUEHKA AWHAMUKM WU3MEHEHWA TEMMNOB COUManbHO-
3KOHOMMYECKOro pocTa pernoHa; Kaptorpapuyeckui.

Pe3ynbTatbl. Pe3ynbTaThl NpoBeAeHHbIX PaCHeTOB MHTErPaNbHOIO MHAEKCA
CoLMaibHO-93KOHOMMYECKOM 6e30MacHOCTU Aasin BO3MOXKHOCTb BblAeIUTb
5 rpynn MyHUUMNa/AbHbIX 06Pa30BaHWUM, KOTOpble UMET Ty WU WHYHO
cTeneHb CoLManbHO-3KOHOMMUYECKON 6e30NacHOCTM: BbICOKYIO; CPEAHIOM,
HUMKE CpeaHero, HU3KYI U KPWU3UCHYI0. MIMEHHO KpW3UCHOCTb pAaga

MYHULUMMNAANTETOB  YyKasblBaeT Ha  HEobXogMMOCTb  pa3paboTku
OnpeaenéHHbIX  aHTUKPU3UCHBIX  PEKOMEHZALMUM,  CnocobCTBYIOLLMX
3pdEeKTMBHOMY WCMONb30BAHUIO YXKE MMEIOWEroca MoTeHUMana Mu

HenocpeacTBEHHO PAa3BUTUIO BHYTPEHHMX PECYPCOB MYHULMNAAUTETOB.
3aknioueHue. [lpoBedeHHas  OLEHKa  MoKasaTeneld  coumanbHo-
3KOHOMMYecKoW  6e30nacHOCTM  MYHWUUMMANMTETOB  perMoHa  Aer
BO3MOXHOCTb ONpPeAeUTb «CU/bHbIE U CAabble» CTOPOHbI PerMoHanbHOM
COLMaNbHO-9KOHOMMWYECKON  cUCTeMbl  BopoHekckoit  obnactu  u
pa3paboTaTb cTpaTerMyeckue HanpaBAeHWUA MO peanusauum eamHoun
CTpPaTErMyecKom Len — yaydlleHne YPOBHA U KaYecTBa KMU3HM HaceneHus.
ABTOPCKMI MOAXOA, MOXET 6biTb WUCMONb30BaH B KayecTBe OCHOBbI ANA
LaNbHENIero MOHUTOPUHIA COLManbHO-3KOHOMMYECKOM 6e3omacHocTy,
KOTOpbIM Npeanosiaraer pacluMpeHne AuanasoHa  aHaIM3UpyembIX
NoKasaTenel, a TaKKe peryiapHble pacyeTbl U CPaBHEHMS.

Kntouesble cnosa
MyHWUMNanbHble 06pPa30BaHWUA, OUEHKa,
6e30nacHOCTb, BopoHecKan obaacTb.
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Abstract

Aim. The purpose of the study was to assess the socio-economic security
of the municipalities of the Voronezh Region on the basis of a developed
methodology.

Material and Methods. The information base of the study was made up of
official data of the Federal State Statistics Service. To measure the socio-
economic security of the region, the following methods were used:
comparison of macroeconomic indicators with threshold values;
assessment of the dynamics of changes in the rates of socio-economic
growth of the region; cartographic tools.

Results. The results of the calculations of the integral index of socio-
economic security made it possible to identify 5 groups of municipalities
that have a certain degree of socio-economic security: high; medium,
below average, low and crisis. It is the crisis situation of a number of
municipalities that indicates the need to develop certain anti-crisis
recommendations that contribute to the effective use of existing potential
and directly develop the internal resources of municipalities.

Conclusion. The assessment conducted of the indicators of socio-
economic security of the municipalities of the region will make it possible
to determine the "strengths and weaknesses" of the regional socio-
economic system of the Voronezh region and to develop strategic
directions for the implementation of a single strategic goal: improving the
level and quality of life of the population. The authors’ approach can be
used as a basis for further monitoring of socio-economic security, which
would involve expanding the range of analyzed indicators, as well as
conducting regular calculations and comparisons.

Key Words
Municipalities, assessment, socio-economic security, Voronezh Region.
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BBEAEHUE
Bo3moOXHOCTM rocygapctBa MO 3awWuTe  COLMANbHO-
3KOHOMMWYECKMX WHTEPECOB JIMYHOCTWU, MNPeanpuaTus,

perMoHa M cTpaHbl OCOBEHHO BaMKHbl ANA AOCTUXKEHMSA
yCTONYMBOrO pasBuTUA Ha HaLMOHaIbHOM "
MeXayHapoaAHOM  ypoBHAX. CoxpaHeHue CoLMaNbHO-
3KOHOMMYECcKolM 6e30MacHOCTU CTpaHbl NGO perMoHa —
CNOXHbIA W KpaWiHe BaHbI npouecc. B ycnosuaAx
rnobanbHOro 3KOHOMMYECKOro Pa3BUTMA pelleHue 3agay
coumanbHO-3KOHOMMYECKOW  6e3omnacHoCTM  sABnseTcA
MHOFOrpaHHOM 3aJayel, KOTOpas [O/KHA BK/AOYATb He
TONbKO YHKUMIO obecrneyeHnss 6e30MacHOCTM, HO W
KOMM/IEKCHbIM NOAX0A, C Y4EeTOM OBLMX NOAUTUYECKUX U
OUHAHCOBLIX  BO3MOMHOCTEW.  AKTYaNbHOCTb  AAHHOMO
nccnefoBaHuA onpegensaerca HeobXoANMOCTbIO
YCOBEPLIEHCTBOBAHUA METOAMKU  OLLEHKM  COLMaNbHO-
3KOHOMMYecKoli 6e3onacHocTM perMoHoB P® u  wmx
MYHUUMNANbHbIX 06pasoBaHuit. [oaToMy, W3yyYeHWe W
CTPYKTYpUpOBaHUe, AoMNoAHeHNe U GopmMUpOBaHME HOBbBIX
TEOPETUKO-METOAO0/IOTMYECKMX  NOAXOAOB K OLEHKe
coumanbHO-3KOHOMMYecKo  be3onacHocTM  ABnseTcA
Begywen 3apavei OONbLIMHCTBA PErmoHOBeAYECKUX U
COLUMANbHO-3KOHOMMUYECKUX Teorpaduyeckux AUCLMUMNIUH.

ABTOpamun  npepsiaraeTcd  KOMMJEeKCHaa  MEeTOAMKa,
coveTarowan MHOTOKOMMOHEHTHbI aHanus3 c
npuMeHeHnem 6anbHOW  OUEHKM W NocaeayoLen

MHTEPBasIbHOM OLLEHKOM B BUAE TUMONOTUU U TPYNMUPOBKM.
CoumManbHO-3KOHOMMUYECKOE Pa3BUTME PEerroHa CTaHOBUTCA
BO3MOXHbIM MpPU  COBOKYMHOCTU  YCNOBWI, Hanuuune
KOTOPbIX SABNAETCA pelalwWwmm Ansa pesynbTaTUBHOCTU
passutusa [1-5].

CBOICTBa perMoHa Kak KOMMAEKCHOro COLManbHO-
3KOHOMMWYECKOTO o6pasoBaHusa obycnosunu
LenecoobpasHoOCTb BbiAeNeHNA KaK OCHOBHOrO 06bekTa
nccnenoBaHus B 3KOHOMMYECKOM 6e3onacHocTH
MEe30pOBHA TaKoro BuAa 6e30MacHOCTM KaK CoLMasibHO-
3KOHOMMYEecKas. Ha ypoBHe pernoHa paccMoTpeHue
OTAENbHO 3KOHOMMYECKOW W couuanbHol HesonacHocTu
He cnocobHO AaTb AOCTOBEpPHble pe3y/bTaTbl, XOTA Obl
NMOTOMY, YTO SKOHOMMYECKOEe pa3BUTME pPerMoHa, Kotopoe
BO3MOXHO npv yCnoBuK ero 3KOHOMMYECKOM
6e30MacHOCTH, He ABNAETCA CaMOLEeNbio, @ Hanpas/ieHo Ha
NOBbILWEHWE YPOBHSA M KaYecTBa KM3HU Hace eHNs pernoHa
M  ero KOmMQpOPTHOCTM, KOTOpble B  COBOKYMHOCTM
dopmupytoT  coumanbHyto  6e30macHoCTb  pervoHa.
Mpobnematnka coumanbHO-3KOHOMMYECKOW 6e3onacHoCTU
pernoHa aKTyanusmpoBanacb yepes pacTyliee
B3aMMOB/IAHNE NOINTUYECKUX, coumnanbHbIX 7]
3KOHOMMYECKUX npoueccos B yCnoBuax
Hemnoc/neaoBaTeIbHOCTY  PedpOPMUMPOBAHUA  Pa3/IMYHbIX
chep pasBuTUA rocygapcTBa M ero PermoHoB, OTCYTCTBMUSA
NpPeemcTBeHHOCTM B peleHUMM nepBooYepesHbIX 3agay
perMoHanbHOro  ynpaBfneHWsa, aKTUBHO  MPOBOAMMYIO
6GloOKETHYIO  OeLeHTpasM3aumMio M nepegady  psaga
NMOJHOMOUMI C rOCYAaPCTBEHHOTO Ha MECTHbIN YPOBEHb.

CeroaHs oTcyTCTBYET €[IMHCTBO MHEeHU
OTHOCUTENIbHO  COAEpP)KaHMA 3TOro  NoHATMA. MOXHO
BbIAENUTb OnpeAenéHHble MoAXOo4bl K OnpeaeseHuto
cofepKaHua NOHATUA «COUMaNbHO-3KOHOMMUYECKasn
6€30MacHOCTb permoHa»:

® 3AaNnTUBHbLIA: COYETaHWE OCHOBHbIX CMbIC/IOB
onpepeneHnni MNOHATUI «3KOHOMMYecKas 6e3onacHoCTb
pernoHa» u «coumanbHan 6€30MacHOCTb permoHa;

®  [eATe/NIbHOCTHbIN: cuctema (komnnekc,
COBOKYMHOCTb) MEepONpUATUI MO 3aliuTe pPernoHasbHbIX

WHTEPEeCcoB UAWN onpeaeneHHoe COCTOSHME PerMoHasibHoMn
3KOHOMMKM, A1 KOTOPOro NPUCYLLM onpeaeneHHble YepTbl
(ycToMuMBOCTL K BHEWHWM W BHYTPEHHUM yrpo3am,
pe3ynbTaTUBHOCTb pernoHanbHoro ynpaseieHus,
c6aNaHCUPOBAHHOCTb  PErMoHa/ibHbIX  MHTEPEecoB ¢
WHTEpecamu rocyAapcrtsa), AWM KOTOPbIA OMUCbIBaeTca C
NMOMOLLbIO CUCTEMbI MAPaMETPOB;

® KOHDBIOHKTYPHbIA:  COBOKYMHOCTb  YCNOBWNA,
$aKTOpOB M pecypcos, KOTOPble B COBOKYNHOCTU 06pasytoT
NnoTeHLMan permoHa, UCnoab30BaHME KOTOPOro BbiCTynaer
OCHOBOM obecneyeHune COLMA/IbHO-3KOHOMMUYECKOM
6e3onacHocTn pervoHa; NPOTEKLMOHUCTCKUIA:
3aLMLLEHHOCTb MHTepecos pervoHa 6narogapn
pPerynaTopHbIM AENCTBUAM rocyAapcTBa U UCMNO/b30BaHUIO
noteHuMana pPernoHa; KayecTBEHHbI:  CMocobHOCTb
(cnocobHocTb) pernoHa 3aWwmwaTh WUHTEpech!
9KOHOMMYECKUX areHToB M obecrneymBaTb COLMA/bHbIE
CTaHAAPTbI M FaPaHTUKN HaceseHuIo.

OnpefeneHns coaepaHna NOHATMA «CoUMaibHO-
3KOHOMMYeCKasn 6e30nacHOCTb pervoHa»
MHOFOYUC/IEHHbIE, HO B HMUX eCcTb M o0bwas uyepta —
aKUEHTMPOBaHWE BHMMaHMA Ha OTAE/bHbIX acneKkTax
MOHATMA, 4YTO  MO3BO/AET  yTBepXAaTb 06  wux
OAHOCTOPOHHEM XapaKktepe. Ob6beaMHAET BCe NOAXOAbl K
onpeaeneHnio  coAepskaHua  MOHATUA  «COUMaNbHO-
3KOHOMMYecKaa  6e30nacHOCTb  perMoHa»  HeyeTKas
BbIACHEHHOCTb BHYTPEHHEN CYLLHOCTM MOHATUA, OTCYTCTBUE
aKLLEHTOB Ha ero cofiepsKatenbHOMN Harpyske.

Mo pe3synbTatam AECKPUNTUBHOIO aHan3a
coumnazibHO-3KOHOMUYECKYIO 6e3onacHocTb pernoHa
MOXHO paccmaTpuBaTb KaK COCTOAHUE PernoHa,

onucbiBaemMoe  onpedeseHHbIMX  NapameTpamu,  Kak
YCNOBME PErvOHaNbHOMO PasBUTUA, KaK XapaKTepUCTURY
peroHa. C y4yeTOM 3TOr0 CTAHOBWUTCA  MOHATHOM
MHOECTBEHHOCTb noaxon08 K onpeaeneHuio
cofepXaHus MOHATMA «COUMaNbHO-3KOHOMUYECKasn
6e3onacHOCTb  pernoHa».  O3TOMy  Kakabll w3
NpesoCTaBNAeHHbIX MOAXOLOB K PACKPbITUIO COAEPMKAHUA
MOHATMA  «COUMaNbHO-3KOHOMMYecKas  6e30nmacHOCTb
peroHa» ABAAETCA MPaBOMEPHbIM M onpeaenser
OpPVEHTUPbLI, BEKTOPbl W XapakTep JAeilcTBuii B ee
obecneyeHnn, KoTopble YMeCTHbl W LenecoobpasHbl B
npegenax BbibpaHHOro noaxoaa.

He3aBepweHHOCTb WM OrpaHWYeHME MMEHLEerocs

meToanyeckoro annaparta OueHKHU coumanbHO-
3KOHOMMYecKol 6e3onacHocTH permoHa He no3BONAT
COo34aTb  Haasexaulee  aHalnTuyeckoe obecneyeHne

MEpPONPUATUIA U NPOrPaMm ee yKpenieHus. B cBA3un ¢ aTum
B [AaHHOM WCCMeAOBaHWMM MOCTaB/AeHa LeAb — OLEHKa
COLMaNbHO-3KOHOMMYECKOW  6e30MacHOCT  MyHUUM-
nanbHbIX 06pa3oBaHuUit BopoHexkckoi obnacTu.

MATEPUANbI U METOAbI UCCNEQOBAHUA

MeTo40/10rMYEeCKO OCHOBOM WCCNEA0BaHUA MOCAYXUAN
OCHOBHblE noaxofabl COLMaNbHO-3KOHOMMYECKOM
6€30MacHOCT Me30YPOBHA: KOHTEKCTYa/bHbliM nogxos, B

pamkax KOTOpPOro COLMaNbHO-3KOHOMMUYECKas
6e30MacHOCTb  NpU3HaHa  YC/IOBMEM  PErMoHasibHoOro
passuTMA, 4YTO  npeactaBaser  coboi  pesynbTar

FapMOHMYHOTO COYETaHWA IKOHOMMUYECKMUX U COLMANbHbIX
ycnosuit 1M obecneumBaeT BbINONIHEHWE  COLMA/NbHBIX
rapaHTUii M 0653aTeNnbCTB rocyaapcrsa U KOMQOPTHOCTb
MPOMMBAHUA B pPErMoHe Ha OCHOBAaHWM MOAAEPNKAHMA
peroHasbHOM  BNAcTbl0 B Npedenax MMmeloLeics
KOMMNETEHUMWN aAKTUBHOW 3IKOHOMMUYECKOW AeATeNbHOCTU
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Cy6beKTOB X03AMCTBOBAaHMA PerMoHa B NPou3BOACTBE MMM
3KOHOMMYECKMX 6nar; 3aWwwWTHLIA NOAX0A4, B pamMKax
KOTOpOro cocTosHue COLMANbHO-3KOHOMMYECKOM
6e3onacHocT pervoHa ¢opmMUpyeTca Noa  BAUAHUEM
peanu3aumy PasnnYHbIX Yrpo3 PerMoHasabHON coumanbHo-
3KOHOMMYECKOW cucTemMe W pesynbTaToB 6He3onacHocTU

OeATenbHoCTU pernoHanbHoro ynpasneHus.
Mpegnaraemble MeToamyeckune OCHOBbI OoLUEeHKMU
COLMAIbHO-3KOHOMMYECKOM 6e3onacHocTn pervoHa
npeaycmaTpusatot COBMeCTHoe MUCMONb30BaHUE
DYHKLMOHANbHOIO M MHANKATOPHOrO NOAXOA0B.

Mpu HanucaHum nccaenoBaHuA 6bian

MCMONb30BaHbl TaK¥Ke Cnefylowme MeToAbl: CPaBHEHUS;
3KOHOMMKO-MaATEMATUYECKUI (ans 06paboTKM NepBUYHbIX
nokasarenem OL,EHKM couManbHO-3KOHOMUYECKOM
6e3sonacHocTn BopoHexckol obnactu); rpadpudecknin (gns
HarnagHoro otobpaskeHus pe3ynbTaToB WCCNeLOBaHUA);
cTatUcTMyeckuin  (oTtbope noKasatenel [ANA OLLEHKM
WHOMKATOPOB COLMAaNbHO-9KOHOMMYECKON 6e3onacHocTu
pernoHa), a TakKe KapTtorpaduyeckuin (ana HarnagHoro
oTObpaKeHUn YPOBHA couManbHO-3KOHOMUYECKON
6€e30MacHOCTU MyHULMNaNbHbIX 06pa30BaHuii perMoHa).

NHdpopmaumnoHHoi 63301 aNa OLEHKU CoLManbHO-
3KOHOMMYECKOolM  6e30MacHOCTM  perMoHa  BbICTYMUA
COBOKYMHbIN Habop WHAMKATOPOB, onpegensembii C
Yy4eTOM  MPUHUMNOB  OBBEKTUBHOCTKU,  MPAKTUYHOCTMH,
KOMMNEKCHOCTH, 04HO3HAYHOCTU WHTepnpeTaLmu,
Npo3paYyHOCTH, JOCTOBEPHOCTMU.

BblbpaHHble MoOKasaTeNn AN OLEHKU COLMANbHO-
3KOHOMMYECKOlM 6e30nNacHOCTM pernoHa COOTBETCTBYHOT
TpeboBaHMAM HacneaCcTBEHHOCTH, HageXHOCTH,
BO3MOMHOCTU WM3MEPEHUs,, COrMacoBaHHOCTU. BakHoM
XapaKTEPUCTMKON OTOOpaHHbIX MNOKasaTenel sABNAeTCA

BO3MOXHOCTb aHa/iM3a BO BpemMeHu MU
BHYTpUperMoHanbHon anddepeHumnaumm.

nimepeHnun

NMONYYEHHbBIE PE3Y/IbTATbI U UX OBCYXKAEHUE
Bonpocbl  couManbHO-3KOHOMMYECKOW  6e3onacHoCTU
peroHos PoccuM MMeEOT KapauHanbHOe 3HauyeHue He
TONbKO KaK COCTaBHOM KOMMOHEHT B npegenax coepbl
pacnpocTpaHeHMsa HauMoHanbHOW 6e30MacHOCTM, HO U B
KOHTEKCTe yCTOMYMBOro passuTuA CTPaHbI.
O6LerocyaapcTBeHHbI ypoBeHb coumanbHo-
3KOHOMMYECKOW 6e30MacHOCTU OnpeaenseTca ypoBHeEM
pernoHanbHbIX cucTeM, a npouecc ee obecneyeHus
OO/IXKEH peann3oBbIBaTbCA HAa OCHOBE yYeTa U coboaeHus
6€e30MacHOCTU TEPPUTOPMAbHBIX COCTaBAAIOWMX. [TosToMy
MOHUTOPUHT COLMaNbHO-IKOHOMMYECKOW 6€30MacHOCTU Ha
pernoHasbHOM YPOBHE AACT BO3MOMHOCTb OMpeaenunTb
PUCKM 1 pa3paboTaTb MEXaHU3MbI 3aLUTLI OT TOrO, YTO6bI
BHYTPEHHME NpobaemMbl He NMOBAUAN Ha rOCYAAPCTBEHHbIN
MexXaHM3M GYHKLMOHMPOBAHMA M3HYTPU U HE HapyLnam
LLe/I0CTHOCTb BCEM COLMasbHO-3KOHOMMUYECKOW CUCTEMbI.
dopManbHO  COUMANbHO-3KOHOMMYECKYD  6e30MacHOCTb
CTpaHbl MOXHO NpPeAcCTaBUTL cneaylowmm obpasom (puc.
1). BaKHbIM Ha MHPOPMALMOHHOM 3Tane anropuTma
OLLEHKM COLMabHO-3KOHOMMUYECKOM 6e3onacHocTU
pernoHa, pe3ynbTaTbl KOTOPOro B pellalolein mepe
onpesensAlT ero OUeHKy, ABnfetcd GopmMUpoBaHUe
COBOKYMHOCTU WMHAMKATOPOB COLMANbHO-3KOHOMMUYECKON
6€e30MacHOCTU perMoHa, Mo KOTOPbIM OCYLLECTB/AETCA ee
oueHuBaHuA. OT cNOCO6HOCTU COBOKYMHOCTU MHAMKATOPOB
OXBaTUTb BCE acMeKTbl ONpeAeneHHoON cocTaBAsloLein
COLMA/IbHO-3KOHOMMWYECKOM 6e3onacHocTH pervoHa
3aBMCUT, B TOM YMC/E, OCTOBEPHOCTb €€ MPOMENKYTOUHbIX
OLLEHOK.

ObecneueHHe
Obecnevuenne COIHAIBHO-
COTMHATBHO- IKOHOMHYECKOH
IKOHOMHYeCK0H De30MACHOCTH
— HAa
DezomacHOCTH/
— ,
Ensuring socio- rocyIapcTEeHHOM
i YpoBHe/
economic i )
. Ensuring socio-
secnrity 3 .
economic security at the
country level
\ J/

4 N 4 )
ObecneveHHe
YVeToHYIHBOTO

CONHAILHO-
My JIETHILTHKATHBHBIH

spdext
/ Multiplicative effect

3KOHOMHIeCKO0Io
PA3BHTHA /

Ensuring sustainable
socio-economic
development

. J/ \ J

PucyHok 1. O6ecneyeHue coLmanbHO-3KOHOMUYECKo 6e30nacHOCTH perMoHa

Figure 1. Ensuring the socio-economic security of the region

MponssogATcA pacyeTbl, KaK UHTErpaabHOM OLEHKM, TaK U
NPOMEXKYTOYHbIE pacyeTbl MO KaXXAomy BblgeneHHoMy
6.10Ky. MpomeKyTouHan oLeHKa coumanbHo-
3KOHOMMUYECKOM 6e30nacHOCTH pervoHa naet
BO3MOXHOCTb BbIABUTb COCTaBAAIOLME C CAMbIMWU HU3KUMU
OoLEeHKamM, TO ecCTb BbICTYNalT OCHOBaHMEM 06paTHOro
aHaNM3a, LeNblo KOTOPOro ABAAETCA BblfiBAEHWE NPUYUH

HEeya0B/1E€TBOPUTE/IbHOIO COCTOAHMA napameTpos
COLI,VIaﬂbHO-aKOHOMVILIECKOVI 6e3onacHocTn permMoHa wu
NI0Kannsaumu pPeann3oBaHHbIX yrpos coumnanbHO-
3KOHOMMYECKOM cnucteme permoHa. Huskne

NPOMEXKYTOUYHbIE MHAMKATOPbI COLMANbHO-3KOHOMMUYECKOM
6€30MacHOCTM  perMoHa ABAAIOTCA HENOCPeACTBEHHbIM
cnepcravem peanusauum yrpos coumanbHo-
3KOHOMMYECKOW CUCTEME perMoHa, KoTopas M Bbi3Basia B
Helt TpaHchopMaLMM HEraTUBHOMO XapaKTepa.

Ha nepsBom 3Tane BblIBUPAIOTCA  OLLEHOYHblE
nokasartenu 6e30MacHOCTM  CcoLManbHO-3KOHOMMUYECKOM
CMUCTEMbl MyHUUMNAaNbHbIX 06pa3oBaHMiA B 3aBUCMMOCTU OT
uener UM 3agay, MOCTaBNAEHHbIX B  UCC/eA0BaHUM.
BblbpaHHble MHAMKATOPbI OLEHKM COCTaBAAlOT Tpu 610Ka
noKasatene —  COUMAsbHbIN,  SKOHOMMYECKUI MU
duHaHcoBbIN (Tabn. 1).

Mpn 3TOM HEobX0AMMO NOHMMaTb, YTO OTHECeHue
HEKOTOPbIX MOKasaTenen B Ty WAM WUHY TPYNny sBAseTca
YCNOBHbIM, aBTOPCKMM  BbIGOPOM, TaK KaK TaKkue
nokasaTenM  MOryT  pPaBHO3HAYHO  OLUEHMBATb  KakK
3KOHOMMYECKYI0, TaK M couManbHylo noacuctemy obuuen
COLMa/IbHO-3KOHOMMYECKON cucTeMbl pernoHa [6-8]. K
TaKMM MOKa3aTeNAM MOXHO OTHEeCTU: BBOA, B AeicTBue
XWAbIX  AOMOB; NAOTHOCTb  aBTOZ4OPOr C  TBEPAbIM
NoKpbITUEM; Be/NMYMHA cpegHeil 3apaboTHoOW nnaThl
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paboTHMKOB oOpraHusauuii. Ha nepsblit B3rnsg Bce 3Tu
nokasaTenu ABAAOTCA cyry6o 3KOHOMMYECKUMU
MoKasaTeNAMM pPasBUTUA SKOHOMMKM pernoHa. Ho, ¢
[APYroi CTOPOHBbI, LOXOAbI ABAAIOTCA OCHOBHbLIM CPEACTBOM
K CyllecTBoBaHWIO M 61arononyynio HaceneHus; HOBOe,
[0CTynHOe COBCTBEHHOE KU/IbE — MECTOM CYLLECTBOBaHUA
HaceneHus M Co34aHUA NEePBUYHON COLMANbHOW AYEMrKM
obliecTBa — CEMbW; HalMuMe KayecTBEHHbIX aBTOAOpPOr —

roKasaTe/lb MUIPALMOHHON MOBWUABHOCTU HaceneHus, a
TakKe ObICTPOro [ocTyna K COLMaNbHbIM  ycayram,
MeAMUMHCKON MOMOLUM, OKa3aHWIO MOMOLUM HaceseHuto
npv 4YpesBblyaiiHbIX cUTyaumax. Takmm obpasom, JaHHble
NMoKasaTenn MoryT 6biTb UCMO/Ib30BaHbI, Kak MHAWMKATOPDI
pasBUTMA COLMANbHON cUCTEeMbl CYObEKTa M3y4YeHWd, Ha
YyCMOTpeHwue aBTopa.

Ta6auua 1. MoKasaTenun oueHKM CoLmanbHO-3KOHOMMUYECKO 6€30MacHOCTU MyHULMNAIbHbIX 06pa3oBaHuit

BopoHexKcKoit obnactu

Table 1. Indicators for assessing the socio-economic security of municipalities of the Voronezh Region

BnoK oueHkun
Assessment block

HanmeHoBaHue nokasarens Bec
Title of indicator

Weight factor

KoadppuumeHT porkaaemoctun
Birth rate

0,2

KoadppuumeHT cmepTHOCTH
Mortality rate

0,2

MpoTAXEHHOCTb aBTOA0POT C TBEPAbIM MOKpbITMEM Ha 10000 Kkm? 0,1

Extent of paved roads to 10,000 km2

Yucno 60/1bHMYHBIX KOoeK Ha 1000 YyesioBeK HaceneHua 0,1
Number of hospital beds per 1000 people of the population

CoumnanbHbIn
Social

BnaroycTpoicTBo )uaoro GpoHAa — yAeAbHbIN BeC 06Len Naowaam Kubix 0,1
nomelleHuit, o6opya0BaHHON OLHOBPEMEHHO BCEMM BUAAMM BaaroycTpoicTea

(BopmonpoBosOM, BOAOOTBEAEHMEM, OTONNIEHUEM, FOPAYUM BOAOCHABKEHUEM,
rasom WKW HaMobHbIMK 31eKTPONAUTamMu) B %

Improvement of the housing stock — the specific weight of the total area

of residential premises fully equipped with all types of facilities (water supply,
drainage, heating, hot water, gas or floor electric stoves) in %

O61BbEM NNaTHbIX YCAYT HA AyLY HAaceneHus, Tbic. pyb. 0,1
The volume of paid services per capita, thousand roubles.

o 2
BBog, B faencreme XKuabix 4omos B M~ Ha 1000 yenosek HaceneHua 0,1
Commissioning of residential buildings in square meters per 1000 people

of the population

Ha AyLy HaceneHus, Toic. pyb.

thousand roubles

OTHOLWWEHNE CyMMbl 06bEMA PO3HUYHOM TOProB/IN U OOLLECTBEHHOIO NMUTaHMUA 0,1

The ratio of the total volume of retail trade and public catering per capita,

JKOHOMUUYECKUMN
Economic

O6bEM MHBECTUUMI B OCHOBHOWM KanuTan Ha AyLy Hace/feHus, Tbic. pyb. 0,4

The volume of investments in fixed assets per capita, thousand roubles.

BenunuunHa cpesHen 3apaboTHOM NaaTbl paboTHUKOB opraHu3saumii, pybnei 0,2
The value of the average salary of employees of organizations, thousand roubles

O6bEM CEeNbCKOXO3MCTBEHHOTO NPOM3BOACTBA Ha AyLUY HacesneHus, Tbic. pyb. 0,3
The volume of agricultural production per capita, thousand roubles.

[ons HanorosbIx N HEHA/IOTOBbIX AOX0A0B B 06LeM 06beMe A,0X0408 MECTHOTO 0,5

6roaxeta, %

The share of tax and non-tax revenues in the total volume of local budget

revenues, %;

Financial

B pacyeTe Ha 1 xkutens, Toic. pyb.)

®duHaHCOBbIN

thousand roubles)

CpepHepylweBas 6loaKeTHas obecneyeHHOCTb (pacxoabl MECTHOTo bloaxKeTa 0,2

Average per capita budget security (local budget expenditures per 1 resident,

YpenbHbIl BeC NPUOLINBHBIX OpraHM3aunit, B % K obwemy uncny, % 0,3
The share of profitable organizations, in % of the total number, %

Mo BO34EWCTBUIO HA COLMANbHO-IKOHOMMYECKYIO CUCTEMY
MHAOMKATOpbl  MOryT  6bITb  KnaccuduuMpoBaHbl  Kak
NOMIOKUTENIbHO, TaK U OTpuULaTenbHo Baustowme. Korga
yBe/NMYeHMEe KaKoro-nMbo nokasaTens nNpuBOAUT K
YXYALWEHUIO  COLMANbHO-3KOHOMUYECKOW CUCTEMDI, T.€.
POCT MOKasaTesil HeceT HeraTMBHble MOC/NEACTBUA, TaKkue
roKasaTenn OTHOCATCA K AecTabunusupyiowmm. B gaHHoM
MeToAMKe, AecTabunusnpyiolmMm nokasatesem BbicTynaer
YpOBEHb  CMEPTHOCTU. PoCT  Apyrux  nokasatenei
NOJIOKUTE/IbHO  BAWAET, T.e. CTUMYAMPYET passutue

COUMaNbHO  3KOHOMMYECKOW cuctembl. [anee npu
paspaboTKke  MEeTOAMKM  OueHKkM  aunbdepeHumaumm
pa3BUTUA HeobXoAMMO YyuMTbiBaTb AaHHbIM  daKT, WU

NPUMEHATb pasinyHble Gopmynbl anA X npeobpasoBaHus
B MHTErpasbHble KO3GOULMEHTBI.

B  HacToAwee Bpems  CyLleCTBYeT  MHOro
NonNynsApHbIX U LEACTBUTENbHO BaXKHbIX COLMANbHbLIX WU
3KOHOMMUYECKUX MHAUKATOPOB, UCMO/Ib3YEMbIX NPU OLLEHKe
COUMANbHO 3KOHOMMWYECKOrOo MOJIOKEHWUA pernoHa B
uenom. Hanpumep, ¢dyHAAMeEHTaNbHbIA 3KOHOMWUYECKUI
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nokasatesnb — 06bEM TOBAPOB W YCAYr, OTIPYYKEHHbIX MO
pasfMyHbiM chepam npous3BoACTBA. TaKOM MHAMKATOP
OeNCTBUTENIbHO BaXKeH ANA oueHKkn anddepeHumaumm, Ho
Ha 6o/siee BbICOKOM ypoBHe — pesiepasibHOM, TaK Kak He BO
BCeX MYHULLMNANbHbIX 06pasoBaHMAX obnactm
npeactaBneHa Ta MAM MHas cdepa NPoOM3BOACTBA WU
npeanpuATUIA TaKOBbIX MEHEE TPEeX.

B aTom cnyyae gaHHble He nybAMKYHOTCA B Lenax
6e3sonacHocTH (KoHOUAEHLMANbHOCT NepBUYHbIX
CTaTUCTUYECKUX LAHHbIX OpraHM3auuii, B COOTBETCTBUM C
depgepanbHbiM 3aKoHOM OT 29 aekabps 2007 roga Ne 282-
®3 «06 odPpuUMaNbHOM CTATUCTUYECKOM yyeTe U cucTeme
rocysapCTBEHHOM CTAaTUCTUMKM B Poccuiickon depepaumm»
(ct.4,n.5;cr.ct.9,n. 1) [9].

Tak, no o6bpabaTbiBatlolleMy NPOU3BOACTBY, B
CTAaTUCTUYECKUX EeXKerofHMKax no BopoHexckoi obnactu
He ny6AKMKyIOTCA AaHHble MO YeTblpeM paioHam obnacTu:
HuxHeaeBuLKOM, ONbXxOBaTCKOM, Penbésckom "
MeTponasnoBckom. Mo Npou3BOACTBY M pacnpeneneHuto
3NEKTPO3HEPIUK, rasa M BoAbl AaHHble He My6auKyoTcA
yKe no 8 paioHam obnactm [10-11]. TaK ke ceiuac
nonynapeH, Nokasatesib 06bEMa MHHOBALMOHHbIX TOBAapOB
W ycnyr, Ho No BopoHerKcKoi 0bnacTu gaHHbI NoKkasaTtesnb
npeacTaBneH  TOMbKO  gAAa  NATU  MYHUUMMAAbHbIX

obpasoBaHuit. Takum o06pasom, HapywaeTca MNpPUHLMN
MHOOPMaLMOHHOW 06ecneyeHHOCT U Takue BaKHble

nokasaTenu, Ha JaHHbIK  MOMEHT, He MoryT 6bITb
MCNONb30BaHbI npu OUEHKe onobdepeHumaumm
yCTOMYMBOrO COLMaNbHO-3KOHOMMYECKOTo pasBuTUA

MYHULMNaNAbHbIX 06pa3oBaHMii BopoHecKoli obnactu.

MeTogmKa pacyeTa npeanonaraeT BbINOSHEHUE
HEeCKONbKUX NocaefoBaTeNnbHbIX AeicTBuiA. [na Havana,
nepesefiem BCce pa3HOPasMepHble NMOKasaTe/Nn B eAWHbIN
MHTErpanbHbIN BUA,

A
X;fﬁ,u)

roe:

Xm — MHTerpasbHbI NOKasaTeNb — i, MyHMUMNAAbHOTO
obpasoBaHus — p;

Am — abCcontoTHbIN MoKasaTesb — i, MyHMUMNAJbHOIO
obpasoBaHus — p;

4, ¢p ~ CPeAHe06/1acTHO NokasaTeNb — i.

[anee, nHterpanbHble NokasaTenu npeobpasytorca
B 6annbl ¢ NnomoLlbto 6aNbHON OUEHKMU, CUCTEMA KOTOPOM
npeacTaBneHa B Tabavue 2.

Tabamua 2. Cctema 6as1bHOM OLEHKM MHTErPanbHbIX MOKa3aTesiei coLmaibHO-3KOHOMUYECKOW 6e30MacHOCTH

MYHULMNANbHbIX 06pa3oBaHuMi

Table 2. System of score evaluation of integral indicators of socio-economic security of municipalities

UHaukartop Bannbi / Points
Indicator 0 1,0 1,5
IE'°-’1“T”B“"'“ Xip < 0,5 05=X, <1 l=X, <15 Xpz= 15
ositive
Heratuehbin Xp=15 l=X, <15 05= X, <1 Xp <05
Negative
3aTemM  Ka)KAoOMy MNOKasaTent  MNpuAaaeTca  BecoBOU CTaTUCTMYECKMX AaHHbIX 33 2019 rog. PesynbTaThbl

KO3pOULMEHT B 3aBUCMMOCTU OT BAUAHWA Ha Be3onacHocTb
COLMaNbHO-IKOHOMUYECKON  CUCTEMbI  MYHULMNANbHBIX
obpasosBaHuii (Taba. 1).

MTOroBbIl MHTErpasibHbIA MOKasaTesb COLMasbHO-
3KOHOMMYecKoi 6esonacHoCTM npeacTaBneH B BuAae
CyMMbl 14 B3BeLWEHHbIX WHTErpanbHbIX MOKasaTenei no
KaX4,0My MyHULMNanbHOMY 06pa3oBaHMmio.

— It -

V=L x xm}' (2)

roe:

l”p - MTOFOBblﬁ MHTerpaanblf/'I NoOKa3aTtesb counaabHO-

3KOHOMMYECKOW 6e3sonacHocTh MYHULMNANbHOTO
obpasoBaHua — p;
Xip — VHTErpanbHbli nokasatenb — i MYHWLMNANLHOTO
obpasoBaHus — p;
k;- — BECOBOM KO3PPUUMEHT NOKasaTens —i.

Ha  3akniouutenbHom  3Tane,  HeobxoavMmo

onpeaenvTb  KOJAMYECTBO  K/AacTepoB W MOpOrosble
3HayeHua (MHTepBan rpynmnbl) MHTErPaNbHOrO MoKasaTens
YCTOMYMBOTO pa3BUTMA pernoHa. B Hawem cayyae
npegnaraem Bbl4enuTb 5 rpynn MyHUUMNAAMTETOB MO
YPOBHIO COLMaNbHO-3KOHOMMYECKOM 6e3onacHocTu:
BbICOKWI; CPeHUIA; HUMXKE CPeLHEero, HU3KMM U KPUIUCHBIA.
JaHHas  meTogmMka  anpobupoBaHa Ha  npumepe
BopoHexcKoi obnactu, C MCMNONb30BaHNEM

nUccnefoBaHNA NPeACTaB/eHbl B BUAE KapTocxemsl (puc. 2).

B nepsyto rpynny ¢ BbICOKMM ypPOBHEM COLMA/IbHO-
3KOHOMMYECKOM 6e30MacHOCTU BXOAAT MYHULMMANUTETDI
Ha ceBepe 061acTu I. 0. I. BOpoHeK 1 PaMOHCKuiM paiioH, B
LeHTpe —r. 0. . HoBoBOpOHeK, JINCKMHCKMIA U BobpOoBCKUIA

paiioHbl, U Ha tore — KanayeeBckuit palioH. [laHHble
MYHUUMNANbHbIE obpaszoBaHuA XapakTepusytoTca
roKasaTensmu BbllecpeaHeobnacTHbIX no BCEM
CTaTUCTUYECKUM napametpam " ABATCA

«NOKOMOTMBaAMM» COLLMANbHO-IKOHOMUYECKOTO Pa3BUTUA
Bcei BopoHeKckon obnactu.

8 palloHOB NpPeACTaBAAT TrPynny CO CPeAHUM
YPOBHEM COUManbHO-3KOHOMMUYEcKoin 6esonacHoctn. OHU
OEMOHCTPUPYIOT  MoKasaTenn  BbllecpeaHeobaacTHbIX
3Ha4YeHui No 6oAbLIMHCTBY NapameTpoB. TeppuTopranbHO
pacnono)eHbl, B OCHOBHOM, B LEHTPaNbHOW YacTn U
HernocpeacTBEHHO NPMMBIKAIOT K MyHULMMNAAUTETaM C
61aronpPUATHBIMM YCIOBUAMM.

Camolii 60s1bWwoi rpynnon no ymcay cybvektos (13)
ABNAETCA  TPynma C  YPOBHEM  HWXKe  cpeaHero
(HecTabunbHbIMKM  ycnosuamKn). Takue parioHbl  MoOryT
MOKasblBaTb, KaK XopolluMe pesynbTaTbl MO OTAENbHbIM
HanmpaBAeHUAM, TaK U HeraTueHble no apyrum. O6palyaert
Ha cebs BHMMaHWe WX TEePPUTOPUANbHOE MO/ONKeHUe —
OKpaMHHOe Ha 3anage, BOCTOKe W tore obnactu
COOTBETCTBEHHO.
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PUCYHOK 2. TOrOBbIV MHTErpanbHblii MOKasaTe b COLMaabHO-3KOHOMMYECKOM Be3onacHoCTH
Figure 2. The final integrated index of social and economic security

Mof yrpo3ol couManbHO-3KOHOMMYECKOM 6e30MacHOCTU
(rpynna c ypoBHEM HUKe cpegHero) BKAOYaeT 6 paloHOB
obnactn: MNeTponaBnoBCKMM — Ha tore, KameHckuii — B
ueHTpe, NMaHUHCKUIN, IpTUnbCcKkuii, TEPHOBCKUI — HA ceBepe
1 MOBOPUHCKUI — Ha BOCTOKe. Ecin B Bamskaliwee Bpems
MECTHbIM W PEervoHasbHbIM BNACTAM He MpeanpuUHATbL
OEACTBMIA N0 YAYYWEHUID COLMAIbHO-3KOHOMMUYECKON
06CTaHOBKM, 3TO  YBE/NIMYUT  MUIPALMOHHBLIM  OTTOK
HaceNeHuA U3 JaHHbIX TEPPUTOPUI B 061aCTHOM LLEHTP 40
KPUTMYECKOTO YPOBHSA, YTO, COOTBETCTBEHHO, NOCTaBUT MO,
COMHEHME CamO CyLIeCTBOBaHME [AaHHbIX MyHMUMNa-
JINTETOB.

B 2019 romy MMoAropeHcKMi paloH nokasan
HauxyglWnin  pesynbTaT M3 Bcex 34 MyHMUMNANAUTETOB
NPaKTUYeCKM Mo BCEM MOKasaTeNsaM W KaK cneacTeue —

HauUXy4LWWIK  UHTErpanbHblii  MOKasaTenb  COLMANbHO-
3KOHOMMYecKol H6e3onacHOCTU. [JaHHbIM palioH OTHOCUTCSA
K rpynne C  KPM3UCHbIM  YPOBHEM  COLMA/NbHO-
3KOHOMMYECcKoM  6e3onacHoCcTM, 4YTo  0bycnoBneHo
HEpa3BUTOCTbIO  3KOHOMMYECKOW 6asbl,  OTCYTCTBMEM
NPOMBILU/IEHHbIX  NPeanpuATUA,  CNefoBaTeNbHO, U
pabounx MmecT, a TaK¥XKe HWU3KOW WHBECTULMOHHOM
AKTUBHOCTbIO. O3BYyYeHHble npobaembl TpebyioT
KapAMHANbHbIX peleHui pyKoBoZAcTBa obnactu,
pa3paboTKM MHAMBUAYANbHBIX NPOrpaMm MNOALEPHKKU

npeanpuHMMmaTenei, manoro U cpegHero 6usHeca, ana
NpvBAEeYEHUA UHBECTULMI B KOHKPETHbIN PalioH.
MpoBeaeHHble  pacyeTbl MO MHTErpasbHOMY
MHAOEKCY  COLManbHO-9KOHOMMYECKOM 6e3sonacHocTH
MoKasblBalo, 4yTo mexay MyHUUMNaAUTETaMm
BopoHexkckoit obnactm  Habnwo[alTca  CyLecTBeHHble

COLManbHO-3KOHOMMYECKME Aucrponopuun, Tpebyoume
MPUHATUA  PagMKanbHbIX MEP Ha YpPOBHE peruoHa.
CopeprkaTeNibHOe Hano/IHEHWE PernoHasbHOro PasBUTUSA
byaetr crnocobcTBOBaTb  /IMKBMAALMM  AUCIPONOPLMNA
MYHUUMNANAbHbIX 3KOHOMMK " pasBuTHIO
CTabUNN3aLMOHHbIX npoueccos B coumanbHo-
3KOHOMMYECKOW KU3HM permoHa.

PervoHanbHble AMCNPONOPLMN, KaK OBBLEKTUBHbIN
NPOLECC 3SKOHOMMUYECKOTO PasBUTUA, WMEIT BMOJIHE
onpefenieHHble MyTM  pelleHus, nposAsaslowmecs B
pasBUTMM MECTHOTO CaMOyNpPaBAEHNsA, B SKOHOMUYECKUX U
couManbHbIX napameTpax GYHKUMOHUPOBAHUA NoceneHuni
pPa3HOro TaKCOHOMMYECKOTo YPOBHA. MeXMyHuMLMNaabHble
OTHOLIEHMSA ABATCA CYLL,eCTBEHHbIM pblyarom
AVHAMUYECKM cbanaHCMpoBaHHOTO coumanbHo-
3KOHOMMUYECKOrO, Hay4YHO-TEXHUYECKOrO M Ky/bTYPHOro

pPasBUTMA, KaK OTAE/IbHbIX MYHULMMAAUTETOB, TaK MU
pernoHa B Le oM.
OcHoBol CTPYKTypHOW nepecTpomkm,

onpeaensaoLwmm NPUOPUTETOM AN PErMOHA AO/XKHbI CTaTb
paspaboTka W peanusauma pPerMoHanbHoOW NPOrpammbl,
HanpaBNeHHON Ha pas3BUTUE WHHOBALMOHHOW MOAE/M
COLMANbHO-5KOHOMMYECKOTO  PasBUTUA,  YTBEPMKAEHUA
pernoHa Kak BbICOKOTEXHO/IOTMYHOM TeppuTopuu. 3agada
AO/KHA  pPeann3oBblBaTbCA 4Yepes HOBYK  CTpaTerunto
WHHOBALMOHHOW  MOAUTUKM, BHeAPEeHWe  HafeXKHOoM
cucTembl pecypcocbepexeHus, MaJI00TXOAHOTO
NpOW3BOACTBA M BHEAPEHMA MHHOBALMOHHbIX TEXHOIOTUIA.
Ha 2310 ponkHa 6biTb  HanpaeneHa  CTPYKTypHas,
6roakeTHan,  dMHaAHCOBAA  MaKPO3KOHOMMYECKas U
pervoHasibHas NoJIMTUKA NPaBUTE/IbCTBA U APYIUX OPraHoB
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MUCMNONHUTENbHOM  BnacTM. HeobXxoAMMbIM  yCNOBUEM,
NpeawWwecTBYOWMM  YCMEWHOMY  MPOBEAEHUIO  TaKoM
NOAUTUKM Ha BCeX CTyMeHsAX, ABAAeTCA KapauvHanbHas
ynpasneHyecKan pedopma. KomneTteHums

MYHUUMNANNTETOB OXBaTblBAE€T CTPYKTYPHble M3MEHEHUA
PbIHKOB TpyAa, pPa3BuUTME 4YaCTHOro CEeKTOpa W BBeAeHue

3apy6exHbIX  MHBECTUUMI B perMoH.  Beaywmmum
COLMANbHO-3KOHOMUYECKMMM  daKTOpamu  BbICTynatoT
Hanuuue BbICOKOKBAIMPULMPOBAHHbIX Kagpos,

CyW,ecTBOBaHWE HayyHbIX LEHTPOB M 06pa3oBaTesibHbIX
YUYPEXOEHUIA, 4YTO CMOCOBCTBYET PAa3BUTUIO  HayyHO-
TEXHWYECKOro nporpecca permoHa. Kpenkas u ctabuibHas
3KOHOMMKA pEervoHa, a COOTBETCTBEHHO M COLMaNbHO-
3KOHOMMYECKas 6e3onacHoOCTb MYHUUMNAbHbIX
06pa3oBaHnii, AOMKHA GOPMMPOBATLCA Ha MPUBAEYEHUM

BHYTPEHHMX pecypcHbIx noTeHLManos pa3BuTHA
MYHULUMNAAUTETOB, CTUMYAUPOBaHUWM 6osee NOAHOToO W
30dEKTUBHOTO  UCMONb30BAHUA  MECTHbIX  TPYAOBbIX,

WHTENNEKTYa IbHbIX U APYTUX PECcypCcoB.

BbiBOAbI

ObecneyeHne couMaNbHO-IKOHOMUYECKON b6e3onacHocTu
perMoHa  BO3MOMHO 3a  c4YeT  QYHKLMOHMPOBAHMA
apdeKkTMBHOrO OpraHM3aLMOHHO-3KOHOMMUYECKOro
MeXaHM3Ma, KakK B3aMMOCBA3aHHOW cucTembl
3KOHOMMWYECKMX  OTHOLWIEHWUI B pamkax  obuwen
3KOHOMMYECKOM  CUCTEMbl. IJKOHOMMYECKME  MEeToAbl

ynpas/iieHUs BKIOYAOT NiaHMpoBaHue, pUHaAHCUPOBaHMe,
MOTMBALMIO, Yy4eT W aHanuM3, B TO Bpemsa KakK
OpraHM3aLUMOoHHbIe BK/OYAtOT perynmposaHue,
OpraHM3aLnoHHOE MpPOEKTUPOBaHME, MeTOAbl MPUHATUA
pelleHnit, a TaKKe MeToAbl MOCTaHOBKM npobiem u
KOHTpOAA.

MporpammHo-Lenesoe nporpaMmmunpoBaHue
nossonseT chopmyaMpoBaTb MPUOPUTETbI PErMOHANBHOM
COLMANbHO-3KOHOMMUYECKOW NOJUTUKM, onpesenuTb
MocNeaoBaTe/IbHOCTb M CPOKM  PELUEHMA  BblABAEHHbIX
COLManbHO-3KOHOMMYECKMX npobnem, CcTabuamsnposaTtb
YyCNoBUA BegeHna 6usHeca, NOBbICUTb Ae/I0BYH aKTUBHOCTb
npeanpUHUMATENbCTBA, FAPMOHU3MPOBATL AEeATE/IbHOCTb
XO3AWCTBYIOLWMNX CyObEKTOB, paLMOHaNbHO MHTErpuMpoBaThb
MHTEpecbl  OTpacied M OTAENbHbIX  TEPPUTOPWUIA,
HanpaB/eHHble  Ha  pa3BuTME  BCeM  coumanbHo-
3KOHOMMYECKOW CUCTEeMbl PEerMoHa W, KaK CneacTsue,
obecneunTb npvemnembii YpOBeHb coumanbHo-
3KOHOMMYeCcKo 6e30MacHoOCTH.

OueHKa MHAMKATOPOB COLMabHO-3KOHOMMUYECKOM
6€30MacHOCTU pervoHa Aafna BO3MOMKHOCTb ONpenenuTb
cnepytolme 3aKOHOMEPHOCTH:

1) Ha pervoHanbHbI  ypOBEHb  COUMaNbHO-
3KOHOMMYECKOW 6e30MacHOCTM OKasblBaloT 3HAUYUTEbHOE
BAUAHUE KaK obuiepoccuitckme TEHAEHLMH,
npoucxofswmne B pPasuuHbIX chepax AEeATENbHOCTU
0obLLecTBa, Tak U MUPOBbIE;

2) coumanbHO-3KOHOMMYecKaa 6He3onacHoCcTb B
peroHe obecneunBaetca, rnaBHbiM o6pa3om, 3a cuyeT
obpabaTbiBatoLmx oTpacneu;

3) y BopoHexcKoi o06nactm ecTb noTeHuman
pasBWTMA, TaK KaK OHa pacnosiaraeT pasHoob6pasHbiMM
NPUPOLAHO-PECYPCHBIM W MPOMbILIAEHHbBIM NOTEHLMANOM.

3AK/TIOMEHUE

CoumanbHoO-3KOHOMMYeckaa  He3onacHocTb  ABnAeTcA
CUMHTETUYECKOW KaTeropuen, coaeprkallein SKOHOMUYECKYHO
M COUMANbHYI  KOMMOHeHTbl. OJHOBPEMEHHO OHa
AsnaeTca YHUBEpPCaNbHOM KaTeropvew, KoTopas

npumeHMma ans BCeX ypoBHeit coumanbHo-
3KOHOMMYECKOW  cucTembl  rocygapctea.  Ob6bekTamu
COLMANbHO-3KOHOMMYECKOW  6€30MacHOCTM  BbICTynatoT
rocyapcTso, PerMoH U CyOBEKT  XO3AMCTBOBAHUA
(npeanpuaTtve). [Ona  Kaxgoro w3  3TMX 06BEKTOB
coumManbHO-3KOHOMMYecKass  6e3omacHOCTb  Hapagy cC

APYTMMW ABAAETCA BaXKHbIM YC/IOBUEM UX AEATENbHOCTU U
passuTMA. OAHOBpPEMEHHO [ANA  KaX[oro obbekTa
COUManbHO- 3KOHOMMYEcKolM 6He3onacHoOCTM  MpucyLwm
onpegeneHHble 0cobeHHOCTM (B oueHKe M obecneyeHun),
06YCNIOBNEHHbIE  XapaKTepHbIMM  4YepTamuM  Ob6beKTa.
Kaxabll M3 3TMX 06BHEKTOB MMeeT CBOM 0COBEeHHOCTU B
pasBWUTWUM, COOTBETCTBEHHO, OTAWYHbIE B  HUX U
MHCTPYMEHTbI OLEHKM. DT 0CO6eHHOCTM 06YC/I0BAEHDI
XapaKTepHbIMK yepTamu obbekTa coumanbHo-
3KOHOMMYecKon  6e3onacHOCTM  (IMYHOCTb,  CyObeKT
X03MCTBOBaHMWSA, FOPOL, PErMOH M rocyAapcTBo), KoTopble
BbICTYNAalOT OCHOBOW  CO34aHMA  6asbl  CcOLMasibHO-
3KOHOMMYECKOW 6e30MacHOCTM COOTBETCTBYHOLLErO YPOBHS.
MoaBogA WTOr  BbIWECKa3’aHHOMY, COUManbHO-
3KOHOMMYecKas 6HesonacHocTb BopoHexckoit obnactu
noApasymeBaeT pasBWUTME BCEX BXOAAWMX B €€ cocTas
TEPPUTOPUANbHBIX eauHUL. PesynbTaTbl MccienoBaHusA
MOryT 6biTb WCMOAb30BaHbI B MAaHaX W cTpaTerusax
pasBUTMA PErMOHA B LLEIOM, M KaXKA0ro MyHWLMNANbHOTO
06pa3oBaHMA B YAacTHOCTW, HA cCpefHe W [AOArOCPOYHbIN
nepvos. HeobxoAMMO yuuTbIBaTb, YTO TeppuTOpUA
pervoHa, anpuopu, ABAAETCA  HEOAHOPOAHOM Mo
COLMANbHO-3KOHOMMYECKOMY  PasBuUTMIO, W  [06UTbCA
«MAeanbHOW» OOHOPOAHOCTM — He npeacTaBaseTcs
BO3MOXHbIM. TeEM He MEHee, MaKCMMaJIbHO A40MYyCTUMOE B
OaHHbIX  YC/IOBMAX  CrIaXMBaHWE  TeppuTOpUanbHbIX
avcnponopumii — ogHa M3  dyHAAMEHTaNbHbIX 3agay
pernoHanbHOM NOAUTUKM U MECTHOFO CaMOYMpaBaeHus.
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Pesiome
90
Llenb. lNpoBectn uccnenoBaHWA Ha copepyKaHue pPaguMoHYKAMAOB ~ Sr,
137 210
Cs, " "Pb n onpenenntb obuyo cymmapHyt B-aKTMBHOCTb B 0ObEKTAX

(npo6ax) BHelHeM cpeapl, a TaKKe UccaenoBaTb BAMAHUE PAfMOAKTUBHDBIX
M30TOMOB Ha PacnpoCTpaHeHWe neliKo3a KPYMHOro poraToro CKoTa B
Pecnybnuke [arectaH.

Matepuanbl M metoabl. [l1a  nNpoBeAeHUA  PaAMOIOTUYECKUX
UCCNefoBaHUM 6blAn NpUMmeHeHbl Npobbl (ceHa)k, TpaBa ecTecTBeHHas,
CU0C, KOMBUKOPM, MONOKO U T.A4.), MOJYYEHHbIE U3 PA3/IMYHbIX MYHKTOB
(Touek) Pecnybsavku [arectaH MeToAOM WCCNeAOBaHMA  ABAAACA
PaAMOXMMUYECKUIA  aHaAM3 C  MPUMEHEHMEM  YHUBEPCasibHOro
CMEeKTPOMETpUYECKOro Kommnaekca «Famma MMawoc» u gp. Mo neikosy
KPYNHOro poraTtoro cKota 6bliM  MCNO/Ib30BaHbl OTYETHblE AaHHblE
PecnybaunkaHcKom BeTepuHapHou nabopaTopuu, OOMOJIHEHHbIE
cobCcTBEHHbIMM NabopaTopHbIMK UccegoBaHuamu ¢ 1988 no 2008 rr.
WccnepoBaHna  npoBoguavCb  ObWEnpu3HaHHbIMKM - MeTogamMu Mo
CeposiorMm U remMaToNoruu.

Pe3synbtatbl. ocne npoBeAeHHbIX WMcCAefoBaHUM 6bl1o O6Hapy»KeHo
BbICOKOE COZEep}KaHWe PaauOoHYKAUAO0B %5y ¥7Cs B 0BbeKTax BHELHeM
cpeabl B 1986-1987 rr., a TakXKe yBeAMYNNACb aKTUBHOCTb HYKANAA 20pp g
aKocucteme pecnybavKM B LECATKM pa3 no cpaBHeHuto ¢ 1985 r.
HemanoBaKHbIM NOKa3aTeNb TaKoM Kak 06Las cymmapHan B-akTMBHOCTb B
pecnybnuMke TakxKe Bo3poc B nepuoa (c 1986-1988 rr.) nocne
npoucluecTsus (aBapum) Ha YepHOBbINbCKON aTOMHOM 3/1eKTpOCTaHLMK. B
1988 rogy Hamu 6bin10 3aPUKCUPOBAHO MAKCMMAJIBHOE KOJIMYECTBO
(32,2%) WHOPULMPOBAHHBIX MMBOTHbIX BUPYCOM JIEWKO3a KPYMHOro
poraToro cKoTa, a TaKXe B nocsieayowme rogabl yBEIMYMBAICA NPOLEHT
remo-60/1bHbIX 0108 B X03ANCTBaX pecnyb/nKu.

BbiBoAbl. [pocnexuBaeTcd MNPUYMHHO-CNEACTBEHHAA CBA3b  MEXAy
AKTUBHOCTbIO  PAAMOHYKAMAOB U CHUMKEHMEM MMMYHHOro craTyca
YKMBOTHOIO, YTO, BO3MOKHO, NMPUBE/IO K YBE/INYEHUIO PACMPOCTPAHEHMA
NIeMKo3a KPYyMNHOro poraToro ckota B pecnybnvke.

Kniouesble cnoBa

PagnoHykanabl 90S.r, S, Pb, cymmapHas [B-akTMBHOCTb, M30TOMbI,
BUPYC /IeliKo3a KPYMHOroO poratoro CKoTa, WHGUUMPOBAHHOCT,
3KocucTema pecnybamkm [arectaH.
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Abstract

Aim. To conduct studies on the content of radionuclides 90Sr, 137Cs, 210pp,
and determine the total beta-activity in objects (samples) of the external
environment, as well as to investigate the effect of radioactive isotopes on
the spread of bovine leukemia in the Republic of Dagestan.

Materials and Methods. Samples (haylage, natural grass, silage,
compound feed, milk, etc.) that were obtained from various locations of
the Republic of Dagestan were used for radiological research. The method
of research was radiochemical analysis using the universal spectrometric
complex "Gamma Plus", etc. For bovine leukemia the principal material
was the reporting data of the Republican Veterinary Laboratory,
supplemented by our own research from 1988 to 2008. The research was
carried out by generally recognized methods in serology and hematology.
Results. After the studies were conducted, a high content of radionuclides
9 and **’Cs was found in environmental objects from 1986-198, and the
activity of nuclide 1% in the ecosystem of the republic increased tenfold
compared to 1985. An important indicator such as the total beta-activity in
the republic also increased in the period (from 1986-1988) after the
accident at the Chernobyl nuclear power station. In 1988, we recorded the
maximum number (32.2%) of infected animals with the bovine leukemia
virus and in subsequent years the percentage of hemo-diseased heads of
cattle in the farms of the republic increased.

Conclusion. Thus, there is a causal relationship between the activity of
radionuclides and the decrease in the immune status of animals, which
may lead to the increase in the spread of bovine leukemia in the republic.

Key Words
Radionuclides 90Sr, 137Cs, me, total B-activity, isotopes, bovine leukemia
virus, infection rate, ecosystem of the Republic of Dagestan.
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A.P. MycTtadaes, 3.A. UBawwes

BBEAEHUE
Mo paHHbIM MeAyHapOAHOro areHTcTBa NO aTOMHOW
sHeprun (MATATI) cambiMm cepbe3HbIM  C/YYMBLUMMCA

TEXHOreHHbIM npowuclecTsnem Ha aATOMHOM
anektpoctaHumm (A3C) €  TOYKM 3pEHMA  TANKECTU
nocneacteuii (7 ypoBeHb) nNpu3HaHa aBapua  Ha

YepHObbINbCKOWM aTOMHOM anekTpocTaHumn (HAIC) B 1986
rony 20 Beka. [ocne npowucwecteua Ha YASC Ha
onpepeneHHon Tepputopmm atmocdepa bbina 3arpasHeHa
paAvoHYKANZAMMN (131I 137Cs, 29y 103Ru, 216 ap.),
HEKoTopble W3 KOTOPbIX B Hayane HakaniueBaaucb B
NpMU3emMHOM C/i0e BO34yxa, a NOTOM NONaganun B erkue
MBOTHbIX M YenoBeka. B ganbHelwem u3 atmocoepbl
PagAMOHYKAUABI, TaKME KaK 90Sr, 137(25, 134CS, Bll, 2agPu, 103Ru
M Ap. oceAany Kak Ha Mouysy, TakK M Ha pacTeHus. MNocne
noefaHuas  TPaBOCTOS  KUBOTHbIMM  PAAMOHYKAUAbI
HaKanAuBalTCA B WX OpraHuM3me, T.e. MPOUCXOOUT
KPYroBopoT pajMOoaKTUBHbIX BellecTs. B cBowo ouvepesb,
3TU PafMOaKTUBHbIE W30TOMbl BAUAIOT HAa pPasAUYHble
OpraHbl JKMBOTHbIX W 4e/OBeKa, Hanpumep: 1 paet
[,030BYIO0 HArpysky Ha LWWTOBUAHYIO »Kesnesy, 9°Sr, e
ABNAIOTCA XMMMYECKMMM aHaNoramMm KaabUmMa W Kanus,
KOTOpble TaKXKe AaloT A030BYIO HArpy3Ky B NepBOMm C/iyyae
Ha KOCTHYIO TKaHb, @ BO BTOPOM HAa MbILIEYHYIO TKaHb
opraHusma. Hanbonee pagmouyBCTBUTENbHBIMU KNETKAMM
B OpPraHM3me YesI0BEKA M XKMBOTHbIX ABAAIOTCA Te KNETKM,
KOTOpble  MHTEHCUBHO  AENATCA, Hanpumep, KAeTKu
KOCTHOFO MO3ra, roHagbl, /AvmdaTuyeckue Kenesbl,
3NUTENUU  CAU3UCTOW TOHKOrO OTAesNa KULEeYHWKa, W
0COBEHHO KIETKU MMMYHHOW cucTeMbl — IMMmboumTbl [1-4].
Mpu nelikose KPYNMHOro poraToro CKOTa MOpaKarTea
(MHULMpYlOTCA) BUMpYycOM neliko3a KpPynHOro poraTtoro
ckoTa (B/IKPC) KNeTKM MMMYHHOM CUCTEMbI, @ UMEHHO B-
AMMOOLUTBI MU B MEHblUe cTeneHn MmoHouutbl [5]. B
MEeHbLUEW cTeneHun AeincTeuio PagVOHYKANAO0B
noAgepeHbl  BbiCOKOAUPPEPEHLMPOBAHHbIE  KNETKM,
TaKue KaK HepBHas, MbILLEYHanA U KOCTHAA TKaHb U T.4,
Pecnybauka [arectaH pacnonoxeHa B
MpPUKaCNUINCKOM HU3MEHHOCTM B IOXKHOM YacTu Poccuinckom
depepaumn, KOTopas MPAHUYUT C TAKUMKM FOCYyAapCcTBAMM
Ha cywe Kak AsepbaliaskaH u Mpy3usa, a yepes Kacnuiickoe
mope — c KasaxctaHom, TypKmeHuein u WpaHom.
Tepputopua pecnybankn no MNpUPOAHO-KAMMATUHECKUM
YCNOBUAM [Ee/UTCA Ha HECKONbKO 30H (BblCOKOropHas,
ropHas, npeAropHas v paBHMHHas) C IECHbIMU MaccUBamMu,
aNbNUNCKUMK Nyramu, NacTouLLaMm 1 NoAAMU s NOCceBa
NweHMLbl, puca, KyKypysbl u T.4. Moroga B pecnybauke
pe3Ko  KOHTUHEHTaNbHAaA C  TemnepaTypoi  /sieTom
poxoasuwen ao + 402C, a sumoi cHukaetca go — 15-209C, 8
CONPOBOXAEHMMN C BbICOKON BNAXKHOCTbIO, A0XOAALEN A0
100%. Bce nepeyncneHHble KAMMATUYECKME YC/0BUA
61aronpuATHO NOBAWANM HA OTNOMKEHWUA PALUOHYKAMUAOB
Ha 06beKTax BHELWHeN cpesbl Nocie TeXHOreHHOM aBapum
YA3C, ocobeHHO B ropHoM YacTu pecnybavku. AnvtensHoe
BO3AE/CTBME PafMOAKTUBHBIX BewecTs osr, ~>'Cs, °Pb u
APYrMX WM30TONOB, @ TaKXe WX HAKoMJeHMe B OpraHax

’ ’

4yenoBEKA, BO3MOMHO, MNPWBENO K  YBEJUYEHUIO
OHKO/IOTMYecKux  3abonesaHnih B pecnybauke. B
npeapiaywme roabl B pecnybnvke 6bi10  OTMEYeHO

yBeniMyeHme KoamyecTsa 3a601eBLMX MO SIeKo3y YeoBeK
[6]. HemanoBakHOM Nnpobaemolt ocTaeTca UccienoBaHue o
pacnpocTpaHeHHOCTM BUpYCa NeiKo3a KPYyMHOro poratoro

CKOTa B pecnybunKe T.K. faHHbIA BUPYC B CTage KUBOTHbIX
npusoauT oT 5% no 15% K KAMHMKO-remaToNorMyeckomn
dopme nerikosa KpynHoro poratoro ckota. He Ao KoHua
M3y4yeHbl MNPUYMHBI Mepexoda XWMBOTHOFO M3 CTaauu
MHOUUMPOBAHHOIO BMPYCa JIeMKO3a KPYnHOro poratoro
CKOTA B CTaamto BONbHOrO JIEMKO30M KPYMHOIO poraToro
cKoTa. TemM He MeHee, 3TO CBA3aHO C HebHMAronPUATHLIMM
YCNOBUAMM [/1A OpraHM3ma KMBOTHOTO (MJ0OXOW KopMm,
BO3PacCT, CHWEHME MUMMYHHOro cTatyca W T.4.),
KMMaTUYeCKre ycnosus (peskue nepenasbl TemnepaTypbl,
BNIAKHOCTb M [Ap.), @ TaKXKe He MUCKIIOYaeTCs BAUSHUE
pagMOaKTMBHbLIX  BeWecTB, KOTopble  6blAn  Bblwe
yrnomsHyTbl [7-9].

Ob6wyo cymmapHylo [03y 06/y4eHUs MMBOTHbIE
NONYYatoT KaK M3 BHELWHEro UCTOYHUKA (M3 NOoYBbI), TaK U
13 BHYTPEHHero (4epes pacTeHus, BOAy, BO34yX, KOXKHble
NMOKPOBbI), @ YeNIOBEK MOJYHAET elle M Yepe3 NPoayKuuto

YKMBOTHOTO NPOUCXOXAEHUA (msco, MOJIOKO,
cybnpoayktbl). Mo aAaHHbIM  CaHlMuH-2.3.2.1078-01 B
NpoAyKTax MUTaHWA 4YesloBeKa B  HOPMeE  [OJ/IKHbI

COLEPKATLCA PAAMOHYKANABI Le3na U cTpoHumil (“'Cs,
%Sr) & creaylowem Konmuectse: B mace ' Cs — 160 Bk/Kr,
9sr — 50 Br/kr, B monoke “Cs — 100 Bk/kr, *°Sr — 25 Bk/kr,
B pbibe cBeXKei U 3aMOpPOKEHHOM 1¥7cs — 130 BK/Kr, Ogyr
— 100 BK/Kr, B KOCTM 3KMBOTHbIX 'Cs — 160 BK/Kr, a ~°Sr —
200 BK/Kr 1 T.4,. B KOHTPO/IbHOM YPOBHE CoAepKaHue 137Cs,
Psr B KOPMax M KOPMOBbIX [06aBKax He[oMKHO
npesbiwaTtb Uesna — 600 BK/kr, a ctpoHuma — 100 BK/Kr
[10].

B nocnegHue roabl Hamu TakXKe OblIO U3y4yeHO
pacnpocTpaHeHMe BMpYyca JeKo3a KPynHOro poratoro
CKOTa B pecnybaunke € y4eTOM MPUPOSHO-KAMMATUYECKUX
YC/IOBW, B 3aBMCMMOCTM OT CTaTyca XO3AWCTBA, NOPOAbI U
BMAa YKMBOTHbIX. OCHOBHbIM MUCTOYHUKOM
pacnpocTpaHeHUs BWpyca ANelKko3a KPYyNHOro poratoro
CKOTa B pecnybaunke sensetca MHGULMPOBAHHOE KMBOTHOE
BO BCeX CTaauax 3aboneBaHuWa /NeMKO30M KPYMHOro
poratoro ckoTa [11-13].

B cBeTe  BblWEW3NOXKEHHOTO, Hamu  6bina
nocrasneHa uenb paboTbl: uccnenoBaHue
PAANOAKTMBHOCTU HYKINAOB 90Sr, 137Cs, 20pp 06wyt
CYMMapHyto B-aKTUBHOCTb B OOBbeKTax BHeWHel cpeabl, a
TaKXke B/AMAHME M30TONOB HA PAcnpoCTpaHeHWe selikosa
KpYnHoro poratoro ckota B Pecnybnuke [larectaH.

Mcxoaa u3 uenn, Hamym NOCTaBieHbl cregylouine
3agaum:

1. MMposectn pPeTPOCNEeKTUBHbIN aHanus
coaepKaHua pPagUoOHYKAUAOB (9°Sr, 137Cs) B obbeKrax
BHelwHel cpeabl ¢ 1985 r. no 1990 r. B pecnybauke.

2. W3yunTb pPaAMOaKTUBHOCTb CBMHLA 2%y
CYMMapHyto B-akTMBHOCTb B 0b6beKTax BHeLHel cpeapl C
1986 r. no 1988 r. B pecnybnuke.

3. Wccneposatb B cogeprKaHma
(aKTMBHOCTW) PaAMOHYKAUAOB O, s, a TaKke
cyMmapHoi 6eTa akTMBHOCTM 3a nocaegHue 3 roga (c 2017
no 2019 rr.).

4. TpoBecTu PeTPOCMEKTUBHbLIA aHaAn3 AaHHbIX
Nno 3MNM300TO/IOMMK NIeMKOo3a KPYMHOro poraToro CKota B
pecnybnuke ¢ 1988 no 2008 rr.

5. W3yunTb 06wyl AMHAMMKY pPacnpocTpaHeHus
B/IKPC B pecnybnvke B NOCT-NepuMos NpoOUCLLIECTBUA
(TexHoreHHan aBapus) Ha YASC.

npobax
137C
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MATEPUANDbI U METOA,bl UCCNEAOBAHUA

HayyHas paboTa BbinonHeHa B popme peTpoCneKkTUBHOrO
aHanu3a  AaHHbIX  PecnybnuKaHCKoOW  BeTepuHapHOM
nabopatopun (PB/1) ¢ npoBeaeHHbIMM COBCTBEHHbLIMM
UCCNEfOBAaHUAMM  HA  COAEp’KaHuMe  PagMOoaKTUBHbIX
anemeHTOoB B oObbekTax (npobax) BHewHeW cpeabl B
pecnybnunke 3a npowegumne rogbl. Hamu 6biam nposeaeHbl
cob6CTBEHHbIE  CEPONIOTMYECKME U reMaTosiornMyecKue
nccnefoBaHUA Npob KPOBM XMBOTHBIX K BUPYCY NleiKo3a
KPYMNHOro poratoro ckoTa B nabopatopun UHPEKLMOHHOM
naToNOrMM CeNbCKOXO03ANCTBEHHDbIX }KMBOTHbIX M3HVUBU — B
dunmane «dAHL PA».

OCHOBHbIM MaTepuanom AnAa MUCCNefoBaHUA Ha
cofeprKaHue pagMoaKTUBHbIX U30TOMNOB 90Sr, 137Cs, 210Pb, a
TaK}Ke Ha onpegeneHne obueit cymmapHon B-akTMBHOCTU
OKaszanucb npobbl (CeHO ecTecTBEeHHOe, CEeHO CeAHHOe,
CEHa)X, CO/MIOMa, TpaBa ecCTeCcTBEHHasA, TpaBa CeAHHas,
CMN0C, KOMOWKOPM, MOJIOKO, MACO KPYMHOro poraToro
cKoTa (Kpc), KOCTb Kpc, Kunbka m3 Kacnuiickoro mops,
KapTodenb) no 1 Kr, NONyYeHHble U3 Pa3NINYHbIX NYHKTOB
pecnybnunKK, KOTOpble pacnofaratoTcA B Pas/IMYHbIX
KNMMaTUYECKUX 30HaX, TEPPUTOPUAZIbHO OTHOCALLUXCA K T.
OepbeHTy, r. U3bepbawy, r. Kusnapy u r. HOxHOMY
CyXOKYMCKY.

B nabopaTopuu paguonorun PBJ1 PL npobbl 6biin
MUccnesfoBaHbl Ha COAEpPIKaHWE PaAMOAKTUBHBIX HYKIMAOB
METOAOM  PagMOXMMWMYECKOTO  aHaiau3a, a  TaKxe
npumeHsanucs npubopbl: YM®-1500, pagmuometp AM-100,
YHUBEPCANbHbIN  CNeKTpomeTpuyeckuii  Komnnekc YCK
«lamma Mnatocy, cnektpomeTp YCK nporpecc — 5.

Bce uvccnenoBaHMA Ha Hanuuve pPaaMoOaKTUBHbIX
HYKAMZoOB B npobax 6ObliM  NpoBeAeHbl  COornacHo
«MeToAMYECKMM  YKa3aHWAM N0 PagUOXMMUYECKUM
MeToZam onpefeneHna pagMoakTUBHOCTM B 0bObeKTax
BeTHaa3opa» (Mockea — 1984), a B npobax MACHOro u
MOJIOYHOTO NPOUCXOXKAEHUSA Ha copepiaHme
pagMoHyKAMaa ¥7¢s - no «MeToauke onpeaeneHunsn Lesus
— 137 v uesuna — 134 B MONOKe, mAce U cybnpoayKTax
pagmoxmmmuyeckum metogom» (Mockea — 1987) [14;15].

[narHocTMyeckne  uMccnefoBaHWA  Ha  IeilKo3
KPYNHOro poratoro ckoTa 6blaM nNpoBefeHbl COrnacHo
«MeToAMYECKMM YKa3aHWAM MO AMArHOCTUKe NeiKosa
KpynHoro poratoro ckota» (Mocksa — 2000), a MOHUTOPUHT
pacnpocTpaHeHUs BWpyca ANeliKo3a KPYyNHOro poratoro
ckoTa no  «MeToAMYECKMM  peKoOMeHZauusm Mo
3NU300TO/IONMYECKOMY  UCCNEAOBaHUIO  MNpU  fieiKkose
KpynHoro poratoro ckota» (2001) [16; 17].

Ceponoruvyeckne  uccnegoBaHua npob  Kposu
YKMBOTHbIX K BWMPYCY JIEKO3a KPYMHOro poraToro CKoTa
NpPoBOANNUCH c npumeHeHnem peakumm
MMMYyHOANDDY3NK (Pnao), a remartosiormyeckme
nccnefoBaHNA ¢ NpuMeHeHnem Kamepbl Mopsaesa.

NONYYEHHbIE PE3Y/IbTATbI U UX OBCYXXAEHUE

B pesynbtate npowucwectena Ha YASC B 1986 rogy wm

BCNEACTBME LEMNHOM peakumm OCKONOYHOro AeneHus
235 239

TAXENbIX Agep U wam Pus atmocoepy 6bian

BbIOPOLWEHbI  PagMoaKTUBHble BelectBa okono 200

M30TONOB. YacTblo M3 HUX ABAAKOTCA KOPOTKOMKMBYLLME

bbICTPO pacnpogatolime 1U3oTonbl Mo (3 cyt.), 1321q (3,3
CyT.), 13 (8 cyr) wu T.4., a MHOrMe sBAAKOTCA
LONTOMMBYLMMN  pagvoHykaugamm  osr,  ’Cs

nepvogamu nonypacnaga okono 30 net [1; 18]. Tak, Hamu
6bINN UCCnenoBaHbl PagMOXMMUYECKMM METOAO0M Npobbl
(ceHO ecTecTBEHHOE, CEHO CEAHHOE, CEHa)K, COIOMA, TPaBa
ecTecTBEHHas, TpaBa CeAHHan, CWNOC, KOMOBUKOPM,

MOJIOKO, MACO KPYMHOro poraTtoro ckota (Kpc), KocTb (Kpc)
Ha cofepyKaHue paanoHYKANA0B 9°Sr, 137Cs, nosiyYyeHHble B
onpegeneHHbIX NyHKTax pecnybankn. B Tabavue 1, 2
NPUBOAATCA [aHHble MO 3arps3HEHWUIO PaAMOAKTUBHbLIMM
M30TONamun B O0BbEKTax BHELWHen cpeabl NPUPOSHbIMKU U
TEXHOFEHHbIMU HYKAMAAMW [0 U NOC/Ae MNPOUCLLECTBUA
(s3pbiBa) YADC c 1985-1990 rr. B TeuyeHue wectn net
KapTUHa 3arpAsHeHuns Tepputopum pecnybankm
PaAMOaKTUBHbIMM  BELLECTBAMW MEHANacb MNO-pasHOMY.
Tak, B 1985 rogy coaepxaHue CTPOHUMA O g
ncecnegyembix obbeKTax BapbWpOBanochb oT
2,7+0,5 nKu/Kkr,n 8 MonoKke Ao 672+146,6 nKu/Kr,n B Koctu
KPYMHOro poratoro CKOTa, a B OCTajbHbIX npobax 3ToT
roKasaTenb He npesbiwan 67,8+10,6 nKu/kr,n. B 1986 rogy
coaepiKaHue Ok g nccnesyemblx  0bbeKTax pesKo
BO3pPOC/IO, BbICOKAA aKTMBHOCTb [JaHHOroO  M30ToMa
OTMeYeHa NPaKTUYEeCKM BO BCEX UCCedyeMblx Npobax. Tak,
B MOJIOKe yBe/AMdyeHWe cocTaBuno — 2,5 pasa
(7,2¢1,2 nKu/kr,n), B maAce KPynHoOro poratoro cKota
YBENINYNNOCL coaeprKaHue sr no cpaBHeHuto ¢ 1985 r.
6onee yem B 10 pa3 u coctasuno — 703174 nKwu/kr,n,
TAK)Ke BbICOKasi aKTUBHOCTb OTMEYEHA M B APYrMx 06beKTax
cpeabl: KOCTb KPYMHOro poraTtoro ckota — 7184158, CeHo
ceAHHoe — 586,7x70nKu/kr,n, Tpasa cesAHHas —
643,5+149 nKu/kr,n, Conoma — 320,580 nKu/kr,n u T.4.
BbicoKkoe copeprkaHue 5t BbisBREHO npobax B 1987 rogy,
0COBEHHO B  KOCTM  KPYMHOrO poratoro ckota -—
1226+79 nKu/kr,n, 8 conome 211,0+40,5 nKu/kr,n, a Takxe
M B APYrMX UccnefoBaHHbIX 06beKTax BHeWHel cpeabl. B
nocneaytouwme rogbl (c 1988 no 1990 rr.) 3TM nokasaTtenu
HaxoAW/IUCb Ha CpegHEM YPOBHE, KPOME KOCTU KPYMHOro
poraToro CKoTa, rAe BbIAB/IEHO BbICOKAA aKTUBHOCTU
CTPOHUMA, a uMeHHO B 1989 r. — 1325,7+335,6 nKu/kr,A.
Bo3MOXHO, 3TO CBA3AHHO KPYroBOPOTOM PaZMOaKTUBHOIO
BellecTBa 90Sr, KOTOpOe Monaso B Hayane Mo4ysy, a 3aTem
NnepeLuno B pacTeHus, Aanee Nno LenoYKe HaKananmeanaoch B
KOCTAX XMBOTHbIX.

M3yuaa copepikaHue pagnoaktusHoro uesma —~ Cs
B 0ObEeKTax BHelWHel cpeabl, Hamu ObINO OTMEYeHOo
yBeMYeHne JaHHOro paguoHykanaa B 1986 ue 1987 rr. no
cpaBHeHuto ¢ 1985 rogom. B 1985 rogy makcMmasnbHbIl
nokasaTtefb pPaAnoaKTUBHOCTMU ¥es s npobax coctaBnan
27,3%2,2 nKu/kr,n  (ceHo ceAHHOe), a HaumeHbluas
aKTMBHOCTb BbiABAEHa B Monoke 3,3+1,09 nKu/kr,n. B
cpegHem no BCEM nccnefoBaHHbIM npobam,
PagMOaKTUBHOCTb 137Cs Bbina Ha ypoeHel0,9+3,1 nKu/kr,n.
OpHako, nocne npowucwectema YAIC B 1986 roay
nokasaTtenM PagMOaKTUBHOCTU LE3nA ¥7cs B obbekTax

137

(npobax) uccnegoBaHWA  pe3Ko  BO3POCAM MO BCel

TeppuTopun [JarectaHa. BbICOKMI ypoBeHb
137

paguoaktMeHoro ~~'Cs BbIfIBIEH MO BCEM MOKasaTensm.

Tak, copepraHWe [AHHOro BewecTBa MO CPABHEHMIO C
1985 ropom BO3pOC/IO B HECKO/IbKO COTEH pPa3 MPaKTUYeCKn
BO Bcex obbekTax (npobax) uccnenoBaHMAa M COCTaBMAO:
ceHo ectecTtBeHHoe — 8801+6000 nKu/Kr,n, ceHo cesHHoe —
782913260 nKu/kr,n, Tpasa ecTecTBeHHas -
3920%2080 nKu/Kr,n, 1 T.4. BbICOKWIA ypoBEHb COAEpPKaHUA
B37cs otmeuen B monoke — 130,7+37,5 nKu/kr,n, 8 mAce
KpynHoro poratoro ckota — 837+301 nKu/Kkr,/1, a Takxe B
KOCTAX KPynHOro poratoro ckota — 180,9+26,6 nKu/kr,n. B
1987 roay BbICOKMI YypOBEHb PaAMOAKTUBHOCTU 1¥¢cg
Habnodanca Bo Bcex UccnenoBaHHbiX npobax. OcobeHHO
BO3pPOC/IO COAEprKaHMe wu3oTona ¥cs B monoke —
158+33 nKuW/Kr,/1, B KOCTAX KPYMHOro poratoro ckota —
6334137 nKwu/kr,n, B cunoce — 758+326 nKu/kr,n, B
Kombukopmax — 1134+306 nKu/Kkr,n, a nNo ocTasbHbIM
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NoKasaTenAMm HesHauutenbHo cHusmnocb. C 1988 r. no
1990 r. cuTyauma no pagMoOaKTUBHOCTM Le3nAa ¥es g
obbekTax (npobax) wccnefoBaHUA M3MeHWNach. Tak,
coAepKaHMAa uesuna Bcs pesKko CHU3WAOCb, HO TeM He
MeHee No cpaBHeHWUto ¢ 1985 rogom ypoBeHb aKTUMBHOCTU

AaHHOro mn3otona 6bln BbICOKMM B AECATKMU pas, 0COBeHHO
no monoky — 27,1x18,3 nKu/kr,n (8 1988 r.), 6,9+0,6
nku/kr,n (1990 r.); B maAce KpynHOro poratoro CKoTa —
170,5¢49,5 nKu/kr,n (8 1989 r.); B KOCTU KpymHOro
poraToro ckota — 112,8+12,3 nKu/kr,n (1990 r.) u t.4.

90 137
Tabnuua 1. MokasaTenun cogep:kaHuA (aKTUBHOCTU) paanoHYKANA0B ~ Sr, — Cs B aKocucTemax (bunoreoueHosax)

pecnybaukm c 1985 no 1987 rr.

Table 1. Indicators of the content (activity) of radionuclides 90Sr,

of the republic from 1985 to 1987

137 . .
Cs in ecosystems (biogeocenoses)

137

O61beKTbl UccnepoBaHUA
Research objects

CopepiKaHue %St nKu/kr/n
Content of *sr pKi/kg/|

CopeprxkaHue

Cs nKu/kr/n

Content of **’Cs pKi/kg/|

1985 1986 1987 1985 1986 1987

CeHo ectects / Natural hay 67,8+10,6 48,1+17 178,6+48,3 11,7%2,2 8801+6000 2881+434
CeHo ceaHHoe / Sown hay 54,915,42 586,7+70 140,5+27,5 27,3122 782913260 29201856
CeHax / Haylage 39,417,7 38,019,5 132,3+31,3 11,2+3,5 264911037 7781182
Conoma / Straw 42,2123 320,580 211,0+40,5 10,6+2,9 38681568 1322+300
Tpasa ecrects. / Natural Grass 44,6+10,7 38,2171 94,5+16,5 7,1843,8 392042080 11394343
Tpasa cesaHHana / Sown grass 37,945,8 643,5+149 68,0£13,7 6,4+2,0 711412108 453171
Cunoc / Silo 42,6+12,0 26,4113,2 51,2+23,5 25,617,09 15,3+25,2 7581326
Komb6ukop / Compound feed 32,546,8 54,21+16,5 51,8+13,6 7,9+1,7 495,894 11341306
Monoko / Milk 2,7+0,5 7,211,2 3,910,8 3,3%1,09 130,7+37,5 158133
Masco Kpc / Cattle meat 13,3%#4,3 703+174 25,8+7,8 10,9+2,3 8371301 253+59,2
Koctb Kpc / Cattle bone 672+146,6 7181158 1226+79 8,9+1,9 180,9+26,6 6331137

Ta6bnuua 2. NokasaTenu cogepraHua (aKTMBHOCTW) PaAUOHYKANAO0B 90gr 137Cs g skocucTemax (bunoreoueHosa)

pecnybaunkum c 1988 no 1990 rr.

Table 2. Indicators of the content (activity) of radionuclides “°Sr, *’Cs in ecosystems (biogeocenoses)

of the republic from 1988 to 1990

O6beKTbl CopepiaHue 0S¢ nKku/kr/n CopepixaHue 37¢s nKku/kr/n
uccnepoBaHua Content of *°Sr pKi/kg/| Content of **’Cs pKi/kg/|
Research objects 1988 1989 1990 1988 1989 1990

Ceto ecrects. 60,6+18,1 53,8431,2  126,2423,1  101,3%26,5 31,1#13,1 128,4435,6

Natural hay

Cero cesnoe 57,1#151  102,3%753  172,8442,7  364,2¢283,1  1583#59,1  114,6:31,6

Sown hay

CeHax

Haylage 57,3124,2 58,5+25,7 104,9+11,9 170,1+139,3 35,6+11,4 172,1+18,9

gt"r’;:/""a 64,0+21,4 104,3+66,7 118,9+18,9  217,5+124,1 33,2+12,0 159,7+22,6

Tpasa ecrects. 57,7+19,6 92,9+48,2 92,4t11,8  5350£169,4  56,5:38,1 77,6£9,4

Natural grass

Tpasa ceanHoe 55,9+16,3 23,5+19,7 73,0¢13,2  160,8+66,8 13,043,7 83,2+12,4

Sown grass

Cunoc _ _ _

Silo

Kom6ukopm 46,0+28,0 44,8+33,3 45,2457 84,564,2 25,5423,4 85,3+10,1

Compound feed

mi‘l’:mw 5,9+4,3 3,612 6,10,6 27,1£18,3 4,843,0 6,940,6

Msco kpc 18,7+17,1 9,5¢4,4 9,2¢1,1 154,8+182,5  170,5:49,5 99,3£10,4

Cattle meat

Koctb kpe 1003,14459,5 1325,7+4335,6 1135,7429,4  43,4+30,1 76,5+50,4 112,8+12,3

Cattle bone

Kak BugHO wu3 Tabauy 1 u 2,
gy

137
C

BbICOKUI  ypOBEHb

cenrua 2°Pb B o6bekTax (npobax) BHewwHel cpeabl. B 1985

rogy nokasaTenu COLEp)KaHWsA PaAMOaKTUBHOIO

20 g

PaAMOaKTUBHOCTM  M30TOMOB S npuxoguTca
MMeHHO Ha 1986-1987 rr., Korga paauvauMoHHbIN GOH B
pecnybanMKM  U3MEHWNCA  BCAeACTBME  TEXHOTEHHOro

npowvcwectsua (B3pbiea) Ha YASC.

B vccnefoBaHUAX PagMoOHYKAWAOB M paauaLMoH-
Horo ¢oHa B 3Kocucteme (buoreoueHose) B pecnybnvke
OCTaeTCcA HEMasoBaXKHbIM M3ydYeHWe cymmapHoh 6eTta
aKTUBHOCTM W COLEpKaHWA PaAMOAKTMBHOTO BeLLecTBa

0bbeKTax BHeLWHel cpenbl Kosebanucb B npegenax or
1,0£0,8 nKu/kr,n (B mAce KpynmHOro poraToro CKoTa),
4,4+2,8 nKu/kr,n (B Kombukopmax) u T.4., 4o 41,3153
nku/kr,n (B ceHe ceaHHom), 42,1+21,3 nKu/kr,n (B KocTAx
KpynHOro poratoro ckota), a ¢ 1986 no 1988 rr., atn
nokasartenn yBeNWYMAUCb B HECKoAbKO pa3. OcobeHHo

210
BbICOKO BO3POC/O COAEpaHWe paauoHyknuga “~ Pb B

140
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npobax pacTUTeNbHOroO NOKPOBa 3eMU, @ UMEHHO B CEHe
ceAHHom — 147,4%38,1 nKu/kr,n (8 1986 r.), 87,3+18,3
nKu/kr,n (8 1987 r.), B ceHaxe — 92,7+9,7 nKu/kr,n (8 1986
r.), 69,5£27,0 nKu/kr,n (8 1987 r.). Coaep»aHue 3TOro
M30TOMa YBEANYNAOCH U B APYrMX UCCAeA0BaHHbIX Npobax.
B Toxe Bpems Habnl04aNnoCb MOBbIWEHWE PagMOaKTUB-

20y g npobax KMBOTHOTO MNPOUCXOMKAEHUA, a
MMEHHO: B KOCTM KPYynHOro poraTtoro ckota — 136,0+19
nku/kr,n (8 1986 r.), 110,0£21,0 nKu/kr,n (8 1987 r.),
129,1+53,3 nKu/kr,n (8 1988 r.), B MACe KpynHOro poratoro
cKota — 6,9%1,3 nKu/kr,n (8 1986 r.), 4,4+1,7 nKu/kr,a (8

HOCTU

Ta6auua 3. MoKkasaTenun cogepaHus (aKTUBHOCTM) paaAnMOHYKANAA
B aKocucTeme (buoreoueHosa) pecnybamnkm c 1986 no 1988 rr.

1987 r.). B Tabnuue 3 TaKxe npueeaeHa obuan cymmapHas
[B-aKTMBHOCTb B 0ObEKTax BHELIHEN cpeabl, HAX0AALMXCA B
aKkocucteme pecnybavMku. Tak, NO HawuMm AaHHbIM B
pa3nMuHbiXx  obbekTax  (npobax) BHewHel  cpesbl
CyMMapHasa [B-aKTMBHOCTb BapbuMpoOBanacb Mo roAam.
BbICOKMIA ypoBeHb [B-aKTMBHOCTU BbISIBNEH B CO/MOME —
18,812,6 HKu/Kr,n (B 1986 r.), B KOCTAX KPYMHOro poraToro
cKoTa — 24,6%2,3 HKu/kr,n (B 1987 r.) n B ceHe ceAHHOM —
20,6%4,8 HKu/Kkr,n, a B cpegHem obuime nokasatenu 6biam
BbllLE MO CPaBHEHMIO C NpeablayLlmnmm rogamu (Tabn. 3).

210 o
Pb 1 cymmapHoi B-akTMBHOCTM

Table 3. Indicators of the content (activity) of radionuclide 2%} and total beta activity in the ecosystem (biogeocenosis)

of the republic from 1986 to 1988

O61beKTbl UccnesoBaHua

Copepxanue 2°Pb nKu/kr/n
Content of **°Pb pKi/kg /|

CymmapHas B-aktuBHocTb nKu/kr/n
Total B-activity pKi/kg /I

Research objects

1986 . 1987 r. 1988 r. 1986 . 1987 r. 1988 r.
CeHo ectects. / Natural hay 41,2418,1 106,2+15,0 107,0+17,5 14,516,6 17,3+2,8 12,5#4,1
CeHo ceaHHoe / Sown hay 147,4+38,1 87,3118,3 47,5+14,5 - 17,2+£2,9 20,614,8
CeHax / Haylage 92,749,7 69,5+27,0 54,5+43,5 7,5%1,3 7,612,2 12,8+5,7
Conoma / Straw 71,3119,6 52,318,2 56,6+19,4 18,812,6 12,1+1,1 16,914,0
Tpasa ecrects. / Natural Grass 54,4+14,7 54,619,3 50,2+13,2 8,2+2,6 - 14,1+4,8
TpaBsa ceaHHan / Sown grass 62,1+11,7 52,7+8,4 58,8+12,2 - 6,940,7 12,6%4,9
Cunoc / Silo 24,212,6 79,7£32,5 - 5,614,0 - -
Kom6ukop / Compound feed 14,2+3,4 14,4+2,9 10,245,1 3,1+0,3 4,1+0,3 7,745,1
Monoko / Milk 3,9+1,2 3,9+1,1 1,4+0,5 1,1+0,1 1,1+0,1 1,610,7
Msco Kpc / Cattle meat 6,911,3 4,4+1,7 3,0+2,2 2,110,3 3,4+2,6 2,441,0
Koctb Kpc / Cattle bone 136,0£19 110,0+21,0 129,1453,3 - 24,6+2,3 14,615,1

3a nocnegHue (2017-2019 rr.) aKTMBHOCTb
PaANOHYKNNAO0B Osr, ¥csg obbekTax (npobax) BHelwHew
cpeabl B pecnybaunke Haxoamnace Ha yposHe B 1990 roaa.
OaHako Habnwopaetca  HaKoMJeHWe  PagMoaKTUBHbIX
BelecTB B Npobax XMBOTHOTO MPOMUCXOXKAEHMA, @ UMEHHO
CTPOHUMA %St g monoke. TaK, BbICOKMA YPOBEHb OTMEYEH B
2017 r. (8,1+0,6 nKwu/kr,n), 8 2018 r. (6,3+0,5 nKu/kr,n ),
KOCTAX KpynHOro poratoro ckota — 1156167,0 nKu/kr,a(s
2017 r.), 1141++44,6 nKu/kr,n (8 2018 r.) 1 4yTb B MeHbLUEN
creneHn obHapyxKeHa B 2019 roagy (981+36,3 nKu/kr,n) B
Kunbke (Kacnuitckoro mops) B 2017 r. (28,4+4,96 nKu/Kr,n).
B npobax pacTUTENbHOIO MPOUCXOMKAEHUA MaKCMMasbHOe
cogepkanua °Sr BbII0 BbIIBAEHO B CEHE ECTECTBEHHOM B
2018 r. (186,3+£20,8 nKu/Kr,n), yytb mMeHbwe B 2017 r.
(185,5%+21,9 nKu/kr,n), a B ocTanbHbix 06bekTax (Nnpobax)
BHEWHeN cpedbl aKTMBHOCTb COCTaBMAa B cpeaHem —
70,5+15,9 nKu/kr,n ¢ KonebaHuamu ot 8,0+1,7 nKu/Kkr,.n 8
Kombukopmax B8 2018 r. go 141,5+12,8 nKu/Kkr,n B ceHe
ceaHHom B 2017 r.

3a atm rogbl (c 2017 no 2019 rr.) BbiABAEHA
pafMOoaKTUBHOCTb ¥es B npobax pacTUTeNbHOro
npoucxoxaeHusa. Tak, 6onble Bcero BbiiBaeHo B 2017 r. B
ceHe ectectBeHHOM — 148,5+16,7 nKu/kr,n, B conome —
106,7+12,4nKu/kr,n, 8 2018 r.103,1+11,7nKun/kr,n, a B
npobax KMBOTHOrO nNpoucxoxKaeHua 6Honblue Bcero
akTMBHOCTL "/Cs  MaKCMManbHO OTMeYeHa B KusbKe
(Kacnuitckoro mopsa) B8 2017 r.(47,7+9,3 nKu/kr,n). Ucxogs
M3 Tabavubl 4 MOXKHO yBMAETb, YTO 06WAA cymmapHas
B-akTMBHOCTL B 2019 rogy nowen Ha cnag nNpakTUYecKkn BO

rogbl
137

BCEX UCCNef0BaHHbIX OBBEKTax B aKocUcTeMe pecnybivKku
Mo CpPaBHEHWIO C Npeablaywnummn rogamn. BoamoxHo, ato
CBA3AHO C Tem, YTO YaCcTUYHO MpPOM3OLIEeNn pacnaj
OCHOBHbIX PaAMOHYKANA0B 9°Sr, 137Cs B o6bekTax BHeWHel
cpeabl UM NoLen Ha CHUXKEHME aKTUBHOCTb 3TUX BELLEeCcTB
no ucTeyeHuu onpegeneHHoro spemeHn (6onee 30 ner)
nocse TexHoreHHon asapum YA3C.

Jleiiko3 KpynHOro poratoro CKoTa MMeeT WKpoKoe
pacnpocTpaHeHMe BO BCeX MPUPOAHO-KAMMATUYECKUX
30Hax pecnyb/1MKM, 0COBEHHO Ha PaBHUHHOM ee NJI0CKOCTH
[12]. Kak BuMAHO w13 Tabauubl 5, B NpPOBEAEHHbIX
AMArHOCTUYECKUX WMCCNef0BaHMAX MO NEeNKo3y KPYmnHOro
poraTtoro CKOTa, BbICOKUMA MPOLEHT MHOUUMPOBAHHOCTU
BMPYCOM /IeiiKO3a KPYMHOTO pOraToro CKoTa OTMeYeH C
1988 no 1993 roabl, 3a 3TO BpemMa YBE/AMYMAOCb YUCAIO
remaTosiorMyeckn 60/bHbIX XMBOTHbIX. B 1988 roay
NpoueHT MHoMLUMpoBaHHOCTM BJIKPC 6bin Hanbonbwmnm u
coctasun 32,2% (2977), a 8 1989 r. 21,3% (6783), 8 1990 r.
19,8% (3678), B 1991 r. 23,3% (2006), B 1992 r. 13,2%
(1161), a 8 1993 1. 23,0% (1186). B TOXXe BpemA, NPOLLEHT
remo-60/bHbIX MBOTHbIX B pecnybivke Konebancs B
npeaenax ot 2,0% (8 1993 r.) go 13,2% (8 1991 r.), a 8 1988
r. 3TOT NoKasaTtesnb coctasun 9,4%. B cpegHem npoueHT
MHOUUMPOBAHHOCTM BMPYCOM NeliKo3a KPYMHOro poraToro
cKoTa B pecnybamke ¢ 1988 no 2008 rr. coctasun — 14,9%, a
remo-60/bHbIX  BbIABAEHO 9,5%. MeTtoaom
ceposiornm B PN, 6b11a noaseprHyta 163961 npoba kposu
KPYMHOro poraToro CKOTa, a No remMato/iorMmn uccnefoBaHo
28801 ronos.

Bcero -—
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Tabauua 5. PesynbTaTbl CEPONOTMYECKMX U TEMATOIOTMYECKUX UCCe0BaHMI Ha NIEMKO3 KPYNHOIo poraToro cKoTa
B X03AaKicTBax pecnybamkn farectaH ¢ 1988 no 2008 rr.

Table 5. Results of serological and hematological studies on bovine leukemia in farms of the Republic of Dagestan
from 1988 to 2008

UccnepoBaHO cepoiorMyeckum metToaom UccnepoBaHO remaTonorMyeckKum mMetToaom
Investigated by serological method Investigated by hematological method
Foabl Bcero % UHPULMPOBAHHOCTHU MNpob6bi BbisiB/IeH BbICOKMIA
Years ronos (+) 8 PUL, CKoTa KpoBu NepPCUCTEHTHbINA 1eMKOLUTO3 o
Total (+) in RID % of livestock Blood High persistent leukocytosis
goals infection rate samples detected

1988 9248 2977 32,2 9451 888 9,4
1989 31823 6783 21,3 9127 1031 11,3
1990 18592 3678 19,8 4657 512 11,0
1991 8613 2006 23,3 1277 168 13,2
1992 8777 1161 13,2 755 26 3,4
1993 5157 1186 23,0 1039 21 2,0
1994 11413 1538 13,5 401 16 4,0
1995 9575 1219 12,7 733 8 1,1
1996 6773 979 14,5 145 - 0
1997 6041 462 7,6 18 - 0
1998 5162 384 7,4 128 - 0
1999 4112 151 3,7 72 - 0
2000 2553 48 1,9 511 - 0
2001 2300 68 3,0 49 - 0
2002 2610 197 7,5 60 13 21,7
2003 2133 23 1,1 20 - 0
2004 3287 60 1,8 72 - 0
2005 3127 758 24,2 286 53 18.5
2006 2658 335 12,6 - - -
2007 - - - - - -
2008 20007 581 2,9 - - -
Bcero / Total 163961 24594 14,9 28801 2736 9,5
Kak BMAHO w3 Tabauubl, ucCCNefoBaHUSA MPOBOAUAUCH [Onsa cpaBHUTENbHOrO acrnekTa Mbl COMOCTaBMAM

BbIOOPOYHO W He B MOJIHOM Mepe OTpa)kaloT obLuyo [aHHble NO PaAMOaKTUBHOCTU 90Sr, Ycs B pecnybnuke no
CUTYaUMIO NO NeKo3y Ha AaHHbli nepuos BpemeHun (c TeXHoreHHow asapunm Ha YASC (B 1985 r.) u nocne
1988 no 2008 rr.). Tem He MeHee, BbICOKMI YPOBEHb remo- npoucwectsua (B8 1986 r.) ¢ ypoBHEM pacnpoCTpaHeHUs
60N1bHbIX M UHOULMPOBAHHbBIX BUPYCOM NENKO3a KPYMHOrO BMpYCa sieliko3a KpynHOro poratoro ckota ¢ 1988 rogom.
pOraToro CKOTa *KMBOTHbIX OTMedeH 1 B 2005 r. (24,2%), B MonyyeHHble pe3ynbTaTbl HAMW 0TOBPAaXKeHbI Ha pUCYHKe 1.
1996 r. (14,5%) n T.4.

019,80%

1990+ 3678
’ 11%% 5 u % uHduumporanHocT BINKPC / % of BLV

infection
921,30%

1989r. | $50.5
181,9

be783

1 HduyupoearHocTs noronoesA BNKPC e
932.20% s

PWL/ Infection rate of cattle in RID
1988r. 185.9 205
142,63

1987 r. 1129.9 B AKTUBHOCTb paguoryknuga Cs-137 nKu/kr,n

198,5 ‘ (ycpepHeHHbIe gaHHele no rogam) [ Activity
of a radionuclide Cs-137 pKilkg,l (average
data for years)

1986r. —6258‘25
2262

B AKTMBHOCTb paguoHyknuga Sr-90 nKu/kr,n
(ycpedHeHHLIe AaHHEIe no rogam) [ Activity
of a radionuclide Sr-90 pKilkg,| (average

1985r. 31915%5 data for years)

PucyHok 1. lpadmyeckoe n3obparkeHne NoBbIEeHHOW aKTUBHOCTM PaANOHYKANA0B 5 1 ¥7Cs no rogam,

a TaKXe KonebaHue MHOUUMPOBAHHOCTM BUPYCOM NIeKo3a KpYMnHOro poratoro ckota (B/IKPC) B pecnybnuke
Figure 1. Graphic representation of increased activity of sr and *’Cs radionuclides by years,

as well as fluctuation of bovine leukemia virus (BLV) infection in the republic
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M3 pucyHKa 1 BMAHO, YTO COAEp)KaHWe PaANOHYKANZ0B
Osr, B'Cs B obbexTax (npobax) BHelwHel cpeabl B
pecnybnuKke pesko Bo3pocno B 1986 n 1987 rr., a B 1988
rofly ypoBeHb PafMOaKTUBHOCTU CHM3UMACb. BO3MOXKHO,
B/MAHWE PaSMOM30TONOB (9°Sr, 137¢g, 210p 13 Aap.) ctano
NPUYNHON CHUMKEHUSA MMMYHHOTO CTaTyCca KMBOTHbIX, YTO
MOFN0 AaTb TONYOK K 60/1bleMy pacnpoCTpaHEHUIO BUPYCa
NleKo3a KPYMHOrO POratoro CKOTa W YBEIMYEHUIo
KO/IMYECTBA TreMo-60/bHbIX Cpeau KPYMHOro poratoro
CKOTa B nocieaytoLme roapl.

BbIBOAbI
B cBeTe BbILWEMN3NOKEHHOTO MOXHO cAenatb caeaywoume
BbIBOAbI:
1. BbICOKMIA ypOBeHb PaAMOaKTMBHOCTM WM30TOMNOB ~ Sr,
Bcs, b B pecnybnuke BbifBAEH B WUCCAeA0BaHHbIX
obbeKkTax (npobax) nocne npoucwectsma Ha YASC ¢ 1986 u
1987 rr.
2. MNpu KpyroobopoTe pagMOHYKAMAOB B 3KOCUMCTEME
(bunoreoueHo3e) pecnybankM, B Havyane paaMoOaKTUBHbIE
BELeCTBa aKKyYMy/IMpOBa/iMCb B MNOYBE, a 3aTem uyepes
KOPHEBYI cUCTeMy Nonagann B PacTeHWA U Mo Lenoyke
nepexoauan 1 HakanJaneaanucb B OpraHM3Me }KUBOTHbIX.
3. ConocTtaBneHue CTAaTUCTUYECKMX AAHHbIX MO NelKo3y
KPYMHOro poratoro CKOTa U coAeprKaHue pafMOaKTUBHbIX
M30TOMOB B OObBEKTax BHeWHel cpeabl B pecnybauke
BbIABMAWN NPUYNHHO-CNEACTBEHHYIO CBA3b C YBE/IMYEHUEM
cogepKaHMem pPagnoHyKNnMaoB (9°Sr, 13706, 2% ap.) B
6buoreoueHose B 1986—1987 rr. U BbICOKMM MNPOLEHTOM
(32,2%) pacnpoctpaHeHusa B/IKPC cpeau MBOTHbIX B 1988
rogy.
4. To cpaBHeHuto ¢ 1985 roaom cymmapHas B-akTMBHOCTb
pPagMoOHYKAMAOB B OOBEKTax BHeLWHeW cpeabl pesKo
BO3pOCAa, 0cobeHHo B npobax *KMBOTHOTO
NPOUCXOXKAEHUA.

Takum 06pasom, aKTUBHOCTb PaAUOHYKANA0B (9°Sr,
B¥es, %p y Ap.) B 0bbeKTax BHelwHel cpepdpbl nocne
npoucwectema Ha YASC B 1986 r. npesbiwana npenenbHoO
[OMNYyCTUMble HOPMbI, YTO MOBAMUANO Ha 3KOJOTUYECKYIO
cuTyaumio B pecnybauke.

90
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Peslome

Llenb. PauuoHanbHOe WCNo/ab30BaHME KOPMOBbIX yroauii CeBepHOro
KaBKasa, 3HauuTeNbHaA 4acTb KOTOPbIX PACcno/iaraeTcs B YCAOBUAX rop,
ABNAETCA OAHOW M3 BaXKHbIX 3aZay B pelleHuM npobnembl NOBbILEHUA
30PEKTUBHOCTM BEAEHMA KMBOTHOBOAYECKOW oOTpaciu. CnoxHocTb
pelleHnn, KOTOpPOW 3aKNoYaeTca B  HEeAOCTaTOYHOM  M3YyYeHHOCTU
MEXaHM3MOB aJanTaLun CeIbCKOXO3ANCTBEHHbIX ¥MBOTHbIX, B YaCTHOCTU
KPYMHOro pOraToro CKOTa, K 3KONOro-KAMMATUYECKMM OCOHBEHHOCTAM
3TOro pernoHa. Tak Kak remonosTuyeckan GyHKLMA KPOBU JIEKUT B OCHOBE
U3He[eATeNbHOCTU OpraHn3mMa, a reHeTUYECKMit noanmopdr3m aBaseTca
Mepoi ero afanTUMBHOCTU, TO M3y4yeHWe remMaTosIorMyeckoro npodunsa m
CTeneHn reHeTUYeCKoM W3MEeHUYMBOCTM KPYMHOTO poraToro CKoTa
KaBKa3CKoW 6ypolt Mopozbl CTaso Le/Iblo HAaCTOALWMX UCCeA0BaHUN.
Matepuan u metoapl. FemMaTONOTMYECKMMM, FTEHETUKO-CTAaTUCTUHECKMMM
MeTo4aMM aHanM3a M3y4eH remMaTtoiorMyeckuii npoduab, reHetTnyeckas
CTpYKTypa reHoB GH, PIT-1, PRL MO/IOYHOrO CKOTa KaBKa3CKoW 6Gypoi
nopoAabl, pPasBOAMMOW B  PaA3HbIX 3IKOJOFO-KNMMATUYECKUX  30HAX
[arecTaHa.

3aknoueHue. Brnepsble M3yyeHa remonosTUHecKas ¢YHKUMA KPOBU B
KOHTEKCTe reHeTMYecKoW W3MEHYMBOCTM MONYAAUMA MOJIOYHONO CKOTA
KaBKa3cKow bypoli mopoabl, pa3BogMmbix B ycioBuax npearopba (100-200
M Hag ypoBHemM MopA) M rop (650-1250 m Hag ypoBHeM Mops).
MonyyeHHas wHbOPMaUMA [AaeT npeacTaBleHWe M OTBET O posu
remaTosIorMyeckoro npoduas, cTeneHn reHeTUYeckom M3MEHUYMBOCTU NpuU
GOpMMPOBAHUM  MPUCNOCOOUTENBHO-KOMMNEHCATOPHbIX MEXaHW3MOB K
KOHKPETHbIM YCNIOBMAM cpegbl. Mcnonb3oBaHME remaToNorMYeckux,
MOJIEKYNIAPHO-TEHETUYECKUX METOAOB Mo3BoNAET bonee rnybxe usyyntb
apanTUBHbIE XapPaKTEPUCTUKM MOJIOYHOTO CKOTa KaBKA3CKolM bypoit
nopoAbl ANA AaNbHENLIEro ero COBepLIEeHCTBOBAHMA.

Kniouesble cnosa
Afantaums, YcnoBUA COAEpXKaHWA, NOMnynauusa, remaTosIorMyYeckui
npodub, reHeETUYECKAsA U3MEHYMBOCTb, MOJIOYHbIN CKOT.
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Abstract

Aim. The rational use of North Caucasus forage lands, a large part of which
is located in the mountains, is one of the important tasks in addressing the
issue of improving the efficiency of cattle breeding. This appears quite
challenging, as the mechanisms of adaptation of farm animals, in
particular cattle, to the environmental and climatic peculiarities of a
certain region have not been sufficiently explored. Since hematopoietic
function of blood is the basis of organism’s vital functions and genetic
polymorphism is the measure of its adaptability, the present study is
aimed at examining haematological profile and the degree of genetic
variation in the Brown Caucasian cattle.

Materials and Methods. Haematological, genetic and statistical methods
of analysis were used to examine the haematological profile and genetic
structure of genes GH, PIT-1, PRL in Brown Caucasian dairy cattle, bred in
different ecological and climatic zones of Dagestan.

Conclusion. This was the first time that hematopoietic function was
studied in the context of genetic variation in Brown Caucasian dairy cattle
bred in the foothills (100-200 m above sea level) and mountains (650-
1,250 m above sea level). The information obtained gives an idea of and an
answer to the question about the role of haematological profile and the
degree of genetic variation in the development of adaptive and
compensatory mechanisms to specific environmental conditions. The use
of haematological, molecular and genetic methods allows the further
exploration of the adaptation traits of Brown Caucasian dairy cattle for
their further improvement.

Key Words
Adaptation, breeding conditions,
genetic variation, dairy cattle.

population, haematological profile,
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A.A. O3p0emnpoB u Op.

BBEAEHUE

Ona xusotHoBoacTBa CeBepHoro KaBkasa, 3HAYUTENbHYIO
TEPPUTOPUID  KOTOPOrO  3aHMMAIOT  TFOpbl, U3y4yeHue
MeXaHU3MOoB agantauum CEeJ/IbCKOX03ANCTBEHHbIX

KMBOTHbIX UMeeT 0c060 BaXKHOE NPAKTUUECKOE 3HAYEHME.

B ycnosuax rop ynbTpaduoneToBble  yuum
nencTeyloT 60see  MHTEHCMBHO, YTO COMPOBOXAAETCA
BbICOKOM MOHMU3aUMelN BO34yxa, HU3KUM COAEPNKAHWEM
KMCN0pOoAa, Pe3KMMU KoNebaHMAMU CYTOUHbIX U FOA0BbIX
TemnepaTyp, NOHMXKEHHbIM 6apomeTpUYeCcKUM
nasneHvem. KUBOTHble, HAXO4ACb B TaKMX CypoOBbIX
3KOIOrO-KNIMMATUYECKUX YC/IOBUAX, OAHOBPEMEHHO HecyT
M bonbwyto GU3MYECKYHO HarpysKy, OOYyC/NOBNEHHYHO
nepeaBuiKeHnem nNo TrOpHbIM CK/AOHaM, [06biBaHWEM
KOPMa M3-MoA CHera, NpeosoneBan Npu 3TOM A/UTesbHble
nepexoabl U3 OAHOWN KNMMATUYECKOW 30HbI B gpyryto [1].

PaumoHanbHoe 1cnonb3oBaHUe HoraTbix KOPMOBbBIX
yroguii (anbnuiickue nyra) npepgnosiaraet pasBegeHue
XOpOLWO NPUCNOCOBNEHHbIX K FOPHbIM YCNOBUAM MOPOA,
nonynAaunin KUBOTHbIX, KOTOpble Obl Nerko nepeHocuau
HW3KOE NapuuanbHOe AaBJEHUE, CYPOBbIE KIMMATUYECKUE
($aKTOpPbI, CNOMKHbIE YCI0BUA KOPMNEHUA, COAEPIKAHUA.

B ropHbIX yc/10BUAX NpOLLEecC afanTaLmm KUBOTHBIX,
Nno NUTEePaTypHbIM JaHHbIM PAAA ABTOPOB COMPOBOXK-
0aeTcA  M3MeHeHMAMU O YHKLMOHANbHOW AeAaTeslbHOCTU
pasnnMuHbIX  PYHKUMIA M cucTem, B TOM uucie U
remMonoaTMYeCcKOM, KOTopble HanpaBneHbl Ha NoadepiKa-
HMe  (U3MO/IorMYecKol  HOopMmbl,  obecneuymBaroLLel
HOPManbHyo XU3HeaeATeIbHOCTb opraHusma B
CO34aBLUMXCA IKOMOrO-KAMMATUYECKMX ycnoBuax [2; 3.
TaKol cUCTeMOl CAYXKUT KpoBb. Becbma pa3HoO6pasHbI
OYHKUMM  KpOoBU. ABNAACL BHYTPEHHEN cpegon Mexay
OpPraHM3MOM U BHEWHEWN Cpeaon, BbINOJHAET pPOJb
bydepa. MNoa BavaHMem uenoro paga GpakTopos, B TOM
yucne M NPUPOAHO-KNMMATUYECKMX, U MPOUCXOAALLNX B
OpraHu3me, KpoBb ABNAETCA OAHWM W3 YyBCTBUTE/bHbIX
nokasartesnien WU3MeHeHUl npu obuwen TeHAeHUMUM K
COXpaHeHMto NOCTOAHCTBA MopdoiorMyeckoro coctaea [4].

OfHMM M3 OCHOBHbIX (GAKTOPOB,  MUrpaloLWmx
Ba)KHYIO pPOSb B JKM3HEAEATE/NIbHOCTM OpraHuMsma B
yCcnoBusx rop, Asnsetca obecneyeHne M HacbILEHUEM
KMCNIOPOAOM, 4YTO COMPOBOMKAAETCA B UMPKYAUpYtoWen
KpoBM  yBeAnyeHMe ob6bema, MoBbllleHMe B Hew
KOHUEHTpaLUMM remornobuHa. 3To, B Nepsyl0 o4vepesb,
cnocobcTByeT BO3pacTaHUIO ero  yaenbHOro Beca B
opraHusme UM ANA  CHabKeHWa  AOMOAHWUTENbHLIM
KO/IMYECTBOM KUCNOPOZa OPraHOB W TKaHeW, B CBOWO
oyepesb, ocnabnan Tem cambiM HeOCTaTOK KMCN0POAa, TO
ecTb OTpuLaTeNbHOe AeWCTBUME MapLMasbHOrO AaBieHus
[3; 5].

B nocnepgHee
yaensetca meToZam

Bpema  bonblwoe
MOIEKYNAPHOM

BHMUMaHue
FreHeTuKn,

No3BONAOLMUM n3yyatb,
a4anTaLMOoHO-KOMNEHCATOPHblEe MeXaHW3Mbl,
obecneyvBalowme pasBeAeHUs KMBOTHbIX B  PasHbIX
3Konoro-reorpadnyeckmx 30Hax. To ecTb, BblIBAATb TOT
CMNEKTP  aAanTauMOHHbIX NpeobpasoBaHWii,  KOTOPbIA
obecneymMBaeT  KM3HEAEATENbHOCTb  OpraHusma B
CO3aBLUMXCA YCNOBUAX 0BUTaHUA [6].

3HauuTeNbHaA posb B npouecce agantauuu
OTBOAUTCA EHEeTMYeCcKoMy noaumopdMamy, KOTOpPbIH
ABnsaeTca mepo reHeTU4YecKom M3MEHYMBOCTH,
obecneumMBas oOpraHuMamy Ty NAACTUYHOCTb, KoTopas
HeobxoAMMan ANA BbIXKMBAHWUA B CO34aBLUMXCA YCNOBUAX
[7; 8].

BblAB/IATD, OueHunBaTb

MoneKynApHO-TeHeTUYECKNe meToapl AaoT
BO3MOXHOCTb BbIiBUTb 0CO60 LLeHHbIe FreHOTUMbI, XOPOLIO
afanTMpOBaHHbIe K CYLLLECTBYIOLLMM ycnosuam
coflepXaHuna  ONA  WWPOKO  WCMONb30BaHUA UX B
npakTuyeckol cenekuum [9; 10].

BblIEN3N0KEHHOE MOCAYKUAO LEeNblo U3ydeHus
reMaTos10rM4ecKoro npoduns, reHeTMYecKomn
M3MEHYMBOCTM KaBKa3CKoro 6yporo cKkoTta, pasBoAMMOro B
pasHbIX 3KONOrO-KAMMATUHECKUX 30Hax [arectaHa.

MATEPUAN N METOAblI UCCNEQOBAHUA
HayuyHo-uccnepoBatenbckaa pabota nposoaunacb Ha
KaBKa3cKol 6ypolt nopoge (Koposbl, Nn=70) MONOYHOrO
HanpasBnAeHUA NPOAYKTUBHOCTM, Pa3BOAMMOrO B PasHbIX
3KOMIOrO-KNMMATUYEeCKMX 30Hax [arectaHa: npearopbe —
BbicoTa oT 100 go 250 m Hag ypoBHEM mops, ropbl — 650-
1250 m Hag ypoBHem mopA. buomartepuanom pgna
onpegeneHna rematosiorMyeckoro npoduna u BolgeneHus
OHK Aasnanacb uenbHaa Kposb. [lpn uncnonb3oBaHue
KOMMepPYeCKoro Habopa peareHTOB
«DIAtom"™ DNAPrep100» (ISOGENELAB, Mockga)
nposoaunace BblgeneHve JHK, BbIxog KOTOpOW cocTaBua
3-5mKr/100mkn ¢ OD 260/280 ot 1,6 go 2,0. OnAa
nposeaeHua MeToA08 nup MCNONb30BaNCh
cneumannsnpoBaHHble KOMMepYecKume Habopbl
«GenePakPCRCore», (ISOGENELAB, Mocksa) [11].

leHoTUNMpOBaHME  uccieayemblx — MOMNyAAUUi
KaBKa3CKoW bypoit nopoabl 4na U3yyeHusa noammopodmsma
reHoB comaTtoTponuHa (GH), rmnodusapHoro ¢akTopa
TpaHckpunuuu (PIT-1), nponaktuHa (PRL) nposegeHo
MeTOZO0M NOSIMMMUPAZHO-LLENHOM PeaKkLmMm — NOAMMOopPPU3m
ONMH  PECTPUKUMOHHBbIX  pparmeHToB (MUP-MAPD) Ha
NPOrpaMmmMpyeMom 4YeTbipexKaHasibHOM TepMoLuKaepe
«Tepyuk» dupmbl «JHK-mexHonoaus» (Poccua) [12; 13].
MocTaHOBKa  MoAuMMepasHo-uenHon  peakuumn  (MNLUP)
OCYWEeCTBAANACL C  WCMOJIb30BAHMEM  CUHTE3UPYEeMbIX
cneumouyeckmx npaiimepos (taba. 1) [14].

Tabnuua 1. MHaMBMAayanbHble XapakTepuctukm ycaosuin MUP-NAPO

Table 1. Specifications for PCR-RFLP conditions

o 3ameHa
HykneotuaHble T C, omkura Amnnnowukar,
o 3HAOHYKNeasa HyKneoTuaa FeHoTun
nocnepoBaTesIbHOCTH TC, (n.H.) .
. . e Endonuclease Nucleotide Genotypes
Nucleotide Sequences annealing Amplification, (p.n.)
replacement
F:5’-gct-gct-cct-gag-cct-tcg -3’
R:5’-gcggcggcacttcatgaccct-3’ 65 Alul A W/ VL L
PIT-1

F:5’- caatgagaaagttggtgc -3’ .
R:5’-tctgcattcgagatgctc -3’ 2> Hinfl A=G AA/ AB/ BB
F:5’-cgagtccttatgagcttgattctt-3 63 Rsal ASG AA/AB/BB

R:5’-gccttccagaagtcgtttgttttc -3’
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MeToA0M ropU30oHTaNbHOIO refib-anekTpodopesa npu Yo-
cBeTe Onpeaensanocb YUCNO UM AAMHA  dparmeHTOB
PEeCTPUKLMN C UCNONb30BaHNEM IHIOHYKEA3 B arapo3HOM
rene pasHon KoHueHTpaumm ot 1,8 pgo 2,5% nocne
OKpaluBaHuA 3Tnavem bpomuctbiM. Mcnonbsosanca
CTaHZAPTHbIN KOMMEpPYECKNN Habop M50
«GenePakDNAMarkers» (ISOGENELAB, MocKBa) B KauecTse
MapKepa MoneKyaapHbIx macc [11].

Mopdonornyecknin coctaB Kposu onpeaenancs
MUCMONb30BaHNEM  OBLLENPUHATBIX  FremMaTONOrMYEeCKUX
MeTO/Z0B aHaNU3a 1 cneLmanbHbIX PacyeTos.

MNONYYEHHDIE PE3Y/IbTATbl U UX OBCYKOEHUE
CpaBHUTENbHLIA  aHann3  MopdONOrMYecKoro CcocTasa
KPOBW MCCNelyeMoro norosioBbs KPYMHOro poraToro ckota

CBUAOETENbCTBYIOT O TOM, 4YTO nepudepuyeckas KpoBb
nonynauuun, cogep:Kalleics B ycnosusx rop, boina 6onee
HacbIWeHHa apuTpoLUTaMm, nerkoumuTamm,
remornobuHom, MO  CPaBHEHUIO  C  KMUBOTHbIMMU,
HaxogawMmUca B npegropbe. Tak, B nepudepuyeckoi
KPOBM KMBOTHbIX, pPa3BOAMMbIX M COLEPXKALWMXCA B
ycnosuax rop, 6b1o Ha 7,7% 6onblue copepikaHue
KoandecTBa apuTpoumToB, Ha 11,8% c 6onee BbICOKMM
06bEMOM OAHOIO 3PUTPOLMTA, COLEPXKAHMA B HEM
remornobuHa c npesocxoacTBOM Ha 12,5%, 410 M
0bycnoBmno 60/blWYH0 €ro KOHLEHTPauuMio B KPOBM Ha
12,3%, no CpaBHEHMIO C aHajoramu MonynAuMM Wm3
pa3Bogumolii B npearopse (1abn. 2).

Tabnuua 2. Mopdonormyeckas KapTMHA U KAaYeCTBEHHbI COCTaB KPOBM KaBKa3CcKoro 6yporo ckota

B Pa3HbIX YCN0OBUAX COAEPHKaAHUNA

Table 2. Morphological pattern and blood quality composition of Brown Caucasian cattle

under different breeding conditions

dopmeHHble 3/1eMeHTbl KpOBU
Formed elements of blood

Femorno6uH
Haemoglobin

SputpouuTbl
Erythocytes
Ycnosusa 06BbEM
copeprKaHua opHoro NeikounTbi Koamuuecrso KoHueHTpauusa
. o/n YpoBeHb, B OAHOM !
Holding Konunuectso, 3putpoumra, 10 %
- 12/n 2 r/n aputpoumre, Mr .
conditions 10 MKM Leukocytes, . Concentration,
. 9/l Level g/l Quantity in one
Quantity, volume of a 10 red blood cell %
10" single red
blood cell
mkm?
E::tﬁzﬁfbe 8,740,19 32,8£0,40 6,12:0,24  104,801,77 11,9:0,31 30,6£0,31
lopbl
. 9,1+0,21 37,210,31 6,5710,41 118,16+1,94 13,6+0,29 34,9+0,43
Mountain

BbifBNeHHAA 3aKOHOMEPHOCTb, BeposATHO, obycnoBneHa
TEM, YTO Y KMBOTHbIX B TOPHbIX YC/IOBUAX B MNpouecce
aflanTauuMn  NPoOUCXOAAT W3MEHEHUs  GYHKUMOHaNbHOMW
OEATENbHOCTM  Pas3/iMyHbIX CUMCTeM, B TOM uucie U
KpoBoo6palLeHus, KoTopble HanpasaeHbl Ha
noajepKaHve MOCTOAHCTBA MOPLMANbHOTO  AaB/eHus,
YPOBHA KWC/IOpOAa B KpoBW, 4TO obecneumsaer um
BO3MOXHOCTb CYLLECTBOBaHUA B 3TUX YCNOBUSAX.

Mpu conocTasNeHMM remaTonormieckoro npoduas
nccaeayembix MONYAAUMM C TEHETUYECKOW CTPYKTYypOit
reHOB, KOHTPO/IMPYIOLLMX MOJOYHYIO MPOAYKTUBHOCTb,
60n1ee APKO BbIBAEHHAA 3aKOHOMEPHOCTb NPOABKUAACH.

FeHoTMNMpOBaHEM YCTaHOB/IEHO, yTo
nonumopoéumsm reHos GH, PIT-1, PRL wuccnegyembix
nonynauuini, NpeactaBneH ABymMA annenamu: reH GH —
GH"w GH'; ren PIT-1 — PIT-1* v PIT-1%; ren PRL — PRL" n
PRLE; tpems rerotunamu: GHYY, GH™, GH'Y; PIT-1**, PIT-1%%
PIT—lAB; PRLAA, PRLBB, PRLAB, COOTBETCTBEHHO, C pa3HOM
YacToTOW BCTPEYAEMOCTH.

CpaBHUTENbHbIM  aHanu3 remaToN0rMyeckoro
NpoduAA M KOHCTAHT, XapaKTepu3yoLWMX FeHETUYECKYHO
CTPYKTYPY M3YyYEHHbIX FeHOB B UCCAedyeMblX MONyAALmaAX,
CBMAETENbCTBYET O  HEOAHO3HAYHOCTK BENNYUHDI
CpaBHMBaeMbIX MOKasaTenel, 3aBuUcALLEN Kak OT cpeabl
06WTaHWA }KUBOTHBIX, TaK U OT reHa (Tabn. 3).

CpaBHUTE/IbHbIM ~ @aHa/NM30M  YCTAHOB/NEHO, YTO
cpegHAs cTeneHb romosurotHoctv (Ca, %) M3ydyaembix

reHoB GH, PIT-1, PRL B nonynaunm KOpoB, CoOAepKaLLNXCA B
YCNOBUAX Npearopba, 6b11a 3HaUMTENbHO Bbilwe (Ha 7,8%),
Mo CpaBHEHWIO C MoOMynAuuMen, HaxoAsuieics B ropax,
coctaBus, B cpegHem, 71,9% — B npegropbe, 66,9% — B
ropax (P<0,01). [Mpwu 3TomM MOKasaTe/b YPOBHA
noanmopeHocTH, TO ecTb yncno adpdeKkTnBHO
aencreylowmx annenei (Na), B nonynaumm, Haxoaawmxca B
ropax 6bin Bblwe (Ha 10,8%), uyem B nonynAuun B
npearopbe (P<0,01). BbifsiBNneHHan 3aKOHOMEPHOCTb HaLNa
OTpakeHue B CTeneHn reHeTndeckon nsmeHumsoctu (V, %),
YPOBEHb KOTOPOM OKasanca [AOCTaTOYHO BbICOKMM B
nonynsuun, CoAepiKallLeinca B yCNOBUAX TOP U COCTaBUA —
31,2%, npoTtuB 23,0% — B yCNOBUAX NPEAropbA, C pasHuLen
B 35,6% (P<0,001).

O HepocTaTke reTeposnror B 0b6eux MNonyaaumax
CBMAETeNbCTBYET TeCT reteposunrotHoctu (TT).

Nccnegyemble nonyasauum no OKycam M3ydyaemblx
reHOB HaXoAWUCb B FreHeTUYECKOM PAaBHOBECWMW, TaK KaK
daKTUYeckoe pacnpegesieHne reHoTUNoB COOTBETCTBYET
TeopeTuyeckn oxkuaaemomy (x° = 0,62-21,6).

Takum  06pasom,  3IKONOTMYECKUE  HArpysku
OTparkaloTCcA KaK Ha COCTOSHMMU CUCTEMbI KpOoBU — eé
remonoaTMyeckon OyHKUMKW, TaK W Ha TreHeTMYecKon
CTPYKTYype reHos, KOHTPOIMPYOLLMX MOJIOYHYO
NPOAYKTUBHOCTb.
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Tabamua 3. NeHeTMYeCKan CTPYKTYpa KaBKA3CKOro 6yporo cKoTa B pPasHbIX YCI0BUAX COAePKaHUA
Table 3. Genetic structure of Brown Caucasian cattle under different breeding conditions

Mokasartens / Indicator

g .,
gz5¢2
B x5 3 leH
@ 535 0©
5&c < Gene Ca, % Na V, % Hobs Hex T
> g S %6
o
GH 68,0 1,47 27,0 0 0,470 -0,47 &<T
E “» PIT-1 70,5 1,42 24,5 0,538 0,870 +0,12 ®>T
o= PRL 77,4 1,29 17,6 0,176 0,290 -0,11 &<T
g o
v o
o CpepgHee +0,12 &>T
c Average 71,9 1,39 23,0 0,238 0,543 -0,29 O<T
c GH 55,8 1,79 42,2 0,163 0,722 -0,56 &<T
5 ® PIT-1 82,0 1,22 16,0 0,190 0,620 -0,03 &<T
25 PRL 62,5 1,60 35,5 0,724 0,599 +0,13 ©>T
= 0
s CpeaHee +0,13 ©>T
Average 66,7 1,54 31,2 0,359 0,647 20,29 O<T
3AK/TOMEHUE rNyboKO CTeNbHbIX KOPOB HA COCTOAHUE eCTECTBEHHOM

lNpoBeaeHHble UCCNeAOBaHMA, WX aHaaAW3 MNO3BOJSAIOT

3aKNKO4YNUTb, 4YTO VIHd)OpMa umAa O remartonorn4ecKkom
npod)vme, O CTEeneHU TreHeTUYeCcKoW U3MEHYUBOCTU
I'IOI'Iyl'IﬂLI,VIl‘/'I ocobo Ba*KHbl ana CoCTtaBneHuAa

NPeAcTaBNEHUA WM MONYYEHUs OTBETA B W3MEHSAIOLLMXCA
ycnosuax cpefbl 06uTaHMA ocobeHHoCTel dopmUpoBaHUA
npucnocobuUTeNbHO-KOMMNEHCATOPHbIX MEXAaHWU3MOB.
MccnepoBaHusa, npoBoAMMble  Ha  OCHOBaHWK
remaTo/IOrM4YecKkoro aHaiu3a, MOJIEKYNAPHON TEHETUKM,
nosgonAloT  6onee  raybxe  MU3yuuTb  afanTUBHble
XapaKTEPUCTUKM MONIOYHOFO CKOTA KaBKa3cKow bypoi
nopoap! C Le/iblo Aa/ibHeMLWero ero coBepLIeHCcTBOBaHuA.
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Peslome

Lienn. N3yyeHne 9K0/10r0-3NNAEMNONOTMYECKNX ocobeHHocTel
pacnpocTpaHeHUs TOKCONIa3mo3a Ha TeppuTopun Pecnybamku [arectaH.
Martepuan u metogbl. ObcnenoBaHo Ha Tokconnasmos 3152 yenoBek B
BO3pacTHOM Auanas3oHe oT 7 go 50 net, npokuBatowmx B Maxaukane,
Kacnuiicke, [lepbeHTe M CENbCKMX HACeNEeHHbIX MYHKTaX PasNMYHbIX
KAnmato-reorpaduyecknx 3oH pecnybavku. Cpegn obcnesoBaHHbix 1817
YKeHLWMH 1 82 pebeHKa. 3aboneBaHne TOKCONIa3MO30M ANArHOCTMPOBaAN
no /n1abopaTopHbIM U KAMHUKO-3NMUAEMMUONOTUYECKMM AaHHbIM. W3
CEPONIOTUYECKMX METOAOB UCCAef0BaHWUA MUCMOb30BaHbl PUD (peakuus
nmmyHodatoopecueHumMn) u UPA (MMMyHODEPMEHTHbIM aHanus). Mo
pe3synbTaTam 06cnesoBaHUIN 3aM0NHANIUCL SKONOr0-3NNAEMNONOTNYECKME
KapTbl.

Pe3synbTatbl. BbIABNEHO, 4YTO »KWUTeAN HU3IMEHHOCTM B 1,7 pasa yauwe
MHOULMPOBAHDI TOKCOM/1a3MO30M, yem rOPHbIX noceneHun.
HeoanHakoBas 4actoTa MHPUUMPOBAHHOCTM TOKCOMIA3MO30M KUTENEeN
FOPHbIX W NPEeAropHbIX TEepPPUTOPMIA 33aBUCUT HEe TO/MbKO OT BbICOTbI
MECTHOCTW Hag, YPOBHEM MOPS, HO W OT YBNAXKHEHUA MOYBbI (PaBHUHbLI U
npearopbs), MUHTEHCUBHOCTU UHCONALMM (BbICOKOTOPbE), @ TaKXKe KOHTaKTa
C  WHPUUMPOBAHHBIMX  AOMAWHUMKU U CEIbCKOXO3ANCTBEHHbIMMU
YKMBOTHbIMU. 3apa*KEHHOCTb TOKCOM/IA3MEHHOW MHBAa3WeN Ha Pas/iUYHbIX
TeppuTOpPUAX BapbupoBanach B npeaenax 17,3%-29,1%.

3akntoueHue. MpoBeseHa TMNM3aLMA 04aroB TOKCON/Ia3MEHHON MHBA3MUM,
MUCNONb3YyA  PErmoHasibHO-OPUEHTUPOBAHHbIE METOAbl  pPeweHua no
npodunakTuke 3abonesaHua. Wcnonb3oBaHHble METOAbl TUMWU3ALMMK
04aroB TOKCOMJ/Ia3M03a 3aK/l04aZnCb B CaHaLMM 04aroB MCMNO/b30BaHMA
HEAOCTAaTOMHO  TEePMUYECKM 06paboTaHHbIX  MULLEBLIX  MPOAYKTOB,
06A3aTeNlbHOE MbITbe pPYK Mocne paboTbl C MOYBOWM, KOHTAKTa C
OOMALWHUMU  KMBOTHbIMKM, OCODbLIA CaHWUTAPHbIK U BETEPUHAPHbIN
KOHTPO/Ib 3@ AULAMM, MMEIOLWMMMN KOHTAKT C KMBOTHbIMW, a TaKkKe
CaHUTAPHO-MEeAULIMHCKOE O0OCNyKMBaHME NaAUMEHTOB W 6HepemeHHbIX
YKEHLLMH.

Kniouesblie cnosa
Tokconnasmos, Toxoplasma gondii Nicolle & Manceaux, WHBa3us,
3KO/I0FMYECKMEe U 3NUAEMUOOrMYEecKne 0CoOBeHHOCTH, TUMM3aLMA 04aros.

© 2021 AsTopbl. K02 Poccuu: 3Kos02us, pazsumue. ITO CTaTbA OTKPLITOrO AOCTyMa B COOTBETCTBUM C ycnosuamm Creative Commons
Attribution License, KoTopaa paspeluaeT UCNoONb30BaHME, PACNpPOCTPAHEHUE U BOCMpOM3BeAeHWEe Ha Nobom HocuTene npu ycroBuu

NPaBUIbHOTO LUTUPOBAHUA OPUTMHANILHOMN PaboTbl.

152

ecodag.elpub.ru/ugro/issue/current




Medical ecology

South of Russia: ecology, development 2021 Vol. 16 no. 4

Ecological and epidemiological features of the distribution
of toxoplasmosis in the territory of Dagestan

Albina N. Dzhalilova, Tamara V. Tsarueva, Dinara N. Dzhalilova,
Magomed S. Saidov, Gazi M. Gaziev, Roza . Isaeva, Aminat M. Kasumova,

Asma M. Mollaeva and Bariyat M. Saidova

Dagestan State Medical University, Makhachkala, Russia

Principal contact

Albina N. Dzhalilova, Candidate of Medical
Sciences, Associate Professor, Department of
Obstetrics and Gynecology, Faculty of General
Medicine, Dagestan State Medical University; Rasul
Gamzatov square 1, Makhachkala, Russia, 367000.
Tel. +79286754517

Email albina.nur102@mail.ru

ORCID https://orcid.org/0000-0003-3790-9042

How to cite this article

Dzhalilova A.N., Tsarueva T.V., Dzhalilova D.N.,
Saidov M.S., Gaziev G.M., Isaeva R.l., Kasumova
A.M., Mollaeva A.M., Saidova B.M. Ecological and
epidemiological features of the distribution of
toxoplasmosis in the territory of Dagestan. South of
Russia: ecology, development. 2021, vol. 16, no. 4,
pp. 152-158. (In Russian) DOI: 10.18470/1992-
1098-2021-4-152-158

Received 17 May 2021
Revised 23 July 2021
Accepted 6 September 2021

Abstract

Aim. To study the ecological and epidemiological features of the spread of
toxoplasmosis in the territory of the Republic of Dagestan.

Material and Methods. A total of 3152 people in the 7-50 years age range
living in Makhachkala, Kaspiysk, Derbent and rural settlements of different
climatic and geographical zones of the republic, were examined for
toxoplasmosis. Among those surveyed were 1817 women and 82 children.
Disease with toxoplasmosis was diagnosed according to laboratory and
clinical and epidemiological data. Of the serological research methods, RIF
(immunofluorescence reaction) and ELISA (enzyme-linked immunosorbent
assay) were used. Based on the survey results, ecological and
epidemiological maps were complied

Results. It was revealed that the inhabitants of lowlands are 1,7 times
more likely to be infected with toxoplasmosis than mountain settlements.
The unequal frequency of toxoplasmosis infection in residents of
mountainous and foothill areas depends not only on the altitude of the
area above sea level, but also on soil moisture (plains and foothills), the
intensity of isolation (highlands), as well as contact with infected domestic
and agricultural animals. Infection with toxoplasma invasion in different
territories varied within the range of 17.3%-29.1%.

Conclusion. Identification of the sources of toxoplasma invasion was
undertaken structured around regionally-oriented methods for the
prevention of the disease. Typifying the sources of toxoplasmosis included
monitoring: levels of sanitation when in contact with insufficiently
thermally processed food products; obligatory hand washing after working
with the soil; contact with pets; special sanitary and veterinary control
over persons in contact with animals, as well as sanitary and medical care
of patients and pregnant women.

Key Words
Toxoplasmosis, Toxoplasma gondii Nicolle & Manceaux,
ecological and epidemiological features, typification of sources.

invasion,

© 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
Tokconnasmos  — nHbeKunoHHoe napasutapHoe
3abonesaHne, Bo3byauTenem  KOTOporo  ABAAETCA

BHYTPMKNETOYHbIA nNapa3uT ToKconnasmosa Toxoplasma
gondii Nicolle & Manceaux, 1908. CTOYHMKOM MHBa3UMK B
OCHOBHOM SIB/IAIOTCA AMKNE M AOMALLHUE MAEKoNuUTalolmne
XMBOTHble (NMPeMMyLLeCTBEHHO Kowadbu). B cBasu ¢
LLUMPOKOW PacnpoCTpaHEeHHOCTbIO NapasuTa, ero BbICOKOM
MHBA3MPOBAHHOCTbIO U 3a60/1€BaeMOCTbI0  HaceneHus

haHHoe MHOPEKLMOHHOE 3abosieBaHune ABnseTcs
aKTyanbHoM npobaemoit 3gpasooxpaHeHusa.  OaA
TOKcOM/aasmo3a oTmedeHbl 6osbwoe  pasHoobpasue
BAapWaHTOB TeYeHUA M MOAMMOPPU3M  KAUHUYECKMX

npossaenui [1; 2].

B nocnepgHue roapl U3-3a HebAronony4yHoU COLMANbHOM
06CTaHOBKM, WHTEHCUBHbIX MWIPALMOHHbBIX MNPOLECCOB,
COLMaNbHON  HEYCTPOEHHOCTM MUIPaAHTOB, a TaKXe
nosiBfieHUs BONbLWOro KosiMyectBa 6e340MHbIX KOLWEK U
cobak, npobaema 3a60/1eBaEMOCTM TOKCOMNIa3MO30M CTana
ocTpee.

B 60/1bWMHCTBE Cy4aeB TOKCOM/Ia3MO3 Nepexoanut
B XPOHUYECKYIO pOpMy, MPOTEKAET IaTEHTHO M CNOCO6HaA K
peakTnBuumm [3].

OTmeyaeTca HeEpPaBHOMEPHOE PACMpPOCTPaHEHMUe
TOKCOMN/Ia3mMo3a cpeam NonynaumMmM HaceneHus B PasnyHbIX
pernoHax Poccuun - poct MHOULMPOBAHHOCTH
TOKCOM/Ia3MEeHHON MHBAa3uKM C CeBepa Ha lor U CocTaBaseT
15,1% Ha KamyaTke u 34,4% B Pecnybnuke JarectaH [4].

NHPUUMPOBAHHOCTL  BEPEMEHHbIX  KEeHWWH B
cpeaHeMMpPOBOM 3HA4YeHUW cocTaBnset npumepHo 40%,
npuYyem KO/AMYECTBO 3aBUCUT OT MPUMEHAEMbIX METOA0B
MUCCNenoBaHUA M TeCTMPOBaHMUA, Hanpumep, B W3paune
oTmeueHo 22%, a Ha Magarackape 6one 85%.

AKTYanbHOCTb U3yyeHus TOKcon/aa3mosa
NPOAMKTOBAHO CBA3bIO OaHHOW MHBa3nn c
MMMYHOAEDULUTHBIMU COCTOSSHUAMM, B YacTHOCTK ¢ BUY-
nHbekumen (BuMpyc wummyHomeduumuta 4yenoseka) [5].
Tokconnasmos, Kak u BUY-MHbEeKLMA He MMeeT HUKaKUX
NaTOrHOMOHMYHbIX  4YepT, HO  WMMeeT  MHOXecTBO
KNMHMYECKMX POPM, T.e. TOKCOMIa3MO3 MMEET MHOTOIMKUIA
noptper [6; 7].

BbiABNEHO, YTO Ha MHOULMPOBAHHOCTb HaceNeHUs
TOKCOM/1a3M030M BAMAIOT KAnmaTo-reorpaduyeckme
0COBEHHOCTN, X03AMCTBEHHAA AeATeNbHOCTb, M0/, BO3pacT
obcneayembix.

B cBA3N c BbILUEN3/TOKEHHBIM, Lenbto
uccnesfoBaHna 6bl10  M3y4eHME BAMAHUA  HEKOTOpPbIX
3K0/10r0-3MMAEMUONOTNYECKUX ¢dakTopoB Ha
MHOMLMPOBAHHOCTb TOKCOM/1a3MO30M HaceneHusa
Pecny6nuku darectaH.

CnepyeTt oTMeTUTb, YTO Y 90-95% MHPUUMPOBAHHBIX
3aboneBaHve npoxoauT 6e3  0cobbiX  KAMHUYECKUX
NpoABAeHUI, T.e. BECCUMNTOMHO MAM MANOCUMNTOMHO. Y
5-10% 3apakeHHbIX AuL, C 1abopaTOpPHO [OKa3aHHbIM
TOKCOM/Ia3MO30M, KapTMHa 0one3Hn XapakTepusyeTca
noanmopoumsmom KAMHUYECKUX npoABAEHUN
rpunnonogobHOro cUHAPOMA, MUANTUA, SHTEPOKOJIUTA,
NHEBMOHUTA, bpyuennesa, xnamuamosa u gp. [lpwu
NEPBUYHOM  3apParKEHUM  TOKCOMNA3MO30M  HacTynaer
annepruyeckas nepecTpoika opraHmMama (MHbEeKunoHHasn
anneprua  UAM  TMNepYyBCTBUTENIbHOCTL  3aMeaNeHHOro
TMna).

B AmnarHoctMky 6GepemeHHbIXx B 06A3aTeslbHOM
nopsaake BkawouyaloT TORCH-komnnekc (Tokconnasmos,
OPHWUTO3, KPaCHyxXa, LLUTOMErano- U repnecsnpycbl) B CBA3M

C NOTEHUMaNbHbIM PUCKOM WHOUUMPOBaHWUA naofda w
HOBOPOXAEHHOro. [aa NPOrHO3MPOBaHWA  OMACHOCTU
pa3BUTMA TOKCOMNa3mMo3a MpU BepTUKaNbHOW nepesaye
B0O3byaAUTENs BaHOe 3HayeHMe WMeeT onpeaeneHune
cneumouyeckmx NPOTUBOTOKCOMNIA3MEHHbIX aHTUTEN NpU
CKPUHWMHIE BHYTPUYTPOOHbIX UHeKLM. Jna AMarHocTukm
TOKCOMN/Na3MEHHON UHPEeKuMM Heobxogumo onpenenvTb
aBUOHOCTb aHTUTEN IgG K TOKCconnasmam.

daktopamu, NpPUMBOAAWMMM K  HOCUTENLCTBY,
peuuanBy, XpOHWU3aLUKU UHPEKLMOHHO-BOCNANUTENBHOM
natonorum (MBM), HapyweHUIO WMMYHOPErynaTOPHbIX
MEeXaHM3MOB NpPW TOKCOMMa3mo3e ABAAIOTCA LWMPOKas
pacnpocTpaHeHHOCTb 3aboneBaHus, oTCyTCTBUE
adpdeKTnBHOM 3TMONaToreHeTUYecKomn Tepanum,
MMMYHHOTO  KOHTPONA W AAWTeNbHOEe  npebbiBaHue
TOKCOMN/Ma3mbl B OpPraHM3Me 4YenoBeKa B BUAE UMUCT U
ncesaoLMCT. NMMYHHbI auncbanaHc "
MMMYHHOCYMNpeccus, W3MeHeHWe FOpMOHanbHOro ¢oHa
CNocobCTBYIOT aKTUBALMK NAaTOTEHHON MUKPOBMOTLI U NpK
3TOM BO3byAuTeNb MOMET OKasblBaTb LMTONATOreHHoe
pencteme (LNA) Ha opraHbl penpogykumm UHGUUK-
poBaHHbIX Toxoplasma gondi auy, [8].

MATEPUAN U METOAbl UCCNEOOBAHUA

MpoBeneHo KNMHWKO-nabopatopHoe obcneposaHme 3152
*uTens Maxaukanbl, Kacnuiicka, [epbeHTa M Cenbckux
rnocefeHunin B BO3pacTHOM AuanasoHe ot 7 go 50 net, us
Hux 1817 xeHWwwuH, 1253 myKumHbl 1 82 pebeHKa.

Kputepuun BKAOYEHUA B UCCNef0BaHUE: Hanuuune
KAMHWKO-1ab0opaToOpHbIX MPU3HAKOB TOKCOM/Ia3Mo3a, POL
OeATeNbHOCTW, cornacve obcnegyemblx Ha ydvacTve B
nccnefoBaHum.

Kputepun  UCKNOYEHMA:  HaNMuMe  TAXKeNoun
COMATUYECKON NaToNOrMK: ayTOMMMYHHble 3abonesaHus,
cnounuc, roHopesn, BUY-nHdekuma.

HabnogaembiM HamMK MLAM NPOBOAUAN KAUHUKO-
nabopaTopHoe " 3KOJIOro-anMAemMmnosIornyeckoe
nccnepoBaHue. [1MarHoCTMKY TOKCOMIa3mosa MpoBOAMAM
ceposiornyeckum  metogom  (MPA-ummyHodepmMeHTHbIN
aHanus, PHU®-peakyma Henpamom
MMMYHObYOopeCLLeHLMU-IKCNpecc-meToa). Ona
BbIAABNIEHMA aHTUTen Knaccos IgM, IgG un IgA B cbiBOpOTKe
KPOBM  WUCMNONb30BaHbl  TaKMe  TeCT-CUCTEMbI,  Kak
«TokconnaCrpun», «TokconnaCrpun M», «HunapmegnK
Mnoc» (Mocksa), «Bektop Tokco-IgA», «BekTtop-Bect»
(HoBOCKMBMPCK) " «TOKCODNOOCKPUHY CornacHo
MHCTPYKUMAM K Habopam.

Ha Kaxgoro obcnegyemoro 3anonHAAWM  KapTy
KAMHWKO-N1abopaTopHOrOo M 3KO/10r0-3Nuaemuonornyec-
Koro obcnesoBaHuA.

Mpu  maTemaTUKO-CTaTUCTUYeCcKOn  0bpaboTke
pe3ynbTaToB MUCCAeA0BaHUA UCMO/Ib30BaH KOMMbIOTEPHbIN
MHCTPYMEHTapuii  06paboTKM  UMPPOBLIX  AaHHbIX —
nporpamma  «buoctat-4.03». YucneHHble MOKasaTenu
NnpeacTaBNeHbl Yepe3 cpegHee 3HavyeHune (Mizm) co
CTaHOAPTHBLIMU  OTKNOHEHMAMM s.  [lna  npoBepKu
CTaTUCTUYECKUX KpUTEPMEB NMpPUMEHEHO t-pacnpeaeneHune
CtblofeHTa. Pasnnuma goctoBepHbl MaKCMManbHO Ha 5%
(p<0,05) ypoBHe 3Ha4YMMOCTMH.

MONYYEHHbIE PE3YJ/IbTATbI U UX OBCYXKOEHUE

KnuHWKo-nabopaTopHble UCCNeA0BaHMA HA TOKCOM/Ia3mos
UL, NPOMKMBAOWMX B PA3HbIX KAMMaTO-reorpadmyeckux
30Hax  BbLIABMNO  MOBCEMECTHOE  pacnpocTpaHeHue
TOKCOM/a3MeHHOM WHBa3MUu, XapaKTepusylowuecs
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HEPaBHOMEPHOCTbIO €€ WMHTEHCMBHOCTM B Pas/iMYHbIX
noceneHunax.

YpoBeHb MHPUUMPOBAHHOCTU NIlOAEN B NONYAALUK
33aBUCUT OT KIMMATUYECKUX, reorpaduyeckmx YCnoBuK,
npodeccun, 4to 6bINO BLIABAEHO NO pe3y/ibTaTam HaLMX
nccnenoBaHUit 0COBEHHOCTEM KM3HU M XO3AWCTBEHHO-
3KOHOMMYECKOWN AeATeNbHOCTU KuTenen [larectaHa, B TOM
ynucne 3aHATOCTM CeNIbCKOXO3ANCTBEHHOM A,eATE/IbHOCTbIO.

Ha puc. 1 npusegeHbl AaHHble No KosmuyecTtsy (%)
MHOUUMPOBAHHBIX TOKCOM/Ia3MaMu XKutene B pasHbIX
KNMMaTUUYECKUX U reorpadmMyecKmx 30Hax:

HusmeHHbIt [arectaH (Ha ypoBHe Kacnwuiickoro
mops) npeacTtasneH [epbeHTckum u KU3naopTOBCKUMM
palioHaMK, a Tak¥e ropogamu Maxaykana, Kacnuick,
[ep6eHT; MpearopHbim [farectaH (Bbicota 200-600 m) —
ByMHaKckui, KanTarckun, CynenmaH-CtanbCckui,
MarapamKeHTCKMIA panoHbl; BHyTpeHHeropHblii [arectaH
(ebicota 1500 m) — Teprebunbckuii, JleBalIUHCKUNA,
TabacapaHCKKUI paiioHbl; BbicOKoropHbii JarectaH (BbicoTa
1500 m v Bbilwe) XYH3aXCKUA, AXTbIHCKUIA PaioHbI.

KonnyecTso ofcnegosaHHbIX nvy / Number of examined persons

M3 HMX wHDMUMpOBaHo ToKkconnaimosom (%) / Of these, infected with toxoplasmosis (%)

BLICOKQIr OPHBIM [ HIGH-
MOUNTAINOUS

BHYTPEHHWATOPHLIWf INNER
MOUNTAINOUS

NMPEATOPEE/ FOOTHILLS

HW3IMEHHOCTbBY LOWLAND

436 17,30%
378 19,80%
421 24,30%
1917 29,1

PUCYHOK 1. HOULMPOBAHHOCTb TOKCONNA3MOM KuTenei PecnybavKku [larecTaH B pasHbiX KAMMaTO-reorpadpuyeckmx 3oHax
Figure 1. Toxoplasmosis infection of the population of the Republic of Dagestan in different climatic and geographical zones

Mo faHHbIM pUCYHKA 2 BWMAHO, YTO MHOULMPOBAHHOCTbL
TOKCOMNNA3MO30M KWTenel MIOCKOCTHbIX palioHos B 1,7

pasa Bbllle, Yem HaceNleHWA TOPHbIX  PANOHOB.
HeoawnHakosas yacroTa MHPULMPOBAHHOCTU
TOKCOM/Ia3MO30M  XKWUTE/JIel  TFOPHbIX W MPearopHbIX

TEPPUTOPUIA 3aBUCUT HE TONbKO OT BbICOTbI MECTHOCTU HaZ,
YPOBHEM MOpPsA, HO M OT YBAAXKHEHHOCTWM NouBbl (4nA

1400
1200

1000

800 701
600 519

400

200
54.7 314
0 || —
MpoByrT CLIPOA MACHONR
thapw / Taste raw
minced meat

He npobyroT cbipoi
mMAcHO# dapw / Don't try
raw minced meat

PaBHMHHOW M MPEAropHOW MECTHOCTM), MHconAuMK (ans
BbICOKOropbs).

Y 54,7% o06cnenoBaHHbIX /AL, YKEHCKOro mnona,
MMeLMX NPUBBIYKY AerycTMpoBaTh Cbipoi MACHOW dapu,
06Hapy»KeH TOKCOM/Ia3mo3, a y ynoTpebnsaowmx B nuiLy
nonycblpble MsACHble NPOAYKTbI 3apPa’KEHHOCTb AO0CTUraeT
61,9% (puc. 2).

1223

132
61.9 37.6

YnotpebnawT B nuwy He ynoTpebnawT B nUwy
NonychIpble MACHLIE Nonychipble MACHLIE
npogykrel / Eat semi-raw  npogykTel / Do not eat
meat products semi-raw meat products

= KonudyecTeo obcnegoeanHbix nuy / The number of persons examined

B NHdpuymporaHo Tokconnasmamu %/ Toxoplasma infected %

PUCYHOK 2. HOULMPOBAHHOCTb TOKCOMIAa3MaMM MEHLIMH B 3aBUCUMOCTU OT NPUBbIYKK AEerycTMPOBaTh Chipble U

No/yCbipble MACHbIE NPOAYKTbI U Cy6NPOAyKTbI

Figure 2. Toxoplasma infection in women, depending on the habit of tasting raw and semi-raw meat products and offal
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Kak BMAHO M3 AaHHbIX, NPEACTAaBAEHHbIX HAa PUCYHKe 2,
3apa’KeHHOCTb TOKCOM/Ia3mamu nul, npobylowmx Cbipoi
MSACHOM dapll Ha NOCON U YNOTPEebASAIOWMX B NULLY Cbipble
M MONycbipble MACHblE NPOAYKTbl U CcybrnpoayKTbl
JOMallHen 3arotoBkK, noytn B 1,5-2,0 pasa Bbllwe, Yem y
XUTenen, He UMeIOLLMX Takmx npusblyek (p<0,05).

B pa3nunyHbIX oO4yarax TOKCOM/Ia3mMo3a CyLLecT-
BEHHYIO POJib UrpaloT B 3nugemuonorun 3aboneBaHus
UMCTbl W 0OUMCTbl  TOKconnasm. Kowku ABnAwoTCA
OKOHYaTe/IbHbIM  XO3AMHOM,  BbIAENAIOWMNX  OOLMUCTbI

TOKCOM/Ia3M B MO4YBY, UHOULMPYIOT AEeTeW, Urpatowmx B
NecoYyHMLax 1 nL, UMELWMX KOHTAKT C NMOYBOM.

B uccneposaHum Frenkel J.K. c coaBTt. [9] 6biio
YCTaHOBJIEHO, YTO B MOYBE MM NMECKEe Maccoi okosno 13-15
Mr, nonaslieil B NOAHOrTEBOE MPOCTPAHCTBA Ha MasbLax
B3POC/bIX UK OeTel BO Bpema Urp uam pabotbl B 3emne,
copgepkatca ot 10 go 100 ooumct, KoTopble Bbi3blBalOT
MHBa3uNI0 TOKconsasmamoi. B Tabnuue 1 npepcraBneHbl
NnokKasaTteNM MHOULMPOBAHHOCTM KEHLMH B 3aBUCMMOCTU
OT KOHTaKTa C No4BOWA.

Tabnuua 1. MokasaTenu MHPULUPOBAHHOCTM TOKCOMNA3MaMM JINLL JKEHCKOTO NOJa B 3aBUCUMOCTM OT KOHTAKTa C NOYBOWA
Table 1. Indicators of toxoplasma infection in females depending on contact with soil

Fpynnbl UL, XKEHCKOoro nona
Female groups

Konunuectso
o6cneaoBaHHbIX
Number of those

% WHPULMPOBAHHDbIX
TOKCOM/1a3mamu
% of those infected

examined with toxoplasma

YUCNo KOHTAKTUPOBABLUUX C MOYBOM KEHLMUH 297 571
Number of women in contact with soil ’
YMCNO KEHLMH, HE KOHTAKTUPOBAaBLLMX C NOYBOM

. . . 335 23,8
Number of women not in contact with the soil
PesynbTathl, npeacraBaeHHble B Tabanue 1, /lMua, UMMeloWMe  KOHTAaKT C  YKMBOTHbIMU
CBMAETENbCTBYIOT, YTO MHOUUMPOBAHHOCTb TOKCOMN/Ia3moWn (»unBOTHOBOADI, BeTepuHapbl, PaboTHUKM
XeHWMH, paboTalowmMx Ha npuycagebHbiX  ydacTKax MACOKOMBMHATOB)  MOABEPNKEHbl  BbICOKOMY  PUCKY

(oropopax) B 2,4 pasa 6onbwe (57,1%), yem nauu, He
MMeEIOLLMX KOHTAKT € no4Boit (23,8%)

MHOMUMPOBAHUA TOKconiasmamu. Hamu obcnegosaHbl
paboTHUKKM MAacOoKombuHaTa r. Maxaukanbl (puc. 3) [4].

% WHULMpOBaHO TOKCONnasMamMu
% is infected with toxoplasma

53,5

60 ’ 48,3

50 39,4

40

56 227 20,5

20

10

0

YBoiHbIA / KonbacHeim / KuweyHsm / KynuHapHeIi XonogunbHeIR
Slaughter Sausage Intestinal [Culinary /Refrigerated

PucyHok 3. MoKkasatenn MHGUUMPOBAHHOCTM TOKCOMNIa3mamMum paboTHUKOB MACOKOMBMHATa r. MaxauKanbl [4]
Figure 3. Indicators of toxoplasma infection among workers of the Makhachkala meat processing plant [4]

Onpeaenexune nokasareneu MHPULMPOBAHHOCTU
TOKCOM/MIa3amamu  paboTHMKOB MAcOKOombuHaTa Nel .
Maxaukanbl (Pecnybnunka [arectaH) BbIABMAO, YTO Y /WL,
KOHTaKTUpYOWMX B Cuay cBoel npodeccruoHanbHoM
OEeATEeNbHOCTU C  CbipblM  MACOM, ¢apliem, BbICOKas
BEPOATHOCTb UHOMLMPOBAHUA TOKCOMIA3MOM, Hanpumep,

6onee 53,5% paboTHMKOB YyboWHOro uUexa 6blin
MHOMUMPOBaHbI, a KonbacHoro —48,3%.

MonyyeHHble [aHHble no3BoNAIOT Ham
KOHCTaTMpOBaTb, UYTO  3apPa)EHHOCTb  TOKCOMJ/Ia3moM

33aBUCUT OT pas/inyHbIX daKTopoB. MHOMLMPOBAHHOCTbL
TOKCOM/Ia3MEHHON WMHBA3Men Ha pPas/INyHbIX TEPPUTOPUAX
Haxogmnaco B npegenax 17,3%-29,1%. BepoATHO, o4HUMM
13 NpUYnH HepaBHOMEpPHOCTH pacnpocTpaHeHuns
TOKCOM/1a3M03a ABnAoTCA KAnumato-reorpaduyeckme

0COBEHHOCTU MECTHOCTM, POJ, 3aHATUA HACEIEHUA, KOHTAKT
C AOMaWHNMU U CeNbCKOX03ANCTBEHHBIMW }KUBOTHLIMW.

Cxoune KNMMaTUYecKue, reorpaduyeckue
dakTopbl, CcouManbHO-6bITOBbIE YCNOBUA B MU3YYEHHbIX
NMOCENEHNAX CO3A4AI0T CXOAHbIE YCNO0BUA AN 3apaKeHus
TOKcon/iasmamu, u4to obycnosneHo ypbaHusaumen wu
cxoacTBOM 06pasa KM3HM HaceneHus B FOPOACKON U
CeNbCKON MeCTHOCTU.

Ha WHOWUMPOBAHHOCTb HaCeNeHWs TOKCOMas-
Mamu OKasblBaloT BAWAHME W Takue GaKTOpbl Kak
coflepXKaHne B KBapTMpax WM [JAOMax KOLWeEK (KOWKu
BbIAENAIOT B OKPYaAIOLWYI0 CPefy OOLMCTbl TOKCOMNasm-
VMHOULMPYIOT NEeCOYHMLbl B [ETCKMX Cafax), NpuBbIYKa
npoboBaTb NPOAYKTbI U3 CbIPOrO MfAca NPY NPUrOTOBAEHWM
nuwm, ynotpebieHne noaycbipblXx MACHbIX Cy6NnpoayKTOB.
BO3MOMKHOCTb 3apaKeHWs TOKCOMAa3mMamMu Yepes MouBY,

156

ecodag.elpub.ru/ugro/issue/current




A.N. Dzhalilova et al.

South of Russia: ecology, development 2021 Vol. 16 no. 4

KOTOpPaA Co4epXXUT OOUUCTbl TOKCOMa3m, [AOKa3aHa B

pesynbTaTax  Hawux  MNpeablaylimx  UCCAef0BaHWiA.
PacnpocTpaHeHWI0 TOKCOMNAa3mo3a cpeau HaceneHus
cnocobcTeyeT " HeadpdeKTUBHan LEeATeNIbHOCTb

BETEepMHApPHOM CAyK6bl MO KOHTPOIO 3a AMArHOCTUKOM
3a60/1€BaHMA Y KMUBOTHbIX, B Pe3y/ibTaTe Yero 3apakeHHas
UMCTaMM  TOKCOMIAa3mM MACO PeannsyeTca Hace/leHuto.
HepgoctaTtouHad  OCBEAOMNEHHOCTb  HacesneHus 06
OCHOBHbIX MUCTOYHMKAX 3aparKeHWa TOKCOMAasmMamu TaKKe
ABaAeTCcA oaHoM n3 3KO/I0rMYECKUX npobnem
OTHOCUTENIbHO BbICOKON MHPUUMPOBAHHOCTM HaceneHus
3TOW MHBa3uewn.

Mony4yeHHble pesynbTaThl 3Kos0ro-
3NUAEMMONOTMYECKOrO  WUCCNEA0BaHUA  HacesleHWa  Ha
MHOUUMPOBAHHOCTL  TOKCOMAA3MO30M  MOMYyT  6bITb
MCMNONb30BaHbl MpU  pa3paboTke mep NPOOUNAKTUKM

NPUOBPETEHHOTO M BPOXKAEHHOIO TOKCOMAa3mo3a.

3AKNHOYEHUE

B mMupe Tokconiasmoh MHOMUMPOBAHbI OKOMO 2 MAPA.
YyesioBeK, MW, Yy4yuTbiBaA OTCYTCTBME  crneunduyeckon
K/NIMHMYECKOM KapTuHbl 3abonesaHua [10], 3aTpypHeHa
6bicTpan AMNarHocTuKa, nosTomy TOKCOM/1a3mo3

npeacTaBnseT cepbesHy npobaemy. ECTb fAaHHble, 4TO
NpY TOKCOM/Ia3Mo3e MEHAITCA MoBeAeHYECKMe peakumm
nogen, Hanpumep, OTMeYeHbl 3amen/ieHHas peaKkuus,
XYALWan KOHUEHTpauMa BHMMaHWA Yy NaUMEHTOB, TaKKe
BbICOKAMN  MPOLEHT MHOUUMPOBAHHOCTBIO  MapasvMTom
BCTpeyaeTca y 60nbHbIX Wn3odppeHnel [11].

3apakeHHOCTb NapasuTom B Pecnybsiuke [darectaH
OflHa M3 CaMblX BbICOKMX B CTpaHe M npubaukaetca K 34%
[4].

Hamu nposeaeHa TMNM3auma ovaros
TOKCOMNa3MeHHON WHBA3WW, WCNONb3yA PErMoHaAbHO-
OpWEeHTUPOBaHHbIE METOAbl PelleHna no npodunakTuke
3aboneBaHMA. Mcnonb3oBaHHble MeToAbl  TUMU3aLUK
04Yaros TOKCOM/Ia3Mo3a 3akK/oyaaucb B CaHauMM 04aros
MCMNONb30BaHMA HEA0CTaTOYHO TepMMUYECKM 06paboTaHHbIX
nuLLeBbIX NPOAYKTOB (MACHOrO  ¢aplwa, LWaLbIKa,
CylweHoro msca W Konbacbl), 06s3aTeNbHOE MbITbE PYK
nocne paboTbl C MOYBOM, KOHTaKTa C AOMaWHUMMM
YKMBOTHbIMM, OCOBbIM CaHMTapHbIK W BeTepUHapPHbIA
KOHTPO/Ib 32 /IMLLaMM, UMEIOLWMMMN KOHTAKT C KUBOTHBIMM
(BeTepuHapbl, AOAPbI), @ TaKXKe CaHWUTapHO-MeAULMHCKOoe
06CNyXKMBaHME NAUMEHTOB U 6ePEeMEHHbIX KEHLLMH.
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Pesiome

Lienb. W3yyeHue anBenMHra Ha OCHOBE MPOCTPAHCTBEHHO-BPEMEHHOM
M3MEHYMBOCTU KOHLIEHTPaLMK xnopoduaina a B 3anagHon Yactu Kacnua 3a
2017 no matepmnanam KOCMUYECKUX CbEMOK.

Martepuanbl U meTogbl. KOCMOCHMMKM NOyYeHbl U3 CNeLMann3MpoBaHHbIX
ueHtTpoB Ocean Color NASA, Earth Science Data Systems NASA un SATIN.
[aHHble AWCTAHUMOHHOIO 30HAMPOBAHWA 06paboTaHbl B Nporpammax
SeaDAS wn ArcGIS. HasemHble paHHble nosnyyeHbl u3 ¢oHAoB EaunHon
rocyapCTBEHHOW cUCTEMbI MHbOPMaL MK 06 06CTaHOBKE B MMPOBOM OKeaHe
(ECMMO). Co3pgaHa 6a3a aaHHbIX B ArcGlS, cocTaBaeHbl KapTbl.

Pe3ynbtatbl. MepBbii anBennuHr nposasaserca 9-17 uioHA. MuHMManbHasa
TemnepaTypa Bogbl B paikioHe Maxaykanbl paBHa 14°C npu nosblWeHUU
conéHoctn Ao 12%o, naowaabio 1500 K. 3aduKcmMpoBaHO yBeanyeHue
coepyKaHuA pacTBoOpeHHoro Kucnopoga ao 9,70 mr/n n pH 8,64. BHayane
KOHUEeHTpauua xnopodunna a 6onee 10 Mr/M>, 3aTem cHuKaetcs no 2,5
MF/M3, HO MpXM 3TOM 3HAYUTENbHO YBE/MYMBAETCA M/OWAAb PaCcnpocT-
paHeHusa xnopoduana C TakMM MoKasatenem. [na npubpexkHoW nonockbl
nokasatenb xaopodunna 5 mr/m>. BTopoii anBennuHr  cpeaHen
MHTEHCUBHOCTM bbin ¢ 19 mioHs no 1 mona npy muHumyme t=17,9°C npu
NOBbIWEHUN CONEHOCTM Ha 1%o. [nowapb noBepxHoctn 454 kM2
KoHueHTpauma xnopodunna a nosbicunace ¢ 4 go 8-12 MF/M3, poxoaa 24
MIoHA Jo 23 mr/m>. TpeTuii cnyyat anBennuHra sapuMKcMpoBaH ¢ 26 aBrycra
no 1 ceHTAbPA U XapaKTepu3yeTca CHUXKEHMEM TemnepaTypbl Boabl Ha 7,4°C
n y bepera coctaBuna 17,1°C. CpegHee nosblweHne conéHoctn Ha 0,32%o,
KoHueHTpauua O, — 8 mr/a, naowaab aksatopunm — 500 km?. Peskoe
yBeAnYeHue NoWagn U KOHUEHTpaumu xaopodunna a Habnaogaerca K 29
aBrycta. B nocnegytowem KoHuUeHTpauua xnopodunna Ha BCen akBaTopuu
paBHOMEPHO pacnpeaesieHo B AnanasoHe 1-5 mr/m>.

3aknoueHune. [na  Kacnuinckoro MmopsA XapaKTepHa MpOCTPaHCTBEHHas
HEOAHOPOAHOCTb OKeaHONOrMYeCcKnx napameTpos, 41O MOKHO
3aduKCUpOBaTb MO pe3ynbTaTam 06paboTKM KOCMOCHMMKOB M UX
BepudUKaLMM NO Ha3eMHbIM JaHHbIM. B 3anmagHoM 4YacTu anBefIMHT HOCUT
NepuoanYeckMn 1M  pasHoMacwWwTabHbIM  XxapakTtep. Bcero Ha 6ase
BO3MOKHOCTE MHOTOPaKTOPHOro reoMHGOPMaLMOHHOIO MOAENUPOBAHUA
BblAe/IeHbl U NOATBEPXKAEHbI MO CNYTHUKOBLIM AaHHbIM 3 aNBE/INHTA.

Kniouesble cnoBa

[eogaHHble, KOCMUYECKME CHUMKW, AUCTAaHLMOHHOEe 30HAupoBaHue, TUC,
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Abstract

Aim. Study of upwelling based on spatio-temporal variability of chlorophyll a
concentration in the western part of the Caspian Sea in 2017 based on space
survey images.

Materials and methods. Space images were obtained from the specialized
centers of Ocean Color NASA, Earth Science Data Systems NASA and SATIN.
Remote sensing data was processed using SeaDAS and ArcGIS programmes.
Ground data were obtained from the Unified State System of Information on
the Situation in the World Ocean (ESIMO). ESIMO is an inter-agency
information system designed to integrate data and services of marine systems
of Russia and to provide integrated information support to maritime activities
of the Russian Federation. The database was created in ArcGIS and maps
compiled accordingly.

Results. The first upwelling occurred on 9-17 June 2017. The minimum water
temperature registered in the Makhachkala region was 14°C with an increase in
salinity to 12%o, over an area of 1.500 km? There was an increase in the
content of dissolved oxygen up to 9.70 mg/l and a pH of 8.64 was recorded. At
first, the concentration of chlorophyll a was more than 10 mg/m3, then it
decreased to 2.5 m/ma, while at the same time the area of distribution of
chlorophyll with this indicator significantly increased. For the coastal strip, the
chlorophyll index was 5 mg/ms. The second upwelling of medium intensity was
from 19 June to 1 July 1 2017 with a minimum of t = 17.9°C with an increase in
salinity of 1%.. The surface area was 454 km?. The concentration of chlorophyll
a increased from 4 to 8-12 mg/m’, reaching 23 mg/m> on 24 June. The third
case of upwelling was recorded from 26 August to 1 September 2017 and was
characterized by a decrease in water temperature by 7.4°C (near the coast by
17.1°C). The average salinity increase was 0.32%o, while the O, concentration
was 8 mg/l and the water area 500 km?. A sharp increase in the area and
concentration of chlorophyll was observed on 29 August 2017. Subsequently,
the concentration of chlorophyll throughout the entire water area was evenly
distributed in the range of 1-5 mg/ma.

Conclusion. The Caspian Sea is characterized by spatial heterogeneity of
oceanological parameters, which can be recorded based on the results of
processing satellite images and their verification using ground data. In the
western part of the sea, the upwelling is periodic and of different scales. In
total, on the basis of the capabilities of multifactor geoinformation modeling, 3
upwellings were identified and confirmed using satellite data.

Key Words
Geodata, satellite imagery, remote sensing, GIS, ArcGIS, Caspian Sea, upwelling,
chlorophyll, pigments, phytoplankton, bioproductivity.
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BBEAEHUE

BaxHoe mecTo B GYHKLMOHMPOBAHWUM 3IKOCUCTEM MOPA
3aHMMaeT fB/IEHUE BEPTUKANIBHOTO AOBUMKEHUS BOAHbIX
Macc — anBeaIMHT U AAYHBEANMHT. ANBENNIMHIOM NPUHATO
cyMTaTb Npouecc nogbema rAybUHHbIX Macc BoAbl Ha
NoBePXHOCTb BOAOEMA, T.€. BEPTUKA/NbHOE NnepemelleHne
BOAHbIX OOBEMOB C Pas/IMYHbIMK  CBOMCTBAMWU. ITU
CBOWCTBA MOTYT ObITb BbIPaXKEHbl Yepe3 XapaKTePUCTUKU:
TemMnepaTtypa, CONIeHOCTb, NNOTHOCTb U T.4. [1].

HayuyHoe obocHoBaHue MexaHu3ma
BO3HWKHOBEHWA anBe/I/IMHIA BNEpBble HALLN0 OTPaXKeHWe B
paboTax HOPBEXKCKOro MopenaaBaTeNs M UCCAefoBaTens
Otro CBepgpyna. [laHHOe ABneHMe OH CBA3bIBAaA C
ApeindoBbIMM TeYEHUAMM B OKeaHe, MPUPOAA KOTOPbIX
obbAcHeHa B 1905 r. wBeacKMM reoPpusnkom IKmaHom [2].

MexaHW3M BO3HWMKHOBEHMA anBeIMHIA 40 CUX Nop
OOHO3HAYHO He ycTaHoB/eH. HekoTopble uccnepoBatenu
CYMTAIOT, YTO AAHHbIX OKEaHONOrMYyeckux HabnoaeHui,
NOATBEPKAAOLMNX FeHepaL Mo anBesIMHra BeTPOM, O4eHb
Mano, Ho ropasgo 6osblwe MHOOPMALMMK, CTaBALLEN 3Ty
rmnotesy noJ COMHeHue. 3TO  [Jano  OCHOBaHWe
npeagnonaratb, YT0 OCHOBHOE AB/JEHME, reHepupyloliee
anBeJUIMHT U AAyHBENIMHT — He BeTep, a BAO/bbeperosble
TeYyeHus.

O nposABNeHWW anBenMHra CyaaT Mo pesKkomy
M3MEHEHUIO MapameTpoB BOAbl B TEYEHME CYTOK:
TemnepaTypbl, rMOPOXMMUYECKOMY cocTaBy "
6uonormyeckoi NPoayKTMBHOCTH.

MepBbli  MapameTp, MO3BO/AOWMA  BbIABUTD
anBe/NIMHT  — 3TO Temnepatypa. [lpu anBennvHre
HabnogaeTcA OnycKkaHuWe TEN/bIX NOBEPXHOCTHbIX BOA Ha
rnybuHy ¢ 3ameweHnem ux 6onee  X0NOAHbIMM
rnybuvHHbIMX Bogamu. T.e. ONA palioHa C anBeN/IMHIOM
XapaKTepHa 3HauyuTesNbHaA oOTpuLATe/IbHaA aHOManuA
TemnepaTtypbl B palioHe ero NposBAEHUA.

BTOpbIM  Ba)KHbIM  MApPamMeTPoOM  anBeauHra
BbICTYMAeT XMMMUYECKUA cocTaB Boabl. lpu norpyeHum
TenablX BOA Ha rNybuMHY Ha MOBEPXHOCTb MOAHMMAIOTCA
boraTble 6uoreHHbimM BewecTBamu (docdop M asorT)
BOAHble maccbl. COOTBETCTBEHHO, MEHSAEeTCA M COoneBou
cocTaB BogHoM Tonwwm [2; 3].

OCHOBHbIM BUAOM anBensnHra ABnaeTca
NPUOpPEKHbIA anBeAIVHE, NPU KOTOPOM Ha MOBEPXHOCTb
nogHUMatoTca BOAbl B Yy3KOW BAONbOEperoBon 30He.
MacwTabbl nogbema 3aBUCAT OT MapamMeTpPoB BeTpa, a
MMEHHO: CKOpPOCTW, MNPOAO/IKUTENIbHOCTM, pPasroHa U
HanpasneHusa. O4HAKO NOAHABLUMECA BOAbI U UX BAUAHUE
Ha OKeaHorpaduyeckme ycnoBua MOTyT PacnpoCTPaHATLCA
Ha OEeCATKM KMNOMETPOB. Kpome TOro, MHTEHCUMOUKaLMA
NpoAB/AEHUA anBe//IMHIa 3aBUCUT OT BPEeMeHU roa.

HakoHel, TpeTbMM NpWM3HAKOM, MO KOTOPOMY
MOXHO  MAeHTUPUUMPOBATL  aMBE/SIMHI,  ABAAETCA
cogepxaHue ¢uTonNaHKTOHa B Boge. PUTONNAHKTOH
duKeupyetca  BMAMMON U BAVKHENW  MHpPaAKpacHoM

4acTAMM SNEKTPOMArHUTHOTO WU3/lyYeHUA C TOYHOCTbIO [0
5%. 370 cTaHoBUTCA BO3MOXHbIM 6naropapa
npekpalleHmio npouecca POTOCUHTE3a, KOrga MNUrMeHT
Xxn0podUNN HaUMHAET GptoopecUMpoBaThb.

30HblI anBensvHra oT/nYaloTCA BbICOKOM
6uonorMyeckoit  NPOAYKTUBHOCTbIO  M3-3a  BbICTpOro
pasBuTMA  OUTOMNAHKTOHA, aKTUBHO noTpebrsAoLero

6UOreHHble BELWEeCTBA, AMOKCUA Yraepoda M COJIHEYHYIo
3Hepruio  ana  npouecca  ¢doTocuHTesa.  MaccoBo
PasMHOXKMBLUMICA GUTONNAHKTOH ABAAETCA Haya/bHbIM
3BEHOM MNWLLEBbIX LENei, MoCTaBAAA 3Hepruio AN

nocnesylowmx 3BeHbeB: AAA NONYAALMIA  MEeNKux u
KPYMHBIX }XMBOTHbIX, HAXOAALLMXCA Bblle B MULLEBON Lenu,
BKNOYAA Pblb, MOPCKMX MIEKOMUTAIOLLMX U MOPCKUX NTULL.
Bnarogaps Takomy B3aMMOZAENCTBUIO PaioHbl anBesIMHra
— camble 6oraTble palioHbl C PbIGHBIMKM pecypcamm.
CnepfoBaTtentHo, BbICOKas 6MONPOAYKTUBHOCTb c
YacTULAMM [OHHBIX OT/IOKEHUN MPUBOAMUT K U3MEHEHUIO
ONTUYECKUX XapaKTEPUCTUK BOAbl, YTO SAB/AAETCA elle
OAHUM UHOMKATOPOM anBesInHra.

FnaBHbIM NpoAyLLeHTOM, CUHTE3UPYOWUM
opraHuyeckMe  BellectBa B BOAOEMAx, ABAseTCA
OUTONNAHKTOH. B K/ieTKax OUTONIAHKTOHA CcoAeprKaTcs
pasfiMyHble  NUIMEHTbl —  OpraHW4YeckuMe  BeLLecTBa
6enkoBoli npuposabl, 6aarogapsa KOTOPbIM OCYLLECTBAAETCA
$OTOCHHTE3 — HECKONbKO pasHOBMAHOCTEN xaopodunna,
KapoTUHOUAbI, GUKOBUIMHDBI, UKOLIMAHUHDI U T.4,

Mo cOBPEMEHHbIM AaHHbIM O BGUOXMMMUYECKOM
mexaHusme GOTOCMHTE3a [ANA  €ero  OCyWecTBieHus
Heobxoaum xnopodunn a, ppyrve sugbl xnopodunna u
pacTUTeNbHbIX NUrMeHTOB nornowgatoT 3Hepruto
CONIHEYHOTO CBETA, TPAaHCOUPMUPYIOT U NepepatoT eé Tol
doTocucTteme OCHOBHbIX (POTOCUHTETUYECKMX peakuui, B
KOTOpbIX y4acTByeT xnopodunn a [4].

Mo KOHuUeHTpaumu xnopodunna a B cocTase
MOPCKOrO (UTONNAHKTOHA MOMHO OLUEHUTb MNEPBUYHYIO
61ONPOAYKTMBHOCTL BOA, MMUPOBOro OKeaHa: BbiABNEHA
3aKOHOMEpPHanA CBA3b MeXay KosmyecTBom xnopodunna m
Be/IMYMHOM BUonpoayKumMm GUTonNaHKToHa [5; 6].

Llenblo  HaweW cTaTbM ABNAETCA  U3yyeHue
anBe//IMHTa Ha OCHOBE MPOCTPAHCTBEHHO-BPEMEHHOW
M3MEHYMBOCTU KOHLEHTpauun xnopodunna a B 3anagHomn
yactm Kacnma 3a 2017 no maTepuanam KOCMWUYECKMX
CbEMOK.

Ha pacnpegeneHne ¢utonnaHKToHa B  Mope,
cnepfoBatesibHO, U xnopoduana, OKasbiBalOT BAUSHUE
TakMe GaKTopbl, KaK OCBELWEHHOCTb, KOHLEeHTpauun
BMOreHHbIX 3N1eMEHTOB, MNOTHOCTHAA CTpaTUdMKaLMA U T.4,
NHTEHCUBHOCTb GOTOCMHTETUUECKMX NPOLLECCOB CBA3aHA C
pAAOM  YCNIOBUK,  OMNpeaAenslolWmMX  MPOHUKHOBEHWUE
CBETOBbIX Jlyyel uyepe3 To/wy BoAbl, 06na4yHOCTY,
NpPO3paYyHOCTN BO3AYyXa, Yrna NafeHWUAa COMHEYHbIX ayyen
Ha NOBEPXHOCTb BOAbI, MPO3pPavyHOCTV BOAbl U T.4. B mope
OCHOBHaA po/sib B oboraweHnn 6UoreHHbIMM BeLLLecTBaMm
NpUHaANEXUT TNYBUHHLIM BOAAM, NOAHMMAKOWMMCA B
BEepPXHME C/IoM NPU BEPTUKANbHOM KOHBEKLLMM BOAHbIX MacC
n ansennuHra [7]. B Bogax C Ce30HHbIMM KonebaHuamwu
TeMnepaTypbl BpeMeHHO BO3HMKalowasa cTpatudukauma B
nepvog, aKTUBHOTO nporpesa BOZ, OKa3blBaeT
NoNOXKUTENbHOE BAUAHUE Ha pa3mHo}KeHue
dUTONNAHKTOHA M BUONPOAYKTUBHOCTL POTOCUHTE3a [8].

dusuvecKue 0CHo8bl KOCMUYecKoU CbEMKU napamempos mopeli
MepBble KOCMUYECKME CHUMKM OKeaHa Hayanu nosayyatb B
1970 r. ¢ NOMOLWMbLI  CNeumanbHbIX  CAYTHUKOB
HauunoHanbHoro ynpaBneHua OKeaHUYeCcKnx n
atmocdepHbIx nccneaosaHnin CLUA (NOAA).

K Hauany 1980-x r. Ha poHe ycnexoB KOCMUYECKUX
METOZ0B C/IeXKEHUA 3a COCTOAHMEM OKpyXKatowen cpesabl
BblAENNNOCh HoBOE HayyHoe HanpasneHue -
ONCTAaHUMOHHOE 30HAMPOBaHWE oOKeaHa. Kocmuuyeckas
CbeMKa NO03BOJIAET BbINONHATL UCCAEL0BaHWA NPOLECCOB,
NPOUCXOAALMX KaK B OKeaHax, TaK W MpoLeccos,
BO3HMKAOWMX  BO  B3aMMOAENCTBUM C  ApYyrumMu
reocdepamu [9; 10].
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CbeMOYHbIE CEHCOPbI, KOTOPbIMW OCHALLEHbl CMYTHUKM,
npefHasHayeHbl ANA CbeMKM OOBLEKTOB B Pas/iU4HbIX
AManasoHax  3/1eKTPOMArHMTHOro  usnydenma.  [lpu
M3YYEHUU  TMAPOGU3MYECKMX U rMapobuonornyeckunx
napameTpos BoAabl 0060 MHPOPMATUBEH MHPPAKPACHbLIN
AvanasoH. MocpefcTBOM OnpedeneHna CcofepXaHua B
BoAe GUTONNAHKTOHA, MOXKHO PacCinTaTb XapaKTEPUCTUKM

6uomaccbl  GUTONNAHKTOHA M MEPBUYHOW NPOAYKLUU
oKkeaHoB. [n1A 3Toro ucnonbsyoT ronyboi (0,44 MKm) u
KpacHbiit (0,675 MKM) KaHanbl CNekTpa, KoTopble

MOr/IOLWAOTCA X0POOUNIOM.

PasnnuyHble y4yacTKM WMHOPAKpPacHOro [AuanasoHa
no3BonsAoT GUKCMPOBATb TaKMe NapamMeTpbl BOAbl, Kak
Temnepatypa, CKOPOCTb W  HanpaBjeHWe TedyeHwus,
CTPYKTypa BOAHOW MOBEPXHOCTU. B  MUKPOBOAHOBOM
AvanasoHe  ONpeaenAloTcA  MmapameTpbl  CONEHOCTH,
Temnepatypbl NOBEpPXHOCTM M T.4. Kpome TOro,
WHOPAKpacHbIM  KaHan  Xopowo  nogxoaut  npu
pasrpaHWYeHUM IMHUKM BOAa-Cylla 3a CYeT MOr/IoLeHun
BOZOW 3TOM YacTU 3/1eKTPOMarHMTHoro cnekrpa [9; 11].

0630p cospeMeHHbIX CbEMOYHbIX CUCMEM

CywecrsyeT 6onbluoe KO/IMYECTBO CMYTHUKOB,
OCHALLLEHHbIX CeHCopaMu Aaa  GUKcauuuM  PasanyHbIX
AManas’oHOB 3/1EKTPOMArHUTHOrO U3NyYeHUsA.

M3 GYHKLUMOHMPYIOWMX  CbeMOYHbIX  CUCTEM

CMeuManbHOro HasHa4YeHWs Yalle BCEro WCMnosb3yeTcs
rmnepcnekTpanbHblit  paguometp MODIS (Moderate-
resolutionlmaging Spectroradiometer). OH ycTaHOB/IEH Ha
CNyTHWKax cepum Terra n Aqua U NPOM3BOAUT CbEMKY B 36-
TW KaHanax € NPOCTPaHCTBEHHbIM paspeweHnem 250-1000
M (amanasoH cbemku ot 0,45 go 14,36 mkm). Monyyaemblie
CHUMKM C MOMOLLbO 3TOM CUCTEMbl B  TEMNNOBOWM
WHPPaKpacHOM 30He [aloT BO3MOXHOCTb OMpeaenaTb
TemMnepaTypy BOAHOW NOBEPXHOCTU € ToyHocTblo Ao 0,5°C
npv NPOCTPaHCTBEHHOM pa3pelueHmm 1000 m [12].

[Lpyroit cneumanbHbii CNYTHUK AR OKEeaHWYEeCKUX

uccnepgosaHuii — Envisat (Environmental Satellite), Ha
KOTOPOM ycTaHoB/ieH gaTtunk MERIS (MEdium Resolution
Imaging Spectrometer), ¢duKcUpylOWKA  ONTUYECKUI
AnanasoH. OCHOBHAA LeNb CNeKTpoMeTpa — M3yyaTb ugeT
OKeaHa, Hanpumep, ANA Toro, 4YTobbl AaTb OLEHKY
KOHUEHTpaumMm  xaopodunna w  TBEPAbIX  YacTul.
CneKktpomeTp npegHasHayeH ana nonyyeHus

1306paxkeHunit co cpeHUM CNeKTpabHbIM pa3peLleHnem B
15 KaHanax. Take cnyTHMK Envisat 6bin  OcHalieH

YCOBEPLIEHCTBOBAHHbIM  CKAHUPYIOWMI  PagnMoMETPOM
AATSR, npepgHasHayeHHbI rNaBHbIM obpasom  And
M3MepeHns TemnepaTtypbl MNOBEPXHOCTM Mops  (SST).

JaHHble AATSR nmeloT paspeweHne 1 KM U NoayyYeHbl U3
U3MEPEHUI OTPANKEHHOrO U UCNYLWEHHOTO W3Ny4YeHus,
npoBeAEeHHOro Ha cneaywowmx anvHax BosH: 0,55 mMKm,
0,66 mKm, 0,87 MKM, 1,6 MKM, 3,7 MKMm, 11 MKM 1 12 MKM.

[nAa un3yyeHusa rnobanbHbIX MNPOLLECCOB LUIMPOKO
npumeHsaoTca cnyTHUKKM cepun NOAA — NOAA-18 n NOAA-
19. Ha HuMX yCTaHOBNEHA CKaHMpylOWwaa cuctema -—
pagnometp AVHRR (Advanced Very High Resolution
Radiometer). OH NPoOM3BOAUT CbEMKY B Y3KOM AManasoHe
(6 kaHanos VIS, NIR, IR) ¥ nos3sonsetr npoBOAUTb
MOHUTOPUHT, KaK MOpei, Tak U 06/1aKoB, NoacTUnatoLen
NOBEPXHOCTU, B TOM 4YMC/e [AEeTEeKTMPOBaTb MOXKapbl,
MOLLHbIE Ky4eBO-AOMAeBble 0b6naKa, rpaHuLbl CHEXHOro
NMOKPOBa, a TaKXe onpeaensaTb Temnepatypy BepxHewn
rpaHuubl obnadvHocTy [3; 10; 13; 14].

[na KpynHomacwTabHbIX UCCNeA0BaHUI C MasbiM
0XBAaTOM TepPPUTOPUIA UCNONb3YIOTCA BObLIOE KOMYECTBO

CMYTHUKOB pecypcHoro Tvna Kak Landsat, Santinel u T.4.
el CMYTHUKMU npounsBoaAT CbeMKY BbICOKOIO
NPOCTPAHCTBEHHOrO paspeLleHna U OCHALLLeHbl AaTYMKaMU
ONTUYECKOro AnanasoHa, B YaCTHOCTU, TEMNJ/I0BbIM KaHa/loM
[15].

AHanus paboT No M3y4eHUto TemnepaTypbl BOAHOM
NOBEPXHOCTU U APYrMX  MHAWMKATOPOB  anBesUInHra
NoKasblBaeT pa3Hoobpasne MpUMeHAeMbIX MeToA0B
06paboTKM fAHHBIX KOCMUYECKON CbEMKM.

MpumeHAA coyeTaHMA MEeToO0B ONTUYECKON U
pPaAn0NIOKaLMOHHOM CbeMOK, BbINOAHEHHbIX 1eTom 2006 T.,
nccnesyoTcA napameTpbl anBesIMHIA B HOTO-BOCTOYHOM
Yyactu bantuiickoro mops B pabote [16]. Pesynbtatel pabot
NOKa3blBAOT  KOPPENAUMOHHYIO  CBA3b  MPUBpPEXKHOro
anBe/f/IMHra W  BbIHOCOB PeK 4Yepe3 CUrHaTypy Ha
PaAMONOKALMOHHBIX CHUMKaX, TEMAOBbIX U OMNTUYECKUX
CHUMKAxX MOPA B 30HaX BUXPEN, FpUBOBUAHBIX CTPYKTYP.

Bonpocy u3yyeHua ansennvHra B Kacnuitckom
Mope TaK¥Ke NocBALLeHO MHoro pabot. B pabortax [15; 17]
paccmaTpuBaeTca UCNO/Ib30BaHNE KOCMUYECKMX CHUMKOB B
reoMHPOpMaLMOHHOM cpese ANA U3yYeHUA anBeslsIMHIa Y
3anagHoro nobepexba CpeaHero Kacnusa. PesynbtaTbl 3TMX
paboTbl NO3BONNIM BbIABUTL HA OCHOBE CHUMKOB C aT4MKA

MODIS ¥# noacnyTHUKOBbLIX TMAPOMETEOPOSOrMYEeCKNX
HabnwoaeHuit  macwTabbl M nepuoabl  NPOABAEHUA
anBEJIINHIOB.

MHOrocTopoHHeMy N3yYEeHUIo anBesiInHra

Kacnuiickoro permoHa nocesawweH psag pabot UHCTMTYTa
KOCMMYECKUX uccnegoBaHuii PAH. B pabote [MH36ypra
AWN. n pp. [18] wn3yyaeTcs CTpPyKTypa anBejvHra no
CHUMMKaM B MHPPaKpacHOM KaHane co cnyTHukos NOAA-15,
16, 17 (NnpocTpaHCTBEHHOE paspelleHne — NpUMMepHo 1 Km,
pa3speweHne no Temnepatype — okoso 0,1°C) ana mas-
ceHTAbpa 2002 wn 2003 rr., AaHHble O CKOPOCTU U
HanpasneHun BeTpa B Maxaykane ucnonb3oBaHbl ANA
NoNy4YeHUA KapTMHbI BETPOYNPaBAAEMOro anBej/IMHra u
ero xapakTepHbIX 0cobeHHOCTel B page MyHKTOB BAO/b
3anagHoro nobepexbs CpegHero Kacnus.

Obuwasa hu3uKo-2eoepaghuyvecKkas XapakmepucmuKka
3anadHoli yacmu CpedHezo Kacnusa

Kacnuiickoe Mmope npeactaBndaeTr coboit  3aMKHYTbIN
BOZOEM NPOTAXKEHHOCTbIO C ceBepa Ha tor 6onee 1000 Km.
B Havbonee wupoKoW yYactu pocturaet 435 Km,
HavmeHbluan wupuHa — 196 km. BogocbopHbili 6acceitH
cocTasnaeT naowaap 1380 Tbic. kM.

Kacnuiickoe mope Mo CBOMM XapaKTepUCTUKam
aenutca Ha 3 ycnoBHbIX cektopa: CeBepHblii, CpeaHuii 1
HOKHbIM [19].

Cpeatuii Kacnuii — aTo ob6ocobneHHan KOT/I0BMHaA,
MaKcMmanbHasa rnybuHa KoToporo gocturaet 788 m B
JepbeHTcKol KoTnoBuHe. 3anagHbiit 6eper Kacnusa nmeer
paBHOMEPHbIN XapaKTep.

B uenom Kacnuii pacnonaraetcs B HECKONbKUX
KANMATUYECKUX paioHax: ceBepHas yacTb -
KOHTMHEHTa/NbHAaA 30HA, 3anagHaa 4YacTb — YMEPEeHHOo
Tennas 30Ha, lOro-3anag, — cybTponuyeckas BAAXKHAA U
BOCTOK — TMYCTbIHHAA. OTUM OOBACHAIOTCA CE30HHble
0COBEHHOCTM CMHOMTUYECKMX MPOLLeCCOB W noroAbl B
Kacnuu.  ATmocdepHas  UMpKyaauua  onpegenserca
6apuUYEeCKMMM  LEHTPaMKU: 3MMOW OTPOrom a3MaTCKOro
MaKCMMyMa, a B BeCeHHe-NIeTHMI nepuon — rpebHem
aA30PCKOro Makcumyma.

[Ona akBaTopumn Kacnua xapaktepeH M3bbITOK Tenna
M BbICOKMI paamMauMoHHbIM 6anaHc — B cpeaHem 60
KKas/cM>. DTO MPUBOAUT K WHTEHCMBHOMY MCMApPeHUIo M
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TennoobmeHy c atmocdepoi. PaamauMOHHbIM 6anaHc
[0CTUTaeT MakKCMMyma B UioHe-uione (11-12 KKal'I/CMZ), a
MMHUMaNbHOrO 3HaueHus (1-2 kkan/cm?) B fekabpe.

Oporpaduyeckue ycnosus, B KOTOPbIX
pacnonaraetcs Kacnuitckoe MOpe, cnocobcerteyeT
BO34EMCTBUIO Pa3/INYHbIX BO3AYLWHbIX Macc. M3 nonapHbix
obnacteli BTOPratoTcA XONOAHbIE MACCbl, @ CO CTOPOHbI
CeBepHOMN ATNAHTMKKM — BAaXHble Maccbl, Cnbupu — cyxume
KOHTUHEHTaNbHble.  Take  aKBaTopuA  NOABeEpPXKEeHa
cybTponuyecknm maccam c toro-3anaga
(CpeamsemHomopbe).

BeTpoBoit  pexum  pasHblx  4Yacteht  Kacnusa
CywecTBeHHO  pasanvaetca. Ha  CpegHem  Kacnum
rocnoAcCTBYHOT BETPbl CEBEPO-3aNa4HOMO U tOro-BOCTOUHbIX
HanpaBAEHWUIA CO CpeaHerofoBOM CKOPOCTbIO OT 2 40 5 m/c
[19; 20].

Hag oTKpbITbiIM mopem npeobnagatoT BeTpbl CO
ckopocTamu 4o 10 m/c (65-80%), Torga Kak NoBTOPAEMOCTb
LUTOPMOBbIX BeTpoB coctasnser 1,0-1,5%. Hambonblias
NoBTOPAEMOCTb  LUTOPMOBbLIX BETPOB HabaogaeTca B
HanpaBs/JieHUW C CeBepO-BOCTOKA Ha loro-3anag, cosgasas
LMPKYIMPYIOWMNE TEYEHUSA.

KpallHe  HepaBHOMepHO  pacnpegeneHbl Mo
aKBaTopuK mops 0CaaKu, yTo obbAcHAeTCA
ocobeHHOCTAMM  oporpadun,  KoTopas  onpegenser

Hanpas/sieHWEe N MHTEHCMBHOCTb BO3AYLIHOIO NOTOKA, U, KakK
CnepcTBue, YpOBHEM KOHAEHCALMK NapoB, YTO 3aBUCUT OT
TemnepaTypbl BO34yxa U aeduunta BnaxkHoctu [20].

TemnepaTypa BOAbl XOPOLWO BbIpaXKeEHa B 3UMHUI
nepuoa, Korga B CeBepHOW 4acTu TemrnepaTypa MOXKeT
poctmratb 0°C, a Ha tre — 6onee 10°C. Jletom
NOBEPXHOCTHbIN CNOW BoApbl HarpeBaeTca Ao 28-32°C u B
3TOT nepuog, Habnogaerca nposaBAeHME anBeaUHra.
Hauyano anBennuHra npuxoaAuTCA Ha WIOHb, OJHAKO
HanbonbWwel WHTEHCMBHOCTM OH [AOCTUraeT B  UiOJle-
asrycte. Kak cneactBMe, Ha  NOBEPXHOCTM  BOAbI
HabntogaeTca NoHUXKeHne Temnepatypsbl (7-15°C).

Conesoli coctaB Bog Kacnua  3asucut  OT
MaTepMKOBOro CTOKa, MUCnapeHusa u T.4. B 30He BAvAHUA
MaTepPUKOBOrO CTOKa BOAbI COAEpKaT MpenmyLLecTBEHHO
KapboHaTbl M cynbdaTbl KanbUua, KOTOpPble SABAAIOTCA
OCHOBHbIMW  KOMMOHEHTaMW B XMMMUYECKOM COCTaBe
peyHbIX BoA. Pe3Ko meHAeTca CONEHOCTb CeBEPHOM 4acTu
oT 0,1%0 B ycTbeBbIXx 0b6nacTax Bonarn n Ypana ao 10-11%o
Ha rpaHuue co CpegHum Kacrnivem. B OTKpbITbIX panoHax
MOPA CONEHOCTb He npesbiwaeT 15%o [20].

Ona mopa Ba)KHOe 3HayeHMEe UMEIT TeyeHwus,
MMeIoLWME C/IOXKHYIO CTPYKTYpYy. POpMUPYIOT MX, FNaBHbIM
obpasom, BeTpbl, MJOTHOCTb, OcobeHHOCTM bGeperosas
nMHMA 1 penbed AHa. TeyeHUs umeroT ckopocTb 15-30
cm/c. Boonb 3anagHbix 6eperos CpegHero u HOsKHOro
Kacnua B cnoe OT NOBEpPXHOCTUM A0 [AHA AOMUHUPYLOT
TEYEHWA OXKHOTO HanpasieHus [19; 21].

MATEPUA/bI U METOAbI UCCNEAOBAHUA

Bo BTOpOI nosnosuHe XX B. CTa/v LUMPOKO UCMO/b30BaTh
30HANPYIOLLYIO annaparypy, NO3BOANAIOLLYIO
pernctpupoBatb dayopecueHumo  xaopodpunna a  ana
MosyyYeHUa KapTuHbl pacnpegeneHus OGUTONIAHKTOHa B
BOAHOM TOMWE W AeTafbHOrO aHanu3a CAoés  ero
MaKCUMMa/IbHOTO cKonneHusa [22-24].

B cuny cBoel AOCTYNHOCTM, ONEpPaTUBHOCTM, A0CTAaTOYHO
noApobHOMY MPOCTPaHCTBEHHO-BPEMEHHOMY paspeLlle-
HUIO CMYTHMKOBAA MHGOPMALMA MONKET CyLLECTBEHHO

OOMNONHATL  AaHHble,  MOJyYeHHble
KOHTaKTHbIMW meTogamu [8].

TPaAULMOHHbIMMU

UcmoYHUKU OaHHbIX U MemOoOUKa Ucc1e008aHUs aneensuHaa
Mouck M Noabop AaHHbLIX NPOU3BOAMICA U3 AOCTOBEPHbIX

MNCTOYHUKOB, TaKuX KaK rocyAapCcTBeHHble
MHOOPMALMOHHbIE  pecypcbl  MAM  MeXAyHapoaHble
WUCTOYHUKM  JaHHbIX.  Matepnanamm  gna  paborol

NOCAYKMUAN KOCMUYECKME CHUMKM C METEOPOIOTMYECKUX U
OKeaHOJIorMYecknx CnyTHUKOB 3a NieTHUI ce3oH 2017 r., a
TaKXe AaHHble Ha3eMHbIX TMAPOSOrMYECKUX U3MEPEHUIA.
Pabota oOcCHOBbIBaeTcA Ha CTAaHAAPTHbIX MeToAax M
MeTOAMKaxX, W3NOXeHHbIX B paboTax 3apybexHbix W
OTe4YecTBEHHbIX UccegoBaTenei.

MeToamKa BbIfBNIEHWA anBe//IMHIa OCHOBbLIBAMACh
Ha  @HaNOTUYHbIX  WUCCNEAOBAHWUAX, W3NOMKEHHbIX B
HUXKenpuBeAeHHbIX paboTax [15-18]. Ana obHapykeHun
ABNEeHUA B nepsylo  oyepeab  MCMNO/b30Ba/UCh
TEMNepaTypHble MNoKasaTeNn MNpu PE3KOM MOHMUMKEHUU
cpegHecyTo4YHOM TemnepaTypbl 6onee uyem Ha 2°C.
MoaTteepkaanca 3TO0T GaKT N0 KOCMUYECKMM CHUMKaM W
Ha3eMHbIM AaHHbIM.

Knaccudukauma ansennvHra npoussoamnacb no
KPUTEPUAM  MPOLOKUTENBHOCTM,  MHTEHCMBHOCTU U
macwTaby. Mpu NPOAO/IKUTENBHOCTM OH AennuTcAa Ha
KOPOTKUI (MeHee 3-X CYTOK), HOpManbHbIA (4-6 CyTOK) u
AnvTenbHbIn (6onee 7). MHTEHCMBHOCTL onpeaenanacb no
pa3HOCTM TemnepaTypHbIX NOKasaTenel B nocneaHue cyTku
[0 €ero nosABieHUA W MWHUMANbHOW TemnepaTypoir BO
BpemMs caMoro ansenauHra. B cnyyae ¢pukcaumm pasHoctm
meHee 3°C  anBenauHr cumtaetca cnabeim, 3-5°C —
cpesHum, 6onee 5°C — cuNbHbIM.

Ecnv npu duKcMpoBaHMM NageHusa TemnepaTypbl B

OfHOM NyHKTe HabnoAeHWA  anBeIMHT  cyUTaeTcA
NIOKaNbHbIM,  OAHOBPEMEHHO B 2-X  MNYHKTax —
cybpervioHasibHbiIM M B 3-x UM bosee nNyHKTax —

pernoHanbHbIM.

Mamepuaribl Ha3eMHbIX 2UOPOMEMEOPOI02UMECKUX HaBIH0O0eHUL
HasemHble JaHHble nosy4eHbl B xoae
rMOPOMETEOPONOTMYECKMX HablogeHW Ha noctax B
NpUBpPeEXKHON 30HE, @ B OTKPLITOM MOpPE AaHHble U3MepeHbl
Ha cyfax. 3T faHHble COCPef0TOYEHbI B FOCYAapCTBEHHOM
MHbopMmaumoHHoM ¢oHae — EAMHON rocysapcTBEHHOM
cucteme nHdopmaumm o6 obctaHoBKE B MUPOBOM OKeaHe
(ECUMO).

MoucK BO3MOXEH B C/eAylowmx TemaTUYecKux
pasgenax: TemnepaTtypa BOAbl; TemnepaTypa BO34yXa;
CONIEHOCTb; CKOPOCTb BETPA; BbICOTA BOJIH; YPOBEHb MOPA U
cogepKaHue Kucnopoga. T AaHHble pasgeneHbl gns
NPUOPENKHON 30HbI U OTKPbLITOFO MOPA B BUAE CTAaTUCTKU U
TPEeHA08.

M3  maccuBa  JaHHbIX  NPOM3BEAEH  MOMUCK
nokasartenein gna CpepgHero Kacnua ¢ 2010 no 2018 r m
BbIrpy)keH B ¢dopmaTe *.cvs. Ha ux ocHose 6blna co3gaHa
aBTOHOMHasA 6a3a NPOCTPAHCTBEHHbLIX AAHHbIX B cpeae
ArcGIS. B KayecTBe KAOYEBOrOo MOJA  YCTaHOB/EH
MaeHTUGUKATOp CTaHUMIA, MO KOTOPOMY MpoM3BOAMIaCh
HOpManusauma c TEMaTUYECKMMMU OAHHbIMU:
cpefHecyTouyHasa TemnepaTtypa M CONEHOCTb (Ha CTaHuuMAX
HabnwogeHua Maxaukana, W3bepbaw u  [epbeHT),
cBefleHns 06 ypoBHe mops (Ha cTaHumax Maxauykana v
TioneHui).

CTaHumu HabnoaeHnI Ha
nobepexbe NpuBeaeHbl Ha pucyHke 1 [17].

AareCtaHCKoOm
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PucyHok 1. CtaHuumn HabaogeHns Ha [arectaHckom nobepexkbe (Poccus) [17]
Figure 1. Observation stations on the Dagestan coast (Russia) [17]

Basa reonpocTpaHCTBEHHbIX [JaHHbIX OpraHW3oBaHa C
BO3MOXHOCTbIO paclimMpeHus nytem Ao06aBAeHWUA HOBbIX
JaHHbIX, Hanpumep, rMAPOXMMUYECKUX NapameTpos (pH,
cofep)KaHWe pacTBOPEHHOro Kuciopoda M BUOreHHbIX
3/1EMEHTOB).

JlaHHbIe OUCMAHYUOHHO20 30HOUPOBAHUSA

Kocmunyeckme CHUMKKM NoyYeHbl U3 Cneunann3npoBaHHbIX
ueHTpoB Ocean Color NASA (gaHHble CbeMOYHbIX CUCTEM
MODIS), Earth Science Data Systems (ESDS) NASA u SATIN
[10; 25; 26]. 3T QAaHHble OpraHWM30BaHbl MO-Pa3HOMY,
OTpaKaA pas/M4YHble NPOCTPAHCTBEHHblE, BPeMeHHble U
napameTpuyeckme rpynnupoBku. B obwem ciayyae 3Tu
cnykbbl  npoussogAT cbop, 06paboTKy, KanMbpOBKY,
NPOBEpPKY, apxvMBaLMIO W pPacnpoCTpaHeHMEe NpPOAYKTOB,
CBA3AHHbIX C OKeaHOM, 13 6O/bLIOro Ynucaa onepaTUBHbIX
CMYTHUKOBbLIX MWCCUIN  AUCTAHLUOHHOFO 30HAMPOBAHMA,
KOTOpble NpeAoCTaBAAOT AaHHble O LBeTe OKeaHa,
TemnepaType W CONEHOCTU MOBEPXHOCTM MOpPA AnA
MEXKAYHapOoAHbIX uccnenoBaHuii ¢ 1996 roaa.

B kaTanore Ocean Color NASA npeacTtaBfieHbl
HECKONIbKO ~ BAapMAHTOB  AaHHbIX  Pa3HblX  YpOBHeW
06paboTkn. B pasaene yposeHb O (Level 0) coaepskatca
HeobpaboTaHHble AaHHble, NONYYEeHHble HEeNOCPeACTBEHHO
c ceHcopa MODIS. PaboTta ¢ 3TUMKW AaHHBIMW A40CTAaTOYHO

TPpyAOEMKasA.
OaHHble ypoBHA 1A  (Level 1A) npoxogaT
HEeKOTOpylo npeagapuTesibHylo 06paboTKy, Hanpumep,

NPWBA3bLIBAIOTCA KO BPEMEHMU U CHAbXKaloTCA aHHOTALMEN C
BCromoraTesibHOM UHbopMaumen, BK/IlOYasA
pagmMomeTpuyeckme U KanubpoBouHble Ko3bOUUMEHTDI,
napameTpbl  reorpaduyeckor  NpuBA3KM  (Hanpumep,
OaHHble 3demepug nnatdopmbl). MMeHHO 3TOT aKT
aenaet yposeHb 1A nNpeanoyTMTENIbHbIM  YPOBHEM
APXMBHbIX  AaHHbIX. [Mpoweawuve pagnoMeTPUYECKYHO
KOPPEKLMIO CHUMKM OTHOCATCA K ypoBHio 1B (Level 1B).

BTopoit ypoBeHb AaHHbIX (Level 2) coctaBnsioT
NPOAYKTbI, NOJyHeHHbIE U3 AaHHbIX NPEAbIAYLLErO YPOBHS.
Kak npaBuno, ato reodusmyeckne nepemeHHble ¢ Tem xe
paspelleHnem, Y4To U UCXOAHble AaHHble yposHa 1. 3Tn
nepemeHHble  CrpynnupoBaHbl B HECKOAbKO Habopos
NPOAYKTOB (Hanpumep, LBET OKeaHa MAKU TemnepaTypa).

[aHHble ypoBHA 3 — 3TO MpoM3BOAHbIE
reodumsnyeckme nepemeHHsble, KoTopble 66111
arpervMposaHbl Ha yeTKko onpeaeneHHyo

MPOCTPAHCTBEHHYIO CETKY B TeyeHue OnpeaeneHHoro
nepvoga BpPeMeHM (Hampumep, eKedHeBHO, 8 aHeW,
eKemecaYHo U T.4.).

[aHHble ypoBHA 4 NpeacTaBAAoT coboit BbIXOAHbIE
JaHHble MOZENN WK pe3ynbTaTbl aHaAN3a AaHHbIX bonee
HW3KOTO YPOBHA (Hanpumep, NepemeHHbIX, MoyYeHHbIX 13
HECKOJIbKUX U3MEPEHUIA).

BbliM  0TOBpaHbl faHHble 2 M 3 ypOBHEW,
nonyyYeHHble C MOMOLLbI CNyTHMKOB Terra M Aqua B
nHTepsane ¢ 10.30 go 14.00 (MSK). Mounck npoussoaunacs
Ha JIeTHUI nepmog, ¢ ydeTom o61a4HoCcTU. Bblno oTobpaHo
6onee 200 cueH, NPUrOAHbLIX ANA AanbHellwen paboTbl
[14].

TexHosno2us 06pabomku OaHHbIX OUCMAHUUOHHO20
30HOUpPOBAHUA
O6paboTKa [AaHHbIX 3aK/Al4anacb B reoMeTpUYecKomn
KOpPpPEeKUUM M CUHTe3e KaHanos B nporpamme SeaDAS.
[aHHasn nporpamma pa3paboTaHa ana uenen
AewndpupoBaHna  CHUMKOB  MPU  OKEAHO/IOTMYEeCKUX
NUCCNefoBaHMUAX. 3a/0XKeHHble B MPOrpaMmmy anropuTmbl
Nno3BoNAT uaeHTMoMUMpPOoBaTb nNpogyKTel MODIS wu
noabupatb ANA HUX NapamMeTpbl KOPPeKLUK.

[na nonyyeHMs TennoBbIX Noneli UCNonb30BaanCh
KaHanbl B MUHPPAKPACHOM AMANA30He C NPOCTPAHCTBEHHbIM
paspelweHrem B 1 KM 1 To4HOCTbIO TemnepaTypsi 0,3-0,5°C.
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PacwupeHue dainos 4na NpoayKToB ypoBHA 06paboTku 2
TaKXe BOCMPOU3BOAUTCA M BU3YaNM3UPYETCA NAKETOM
SeaDAS. [Ona 3Tux nNpoOAYKTOB MNPOU3BOAMACA pacyeT
MWHWUMaZbHbIX U MAaKCUMANbHbIX MOKa3aTesnen, ncxoga us
yero nogbupaeTtcs TMN WKanbl B nereHae. Ons AaHHbIX
KOHUEHTpauMm xnopoduina a ONTUManAbHbIM OKasaniacb
WwKana norapuommyeckoro tuna ¢ warom 10 MF/M3. Ona
onpefeneHna KoAuyecTBa B3BECM B BOAE M XapakTepa
pacnpeaeneHus npowssogunacb obpabotka cnos  —
KoadpdpuumeHT auddysHoro ocnabneHmsa ans gavHbI BONHbI
490 Hm (Kd_490), u4tO xapakTepusyeT cTeneHb
Npo3pPaYyHOCTU MOPCKOW BOAbl. [ANsA 3TOro MCNOAb30BaUCh
KPAcHbIN, OAMMKHUIA MHOPAKPaACHbIM M CUHWUIA  KaHasbl
MODIS.

Co30aHue memMamu4ecKoz20 2e0UHGHOPMAUUOHHO20 Npoekma
Ob6paboTaHHbIe KOCMWYECKME CHUMKUM WU dalnbl C
reopusnyecknmm napameTtpamu nmetoT
NPOCTPAHCTBEHHYIO NpMBA3KY B npoekumn WGS-84, 4yto
No3BONAET WX JIerKO afanTMPOBaTb B paHee CO34aHHYHO
6a3y reonpoCTPaHCTBEHHbIX AAHHBbIX.

B 6a3y reogaHHbix BHeceHO 95 M306paKkeHuin c
TEMNepaTypHbIMU NONSMMU.

Mo BHeCeHHbIM B 6a3y reofaHHbIM Ha3eMHbIX
HabnoaeHun npo13BoanN0ChH cosgaHue cepuit
WMHTEPNONALMOHHBIX KapT, MO KOTOPbIM MNPOU3BOAMTCA
BepudMKaLMM  CNYTHUKOBbLIX AAHHbIX, YTO MOKa3ano
He3HauyMTeNbHOe OTK/JOHEHWEe MoKasaTesnel, MoayYeHHbIX
Ha3eMHbIM U CMYTHUKOBbIMU METOAAMM.

TMC-npoeKT nmeeT B cBOE CTPYKType 3 610Ka.

B nepsbii 610K BKJIHOYEHbI 6a3oBble
NPOCTPAHCTBEHHbIE C/IOU, KyAa BXOAAT Habopbl BEKTOPHOM

batumeTpuyeckon  KapTbl  Kacnwuiickoro  mopa  w
KOCMMYECKUI  CHUMOK  BbICOKOTO  MPOCTPAHCTBEHHOIO
paspeweHunn. TaKkKe NpPeaycMOTPEHa  BO3MOMHOCTb

nogKknatoyeHua nocpeacrsom WMS-nogxntoueHns 6a3osbix
cnoesB rnobanbHOro oxsarta, npegoctasasemblx ArcGIS
Online.

BTOpOf:l 670K COCTOMT M3 C/0eB  HA3eMHbIX

HabnoaeHnin. [aHHble OpraHM3oBaHbl B aTPUBYTMBHbIX
TabaMLax ¢ BO3MOXKHOCTbIO NPOCTPAHCTBEHHOrO aHaIM3a U
MOAEeNMpPoBaHua. Mo 3TMM 4aHHbIM CO343eTCAa PacTpPoBble
N3MepeHHbIX

NPUBA3aHHbIE KapTbl
KPUrmnHra.

BE/IMYNH MeToa0M

Cnepyowmit 610K AaHHbIX — TemaTuyeckue
[aHHble, MoJlyYeHHble CO CMyTHUKA M obpaboTaHHble B
nporpamme SeaDAS. OHM MMEIOT Ty XKe NPOCTPAHCTBEHHYHO
NPUBA3KY, YTO W Mpeaplaylime cioM M MoryT 6biTb
MHTerpmMpoBaHbl B 6asy AaHHbIX. M0 3TUM AaHHbIM B
nocneaytowem npou3BoANIUCH KapTomeTpuyeckue
paboTbl MO ONpPeAeNeHU0 XapaKTepPUCTUK anBsessInHra
(nnowagein, MUHTEHCUBHOCTM U T.A4.).

NONYYEHHbIE PE3Y/IbTATbI U UX OBCYXKAEHUE

OueHKa co0epHaHuUs X10poghunna a ro criymHUKOBbIM OQHHbIM
MpU3HaKoM, NO KOTOPOMY MONHO UAEeHTUPULMPOBATL
anBeJUIMHI, ABNAETCA coAepiKaHue Boge GUTONNAHKTOHA.
®dUTONNaHKTOH  PUKCUpYyeTcA  BUAMMOM U BAMNKHEN
MHPPAKPACHOM YacTAMM 31EKTPOMArHUTHOTO U3NyYeHUn C
TOYHOCTbIO A0 5%. ITO CTAHOBUTCA BO3MOXHbIM Braroaapn
npekpalLleHnto npouecca ¢GoTOoCMHTE3a, KOrga MUrMeHT
X10podUNN HAUMHAET GOOPECUMPOBATD.

K Hauvany netHero cesoHa B uenom ana CesepHoro
Kacnva KoHUeHTpauma xnopoduana a Haxoautca Ha
ypoBHe 6onee 10 Mr/N\3 M TaKOM NOKa3aTeslb COXPAHAETCA B
BOAHOW Macce A0 cTaHuuu JlonatuHa. Mo coctosiHuio Ha 1
mioHA B CpegHem Kacnuu copepkaHuve xnopodunna
coctasnsetr 4-5 MF/MB. BoaHble maccbl € Takumu
nokasartenamm TAHYTCA y3KOM nonocou BAO/b
AarectaHcKoro nobepexkbs Ha tor. K 8 toHA KOHLEeHTpauua
xnopodunna CHUMKaeTcs [0 cpegHero nokasaTens 2,5
MF/M3, HO NpPW 3TOM 3HaAYUTENIbHO YBENIMYMBAETCA NOWAAb
pacnpocTpaHeHus xnopodunna ¢ TakKMM MOKasaTeNem.
Takoe cocToAHuA coxpaHaeTca A0 13 wuioHA, mocne yero
nagaet KOHUeHTpauua xnopodunna W ymeHbLIaeTcs
naowaab C TaKUMK AaHHbIMW. Mpu 3TOM ANA NPUBpPeRHoN
NosoChl NMOKasaTenb X0poduana B 3TOT NEPUOL AePHKUTCA
Ha ypoBHe A0 5 mr/m’ (puc. 2).

[Jo 25 wuioHA KOHUeHTpauusa xnopodwunna a
LEepXUTcA Ha yposHe 1-2 MI'/M3, nocne 4ero pesKo
BO3pacTaeT 4o 6 MI'/M3, nocTeneHHo yBenn4MBas nnowanb
cogepxaHua. Ha pacctoaHum okosno 80 Km  oOT
AarectaHcKoro nobepexba B HanpaBNeHWM C 3amnafa Ha
BOCTOK KOHLEHTpauma cCHUXKaetca o 1 MI'/M3. K 30 uucny
3TOT NokKasaTtesb AocTUraet 3HadeHua 1,5-2 Mr/M3 noyTn
AnA Bcel akBatopmm CpegHero Kacnua (puc. 3).

ecodag.elpub.ru/ugro/issue/current

165



South of Russia: ecology, development 2021 Vol. 16 no. 4

N.O. Guseynova et al.

c)

PucyHok 1. dparmeHTbl KapT KOHLEHTpaLumn xnopoodunna a: a — 01 uioHs; b — 08 mtoHs; ¢ — 12 uioHsa; d — 17 nioHA
Figure 2. Sections of maps of chlorophyll a concentration: a — 01 June; b — 08 June; c— 12 June; d — 17 June 2017

PucyHok 3. ®parmeHTbl KapT KOHUEHTpauum xnopodunna a: a — 28 uoHsa; b — 30 noHa
Figure 3. Sections of maps of chlorophyll a concentration: a — 28 June 28; b — 30 June 2017

HauunHasa ¢ 7 utons, cogeprkaHune xnopodusia nosblwaeTcs
no 7-8 Mr/M3 K ceBepy oT Maxauykanbl, a K ory gocrmraet
2 Mr/M3 B pavoHe yctba pekn Camyp. K 13 wuioHA
KOHUEHTpaUMA Xnopodunna 3HAYUTENbHO CHUMKaeTcA.
16 wuOHA 3TOT nokKasatenb pocturaer 10 N\r/M3 B
NATHAALATUKMAIOMETPOBOM  Mofoce K ceBepy  OT
Maxaukanbl. B TO Xe Bpema, K tory oT Maxauykanbl
nokasaTtenb x10podunna AeprKUTcs Ha yposHe 3-5 MF/M3.
Takaa KapTuHa coxpaHaetca go 20 uiona, a 21 wona
3aMeTHO yBe/IMYMBaeTCA NJowaapb C nokasartenem 5 MI'/MS,

4yto npogosiKaetca Ao 29-30 uionA. 30He K cesepy OT
N3bepbalia B ITOT Nepuof XapaKTepHa KOHUEHTpauua
6onee 10 mr/m’ (puc. 4).

Takoe NpPOCTPaHCTBEHHOE pacnpegenenus
xnopodunna Habnogaetcs go 1 aerycra, nocne KOToporo
€ro KOHLEHTpauMa HauMHaeT CHUXKaTbcA. B npubpekHoi
TPUALATUKMAOMETPOBOW Nonoce Ao ycTba Camyp CNyTHUKK
3adMKCUpPOBaANM MOKasaTeNb COAep)KaHuA xaopodunna

6onee 10 mr/m’ (puc. 5).
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PucyHoOK 4. ®parmeHTbl KapT KOHLEHTpaunn xnopodunna a: a— 19 mnona; b — 21 nrons; c — 29 utons
Figure 4. Sections of maps of chlorophyll a concentration: a — 19 July; b — 21 July; c — 29 July 2017

B nocnepylowem Habnwogaetca yBeanyeHue naowagu c
KOHUEHTpaumen 6onbwe  4,5-5 MF/M3, pocrturas
Makcumyma K 16 aBrycta. YmeHbleHue nsowaau
HaumHaeTca ¢ 20 aBrycra, Npy 3TOM B NpMbpexKHoi nosoce
COXpaHAETCA KOHLUEHTpaumMa Ha yposBHe 7-8 MF/M3.
Cnepytouwee peskoe yBenunyeHue naowaau "
KOHUEHTpauum Habntogaetca K 29 asrycta (puc. 6). B
nocsegylowue [HU U B TEYEHME OCEHHero Cce3oHa

d)

PucyHOK 5. PparmeHTbl KapT KOHUEHTpaumm xnopodunna a: a — 01 asrycta; b — 11 aBrycra; ¢ — 13 aBrycra; d — 16 aBrycTa
Figure 5. Sections of maps of chlorophyll a concentration: a — 01 August 01; b — 11 August; ¢ — 13 August; d — 16 August
2017

KOHUEHTpaumm xnopodunna Ha Bce akBaTopumn CpeaHero
Kacnua paBHOMEpPHO pacnpeseneHo B MNOBEPXHOCTHOM
cnoe B gnanasoHe 1-5 mr/m>,

dnroopecueHUMA GUTONNAHKTOHA 3aMeTHa Ha CHUMKAXx
ONTMYECKOro AManasoHa, HO M3-33 061a4HOCTU UK AbIMKK
WX UCMO/b30BaHWe 3aTpyaHeHo (puc. 7). flpkoe cBedyeHune
CBMAETENbCTBYET O 3aBepleHnn ¢poTocuHTesa U rubenu
duUTONNAHKTOHA.
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PUCYHOK 6. PparmeHTbl KapT KOHUEeHTpauum xnopodunna a 29 aéry_cra
Figure 6. Section of map of chlorophyll a concentration on 29 August 2017

PUCYHOK 7. CHUMOK C d)moopecu,eu,we dJMTOI'Ina.I;!K-TOHa 3 aBrycTa
Figure 7. Image with phytoplankton fluorescence on 3 August 2017

AHaU3 U OYEeHKa UHMeHCUBHOCMU MpPOoABAeHUA
aneesnnuHza ¢ nomowsto MMC-npoekma
BbiABneHWe  CPOKOB, pa3smMepoB U  MHTEHCUMBHOCTM
anBe//IMHIOB 33 MCC/eayemblit nepuos NpPov3BOSMUTCA C
npueieyeHMem B AONOJHEHWU K paHHee 06paboTaHHbIM
KOCMMWYECKMM CHMMKAM AaHHbIX Ha3eMHbIX HabaoaeHun,
cBeAeHHbIX B 6a3y reogaHHbix. Mo 3TMM JaHHbIM B
nccnesyemblii neprog, B 3anagHol yactu CpegHero Kacnus
noagbemM  XONOAHbIX W 06Oraw@HHbIX  HGUOreHHbIMMU
anemeHTamu rnybuHHbIX Bog, Habatoganca 3 pasa.

MepBbli  cnyy4alh  anBe//IMHIA  NPOABASETCH
9-17 wnioHA. B 370 BpemAa Temnepatypa 3apuKcMpoBaHHaA
MWHMMaNbHaA TemnepaTypa B palioHe MaxayKanbl
coctasnaet 14°C, npu noBbllWeHUU conéHoctm Ao 12%o
(puc. 8).

Mo KOCMMYECKMM CHMMKAM 3aMeyeHo, YTo 3TOT
anBeJUIMHT Hayanca B pavioHe JlonaTMHa, Ha Tpu AHA
paHblue, Yem Ha CTaHuMM Maxaykana v BMNocNeacTBum
(09 wntoHa) oxeaTmn naowaab 1500 K. 34ecb anBeANUHT
COXpaHAnca BNNOTb A0 16 uioHA. MO MHTEHCMBHOCTU OH
OTHOCUTCA K KaTeropum CU/bHbBIN, a no
NPOOO/MKUTENBHOCTU — AJUTENbHbIM. Tak Kak 6onee
Cnabbiit anBennvHr 6bl1 3amedyeH B 3TOT Ke nepuos
(12 wioHa) y cTaHummn [epbeHT Cc  MWUHMMaNbHOM
TemnepaTypoi 182C, TO MOXKHO yTBEp*KAaTb, YTO SIB/IeHUE
MMeEeT pernoHanbHbl macwTtab. TakKe B MOBEPXHOCTHOM
cnoe 3Tol Maccbl BoAbl 3adUKCMPOBAHO MocCTENeHHoe
yBeNNYEHME COLEep’KaHMA PACTBOPEHHOro KMciopoda U
BeNMuMHbl  pH.  MaKcumanbHble  3HAYeHus  3TUX
nokasaTtenein coctasndetr 9,70 mMr/n — pacTBOPEHHOro
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kucnopoaa u pH=8,64. Takke 3adpMKCMPOBAHO NOBbIWEHNE
cogepKaHua xnopodunna u s3gecu (puc. 9).

Cnepylowmin  anBenunHr, Habnwogaswuiica ¢ 19
MioHA no 1 wuona, 6bln cpegHeNn WHTEHCUMBHOCTM, HO
OT/MYANCA MPOAOIKUTENBHOCTbIO. MuUHUMYM  cpepHe-
CYTOYHOM TemnepaTypbl 3a 3To Bpemsa coctasun 17,9°C.
MapgeHne TemnepaTypbl BHavane anBefMHra COCTaBUIO

Mnoowasb NOBEPXHOCTM C  AaHHbIMM  MOKasaTenamu
coctasuna 253 KMZ, a 26 yncna pocturna makeumyma — 454
km% Mo OXBATy aKBATOPUWM 3TOT aMBEMJIMHI OTHOCUTCA K
cybpernoHanbHoOMy. [MAPOXMMUYECKME NOKA3ATENN TaKKe
nameHmnunco. 20 mioHA 6blNO0 3aPUKCMPOBAHO BbICOKOE
cofeprKaHue pacTBOPEHHOro Kucaopoga. KoHueHTpauwma
xnopodunna a nosbicunach ¢ 4 go 8-12 MF/MB, poxopa 24

. 3
2,8°C npu nosbllleHUM cONEHocTM Ha 1%o (puc. 9). WIOHA A0 3HaveHuna 23 mr/m” (puc. 10).
o
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/‘
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PuUcyHOK 8. MpaduK cpeHECYTOUHbIX 3HaYEHWUIA CONEHOCTU M TemMMNepaTypbl B palioHe cTaHuMn Maxaykana

(no maHHbIM Pocrnapomerta)

Figure 8. Diagram of daily average salinity and temperature values in the area of the Makhachkala station

(according to Roshydromet data)

PucyHok 9. KapTbl KOHLeHTpauun xnopodunna a (a) u sasecu (b) (12 nioHn)
Figure 9. Maps of the concentration of chlorophyll a (a) and suspended matter (b) (12 June 2017)

TpetTnit cnyyait anBennvHra B uccnegyemoin obnactu
3apuKCMpoBaH B KoHUe asrycta (26 asrycra). 3T0T
anBEe/I/IMHT XapaKTepU3yeTca CHUXKEHUeM TemnepaTypbl Ha
7,4°C, yto y bepera coctasuna 17,1°C (puc. 10). AnsennunHr
amnca go 1 ceHTabpA. [aHHbld anBenMHr ABAAETCA
CUBHBIM U AIUTENbHBIM.

[nA JaHHOrO anBeN/IMHIA He XapaKTepeH CUbHbIN
CKa4yoK conéHoctn (Ha 0,32%o), Kak B npeablaywmx

cnyyaax. lNnowaab akeaTopuu, Ha KOTOPOM MPOABUACA
2
anBeAIMHI, cocTaBmna okono 500 km™.

MMAPOXMMUYECKOE COCTOAHME BOAbI OT/MYaeTca
POCTOM  COAEepsKaHMA pPaCTBOPEHHOrO  KMC/iopoja M
BeNMUMHbI pH HakaHyHe ansennuHra. PacTBOpeHHbIN

KMCNOPOA AOCTUT MaKCMMyMa B 8 Mr/n K 26 aBrycTa.
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PucyHok 10. KapTbl KOHUEeHTpaumm xnopodunna a (a) v B3secu (b) (24 nioHs)
Figure 10. Maps of the concentration of chlorophyll a (a) and suspended matter (b) (24 June 2017)

3AK/NTIOYEHUE

ANBEANMHT  OKa3blBaeT CylWecTBeHHOe B/AMAHWME Ha
NPOCTPAHCTBEHHOE pacnpefeneHue U CTPYKTYPY MOPCKUX
aKocUcTem, uTo BbIABAAETCA nocpeacTsom
MHOro$aKTopHOro aHanusa rMapoduU3nYecKux 7
rTMAPOXNMUNYECKUX nokasaTenemn Ha OoCcHOBe
reoMHGOpPMaLMOHHOro noaxoda. AHanv3 AuTepaTypbl Mo
JaHHOMY HanpasneHuto nokasan noscemecTHoe
MCNONb30BaHNE  KOCMMYECKMX  CHUMKOB, a  TaKXKe
BO3MOXHOCTH n orpaHu4yeHuA nx npuMeHeHunA B
uccnefoBaHUM anBesIMHra.

Pabota no noabopy maTepranoB KOCMOCHLEMOK
nokasana cyliecTBOBaHMe 6onbluoe Ko/nyecTsa
CMYTHWKOBBIX CUCTEM, TMPUrOAHBIX AN NPOBeAeHUA
nopobHbIX pabot. 310 obycnasnveBaeT HeobXOAUMOCTb
pa3paboTKM anropuTMOB MHTErpauMu AaHHbIX C  3TUX

CNYTHUKOB. [NA BbIABNEHUA CaMWUX MAPOPU3NYECKUX
noKasatenelt WM KOHUEHTpauuu  xaopodunna  a
3dpdeKTUBHbIMM OKasanucb cnocobbl anrebpol
M306paXeHU, uYTo  MO3BOAIMIO  BbLIABUTb  MHOTME

napameTpbl, HeAOCTyMHble ANA MNPAMOrO BW3ya/bHOro
aewmndpupoBaHua.

Ona Kacnuitickoro mops, BBMAY ero 60/bwunx
pasmepoB, XapaKTepHa MNpPOCTPAaHCTBEHHAaA HeoAHOpOA-
HOCTb OKEaHO/IOTMYEeCKUX MapaMeTpoB. 3TO  MOXKHO
npocneguTb nNo pesynbTatamMm o06paboTKM KOCMUYECKUX
CHUMKOB U UX BepUOUKALMM NO HA3EMHbIM AaHHbIM. B TO
BpeMa Kak ans BoctoyHoit uactm CpegHero Kacnua
anBEM/IMHT 33 M3y4yaeMblh CEe30H ABAAICA YCTOMYMBBIM
ABNEHWEM, COXPaHAA aHOMasbHble TemnepaTypbl Becb
nepuoa, To B 3aMagHOM YacT OH HOCUT NEPUOAMNYECKUI U
pasHomacwTabHbI  xapakTep. Bcero no  HaseMHbIM
LAHHbIM  BbIOENEHO W MOATBEPXKAEH NO CMYTHMKOBbIM
AaHHbIM 3 ansennuHra [27].

3HauuTenbHble TPYAHOCTU COCTAaBUAW MPOMYCKU B
OaHHbIX KaK Ha KOCMMYECKUX CHUMKax, ObyCNOBIEHHble
0613a4HOCTBIO, TaK M Ha HAa3eMHbIX CTaHLMAX HabaoaeHNN.

B uenom npogenaHHaa paboTa He noaTsepanna
MMeHHO ApeidoByto Npupoay anBeiMHra Ha 3anagHom

Kacnuu, 4to roBoput O HeobXxogMMOCTM MpoBeAeHUn
[O/ITOBPEMEHHOMO M3y4YeHWA MaTepuasoB KOCMMUYECKOM
CbEMKM M Ha3eMHblX HabnoaeHWi. BbinonHeHWe TaKoWn
paboTbl BO3MOXHO Ha 6ase BO3MOXHOCTEM MHOrO-
$aKTOPHOro reoMHPOPMaLMOHHOrO MOAENNPOBAHMA.
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KapTorpaduyeckux usmeHeHuin Tepputopum CeBepHoro KaBKasa ans
3¢ deKTUBHOrO ee MCnosb30BaHUA.

Metopapl. OLeHKa BAUAHUA KNMMATUYECKUX USMEHEHWUI U UX MOCNEACTBUIA
C TOYKM 3pEeHUA yCN0BMI Tenno- u Bnaroobecne4yeHHoCT! BereTaumoHHOro
nepuoga Ha 6uonornyeckyto NPoAYKTUBHOCTb PErMoHa, a Ha 3TOM OCHOoBe
CO3AaHNe KapT AMHAMMUKM arpOKAMMATUYECKUX YCIIOBUNA.

Pe3ynbrathl. M10Waan TeppUTOPUIA C PasHbIMK YCNOBUAMM YBNAKHEHMUSA
[0BOJIbHO 3HAYUTE/NIbHO WM3MEHSAIOTCA BO BPEMEHM. TaK, Cyxasa 30HA Ha
Tepputopun CeBepHoro KaBKasa MOMKET NpPaKTUYEeCKM NONHOCTbIO
ucyesaTb B OTAeNbHble roapl. Toraa Kak OCTaNbHble 30Hbl YBAAXKHEHUSA
npeAcTaBNeHbl ropa3fo bonee cTabuibHO. MUHUMaNbHYO Naowaab 3a
BECb PacCMaTpPUBAEMbIi MepUoL BpeMEeHN UMEIOT TEPPUTOPUN, TAe MOryT
OoTMeyYaTbca Haumbonee 3acywnuBble YCAOBUA. M3meHeHWAa nocneaHero
BPEMEHM MNPUBEAN K COKPALLEHUIO JIeCOCTenHbIX YCAOBUA 3a cyeT
YyBENNYEHUA NIOLLAAN CTEMHBIX U CYXOCTEMHbIX, YTO TaKXKe MOXKHO OTHECTU
K YAYYLWEHUIO KAMMATUYECKUX YCNOBUW A/A NPOU3BOACTBA 3€PHOBBIX
KYNbTYp.
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Tepputopun CeBepHoro KaBKasa xapaKTepHa [OBONbHO CyLLECTBEHHas
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3€PHOBbIX KY/bTYp.
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Abstract

Aim. Assessment of modern climatic and corresponding cartographic
changes in the territory of the North Caucasus for its effective use.
Methods. Assessment of the impact of climatic changes and their
consequences from the point of view of the conditions of heat and
moisture availability of the growing season on the biological productivity
of the region, and on this basis the creation of maps of the dynamics of
agro-climatic conditions.

Results. The areas of territories with different humidity conditions vary
quite significantly over time. Thus, the dry zone of the North Caucasus can
almost completely disappear in some years, while other humidity zones
are much more stable. The territories where the most arid conditions can
be observed have the minimum area for the entire period of time under
consideration. Recent changes have led to a reduction in forest-steppe
conditions due to an increase in the area of steppe and dry steppe, which
can also be attributed to an improvement in climatic conditions for the
production of grain crops.

Conclusion. Our research has shown that the territory of the North
Caucasus is characterized by a rather significant variability in the
conditions of heat and moisture supply during the active vegetation
period, which leads to the fact that steppe conditions began to prevail in
most of the Western and Central Caucasus, and this favors an increase in
grain yields.

Key Words
Russia, North Caucasus, mapping, climate, temperature, precipitation,
HTC, recommendations.
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BBEAEHUE

CenbCKOX03ANCTBEHHOE NPOM3BOACTBO ONUPAETCA, Npexae
BCero, Ha NPUPOAHbIE YCN0BUA U pecypcbl pernoHa. OHu, B
CBOKO oOuepenb, CBA3aHbl C penbedoM M KAMMATOM.
Xapaktep penbeda onpepenser BO3MOXKHOCTM BeAeHWA
XO3AMCTBA C TOUKM 3peHna abCo/IOTHOM BbICOTbI, YKAOHA U
3KCMO3MLMN NOBEPXHOCTEN, C KOTOPbIMM CBA3aHblI MHOTHE,
B TOM uucne u HebnaronpuaTHble ¢GaKTopbl, KOTopble
MPaKTUYECKM HE MEHAIOTCA C TeUEHNEM BPEMEHU, HO MOTyT
OKasblBaTb  BAMAHME HA  MNPOAYKTMBHOCTb  CE/IbCKO-
XO3AMCTBEHHbIX Yrognit. KaumaT Kak ocpegHeHHbl 3a

MHOTONIETHUN nepuopa pexum noroa TaKXe
XapakTepusyetca onpegeneHHbimun CTaTUCTUYECKMMU
NnoKa3aTtenamu, KoOTopble, B OT/In4Me OT penbed)a

CYLLECTBEHHO M3MEHAIOTCA OT roga W, B KOHYEHOM uTOTrE,
CKa3blBAlOTCA HAa TaKOM  Ba)KHelWwem  nokasaTtene
CeNbCKOXO03ANCTBEHHDbIX YTOANW, KaK NPOAYKTUBHOCTD.

B nocnepHwe pecAtMneTMs BHUMAHWE He TOJbKO
Hay4yHOro coobLLecTBa, HO M LUIMPOKOM 06LWEeCTBEHHOCTU
npveiekaloT npobaembl WU3MEHEHWA KAMMaTa W WX
BO3MOMHble NOCNeAcTBMA. TPagULMOHHO YNOMUHaeTcA
rnobanbHoe noTenjeHne U ero BO3MOXKHble NMOoCAeaCcTBUA.
OAHaKo noyemy-To 3a CKOBKaMu OCTaeTca ApYroi acnekT
M3MeHeHUs KNuMmarTa, oT KOTOporo 3aBUCUT
NPOAYKTUBHOCTb HE TONbKO MNPUPOAHBIX CUCTEM, HO M
CeNbCKOXO3ANCTBEHHbIX YrOAUN: U3MEHeHWe TemnepaTypbl
BO3/yXa COMPOBOXKAAETCA TaKKe U3MEHEHUEM KOJIMYecTBa
1 XapaKTepom BbiNaLeHUn aTmocdepHbIX 0cagKoB. UTorom
3TUX COYETAaHWW ABNAIOTCA  OMNpefeNeHHble  LMK/bI,
npuBoAALLME K U3MEHEHUIO NMPOCTPAHCTBEHHOM CTPYKTYpbI
npupogHbix naHawadToB. Tak, B 1970-e rogbl Ha
Tepputopun CeBepHoro KaBkasa oTmMeyasnocb CHUMKeHue
TemnepaTypbl BO34yXa M  COKpalleHWe Ko/JM4ecTsa
BbINaJaloLWMX OCaAKOB, UYTO MPUBENO KaK K YCUNEHUIO
apugusaumMmM  KAMMaTta, Tak M K CHWXKEHUIO  YPOBHA

Kacnuiickoro mopAa, A4na  cTabunusaumm  KOTOPOro
naaHWpoBanacb nepebpocka CTOKa peKk U3 Apyrux
bacceitHoB. B KoHue XX — Havyane XX|I Beka TpeHp,

KAMMaTUUYECKUX U3MEHEHMI CTaN MEHATLCA: Ha GpOoHe pocTa
TemnepaTypbl Bo3gyxa  CTan oTMeyvaTbCcA poct
aTMochepHbIX 0CagKkoB. ITO NpWBeNo, BO-MepBbIX, K
MOBbIWEHMIO YPOBHA KacnuiicKoro mops mouTh Ha 2 m, W,
BO-BTOPbIX, K YBE/IMYEHUIO YYaCTUA CTEMHbIX 3N1EMEHTOB B
NOAYNyCTbIHHbIX NaHawadTax. [JaHHble U3MEHEeHUa Halu
OTpasKeHMe, Hanpumep, B EXerodHblX AOKNagax o
COCTOAHWMM OKpyKalolweh NpUpoaHON cpeabl cybbekTos
HOkHOTrO peaepanbHOro oKpyra.

Kak yxe oTmeuyanocb, B HacToAwee Bpems
NPOAO/KAETCA POCT TemnepaTypbl BO34yXa, KOTOPbIN B
npeaenax CeBepHoro KaBKasa CONpPOBOXKAAETCA B Pa3HOM
CTENeHn yBeIMYeHMeM KOIMYeCTBa BbiNadaloLmx 0CagKoB.
MTorom 3TUX W3MEHeHWUI ABAAeTCA TO, YTO YCnoBwuA
BnaroobecneyeHHOCTU TEPPUTOPUM B NEPUOS, aKTUBHOM
BeretauMu, Bblpakaemble 4Yepe3 TaKON MHTErpasibHbii

nokasaTtesib, Kak ruaporepmuyecknini KoadoduumeHt I.T.
CensaHunHoBa  (ITK), ocTaloTcA  cOmocTaBUMbIMKM  C
npeablaywymmM nepuogamv, Ho nNpuv 3TOM YyBEAMYMNachb
NPOSO/MIKUTENbHOCTL MeprMoAa aKTMBHOM Beretauuu U
HECKONbKO M3MEHWM/ICA XapaKTep BbiNageHUA OCafKoB BO
BpemeHu. ITM NpUpoAHble M3MEHEHMA CcnocobcTBoBasm
YBE/IMYEHUIO  MPOAYKTUBHOCTU  CE/bCKOXO3ANCTBEHHbIX
yrognii 1 BanoBomy cbopy 3epHOBbiX Ha CeBepHOM
Kaskase [1-5].

MATEPUAN N METOAbl UCCNEQOBAHUA

Hamu gna oueHKM BAUAHUA KAMMATUYECKUX U3MEHEHUI U
X MNOCNEACTBUMA C TOYKM 3PEHUs YCAOBUW Tenno- u
BnaroobecneyeHHOCTU BereTauMoOHHOrO nepuoga 6biin
NpoaHaNM3NPOBaHbl [aHHble, OTpakalolwme BeNUYUHY
rmgpotepmmyeckoro Koapduumenta .T. CensHuMHoBa 3a
1976-2015 rogbl, pacCcYMTaHHble Ha OCHOBE MECAYHbIX
OaHHbIX, MMetlolwmxca cBobogHOM AocCTyne Ha nopTane
WorldClim.org, n oTpakatolme KAMMaTUYeCKUe YCNOBUSA
Ha TeppuTOpMK 3eMHOro Wapa. ConoctaBaeHne yKasaHHbIX
OaHHbIX C TPAgUUMOHHBIMU AaHHbIMW, cobupaemblx Ha
OMOPHbIX  METEOCTAHUMAX  WU3y4aemoW  TeppuTopuM,
NoKasano, YTo AR PaBHUHHOW U NPeAropHO-XO/IMUCTON ee
YacTM X TOYHOCTb AOCTaTo4Ha [6].

McxopHble  AaHHble  onuMpanucb Ha  pasgen
YKa3aHHOro  caliTa, rAe  XpaHATcA  UCTopuYyeckue
KAMMATUYECKME [aHHble MECAYHOro paspelleHus pacTpbl
3a nepuog 1960-2018 rr. B ¢dopmate GeoTIFF (.tif) c
MPOCTPAHCTBEHHbIM paspeweHnem 2,5 MUHYTbI (V21 Km?).
MocpeactBom  Macku  bGbina  BblgeneHa  mM3yyaemasn
Tepputopun. Mop CeBepHbiM KaBKazom TPaAWULLMOHHO
NOHMMAETCA TeppuUTOPUA CEBEPHOro CKNOHa bBonbloro
KaBkasa c toxHOM rpaHuuent no MnasHomy Kaskasckomy
XxpebTy M npuneratowan yactb MNpeaKaBKasbs C ceBEpPHOM
rpaHuuen no Kyma-MaHbI4CKOM BnaguHe.

[nAa co3paHuna KapT gUHAMUKK arpoKAMMaTUYECKUX
ycnosuit  0bpabatbiBaNMCh  eXemecsyHble  AaHHble O
TemnepaTypax U KoiMyecTse OCafKOB 3a Nepuos akTUBHOM
BereTaumu, KoTopas B YCNOBMAX PAaBHUHHOM W NpearopHo-
X0nmucTon Yactelt CeBepHoro KaBkasa gmTca ¢ anpens no
OoKTAGPb. BbluncneHune BennumHbl K ocylectsnanacb ¢
npumeHeHnem moayna «KanbKynatop pacTpos» B cpeae
T'MC no TpaanumnoHHoi dopmyne:

_183r _Er

T TFe  TFeil0

roe El‘ — CYMMa OCaZlKOB 3a Nepuoz, akTUBHOW BeretTauuu;
ET(" — CYMMa aKTUBHbIX TEMMNePaTyp BO34yXa 3a TOT Ke
nepuog Beretaumu.

PaH}XnpoBaHMe AaHHbIEe TaKMKe OCYLLEeCTBAANOCH Ha
ocHoBe wuccnegosaHmi [.T. CensHWMHOBa, KOTOPbIA MO
YCNOBUAM Tenio- U BnaroobecneyeHHOCTU BbiAENAN 30HbI
M NOA30HbI yBNaXKHeHun (Tabn. 1).

K

Tabauya 1. 30Hbl yBnaxHeHuUa cornacHo MK no I.T. CenaHnHoBy

Table 1. Humidity zones according HTC to G.T. Selyaninov

30Ha yBnaXkHeHua Mop3soHa NpupoaHas 30Ha K
Humidity zone Subzone Natural zone HTC
V|36bITOHI:|O B/IAYKHaA Taira/ Taiga >16
Excessively wet
BnaxkHan / Wet Taiira v INCTBEHHbIE Neca
Braxran / Wet Taiga and deciduous forests 1613
Cnabo 3acywnmsas / Slightly arid Jecoctens / Forest steppe 1,3-1,0
3acywnmsan / Arid 3acywnusan / Arid . 1,0-0,7
. Crenb / Plain
OueHb 3acywinusasn / Very arid 0,7-0,4
Cyxasa / Dry MonynyctbiHA / Semi-desert 0,4-0,2
Cyxasa / Dry
OueHb cyxan / Very dry MycTbiHA / Desert <0,2
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NONYYEHHbLIE PE3Y/IbTATbI U UX OBCYXKAEHUE

TpagMUMOHHO KAMMATUYECKMEe WU3MeHEeHUA QUKCUMpyroTeA
yepes CpaBHEHME CTATUCTUYECKUX OAHHbIX, GUKCUPYEeMbIX
Ha MeTeOoCTaHLMAX. OHu XapaKTepusytoT
MeTeoponornyeckune napametpbl (npexpe BCEro
TeMnepaTypbl U OCaZKK), ycpeaHaemble 33 onpeaeneHHble
NPOMEXYTKM BpeMeHU. B pesynbTate BbiABNEHWUA TPEHAOB
Ha  OCHOBaHMWM  CBA3M  MeXAY  KAMMATUYECKUMMU
napameTpamm M UX BAUAHWUW HA PaCTUTE/IbHbIA MOKPOB
OEenatTca BbiBOAbI O TOM, B KaKyld CTOPOHY MOryT
U3MEHATLCA  NPUPOAHbIE  KOMMJEKCbI [7-9]. Tak,
apugmsauma KAMmarta NoTeHUManbHO MOXKeT NPUBOAUTL K
paclMpeHuto naoWwaan MoaynycTblHHbIX faHawadToB U
[0 MYCTbIHHBIX 3/1IEMEHTOB B PacTUTENbHOM MOKpPOBe.
fymmuansauma KAMmaTa  NpuBOAMT K 06paTHbIM
nocneacTBUAM: MOXKET YBE/MYMTbCA Naowaab, 3aHATanA

WMHTEPNONALMIO W  IKCTPAMNONALMIO 3TUX AOaHHbIX 418
onpeaeneHHbIX TeppUTOpPUiA.

TaKyl0 BO3MOMKHOCTb [AaloT coBpemeHHble [UC-
TEXHOMIOTUK, KOTOpble B HACToAWEe BPEMSA aKTUBHO
npumeHaemble AN KapTorpapupoBaHWa Kaumata U ero
napameTpoB. TaK, MO TOYEYHbIM AAHHbIM MOXHO CTPOUTb
pasfniMyHble M30NHUM (TeMNepaTyp, OCAAKOB, Pa3/IUYHbIX
KO3OOULMEHTOB M UHAEKCOB) U Ha OCHOBE aHa/iu3a WX
NONIOXEHUA B pPa3Hble BPEMEHHble MPOMEXYTKM AenaTb
BblBOAbl 06 M3MEHEeHMM NapameTpoB W BAUAHUW WX Ha
npupoaHble KomnaeKcbl. TakKe npu KapTorpadupoBaHum,
Hapsaay c WN30/IMHUAMM, BO3MOXHO co3faHue
pa3HoobpasHbIX NONUIOHOB, MOAENNPYIOLNX
NPOCTPAHCTBEHHO-BPEMEHHOE MOJIOXKEHUE TOTO WU UHOTO
KAMMATUYECKOro NapameTpa 1 NO3BOJIAIOLLENO ONpesenunTb
naowaab Kaprorpadpmpyemoro napametpa [7; 10-12].

CTENHbIMW  3/IeMeHTaMM  Ha  pPaBHUHE, YBEANYUTHCA MonyyeHHble pacTpsl, oTpaKatoume
naowanb ecoB WAW MOBbLICUTCA BEPXHAA rpaHUUA Jfeca. NPOCTPaHCTBEHHOE pacnpegeneHne BenuunHsl [TK, 6biiu
Ona BbiABNEHUA W3MEHEeHWMM Takoro popa (oueHKy ycpegHeHbl No nNATUAETHMM oTpe3kam ¢ 1976 no 2015 rr.
NAOWAAHBIX WU3MEHEHWUW, OOYCNOBNEHHbIX W3MEeHeHWem MocnepgHum  stanom  06paboTKM  AaHHbIX  CTano
KIMMATUYECKMX  NapaMeTpoB)  HeobxoAuMbl  Apyrue BblYMCNIEHME  NAOoWaAel, COOTBETCTBYIOWMM  PasHbIM
meToabl. Ha Haw B3rnag, OHWM OO/MKHbI ONUPATbCA He NoA30HaM YB/AXKHEHWA W  NPUPOAHbIM  30Ham  (OT
TO/MIbKO Ha TO4yeyHble HabilaeHWAa TMOPOMEeTeopo- nonynycTbiHb A0 necocteneit) (Tabn. 2, puc. 1).
NIOTUYECKOW CeTM, HO WM Ha  MPOCTPAHCT-BEHHYIO
Tabnuua 2. ameHeHue niowazgen ¢ pasHbiMu BesiunHamu 'K B npegenax paBHUHHOW U NPeAropHO-XOMUCTOM
yacrten CeBepHoro Kaskasa B 1976-2015 rr.
Table 2. Change of areas with different values of HTC within the flat and foothill-hilly parts of the North Caucasus
in 1976-2015

ITK Fopabl / Years

HTC 1976-1980 1981-1985 1986-1990 1991-1995 1996-2000 2001-2005 2006-2010 2011-2015
0,2-0,4 658 1169 4319 61 1373 68 3768 4382
0,4-0,7 31857 34159 36032 29448 38252 27651 55520 48700
0,7-1,0 58697 107282 97401 60125 100903 101265 104946 110237
1,0-1,3 85398 39231 46941 81099 44608 48706 27764 29949
Wroro / Total 176610 181841 184693 170733 185136 177690 191998 193268

Mpumeyarue: naowadu onpedeneHsl 09 meppumoput, 20e nemHue memnepamypsi npessiwarom +10°C, a He dna 3adaHHol
meppumopuu, Noamomy cymma naowadeli He A819emcs 8eaU4UHOU MOCcMoAHHOU
Note: the areas are defined for territories where summer temperatures exceed +10°C, and not for a given territory,

so the sum of the areas is not a constant value
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PucyHok 2. CoOOTHOLEHWE Niowaael ¢ pasHbiMu BesinumHamm 'K B npeaenax paBHUHHOM U
npearopHo-xonmuctoi Yacteli CesepHoro Kaskasa B8 1976-2015 rr.
Figure 1. The ratio of areas with different values of HTC within the flat and foothill-hilly parts

of the North Caucasus in 1976-2015
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Kak BMAOHO w3 npeacTaBNEHHbIX [JaHHbIX, NaoWwaan
TEPPUTOPUIA  C  PasHbIMM  YCNIOBUAMWU  YBAAKHEHUA
[0BONbHO 3HAYUTENIbHO M3MeEHAIOTCA BO BpemeHu. Cyxad
30Ha Ha Tepputopum CesepHoro KaBkasa moxeTt
NPaKTUYECKN MONHOCTbIO MCYe3aTb B OTAE/NbHble ToApbl,
TOrga KaK OCTasibHble 30Hbl YBAAXKHEHWA NpeacTaB/eHbl
ropasgo 6onee cTabunbHo. N3meHeHue
METEOPO/IOTMYECKUX YCIOBUN KOHKPETHBIX JIET U NepUoaoB
NPUBOAUT K PasHOMY COYETAHWUIO YCIOBUIN YBNAXKHEHUIO U
COOTBETCTBYIOLUM 3TUM YC/IOBUAM NIOLLAAAM.
MuHUManbHyO0 naowaab 3a BeCb
paccmaTpuBaeMblil Mepuos BPEeMeHU UMEIDT TEPPUTOPUM,
roge MoryT oTmevaTbCcAa Hambosee 3acylwivBble YCNOBUA
(cyxas u oyeHb cyxasa 30Hbl, TTK < 0,4). K Helt oTHoCKTCA
yactb CeBepHoro KaBKasa, npumbliKatowas K nobepexbio
Kacnulickoro mops, ocobeHHO B CEBEPHOM YaCTK, a TaKKe
ocTpoB YeuyeHb. MuHMManbHasa naowaab (okono 60 KMZ)
oTme4vanacb B 1991-1995 u 2001-2005 rr. [ososbHO
3HayuTesbHble MNJoWaan ¢ Haubonee 3acyLINBbIMM
ycnosuamm 6biim B 1986-1990 n 2011-2015 rr., Koraa oHu
OTMeuYasIcb Ha Tepputopusax bonee 4000 kM2,
TeppuTOopus, 3aHMMaemas oO4YeHb 3acywaueoii
30Hol, cooTBeTcTBylOWeln cyxum cTenam (I'TK=0,4-0,7)
n3meHanacb Ha tepputopumn CesepHoro Kaskasa ot 27651
km? B 2001-2005 rr. no 55520 km? B 2006-2010 Ir., TO ecTb
M3MeHAIacb NOYTU B ABa pa3a. B uesom ee MU3MeHYMBOCTb
CTasia BO3pacTaTb C Hayasla COBPEMEHHbIX KAMMATUYECKUX
M3MEHEHWUI, KOTOPOe Ha4yanocCh C KoHLa XX Beka.
Tepputopua 3acywinueoii 30Hbl ([TK=0,7-1,0),
COOTBETCTBYIOLWEN TUMUYHBIM crenam, Hanbonee
XapaKktepHa gna CesepHoro Kaskasa. OgHako Be/M4nHa ee
NJ0WAAN TaKKe CYLLEeCTBEHHO U3MEHAETCA BO BPEMEHMU: OT

&0

58697 km” B 1976-1980 rr. no 110237 km® B 2011-2015 rr.
CylLecTBEHHO COKpalleHWe ee MAoWagM OTMeyanocb
Takxke B 1991-1995 rr., Toraa Kak B OCTa/ibHOe Bpems ee
naowaab npmubamxkanack K 100 Toic. KM,

Tepputopua cnabo 3acywnueoli 30Hel (IMK=1,0-
1,3), cooTtBeTcTBYIOWEN NecocTenam, b6bl1a MUHUMANbHA B
2006-2010 rr. (27764 km?), a MakcumanbHa — B 1976-1980
rr. (85398 KMZ). Mocne cyxoi 30HbI ee cnedyeT cyuTaTb
Hanbosee  M3MEHYMBOM Ha  [AHHOW  TeppuTOopUM,
NMOCKO/IbKY, BO-MEepBblX, MNIOWaAb MOMXKET W3MEHATbCA
noytm B 3 pasa, M, BO-BTOPbIX, U3MEHEHUA NpPOUCXOaAT
[OBONbHO 6ObicTpo. Tak, B 1976-1980 rr. oTmeuasnca
Makcumym, a B 1981-1985 rr. ee nsowanb COKpaTuaach
noytm B pABa pasa. [Ana BbiABAeHUA ocobeHHocTel
NPOCTPAHCTBEHHOrO  pPasMeLLeHnA  30H  Pa3IMYHOro
YBNAXKHEHUA OblAN cOCTaBNeH KapTbl pacnpeaenenus MK
no Tepputopun CesepHoro KaBKasa Ha oOTAe/bHble
BpemeHHble oTpe3Kku (puc. 2a, 26, 28 u nereHaa).

KapTorpaduyeckoe npeactaBneHne AaHHbIX, B
OTAMYME  OT  CTAaTUCTMYECKOro,  AaeT  HarnsgHoe
npeacrasneHne 06 0COBEHHOCTAX MPOCTPAHCTBEHHbIX
M3MeHeHun senmunHbl MK, Tak, Ha TeppuTopum 3anagHoro
MpepKkaBKasba, rge TUMWYHOW ABNAETCA CTenHaa 30Ha,
OTMeYanacb  M3MEHYMBOCTb  YCNOBWMA  TensoBfaro-
06e4yeHHOCTM Mepuoaa aKTMBHOWM BereTauuu OT CTenHbIX
(MHorma  cyxocTenHbIX) [0  JIeCOCTENHbIX,  NpUYem
nocnefHve  OTMeYanncb  AOBONbHO  4acto. OpaHako
COBPEMEHHbIE KAMMATUYECKME W3MEHEHUA nNpuBenn K
TOMY, 4YTO 34eCb Haubonee XapaKTepHbIMW ABAAIOTCA
TUNWYHbIE CTenHble YCN0BWUA, Haubonee 6GnaronpuATHble
ON1A BbIPALMBAHUA 3€PHOBBIX KY/bTYp.
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3acywnuBsas, ctenb (IMK =1,0-0,7)
Arid, Steppe (HTC = 1,0-0,7)

OyeHb 3acylwnmeas, cyxas ctens (MK =0,7-0,4)

Very arid, dry steppe (HTC = 0,7-0,4)

Cyxas, nonynycTblHA v nycTbiHA (ITK < 0,4)

Dry, semidesert and desert (HTC < 0,4)

TemnepaTypa camoro Tennoro mecsaua Huxe 10°C,

PacyeT yB/1laXXHeHMA He NpoBOAUTCA

The temperature of the warmest month is below 10°C,

humidity calculation not performed

PUCYHOK 2. ArpoKnnmaTtuyeckue ycnosus ysnaxkHeHna CesepHoro KaBkasa B 1976-1980 (a), 1991-1995 (6)

1 2011-2015 (8) roab!

Figure 2. Agro-climatic conditions of humidity of the North Caucasus in 1976-1980 (a), 1991-1995 (b)

and 2011-2015 (c) years

Tepputopua LeHTpanbHoro lNpeakaBKasbA, OCNOXKHEHHAA
CTaBpONONbCKOM  BO3BLILIEHHOCTbIO € JIECOCTEMHbIMMU
naHawadTamn, xapaKkTepusyeTca Bapuaumelnt  ycnoBuit
TennoBnaroobecneyeHna oT CTeNHbIX A0 SIeCOCTENHbIX, HO,
B OT/Inume oT 3anagHoro lNpeaKaBKasbA, 34eCb A0BOJIbHO
4YacTo MOryT OTMeYaTbCA TAKMKe CyXOCTenHble YC/0BUA.
N3meHeHWnA nocnegHero BpeMeHu NpusBen K COKpaLLeHuio
NIeCOCTEMHbIX YCNOBMM 3a CYET YBe/WYEHUA njowaam
CTEMHbIX W CYXOCTEMHbIX, YTO TaKKe MOXHO OTHecTu K
YAYULWEHUIO KAMMATUYECKMX YC/IOBUM ANA MPOM3BOACTBA
3ePHOBbIX KyNbTYyp.

BoctouHoe MNpeakaBkasbe, ana KOoToporo
TUNUYHBIMK  ABAAIOTCA CyXMe CTenn W MONYNYCTbIHM,
XapaKTepu3yeTca [0BOJIbHO  CYLLECTBEHHOM  KAUMaTU-
YecKOM M3MEHYMBOCTbIO, KOTOPAA BbiPaXKaeTcs B TOM, YTO
nepuvoapl C yBeiM4eHMeM KOAUYeCcTBa OCaAKOB NPUBOAAT
CyLLeCTBEHHOMY COKpaLeHnto npexae yCNoBUHA,
XapaKTepHbIX AaAa nonynyctbiHb. B uenom B nocnegHee
BpemMa 34ecb MMEKTCA YCNOBMA [ANA  BblpallmMBaHMA
3epHOBbIX  KYy/AbTYyp B MPEAropHbiXx  paoHax, a
KMBOTHOBOAYECKAA  chneuuanusauusa  3TOro  paioHa
CeBepHoro KaBkasa B CBA3WM C COBPEMEHHbIMM
KAMMATUYECKMMU U3MEHEHNA He MeHAeTcA, Tem bonee 4To
YAYULWEHNE  YBNAXHEHUA MPUBOAUT K  YBEJIMYEHUIO
NPOAYKTUBHOCTM CyXOCTeNHbIX naHAawadTos [13-15].

3AKNTIOMEHUE

MpoBegeHHOE  uMccnefoBaHWe  MOKasano, 4YTo  AnA
Tepputopun CeBepHoro KaBkasa XapakTepHa [0BObHO
CYyWeCcTBEHHAA  W3MEHYMBOCTb  YCAOBWUM  Tenao- w
BnaroobecneyeHHOCTM nNepuosa aKTUBHOM Beretauuu,
KOTOpbIM  TPAaAMUMOHHO  OLEeHMBAeTcA  MOCpeaCcTBOM
rmapotepmuyeckoro  Koadoduumenta [.T. CensHuHOBa.

KapTorpadumpoBaHve [aHHOrO MOKasaTend Ha OCHOBe
NPOCTPAHCTBEHHbIX  AAHHbIX  HU3KOrO  paspelleHus
NO3BO/IM/IO BbIACHUTL €ro MPOCTPAaHCTBEHHO-BPEMEHHYHO
MN3MEHUYMNBOCTb. Pacuer naowaaen, 3aHMMaeMblIxX
BennunHamu 'K, COOTBETCTBYIOLLMM 30HAM YBaXKHEHMA U
NPUPOAHbLIM 30HaM, MO3BOAUA KOAWYECTBEHHO OLEHWUTH
BE/NMYMHY 3STOM M3MEHUYMBOCTM. TaK, Ha TeppuTOpUM
CeBepHoro KaBKasa B Hambosbluein CTENeHW U3MEHAITCA
yCn0BMA B mpegenax noaynycTbiHb Ha CeBepe U ceBepo-
BOCTOKE W JlecocTenei, XapaKTepHblX A8 NpearopHoi
30HbI.

KnvmaTtmyeckne M3MeHeHWs, KOTopble Havyaauch B
KOHLEe XX BEKa M BbIPasnanCh B MOBbILEHWUMN TeMMepaTypbl
BO3Z4yXa W B pa3HOW CTeNeHW WM3MEHEHMM KoaudecTea
aTMochepHbIX OCaZKOB B NEpuoL aKTUBHOW Beretauuu
NpuBeNnM K TOMY, YTO CTefHble YCAOBUAX CTanu

npeobnagatb Ha 6onbled 4yacTM  3anagHoro U
LleHTpanbHoro lMpeakaBkasbsA, YTO ABAAETCA NPUPOAHBLIM
dakTopom, 61aronpUATCTBYIOWMM MOBbIWEHUIO YPOXKait-
HOCTU CeNbCKOXO3MCTBEHHOIO MPOM3BOACTBA 3€PHOBOMO
TUNA HA AAHHbIX TEPPUTOPUAX.
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Abstract

Aim. To develop an effective and innovative policy approach to Dagestan State
University’s third mandated mission to support sustainable community
development by acknowledging and enhancing through specialist education the
undervalued knowledge capital inherent in individuals and organizations
throughout the community.

Discussion. Dagestan State University has 90 years of experience in providing
support for the people of Dagestan in scientific research and higher education
and is cognizant of the deep reservoir of community knowledge and
competencies in articulating aspirations for sustainable development. On this
basis, the university’s Institute of Ecology and Sustainable Development is
instituting an innovative community engagement program, the University of the
People, to deliver effective scientific support for such development through co-
creative collaborations which draw on and enhance community knowledge in the
diverse regions of the republic. In consultation with the administration and
community stakeholders of the alpine Tsumadinskiy district of the Dagestan
Caucasus, through the present policy document a launch phase of the University
of the People program has been formulated for 2022 which will provide year-long
local vocational guidance to schools and an annual “Summer Field Faculty” which
will undertake research, developmental needs analysis and offer in-service
specialist training opportunities and support for local experts and administrations
in implementing their desired sustainability initiatives. Following literature
research and fieldwork in 2020-2021, the first outcome of the regional
sustainability initiative, “Conserving the Koisu: Sustaining the Mountain Fastness
of the Upper Andiiskoe River — A Uniquely Surviving Socio-Ecological Continuum
in the Dagestan Caucasus”, has been completed

Conclusion. Implementation of the University of the People concept has the
potential to effectively harness the vast resources of traditional knowledge of
individuals and local bodies in regional sustainable development by providing
communities with concrete support and interaction of university specialists and
educators in ecology and sustainable development. It is hoped that the program
will stimulate and enable members of the community to themselves attain
tertiary qualifications in these fields, who, in turn, will create a future knowledge
resource for continuing local applications of sustainable development principles.
The concept has potential for application to other societies in the Caspian region
which share similar histories and challenges.

Key Words

Community development, community engagement, educational outreach,
ecological and economic sustainability, professional development, Dagestan,
Caucasus and Caspian regions.

© 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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Pestome

Llenb. Paspabotatb 3QGEKTUBHLIA M HOBATOPCKUM MOAUTUYECKUIA MNOAXO4 K
BbINO/HEHWIO TpeTbel mMuccun [larecTaHCKOro rocyAapcTBEHHOIO yHUBEpPCUTETa
Nno MOAAEPNKKE YCTOMYMBOrO pPa3BMTMA coobLEecTBa MNyTeM MPU3HaHUA U
MoBbILEHUA CneuyanbHOro obpa3oBaHMA — HEAOOLEHEHHOrO Kanutana 3HaHuM,
MPUCYLLErO OTAENbHBIM IMLLAM U OpraHU3aLmuam BO BCEM COObLLECTBE.
O6cypaeHuA. [lareCTaHCKMIM rocyAapcTBEHHbIW yHUBepcUTeT umeet 90-neTHUI
OMbIT OKa3aHWA NOAAEPXKMN KuTenam [larectaHa B Hay4HbIX UCCeA0BaHUAX U
BbiCLUEM 0O6pPa30OBaHUK, @ TaKKe JaeT rnybokue 3HaHMA U ymeHua obuiectsy B
obnactn yctouMBOro pasBuUTMA W NyTel mepexoga K Hemy. Ucxogsa w3 3aToro,
MHCTUTYT 3KONOIMM U YCTOMYMBOFO PasBUTUA [arecTaHCKOro rocyAapCTBEHHOrO
yHMBEpCUTETa CO3AaeT MHHOBALMOHHYIO NPOrpammy BOB/eYeHMA coobuiecTsa.
«YHUBepcUTeT Hapoaa» obecrneynBaeT sGPEKTUBHYIO HAYYHYIO NOAAEPIKKY ANA
peanusaummu 3TOM MPOrPammbl MOCPEACTBOM COBMECTHOTO TBOPYECKOro
COTPYAHWUYECTBa, KOTOPOE OMNWPaeTcAd Ha 3HaHMA COOBLLECTB B Pa3/IMYHBIX
paiioHax pecnyb/ivKK u paclumpaeT ux. Mo cornacoBaHuUio ¢ agMUHUCTPaLMen u
33aMHTEepPecoBaHHbIMW CTOPOHAMWU  BbICOKOTOPHOro  LlymaguHcKoro parioHa
Pecnybnuku [JarectaH B HacToAleM nporpaMmmHom OOKYyMeHTe
chopmynMpoBaHa cTapToBaa ¢asa nporpaMmmbl «YHMBEPCUTET Hapoga» Ha 2022
rog, Kotopas ob6ecneunt KpyrnorogMyHylo MeCTHYI0 NpodeccMoHanbHyo
OPMEHTALMIO LIKOA U eXKeroaHblv «JIeTHUM nonesor GakynbTeT», KOTOPbIN byaeT
NPOBOAUTb UCCIeA0BAHUA U aHaNN3 HEOBXOAMMBIX NOTPEBHOCTEN ANA Pa3BUTUSA,
a TaKXe npepsiaraTb BO3MOXHOCTU 0byyeHWA 6e3 oTpbiBa OT NMPOW3BOACTBA U
NoAAEPMKKY MECTHbIM 3KCMepTaM U agMUHUCTPALMAM B Peannsaunmn Keaaembix
WHUUMATMB B 0bBnacTu yctonumsoro passutua. B 2020-2021 rr. 6bin npoBeaeH
aHaNM3 nuTepaTypHbIX UCTOYHUKOB M MOJIEBblE MCCNeAOBaHWA, KOTopble Aanun
CBOM MepBble N/0Abl PErvoHaNbHOW WHWLMATMBLI B 06/1aCTM yCTOMYMBOrO
pa3sutna «CoxpaHeHue Koicy: noaaepkaHWe YCTOMYMBOCTA BEPXOBbA PEKMU
AHauiickoe KoWcy — YHMKa/NbHO COXPaHUBLUMACA COLMAJIbHO-3KO0TMYECKUI
KOHTMHYYM Ha KaBKase B [larectaHe».

3aknoueHmne. Peanuszauma nporpammbl  «YHMBEPCUTET Hapoga» MMeeT
noteHunan Ana  3GPeKTUBHOrO  WUCMOAb30BAaHMA  OBLWMPHBIX  Pecypcos,
TPAAMLMOHHBIX 3HAHWMA HACeNeHUA M OpPraHoB MECTHOro CaMoynpaBAEHUA B
pervoHasbHOM YCTOMYMBOM Pa3BUTUM MyTEM NpPeAoCTaBAEHUA coobLliecTBam
KOHKPETHOW MOAAEPKKN YHUBEPCUTETCKUX CMEeLManncToB U npenogasatenein B
obnactn skonormm u yctonumsoro passutuA. Ectb Hagexaa, 4To mporpamma
byper cTUMyAMpoBaTb M MO3BO/IMT  YleHaM  coobliecTBa  MOBbICUTL
KBannbUKauuio B 3TUX 061acTAX, UTO, B CBOKO OYepesb, CO34acT byaylimnii pecypc
3HaHWM AN1A NOCTOAHHOIO NPUMEHEHWA MPUHLMMNOB YCTOMYMBOFO Pa3BUMTMA Ha
MeCTHOM ypoBHe. lNporpammy «YHMBEPCUTET HApPOAOB»» MOMHO MPUMEHATb B
Apyrux obuwectBax KacnmiicKoro pernoHa, KOTopble MMEIOT CXOXYH UCTOPUIO U
npobaemol.

Kntouesble cnoBa

Pazsutne coobuecTsa, BOBJIeYEHME coobulectsa, obpasoBaTesibHasA
0eATeIbHOCTb, 3KoJIorMyeckas " 3KOHOMMYecKas YCTOMYMBOCTb,
npodeccnoHanbHoe passutue, [arectaH, KaBkas 1 Kacnuiickue pernoHsi.

© 2021 AsTtopbl. K02 Poccuu: aKos02us, pazgumue. ITO CTaTbA OTKPLITOro AOCTyMa B COOTBETCTBMM C ycnosuamm Creative Commons
Attribution License, KoTopas pa3speluaeT MCNO/b30BaHWE, PacnpoCTpaHeHWe M BOCMpPOM3BeAeHME Ha NobOmM HocuTene Npu yCioBUM
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INTRODUCTION

Background: The Concept of a Third Mission and the
University of the People

Dagestan State University (DSU) was founded in 1931 as a
Teachers' Training Institute and achieved university status
in 1957. It is of key significance for the Republic of
Dagestan as its oldest and largest institution of higher
learning. Through its official mandate the university
provides a broad spectrum of educational programs and
research which are key resources for the republic. DSU’s

Figure 1. Graduate students from DSU’s Institute of Ecology
and Sustainable Development consulting with local residents
when preparing the Ecological Passport for the Dakhadaevskiy
District of south-eastern Dagestan

In this regard, Russian President Vladimir Putin has clarified
directions in which national education requires particular
attention, stressing the need to modernize the system of
professional education and to achieve qualitative change in
the preparation of students — with a particular focus on
knowledge and skills underpinning technological
development. In this context, he has stated the necessity of
providing applied degree qualifications for working
occupations that require an educational background (e.g.
in engineering) as well as the creation of centres providing
advanced learning opportunities for working citizens.

Dagestan State University considers that it has
three core missions to the people of the Republic of
Dagestan:

e Mission 1 —Education

e Mission 2 — Research (Science)

e Mission 3 — Community Engagement.

All are interrelated and are of fundamental
importance to the maintenance and growth of a healthy,
robust society. While it has made major contributions over
the years of its existence as a research and teaching
institution, the university faces significant challenges in
responding in sustainable ways to community development
and income generation needs in a transformational era of
globalization and rapidly evolving technologies.

The University of the People: Harnessing the Strength of
Community  Knowledge  Resources in  Sustainable
Development

The university is thus embarking in an innovative spirit in
responding to the demands of its third mission, Community
Engagement, through the “University of the People”
initiative. This initiative is centred in the understanding that
throughout the Republic of Dagestan there is a multitude
of existing human knowledge resources aggregated in local

Figure 2. Graduate students from DSU’s Institute of Ecology
and Sustainable Development consulting with local residents
when preparing the Ecological Passport for the Untsukulskiy
District of Dagestan. Photo by Yu.Yu. lvanushenko

fundamental responsibility is to ensure citizens and
residents the delivery of a diversity and depth of higher
and further education and research opportunities
necessary for the functioning and development of a
healthy, knowledge-based society. It represents a primary
state investment in social and human capital necessary to
underpin a sustainable economy, the maintenance of
desirable levels of employment and the viability of the
unique character of the republic itself (Figs. 1, 2).

communities and entities of various kinds which have great
potential to contribute to sustainable regional
development (and thus national development), if
effectively supported and coordinated within the
framework of the concepts of the Green Economy.

Human knowledge resources in Dagestan range
from specialists with deep traditional knowledge of
agriculture, animal husbandry, trades and crafts, local
teachers and scholars who are avid and reliable observers
of their community life and their relationship with their
natural environment, local entrepreneurs engaged in the
realities of building reliable incomes based on the provision
of services to visitors (e.g. through ecological and cultural
tourism), clerics with a deep knowledge of key issues of
concern to their congregations to local municipal and
district administrations who are thoroughly versed in the
realities of responding to key sustainability issues in their
territories. The majority of Dagestan’s territory consists of
mountains and associated piedmonts which constitute
integrated eco systems (indeed the republic’s name means
“Land of Mountains”), its inhabitants living in rural villages
and small towns pursuing mostly traditional agriculture and
pastoralism, supported by local service industries.

Most of its urban population is concentrated in the
capital city of Makhachkala and in Kaspiysk, Khasavyurt,
Kizlyar, lzberbash and Derbent which are centres of
essential services, business, trading and small industries
serving their regions. There are strong personal family and
business connections between those living in these cities
and those living in the countryside where so many
Dagestanis have strong family roots. Active personal links
and ubiquitous access to modern communication
technologies across the republic mean that its rural
inhabitants are generally as well informed about issues
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relating to development and resources as the urban
citizenry.

Though possessing a wealth of knowledge and
expertise, these community level resources have long been
insufficiently understood or acknowledged as reliable and
competent drivers of collaborative development or under-
supported in both policy and financial terms at higher
levels of government.

“The University of the People” concept is based on
the recognition of these vast and under-utilized community
competencies and reservoirs of knowledge and aims at the
co-creation of educational mechanisms to help grow
sustainable regional economies — in essence by enabling a
university of the people by the people.

In terms of identifying and articulating local
sustainable developmental needs, it is critically important
to acknowledge that throughout the regions of Dagestan
local citizens are the real experts in respect of their home
territories and are fully able to articulate their needs.
Besides drawing on rich popular reservoirs of local
traditional knowledge, this expertise is also to a
considerable degree the outcome of the specialist higher
education received by many locals who are graduates of
DSU and other Russian institutions of higher learning, who
have returned to live in their home communities or
maintain a close emotional links with them while living
elsewhere. What they seek above all is to be heard and
provided with access to expert technical or scientific advice
in implementing solutions to their requirements through
committed official state management or investment
support.

Too often innovative and viable proposals or needs
expressed on the local regional level have withered without
encouragement or tangible support higher up the
bureaucratic system; creative energies naturally dissipate
in such an environment

This is where the “University of the People”
initiative is intended to make a difference in community
development by strengthening popular expertise by
bringing educational support to facilitate and enhance the
ability to effectively implement solutions at the community
level. This should be done in a visible way with a
commitment to collaborative assistance and practical
follow-through.

Among the myriad of publications relating to the
concept of a “third mission” for universities, Campagnucci
and Spigarelli have provided an excellent analysis of a
range of related programs already instituted internationally
[1]. Most of these, however, focus on the concept of
increased generation of revenues through coopting the
advanced knowledge and capabilities of universities —
without accounting for environmental impacts. However,
the policy approach of DSU is fundamentally different in
that it considers that there can be no state university
community development engagement responsibly labelled
as ‘Third Mission’ in a functioning traditional society which
has a limited capitalist developmental infrastructure or
mindset in the western sense (e.g. the post-Soviet
economy of Dagestan) without an inbuilt concern for
sustainable environmental management and without
acknowledging the depth of knowledge inherent in the
community itself.

DSU’s approach is not entrepreneurial and
primarily driven by economic considerations but lies within
the counter concept of the third university mission which
perceives sustainable community development as being

the primary driver and is informed by societal
requirements and demands [2]. The university responds
through reciprocal community engagement in activities
that are inclusive of civil society and focus on social justice
and the promotion of sustainability [3-9]. DSU’s policy
reflects the vision expressed by Trencher et al of a
university engaged with diverse social actors in co-creating
social transformations in pursuit of materializing
sustainable development in a specific location, region or
societal sub-sector. It does so by incorporating sustainable
development and  place-based co-creation  with
government, industry and civil society [10].

That is to say that in the model of DSU’s University
of the People knowledge transfer is both equitable and
cyclical. Knowledge cycles from the community to the
university and from the university back to the community
and so on.

The “University of the People” and the Institute of Ecology
and Sustainable Development, Dagestan State University
The “University of the People” concept in the context of
sustainable development revolves around the beneficial
complementarity of the knowledge inherent in local
communities and the knowledge inherent in institutions of
higher education. They should be recognized as of
equivalent value and be mutually supporting. In this
dynamic, community-based knowledge informs learning in
primary, secondary and tertiary level education which
leads to the development of graduate specialists who in
their turn enhance the knowledge base and competencies
of the communities from which they came.

The concept has grown out of the experiences and
observations of the Institute of Ecology and Sustainable
Development of Dagestan State University in interacting
with local communities in the course of its activities.
Without these communities’ intimate knowledge of their
environment, little could have been achieved in
formulating solutions. A prominent example of such
collaboration has been the Institute’s examination with
detailed input from the fishing communities along the
northwestern coast of Dagestan into the causes of the
decrease in populations of the Caspian seal. This ultimately
resulted in the inclusion of the Caspian seal in the Red Book
of the Republic of Dagestan and the Russian Federation in
2020 as a key strategy for marine biodiversity sustainability
and the development of a Centre for the Rehabilitation of
the Caspian Seal (Figs. 3-6).

Another has been the successful rehabilitation of
the natural environment and fisheries resources of the
Lake Adzhi-Papas wetlands in south-central Dagestan (Figs.
7, 8). The Institute is also current engaged with the
community of Verkhnee Gakvari in the upper reaches of
the Andiiskoe Koisu (River) in the alpine Tsumadinskiy
District of Dagestan in documenting and supporting their
exemplary 50 year long program of local ecological
conservation and regional advocacy forums conducted
largely through their public school [11] (Figs. 9-11).

In modern conditions of climate change and
deleterious anthropogenic impacts on the environment,
where it is clear that scientific education in environmental
sustainability is becoming a fundamental strategic resource
for development, the Institute of Ecology and Sustainable
Development of Dagestan State University sees its mission
in training highly qualified specialists not only in the
Republic of Dagestan but also through multilateral
interaction with leading universities and scientific

ecodag.elpub.ru/ugro/issue/current

185



South of Russia: ecology, development 2021 Vol. 16 no. 4

G. Petherbridge et al.

institutions of the region, taking into account the
requirements of the Tehran Convention (the Framework
Convention for the Protection of the Marine Environment
of the Caspian Sea), the strategies of the United Nations
Environmental Programme and its own experience in the
Caucasus and Caspian in environmental risk management
and sustainable development procedures. During its
apart from its many specialists who have

history,

Figure 3. Specialists from the Institute of Ecology and
Sustainable Development in dialogue with fishermen at the
fishing port of Briansk, situated on a narrow coastal channel

in northeastern Dagestan

Figure 5. Documenting remains of Cspian seal trapped in
fishing net washed up on the beach at Briansk, north-
eastern Dagestan

Figure 7. Aerial view of the rehabilitated wetlands and new
accommodation, nature-watching and fishing facilities for
visitors to Lake Adzhi-Papas. South-central Dagestan

graduated at the master’s level since its establishment as a
faculty in 1998 (Institute from 2015), the Institute of
Ecology and Sustainable Development has trained more
than 40 doctors and candidates of biological sciences,
including those from other higher educational institutions
and scientific organizations of the North Caucasus and
Southern Federal Districts.
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Figure 4. Rescuing a stricken Caspian seal for care in
rehabilitation centre. Izberbash, Dagestan

Figure 6. Caring for a wounded seal in the Aqua Complex of
Dagestan State University, Makhachkala

Figure 8. Lake Adzhi-Papas has become a favored venue for
community fishing competitions. A group of fisherman from
the Russian Geographic Society competing in the April 2018
Dagestan Fishing Championship

186

ecodag.elpub.ru/ugro/issue/current




I. NeTepbpugx u dp. HOr Poccuu: skonoruma, passutme 2021 T.16 N4

Figure 10. Verkhnee Gakvari. A goup o student and -
other villagers gathered for a tree planting subbotnik. The
saplings they are holding were grown at the school

Figre 9. ViIIge of Verkhnee akvari in e headwaters
region of the Andiiskoe Koisu (River), Tsumadinskiy District,
whose school teachers are collaborating with the Institute of

Ecology and Sustainable Development in assessing the
sustainable development potential of the district

Figure 11. Partlupants at the 2017 communlty |n|t|ated conference at Agvall Tsumadlnskly District, Dagestan — “Ecology of
the Mountain Districts of Dagestan: Problems and Pathways to Their Solution”. Organised by specialist staff of Verkhnee
Gakvari School

A major partner of the Institute of Ecology and Sustainable
Development is the Mountain Botanical Garden of the
Russian Academy of Sciences in Gunib, Dagestan, whose
dedicated scientific research facilities are specifically
engaged in contributing to the sustainable exploitation of
natural resources in high mountain regions of the
Caucasus.

All this activity has made it possible to consolidate
through the state education system the entire structure of
professional training of specialists in the field of ecology
and nature management with competencies aimed at
meeting all the related requirements and challenges facing
the republic.

Currently, graduates of the Institute of Ecology and
Sustainable Development work in a range of state
environmental organizations, including the Ministry of
Ecology and Natural Resources of the Republic of Dagestan,

the Dagestan Centre for Hydrometeorology and
Environmental Monitoring, the Caspian Zonal Research
Veterinary Institute, the Dagestan Federal Research Centre,
the Junior Academy of Sciences of the Republic of
Dagestan, JSC ChirkeyGESstroy, the Federal State
Budgetary Institution for =~ Water = Management,
Dagvodresursi, as well as administrations of cities and
municipalities throughout the Republic of Dagestan.

The Institute of Ecology and Sustainable
Development also has a special focus on the care of the
cultural heritage in a society which is still closely linked to
the land and, through strongly held Islamic religious beliefs,
respectful of the natural world. In this regard the Institute
is now working in close cooperation with specialists from
the State of Qatar, through the Arabic Cultural Heritage
Research Program at the newly established Dagestan-Qatar
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Scientific-Education Centre at Dagestan State University,
which it manages.

The Institute also provides authoritative,
independent advisory support to state regulatory
processes in situations where environmental issues are in
contention (Fig. 12). The coordination of approaches to
threats to Caspian marine ecosystems is of major concern
in this region where littoral jurisdiction and management is

Figure 12. On-site consultation with local officials about environmental reservati

distributed among five individual states (the Russian
Federation, Azerbaijan, Kazakhstan, Turkmenistan and Iran)
and where problems range from understanding how best
to address the challenges of the deposition of plastic
waste, the conservation of the declining population of the
iconic Caspian Seal, sustainability of traditional fisheries
and the impacts of pollution from commercial fossil fuel
extraction activities.

o R e

on regulations related to a projected new

by-pass through a protected highland area west of the historic Naryn-Kala Fortress to relieve transit traffic pressures in the
city of Derbent, southern Dagestan. Inset: Protected nature area behind fortress.

In the latter context, the Institute has recently completed
for the Russian federal government an extensive, in-depth
report, "Development of methods for the integrated
monitoring, assessment and conservation of biological
diversity and predictive calculations of the likelihood of
damage to ecosystems of the coasts and waters of the
Middle Caspian following an accidental discharge of oil on
shelf fields".

The Institute believes that just as climate knows no
borders, so education should know no borders and is an
active member of the Association of Universities of Caspian
Region States, heading the association’s own Institute of
Ecology and Sustainable Development. As such it is closely
collaborating with the United Nations Environmental
Programme (UNEP) through the mechanism of the Tehran
Convention Secretariat in Geneva in developing
educational opportunities aimed at developing a cadre of
promising young scientists from across the Caspian region
with common, shared competencies and knowledge of one
another. An innovative two-year bilingual (Russian-English)
Master of Environmental Science Program — “Managing the
Challenges of Environmental Management and Sustainable
Development in the Caspian Region” is planned when
regional communications are re-opened post the COVID-19
pandemic.

Another innovation in terms of the sustainable
management of the various regional environments in
which the citizens of Dagestan live is the program for
allocating electronic ecological passports to municipalities
in Dagestan, which is being implemented by Dagestan State

University. According to the Resolution of the Government
of the Republic of Dagestan No. 360 dated December 25,
2015 "On the implementation of priority development
projects of the Republic of Dagestan in 2016”, Dagestan
State University was identified as one of the executors of
the priority project "Effective Public Administration" within
the framework of which it was planned to create electronic
environmental passports for the municipalities of the
Republic of Dagestan and to combine the associated data
into a single electronic database. Through this program
available  medical, statistical and environmental
information is gathered and evaluated in order to identify
the leading environmental factors relating to Dagestan’s
districts, to determine trends in environmental change and
to propose, on this basis, recommendations for improving
the environment and preserving the health of the
population. This also allows scenario modeling of the
development of the socio-economic system of each district
from the standpoint of its sustainability. To date, the
university has already successfully completed and compiled
pilot environmental passports for the mountainous
Dakhadaevskiy, Kizilyurtovskiy and Untsukulskiy Districts
[12-16] (Figs. 1; 13-18). This kind of complex research and
evaluation is being undertaken for the first time in Russia
and is in conformity with President Putin’s declaration to
the Federal Assembly that “Despite the uniqueness and
richness of Russian nature, its state today can hardly be
called absolutely favorable. This problem can be solved
only by creating a modern effective management system in
the environmental sphere."
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Figure 13. Ecological Passports for the Dakhadaevskiy, Untsukulskiy and Kizilyurtovskiy Districts,
Republic of Dagestan (2016)
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Figure 14. Graduate students of DSU’s Institute of Ecology and Sustainable Development engaging local residents in
gathering viewpoints for the Ecological Passport of the Dakhadaevskiy District

Figure 16. Graduate student of DSU’s Institute of Ecoldgy

i:iugure 15. Graduate student of DSU’s Institute of Ecology

and Sustainable Development in consultation with a local and Sustainable Development in consultation with a local
resident in preparing the Ecological Passport of the resident in hospital in preparing the Ecological Passport of
Dakhadaevskiy District the Dakhadaevskiy District. Photo by Yu.Yu. Ivanushenko
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Figure 17. Staff member of DSU’s Institute of Ecology and
Sustainable Development in consultation with a local
official in the process of preparing the Ecological Passport
of the Dakhadaevskiy District

The university has also launched a program for compiling
small ecological passports for schools in districts and cities
of the Republic of Dagestan. This is a very significant
project. In each school of the republic, water samples will
be taken for complete chemical analysis from drinking
water supply sources directly on the territory of the
schools, soil samples will be taken from the territory
adjacent to the school, as well as collection for the study of

Figure 19. Mobile Environmental Monitoring Laboratory of
the Institute of Ecology and Sustainable Development,
Dagestan State University in use in the Dakhadaevskiy
District. This enables scientific analyses to be carried out
directly within the territories of regional communities and
for local visitors to observe and discuss the process

DISCUSSION

Engaging School Children in Environmental Conservation
and Sustainability

In the Russian primary school curriculum, “The World
Around Us” is a core subject which helps to sensitize all
youngsters to our living environment. The Institute of
Ecology and Sustainable Development builds on this by
providing a range of activities to further engage school

>

Figure 18. Graduate students of DSU’s Institute of Ecology
and Sustainable Development in consultation with a local
resident in preparing the Ecological Passport of the
Dahkadaevskiy District, Dagestan

the microelement composition of the hair of schoolchildren
and teachers of different age groups. All studies will be
carried out using modern physical and chemical methods of
quantitative chemical analysis approved in accordance with
the established procedure for monitoring and
environmental control at DSU’s Environmental Monitoring
Laboratory at the Institute of Ecology and Sustainable
Development (Figs. 19, 20).

Figure 20. Carryfng out a water analysis in the Mobile
Environmental Monitoring Laboratory

students to the science of ecology and the protection of
our environment. These include special open days for
children when they can visit the institute and see exhibits
and hear from teachers and students what it is that they
do. Perhaps they may be stimulated to study these subjects
as they grow up. The Institute’s activities also include
external school classes and visits, workshops and
excursions with children (Figs. 21, 22).
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Figure 21. Class on the care of the environment being Figure 22. Studénfé in class on the care of the

taught in a Makhachkala school by a specialist from the environment at a Makhachkala school
Institute of Ecology and Sustainable Development

g e

Figure 24. School students in drone cons-truction workshop Figure 25. Drones of DSU’s Institute of Ecology and

organized by DSU’s Institute of Ecology and Sustainable Sustainable Development being prepared for an in-
Development service training program

ecodag.elpub.ru/ugro/issue/current 191




South of Russia: ecology, development 2021 Vol. 16 no. 4

G. Petherbridge et al.

It is active in support ecologically-related activities, such as
the proper preparation and planting of gardens (Fig. 23). A
popular venture has been a workshop on drone

construction for children (the Institute itself has a fleet of
advanced surveillance drones which it uses in heritage and
ecological surveys) (Fig. 24, 25). Supporting awareness of
the plight of the Caspian seal (which was once a common
sight for swimmers at Makhachkala’s city beaches) have
been events such as the art class held at the Russia — My
History museum, where students were provided with
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Figur"e 26. Seal Conservation Awareness Art Class at th
Russia-My History Museum in Makhachkala, Dagestan

Figure 28. Students and faculty of the Institute of Ecology
and Sustainable Development participating in a beach
clean-up in Makhachkala

Community Concerns in Student Career Selection and Viable
Employment following Graduation

It is evident that a key and pressing strategic concern of
Dagestan State University as an institution so centrally
placed at the heart of the republic’s stability and growth
must be to effectively engage communities in addressing
an overriding preoccupation of the vast majority of its
students — how to secure viable employment in Dagestan
after graduation.

At the personal and community level, school
leavers and their parents in Dagestan are often in a
quandary as to which higher education specialization to
select which will both match a student’s own career
interests and is likely to lead to productive employment
following graduation. Through the “University of the
People” initiative DSU will engage regional communities in

easels and painting and drawing materials to depict seals
(Figs. 26, 27). Classes of school children are also often
taken to the city beaches to participate in the clean-up of
plastic marine waste which defaces the shores — reinforcing
their awareness of the need to properly dispose of plastic
waste and to use recyclable materials in daily life where
possible. (Fig. 28) Classes in the English language have been
provided through private Dutch sponsorship at the Internat
School for Orphans and Children without Parental Support
in Makhachkala. (Fig. 29)
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Figure 27. Participant in Seal Conservation Awareness
Art Class at the Russia-My History Museum in
Makhachkala, Dagestan

‘ &
Figure 29. Students and teachers in an English language class
at the Internat School for Orphans and Children without
Parental Support provided by the Institute of Ecology and
Sustainable Development with Dutch sponsorship

identifying local long term specialist human resource needs
and provide locally-specific vocational and career guidance
in secondary schools. The latter directions will be
facilitated by sponsoring visits to primary and secondary
schools by sending selected postgraduate students to
inform and inspire pupils about the career choices they
have made and are finding satisfying.

In this regard it is important to note the
considerable current state investment in quality new
school facilities in remoter areas of the republic, an
investment strongly supported by local communities which
are experiencing depopulation because of insufficient
employment opportunities and who are hopeful that in the
longer term education will be the key to their future re-
invigoration and sustainability.

192

ecodag.elpub.ru/ugro/issue/current




I. NeTepbpuax u dp.

KOr Poccuun: akonorus, passutne 2021 T.16 N4

A related concern within certain faculties and institutes of
the university is that the secondary school system in the
republic is not producing a sufficient pool of candidates for
university places with the prerequisite level of education or
subjects studied. The result is reduced student intake —
potentially inadequate to justify continuance of certain
course offerings and thus with serious current or future
implications for the viability of specialist educational
offerings. Without a pool of adequately intellectually
prepared students to draw upon an institution of higher
learning has no practical foundation, it cannot effectively
provide tertiary level education. A particular example is
experienced by the Institute of Ecology and Sustainable
Development of Dagestan State University because
geography, which it considers as a basic knowledge
platform for its courses, is no longer taught as a separate
subject in many state schools.

Resolution of this dilemma of both inadequate pre-
university preparation and uncertain employment
prospects after graduation requires a process of thorough
internal review and of dialogue between all concerned
stakeholders and responsible parties. A solution might be
DSU’s establishment of a preparatory year prior to full
university education within a “college” format. Although
such a corporate structural innovation would be resource
intensive in its establishment and operation, it could also
provide an additional benefit to DSU through providing
supplementary preparatory courses for foreign students,
e.g. in English and Russian, as well as in specialist
foundation competencies desirable for enroliment in
particular faculties and institutes.

Dagestan State University, as a core republican-
oriented state institution of higher education utilizing
public funds, has a social responsibility to constructively
engage in creating pathways for its graduating students to
have a reasonable possibility of ongoing and productive
employment and a living wage. Further precisely-targeted
research and innovative thinking and planning are
required, including investigating the potential and
implications of correlating student intake in specific fields
with actual predicted employment opportunities and socio-
economic requirements for the republic’s sustainable
growth. Producing a glut of qualified young graduates in an
already saturated employment sector contributes neither
to a healthy economy nor to community well-being. The
common practice across a broad range of sectors in
Dagestan of graduates securing employment not primarily
on the basis of merit and competence but on the basis of
“who you know” also has a significant demoralizing and de-
energizing influence on student outlooks and prospects
and negatively affects many of those contemplating
entering higher education.

Much could be done by engaging all stakeholders —
in education, in the professions, in public administration
and in corporate leadership — in a dialogue to address
these issues and to attempt to reach constructive
consensus towards healthier employment environments in
Dagestan. In terms of sustainable development in
Dagestan’s rural districts it is particularly important to
attempt to provide students with both career advice and
future local employment pathways which could allow them
to return and so reduce the detrimental consequences of
migration to urban centres in search of a livelihood.

A positive current factor in this regard is that the
state is currently investing considerably in the construction
of high quality new schools with the strong support of local
communities who believe that a good education will
ultimately be the key to future population stability and

provide the basis for the reinvigoration and sustainability
of their local economies.

Closely related to the above factors is a gender-
related phenomenon. In some fields DSU is producing a
disproportionately  larger  percentage of female
postgraduates than males — with no clear avenues to
maximize the future potential of these well-educated
women when they have completed their studies and in
whom the state has invested substantially. Young women
with excellent professional master’s level or joint
specialization degrees yearn for career advancement and
the productive application of their knowledge but are
discouraged by the obstacles they face through certain
entrenched societal attitudes and business structures.
Many simply dissipate into the community to become
educated young mothers — indeed a most valuable role —
but have no pathways to integrate their skills beneficially
within the broader community as life progresses.

Growing Opportunities for Further Education and Life-long
Learning

Building on the basis of Dagestan State University’s existing
commitments and investments in these domains, the
institution will expand its outreach and support for the
community in further education and life-long learning
through innovative programs of courses and workshops
aimed at assisting individuals in acquiring new knowledge
and skills for work, profit or purely personal fulfillment.

In the spirit of the concept of a university of the
people by the people, local teachers with knowledge of
specialist subjects of particular interest to their local
communities will be assisted in contributing to the further
education process.

Successfully implemented, this strategy also has the
potential of stimulating “a want to learn culture” (already a
noticeable characteristic of Dagestani citizen’s generally)
and thus to catalyze increased enrollments in tertiary
education in Dagestan.

These offerings will support President Putin’s
current call for the creation of in-service educational
opportunities for “working citizens”. They will be of varying
lengths, ranging from a single evening or weekend to those
requiring attendance weekly throughout a semester. Some
of these suggested programs are mutually supportive.
Special summer programs are also envisaged.

Courses are proposed to provide further education
in the following categories:

e Know our Dagestan — Become a Tourist Guide

e Sustainable Tourist Development

e Trade and Commerce: Doing Business with
Neighbouring Countries

e Small Business Development and Management
Skills

e Skills for Engaging with the Community

e Acquiring Advanced Computer Competencies

e Sustainable Agriculture

The above courses will provide information about
available government assistance where relevant, e.g. the
Presidential Grants Programme.

This community further education stream could
include paid conferences and workshops of one or two
day’s duration to enhance the republic’s capacity in sectors
which have particularly high developmental potential.

Increased Opportunities for Part-Time Education

An unanticipated outcome of the pandemic has been the
increased investment by Dagestan State University in the
development of on-line education. This will be put at the
service of greater access to part-time education to
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encourage Dagestanis, particularly those who are in full-
time employment or live away from the university’s
campuses, to study for specialist university qualifications.

It is intended to also develop regionally-specific
courses in consultation with regional communities.

Support Professional Development in Dagestan through In-
Service and Advanced Learning Courses

Dagestan State University is positioned as a significant
resource to develop and provide periodic in-service
professional development and advanced learning courses
required of professional specialists in both public and
private sectors to maintain their competencies, keep
abreast of developments in their fields of expertise and to
upgrade their personal resumes. Such courses can be
provided on a gratis or contract basis to government
entities (e.g. refresher courses for teachers or refresher
and advanced learning programs tailored for specialists
within commercial sectors which are currently expanding in
the republic) and may also be delivered online as distance
education (in Dagestan and beyond). The main
requirement for students to participate in an advanced
training course is having a higher or secondary vocational
education.

The quality of advanced training is ensured by the
highly qualified teaching staff of DSU, other leading
universities of the Russian Federation, as well as by
practitioners, using modern educational technologies.
Upon completion of the courses, a certificate of
professional development is issued.

Three such advanced learning courses were
developed and delivered by the DSU’s Institute of Ecology
and Sustainable Development in 2020, as follow:

e "Software processing of remote
materials: Land and thematic mapping
geographic information systems".

The program is designed for the acquisition of
knowledge and practical skills by state and municipal
officials, specialists in the field of nature management and
engineering and technical workers in the field of applied
use of materials for remote sensing of the Earth. In the
learning process, the theory and practice of thematic

sensing
in  modern

L
Figure 30. Imams representing rural congregations in Dagestan participating in special course on Environmental and
Technological Foundations for the Optimization of Modern Branches of Agricultural Production held in the conservatory of
the Institute of Ecology and Sustainable Development, Makhachkala in December 2020

mapping in modern geographic information systems using
remote sensing materials are considered in detail. The
competencies acquired by students in the learning process
will contribute to the successful solution of a range of
problems of land use and territory management using
remote sensing data, including real estate, water
resources, transport, engineering communications,
agriculture and forestry, security and environmental
monitoring problems, etc.

e "Environmental protection and environmental
safety".

This program is designed to form competencies in
the field of ensuring environmental safety, preventing
threats from activities that can have a negative impact on
the environment, degradation of biological diversity;
advanced training of managers and specialists of economic
entities or other activities that have or may have a negative
impact on the environment, in order to update their
theoretical and practical knowledge in connection with the
increased requirements for the level of qualifications and
the need to master modern methods of solving
professional problems in the field of environmental
protection environment, rational nature management and
ecological safety.

e "Environmental and technological foundations
for the optimization of modern branches of agricultural
production".

The program is designed for the acquisition of
professional competencies necessary for the
implementation of new ideas and technologies that take
into account the specifics of agro-ecological conditions,
selection achievements and modern technologies of
intensive agricultural production. It is focused on the
acquisition of knowledge and practical skills by specialists
from state, municipal and private agricultural enterprises,
regional agricultural departments, the Ministry of
Agriculture and those with personal subsistence plots and
engaged in agricultural greenhouse production. A special
workshop on this subject was provided at the request of
the Muslim Spiritual Administration of Dagestan for imams
of rural regions as advocates for sustainable agricultural
practices (Fig. 30).
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Collaboration with Local Municipal and District
Administrations

The “University of the People” initiative understands that
the personnel and planning deliberations of local municipal
and district administrations constitute an extremely
valuable knowledge base for regional sustainable
development and should be consulted in developing any
regional educational assistance programs. Their meeting
and presentation facilities also are potential venues for
collaborative workshopping aimed at identifying core local
development issues and for the holding of training courses.

Utilisation of Local School Facilities and Teacher Knowledge
and Competencies

Figure 31. Speakers at the 2010 Scientific-Practical
Conference, “Ecological Problems of the Tsumadinskiy
District and Pathways to Their Solution” in Verkhnee
Gakvari, organized by the Director of the community’s
school

“University of the People” — Launch Phase: “Summer Field
Faculty” Tsumadinskiy District & the “Conserving the Koisu”
Project

Dagestan State University, through its Institute of Ecology
and Sustainable Development, will be launching an initial
three-year launch phase of the “University of the People”
initiative in the high Caucasus Tsumadinskiy District in 2022
in the form of a “Summer Field Faculty” to be conducted in
tandem with the university’s “Conserving the Koisu” socio-
ecological sustainability project which has already been
formulated and is underway. It is intended that the
achievements and lessons learned in the Tsumadinskiy
“University of the People” project will serve as to create a
model for application by the university to extend the
concept to other districts of the republic. The Ministry of
Tourism and Ministry of Education will collaborate in the
initiative, together with the Tsumadinskiy District
administration.

Tsumadinskiy District & the “Conserving the Koisu” Project

Three interconnecting rivers systems (Koisu) drain the
inner massifs of the south-west of the Dagestan Caucasus.
The project, “Conserving the Koisu: Sustaining the
Mountain Fastness of the Upper Andiiskoe River — A
Uniquely Surviving Socio-Ecological Continuum in the
Dagestan Caucasus”, is directed at important conservation
and sustainability issues concerning the headwaters region
of the most remote of them, the Andiiskoe Koisu, whose
waters slice a dramatic course amongst towering snowy
ranges, still being sculpted by remnants of the glaciation

As emphasized above, the local knowledge and skills of
teaching staff in rural regional communities and school
facilities are a key resource in developing and providing the
range of community development outreach programs
which make up the “University of the People” Initiative
(Fig. 31).

Collaboration with the Religious Community

A fundamental knowledge resource in understanding local
community development issues are the imams of
settlement juma’ats (religious congregations) whose input
should be sought in any sustainable development
assessment and planning (Fig. 32).

Figure 32. Mavlid (celebration of the birth of the Prophet
Muhammad) at Mutsuaul, Tsumadinskiy District. In a
region with a strong faith community, Islamic doctrines
protecting the environment have been a major
contribution to supporting the sustainable agro-
pastoralism long practiced there

which covered much of the high Caucasus during the Last
Glacial Period (Fig. 31).

Here, as climatic conditions subsequently
ameliorated, a complex of glacial and post-glacial high
altitude landforms provided a home for a rich and diverse
range of alpine and subalpine flora and fauna which
characterize the region today. Man (having survived in the
glacial refugia provided by the adjacent lowlands of
Transcaucasia, where the first hominims recorded in
Eurasia had already appeared some 1.8 million years ago)
was to return to hunt and forage and find a uniquely
compatible ecosystem, sheltered by its geomorphology
from outside intrusion and blessed by nurturing
microclimates and bounteous soils. By some 6,000 years
ago Neolithic man was optimizing a range of fertile bio-
niches 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.

Within this world of majestic and humbling canyons
and crags and vast pine forests, a number of small agro-
pastoral enclaves speaking distinct local languages, have
co-existed and flourished side by side in their individual
bio-niches for millennia without displacement or significant
external disruption to the present day. Together these
communities of the upper Andiiskoe Koisu (now the
territory of the Tsumadinskiy District) present a unique
cultural continuum in which evidences of its principal
evolutionary phases remain accessible to scientific and
historical research. In essence we have before us a largely
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unexplored and undisturbed, living laboratory of human
societal engagement with the natural environment. This
continuity is

remarkable of global significance for

9 i,

Figure 33. Tsumadinskiy District [insert]. View east from the Snegovoy Ridge across the valley of the Gakvarinka River and

understanding the evolution of human society and
presents a unique survival in Europe of successful and
harmonious socio-ecological interdependencies.

the territories of Verkhnee Gakvari [ village in black box] and Nizhnee Gakvari to the Andiiskoe Koisu and the Bogossky
Ridge, whose highest peak is Addala-Shukhgelmeer (4,150 m) with its five glaciers

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 from their
environment throughout millennia, the region is in priority
need of national and international recognition and support.

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 project 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 project 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 will be
implemented within the framework of the concepts of the
International Partnership for the Satoyama Initiative [17].

The International Partnership for the Satoyama
Initiative (IPSI) was established in 2010, during the 10th
Conference of the Parties to the Convention on Biological
Diversity held in Nagoya, Japan. This international effort
vigorously promotes activities consistent with existing
fundamental principles represented by the Ecosystem
Approach — a way to manage entire ecosystems based on
the awareness that all components (including ourselves)
are interconnected.

The core vision of the International Satoyama
Initiative is the support of societies in harmony with nature
through conservation and sustainable use of biodiversity in
an equitable way. This is achieved when the socio-
economic activities of human communities align with
natural processes. An example is provided by the small
linguistic enclaves of the alpine headwaters region of the
Andiiskoe Koisu which have managed to achieve this
balance for some 6,000 years without radically destructive,
internal or external disruption.

By managing and using biological resources
sustainably and thus properly maintaining biodiversity,
humans can contribute to the potential stable supply of
critical natural and economic benefits well into the future.
Through a system of case studies prepared for the
International Satoyama Initiative, successful co-evolved
relationships between humans and nature in what are now
referred to as “socio-ecological production landscapes” are
made available for international review as functioning
models, as well as for local and national practical and policy
application.

However, these landscapes — and the sustainable
practices and knowledge they represent — are increasingly
threatened in many parts of the world, due for example, to
urbanization, industrialization and rapid rural population
increase or decrease and, increasing, the anthropogenic
impacts of increasing climate change. Measures are
urgently needed to conserve sustainable types and models
of human-influenced natural environments through
deeper, systematic scientific understanding of their
dynamics and a broader global recognition of their value.
The Case Study being developed for the Tsumadinskiy
District and neighboring mountain region is intended not
only to help inform the protection and sustainable
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development of its socio-ecological heritage in the face of
anthropogenic and climatic transformations but to provide
a model for consideration elsewhere by those with similar
concerns and challenges [11].

Within the framework of regional, republication
and national environmental conservation and sustainable
development objectives, the Conserving the Koisu program
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 project 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 involving both the Tsumadinskiy
and neighboring high mountain districts.

2021-2023: The first phase of the program 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
neighboring 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
program 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 program
objectives at the district level.

Longer term potential outcomes of the program
could be the nomination of the headwaters region of the
Andiiskoe Koisu as a region of global significance to
mankind as a UNESCO World Heritage site (cultural
landscape category), Geopark (Global Geoparks Network)
or UNESCO Biosphere Reserve.

The project is led by Professor Guy Petherbridge,
Director, Caspian Centre for Nature Conservation 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
constitute a fundamental program resource.

The project also draws on a range of international
and regional (i.e. Caucasus, Caspian) 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 alpine source waters
province of Tusheti. The project also draws on related
initiatives in states of the high-altitude south-facing macro-
slopes of the Himalayas, whose environments and
traditional agro-pastoral systems have many remarkable
similarities with those of the Tsumadinskiy and neighboring
high mountain regions in Dagestan.

DSU Summer Field Faculty, Tsumadinskiy district

The format of the “University of the People” Summer Field
Faculty will build on and support the outcomes of research
data gathered and analyzed through the “Conserving the
Koisu” project which will identify the ecological and
cultural heritage resources of the Tsumadinskiy District,
local expertise and initiatives directed at responding to the
management needs and development potentials of these
resources, as well as human resource development needs.

It is planned that the Summer Field Faculty which
undertakes the following activities will established at a
residential centre of operations at an existing tourist base
established in the Tsumadinskiy District near Khushtada
(near the district administrative centre of Agvali). Lectures
and workshops may take place in the facilities of the
Tsumadinskiy District administration in Agvali.

This faculty will operate for a four-six week period
and will be equipped with appropriate lecture facilities. It
will be staffed on a rotational basis by specialists from
Dagestan State University, as well as by those from other
institutions. Some of these will be engaged in regional
ecological, cultural heritage and linguistic research and
documentation activities, while others will be engaged in
providing courses tailored towards the education of both
local inhabitants and scientist and students from other
parts of Dagestan and Russia. Local historians and other
specialists will also be engaged in teaching. Lectures and
workshops may take place in the facilities of the
Tsumadinskiy District administration in Agvali. Courses may
include field work in the natural environment areas sites of
cultural heritage significance in the district.

CONCLUSION

The “University of the People” initiative, as implemented
by the Institute of Ecology and Sustainable Development of
Dagestan State University and its regional community
partners is intended to reinforce, promote and grow DSU’s
position as a “public good” — a core educational resource
whose goal is to be acknowledged throughout the
community as a focal point for the development,
prosperity and well-being of the citizens and residents of
the Republic of Dagestan.

Implementation of the University of the People
concept has the potential to effectively harness the vast
resources of traditional knowledge of individuals and local
bodies in regional sustainable development by providing
communities with concrete support and interaction of
university specialists and educators in ecology and
sustainable development. It is hoped that the program will
stimulate and enable members of the community to
themselves attain tertiary qualifications in these fields,
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who, in turn, will create a future knowledge resource for
continuing local applications of sustainable development
principles.

The concept has potential for application to other
societies in the Caucasus and Caspian regions which share
similar histories and challenges. It is hoped it may serve as
a model for consideration by the Association of Universities
of Caspian Region States for broader application by its
members to activities in ecology and sustainable
development education. It is intended to be
complementary to the regional educational initiatives in
advancing environmental management and awareness
being currently developed on behalf of the Association in
cooperation with the United Nations Development
Program. It is also intended to serve as a contribution to
the International Partnership for the Satoyama Initiative
towards the better understanding of the dynamics of viable
traditional relationships between society and the
environment in sustainable development for application to
solutions to negative anthropogenic and climate impacts at
the global level.
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Pesiome

Lienb. lMpuBneyb BHMMaHWE K HaspeBlUEN MOTPEOHOCTU YCKOpeHUA
PasBUTMA HAYYHO-TEXHUMYECKOM UM OpPraHM3auMoHHOW 6asbl pelleHus
MWPOBOM 3KOHOMMUYECKOM MPO6AEMbl CHUMKEHUA yuepba OT CTUXMIHbIX
6eacTBUA WM, B 3TOM KOHTEKCTe, K Bonpocy 6e30mMacHOCTM M MpaBoOBOro
peryanpoBaHua NPUMEHEeHUA reodU3NYECKKUX TEXHONOTUIN aAKTUBHOWM
3aLUUTBI OT HUX.

ObcykaeHune. TpuauLaTUAETHAA BCeobWas KamnmaHuA chneumanbHbIX
meponpuaTnin, nposoanmaa OOH, HM Ha OQHOM W3 3TaNoOB He MPUHecna
HEOAHOKPAaTHO HAaMEYEHHOro CyLLEeCTBEHHOIO CHUXEHMUA YenoBeYecKux
KepT8 M MaTepuanbHoro Bpega. Ee panutenbHas 6esycnewHocTb
[O0Ka3blBaeT, YTO MPUBJAEYEHHbIM MOTEHLIMANIOM OXUAAEMbIA pe3ynbTaT
nosiyyeH 6bITb HE MOMKET, YTO 3aCTaB/AET WMCKATb HOBble HanpaBAEHUSA
nosbiweHna 3ddekTMBHOCTM 6opbbbl c yrpo3oi. C TOYKU 3peHuUA
ryMaHUTapHOM, MacwTab W AWHaMWKA HebiaronpuAaTHOM NPUPOAHON

TeHOeHUMn  TpebyoT 6onee  paAuMKaibHOrO WM ONEPaATUBHOIO
NPOTMBOAENCTBUA, YEM BbIMOJHEHMA METOAUUYECKMX PeKoMeHZaLMM
eAMHOro MaHa MNo MOBCEMECTHOMY PacmpOCTPAHEHUIO  KyAbTypbl

6e3onacHocTn. DopmOli KONIEKTUBHOTO pelleHns, aAeKBAaTHON BaXKHOCTU
M 3HaYMMOCTM Bceobliel 3agaun, ABAseTcs rnobanbHoOe ynpaB/ieHue
puUckom 6eacTBUNA, MMeloWee Pas3BUTYID WMHCTUTYLMOHaNbHYO 6asy wu
TBEPAYIO UCMONHUTENBCKYIO AUCUMMINHY, YTO Ceiyac OTCYTCTBYET.
3aknoueHne. [peofosieTb  yKasaHHble  MPenAaTcTBMA  nogbemy
30DEKTUBHOCTM HEe/Mb3s MHAYe KaK oOnuMpascb Ha CrneuuanbHyo
HOPMaTMBHYIO NNAaTGOPMYy YHMBEPCA/IbHOTO YPOBHA, KOTOpas, OAHaKo,
NOYTU MOJIHOCTbIO CEroAHA COCTOUT W3 AEKNAPATUBHbLIX NOCTAHOBIEHWUNA.
3gecb cneayet MOBbLICUTb MMMEPATUBHOCTb PEryanpoBaHuA, npuaasas
eMy HpPUAMYECKYIO CUAY, CNOCObHYO Bonee, HeXKenn pekomeHaaTe bHas,
obecneuntb K 2030 roay paHee He AOCTUTHYTOE CYLLECTBEHHOE CHUXKEHME
noTepb: NepexoamnTb K 06A3aTeIbHbIM 418 CY6bEKTOB KOHKPETHBIM Mepam
M TEXHUYECKUM CTaHAapTaMm, rapaHTUPOBaHHbIM MHCTPYMEHTaMM NpaBa.
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Abstract

Aim. The author aims to draw attention to the urgent need to accelerate the
development of the scientific, technical and organizational basis for solving a
global economic problem: reducing damage from natural disasters and, in this
context, the issue of security and legal regulation of the use of geophysical
technologies for active protection against them.

Discussion. The thirty-year universal campaign conducted by the UN and
consisting of special events, did not at any stage bring about the repeatedly
planned significant reduction in the number of human victims and the amount
of material damage. Its prolonged failure proves that the expected result
cannot be obtained due to the attracted potential. In addition, it makes us
critically evaluate the chosen means of implementing programmes and look for
new ways to increase the effectiveness of the fight against the threat. In the
natural sciences, the most promising prospect is methods that are being
mastered in many developed countries and focused on a targeted influence on
the destructive natural process. In this area, large-scale scientific work has been
carried out for a long time and already productively to increase the capabilities
and scope of the modifying effect. However, serious problems arise on the
path; they have been caused by insufficient knowledge of the changing natural
phenomena, military and environmental aspects of these technologies, low
predictability of the long-term consequences of their use, conflicts between
economic interests of different states. From a humanitarian point of view, the
scale and dynamics of the adverse natural trend require a more radical and
operational response than the implementation of methodological
recommendations of a single plan for the widespread dissemination of a safety
culture. The form of a collective solution adequate to the importance and
significance of the universal task is a global disaster risk management which has
a developed institutional base and a solid executive discipline. But it is absent
today.

Conclusion. It is impossible to overcome the indicated obstacles for raising
efficiency except by relying on a special regulatory platform of a universal level,
which, however, today consists almost entirely of declarative decisions. Here it
is necessary to increase the imperativeness of regulation, giving it legal force
which is capable of more than recommendatory one to ensure by 2030 a
previously unattainable substantial reduction in losses. It is also necessary to
move to binding specific measures and technical standards agreed upon and
guaranteed by legal instruments. To what extent the special system of
international security created on such a basis will satisfy national interests in
the future, depends very much on the degree of state participation in this
construction today.

Key Words
Natural disaster, climate modification, international strategy for disaster
reduction, international law, UN.
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C.H. Tuxomunpos

BBEAEHUE

Bceobuwas npobaema HenpozHoO3upyembIx Nomeps
MpoponKatolieecs B MUpe pacnpocTpaHeHue Bupyca
COVID-19 yb6eauTenbHO aprymMeHTUMpPYEeT aKTyaslbHOCTb U
6onblWyl0  3HAaYMMOCTb,  KOTopble  npuobpetaeT B
COBPEMEHHbIX YC/MIOBUAX B3aMMOLEWUCTBME TOCYAAPCTB MO
YypesBblYaliHbIM BOMNpoOCcam, ocywecTenfsemoe Ha
rnobanbHom ypoBHe. C cepefuHbl MPOLIIOFO CTONEeTUA B

CTpaHax  NpPOMCXOAMT  CTPEMUTEsSIbHOE  YBe/iudyeHue
3KOHOMMYECKMX WM TYMaHMTapHbIX MOTEPb OT MPUPOAHbIX
KaTactpod. [locnegHve BecbMa pPasHOOBpPasHbl — OT

3eM/IETPSACEHUIN U U3BEP)KEHMUIM BY/JIKAHOB, 4O MACCOBOro
nopakeHus Masiou3y4eHHbIMU 601€3HETBOPHbLIMM
OpraHM3mMamu M 1aBUHHOTO PAa3MHOMKEHMA YHUUTOXKUTENEN
NoCeBHbIX KyNbTyp, Npuyem oaHun 6eacTBus MOryT Bbl3BaTb
apyrue.

B ocHoBe «CTUXMINHO» cO3JaloLenca npu 3TOm
X03AMCTBEHHON npobnembl nwboro Mmacwrtaba Nexut
NpUYNHEHUE ecTecTBEHHbIM (GOPC-MaXKOPHbIM CObbITUEM
BELLLECTBEHHbIX YObITKOB, NOA, KOTOPLIMU MNOAPA3yMEBAETCA
cymma npsmoro (peanbHoro) yuwepba M Henosy4yeHHoWM
npubbinM  (MHOrga HasbiBaemol B  Teopum npasa
«YNYLWEHHOW BbIFOAON»). YneHamu nepBOro cnaraemoro
ABNAIOTCA YHUUTOXKEHMNE M/WN NOBPEXAEHNE MMYLLECTBa,
a TaKXKe pacxodbl Ha BOCCTaHOBAeHue. BTopoe ecTb
pe3ynbTaT Pas/INUHbIX HAPYLIEHWUI rpaXaaHCKoro 06opoTa,
«COBEPLUEHHbIX» onacHbIM du3nyeckum unu
buonormyeckum reochepHbIM MPOLLECCOM, U Beaywmux K
COKpaleHuio poxofoB. PaccmatpuBas B3ATyl0  Temy,
cnepyet OTMETUTb, YTO BO MHOMMX C/AY4anX HaHOCUMbIN
HEenporHo3npyemblit Bpes, B ero nofHom ob6beme B AaHHYO
OpUANYECKM anpobupoBaHHyo GOpMysly He BMeLLaeTcs.
3Tomy  cnocobctByeT  Mmapagurma  MOAEPHM3aLuu,
YCNOMXHAOWAA HenpepbIBHO 0OHOBAAEMYIO MaTepuasbHO-
TeXHUYecKyto 6asy npous3BoAcCTBA B MPOMbIWAEHHOCTH,
arpapHoit obnactu, cdepe ycayr M  ynpouuBatolias
B3aMMHYIO  3aBUCMMOCTb  €ro  OTHOLUEHWI,  OT4Yero
BHE3anHble AeCTPYKTUBHbIE WU3MEHEHWA, KoTopble 34ecb

BO3HWKAlOT, B/EKYT Bce 6onee pasHOXapaKTepHble,
o6lMpHbIE B MPOCTPAHCTBE, MPOAO/IKUTENbHbIE  BO
BPEMEHM W MHOTOYUCAEHHbIE MO KPyry 3aTPOHYTbIX

cy6beKToB HebnaronpuaTHble NOCAeACTBUA.

F'ymaHWTapHas XapaKTepuCcTUKa unm
«4esioBEeYECKOe M3MepeHMe» MUPOBOro TpeHaa — rubenb
nogei, nx 6e3sectHoe OTCYyTCTBMe, yTpaTa 340pOBbA U
POACTBEHHbIX CBA3eM, MNepeKMBaHUA, COMPANXKEHHble C
NUWEHNeM  LEeHHOCTeN, He WMEeWMX  LeHEeXKHOro
aKBMBaneHTa. HasegaHHoe cyry6o oTpuLaTenbHO BAMAET HA
[OeTel, EeHWMH U HeKoTopble Apyrue NerkoyassmMmble, a

noTomy Hyxpawowmeca B ocoboit 3awmTe, rpynnbl
HaceneHus. Wtorm 6eacrenit nocpeAcTBOM
Aemopanusaumu, obocTpeHus 6eaHoOCTM "

BHYTPUrOCYAapCTBEHHbIX NPOTUBOPEYMIA, NOAPbLIBA YCUAUIA
No yAnydylweHWto 61arococToAHWUA CTUMYAWUPYIOT 3PO3MI0
obliectBa, MOPOXKAAIOT MNPECTYNHOCTb, YTO BecbMa
aKTyasIbHO /1A CTPaH C HEBBICOKMM YPOBHEM XU3HMU.
Momumo  npoyero, MOBTOPHOCTb  IKCLLECCOB
npupoabl obHapyxuBaeT nary6Hyto 06paTHyIO CBA3b: OHU
0CcNabnAlT 3KOHOMMKY, a ocnabneHHada 3KOHOMMKa
NMO3BO/MIAET WM TAXEsee MopaxaTb 3/1eMeHTbl CBOEN
MHOPACTPYKTYPLI; [e30praHumsytot couuym, a
[Je30praHvM3oBaHHas  couManbHas  cpefa  OKasbiBaeT
MOHWXXEHHYID  COMPOTUBAAEMOCTb  Pa3pyLUMTE/IbHbIM
BHEWHUM ¢akTopam. [lpuHMMas BO BHWMaHWe BCe
OTMEUYEHHOE, HaA0 KOHCTaTMpoBaTb, 4TO rnobasnbHan
«KaTacTpoduueckana» TeHOeHUMA npeacrasnser cobol
CepbesHylo nperpagy YyCTOMYMBOMY pPasBUTUIO, a ee
npeososeHne NPEBPALLAETCA B EMO BAXKHbI KOMMOHEHT.

[nasHoM KOOPAMHALNOHHOWM nnatdopmont
MeponpuATUI,  HanpaB/ieHHbIX  Ha  MaKcMManabHoe
orpaHuMyeHne  noTepb, ABnAeTcA  MexayHapogHas

cTpaTerns ymeHblleHUs pucka b6encTeBuin, paspaboTaHHas
O6beaNHEHHbIMM Haumamm. B COOTBETCTBMMU C
pesontoumeit FeHepanbHoit Accambnen A/54/219 [1, pp.
203-204], oHa gelictByeT ¢ 2000 roga Kak npeemHuua
oxBaTuBwero nepuog, ¢ 1990 no 1999-i1 [ecatunetus,
nocBAWeHHOro 6opbbe ¢ YpesBblYalHbIMK CUTYaLUMAMU [2,
pp. 161-162]. MpoeKT, obbsABAeHHbIM OpraHusaumein Ha
pybexxe BeKOB, NOArOTAaBNMBANCA U BbINONHAETCA COrIacHO
C nNporpammamu: CHayana — YMNOMSAHYTOW AeKagbl
[EBAHOCTbIX, @ 3aTeM — TPEX BCEMMUPHbIX KOHbEpeHLMI No
AaHHomy Bonpocy — Mokoramckoi (1994 r.) [3], Xuorckoit
(2005 r.) [4] u CeHpaitckoi (2015 r.) [5]. OcHoBHas ugen
6eccpoyHOli KaMNaHMM — NOBbILEHWE COMPOTUBAAEMOCTH
COUMYMA K eCTecTBEHHbIM WM AHTPOMOreHHbIM COBbLITUAM
dopc-maxkopHOro XapakTepa, BNEKYLLMM
KaTacTpoduyeckne  MNOCNEACTBUA,  KOTOpOE  AOKHO
NPUBECTU K CYLLECTBEHHOMY CHUMKEHMWIO MPUYNHAEMOrO
Bpesda, TO ecTb CO34aBaemoro npuMpoaon NpenaTcTBuA
yCTOMYMBOMY pasBuTUIO. B  lopuandeckom  acnekTe,
TOTaNbHasA  aKUuMA  WMMeeT  Uenbld € MOMOLLbIO
pPEeKOMEHAALMI  «MAFKO»  KOPPEKTMPOBaTb MNoBeAeHUe
CyObeKTOB MNpaBa BCEX YPOBHENW — OT WHAMBMAA A0
rocyfapctea — coobpakeHMaMM 6e30MacHOCTU, U Tem
obecneynTb  3HauMTENbHOE  COKpaweHue  obbéma
3KOHOMMYecKoro yulepba M yucna YesoBEUECKUX KepTB.
3TOT, COrNAcHO TEPMUHOIOTUN PYKOBOAALLMX LOKYMEHTOB,
«OXMOAeMbli pe3ynbTaT» — 6O/MbWON cnag BeNUYMHbI
notepb — 6bln HameuyeH TpuAUaTb /leT Has3ag W Becb
npoweawnin  CPOK  HEOTCTYNHO  HasHayanca  ana
OOCTUXKEHMA  MPOrPaMMHbIMM  aKTaMW B KayecTse
3an/J1aHNUPOBAHHOIO MTOra Kaxgoro 3tana Crparteruu.
OpgHako B 06cCTaHOBKe 6biCcTporo pocTa npobaemsl
npegnpvHMmaemole mepbl U ynoTpebnsemble cpencTsa
OKazanucb HesbPeKTUBHbIMKM, O 4YeM CBUAETEeNbCTBYEeT
HeM3MeHHbI 6anaHc ¢GaKTUYeCKnin, NPOTUBOMONOMKHbIN
3al@HHOMY:  «CYLLECTBEHHbIM» UAN  «3HAYUTE/IbHbIM»
BCAKWUM pa3 CTAHOBUTCA HE CHWXXEHWe, a MOoBblWeHne
pasmMepoB MaTepUanbHOrO W HEMATeEPUANbHOTO YpPOHa,
perucTpupyemoro Ha 3emne.

OBCYXAEHUE

HedocmuzHymeiii pe3ynemam cmpamezuu «MA2Koli» 060pOoHbI
YT106bl 06PaTUTL BHMMAHWE BNACTHbIX M OBLLECTBEHHbIX
MHCTUTYTOB, OTBETCTBEHHbIX 3a BbIPabOTKY pPOCCUMIACKOM
BHELWHe MOAWUTUKKM, Ha 33ajaun, BbiTeKawowwue w3
BO3HWMKHOBEHMWSA Yrpo3bl, U NPU 3TOM He HaB/eyb Ha cebn

06BMHEHMI B anapmusme, byaeT  pasymHbIM M
[OCTaTOYHbIM  OLEHUTb  COCTOfIHME Aen  BbiBOAAMMU
OpraHusaumm Ob6beanHeHHbIX Hauuii — KoopauHaTopa

NPOBOAMMOW CTpaTernu.

CornacHo utoram BceMMpHOM KamnaHun OOH u ee
XMOrCKOro 3Tana, AO/0XEeHHbIM Ha tobuneliHon ceccun
leHaccambneun, Havyano Tekywero, ceHpanckoro, 6biio
manoobellarowmm ", KaK ceiyac Kaercs,
npeABOCXMLLAIOWMM TO, YEro HaAo OXUAATb B €ro KoHLe:
«CnycTa 25 net nocne nposo3rnaweHna MexayHapoaHoro
OEeCATUNETUA MO YMEHbLEHUIO OMACHOCTU  CTUXMMHBIX
6epncteuit n cnycta 10 net nocne onobpeHUs LOKYMEHTA
«XMOrcKas pamoyHas nporpamma gencrsmin Ha 2005-2015
roga: co3gaHve noTeHumMana NnpoTMBoaencTemnsa beacTeuam
Ha ypOBHe rocydapctB UM obwuH» [eHepanbHOM
Accambneeli rnobanbHbI puUck 6eacTBUIA NO-MpeKHemy
HapacTaeT b6biCTpee, Yem COKpawaeTcA. IKOHOMUYECKUe
noTtepu AOCTUTAN YPOBHA, COCTaBAAIOLWEro B cpeaHem oT
250 po 300 mapg gonn. CLUA B rog, 4To OKasbiBaeT KpaliHe
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HeraTMBHOe BO3ZeNCTBME Ha CTabUNbHbIA SKOHOMUYECKUI
POCT B CTPaHax C HMU3KMM U CPeAHUM YPOBHEM [0X04a U
noApbIBaeT JOCTUXKEHUA B 061aCTU Pa3BUTUA B YA3BUMbIX
obwwmHax» [6, NyHKT 1].

3anporpaMmmmpoBaHHbIN O6beanHEHHbIMU
Haumamu pesynbTaT, — «CyLWEeCTBEHHOE» YMeHblueHue
ywepba, — CerogHa OCTaeTcA TaKMM Ke HeAOoCAraemblm,
KaK U BO BCeM MUHyBLUeM nepuoae becnpeueneHTHOW no
macwTaby akumm. ITomy crnocobcTBOBano noc/ieaytouee
OC/IOXKHEHME XapaKTepa CamMoi MWpPOBOM npobiembl
yrnpoyeHvem ee NpMBA3KM K ABYM Apyrum. Bo-nepsbix,
6bICTpOE BO3pacTaHWe pa3smepoB Bpena, KOTOPbIA HeceT C
coboit  «KaTacTpodumyeckaa TEHOEHUMA»  HACesIeHuto,
JKOHOMMKE U OKpy)Kalowei cpeae, Kak OTpaXeHo B
npvBeLeHHON BblaepXKKe W3  Aoknaga [eHepanbHoro
cekpeTapsa OpraHM3aLumn M yXXe OTMeYanocb Bbllle, CTano
Cepbe3HOM Mperpajon ycToMumsomy passutuio. Bo-
BTOPbIX, ABHan Koppenauma 6ecnpepbIBHOIO
CTPEMUTENBHOTO YBENMYEHMA OMACHOCTU YA3POB NPUPOAbI
" HenpeKpaLaoLeroca ONHAMUYHOTO 3eMHOro
notenneHma Wwar 3a warom y6E)K,D,aET B MNPUYNHHO-

CNeACTBEHHON  CBA3M  Mexay 3TMMM  deHOoMeHamu.
YKpenneHve B3aumHoOW 06yCl0OBAEHHOCTM B Tpuage
Bceobwero Bonpoca 6eacTBMM M ABYX CTO/Ib  Ke

aKTya/NbHbIX TeM, — Pa3BMTUA W afanTauuu, — NOCTaBWIIO
OOH nepepg, He06X0AMMOCTbIO YCUNEHWUA NPOTUBOLENCTBUA
yrpose CTUXMU CUHepruyeckum 3beKTom, KoTopbIi
paccyMTbIBAlOT  MOAYYUTb  NyTemM  MHTerpaumm  Tpex
COOTBETCTBYHOLIMX YHUBEPCA/bHbIX NpoeKToB: CeHAalcKom
pamoyHoi nporpammbl, MosecTkn aHA Ha XXI Bek [7] u
MapuKCKOro cornaweHuns no kKnumarty [8].

Co3pasluieeca nonoxeHue npuHyXxaaeT
OpraHu3aumio, TO eCTb CaMOro aBTopa, Ae/flaTb NPU3HaHWA
B 6e3ycrnewHocTy cBoel MHWULMATUBDI, TAe MHOTME MOT/U
6bl NOYYBCTBOBATb AEMNPECCUMBHYIO TOHA/NbHOCTL U Aaxe
YN0OBUTb  MaHU4YeckuMe HOTbl: «ITa, KaK  KaxeTtcs,
6eckoHeYHana yepefa PEKOPAHbIX MO CBOMM MacwTtabam
beacteuit ... ByaeT No-npexxHemy MMeTb Aaneko uayuume
NnocneacTBMA B CPEAHECPOYHOW U [OAFOCPOYHOM
nepcnekTMBe, ocoBeHHO B YCNOBMAX MNPOAO/NKAlOLLENCA
MHTErpaLmm pbIHKOB M NOCTaBLLMKOB B pamkax rnobanbHom
3KOHOMMKM» [9, MyHKT 2].

HenpemeHHbIMm TpeboBaHMem [AnA nNpeogoneHus

HblHELWHe cuTyaumm AsnAerca Hananune
COpa3BUBAIOLLENCA C HE OPraHM3aLUMOHHON, B TOM Yucie
HOPUANYECKOMN, 6a3bl COBMECTHbIX 3aLUMUTHBIX

MeponpuATMiA. Beaywas ponb B TaKOM OPrcTpouTenbcTse
cerogHa npuHagnexmt OOH: CTpaTerMm M nNpoBOAWMbIM
OZMH pas B AecATb JieT BcemmpHOM KoHdepeHUun, a TakKe
Kaxable aa roga nobanbHolt nnatdopme — BbICLIMM
dopymam, Ha KoTopble nog arnaoi ObveanHeHHbIXx Hauni
cobupaetca 6OMbWMHCTBO FOCYAAPCTB M NPOGUIbHBIX
MeXAYyHapOoAHbIX MPaBUTENbCTBEHHBIX U HENpPaBUTENbCT-
BEHHbIX OpraHusauuii. MocTaHOBNEHUS 3TUX CaMMMUTOB U
NMPUHATbIE MO  4YpesBbl4alHOM  Teme  pe3oouMu
leHepanbHol  Accambnen, nNo CyTM, [O/MKHbI  Ha
YHVUBEPCANIbHOM YPOBHE B KOHTEKCTE Ha3BaHHbIX Bbllle
NPOEKTHbIX AOKYMEHTOB CK/1aAblBaTb OCHOBbI YNpaBAeHUs
PUCKOM, KOTOpOe MNoCpeAcTBOM YMeHbleHus ¢opc-
Ma*KOpHOro Bpega obecneunt yctoymsoe K beactenam u
TEMNepPaTypHbIM  M3MEHEHMAM  3SKOHOMMUYECKoe U
coumanbHoe pasBuTHE.

MpaBuabHOCTb cAeNaHHbIX NoCTPOoeHui
ybeauTenbHee Bcero NOATBEpXAaeT WAM  oTpuuaeT
NPaKTUKa WX WCMNOAb30BaHWA. Ha npoTaxeHun Tpex
aecatunetnin  OpraHusauma  O6beguHeHHbIX  Hauuid,
BO3NOXMB Ha ceba muccuoo  avgepa M wTaba
COMNPOTUBAEHUA, CBOMMMU PeLUEHUAMMN CTPEMUTCA NOAABUTDL
«KaTacTpodUYeCcKnit» TpeHa, HO MOCTOAHHbIN O4YeBUAHbIN

UTOr — OBpPaTHbIN: HEeYKNOHHbIA pocT yuwepba. MpuunHom
3TOr0 HENb3A CYMTATb TOJIbKO HENPEOSOIMMYIO TeopU3NKY
N MWKPOBMONOTNIO, MUMEeHyemMble B MPaBOBON LOKTPUHE
insuperable force, Tak Kak pgonras 6e3ycnewHocTb
npoTMBoAencTBnA He noBaeKkna peBu3um ero
nepBoOHayYasbHbIX  MPUHUMMMANbLHBLIX  YCTAHOBOK U
WHCTPYMEHTOB  pyKoBoacTBa. He 3atpoHyTa o¢yHAa-
MEHTaNbHAA MAeA «ABUMXKEHUA pagu ABWNKEHUA», TO ecTb
He Hale/leHHbIX Ha KOHKpPeTHble MWTOMM HenpepbiBHbIX
YCUAWI N0  YKpenneHuto crnocobHocTel rocyaapcts U
06LWMH OTpaxkaTb NPUPOLHbIE HAaTUCKKU, a CnefoBaHWe e
OO/IKHO NPUHECTM HaMeYeHHbIW elle Ha paHHel cTaguu
KOHL,A 80-X HEUETKUIA pe3yNbTaT — «CyL,eCcTBEHHOE (B MHOM
pefakuMmM  «3HAUMTENIbHOE»)  CHUMKEHWe MoTepb» —
KOTOPbIM, He 6yayyM NONYYEHHbIM MO Npeablaywum
nporpammam, AeKknapupyeTca odepesHoN.

MpexXHMMKU OCTAlOTCA U BakHeMlne oprcpeacTsa,
KaKMMMW €ro paccyuTbiBaloT A06UTbCA: M3LaHHble B Xoae
KamMnaHUM  pyKoBOAALLME  HOPMATUBHbIE  aKTbl  He
npeabABAAIOT ee Y4aCTHUKAM KaTeropmyHbIX IopULUYECKUX
TpeboBaHM, a /MWb  NPeaNoKeHbl  YCMOTPEHMIo
afpecaTtoB:  BbINOAHATL  AMBO  UrHOpPUPOBaTb  3TU
HeMmnepaTMBHble  HacTaBneHuMs — oba  BapuaHTa
noseseHna BMosHe npaBomepHbl. [pu  HapacTatowen
yrpose nnaHoBble AWPEKTUBbI COCTOATE/IbHbI, CMOCOOHbI
HanpaBAATb K NPeAyCMOTPEHHOMY UMW JOCTUMNKEHUIO, ECNU
OHW 06A3aTeNbHbl, GOPManbHO onpeseseHHbl — K Takomy
XapaKTepy perynMpoBaHuio obpallaeT HepocTaTovHasA
3bdeKTMBHOCTb NPOBOAMMON C AEBAHOCTbIX FOA0B NNHUK
KMATKOM», HEB3bICKATENIbHOW KOOPAMHALMM U OLyTUMan
NoNOXKUTENbHAA OTAA4Ya BbIPabOTAaHHOTO MeXAyHapoaHOM
npaktTuKkoi  6Gopbbbl ¢ COVID-19 Kypca  KecTKux
pecTpukuuin. Tem He MeHee, CErogHs 3TUM MepBbiM
HeCTPOrMM  MeToAOM,  HacTOMYMBO  MbiTaloTcA B
Ha3HaYeHHbIW CPOK MNPUNATM K 3aZaHHOMY MOKasaTenio,
ynopagoYMB M HanpaBuB  AEWCTBUA  MPAKTUYECKM
HeOorpaHWYeHHOro Ko/anM4ecTBa CyOBLEKTOB BO BCeM mupe
npeanucaHMamyM 6e30nacHOCTM — HamepeHue efsa /i
CnocobHoe BONIOTUTLCA NOCPeACTBOM PEKOMEHAAUMN.

BeposmHas nepcriekmusa u mepbl aKMugHoUl 3auyumel

B cnoxuslelica 06CTaHOBKe, KaK yKa3blBaeTcs B AOKAaje
OpraHusaummn ObbeanHeHHbix Hauwit, becnpeuepeHTHan
BE/IMYMHA  XO3AMCTBEHHOrO yuwepba «BblABUFAET Ha
nepBbl NAaH HacylWwHyl HeobXoaMMOCTb B MpoBeAeHUU
OueHKU cueHapues onacHocmeli 8 cpedHecpo4Hol u
doseocpoyHoli nepcnekmuse u onpedeneHUU KOHKpemHoix
mep (Kypcme moit — C.T.), c Tem, YTOBbl CBECTM K MUHUMYMY
BO3MOXHOCTM ANA MOABNEHUA HOBbIX (aKTOPOB PUCKa B
byaylieM, CHM3UTb CYLLECTBYIOLWME YPOBHM pPUCKA WU
NOBbLICUTbL COLMANBHYIO, S3KONOTUYECKYIO U SKOHOMMUYECKYIO
ycTolumMBOCTb K bepgctBuam» [9, pestome]. Ana 3Toro
CTpaHbl MOKa pPacnofiaraloT [N1aBHbIM pecypcom ntobown

cTpaTermm, — BPEMEHEM Ha TMOUCKM  ONTUMA/IbHbIX
peLeHni.
Habntopaemoe nocTeneHHo noaTesepxaaer

BEPCUIO, YTO OCHOBHAA MPUYUHA YB8Ee/UYEeHUA 4Yucna u
maAxecmu ecmecmeeHHbIX opPC-MaHOPHbIX cobbimull u
HAQHOCUMBbIX UMU lomepb — HeYKAOHHbIU, OUHAMUYHbI
pocm memnepamypel Ha nosepxHocmu 3emsau, ocobeHHO
3aMeTHbI B BbICOKOWMPOTHbIX LMPKYMMNOAAPHBIX 30HAX
reochepbl W, B YACTHOCTM, Ha poccuiickom KpaiHem
CeBepe, KOTOpOe BbI3blBAaeT paHee He BO3HWKaBLIME WU
npobyxaaeTt «cnawune» HebnaronpuatHble dusnyeckme u
6uonormyeckme npoueccbl B OKpyxKatowen cpege. MycTb
nonpasneHHoOe NPUHLMNNANBHOW OrOBOPKOW, HO TaKoe
06bACHEHMEe HauuMHaeT obpeTaTb ybeauTeNbHOCTb U B
rnasax akcneptos OOH: «HecmoTpa Ha TO, YTO MOKa HU
04 HO OTAEeNbHO B3ATOe beacTBMe Hesb3A CYUTaTb NPAMbBIM
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CNneacTBMEM U3MEHEHWA KNMMaTa, CTaHOBWUTCA Bce bBonee
04YeBUAHbLIM, YTO U3MEHEHME KAMMaTa 3aTparnBaeT MHorme
NpUPOAHbIE CUCTEMbBI U CUCTEMbI KU3HEAEATE/IbHOCTU
YyesioBEKa M NpPeAaCTaBNAeT 3HAUYUTENbHYH OMACHOCTb ANA
300pOBbA  YENOBEKa, IJKOCUCTEM, UHOPACTPYKTYpbl W
CeNbCKOX03AMCTBEHHOro npoussoactBa» [9, nyHkT 11].

FnobanbHoe mnoTenseHWe, C KOTOPbIM BCE MNpoyHee
CBA3LIBAOT  TeHAEHUMIO KaTacTpod, o0bycnoBut ee
nocneaymwllee ycuneHue. BmecTe ¢ Tem, TBeEppoe
MOCTOAHCTBO  ABHOrO  MPOWrpbilla,  BCAKMIN  pas

3asBnAowero o cebe 3a40Ar0 A0 KOHUA@ O4YepesHOoro
nepuoaa KamnaHuu, CBUAETENbCTBYET O HEBbINOJHUMOCTHU
3aflayn, MNOCTaBAEHHOW nepen, Y4YaCTHUKAMK, TaKUM
TEXHUYECKMM U OPraHM3aLMOHHbIM MOTEHLMNANOM, KaKOW
npueneyeH ona NpPoOTUBOAENCTBUA. CTpemneHue
npeosoneTb OTMEYEHHble HeycTpaHAemble NpUpoaHoe U
QHTPONOreHHoe MpPenATcTBMA  MNOACKAa3blBaeT, UTO C
nomoublo 0b6bIMHO MCNoNb3yemblx cpefcts bHopbba 3a
CyWeCTBEHHOE COKpalleHWe Bpefa cocpefoToyeHa Ha
YKpenieHnn MacCMBHOTO 3acNOHa  A1a  NPUKPbITUA
HaceneHus M SKOHOMWKW OT YyAapoB CTUXMW. [aHHoe
[OCTAaTOMHO  MpeAcKasyeMoe  HanpaB/ieHMe  MMmeeT
3aBe4OMO OrpaHuYeHHylo 3GPEeKTUBHOCTb, TaK Kak 34ecb
npegnonaraerca MWHUMWU3MPOBATL HeraTuBHble
nocneacTBuA, He 3aTparMean ux npuunHy. Caepxusaemoe
nocsegHUm 06CTOATENBCTBOM, AanbHellwee
COBEpLUEHCTBOBaHUE 3alLmThI bynet YMeHbLWATb
KOZIMYECTBO YE/IOBEYECKUX KEPTB WU  XO3AWCTBEHHOrO
ywepba B [0BO/MbHO CTeCHEHHbIX npegenax. WHoi,
KpeaTuBHbIN, HO cnabounsyyeHHbIn nyTb -
npefoTBpalleHne NoTepb aKTUBHbIM BMELLATE/NILCTBOM B
He)kenaTesibHble KAMMATUYECKMe ABAEHMUA, KOTOPbIA B
LUIMPOKOM MHEHUM elle COXpPaHAeT penyTauuio HaydHou
baHTacTMKKM, HO rAe f[aBHO WM YNOPHO BeAyTCA YKe
NA0A0TBOPHbIE Pa3paboTKu.

B cepeauHe NpoLLNOro BeKa BCEMUPHO U3BECTHbIN
reodpmsmk akagemumk M.U. Byabiko nucan: «Bosgeicteme
YyesloBEKA Ha KNMMAT NpU JasibHEWWEM Pa3BUTUN TEXHUKM
N 3HEPreTMKM B OGAMKalwem Oyayuiem CTAHOBUTCA He

TONbKO  BO3MOMHbIM, HO W HeusbexHbiM. Takoe
BO34EWCTBME...OTKpOET nepcnexkTuey ANUTENBHOTO
CywecTBoBaHMA 6uocdepbl, KAMMATUMUYECKME  YCIOBUA

KOTOpou byayT perynvposaTtbca Yenosekom...» [10, c. 4].
CerofHA He COOTBETCTBYIOLMIA YPOBHIO PUCKA «apceHan»
ero CHWXEeHUs W HeyaoBNeTBOPUTENbHAA pe3ynbTa-
TUBHOCTb  NpPeAnpuHUMAEMbIX  Mep Bce  bonee
OPUEHTUPYIOT MOMCK afAeKBaTHOW 3almTbl Ha MPOEKTbI
npeaynpexaarowmx CTuxuiiHole 6eacTBuA  TeXHONOTUM
B/MAHUA HA KAMMaT: obpa3oBaHMe U BbiNaAeHWe 0CaKOB,
ABUKEHWE BO3AYLIHbIX MAcC, X04 CEACMUYECKUX COBbITUI
n ap. OAHako Ha Aopore, NpPeACKasaHHOM BblAAOWMMCA
YYEHbIM, CTOAT MNPUHLMNKNaNbHbIE NPo6aembl, KoTopble
3aCTaBAAT MAYWNUX 3a[aBaTbCA BOMNPOCOM: 6naro An B
uTore NpUHeceT LUMPOKOEe OCBOEHME HOBOM obnactu? Mpu
CO3JaHUWN U MPUMEHEHUM TAKOFO Pofa HeTPagUUMOHHbBIX
3alWMTHBIX CNocoboB MepBas M3 HUX — 3TO M3YYEHHOCTb
3aTparMBaemblx reopusnMyecknx NPOLLECCOB B CTEMNeHMU,
Heobxoaumol  ana  Toro, u4Tobbl  NpepoTBpPaTUTHL
Henpuemnembl ywepb OKpyKawwenhn cpese, TO ecTb
CcepbesHbll, OOWUPHbBIM W  NPOAOMKUTENbHBIA. [anee
cnepyloT obecnedyeHne MexKAyHapogHoW 6HesonacHocTy,
COrNacoBaHMe CyBEPEHHbIX MHTEPECOB CTPaH, COXpaHeHue
KauecTBa *KM3HW, — TeMbl, BABOMHE aKTya/bHble ANA
rocyaapcrs efiMHoro aKoca, npeobpasyemoro
moandurKaumoHHon geatenbHocTblo [11, c. 6].

Ocob0o Ba)KHO, 4YTO YKa3aHHbIM TEXHO/IOTUAM
CBOMCTBEHHA  HM3KaA  MNPOTrHO3MPYEMOCTb  CMEKTpa
pe3ynbTaToB UX MCMO/b30BaHUA, NpeTeprneBaeMblx 6UOTON.
CerofHA Henb3a 6biTb YBEPEHHbIM B a[EKBAaTHOCTU TOrO

OTpaKeHMA, KaKoe OCTaB/AT B CO3HAHWWU COBPEMEHHOrO
yeNoBEKa MeXaHW3Mbl MPUPOAbI, KOTOpble OH Xo4yeT
«UCMPaBUTb», @, CAegoBaTeNbHO, B  TOM,  4TO
npeABocxvlLaemMas  PEBO/OLMA  BMNOJMHE  OMpaBAaHa.
MonbiTKa PYKOTBOPHOTO UX U3MEHEHMSA NOKa NpeAcTaBnser
coboit rpyboe BTOpP)EHME B TOHKME W HEAOCTaTOYHO
BbIACHEHHblE  eCTeCTBEHHble  CBA3W,  peryavpylowme
3KO/IOTMYECKoe paBHOBECMe, C TpyAHOOMpeaeN MMbIMU
OTAANEHHbIMU (M BO BPEMEHM, U B MPOCTPAHCTBE)
NocNeacTBMAMM NoAydYeHUn Kenaemoro sdodekta. Kpome
TOro, B KOHLLE NPOLU/IOro Beka Npobaema Takoro nosHaHus
OCNOMHWMNACb  BCEOOBEMIOWMM  Xaoc-paKTopom  —
NnoBbllWEHNEM CPeAHEro4oBOM TemnepaTypbl Ha NiaHeTe.
Mpu 3TOM MOHATHO, 4YTO MWPOBOE MOTenaeHue CcTano
HebnaronpuaATHbIM  GOHOM ANA  pacnpocTpaHAoLeinca
NPaKTUKK TEXHOTEHHbIX BO34ENCTBUN, KOTOpbIN
YBENNYMBAET BEPOATHOCTb HAPYLIEHUA MMM Mpeaesnos
ycToitumsoctn 3akocuctem. CneposaTtesibHO, CerogHa B
paboTe Haf aKTUMBHOW 3aLLMUTOM [/71aBHbIM BOMPOCOM,
pelleHneM KOTOPOro LO/IKHbI HAaNpaBAATLCA AanbHelwne
warn B npeanaraemyto NepcnekTuBy, CnefyeT cyuTaTb
OLEHKY BO3MOKHOCTU NPUYNHUTL KpUTHyeckme
nospexaeHus cpede o6uTaHMA, XapaKTepusyemble Kak
Henpuemnembii yuwepb. B HacToswee Bpema ob6bem
3HaHWN, Tpebyembll ANA OTBETa, ele He MOoJyYeH, HOo
MHOrMEe CTpaHbl  y)Ke WCNOAb3YyIT  MoAy/upyoume
npuembl, 4YTobbl He TONbKO 3alMUTUTLCA OT TAMKENBIX
3KOHOMMYECKMX W TYMaHWTapHbIX MOTepb, HAHOCUMbIX
benctBuaMK, HO paxe W m3baBUTbCA OT HeypobCTs,
[0CTaB/IAEMbIX «HEMOroA4oM».

leogpusuyeckue mexHono2uu U 80npocel bezonacHocmu

JKocdhepa Jenvma  MNPUHLMNOM  CyBEpPeHWUTeTa /IMLWb
ycnoBHo, 6anaHc NpoLeccoB, MPOUCXOAALLUX B MpUpoae, U
pe3ynbTaTbl WX TEXHOTEHHbIX W3MEHEHWUUA He uMeloT
CTPOrMX TeppuUTOpUasbHbIX rpaHuL,. B oTcyTcTBME eanHOoro
HaZ30pa OTMeYaeMble B MUpPE PasiNYHble MO MOLLHOCTH,
XapakTepy, MecTy W  AAUTENbHOCTM  ynpaBastolme
BO34encTBMA  byayt ¢dopmupoBaTb Becombli  daKTop
IOKaNbHOWM HANPAXKEHHOCTHU, rM06aNbHbIX IKONOTUYECKOW U
BOEHHOM npobsiem. B KOHTEKCTe nocnegHemn
COTPYAHNYECTBO NO 3anaBuUBLLUEN O cebe Teme HeOb6XoAMMO
MU aKTyanbHO, NOTOMY 4YTO reodusnyeckme TexXHONOrUu
MMeIOT fBOiiHOe HasHaueHue! PaspylueHus, KOTopble OHM

CcNocobHbI npou3BoAUTb, MmoryT 6bITb BecbMa
MacCLTaBbHbIMK, TAXKENbIMA U OOATOCPOYHBIMM, @, 3HAYMT,
rnyboKo  3aTParvBalOWMMM  XKM3HEHHble  MHTEpechl
rocygapctB. To ecTb peuyb wugetr o6 3ppexkTuBHOM

WMHCTPYMEHTE, KaK fABHOro, TaK, HaA0o MOAYEpPKHYTb, M
CKPbITOrO CMNOBOrO BAMAHWUA Ha CUTyaUMIO B CTpaHax
pernoHax. C Apyroii CTOPOHbI, peasnbHas KapTMHa ACHO
NOATBEP)KAAET, UTO PEKOMEHAOBaHHbIMM  NpUEeMaMM
60pbbbl «KaTacTPOPUUECKUN» TPEHZ YAOBNETBOPUTENIBHO
CKOPPEKTMPOBaTb He  ygjacres. «HecmoTpsn Ha
3HauYNUTesIbHOE NPOABMUKEHME B PacnpoCTPaHEeHMU BO BCEM
MUpPE KYNbTYypbl CHUMKEHUA pUCKa BeacTBUiA, 4OCTUTHYTOE B
nocneaHee AecaTuneTME B XO4e peanusaumu XMorckoi

paMoyYyHON  nNporpammbl  AEWCTBUWA, MewOyHapooHoe
coobwecmeo  cmpemumenvHo — npubauxcaemca K
mynukoeoli cumyayuu (BblgeneHo MmHowo — C.T.),

NOCKO/IbKY 3KOHOMMUYECKME NOTepW PacTyT U BO MHOMMX
YacTaX Mupa YPOBEHb CMEPTHOCTM OCTaeTC HEM3MEHHO
BbICOKMM» [6, NYHKT 2], — TaKOW BbIBOZ, COAEPKUT AOKNAS,

THanaxunBaHWe perynapHbIX KOHTaKTOB AnA 06meHa Nofo6HOM
nHdopmauveit npeactasnaeT coboit NepcnekTMBHOE HanpasBaeHne
YKpenneHua MexayHapoLHoi 6€30nacHOCTH, YTO OTPaXKEHO B COBMECTHOM
3anB/IeHWn generaunii HaumoHanbHoM akagemum Hayk CLUA v Poccuiickoi
aKaAeMuM HayK No BONPOCam TEXHONOMMIM ABOMHOTO Ha3HaveHus ot 1994
roga [12, c.34-60].
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leHepanbHoro cekpetapa OOH. enaHue naccaxknpos n nx
MaLUMHUCTA HAUTM ChlacuTeNbHbIM MyTb MOACKA3biBaeT
nepcrnexkTuBay, KoTOpas, KaK celiyac KaxeTcs,
obHapeKMBaeT  YKIOHEHMEM  OT  NpubauKaroLencs
onacHocTu. MpefcTaBAsAeTcs, YTO BMECTe C aHTUBOEHHOW
MOTUBALMEN 3TO CNOCOBHO HaBecTU Ha reodusnyeckme
TEXHO/MIOTUN, — U KAaK HA MHCTPYMEHT npeobpa3oBaHuA
npupoAbl, U Kak Ha OBBEKT KOHTPOA 32 BOOPYKEHUAMM, —
doKyc npuctanbHoro ny6anyHoro paccmoTpeHus. MNoka e,
6e3 nofobaroLLero oceelLeHMs, OCYLLECTBEHUE HE BCeraa
«MPO3PaYHbIX» MNPOEKTOB MOAUDUKAUUIA eCcTecTBEHHbIX
npoueccos BbI3blBaeT cepbe3Hoe bHecnokoictso 06
3KOMIOFMYEeCKOM paBHOBeCUW U Bceobuiel cTabunbHOCTU.
Ho B o)KuAaHWW 61aronpuATHOrO BPEMEHU A/ CO34aHUA
CUCTEMBI  HEOBXOAWMMbIX  FapaHTUi  [eATeNbHOCTb,
BeAyLLYHOCA Y¥Ke BO MHOTUX CTPaHax, Helb3A HU caep»KaTb,
— B CM/IY HEOBPATUMOCTU HAaYYHO-TEXHUYECKOTO Pa3BUTUA,
— HM OCTaBUTb Ha OTKYNn Pas/AM4yHbIM  OMbITHO-
3KCNepuMeHTabHbIM 6a3am M TEXHONOTMYECKUM LEHTPAM,
- n3-3a «ABOMHOro» HasHayeHus npegmeta
NUCCNefoBaHUi, TO ecTb KaK MWPHOTO, TakK WU BOEHHOTO.
Kakoe 13 Hux nepsoe? [locnencrsusa  BepoOATHbLIX
BPaXAebHbIX BO3AEUCTBMI CAMLIKOM TAXKM ANA TOro,
YTOObI AaKe NpuU cerogHAWHeN rnobanbHOM NOAUTUYECKOMN
KOHbBIOHKTYpe OTKa3blBaTbCA OT [ABHO BblHALIMBAEMOM
MAEN NOCTaBUTb mogubuumpytowme crnocobbl B pamku
NnpaBoBOrO  pexuma pa3paboTku, nepezauu "
npumeHeHuin, obecneyeHHOro aBTOPUTETHBIMM aKTOpamMu
MEKrOCy/apCTBEHHbIX OTHOLIEHMIA. 2

Ero MHCTUTYLMOHaNbHaA Nnatdopma 0603HaunNach
TO/IbKO in nuce, 4TO OTHOCUTCA K Mepuoay COTpyLHUYecTBa
CCCP n CLWA no 3akntoueHuto KonseHummn SHMO/ 1976 r.
[13, p.151-210]. Ponb rnaBHOro rapaHTa  34ecCb
npuHagnexnt Cosety besonacHoct OOH.3 Kpome Toro,
COrNAacHO C MMPOBOW NPAKTUKON, NoMmoLwHNKamm Cosbesa B
3TOM CTaHOBATCA CMeLManvM3npoBaHHble MEXAYHAPOAHble
OpraHM3aLMm1 WMPOKOTo NPeACTaBUTENbCTBA, MOCKOIbKY X
npodunb W KOMNETEHUMA COOTBETCTBYIOT XapakTepy
pelwaembix BOMpocoB. B paHHOM obnactv npu oblem
pykoBoactee CoBeTa KOHTPO/IbHbIE U HaA30pHble GYHKLUM
cnefyet  BO3NIOXKWTb  TakkKe Ha  Komuccuio  no
pasopyKeHuto, BcemupHyio METeopOoI0rMYecKkyto
opraHusaumio (BMO), Mporpammy OOH no oKpykatoLewn
cpeae (FOHEN), BcemupHryto opraHu3auuio
3gpaBooxpaHeHus  (BO3),  MpopoBOALCTBEHHYID U
CeNbCKOXO3ANCTBEHHYIO  opraHmsaumio  O6beanHeHHbIX
Hauwii (®AO).4

CoBpeMEHHbIM  MeXAYHapoAHbIM MNpPaBoOM, Kak
BaXKHEWWMM CPesCTBOM MOAAEPMKAHUA CTabUNbHOCTU, He
obpa3oBaHa M OTBEYaloWAA 3HAYEHMIO PAcCMATPUBaEMOW
npobaembl HOPMATUBHasA OCHOBA 6E30MacHOro Pas3BUTUA
3TUX TexHonormi. VX ncnonb3oBaHne C BOEHHOW U WHOWM
BpaxXaebHON ULeNblo He [JOMyCKaeTca /MWb OT4yacTu:
“pasopy:KeHyeckme” MNOMOXeHUs  3anpeLwarT  TOJIbKO
KpalHUI cnyyal, — NOArOoTOBKY WMAM BeaeHue 6osblioi
reodpusnyeckom BOMHbI [15, ¢10]. Tema ke
KOHBEHLIMOHHOTO YNopAA0YeHUA MUPHbIX moauduKauuin,

2Ewe 45 neT Ha3az, NpU3HaHWe TOTOo, YTO PasBUTUE HAYKM U TEXHUKW NPeAoCTaBuUT
NPUHUUNNANBHO HOBbIE CnOCO6bI B/IMAHUA HA ONacCHble ecTeCcTBeHHbIe npouecchbl, 1
ACHOE MO , KaKue «up #HO narybHble nocneAcTBMA ANA 6AArocoCToAHNA
ntopeit», — 3anucaHo B Mpeambyne 4OKYMEHTa, — MOrW Bbl UMETb LieNeHanpaBieHHble
BPEAOHOCHbBIE 3KONOTUYeckue moauduKaumm, npueeno K npuHaTtuio 10 aekabps 1976
ropa Ha leHepanbHoi Accambiee OOH TekcTa KOHBEHLMM O 3anpeLLeHn BOEHHOTO Uau
MHOTO 1106010 BpaxAe6HOro UCNoNb30BaHUA CPEACTB BO3AEHCTBUA Ha NPUPOAHYIO
cpeay (KoHseHuus SIHMOA) [13, p.151-210].
3B cuny obLeit KomneTeHLUMK, BO3N0XeHHOW Ha CoBeT beaonacHocTv rnasoii V YcTaBa
Opranusaummn O6beaunHeHHbIX Hauuit, u cneuuanbHoM, NpeaocTaBaeHHoM NyHKTamu 3-5
ctatbu V KoHseHunn SHMO/.

4 Npes o npusneyvernn BMO, FOHENM n ®AO B KayecTBe 3KCNEPTOB K paspeLleHnto Cnopos
0 XapakTepe (MMPHOM 1160 BPaXAe6HOM) KOHKPETHBIX BO3AEMCTBUI, NPOU3BEAEHHDBIX
Ha NPUPOZHYIO cpefy, BbI3Basa MHTEPEC elle Ha KOHepeHUMM No pasopyxeHuio 1976
roga [14, c.176].

obocTtpaemas 6ecnpumepHbIMU
aHOManuAMK, He obcyxaaetca.d
YT06bl NPOABUHYTL  ganee  3aN0MKEHHbI B
cepeanHe 70-x rogoB MoOCKBOW M BalMHITOHOM, elle He
NOBEP’KEHHbIN 006A3aTENIbHbIA K COOMOAEHUNIO PEXUM,
3aWMLLAIOWKIA OT Yrpo3, KOTOpble Bbl3BaHbl MOMbITKAMMU
YNPaBAATb Pa3pyLINTE/IbHbIMU NPUPOAHBIMU NpOoLLeccamu,
HY»XHbl HEMasible HOPMOTBOPYECKME, TO eCTb COBMECTHbIE,
ycunua, ocobeHHO, B PeryinpoBaHUM Mep KOHTPOAA U
nosyyeHuns nHGopmaLmm no NpPeanpPUHUMAEMbIM Kaxabim
M3 y4yacTHMKOB MoAyaupylowmm Bosaencteuam.6 Nase
npu HaAuUyMM NPUHLMNUANBHOTO COMacuAa rocyAapcTs-
NIMAEepoB 3TOW rPynmnbl C BO3MOMHOCTbIO YHMBEPCa/bHOM
NpaBoOBON pernameHTaLuuMm YyBCTBUTENbHOM ANA  HUX
cdhepbl, — Ha YTO, KaK NoaTBep)KaaeT Bbixos CoeaMHEHHbIX
Lratos n3 porosopos no MPO wm PCM[, HapeaTbcs B
HaCTOALLMIA MOMEHT He MPUXOAMUTCA, — CO3AaHWe HOBbIX
npasun crano 6bl  CAOXKHbIM W AauTeNbHbIM. [o-
BUAMMOMY, Y[OBNETBOPUTE/NbHbIE YCNOBUA [ANA TaKoW
paboTbl He NOABATCA HA  pasBa/MHAX  NPEXHUX
KOHCTPYKLMI B3aMMHOTO CAepXKuBaHuA paHee bonee unu
MEHee  CTOMKOro  «MOTEMJIEHMA»  MEeXAYHApPOAHOro
«KNUMmaTa» (no KpaiHei mepe, B TpeyrosnbHuke «CLUA-
Poccua-Kutai») — rMnoTeTMYecKoro  MHOroMoAAPHOro
nofobua NaMATHOW COBETCKO-aMEPUKAHCKOMN «paspAdKN»,
nossonmsluen npuHATb KoHseHuunto SHMOL. Mpu ToMm,
KOHEYHO, 4YTO, KaK W Toraa, rnaBHble Cyb6bLEKTbI
HOPMOTBOPYECTBA, NPOABUHYB CBOM ¢yHAAMEHTa/IbHbIE
nccnefoBaHuA, AOKaxXyT ceba apyr Apyry AOCTOMHbIMMK
COMepHMKaMM B  KOHKYPEHLUMM Ha HEeTPagULMOHHOM
HanpasBAEHUM TEXHWUYECKOTOo Nporpecca (M paBHOCUAbHBIMMU
«BEPOATHbIMU MPOTUBHUKAMU» B HErNacHOW «roHKe no
a3MMyTy» 3anpeLleHHbIX BOOPYXeHui?). Ho ecnn panee
3amanuymeaTb Ha3pesLUYyo npobnemy (naTeHTHbIX
CTpaTermyecknx cpeacts?) M OTKNa4bIBaTb A0 NyYWMX
BPEMEH YCTaHOB/NEHMWE, CKONb3KOW, — MHON B LOKYMEHTe
ee, NoOXanym, He cdopmMyUPOBaATb, — MUPHOM rpaHunLbl ANA

KAnmaTnyeCkumm

6e3Haa3opHO NpUMeHAeMbIX cerogHn ABOMHbIX
reopusnyecknux TexHONOrni, To He 6yaeT an  wnaes
pernameHTMpoBaTb CcopeBHOBaHWe pexxmmom

6e30MacHOCTM OKOHYATEbHO BbITECHEHA MONUTUYECKON U
BOEHHOW LEeNecoob6pasHOCTbIO B yKe HEOCTaHOBMMOM
«urpe 6e3 npasua»?

3AK/TIOMEHUE

Tymem cmpozux npasusn

HenpeKpaluatowmiica pasorpes 3eMHOW NOBEPXHOCTM KaK
OCHOBHasA MpWYMHA HenpepbiBHOrO yBennyeHua dopc-
MaYKOPHbIX NOTEPb, HAHOCUMbIX CTUXMeln, u Bonpoc 06
afleKBaTHOM pearnpoBaHWM Ha 3TO COFNACHO C MPU3bIBOM
OpraHmsaummn  Ob6beguHeHHbIX Hauuwii  nobyxKpaloT K
pasMbIWIEHMAM O  «AOATOCPOYHOM  MEepCrneKkTUBe»,
CPaBHUTENIbHOW «OLLeHKe CLLeHapusa» U PUCKOB HE TONbKO
YKNOHEHUA OT  yrpo3bl, HO W  LejeHanpaBNeHHOro
BMeLlaTeNbCTBa B obocTpaemble noBblWeHem
TeMnepaTypbl paspyLnTesibHble NPUPOAHbIE NPoLecchl. ITo
BECbMA HAYKOEMKOe COMOCTaB/eHne [ANs onpeaeneHus
OTBETHbIX Mep MNPeACTaBNAeTCA Celyac BUPTYasbHbIM
BbIDOPOM «MeEHbLUEro 31a», — Mexay Masnoobelyatolien
060pOHOI U ManopasBeAaHHbIM HACTYNIEHNUEM, — KOTOPbIN,

5B 4acTHOCTH, He 0BCYKAAIOTCA BO3MOMHOCTH 3aK/K0YEHUA ,0TOBOPa O MUPHOM
np cpeacTs MoANDUKALMM NPUPOAHON Cpeabl, — AOKYMEHTa, BONPOC O
KOTOPOM MOAHUMasCA eLue nNpu paccMoTpeHun npoekta KoHseHuun SHMO/, — xoTa 3Tn
CPeACTBa, Kak NOAYEPKHYTO, YXKe NPUMEHAIOT MHOTMe rocyAapcTsa.

S’Cyu.l,eCTBy»ouJ,MH nopasoK B3aMMHOW NPOBEPKM M 06MeHa Hay4yHOM 1 TeXHUYeCKon
MHbOPMaLMeil yCTaHOBNEH B PACCMATPUBAEMOM CEKTOPE MEXAYHAPOAHON
6e30nacHOCTM NyHKTOM 2 cTaTbu IIl 1 cTaTbeld V KOHBEHLMM O 3anpeLueHn BOEHHOTO
1AM N06Oro MHOTo BpaxAe6HOro UCNoNb30BaHUA CPEACTB BO3AEHCTBUA Ha NPUPOAHYIO
cpeay (KowseHumn SHMOL) ot 10 aekabpa 1976 roaa [13].

ecodag.elpub.ru/ugro/issue/current

205



HOr Poccuu: akonorus, passmutne 2021 T.16 N4

C.H. Tuxomunpos

NOMMMO T/1IaBHOTO CTpaTerMyeckoro pecypca, Tpebyert
pacwupeHna MHPOPMALMOHHBIX AOCTyna M obmeHa: Kak
NpPeayCMOTPEHHbIX  3aK/IOYEHHbIMU  ABYCTOPOHHUMU Y
MHOFOCTOPOHHUMW MEXAYHAPOOHbIMW [OroBOPaMu, TaK U
BEAYLLMXCA BHE MENKIoCygapCTBEHHbIX COrNaleHui Ha
TEMaTUYECKMX KOMMYHMKALMOHHbIX nnatdopmax
BCEMMPHbIX BaHKOB TEXHO/IOTMIA MAM Ha 6ase rnobanbHbIX
CUCTEM PACNpPOCTPAHEHUA MHHOBALMIN U UCCNeA0BaATE/IbCKUX
pa3paboTok. HO He3aBMCMMO OT LWAHCOB Ha KM3Hb M
BOM/NOLWEHNE Kaxkaolh u3 o0b6enx CueHapHbIX Bepcui,
HeA0cAraemocTb 060pOHUTENbHOTO CTpaTerMyeckoro
pesynbTaTa " «Henpo3pPayHoOCTb) HacTynaTeNbHbIX
reopusmnyecknux  moamduKaumi, a  HarnsgHee  TOro,
HEeAO0NMIn, HO NOYYMTENbHbIM ONbIT 6opbbLI C NaHaemueln
KOpOHaBMpyca NOKa3blBaOT peasbHyto, AaBHO
CYLLEeCTBYIOWYIO HA YHMBEPCA/IbHOM YPOBHE HEXBATKY
IOPUAMYECKUX PEFIAMEHTOB A/1A CHUMKEHUS TYMaHUTapHOro
M 3KOHOMMYECKOTO Bpeaa, ODOYCNOBAEHHOTO UCKAOYU-
Te/IbHbIMW 06CTOATENLCTBAMM.

Hopmam nosefeHus, Kak CpeacTBam, OpraHusyto-
WwMM obLLecTBO Ha pelleHWe npobaembl, Ans Toro, YTobbl ¢
MX MOMOLLBIO C Hel cnpaBuTbCA, Hago obnagatb TaKoM
PerynaTMBHOW CWNOW, KOTOpas CcopasMepHa TAXKeCTU
npeaoTBPaLLAEMbIX MOCNEACTBUI U LLEHHOCTU NOA3ALUMUTHBIX
06beKkToB. B naHHOM cnyyae npeaynpexaaerca, npexae
BCEro, yTpaTa YenoBeyveckon XusHu u rmbenb (nonHas mam
YacTMyHan) CoBCTBEHHOCTM, — B TEOPUWU ECTeCTBEHHOro
npasa, HanbobLWMX U3 OcBALLaEeMbIX UM Bnar. CTpemneHue
rapaHTMpoBaTb MX 6e30NacHOCTb BbI3bIBAET HEOHXOAMMOCTb
[0 TOW Ke CTerneHu yCuanTb HOPMATUBHOE PeryinpoBaHue,
4yTO OTpa*KeHo NPOrpaMMHbIMU Tesncamm OOH:
«lfocypapctBaM M PerMoHasibHbIM U MEXAYHapPOAHbIM

opraHu3auMam cnegyer COAEWCTBOBATb  HaNaXKMBAHUIO
6onee TECHOWM CTpaTerMyeckoi KoopamMHaLMM... Ha OCHOBE
yCOBEepLUEHCTBOBAHHOM MekayHapoaHoMW cTpaTerum

yMeHblUeHna onacHoctn beactemit. B npeactodAwme roabl
HeobXoaMMO  yAenATb BHMMAaHME  OCYLLECTB/IEHUIO U
COBEPLUEHCTBOBAHNIO COOTBETCTBYIOLMX MeXAYHAPOAHbIX
NPaBOBbIX UHCTPYMEHTOB, KaCaloLMXCA YMEHbLUEHUA PUCKA
6encTBuiny [4, nyHKT 22]. Ho xpoHuKa 6onblimx Katactpod u
npakTMKa  noBcemecTHOro  conpotmsneHmna  COVID-19
CBUAETENbCTBYIOT, YTO 3TU PYKOBOZALLME MOCTaHOB/IEHUA
BCEMUpPHOM KoHdpepeHuun OOH B ux pekomeHzaTebHOM
BMAE He npuseeHbl B YAOB/IETBOPUTENbHOE WUCTMONHEHWE,
XOTAi MONYBEKOBOW TPEHZ YBeNnYeHUA ¢GOopCc-MaxKOPHbIX
noTepb XM3HU U COBCTBEHHOCTU MMEET CaMblii OrPOMHbIN
pasmax, U co3gaHue afleKBaTHOM 3alumThbl OT ero yaapa, — B
TOM 4YMCe LOPUANYECKOW, — B YCIOBUAX YXKEe YNOMAHYTOWM

3aKOHOMEPHO  pacTyllei paspylatowen  cnocobHocTm
ypesBblYalHbIX CUTyaUU NPOAO/KAEeT OCTaBaTbCA B
OyKBaZIbHOM  CMbICNIE  KM3HEHHO Ba)KHOW  BceobLuein

3aga4eil, HECMOTPA HA «KOPOHABMPYCHOE MNOPaXKEHUE»
naen rnobanvsma. OpfHaKoO JanbHelluve  ABUNKEHUe
[ONTONETHeN TEHAEHUMWN CAENAET HEN3BEKHBIM U3MEHEHME
ee BOCMPUATUA W OLEHKM, YTO YCKOPUT pPaLMOHANbHYIO
060POHUTENIbHYIO PeaKuMio, COOTBETCTBYHOLLYIO MacliTaby
Yrpo3bl, XapaKkTepy NocAeACcTBUMA U 3HAUMMOCTU OXPAHAEMbIX
0b6beKTOB — 0bpasoBaHWe 006s3aTeNbHOM YHMBEPCANbHOM
pernameHTaumMm ynpasieHuUa PUCKOM KaTacTpod, KoTopas,
ncxoaa M3 B3aMMOCBA3WM  CTpaTerMm NpOTUBOAEMNCTBUA C
Ha3BaHHbIMW  paHEe  MAKpPOMpPOeKTaMu  pasBuUTUA U
afanTtauuu, byaeT BbICTPaMBATLCA C YYETOM MOJONKEHUI 06
3KCTPEHHOM MOMOLLM, coaepyKalmxca B nnaHax OOH B
chepe NpUpoaoNoIbL30BaHMA, OXPaHbl 340Pp0BbA, 60pbbbI C
ronofom. AKTMBHOE y4yacTMe Halero rocygapcrea,
NpMHUMaemoe B  MNpouecce  CTAHOBNEHWUA  NpaBa,

perynvpylowero  HOBYIO  CUCTEMY  MEXKAyHapoAHOW
b6esonacHocTM, fABunocb 6bl  cerogHa, im  Werden,
CBOEBPEMEHHON W BbICOKOPEHTabenbHON MNOAUTUYECKOM
MHBECTUUMEA B  OTKPbLIBAMOWMICA CEKTOP  LUMPOKOro
COTPYAHUYECTBA CTPaH, KOTopan 3aBTpa byaeT A/IMTeNbHO U
ycTonumMBo obecneumBaTb Tam PeanM3aLuio  POCCUUCKMX
MHTEPECOB.
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Martepuanbl 1 MmeToabl. Pe3ynbTaTbl MHOFOIETHUX UCCAeA0BaHMIA aBTopa
no npobsemam 3emesibHbIX OTHOLWIEHUM U pa3paboTaHHbIM MM NPOEKT
«[LOKTPUHbI 3eMENbHOW MOSIUTUKMY, COLMANBbHO-IKOHOMUYECKUI aHanu3
COCTOAHMA W TEeHOEHUMIU pasBUTUA, 3IKCNepTHas OLeHKa, HaydyHoe
NPOrHO3MpPOBaHMe, KOMMAEKCHAA OLLEHKa PUCKOB.

Pe3ynbTatbl. YCTaHOB/IEHbl OCHOBHblE XapPaKTEPUCTUKM COBPEMEHHOrO
COCTOAIHUA 3eMeJIbHbIX OTHOLIEHWI, OMpeaeneHbl MPUYMHBI U YCI0BUA
NoABJAEHUA W Pa3BUTUA HEraTUBHbIX TEHAEHUMW B OpraHusauum
MUCMO/Ib30BaHMA M OXPaHbl 3eMe/ibHbIX PECypCoB CTpaHbl, 06OCHOBaHbI
HanpaBAEHUA COBEPLUEHCTBOBAHWUA 3eMe/bHOM MOMIMTUKKM roCyAapcTBa m
NpPeA/o}KeHO OCHOBHOE CofeprKaHve LOKYMEHTA, ONpeaenatolero Lenu,
3a[a4u, COAEpPKaHWe, MHCTUTYTbl W TexHonoruu, obecneuuBarolme eé
yCneLwHyo peanansauutio.

3akntoueHue. MpesnoxeHHbIM aBTOPOM NPOEKT «[OKTPUHbI 3emMenbHOM
nonutMKkM  Poccuiickort  depepauym»  MOMKET CTaTb  OOKYMEHTOM,
dbopmupyoWwMM YETKME NpPeacTaBNEHMA O CYLWHOCTU U COLEPMKAHUM
NEepPCneKTMBHON 3eMeNbHON NOMIUTUKM U CO34aI0LMM YCA0BUA aaa bonee
30PEKTUBHOrO  MCMO/Mb30BaHWA M BOCMPOM3BOACTBA  3eMENbHOro
noTeHLMana CTpaHbl.
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Abstract

Aim. To determine the place, role, vectors of development and content of
modern land policy in connection with the paradigm of sustainable
economic development.

Materials and Methods. The results of the author’s long-term research on
the problems of land relations and the draft Doctrine of Land Policy which
he has developed, together with socio-economic analysis of the state and
trends of development, expert assessment, scientific forecasting and
comprehensive risk assessment.

Results. The main characteristics of the current state of land relations are
established, the reasons and conditions for the emergence and
development of negative trends in the organization of the use and
protection of the country's land resources are determined, the directions
for improving the state's land policy are substantiated and the main
content of the document defining the goals, objectives, content,
institutions and technologies that ensure its successful implementation is
proposed.

Conclusion. The draft "Doctrines of the Land Policy of the Russian
Federation" proposed by the author can become a document that forms
clear ideas about the essence and content of a promising land policy and
creates conditions for more effective use and reproduction of the
country's land potential.

Key Words
Russian Federation, doctrine, land policy, land resources, sustainable
development, economy, ecology of land use, management, social aspects.
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BBEAEHUE NPUPOAHO-PECYPCHOrO  MOTEHUMana, YAOBAETBOPEHUA
InobanbHble M3MEHEHNA KAMmara, XULLHUYecKoe notpebHocTel HacToAWero 1 byayLiero nokoneHuin» [4].
MCNo/Nb30BaHMe MNPUPOAHOrO PECcYpCHOro noTeHUMana

HaleWn naaHeTbl, pacTyliee NOHMMaHWe HeobXxoAMMOCTU
ero coxpaHeHus pgna  bGyaylwimx  NOKONEHUM  BCé
HacToMumBee  TpebyeT M3MEHEHMUIM  Mapagurmbl MU
npuopuTeToB CUCTEMBI B3aMmocBss3en Yenoseka,
3KOHOMMKM U Npupoapl. Ux coBpemeHHoOe npeacTaBneHne
OTPaXKEHO B KOHLUEMUMM  YCTOMYMBOTO  Pa3BUTUA
3KOHOMMWKM, KoTopaa, 3apoauBwmuce B 70-e roapl
NPOLU/IOrO CTOJIeTUA, MPOLIA HECKONbKO 3TanoB CBOEro
pPa3BUTUA, KaXKAbIA U3 KOTOPbIX OT/IMYAETCA PacCTaHOBKOWM
npuoputetos. Ecnm Ha nepsom sTane (1972-1992 rr.) ux
nocsief0BaTe/IbHOCTb  BbIrNA4eNa KaK «I9KOHOMMKA —
obLecTBo — npupoaHas cpega» [1], Ha BTopom (1993-2012
Ir.) — «0bLecTBO — NPUPOAHAA cpesa — IKOHOMMKa», TO Ha
cerogHAWHeM 3Tane, Havaswemca nocne 2012 roga Ha
nepBoe MecTo BbIXOAMT 3KOJIOTUA U OCHOBHbIM BEKTOPOM
CTAHOBWUTCA pPa3BUTUE «3eNEHOW 3KOHOMWKM  (green
economy)» [2]. OCHOBHble KOHTYpbl HOBOW CTpaTernu
onpeaeneHbl pagom gokymeHtos OOH u O3CP u Hawnu
CBOE OTpa)KeHWe B  COUMASbHO-3KOHOMUYECKOW ¥
3KonorMyeckon nonutuke Poccun. Hambonee penbedHo
OHM NpeacTaBaeHbl B NepeyHe nopyyeHui MNpesungeHta PO
no uToram paccmoTpeHua Ha Foccosete 27 aekabps 2016
roga sonpoca «06 3KonorMyeckom passutun Poccuitckol
depepaumm B UHTEpeEcax byaywmx nokoneHnn» [3].
MpaBuTenbcTBy CTpaHbI npeasioXeHo
npeaycmoTpeTb npu paspaboTke OOKYMEHTOB
CTpaTernyeckoro nnaHuposaHua Ha 2017-2025 roabl B
KayecTBe OAHOM M3 OCHOBHbIX Lenei nepexod Poccum K
mogenu 3KONOTNYEeCKn YCTONYMBOrO pa3BuTUA,
nossosstolel obecneyntb B AONTOCPOYHOM MEPCNEKTUBE
abdeKTMBHOE MCMNONb30BAaHWE MNPUPOAHOrO  KanuTana
CTpaHbl NpW  OAHOBPEMEHHOM YCTPAHEHWW BAUAHUA
3KO/IOFMYECKUX Yrpo3 Ha 340pOBbe Yenoseka, obpaTus
ocoboe  BHMMAHME Ha  UCMNO/Nb30BaHWE  CUCTEMbI
WHOMKATOPOB  YCTOMYMBOrO  pa3BUTUA, OnpeaesneHue
MEXaHU3MOB AOCTUMKEHUA Uefell U no3TanHoe pelleHue
3a/l@4 3KOJIOFMYECKWN YCTOMYMBOTO Pas3BUTUA TEPPUTOPUNA
pernoHoB Ha nepwog Ao 2030 roga u Ha nepcnekTney 40
2050 ropa . B uncne nopyyeHuit ob6osHaveHa v nosuums,
OTHOCAWAACA K  3emMeNbHOW  noAuTMKe. B Hel
MpaBuTenbCcTBy nopyyeHo «loAroToBUTbL COBMECTHO C
3aMHTEepPecoBaHHbIMM OpPraHammn WCNOJIHUTENbHOM BAACTU
cybbektoB PP u  npeactaButb  NpPeasiONKEHUA Mo
pa3paboTke nopagKka onpedeneHUas W yCTaHOBAEHUSA
HOPMaTMBOB KayecTBa NOYB U 3eMe/ib B 3aBUCUMOCTU OT UX

NPUPOAHbLIX OC066HHOCTGI‘;I, uenesoro HasHa4eHuAa wu
BENNYUHDbI npeaenbHbIX OCTaTO4HbIX KOHLJ,EHTpaLI,VIl‘;I
3arpAsHAKWKX BewecTs B Le/1IAX BOCCTaHOB/IEHUA CBOWCTB
no4s ncexoaa n3 reorpad)mqecmx, reosiornyeckux,

r’Maporeosiornyeckmx ocobeHHocten nx GopmmupoBaHUA U
npupogHoro  GOHOBOTO  COCTOSIHUA  TEPPUTOpPUIA MU
aKBaTOPUI».

Cnepyet OTMeTUTb, YTO eWwé Ha BTOPOM 3Tane
3BOJIOUMN  KOHLEMUMU YCTOMYMBOro pPassBuUTUA YKasom

Mpe3ngeHta Poccum B  anpene 1996 roga 6bina
yTBEPXKAEHA «KoHuenuma nepexopa Poccwuiickoit
depepaumm K yCTOMYMBOMY  Pa3BUTUIO»,  KOTopas

yCcTaHaBAMBana, 4Yto «llepexos K yCTOMYMBOMY Pa3BUTUIO
[OMKeH obecneuntb Ha nepcnektmsy cbanaHcMpoBaHHOe
pelweHne npobsem coLnanbHO-IKOHOMUYECKOTO Pa3BUTUSA
MU COXpaHeHua 61aronpuATHOM OKpy)KatoWen cpeabl U

MATEPUANT U METOAbl UCCNNEQOBAHUA

Mpu NOAroToBKe CTaTbM MCMNONb30BaHbl  MaTepuasnsbl
MHOTONIETHUX UCCNefoBaHMMA aBTopa no npobnemam
3eMe/ibHbIX OTHOLWEHWA M OpraHM3auMM MCMo/b30BaHMsA
3eMe/ibHbIX PecypcoB W paspaboTaHHbIA MM  MPOEKT

«JOKTPWHbI 3emMenbHoM NOAUTUKU Poccuiickoit
depepaunn». MpumeHeHbl meToapl coumanbHo-
SKOHOMMYECKOrO aHaAM3a COCTOAHMA W TeHAeHUUn
passuTus, SKCMepTHOWM OUEHKM, Hay4Horo

NPOrHo3npoBaHuAa, KOMMN/IeKCHOM OUEHKHM PUCKOB.

MNONYYEHHDIE PE3Y/IbTATbI U UX OBCYKAEHUE

K coxaneHuto, 1 B Ha3BaHHOW BO BBEAEHMM KOHLEMLMM, U
B MepeyHe NnopyvyeHnin Tema OXpaHbl 3eMesIbHbIX Pecypcos
3aTPOHYTA ANLb YAaCTUYHO, TONbKO C NO3MLMI 3arpA3HEHUsA
noys. Ha camom pJene pUCKM yTpaTbl 3eMENbHOro
NOTEeHUMaNa BbIXOAAT AANEKO 33 PaMKM 3TOM npobiemsl.
MX nepeyeHb [0CTAaTOYHO BEAMK W BKAOYaeT B cebs
UCTOLLEHME NNOAOPOAMA B PE3Y/bTaTe ero XMLWHUYECKoro
MUCMNONb30BaHNA, pPa3BUTME NPOLECCOB OMYCTbIHUBAHWUA,
BOZHOW M BETPOBOM 3p03MM, 3aco/sieHus, 3aboaunBanHus,
3aKMcneHna M ap. Becbma HeraTMBHO CKasblBaeTcA Ha
COCTOAHUM 3emeNib aMOPPHOCTb CUCTEMbI YNpPaBAEHMA
3eMeNbHbIMW  pecypcamu,  OTCYTCTBME  aKTyanbHOW
MHPOPMALMN O COCTOAHUM U  AMHAMMKE NPOLLeccoB
AerpajaumMm  3emenb, paspylweHne paga  MHCTUTYTOB
OpraHusaumMM paLMoHasbHOrO 3eMNenosb30BaHWA, TaKuUX
KaK NPOrHo3MpoBaHME U NNAHUPOBAHWE UCMOb30BAHMA U
OXpaHbl 3emMefNb, 3eM/IeyCTPOCTBA, MOHUTOPUHIA 3eMeNb
n ap. CtpemutenbHoe pasBUTME 3TUX ABJEHUN B CBOEW
COBOKYMHOCTM He MPOCTO CHUXAET 3eMe/bHbIi NoTeHuMan
CTpaHbl, HO U BECbMa HEraTUBHO B/IMAET HA 3KOJI0rMYecKoe
cocToAHMe TEeppUTOPUN, CYLECTBEHHO CHUKaeT
BO3MOMHOCTM  Pa3BUTUA  SKOHOMMKM U pelleHus
coumanbHbix Npobnem [5].

3a nocnegHue nonTopa AECATUAETUA NPOM3OLIO
pe3koe ycuneHue rnobanbHbiX 3KONOrMYECKUX PUCKOB. Ha
BcemupHom akoHoMmyeckom popyme B sHBape 2020 roga
6bINM  NpeacTaBneHbl  pe3ysibTaTbl  KPYMHOMACLITAbHbIX
nUccnenoBaHUIA, KOTOpble CBUAETeNbCTBYtT, 4to B 2007
roay B uucne OCHOBHbIX naTu pucKos B
nocnefoBaTeNbHOCTU UX 3HAYMMOCTU BblNN: aBapUNHOCTb
06BEKTOB MHOPACTPYKTYPbl — XPOHMYECKME 3aboNeBaHUA —
pOCT UeH Ha HedTb — KECTKOe BAUAHWE Ha MUPOBYIO
9KOHOMMKY KuTaa — B3pbIB LeH Ha aktuebl. B 2020 roay
3TOT  pEeWTUHr  BbIFNA4EN  YXe  COBCeM  WHaye:
3KCTpeMmasibHble MOrogHble fABAEHWA — 6Ge3ycrnewHocTb
NOMbITOK BAWAHWA Ha NOroAHble MPOLUECChl — CTUXUIMHbIE
beacteua — notepAa 6MOpPasHOOOPaA3MA — TEXHOreHHble
3KonorMyeckmne Katactpodol. T.e. cuTyaumsa M3MeHUNach
npeob6nafiaHNA  3KOHOMMYECKUX K ABHOMY YCUIEHWUIO
NPUPOAHO-IKONIOTUYECKMX PUCKOB. MMeHHO nosatomy B
Tpuage dakTopos, onpeaenatoLLmx napagurmy
YyCTOMYMBOrO pPas3BUTUA Ha MepBOe MECTO, BbIXOAUT
peryanpoBaHve BAUAHUA ISKOHOMMKM M obuiectBa Ha
COCTOAHWME M YCNELWHOCTb COXPAaHEHUA NPUPOAHONM cpesbl
[6].

Echu wnmetb BBMAY, YTO €€ OCHOBY COCTaBAAIOT
3emenbHble pecypcbl, KoTopble ABAAKOTCA (GYyHAAMEHTOM
BCEro MPMPOLHOr0 KOMMIEKCa, TO cnefyeT OAHO3HAYHO
npu3HaTb HeEOb6XOAMMOCTb CYLLECTBEHHbBIX WM3MEHEHWA B
OpraHusaumMmM MX MCNob30BaHMA M OXpaHbl Ha OCHOBE
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aKTyaNn3MpPOBaHHOW 3emenbHOM MOIMTUKKM TOCyAapcTBa,
afleKBaTHO OTBeYaloLLell Ha BbI3OBbI COBpEeMeHHOCTH [7].
BausHue 3emenbHol MoAUMUKU Ha obecrieyeHue

ycmoliyugo2o  passumus  3KOHOMUKU U obwecmsa
onpedenAaemca cAeoOyoWUMU NO3UYUAMU:

1. HeobxoAMMOCTb  COXpPaHEHWA  3eMeNbHOro
rnoTeHUMana CTpaHbl ANA  HacToAwero MW Byaywmx

noKoneHwu rpaxkaaH Poccuu.

2. CospgaHue YyC/lOBUM Ana  CNpaBeavBoro w
060CHOBaHHOrO pacrnpegeneHnsa 3emefbHblXx 6HoraTcrs
CTpaHbl mexay oTpacnamm 3KOHOMMKM,
TeppUTOpPMaNbHBIMM 06paszoBaHUAMM, cybbeKkTamm
X03ANCTBEHHOMN AEATE/IbHOCTU U rPpaxAaHaMu CTPaHbI.

3. O6ecneyeHne 3¢PEKTUBHOrO MCMNO/b30BaHMA
3eMe/ibHbIX PecypcoB A4 YA0BAETBOpPeHUa noTpebHocTei
CTPaHbl U yBENNYEHUA €€ IKCNOPTHOrO NoTeHLMana.

4. dopmupoBaHue cucTemsl 3emesibHbIX
OTHOLWEHWI, obecneynBaloLLMX COUMANbHOE pPa3BUTME U
6ecKOHOMKTHOCTL B pacnpegeneHnv M opraHvsaumu
MCMNONb30BaHMA 3eMesIbHOrO NoTeHLMana.

5. CospgaHve ycnoBut  ana  3dHEKTUBHOrO
MCMONb30BaHNA N OXPaHbl APYrMX NMPUPOAHbIX PECYPCOB U
06bEKTOB HEABMMKMMOCTM, HEpaspbiBHO CBA3AaHHbIX C
3eMNén.

CywHOCTb M copepsaHue  NepcrnekTUBHOW
3emeNibHOW MOMIMTUKKU LenecoobpasHo dopmanvsoBaTth B
rocyapCcTBeHHOM OOKymeHTe CTpaTernyeckoro
NNAHUPOBAHUA, KAKMM, MO HalemMy MHEHUIO, AO/IXKHA CTaTb
«[JOoKTpuHa 3emeibHoM NONINTUKM Poccuiickoit
depepauun», yteep:aaemas [lpesnMpeHTOM CTpaHbl Ha
cpeaHecpoYHbIi nepmod. Hamu noAroToBNeH M HanpasaeH
B MpaBnTENbCTBO NpoeKT sTOrO OOKYMeHTa,
OpPVEHTUPOBaHHbLIM Ha obecneyeHne UMEHHO YCTOMYMBOTrO
pa3BuTuA cTpaHbl [8]. Huxce npedcmassneHsl Haubosee
8QX(HbIE M0/0HEHUS 3M0o20 NpoeKkma:

1. B nepe4yHe pucKos u y2po3, NpoAsAAlUWUXCA uau
MOMEHYUAAbHO BO3MOXMCHbIX 8 [poyecce peanusayuu
Hosol 3emes1bHOl MoAUMUKU OMMeYeHbl:

a) PUCKM YCUNEHWUA HEeraTMBHOMO BAMUAHWUA Ha
COCTOAHME 3eMe/IbHbIX PECYPCOB CTPaHbI:

- 3arpAsHeHun 3emesib aTmocdepHbIMU
BbI6POCAMM U CTOKamK BbITOBbIX M MPOMBbILLAEHHbIX
OTXOZ0B;

- paclUMpeHus BAWAHUA TOPHOPYAHbLIX OTBA/OB,
XBOCTOXPaHWIULL,  MYCOPHbIX MOJIMTOHOB WU APYrUX
06bEKTOB, YXYALLAOLWMUX COCTOSHME NPUPOLHON cpeapl;

- UCNONb30BaHUA TeXHO0rUi 3emnegenus,
NPUBOAALWMX K CHUKEHMIO MOTeHLMana W Aerpagauuu
CEe/IbCKOX03ANCTBEHHbIX 3EMEIb;

- Heperynnpyemoi Bblpy6KM NecoB 1 3arpsAsHeHus
BOA0OEMOB;

- HapyLweHWin 3KosorMyeckoro banaHca B paMoHax
KpaliHero CeBepa B npoLecce OCBOeHUA HedTerasosbix

MECTOPOXKIAEHUN.

6) PUCKM HEraTMBHOTO  BAMAHUA  MPUPOAHbIX
npoL,eccos:

- U3MEHEeHWe KAMMaTa Ha BCel TeppuTopuMn

CTpaHbl U. 0COBEHHO, B PErMoHax C PasBUTbIM CE/IbCKUM
XO03ANCTBOM;

- MOBbIWEHWE  YPOBHA  TPYHTOBbIX  BOA U
noATonneHne 3emesbHbIX TEPPUTOPUI;

- HacTynieHuWe NycTblHW Ha PAJ, PErMoHOB tora U
IOro-BOCTOKA CTPaHbl.

B) PUCKM HeaddeKTUBHOCTU
3eMe/ibHbIMUK pecypcamu:

ynpasaeHus

- nHbOpPMaLMOHHaA HeonpeaenéHHOCTb B OLEHKe
COCTOAHMA, pacnpegeneHus " opraH1saumm
MCNONb30BaHMA 3eMe/IbHbIX PeCypCoB;

- cnaboctb MAM  OTCyTCTBME  pAAa
cucTemsl ynpasneHus 3eMe/IbHbIMU pecypcamu
(nporHosupoBaHMe ¥ NAAHMPOBAHME  WUCMNONb30BAHMA
3emesib, 3eMNEeYCTPOINCTBa, MOHUTOPUHIA 3eMeNb);

- oTcyTCcTBME [OOMKHOM KOOpAUHALMM
[EeATeNbHOCTM OpraHoOB MCMOJIHUTE/IBHON BACTU  BCeX
ypoBHeWn B chepe peryimpoBaHma 3eMe/ibHbIX OTHOLIEHUIA
M OpraHv3aumMy MCMNo/b30BaHUA 3eMenb, NopoxAatoliee
HU3KYIO 9PEKTUBHOCTL BCEW CUCTEMbl  yNpaBAeHMWA
3eMe/ibHbIMM pecypcamu;

- BbICOKMI YypOBEHb KPUMMUHaNM3aLWUMU
3eMe/ibHbIX OTHOLUEHMWI U 3eMEe/IbHOTO PbIHKa;

- poCT u4MCcna M NNOWAAM  CBEPXKPYMHbIX
3emMneBnageHuin, np1BOAALLNIA K paspyLleHuto
KOHKYPEeHTHOWM cpeapbl, MOHOMNO/IM3aL MK PbIHKOB
Ce/IbCKOX03ANCTBEHHOW NPOAYKLUMUW, BbITECHEHUIO Manoro
n cpegHero arpobusHeca;

WMHCTUTYTOB

coepbl

- paspyleHue cucTemsl 3em/eycTpoicTea
CeNbCKOXO3ANCTBEHHbIX OpraHM3auuin un  dbepmepcKux
XO3AWCTB, BfEKyllee 33 coboi  HepauMoHanbHoe
MCNONb30BaHME 3emeslb, /IMKBMAAUMIO CeBOOBOpPOTOB,

pa3BUTUE 3PO3NOHHBIX NPOLLECCOB U Aerpagauuio 3eMenb;

- COKpauieHue naowaam NCNOJIb3yeMbIX
CeNbCKOX03ANCTBEHHbIX 3emens, BbI3BaHHOE nx
Aerpagauven B pesysibTaTe HapyweHUs HOPM U MpaBun
06paboTKM MouyBbl, BbiMaca CKOTa, HepaLMOHa/ibHOro
MCMNO/Ib30BaHMA yA00OpeHUI 1 cpeacTs 3allmTbl PaCTeHWU;

- HWU3KWI npodeccnoHanbHbIN ypoBeHb
3HaYMTENbHOM YaCTU COTPYAHMKOB MUHUCTEPCTB, BEAOMCTB
M pervoHanbHbIX OpPraHoB ynpasBaeHus B coepe
OpraHM3auMmn UCMNoJIb30BaHMA W OXpPaHbl  3eMesIbHbIX
pecypcos;

- CHUWXEHME KO/IMYeCcTBa Ce/NbCKUX HaCeNEHHbIX
NYHKTOB M YMUC/NIEHHOCTM CENbCKOrO HaceneHus, BAekywme
33 coboii onycTbiHMBAHME 3HAYUTE/NbHbLIX TEeppUTOpUA B
psAZE PErMoHOB CTPaHbI.

2. CmpameauyecKol yenobto 3eMesbHbIl MoaumMuKu
Ha nepcriekmusy 00aXHO cmameb obecrnieyeHue Haubosee

nosaHozo, PAYUOHANBbHO20 u appekmueHo20
UCMob308AHUSA, OXPAHbI U 80CMPOU3B0OCMBA 3eMesIbHbIX
pecypcos CMpaHbl, KAK  2/108HO20  HAUUOHAAbHO20

6o2amcmea, Komopoe 004 HO 6bimb nepedaHo bydyuwum
rnoKosneHuam 6e3 ympamel e20 nomeHyuana. Ha

cpedHecpoyHoli nepuod (0o 2030 2.) ama uenb
KOHKpemu3upyemcs cnedyrowumu yenesbimu
YCMaHoBKAMU:

a) 3aBeplleHMe 3emenbHbiXx npeobpasoBaHuii,
bopmupoBaHme cucTembl 3eMNenoNb30BaHUiM,
oTBeYaloLLei COBPEMEHHbIM BbI30BaM;

6) dopmupoBaHue CUCTEMDI ynpasneHua

3eMesibHbIMM  pecypcamu, obecneumsatoweit Hambonee
nosiHoe, pauMoHanbHoe " apdexTnsHoe nx
MCMoab30BaHWe 1 BOCNPOM3BOACTBO;

B) obecneyeHne oxpaHbl 3eMesibHbIX Pecypcos
CTpaHbl oT  Aerpagauuu [ 6ecx03s8MCTBEHHOTO
NCMOb30BaHMA.

Ona peanusaumm nepsoil LENEBON YCTaHOBKU
HEeobXoANMO pewWwmnTb CAeayloLLMe OCHOBHbIE 3a4a4u:

- NPpVYBECTM B COOTBETCTBMM C COBPEMEHHbLIMU
ycnosuamu 1 TpeboBaHMAMM 3eMesibHOe 3aKoHOAa-
TE/bCTBO UM MOA3AKOHHble  HOPMAaTWMBHbIE  aKTbl,
obecneynBaroLme eé peannsaumio;
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- OCYLLEeCTBMTb NPMBATM3ALMIO TOM YacTu 3emenb,
Haxo4ALMXCA B TOCYAAPCTBEHHOW W MyHULMMNANbHOM
cobcTBEHHOCTH, KoTopasa 6e3 yuwepba pna uMHTepecos
rocyfapctea MoxeT OblTb nepepaHa lOpUAMYECKUM U
dusmnyeckum  anuam ana bonee  3dpdeKTUBHOrO
MCMNONb30BaHMS; [0BecTn aonto 3emenb
CeNbCKOX03ANCTBEHHOIO Ha3HayeHusA B YyacTHoM
cobcTBeHHOCTM 0 50% mx naowaau;

- 3aBepWuTb TpaHcHOpMaL MO 3EMENbHbIX JONEN B
3emesibHble y4acTKM B CPOK A0 KoHua 2022 ropga,
nepesecTu B cobCTBEHHOCTb MYHULMNANbHbIX
06pa3oBaHNn  HeBOCTPebOBaHHblE 3emefbHble A0AM C
nocnegyowmm GopMmmpoBaHMEM Ha UX OCHOBE 3eMeJIbHbIX
y4acTKOB M nepegavern B COBCTBEHHOCTb MW apeHay
CeNbCKOX03AMCTBEHHbIM TOBaPONPON3BOANUTENAM;

- OCyLLEeCTBMTb B NOJSIHOM 0b6beme MOCTAHOBKY Ha
KaZacTPOBbIN YYET U perncTpaLmio NpaB Ha BCe 3eMeslbHble
YYaCTKM HE3aBUCMMO OT UX MPUHAANEKHOCTY;

- OCYLLEeCTBMTb B KOPOTKME CPOKMU (40 KOHua 2022
roga) nepegady B LOATOCPOYHYIO apeHay rparkaaHam U ux
obbegMHEeHUAM  Heucrnosibyemble U HeapPeKTUBHO
Mcnonb3yemble Y4yacTKM 3emenb necHoro ¢oHaa Aans
CO3J4aHMA MW PACLUMPEHUA KPECTbAHCKUX (dbepmepcKux)
XO3AMCTB, /IMYHbIX NOACOGHbLIX XO3AMCTB, Cag0BOACTBA U
OropoAHMYecTBa, Ma/I03TaXKHOTo XKUAULWHOTO
CTPOUTENBCTBA;

- obecneuntb AEKPUMUHANM3ALMIO 3eMesIbHOro
obopoTa U 3aBepwuTb GopmuMpoBaHMe WHPPACTPYKTYpPbI
3eMeNbHOr0 PbIHKa;

- JINKBUAMPOBATb 6apbepsl " yNpoCTUTL
npoueaypbl NpuobpeTeHna B COBCTBEHHOCTb M Nepeaayn B
apeHay 3emesibHbIX Y4YacTKOB A/1A PasBUTMA Masioro w
CpefHero arpapHoro npeanpUHNMMaTeNbCTBa;

- YCTaHOBUTL 6apbepbl ana YypesmepHoWn
KOHLLEHTPALMN 3eMeNIbHbIX aKTUBOB (MaKCMMabHan Ao
B naowaam 3emenb paioHa, NnoBblLEHHOE
Hanorooba0xeHue CBEPXKPYMNHbIX 3emneBnageHui,
CHU}KEHWe YPOBHSA rocyapCcTBEHHOM NOALEPIKKM);

- CO34aTb YCNOBMA ONA  PasBUTUA  3eMeNbHOM
UMNOTEKU W OPYIUX MHCTUTYTOB BKIOYEHUA 3eMesibHbIX
AKTUBOB B 3KOHOMMUYECKUI (PUHAHCOBBIN) 060pOT;

- obecneuynTb MHPOPMMPOBAHHOCTL HaceneHus
CTpaHbl 0 pacnpeaeneHum, opraHM3aLmmnm UCNob30BaHNA U
PbIHOYHOM 060pPOTE 3eMESIbHbIX YHACTKOB.

Ona  peanusaumm BTOpPOM LENEBOM  NO3ULUM
cneflyet pelwnTb caeaytoLLme 3a4aun:

- OCYWECTBUTb  KOHLIEHTPALMIO  MOAHOMOUYMNA,
OYHKUMI M OTBETCTBEHHOCTM 33  OpraHu3auuio

MCMONb30BaHNA U OXPaHbl 3eMe/IbHbIX PeCypcoB B eAMHOM
denepanbHOM opraHe UCMONHUTE/IbHOMN BNaCTH;

- BOCCO34aTb  OCHOBHblE  WMHCTUTYTbl  CUCTEMbI
ynpaBieHWs 3eMeNbHbIMK pecypcamu (MporHo3mposaHue
M NAaHMPOBaHME WCNO/Ib30BAHUA U OXPaHbl 3emesb,
3eM/1IeyCTPOMCTBO, MOHUTOPUHT 3emMenb U Ap.);

- MPOBECTU WMHBEHTapu3auuio 3emenibHoro ¢doHaa
CTpaHbl;

- 3aBepWUTb CO3faHWe eauHoro depepanbHOro
MHPOPMaLMOHHOIO pecypca O pacnpegeneHnm, CocToAHUU
M OpraHM3auun WUCNONb30BAHUA 3eME/bHbIX Y4acTKOB M
CBA3AHHbIX C HUMUN 06BEKTOB HEABUMKUMOCTY;

- peopraHv3oBaTb CUCTEMY  [OCYAapPCTBEHHOTO
KOHTpONA (Haj3opa) 3a MCNO/b30BaHMEM 3eMeslb Ha
OCHOBE  KOHLEHTpauun ero QyHKUMA B  eAUHOM
denepanbHOM opraHe UCMONHUTE/IbHOM BNacCTy;

- cdopmuposaTtb euHyo ana CTpaHbI
HOpMaTMBHY!O 6asy AnA cTaHAAPTM3ALMMN AeATENbHOCTU NO

YNPaB/eHNIO 3eMeNbHbIMU pPecypcammn (3emneycTpoiicTBo,
OLEHKa 3emMesibHbIX Y4YacTKOB, pernameHTbl paboTbl
OpraHoB ynpasieHus 1 ap.).

Peanuszaums TpeTben uenesoi nosuvuum Tpebyet
peLeHna cneaytoLmx 3asau:

- OCYLLEeCTBUTb OLEHKY COCTOAHWUA U TEeHOEHLMU
pasBUTMA MNpoLeccoB AerpagaumMmM 3emenb Ha  Bcew
TeppuTopun Poccuninickon depepauuu;

- paspabotatb FeHepanbHyto cxemy
MCMO/b30BaHNA N OXPaHbl 3eMe/IbHbIX PECYPCOB CTPaHbl HA
nepwog no 2035r.;

- OCyLLEeCTBUTb pa3paboTKy cxem 3em/ieyCcTponcTBa
TeppuTopuin  cybbektoB Poccuitickon  degepaumm M
MYHMULMNANbHbIX 06Pa30BaHUI C BKAKOYEHMEM B UX COCTAB
Mep no 3awute 3emesnb OT Aerpajaumn U CHUKEHUA
nao040poAnA NoYB;

- chopmumpoBaTb NPaKTUKY pa3paboTKU MPOEeKToB
3eM/IeyCTpoOKCTBa,  obecneumBaloWmMx  paumoHaibHoe
MUCMONb30BaHNE, OXpaHy 3emesib CeNbCKOX03ANCTBEHHbIX
opraHusauni M obepmepcKknx Xo3ANCTB, PEKYNbTMBALMIO
HapyWeHHbIX  3emeslb, OCBOEHME  HeuCnosb3yeMblx
TEPPUTOPUIA, BOCMPOU3BOACTBO MNOTEHLMANa 3emefb,
noAgepriimnxca gerpagaumu;

- paspabotaTb Komnnekc mep no 6opbbe ¢
ONyCTbIHWBaAHMEM, BOAHOW W  BETPOBOW  3pO3UEN,
noATonNeHUeM W APYTMMU  HEeraTUBHbIMU  ABAEHUAMM,
paspyLaoWwmnmm 3emMeNbHbIA NoTeHUMan CTpaHbl;

- obecneumnTb paLuoHanbHyto opraHusaumio
TEPPUTOPUIA,  UCNONb3YEMbBIX OBWMHAMKM U AULLAMU
KOPEHHbIX ManouyncneHHblx Hapogos Cesepa, Cubupu u
JanbHero BocToka ¢ y4éTom WX TpaguUMOHHOro obpasa
KU3HM.

3. Cmpameauveckasa uenb 3emesnbHOU MoAUMUKU
onpedendem Heobxooumocmes e€é peaau3ayuu o
€n1edyowum OCHOBHbIM HANPABAEHUAM:

a) COBepLIEHCTBOBaHME  HOPMATUMBHO-MPaBOBOW
6a3sbl peryanposaHusa 3eMe/bHbIX OTHOLIEHUNA,
opraHusaumm 3¢ EeKTUBHONO MCNO/b30BAHMA W OXPaHbl
3eMeNbHbIX PecypcoB; BHECEHWE B AeNCTBYIOWME 3aKOHbI
Poccuiickolt dPepepauym HeobXoAUMMbIX W3MEHEHUA W
[0MO/IHEHUN;

- pa3paboTka M  NpUHATME pASA  33KOHOB,
onpegensaowmnx GopmmpoBaHne COBPeMeHHbIX MHCTUTYTOB
cUCTEMbI YNpaBAeHUA 3eMeNibHbIMK pecypcamu, B T.4. «O

naogopoaun  3emenb», «0O  3emneyctpoictee», «O
MOHUTOPUHTe 3eMe/ib» U Ap.;

- passuthe 3eme/ibHoro 3aKOHO4aTeIbCTBA
cybbekToB Pocculickoi depepauun c ero

aKUEHTUPOBAHWEM Ha  pervoHasbHble  0COBeHHOCTU
3eMNEeBNAAEHMUA U 3eM/IeN0/Ib30BaHNA, 3aLLMTY 3emenb OT
Aerpafjauuun, ycTaHoBneHue 6GapbepoB 414  pocTa
CBEPXKPYMNHbIX 3€eMNEBNAAEHWI;

- CO34aHME WHCTPYKTUBHO-METOAMYECKON 6asbl,
onpeaensoLei CoaepKaHne, TEXHONOMMKN U TpeboBaHUA K
nposeaeHnIo paboT, CBA3AHHbIX C BeAeHMEM KadacTpoBbIX
pabor, NAaHNMPOBaHMEM MCMNONb30BaHMA 3emesnib
3eMNeyCTPOMCTBOM, OCBOEHMEM W  peKy/abTuBaLuMei
3eMe/IbHbIX Y4aCTKOB, NPOTMBO3PO3UOHHON OpraHM3aumei
TeppuTOpUM.

6) yaosneTBopeHue NoTpebHocTel B 3eMeslbHbIX
pecypcax oTpacnei  3KOHOMMKM,  CO343aBAaEMbIX U
PEKOHCTPYMPYEMbIX 30H U 06BEKTOB peKpeaLnu.

B) passutue cUcTEMBI MHPOPMaLMOHHOTO
obecrneyeHna ynpasieHWUa 3eMesibHbIMW pecypcamu Ha
ocHoBe:
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- WHBeHTapu3auuu 3eMe/IbHOro doHaa
Poccuiickolt degepaunm;

- wupokoro  BHeapeHuua  [UC-TexHonorMn  u
ANCTaHUMOHHOIO 30HAMPOBAHUSA;

- nepuoamnYecKkoro obHoBNEHMA nNaHoBO-
KapTorpaduyeckoin MHPopmaLnKn 0 3eMeNbHbIX pecypcax;

- cosgaHua EamHoro depepanbHoro peectpa

AKTYaIM3MPOBAHHbIX [AHHbIX O 3eMEe/bHbIX Y4acTKax W
HEepaspbiBHO CBA3AHHbIX C HUMM Apyrux O6bEKTOB
HEeZBUKMMOCTHY;

- BBEAEHWA B MPAKTUKY COCTABNEHUA EeXerogHbix
6anaHcoB 3emenb Poccuiickolh epepauun, cybbvekto PO
M MyHUUMNaNbHbIX 06Pa3oBaHWii NO KaTeropusm 3emesnb,
dbopmam cobCTBEHHOCTH, COCTABY Yroanii;

- obecneyeHMa CBOAUMOCTU AAHHBIX O 3€MeNbHbIX
pecypcax pasNnyHbIX MUHUCTEPCTB U BEAOMCTB;

- bopmMmunpoBaHuA CUCTEMbI ny6an4YHoM
MHbOPMaLMK O PbIHOYHOM 060POTE 3EMESbHbIX Y4ACTKOB.

r) ¢dopmuposaHue COBpPeMeHHoM CUCTEMBI
yrpaB/ieHNA 3eMe/ibHbIMU Pecypcamm Ha OCHOBE Pa3BUTUA
BCEX €€ OCHOBHbIX UHCTUTYTOB:

- KagacTpa 3eMefbHbIX Y4aCTKOB UM Apyrux
06bEKTOB HeABUNKMMOCTH;

- MPOrHO3MpPOBaHMA " NNaHMPOBAHMA
MCMNONb30BaHMA 3eMeNb;

- 3eMJIeyCTPOIACTBa;

- KOHTpons  (Hag3opa) 3a  MCNoO/b3oBaHMEM
3emerb;

- a¢deKkTMBHOrO cygonpoussoactBa B  cdepe

peryanpoBaHuA 3eMesIbHbIX OTHOLIEHWA;

- MPAKTUKM YCTAHOB/IEHMA CEPBUTYTOB;

- 3emMe/IbHOW UMOTEKN;

- Y4acTuA rpaxkAaHCcKoro obuiectsa B opraHM3aLmm
paLMOHaNbHOIO UCMONb30BaHUA 3eMenb;

- cucTembl 3eMeNbHbIX nnaTexen,
OPUEHTUPOBAHHOM Hapaay C peweHnem UCKabHbIX
3aZla4 Ha cTUMyAnpoBaHue 3GHEeKTUBHOIO MCNOIb30BaAHMUA
3emens.

A) co3paHue ycnosui ana NnoBbILEeHNA
30 EKTUBHOCTM UCMNOMb30BAHUA U OXPaHbl 3eMeNb BCEX
KaTeropui nyTém:

- NOBbIWEHMA NpPOAYKTUBHOCTH 3emenb,
MCNOb3yeMbIX B CE/IbCKOM U JIECHOM XO03ACTBE;
- pa3paboTkm " peanvsauum nporpamm

COXPaHEeHWs 1 BOCMPOM3BOACTBA NOYBEHHOIO NI040POANS;

- pa3paboTKM M peanusauMu  nporpamm  u
KOMMNEKCHBIX NpoeKToB NPOTUBO3PO3NOHHOM
OpraH13aLmmn TeppuTopui;

- pa3paboTkM M peanusaumMm  Nporpamm M

MPOEKTOB OCBOEHWSA HOBbIX U PEKYIbTUBALMM HAPYLLUEHHbIX
3emenb;

- Pa3BMTMA CUCTEMbI NONE3ALLMUTHBIX NECHBIX BOMOC
" obneceHun TeppUTOpPUIA, noABepPXeHHbIX
ONYCTbIHWMBAHMUIO;

- pacwupeHns maclwtabos mMesMopaTUBHbLIX paboT
C CO3haHMeM  CUCTeM  [ABOWMHOrO  peryavMpoBaHus
BOA006eCneyYeHHOCTH CebCKOX03ANCTBEHHBIX YroAMM.

€) CHUXKEeHMA YPOBHA KpUMMWUHOreHHocTU cdepbl
3eMe/ibHbIX OTHOLLIEHMI Ha OCHOBE:

- obecneyeHns OTKPbITOCTU (NyBANYHOCTU) caoenoK
C 3eMe/IbHbIMM YYaCTKaMu;

- pacwupeHna BO3MOMKHOCTEN BAUAHUA CTPYKTYpP
rpakAaHCKoro obuwectTsa Ha NPUHATUE pelleHuit B chepe
060pOTa 3eMe/ibHbIX Y4aCTKOB;

- cosgaHua NMOCTOAHHbIX MHOOPMaLMOHHBIX
NAOWAA0K HA TENEBUAEHUU, PASMO U B COLMANBHBIX CETAX,

OPUEHTUPOBAHHbLIX Ha ocBelleHne npobnem B cdepe
3eme/IbHbIX OTHOLUEHWM " opraHvsaumm
3eM/1enoNb30BaHuA;

- YCTaHOB/IEHUA €AMHbIX PErIaMEHTOB B MPUHATUN
peleHuit B chepe 060poTa 3eMebHbIX YHaCTKOB;

- pacwupeHusa W nosblweHun 3bdeKTUBHOCTU
JeATeNbHOCTU camoperyanpyembix opraHu3auui,
bYHKUMOHMPYIOWNX B cheEpe PerympoBaHUs 3eMesbHbIX
OTHOLIEHMWI, KafacTpoB M OPraHM3auMy MCMo/b30BaHMUA
3eme/IbHbIX Pecypcos.

) noBbllWeHNA 3PPEKTUBHOCTM  HayyHOro MU
KagpoBoro obecneyeHus cucTemsl ynpasneHus
3eMe/iIbHbIMM pecypcaMm Ha OCHOBe:

- pas3BuTua cetn BbICLUMX " cpeaHux
npodeccmoHanbHbiXx  06pasoBaTeNbHbIX — OpraHu3auuid,

BeAylMX  MOArOTOBKY  CrmeuuManuctos B  06s1actu
PerynmpoBaHMA 3emMe/NbHbIX OTHOWEHWA M OpraHM3aumu
PaLMOHAIbHOrO WCMOJ/Ib30BAHUA WM OXPaHbl 3eMesbHbIX

pecypcos;

- YCWNEHUA  KOOPAMHAUMWM  OEeATeNbHOCTU U
dopmupoBaHua eguHou METOA,010rMYECKON "
meTogmyeckor  6asbl  QYHKLMOHMPOBAHUA  y4yebHbIX

3aBefeHui, Co3aaHuA camocToaTenbHoro depepanbHoro
y4yebHO-meTogMYeckoro obbeauHeHus Mo npobiemam
3eM/1IeyCTPOICTBA M KafacTpos;

- pa3paboTku HOBbIX npodeccnoHanbHbIX
CTaHgapToB B 06/1aCTU 3eM/IEYCTPOMCTBA U KaAacTpos, U
CO3JaHMNA CUCTEMbI HE3aBUCMMOM OLLEHKM KBanuduKaumm
Kagpos B 3TOM chepe;

- BOCCTAaHOB/IEHWA CUCTEMbl MOAFOTOBKU Hay4yHO-
neaarorMyeckux  Kagpos B chepe  ynpasaeHwus
3emeNbHbIMU pecypcamu no HanpasaeHuio
«DKOHOMMYECKME HayKM (3eMNeyCcTpomncTBo)»;

- cneuuanusaumm OZHOTO n3
uccnepoBaTtenbCckMx  UeHTpos  PAH Ha passuTUmn
nccnepoBaHuit B chepe  3eMesibHbIX  OTHOLLEHUI,
OpraHusaumMy paLMoHanbHOrO MCNO/Ib30BAHMA M OXPaHbl
3emens;

- BKAoYeHMAs B depepanbHble  NpOrpammbl
dyHAAMEHTaNbHBIX U NPUKNAAHBIX HAYYHbIX MCCNEA0BaAHUIM
pa3genos,  HanpaBAeHHbIX Ha  COBEpLUEHCTBOBaHMWe
3eMe/bHbIX OTHOLWEHWIN, OPraHn3aumio paLMOoOHaIbHOMO U
3bbEKTUBHOTO  UCMO/Ib30BAaHUA  3eMe/ibHbIX  PEecypcoB
CTpaHbl.

4. [leamensHocmes Mo peanu3ayuu 3emesoHol
noaumuku  0osxHaA  6a3uposamecs Ha  Cedyowux
npuHyunax:

a) cobnogeHns He3bI6AemMoCTM NO3ULUKU O TOM,
4YTO BCE 3eMeJibHble pecypcbl CTpaHbl ABAAIOTCA eé
HaLMOHaNbHBIM  AOCTOAHMEM  HE3aBUCMMO  OT WX
NPUHAANENKHOCTU PAa3INYHBIM NpaBoobaagatenam.

6) coxpaHeHMs 3emesNIbHOro MOoTeHLMana CTpaHbl
ona  byaywmx  NOKONEHWW  KuTenei  Poccuiickom
Pepepayum.

B) paBeHCTBa MpaB W BO3MOXHOCTEM rparkaaH
CTpaHbl Ha NpuobpeTeHne M UCNo/b30BaHUE 3eMesbHbIX
AKTUBOB.

r) MHoroobpasus popm co6CTBEHHOCTU Ha 3eMJIO
1 popm X03ANCTBOBAHUA HA HEWN.

4) y4éta MHoroobpasus yc/loBUA M Tpaauuui
MCMO/Ib30BaHNA 3€M/IN B PA3/IMYHbIX PETMOHAX CTPAHbI.

€) pa3ymMHOro  COYeTaHWA  roCyAapCTBEHHOrO
yrpaB/ieHna 3emMeNbHbIMW  pecypcamv U PbIHOYHbIX
MEXaHWU3MOB Pery/iMpoBaHUA 3eMe/ibHbIX OTHOLIEHWUN.

) obecneyeHus yCTONYMBOro pa3BuTUA
3KOHOMMKM BO BCEX PErMOHAX CTPaHbI.

Hay4Ho-
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3) 3aKOHHOCTM 3eMe/IbHO-MMYLLECTBEHHbIX OTHO-
LUEHWIA BO BCEX MX NPOABIEHUAX.

M) WCNONb30BaHUM  COBPEMEHHbIX
TEXHO/IOTUI YyNpaBAEHUS.

K) ny6avyHocTM
y4yacTKamu.

5. OCHOBHbIMU ~ MexaHU3Mamu  peaausayuu
3emMesnbHOU NoAUMUKU 8 nepcrekmuge 00AXHbI CMams:

a) [eATeNbHOCTb  OPraHoB  rOCyAapCTBEHHOTO
ynpaeieHUs M MECTHOro  CamoymnpasjeHua Mo
PerynmpoBaHUI0 3eMefibHbIX OTHOLIEeHWM, OpraHM3aLmu
paunoHanbHOro pacnpegeneHus, apdeKkTUBHOrO
MCMNO/Ib30BaHMA Y OXPaHbl 3eME/IbHbIX PECYPCOB.

6) OYHKUMOHMPOBAHWE  MHCTUTYTOB
ynpaeieHns 3emMesibHbIMU Pecypcamm.

B) paspaboTka U peanunsaumsa [eHepanbHOMU
cxembl, ¢defepanbHbIX W PerroHasbHbIX  NPOrpamm
PaLMOHaNbHOTO WCMONb30BAaHUA U OXpaHbl 3eMesbHbIX
pecypcos.

r) paspaboTka M peanusaumsa CXem M MPOEKTOB
3eMNeyCTPOICTBa, OCBOEHWA HEWCMNOAb3yeMbIX 3eMesb,

LMbpoBbIX

CAEeNOoK c 3emMme/ibHbiMU

CUCTembl

Mennopaumm, noBblLLEHUA naoaopoams noys,
NpPOTMBOAENCTBUA NPOLLECCaM UX Aerpadaumm.

4) BepeHue NOCTOAHHOrO MOHWUTOPUHIa
3ddeKTMBHOCTM Mep MO  peanusaumm  3emenbHOoM
NOAUTUKK.

e) BKAKOYEHME B XO3AWCTBEHHbIN obopot

HEWCMNoNb3yeMblX 3emenb CeNbCKOX03ANCTBEHHOIO
Ha3HayeHWA, NAoWaab KOTOPbIX NO AaHHbIM MUHcenbxo3a
P® Ha Hayano 2020 roaa cocTasaseT 6bonee 50 MAH ra.

3AK/TOMEHUE

B HacToslee Bpema MAET aKTMBHOe o06CyXaeHue
NpeaNoXKEeHHOro MPOEKTa B HayyHbIX Kpyrax, U B psage
06LecTBEHHbIX 06beaNHEHMI U ero aBTOp HaZeeTcs, YTo ¢
HEeOoBXOAMMbBIMU U3MEHEHMAMU W AOMOJHEHUAMU OH B

baukarwen  nepcnektuBe  bygeT  npeactaBneH K
yTBepaeHunto.  MpuHate  «[IOKTPWUHbI  3eMesbHOW
MOJMIMTUKM» KaK Ba)KHOTO CTPaTernyeckoro AOKYMEHTa

HECOMHEHHO  OyaeT  crnocobcTBoBaTb  He  TOJ/IbKO
noBblWeHNo 3GPEKTUBHOCTM MCMO/Ib30BaHMUA W OXpaHbl
3eMe/bHbIX PecypcoB, HO W YCNewHon peannsauun
nporpaMmmbl Mep Mo YCTOMYMBOMY Pa3BUTUIO IKOHOMMKMU
CTpaHbl.
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RFMEFI60719X0302).
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Pesiome

Lenb. OnpegeneHve  3HAYUMOCTU  3KOJIOTMYECKOTO
obecneyeHUn ycTtomumsoro passutus Pecnybamku JarecTtaH.
Martepuanbl M metoabl. MpoBeseH WCTOPUYECKMIA U CPAaBHUTENbHbIN
aHaNM3 C UCNONb30BaHUMEM OOGUUMANbHBIX CTAaTUCTUHECKMX AAHHbIX
PoccTaTa 1 gaHHbIX FocyAapcTBEHHbIX SOKNAA0B O COCTOAHUMU U 06 OXpaHe
OKpY’KatoLLen cpeabl.

Pe3ynbtatbl. ABTOp npeanaraeT  aKUEeHTMpoBaTb  BHMMaHWE Ha
GOpMUPOBAHUM OBLLECTBEHHOTO WU WHAWBUAYAZIbHOFO 3KOJI0rMYECKOro
CO3HAHWA rPa*kaaH, BOBNEYEHUN HACENEHUA B Pa3/iMiHble SKO0rMYeckme
aKLMK, UCMNOb30BAHMUMU aNIbTEPHATUBHbIX MCTOYHUKOB SHEPTUM U PA3BUTUM
Typusma B pecnybsimke c yyueTom obecneyeHns AOMKHOTO YPOBHSA OXPaHbI
NPUPOAHbIX O6BEKTOB.

3aKkntoueHue. Pecnybivka [arectaH B CUy CBOWMX reorpadpuyeckux u
KNIMMaTUYECKNX OCOBEHHOCTEN KaK HMKaKOM [Apyro PervoH Haluewn
CTpaHbl obsagaer 6onbwWKMM NOTEHUMaAOM B cdepe YCTOMYMBOro
pasBUTMA, HO MpPEeACTaBAAETCs, YTO MPUMEHEHUE BCEX MepeyvnceHHbIX
cTaTbe OEeWCTBUW, HAMPaB/AEHHbIX Ha YCWU/AEHWEe POoaN 3KOJOTMYECKOM
COCTaBAIOWEN YCTOMYMBOrO PasBUTUA MNO3BOAUT AOCTUYb HAWUNYYLLINX
pe3ynbTaTos.

BEKTOpa B

Kniouesble cnosa

YcTouMBoe pasBUTUE, 3KOJOrMYeckoe obpasoBaHue, anbTepHaTMBHaA
SHEpreTUKa, 3KONIOrMYECKOe CO3HaHWe, OXpaHa OKPYKaloWen cpeapl,
CeNbCKOE XO03fAMCTBO, 3KOHOMMKA, MPUPOAHbIE Pecypcbl, NPUPOAHbIE
06beKTbI.
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Abstract

Aim. Determination of the importance of the ecological vector in ensuring
the sustainable development of the Republic of Dagestan.

Materials and Methods. A historical and comparative analysis was carried
out using official statistical data of Rosstat and data from state reports on
the state and on environmental protection.

Results. The author proposes that there be a focus on the formation of
public and individual ecological consciousness of citizens, the involvement
of the population in various environmental actions, the use of alternative
energy sources and the development of tourism in the republic, taking into
account the proper level of protection of natural objects.

Conclusion. The Republic of Dagestan, due to its geographical and climatic
features, has more potential in the field of sustainable development than
any other region of our country, but it seems that the best results require
the application of all the actions listed herein aimed at strengthening the
role of the environmental component of sustainable development.
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M.3. Nagxnpapaes

BBEAEHUE

B 2022 roay ucnonHutca 30 neT ¢ MOMEHTa NPUHATUA B
1992 roay Ha KoHdepeHummn OpraHunsaumnm O6beguHEeHHbIX
Hauumii no okpysKatoweit cpeae v passutuio (FOHCEL) Tak
Ha3blBaeMOI KOHLEeNLMmM ycToiunsoro passutua. CornacHo
OAHHOWM KOHUenuMu yctonumsbim (aHrn. — sustainable
development) cuuTaeTcA TakoW BapwMaHT FAaPMOHWYHOTO,
cbanaHcMpoBaHHOTO M MOCTyMaTe/IbHOTO  Pas3BUTMA
obuectBa, NPU KOTOPOM €ro 3KOHOMMUYECKME UHTEPECHI U
OOCTUXKEHMA B PasBUTUKM  HaNpPAMYIO  CBA3aHbl €
HeobxoANMOCTbI0 COXpaHeHus 6naronpuATHOM
OKpY)KatoWwein cpedbl, PaLMOHANbHOrO WCMO/b30BaHUA U
CoXpaHeHuMa Ana  OGyaywmx NOKONEHWA  NPUPOAHbBIX
pecypcoB nnaHeTbl, a TaKXe C HeobxoAMMOCTbIO
obecneyeHna  6a30BbIX  COUMANbHBIX  TapaHTUi WU
[OCTOMHOTO  YpPOBHA M3HWM ANnA  Bcex awogen. Ha
CEroAHALWHUM JeHb AaHHaA KoHLenuus,
MHKOPMNOPMPOBaHHaA B 3aKOHOAATENbCTBO 60/bWIMHCTBA
CTPaH MWpa, ABSAETCA OCHOBHOW, WCMNO/b3yeMoW Aans
JOCTUKEHUA 6anaHca MeXay peleHUem COUMasnbHbIX,
SKOHOMMUYECKUX MPOBAEM U COXpaHEHUEM OKpy:KatoLlein
cpeapl, MOAENbIO LMBUAN3ALMOHHOTO pa3Butua [1].

Mpaea BKNIOYEHUA SKONOTMYECKOW COCTaBAAOWEN B
KoHuenuuio ycToiumBoro passutua chopmmpoBanacb He
Ha nycTom mecTe. Mos10XKeHNA, CBA3aHHbIE C YKa3aHMEeM Ha
BapWaHTbl NPaBUIbHOMO C TOYKM 3PEHUA Bepbl OTHOLLEHMA
YyenoBeKa K MNpupoge, MMEKTCA B TEKCTaxX CBALLEHHbIX
nucaHuMin BONbLIMHCTBA MUPOBbIX penuruii. Hanpumep,
npubnausutenbHo 750 aatoB  CeaweHHoro KopaHa
MPU3bIBaAOT PAa3MbILWAATL HAZ NPUPOAHLIMU ABAEHUAMU U
n3yyaTb OTHOLEHMA mexay 6uonormyecknmn
OpraHM3Mamu U1 OKpyxawowel cpefoil. bepexHoe
OTHOLWEHME K HWM fB/AETCA OCHOBOW MYCY/IbMaHCKOWM
KynbTypbl [2]. Mpobiema peryanpoBaHna MCNoib30BaHUA
NPUPOLHbIX PECYPCOB YE/I0BEKOM B TOM UAN MHOW CTENEHU
pellanacb ¢ ApeBHeNWMX BPeMeH U B 3aKOHOAATENbCTBE.
Tak B ApeBHem BaBunoHe  cywlectBoBan  3aKOH,
cojepXawmin  Hopmbl 06 oxpaHe necos, B Poccuu
NPUPOLAOOXPaHHbIe HOPMbI 6biiv  BK/OYEHbI B Takue
M3BECTHble CBOAbI 3aKOHOB, Kak Pycckas npasga (1016 r.) u
CobopHoe ynoxeHne 1649 1.  3a  HapylweHus
3aKOHOAATeNbHbIX  NpeAnucaHuii  nNpeaycMaTpuBaInCh
pasnnyHble BUAbI HAKa3aHUN.

lfoBOopA O CcOBpPeMeHHOM nepuoge
obuiectBa, cnegyeT OTMETUTb, YTO OPUCTbI  3KO/OTW,
BHECWIME BeCOMbl BK/Jah4 B  pa3BuTMe  AOKTPUHbI
COBPEMEHHOrO 3KOoNorMyeckoro npasa Poccuu, ewe ao
MPUHATUA KOHLIeNLUMU YCTOMYMBOIO pPa3BUTUA OTMEeYanu
HeobX0AMMOCTb 3IKONOFMYECKM KOPPEKTHOro noBeAeHMA
ntoAei No OTHOLLEHUIO K NpMpoAe, NpU STOM 06beKTUBHbIE
3aKOHbl NpUPOAbl B  COYeTaHWM C  TpeboBaHMAMM
0bLecTBeHHOrO passuTUA [LO/KHbI BbICTYNaTb
OrPaHNYUTENAMMN BAUAHUA [EATENbHOCTM YesioBeKa Ha
npupogHble 06beKTbI [3].

OgHako  peweHue  npobnem
B3aMMOLEeNCcTBmA Yyenoseka c npupoaon,
obecneyvBalolleil ero CylecTBOBaHME CO BpeMeHu
BO3HMKHOBEHMWA YenoBeyeckoro obLiectsa u No cei aeHb,
ABNAETCA OAHOM W3 CaMblX TPYAHbIX M3 CTOALWMX Nepes,
HUM 3aga4. Ha aToT npouecc BAMAeT MHOXKeCTBO GaKTopoB
(kK npumepy, ypoBeHb 6narococtosaHua obLiecTsa,
CTPYKTYpa  3KOHOMMKM U  MPOU3BOACTBA, YPOBEHL
06LWeCcTBEHHOrO W MHAMBWAYANBHOFO  9KONOTMYECKOro
CO3HaHWA, HaLMOHa/bHble W  Ky/AbTypHble Tpaauuuu,
[AOCTYMHOCTb U BO30OHOBAAEMOCTb NPUPOAHBIX PECYPCOB,

pa3snTUA

ONTUMa/ibHOro

KayecTBo " cocTosHue OKpyKatoLen cpesbl,
KAMMATUYeCKMe npoueccbl U ap.). B coBpemeHHOM mupe
obecneyeHne AOCTyna K NPUPOAHbIM pecypcam Ana Tex
WAW  MHbIX TPYNN AWML, 334acTylo ABAAETCA NPUYUHOMN
BO3HWKHOBEHWA PA3/IMYHOrO pPoAa KOHGNMKTOB, B TOM
UuCNe M IKONMOTMYECKMX, KOTOpble, KaK OTMevana
O./1. lyb0BMK, «BNEKYT HE TO/IbKO 3KOIOrO 3HAaYMMbIE, HO U
coumasnbHble, nemorpaduyeckue, 3KOHOMMYECKME
nocneacTBuA, NPUBOAAT K BOOPYKEHHBIM CTO/IKHOBEHUAM,
ybuicTBam, pacnpocTpaHeHUD KOpPYnuuMu U YCUNEHWUIO
B/IMAHUA OPraHM30BaHHOW MpPEecTynHOCTM B MmacluTabax
rocysapctea. OHM CKasbiBAlOTCA M Ha onpegeneHum
NPUOPUTETOB FOCYAAPCTBEHHOM MOAUTUKU U 0603HaYeHUMU
uene  NMAEpoB,  PaBHO  Kak U NpOABAAOTCA
NPUMEHUTENBHO K KM3HWM OObIYHBIX TPaKAaH, 3a4acTyro
yxyawan ee» [4]. MpuBegeHHbI npumep ewe pas
WUANOCTPUPYET TOT dakT, yto AnAa obecneyeHus banaHca
3KOIOFMYECKUX U IKOHOMUYECKUX UHTEPECOB YenoBeKa U
obuecTBa He0H6X0AMMO NpoaenaTb OrPOMHY0 paboTy Kak
Ha ypOBHEe rocyfapcTB, UX PErMOHOB, TaK U OTAE/bHbIX UX
rpak4aH, nNo MOBLIWEHUIO YPOBHA KU3HWU  NtOAEN,
GOPMUPOBAHUIO Yy HUX 3IKOJOFO OPUEHTUPOBAHHOIO
CO3HaHMWA, OCO3HAHWID UMW HeobXOAMMOCTM peanbHoM
OLEeHKM obbema ObITOBbIX MaTepuasibHbIX NOTPebHOCTEN,
b6opbbe ¢ naeonorneit obwectsa notpebieHns. Ha atom
nyTW AONXKHbI BbITb MCMNO/Ib30BAHbI BCE AOCTYMNHbIE METOAbI
n cpeacTsa.

[aHHasA cTaTbsA NOCBALLEHA aHaAW3y 3HAYMMOCTHU
3KOMIOrMYecKoro BekTopa B obecrneyeHuMu YCTOMYMBOrO
pa3BUTMA TaKoro pervoHa Poccuiickoi depepaumum, Kak
Pecnybnunka [larectaH, ee QOCTUMKEHWI Ha 3TOM MyTH, a
TaKKe Hamnpas/JeHUI TaKoro pasBuUTUA.

MATEPUAN U METOAbl NCCNEOOBAHUA

B coBpemeHHOM MUpe TEepPMUHONOIMNA  YCTOMYUBOIO
pa3BUTUA MPOYHO BOWNA B 0buxom oblieHMA nogen B
0ObIYHOM KWM3HW, 3aHANA CBOE MeCTO B [OO0KYMEHTax
rocyZlapCTBEHHOW MONUTUKM, HOPMATUBHbLIX NPaBOBbIX
aKTax, peryMpyowmx pasiMyHble BONpochl 06LeCcTBEHHOM
U3HU. MNpobnembl obecrneyeHuss yCTOMYMBOTO Pa3BUTUSA
peryiAapHoO NogHMMAOTCA B NYyBAMLUCTUYECKUX U HAYYHbIX
cTaTbAX. HO pocCTuKeHWe ueneit yCTOMYMBOrO pPasBUTUSA
BCEro TrocyapCTBa HaNPAMYIO 33aBUCUT OT pelleHus
OaHHOW Npobaembl B KaKAOM KOHKPETHOM €ro pervoxe,
MMEKLWMUM CBOIO creunduKy, BKAOYan reorpadpuyeckne u
KNIMMaTUYeCcKMe OCODEHHOCTM, TMJIOTHOCTb W 3aHATOCTb
HaceneHusa, CTPYKTYpy W YpOBEHb 3KOHOMWYECKOTro
pa3BUTUA, COCTOAHME OKpYKaloWwen cpedbl M Hanuume
NPUPOLHbIX PECYPCOB.

Onsa  v3yyeHMA  perMoHanbHbiX 0cobeHHoCTeM
Pecnyb6nunkn [arectaH, UMMelOWMUX BAUAHME HaA ee
YCTOMYMBOE pa3BUTUE B KPAaTKOCPOYHOM U [0ATOCPOYHOM
nepcnexkTMBe, B XOA4E HacCTOAWEro uccaeaoBaHua 6bin
npoBegeH aHa/iN3 COBPEMEHHOIO COCTOAHMSA, KaK camoro
PErMoHa, TaK U MEXPETrMOHAJIbHbIX CBA3EN, C TOYKM 3pPEHUA
OCHOB pAna obecneyeHua Uenei OxpaHbl OKpyXKatoliewn
cpedbl M PaLMOHANbHOrO MCMNOMb30BaHUA NPUPOAHbIX
pecypcoB B COYETaHUM C peanusauuert nporpamm
3KOHOMMWYECKOro  passBuTMA  pernoHa. WccneposaHue
onupaeTca Ha oduumanbHble CTaTUCTUYECKUE [OaHHbIE,
eerogHo nybauMkyemble PoccTaTom MO PasinyHbIM
OTpacNAM, a TaKXe Ha pgaHHble [0ocyAapCTBEHHbIX
[OKNAZ0B O COCTOSIHMM M 06 OXpaHe OKpYy*KatoLLel cpeabl B
Poccuiickolt depepaumu, matepuanbl COOTBETCTBYHOLLEN
TEMaTUKM, NybauMKyemble B CPeACTBAX  MaccoBOM
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nHdopmaumm. B xode wccnegoBaHMA  Ha  OCHOBe
nNpMMeHeHWa MEeTOA0B aHaAn3a MU cuHTe3a 6bina BbifBAEHA
B3aMMOOBYCNOBNEHHAA  CBA3b  MEXAY  Pas/IMYHbIMU
napameTpamMu perMoHasbHOro Pa3BUTUSA, a TaKKe CAeNaHbl
BbIBOAbI 06 OCHOBHbIX ero HanpasaeHusx,
obecneumBaloWmMX  OOCTUXKEHME  Uefeill  yCTOMYMBOro
pasBuTMA  Haubonee  ONTUMANbHbIM  MmyTem.  bBblau
onpegeneHbl KaloueBble MNpobnembl pervoHa, a TaKke
HameueHbl NyT1 ux peweHus. Npu 3TOM aKLEeHT caenaH Ha
aHTPOMOLEHTPUYECKOM MOAXOAE B OLLEHKE NepCcrneKkTUs ero
YCTOMYMBOrO PasBUTMA: COYETaHMA 3a4ay MOBbIWEHMA
6narococtosHMA  Kaxaoro kutena [arectaHa 6e3
npuyMHeHus yuepba COCTOAHMIO OKPYXKatoWwein cpeabl npu

obecrneyeHnn OOCTyMa Kaxgoro K 6GepexHomy u
pauMoHabHOMY WCMO/b30BAHWUIO MPUPOAHBIX PECcYpPCos.
OTaenbHoe BHUMaHWe yaeneHo nepcnexkTMBam
bopmupoBaHua 3KO/IOTMYECKOro NPaBOCO3HaHMWA

OTAENbHbBIX TPAaXKAAH M €ero 3Ha4YeHuU JAs YCTOMYMBOrO
pa3BuTMA Bcero obuwecTtea. [Mpu nomowmu metona
MOAENNPOoBaHNA 6bl1I0  cAaenaHo npeanonoxKeHne 06
ONTMMANIbHOM C 3KONOTMYECKOW TOUYKM 3peHUs mMoaenmu
pa3sutuA. lyTem npumeHeHMAa MeTofoB 0606weHns u
dopmanusaummn, Ha OCHOBE MOJYYEHHbIX B  XoAe
NUCCNefoBaHNA OaHHbIX, 6blAM caenaHbl BbIBOAbI O MyTAX
OOCTUXKEHMA  Uenelt  ycTOMYMBOrO  pasBuUTMA  MyTEM
peleHua 3KONIOrUYECKUX npobnem pervoHa,
pPaLMOHaNbHOTO WU HEeUCTOWMUTENbHOTO  UCMOJIb30BaHUA
NPUPOAHbLIX pecypcos [JarecTaHa, a TaKxe
chopmynmpoBaHbl npakTUYeckme npeaoXKeHus,
peanusauma KoTopbix crnocobcTBoBana 6bl JOCTUMKEHUIO
6anaHca 3KOHOMWMYECKMX WU 3IKOIOFUYECKUX MHTEpPEecoB B
npovecce ycToM4nMBOro pasButus.

[na onpeseneHuns nyten nepexoaa K yctomumsomy
3KO/I0r0-3KOHOMMYECKU €cHaNaHCMPOBAHHOMY PA3BUTUIO
permoHa HeobxoAMMO NpoBeAeHWe OLEHKU YPOBHA €ero
3KOHOMMYECKOTO PasBUTUA, a TaKke auBepcuduKauumn u
cneuManusaumm  3KOHOMMUKM  perMoHa. TaK, ¢opmbl,
MeTOZbl U TeMMNbl TAKOrO nepexosa HanpAmyk 3aBUCAT OT
CNOXUBLLENCA oTpacneBoi CTPYKTYpBbI, ee
cbanaHcMpPoOBaHHOCTH " OPUEHTUPOBAHHOCTM Ha
notpebneHne Tex WAM MHbIX NPUPOAHbIX pecypcos. Mpu
3TOM Heobxo4MMO, C OAHON CTOPOHbLI, OMpeaenuTb Te
npupoaHble pecypcbl, KOTopble NoABEpraloTcA yrpose B

CUNlYy  Ype3MepHOM  3KcmayaTauuu, a € APYrow,
TPAagUUMOHHbIE AN pPerMoHa BuAabl 3KOHOMMYECKOM
OEATEeNbHOCTM, B  KOTOPbIX HEo6XoAMMO  MOBbLICUTb

KauyecTBO 3KCNJyaTalmu 3a4eCTBOBAHHbIX B HUX PECYPCOB,
a TaKXXe 3KOHOMMWYECKYIO OTZauy OT UX UCnosb3oBaHuA [5].
OnpeneneHHylo TPyAHOCTb B OLEHKE  YCTOWYMBOrO
pasBUTMA perMoHa Cco3gaeT  OTCYTCTBME  eAMHbIX U
NMOHATHBIX Ha BCEX YPOBHAX KpPUTEPMEB M MHAMKATOPOB
ycTonumBoro  passutus  [6]. OpgHMM M3 [N1aBHbIX
HanpaBNEHUIW  COLMAZIbHO-3KOHOMUYECKOTO  Pa3BUTUA
perMoHa f[O/MKHO CcTaTb GOpPMUPOBAHWE CTabuabHOM
CUCTEMbI  €ro  pasBuMTUA C Y4eTOM BCeX QaCMeKToB
COUMANBbHOrO,  3KOHOMMYECKOTO W 3KOJIOrMYECKOro
xapakTepa [7].

Pecnybnunka [arectaH sBAAETCA CaMbIM HOMKHbIM
pervoHom Poccuitickonn Pepepauuun, a no naowaam
3aHMMAeMol TeppUTOPUM U  UYUCNEHHOCTU HAceNeHus
3aHMMaeT nepBOoe MEeCTO Cpeau  CeBepPOKaBKA3CKUX
perMoHoB. [arecTaH rpaHU4YMT C ABYMA MHOCTPaHHbIMMK
rocysapcteamu (AsepbainaskaHom, [pysueir) u  Tpems
cybbektamm  Poccuiickont  depepaumm  (Pecnybaunkon
Kanmbikua, CTaBpOMOAbCKMM  Kpaem UM YeuyeHckow
Pecny6aunkoit). Pecnybivka o6nagaeT Xopowo Pa3BUTOM

ceTblo aBTOMOOWAbHbLIX [OpPOr, B CTO/AMUE AelcTByeT
MEXAYHAPOAHbIM a3ponopT, BaKHEWLMe TPaHCMOPTHble
MapLwpyTbl denepanbHOrO 3HaAYeHWs MepecekalT ee
TEPPUTOPUIO B Pa3NNYHbIX HanpasaeHusx. Ocobyto ponb B
pasBuUTMM pervoHa urpaet Kacnuiickoe mope, ABastoLLeecs

OfHMM M3 Ba)KHeMlwux B Poccuiickon Depepaumm
pbiboxo3aicTBeHHbIX  bacceiitHoB. B . Maxauykana
pacnonoXKeH eAMHCTBEHHbIM  He3amep3alowuin  nopt

Poccun Ha Kacnun. O6wasa npoTaxeHHOCTb Geperosoi
nmHum Kacnma Ha Tepputopumn [arectaHa cocrasnsfet 540
KM.  Pecnybnuka  6orata  MMHepanbHO-CbIPbEBLIMMU
pecypcamu: HedTblo, ra3oM, pyaamu YepHbIX U LBETHbIX
MeTannoB, B HeW pacnonaraiotca 6osbline 3anackl
MWHepanbHbix fevebHbix Bog [8]. OgHaKo, HeCMOTPs Ha
ABHble  reonoAUTMYECKMe MNPeuMMyLLecTBa, a TaKxke
uMmerowmecs B pervoHe bHoratble MPUPOAHbIE pPecypchbl,
perMoH ABNAETCA [AOTAUMOHHbIM. Tak, No pa3mepam
3ana1aHNPoBaHHbIX Ha 2021 r. 6loAXKeTHbIX AoTauuin (72
mapa pyb.) OdarectaH auaunpyet cpeaun pernoHos Poccum
[9]. CornacHo npuHsaTon B 2011 r. «CTpaTerMm coumanbHo-
3KOHOMMYecKoro pa3suTua Pecnybaunku Jarectan go 2025
roga», Hanpas/feHHOW Ha BOCCTAHOB/JEHME COLMANbHO-
3KOHOMMYECKOro MOJIOXKEHMUA MNOCPEACTBOM peannsaunm
denepanbHbiX W PEernoHaNbHbIX LENeBbiX MNporpamm
KOMMN/JIEKCHOTO pa3BUTMA pecnybanku, a Takxke mep,
HanpaBNEeHHbIX Ha NpuBAEYeHMEe MHBecTopos, K 2025 r.
NAaHMPYETC CHU3UTb 00 Cybcuauii pecnybamnKaHCKOro
broaxkeTa ¢ 77% po 25% [10].

B HacToslwee Bpema ansa pecnyb/ivKuM XapaKkTepHa
ypesmepHas KOHLEHTPaLMA IKOHOMMUYECKOTO MoTeHuMana
B OTAE/IbHbIX MYyHMUMNaNAbHbIX O0OpPa3oBaHMAX, a TaKxke

3KOHOMMYECKas HEMHTErpMpPoBaHHOCTb OTAENbHbIX
MyHMUMNANbHbIX palkioHoB [11]. [Ana npeogoneHus
cywiectsylowmx npobaem HeobxoAMMO MaKCMManbHO
apdekTnBHOE MCnonb3oBaHue nmetoLerocs
NpPOW3BOACTBEHHOIO " CbIpbEBOrO noTeHUMana.

[ocTueHne 3TOM Uenn BO3MOXKHO MpWU pelleHun paaa
HaKoONMBLUMXCA Mpobiem B MNPUOPUTETHbLIX OTPACAAX
xo3AilcTBa pecnybnnkn. Tak, B CENbCKOXO3ANCTBEHHOM
CEKTOpe, ABNAWMMCA OAHWM W3 OCHOBHbIX 3BEHbEB
3KOHOMMKM  pecnybanKKM, OTMevaeTcs  HepasBUTOCTb
WMHTErpaLMOHHbIX  CBA3EM  Mexay  Npeanpuatuamu,
OCYLLECTBAAOLWMMMN NPOU3BOACTBO CENbXO3NPOAYKLUN, U
nepepabatbiBalOWMMM  NPeAnpUATUAMU. Ha CHUNKeHue
30 dEKTUBHOCTM arpapHOro CEeKTopa B/UAIOT TaKMKe Takue
$aKTopbl, KaK HWU3KUIA ypoBEHb ONAaTbl TPyZAa B OTpacau,
neduunT KagpoB, a TaKXKe OTCyTCTBME Heobxoaumon
coumanbHOM  MHOPACTPYKTYpbl Ha cene. [lpobaemsbl
pbl6HOW OTpaciM  CBA3AHbl CO CHUXEHMEM YPOBHA
eCcTecTBeHHOro BOCNPOM3BOACTBA PbIGHbIX pPecypcos, nNo
npuynHe 3arpasHeHun OKpYy:KatoLel cpeapbl,
nepenpombiCia, a TaKXKe YMeHblleHWem naowanen
ecTecTBeHHbIX Hepectunumuy, [8]. TocKoibKy 3KOHOMMWKaA
Pecnybnuka [arectaH B 3HaUMTE/IbHOM CTENEHU HaxoguTcA
B 3aBMCMMOCTM OT 3KCN/yaTauuu MPUPOAHbIX Pecypcos
permoHa, ux cbepexkeHne W pauMOHasbHOe U
HEUCTOLMTEeNIbHOE WUCMO/Mb30BaHWE [O/KHO /ieaTb B
OCHOBE YCTOWYMBOIO pasBWUTUA perMoHa. K coxkanenwuio,
NPUXOAMUTCA KOHCTaTUPOBaTb, 4YTO B MNocAefdHue rogbl
KOHKypeHuus 3a obnagaHve Havbonee  LLEHHbIMMU
npupogHbiMn  pecypcammn B [arectaHe obocTpunacek.
Y4acTUAnCh Cyyaum HE3aKOHHOTO WMCMO/b30BaHUA 3eMeslb
necHoro ¢oHAa, IECHOTO APEBOCTOSA, MSAKHOTO U AIOHHOTO
necka, MNaxoTHbIX 3emenb, pPbld LeHHOW nopoabl,
KPACHOKHUHbIX  MJIEKOMUTAIOWMX  BbICOKOFOPWUMN,  4TO
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NPMBOAMT K HaPYLUEHWIO 3KOOMMUYECKOro PaBHOBECUA BO
BCex panoHax pecnybavkm [11].

HeobxoAMMO nNoAYepKHYTb TOT GaKT, 4To BKAAg
3KOJIOTMYECKOM COCTaBAAOWEN B UAEONOTUIO YCTONYMBOIO
pasBUTMA NMepeoLLeHUTb HEBO3MOXHO. OKpyXKatoLan cpesa
B LeNoM, pa3HoobpasHble NpMpoaHble 06bEKTbl CO34al0T
OCHOBY KM3HM 4enoBeka. KauecTBo OKpyKatoliei cpegbl
ABNAETCA ONPeAeNAloWMM A1 KAYecTBa KU3HWU OTAE/bHbIX
nogein n obuiectsa B uUenom. Eule ogHMM  BaXKHbIM
MONOXEHNEM KOHLEMNUMM YCTOMYMBOrO PasBUTUA ABAAETCA
Heob6X0AMMOCTb COXpaHeHMA 61aronpUATHOTO COCTOAHUA
OKpy»Katolein cpelbl U NPUPOAHbIX PECYpcoB He TO/bKO
ON1A HbIHEWHero, HO M Aana byaywero nokoneHuin. B xoae
nccnenoBaHMs Hamu BblIM  NOCAef0BaTeNbHO  M3ydeHbl
pa3nunyHble cohepsbl obuiecTseHHOM KU3HU 7
XO3AWCTBEHHOW AEATE/NIbHOCTM, PAa3BUTUE KOTOPbIX MOMKET
BHECTU CBOW MO3UTUBHbLIVM BKNaA B yCTOMUYMBOE pa3BUTUE
Pecnyb6aukn [arectaH.

MNONYYEHHDIE PE3Y/IbTATbI U UX OBCYKAEHUE
YunuTtbiBaa TOT GAKT, YTO CeNbCKOe XO03AWCTBO ABAAETCA
OZHOW M3 OCHOBHbIX OTpac/ielt 3KOHOMMKKM [larecTaHa,
MMEHHO ero MoAepHM3auMA L[O0J/KHA CTaTb O4HMM U3
HanpaBiAeHWIt  YCTOMYMBOrO  pas3BUTUA  pervoHa. B
CTpatermm ycToMuMBOrO PasBUTUA CENbCKUX TEPPUTOPUIA
Poccuiickolt ®epepaunn Ha nepuog fo 2030 roga [12]
COLEPXKUTCA MepeyeHb MEPOMPUATUIA, KOTOPblE LOMNKHbI
6bITb NpoOBeAeHbl B CENbCKOM XO03ANCTBE CTpaHbl. Cpean
HUX obneryeHne [OCTyna HaceneHus K MPUPOAHbIM U
WHbIM  pecypcam, dopmupoBaHue  cuctembl  cbbiTa
NpPOU3BEAEHHOW MPOAYKUUKN, AnBepcUdPUKALUA CEebCKOM
3KOHOMMKM. B AaHHOM [OKyYMeHTe B KadyecTBe 3ajad,
KOTOpble MNPeaCcTOUT pPewwuTb, YKasaHbl COXpaHeHue u
BOCCTAHOB/IEHWE NPUPOAHbLIX W arpapHbix naHawadTos,
pasBMTUE 3SKONOMMYECKM OPUEHTUPOBAHHOIO CEIbCKOrO
XO3AMCTBA, MOBbLIWAILWLEI0O YCTOMYMBOCTb  3KOCUCTEM.
PasBuTHe opraHMYecKkoro NpousBoACTBa W napanienbHoe
passuTue arpotypusma MOrn 6bl NoBbICUTL
3KOHOMMYECKY0 3OPEKTUBHOCTD MEJIKUX  XO3AWCTB, a
TaK)Ke [aTb LIAHC Pa3sBUTUIO HALMOHa/NbHbIX TPAAWULMK U
pemecen. OcO6EHHO aKTyabHbIM 3TO MOXET CTaTb UMEHHO
ceMyac, Korga Ha rocyfapCTBEHHOM YpOBHe yaensetcs
NnoBblLEHHOE BHUMAHWE Pa3BUTUIO BHYTPEHHEro Typusma.
B 2018 rogy [MpasuTtenbctBo  Poccuiickon
Pepepaumm 6bina yTBEpPXKAEHA KOHUenuua deaepanbHom
ueneBo  nporpammbl  «Pa3BuTMEe  BHYTPEHHEro u
BbesgHoro Typmusma B Poccuiickoit depepaumm (2019-2025
roapl)» [13], KoTopaa BKAtoumna Pecnybauky [arectaH B
0AMH 13 15 NepcrneKkTUBHbIX TYPUCTCKMX MHBECTULMOHHbIX
npoektoB — «Kacnuit». B uucne meponpuATUIA NPOEKTa,
OKOHYaHMe peannsaunm KoToporo HamevyeHo Ha 2035 roga,
MO)HO BbIAEAUTb TaKMe 3HauYMMble A7 SKOHOMWKM
[arectaHa, KaK CTPOUTENbCTBO OOBEKTOB MHPPACTPYKTYpPbI
9KO/MIOTMYECKOro TypM3ma Ha MPUOPUTETHBIX TYPUCTCKUX
TeppuTopmaAx, OBYCTPOMCTBO CMOTPOBbLIX MN/IOWAA0K U
TYPUCTCKUX  KEMMUHTOB  HAa  OCHOBHbIX  TYPUCTCKMX
MapLipyTax, B TOM YMCNe Ha MO3HaBATENbHbIX TYPUCTCKUX

MapLipyTax, nNpoXoAAWMX no 0cobo  oxpaHAemMbIM
NPUPOAHbIM  TeppuTopuAM  deaepasbHOro  3HaYeHus,
CO34aHNe U pasBUTME CETU MHOTODYHKLMOHANbHbBIX 30H
NPUAOPONKHOTO  cepsBuca, [JanbHelwee obecneyeHne
YCTOMYMBOrO  Pa3BUTUA  MNPUOPUTETHLIX  TYPUCTCKUX
Tepputopuii. Tpu 3TOM HEO6XOAMMO YYWUTbIBATb, YTO

aHTpoOMoOreHHasa Harpyska Ha npupoay perMoHa ot
peanusaumm NpPoeKTa A0/KHA BbITb CTPOro A03MPOBaAHA Ha
0c060 OXpaHAeMbIX MPUPOLHBLIX TEPPUTOPUAX PernoHa B

uenax  npeaynpexkaeHWa — HaHeceHua  ywepba  ux
aKkocucteme. B nutepatype otmevaetca, YTo M3bbITOUHOE
nocewieHve TyYpUCTaMM  PEKPEaLMOHHbIX  MPUPOAHbIX
TeppUTOPUA NPUBOAUT K Pa3HOODBPasHbIM HeraTUBHbLIM
nocneAcTBuaAM, BCNEACTBME Yero Ha NpaKTUKe MOHATUSA
«TYpU3M» W «YyCTOMYMBOE pPa3BUTUE» 4YacCTO ABAAKOTCA
B3aMMHO UCKAYatlowmmm [14]. MmeHHO nostomy ocoboe
BHMMaHWe NpW OpraHM3auumn TypM3Ma BOMPOCAM OXpaHbl
NPUPOAHbIX OOBEKTOB OT HeraTMBHONO BO3AENCTBUA
OO/MKHO yAenaTbcA NoBblWeHHoe BHUMaHue. C yyeTom
poccuiickoro 1 3apybexkHoro onbiTa B gaHHOW cdepe Ha
NPaKTUKe MOXKeT OblTb NPUMEHEH [AOCTAaTOYHO LUMPOKUM
CNEKTP WM3BECTHbIX CBOeN 3h(PEKTUBHOCTbIO METOAO0B U
CpeacTs.

Opyrum BO3MOMHbIM HanpasaeHnem,
NOBbLILLAOLMM 3KOHOMMYECKYIO MPUBIEKATENbHOCTb U
WHTErpaumio, MOXeT CcTaTb CO34aHMe B pervoHe
TEppUTOPMIA  onepexkalolero  pas3BuTMA € 0cobbIM
NpPaBoBbIM PEXMMOM BeLeHUa npeanpuHUMaTenbckon U
APYr1X BULOB AEATENIbHOCTM, YTO AOMKHO cnocobcTBOBaThL
HEe TOJIbKO MPUBAEYEHWUIO WHBECTULMIA, HO W CO34aHMUIO
KOMQOPTHbIX YCNOBUIM NPOXKMBaAHUA HaceneHus [15].

CTpaterveit  pasBUTMA  CENbCKUX  TeppuUTOpUiA
OOMKHA CTaTb yrnybieHHas nepepaboTka NMpou3BOAUMON
CeNbXxo3npoAyKUUN Ha MecTax, YTO AONKHO NMPUBECTU K
POCTY 3KOHOMMYECKOro 61arococTosHUA W 3aHATOCTU
HaceneHua. MNpu 3TOM «KOHEYHOW LeNblo pa3BuTMA cena
OONIXKHO CTaTb JOCTUNKEHME BbICOKMX CTaHAAPTOB KayecTBa
U3HU Ntogeit npu 3dGEeKTUBHOM COYETaHMMN SIKONOTUYECKN
YWUCTbIX  MPOM3BOACTB C  YHUKA/NbHbIM  MPUPOAHbLIM
Komniekcom» [16]. B ropHbix paioHax J[arectaHa
LuenecoobpasHbiM MpeacTaBNfAeTcA «BOCCTAaHOBNEHME U
pa3BuTMe B MX Npegenax obpabaTtbiBatowmx oTpacnen c
AKTUBHbIM  BHEAPEHWEM 3KOTEXHO/IOTUI, AOCTUXKEHMe
6anaHca B COOTHOLWEHUN NPOU3BOACTBEHHOIO U 3aTpaTHO-
3KO/IOFMYECKOr0 CEeKTOPOB 3KOHOMMUKM, GopmMMpoBaHMe
MECT MPUAOXKEHMA TpyAa C MNOBbIWEHHOM KpeaTUBHO-
WHHOBALMOHHOM aKTUBHOCTbIO 3aHATHIX B HUX MOJIOAbIX
nogen» [11].

Jlec ABnAeTcA OOHUM U3 NPUPOAHBIX PECYPCOB,
UTPaOWMX BaXKHYHO pPoJib B peanusaumu KoHuenuum
yCTOMYMBOro passBuTMA. [OMUMO COXPAHEHWUA NeCHbIX
3KocucTeM M 6MOPa3HO0HOPA3MA, OH BbINOMHAET 3aALUUTHYHO,
NPOTUBO3PO3UIHYID U NPOTUBOOMON3HEBYIO GYHKLMKU, B
XO03ANCTBEHHON  [AeATeNIbHOCTM  YesloBeKa  ApeBecuHa
MCMONb3YeTCA C LOUCTOPUYECKUX BpemMeH. MMeHHO no 3Toi
npuunHe neca [arectaHa, elle CpaBHUTENbHO HeAaBHO
3aHMMaBlUMEe OBLWMPHbIE NAOWAAM KAaK B FOPHOW 4acTu
pecnybnnKM, TaK W Ha PaBHUHHOM, YCTYNMWAM MeCTO
cenbxosyrogbam. Ha cerogHAWHMMA AeHb OrPaHUYEHHbIe No
naowWaan /NecHble MacCuMBbl COXPaHWAUCL B paloHax
MpearopHoro, BHyTpuropHoro 7] BbicokoropHoro
[OarectaHa [17]. Mo paHHbIM  MuHnpupoabl Poccumn
necuctoctb [flarectaHa SBAAETCA CamMOM HU3KOM cpeau
pecny6nuk CesepHoro Kaskasa — 8,7% OT TeppuTopuu
pecnybnuKku, obwmin 3anac gpesecuHbl — 38 MAH. Ky6. m. B
Lenax COXpPaHeHWA NecoB OHM nepeBefeHbl B neca
1 rpynnbl, Ha TEPPUTOPUMU KOTOPbIX MPOMbILIIEHHAA
3arotoBKa Jseca 3anpeuweHa. HecmoTps Ha npupaHue
CamypcKkomy necy B 1994 r. ctatyca HaLMOHANbHOIO NapkKa,
npobnema ero COXpaHeHWAa B NOJSIHOM Mepe He pelueHa.
Bcneacreme MHTEHCUBHOM XO3AMCTBEHHOW AeATe/IbHOCTU U
0CBOEHMWA NPUPOAHbIX PECYPCOB BOKPYT NapKa, HapyLLueHua
rMOPONOTMYECKOrO peXKMMa MoYB, COMPOBOXKAAlOLWLErocs
CHUMKEHMEM YPOBHA TFPYHTOBbLIX BOA, WAET Aerpagauus
penukToBbIX U Ay6oBbIX NecoB B Aenbte pekn Camyp, a

220

ecodag.elpub.ru/ugro/issue/current




M.Z. Gadzhidadaev

South of Russia: ecology, development 2021 Vol. 16 no. 4

TakKe B KM3MNOpPTOBCKOM M KymMTOpKa/NMHCKOM paiioHax
Ha naowaaun okono 20 Toic. ra. [18]. B nocneaHune roabl B
pecnybnmke  NPUHMMAKOTCA  aKTUBHble  Mepbl Mo
JIeCOOXpaHe W N1eCOBOCCTAaHOBNEHNIO. TaK, MO AaHHbIM
FocypapctBeHHOro goknaga «O cocToaHUM M 06 oxpaHe
OKpyKatowen  cpeabl  Poccuiickont  Pepepauym B
2019 roay» naowaab lecHbIX NoxKapos B [arectaHe 6bina
HammeHblue B CKPO (20 ra) [19].

C 2014 r. B pecnybnuke  pewctsyet
FfocypapctBeHHaa nporpamma  Pecny6avku  [larectaH
«Pa3suTne necHoro xosancTea Pecny6auku [arecTaH Ha
2014-2020 roabl» (yTB. moctaHoBnaeHuem [lpaBuTenbCcTBa
PA ot 13 pekabpa 2013 r. Ne 669), a ¢ 2019 r. AarecTaH
npuHUMaeT ydyactme B  deaepanbHoOM  nporpamme
«CoxpaHeHWe necoB», KOTOpaA peasnsyeTcA B permoHax
cTpaHbl B nepuog ¢ 2019 no 2024 rr., B pamKax KOTopoM

nnaHupyetca Ha 2,7 Tbic. ra yBeAMuMTb naowagab
NIeCOBOCCTAHOBNEHUA HA JIECHbIX 3EMAAX, BbIPACTUTb
1,2 MAH. eAuHWL, NOCafgo4HOro MmaTepuana JIeCHbIX

pacTeHuid u 3arotoButb 55 T cemaAH, 3aKynutb
NPOTUBOMOMXAPHYIO U UHYIO IECOXO3ANCTBEHHYIO TEXHUKY
[20]. ®uHaHcMpoBaHME MpOEKTa  OCYyLLeCTBAAETCA B
OCHOBHOM 3a cyeT cpeacTts degepanbHoro broaxeTa, npu
3TOM K peasiM3auuu Nporpammsbl TakxKe byayT npuBaeyeHbl
cpeAcTBa permoHanbHOro 6roaxeTa n YaCTHbIX MHBECTOPOB.
KpynHble MexayHapogHble Koprnopauuu  npuHMMaloT
yyactme B nporpamme «CoxpaHeHUsA NecoB» He TOJIbKO
bUHaHCOBO, HO W NPMBNEKAIOT CBOUX COTPYAHWUKOB K
BOJIOHTEPCKON AEATENbHOCTM MO BbiCafKe caxeHues [21].
B «CrtpaTternu pasBuTMA NeCHOTO KOmMaekca Poccuickoin
depepauun  go 2030 roga» (yTB. pacnopsKeHWem
Mpasutenbctea Poccuitickonn ®Pepepaummn ot 11 despana

2021 r. Ne 312-p) roBoputca O UenecoobpasHOCTU
npogaeHua peanunsauumn denepanbHoro npoeKkTa
«CoxpaHeHwne necos» HaLMOHaNbHOTO npoeKkTa

«3konorna» po 2030 ropa. Momumo ycuauii opraHos
BNACTU Ba)KHaA po/ib B YCTOMYMBOM pPa3BUTUWU N1€COB U
IeCHOTO KOMMNJIEKCa NpUHaZNeXnT HaceneHuto. K sBonpocy
3HayeHnAa GOPMMPOBAHUA  IKONIOTMYECKOTO  CO3HAHUA
rpaxaaH Mmbl o6pammcn HUxe.

PasBuTHE 3KOHOMMKKM [arectaHa HEBO3MOXHO 6e3
[O/IKHOTO YPOBHA obecneyeHna ee OOCTYMHON 3Hepruen,
HeobXxoAMMON Kak AR NPOU3BOACTBEHHOW AEATENbHOCTH,
TaK U  KOMQOPTHOTO U AOCTOMHOTO  CyL,ECTBOBaHUA
MeCTHOTO  HaceneHnusa. ObecneyeHne  4yenoseyecTBa
JHepropecypcamm  fABNAETCA  OAHOM W3 TNABHbIX
COCTaBAAOWMX He TONbKO YCTOMYMBOFO Pas3BUTUA, HO W
6esonacHocTM obuwectBa. [puMepoB  3HepreTUYECcKUx
npobsem M KOHPAMKTOB B pasHbIX CTpaHax Mupa 3a
nocnesHee Bpema MOMKHO HacyMTaTb NPeAOCTaToOMHO. TakK,
pe3ynbTaTbl peannsaunu ctpatermmn Esponeiickoro Coto3a,
roe OCHOBHble CTaBKM Oblav B nocnegHue aecATuneTvs
cOenaHbl Ha pPasBUTUE aNbTEPHATUBHOW 3HEPreTUKU W
OTKa3 OT TPAAMLUMOHHBIX MCTOYHUKOB, OKasanucb bonee
yemM JaneKku OT 3anjaHUpPoBaHHbIX. MpeacTaBaseTcsa, yTo
NPUYUHOM  3TOMY MNOCNYKWMANA 3HAUYUTENbHAA CcTeneHb
3aBUCMMOCTM asibTePHATUBHOW 3HEPreTUKN OT NPUPOLHbBIX
¢dakTopoB, KOTOpble BCe Oosblle CTaNM WM3MEHATbLCA U
YyTPaunBaTh NPOrHO3MpPyeMylo CTabubHOCTb, B TOM Ymncne
M nop Bo3zenctsMem rnobanbHOro noTenseHus. 310 He
03HayaeT, YTO a/ibTepHATMBHAA 3HepreTMKa, OCHOBAHHAA
Ha  wWiee  W3BJEYEHMA  SHEPTMM U3 MOCTOAHHO
npoucxoasaWmx B NPUPOAHOM Ccpede NPOLLECCOB, He
OO/KHa pas3BuBaTbCA. be3ycnoBHo, ee pasBUTUE BHOCUT
BECOMbIM BK/Mafg B ycToMuMBoe pa3suTMe obuwiectsa u
MMeeT MHOFO NPeuMMyLLEeCTB — B MepByr0 odyepeab 3a cyeT

3KOHOMMM  MCTOLLGEMbIX 3SHEPropecypcos, a TaKxke
CHWMXeHUa Bblbpoca MapHUKOBBLIX ra3os, o6pasylolmxcs
NpU CHUIaHWU TPASULMOHHBIX BUAOB TON/MBA. Mpu aTom
015 YCTOMYMBOIO PasBUTMA KpaliHe BaXKHO KaXKAbl pa3 B
c/lyyae NPUHATMA pPeLleHns o NPMMEHEHMU TOro AN UHOTO
MCTOYHMKA NONYYEHUA aHeprum (1o60oro 13 TPaanULMOHHbIX
WAN anbTePHATMBHbLIX BMAOB) NPOBOAUTL BCECTOPOHHION
OLUEHKY Mo uenomy psagy napameTtpos. K npumepy, no
TAaKMM, KaK [AOCTYMHOCTb, cebecToMmocTb, 6e30MacHOCTb,
HeobxoaMmble 06bemMbl  MHBECTUUMIA, BAMAHME  Ha
COCTOSIHME OKpysKalolel cpeabl, M MHOTMM  APYTUM.
CnepyeT OTMETUTb, YTO HaAMyMe KaK MOXKHO 6onbliero
KoAnYecTBa aNbTepHaTMBHbIX WUCTOYHWMKOB
3HeprocHabXeHuns, B TOM YUC/e He TONIbKO 3NEKTPO-, HO U
TennocHabxeHna, cnocobcTeyetr 6onee 3pdeKkTMBHOMY
AOCTUNKEHMIO LieNei yCTOMYMBOro pasBuTua obLiecrtea.

Pecnybnuka [arectaH B cuny CBOMUX
reorpaduyecknx M KAMMATUYECKMX OCOBEHHOCTel Kak
HUKAKOM A[pyrod pervoH Hawew CcTpaHbl obnapaet
60NbWNM  MOTEHLMANOM  PasBUTUA  anbTepHATUBHOWM
aHepreTukn. B HactoAwee Bpema B [larectaHe w3
a/lbTepHaATUBHbIX WUCTOYHWUKOB BblpabaTbiBaeTca

9N1eKTposHeprum 204 kBty B roa (7,4% ot
BblpabaTbiBaeMoli exerogHo B P®). o HekoTopbim
OLEHKaM, WMHTEHCMBHOCTb HEraTMBHOIO BO34EWCTBUA Ha
COCTOAHME  OKpy)Kaloweh  cpelbl  anbTepHaTUBHOM
aHepreTukmn B CeBepo-KaBKasckom denepanbHOM OKpyre B
464 pasa MeHblle, 4YemM BO3AeNCTBME TPAAULMOHHOW
3HepreTMkun [22]. B HacTosliee Bpemsa anbTepHATUBHbIE
WUCTOYHWUKN 3HEPro- U TenJIOCHAbXKeHUA NPUMEHAIOTCA B
[arecTaHe B TaKMX OTPAC/sAX, KaK Ce/lbCKoe XO03sMCTBO (B
TOM 4ucne BUHOAENWNE), PbIBONOBCTBO M KOMMYHa/bHOE
X03A1CcTBO. Hannume B pecny6ivke 60NbLIOTO KOAUYECTBA
MesIKMX noTpebuteneli aHeprum (xyTopa, depmsl U apyrue
BUAbI HEBONbLINX CEbCKOXO3AWCTBEHHbIX NPesnpuaTuii),
B TOM YMC/le PACMONOMKEHHbIX TPYAHOAOCTYNHbIX palioHaXx,
€0343eT NOoTeHUMan Aaa WUPOKOro NPUMEHEHUA UMEHHO
aNbTepHaTUBHbIX WCTOYHMKOB 3Heprum B cuny
3KOHOMMYECKOM HeLenecoobpasHOCTU NPOKNALKM B TaKue
pavioHbl CeTell ANA SHEProcHabXKeHus M3 TPaAULMOHHbIX
WUCTOYHMKOB.

fmppoaHepreTvka [arectaHa ABNAETCA OAHUM W3
TPAaAMLMNOHHO UCMOJIb3yeMbIX B PErMOHe asibTePHATUBHbIX
Cnocob0B NoAyYEHUA 3NEKTPOIHEPTUN, NOCKONbKY PErMoH
obnafaet OOBONLHO Pa3BUTOWM peyHol ceTbto. Ha ponto
rMOPO3NEKTPOCTAHL M (r3C) npuxoamTca 99,05%
YCTAaHOB/IEHHOM MOLHOCTU 3HeprocucTeMbl pecnybanKu
[23].

Takve kKnAumaTuyeckne ocobeHHocTn [arectaHa,
KaK Cyxoh W Tenabld Kaumat, 6osbwoe roposoe
KOZIMYECTBO CONHEYHbIX AHEN, BbICOKME 3SHepretTuyeckue
XapaKTEPUCTUKM CBETOBOro MOTOKa [24], co3patoT B
perMoHe 3HauuTeNbHbIM  MNOTEHUMan AAAa  pasBUTUe
CO/IHEYHOW 3HEepreTUKM, 3a CYeT KOTOPOW TeopeTUYecKu
BO3MOXHO MOKPbITb A0 100% noTpebHOCTM HaceneHus B
ropsayem BOAOCHABXKEHMU, YTO OCOBEHHO aKTyanbHO ANA
pasBUTMA  CUCTEM  ABTOHOMHOFO  3HEProcHabkeHus
MYHULMMNANbHbIX obpasoBaHui pecnybamnku.
HanpasneHunem panbHeiluero pasBUTUA FeIMO3HEPTETUKM
B [larectaHe MOKeT CTaTb peanu3auma  NOKasbHbIX
NPOeKTOB HE6O/bLWOW MOLLHOCTU B OTAANEHHbIX pPaloHaXx,
B KOTOPbIX OTCYTCTBYIOT PErMOHa/NbHbIEe CETU U CYLLEeCTBYIOT
npobaembl C [OCTAaBKOM TOM/AIMBA A1S TPAAULMOHHBIX
3NeKTpoCTaHumi [25]. NMoTeHuManbHbIMU NONb30BATENAMM
3HEpProyctaHoBOK,  QYHKUMOHMPYOWNX  Ha  OCHoBE
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CONHEYHOW 3Hepruu, B [larecTaHe MOryT CTaTb TaK¥e
TPYAHOAOCTYNHbIE BbICOKOTOPHbIE NAacToMLLA.

Ewe OfHUM npUpPoOAHbLIM pecypcom,
obecneymBalOWMM BbICOKMI MOTEHUMAN ANA Pa3BUTUSA
aNbTEPHATUBHOM 3HEPreTUKW, ABAAIOTCA reoTepmasbHble
Boabl. [lo HeKOTOpbIM  AaHHbIM, 3anacbl  3HepPruu
reoTepmasbHbIX UCTOYHWUKOB, AOCTYMHbIX ANA NOAYYeHUA
aHeprum, B 10-15 pas3 npesbIwatoT 3anacbl OPraHNYecKoro
Tonamea [26]. Cpegu pervoHos Poccum Pecnybauka
[arectaH ABnseTca OAHWM M3 NUMAEPOB MO NOTEHUMany
0CBOEHUA pecypcos reotepmanbHowm 3Heprum,
MECTOPOXKAEHUI PEAKUX METANN0B U FTMAPOMUHEPASIBHOIO
cbipbA. B HacToAwee Bpemsa B [larectaHe ucnosnb3yetca
amwb 10% wnx passBegaHHbIX dKCNAyaTaLMOHHbLIX 3aMnacos,
KoTopble cocTaBaaloT 129,79 Tbic. Ky6. M/CyTKU, U3 HUX
3anacbl nepBoo4YyepeaHOro ocBoeHus — 86,2 Tbic. Ky6.
M/CyTKM. KpynHeiwum — u3 12 MecTopoXKaeHWUn
TepmanbHbix Bog, [arectaHa AsnAetca TapymoBCKoe, a
Hambosee MHTEHCMBHO 3KCMAyaTMpyloTca  Maxadkana-
TapHaupckoe, Kusnapckoe n N3bepbalickoe.

B 3aBucMmocTM oT TemnepaTypbl U MUHEPASIbHOTO
coCTaBa reoTepmasibHble BOAbl WCMNONb3YIOTCA Kak Ans
HY)KZ BbIpabOTKM 3Hepruu, Tak W ropadYero BOZO- U
TenA0CHabXeHus. Mx npumeHeHune ABnaeTca
3bObEKTUBHBIM  KaK B OTCYTCTBME  LEHTPasbHOro
3HeprocHab)KeHua B YyAaNeHHbIX pPernoHax, Tak U B
KavecTse pe3epBHOro B 30Hax HEeycTOM4YMBOro
aHeprocHabxenua [27]. K npumepy, npuv nomowm
reoTepmasnbHbIX BOJ OTan/ivMBaeTca Takke 2,4 ra Tenauy,
000 «lOrarpoxonguHr», a obwasa naowaab BTOPOM
oyepegM [aHHOTMO MpOeKTa (TEMAUYHbIA KOMMNEKC B
pavioHe nocenka Lamxan-TepmeH KupoBckoro painoHa
MaxauKasbl) 4ONKHA AOCTUTHYTb 23,6 ra.

K [OCTOMHCTBAM reoTepMasibHOM 3HEPruM MOXKHO
OTHEeCTM ee He3aBMCMMOCTb OT BHELWHWX KAMMaTUYEeCKUX
YC/IOBU, BO3MOXKHOCTb KPYI/IOrOANYHOIO MCNO/Ib30BaHWUA,
NpaKTUYecKas HeUCCAKAaeMOCTb. ITOT WCTOYHUK MOXKET
6bITb UCNONBL30BaH B PallOHAX CO C/I0XKHOW 3KONOTMYEeCcKon
06CTaHOBKOM, TaK KaK MO3BOAAET CHU3UTb UCNO/Ib30BaHME
TPAAMUMOHHBIX WCTOYHUKOB 3HEpruu, pabota KOTOpbIX
CONpOBOXKAAETCA BbIOPOCAMM 3arpASHAIOWMNX BELLECTB B
atmocoepy.

JHeprusa BeTpa UMEeT YMepeHHbI NoTeHumnan ans

MCNONb30BaHMA B pecnybaunke B KauyecTBe
BO306HOBNAEMOr0  WUCTOYHMKA B  CUJY  OTCYTCTBMA
OOCTAaTOMHOM  MAOWaAu  3emMenb, NPUroaHbIX  AAd

pasmeLleHuUs BETPOIHEPreTUYECKMX YCTAHOBOK.

MepcneKkTUBHbIM HamnpasBJeHWeM asbTePHATUBHOM
SHEPreTUKM,  MO3BOAAWMM  obecneynmTb  Ce/bCKUe
PEervoHbl TENJIOM M 3Hepruen, aBnsetca GUO3HepreTuKa.
[aHHas TexHo/NorMsa OCHOBaHAa Ha npou3BoAacTBe buorasa
M3  6WOTONNMBA,  KOTOPbIM  ABAAKOTCA  Pa3/INYHble
OpraHuMYecKkne oTxoabl, No3BoastoLan obecneymTs BO3BPAT
NPOAYKTOB KOHEYHOro MCNO/b30BaHMUA CeNbXo3-
npov3BoACTBA B MPOM3BOACTBEHHbLIA UMK [28],
OfHOBPEMEHHO pelas npobaemy nx ytuamsaumum [29]. Ona
[JarectaHa pasBUTME [AAHHOW OTPACAM aNbTepPHATUBHOM
3HepreTMKM C y4yeTom TOro akTa, YTO arpapHbIA CEeKTop
3aHMMAeT 3HauYMTe/NbHYI0 YacTb 3SKOHOMMUKM PEruoHa,
MOrN0 6bl PelwnTb MHOTUE NPobBaeMbl, KaK C yTUaAM3aLmen
OTXO4OB, TaK W obecneyeHMem 3SHepruen Xo3aKncTs,
PacnoNOMKEHHbIX B  YAANEHHbIX W TPYAHOOOCTYMHbIX
mectax. OpHako, pa3BuUTME OUO3HEpPreTUKU TpebyeT
3HauuTeNbHbIX 06bEMOB (GUHAHCMPOBAHWA, a TaKue
CpeACcTBa OTCYTCTBYIOT Y MENKUX CENbX03 NPOM3BOAMUTENEN.
HanpasneHuwe rocyaapcTBEHHbIX UHBECTUMLMI B 3Ty chepy

nomorno 6bl pewuTb 3adady pa3BuTMA BUOIHEpreTMKU B
pecnybnuke 7 cnocobcTBoBaTb  AMBepcUbUKaLUK
3HEepropecypcos.

MpoBoavMble UCCAef0BaHMA MOKA3bIBalOT, YTO ANA
NoNlyYeHUa  3HeprMnm 13 YTUAU3UPYEMbIX  OTXO40B
Cenbxo3npomsBoacTBa (conoma, o6bpesku apeBecuHbl
NA0A4OBbIX OEpeBbeB W BWHOIPaga), 3HepronoTeHuuan
KOTOpbIX oueHuBaeTca A0 50-70 TbicAy [Kan, B 4acTHbIX
XO3AMCTBAX Y)KE CErogHs MoryT ObiTb WCMNOJIb30BaHbl
Hefoporne TexHoNorMM ux npeobpasoBaHUsA B TEMNIOBYIO
3HEPrUIO 33 CYET CKUFAHMA MX B ra30reHepaTopHbIX NauTax
1 BOAOHarpesaTesIbHbIX KOTNax, paboTatowmx Ha buomacce
[30].

Mpeacrasnsetca, 41O UMEHHO coyeTaHue
MUCMONb30BAaHNA B ONTUMANbHOM  MPOMOPLMM  KaK
a/IbTePHATUBHbIX WUCTOYHWUKOB 3Hepruu, TaK "
TPAAUUMOHHBIX, NPW  y4yeTe [aHHbIX 3SKOHOMWYECKOM
OLLEHKM W NpeaBapuUTE/IbHOM KOMMJIEKCHON OLEHKM WX
BO34ENCTBMA Ha OKPY)Kalolwylo cpeay NO3BOAAET A0CTUYb
MaKCMMaNbHOM YCTOMYMBOCTM B Pa3BUTUM permoHa. B atom
C/lydae BepoATHOCTb  AOCTMXKeHMA banaHca mexay
3KOHOMMYECKM 3ODEKTUBHOW XO3ANCTBEHHON peATenb-
HOCTbO, COLMA/bHbIM M MaTepuanbHbIM obecneyeHnem
HaceneHus U OXPaHOI OKpy)Katlolen cpeabl, 3HAUYUTENbHO
NOBbILLAETCA, YTO U ABAAETCA B UTOre OAHOM U3 OCHOBHbIX
Lenem, 3a/10KeHHbIX B KOHLENUUKN YCTONYMBOTO Pa3BUTUA.

[oBOpPA O PO 3HEPropecypcoB B YCTOMYMBOM
pPa3BUTUM PErmoHa HeobXxoAMMO CAeNaTh aKLEHT He TO/IbKO
Ha MX NPOM3BOACTBE, HO U Ha HEObXOAMMOCTU Hambonee
LUMPOKOro BHeApPeHuA 3HeprocbeperatoLmx "
3HeproapPeKTUBHbIX TEXHONOTUI, KaK B MNPOM3BOACT-
BEHHOM, TaK M B XXWJOM ceKkTope. B cTpaHax EBpocotosa Ha
3KCMyaTaUMIo KUAbIX W OBLLECTBEHHbIX MOMELLEHWUI
yxoauT oKoso 40% Bceil BblpabaTbiBaemol 3Heprum.
[aHHbI GaKT MANCTpUpyeT HEO6XOAMMOCTb NOBbIWEHUA
3HeproapPeKTUBHOCTM 34aHUIA B NEPBYO oYepesb 3a cYeT
UX yTenneHua c NPUMEHEeHMEeM COBPEMEHHbIX TEXHONOTUNA.
B HacToAlwee Bpema cpeay MUPOBLIX /UAEPOB B
3HeprocbepexeHMn MOMKHO BblAeNUTb CKaHAMHABCKUE
CTPaHbl, TAEe B KayecTBe AOMOJIHUTE/NIbHbIX MCTOYHWKOB
3NEKTPO3HEPTUM U Tenna MCNOAb3YIOTCA TEXHONOMMU MO
CKUraHUIO BbITOBbIX OTXOA40B, HE NOAJ/ENKALMX BTOPUYHOWN
nepepaboTKe, ypoBEHb KOTOPOM B €BPOMENCKUX CTpaHax
HEYKNOHHO BO3pacTaeT oT roga K roay. K npumepy, B
[aHuun 3a cyeT ckuraHma mycopa obecneumsaertca 18-20%
Tenna, MocTynawlowero B Jgoma, W okono 3-5% -
3NEKTPO3HEPrNKM, a BbICOKAA TemnepaTypa CKUraHuA
Mycopa Ha 3aBOfax HOBOro MOKO/MeHMs U 6osblioe
KonnyectBo  GUALTPOB, YNaBNMBAOLWNX BpeaHble
BeL,ecTBa, MO3BONAOT CBECTM K MWHUMYMY HAHOCUMbIN
OKpYyrKatoLei cpege yuiepb.

YcToumBoe obpalleHune ¢ OTX04amMM, KOANYECTBO
KOTOPbIX B COBPEMEHHOM MWPE HapacTaeT C OrPOMHOWM
CKOPOCTblO, ABAAETCA eWe OAHUM  KUPMUYMKOM B
CTPOUTENBLCTBE YCTOMYMBO pasBuMBatoLLeroca obuiecTsa,
MOXHO  CKasaTb [Jake KpaeyronbHbiM. [pobnema
HaKOM/NIeHNA KOMMYHaNbHbIX OTXOZ0B, UX CBOEBPEMEHHOM
M MpaBWIbHOM yTUAM3aAUMK ABAseTcs Ana [arectaHa
ypesBblYalHO  OCTPOW. HeneranbHble  MNOAUTOHbI WU
HeobopyAOBaHHbIE  CBAaZKM  ABAAIOTCA  MCTOYHMKOM
3arpA3HeHnn OKpyXKatowen cpesbl, C FPYHTOBbIMM BOSAMM
3arpAsHAOWME BellecTBa nonagatoT B HacceiHbl pek u
Kacnuiickoe mope, HaHOCS Bpes YHWKa/bHbIM NMPUPOAHbBIM
aKocucTeM pervoHa. Mpobnema OTXO4OB OCTPO CTOMT He
TONILKO B KPynHbiX ropogax JlarectaHa, HO U B
TPYAHOAOCTYNHbIX YAaneHHbIX FOPHbIX painoHax.
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lfocynapcTBO NpUHMMaeT Mepbl MO MNepeBoAy OTpacau
obpalleHna ¢ oTxogamu Ha bosee ycToWuMBblE PenbChbl.
Tak, ¢ 2019 r. B Poccuitickon depepaumm peanmnsyerca Tak
Ha3blBaeMasa MycopHasa pedopma, B pamKax KOTOpon npu
y4acTUM  pervoHasbHblX OMnepaTopoB  AO/MKHA  BbiTb
nposefeHa MoAepHM3aLMU OTpacan, NpeaycMaTpuBaeTca
BHEAPEHUN COBPEMEHHbIX TEeXHONOMMIA Ha BCex 3Tanax
obpalleHua ¢ oTxogamm — ux cbopa, COPTMPOBKM,
nepepaboTkm n 3axopoHeHuA. Cpean HeraTUBHbIX CTOPOH
pedpopmbl MOXKHO OTMETUTb BO3POCLLYK CTOMMOCTb YCAyr
Nno BbIBO3Y KOMMYHa/IbHbIX OTXOAOB [A/1A HaceneHus.
[eATenbHOCTb HEKOTOPbIX PEernmoHanbHbIX OMNepaTopoB W
KpUTEPUU KX BbIOOPA TaKKe BbI3blBAalOT MHOFO BOMPOCOB.
Cpeaou  [OCTUNKEHUM npoxogsauwen pepopmbl  MOMKHO
BblAENUTb CO34aHWe TeppuTopuanbHOW cxembl cbopa
oTX040B B pecnybnvKe, MNAAHMPYETCA CTPOUTENbCTBO
YyeTblpex MYCOPHbIX MOJIMFTOHOB, HAYaTO CTPOUTENbCTBO
3aBoga MO COPTMPOBKE Mycopa, ANA CTPOUTENbCTBa
mycoponepepabaTblBalOWMX  3aBOAOB  MpUBAEKAOTCA
MHOCTpaHHble MHBeCcTUUMK [31].

B [arectaHe npoBoAuTCA aKTMBHaA pabota no
BOB/IEYEHUIO HACENEHWUA B Pas/MyHble NPOrpammbl Mo
OUMCTKE TepputTopum  pecnybanKM  OT  3arpAsHeHusA
mycopom. B nepsylo ouvepeab B KayecTBe opraHusauumu,
OCYLLECTBAAIOLLEN CUCTEMHYIO 3KONOTMYECKM 3HAYMMYIO
AeATeNbHOCTb BO MHOFMX PermoHax Halen cTpaHbl, B TOM
yncne n B JarectaHe, MOXHO OTMeTUTb ObLepoccUiickmi
HapOAHbI GPOHT U ero OTAENEHUsA, OCyLEecTBAAOWMNE B
TOM YUC/Ie U MeXKPervoHasbHble akumu. K yyacTuio B Takux
aKUMAX  MPUBNEKAlOTCA U WMHble  0bOLEeCTBEHHbIe
opraHusaummM, B TOM u4ucne U MonogexHole. Momumo
npamoro  adpdekta N0  YCTPaHEHUID  3arpA3HeHuA
OKpyrKatowen cpeabl 6bITOBbIM MYyCOPOM, 0COBEHHO
NAACcTUKOBbIM, MPEACTaBAAOWYO OCOBEHHY OMnacHOCTb
ONA BOAHOW cpeppbl BCneAcTBUE HeraTUBHOro addekTa Ha
cocTosAHue BOAHbIX " 6eperoBbix aKocucTem
obpasyloweroca MMUKpoONaacTMKa W nepegayvn ero no
nuweBor Lenu, TakMe aKuuu, nojy4valowue cgoe
OoTpakeHue B cpescTBax MaccoBon MHPopmauuu, cosgatoT
OoCHOBY Ana $GOpPMUPOBaAHMA B OOLLECTBEHHOM CO3HaAHUMU
TaK HasblBaeMOW MOAbI Ha 3KO/MIOTMYECKM ApyKenobHoe
nosesfeHne, ocobeHHO B MonoaexHon cpege. K
NPodUNAKTUUECKUM  MEPONPUATUAM MOMKHO OTHECTU U
npoBeAeHWe MNPOCBETUTENBCKUX NEKUMA UM CEMWMHAPOB,
NonynApusMpPYIOLLMX OXpPaHy OKpy)Katlowen cpeabl U
paLMOoHabHOE NPUMPOAONOAb30BAHMNE, A TaKKe PA3/IUYHbIX
KOHKYPCOB Ha NyyLllne 3KONOrMYeckme NpoeKTbl N0 pasHbim
HanpasneHuam. B Pecnybnuke [arectaH K JaHHOM
OeATeNbHOCTU B NOC/aefHUe rofbl aKTUBHO NOAK/IOYAIOTCA
YNOJIHOMOYEHHbIE OpraHbl rocynpasieHusa B chepe oxpaHbl
OKpYy»KatoLen cpeapl U Npupoaonosib3osaHua. Tak, B 2014
r. Konnektus YnpasneHua PocnpupogHagsopa no PL

COBMECTHO c npeacTaBuTeNaMm 3anoBefHuKa
«[larectaHCKuiny, Ky PO «MarapamkeHTckoe
necHuyectso»  KomuTeTa MNo  JecHOMy  XO3AKCTBY

Pecnybaunku [arecTaH NPUHAAM yyacTve B MPOBEAEHMUM
Bcepoccuiickoro 3sKkosnorMyeckoro cyb66oTHuMKa «3eneHas
BECHa, UHULMMPOBAHHOMY HenpaBuTeNIbCTBEHHbIM
3Kosiormyeckum poHgom umenun B.U. BepHaackoro. B xoae
MeponpuUATUA Ha TeppuTopun denepanbHOro 3akasHUKa
«CaMypCKuUii», pacnonoxKeHHoro B Aenbte pekn Camyp.
BblNM OuMLLEHBI OT MycOpa 4YacTb JIECHOW TeppuTOpUM,
npumbliKatowert K 6Hepery Kacnuitickoro mops, nonoca
nasXa W pyden. B pesynbrate y4yacTHWKM cyb6OTHUKA
cobpanu okono 50 KybomeTpoB ObITOBbIX OTXOAOB, B

OCHOBHOM COCTOAILLMX M3 MNACTUKOBbLIX M CTEKAAHHbIX
ByTbINOK, NaKeToB, 04HOPa30BoM nocyabl [32].

B anpene 2021 r. B JarectaHe B pamKax «3eneHou
BECHbI» Obl/1 NnpoBegeH cybOOTHUK HA rOPOACKOM MAsAXKe
Maxaykanbl Nof PYKOBOACTBOM 3amecTuUTens rNasbl
ropoga 3anupa AnxacoBa, B KOTOPOM MPUHANM y4acTue
coTpyaHukn  MKY  «lopoackolh  nasx»,  yyalmecs
CTO/IMYHOWM TMMHasun Nel3, u paboTHUKM NPUBPEKHbIX
3aBegeHuint [33]. B [leHb JKonora M BcemupHbIi AeHb
OKpyKatowen cpeapl 5 wuoHAa 2021 r. B pamkax
Bcepoccuitickoi akummn «Boga Poccnmn» n MexayHapoaHom
akumm  «Yuctole  bHepera  EBpasuu»  npu yyactum
[JarectaHckoro oTtaeneHua Bcepoccuiickoro obuwecTtsa
OXpaHbl MPUPOAbI  AKTUBUCTbI  OYUCTUAM  Nobepekbe
KpynHenwero BogoxpaHunuwa CesepHoro Kaskasa -—
YupKelickoro BogoxpaHunuiua [34].

3a pyberxkom 3ddekTuBHas cuctema obpaleHun
OTXO[0B  CyLECTBYeT YyXe HECKONbKO AecATUNETUN.
PasgenbHblt cbop Mmycopa HaceneHuem, ero nepepaboTka
M BBeAEHME MONYyYeHHOW B pesynbTaTe NpPoAyKuuu B
obopor, CKUraHue OTX0A,08, He noanexaLmx
nepepaboTke, Ha COBPEMEHHbIX 3aBOAAX C HALEKHOM
cucTeMon GUAbTPaALMKU C UCNONIb30BaHMEM B AaibHeNLWeM
Nosly4YeHHOM 3Heprum ANA OTONNEHUA U SHEProcHabXeHus
— npumepbl 3¢ HEeKTUBHOM peanmsaLmm TaKo CXeMbl 4aBHO
umeloTca B CcTpaHax EBponeiickoro Coto3a. Kak yxke
OTMeYanocb  Bbllle, /MAepamMu  34ecb  ABAAKOTCA
CKaHAMHABCKMe cTpaHbl. Cnesyer OTMETUTb, YTO CamMbiM
30dEeKTMBHbIM M YCTOMUYMBLIM BKAaZOM B cO34aHue
COBPEMEHHOW  cucTembl  obpalweHus € OTXo4amm,
ONTMMANbHOM C TOYKM 3pEeHUA  pelleHua  3agad
YCTOMYMBOrO PasBUTUA, ABNAETCA CHUXKEHME Koau4ecTsa
obpasytowmxcs oTxon08B. Kak M3BECTHO, OCHOBHYH 4acTb
6bITOBbIX 0TX0408B GOPMUPYHOT OTXOAbl OT OAHOPA30BOW
YMAaKOBKM Pas/iMyHbIX TOBapoB, HO/bLIYID YacTb KOTOPOW
COCTaB/IAET Hepasnaraembln nnacTuk. EBponencknin Cotos
nowesn no nNyTM CO34aHUA 3aKOHOZATENbHOrO 3anpeta
npoaaxu onpeaeneHHbIx BMOB ofHOpasoBol
NnaacTMKoBon npoaykuuun. Tak, ¢ 3 uwona 2021 roga B
rocypapcreax-yneHax EC 3anpeweHa npogarka BaTHbIX
nasoyekK, NAacTUKOBbLIX CTON0BbLIX MPUOOPOB, NNACTUKOBBIX
Tapenok, TpyboyeK U  MewWanok ANA  HaMwuTKOB,
NAACTUKOBBLIX  AepyKaTene Ans  BO3AYWHbIX  LIAPOB,
HEeKOTOpbIX TOBAapoOB W3 MNOAUCTMPONA (CTakaHOB MU
KOHTEWHEepOB AN eaAbl W HanMTKOB), M3genuin wus
OKcopasnaraemoro nniactmka [35]. B Poccuiickom
depepaumn  paccmaTpuBaeTcs  BOMPOC O  BBEAEHWUM
nogobHoro 3anpeTa. [pyrum warom ctana paspabotka B
Esponeiickom Coto3e 3aKOHOZaTeNbHbIX TpPeboBaHMI Mo
obecneyeHnto PemOoHTONPUrOAHOCTU KpynHOW 6biToBOW
TEXHUKM, a TaKXKe HaAMumMa 3anacHbiX Yacten MU
3KOHOMMWYECKOM AOCTYMHOCTU U BbIroAbl TAKOTO PEMOHTA.

Xotenocb 6bl OTAENbHO cAenatb aKUEHT Ha
HeobxoaumocTn  GopMMPOBAHUA  OOLLECTBEHHOMO MU
WHOMBUAYANbHOTO 3KONOMMYECKOTO CO3HAHWUA TPasKaaH.
Bes rpamoTHOro nosegeHua No 06palLeHUto C OTXO4amMM
KaXK[0ro YesoBeKka BHe 3aBUCMMOCTM OT €ro Bo3pacta u
YpOBHA 06pa3oBaHuA Npobaemy ycToMunmBoro obpalleHus
C OTX04aMM PelnTb He NPeACTaBAAETCA BOSMOXKHbIM. Mpu
3TOM  rocyAapcTtBomM  go/ikHa  6biTb  obecneveHa
AOCTYMHOCTb COOTBETCTBYHOLLEN WHPPACTPYKTYpbl MO UX
cbopy, a TaK¥Ke MPO3PayHOCTb CUCTEMbI NepepaboTku
pasgenbHO cobpaHHbIX nepepabaTbiBaeMbiX OTXOA0B,
ytobbl  HaceneHve  CTpaHbl  6bLIO  yBEpeHO B
HebecnonesHoCTH Ux pasaesnbHoro cbopa.
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3AK/TIOMEHUE

B 3aKk/oueHMM HeobxoAMMO OTMETUTb TOT GaKT, 4To
3Kosornyeckoe o6pasoBaHMe W NpoCBelleHue urpaert
KNloYeBylo posib B GOPMMPOBAHMU  3KONOTMYECKOrO
npaBoco3HaHWA B obliectBe, Tak M CO34aHMM B HeEM

CTUMY/I0B MO  peasM3aumm  KOHLenuMu YCcTOMYMBOro
passutua. B [arectaHe  pelicteyeT 3akoH  «06
3KOI0rMYeCcKom obpasoBaHuu, npocseLeHnm "
$GOPMMPOBaAHNM  IKONOTMYECKOW  Ky/IbTypbl  HacesieHua

Pecny6aunkn flarectaH» (3akoH Pecny6iuku farectaH ot 30
nekabpsa 2013 roga Ne 107), KoTopblid ycTaHaBaAMBaeT
npaBoBble, OpPraHM3auUMOHHbIE U SKOHOMMYECKME OCHOBbI
OCYLLLECTBNIEHMA 3KO/MIOTMYECKOro 06pa3oBaHuMA, npocse-
LLEeHMA HaceneHus, co3gaeT ycnosusa ana GopmupoBaHua
3KOJIOTMYecKon KynbTypbl [36]. B HacTosAwee Bpems
COOTBETCTBYIOWME MpPeaAMeTbl WM  TeMbl BK/OYEHbl B
nporpamMmmbl M CTaHZAPTbl BCEX YypoOBHel 06pa3oBaHMA.
OTMeTMM, YTO 3KONOrMYecKkoe 0bpasoBaHue, NpocBeLLeHne
1 GopmMpPOBaHUE IKONOTUYECKOM KybTYpbl NPEACTABAAIOT
coboit BO  MHOrOM  nepeceKkalowmecs, HO  He
TOXAOECTBEHHblE  ABAEHUA. [Na  OOCTMXKEHMA uenei
YCTOMUYMBOrO PasBUTUA OPUEHTUPOBAHHOE HA OXpaHy
OKpYrKalowen cpegbl CO3HaHWE ogen [AOMKHO 6biTb
[OOMONHUTENIBHO  MOAKPENNEHO  LWMPOKUM  CMEKTPOM
MEXAMCUMMIMHAPHbLIX  3HaHWMIA M HaBbIKOB, HOPM
noseAeHUa B MOBCEAHEBHOM W3HW, KOTOPblE AOKHbI
peanu3oBbIBATLCA B MOCTynaTe/bHOE ABUMKEHME Ha
JaHHOM  nyTW.  DKosnorumyeckoe obpasoBaHue  And
YCTOMUMBOro PasBUTMA AO0MKHO obecneumBaTb y YesoBeKa
3HaHWA, 6asMpylolMecs Ha KOMMNEKCHOM noaxode K

pasBMTMIO BO B3aMMOCBA3M YesoBeKa, obliecTea MU
npupoabl, a TaKXKe pewwuTb 334ayy 3aMeHbl B
obLectBeHHOM CO3HaHWM aHTPOMOLLEHTPUYECKOTO

MWPOBO33pEeHNA Ha 3KoueHTpuyeckoe [37]. Be3 yero
npegnosiaraeMoe KOHUeNuuel YCTOMYMBOrO pPasBUTUA
AOoCTUXKeHMe 6anaHca 3KOMOMMYECKMX, SKOHOMUYECKUX U
couManbHbIX MHTepecoB B obliecTBe He npeacTaBnseTca
BO3MOMHbIM.

FoBopsA 06 3KONOMMYECKOM BEKTOpPE B YCTOMYMBOM
pa3BuTUKM [larectaH, MOXHO KOHCTAaTUPOBAaTb, YTO NepBble
LarM Ha 3TOM NyTu B pecnybsvKe yxKe caenaHbl. Ho nyTb
npeacTout ewe gonrnii. N Ha atom nytm sppeKkTMBHOCTL
[OCTUXKEHMA NOCTAB/IEHHbIX Leneil HanpAaMyt 3aBUCUT OT
Ha/IMYMA COOTBETCTBYIOLLEM MOUTUYECKOM BOAIM, KaK CO
CTOPOHbI FOCYAAPCTBEHHbIX CTPYKTYP, TaK U rpaXkAaH, u ux
obbegMHeHU, npu  3TOM  pasBUTUE  YCTOMYMBOM
pPErMoHasibHON 3KOHOMWMKM U MOBbILEHUE YPOBHA XU3HU
nofen ABNATCA OAHMMU U3 onpeaenstolmx GakTopos, B
TOM yucne u ana obecneyeHns BepekHOro OTHOLWEHUA K
OKpY*Kaloleln cpesie U COXPaHeHUA NPUPOLHbLIX PecypcoB
ana 6yaywmx NoKoNeHUN.
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Pesiome

Llenb. MpoBectT” aHanM3 3KONOTMYECKOro acnekTa AMCKypca MeauiHOro
NPOCTpaHCTBA KacmuicKOro perMoHa W KayecTBEHHbIX W3MeHeHui
napameTpoB Megmacpeabl, CTaBLWWX pPe3ynbTaTOM T[OCYAapPCTBEHHOM
NoAnMTUKKU  TPUKACNUMCKUX FOCYydapcTB UM OBBEKTUBHbIX MPOLLECCOB
MHPOPMaTM3aL MU B PETUOHE.

Martepnan M metogbl. CUCTEMHbIM NOAXOA, FEONONUTUYECKas Teopws,
3KCMNepPTHbIe MHTEPBbLIO, KOHTEHT-aHANN3, aHAIN3 JOKYMEHTOB.
Pe3ynbtatbl. [0 pesynbTaTam aHanu3a BbIABAEHbl W onpeaesieHbl
No3nUTUBHbIE M3MEHEHUA Meauacpedbl KacnuiACKOro pervoHa, K uucay
KOTOPbIX, MOXHO OTHECTW pPacCLUMpeEHME U YraybaeHne 3KOJ0rMYecKoro
acneKTa KacrmicKoro AMCKYpca M KavyecTBO CYLLECTBYIOLWLEN PecypcHOn m
MHOPACTPYKTYpHOM 6a3bl. KOHCTaTUPYyeTCa HEOH6XOAMMOCTb NPOAOIKEHUA
YCUAMA NO CcOo3JaHWMI0 obliero mMeguMHOro npoctpaHcTea Kacnuickoro
pervoHa M ero Ka4yectBEHHOrO Pas3BUTUA. YUUTbIBAA YPOBEHb COXMHOCTU
reonosMTU4Yeckon 06cTaHOBKM B KacnmmincKkom perMoHe 1 Ha ero rpaHuuax,
a Takke onbiT paboTtbl «PegakumMum NPUKACMUACKMX TOCYAapcTB»
LenecoobpasHo CocpesoToumTbcAa Ha obmeHe MeaUMHbIM KOHTEHTOM B
paMKax HEero/IMTUYECKUX CHOMKETOB, TaK KaK BOEHHO-NOJUTUYECKas
TEMATMKA B HbIHEWHUX TEeOMNONUTUYECKUX YCAOBUAX M C  Yy4yeTom
Cepbe3HeMWnx MpPOTUBOPEYUA B  PErMOHE HE MOMET  CAYXKWUTb
WUHTErpaumMoHHbiM uenam. C ocobblM BHUMAHMEM clefyeT OTHECTUCH K
GOpPMMPOBAHNIO KOHTEHTA, KOTOPbIN A0/KEH «paboTaTb» Ha aKTyasbHYHO

n KOHCTPYKTUBHYHO KaCI'IVIi;ICKyIO NnoBEeCTKY, npexage Bcero ee
3KOIOrMYECKUIA aCMeKT.
3akntoueHue. KoHcTtatupyetca HeOGXOAMMOCTb nocnenoBaTtesibHO

HacblWaTb MeAMacpesy HOBbIM KOHTEHTOM B PaMKax TPexX Kelcos,
HaLeNeHHbIX Ha Pa3BUTUE U YKpenaeHWe ryMmaHUTapHOro coTpyaHuYecTsa
cTpaH «Kacnuiicko naTepku» C uenbto GOPMMPOBAHUA MPOCTPAHCTBA
[0Bepws, rae O4HO U3 LEeHTPaAbHbIX MecT ByAeT 3aHMMaTb 3KoIorMyecKas
6e30MacHOCTb pernoHa.
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Abstract

Aim. To analyze the ecological aspect of the media space discourse in the
Caspian region and qualitative changes in the parameters of the media
environment, resulting from the state policy of the Caspian states and
objective informatisation processes in the region.

Material and Methods. Systems approach, geopolitical theory, expert
interviews, content analysis and document analysis.

Results. Based on the results of the analysis, positive changes in the media
environment of the Caspian region were identified, which include the
expansion and deepening of the environmental aspect of the Caspian
discourse and the quality of the existing resource and infrastructure base.
The need to continue efforts to create a common media space for the
Caspian region and its qualitative development is stated. Considering the
level of complexity of the geopolitical situation in the Caspian region and
its borders, as well as the experience of "Editorialising the Caspian States",
it is advisable to focus on the exchange of media content within the
framework of non-political topics, as military-political topics in the current
geopolitical conditions, because of the very serious contradictions in the
region, cannot serve integration purposes. Particular attention should be
paid to the formation of content that should "work" on an urgent and
constructive Caspian agenda, especially its environmental aspect.
Conclusion. The need is stated to consistently saturate the media
environment with new content within the framework of three cases aimed
at developing and strengthening humanitarian cooperation between the
countries of the "Caspian Five" in order to form a space of trust, where
one of the central places will be occupied by the environmental safety of
the region.

Key Words
Caspian, Caspian region, Caspian discourse, Caspian agenda, media space,
ecology, trust.
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H.N. XapuTtoHoBa u dp.

BBEAEHUE

TpaAWLMOHHO NOA  MEAMAnpPOCTPAHCTBOM  MOHUMMAETCA
deHoOMeH, BO3HUKalLWMKA B pe3ynbTaTe B3aMMOLENCTBUA
cpeAcTB MeAMaKOMMYyHUKauuu u ayautopun. Cpegctsa
MeANaKOMMYHUKALMKN, ABNAACL MEXaHM3MOM CO3[aHMA
ocobolt peanbHOCTH, KOTOpaa GoOpMUpPYeT KapTUHY MUpPa 33
npefenamv UyBCTBEHHOrO OMbITa WHAMBUMAA, CO3AatOT
cneumdunyeckoe coumanbHoe npoctpaHcTBo.  Meawna-
NPOCTPAHCTBO ABNAETCA OTKPbLITON COLMANbHON CUCTEMOMN,

npeacTasaAoLen coboi Habop 3/1eMeHTOB -
npovssogutenen u notpebutenen uHbopmauum — U
CNOMHBbIMU  HENMHEMHBIMW  CBA3AMM  MEXAY HUMM,

npeacTaBNeHHbIMM 0ObIYHO B BUAE KAHANOB nepenayun
MaccoBoi WHPopmaumn. B Takylo cucTeMy OpPraHUYHO
BXOAAT coumanbHble WUHCTUTYTDI, opraHusaumm,
coLMasbHble FPpynnbl U OTAe/IbHble UHAMBUADbI, B TOM Yncie
CBEPXBAUATENbHbIE WHAMBUADI, CnocobHble
BO34EMCTBOBATL Ha 3Ty CUCTEMY.

OfHOBpPEMEHHO  MeAManpoCTPaHCTBO  ABAAETCA
ocoboit peanbHoOCTbIO, roe obpetatoT U3Hb
cneumouyeckme coumanbHble NPaKTUKKM, 06pasbl U uaew,
Yyacto  onpegenswowMm  obpasom  BAMAOWME  HA
coBpeMeHHble  obuwectBa. B 3TOM  npocTpaHcTBe
MaccMmeauiHbIX  ceTem UM NoTokoB  MHboOpmauuu
couManbHble Tpynnbl W OTAENbHblE WMHAWBUAbLI  MOTYT
CUHXPOHU3MPOBATL  CBOM  AelicTBuA,  GopmMpoBaTb
cybcpeapl, co34aBaTb HOBbIWM KOHTEHT M HOBble UAEU WU
0obpasbl, HoBble GOpMbl  B3aMMOLEWNCTBMA  MeEXAY
rpynnamu, opraHn3auuamm U COLMaNbHbIMU UHCTUTYTaMM,
HOBble MNOMUTUYECKME W Hay4dHble AWUCKypcbl. MmeHHO
No3TOMYy MeZManpPOCTPAHCTBO ABNAETCA NAEaNbHON cpeaol
ANA 06beANHEHNA YHaCTHUKOB MPOLLECCOB, HanpaBieHHbIX
Ha pelleHne CouMaNbHO 3HAYMMbIX npobnem, BK/IKOYanA
aKonorMyeckne npobnemol, U WMHTEHCUPULMPOBAHMA WUX
COTPYAHWYECTBA, MONYyNApPU3aLMM  Pe3ynbTaToB  TaKow
[eATeNbHOCTU, paclUMpPeHUsA NOBECTKM U MPOoY.

loBopsA 06 3Tanmax pa3BUMTMA MeAManpOoCTPaHCTBa
Kacnuiickoro permoHa, Heo6xoaMMO YyNOMAHYTb Ktouesble
OOKYMEHTbI, 3a70XuBWKMe 6asy p[aa  [eATeNbHOCTU
rocyZlapCTBEHHbIX CTPYKTYP Ha 3TOM HanpasneHun [1]. Tak,
npeasuaes HeobXoAMMOCTb MHTErpaumuu yCuanin cTpaH —
yyactHmkoB CHI, PoccuAa uHuummposana B 1996 roay
COBMECTHyt0  pas3pabotky u  npuHatve  KoHuenuuu
dopmupoBaHmna UMHbOpMaLMOHHOro npoctpaHcTea CHI.
3aTem, aKTMBHble fJeWlcTBMA  pykoBoacTBa  Poccum
nossoamaun paspaboratb u ytBepaute B 2010 roay
CrpaTteruto coTpygHuMyecTsa rocyaapcrs — yyactHukos CHI B
cboepe uHPOpMATM3aUMM Ha OCHOBE KOHCY/NbTaUUN K
npepnoxernuii Coseta rnas npasutenbct8 Coapyrkectsa
He3aBUCMMDbIX rocygapcTs. Toraa ke B 2010 roay Coset npu
Mpe3npgeHTte Poccuiickon Pepepauum  no  pasBUTUIO
MHPOpMaumoHHoro obwectsa yTeepaun MnaH peanusaumm
CTpaTternmm passuTma MHGOPMaLMOHHOIo obLLecTBa.

Ocoboe BHMMaHue B npouecce
WMHCTUTYUMOHANM3aLMN MHPOPMALMOHHOIO MPOCTPaAHCTBa
CHI' ygenanocb perMoHanbHOMY KOHTEKCTY, NOJINTUYECKUM
npoueccam Ha KaBkasckom n Kacnuiickom HanpaBneHusx,
CO3JaHMI0 U MHTerpauum Tam obLero MegnManpoCcTpaHCTaa.
KoHcTatnpoBanach HacylwHasa HeobXoAMMOCTb Y4nTbIBaTb B
npouecce uHpopmaTtusauum cneumdury Kacnuiickoro
perMoHa Cc ero pacCTOAHUAMMW, HaAUUMEM YyAANEHHbIX
TPYAHOAOCTYNHbIX  PAalOHOB C  ManoW  MAOTHOCTbIO
HaceneHuA, a TaKXe 3HauyUTeNbHbIMW Pa3INYNAMKU B
YPOBHE 3KOHOMMYecKoro passutua [1]. Brocneactsuum
MeauMHOEe NPOCTPAHCTBO PernoHa pa3BMBaNOCb, pearnpys

Ha MUPOBYIO W PErvoHasibHyl0 NOBECTKWU, BO3HWKHOBEHWUE
obwmx yrpo3 M BbiI30BOB 6HesonacHocTM. B uesnom
MHTErpauma MegmanpocTpaHcTBa Kacnuiickoro pervoHa
pasBuBanacb C  MNepPeMeHHbIM  YCNexom,  OfHAaKO
MMelLWMecs LOCTUNKEHUA CBUAETENbCTBYIOT O 3HAYMMOM
noTeHumMane CcoTpyAHWYecTBa cTpaH Kacnua B meauinHowm
cpese, B TOM 4ucie M Mo 3Konorndeckon npobnematuke.
AHanuzy 3KO/I0rMYEeCcKoro acnekra ANCKypca
MeZmanpocTpaHcTBa Kacnuilckoro pervoHa nocBALWeHa
HacToALWAnA CTaTbA.

MATEPUAN U METOAblI UCCNEQOBAHUA

WccnepoBaHve NpoBeLeHO Ha OCHOBE CUCTEMHOMO NoAxoAa
(cucTemHoOl TEopuMM M CUCTEMHOrO aHanM3a), B pamKax
KOTOPOr0O  MeAManpoCTPaHCTBO  PacCMaTpUBAEeTCA  KakK
OTKpbITas COLMaNbHAA CMCTEMA UM Ha KOTOPYIO OKasblBaeT
BAMAHME cCpefa W XxapakTep B3aumMogenctsua ee
anemeHToB. OTKpbITas CMCTEMa TaKOro TUMA [OCTAaTOYHO
YYTKO pearnpyet Ha M3MEHeHUA B cpeae, NoABJEHUE B ee
CTPYKTYpE HOBbIX 3/IEMEHTOB M HOBOIO TUNa CBA3EW, BMecTe
C Tem, OHa OT/IMYAETCA BbICOKOM CTENEHbO aAanTUBHOCTY,
YTO MO3BO/AET [OCTAaTOYHO 3GPEKTUBHO KOPPEKTUPOBATb
ee  CTPYKTypy B  COOTBETCTBMM C  aKTyaslbHbIMU
COLMANbHbIMU LEeNAMU U 3aa4amu. B paboTte Takke 6b1m
MUCMO/Nb30BaHbl MONOMKEHUA TeonoIUTUYECKON Teopwuu,
No3BOAMBLLME OaTb COAEPKATE/IbHYIO OLEHKY B/UAHMUIO
reonosIMTUYECcKUX npoueccos B KacnuiWCcKOM pervoHe Ha
dopmupoBaHme AUCKYpCa MegUMMHOIrOo NPOCTPaAHCTBA.

B KauecTBe maTepuanos UCCNeLoBaHUA BbICTYNUAN
maTepuanbl  CPeacTB  MaccoBo  MHbopmaumMuM  no
Kacnuiicko npobiemaTvke, a TakXe WHdopmaums,
NoslyYyeHHasa aBTOPaMM B XOA4e MPOBEAEHUSA 3IKCMEPTHbIX
WMHTEPBbLIO C HEMOCPEeACTBEHHbIMM YYacTHMKaMK npoLecca
dopmupoBaHma guckypca U dbopmaToB  mMeauIAHOro
B3aMmogencTeuna cTpaH Kacnuiickoro pervoHa. Maccosble
WUCTOYHWKM B BMAE MaTepuanoB CPeacTB  MaccoBOM
MHPOPMALMN  aHANU3UPOBANUCL NOCPEACTBOM KOHTEHT-

aHanmsza.  MpuHUMNbI  B3aMMOAEWCTBMA  KAHOYEBbIX
3IeMeHTOB B paMKax  meguacpeapl  M3yyanucb
nocpeacTeom MCNONb30BaHMA meToza aHanu3a
[OKYMEHTOB.

MONYYEHHbIE PE3Y/IbTATbI U OBCYXKAEHUE
KoHTeHT-aHanu3 maTtepuanos cpeacTs MaccoBoi

MHbOPMaLMK B NPOCTPAHCTBE MeAUIAHOMO B3aMMOAENCTBUA
Tpex w3 natm [pukacnuiickux rocygapcte — Poccun,
KasaxctaHa w AsepbaiigkaHa — [JecATb /leT Hasaj
MOKas3blBas, YTO OCHOBHbIMW KOMMOHEHTaMW MeaUNHOro
AncKypca no npobnemam Kacnuiickoro perMoHa ABAAANUCH
cnepytolme KOHCTPYKLMK:

BO-NepBbIX, «KacnuMcKkWii pernoH — YyHUKaNbHasA
reonosUTUYECKas 30Ha;

BO-BTOpPbIX, «Kacnuiickuii permoH — HedTaHOMN
KnoHaalik»;
B-TpeTbuX, «Kacnuickuii pervoH — Tepputopua

KOH}/IMKTa U HECTabUNbHOCTKU, 30HA MHTEPECOB He TO/IbKO
NPUKACNUACKUX rocyaapcts, Ho n CLUA».

YKa3aHHble KOHCTPYKUMW ABAAAUCb, MO  CyTH,
OCEeBbIMU 3/71eMeHTaMu, BOKPYr KOTOpbIX ¢dopmupoBanca
BECb KOHTEHT meAmanpocTpaHcTBa Kacnuilckoro pervoHa.
310 6bLI0 BNOAHE 33aKOHOMEPHbIM ABJEHWEM, €Cau
YUYMTBIBATb XapPaKTEpP reonoOAUTUYECKUX W3MEHEHUN B
pernoHe B nepuogd 1990-2010 rogoB Kacnuiickuii pervon,
b6yayun 6oratbiM NPUPOAHBIMM pecypcamMn U ABAAACH
TPaH3UTHOW 30HOW, Bcerda NpeacTaBAAN WHTepec ANA

230

ecodag.elpub.ru/ugro/issue/current




N.I. Kharitonova et al.

South of Russia: ecology, development 2021 Vol. 16 no. 4

HepernoHanbHbIX UrpokoB. OAHAKO WX reonoauTuYeckune
MHTEpecbl BNAOTb A0 Hayvana 1990-x romos KecTko
OrPaHUYMBANUCH TPAHULLAMU TEONONUTUYECKOTO BAUAHUA
CoBeTcKoro coto3a. Pocnyck CCCP, obpeTeHune
HEe3aBUCMMOCTH KasaxcTaHom, AsepbangskaHom,
TYPKMEHUCTAHOM, TaK  Has3blBaeMblil  «MNONAUTUYECKUI
TPAH3UT», KOTOPbIM  Kak4aa M3  YKA3aHHbIX CTpaH
npoxoguaa no cobcTBEHHOMY YHUKa/NbHOMY CLEeHapuio —
pPe3Ko M3MEHWIU packnag cun B pervoHe. Kntouesbim
CHO}KETOM B 3TOT nepuog ctana npobnema npaBoro craTyca
Kacnuiickoro  mMops, BO3HWMKWAas Mocie  KpyleHus
COBETCKOM CUCTEMbI U MpeKpaleHna AeNCTBUA COBETCKO-
MPAHCKUX  COrNalleHuin.  YrnesogopoAHble  pecypcsbl,
KoTOpbiMM  borathl Hegpa Kacnua, cTananm  HepsBom
3KOHOMMYECKOM M3HM HOBbIX HE3aBMCUMbIX FOCYAapCTB,
CTPEMMBLUMXCA B MAKCMMaZbHO  CXKaTble  CPOKMU
«KanuTannsmMpoBaTb» UMeKLWMecs Ha WX TeppuTopumn
3anacbl yrnesogopozos [2]. MbiTascb MOAEPHU3MPOBATL
CBOM cnabble 3KOHOMMKM Ha CpeacTBa MHBECTOPOB, OHU
CTONKHY/IUCb C  CUCTEMHOW npobnemoit  OTCyTCTBUA
COOTBETCTBYIOLWMX TEXHONOTUN [06blYKN, KpuUTepuesB WUX
3Konormyeckor 6esonacHocTM M BblIM  BbIHYXAEHDI
BCTYNUTb B MNJIOTHOE B3aMMOZENCcTBME CO CTpaHamu
panoHero 3apybexbs (ctpawbl EC, CLUA, Kwurait), ao
CeroAHALWHEro AHA OLEeHNBAEMble KaK OTHOLIEHWA KeCTKoW
TEXHO/IOrMYECKOMN 3aBUCUMOCTH.

Pasymeetca, cywectBoBaHME Ha TeppuTopuMAX
MprKacnua Xpynkux MOSIMTUYECKMX CUCTEM HE MOr/I0 He
NoB/AMATL Ha reocTpaTerMm BeAyWwmux rocyaapcts mupa. Tak,
CLUA obbaBuaun Kacnuii u Kacnuiickuii permoH 30HOM CBOMX
YKM3HEHHbIX MHTepecos B 1997 roay, 3a Yem nocnegosana
aKTMBM3aumMa  BHewHel noamtmkm CLUA  Ha aTtom
HanpasJeHMM U NOBbILWEHHOE BHUMaHWe FocaenapTameHTa
K Kacnuickoi npobnematvke [3]. KuTali pacmpseT csoe
BAMAHME B  perMoHe, npeanovyuMTas  UCMO/1b30BaTb
9KOHOMMYECKME MHCTPYMEHTbI — B YAaCTHOCTU MHULMATUBY
JKoHOoMMYecKkoro nosaca Llenkosoro nytu (nnaHupyetcs
3afeNcTBOBaHME  MEXAYHAapOAHOTO  MOPCKOro  nopTa
TypkmeH6aWwn 1 bakMHCKOro MeXAyHapoAHOro ToproBoro

nopta) [4]. EBponeiMcKMini COKHO3 BCAYECKM BblparKaeT
3aMHTEPeCcOBAHHOCTb B KACMUWCKWUX  YrneBoLOpOAaX,
oAHaKo npegnoynTaer JelictBoBaTh B MHOW

BHELUHeNoAUTMYecKon napagurme, Hexxenn CLUA, akTueHeln
MCMOAb3YA MHCTPYMEHTbI TaK Ha3blBaEMOW «MAMKOM CU/bI».

Tem BpemeHem Poccuiickana Pepepauma npowna
HenpoCToi NyTb OCO3HAHMUA NMO-HOBOMY CBUX MHTEPECOB Ha

Kacnuu, npoBena peBu3MO CBOMX OTHOLWEHWUN CO
CTpaHamu-cocegaMM  No  Kacnuickomy — peryoHy U
onpegenvna napameTpbl reonoIMTUYECKUX

TpaHchopmaumii 3aeck. Bo BTopoi nonosuHe 2000-x ronos
NMOANTUYECKOE PYKOBOACTBO MNPULLIO K BblBOAY, 4TO
obpasosasLluniica nocne KpyweHua CCCP naeonornyeckuii
N MOMIMTUYECKUA BaKyym CTpPeMUTeNIbHO 3anosiHAeTcA
BMAHMEM  «YYXKUX» [NA PErMoHa aKToOpOoB, 3ayacTyto
[AECTPYKTUBHbIM (CTPEMIEHME CO CTOPOHbI KOIEKTUBHOIO
3anaga npespaTuTb Kacnuiickuin pernox B
«B6EeH30KO/IOHKY», MacCoBO€e NPOHUKHOBEHME PaANKaNbHbIX
TEYEHMI UCNama B PETMOH U NPoY.). YUuTbIBas, 4To, C TOUKM
3peHus reonoanTukM, Kacnuickuit pervoH ans Poccum
ABNAETCA «TNYOOKMM 0XKHbIM noabptowbem», Mocksa
6blna  BbIHYKAEHa MepecMOTpeTb CBOKO MOAUTUKY B
oTHoweHun Kacnua B CTOPOHY ee akTusm3sauuu. Mpu stom
ycunua Poccun Bbiin cocpefoToueHbl Ha Tpex OCHOBHbIX
Tpekax:

BO-NMepBbIX, OnpefefneHMe MpaBOBOro  CTaTyca
Kacnuitickoro mopsa C y4yeTom UHTepecoB Poccuiickoi

depepaumn (HeonpeneneHHbIN CTaTyc U3BECTHbIM 06pas3om
CAEepKMBAN IKOHOMUYECKOEe Pa3BUTME PETMOHA);

BO-BTOpbIX, nNpoaBUXKeHne POCCUMCKUX
NPOAYKTOMPOBOAHbLIX M TPAHCMOPTHbIX  MPOEKTOB,
HaLeNeHHbIX B TOM YMC/e HA BblITECHEHWE aNbTepPHATUBHbIX
NPOEeKTOoB, NPOABUraembix 3anagom;

B-TPeTbMX, popMMpoBaHME Ha NOCTCOBETCKOM YacTh
Kacnuiickoro pervoHa obuwero rYMaHMTapHOro
NpOCTpaHCTBA AAa Toro, 4tobbl MMETb BO3MOMKHOCTb
NpoABUraTb KOMMJAEMEHTAPHYIO POCCUMIUCKMM MHTEepecam
NOBECTKY M COXPAHUTb 34eCb BAMAHME Poccum.

Mo Bcem Tpem HanpaBAeHUAM Oblav AOCTUTHYTbI
onpepenieHHble ycnexu. Tak, ycunuma deaepanbHbiX U
pervoHasibHbIX BNACcTei B pamKax peannsaumm yKasaHHbIX B
Hayane CcTaTbM [JOKYMEHTOB MNO3BOAMAM  BbIMTM  Ha
COBEpPLUEHHO WNHOW YPOBeHb MHPOPMALMOHHOTO
B3aMMOZENCTBUA B pernoHe [5], 4To, B CBOK oyepesap,
no3soAuio cepbesHo NpPoABUHYTLCA no nyTv
dopmupoBaHua obuiero meamanpoctpaHcTea Kacnumiickoro
pervoHa.

B pervoHe WMpOKO npeacTaBAeHbl MeyaTHble W
3NeKkTpoHHble CMW, anbo cucTeEMHO  OcBelLawoLlme
npobnemsl Kacnmsa n mexayHapoLHOro coTpyaHuyecTsa Ha
Kacnuu — Takme Kak «BecTHMK Kacnua», nsgasaslumiica U.
30HHOM, nMbO oOcBelalowWwme OoTAesbHble HanpaBAeHUA
KU3HeLeATEeNbHOCTU — TaKMe KaK HeKOTopble acTpaxaHCKue
CMW («Bonra», «BEeCTHWK CyLOCTpOMUTENA»), MeYaTHble
nm3gaHua  KasaxctaHa (B OCHOBHOM  NpeAcTaB/eHbl
msgaHmamm MaHructayckoit obnactu), AsepbaiigrkaHa w
ap.

«PepaKkumsa NpMKacnuMcKUx rocyaapcrey», cosgaHue
KOTOPOW 6bII0 UHULMUPOBAHO TeNeKaHanioM «AcTpaxaHb
24» B 2014 ropy, CTana MeXAYyHApPOAHbIM MPOEKTOM.
PeroHanbHble U1 depepanbHble cpeacTBa  MaccoBOWM
MHPopmauun AsepbaiarkaHa, KasaxctaHa, TYypKMeHUCTaHa,
Poccum 1 WpaHa  nopnucanuM  COOTBETCTBylOLLEE
NnapTHEPCKOe cornaweHue WM NpuHAAM YcTaB pepakumu.
OnepaTuBHbLIN 0BMEH BWAEOKOHTEHTOM BescA 4epes
CcOBCTBEHHbIV  BblAENEeHHbIN  Meamacepsep. Y4YacTHUKM
NpoeKTa  peann3oBasM  COBMECTHble  MeAManpOeKThl,
ycTpauBanu nNpsmble TeNemMocCTbl U NPoM.

OpraHusauma 1 nposepeHue  Kacnuiickoro
meamadopyma ¢ 2015 ropa pabotaeT Ha paclimpeHue
rPaHUL, TYMAHUTAPHOIO COTPYAHMYECTBA MNPUKACMIUNCKUX
rocygapcts.  lNnowaska ob6beauHAET  KypHA/IUCTOB,
npeacTaBuTeNeil peKkNamHoi OoTpacaun, mMeauanHaycTpuu,
3KcneptoB B cdhepe macc-meama «KacnMMCKON NATEPKUY».
3apekomeHaoBann cebs BblegHble GOPMbl AeATEbHOCTU
naowaakun. 3a npowepwee ¢ 2015 roga Bpems 6bian
noAnucaHbl cornaweHus 06 MHPOPMaLNOHHOM
COTPYAHWYECTBE, HaNaKeH OOMEH KOHTEHTOM MeXay
CpeacTBaMM  MaccOBOM MHPopmauum rocyaapcrs-
naptHepos. B AcTpaxaHckon obnactm  6bin co3paH
Kacnuiickuin akcnepTHbI Knyb, penctsyeT aKCMepTHbIN
ueHTp «Kacnuii-Eepasma». OpraHM3aTopom MeponpUATUit
Ha 3TOM TpeKe ABAAIOTCA MNPaBUTENbCTBO ACTPaXaHCKOM
obnactm npu nopaepxke MwuHUcTepcTBa  UMdPOBOro
pasBUTUA, CBA3M U MACCOBbIX KOMMYHMKauuii PO,
MUHUCTEPCTBA MHOCTPaHHbIX aen PO, deaepanbHoro
areHTctBa no  penam  CoppyskectBa  HesaBuCUMMbIX
Ffocynapcts, COOTEYECTBEHHMKOB,  MPOMKMBAKOWMX 33
pybexom, ¥ N0 MeXAYHapOAHOMY TyYMaHUTApHOMY
cotpyaHuyectsy  (PoccoTpyaHuuectBo), depepanbHoro
areHTcTBA NO Typmamy. Takum obpasom, AcTpaxaHb Ha
CEeroAHAWHUA AOeHb ABAAETCA He Tosbko Kacnuiickoi
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CTONMLEN, OHa BbICTYNaeT B KayecTse cTonuubl Kacnuitckoi
meauavHTerpauuun.

Tem BpeMeHeM dbopmupoBaHue obuwero
3KOJIOTMYECKOro AMCKYpCa B paMKax KacruMCKON TEMATUKK
3aTPYAHANOCH LebiM Habopom O6BEKTUBHbLIX (GAKTOPOB:
OTCYTCTBME MPaBOBOW onpeaesieHHOCTU B BOMPOCe cTaTyca
MOp#, pasHOHAMNpaB/ieHHble BEKTOPbl BHELWHeN NOAUTUKK
NPUKACMUICKMX FOCYAapcTB, OTCYTCTBME OBWMX (eAMHBbIX)
npeacTaB/ieHnit 06 3KONOrMYEecKon MONUTUKE, C/IOXKHaA
SKOHOMMYECKada CUTyauusa B pervoHe, MNocneacTBua TakK
Ha3blBAEMOrO «CbIpbeBOro HauuoHanuMama» u npod. MNpwm
TOM 4TO 23KosorM  cTpaH [lpuKacnua  cyuwecTBeHHO
NPOABUHYNNUCb B  AMArHOCTUKE U OCO3HaHWMM  0b6LWMX
npobnem pernoHa. Tak, cneumanuctol [larectaHcKoro
rocyfapCTBeHHOro yHuBepcuteta ewe B8 2012 rogy
npegioXKUAN  NPOEKT  co3daHuA  MHPOPMaLMOHHOM
CUCTEMDI ona MHPOPMaLMOHHOM noaAep KN
YyNpaB/iieHYeCKUX peleHnit, B npouecce CO34aHUA W
peannsaumm  HauMOHaNbHbIX W PErMoHasibHbIX MNAHOB
aenctsuii B obnactu NpuMposononb3OBaHUA M OXPaHbl
OKpy:Katoweln cpelbl Kacnua, a TakKe Npu opraHusauuu
MeponpuUATUi no obecneyeHuto 3KON0rn4ecKom
6e3onacHocTn pa3sHoobpasHoi X03AUCTBEHHOWM
AeATeNbHOCTU B €ro akBaTopUM U B NPUBPEXKHbIX 30HaX [6].

0] B3aMMOCBA3MN Mexay 3KOJI0rMYEeCKUMMU
npobnemamun [7; 8], 3HepreTMyeckon MNOJAUTUKON W
noNTUYECKUMM npoueccamm B Kacnuiickom pervoHe
AKTMBHO 3aroBOPW/IY elLle B KOHLLe npowioro ctoneTtus. Kak
yKasbiBatoT B.A. EpmoneHko, H.B. Mopososa u O.H.
TbIHAHOBA, 3KoNOrNYecKnin dakTop B Kacnuiickom pernoHe
MOKEeT NOpPOAUTb He TONbKO COLMANbHO-MONUTUYECKYIO
HaMpPAXKEeHHOCTb, HO " MCNo/sib30BaTbCA BO
BHELUHEMNO/NUTUYECKOW WUrpe BHEPEermoHasbHbIX WIPOKOB,
3aMHTepecoBaHHbIX B Aectabununsaumm pervoHa. B To ke
BPEMSA 3KO/IOTMYECKMIt (aKTop BbICTYNaeT B KayecTse
cTMmyna wu 6asbl ANnA perMoHanbHoW WHTerpauum [9].
OAHaKo OTcyTCTBME «O0bLLero NpoCcTpaHCTBA Auanora», B
pamKax KOTOpPOro B3aMMOCBA3b MEXAY 3KON0rMYEeCKUMM
npobnemamu,  sHepreTMyeckonm  noautukon  [10] wm
NOSINTUYECKUMM npoueccammu MOHO 6b1n10
dopmann3oBaTb U UHCTUTYANN3MPOBATb, CTaN0 eLle O4HUM
$aKTopoMm, HeraTMBHO BAMAKOWMM Ha PErMoHanbHyto
3KonorMyeckyto 6esonacHocTb. CerogHs yXe NOHATHO, YTO
NPOTOTUMOM 3TOro «O0b6Lero NPoOCTpaHCTBa Auanora» u
MOXeT CTaTb MeamanpoctpaHcTBo [lpukacnua. MmeHHo

noatomy KpaVIHe Ba*XHO He  TO/JIbKO OT/1IeXnBaTb
3KONOrMYecKnit acnekT ANCKypCa Kacnuimckoro
MeananpocTaHcTBa, HO WU aKTUBHO e€ro (bOpMVIpOBaTb,

OCYLLLEeCTBAATb 3GPEKTUBHOE YNPaBAEHNE SUCKYPCOM.
OueHwuBasn nporpeccuMeHoe OBUXKEHne B
GOPMUPOBAHUM KAaCMMICKOW MOBECTKM, ee paclvpeHue u
macwTabupoBaHue, BaXXHO MOMHUTb, YTO M3HAYaNbHO B
npecce Kacnuickas npobsemaTiKa nossasaacb OT CAMMUTA
K CAMMMUTY, 3aBMUCENa OT BCTPEY MUHWUCTPOB MHOCTPAHHbIX
aen Mpukacnuinckmx CTpaH. Mpuyem CaMMMUTBI
TPagUUMOHHO BblM NOCBALWLEHbI Npobneme onpegeneHus
npaBoBOro cratyca Kacnuiickoro mopa M 3aBucsAllein oT
Hero TemMbl 0CBOeHUA yriesogoponos Kacnua. MocnegHum
Ba)KHbIM MHGPOPMALMOHHBIM MNOBOAOM AN BCEX CTpaH
3TOro perMoHa cTano nognvcaHme KoHBeHUMM O NPaBOBOM
ctatyce Kacnusa B 2018 rogy. Mo-npexHemy, 6onblioe
3HayeHWe B KaCMUIACKOW NOBEeCTKe 3aHumaeT cneumduka
reonoIMTUYECKOro MoNoXeHns Kacnuinckoro PernoHa,
OTHOLLEHMA CTpaH-cocedelt ¢ MpaHOM, a TaKkKe MOAUTUKA
HepernoHanbHbIx urpokos — CLUA, Kutasa, EC n Typunn.

B pesynbTaTte ycuauin, npeanpuHATLIX 33 NocnesHee
necatunetne Poccuiickoli depepaumeli u ee napTHepamuy,
COBPEMEHHbIE  BO3MOXHOCTM  COTPYAHWMYECTBA  CTpaH
Mpukacnua co3ganu 6a3oBble ycnoBuA [AA B3aUMHOIO
MHPOPMALMOHHOTO obmeHa " dopmmpoBaHus
KayecTBEHHOro MeAManpocTpaHcTBa. Ha  cerogHALWHMMA
AEHb  COBMECTHbIMM  YCUAMAMM  CTPaH  «KacnUMCKOM
NATEPKM» NPU aKTUBHelLWel poan Poccuitckoin deaepaunn
yAanocb [A06UTbCA KOPPEKTUPOBKM U OAHOBPEMEHHO
oboraweHmMa  Kacnuicko noBecTKU. KoHTeHT-aHanus
mMaTepuanoB  CpeacTB  MaccoBon  MHPopmauum B
NPOCTPaHCTBE MEeAUMHOIo B3aMMOAEUCTBUA TPex W3 MNATK
npuKacnuickux rocypgapcte - Poccun, KasaxctaHa u
AsepbaiigikaHa — B KoHue 2020 roga mnokasan, 4To
OCHOBHbIMM KOMMNOHEHTAMW MeAMMHOro AMUCKypca no
npobnemam Kacnuickoro perMoHa fBASAUCH chnegytoline
KOHCTPYKUMU:

BO-NepBbIX, Kacnuitckui pernoH MOeT
npeBpaTUTLCA B apean He TONbKO KOHKYpPEeHLMU, HO U
COTPYAHNYECTBa;

BO-BTOpPbIX, B MHPOpMaumoHHoM nose Kacnuiickoro
perMoHa KpalHe BaXKHO MNpUCYTCTBME NpeAacTaBuTenen

3KCnepTHOro coobuiecrsa " peanvsaumm nxX
npodeccoHanbHbIX KOMMNETEHLMIA.
B-TPETbMX, dopmupoBaHme TPaHCrPaHUYHbIX

npodeccuoHanbHbIX cBAsen B meauacpege "
COOTBETCTBEHHO HEeO6X0AMMOCTb MOATOTOBKM KagpoB Ans

TPaHCHAUMOHANbHbIX  MHOOPMALMOHHLIX U Meaua-
NPOEeKToB (B 4YaCTHOCTM,  KYPHA/NWUCTOB,  KOTopble
OPUEHTUPYIOTCA B  Kacnuiicko npobnematke — oOT

3KO/IOTWMM, 3KOHOMWKM U  A06bluM  YrNeBOAOPOAOB [0
NOKa/IbHbIX M Y3KOCMELMaAN3MPOBaHHbIX YMaHUTAPHbIX
NPOEKTOB).

Takum 06pa3om, pesynbTaTbl KOHTEHT-aHanu3a
NpoLEeMOHCTPUPOBANU oyeBUaHOe nocTynartesbHoe
pasBUTME KaK COLMaNbHbIX MHCTUTYTOB, Tak M npouecca
KOHLenTyanusaumm npo6nem pa3BuTKA
MeJManpoCTPaHCTBa, CMeLleHWe aKLEHTOB U noss/ieHue
HOBbIX CMbIC/I0B, HapaluBaHue rYMaHUTapHOM

COCTaBAAIOWEN KOMMYHUKALMWU. YKa3aHHble U3MEHeHUa B
mMeamacpene MOMHO OLEHUTb KaK 3BOJIOLMOHHbIE U
OTHOCUTENbHO CTPYKTYpbl 3TOM cpeabl, U OTHOCUTE/NbHO
KOHTEHTa, 4YTO MMeeT NPUHUUNMANbHOE 3HavyeHue AnA
nocTynaTenbHOro pasBUTUA perMoHa W BbINOJIHEHMUA
noNnTUYecknx 3agady Poccum 3pecb. [pyrumun cnosBamu,
MHCTUTYLUMOHA/NbHblE M3MeHeHUs B CTPYKType
MeZManpoCTPaHCcTBa pPermoHa, MHMLMMpPOBaHHbIe Poccuei,
No3BO/INAM CO34aTb HOBbIE BOSMOMHOCTM Y BCEM CUCTEMDI.
MmeHHO Takum obpasom nosAsBuaacb BO3MOMHOCTb
KOPPEKTUPOBKN KaCMUMCKON MOBECTKU, ee paclinpeHus u
npuobpeTteHus NOIOXKUTENbHbIX XapaKTepuUCTHK.
CpaBHeHWEe OCHOBHbIX KOMMOHEHTOB Meanaauckypca 2010-
X 1M 2020-x rogoB 3TO HArNAAHO AEMOHCTPUpPYeT. BarKHbl
TAK)Ke U KayecCTBEHHble U3MEHEHWUA NPUPOAblI YYAaCTHUKOB
meamacpenbl — UX KOAUYECTBEHHbIWN PAA, KauyecTBEHHble

XapPaKTEPUCTUKM  CYLLECTBEHHO pPaCLUMPUAUCL 33  CYeT
BOBNEYEHUA  HOBbIX  WMHCTUTYUWUW,  COUMANbHbIX U
npodeccuoHanbHbIX rpynn, OTAENbHbIX  AKTUBHbIX
WHOMBUAOB.

MpuHUMNMANbHOE 3HAYeHWe WMelT pes3yabTaTbl
KOHTEHT-aHa/n3a 3KCNEPTHbIX VIHTepHET-VI3LI,aHVII7I n
cermeHTa coumazbHbIX Mmeana, KOTOpble NMOKa3blBakoT, YTO B
06LU,ECTBEHHOM CO3HaHUM C KaXXAblim rogom BCe aKTuBHee
NpoABAAKOTCA U NOAAEPXKUBAKOTCA naen o HEO6XO,EI|MMOCTM
KOHCONMAaAUMN  3KONOrnMYecknx YCM}'IVIﬁ cTpaH Kacnus.
3,EI,ECb xe AKTUBHO OGCV)KAaI'OTCFI CNOXHOCTH,
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BO3HMKalOWMe Npu peannsaumm 3K0N0rMYEeCcKUX NPOeKToB,
KOTOpble ABAAIOTCA PEe3yNbTaTOM  PacCcOrNacoBaHHOCTM
OEACTBUIA  Pas3/IMYHbIX HAA30PHbIX WHCTaHUMKA, cnaboro
06LLECTBEHHOrO KOHTPOAA W Mpod. Bce yvale MOXKHO
YCAbIWATh O HEOBXOAMMOCTM CO34aHMUA eAMHON CUCTEMbI
3KOMIOrMYECcKoro MoHuTOpUHra [11] M 3KO/NOrMYecKoro
KOHTPO/IA Ha HALMOHANbHOM U MEXAYHAPOAHOM YPOBHSAX.

Kacnuiickyto akonornyeckyro nosectky ¢opmupytot
M COrNalleHUs MNPUKACMUMIUCKUX TOCyAapcTB, MNpuHATUE
KOTOPbIX camo no cebe cBUAETENbCTBYET O MOJIOKUTENbHOM
ANHAMUKe COracoBaHMA HALMOHANbHbIX MHTEPECOB CTPaH
perMoHa M MX CNOCOBHOCTb A0roBapuBaTbCA MO TaKUM
OCTPbIM BOMPOCaM KakK 3Kojoruyeckas 6esonacHoctb. K
Yncay TaKUX OOKYMEHTOB MOMKHO OTHEecTM TerepaHckyto
PamoyHyto KoOHBEHLMIO MO 3awWwmTe MOPCKOM cpeabl
Kacnuitickoro mops (Framework Convention for the
Protection of the Marine Environment of the Caspian Sea)
[12], scTynuslyto B cuny B 2006 roay.

MpumeyatensvHo, B 2010-x rogax 4acTblo IKCNEepPTOB
NPW3HaBaNOCb, YTO MNOJIOXKEHUs TerepaHCKoW KOHBEHLMMU
He BbINOMHANUCL, T.K. He Obln  onpegeneH crTaTyc
Kacnuitickoro mops. OfHako BCe uYawe MOXKHO 6bli1o
BCTPETUTbL MHEHWe, BCe aKTUBHEe NpuUCyTCTBylolee B
MeZManpocTpaHcTe B KayecTse odopmuBLIenca
«popmMynbi», COrNACHO KOTOPOMY OTCYTCTBME eAWHOM
3KO/I0FMYECKOM NONUTUKM Ha Kacnuu — 3To B 3HaYMTe/IbHOM
mepe npobnema 4yenoseyeckoro ¢akTopa. IToT akTop
CBA3AH C HeAOCTAaTOYHbIM YPOBHEM  3KOJ0rMYecKom
rPAaMOTHOCTU W 3KONOTMYECKOW KyNbTypbl HaceneHus,
onpeaensaloWmx sKoNornyeckoe nosegeHne B Kacnuickom
perMoHe, M CyWeCTBEHHOW pa3HUUEN B 3TUX YPOBHAX Y
HaceneHus pasnnyHbiXx ero Tepputopuit [13] (noHATUA
«3KoNornyeckoe noseaeHue», «3KoNIornyecKan
rPaMOTHOCTbY, «3KOoNOrMyecKas 06pa3oBaHHOCTbY,
«3KOMIOTMYECKan Ky/bTypa», «3KOJI0rMYECKoe CO3HaHUe»
COAEepKaTbCA B PALE COBPEMEHHbIX HayYHbIX MybavKauuni
[eD.

OfHMM M3 NepBbIX LWAros Ha MNyTU peLleHua 3Tok
npobnembl aBnsetcAa cosgaHue B 1996 rogy Accoumaumu
roCcyAapCTBEHHbIX YHMBEPCUTETOB [MPUKACMUMCKUX CTpaH
(Aapom  BbICTYNMAM  ACTPaxaHCKMM  rocyapCTBEHHbIM
TEXHUYECKUI yHUBEpcUTET U [OpPraHCKMin yHWUBEpCUTET
CeNbCKOXO3ANCTBEHHbIX HAyK W NPUPOAHbIX Pecypcos
(MpaHn)). Naes cospanma Kacnuiickoro obpasoBaTenbHOro
NPOCTPAHCTBa NOJly4YMa PasBUTUE B UTOFOBOM [JOKYMEHTe
cMmnosuMyma  cneumannctoB B chepe  0bpasosBaHuA
NPUKaCcNUMIACKMUX rocyaapcTs, npoleawero B Aekabpe 2008
roaa B baky. Mpeanonaraetca, 4To 0co3HaHMe npobnemsl
yA3BMMOCTM BoA, Kacnusa B [ONrOCPOYHONM MepcrexkTuse
CMOCOBHO «PaCLIMPUTL BOBEYEHNE MECTHbIX COObLLECTB B
perMoHasnbHble 3Konornyeckne meponpuatna» [14]. Paxee,
B 2003 rogy, B AsepbaigykaHe 6bi1 MPUMHAT 3aKoH «O
BBEEHWUM 39KOIOrMYECKOTO 06pa3oBaHNA U IKONOTMYECKOTO

npocseweHna».  COrlacHO  3aKOHy,  3KOJiorMyeckue
06pa3oBaHMe 1 NPOCBELLEHME AO/KHbI OCYLLECTBAATLCA Ha
NPOTAXKEHWM  BCEW  4YeNOoBEYECKOW  KM3HM. Havano

GYHKUMOHMPOBaHMA 3aKOHa COBMAJsIo MO CPOKAM C Ha4yanom
NPaKTUKM 3amnycka Ha KaXAoM KaHane HauuMOoHalbHOro
TeneBMaeHua 5-6 nporpamm 3KOJI0rM4ecKom
HanpasB/eHHOCTU exerogHo. O4yeBMAHO, Mpeanonaranoch,
YTO TaKad KOMMJIEKCHaA MOJIMTMKA, OXBAaTUB MAKCMMA/bHO

LUMPOKYIO ayautopuio, no3soauT [0CTUYb
cuMHepreTuyeckoro  addekta. [leno B TOM, uTO
3Ko/lorMyeckas cutyauma B AsepbailgrkaHe  KpaitHe

yA3BMMa U3-3a HU3KOTO YPOBHA 3KoN0rnyecKom KYAbTypbl U
VIHd)OpMMpOBaHHOCTM HaceneHna n HEKOPPEKTHOro

ynpasaeHnA OTXo04aMKn XKU3HeaeATe/IbHOCTU HaceneHua

MECTHbIMW  agMUHUCTpaumMAmMM.  Cxoskaa  cuTyaums
HabntogaeTcs B JarectaHe.
Takum o6pasom, yumnTbiBan MO3WTUBHbIE

U3MEHEeHUA meamacpeapl, K YMCay KOTOpbIX, KaK MoKasan
aHaNM3, MOXHO OTHEeCTM paclwmpeHne w yraybneHue
3KOMIOFMYECKOro  acneKkTa  KacMWMCKOro  AWCKypca, W
KauyecTBO CYLLECTBYIOLWEN PECYPCHOM U MHPPACTPYKTYpHOM
6asbl, creayeT NpoAoKaTb YCUANUA NO co3faHuto obuiero
MeAMMHOro npocTpaHcTBa Kacnuitckoro pervoHa M ero
KauyecTBEHHOro pPa3BUTUA. YUMTbIBaA YPOBEHb C/OXHOCTM
reonosIMTU4Yeckon 06CcTaHOBKM B KaCnMiCKOM pervoHe u Ha
ero rpaHuuax, a TaKKe onbiT paboTbl «Pepakumu
MPUKaCMMIMCKMX rocyaapcrs», 6bino 6bl LenecoobpasHo
COCPeaoTounTLCA Ha ObMeHe MeaUMHbIM KOHTEHTOM B
paMKax HEeMoO/IMTUYECKUX CHOKETOB, TaK KaK BOEHHO-
NONIUTUYECKAnA TEMATUKA B HbIHELIHWUX YCIOBUAX U C YYETOM
cepbesHelWmx MPOTUBOPEUYNIA B PErMOHE HE MONKET
CNYKUTb UHTErpaLMOHHbIM Lenam. B KayecTBe naowasku
ana obmeHa KOHTEHTOM mor 6bl cTatb
CneuManusnpoBaHHbin  TB-KaHan Cc  noadepkon B
COLManbHbIX MeaM1a.

C o0cobbiMm BHMMaHMEM cnefdyeT OTHEeCTUCb K
GOpPMMPOBAHMIO KOHTEHTA, KOTOPbIN A0/XEH «paboTaTb»
Ha aKTYaNbHYH U KOHCTPYKTUBHYIO KacMUMCKYIO NOBECTKY,
npexae BCero ee 3KONOTMYECKMn acnekT. Hapsgy ¢
NMPUBbLIYHbIMKM AN PETMOHA  CIOXKEeTamu, Heobxoaumo
NocTeneHHoO HacblWwaTb meguacpeay HOBbIM KOHTEHTOM B
pamMKax onpefefieHHbIX KeicoB, HaLeNeHHbIX Ha pasBuUTHhe
MU YKpenneHue TryMaHWTAapHOro COTPYAHWYECTBa CTpaH
«KaCMUMUCKON NATEPKMU».

3AK/THOMEHUE

Mpeanaraemblii  noaxop — nNpeanosaraeT  MosyyeHue
M3MEepMMOro (C MOMOLLBID MHCTPYMEHTApUA COLMONOTUMN)
pesynbraTa. M3mepuMmbiM pesy/bTaTOM B AAHHOM C/yyae
BbICTYyNaeT foBepue, KOTOpOE CO BPEeMEHeM [O/KHO
NMPUBECTM K CO34aHMIO «MPOCTPaHCTBa A0BEpuUA»  Kak

KayecTBEHHOrO  HOBOFO  COLIMA/JIbHOrO  MPOCTPAHCTBA,
cnocobcTBytowWwero MHTErpaumm pervoHa Ha
NPUHLUMNMANLHO HOBOM YypoBHe. [lo cyTM co3paHue

NpOCTPaHCTBA A0BEpUA ABAAETCA LEeNblo Npessiaraemoro
npoekTa. [n1a BHEAPEHUA ero B aKTyas/lbHYlO KacMUICKyH
NOBECTKY MOMHO MCMO/b30BaTb CAeAylolMe CMbIC0Bble
KOHCTPYKUMM  (0gHA M3 HUX  MONKET CAYKUTb U
oduLManbHbIM Ha3BaHWeM Npea/iaraemoro NpoeKTa):

BO-nepBbIX, «KacnuMCKUA permoH — NpPoCTPaHCTBO
AoBepuax;

BO-BTOpPbIX, «Kacnuit — mope posepusa»;

B-TpeTbMX, «Kacnuiickaa meguacpega — cpega
AoBepuar.
CyTb B TOM, U4TO WMEHHO pgoBepue U

OMarHoCTMpyemoe MPOCTPaHCTBO A0BepuA MO3BOJAUT CO
BpEMEHEeM BbIMTU Ha OBCYKAEeHWe OCTPbIX MONUTUYECKUX
BOMPOCOB (B MepBylo oyepenb SKONOrMUYECKOW MONUTMKM),
OT KOTOPbIX PEerMoHy HWKyAa He [AeTbCA U KoTopble
Hy}KdatoTcA B peleHnmn ana OanbHellwero
nocTynaTesbHOro  pasBuUTUA. BaXHO OTMETUTb, 4TO
cosgaHue «0bLmx NpPOCTPaHCTB (meguiiHoro,
3Ko/sorMyeckoro, 06pa3oBaTeNbHOro, rymaHWTapHoOro u
NpoyY.) HEBO3MOXHO 6e3 A0BepUa Mexay y4acTHUKaMMU.

JTanHoCcTb peanusauum npoekTa obuwero
MHPOPMaLMOHHOIO pecypca, UrpaloLwero pob reHepaTopa
HOBbIX CMbIC/IOBbIX KOHCTPYKUMIA M MX MONyAspusaumn u
MawTabupoBaHMA HOBOM KaCMWINCKOM MOBECTKU, MOXKET
BbIFNAAETb Cneayowmm obpasom.
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H.N. XapuTtoHoBa u dp.

Ha nepsom 3Tane — npopaboTKa, BHeApeHME B MOBECTKY
Maen HeobxoguMMoOCTW peanmsauum obwmx ycuamin no
6opbbe c COVID-19 ¥ BaKuuHauMuM HaceneHusa. 3ITa
npobnema asnsetca obuien o BCex CTpaH pernoHa, Ha ee
pelleHne CyLecTByeT YeTKO onpesensemblit coumanbHbli
3anpoc, aKTyanbHOCTb b6yAeT COXpaHATbCA [AOCTAaTOYHO
NPOAO/MKUTENbHOE BPEMS.

Ha BTOpOoM 3Tane — ocBelieHWe, obcyKaeHue U
NnpoasuMKeHWe B  MEeAUMUHOM  TMOJe  BCEBO3MOMKHbIX
n3obpeTeHunin, craptanos, 06pPa30BaTENbHbIX MNPOEKTOB,
BOJIOHTEPCKUX  MPOEKTOB,  MPOrpamm  CTyAEeHYECKUX
06MeHOB, CTAaXXMPOBOK M npo4y. TaK, B LWWUPOKOM
OCBELLEHUN  HyXKpaeTca  AeAaTenbHOCTb  Accoumauuu
rocyZlapCTBEHHbIX YHMBepcuTeToB MPUKACNUMCKUX CTpaH,
cyuwiecteytowan ¢ 1996 roga, Ha 6ase KOTOporo nosxe 6bin
co3faH MeAyHapoaHbIM  OTKPbLITbIM  pacnpeneneHHbIn
Kacnuickuii yHusepcuTeT n T.4.

Ha TpeTbem atane — npopaboTka, cornacoBaHune co
BCEMW 3aUHTEPECOBAHHbIMU MHCTUTYTamMM, BHeapeHue B
KaCMWIMCKYI0 NOBECTKY M NPOABUMKEHUE KEWCOB, CBA3AHHbIX
c 6e30nacHOCTbIO pervoHa - 3KO/I0rMYECKON,
MHOOPMALMOHHON, 3HepreTMyecko (HO He BOEHHO-
NONIMTUYECKOM, T.K. 3Ta TEMATMKA, KaK YKasblBasacb Bbllle,
B HACTOAWMA MOMEHT He ABAAETCA KOHCTPYKTUBHOM U
cnocobcTByOWEN MHTErPaLMK U KOHCOMAAUMM YCUANIA).

MpuUHUMNWaNbHBIM  NPU  peanus3auMu  3Tanos
npegnaraemoro MpoeKkTa ABAAETCA TO, UYTO YKasaHHble
3Tanbl He cneayeT PacCMaTpMBaTb KaK OTAE/NbHble Kenchbl.
MNx HeobxogMMOo OCMaTpPMBaATb KaK NPOAOMKEHUE eaAnHOro
KOHTMHYYMa, KOrga nepBblid 3Tan No Mepe peanvsauuun
co3gaeT 6asy AnA 3anycka BTOPOro 3Tana, Hapawwmsas
NAOTHOCTb W WMHTEHCMBHOCTb CBA3EW Mexay CTpaHamu
«KacMUMCKON naTepku». Peanusaumsa BTOporo 3Ttana
co3faeT 6asy onA peanusaumm TpeTbero 3Tana NpoekTa u
T.4.

LlenecoobpasHbim BUAMTCA napasnnenbHoe
co3faHuMe U pasBuTMe HeoduuManbHbix  GopmaTos
B3aMMOZENCTBUA  HAUMOHaNbHbIX  3AUT U APYruX

COLMANbHbIX TPYNn MPUKAcNUMCKUX ToCyAapcTB, BKAOYas

npodeccMoHasbHble  TPynnbl, C  LEeAbld  pasBuTUs
[06pOCOCeACKMX  OTHOLIEHMI, COBMECTHOrO 4acTHOro
6usHeca, 06WEro rymMaHUMTApHOrO W  3KONOMMYECKOro
NpOCTPaHCTBa.
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Pesiome. MoHorpaduma noceAlleHa MecTy M pPoAu  3KOAOTUM U
3KoM0orMyeckor 6e3onacHocTM B obecnevyeHnn YCTOMUMBOIO COuUManbHO-
3KOHOMMYEcKoro pas3suTMA obuiectBa. B ycnosuax ¢opcupoBaHHOIO
nepexofa 3SKOHOMUK BeAyWwWX rocyfapctB mMupa OT WMHAYCTPUANBHOMO
TMNa K HOBOM QOpMauuM «3eNeHON 3KOHOMMUKMY», HAMpPaBNE€HHOM Ha
obecneyeHne COXpPaHEHUA 3SKOOTMYECKUX CUCTEM UM MaKCMMasbHoe
COKpalleHua yuwepba 6MopasHoobpPasnio 3KONOTMUYECKUX CUCTEM, nepes,
Poccuiickoli depepaumeit ctouT 3agaya GOpMMPOBAHMA HOBOrFO Kypca
COUMaNbHO-3KOHOMUYECKOrO Pa3BUTUA 0b6LLECTBA, OPUEHTUPOBAHHOIO Ha
COXpaHeHWe MPUPOAHOro MOTEHUMANA W  3SKOMOTUUM Ha  YPOBHE,
HOPManbHOM  ANA  NOAAEPKAHWUA  KU3HEeLeATeNbHOCTM  06LecTsa,
pPacTUTENIbHOTO W KMBOTHOrO Mupa B ob6o3pumom byaylwem u
[,0/ITOCPOYHON NepcnexkTmBe.

B paboTe M3noxKeHbl Po/sb U 3HaYeHUE 3KoNOorMyeckon besonacHoOcTU B
cucteme obecneyeHna ISKOHOMMYECKOM 6e30MacHOCTM rocyAapcTBa,
paccmoTpeHa KoHuenuua maeonornn Global Commons B obecneyeHuu
yCcTol4MBOro COLMaNIbHO-3KOHOMMUYECKOTo pasBuTUA obLecTBa,
NPoaHaNM3npPoBaHbl NPO6aEMbl U MEePCNEKTUBLI pPeannsauumn Nporpammbl
«3eneHbln  Kypc Poccuu», uccnenoBaHbl  CMEUManbHble  acneKTbl
9KO/IOFMYECKOro ayamta, OyxranTepckoro y4yeta WM KOHTPOAS, OLLeHKM
ywepba B cohepe 3konormn. Ocoboe BHMMaHWE yAeneHO MPOrHosy
OVNHAMUKM KNHOYEBbBIX 3KONOTMYECKMX MOKaslaTesiel Ha cpeaHecpouHyto
nepcnektuey.  OmucaHbl  OCHOBHble  HanpaB/leHWs  MNOBbIWEHUA
3bEKTUBHOCTU MexaHU3Ma obecneyeHns 3Konornyeckor 6e3onacHocT B
PbIHOYHOWM 3KOHOMMKE.

© 2021 AsTopbl. K02 Poccuu: 3Kon02us, pazsumue. ITO CTaTbA OTKPLITOrO AOCTyMa B COOTBETCTBUM C ycnosuamm Creative Commons
Attribution License, KoTopaa pa3speluaeT UCNo/ab30BaHME, PACMpPOCTPaHEHUE U BOCMpOM3BeAeHWe Ha Nobom HocuTene npu ycaoBuu

NPaBUAbHOTO LUTUPOBAHWUA OPUTMHAbHOM PaboTbl.
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Abstract. The monograph reviewed is devoted to the place and role of
ecology and environmental safety in ensuring the sustainable socio-
economic development of society. In the conditions of the obligatory
transition of the economies of the leading countries of the world from an
industrial type to a new form of "green economy" aimed at ensuring the
preservation of ecological systems and the maximum reduction of damage
to the biodiversity of ecological systems, the Russian Federation faces the
task of forming a new course of socio-economic development of society
focused on the preservation of the potential of nature and ecology at a
level enabling the support of the viability of society, flora and fauna in the
foreseeable future and in the long term.

The authors outline the role and importance of environmental safety in
the system of ensuring the economic security of the state, examine the
concept of the ideology of Global Commons in ensuring sustainable socio-
economic development of society, analyse the problems and prospects for
the implementation of the Green Course of Russia programme, and
examine special aspects of environmental audit, accounting and control,
damage assessment in the field of ecology. Special attention is paid to the
forecast of the dynamics of key environmental indicators for the medium
term. The main directions of increasing the effectiveness of the
mechanism for ensuring environmental safety in a market economy are
described.

© 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. Tagnes

B ycnosusx nepexosa K HOBOMY TEXHONIOTUYECKOMY YKy
poccuiickoro obuwectBa ocoboe 3HayeHuwe npuobpeTatoT
BOMPOCbI, CBA33aHHble C  COXPAaHEHMEeM  3KOJOrUM,
aKonornyeckoit 6e30nacHOCTU U NPUPOAHOrO NOTEHLMANA,
BCe 3TO fBNAETCA KPaeyro/bHOW COCTaBAAIOLLEN HOBOrO
Kypca YCTOMYMBOIO pPasBUTMA CTPaHbl — 3€/IeHOM
3KOHOMMKM.

B OCHOBE WAEONOrMN  «3e/eHON 3KOHOMMKMU»
NEXUT HOBbI TEXHONOTMYECKUI YKNag, LeNb KOToporo
3aK/toyaetca B 6epexkHom " pauMoHanbHOM
MCNOMb30BaHUM  MMEIOLMXCA  PecypcoB Ha  OCHOBe
NPUMEHEHUA BbICOKMX TEXHOMOMMI AN MAKCMMAbHOrO
yA0BNETBOPEHUA NOTPEBHOCTU NtofeN, @ TNaBEHCTBYIOWMM
daKkTopoM  ycTOWYMBOrO  COLMANbHO-IKOHOMUYECKOTO
passuTMA  obliecTBa  BbICTynaeT  3KONMOTMSA WM
OKpy:Katowas cpega. C Apyroil CTOPOHbI, 3KOAOrMYecKan
NO/MIMTUKA Pa3BUTOrO Mupa npeacTaBnser coboil HOBYHO
dopmMy HEOKONOHMaNU3Ma, HanpaBlAeHHY Ha 3axBaT
CTpaTerMyecknx MPUPOAHBbIX PecypcoB €nabopasBUTbIX

CTpaH, OorpaHunymMsBaroLmnx npasa 3TUX CTpaH Ha
TexHonorn4eckoe u counanbHoe pas3BuTUe, HaueneHHoe
BMN/JOTb HA BOEHHbIW WAM 3SKOHOMMUYECKWUM  3axBaT

HaLMOHa/IbHbIX MPUPOAHbBIX U BUONOFMYECKUX PECYpPCoB.
Bce 310 6pocaeT BbI30B rocyAapcTBEHHOMY CyBEPEHUTETY U
HauMoHanbHOMW 6e30nacHOCTM M MOXeT npueBecTu K
NPUHLMNMANBHO HOBOMY TUNY KOH(IMKTOB B byaywem [1].

ABTOpamn  MOHoOrpadmyeckoro  mccnenoBaHusA
caenaHa nonbiTKa CUCTEeMATU3MpPOBATb TeOpeTUYecKue wu
NPaKTUYeCKNe acrneKkTbl 3KOMOrMKU B CUCTEME COLMasIbHO-
3KOHOMMWYECKOro pa3BUTUA rocysapcTsa.

OTaenbHO B  MOHOrpaduyeckom UccnefoBaHUM
ynop 6bin caenaH Ha OLEHKY MNepcrneKkTUB YCTONYMBOrO
pas3BuTUA B YCNOBUAX naHaemuu. PesynbTathbl
npoBeAeHHOro uccieaoBaHUsa NoAaTBepAMAM Heobxopau-
MOCTb nepexoga K GOpMMPOBAHMIO  LMPKYNSPHOM
3KOHOMWUKM B Poccum.

YyeHble B CBOEM WCCNefOBaHMM npeanaratoT
paccmaTpuBaTb  3KO/MIOTMYecKylo  6e3onacHocTb  Kak
COCTaBHYH YacTb 3KOHOMMYECKOW 6esonacHocTu. Mpu 3Tom
[enaloT BblBOA, YTO B YCNOBUAX OBOCTPEHUA MWUPOBOrO
¢duHaHcoBoro Kpu3uca, HanoxeHuA
BHELIHEIKOHOMUYECKUX CaHKLMIA Ha Poccuio M passBuTuA
HOBbIX BOAH naHaemum COVID-19, a TaKXe TaKux
HEraTMBHbIX TEHAEHUMIN, KaK COKpalweHue ¢UHAHCOBBIX
B/IOYKEHWI, HanpaB/IEHHbIX Ha OXPaHy OKpYyKatloLwewn cpesbl
BaXKHO He  AONycTUTb  HeobOCHOBAHHOrMO  pocTa
KoadduLUMeHTa 3aTpaT Ha OXpPaHy OKpyKatolen cpeapl,
CHUXEHMA WNHBECTULMOHHOWM npusaeKaTeNbHOCTU
3KONIOTMYECKUX NPOEKTOB, pocTa 3KONOrnYecKomn
NpecTynHOCTH.

MoHorpaduma noarotosseHa Ha OCHOBE HayYHbIX
cTatel, onyb6/MKOBaHHbIX aBTOpaMW B aBTOPUTETHOM
Hay4yHOM XypHane HOr Poccuu: skonorua, passutue. B
KayecTBe MeTOAO0B MPOBEAEHHOrO UCC/eA0BaHUA LIMPOKO
NPUMEHANUCH cnepyoume: aHanu3a, Oefykumu,
NPOrHO3MpPOBaHUA, CPAaBHUTE/IbHO-ONUCATENBHOIO aHaAN3a
M 3KCTPanonaLmm.

B HayyHOM uccnefsoBaHuM  obwme  acnekTbl
B/IMAHUA 3KONIOTUM W 3KoNOrMyeckon 6e3onacHOCTM Ha
ycToliymBoe couManbHO-3KOHOMUYECKoe passutue
paccmaTpuBaloTcA B eguHOWM  cBA3Ke ¢ npobnaemamu
npoBeAeHnUa 3KOMOrMYeckoro ayauta, GopmupoBaHus
CUCTEMBI  y4eTa U KOHTPOAIA 3@  3KONOrMYecKow
[EATENbHOCTbIO, OLEHKOM 3KOHOMMYECKOro yuiepba ot
HEraTMBHOIO BO3AEWCTBMA Ha OKpy)Kalollyo cpeay.

ABTOpaMM HAYYHOro MCCNenOBaHWUA OaHbl MPaKTUYecKue
pPEKOMEHAALMM MO PAa3BUTUIO MHCTUTYTA 3KONOTMYECKOro
ayauta B CTpaHe W CTUMY/IMPOBAHMA CO  CTOPOHbI
rocyfapcrea pas3paboTkM (BHegpeHUs) B OLEHOYHYIO
0eATeNbHOCTb  HOBbIX MPOdeccMoHanbHbIX CTaHAAPTOB
OLLEHKM 3KoJsiormyeckoro  yuwiepba " Hanbonee
NPOrpeccuMBHbIX METOAMK onpeaeneHuUs 3KOHOMMUYECKOrO
ywepba Ha OCHOBE MEXKAyHAapO4HOro onbiTa B coepe
3KO/IOFMYECKUX NpPaBOOTHOWeHU. Ha ocHoBe MmeToza
3KCTPanoAuMM  aBTOpaMu  MpPeaNoXKeHbl MPOrHO3Hble
3HayeHuA noseseHun OCHOBHbIX nokasarenem
3KoNorMyeckot 6e30macHOCTM B PbIHOYHOM 3IKOHOMMUKE,
KOTOpble MOTYT CTaTb OCHOBOW (HOPMMUPOBAHUA CUCTEMBbI
MOHUTOPUHIA U KOHTpoANs B chepe obecrneyeHns OXpaHbl
OKpyKalowen cpeabl. Hanpumep ¢ nomolbo meTona
3KCTpanonaumMmM  6blM  CNPOrHO3MPOBaHbI  3HAYeHUsA
WHBECTULIMOHHOTO MOTOKA M Ko3adduumeHTa 3aTpaT Ha
OXpaHy  OKpyKalolwein cpeabl B CPeAHECPOYHOWM
nepcnektmse [2]. B uccnepoBaHMM  MOATBEPXKAEHA
HEeobXoANMMOCTb rOCYAaPCTBEHHOTO PerynMpoBaHus chepbl
3KOMOMMM U 3KOMOrMYeckol 6e3onacHocTH, pa3paboTku
cucTemsl noKasarenem OLEHKM 3KoN0rMYecKom
6e30nacHOCTM C onpeaeneHVem MOPOroBbIX 3HAYEHUN U
KPUTMYECKUX TPaHMUL, a TaKXKe NPOBeAEHMS eXerogHoro
MOHWUTOPUHIA M aHanM3a MHAMKATOPOB M MoOKasaTesnen c
LeNnblo BbISBNEHUA HeraTUBHbIX (GaKTOPOB M PUCKOB B
haHHOM cdepe.

ABTOPCKMIA KOJNEKTUB npegycmotpen
BO3MOXHOCTb BK/IOYEHUSA B MOHorpaduyeckoe
nccnefoBaHMe  HeKOTOpbiX — MpobaemMHbiXx  BOMPOCOB

CneumanbHOro xapakrepa, Hanpumep, B OTHOLIEHUW MecTa
MU PONM 3KONOFMYECKOro ayauTa B cucteme obecrneyeHus
3KoJsiorMyeckot  6esonacHocTM  rocyaapcrea.  YyeHble
npegnaraloT  OTOMTM  OT  TPAAMUMOHHbBIX  3aTpaTHbIX
(TaKCMPOBOYHbIX) METOAMK M 3aKpenuTb B HOPMAaTUBHOM
NPaKTUKe eAMHbIN MNOoAXoA K OLEeHKe 3KOHOMMWYECKOro
ywepba, y4nTbIBAIOWMIN aKTYyapHYH METOAMKY OLEHKU C
yyetom CaHKLMOHHbIX MHCTPYMEHTOB K
Hep06pOCOBECTHLIM cybbektam 3KONOTUYECKUX
OTHOLUEHWI, BO3MOKHOCTb AUCKOHTUPOBAHWUA PAaCcX040B Ha
BOCCTAHOB/IEHME  OKpyKalowel cpeabl UM yuwepba
340p0BbI0 HaceneHus. Henb3a He cOrnacuTbCA € TEM, YTO
MPUHATME eAMHbIX MOAXOAO0B W MPUHLMMNOB B OLEHKe

3KOHOMMYECKOro ywepba NomMoXKeT NCKNIOYUTD
MaHWUNYAALUMW  O3aHHOW KaTeropuei Mpu  HaNOXKeHWUu
3KOHOMMYECKMX  CaHKUMiA Ha He06P0COBECTHbIX
YYaCTHMKOB  3KO/IOTMYECKMX  OTHOLIEHMI, obecneynT

BO3MOXHOCTb YAYYLWEHUA 3KOJAOrMYECKOW CUTyauumn U
340pOBbA HAaceeHNs B LOATOCPOYHOM Nepuoae.

MpM  pPaccMOTPEHMM  COBPEMEHHOro  3Tana
COLMANbHO-IKOHOMMYECKOTO passutUA rocyfapcrea
asTopamu 06paleHo BHUMMaHME Ha OCTPO CcToAlMe
BOMPOCHI OLLEHKM, YYeTa M KOHTPOAA 3a pacxogamu B coepe
3KO/IOrMYecKon 6e30MacHOCTM M OXpaHbl OKpyKatolwein
cpeabl. OCHOBOMONAralOWMM OCTaeTcA BOMPOC, 3a cyer
KaKMX UCTOYHMKOB MOKPbIBaTb BbllEyKa3aHHble Pacxodbl,
AO/IKHO /M NOKPbITUE PACXOLOB OCYLLECTBAATLCA 33 CYeT
CpeacTB rocyAapcTsa Uan cneunanmsnpoBaHHbix GOHA0B U
HOPUANYECKUX TNL, @ TaKXKe O0/IKHbI I MPUHUMAETb B STOM
npouecce y4actme AOMaLIHME XO3AMCTBA M YacTHble AULa.

OT cocTaBa pacxofoB, WCTOYHMKOB WX  MOKPbITUA,
HopmMaTMBHOrO  obecrneyeHMs  3aBUCUT  METOAOOrUA
6yXranTepckoro yyeta pacxodoB Ha  3KONOTMYECKYHo

6e30MacHOCTb M BOCCTAaHOB/IEHWE OKpY)KaloLWeN cpeabl W,
KaK CNeacTeve, 3aBUCAT  BaKHeEWLIMEe  MoKasaTesu
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OUHAHCOBO-X03AUCTBEHHOW  AEATENIbHOCTU  KOMMaHUMI
(cebecTtommoctb,  nNpubbIb,  YBbLITOK,  TeKylwme MU
KanuTaibHble 3aTpaTbl), a TakkKe 3PPEKTUBHOCTb BCeEX
NPUPOLOOXPAHHBIX MEPONPUATUN.

[anee ydyeHble yaennnu 3HauyutebHOEe BHWMaHUe
KOHUEeNuuW  ByxranTepckoro y4eta B  OTHOLEHUMU
WUCTOYHWMKOB MOKPbLITUA PACXOA0B HA  3KOOrMYECKyto
6e30nacHOCTb M BOCCTAHOBNEHME OKPYKatoLelh cpeabl C
y4YeTomMm [JeWCTBYIOWMX HOPMATMBHO-TMIPABOBbLIX  aKTOB.
MpepnoxeHbl NyTM peLeHna BOMpOca, CBA3AHHOTO C
HeobxoANMMOCTbIO Hay4YHO-060CHOBAHHOIO Bblbopa
MOZENN OTPAKEHUA B yYeTe PacXofoB Ha IKONOTMYECKYHO
6€e30NacHOCTb M BOCCTAHOBJ/IEHWE OKPYHKatoLLLei cpeabl ANA
dopmupoBaHmna aPpPeKTUBHOW cUCTEMbl PUHAHCUPOBAHUSA
OaHHbIX PAcXofoB AN KOMMEPYECKUMX KOMMAHUIK U
YacTHbIX MHBeCcTOpPOB. CaenaHbl BbIBOAbLI O HEOBXOAMMOCTH
NOArOTOBKM OYXranTepckoro CraHAapTa, MNOCBALLEHHOTO
YUYeTy pacxodoB W [A0X040B B chepe 3KONOrMYecKown
OeATeNbHOCTU U 3KoNorMyeckol 6e3onacHocTy.

MpepnoXeHus aBTOPOB B 4YacTU  METOLONO0MMMU
byxranTepckoro yyeta pPacxoLoB Ha  3KOIOFMYECKYto
6e30MacHOCTb M BOCCTAHOBJ/IEHME OKPYXKalOLWEN cpeapl
co3facT npeanocbiikv  GOPMUMPOBAHMA  TEOPETUYECKOM
Moaenn GUHAHCUPOBAHUA «3EN1EHOW SKOHOMMUKU Y.

PekomeHaauun, caoenaHHble B OaHHOM
MoHorpapuyeckom nccnefosaHum no
COBEPLUEHCTBOBAHMIO OpraHn3auMoHHO-NPaBOBOro
MexaHM3Ma 3JKO/IoOTMYeckoro ayaumta B  Poccuiickoi
denepauun, nmetoT NPaKTUYEeCcKyto couManbHyo
3HAYMMOCTb B LO/ITOCPOYHOM NEPCNEKTUBE W HaMpaB/eHbl
Ha peleHne TrocyJapcTBEHHOM 3agayuM B obnactu

obecneyeHnn akonormyeckor 6esonacHocTn CTpaHbl.

Pazden |. Obwue 8onpocbl «3eneHoli 3KOHOMUKU» 8
obecneyeHUU ycmol4ugo2o CouUaAbHO-3KOHOMUYECKO20
passumus obwjecmsa

OcobeHHOCTAMMU AaHHOro pasgena pabotbl AsAseTcA To,
YTO OH HOCWUT KOMMAEKCHbIM, obwenpodeccroHabHbIl
XapaKTep M aKTUBHO MCMONb3YeT MEXAWUCUUMNANHAPHbIE
CBA3W, B TOM YUC/E C OPUANYECKON HAaYKOW, COLMONOTUEN,
CTaTUCTUKOMN M MaTEMaTUHECKMM MOAENNPOBAHUEM.

B nepsom pasgene  MoHorpaduu  AaHbl
pekomeHgauMmn  no  nepexogy K  GOpPMMPOBaHMUIO
LUMPKYNAPHOW 3KOHOMMUKM, B YACTHOCTM, B pesysbTaTte
MCMo/Ib30BaHMA BO30OHOBAAEMOM 3HEPreTUKU, KoTopoe
06ecneynT CHUNKEHME YPOBHA HEraTMBHOrO BAUAHMSA
aQHTPOMOreHHOM HarpyskM Ha OKpyKalowylo cpeay W
obecneynt cHbanaHCMpPoBaHHOCTb 3KO/IOTUYECKMX,
3KOHOMUYECKUX N COUUNAIbHBIX KOMNOHEHTOB yCTOVILIVIBOFO
COLManbHO-3KOHOMMYECKOTO Pa3BuTUA rocygapcrsa [3].

B pasgene nogpo6HO M3/10XKEHbI POab U 3HaYeHue
3Ko/IorMYecko 6esonacHocTM B cucTeme obecneyeHus
3KOHOMMYECKOW 6e30nacHOCTU rocyAapcTBa, PacCMOTPEHA
KoHuenuua uaeonornn Global Commons B obecneyeHnn
ycToMuMBoro COLMaIbHO-3KOHOMMYECKOTrO pa3BuTMHA
obLiectea, NPOaHaNN3MpPOBaHbl NPo6aeMbl M NepPCneKTUBbI

peanusaummu  nporpammbl  «3esieHbli  Kypc  Poccum»,
McCNepoBaHbl  CneumanbHble  acneKTbl  3KONOrMYecKoro
ayauTa, 6yxranTepckoro yyeta W KOHTPO/SA, OLLEHKU

yuwepba B chepe skonormn. Ocoboe BHMMaHME yaeneHo

NPOrHo3y AVHAMUKM K/toYeBbIX 9KONOTUYECKUX
roKasaTeneil Ha cpefHEeCPOYHYIO nepcrnekTnsy. OnucaHsbl
OCHOBHble HanpaB/ieHWA noBblweHUA 3ddeKTUBHOCTH

MexaHM3ma obecneyeHua 3Konornyeckon 6esonacHocTM B
prHO‘-lHOl‘;I 3KOHOMMKE.

Mo MHEeHWIO aBTOPOB HAYYHOro WCCNeA0BaHWUA,
COBEpPLIEHCTBOBaHWE TOCY[APCTBEHHOINO PeryanpoBaHusa
coepbl 3KO0JI0TMYECKOoM 6e3onacHocTH obecneunt
BO3MOMHOCTb YAyYlIEHMUA 3SKOJOTMYECKOW CuTyauum B
A0NTOCPOYHOM nepuoae, cosgact npeanocbiNKu
yCTOMYMBOrO COLMaNbHO-3KOHOMMYECKOTo pasBuTUA
rocyfapcrsa. dopmuposaHue «3KO/I0rMYecKoi
3KOHOMMUKM» ABNAETCA HOBbIM BEKTOPOM YCTOMYMBOrO
coumanbHO-3KOHOMMYECKOro pa3sBuTus obuiectsa. B cBasu
C 3TMM OT OpPraHOB rocyAapcTBeHHOM Bnactu PO Tpebyetca
NPUHATUE HEeOoBbXO4MMbIX OPraHWM3aUMOHHbIX, BOEHHbIX,
YyrpaB/AeHYECKMX W HOPMATUBHbIX Mep MO peanusaluu
KOHKYPEHTHbIX  MPEMMYLLECTB  CTPaHbl, COXPaHeHue
NPUPOAHOro noTeHumana rocyAapcTea, HepomnylieHue
3axBaTa Hepe3uAeHTaMW  HauuMoHanbHoro  6boraTcTBa
CTpaHbl M opraHu3auma  3GGEKTMBHOW  cUCTEMbI
3Konoruyeckom b6esonacHocty [4].

B MoHorpapuyeckom UcCCnefoBaHUWM  caenaHa
nonbiTKa OTBETUTb Ha BOMPOC, KaKoBa MNepcrneKkTuBa
peanusaumm nporpammbl «3efieHblit Kypc Poccun» npu
UMEeILWENCA  IKOHOMMYECKOM  cuTyaumm B CTpaHe.
Peanusauma cTpaterMyeckmx MHMUMATMB «3e/leHOoro Kypca
Poccum», cornacHo mccnenoBaHuio, noTpebyeT cepbesHbix
KaK TeKylMX, TaK M MWHBECTULMOHHbIX 3aTpaT. Tak,
npuMepHbIn  obbem  cpeacTs, HeobxoguMmbIX — ANA
OCYLLECTB/IEHUA KKOYEBBIX MONOMNKEHUN NPOrpammbl, A0
2050 rofa MOMKET COCTaBWUTb MO CaMblM CKPOMHbIM
oueHkam ot 300 go 500 mAapa. 40OAA., YTO COMOCTAaBUMO C
rogoBbiM 06bem BBIM cTpaHbl. Takol o6bem cpeacTs byget
CNOXHO  M3bICKaTb 6e3  peanusauum  cneumanbHOro
MexaHM3Ma GUHAHCMPOBAHMSA NPOTrPaMMbI.

ABTOpamu 6bln caenaH BbIBOZ, O HeobXxoaMMOCTU
nposeaeHuA KOMMN/eKca OPraHM3aLMOHHbIX,
HOPMOTBOPYECKMX, aAMUHUCTPATUBHBIX U YNPaBNEHYECKUX
Mep CO CTOPOHbI rocyZapcTBa M obliectsa, HanpaBAEHHbIX
Ha CTPYKTYPHYIO MOAEPHMU3aUMI0O BCeW  COLMaNbHO-
3KOHOMMYECKOM CUCTEMBI CTPaHbl, NPUM 3TOM CcAeNaHbl
KOHKpPETHble NpeasoXKeHUAa W [AaHbl PeKoMeHZauuu B
Yyactn obecrneyeHna CoOXpaHeHUA NPUMPOAHOro NoTeHunana
1 3Konoruyeckown besonacHocTw.

PesynbTaTbl NpOBEAEHHOro  WMCCNegoBaHUA B
pasgene noaTBepaAMaM  HeobxoaMMOCTb nepexoja K
GOPMUPOBaAHUIO  LUPKYNAPHOW 3IKOHOMWMKKM B Poccum,
NMOCKO/IbKY HECMOTPA Ha TO, 4YTo obbem yTuausauum u
06e3BpeXKMBaHMA OTXOA0B, CBA3AHHbIX C NPOU3BOACTBOM U
notpebneHnem B PO, pacteT 6bicTpee, yem obbem WuX
obpasoBaHus, nona obbema yTUAM3aLmum "
ob6e3BperKMBaHMA OTXOL08B XOTA U PacTeT, HO MeA/IEHHbIMM
TEMMNAMM U COCTaBAseT HeMHorMm bonbwe 50%, a pons

obbema OTXO4OB NPOM3BOACTBA M MNoTpebneHus,
pasmellaembix  Ha  NPUHAANENAWMX  NPeanpuUaTULo
obbeKkTax, B CpefHEeM 3a aHaAu3uMpyemblil nepuog,

cocTaBuna 50%. OTpuuatenbHoe BANAHUE Ha
OKpY’KaloLyo cpeay OKasblBaloT M BbIOpOCHl B aTmocdepy
NapHWKOBbLIX ra3oB, 4YTO 06YyCNaBAMBAET aKTyaslbHOCTb
nepexopa K  Bo30bHOBAAemoW  aHepreTuke.  [OnA
OOCTUXKEHMA LeNnen yCcTomumBoro passuTUA Heobxoanmo
pedopmmpoBaHue 3HepreTMKn nytem 6osiee aKTUBHOIO
pocTa p[0iM  BO30OHOBASEMOM 3HEPreTUKM C  Lenblo
CHUXKEeHWUA BbIGPOCOB NAapPHUKOBbLIX FA30B B OKPYMKAIOLLYIO
cpefy W, COOTBETCTBEHHO, NPeAoTBPALLEHNA AaNbHENWLIEro
WU3MEHEHUA KAMMaTa, ABAAIOWEroca OAHOW M3 OCHOBHbIX
NPUYUH HE TONIbKO 3KOOTMYECKOro, HO Y 3KOHOMMYECKOTO
yuwepba.
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Pasden Il. CneyuanbHble acrieKmol 3K0OA02UYECKO20 3KonorMyeckor 6e3onacHOCTM KaK COCTaBHOM  4YacTu
ayouma, b6yxeanmepcKozo y4ema U KOHMPO/SA, OUeHKU 3KOHOMMYEeCKol 6e30nacHOCTU rocyaapcTBa;

3KOHOMUYECKOo20 yujepba 8 cihepe sKono2uu - onpegeneHbl  NOAXOAbl K exerogHomy

B cneumanbHbIX acrnekTax MOHOrpadmrueckoro
nccnenoBaHmA, NOCBALLEHHbIX Npo6iemam CTaHOBAEHUA U
pasBUTMA 3KONOMMYECKOro ayauTa, ydeHble npeanaraiort
OTOWTM OT TPALMUUMOHHBIX 3aTPaTHbIX (TAKCMPOBOYHbIX)
METOAMK M 3aKpenuTb B HOPMATUBHOM MPAKTUKe eauHbIi
NoAXoZ4, K OLLeHKe 3KOHOMMYECcKoro yuiepba.

MpUHATUE eaMHbIX MNOAXOAOB WM MPUHLMMOB B
OLEHKEe 3KOHOMMYECKOro yuepba MOMONKET WCKAUYUTDL

MaHUNYAALUMN  O3aHHOW KaTeropuei nMpu  HaNOXKeHUu
SKOHOMMYECKMX  CaHKUMiA Ha Hes06P0COBECTHBIX
YYaCTHMKOB  3KO/IOTMYECKMX  OTHOLWIEHMI, obecneynT

BO3MOMHOCTb Y/IY4LEHUSA 3KOJMIOTMYECKOM CUTyauum u
3[,0pOBbA HaceNeHUa B fONArOCPOYHOM nepcnektuse [5].

ABTOpPaMM PacCMOTPEHbl OCHOBHbIE KOHLEMLMU B
cucteme byxranTepcKkoro yyeta B OTHOWEHUM UCTOYHWMKOB
NOKPbITUA PACXOZ0B Ha 3Ko/MOrMYeckyto 6esonacHocTb U
BOCCTAHOB/IEHWE  OKpy)Kalowwen cpeabl € yyeTom
OeNCTBYIOLWMX HOPMATUBHO-NPaBOBbIX aKTOB. PaccmoTpeH
NopAAOK OTPaXKEHUA B yYeTe M OTYETHOCTU MHPopMaLUn O
pacxoZax Ha  OXpaHy  OKpyKawowen  cpeabl U
3KO/I0rMYecKyto 6e30MacHOCTb.

MpegnoxeHns aBTOPOB B 4YacTM  METOLONOMMMU
byxranTepckoro yyeta pPacxoLoB Ha  3KOOFMYECKyto
6e30MacHOCTb M BOCCTAHOBJ/IEHME OKPYXKalOLWEN cpeapl
€O34atoT NpeanocbikM GoOpPMUPOBaHUA MHPOPMALNOHHO-
YUYETHOM CcOoCTaBAAOLWEN 3KoNornyeckomn besonacHocTu.

Takum obpasom, moHorpaduma noceaAweHa MecTy U
poan  3KONMOTMM U 3KoNorMYeckon 6BesonacHocT B
obecneyeHnMn YCTOMYMBOrO COLMANLHO-IKOHOMMUYECKOTO
passutMa obuwectBa. B ycnosuax  ¢dopcuMpoBaHHOro
nepexofa 3KOHOMMK BeayliMx TFocyZapcTB mupa oOT
VMHAYCTPUANbHOTO TUMNA K HOBOM Qopmauumn «3eneHoMn
3KOHOMMKM», HanpaB/ieHHOM Ha obecneyeHne CoxpaHeHus
3KONIOTMYECKUX CUCTEM W  MaKCUMasbHOE COKpalLeHus
ywepba 61Mopa3HO06pasno IKONOTMUYECKUX CUCTEM, Nepes,
Poccuiickolt depepaumelt ctout 3agzadva GoOpMMPOBaHMA
HOBOFO KypCa COLMa/NIbHO-9KOHOMMYECKOrO  Pa3BUTUSA
obuecTsa, OpPUEHTUPOBAHHOTO Ha COXpaHeHue
NPUPOAHOrO NOTEHLUMANa MW 3KOMOTMM Ha  YpOBHe,
HOPManbHOM AR NOAAEPNKAHUA  KU3HEAEeATe/IbHOCTU
oblecTBa, pPacTUTENBHOTO W KMBOTHOrO MUpa B
obo3pumom byayuiem M AOArOCPOYHOM nepcnekTvee. B
X04e UCCnesoBaHWA aBTopamm Bbinn pelleHbl cneaytolme
3afauum:

- chopmynmpoBaHbl
MHPOPMALMOHHO-YYETHON  cUCTEMbl B
3KOHOMMUKE;

- npoBeAeH aHa/nnM3 OCHOBHbIX npobnem, wu
npeAaoXKeHbl NyTH peannsaumm «3eaeHoro Kypca Poccuny»;

- nccnesoBaHa TeopeTnyeckas oCHoBa
npeonornn Global Commons B coBpemeHHOW PbIHOYHOM
cucTeme 3KOHOMUKU;

- [OKa3aHo, 4YTO ANs  AOCTMXKEeHUA uenen
YCTOMYMBOro pas3BuTUA, B YacTHOCTH, Llean 7 «UCTOUHMKM
Hepoporown ] yucTomn 3Heprumn», Heobxoanmo
pebopmmpoBaHMe 3HepreTMkM nytem 6o0see aKTUBHOMO
pocTa p[o0nM  BO30OHOBNAEMOM 3HEPreTUKU C  Lenbto
CHUXKEHWUA BbIGPOCOB NAapPHUKOBbLIX FA30B B OKPYMKAIOLLYIO
cpeay W, COOTBETCTBEHHO, NPeAO0TBPALLEHNA AaNbHENLWero
U3MEHEHUA KAMMaTa, ABAAIOWEroca OAHOW M3 OCHOBHbIX
NPUYUH 3KOIOTMHYECKOTO M SIKOHOMMYECKOrO yLiepba;

- pacwupeH nepeyeHb NoKasaTtenel B cTpaTerun
3KOHOMMYECKOlM 6e30MacHOCTM, MOKa3aTensiMn OLEHKM

OCHOBHblE  MPUHLMUMbI
3KONI0TMYECKOM

MOHWUTOPUHTY M  aHanAu3y LUeneBblXx roKasatenen wu
MHOMKaTopoB FocyaapcTBEHHOM nporpammbl PO «OxpaHa
OKpY)atolein cpeabl» C BHECEHWEM COOTBETCTBYHOLLMX
KOPPEKTMPOBOK U OLUEHKOM  PUCKOBbIX  paKTopoB
peanusayMmM nNporpaMmmbl, PEKOMEHAOBATb ONpeaensiTb
rPaHULbl MOPOTrOBbIX M KPUTUYECKMX 3HAYEHWH AaHHbIX
nokasartene;

- M3yYyeHbl OCHOBHble Yrpo3bl obecneyeHus
3KO0JI0TMYecKoi 6e30nacHOCTM, AaHbl PEKOMEHAALUN MO UX
HEeWTpanusaumm;

- OCYLLEeCTBNEHbI NPOrHo3bl nosegeHun
6a30BbIXx MNOKasaTesielt 3aKonornyeckon 6esonacHoctn B
chepe 3KOHOMUKKN Ha CpeaHEeCPOYHYIO NepPCneKkTUBY;

- OaHbl  PEeKOMEeHZauMM Mo  YCTAHOB/IEHUIO
pasrpaHuMyeHnsa Mmexay 006a3aTeNbHbIM 3KONOTMYECKUM
AyAUTOM U rOCYAapCTBEHHbBIM 3KOIOTMYECKMM KOHTPONEM;

- BbISIB/IEHbI npobaemsi peanunsaymm
OpPraHM3auMoOHHO-NPABOBOr0 MEXaHU3Ma 3KON0TMMYECKOro
ayaMta B Hallel CTpaHe, CBf3aHHble C Cepbe3HbIMU
HefopaboTKamM OTEYEeCTBEHHOro 3aKoHOAATeNbCTBa B
obnacTn sKoayaupoBaHWA U OTCYTCTBMEM MOHMMAHUA Y
OTEYECTBEHHbIX MNPEANPUATUIA BaXKHOCTU A06POBOJILHOMO
NPUMEHEHUS 3KONI0TMYECKOro ayauTa;

- npeasoXeHbl U3MEeHeHun
3aKoHogaTenbctee «0O6  3KO/MOTMYECKOM  ayaute u
3KOJI0TMYECKOW ayauTOPCKOM AeATeNbHOCTMY [6];

- B KayecTBe MEeTOL0/I0TMYECKUX NOAXOLO0B K
OLEeHKe KOMMNOHEHTa BOCCTaHOBNEHMA OKPY»KatoLLel cpeabl
W 340pOBbA  HAceNeHWa, MNpeasioKeHbl  MoAXoAbl,
NPUMEHSAEMbIe B aKTyapHbIX METOAMKAX, PaCKpblBaeMbix B
MEKAYHApPOAHbIX CTaHAapTax y4yeTa M PpUHaAHCOBOM
OTYETHOCTY;

- PacCMOTPEHbl  OCHOBHble  KOHLUEMUUMUM B
cucteme byxranTepcKkoro yyeta B OTHOWEHUM UCTOYHWUKOB
NOKPLITUA PacxogoB Ha 3KONOrMYeckyo 6esonacHocTb M

BOCCTAHOB/IEHME  OKpyKalowel cpeapl €  y4yeTom
[AeWCTBYIOLLMX HOPMATMBHO-NPABOBbLIX aKTOB;
- npeano)KeHbl MyTM  peleHus  BOMpoca,

CBA3QHHOTO C HEOobXOAMMOCTbIO Hay4HO-060CHOBAHHOMO
BblbOpa Mogenn OTpaKeHUA B y4yeTe pacxodoB Ha
aKonornyeckyto  6esonacHocTb M BOCCTAaHOBNEHWE
OKpy:Katowen cpeabl ana dopmupoBaHusa s3dpdeKkTMBHOM

CUCTembl d)MHaHCMpOBaHMH AaHHbLIX  pacxoaoB  4ONA
KOMmepYyeCKkux KOMNaHUM M YaCTHbIX UHBECTOPOB.
CAeﬂaHbI BbiBOAbI (0] HEOGXO,CIMMOCTVI noAroToBku

byxranTepcKoro cTaHAapTa, MOCBALLEHHOTO y4eTy Pacxo4oB
M [OXOA0B B Cdepe 3KOMOrMYecKon p[eATeibHOCTM U
3KoJiorMyeckoit 6esonacHocTU.

HayyHoe uccnenoBaHWe BbIMONHEHO aBTOPCKUM
KONNEKTUBOM Ha BbICOKOM Hay4YHO-METOANYECKOM YPOBHE,
mmeetr 60/bliOe TEOpPETUYECKOe 3HayeHuMe B YacTu
bopmupoBaHua KOHLLeNTyasbHbIX noAxoa08 K
NCCNeA0BaHNI0 TEOPETUYECKUX acneKkToB GopMmUpoBaHMa U
Pa3BUTUA «3KONOTMUYECKON IKOHOMUKMU» B POCCUM 1 MOsKeT

6bITb  pekomeHAoOBaHa K  WM34aHWIO B BeAyliMX
M34aTeNbCTBAX CTPaHbI.

CneumanbHble acnekTbl nccnefoBaHus,
pacKkpbiBaemble ~ aBTOpamMu  BO  BTOPOM  pasgene
MOHOrpaduun, MMelT MpaKTUYeckoe 3HayeHue AnA
noctpoeHua  adpdekTMBHOW  UHOOPMALMOHHO-YHETHOMN

CUCTEMBI B 3KO/IOTMYECKOI 3KOHOMMUKE.
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