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YK 633.11:631.582

YPOXKAMHOCTH COPTOB O3UMOM IMIIEHUAIIBI B 3ABUCUMOCTH
OT NPEJIECTBYIOIMENW KYJBTYPBI B YCJTOBUSAX JIECOCTEITHON
30HbI YEYEHCKOM PECIIYBJIMKHA

Aonyaaes C.C.,
accucmenm kageopwl « Texnonozus npouzeoocmea u nepepadbomku ¢/x nPoOYKYUU»
@I'BOY BO «Yeuenckuii cocyoapcmeennwiii ynusepcumem um. A.A. Kaoviposay

Annomauusn. B 08yxgpakmopHrom nonesom onvime, 3anodxceHnom na noasx Yeuwenckoeo HUHUCX ¢ 2020 200y, usyuenvi
MpU NPeoumecmeeHHuKa (YUcmolll nap — KOHMpOb, COsl, KYKypy3a Ha cunoc) u yemwipe copma (Bacca st., Axmam,
FOoicanka, Tpag). Yemanosneno, umo naubonee 8blcOKYI0 OUOIOSULECKYIO YPOIUCAUHOCHb 3epHa 0becnedugaem cosi.
cpeonsist no copmam npubaeka Kk KoHmponio cocmaguna 7,2%, Ha smom npedwecmeennuke y copma Axmam noayyeHo
7,70 m/ea. Pasmewenue o3umoil nueHuybl no KyKypy3e Ha CUIoC HO360UNO YEEAUUUNb YPOUCAUHOCHb 8 CPeOHeM Ha
3,5%. IonosxcumenvHoe Oeticmsue HenapoBvix NPeOulecmM8eHHUKO8 NPOABUIOC, MAKN’CE 8 YBeIUYeHUU KOAU4ecmed
NPOOYKMUBHuIX cmebiell, Onunvl koaoca u maccol 1000 3épen.

Kniouesvie cnosa: ozumas nuieHuya, npeouleCmeeHHUK, YUCMblil Nap, cosi, KYKypy3a Ha CUNOC, COPM, YPOICAUHOCHD,
cmpykmypa ypooicas, iecocmentast 30ua, Yeuenckas Pecnybnuxa.

YIELD OF WINTER WHEAT VARIETIES DEPENDING ON THE PRECEDING
CROP IN THE FOREST-STEPPE ZONE OF THE CHECHEN REPUBLIC

Abdulaev S.S.,
Assistant Professor, Department of Agricultural Production and Processing Technology,
Kadyrov Chechen State University

Abstract. A two-factor field trial conducted at the Chechen Research Institute of Agriculture in 2020 examined three
preceding crops (bare fallow (control), soybeans, and silage corn) and four varieties (Vassa st., Akhmat, Yuzhanka, and
Graf). It was found that soybeans provided the highest biological grain yield: the average yield increase over the control
crop was 7,2% across varieties; The Akhmat variety yielded 7,70 t/ha on this predecessor. Intercropping winter wheat
after corn for silage increased yield by an average of 3,5%. The positive effect of non-fallow predecessors also resulted
in an increase in the number of productive stems, ear length, and 1,000-kernel weight.

Keywords: winter wheat, predecessor, bare fallow, soybeans, corn for silage, variety, yield, crop structure, forest-steppe
zone, Chechen Republic.

Osumas mmenuna (Triticum aestivum L.) — ogHa M3 BaXKHEMIIMX 3€pHOBBIX KYJIBTYD
MHPOBOTO 3eMJIEAEIUS M BeAyllas MPOJAOBOJIbCTBEHHAS KYJbTYpa F0KHBIX pPErMOHOB Poccuiickoi
Oenepannu. Ha rore Poccum u, B vactHoctH, B YedeHckoil PecmyOmuke e€ TpaguiimoHHO
BO3JIENIBIBAIOT HAa 3HAYUTENBHBIX IUIOMIAJAX, YTO OOYCIOBJIEHO OJIarONpUATHBIMH ITOYBEHHO-
KIIMMaTHYECKUMH YCIOBUSMHU TSI TIOTYYCHHs] BBICOKUX M CTaOWJIBHBIX YpO)KaeB KaueCTBEHHOTO
3epHa [7].

CoBpeMeHHbIE arpoOTEXHOJOTUU BO3/ENBIBAHUS O3UMOM MIIEHUIIBI OCHOBAaHbI Ha Yuére
KOHKPETHBIX MPUPOTHO-KIUMATHYECKUX YCIOBUI 30HBI, HCTIOJB30BAaHUHN PAaHOHUPOBAHHBIX COPTOB
U TPUMEHEHUHM pecypcocOeperaronmx, aJanTUBHBIX HpuéMoB. Cpeau SJIEMEHTOB TEXHOIOTUU
0cob0oe 3HaueHHWE HMMEIOT HayyHO OOOCHOBAHHBIE CHUCTEMBI OOpaOOTKH IOYBBI, pallOHAIbHOE
MIPUMEHEHHE MUHEPAIbHBIX YI0OPEHUI 1, 4TO HE MEHEE BaXKHO, TPABUIILHOE Pa3MeIlleHNE KYIbTYPhI
B ceBooOopoTte. IlpeamiecTBEHHUK oOmNpenenseT BOAHBIA U MHUIIEBOM pPEXKUMBI IOYBBL, €€
¢buTOCAaHUTApPHOE COCTOSIHUE U, B KOHEUHOM CUETE, MPOAYKTUBHOCTD MOCIEAYIOLIeH KyIbTypsl [7].

B necocrennoii 3oue Yeuenckoil PecryOnuku OCHOBHBIMH MPEIIIECTBEHHUKAMH O3UMOIT
TIIICHUIIBI BBICTYTAIOT YUCTHIN Map, 0000BbIe U MPOMNAIIHbEIE KYJIbTYPhI, YOUpaeMble B pAaHHHE CPOKH
(kykypy3a Ha cwitoc) [2]. Kaxapiii 3 HuX GpopMupyet ocoObIii KOMITJIEKC YCIOBHH, ONPEACIISIONTIX
pocTt, pa3BuUTHE B POPMHUPOBAHUE YPOXKask 03UMOM MIeHHIbl. OTHAKO HEAOCTATOYHASI M3yUYEHHOCTh
peaKky COBPEMEHHBIX COPTOB KPAaCHOMAPCKOM CEJIEKIMHM Ha PA3JIMYHBIE NPEAIICCTBEHHUKH B
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YCIIOBUSIX  BBIIIEJIOYEHHBIX YEPHO3EMOB JIECOCTEITHOM pecryOiuku  00yCIIOBIMBAET
aKTyaJIbHOCTb HACTOSIILIUX UCCIIET0BAHUM.

Lenbto paGoThl SABISUIOCH M3yUYEHUE BIMSHHS PA3IUYHBIX MPEALICCTBYIOIIUX KYJIbTYyp Ha
YPOKalHOCTb M DJIEMEHTBI CTPYKTYpbl YpOKasg MATKOM O3MMOW IIIEHUII B II0YBEHHO-
KJIIMMaTHYECKHUX YCIOBHSX JIECOCTEHOM 30HbI YeueHckoi PecriyOmuku.

[loneBble unccenOBaHUS TMPOBEACHBI Ha OINBITHOM YyyacTke UYeueHCKoro HayyHo-
HCCIIE0BATEIbCKOTO HHCTUTYTA cebckoro xo3siicTBa (Yeuencknit HUMCX) B mepuox 2023-2024
IT. B COOTBETCTBHH C JBYX(AKTOPHBIM TOJEBBHIM ONBITOM, 3aJ0KEHHBIM B 2022 rogy MeEToAaoM
pacierIEHHbIX JIEISTHOK.

®daxTop A — IpeIIeCTBEHHUK:

— YUCTBIN Map (KOHTPOJIb);
— cos;
— KyKypy3a Ha CHJIOC.
®akTop B — copT MATrko#i 03UMOM MILIEHUIBIL:
— Bacca (crangapr);
— Axmar;
— IOxanka;
—I'pad.

[ToBTOpHOCTH OMmBITa TPEXKpaTHAst. OOIIas MIONaab MO OnbIToM cocTaBuia 1500 M2, on
Kax1bIM BapuantoM — 150,0 m2. 3akiagky OIbITa U COMYTCTBYIOIIME HAOMIOJEHUS TTPOBOJIUIHU B
cootBeTcTBUM C Mertoaukamu b.A. JlocnexoBa (1985) u «MeToaukoit TocyIapcTBEHHOTO
COPTOHUCIIBITAHUS CEIbCKOXO3IUCTBEHHBIX KYIbTYp» [4].

[louBa OMNBITHOrO y4YacTKa — 4YepHO3EM BBHIINIECIOYCHHBINH, CIA0OMIETIOYHOW peakluuu
IIOYBEHHOI'0 pacTBOpA, YTO OJArONpPUITHO JJIsl pOCTa U pa3BUTUS 03UMOM mieHuIpl. CoaepxaHue
rymyca B maxoTHom cioe — 2,8...3,5%, oOecnedeHHOCTh MOABMXHBIM Gochopom — 55 mr/kr
(cpennsisi), OOMEHHBIM KasiieM — 452 MI/KT (BbICOKas).

B nepuon uccnenoBaHuil M3ydalu CIEAYIOLUIME IOKA3aTENN: KOJUYECTBO MPOLYKTHBHBIX
crebnet (mT./M?), IIMHY Koyioca (CM), KOJTUYECTBO 3€peH B Kojoce (IIT.), Maccy 3epHa C OJHOTO
kosoca (r), maccy 1000 3é€pen (r) u GHoNOrHYEcKyI0 ypoxkaiHOCTh (T/ra). IlomydyeHHble TaHHBIE
MpeACTaBICHBI Kak cpennue 3a 2021-2022 rr.

AHanu3 TMOJYYEHHBIX HKCIEPUMEHTANBHBIX JaHHBIX I[OKa3aJl, 4YTO MPEAlIeCTBYIOIIAs
KyJbTypa OKazaja CyIIeCTBEHHOE BIMSHUE KaK Ha (JOPMUPOBAHUE JIEMEHTOB CTPYKTYphl ypoKas,
TaKk ¥ Ha KOHEYHYIO OMOJIOTMUYECKYIO YPOXKAMHOCTh 3epHA 03UMOM MIIeHUIBl. Peakuns u3yyaeMbix
COPTOB Ha CMEHY INpEIIIECTBEHHHKA MpPOSBISIACH B OJHOM HAIpaBI€HHWH, OJHAKO BEJIWYUHA
OTKJIMKA CYIIECTBEHHO pa3inyajach B 3aBUCUMOCTH OT F€HOTHUIIA.

B Tabmuue 1 mnpencrtaBieHbl IMOKa3aTeId CTPYKTYPbl Ypokas O3MMOW IIICHULBI 10
pa3IMYHBIM IpEAIIECTBEHHUKAaM B cpeaHeM 3a 2021-2022 rr. YcTaHOBIEHO, 4TO pa3MELICHHUE
KyJbTYpBI IO CO€ M KYKypy3e Ha cujoc oOecrieunsio 0oJiee MOJIHYIO Peaar3aluio IpOAYKTUBHOTO
MOTEHIIHAaja BCEX U3y4YaeMbIX COPTOB I10 CPABHEHHUIO C YHCTHIM IAPOM.

30HBI

Taoanma 1.
CrpykTypa ypokasi 03MMOM MIIIEHUIIBI B 3aBUCUMOCTH OT MPEAIIECTBEHHUKA
(cpennee 3a 2023-2025 rr.)

IlpenmecrBennuk | CopT KoJu-Bo Juunna 3épen B Macca Macca
NPOAYKTUBHBIX | KO0JIOCA, K0JI0CeE, 3épen ¢ 1 1000
cTedie, cM IIT. K0JIOCA, T | 3€peH, I
IIT./M?
YucTelii map Bacca, st 495 7,3 28 1,21 453
(ouTpoL) Axmar 535 83 32 1,32 49,3
IOxanka 521 8,2 31 1,26 48,1
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IIpenimecTBeHHUK Copt Koua-Bo Jauna 3épeH B Macca Macca
NPOAYKTHBHBIX | K0JIOCA, | KoJoce, | 3épeHc 1 1000
cTedie, cM IT. KO0JIOCA, I | 3€peH, T
IIT./M>
I'pad 523 6,4 27 1,22 45,7
Con Bacca, st 511 79 28 1,27 457
Axmar 554 9,0 36 1,39 49,5
IOxanka 530 8,5 28 1,29 48,3
I'pad 536 8,6 28 1,28 47,6
Kyxypy3a Ha Bacca, st 500 7,7 28 1,23 451
cuioe Axmar 536 8,7 32 1,36 49,1
IOxanka 527 8,3 28 1,27 48,0
I'pad 535 7,7 30 1,27 46,2

W3 npuBeAEHHBIX JAaHHBIX CIEAYET, YTO HauOOJbIIee KOJIMUYECTBO MPOIYKTUBHBIX CTeOnei
c(OpMHPOBAJTIOCH TIPHU Pa3MENICHUH IIIEHUIBI 110 COe: B CPETHEM IO COPTaM 3TOT MOKa3aTesb
MPEBBICKI KOHTPOJIbHBIN BapuaHT Ha 14,0 mt./m?. o KyKypy3e Ha CUI0C IPEBBIIICHUE HA/l YUCTHIM
napom coctaBuiio 6,0 mT./m2. Jlydmum mo rycToTe NpoayKTUBHOTO cTebaecTos Obl1 copT AXMaT, y
KOTOpOro Ha coe chopmupoBasioch 554 mr./mM? mpotus 535 mIT./M? Ha YUCTOM Mapy.

Cost Kak MpennecTBEHHUK 00eCTIevria TaKkKe YBEINICHNE JUIMHBI KOJIOCa M MAacChl 3epHa C
onHOTO KoJoca. Tak, y copra AXMar JJiMHa KoJsoca 1o coe gocturia 9,0 cm npu 8,3 cM 1o 4ucTomy
napy, KOJIM4ecTBO 3€PEH B Koj1oce Bo3pociio ¢ 32 o0 36 mT., a Macca 3epHa ¢ 0JTHOTO Koioca — ¢ 1,32
1o 1,39 r. B cpennem mo copram macca 3€pHa ¢ OJHOTO KOJoca Ha coe Oblja BbIIIE KOHTPOJIS Ha
4,8%, a Ha KyKypy3e Ha cujoc — Ha 2,4%.

[TonoxutenbHOE BAMSHUE COU KaK MPEAIIECTBEHHUKA 3aKOHOMEPHO: TP €€ BO3/IEJIbIBAHUN
B [I0YBE HAKaIJIMBAeTCsl OMOJIOTMYECKUM a30T, YJIy4llaeTcs CTPYKTypa MaxOTHOTO CJIOs, U IOJIE K
MOMEHTY CeBa O3MMOH TMIIEHUIIBI OCTAETCSs B ONArompusTHOM (PUTOCAHUTAPHOM COCTOSIHUU.
Kykypy3a Ha cunoc youpaercs B paHHHE CPOKH, YTO TAK)KE MO3BOJISIET KAUECTBEHHO MOATOTOBUTH
MIOYBY U MPOBECTHU MOCEB B ONTUMAJIbHbBIE arPOTEXHUUECKUE CPOKH.

Taoauma 2.
buonornueckast ypokaiiHOCTb 3€pHa 03UMOU TMIISHUIIBI 110 TIPEANISCTBEHHUKAM, T/Ta
(cpennee 3a 2023-2024 rr.)

IIpenmecTBeHHUK Bacca (st.) Axmat HO:xanka I'pad CpenHee no
coptam

Yucreiii map 6,06 7,06 6,57 6,38 6,52
(KOHTPOJIb)

Cost 6,49 7,70 7,04 6,86 7,02
Kykypy3a na cuiioc 6,27 7,32 6,80 6,60 6,75
IIpubaBka kK KOHTPOJIIO +7,1 +9,1 +7,2 +7,5 +7,2

o coe, %

AHanu3 ypoKallHBIX JaHHBIX MOJTBEPAWI BBISIBIEHHBIE 3aKOHOMEPHOCTH IO CTPYKTYpe
yposxasi. Hanbosee Bricokas OMOJIOrHUYECcKasi ypOKaliHOCTh 3epHa 03UMON MIIEHUIIB! IOJTyYeHa pU
pa3MEIIeHUH KyJbTYpPhl IO COE: CPENHsS IO COpTaM ypOXaWHOCTh yBenuuuiaack Ha 7,2% 1o
CPaBHEHMIO C YHCTHIM MapoM. Pa3menieHre 03MMO MIIEHUIIBI 110 KyKypy3€ Ha CHIIOC 00eCTIeumIIo
npubaBky 3,5% k koHTpomto. Ha Bcex BapuaHTax omnbITa Haubosee yposkalHbIM ObLT COPT AXMarT:
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€ro MakCHUMallbHas ypO)KalHOCTh 3a(MKCHpPOBAHA HA BapHUaHTE C MPEALIECTBEHHUKOM COA U
cocraBuna 7,70 1/ra, yto Ha 0,64 T/ra, wim 9,1%, BbIIIEe MOKa3aTeias B KOHTPOJILHOM BapHaHTe. Y
3TOr0 COpTa OJHOBPEMEHHO OTMEUYaINCh W Haubosiee BBICOKME IOKa3aTeau IO KOJIMYECTBY
NPOAYKTUBHBIX CTEOJIeH, ITTMHE KOJIoca, Macce 3epHa ¢ 0HOro konoca u Macce 1000 3épeH.

Copra FOxanka u I'pa¢ Taxke OT3bIBUMBBI Ha CMEHY IPEIIIECTBEHHHUKA, OJTHAKO BEJINYMHA
npubaBKyU ypoxkas y HUX ObLIa HIKE, 4eM y copTa AXMmat. Y cTaHgapTHOro copra Bacca peakuus Ha
IPEJIIECTBEHHUK MPOSIBIIATIACH B YMEPEHHOM CTENEHH, YTO COIJIACYETCsI C €r0 XapaKTePUCTHUKON Kak
copTa CpeIHEN NIIACTUYHOCTH.

ITomyuyeHHble pe3yabTaThl COIJIACYIOTCSl C JIAaHHBIMU paHee MPOBEAEHHBIX HCCIIEAOBaHUM,
MOKa3aBIINX BBICOKYIO OT3BIBYMBOCTH COBPEMEHHBIX COPTOB O3MMOW MIIEHHIIBI KPAaCHOAAPCKOU
CeJISKIMM Ha pa3MelleHue 10 OO0OOBBIM M IPONAIIHBIM MPEALIECTBEHHUKAM B YCIOBHAX
BBINIENIOUEHHBIX 4epHO3éMOB CeBepHoro Kaskaza. CxomHyroo TeHASHIMIO HaONo#amu u B
UCCIIEIOBAaHUSIX IO BIUSHHUIO NPUEMOB OCHOBHOM OOpaOOTKM IOYBBI M 103 MHUHEpAIbHBIX
yI0OpEeHHIA: ONITUMANIbHAS arpoOTeXHUKA CIIOCOOHA MOBBICUTH YPOKAWHOCTH copTa AXmar 1o 7,73
T/ra npu un3eneBanuu Ha riyouny 0,28...0,30 m.

BriBOaBI

1. TlouBeHHO-KIMMATHYECKUE YCIOBUS JieCOCTENHOM 30HbI YeueHckoi PecmyOnuku
MO3BOJISIIOT MOJyYaTh BBICOKHE ypOXKaW MSTKOW O3MMOM MIIEHHIIBI — HA ypoBHeE 6,5...7,7 1/ra B
3aBHCUMOCTH OT COpTa U MPE/IIECTBEHHUKA.

2. HaunbGonee BBICOKYIO OHOJOTMYECKYIO YPOXKAHHOCTh 3€pHAa O3UMOW IILIEHUIBI
obecrieynBaeT cosl Kak MpeIIIeCTBEHHUK: B CPEJHEM 110 COPTaM YpOxKalHOCTh Bo3pacraer Ha 7,2%
[0 CPaBHEHHIO C YMCThIM HapoM. Pa3MelieHue KyJIbTypbl IO KyKypy3€ Ha CHJIOC YBEJIUYUBAET
YpOXalHOCTh B cpeiHeM Ha 3,5%.

3. MakcumainbHas ypoxailHOCTh 3€pHa Ha BCEX BapUaHTax OIbITA [TOJIy4eHa y copTa AXmar.
Ha BapuanTe ¢ mpeiecTBEHHUKOM Cos ero ypoxaiHocTe jnocturia 7,70 t/ra, yto Ha 0,64 1/ra
(9,1%) BbIlIE KOHTPOJIBHOTO 3HAYEHUS MO YHUCTOMY Mapy. ODTOT COPT JUAMPOBAI TaKXKe IO
KOJINYECTBY MPOAYKTUBHBIX cTebnel (554 mt./m?), ninune konoca (9,0 cMm), Macce 3epHa ¢ OJTHOTO
kosoca (1,39 r) u macce 1000 3épen (49,5 1).

4. TlonoxwurenbHOe MAECUCTBHE COUM KakK IMPEIIIECTBEHHUKA CBS3aHO C HAKOIUJICHHEM
OMOJIOTMYECKOr0o a30Ta, YJIy4llIEeHUEM BOAHO-(U3NYECKUX CBOMCTB U (PUTOCAHUTAPHOTO COCTOSTHUS
nouBsl. Kykypy3a Ha cuiioc Kak NpeAleCTBEHHUK TakXke ONaronpusTHa, MOCKOJIbKY yOupaercs B
paHHHUE CPOKH U MO3BOJISIET KAUECTBEHHO MOATOTOBUTH T0JIE K TIOCEBY .

5. 1515 mosryyeHHst BBICOKMX U CTAOMJIBHBIX YPO’KaeB Ka4eCTBEHHOTO 3epHa 03UMOM MIIIEHUILIBI
B YCIIOBUSIX JiecocTenHoM 30HbI UeueHckoll PecnyOnuku 1enecoobpa3Ho pa3melniaTs KyJbTypy IO
coe B KayecTBe JIy4lllero HemapoBOro MPEIIIeCTBEHHUKA, OTJaBas MpeANoYTeHne copTaM AxXmar,
IOsxanka u I'pag.
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Annomayus. JJucmanyuonnoe 30Houposanue — Haubosee ONMUMATLHBIL U IKOHOMUYECKU IPHeKmusHblli memoo
uccne0o8anull, UCnonb3yemblil 8 cogpementyio anoxy. C nomowpio 3mo2o Memooa MOICHO U3y4ams MHO2UE NPUPOOHbLE
00veKmbl, GKNIOYAA NOYEY, PACMUMENbHOCHb, JAHOWAQMHBIL  NOKPOS, 6000eMbl U JNeMeHmbl  KiuMama.
Hucmanyuonnoe 30HOUposanue NO36015A€M  NOAYHUMb  NPeO8apumenvHylo uHgopmayuio o cocmage Noye
(epanynomempuneckuii cocmas, cgolicmea, munsvl U m. 0.) U HOY8EHHOM NOKpoge. [l oyeHKu NOU8eHHO20 NOKPO8A 8
Yensx MOHUMOPUHSA USYUAIOTICS €20 GLANCHOCTb, COOEPHCAHUE SYMYCd, CIEeNeHb 3ACONeHUs U IPO3UU.

Knrueswie cnosa: I'IC, oucmanyuontoe 30H0upoganue, 20po0, YCmouyu8oCcmp, 20pOOCKOU 1aHOwApm.

GIS MODELING OF THE IMPACT OF GEO-MORPHOLOGICAL STRUCTURE ON
INFRASTRUCTURE PLANNING IN THE CITIES OF THE KURA-ARAZ REGION

Amanova Sh.S.,
PhD in Geography, lecturer at the Department of «Soil Science and Real Estate Cadastrey,
Baku State University, Baku

Abstract. The Remote Sensing method is the most optimal and economically efficient research method used in modern
times. Through this method, it is possible to study many natural objects, including soil and vegetation, landscape cover,
water bodies and climate elements. Through Remote Sensing of the soil, preliminary information about soil composition
(granulometric composition, properties, types, etc.) and soil cover is obtained. In order to evaluate the soil cover for the
purpose of monitoring, its moisture, humus, salinization and degree of erosion are studied.

Keywords: GIS, Remote Sensing, city, sustainability, urban landscape.

Introduction. The rapid expansion of urban areas in the Kura-Araz lowland necessitates an
accurate assessment of the natural landscape to ensure sustainable infrastructure development. Urban
centers in this region are mainly located in flat areas characterized by complex hydrogeological and
geomorphological conditions [4]. The integration of Geographic Information Systems (GIS) and
Remote Sensing (RS) technologies provides a powerful framework for modeling these conditions
with high spatial accuracy.

Geomorphological factors, including elevation, slope, and aspect, play a crucial role in
determining the spatial direction of urban growth and the stability of engineering structures [3]. In
the Kura-Araz lowland region, the dominance of lowlands and proximity to the Kura River often lead
to challenges such as high groundwater levels and soil salinization, which directly affect urban
infrastructure [1].

The aim of this study is to model the geomorphological structure of the region’s urban centers
using digital elevation models (DEMs) and multispectral indices such as NDVI and NDWI [5]. By
analyzing the relationship between terrain morphology and land cover, the study provides important
information for optimizing infrastructure planning and reducing environmental risks in urbanized
landscapes [2].

Material and method. The study uses a comprehensive methodology based on the integration
of satellite imagery and GIS-based terrain modeling to assess urban landscapes. We processed
multispectral data from the Landsat-8 satellite to obtain indices such as the Normalized Difference
Vegetation Index (NDVI1) and the Normalized Difference Water Index (NDWI), which allowed for
the classification of land cover and moisture patterns. Finally, to analyze the impact of
geomorphology on urban infrastructure, we constructed a Digital Elevation Model (DEM) of the
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study area by calculating parameters such as slope aspect, terrain curvature, and absolute elevation in
a 20 km buffer zone along the Kura River.
Results. The results below provide a detailed statistical and spatial distribution of these
environmental parameters, providing a clear idea of the current geoecological state of the study area.
We have calculated the elevation, slope and exposure of slopes based on the digital relief model
of the study area. For the analysis of the maps, we have created a buffer zone at a distance of 20 km
on both banks of the Kura River and conducted analyses. The study area is mainly located below sea
level in terms of absolute altitude. This makes its relief more exposed to anthropogenic impacts. The
absolute altitude is relatively high in the northeastern part of the study area.
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Figure 1. The absolute height of the terrain in the Kura-Araz plain, the slope and aspect of
the topography

The slope of the relief is mainly up to 1 degree. The low slope creates conditions for the
development of agriculture. Both the favorable relief and the availability of water resources create
conditions for this. However, the close location of groundwater leads to problems such as salinization.
Traditional irrigation systems accelerate this further.

Areas with an altitude of less than 0 meters have the highest indicator, covering 91.4% of the
study area. The least area is covered by areas of 400-500 m and above 500 meters. Also, areas with
an altitude of 0-100 m occupy an important place (Figure 2).
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Figure 2. Elevation of the investigation area (%)

The majority of the study area is covered by slopes facing south and southwest, covering 13%
of the area, respectively. Slopes facing other directions cover 12-12.5% (Figure 3).
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Figure 3. Aspect of the topography (%)

Since the study area is a plain, the terrain has a low slope, with most of the area having a slope
of up to 5 degrees (Figure 4).
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Figure 4. Slope of the topography (%)
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Table 1 presents the statistical distribution of the Normalized Difference Vegetation Index
(NDVI) on 12 July 2010, classified according to minimum and maximum NDVI values and their
corresponding area coverage (in hectares). The total study area amounts to 791,000 ha.

The largest proportion of the area is concentrated within low NDVI values (0.0-0.19). In
particular, the 0.00-0.09 NDVI range covers 210,292 ha, while the 0.10-0.19 range accounts for
212,655 ha, indicating the dominance of sparse or weak vegetation cover. Such NDVI values are
typically associated with semi-arid lands, bare soil, or areas affected by anthropogenic pressure.

Areas with moderate vegetation density (NDVI 0.20-0.39) occupy a considerable portion of
the territory. The 0.20-0.29 class covers 140,890 ha, and the 0.30-0.39 class covers 95,345 ha, which
may correspond to seasonal grasslands, rangelands, or moderately vegetated surfaces.

Higher NDVI values, representing dense and healthy vegetation, are observed over relatively
limited areas. Specifically, 43,064 ha fall within the 0.40-0.49 range, 9,447 ha within 0.50-0.59, and
only 394 ha within the 0.60-0.69 range. These areas likely represent irrigated agricultural lands, forest
patches, or zones with high biomass productivity.

Negative NDVI values (-0.43 to 0.00) cover 78,913 ha, which are commonly associated with
water bodies, barren land, or urbanized surfaces.

Overall, the results indicate that in July 2010, the study area was predominantly characterized
by low to moderate vegetation cover, while areas with high vegetation density constituted only a
minor fraction of the total territory.

Table 1.

Statistical indicators of NDV index on July 12, 2010

Ne AREA (ha) NDV indexes
MIN MAX

1 78913 -0,43 0
2 210292 0 0,09
3 212655 0,1 0,19
4 140890 0,2 0,29
5 95345 0,3 0,39
6 43064 0,4 0,49
7 9447 0,5 0,59
8 394 0,6 0,69
Total 791000

Table 2 summarizes the statistical distribution of the Normalized Difference Water Index
(NDWI1) values for the year 2022, classified according to minimum and maximum index ranges and
their corresponding area coverage (in hectares). The total analyzed area is 791,000 ha.

The results show a clear dominance of negative NDWI values (-0.51 to 0.00), which account
for 779,772 ha of the study area. Such values typically indicate non-water surfaces, including dry
soil, built-up areas, and sparsely vegetated land, reflecting generally low surface moisture conditions
across the region.

Areas with low positive NDWI values (0.00-0.09) occupy 8,903 ha, suggesting limited
presence of surface moisture or shallow water features. Very small areas fall within the 0.10-0.19
range (525 ha) and the 0.20-0.23 range (1,800 ha), which correspond to water bodies or highly moist
surfaces.

Overall, the spatial distribution of NDWI in 2022 indicates that water-related surfaces constitute
only a minor fraction of the total territory, while dry and non-water land covers overwhelmingly
prevail. This pattern may reflect arid climatic conditions, limited surface water availability, or
intensive land use within the study area.
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Table 2.
Statistical indicators NDW indexes in 2022 (ha)
Ne AREA (ha) NDW indexes
MIN MAX
1 779772 -0,51364 0
2 8903 0 0,099
3 525 0,1 0,199
4 1800 0,2 0,23
Total 791000

Conclusion. The study shows that the low-lying geomorphological structure of the Kura-Araz
region, characterized by minimal slopes and high groundwater levels, significantly determines the
direction and safety of urban infrastructure planning. GIS modeling and remote sensing indices such
as NDVI and NDWI have proven to be important tools for identifying areas with high anthropogenic
pressure and potential salinization risks within urban boundaries. Consequently, the integration of
these spatial analyses into future urban planning strategies is crucial to ensure the long-term stability
and ecological sustainability of the region's urban landscapes.
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IKOJOIrHYECKHUE HUIIN U JEMOT'PA®UYECKAA CTPYKTYPA
nonyJjsiuu BUJ10B POJIA IRIS L. B 3AITATHOM A3EPBAUI/KAHE

AckepoBa JLA.,
cmapuiutl npenooagameis,
Aszepbaiiodcanckuil 20Cy0apcmeenHblll azpapHulil yrugepcumem, 2. 1 iHodxca

Annomayus. B cmamve npedcmasiieHbl pe3yibmamvl UCCIEO08ANHUSL KIUMAMUYECKUX HUUL U O0emozpaguueckoll
cmpyKkmypuvl nonyasayuii 6udos pooa Iris L. 6 3anaonom Azepbdaiiosncane. C ucnonv3osanuem 3K0I0SUHECKUX WIKAT
nokazano, umo suoemuunvle euovl (I alexeenkoi Fomin, |. iberica Hoffm) sensiomes cmenomonnvimu. Buisenerno
cmapeHue nonyisyuil U CHudIceHue penpodykmuenozo nomenyuana y I. paradoxa Stev. na ¢one ammponozennoti
naepysku. Obochosana HeobXo0UMOCmb OXPAHbL MECMOOOUMAHU.

Knrouesvie cnoea: 6uopasnoobpaszue, poo lIris L, sxonoeuueckue nuwu, Oemozpagus NORYISyuil, 3HOEMUKU,
AHMPONO2EHHAsL HAZPY3KA.

ECOLOGICAL NICHES AND DEMOGRAPHIC STRUCTURE OF IRIS L.
POPULATIONS IN WESTERN AZERBAIJAN

Askerova L.A.,
Senior Lecturer, Azerbaijan State Agricultural University, Ganja

Abstract. The article presents the results of a study on the climatic niches and demographic structure of Iris L. populations
in Western Azerbaijan. Using ecological scales, endemic species (I. alexeenkoi Fomin, I. iberica Hoffm) were shown to
be stenotopic. Population aging and a decrease in reproductive potential were revealed in I. paradoxa Stev. due to
anthropogenic load. The need for habitat protection is substantiated.

Keywords: biodiversity, genus Iris L, ecological niches, population demography, endemics, anthropogenic load.

BBenenue IIpoGnema coxpaneHuss OHMOpPa3HOOOpa3Usi U DKOJOTHMUECKOM peaduIuTaIluu
JerpaiipOBaHHbBIX JAaHAIMA(TOB MPHOOPETaeT 0COOYI0 aKTyadbHOCTh B YCJIOBMSIX TJIOOANBHBIX
KIIMMaTHYEeCKIX M3MCHEHHI M BO3PACTAIOINIETO aHTPOIIOTEHHOTO Tpecca. KaBka3ckuil SKOpernuoH,
4acTbIO KOTOPOTO SIBISIETCS TeppUTopus AzepOaiimkaHa, MpU3HAH OAHUM U3 BaXKHEHIINX MUPOBBIX
IIEHTPOB pacTUTEIbHOrO dHAeMHu3Ma. OJHAKO TOPHBIE W apUIHBIC YKOCHCTEMBI PETrHOHA KpaiHe
ySI3BUMBI K HEPALMOHAILHOMY TTPUPOIOTIOIB30BaHUIO [4].

3HaUMMBIM KOMIOHEHTOM (UIOphl 3amagHoro AsepOaiikaHa BBICTYNAIOT MPEACTaBUTEIN
poxa Iris L. (Mpucossie). MHOTHE BHIBI 3TOTO POJAa XapaKTEPU3YIOTCSA Y3KHMHU SKOJOTHISCKUMHU
apeajamu, CrenupUIESCKUMU TPEOOBAHUSIMH K IMOYBCHHO-KIMMATHYCCKHM YCIIOBHSM U BBICOKOH
YyBCTBUTEIHLHOCTHIO K TpaHC(OpMalMK eCTeCTBEHHBIX JaHAmAPTOB. DTO JeNaeT UX HaleKHBIMU
(UTOMHIUKATOPAMH COCTOSTHUSI TPUPOJHONW CPEasl W TPOIECCOB Jerpajanuu skocucteM [1].
HecmoTpss Ha BBICOKMH HHTEpeC K JI€KOPAaTUBHBIM U JIEKAPCTBEHHBIM CBONCTBAM HPHCOB,
MOMYJISIIHOHHO-OHTOTEHETHUECKHE ACTICKThI X IMPOU3PACTAHUS B PETHOHE U3YYCHBI HEIOCTATOYHO.

[{enpro JAaHHOTO KCCIIEIOBAHMS CTalla KOJIMUYECTBEHHAs OIICHKA MapaMeTPOB SKOJIOTHUYECKHX
HUIII U KOMIUIEKCHBIN aHaIu3 JeMOTpapuvecKod CTPYKTYpBI MOMYJISAIMA PEIKUX M SHIACMHYHBIX
KOPHEBUIIIHBIX BUJOB poja Iris L Ha repputopun 3amaaHoro AsepOaiimkana st pa3paboTKi HaydHO
000CHOBAaHHBIX CTPATETHIA UX COXPAaHEHUS.

Matepuanbl 1 MeTOABI HccenoBaHus [loneBblie nccienoBanus IPOBOAMIUCH MAPIIPYTHO-
IKCITCUIIMOHHBIM METOJOM B TIEPHOJ aKTUBHOW BereTallid W MBETCHUs pacTeHwmid. OOBbeKkTaMu
WCCIIETOBAHUS TIOCITYKUIU [EHOMOMYIAIUU 13 BUIOB MPHUCOB, MPOU3PACTAIONINX B Pa3THUYHBIX
BBICOTHBIX TIOsicax U (puTorieHo3ax 3anagHoro AzepoaiimkaHa.

Or1eHKa 3KOJOTUYECKON TNIACTUYHOCTH U aMILTUTYbl KIIMMATHYECKUX HUII TPOBOAMIACH C
ucnoJjib3oBanreM skojormdeckux mmkan J[.H. IlpiranoBa [6]. AHanu3upoBaJMCh BemylIUE
abuotnueckre (aKTOPhI: TEPMOPEKUM, YBIAKHEHHE (OMOpPOPEKUM), KPHOPESKHM, a TaKKe
00orarcTBO MOYB a30TOM M KHCJIOTHOCTh cyOcTpaTa. [ KOJMYECTBEHHOM OLIEHKH MPUMEHSIICS
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pacueT HHIEKCa TOJEPAHTHOCTH, IO3BOJSIOUINI IEPEeBECTH ONKCATENbHBIE XapaKTEPUCTUKH
MECTOOOUTAHUI B TOUHBIC IIU(PPOBBIC 3HAUCHHUSL.

Wzydenue pemorpaduyeckoil CTPyKTypbl 0a3MpOBalioCh Ha OOIICTIPUHATBHIX METOJMKaX
MOMYJISAIMOHHON Omonoruu pacreHuit [3, 5]. Ha kIioueBBIX ydacTKax 3aKjIa/IbIBAIUCH YYCTHBIE
wiomaaku pasmepom 1x1 wm. Ompezpensnach IUIOTHOCTH oco0ell M HX paclpeneieHue Io
OHTOTEHETUYECKUM COCTOSIHUSIM: TPOPOCTKH (p), IOBEHW IbHbIE (j), HMMMaTypHble (im),
BUPTUHWIBHBIC (V), TCHEpaTUBHBIC (g) M CECHWJIbHBIC (S). THIT IIECHONOMYISAIUN YCTAaHABIMBAJICS HA
OCHOBE KJIacCH(DHKAIUU «JIeNIbTa-0OMeray (MHACKCHI BO3PACTHOCTH U d(H(PEKTUBHOCTH).

Pe3yabTarsl ucciaenoBanus M ux odcyxaenne Oyenka sKonocudeckux Huul. Pe3ynbrarsl
MHOTOMEpPHOTO aHaJIW3a BBIABWIM YETKYIO JMXOTOMHIO B SKOJOTHUYECKHX CTPATETUSX HM3YUYEHHBIX
BujgoB. Illupoko pacmpocTpaHeHHbIE BHABI JEMOHCTPUPYIOT TMPU3HAKH  SKOJIOTHUYECKHUX
TEHEPAIMCTOB, 00J1a]1asi BHICOKOM BAJIEGHTHOCTBHIO MO OTHOIICHHIO K OCHOBHBIM TEMIIEPATypPHBIM U
snaduyeckum pakTopam.

Hanpotus, sHnemudnbie u cyosnaemuunbie Buabl (1ris alexeenkoi Fomin, I. Iberica Hoffm.,
I. camillae Grossh.) xapakTepu3yroTcst Kak IpKO BBIPaXKEHHBIE CTEHOTOITbI. AHAIM3 [TOKa3aJl, YTO OHH
00JIaaroT KpaifHe y3KOH AKOJIOTHYECKOM aMILTUTYI0H 10 IIKaje yBIaKHEHHUs U OoraTcTsa 1mous. Mx
apeasbl MPUYPOUCHHI K crielu(PUuIecKuM MUKpopenbedHbIM (popMaM ¢ XOpOIIO IPEeHUPOBAHHBIMU,
CyXMMH TIOYBaMH C OIpeAesieHHbIM ypoBHeM pH. Beicokas cnenuanuzanus OmpeesieT
KPUTHYECKYIO 3aBUCHMOCTh 3THUX BHJIOB OT CTa0OMJIBHOCTH MUKpOKJIMMata. J(ake He3HAUNUTENbHbIE
CYKIIECCHOHHBIE CIIBUTU WJIU YIUIOTHEHUE BEPXHETO TOPU30HTA MOYBHI BCIICICTBHE AHTPOIIOTEHHOTO
BO3JICHCTBUS MPUBOISAT K STUMHUHAIIMY JTAHHBIX BUIOB U3 (DUTOLIEHO3A.

Hemocpaguueckaa cmpykmypa nonyaayui. Jlemorpapuueckass OLEHKAa OTpa)xaer
HEMOCPEJACTBEHHOE BIUSHUE Jerpajaluu JaHAmadToB HA KU3HECIOCOOHOCTh PacTeHUU. AHaIHU3
OHTOT€HETUYECKUX CIIEKTPOB YETHIPEX KIIOUEBBIX BHUJOB TIOKa3aJl TPEBOKHBIC TEHJICHIIUH,
CBUCTEIHCTBYIOIINE O HAPYIICHUH €CTECTBEHHOTO CEMEHHOTO BO30OHOBIICHHS.

Oco0eHHO KpUTHUECKas CUTyalus 3aKCHpOBaHa B IeHomomysnusax Iris paradoxa Stev.
(Mpuc mapanokcanbhblii). Ha KOHTpONBHBIX (HEHApPYIIEHHBIX) YYacTKaX CHEKTP MOMYJISIUU
SIBJISIETCS] JIEBOCTOPOHHUM WJIM TIOJIHOWICHHBIM, C JOCTATOYHOW JOJEH MOJOABIX ocoOei (mo 35—
40%). OgHako Ha y4yacTKax, MOJBEP>KEHHBIX WHTEHCHUBHOMY BBINIACY CKOTA, OHTOTCHETUYECKUI
CHEKTp PE3KO CMENIAeTCs BIPAaBO. ba30BBIM CIEKTP TAKUX LEHONOIYJALMN XapaKTepu3yercs
aOCOIOTHBIM JIOMHHHUPOBAHUEM CTapEIOIINX T€HEPATHBHBIX M CEHHIbHBIX KJIOHOB (cBbIIe 60%0)
MIPU TPAKTUYECKU TTOJTHOM OTCYTCTBUH MPOPOCTKOB M FOBEHWJIBHBIX PACTEHUM.

YcTaHOBIIEHO, YTO TTIABHBIMU (DAKTOpaMH TUTPECCUU BBICTYAIOT:

1.  VHTEeHCHBHBIN MEepeBHINIAC MEJIKOTO POTaTOTO CKOTA, MPUBOASIINNA K MEXaHUUYECKOMY
MOBPEKICHHUIO T€HEPATUBHBIX MOOETOB 10 MOMEHTA CO3PEBAHUS KOPOOOUEK.
2. YIUIOTHCHHE IMOYBEHHOT'O MOKpPOBa, MPEMSATCTBYIOIIECE YKOPEHEHUIO

HEMHOT'OYHCJIEHHBIX IIPOPACTAIOIINX CEMSIH.
3. Heperynupyempiii cOop MBETYymHMX DJK3EMIUBIPOB MECTHBIM HACEJICHHEM B

KOMMEPUYECKHUX LENSIX (Ha OyKeTbhl), YTO HAHOCUT NMPSAMOH yliepOd ceMeHHOMY OaHKy MOMYJISIHH.

COBOKYHHOCTB ITHUX (baKTOpOB 3aIMyCKacT MCXAaHU3M TI'CHEPATUBHOI'O coosg — IomyJsinun
NEePexXoAsIT B KaTErOpUI0 PErpecCUBHBIX, yTpauuBas CHOCOOHOCTh K CaMONOJIEP)KaHUIO U
BOCCTAHABIIMBAsACh HCKIIOYUTENBHO 3a CYET MEIJIEHHOTO BETeTaTHMBHOIO pPa3pacTaHUsl CTapbIX
KopHeBuil [3].

BbiBoabl. AHTpomorenHas Tpancopmanus JanamadToB 3anaaHoro AsepOaiiakaHa BeleT
K TPSAMOMY COKPAICHHIO YHUCICHHOCTH YS3BHMBIX Y3KOIHIEMHYHBIX BUAOB poxa Iris L.
[TonydyeHHble TOMYJSIIMOHHBIE TapaMeTpbl AMIMUPUYECKH OOOCHOBBIBAIOT MPUOPUTETHBIE
HaNpaBJIeHUs B 00JIACTH HKOJIOTHYECKOM peadmInTaIiH.

21.]'[5[ NpeaAOTBPAIICHHA JTOKAJIBHOI'O MCYE3HOBCHUA CTCHOTOITHBIX BHJIOB M BOCCTAHOBJICHUA
JeTPaJMPOBAHHBIX MOMYJISAIMNA HE00X0IMMa peau3ays CiIeIyomero KOMIieKca Mep:

1. Crporoe perimaMeHTHpOBaHKE MACTOUIIIHONW HATPY3KH B BECCHHE-JIETHUN TIEPHUO]] B MECTaX
JIOKAJIM3allu pCAKUX HOHy.HHLIPIfI.
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2. OpraHusaiiss CeTH MHKPOPE3EPBATOB Ha TEPPUTOPHUSX C HAWBBICIICH IUIOTHOCTHIO
9HJICMHYHBIX BUIOB UPUCOB ISl COXPAHCHHUS YHUKAILHOTO TeHO(POH 1A,

3. IpoBenenue TOITOCPOYHOTO MOHHTOPUHTA IEeMOrpadHIECKUX MOKa3aTeneil Moyt
(ocobenHo |. paradoxa Stev. u |. Iberica Hoffm.) ¢ ucnone3oBanuem I'MC-TexHonOrMiA.

4. Pa3paboTKa TPOrpaMM PEHHTPOIYKIHH (BBIpAalllUBaHHE €X-Situ C MOCIEMYIOIIM
BO3BPAIICHHEM B BOCCTAHOBIICHHBIC €CTECTBEHHBIC MECTOOOHTAHHN).

CoxpaHeHHe YHHKaIBbHOTO MPHPOAHO-PECYPCHOrO MOTEHIMANa peruoHa Tpebyer
CHCTEMHOT'O HO/IX0/1a, OalaHCHUPYIOIIETO TPaJULHOHHOE CeJbCKOX035HICTBEHHOE
[PHPOJIOIONIB30BAHIE U 3312491 SKOJOTHYECKOI peabuInTaIlMi HAPYIICHHBIX JIAH AP TOB.
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COBPEMEHHBIE METO/bI JAHAITA®THbBIX U
JAHAITA®THO-IKOJIOTMYECKHUX UCCJIEJJOBAHUM

AxmaroB T.T.,
cmyoenm 2 Kypca HanpaeieHus.
«HHpOKOMMYHUKAYUOHHBIE MEXHOL02UU U CUCTNEMbL CEA3UY
@I'BOY BO «Yeyenckuii cocyoapcmeennwiii ynusepcumem um. A.A. Kaoviposa»
AnbGorauuena JL.A.,
ooyenm kageopwl «llpocpammuposanue u UHGOKOMMYHUKAYUOHHbLE MEXHOIO2UU»
@I'BOY BO «Yeyenckuii cocyoapcmeennwiii ynusepcumem um. A.A. Kaoviposay

Annomayus. B cmamve paccmampusaiomcst cospementblie Memoobl IaHOUAGMHbIX U TAHOUADMHO-IKOL0SULECKUX
uccneooganui. Ocoboe 6HUMAHUE YOensdemcs YOANEHHbIM MemoOdM, 2eOUHGOPMAYUY, MOOTUPOBAHUIO U NOIEBbIM
memodam. Tloxkazana ux ponv 6 anaiuze CMpyKmypol, OUHAMUKU U YCMOUYUBOCMU eCMECHEEHHbIX KOMNIEKCOS.
Ommeuaemcs 8aHCHOCHb KOMIIEKCHO20 NOOX00d K U3YUeHUI0 TAHOUAPMO8 NOO AHMPONO2EHHbIM 8030€lCTHEUEM.
Knrouesvie cnosa: nanowagm, nanowagpmuas sxonoeus, I'MC, Oucmanyuonnoe 30HOUpOGanue, MOHUMOPUHE,
Modenuposanie.

MODERN METHODS OF LANDSCAPE AND
LANDSCAPE-ECOLOGICAL RESEARCH

Akhmatov T.T.,
2-year student majoring in Infocommunication Technologies and Communication Systems
Kadyrov Chechen State University
Albogachieva L.A.,
Associate Professor, Department of Programming and Infocommunication Technologies
Kadyrov Chechen State University

Abstract. The article discusses modern methods of landscape and landscape-ecological research. Particular attention is
paid to remote, geoinformation, modeling, and field methods. Their role in the analysis of the structure, dynamics, and
stability of natural complexes is shown. The importance of an integrated approach in the study of landscapes under
anthropogenic impact is noted.

Keywords: landscape, landscape ecology, GIS, remote sensing, monitoring, modeling.

BBenenme. Jlanamadr cerogHs — 3TO yKe€ HE IMPOCTO COBOKYIHOCTb IPHUPOJIHBIX
KOMITOHEHTOB, a >KMBas, MOCTOSHHO MEHSIONIAsiCS CHCTeMa, B KOTOPYIO BCE IIy0)ke BCTpOEHA
XO3SICTBEHHAs aKTUBHOCTh 4eNOBEKa. JlaBleHHe Ha MNPUPOJHYIO Cpeay pacTET: MO OIEHKaM
EBponeiickoro areHTcTBa mo OKpykatouiei cpene, 3a nepuon ¢ 2000 mo 2022 rox miomaab
ypbanm3upoBaHHBIX TeppuTopuii B EBpomne yBemunuumnace Oonee yem Ha 20%. DT0 HEM30€XKHO
OTpaXKaeTCs HA CTPYKTYPE U YCTOMYMBOCTH MPUPOTHBIX KOMIUIEKCOB [3, 4].

[TapamnensHO ycHIMBAeTCs BIUSHUE KIMMATHUYECKUX (PakTOpoB. «CABUTH TeMIEPAaTypPHBIX
PEKHMOB, HM3MEHEHHE XapakTepa OCaJKOB W Y4YallleHHEe HKCTPEMAaTbHBIX IOTOIAHBIX SBICHHMA
MPUBOAT K TpaHCHOpMAIUsIM, KOTOPBIE YKE€ HEJb3sI OTCIEIUTh UCKIIOUNUTEIHLHO TPAIUITHOHHBIMA
MeTo/aMu. B psane peruoHoB GUKCHPYETCSs YCKOpEHHE Jerpajallid IOYB W CHIDKCHHE
MPOJYKTUBHOCTH PACTUTEIBHOTO IOKPOBA, YTO OCOOEHHO 3aMETHO B 30HAaX HMHTEHCHBHOIO
3emiienonib3oBanus» [1]. Ha aToM ¢doHEe moaxon K M3ydeHHIO JNaHAMAa(TOB 3aMETHO M3MEHUIICS.
[ToneBbie HaOIMIOIEHNUS TO-TIPEKHEMY OCTAIOTCA OCHOBOM, HO X YK€ HEJOCTaTOYHO ISl TOHUMAaHUs
MPOLIECCOB B TOTHOM 00BEMe. CeroHs rucciaenoBaTeNnb padboTaeT Ha CThIKE HECKOJIBKUX TEXHOJIOTUN
— OT CIIyTHUKOBOT'O MOHUTOPHHTA JI0 TPOCTPAHCTBEHHOT'O MOICIMpOBanus [2, 5].

Martepuanbl 1 MeToabl. OCHOBA MCCIIEIOBaHUS CKIIAIBIBACTCS M3 PA3HBIX THIIOB JAHHBIX,
KOTOpBIE OMOJHSIOT APYT Apyra. B mepByio oyepenb MCHOIB3YIOTCS CIYTHUKOBBIE CHUMKH — OT
OTKPBITBIX apXuBOB Bpojie Landsat 1o Gosiee neTanm3upoBaHHBIX KOMMEpUECKuX n3o0paxkeHuid. C
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UX IOMOILBIO MOXHO HA0II0/1aTh, KAK MEHSETCS TEPPUTOPUS: OT HEOOIBIINX YYACTKOB 10 KPYIHBIX
peruonoB. K aTomy n100aBistiroTcst U@ poBbIE KapThl M CTATUCTUKA — HAIIPUMED, JAHHBIE O TUIOTHOCTH
HACEJICHUs, CTPYKType 3€MJIEIIOIb30BaHUs WM CTENEHU MPOMBILUICHHOTO OCBOCHMS. BmecTe oHn
aoT 0ojee WEeNbHOE MPEJACTABICHHE O MPOUCXOMANIEM. 3aMETHYIO pOJIb HUTPAOT METOIbI
JUCTAaHIIMOHHOTO aHanu3a. OUH U3 caMbIX IIOHATHBIX M YaCTO IIPUMEHSAEMBIX [T0Ka3aTeIIe — HHAEKC
NDVI, no koropomy CyJsT O COCTOSHUU pacTuTenbHOCTH. Ha npakTuke 3HaueHus Huxe 0,3 o0bIuHO
TOBOPAT O IpOOJeMax: 3TO MOXET ObITh 3acyXa, UCTOLICHHUE [OYB WU BIMSHHUE XO35HCTBEHHON
nearesibHOCTH. «B psge permonoB Bocrounoit EBporbl 3a mocieaHue Tolbl JEUCTBUTEIBHO
(bUKCUPOBAJIOCH CHIDKEHHE ITOrO MOKa3zaress npuMepHo Ha 8—12%, u 3TO coBmajaeT ¢ pocToM
CEJIbCKOXO3SIIICTBEHHON Harpy3km» [2, 3].

YroObl coOpaTh BCE 3TO B €AMHYIO KAPTHUHY, UCIIOJIb3YIOT F'€OnH(OpMallMOHHbIE cucTeMbl. OHU
MO3BOJISIOT HE MPOCTO XPAaHUTH JaHHBIE, @ COMOCTABIATh UX MEXAY COOOW: HampUMep, CPABHUBATh
IIPUPOJHBIE XAPAKTEPUCTUKM C HSKOHOMHYECKMMH II0KA3aTeIsIMU WIM HAaXOAWThb YYacTKH C
MOBBIIIEHHBIM puckoM Aerpanauuu. Ilo cyru, T'MC nomoraer yBUIeTh CBSI3U, KOTOPbIE CIIOKHO
3aMEeTHUTb IIPU Pa3pO3HEHHOM aHanu3e HHdopmaruu. [Ipu 7TOM MOJIIHOCTBIO 0TKA3aThCS OT MOJIEBBIX
paboT HEBO3MOXKHO. BbIe3/1bI HA MECTHOCTD, ONTUCAHNE PACTUTEIHLHOCTH B OTOOP P00 MOYBHI JAIOT
Ba)XKHbIE JETalM, KOTOpble HE BUAHBI Ha CHUMKaX. Takue HaOJIOJCHHUS IOMOTalOT YTOYHATh
pe3yabTaThl ¥ N30eraTh OMMOOK, OCOOCHHO B HEOTHOPOJHBIX U CIIOKHBIX Janamadrax [1, 5].

Pesynbrarel M 00cy:kaenme. lcrnonb3oBaHHME COBPEMEHHBIX HHCTPYMEHTOB 3aMETHO
M3MEHUJIO caM MOAXOJA K aHanu3y Tepputopuil. Eciu pasblie MOXHO OBLIO TOBOPUTH TOJBKO O
TEKYLIEM COCTOSIHUM, TO TENEPD MOSABIIAETCS BO3MOXKHOCTD OTCIIEKUBATh U3MEHEHUS Ha IPOTKEHUU
MHOTHX JIET. DTO TMO3BOJSET JIydllle MOHWMaTh, KaK MMEHHO pa3BUBACTCA JaHAMAPT U Kakue
nporecchl B HEM npeobaanaror [3, 4].

OOBIYHO yuyeHbIE CMOTPSAT Ha HECKOJBbKO BEILEH: KaK JKUBET IPUPOJIa, HE CTAHOBUTCS JIU €M
Xy’K€ U Kak CHJIbHO Jtoau el memaroT. [To dakTy, 3To mpocTo nocTosiHHAas poBEpKa TOro, BCE JIU B
nopsake. COyTHUKH B 3TOM JieJie — IJIaBHbIe TOMOITHUKY. OHU 3aMeyaroT TO, YTO YEJIOBEK B YIIOP HE
YBUIUT. «JlomycTuM, Jiec HaunHaeT NOTUXOHBKY yObIBaTh. ['J1a3aMu 3T0 He MoiimMellb, a Ha CHUMKax
13 KocMoca Bc€ BUIHO 1o 1udpam. beiBaer, 4To Takue TPEBOKHbIE 3HAKU MOSBISAIOTCS 3a Mapy JIeT
710 TOTO, KaK BCE CTaHET COBCEM II0XO0. CrennanbHble KapThl IOMOTAIOT MOHSTh, B KAKMX MECTaxX
npupoa crpagaet oonbiie Bcero. M TyT Beerya ojiHa U Ta e KapTHHA: 4yeM OOJIbIIe YETOBEK CTPOUT
U paboTaeT Ha MeCTe, TeM XYyKe XKHUBeTcs npupojie. [Ipo 3To y>xe MHOTO pa3 mucaiu B KHUXKKaX I10
HKOJIOTMH: KOT/Ia MBI CTPOUM JOPOTH MJIU 3aBOJIbI, MBI IIPOCTO PEXKEM JIEC U MOJISI Ha MEJIKUE KYCKI»
[4, 5].

Emé onno Hanpasnenue — monenupoBanue. [lo cytu, 3To cnocod npukuHyTh Ha Oyayliee: a
410 BoOOIIE OyAeT nanbiie? MoxHO, HalpuMep, pacCuuTaTh Ha KOMIIBIOTEpPE, BO YTO MPEBPATUTCS
JecC WIM ToJie, eclid Mbl OyJeM CTpPOUTh TaM TaK e aKTHUBHO, Kak ceiuac. Mnu, Haobopor,
IIOCMOTPETh, YTO U3MEHUTCS, €CIIM BOBPEMsI IPUTOPMO3MUTH M BBECTH 3alpeThl. Takue MpOrHO3bI
OYE€Hb TIOMOTAIOT, KOT'/1a HY>KHO 3apaHee PelInTbh, KakK JIydllle HCIOoIb30BaTh 3eMilto [3].

K Tomy ke ceifuac Bc€ yaiie 3a Hac paboTatoT poOOTH U MporpaMmbl. COBpEMEHHBIE CIIOCOOBI
00pabOTKHU JAHHBIX — T€ € YMHBIE aJITOPUTMBbI — JIETKO TIEPEBAPUBAIOT TaKKe TOPbI HH(POPMAIUH, C
KOTOPBIMH paHbILIE JIFOJIU BOHIUCH Obl roJaMH. ITO HE TOJIBKO ObIcTpee, HO U Han&xHee. MammHa
BeJb HE YCTAET U He OIIMOAaeTcs TakK, Kak YelIOBEK, I0ITOMY U Pe3yJIbTaThl MOTyYaroTcsl TouHee |5,
149].

3akiri0ueHue. 3a MocaeAHuE TOJIbI 32 MPUPOJION CTaJU CISAUTH OoJiee TIaTebHO. Teneps yxe
HEZ0CTAaTOYHO MPOCTO MEPEUUCIINUTD, YTO MMPOUCXOJUT BOKPYT — BaXKHO MOHSTH, IOUEMY BCE TaK U
4yTOo Hac xzAer Buepenu. Ceiliuac Bc€ yallie CMOTPST Ha TO, KaK CBA3aHbl KU3Hb MPUPOJBI U Aena
moeil. Jlydiie Bcero BBIXOAUT, KOTAa CMEIINBAIOT Pa3Hble MOAX0AbI. CIIyTHUKHU IOMOTalOT YBUIETh
BCIO KQpTHUHKY IIEJIMKOM M TO, Kak oHa MeHsieTcst ronamu. Kapter 'MIC momoratot pazoOpaThces, rie
M YTO HAaXOAMTCSA. A BBUIA3KH Ha MECTO, «B MOJ», M00aBIAIOT YeTKux jaeranedt. Korga Bcé 3T0
COOMpAlOT B OAHY Ky4y, KapTUHKA CTAaHOBHUTCA SICHOM, U MOKHO HE MPOCTO ONMHCcaTh MpodieMy, a
peaslbHO IPUKHUHYTh, K ueMy Bc€ uzer [1, 5].
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«TexHOIOruM Ha MECTE HE CTOSIT, M B UCCIIEI0OBAaHUAX 3TO Cpa3zy BUIHO. JlaHHbIE ceifuac ctanu
HAaMHOT'O TOYHEE, J1a ¥ paboTaTh C HUMU CTaJIO B pa3bl mpouie u OsicTpee. biarogaps 3ToMmy MOXKHO
HOPMAJIbHO YIPABIIATh 3eMJISIMUA — HE IIPOCTO ThIKATh MaJbLieM B HEOO, a ONMUpaThes Ha GakThl. ITO
OYCHB BBIPYYAET, KOTJIa XOUYETCsI U IPUPOJY COXPAHUTb, M MOJIB30BAThCs i ¢ ymom» [2, 5].
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@I'BOY BO «Yeuenckuii cocyoapcmeenuulil yuugepcumem umenu A.A. Kaoviposa»

Annomayusn. B oannoii cmamve paccmampugaiomcs 60npocyl, C6A3AHHbIE C USMEHEHUSMU TAHOUAPMO8 NOO GIUAHUEM
XO3SUCMBEHHOU OesimelbHOCMU. AHMPONO2EHHAs MPAHCHopMayus 1aHOUAPMO8 — MO YCMOUHUBOe USMEHEHUE
NPUPOOHBIX MEPPUMOPUATILHBIX KOMNJLEKCO8 MO0 B030€liCUuemM XO3AUCMEEHHOU 0eamenlbHOCmU Yenogekd. Omom
npoyecc npugooUm K npeobpazoeanuto Cmpykmypbl, (QVHKYull u coCMosnUsi IKOCUCEM, YMOo dauje 6ce20 npugooum K
HezamueHvim nocieocmausim. OcobenHocmu 1anowmagdmos oxkasviarom 00IbULOe GIUAHUE HA CENbCKOXO03AUCTEEHHYIO
OCB0EHHOCHb MEPPUMOPUU U CENlbCKOXO3AUCMBEHHOe PALlOHUPOSAHUE, MAK KAK pPA36umue ompaciell CelbCKo2o
XO35UCMBA HANPAMYIO 3A6UCUNL O COCMOSIHUSL KOMILOHEHMO8 TAHOWADMO8 — NOYGbL, MUKPOKIUMAMA, HATUYUSL 800bl
07151 OPOUIEHUS U ee U3DBLIMKA, Pelbeda MeCmHOCMU U M. 0.

Knrwuesvie cnosea: nanowagm, nanowagdmuoe pasHoobpasue, KOMNOHeHmMbl JaHOwagma, mpanc@opmayus
JaHOwapmos, oceoerue, X03AUCMBEHHASL OesIMeNbHOCHb.

ANTHROPOGENIC TRANSFORMATION OF THE LANDSCAPES OF
THE CHECHEN REPUBLIC

Akhmiyeva R.B.,

Senior Lecturer of the Department of Geography,
Kadyrov Chechen State University
Israilov M.Z.,

Junior Researcher, Center for Collective Use
Kadyrov Chechen State University

Abstract. This article discusses issues related to changes in landscapes caused by human activities. Anthropogenic
transformation of landscapes is a persistent change in natural territorial complexes caused by human activities. This
process leads to changes in the structure, functions, and state of ecosystems, often resulting in negative consequences.
The features of landscapes have a great impact on the agricultural development of the territory and agricultural zoning,
as the development of agricultural sectors directly depends on the condition of landscape components, such as soil,
microclimate, availability of irrigation water, topography, etc.

Keywords. Landscape, landscape diversity, landscape components, landscape transformation, development, and
economic activity.

CoBpeMeHHOE MEXaHU3UPOBAHHOE CEIbCKOE XO3SIIICTBO OMUpaeTcs Ha MPUPOAHbBIE YCIOBUS
TEPPUTOPUH, OCOOCHHOCTH CTPYKTYphl jdanmmadTa. MHorooOpasue naHamadTOB, MOYBEHHBIX
YCIIOBUH, CI0XKHOCTh T€OMOP(OIOTUYECKOT0 YCTPOICTBA, THAPOMOP(U3M TEPPUTOPUN — BEAYIIHE
dakTophl, BIMSAIOIIME HAa  BO3MOXHOCTH  MCIIOJNB30BaHMS  NPUPOJHBIX  PECYpCcOB B
CEJIbCKOXO035ICTBEHHOM ITPOM3BOJICTBE M PAllMOHATIBLHOE MIJIAHUPOBAHHUE 3€MJICTIONIb30BAHMUS.

OcobeHHocTH JaHIIIA(TOB OKA3bIBAIOT OOJBIIOE BIUSHUE HA CEIBCKOXO3SHCTBEHHYIO
OCBOEHHOCTb TEPPUTOPUHU U CEIbCKOXO3SNCTBEHHOE pallOHMpOBaHHE, TaK KaK pa3BUTUE OTpaciieit
CEeNIbCKOT0 XO3SAHCTBa HAINPSMYIO 3aBHUCUT OT COCTOSIHUS KOMIIOHEHTOB JaHAmadTa — IMOYBHI,
MUKpOKJIMMATa, HAJIMYKS BOJBI JUIsl OPOIICHUS UJTH €€ N30bITKa, peibeda MECTHOCTH U T. [I.

KommonenTsl nanamadTa B3aUMOCBSA3aHBI W B3aUMOOOYCIIOBIICHBI, HO IIPOILECCHI,
MPOUCXOJAIINE B HUX, UMEIOT Pa3HyI0 CKOPOCTb U ITyOMHY BupousMeHeHuil. Kak pesynbrar, Mbl
Ha0JI01aeM HapyIIeHuEe ME)KKOMIIOHEHTHBIX CBSI3€H U, KaK CIIEJCTBHE, HEU30eKHbIC U3MEHEHUS IS
nanamadra B nesnoM. KoHeuHsIi pe3ysbTaT 3TOro yCHJIMBAIOIIErOCs BTOPXKEHUS B JaHIIIA(THYIO
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cpeay — yIpoIleHHe JaHAIAPTHON CTPYKTYpPBl, yXyIIEHUE SKOJIOTHYECKO 0OCTAaHOBKHU U yCIOBUI
BEICHUA XO3IUCTBA.

AHTponoreHHas TpaHchopmauus JaHAA(PTOB — 3TO YyCTOMUMBOE M3MEHEHUE IPUPOIHBIX
TEPPUTOPUATIBHBIX KOMIUIEKCOB I10JI BO3JEHCTBUEM XO3SIICTBEHHOM JI€ATEIbHOCTU Y€I0BEKAa. JTOT
IpoIecC IPUBOAUT K MPEOOPA30OBAHUIO CTPYKTYPbI, PYHKLIUH U COCTOSHHUS KOCHCTEM, UTO Yalle
BCET0 NMPUBOJAUT K HETaTHBHBIM MOCIEACTBHIM. PaccMoTpuM cocTosiHue anamadTOB peciyOIuKu
U XapakTep aHTPOIIOTEHHOI'O BO3JEHCTBUs Ha HUX. MTak, Ha TeppUTOPUU PECIyOJIMKU BBIIEISAIOT
CJICAYIOIINE TUIIBI JTAaHMAPTOB: MOIYIyCTHIHHBIC, CTEMHBIE, JIECOCTEIHBIE, TOPHO-JIECHbIE, TOPHO-
JIyTOBBIE U HUBAJIBHBIE.

MacwTab 1:1 000 000

Jlerenpga K xapre
Vecnoenbsle 0003HaAYCHHA:
1.PasHuHHEBIE YMepeHHbIe apHUOHBIES 2. PaBHMHHBIE U XOJIMMCTBIE
TenJIOYMepeHHBIe M YMEpeHHble cemuapuaHsle; 3. IugpomopdHsie u
cybruapomopdHsle; 4. TopHEIe YMepeHHBIe, IYMHUAHBIS;, 5. TOpHBIE YMepeHHBIS
cemurymungHsle; 6. TopHele yMepeHHBle cemuapunHble; 7. IopHble
XonomHOYMepeHHBbIe; 8. BhICOKOropHBIe MyToBsle; 9. [NaumansHO-HUBATEHbBIS

Pucynox 1. Jlanowagpmnas kapma Yeuencroui Pecnyonuxu

JlanamadTel MOMYMYCTHIHHOW 30HBI 3aHUMAIOT BCIO CEBEPHYIO YacCTh PECIYOIUKH /10 PEKU
Tepexk (30% Teppuropun). JlaHHbli T TaHmadTa — pe3yIbTaT KIMMATHYECKUX YCIOBHIA, BBICOKON
aAMIUTUTY/Ibl TEMIIEPATYPHBIX TOKa3aTejleldl B TEUCHHWE rojia U CYTOK, a TaKKe HEIOCTaTOYHOTO
YBIIQOKHEHUsT TeppuTopuu. KimmMaTndeckne mapaMeTpsl COOTBETCTBYIOT KOHTHHEHTAJIBHOMY THITY
KJIMMaTa, KOTOPBIA XapaKTepHu3yeTcss HeOONbIIMM KoaudecTBOM ocaakoB B rox (200-300 mm),
BBICOKMMHU JICTHUMH TEMIIEPaTypaMH [P BBICOKOW HCHApPSEMOCTH W PE3KO BBIPAKEHHBIM
HEJIOCTATOYHBIM YBIIKHECHHUEM.

Tem He MeHee IMONYNYCTHIHHBIE W ITyCTBIHHBIE MPOCTOPHI CEBEPHON YacTH PECITyOJIHKH
HENaJHO OCBOCHBL. [JIABHBIM «BHHOBHHMKOMY» OITyCTHIHMBAHHUS SIBJIETCS BBIMAC CKoTa 0e3
COOJIIOJICHUST TPOCTEHIINX HOpM M mactouieoboporoB. Ha mpomueccsl macTOMITHON TUTrpeccuu
HAKJIA/IBIBAIOT OCOOBIN OTMEYAaTOK MPEXIE BCEro KIMMATHYECKHE YCIOBHUS: BBICOKHE JICTHHE
TEMIIEPaTyPbI, TOBOJBHO YacThIe 3aCyXH, a TAK)XKE TO, YTO OCAJIKOB CTaJ0 HAMHOTO MEHBIIIEC U OHU
HOCSIT TIPOJIMBHOW XapakTep. B 3THX yCIOBHSX pe3ysbTaThl MEPEBbINAca MPOSBISIOTCS ¢ 0CO00M
OTYETIIUBOCTBIO.

MHoroe 3aBHCHT OT XapakTepa BBIIACAEMOr0 CKOTa, €CJIM BBIIACAIOTCS OBIBI U
MPOJIOJDKUTEIBHOCTh €KETOJHOTO CTPABIMBAHUS HE OTPAaHHYMBACTCS ABYMS-TPEMS MECSIaMH, B
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3TOM ClIy4ae M3MEHEHHE COCTaBa TPABOCTOS HACTOJBKO BEJIMKO, YTO YACTO MPOUCXOAMT MOJHAS
CMEHa pACTHTENBHOCTH. B pe3ynpTare meperpy3ka XOpOIIMX MAcTOMIN, OTJIMYAIOLIHXCS
KaJIOpUHHOCTBIO, TIPUBEJIAa K CMEHE THMa JaHAmapTooO0pa3oBaHus: CTeIHas 30Ha JAerpagupoBaja B
MOJIyIIYCTBIHHYI0. B 3TOM ciyyae nOpUXOAWUTCS TOBOPUTH O peE3yJbTaTaX BO3JAEHCTBUSA
aHTPOIIOTEHHOTO Mpecca.

HyxHo oTmerutrh, 4YTO mpolLecC ONMyCThIHMBaHUS B TepcKkuX Ieckax He SBISETCS
HeoOpaTuMbIM. BoccTaHOBUTENIbHBIE MEXaHU3MbI MPUPOJIBI MOKA €€ CIOCOOHBI MPOTUBOCTOSATH
MycThIHE. BakHO HE pa3pylIuTh WX W HAWTH CIIOCOOBI aHTPOTIOTEHHOTO COTPYJIHUYECTBA C HUMH.
[IpumeHeHne NPOCTEHIINX arpOTEXHUYECKUX MEPONPUITHI, BBEJICHHE MMacTOUIEO00POTOB U
OpraHu3aIyy 0OBOHEHUS MOTYT 3HAYUTEILHO IMOBBICUTH MTPOIYKTHBHOCTh OITYCTBIHEHHBIX CTETICH,
MPEJICTaBISAIONINX COO0M HU3KOMPOAYKTUBHBIE MAaCTOUIIHO-CEHOKOCHBIE YTO/IbS.

Crennble nanamadTel pa3BUTHI B JOJIHHE peku Tepek, 3aHnMatoT Bcto Tepcko-CyHKEHCKYIO
BO3BBIIIEHHOCTh, a TaKXe paclIpocTpaHeHbl Ha ceBepe YeueHckoil paBHuHBL. [IpuponHo-
KJIIMMaTHYECKHE YCJIOBUSA (DOPMHUPOBAHUS CTEMHBIX JAHAMAPTOB PA3UTEIbHO OTIIMYAKOTCS OT
yCII0BHi moymycThiHd. OCaaKoB 371eCh B JBa pa3a 0oJibliie, 4eM B 30He monynycteiau (400450 mm
B T'0J1), ¥ TAKOE KOJMYECTBO aTMOC(HEPHBIX 0CAIKOB MPEBhIIIacT 00beM ucnapeHus. CpeHerogoBbie
TEeMIIEPaTypPhl CAMOT'0 TEIUIOrO MecsIa cocTaBisitoT 24-25°C, camoro xoiogHoro — 3,5-4°C.

JlanpmagTel  cTemHOM  30HBI  3aCeSUIMCh  W3JaBHA U I[OCTENEHHO; STOMY
CIOCOOCTBOBAJIM PaBHUHHBIN  penbed, paszHooOpasue maHAmadToB, TO3WIMOHHBIN (akTop
1 KOM(OPTHBINA KauMart. Bee 3Tu (akTopsl BMecTe B3AThIC NMPHUBEIH K TOMY, YTO OOJBIIAsl 4acTh
HACEJICHHUS, B TOM YHCIIe IKOHOMUYECKU aKTUBHOT0, COCPEJOTOUeHAa UMEHHO B CTEMHOM 30He. UTO
Kacaercsi yCJIIOBUM pa3BUTUS CEJIbCKOTO XO3SCTBa, TO palloH OTIMYAETCS OOIIMPHBIMU
IUIOUIA/ISIMU TAITHH. Pa3BUTO COBpeMEHHOE MHOTOOTPACIIEBOE CEIBCKOE X03sICTBO. B 30HE CTemHbIX
naaamadToB paboTalOT TPEANPHUATHS, TPOU3BOIAIINE MSICOMOJIOYHYIO TPOIYKIHIO, OBOIIN
1 ¢pykThl. CO34aHO TEITMYHOE X0341UCTBO Ha 0a3e 3aracoB TEPMAIbHBIX BOJ.

Kpome pa3BUTOrO CENbCKOrO  XO3SIHCTBA, B 30HE MPEACTABIEHBl TAaKUE OTpaciu
MIPOMBIIIJICHHOCTH, KaK JIeTKas U mepepabarbiBatomas. Ha 0a3e KpYMHBIX MECTOPOXKICHHIMA
HEMETAJITMYECKHX TOJIE3HBIX MCKOMAeMbIX Pa3BUTa CTpouTeNbHast MHAycTpus. Henb3s cOpacsiBaTh
CO CYETOB U TO, UTO MMEHHO 37IeCh pa3BHUTa He(Tera3o00bIBatOIIasi MPOMBIIIIEHHOCTD.

JlannmagTel JeCOCTENHOM 30HBI PACIONIOKEHbl B Ipeaenax YedeHCKOW paBHUHBI C €€
c1a0OBOTHUCTBIM penbedoM. UTO KacaeTcss KIMMATHUECKUX XapaKTEPUCTHK DPABHHUHBI, MOXKHO
OTMETUTh, YTO KJIMMAT 37€Ch TOpa3o Msruye 1o CpaBHEHHUIO C ceBepHbIMU paiioHamu. [IpupoaHsie
BOJIbI JIECOCTEITHOM 30HbI, B YACTHOCTU YEUEHCKOM paBHUHBI, UMEIOT XOPOUIO Pa3BUTYIO CETh.

EctecTBeHHO, uTO JaHAMA(THl JIECOCTENHOM 30HBl HAaXOJWIMCh M HaxOJATCS IOA
AHTPOTIOTEHHBIM TMPECCHHTOM. JTO O3HAYaeT, YTO JaHAMA(TH 3HAYUTETHHO BUIOU3MEHUIIUCH
MO/ BIIMSTHUEM Pa3HBIX BUIOB IPUPOIONOIL30BaHMs. YeueHcKass paBHUHA — pallOH Pa3BUTOTO
CENIbCKOTO  XO35IMCTBA € 36PHOBOJCTBOM, pa3BEACHUEM CaJ0B U IUIOJOBBIX KYCTapHHKOB,
nepepaboTKOM CeNbCKOXO03SICTBEHHON MTPOAYKIIHH.

JlecHble MaccHBBI MOJBEPTINCH BHIPYOKE HA OTPOMHBIX TUIOMIAISAX ISl PACTAlllKU 3€METIb.
Pa3HooOpa3Hble MeNHOpaTUBHBIE MEPONPUSITHS BBI3BAIM APO3MOHHBIE IPOLECCHI, PE3yIbTaTOM
KOTOPBIX SIBUWIOCH OIMYCTHIHMBAaHUE C YTPAaTOd BHIIOBOTO COCTaBa CTEMHOW pPACTUTEIHLHOCTH.
MenuopaTuBHbIE MEPOTIPUATHUS, CBS3aHHbBIE C OPOIIEHUEM 3eMelb, MOBJIEKIH 3a COO0M 3acoyieHue
MIOYB U MIPUPOJIHBIX BOJOEMOB.

Menuopanus 3emenb, KpOM€ I0JIb3bl, HAHOCUT U TPYIHOUCIPABUMBIA Bpeld CEIbCKOMY
XO3SICTBY, TaK KaKk HEMPEMEHHO MPUBOAHUT K U30BITOYHOMY HAKOILJICHHIO BPEIHBIX JUISI MOYBBI
COEIMHEHHH, TOPMO3SIIUX HOPMAJbHOE pa3BUTHE PACTEHUHW W MPEMSITCTBYIOLIUX CO3/IaHUIO
MOYBEHHOMN Ccpenbl Ui Pa3BUTUS U OOUTaHHS MUKpoopraHu3moB. Kpome storo, HabmomaroTcs
MIPOLIECCHI 3aCOJIEHUS [T0YB U BOJOEMOB.

OxHass dacTh pecnyOiaMKM Kak Obl MOJNHPAETCS HCIOJMHAMH TOPHBIX XpeOToB,
YepeAyIomuxcsi ¢ TIIYyOOKMMH YIIENbSIMH, CYXMMH KOTJIOBUHAMH U PEUYHBIMH JOJHMHAMH,
yTOMawmuMu B jJecax. JIanamadTsl TOPHBIX JIECOB HAYMHAIOTCS HA HU3KOM JIECUCTOM XpeOTe u
3aKaHYMBAIOTCS BBICOKOTOpheM Ha bokoBoMm xpeOte. 3mech, B IllaTtoiickom, Mtym-Kammackowm,
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[TaporickoMm, Begenckom u Hoxaii-FOpToBckoM paiioHax, cOCpeaOTOUYEHBI LIEHTPhl TYPUCTCKON U
PEKpEeaMOHHON aKTUBHOCTH.
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Pucynok 2. OcnosHule 6u0bl aHmMpono2eHHol Hacpy3Ku Ha r1anouiagpmel Yeuenckoii Pecnyonuku

[Ipaktuueckn Bce neca YedeHnckoit Pecrmybnuku wumeroT oco0oe BOJIOOXPAHHOE,
BOJIOPETYJIMPYIONIEE, MOYBO3AIIUTHOE, KIMMATOPETYJIUPYIOIIEE, CAHUTAPHO-TUTHEHUYECKOE U
pEKpEAIMOHHOE 3HAUEHUE.

Oxkono 20 Teicsiu TeKTapoB 3eMejb JIECHOTO (OHJA MepeaHbl B apeHay AJs pa3iIMyHBIX
LIeJel: OT 3arOTOBKM JAPEBECUHBI M BEJIEHUS CEIBCKOTO XO3SMCTBA 1O HAYYHOW AEATEIbHOCTH,
peKpeany U BbIpalliBaHUs JIEKAPCTBEHHBIX PACTEHHI.

I'opHo-nmyroBble nanamadThl 3aHUMAIOT I0BOJIBHO OOIIMPHYIO TEPPUTOPHUIO B TOPHON YaCTH
Yeuenckoit PecmyOnuku, oxBarbiBas cucremy IlactOumnoro u Ckanucroro xpeOToB, U
MPEJCTABIAIOT COOON BBICOKOMPOIYKTHBHBIE MACTOMIIHBIE yrojbsi. Penbed 31ech 3pO3UIHBIM,
rIyOOKO pacujeHeHHbIH. AKTHBHO THPOSBISIOTCS T'€OJOTMYECKUE IPOLECChl: BOJAHAsA 3pO3Hs,
ornoy3HU. ['opHO-nmyroBele nanamadTel YedeHckoit PecnyOnMkM HMCIONB3YIOTCS B HECKOJIBKUX
HaMpaBJICHUAX, BKII0OYas NAaCTOMIIIHOE XO35HCTBO, 3eMJIE/IENE U PEKPEALIUIO.

Bricokoropueie sanamadTel B mIpefenax CyOambIHICKOrO M albIHUICKOrO IOSICOB B
OCHOBHOM HCIBITBIBAIOT MACTOMIIIHOE BO3AeHcTBUE. TPagullMOHHO B 9TOM 30HE Pa3BUTO OTTOHHOE
YKUBOTHOBOZCTBO. HIDKHSAS TpaHnIia CyOambIMICKUX JaHIIA()TOB BO MHOTUX MECTaX CYIIECTBEHHO
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CHIDKEHa B pe3ysbTare pyOOK, HA MECT€ KOTOPHIX C(OPMHUPOBANIHMCH BTOPHYHBIE JIyTa, a TaKkKe
nepesbinaca. Hekotopsie mpobiemsl, CBS3aHHBIE ¢ UCIOIB30BAHUEM TOPHO-JIYTOBBIX JIAHAIIA(TOB:
HEJ0CTaTOYHOE UCIOJIb30BaHUE CEIbCKOX03iCTBEHHOTO MOTEHIIMANA; Ierpaaliis MacTOMI U3-3a
0eCCHUCTEMHOT0 HCIIOJIb30BAaHHUsI KOPMOBBIX YTOJIU M OTCYTCTBHS MEp IO YXOIy 3a TPaBOCTOEM;
COKpalleHrue OnopazHooOpa3usi JYroBbIX COOOIIECTB M 3amacoB (UTOMAacChl B peE3yJbTare
MHTEHCUBHOTO XO351ICTBEHHOI'O UCIIOJIb30BAHMUS.

10.

Paboma evinonnena é pamkax 20cyoapcmeeHHo20 3a0aHUA
Munucmepcmea nayku u svicuiezo oopazoeanusn Poccuiickoit
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HAJEOTEOTPA®UYECKHUE MAMSITHUKH ITPUPO/IbI YEYEHCKOM
PECIIYBJIMKHU: CJIEJAbI MUHYBHINX 110X

Axmuena P.B.,
cmapwuii npenooasamens kageopul «I eoepaghusy
@I'BOY BO «Yeuenckuii cocyoapcmeennvlil ynugepcumem umenu A.A. Kaoviposa»
Mamanaes M-b.I.,
acnupanm kageopul «l eocpagusy,
Komnnexcnuiii nayuno-ucciedoeamenvckuti uncmumym um. X.U. Hopacumosa
Poccuiickoii akademuu nayx
9ckneB M. M.,
maaowul HayyHlti compyonux omoena TOK,
Komnnexcruiii nayuno-uccneoosamensvckuti uncmumym um. X.M. Ubopazumosa
Poccuiickoii akademuu nayx

Annomauusn. B cmamve paccmampusaromes éonpocwl pazeumus cemu OOIIT kak kirouegozo u Hauboiee 0elicm8eHH020
UHCmpymenma coxpamenus ouopasnoobpaszus 6 yeaom u ona Yeuenckou Pecnybnuxu 6 wacmnocmu. Takum o6pazom
yoacmes 0ocmudb NPUPOOHO20 banauca u obecneyums pasHogecue MexHcoy KOMHOHEHmAamu coobujecmea u cpeoot
obumanus. Imo o3nauaem, ymo Ol COXPAHEHUs. JHCUSHU HA NIaHeme HeoOX00UMo obecneyums maxkoe pasgumue, npu
KOMOPOM yenoseuecmso 6yoem Oymams He moabko 00 y0081emaopenuy nompebHocmell HolHewne20 NOKOJIEHUS.
Knioueewvie cnoea: oxpansemvie meppumopuu, NAMAMHUKU HPUPOObL, OXPAHA NPUPOObL, YCMOUYUEOE pa36umue,
OXpaHHAs 30HA.

PALAEOGEOGRAPHICAL NATURAL MONUMENTS OF THE
CHECHEN REPUBLIC: TRACES OF BYGONE EPOCHS

Akhmiyeva R.B.,
Senior Lecturer of the Department of Geography,
Kadyrov Chechen State University
Mamadaev M-B.1.,
Postgraduate Student, Department of Geography
Kadyrov Chechen State University
Eskiev M.M.,
Junior Researcher, Fuel and Energy Department
Kh. Ibragimov Complex Institute of the Russian Academy of Sciences (Cl RAS)

Annotation. The article discusses the development of the network of protected areas as a key and most effective tool for
preserving biodiversity in general, and for the Chechen Republic in particular. This will help achieve a natural balance
and ensure equilibrium between the components of the community and the habitat. This means that in order to ensure a
sustainable future for the planet, humanity must focus on more than just meeting the needs of the current generation.
Keywords. Protected areas, natural monuments, nature conservation, sustainable development, protected zone.

AxTyanpHasi pobjieMa COBPEMEHHOCTH — M3YYE€HHE COBOKYITHOTO BIMSHUS HPUPOJBI HA
YyeJloBeKa M OTBETHBIX pPEaKUUd MNPHUPOJIbI Ha BMEIIATEIbCTBO 4YEJNOBEKAa B XOJA TMPUPOIHBIX
nporeccoB. IMeHHO 3T0 00eCeYyUT BO MHOT'OM 3aIIUTY U YIy4IlIEHHE YCIOBUN KU3HU HBIHEIIHEr O
1 OyAyHmIMX MOKOJIEHUH JItoiel. DTO 03HAYaeT, YTOo JUIs KU3HU Ha TUTAHETe HYKHO 00ECTIeUnTh TaKoe
pa3BUTHE, KOIJla YeJIOoBEYeCTBO OyJeT Iymarh HE TOJBKO 00 Y/JOBJIETBOPEHHM MOTpeOHOCTEH
HBIHEIITHET O MOKOJIEHHMSI, HO U OCTaBUT BO3MOKHOCTH ISl Oy TyIIMX MOKOJIEHUH. YTOOBI OCTAaHOBUTH
HapacTaHWE  aHTPONOTEHHOTO  BO3JCHCTBHSA,  HEOOXOOUM  KOMIUIEKCHBIM — TOAXO0A K
B3aMMOOTHOUIEHHSIM C IPUPOJIOH.

Taxolt moaxo/ OyAeT BKIIOYaTh IIUBIIM30BaHHOE OTHOLIICHUE K IPUPOHBIM pecypcaMm uepes
OXpaHy M BOCCTAHOBJICHHE, CUCTEMY Mep, HallpaBJICHHBIX HA COXpaHEHUE OMopazHooOpa3us uepes
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coznanne cetu OOIIT, 3akoHOmATENbHBIE AKTHI, BBIMOJHSIOMIUECS HAa BCEX YPOBHSX, a TaKxke
9KOJIOTMUYECKOE MPOCBEILIEHNE U 00pa30BaHHUE.

Oco00 oxpaHsieMble NPUPOAHBIC TEPPUTOPHUH — ITO YYACTKU 3E€MJIM, HEIp, BOJHBIX
IIPOCTPAHCTB, JIECa, KOTOPBIE BHIIIOJIHAIOT OJIM3KUE K OXPAaHE PUPOJIbI 3KOJIOTUYECKHUE, KYJIbTYPHBIE,
peKpealnoHHble U Jpyrue GyHKIUU U TPEOYIOT HE3aBUCUMOM 3alIUThl OT HEraTUBHOT'O BO3ACHCTBUS
YEJIOBEUECKOU JIE€ATEIbHOCTH.

PazButne cetn OOIIT paccmarpuBaeTcs HaMHM Kak KIIOUYEBOW WM HanOoliee JEHCTBEHHBIN
WHCTPYMEHT COXpaHeHUs Ormopa3zHooOpaszus BoooOmie u st YedeHnckoi PecryOiavku B 4aCTHOCTH.
Takum o00pa3oM ypnacTcs JOCTUYL MPUPOAHOro OajaHca U OOECIEeYUTh PABHOBECHE MEXKIY
KOMITOHCHTaMHU COOOIIECTBA U Cpeoi OOUTaHUSI.

[IpaBoBass ©0a3za, omwuparomasicss Ha 3aKOHOJATEIbHBIE aKThl, JOJKHA PEryJIupoBaTh
OTHOIIECHHS B paboTe MO CO3/IaHUI0, OXpaHe U (PYHKIIMOHUPOBAHUIO OXPaHSAEMBIX TeppuTopuid. [Ipn
BBIICTICHUN TEPPUTOPUI MOJ OXpaHseMble HEOOXOAWMO OLIEHUTh BaXXHOCTb TEPPUTOPUU B Jeiie
3alIUTHI PEJKUX M UCUE3AIOMNX O00BEKTOB. TeppUTOpHUS TOJHKHA MPENCTABIATh CO00M 3HAYNMOCTh
KaK IPUPOTHBINA WM KYJIbTYypHBIM TaHAMADT, HECYIIUNA 3CTETUUECKYIO, KYIbTYPHYIO WM HAYYHYIO
1neHHocTh. W mocnennee, teppuropus JOHKHA COJEP)KAaTh I'€OJIOTMUECKHE, MUHEPAIOrH4ecKue u
MAJIEOHTOJIOTHYECKHE 0OBEKTHI 0COO0N IIEHHOCTH.

[Taneoreorpaduyeckne MaMATHUKA TPUPOJBI — 3TO MPHUPOTHBIE OOBEKTHI, KOTOPHIE UMEIOT
ocoboe HayuHoe, 00pa30oBaTeNIbHOE, KyIbTYPHO-TIO3HABATEILHOE U HICTOPUKO-KYJIbTYPHOE 3HAUCHHE
U TIOJUIeKAT TOCYAaPCTBEHHOM oxpaHe. OHU CBS3aHBI C PEKOHCTPYKIMEH (pU3HKO-reorpapuuecKux
YCIIOBUH MPOIUIBIX T€0JIOTMYECKUX AT0X, U3YYCHUEM HCTOPUH Pa3BUTHS JaHIIA(TOB U PUPOIHBIX
CHUCTEM.

[Taneoreorpaduyeckue MaMATHUKM TPUPOIBI — OTO MaTepuajbHbIE CBHJIETEIHCTBA
MPUPOJIHBIX YCIOBUI MPOIUIBIX T€0JOTHYECKUX 310X, K HUM OTHOCATCS, Hampumep, pensed u ero
Moponoruueckue naHHble. DTO MOAXO/, KOTOPBIM (OKycHpyeTcs Ha aHalu3e BHEIIHEro oOJuKa
dbopm penveda, ux KoHDHUTypalMH, 5SIEMEHTOB W KoMIuiekcoB. OH JaeT BO3MOXKHOCTH
PEKOHCTPYHPOBATh HUCTOPHIO (OPMHPOBAHUS W YCIOBHS Pa3BUTHS TeppuTopuu. Takue ciesl
MPEIbIAYIINX 3TAOB PA3BUTHS MOTYT COXPAHATHCSA U B HEKOTOPBIX KOMIIOHEHTaX MPUPOJIBI.

PenukroBele ¢Gopmbl penbeda, Takue Kak JEJHUKOBBIE, 30JIOBbIE, TEPMOKApCTOBbIE
MOHIKEHUS, JIpEeBHUE Teppachl, IJSIIMaIbHble (OpPMBI, JOMIENUINE [0 HallUX JHEH u
HECOOTBETCTBYIOILIME COBPEMEHHBIM (DHU3UKO-TeorpapuyeckuM yciIoBUAM. DTH U MHOTHE JIpyrue
¢dbopMbl IpeBHEro0 penbeda MO3BOJIAIOT IMPOBECTH PETPOCHEKTUBHBIN aHalIW3 TEPPUTOPUH,
BOCCTAHOBUTH YCJIOBHUS JIPEBHErO KJIMMAara, a TaKKe II0J0KEHUE KIMMAaTUYECKUX 30H B
HCTOPUYECKOM ITPOLLIOM.

Ocanousble NOPOABI C COAEPXKAIMMUCS B HUX PEIUKTOBBIMH JJIEMEHTAMU IIOYBHI,
PENIUKTOBBIMU 3J€MEHTaMU (uIopbl U (ayHbl PAcCKa3bIBAlOT O TEOJIOTMUECKOM IMPOLUIOM H
OTHOCATCS K T€0JIOTHYECKUM NMaMsATHUKaM. OcaKu JaroT 3HaYUMYI0 HH(POPMALIUIO O BEIECTBEHHOM
COCTaBe OTJIOKEHUH, TaK KaK B HUX COXPAHSIIOTCS YHAcJIe/l0BaHHbIE TPU3HAKY, YHACIEIOBAaHHBIE OT
MPOIIBIX ATIOX OCATKOHAKOIUIEHHUS. DTO CBSI3aHO C TEM, YTO CTPYKTypa COBPEMEHHBIX JIaHAA(PTOB
SIBJIIETCS CBOEOOPA3HBIM XpaHWIUIIEM HH(popMauu 00 3BOIOLUOHHOM MPOILIOM. TO CBOHCTBO
CTPYKTYpbl ~ JAHAIA(QTOB  HCIOJB3YeTCS B  HBOJIOLHUOHHOM  JIaHAMA(PTOBEACHUU  JJIS
najxeopekoHcTpyKiuii. Ocoboe MecTo 3aHMMAOT UCTOPUKO-KYJIbTYPHBIE JIaHIIA(THI.

CornacHo MOCTaHOBJIEHUIO TpaBUTENbCTBA OT 14 HOsOps 2006 rona Ne 125 «O nmamsTHHKax
npupoabl Yeuenckoir Pecriybnmuku» (¢ m3MeHeHusimu Ha 24 nexabps 2020 roma) B mepeudeHb
najeoreoMop(oIOTHIECKUX NaMITHUKOB MPUPOIBI PETHOHAIBHOTO 3HAYEHUS], PACIIOJIOKEHHBIX Ha
tepputopun Yeuenckoi PecniyOnuku, BKIIOYEHBI:

Ocranern «Apka» B BepXxoBbsxX peku ['exunka (Ypyc-MapTraHOBCKHIA p-H).

Ocranen «bpatbs» B BepxoBbsx peku ['exunka (Ypyc-MapTaHOBCKuUil p-H).

Ckaina-ocranern ¢ TekctoM (I'po3HeHcKkHit p-H).

[Temepa «Illexu-Xex» (Lllarorickuii p-H).

Ocmaney «Apka» pacnonodcen 8 gepxogvsix pexu I'exunxku (¥Ypyc-Mapmanosckuii p-H).
Kamennass apka Ha myTtd K [aJaHYO)KCKOMY O3€py — O9TO YHHUKAJIbHBIA MPUPOIHBIA OOBEKT
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€CTECTBEHHOI'0 IMPOMCXOXKICHHUS, CO3AaHHBIN MpolieccaMu BbiBeTpuBaHHUs. OH 3aHeceH B peecTp
0c000 0XpaHAEMBIX PUPOIHBIX OOBEKTOB €IIIe B COBETCKOE BPEMS.

ApKa HaxoJuTCs B ylIeibe peku [ eXuHKH, HEeCKOJIbKO BhIle MecTa ciusiHus pek ['exu u Ocy-
XU, Ha CEBEpHOM CKJIOHE ropbl Bepr-Jlam, Ha Beicote 1600 MeTpoB Haz ypoBHEM Mopsi. BbicoTa apku
coctaBiiget npumepHo 20 wmerpoB, mmpuHa —a0 10 MerpoB. Uepe3 Hee MPOXOAUT TrpaBHUiiHAA
aBTOJIOpPOTa CO 3HAUYMUTEIbHBIMU DPE3KUMHU I€pernajaMu BBICOT, YTO JEJIAaeT IIPOe3.] JOBOJIBHO
omacHbIM. [lopora HaumHaeTcss BHU3Y, B caMOM Yyllelnbe peku ['exu, u BeneT k ozepy [ amanuox
(BeicoTa — 1533 ™). Paccrosinue no cena Pomnu-Yy cocrasiser okono 30 km (B 10ro-3amnagHom
HampaBlieHuu), 10 o3epa ['amaHuox — npuMepHo 14 KM (B BOCTOYHOM HAlpaBiICHUH, B paioHE
Oamau poxa Asutepoii). Koopaunarer: 42°52'59" c. m., 45°22'37" B. n.

OOpa3zoBaHue OCTaHIa CBSI3aHO C BBIXOJOM Ha IOBEPXHOCTh MOPOJA BEPXHEIOPCKOIO
Mepuo/ia, CIEMEHTUPOBAHHBIX TJIMHOM, COJIAIMM HW3BECTHsKAa M TUICOM. B Hacrosimiee Bpemst
O00BEKT HAXOAUTCA B yJIOBIETBOPUTEIHLHOM cocTosiHMH. ChOpMUPOBAaHHAs €CTECTBEHHBIMU CUIIAMU
IIPUPO/IbI, 3TA apKa BBITJISIUT HETIOAPAKAEMO U BEIMYECTBEHHO.

C 2006 roma ocTaHeln HMeET CTaTyc 0CO00 OXpaHSEeMOW MPHUPOIHON TeppUTOPUU
pecnyOnmkaHckoro 3HadeHus. [lnomans oobekTa cocrapiser 0,1 ra. Ilo manabM Ha 2025 Tox, y
ocTtaHlla  «Apka» ycTaHOBJEHA oxpaHHas 30Ha Iwiomaneto 0,18 ra.  VYmpansiomias
OpraHu3aIysl — TOCY/IapCTBEHHOE  Ka3€HHOEe yupexaeHue «Jlupekums ocobdo  OXpaHSIEeMBIX
MPUPOAHBIX Tepputopuii YeueHnckoit PecyOnvkmy, moase1oMcTBeHHOE MUHUCTEPCTBY PUPOIHBIX
PECYPCOB U OXpaHbI OKpYKarolien cpeasl YeueHckol PecyOimkm.

Ycnoshble 0603HaueHna

S rpanMua @
FPAHULIBI BAMUHUCTPATUBHBIX PAHOHOB

e T S A T ST
{E. R — : -

. mAPTH

GOTAHUUECKME NAMATHUKH NPUPOABI

FUAPONOIMHECKAE NAMATHKI NPUPOALI

HACENENBIE MyNKTB m ===

Pucynok 1. Ocobo oxpansemvie meppumopuu Yeuenckoii Pecnyonuxu

Ocmaney «bpamusy — naneoreoMoppoI0ru4ecKuil NaMsITHUK IPUPOJIbI PECITYOIUKAHCKOTO
3HAYEHUS TAKXKE HAXOIUTCS B BEPXOBBAX PEeKH I'exuHKH. MecTo pacnonokeHus — MpaBblii CKIOH
yiienbs ['exuHky, B 9 KM ceBepo-BocTOuHee o3epa ['aiaH4oXk, y 1oporu kK ypouuiny ['amaH4ox, B
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3,75 KM K BOCTOKY OT Topbl bonoiinam. [TamaTHUK npeacTaBisieT coO0# ABa pacionoKEHHBIX PAIOM
cronba. Beicota ognoro crosnba 18—20 meTpos, BToporo 14—15 merpoB, tuamerp 000ux 6—7 METPOB.

OcraHen — 3TO M30JIMPOBAaHHBIN JIEHYAAIIMOHHBIA MAacCHB TOPHOM MOPOJBI B BHUJE JIBYX
CTOJIOOB, KOTOPBIM OCTajlcs TOCIE Pa3pyLlICHHS OKpPY)KaBIIMX €ro MEHee yCTOMUYMBBIX mopoa. K
oOpa3oBaHHio ocTaHla «bpaTbs» NPUBETN SK30TEHHBIE TEOJIOTMYECKHE MPOIECChl, TaKHe Kak
BBIBETPUBAHUE, 3PO3Us U BO3AECUCTBUE BOABI.

CronObl  oOpa3zoBanuch B pe3ylbTaTe pa3pyLIeHUs [OPOJ TUICOHOCHOW  TOJIIU
BepxHEIOpckoro mnepuojna. OHU CIOXKEHBl M3 TalbKH, CLUEMEHTUPOBAHHON TJIMHOM, COJIAMU
M3BECTHsKA U rurica. [JlaMATHUK HaXOOUTCS B yAOBJIETBOPUTEIBHOM COCTOSTHUU.

OxpaHHas 30Ha MaMATHUKA MPUPOJIBI PACIIOIOKEHA HA TEPPUTOPUH Y pyc-MapTaHOBCKOTO
MYHUIIMIIAILHOTO paiioHa YeueHnckoit PecryOnmku, Ha 3emisx jiecHoro ¢onma. B coctaB 3emens
necHoro ¢oHJa B TPAHHUIIAX OXPAaHHOW 30HBI BXOIAT JIECHBIE Y4YacTKH Ypyc-MapTaHOBCKOTO,
I'opnoro yuactkoBoro u IllanaxuHCKOro y4actkoBbiX jJecHuuecTB. OOmiasi miomaab namMsTHUKA
MIPUPOJIBI M OXPAHHOM 30HBI cocTaisieT 0,28 rekrapa, B TOM YHCIe IUI0Mas OXpaHHoH 3061 — 0,18
rektapa. CraTtyc mnamsiTHUKa npuponabl mnpucBoeH 14 wHosOps 2006 roma (mocraHOBIECHHE
[TpaButenbcrBa UeueHckoi PecyOmuku Ne 125).

Ocranen «bpaTes» ynomMmuHaeTcst B Ka4eCTBE OJTHOTO U3 reOMOP(OIOTHIECKUX MaMATHUKOB
npuposl YeueHckoii PecryOmuku, KOTOpbeie MOTYT OBITh 00BEKTaMU TYPU3MA.

Ckana «Ocmaney ¢ mekcmom» HaXOIUTCsI HA K0KHOM cKJloHe Tepckoro xpeOta, y rpeOHs, B
2 KM OT IepeBaia, 1o KoTopoMy npoxoaut gopora I'po3nsiii — Yepsnénnas. Koopaunatsi: 43°25'12"
C. L., 45°45'43" B. n.

Ckaua npencrasiisger co00il oCTaHel U3 IUIOTHOIO MECUYaHUKa C HAaJIUChIO: «3/€eCh, y ITOU
ckaibl, ¢ 1851 mo 1854 roasi co cBoum apyrom Cano MucepOuesbim 6biBaint JI.H. ToncToii». Beicota
Haamucu — 2,5 MeTpa, mupuHa — 1,5 meTpa. ABTOp HaANuCU U BpeMs €€ CO3/1aHUs HE YCTaHOBJICHBI.
OcTanen yCTaHOBJIEH B MaMATh O Jipy»xk0e yedenna Cago MucepOuesa u nucarens JI.H. Toncroro.

Ckana-octaHely ¢ TEKCTOM HMEET CTaTyc 0co00 OXpaHsSeMOW HpPHUPOJHON TeppUTOpUn
pecnyOnukaHckoro 3HaueHus. Jara co3nanus — 14 Hos6psa 2006 rona.

OxpaHHas 30Ha NaMATHMKA NPUPOJBI pACHOJOXKEHA Ha TEPPUTOPUH ['pO3HEHCKOro
MYHULUOAIBHOTO pailoHa pecnyOJIMKH, Ha 3eMysX JiecHoro ¢onna. OOmas miomanb naMsaTHUKA
MIPUPOABI U OXpaHHOU 30HBI — 100 M2,

[MTemepa «Iexu-Xex» (u3BectHas kak CepHas nemiepa) pacnososxxeHa B [llaroiickoM paitone
pecnyOnMKu. ITO NaMSITHUK IPUPOJIbI PETHOHANIBHOTO 3HaYeHusl. [lemepa HaXoAUTCS B JOJIMHE PEKU
[apo-Aprysn, mexay cénamu Yiyc-Kepr n 30Hbl, B paiioHe ucuesnysuero cena bykkasu. Bxon B
Teliepy pacioiokeH Ha 8,5 MeTpa BbIlIe ype3a peKd B OCHOBAHUHU CKaJIbHOTO ycTyna. Beicora Bxonia
Haja ypoBHeM Mops — 592 merpa. [lo pesynpratam Tomorpaguueckoil ChEMKH, MPOTIKEHHOCTD
nemiepsl cocrasinsger 137 MeTpos.

[lemepa yHuKanbHA TPOSIBIEHHEM COBPEMEHHOIO CEPHOKHMCIOTHOIO CIIEJIEOreHe3a —
OOMJTEHON MHHEpamu3amueil cepsl U rurca. B Mectax CKOTUICHHS CEPHBIX OTIOXKCHHH OTMEUYCHBI
HUTEBHJIHBIE KOJIOHUU CEPHBIX OakTepuil. ITO peaKoe sABleHHE, BIIepBble 0OHapy)keHHoe B Poccun.
B memepe mpHCYTCTBYIOT THIIC M cepa, TakKe MpeJroiaraeTcsi Haauuue Oapurta, MOJIHOIUTA,
TYHI'CTUTA, XaJIbKaHTHUTA, LIEJIECTUHA.

[Temepa 3ano’keHa B BEpXHEMETOBBIX M3BECTHSKAX, U, BEPOATHO, 0Opa3oBaHa HANOPHBIMU
BofaMH. KOCBEHHBIM 10Ka3aTEIBCTBOM 3TOTO CIIyXaT HAJIWYHME IOTOJOUYHBIX KYIOJOB M CTEHHBIX
KaHajnoB. Ha coBpeMeHHOM 3Tame ¢ OJHOM CTOPOHBI WMIET AKTUBHBIA KOPPO3MOHHBIA MPOLECC
M3BECTHSIKOB, C APYroi CTOPOHBI — MPOUCXOAUT 00pa3oBaHHE BTOPUYHBIX MHUHEpaJIOB. B HinkHEN
yacTy Mellepsl IpOTEeKaeT cepHas peka, KOTopasl BIOCJIEICTBUU BbITeKaeT B pycino peku lllapo-
ApryH B BUJI€ HCTOUHUKA.

[lemepa Obuta wuccieoBaHa B XOA€ KOMIUIEKCHBIX OSKCHEIWLUN, OpPraHW30BaHHBIX
crieneosornyeckoi komuccueil Pycckoro reorpaguyeckoro obmectBa B PecnyOmuke Kpeim u
npyrumu opranmzarnusiMa. B 2017 romy Obuta mpoBenmeHa Tomorpaduueckas ChEMKA TEIIEpHI.
Hekotopsie UCCIIEIOBaHMS BKJIIOYAIIH TUIPOJIOTUYECKUE, reoMopQoIoruyecKue,
MUHEpaJoTHYecKue U reoxumudeckue pabotel. B  memepe «lllexn-Xex» (Illexu-Xbex)
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npearnoiaraeTcss OOHapy)KEHHE TaKUX pEeIKMX MHUHEpPaJloB, Kak OapuT, MONMUOAWUT, TYHICTHT,
XaJIbKAaHTUT U LIEJIECTHH.

OxpaHHas 30Ha NaMITHUKAa NPUPOABI pacrnosiokeHa Ha Tepputopun lllartoiickoro
MYyHULUOATBHOTO paifoHa YeueHckor PecryOnmku, Ha 3emisix jecHoro ¢onga. OOmas miomans
HaMATHHUKA IPUPOJIBI U OXPAaHHOU 30HBI cocTaBisAeT 3,85 rekrapa, B TOM 4Hcie IJIOLalb OXPaHHON
3onbI — 0,85 rekrapa.

3HayeHue mnaneoreorpaUyeckux MaMATHUKOB IPHUPOJbI 3aKIIOYAeTCs B TOM, YTO OHH
MO3BOJISIOT M3y4YaTh HUCTOPHIO PA3BUTUA Teorpaduyeckoil 000si0uku 3emiird, PeKOHCTPYHpPOBATh
JaHIMA(QTHO-KJIMMATHYECKUE OOCTAaHOBKM  OTHENBHBIX JIO0X, AaHAJIM3UPOBaTh HU3MEHEHHUs
IIPUPOJIHBIX YCIOBHM BO BPEMEHM M IPOCTPAHCTBE. DTO NMOMOIAET JIyYlle MOHATh COBPEMEHHbBIE
IPUPOJHBIE TPOLECCHI U IPOrHO3UPOBATh UX Pa3BUTHE.

Takue OOBEKTHI CHy)KaT MaTepuaaoM Ui Y4eOHBIX HCCIEIOBAHWMA, JIEKIUHA W
HOMYJIApU3allMK HAyYHBIX 3HaAHUHA O mpupozae u e€ ucropuu. Ilaneoreorpapuyeckne mamMATHUKU
MOTYT MrpaTh poJib B COXPAHEHHWU HCYE3AIOIIMX HPHUPOJIHBIX KOMIUIEKCOB U HM3YYEHUM HCTOPUU
¢baopsl u dayHbL.

WX KyJbTypHO-HCTOPUYECKOE 3HAYEHHE 3aKI0YaeTcs B TOM, YTO OHHU CBSI3aHBI C
JOUCTOPUYECKUMH COOBITUSMHM WM KYJBTYPHBIMU TPaJULMAMM, YTO PACHIMPSET UX KyJIbTYypHO-
MO3HABATENbHBIA acrekT. Hekoropsle maneoreorpaduyeckre OOBEKTH NMPHBIEKAIOT TYPUCTOB,
MHTEPECYIOUIMXCS T€0J0rHeld U UCTOPUEN IPUPO/IbI.

CornacHo nocranosnenuto IIpaBurensctBa Yeuenckoir Pecriydmuku ot 11.09.2018 Ne 199
«O06 yTBepxaeHNH CXeMbl pa3BUTUS M pa3MeILeHHs] 0CO00 OXpaHSIeMbIX HPUPOIHBIX TEPPUTOPUI
Yeuenckoit Pecnyonuku Ha nepuon no 2030 ronma», B mpenenax OXpaHHOHW 30HBI MaMATHHKA
IPUPOJIBI 3ampernaeTcs Jito0as AesiTeIbHOCTb, IPOTUBOpPEYAliasl IEeJsAM U 33ja4aM ero CO3/laHus, B
TOM YHCJIE: BO3BEICHUE 00BEKTOB KalTUTAJILHOTO CTPOUTENIBCTBA; CAMOBOJIBHBIC ACUCTBUS TPAKIAH
U IOPUIMYECKUX JIML, HallpaBJIeHHbIE HAa 00YCTPOMCTBO OTIENBHBIX YYacTKOB 0CO00 OXpaHseMOn
MIPUPOJIHON TEPPUTOPHH; U3MEHEHNE (PYHKIIMOHAIBHOIO Ha3HAUYEHUS 3€MEJIbHOTO y4acTKa WU €ro
4acTH, €CJIM OHO MOJKET IIPUBECTH K YBEJIIMYEHHUIO aHTPOIIOT€HHBIX Harpy30K Ha NaMSATHUK PUPOIBL;
3arpsi3HEHUE II0YB, 3aMyCOpPHBAHHE TEPPUTOPHH, 3aXOPOHEHHE Mycopa; JioOble WHBIE BUIBI
XO3SIICTBEHHOM  JEATEIBHOCTH,  PEKPEAalMOHHOIO M JpYroro  INpUPOIOIOJIb30BAHMUS,
MPEMSTCTBYIOLINE COXPAHEHUIO, BOCCTAHOBJIEHHUIO U BOCIPOU3BOCTBY MPUPOJIHBIX KOMIUIEKCOB U
00BEKTOB.
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OIIEHKA BO3JIEMCTBUS IIYTEIIPOBOJIA YEPE3 P. OBb B PAVIOHE
I'. CYPI'YTA HA OKPY/KAIOIIYIO CPENY

barposckas E.H.,
accucmeHnm Kageopvl 2e03K0I02Ul U NPUPOOONOIb308AHUS
DI'AOY BO «Tromenckuii 2ocyoapcmeenHblll yHugepcumemy, 2. Tromensb
I'mmrun E.H.,
accucmenm Kageopwl 2e03K0102UU U NPUPOOONOTbI0BAHUSL
DI'A0Y BO «Tomenckuil 2ocyoapcmeerHblll yHugepcumemy, 2. Tromensb
ITerpos 10.B.,
KaHO. 2eoep. HAYK, 00YyeHm, 00YeHm Kagheopvl 2e09K0102Ul U NPUPOOONOIb308AHUS
DI'AOY BO «Tromenckuii cocyoapcmeentblil yHugepcumempy, 2. Tromens

Annomayua. Lleno pabomvl — paspadbomra pekomMeHOayull No GKMOUEHUIO IKOIOSUYECKUX ACNEKMO8 8 NpOYeccol
NPOeKMUPOBAnUs U IKCHLYaAMayuy Ho8blx UHppacmpykmypHoix 06vexmog 6 FOepe. Ycmanoeneno, umo oeicmayowui
CYPeymCKull  MOCM OKa3bleaem CYWeCmeeHHoe He2amusHoe GauAHue Ha oKpyscailowylo cpedy. Qbocnosana
nompebHOCmb 8 8036e0eHUU HOB020 MOCMOBO20 NEpexo0d, YYUMblearuezo 3K0COCMAGIIOWYI0: NPOeKmMuposanue
«3€NIeHbIX KOPUOOPO8Y», UCNONb308AHUE MEXHON02Ul NO CHUdCeHUlo 3azpasnenus ammocgepvl. Chopmuposarivl
peKomenoayuu no IKOA02UYECKOMY MEHEOICMEHMY.

Kniouesvie cnosa: ycmoiiuusoe pazeumue meppumopuy, MpAHCHOPMHAA UHGPACMPYKMYPA, 2e09K0I02UYeCKUe
0COOEHHOCIU MECTTHOCIUY, KOMNJIEKCHBIN IKON02UHECKUTI MOHUTNOPUHE, MePPUMOPUATLHAS 00UjecmEentas cucmemd.

ASSESSMENT OF THE IMPACT OF THE OVERPASS ACROSS THE RIVER.
ENVIRONMENTAL IMPACT OF THE OB RIVER NEAR SURGUT

Bagrovskaya E.N.,
Assistant of the Department of Geoecology and Environmental Management
Tyumen State University, Tyumen
Gimgin E.N.,
Assistant of the Department of Geoecology and Environmental Management
Tyumen State University, Tyumen
Petrov Yu.V.,
Candidate of Geographical Sciences, docent, Associate Professor of the
Department of Geoecology and Environmental Management
Tyumen State University, Tyumen

Abstract. The aim is to develop recommendations on the inclusion of environmental aspects in the processes of designing
and operating new infrastructure facilities in Ugra. It has been established that the operating Surgut bridge has a
significant negative impact on the environment. The need for the construction of a new bridge crossing is justified, taking
into account the environmental component: the design of «green corridorsy, the use of technologies to reduce atmospheric
pollution. Recommendations on environmental management have been formed.

Keywords: sustainable development of the territory, transport infrastructure, geo-ecological features of the area,
integrated environmental monitoring, territorial public system.

BBenenne. Bo3BeneHne u mocrienyromas SKCIDTyaTanus BaHTOBOTO Mocta depe3 p. OOb
BOJIM3K I. CypryTa NpuBeId K U3MEHEHUIO THPOJIOTHYECKOT0 PEXUMA PEKH, YTpaTe MECT OOUTaHUS
¢baopel U QayHbl, a TakkKe K H3MEHEHUSM B OHMOpPa3HOOOpazWu U CTPYKType OHOIOTHYECKHX
COO0OIIIEeCTB, OOUTAIOIIMX B HEITOCPEICTBEHHOM O1r30cTH OT MocTa (puc. 1) [2, 7]. [IpoekTupoBanue
Y CTPOUTENLCTBO B HAIlle BPeMsI €II€ OJJTHOTO Iy TETPOBOIA ISl TAHHOTO JIOTUCTHYECKOTO Yy3I1a (pHC.
2) cdopmHpoBaTM 3ampOC HAa COBOKYNHYIO OLIEHKY 9SKOJOTHYECKOTO BO3JIEHCTBHS JIBYX
TPAHCHOPTHBIX COOPYXEHUH, (YHKIMOHMPYIOUMX B CIOKHBIX HPUPOAHO-KIMMATHUYECKUX H
COLMAJIBHO-9KOJIOTUYECKUX YCIOBHSX.
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Puc. 1. Teppumopus 6o30eticmeaust ()eﬁcmeyiou;eo nymepoeoc)a 6 2001 u 2024 2.

]_IGJII)IO Hamero HCCICAOBaHUA ABJIACTCA JSKOJOrMYCCKas OLCHKAa COBOKYIIHOI'O BJIMAHUA

CYPryTCKUX MYTCIIPOBOAOB Ha OKPYXKAOLIYI0O HIPHUPOAHYIO Cpeay. 3az[aanI/I HCCIICOOBaHUA
MMOCITY XKW XPOHOJOTINYCCKasa cucreMaTrusanusa AHTPOIIOTCHHBIX BO3JCHUCTBUI
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Puc. 2. Kapma-cxema pationa pazmewenust oovekma pabom [2]

MetopnoJsiorus ucciaenoBanusi. MeToquka JaHHOTO MCCIEA0BAHUS CTPOUTCS HA MPUHLHAIAX
KOMIUIEKCHOCTU [3] M omupaeTcsl Ha CLEHApUU YBEIMYEHUS TPAHCIIOPTHON HAarpys3ku, KoTopas,
COTJIaCHO OLIEHKaM, MOXeT ToCcTUrHyTh 33 000 TpaHcnopTHBIX cpencTs B cyTkH k 2050 roxay. Taxxke
ObuIa MPOBEJICHA OLEHKAa ANIbTEPHATUBHBIX MPOEKTHBIX PEIIeHUH, 4T0 00eCeyrsio BO3MOXKHOCTb
COTIOCTABJICHUS Pa3IMUHBIX BAPUAHTOB MOJIEPHU3AIMN UHPPACTPYKTYPBHI.

CdopmupoBaBunecsi re03K0JI0rH4ecKue yCa0BHs B pailoHe CypryrcKuX MyTenpoBoAo0B.
[IpomyckHast cHoCOOHOCTh (PYHKIIMOHUPYIOLIETO BAHTOBOI'O MOCTa JOCTUTHYTA 3a CUET
IIPUMEHEHHUs] BPEMEHHBIX MEP, IPEAHA3HAYEHHBIX [UIS PETYJIMPOBAHUS U ONTUMU3ALUY IBUKCHUS.

VY4uThIBas poCcT KOJMYECTBA 3apETUCTPUPOBAHHBIX aBTOMOOMIICH 1 MI3MEHEHNE TPAHCIIOPTHBIX
Harpy3okK, NOA0OHBIX Mep HeI0OCTaTOYHO [5].
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JleTepMMHAHTBI  CYLIECTBYIOIIET0  IE03KOJOTMYeCKOr0  COCTOSIHHS. Ounenka
npoexkTupoBanus. Cypryt, O1arogapsi CBOeMy CTPAaTETHYECKH BXKHOMY IIOJIOKEHHUIO B PETHOHE Ha
[IEPEeCEUCHUN BaXHBIX TPAHCIOPTHBIX MyTeH, CTadl 3HAYMMBIM TPAHCHOPTHBIM Yy3ioM. C
YBEJIMUEHUEM YMCIEHHOCTU HACEJIEHMs, POCTOM KOJMYECTBAa AaBTOTPAHCIIOPTa U HU3MEHEHHEM
CTPYKTYpPbl TPAHCIOPTHBIX IIOTOKOB Ha CYLIECTBYIOIIEM OOBEKTE MPEBBILIEHbI IPOEKTHBIE
9KCILTyaTallMOHHbIE NTOKa3aTesn. bojee Toro, COBOKyIMHOCTh IBYX pacCMaTpUBaEMBbIX ITyTENPOBOIOB
kK 2050 r. He obecnevWBaeT YIOBJIETBOPEHHUE OXKUIAEMOTO TpaHCIOpTHOro motoka B 33 000
aBTOMOOWJIEH B CYTKH, UCXO/S U3 3aJI0KEHHBIX MPOEKTHBIX PEIICHUH.

Poct MHTEHCHMBHOCTM JBMI)KEHHMS aBTOMOOWJEH NpUBEAET K YBEIMYEHHIO BBIOPOCOB
IIapHUKOBBIX Ia30B, B nepByto odepeab CO, u NOy, uTO, B CBOIO OUY€pellb, YXYIIUIUT COCTOSIHUE
BO3[yXa B TOPOJCKON cpene M IpWIEraloliux MpUPOAHbIX oOnactax [6]. Yxke ceiiuac
IIPEHEOPE)KEHNE COBPEMEHHBIMU HKOJIOTUMECKUMHU HOPMAMU IPU MPOEKTUPOBAHUU, TAKUMM Kak
HCI0JIb30BAaHNE MATEPUAIIOB C HU3KUM YIJIEPOAHBIM CIEA0M WM BHEAPEHUE LIYMOIOTIOUIAKOIINX
HOKPBITUH, OTPaHUYMBAET BO3MOXHOCTH YCTOMUUBOIO pa3BuTus (Tadim. 1).

Taoauuna 1.
YBenuyeHne BHIOPOCOB OT aBTOTPAHCIIOPTA B pallOHE IEHCTBYIOLIETO MyTEMPOBOIA Yepes3
peky O6b B r. Cypryte 3a 2025-2050 rr.

Ton OxnnaeMmas KomnnuectBo CO; (ToHH/TON) NOx (ToHH/TOM) PM (Tonn/rox)
YHCIIEHHOCTh | MAIluH (CyT.)
HACeJIECHUA
2025 430 14 000 205,0 140,0 22,0
2030 454,9 16 618 235,8 161,0 25,3
2035 481,3 19 726 271,1 185,2 29,1
2040 509,2 23414 311,8 212,9 33,5
2045 538.,8 27 793 358,5 244.9 38,5
2050 570,0 33 000 412,3 281,6 44,2

KitoueBbM akTOpoM sBIsieTCS (parMeHTalMs JIOKAJIbHBIX JKOCHCTEM H3-3a JMHEHHBIX
COOpPY’KEHMH, YTO HEraTMBHO CKAa3bIBAETCS HAa MUTPAIMM >KMBOTHBIX M CHM)KAaET OMOJIOrHMYECKOe
pasHooOpasue. KpoMe Toro, KOHIEHTpaIMs TPAaHCIIOPTHBIX MOTOKOB HA OTPAHUYEHHOM KOJIMYECTBE
Pa3BsI30K  CIIOCOOCTBYET HAKOIUIEHHWIO MMKpPOIUIACTUKA B IOYBaX M BOJOEMax BOJIU3H
aBToMaructpaie. OTCyTCTBUE KOMIIEHCUPYIOIIUX MEPONPHUATUHN, TAKUX KAK CO3JAHME «3EJIEHBIX
KOPHUJIOPOBY», YCKOPSIET AETpajaluio NMpUpOAHbIX JaHAamadroB. He meHee BakHbIM (hakTOpOM
OCTaeTCs ILIyMOBOE 3arpsA3HEHUE, OKa3bIBAIOIIECE HETaTUBHOE BO3JEHCTBHE KaK Ha 310POBbE
HACEJICHHS, TaK U Ha MMOBEICHUE TUKUX KHUBOTHBIX [1, 5].

Texyiiee NpoeKTUpPOBaHME HE OTpPaKaeT CTPEMIICHHS K TJI00aJbHBIM SKOJIOTHYECKUM
npuopureTaM. B kadecTBe OCHOBOITOJIATAIOIMIMX MOXHO IMPHUBECTH LEIU YCTOWYMBOIO Pa3BUTHS U
[Tapuxckoe coralieHue, peraiaMeHTUPYIOLIEe CTPEMIICHUE K CHUPKEHUIO HETATUBHBIX IIOCIIEICTBUN
riobanpHOro morteruieHus. Y mepBasi, © BTOpas MO3UIMS NpuHUUNUANbHBI A KOrpsl, koTopas
CTOJIKHYJIACh B OCJIETHUE AECATHIICTHS C MIPOSBICHUEM HEraTUBHBIX MOCIEICTBHM TpaHCPOpMaLUn
TeMmreparypsl. Bce panpHeWIIMe NPOTHO3bI OTPaKAKOT BO3pPAacTaHUE PHUCKOB, IPEXKAE BCETO,
BCIICJICTBUE HEOINPEACIEHHOCTH, TAaK KaK KOMIUIEKCHOE H3MEHEHUE OKpYXKalolen cpemsbl
HEBO3MOXKHO CMOJIEIMPOBaTh. TeM MpHUHIMIHATIbHEE CTaHOBUTCS (OPMUPOBAHME U YUET SCHBIX
1eJsed, KOTopble HEOOXOIUMO JI0CTUYb. A BCE COMYTCTBYIOLIME PUCKU MOTYT OBITh 3aCTPaxOBaHBI
TOJIbKO TPU HAJIWYUM COOTBETCTBYIOIIETO HH(GOPMALMOHHOTO OOECHedeHHus, a MOocieAHee —
pe3yabTaT IeJeHaNpaBIeHHbIX, BepUGUIIMPOBAHHBIX U BAJIMAMPOBAHHBIX HAOIIOACHUN B paMKax
JIOKAJIbHOTO U IIPOU3BOJCTBEHHOI'0 HKOJIOTMYECKOr0 MOHUTOPHUHTA OllepaTtopa TpyOOonpoBOIOB (puC.
3). BaxxHoii cocrapistomield sBIsETCS W OOIIECTBEHHBIH 3KOJOTMYECKHH MOHHTOPUHT, KOTOPBIH
MOXKET  CYyIIECTBEHHO  JONOJHUTh IPOBOAMMBIM  yYaCTHUKAMH  KOHTPOJIBHO-HAJ30pHOU
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JeITeIbHOCTH Tporiecc. TakkKe BaXKHBIM SIBISETCS MPUBJIEYEHHE YUACTHUKOB TEPPUTOPHAIBHOM
OOIIECTBEHHON  CHUCTEMBI,  TPAJWIMOHHOE  TMPHUPOJAONOIB30BAaHUE  KOTOPBIX  SIBJISCTCS
OPMEHTHPOBAHHLIM Ha DJKOJOIMYECKHE HOPMATUBBI OJEHEBOICTBO, OXOTY, PHIOOJIOBCTBO, COOp
JTUKOPOCOB H T. 1. [4, 5, 8].

B oM aaeman YMCAeHHOOTE HaceneH|MA
H [pegnonorasmbele BblGpocel C0: (ToHHR TOM)

2025 2030 2035 2040

2050

Puc. 3. IIpeononazaemoe ygenuuenue eviopocos COz 6 coomnowenuu ¢ 0dcudaemvbim pocmom
Hacenenus 6 patione oelicmayiowe2o nymenpogooa uepes pexy Oow 6 2. Cypayme 3a 2025-2050 ze.

KoppekTHpoBKHM A1l IKOJOTHYeCKOro MeHemxkMenTa. DopMupoBaHHe TpPaHCIOPTHOM
UHOPPACTPYKTYPHl JIOIDKHO TIPOCKTUPOBATHCS C YYETOM Ppa3BUTUS BCEH TEPPUTOPHATBLHOU
OOIIIECTBEHHOIN CHUCTEMBbI, BKJIOYas MPUOPUTETHI B Cpe/ie TEPPUTOPHAIBLHONW OOIIHOCTH JIHOACH.
Jemorpadguueckue TPEANOYTEHUSI, MHUTPANMOHHBIE HACTPOCHHS, OPTaHU3ALUS  KHIIOTO
CTPOMTENBCTBA — BCE D3TO JIGKUT B OCHOBE JOJITOCPOYHOTO IUIAHUPOBAaHUS COLMAIBHO-
SKOHOMMYECKOTO pa3BUTHS TeppuTopuu. Eciu HacejleHHe yBEIMUMBAETCS M PAcTeT YPOBEHb
aBTOMOOWJIN3ALMK, TO TIPOEKTUPOBAHME TPAHCHOPTHBIX IMYyTENPOBOAOB JOJDKHO UATH B
OTIEPEKAIOILEM MOPSIIKE I UCKITIOUEHNS BOSHUKHOBEHUS CUCTEMHBIX 3aTOpoB. Ceroans B Cypryre
n npwieraiomeM CypryrckoM paioOHE OIIyIIAeTCsl HEXBAaTKa TPAHCIOPTHBIX KOMMYHUKALAH,
KOTOpBIC HEOOXOIUMBI [T 00ecrieueHuss KOM(DOPTHOTO POCTAa TEPPUTOPUATHHON OOIITHOCTH JTFOICH.
351ech ke CleqyeT yuecThb CYIIECTBYIOLIUE MOTPEOHOCTH B JUBEPCU(DUKALUU SKOHOMHMKH BCETO
peruona. CoBpeMeHHbIE TOpO/ia U HACETIEHHBIE ITYHKTHI TOJKHBI B3aMO/1€HCTBOBATh, BHIpA0aThIBAs
HOBBIE SKOHOMUYECKHE UMITYJIbChl U TMO3BOJISAS MPEANPUHUMATEIBCKOMY COOOIECTBY HAlpaBlIATh
VMHBECTHUIIMH B AIbTEPHATUBHBIE CEKTOPA.

HoBblil MOCT, a Takke B3aUMOJICHCTBYIOIIUI C HUM BOCTPEOOBAHHBIM IMyTENPOBOA JIOJIKHBI
YUYUTHIBATh CMEHY MPEANOYTEHHUI B OpraHu3aluy 00IIECTBEHHOTO TPAHCIIOPTa M TEXHOJIOTHYECKYIO
TpaHc(hOpMaIMIO CaMOro aBTOMOOMIIBHOI'O TPAaHCIOPTa, MPEXk/Ie BCEro — CTPEMJICHHE B CTOPOHY
ANEKTpUUKAIIMY TATH IBUKUTEI.

3akiarouenue.  CTpOMTENBCTBO  MYTENPOBOAOB B CYpryTCKOW  TE€pPpUTOpPUAIBHOMN
OOIIIECTBEHHONW CHCTEME OTJIMYaeTcs CBOoed crhenudukoil, KoTopas HMMEeT KakK TMpsMbIe
re07KOJIOTMUECKNE TIOCTIEICTBUS, TaK U KOCBEHHBIE. VX y4€T Ipu NPOEKTUPOBAHUH, CTPOUTENILCTBE,
(GYyHKIMOHUPOBAHUM  MOCTOBBIX  IYTENpPOBOAOB  0OECIEYMBAET SKOHOMHYECKOE pa3BUTHE
CBSI3bIBAEMBIX HACENEHHBIX ITYHKTOB, IPOU3BOJACTB, TEPPUTOPHUATIBHONH OOIIHOCTH JIOZCH.
DKOJIOTHYECKOE TPOEKTUPOBAHUE CErOfHS OTpa)kaeT JABIKEHHE B (opMare «OTCTAIOIIEro»
IUIAHUPOBAHMS, 4YTO MPUBOAUT K OINO3JaHUIO B JOCTWKEHUM Leneil. TyT ke BO3HUKaIoT
HKOJIOTMUECKHUE PHUCKH, MEepexoisline Mo Mepe ycyryOneHus B couuanbHble. COOTBETCTBEHHO,
TpeOyeTcsi KOppPEeKTUPYIOLIee MPOSKTUPOBaHUE TPyOOnpoBoAoB. A (pOpPMUPOBAHUE U YCIOKHEHHE
TPAHCIIOPTHON MHGPACTPYKTYpbl OOS3BIBAET YUUTHIBATH MHOTO CMEXHBIX (PaKTOPOB, KOTOpHIE B
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pamMKax 5SKOJOTMYECKOTO MOHUTOPUHIA JIOJDKHBI CTAHOBUTHCS HHQPOPMAIMOHHOM 0a3oi s
9KOJIOrOB. B  nanbHelieM MNPUOPUTETHBIM CTAHOBUTCS IEPEXO] K MPEAYyNpEeKIAIoLIEMY
MIPOEKTUPOBAHUIO, KOTOPOE ITO3BOJUT YK€ IPUOPUTETHl CTABUTh HA JUIMTEIbHBIM TOPU3OHT
IJIAaHUPOBAHUS.
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MEJINKO-3KOJIOI' MYECKUE ACHEKTHI PA3BBUTUSI
CBEPIJIOBCKOM OBJIACTH

Bapanosa U.C.,
KaHo. 2eoep. Hayk, ooyeum Kageopul ceoepaguu, MI'O u mypuzma
DI'AOY BO «Vpanvckuii cocyoapcmeennwlli hedazoeudeckuil ynusepcumemy, 2. Examepunoype

Annomayus. Cmamesi ROCSAUWEHA PACCMOMPEHUIO  GIUAHUS NPUPOOHBIX U  AHMPONOSEHHBIX (DAKMOPO8 Ha
Gopmuposanue nonyIsYUOHHO20 300P08bs HaceaeHus pecuona. IIpedcmasienvl 603MONCHbIE NOCIEOCMBUSL B030€LCEUSL
HA OP2aHU3M MEXHOZEHHbIX 8blOPOCO8, eCMECMEEHHbIX 2eOXUMUYECKUX AHOMAIUU U KIUMAMUYECKUX 0CoDeHHOcmel
meppumopuu. 3ampazudaromcst 80NPOCyL 3AKOHOMEPHOCHEU PACHPOCIPAHEHUs. XPOHUYECKUX HEUHDEKYUOHHBIX U
uH@exyuonuvix 3a6onesanuii y Hacenenus Ceeponosckoii oonacmu. ObocHO8bIBaENCA HEOOX0OUMOCHb KOMNLEKCHO20
nooxo0a K 3awume 300p08bsi HACENIEHUsL PEUOHA.

Knroueswvie crnosa: meduyunckas ceoepagusi, skoio2udeckas cumyayus, 300posve Hacenenus:, Ceeponosckas obracmo,
Cpeonuii Ypan.

MEDICAL AND ENVIRONMENTAL ASPECTS OF
SVERDLOVSK OBLAST DEVELOPMENT

Baranova I.S.,
Ph.D., Associate Professor, Department of Geography, IHO and Tourism
Ural State Pedagogical University, Yekaterinburg

Abstract. The article is devoted to the consideration of the influence of natural and anthropogenic factors on the formation
of population health of the region's population. The possible consequences of the impact on the body of man-made
emissions, natural geochemical anomalies and climatic features of the territory are presented. The issues of patterns of
distribution of chronic non-infectious and infectious diseases in the population of the Sverdlovsk region are touched upon.
The need for an integrated approach to protecting the health of the region's population is justified.

Keywords: medical geography, environmental situation, public health, Sverdlovsk region, Middle Urals.

Tepputopuss  CpenHero  Ypana  HCTOPUYECKM — XapaKTEpU3YETCS  MPOMBIIUIEHHOU
aKTUBHOCTHIO. Ha okpy:karoliyto cpey 1 310pOBb€ HaceIeHU s N3/JaBHA OKa3bIBAJIM BIUSHUE T0ObIUaA
MOJIE3HBIX MCKOMAEMbIX, a TaKXe OTXOJAbl M COpPOCHI NMPOU3BOJICTB, CBA3aHHBIX C IMOJyYECHHEM
HSKOHOMMYECKH 3HAYUMBIX 3JIEMEHTOB M BELIECTB. Pe3ynbTaToM CTajao 3HAYUTENIbHOE 3arps3HEHHE
BCEX KOMIIOHEHTOB ITPUPOAHBIX KOMIIJIEKCOB PErMOHA.

Bricokuii ypoBeHb 3arpsi3HEHHOCTH aTMOC(EpHOro BO3[yXa CBSI3aH C JI€ATEIbHOCTBIO
TOPHOPYJHBIX, METAJUIYPTUYECKUX, XMUMHUYECKHX M Mpouux npeanpusatuil [4]. Pduxcupyercs
cozepkaHue B atMochepe OeHzanupeHa, JMOKCUIa cepbl, GopMalbIeTrHaa, OKCHIOB a30Ta, TSHKEIBIX
MeTauloB. B mocnennue necartuierus Ha Tepputopun CBepUIOBCKONM 00nacTH Habogaercs
CTaOUJIbHOE CHHXXKEHHE BBIOPOCOB HamOoJiee pacHpOCTPAHEHHBIX 3arpsi3HSAIONIMX BEIECTB,
OTXOSIIUX OT CTAllMOHAPHBIX UCTOYHUKOB (pHC. 1).

[TpeBbliieHre 00LIEPOCCUIICKUX MPEETbHO AOMYCTUMBIX KOHIIEHTPAIMI MOJUTIOTAHTOB, O
naHHbIM PocnioTpebnanzopa, ¢ukcupyercs B 2025 rony: B Hwknem Tarune npessimenue I1/1K
dopmanbaeruaa — B 1,1 paza, B Ekarepun0Oypre stunOensona — B 1,2 pasa, B KpacHoTypeuHCKe 110
6en3(a)nupeny — B 2,2 pasa, B IlepBoypasnbcke 1o Oens(a)nupeny — B 4,2 pasa.

dopmanbierul Oka3blBaeT TOKCUYHOE U pa3/ipa’karolliee BIUSHUE HA )KUBbIE OPTaHU3MBI, a
TaKKe SIBIIIETCS KAHIIEPOT€HOM U MyTareHoM [2]. [Ipu KoHTakTe ¢ K0Kel BO3MOKHBI aJIJIEPTUYECKHE
peakuuu. Bapixanue JaHHOTO BellecTBa HETATUBHO BIIMSIET HA CIU3UCThIE 00OJOYKH JIbIXaTEIbHbBIX
nytedl. JlnuTtenpHOoe Bo3aeiicTBHE (opManblieruga MpoBoLMpYyeT oOpa3oBaHUE OIMyXoJieH U
XpOMOCOMHBIE U3MeHeHus. [Ipu nocTymiennu 3TuideH3051a B OpraHu3M HaOII01al0TCsl HapyLIeHUs
CO CTOPOHBI HEPBHOM, CEPACUHO-COCYTUCTON U JIBIXaTEIILHON CUCTEM. DTHIOCH30II BBI3BIBACT COOM
MMMYHHMTETa U OKa3bIBAET TOKCHYECKOE M KAaHLEPOICHHOE BO3JECHCTBUE Ha KMBBIC OPTraHU3MBI.
bens(a)upeH OTHOCHUTCS K BEIIECTBAM IIEPBOIO Kjacca OMACHOCTH, O00JaJaeT BBICOKOU
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TOKCUYHOCTBIO M HETaTMBHO BO3JICHCTBYET HAa BCE OpraHbl M TKaHW >KUBOTO opraHu3Ma [8].
BemiectBo BbI3bIBaeT HEOOpATUMBbIE TEHETUYECKHE MYTAIlMM KaK Y B3POCIIBIX OPTaHU3MOB, TaK U Y
SMOPHOHOB, a TAKXKE CIIOCOOCTBYET Pa3BUTHIO aTEPOCKIIEPO3a.

EcrecTBeHHbIE T'€OXMMHUYECKHE aHOMAJIMHM, XapakTepHbele s CBepIuioBCKoi obiactu
BCJIEJCTBHE IIMPOKOIO PACHpPOCTPAHEHUS TOPHBIX IMOPOA, CHOCOOHBI IPOBOLUPOBATH POCT
HOBOOOpAa30BaHUll, BPOXKJICHHBbIE AHOMAIMM PA3BUTHS, 3a00JIEBAHHUS MOYEINOJOBOW CHCTEMBI U
COKpaLICHHUE MIPOJOJLKUTEIbHOCTH skU3HH [3]. TsbKenble MeTaubl MOTYT HaKaIJIMBaThCS B IEYCHU U
noukax. Ha repputopun Ypanbckoro pernoHa qamie Jpyrux BCTPEeYaroTcs N30bITOYHBIC ITOYBEHHBIC
KOHIIGHTpalluu KoOanbTa, HUKeNs W xpoma. Hambosnee u3BecTHas aHOMalusi HAXOAMUTCS Ha
Tepputopun mocénka Ypainen I'opHo3aBojckoro paiiona CsepioBckoit obmactu. bnaronmaps
YJIBTPAOCHOBHBIM I1O/ICTHJIAIOIIMM [10POJIaM IIPEBBIILIEHHE CPEIHEYPAIbCKUX (DOHOBBIX IIOKa3aTesnen
3/1€Ch COCTABJISIET IECATKU pa3s.

TexHOreHHble 3arpsA3HEHUS JaHHBIMU TSXKEJIBIMUA METaUIaMU (PUKCUPYIOTCSA B OKPECTHOCTAX
ropojoB AprémoBckuii, Kpacnoypanbck, EkarepunOypr, Bepxusasa [Ibnuma, Kamenck-Ypanbckuii,
Acbect u Pex. 3arpsizHeHue ous 00yClIOBIEHO AEATENbHOCTBIO MPEIIPUATHI TOpHOJ00BIBAIOIIECH
U METAJUIypTUYECKOM IPOMBIIIJIEHHOCTH, a TakKe MCIOIb30BAaHUEM B CEIbCKOM XO35HCTBE
NECTULUA0B U MUHEPAJIbHBIX y1oOpeHui. IlpeaenbHo 1onyCcTUMbIE KOHLIEHTPAIMKU B OKPECTHOCTSIX
KPYHHBIX IPOU3BOJCTB MOTYT IPEBBILATHCA B ThICAYM pa3. 3ab0eBa€MOCTh HAcCEJEHUS B
OKPECTHOCTAX TaKUX NPEAUPUATHN, Kak INpaBuiao, B 2-2,5 pa3a Bpllle, 4YeM B MeEHeEe
UHIYCTPUAIM3UPOBaHHbIX pervoHax. Jlo 96% HOBOPOXIEHHBIX TMOSBISIOTCS Ha CBET C
OIpeJIeIeHHbIMU 3a00JI€BaHUSIMU (T1aTOJIOTMM HEPBHOW M CEPJIEUHO-COCYAUCTON CUCTEM, CETCUC U
np.).

BbIOpocsl 1 ¢cOpOChl NPOMBIIIJIEHHBIX U CEJIbCKOXO3HCTBEHHBIX MPEIIPUATHH yXyALIAIOT
COCTOSIHME BOJOEMOB M HMCTOYHMKOB IUTHEBOM BOJbI, CHM)KAIOT KAayeCTBO BOJHBIX PECYpPCOB,
YyIPOXKAOT  BBDKMBAHHUIO BOJHBIX AKOCUCTEM. ['OpHOAOOBIBarOIME, METAJUyprudyeckue u
MalIMHOCTPOUTENIbHBIE MPEANPUATHS 00pa3yl0T CTOYHBIE BOJBI C CO/EPKAHUEM HE(TENpPOIYKTOB,
TSKEIBIX METAJUIOB, HUTPATOB, HUTPUTOB, (hoc(aToB U MPOUYMX BpeIHbIX coearuHenuil [7]. OnHum u3
IJIaBHBIX MCTOYHUKOB 3arps3HEHMsI BOJHBIX pecypcoB CBepsIOBCKON 00J1aCTH MeTaJllIaMH SIBJISIIOTCS
3aKpBITHIE U 3aTOIUIEHHBIE MEJHO-KOIYEJaHHble Py JHUKHU. [losiBUBIIMECS BCIIEACTBUE HAPYIIECHUS
LIEJIOCTHOCTH TOPHOTO MAaccHBa KHCIbIE IIAXTHBIE BOJABl AKTHMBHO PpAcTBOPSIOT MHHEpalbl U
CIOCOOCTBYIOT BBIICTICHHUIO TSDKEIBIX MeTaioB. HeoOXoquMmbl MeponmpHATHs IO OUYUCTKE U
1esI04HOM HelTpanuzauuu. HalGmogaercs cHUKEHHE CoJlep)KaHusl B CTOYHBIX BOJAX B3BEILIEHHBIX
BEIIECTB, *kene3a U ¢pocharos (puc. 2). OgHako NOCTyIUIEHHE B BoJloeMbl CBEpATIOBCKOM obiacTu
XJIOPUJIOB, HUTPATOB U CyJIb(HaTOB B MOCIEIHUE I'O/IbI TOKA3BIBAET TEHACHIUIO K ITOBBIILIEHUIO.

Ha Tteppuropun CBepiioBCKOM 00JacTH pacHoiokKeH psaa  pagualiOHHO-ONACHBIX
npousBoJcTB (benosipckas atomHas craHuus, MHCTUTYT peakTOpHBIX MarepHayioB, Y palabCKUN
aseKTpoxuMudeckuii komOuHat, Hooypanbckoe otaenenne HO PAO, OI'VII «KombOunar
«Anexrpoxummnpudbop», OAO «Mzorony, OI'YII «Vpanbckuit deKTpoOMEXaHNYECKUN 3aBo»). B
IITATHOM pPEXUME JESATEIbHOCTh JAHHBIX TPEINPUATHI OKa3bIBaeT MPEHEOPEKHMO Majioe
paaualvoOHHOE BO3JEICTBHE HA 3/10poBbe HaceneHusa. OAHako B ciydae HECOONIOJCHUS HOPM
TEXHUKHA O€30MacHOCTH WJIM aBapuM HAONIOJAeTCs POCT CMEPTHOCTH OT OoJjie3Heill cucTembl
KpOBOOOpaIeHus1, 3T0Ka4YeCTBEHHBIX HOBOOOPA30BaHMM M MH(EKIIMOHHBIX OOJIE3HEH BCIIEICTBHUE
CHI)KEHHS UMMYHUTETA.

Pagnanvionnas oOctaHoBka Ha Teppuropun CBep/UIOBCKOW  00JacTH  cuUTaercs
yJIOBJIETBOPUTEIHHON. PamuannoHHble npouciecTBUS B OOJBIIMHCTBE CIy4aeB (PUKCHPYIOTCS B
CBSA3M C paJWallMOHHBIM 3arpsi3HeHHeM MeTtauionioma. [loTeHnuanbHO OMacHBIMU Yy4YacTKaMu
CUMTAIOTCS CKJaJbl MOHALMTOBOTO KOHIEHTpaTa B KpacHoypuMmMckoM OKpyre, 3aXOpOHEHHs
pPaZMoOaKTUBHBIX OTX0/0B B nocénke O3€pHbIil PexxeBcKoro ropoickoro okpyra u Ha TEppPUTOPUU
OAO «Kirouesckoit 3aBoj1 GpeppociiiaBoB» B ChICEPTCKOM TOPOIACKOM OKPYTE.

Kpowme Toro, Ha tepputopuu Cpennero Ypaina ecTb IPUPOIHbIE PATUOTCOXUMUYECKUE 30HbI
C MOBBIILIEHHBIM YPOBHEM pPaJMOAKTUBHOCTH (M30TONBI TOPUS M ypaHa), a TAKXKE YYaCTKH C
MOBBIIIEHHBIM paInallMOHHBIM (DOHOM M3-3a IPUPOAHBIX PAAUOHYKINIO0B (Ta3 pafoH) — Bucumckas,

38



MpupodHo-pecypcHbIli MTomMeHyuan U 3Kosa02u4eckas peabuaumayus 0e2padupo8aHHbIX 1GHOWAgpmMos

Tarunbckasi, Myp3uncko-KampimeBckasi, AmanaeBcko-ComrenoBckas 30HBL. B AcOecToBCKOM
paiioHe pacnosioxkeHa Kpyrickas paauoruaporeojorudyeckas aHoMajaus C  ITOBBILIEHHBIM
coJiepKaHUEM paTuOHYKIUA0B B Boae (mo 28,7 kbk/m). B PexeBckom paiione ¢ukcupyercs
MOBBIIIEHHBI YPOBEHb PaIN0AaKTUBHOCTH B Bo3ayxe (10 3600 kbk/m?). XpoHnuueckoe Bo3neiicTBre
Jake MalbIX 703 paJuallid 4Yepe3 JAbIXaHWe WIH YNOoTpeOJeHHe 3arpsi3HEHHOW BOJABI MOXKET
MPUBECTU K JIOJITOCPOYHBIM HAPYIICHUSIM 370pOBbS (OHKOJOTHS, HapyUIEHUST KpPOBETBOPHOM
CUCTEMBI, Oecrimonue, 1eeKThl Y HOBOPOXKICHHBIX H TIP.).

B kpymnHbIX npombinuieHHBIX HeHTpax Cpeanero Ypaina Habmoaaercs npessimenne [1JIK mo
POy BpeOHBIX BEIIECTB B BO3AyXE U3-3a BBIOPOCOB METATYPIMUYECKUX, XHUMUYECKUX H
dHEpreTHYecKux mpou3BoaAcTB. Jlo 70% BpeaHBIX KOMIIOHEHTOB B 3arpsi3HEHUH aTMOC(EPHOTO
BO3JIyXa B Topojax JaeT padoTa aBTOTpaHCHOpTa (THKETbIE METAJUIbI, TUOKCHHBI, O€H3(a)UpeH).
3arps3HeHne aTMOC(EepHOro BO3AyXa MPOBOLMPYET pOCT 3a00JEBAEMOCTH XPOHUYECKUM
OpOHXUTOM, OpOHXHAJIBHOW acTMo, amneprueid u pakom né€rkux (Hwkuwmii Tarun, Kamenck-
VYpanbckuii). TokcuuHbIE BELIECTBA B 3arpsiI3HEHHOM BOJIE TOPOJOB IMOBBIIIAIOT PUCK CEPlIEYHO-
COCYAMCTBIX U OHKOJOruueckux 3aboneBanHuil [1]. KoHTakT c 3arpsi3HeHHOI BOJOW WM MOYBOMN
MPUBOJUT K PACIPOCTPAHCHHUIO KOXKHBIX 3a00JICBaHMA, KUIICYHBIX WH(EKIUN M Tematuta A.
[TocTosiHHBIH TyM OT paboOThI TPAHCIIOPTA, MPEANPUATUH, CTPOUTEIBHBIX IJIOMAA0K U T. M. CO3AAeT
yCIIOBUSL JUIsi BO3HUKHOBEHHS CTpecca, MAENpPeccHuHd, OECCOHHUIIbI, TPEBOXKHBIX PacCTpPOMCTB,
CepJICYHO-COCYIUCTHIX HapyIICHUN. B To e BpeMs B ropojiax U FOPOJICKUX arjoMeparusx 0ObI9HO
Jy4llle pa3BUTa CUCTEMA 3/IpaBOOXPAHEHUS U BBILIE YPOBEHb JOCTYITHOCTH MEIULIMHCKUX YCIIYT.

VY ropojckoro Hacenenus CBepIsIoBCKO obnacTu (ukcupyercs Oosee BBICOKUN YPOBEHb
CepICYHO-COCYIUCTRIX 3a0oyieBaHui. OOcCIeI0BaHNE CEIIbCKOTO HACEICHHS IMOKa3aslo OOJbIIUi
MIPOLIEHT 3a00JIEBAEMOCTHU CaxapHbIM JMA0ETOM, OHKOJIOTMEW U riiaykomoil [6]. CrenuamucTsl
CBSI3BIBAIOT ATO C MEHBIIEH JIOCTYHNHOCTBIO YCIYT 3/IpaBOOXPAaHEHUS B CEJIbCKOH MECTHOCTH U
YacTBIMH CITy4asMU 3aIlyIIeHHOCTH 3a00JIeBaHUIA.

K nau6onee pacripoctpaneHHbIM B CBEPAJIOBCKOM 00JIACTH XPOHHMYECKUM HEUH(PEKIIMOHHBIM
3a005IeBaHUSAM OTHOCSTCS OOJE3HU OPraHOB AbIXaHMs (BKIIOYAs XPOHUYECKYIO OOCTPYKTHBHYIO
00JIe3Hb JIETKUX U OPOHXHATBHYIO aCTMY), apTepraibHas TUTIEPTEH3US U B 1I€JIOM OOJIE3HH OPTaHOB
KpOBOOOpaIIeHHs, HOBOOOPa3oBaHUsI, OOJIE3HU SHIAOKPUHHOM CHCTEMBbI (B YAaCTHOCTH, CaXapHbBIN
nuabet). [lo Bcem mepeuncieHHbIM KilaccaM 3a0oJieBaHMi HaOt0aeTcsi cTabuiibHasi TMHAMHUKA B
CTOPOHY YBETHYEHHUS YHCIia ClydaeB Ha AyIIy HaceneHus (puc. 3).

[ToMMMO CIIOKHON HSKOJIOTMYECKON OOCTaHOBKH, (pakTOpaMH pUCKa ISl BOSHHUKHOBEHMS
JTaHHBIX OOJIE3HEH SIBISIOTCS KypeHHUe, alKorojb, HE3J0pOBOE MHTAHWE W HU3Kas (u3nyecKas
aKTUBHOCTb. [10/J00Has cuTyalus NpocieKUBaeTcs Kak B CEJIbCKOM, TaK U B FTOPOJICKON MECTHOCTHU
Cpennero VYpana. XOTs €cTb CTaTUCTUYECKH 3HAYyUMas pa3HULA, HAlpUMEp, B TMPOSBICHUU
TUNIEPTOHUU — JUATHOCTUPOBaHa y 56% ropokan u 47% cenbCKuX )KuTeseu; creHokapaust —y 15%
ropoxat u 13% cenbckux xuteneil. XpoHUYECKHUE peCIIUpaTOPHbIE PACCTPONUCTBA BIBIEHBI Yy 6%
ropojckoro u 5% cenbckoro HaceneHus. [locTossHHOE BO3JEHCTBUE 3arpsiI3HEHHONW OKpY Karolen
Cpelibl MPUBOIUT K EPEHANPSHKEHUIO a/1allTAlIMOHHBIX MEXAHU3MOB M TPOBOLIMPYET BOSHUKHOBEHUE
HapymeHui 3710poBbsi. OCOOCHHO YSI3BHUMBI K XHMHUYECKOMY 3arpsi3HEHHUIO Cpeabl MPOKWBAHUS
OTJIENIbHBIE TPYIINBI HACETICHHUS: IeTH, OepEeMEHHBIE JKEHIIIMHBI, TIOKHIIBIE JTFOTH.

Pan wuccnenoBaHuil IMOKa3bIBaeT CBA3b MEXKAY PacHpOCTPAaHEHHOCTBbIO XPOHUYECKHX
HeMH(EKIMOHHBIX 3a00JeBaHWl M YpPOBHEM IKH3HH, YPOBHEM O0Opa3oBaHUS, CEMEWHBIM
MOJIOKEHWEM, YPOBHEM TpeBord u mp. DakTopoM pHCKa TaKKe MOXKET CTaTh HHU3KaA
OCBEJIOMIIEHHOCTD KHUTENIeH 0 HaW4KMK y HUX 3a0oneBanuil. OOpaiieHue K Bpady Ha 3ammylieHHON
CTa/Iu{ YXYJIIAaeT MPOTHO3BI 7Sl BHI3IOPOBIICHUS U MPOJAOIKUTEIBLHOCTH KU3HU. 3a00/1€Ba€MOCTh
OHKOJIOTHEH, acTMO#, TUNEPTOHWEH, WIEeMUel, aluleprueil, caxapHbIM IUA0ETOM CHIXKAET
OKUJIAEMYIO MTPOJIOJKUTENbHOCTD KU3HU U YXY/IIIAET €€ Ka4eCTBO.

MHTEHCUBHOCTh  paclpocTpaHeHHs HMH(EKIIMOHHBIX 3a00JieBaHUH Ha  TEPPUTOPUU
CBepmoBCKOM 00acTH UMeeT cBoto crienuduky Ha doHe obmepoccuiickoir cutyaruu. OcoObii
WHTEPEC MPEICTABISAET MHUIEMHUOIOTHYECKAsT CUTYaIUs M0 COIMATBHO 3HAYUMBIM 3a00JICBAHUSIM.
3ab07eBaeMOCTh KUTENEH peruoHa Tyoepkyne3om 3a nepuoa 2021-2025 rr. cHU3WIACh MOYTH Ha
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20%. IlpucyTcTByeT TeHACHIMS K CHIXKEHHUIO 3a 3TOT K€ MEPUOJ CMEPTHOCTH OT TyOepKyJses3a (Ha
13%) n 3aboneBaemoctu aeret maanmie 14 et (Ha 17%). Octaercst Ha JOCTaTOYHO BEICOKOM YPOBHE
pacnpoctpaneHHocTh BUY-undekuuu (nomns nopaxennoro Haceienus — 1,4%, uro 6osuee yem B 2
pasa mpeBbIIAET CPEAHEPOCCUNCKHM nokasarenb). 3a nepuoy ¢ 2021 mo 2025 rr. cMepTHOCTH OT
BUY-undexnun ymensiunach Ha 40%. DnuieMuonoruyeckasi CUTyalusl B perHOHE OCIIOKHSAETCS
JIOCTaTOYHO BBICOKOW CTEIEHbIO pacnpocTpaHeHHocTH remnatuta C (okosio 3% HacelleHHs] IPOTUB
0,03% B cpennem no Poccun) [5].

Ha teppuropun Ypanbsckoro ¢enepaibHOro okpyra, Bkitoyas Cpennuit Ypai, Gukcupyercs
BBICOKAsl CTEMEHb PACIPOCTPAHEHUs KIIEHIEBOTO BHpYCHOro jsHiuedanuta u Ooneznu Jlaiima
(knemeBoro ©Ooppenuosa). Ha Tepputopum peruoHa BO3OYAUTENH KICIIEBOTO BUPYCHOTO
sHIe(anuTa oOHapyKuBarOTcs B Kaxaoi 200-i mpobe, KiemeBoro 6oppennos3a — B KXol 3-H,
MOHOIIUTAPHOTO APIMXU03a M TPAHYJIOIUTAPHOTO aHAaIIa3Mo3a — B Kax 10 120-i mpobe. YmepeHHO
KOHTHHEHTAJIBHBIN K1uMaT CBEpIIOBCKON 001acTH 00yCIaBIMBAET MPOJOKUTEIbHYI0 MOPO3HYIO
3UMy M Hexapkoe JeTo. [1ogoOHbIe yCIoBHs CIIOCOOCTBYIOT 0oJiee MUPOKOMY PaCIpPOCTPAHEHUIO
pecnupatopHbix HHGekuui (rpunm, OPBU) ¢ ocinoxxHeHusiMu B Bue OpOHXHUTA U THEBMOHUU.

[Mpuunaamu cymecTByromeid B CBepIJIOBCKON 00IaCTH SMHIEMUOJIOTHYECKON 00CTaHOBKH
clieqyeT TMpPHU3HATh CIIOKHUBIIKECS COLMAIbHO-SKOHOMHYECKHE W KIMMATHYeCKHE YCIIOBUS,
HEOJIHO3HAYHYIO KOJIOTUYECKYIO CUTYALINIO, @ TAKXKE HEJJOCTaTOYHYIO B psiJie pallOHOB JIOCTYITHOCTb
MEIUIIMHCKOW TOMOIIU. AHAIU3 MEIUKO-IPKOJIOTMYECKON cuTyauuu Ha Tepputropun CpenHero
VYpana nokaspiBaeT HEOOXOIUMOCTb JAESITENbHOCTH B HECKOJIBKUX HAIIPABJIECHUSAX: CTPOrHil KOHTPOJIb
COONIONICHHUST DKOJIIOTUYECKUX HOPM U BHEIPEHHE OJKOJIOTUYECKH YHCTBIX IPOU3BOCTB,;
nHGOPMHUPOBAHUE HAceNeHUs O (aKTOpax pHUCKa JUIA 300POBbs; IMpOMaraHaa perysipHON
JIUCTaHCepU3allMd U HMMYHONPO(UIAKTUKH, COBEPIICHCTBOBAHME CHUCTEMBI MPEIOCTABICHUS
MEIUIUHCKUX YCIYr C Y4YeTOM perHoHajbHOW crnenudukn (KIMMaTHYECKHe OCOOCHHOCTH,
MPUPOHBIE U TEXHOTCHHbIE XUMUYECKHE aHOMAJUH, BHICOKHHA ypOBEHb ypOaHH3alUu — C OJIHOU
CTOpPOHBI, ¥ HaJMYWE€ 3HAYMTEIFHOTO 4YHCIAa HACEJCHHBIX IIYHKTOB B OTHAJCHHBIX U
TPYIHOJMOCTYIHBIX AJI OKa3aHWs MEIUIIMHCKOW TMOMOIIM palloHaxX — ¢ JOpyroi), akapuuugHas
00paboTKa 3aCeIeHHbIX TEPPUTOPUIN OT KPOBOCOCYIINX NEPEHOCUUKOB NH(EKIIHA.

350
300
250 S\ —
Kol e
\ =§-—=TBeEpble BelLLecTBa
200 == nMoKcna, cepbl
OKCcuAabl a30Ta
150 =
P*/ \v —>=okena, yrnepoAa
P ===\ T1€BOA0PObl
100 Ne— s — y A0POA4
50
0 T T T T T 1
2010 2020 2021 2022 2023 2024

Puc. 1. /lunamuka 6b16pocos naubonee pacnpocmpaHeHHbiX 3a2PAHAIOWUX aMMOocepy seuecms,
OMXO00AWUX OM CIMAYUOHAPHBIX UcmOYHUK08 Ha meppumopuu Ceeponoeckoti ooracmu ¢ 2010 no
2024 2., moic. m (Mcmounux: Ceeponosckas ooracmo ¢ 2020—2024 200ax. cmamucmuueckuil
cooprux / Ynpasnenue @edepanvroui ciyacovl cocyoapcmeennou cmamucmuku no Ceeponosckoll
obnacmu u Kypeanckou oonacmu. — Examepunbype, 2025. — 195 c.)
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Annomayus. B cmamve npueedenvi pesynomamvl usmepenusi smuccuuw CO, u3 nougvl CyOaIbnUlCKUX 1y208 npu
PA3IUYHOU RACMOUWHOU Hagpy3Ke (IMAIOH, YMEPEHHbIU eblnac — 25 OHell/ce30H, UHMEHCUGHDLIL sbinac — 45 Onell/ce3om)
Memooom 3akpuimbix Kamep. Paccuuman yucmoiti 6anamnc yenepooa sxocucmemot (NECB) ¢ nonpasxoui ha nocmyniienue
yenepooa ¢ HAB030M. YCMAaHOBNIeHO, Ymo 3MANIOHHBIU YYACMOK seasemcs cmokom yenepoda (10,322 m C/ea/z00),
YUACMOK yMepenHo2o evinaca — ciabvim cmoxom (+0,187...+0,266 m C/za/200), a unmencusuwlil evinac npespawaem
axocucmemy 6 ucmouynux yenepooa (—0,50...—0,64 m C/ea/200). Yuém nasosa ynyuwaem 6anranc na 0,08—0,14 m
C/ea/200. Obocnosana Heobdx00UMocms nepexood K pOmayuoHHOMY 8bINACY OJis COXPAHEHUsI CMOKOBOU (DYHKYUU 20PHBIX
nacmoéuw.

Knroueswvie cnosa: smuccuss CO», 3akpvimoie kamepol, yucmoiil banranc sxocucmemst (NECB), nacmbuwnas naepyska,
HaBo03, cybanbnuiickue 1yaa.

NET CARBON BALANCE OF SUBALPINE MEADOWS WITH
DIFFERENT GRAZING: CO,; EMISSIONS TAKING INTO
ACCOUNT ORGANIC MATTER INPUT FROM ANIMALS

Bekmurzaeva R.Kh.,
PhD, Associate Professor, Department of Ecology and Nature Management,
Kadyrov Chechen State University
Usmanov M.T.,
2nd year master's student,
Kadyrov Chechen State University
Edelkhanov Ya.M.,
2nd year master's student,
Kadyrov Chechen State University

Abstract. The article presents the results of measuring CO_ emission from the soil of subalpine meadows under different
grazing loads (reference, moderate grazing — 25 days/season, intensive grazing — 45 days/season) using the closed
chamber method. The net ecosystem carbon balance (NECB) was calculated, taking into account the carbon input from
manure. It has been established that the reference plot is a carbon sink (+0.322 t C/ha/year), the moderate grazing plot
is a weak sink (+0.187...+0.266 t C/ha/year), and intensive grazing turns the ecosystem into a carbon source
(—0.50...—0.64 t C/ha/year). The inclusion of manure improves the balance by 0.08-0.14 t C/halyear. The necessity of
transition to rotational grazing for preservation of the drain function of mountain pastures is substantiated.

Keywords: CO_ emission, closed chambers, net ecosystem balance (NECB), pasture load, manure, subalpine meadows.

BBenenue. Hapsimy ¢ TpOAyKTUBHOCTBIO BaKHEWIIUM acleKTOM (yHKIIMOHHPOBAHUS
HaCTGI/IH_[HBIX OKOCUCTEM SMABJIACTCA HUX POJIb B O5MHUCCHUU IMMAPHUKOBBIX TI'a30B. VTIIeKuciIsld ra3
BBIZICJISICTCS] TIPU JBIXaHUU TOYBHI (Te€TepOTPO(GHOM M aBTOTPO(PHOM), a TaKKe MPU Pa3I0KCHUH
OpPraHUYecKoro BemecTna. I 'ereporpodHoe AbIXaHUE OYBBI U IbIXaHUE KOPHEH pacTeHUH SBISAIOTCS
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OCHOBHBIMHM ecTeCTBEeHHbIMU HcTOYHMKaMu CO2, moctymaromero B arMochepy ¢ MOBEPXHOCTH
MOYBBL. DTOT MOTOK MOJYUYHIT Ha3BaHHe mouBeHHOro abixanus (Rs, soil respiration) [1-3].

HHTEeHCUBHOCTD BhITIaca BIMSET Ha INIOTHOCTh MOYBBI, €€ BIIaYXHOCTh, TEMIIEPATYPY U CKOPOCTh
MUHEpaIN3allui, 4YTO MpsAMO ckazbiBaeTcss Ha dSMmuccUU CO,. PocT mNOYBEHHOrO JbIXaHUS
noaTBepknaercs paboramu bona-Jlambeptn m TomcoHa, 00OOIMMBIIMMU JaHHBIE COPOKAIETHUX
KaMepHbIX u3Mepenuii SR [4-6].

bruta mpoBenena konmdecTBeHHas oneHka smuccuu CO, u pacu€r 4mcToro yriepoIHoro
OanmaHca cyOanbNMICKMX JYroB MpU pa3HONl NAcTOMIHOM Harpy3ke, BKJIOYas IONPaBKy Ha
IIOCTYIUIEHHE YTJIEPO/ia C HABO30OM.

OO0beKTHI U MeTOAbI. YUAaCTKU UCCIIEI0OBAHUS U KIIMMAaTUYECKUE YCIOBUS OMKMCAHbI B CTaThe
1. lonoaHUTEIbHO MPOBOANINCH:

— H3mepenne smuccun CO; METOJOM 3aKpBITHIX KaMep Ha TMOCTOSHHBIX YydYacTKax
(MoOwbHBIN razoanamuzarop LiCor-7180).

— Pacuér nortoka yriepoaa no dhopmyiie:

FC:FCOZX].ZXtXSXk,

rie Fep, —motok CO, (MkMons M 2-¢™"), t = 31536 000 c'rog !, § = 10* m>ra™, k = 107°,
~ Bkuan CH, npu3HaH He3HAYMTEIbHBIM.
— Oumuenka uucroro 3xkocucremuoro 6amanca (NECB) = NPP — Rh (Rh — rereporpodroe
JIBIXaHKE, alIpOKCUMUpPOBaHHOE sMuccueit CO, ¢ MonpaBKoil Ha aBTOTPO(HOE JbIXAHKE).

[Toctymienne yriaepoaa ¢ HABO30M PaCcCUUTHIBAIOCH IO METOAMKE, YTBEpKIeHHOU [Iprukazom
MIIP Poccun Ne 371:

Crnanure = LILV X (EFexcretion.c — EFcn, X 12/16 — EF¢o, X 12/44) X Time/100],

rae LV =470 ronos, EF _excretion C = 36,9 kr C/ron/rox, EF_ CH, = 0,19 xr CHy/ron/ron, EF_CO,
= 0,13 xr CO,/ron/roxn, Time = 18,4% (110511 BpeMEHH BBITIACA).

C yuérom nueii Boimaca (INT — 45 npueit, UM — 25 nHeit) u tuomanu ydactkoB (15 ra)
MOJTy9EHO:

—~C_manure_INT =0,1422 t C/ralrox;

- C_manure_UM =0,0790 t C/ra/rox;

- C_manure_ETALON = 0.

CxoppextupoBannbiii 0ananc (NEB): NEB = NPP + C_manure — Reco, rie Reco — smuccust
yTaepo/a U3 MOYBHI.

Pe3yabTaTsl U 00Cy:KI1€HHE
Taoanma 1.

HuTtencuBHocTh sMuccu CO, ¢ TOYBBI U pacCUYUTaHHBIN BIOPOC yTriiepoia 3a BereTallMOHHBIH
NEepuoJT Ha yYacTKax ¢ pa3HoW NacTOMIIHON Harpy3Koi

VYyacrok [Totok CO, (MKMOJIB-M™2:C™!) Omuceus C  (r Clra) 3a
BEreTallMOHHBIN MEPHOA

INT 0,434056 1,642

ETALON 0,595719 2,254

UM 0,246367 0,932

B tabmuie 1 mpeacraBineHbl CpelHUE 3HAYEHHsS MMOTOKA YTIIEKHCIIOTO ra3a ¢ MOBEPXHOCTH
[IOYBBI, U3MEPEHHBIE METOJIOM 3aKpBITBIX KAMEp, a TAKKE€ PacCUMTaHHAs HAa MX OCHOBE SMHUCCHS
yriaepoaa (B mepecuére Ha YHMCTBIM YIJIEpPOZ) 3a BECh BEreTallMOHHBIM nepuoi. Ha sranoHHOM
yuyactke (ETALON), rae BeIllac OTCYTCTBYET, 3aUKCUPOBaH MakcUMabHbIN noTtok CO, — 0,596
MKMOJb M 2:C”!, 4T0 cooTBeTcTBYeT Amuccun 2,254 1 C/ra 3a ce30oH. M3 TabauUIBl BUIHO, YTO HA
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ydyactke ymepeHHoro Beimaca (UM) morox wmuauManeH (0,246 Mkmoiab-M 2:¢’!), a 3MHCCHS
cocrapisieT Bcero 0,932 T C/ra. UntencuBHbIi Bbinac (INT) maét mpoMexyTouHOE 3HaYEHUE TIOTOKA
(0,434 mxmonbs M 2-c™') u smuccuio 1,642 T C/ra. Takum 00pazom, MOKHO CKa3aTh, 4YTO yMEpEeHHas
Harpy3Ka Ha [acTOMILEe CHIKAET JIbIXaHUE MOYBBI 10 CPABHEHUIO C 3TAJTOHHBIM yYaCTKOM, TOTJa KaK
MHTEHCUBHAs HAarpy3Ka yBEIMUMBAET SMUCCUIO OTHOCUTEIBHO YMEPEHHOM, HO 3HAYEHUH 3TaJIOHHOTO
y4acTKa He JOCTHUTaeT.

Taoauna 2.
YucTeiit 6anaHc yriiepoaa 3KOCUCTeMbI (0e3 yuéra MOCTYIUICHUS C HAaBO30M)
HA y4yacTKax ¢ pa3HOW MacTOUIIHONW HArpy3Koul

Yuactok | ITocrynnenue C (¢putomacca) | [Torepu C (amuccust) | bananc C
INT 1,0 1,642 —0,642
UM 1,119 0,932 +0,187
ETALON | 2,576 2,254 +0,322

B tabnuue 2 conocrasiieHbl NOCTYIJIEHUE YIIEpo/a ¢ YUCTON nepBU4HOM npoaykuuei (NPP,
¢dbuTomacca) u morepu yriaepoga 3a cuét amuccun CO, (Reco). M3 Tabauisl BUIHO, YTO STATOHHBIN
YYaCTOK JEMOHCTPHPYET HanbobIiee nmoctyrmieHue (2,576 T C/ra) u Hanboubmue norepu (2,254 T
C/ra), B utore napasi mojoxkuTenbHbiil 6ananc +0,322 T C/ra. YMepeHHbIH BbIlIac XapaKTepus3yeTcs
cymecTBeHHO Oosee Huskon amuccueit (0,932 T C/ra) npu ymepernrom nocrymienuu (1,119 T C/ra);
UTOTOBBIN OajaHC TMOJOKUTENIEH, HO BCE K€ HIDKE, 4YeM Ha »TalioHHOM ydactke (+0,187 T C/ra).
VIHTeHCHBHBIN BBINIAC, HAIIPOTHB, MOKA3bIBACT OTpHUIATeNbHbI Oamanc (0,642 T C/ra), Tak Kak
smuccus (1,642 1t C/ra) nmpesbimaer nocrymienue (1,0 T C/ra). CrnegoBarenbHo, Aaxke MOcCIe
MOCTYIUICHUSI OPTaHUYECKOTO BEIECTBA MHTCHCUBHBIN BBINIAC MPEBPAIIAECT YKOCUCTEMY B YHCTHII
UCTOYHUK yTJEepOo/a.

Tadauuna 3.
UwucTsiii 0armaHCc SKOCUCTEMBI ¢ YYETOM MOCTYIUICHUS YTIIepoaa
C 9KCKpeMeHTaMu kHUBOTHBIX (T C/ra/ron)

Yuacrok | NPP +C_manure | O6uwmii mpuxon | — Reco | NEB
INT +1,0 +0,1422 1,142 -1,642 | -0,50
UM +1,119 | +0,0790 1,198 —0,932 | +0,266
ETALON | +2,576 | +0,00 2,576 2,254 | +0,322

Ilpumeuanue: INT — unmencusnvii evinac, UM — ymepennvii evinac, ETALON — smanoumusiii
yuacmok 6e3 evinaca

B TtabGnume 3 mpencraBiieH CKOPpEKTHpOBaHHBIA yrieponnbiii 6amanc (NEB), B koropom
JIOTIOJTHUTEIHHO YUYTEHO MOCTYIUICHHE yriepoaa ¢ HaBo3oM (C_manure) OT macymmxcsi )KUBOTHBIX.
Jlst maTEeHCHBHOTO y4yacTka nobaBka cocraBiser 0,1422 T C/ra/ron, nis ymeperroro — 0,0790 T
C/ra/ron. O6mwuit npuxox yriepona (NPP + C_manure) va INT yBenuuuBaercs no 1,142 T C/ra, a
Ha UM — no 1,198 1t C/ra. Ilocne Boruntanust smuccuu (Reco) HoBbiil Oananc (NEB) mus INT
ocTaéTcsi OTpUIIATENbHBIM, HO yiyumiaeTcs ¢ —0,642 no —0,50 T C/ra, To ecTh AePUIIUT CHIKAETCS
Ha 0,14 T C/ra. Ins UM Gamnanc Bo3pacrtaet ¢ +0,187 mo +0,266 T C/ra (ynyumenue Ha 0,08 T C/ra).
DTaJOHHBIA YYaCTOK HE MmojydaeT HaBo3HoU nonpaBku (C_manure = (), ero NEB octaércs +0,322
T C/ra. Takum 00pazoM, OCTYTIIEHHE OPTraHNYECKOTO BEIIECTBA CMSATUAET OTPHUIATENbHBIN OamaHC
TPV UHTCHCHUBHOM BBITIACE ¥ YCHIIMBACT ITOJIOKHUTEIHHBIN IIPH YMEPEHHOM, HO B UTOT¢ HHTCHCHUBHBIH
BBITIAC BCE PABHO OCTAETCS UCTOYHUKOM YTIIEPOJIa, & YMEPEHHBIH — €r0 CTOKOM.

3akarouyenue. CHmKeHue (GpOTOCHHTE3a, YINIOTHEHUE TIOYBBI U YCKOPSHHE MUHEPATU3aIAN
SBIIIFOTCST TIPUYUHAMH TOTO, YTO WHTCHCHBHBIA BBINIAC MPHUBOIUT K TEPEXOTy IKOCHCTEMBI B
HCTOYHUK yriiepoja. YMepeHHbIN BbIIIAC, HAPOTHUB, OOECIIEYMBAET MOJOKUTEIbHBIN OaslaHCc, 4TO
MOATBEPIKIAET YTBEPXKICHUE O CTUMYIHUPYIONIEM BIUSHUA YMEPEHHOW HArpy3Kd Ha CTOKOBYIO
(YHKIIMIO TIOYBBHI.
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3AIACBHI YIVIEPOJA B ®PUTOMACCE CYBAJIBIIUMCKUX JIYT'OB I[IPU
PA3ZHON MHTEHCHUBHOCTH MACTBUIIIHON HATPY3KH
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Annomayun. B cmamve npedcmasnenvl pesynrbmamoel OYeHKU 6GAUAHUS DPAIUYHOU UHMEHCUBHOCMU BbINACA HA
HaKonjieHue yenepooa 6 HAO3eMHOU U NoO03eMHOU umomacce cyoanbnuiickux 1y2068 Makadicolickoi Komio8uHbl
(Heuenckaa Pecnybnuka). I[lonegvie uccnedosanus nposedeHvl HA MPEX Y4ACMKAX: SManoHHoM (be3 ewinaca),
ymepeHHo2o (25 OHell 3a ce30H) U unmMeHcusHo2o (45 Onell 3a ce3on) evinaca. Ilokazano, ymo ¢ pocmom nACMOUWHOU
Ha2py3Ku 3anacel yenepooa 8 Ha03emMHoll pumomacce crudcaromes Ha 26—46% no cpasnenuto ¢ smanonom. Iloozemuas
buomacca menee uyscmeumenvHa K evinacy (cHusicenue na 6%). Yuemas nepeuunas npooykyus (NPP) makcumanvha Ha
amanonrom yuacmke (2,576 m C/2a/200), munumanvia — npu unmencustom svinace (1,0 m C/za/200). Y mepennsiii svinac
obecneuusaem NPP na yposue 1,119 m C/ea/z00. [lonyuennvie Oannvie MO2ym CLysHCUms OCHOBOU OJisi HOPMUPOBAHUSL
naAcmMOUWHOU HASPY3KU 8 2OPHBIX IKOCUCEMAX.

Knrouesvie cnosa: cybanvnuiickue nyeda, nacmouyHas HaAcpy3Ka, HAd3emuasi umomaccad, noo3emHas gumomacca,
qucmas nepeutHas NPoOyKyus, y2iepoo.

CARBON RESERVES IN THE PHYTOMASS OF SUBALPINE MEADOWS AT
DIFFERENT PASTURE LOADS

Bekmurzaeva R.Kh.,
PhD, Associate Professor, Department of Ecology and Nature Management,
Kadyrov Chechen State University
Usmanov M.T.,

2nd year master's student,
Kadyrov Chechen State University

Edelkhanov Ya.M.,
2nd year master's student,
Kadyrov Chechen State University

Abstract. The article presents the results of assessing the effect of different grazing intensities on the accumulation of
carbon in the above-ground and underground phytomass of the subalpine meadows of the Makazhoy depression (Chechen
Republic). Field studies were conducted in three areas: a reference area (without grazing), an area with moderate grazing
(25 days per season), and an area with intensive grazing (45 days per season). It was shown that with increasing grazing
pressure, the carbon reserves in the above-ground phytomass decrease by 26-46% compared to the reference area.
Underground biomass is less sensitive to grazing (a 6% decrease). Net primary production (NPP) is maximum in the
reference area (2.576 t C/halyear), and minimum under intensive grazing (1.0 t C/ha/year). Moderate grazing provides
NPP at 1.119 t C/hal/year. These data can serve as a basis for regulating grazing pressure in mountain ecosystems.
Keywords: subalpine meadows, pasture load, above-ground phytomass, underground phytomass, net primary production,
carbon.

BBez]eHne. CoxpaHeHHe €CTCCTBCHHBIX NPUPOAHBIX 3KOCHUCTEM — OJHA U3 NPUOPHUTCTHBIX
3a/1a4 COBPEMEHHOTO YeJI0BEUECKOTo obmecTBa. JKU3Hb JTIOCH, KaK U BCEX KUBBIX OPraHU3MOB Ha
3emiie, 3aBUCUT OT OKPYXKArOIIEH Cpelbl U B CBOKO OYEpEIb BBICTYNAET MOIIHBIM (DaKTOpoM ee
dhopmupoBanus U GyHKITMOHUpOBaHUS [1].
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[TacTOuma mpeacTaBIsiOT cOOOW BaXKHBIA M YA3BUMBIN PECypC CpPeId MHOTHX IKOCHCTEM,
3aHMMAIOIMX 3HAYUTEIBHYI0 4YacTb 3E€MHOM IIOBEPXHOCTH. OTHU 3KOCUCTEMBI IIOCTOSHHO
MO/IBEPraloTCsl BO3ACUCTBUIO PA3IUYHBIX KIMMATHYEeCKHX (DaKTOpPOB, M HU3MEHEHHUE KiIMMara
CTAHOBUTCS OJHOW W3 TIJaBHBIX yrpo3 it Hux [2]. [lacTOuiHble SKOCHCTEMBI 3aHUMAIOT
3HAYUTENIbHbIE TEPPUTOPUU M UTPAIOT KIIOYEBYIO POJb B MoOanbHOM LuKIe yriepona [3]. B
YCIJIOBUSIX U3MEHEHUS KJIMMaTa IOHMMAaHUE BIIMSHUS BblIIaca Ha IPOAYKTUBHOCTB U 3aIachl yriepoaa
B PACTUTEIBHOCTH HEOOXOAUMO ISl yCTOWYMBOTO yIpaBleHUs 3eMIIIMU. Brinac geiicTByeT 1BOSIKO:
HETMOCPEJICTBEHHO Ha TPaBOCTOM, KOIJA pacTeHUs CKYCBIBAIOTCS WM OOJaMbIBAIOTCS MpU
HACTYIIaHUU KOIIBIT, U ONIOCPEOBAHHO — Yepe3 U3MEHEHUE TOYBEHHOT0 peskuMa. OOBIYHO 1OYBa IPU
BbITIAce YIUIOTHSIETCS, YTO B FOJKHBIX paliOHaX MOKET BbI3BAaTh €€ 3aCOJICHHE B PE3YJIbTATE YCUIICHHUS
nogbeMa BOJ IO KanwuigdpaM M UX HCIApEHHs € IMOBEepXHOCTU. Ha BnaxHOW mNOYBE MOTYyT
c(OpMHPOBATHCS KOUKH, @ HAa CYXHX CKJIOHAX IPH MacTh0e, HapuMep, OBell, — 0cO0bIe CKOTOOOWHBIE
Tponku [4].

I'opHble 3K0cHCTEMBI, OCOOEHHO CyOaNbIIUNHCKUE JIyra, OYEHb YSA3BHUMbBI: OHM HAKaIlJIMBAaKOT
3HAYUTENIbHOE KOJMYECTBO OPraHMYECKOro yriepoja B IMO4YBE U (PUTOMAcCCE, HO UX COCTOSHUE
yXyAIaeTcs. ITO U ONPEENINIO 1IeJb HALIEr0 UCCIEI0BaHMsl, KOTOPOE MPOBOIUIOCH Ha CEBEPHOM
ckiIoHe Makaxoickoit kornoBuHbl (YeueHckass PecmyOnuka), rae pacnoiiokeH KapOOHOBBIM
nosmrod YI'Y um. A.A. Kaneiposa.

O0bexTbl W MeTOABI HccaegoBaHuMA. liccienoBanus 1o JaHHOM TeMaTHKe Hayald
npoBoauThes B 2022 roay. bouin 3aeiicTBOBaHbI TP KIFOUEBbIX yuacTKa: 3TajgoHHbI (ETALON) —
BbicoTa 1940-1980 M, Bbimac orcyrcTByeT; ymepeHHblH Bbimac (UM)— Beicota 1950-1980 M,
Harpy3ka 25 nHel Bwimaca 3a ce30H; mHTeHCuBHBIN Bbinac (INT) — Beicota 18801950 M, Harpy3ka
45 nmHel 3a ce30H.

KinumaTnueckue xapakTepuCTUKHM €AUHBI JUIsl BCEX YYaCTKOB: CPEIHEroJJ0Basi TeMIeparypa —
2,3°C, ocanku — 787 MM/TOS.

O160p npod 6GuoMacchl Ha JaHHBIX YYacTKaxX MPOBOJAWIICS B Mepuos ¢ 25 Mas 1o 24 ceHTa0ps
2025 r. (123 mgus). beimu B3sATH Hag3eMHas 4yacth ¢uToMaccel (ANPP) meromom mepuoandeckux
YKOCOB (Ka)kJIble 2 HeJIeJ M) C OJHOBpEMEHHBIM cOopoM onasia u noazeMHas yactb (BNPP), rne Bencs
0TOOp KOPHEBBIX CTEP)KHEH B Hayajie U B KOHIIE CE30HA, X OTMBIBKA U BBICYILIUBAHHE.

[Tocne 8 4YacoB BBICYIIMBAaHHSA 10 MOCTOSHHOW MacChl MPOM3BEIU MOJCYET COAEpPHKAHUS
yriepoja B 6uomacce, UCToJb3ys pacu€THbIN KoapduueHt 0,45.

Jly1st mojicyeTa YucTol NEPBUYHOM NMPOAYKIIMH HUCTIOIB30BAIA (hopmMyITy:
NPP = ANPP + BNPP.
Bce nonydeHnHble JaHHBIE TEPECYUTHIBAIUCH HA €IMHUILY TUTOIaan (r/M?, T/Ta).

Pe3yabTaTsl M 00Cy:KI€HHE

Taoanma 1.
3anacel yriiepoJia B HaJI3eMHOM (puTomMacce
Yyactok Cyxas 6uomacca (r/m?) Yrnepon (r C/m?) Yrnepon (T C/ra/ron)
ETALON 233,49 105,07 1,05074
UM 185,42 83,44 0,83439
INT 159,71 64,96 0,71870

W3 momydeHHBIX AAHHBIX BUAHO, YTO C YBEJIMYEHHUEM HArpy3KH Ha MAacTOMIIHBIC YYaCTKH
3amachl HaJ3€MHOr0 yriepoja CHUXKawooTca. Ha 3TaloHHOM ydacTke coAep)kaHue yriepoja
IIPEBOCXOIUT MOKA3aTeNIM YMEPEHHOTO y4acTKa Ha 26%, a UHTEHCUBHOTO — Ha 46%.

Taoanma 2.
3amacel yriepoja B MoA3eMHON huToMacce
YyacTok Cyxas 6uomacca (r/m?) Yrnepon (r C/m?) Yruepon (T C/ra/ron)
ETALON 31,69 14,55 0,14553
UM 32,29 14,53 0,14531
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| INT | 30,37 | 13,67 | 0,13667 |

B Tabn. 2 mpexacramieHsl 3amachl yriepoja IMOA3EMHON OHOMacchl, pe3yibTaThl KOTOPOU
MOKA3bIBAIOT, UYTO OHA MEHee YyBCTBUTENbHAa K Bbimacy. CHIDKEHHE  3amacoB Ha
YYacTKE MHTEHCHBHOTO BBITIACA IO CPABHEHHIO C ATAJIOHHBIM COCTABIISIET BCETO 6%.

PaccuunTsiBas 00mIMii 3amac yriaepoja B puromacce (HagzeMHol u moazeMHuoi gactax) (NPP)
nosryunu cienyronue ganaeie: ETALON cocraBmn 2,576 T C/ra/ron, UM — 1,119 T C/ra/ron u INT
— 1,0 T C/ra/ron. Jlons moazeMHo# 6rmomacchl coctaBmia 12—16% ot ob61iero mysa yriaepoja.

Bbu10 3aMedeHo, 4To yMEpPEHHBIH BbINAC MPUBOIUT K CHIDKEHUIO HAJ3eMHON (PUTOMACCHI TIO
CPaBHEHHUIO C ATAJIOHHBIM YYaCTKOM, HO MOJ3EMHAas 4acTh OCTAETCS MPAKTUUECKU HEU3MEHHOM. DTO
TOBOPUT O TOM, YTO JiaK€ B YCJIOBHUSX CTpecca KOpHeBas CHCTEeMa pacTeHHil coxpansercs. Ecimu
TOBOPUTH 00 MHTEHCHUBHOM BBITIACE, OH YTHETAET KaK HaJ[3EMHYI0, TaK M IOJ3eMHYI0 (puTomaccy, 4to
CHIDKAeT OO My yIiepoJa B SKOCHCTEME.

3akir0oueHune

1. TlactOumnuas Harpy3ka siBIsieTcss ()aKTOPOM, OIPENEIISIONIMM HaKOIUIEHHE YIiepona B
¢dbuTomacce cyOanbIMUICKUX JTYTOB.

2. YmepeHHBIH BbINac (25 gHEH/CE30H) MO3BOISIET O/ICPKUBATh TOJ3EMHYIO Oromaccy Ha
YpOBHE 3TajOHA IPU YMEPEHHOM CHIKEHUH HAJI3€MHOM 4acTH.

3. UurencuBHBIA Bbimac (45 nHei/ce30H) MPUBOAMT K 3HAYUTEILHOMY YMEHBIICHUIO Kak
HAJ3E€MHOT0, TaK U MOJ3eMHOTO MyJja yriaepoaa.

4. Tlonyuennsie 3naueHusi NPP mMoryTt ucnonb3oBatbes uisi pacuéra yriiepoaHoro OanaHca
MACTOUIIHBIX YKOCUCTEM.

Paboma eévinonnena 6 pamkax
2ocyoapcmeennozo 3aoanus FEGS-2023-0008.
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YK 543.31

IKOJIOI'MYECKOE COCTOAHHE BO/J PEKH KAJIAYC HA TEPPUTOPUH
I'OPOJA CBETJIOI'PAJIA IETPOBCKOI'O I'OPOJACKOI'O OKPYT A

Bonpapenko T.C.,
accucmeHnm Kageopvl 3auumsl pacmenut, IKOI02UU U XUMUU
@I'BOY BO «CmaspononbcKutl 20Cy0apcmeenublii azpaphsiii yHusepcumem, 2. Cmasponov
Crenanenko E.E.,
ooyenm Kageopul 3auumol pacmerull, IKOI0SUU U XUMUU
DI'BOY BO «CmaspononbcKutl 20Cy0apcmeenblil azpaphlii yrugsepcumemy, 2. Cmasponoiv

Annomayusn. Peunvie 800bi u30a6Ha uepaiom 6adjiCHYIO pOTb 6 JCUSHU YenoeeKkda. B nocneonue 200vl snauumenvro
603POCNO KOIUYECMBO KOMMYHANbHBIX U NPOMBIULIEHHBIX CHOKO8, KOMOpble HepeoKo cOpacvlearomcsi 6 peku 6e3
O00ICHOU OYUCIKU, OCODEHHO 8 npedenax HacenénHvix nynkmos. Pexa Kanayc cuysicum ocHoeHOU 600HOU apmepuell
eopooa Ceemnocpada u exnceOHesHO Noo8ep2aemcsi 030elCmeuio Xo3aUCmEeHHoU OesmenvHocmu. Eé uzyuenue
NO360JI5leMm OYeHUMb MeKyujee IKON02UYeCKoe COCHOsIHIE 8000EMA U ONpedeiumb NEPCREeKmuebl UCHONb308AHUSL €20
PeCypcos 8 XO35UCMBEHHbIX YEsX.

Kniouesvie cnosa: pexa, Kanayc, 20poo, npedeivio 00nycmumasi KOHYeHmpayusl, 3a2psa3Humen.

ECOLOGICAL STATE OF THE KALAUS RIVER WATER IN THE TERRITORY
OF THE CITY OF SVETLOGRAZD IN THE PETROVSKY CITY DISTRICT

Bondarenko T.S.,
Assistant of the Department of Plant Protection, Ecology and Chemistry,
Stavropol State Agrarian University, Stavropol
Stepanenko E.E.,
Associate Professor of the Department of Plant Protection, Ecology and Chemistry,
Stavropol State Agrarian University, Stavropol

Abstract. River waters have long played an important role in human life. In recent years, there has been a significant
increase in the amount of municipal and industrial wastewater that is often discharged into rivers without proper
treatment, especially within populated areas. The Kalaus River serves as the main waterway for the city of Svetlograd
and is eaxceonesro affected by human activities. Studying this river allows us to assess its current ecological state and
determine the potential for utilizing its resources for economic purposes.

Keywords: river, Kalaus, city, maximum permissible concentration, pollutant.

IleTpoBckuii rOpOICKON OKPYT PacIOJIOKEH B IOro-3amnagHoi yactu CTaBpoIoyIbCKOro Kpas U
ABisieTcsl 4acThio lIpenkaBka3ckod paBHUHBL. TeppUTOpPHUS OKpyra XapaKTepU3YeTCs CIIOXKHBIM
penbedoM, BKIIOYAIONIMM KaK pPAaBHUHHBIE YYaCTKH, TaK U BO3BBIIIEHHOCTH, YTO OKa3bIBaeT
CYIICCTBCHHOC BJIUAHUC Ha (i)OpMHpOBaHI/Ie TUAPOJIOTHYCCKOTO PpEeXKHMMa M OKOJOTMYCCKHX
0c00EHHOCTEH peruoHa.

enp paboTbl — MPOBECTH MOHMTOPHUHI cOCTOSHUS peku Kamayc ¢ mpumeHeHuem metona
OuoTecTUpoBaHMs Ha TeppuTOpHU ropoaa Ceernorpana IleTpoBcKoro ropoJIcKoro oKpyra.

I'unporpaduueckas cetb okpyra npejcranieHa pekoit Kamayc u ee npurokamu. Peka Kanayc
ABJIAETCA OAHMM M3 KPYNHEWIIUX NPUTOKOB pEeKHM MaHbld4 M MMEET Ba)XKHOE 3HAUEHHUE I
BOJIOCHA0>KEHUS pEernoHa. B mpenenax ropockoro okpyra peka npoTekaeT yepe3 ropoACcKyro 4epTy
Caetiorpaza, 4To oIpeeseT 0co0y0 3HAYMMOCTh €€ 3KOJIOIMYECKOI0 COCTOSHUS (PUCYHOK 1).
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Pucynox 1 . Kapma-cxema pexu Kanayc Hempoeckoe 20poockozo okpyea Cmaspononbckoco
kpas (https://vandex.ru/maps/11069/stavropol-krailgeo/reka_kalaus)

IToiima pexn Kanayc ¢opmupyer ocoOblii mpupOAHBI KOMILIEKC ¢ XapaKTepHbIM HaOOpOM
OMOIICHO30B M DKOJOTMYECKHX YCIOBHWA. AHTPOIIOTEHHAas HAarpy3ka Ha TEPPUTOPHIO OKpyTa
00yCJIOBJI€HAa PAa3BUTHIM  CEJIbCKOXO3SMCTBEHHBIM MPOM3BOJICTBOM, TOPOACKON 3acTpOiKon
Ceemyorpaza, NMPOMBIIUIEHHOW JEATEIBHOCTBIO, TPAHCIIOPTHBIM COOOIIEHHEM, PEKpearMOHHON
JEeSATEIBHOCTbIO.  DKOJIOTHYECKOE COCTOSIHUE TEPPUTOPHM  XapaKTepU3yeTcsl KaK YMEPEHHO
HapyIIeHHOE. OcHOBHBIMHU ¢dakTopaMu ~ AHTPONOTEHHOTO  BO3JCHCTBHS  SBISIOTCS
CEeNIbCKOXO35IIICTBEHHOE ~ 3arps3HEHHEe, KOMMYHAJIbHBIE CTOKH, IPOMBILIUIEHHBIE BBIOPOCHI,
APO3HOHHBIC TMPOIECCHI, 3acTpoiKa BOJOOXpaHHBIX 30H [3]. Takum oOpazom, TPHPOIHO-
KJIMMaTu4eckue ycioBus I1eTpoBCKOro ropofckoro OoKpyra XapakTepH3ylTCs KOHTHHEHTaJIbHBIM
KIIMMaTOM, Pa3HOOOpa3ueM IMOYBEHHOTO M PACTUTENFHOTO TIOKPOBA, HAJMYUEM KPYITHOW BOIHOU
aprepun — peku Kanayc. TeppuTopusi HCHIBITBIBAET 3HAUUTENBbHYIO aHTPOIIOTEHHYIO HAarpy3Ky, 4To
OTIpeNieNiieT HEOOXOIUMOCTh PETYJSIPHOTO MOHHTOPHUHTA SKOJOTUYECKOTO COCTOSIHUS BOJHBIX
00BEKTOB M pa3pabOTKU Mep MO X OXpaHe U BOCCTAHOBJIEHHUIO [2].

st uccnenoBanus BoJ peku Kanayc Mbl HCTIONIb30BalId METO/1 OMOTECTUpOBaHus. B kauecTBe
TeCT-00bEeKTa MCHOJIB30BATIMCH CeMEeHa 03uMOil mieHuns! [1]. OTOop nmpol BOJBI MPOBOJAMICS C
ya€ToM (a3 BOJHOTO peXMMa peK perroHa. J{is Hero XapakTepHO SIPKO BBIPAKECHHOE BECEHHEE
MOJIOBO/IbE, TIpUXOAdIeecs Ha (eBpanb—anpesb U odecrneunBaroliee 0kojo 35% rogoBoro croka.
OcHOBHOH BKJIaJ B 3TOT NEpHOJ AAET TasHWE CHEKHOTO ToKpoBa (1o 80%), Torma Kak moJis
JIO)KJEBBIX M TPYHTOBBIX BOJ cocTaBisgeT mpuMepHo mo 10%. B neTHe-oceHHMI CE30H CTOK
CYLIECTBEHHO CHMIXKaeTcss W jocturaetr okoino 10% romoBoro o0béMa, QopmMHUpysCh
MPEUMYIIECTBEHHO 3a CUET JMBHEBBIX OCAJIKOB. B CBsI3M ¢ 3TMM NMpoOBI BOABI OTOMPAIHCH B KOHIIE
(deBpans, masi, aBrycta u HOsIOps [6].

Onpenenenre GUTOTOKCHYHOCTH BOJ| IPOBOIMIIOCH MO JIBYM BaXKHBIM ITOKa3aTeNsiM — JIUTMHE
cTe0JIs1 MPOPOCTKOB O3MMOM MIIIEHUIIBI U KOJIMYECTBY 3apOBIIIEBBIX KOPHEH.
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Tadauua 1.
Mopdodusnonorndeckne moKazaTeau MPOPOCTKOB 03UMOM MIIICHUITBI
an aHaJM3e BOJ P. Kanayc B 1. CBeTiiorpaje
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C stHBaps 1o MapT HaOJI0JaeTCsl IEPHO BECEHHETO MOJIOBO/Ibs. Y POBEHb (PUTOTOKCUYHOCTH B
3TOT TIepuol coctaBmi 26%. Taxxke BBICOK MPOIEHT MPOPOCTKOB € IIUHOM cTebis 6onee 10 cm
(45%), 4TO CBUIETENILCTBYET O HEBBICOKON (PMTOTOKCUYHOCTH BOJIBI B PEKE.

OO0mias xapakTepUCTHKa pe3yJIbTaTOB HCCIIEIOBAaHUS MOKAa3bIBAa€T 3HAUMUTENbHBIE CE30HHBIE
Kosie0aHMs B MOKa3aTessIX POCTa U Pa3BUTHS MPOPOCTKOB O3MMOM MIIEHUIIBI IPH UCHOJIB30BAHUU
BOJBI U3 peku Kamayc.

AHanu3 NoJy4YeHHbIX JaHHBIX MO3BOJIAET CAEaTh CIeayrollne BBIBOJBL: BoAa peku Kamayc
o0aiaeT BbIpaXKEHHOM CE30HHOM M3MEHYUBOCTHIO T10 MOKa3aTensIM GUTOTOKCUYHOCTH. Hanmydiee
Ka4yecTBO BOJIbl HaONIOJaeTcs B 3UMHMM TNepHoj (sSHBapb-MapT), HauOojee HeOIaronpuUsTHBINA
MEepHOJ 10 KaYeCTBY BObI IPUXOUTCS Ha JIETHUH Nepuol (M1oyib-ceHTs0ph). Habmonaercs npsamas
KOppeNsiusl MEXAy NPOLIEHTOM MpPOPOCIIUX CEeMSH M YpOBHEM (PUTOTOKCMUHOCTH BOJIBI.
[IpakTueckoe 3Hau€HUE MOJYUYEHHBIX PE3YyJbTAaTOB 3aKIIOYAETCS B TOM, YTO OMOTECTUPOBAHUE C
HCIIOJIb30BAHUEM IIPOPOCTKOB O3MMOW IIICHMIIBI I103BOJSET: BBIABIATH CE30HHBIE HW3MEHEHMS
KauecTBa BOJbBI; OMNPENENSITh MEepUOAbl MAaKCHMaJIbHOTO 3arps3HEHUS; OLIEHUBATh BIIMSHUE
pa3nuYHbIX (DAaKTOPOB HAa COCTOSHHUE BOJHOW CpEe/bl; MPOTHO3UPOBATh BO3MOKHBIE PUCKU IS
TUAPOOMOHTOB [4].

o pe3ynbraram uccienoBanuii Boga B pexe Kanayc I1eTpoBckoro ropoickoro okpyra Mo>xer
ObiTh ouneHeHa IV kiaccom Kak «3arpsi3HeHHas». Bpicokue ToKazaTenu 3arps3HEHHOCTH
00YCJIOBJIEHBI X0351iICTBEHHO-OBITOBBIMU CTOKaMH B CEIUTEOHOI yacTu ropoa.

AHanu3 MCTOYHUKOB 3arpsi3HeHus peku Kamayc mokasan Hanuuue cleayroluX OCHOBHBIX
(akTOpOB HEraTUBHOIO BO3ACUCTBHUS: INPOMBILUICHHBIE NpeAnpusTus ropoaa Caeriorpana,
KOMMYHQJIbHbIE CTOKH, CEJIbCKOXO3SHCTBEHHbIE CTOKH, JIMBHEBBIE CTOKH, OBITOBBIE OTXOJBI,
SPO3UOHHBIE MTPOIECCHI B BOJOCOOpHOM Oacceiine. Pe3ynbTaThl OM0IMarHoCTUYECKUX UCCIIeI0BaHUN
BBISIBUWIM CHUKEHUE OHMOpa3HOOOpaszusi BOJHBIX OPraHU3MOB, OCOOEHHO YYyBCTBUTEIbHBIX TPYIIIL:
COKpallleHHe YUCIEHHOCTH OEHTOCHBIX OPraHU3MOB, U3MEHEHUE BUIOBOTO COCTaBa (PUTOIUIAHKTOHA,
HapylLIeHHe CTPYKTYpPbI TOHHBIX cooOuIecTs [5].

DKOJIOTO-TIpaBoOBasi OLIEHKA COCTOAHUS peku Kamayc mokasbiBaeT HEOOXOAMMOCTb MPUHSATHS
CIIEAYIOUIMX MEp: YCWIEHHE KOHTPOJIA 3a COOJIIOJICHHMEM pEXHMa BOJOOXPAaHHOW 30HBI;
MOJICPHU3AIUS OYUCTHBIX COOPY)KCHUH NPEANpPUATHI; OpraHu3alus CHUCTEMbl MOHHUTOPHHIA
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KauecTBa BOJIbI; MPOBEICHUE MEPONPUSTUNA MO OYMCTKE THA M OEperoB pPeKH; PEeKOHCTPYKIUS
TUJIPOTEXHUUECKHUX COOPYKEHUI; BHEAPEHNE COBPEMEHHBIX TEXHOJIOTUI BOJIOOYUCTKHU.

KouTtponb 3¢ ¢heKTHBHOCTH MEPONIPUATUI JOJKEH OCYIIECTBISATHCS IMYTEM: PEryJsipHOTrO
MOHMTOPHHIAa KadecTBa BOJbl; HAOJIOJEHUS 3a COCTOSHUEM OHOTHI; OLIEHKH BBIIOJIHEHUS
3aIUIAHUPOBAHHBIX MEPONPUATHI; YKOHOMUYECKOM OLICHKM 3aTpaT U pPe3yJIbTaToOB; COLUAIbHOU
OLIEHKH YI0BJIETBOPEHHOCTU HAaCEJCHUS.
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AHAJIA3 ITPOSIBJIEHUS] DPPEKTA JEKAIIVIMHIA B 3KOJIOT'MYECKO
N O9KOHOMUYECKOMU AEATEJIBHOCTHU PETNOHA (I10 JAHHBIM
PECIIYBJIMKU APMEHMUSA U EE MAP3OB/PEI'MOHOB)

Bapnausan I.B.,

KaHO. 9KOH. HAYK, npogheccop kagedpwl «/lamanozuuy,
Hayuonanvnwiii acpapnuiti ynueepcumem Apmenuu, e. Epesan;
npogeccop kagheopuvl UHNHCEHEPHOU IKOHOMUKU,
Hayuonanvnwiii nonumexnuueckuu ynusepcumem Apmenuu, 2. Epesan,
Hayunvlli compyoHux Unemumyma sxonomuxu um. M. Komansana
Hayuonanvroii akademuu nayk Pecnyonuxku Apmenus, e. Epesan

Annomayun. Cospemenivle KON0SUYECKUE U IKOHOMUHECKUE BbI306bl, CMOAWUE neped CMpAHaMu Mupd, mpebyom
KOMNJIEKCHO20 NO0X00d K YNPAGIEHUIO NPUPOOHBIMU PECYPCAMU U YCTHOWYUBOMY PESUOHATbHOMY paseumuio. OOHum u3
KAIOYeBbIX SGNCHUL, GIUAIOWUX HA IKONOSUYECKVIO U IKOHOMUYECKYIO OUHAMUKY, sensemcs dggexm Oexannunea,
ompascarwuil paspoleé Meicoy IKOHOMUYECKUM POCIOM U HEe2AMUBHbIM B030€UCmEUeM Ha OKpydcaiouylo cpedy. B
KOHmeKcme 2100a1bHOU KIUMAMU4eckol No8eCmKu OHsl U PACMYWUX mpeboSanuil K IKOIO2UHECKO OMEEnCmMEeHHOCU
aHAUu3 NPosieieHUsl Ahphexma OeKaniunea CMaHOBUMCsL 8ANCHBIM UHCIMPYMEHIMOM OYeHKU 3 PekmusHocmu 2Ko1020-
9IKOHOMUYECKOU NOTUMUKUL.

Pecnybnuxa Apmenus, o001a0aiowas YHUKAIbHLIMU NPUPOOHLIMU pecypcamu U Oo2amvimM  OUOPA3HO0Opa3UeM,
CMANKUBAEMCsi ¢ HeobX0OUMOCHbIO NOUCKA OALAHCA MeNCOY IKOHOMUHECKUM DA3CUMUEM U COXPAHEHUEM IKOCUCTEM.
Hsyuenue spghexma dexannunea 6 xonmexcme Apmenuu u ee pecuoHo8 (Map308) NO360JsAEN GbIAGIAMb MEHOCHYUU 6
UCNONB308AHUU NPUPOOHBIX PECypcos, OUEHUBamv IPHEKmueHOCmb Mep NO CHUINCEHUIO DKOLOSUHECKOU HAZPY3KU U
npeonrazame peKoMeHOayUL No YCmoudugoMy pazsumuio. AKmyaisHocms 0auHoU pabomol 00y CI081eHa HeOOCMAMO4YHOU
U3YHUEHHOCBIO NPOSIGNIEHUsL OEKANIUH2A 8 PECUOHATLHOM KOHMEKCME, 0COOEHHO 8 CIMPAHAX ¢ NePex00HOU IKOHOMUKOU, K
KOMopvlm omHocumcs Apmenus.
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ANALYSIS OF THE MANIFESTATION OF THE DECOUPLING EFFECT IN THE
ENVIRONMENTAL AND ECONOMIC ACTIVITIES OF THE REGION (ACCORDING
TO THE DATA OF THE REPUBLIC OF ARMENIA AND ITS MARZES/REGIONS)
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Abstract. Modern environmental and economic challenges faced by countries around the world require an integrated
approach to natural resource management and sustainable regional development. One of the key phenomena influencing
environmental and economic dynamics is the decoupling effect, which reflects the gap between economic growth and
negative impacts on the environment. In the context of the global climate agenda and increasing demands for
environmental responsibility, the analysis of the manifestation of the decoupling effect is becoming an important tool for
assessing the effectiveness of environmental and economic policies. The Republic of Armenia, with its unique natural
resources and rich biodiversity, faces the need to balance between economic development and ecosystem conservation.
The study of the decoupling effect in the context of Armenia and its regions (marzes) allows us to identify trends in the
use of natural resources, assess the effectiveness of measures to reduce the environmental burden and offer
recommendations for sustainable development. The relevance of this work is due to the insufficient study of the
manifestation of decoupling in the regional context, especially in countries with transition economies, which include
Armenia.

Keywords: Decoupling, ecology, sustainable development, ecological security, economic development.
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Since the purpose of this study is to consider sustainable economic development as a basis for
effective solutions to environmental problems, we should note that, as in all countries, the main
sources of air pollution in the Republic of Armenia are energy, non-ferrous metallurgy, construction,
cement production, motor transport, the chemical industry currently operating at a small capacity in
our country, agriculture in terms of improper use of pesticides in plant cultivation, mining and
quarrying, gases generated from the decomposition of huge masses of household waste and other
organic materials.

Armenian specialists note that there are still no sanitary landfills in the Republic of Armenia,
therefore, solid waste is usually transported to open dumps, and some of it is dumped along the banks
of rivers.In this context, it is worth noting that according to research results, the vast majority of
harmful substances emitted into the airspace of the Republic of Armenia — about 60% (sometimes
even 80-90%) — are from mobile emission sources/transport emissions, and the remaining part —
about 40% — from stationary sources.The desire of most countries in the world to achieve economic
growth at any cost has led to the unbalanced exploitation of natural resources, the complete depletion
of resource potential, and the intensification of anthropogenic pressure on the environment,
significantly worsening its quality.As a result of the global community's awareness of the threats
posed by the depletion of natural resources, the concept of sustainable development was proposed in
1992, and 20 years ago, at the “Rio + 20” conference, the concept of a "green™ economy became one
of the main topics of discussion for world leaders, as it allows for a more comprehensive
implementation of the concept of sustainable development.An extremely important role in the
implementation and realization of a "green™ economy is played by intensive, maximally efficient,
non-wasteful consumption of resources, as well as the systematic reduction of all types of
anthropogenic burden on the environment through the "green" modernization of modern industry and
the introduction of new technological processes.The ultimate goal of decoupling is to assess the gap
between anthropogenic pressure on the environment and resource use for economic growth.The
decoupling method makes the effect understandable, whether economic activity is effective in
minimizing environmental damage.

The vast majority of scientific works devoted to the study of the decoupling effect focus on the
analysis of the interdependence between economic growth and the degree of environmental pollution
at the national level. In particular, special attention is paid to the study of trends in economic
development, resource consumption and environmental pollution at the level of the entire country, as
well as individual regions and individual branches of industry.

The decoupling effect can be interpreted in terms of indicators of the intensity of natural
resource use.They reflect the volume of use of natural resources (energy consumption, water
consumption, etc.) and the amount of pollution (eco-intensity) per unit of economic output (as such,
the main indicator of the level of economic development is most often used, namely GDP, and at the
regional level, the indicator of gross regional output). The concept of impact decoupling is directly
related to eco-intensity, the study of which has been the subject of numerous works by foreign authors.

The decoupling coefficient used to identify the discrepancy between economic growth and
environmental pollution rates is calculated using the formula below:

E;
—1_ " .
D; =1 — g, where:
yO
Ey, E; — are the indicators that have a negative impact on the environment in the base and

current periods,
Yy, Y; —are the indicators characterizing the economic result in the base and current periods,
respectively.

Inordertoanalyze the manifestation of the decoupling effects of negative impacts on the
environment and resource consumption during economic activity, in Table 1 below we have presented
official statistical data on the amount of harmful substances emitted into the atmosphere from
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stationary emission sources in the Republic of Armenia as a whole and in its regions (tons) and
baseline data on the indicators of the Republic of Armenia's GDP and gross regional product by
region, at comparable prices, (billion drams) for 2017-2022.

Table 1.
Input data for calculating the decoupling coefficient

| 2017 | 2018 | 2019 | 2020 2021 | 2022

Amount of harmful substances emitted into the atmosphere from stationary emission sources
tons)

Republic of 239668,7 | 243831,0 | 211152,4 | 257213,6 | 278398,4 | 325773,3
Armenia
Yerevan 19780,4 17181,4 13538,2 14353,7 15564,1 18852,9
Aragatsotn 636,3 451,6 564,8 633,7 822,0 851,9
Ararat 75064,5 | 110821,1 | 121253,8 | 146336,5 | 168101,1 | 201547,5
Armavir 2637,5 1835,8 1692,9 19184 2080,1 2209,0
Gegharkunik 10326,5 10554,4 9612,6 9864,6 11483,1 16760,0
Lori 47060,4 | 35027,8 9514,1 11628,1 12484.,9 14168,3
Kotayk 32126,2 | 32329,1 | 23621,3 | 461122 | 38827,9 | 435183
Shirak 1297,5 1010,8 1018,2 1110,7 1257,9 14223
Syunik 28918,1 17693,1 10685,6 10302,0 11579,4 13962,4
Vayots Dzor 297.5 2525 2390 278,5 337,0 312,3
Tavush 21523,8 | 16673,4 | 19411,9 | 14675,2 | 15860,9 | 12168,4

at comparable prices, billion drams

Indicators of the GDP and gross regional product of the Republic of Armenia by regions,

Republic of 5509,4 5870,3 6453,0 6108,4 6513,9 78239
Armenia

Yerevan 2941,3 3180,7 3759,9 3652,0 3602,0 4331,0
Aragatsotn 174,5 186,6 161,6 143,4 2008 2425
Ararat 379.8 410,5 4444 4155 459,8 547,7
Armavir 339,2 372,8 379,1 340,9 401,9 483,1
Gegharkunik 222,2 232,2 233,8 199,1 252,9 303,2
Lori 275,3 244,1 229,1 210,8 288,5 344,3
Kotayk 343,1 400,2 406,0 409,3 408,2 494,9
Shirak 235,4 266.,5 265,2 205,9 290,4 346,2
Syunik 335,9 378,0 365,8 346,1 380,5 455,7
Vayots Dzor 94,8 75,0 67,0 65,1 91,8 109,5
Tavush 117,6 134,8 132,4 114,1 138,5 166,3

*The table was compiled by the authors based on data from the following publications of the RA Statistical Committee: data on the amount of
harmful substances emitted into the atmosphere from stationary emission sources are taken from the statistical collection "Environment and
Natural Resources in the Republic of Armenia", 2016-2023, Statistical Committee of the Republic of Armenia (Armstat),
https://www.armstat.am/am/?nid=82&id=2516;ENVIRONMENT AND NATURAL RESOURCES IN THE REPUBLIC OF ARMENIA FOR 2021
and time series of indexes, 2017 - 2021 Statistical Handbook Yerevan — 2022 — Yerevan;https://armstat.am/file/article/eco_book_2021_00.pdf;
https://armstat.am/file/article/eco_book_2021_8.pdf ; pages 83-84; ENVIRONMENT AND NATURAL RESOURCES IN THE REPUBLIC OF
ARMENIA FOR 2022 and time series of indexes, 2018 - 2022 Statistical Handbook Yerevan — 2023 — Yerevan, ARMSTAT (STATISTICAL
COMMITTEE OF THE REPUBLIC OF ARMENIA) ARMSTAT, https://armstat.am/file/article/eco_book_2022_00.pdf
https://armstat.am/file/article/eco_book_2022_8.pdf , pages 81-82

The 2017 indicators serve as the base period level. Calculation of the decoupling coefficient for the
Republic of Armenia.
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243831,0/5

_ 8703 _

D2018 =1- 239668,7/ = 0,045
5509,4

211152,3/

6453,0

239668,7/
5509,4

257213,6/61084
Djpz0 =1— _239668,7/ —=0,032
5509,4

=0,248

D319 =1 —

278398,4/ .

_ 6513,9

D2021 =1- 239668,7/ =0,018
5509,4

325773,3/7823 .
Djpz2 = 1— _239668,7/ ==0,043
5509,4

Calculation of the decoupling coefficient for the city of Yerevan.

D18 =1— W ,
2/37599
Dp19=1— W =0,465
D -1 7/3652,0 _0.416
2020 = 19780 Ly — =V,
D -1— 1/3602,0 ~ 0357
2021 = _19780,4/ — =V,

9/4-331 0
DZOZZ = 1 — T Rpa, = 0,353

And so on in the remaining regions.
The results of the calculations are reflected in Table 2 below, in the results section.
Summarizing the results of the analysis, we present in Table 2 the obtained decoupling
coefficients in the regions of the Republic of Armenia and the capital city of Yerevan for 2018-
2022.

Table 2.

Decoupling coefficient in the regions of the Republic of Armenia and the capital city of
Yerevan (2018-2022)

2018 2019 2020 2021 2022
Republic of Armenia 0,045 0,248 0,032 0,018 0,043
Yerevan 0,197 0,465 0,416 0,357 0,353
Aragatsotn 0,336 0,042 -0,212 -0,123 0,037
Ararat -0,366 -0,381 -0,782 -0,850 -0,862
Armavir 0,367 0,426 0,276 0,334 0,412
Gegharkunik 0,022 0,115 -0,066 0,023 -0,189
Lori 0,161 0,757 0,677 0,747 0,759
Kotayk 0,137 0,379 -0,203 -0,016 0,061
Shirak 0,312 0,303 0,021 0,214 0,255
Syunik 0,456 0,661 0,654 0,647 0,644
Vayots Dzor -0,073 -0,137 -0,363 -0,170 0,091
Tavush 0,324 0,199 0,297 0,374 0,600

The D_t coefficient characterizes the change in eco-intensity compared to the beginning
of the period under study. Its negative value indicates the absence of a decoupling effect. And the

57



MpupodHo-pecypcHbIli MTomMeHyuan U 3Kosa02u4eckas peabuaumayus 0e2padupo8aHHbIX 1GHOWAgpmMos

positive value of the D_t indicator indicates the trends in various directions of economic
development and anthropogenic impact, that is, the increase in added value is accompanied by a
decrease in the ecological/environmental load on the natural environment.At the same time, the
existence of a mismatch effect between the rates of economic development and environmental
pollution indicates a shift towards a "green" economy. The decoupling coefficient of the
relationship between environmental pollution and gross domestic product by the economy is
estimated using the following principles:

The relationship is weak when the decoupling coefficient is greater than 0 and less than
0.8 (0 <D_t< 0.8).

The relationship is strong when the decoupling coefficient is less than 0 (D_t< 0).

The relationship tends to decline when the decoupling coefficient is greater than 1.2 (D_t>
1.2).

The relationship tends to expand when the decoupling coefficient is greater than 0.8 and
less than 1.2 (0.8 <D_t< 1.2). If, in the case of positive dynamics of economic growth, the
indicators of negative impact on the environment remain stable or even show a downward trend,
then the decoupling effect occurs.

The obtained values of the decoupling coefficient can be interpreted as follows: a). if it is
greater than 0 and this indicator increases in dynamics, then a decoupling effect is observed, that
is, a decrease in anthropogenic pressure on the environment occurs, or natural resource
conservation occurs along with the growth of GDP (gross regional product - GRP); b). if it is less
than 0 and this indicator decreases in dynamics, then this means that economic growth leads to
a significant increase in anthropogenic pressure, or to the complete depletion/exhaustion of
natural resources; c). if it is equal to 0, then this indicates the equality of the rates of economic
growth and anthropogenic pressure/use of natural resources.

From the data in Table 1, it is clear that in 2022, compared to 2017, there was an increase in
the amount (tons) of harmful substances emitted into the atmosphere from stationary emission sources
in the Republic of Armenia by about 36%.When considering it by regions, we will get the following
picture: in the capital Yerevan, Armavir, Lori, Syunik and Tavush regions, decreasing trends were
observed during the specified period, so: in Yerevan, the decrease rate was 95.3%, or a decrease of
4.7%; in Armavir, respectively: 83.75%, or a decrease of 16.25%; in Lori region: 30.1%, or a decrease
0f 69.9% (explained by the cessation of the activities of the Alaverdi Copper-Molybdenum Combine
as a mining industry from the second half of 2018); in Syunik: 48.28%, or a decrease of 51.72%; In
Tavush, it increased by 56.54%, or by 43.46%. In the remaining regions, an increase was recorded
over the same period, so in Aragatsotn, the increase in the amount of harmful substances (t) emitted
into the atmosphere from stationary emission sources was 1.339 times, or by 33.9%; in Ararat,
respectively, it increased by 2.685 times, or by 168.5%; in Gegharkunik, by 1.623 times, or by 62.3%;
in Kotayk, by 1.355 times, or by 35.5%; in Shirak, by 1.0962 times, or by 9.62%; and in VayotsDzor,
by 1.0498 times, or by 4.98%.

As evidenced by the values of the decoupling coefficients obtained in Table 2, the decoupling
effect was recorded in the entire Republic of Armenia, in the capital Yerevan, and in the regions of
Armavir, Lori, Shirak, Syunik, and Tavush. In Armavir region, it mainly increased, in Syunik it
increased dynamically, and in Lori region it increased steadily. In Aragatsotn, with the exception of
2020 and 2021, when this indicator was recorded below zero, a decoupling effect was observed in the
remaining years, which increased in dynamics. In Ararat, an indicator below zero was recorded in all
years, and it increased in dynamics, that is, economic growth in that region was accompanied by a
significant increase in anthropogenic pressure. In Gegharkunik, a decoupling effect was observed in
2018-2019 and 2021, however, a negative indicator was recorded in 2020 and 2022, and it gradually
decreased, meaning that economic growth in this region was accompanied by a significant increase
in anthropogenic pressure. In Kotayk, the indicated indicator showed positive trends in 2018,

58



MpupodHo-pecypcHbIli MTomMeHyuan U 3Kosa02u4eckas peabuaumayus 0e2padupo8aHHbIX 1GHOWAgpmMos

especially in 2019 and 2022.In 2020-2021, it recorded indicators below zero, which is a negative
phenomenon. In VayotsDzor, except for 2022, indicators below zero were recorded in all other years,
that is, economic growth in this region was accompanied by a significant increase in anthropogenic
pressure. Already in 2022, it had a positive significance, that is, a decoupling effect began to be
observed.

The results of the analysis conducted by regions in the Republic of Armenia indicate that a
decoupling effect was recorded in the capital Yerevan, Armavir, Lori region and Tavush. And a
significant increase in anthropogenic pressure was recorded in Aragatsotn, Ararat, Gegharkunik,
Kotayk, Shirak and Vayots Dzor. The decoupling coefficient is considered a valuable tool in assessing
the direction of sustainable development of a given country or region.
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AKTYallbHOCTh TE€MBI HCCIEAOBAaHUN OOYCIOBJIEHA TPEXKIE BCEr0 3HAYUTEIIBHBIM UYHCIOM
MIPOUCXOJISIINX OMOI3HEHN (KOTOPHIE SIBISIFOTCS] OJJHUM M3 HauboJee MUPOKO Pa3BUTHIX, OCOOEHHO B
TOPHBIX PailOHaX, OMACHBIX T€OJIOTHYECKUX SIBJICHHI), 3a4acTyi0 TaK WJIM MHAYE 3aTParnBaroONInX
KU3HU JTIOJIeH (110 CTaTHCTHKE, 3a nocieanue 10 et ot onoia3Hel moru6io npuOIu3uTeNbHO 89 ThIC.
Yell.) U pa3pymarmux 00bEeKThl SJKOHOMHUKH (31aHUsI, JOPOTH, CETbCKOXO3SMCTBEHHBIC YTOABS U T.
7.), 9TO MPUBOJHT K HApYIICHUIO TPAHCIOPTHOM U KOMMYHAJIbHOM HHPpacTpyKTyphI [1-3].
Oxumaercsi, 4TO HM3MEHEHHE TJI00aJbHOTO KiIMMaTa NpPHUBEAET K YBEIWYEHUIO KOJIWYECTBA
omon3Hel Ha Tepputopun CeBepHoro KaBkaza u3-3a 6osee 4acThIX U MHTEHCHUBHBIX aTMOC(EPHBIX
0CaJIKOB, BO MHOTOM MPUOOPETAIOIINX YEPTHI TPOITUUECKUX YparaHoB U IMTOPMOB.

Bo BceM Mupe Omoa3HU MPECTABISIIOT CEPhEIHYIO YTPO3Y JUISl HACEICHHUS, IPUBOJIA K THOETH
JIIOJIeH, MUPOKOMACIITAOHOMY yIIepOy ¥ 3HAYUTEIIbHBIM YKOHOMHYECKUM MOTepsiM. Tosbko B PO,
B Pa3HbBIX palioHaX, €KEroJHO CXOAUT 3HAYUTEIHLHOE KOIUYECTBO OMOJI3HEW; OOJMBIIMHCTBO U3 HUX
HeOO0JIBIIOr0 pa3Mepa, OAHAKO B OCIEAHEE BPEeMs YUaCTUIIUCh CIIy4al MOIIHBIX, KATACTPOPUUECKUX
orom3Hell 00bEMoM Oosiee MUIUTMOHA KyOOoMeTpoB. Takue OIMOJI3HU TPUBOAAT K pa3pylICHUSM,
YEJIOBEUECKHUM KEPTBaM, U3MEHEHHUI0 penbeda Tepputopun u T. A. [3-5]. K mpumepy, B r. Mockse
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(maBHO M XOpOIIO HHPPACTPYKTYPHO 00YCTPOSHHOM TOpojie) cymecTByeT 10 omacHbIX OMOJI3HEBBIX
CKJIOHOB, Ha KOTOPBIX B COBPEMEHHOE BpEMsl IPOU30LLIO 7 OMOI3HEBBIX CMELLIEHUH.

Amnanoruynas cutyanus Habmonaercs u B PecniyOmmke Y30ekuctan. Onosi3HeBbIe MPOLIECCH
LIMPOKO PacIpOCTpaHEHbl B IPEATOPHBIX U FOPHBIX pailoHax, B 1oJiMHAX pek Uupuuk, AxaHrapas,
3apaduran, Kamkagapes u ap. [136], roe cocpenorodero 6osee 1000 ormon3HEeBOONACHBIX yU4aCTKOB
06béMoM cBbimie 100 mia M3, Kpome Toro, MMEIOTCSI MHOTOUHCIIEHHBIE CIIyYau CX0/1a OMOJI3HEH Ha
TEXHOTCHHBIX MUHEPAJIbHBIX 00BEKTAaX — OTBaJaX U TEPPUKOHAX TOPHBIX (YTOJIBHBIX) TPOU3BOJICTB.
IIpu 3TOM cumTaercs, uro o kpaitHeil Mmepe 90 % morepb OT OINOJIZHEN MOKHO U30€XaTbh, €CIU
pacrno3Harhb npodieMy 0 X BOSHUKHOBEHHUS.

Omnons3HeBBIM MporieccaM OOBIYHO TMOJBEP>KEHBI TOPHBIE M CKJIOHOBBIE TEPPUTOpUH: TSHB-
[ITanw, CeBepublii KaBka3, Ypan, CasHbl 1 Ap., KOTOPbIE COCTABJISIOT 30HBI C BHICOKOW BEPOSITHOCTHIO
BO3HUKHOBEHUS OIOJN3HEH, a TEXHOT€HHBIE (PaKTOPBI TOIBKO yCYTyOJstoT 3Ty curyanuioo. OaHako
CYIIECTBYIOIIAsl BBICOKAsl CIIOKHOCTh M B3aUMOCBSI3b PA3JIMYHBIX 3a/IEHCTBOBAHHBIX MPOLECCOB, a
TaK)X€ 4aCTOE OTCYTCTBHUE HEOOXOAMMBIX JaHHBIX HE IO3BOJISAIOT CAENIATh OJHO3HAYHBIE BBIBOJIBI
OTHOCHUTENIbHO TOYHBIX MIPUUMH OOPYIICHUH CKIIOHOB, T. €. BO3HUKHOBEHUS OIOJI3HEH.

B Hacrosiiee BpeMsi HErNIyOOKHE OIOJ3HHU, BBI3BAHHBIE MOXKASIMH, 3€MIIETPSICEHUSIMU U
TEXHOTCHHOM JIeATEIbHOCTHIO YeIOBeKa, CTaJIN I0BOJILHO YacThiMU B Iipeaenax CesepHoro Kaskasa.
MOXHO KOHCTaTHpOBaTh, YTO OIOJN3HM U3-32 WX (U3HKO-TeorpaduIeckoll CTPYKTYpHl U
MIPOBOIUPYIOLUX (PAKTOPOB ABISIOTCS OJHUM U3 HauOOJee paclpoCTPAaHEHHBIX OTIACHBIX SBJICHHMA
B F'OPHBIX palilOHax.

AHanoruyHele mpoOJIeMbl CYIIECTBYIOT U Ha APYrux Tepputopusix PO ¢ unpimu nanamadTHO-
KJIIMMaTH4YECKUMHU O0COOEHHOCTSIMHU. Hanpuwmep, Ha tepputopuu PecnyOnviku
Caxa (SIkyTust) omoa3HEBbIE MTPOLIECCHl 00YCIIOBICHBI B OCHOBHOM JIBYMSI IPUYMHAMM: JIeTpajaiiei
BEYHOH MEp3JIOTHI U YaCThIMH CEHCMHYECKHMMH COOBITHSMH  (3EMIICTPSACEHHSIMHU), & TaKKe
TEXHOTeHHBIMU TposiBNieHUsIMHU. B pesynbrare B 2015 1. Ha Tpaccy «MupHhbiii — Jlenck» (SkyTus)
COLIIEJI ONOJI3€Hb, I'PSI3EBbIE MACCHI KOTOPOTO COCTOSUIM U3 MECKa, OCTaBIIETOCs MOC€ MPOMBIBKU
IIOPOJ U U3BJIEYEHUS aIMa30B U3 POCCHITHOrO MectopoxaeHusd. B Slkyrtun B 2013 r. BHe3anHbIi
omnonseHb (00beMoM 30 Thic. M?) 3achInall 2 KM aBTOJOPOTH PECITyOIUKaHCKOTO 3HAYEHUS « AMIay.

Beunas mep3noTa BiIuseT, HampuMmep, Ha THAPOJOTHIO U CTAOMIBHOCTh KPYTHIX OCBHIIHBIX
CKJIOHOB, ITOCKOJIbKY OoraTasi JIbJIoM Mep3J10Ta IEUCTBYET Kak Oaphep sl IpOcauuBaHUsI TPYHTOBBIX
BOJI U MOXET CIIOCOOCTBOBATh JIOKAJIbHOMY HACBHIIIEHUIO HE3aMep3IIuX OTIoXkeHud. OTTauBaHue
BEYHOW MEp3JI0Thl B HECLIEMEHTUPOBAHHOM MaTepHalle NPUBOAUT K YBEJIWYEHHUIO MOPOBOIO
JIaBJICHUS BOJIBI U ITOTEpE cLeIIeHNs. Micue3HOBEHNE rPyHTOBBIX JIEISHBIX TEJ HA OCBIITHBIX CKJIIOHAX
OCTaBJISIET KaBEPHbl M JECTaOMIM3UPYET YacTH 3THUX JIE€3MHTEIPUPOBAHHBIX YYAaCTKOB CKJIOHOB.
Oxupaercs, 4T0 ¢ YCKOPEHHBIM TasHHUEM BEYHON MEpP3JI0Thl BOCIIPUUMYMBOCTH JTHUX YYacCTKOB
CKJIOHOB K OTOJI3HSIM, a TaK’Ke€ 00beMbl BbI3BAHHBIX UMHU CMEIIEHUN BO3PaCTyT.

Takue onona3Hu 1 0OpYIIEHUS 0OBIYHO XapaKTEPU3YIOTCSl YMEPEHHBIMH 00beMaMH (HECKOJIBKO
ThICSTY M?) 1 BBICOKOH (0T 1 o 10 M/C) ckopocThio. Ha oueHb KpyThIX TOPHBIX CKIIOHAX (HarmpuMmep,
Ha TOPHBIX BEPIIMHAX MM IPUOPEKHBIX CKajlax) OTCIOCHUE O] OOIBIIUM YTJIOM MOXKET IPOU30MTH
BJIOJIb TIOBEPXHOCTEH, COCTOSILIUX U3 TPEUIUH PACTSKEHHs,, HI)KE KOTOPBIX pa3pylleHHe
MOJKET MTOCIIEI0BaTh 32 COOTBETCTBYIOLIMM 00pa3oM OpPHEHTHUPOBAHHBIMM pa3pbiBaMH (HampUMep,
CTBIKAMU TOPHBIX MOPOJ), @ Y OCHOBAaHHUS pa3pylLIeHHe OOBIYHO MPOUCXOIUT IMYTEM CABUTa Yepes3
HETMOBPEeXKACHHBIM KIMH reomarepuana. CKoOpocTH JegopMaluy aKTHBHBIX OINOJ3HEH BechbMa
pa3HOOOpa3Hbl: HU3KHE CKOPOCTH HEKOTOPBIX TINyOWHHBIX OMNOJ3HEH COCTABIIAIOT HECKOJIBKO
MM/TOI.

Bricokue ckopocTu OIMoJI3HeH, yCKOPSIOLMX MPOLecChl MajleHusi, MOryT nocturats 40 M/c u
Oosiee (KaMeHHbIE JIJaBUHBI, OepriITypiisl). HeKOTOpbIe OMOJI3HU UMEIOT TEHICHIIMIO MTePEMEIIaThCs
C MHTEpBAJIAMU: IOCJI€ aKTUBHOT'O MEPHOJa B HECKOJIBKO MECALIEB WM JIET OHH MOTYT OCTaBaThCs
0e3/1eHCTBYIONIMMHU B TEYCHUE COTEH JIeT.

[lepBoHayalbHOMY pa3pylIEHUIO TOBEPXHOCTHOIO MAacCHMBa TOPHBIX TIOPOJ 3ay4acTyro
MPEIIECTBYET CYIIECTBEeHHAs Ae(opMaIis TOpHOTO CKJIOHA. DTOT MPOILECC OOBIYHO MPOSBISAETCS B
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Pa3BUTHHU U PACIIUPEHUH TPEIIUH PACTSHKCHUS, YCUICHUY KaMHEIIaJHOW aKTUBHOCTH U YBEIIMYCHUH
Jie3arperalyuy nepBoHadalIbHbIX IOPOI.

TpurrepHsIM MEXaHM3MOM CKJIOHOBBIX OIIOJI3HEH Yallle BCErO SBJIAIOTCS MOAMBIB CKJIOHA, €r0
nepeyBla)kKHEHHE OOMIBHBIMH OCAIKAMH, 3€MIICTPICEHUS UM JeSITeIbHOCTD YeJIOBEKa (B3PbIBHBIC
pabotsl u 11p.). [Topor konuuecTBa aTMOC(EPHBIX OCAIKOB JJI1 BOSHUKHOBEHMSI OIOJI3HS O3HAYaeT
MUHHMAaJIbHYIO0 HHTEHCUBHOCTD WJIH MPOJOKUTEIBHOCTh 0CAAKOB, HEOOXOIUMYIO ISl TOTO, YTOOBI
BBI3BATh OIOJI3€Hb. MOJENb mopora KpUTUYECKOrO KOJMYECTBA OCAJAKOB OCHOBAHA HA CBOMCTBAX
MOYBBI, YIJI€ YKJIOHA, APEHAXKE BHU3 TI0 CKJIOHY, OOBEMHOH MJIOTHOCTH BJIAXKHOW IOYBHI U 00BbEMeE
BOJBI.

B nanHOM ciydae 1enecooOpa3sHO pacCMOTPETh M H3YUYMTh TPUITEPHBIM MEXaHU3M U
3aKOHOMEPHOCTH BO3HHUKHOBEHUS CKJIIOHOBBIX OIOJI3HEH B NEPUOJI TI100aIbHOIO NOTEIICHHS.

B mpenenax Yeuenckoit PecnyOmuku (CeBepubiii KaBka3) HacumtbiBaercs Oomee 120
COBPEMEHHBIX aKTHBHBIX ONOJI3HEW. KapTupoBaHue BCeX OIOJI3HEBBIX CMELIEHUN HA TEPPUTOPHUU
UYeuenckoit PecriyOnnku panee He MPOBOAMIOCH, TOJIBKO JIUIIL HA OTACJIBHBIX TJIOMIAAX U BOJIU3H
HACEJICHHBIX IIyHKTOB IIPOBEACHBI TIE€OJIOTMUECKHE CBEMKUM C LENbI0 IPELyNpEeXICHUs
YpEe3BBIYANHBIX CUTYAIM Ui WHPPACTPYKTYPHl HACEICHHBIX IYHKTOB M TOPHOMPOMBIIIIICHHBIX
00beKTOB. M3-3a HEIOCTYTHOCTH TOPHOT'O peibeda M OrpaHUUEHHBIX BO3MOXKHOCTEH HCII0Ib30BAHUS
KOCMOCHMMKOB BBICOKOTO pa3pelleHUs] B HACTOSIIEEe BpeMs HET TMOJHOW WHQPOpMaLUu O
pacnpoCTpaHEHUH IPEBHUX U COBPEMEHHBIX OIOJI3HEW HA TPYAHOAOCTYIHBIX y4acTKaXx.

JUist ToiydeHus HAAEKHBIX PE3yJIbTaTOB HEOOXOMUMBI MPaBWIBHOE IUIAHHUPOBAHUE U
Ha/IeXKHbIE JaHHble. B 3TOM mpoekTe oco0oe BHUMaHHE YAEISIOCh 00paboTKe M300paKeHUH U
WCTIOJIB30BaHUIO MPO(UIBHBIX 0a3 JaHHBIX, MOCKOJBKY 3TO KPUTHYECKH BaXKHBIC JTaIlbl TEpea
IIPOBEJICHUEM AHAJIN3A.

Hcnons3oBanue nmudpoBoit Mogenu penbeda (LIMP) umeeT orpoMHOE 3HaUCHUE MPU OICHKE
OINaCHOCTH onoi3Hel. Heckoabko TeMaTHUECKUX CIIOEB JaHHBIX (TAKUX KAaK Yrosl yKJIOHA, acHeKT
CKJIOHA, KpUBHU3HA, IMHEIHBIE JINHUH, IPpEHaX, XpeOThI U T. 1I.) MOKHO u3BJIeub u3 [IMP ¢ xopomum
paspeleHuem.

B wuccrnenoBaHMsX 30HHUPOBAHMSI ONACHOCTH OIOJ3HEW B TOCIHEAHEE BpEMs CTalu
ucnosb3oBatecsi L[IMP ¢ BBICOKMM paspelieHHEM U1 CO3/aHusl CIOEB IPOCTPAHCTBEHHBIX
MH(OPMALIMOHHBIX TAHHBIX, CBSI3aHHBIX C OMIACHOCTHIO OMOJ3HEH.

BaxxHolt nH)XeHepHOH 3afaueil aBisiack pa3paboTka Ha OCHOBE COOPAaHHBIX U BBISBICHHBIX
HOBBIX (paKTOpax U OCOOEHHOCTSAX Pa3BUTHS OMOJI3HEBBIX MPOLECCOB, F3P(HEKTUBHBIX METONO0B U
TEXHOJIOTUH UX CTaOMIIM3aLHH.

Hayunas HOBH3HaA 3aKiltoyaeTcsl B pa3pabOTKEe HOBOIO MEXaHH3Ma INEepPEMEIEHUs] TeOMacChl
OIOJI3HSA, B KOTOPOM 0CO0O BaXHYIO pPOJIb HUIPAalOT HAHOYACTHUIIbl, YCKOPSIOIINME JIBUXKEHUE
10 MOBEPXHOCTH 3€pKajla CKOJbXEHHsA. BbigBieHue u  000CHOBaHHME HOBOTO MEXaHU3Ma
IIEPEMEIIEHUS OIOJI3HEW, OCHOBAHHOI'O HA Y4YE€TE BIIMSHUS HAaHOYACTHUI] HA CMEIIECHHE I'e€OMacChl,
MO3BOJISIET YTOYHHTD pUCK BO3HHUKHOBEHUS OTOJI3HEBBIX SBICHUI u
CIOCOOCTBYET NMPOTHO3UPOBAHUIO YCIOBUIM M BPEMEHH MX BO3HMKHOBEHHs. Bce 3TO oTHOcHTCS K
re0J0rM4eCKOMY acleKTy MUCCIIEOBAHUS TAKOTO IPUPOIHO-TEXHOTEHHOTO ABJIEHUS, KaK OMOJI3€Hb.

Tak, ¢ wnawanom XXI| B. B cpemy wuccienoBareneil NPHUIUIO HOBOE CAaMOCTOATENbHOE
HalnpaBlieHUEe — «HaHOHayKay». Emé panpiie, B camoM koHile XX B., HA4aJoCh aKTUBHOE M3YyUYEHHE
HAHOCTPYKTYP BO MHOTHUX KJIACCHYECKUX HAyUYHBIX AUCLMIIIMHAX U HanpaBieHusX. Hanouactuibr —
3TO 00BEKTHI, KOTOpHIe, cornacHo HomeHkinatype MIOIIAK (IUPAC — MexayHaponHBId COMO3
TEOPETUYECKON U MPUKIAAHON XUMHUH), UMEIOT pa3Mepsl, He npesbimaromue 100 HM, U cocToAT U3
106 wim MeHbIIEro KOJMYeCTBa aroMoOB. HaHowWacTHIly NMpUHATO paccMaTpuBaTh Kak arperar,
SBJISIOIIMICS YaCThI0 0OBEMHOI0 MaTepHasa.

Hamu Obu1 co31aH alNropuT™ HCCIe0BaHus, ONMCaHbl METOJOJIOTUS U TaOOPAaTOPHbIE METO/IbI
n3y4eHus (PU3NKO-XUMHUYECKHX CBOMCTB HaHOUYacTUL. [IpescTaBieHbl COBpeMEHHBIE aHATUTHYECKHE
MHCTPYMEHTBI, HEOOXOAUMBIE AJIS TTOJIy4YE€HUs] HOBBIX HAay4YHBIX 3HAaHUI B IpoOIecce UCCIEeOBAHUS
HAHOYACTHI], & TAK)KE ONMMCAHO MHCTPYMEHTAIbHO-aHAIMTUYECKOE COBPEMEHHOE MHHOBALIMOHHOE
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obopymoBaHue g u3ydeHUs: HaHO3(PGPEKTOB (KaKk B MOBEPXHOCTHBIX CJIOSIX, TaK U B 0ObeMax
HAHOYACTHIT).

B xone uccienoBaHus ObUIM JIETAbHO PACKPBITHI MaTEMAaTUYECKHE METOJbI ONPEICICHUS
XapaKTePUCTHK (PU3UKO-XUMUYIECKOM aAKTUBHOCTH HAHOYACTHUI] M TOIOJOTHMYECKAE METOMIbI
OIMCAHMS UX TTOBEPXHOCTH.

[MpernmymiecTBO MEKAUCIUILTMHAPHOTO MOIX0/1a 3aKTF0YAETCS B TOM, YTO 3aIUTAHUPOBAHHBIE
T'e0JIOTUIECKHUE UCCIICTOBAHMSI TIO3BOJISIIOT BBISIBUTH HOBBIE OCOOCHHOCTH U (DaKTOPBI MTePEMEIICHUS
T€OMACCHI OTTOJI3HS (APYTUMU CIIOBAaMH — YCTAHOBUTH U 00OCHOBATH HOBBIM MEXaHU3M TEPEMEIICHUS
reOMaccChl OMOJI3HSI), & UCCIIEIOBAaHUS B 00JIACTU MHKEHEPHBIX HAyK — pa3paboTaTh Ha 3TOW OCHOBE
3¢ (eKTHBHBIC HOBBIC METOJIBI U TEXHOJIOTUU CTAOWIM3AIMK OTOJ3HEH M OMACHBIX CKIOHOB, YTO
00ecIeunT BRIPKCHHBI CHHEPreTHIYeCKUH A (DEKT.

JleranpHblid 0030p TEXHOJOTHH yBenwueHUs KOI(PQUIIMEHTa TpeHUs B 30HE 3epKaja
CKOJIb>KEHUSI OMOJI3HEeH TpeOyeT pas3jeneHus Mo MeXaHu3mam Bo3ieiictBus (puc. 1) u Tunmam
OTIOJI3HEBBIX CHCTEM.

MexaHW4eckoe YEENUUYEHHE CUENNEHNA HuTepdeicHan lFeomeTpuueckoe

CONPOTHBNEHHE (e, ) IEPOXOBATOCTE 3afeBaHne

KopHeBoe MNaccHBHBIA Mogudukauua

apMUpOBaHKe ynop CBOWCTE FPyHTA

Puc. 1. Mexanusmul 8o30eticmsus Ha Kodghguyuenm mpenus 20pHOL MACCyl
8 30He 3ePKaNa CKObIHCEHUs

[IpencraBineHbl MexXaHM3Mbl BO3JEHCTBHS Ha KO3(GQUIMEHT TpEeHHs, IOKa3bIBaIOIINE
(GU3NYECKYI0 CyTh KaXIOW TPYNIBl TEXHOJIOTHH (MEXaHHMYECKOe CONPOTHUBIICHHE, YBEIMYCHUE
CLIeTIJIeHUs, MHTepdelicHas epoXoBaToCThb U T. 1.).

Hwxe npeacraieHa cTpyKTyprupoBaHHAs KiIacCu(UKaIisa METO0B (puc. 2), ¢ TPYIITUPOBKOM
TEXHOJIOTUH 110 KaTETOpUsM U MOAKATETOPUSIM, a TAKXKE C YKa3aHUEM TEXHHUYECKHUX I1apaMETPOB U
YCJIIOBUM IPUMEHUMOCTH.
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YBEJINHEHUE KO3®OULIUEHTA
TPEHUS B 30HE 3EPKAJIA
CKOJIbXXEHUS .

MEXAHUYECKME

VHBEKLUOHHBIE FEOCUHTETUYECKNE TEKCTYPUPOBAHUE
BUOMHXXEHEPMS

CUCTEMBI TEXHOJIOTUM I CUCTEMBI MOBEPXHOCTEM

Uementauus Teopewérky Kopnesoe apmupo sanue

* Uementusie prcTaops + 3D corosbie HDPE * Repeaba (wsa, onbxa)
* Mukpoueisente: “tan5=0810 * Bc = 5-27) xNa

BuouemenTaums

| peid PEAENTEonHbIE Komnoasry T ABRAURE XuMUECKUE
KRKGEPYKUMN * FeoxomMnouTsl * Mex, vie METOWRE!

* MICP (6axTepun)

cupzie, 1Y) * TexcTypupoBanNbIE MEMGpaNG! * Ysenuuenue ¢ na 30-50%

Tepmumuuecxas obpaborka

* TepmosuTPUGUKAUUS

* 600-1000°C

Puc. 2. Texnonoeuu ysenuuenus koa¢ghuyuenma mpenus
8 30He 3ePKANA CKONbICEHUs ONOI3HEel

CrTpyKTypa cXembl:

LlenTpanpHbIiA y3er (KpacHBIN) — IeJieBas 3a/1a4a YBeITUICeHUS KO (UIIMEHTa TPEHUSI.

7 OCHOBHBIX I'pyMII (BEpXHUH SPYC):

- MexaHn4ecKne CUCTeMbI (CHHHI) — TACCUBHBIC U aKTHBHBIE aHKEPHI.

- IHBeK1IMOHHBIE TEXHOJIOTHUHU (CephIii) — IIEMEHTAIUS U XUMUYeCKasi HHbEKIIHSL.

- l'eocunTeTHUECKNE CUCTEMBI (3€TIEHBIN) — TEOPEIIETKH U KOMITO3UTHI.

- TekcTypupoBaHue MOBEPXHOCTEN (KOPUUHEBBIN) — MEXaHMUECKUE HACEUKU U THAPOPa3PhIB.

- buounxenepus (3e1€HbIN NPUPOIHBIN) — KOPHEBOE apMUPOBAHHUE U OMOLIEMEHTALHS.

- 'paBUTaLINOHHBIE KOHCTPYKIMHU (TEMHO-CEPBI) — CTEHBI U TEPPACUPOBaHUE.

- OU3HKO-XUMHYECKHE METOIBI ((PMOJIETOBBIN) — AIEKTPOOCMOC U TepMOoOpaboTKa.

1. MexaHn4yecKkHne CHCTEMbI AHKePHPOBaHHS.

1.1. ITaccuBHbIE aHKEPHBIE CUCTEMBI.

- IlImyHTOBBIE OTrpaXXACHUS: BEpPTUKAJIbHBIE DSJIEMEHTH (LIMYHTHI, TpyOdaThle CBau),
MepeceKaroIIue 3epKajio CKOJBKEHUS MOJ YoM >15° K IUIOCKOCTH CKOJBKEHHMsSI, CO3/aollne
MEXaHUYECKOE CONPOTUBIICHUE CABUTY 3a CYET MACCUBHOTO JaBJICHUS TPYHTA.

- MuxkpocBau: OypoHnabuBHbie cBau guamerpoMm 150-300 MM, apMHUpOBaHHBIE CTEPKHSIMH,
CO3JIAI0IINE TOYEYHOE YNPOYHEHHE BJOJb MOBEPXHOCTH CKOJbXeHHs. KoapduimeHnt tpeHus
YBEJIMUYMBAETCS 32 CUET CABUTOBOTO CONPOTUBIICHUS «OETOH — FPYHTY.

1.2. AKTUBHBIE aHKEPHBIE CUCTEMBI.

- HarsoxkHple aHKEpBI: CHCTEMBI C TIpeABapUTENbHBIM HaTsokeHuem (200-1000 xH),
MIEPECEKAIOIINE 3EPKAI0 CKOJbXEHHUA. CO34al0T HOpMaJbHOE HAIPSDKEHHE 6n HA IUIOCKOCTH
CKOJIb)KCHUSI, YBEITMUUBAs CHITY TpeHHUs 10 3akoHy KysoHa: 1f = € + (60 + AG)tane.

- TpocoBeie cuctemsl: rubkue snementbl (kmacc ['OCT 3062-80), obecreunBaromie
pacnpeieiéHHOe HOpMaJIbHOE JaBICHHUE HA TTOBEPXHOCTH CKOJIBKEHMS.

2. IHbeKIMOHHbIE TEXHOJIOTUH YIPOYHEHHUSI.

2.1. llemeHTanus 1 XuMHU4IecKass HHBEKITHS.

- lleMeHTHast HHBEKLUS: BBEJICHHE LIEMEHTHBIX PAacTBOPOB (BoJOLEMEHTHOE oTHomIeHue 0,6—
1,0) B TpenmHOBATHIC MMOPOIBI 3epKajia CKOJbXKEHHS. Y BeauueHue ¢ (cuervienns) Ha 0,5-2,0 MIla.
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- CunukaTu3aius: BBeJeHHEe pacTBOpoB xuakoro crekia (Na2OnSiO») B mecuyanbie MpoCIORKu
3epKaja CKoJbxkeHHs.. POpMUPOBAHNE KPEMHHUEBBIX CBSI3E€H MEX]ly YACTHIIAMH.

- CMounucTasi MHBEKLUSA: SMOKCUIHBIC U TMOJMYPETAaHOBBIE CMOJIBI JJI CKAJIbHBIX TPEIIUH,
YBEJIMUYNBAIOIIUE IIEPOXOBATOCTh IIOBEPXHOCTH CKOJIBKEHHUSI.

2.2. MukpoueMeHTanus.

ToHnkogucnepcHble 1EeMEHTHI (YacTuibl <10 MKM) Ui NPONMTKH MEJIKOTPEIMHOBATBIX
TJIMHUCTBIX TIOPOJI B 30HE 3epKalla CKOJIbKEHUSI.

3. 'eocuHTeTHYECKHE MHTEP(eiicHbIe CHCTEMBI.

3.1. 'eopemi€Tky U reoCeTKHU.

- TpéxmepHsbie reopemi€Tku: cotoBble CTpyKTypsl u3 HDPE wnm nomumacrepa, 3anonHsemsble
TPYHTOM, CO3JAIONIMe MIEPOXOBATOCTh HAa IOBEPXHOCTH CKOJbkeHus. KodaduimeHt tpenus
unTepdeiica tandint Moxet qocturath 0,8—1,0 mpotus 0,3-0,4 17s TIUHBL

- ['eocuHTEeTUYECKME BKIAJIBIIIN: T€OTEKCTHIIbHbIE MEMOpPAHbl C BBICOKOW IIEPOXOBATOCTHIO
(rexcrypupoBanHblii HDPE), yctanaBiuBaeMmble Ha MOBEPXHOCTH CKOJIBKEHHUS C IHOCIEAYIOLIEH
3aCBIIKOU.

3.2. KOMIIO3UTHBIE CUCTEMBI.

- T'eokoMIIO3UTHI: cOYETaHHWE TEOCETOK C TeoMeMOpaHaMH, CO3JAIOUIUX MEXaHHYeCKOe
3alleNJIeHUE Ha TPaHULIEe pa3/ena.

4. TekcTypupoBaHue M HIEPOXOBATOCTb NNOBEPXHOCTEH.

4.1. Mexann4eckoe HapylIeHUE TJIaIKOCTH.

- Hapeska Haceuek: B CKaJbHBIX OMOJ3HAX — CO3JIaHUE TpaHIIeill ¢ V-o00pa3HbIM mpoduiieM
(rmy6una 0,5-2,0 M) IepIeHIUKYISIPHO HAIPABICHUIO CKOJTBKCHHS.

- bypenue pacceuHbIX CKBaXMH: CKBaxuHbl guamerpoMm 100-200 MM, He 3amoOJHEHHBIE
pacTBOpOM, co3ar0IIKe 00bEMHOE CONPOTUBIIEHUE C/IBUTY.

4.2. I'mapopa3psiB 1J1acTa.

CoznaHne UCKYCCTBEHHBIX TPEIIMH B 30HE 3€pKajla CKOJIbKEHUS ¢ MOCIeAYIONeH NHBEKInEeH
MecKa WA MEJIKO3EPHHUCTOr0 MaTtepuasa Jjsl yBeJIUYEeHHS IIepOXOBATOCTH.

5. BuounkeHepHasi cTadUIU3aLMSA.

5.1. KopreBoe apmupoBanue

- 'myGokokOpHEBBIE MOPOJIBI: TTOCA/IKA JIEPEBhEB C BEPTUKAIHHON KOPHEBOW CHCTEMOH (MBa,
TOTOJb, 0JIbXA), IpOpacTarolIeil yepe3 3epkano ckonbkeHus. Kopau quamerpom >20 MM co31aroT
nomnonHuTenbHoe cremienue Ac = 5-20 kl1a.

- TpaBsiHUCTOE TOKPBITHE: MOYKOBATHIE KOPHEBBIE CUCTEMBI JIsI MOBEPXHOCTHBIX CIIOEB
(rmybuna <0,5 M), IpeOoTBpAIIAIOIINE PA3MbIB U Pa3KUKEHHUE.

5.2. buoniemeHnTanusi.

MukpoOnosornyeckn HHIYLIUPOBaHHOE ocaxJaeHue Kkapoonata kampuuss (MICP) c
UCIoNb30BaHuEeM OakTepuil Sporosarcina pasteurii, yBeJIHMUMBAIOIIEe CIEIJICHHE TPYHTa B 30HE
ckosbxkeHus Ha 30-50%.

6. [paBUTAlIMOHHBIE U MACCUBHbIE KOHCTPYKIMH.

6.1. [IpoTHBOOION3HEBBIE CTEHBI

- BypoHaOuBHBIE CTEHBI: NEPECEKAIIINEe 3EPKAT0 CKOJBXKEHUS Ha TIyOuHy 2—5 M HIDKE
MOBEPXHOCTHU CKOJIbKEHUS, CO3/IAI0IIUE TACCUBHBIN yIIOP.

- Caaitnble ctenbl: cBau quameTpom 600—1200 mm ¢ 3a3opom 200—400 mm, paboTaromiue Ha
C/IBHT KaK OaJKu Ha yIpyroM OCHOBaHHH.

6.2. TeppacupoBaHue C KJIOUYEBBIMU JIEMEHTAMHU

Co3manne OeHYell ¢ TPOTHBOIPO3MOHHBIMH BajlaMU M3 MICOEHOYHO-TPABUMHOW CMECH C
TE€OCUHTETUYECKON apMaTypo, EPECEKAIOIIMMHU 3€pKajI0 CKOJIbKEHUS.

7. DU3HKO-XUMHYECKHE MeTOAbI MO (UKALMHN IPYHTA.

7.1. DIEKTPOOCMOC U DIIEKTPOXUMHUYECKAsT CTAOMITH3AIIHS

[IpunokeHne HJIEKTPUYECKOro TMOoJisi K TJIMHUCTBIM TIOpOJiaM 3€pKajia CKOJBbXKEHUS C
MOCJIEeIYIONIEeH UHbEKIIUEN COoel (XJIOpUCTOro KaablKs) YBEIMUYUBAET CHIIBI 3JIEKTPOCTATUUECKOTO
MPUTSDKEHUS. MEXK]Ty YaCTHIIAMH.
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7.2. Tepmuueckas oOpaboTka
- TepmoButpuduxamus: narpes rpyara 10 600—-1000 °© C B 30He 3epkana CKOIBXKEHUS IS

CO31aHuA CTCKHOBHHHOﬁ (1)33131 C BBICOKOH IMPOYHOCTBHIO HA CIABHI.

Kputepun Bb100pa TEXHOIOTHH.

Tun 3epkaJia ckoJibkeHusi Pexomenayemasi TeXHOJIOTUSA O:xupaemplii 3¢ dexT
CkanbHoe, TpemuHoBaTtoe MHBEKIUS IEMEHTOM + aHKepbI ¢ ot 25° no 40°
I'munucroe, iiactuuHoe  I'eopemi€Tku + MUKpocBau c ot 20 no 50 xIla

Crnoucroe (nepekpbiTusi)  lIInyHTOBBIE CTEHBI + TEKCTYpUpOBaHue Y BeaundyeHue tane Ha 0,2

Menxkoe (<3 m) buounxenepus + reoCUHTETUKA Yeenuuenue FS na 20-30%

I[aHHaSI cXeMa I103BOJIACT 6I)ICTpO OmpeaACINTG TEXHOJIOIHUIO IO KOHerTHBIﬁ THUIT 3€pKaJjia

CKOJIbJKEHUS U TpeOyeMblii MEXaHU3M YBEIUYEHUS TPEHHUS.
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BJIUAHHUE TPAHCIIOPTHBIX CPEACTB
HA OKPYXAIOIIYIO CPEAY I'OPOJA BAKY

I'ap:xuena I.H.,

KaHO. 2eozp. HAYK, Cmapwuil npenooasameinsb, 0OYeHm,
Bakunckuii cocyoapcmeennwiii yHusepcumem
I'oceiinona 10.P.,

Mmazucmp kaghedpwi «I eoepaguueckas sxono2usy,
baxuncxuii cocyoapcmeennulil ynusepcumem

Annomauyusn. Obvsenenue 2010 2co0a «Iodom sxonoeuuy 6 Azepbauidicane cmumynuposano pabomy 6 smoi oonacmu. B
cmpane Obll pedanu306an U 6 HACMOAUjee 8peMsi pPeaiuzyemcsi psad NpOeKmos No npedomepaueHuio He2amugHo20
6030€UiCMBUsL HA OKPYICAOWYI0 cpedy U VIVHULEHUIO IKON02UYecKol cumyayuu. B npodondcenue smux ycunuii Oviiu
NPOAHATUZUPOBAHBL  NPOMSANCEHHOCHb  CYWECMEYIOWUX 00p02, KOIUYECMBO MPAHCNOPMHBIX CPEOCME (71e2KOBbIX
asmomobunell, 2py308uKo8 U aemodycos), a makxdce 0b6veMbl GbIOPOCO8 KANCO020 MPAHCHOPMHO20 CPEOCmed 6
OKpY2ICaowyio cpedy, 8 HacmHocmu 8 ammocgepy u 6uocpepy, na meppumopuu Baxy u e2o okpecmuocmeil.
Knioueswie cnosa: 20pood Baky, obujecmeennblii mpancnopm, 3azpsizHeHue 6030yXd, blOpOChl yenepood, OKpYyHCcaruas
cpeda, NIOMHOCHb 20POOCKOLL 3ACPOUKU.

THE IMPACT OF VEHICLES ON THE ENVIRONMENT OF BAKU CITY

Hajiyeva G.N.,
Ass. Prof., PhD, senior lecturer,
Baku State University
Huseynova U.R.,
Master of the Department « Geographical Ecology»,
Baku State University

Abstract. The declaration of 2010 as the "Year of Ecology" in Azerbaijan has recently spurred some work in this area.
Several projects to prevent negative environmental impacts and improve the ecological situation have been implemented
and are currently being implemented in our country. As a follow-up to these efforts, the length of existing roads, the
number of vehicles (passenger cars, trucks, and buses), and the emissions of each vehicle into the environment,
particularly into the atmosphere and biosphere, were calculated in Baku and surrounding areas.

Keywords: Baku city, public transport, air pollution, carbon emissions, environment, urban density

The use of the transportation system in Baku is invaluable for people in their daily lives. The
number of vehicles in the city and the spread of harmful gases in the air have contributed to the
increase. Therefore, this problem has become one of the most pressing in our country. In recent years,
numerous measures have been taken in Azerbaijan to address these current circumstances. In Baku,
increasing the area of green spaces and reducing air pollutants is one of the main issues. The rapid
development of transport infrastructure has a serious negative impact on the atmosphere, soil
degradation, and soil life [1]. Furthermore, it leads to noise pollution and increased heavy metal levels
in the soil. Areas with high vehicle traffic are primarily highways, so pollution incidents are more
frequent in these areas. Public transportation must be improved to prevent all of this. A positive aspect
of public transportation development is that private car use in the city is decreasing. As a result, traffic
jams are minimized. Fuel consumption is also significantly reduced. The Baku Metro deserves special
mention in addressing this problem. This means of transportation plays a significant role in reducing
environmental impacts.

The study utilized observational, comparative, and planned analysis methods. Additionally, the
number of existing modes of transport and vehicles, their congestion levels, and their impact on air
pollution were examined. Increased traffic in the city, primarily private vehicles, has led to traffic
congestion and air pollution. This has led to increased carbon and CO; emissions. To avoid the current
problem, it is necessary to improve the public transportation system. The impact of public
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transportation must be analyzed comprehensively. Increasing the amount of public transportation has
both negative and positive impacts on the environment [2]. This mode of transportation helps reduce
congestion and air pollution, but in some cases, public transportation can have a negative impact. Its
negative consequences include the fact that worn-out vehicles can pollute the environment by
emitting excessive smoke. Some even produce noise [3, 4]. In conclusion, it is important to develop
public transportation. Improving public transportation will create conditions for the health of living
beings, as well as for the protection and restoration of the environment.

Public transportation has both negative and positive effects. One of the main negative
consequences is air pollution. Most buses in Baku run on diesel fuel, and diesel fuel causes air
pollution. This is primarily due to older buses, increasing the levels of carbon dioxide, nitrogen
oxides, and other harmful gases in the air. Currently, there are approximately 607,768 passenger cars,
61,827 trucks, and 15,511 buses in Baku (Figure 1). Each of these vehicles emits varying amounts of
harmful gases. According to some studies, the following quantities of harmful gases are emitted by
different modes of transport.

70000
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40000
30000
20000

10— L]

2015 2025

mBuses mCars Lorries

Figure 1. Increase the dynamics of the transport means in the Baku city [6]

According to 2025 data, the total number of vehicles in the city is 138,000. Forty-four percent
of these vehicles are passenger cars, 44,8% are trucks, and 11,2% are buses. The total number of
vehicles has increased by 46,000 passenger cars compared to 2015. This increase is reflected in
passenger cars. The number of passenger cars has increased by approximately 29,000, buses by 5,000,
and trucks by 13,000 (Fig. 1).

As can be seen from the first diagram, the number of vehicles has increased over 10 years. This
increase in vehicle numbers has led to increased emissions. This indicator has been measured
separately for each vehicle. The main reason is the diversity of fuels. There are vehicles that use
gasoline, diesel, and methane. We examined the impact of gasoline-powered vehicles. In 2025, fuel
consumption of trucks was 68.7 tons, buses — 28,9 tons, and passenger cars — 979,4 tons (Fig. 2).
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Figure 2. The quantity of fuel used by transport means (thousand tons)
in Baku city in 2015-2025 [5]
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As Figures 1 and 2 show, the increase in the number of vehicles leads to an increase in their
fuel consumption. This process has led to an increase in the amount of waste emitted into the
environment. It was found that carbon dioxide increased by 20%, nitrogen oxides by 18,8%, sulfur
oxides by 20,3%, hydrocarbons by 20,1%, aldehydes by 24,6%, and organic acids and soil particles
by 24,6% (Figs. 2 and 4).
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Figure 3. The waste which is thrown by the transport means (with thousand tons)
in the Sumgait city in 2015
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Figure 4. The waste which is thrown by the transport means (with thousand tons)
in the Sumgait city in 2025

As a result, the greenhouse effect in the atmosphere increases. However, new standard buses
are being reduced in number. Furthermore, traffic congestion increases noise levels and congestion
in the city. All of this also harms human health: air pollution can lead to various illnesses, and urban
noise can cause stress.

Public transport also has positive aspects. Using public transport reduces the number of trips
by private car. As a result, traffic jams in the city are reduced. Furthermore, the harmful gases emitted
by public transport are lower than those emitted by passenger cars. Thus, the air becomes less
polluted. Furthermore, overall emissions are reduced.

The Baku metro is also a cleaner means of transportation compared to passenger cars. The metro
runs on electricity, so it has a lower environmental impact.

Using public transport generally reduces both time loss and fuel consumption.
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Although public transport is thriving, many challenges remain. One such problem is the use of
old vehicles. Old vehicles often break down quickly, ultimately leading to delays. Daily city traffic is
difficult. Old public transport vehicles emit a lot of harmful gases into the air, leading to air pollution.

One of the disadvantages is that old public transport is inconvenient. Incorrect heating systems
in winter and a lack of air conditioning in summer lead to inconvenience. Old seats also create
problems for people.

To address these issues, many measures must be taken. First and foremost, modern, clean,
comfortable, electric public transport vehicles must be introduced. Monitoring of the transport system
must be strengthened. Public transportation in Baku has a multifaceted impact on the environment.
Using public transportation instead of cars also minimizes congestion in the city. However, the
condition of public transportation also needs to be improved. The use of older vehicles in the city
leads to air pollution and increases the greenhouse effect. Public transportation must be developed to
address these issues. The use of electric and hybrid buses and the expansion of the metro network
will play an important role in achieving environmental balance.
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IKOJOIrHYECKHUE MPOBJIEMbI HCITIOJIb30BAHUA ITPUPOTHBIX
PECYPCOB ABEPBAUIKAHA

I'agxuena [.A.,
cmapwuil npenodasamensd Kagheopvl « IKOA02US U 1eCOB00CMEON,
Aszepbaiiodcanckuil 20Cy0apcmeenHblll azpapHblil yrugepcumem, 2. 1 inodxca
I'acanoma C.3.,
cmapwutl npenooagameins Kageopvl « IKo102ust U 1ecO800CMB0 Y,
Azepbatiodcanckuil 20cyoapcmeerHulll acpapHulil yHueepcumem, 2. 1 anooxca
Ackeposa I11.C.,
cmapwuil npenodasameinsd Kagheopvl « IK0I02UA U 1eCOB00CHBON,
A3zepbatiodcanckuii 20cyoapcmeerHblll acpapHulil yHugepcumem, 2. 1 anooxca

Annomayusa. B cmamve paccmampusaomces  aKmyanbHble PecUOHATbHblEe NpOoOaeMbl  HPUPOOOROTbI0BAHUS.
Asepbatioxcanckoti Pecnybauku. Ananusupyromcs 0CHO8Hbie 8U0bl AHMPONOLEHHO20 8030€liCBUsL HA NPUPOOHYIO CPeOy:
3azpsA3HeHUe B0OHBIX PeCypcos U PeK, deepadayus u 3po3us 3emens, cokpawjenue ouopasnoodpasus. Ocoboe snumanue
yoeneno mpancepanuyHomy 3agpasienuto pex Kypa u Apaxe, cocmosnuio Kacnuiickoeo mops, macumabam nougenHHoul
IPO3UU U COCMOAHUIO NecHo20 onda cmpanvl. Obo3nayenvl npuUopumemusle HanPagiIeHus pewieHus IKON02UeCcKUx
npobnem.

Knroueswvie crnosa: npupooononvzosanue, sxoaoeus, Azepbaiiddican, 60onvle pecypcot, Kacnuiickoe mope, 3azpsisnenue,
buopasHoobpasue, sposus nous, yCMoudugoe pasgumue.

REGIONAL PROBLEMS OF NATURE MANAGEMENT IN AZERBAIJAN

Hajiyeva D.A.,

Senior Lecturer, Department of Ecology and Forestry,
Azerbaijan State Agrarian University, Ganja
Qasanova S.Q.,

Senior Lecturer, Department of Ecology and Forestry,
Azerbaijan State Agrarian University, Ganja
Asgerova Sh.S.,

Senior Lecturer, Department of Ecology and Forestry,
Azerbaijan State Agrarian University, Ganja

Abstract. The article examines current regional problems of nature management in the Republic of Azerbaijan. The main
types of anthropogenic impact on the natural environment are analysed: water resource pollution, land degradation and
erosion, biodiversity loss. Special attention is paid to transboundary pollution of the Kura and Aras rivers, the ecological
state of the Caspian Sea, the scale of soil erosion and the condition of the country's forest fund. Priority directions for
addressing environmental problems are identified.

Keywords: nature management, ecology, Azerbaijan, water resources, Caspian Sea, pollution, biodiversity, soil erosion,
sustainable development.

AzepOaiikanckas PecyOnuka, pacronoskeHHast Ha cThike Bocrounoi EBpomnbl u 3anagHoi
Azun, 001aaeT pa3HOOOPa3HBIM MPUPOTHO-PECYPCHBIM NoTeHIManoM. CTpaHa 3aHMMAeT IUIoLIalb
0KO0JI0 86,6 ThIC. KM? U OTJIMYAETCS UCKIIOUUTEIbHBIM pa3HO00pa3nueM JaHmadToB: OT alIbIUHCKIX
nyroB bonemoro KaBkaza 10 cyOTponmuueckux HHU3MEHHOCTeW JIeHKOpaHCKOW 30HBI U
MIOJIyIy CTBIHHBIX paBHUH Kypa-Apa3ckoil BauHBI.

[IpupoaHo-pecypcHBI KOMIUIEKC PECITyOJIMKHM BKIIIOUaeT OOraThle 3arachl yrieBOJOPOJIHOTO
CBIPbs, 3HAUUTENIbHbIE 3eMeNIbHbIE, BOJIHBIE H OMOJOTHUYECKUE pecypchl. BMecTe ¢ TeM MHTEHCHUBHAsS
XO3SIIICTBEHHAs]  JI€ATEIbHOCTh, HCTOPHUYECKH  CIIOKMBILIASICS ~ CTPYKTypa OKOHOMUKH H
TpaHCTPAaHUYHBIE SKOJOTMUYECKHE MPOOJIEMBI CO3JIAI0T CEPbE3HYI0 HArpy3Ky Ha MPHUPOTHYIO CPEdy
CTpaHBbI.

Hay4Hoe ocmbIciieHHe pernoHaIbHBIX MPOOJIEM MPUPOIOIOIB30BAHUS TPHOOPETAET 0COOYIO
aKTyaJbHOCTh B KOHTEKCTE Iepexofa AsepOailjpkaHa K MOJENU YCTOHYMBOTO PpPa3BUTHA,
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nuBepcu(UKAIMM  HAIIMOHAIBHONM HKOHOMUKHM M BBIIIOJIHEHUS MPHUHATHIX MEXKIYHApPOIHBIX
HKOJIOTHYECKUX o00s3arenscTB. Llens Hacrosmieil paboTbl — CHCTEMaTHU3UPOBAaTh OCHOBHBIC
pEruoHAbHBIE KOJOTHUYECKHE MPOOIEMbI M ONPEICIUTh KIIIOUEBbIe HAIIPABICHUS UX PEIICHHUS.

PaunonansHoe TPHUPOAOIONB30BAHUE SIBIISIETCS OJHMM M3 KIIOUEBBIX HAIpPaBJICHUI
YCTOMYMBOTO pa3BUTHs 000K crtpanbl. [[ns AsepOaiimkaHa, 00alaroIIero pasHOOOpa3HBIMH
MPUPOJHBIMU YCIOBHSIMH M pecypcamu, mpodieMa 3¢ (HEKTHBHOTO HCIOJIb30BAHUS MPHPOIHBIX
pecypcoB umeeT oco0oe 3HayeHue. TeppuTopus CTpaHbl OTIMYAETCA BBICOKON MPUPOIHOM
mddepeHranueit — 0T BBICOKOTOPHBIX YKOCUCTEM J0 MOIYNYCThIHB, YTO 00YCIOBIUBACT HAINYHE
peruoHabHO-crienupuUecKux mpodaemM npupoaononb3oBanus [4].

AzepOaiikan 00J1aaeT 3HAYUTEIBHBIM IIPHPOTHO-PECYPCHBIM MOTEHIIMAIOM, BKIIOYAIOLTHM
MUHEpaJibHbIE pecypchl (He(Thb, ra3, pynbl), BOAHBIC, 3€MeEJIbHbIC, JIECHbIE M OHOJIOTHYECKUE
pecypcbl. Oco00e MECTO 3aHMMAIOT YIJIEBOIOPOAHBIE PECYPCHI, COCPEAOTOUEHHBIE B ATIIIIEPOHCKOM
pervone u akBaropuu Kacnuiickoro mops. ['opubie paitons! (bonbmoit 1 Mansiii KaBka3, Tabiir)
Ooratbl JiecaMd, BOJHBIMH pecypcaMd U  OHOJOTHYECKMM pa3zHooOpazueMm. OmgHako
HEPABHOMEPHOCTh paclpeielieHUus PECYpPCOB MO TEPPUTOPUU CTPaAHbI MPUBOIUT K PErHOHATHHBIM
nucOanaHcaM B UX MCIIOJIb30BaHUM.

Bonansie pecypcsl A3epOaiimkana GopMupyroTcs riIaBHbIM 00pa3oM 3a CYET PEUHOr0 CTOKA: Ha
TeppuTopuu peciryonuku npotekarot 6onee 8000 pek, U3 KOTOPBIX 0K0I0 850 UMEIOT JUIMHY CBBIIIIE
5 kM. KpynHelmmu BOAHBIME apTepusiMu sSBIsIFOTCS peku Kypa u Apakc, 01HaKo UX BOJIOCOOpHbIE
OacceifHbl B 3HAYMTEIHLHON YaCTH PACIIONOKEHBI Ha TEPPUTOPUU COCEIHUX TocynapcTB — ['py3un,
Apmenun, Upana u Typruu, uto 00yclIOBIMBAET TPAaHCTPAHUYHBIN XapaKkTep MpoosieM 3arps3HeHHUs.

B 6acceitnbl pex Kypsl u Apakca ¢ Tepputoprn ApMEHHH €XKET0JHO COpaChIBAETCS B CPEAHEM
okosio 350 muiH M? 3arpA3HEHHBIX BOJ, ¢ Tepputopuu ['py3un — okosio 330 mMiiH M? ¢ BBICOKUM
CoZiep)KaHUEM TSDKEIBIX METaIOB, (PEHOIOB M HE(PTEMPOAYKTOB, UTO HAHOCHUT yIIepO HACEICHUIO,
3arnoBeHUKaM U OOJIOTHBIM TEPPUTOPHSIM.

Pexa Oxuyuaii (mpuTOK peku Apakc) MpU3HAHA OJAHOW W3 HauOoJsiee 3arpsA3HEHHBIX: B HEH
oOHapyXeHbl KPUTUYECKUE KOHIIEHTpalu Meau U MonubaeHa. Cosep:kanue MeHO-MOJIUOEHOBBIX
COEIMHEHHI B peKe NMpEBBIIAET HOPMY BJBOE, jkejie3a — B 4 pasa, HUKens — B 7 pa3. B cBs3u ¢
3arpsi3HEHUEM LBET BOJABI B peke nepuoaunuecku wmeHsierca. B mapre 2021 roma B peke
3a(UKCHUpPOBaHA MaccoBasi THOENb 30JI0TOM (popenn. YpoBeHb 3arpsi3HEHHsI PEKH OIIEHUBACTCS KaK
kputndeckuil. [loBeillieHHOE conep:kaHue (EHOIOB M MeTauioB (B 2—3 pasa BbIIIE HOPMBI)
¢ukcupyercs Takxke B pekax Toyzuail, [llamxupuaii, I'sumxaqail u Kropexuaid.

OpauM u3 (HaKTOpOB, OMPENESIONIMX KAa4eCTBO BOJIBI, SIBISETCS KOJIMYECTBO OMOTEHHBIX
BELIECTB, OCTYMAIOIINX B peuHble CUCTEMBI. B psne pex AzepOaiiikana BCiae1CTBUE OPraHUYECKOrO
3arpsi3HeHus 3aUKCHUpPOBaHO MOBBIIIEHUE MoKazareneit ouoxummuueckoro (BIIKs) u xumuyeckoro
notpebnenus kucinopoaa (XIIK). B nanbonee 3arpsa3HEHHBIX y4acTKaX KOHIICHTpAIMsI OMOTEHHBIX
3IIEMEHTOB Bo3pacrtaeT: HoHbl aMMouusi (NH,") — mo 4,65 mr/n, autputel (NO,™) — mo 0,45 mr/m,
Hutpathl (NO3™) — o 3,50 mr/n [Tad. 1] [3].
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Tadauua 1
Pocrt konnentparmu NH,* B pekax Asepbaiimkana
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Kacnuiickoe Mmope — KpynHemii B MUpe 3aMKHYTBIM BOJOEM — 3aHUMAET LICHTPAIIbHOE MECTO
B CHCTEME TPHUPOAONOIB30BAHUS MPHOPEKHBIX TOCYAAapCcTB. A3sepOaifikaH pacronaraer
MPOTSHKEHHON OeperoBol TUHUEH M MHTEHCUBHO MCIOJIBb3YET aKBAaTOPHUIO KaK B TPOMBICIIOBBIX, TaK
U B PEKPEAlMOHHBIX LEsIX. OJKoJoruueckoe cocrtosHue Kacmus ompenensercs CyMMapHBIM
BO3/ICWCTBUEM BCEX I'OCYIapCTB €ro BOAOCOOpHOro OacceiiHa.

K uncny Hanbonee octpbix 3xosiornyeckux npodiaem Kacnuiickoro Mopst oTHocATCS: HEPTIHOE
3arpsi3HeHUE, OOYCJOBJIEHHOE MHOIOJETHEH M00bIYeld M TPaHCHOPTHPOBKON YIIIEBOJOPOJHOIO
CBIpbS Ha 1IeNb(he U B MPUOPEKHBIX 30HAX; MOCTYIJIEHUE 3arpsA3HEHHOTO cToKa no pekam Kypa u
Bonra; HeKOHTpOIMPYEMBIM TPOMBICEN, TOBIEKIINN PE3KOE COKPAIlIEHHE MOMYJISIUNA KaCIUHCKOTO
océrpa; uHBa3us rpedHeBrKa Mnemiopsis leidyi (Mopckoit opex), HaHEcIIas CyIIeCTBEHHbIN yuiepo
PBIOHOMY XO3SIMCTBY; @ TaKKe KoeOaHusl YPOBHS BOJIBI B MOpE.

B pe3ynbrare HHTEHCUBHOI'O 3arpsi3HEHUS B BOJIaX 3TUX peK MUKpoduiopa U (ayHa HUCUE3aloT,
IPOIIECC CaMOOUMIIEHUSI OCTAHOBJICH, a peuHble OacceiHbl MPEBPAIAIOTCS B «MEPTBBIE 30HBIY.
[IpunuMast Bo BHUMaHUE, 4TO 0K0JI0 80% HaceleHus! CTpaHbl UCIOJIB3YET 3arps3HEHHYIO PEUHYIO
BOJAY JJISl TIUTHEBBIX U CENbCKOXO3SIICTBEHHBIX II€Jei, MaciiTad yrpo3sl AJis 30POBBS JOJEH U
HKOJIOTMYECKOI CHCTEMBI B 11€JIOM OUYEBU/ICH.

Jerpaganusi MOYB B HACTOSIIIEE BpEMs SIBISAETCS OJHOW W3 BAXKHEWIIUX COLMAIBHO-
SKOHOMMYECKUX TPOOJIeM, IPEICTABISIONINX YTPO3y 3KOJOTUYECKOM, SKOHOMHUYECKON U B LI€JIOM
HAI[MOHANBFHOW Oe3omacHOCTH A3zepOaiikaHa. OHa OXBaThIBaeT 3HAYUTENBHBIE ILUIOMIAIH
BCJIE/ICTBUE  DpPO3UHU, 3aCOJIEHHS U  ONYCTHIHMBAHMS, CO3/JaBas  CEPbE3HYI0  yrposy
MIPOIOBOJILCTBEHHOM Oe30macHOCTH. OCHOBHBIMU NPUYMHAMMU SIBIISIIOTCS HHTEHCHUBHOE 3eMIIE/IETHE,
TepeBhINac CKOTa, HepallMOHaIBHOE OpoIIeHHE U BhIpyOKa jecoB. Ocobo ys3BuMbl Kypa-Apasckas
HU3MEHHOCTh M TIPETOPHBIE PaliOHBI, T/Ie HanboJee aKTUBHO Pa3BUBAIOTCS MPOLIECCHI 3aCOJICHUS U
IIOTEpU TyMyca.

B nenom 43,29% Bceii Tepputopun AzepOaiipkaHa B TOW WM MHOW CTETICHH TI0JIBEPIKEHBI
9po3un. B psife pernoHOB 3TOT NOKa3aTellb 3HAYUTENbHO Bbllle: B HaxuueBanckoin AP 3po3uoHHbIe
nporeccsl 0xBaTeiBaroT 70% TeppuTopun, Ha F0:KkHOM ckioHe bonbmoro Kaskasa — 66,6%. Beicokuit
MIPOLIEHT 3POJMPOBAHHBIX 3eMeNb oTMeuaercs B JlaumHcko-Kenbbamkapckoit 3oue (51%), ['yoa-
Xaumasckoit 30He (57,9%) u llekn-3araransckoit 30ue (72,4%) [5].
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Ilo xapakTepy M HHTEHCHMBHOCTM DJPO3HMOHHBIX IPOLECCOB TEPPUTOPUS  CTPAHBI
noJipa3ensercs Ha 9 TUMOB reorpadgpuyeckux paiioOHOB:

1. Cnalplii pa3MbIB MOBEPXHOCTH IOYBBI M OOpa30BaHHE W30JIMPOBAHHBIX KOMbBEB
HAOIIOAA0TC B HEKOTOPBIX BBICOKOTOPHBIX dacTsax pecnyOnmuku (Ha Mamom Kabkaze —
CnasiackoMm, KenpOamkapckoM W Apyrux Iwiato; B mpenropbsx bombmoro Kaskaza — Typyt-
CapwmkuHckoil u JKelipaHYoNbCKOM CTEMsIX), a TakkKe B KOTIOBMHaX XaHaOama, Majoro u
Boabmioro TypyrTa.

2. Hanuune MHOrounciaeHHbIX BIAJWH U YMEPEHHAas CMBITOCTb MOBEPXHOCTH IIOYBBI
3aHMMAIOT IIHUPOKYIO TOJOCY Ha CEBEPO-BOCTOYHOM ckioHEe bonbmoro Kaskasa u ceBepo-3anane
I'obycrana. Ha roxaom ckiione bospioro KaBkasa yMepeHHO CMBIThIE TOYBBI PACHIPOCTPAHSIOTCS B
CeBepoO-3allaJlHOM HalpaBJIEHUU M HAOMI0AI0TCS B cpeaHeM ropHoM nosce Illeku-3araranbckoro
MaccuBa.

3. CubHOCMBITBIE TIOYBBI PACIPOCTPAHEHbl 10 BOAOCOOpHOW maMHMM bonbuioro
KaBkasckoro xpebta u TsHyTCA BAOJb rpaHulbl ¢ PecnyOnmkoit [larectan. CuiibHbI pa3MbIB
MIOBEPXHOCTU MOYBBI HAOJIOJAETCS Ha CEBEPHBIX, CEBEPO-BOCTOUYHBIX U FOKHBIX CKJIOHaxX Maioro
Kagskasa, B ropHoii yactu HaxusiBanckoil AP u B BepXxHel ropHOU yacTH JICHKOpaHH.

4. Hanuume MHOXXecTBa BHAJMH, IJIOXO€ NPOMBIBAHUE U BBIJYBAaHHE IIOBEPXHOCTH
IIOYBBI OXBaThIBAIOT 30HY bosbmioro KaBka3a, Ha e€ro BOCTOYHBIX M IOXKHBIX CKJIOHAX, Oro-
BOCTOUHYIO OKOHE4YHOCTb bosbiioro Kaskasza, Bcio Teppuroputo 'oOycrana, Husnnara, a Taxke
XomxameHckuit, bozgarckuii xpeoTs! u JkeiipaH4enbCKHii MACCHB.

S. CunbHbIM pa3MblB IOBEPXHOCTH IOYBBI M 0Opa3oBaHHWE HABOAHEHUM LIMPOKO
pacnpocTpaHeHbl Ha F0KHOM CKJI0oHE bonpmoro KaBkasa u B roro-socrounoi yactu HaxusiBana. Ha
10kHOM ckiloHe bosbmoro KaBkasza 3ToT Tunm spo3un HauuHaercss ¢ ['abGanmHckoro paiioHa u
pacnpocTpaHseTcsl B BUAE I10JIOCHI HA CEBEPO-3amal.

6. CnaOplif pa3MbIB IIOBEPXHOCTH IOYBBI M HPPUTALMOHHAs (OPOCUTENbHAs) 3PO3Us
pacmpocTpaHeHbl Ha ceBepo-BocToke Kypa-Apasckoit u Camyp-JleBeunHCKON HU3MEHHOCTEH, Ha
tore pecryonuku — B JlsHksapaHe, B OacceiiHe peku Apakc (Apaz0oiickas HU3MEHHOCTH), Ha
HaxubiBaHckoii paBHuHe u B lllexu-3araranbckom MaccuBe 10JuHbI ['aHbIx-Diipuyaii.

7. Ha AOmepoHCKOM THOJIyOCTpOBE W MPUJIETAIOMIMX TEPPUTOPHUSIX HaAOI0AAaeTCs
CHJIbHas BETpoBas 3po3us. Berposas spo3ust Takke pacnpocTpaneHa B MmaccuBax Typyr-Capupka u
Jlxelipanuens. B aTux paiioHax BeTep clyBaeT MJI0JOPOAHBIHN CII0M OYBBI U BBI3BIBAET 0Opa3oBaHUe
YEPHBIX BETPOB.

8. BoinyBHON mecok o0pa3yeT NOJBM)KHbIE IeCUaHble [IOHBI Ha I00epexbe
Kacnuiickoro Mops, roxxHee Assita 1 Ha AOIIEPOHCKOM MOJTyOCTPOBE.

9. K ckanucTbiM MecTaM OTHOCATCS OTKPBIThIE TEppUTOpHH Ha BbicoTe 2800-3000 M Haz
ypoBHEM Mops. B mpenenax maHHBIX TEPPUTOPUN TOMUHUPYIOT (PU3NYECKUE MPOLECCHl IPO3UH U
JEHyJaluu.

Kak BuHO U3 XapaKTepUCTUKHU TUIIOB MECTHOCTH, Ha TEPPUTOPUH HaLIEH pecIyOIMKH IIUPOKO
pacnpocTpaHEHbl TIOBEPXHOCTHAs, BETPOBAsl U MOYBEHHAs 3pO3Us, a MOYBBI MOJBEPKEHBI Pa3HOU
CTEINCHU 3PO3UOHHBIM IporieccaM.[2]

ITo camMbIM CKPOMHBIM OIIEHKaM, COBOKYITHBIM SKOHOMHYECKUH yIiepO oT 3po3uu U Aedisiun
MoYBHI B A3epOaiimkane coctaisieT okoyio 10—11 mMiapa MaHaToOB B TojI.

IIponcxoauT 3arps3HeHue 3eMelb TSHKEIBIMUA MeTauiaMu. WX xonmnuectBo no uuciy Knapka
MIPEBBIIIACT HOPMY: 110 CBHHITY — B § pa3, 10 KaJMHIO — B 3, 10 HUKEJIO — B 2, 10 UHKY — B 5060,
1o Meau — B 10 pa3. [IpuunHoii 3arpsi3HEHNS 36MENb TSHKEIBIMUA METAJUIAMH SIBJISIETCS SKCILTyaTalus
3aJIeKed TOJIe3HBIX HCKomaeMbiX. B pecnyOnuke ummeercss O6osmee 30 Thic. ra 3arps3HEHHBIX
3eMeJIbHBIX YYaCTKOB, U3 HUX 7—8 ThICAY ra 3arpsi3HeHbl He(Thio [3].

B 3arpsizHeHnn 3eMenb TaKkke CepbE3HYI0 POJIb UTPAIOT TBEPbIE IPOMBILITIEHHBIE U OBITOBBIE
orxoabl. OHM 00pa3yloTcs B TOM 4uclie Oiarogapsi JesITeIbHOCTH | STHIKUHCKOTO TIIMHO3EMHOTO
3aBoja, JlamkecaHckoro pymooOoratutenbHOro komOuHata, CyMrauTcKOro TpyOOIpOKaTHOTO
3aB0OJIa, a TAKXKE psJa NPEAIPUATHIN IO TPOU3BOJICTBY CTPOUTEIBHBIX MATEPHAIIOB.
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AzepbaiikaH pacnonoxeH B npeaenax Kapkazckoro 0nopazHoo0pa3zHoro HeHTpa — OJJHOTO U3
36 pEervoHOB IUIAHETHI, BBIIEISAIOUIMXCS HCKIIOYUTENIBHBIM pPa3HOOOpa3HeM JKUMBOM NpPUPOIbl U
BBICOKOH cTerneHbto e€ ys3BuMocTh. dnopa BrimrodaeT okoso 4500 BuaoB BeicuX pacteHuit (64%
BuoB KaBkasa), a ¢payna HacuuteiBaer 18 ThICSY BUIOB, BKIIIOYas 97 BUIOB MIICKOIIUTAIOMUX, 357
BUIOB NTUIl U Okojio 100 BumoB pbi6. OcoOyr IEHHOCTh MPEACTABISAIOT XHPKAHCKUE Jieca
JleHKOpaHCKOI 30HBI — PEIMKTOBBIE IKOCUCTEMbI TPETUUHOI'O NEPUOAA, a TAKKE IHACMHUKHU (OKOJIO
250-600 BumOB), ocoOeHHO B TaibIIICKHX TOpax (PKEJIE3HOE IEepPEBO, KAIITAHOJUCTHBIN 1y0) H
MPEropbsx (3bpAapckas COCHa), BHECEHHbIE B CIUCOK 00bekToB Beemupnoro nacnenus KOHECKO.

VYTpara u (parmMeHTanusi ecTeCTBEHHbIX MECTOOOMTAHUI BCIEACTBHE PACIHAIIKU IETUHHBIX
3eMellb, CBEeJICHUS JIECOB, ypOaHHU3aIMU U HH(YPACTPYKTYPHOTO CTPOUTEIHCTBA SBISIFOTCS TJIABHOU
MIPUYMHON coKpaleHus ouopaznoodpasus. Jlecucrocts Teppuropun AzepOaiikana He IPEBbIIIAeT
11,8%, 49TO 3HAYUTENHHO HIDKE ONTHMAILHOTO YPOBHS IS YCTOWYMBOTO (PYHKIIMOHUPOBAHUS
MIPUPOIHBIX IKOCUCTEM.

BpakoHbepcTBO M HE3aKOHHAsI TOPTOBJISI AMUKUMHU KUBOTHBIMH, MPEKIE BCEr0 KACITHUHCKUM
OCETPOM U €ro MKpOH, HAHECIH HEBOCIOIHUMBIN ypoH pblOHBIM 3anacam Kacmnwuiickoro mops. 1o
JaHHBIM MOHUTOPHHTA, YUCIIEHHOCTH MOIYJISIUN OCITYTH COKPATHIIACh B JIECSITKH Pa3 TI0 CPABHEHUIO
¢ cepenunoii XX Beka. Pan BumoB ¢iiopsl u paynsl BHecéH B KpacHyro kHury A3sepOaiiikaHa u
HAXOJUTCS MO/ yrpo30it ncuesnoBenus [1].

Pernonanpable mpoOsieMbl MPUPOIONONb30BaHUS A3epOaiipkaHa HOCAT KOMIUJICKCHBIA U
B3aMMOOOYCIIOBJIICHHBIN XapakTep. 3arps3HEeHUE BOIHBIX OOBEKTOB, AETpaganus 3eMelb M yTpara
Ouopa3zHooOpa3usi  TpeOYyIOT CHUCTEMHOTO MOAXO0/a, BKIIOYAIOLIETO COBEPIICHCTBOBAHUE
MIPUPOJIOOXPAHHOTO 3aKOHOJATENbCTBA, MOJEPHU3ALMIO OYHCTHOW HH(PPACTPYKTYpHI, pa3BUTHE
TPAHCIPAHUYHOI'O COTPYJHHMYECTBA C COIPEACIbHBIMA TOCYAapCTBaAMHU, a TaKXke MIUPOKOE
BHEJPEHUE pecypcocOeperalomux TEXHOJIOIMM B arponpombllnuieHHOM cektope. Ilepexox
YCTOHYMBOMY TPUPOJIONOIH30BAHUIO  SIBISETCS HEOOXOAMMBIM  YCIOBHUEM JIOJTOCPOYHOTO
COLIMAJIbHO-?KOHOMUYECKOTO Pa3BUTHS CTPAHBI.

3amuTta 1 3¢p(deKTHBHOE YINpaBIeHHE MPHUPOJHBIMU pecypcamu A3zepOaiikaHa SBISIOTCS
OJIHUMHU U3 TNPUOPUTETOB TOCYIJApCTBEHHON NOJUTHKHU, peaau3yeMoi B cTpaHe. B gokymeHTe
«AzepOaiikan 2030: HarnuoHanbHble NPUOPUTETHI COLUATHHO-KOHOMHUYECKOTO Pa3BUTHS,
yTBep)kAEHHOM IlpesunenTom AszepOaiimxanckoll PecnyOnuku, OXBaThIBalOTCSI Ba)KHBIE 3ajauu:
o0ecrniedeHre 3aluThl OKPYKAIOMIeH Cpeibl, peakiins Ha TTo0aibHbIe KITUMAaTHYECKUe U3MEHEHUS U
o0ecrniedyeHre )KM3HU HaceJIeHHs Ha (DOHE HETPEPHIBHOTO U BHICOKOCKOPOCTHOTO pOCTa YKOHOMHUKH.
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MPOBJIEMBI AHTPOIIOTEHHOM TPAHC®OPMAIIUN U U3KOJIOFI£I‘IECKOI7I
JETPAJALIUUA JIECHBIX JTAHAITA®TOB TAJIBILICKOU 'TOPHOU YACTHU

I'yimeBa H.®.,
KaHO. 2eoep. HAYK, OeKaH (hakyibmema COYUAIbHbIX U Neda2o2udeckKux HaykK,
baxunckuu scenckuii ynugepcumem, baky

Annomayus. B cmamve ananuzupyiomcst KoaudecmeeHHble U Ka4eCmeenHble U3MEeHeHUs,, RPoU30ueoulte 6 maablulCKUX
20pHO-TeCHbIX JaHowagmax 3a nociednee cmoiemue. Paccmampueaemess OuHamMuka Cokpawenust 1eCHo20 NOKposd
(1921-2026 22.), ammponozennas mpanchopmayus 6uUO0B020 COCMABA U IPOUOHHO-ONONIHEEbIE NPOYECChL,
npoucxoosiuyue na obesneceHHblx meppumopusix. Beidguearomes nayuno 060cHosanuble RPediodcenus no YCmouuueomy
VAPABNEHUIO U IKOJOZUHECKOU PeCmAaspayuil 1ecos.

Kniouegvle cnosa: manviuickue neca, anmpono2eHHdasi OUHAMUKA, Oezpadayusi 1ecos, cmpykmypa aanowiagma,
IKONOSUYECKUTI MOHUMOPUHES, SUPKAHCKASL (hopa.

PROBLEMS OF ANTHROPOGENIC TRANSFORMATION AND ECOLOGICAL
DEGRADATION OF TALYSH MOUNTAIN FOREST LANDSCAPES

Guliyeva I.F.,
PhD (Geography), Dean, Faculty of Social and Pedagogical Sciences
Baku Girls University, Baku

Abstract. The article analyzes the quantitative and qualitative changes that the Talysh mountain-forest landscapes have
undergone over the past century. The study examines the dynamics of forest cover reduction (1921-2026), anthropogenic
transformation of species composition, and erosion-sliding processes occurring in deforested areas. Scientifically
substantiated proposals are put forward for sustainable management and ecological restoration of forests.

Keywords: Talysh forests, anthropogenic dynamics, forest degradation, landscape structure, ecological monitoring,
Hyrcanian flora.

The transformation of modern landscapes is formed under the influence of natural and
anthropogenic factors and manifests itself in various forms in natural complexes. The influence of
natural factors on the transformation of landscapes is gradual and occurs over a historical period.
Therefore, the transformation of modern landscapes under the influence of natural factors is directly
related to its evolution. The evolutionary process also played an important role in the transformation
of modern landscapes of Talysh. During the 2025 million years from the Miocene to the Halocene,
serious changes occurred in the natural landscapes of the area. During these historical and geological
periods, the inclination of the mountain slopes of the Talysh area increased under the influence of
tectonic movements, river valleys developed, and denudation processes accelerated. In addition, the
transgression and regression of the Caspian Sea had an impact on the transformation of natural
landscapes. Serious changes occurred in the landscape in connection with these processes. This is
evidenced by the relic plants of the Tertiary period, azat, ironwood, boxwood, etc., which were once
widespread in the region and are currently protected in the Hirkan reserve. plants. As can be seen, the
natural transformation of landscapes occurs as a result of the accumulation of gradual changes over
a long period of time and leads to the formation of landscapes with a qualitatively new structure. The
second important factor causing the transformation of natural landscapes is anthropogenic influences.
Human society has had its impact on the environment since its inception. Man has been a component
of the landscape since its existence, and has been closely dependent on it. In the early stages of its
existence, man did not hinder the natural development of the landscape. However, as society
developed, the anthropogenic transformation of natural landscapes began to intensify. Under the
influence of human economic activity, seliteb-garden, seliteb-urban and rural settlements, agro-
landscapes are formed. The development of the mentioned anthropogenic landscape complexes leads
to the formation of a number of anthropogenic relief forms, ravines, erosion, and landslide processes.
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The problem of anthropogenic transformation of natural landscapes has been systematically
studied in our republic since the 1970s. B.A. Budagov [1], M.A. Suleymanov [1], Y.A. Garibov [3],
M.J. Ismayilov [2], E.Sh. Mammadbeyov [6], M.I. Yunusov [10] and others have made important
contributions to the study of anthropogenic landscapes in Azerbaijan.

Landscapes that have been changed and subjected to anthropogenic influences lose the
regularity of development inherent in natural landscapes. At this time, the relationships between
landscape components are disrupted, as a result of which natural landscapes acquire new features.
Changed landscapes can return to their previous state after a certain time, when anthropogenic
influences weaken or completely cease. However, traces of anthropogenic influences remain at a
certain level for a long time in any restored natural landscape. The intensity of anthropogenic
influences depends on the level of socio-economic development. As a result of the high development
of productive forces, the purposeful and planned application of modern equipment and technology,
ecologically sustainable anthropogenic landscapes are formed. Although extensive development of
agriculture does not have a fundamental impact on landscape changes, it does affect the reduction of
landscape productivity.

The Talysh mountain zone is one of the most unique forest ecosystems in Azerbaijan,
accounting for 26,4% of the country's total forest cover. However, intensive economic activity, which
began at the beginning of the 20th century, has significantly changed the natural structure of these
landscapes [5]. The sharp decrease in the area of forests and the degradation of the species
composition pose a serious threat to the ecological stability of the region. A comparative analysis of
historical maps and modern satellite images shows that the Talysh forests have suffered significant
area loss over the past 100 years:

* 1921 (Topographic map): The forest area was 1914 km?2.

* Modern period (Aerospace images): The forest area is 1493 km?2.

* Reduction: 421 km2 of forest area has been completely destroyed over the past period.

While more than 50% of the territory was once covered with forest, the average forest cover
has now decreased to 23%. The sharpest decrease is observed in the Jalilabad (10,2%) and Lankaran
(14,9%) regions.

Human activity causes changes in mountain-forest landscapes in different directions:
Unsystematic felling has changed both the upper and lower boundaries of the forest. The upper
boundary of the forest is not towards alpine meadows, but, on the contrary, has dropped by 300-700
meters as a result of intensive grazing. At the lower boundary, the expansion of settlements and
agricultural areas has squeezed the forest towards mountainous areas. At the same time, intensive
anthropogenic pressure leads to the replacement of highly productive forest types with less valuable
derivative complexes. Thus, in the low mountain-forest belt, oak is disappearing as a result of grazing
and felling in oak-oak forests. Oak, on the other hand, forms pure oak forests due to its vegetative
growth ability and resistance to damage. In Lerik and Yardimli districts, oak forests at an altitude of
1450-1600 m are being degraded and replaced by cherry and hawthorn thickets.

Also, unplanned deforestation has led to the loss of the protective function of the soil. This
accelerates the development of a number of destructive processes. Deforestation near the villages of
Sekashan, Siyiker in Astara district and Osyakucha in Lankaran has directly resulted in landslides
and the formation of ravines up to 10 meters deep. In deforested areas, the humidity regime is
disrupted, erosion is intensified, and the productivity of the landscape decreases, leading to a process
of "greying".

Although the Hirkan National Park (40,358 ha) was created to protect the relic flora of the
region (Lankaran acacia, azatagaji, pirkal, etc.), some problems still remain. Settlements located
within and on the border of the park violate the integrity of the forest massif. The weak supply of
natural gas to the population still creates conditions for the use of forests as firewood.

Landscape optimization allows us to determine the current use of landscapes and their future
development prospects. For the optimization of landscapes, it is important to determine their level of
ecological degradation. After determining this indicator, it is possible to determine the ways of their
optimization. R.M. Mammadov notes that there are 3 directions in the optimization of landscapes:
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using various land reclamation methods; strict adherence to the norms of economic activity;
preservation of existing conditions [7].

As a result of field research, it was determined that on the northern and gently sloping slopes
of the low and middle mountainous parts of the Vilashchay and Lankaranchay, forest-meadows begin
to form after a certain period of time in place of the destroyed forest cover. On steep and southern
slopes, the destruction of the forest creates a more deplorable situation. Thus, on slopes deprived of
forest cover, the soft soil layer is washed away, unable to withstand the effects of heavy rains, and
the slopes are exposed to erosion. Thus, all these effects also cause changes in the microclimatic
conditions of the area. The landscape types of Talish, which have great natural richness and diversity,
have changed significantly as a result of intensive anthropogenic impacts. The level and direction of
this change are determined by the functional nature of the existing forms of human use of nature. In
such landscapes, various economic sectors have developed unevenly, depending on the altitudinal
zone. Depending on the relief and climatic conditions of the area and the location of settlements, the
volume of anthropogenic loading of individual landscapes in altitudinal zones also varies. Therefore,
the anthropogenic transformation of landscapes in altitudinal zones also differs sharply from each
other, acquiring different levels and directions.

As a result of the study, the following measures are proposed to improve the ecological state of
the landscape:

* Regulation of Age Structure: Scientifically based thinning and restoration work should be
carried out to maintain the density of forests at 0.8 and balance age groups.

* Ecological Monitoring System: An "indicator" monitoring network should be established to
monitor changes in the climate and vegetation of the Talysh mountain system.

* Tightening of the Protection Regime: A strict reserve regime should be applied, especially on
the southern slopes prone to erosion and in areas close to settlements.

* Ecological Education: Training programs should be developed to ensure the participation of
the local population in forest protection

Conclusion. The current state of the Talysh forests is in a stage of ecological degradation that
requires urgent intervention. The 22% decrease in forest areas over the past century and the shrubbery
of the species composition threaten the biodiversity of the region. During landscape planning, priority
should be given to restoring relict trees and preventing the uncontrolled expansion of settlements.
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VJIK 504.5+550.3

3KOJIOIO-TEO®U3NYECKASI JMATHOCTUKA TEOJOTMYECKOM
CPEJBbI HA YYACTKE ABAPUU HE®TEITPOBOJIA

I'yces A.IL,
KAHO. 2e0.-MUHepal. HayK, 00YeHm, 3asedyiowuil Kagheopoil ceonocuu u ceocpaguu
YO «I'omenvckuil eocyoapcmeennwiii ynusepcumem umenu @Ppanyucka CKOpuHbLy,
2. I'omens, Pecnyonuxa benapyce

Annomayus. B cmamve npugodsmcs pe3ynomamovl UCCIe008AHUS HEGMANO2O 3acpPAZHEHUSA, BbI36AHHO20 aAsapuell
Hemenposooa, ¢ NOMOWbBIO DNEKMPOPA36eOKU  (INeKmpuyeckoe npoQUIUPOBAHUE MEeMOOOM CONPOMUEIEHUT,
pe3ucmusumMempus no4e u 800, Memoo ecmecmeeHHo20 dNeKMPULecKo20 nos) u GumouHouKkayuu. Ycemanosneno, umo
HeNnoCcpeoCmseenHo nocie agapuu 30HA a’payuyu umeem nOGvlUuleHHOe dleKmpuyeckoe conpomusnenue. Ilo mepe
Oezpadayuu He@pmu y4acmox agapuy OmMaAUAemcs NOHUNCEHHIM NeKMPUYECKUM CONPOMUETEHUEM.

Knrouesvie cnosa: negpmanoe 3acpssneHue, He@hmenposoo, NEKMpPOpA38eoKa, 3JIeKMpuyecKkoe COnpomusieHie,
Gumounouxayus.

ECOLOGICAL AND GEOPHYSICAL DIAGNOSTICS OF THE GEOLOGICAL
ENVIRONMENT AT THE SITE OF THE OIL PIPELINE ACCIDENT

Gusev AP,
candidate of geology-mineralogical science, Head of the Department of Geology and
Geography, Francisk Skorina Gomel State University, Gomel, Belarus

Abstract. This article presents the results of a study of oil pollution caused by an oil pipeline accident using electrical
surveys (electrical resistivity profiling, soil and water resistivity measurements, and natural electric field methods) and
phytoindication. It was found that immediately after the accident, the aeration zone exhibited increased electrical
resistance. As the oil degraded, the accident site exhibited decreased electrical resistance.

Keywords: oil pollution, oil pipeline, electrical exploration, electrical resistance, phytoindication.

HedrenpoBoas! sIBISIOTCS SKOJIOTHYECKH ONACHBIMH O0BEKTaMHU, aBapUH Ha KOTOPBIX MOTYT
OKa3blBaTh HETaTMBHOE BO3JICIICTBME Ha KOMIIOHEHTHI OKpyKatomel cpeabl. I[lpu aBapuu
HeTENPOBO/Ia MPOUCXONT 3arpsi3HEHUE YIIIEBOA0POIaMH MIOBEPXHOCTHBIX BOJI, TIOYB, TIOPOJ 30HBI
a’palMy U TPYHTOBBIX BOJI, HAaOIr0AaeTCs Ierpaialiisl paCTUTENbHOTO MOKPOBA. 3arpsi3HEHHbIE PU
aBapuu 3eMJIM TOJUIekKAT peKyiabTuBanuu. OIHA W3 BaXHBIX 3a7ad — OIEHKAa KadyecTBa
PEKYJIbTHBALIMU U U3yY€HHE JOJTOBPEMEHHBIX MOCIEACTBUN 3arps3HEHHs I'€0JIOIMYECKON Cpelibl
HepThi0 U HedrenpoaykTamu. O(P(GEKTUBHBIM HHCTPYMEHTOM ONEPATUBHOM JIMAarHOCTHKHU
XMMHYECKOT'0 3arps3HEHUS] KOMIIOHEHTOB I'€0JIOTHYECKOM Cpeibl SABISIOTCS. METO bl MAJIOTITyOUHHON
reodusuku [ 1], mpexae Bcero MeTo bl dIEKTpopa3Beaku [2, 3].

PaccmoTpuM pe3ynbTaThl HKOJIOT0-Te0(PU3NIECKUX UCCIICAOBAaHUM MOCIEICTBUI aBapuH Ha
MarucTpajbHOM HeQTenpoBoie (roxkHee ropoaa ['omerns).

JUis u3yueHust 3arpsi3HEHUs] T€0JIOTHYECKOM cpellbl MPUMEHSUICS HKOJOro-reopu3ndecKuit
KOMIUIEKC, BKJIIOUYAIOMIMKA (QUTOMHAWKANWIO (OIEHKY COCTOSIHHS SIPYCOB PAaCTUTEIHBHOCTH),
PE3UCTUBUMETPUIO TOBEPXHOCTHBIX BOJ| M IIOYB, AJIEKTPHUYECKOE NPO(UIMPOBAHUE METOJOM
COIPOTHBIICHUH, ChEMKY €CTECTBEHHOTO JIEKTPUIECKOTO IMOJIS METOIOM MTOTEHITHAIA.

OOBeKT uCcclenoBaHUN — TeoJIOTHYECKasi Cpella TeOCUCTEMBI, MOJABEPruIeiics 3arpsa3HEHUI0
YTJIEBOJIOpOJaMU Tipu aBapuu HedTenpoBoaa. PoHOBaAsI TeocHCTEMa — METKOIMCTBEHHBIN (Oepesa,
OCHHa, OJIbXa YepHasl) JieC Ha JepHOBO-TIOA30JMCTO-TJICEBBIX MECYaHBIX MOYBax. BepxHsAs dacTh
TE0JIOTUYECKON Cpebl MPEICTABICHA MMO3AHEIICHCTOCHOBBIMU OTJIOKEHUSIMA HAaAONMEHHOU
Teppachl (IIECKU MENKO- U CPeAHE3EpHHCThIE). Y POBEHb T'PYHTOBBIX BOJ 3ajeraer Ha rinyoune 1-1,3
M.

[Tpu n3ydeHun KayecTBa PeKyIbTUBAIIMH BBIICICHO TPH TEXHOTEHHBIE MOAU(DUKALINY:

TM-3 — yuacTok He(dTENpOBO/Ia, HAXOAAIIUNUCS BHE 30HBI BIUSIHUS aBAPHH;
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TM-2 — peKyJIbTUBUPOBAHHBINA YYaCTOK MPAKTHYECKU O€3 CiIe10B He(PTSIHOTO 3arpsi3HEeHNS,

TM-1 — peKyIbTUBHPOBAHHBIN YYaCTOK C SIBHBIMH CJIEaMU HEPTSHOTO 3arpsi3HEHHUS.

B kauectBe KpuTepus ISl BBIACICHUS MOAU(DHUKAIUI CIYKUIU pPe3yibTaTbl BU3YyaJbHOM
OLIEHKU HAJIMYUS OUTYMU3UPOBAHHBIX OCTATKOB, HE(PTSHBIX KOPOK U MOBPEKACHUS PACTUTEIBHOCTH
yepe3 TpU Mecsla Mociie aBapuu U PEeKyJIbTUBALMU ee mocieAcTBuil. B mpenenax ywyactka TM-1
(MecTo TpopsIBa, momams okono 3000 M%) Ha TOBEPXHOCTHM ITIOYBHI HAOTIONAIOTCS OCTATKH
3arBepaesiuel Hedtu (10 30—40% ot obelt wiomanu), nuddysHoe pacnpocTpaHeHHE PACTCHHI C
NpU3HAKaMU yrHEeTeHHs (YChIXaHUE, HEKPO3bl, UCKPHUBIICHHE JINCTHEB U cTebiei). Ycoxmno no 40%
OT 0OILIEeil YNCIEHHOCTH €CTECTBEHHOTO0 BO30OHOBIEHUS epeBbeB. DUTOIEHO3 (GOPMUPYIOT JIMIIE
HECKOJIbKO BHJIOB HauOojiee YCTOMUYMBBIX K 3arpsA3HEHHUIO pPacTeHUH (MBaH-yall y3KOJMCTHBIN,
BEeMHUK Ha3eMHBIN U 1p.). B mypde obHapykeHbl OTIMYMS 3arpsI3HEHHOT0 MOYBEHHOTO MPOQIII —
TEMHO-CEepbIe U YepHbIe NATHA HE(PTH M MPOIYKTOB ee pasioxeHus. B mpenenax ywsactka TM-2
3aTBepAeBIIne HEPTSIHbIE KOPKH 3aHUMat0T MeHee 10% miomaay, yCcoXmui oapocT AePeBLEB HE
npesbimaer 10% ot ux obuiero yncna. @PuToLEHO3 MpeacTaBieH Oonee yueMm 10 Buaamu JIyroBbIX U
pylepalbHbIX PACTEHUH.

Uepe3 30HY 3arps3HEHUs OBUIO TPOBENEHO JJIEKTpUUecKoe mnpoduiaupoBanue (paszHoc
nuTarouieit tuaun AB=3 M) B ron aBapuu u yepe3 4 rona nocine Hee (puc. 1). B rox aBapuu Ha
yuactke TM-1 (1-6 mukeTsl) HAOMIOJANIOCH TMOBBIIICHUE KAaXYIIErOCsd JJICKTPHUYSCKOrO
conportusienust (K3C) oraocurensao TM-2 (7-11 nukers) u TM-3 (12—15 nukersi). Bennuuna
KO3C na yuactke TM-1 cocrasmsuia 125-225 Om M. Ha ocransHoit wactu poduis — 1o 100 Om .
UYepes 4 rona no Bcemy npoduito KOC konebdarnock B mpenenax ot 40 g0 120 Om M. Ha yyactke TM-
1 Benuunna KOC cuuzunace 10 40-60 OM M.

KDC, Om'm
250
200
150
100

50

1 2 3 = 5 6 7 8 9 10 11 12 13 14 15
1094 === 1998

Puc. 1. Pe3ynomamul s1eKmpuyecko20 npo@uauposanus memooom conpomusienuii (AB=3 m)
uepes 30Hy asapuu Heghmenposooda

bruta BeImonHeHa pe3ucTuBUMETpuUs ouB (Ha riryoune 5—10 cm). Ha ygactke TM-1 ynensHoe
anexTpudeckoe conporuniienue (YIC) mouB uamensuiock ot 26,3 10 125,0 Om'M (cpeaHee 3HaUYCHHE
— 57,6 Om'm). Ha yuactke TM-2 — ot 104,2 1o 132,0 (cpennee — 117,8) Om M. Ha yuactke TM-3 —
ot 120,5 o 500,0 (cpennee — 233,5) Om'M. To ecth Ha ydacTke ¢ He(pTAHBIM 3arpsizHeHueM Y OC
CHM3MJIOCH B 4,1 pa3a OTHOCUTENBHO (POHA.

[TomyuenHble pe3yabTaThl UMEIOT Cieayrolee oobsicHeHne. HemocpenctBeHHO HEPTH UMEET
BBICOKOE YJIENIBHOE 3JIEKTPUYECKOE CONPOTUBIICHHE, MOITOMY MpPHU €€ TOCTYIUICHHH B TOYBBHI
ANEKTPUYECKOE CONTPOTUBIICHHUE MOCIEIHEN YBEIUYMBAETCS (4TO U HAOII0AAeTCA HEMTOCPEICTBEHHO
nocse 3arpsisHeHus1). B pesynbraTe mporeccoB Ouoaerpaganudud HeGTH 00pa3yroTcs MPOAYKTHI
pasNoKeHUs, UMEIOINE HHU3KOE dJIEKTpuYeckoe compoTusiieHue [4]. Takum oOpa3om, «CBexee»
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3arpsA3HEHUE XapPaKTEPU3YETCsl MOBBIIMIEHUEM DSJIEKTPUYECKOIO CONPOTHUBIIEHUS, a «CTapoe»
3arpsA3HCHUC — MOHUKCHHUEM JJICKTPUUICCKOTO COIMMPOTUBIICHHUA OTHOCHUTCIIBHO q)OHOBbIX 3HAUCHUM.

HccnenoBanne  METOIOM — €CTeCTBEHHOro  anekrpuueckoro mnoist  (EII)  BeisiBuiio
MIOJIOKUTEIBHYIO AaHOMAJMIO IOTEHLHMana, wumeronyro ammmryay 5-20 mB  (puc. 2).
ITonoxutenbHbli 3HaK aHoMaynuu noteHuuana EIT MoxxeT yka3piBaTh Ha BOCXOJSINEE JBUKECHUE
TPYHTOBBIX BOJ Ha 3ToM ydacTke. Peskue konebanus EII, BeposTrHo, o00yclioBII€HBI
HEOJHOPOAHOCTSIMU BEPXHEr0 CJO0s IOYBOIPYHTOB, OOYCIIOBIEHHBIMU 3arps3HEHHEM U €ro
nocyeyIouen pexynbTuBanuen. [I0ckoapKy HMeeT MeCTO pa3rpy3Ka IPYHTOBBIX BOJI, BEPOSTHOCTh
HUCXOJIAIETO JIBUKEHUS HE(TSHOIO 3arpsi3HEHUs U, COOTBETCTBEHHO, €ro MOCTYIUICHUs B Oosee
ri1y0OKHe TOPU30HTHI HEBBICOKA.

Uen, MB
25,0

20,0

’
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5,0

0,0
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Puc. 2. Hzmenenue nomenyuana EII no npoghunio uepes 301y agapuu negpmenpogooa

Takum 06pa3zom, Ha OCHOBE T€03TEKTPHUUECKUX UCCIIEOBAaHUI YCTAaHOBIICHO, YTO JIETpaalius
He(TAHOTO 3arpsiI3HEHUS B TOUBAX U3Y4YaeMbIX JaHAMIA(TOB IPOUCXOJUT B TEUEHUE HECKOIBKUX JIET
(BBIpaBHUBAHUE BEIMYMHBI KaXKYIIETOCS COMPOTUBJICHHs cO BpeMeHeM). HemocpenacTBeHHO mocie
aBapuM 3arps3HEHHBIM Y4aCTOK XapaKTEpU3YETCsl MOBBIIMIEHHBIM OTHOCUTEIIBHO MECTHOro (oHa
ANEKTPUYECKUM COINPOTHUBIEHUEM TMOYBOTPYHTOB M 30HBI a’pauuu. Ilo Mepe pa3Butus mpoueccos
nerpaganuyd HepTH (B TOM 4HCIIe 3a CYET €€ aKTHBU3AIMH PEKYJIbTUBAIMOHHBIMU pPabOTaMM)
3arpsiI3HEHHBIA yYaCTOK OTJIMYAETCSI MOHMKEHHBIM OTHOCHUTENHHO ()OHA COMPOTHUBIICEHHUEM 30HBI
a’paiuu 1 0COOEHHO MOYBOIPYHTOB.
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PEABMJIMTAIIUA AHTPOIIOT'EHHO HAPYIIEHHbIX
JAHAIIA®TOB B PAMOHAX HE®TEJOBBIYA

Jlxadpansioa M.P.,
accucmenm Kagheopvl « IKON02UsL U NPUPOOONONIL30BAHUEY
@I'bOY BO «Yeuenckuii 2ocyoapcmeenuwiil ynugepcumem um. A.A. Kaoviposay
Xanuen A.P.,
cmyoenm 2-20 Kypca baxanaspuama
@I'FOY BO «Yeuenckuii eocyoapcmeenuulil ynusepcumem um. A.A. Kaoviposay

Annomayusn. B cmamve paccmampugaiomcs, cOBPEeMeHHOe COCMOsiHUe, Memoobl U pPecUOHAbHbIE O0COOEHHOCU
peabunumayuy aHmMpono2eHHO HAPYULEHHBIX L1aHOWAPmos 8 pationax Hepmedobviuu na meppumopuu Poccutickoil
Dedepayuu. Ha ocnose ananuza HayyHol aumepamypol U HOPMAMUBHO-NPABOGLIX OOKYMEHMOB GbIAGLEHbl OCHOGHbIE
UCMOYHUKU U  Macumadbl HeDMAHO20 3a2PA3HEHUs 3eMelb, CUCMEMAMUUPOBAHbl  CYUWecCmeyouue Memoobl
pexkyibmusayuy  —  Qusuko-xumuieckue, o6uonocuveckue u  KomniexkcHvle. Ocoboe  eHumaHue  YOeieHO
buomexHono2uyecKuUM nooxXooam, 6Kmouas Ouopemeduayuto u Gumopemeduayuro, Kaxk Haubonee KOL0UYECKU
bezonacHvbiM U dKOHOMuYecku dhpexmusnvim. [lpoananuzuposan omeuecmeeHHblll U 3aPYOECHBIN  ONbIM
60CCMAHOBIEHUS. He(hMe302PAZHEHHbIX 3eMelb 6 PA3IUYHBIX NPUPOOHO-KIUMamuyeckux 30nax Poccuu — om 3anaomnoi
Cubupu 0o Apxmuku u X4CHbIX pecuoHos. Ilokasama HeoOX0OUMOCMb KOMNJIEKCHO20 N00X00d, VUUMbIEAIWe20
cneyuguxy nanowagpma, mun nous, KIUMAmMuieckue yCiogus u ypoeeHns 3azpssuenus. OOOCHO8AHA AKMYATbHOCHb
COBEPUIEHCMBOBANUSL HOPMAMUBHO-NPABOBOL 0A3bl U 6HEOpeHUs UHHOBAYUOHHBIX OUOMEXHON02ULl ONisl NOGbIUEHUS
aghpexmusHocmu pexkyIbmusayUOHHbIX Pabom.

Knrouesvie cnoea: pexynvmusayus, HepmesazpsizHenHble 3eMau, buopemeouayus, umopemeouayus, HapyuweHHbie
aanoutagpmeol, Hegpmedobwiua, buonpenapamst, 3anaonas Cubupv, Apkmuka, sKo102UecKas 6€30NaACHOCb.

REHABILITATION OF ANTHROPOGENIC DISTURBED
LANDSCAPES IN OIL PRODUCTION AREAS

Dzhabrailova M.R.,
Assistant Department of Ecology and Environmental Management
Kadyrov Chechen State University
Khatsiev A.R.,
is a 2-year undergraduate student of the
Kadyrov Chechen State University

Abstract. The article discusses the current state, methods and regional features of the rehabilitation of anthropogenic
disturbed landscapes in oil production areas in the Russian Federation. Based on the analysis of scientific literature and
regulatory documents, the main sources and scales of oil pollution of lands have been identified, and existing methods of
reclamation — physico—chemical, biological, and complex — have been systematized. Special attention is paid to
biotechnological approaches, including bioremediation and phytoremediation, as the most environmentally safe and cost-
effective. The article analyzes the domestic and foreign experience in restoring oil-contaminated lands in various natural
and climatic zones of Russia, from Western Siberia to the Arctic and southern regions. The necessity of an integrated
approach that considers the specifics of the landscape, soil type, climatic conditions and pollution level is shown. The
relevance of improving the regulatory framework and the introduction of innovative biotechnologies to increase the
efficiency of remediation work is substantiated.

Keywords: reclamation, oil-contaminated lands, bioremediation, phytoremediation, disturbed landscapes, oil production,
biologics, Western Siberia, Arctic, environmental safety.

HedtsHass npOMBIIUIEHHOCTh SIBISETCS OJHOM M3 KIIOUEBBIX OTpacieil 3KOHOMMKH
Poccuiickoit ®denepanuun. J[oOblya, TpaHCIOPTUPOBKA M IepepaboTKa YrieBOJOPOJHOIO CHIPbS
COIPSDKEHBI ¢ BBICOKUMH IKOJIOTHUECKUMH PUCKAMH, OJHUM U3 Hanbosee Cepbe3HbIX MOCIeICTBHUMI
KOTOPBIX SIBJISICTCS 3arpsA3HEHHE IMOYBEHHOTO MOKpOBa He(Thi0 M Hedrenpoxykramu. B psme
He(TeOOBIBAIONINX PETHOHOB CTPaHbl Cc(HOPMUPOBANKCH OOIIMPHBIE 30HBI TEXHOTEHHOU
Aerpajanuy  JTaHAmadgroB, TpeOyromue IMPOBEACHHS  JOPOTOCTOSIINX W JJIHTEIBHBIX
BOCCTAHOBUTEIIbHBIX MEPOIIPUATHH.
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AKTyanpHOCTh IPOOJEMBI PEadMIUTALMU AHTPONOT€HHO HAPYIIEHHBIX JIAHAMA(PTOB B
paiioHax HeTeq00BIYM OTIpeeNAeTCs] HECKOJIBKUMHU (haKTOPaMHU:

- 3arpsi3HeHUe He(QThIO NMPHUBOAUT K MOJHOM MM YaCTUYHOW yTpare NMpOLyKTHMBHOCTU
3eMeJIb CENIbCKOXO3HCTBEHHOTO U JIECOXO035IIICTBEHHOT'O HAa3HAUCHHS,

- HepTSIHOE 3arps3HEHUE OKa3bIBAET JUIUTEIbHOE TOKCUYECKOE BO3ICHCTBHE HAa TIOYBEHHYIO
OMOTY, paCTUTEIBHOCTh M TPYHTOBBIE BOJIBI;

- B YCJIOBHUSIX IPOAOJIKAIOIIEIOCS OCBOCHMS HOBBIX HE(PTSHBIX MECTOPOXKIECHHUH, B TOM
qHciae B apKTUYECKOM 30HE M HAa KOHTHHEHTAIBHOM IIeNb(e, PUCKH TEXHOTCHHBIX aBapuil U
CBSI3aHHBIX C HUMHU HKOJIOTMUYECKUX MOCIEICTBUI BO3PACTAIOT.

3arps3HeHHE TIOYB HEPThIO W HEPTENPOAYKTaMHU SBISIETCS OJHMM U3 HambOosee
pacrpoCTpaHEHHbIX BHUIOB TEXHOTEHHOI'O BO3JEHCTBHA Ha OKpy»Karoulyto cpeay. OCHOBHBIMU
MCTOYHHUKAMU 3arpsi3HEHUS BHICTYNAIOT: aBapUHBIC PAa3JIMBbl HA MaruCTPAIBbHBIX U MPOMBICIOBBIX
He(TEeNpPOBOAAX, YTEUKH MPHU IKCILTyaTallMM HE(PTAHBIX CKBaXXHH M IPOMBICIOBOr0 000py10BaHHUS,
HapylIeHHEe TePMETUYHOCTH HEPTEXPaHWIUII, a TAK)KEe HAKOIUICHHBIH SKOJOTHYECKUH ymepO oT
JesTeIbHOCTH, OCYLIECTBIISIBILEICS B MpenblIylue AecATUIETUS 0e3 cOoOMI0IeHUsI COBPEMEHHBIX
9KOJIOTMUYECKUX TPEOOBAHUH.

HauOonpiias Harpy3ka Ha 3eMeJbHbIE PECypChbl HNPUXOAMTCS HA PErHOHBI C BBICOKOM
KOHIIeHTpanueld HedTemnoOpBatommx MomHocTe: B CypryTckoMm paiione XaHThI-MaHCHIICKOTO
aBTOHOMHOT'O OKpYTa 3a/I0JKEHHOCTB 110 cJlaue PEeKyJIbTHBUPOBAHHBIX 3eMelb cocTaBiseT 3725 ra,
B XauTel-MaHncuiickom paiione — 500 ra, B Hedreroranckom — 1000 ra. DTtm pmaHHBIC
CBHUJIETEJICTBYIOT O TOM, YTO MAacCIHITa0bl HapyLIEHHs 3€Melb CYLUIECTBEHHO IMPEBBIAIOT 00BEMbI
BBITTOJIHSAEMBIX PEKYJIbTHBAIIMOHHBIX PA0OT.

Oco0yr0 OmacHOCTh MPEJACTaBIIAET 3arps3HEHHE 3eMellb  CEIbCKOXO035ICTBEHHOTO
HazHaueHUs. CHCTEMHBIM aHaM3 3arps3HEHUs HePTENpPOIyKTaMH 3€Mellb, HCIOJIb3yeMbIX B
CEJIbCKOXO035IIICTBEHHOM IPOM3BOJICTBE, MOKAa3bIBAET, YTO SKOJIOIMYECKHE MOCIEICTBUS TaKOTO
3arps3HEHUS] MOTYT COXPAHATHCA HA MPOTSHKEHUH JECATUICTUH, TpeOys 3HAUUTENbHBIX 3aTpaT Ha
BOCCTaHOBJICHHE TJIOIOPOJIUS TTOYB.

B cooterctBumn ¢ 'OCT P 59070-2020 «Oxpana okpyxatomieil cpeasl. PekynbTuBanus
HapyIlIEeHHBIX U HeQTe3arpsa3HeHHBIX 3eMelb. TepMHUHBI U ONpe/IeIeHNs», BBEJICHHBIM B JIeHiCTBHE C
1 anpenst 2021 ronma, peKyIbTHBAIMK TOJUIEKAT HAPYIICHHBIE 3eMJIM BCEX KAaTErOpWi, BKIFOUYAs
3eMJIM, 3arpsi3HeHHble He(PThIO U He(YTENPOLyKTaMH, a TaKKe MpPUJIerarolire 3eMelbHble YYacTKH,
MOJTHOCTBIO MJIM YaCTUYHO YTPATHBIIUE MPOAYKTUBHOCTH B PE3yJbTaTe HETATUBHOTO BO3JCHCTBUS
XO34WCTBEHHOHN JnesTenpbHOoCcTH. Hanmuume yHM(QUUIUPOBAHHONM TEPMHHOJIOTUU SIBISETCS Ba)KHBIM
[IaroM B CTaHAAPTH3AIMU TOJXOMOB K PEKYJbTHBAIWU, OAHAKO JI0 CHUX TMOpP, KaK OTMEYAETCs B
CTaHJapTe, He yUYUTHIBAIOTCS TPEOOBAaHUS PAAa MEKIYHAPOIHBIX KOHBEHIIUH, ITPelyCMaTPUBAOLINX
MPUMEHEHHE YKOCHCTEMHOTO IMOJIX0a, KOHEUYHOW LENbI0 KOTOPOTO SIBIISIETCS HE BOCCTAHOBJICHHE
CTPYKTYPHBIX XapaKTEpUCTUK NPHUPOJHBIX OOBEKTOB, a BOCCTAHOBJIEHHE BEAYIIUX MPUPOIHBIX
byuknuii [1].

Hecmotpss Ha pa3BuTyl0 HOpMaTHBHYIO ©0a3y, 10 CHX TOp OTCYTCTBYIOT
muddepeHIpoBaHHBIE HOPMATUBEI JIOMYCTHMOTO OCTaTOYHOTO COZAEp)KaHWs HEPTH B TOYBAX C
YUETOM PETHOHAJIBLHBIX 0COOEHHOCTEH, THIIOB MOYB U XapaKTepa 3eMJIeN0NIb30BaHusl. Pemenue sToi
3a7auu SABISIETCS OJJHUM M3 MPUOPUTETHBIX HANPABJICHUH Pa3BUTHSI HOPMATHBHO-TIPABOBOW 0a3bl B
TaHHOU cdepe.

CoBpeMeHHBIE TIOJIXO/IbI K BOCCTaHOBIICHHIO HE(TE3arps3HEHHBIX 3eMeJb MPEANoNararoT
IPUMEHEHHE KOMILJIEKCa METOJIOB, KOTOPhIE MOTYT OBbITh pa3/ieleHbl HAa TPH OCHOBHBIE TPYIIIBI:
(bU3UKO-XMMHYECKHE, OMOTOTMYEeCKHE U KOMIUIEKCHBIE.

OU3UKO-XMMUYECKHE METOJbl PEKYJIbTHBAIlMM BKIIOYAIOT MEXaHHUYECKOe YyAaJeHHe
3arps3HEHHOTO TPYHTA, €ro BBIBO3 Ha CHEIHAIM3UPOBAHHBIC IUIOINAAKH Ui JalbHEHIIeH
00paboTKH, a TaKXKe IPUMEHEHUE COPOCHTOB M MOBEPXHOCTHO-AKTHBHBIX BEIIECTB JJIS CBSI3bIBAHUS
U U3BJIeYEHUS He(hTenpoLyKTOB U3 ouBkl. IIpu BEIOOpE METO1a BOCCTAHOBIIEHUS [10YB HEOOXOIUMO
YUUTBIBATh YPOBHH 3arps3HEHUS, TOCIIEICTBUS 3arps3HEHUI U UX BIMSIHUE Ha ONOCHCTEMY B LIEJIOM.
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B psne ciydaeB npuMeHsIETCS METOJ CPE3KHU 3arpsi3HEHHOTO CJIOS MOYBBI C MOCIIETYOIUM
3aMELIEHUEM 4YHMCTBbIM TIpyHTOM. llpomecc pekyiapTUBalMuM MOXKET MOJAPa3yMeBaTh TOTAIbHOE
U3BJICYCHHE 3arpsI3HEHHBIX CJIOEB MOYBHI C MOCIEAYIONIEH UX TPAHCHOPTUPOBKON Ha MpOdUIIbHBIE
IUTOIIAZKU Uil OMOJOrMYecKod OuYMCTKHU. llapajuiebHO Ha BOCCTAHABIMBAEMOW TEPPUTOPUU
OCYIIECTBIISICTCS 3aBO3 IJIOIOPOJAHOIO YUCTOTO IPYHTA U 3aIIyCK MEPOTIPUSATHH 110 OMOJIOTHYECKOMY
BOCCTAHOBJIEHUIO 3KOCHCTEMBI.

Opnako (HU3UKO-XMMHYECKHE METOJbl YacTO JIUIIb MACKHUPYIOT MPOOJIeMy WM CO3IAr0T
BTOPUYHOE 3arpsi3HeHnE. KpoMe Toro, oHM SBIISIOTCS TOPOTOCTOAILIMMH U HE BCETJa 00eCreunBaoT
MIOJIHOE BOCCTAHOBJICHUE IKOJOTUYECKUX (DYHKIUI MOYBBI.

buonorunueckue MeTobl peKyJIbTHBALIMYA OCHOBAHbI HA MCII0JIb30BAHUH KUBBIX OPraHU3MOB
— MUKPOOPIaHU3MOB U PACTEHUN — AJIsl pa3NioKeHusl, TpaHCHOopMAaIi U UMMOOUITU3ALNN HEPTIHBIX
3arps3HATENCH. OTH METOJbl CUMTAIOTCS HamOoJiee SKOJIOTHYECKH O€30MacHbIMM M HauMEHee
3aTPaTHBIMU C IKOHOMHYECKUX MMO3HUIUH.

buopemenuanust ¢ HCHOIB30BAaHUEM MHUKPOOPTAHU3MOB-HEPTEIECTPYKTOPOB SIBIISETCS
OJIHUM M3 HamboJee PacIpPOCTPAHEHHBIX OMOTEXHOJOTMUYECKUX MOAXO0N0B. B Hactosiiee Bpems
pa3paboTaHO W YCHEIIHO TPHMEHSETCS MHOXKECTBO OHMONpenapaToB, COJACPXKAIINX IITaMMbI
yTIEBOIOPOAOKUCTIONX OakTepuil. Kak mokas3piBaloT UCCIEOBAHMUS, AK€ B CBEKE3arpsiI3HEHHOM
tope HabmrOHaeTcs 13-kpaTHOE yBEIMYCHUE YHCICHHOCTH YTJIEBOJOPOAOKHCISIONUX OaKTepHid,
YTO CBHUJIETENILCTBYET O HAJIMYMU €CTECTBEHHOI'O MIOTEHIMAja [IOYB K CAMOOYHILIEHHUIO.

[IpruMeHeHne MPOMBINUIEHHBIX OMOMPENapaToB CIOCOOCTBYET CTHUMYJISALIUA MHUKPOOHOTHI
MOYBBI, YTO, B CBOI OdYepeldb, yiydllaeT e€ IUIOAOPOJUE M CIIOCOOHOCTh YAEpKUBATh BIary.
Ucnbitanusa Takux mnpemnapaTtoB, Kak «J[lectpoin», «JleBopoitn», «Jle-Hoitm», «baiikan DMy,
MOATBEPANIN UX 3PPEKTUBHOCTH MPH YCIOBUU MPABUIBLHOTO M0100pa T03UPOBOK U OOECTeueHUs
KOHTPOJIS 3@ MPOLIECCOM BO3AECHCTBUSI HA TOUBEHHYIO SKOCUCTEMY.

duTopeMennalns — 3T0 TEXHOJIOT s BOCCTAHOBIICHUS BOJHBIX U ITIOUBEHHBIX IKOCUCTEM, B
KOTOPOU 3aJeHCTBYIOTCS OCOOBIC BHUABI PACTEHUI, BBIMOJIHSIONNE (PYHKIIMIO E€CTECTBEHHBIX
¢uibTpoB. OHM aKKyMyJIMPYIOT TOKCHYHBIE COECIMHEHHMS B CBOEW BEreTaTMBHOM Macce U
CHOCOOCTBYIOT UX BOBJICUEHHUIO B MPUPOAHBIE OMOT€OXUMUYECKUE ITUKIIBL.

Hccnenoatenn u3 Ilepmu pazpaboTany onTUMaiabHBIH HaOOp BUAOB-PEMEAMAHTOB JUIS
TpaHcopMaIK 3arpsA3HEHHBIX OTXOJ0B B IJIOJOPOJAHBIN cyOcTpar. benas ropunna 3¢gppexTuBHO
U3BJICKACT U3 CPEJbl TSDKENbIEe METalUIbl, TYTOBOM KileBep BOCIOJIHACT NeUIMT a30Ta, a danenus
ps3aHCKasi BMECTE C KOMIUJIEKCOM 3JIaKOBBIX KYyJIbTYp HpPHUMEHSETCS TpU OHOJOTHYECKOM
BOCCTAHOBJICHUM 3€Melb. Pe3ynpTaTsl SKCIIEPUMEHTOB TOKA3ajd, YTO COACPKAHHUE XJIOPHI-HOHOB
causminock Ha 40%, a KoHUEHTpauus He(TEeNpOAYKTOB M TSDKENBIX METaNIOB 3HAYUTEIIBHO
YMEHBILINIACh.

OgHuM U3 TEpCHEeKTUBHBIX HAIpaBJIEHUN SBISETCS codeTaHue (UTopeMeaualiu
(ucronp30BaHMA  pPACTeHUH JUIsI OYUCTKM) C TPUMEHEHHEM OHOJOrMYecKHX Ipernaparos.
WccnenoBanus BISIBUIIM, UTO B 30HE KOPHEH pacTeHUi (pu3ocdepe) o1 Bo3AeCTBUEM 3arps3HEHUS
HabmrogaeTcss HeOOJIbIIOe YBEeTHMUeHHe O0IIEero KOJINYeCTBA MUKPOOpraHu3MoB. OJTHaKO BHECEHHE
OuompenapaToB CTUMYJIUPYET pa3BUTHE MUKPOOOB, CIOCOOHBIX pasznaraTh 3arpssHurenu. Cpeau
MIPOTECTUPOBAHHBIX METOJIOB 00pabOTKU MOUYBHI Hanbosee 3(PPEeKTUBHBIM OKa3aJ0Ch COBMECTHOE
npuMeHeHue Owuornpenapara «Jle-Hoim» W BbICaJKa pacTeHUH-(DUTOpEeMEANAHTOB Ha YYacTKax,
3arpsi3HEHHBIX HE(PTHIO.

BonbIIMHCTBO CIIEIMAIMCTOB CXOITCS BO MHEHHUH, YTO HanboJiee 1eHCTBEHHBIM SIBIISIETCS
KOMIUIEKCHBIH TIOAXO0J, OOBEAMHSIONNI pa3uYHble METOJbl BOCCTAHOBICHMS 3eMelb. Takoi
MOJIXO/JT TIO3BOJISIET YCKOPUTH IMPOLECC PEKYJIbTUBALMHN U YIYUIIUTh [JI0JJOPOINE TYMYCOBOTO CJIOS
nocse He(TIHBIX PA3JIUBOB.

Poccuiickass ®enepanus oTIMYaeTcs OTPOMHBIM  pa3HOOOpa3ueM MPUPOJIHBIX H
KJIMMaTU4ECKUX YCJIOBUM, YTO CYIIECTBEHHO OTPaHMYMBAET BO3MOXXHOCTh NPUMEHEHMS €IMHBIX
CTaH/IapTU3UPOBAHHBIX METOIOB BOCCTAHOBIICHHUS He()TE3arpss3HEHHBIX TEPPUTOPHIA [2].

Ha nepBom mecte mo n00biue He(TH C OTPOMHBIM OTPHIBOM OT OCTaJbHBIX PErHMOHOB
HaxoJUTCS XaHTbI-MaHCUICKHi1 aBTOHOMHBIN OKpyT — FOrpa. HecMoTpst Ha BHyIIHMTENbHBIC IIUQPHI,
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nmuk no0suu HehtH B FOrpe yxe mnpoiineH. [lo manaeiM HaydHo-aHamuTHueckoro IeHTpa
paroHanpHOro Heapononb3oBanus uM. B.U. [llnunbpmana, «30J0THIME TOAAMI» TOOBIYH HEPTH B
XMAO O6bumn 2004-2014 roxapl. Ilo mporHody crnenuaaucToB, XaHThI-MaHCHUHCKHIA OKpYT B
OyIy1eM XIET CHIKEHUE TTOKa3aTenei.

OcHoBHast 10ObIYa HCTOPUYECKH COCPEAOTOUEHA B HECKOJIBKHUX KPYITHBIX HEPTIHBIX 0a3ax,
npexnae Bcero B 3amaaHoil Cubupu. VIMEHHO 37eCh COCPEIOTOYECHBI TakuWe KpyHHEWIIHe
MecTopoxkaeHus, kak Camotinopckoe, [Ipnodekoe, ®EnopoBckoe 1 MaMOHTOBCKOE.

B pelitunre ¢ 00abpIIKMM OTPBIBOM OT JIHIEpOB HaxoauTcs: KpacHosipckwuii kpaid. [1o qanHbIM
3a MOCIeAHHE TISTh JIET, 10ObIua B Kpae eXXeroHo cHkaeTcs. Kak oTMeuanu B BeIOMCTBE, aJCHHUE
BBI3BAHO MCTOLICHUEM JCHCTBYIOLIUX MECTOPOXKICHUMN.

OpenOyprckasi o0nacT — OAMH W3 CTApPEHIIUX PETMOHOB MO JOOBIUE YIJIEBOJOPOJIOB.
CunTaercs, 4TO 3anachl YK€ pa3Be/laHbl, TEM HE MEHEE OTKPBITUS TaM IIPOUCXOJAT 10 cux mnop. Tak,
koMmmaHus «['a3nmpomM HepTh» 0OHAPYKUIIA HOBOE MECTOPOKICHHE.

Peur He wuaér o TPOPHIBHOM pOCTe M0OBIYM. JIEHCTBYIONIMMH TEXHOJOTHUSMU U
reo0J0ropa3Be KO MOIYYUTCS TOIBKO MOIACPKUBATh U HEMHOTO HapalluBaTh 100bI4y, TO3TOMY B
ommkaiimme roasl OpeHOypr COXpaHUT MPUMEPHO Te Ke 00bEMBI, HO B PEUTHUHIE PETHOHOB MOXKET
HayaTh CMEIIAThCsl BHU3.

3arpsi3HeHHE HE(PTHIO BCErla MMEET KOMIUIEKCHBIA XapaKkTep, TaK KaK B HEW MPUCYTCTBYET
HEKOTOPOE KOJMYECTBO TSKENIBIX METAIOB M APYIMX TOKCHYHBIX BemlecTB. [lpu puTenbHOM
3arps3HEHUU TI0YB 00pa3yroTcs OOJbIIME apeanbl PacHpOCTPAHEHUS CBOOOTHBIX M CBS3aHHBIX
He(TEeNPOAYKTOB — Takas cuTyalus HabOmojaercs BOIM3M HedTenepepabaThIBAIOIINX 3aBOJIOB,
CKJIQJIOB U HedTeOas.

CyI11eCTBEHHYIO CIIOKHOCTh TaKyKe MPEACTABISAET YUET YeJIOBEUECKOro (pakTopa u APyrux
MapaMeTPOB, XAPAKTEPU3YIOMINUXCS BBICOKOM CTETEHBIO HEOMPENeIEHHOCTH, 4YTO OOBEKTUBHO
OTPaHUYUBACT BO3MOKHOCTH CTPOrOM MaTeMaTUYeCKOil hopManu3aiii puckoB.

Pa3paborannas I'epmanoBoil u ee koiueramu (2024) meronuka MO3BOJIIET OLIEHUBATH,
IIPOrHO3MPOBAaTh M YUUTHIBATh IKOJOTUYECKOE COCTOSHUE 3€MEJb ISl NPUHATUS yIPaBICHYECKUX
pemenuii. OHa 6a3upyeTcsl Ha KOMIUIEKCHOM aHalln3€ He()TSAHOTO 3arpsi3HEHNUs TI0YB, YyCTOMUYUBOCTH
HKOCHUCTEM M 103 3arps3HAIONMX BelecTB. [IpennoxkeHa kinaccUpUKanMs 30H, NPEANPHUITUN U
PUCKOB HAa OCHOBE JIaHHBIX MOHUTOPHHIA, C aKLIIEHTOM Ha €CTECTBEHHOE CaMOBOCCTaHOBJIEHUE U
arpoTEXHUYECKYIO YCTONYMBOCTD IIOYB.

[lepcriekTHBHBIE HANIPABIEHUS PA3BUTHS BKIIOYAIOT:

- yIIy4llleHUe 3aKOHOJIaTeIbHON 0a3bl, B TOM YHCIIE pa3pabOTKy pernoHaIbHbBIX CTaHAAPTOB
JIOMYCTUMOI'0 OCTaTOYHOT'0 COZepkKaHMs HEPTH B MTOYBAX;

- BHEJpEHHE IEepeOBbIX OMOTEXHOJOIMH, BKJIOYas CO3/aHHME MHOTO(YHKIMOHAIBHBIX
OouomnpenapaToB, 00JaJalOIMX CIOCOOHOCTBIO pa3jlarath yIJ€BOJAOPOAbl U CTUMYJIHUPOBATH POCT
pacTeHul;

- pa3BUTHE CHCTEM MOHUTOPUHTa U IMGPOBOTO Yy4eTa HAPYIIEHHBIX 3E€MEb C
ucnoib3oBaHueM reonHpopmanroHHbix cucreM (I'MC) u taHHBIX JUCTAHIIMOHHOTO 30HIUPOBAHHUS;

- aKTUBHOE NMPUMEHEHHE MHTEJUIEKTYalIbHBIX CHUCTEM JJIi CUTYAallMOHHOIO U CIIEHApHOTO
NIPOTHO3UPOBAHUS COCTOSIHUS TTOYB TP MPUHATUU arpOTEXHHUUYECKHUX pemeHuit [5].

Pemennie npoOieMbl BOCCTAHOBJIEHUS 3€MeNb, 3aTPOHYTHIX He(TenoObIuel, sBiseTcs
MEPBOCTEIIEHHON HKOJIOTUYECKOM 3amayeil. YuuThiBas MacmTaObl HE(TSHOTO 3arpsi3HEHMS,
O0COOEHHO B KJIIOYEBHIX HE(TETOOBIBAIOIINX PETHOHAX, HEOOXOIWM KOMIUIEKCHBIM MOAXOMd K
PEKYJIBTUBALMUA. DTO MPEIIOJAaracT COYETaHUE 3aKOHOAATEJIBbHOIO DPETYJIMPOBaHUsS, BHEIPEHHUS
COBPEMEHHBIX TEXHOJOTUH M JOJITOCPOYHOIO 3KOJOTMYEecKoro MoHMTOpuHra. KomruiekcHas
PEeKyJIbTHBALIMS, BKIIOYAIOIIAs KaKk (PU3NKO-XUMHUYECKHE, TaK U OMOJIOTHYECKHUE METOJIbI C YUETOM
0COOCHHOCTEN Kaxa0ro HedTeZoOBIBAIOIIEr0 PEruoHa, CHOCOOCTBYET HE TOJIBKO YCKOPEHHIO
BOCCTAaHOBJICHHS, HO 1 00ECTICUCHHIO €r0 YCTOWYMBOCTH, BOCCTAHABIUBAS SKOJIOTUYECKHE (DYyHKIIMU
ITOYBBI.

85



MpupodHo-pecypcHbIli MTomMeHyuan U 3Kosa02u4eckas peabuaumayus 0e2padupo8aHHbIX 1GHOWAgpmMos

Cnucox HCTOYHHKOB
OKOIOTHYECKHE aCTIEKTHI IPU CTPOUTEIHCTBE HEPTIHBIX U Ta30BBIX cKBayKuH: MoHOTpadus / O.B. CaseHok, B.I.
I'purynenxwuii, [I.B. Paxmatymnus [u ap.]. — Mocksa, Bonorna: Magpa-Umkenepus, 2021. — 652 c. ISBN 978-5-
9729-0637-6. Tekcr: snexrtponHbii // LudpoBoit obpazosarembHeii pecypc IPR SMART: [caiit]. URL:
https://www.iprbookshop.ru/114997.html
OueHka BO3IEHCTBUS Ha OKPYXKAIOIIYIO CPEly M JKOJOTHYEeCKass SKCHEepPTH3a OOBEKTOB IPOMBIIIICHHOCTH:
yuebHoe mocodme / O.A. ApedweBa [u nap.]. — CaparoB: CapaTOBCKHII TOCyNapCTBEHHBIN TEXHUYECCKHUU
yuuBepcuret umenu 10.A. I'arapuna, O6C ACB, 2020. — 104 c. ISBN 978-5-7433-3395-0. TekcT: a1eKTpOHHbII
// udposoii obpaszosarensHbiii pecypc IPR SMART: [caiit]. URL: https://www.iprbookshop.ru/108697.html
Menuopauusi, peKyJIbTHBAIMS U OXpaHa Mo4Bkl: yueOHoe mocobue / I1I.M. YmberoBa, SI.B. I'axpamannsl, A.A.
Xanunosa, M.C. 3ap6anues; noxa penaknueii A.W. ['amxuesa. — Anmater, Mockea: EDP Hub (Maunu Xa0), Aii
ITu Ap Menua, 2026. — 245 c. ISBN 978-5-4497-4962-8. Tekct: anexkrponnsii // Lludposoii 00pazoBaTenbHbIH
pecypc IPR SMART: [caiit]. URL: https://www.iprbookshop.ru/157877.html
Hcnonp3oBanne yriaeBoJOPOIOKUCIAIOINX OakTepuil mpu OnopeMenuanyuu HedTe3arpsa3HEHHBIX MOYB U BOJ:
mororpadus / O.A. Kupuit, C.U. Konecuukos, A.H. 3uruyk, K.I1I. Kazee. — PoctoB-Ha-/loHy: M3naTenscTBO
IOxHorO Qenepanproro ymmeepcurera, 2013. — 140 c. ISBN 978-5-9275-1187-7. TekcT: 3MeKTpOHHBIN //
udposoii obpazoBatenbhbiii pecypc IPR SMART: [caiit]. URL: https://www.iprbookshop.ru/46966.html
I'OCT P 59070-2020. OxpaHa okpyxaromied cpeipl. PekynbTuBalys HapyILIEHHBIX W He(Te3arps3HEHHBIX
3emenb. Tepmunsl u onpenaenenus. — M.: Crannaptunpopm, 2020.

86


https://www.iprbookshop.ru/114997.html
https://www.iprbookshop.ru/108697.html
https://www.iprbookshop.ru/157877.html
https://www.iprbookshop.ru/46966.html

MpupodHo-pecypcHbIli MTomMeHyuan U 3Kosa02u4eckas peabuaumayus 0e2padupo8aHHbIX 1GHOWAgpmMos

YK 502.5

3KOJOI'MUYECKUE PUCKHU AHTPOIIOTEHHOM TPAHC®OPMAIIUHA
JAHAIIA®TOB 1 IYTU UX MUHUMU3ALIUN
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Annomayusa. B cmamve paccmampueaiomcs  KONO2UMECKUe PUCKU, BOZHUKAIOWUE NPU  AHMPONO2EHHOU
mpancopmayuu npupooHvix 1anowadmos. Bvidenenvl ocHosHbie UL MPAHCHOPMAYUL U COOMBEMCMEYIOUUE UM
pucku. Ilpednoosicena knaccuurayus puckog no CmeneHu ONACHOCMU U NPOCPAHCMEEHHOMY MACUmMaoy.
Copmynuposarvl nymu MUHUMUZAYUY PUCKOS HA IMANAX NIAHUPOBAHUSL, IKCHIyamayuu u pekyavmusayuu. Iloxazana
PoTb 2e0vKon02uUeck020 npocHosuposanus u I UC-mexnonocuil 8 ynpagnenuu puckami.

Knruessie cnosa: sxonocuyeckue pucku, AHmMpono2esHas mpancgopmayus, oecpadayus 1aHoua@dmos, MUHUMUZAYUSL
PDUCKO8, 2e09KO0NI02UYECKOe NPOSHOZUPOBAHUE.

ENVIRONMENTAL RISKS OF ANTHROPOGENIC TRANSFORMATION
OF LANDSCAPES AND WAYS TO MINIMIZE THEM

Dzhabrailova M.R.,
Assistant Department of Ecology and Environmental Management
Kadyrov Chechen State University, Grozny
Khatsiev A.R.,
is a 2-year undergraduate student of the
Kadyrov Chechen State University, Grozny

Abstract. The article discusses the environmental risks arising from anthropogenic transformation of natural landscapes.
The main types of transformation and their corresponding risks are highlighted. The classification of risks according to
the degree of danger and spatial scale is proposed. The ways of minimizing risks at the stages of planning, operation and
reclamation are formulated. The role of geoecological forecasting and GIS technologies in risk management is shown.
Keywords: environmental risks, anthropogenic transformation, landscape degradation, risk minimization, geoecological
forecasting.

CoBpeMeHHOE COCTOSIHUE MPUPOIHBIX JaHIA(TOB XapaKTEPU3yETCs BBICOKOM JMHAMUKON
AHTPOIIOTEHHBIX W3MEHEHUH, KOTOPbIE YacTO MPUBOAIT K yCTOMUMBOW AETpajalliid — CHHXKEHUIO
MIPOAYKTUBHOCTH, IIOTEPE IJIOJOPOAMS T0YB, AaKTMBU3ALMU DPO3UH, OIYCTHIHUBAHUIO U
TEXHOTeHHOMY pa3pyuieHuto. OnHako J11000€ BMEIIATEeNbCTBO COMPSDKEHO C AKOJIOTMYECKUMU
pUCKaMH — BEPOSTHOCTHIO BO3HUKHOBEHHUS HEOJIAroNpHUSATHBIX IMOCIEACTBUH AN HKOCUCTEM U
yenoBeka. [l sddexTuBHOrO ympaBieHHs 3€MENbHBIMM pecypcaMH M IJIAHUPOBaHUS
PEKYJIbTUBALIMOHHBIX MEPONPHUATUH HEOOXOAWMBI HE TOJBKO KAapThl TEKYIIETO COCTOSIHHSA, HO U
MOHMMAaHHUE TOTO, KaK M3MEHsIach TEPPUTOPHS B MPOLUIOM U KakuWe TEHACHIIMU OXHIAITCI B
Oymy1iem.

Jl1s mo3HaHUS aHTPOIIOT€HHOM TpaHCcPopMaIiK JaHIIaPTOB KIIOYEBOE 3HAYEHUE UMEET
HCCIIEIOBAaHKE MTOCIEA0BATEIbHON CMEHBI COCTOSIHUM, BBI3BIBAEMBIX BMEIIATEIbCTBOM YEJIOBEKA, —
AHTPOIIOT€HHOW JMHAMHUKH TE€OCUCTEM. B 3aBHCMMOCTHM OT BHJA XO35MCTBEHHOIO OCBOEHUS
BBIJICJIAIOT HECKOJIBKO THIOB TpaHC(hoOpMalMy JaHAMA(TOB, KaKABIH M3 KOTOPHIX MOPOKIAET
crenupuUeckrii Habop IKOJOTUUECKUX PUCKOB.

CenbcKoX034iCTBEHHAs TpaHCc(opMaIusl cBI3aHa C PUCKaMU BOJAHOM M BETPOBOM 3PO3MH,
AeryMu(uKaluy, BTOPUYHOIO 3aCOJICHUs, NMEpeyNJIOTHEHHUs IOYB, CHU)KEHUS OMOpazHooOpa3us
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arpoleHo30B. B 30HaX pHCKOBAHHOTO 3eMileNieius 100aBIAIOTCS PUCKU Jerpajaliil MmacTouIl U
OIlyCTBIHUBAHHUS.

[TpoMbInIeHHO-TEXHOTeHHAasl TpaHchopManus co31aéT PUCKH XUMUYECKOTO 3arps3HEHUS
MOYB U BOJl, MEXaHUYECKOT0 HapyIICHUs JaHamadTa, ©3MEHEHUS! THAPOIOTHYECKOTO PEXHMa, a
TaKKe reoIMHaMUYECKHUE PUCKH.

YpOanucrtuueckas TpaHCPOpMALUS BICUET PUCKU TMTOBEPXHOCTHOTO CTOKA W HABOJAHEHUH,
(bopMHUPOBaHUS «OCTPOBOB TEIUIA», 3arpsI3HEHUS BO3/lyXa U MOYB, (hparMeHTallud MECTOOOUTAHUH,
yTpaThl pEKPEAllMOHHOr0 MOTEHIHANIA.

Pekpeanmonnas TpaHcdopManusi CONPOBOXKIACTCA PUCKAMU  YIUIOTHEHHS  TOYB,
YHUUYTOXECHUS TMOACTWIKH M TPAaBSHOTO MOKPOBA, PO3MM HA CKJIOHAX, OECIIOKOWCTBA KUBOTHBIX,
3aHOCA YY’KEPOJHBIX BUOB.

AHaju3 pUCKOB YPE3BBIYAWHBIX CUTYyalUH SBIISETCS KIHOYEBBIM 3JIEMEHTOM CHCTEMBI
yopasiieHusi 0e30macHOCThi0. OH TO3BOJIIET OLIGHUTh BEPOSATHOCTH BO3HUKHOBEHHUS OMACHBIX
COOBITHI M MX MOTEHIMAJIbHBIE TIOCIECTBHSA, a TAKXKe pa3paboTaTs MEphI M0 UX MPEAOTBPALICHUIO
¥ MUHHMHU3aIMH yiiepoa [2].

Pemenune mpobiem B 00JacCTH COBEPIICHCTBOBAHUS METOJIUK OIEHKA W OTOOpPaXKCHHS
HKOJIOTMYECKOT0 PUCKA, 0COOCHHO Ha PA3BUBAIOIINXCS TEPPUTOPHUSAX C MOBBIIICHHON X03HCTBEHHON
aKTUBHOCTBIO, 3aHMMAaET 0Cc000€ IMOJIOKEHHE B CUCTEME OXPaHbI OKpYyXkaromei cpeabl. OqHIM 13
HauOoJjee MacITaOHBIX M 3HAYUTEIHHBIX HEONAroMmpHUsTHBIX MPOIECCOB, MPOTEKAIOIIUX HAa TaKUX
TEPPUTOPUSAX, SBISETCS XMMHUECKOE 3arpsi3HEHUE OKpYXKarolled cpeibl HECBONCTBEHHBIMU €
BEUIECTBAMH XMMHYECKON MPHUPOJBI, BbI3BAHHOE BBIOPOCAMHU MPOMBIIUICHHBIX MPEANPUATHIA
(TEemI03JeKTPOCTaHIMM, METAaUIypru4eCKUX MNPEANpUATUH, KOTEIbHbIX), B TOM YHCII€ BOCHHBIX,
BBIXJIOTIHBIMH Ta3aMd aBTOTpaHCIOpPTa W JApyrumu (axtopamu. CreAcTBHEM 3THX MPOIECCOB
ABIISICTCA yIIepO B BUJIE CHIDKEHUS KauecTBa OKPY KaIOUIeH Cpebl M 310pOBbs HaceneHus. [loatomy
OLICHKA 3arpsi3HEHUS] OKPYKAIOLLIEH Cpe/ibl OUeHb Ba)KHA MPU INIAHUPOBAHUU PA3BUTUS TEPPUTOPUN,
U €€ pe3yNbTaThl JOJKHBI YUUTHIBATHCS JUISI TOCTUKEHUS OJIarONPUSITHBIX YCIOBUH.

CerofHsi CyIIECTBYIOT pPa3Hble CHUCTEMbI OI[EHOK BO3MOXKHOIO yuiepba OT yXyALIeHHs
COCTOSIHMSI OKpy:karomien cpenpl. HanbGonabmmMyu BO3MOXKHOCTSMHU B 3TOM OTHOIIEHHWH OOJanaer
METOJI0JIOTHS OLIEHKU PUCKA, U B IIEPBYIO OUEPENb — IKOJOTUYECKOTO PUCKA.

DKOJIOTHYECKUH PUCK — ITO CPEJICTBO MPOTHOCTUIYECKOM OIEHKH TTOCIIECICTBUM BO3ICHCTBUS
HEraTUBHBIX (PaKTOPOB HAa OKPYXKAIOILIYI0 Cpely M 3/10poBbe HaceneHus. Ilo coeit cytu aHanu3
pHUCKa MpEeACTaBIIseT COOOW CTPOTo perjaMeHTUPOBAaHHBIM, CUCTEMAaTU3UpOBaHHBINA mporecc. Ero
KJIFOUEBas 3a/1a4a 3aKJII0YacTCs B ONPEACICHUN JBYX B3aMMOCBA3aHHBIX IIAPAMETPOB: BEPOSITHOCTH
BO3HUKHOBEHHS HEOIAronpusTHBIX COOBITMM M MacimiTada MX BO3MOXKHBIX IOCIEACTBUHM AJis
KOHKPETHBIX ITPOIIECCOB, 0OBEKTOB MITH cHcTeM (puc. 1).
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Pucynok 1. Memooonocuueckue acnekmsi aHaiu3a pucka

[Tpouenypa aHanmsa puckoB — LEIOCTHBINA U MOCIEN0BaTEIbHBIN npoiecc. Ero ornpaBHoii
TOYKOH CIYXXHUT UICHTU(DUKAIMS PUCKA, B pAMKaX KOTOPOW MPOMCXOIUT BBISBICHUE M JIETALHOE
OIHMCaHUE BCEX €ro JIEMEHTOB: UCTOYHUKOB, MOTEHIIUATBHBIX COOBITUN, UX MPUUYUH U BO3MOXKHBIX
nocneAcTsuil. Ha ocHoBe 3T0#l paGoThl MPOBOIUTCS aHAINW3 PUCKA, HAIIPaBJIEHHbIN Ha IIIyOMHHOE
UCCIIEIOBAaHUE €ro MPUPOABl U XapPaKTEPUCTUK C TOCIECAYIOUIUM ONpEIeIEHUEM YpPOBHS.
CH@I{}I}OHII/IM marom sBJICTCA OLICHKA BCJIMYMHBI pPUCKA, 3aJada KOTOpOfI — KOJIMYECTBCHHO
OIPEJIENIUTh BEPOSATHOCTh HEOIArONMPUATHOIO COOBITUS U MAcIITad BBI3BIBAEMBIX MM MOCIEICTBUH.
3aBepuiatoniel cTaaMeld 3TOro Ipoliecca BBICTYMAET OIICHUBAaHHE pHUCKA, B XOJI€ KOTOPOIo
paccunuTaHHBIE KOJIMYECTBEHHBIE IT0KA3aTEIN CONIOCTABIISIOTCS C YCTAHOBICHHBIMU KPUTEPUAMMU IS
OTlpeseNieHUs] MPUEMJIEMOCTH M 3HAUYMMOCTH pHUCKa, (opMHpys TakuM oOpa3oM OCHOBY s
BbIpAOOTKH yIPaBICHYECKUX PELICHUH.

BaxHol cocTaBisOMIEe JTaHHOTO MPOLECca SBISAETCS YIPABICHUE PUCKAMH — peali3alust
Mep, HalpaBJIEHHBIX Ha MHUHMMH3ALUIO BEPOSTHOCTHM U MOCIEICTBHM OMACHBIX COOBITHH.
Pesynbrarel aHanmm3za pPHUCKOB CIIy»aT OCHOBOM Il TPUHATAS OOOCHOBAaHHBIX PEIICHUH O
JIOITyCTUMOCTH PUCKOB U BBIOOPE ONTUMANIBHBIX CTPATErMii UX MUHUMHU3ALIMH.

OHGHKa BCJIMYHMHBI pPUCKA MNPCUMYHICCTBCHHO OCYHICCTBILACTCA C IMPUMCHCHUEM
KOJIMYECTBEHHBIX METOAOB aHanu3a. KoOJIWYecTBEHHBI MOAXOA B YNPABICHUM PUCKaMU
MpescTaBiIsieT coO0OM CHUCTEMHBIM TpoIlecC, HANpaBiICHHBbIH Ha OINpeAeseHHe MPaKTHYeCKON
3HAYUMOCTH ¥ CTOMMOCTHOTO BBIPDa&KEHHUS IOTEHUUANbHBIX MociaeAcTBUil. Ero meromonorus
BKJIIOUAET pacueT BEPOSITHOCTEH HACTYIUJIeHHs] HeOJaronmpUsTHBIX COOBITUH C MOCIEAYIOINUM
OIIpeJIeIEHUEM YPOBHS PUCKA B CHEIU(PHUECKUX €AMHUIAX W3MEPEHHUs, IPUHATHIX B KOHKPETHOM
00sacTH puUCcK-MeHeKMeHTa [3].

OpnHako Ha NpPAKTHKE peanu3alys IMOJHOLEHHOIO KOJWYECTBEHHOTO AaHajau3a 4YacTo
COIMps’KEHA CO 3HAYUTCIIBHBIMHU TPYAHOCTSIMMU. Ot OrpaHu4YC€HUA CBA3aHbBI C HEAOCTATOYHOCTBIO
nHGOPMAIMOHHOM 6a3bl 00 HcCaeyeMOol cucTeMe WIIH JIeATEIbHOCTH, OTCYTCTBHEM JIOCTOBEPHBIX
CTaTUCTUYCCKUX MOAHHBIX O MNPCAbIAYIIUX aBapusiax H I-Ipe3BI)ILIaI\/'IHBIX CUTyalusx. CYH_IGCTBGHHYIO
CIIO)KHOCTh TaKXKe TMpeJICTaBlIseT Y4eT 4YelloBeuecKoro (akropa u Jpyrux I[apaMeTpos,
XapaKTCPU3YyIOIuXxCsa BBICOKOH CTEIIEHBIO HEOMPECACIICHHOCTHU, YTO 00BLEKTHUBHO OrpaHn4uBacT
BO3MOKHOCTH CTPOTOI MaTeMaTH4eckoil (popManu3auy puckoB.

B takux ycnoBusx 3¢p¢heKTUBHOMN albTepHATUBON BBICTYHAIOT [1]:

- CPaBHUTEIbHOE KOJIMUYECTBEHHOE PAaH)KUPOBAHHUE PHCKOB,;

- KauecTBEHHasl SKCIepTHAs OLIEHKA CIIEUAINCTaMU B COOTBETCTBYIOIIEH 00IacTu.
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[Tpu xauecTBEHHOM aHanM3e 0co00€ 3HaYEHUE NMPHOOPETAIOT YeTKask TEPMUHOJIOIHYECKast
0a3a 1 TOKyMEHTaJIbHO€ 000CHOBAHNE MPUMEHIEMBIX KJIACCH(PHUKAIMIA YaCTOT U MOCIEACTBUH.

[Tpu ocyuiecTBI€HUH NOTHON KOJMYECTBEHHOM OLIEHKH Ba)XKHO IIPUHUMAaTh BO BHUMAaHHE,
YTO MOJTyYEHHBIE PE3YIIbTAThI HOCAT BEPOSATHOCTHBIN U B ONPEICICHHON CTETIEHH MPEIBAPUTEIbHBINA
xapakTep. TOYHOCTh TaKUX pacueTHBIX MOKa3aTenel JOHKHA HaXOAUTHCS B IPSAMOM 3aBUCUMOCTH OT
JIOCTOBEPHOCTH MCXOAHBIX JIaHHBIX, UCIIOJB30BaHHBIX B Mpolecce aHann3a. OJHOBPEMEHHO C ATUM
OHa JIOJDKHA aJieKBaTHO COOTBETCTBOBAaTh BO3MOXHOCTSIM U OIPAaHUYEHUSM INPUMEHSEMBIX
AHAJTMTUYECKMX METOJ0B M MaTEMAaTWYECKHX MOJICNIEH, YTO B COBOKYITHOCTH ONPEICISET OOIIYyIO
HAJIEXKHOCTh PE3yJIbTATOB OLCHKH [4].

['eonkosiornyeckoe MPOrHO3MPOBAHUE IIO3BOJIAET OLIEHUTh BEPOSITHOCTh pealn3aliu
puckoB B OyaymieM. OCHOBHBIE METOJIbI:

- MOJEIMPOBAHHE HPO3UOHHBIX IPOLECCOB C HCIOJIB30BAHHEM IU(PPOBBIX MOJEIEH
penbeda;

- IOCTPOEHHE KaPT ySI3BUMOCTH JIAHAIIA(TOB K pa3IMUHBIM Harpy3Kam;

- CLICHAapHbIN aHaIN3.

JUis KOMIUIEKCHOM OLIGHKM H TIPOBEIEHUS MOHHUTOPHHTA COCTOSIHHS KOMITOHEHTOB
OKpy’Karolie cpeapl Hambosiee akTyaJdbHBIM CTAHOBHUTCA uHcnojib3oBanue cpeacts [HC.
I'eonndopmarmonnsie cucreMsl (I'MIC) He3aMeHUMBI 711 TPOCTPAHCTBEHHOT'O aHAIM3a pUcKoB. Ha
KapTy HaHocsTCsA (akTopbl puUcKa (YKJIOHBI, THIbBI 10YB, OJU30CTh K peKaM, INIOTHOCTb JOPOT),
BBITIOJIHSAETCS B3BEIICHHOE HAJIOKEHHUE U MOJIy4aeTCsl MHTErpajbHas KapTa SKOJIOIMYECKOro pucKa.
Takue kapThl Cily>kaT OCHOBOM JJIsl IPUHATHSL pEILIEHUH — I/1e CTPOUTD, IJI€ PEKYJIbTUBUPOBATD, I'11e
OTPaHUYUTh HATPY3KY.

DKOJIOrMYeCKHe PUCKU aHTPOMOI€HHOM TpaHchopMauu JaH madToB MHOIO0Opa3HbI, HO
ynpasiasieMbl.  KiroueBble  NMPUHOMIBL  MHHUMHU3AIMM — TPEBEHTHBHOCTh, CHCTEMHOCTH,
ananTuBHOCTb. Haubonee >QQeKTHBHBI BIOXKEHHS B MPEIOTBPAIEHUE PHUCKOB Ha CTaIUH
TUTAHUPOBAHMSI, TaK KaK JIMKBUJALUS TIOCIEACTBUH OOXOMUTCS Ha TOPSIOK JOPOXKE.
I'eoskonoruueckoe  mporHo3upoBanue u  [MC-TexHOnmOrMM  SBIAIOTCS  COBPEMEHHBIM
WHCTPYMEHTAapUEM JIJIS WACHTH(HUKAINH, OIICHKH U KapTorpadupoBaHus pucKOB. J{Jis CTyJeHYeCKIX
HCCIIeIOBAaHUM peKOMEHTyeTCsl BBIOMpaTh KOHKPETHBIN TUH JTaH/adTa U BU Harpy3KH, BHITIOIHSTh
OaJTbHYIO OLICHKY PHCKOB U pa3pabaThiBaTh MPAKTUUECKHE PEKOMEH AN IO MX MHHUMH3AIUH [5].
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Annomayus. B cmamve pasbupaiomcs coyuanvhvle U IKOHOMUUECKUE YC0BUSL, ON KOMOPLIX 3A6UCUN YCIMOUYUBOCHTb
eopubix paiionos Yeuenckou Pecnybiuxu. Asmopul nokaswieaiom, noiemy 30ech HyjHceH KOMIJIEKCHbIU N00X00: Helb3s
OMOENbHO peutams IKOHOMUUECKUE 3a0aUU — GANCHO COXPAHAMb NPUPOOY U KYIbNYPHbIE NAMIMHUKU. AHAIU3UPYIOMCcs
Oeticmsylowjue UHBECMUYUOHHbLE NPOSPAMMbL 8 20pAX PecnyOIUKY, HA3LIBAIOMC A 21a8Hble NPOOIEeMbl U MOYKU POCA.
OmoenvHo 060CHOBbIBACMCS, YMO MYPUSM U peKpeayus MO2Ym Cmamo KIo4esblmu Opatugepamu Oasi 20PHbIX
meppumopuil.

Knrouesvie cnoea: ycmouuusoe passumiue, 2opuvle meppumopuu, Yeuernckas Pecnybnuxa, coyuanrbHo-3K0HOMUYECKOe
paszeumue, mypusm, ungecmuyuontvie npocpammul, Ceseproiii Kagras.

SOCIO-ECONOMIC ASPECTS OF SUSTAINABLE DEVELOPMENT OF MOUNTAIN
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Abstract. The article examines the socio-economic conditions for the sustainability of mountain areas in the Chechen
Republic. The authors argue for an integrated approach: economic growth must go hand in hand with preserving natural
and cultural heritage. The paper analyzes ongoing investment programs in the republic's highland districts, identifies key
obstacles and development prospects. The tourism and recreational potential is substantiated as a driver for socio-
economic development of mountain territories.

Keywords: sustainable development, mountain territories, Chechen Republic, socio-economic development, tourism,
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B Poccuu ropHblie TeppUTOpUHN — 3TO 0cOoObIe 30HbI. TaM He TONbKO YHUKAJIbHAS IPUPOJA, HO U
COCPENOTOUYEHBI OOJIbIINE PEKPEAIMOHHBIE PECYpPChl, HCTOPUUECKHUE MAMSITHUKU U TPaIULIMOHHbBIE
criocoObl Beaenust xossiiictBa. [l CeepHoro KaBkasa, rae ropbsl 3aHUMarOT OOJIBLIYIO YacTh
IUTOIIAHM, BOMPOCHI YCTOWYMBOIO PA3BUTHUS CTOSIT OCOOEHHO OCTpO. ['OpHBIE HKOCUCTEMBI 3]1€Ch
BBITIOJIHSIOT KJIIOUEBYIO pOJib: (POPMUPYIOT CPEY, Nal0T PECYPChI AJIsl )KU3HU U paboThl [3].

Yeuenckas Pecniybnuka — Tunuunsiii npumep. Ee ropuas 3ona (Benenckuii, Utym-Kanunckui,
Hoxaii-tOprosckuii, [atoiickuii, [llapoiickuii paiionbl) Oorara MPUPOJHBIMU M KYJIBTYPHBIMU
pecypcamu. OHAaKO UCIIOJIb30BaTh UX MEIIAIOT 0OBEKTUBHbBIE IPUYMHBL: TPYAHOIOCTYIHBIH pebed,
OOJBIIINE PACCTOSTHUS 710 TOpoI0B (Hampumep, ot Utym-Kane no ['po3HOro — 6051b111€ IBYX YaCOB TIO
CepIaHTHHY), YCTapeBlIas WHQPACTPYKTypa U HEOOXOJMMOCTh BIHCHIBATH TPAAMLIIUOHHOE
MIPUPOJIONIOIB30BaHNE (OTTOHHOE CKOTOBOJICTBO, Ca/IOBOJICTBO) B COBPEMEHHBIE PHIHOYHBIE YCIOBUS
[1].

Cerognss wuccinenoBaTenyd BCE  4Yalle CMOTPSAT HAa TOpPHBIE TEPPUTOPHM  4epe3
MEXJUCIUIITMHAPHYIO ONTUKY. DKOHOMHKY, SKOJIOTHIO U COLIMAJIbHYIO c(hepy He pa3pbiBatoT. [opHbIE
coo0IIecTBa TPAKTYIOT KaK CIIOKHBIE COI[MATbHO-IKOJIOTUYECKHE CUCTEMBI: MPUPOIHBIE MPOLIECCHI
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TaM TECHO TEPEIUICTeHBI C XO35SWCTBEHHOW MESITENbHOCThIO W MECTHhIMH oObrdasiMu [3]. Takoit
MOJIXO/ TTO3BOJISIET YUTH OT Y3KOOTPACIEBBIX CXEM U YBHUJIETh MOJIHYIO KapTUHY TOTO, YTO HA CAMOM
Jielie OTpeieNIsieT pa3BUTHE TOPHBIX PAllOHOB B JOJITOCPOYHON MEPCIIEKTHBE.

B mocneanue roabl COLMANIBHO-d)KOHOMHYECKAs CUTyallusi B TOpPHBIX paiioHax Yeunu
MIOCTETIEHHO BBIMPABIISETCS, BO MHOTOM Onarofapsi rocyaapCcTBEHHBIM nporpammamM. OfHa U3 HUX
Tak 1 Ha3bIBaeTcs: « ColUabHO-A)KOHOMUYECKOE Pa3BUTHE TOPHBIX Tepputopuii (Beaenckoro, Utym-
Kanunckoro, Hoxaii-FOprosckoro, [llatoiickoro, [llapoiickoro paiionoB) UeueHckoi PecryOmukm.
B pamkax mporpaMMbl CTPOAT U PEMOHTHUPYIOT JIOPOTH, YHEPreTUYECKUE OOBEKTHI, COLMAIbHBIC
YUPEKICHUS, a TAK)KE TTIOMOTalOT MECTHOMY Ou3Hecy [7].

UTOoOBI MOHATH TEKYIIEe COCTOSIHUE M MOTEHIMAJl 3TUX PAMOHOB, MOJIE3HO MOCMOTPETH Ha
OCHOBHBIC UG PHI (Tabmuma 1).

Taoaunna 1.
OcCHOBHBIE MOKA3aTEIN COLUATBHO-IKOHOMUYECKOTO Pa3BUTHUS TOPHBIX PaliOHOB
Yeuenckoit PecniyOnuku

KomnuaectBo
Yucnennocts | IIimotHOCTH OCHOBHBIE BUJIBI
Haumenosanue | Ilmomans, WHBECTULIMOHHBIX N
. HaceJICHHS, HaceJIeHMUS, SKOHOMMYECKOH
pationa TBIC. Ta ) IIPOEKTOB
TBIC. YEll. Yyelr./KM (2024 -2025 r.) JIEATENBHOCTH
JKUBOTHOBOACTBO,
. U3M
Benenckuii 95,6 38,2 39,9 6 TYPHSM,
nepepaboTka
MIPOIYKITHH
Typusm,
NUrym- ’KMBOTHOBOJICTBO
M- 124,7 6,4 5.1 4 ACTEO,
Kanuuckuit HapOJHbIE
MTPOMBICJIBI
Hoxaii- PacTenneBoacTBo
y 62,8 51,7 82,3 5 HICTBO,
IOproBckuii >KUBOTHOBOJICTBO
Typusm,
[TaToiickuii 87,5 21,3 243 8 ’KMBOTHOBO/ICTRBO,
CTPOUTETHCTBO
" . JKuBoTHOBOICTBO
[Tapoiickuii 58,9 32 5,4 3 ’
Typusm

Ucmounuk: cocmasneno asmopamu no oaunwvim [5, 7, 8]

JlaHHbIE TTOKa3bIBAIOT CUIIbHYIO U depernmannio. Camas BbICOKask INIOTHOCTh HACENIEHUS — B
Hoxaii-FOpToBckom paiioHe, oH Oimrke K paBHUHE U Jydyllle cBsizaH goporamu. Utym-Kanunckuii n
[Tapoiickuii paiioHbI 3aceneHbl ¢1ad0 — TaM CIIOXKHBIN penbed U yaaneHHocTh. Ho MMEHHO B 3THX
JBYX palOHaxX COCpEIOTOYECHBI IVIaBHBbIE TypucTHuYeckue Openabl Ueunu: ozepo KezeHoii-Aw,
OameHHbIN KoMIiekec Hukapoil, npeBHue cena Xoi u YIIKanoi.

KonmmyecTBO peann3yeMblX HHBECTULMOHHBIX IPOEKTOB KOPPEIUPYET € HAIUUUEM
pa3paboTaHHBIX CTpaTeruil pa3BUTHS U CTENEHBIO yYacTHS B TOCYIApPCTBEHHBIX IMPOTpPaMMaXx.
[ITaroiickuii palloH NUAMPYET IO YUCIY IIPOCKTOB, YTO IOATBEPKAACTCS IUIAHAMU II0 BBOLY B
AKCILTyaTalui0 BOCBMH MHBECTUIIMOHHBIX 00BEKTOB B 2025 T0o/y, BKIIIOYasi CTPOUTEILCTBO (DUTHEC-
nenrpa B cene [laroii c o6peMom nHBecTHLINH 5,5 MiTH py6neit [5]. Peanu3zarust nogoOHbBIX TPOEKTOB
CHOCOOCTBYET HE TOJIBKO CO3[JaHUIO HOBBIX pabOYMX MECT, HO U MOBBIIIEHUIO Ka4eCTBa COI[MAIbHOM
CPEIIbl, UTO UMEET KIIKOUEBOE 3HAUCHHUE JUIS 3aKPEIJICHUS] HACEIIEHUs] B TOPHOM MECTHOCTH.

OpHuM M3 CTpaTerMYeCcKUX HalpaBJIEHUN pa3BUTHs TOpHBIX Tepputopuii CeBepHoro Kaskasa
MPU3HAETCS TYPHUCTCKO-pEeKpearoHHast cdepa. YHUKaJIbHBIA JaHamadT, Haluyue NaMsITHUKOB
UCTOPUU U KyJBTYPBl, CPEIHEBEKOBBIX OAIIEHHBIX KOMIUIEKCOB, MUHEPAIbHBIX HICTOYHUKOB CO3/1aI0T
MIPEANOCBUIKA JUIsl Pa3sBUTUSA Pa3iIUYHBIX BHUJOB TypU3Ma — OT KYJIBTYPHO-IIO3HABAaTEIBHOIO 10
AKCTPEMATILHOTO U JieueOHO0-0310poBUTENbHOTO [8]. KpynHble nHBECThOPYMBI HE pa3 MOAHUMAIH
T€MY TOPHOI'O U FOPHOJIBDKHOIO TypU3Ma. YUYaCTHUKHU 3TUX MEPOIPUATHNA HEU3MEHHO YKA3bIBAJIK:
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HY)KEH B3BCLICHHBIN IOAXOXA, KOTOPBIA HE 3aMBIKAETCSI HA DKOHOMHYECKOW BBITOJE, a4 yYUTHIBACT
3aIpOChl MECTHBIX JKUTEJIEN U AOITyCTUMbIE Harpy3KH Ha pupoay [4].

be3 kapAauHanIbHOrO yayyllleHUs MHQPACTPYKTyphl TOBOPUTh 00 YCTOMYMBOCTH TOPHBIX
paiioHOB He mpuxoauTcs. Cample OCcTpble MPOOJIEMbl: HECTAOMIBHOE TPAHCIOPTHOE COOOIICHHE
(toporu 4YacTO pa3MbIBaeT, 3MMOM IepeBalbl IEPEKPHIBAIOT), JEPHUIUUT COBPEMEHHBIX
SHEPrOMOIIHOCTEH, CTapble KOMMYHAJIbHBIE CETH, OTCYTCTBHE HIMPOKOIIOJOCHOIO MHTEpHETa U
yCTOMUMBOW MOOMIIBHOM CBSI3M BO MHOrMX cenax. OT 3TOro HampsMyro 3aBUCUT, HPUAYT JIH
MHBECTOPBI U OCTaHYTCs JIM JIFO/IU )KUTh B ropax.

He MeHee BaXHO COXpaHUTb M MPUCIIOCOOUTH K COBPEMEHHOCTH TPATULMOHHBIC 3aHSTHUS.
Bekamu skoHOMuKa rop B UeuyHe naepkajach Ha OTTOHHOM >KMBOTHOBOJACTBE (OBEL, KPYITHBIM
porarslif CKOT IEPEroHsIM C JIETHUX MAacTOMI Ha 3UMHUE), MUesloBojcTBe (6opreBoil men B Utym-
KanunckoMm paiioHe), cagoBOACTBE M IepepaboTke MecTHOro cwipbs. Ceromusi 0e3 cozmaHus
CEJIbXO3KOOIEPAaTUBOB, LIEXOB IEPEPAOOTKU U IOMOILHU B COBITE 3TU IPOMBICIIBI MOT'YT UCUE3HYTH [ 7].

Baxxen u Bompoc ynpaBieHMs] TOPHBIMH JIECAaMU U JAPYTrUMU pecypcamu. MccnenoBanus Ha
CeBepo-Boctounom KaBkasze NOKa3bIBaIOT: JIECHBIE DKOCHCTEMBI 3[€Ch HECYT OTIIEYATOK JOJIFOrO
B3alMO/ICHCTBHUS YETIOBEKA U IPUPO/JIbL, a IPABUJIA [T0JIb30BAHUS PETYIUPYIOTCS HE TOJIBKO 3aKOHAMU,
HO M HENHMCAHbIMM MECTHbIMH HOopMamu [3]. YcroilumBoe ympaBieHHE HEBO3MOXHO 0e3 yudera
JIOKQJIbHBIX TpaJuLUi U 0€3 peasbHOro BOBJIEUEHUS CEIbYaH B IPUHATHE PELLCHUI.

MexyHapoOHBIi M POCCUMCKUH ONBIT IOATBEPKAACT: TOPHBIM TEPPUTOPUSM HY>KHBI
CHelMalIbHbIE MEXaHU3Mbl NojjAepkKu. Hampumep, HanoroBble JIbIOTHI A Ou3Heca B ropax,
cyOcHIMM Ha TIE€pPEeBO3KY TIPY30B, OCOOBI peXHM 3eMIIENOIb30BAHUSA, TPAHThl IS MaJbIX
KOOIIEPAaTUBOB. OTH BOINPOCHl B IOCIEIHUE TOAbl AKTUBHO OOCYXJAalOTCd Ha IUIOLIaJKax
Mesxmnapnamentckoii Accam6ien CHI' u Ha perroHanbHbIX Gopymax [2, 6].

[ToxazarenbHsiii ¢akT: B 2024 rony B [ po3nom npornen KaBka3ckuii ”HBECTHIIMOHHBINH GOPyM,
IJ€ TOPHOW TeMaTHKe MOCBATWIM Leinyr ceccuto. A B 2025 rogy B Maxaukane coctosuics II
MextyHapoaHblil popyM «YcToilunBOoe pa3BUTHE TOPHBIX TeppuTopHii». Jemyrarsl u3 crpan CHI,
yueHble M SKCHEepPThl MCKATU TaM CHOCOObI COBMECTUTh IKOHOMHUYECKHUH POCT C COXpaHEHHEM
ropHoro Hacienus [2]. Takue BcTpeunm mOMOraroT BbIpaOaThIBaTh €IUHBIE MOAXOABI U
pacipoOCTPAHATD JyUIINE IPAKTHKH.

Ucxonst u3 atoro, nist TOpHBIX paitoHOB YedueHckor PecnyOinku MOKHO BBIICIUTH HECKOJIBKO
IIPUOPHUTETHBIX HAIPaBICHUI:

1. Pa3Butne Typusma 6e3 Bpena npupone. Co3nark TypuUCTHUYECKUE KIIACTEPhl BOKPYT 03epa
Kesenoii-Am, B Utym-Karne, B Illaroiickom paiione. CTpOUTh rOCTEBBIE JOMA, KEMIIMHTH, YKOTPOIIBL,
TOTOBUTb MECTHBIX TH/IOB.

2. MogaepHu3auusi JOpor U MHXKEHEpHBIX cerell. Jloporn k cenam Benyuw, Xo#, Ymikanoi;
JIOKaJIbHBIE 3JIEKTPOCTAHIIMM HA TOPHBIX peKax; ra3uukanus OTHAJCHHBIX CEJl; BOAOIPOBOIBI U
BBIIIKHA COTOBOM CBSA3H.

3. Ionaepxka TpaAULIMOHHBIX IPOMBICIIOB U CEIbCKOTO X034icTBa. [loMoub 00beAMHSTHCS B
KOOTIepaTuBbI, MOCTPOUTH HEOOJbIIME IexXa IO MepepaboTke Msca, MOJIOKa, Mefa, (HPYyKTOB.
Hananute cOBIT uepes spMapKku U MHTEPHET-TUIOIAIKH.

4. CTUMyIUpOBaHUE MECTHOIO IPEANPUHUMATENBCTBA. YIIPOCTUTh  aIMUHHUCTPAaTHUBHBIE
MpOLEAYpHl, JaBaTh HAJOrOBblE€ KAHMKYJBI JJIS HOBBIX IPOEKTOB B TOPHOM 30HE, 3alyCTUTh
I'PaHTOBYIO IOAJIEPKKY.

5. CoxpaHeHue MPHUPOIBI U KyJIbTYphl. 3alIMIIATh Jeca OT HE3aKOHHBIX PYyOOK, CIEIUTHh 3a
YUCTOTON 03€p M PEeK, PeCTaBpUPOBATh OallleHHbIE KOMIUIEKCHl U CTApUHHBIE CKIEMbI, IPOBOAUTH
HKOJIOTUYECKHE YPOKH B LIKOJaX.

I'maBHOE ycioBHE ycrexa — 4YTOOBbl CaMU JKUTENH Trop ObUIM aKTUBHO BoOBIeueHbl. Kak
MOKAa3bIBAIOT HCCJIEJJOBAHUS, HMMEHHO WX YyYacTHE U OCBEJOMJIEHHOCTb JENaloT pa3BUTHE
ycToiuuBbIM [1]. OmbIT NMOKONEHUH MO palOHAIbHOMY IPHUPOIOIONIB30BAHUIO B rOpax HEJb3s
OTOpachIBaTh — €ro Hy>KHO BCTPauBaTh B COBPEMEHHBIE YIIPABICHUYECKUE CXEMBI.

B wurore: ycroifunBoe pa3BUTHE TOPHBIX pailoHOB YeueHcKol PecmyOnuku — 3a1aua ciioxkHasi,
HO peraemas. Yke AeHCTBYIOLIME TOCIPOrpaMMbl U HHBECTIIPOEKTHI co3anu 0azy. Jlanbiie HyKHO
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yllydllaTb WHCTUTYLMOHAJIBHBIE YCIIOBUS, PAa3BUBaThb TIOCYJapCTBEHHO-YAaCTHOE IIAPTHEPCTBO H
HaJIaXKUBaTh CBSA3M MEXKJy CaMUMU TOpHbIMM paiioHamu. HakoruieHHbII B Ue4yHE OIBIT MOXKET
npuroauThest U ApyruMm pernoHam CesepHoro KaBkaza — 3To Bkiajg B cOajaHCUPOBAaHHOE
IIPOCTPAHCTBEHHOE PAa3BUTHE BCEU CTPAHBI.
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CTPATEI'Us OIIPEJAEJIEHUA OIITUMAJIBHOI'O MOMEHTA
OCEMEHEHMUS HA OCHOBE OHEHKU 'EHETHYECKOT' O IIOTEHIIUAJIA
N PU3NOJTOI'MIECKOI'O CTATYCA KOPOB

JunaeB A.3.,
accucmenm Kageopwvl 6emepuHapHOU MEOUYUHbL U 300UHIHCEHEPUU
@I'BOY BO «Yeyenckuii cocyoapcmeennwiil yHusepcumem umenu A.A. Kaoviposay
e-mail: dinaev24@mail.ru

Annomayusa. B cospemennom Moaounom cKomogoocmee cyujecmeyem npomueopeuue MedxHcoy 2eHemuyeckum
NOMEHYUAIOM NPOOYKMUBHOCMU KOPO8 U UX (HAKMuueckou penpooyKmuHou CROCOOHOCMbIO, Ymo mpebyem
Ppazpabomku KOMNJIEKCHbIX CIpamezuti Onpeoeieus ONMUMAIbHO20 8DEMEHU OCEMEHEHUSL.

Paspabomana nayuno obocnosannan cmpamezusi onpeoenenus ONMUMAaibHO20 MOMEHMA 0CeMeHeHUs KOPO8 HA OCHOGe
UHMEZPANLHOU OYEHKU 2eHEeMUYeCKo20 NOMEHYUdNd u @U3UOI0SUHecKo2o cmamyca dicusomuvix. Ilpeodnosicennas
cmpamezus nNo38oJaem nosvlcuns IPHEKMUsHOCIb 80CNPOUEOOCNEA CMAOA 3a CYEM CO2NACOBAHUA 2EHEMUYECKO20
NOMeHYUana u QU3UOI0SUYECcKo20 COCMOAHUSA KOPO8. Bonpoc uckyccmeennozo ocemenenus a6naemces onpeoeiaiouum &
chepe dcusomnogoocmsa. Ycnex 6 NonyyeHuu NOMOMCMSA U MONOYHAS NPOU3BOOUMENLHOCHb CMAdd HANPAMYIO
3a8ucam om mouHocmu 6v160pa Momenma Oaa 3avamus. Heobxooumo yuumvieams cenemuueckue 0CobeHHOCHMU U
@usuonozuueckoe coCmosHUe HCUBOMHO20, A MAKIHCE NPOBOOUMDb OYEHK) 2eHEMUUEeCKO20 NOMEHYUANA U e20 NpUMeHeHUe
6 xo3s1icmee.

B xapaxmepucmuxax Kkasxicooco npou3gooumenss yuUmMulGAlOMCA NoKazamenyu — QepmuibHOCmu  NOMOMCMEa,
ompaoicarouue 8eposIMHOCMb YCHEUHO20 ONI000MEopenus douepel. Imu OaHHble CONOCMABNAIOMCA ¢ 0a308bIMU
SHAYEHUAMU, YMO NO360JAEM OYEeHUMb NOA0ICEHUE ObIKA OMHOCUMENbHO CMAHOAPMA.

Knrouegvie cnosa: onmumanvroe ocemenenue, 2eHemuieckull ROMeHYua, u3uoaI02uieckutl Cmamyc, pooumenbckuil
unoexc ovika (PUF), cepsuc-nepuoo, peanusayus noOmeHyuana, penpooyKmusHdas CHOCOOHOCHIb.

STRATEGY FOR DETERMINING THE OPTIMAL TIME
OF INSEMINATION BASED ON THE ASSESSMENT OF GENETIC
POTENTIAL AND PHYSIOLOGICAL STATUS OF COWS

Dinaev A.Z.,
Assistant of the Department of Veterinary Medicine and Animal Engineering
Kadyrov Chechen State University

Abstract. In modern dairy cattle breeding, there is a significant there is a contradiction between cows' genetic potential
for productivity and their actual reproductive capacity, highlighting the need for comprehensive strategies to determine
the optimal insemination timing. A scientifically grounded strategy has been developed, integrating assessments of genetic
potential and physiological status. This strategy enhances herd reproduction efficiency by reconciling genetic potential
with reproductive performance. and physiological status of the cows. The issue of artificial insemination is crucial in the
field of animal husbandry. The success of obtaining offspring and the milk production of the herd directly depend on the
accuracy of choosing the moment for conception. It is necessary to take into account the genetic characteristics and
physiological condition of the animal, as well as the assessment of its genetic potential and its application in the farm.
Each breeder has its own characteristics.

Keywords: optimal insemination, genetic potential, physiological status, bull's parental index (BPI), service period,
potential realization, and reproductive capacity.

Brenenue. CoBpeMeHHOE YITpaBJICHHE BOCITPOU3BOJICTBOM KPYITHOTO POTaTOro CKOTa TpedyeT
BCECTOPOHHETO TMOAXOAa K BHIOOPY HAWIYYIIEro BPEMEHH JIsi OCEMEHEHHs KOpoB. B ycrmoBusix
WHTEHCUBHOTO  MOJIOYHOTO  XO3SHCTBA  PE3yJILTATHBHOCTh OCEMEHEHHUS  HEMOCPEIACTBCHHO
CKa3bIBaeTCsl Ha YKOHOMHUYECKOW BBIToJe (epMbl. B NaHHOM TUIUIOMHOM MpPOEKTE MpearaeTcs
HOBAsl CTPATETHs, KOTOpas OObEIUHSACT OICHKY I'eHETHYECKOTO TOTEHITAIA U (PU3NOIOTHIECKOTO
COCTOSIHHSI KMBOTHBIX. DJTO TIO3BOJISIET 3HAYUTEIHLHO TOBBICUTH TOYHOCTH IMPOTHO3UPOBAHUS U
YAYUYUIUTH MPOLIECC BOCIIPOU3BOICTBA.

Ilenp wuccnemnoBaHusi — pa3paboTaThb METONMKY KOMILUIEKCHOW OLEHKH TIeHEeTHYECKOTO
MOTEHIIMajda KOPOB C MPHUMEHEHHEM COBPEMEHHBIX OHMOTEXHOJOTHH (TCHOTHIHMPOBAHHE, aHAIH3
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MoKazaTesiel MOJIOKa), a TaKKe ONpEeAeNTUTh KPUTEPUU (PU3UOIOTUUYECKOIO CTaTyca MKUBOTHBIX,
BKJIIOYasi BHIOOP ONTUMAIbHOTO MOMEHTA JUIl MICKYCCTBEHHOTO OCEMEHEHHMS, JIOCTUTasi TEM CaMbIM
OanaHca MEXy HaclIeICTBEHHOCTBIO U (PU3UOJIOTUEH.

®u3no0rns KOpOB U TEJIOK, a TAK)XKE OPraHu3alMsl TEXHOJOTMYECKUX IPOLECCOB UIPAIOT
BaXHYI0 poiib. Baxueilmne ¢akropsl — KOpMIIEHHE, YCIOBHS COAEp)KAaHMS, 3I0pOBbE CTaja U
HEYKOCHHUTEJIbHOE COONIIOJIEHME CpOKOB oceMeHeHuda. CieqyeT pasiuyarb OCOOEHHOCTHU
HCIIOJIb30BaHUsI CEKCUPOBAHHOTO U TPAJAMIIMOHHOIO CeMEHU. MHOroe 3aBUCUT OT KOMIIETEHTHOCTH
IIEPCOHAIA, YMEHUS JIMarHOCTUPOBATh CTEIbHOCTb, BBIABIATH JKMBOTHBIX B OXOT€ M COOJIOAATH
MIPOTOKOJIBI TOPMOHANBHON cTUMysuU. CyliecTByeT 0OpaTHO MPOMOPIMOHANIbHAS 3aBUCUMOCTh
MEXJIYy TOPMOHAMH, PETYIHPYIOIIMMHA (QEPTUIBHOCTh, W TOPMOHAMH, CTUMYIHPYIOIIUMU
MoJIOKOOTAauy. CIMIIKOM paHHEE OCEMEHEHNE MOXKET OTPHULIATEIBHO CKAa3aThCsl HA IPOAYKTUBHOCTH.

[Iporpammy oceMeHeHHsT OOBIYHO HAYMHAIOT NMpUMepHO Ha 60-i neHp mocie oréna. ITo
MTO3BOJISIET MTOBTOPUTH MOMBITKH Omke K 90-my u 120-my nHsM, obGecrieurBasi TpH OCEMEHEHHUS B
ONTUMAJIBHBIN nepuoa. HekoTopbie X0351CTBA HAMEPEHHO YBEIMYUBAIOT CEPBUC-NIEPUO, TPOBOIS
nepBoe ocemeHenune Ha 90-it wiu gaxke 110-it neHp mocne orena. D10 00YCIOBICHO TEM, YTO MUK
JaKTauu npuxoauTcs npuMepHo Ha 100-ii neHb. PanHee oceMeHeHre MOXKET ITOMEIIATh )KUBOTHOMY
JOCTUYb MAKCUMAaJbHOM MPOAYKTUBHOCTU. JJIs1 XO3SIMCTB, OPMEHTHUPOBAHHBIX Ha IMPOU3BOICTBO
MOJIOKa, O0JIee [T031HEE OCEMEHEHHUE MOXKET OBITh 00Jiee BBITOAHBIM. BajkHO clenTh 3a COCTOSHUEM
KUBOTHBIX, HE JIOMYyCKas OKUPEHHMsI, TAaK KaK B MPOTHBHOM cllyyae KOpoBa OyIeT TpaTuth OOJbIle
SHEPruM Ha ce0sl U 10/, MEHBIIIE — Ha IPOU3BOJCTBO MOJIOKA.

OpHoM U3 TTIaBHBIX MTPOOJIEM B MHTEHCUBHOM IIPOU3BOJICTBE MOJIOKA OT KPYITHOT'O POraToro
CKOTa SIBJISIETCSI 3HAYUTENIbHOE PACXOXKIACHHE MEXKIY 3aJ0KEHHBIM TN€HETMYECKUM IOTEHLHAIOM
MIPOJYKTUBHOCTH M TEM, HACKOJIBKO OH pEAIM3yeTCsl Ha MpaKTUKE. DTO HANPSIMYK YXYJAIIAeT
IKOHOMHYECKYIO 3()(PEKTHBHOCTE MOJOYHOW oTpaciu. [lo JaHHBIM WCClIeNIOBaHUM, peaabHas
peanu3anusi reHeTUYECKOro MOTEHIMaaa B COBPEMEHHBIX CTaJaxX OLEHUBAETCS CIELUAINCTAMHU Ha
ypoBHe 9000-10000 kr wmoJoka, mnpuy€éM OTOT TIOKa3aTeJb BO MHOTOM 3aBHCHUT OT
cOamaHCUPOBAHHOCTH KOPMJICHHSI W (PU3UOJIOTHYECKOTO COCTOSHUSI JKMBOTHBIX. Kpome TOTO,
CYIIIECTBEHHBIH Pa3pbiB B MPOJYKTUBHOCTA MEXKIY MaTepsiMU ObIKOB M MX JTOYEpPSAMH (KOpPOBaMH-
MMOTOMKaMH ) TAKKE CHUXKAET CTENEHb pPeaTn3allii BHICOKOTO T€HETUYECKOTI0 TOTEHIMAIa MOJIOYHOU
MPOTYKTUBHOCTH.

Matepuanbl 1 MeTObI HccIeA0BaHus. VccrienoBanme mpoBOIMIOCH Ha 0a3e COBPEMEHHBIX
BBICOKOMEXaHU3UPOBAHHBIX JKUBOTHOBOAYECKUX KOMIUIEKcoB B YeueHckoil PecnyOnuke. B
SKCIIEPUMEHTE y4acTBOBaO 178 yepHO-mecTphIX KOPOB U 38 OBIKOB-IIPOU3BOIUTENEH TONIITHHCKOM
nopoabl. JlONoJHUTENbHbIE HCCIEA0BAHUS M0 OMPEECIICHNUI0 ONTUMAIBHBIX CPOKOB OCEMEHEHUS
npoBoauiuck Ha 100 BBICOKONPOAYKTHUBHBIX KOPOBaX TOJIITUHCKOM TMOPOJABI C YPOBHEM
npoayktuBHocTd 16 000 kr mMosoka u Oozee. [ mporHo3a reHeTH4ecKoro MmoTeHIrana ObIKOB-
MIPOU3BOIUTENEH BBIYUCIISITN poauTenbekuil nuaekce ovika (PUB) no popmyne: PUb = (2M + MM +
MO) / 4, rne M — npoaykTuBHOCTh Matepu; MM — mpoayKTUBHOCTH MaTepu marepu; MO —
MPOIYKTUBHOCTh MaTepu OTIa. JKUBOTHBIE OBUIM pacHpeesieHbl Ha TPYIIbI B 3aBUCHUMOCTH OT
BEJIMYMHBI POJIUTENBCKOTO UHJEKCa ObIKa MO YAOK U MaccOBOMH J10J1e XKHUpa U Oemka.

MeTtonbl OleHKH (DU3HOIOTHYECKOrO CTaTyca: KIMHUYECKUE HCCIEAOBaHUS, PEKTAIbHOE
uccienoBanne u Y3U-mumarHoctuka (Ui ONpEeNeHUs 3aBEPUICHUS WHBOJIONUH MAaTKH).
bruoxumuueckue wuccnenoBaHus: omnpenesneHne MophOOMOXMMHMYECKMX IOKas3aTeiaed KpOoBU
(reMorio0MH, JEMKOUUTHI, OOHIMI OenoK, IIoKo3a, Kaiublui, ¢ochop u ap.). IlateHTOBaHHBIM
CIoco0 OIpeesieH!s] ONTUMAILHOTO BPEMEHU OCEMEHEHHSI: ONpeIeIeHNEe KOHIIEHTPAIIUH TITFOKO3bI
B CIIIOHE U OLEHKAa KpHCTaUIM3allMM BarvuHajJbHOW ciu3u. BusyaibHble U pediiekconoruueckue
METO/IbI BBISIBIIEHUSI OXOTHI: HAOJIIO/ICHUE 32 MIOBEACHUECKUMHU PEAKIIUSIMU KHUBOTHBIX, TPUMEHEHUE
OBIKOB-TIPOOHUKOB.

BusyaibHblii METOZ OCHOBAaH Ha BBISBJICHHM W3MEHEHHUU B IMOBEICHUM KOPOB U TEIOK. B
CTa/lMi0 BO30Y>XKICHHs MOJIOBOTO IUKJIA Y KUBOTHOTO MOJABISIETCS MUIIEBON pediiekc, ncye3aet
KBa4Ka, a aKT >KEBaHUs BO3MOXKEH TOJBKO IOCIIe COKpalleHus pyOma u oTpebKku. Kpome Toro,
Ipyrue ocoOu HayMHAIOT MphIraTh Ha Takyr KopoBy. HemocTaTok MeTona: BO3MOMKHBI OIIMOKH,
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MTOCKOJIBKY KOPOBBI C OOJIbHBIMH KOHEUHOCTSIMH MOTYT IO3BOJISTH APYTUM BCIPBITUBATH Ha ce0s
Ja’Ke TIPH OTCYTCTBUU HACTOSIICH OXOTHI.

Pednexconornueckuit crocod npemnoaaraeT UCIoib3oBaHue Obika-mpoOHuKa. OH HE TOJIBKO
MIOMOTaeT BBISIBUTh OXOTY y KOPOB H TEIOK, HO M YCHIIMBAET BCE MPOSBICHUS CTaIUU BO30YXKICHUS,
a TaKKe YCKOpSeT WMHBOJIONUIO MAaTKHd Y HENAaBHO POJMBIIUX KHUBOTHBIX. llepBblii BapHaHT:
KUBOTHBIX BBITYJUBAIOT BMECTE€ C OBIKOM-TIpOOHHMKOM, a HaOmromarens (uxcupyer pediekc
HEMOJIBIKHOCTU. BTOpoit BapuaHT: OblKa MPOBOAAT MEXAY PSAaMU >KUBOTHBIX U OCTAHABIMBAIOT
BO3JIE TEX KOPOB, Y KOTOPBIX 3aMETHBI IPU3HAKH CTaIUU BO30Y X 1eHUs. DPPEKTUBHOCTD BHIIIIE, SCITH
3a OBIKOM-TIPOOHHMKOM 3aKpeIUIEH crieuanuct. Eciu ObIK MOCTOSHHO CIeyeT 3a 0JIHOM KOPOBOH, €€
HYKHO yOpaTh M3 cTajga — TOT/la OH MEePeKII0UUTCS Ha Apyrux. HegocraTku MeToa: HEBO3ZMOKHO
TOYHO ONPEICNIUTh ONTHUMAIbHOE BpEMS JUIsI OCEMEHEHUs, a TaKKe IMPOUCXOIUT CTUMYJISLIHS
pa3psiBa GosutHKyJa. beika-mpoOHUKA UCTIONB3YIOT OTPAaHNYEHHOE BPeMsI (OKOJIO TPEX MECSIIEB), TaK
KaK [PH OTCYTCTBHH MOJKPEIUICHUS YCIOBHOTO peduiekca 6€3yCIOBHBIM U 0€3 MOTyueHUs CIiepMbl
Ha MCKYCCTBCHHYIO BarmHy OBIKM CTaHOBSITCS arpeCCHBHBIMHU. Takke Ui ATUX LEJIeH MOXKHO
MIPUMEHSITH CIIEUATbHO O0YyUEHHBIX COOaK.

BarunanpHBINH METO/ 3aKITFOYAETCS B OCMOTPE MPEIBEPHS BIIaraJIdIa, CaMOTO BIIarajuiia u
BIIATAJIMINHON 4YacTH WIeWKW MaTku. B craguio Bo30ykaeHuss HAONIOAAIOTCS XapaKTepHbIE
M3MEHEHHS: OTEK W MOKPACHEHHE CIM3UCTON OOOJOYKH, pacciadiieHHe KaHajla MUKW MaTKH, U3
KOTOPOTO BBIJENAETCS CIIN3b, CKAIUIMBAOIIASCS HA JIHE Baraiuiia.

Pe3yabTaThl Hcceq0BaHus. Pe3ybTaThl HCCIICTIOBAHUN BBISIBIIIA CYIIECTBEHHOE BIIMSHUC
YPOBHS T€HETUYECKOI0 OTEHI[MANa Ha CTENIEHb €r0 peaan3aluu. Y CTAHOBIEHO, YTO C YBETMYCHUEM
ponuTenbekoro nuaekca 0bikoB (PUB) mpoucxoaut CHUKCHHE CTETICHH PealTu3allii TeHETHIECKOTO
MOTEHIIMaja KaK Mo yA0I0, TaK U MO YKUPHOMOJIOYHOCTH.

Taoauua 1.
Crenenp peann3aldyd T€HETUYECKOT0 MOTEHIMANIa MPU3HAKOB MOJIOYHOW MPOIYKTUBHOCTH
nouepeit 6p1k0B B 3aBrcuMocTH oT PUB mo yzoto.

I'pynma PUB 651k0B 110 y1010, KT KonnuecTBo OBIKOB, TOII. Crenens peanuzanuu
TFeHETHYECKOT0 TIOTeHIHANA 10
yaomw, %
Menee 11 500 8 49
11 501-13 000 11 41
13 001-14 500 9 37
14 501-16 000 8 34
Bonee 16 001 2 31

Kak BuaHO u3 Tabmuuel 1, HaOmronaeTcss yeTkass TEHIACHIMS K CHIKEHUIO pealln3alluu
TEHETUYECKOr0 MOTEHIMAA 1o ynoto ¢ poctomM PUDB. AHanornynas 3akOHOMEpPHOCTb BBISIBICHA U
JUISL TIOKa3aTesied >KMPHOMOJIOYHOCTH: ¢ moBblieHHeM PUDB mo coxepxkaHuro xkupa B MOJIOKE
CHIDKAETCSl YPOBEHB PeaIn3allii T€HETUYECKOT0 NMOTEHIMAIIA ) KUPHOMOI09HOCTH co 109% (rpynma
o PUB menee 3,60%) 1o 97% (rpynmna o PUB Gonee 3,91%).

OnTumMuzanusi CpOKOB OCEMEHEHHUSI Ha OCHOBE (PM3MOJIOIMUYECKOT0 CTaTyca

Pe3ynbpraTel MCCIEIOBaHMI MO ONPENEICHUIO ONTHUMAJIBHBIX CPOKOB OCEMEHEHHs IOcCie
oTeNa MOoKa3ajld CYLIECTBEHHbIE pa3ianuus B 3()(PEKTHUBHOCTH OCEMEHEHHs B Pa3HbIE IMEPHOMIbI
(Tabmuma 2).

Taoanma 2.
Pe3y1bTaTHBHOCTH OCEMEHEHUSI KOPOB B 3aBUCHUMOCTH OT CPOKOB MOCJIE€ OTENA.
Ilepuoa ocemeHeHus nocine KoanuectBo [TInonoTBOpHO Nunexc
oTejia, JHeH OCEMEHEHHBIX KOPOB oceMeHeHo, % OCEMEHEHUS

40-60 20 45,0 15

80-100 52 46,1 1,7
110-130 63 76,2 1,3
150-180 10 23,3 2,5
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Haubonbimas pe3yabTaTuBHOCT, oceMeHeHus (76,2%) JocTurHyTta B TpyIie KOpOB,
oceMeHeHHBIX B nepuof 110—-130 nueit nocne orena. [Ipu 3ToM HHAEKC OCEMEHEHHUS B 3TOM rpyIie
Obl1 HamMeHbIMM (1,3), YTO CBUIETENBCTBYET O BBICOKOH A((PEKTUBHOCTH OCEMEHEHHS.
Broxumuueckue mokazaresnu KpoBU B 3aBUCIMOCTH OT CPOKOB OCEMEHEHHS

UccnenoBanus MophoOMOXUMHUYECKUX TTOKa3aTesiel KPOBHU BBISIBUIIN CYIIECTBEHHBIE Pa3IuuUs
B 3aBHCHMOCTH OT CpPOKOB oceMmeHeHus (Tabnuma 3). Haumbonee OnmarompusTHBIE MMOKa3aTeln
OTMEYEHBI Y KOPOB, 0ceMeHeHHBIX B nieproa 110—-130 aueit mocie orena.

Taoauna 3.
MophobroxrumMrIecKre MoKa3aTeIi KPOBU KOPOB B 3aBUCHMOCTH OT MEPUOJIOB OCEMEHEHUS
IToka3arenb 40-60 mueii | 80—100 gueii | 110-130 gueii | 150—180 gueit
I'emoriobuH, r/n 88,30 95,10 99,15 93,76
JleKOLUTEI, THIC./MM> 10,04 9,88 9,12 9,10
OOmumii 6eok, /1 66,29 65,93 70,03 65,10
I'1rox03a, MMOJIB/JI 2,63 2,72 3,21 2,36
OOmmmii KaabLui, MMOJIB/JI 2,23 2,34 2,45 2,25

*Ipumeuanue: * p<0,05; ** p<0,01 no cpasnenuio c epynnoti 40-60 oneu*

Kak BumHO M3 Tabmumes! 3, y KopoB, ocemeHeHHBIX B mepuoj 110-130 mueit mocne orena,
OTMEUYCHBI HanboJiee BHICOKHE MMOKa3areau remorioouHa (99,18 r/m), obmero 6enka (71,05 r/im) n
TIIIOKO3BI (3,22 MMOJIB/J), YTO CBHETEILCTBYET O JIydIieM (U3UOJOTHYECKOM CTaTyce KUBOTHBIX
STOM IPYMNIIHI.

KoMruieKkcHBIN anropuT™M ONpeAeeHrs ONTUMAIFHOTO MOMEHTa oceMeHeHus. Ha ocHoBe
MOJyYEHHBIX pE3yJbTaTOB pPa3pabOTaH KOMILJIEKCHBIN aJITrOPUTM ONPEACTICHHUS ONTHMAJIbHOIO
MOMEHTa OCEMCHCHHSI, BKIFOUAFOIIIHIA;

1. O1neHKy reHeTHYecKOro MOTEHIUala, ONpeAeIeHHe POIUTEIbCKOr0 HHIEKCa ObIKa
(PUB) u nporHo3upoBaHue MoTeHIMAaNa MPOAYKTUBHOCTU nouepeil. s ObikoB ¢ BbhicokuM PUB
(>13 000 kr mo ymorw) TpeOYIOTCs 0COOBIC YCIOBHS COACPIKAHUS U KOPMIICHHS ISl peau3alin
TeHETHYECKOTO MOTEHITHANIA.

2. KoHnTponbs BoccTaHOBIEHHS (PU3HOJIOIMUYECKOTO CTaTyca Mocie oTesla: MOHUTOPUHT
MHBOJIIOIIMM MaTKU (peKTalbHOE HccienoBanue, Y3H1).

3. OmnpeneneHre TOTOBHOCTH K OCEMEHEHMIO: METOJ OIEHKH KpUCTAJUIM3aLuU
BarMHAJIBHOM CIIM3H U COJEPIKAHUS TIFOKO3BI B CITIOHE.

4. bruoxumuueckuit KOHTPOJIb KPOBU (TeMOrJIOOnH, 001IHi OeNoK, III0K03a).

5. OmnpeneneHre NPU3HAKOB OXOTHI: BU3YaJIbHOE HAOINIOJCHHE 32 IMOBEICHUYCCKUMHU

peakiusaMu (peIeKC «HEMOABMKHOCTHY), HCHOJb30BaHHE OBIKOB-TIPOOHUKOB [UISi BBISBICHHS
OXOTBI, PETYJISIPHBIA OCMOTpP HEe MeHee 3—5 pa3 B JICHb JUIsl BBISABJICHUS KOPOB B 0XOTe (y4HTHIBAs,
470 y 30% KOpOB NPOIOJIKUTEIBHOCTh OXOThI COCTABIIIET MEHEE 6 YaCOB).

6. [Ipunstue penieHuss 00 OCEMEHEHUHU: TPOBEJIEHHE MPOLUEAYPhl C YYETOM
TEHETUYECKOro IOTEHIHaNa, (PU3MOJIOrMYECKOro CcTaTyca W TOBEJAEHYeCKMX peakuui. [lns
BBICOKOITPOTYKTUBHBIX KOPOB C BHICOKMM I'€HETUYECKHM MOTEHLIMAJIOM PEKOMEHI0BAHO CMEIllEHNE
cpoka nepsoro oceMeHeHus kK 110—130 gusam nocne orena.

BoiBoabl. B xone uccnenoBaHusi ycTaHOBJIEHAa OOpaTHash 3aBUCMMOCTb MEXIYy YpPOBHEM
renernueckoro norenuuana (PUB) u crenensto ero peanuzanuu: y nouepeit 6oikos ¢ PUB no ynoto
Menee 11 500 xr crenens peanuzamnuu coctaBuia 49%, Torna kak y nouepeit 6e1koB ¢ PUB 6onee 16
001 xr — numb 31%. OnpeneneH oNTUMAIBHBIN NEPUOJ OCEMEHEHHS BBICOKOIIPOAYKTUBHBIX KOPOB
— 110-130 nmeir mocie oTena, MPH KOTOPOM JIOCTUTAETCS MaKCHMallbHAsi pe3yJIbTATHBHOCTH
ocemeHenust (76,2%) u OmaronpusTHble MOPPOOHMOXMMUYECKHE IMOKa3aTeIu KpPOBH. BBIsABIEHBI
KpUTEPUH (U3UOJIOIMUECKONH FOTOBHOCTH K OCEMEHEHMIO: COJEp)KaHUE I'eMOrjIo0MHa B KPOBU HE
MeHee 99 /1, TmIOKO3bl — 3,22 MMOIIB/J, 3aBEpIICHHWE WHBOJIOIMH MATKH 1O MaHHBIM Y3U-
IUAarHOCTHKHU. Pa3paboTaH KOMIUJIEKCHBIM alrOpPUTM OINpPENENEeHUsl ONTUMAJIBHOTO MOMEHTa
OCEMEHEHUs1, UHTETPUPYIOLIHH OLEHKY TeHETHYECKOTr0 MOTeHIUaa, (PU3HOIOTHIECKOT0 CTaTyca U
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MOBE/ICHYECKUX peaKlNii )KUBOTHBIX. PexomenioBaHo nuddepeHImpoBaTh CTpaTerui0 0CEMEHEHUS
JUTSI TIJIEMEHHBIX M TOBAPHBIX XO3SUCTB: ISl TFIEMEHHBIX BaXKEH BHICOKHI MPOLICHT BBIXO/IA TEJAT (HE
Mmenee 80%) npu cTporom coOIIOACHUH CPOKOB OCEMEHEHHS, 111 KOMMEPUYECKUX — OalaHc MEXIy
MOJIOYHOM NPOXYKTUBHOCTBIO u BOCITPOU3BOJICTBOM. [TepcniexTuBbI JaJbHEUIINX
UCCIIETOBAaHUM CBSI3aHBI C Pa3padoTKoi Au(depeHIINPOBAHHBIX CTpATErUii OCEMEHEHHUSI Ui OBIKOB
C Ppa3IMYHBIM YpPOBHEM T'€HETHYECKOro IMOTEHIMajda M CO3/JaHHEeM CHCTEMbl MOHUTOPUHTA
(U3HOIOrHYECKOro CTaTyca >KUBOTHBIX B pealbHOM BPEMEHH.

3akarouenue. [IpoBefcHHBIC HCCIEIOBAaHUS TMOATBEPIWIM THUIIOTE3y O HEOOXOIUMOCTU
KOMIUIEKCHOTO ~TOJXOJa K ONPEACNICHUI0 ONTUMAJIbHOIO MOMEHTa OCEMEHEHHSI KOpPOB,
VYHUTHIBAIONIETO KAaK TeHETHYeCKHue (PaKTOphl, Tak U (PU3MOJIOTHYECKOE COCTOSHUE >KUBOTHBIX.
VYCTaHOBIEHO, YTO CTENEeHb pealu3alli TeHETHYECKOro MOTEHILMada HaxOoJuTCs B OOpaTHOM
3aBUCMMOCTH OT BEJIMYHMHBI POJaUTEIbCKOro muaekca Obika (PMB). Huskuil ypoBeHs peanuzanuu
(31%) npocnexuBaeTcss y HIPOU3BOAUTENICH C MOTEHIUAIOM HPOAYKTUBHOCTH, MPEBBIIIAIOLIIUM
CpeIHUEe MOKa3aTeIu CTaja Mo yaor 6osee yeM Ha 50%. DTO CBUACTEIBCTBYET O HEOOXOAMMOCTH
g depeHIIMPOBAHHOTO TMOAX0Aa K OCEMEHEHHI0 KOPOB C pa3HbIM ypPOBHEM T'€HETHYECKOTO
noteHumana. OmnpeneneHue ONTUMAIBHOIO BPEMEHHU OCEMEHEHUS HE JOJDKHO OCHOBBIBATHCS
UCKITIOYUTENIbHO Ha KaJeHJApHBIX Cpokax mocie oTena. Haubonee BbICOKas pe3yJIbTaTHBHOCTH
ocemeHenus (76,2%) gocturHyra mpu mpoBeneHuH mpoueaypsl B nepuoa 110-130 mueit mocne
oTeJa, YTO CBA3aHO C MOJHBIM BOCCTAHOBIEHHUEM PEMPOIYKTHBHOW CHUCTEMBI U OJIAronpHITHBIM
(U3HONOTMYECKUM CTaTyCOM JKMBOTHBIX. J[Is BBICOKONIPOIYKTHUBHBIX KOPOB C BBICOKUM
TeHETUYECKUM TOTEHIIMAIOM OceMeHeHue B Ooisiee panHue cpoku (40—60 nHel) sBIseTCS MEHee
s dhexTuBHBIM (45% TUTOTOTBOPHO OCEMEHEHHBIX ) U MOXKET HETaTHBHO CKa3aThCs HA PealTU3aIHH X
MPOYKTUBHOTO MOTEHIIHANA.

Pa3paboTaHHbIil KOMIUIEKCHBII ~ QJIrOPUTM  ONPEICNIEHHUS ONTUMAIBHOIO  MOMEHTa
OCEMEHEHUS TI03BOJISIET MOBLICUTH 3(h(PEKTUBHOCTH BOCIIPOM3BOICTBA CTa/la 332 CUET COIIACOBAHUS
TeHETUYECKOT0 MOTEHIMaIa U PU3NO0JIOTUYECKOTO CTaTyca KOPOB.
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BUOJIOI'MYECKOE PASHOOBPA3HUE I'PY3UU U EI'O POJIb B
PA3BUTHUU DKOTYPU3MA B CTPAHE

3youramsBuian T.K.,
0-p 2eoep. HAYK, npenoodasameilb Kageopvl mypuzma, ucciedosameis 8 cihepe mypusma,
Tenasckuii 2cocyoapcmeenHulli ynusepcumem, Tenasu

Annomayusn. 3emnsn npedcmasisiem coboli 02poMHOe pa3ZHOOOpa3Uue JCUBbIX OP2AHUMO8, 00bEOUHSIOWee PA3TULHbLe
6UObL paAcmenull, JHCUBOMHBIX, HACEKOMbIX U MUKPOOp2anuzmos. Buonocuueckoe pasnoobpasue exmouaem 6 cebs
PasHooOpasue 6HYymMpu U008, MeHCOY BUOAMU U 8 IKOCUCHEMAX.

OOHUM U3 BAJICHETIMUX MOMUBOS 3AWUMbL DUOPAZHOOOPA3US ABNAEMCSL IKOAOUYEeCKULl hakmop. Budvl pazeusaromces 6
IKOCUCTNEMAX MUTLTUOHDL, mblcadu em. Medicoy numu Gopmupyiomces paziuuHble Munvl 63auMOOMHOWEHUL, KOMOpble
nepenyematromces opye ¢ opyeom. Tax ckradvleaemcsi nuujesas cems Uil NUWeast Yyenb, 6 KOMopoU 6ce COCMABNsIoOWUe
36€Hbs (OpeaHu3Mbl) AGNAOMCA nuujell 0l Ciedyrue2o 36eHd. JJocmamoyuno, umodvl 00UuH MAKou 6ud OKA3Aics Noo
Vepo301l UcYe3Ho8e Usl, Ymobbl 6Cs IKOCUCmemMa bbLia nompscena 00 ocHoganus. buonosuueckoe pasnoobpaszue — smo
€80€20 pooa yenwv, 8 KOMOPOIL 6Ce HCUBBIE OP2AHUIMBL 83AUMOCEA3aHbL. Henosex makoice s81AemMCsi COCMABGHOU YACMbIO
amou npupoonou yenu. Koeoa oOun KoMNnoHewm cucmemvl HAPYUIAEMCSA UTU UBMEHSEMCs, CYujecmeosanue Opyeux
KOMNOHEeHMOo8 MeHsemcs 6 omgem. 110omomy Heobxo0umo nodoepicueams my Yenouxy u He pazpvléams €€, umoowvl
npUPOOa Mo2ia npoooNCAMy GYHKYUOHUPOSams Ha Haute 6nazo [1].

I'pysus — peecuon na Kaexaze, omauuaiowuiics 6ozameim 6uopaznoobpasuem. bBuopasnoobpasue moeil cmpanbi
VHUKAIbHO KAK ¢ MOYKU 3PEHUSI HAYUOHANILHO20, MAK U MENCOYHAPOOH020 3HadeHust. [103momy ouenb 8adicHo 3auuams
npUpPoOHoe Hacredue, a MaKdice nPosoOUMb €20 ddibHeluiue UCCLe008aHUsL U u3yueHue. B cmpane mno2o oxpansemvlix
meppumoputi, HAYUOHAILHLIX NAPKOS, d MAKICe MNIAHOBbIX OXPAHSIEMbIX PAUOH08, 20e COOpaHbl U 3auUUleHbl
npedcmagumenu buopasnoobpasus. Taxue meppumopuu — geunoe coxkposuue Ipyzuu. OHU SGIIOMCSL BANCHBIM
UCTOYHUKOM JICOSL PA3GUMUSL KYPOPMHLIX 30H, IKOMYPUIMA 1 nonyaspuzayuu I py3uu Ha MesrcOyHapoOHOM YPOGHe.
Kniouesvle cnosa: Ouopasznoobpasue, 9KOCUCEMbl, UHOEKC OUOPA3HOOOPA3UsL, OXpAaHAeMble MEpPUmMopul,
3an08eOHUKIL, IKOMYPUIM.

BIODIVERSITY OF GEORGIA AND ITS ROLE IN THE
DEVELOPMENT OF ECOTOURISM IN THE COUNTRY

Zubitashvili T.K.,
Doctor of Geographical Sciences, Teacher of the Department of Tourism,
Researcher in the field of tourism Telava State University, Telavi

Annotation. The Earth represents a huge diversity of living organisms, which unites various types of plants, animals,
insects and microorganisms. Biodiversity includes diversity within species, between species and in ecosystems.

One of the essential motives for the protection of biodiversity is the ecological factor. Species develop in ecosystems for
millions, thousands of years. Various types of relationships are formed between them, which are intertwined with each
other. This is how a food web or food chain is formed, in which all the constituent links (organisms) are food for the next
link. It is enough for such species to be threatened with extinction for the entire ecosystem to be shaken to its foundations.
Biodiversity is a kind of chain in which all living organisms are interconnected. Among them, humans are a constituent
part of this natural chain. When one component of this chain is disrupted or changed, the existence of other components
will change in response. Therefore, it is necessary that this chain be maintained and not broken, so that nature can
continue to function for our benefit [1].

Georgia, the country | represent, is a region in the Caucasus that is very distinguished by its biodiversity. The biodiversity
of my country is unique in terms of both national and international importance. Therefore, it is very important to protect
the natural heritage and its further research and exploration. The country has many protected areas, national parks, and
also planned protected areas where representatives of biodiversity are gathered and protected. Such areas are the eternal
treasure of Georgia. They are an important source of resort areas, ecotourism development, and population of Georgia
at the international level.

Keywords: biodiversity, ecosystems, biodiversity index, protected areas, reserves, recreational functions, ecotourism.

Discussion. Biodiversity is the diversity of life on Earth and represents the diversity of living

systems at different levels, from genes to the biosphere. It is the most complex and, at the same time,
the most important component of our planet, and human well-being is closely related to it.
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Biodiversity is the basis of human existence, it is part of our daily lives and livelihoods, and it
represents important resources necessary for existence.

The term “biodiversity” was first introduced into scientific literature in 1988 by zoologist E.
Wilson. The protection and care of the Earth’s biodiversity has become one of the most important
concerns not only of environmentalists, but also of world politics. We call a place where many species
are concentrated biologically diverse. “Biodiversity” also refers to the diverse environments and
landscapes in which organisms live, that is, the living environment of organisms. Specialists are
constantly identifying the main, target centers of biodiversity on Earth, clarifying the main foci of the
gene pool of the planet’s organic world and planning a strategy for their survival.

There are currently 25 biodiversity hotspots on Earth. Hotspots are regions with significant
biodiversity and are at the same time under threat. Such hotspots account for a total of 1.4% of the
Earth's land area. One such “hot spot” is the Caucasus, namely Georgia. The Caucasus is also among
the 200 global ecoregions, which are allocated by the World Wide Fund for Nature (WWF) based on
such criteria as: species diversity, level of endemism, taxonomic uniqueness, evolutionary processes
and features of the historical development of flora and fauna, diversity of vegetation types and rarity
of biomes at the global level.

The essence of biodiversity protection is to maintain the integrity of the Earth's ecosystems,
i.e. the preservation of key species. The protection of biodiversity and the proper exploitation of its
wealth, proper regulation of its use, and the protection of natural resources are of great national
importance.

To determine biodiversity, the number of species of living organisms is counted. The number
of species is directly related to both geographical factors and By the size of the country. In order to
exclude the factor of the size of the country, biodiversity is calculated for every 10 thousand sq. km
of the country. According to experts, there are approximately 12—13 million species in the world, of
which only 1/10 have been studied.

The Biodiversity Index of a country is a factor used to compare the biodiversity of individual
countries. The average active biodiversity index of the Earth is 2700. According to the average active
biodiversity index, Georgia (2728) is 36th in the world and first in Europe. As we know, Latin
American countries are the leaders in the world in terms of biodiversity, and tropical forests stand out
among ecosystems. These forests occupy only 8% of the land area of our planet, although 90% of the
number of species is concentrated here.

As for Georgia, which is located at the crossroads of Europe and Asia, it represents the
diversity of both Asia and Europe in climatic and geographical terms. Despite the small size of the
territory (69,700 sg. km), the territory of Georgia is distinguished by its biodiversity. The biological
diversity of our country has an invaluable value, taking into account its ecological, social, economic,
cultural and aesthetic significance. Among the countries with a subtropical climate, Georgia is one of
the richest in floristic terms. Our country is one of the centers of the origin and diversity of cultivated
plants. Many excellent varieties of vines, cereals, fruit trees, etc. have been formed here. The unique
phytogenofond of Georgia is a living monument of the country's natural and cultural heritage, the
study, protection and restoration of which is of great importance for humanity.

Georgia ranks 63rd in the world and 5th in Europe in terms of the total number of higher plant
species. As for the total number of mammal species in the world, Georgia ranks 80th in the world and
first in Europe. There are 322 species of birds in Georgia, which places it 71st in the world and one
of the first in Europe. Georgia ranks 39th in terms of the number of freshwater fish species (km2).
Brazil ranks first in the world in terms of the total number of animal species, while Georgia ranks
first in Europe [2].

One indicator of biodiversity is the share of endemic species in the total number of plants and
animals. With an endemism rate of 8%, Georgia ranks 56th in the world and fourth in Europe. Georgia
is a country in the Caucasus distinguished by its flora endemics.

The country is home to about 100 species of mammals, 330 species of birds, 48 species of
reptiles, 11 species of amphibians, and 160 species of fish. Due to habitat degradation and
overexploitation, many species of plants and animals are threatened with extinction. 29 species of
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mammals, 35 species of birds, 11 species of reptiles, 2 species of amphibians, 14 species of fish, and
56 species of woody plants are included in the national Red List. Currently, 139 species of fauna and
56 species of woody flora are included in the Georgian Red List; of these, 43 species of animals and
20 species of plants are classified as “endangered” or “critically endangered”. Many animal species
found in Georgia are also threatened globally [2].

Georgia's natural conditions, landscape, flora and fauna can create favorable conditions for
the development of ecotourism, nature-based tourism, green tourism. Like many countries in the
world, Georgia has not escaped such a global problem as environmental pollution. Deforestation,
depletion of fertile lands, pollution of soil, water, air, reservoirs and poaching have had a negative
impact on the biological diversity of living nature. Huge hydroelectric power plants have disrupted
the ecological balance of the mountain valley, changed the microclimate and threatened both flora
and fauna.

The goal of combining ecotourism with tourism was precisely that the income from tourism
should take care of preserving the environment. For this purpose, protected areas, reserves and
national parks have been created around the world, where representatives of the biodiversity
characteristic of the region are gathered. Many countries are actively using combination tours to care
for the environment.

The main function of protected areas is to protect the country's natural heritage, but they
usually have many other functions — providing clean water and air to the population, promoting
tourism, education, science, and promoting the country internationally. Today, protected areas are not
fenced off and off-limits zones, but can be used for various purposes, of course, depending on their
status and category [3].

Many international organizations have been created to protect biodiversity. The most famous
of these is the World Wide Fund for Nature (WWF), an international non-governmental organization
that works on the conservation, research, and restoration of the natural environment. In the past, it
was called the World Wildlife Fund, which remains its official name in Canada and the United States
to this day. It is the largest independent conservation organization in the world, with more than 5
million supporters and operates in more than 100 countries. Their mission is to “stop and resist the
destruction of our environment”.

The main threats to biodiversity, both worldwide and in Georgia, are habitat
degradation/destruction, overexploitation of resources, the spread of alien species, and environmental
pollution. Therefore, all attention is focused on preserving and protecting existing resources in the
country. The main environment for biodiversity is protected landscapes and protected areas, where
untouched groves and primary arid forest landscapes are preserved. Existing areas are the primary
source of ecotourism development in the country. In connection with tourism, such areas can bring
great benefits. In particular, ecotourism literally means traveling in nature. Its main principles are to
minimize negative impacts on nature. Therefore, revenues from tourism are successfully used to care
for protected areas and reserves.

The driving force of ecotourism is commercial interest, and this form of tourism is a form of
nature use (like any form of human activity carried out in nature) and therefore ultimately has an
impact on the territory. This form of tourism differs from other forms in that its realized tourist
product significantly reduces the negative impact on the landscape through the rational organization
of routes [4].

Ecotourism — in general, means travel undertaken to explore the natural environment and
human-made cultural diversity, without causing harm to them. Ecotourism is a mechanism for the
conservation of natural and cultural resources (including biodiversity), as well as a means of
sustainable development of the periphery. Ecotourism is travel by tourists who are clearly aware of
their responsibility for the environment. The goal of such tours is to interact with wildlife. Ecotourism
minimizes the negative environmental and cultural-social impacts. It contributes to the growth of
economic incomes of the population of protected areas and regions. At the same time, travel not only
serves the conservation of ecosystems, but also respects the interests of the local population [4].
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The planned and thoughtful development of national parks and tourism activities in Georgia
will contribute not only to the rehabilitation of the country's ecosystem, but will also bring high
economic incomes, both for the population of the region and for the country as a whole. All this is
the main task of sustainable development of tourism in the country.

Georgia has great potential for the development of ecotourism: breathtaking nature, which has
preserved its pristine appearance to this day, the purity of the main components of the biosphere -
water, air, soil, the richest flora and fauna. A diverse landscape is concentrated on the small territory
of Georgia, from humid subtropics to glaciers; the Greater Caucasus Range, numerous rivers and
caves, waterfalls create a solid foundation for the development of ecotourism. One of the main
components of ecotourism activities is biological diversity.

The history of the protection of natural areas in Georgia begins centuries ago. Moreover, in
the distant past, measures were taken and various rules of legal regulation were drawn up. This
process began as early as the 12th century and is actively continuing to this day. In 1996, the
Parliament of Georgia adopted the Law “On the System of Protected Areas of Georgia». This law
creates the legal basis for the establishment of protected areas, the purpose of which is to protect the
country's remarkable natural environment and valuable cultural heritage [5].

The development of a network of protected areas is of particular importance for the
preservation of Georgia's unique biodiversity. Currently, according to IUCN criteria, there are 100
protected areas of 6 different categories in Georgia, including:

* 14 state reserves,

* 15 national parks,

* 40 natural monuments,

* 5 protected areas,

* 5 protected landscapes

* 1 multipurpose area

As of 2024, the area of protected areas is 927,748 hectares, which is approximately 13.3% of
the territory of Georgia. Their role in preserving biodiversity in the country is important [5].

The high level of biodiversity and wildlife conservation in Georgia has led to the fact that 11
of Georgia's reserves are currently included in the World Heritage List. A significant part of the
protected areas is located in the mountainous zone of Georgia. The territories of Georgia's national
parks are represented by untouched natural complexes, the same reserves, which require a strict
protection regime. Protected areas are also characterized by a recreational function. There are many
objects with a recreational function on the territory of Georgia. The Tusheti region is worth
mentioning. Its healthy climate, abundance of ultraviolet rays, mineral waters and vast pine forest
massifs create favorable conditions for using this region for resort and recreational purposes. In this
regard, Khevsureti and Pshavi are also distinguished by their unique objects. The archaeological
monuments of the ancient era of Khevsureti deserve special attention — Shatili, Barisakho, Kvetera,
Choeti and many others. From a recreational point of view, the mountain villages in the Chanchakhi
Gorge are promising objects, where it is possible to organize light summer camping. However, here
too, nature conservation measures need to be taken into account. The glacial-nival zone of Racha-
Svaneti also attracts a large number of tourists and climbers with its difficult-to-reach, picturesque
snowy and icy peaks [6].

Zoning of landscape and recreational opportunities of national parks in Georgia can be
presented as follows:

1. Landscapes with optimal conditions for recreation;

2. Landscapes with interesting scenic (landscape) diversity; favorable for the organization of
mass recreation and tourism;

3. Landscapes, mainly for the development of mountain tourism and mountaineering (nival
landscapes).

As for the further development of Georgia's tourism and recreational economy, human activity
should not damage the natural environment, but should create a natural balance, preserve the
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environment and constantly take care of the restoration of resources. All this, ultimately, serves to
improve the economic, socio-cultural and ecological situation of the country [6].

Conclusion: The preservation of biodiversity is of great ecological, economic and social
importance. Many living species are facing the threat of extinction, which is due to population growth,
large-scale use of natural resources and agricultural activities. The health and well-being of society
are directly linked to biodiversity. Biodiversity also provides genetic resources for agriculture and
biological resources for people.

Georgia's biodiversity protection is important not only at the national level, but also globally,
as the country is a priority area for biodiversity conservation; in addition, due to existing threats,
Georgia is a biodiversity hotspot.

The number of tourists in the country is increasing every year, which significantly strengthens
the country's economy. Both domestic and inbound tourism play an important role. Many local young
people are actively involved in organizing 1-2-day tours. Tours that are organized on weekends or on
days off are very successful, because they are not expensive tours and almost all interested parties
can participate.

To promote tourism, close cooperation with Georgia's protected areas and national parks and
the implementation of joint interagency projects are necessary. For the development of active and
guided tourism, special importance is attached to the training and retraining of professional guides.
Also, the preparation of guides, maps and other information materials at a highly professional level,
and the organization of rescue services.
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JEMOT'PA®USA 'OPHBIX PETHOHOB I'PY3UHU U IIEPCIIEKTUBbI
PAZBUTUA MEJULHUHCKOI'O 1 O3JOPOBUTEJIBHOI'O TYPU3MA

3youramBuiu T.K.
0-p 2eoep. HAYK, npenodasamenv Kageopvl mypuzma, ucciedosamennv 6 cpepe mypusma,
Tenasckuii 2ocyoapcmeennulii yHusepcumem, Tenasu
Jeknamsuan J.I'.
cmydenm [-20 Kypca haxyivmema 6uoMeOUYyUHCKOU UHICEHepUul,
I'py3unckuii mexnuueckuil yHueepcumem, Tounucu

Annomauyusn. I'opHble pecuonbl 3aHUMAION BAJCHOE MECMO 8 PA3GUMUU U (OPMUPOBAHULU YeL0BEUECKOU UCMOPUL.
Hcnonvzosanue 2op 0na noceneHutl 60CX00um K OpesHUM 8PEMEHAM, HOCKOTIbKY SMU MEPPUMopuu 6ce20a npedCmasisiiu
€060t brazonpusimuyio u 6e3onacHyio cpedy 0as 060ponst. Imo kacaemces yusuauzayuu, mo 20pvl 6ce20d NPeOCmasisiiu
coboti sadichblll bapvep Ha nymu ee pacnpocmpanenusi. 1 opHoe Hacenenue UCmopuiecKu GbICIMYNAn0 3aUUMHUKOM
€80€20 0bpaza HcusHu, Mmpaouyuti u Kyibmypel. B ecopax cgopmuposanuce yuukaivhvie HApOoObl, OMIUYABUUECS]
cmpoz2oil uzonayuen. Hzonsyus Hapooos, JHeusywux 6 00HoU 2opHol cucmeme (6 cayuae I pysunckoeo Kaekasa), na
NPOMSAANCEHUU BEKOG ObLIA HACONIBKO BENUKA, UIMO MO NPUBELO K (QOPMUPOBAHUIO PA3IUYHBIX A3bIKOGLIX OUANIEKMOS,
ocobenHocmell 00exHcObl, 2ACMPOHOMUU U MPAOUYUIL.

B cospemennyio snoxy passumue yusumuzayuu U aKMueHoe GHeOPEHUe HOBbIX MEXHONO2UL 3HAYUMENbHO U3MEHUIU
IKOHOMUHECKYIO, COUUANLHYIO U IKOLOSUYECKYIO Cpedy 20pHbIX pe2uor08. OOHAKO MOJCHO MAKdice CKA3amb, Ymo
MecmHoe 2ophoe Hacenenue Ipysuu 00OCMAmouHo YCMOUYUBO K MEXHONOSUIM U CIPEMUMC MEEPO0 COXPAHSMb
HOOIUHHbIE MPAOUYUL, KOMOPble GeKAMU NePedasaiuch Om npeokos K NOMOMKAM U He UMEION AHA0208 Hu20e 8 Mupe.
B 0annoit pabome mvl paccmompum demozpaghuueckyio cumyayuio 8 2o0pHuix paionax I pysuu, nanuuue ieuebuvix u
0300POBUMENLHBIX PECYPCOB U UX POIb 8 YCHEUIHOM PA3BUMULU PEKPEAYUOHHO20 U KYPOPMHO20 MYPUSMA 8 CIMpaHe.
Kniouesvie cnosa: oemozpausi, ieuebuvie u 0300posUMENbHbIE PECYPCbl, OPHBLE HCUMENU, MPAOUYUY, NOOTUHHOCTD,
2OPHUILL MYPUBM.

DEMOGRAPHY OF THE MOUNTAINOUS REGIONS OF GEORGIA AND PROSPECTS
FOR THE DEVELOPMENT OF MEDICAL AND HEALTH TOURISM

Zubitashvili T.K.,
Doctor of Geographical Sciences,
Teacher of the Department of Tourism, Researcher in the field of tourism
Telava State University, Telavi
Lekiashvili D.G.,
1st year student Faculty of Biomedical Engineering
Georgian Technical University, Thilisi

Abstract. Mountainous regions occupy an important place in the development and formation of human history. The use
of mountains for housing dates back to ancient times, as these territories have always represented a favorable and safe
environment for defense. As for civilization, mountains have always represented an important barrier to its spread. The
mountain population has always been warriors defending their own way of life, traditions and culture. In the mountains,
unique peoples formed, distinguished by their strictly protected isolation. The isolation of people living in the same
mountain system (in the case of the Caucasus of Georgia) was so great over the centuries that this led to the formation
of different language dialects, clothing, gastronomy and traditions.

In modern times, the development of civilization and, along with it, the active introduction of new technologies have
significantly changed the economic, social and ecological environment of mountainous regions. However, we can also
say that the local mountain population of Georgia is quite resistant to technology and is trying to firmly preserve authentic
traditions preserved by their ancestors for centuries and passed down to their descendants, which have no analogues
anywhere else.

In this paper, we will discuss the demographic situation of the mountainous regions of Georgia, the existence of medical
and health-improving resources and their role in the successful development of recreational and resort tourism in the
country.

Keywords: demography, medical and health-improving resources, mountain residents, traditions, authenticity, medical
and health-improving resources, mountain tourism.
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Discussion. Mountains occupy about a quarter of the Earth's land surface and are home to
about 10% of the population. Mountains are a repository of many unique species of plants, animals
and springs. Georgia is a country rich in mountainous terrain, mountains occupy 54% of the land and
extend up to 5068 meters above sea level. The highest mountain in Georgia is Shkhara, located in the
Mestia municipality. It is one of the highest peaks of the main watershed ridge of the Caucasus. Its
height above sea level is 5203 meters. From the north, there is the Bezengi glacier, from the south -
the Shkhari glacier. At the foot of the southern slopes of Shkhara, at an altitude of 2050-2170 m above
sea level, is the Ushguli community, one of the villages of which - Chazhashi, is included in the
UNESCO World Heritage List [1].

The formation and development of the Georgian state took place over a long period of time,
and this process was accompanied by migration processes of varying frequency and intensity. Despite
this, Georgians have historically been a less migratory nation, which was facilitated by historical
traditions of agriculture and culture.

Interest in the mountains of Georgia and its natural resources is constantly growing. The
mountains are being actively developed, roads and communications are being built, tourism is
developing, etc. The development of mountainous areas is carried out correctly and purposefully,
taking into account the principles of sustainable development. The development of mountainous
regions is part of the country's regional development policy and is aimed at ensuring equal socio-
economic development of the entire territory of Georgia and solving the social and economic
problems of people living in mountainous regions.

Georgian people have lived and worked in the mountains for centuries, creating unique forms
of coexistence of nature and society, culture and traditions. Georgian mountains are distinguished by
a healthy ecological environment, vast water resources, biological and landscape diversity, endemic
species of cultural and natural plants, unique and interesting forms of agriculture, architecture,
ethnoculture [2].

Both in the world and in Georgia, the inevitability of sustainable development of mountainous
areas is on the agenda, which ensures the formation of a favorable social, economic and ecological
environment for future generations. Due to economic challenges and ecological threats, the mountain
population, especially the youth, often leaves their native regions. Almost half of all settlements in
Georgia are located in the highlands, although only 9.7 percent of the country's population lives in
the mountains [3].

The problems associated with mountain villages are directly related to the level of
development of the country. If in developing countries, mountainous regions are “distinguished” by
economic backwardness, social tension and high migration rates, the opposite situation is in
developed countries.

The United Nations Development Programme (UNDP), in close cooperation with the
Government of Georgia, civil society, the population and international partners, including the
governments of Austria and Switzerland, promotes the development of Georgia's unique mountainous
regions, eliminating economic, environmental and social challenges, implementing relevant policies
and creating programs. Currently, sustainable development of mountainous areas has become one of
the main goals of a number of states, including Georgia. Sustainable development is a system of social
development that, taking into account the interests of economic development and environmental
protection, ensures human well-being, an increase in the quality of life and the right of future
generations to enjoy natural resources and the environment that are maximally protected from
irreversible quantitative and qualitative changes [3].

Due to their geographical location, the mountainous regions of Georgia have played an
important role in the stability of geopolitical processes in the Caucasus region for centuries. At the
same time, mountainous regions are distinguished by their high resource potential, in particular, in
terms of energy, biological, recreational, agricultural and touristic, all of which are important
prerequisites for the successful development of a number of sectors of agriculture.

The mountainous regions of Georgia — such as Svaneti, Racha-Lechkhumi, Pshav-Khevsureti,
Tusheti, Khevi, Mtiulet-Gudamakari — are distinguished by their natural beauty, ecosystem diversity,
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unique landscapes and cultural heritage. The natural beauty of the Greater and Lesser Caucasus ranges
and peaks, glaciers, high vertical zonation, sharp natural contrasts, a great diversity of climatic and
balneological resources in relatively small areas, unique monuments of historical and cultural
heritage, mountain rivers, natural waterfalls, lakes, unique flora, fauna, endemic species included in
the Red Book, natural medicinal plants and a centuries-old living tradition of their use, and much
more. Local residents are of high value — stories that have remained legends in the mountains or living
historical figures about whom legends are now being formed; People without whom these mountains
are unimaginable and ethnic groups of people who have preserved both the unified Georgian and
local (community) tradition and culture, folklore, clothing, cuisine to this day and therefore represent
a unique and great tourist value [4].

Mountainous regions offer us unique opportunities in terms of tourism - in the form of natural
beauty, cultural heritage and biodiversity. But it should also be said that these regions are particularly
vulnerable to large-scale tourist flows, climate change and the risks of unsustainable development,
which threaten the natural environment, the cultural identity of local communities and bring them
little benefit. It is necessary to take into account the goals of sustainable development and to establish
a tourism model that is based on knowledge and ethical standards of business conduct and that will
contribute to the sustainable development of the tourism industry. Mountain tourism can help revive
local traditions and food systems [5].

In terms of the development of medical and recreational resources of mountain regions,
climatic factors play an important role. Taking climate into account is especially important for the
correct design and management of sectors of the economy that are sensitive to climate change. One
of such sectors is tourism and resort management. Tourism is considered both from a geographical
and socio-economic point of view. Tourism is one of the fastest growing sectors of the economy. The
functioning of the tourism market and related industrial enterprises has a pronounced seasonal
character, which is influenced by various factors. The factors of the functioning of the tourism market
are natural-climatic and economic, demographic, psychological, technological, and others.

The mountain climatic resorts of Georgia have the best natural conditions for treatment and
recreation, which is facilitated by the high activity and duration of the solar spectrum, especially its
ultraviolet part, healthy climate and moderate temperatures in summer.

One of the main components of the potential of tourist and recreational resources is climatic
resources and forest resources. The mountainous regions of Georgia are actually represented by
forests, this is a significant part of the country's forest resources, where both evergreen and deciduous
trees are gathered, as well as pine forests, which are an important medicinal and recreational
environment. People tired of the daily chaotic regime try to spend their holidays in the cleanest and
healthiest environment possible. Therefore, today, travel to mountainous regions is in a very active
phase, where, along with a clean environment, one has the opportunity to participate in the daily life
of locals, engage in their agricultural activities, participate in local festivals and become a defender
of their traditions. This is quite attractive for foreign tourists.

The diverse climatic conditions of Georgia represent a huge potential for the development of
tourism. Seasonality of tourism is characteristic of mountainous regions. The spring-summer season
is a favorable period for mountain tourism. The mountainous regions of Georgia are home to a wealth
of resort resources, which makes traveling to the mountainous region even more interesting. We will
introduce you to several mountain resorts that carry important medical and recreational resources.

Bakuriani is one of the most distinctive mountain resorts in Georgia. Located in the Lesser
Caucasus Mountains, at an altitude of 1700 meters, Bakuriani is known for its gentle slopes and
atmosphere. Bakuriani is surrounded by pine forests, which makes the beauty and tranquility of the
resort even more amazing. You can relax here both in winter and in summer, as the climate here is so
cool and pleasant that it is an ideal way to escape from the hot summer days.

For those who enjoy a mix of cultural heritage and natural beauty, Svaneti is the ideal place.
Svaneti is a region in the extreme north-west of Georgia, which is distinguished by its history and
culture, as well as impressive sites, huge and ancient Svan towers, which represent a real historical
heritage. The so-called capital of Svaneti is Mestia, a magnificent city with beautiful nature. Here you
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can visit the Mestia ski resort. Get to know the local culture and explore churches, museums, and
Svan towers, a UNESCO World Heritage Site and the pride of Georgia. Svaneti is a treasure trove
for hikers and mountaineers, offering trails that lead to glaciers, alpine meadows, and secluded
villages. In winter, the snow-covered landscape makes Mestia an attractive ski resort.

When talking about Georgian mountain resorts, we must definitely mention Mount Kazbegi,
one of the most majestic peaks in the Caucasus region. Locals call it Kazbegi Mountain. It stands at
an altitude of 5033 meters and represents the natural beauty of Georgia. Stepantsminda is a city
located near Mount Kazbegi. The city is distinguished by its amazing nature, clean air and tranquility.
There is everything that is important for recreation here. Although Kazbegi is not a traditional ski
resort, its proximity to other mountains and impressive landscapes make it a popular stopover for
travelers exploring and enjoying the Georgian highlands.

Bakhmaro is a climatic highland resort, where the main healing factor is the mixed mountain
and sea air. The resort is located in a valley rich in spruce and fir, at an altitude of 19262050 meters
above sea level. The healing properties of Bakhmaro were discovered in the 1890s, and its
development as a resort began immediately. In 1923, the resort status was officially granted. The
territory of Bakhmaro is a kind of valley, surrounded by evergreen groves of oriental spruce, spruce
and Caucasian pine. The climate is an important factor in terms of medical and recreational activities.
Bakhmaro is a mountain climatic resort with a preventive and pulmonological profile. Medical
indications: non-tuberculous diseases of the respiratory organs, anemia, neurasthenia, lymphadenitis.
Season — June-September. From October to May, the road to Bakhmaro is closed due to snow.

Conclusion: Complex socio-economic and environmental factors play an important role in
the formation and development of the demographic situation of mountainous regions. Complex
climatic conditions significantly contribute to the depopulation of mountainous regions. The natural
increase in the population has significantly decreased, and accordingly, we can say that the
demographic problem is at a fairly high level. To regulate such a situation, it is necessary to pay
attention to the sustainable development of mountainous regions, it is necessary to encourage the
local population remaining in mountain villages, to interest them, to familiarize the general public
with their activities, to popularize local handicrafts, agricultural and industrial products produced by
them, all this will ultimately lead to an increase in the population, an increase in the resource potential
of mountainous regions, employment of locals, and the income received will again be spent on this
region, which will significantly contribute to the development of the local economy of the region.

The main goal of sustainable development of Georgia is to improve the well-being of the
population and protect cultural values, promote the economy and social sphere, preserve a healthy
natural environment for future generations, enhance the country's international authority and maintain
regional stability. In this regard, it is important to preserve biological and landscape diversity, the
thousand-year history and traditions of agriculture and food production, endemic varieties of cultural
species, high intellectual potential of the population, the largest reserves of water and recreational
resources, one of the recognized and outstanding levels of art and culture in the world, and a favorable
transport and geographical location. All this will significantly contribute to the worthy appearance of
not only the mountain regions, but also the entire country on the international stage.
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ECO-RECLAMATION STATUS OF IRRIGATED
AGRO-LANDSCAPES OF THE SHIRVAN PLAIN

Ibrahimova L.P.,
Ph.D. in Geography, senior lecturer at the Department of land reclamation and ecological
engineering Nakhchivan State University, Nakhchivan

Abstract. At the beginning of the 20th century, the further intensification of anthropogenic activity has confronted human
society with a number of undesirable global, regional and local ecogeographical problems that have arisen in the
geographical layer. The establishment of irrigation systems in the Shirvan Plain since ancient times has strengthened the
human impact on the environment, including natural landscapes, and has created a number of undesirable ecological
disturbances in existing geosystems. For this reason, it is important to carry out eco-reclamation measures in the area.
Key words: land reclamation, irrigation, agrolandscapes, salinization.

The Shirvan Plain covers a vast area, located on the left bank of the Kura River, extending
from the Bozdag Range to the west and the Garamaryam Plateau to the northeast, then to the foothills
of the Langebiz Range, the Boyuk and Kichik Haremi Ranges, and to Lake Hajigabul in the southeast.
Its total area is 7900 km?, which is 8.1% of our republic [3]. In the northern part of the Shirvan Plain,
there are heights of 180-200 meters above sea level. As it approaches the Kura River, its territory
drops to 8 meters below sea level, and the maximum height is found in the southeastern part. As a
result of various anthropogenic influences, natural landscapes have been transformed. One of the
factors affecting landscape changes is water management. Since irrigation agriculture is also
developed in the Shirvan Plain, landscape changes are inevitable. The development of irrigated
agriculture has increased the anthropogenic regulation of surface runoff, that is, a canal collector
network has been created, the soil-soil moisture regime, and microclimate conditions have changed.
Although the relief conditions open up wide opportunities for the development of the Shirvan Plain,
the complexity of the land reclamation conditions creates difficulties. Arid climatic conditions lead
to additional costs for the formation of agro-landscapes [5].

The specific weight of agro-irrigation landscapes in the structure of anthropogenic landscapes
in our republic is sufficient. Since most of our territory is arid, there is a serious need for irrigation-
land reclamation measures. These measures, in turn, lead to changes in the soil component in
landscapes. Therefore, in order to preserve bioecological diversity and create sustainable landscapes,
natural conditions should be studied in detail, and serious attention should be paid to the problem of
water resources management.

Recently, due to the creation of wide opportunities for the development of farms, small and
medium-sized enterprises, and other entrepreneurship, a lot of work has been done in the water
resources of the Kur-Araz lowland and restoration and reconstruction work has been carried out on
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irrigation canals and a number of collectors. However, in some places, due to improper use of
irrigation, concrete lining of ditches, collectors, and some canals has not been done, and desertified
areas in the area are expanding [4].

Most reservoirs in Azerbaijan were built for irrigation purposes. This is due to the fact that
the main water-consuming sector is agriculture. Currently, more than 8 billion m? of water is used for
irrigation, which is 2/3 of the total water demand of the republic. Before the construction of reservoirs,
the flow of rivers flowed to the water canals and irrigated areas by themselves or through water-
collecting devices and was provided with suspended sediments brought to the irrigated areas. The
construction of reservoirs has radically changed the amount of sediments brought by river flows.
Water settles completely in the reservoirs, stagnates, and as a result, flows into the lower brooks and
irrigation canals in a clear liquid. Currently, since there is no concrete extension from the Yukhari-
Shirvan canal, the seepage is 30%. The implementation of irrigation measures on a large scale causes
essentially new quantitative and qualitative changes in the structural dynamic characteristics of entire
natural-territorial complexes. That is, the formed irrigation landscape creates positive and negative
anthropogenic modifications in the dominant natural complex fund [2].

In recent years, serious changes have occurred in the nature of land use in the structure of
agriculture in the Shirvan Plain. The areas under cotton and grapes have decreased, while the
cultivation of grain and fodder crops has expanded. This trend is expected to continue in the future.
Changes in agro-landscapes have increased the anthropogenic load of natural landscapes.

The Shirvan Plain is covered with a system of canals, which together cover the entire irrigated
area with dense drains and collectors. Five river irrigation systems, dozens of irrigation canals operate
here ( Alijanchay-18, Turyanchay-29, Goychay-30, Girdimanchay-16 and Agsuchay-10 ), and the
main water canal of the Shirvan Plain is the Upper Shirvan Canal. The length of all canals along the
main line is 28.3 thousand km, and the area of irrigated lands is 250 thousand ha. The total density of
artificial fragmentation of the surface of the irrigated lands of the Shirvan plain is 2.6-8.7 km/km?,
while natural fragmentation is 0.5-3.5 km/km? [1].

As a result of the creation of an intensive irrigation system, the general characteristics of the
land surface have changed significantly. The relief has begun to be artificially fragmented. The total
density of artificial fragmentation of the surface of the irrigated lands of the Shirvan plain is 2.6-8.7
km/km?, while natural fragmentation is 0.5-3.5 km/km?.

As a result of drainage and collectors on saline and swampy lands, artificial fragmentation of
the relief is developing strongly. As early as 1975, in the Shirvan plain, more than 30 mi/ha of
drainage was carried out, and in more than 60 mi/ha of washing and melioration measures, more than
10 drainages were laid in the north-western part of the village of Leki (their length was 400-600,
width 5-6, depth 2.5-3 m; 17 drains were laid on an area of 80 ha between the Gazian-Arkh and
Rastardja-Arkh canals [6]. They were laid from 80-150 m). According to S.A. Akhundov, mountain
rivers bring more than 1.2 million m? of water to the Shirvan steppe in a year. More than 70% of this
water was used for irrigation. Since 30-50% of the turbid water brought by river waters goes to
irrigation, the irrigation system is lagging behind. This leads to the fact that over the years of
exploitation of canals, their lodgement gradually rises, and a sufficient accumulation of sediment
accumulates along the canal, which is formed as a result of canal cleaning [8].

Studies show that each hectare of irrigated land receives 12-13 t/h of water per year. Turbid
river and clear spring, artesian waters are used in the irrigation system of the Kura-Araz lowland.
Their mineralization rate is on average 0.2-0.8 g/l in rivers and main canals, 0.4-1.1 g/l in artesian,
0.3-0.6 g/l in springs, and 0.1-0.2 g/l in rainwater. Irrigation with transparent artesian waters leads to
a complete decrease in the humus content compared to raw soils (2.3-2.6% in dry steppes and 1.6-
1.9% in semi-desert zones). The distribution of humus in irrigated soils is quite even along the profile.
The mineral composition of irrigated soils of this area differs from raw soils. Artesian waters contain
on average 0.16 and 0.17 mg/l of ammonia and nitrate nitrogen, 0.55 mg/l of phosphorus, and
relatively weak (2.8 mg/l) potassium, respectively. Rainwater is characterized by a significant content
of phosphorus and nitrate nitrogen. All these constructions, together with water management
facilities, have contributed to the deterioration of the irrigation water situation in recent years. More
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than 670 thousand ha of land is irrigated in the Kura-Araz lowland, but more than 1.6 million ha are
suitable for irrigation [7].

The proper construction of irrigation systems in the Shirvan Plain will also lead to the
sustainable development of agro-landscapes. When analyzing the agro-landscape of this place, it
should be noted that two-way processes are taking place: on the one hand, the increase in agricultural
land, and on the other hand, the reduction of these areas. Studies conducted on numerous data show
that half of the occupied lands fall on the share of arable land. Occupied lands, together with long-
term crops, grassy areas, pastures and cattle grazing areas, make up % of the total area.

Over the past 30 years, a collector-drainage network with a length of 5060 km has been created
in the Shirvan Plain, which covers 125 thousand ha of irrigated land, washes and cleans the soil of
100 thousand ha, which in turn leads to an increase in the area of productive lands from 25-30% to
90%, and a 2—3-fold increase in the productivity of cotton and other cultivated plants. It should also
be noted that the land remaining under each measured meter of drainage constitutes 3.5-5% of the
arable land, which is excluded from agricultural turnover in these lands.

Studies show that in areas with high infiltration rates, dense drainages are both being built and
planned, which leads to the destruction of many agro-landscape areas. It should also be noted that the
density of drainages complicates the work of agricultural machinery and leads to the loss of irrigated
lands. The construction of poor-quality earth dams and drainages in the Shirvan plain forces about
1.5% of the arable land to be allocated for roads.

Observations show that the poor quality of planning and washing works carried out in the
massif is associated with “spot salinization” covering 5-15-120 ha of farmers' land funds. This
salinization covers 10-15% (6090 thousand ha) of reclaimed lands throughout the region.

Spotted salinization within the agrolandscape has various shapes and sizes (from several tens
of m? to 1-2 ha) and is scattered on arable lands. Such spots are usually considered unsuitable for
agriculture.

It is clear from the struggle against salinization of irrigated lands that after carrying out works
on cleaning the soil from salt at a depth of 1-1.5 m in the Kura-Araz lowland, it is possible to
consistently obtain abundant crops from agricultural plants.

At a depth of 0.8 m of the soil, the amount of chlorine is 2-3 times higher than in the upper
layers. At a depth of 3 meters of the soil, the amount of salt is very high and is 0.062—0.074% for
chlorine, and 0.43-0.93% for the residue. Studies also show that after 2 years of use, the soil under
the cotton bushes has been cleaned of salt at a depth of 3 meters, and the amount of salt in the 200-
250 and 250-300 cm soil layer is 0.267 and 0.456% in terms of residue, and 0.032 and 0.067% in
terms of chlorine.

The analysis of the natural-economic agro-landscape conditions of the Shirvan plain shows
that the melioration slopes are extremely undesirable here, which creates conditions for very poor
filtration properties and stagnation of weakly flowing mineralized waters. Studies also show that the
anthropogenic factors that cause the deterioration of the melioration environment include the
excessive length of canals, unplanned use of irrigated lands, and the lack of planned and efficient use
of water and agricultural machinery. Ultimately, all this leads to the loss of water intended for
irrigation, the recharge of groundwater and an increase in their level. That is why the process of
salinization and waterlogging of soils begins along large irrigation canals.

As a result of the analysis of experimental data, it is necessary to implement the following
measures for the protection and reconstruction of landscapes in the Shirvan Plain, including the
chemical composition of groundwater, ensuring heat and humidity, the nature of the flow surface,
lithology composition, filtration properties, salt deposits, groundwater storage and mineralization.

The role of field protection forests is very large for the Shirvan Plain. On irrigated lands, these
forests protect the agrolandscape from black winds and dust storms, prevent the spread of plants, and
stabilize the level of soil water.

In the Shirvan Plain, 0.5 ha of forest strip falls on every 100 ha of agrolandscape. In individual
arrays, this indicator is 0.3-1.9 ha. Thus, in Agdash district, 100 ha of irrigated land falls on 0.5 ha,
in Goychay district — 0.5 ha, in Kurdamir district — 0.4 ha, in Zardab district — 0.3 ha, in Ujar district
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— 0.8 ha. In order to maintain the relative balance in the irrigation complex of the Shirvan massif, it
IS necessary to increase the existing forest belts by at least 57 times.

Protective forest belts should be created in the researched region. This should be planted

primarily along the main economic canals, along the roads and on the borders of used lands and fields.

In the irrigated agro-landscapes of the Shirvan plain, it is necessary to plant trees that grow

quickly and grow well on saline soils, such as poplar, willow, birch, mulberry, black pine, in a short
time and with the least consumption of wood. In order to prevent negative anthropogenic
consequences when using new territories in the future, serious land reclamation measures should be
taken, taking into account the natural and anthropogenic potentials of landscapes.

N
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Tabanvckoeo paiiona, Ha pazeumue MeOUYUHCKO20 Mypusma. /s 3mozo 0blio u3yueHo IusHue MeKmMOoHUKYU PaoHa HA
Gopmuposanue u cocmas MUHEPAIbHBIX 600 HA OCHOGE AHANU3A PA3IUYHBLIX TUMEPAMYPHBIX UCTOYHUKOS, A MAKICEe
UCNONb308AHA UHPOPMAYUSL O MUHEPATBHOU 800€, COOPAHHASL Y OMBEMCM8EHHbIX IUY 6 X00e NoJlesblx uccieoosanuil. Ha
OCHOB€e COOPAHHOU UHPOPMAYUU MOICHO OMMEMUMb, YMO MUHEPALbHASL 800d MONCEM (DYHKYUOHUPOSAMb ¢ DobuLell
CKOPOCMbIO NOMOKA 6 meueHue 8ce20 200a u 6 meueHue OHst. OOHAKO NOMEHYUAL MUHEPATLHOU 800bl UCNOIL3YEMCSL He
6 noHotl Mepe. Mcnonw3osanue MuHepanbHOU 600bl 8 NOJHOU Mepe MOJCEN YEeIUYUmb YUCIO MYPUCTOE, NOCEUWAIOUUX
arcugonucHyro oepestio Iamapean, coz0ams 0OnOIHUMENbHbIE paAbOYUe MeCA OISl MECIHO020 HACEeNeHUs. U NPUHeCnU
OONOJHUMENbHBI 00X00.

Knioueswie cnosa: doepesns I'amapean, munepanbHas 600d, MEOUYUHCKULL TYPUIM, 2UOPOLEONI0UYECKUTE NAMSMHUK.

THE INFLUENCE OF THE GEOLOGICAL-TECTONIC STRUCTURE OF THE
GREATER CAUCASUS ON THE FORMATION OF HYDROGEOLOGICAL
MONUMENTS AND THEIR SIGNIFICANCE FOR HEALTH TOURISM
(IN THE EXAMPLE OF GAMARVAN MINERAL WATER)

Ismailova SH.PH.,
Researcher, Institute of Geography of the Ministry of Science and Education of the
Republic of Azerbaijan, Baku

Abstract. The research work is devoted to the impact of Gamarvan mineral water located in Gamarvan village of Gabala
region on the development of medical tourism. For this purpose, the influence of the tectonics of the area on the formation
and composition of mineral waters was investigated from various literatures and information about mineral water
collected from responsible persons during field research was used. Based on the information we collected, we can note
that mineral water can operate with a larger flow rate throughout the year and during the day. However, the potential of
mineral water is not fully utilized. Utilizing mineral water to its full potential, can increase the number of tourists visiting
the picturesque village of Gamarvan, and create additional jobs for the local population, and generate additional income.
Keywords: Gamarvan village, mineral water, medical tourism, hydrogeological monument.

Introduction. Health tourism refers to activities aimed at treating diseases of the
gastrointestinal tract, cardiovascular system, nervous system, etc., through procedures carried out in
external (baths) and internal (drinking or inhalation) forms using mineral or thermal waters, mud
volcanoes, microclimate factors, oil, salt, salt lakes, etc. Countries that have gained significant income
from medical and health tourism and are leading in the world include countries such as Germany,
Singapore, Thailand, India, Malaysia, sanatoriums operating precisely on the basis of thermal waters
include Iceland, Germany, the USA, Hungary, Italy, the Czech Republic, Turkey, Russia, etc. [5].
Hungary is even called the "empire of thermal baths" due to the widespread use of thermal waters
[2].

Therapeutically important mineral waters, with their physical and chemical properties, have a
biologically active effect on the human body and treat a number of diseases. The therapeutic
properties of mineral waters are due to their degree of mineralization, temperature, and relatively high
content of gases and specific elements. They are used in medicine, like thermal baths, to treat various
diseases - colds, rickets, cardiovascular, nervous, dermatological, gastrointestinal and other diseases,
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to relieve fatigue and tension, and to treat diseases of the musculoskeletal system, gastrointestinal
tract, various neurologies, metabolism, obesity, skin and other diseases. The main place in terms of
chemical composition is occupied by carbonated waters [2]. They can be used both for drinking and
bathing.

Research object. The picturesque landscape of the Greater Caucasus, favorable climate, and
the presence of thermal and mineral waters here play a role in the foundation for the creation of large
recreational systems in the area. The studied area is rich in thermal and mineral water deposits due to
its location in the Alpine fold zone, very complex geological structure, and tectonic structure. The
distribution and physical and chemical properties of mineral water deposits over the territory are
closely related to the geostructural features of the area. In the study area, metamorphic and
sedimentary rocks of the Mesozoic and Cenozoic predominate, and volcanogenic rocks are
subordinate to them. The main type of intrusive rocks is found only in small outcrops. Since the area
is mountainous, mineral and thermal waters appear along tectonic cracks. There are two such zones
on the southern slope of the Greater Caucasus: the main one is Chukhur-Yurd-Lahij-Qalajiq-Bum-
Khalkhal-Junut, the other is the continuation of the Khaltan thermal line - the Ilisu-Balakan zone [4].
At the same time, the territory includes the Bum and Ismayilli zones of the southwestern slope of the
Greater Caucasus, along with the Gobustan-Shamakhi regions of the Greater Caucasus structural unit,
as thermal zones. The Bum thermal zone is stratigraphically related to dotitonic siliceous flyschs, and
tectonically related to faults. The Ismayilli thermal zone is related to a system of faults passing
through the chalk flysch layer. Here, mainly hydrocarbonate, hydrocarbonate-chlorine-sodium and
sometimes calcium mineral waters are distributed [4].

One of the most attractive administrative regions of the southern slope of the Greater Caucasus
in terms of recreation is Gabala region. Gabala region, along with its favorable economic and
geographical position, greenery that attracts tourists, mountainous terrain, waterfalls, is also rich in
mineral springs, which form the basis of medical tourism. 6 mineral water springs have been
registered in the region (Bum 1, Bum 2, Bum 3, Gamarvan, Yengija and Damiraparanchay) (Table
1). Of these springs, the waters of the Bum group belong to the hydrocarbonate-sodium-potassium
type of waters in terms of composition, and they also contain radon compounds (30.5-33) [1].

Yengija mineral water, located in the valley of the Black River in the northeast of the village
of Yengija, is a sodium, magnesium, hydrocarbonate and lime mineral water. The mineral content of
the water is 0.48 g/l. The water is artificially heated using mountain stones to treat rheumatism, skin,
bone and joint diseases. Since 2007, the “Yengija” Istisu treatment and health complex, which meets
modern requirements, has been operating here [2, 6]. The complex consists of thermal water treatment
baths and has a capacity of 50 beds.

Table 1.
Temperature indicators of mineral springs
Healing spring Temperature (°C)
1 Gamarvan 34-40
2 Bum 36-39
3 Yengica 32

In the village of Gamarvan in the Gabala region, there is mineral water containing silicon,
bromine, a small amount of iodine and sulfur in the form of gas (undissolved). Mineral water is used
to treat wind, salinization, nervous system, skin diseases, women's diseases, and thrombus diseases
in the legs. An analysis conducted in Germany in 2005 revealed that the water is also a medicine for
diabetes. Since the composition of the water changes after 1 day, it cannot be bottled, but can be
drunk on the spot.
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For the use of hot water, there is a boarding house here, which consists of 10 baths and 1
swimming pool (for those with herniated discs) that do not meet modern standards. 70-80 baths are
filled here during the day. The boarding house is mainly open from July 1 to the end of August.
People mainly come here from surrounding regions (Aghdash, Zagatala, Goychay, Sheki, Gakh) for
treatment due to wind, salinization, and diseases (approximately 3,000 people per year (including 50
foreigners)).

As we mentioned above, this mineral water, which is a cure for many diseases, can operate all
year round. By building a hotel here that meets modern standards, the water can be used all year
round. This can lead to both people benefiting from this water and an influx of tourists to the village
of Gamarvan, which has a beautiful landscape and clean air, which will.

Fig. 1. Gamarvan hot spring sanatorium
lead to both employment for the local population and an increase in their income

Conclusion. Thus, Gamarvan mineral water is currently not working to its full potential,
which prevents seasonality of jobs in the sanatorium and the possibility of those coming for treatment
to benefit from the water all year round. The full year-round operation of the water at its full potential
could lead to an increase in the number of tourists visiting the area, the opening of additional facilities
serving tourists, employment for the rural population, and an increase in the income of the local
population.
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Annomayusn. B 0annoti cmamve ucciedyemcesi nusHue HeO1a2oNpUsMHbBIX IKOIOSUYECKUX PAKMOPO8 NPUOPEN’CHOU 30Hb
Abweponckozo nomyocmposea Ha 300pogve uenogekd. Ilpugooumcsi céA3b maxkux @Gakmopos, Kax Oeduyum
MUKDOINIEMEHMO8 6 Nouge, UX 3acpsi3HeHue, d MAKdice 3acpsAsHeHue 6030yXd HA ONpeOeNéHHbIX MepPUMoOpUsX
Abweponckozo noryocmposa, ¢ 2eocpaghueii pacnpocmpanerust 6oae3Hell, GOSHUKAIOWUX 8 CEA3U C IMUMU PAKMOPAMU.
Yemanoenenvt munvt pacnpocmpanénnvix aanowagmos no ypoeHio ammpono2eHHo20 eausiHus Ha Abuieponckom
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THE IMPACT OF THE ECOLOGICAL CONDITION OF THE COASTAL
ZONE OF THE ABSHERON PENINSULA ON HUMAN HEALTH.

Gadirli F.R.,
Doctoral candidate, Institute of Geography, Ministry of Science and Education of the
Republic of Azerbaijan, Baku

Abstract. This article examines the impact of adverse environmental conditions in the coastal zone of the Absheron
Peninsula on human health. It presents the relationship between factors such as micronutrient deficiency in the soil, soil
contamination, and air pollution in certain areas of the Absheron Peninsula, and the geographic distribution of diseases
associated with these factors. The types of common landscapes according to the level of anthropogenic influence on the
Absheron Peninsula have been identified.

Keywords: environmental conditions, coastal zone, Absheron Peninsula, micronutrient deficiency, soil and air pollution,
disease distribution, anthropogenic impact.

The most critical indicator of the environmental condition is the human health. This approach
defines all the aspects of targets and duties of the ecology science. Ecological interactions along with the
impacts on living organisms can also create many new types of diseases. Life on earth depends on
balanced biochemical systems within living organisms that contain mechanisms capable of signaling
disorders and diseases within these systems. The disturbance of the optimal biochemical balance between
humans and the environment leads to the development of certain diseases. Primarily, environmental
pollution weakens the human immune system.

As the number of various adverse events in the human body increases, their mutual
interactions become increasingly dangerous. Like other elements in nature the human body also can
be considered as dynamic system. As the result, the approach which is based on natural laws permits to
defend the human health and enhance its vital activity. The level of the human health mostly depends
on proper nutrition, fluid intake, and quality of the inhaled air. This is the reason why microelements
presented in the soil play such crucial role. These microelements perform important physiological
and biochemical functions in the vital processes of living organisms, including humans. They are
involved in various biological processes, including metabolism, synthesis, and regulation, also they are
included in essential components of enzymes, hormones, and vitamins required for bone development.
There are such microelements in living cells that function in the environment in the form moving and easily
solvable forms of compounds. The activity of the microelements which are found in biologically active
compounds is primarily manifested in their effects on metabolism. By studying the composition of
microelements in fertile soils and identifying the elements which are deficient, it can be concluded that it is
natural that there is a lack of essential microelements in plant-based food. It is known that the imbalance of
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microelements in human body leads to many types of diseases. Also, it has been known that the lack of
microelements which are essential for human health are linked with the lack of microelements in food.
Plants need a range of essential micronutrients, including boron (B), chlorine (CI), copper (Cu), iron (Fe),
manganese (Mn), molybdenum (Mo), nickel (Ni), and zinc (Zn), for optimal growth [10].

The soil type which is predominantly distributed in the coastal zone of Absheron peninsula
are mostly the dark-grey soils which are characterized by a relatively low content of microelements.
The deficiency of microelements negatively affects metabolic processes in plants, animals, and
humans. This can result in increasing cases of various diseases in population. Lack of certain
microelements in both plant-derived food products and animal organisms affects the biological and
functional state of the human body to varying degrees. For example, chromium deficiency causes
blood diseases, cardiovascular system dysfunction, iron deficiency causes anemia, molybdenum
deficiency causes tooth decay, iodine deficiency causes goiter, etc.The deficiency of microelements
combined with unfavorable ecological conditions leads to a predominance of respiratory diseases,
nervous system disorders, gastrointestinal (digestive) ailments, and, ultimately, blood disorders on
the Absheron Peninsula. These diseases are mostly found in the Binagadi, Sabuncu, and Surakhani
areas of the Absheron Peninsula.

The contamination of soils with oil products in the Absheron Peninsula has had a negative
impact on the environment. Contamination occurs throughout the process of petroleum production,
transportation, and use and because of accidental release [11].

Specifically, oil pollution leads to an increase in the concentration of heavy metals in the soils
and a decrease in the content of beneficial microelements. The contamination of soils with oil in the
Absheron Peninsula has led to negative impact on environment. Such as, contamination of soils with
oil has led to elevated levels of heavy metals and reduced concentrations of microelements in the
soils. The fact that oil production is more increased in coastal zones has led to an increase of different
diseases (infectious, endocrine, respiratory, allergic diseases, etc.). This can also be clearly observed
from the sanitary and hygienic indicators of areas with varying levels of oil contamination on the
Absheron Peninsula (mable 1.).

Table 1.

Soil Types on the Absheron Oil Infectious Respiratory |Gastrointestinal Blood
Peninsula by Contamination | content,% diseases,% diseases,% diseases,% circulatory

Level system

diseases,%

Uncontaminated soils - 0,6 4,0 1,0 1,3
IS_;\I/Z—IeveI contaminated 13.0-106 1.9 45 18 28
IS\(/I):)Icherately contaminated 18.0-16.4 23 47 28 34
High-level contaminated
soils 26,0-20,0 31 7,3 35 4,0

The number of individuals with respiratory, gastrointestinal, and circulatory system diseases
in oil contaminated areas is significantly higher than in other geographical locations. As a result, those
individuals living in areas surrounding the factories are forced to intake several times higher amount
carbon, chromium, manganese and silicates which are dangerous for human health. This leads to
lesions and chronic inflammation in the mucous membranes of the nose, pharynx, and larynx among
the population, particularly in factory workers, and if exposure continuous this can result in the
development of bronchitis and pneumonia.

The child organism is very sensitive in determining whether the environmental conditions are
satisfactory. On the Absheron Peninsula the most prevalent diseases among children are respiratory,
nervous system, digestive, and blood and blood-forming diseases. These diseases are more common
in Binagadi and Surakhani districts.
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It is usually very difficult to detect how low levels of radiation affect organs in ways that cause
congenital defects or other inherited diseases, which is due to that it often takes a lot of time to identify
these conditions. However, it is not difficult to determine the acute manifestation of the consequences of
high levels of radiation. At the same time, even high-dose radiation does not always provide definitive
results in detecting cancer or genetic damage. In general, the population on Earth is exposed to radiation
mostly from the natural sources of radiation, although some receive a higher dose and others a lower dose.
This largely depends on their areas of residence. Since Earth's existence planet receives various types
of radiation from space and also from radioactive substances in the Earth's crust. As the result, humans
are exposed to radiation in two ways from natural sources. Also radiation can be internal and external
type. Radiation which can enter the body through air, food, and water is referred to as an internal
radiation. External radiation occurs when radioactive materials and sources radiate from outside the
body, even if radiation is not present inside the body itself. The lifestyle and habitat of individuals
also impact the radiation dose which they receive. A number of building materials (granite, brick,
concrete, clay), coal, food, hermetic sealing of the room, etc., all of which increase radiation from
natural sources.

The impact of harmful substances contained in car engine exhaust gases have been thoroughly
studied. For the each of these components a "Maximum Permissible Concentration (MPC)" has been
adopted which still has a harmless effect on the human body. When the concentration of carbon
monoxide in the air reaches the range 0,02-0,75%, it causes atherosclerosis, central nervous system
damage, myocardial infarction, and lung diseases. Breathing air containing 0.2-0.25% carbon
monoxide for 30 minutes can cause fainting. Nitric oxide is 10 times more harmful than carbon
monoxide in terms of its effects on the human body. When sulfur dioxide enters the human body
through the respiratory tract, it disrupts metabolic processes, while aldehydes (formaldehyde and
acrolein) are also are dangerous for the human central nervous system. The harmful effects of
benzopyrene and lead oxide on the human body are many times greater.

Besides being harmful for human health these substances are also harmful for greeneries,
buildings and architecture. Nitric acid, formed from the interaction between nitrogen oxide emitted
by engines and atmospheric moisture, causes severe corrosion on steel, metal roofs of buildings, and
other surfaces.

Based on such serious and alarming facts about Absheron peninsula it is very important to
establish monitoring service to identify at least the main pollutants in the elements of the biosphere.
It is possible to determine the patterns of geographical distribution of pollutants (especially
radionuclides) through it. This is a very necessary for the preservation of the gene pool in the country.
Without such forecast it is difficult to monitor the environmental conditions in Absheron peninsula
and take measures to eliminate excessive pollution sources.

As a result of the research conducted, the Absheron Peninsula is composed of the following
landscape types: Natural landscapes that has preserved its natural and ecological state to a certain
extent (14.96%), landscapes with slightly disturbed soil vegetation cover (32.38%), anthropogenic
landscapes with destroyed soil vegetation cover (36.40%), anthropogenic landscapes with altered
natural and ecological conditions (2.45%), and "dead" landscapes with all components have been
altered (13.81%). Most of the noted degraded and dead landscapes are spread situated in the coastal
zone where the changes of the Caspian Sea level further worsen this problem.
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IIYTU MUHUMHU3ALIHNUU SKOJOI'MYECKHUX ITPOBJIEM, BBI3BAHHBIX
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Annomayus. B Oannoii cmamve paccmampueaiomcs dxonocudeckue npobremvl, 8O3HUKaAIOWUe Npu Npou3eoocmee
CMPOUMENLHBIX MAEPUANO8 8 KAPbepax, PACNONONCEHHBIX HA ANuepoHCKOM Noxyocmpose, a makdice npeoiazaemvle
pewienua u mepuvl. Hcnonvsosanue cmpoumenvHvlX Mamepuanog npusooum K o0pazoeanuio yenozco paod
nPOU3B00CMBEHHBIX OMX0008 (KAK HENOCPeOCMBEHHO CEA3ANHBIX C YUKIIOM UCTIONb308ANHUSA, MAK U He CEAZAHHBIX C HUM).
B cmamve npeocmagien HayuHo 0OOCHOBAHHBIN AHANU3 NPOOIEM, BOZHUKAIOWUX NPU UCHONLIOBAHUU NPUPOOHO2O
CMPOUMENLHOZ0 CbIPbA (8 HACMHOCTU, OPEBECUHbL), MUNA U COCMABA 00PA3YIOWUXCA OMX0008 U UX nepepadbomxu.
Knioueevie cnosa: cmpoumenvhas ompaciv, 00pabomka KAMHs, NPoOU3BOOCMEEHHble OmMX00bl, nepepabomxa,
ycmouuugoe pazsumue.

THE WAYS OF MINIMIZING ENVIRONMENTAL PROBLEMS CAUSED BY
CUT STONE PRODUCTION IN THE ABSHERON PENINSULA
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Republic of Azerbaijan, Baku

Abstract. This article discusses environmental issues arising during the production of building materials in quarries
located on the Absheron Peninsula, as well as solutions and measures to be taken. The use of building materials generates
a range of production wastes (both those directly involved in the use cycle and those not). This article provides a
scientifically sound analysis of the issues arising during the use of natural construction raw materials (in particular,
lumber), the type and composition of the waste generated, and its recycling.

Keywords: construction industry, cut stone, production waste, recycling, sustainable development.

The Absheron Peninsula boasts oil, gas, and gas condensate deposits. In addition to common
minerals (cut stone, gypsum, stone, quarried stone, bentonite, sand, etc.), these deposits are also
accessible [1, 6]. Currently, the widespread mineral resources at the above-mentioned deposits, with
their large-scale extraction, have led to potential land exchange at the sites of the quarries. Inefficient
waste collection from man-made waste sites has emerged. Normally developed soils (ordinary gray
and semi-desert gray-brown soils, irrigated soils of varying particle size distribution and thickness)
are common within and around the quarry pit networks [2]. These soils have been degraded to varying
degrees by man-made activities resulting from the use of large-tonnage machinery and equipment in
mining operations at the deposits.

The exploitation of the construction materials (cut stone, sand, clay, quartz, etc.) found on the
Absheron Peninsula generates various types of waste. The sources of waste are varied, but the primary
cause lies in the unprofessional nature of mining and processing technologies. It also forms during
the extraction, processing, and transportation of other construction materials on the peninsula,
particularly gravel and clay. Pollution of nearby soils during the extraction, processing, and
transportation of natural resources in quarries leads to a reduction in vegetation, noise pollution,
contamination of nearby water bodies, air pollution, and other insurmountable problems [4].

Stone quarries on the Absheron Peninsula cause more enormous pollution than others [1]. This
is also due to the wider distribution of stone quarries in the area under consideration. Quarry areas in
the area under consideration vary from 5 to 30 hectares. The total area of limestone deposits in the
Garadag-Gyzyldash deposits is 7.21 thousand hectares, with reserves of 92,596.2 thousand cubic
meters. The total area of deposits in the Shuvalan-Turkan massif is 2.17 thousand hectares, with
reserves of 10,517.2 thousand cubic meters.
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Operational work is carried out using open-pit mining, as the depth of mineral deposits in the
peninsula's cut stone deposit is close to the Earth's surface [3]. Due to the lack of pre-operational
environmental protection measures in large areas (particularly at the Shuvelan and Turkan deposits),
a fertile soil layer does not form, leading to the formation of a man-made "desert" landscape in these
areas. In the eastern part of the Absheron Peninsula, the terrain was naturally mostly smooth and
slightly dissected. However, in the western part, it is relatively elevated. However, in the quarries
located on both sides, quarry spills have altered the terrain, paving the way for the formation of man-
made landscapes (Fig. 1).

Figure 1. On the Absheron Peninsula, a cut stone karxanalari was cut
around the existing man-made landsaftlar (Turkan village)

Sharpening machines are used to produce sawn timber. Unfortunately, the existing quarries
on the Absheron Peninsula do not meet modern standards. Circular sawmills used in quarries use
water cooling to prevent dust from forming during the cutting process and tool overheating. Water
consumption in quarries varies depending on the size and technical specifications of the equipment
and averages 15-30 liters/min. In small-sized units, this figure ranges from 3—-10 liters/min, in
medium-sized units, 10-20 liters/min, and in large units, 20—40 liters/min.

Wastewater from cooling stone-cutting machines and mechanisms accumulates in quarry
shafts and excavations, contributing to a certain amount of negative environmental impact. Many
countries use settling basins, also known as settling ponds, as well as filtration systems to recycle the
used water. The role of sedimentation basins is an important system for efficient water management.
These basins are used to treat water generated during the washing process and allow for the reuse or
safe discharge of clean water, creating conditions for the settling of suspended solids (suspension).

Polymers are used to facilitate the rapid settling of fine particles. Polymer substances
accelerate the flocculation of fine sediments and increase the efficiency of the settling process.

At the same time, noise and emissions from the production of finished products, the
preparation of purification, and transportation methods used (trucks) significantly contribute to
carbon emissions. According to the Ecology Department of the State Oil Company of the Azerbaijan
Republic, gas and dust emissions into the atmosphere during complex quarry operations range from
1,500 to 2,000 tons per year [5]. At the same time, the equipment used in quarries can lead to the
formation of heavy metals. Iron, chromium, and nickel can be mixed in as a result of wear on grinding
equipment. In addition to fuel and lubricant leaks from equipment, the quarry's proximity to facilities
such as metallurgical plants and coal mining enterprises leads to the deposition of heavy metals on
the rock surface through atmospheric deposition. If high concentrations of heavy metals are observed
in the 0—20 cm soil layer, human factors pose a high risk. If high concentrations of midar persist even
in the vertical 20-35 cm layer, this indicates long-term contamination. Results at a depth of 36—70
cm often help explain the natural background of the soil cover. If metal levels drop sharply here, it
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means that contamination in the upper layers is due to external factors. Although our observations
and analyses of soil samples show that heavy metal content in the upper soil layer does not exceed
the permissible hardness limit (PHL), the sharp difference between depths of 050(70) cm confirms
that the upper soil layer is subject to significant anthropogenic impact (table 1).
Table 1.
General chemical analysis of heavy metal content in soils adjacent to a lumber quarry (per 100
g of absolute dry weight, mg/kg)

Place where samples | Depth of | Cr | Zn Ba Zr | Pb Rb | Sr As
were taken layers,
cm
Turkan 0-19 9 | 84 1000 | 400 | 34 10 | 1600 13
19-35 42 |51 1200 | 400 |5 12 | 2500 4
35-50 61 |52 316 127 |5 14 | 3900 3
Qaradag 0-30 49 |40 355 26 |3 9 4900 6
30-50 45 | 45 900 30 |4 7 4600 3
50-70 47 |36 100 27 |5 6 4400 4

As aresult, a number of proposals were put forward for the implementation of environmental
protection measures in stone quarries located on the Absheron Peninsula:

During lumber extraction in areas adjacent to quarries, large volumes of substandard lumber,
rock fragments consisting of cut stone of varying sizes, soil masses of varying particle size
distributions mixed with leaching waste generated during lumber cutting, and clayey-sandy mining
waste are common. This, along with the visual impact, characterizes the creation of man-made
landscapes. To this end, it is advisable to use unusable lumber as a base leveling layer for paving
stones, natural stone slabs, or concrete slabs, lumber powder as filler, and clayey-sandy rocks for clay
production. In quarries located in both the western and eastern parts of the peninsula, several native
plant species were discovered inhabiting the surface of rock spills around the quarry depressions. The
surface of these sedimentary rocks was observed to be invariably colonized by grass species, such as
sweet wormwood, desert horsetail, isolated solonchaks, zircon, and several ephemeral and ethereal
species. Even in highly alkaline limestone rocks and on their slopes, annual and perennial grass
species, such as gray wormwood and sweet wormwood, are widespread. In quarries whose production
has ceased, and in the adjacent areas covered by their spills, it is possible to carry out earthworks and
restoration work using technical reclamation methods. In technically leveled areas, seeds of the
aforementioned plant species can be sown, and greenery can be created in the form of field
shelterbelts consisting of a mixture of leached and woody fig trees. This is the most optimal method
for restoring soil and vegetation.

Modern quarries use diamond wire saw technology to extract sawn stone blocks. This method
is powered by a hydraulic motor, which saves water, minimizes vibration and noise, and allows for
precise cutting without damaging the rock structure.
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TEOMH®OPMAIIMOHHBINA AHAJIN3 CBSI3U KOJIMYECTBA OOIT U IVIOIIA A
IHAXOTHBIX 3EMEJIb HA TEPPUTOPUU KPACHOJAPCKOI'O KPASA

Ky3sakuna M.B.,
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MAOY «COLL Ne 61y, e. Kpacnooap

Annomayusn. OOIT ueparom Kir0uegyro poib 8 pazeumuu peKPeayuoHHOU OesimeIbHOCIU: OHU COXPAHSION NPUPOOHbIE
Janouwagmel, nooddepicugarom dUOPaAZHOOOpasue u co30arm OCHO8Y OISl IKOI02UUeCK020 mypusmd. B mo oce epems
CeNbCKOXO3AUCMEEHHbIE 3 MU OCMAIOMCA KPUMUYECKU BANCHBIM PecypcoM 0l NPOO0BOIbCMEEHHON De30NACHOCY U
9IKOHOMUHECKOU CMAOUTbHOCMU pecuoHa. Dmu 08e Kame2opuu Mmeppumopuli He OOJHCHbL NPOMUBONOCMABIAMbCAL.
Heobxo0umo uckamv mexanusml ux yeA3KU. HAnpumep, uepes pasgumie azpomypusma, cozoauue OygepHbix 30H,
KOMNEHCayuonHvle Mepbl 0151 azpapues u eHeopeHue npaKxmuk yCmouyugo2o 3eMaenonv3osanus. B cmamve npeocmasinen
ananuz mecromut ceazu OOIIT ¢ naxomuvimu 3emaamu.

Kniouesvie cnosa: naxomuvie 3emau, KOpperayus, 63auMOC843b, OYeHKa MOYHOCIU, PEKPeayusl, CenbCKoe X035UCmeso.

GEOINFORMATION ANALYSIS OF THE RELATION BETWEEN THE
NUMBER OF PROTECTED AREAS AND THE AREA OF ARABLE IN THE
KRASNODAR TERRITORY

Kuzyakina M.V.,
Ph.D., Associate Professor of the Department of Geoinformatics,
Kuban State University, Krasnodar
Stejko V.P.,
4th year student of the Department of Geoinformatics,
Kuban State University, Krasnodar
Zyryanov Z.M.,
11th grade student,
Secondary School No. 61, Krasnodar

Abstract. Protected areas play a key role in the development of recreational activities: they preserve natural landscapes,
support biodiversity, and create a foundation for eco-tourism. At the same time, agricultural lands remain a critical
resource for the region's food security and economic stability. These two categories of territories should not be opposed
to each other. Instead, it is necessary to find mechanisms for integration, such as through the development of agro-
tourism, the creation of buffers, compensatory measures for farmers, and the implementation of sustainable land
management practices. The article analyzes the tightness of their connection with arable land.

Keywords: arable land, correlation, relationship, accuracy assessment, recreation, agriculture.

B nanHoif paboTe paccMaTpUBarOTCS U3BMEHEHUS B CUCTEME 0C000 OXPaHIEMBbIX IPUPOIHBIX
tepputopuii (OOIIT) KpacHogapckoro kpasi, TMHaMHMKa COKpPAIIEHUs MAaXOTHBIX YTOJIUH, a Takxke
XapaKTep KOPPEISLMU MEXIy dTHMH IPOLECCAMH B pa3pe3e MYHHMIMNAIBHBIX PalOHOB. AHAIN3
ornupaercs Ha Kaprorpadguueckue nannble 3a 2021-2024 rr.

Junamuka n3menenuns konndectsa OOIIT no paiionam HeoHOpoaHA. Ha npoTsikeHnn Bcero
nepuoga Habmomaercst ycroiumBblii poct unciaa OOIIT, ogHako €ro WHTEHCHBHOCTH CHIIBHO
paziu4aeTcsi B 3aBUCHMOCTH OT HPUPOIHBIX U XO35HCTBEHHBIX OCOOCHHOCTEH TeppuTopHii (puc. 1).
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2021

LIHOPAMH HA KAPTE OBO3HAUYEHBI PAHOHBL:
1 Kpacnonap 16 JlaOuHckmit 31 Kaskasckuii
2 Cepepexmii 17 | VYere-Jlaounckmii | 32 Bproxosenxuit
3 AbdEECEHI 18 JeEcKoi 33 Tuxopeuxmii
4 Kpuivermii 19 Kypranusckuii 34 | Tpemopexo-AxTapexuit
5 Temprokeknii | 20 | Hopoxybanckuii | 35 Kanenckoit
] Amama 21 Venenckmit 36 IMapnosckmii
7 | Hosopoccuiick | 22 ApmagHp 37 Hoeoookpoeckril
8 Teaenamuk 23 I'yipkesauckmii | 38 BemornuHckHi
9 TyancuackHii | 24 TownnccKmi 39 KpbLioBekHit
10 Coun 25 Kopenosekaii 40 Kymépckuii
11 | Anmeponcknii | 26 THMameBcKHi 41 JICHHHTpaJcKHEA
12 | Topaumti Kmow | 27 K K 42 CrapoMuHCKHIT
13 | Benopeuenckmit | 28 | Kpacnoapmefickmit | 43 Edcknit
14 | Moctosckodt | 29 Crhanmmcxnit 44 11[epbunoBekHit
15 | Otpagmencknii | 30 BriceTkopcxmii

2022

Koauuectso OOIIT
MO0 MYHHIHNAJIBHBIM
o0pa3oBaHusM B
2021-2024 rr., T,

Bo-2  |7-10 B 20-30
P-4 -2 M 31-49
b s-ol13-19 8 50-52

B s

0 50 100 200 kM
o o e e e B |

Puc. 1. Konuuecmseo OOIIT 6 Kpacrnooapckom kpae no 2o0am

B 2021 romy dukcupyercss KpailHE HEpPaBHOMEPHOE pachpeneiieHue OXpaHsIeMBbIX
tepputopuii. Beicokas konneHTpanus (6onee 50 OOIIT) orMedeHa B TOPHBIX U JIECHBIX paliOHAX —
Coun, Amnmeponckom u MocroBckoMm. Cpemnnue mokazatenu (ot 11 mo 19) xapakTepHbl s
Kpsimckoro, Temprokckoro u HoBokybanckoro paitoroB. Huskast koutientparus (0 — 6) — y CTemHbIX

1 CeIhCKOX03sMCTBEHHBIX paiioHoB: Elickoro, llleponnoBckoro, Kanesckoro u nap. [1, 31].

B 2022 rony nabmromaercst ymepennsiid poct yrciaa OOIIT. B npubpexxubix 30Hax (AHara,
I'eneHKMK) yBEIMYEHUE CBSI3aHO C YCUJIEHHEM OXpaHbl OEperoBbIX 3KocUCTeM. ['opHbIe pailoHBbI
COXPAHSAIOT BBICOKME I10KA3aTeIM, a CTEIHbIE TEPPUTOPUU JIEMOHCTPUPYIOT MHUHHMAJIBHYIO

nuHamuky [1, 33].
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2023 rox maér 3HaunTenbHbIH IpupocT OOIIT, ocoOeHHO B MPEATOPHBIX U JIECHBIX palioHax
— AnmeponckowM, Tyancunckom, I'opsituem Kiroue. [Iprunna — co31aHne HOBBIX JIECHBIX 3aKa3HUKOB
U NaMATHUKOB Ipupoasl. Ilpu 3ToM mnoBblmieHne KoaudecTBa (ukcupyercs B JJuHckoM u YcTb-
JlabuHCcKOM paiioHax, rae, Kak MPaBUJIO, OXPAHSIEMBIMHU SIBIISIOTCS JIMIIb HEKOTOPbIE HMPUPOIHbIC
30HBI BOKPYT ropojia. B HeKoTopbIX paifoHax Ha ceBepo-3anaze KpacHogapckoro kpasi KOJIM4ecTBO
HE U3MEHWJIOCH WJIH K€ M3MEHUJIOCh He3HAauuTeabHo [ 1, 35].

B 2024 roxy To4uHO Tak ke 3aMeTHO noBbImeHue konndectsa OOIIT. CtabunbHO THIUPYIOT
I0r0-BOCTOYHBIE paiioHbl, ocobeHHO Coun. Ilpomomxaercss pocT B MPUOPEKHBIX U MPEIrOPHBIX
30Hax (Amnama, ['enenmkuk, Tyarmce). B crenHbpix palioHax MOsBIsSETCS HEOOJBIIONH MPUPOCT, HO
o0mmuit ypoBeHb ocTaérest HU3KuM [ 1, 37].

Oo0mmue Habmronenud no nuaamuke OOIIT:

— IPOUCXOIUT cucTemaruueckas padora no ysenuueHuto uuciaa OOIIT ¢ yuérom
9KOJIOTUYECKUX TPUOPUTETOB PErHOHA;

— HanOoJIbIIast KOHIICHTPAIUS COXPAHSIETCS] B TOPHBIX, JIECHBIX U PUOPEKHBIX 30HAX;

— B CTEIIHBIX M CEJIbCKOXO03HCTBEHHBIX palloHaX JUHAMUKA OCTaéTcs claboi;

— IPUOPUTETAMH Il OXPaHbl SBJSIOTCS NMPUOPEKHBIE IKOCHUCTEMBI, JIECHBIE MAacCCHUBBI U
3eJI€HbIE 30HbI BOKPYT TOPO/IOB.

Kpowme toro, 3a nepuoz 2021-2024 rr., kak ObLJI0 MOKAa3aHO B MPEABLAYILINX UCCIEIOBAHUIX
[4, 46], B KpacHogapckoM Kpae:

— coznano 6omee 460 OOIIT (7 dpenepanbHOTO, 357 pErHOHATILHOTO 3HAYCHUS);

— miomaab OOIIT yBenuuunace Ha 27%;

— [10/1 OXpaHy B35TO OKOJIO TPETH TEPPUTOPUU Kpasl.

[TapamnensHo ¢ poctom OOIIT mpakTHyeckd HOBCEMECTHO HAOIIOAAETCSl COKpalleHue
IUIOIIAJN TAaXOTHBIX 3eMellb. OCOOCHHO 3aMETHO 3TO B MNPHOPEKHBIX, MPEATOPHBIX U
ryCTOHaceNIEHHbIX palioHax (puc. 2). OnHako KaTacTpOPHUECKUX CKAUKOB 3Ta TEHCHIIMS HE UMEeT.

[TpriMephl B3aMMOCBSI3U MOYKHO BBISIBUTH B CIIETYIOIIEM:

— B ElickOM palioHe 3HAYUTENIIbHOE COKPAILLEHHUE CENIbXO03YTOJUNM CONPOBOXKAAECTCS POCTOM
OOIIT (oxpansiemble 03€pa U COJOHYAKHU);

— Coun u AnmepoHCKHH palOH JEMOHCTPUPYIOT YMEPEHHOE COKpAIEHHE NAalllHH, HO
Oypuslit poct OOIIT (HanoHaIbHBIE TAPKH, 3AIOBEIHUKN);

— Kanesckoit u IlaBnoBckuil pailoHBl AEMOHCTPUPYIOT OOJbIIME MOTEPH MAIIHU MpU
ymepeHHoM yBenuueHud OOIIT — B 3THX MecTax coxpaHsieTcsl ONpPEeNesIEHHBIN OallaHC MEXIy
OXPAaHOM NPUPOJBI U CEIBCKUM XO3SHCTBOM.

B psane paitonoB (Hampumep, Temprokckuii, CnaBsHckuil) pukcupyercs npsMoid KOHQIIUKT
MHTEPECOB MEXKIY COXpaHeHHeM cenbxodyrogui u co3panneM OOIIT. Bnactu B Takux ciydasx
BBIHYKJIEHBl HMCKaTh KOMIIPOMMCC: OXpaHSATh KIIOYEBbIE MNPUPOJHBIE OOBEKTHI, HO COXPaHATh
IUTOLIA/IH TIOJT PHC, OBOILH U 3epHOBEIE [2, 98].

B npubpexupix 30Hax (AHama, ['eleHJKUK) COKpalleHHe MallHU MPOUCXOIUT B MOJIb3Y
peKpeanu U OXpaHbl IPUPOJBI, YTO IKOHOMHUYECKH BBITOJHO B JIOJITOCPOYHOM NEPCIEKTHBE, HO
TpeOyeT nepenpoduarpoBaHus GepMepoB WU MOUCKA APYTUX UCTOYHUKOB JI0XO/A.

Jlanee 115t HOHUMaHUS CYTH pabOTHI CIEeyeT pacCMOTPETh TEPMUHBI, cBsi3aHHble ¢ MKM un
MapHON KOppessiiuel, Io KOTOPBIM Obljia OCTpOeHa KapTa.

Cornacno ompenenenuto, npunaromy emé B CCCP, matemaruko-kaprorpaduieckoe
moaemupoBanne (MKM) - »3T0 opranmdeckoe KOMIUIEKCHPOBAHHE MAaTEMAaTHYECKUX U
KapTorpapuuecKux Mojesiel B CHCTEME «CO3AaHne — UCIIOb30BaHUE KapT» I KOHCTPYHPOBAHUS
WIM aHaju3a TEMaTUYEeCKOro colep)kKaHus KapT. MaTemaTuko-kaprorpadpudeckue MOAEId MOTYT
ObITh 3JEMEHTapHBIMHU, BBIPAKAIOIIMMUCS CIEAYIOIIMM 00pa3oM: HCXOAHbIE JaHHbIE +
MaTeMaTHyeckas MOJelb = pe3yibTaT MoAeaupoBanus. [1o1 cJ0BOM «J1aHHBIE» MOTYT OHUMAThCS
CBElICHUS, CUUTAHHBIE C KapThl, TOI/Ia PE3yJbTaTOM MOJECTUPOBAHHUS OyJeT TeMaTHYeCKOoe
cojepkanue kaptol [3, 10].

Koppemnsiuus , uim koppensiioHHasi 3aBUCUMOCTb, — CTATUCTUYECKasi B3aUMOCBSI3b IBYX WIIH
OoJiee CirydallHbIX BENWYWH (TMOO BEJIWYWH, KOTOPHIE MOXKHO CYHTaTh TaKOBBIMH), TPH ITOM
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W3MEHEHMsI 3HAaYEHUH OJHOM MM HECKOJBKUX M3 3TUX BEJIWYHMH COIYTCTBYIOT CUCTEMATHUECKOMY
M3MEHEHMIO 3HAYCHHWH Jpyro wiam apyrux BenuuuH [3, 265]. Koppemsuumonnas kapra Oyzaer
OCHOBOM JIJIsl aHAJIM3a B JJAHHOU padore.

LIH®PAMH HA KAPTE OBO3HAYEHbBI PAHOHBL: IL1omaab NAXOTHBIX 3eMellb (B KB.KM.)

1 Kpacrozap 16 JlaGuHCcKmit 31 Kaskasckuii
Ha Trepputopun Kpacnoaapckoro kpasi

2 Cenepexmit 17 | Verp-Jladmnckmit | 32 Bproxopenkmit 20211)1)202 4[) P Aap P
3| A6 i |18 Tuncxoii 33 Thxopewusii B i L
1. pavondh 119 Kipe 2. 34} Ipmopexo-Axtapexish 32-215 1139 - 1148
5 Tempiokekuii | 20 | Hopoxybauckmit | 35 K. it - ; - N
6 Amnana 21 Venencxuit 36 TMasnosckmit - 216 - 342 - 1149 - 1246
7 | Hosopoccmiick | 22 ApmaBup 37 Hosonokpogcknii 3
8 Tenenaxuk 23 I'yaskesauckuii | 38 BenorauHckmii - 343 - 540 - 1247 - 1445
9 | Tyancumckmii | 24 Tonanceknit 39 Kpsi i 541 - 940 - 1446 - 1640
10 Coun 25 Kop i 40 Kymgéj it
11 | Anmeposckuii | 26 | T i 41 Jlenunrpagckuii ‘ 941 - 1048 - 1641 - 1948
12 | Topmumit Kmou [ 27| K | 42 Crag it 1049 - 1138
13 | Benops i | 28 | K 43 Effcxnit 0 50 100 200 KM
14 | Mocrosckoit | 29 Caapsmexuit 44 1[epbunoBCKHit
15 | Orpannencknii | 30 BriceaxoBekmit I t t I

Puc. 2. [Inowaov naxomuuix 3emens 6 Kpacnooapckom kpae no 200am

Jlns moHUMaHUs CBsI3ed MeXIy IMpolieccaMu Oblila MOCTPOSHA KapTa MapHON KOppesiu
Mexay nokazatensimu (nquHamukoi koimdectBa OOIIT m m3MeHeHHEeM MaxOTHBIX TUIOMIAICH) 10
paitonam Kpacnogapckoro kpas. Takxke npoBe/ieHa OlleHKa TOUHOCTH UCXOHBIX JaHHBIX. DopMymy
napHoi koppensaiuu (1) moxkHo HaOmoAaTh M Ha cxeme MKM Ha pucynke 3.

L, (Xi=X)*(Y;=Y)

r === D

N*0x0y
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rae Xiu Y1 — BEIOOPOYHBIE IaHHBIE, TOJTyYeHHBIE 1O KapTaM X U Y; N — 00beM BBIOOPKH (YHCIIO0 TIap

naHHbIX); X,Y — COOTBETCTBYIOLIME 3HAUEHUS CPEIAHMX, A Ox U Gy — CpEAHME KBajapaTuueckue. Mx
MOYHO ITOCYHTATh 10 popmyiiam (2-5):

X = &= )

Y = 2=l (3)
T X® o2

o = (H ¥ @

n oy2
oy = [HE—y? 5)

O1IeHKY TOYHOCTH BBIYHCIICHHS KO PHUIIHEHTA KOPPEISILUH I MOXKHO BBIYUCIUTH 110 hopmyste:  (6)

m, = ©)
KapTa Konu4ecTea nnowlagun naxoTHbIX

OOTT Ha TeppuTopUK 3eMEnb Ha TeppuUTOpMK

KpacHogapckoro kpas KpacHogapckoro kpas

2021 2022 2023 2024 2024 2023 2022 2021

(hopMyna pacyéTta napHoli
KOpENALMN

kapTa napHoi KoppensLum
11 OLIEHKM TOYHOCTH MEXAY
ABYMS MOKa3aTenamu

. - Marematuueckue meMenTH MEM

O— Kaprorpabudeckne amementsl MEM

Puc. 3. Cxema co30anus cloxcHOU OpesosUOHOU MAMEMAMUKO-Kapmozpagpuieckol mooenu

PesynbpTupytomias kaprocxema (puc. 4) sBisiercs ciaoxHoi apeBoBugHoii MKM, Tak kak B
Hel U3 HECKOJbKUX HAYaJIbHBIX KapT MPHU MCIOJIb30BAaHUHM MaTEMaTHYECKOro 3eMeHTa ((hopMyJIibl
JUIs pacuéra TapHON Koppensiuu) ObUTa MOCTpOeHAa WUTOroBas kapTa. [lapHas koppensauus Ha
pUCyHKe 4 mpeAcTaBieHa [IBETOBOM rpajaluend co 3HaYeHuamu ot -1 1o 1:

— OoTpULaTeNbHbIe 3HaueHHs (OOpaTHas CBsI3b) — OTTEHKHM KPAacHOro M opaHkeBoro. Poct
OJIHOT'O MTOKAa3aTeNsl BEAET K CHUKEHUIO IPYroro;

— TéMHO-KpacHbIi (0T -1 10 -0,9): ouens TecHast oOpaTHas CBA3b. XapaKTepHa JUIsl 3aMaHbIX U
foro-3amnajgueix pailoHoB (Temprokckuii, Amnanckuil). MokeT oTpaxarb, HalpuMmep, poOCT
TYPUCTUYECKON HArPy3KH IIPU CHUYKEHUU YKOJIOTUYECKON EMKOCTU TEPPUTOPUIA.

— bproxoBenkuii paiton (ot -0,9 go -0,7): Becomas oOpaTHasi CBf3b, UYTO YKa3bIBae€T Ha
KOHTPACTHBIE MTPOLIECCH] (MHAYCTPUATIN3ALUS, CHUKEHUE CEIIbX03IPOU3BOICTBA).

— TIOJIOKUTENbHbIE 3HAueHus (mpsiMasi CBs3b) — 3€JE€HBIE U CHHHME OTTEHKHU. PocT omHOro
IIOKAa3aTelIsl CONPOBOXKIAETCA POCTOM JPYIroro;
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— HaceimeHHsrid cuanit (0,7 — 0,9): Becomas npsiMasi CBsi3b. Takue paiioHBI PaCcIOIOKEHBI Ha
ceBepo-BocToke (benornuuckuii, Tuxopenkuii). 9T0 MOXET TOBOPUTH O CHHXPOHHOM DPa3BHUTHUH,
HampuMep, poCcTe JOXOJI0B U YPOBHS 00pa3oBaHus;

— Tuxopeuxwuii paiion (0,5 — 0,7): ymepeHHas npsmMas cBA3b (pa3BUTHE CEJIbCKOIO X03sCTBA U
JTOXOJIOB HACEJICHHUS ),

— Omm3kue K Hyro 3HadeHus (ot -0,3 mo 0,3) — xénTeie U CBETNIO-3eNEHbIe OTTeHKU. CBS3b
ciiabasi WM OTCYTCTBYET. XapaKTepHO JJIsl IEHTPaJbHBIX paloHOB, a Takxke A Kpacnonapa u Coun,
rze coueranue hakTopoB Ooee crnoxkHoe (ypOaHu3alus, 3eIEHBIC 30HbI U TYPU3M, SKOJIOTHUSCKHE
OTpaHUYCHUS).

TlapHasi Koppeasiuus

B -1 - -0,9 - Ouens Tecnas oGpaTHas
I -0.9 - -0.7 - Becomas oGparnas
-07--05- Vaepennas oGparnas
l:l -0,5--0,3 - Cabas oOparHas
" 1-0,3 - 0 - HesnaunTensHas oOpaTnas
[ 0 - OteyretRyeT

I 0 - 0,3 - HesnaunrenbHas npsMas
I 0.3 - 0,5 - CraGas npsamas
Blos-07- VYMmepeHHas npsamas
I 0.7 - 0.9 - Becomas npsMast

I 0.9 - 1 - Ouenn TecHas npsaMas

LIHECPAME HA KAPTE OBO3HAUEHBI PAFOHBI:

1 Kpacnozap 16 JlabuacEHi 31 Kasxasckuii

2 Cepepernii 17 | Verp-Jlabuucknit | 32 Bproxopeuknii

3 A i 18 JunAckoi 33 Tuxopeugnil

4 Kpbivucknit 19 Kypranunckuii | 34 | Tlpnmopcko-AxTapekHil

5 Teuproxckmii | 20 | Hosokybamckmii | 35 Kanenckoii

6 Amnana 21 Venercknit 36 Ilae1oBCKI

7 | Homopoccnfick | 22 Ap ! 37 Hozomoky it

8 T eneHTRHK 23 'yIRKEBHUCKHIT 38 BenormaHckRR

9 Tyancuxckmit | 24 Tonmcoknit 39 KpsizoBekuil
10 Coum 25 Kopenoscxmit 40 Kyméscxmi

11 ] A P it | 26 T Hit 41 JIeHHHTPA KA

12 | Topsauni Kmrou | 27 Ka i 42 Crap CHI
13 | Benopeuencknii | 28 | Kpacuoapmeiicknii | 43 Elicknii
14 MocToBcKoit 29 CaapaHckHit 44 IlepbnHoBcKHiT 0 50 100 200 km
15 | Orpannencknii | 30 | Beicenkosckuit | + + + | t + + i

Puc. 4. Kapma napnoii koppensyuu

B pesynbrare uccrnenoBanus MOKHO CI€TIaTh CIEAYIONINE BBIBOIBIL:

1. TIlaxoTHble 3eMJIM COKpallalOTCd MPAKTHYECKH IOBCEMECTHO, OCOOEHHO B
T'YCTOHACENEHHBIX M PEKPEalMOHHBIX paiioHaX. OJHAKO COKpallleHHe He HOCHUT KPUTHYECKOTO
Xapakrtepa.

2. KonmaectBo OOIIT pactér mpenMyIiecTBeHHO B SKOJOTHYECKH YSI3BUMBIX 30HAX U 30HAX
¢ 60bIMM JTaHAMA(THEIM U OMOJIOTUYECKUM pa3HOoOOpa3ueM (TOpsl, TOOepexbe, BOAOPA3IEIbI).

3. OcHOBHasg 3aKOHOMEPHOCTb 3aKJIIOYaeTCss B TOM, YTO COKpAalIeHHWE MallHU YacTo
conpoBoxaaercst poctoM OOIIT. DTo oTpaxkaeT CMEHy MPUOPUTETOB — TEHICHIIUIO PA3BUTHS OT
YICTO arpapHOTO MCIOIh30BAHUS K KOMIUIEKCHOMY (9KOJIOTHS, TYpU3M, BOJIOCHAOKEHHE).

4. PernoHanbpHble PA3IUYMS COXPAHSIOTCA: CEBEPHbIE M BOCTOYHBIE PAaMOHBI COXPAHSAIOT
MaXOTHBIC 3eMJTH, B FO)KHBIX U TOPHBIX pailOHaX JIENal0T CTaBKYy HA OXPaHy MPUPO/IBL.

5. KoppendauuoHHbII aHaMU3 TMOKa3bIBa€T, YTO 3alaJHble MW IOKHbIE PalOHbI
XapaKkTepU3yIOTCs OOpaTHOW CBS3BI0 M CPEOHEH/HU3KOW TOYHOCTBIO JAaHHBIX (CIIOXKHBIE,
MPOTUBOpEUUBbIe Mporiecchl). CeBepo-BOCTOUHBIE PalOHBI JAEMOHCTPUPYIOT NPSIMYIO CBSI3b U
BBICOKYIO TOYHOCTHh (CHHXPOHHOE pa3BHUTHE). LIeHTpanbHbIe pallOHBI YacTO MOMAJAIOT B «CEPYIO
30HY» — cl1abasi KOppesLus U CpeIHsst TOUHOCTb.
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B Oynymem, coriacHO NOJyYEHHBIM JaHHBIM, MOXXHO IPOTHO3HpOBATh JAajbHeilliee
cokpamenue namHu B nosnb3y OOIIT u pekpeannu, oCOOCHHO B NMPHOPEKHBIX M MPEATOPHBIX
paitfoHax. OTo noTpeOyeT rocy1apCTBEHHOM MOANEPKKU (EepMEPOB U UX XO3ANUCTB, a TAKKE Pa3BUTHSL
9KOTYpHU3Ma KaK aJbTEPHATUBHOIO UCTOYHHKA J10X0/1a.
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YK 004.9

IHOBBIINEHUE IMTPOU3BOJAUTEJIBHOCTHU I'NC-CEPBUCOB C
NCITIOJIb30BAHUEM AJIAIITUBHBIX AJIT'OPUTMOB KOIIIMPOBAHMUSA

Mapgaes C.M.,
cmydenm 1-20 Kypca macucmpamypuol
@I'bOY BO «Yeuenckuii 2ocyoapcmeennviii ynusepcumem um. A.A. Kaoviposay
HUcpanion P.1O.,
KAHO. MexH. HayK, 0oyenm Kageopwl «IIpocpammuposanue u unpOKOMMYHUKAYUOHHbIE
MEeXHOI02UUY
@I'bOY BO «Yeuenckuii 2ocyoapcmeennviil ynusepcumem um. A.A. Kaoviposay

Annomauun. Paccmampusaemvie aoanmuenvle anecopummol kowupogsanuss (LRU, LFU, ARC, GDLVF, STAR) c
CAMOHACMPOTIKOU 8eC08 OPUEHMUPOBAHbL HA nosbviueHue 3¢dexmusnocmu I UC-cepsucoe MOHUMOPUHeA NPUPOOHO-
AHMPONO2EHHbIX NPOYECcco8. An2opummel  YYUMbIEAIOM BPEMEHHYIO OABHOCHb, YACMOMHOCHbL  3ANpPoco8 U
2eozpaghuieckyro 6auU30cmb 00bEKmMOo8, Ymo 8aX’CHO OISl AHAIU3A 0e2padayuu IAHOUAPMO8 NO CHYMHUKOBbIM OAHHBIM.
Ananuzupylomcst Memoobl NPOSHOZUPOBAHUS 3a2PY3KU 05l obecneyenuss cyOCeKyHOHO20 OMKIUKA NpU GU3YaAIU3AYUU
Kapmoepaguueckol uHgpopmayuu.

Knrouesvie cnosa: ceoungpopmayuonnvie cucmemvt (I'MC), adanmusnoe kawuposanue, npocmpancmeenuvle 0anuble,
aneopummbl 8blmMeCHeHUs KIuld, NPOCMpPaHCmMeeHHAs T0KANbHOCb, npouzsooumenvrocms I UC-cepsucos.

INCREASING THE PERFORMANCE OF GIS SERVICES USING
ADAPTIVE CACHING ALGORITHMS

Madaev S.M.,
1st-year Master’s student,
Kadyrov Chechen State University
Israilov R.Yu.,
PhD in Engineering, Associate Professor at the Department of Programming and
Infocommunication Technologies,
Kadyrov Chechen State University

Abstract. Adapted caching algorithms (LRU, LFU, ARC, GDLVF, STAR) with self-tuning aimed at improving the
efficiency of the GIS services of the Diptychs of Spring-Anthropogenic Processes are discussed. Algorithms for monitoring
the time period, request frequency, and geographic proximity of objects are considered, which is important for analyzing
landscape degradation using satellite data. Load forecasting methods are analyzed to ensure subsecond response times
when visualizing cartographic information.

Keywords: geographic information systems (GIS), adaptive caching, spatial data, cache eviction algorithms, spatial
locality, GIS service performance.

CoBpemennbie reouHpopmanuonusie cuctembl (I'MC) (GyHKIMOHMPYIOT B yCIOBHAX
MIEPMAHEHTHOTO  YBEJIMYEHUS HMHTEHCUBHOCTH IOTOKOB IMPOCTPAHCTBEHHBIX JIaHHBIX H
reTepPOreHHOCTH KJIHMEHTCKUX 3amnpocoB. VIHTepakTHBHAs BH3yalu3alus KapTorpaduueckon
nHpopmanuu B BeO-uHTepdeiicax U MOOWIBHBIX TNPUIOKEHHUSIX TpeOyeT oOT cepBepHOU
UHPACTPYKTYpHl 0OecredeHus: CyOCeKyHTHOIO BpeMEHH OTKJIMKa IPH OAHOBPEMEHHOH 00paboTke
THICSIY KOHKYPEHTHBIX ceccHil. TpaJWlMOHHBIM METOJOM CHHXEHHs JIATEHTHOCTH JOCTyIa K
JaHHBIM U YMEHBIICHUs BBIYUCIUTEIFHOW HArpy3Kd Ha MPOCTpaHCTBEHHBbIE 0a3bl AaHHbBIX (B/I)
BbIcTynaeT kamupoBanue. Onnako B crnenudpuke ['MC-npunoxenuit 3¢dekTUBHOCTH K3IIa
OTIpeJIeNIAeTCsl HE TOJBKO TEMIOPAJIbHBIMH XapaKTEPUCTHKAMHM OOpalleHuid, HO M CIOXHOH
MIPOCTPAHCTBEHHOM KOppEJsAIMel 3arpaimBaeMbiX Teo00bekToB. Kilaccuueckuwe anropuTMbI
BeiTecHeHus, Takne kak LRU (Least Recently Used) u LFU (Least Frequently Used), ycrnemiHo
3apekoMeHioBaBmme cedst B pemsiiuoHHbix CYBJl u ¢aiinoBeix cucremax, B koHTekcTte ['MIC
3a4acTyl0 JEMOHCTPUPYIOT HEJOCTATOYHYH) TOYHOCTh NMPOTHO3UPOBAHHUS, TOCKOIBKY UTHOPUPYIOT
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(dbyHIaMeHTalnbHOE CBOWCTBO MPOCTPAHCTBEHHOM JIOKATBHOCTU — CTAaTUCTUYECKYIO 3aBUCHUMOCTH
MEXIy reorpadguueckoi 6IU30CThI0 00BEKTOB U BEPOATHOCTHIO UX COBMECTHOTO 3ampoca [3].

Lenb manHOM pabOTHI 3aKII0YAETCSA B CUCTEMATU3AIMK U aHAJIW3€ apXUTEKTYPHBIX MOJX0JI0B
K TOCTPOSHUIO AJaNTHUBHBIX aNTOPUTMOB K3IIUPOBAaHUS, OPUEHTHPOBAHHBIX HA TOBHINICHUE
npousBoautenbHocTH [TMC-cepBucoB. [lon amanTUBHOCTBIO B JaHHOM KOHTEKCTE IMOHUMAETCA
CIOCOOHOCTH AITOPUTMA K AMHAMUYECKON peKOH(pHUTypallii BHYTPEHHEH CTpaTeruy BHITECHEHUS Ha
OCHOBE MOHMTOPHMHTa TEKYIEH Harpys3Kku, HACHTU(UKAIUU TPEHIIOB B IEpEeMEUIeHHH 00JIacTu
BUJMMOCTH KJIMEHTa M y4YeTa METPHK IMPOCTPAHCTBEHHOW ONMM30CTH NaHHBIX. i TOCTMXKEHUs
YKa3aHHOM I1IeJId B CTaThe PEIIAIOTCs CIEIYIOINE 3a/1a4H:

1) ompeneneHwe OrpaHUYEHUN CTaHIAPTHBIX HBPUCTUK KAIUPOBAHHA NpU padboTe ¢
reorpaduyecKu pacrpeieIeHHbIMU JaHHBIMU;

2) aHa/M3 MOJIEJICH aJanTUBHBIX alTOPUTMOB, BKIIOYast THOPUIHBIE CXEMBI C 0aTaHCUPOBKOI
BecoB (ARC) u crienuanu3upoBaHHbIe reonpocTpancTBeHHbie MeTo sl (GDLVF);

3) paccMOTpeHHe HWHTEeTpaluy aJalTHBHOTO KAIIUPOBAHHUS B APXHUTEKTYpy ITOTOKOBOU
00pabOTKH TPOCTPAaHCTBEHHBIX JaHHBIX (Ha npumepe cucreMbl STAR). Meromgonorudeckoi
OCHOBOH HCCIIEZIOBAaHUS BBICTYIAET KOMIIAPATHBHBIN aHAIN3 TEOPETHUECKUX MOJIEICH BHITECHEHUS
U WX Bepu(UKaAIUs HA OCHOBE OMYOIMKOBAHHBIX SMIUPUUYECKUX TAHHBIX O MPOU3BOAUTEIHLHOCTU
CHCTEM.

CrangapTHble aNTOPUTMBbI yMpaBieHHs Kdul-nmaMmatbio, Ttakue kak FIFO, LRU u LFU,
OCHOBBIBAIOTCSI MCKIIIOYUTEIFHO Ha BPEMEHHBIX METPUKAX JIOCTYIa: OYEPETHOCTH MOCTYIUICHUS,
JABHOCTU TMOCIEAHEro OoOpalleHus] WM KyMyJISTUBHOM uacTtoTe 3ampocoB. B cpene T'MC, rame
OTIEPUPOBAHUE TAMIOBOW TpadUKOW W BEKTOPHBIMH CJIOSMH COIPSDIKEHO C YETKO BBIPAKCHHOUN
reorpaUyecKoil CTPYKTYpOH, MOAOOHBIA PEIyKUHMOHH3M MPUBOJUT K JABYM KPUTUYECKUM
MOCTICICTBUSIM: ~ «3arpS3HEHUIO K3IIa» W HEONTHMAaJbHOMY BBITeCHEHHIO. lloip3oBarens,
nepeMeInaromi 00JacTh BUIAUMOCTH KapThl (Panning) wmiM M3MeHSomui macirab (zooming),
TeHEPHPYET IMOCIIEA0BATEILHOCTD 3aIPOCOB K CMEKHBIM TalIaM, KOTOPhIE BIIEPBHIE OKA3bIBAIOTCS B
K3III€ HEMOCPEICTBEHHO B MOMEHT Busyanu3anuu. Anroput™m LRU, opueHTHpysCch Ha 1aBHOCTH, HE
CTIIOCOOEH OTIUYUTH OJHOKPATHO 3aIPOIICHHBIN Talijl, K KOTOPOMY ITOJIb30BaTENb BPS I BEPHETCS
Py JTUHEHHOM JABIKEHHUH IO KapTe, OT PErylsIpHO MOCEIlaeMoro «xaba» (Hampumep, HEHTpa
ropoxa). Kak ciencrBue, NeHCTBHTENBHO BaXKHBIE JaHHBIE MOTYT OBITH TPEXKIEBPEMEHHO
BBITECHEHBI HEJIaBHMMH, HO MEHee peJeBaHTHBIMU i Oyayiied HaBuranuu Oinokamu. B cBoro
ouepenb, LFU ckioHeH K akkymymsIMM «ycTapeBLIEH MOMYJISPHOCTH»: IaHHbIE, OBIBILINE
BOCTpeOOBaHHBIMU B TpeAbLAyIleM ceaHce padoThl C MHBIM MacimTaboM, MPOJOKAIOT
YICPKUBATHCS B KIIIIE, HECMOTPS HA CMEHY KOHTEKCTa.

Eme Oonee cymecTBEHHBIM HEIOCTaTKOM SIBISIETCS IIOJIHOE WIHOPHUpOBaHUE (EeHOMEHa
MIPOCTPAHCTBEHHOW JIOKATBHOCTH. B Kilaccmyecknx padoTax Mo TEOPUH BBIYUCIHTEIBHBIX CHCTEM
JIOKAJIbHOCTh TPAKTYETCS KaK CBOWCTBO MPOTrpaMMbI o0pamiarhes K sueidkaM MamsTH, OJU3KUM K
HEJaBHO MCIOJIb30BaHHBIM (IIPOCTPAHCTBEHHAs JIOKAJIbLHOCTh B KOHTEKCTE apXUTeKTypsl OBM). B
reoMH(pOPMaTUKE ATO CBOWCTBO TpaHCHOpMUpPYETCS B reorpauueckyro OJIM30CTh: BEPOATHOCTH
3ampoca Taiiga B mpu ycinoBuM, 4TO B TEKyIIMH MOMEHT oOToOpakaeTcss Tailn A, o0paTHO
MPOMOPILMOHANIEHA ~ PACCTOSHHUIO MeXAy HuMU. McciemoBarenw  OTMEUaroT, UTO MpH
MOCJIEIOBATEIFHOM JIBIDKCHHH IO KapTe TPACKTOPHS 3allPOCOB 00JIaaeT BBIPAKEHHOW JTHHEWHOU
CTPYKTYPOHi, 4TO JieiaeT MPeaOYTHTEIbHBIMUA CTPATEeruu yipexaaromiei Beioopku (prefetching) u
BBITCCHEHHMSI HAa OCHOBE aHajM3a BEKTOpa CMemlieHus Viewport'a. Knmaccuveckue aaropuTMbl He
COJIepKaT MHCTPYMEHTAPUS I SKCTPANONSAIIUN TOJOOHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX PSIOB,
9TO CHIDKaeT UX TMPAKTHYECKYI0 I[IEHHOCTh TIPH Pa3BEPTHIBAHWM BBICOKOHATPYKEHHBIX
KapTorpaguuecKux CEpBUCOB.

* ApXHTEKTypa aJalTHBHBIX AITOPUTMOB K3mupoBanus: oT ARC k THOPHIHBIM MOJEIISIM

[Tepexon kK aIanTUBHBIM aJIrOpUTMaM O3HAMEHOBAJ OTKa3 OT )KECTKOW JIeTEPMHUHHPOBAHHOCTHU
B TMOJB3y  OallaHCUPOBKM  KOHKypupyrommx  ¢akropoB  3pdexkruBHoctn.  Hambonee
penpe3eHTaTUBHOW B 3TOM Kiacce siBisieTcs apxutektypa ARC (Adaptive Replacement Cache) [1],
npeayiokeHHas Kak pa3sutue uaen coueranus LRU u LFU. Baytpennss noruka ARC 6a3upyercs
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Ha TO/JICPKaHUU JIBYX Ouepee KAMMUpPOBaHHBIX 3eMeHTOB (T1 u T2) u AByX TEHEBBIX CITHUCKOB
(B1 u B2), oTcne:xuBaronmMx KCTOPUIO BBITECHEHUH.

MRU P MFU C

MRU P MFU c

Blocks that have been used P is the adaptive part of the Blocks that are frequently This is the current size of the
recently are stored here. If a ARC. P starts at %2 C, but can used are stored here after ARC. ltis usually bounded by
new block is read or written, it grow or shrink based on which being promoted from the arc_min and arc_max, but can
is added to the MRU. If a block cache is getting a better hit MRU. If not many blocks are grow and shrink in the face of
is in the MRU and is accessed rate, and is therefore providing frequently used, P will grow, memory pressure from other
again, it moves to the MFU. the most benefit. shrinking the MFU cache parts of the 0S.

Puc. 1. Cxema pabomot aneopumma ARC: MRU (nedasHo ucnonvzosannule oaoxu), MFU
(vacmo ucnonvzyemvle 610ku), P — adanmuenwiti napamemp banrancuposxu

JlanpHEHWIIMM pa3BUTHEM adanTHBHOro moaxona sBisercs cucrema STAR (Spatial Data
Stream Warehouse), opuenTrpoBaHHas Ha TIOTOKOBYIO 00pab0TKy reomanHbix [4]. B apxurekrype
STAR peanu3oBaH JBYXypOBHEBbIH MEXaHM3M KAIIMPOBAHUS, COUETAIOIIUNA MaTepualn30BaHHbIE
npezcraBinenus (query-based caching) s arperaTHbIX 3ampocoB M 00BEKTHO-OPHEHTHPOBAHHOEC
K3IIMPOBAHUE JUIsI ATOMAPHBIX CYIIIHOCTEH.

* MeTo1bl IPOTHO3UPOBAHUS U yUeTa IPOCTPAaHCTBEHHOM JIOKAIbHOCTU

AnantuBHocTh anropurMa kammposaHus B ['MC HanpsMyro KOppeaupyeT ¢ TOYHOCTBIO
MIPOTHO3UPOBaHU Oyaymield oOmacTh uHTepeca moiyib3oBaTens. [lockoiabKy KapTorpadudeckas
HaBUTALUS PEKO OBbIBaCT XAOTMYHOMU, a MOAYMHSIETCS JMO00 CEMaHTHYECKUM MapuipyTaMm (BIOJb
ynul, pek), aubo appuHHBIM npeoOpa3oBaHMUsIM MOJ00MS TNpPU MacIITAOMPOBaHUH, 3a]ayda
IIPECKa3aHusl CIEOYIOIINX 3allpallliBA€MbIX TaNJIOB CBOJUTCS K MOJAEIMPOBAHUIO TPACKTOPUU
JBWKCHUSI BUPTyaJbHOW Kamepbl (Viewport). B mpocTedmmx peanusainusx HCIOIb3YyeTCs
yHOpexJaromas BbIOOpKa CMEXHBIX TalJIOB Ha OCHOBE TEKYIIEro BeKTopa nepemenieHus. boree
CJIOXKHBIE QIaITUBHBIC MOJIETH OMHUPAIOTCS HA aHAIM3 KPUBBIX 3arOJHEHUs MPOCTPaHCTBa (Space-
filling curves), Takux kak Z-mopsiok win Kpuas ['uisoepra [2].

WuTerpanuss mnoJOOHBIX HHIEKCOB B MEXaHM3M KJOIIMPOBaHUS Ja€T BO3MOXKHOCTh
KJIaCTEpPHU30BaTh MPOCTPAHCTBEHHO CMEXXHbIE JaHHBIE B CMEXHBIX sUelkax kama. Ha npaktuke 310
O3HAYaeT, YTO MpH I[OCIEAOBATEIbHOM CKAaHMPOBAHWUW MECTHOCTH 3a/Iep>KKH, BbI3BAHHBIE
Xa0THYHBIM OOpallleHHueM K TUCKOBOM MOJACUCTEME, YAAETCs, €M He MCKIIIOYNUTh, TO M0 KpaitHen
Mepe CYIIEeCTBEHHO criiaauTh. CaMa 1o cebe IBpUCTHKA 3/1€Ch NepecTaéT ObITh MPOCTO (PyHKIMEH OT
BpEMEHH NocieaHero aoctyna. OHa, eciy MOKHO TaK BBIPa3UThCS, «OTJIAIBIBAETCS 110 CTOPOHAMY,
IIPUHUMAs BO BHUMaHUE HE TOJIBKO OTBET Ha BOIPOC «YTO OBLIO 3aMPOIIEHO?», HO M KpaliHEe BaXKHYIO
JUISL TEOCEPBUCOB XapaKTEPUCTUKY: «T/I€ UMEHHO 3TO HAaXOJUTCS OTHOCUTEIBHO TEKYILEro LEeHTpa
UHTEpPECA NOJIBb30BATENS ).

[Tonobunast moauduKkanus yHpaBisiolleld JIOTUKU TO3BOJISIET CHUCTEME B M3BECTHOW Mepe
J€MCTBOBAaTh Ha ONEpexeHHe. B MOMEHT, KOrja IO0Jb30BaTelb TOJIBKO HAUMHAET JIBHIKEHUE
KypPCOPOM MBIIIH WIH MajibleM 10 SKpaHy (em€ A0 3aBepllIeHus KecTa NepeTacKUBaHusl), cucTeMa
y’K€ MHHULIUUPYET MOATPY3KY TeX (parMeHTOB KapThl, KOTOPbIE C BBICOKOH J/0JIel BEPOSTHOCTU
nonajayT B 00JacTh BU3yaJIU3alluy NP CIEAYIOIIEM KaJpe peHAepuHra. 3aMeTUM, UYTO pedb 3]1eCh
uaET He 00 abCTPaKTHOM ONTHUMM3ALMHU, a O BIIOJHE OCA3a€MOM YIYUIIEHUH CYyOBEKTHBHOIO
BOCHPUATHS CEpBHCA: KapTHHKA HE PACCHINAETCS Ha «cCepble KBaApaThbl» MPH MaHOPaAMHPOBAHHH,
COXpaHseTCs WLTI03Us pabOTHI C LEIOCTHBIM, OECIIIOBHBIM MOJIOTHOM JaHHBIX.

* [Tepexon k GDLVF u BbIUHUCIUTENBHON CIOKHOCTH

BosBpamasics k BOIIpoOCy 0 TOM, KaKuM 00pa3oM MPUHUMAETCs OKOHYATEIbHOE pelieHre 00
yJaJEeHUU TOr0 WINM UHOTO OJI0Ka JaHHBIX U3 K311, CIeyeT OTAEIbHO OCTAHOBUTHLCS Ha ceMeicTBe
anroputMmoB kiacca GDLVF. B otinnune ot ARC, KOTOpBIN KOHITIUPYET ABYMSI CIIMCKAaMU UCXOIS
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13 9acTOTHO-BpeMeHHBIX BecoB, GDLVF onepupyet 6osee rpoMo3aKkoii, HO 1 OoJiee aieKBaTHOM JIst
I'MC-peanbHOCTH KOHCTPYKIUEN — MHTETPAJIbHON LIEHHOCTHIO IPOCTPAHCTBEHHBIX JaHHBIX. 3/1€Ch B
pacuér OepyTcs, MOMUMO OUYEBHUIHBIX MMAPAMETPOB JAaBHOCTH W YACTOTHI OOpalleHMid, emé u
F€OMETPUYECKNE  NPEeIuKaTbl. A  HMEHHO: IUIOLaJb  IEPECEUEHUs  OTPAHUYMBAIOLINX
npssMoyroibHUKOB (bounding box) 3ampammBaeMoro o0bEKTa ¢ TEKYIIMM 3KCTEHTOM KapThl JIHOO,
KaK MUHMMYM, €BKJIMI0BO PACCTOSHUE MEX]y UX LIECHTPaMHU.

OpHako e BCSIKOE YCIOXHEHHE MaTeMaTH4eCKOW MOJENHM 3aKOHOMEPHO BJIEUET 3a co0oi
YBEJIMUEHUE HAKJIAJHBIX PACX0A0B Ha BbIYUCIIEHU. IrHOpUpOBaTh 3TOT acneKT ObLIO Obl OIINOKOI,
rpanuyanieii ¢ npodananueil. Beap ecnu pacuér «ueHHOCTH» O0BEKTA AJIS MPUHITHUS PELICHUS O
BBITECHEHMH OyJeT OTHHUMAaTh y TIpOLEccopa BpPEMEHHM OOJbIe, 4YeM SKOHOMUT caM (akT
KJILIUPOBaHUS, TO BCS 3ares TepseT Kakoil Obl TO HU ObUIO MpakTU4eckuil cmbici. HauBHas
peainzanysi, B KOTOpPOM IPHU KaXIOM MpoMaxe MUMO K3IIa MPOUCXOIUT NEpecdET IIolaacu
MepeceyeHnii Isi BCeX OJIIEMEHTOB, MPETEHIYIOMIMX Ha BBITECHEHHE, CIHOCOOHA MOJIHOCTHIO
HUBEJIMPOBATh TOT BBIMTPHIII, KOTOPBIA ObLT MOTyYeH 3a CUET CHIDKEHUS YHCiIa oOpameHuil Kk 6ase
MIPOCTPAHCTBEHHBIX JAaHHBIX. JTO Ta camas JIOBYIIKA, B KOTOPYIO JIETKO YTrOAWTH, YBIIEKIIHUCH
KpacuBoOil Teopueit, HO 103a0bIB 00 OrpaHUYEHUSAX alapaTHOM MIIaTPOPMBI.

Ha npakTuke nouck KOMIpoMucca JOCTUTAETCs 3a CUET pslia MHKEHEPHBIX yIpolieHuil. Bo-
IIEPBBIX, IIMPOKOE PACHPOCTPAHEHUE MOJYUUIIO HUCIIOJIIb30BAHUE HE TOUHBIX METPUK MEPEeCeUEHHUs
MOJIMTOHOB (YTO BBIYUCIMUTEIBHO 3aTPAaTHO), a OBICTPHIX OIICHOK HAa OCHOBE MAaHXJTTEHCKOTO
paccTosHUS WIK €BKJIUI0BA PACCTOSHUS MEX/y LIEHTpaMH TaiyioB. Bo-BTOPbIX, IEpECUET «BECOB» U
3HAYEHUH IIEHHOCTH BBIMOJIHAETCS HE AJIsl Bced MOMysauu 00bEKTOB, HAXOIAIINXCS B XPAHUIIUIIE
KoIlIa, a JHMIIb JUISI OTPaHUYEHHOTO, JWHAMHYECKH OOHOBIIIEMOro Myja HambOoliee aKTHBHBIX
snemeHToB. MHbIMU ciioBamu, anroputm GDLVF Ha sTane npoaakimiH-3KCIUTyaTalu — 3TO BCEeraa
HECKOJIbKO OorpyOiEHHas1, MpUOIMKEHHAst BEPCUSl CBOCH MACAIbHOW MaTeMaTH4eCKon Mojenu. Tem
HE MEHee, KaK CBUAETEIbCTBYIOT JaHHbIC HATYPHBIX MCIBITAHUN HA CTEHJAX KapTorpapuuecKux
CEpBHUCOB, Jak€ B TAaKOM YCEYEHHOM BHJE OH JIEMOHCTPUPYET 3aMETHOE IMPEBOCXOJCTBO HaJ
«IUIOCKHMMY» cTparerusaMu tuna npocroro LRU.

BHenpenue aganTHBHBIX aITOPUTMOB KAIIMPOBAHMSI B MPOMBIIIJICHHYIO AKCILIyaTalUio
CONPSDKEHO C€ HEOOXOJUMOCThIO NEpPMAHEHTHOW OallaHCUPOBKM MEXIy BBIYMCIMTEIbHON
CIIO)KHOCTBIO ~ YTIPABJISIIOIIEH JIOTMKM W JOCTHUTaéMbIM IPHUPOCTOM  IMPOU3BOAUTEIHHOCTH.
CnenoBatenbHO, BO3HUKAET 33/1a4a IOCTOSTHHO MCKATh OTBET HA BOIPOC: HACKOJIBKO YMHBIM JOJKEH
ObITh K311, YTOOBl OKYHOUTh COOCTBEHHYIO «CO00pa3uTenbHOCTH»? CIMIIKOM HPUMHTHUBHBIN
JITOPUTM IPUBOAUT K 3arpsA3HEHUIO0 MaMsITH MYCOpPOM M, KaK CIEICTBHE, K majaeHuro hit ratio.
CauIIKOM CIOXHBIM — HAUMHAET MOXKHUPATh PECYPCHI LIEHTPAIBHOIO Mpoleccopa, KOTOPbIE B ATOT
MOMEHT MOTIJIH Obl OBITH ¢ OOJNbIIEH MOJIb30i MOTpaueHbl HA OTPUCOBKY BEKTOPHBIX JAHHBIX WIN
oOcCiTy’KMBaHUE HOBBIX MOAKIIOYEHUN. [To 3TOI mpuuMHE B COBPEMEHHBIX BBICOKOHATPYXEHHBIX
I'MC-cepBepax Bc€ yallie MOXKHO HaOIr0/1aTh HE MOHOJIUTHYIO PEeaH3alMIo OTHOT0-€JMHCTBEHHOTO
IrOpUTMa, @ MHOTOYPOBHEBYIO apXUTEKTYPY, B KOTOPOU OBICTPBIA (M OTHOCHUTENBHO «TIIYTIBII»)
K3III TIEPBOTO YPOBHSI IOTIOJIHSAETCS 00Jiee MHTEIIEKTYalbHOM, HO 1 0oJjiee MEUIEHHOW MPOCIONKON
BTOPOTO YpOBHs, paboTaromeid yke HE ¢ KaKIbIM TUKceleM, a ¢ O00O0OmEHHBIMU
MIPOCTPAHCTBEHHBIMU MATTepHAMU. Tako Moaxo/1, COOCTBEHHO, U JIET B OCHOBY ITOTOKOBOM CHCTEMBI
STAR, peub 0 KOTOpOH IJIa BbIIIE, U OH K€ SIBJISETCS MarucTpalbHbIM HalpaBlIE€HUEM pPa3BUTHS
CEpBEPHBIX PEIICHUH IS F€0JaHHBIX B 0003pHMOIl TepCIIeKTUBE.
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MORTON CURVE in a grid of 16 cells HILBERT CUEVE in a grid of 16 cells
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Puc. 2. Busyanuzayus Kpugblx 3anoiHeHust npocmpancmea: Z-nopsook (kpusas Mopmoua) u
kpusas I unbbepma ons unoexcayuu cemxu u3 16 sueex

[IpumeHeHne TEOXEeIMpPOBAaHMs HAa OCHOBE OTHX KpPUBBIX II03BOJIIET IPeoOpa3oBaTh
JIBYMEpHbIe Treorpaduyeckre KOOpJIMHATHI B OJHOMEPHBIA HMHJIEKC, COXPAHSIOUIMA CBONHCTBO
JIOKAJTBHOCTH: OJM3KUE TOYKH B T€OTPaQUUECKOM MPOCTPAHCTBE C BHICOKOW BEPOSTHOCTHIO OYAyT
UMETh OJIN3KHME 3HAYECHUS Xella.

WuTerpanusi mogoOHBIX MHIEKCOB B MEXaHHM3M KOUIMPOBAHUS TO3BOJIET KIIACTEPU30BATH
IIPOCTPAHCTBEHHO CMEXHbIE IaHHbIE B CMEXHBIX s4eiKax KdIa, 4TO CYHIECTBEHHO CHHXAeT
JATEHTHOCTH IPH MOCIIEIOBATEIIFHOM CKAaHMPOBAHUU MECTHOCTHU. UTO KacaeTcst CaMOil BO3MOKHOCTH
IIPEBEHTUBHON MOJATrPY3KH, TO 3/1€Ch B MIpy BCTYIAET aJlaiTUBHAs 3BpUCTHUKA. Peub UAET 0 TOM,
9TOOBI AITOPUTM PUHUMAIT PEIIEHHUE, OMUPASCh HE TOIBKO HA CTATUCTHKY BU/IA «UTO 3alpalinBaIn
paHblle», HO M Ha 4€TKOE NMOHMMAHUE TOTO, I7Ie HMEHHO B reorpa)uyeckoM CMBbICIE HAXOIUTCS
0OBEKT T10 OTHOIIEHHIO K TEKyIIeMy IIeHTpY dKpaHa. ITHOpupoBaHue 3TOTo (hakTopa, K COKAICHUIO,
CBOWCTBEHHO OOJIBIIIMHCTBY KJIACCHYECKUX CXEM.

[IpoBeneHHBI aHATU3 JEMOHCTPHPYET, YTO SBOJIOLHUS aITOPUTMOB KJIIHUPOBAHHUS B
reoMH(pOPMALMOHHBIX CHCTEMaX HEPa3phIBHO CBsI3aHa C PEOI0JICHUEM OTpPaHUYeHUH KITAaCCHYECKUX
9aCTOTHO-BPEMEHHBIX IBPUCTHK. BEKTOp pa3BUTHS CMENIAETCS B CTOPOHY aJalNTHBHBIX MOJETICH,
CIIOCOOHBIX K CAMOHACTPOWKE M MHTETpallMy MPOCTPAHCTBEHHBIX MPEAUKATOB B JIOTUKY MPUHSATHS
pelIeHni O BBHITECHEHUH JaHHBIX. APXHUTEKTYpHBIE peIIeHUs, Oazupyromuecss Ha THOPHIN3AIHN
ARC-1o100HBIX CXeM C MeToJaMHu OlLleHKH reonpocTtpaHcTBeHHOH uHeHHocTH (GDLVF) wumm
MHOTOypOBHEBOM KdmpoBanun arperatoB (STAR), mpenocraBmsitor paspaborumkam [MC-
cepBUCOB 3(h(PEeKTUBHBIM MHCTPYMEHTApUH Ui ONTHMM3ALUU HCIOJIb30BAHUS BBIUMCIUTEIBHBIX
pECYypcoB W TIOBBIIICHHWS OT3BIBUMBOCTH  TIOJIb30BATENIbCKUX HMHTEpdeiicoB. JlanpHelme
UCCIIEIOBAaHUsI B JAaHHOM O00JIacTH, MO-BUAMMOMY, OyAyT CBS3aHBI C INMPUMEHEHHEM METOOB
MAIIMHHOTO O0YYEeHUS ISl TPETUKTHBHON aHATMTUKY HABUTAIIMOHHOTO MTOBEICHHSI TTOJTb30BaTENICH,
YTO TO3BOJIUT MEPEUTH OT PEAKTHBHOM afanTalyy K MPOAKTHBHOMY YIIPABIECHHIO COAEPKUMBIM
KJIlla Ha OCHOBE BEPOATHOCTHBIX MOJeNel mepemenieHus Viewporta B reorpadudeckom
npoctpancTBe. OIHAKO yXe Ha COBPEMEHHOM 3Tale BHEIPEHUE PACCMOTPEHHBIX aJalTHBHBIX
aJITOPUTMOB MO3BOJISIET CYLIECTBEHHO MTOBBICUTh KaU€CTBO 00CITYKMBAHUS B KapTOrpau4ecKux Beo-
Y MOOMJTBHBIX MTPUIIOKCHHUSX.
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[IpennoxxeHHbIE MOAXOABI K aAANTHBHOMY K3IIMPOBAHUIO MOTYT OBITH IPUMEHEHBI B CUCTEMAX
JMCTAaHIIMOHHOTO MOHHUTOPHHTA JIAaHAMA(TOB, TIE ONepaTHBHAs BHU3YyalIH3alls MHOTOMEPHBIX
MIPOCTPAHCTBEHHBIX JAAHHBIX (Hampumep, BpeMeHHbIX psiioB NDVI g onieHku nerpagainuu moys)
TpeOyeT CyOCEeKyHIHOTO BpPEMEHH OTKJIMKAa Npu paboTe ¢ TalIOBBIMH KapTOTpapHueCKUMU
CepBHCaMHU.
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BJUSHUE TEPPUTOPUAJIBHOM OPT AHU3AIIMU IIPUPOTHBIX
TYPUCTHUYECKHNX PECYPCOB JIEHKOPAHCKOM OBJIACTH HA
OKPYXAIOIYIO CPELNY (B IPEAEJAX JIEHKOPAHCKOI'O
OU3UKO-TEOTPA®OUYECKOI'O PETUOHA)

Mammapgosa I'.I'.,
KaHo. 2eoep. HayK, ooyeum kageopwt «lIpupooay,
Jlenkopanckui 2cocyoapcmeentulil ynugepcumem, 2. Jlenkopau

Annomayua. B cmamve paccmampueaiomces enusHue Quauxo-eeocpaguueckux Gaxmopos na passumue mypusma,
83AUMOCE:A3b MYPUIMA U OKPYIHCaAIOwel cpeddl, a makdice 6030eticmaue mypusma na okpyxcaiowyio cpeoy. Ilpupoono-
2eocpagpuneckue 0COOEHHOCMU ABIAIOMCA OCHOBHBIM UCMOYHUKOM MACWMAOHO20 DA3GUMUSL MYPUSMA, HOIMOMY
coxpaneHue YHUKATbHbIX NPUPOOHBIX MeC NPU UX UCHONIb308AHUU UMeen YPEe3BbINaUHO BaAdICHOe 3HaYeHue. 3awuma
NPUPOOHO20 TAHOWADMA MePPUMOPUU 8 ONPEOENeHHOl CIeneHy 00CMU2aemcs 3a cuem cO30aHUs MyPUCULEeCKUX u
PeKpeayuoHHbIX 30H.

Kniouesvie cnosa: mypusm, usuxo-zeozpagpuueckue ycnosgus, okpyscaowas cpeoa, obuopasnoodpasue.

THE IMPACT OF THE TERRITORIAL ORGANIZATIiON OF NATURAL TOURIiSM
RESOURCES iN THE LANKARAN REGION ON THE ENVIRONMENT
(WITHIN THE LANKARAN PHYSICAL-GEOGRAPHICAL REGION)

Mammadova G.G.,
Candidate of Geographical Sciences,
Associate Professor of the Department of «Environmenty
Lankaran State University, Lankaran

Abstract. This article examines the influence of physical and geographical factors on tourism development, as well as the
relationship between tourism and the environment, and the impact of tourism on the environment. Natural and
geographical features are the primary source of large-scale tourism development, and preserving the connection between
these unique natural sites and their use is of utmost importance. Protecting the natural landscape of the region is achieved
to a certain extent through the creation of tourist and recreational zones.

Keywords: tourism, physical and geographical conditions, environment, biodiversity.

JleHKOpaHCKUH peruoH o0NagaeT yHHKAJIbHBIMH TYPHUCTUYECKMMHU pPECypcamMH, KOTOpbIE
MOTYT CBITPAaTh HEOLEHUMYIO pOJb B Pa3BUTUU TYPUCTCKOTrO xo3siiicTBa. OKpyXEHHBIN
[Tpukacnuiickof HU3MEHHOCTbIO W TanblIICKUMM TopaMu, JIeHKopaHCKHM peruoH obmajgaer
KIIMMaTH4YECKUMH  YCIIOBUSIMH, OTJIMYAIOIIMMHUCA CBOEH  YHHMKAJIbHOCTBIO, UTO  CO3ZAeT
OJaronpusATHbIE MUKPOKJIMMATHYECKHE YCIIOBHSI, PACIIONArasch B 30HE YMEPEHHO TEIJIOro KiIMMara
¢ 3acymuMBEIM JieToM. CpeHerooBas Temreparypa cocranset 14,2 °C. Camblif X0moHBIIH MecsIl
B roxy — suBaph (3,4 °C), a camblii Tersii — mons (25,1 °C). B paBHMHHEIX paifoHax ciaydan
OTpHUIATENIbHBIX TEMIIEpaTyp BCTpPEYalOTCS B OCHOBHOM B siHBape. PermoH B 1elIOM HMeEeT
OnaronpusATHHIE KIMMAaTUYECKHE yCIOBHUS.

[To  pa3HooOpa3ui0  MHUKPOKIMMATHUYECKUX  yciaoBUM  JleHKOpaHb-AcCTapHUHCKHMA
HKOHOMHYECKUH pallOH OTIINYAETCS OT IPYTUX pailoHOB cTpaHbl. 3-3a pazHooOpa3us penbeda 371ech
HaONoIal0TCA pa3iiMyHble TUIBl KiIMMaTa. Tak, B TOPHBIX M MPEATrOPHBIX paioHax 00JacTH
npeoliasaeT YMEpPEeHHO TeIIblii KJIMMaT ¢ OOWJIBHBIMHU OCaJIKaMH BO BCE CE30HBI roja, a B
MpEeNropHBIX palloHaX U Ha paBHUHAX — YMEPEHHO TEIUIbIA KIMMAT C 3acCyIUIMBBIM JIETOM.
IIpeo6ananue B X0JIOAHBIH MEPHO TOAA HOTOBI ¢ TEMIIEpPATypHEIME MoKasaTensmu 6omee 3—-5°C
nenaer JIeHKopaHb-ACTapUHCKUI TYpUCTUYECKHA PErMOH OYEHb BAXKHBIM C KIMMAaTHYECKOW H
0aJbHEONIOTHYECKON ToueK 3peHus. KomnuecTBO CoNHeUHbIX THEH B OKpyre cocTaBisieT 186 aHeH,
yro npuMepHo paBHO 1800-2200 yacam [1, ¢. 7]. OOuIHE COTHEUHBIX THEH YBEITUUYUBACT TYPHCTCKO-
peKpeaioHHble BO3MOXXHOCTH pernoHa. OIHAaKO ecTh Takke psaa (PakTOpoOB, KOTOPHIE MEIIAIOT
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KJIMMaTH4eCKOMY KOM(OPTY: HallpUMep, OCaIKU B HEKOTOPbIE MECSIIBl M TacCMypHas noroja. B Tom
qrcye HaOI0ICHUE JI0XK/ICH B JIGTHUI CE30H M HATMYHE MPOJIUBHBIX JOXKICH CO3MaI0T TMCKOM(OPT
B OpraHM3alyy OTAbIXA.

OpnHako B HEKOTOPBIX HACEIEHHBIX IyHKTaX pPErMoHa BBICOKUH I10KA3aTelb BIIAXKHOCTU
CO3J1aeT HEOJIaronpusATHbIE YCI0BUA. XOTs B JIETHUE MECSIIbI I0KA3aTENIN BIAXKHOCTH B HACEJIEHHBIX
MYHKTaX, CYHUTAIOUINXCS OCHOBHBIMU 30HAMU OT/bIXa, B OCHOBHOM OJIarONPHUSTHBI, BBICOKHE
[I0Ka3aTes Iy BJIAXKHOCTU B 3UMHUI NEPHOJ] CO3at0T HEOIAaronpusTHbIE YCI0BUs. Bbricokuii ypoBeHb
BJIQKHOCTH, KOTOpBIA sBIseTcs (akropom auckomdopra s OOJBIIMHCTBA TYpPHUCTOB,
IIPUE3KAIOIIUX B PErHMOH B JIETHUH CE30H, CUUTAETCS B OCHOBHOM OJIarONPHUSTHBIM B T'OPHBIX
paiionax. B nenrpax ornpixa Macamiel, Actapa, 3yBaHja U JIp. IOKa3aTelld BJIAKHOCTU HE CO3ar0T
¢bakTopa nuckoMmpopra. JfocraTouHoe yBIa)KHEHHE B PETMOHE OKa3bIBACT MOJI0KUTEIIBHOE BIMSHUE
Ha MOBTOPSEMOCTH ITpeesioB KoM(popTa. B 0CHOBHOM OBTOPsSIEMOCTH OPOTOB KOM(OpTa B pernoHe
nocturaet 60—65%, 4To co3aeT 6JaronpUsATHBIC YCIOBUS Ul JIETHETO TyPUCTHYECKOIO CE30Ha.

OTmeTM Takke, 4YTO O0OlIMe MHMKPOKJIMMATHYECKHE I0KAa3aTelH, OlaronpusTHhIE JUIs
Typu3Ma, XapaKTepHbl AJI PaBHUHHON M NIpearopHoi 3oH. IIo mepe mogbema B rOpHbIE paiOHBI
(Bemme 1500-2000 m) HaOIIOHAOTCS MEHEe OJaronpHUsTHBIC M MaKCUMAIBHO HEOJIAronpHsITHBIE
IPUPOJHO-KIMMAaTHYECKUE YCIIOBHs. biaronpusTHble M OueHb ONaronpusTHbIE KIMMAaTHYECKHUE
ycroBusi  OOYCIIOBHJIM  pa3BUTHE B PABHUHHOW M MPEATOPHOM  YacTsAX JIECOB, OYEHb
OorarelX KOMIOHEHTaMHU. [ 0q0Boe KoimuecTBO ocankoB cocrasiisieT 600—1400 mM. MuHUMaIbHOE
KOJIMYECTBO OCaJIKOB HAa0JII0/1a€TCsl B PABHUHHOM U IPEArOpHOM 30HaX, @ MAKCUMaJIbHOE — B TOPHOM
YacTH.

Brlicokuil pannanmoHHbIN NOTEHLIMA 00ecneunBaeT 01aronpusTHHIE TEIIOBBIE YCIOBUS HA
tepputopun. CpenHerofoBas TeMIleparypa BO3IyXa B PpPaBHMHHOM M IIPEATOPHOM 4YacTH
paiiona cocraBnsier 13—14 °C, B cpemneropse — 5-10 °C. [laxke B cyOanbIMUHCKON U aTbIUHCKOM
30HaX PErMOHA CPEAHEr010Bas TEMIIEpATypa Bo3ayxa He ommyckaercs Huke 2 °C. Ciiegyer OTMETUTS,
YTO B OT/JIEJIbHBIE JHU JIETHUX ¥ 3MMHUX MECSIEB TEMIIEPATYypa MOXKET 3HAYUTENbHO OTInYaThes. W3-
32 CX0XKECTH MHUKPOKIMMATHYECKUX pecypcoB JICHKOpaHCKOro Haropbsi KojiebOaHHUs TeMIepaTypbl
nocturatoT 17-19 °C B Mexce3onbe, 21 °C B mnpearopHoil 30He; MOBTOPSEMOCTh KOM(OPTHBIX
npenenoB cocrapisieT 60—70%, a KOTMUECTBO XOMOMHBIX AHEH 3uMmoi gocturaet 35-50 [5, c. 52].
Opranuzanus OTAbIXa B CBSI3U C KIMMAaTH4eCKUM (PaKTOpOM B YKa3aHHBIX peruoHax Oosee
XapakTepHa JUIs JeTHero ce3oHa. OcoOeHHO OJarompHATHBIMM  JUIsL  OpraHU3allMM  OTAbIXa
CUMTAIOTCA JHU C  MaJbIM KOJMYECTBOM OCAJKOB, YMEPEHHBIM BETPOM UM  KOMQPOPTHBIMU
TeMIepaTypaMu, KOTOpbIE MPENSITCTBYIOT BOSHUKHOBEHHIO HEOIArONpUATHBIX OTOJHBIX YCIOBUH.

B wMmecrax otnapixa, pacrnojokeHHbIX B paiioHax Jlepuk, Macamibl, BBIOpaHHBIX IO
MHUKPOKIMMATHYECKUM YCIOBHSIM (OXBaThIBAIOUIMX 30HBI JpkuBaH-McTucy, Jlenkopanb-Jlepuk),
TEMIIEPATYPHBIN pEeXUM, JaKe €ClIM OH OTHOCUTEJIbHO HMKE MPEJesIoB KOM(pOpTa, HE OKa3bIBAET
OTPULIATEJILHOTO BJIMSHUS HAa OPraHU3aIlMIO OTJbIXa; HAIPOTUB, M30BITOK KHCIOPOJa B BO3AyXE
MOJIOKUTETIBHO BIIMSAET HA a’pOTEepanui0 U JICYEHHWE Pa3IMYHBIX CEepJIeYHO-COCYIUCTHIX
3abosneBaHuid. [0 MUKPOKIMMATHYECKUM YCIOBHSM, TEMIIEPATypPHOMY IOKa3aTeI0 M KOJUYECTBY
KHCJIOPOJIa YKa3aHHbIE TEPPUTOPUU IIPEBOCXOAAT KypopTsl ABcTpun, IlIBeinapuu u Uranum.

MUKpOKIMMAaTUYECKUE YCIOBUS B PETUOHE MO3BOJISAIOT OTABIXaTh U 3aHUMATHCS TYPU3MOM
B JICTHHA TYPUCTUYECKHHA Ce€30H. Eciim B HHU3MEHHOCTSIX M ANMIEPOHCKOM pAaWOHE CpeaHss
Temmnepatypa jetom cocrtapiser 28-32 °C, To B ropuoii uacTu JIeHKOpaHb-ACTapPHHCKOTO
3KOHOMMYECKOTO PaiioHa 3TH TeMIIepaTypHble mokazaTenn cocTaBmnsor 18—23 °C, a B paBHHHHBIX U
TpeAropHeIX paiionax 22-26 °C. TIpoxiajgmble ¥ MalOBIAKHBIE HOYM PETHOHA B JIETHHE MECAIIBI
BBI3bIBAIOT MAacCOBBI IMOTOK TYpPHCTOB B YyKa3aHHble paiioHbl. CleqyeT Takke OTMETHUTh, YTO
OJaronpusATHbIE MUKPOKIMMATHUYECKHUE YCIOBHUS PETHOHA CIOCOOCTBYIOT Pa3BUTHIO Kak JIETHETO,
TaK ¥ 3MMHEro Typusma [5, c. 52].

JleHKOpaHCKMI PETHOH IO YCIOBUSM MUKPOKIMMATa JIEIUTCA Ha JBe 30HBL. IlepBas 30Ha
COCTOUT B OCHOBHOM M3 MMPUOPEIKHOM MOJIO0CHI. JIeTO B TpUMOpCKUX paiioHax JICHKOpaHCKOro paiioHa
apKOe U CyXoe, cpeiHsis TemiepaTypa aocturaet 22-24 °C, uto co3naer 6;1aronpusTHbIE yCIOBHS
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JUISL Pa3BUTHSI PEKPEALIMOHHOIO M O3JI0POBHUTEIBHOIO Typu3Ma. Bbeicokue Ttemmeparypsl B
NpUOPEKHBIX PAHOHAX CO3AAI0T OJIATONPUATHBIE YCIOBHS IS IUISHKHOTO TYPHU3MA.

Maiioe KoIM4ecTBO 0CaJAKOB B IEPHO]] TYPUCTCKOTO CE30HA CO3/1aeT OJIaronpusiTHbIE YCIOBUS
JUIs OpTaHM3alMM OTAbIXa U TypusMa. Tak, eciim KOJM4eCTBO OCaJIKOB B pernoHe npesbliiaer 1500
MM, TO B JICTHHH c€30H OHO yBenumumBaeTcs 10 320—350 mMm. JleTom mpeoOiagaroT OT0-BOCTOYHBIE
U MECTHBIE BETPBI, CKOPOCTh KOTOPBIX cocTaBisieT 3—6 M\cek. TOT (akT, 4To uX He Tak MHOTO (MEHee
20-25 nHeii B Ce30H), HE MEIIaeT OpPraHU3alMK OTIbIXA.

B paBHuHHONH yacTu JIEHKOPAaHCKOIO PErMOHa C BIIAXKHBIM CyOTPONHMYECKUM KIMMaTOM
CPEAHEro/I0OBOE KOJUYECTBO COJMHEUYHBIX YacoB gocturaer 2000-2150, B ropHO MECTHOCTH 3TOT
nokasareib cHukaercs 10 1800 yacos. [I0BTOpSEMOCTh COTHEUHBIX THEN B MEKCE30HbE B PETMOHE
nocturaer 65%, a B utone-aBrycte — 78%, 4TO OOYCIIOBJICHO KIMMATHYECKUMHU YCIOBHUSIMHU U
BO3MO>KHOCTBIO OTJIbIXA.

Jlns cpaBHEHHUs. TOBTOPSEMOCTh COJTHEYHBIX JHEH Ha Ammepone cocrtabiser 70—80%.
Knumar pernona CBUAETENBCTBYET O MPeoOIa aromiel poid KIMMaTu4eckoro (haktopa B pa3BUTHH
IUISKHOTO TYpU3Ma.

[TnspkHas 30Ha pervoHa cocrasisieT 58 KM, —HauumHas OT 3ajuBa ['Mimarajpk M 3akaHuuBas
rocyJapcTBEHHOU rpaHuuei ¢ MpaHoM, rae A0 MOJIOBHHBI TEPPUTOPUHU MPUTOAHO IS Pa3BUTHS
wishKHOTO TypHu3ma. [Ipu aTom ncnone3yercst Becero 6% [4, ¢. 156]. TemmepaTypa BoIbl Ha TUIsSHKAX
HayMHAET MOBBIIATHCS € KOHIIAa Mas. Temneparypa Ha I KaxX B TYPUCTUUECKUI CE30H OJHUMAETCA
soie 20 °C, 4To co3jaeT GIaronpHATHBIE YCIOBMS JUIS OTABIXA M PA3BUTUSA TypusMma. IIIsKHbI
ce30H anuted 3 Mecsna. TypHuCTbl, IpUe3 aroluue B PErMOH B CE30H, MOJIb3YIOTCS JP)KUMAapJIblKaMU B
JlenkopaHckoM, ACTapuHCKOM paiioHax.

HO>xHbIe pailoHBI OXBaTHIBAIOT IOT0-BOCTOK A3epOaiikaHa, OrpaHUYeHbl HA FOT€ UPAHCKOM
rpaHULIEH, HA 3amajie U Fro-3amnaje — TalbICKMMU TopaMu, Ha BOCTOKe — Kacnniickum Mopem, Ha
ceBepe — Kypa-Apazckoit HU3MEHHOCTHIO [6, ¢. 214]. Obmas miomaias peruoHa coctasiser 6,1 Toic.
KM?, 4TO COCTaBIISIET 7% TEPPUTOPUU CTPAHBI.

Paiion umeeT 6oratyro pacTUTENBHOCTh. B MPUMOPCKUX HU3MEHHOCTSIX KYCTapHHUKHU U JIyTa
3aHMMAIOT LIEHTpaJIbHOE MecTo. B jecax mpearopHod 30HBI MPOM3PACTalOT JKEJIE3HOE JEpPEBO,
KalTaH, ay0, a3aj, CaMIUT, IIeiaKoBas akamus u ap. Llupoko pacmpocTpaHeHbl pPETUKTOBBIC
nepeBbs. borartas npupoza co3aana 3/1€ch YCIOBUS AJI pa3MHOKEHHSI Pa3IMUHBIX BUJIOB )KUBOTHBIX.
B necax BoxmsATCs JeCHOHM KOT, Jieomap/, MSATHUCTBIN OJIeHb, €K, Ha 0oyoTax — 000p, pa3nuyHbIe
NITULBI, a TaKXe JIMCHIlA, BOJIK, MEIBEIb, CEphIi 3asl], Oenka, (a3aH, cepas KypomaTka, 4epHas
Kypomnarka, ToytyOb 1 Jip. 31ech co3aH [ mpkaHCKHii TOCyJapCTBEHHBIH 3aI10BETHUK.

Paiion otinyaercss cBoeoOpa3HOW JNaHAMIAPTHOM SK30TMKOW M NMaMATHUKAMHU HPHUPOJBIL.
ITocne Ilpumopckoi Teppacel paBHUHHBIE Jieca U JIyra, OKPY’KEHHBIE C 3amaja M Ioro-zamaaa
BEJIMYECTBEHHBIMH TaNbIIICKUMU TOpaMH, CO3JAI0T 3[€Ch HENOBTOPUMYIO KpacoTy. JlecHble
maccuBbl Hctucy, XanOynanuaif, BomoxpaHwiuiie JloBaHu, ['upkaHCKuii 3aloOBEeAHHUK —
JOCTONPUMEYATEeIbHOCTH, IPUBIIEKAIOIINE TYPUCTOB CBOEH JaHAIadTHOM SK30THKOM.

B »tHx Mecrax Takke €CTh NAaMATHUKU NPHUPOAbI, KOTOpPHIE BBIICIAIOTCS CBOMMU
YHUKaJIbHBIMU IeH3akaMu. B HUX MOXKHO YBHUJIETh PAaclpoCTpaHEHHbIE HA KACIUHCKOM MOOEpexKbe
YaiiKy, TOpSAIINE POAHUKH U T. 1. [laMATHUKM pUpPObl PUBIIEKAIOT CIOAA TYPUCTOB M IOCETUTENEH.
B T'upkaHCckoM 3amoBeIHUKE COXPAHWJINCH PEIMKTOBBIE JIEPEBbSI TPETHErO MEPHOJa, B TOM YHCIIE
KEJe3HOe JEePeBO, KAIITAaHOMUCTHBIA My0, aszal, miamimnaj, KacluicKas IIaHaryjia, IeITKoBas
aKanus, KOTOpble CUUTAIOTCA OJIarONPUATHBIMUA MECTAMHU IS SK30TUYECKUX ITyTEIIECTBUM.

Jleca JlenkopaHCKOW paBHUHBI OBLTM YHUUTOKEHBI C IPEBHUX BPEMEH JIJIsl UCTIONB30BaHUS B
CEJIbCKOM XO035IHCTBE. 3HaUUTENbHAs YaCTh OCIEHUX OCTaTKOB PAaBHUHHBIX JIECOB ObLiIa BEIpyOJIeHa
MpU 3aKJAJKe YaHBIX U MUTPYCOBBIX IUIaHTalMil. YacTh 3TUX JIECOB COXPAaHUIIACh B CO3/JaHHOM
3nech ['MpkaHckoM rocyaapcTBeHHOM 3amoBenHUKe. OOBIYHO B ATOM pPETrHOHE JIECHOM mosic
pacnionaraercst Ha BeicoTe 200—700 M HaJ ypoBHEM MODsI.

Hanpasnssce Ha tor u3 JIleHkopaHu, KOTOpasi C4UTAETCS LIGHTPOM PErMOHa, MOKHO 100paThCs
no Acrapsl, Ha 3anaa — o Jlepuka, Ha ceBep — n0 Macael. M3 Macamibl, ogHaKo, MOXHO
nobpatbes 1o xanunabana, ABUTasch Ha I0ro-3amaj A0 SpAbIMIIbI U 1ajbllie Ha CeBep.
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Typuctuueckuii 1eHTp JISHKsApaH-AcTapa pacrioioXeH Ha IOTO-BOCTOYHOM IMOOEpPEkKbe
Kacnuiickoro Mops, B aIMUHUCTPAaTUBHBIX paiioHax: JIeHkopanb, Acrtapa, SApabimibl, Macamusl,
Jlepuk u Jlxanunaban. JIeHkopaHb 3aHUMAET y3Kyr0 4acTh Tepputopuu. OO01ias miomnaap — 6,1 ThIc.
kM°. MeCTHOCTh COCTOUT M3 PaBHUHBI C YaCTHYHBIM YKJIOHOM K Mopio. beper mecuanbrii. Ha
TEPPUTOPUU OSTOTO TYPUCTHUECKOTO pailoHa HaxoJATcs OOIIMpPHBIE JIECHbIE MAacCHBBl H
MUHEpaJIbHbIE MCTOYHMKH, TaKHe Kak JiecHas Bojga OpkuBaH. CaMOOBITHBIA JNaHAmadT IJaro,
XBOMHBIX JIECOB rop u npearopuii Manoro KaBka3za nopaxxaet TypucToB, IPUE3KAIOIINX CIO/1A, CBOEH
Kkpacotoil. CyOTponuYecKuil KIuMar, SKOJIOTHYECKH YUCTBIA BO3MyX, BUAbl Kacmmiickoro mops,
Ooratblii pacTUTENbHBIII MHUp, BBIpAIlMBAaHHWE IUTPYCOBBIX, OBOIIECH, Yas M pa3BUTHE IPYIrHX
IIPOU3BOJICTBEHHBIX OTpaciell ellle O0blle IOBBIIIAIOT TYPUCTUYECKYIO 3HAUMMOCTh paiioHa.

K maMaTHuUKaM MOpUPOABI M 3K30THUYECKUM JaHAMAPTHBIM o0Opas3laMm, KOTOPHIM MpHUCYIla
nanamadTHas K30THKA, OTHOCSTCS BEMYECTBEHHBIC Jieca Taibllia, SHACMUYHbIE U PEITUKTOBbIC
BUJIbl PACTEHUH, NCKYCCTBEHHBIC HACAXKICHHUS, 1[eIeOHbIE BOJIbI, TOPIOYME UCTOYHUKU U ApP., YTO
CO3/1aeT OJIaroNpUsITHBIE YCIOBUS JUISl pA3BUTHS TypU3MA.

B pesynbTare mpoBeIeHHBIX HAMU HCCIIEI0BAaHUN OBLJIO YCTaHOBIIEHO, uTO B nepuo ¢ 2000
no 2025 rox teppuTopuio ucciuenoBaHus nocetwsin 213 Teicau TypuctoB. M3 Hux 119 Thicsu
COCTaBJISIIOT MECTHBIE JKUTENH, a 94 THICSYM — MHOCTPAHIBL. XOTS OOJBIION TypUCTUUYECKHI MOTOK
SBJIETCS NPUOBUILHOM OTPACHbIO Il 3KOHOMHUKH, OH TAaK)KE€ OKa3blBA€T HETaTUBHOE BIIMSHUE HA
OKpY’Karlllyro cpeny. B yactHocTH, nMccnegoBaHuE MOKa3alo, YTO MECTHOCTh IMOKpBITA JECamu,
Oorara UCTOPHUUYECKIMH ITAMATHUKAMH, IMEET I'yCTYIO PEYHYIO CETh U T. JI. YUUTHIBAs 3TO, HE TaK YK
CJI0KHO OIPEIETUTh, KAKUE MPUPOJHBIC M UCTOPUYECKUE MMAMITHUKH ITOCTpagaiu O0blie BCero [2,
C. 399]. X0oTs1 HEBO3MOYKHO CBECTH K MUHUMYMY BO3/ICHCTBHE TYpUCTOB Ha OKPY’KAIOLIYIO CpEAdy,
He00X0IUMO IPOBOAUTH pabOTy MO UX MPOCBEIICHUIO, YTOOBI YMEHBIIUTH ero. Kpome Toro, cienyer
3alpeTUTh BBIBO3 OBITOBBIX OTXOJOB 3a TMpeAeibl pEYHbIX OaccelHOB U YCTaHOBUTH
cooTBeTcTBYMOMmUE mTpadsl [7, c. 280]. Bo Bpems oTAbIxa B jiecax ciaeayeT UCIOJIb30BaTh TOJIBKO
OJIHy TpOIly, MPOKJIaJKa XaOTUYHBIX TPOI JOJKHA OBITh 3alpelieHa, MacCOBOCTh JOJKHA OBITh
IPEJOTBpalleHa, HEOOXOAUM KOHTPOJb 3a COOJIIOJICHHMEM MpaBUJ TEXHUKH O€30IacHOCTU MpHU
WCIIONb30BaHuu OrHs. Bee aTn obcrositenscTBa odecniedar 3¢ (HEKTUBHOE UCTIONB30BaHHE JIeUeOHO-
TYPUCTUYECKOTO IOTEHIIMANA UCCIEAYEMOM TEPPUTOPHUH, UTO ITOBBICUT OXPAaHY OKPYKAIOLIEH CpeIbl
U €€ SKOHOMHYECKYIO JOCTYITHOCTb.
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JAHJIITA®THO-KJINMATUYECKAS OIIEHKA ECTECTBEHHOM
NPOAYKTUBHOCTH ®UTOLHEHO30B IIPUPOJHBIX KOMILTEKCOB
(HA ITPUMEPE YEYEHCKOMU PECITYBJIMKN)

Mamnaesn C.B.,
3a6edyowuil y4eOHoU IK0102u4ecKoll 1abopamopueri
@I'BOY BO «Yeuenckuii cocyoapcmeennwiil ynusepcumem um. A.A. Kaoviposay

Annomayun. B cmamve paccmampugaiomcss npoodnemvl OUHAMUKU NPOOYKMUBHOCMU (DUMOYEHO308 NPUPOOHBIX
Komniekcos Yeuencxoii PecnyOniuku 6 COBPEMEHHbIX VCI0BUAX USMEHEHUsl KIUMAmMd, NPUEeOeHbl pacyemvl YUCmOl
nepeUtHOll GUON02UUECKOL NPOOYKYUU Pumoyero306 (moun na cekmap). Ilpedcmasnen kapmozpaghuueckuti mamepuarn
€ yKazaHuem apeanog pacnpeoeneHusi buonpooyKmusHOCmU NPUPOOHbIX KOMNIEKCOS.

Knruessie cnosa: 1aH0wapmuo-kiumamuieckas OyeHKd, nepeudHas OUuonpoOyKmMueHOCMy (PUumoyeHo308, NPUpooHvle
KOMNIEKCbL.

LANDSCAPE-CLIMATIC ASSESSMENT OF THE NATURAL PRODUCTIVITY OF
PHYTOCENOSES OF NATURAL COMPLEXES ON THE EXAMPLE OF THE
CHECHEN REPUBLIC

Matsaev S.B.,
Head of the Educational Environmental Laboratory
Kadyrov Chechen State University

Abstract. The article discusses the problems of the dynamics of the productivity of phytocenoses of natural complexes of
the Chechen Republic in the current conditions of climate change, and provides calculations of the net primary biological
productivity of phytocenoses in tons per hectare. A cartographic material is presented, indicating the areas of distribution
of the biological productivity of natural complexes.

Keywords: Landscape-climatic assessment, primary biological productivity of phytocenoses, natural complexes.

BBenenue. [IpoctpancTBeHHas TpaHchopMalys €CTECTBEHHBIX JAHAMIA(PTOB MU YCIOBUSA
CpC€abl oOuTaHus paCTeHI/Iﬁ B PE3YJIbTATC MOTCIUICHUA KIIMMaTa ABJIAIOTCA OCHOBHBIMU q)aKTOPaMI/I
Jerpajaidd  OMOMPOIYKTHUBHOCTH (UTOLEHO30B. EcTecTBeHHBIE YCIOBHS MPOTYKTHBHOCTH
(bUTOIIEHO30B SIBJISIOTCS OCHOBOW YpOXKalHOCTU arpouTorieHo30B. [1oaToMy n3ydeHne mpooiemMsl
JUHAMHUKU TPOIYKTUBHOCTH MPHUPOAHBIX (PUTOLEHO30B B YCIOBUAX MEHSIOIIErOCs KIMMaTta u
AHTPOTIOT€HHBIX BO3JICHCTBHI SBJISCTCS OYCHD aKTyalIbHBIM [4].

[lenp HacTosMIel pabOThl COCTOUT B JAHAMIA(THO-KIMMATUYECKON OIIEHKE €CTeCTBEHHOM
MPOAYKTUBHOCTU (PUTOLIEHO30B MPUPOIHBIX KOMIIEKCOB B YCIOBHSIX INI00AJBHOTO MOTEIICHUS.

BuonpoaykTHBHOCTE  (PUTOIEHO30B — JTO CTENEHb WM TOKa3aTelb CIOCOOHOCTH
abcopOMpPOBaTh OPraHUIECKOE BEIIECTBO B BUJIC 3€JICHON MACCHI JIJIS ITUIIIECBOM TICTIH U TIOIICPyKAHUS
KU3HU B IPUPOJIHBIX IKOCHCTEMAX.

Ha uncTyro OHONIOTHYECKYIO MPOIYKIHIO (UTOICHO30B BIHSIOT T€0JIOTO-TeorpapuuecKie
ocobenHocTH. Ha ropusie manamadThel BaKHEHIIMMH (DaKTOpaMU BIHSHHS SBISIOTCS BBICOTA HAJ
YPOBHEM MOps, peibed) ¥ IKCIIO3HIINS CKIIOHOB.

MeTtoabl U MaTepuaJibl MccaeI0BaHusA. MarepuanaMu U3Y4YeHHs JAHHON TEMBbI SIBUIIHUCH
JIUTEPATYPHBIC U apXUBHBIC NCTOYHUKH HAYUYHBIX Hyﬁ]’[HKaHHﬁ.

MeTogamMu ucCleqOBaHus JTaHIIAQTHO-KIUMATHYECKON OIIEHKH MPOAYKTHMBHOCTH (DUTOIIEHO30B
SABJISTFOTCSI:

1) METOJl OIpEAECIEHUs] YUCTOM IEPBUYHOM NPOAYKUMH Ha EOUHHUIYY IUIOLIAAA 34
€IMHUILY BPEMEHU;
2) METOJ H3MEepeHHusi (pacuera) 3amaca Macchl pacTeHUM HaA €IUHUILY IUIOUIAAN B

rporiecce MPOBEACHMS UCCIICIOBAHUS, TI€ 3amac (PUTOMACCHI IETUTCS Ha HAA3EMHYIO U TMIOJI3EMHYIO,
a TaKk)Ke Ha )KUBYIO M MEPTBYIO (MOpTMaccy);
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3) METOJ] YKOCOB HaJ[3eMHOM (prTOMACCHI TpaBOCTOSA [5];

4) Mpe/UlaraeTcsi HOBBIM  TEOPETUKO-METOJOJOTMYECKHH  TOAXOJ KaK  CIoco0
orpezaeneHus: OGUONPOTYKTUBHOCTH (PUTOLIEHO30B HA OCHOBE JAHHBIX MOYBEHHO-KIMMATHYECKHX
IIOKa3aTeNen:

3op =Xt/ Xr x Ky x Cr [1];

I'me 3mp — 30HaNBHAS MPOAYKTUBHOCTH PACTEHUH, T/Ta;

2t — cyMMa aKkTHUBHBIX TeMIIEpaTyp 3a BereTallHOHHBIH MTepHOJ;

2r — cyMMa OCaJIKOB B MM 32 TO/I;

Ky — koo duimeHT yBnaxkHeHus, OTHOLICHHE OCAJKOB K UCIapsieMOCTH;

Cr — cogepxkanue rymyca [3].

Pe3yabTarsl, 00Cy:x1eHune

[TepBoe ompenenenue mnouatus ¢uroneno3a npemiokmwt B.H. Cykaues (1880-1967).
DUTOIEHO3 KaK PACTUTEIILHOE COOOIIECTBO — 3TO COBOKYMHOCTh PAaCTEHUM, MPOU3PACTAIOMIMX Ha
OJTHOPOJHON TEPPUTOPHH C XapaKTEPHBIMH IMPHUPOIHO-KIUMATUYCCKHUMHU YCIOBUSMH (JIeC, JIYT,
CTENb U Ap.).

JlanmmaTHO-KJIMMAaTHYeCKasi OILEHKAa ECTeCTBEHHOH TPOJYKTHBHOCTH (DUTOIICHO30B
MIPUPOJHBIX KOMIUIEKCOB — 3TO aHAJIM3 B3aMMOCBSI3U MEXIY XapaKTepHUCTUKaMH JaHamadTa u
KIIMMaTHIeCKUMH (haKTOpaMH, KOTOPBIC OIPEACISIOT CIIOCOOHOCTh PACTHUTEIBHBIX COOOIIECTB K
MPOU3BOJICTBY OMomMacchl. Takas OILIEHKa I[O3BOJISIET OLIGHUTh MOTEHIUANT MPOIYKTHBHOCTU
HKOCHUCTEM, UX YCTOMYUBOCTh M BIUSHHUE KJIMMATHIECKUX U3MEHEHHIA.

Ha pe3ynpTar GMONPOIYKTUBHOCTU (DUTOLIEHO30B B MEPBYIO OUEpelb BIHSIOT MOYBEHHO-
KIIMMAaTUYECKUE YCIIOBHS, TAK)KE C YUYETOM COBPEMEHHBIX TEMITOB TPAaHC(OPMALIMU €CTECTBEHHBIX
nanaAmadToB OMpenessioiee MeCTO 3aHMMAeT aHTPOIIOTEHHOE BO3/ICHCTBUE.

MacmrabHoe U3BATHE U3 MPUPOJBI OTPOMHBIX IPOCTPAHCTB JJIs  XO3AHCTBEHHOU
JEeSITeNIbHOCTH CYIIECTBEHHO BIIMSAET HA TMHAMUKY MPOJTYKTUBHOCTH JaHAIIA(PTOB.

OcCHOBHBIMHU (haKTOpPaMH BIIHMSHUS HAa MPOAYKTUBHOCTH (PUTOIIEHO30B SIBISIFOTCS COTHEUHAs
SHEprus B BUJE TEIUIa U cBeTa. DTO (POTOCHHTETUYECKH aKTHBHAsl COJIHEYHAs paguanus, KoTopas
pacxoryeTcsl Ha MPOU3BOJICTBO 3€JEHOT0 BEIIeCTBa (XJIOpOo(HilIa) B MEPUO] BEr€Tallui PACTCHUM.
KoHeuHOo, 37ech BaXHYH pOJIb MIPAOT TEMIIEPATypHBIH pEeXHUM, BIAXKHOCTh BO3IyXa,
THIIPOTEPMHUYECKUE YCIOBHS U TUIOO0POINE TI0YB.

Tepputopust Yeuenckoii PecriyOnukyu o4eHb yHUKaidbHa B OTJIMYME OT JIPYTHX PETHMOHOB
Kagkaza u B nieniom FOra Poccun mo 6mopaznoo6pasuto maHAma@THRIX KOMITJIEKCOB:

1) PaBHUHHO-TIONYTTYCTBIHHBIE U CYXOCTEITHBIE;

2) CTEIHBIC ¥ TUAPOMOP(HHO-TTOMEHHBIE;

3) JIECOCTETIHBIE;

4) TOPHOJIECHBIE ¥ TOPHO-/IOJTUHHEIE,

5) TOPHOJIYTOBBIE (CyOanbnuiickue, aabNMUCKUE Jyra) M MEKIOpPHO-KOTIOBHHHO-
ceMHapuIHbIe);

6) KpUO(UTHBIE CTENH U TYHAPOBBIE (PUTOLIEHO3BI.

CornacHo, NpeasIOKEHHON MeTOJIUKe (MaTeMaTH4YecKOW MOJENN) MPOBEIEHBl pPacyeThl
MPOAYKTUBHOCTH (PUTOLIEHO30B MPUPOAHBIX KOMIUIEKCOB MO Bcel Tepputopun PecryOimku (cM.
Tabm. 1).

Tabnauna 1.

Yucras nepBuuHas 6MojI0ruueckasi MpoayKIHs GUTOLEHO30B MPUPOIHBIX KOMIUIEKCOB

(TOHH Ha reKTap 3a BereTallMOHHBIN epruo)

Ne IIpupoaHbIil KOMILIEKC IIpoayKTUBHOCTH GUTOLICHO30B
n/n 110 ABTOPCKOM METOAMKeE

| | PaBHMHHBIE NOTYIYCTHIHU 5-7,52

2 | Cyxocrenu 10-11,23

3 | Crens 20244

4 | JlecocTemnnb 18,6-22

5 | I'opnsle seca 20,7-25
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6 | Cybanprnuiickue yra 3,5-5
7 | Anprnimiickue myra 2,25
8 | KpuodurHsle cTenu U TYHIPOBbIE (PUTOLEHO3bI 072
9 | l'opHbI€ KOTIOBUHBI 3,749

HUcmounuk: cocmagnena asmopom no pe3yiemamam paciemos mamemamudeckou mooenu [3]

JIEreHOAa K Kﬂp’m
T/Ta
1 3-5

1| | 6-12
3 12-25
4| | 10-20
s 8-12
& 3-8
TOHHA HA

OomoBad

dmTomacca

Puc. 1. Kapma npodykmugnocmu (pumoyeno308 npupoonvix komniekcoe 4P
(cocmasnena aemopom, 2026)

3akaouenue. JlanamadTHO-KIMMATHYECKass OIIEHKAa E€CTECTBEHHONW MPOMYKTUBHOCTH
(UTOIEHO30B TPHPOIHBIX KOMIUIEKCOB — 3TO aHAINW3 B3aMMOCBSI3M KIMMATHYECKHX (PaKTOPOB,
naHAmadTHEIX 0COOCHHOCTEH M MPOAYKIIMOHHOTO MOTEHI[MANa PACTUTEIbHBIX co00IIecTB. Takue
WCCIIC/IOBAHMSI TIO3BOJISIIOT TIOHSTH JWHAMHKY DSKOCHCTEM, MPOTHO3MPOBATH WX HW3MEHEHUS W
pa3pabaThiBaTh MEPHI MO COXPAHEHUIO WJIM BOCCTAHOBIICHHUIO MPUPOTHBIX PECYPCOB.

Takum o00pazom, naHAMIAQTHO-KIMMATHYECKas OICHKAa MPOIYKTUBHOCTH (DUTOIEHO30B
TpeOyeT KOMIUIEKCHOTO TIO/IX0/a, YUYUTHIBAIOIIETO KaK KIMMaTHYeCKHe U JaHamadTHbIe (PaKkToPBl,
TaK ¥ UX B3aUMOJICHCTBUE C OMOTHYECKUMH KOMIIOHEHTAMH dKOCHUCTEM [45].

CHHuCcOK HCTOYHHUKOB
1. Manaes C.b. BeG-npusioxenue aisi pacyera 30HaJbHOW MPOMYKTHBHOCTH pacTeHuil (huToMacchl) IKOCHCTEM
(marmmradro). CBHACTEIBCTBO O perucTpaiuu mporpammsl mist OBM 2023610731, 12.01.2023. 3asska Ne
2022686567 ot 28.12.2022.
2. Maraes C.b. TlpupomHo-kiuMaTryeckue (GakTopsl W IKOJOTHYCCKUU MOTCHIMAN JIAHAMA(PTOB TEPPUTOPUU
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EcrecrBennnie Hayku. 2012, No 2 (168). — C. 89-91.
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TAKCOHOMHYECKHI COCTAB, TEOI PAOUYECKOE PACHIPOCTPAHEHUE
W PECYPCHBII IOTEHIIMAJ BUIOB POJA ALCHEMILLA L. (ROSACEAE)
B TOPHOW YACTH YEYEHCKO# PECITYBJIUKH

Mesuena C.K.,
Mazucmpanum 1-20 Kypca
@I'BOY BO «Yeyenckuii cocyoapcmeennwiil yHusepcumem umenu A.A. Kaoviposay
YmaeBa A.M.,

Kano. 6uoa. Hayk, 0oyerm Kageopvl OOMaAHUKU, 300102Ult U OUOIKONO2UU
DI'BOY BO «Yeyenckuii cocyoapcmeennsiii yHusepcumem umenu A.A. Kaoviposay
AOy0akaposa X.P.,
cmyoenm 2-20 Kypca mMa2ucmpamypbvl Hanpagienust no02omoexku « buonozusy
@I'bOY BO «Yeuenckuii 2ocyoapcmeennviii ynusepcumem umenu A.A. Kaoviposay

Annomayusn. llenv Oannoti pabomei — GvlsAGIeHUE MAKCOHOMUYECKO20 COCMABA, AHANU3 2e02PaAduiecKo2o
PACNPOCMPAHEHUsl, IKOIOSULECKOU NPUYPOHEHHOCMU U PeCyPCHO20 nomeHyuaia eudos pooa Alchemilla L. ¢ copnoii
yacmu Yeuencxou Pecnybnuxu. I[lonyuennvie oannvie ymounsiom ¢aopy Yeuenckou Pecnybnruxu no pooy Alchemilla u
Mozaym Oblmb UCHOTb306AHbL NPU NIAHUPOBAHUU 3A20MOBOK JIeKAPCMBEHHO20 Cblpbs U NACMOUWHOU HASPY3KU 6
BbICOKO20PBSIX.

Knruesvie cnosa: Alchemilla L., mamoxcemxa, cucmemamura, Gropucmuyeckoe patioHUpoO8aHue, 2e031eMeHnl,
@nopoyenosnemenm, pecypcHulii nomenyuan, Yevernckas Pecnybauka.

TAXONOMIC COMPOSITION, GEOGRAPHICAL DISTRIBUTION AND RESOURCE
POTENTIAL OF SPECIES OF THE GENUS ALCHEMILLA L. (ROSACEAE) IN THE
MOUNTAINous PART OF THE CHECHEN REPUBLIC

Meziyeva S.K.,
1st year master's student

Kadyrov Chechen State University, Grozny

Umaeva A.M.,

Ph.D., Associate Professor of the Department of Botany, Zoology, and Bioecology
Kadyrov Chechen State University, Grozny
Abubakarova Kh.R.,

2nd year master's student of the Biology program
Kadyrov Chechen State University, Grozny

Abstract. The purpose of the following work is to identify the taxonomic composition, analyze the geographical
distribution, ecological confinedness and resource potential of species of the genus Alchemilla L. in the mountainous part
of the Chechen Republic. The obtained data specify the flora of the Chechen Republic in the genus Alchemilla and can
be used in planning the harvesting of medicinal raw materials and pasture load in the highlands.

Keywords: Alchemilla L., alchemilla, systematics, floristic zoning, geoelement, florocenoselement, resource potential,
Chechen Republic.

Pon Alchemilla L. oTHocuTcs K YHCIy TaKCOHOMHYECKH HamOOJIee CIOXHBIX TPYII
[[BETKOBBIX PACTCHUI. ITO 0O0YCIOBICHO IMPOKUM PACIPOCTPAHCHHUEM ATIOMHKCHCA, TIOJTHUILION THH
U THOpWAM3AIMH, YTO NPUBOJUT K OOPa30BaHMIO MHOTOYMCIICHHBIX MHKPOBHUJIOB, 4acTo ciabo
pa3nuuuMbIX Mopdonoruuecku [4].

Ha KaBkase, KOTOpBIii SIBIISIETCSI OHUM U3 IIEHTPOB BUI000pa30BaHus MaHXeToK B EBpasuu,
HacuuThIBaeTCs 0osee 80 BUI0B 3TOT0 poaa. OaHako crenensb n3ydennoctu Alchemilla B paznuunbix
cekropax KaBkaszckoro mepernieiika HepaBHOMEpHA, YTO OOYCIIOBIMBACT aKTYaJIbHOCTh IMOJX00HBIX
HUCCIIEOBaHUN.

144



MpupodHo-pecypcHbIli MTomMeHyuan U 3Kosa02u4eckas peabuaumayus 0e2padupo8aHHbIX 1GHOWAgpmMos

Kpome Toro, MaHXeTKu SBISIOTCS ILEHHBIMU PECYPCHBIMU PACTEHUSIMHU: OHHM O0O0JadaroT
KPOBOOCTaHABIIMBAIOIIMMY, MPOTUBOBOCHAIUTENFHBIMU M BSDKYIIUMH CBOWCTBAMH Onarojaps
BBICOKOMY COJIEP>KAaHUIO TyOUJIBbHBIX BEIIECTB, (DIABOHOMIOB M KYMapHHOB, a B BBICOKOTOPHBIX
(buUTOIIEHO3aX CITYKAT B)KHBIM KOPMOBBIM KOMIIOHEHTOM JIJIsi KPYITHOT'O POTATOr'0 CKOTa M OBEIl.

Ilenp Hacrosimie pabGoTbl — BBISIBJICGHHE TAaKCOHOMHMYECKOTO COCTaBa, aHaJIU3
reorpagpuueckoro pacrnpocTpaHeHHs, (IOPOLEHOTHYECKON NPHUYPOYEHHOCTH U PECYpPCHOTO
noTeHImana BuaoB poaa Alchemilla B ropHoii wactu YeueHnckoi PecryOnukmu.

Hwxe npezncraBieHsl pe3yabTaThl HCciieqoBaHus: 3 12 BUI0B ObUTO BBIAENEHO 11, Tak Kak
MMEHHO OHHM OTHOCSATCS K BHICOKOTOPHBIM paiioHaM.

Janee mpoBeaeHbl reorpaduuecKuii ¥ SKOJIOTUIECKUN aHaIH3 BHIOB, OTHOCSAIINXCS K
BBICOKOTOPHBIM paiioHaM (Tabnuma 1 u Tabnuna 2).

Taoauna 1.
[eorpaduueckuii aHaIM3 UCCIIETYEMbIX BHIOB
Ne HaspanHe Ha JaThIHA Ha pyccrom T'eorpadms Bagza | I eodaemenT
n/'n
1. | Alchemilla elisabethae Juz | Mamxerka EmisaseTsl III (BC) IVKABK
2. A. caucasica Bus. M. Kaekasckan III (BC) Kask
3. | A chlorosericea (Buser) | M. 3enéHolnenkoBas III (BC) aBK
Juz.
4, A. languida Bus. M. Banas III (BC) IYKABK
5. A. microdonta Juz. M. Meakoszyduarasn III (BC) Kagk
6. A. persica Rothm. (4. M. Iepcuackas III (Tep) CyOxaBg™
oxvsepala Juz.)
7. A. retinervis Buser M. CeTuaTo:RHIKOBAT III (BC) CyoxaBk™
8. | A grtotricha Rothm. (4. | M. [IpaMoBomocHeTad III (Tep) Kagk
holotricha Juz.)
9. A. rigida Bus. M. Keéctran III (Tep) Kagsk
10. | A. sericata Reichenb. Ex M. lenkoBucTan III (Tep) Kagsk
Bus.
11. A. sericea Willd M. Ilenxoraa III (BC) CvoraBx™

B pesynbrare reorpaduyeckoro aHajgmsza HMCCIEAYEMBIX BHIIOB OTMEUYEHO, YTO BCE OHH
oTtHocATcs K KaBkasckoil mpoBMHIMM, NpeuMyliecTBeHHO K Bepxne-CyHxkeHckoMy paifony (7
BHJIOB); 4 Bua OTHOCATCA K TepckoMy paiioHy.

Pacnipesnenenue BHJIOB MO T€03JEMEHTaM TaKOBO: 3 BHJIa OTHOCATCA K CyOKaBKa3CKOMY
re0JIEMEHTY, 3 BUIa — K JyKaBKa3cKoMy U 5 BUJI0B — k KaBkazckomy.

Pacnpenenenue HarisIHO MPECTAaBICHO HA pUCYHKaX 1 u 2.

['eorpaduueckre paiioHbI

= BC = Tep

Puc. 1. Pacnpedenenue ucciedyemuvlix 08 no paoHam
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I'eonaement

B CyOkaBK™
B DyKaBK

m KaBk

Puc. 2. Pacnpedenenue ucciedyemulx U008 no 2e01eMeHmam

[Tpu 5KOJIOrMYEeCKOM aHaM3e HCCICAOBAINCH (DIOPOICHOIIEMEHT, KU3HEHHAs (GopMa U
BCTPEUaEMOCTb BUJIOB (Tabuuua 2).

Tabauna 2.
DKOJOTHUECKUI aHATIMU3 UCCIIEAyEeMbIX BHIOB
Ne Ha3sanHe HA Ha pycckoMm Paopon | baomo | Berpedae | Jon.mud.
o/n JAThIHH eH03JIeM pha MOCTh
eHT
L. Alchemilla ManxeTka Pc HK PI EsubE
elisabethae Juz EmmsaBeTsl
2. A. caucasica Bus. M. KaBKa3CKas Pc HK PI Pp
3. A. chlorosericea M. Pc, Do HK R Esub
(Buser) Juz. 3eIEHOIIETKOBAs
4. A. languida Bus. M. Banas Pc HK Sp
5. A. microdonta Juz. M. Pa, Pb HK Sp
MeTKo3yOdaTas
6. | A. persica Rothm. (4. | M. nepcuyckas Pb HK Sp
oxvsepala Juz.)
7. A. retinervis Buser M. Pb. Pc HK PI
CeTYATOKILIKOBAs
8. | A ortotricha Rothm. M. Pb, Aa HK R
(A. holotricha Juz.) | IpAMOBOIOCHCTAs
9. A. rigida Bus. M. xEcTKag Pc HK PI
10. | A. sericata Reichenb. | M. menxosucras | Pb, Pc, HK PI
ex Bus. Do
11. A. sericea Willd. M. menkoBas Pc, Do HK PI

Tak kak wHcclIeIOBATNCh BHUABI, OTHOCAIIMECS K BBICOKOTOPHBIM paliOHaM, BCE OHHU
MIPUHAJIeKAT K (uIopoieHodIeMeHTaM Pb u Pc — cybGanpnimiickomy u
aNbIIUIICKOMY cOOTBETCTBEHHO. K cyOanbnuiickoMy (IOpOIIEHO3IEMEHTY OTHOCUTCS 5 BHUJOB, K
anmpruiickoMy — 7 BuzmoB. A. microdonta Juz. B cBOIO ouepelb TaKKe OTHOCUTCS K PaBHHUHHOMY
¢dnoponieHodeMeHTy. Tpu BUa SBISIOTCS OKCUIO(UIBHBIMM pacTeHUusiMM, a oauH Buj (A.
ortotricha Rothm. (A. holotricha Juz.)) — rurpodunbHbIM.

XKuznennas ¢opma wuccnenoBanack no kinaccupukanun K. PayHkuepa, ocHOBaHHOM
Ha pacIoyIoKeHUH MTOYeK BO30OHOBIIEHUS pacTeHHi. Bee BUbI, Kak BUJIHO W3 TaOJHULIbI, SBIISIOTCS
TeMUKPUNTODUTAMHU.

B xone ananmza BcTpeyaeMOCTH OBLIO YCTAaHOBJIEHO, UTO 6 BHIOB BCTpedaroTcsi 00braHO (PI),
3 Buaa — paccessHHO (Sp), a 2 Buma otHocsaTes k penkuMm (R) pacrenusm (A. chlorosericea (Buser)
Juz. u A. ortotricha Rothm. (A. holotricha Juz.)).
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W3 uccnemoBanubix BUI0B | By sBisiercs cyosuaemukom (A. chlorosericea (Buser) Juz.), 1
Bug — cyosspudHiaemukom (Alchemilla elisabethae Juz.), u oaun Bug OTHOCHTCS K KOPMOBBIM
pacrenusm (A. caucasica Bus.).

HarnsiaHo nanuelie npeactaBieHbl HA pucyHkax 3, 4 u 5.

DIIOPOLIEHORTEMEHT
8
7
6
5
4
3
2
1
0
Pb Pc Do Aa
B OJIopOLIEHORNIEMEHT
Puc. 3. Pacnpedenenue ucciedyemuix udos no ¢iopoyenodiemeHmam
’Kuznennas ¢opma
5
45
4
3,5
3
2,5
2
1,5
1
0,5
0

HK

B )KuzHennas popma

Puc. 4. Pacnpedenenue ucciedyemuvlx U008 NO HCUHEHHOU hopme

147



MpupodHo-pecypcHbIli MTomMeHyuan U 3Kosa02u4eckas peabuaumayus 0e2padupo8aHHbIX 1GHOWAgpmMos

N

Bcerpewaemocts

o P N W s~ 01 O

Pl Sp R
B BcrpeyaeMocTh

Puc. 5. Pacnpedenenue uccnedyemulix 6008 no ecmpeuaemocmu
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V]IK 658

KOHKYPEHTOCIIOCOBHOCTbD B YCJIOBUSX YCTOMYUBOT'O
PA3BUTHA U 3EJIEHBIX TPAHC®OPMAILIUI

Mycaesa b.M.,
cmapwuii npenooasameins Kagheopuvl
IKOHOMUKU U IKOHOMUYECKOU De30nacHoCmu ompacieli u npeonpusimull
@I'BOY BO «Yeuenckuii cocyoapcmeennwiil ynusepcumem um. A.A. Kaoviposay

Annomauun. B cmamoee ucciedosanvl cyuHocms U cOOepHCAHUEe KAMe2opuu «KOHKYDPEHMOCHOCOOHOCMbY 8 YCILOBUSX
YCMOUYUE020 pazeumusi U 3eleHblx  mpaHcopmayui. B cocmas  snemenmos  apxumekmypbl NOMEHYudla
KOHKYDEHMOCHOCOOHOCMU  NPeOlONCEHO  BKIIOUUMb  PeCyPCHO-NPOU3B00CMEEHHbIN, (DUHAHCOB0-UHBECTUYUOHHDIL,
VIPAGIEHUEeCKO-UHCMUMYYUOHAIbHBIL, COYUATbHO-KAOPOBLL U IKoI02UHecKull nomenyuanvl. OOOCHO8AHbI KIiouesble
HanpaeieHuss QOopMUpPoOsanus U HAPAWUBAHUS NOMEHYUALA KOHKYPEHMOCNOCOOHOCMU NpPeOnpPUHUMAMENbCKUX
CMPYKmMyp 6 YCIOGUSX YCMOUYUBO20 DA3GUMUSL: MEXHOIOSUYECKOe OOHOGIeHUEe RPOU3600Cmed, e20 OdlbHelulas
yupposuzayus u IKOI02U3aYUsL, NOSbIUEHUE KAYECMBA YeI08eUecK020 Kanumanid.

Kniouesvle cnosa: KoHKYypeHmHble NPeUMyWecmed, Cmpamesuieckoe pasgumue, CelbCKoe XO03AUCmE0, NOMeHYudl,
000a6/1eHHASL CMOUMOCb.

COMPETITIVENESS IN THE CONTEXT OF SUSTAINABLE
DEVELOPMENT AND GREEN TRANSFORMATION

Musaeva B.M.,
Senior Lecturer, Department of Economics and Economic Security of Industries and Enterprises
Kadyrov Chechen State University

Abstract. This article examines the essence and content of the category «competitiveness» in the context of sustainable
development and green transformation. The proposed elements of the architecture of competitiveness potential include
resource-based production, financial-investment, managerial-institutional, social-human resources, and environmental
potential. Key areas for developing and enhancing the competitiveness potential of business entities in the context of
sustainable development are substantiated: technological modernization of production, its further digitalization and
greening, and improving the quality of human capital.

Keywords: competitive advantages, strategic development, agriculture, potential, added value.

CoBpeMeHHBbIH 3Tall pa3BUTUSL OTE€YECTBEHHONW YKOHOMHUKH, B YACTHOCTH arpapHOro CeKTopa,
XapaKTepU3yeTCsl CYIIECTBEHHBIMU U3MEHEHUSIMU YCIOBUN (YHKIIMOHUPOBAHUSI OM3HEC-CyOBEKTOB,
OOyCIIOBJICHHBIMH ~ YCUJICHHEM TJI00QIbHOM KOHKYpPEHIMH, YIIIyOJNEeHHEM HHTETPalluOHHBIX
MpoIieccoB, TpaHCchOpMaIMEel arponpoaOBOJILCTBEHHBIX PBIHKOB W POCTOM TpeOOBaHWM K
SKOJIOTUYECKOM M COLUMAIBHOM OTBETCTBEHHOCTH MPOM3BOJACTBA. I[Ipum Takux yclOBHSX
TPaJULIMOHHBIE  BEKTOPbl  YNpaBICHHS  KOHKYPEHTOCIIOCOOHOCThIO  arpapHoro  Ou3Heca,
OpUEHTUPOBAHHBIC TPEUMYIIIECTBEHHO Ha HapalllMBaHHEe 00bEMOB IIPOU3BOJICTBA, CHUKEHHE 3aTpaT
M KpPaTKOCPOYHOE TIOBBIICHHE (DUHAHCOBBIX pE3YyJIbTATOB, IIOCTENEHHO TEPSIOT CBOIO
3¢ (HEeKTHBHOCTh U HE 00eCTeYnBarOT (POPMUPOBAHUE YCTOWYMBBIX KOHKYPEHTHBIX IPEUMYIIECTB B
JOJITOCPOYHOU TIEpCIeKTUBe. PacmpocTpaHeHue CTaHIApTOB JKOJIOTHYECKON cepTU(UKAINH,
BHenpenue ESG-kputepueB, pa3BuTHe 3el€HOT0 (MHAHCHUPOBAHUS U YCHIIGHHE PETYISATOPHBIX
OTpaHWYCHUH MO BIWSHUIO arpapHOTO MPOM3BOJICTBA HA OKPYKAIOIIYIO cpeay (POpMUPYIOT HOBBIC
yCIOBUSI JOCTyNa K pPBIHKaM, HWHBECTHIMOHHBIM pecypcaM M MporpaMMaM TOCyAapCTBEHHOM
noanaepkku. Ilpu Takux ycmoBHSIX CHOCOOHOCTh arpapHbIX OW3HEC-CyOBEeKTOB HHTErPUPOBATH
MPUHIIMITB AKOJIOTU3AINH, SHEProdPPEKTUBHOCTH, COXpPAHEHHUS PECYpPCOB M IHPKYISIPHOCTH B
coOCTBeHHBIC OM3HEC-MOJENU TMpeBpamiaeTcss B KIOUeBOW (QakTop GOpPMHPOBAHHS UX
KOHKYPEHTHOT'O MOTEHIHAA.

HecmoTps Ha wumeromuecs 3HAUMTEIbHbIE HApAaOOTKM, CIOKHOCTH U MHOTOTPAaHHOCTH
KAaTeropuu «KOHKYPEHTOCIIOCOOHOCTBY» OOYCJIOBIMBAIOT I€JIeCO00pa3HOCTh €€ JaTbHEUIIEero
UCCJIEIOBaHMs, B YaCTHOCTU B KOHTEKCTE MU3MEHEHHI, KOTOpble (POPMUPYIOT HOBBIE MapaTUTMbl
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COBPEMEHHOIO YIPABJICHUS — TAaKME KaK KOHILEMNIMS YCTOMYMBOTO Pa3BUTHS M «3EJICHBIX»
TpanchopMmanmii  SKOHOMHYECKHMX  MpoueccoB. B Hacrosmee  Bpems  JehUHHLUSA
«KOHKYPEHTOCIIOCOOHOCTbY» IIPUOOpETaeT HOBbIE HWHTEPIpPETAllUd, OLEHKM M MEXaHU3MBI
obecrieyeHusi, MOTPEOHOCTP B KOTOPHIX (OPMUPYIOT HOBBIE IICHHOCTH, CI€HEPHUPOBAaHHBIC
KOHIIEMIIMEN YCTOMYUBOTO Pa3BUTHUSL.

CoueraHue coLMaIbHBIX, SKOJIOIMYECKHX, SKOHOMHYECKHX M YIPaBJICHYECKUX acCIEKTOB
TpeOyeT NpUMEHEHUs NPUHUUIHNAIBHO HOBBIX 3KOJOIMUECKH YCTOMYMBBIX CIIOCOOOB TOCTHUIKEHUS
CTpaTeTHYECKUX  KOHKYPEHTHBIX  HPEUMYIIECTB  CyOBEKTOB  XO3AWCTBOBaHMA.  Takumu
IIPEUMYIIECTBAMU YUYCHBIE CETOJHS OIpPENeNA0T OpraHuyeckoe 3emilefenue, LudpoBHU3aLuIo,
HKOJIOTHYECKYTO MU PepeHINaNI0 TPOAYKIUHN U Pa3BUTHE YEIOBEUYECKOTO KaluTaIa.

OKOHOMUYECKUM 0a3McOM TakKuX TpaHCHOpMaLMN SBISIOTCS «3€JICHbIC» WHBECTULUH, a
ATHKO-YIIPABIEHYECKUM — COLHUAIbHAS OTBETCTBEHHOCTh arpapHoro OusHeca. YdeHbIe
COIJIAIIAOTCS, YTO KIIFOYEBBIM JpaiiBEpOM 00eCrieueHus yCTONUNBBIX KOHKYPEHTHBIX IPEUMYIIECTB
arpapHbIX OHM3HEC-CYyOBEKTOB HAa OTEYECTBEHHOM M MHPOBOM DPBIHKAX SBISIOTCS IKOJOTHYECKH
OTBETCTBEHHbIE HHHOBAIWH [3, 4, 5].

Otmeuass CTpaTErHyecKyl0 HEOOXOJMMOCTb H3MEHEHHUS BEKTOPOB U HHCTpyMEHTapus
yIpaBJIEHUs] KOHKYPEHTOCHOCOOHOCTBIO OTEUECTBEHHBIX MPEINPUATHI arporpoMbIIIIEHHOIO
KOMIUIEKCa B KOHTEKCTE JJOMUHAHT ycToitunBoro pazsutust 1 ESG-npaxtuk, b.A. [llorenos u A.P.
Mup3soeBa [6] oOpalaloT BHUMaHUE Ha HAJMYWE TaKUX MPOOJIEMHBIX acleKTOB: pa3HOooOpaszue U
YHHBEPCATLHOCTh XO3IUCTBEHHOH ACATEIBHOCTH OM3HEC-CYOBEKTOB, CII0KHOCTD TEXHOJIOTUIECKUX
IIPOLIECCOB OTPACIIU, CE30HHOCTh U J€(PULUT PECYpCHOr0 MOTEHIMAIA.

[pyrue yuyeHble MOJUEPKUBAIOT BOIPOCHI BBICOKOM CTENEHU PUCKOBAHHOCTU «3€JIEHBIX»
TpaHchopMalmii, a TaKKe TOMUHUPOBAHUE KPATKOCPOUHBIX MHTEPECOB U (PMHAHCOBBIX LIEHHOCTEH y
3HAYUTEJIBHOM YacTH MalbIX arpoOpMHpOBaHUM, YTO HE COOTBETCTBYET OOLIMM MpHUHIMIIAM
YCTOIYMBOrO Pa3BUTHUS U «3EJICHON» arpoIKOHOMHUKH [ 1, 2].

Hecmotps Ha nMeronmecs BbI30BbI M pPUCKH, OT€UECTBEHHBIN arpoOu3HeC, OpUEHTUPOBAHHBIH
Ha JIOJITOCPOYHOE Pa3BUTHE, CETOJHS HMILET MHCTPYMEHTHI M CIOCOOBI HapallMBaHUs MOTEHIHAaIa
KOHKYPEHTOCIIOCOOHOCTH TIPU HOBBIX COIIMAJIBHO M 3KOJIOTMYECKHM OTBETCTBEHHBIX peaInsix
YIPaBIEHUS X03HCTBEHHOU JEATEIBHOCTBIO.

[lenbto craThyu SBISETCS JONOJHEHHE METOJUYECKHMX OCHOB XapaKTEPUCTUKU MOTEHIHaa
KOHKYPEHTOCIIOCOOHOCTH OM3HEC-CYOBEKTOB B YCIOBUSAX YCTOMUMBOTO pa3BUTHSL.

OTedecTBEHHBIM arpapHblii CEKTOp TPAJUMIMOHHO BBICTYNaeT 0a3ucoM U KIHOYEBBIM
¢dakTopoM obecrieueHusi TMPOJOBOJILCTBEHHONM 0€30MacHOCTH W COLMAIbHO-?KOHOMHUYECKOIO
pa3BUTHA CTpaHbl. B TO e BpeMs cellbcKoe X034HMCTBO SIBISIETCS OJHUM M3 Haubosiee pecypcHO U
DKOJIOTMUECKH  YYBCTBUTEIBHBIX  CEKTOPOB  HALIMOHAIBHOM  3KOHOMHUKU. HTeHCHBHOE
HCIIOJIb30BAaHUE 3€MEJIbHBIX, BOAHBIX U OMOJIOTMYECKUX PECYPCOB, AETPaalus I0YB, POCT BHIOPOCOB
MapHUKOBBIX T'a30B, a TAK)KE YCUJICHHE KIMMATHUYECKUX PUCKOB AKTYyaJTU3UPYIOT HEOOXOAUMOCTh
MepecMoTpa MOJIXOJ0B K YIPABICHHUIO KOHKYPEHTOCIOCOOHOCTBIO arpapHoro OusHeca. B stom
KOHTEKCTE KOHIEMIUS YCTOWYMBOIO pa3BUTUS M 3€JIeHble TpPaHC(HOPMALUU HKOHOMHYECKHX
npoueccoB (GOPMUPYIOT HOBYIO MAapaJurMy pa3BUTHS arpapHOro CeKTopa, B paMKaX KOTOpOH
KOHKYpPEHTOCIIOCOOHOCTh pacCMaTpUBAETCSI HE TOJIBKO KakK CIOCOOHOCTh K A(PQPEKTUBHOMY
(GYyHKIIMOHMPOBAaHUIO Ha pBIHKE, HO M KakK CHOCOOHOCTh OO0EcHeurnBaTh HKOHOMUYECKYIO
pE3yJIbTaTUBHOCT B COYETAHUHM C  DKOJIOTMYECKOM  yCTOMYMBOCTBIO M COLIMAIBHOU
OTBETCTBEHHOCTHIO.

[ToreHnuan  KOHKYPEHTOCIIOCOOHOCTH  arpapHbIX  OW3HEC-CyOBEKTOB  SIBJISIETCS
MHTETPUPOBAHHON COBOKYNHOCTHIO HMMEIOIIUXCS M MEPCIEeKTHBHBIX PECYPCOB, KOMIIETEHIIMH,
OpraHU3aIMOHHO-YIIPABIEHYECKUX U MHHOBALIMOHHBIX BO3MOXKHOCTEH, KOTOpbIE (hOPMUPYIOTCS BO
B3aUMOJICMCTBUM C WMHCTUTYLIIHMOHAJIBHOM, PBIHOYHOW M NPHUPOAHO-IKOJOTHYECKOW Cpenou u
o0ecreynBalOT CIIOCOOHOCTh arpapHbIX OM3HEC-CYOBEKTOB K (HDOPMUPOBAHMIO, YACPKAHUIO WU
BOCIIPOU3BOJICTBY YCTOWYHMBBIX KOHKYPEHTHBIX IPEUMYIIECTB B JOJIOCPOYHOM IEPCHEKTUBE C
y4eToOM TpeOOBaHMH KOHIEMIUH YCTOWYMBOTO DAa3BUTHUS U 3€JCHBIX TpaHchopMarui
HSKOHOMMYECKHUX MPOLIECCOB.
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B ycnoBusix ycTOWYMBOTO pa3BUTHS W «3€JEHBIX» TpaHcopManuii arpapHoro Ou3Heca
MOTEHIMaJl KOHKYPEHTOCIOCOOHOCTH 11eNIeCO00Pa3HO OMPENeATh KaK CIIOCOOHOCTh MPEANIPHITUI
dbopMUpOBaTh U peaM30BbIBATh JIOJITOCPOUYHBIE KOHKYPEHTHBIE TMPEUMYIIECTBA Ha OCHOBE
pecypcHOl 00eCHeueHHOCTH, COLMAIbHO OTBETCTBEHHBIX YIPABICHUECKHUX KOMIETEHIMA U
HKOJIOTMYECKON MHHOBALIMOHHOW OpHEHTAalluu, HAalpaBlIEHHOW Ha oOecreuyeHue UX YCTOMYMBOTO
pa3BUTH B TPaHC(HOPMHUPOBAHHON SKOHOMUYECKOH cpene.

Takass crocoOHOCTh MOTEHIMAla KOHKYPEHTOCIIOCOOHOCTH MPEANPUSTHI Ompeaensercs
HaJIMYMEM U B3aUMOJICHCTBUEM BCEX COCTABJISIOLIMX €0 apXUTEKTYPHON KOMITO3ULIMU, K KOTOPBIM
CllefyeT OTHECTH CJEIyIOIIMe: PEeCypCHO-TPOU3BOACTBEHHbIM  IMOTEHIMAN, (DUHAHCOBO-
MHBECTULMOHHBII MOTEHLIMAJ, WHHOBALIMOHHO-TEXHOJIOIMYECKUH MOTEHIHUaN, YIPaBJIEHYECKO-
MHCTUTYUMOHAIbHBIA MOTEHIMAJ, COUMUAIbHO-KaPOBbINA MOTEHIUAI, SKOJOTUYECKUI MOTEHIHAT.

B konTekcTe TpeboBaHWI YCTOWYMBOTO Pa3BUTHs YIIPABJICHHWE KOHKYPEHTOCIIOCOOHOCTHIO
arpapHoro Ou3Heca Bce OOJbIlIe CMEIIAETCs] OT AKCTEHCHUBHOTO POCTa K JIOTMKE KAayeCTBEHHBIX
CTPYKTYPHBIX IpeoOpa3oBaHUi, MHHOBALIMOHHOIO OOHOBJIEHMS M IOBBIIIEHUS AJANTUBHOCTH K
JIOJICOCPOYHBIM BBI30BAM. OJTO MpEAINoiaraeT NEepPeOpUEHTALUIO YIPABICHUYECKUX pEIICHUH Ha
pa3BUTHE HKOJIOTMUECKH YMCTBIX TEXHOJOIMI NpPOU3BOJACTBA, BHEAPEHUE TOYHOTO 3EMIICHEIINS,
COXpaHEHHUE IUIOJIOPOJUS TOYB, ONTUMHU3ALMIO HMCIOJIb30BAaHUS NMPUPOIHBIX PECYPCOB, a TAKKE
YCWIEHHE COLMAIIbHOTO M3MEPEHUsl arpapHOro OM3Heca 4Yepe3 pa3BUTHE CEJIbCKUX TEPPUTOPUN U
4ernoBeYeckoro kamurtana. lMcrounwkamu QopMHUpOBaHUS M HapalluBaHUs ~MOTEHIMANa
KOHKYPEHTOCIIOCOOHOCTH CTAaHOBSTCS HE TOJIbKO MMEIOIIMECS PECYPChI, HO, IO OOJbILIENH YacTH, UX
CHOCOOHOCTh K yCTOMYHMBOMY BOCIIPOM3BOJICTBY B JIOJIFOCPOYHOM MEPCIEKTHUBE B COBOKYMHOCTHU C
3¢ GEKTUBHBIM COIIATIBHO OTBETCTBEHHBIM MEHEKMEHTOM.

[lenecooOpa3HOCTh  M3MEHEHHUS  BEKTOPOB  YIOPaBIEHUS  KOHKYPEHTOCIOCOOHOCTHIO
COBPEMEHHOI'0 arpapHoro Ou3Heca B yCIOBUSX pealu3aliy KOHLENLUN YCTOMYUBOIO pa3BUTHUS U
3eNeHbIX  TpaHchopManuii  oOyclioBlIeHa OOBEKTUBHONH  HEOOXOAMMOCTBIO  COTJIACOBAHUS
SKOHOMMYECKHUX UHTEPECOB C INI00ATbHBIMU 3KOJOTUYECKUMH U COLMAIbHBIMU BbI30BaMu. IMeHHO
Takas MEepeopHeHTAlMsl YNpPaBIEHUYECKUX MMOJXOA0B CO3JaeT NPEANOCHUIKH Uil (OPMHUPOBAHUS
YCTOMYMBOTO MOTEHIIMAIa KOHKYPEHTOCITOCOOHOCTH arpapHoro Om3Heca, ClOCOOHOTO 00eCTIeUnuTh
ero 3(pdexTuBHOE (QYHKUMOHUPOBAHHE, AMANTUBHOCTH M  JIOJTOCPOYHOE pa3BUTHE B
TpaHC(POPMHUPOBAHHON SIKOHOMHUYECKOH Cpejie.

s yueta HOBBIX TpeOOBaHHMI COBpeMEHHas METOJIOJIOTHS pacIIMpsieT CBOM KOHTYpHbBIE
TPaHULBl U aalTUPYEeTCs] K LIEHHOCTSIM M KJIIOYEBBIM [MOKA3aTeNsiM Pa3BUTHUS OTPACIH CEITBCKOTO
X034HCTBa M MPOJOBOJIBCTBEHHOr0 obecrieueHusi. B MUPOBOH mpakTHKe aKTUBHO MCIIOJB3YeTCs
I'moOanbHBI HMHIEKC KOHKYPEHTOCIOCOOHOCTH CENbCKOIO XO3SHCTBA, KOTOPBIM IMPENOCTABIISET
MHTETPAJIbHYIO OLIEHKY KOHKYPEHTOCIIOCOOHOCTH arpoCceKTopa C yueTOM IoKa3aTened yCTOMYMBOro
pa3BUTHA. OTOT MHJIMKATOp OCHOBAaH Ha CHUCTeME I[IoKaszareneil oOmeld  ¢akTopHOM
IIPOU3BOUTEIILHOCTH, UHBECTULIMOHHBIX BIJIO)KEHHMM, MOKA3aTeIsIX KIMMATUYECKUX M3MEHEHUH U
JI0JI€ CETTbCKOXO03SIMCTBEHHOTO PhIHKA CTPAHBI.

OmxHuM  u3  KIOYEeBBIX  (GakTOpoB  (opMUpOBaHHMS  NOTEHIMANa  YCTOHYMBOIA
KOHKYPEHTOCIIOCOOHOCTH CETTLCKOTO X031CTBA SBISETCS A0S 100aBI€HHON CTOUMOCTH OTPACIIHU B
cTpykType HanmoHansHoro BBII. Jlons mo6aBieHHON CTOMMOCTH CENBCKOTO XO3SHCTBa SBISETCS
BaXHBIM 00OOIIAIOIINM [TOKa3aTeeM, OTPAKAIOLUIUM YPOBEHb IKOHOMUYECKON 3(hPeKTUBHOCTU U
rTyOMHY MHTETPAlU CEIbCKOXO035IICTBEHHOIO CEKTOpa B HAIMOHAIbHBIE M TJI00AJIbHbBIE 1IETTOYKU
CO3/1aHUS CTOMMOCTH.

PocTt »TOro mokasarens CBHUIETENBCTBYET HE TOJIBKO O IOBBIINIEHHH PE3YJILTaTUBHOCTH
MCIIOJIb30BAaHUsl PECYPCHOTO MOTEHIMaNa, HO U 0 (OPMUPOBAHUU (PMHAHCOBBIX MPEANOCHIIOK ISt
MHHOBAIIMOHHOT'O Pa3BUTHsI, MOACPHU3ALIMN [TPOU3BOJICTBA U MOBBILIEHUS aAANITUBHOCTH arpapHbIX
On3HEC-CyObEKTOB K BHEIITHUM BBI30BaM.

B xonrekcre ['mobGanbHOro MHAEKCa KOHKYPEHTOCHOCOOHOCTH CENBbCKOTO XO3SICTBA OIS
N00aBJIEHHONW CTOMMOCTH CEJILCKOTO XO3SHCTBAa MOXKET paccMaTpUBaThCA KaK YHHUBEpCAIbHbBIN
[I0Ka3aTelb SKOHOMMYECKON pE3yJbTaTUBHOCTU arpapHOro CEKTOpa, OTPAKAIOLIUN CTENEHb
peanu3aluu €ro IpPOWU3BOACTBEHHOIO, MHHOBALlMOHHOTO W PBIHOYHOrO NOTeHIMana. /[mHammuka
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N00aBJICHHON CTOMMOCTH HAIpPsIMYI0 KOPPEIHUPYET C KIIOUEBBIMU CTPYKTYPHBIMH KOMIOHEHTAMU
I'moGanbHOr0 WHAEKCa KOHKYPEHTOCIIOCOOHOCTH CENbCKOTO XO3SMCTBA M BBICTYNAET Ba)KHBIM
bakTopom hopMUPOBaHHUS MOTEHIIMATA YCTOWYMBOM KOHKYPEHTOCIIOCOOHOCTH arpapHoOro ceKTopa.

Poct gpomm noGaBieHHONM CTOMMOCTH CEIIBCKOTO XO3SCTBA B CTPYKTYpE BajlOBOTO
BHYTPEHHETO ITPOJIYKTA OTPAKAET HE TOJBKO KOJIMYECTBEHHOE YCUIIEHUE POJIM arpapHOTo CEKTOpa B
HAIlMOHAJIbHOW SKOHOMMKE, HO, MPEXK/IE BCEro, KaYECTBEHHbIE U3MEHEHUS B XapaKTepe arpapHOro
MIPOM3BOJICTBA M €ro 3KOHOMHYECKHX pe3yipTatax. dopmupoBaHue 100aBIEHHON CTOMMOCTH
CBHJIETEIILCTBYET O TMOBBIIICHUN 3(P(EKTUBHOCTH HCIOIB30BAHUS TPUPOAHBIX, TPYIOBBIX U
KalUTaJbHBIX PECYpCOB, YIiayOleHUH MepepadOoTKH CEIbCKOXO3SHUCTBEHHOW MPOIYKUUU U
paclIMpeHny y9acTHs arpapHbIX OM3HEC-CyOBEKTOB B IEMIX CO3JaHHsI CTOUMOCTH.

B  ycrnoBusix  ycTtoW4yMBOoro - pa3BuTus ~ J00aBl€HHas ~ CTOMMOCTh  MpuoOpeTaer
crcTeMoo0pasyroliee 3HaueHuEe, TOCKOJIBKY C03/1aeT (PMHAHCOBO-IKOHOMHUYECKUE MPEATIOCHIIKH IS
repexoJa OT SKCTEHCUBHOM MOJIENIA arpapHOro Npou3BOACTBA K MHHOBAllMOHHO OPUEHTUPOBAHHOU
u pecypcHO-3pdexTuBHON. POCT MOXOTHOCTH arpapHOTO CEKTopa 00ecreyrMBaeT BO3MOKHOCTh
aKKyMYJIUPOBAHHSI MHBECTHIIMOHHBIX PECYpPCOB, HEOOXOIUMBIX MJII BHEIPEHHS] DKOJIOTUYECKHU
0€30MacHBIX TEXHOJOTHH, MOJCPHU3AIMH IPOU3BOACTBEHHONH HH(PPACTPYKTYpPbI, CHIDKEHUS
YIJIEPOIHOM UHTEHCUBHOCTU ITPOU3BOACTBA M BOCCTAHOBIICHUS IPUPOJIHOIO KaluTala.

B konTekcTe 3eneHBIX TpaHchopManuii TOBBINICHHE JONMH J00aBICHHOH CTOMMOCTH
BBICTYIA€T 3KOHOMHMYECKON OCHOBOW 3KOJOTM3alMy arpapHoOro IPOU3BOJACTBA, ITOCKOJIbKY
MIO3BOJISIET arpapHbIM OM3HEC-CyObEKTaM KOMIIEHCHPOBAThH [1E€PBOHAYAIIBHBIE 3aTPAThI, CBSI3aHHBIE C
MEPEX0JIOM K YCTOMYMBBIM IHPAKTUKAM 3€MJIENOJb30BaHUsl, OPraHUYECKOTO IPOU3BOICTBA,
MUPKYJSIPHBIX MOJIENel TNepepadOoTKH W BHEAPEHHS SKOJIOTHYECKUX CTaHAapToB. JloOaBieHHas
CTOUMOCTh TpaHC(HOPMHUPYETCS U3 TMOKas3aTels pe3yJlbTaTUBHOCTH B MHCTPYMEHT OOECIeYeHHs
JOJITOCPOYHOM YCTOMYHUBOCTH.

Poct nonu nobGaBieHHOM CTOMMOCTH celbcKoro xo3saiictBa B BBII  dopmupyer
MYJIbTUIUITMKATUBHBIA 3QQEKT sl HapallMBaHUS MOTEHIIMAajJa KOHKYPEHTOCIOCOOHOCTH OTpaciiu,
coueTasi PJKOHOMUYECKYIO PE3YJIbTaATUBHOCTD C DKOJIOTMUECKON OTBETCTBEHHOCTBIO U COLMAIIBHOM
yCTOWYMBOCThIO. Takast CMHEpPrusi COOTBETCTBYET JIOTMKE COBPEMEHHBIX HAy4YHBIX IOAXOJOB K
OLIEHKE arpapHoi KOHKYpEeHTOCIOCOOHOCTH, TJie 3KOHOMUYecKas 3()(PeKTUBHOCTh, aalITUBHOCTh U
MIOCTOSIHCTBO ~ pacCMaTpUBAIOTCSI  KaK  B3aUMOCBA3aHHbIE  KOMIIOHEHTbI  (POPMHUPOBAHUS
KOHKYPEHTHBIX IPEUMYIIIECTB B JJOJITOCPOYHON NEPCIIEKTUBE.

®opmupoBaHuEe NOTEHILMAda KOHKYPEHTOCIIOCOOHOCTH arpapHblX Ou3HEc-CyOBEKTOB B
COBPEMEHHBIX YCJIOBHAX IPOMCXOAUT TMOJ BIUSHUEM B3aUMOCBS3aHHBIX SKOHOMHYECKHX,
HKOJIOTMUECKHUX, HWHCTUTYLUHMOHAJBHBIX M TEXHOJIOTMYECKUX TpaHchopmanmii. B  ycioBusx
YCTOMYMBOIO PAa3BUTUS M pPEaTU3allid 3€JIEHOT0 Kypca KOHKYPEHTHBIE IIPEHMYILECTBA
OTEYECTBEHHOI'O arpapHOro CEKTOpa Bce OOJIbIIE 3aBUCIT HE OT MAacIITabOB MPOU3BOJICTBA, & OT
CIOCOOHOCTH K 3P PEeKTUBHOMY, pecypcocOeperaroneMy 1 aJanTiBHOMY X035HCTBOBaHUIO. B 3TOM
KOHTEKCTE 11eJIeCO00pa3HO BBIIEIUTH CIEAYIOLIUE KIIYEBble HampaBlieHUus (HOpPMUPOBAHUS U
YKpEIUIeHUs MOTeHIIMala KOHKYPEHTOCTIOCOOHOCTH OT€YECTBEHHBIX arpapHbIX MPEeANpUITHI:

1) cMmemieHne axkIEHTOB MEHEKMEHTa C O0BEMOB MPOM3BOACTBA HAa KadyeCTBO
HKOHOMHYECKOTO pe3yJibTaTa, 4TO MPOSIBISETCS B pOCTe N00aBIEHHOW CTOMMOCTH. YTIyOJeHHe
nepepaboTKU, pa3BUTHE JOKAIBHBIX U pErHOHANBHBIX LIeTIel CO3/JaHus CTOUMOCTH, TUBEPCUPUKALIUS
MPOAYKTOBOTO MOPTQENs M MOBBIILIEHHE MapKHUHAJIBHOCTH arpapHod MPOAYKIHUH (OPMUPYIOT
(hMHAHCOBYIO OCHOBY JIJISI TOJITOCPOYHOTO Pa3BUTHUSI OM3HEC-CYOBEKTOB;

2) TEeXHOJIOTUYEeCKoe OOHOBIEHHE arponpOHM3BOJCTBA — MACHITA0OMPOBAHWE BHEIPEHUS
TOYHOTO 3eMIIEJIENNs, TUPPOBBIX MHCTPYMEHTOB YIPABJICHUS, SHEPTOCOEPEraomnX TEXHOIOTH,
OMOTEXHOJOTMH M  pelmleHMd 10  JAeKapOOHHM3alMM, YTO  OJHOBPEMEHHO  MOBBIIIAET
MIPOU3BOIUTENILHOCTh U CHUKAET SKOJIOTMUECKYIO HAarpy3Ky OTpaciu;

3) BOCIpHUATHE DKOJOTMUECKON COCTAaBIISIIOIIEH HE KAaK BHEUIHETO OIPAaHUYEHHUs Pa3BUTHUS
arpapHoro Ou3Heca, a Kak ee TpaHchopMalusi B CHCTEME YMpaBIEHUS BO BHYTPEHHUU
cTpaTeruueckuii (pakTop KOHKYPEHTOCIIOCOOHOCTHU. PalimoHanbHOe 3eMIIeTI0NIb30BaHIE, COXPAaHEHUE
IUIOJIOPOIMsS TIOYB, YIpPaBJIE€HUE BOJHBIMH pPECypcaMH, COKpAIleHHE BBIOPOCOB M ajamTaius K
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KIMMAaTUYECKUM HU3MEHEHUsAM (OPMHUPYIOT JOJTOCPOYHBI MOTEHLUAl YCTOWYMBOCTH U
KOHKYPEHTHBIX MPEUMYIIIECTB arpapHoOro Mpou3BO/ICTBA;

4) mnoBBIIEHHE KauyecTBa MHCTUTYLHOHAIBHOM cpenabl, (OpMHUPYIOLIEH CTUMYJBI K
YCTOWYMBOMY Pa3BUTHUIO I arpolpoOM3BOJAUTENEH — IPO3payHbIe IpaBWJIa 3€MIIETIONb30BaHMS,
MHKJIIO3UBHBIA JTOCTYNI K (DUHAHCOBBIM MHCTPYMEHTaM, HOJAEp)KKa HHHOBALMMA, MHTErpanus
IIPUHLIMIIOB 3€JIEHOI0 Kypca B FOCY1apCTBEHHYIO IOJIUTUKY U T. I1.;

5) NOBBIIIEHHE KauyecTBa YEJIOBEUECKOTo KamuTajga — MpOo(ecCHOHAIbHBIX KOMIIETEHLUH,
YIPABJIEHYECKOW OPraHM3allMOHHOW KYJBTYpBl, CIIOCOOHOCTH K BHEJPEHHUIO HWHHOBALUNA H
CTPATErMYeCKOro MBIIUIEHUS,, KOTOPblEé B COBOKYNHOCTH (OPMHUPYIOT OCHOBY aJalTHBHOCTH K
BBI30BaM, O0YCIIOBJIICHHBIM «3€JICHBIMI» TPaHCHOPMALIUIMHU;

6) MPOaKTUBHOCTh, THOKOCTh M CIOCOOHOCTh arpapHbIX OH3HEC-CYOBEKTOB OBICTPO
alaTHPOBATHCS K BHEIIHUM IIOKaM (KJIMMATHYECKUM, JIOTUCTHUYECKUM, PHIHOYHBIM), KOTOPHIC B
paMKax JCWCTBYIOLIEH CHCTEMBbl MEHEUKMEHTa IPEACTAalOT OCHOBHBIMHM KauyeCTBEHHBIMU
CBOWMCTBaMH MOTCHIIMAJIA YCTOMYMBOM M IOJITOCPOYHON KOHKYPEHTOCTIOCOOHOCTH.

@dopMHUpOBaHUE U YKpPEIUIEHHE MOTEHIMala KOHKYPEHTOCIOCOOHOCTH arpapHbIX OM3HEC-
CyOBEKTOB B YCIIOBUSX YCTOWYMBOTO PA3BUTHS U 3€JICHBIX TpaHC(OpMAIii SIBISIETCS MHOTOMEPHBIM
U CHCTEMHBIM IIPOLIECCOM, B KOTOPOM 3KOHOMMYECKAs pe3yJbTaTUBHOCTb, 3KOJIOTHYECKas
OTBETCTBEHHOCTh, WHHOBAI[MOHHOCTh W aJalTUBHOCTh BBICTYNAIOT B3aHMMOJOIOIHIIOIIUMHU
asieMeHTaMu. VHTerpauuss M CHHEprus 3THX HaIpaBiICHUN IO3BOJIAT CO3/aTh IPENNOCHUIKU
COXpaHEHHS PBIHOYHBIX TO3WIUI OTEYECTBEHHBIX arpoNpOM3BOAMTENCH HAa MHUPOBBIX PHIHKAX U
IEHEPUPOBAHUS JOJIIFOCPOUYHBIX KOHKYPEHTHBIX MPEUMYIIECTB B YCIOBUSAX TpaHchopMaluu
IJ100aJIbHOM arpOo’KOHOMUYECKONW CUCTEMBI.

Takum o00pa3oM, pacnpocTpaHE€HHE KOHLENLUU YCTOHYMBOIO pa3BUTHs B YIPaBICHUU
arpapHbIM OM3HECOM TpeOyeT M3MEHEHHUs MOJAXOAO0B M peuIeHUH 1Mo (GOPMUPOBAHUIO MOTEHIMAIA
KOHKYPEHTOCIIOCOOHOCTH CyOBEKTOB X031 CTBOBAHUS. N3menenue BOCIIPUSATHS
KOHKYPEHTOCIIOCOOHOCTH MPOJYKIUU M OM3HECAa HAa OCHOBE IOSIBJICHHS HOBBIX I[EHHOCTEH —
KayecTBa, O€30MacHOCTH, COLUAJIbHOW OTBETCTBEHHOCTH MPOM3BOJACTBA M MOTpeOJIeHUS —
TpaHCOPMUPYET aPXUTEKTYpy JJIEMEHTOB IMOTEHIMAjJa KOHKYPEHTOCIIOCOOHOCTH, KOTOpas
NpHUOOpeTaeT aKIEeHThl HOCTOSHCTBA U JOJITOCPOUYHBIX OPUEHTHUPOB.

OKOHOMHYECKMM  0a3ucoM  CO3JaHHUsl  JIOJITOCPOYHBIX  YCTOMUMBBIX  KOHKYPEHTHBIX
IPEUMYIIECTB  IpeAcTaeT  Jo0aBleHHass CTOMMOCTb. [IpMOPUTETHBIMH  HaIpaBICHUSIMU
dbopMHpOBaHMS M HapallMBaHMs MOTEHIMala KOHKYPEHTOCIHOCOOHOCTH arpapHoro Ou3Heca
SBJISIIOTCSL TEXHOJIOTHYECKOE OOHOBJIEHUE arpoNpOM3BOJICTBA, €ro JalbHEeHIas HUppOBU3ALMS U
9KOJIOTHM3allHsl, MOBBIIIEHHE KayecTBa YEJOBEUECKOI'o KamuTalla MU H3MEHEHHUE CTpaTernyecKux
OPUEHTUPOB MEHEI)KMEHTa B CTOPOHY BOCHPHUSATHS HOBBIX COIMOIKOJOTHYECKUX LEHHOCTEH
oO1iecTBa ¥ MOBBILICHUS YPOBHSI COLIUAIBHON OTBETCTBEHHOCTH.
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IKOJIOI'MYECKAA TPAHC®OPMAIUA ITPEAIIPUATHUSA
B KOHTEKCTE YCTOMYUBOI'O PA3BUTHUS

MycaeBa X.M.,
accucmeHnm Kagheopsbl IKOHOMUKU U IKOHOMUUECKOU Oe30nacHoCmu ompacietli U npeonpusmull
@I'BOY BO «Yeyenckuii cocyoapcmeennwiii yHusepcumem um. A.A. Kaoviposay

Annomayua. B cmamve paccmompena cucmema Ynpagienus dK0JI0SUHeCKOU mpancgopmayuei npeonpusamus, noo
KOMOPOU NOHUMAEMCsL YeL0CMHAS, MHO2OKOMNOHEHMHAS U OUHAMUYHAS YNPAGLEHYEeCKas CUCemMa, HanpagieHHas Ha
docmudicenue IKOI0SUUECKUX, IKOHOMUUECKUX U COYUANbHLIX yenell ycmouuugozo paseumus. Onpedenenst Kioyesvie
NeMeHMbl MAKOU CUCMEMbL, 6 YACIMHOCMU Yenesol, CYObeKmHO-00beKmMHbI, UHCTMUMYYUOHATbHO-HOPMATUGHDII,
0P2anU3AYUOHHO-YNPAGIEHYECKUT, UHCIMPYMEHMANbHbLI U KOHMPOIbHO-A0anMAayUoHHbII. [JOKA3aHO0, Ymo yupKyaapHas
IKOHOMUKA 8 PAMKAX IKOJIOSUYECKOU Mpancopmayuu O00IHCHA PACCMAMPUSBAMBCA He MOIbKO KAK COBOKYHHOCNb
MEXHON02UHECKUX PeUeHUli, HO U KaK YNpaeleHuyecKas napaousma, UHmMezpuposantas 6 cucmemy Cmpamecuieckoo
MEHeOHCMEeHMA NPeOnPUATIUSA.

Kniouegvie cnosa: ycmouuugoe pazgumue, 3KOA02U3AYUS NPOU3EOOCMEA, YUPKVIAPHASL IKOHOMUKA, UHEECTUYUOHHASA
NPUBIEKAMeNbHOCMYb, KOHKYPEHMOCNOCOOHOCMb.

ENVIRONMENTAL TRANSFORMATION OF AN ENTERPRISE
IN THE CONTEXT OF SUSTAINABLE DEVELOPMENT

Musaeva H.M.,
Assistant of the Department of Economics and Economic Security of Industries and Enterprises,
Kadyrov Chechen State University

Abstract. This article examines the management system for environmental transformation of an enterprise, defined as a
holistic, multi-component, and dynamic management system aimed at achieving environmental, economic, and social
sustainable development goals. Key elements of such a system are identified, including the target, subject-object,
institutional-normative, organizational-managerial, instrumental, and control-adaptive elements. It is demonstrated that
the circular economy within the framework of environmental transformation should be considered not only as a set of
technological solutions, but as a management paradigm integrated into the enterprise's strategic management system.
Keywords: sustainable development, greening of production, circular economy, investment attractiveness,
competitiveness.

CoBpeMEeHHOE  COLMAIbHO-9’KOHOMHUYECKOE  Pa3BUTHE  XapaKTEpU3yeTCs  YCHICHHEM
rI100aTBHBIX 9KOJOTHYECKHX BBI30BOB, OOYCIOBIEHHBIX KIMMATUYECKUMHU U3MEHEHHUSIMHU, POCTOM
PECYPCHOM M DHEPreTUYECKON 3aBUCUMOCTH, HEHAJICKAIIUM YIPABICHUEM OTXOoAaMH. B To ke
BpEMs Ha yPOBHE HALIMOHAJIBHON DKOHOMHKHU U B YCIIOBHUSX PA3BUTHUS PHIHOYHBIX OTHOLIEHUU OTH
BBI3OBBI TPAHC(HOPMUPYIOTCS B PETYIATOPHBIE TPEOOBAHHUS, SKOJIOTHUECKHUE HOPMBI U CTaHIAPTHI,
(bMHAHCOBBIE OTPAHUYCHUSI U POCT OKHUJIAHUHN CO CTOPOHBI CTEHKXOIAEPOB (0OCOOEHHO HHBECTOPOB U
norpebureneii). [Ipu Takux ycinoBUsSX sKojiorndeckas TpaHchopmanus NpeanpUsTUd repecTaer
OBITH TOOPOBOJIBHBIM 3JIEMEHTOM KOPHOPATHUBHOW COIMATHHONW OTBETCTBEHHOCTH, a MPHOOpETAeT
4epThl OOBEKTHBHO  HEOOXOJWMOW  CTPATeTWYECKH OPHUEHTUPOBAHHOW  yIPABJICHUYECKOU
JeSTeIbHOCTH, KOTOpas HampsMyl0 CBsi3aHa ¢ (OPMHUPOBAHHEM KOHKYPEHTHBIX MPEUMYIIECTB
cyObeKTa XO34WCTBOBaHUS, OOECIEYEHHEM €ro WHBECTHI[MOHHOM MpPHUBIEKATeNbHOCTH U
SKOHOMHUYECKOW YCTOMUYHUBOCTH.

CrienoBaTenbHO, HCCIEOBAHNE NHCTPYMEHTOB YCOBEPIIEHCTBOBAHUS CUCTEMBI YIIPABICHUS
IKOJIOTHUECKON TpaHchopManueld MpeAnpusTHs SBISETCS aKTyalbHBIM C yY4€TOM MOTpeOHOCTEeMH
COBPEMEHHOM SKOHOMHKH B KOHTEKCTE HEOOXOIMMOCTH 00ECIIeUeHHUs €€ YCTOMUNBOIO pa3BUTHSI.

Bonpocsl 3HaYMMOCTH yHpaBiIeHHUS 3KOJIOTMYECKOH TpaHchopMaluend MNpennpuiatuii u
MIPEUMYIIECTB OT 3TOr'0 PACKPBHIBAIN B CBOUX HAYYHBIX TPYJaX MHOTOYHCIICHHBIE OTEUECTBEHHBIE U
3apyOexHbie aBTOpel [1-5 u nap.]. B To 3xe Bpems OTIOENbHBIE BOMPOCH TEOPETHKO-
METOJIOJIOTUYECKOTO U MPUKIATHOTO XapakTepa, KOTOphbIe YIIIyOJIAI0T MOHMMAaHHUE TOro, KaKUM
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00pa3oM pe3yIbTaThl UCIIOIb30BAHMSI MHCTPYMEHTOB YIIPABIICHUS 3KOJOTHUYECKON TpaHCchopMarueit
MPEANPUATHS NIPEBPALLAIOTCS B KOHKPETHBIE MOTHBAL[MOHHBIE CTUMYJIbI JUIsl HErO, OCTAJINUCh O€3
BHUMaHHUSI.

Llenpto craThM SBISIETCS OOOCHOBAaHME HWHTETPUPOBAHHOIO MOJIXOAA M HHCTPYMEHTOB
YCOBEpIICHCTBOBAHUS CHCTEMbI YIPABJICHHS IKOJIOTUYECKON TpaHchopmanueld NpeanpusiTus c
Y4E€TOM COBPEMEHHBIX BBI30BOB YCTOWUYMBOIO pa3BUTHUS, HAIIPABJICHHBIX Ha IIOBBIIIEHHUE €0
KOHKYPEHTOCIIOCOOHOCTH U MHBECTUIIMOHHOM MPUBJIEKATEIHHOCTH.

Dkonoruyeckass TpaHcpopMarus MPEIUpUSTHS SBIACTCS CHUCTEMHBIM U YIPaBIISEMbIM
MIPOLIECCOM MTPOBECHUS U3MEHEHH B €ro JeATeIbHOCTU. DTOT MPOIIecC HAMpaBiIeH Ha HHTETPAIHIO
9KOJIOTMUECKUX LeJe M IPUHLMIIOB YCTOMYMBOIO pa3BUTUS BO BCE YPOBHU YIIPABIICHUS
MPEeANpUsITHEM M B OCYILECTBISIEeMble Ha MPEANPHUITHH OU3HEC-TIPOLECCHl C LENbI0 CHIKEHUS
HEraTUBHOI'O AHTPOIIOIEHHOI'O BO3JECHCTBHUS Ha OKPYXAIOLIYI0 Cpely, a TaKXKe I1OBBIILICHUs
COLIMAJILHOW U 9KOJOr0-3KOHOMHUYECKOM pe3yIbTaTUBHOCTU PaOOTHI MPEANPUITHS B JOITOCPOUHOMN
MIEPCIIEKTUBE.

[TpOMBINITIEHHBI CEKTOP DSKOHOMHUKU SIBIISIETCS. OOHUM U3 KIIOYEBBIX HCTOYHUKOB
rJI00aTBHBIX BBHIOPOCOB MApHUKOBBIX ra3oB. OH cocraBiser Ooinee 30% Trao0anbHBIX BBIOPOCOB
MApHUKOBBIX Ta30B. B TO e Bpems moBkilieHUE pecypcodrdHEeKTUBHOCTH HA YPOBHE MPEANPUATUI
MOTEHIIMATBLHO TIO3BOJISIET YMEHBIIUTh MPOU3BOJICTBEHHBIE 3aTparhl nmpuMepHo Ha 10-25%, uro
aKTyallu3UPyeT HKOJIOTMUYECKYIO TpaHC(hOopMalnio Kak (akTop SKOHOMUYECKOW YCTOWYHMBOCTH.

[Ipouiecc skonormyeckor TpaHchopMalud TPEANPHUATHS SBISIETCS MHOTOMEPHBIM W HE
CBOJIUTCS IIMIIb K BHEIPEHHUIO «3€JEHBIX» TEXHOJOTMH WM COOJIOACHHUIO SKOJOTHYECKHX
HOPMAaTUBOB. OJTOT TMpOLIECC HAIpaBJI€H Ha KOMIUIEKCHYI0 MOJEPHHU3ALUIO  YIPaBICHUS
MPEANpPUSITHEM, COBEPIICHCTBOBAHUE HCIONB3YyeMbIX Ui JTOTO TEXHOJIOTUM, YJIy4llIeHHE
KOPIOPaTUBHOI'O IOBEACHUS C TEM, 4YTOObl JOCTHYb COATaHCHUPOBAHHOCTU B JEATEIBHOCTH
MPEANPUATHS 10 COLUATBHBIM M 3KOJIOT0-3KOHOMUYECKUM HampaBlieHusM (Tadu. 1).

[TpakThKa npeanpusaTHi pealbHOr0 CEKTOpa 3KOHOMHUKHU CBHJIETENBCTBYET, UTO peaanu3anus
HKOJIOTUYECKOM TpaHchopMalMd B CTPATErMYECKOM M OpPraHHU3alMOHHO-YIPABICHUYECKOM
U3MEpEHUSX MO3BOJISET: COKPATUTh 00BbEMBI 00pa30BaHMUs OTXO0JI0B B cpenHeM Ha 15-40%, a Taxxke
CHM3HUTb YHEPrOEMKOCTb TPOU3BOICTBA, CHU3UTh 3aTPaThl HA SKOJOTMUYECKUE TUIATEXU U ITpadsl,
MOBBICUTh UHBECTUIIMOHHYIO MPUBJIEKATENbHOCTh NpeanpuaTuit [1].

OKOJIOTMYEeCKYyl0  TpaHChOpMallMI0O Kak CHCTEMHOE HW3MEHEHHe BCel  Mopemnu
(GYHKIMOHUPOBAHMS  MPEANpPUATHS  OOEecleuynBaeT CHUCTEMa  YIPaBJICHHUSI  SKOJIOTMYECKOM
Tpanchopmanmend npennpustus. Ee ciegyer paccmarpuBaTh Kak I€IOCTHYIO, OpraHM3allMOHHO-
(YHKIMOHATIBPHO YHOPSAAOYEHHYIO COBOKYIHOCTh B3aMMOCBS3aHHBIX M B3aUMOJAECHCTBYIOLINX
3JIEMEHTOB, KOTOpPbIE «pabOTaOT» Ha JOCTHKEHHE YKOHOMHUYECKUX, COLMAIBHBIX M 3KOJIOIMYECKHX
1eJ1el B KOHTEKCTe 00ecneYeHnsl yCTOMYMBOTO Pa3BUTHS.

K TakuM s1eMeHTaM OTHOCSTCSI CIEAYIOLIHE!

1. IleneBoii anemMeHT, KOTOPhIH (GOPMUPYET BEKTOp TpaHChOpMaIH, 3aKJIaIbIBACT MTEPEXO/T
OT «JIKO-MEp» K HEMOCPEICTBEHHO TpaHC(HOpPMAallUd M OXBATHIBAET IPOLECCHI: OINpe/eeHue
CTpaTEerMYecKrUX SKOJOTUYECKUX LieJel MpeAnpusTus; WHTErPUPOBAHUE IKOJIOTUYECKUX LieNiell B
OOIIYI0 CTPATErui0 Pa3BUTHUS IMPENNPUATHS; COTIACOBAHME LieJed C MPUHIUIAMU YCTOWYMBOIO
Pa3BUTHS IO SKOHOMHUYECKOH, 9KOJIOTMUECKOM, COLMAIBHON COCTaBIISIIOIINM.

2. D1eMeHT «CyObEeKTHO-00BEKTHBIN COCTaB» SKOJIOIMUYECKON TpaHCHOpMAaLIUH.

CyObeKTOB YIpaBJIEHUS 3KOJOTHYECKOW TpaHChopMalueil MpeacTaBisIIOT BIAAENbIbl U
PYKOBOJIUTENN  pa3jM4yHBIX  ypOBHEH  mpennpusarus,  (QyHKIHOHAIbHBIE  MEHEIKEpBI,
CHelHaTM3UPOBaHHbIE MOpPa3IeTeHHs, CTEHKXO0IAephl (TOCy1apCTBO, HAPTHEPHI, HHBECTOPHI).

OOBeKkThl yHpaBICHUS HKOJOTHYECKOH TpaHcopManueil NpearnpHusaTus MTpeacTaBICHbI
YIPaBJIE€HYECKUMHU, POU3BOICTBEHHBIMH U OM3HEC-TIPOIIECCAMU; SKOJIOTHYECKUMH BO3/I€HCTBUSIMHU
U PUCKaMU; PECYPCHBIMU ITOTOKaMHU; UEMSMU CO3JaHHsI CTOMMOCTH; 3KOJIOTUYECKMMY HHHOBALIUSIMH.

3. HHCTHTYUIHMOHATHLHO-HOPMATUBHBIA 3JEMEHT, (OPMHUPYIOMUNA pPaMOYHBIC YCIOBH
YOpPaBIEHUS U  OXBATHIBAIOUIMI: DKOJIOTMYECKOE 3aKOHOJATENICTBO; OTEUECTBEHHBIE W
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MEXIyHapOAHbIE CTaHAAPTHI; KOPIOPATUBHYIO IOJUTHKY, KOACKCHI M HKOJIOTHMYECKUE CTPATETUH;
OTpacjeBble MPOrPaMMbl, HOPMBI U TOOPOBOJIbHBIE 0053aTEILCTBA U T. II.

4. OpraHu3allMOHHO-YIPABIECHYECKUM JJEMEHT, NPELyCMATPUBAIOUIMI  ITOCTPOCHHE
OpPraHU3allMOHHOM CTPYKTYPbI YIPABICHHUS OSKOJOTMYECKMMHM HM3MEHEHUsSMH, YCTaHOBJICHHE
9KOJIOTUYECKOM OTBETCTBEHHOCTH, MHTETPUPOBAHUE HKOJOTMYECKUX (YHKIMH B CUCTEMY
KOPIIOPATUBHOT'O YIPABJICHUs. DKOJOTHYECKasi OTBETCTBEHHOCTh OM3HECA 3aKIII0UAETCS HE TOJIBKO B
MOJICpPHHU3ALIMH TTPOU3BO/ICTBA U COKPALIEHUN OTXOA0B. DTO TaK)Ke 00yUeHHE KOMaH/bl U y4acTHE B
WHUIMATUBAX COTPYIHUKOB. PaOOTHMKM MOJDKHBI OBITH B Kypce HKOJIOTHYECKOH TpaHchopManuu
IpeNpusATHs U, 60jee TOro, JOKHBI ObITh HEMOCPEACTBEHHBIMU YYaCTHUKaMHU 3TOTO Iporecca [4].

5. MHCTpyMEHTANLHBIA 3JIEMEHT, KOTOPBIM 00pa3yeT MOBEIEHYECKYI) OCHOBY Ipoliecca
HKOJIOTUYECKOM TpaHCcpopmaluu, oOecrneynBaeT MPaKTHUECKYI0 PealM3alyio 3TOro mpouecca U
BKJIIOYAET CJEAYIOUIME TPYNIbl HWHCTPYMEHTOB: CTpaTerMueckue (SKOJIOruueckas CTpaTerus,
JOpOXKHAas KapTa 3KOJOIMYECKOW TpaHC(POpPMALMHU); MOTUBALMOHHO-CTUMYJIMPYIOLUE — C OJHOU
CTOPOHBI, 3TH HHCTPYMEHTHI PEJCTABICHbl MATEPUAIBHBIMU U HEMATEPUATIbHBIMU CTUMYJIAMU JIJIS
pabOTHHUKOB, a ¢ Ipyroi — BHEIIHUMH CTUMYJIaMHU; OpraHU3allMOHHbIE (3KOJIOTHYECKHI MOHUTOPUHT
U KOHTPOJIb, CUCTEMA JKOJIOIMUYECKOI0 MEHEKMEHTa U T. 1I.); TEXHOJIOTHUYECKUE (LIUPKYJISIPHBIE
TEXHOJIOTUM U  pelIeHus); HHGPOpMALMOHHO-aHAIUTHYECKUE (MH(OPMAIMOHHBIA  ayauT,
UHTETPUPOBAaHHAs OTYETHOCTb, ESG-uMHAMKATOpBI, ydeT OTXOAOB, oOOpaTHas CBS3b A
KOPPEKTHUPOBKH YIPABICHYECKUX PEIICHUH U ap.).

6. KoHTponbHO-aanTallMOHHBIA 3JEMEHT, KOTOpBI 00€CreunBaeT YCTOWYHBOCTH U
pa3BUTHE CUCTEMBI FKOJIOTUYECKOM TpaHCchOpMaIMK NPEIIPUATHS U OXBAThIBACT: IKOJIOTMUYECKUN
KOHTPOJTb; OIICHUBAHUE PE3YIbTATUBHOCTH MPOLIECCA IKOJIOTHUECKON TPaHCPOPMALIUH; YIIPABICHHAE
9KOJIOTMYECKUMH PUCKAaMU; OCYILIECTBICHHE MEPONPUATUN IO aJaNTalud CUCTEMBI YIPABIICHUS
IKOJIOTHYECKOH TpaHChopMaIeit K N3MEHEHUSM BHEITHEH CPEIbI.

Takum o0pa3oM, cucTeMa YIpaBICHHs SKOJIOTMYECKO TpaHcdopmarueil mpennpusTus B
KOHTEKCTE OOECIeueHHUs] YCTOMUMBOIO Pa3BUTHS SIBISETCS AMHAMMUYHOM M MHOTOKOMIIOHEHTHOH,
4TO, COOCTBEHHO, JENaeT BO3MOXKHOM HMHTErpalMio 3KOJOTMUYECKHX Lened B OOLIyl0 CcUcTeMy
YIIpaBJICHUS NPEANPUATHEM U €r0 MOJAEPHU3ALNEH.

Okonoruyeckas TpaHchopMalys MNPEANpUATHS 00ecreunBaeT KOMILIEKCHBIH 3KOJIO0ro-
SKOHOMMYECKUH W yHpaBiIeHUYEeCKHH dS(PPeKThl, 4YTO NOATBEPKIAET IIeJIeCO00Pa3HOCTh €€
MHTErPali B CUCTEMY CTPATErMYECKOr0 MEHEI)KMEHTA B KOHTEKCTE YCTOMYMBOIO Pa3BUTHA.

[{upkynspHas 5JKOHOMMKA SIBIIETCS aJbTEPHATUBON MOJIEIH JIMHEMHOW SKOHOMUKH U OJHUM
U3 KJIIOUEBBIX HANPaBICHUH HKOJOTMYECKOW TpaHCPOpPMALMU MPEINpPUATHS, MOCKOJIbKY
IpelyCMaTpuBaeT CHUCTEMHOE H3MEHEHHE MOJIeNed IpPOU3BOJCTBA M MOTpeOJIEHUs, a TaKke
YIPABJICHUE DPECYypCaMU MPEANPUATUS C LEIbI0 YMEHBUICHUSA €r0 HEraTMBHOIO BIIMSHUSA HaA
OKpYKaIoIIyI0 Cpely M MOBBIIIEHUs pecypcHON 3(p(EKTUBHOCTU B KOHTEKCTE JOCTHXKEHUS Lieneit
YCTOWYUBOIO pa3BUTHS.

B pamkax »skonormdeckoil TpaHchoOpMalUK MPEANPUATHS LUPKYJSIpHAs SKOHOMHUKA
(dbopmMHpyeT cTpaTernueckoe HanpaBjieHne TpaHchopmaluu, o0ecrieuuBaeT nepexo OT JMHEHHOU K
LUKINYEeCKOW OM3HEC-MOJIENH, CIOCOOCTBYET YMEHBIICHHIO KOJIUYECTBa 00pa3yoUIMXCcs OTXO/0B
Omarosapst UX MOBTOPHOMY HCIIOJIb30BaHUIO.

[lepexon K mpUHLUIAM IUPKYJISPHOH SKOHOMUKH Ha YPOBHE NMPEANPUATHI oOecrieunBaer
MOBTOpHOE ucnoab3oBaHue 10 70-90% MarepualbHBIX pPECYpPCOB B INPEIENax OTAEIBHBIX
MIPOM3BOJICTBEHHBIX I[HMKJIOB, & WHBECTUIMU B LUPKYJSIPHBIE TEXHOJOIMH, MO OOUIMM OIEHKaM
OTpaclIeBbIX MCCIEIOBAHUM, HMMEIOT CPOK OKYNAaeMOCTH OT 2 10 5 JeT, 4YTO JeNaeT HX
MIPUBJIEKATEIbHBIMU JJAXKE B YCIOBUSAX (PUHAHCOBOM HECTAOMIIBHOCTH.

B 3>TOM KOHTEKCTE LUpPKYJSpHAas 3KOHOMHMKA JOJDKHA PacCMaTpUBATLCA HE TOJIBKO Kak
MHOXECTBO TEXHOJOTHYECKUX PEUIEHUH, CBS3aHHBIX C IOBTOPHBIM HCIIOJIB30BAHUEM PECYPCOB WIIH
YMEHBLICHHEM 00beMOB 00pa3yIOIIUXCS OTXO0JI0B, HO M KaK IIEJIOCTHAs yIpaBJIeHYeCcKas apajanrma,
MHTETPUPOBAHHAS B CHUCTEMY CTPATErMYECKOr0 MEHEKMEHTa npeanpusatus. Peanmsanus Takon
napagurMbl  TpeOyeT HCHOJIb30BaHUS HH(POPMAIIMOHHO-aHAIUTHYECKOTO HWHCTPYMEHTAapus U
(dbopmHupoBaHUsa HMH(DOPMAIIMOHHO-AaHAIIUTUYECKOW OCHOBBI YINpaBJIECHUs, MpeIycMaTpUBaroIien
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CUCTEMATHYECKU cOOp, 00pabOTKy M aHaM3 WH(GOPMAIIMU OTHOCHUTEIBHO PECYpPCHBIX MOTOKOB,
9KOJIOTMYECKHUX BO3JIEUCTBUHM U NOTCHIMAIA IMPKYJIAPHBIX pELICHUN. B CBs3M € 3TUM pyKOBOJCTBO
OpEeNpusATHs Ha HA4YaJbHOM JTale 3KOJIOIMYeCKOH TpaHCPOpMaLUU JOKHO OCYLIECTBUTh
MHGOPMALIMOHHBIA ayJUT JCATEIbHOCTH CYOBEKTa XO3SIMCTBOBaHHMS B KOHTEKCTE€ BHEIPEHUS
IIPUHLIMIIOB UUPKYJISIPHON 3KOHOMUKH.

BaxxHBIM 371€MEHTOM CHCTEMBI YIPABJICHHUS KOJIOrHYECKON TpaHchopMarei npeanpusaTus,
HapsALy ¢ MHPOPMALMOHHO-AaHAIUTUYECKUM M OpPraHU3al[IOHHO-YIIPABJIEHUYECKUM 00eCreUeHUEM,
SBIISICTCS MOTHBAIlMOHHO-CTUMYJIMPYIOUIMIA WHCTPYMEHTAPH, HalpaBleHHBIH Ha (opMupoBaHHe
3aMHTEPECOBAHHOCTH CYObEKTOB X03HCTBOBAHUS BO BHEPEHUH SKOJOIMUECKH OPHUEHTUPOBAHHbIX
YIIPaBJICHYECKUX PELICHUM.

Takolf mHCTpyMeHTapuil LenecoobpazHo (GopMupoBaTh Kak B PaMKax MHOI'OYpPOBHEBOM
CHCTEMBl YIpPaBJICHUS SKOJIOTMYECKOW TpaHchopMmaluel, Tak M Ha YPOBHE CaMHUX CYOBEKTOB
XO34MCTBOBAHUS, HMHTETPUPYs €ro B OOy KOHIENLHUI0 MOTHBALMU IpeIlpUHUMATENed K
9KOJIOTU3ALUU UX JEATEIbHOCTH.

Cucrema MH(MOPMAIIMOHHOTO ayJIuTa CyOBEKTa XO3iHCTBOBAHUS B KOHTEKCTE BHEIPEHUS
IPUHLMIIOB IUPKYJISIPHOH SKOHOMHUKHM M MOTUBALMOHHAs MOJEIb 3KOJOTH3aLUU JAEATEIbHOCTU
ABJIAIOTCS B3aUMOJOIOJHSIOIIMMH 3JIEMEHTAMH €JUHOW CHCTEMBI YIPABJICHUS 3KOJOTMYECKOU
Tpanchopmanmerd npeanpusTui. llpu 3ToM anropuT™M HWHGOPMAIMOHHOTO AayAWTa BBIOJIHSIET
(GYHKLIMIO  JMarHOCTUYECKOro  sjipa, TOrZJa Kak MOTHBAallMOHHAas Mojenb  (opmupyet
YIPaBICHYECKHIA OTBET CHCTEMBI Ha BBISIBICHHBIC TIPOOIEMbI 1 BO3SMOXXHOCTH.

WuTerpanus ykazaHHbIX HHCTPYMEHTOB OCHOBBIBAETCS Ha CIEAYIOLIEH JIOTHKE:

Bo-niepBrix, BHYTpeHHUI HHPOPMALMOHHBINA ayAuT GOpMHPYET HH(OPMAIIMOHHYIO 0a3y IJis
MOTUBAllMOHHOW MOJAEIH, HUACHTUMOUIUPYS HKOJOTMUECKHUE DPUCKH, HAPYIIEHUS U IOTEHIHUAal
HNPEANpPUATHS K BHEIPEHUIO TEXHOJOTMH LMPKYISIPHOM SKOHOMMKH, YTO CIIY’)KMT OCHOBOHM ISt
OIpEeJICJIEHUS €T0 «KMOTHBALIMOHHOTO MTPOMUIISD».

Bo-BTOpBIX, KaXIOMy DJIEMEHTYy ayJIuTa COOTBETCTBYIOT JAU(PEepeHIHpPOBAHHbIE
MOTHBAI[MOHHBIE CTUMYJIBL: BBISIBJIEHHBIE HKOJOTHUECKUE HApYLIEHHs 00yCIaBINBalOT IPUMEHEHNE
aJIMMHHUCTPATUBHBIX WHCTPYMEHTOB; HaJM4YM€ HMHHOBALMOHHOIO IMOTEHIMala — (DUHAHCOBBIX U
MHBECTULMOHHBIX HMHCTPYMEHTOB; HHU3KMM YPOBEHb 3KOJOTMYECKOW KyJIbTYphl IE€pCOHaIa —
o0pa30BaTeIbHO-KOMMYHHUKAIMOHHOT'O HUHCTPYMEHTApHSI.

B-TpeTbux, anropurM ayauTa 3aJaeT IOCIEN0BAaTENbHOCTh YIIPABICHUYECKUX JEHCTBHM,
TOTJa KaK MOTHBALIMOHHAs MOJIENb OIpEAesieT MEXaHW3Mbl pearupoBaHus, 00eCIeUHBAIOIIMIMA
LUKIMYHOCTh U CaMOPETYJINPYEMbIH XapaKTep CUCTEMBI: «IMarHOCTHKA — (POPMUPOBAHHUE CTUMYJIOB
— orieHKa 3(p(PEKTOB — KOPPEKTUPOBKA MEP.

B-ueTBepThIX, pe3yabTaThl ayauTa TPaHCHOPMHUPYIOTCS B MOTHBALIMOHHBIE CTHUMYJbI IO
MIPUHIIMITY COOTBETCTBUS BBISIBICHHBIX «IKOJIOIMUECKUX MPOOETIOBY KOHKPETHBIM YIPaBICHUECKUM
MHCTpYMEHTaM (Hanpumep, GUHAHCOBOE CTUMYJIMPOBAHUE HHBECTUIUH B IEpepabOTKy OTX0/10B WIIH
aKTUBU3ALIMSI HHCTPYMEHTOB SKOJIOTMYECKON OJJOTYETHOCTH).

AJNTOpUTM BHYTPEHHET0 MH()OPMAIIMOHHOTO ay/IUTa HE SIBJIETCS] CAaMOIIEIbIO, a BBIIOJIHSACT
GyHKIUI0 HTHPOPMAITMOHHO-AHATUTHYECKONH OCHOBBI (POPMHUPOBAHUS MOTHUBAIIMOHHOTO MEXaHU3Ma
9KOJIOTH3AlMK ACSITEIbHOCTU NMpEeAnpusaTus. B pesynbrare anroputMm ayauTa M MOTHBAIlMOHHAs
Mojieb (PYHKIMOHUPYIOT KaK €MHAasi CUCTEMa, B PaMKaX KOTOPOM pe3yJIbTaThl AMATHOCTUKH CITYKaT
TpUrrepom Juist (GOpMUpPOBAHMS aI€KBATHBIX YIPABICHYECKHX, SKOHOMUYECKUX U PEMyTallMOHHBIX
CTUMYJIOB, HalpaBJ€HHBIX Ha BHEAPEHUE MPUHIUIOB HUPKYJISIPHONH SKOHOMHUKH M IOBBILIEHUE
KOHKYPEHTOCIIOCOOHOCTH MPEIIPUSATHSL.

WuTerpaiys anroputMa BHyTPEHHET0 HH(POPMAIIMOHHOTO ay/IuTa U MOTHUBAILIHOHHOM MOIeTH
HKOJIOTH3AIMM  JIeATEILHOCTH OOECleYrBaeT MPeINpUATHIO Mepexoa OT (parMeHTapHbIX
9KOJIOTUYECKUX MEPOINPHUATHNA K LETOCTHOW, NPOAKTUBHOM M CTPATETMYECKH OPUEHTHUPOBAHHOU
CHCTEME YIPABJICHHUS YKOJOTHUECKON TpaHchopManuei. DTo Mo3BOJISET:

— IPUHUMATh YIPABICHUECKUE PEUICHUs Ha OCHOBE OOBEKTHBHBIX M CTPYKTYPHUPOBAaHHBIX
JAHHBIX OTHOCUTEJIBHO SKOJIOIMYECKUX PUCKOB, PECYPCHBIX ITOTOKOB U MOTEHIMANIA LUPKYISIPHBIX
pELICHHUI;
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— MOBBIIIATh PECYPCHYIO U 3HEPro3(h(HEKTUBHOCTD AEATEIBHOCTH IPEATIPHUITHS;

— YMEHBULIATh YKOJIOTMYECKUE U PETYIIATOPHBIE PUCKH;

— (QopmupoBaTh  JOITOCPOYHBIE  KOHKYPEHTHbIE  IPEUMYyIIECTBA U  IOBBIIIAThH
MHBECTULIMOHHYIO IIPUBJIEKATEIbHOCTh MpeAnpusatTuss B KoHTekcre ESG-opueHTHpoBaHHOrO
(buHaHCHPOBaHMUSL.

[Ipy oTCyTCTBMM HWHTErpalud HWHPOPMALNOHHO-AaHAIUTUYECKOTO M MOTHBAIIMOHHOTO
KOMIIOHEHTOB CHCTE€Ma YIIPABICHMs SKOJIOTMYECKOH TpaHcopManue npennpuarus HMeeT
JIEKJIApaTUBHBIN U PEaKTUBHBIN XapakTep. B TakoM ciydae:

— pe3ynbTaThl ayauTa OCTalTCA (HOPMAIbHBIMU OTYETaMU, HE TpaHCHOPMUPYSACH B
IIPAKTUYECKUE YIIPABICHYECKUE ACICTBUS;

— DKOJIOTMYECKHE LENH HE MOAKPEIUIAIOTCS pEeaJlbHbIMU CTUMYJIaMU JUIsl NIEPCOHANa U
MEHEKMEHTA;

— yNOpaBJIEHYECKHE pEIIeHUs NpUHUMAIOTCA (parMeHTapHO, 0e3 yueTa NPUYHUHHO-
CIIEICTBEHHBIX CBSA3EM MEXJy HKOJIOTMYECKUMHU IMpoOjIeMaMH U MOTHBALIMOHHBIM IOBEIECHUEM
CyOBEKTOB X035IICTBOBaHMS;

— CHCTEMa TepsieT CIIOCOOHOCTh K CaMOPETyJSLIMM U aJalTallid B YCJIOBHUAX M3MEHEHUN
PETYJIATOPHON U PHIHOYHOM CPEJBI.

B pesynbrare skonoruueckas TpaHcopManus CBOAUTCA K OTAENIBHBIM «3KO-Mepam», He
obecrieynBasi CHCTEMHBIX U3MEHEHUH B I€TEIbHOCTH MIPEIPUSATHS.

KiroueBoe mpenMyIecTBo HHTETPaIUy allTOpUTMa BHYTPEHHET0 HH()OPMAIIHOHHOTO ayAuTa
Y MOTHUBAIIMOHHOM MOJIENIU 3aKJIF04aeTcsi B JOPMUPOBAHUU 3aMKHYTOT'O YIPABIEHYECKOI0 1IMKIIA, B
paMKax KOTOpOro:

— MHGOPMAIMOHHBIN ayJIUT BBINOJHAET (DYHKIUIO JUArHOCTUYECKOro sApa, BbISBIAA
9KOJIOTUYECKHE «y3KHE MECTA», PUCKH U ITOTEHIMAJ PA3BUTHS;

—  MOTHUBAlMOHHas  MOJAEIb  TPaHCPOPMHUPYET  pe3yibTaTbl  JUArHOCTUKUM B
¢ depeHIMpOBaHHbIE YITPABICHYECKNE, SKOHOMUUECKHE U PEIyTAl[HOHHBIE CTUMYJIBI;

— THoJy4eHHbIe 3((EKThl OLEHUBAIOTCSA U UCHOJIB3YIOTCS JJIi KOPPEKTUPOBKH M MPHHSITUS
JNANbHENIINX YIPABICHUYECKUX PELICHUMN.

Takast wuHTerpauuss obOecneuynBaeT LUKIMYHOCTh, AJalTUBHOCTD M PE3YJIbTaTUBHOCTD
CUCTEMBI YNpPaBJICHUS IKOJIOTUYECKON TpaHchopMaluell U co3aaeT NMPEeANOChIKN ISl BHEAPEHUS
IIPUHLUIIOB LUPKYJISAPHON YKOHOMHUKH KaK 3JIEMEHTA CTPATETHYECKOI0 MEHEKMEHTA.

CrnenoBarenbHO, MHTErpanus MH(OOPMALMOHHOTO ayAUTa M MOTHBALIMOHHOTO MEXaHU3Ma
JKOJIOTU3AalUN JIEATEIbHOCTH II03BOJIAET IIPEBPATUTH CUCTEMY YIIPABICHUSA DKOJIOIMYECKOU
TpaHcpopmarei NPEAIPUATUS u3 (bopManbHO-AEKIapaTUBHON B NENCTBEHHYIO,
CaAMOPETyJIMPYEMYI0 M CTpPaTeTMUeCKH OpPUEHTHPOBAHHYIO, YTO OOECIEeYMBACT YCTOWYHMBYIO
KOHKYPEHTOCIIOCOOHOCTH MPEANPUATHUS B YCIOBUIX PHIHOYHBIX M 3KOJOTUYECKUX BBI30BOB.

B craree obocHOBaHa IienecooOpa3HOCTh Mepexosa OT (parMEeHTapHBIX SKOJIOTHYECKHUX
MEPOIPUATHH K LIETOCTHOM crcTeMe YIIpaBJIeHUS SKOJIOTHUECKO TpaHchopMaluei nNpeanpusThs B
KOHTEKCTE YCTOWYMBOIO pa3BUTHsA. J[0Ka3zaHO, YTO HKOJOTHYECKass TpaHc(opMaius sBISETCS He
TOJIBKO peakiueil Ha peryasTopHble TpeOOBaHUS, HO U CTPATETUYECKH 3HAYUMbIM YIIPaBICHUECKUM
IPOIECCOM, HHTETPUPOBAHHBIM B  OOIIYyI0 CHCTEMY KOPHOPATUBHOTO  YOpaBICHUS U
OpPUEHTUPOBAHHBIM Ha (POPMHUPOBAHUE AOITOCPOUHBIX KOHKYPEHTHBIX MpeumyiiecTB. [Ipeninoxkena
MHOI'OMEpHasi CTPYKTypa HKOJIOTHYECKOM TpaHCPOpMALUU MPEeIIpUATHs, KOTOpas OXBaThIBAET
CTPaTErMYeCcKOe, OPraHU3alMOHHO-YIIPABICHYECKOE, TEXHOJIOTMYECKOE, OKOHOMHYECKOE H
COLIMAIBHO-KYJIbTYPHOE H3MEPEHMS, 4YTO II03BOJIIET KOMIUIEKCHO OLICHUBATh HW3MEHEHHS B
JESITeNbHOCTH CyObekTa Xo3siiicTBoBaHMA. OOOCHOBAaHAa CHUCTEMa YIPABICHHS 3KOJOTMUYECKON
TpaHchopMmalMed  Kak  JMHAMUYECKass  MHOTOKOMIIOHEHTHas  COBOKYIHOCTb  II€JIEBBIX,
MHCTUTYIMOHAJIBHO-HOPMATUBHBIX, OPraHU3allMOHHBIX, WHCTPYMEHTAIBHBIX W KOHTPOJBHO-
aZlanTallMOHHBIX JJIEMEHTOB. JlOKa3aHO, 4TO LHUPKYJSApHAs YKOHOMHMKA B paMKaX JKOJIOTMYECKOH
TpaHc(hopMalMK JOKHA pACCMAaTPUBATHCS HE TOJIBKO Kak HA0Op TEXHOIOTMYECKUX PELIEHUH, HO U
KakK yIIpaBJI€HYECKas Iapagurma, MHTErpUPOBaHHAs B CTPATETMUECKUN MEHEIDKMEHT NPEAIIPUATHS.
AKIIEHTUPOBAHO BHUMaHHE Ha KJIIOYEBOM POJIU MH(POPMALMOHHO-aHAIUTUYECKOTO 00ecneueHus U
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MOTHBAIIHOHHO-CTUMYJIMPYIOLIEr0 MHCTPyMEHTapusi B (OPMUPOBAHUU MPOAKTUBHOIO MOBEIEHUS
MPEANPUSITHS TI0 SKOJOTU3AINH IS TEIIbHOCTH.

Cnucox HCTOYHUKOB

1. Kannpokoa M.M., VsanaeBa X.b., Kanokxosa M.B., Slnauesa JI.X. CTpaTteruyeckue NpuOpPUTETHI SKOJIOTMUECKON
TpaHcdopmanny skoHoMUKH PO // PerrnonanbHas u otpacieBas skoHomuka. 2026. Ne 2. — C. 51-61.
2. Kynpsimos A.JI. I'mobansnas ESG-TpanchopMaliys U TCHICHIIMA YCTOHYUBOTO PA3BUTUS POCCUICKIX KOMITAHUN

B ycinoBusX caHkuuoHHoro nasneHus / A.Jl. Kynpsmos // Otxompl m pecypesl. 2022. Ne 4. URL:
https://resources.today/PDF/S0ECOR422.pdf

3. MemepsaxoBa T.C. DxocucremMa MpOMBIIIICHHOTO Tpeanpuitusi B ycioBusix ESG-tpancpopmanuu / T.C.
Memepsaxosa, M.B. Uepnsies // Bectauk MI'CY. 2022. Ne 12. — C. 1747-1756.

4. [Mapro O.U. Dkomornveckass OTBETCTBEHHOCTh OM3Heca kKak kpurepuit ESG u ycroitumsoro passurust // Legal
Concept IIpaBoBas mapagurma. 2022. Ne 3. — C. 29-37.

5. Musaeva B. Eco-innovation and technology / B. Musaeva // E3S Web of Conferences: 2nd International

Conference on Environmental Sustainability Management and Green Technologies. Vol. 451. EDP Sciences: EDP
Sciences, 2023. — P. 02013.

159


https://resources.today/PDF/50ECOR422.pdf

MpupodHo-pecypcHbIli MTomMeHyuan U 3Kosa02u4eckas peabuaumayus 0e2padupo8aHHbIX 1GHOWAgpmMos

YK 551.435.1

METOIHUKA AHAJIN3A ITIOIIEPEYHBIX HPOUQ)I/IJIEﬁ PEYHBIX
JOJIMH HA OCHOBE HU®POBBIX MOJEJIEU PEJIBE®A (IIMP)
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Annomayusa. B pabome npeonodicena memoouxa ananu3a nonepeyHvix npoguieli peunvix O0NUH Ha 0CHO8E YUPDPOBLIX
MoOenell perveda U peanu308an UHCMPYMEHM A8MOMAMUSUPOBAHHO20 PACUEMA MOPHOMEMPUUECKUX UHOEKCOS.
T100x00 nossonsem 6bINOIHAML NOCMPOEHUe NPoPuel, usgieueHue blCOMHBIX XAPAKMEPUCUK U KOIUULECTHBEHHYIO
oyenky gopmor donun. Ha ocrnose ananusa nonepeunvix npoguneti paspabomana xraccuguxayus unoexcos Vg, Vou V,
ompascarwas pasnutus 8 popme u CmeneHu paseumus OOauH.

Knrouesvie cnosa: nonepeunvie npoghunu, peunvie ooaunvt, LIMP, ¢hopma, mopghomempuueckue unoexcw.

METHODOLOGY FOR ANALYZING CROSS-SECTIONAL PROFILES OF RIVER
VALLEYS BASED ON DIGITAL ELEVATION MODELS (DEMs)

Netrebin P.B.,
Candidate of Geographical Sciences,

Associate Professor of the Department of Geoinformatics,
Kuban State University, Krasnodar
Ryadnova D.A.,
4th-year undergraduate student,

Kuban State University, Krasnodar

Abstract. The paper proposes a method for analyzing transverse profiles of river valleys based on digital terrain models
and implements an automated tool for calculating morphometric indices. The approach allows you to build profiles,
extract elevation characteristics, and quantify the shape of valleys. Based on the analysis of transverse profiles, a
classification of the V¢, V., and V indices has been developed, reflecting differences in the shape and degree of valley
development.

Keywords: transverse profiles, river valleys, DEM, shape, morphometric indexes.

BBenenne. Ananus MOpQoJOTUN PEUHBIX JOJUH SBISETCS BaXXHOU 3a/1a4deil reomMopoioruu,
MO3BOJISIONIEH OLEHMBATh OCOOEHHOCTH peibeda M ero pasButue. B mociemHue roapl Ui 3THUX
1elne akTUBHO HCHOJBb3YIOTCS IU(PPOBbIE MOAENU penabeda M METOAbl aBTOMAaTU3MPOBAHHOU
00pabOTKM TPOCTPAHCTBEHHBIX JaHHBIX, YTO JAaET BO3MOXHOCTh KOJIMYECTBEHHO OIICHUBATh
MOp(POMETPpUUECKHIE TTapaMETPhl U BBISBIATH CJIa00 BBIpaKEHHBIE B penbede 3aKOHOMEPHOCTH |1,
32].

OObexTamMM HCCIEeIOBaHUS SIBISIOTCS BEpXOBbsl peku CaHzapumm U e€ NpaBblii MPUTOK,
Haxomsmumecs B AoOxasum (Iarpckuit paiioH) W paznuyarommecs Mo MophOMETpUYECKUM
XapaKTepUCTUKAM JOJIHH.

Mertoabl. B kauecTBe HCXOIHBIX JaHHBIX UCIOJIb30Baach LudpoBas Moaens peiabeda (LIMP)
FABDEM c npoctpancTBeHHBIM pa3perieHrneM 30 MEeTpoB, a TaK)Ke BEKTOPHBIE CIIOM CETH TalbBETOB
U TpaHUIl BO10cOOPOB (C 3aaHHBIM MOporoBbiM 3HaueHueM B 5000 siueex) u GopMmbl penbeda,
MOJIyYeHHblEe B pe3yjbTare Kiaccudukauuu Tomorpadguueckoro uHiaekca TPl ¢ momombio
uncrpymenTta Land Facet Corridor Tools [2, 30; 4].

Oo0paboTka gaHHbIX BbIOJHsUIACH B cpeae ArcGIS Desktop (ESRI, CIIIA) ¢ ucnons3oBaHreM
pa3pabOTaHHOIO MHCTPYMEHTa aBTOMATH3UPOBAHHOTO aHalM3a IOMNEpPEYHBIX Mpoduiei,
peanu3oBaHHOr0 Ha s3bike Python ¢ mnpumenenwem OuGmmoreku ArcPy. On obecneunBaeT
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MOCTPOCHUE MPOQHIIEH 110 PEUHOI CeTH, U3BJICUEHNE BBICOTHBIX XapaKTEPUCTUK pebeda U pacuer
MopdomeTpudecknx UHACKCOB Vi, V. 1 V, mpUMeHseMBIX B T€OMOP(OIOTUIECKUX UCCIIEIOBAHUIX
PEUHBIX JOJIUH.

Ha nepBom 3Tarie BbINONHSATIACH HOpMAIHM3AI[Ksl HAapaBJIeHUs TajlbBEroB 1o Hu(poBoii Moaenu
penbeda «OT HCTOKA K yCThIO» HAa OCHOBE CPABHEHUSI BHICOT €r0 KOHEYHBIX TOUEK. ITO 00eCIeunBaio
KOPPEKTHOE OIpejesieHue JIeBOW M MpaBoil CTOPOH JoyuMHBL. Jlanmee co3gaBaiuch TOYKHU
npopmIMpoBaHus ¢ 3agaHHbIM HHTEepBasoM B 500 MeTrpoB. B Kaxmoil Touke ompenensioch
JIOKaJIbHOE HAampaBJeHHE pyciia MO KacaTelbHOW, HAa OCHOBE KOTOPOIO CTPOWJICS IMOIMEPEYHBIH
npo¢ b, OPUEHTUPOBAHHBIN MEPIICHANKYISPHO HAMPABICHUIO TEUCHHUS.

J1J1 KaxK/10T0 MONepeyHoro NpoguiIst ONpeaAesiICh OCHOBHBIE BBICOTHBIE XapaKTEPUCTHKH 110
JTaHHBIM [HQPPoBO Moxenu penbeda: ormerka TanbBera (Eg.), a Takxke ormerku nesoro (Ejq) u
npaBoro (E.4) 60pTOB HOJWHEI.

[Tpumep monepeunoro npoduist ¢ 0003HAYEHNUEM HCIIOJIb3YEMBIX IMapaMeTpOB MPUBEIAEH HA
pucyHke 1.

Mpochune 3
Eld
2,200
< 2,150 =
2 2,100
8 2050 o
g2 LI
2,000 ¢
1,950 Es
1 ] I ] I [ ]
0 200 400 600 800 1,000 1,200
AdnvHa M

Pucynok 1. I[lapamempor npous

Wunekc Vg oTpaskaeT COOTHOLIEHUE MIMPHHBI IHA J0JIMHBI K €€ BBICOTE, IIO3BOJISIET pa3indaTh
y3kue V- u mmpoxue U-o6pa3Hble J0IMHBI U BeIuUcaseTcs no popmyne (1) [3, 125]:

2V

(Eld - Esc) + (Erd - Esc) ’
rjae Vg, — MHUpUHA THA JOJTUHBI,
Ejq 1 E;q4 — BBICOTBI JIEBOTO ¥ IIPABOTO BOJIOPA3/EIIOB;
Egc — BbICOTa pycia.
Nunmekc V. ocHOBaH Ha COIOCTaBICHWUW IUIOMAAA MPOGUIS C HICATU3UPOBAHHON
reOMETPUUYECKON MOJIENBIO, pPauyC KOTOPOI paBEH BBICOTE HAUMEHBIIIETO COCEAHETO BOJOPA3IEIa,
Y TIO3BOJISIET OIICHUBAThH CTENEHb BOTHYTOCTH JOJUHEI o (popmyite (2) [3, 126]:

Vs (1)

Ay
c AC ’
rae A, — mou@aab MoNepeyHoro CeYeHus JOIUHBL;
A — nomaap noyyKpyra.

[Tnouranp monepeyHoro cedeHust N0JIUHbI (Ay) onpeensaach Mo MONepedyHOMY MPOPUITIO KakK
IIoUIaIb MEX/1y JINHUEH pebeda v TUHUEH, COeIMHSIONIeN KpailHue TOUYKU MpoduIs.

WNupekc V xapakTepusyeT OTHOIIEHHE IIUPHUHBI JOJHMHBI K €€ BBICOTE, MCIONb3YETCs JUIS
OLIEHKH JTOJITOBPEMEHHBIX U3MEHEHHH penbeda u Beruucisercs no gopmyne (3) [3, 126]:

(2)

_ 2v
(Eld - Esc) + (Erd - Esc) ’

4 3)
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rae V — mupuHa OJIUHBL;
Ejq 1 E 4 — BBICOTBI JIEBOTO ¥ IIPABOT'0 BOJOPA3EIIOB;
Esc — BBICOTA pyciIa.
PesyabraThl. s pa3paboTku  kiaccupukauum MOp(OMETpUUYECKUX HHAEKCOB ObLIU
MIPOAHATIM3UPOBAHBI MONIEPEYHBIC MPOQMIN, OTPaKAIOIIME pa3inyHble TUMBI (popMbl gonuHbL. Ha
PHUCYHKe 2 MpeCcTaBlIeHbl MPO(UIIN, UCIIONIb30BAHHBIE B KAUECTBE OCHOBBI JIJIS1 BBIJICJIICHUS KIIACCOB.

I loniepeunsie mpopuTH

1
Mpocdpune 1 Mpoduneb 2
2,400 1,300
= 2,350 = 1280
] B 4 26047
8 2,300 8
g & 1,240
@ 2,250 o
1,220
2,200
T T T T T T T T T T T T T
0 200 400 600 800 1.000 0 100 200 300 400 500 600
OnnHa,m z Onunam
g
40°16"0"E 40°20M"E
Mpodvne 3 MNpodcdhune 4 Mpocdhune 5
] 24004 2,250
= 2.1509 = 2,300 ="
© © o
g 2,100 £ 22004 g 2,200
S 2,050 ra 2 3
2 & 2100 & 2,150
2001 20004 2,100
19504, T T T L T 1,900 T T T T o T T T 1 T
0 200 400 600 800 1,000 1,200 0 500 1,000 1500 2,00 500 1,000 1500 2,000 2500
OrnvHa,m AnuHam OnuHa,m

Pucynox 2. [lonepeunvie npoghunu oonun

Ha ocHoOBe aHanmm3a nomnepeuHsIx Mpouiiel cocTaBiIeHb! Kiaccu(UKAIUK JJOIHH 110 HHAESKCaM
Ve, Vo u V, orpaxaromme pa3ninuus B (GOpME U CTENEHU Pa3BUTUS JIOJUH. Pe3ynbTatsl
KJ1accu(hUKAIMK MPEICTaBICHBl Ha PHCYHKE 3.

PesyunpTarsl pacuéTa MOPGOMETPHIECKUX HILIEKCOB

>

43°28°0"N

£
3
i
g
2

H°16'0"E 40°2000"E

A% Ve A%
©  0.0-0.5-I'ny6oko Bpe3anHas V-oOpasHas Jo1HHA @  0.0-4.5 - Boruyras 101HHA @  0.0-5.5- Yakas gonuHa
©  0.5-0.8 - V-obpasnas J101HHA ©  4.5-50-C1abo BOrHyTas AOTHHA ©  55-6.5-(71ado pacnpenHas J0HHA
O 0.8-1.2-TlepexonHas noTMHA O 5.0-5.5- YMepeHHO BOTHYTas JOTHHA O 6.5-7.5 - YNepeuHo 1upoKia 101uHa
° 1.2-3.0 - U-obpasHas O 5.5-6.0-CraakeHHas JOAHHA O  7.5-90 - upokaa 30auna
© 3.0 - 0onee - Hupokas U-obpa3sHas jonuHa @  6.0- fonee - 1Tupokas CriakeHHas 10IMHA @ 9.0 - Gonee - Ouens WMPOKAA J0TUHA

Pucynox 3. Pezynomamul pacuéma mopghomempuieckux UHOeKcos u ux Kiaccugurayusl
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AHanu3 npOCTPAaHCTBEHHOI'O PACIPEEIICHHS] NHIEKCOB MOKAa3bIBAET, UTO B BEPXOBBIX PEKHU
Cangpuri 1 e€ mpaBoro MPUTOKa HAOIIOJaeTCsl CMEeHA MOP(OJIOTUIECKIX THIIOB JOJIHHBI. Y YaCTKU
C HU3KUMHU 3HAUEHUSIMU UHJIEKCOB COOTBETCTBYIOT Y3KUM U TTTyOOKO Bpe3aHHBIM (hopMaM, TOTa KaKk
YBEIIMYCHUE 3HAUYCHUN OTPAYKAET PACIIUPEHUE JOJIMH.

ConocTaBieHue UHAEKCOB IMOKAa3bIBAET, YTO OHU OTPAXKAKOT CXOAHBIE TEHACHIIMU U3MEHEHUS
Mop(dooruu, OJHAKO XapaKTepU3yIOT pa3ianuHbie e€ ocooeHHocTH. MHaekc Vi CBs3aH ¢ pa3BUTHEM
JTHUINA JTOJMHBI, HHIEKC V — ¢ e€ oO0Iieil MUPUHOW, TOTrJa KaK WHAEKC V. OomuchiBaeT Gopmy
noniepeyHoro npoduid. [Ipu 3TOM Ha OTAENBHBIX y4acTKax MPH 3HAYUTEIbHOW IIMPHHE JOJTHHBI
¢bopma npoduis octaéres HEOAHOPOIHOM, UTO MOATBEPKIACTCS AHATU30M MOTIEPEUHBIX MPODUICH.

3akirouenue B pabore mpeasiokeHa METOAMKA aHAIM3a MOMEPEYHbIX MpoduiIe peyHbIX
JIOJIMH Ha OCHOBE IM(POBBIX Mojesel penbeda 1 peann3oBaH HHCTPYMEHT aBTOMAaTU3UPOBAHHOTO
pacuéra MoppOoMeTpHUIECKHX UHIEKCOB. PazpaboTaHHbIH 110AX0/1 TO3BOJIWII BBIMOIHATH IOCTPOSHUE
npoduiield, W3BICUYECHHE BBICOTHBIX XapaKTEPUCTHK M pacuéT wuHAekcoB Vi, V. m V B
ABTOMATU3UPOBAHHOM PEXHUME.

Ha npumepe BepxoBbeB pexku Canjpumnil M €€ MpaBoro MPUTOKA MOKA3aHO, YTO 3HAYCHUS
MHJICKCOB OTPaXalOT pa3nuyus B (opMe JOIMH M TMO3BOJSIOT BBIIACNATH YYACTKU C Pa3IHMYHOM
CTETIEHBIO BPE3aHHOCTH W IIUPUHBL. Pa3paboranHas kiaccUpUKaAIMs WHACKCOB 00ECIednBacT
HarJISTHY IO HHTEePIPeTalnio MOphOIOrndecKuX 0COOCHHOCTEN IOJIMH U MOKET HCIIOIb30BAThCS IS
CPABHUTEIBHOTO aHAJIN3A.

[TonyuyeHHsie pe3yabTaThl MOATBEPKIAIOT 3¢ (HEeKTUBHOCTh PUMEHEHUS
aBTOMATH3MPOBAHHOTO TOJAX0/Aa IS MOpP(GOMETPUYECKOr0 aHaimM3a M JEMOHCTPHPYIOT €ro
MOTEHIIMAN JIJIs JajJbHEHIINX HCCaeloBaHul pebeda.
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YK 332.1

YCTOWYUBOE PA3BUTHE I'OPHBIX TEPPUTOPUI YEYEHCKOM PECITYBJIUKH —
INPUOPUTETHOE HAIIPABJIEHUE JIUI1 DKOHOMHUYECKOI'O POCTA

IlaiitaeBa K.T.,
KAaHO. 9KOH. HAYK, OoyeHm Kagheopwvl « Yuém, ananus u ayoum 6 yughpoeoti 3K0HOMUKE»
OI'BOY BO «Yeyenckuii cocyoapcmeennwiii yHusepcumem umenu A.A. Kaoviposay

Annomayus. Ycmotiuugoe pasgumue 20pHuIX MeppUmopuii biCmynaem Mexanusmom cmpame2uyecko20 ynpasieHus,
KOMOpbIL ompadicaem IKOHOMUYEeCKUe, COYUAnbHble U IKOI02UEeCKUe ACHEeKMbl pA3GUMUSL OPHBIX PAIOHO8, NPUHUMASL
60 GHUMAHUE KAK GHYMpeHHUe, MaK U GHeuwlHue Gaxmopsl, a maxdice akmugHoe yuacmue npasumenscmed, busneca u
Mecmuwix coobuecms. Konyenyus ycmouuugozo paseumus ocnosana na paspabomke u eHeopeHuu 3Q@dekmusHuix
9KOHOMUHECKUX CUCTEM, KOHMPOIUPYIOWUX NPOYECcCvl YIPAGIeHUs OKpydcaiowell cpedol ¢ Yeavblo OO0CMUICEHUS]
mpebyemozo YpoeHsA Kauecmeéda PAayUOHANbHO2O HPUPOOONONL306AHUsA. AKMYyanbHble 0NPochl NepcneKmueHoo
DA3BUMUSA COYUATLHO-IKOHOMUUECKOU CPepbl COPHBIX PALIOHO8 AGIAIOMCA KII0YE8bIM MPEHOOM HblHeulHell peanbHOCHU.
Kniouesvie cnosa: pazsumue 2opnoil MecmHocmu, pe3yibmamyl 0esimenbHOCMY, COYUANbHO-IKOHOMUYecKas cepa,
UHBECMUYUOHHBIT KAUMAM.

SUSTAINABLE DEVELOPMENT OF THE CHECHEN REPUBLIC'S MOUNTAINOUS
REGIONS IS A PRIORITY FOR ECONOMIC GROWTH

Paytaeva K.T.,
PhD in Economics, Associate Professor, Department of Accounting,
Analysis, and Audit in the Digital Economy,
Kadyrov Chechen State University

Abstract. Sustainable mountain development is a strategic management mechanism that reflects the economic, social,
and environmental aspects of mountain development, taking into account both internal and external factors and the active
participation of government, business, and local communities.The concept of sustainable development is based on the
development and implementation of effective economic systems that control environmental management processes to
achieve the required level of quality in rational nature management. Current issues of the long-term socio-economic
development of mountain regions are a key trend in the current reality.

Keywords: mountain development, performance, socio-economic sphere, investment climate.

[IpoGneMbl pa3BUTUS TOPHBIX TEPPUTOPHII MMEIOT Ba)XHOE INMPAKTUYECKOE 3HAUYECHHE IPU
(GOpMHPOBAHUM M peaU3allii CTPATETHy PErMOHANBHOIO pa3BUTHUs. B 1ensax 3KOHOMHYECKOIo
pa3BuTHs pernoHa I'naBoit Yeuenckoii Pecy6nuku P.A. KagsipoBeim 14.01.2026 roga noanucan
VYka3 Ne 8 «O0 o6bsiBnennu 2026 roga B Yeuenckoit Pecriy6nnke I'o10oM ropHeix pailoHOB, pa3BUTHS
MaJIoro M CPEIHEro MmpeanpruHuMaTenseTBay [1].

llenp maHHOTO JOKYMEHTa — COJEHCTBHE KOMIUIEKCHOMY COLHaIbHO-?KOHOMHUYECKOMY
pa3BUTHIO TOpHBIX paifoHoB YeueHckoit PecnyOmmku, pa3zpaboTka Mep, HampaBlIEHHBIX Ha
COXpaHEHHE MPUPOJHOTO, PECYpCHOr0, KyJIbTYPHOIO MOTEHIHUAaNa 3THX TEPPUTOPUM, a TakKkKe
MoJIIep>KKa MAJIOTO U CpeaHero OusHeca.

Pa3BuTHe TrOpHBIX pailloOHOB W MaJOro W CpEeIHEro MpeANpUHUMATENbCTBA SBISETCS
CTPAaTErMYECKUM IMPUOPUTETOM JUIsl TEPPUTOPUM C BBICOKUM, HO HEPACKPBITHIM IOTEHLUATIOM.
Peanmuzamust mpenmonaraeMoro IiaHa JICWCTBUM BKIIOYAaeT B Ce0S HE TOJBKO OT/EIbHBIC
MHPACTPYKTYPHBIE MPOEKTHI, HO U YCWIHS IO CO3JaHHIO MOJEIN YCTOMYMBOTO Pa3BUTHUS IS
TOPHBIX MYHULUNAJIUTETOB, TJ€ OSKOHOMHKA, TYpPH3M, COLHMaJIbHBIE BOMPOCHl U COXpPaHEHHUE
KyJbTYpHOT'O Hacienus paboTaroT B KOMILUIEKCE. DTO MaclITabHasi CTpaTerniyeckas MHHUIIMATHBA,
HaIpaBlieHHas Ha MpUaHie HOBOT'O UMITYJIbCa Pa3BUTHUIO PETHOHA, PACKPBITHE €r0 SKOHOMHYECKOT O
MOTEHIIMAJA U yJIy4lEHUE KaueCcTBa )KU3HU HACETICHUS.

Taxum 06pa3oM, HCHIOTHEHNE JAHHOTO MTPOEKTa MOJIOKUT HAa4aslo MO3UTUBHBIM U3MEHEHUSM B
ropHbix paiioHax Yeuenckoit PecmyOnmuku. OH TO3BOJMT COCPENOTOYUTH (DMHAHCOBBIE U
aJIMUHUCTPATUBHbBIE PECYpChl HAa pEIIEHUM HauOojee aKTyalbHBIX NMPOOJIEM, CO3JIaHHMM HOBBIX
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BO3MOYKHOCTEH Ul HpPEANpPUHUMATENIBCTBA, OOJEr4eHUH JOCTyla K COBPEMEHHBIM yCIyram H,
KOHEYHO e, CO3aHuu padounx mecT. OCHOBHBIMHU HAIPaBICHUSIMH PaOOTHI SIBISIOTCS Pa3BUTHE
TypUCTUUYECKON MH(PACTPYKTYPBI, TOAJEPAKKA CEIbCKOX031HCTBEHHBIX IPEANPUATHI U colleiicTBHE
Pa3BUTHIO MAJIOTO OM3HEca.

B coorBerctBuM co CrpaTterueil CcouManbHO-3KOHOMHUYECKOrO pa3BUTHS YedeHCKOU
Pecriy6nmuku 10 2035 roia K IpHOPUTETHRIM CEKTOPaM YKOHOMUKH HAIIETO PETUOHA OTHECEHBI MATh
otpaciieBbIX cekTopoB: AIIK, Typusm, Iponu3BOACTBO CTPOUTENBHBIX MaTEPUATIOB, CTPOUTENBCTBO U
1 poBasi SKOHOMHKA, a TAKXKE TPU COLMATBHBIX M HHPPACTPYKTYPHBIX CEKTOpA: 3APAaBOOXPAHEHUE,
o0pa3oBaHKe W TPAHCIIOPTHO-JIOTUCTUUCCKUN KOMILIEKC [3].

Massle ¥ cpeqHHE NPEANPHUSATHS CO3/Jal0T pabodne MecTa, CHOCOOCTBYIOT KOHKYPEHLUH,
CTUMYJIMPYIOT HHHOBALlMU U 3aKJIaJbIBAIOT OCHOBY [UIsl YCTOMYMBOIO COLMAIBLHO-IKOHOMHYECKOIO
nporpecca. B Ueuenckoi PecriyOmmke 3TOT cekTop umeeT ocoboe 3HaYeHHE: OH CIIOCOOCTBYET HE
TOJIBKO JTUBEPCU(GUKALMY SKOHOMHMKH, HO U PEIICHUIO KJIIOUEBBIX COLMAIBHBIX HPOOIEM — OT
CHIDKEHHUS 0e3pabO0THILIbI 10 COXPaHEHUS HAIlMOHAIbHBIX TPAJAULIUN U KYJIBTYpPHOTO HACIEAUS.

VHBecTULINY ABISAIOTCS BXKHEHIIINM CPEJICTBOM CTPYKTYPHOTO IPeoOpazoBaHMsl COLUAILHOTO
Y IPOU3BOJICTBEHHOTr 0 oTeHIMana peruona. B 2026 roay B ropHbix paiioHax UeuHu 3aruiaHupoBaHa
peanu3anus 87 HHBECTHLHMOHHBIX IIPOSKTOB 00IIEH CTOMMOCTBIO Oosiee 22 mipa pyoueii [2].

CnenctBueM 3TOr0 CTaHET CO3JaHUE HOBBIX paboyuX MeCT B paMKax pealu3aluu
roCyIapCTBEHHBIX IIPOTPAMM B TaKUX CEKTOPAX, KAK JJIEKTPOIHEPreTHKA, TYPU3M U TOCTUHUYHBIN
Ou3HeC, pO3HMYHAsi TOPTOBJISA M OOIIECTBEHHOE NHTaHUE, >XKUBOTHOBOJCTBO, a TAaKXe OXpaHa
IIPUPOJIBI.

Kpome TOro, B COOTBETCTBUM C TIOCYJAapCTBEHHOW MPOrpaMMON il CTUMYJIMPOBAHUS
SKOHOMMYECKOTO POCTAa, Pa3BUTHUs NPEAIPUHUMATEIBCKOW M MHBECTHMLIMOHHOW AKTMBHOCTH B
ropHbix paifonax YeueHckoil PecnyOnmku Oyner mocTtpoeH U OTpeMOHTUpoBaH 41 00BeKT,
OXBaThIBAIOIIMN 00pa3oBaHME, >KWIMIIHOE CTPOMTEIbCTBO, COLMAIBHOE pAa3BUTHE, JOPOKHOE
CTPOMUTENBCTBO, CTPOUTEIBCTBO OOBEKTOB WHKEHEPHOM M KOMMYHAJIBbHOW HH(QPACTPYKTYpHI, C
o01eit CTOMMOCTBIO MHBECTHLINH Oostee 5,4 Muunapaa pyOsiei.

[IpenycMOTpEeHO CTPOUTENHCTBO U KAUTAIbHBIM PEMOHT LIECTH LIKOJI, TPEX AETCKUX CaJloB,
JBYX JOMOB KYJIbTYpbl, TPUHAIATH aBTOMOOWJIBHBIX JIOPOT MU MOCTOB, YeThIpeX OOBEKTOB
KOMMYHaJIbHOM HH(PaCTPyKTypbl, a TaKkke 0JaroycTpoicTBO ceMU OOLIECTBEHHBIX TEPPUTOPUH.

Taxke pa3zpaboTaH IUIaH MOJIEPKKU MAJIBIX U CPEIHUX NMPeInpUsTHi, BKItoyaromui 127
MEPOTPUSITHI, NI pealu3auu KoTopbix B 2026 romay mpenamnonaraercs BblaesneHue Oonee 1,2
MWIIHapaa pyonei. JleHexHsle cpeacTBa OyAyT WCHOJIB30BAHBI JJIS MPEIOCTABIECHUS T'PAHTOB,
3aiiMOB, CYOCHUIUH, JIbBTOTHBIX KPEIUTOB.

OueBuano, yto YeueHckas PecnyOnmka HaXoAWTCS Ha MYTH YCTOHYMBOTO pa3BUTHS U
npusieyeHuss uHBectuunid. OHa 3aHuMaeT nepBoe mecto B CeBepo-Kaskazckom ¢enepaabHOM
OKpyre M BOCbMOE MECTO B MacmTabax Bcell CTpaHbl IO CO3AAaHUIO OIArONPUSATHOIO
MHBECTUIIMOHHOTO KiIMMarta. JlaHHBIH OOBEKTUBHBIM MMOKa3aTeldb OTpPa)XKaeT BBICOKOE KadyeCTBO
JIEJIOBOM CpeJibl Ul MHBECTOPOB U SIBIISIETCS YaCThIO JOJTOCPOYHBIX YCHUIIHMM, KOTOPBIE TO3BOJININ
Yeuenckoit PecmyOinke BOWTM B JECATKY JIyYIIUX PErHMOHOB CTpaHbl IO IOKa3aTelsiMm
WHBECTULIMOHHON NPUBJIEKATEIBHOCTH.

OxoHomuka YeueHckoil PecnyOnuku aeMoHCTpupyeT ycTonuuBblid pocT. OObsiBneHue 2026
roga ['onoM ropHbIX paliOHOB M MaJIbIX M CPEIHUX NPEAIPUITUN SBISIETCA CTPATETMYECKON MEPOM
10 CO3/1aHuI0 OoJiee OIArOMPUATHBIX YCIOBUN JIsl 9KOHOMHYECKOTO POCTa. JTa MOJUTHKA aKTHBHO
peann3yercs ¥ MOAAEP>KUBAETCS KOHKPETHBIMU IIPOEKTaMHU.

AxTuBHasg (aza pabOTHI MO CO3AAHUIO COBPEMEHHOW M KOMGMOPTHOM Cpeabl YK€ Hadanach.
PazBuTue TYpUCTHYECKOTO CEKTOpa, pealu3yeMoe B paMKaX OOHOBJIEHHBIX HAalMOHAIbHBIX
poekToB, nHUIMUpoBaHHbIX [Ipe3nnentom Poccun B.B. [lyTunbsiM, Taxke HaOMpaeT 000pOTHI.

B kauecTBe mpuMepoB yCHEIIHBIX HHULUATUB MO>KHO IIPUBECTH 0COO0YI0 SKOHOMUYECKYIO 30HY
«Bemyun», rTHIPO3IEKTPOCTAHIINY, PHIOHOE XO35HCTBO MO Pa3BEIEHUIO LIEHHBIX MOPOJ PbIO, Oa3zy
orabixa «bamHu-6mm3Hens», rMIUHT «beper HebGa», a Takke MPOEKTH B cdepe CeNbCKOro
XO351IICTBAa U COXPAHEHMSI KYJIbTYPHOT'O HACIEINA.
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CornacHo pe3yibTaTaM COIMOJIOTHYECKOTO UCCIEOBAHMS, MPOBEACHHOTO AIMUHUCTpALIUEH
[Tpesunenta Poccuiickoit @enepanuu, Yeuenckas Pecny6iinka nmokasana iydiine pe3yabTaThl Cpean
Bcex cyObekToB Poccuiickoii demepaliiu 1Mo OIlieHKe YCIOBHI Pa3BUTHS BHYTPEHHETO TypusMa [4].

TenneHIMN PErMOHAIBHOTO PA3BUTHUS OKA3bIBAIOT CYIIECTBEHHOE BIIMSIHME HAa COLMAJIBHO-
SKOHOMMYECKYI0 cuTyanuio B YeueHckoil Pecnybnuke. Peanuzanus HOBBIX HHHIMATUB OyAeT
OCHOBBIBaTbCSl Ha KOMIUIEKCHOM IOJXOJE, YYUTHIBAIOIEM 3KOHOMHUYECKHE, COLIMAJIbHBIE U
SKOJIOrHuYecKre (GaKkToOphl, a TAK)KE aKTUBHOE YUaCTUE MECTHBIX JkuTesei. CTparernueckoe penieHme
0 Pa3BUTHUIO TOPHBIX Tepputopuil UeueHckoi PecryOnuku HampaBIeHO HE TOJIBKO Ha MOAJICPIKKY
CyOBEKTOB Majoro M CpeIHEro MpeAnpuHUMATENIbCTBA, HO U Ha MHHUIMMPOBAHHE MACIITaOHBIX
npeoOpa3oBaHuil, KOTOPBIE 3aTPOHYT JaXKe caMble OTJAJICHHBIE YTOJIKH HAILIETO PETHOHA.

Taxum oOpa3om, akTUBHAsI UHBECTULIMOHHAS IEATEIbHOCTD B HAIlIEeM PErMoHe MPOAOJIKaeTcs,
YTO OTKPHIBACT MPEANPUHUMATEISIM HOBBIE BO3MOXKHOCTH JUIsl 3aIlyCKa M pacHIMpeHHs Ou3Heca.
Yeuenckas Pecry6inka ¢ yBepeHHOCTBIO CMOTPHUT B Oyayllee U COCpeOoTOUeHa Ha BCECTOPOHHEM
Pa3BUTUU CBOEH YHUKAJIbHOW TEPPUTOPHUHU.
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IOUCK COYETAHUI B OPTAHU3AIIMA TPUPOIONOJIb30BAHUS HA
TEPPUTOPUU PECYPCOJOBBIBAIOIIUX CYBBEKTOB P®

Ietpos 10.B.,
KaHO. 2eoep. HayK, 0oyenm Kageopuvl 2e09K0I02UU U NPUPOOONONb30B8AHUSL
DI'A0Y BO «TomeHnckuil 2ocyoapcmeerHblll yHugepcumemy, 2. Tromensb

Annomayus. Pecypcooobuisaiowue cyovekmul P®, ocnosanmvie Ha opeanusayuu  KOHKYPEHMOCNOCOOHO20
nPUpOOONOIL308ANUSA, CIMOJIKHYIUCL € npodremamu oOugsepcuuxayuu u 3aeepuieHus penmul. [nsa nepexooda K
CcOANAHCUPOBAHHOMY IKOHOMUUECKOMY pa3GUMUI0  mpebyemcs CUCmeMamu3ayus NOMeHyuana u cmpaxosanue
BO3HUKWIUX pUCKO8. [N 6ecuiosHo20 nepexooa npeonodcern KOMNIEKC Mep NO nepecmpoilike npupooononb306aHUs,
KOMOPultl 00NXHCEH NO360AUMb OOCMUYL He MOJIbKO NEPecmpouKu IKOHOMUKU, HO U 6bINOJHEHUA 20¢3a0ad No
NOOKpenieHu0 000pOHOCHOCOOHOCIU CIMPAHDI.

Kniouesvie cnosa: 0obvlua nonesnvlx UCKOnaemvlx, pecypcodobwisarowuii cyovekm PO, meppumopuanvuas
obwecmeennas cucmema.

SEARCH FOR COMBINATIONS IN THE ORGANIZATION OF
ENVIRONMENTAL MANAGEMENT IN THE TERRITORY OF RESOURCE-
PRODUCING SUBJECTS OF THE RUSSIAN FEDERATION

Petrov, Yu.V.
Candidate of Geographical Sciences, docent, Associate Professor of the Department
of Geoecology and Environmental Management
Tyumen State University, Tyumen

Abstract. The resource-producing regions of the Russian Federation, based on the organization of competitive nature
management, faced the problems of diversification and rent completion. The transition to balanced economic development
requires systematization of potential and insurance of emerging risks. For a seamless transition, a set of measures has
been proposed to restructure environmental management, which should make it possible to achieve not only economic
restructuring, but also to fulfill state tasks to strengthen the country's defense capability.

Keywords: mining, resource-producing region of the Russian Federation, mining, territorial public system.

B coBpemenHnoil Poccum Bbiensitorcs craraiomme €€ CcyObeKTbl, SKOHOMHKAa KOTOPBIX
OpPMEHTHPOBaHA Ha J00bIUY M peau3alliio IpUpoaHbIX pecypcoB. Mcxons u3 chopmupoBaBierocs
MecTa B MEXIyHapOJHOM TreorpaduyeckoM pa3felieHud TpyAa, OSTO IMPEUMYILIECTBEHHO
HedTera3zo100bIBatoIe TEPPUTOPUH. J[0OBIYA ITOI3EMHBIX MOJIE3HBIX UCKOMAEMbIX — YCTOSBLIMHACS
MIPOLIECC MPUPOIONOIb30BAHUS CO CBOMMH 3a/laHHBIMU BPEMEHHBIMU ITPOMEKYTKAMU:

- T€0JIOTOPA3BEIKa;

- 00yCTpONCTBO U BBOJ| B 3KCILTyaTallHIo;

- BBIXOJ] Ha IPOEKTHYIO MOIIIHOCTb;

- cTagus Imagaromei J00b4u;

- KOHCEepBalus.

Taxum 006pa3oM, 100bI4a OJIE3HBIX UCKOMAEMbIX UMEET BpEMEHHbIE OTPAHUYEHUS B IPUBS3KE
K OIpeNeIEHHOMY MeCTOpOXkJIeHHI0. HedTb, ra3, KaMeHHbIH yroib, pyAbl YEPHBIX U IIBETHBIX
METaJIJIOB — BCE ATO MCYepIiaeMble HEBO30OOHOBIISIEMbIE TPUPOIHBIE PECYPCHI, YTO, COOTBETCTBEHHO,
CBUJETEIBCTBYET O HEOTHEMIIEMOM CTaJIMH 3aBEPIIECHUS IKCIUTyaTallUl MECTOPOXKAECHHUSI BCIIEICTBHE
ucYepnaHus pecypcoB (BCIEICTBUE UCUEpPHAHUS HKOHOMUYECKH II€1eco00pa3HOl  100bun
MOJIE3HOTO MCKOIAEMOIr0 B CBS3M C MAJCHUEM pPEHTA0EIbHON KOHIEHTpAalUd B H3BJIEKaeMON
nopo/ie). Ha 3ToM 0CHOBaHO MOHSITHE TOPHOM PEHTHI [4], B KOTOPOU MPOCICKUBACTCI 3aKOHOMEPHAS
CTaIUIHOCTh, TpeOyromas COOTBETCTBYIOLIETO TOCYAAPCTBEHHOTO PpETyJHMPOBAaHUS B LEIAX
WCKJTIOYEHHUS] YHUYTOXKEHHS 3aracoB BCIEACTBHE HapyLIeHHs TexHoJoruu noObrun. Hauboinee
YacThIM TPHUMEPOM HAPYIICHUS BBICTYyNaeT OOBOJHEHUE MECTOPOXKACHUH He(TH BCIEACTBHE
HapyUIeHHs YCTAaHOBJICHHOW MPOEKTOM TEXHOJIOTHUH.
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[ToMHMO COOTBETCTBYIOIIETO €CTECTBEHHOTO OIrPAaHUYECHUSI HCUEPIIAEMBbIX HEBO30OOHOBIISIEMBIX
MPUPOJHBIX PECYpPCOB, BO3HHMKAIOT M TEXHOJIOTUYECKHE, U TOTPEOMTENbCKHE BO3ACHUCTBHS Ha
MPUPOJONOIB30BaHUE, CYJAIIUME YTPATy KOMMEPYECKOM 11e1eco00pa3HOCTH  JIeATEIbHOCTH.
Bcenencrerue Henmpekpalaromerocss HayYHO-TEXHOJIOTMYECKOT0 IIPOrpecca MIPOUCXOAUT PEryIIsipHast
CMEHa TEXHOJIOTMYECKUX YKJIaJ0B, KOTOpble TpeOyIOT COOTBETCTBYIOIIETO IEpexoja Ha HHbIE
BOCTpeOOBaHHBIE pecypchl. B pesynbraTe CHIKaeTcs MOTpeOHOCTh B ONpEAETEHHBIX pecypcax
BCJIC/ICTBUE 3aMEUICHHUs MX aJbTEPHATUBHBIMU pecypcaMd JIMOO TOSIBICHUS TEXHOJOTHIA,
HCKJIIOYAIOIIMX MCIIOJNIb30BAHUE JIaHHOTO BHUJA IMPUPOAHOIO pecypca. 3/1eCh MOXHO IPUBECTH
pa3zHooOpa3HbIe MPUMEPHI, KOTOPBIE CYIIECTBEHHO MEPEKpauBaIi U MUPOBOE MPUPOIONIOIH30BAHHE,
¥ SKOHOMHUYECKHE LEHTPHI, U 3aJlaBAJIM HOBBIC TPEHBI. B reorpaduyeckom rane moxka3areibHbIM
SBIIETCS BHEAPEHUE TEXHOJOTHil MOObIUM CIIaHIEBOM He(TH M CIAHIIEBOTO ra3a — BHEJPEHHE
nanHoit Texnonoruu B CHIA mpuBeno k TpaHcopMamuu posu 3TOrO rocylapcTBa OT MHUPOBOTO
Juaepa MO HMIIOPTY YIVIEBOJOPOAOB K HETTO-3KCHOpTEpy. IlosiBneHMe HOBOM TEXHOJIOTMU C
COOTBETCTBYIOIIIMMHU  COIYTCTBYIOIIMMH H3JEPKKAMHM OT II€pelauBa KalWTajla IIPUBEIO K
MepecTpOrKe MEXKIYHAPOIHOTO Teorpaduyeckoro pasfeleHus Tpylda C COMYTCTBYIOIIMMHU
TpaHc(hOpMAMSIMA ~ MHUPOBBIX TPAHCIIOPTHBIX IOTOKOB, a TakKXe CBS3aHHBIX C HHUMHU
TEONOJIUTUYECKUX BO33PEHUH, CYIIECTBEHHO M3MEHUBLIMMU POJIb HEHTPOB IPUHATHUS MOTUTHUECKUX
pemenuii. [IpuMepom mMOTPEOUTENHCKOTO BO3IECUCTBHS HAa OPraHU3ALMIO HEIPOMOIb30BAHUS
BBICTYIIAET MEpexo/ Ha BO30OHOBISIEMbIE MCTOYHUKU PHEPTUU B PA3BUTHIX CTpaHAX B KOHTEKCTE
HaIpaBJICHHOCTH Ha CHWKEHUE BBIOPOCOB MApPHUKOBBIX TIa30B, KOTOPbIE COOTHOCATCA C
MPOSBISAIONIUMCSL TJIO0AIBHBIM MOTeIIeHueM. B pe3ynbTaTe HAcTpoeHUil B OOIIECTBEHHOM
CO3HaHMM u30MpaTenell NpUIIEAIINE B EBPONEHCKUX CTpaHaX HOJUTHUKU HEPEOPUEHTUPOBAIU
HAI[MOHATILHYIO SHEPreTHKY Ha BO30OHOBIISIEMblE UCTOYHUKU DHEPTUHU, BBIIIBUHYB OJOKHUPYIOLIHE
IIOLUIMHBI JJIsI UMIIOPTa YTIEBOAOPOAOB. B 3TOM KOHTEKCTE BaKHO OTMETHUTbH, YTO IMOJUTUYECKUE
HaCTPOEHMS MHOTA MPUBOJAT K COMYTCTBYIOIIEMY BO3/IEUCTBUIO HA CMEXXHbBIE BUJIbI 1€ATEIILHOCTH,
KOTOPBIE TAKXKE CTPAJAIOT B PE3YJIbTATE BOIHBI HENPUATHS — TYT I0KA3aTEIbHOM BBICTYIIAET aTOMHAS
SHEepreTMKa Kak TIpUMep albTEPHATUBHOW SHEPreTHKH, HO TMOJBEPruiascs OOIECTBEHHOMY
JABJICHUIO W INTONABIIAS B M3TOM ITOCTABIIMKA MIEKTPOIHEPIUH B €BPONEUCKUX CcTpaHaX. TyT Takxke
OCTaBUM 32 CKOOKaMH CHOPHBIE TE3UCHI O TOM, YTO BETPOBasi U COJHEYHAs! BUbI BO30OOHOBIIIEMON
SHEPreTUKU SBJISIOTCS SKOJOTMYECKU JIPYKETIOOHBIMU JJISl OKpYKarollleld Cpebl, BCIEICTBUE
HaJu4Ms COBOKYIIHOI'O BO3JEHCTBHUS HAa OKPYXKAIOUIYIO Cpefy, Kylda BXOIUT U BO3ACHCTBUE OT
CO3/1aHUS BETPSIKOB, U OT HEBO3MOXHOCTH UX O€30MAaCHON yTHUIIM3AIUH.

Kak BHOHO M M3 SpKHUX, €XKEIHEBHO OKPYXAKOUIMX HAc IPUMEPOB HOBOCTHOW JIEHTHI,
HEJPONOJIb30BaHUE SBISETCS BUAOM JESATEIHOCTH, UMEIOIIUM Psifi orpaHudeHnid. CeroHs MOXHO
BBIJICJINTh Cpa3y HECKOJIBKO areHTOB BIIMSHUSA HAa OPraHU3alUI0 HEAPOIOJIB30BAaHUSA, KOTOPBIC
BBIXOASAT 32 paMKd OOBIYHOTO MpPEANPUHUMATENBCTBA, (YHKIMOHHUPYIOIIETO B YCIOBHSIX
pPEeryIupyeMoro pblHKa:

- DKOJIOTUYECKUM;

- T€ONOJINTUYECKU;

- TIOJINTUYECKUM;

- TEXHOJIOTUYECKUN;

- IICUXOJIOTHYECKUM;

- MAPKETUHIOBBIi.

Bce 31y areHThl paboTaloT B HaNpaBIE€HUU BO3JACHCTBUS Ha HEAPOIOIb30BaHUE, UMEIOT SIPKO
BbIpQ)KEHHBIE 3arpaHUYHbIE UCTOYHUKH WHUIMAIM3AIMU U Toanepkku. Hu pecypconoOsiBaromue
cyObekTel P®, HM rocynapcTBO B II€JIOM HE B COCTOSSHUM BIIMATH Ha (POPMHpPOBAHUE JTAHHBIX
teueHuil. Ilocne Hawanma cnenuaabHOM BOEHHOHM oONEpaldd OCOOCHHO YCWIMJIOCH BIIUSTHHE
TEONOJUTUYECKOTO areHTa Ha MEKIyHapOJIHBIX PBIHKAX, KOTOPO€ OTYETIMBO MPOSBISAETCA C
MIPUXOJIOM K YIIPaBIeHUIO aqMuHUCTpanuu npesuzaenta /1. Tpamna B CLIA. Jlunamuka 11eH Ha He(hTh
OTIpEEIISETCS FEOMOIUTUYECKUMHU PEIICHUSIMHU, KOTOPbIE IPOSBISIOTCS B TAMOKEHHBIX U TApU(HBIX
BOIHaxX, ()OPMHUPOBAHUU CJEJIOK, HAICIICHHBIX Ha IOJIyYeHHE KOHKYPEHTHBIX NPEHMYIIECTB B
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JIOCTyT€ K HEBO30OHOBIIIEMBIM HCYEPIIAEMBIM MPUPOIHBIM PeCypcaM; CETOHs aKTyalleH JOCTYH K
PEAKO3EMENIBHBIM METaJIaM.

Jliia coxpaHEeHHUs] CyBEpEeHUTETa POCCHIICKON SKOHOMHUKU HEOOXOJIMM Iepexoj K TEM BUIaM
JESTEeIbHOCTH, KOTOPbIE IPUHOCAT PE3YNbTAT JUIsl POCCHICKOT0 O0IIECTBa:

- KOHTPOJIUPYIOTCS LIEHBI POCCUIUCKUMU TPOU3BOJUTEISMU;

- UMeeTcsl NMPEHMYIIECTBEHHOE MOTpebiIeHne CyObeKTaMH XO3SHCTBEHHOW AEATEIbHOCTU
MPOAYKIIMM POCCUHCKON HSKOHOMMKH, YTO IIO3BOJISIET MM IOBBICUTH CBOM KOHKYPEHTHBIE
MPEUMYIIECTBA B MEKIYHAPOJIHOM reorpapuuecKoM pa3ieiieHuu TPy /Ia;

- MCKJIIOYAIOTCSI TOCYJapCTBOM H3JEPKKU OT IepeiuBa KaluTaia, MPEexXae BCEro B 4YacTH
HACTYIUICHUS] HEOJIAarompHsTHBIX BO3JACHCTBUH Ha OKPYKAIOUIYI0 TPUPOAHYIO Cpedy, Ha
TPaJAULIMOHHOE IPUPOJIONOIH30BaHUE, HA COLIMATIBHBIE MTPOLIECCHI.

OueBHIHbIE HANpPaBICHUS HACTPONKU OYEHb MEIJIEHHO MPOHUKAIOT U B TOCYAApCTBEHHOE
CTpaTernyecKkoe IUIAHUPOBAaHWE, M B KOPIOpPATUBHBIM cermeHT. JlanHyto aMopdHOCTH U
MHEPLUHUOHHOCTh B MPEANPUHUMATEIILCKOW Cpele Mbl CBS3bIBAEM C HU3KUM BOBJICUEHUEM
reorpaUyecKkoro 3HAHHUS B COBPEMEHHYIO AIKOHOMHUKY, TOCYAApCTBEHHOE M MYHHIIMIIAIbHOE
ynpasienue. Hagano crennanbHON BOGHHOH ONepaliiu MOJICBETHIIO BCE JIaHHBIE 0OCTOSTEIbCTBA,
KOTOpBIE TMOKa3adl BOCTPEOOBAHHOCTh pPaHEE HMMEBIIUXCS HAYYHO OOOCHOBAaHHBIX IOJXOJOB
COBETCKOM Treorpaduu: Mpexae BCEro TEPPUTOPUATHLHO-TIPOU3BOJICTBEHHBIX KOMILIEKCOB [2],
SHEPrONPOU3BOICTBEHHBIX IIUKIIOB, IPUPOAHO-TEPPUTOPHAILHBIX KOMIUIEKCOB, TEPPUTOPUAIBHBIX
o0mecTBeHHBIX cucTeM [3, 7]. OueBUAHBIM CTAJO, YTO MPOCTAst MPOAaXa He()TH U IPUPOAHOTO ra3a
3aBHCHMAa OT JI00pOii BOJIM 3apyOEKHBIX ar€HTOB, KOTOPHIE B OJJHOYACHE PEIIAIOT SKCIPOIPUUPOBATH
POCCHICKYIO COOCTBEHHOCT.

Bce mpennmaraemble M pealuM3yeMble COBETCKMMHU TreorpadaMyd WHCTPYMEHTBI HOCHUIIU
KOMIUIEKCHBIN, I0JIFCOCPOYHBINA U TEPPUTOPUATIBHBIN XapaKTep, OPUEHTHUPOBAINCH HA ONPEICIIEHHbIE
COYETaHMsI, YTO CEerofHsl U BocTpedoBaHo. HyxHa reorpaduyeckas nHbopMaius mo TeppUTOPUH,
Hy’)KHa uH(poOpManus 1O OOILIECTBEHHBIM NPUOPUTETAM, HYXHbl HCTOPHUYECKHE U ATHUYECKHE
XapaKTePUCTUKHU MPUPOJIONIONB30BaHMS Ha TeppuTopruu. OTCYTCTBUE T€OMH(OPMAIIMOHHBIX 3HAHHMA
O TEPPUTOPUM MPAKTUUYECKH CBOAUT K HYJIIO BCE MOMBITKA JWBEPCU(PUKALNU OTEYECTBEHHOM
9KOHOMMKH, pPa3roBOpbl MPO KOTOPYH NPOJODKAIOTCS HA INPOTSHKEHUM yke necsatwieruid. Hy
HEBO3MO>KHO B KOHKYpeHTOcIiocoOHoM Buzie B HoBoM YpeHroe npon3BoauTh cTaHkH, a B Cypryre —
aBTOMOOWJIN, BMECTO JJOOBIYM MIPUPOHOIO raza U He()TH COOTBETCTBEHHO!

Kakue Buagtrcs mnpHOpPUTETHbIE MyTH JUIsl TOMCKAa COYETaHMM B  OpraHU3aluu
IPUPOJIOIONB30BaHUA B pecypcojoObiBaomux cyobekrax P®? Ilpexne Bcero BuAUTCA
BOCTPEOOBAHHOCTh TOCYJAApCTBOM TEPPUTOPUN it ero Oe30macHOCTH, (OPMHUPOBAHUS JUIS
SKOHOMUKHM HOMEHKJIATypbl HYKHBIMU TOBAapaMU M YCIyraMu, OPUEHTHUPOB IMPOCTPAHCTBEHHOTO
pa3BUTHA, B KOTOPOM €CTh IOHMMaHHUE CBA3HOCTH TeppuTopuu. Ha ceropHsmHuil JeHb HYXEH
rOCyJJapCTBEHHBIN cBOA 3a/1a4 i cyObekToB PP, KOTOpbIE JOHKHBI MOJIYYUTh COOTBETCTBYIOLIYIO
rOCy/IapCTBEHHYIO TMOJJEPKKY. DTO MOKHO COOTHECTH C TOCYJIAapCTBEHHBIM 3aJJaHHUEM, KOTOPOE
CTaBUTCS Tepes MOABEIOMCTBEHHBIMU opranuzanusmu. Kaxnomy cyowsexty P®, mpexne Bcero
yS3BUMBIM ~ pecypcojioObIBatouuM cyObektaM P®, [10/KHBI CTaBUTBCS COOTBETCTBYIOIIHE
OKUJIaHUS, KOTOpbIe IOJDKHBI MOATBEPXKAATHCA Ha MecTax JUOO B HAaydHO OOOCHOBAaHHOM U
reonH(pOPMaIMOHHO 000CHOBAaHHOM (hOpMAaTe OMPOBEPTaThHCHI.

BropeiM mapanienbHbIM MPOIECCOM JOJHKHA BBICTYIATh WHBEHTapusamnus cyonekramu PO
CBOETO IKOHOMUYECKOT0 MOTEHIINaja, YYUTHIBAIOIIET0 BCIO COBOKYITHOCTh HH(OpMaLuu B pa3pese
OIpeNIeNIEHHBIX ~ TEPPUTOPUATBHBIX  OOIIECTBEHHBIX  CHCTEM, KOTOpPBIE  COOTHECEHBI  C
MYHHUIMIAIBHBIMA O00pa30BaHUSIMHM, UCTOPUYECKUMHU BHUJIaMHU NPUPOIOINOIIb30BaHUS. W BaKHBIM
3/1eCh SIBJISIETCSl BBIBJICHHE LIEHHOCTH KaKIOW TEpPUTOPHUAIBHON OOIIHOCTH JIO/IEH, €ro
MIPUPOIONOIB30BaHNUs, @ HE Y3KHX 3aJad CTaThb MPOU3BOIUTENEM M 3KCIOPTEPOM KakKoil-HHUOYIb
TOBAapHOU MO3ULUH.

TperbuM, caMbIM CIIO)KHBIM IIIarOM BBICTYIAET TMOWUCK WM OpraHU3alys COYEeTaHUH, Korna
rOCy/JapCTBEHHBIE  OXKMJIAHUS  COOTHOCATCS C  TEPPUTOPUANBHBIM  IOTEHLHMAIOM  H
MIPOCTPAHCTBEHHBIMH T'eorpa)uyecKuMu XapaKTepUCTHUKaMU. Tak Kak JaHHBIM Ipolecc sBIseTcs
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caMbIM OTBETCTBEHHBIM, TO U €r0 peaju3alus AO0HKHA MMeTh 4E€TKhe anropuTmbl. [IperncraBum
JAHHYIO TIOCJIE0BATENBHOCTD JICUCTBUM:

- TacmopTH3alys TEPPUTOPUN MO TEKyIIeMy HCIOIb30BaHUIO TPUPOIAHOIO pecypca:
KapTorpagupoBaHUE MECTOPOXKICHHIM, OIICHKA PECYpPCOB U 3aracoB, HCIIOJHEHHE MPOSKTHBIX
peIIeHu# AJIs TOJITOCPOYHOM TOOBIYH MOJIE3HBIX HCKOTAaeMBbIX [1];

- TacmopTu3alisi HWHBIX MPUPOJHBIX PECypCoOB, KOTOpblE HMEIOTCS B TpaHHIAX
TEPPUTOpUATLHON OOIIECTBEHHON CHCTEMBbI, C BBIABIEHHEM MOTPEOHOCTE W HaIWYHEM
MpeANPUHUMATEILCKON HHUITMATUBBI I UX UCIIOJIb30BaHuUs [5];

- TIOJlydeHHE  TOCYJApCTBEHHON  MOAJEPKKH  JUIsi ~ OpraHu3ald  COYETaHHOTO
MIPUPOIONOIB30BaHUS B TPAHUIIAX PECYPCOAOOBIBAIOIINX TEPPUTOPHIA;

- MOHUTOPHUHI JAESITENBHOCTH M KOPPEKTHUPOBKA TOCYJAPCTBEHHOTO W MYHHIIMIIAIBLHOTO
pEeryJaupoBaHus B LEISX ONTUMH3AIUN TPUPOIOTIOIH30BAHMS.

B kauectBe mnpumepa mnpuBeAEM ~ BO3MOXHYIO  MOTEHIMAIBHYIO  OpraHHU3allio
MIPUPOJIONIONB30BaHUsT Ha SIMaiie, KOTOPBIM CETrOAHS BBICTYNAET OJHUM W3 OCHOBHBIX ILIEHTPOB
N0OBIYM MIPUPOJHOTO Taza B cTpaHe. JlJig TONTOCPOYHOrO Pa3BUTHUSI TEPPUTOPUU TOJIKHBI OBITH
MOJACUYUTAHBl OCTABIIMECS 3amachl W OKOHTYPEH Kpyr TapaHTUPOBAHHBIX TMOTpeOHUTENEH C
UCKITIOYCHHEM  TEONOJUTHYECKUX MPOTUBHUKOB B TIOJb3y BHYTPEHHUX MOTPEOUTENEH.
[TapamiensHBIM MPOIIECCOM BBICTYIIAET OIEHKA MPUPOIHO-PECYPCHOTO MOTEHIMANA TOJyOCTPOBA,
BKJIIOUYAsi PECYpPChl OJICHBHX MAcTOMWI, OXOTHUYBM M PBIOHBIE PECYpPCHI, TUKOPOCHI, B TOM YHCIIE
TCOIKOJIOTHYECKYI0 A(P(PEKTUBHOCTh ACCHUMUJISIIMOHHOTO TIOTEHIMANIA OKPYXKAIOMICH Cpelbl |
BO3MOYXHOCTh MCIIOJIb30BaHMS €CTECTBEHHOTO X0JI0/1a JJIs IEHTPOB 00paOOTKHU TaHHBIX U CEPBEPOB.
W nanee HacTymaeT mpoiecc BIpaOOTKM KOMIUICKCHBIX YIIPaBJICHUECKUX pemeHuid. Hampumep, Ha
MOJIyOCTPOBE CEroJHsI 3a(UKCHPOBAHO CaMOE€ BBICOKOE MOrojoBhe oJeHeil. COOTBETCTBEHHO,
MOTpeOJICHNEe OJICHUHBI, CIPOC Ha pora, MIKypy M KOCTH OJCHEH MOTYT OBITh 3aJaHbl B
rOCy/IapCTBEHHBIX CTpaTerusx. Msco OJeHs MOXeT ObITh HUCHOJIB30BAHO HJisi CHAOKeHUus
TrOCYJJapCTBEHHBIX COIMAIBHBIX YUPEKIECHUN, KOTOPBIE YK€ CEroJHd Ha OCHOBE OIOHKETHOTO
(buHaHCUPOBaHUS 00ECIIEYNBAIOT 3aKYIKHU MPOTYKTOB MUTAHUS: KO, IE€TCKUX CaJI0B, CTAllHOHAPOB
O6onpHUIl ¥ T. 1. [[aHTBI OJeHEH MOTYT MOMACTh MOJ 3aKYNKy Ha JICKAPCTBEHHBIC HYXKIbI IS
YUPEXKIECHUN CUCTEeMBl 3APAaBOOXPAaHEHHs, B TOM 4YHCIE TOJ HYXIbl MPOPUIbHBIX
peadMIMTAIIMOHHBIX YUpekIeHni MuHuctepctBa 000poHbI U MUHHCTEPCTBA BHYTPEHHUX JICII.
Koctu — 1151 KOpMOB /17151 TOMaITHUX >KMBOTHBIX; TAPAHTUPOBAHHBIM MOKYTIATENIEM MOTYT BBICTYIIUTh
rOCyJJapCTBEHHBIE W MYHHUIIUTIATBHBIC YUPEXKACHHS, OCYIIECTBISAIONINE OTJIOB U COJIEPKaHHE
KUBOTHBIX, IPUEMHUKHU JOMAIIHUX KUBOTHBIX, UMEIOIINE COOTBETCTBYIOUIEE TOCYAApPCTBEHHOE U
MYHUIIUIIAIEHOE YYacTHe.

B nenom, naxe Ha JaHHOM MPUMEPE, MOKHO BBIJICTUTH MOMyUYeHUE coueTaHHOTo d(dexTa ot
rOCyJapCTBEHHOTO TUTAHUPOBAHHS 3a TpeAeliaMu 3a7aud  JUBEpCU(PUKAUA  SKOHOMHUKH.
[lepenpon3BOACTBO OJIEHS Ha MOJYOCTPOBE MPUBOJUT K SKOHOMUUYECKHM HU3JI€PKKaM BCJIEACTBUE
BBITANThIBAaHUS TAacTOMII [6]. MaccoBelii CPOC € TOCYIAapCTBEHHBIM ydYacTHEM Ha TPOIYKITHIO
OJICHEBOJICTBA MO3BOJISIET CHUZHUTH U ATy MPOOIEMY, UMEIOIIYIO0 T€0IKOIOTUYECKYI0 U ITHUUYECKYIO
CyTh.
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TYPUCTCKO-PEKPEALIMOHHBIN MOTEHIIUAJ T'OPHBIX
TEPPUTOPUN YEUEHCKOM PECIIYBJIUKHA

Caunosa JI.U.,

KaHo. (unon. Hayx, 0oyeHm Kagheopvl mypusma u UHOYCmpuu 20CmenpuuMcmea
@I'BOY BO «Yeyenckuii cocyoapcmeennwiii ynusepcumem um. A.A. Kaoviposay
baiitasueBa C.C.,
cmyoenmia 4-20 kypca bakanaspuama
@I'BOY BO «Yeyenckuii cocyoapcmeennwiii ynusepcumem um. A.A. Kaoviposay

Annomayun. B cmamve asmopbl packpuliu cywHOCmb, CMPYKMypy U OCHOGHbLE OIOKU MYPUCTNCKO-DEKPeAYUOHHO2O0
nomeHyuanda, NPOAHANUIUPOBATU MYPUCTNCKO-PEKPEAYUOHHBII NOMEHYUANL 20pHLIX paiionog Yeunu, exaouarowuli
npupoOHO-peKpeayuoHHvle, KyIbmypHO-Ucmopuieckue, 3MHOKYIbMYPHbIE, PelucuosHble U cobbimulinble pecypcul, a
Makdice 1eMeHmbl MYypUCmcKon un@pacmpykmypol u cepsuca. Ocoboe eHuManue 6 UCCIe008AHUU YOeNslemcs
Xapaxmepucmuke YHUKALbHbIX NPUPOOHBIX TAHOUADMO8, UCOPUKO-KYIbIYPHO20 HACAEOUS], HAYUOHATbHBIX MPAOUYUL
u obviuaes Yeuenckoii PecnyOnuxu, xomopwsie opmupyiom OCHO8Y MYPUCMCKOU NPUBIEKAMENIbHOCIU PecUOHd U
€030ar0m npeonoCuLIKY 018 PA38UmMus PA3IUYHbIX 6U008 MYPUMA, 8KIIOYAL HYMPEHHUL, IKOIO2UHECKUL, KYIbIMYPHO-
NO3HABAMENbHDBIN, IMHOSPAPUUECKUTI U 2OPHOILIXHCHBI MYPUSM.

Knrwuesvte cnosa: mypusm, mypucmcko-peKpeayuoHHbll NOMeHYUd, mypuUcmcKue pecypcsl, 20pHbule meppumopuu,
ammpaxkmueHoOCms, HAYUOHANbHAA KYXHA, MPAOUYUOHHbIE pemecid, 0co00 OXpaHseMmble NPUpPOOHblie Mmeppumopul,
eMKOCTb 0eCmUHayul, MmypucmcKutl Mapupym.

TOURIST AND RECREATIONAL POTENTIAL OF THE MOUNTAIN
TERRITORIES OF THE CHECHEN REPUBLIC

Saidova L.I.,
Candidate of Philology, Associate Professor of the Department of Tourism and Hospitality Industry
Kadyrov Chechen State University
Baitazieva S.S.,
4th year undergraduate student
Kadyrov Chechen State University

Abstract. In the article, the authors revealed the essence, structure, and main blocks of the tourist and recreational
potential, and analyzed the tourist and recreational potential of the mountainous regions of Chechnya, which includes
natural and recreational, cultural and historical, ethno-cultural, religious, and event resources, as well as elements of
tourist infrastructure and services. The study pays special attention to the characteristics of the unique natural
landscapes, historical and cultural heritage, and national traditions and customs of the Chechen Republic, which form
the basis of the region's tourist attractiveness and create the preconditions for the development of various types of tourism,
including domestic, ecological, cultural and educational, ethnographic, and ski tourism.

Keywords: tourism, tourist and recreational potential, tourist resources, mountainous territories, attractiveness, national
cuisine, traditional crafts, specially protected natural areas, destination capacity, and tourist routes.

[Ton TypuCTCKO-pEKpEallMOHHBIM MOTEHIUAJIOM OOBIYHO TMOHHMAIOT COBOKYIHOCTH
IIPUPOJHBIX, KYyJIbTYPHO-UCTOPUYECKUX U COLHUAIBHO-DKOHOMUYECKHUX YCIOBUH TEPPUTOPHH,
KOTOpbIE€ MOTYT OBITh MCIIOJIb30BaHbI JJI OPraHU3allMM OTAbIXA, JiedueHus U TypusMa [1]. IIpome
rOBOpsI, 3TO BCE, YTO MOXKET 3aWHTEPECOBaTh IMyTEIIECTBEHHHWKAa W OOECHEeYUTh €ro J0Cyr — OT
KpPacUBBIX TOp U YHCTOM BOJBI /10 IPEBHUX OallleH U HAJIMYHUS MECT, IJIe MOXKHO NEPEHOUEBaTh.

CTpyKTypa 3TOro MoTeHIMaja CKIaAbIBAETCS U3 YEThIPEX KPYMHbIX OJI0KOB (puc. 4).
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Pucynok 1. Cmpykmypa mypucmcKo-pexpeayuoHno20 nomenyuand

[TepBrIii — npupoAHbIN MOTEHIIMAN: penbed (CKalbl, YIIeNbs, MepeBaibl), KJIMMAaT, BOJAHbBIE
00BeKTHI (03€pa, BOJOMAIBI, PEKH), Jieca, JIyTra, a Takke JiedeOHbIe (DaKTOPHI BPOIEC MUHEPATBHBIX
MCTOYHHUKOB. BTOpoil Ol0K — KyIbTYpHO-UCTOPUYECKHI MOTEHIMAN: apXUTEKTYpHBIE MaMATHUKH
(OoeBbie W KWJIbIC OAQlllHH, CKJICHOBBIC HEKPOIOJH, 3aMKH), MECTA, CBS3aHHBIC C HAPOIAHBIMU
TpaauLUsIMHU U peMécinamu, o0beKThl 3THOTpaduu. Tpetuit 010K — MHPPACTPYKTYPHBINA: JOPOTH,
TOCTUHUIIBI, KEMITHHTH, TTYHKTHl MMHATAHWS, HAJUYHAC CBSI3W M DJICKTPUYECTBA, a TAKXKE KaJpbl H
Typuctuueckue GupMbl. YeTBepThIi OJOK MpeACTaBIeH TPYAOBBIMH pECypcaMu, HHBECTHUIIMOHHOM
MTOJINTUKON, COOTHOIIIEHUEM PAa3BUTHS MAJOT0 W CPEIHETrO MPEIITPHUHUMATEIIHCTBA HA TYPHUCTCKOM
PBIHKE.

Kaxaplii 3 3THUX OJIOKOB BaXCH W HEOOXOAMM IS (PYHKIIMOHHUPOBAHUS TYPHCTCKOTO
pEruoHaNBHOTO phIHKA. Hampumep, BenukonenHbie Topbl 6€3 MOABE3THOM JOPOTH — MOTEHIIMAT €CTh,
HO OH TPYIHOJOCTYNCH. A JpeBHHE OamrHu 0e3 BO3MOXKHOCTH OCTAHOBHUTHCS PSJIOM — TOXE HE
paboTaroT B MOJTHYIO CHITY.

Pucynox 2. Kpumepuu oyenxku mypucmcko-peKpeayuoHHo20 NOmeHyuania 2OpHulx patioHos

173



MpupodHo-pecypcHbIli MTomMeHyuan U 3Kosa02u4eckas peabuaumayus 0e2padupo8aHHbIX 1GHOWAgpmMos

Korma Oepémibcsi OLIEHWBATh TYPHUCTCKO-PEKPEAMOHHBIN TOTEHIIMAI TOPHBIX pPAOHOB
Yeunu, cpasy ymupaemibcs B BOMPOC: KaK HM3MEPUTh TO, YTO HE H3MepsieTcs pyoném wim
kwioMerpamu? Ha mnpakTHke HCIONB3yIOT HECKOJIBKO KpuTepueB. IlepBblii — aTTpakTHMBHOCTH
(IpUBIIEKATETILHOCTh): HACKOJIBKO >KMBOIMKMCHO MECTO, €CTh JIU OO30pHBbIE TOYKH, YHUKAJIbHBI JIU
00beKThl. BTOpOi — 10CTYIHOCTB: BpeMsl B ITyTH, COCTOSIHUE JIOPOT, IIepena bl BbICOT, 0€301aCHOCTb.
Tpetnii — EMKOCTB: CKOJIBKO JIFOJICH OTHOBPEMEHHO MOMKET HAaXOJUTHCS Ha TeppuTopun 0e3 yiiepoa
s Opupoabl U koM¢opTa. YeTBEPTHI — CTENEeHb W3yYEHHOCTH M PAcKpyYEHHOCTH: €CTh JIH
uHpopMaLus, KapThl, yIOMHUHAHUS B ITyTEBOAUTEIIAX.

C MeToaMu OLIEHKH TOXe HET eAMHOro mabioHa, Ho 00bIYHO paboTaroT Tak. Camblil TPOCTOM
— OaJUTbHBINA: KaXXaA0MY (hakTopy (Haaudue BOJIbI, COXPAaHHOCTh NAaMSTHUKA, THII TOKPBITHS JOPOTH)
IIPUCBAUBAIOT OaJljIbl, TOTOM CyMMUpYIOT. [lomyyaercs 30HUpOBaHME: BBICOKUH, CPEIHUM, HU3KUN
norennuan. ['MC-ananu3 ceifuac HaOuWpaeT MOMYyISPHOCTh — HAKJIABIBACIIL HA KapTy CIOHU C
penbedoM, peKkaMu, TpolaMH, MaMATHUKAMHM W PACCUUTHIBACIIb, KaKWE YYAacTKU HaOUparoT
MaKCUMYM COBHIaJAECHUNA. DTO yAO0OHO ISl IJIAaHUPOBAHUS MapLIPyTOB.

CpaBHUTENbHO-TEOrpapMuecKuil METO — 3TO cTapblii 10O0pbI moaxoxa: Oepémib JBa-TpU
paifona (ckaxem, WUrtym-Kamunckuii u Illapoiickuil) u comnocraBisenlb HUX IO OAMHAKOBBIM
nokasarensM. I e Oosblile MuHepalnbHbIX UCTOUHUKOB? I srydnie coxpanHocTh Oamen? [ne Huxe
puck ceneit? Takoil MeTox MOMOTaeT HE MPOCTO KOHCTAaTUPOBATh (DAaKThl, a TOHATH MPUYUHBI
pasauuuil U ONPENENINTh NPUOPUTETHL. B ropHoii Yeune, HanpuMep, OAWH PaliOH BBIMIPBIBAET IO
BOZIOIIAJaM, JPYTrod — II0 apXEOJOTUH, TPETUN — IO AJOCTYIIHOCTU. BCE 3T0 Ha0 CBOAUTH B €IMHYIO
KapTHHY.

Topusrii penbed Yeuenckoit PecmyOnmkm — 3T0O, O CyTH, CEBEpHBIE CKJIOHBI Bonbmioro
KaBkasa ¢ BbICOTaMM OT HECKOJIBKMX COT€H MeTpoB 10 4493 M (BepiuHa Tebynocmra). Uem Bblilie B
ropbl, TEM CHUJIbHEE PACWIEHEHHOCTb: INyOOKHME YINENbS, KPYThl€ CKIIOHBI, CKaJbHbIE BBIXOJBI,
KapoBble U BHCAYME NOMUHBI. Takoi penped cam mo ceGe yxe TypUCTCKHI pecypc — OH Jaér
[TAHOPAMHBIE BUJIBI, MECTA JUISI TPEKKHUHT A, AIbIIMHU3MA, CKAJIOJIa3aHusl.

Knumar B ropax MeHs€TCs ¢ BBICOTOM. Y MOAHOXKHHA — YMEPEHHO KOHTHHEHTAJIbHBIM, JIETO
TEIII0€, 3UMMa CHEeXKHasl, HO He cypoBas. Beime 2000 MeTpoB KIIMMaT yxke OJIM30K K CyOaTbITUICKOMY:
JIETO NPOXJAJHOE, 3UMOM CHEXHBIM MOKPOB JEPKUTCSA MO 4—5 MecsueB. B BbICOKOropne 4acThl
TyMaHbl, CUJIbHBIE BETPBI, HO 3aTO HET U3HYPSIOLIEHN Kapbl, YTO BaKHO IS JIETHETO OT/ABIXA.

I'maponornueckas cets rycras. Peku — Aprys, Illapo-ApryH, Xynxynay, I'exu, @opranra —
BCE OHU OypHBIE, TOPOKHUCTHIC, C OBICTPHIM TeUueHHEeM. BeCcHOM 1 B Hauasie JeTa MOJTHOBOIHBI 3a CUET
TasHUSA CHErOB M JIeAHHMKOB. O3&p B ropHoi UYeuHe HEMHOro, HO OHM JKMBONUCHBL ['amaitH-AMm
(Ke3enoii-AM) — camoe M3BECTHOE BBICOKOTOPHOE 03€po Ha rpanuie c¢ [larecranom, dncroe u
xononHoe. EcTh M KapoBble 03€pa NOMEHBIIE, HANPUMEP, O3€PO B BEPXOBBAX PEKH XylxyJay.
Bononazas! — BU3UTHAsI KapTO4uKa HEKOTOPBIX yiienuil. Tam, rie pydbH cphIBatOTCs ¢ KPyThIX OOpTOB
JOJIMH, 00pa3yloTcsl KpacuBble Kackajbpl. OfMH U3 caMbIX JOCTYNHBIX — Bojomnaa Ha peke Ilapo-
ApryH B paiioHe Yiikanoickux OarieH.

C BbICOTOM 37€Ch YETKO MEHSIOTCA NpUpPOAHBIE Mosica. HukHAS vacTe rop 3aHsATa
HIMPOKOJIMCTBEHHBIMHU JiecaMu — Ay0, Oyk, rpal, MecTaMu AUKHUE TUI00BbIE JepeBbs. Brime (1600—
1800 M) HauMHAIOTCS TEMHOXBOMHBIE Jieca U3 COCHbI W MUXTHI. Emé BbIIe — cyOanbnuiickue u
aNbIUICKHE JIyTa ¢ HU3KOM TPaBOM, POIOICHIPOHAMHM, KOBPAMH U3 SPKHUX LIBETOB B HIOJIE-ABIyCTE.
B caMoM BepXy — CKaJibl, OCBIIH, JIEAHUKH.

JKuBotHbrit Mup TuninueH it KaBkasza. B necax Bopstcst Oypbiii MeiBElb, BOJIK, PBICH, JIECHOU
KOT, Kocyns, kabaH. B cyOanbnuke BcTpedaeTcsl 3amaJlHOKAaBKAa3CKUM Typ (MO-MECTHOMY —
JlarecTaHCKUM Typ), CepHa, KaMEeHHas Kyponarka. BbICOKo B ckanax rHe3naTcst OepKyThl U 60poAadH.

Oco060 oxpaHsieMble TPUPOIHBIE TEPPUTOPUH TPEICTABICHBI B IEPBYIO O4epe b APryHCKUM
TOCYIapCTBEHHBIM IMPUPOTHBIM 3aKka3HUKOM (co3naH B 1971 roay) [2]. On 3aHMMaeT OOJBIITYIO YacTh
Nrym-Kanunckoro u Hlapoiickoro paiioHos. Llens — coxpaHeHHe TUTUYHBIX TOPHBIX JaHIIMIa(TOB,
PEAKUX BUIOB KUBOTHBIX M paCTCHUM. TakyKe €CTh HECKOIBKO MaMsITHUKOB mpuposbl (KeszeHnoit-Awm,
o3epo Umiku, Bogonansl B Ymkanoe). Ho, ecniu gectno, cets OOIIT B ropnoit Yeune pas3suta
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ciabee, 4eM B COCEAHUX pecnyOnukax. MHOTME YHUKaJIbHbIE YTOJKH IO CHUX IOp HE HMMEIOT
OXPaHHOIO CTaTyca, XOTs TOTO 3aCILyKHBAIOT.

I'opnas YeuHs — oiHa U3 caMbIX IEPCIEKTUBHBIX B pecIlyO/IMKe 10 MUHEPAIbHBIM BOAAM, HO
UCTOJB3YeTCS 3TO OOraTrCTBO IMOKa MH3EpHO. VICTOUHMKM NpPUYpOYEHBI K 30HAM TEKTOHHYECKHX
paszinomoB. Boaa pasHas o cocraBy: cepoBOJOPO/HAs, yINIEKUCasd, HogoOpoMHast, paJoHOBasL.

Cawmpblii 13BeCTHBIN paitoH — CepHOBOJCKOE MECTOPOXKACHHE (Ha CTHIKE TOPHOU U MPEATrOpHON
30H). Tam wucnonp3yroTcs BOAbl A OadbHEOJIOTMYECKMX MPOLEAYpP, HO caM IMOCENOK Ooblie
U3BECTEH KAaK PAaBHUHHBIM KypopT. B HacToALIMX ropax MCTOYHUMKOB HEMAJO: B BEPXOBBAX PEKU
®dopranru, B paitone ['anandoska, B nonune [lapo-Apryna. Hanpumep, cepoBo10pOIHbIE HCTOUHUKH
B ypouuIe YIIKaJou, yIIeKUCIble HCTOYHUKH Ha CKJIIOHAX XpeOTa XapKopTaMm.

[TpoGnema B TOM, 4TO OOJIBIIMHCTBO M3 HUX TPYAHOJOCTYIIHBI, HE 00yCTpOEHbI. MecTHbIe
KUTENIN UCTIONIB3YIOT UX CTUXUMHO. C MEIMLIMHCKONW TOUKH 3pEHMS BOJa XOpollasi — [IOMOTraeT Ipu
KOXHBIX O0JI€3HSIX, 3a00JI€BaHUAX CyCTAaBOB, HEPBHBIX paccTpoiicTBax. Ho ams Typusma HyKHa XOTA
Obl MHUHUMaJIbHAs HMHQPACTPYKTypa: MOIABE3, KalTaX HCTOYHUKOB, MPOCTEHIINE BaHHBI HIIH
kynanpHu. Iloka sTtoro moutu Her. Ecnu roBoputh 0 mnoreHuuane, TO OallbHEOJIOrMYECKas
COCTABJISIIOIIAS B TOpax YeuHu — IBHO HENOOLEHEHHBIN pecypc.

Ha Ttepputopun ropHoii YeuHu 3aUKCUPOBAHO 3HAUUTENBHOE YHCIO OOBEKTOB
CpEeIHEBEKOBOI KaMEHHOW apXUTEKTypbl. OCHOBHBIE THITBI — XKHJIbIC U OOEBbIC OAlTHU, HA3EMHBIC U
MOJIYIIOJ3€MHbIE CKJICIIOBBIE HEKPOIIOJIH, KyJIbTOBBIE COOPY>KEHUS (CBATHIIUILA).

XKunbie OGamrHM MPENCTABISAIOT CO00W ABYX-TPEXITAXKHBIE MPSIMOYTOJIBHBIE MOCTPOWKH C
IUIOCKOM KpOBJIEH, CIIOKEHHBIE U3 HE0OpaObOTaHHOTO MK TPyO0 0OpabOTaHHOTO KaMHS Ha IIMHSAHO-
M3BECTKOBOM pacTBope. boeBbie OamHu nMeroT BhicoTy 110 25-30 M, nmupaMuaibHOE 3aBEPIICHUE,
y3kue OONHUIBI U cTpomwinch npeumyinectBeHHO B X—XVIII BB. KommaktHbeie rpynmsl Oarnex
00pa3ylT Tak Ha3bIBacMbIC 3aMKOBBIC KOMIUICKCHI (ceneHus Ta3Owum, Xoit, Ymkanoi, [Ixakod,
Huxkapa, Mo3apra) [4]. BonbIIMHCTBO NaMATHUKOB HaXOAUTCS B HEYJOBIETBOPUTEILHOM COCTOSIHUY;
BBIOOpOUYHAsl pecTaBpalys MpoBeeHa /ISl 0ObEKTOB, PACHOI0KEHHBIX B TPAHCIIOPTHO-A0CTYITHBIX
3oHax (Ymkanoii, [Txakou).

Hekpononu mnpencraBieHbl KaMEHHBIMU CKJIETIAaMU C  JABYCKaTHBIMH HWJIM  IUIOCKHUMH
nepekpbiTusiMu. Hanbomnee kpynHbIit 1 Xopomio coxpaHuBimiics Hekponons — Lloi-Ilene B UTym-
KanunckoMm paiione, HacuuThIBaromMii 42 ckiiena, a TakyKe JiBa CTOJINO0Opa3HbIX CBATHIIMIIA U JIBE
OoeBble OallHU. 3HAUUTENbHbIE HEKPONOIM 3aUKCHUPOBAHBI Takke B celeHusx Xoil (BeneHckwuii
paiton) u Huxapa (I"anan4yoxckuil paiion).

CesiTMiMIa — KyJBTOBBIE NIOCTPOMKH JOMCIAMCKOTO M PaHHECPEIHEBEKOBOroO mnepuona. B
CHelHaJIbHOM uTeparype sl uX 0003HAaUEHUs UCIIONIb3YETCS TEPMUH «CEITUHT» (WJIH «CUEIMHIY),
MPOU3BOJHBIN OT MMEHHU BaiiHaxckoro OokecTBa cosHia U rpoma Cenu. CBATHMIMINA UMEIOT BHJ
HEOOJIBIINX KaMEHHBIX KaMep WJIH CTOJIIO00pPa3HbIX COOPYKEHUH, PACIIONIOKEHHBIX Y MEpPEBaOB,
POAHMKOB, Ha BO3BBIIIEHHOCTAX. OHM paccMaTpuUBajMCh Kak MeCTa COBEpLIEHHS OOpsIoB
(>kepTBONPUHOIIEHHUSI, KJISITBBI, MOJIEHUSI O HUCIIOCIIAHUU JOXKIS).

B ropubix paiionax YedeHckodr PecmyOnuKM YacTUYHO COXPAHMIIMCH TPATUIMOHHBIE
pemécina: 06paboTka iepeBa (pe3Hble CTOI0bI, HUTMYHUKH, yTBaph), KAMHEPE3HOE /1e710 (HaArpoOHbIe
CTelbl C neTpormudamu, apXUTEKTYpHbIM JeKkop), BalsgHUE IEepCTH (BOWIOKH, OypkH),
KOBpPOTKa4eCcTBO (O€3BOPCOBBIC TIajachl), Ky3HEYHOE IMPOM3BOACTBO. Ha cerogHsmHuii IeHb
peMecieHHbIe MPAKTUKU HOCAT €IMHUYHBIA XapakTep W HE MHCTUTYLHMOHAJIU3UPOBaHBI B (Gopme
MOCTOSTHHBIX MPOU3BOJICTB WIN PETYISPHBIX MAaCTEP-KIACCOB ISl TYPUCTOB.

TpanuuonHass HallMOHAJbHAs YEUEHCKas KyXHs BKIIOYAeT MSCHbIE M MYy4YHble Olrofa:
KIDKUT-TaJHAIl (MSCO ¢ TajylIKkaMu), dyernanram (Jenémkd ¢ TBOPOroM M KparuBOi), XajaTamarl
(moxn€bKa ¢ KIEnKaMu), Ayax-xanTamam (¢ 100aBIeHneM KUCIOro Mojoka). HanuTku — TpaBsiHble
yau (yaOpel, Tymuna, cOopsl TOpHBIX TpaB). TypucTtckas nHGPacTpyKTypa MUTAHUS B TOPHOU 30HE
pa3BuTa cnabo; OOBEKTHl OOIIECTBEHHOTO NHUTAHUSA C AayTEHTHYHOW KyXHEH MpakTHYeCKu
OTCYTCTBYIOT, 3a MCKJIFOUEHUEM OTAEIbHBIX YaCTHBIX MHULIUATHUB.

ConunanbHO-KyJIbTypHbIE TpPaAMLMKU (FOCTENPUMMCTBO, 3THUKET, YBa)XKEHHE K CTapLINM,
o0bIYal B3aUMOIIOMOIIM) COXPAHSAIOTCS B CEJIBCKUX COOOIIECTBaX M MOTYT paccCMaTpUBaThCs Kak
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4acTb HEMaTepHaJIbHOTO KYJIbTYPHOI'O HACJEIus, OJHAKO MX MpEe3eHTalus A TypUCTOB TpeOyer
JETUKAaTHOTO MOAX0/1a ¥ COONIOACHNSI MECTHBIX HOPM.

B ropuoit Ueune npoBoguTCs psia MEPOIPHUATHI, 00IaJal0INX TYPUCTCKUM IMOTEHIIHAIOM.
HaubGonee perynsapaeim siBisercs (¢ecrtuBanb «beHoeBckas BecHa» (Bemenckuii paiioH),
BKJIIOYAIOMINM PEKOHCTPYKIUIO ObITa, BHICTABKU PEMECIICHHBIX H3/ENUil, KOHHbIE COCTSI3aHUs U
JETyCTallii HAIMOHAIBHOW KyXHH. OINU30JUYECKH OPTraHU3YyIOTCS (ECTHBAIM HCTOPUUYECKON
HanpasneHHocTu («Koraa oxxuBatot 6amHm» B okpecTHocTsix Utym-Kann).

CriopTHBHBIE COOBITHSI TPEACTABICHBI JIIOOUTEIBCKUMH M TOIXyHpOQeCcCHOHATbHBIMU
COPEBHOBAHMAMH 10 TpPECHJIPAaHHUHTY, CKapaHHUHTY, Belokpoccy (3aberm Ha KeseHoit-Awm,
BOCXOXKJeHHs Ha TeOymocmry). JlaHHBIE MEPONPUATHS HE UMEIOT YCTOSBIICHCS MEPHOANYHOCTH U
MIPOBOJATCA MPU NOAJEPIKKE PETMOHAIBHBIX CIIOPTUBHBIX OpPraHU3alui.

['opubie paiionsl YeueHCKoN PecmyOnuku XapakTepusyroTcs HEOAHOPOAHOM TPaHCIIOPTHOM
JOCTYITHOCThI0. OCHOBHBIE MarucTpayiv — peruoHaibHbie aBTofoporu P-301 (I'posnslii — Utym-Kanu
— rpanuiia ¢ I'py3ueit, yaactok jo cena Bemgyun) u P-302 (I'po3nsiii — Beneno — benoit — Xapadvoii).
[TpoTsk€HHOCTH ac(hambTUPOBAHHBIX YYACTKOB B TOPHOM 30HE OIpaHUYEHA; 3a IIpeIeIaMy pallOHHBIX
LEHTPOB U KPYIHBIX CENl HOKPHITHE MPEUMYLIECTBEHHO IPaBUHHOE WJIM TPYHTOBOE.

Joporu k BBICOKOTOpHBIM Hacen€HHbIM myHKTaMm (LLlapoii, Xumoii, [anandox, Yikanoil)
94acTO MMEIOT CEpHaHTUHHBIA Mpoduib, MUPUHY MeHee 4 M, HeJOCTaTOYHOE YHCIO Pa3be3THBIX
KapMaHOB. B BeceHHe-JeTHUH Mepuoa (anpeib-UioHb) U MOCe OOMIBHBIX OXKICH HabIromarTces
nepeOou B ABM)KCHUU M3-3a Pa3MBIBOB, OTIOI3HEH M CEIEBBIX BEIHOCOB. 3UMOH (1eKkabpb-(heBpab)
OTAeNbHbIE yUacTKH (TepeBaibl BeicoToi 60see 2000 M) CTAaHOBATCSA HEMPOXOIAUMBIMHU JJ1s1 OOBIYHOTO
aBTOTPAHCIIOPTA.

OO0111eCTBEHHBII TPAHCTIOPT MPEACTaBIEH aBTOOYCHBIMH MapipyTamu ot [ po3noro go Utym-
Kamu, Beneno, Hoxail-tOpra. [lepuoanunocts — 1-2 peiica B cytku. CooOliieHrEe MEXTy TOPHBIMU
paillileHTpaMu U yAanEHHBIMU CENAMU OTCYTCTBYET JIMOO OCYIIECTBIISIETCS YaCTHBIMH TaKCH Ha
HEPETYJSIPHON OCHOBE. JKeNe3HbIX 10pPOr B TOPHON 30HE HET.

CpencrtBa pasMmemieHus B TOpHOM YeuHe HEMHOTOYMCIEHHBI U COCPENOTOYEHBI
npeumyniectBeHHO B Mrtym-Kanuuckom paiioHe. HaumbGonee KpynHbIi OOBEKT — TYypHUCTCKHM
koMmrieke «Ke3eHoit-Am» (BKITIO4aeT roCTUHUIYY Ha 60 HOMEpOB, KOTTEIKH, pectopaH) [3]. B cene
Benyun nevictByer roctununa «Bemydm» (30 MECT) U HECKONBKO TOCTEBBIX JIOMOB B YacCTHOM
cexkrtope. B Illapoiickom u I'anaHuoXCKOM pailOHax OpPraHM30BAaHHBIE CPEACTBA Pa3MELICHUS
OTCYTCTBYIOT; TYPHUCTHI MOJIb3YIOTCSl yCIIyTaMU MECTHBIX JkuTeNel (HeopMaabHbINA CEKTOP).

OOBEKTHI 001IECTBEHHOTO MUTaHUS IPEACTABIEHBI Kae ¥ CTOJIOBBIMU B PAaHOHHBIX LIEHTPax
(Urym-Kanu, Beneno). B Bwicokoropubsix cénax (ILlapoii, Xo#, Huxapa) crannoHapHBIX TOYEK
nuTaHus HeT. TpanunuoHHass KyxHsS B (opmare oOmienuTta He npeanaraercs. VckioueHue —
pectopan Ha TypOaze «KeszeHoi-Am», TAe MoAal0T OJ0[a HAITMOHAIBHOW KyXHU (SKMDKHUT-TaJTHAIII,
Yerarail) 1o IpeJBapuTeIbHOMY 3aKa3y.

Ha ceropnsiinuii neHp B ropHOM YeuHe OTCYTCTBYeT CHCTeMa CepTU(UIIMPOBAHHBIX
TYPUCTCKUX MapIIPyTOB C HaBHUTranued, "HQOPMAIIMOHHBIMU IIIUTAMHU U MECTaMH OTAbIXxa. Tem He
MeHee, CYLIECTBYIOT TPAJUIMOHHbIE JMHUU TEPEIBHKEHUS, HCIOIb3yEMbIE CaMOJIEATEIbHBIMU
rpynmamu.

TpeKkrnHroBble MapUIPYTHI:

— Ilepexon ot o3epa Keszenoii-Awm no Illapoiickoro mnaro (IpoTsHKEHHOCTH 35 KM, Iepenay
BbICcOT 800-2500 Mm).

— Mapupyt Brons peku Lllapo-ApryH ot cena Xumoi 10 3a0porieHHoro cena Xakmaaoi (20
KM).

— Bocxoxnenne Ha BepmuHy TeOymocmta (4493 M) co croponsl YUeunu — TpeOyer
aNBIIMHUCTCKOM MOATOTOBKH.

KoHHbIE MapuIpyThl NPAaKTUKYIOTCS S3MHU30AMYECKH, MPEUMYILIECTBEHHO B OKPECTHOCTSX
TypOa3sl «Keszenoii-Am» u B UTym-Kanuackom paiione. KoHHOTO mpokara u OpraHu30BaHHBIX TYPOB
HET.

ABTOMOOMITEHBIE MAPILIPYTHI:
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— ApryHnckoe ymenbe (I'po3asiii — Utym-Kanu — Yikanoi — rpanuna ['py3un) — acdanst 1o
cena YIIKaJIOH, 1ajiee IPyHTOBKA.

— Benenckoe koo (I'po3ubiit — Begeno — benoit — Xapauoit — Dnuctamxu — [po3HbIit) —
YaCTUYHO ac(hajbT, YACTHYHO TPaBUil.

JIOKyMEHTHUPOBaHHBIX KapT MapLIPyTOB, IPEAYNPEKIECHUN O CI0KHOCTH YYACTKOB U CUCTEM
OpoHupoBaHus He cyniecTByeT. MHopmarms nepenaércst yepes MeCTHbIE TYPKIIyObl M SHTY3UACTOB.

Ntym-KanuHckuii paiioH — 30Ha BBICOKOTO TMoTeHIManda (8 OamtoB). I[IpenmyrmiecTna:
acdansTUpoBaHHas gopora ot I'po3Horo (65 kM), AeicTByrOMKEe O0BEKTH pasMelieHus (Typbasza
«Kezenoi-Am», roctuanna «Begyun»), BhICOKas MJIOTHOCTh MAaMATHUKOB (YIIKaOWCKHUE OallHu,
Hekpomnonb [loii-Ilene, 6oeBbie Oamun Taz0uum, cBatunmima «CenuHry»). [IpupomHbie pecypcsl:
o3epo Kezenoii-AM, BoJomab! yienbs, MUHEpalbHble HCTOYHUKU. OTpaHUYEHUS: CENIe0NacHOCTh B
HUKHEHN yacTH APIryHCKOIO YIIENbsl, HEA0CTaTOK MAPKUPOBAHHBIX TPOIL.

[Tapoiickuii paiioH — 30Ha cpemHero mnoreHmuana (5 OamnoB). KyneTypHoe Hacnemue
MIPEICTABICHO OaleHHBIM KoMILIeKcoM [1xakod, HekpomnosisiMu B cenax Xakmasnoi, [llapoi, Xumoii.
[IpuponHbie yCIOBUS: BRHICOKOTOPHBIE JIyTa, YucThie peku. OCHOBHOE OrpaHUYEHHE — TPAHCIIOPTHAS
noctynHocts. Jlopora ot Utym-Kanu no cena Xumotii (40 kM) — rpyHTOBas, ¢ KpyThIMU OAbEMAMH,
B JIOKUUTMBYO TIOTO/y HerpoxoauMa. OpraHn30BaHHBIX CPEICTB pa3MElIeHUs HET. DleKTpuduKanus
1 COTOBAsI CBA3b MPUCYTCTBYIOT TOJIBKO B HECKOJIBKHX CENax.

[ananuokckuif pailoH — 30Ha HHU3KOro mnoteHuuana (3 Oasmma). Mcropuuecku 31ech
HaXOJWJINCh MHOTOUHCIICHHBIE OareHHble koMiuiekcehl (Hukapa, Mo3apra, Akka, Siaxopoii), oqHaKo
OOJNBIIMHCTBO M3 HUX OBUIM pa3pylleHbl B cepeanHe XX Beka (nmemopramusi 1944 roma u
nocieayromee 3anycrenue). CoxpaHWIMCh PParMeHTHI KJIAJI0K, OT/ICIbHBIC CKIICTIBI B (DyH/IaMEHTHI.
Hopora ot I'po3Horo yepe3 Auxoii-Mapran a0 ['anandyoxka — rpyHTOBasi, COCTOSTHUE TI0OXO0€, 3UMOM
nepesall 3aKpbiBaeTcs. [locToSHHOrO HaceneHus NpakTUYeCcKy HeT. [lepcreKTUBbI pa3BUTHUS TypU3Ma
MUHUMAaJbHBI 6€3 MacTabHOM pecTaBpaliii U JOPOKHOTO CTPOUTENILCTBA.

Benenckuii paiioH — 30Ha cpeaHero mnoreHmuana (4 Oamra). OCHOBHBIE OOBEKTHI:
HCTOpUYECKOe ceslo X0 (3kuible 1 60eBble OaIIHU, HEKPOIOihb), (pecTuBanbHas MIomaaKka «beHoiy.
IIpuponHsie pecypcel: Bomomnan Xapadol, JECHbIE MAacCUBBI. TpaHCIOpPTHAs JOCTYNMHOCTH JIy4lle,
yem B lllapoiickom paiione (acdansr 1o Beneno u benost). Hemoctarok: OoTCYTCTBHE TOCTHHMIL
(6mmkaitirast — B cene Benmeno, HU3KOToO KauecTBa).

['opHbIE TEPPUTOPUHM NOABEPKEHBI AKTHBHBIM JK30T€HHBIM IpoueccaM. CeneBble MOTOKU
(6acceitnnl pek Lllapo-Apryn, Xynxynay, @opranra) BOZHUKAIOT MOCJIe MHTEHCUBHBIX JTUBHEH U TIPH
obicTpoM TassHuU cHera. B mepuon 20002020 rogoB 3a¢uKCMpoBaHO HE MeHee 12 celeBbIX CXO0B,
MOBPEXKAABIINX JTOPOKHOE MOJOTHO M MOCThl. ONOM3HU M KaMHeNaJbl XapaKTepHbI AJIs KPYThIX
ckioHOB (kpyTu3Ha 6onee 30°) B Utym-Kanunckom u HlapoiickoM paitoHax.

AHTpOIIOreHHasi Harpy3ka IIOKa HEBeJNIMKa H3-3a C€1aboro TYPUCTCKOTO IOTOKA, OJIHAKO
MOTEHIMAJIbHBIE PUCKH BKIIOYAIOT 3PO3UI0 TPOII, 3arpsi3HEHHE BOJHBIX MCTOYHHKOB (OTCYTCTBUE
TyaJleTOB U MYCOPHBIX KOHTEHHEpOB Ha MapuIpyTax), O€CIOKONHCTBO PEIKHUX BHJIOB >KUBOTHBIX
(xaBKa3ckuil Typ, cepHa). CTUXUIHBIE CTOSHKH TYPHUCTOB OCTABIISAIOT CJIEAbI KOCTPUII U OBITOBBHIE
OTXO/IBI.

B ropubIx paifoHax OTCYTCTBYIOT y4eOHbIE 3aBEACHHUS, TOTOBSIINE KaJpbl A TYPUCTCKON
oTpaciiu (TU]ibl, HHCTPYKTOPBI, MEHEKEPhl TOCTUHUYHOTO JieNia). BOIbIIMHCTBO KUTENEH 3aHATH B
CeNIbCKOM  XO3siicTBe wiu  OrompkeTHOM cdepe. I[IpodeccnoHanmbHBIX THIOB, BIAJCIOLINX
MHOCTPAaHHBIMHU SI3IKAMH U UMEIOUINX CepTU(UKALINIO, HET.

NHdopMalimoHHOE MPOABMKEHHE OTPAHWYMBAETCS CTPAaHULIAMH B COLMAIBHBIX CETAX
(Instagram, Telegram) 0e3 oduiaibHOrO calTa TYPUCTCKOM HH(PACTPYKTYphl TOPHOH 30HBI.
OTCyTCTBYIOT:

— 001enocTynHple MU(PPOBbIE KapThl MapUIPyTOB C YKa3aHHUEM CJIOXHOCTHU, BpEMEHHU
IIPOXO’KIEHMSI, TOUEK BOJbI U HOUJIETA;

— cUCcTeMa MPeayNnpexaeHNs 0 HEOIAaronpUsITHBIX MOTOJHBIX YCIOBUSIX;

— TypucTCcKo-uH(popMannonnsie neHTpsl B Utym-Kanu, Beneno, lapoe.
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Bbe3aHoii TypusM U3 Apyrux peruoHoB Poccuu u u3-3a pyOeka MpakTUUECKU HE Pa3BUT U3-
3a OTCYTCTBUS PEKJIAMHBIX MaT€pHaJIOB U HABUTALlMU HA PyCCKOM U QHIVIMMCKOM SI3bIKaX.

3HaYMTEIbHAs 4acTh TYPUCTCKUX pecypcoB cocpenoroueHa B Mrym-KanumHckom paiione
(6maromapst poekty «Keszenoii-Am» u 6mmsoctu k tpacce P-301). Illapoiickuii, ["anaH4oxcKwHid,
yacTu BeneHckoro paiioHa ocTaroTcs BHE BHUMaHUS MHBECTOPOB U PECIyOIMKaHCKUX IPOTPaMM.

IIpn4urHBI HEPAaBHOMEPHOCTH:

— YZanEHHOCTb U BBICOKHE 3aTpaThl HA CTPOUTENBCTBO AOPOT;

— OTCYTCTBHE JIMHUH 3JIEKTPOIIEPEaaYy U COTOBOMU CBSI3U B INTyOMHHBIX CENax;

— craryc npurpanudHbix Tepputopuii (Llapoiickuii u Utym-KanuHckuil paifoHbI TpaHUYaT C
I'py3wueii), uro TpebyeT odopmieHUsI MPOITYCKOB IJISl MOCEIICHUS S-KUIOMETPOBOW MOTpaHUYHON
30HBI.

B pesynbrare popmupyercst «roueqHoe» pa3BUTHE — HECKOIBKO 00YCTPOCHHBIX 00BEKTOB IIPH
IIOJIHOM HEOCBOCHHOCTH OCTaJbHOW TEPPUTOPUHM. OTO CO3HAET NEPErpy3Ky Ha IOMYJISPHBIX
MapuIpyTax ¥ KOHCEPBAIMIO OTCTaBaHUS MEePUPEPUITHBIX PAOHOB.

I'opuble Tepputopun YeueHckoil PecrmyOnuku 007a1al0T 3HAYUTEIBHBIM TYPUCTCKO-
PEKpEalMOHHBIM MTOTEHIAJIOM, KOTOPBI (opMupyercs 3a c4€T COYeTaHUSI MPUPOIHBIX PECYypCOB
(ropHblIii penbed, TuIpoIornYecKkre 00bEKThl, MUHEPaIbHbIE HCTOUHUKH, OXpaHsIeMble JaHmadThl)
U KyJIbTypHO-UCTOPUYECKOTO Hacieausi (OallleHHble KOMIUIEKCHI, HEKPOIOH, CBSTUJIMINA,
TpaJULMOHHBbIE peMEcTa U KyXHs).

HaubGonee BBICOKMM HMHTETpajibHbIM IOTEHLIMAJIOM Xapakrtepusyercs Wrym-Kanunckuit
paiioH (Hamuuue acanbTUPOBAHHOW JIOPOTH, JEHCTBYIOIIMX CPEACTB pa3MELICHMs, BBICOKON
KOHILIGHTpallUM IMaMATHUKOB M MPHUPOAHBIX arTrpaktopos). Illapolickuii n Benenckuit pailoHbl
OTHECEHBI K 30HE CPEIHET0 MNOTEHIMANA; ['alaHY0KCKHI palioH — K 30HE HU3KOTO MOTEHIaIa BBULY
TPAHCIIOPTHOM HEJOCTYITHOCTH Y 3HAYUTEIILHON yTPAThl HCTOPUYECKOU 3aCTPOMKH.

CoBpeMeHHOEe COCTOSHHE MH(PACTPYKTYpbl OLIEHUBAETCA KAaK HEJOCTATOYHOE: JIOPOXKHAs
ceThb He o0ecreuynBaeT KPYIIOTOAMYHOM JOCTYMHOCTH OOJIBIIMHCTBA OOBEKTOB, OpPraHU30BAHHbBIE
CpeACTBa pa3MEUICHUS €IMHUYHBI, MapKUPOBaHHBIE MapIIPYThl OTCYTCTBYIOT. TpaHcnopTHas
JOCTYIHOCTb, KaJIpOBbIi AeUIUT U c1aboe NHPOPMAIIIOHHOE TPOIBUKEHHUE SBISIOTCS OCHOBHBIMU
CHIeP’KUBAIOIIUMU (PaKTOpaMH.

OKOJIOTUYECKHE U MPUPOIHO-KINMAaTHUYECKUE OrpaHUYeHHs (cesieBasi OMacHOCTh, OTOJI3HH,
KaMHeMna/bl) TpeOyIoT 00s13aTeIbHOI0 NPeABAPUTEIBHOIO PAlOHUPOBAHUS TEPPUTOPHIA 1O CTENEHU
pHuCcKa 1 UHPOPMHUPOBAHUSI TYPUCTOB O O€30MaCHBIX MEPUOaX MOCEIIECHNUS.

[TepcrieKTHBHBIE HANPABJIEHUS Pa3BUTHS — DKOJIOTMYECKUH, KYJIBTYPHO-IIO3HABATEIbHBIA U
cropTuBHBIA TypusM. llenecooOpa3sHo co3maHMe JBYX TYPUCTCKHUX KJIacTepoB («ApPryHCKOe
yuenbsey, «l1lapolickuii TpeyroiabHUK») ¢ UCIOIb30BAHUEM MEXaHU3MOB rOCYAapCTBEHHO-YaCTHOTO
MMapTHEPCTBA.
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VJIK 551.583

IKOJIOI'MYECKHE BbI3OBbI U PUCKHU JJIA 3J0POBbS HACEJIEHU S,
OBYCJIOBJEHHBIE U3SMEHEHUEM KJIUMATA B YEUEHCKOM PECITYBJIMKE

Caryesa JLI.JIL.,
ooyenm Kageopsl 3K0I02UU U NPUPOOONONbI0BAHUS
DI'BOY BO «Yeyenckuii cocyoapcmeennwiii yHusepcumem um. A.A. Kaoviposay
JlynaeBa J.T.,
cmyoenmxka 1-20 Kypca mazucmpamypul
@I'FOY BO «Yeuenckuii cocyoapcmeennwiii yrusepcumem um. A.A.Kaoviposa»

Annomauusn. B cmamve ananuzupyromcs cO8pemMeHHbvle KIUMAmuieckue UsMeHeHusi Ha meppumopuu YeueHnckoil
Pecnybnuku u ceszannvle ¢ HUMU IKONIO2UHECKUEe NpoOieMbl U pucku O 300posvbsi Haceinenus. Ha ocnose
CMAamucmuyecKux OAHHbIX PACCMAMPUBAIOMCS NOKA3AMENU MEMNEPAMYPblL 6030YXA, PENCUM AMMOCPHEPHLIX 0CAOKO8, 4
Maxdice IKCMPEeMAaiIbHble 2UOPOMEMeopPOSIocUEeCKUe s6NeHUs. Bbiselenvl 0CHOGHbIe HANPAGIeHUs. AKMYAIU3AYUU
9KOJI02UMECKUX NPodaeM: 0e2padayust 3emelb, 3a2psa3HeHue 80OHbIX 00bEeKmMos, YXyOuleHue Kawiecmea ammochepuoco
6030yxa. O6OCHOBAHA HEOOXOOUMOCHTb BKIIOUEHUSL MEOUKO-IKOJIO2UUECKO20 KOMNOHEHMA 8 PeUOHAIbHbLE NPOSPAMMbL
aoanmayuu K KiuMamu4ecKuM UsMeHeHUsIM.

Kniouesvie cnosa: uzmenenue kmumama, Yeuenckas Pecnybnuxa, skonozuueckue npobnemvl, pucku O 300p0o8bsi,
nasooKu, Kawecmeo 800bl, 0ecpaoayusl 3emeib.

ENVIRONMENTAL CHALLENGES AND PUBLIC HEALTH RISKS
CAUSED BY CLIMATE CHANGE IN THE CHECHEN REPUBLIC

Satueva L.L.,
Associate Professor, Department of Ecology and Nature Management
Kadyrov Chechen State University
Lulaeva E.T.,
1nd year master's student
Federal State Budgetary Educational Institution of Higher Education
Kadyrov Chechen State University

Abstract. This article analyzes current climate change in the Chechen Republic and the associated environmental
problems and public health risks. Statistical data are used to examine air temperature, precipitation patterns, and extreme
hydrometeorological events. Key areas of concern for environmental issues are identified: land degradation, water
pollution, and deteriorating air quality. The need to incorporate a medical and environmental component into regional
climate change adaptation programs is substantiated.

Keywords: climate change, Chechen Republic, environmental issues, health risks, floods, water quality, land degradation.

Yeuenckas PecryOnnka xapakrepu3yercs 3HaUUTEIbHBIM JaHAMA(THBIM pa3HOOOpazueM —
OT IOJIYIIyCTBIHHBIX M CTEIIHBIX PABHUH HA CEBEPE /10 TOPHBIX M BBICOKOTOPHBIX 3KOCHCTEM Ha IOTE.
Takoe pa3sHOOOpazue MPUPOTHBIX 30H ONpPENENseT MOBBIIICHHYIO UyBCTBHUTEIBHOCTh PETMOHA K
KJIMMaTU4YECKUM N3MEHEHUSAM. B nocienHue necaTunerrs Kak B MUpe, Tak U Ha Teppuropun Poccun
HabIt01aeTcs ycToMUMBast TEHIEHIUS K MOTEIUICHUIO KJIMMaTa, YTO aKTyalIu3upyeT 3a/1auy U3ydeHHs
pEeruoHaNbHBIX 0COOEHHOCTEH ITOro Mpolecca.

CrnenyeTr OTMETHUTD, YTO KIIMMAaTUYECKUE U3MEHEHUS B PETHOHE TIepecTaii ObITh OTAAJICHHON
MIEPCIIEKTUBON — OHU YK€ IPOSABISAIOTCA B BHJIE SKCTPEMAJIBHBIX MOTOJHBIX SBJICHUMN, HAHOCAIINX
3HAYUTENBbHBIN yiepd HHPPacTPyKType, CENbCKOMY XO3SUCTBY U 3/10POBBIO.

Knumar Yeuenckoilt PecryOnuku ymepeHHO KOHTHMHEHTalbHBIA. CpeaHue Temmeparypbl
sHBaps BapbupyroTcs ot -3°C Ha Tepcko-Kymckoit HuzmenHoctu 1o +12°C B ropax, urois — ot +21
10 +25°C cooTBeTcTBeHHO [2]. OiHaKO B OCIEIHUE ECATUIICTHS HAOII0AaeTCsl YyCTOMYMBBIM pocT
TeMIepaTypHbIX Tokazareneid. Ha ocHoBe ananmmza maHHbIX 3a nepuon ¢ 1965 mo 2020 ron
YCTaHOBJIEHO, YTO CPEIHEro/oBas TeMIlepaTypa BO3/yXa Ha TEPPUTOPUM CTENHBIX JaHIMA(TOB
Yeuenckoit PecnyOnuku yBenuumiack B cpeaHeM Ha 0,6°C Mo CpaBHEHHUIO € MPeNbIIyIIIMH
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nepuofgamu. Haubonbiime TeMIbl pocTa TeMIEpaTyp OTMEYAaroTCsi HMMEHHO B IIOCJIEIHHE
necsTuiieTus. BaxHol 0COOEHHOCTBIO SIBIISIETCSA TO, YTO MOTEIUIEHUE NIPOUCXOJUT B OCHOBHOM 3a
CYET 3UMHHUX MecsesB [1].

Junamuka atMocepHBIX OCaKoB Ha Teppuropun Yeuenckoi PecrmyOnmku HocutT Goiee
CIIOKHBIN U pa3HOHaNpaBlIeHHBIA XapakTep. Ha Mmereoponoruueckoit cranmuu B ['po3HoM oTMeueH
pPOCT TOAOBBIX CyMM ocaakoB Ha 11% 1o cpaBHEHMIO C IpeabIAYIIMM IEPUOJOM, TOI/la KaK Ha
ctaHiuu B ['yaepmece CyIecTBEHHBIX U3MEHEHUI ATOTO moka3arens He 3aduxkcuponano [1]. B To
Ke BpeMsl HaOMIoaeTcs TeHISHIUA K YMEHBIICHHIO TOOBBIX OCAJIKOB B LIEJIOM IO pPecnyOnKe: C
520-850 mm B mepuos 1959-2000 rogos o 480—750 MM B coBpeMeHHBIH niepuo [3].

KiroueBbIM N3MEHEHHEM SIBISIETCSI CMEIIEHHE MAaKCUMyMa OCaJIKOB C BECHbI Ha Mail-UIOHb,
TOTJa KaK B MIOJIE-aBI'yCTE HaOJII0/aeTCsl TEHACHIMS K CHIKEHHUIO. DTO MPUBOIUT K YUIMHEHUIO
3aCyILIMBOTO JIETHETO IIEPHUO/IA U CO3/1a€T AONOJIHUTENIBHBIE PUCKHU IS CEIbCKOTO X035HCTBA [4].

HaunbGoisiee spkuM TposBICHHEM KIMMaTH4YeCKMX H3MEHEHHH B YedeHckoit PecmyOimke
CTaHOBSTCA KaTacTpo(UyecKre TaBOJKH, YydYaCTHBIIMECS B mocieqHue roapl. CorjacHo
ucclenoBaHusIM, Ha TeppuTopun Bocrounoro KaBkaza nHaOmromaercs yBeNWYEHHE Pa3IHMUHBIX
XapaKTEPUCTHK OCAJKOB B MAapT€ M MX yMEHBIICHUE B aBryCT€, YTO HANPSIMYIO BIMAET Ha PUCK
BO3HHUKHOBEHHS MABOJIKOB U CEJIEBBIX TIOTOKOB B BeCEHHUH nepuos [4].

W3MeHeHne Kiumara CHOCOOCTBYET OOOCTPEHHIO YK€ CYMIECTBYIOIIUX IPEINOCHITOK
9KOJIOTMYeCKUX mpodnem. B Tabmuue 1 mpencraBieHbl OCHOBHBIE 3KOJOTHYECKHE MPOOIEMbI
pervoHa, KoTopble HanboJee aKTyaJbHbl B YCIOBUSAX U3MEHEHMSI KJIMMaTa.

Taoauua 1.
DKoJoru4eckue npooiaeMsl, XxapakTepHble 1t YeueHckol PecyOnuku B yClI0BHSX
HN3MCHCHU KJIMMAaTa

0CaJIKOB, YBCJIMYCHHUC
3aCylUIMBBIX IIEPUOAOB

[I0YB, aKTHBU3ALIHS
BETPOBOM U BOJHOM
9pO3UH, IOTEPS

IKoJIOTHYECKHUE OcobGenHoctu OcHOBHBIE KoJsmuecTBeHHbIE JaHHBbIE
npoodJemMsl KJIHMATHYeCKHX MOCJIEACTBUSA

M3MEHEeHH
Herpapanus IToBbllIeHUE VYr1para 300 ThIC. ra 3eMeNb paBHUHHON
3eMeNb U TeMIIepaTyphl, pacTUTENHHOCTH, YaCcTH JIETPAJAUPOBAHO OT BETPOBOMH
ONnyCTHIHUBAHUE YMEHBIIICHUE TOJJOBBIX CHIDKEHHE TUTOZIOPOIUS | 3po3uu, u3 HuX S0 ThIC. Ta —

OTKPBITHIC TIOABIDKHBIE TTIECKH;
452 ThIC. Ta — 3€MJIU B IOpax,
MTOCTPAJABIINE OT BOAHOM IPO3UHU

CTOKA

BepxoBbsx Tepeka

pexxumMa — Ooree
paHHee u OypHOE

BCCCHHECC ITOJIOBOIBLE.

macTOMII [2]
HaBognenus u AHOMaNbHO OOUIBHEIE MacurtaGHble Becennwii nepuon 2025-2026 rr.:
JIKCTpeMaJibHbIEe 0CaJK/ B COYETAHUU C MTOATOIJIEHHUS MOBPEXKJICHBI COTHHU JIOMOBJIAICHHH,
MaBOJAKH OBICTPBIM TassHUEM CHETOB | HACEAEHHBIX IIYHKTOB M | Pa3MBIThI JOPOTH, IIOBPEKICHBI
B TOpax CEIbX03yTOIUH, MOCTHI B TIPEATOPHBIX paifoHax
paspyLIeHHe JOMOB, [5116]
Jlopor
HN3menenne Ilorennenue kauMara u Hapymenue Ilo maHHBIM HCCIIeTOBaHUMA, HA
peXIMa peaHOro Jerpaganys JeJHIKOB B THIIPOJIOTUIECKOTO TOPHBIX PEeKax MPOTHO3UPYETCS

OoJee paHHEe HACTYILUICHHE
BECEHHET0 MOJIOBOIbS [4]

YXYALICHUE KayeCTBa

BO31yXa

AKTHUBH3ALUA Hacelenue rpysra Paspymienune xxuibix B cene 3anmax (Hoxait-FOproBckuit

OMACHBIX BIIaroi M3-3a JIUBHEH U JIOMOB, JIOPOT, JTUHUI paiioH) B 30HE OTMON3HS — 36 TOMOB

reoJIOrnYecKux HHTEHCHUBHOTO KOMMYHHUKAIHIA B [5]

npoieccos (ceu, CHETOTasHUS TOPHBIX U MPEArOPHBIX

OIOJI3HM) paiioHax

JangmadTHble VYV mmHeHne 3acynIMBbIX T'openue cyxoit TpaBel, | ~70% Bcex moxapoB B 2025 roay

NoKaphl MIEPHOJIOB, IKCTPEMalbHas | YyIpo3a HACEICHHBIM MIPOU3OIILIO B HIOHE W HIOJIE; TOIBKO
xapa MTyHKTaM | B UI0JI€ IOXapHBbIE BbIe3xkanu 10 30

3KOCUCTEMAM, pa3 B cyTkH [6]
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W3 naHHBIX TaOMMIBI BUAHO, YTO KIMMaTH4Yeckue M3MeHeHHs B YUedeHckoit PecmyOnmke
HOCSIT KOMIUIEKCHBI M pa3HOHAIIPABJIEHHBIM XapakTep, 3aTparvBas BCE OCHOBHBIE KOMIIOHEHTBI
MIPUPOIHOM Cpeibl — MOYBbI, BOJIHBIE 00BEKTHI, aTMOC(EPHBII BO3AYyX U IF'€0JIOTHYECKYIO CPELy.

KnumaTtnueckne n3MeHeHus CO3al0T KOMILIEKC MPSAMBIX U KOCBEHHBIX PUCKOB JUIsl 3I0POBbS
HaceneHus: Yeuenckoir PecyOnuku. Poct uncna gueit ¢ remneparypoii Boiie +30°C npuBOIuT K
YBEJIMUEHUIO BBI30BOB CKOPOW IIOMOLIM IO TOBOAY T'MIEPTOHMYECKUX KpPHU30B, HHCYJBTOB,
uHpapkroB. Hanbonee ys3BUMBbIE TPYNIbl JIOJAEH — 3TO MOXKWIbIE JIOAM, JAETH, paOOTHUKU Ha
OTKPBITOM BO3/yX€ (CTPOUTENH, CENbX03PA0OTHUKH ), KOTOPBIE CIBITHIBAIOT TEIJIOBOM CTpecC.

[ToBbileHNE TeMIEpaTyphl U BIAXKHOCTH BO3/lyXa B Mae-HMIOHE CIIOCOOCTBYET PaCIIMPEHUIO
Y YBEJIMUYEHHUIO CE30HA aKTMBHOCTHU KJICIIEH — OCHOBHBIX MEPEHOCYMKOB BO30YIHUTENCH OOJIE3HEM.
[Totennenue 3uM CHOCOOCTBYET BBIKMBAEMOCTH BO3OyAMTENECH W HMX MEPEHOCUHKOB, HAIPUMEP
KOMAapoB, 4TO CO3JAaeT PUCKU PACHPOCTPAHEHUS TPAHCMUCCUBHBIX MHQEKIUI, CIOCOOCTBYIOLINX
BO3HUKHOBEHHI0O HMH(PEKIMOHHBIX M TMapa3uTapHbIX 3a0oseBaHuil. B  ycnousx YeueHckoit
PecrryOnuky 3T0 0COOCHHO aKTyallbHO B IIOMMEHHBIX palioHax peku Tepek.

CMeHa CpOKOB BETeTaI[MOHHOTO IepHo/ia CIIOCOOCTBOBAJIA pAHHEMY IIBETCHHIO aJUIEPT€HHBIX
pacTeHui, TakuX Kak amOpo3us W np. Takke y4acTHIUCH MBUIbHBIE OYpH, KOTOPHIE B YCIOBHUSX
apuau3aldyd  KJIMMaTa CHOCOOCTBYIOT pOCTY 3a00jeBaeMOCTH OpOHXHMANbHOM acTMON U
QJIEPTUYEeCKUMH  puHUTaMH. V3MeHeHHe KiumaTa CIOCOOCTBOBAIO AaKTyalU3allUd LEJI0r0o
KOMIUIEKCa JKOJIOTUYECKUX MPoOJieM, XapaKTEpHBIX [JIsi PETHOHA, KOTOpbIE, B CBOIO OUYEpE/b,
CO3/1a0T MPSIMBIE PUCKH JUIS 37J0POBbs HACEIEHMSI — OT TEIJIOBOIO CTPECCA U CEPIECYHO-COCYIUCTHIX
3a0oneBaHui 10 MHGEKIMOHHBIX MMAaTOJIOTUN U aJlIIEpro30B.

Tpebyercs pmanpHeiimiee pa3BUTHE CHCTEMBbl MOHUTOPHHTAa W BKJIIOYEHHE MEIHMKO-
9KOJIOTUYECKOI0 KOMIIOHEHTa B PErHOHAJIbHBIE IPOrpaMMbl aJanTallid K KIUMaTUYECKUM
W3MEHEHUSIM.

TpeBoxHBIM sBsieTcs TOT (HaKT, YTO MHOTHME W3 BBIABICHHBIX MPOOJIEM HMEIOT
KyMYJIITUBHBIN 3D QeKT: nerpaaius 3eMelb yCUINBAET IblJIEBbIE OYpH, KOTOPHIE, B CBOIO OYEPEb,
YXYAIIaIOT Ka4eCTBO BO3yXa; U3MEHEHUE PEKMMa PEUHOI'0 CTOKA BIUSET HAa KAYECTBO BOJIbI, YTO
CKa3bIBAETCs Ha 3/10pOBbE HACEJICHUSI.

B cBsi31 ¢ 3TUM NpeCTaBIAIOTCS HEOOXOJUMBIMH CIIETYIOIIUE MEPHI:

— pa3BUTHE CUCTEMbI MOHUTOPUHTA KIMMATUYECKU 3aBUCHMBIX 3a00JIeBaHUM, KaueCTBa BOJIbI U
BO3/lyXa, COCTOSIHUSI IOYBEHHOI'O TIOKPOBA,;

— YKpeIUIEHUE 3allluTHBIX THAPOTEXHUYECKHX COOPYKEHUH M pacuucTKa pycell peK s
CHUKEHUS PUCKA HABOHEHUH

— pa3palboTKa PerMOHAIBHBIX MPOrpaMM aJanTally CEIbCKOTO XO3SIMCTBA K KIMMAaTHYECKUM
M3MEHEHUSM, BKJII0Yasi BHEPEHHUE 3aCyX0yCTOMUUBBIX KYyJIbTYp U CUCTEM OpOIICHHUS,

— COBEpILICHCTBOBAaHME CHCTEM pPAHHEro OIOBEIICHUS HAcelIeHUs 00 HKCTpeMalbHBIX
MTOTOTHBIX SIBIICHUSIX.

— MEXBEIOMCTBeHHOE B3aumoJieiictBue Munnpupoasl YP, PocmorpebHam3opa, Mun3apasa
UYP u YeueHCKOro rocyAapCTBEHHOTO YHHMBEPCHTETa B BONPOCAX OIEHKM M MUHUMU3AIUHU
KJIMMAaTHYE€CKUX PHUCKOB.
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UCTOPUYECKHUE ACIEKTBHI U COBPEMEHHBIE JJAHHBIE
O BJIMSIHUU BIEPOCOB IEMEHTHOI'O IPOM3BOJACTBA HA BO/JIHbII1
OBMEH PACTEHMI1 U BUOMHIUKAIIMOHHYIO OLIEHKY ATMOC®EPHOI'O
BO3/YXA (HA TPUMEPE AO «<YEUEHIIEMEHT»)

Caryesa JL.JIL.,
ooyenm Kagedpuvl « IKON02UL U NPUPOOONONb30BAHUE)
OI'BOY BO «Yeyenckuii cocyoapcmeennwiii yHusepcumem umenu A.A. Kaoviposay
YmaeBa A.M.,
KaHo. buon. Hayx, ooyenm Kageopwl «bomanuka, 300n102usn u buosIKON02ULY
@I'BOY BO «Yeyenckuii cocyoapcmeennwiii yHusepcumem umernu A.A. Kaoviposay

Annomayusa. B cmamve npeocmaenen cpasHumenvHuli AHAIU3 MHO20JIEMHUX UCCIE008AHUU BIUAHUA 6blOPOCO8
yemenmno2o npouszeoocmea (AO «Yeuenyemenmy) na Quszuonocureckoe cocmosiiue pacmeHuil U OUOUHOUKAYUOHHbBLE
uccne0oganus Kavecmea ammocgepnozo 6o3oyxa. Kommnexcuvlii anaiuz no3eonun 6vbloeiums 30Hbl MeEXHOLEHHO20
6030elicmaust U NOOMBEEPOUMb BbLCOKYIO UHGOPMAMUBHOCMb (DUIUONOSUYECKUX U TUXECHOUHOUKAYUOHHBIX MEMOO08 OISl
9IKONO2UUECKO20 MOHUMOPUH2A.

Knrwuessie cnosa: yemenmuoe npousgoocmeo, wenkoguya 6enas (Morus alba), 600mwiti 00MmeH, mpancnupayus,
JIUXEHOUHOUKAYUS, TUULATHUKY, NPOeKMUBHOe NOKpbimue, 30Ha 6030eticmeust, AO « Yeuenyemenmy.

HISTORICAL ASPECTS AND CURRENT DATA ON THE IMPACT OF CEMENT
PRODUCTION EMISSIONS ON PLANT WATER EXCHANGE AND BIOINDICATION
ASSESSMENT OF ATMOSPHERIC AIR (CASE STUDY OF CHECHENTSEMENT JSC)

Satueva L.L.,
Associate Professor, Department of Ecology and Nature Management
Kadyrov Chechen State University
Umaeva A.M.,
PhD, Associate Professor, Department of Botany, Zoology, and Bioecology
Kadyrov Chechen State University

Abstract. This article presents a comparative analysis of long-term studies examining the impact of cement production
emissions (Chechentsement JSC) on plant physiological health and bioindication studies of atmospheric air quality. This
comprehensive analysis allowed us to identify zones of anthropogenic impact and confirm the high information content
of physiological and lichen-indication methods for environmental monitoring.

Keywords: cement production, white mulberry (Morus alba), water exchange, transpiration, lichen-indication, lichens,
projective cover, impact zone, Chechentsement JSC.

BrIOpOCH IIEMEHTHBIX 3aBOJIOB — JABHUM U CEPHhE3HBIN (haKTOp HArpy3KH Ha aTMocdepy.
Hapsiny ¢ nbuibio B BO34yX NONAAa0T OKCUBI a30Ta, CEPHUCTBIN aHTUAPU] U TSKENBIE METAIUIBL. B
CyMME 3TO Ja€T CI0KHBIN 110 COCTaBYy TEXHOTE€HHBIN NOTOK, KOTOPBIN BIUSAET HA BCE )KUBOE BOKPYT
[4, 9]. Anst rycTOHACENEHHBIX M MPOMBIIUIEHHO Pa3BUTHIX PAOHOB Takas MpoOJeMa CTaHOBHUTCS
ocobenHo octpoi. B Yeuenckoii PecryOnrke OCHOBHBIM 0OBEKTOM Takoro poja smisiercs AO
«Yeuenuement» B nocénke Ynupu-tOpr Illanunckoro paiiona. LlemeHTHBIN 3aBOJ ObUT MOCTPOEH B
1973 rony; B neproa 1990-2000-x ro1oB HaOIFOIAJICS CIIa, B HACTOSIIEE BPEMsI OTMEUAeTCsI HOBBIN
3Tall B Pa3BUTUU MPEINpUATHS C HepexoaoM Ha Ooznee maasmme TtexHoioruu [11, 15]. Ho
MOJIEpHU3aIMs HE UCKIIIOUaeT BO3AEHCTBHE BHIOPOCOB HA MECTHBIE DKOCUCTEMBI.

Pacrenus sBistOTCS OAHMM M3 CaMbIX YYTKMX HWHAWKATOPOB COCTOSIHMSI OKpPY’KaroLlew
cpenb». OHM YyTKO pearupyroT Ha u3MeHeHue 3arps3HeHust Bo3ayxa (SO,, NOy, 030H), Ka4eCTBO
MOYBHI (TSDKEIBbIE METAJIIbI, KHCIIOTHOCTD, 3aCOJICHNE), HAJTMYKME BOJIBI (3acyxa, MEepeyBIaXHEHNUE),
panuanoHHbt GoH U T. A. [TosTOMy MX HCMONB3YIOT KaK OMOMHIUKATOPHI B 3KOJOTMUYECKOM
MouuTopunre. Emé B paborax cepemunbl XX Beka OBLUIO YCTAHOBJICHO, YTO TOJ BIHUSHHEM
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3arpsi3HUTENEN HapyIIaeTcs: paboTa YCThUI, CHUYKAETCS TPAHCIIUPALIUS U U3MEHSAETCS COOTHOLICHHE
CBOOOJHOM M CBsI3aHHOW BOJBI B TKaHAX [3, 6]. A JUIIAHUKH, SBISASICH KIACCUYECKUMU
OMOMHIUKATOPAaMH, TIO3BOJISIOT OYKBAJIBHO «YBUIETh» IPAHUIIBI TEXHOTCHHOTO Bo3ieicTBus [7, 14].

Llens HacTOSIIEH cTaThbu — cOOpaTh BOCAMHO CTapble JaHHBIE MO (PU3UOJIOTHH HISITKOBHIIBI
0emnoif, cBEpUTh UX C TE€M, YTO IOKA3bIBAIOT COBPEMEHHBIC JIMIIANHUKU, U MOHATH, HACKOJIBKO
HaAEKHBI 002 METOAA I OLIEHKU MHOTOJIETHUX AKOJOTHUECKUX MOCIEICTBHIA.

Hcmopuueckue acnexmol. 81usiHue yeMeHmHOU Nuliu Ha B0OHBLI 0OMeH pacmeHull

B xonne XX Beka (1984-1985 rr.) B paitone aeiictBus Uupu-FOpTOBCKOTO 1IEMEHTHOTO
3aBoja (HpiHE AO «YeueHneMeHT») ObUTHM MPOBEACHBI (PyHIAMEHTAIbHbBIE UCCIIEI0BAHUS BIMSHUS
3arps3HEHHOTO BO37yXa Ha (DM3MOJIOTUYECKOE COCTOSHHE JPEBECHBIX pacTeHuil. B kadectBe
MOJICILHOTO 00BEKTa MCIOJb30Baach Ireiakosuma Oemas (Morus alba), obnamarornas BBICOKOM
a/lanTallMOHHOM CITIOCOOHOCTBIO, HO B TO )K€ BPEMs UyBCTBHUTEIbHAS K COCTaBy Bo3ayxa [1].

HccnenoBanusi, BBINOJIHEHHbIE Ha JABYX ydYacTKax — YCIOBHO 4ucToM (c. Yumku) u
3arpsi3HeHHOM (c. Uupu-FOpT), — BBIIBUIM 3HAUUTEIbHbIE U3MEHEHUS B BOJIHOM OOMEHE pacCTeHUH.

@paKIMOHHBIM COCTaB BOJBI: B PACTUTEIBHBIX TKAHAX BOJA MPUCYTCTBYET B JABYX (hopmax:
cBOOOIHAst 00ecrieYnBaeT MHTEHCUBHOCTh 0OMEHA BEIECTB, CBA3aHHAS — yCTOMYMBOCTH K CTPECCY.
B pabore VYwmaeBoii A.M. 1986 roma stor OamaHc ObLI aAeTanbHO pa3zoOpaH. Pesynbrath
HCCIIEIOBaHMs TMOKa3alld, YTO Ha 3arpsA3HEHHOM ydacTKe oOllee COJep)KaHUE BOJbl B JIMCTHAX
okazasiocs Huxe — 79,68% nporus 86,01% Ha kKoHTpoOIIE.

CBoOoaHoO# BosibI cTasio 3amMeTHO MeHbine: 20,1% npotus 29,9%, a 1o cBA3aHHON BOJBI
BbIpociia 10 59,6% (Ha KOHTPOJIbHOM yudacTke — 56,1%). ABTOp paboThI CBSI3BIBAET ATO C 3AIIUTHBIM
MEXAaHU3MOM: IOBBILIEHHOE COJEpPYKAHUE CBSI3aHHOW BOJBI IOMOTaeT COXPaHSITh >KU3HEHHBIE
(GYHKIIUU B 3KCTPEMANIbHBIX YCIIOBHUSAX, HO MPHU 3TOM YIHETae€T POCTOBBIE MPOIECCHI — JUCTOBAS
TUTACTUHKA YMEHBIIIACTCS, KOJIMYeCTBO oOeroB cokpamaercs [1].

VHTEHCUBHOCTh TpaHCHIUpAIMH. DTOT MPOILECC OOECHeurnBaeT OXJIaXKIEHUE JIUCTHEB U
TPaHCIOPT MUHEPAIbHBIX BEIIECTB. 3arpsi3HEHUE BO3yXa HapyllaeT paboTy YCTbUYHOIO almapara
[3, 6]. B maHHOM HCCIeIOBaHUK 3TO MPOSIBUIOCH CIEAYIONMM 00pa3oM: B KOHTPOJIBHOM TpyIITe B
nHeBHbIe Yachkl (¢ 12:00 no 14:00) uHTEHCHMBHOCTH TpaHcmupauuu gocrturana 151-162 r/m*-4, B
ONBITHOM BapHaHTe Moka3aTenb He mnpesblman 105-120 r/m*-u. CHU)XKEHUE IOYTH Ha TPETh
yKa3bIBaeT Ha 3aKyNOPKY YCTbUUHBIX I[eJIel [IEMEHTHOM MbUIBI0, HAPYILIEHHE TYPropa 3aMbIKaOLINX
KJIETOK U 00liiee yrHeTeHne Metabosmsma [2, 5].

CoBpeMeHHbIE JaHHbIE OMOWHIUKAIIMN COCTOSIHUS aTMOC(epHOro Bo3ayxa B paiioHe AO
«YeueHIIEeMEHT» METOJOM JIMXEHOWHIMKAIIMM HAMpaBJCHbl Ha OILIEHKY KadecTBa aTMoc(epHOro
BO3/yXa C MCIOJb30BAHUEM JIMIIANHUKOB. JIMIIATHUKY TOTJIOMIAIOT BCEH MOBEPXHOCTHIO CBOETO
CIIOEBUIIIA BCE DJEMEHTHl M3 arMochepbl U TEM CaMbIM SBISIOTCS HAACKHBIMU HHIUKATOPaMU
3ambUICHUS] 1 XUMUYECKOT0 3arpsisHenus [ 14, 16].

B 2025 romy Obuia mpoBeleHa OIleHKa KayecTBa BO3AyXa C IMOMOIIBIO JIMINIAWHUKOB B
OKpecTHOCTsIX 3aBoza. Mccnenosanus nposoauiuck B [llanmnHckom paitone, B mocenke Yupu-tOpr,
C yd4eToM MpeolsaJaloIlero HarpaBieHHs BETPOB (BOCTOYHOTO U CEBEPO-BOCTOUHOIO), YTO
MO3BOJIMIIO KOPPEKTHO OIMPEACIIUTH 30Hy MaKCHMAaJILHOTO TiepeHoca 3arpssuureneii [10, 13].

Ha 20 monenbHbBIX JepeBbsIX METOAOM MANETKH OBLIO PACCUUTAHO MPOCKTHUBHOE MOKPHITHE
snudutHBIX JumaiHukoB (R, %) mo dopmyne: R= (100 a +50 b)/ C, raoe

R — obmiee nmokpsitue (%);

A — 4KCII0 KBaJpaToB MaJIeTKH, MOJHOCTHIO 3aII0JTHEHHBIX JIMIIAHHUKaMU;
B — uncno kBagpaToB maneTku, 3anodHeHHBIX Ha 50%);

C — ob11iee 4yncI0 KBaIpaToOB MaJIeTKH.

B pesynbrare uccienoBanuil ObUTH ONpEeNeHb CIeAYIONEe YIaCcTKU:

1. VY4acTok MaKCUMaJIBHON Jierpaalini (30Ha «JTUIAHHUKOBOU ITyCTHIHNY ), B PaINyCe
50-100 m ot 3aBoxa. [IpoeKTHBHOE MOKPBITHE 3/IECH OTCYTCTBYET.
2. Y4acToK 3HaYNTEIHLHOTO CTpecca (30Ha «KOHKYPEHTHOUM 60phOBI») — B paauyce 150—

200 M ot 3aBoaa. [IpoexkTHBHOE MOKPHITHE 371eCh OueHb HU3Koe: oT 1,1 1o 4,5%. Ha Takom
PacCTOSIHUU BCTPEYAIOTCS JIUIIb OTJENIbHbBIE CUIIbHO YTHETEHHBIE AK3EMILISPhI JINIaitHIKOB. X
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HaJIMYMe TOBOPUT O HEKOTOPOM CHMKEHHH KOHLIEHTPALlUU 3arpsi3HUTENEH, HO YPOBEHb cTpecca
0CTa&TCsl KPUTHYECKUM JJISI HOPMAJIHLHOTO Pa3BUTHsSI COOOIIIECTB.

3. YyacTok ocnabieHHOro Bo3nencTBus Ha paccTossHuu 250500 M OT 3aBojia: MPOSKTUBHOE
MOKpBITUE ycTOMUNMBO pacTéT — ¢ 4,9% Ha 250 M 10 9,6% nHa 500 M. Takyro MONIOKHUTEIBHYIO
JUHAMHUKY MOYKHO OOBSICHUTD [TOCTETIEHHBIM PACCEMBAHUEM U OCaXJICHHUEM a3pO30JIbHBIX BHIOPOCOB
10 Mepe yJaJIeHus1 OT UCTOYHUKA 3arpsi3Henus [13].

CpaBHEHHE HCTOPUYECKHX JIaHHBIX O BOAHOM OOMeEHe menkoBuIbl Oenoit (Morus alba) c
COBpEMEHHBIMH  PE3yJbTaTaMH  JIMXCHOWHIWKAIIMA  TIO3BOJSIET  BBIACIUTh  YCTOWUYHBYIO
MIPOCTPAHCTBEHHYIO CTPYKTYPY TEXHOTCHHOT'O BO3JICHCTBHUSL:

— B paauyce 10 100 M oT 3aB0OJ1a, I/1€ TPOESKTUBHOE MOKPHITHE JTUIIIAMHUKOB PAaBHO HYJIIO, paHee
PETUCTPUPOBAIHUCH MaKCUMaJIbHbIE (PU3HOJIOTHUYECKHE HAPYLICHHS Y APEBECHBIX PaCTECHUI;

— Ha paccrosHuu 150-500 M, re HauMHAeTCs BOCCTAHOBJIEHUE JIMIIAHHUKOBOTO IOKPOBA,
¢bu3nonoruuecKre MoKa3zaTesy MeIKOBULIBI 0el0i MTPUOIMKAIOTCA K KOHTPOJIbHBIM 3HAYCHUSIM.

HemanoBaxxHbiM  ()akKTOpPOM, OMNPEHSISIONIMM  XapaKTep ¢ MacIiTaObl  BO3JICHCTBUS
MPENNPUATH, SBISIOTCS MECTHBIE MPHUPOAHBIE YCIOBHS U chipbeBas 0aza. AO «YeueHieMeHT»
HCIIOJIB3YET MECTOPOKACHUS KapOOHATHBIX U TITMHUCTHIX 1opo1 (YepHoropckoe u [Jy6a-FOptoBckoe
MECTOPOXKICHHS), YTO MPEAOIPEesieT COCTaB BHIOPOCOB, B KOTOPBIX MPeoOIaaa0T U3BECTKOBAS
IbUTH ¥ YaCTHIIBI KIHHKepa [§8, 12].

CoriacHo aHHBIM 0 po3e BeTpos [10, 11], mpeobnanaroiiue BOCTOYHbBIC U CEBEPO-BOCTOUHBIE
BETPHI MEPEHOCAT 3arpsA3HHUTEIN B 3alaJIHOM W FOT0-3alaJHOM HaIpaBJICHUSX. VIMEHHO B 3TOM
ceKkTope Oblla BBISBIICHA MaKCHMajbHasi CTENEHb YTHETCHUs JMIIAHMKOBOTO MOKpOBa H, IO
HUCTOPUYECKUM JIaHHBIM, Han0O0JIee BEIpAKCHHBIC HAPYIICHUS BOJHOTO 0OMEHa pacTeCHUH.

DKOJIOTHYECKOE 3HAYeHHEe M MEPCHEeKTHUBBI MOHUTOpPHHra. KOMIUIEKCHOE HCIOIb30BaHHE
¢dusnonornueckux (Ha YpOBHE OpPraHM3Ma) M JIMXCHOWHIAMKAIIMOHHBIX (HA ypOBHE COOOIIECTBA)
METO/IOB MO3BOJISIET MOJIYYUTh OOBEKTUBHYIO KAPTUHY BO3ACUCTBUS IPOMBIIUICHHOTO MPEANPUATUS
Ha OKPYKAMIIYI0 cpeay. Mictopuueckre JaHHBIE CIyXKaT BAKHBIM PEIIEPOM, MTOKA3BIBAIONIUM, YTO
MpoOJIeMbl 3arpsi3HEHUsT B 30HE I[EMEHTHOTO MPOM3BOACTBA UMEIOT MHOTOJETHIOIO HCTOPHIO, a
BEISIBJICHHBIE paHEee 3aKOHOMEPHOCTH COXPAHSIFOTCSI M B HACTOSIIEE BPEMS.

CoBpemeHHass MoOJEpHHU3allMsl 3aBOJa, BKIIOUAIONIAs TMEpPeXoJ Ha «CyXoi» cmocob
MPOM3BOJICTBA, HampamBieHa Ha CHKeHne BbIOpocoB [11, 15]. KommekcHwiii moaxon,
O00BEIMHSIONINN OLIEHKY COCTOSIHUS PACTEHU I U JTMXEHOMHIUKAIIUIO, — 3TO BBICOKOMH(pOPMATHUBHBIH
WHCTPYMEHT JKOJIOTHYECKOTO MOHHTOPHWHIA, TPUTOAHBIA Ui OHEHKH 3((eKTHBHOCTH
MPUPOTOOXPAHHBIX MEP B X0JI€ MOJIEPHHU3AIUH MPOU3BO/ICTBA.
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INPHPOJOOXPAHHOE OBOCHOBAHHUE TEPPUTOPUH IIVIOINAINA KAJTMHUHA
3AEJIBIHOBCKOI'O PAUOHA I'OPOJJA HOBOCUBUPCKA

Ymanckan A.B.,
3asedyowas 1abopamopuetl Kageopvl 3auumsl pacmeHutl, SK0102Uul U XumMuu
OI'bOY BO «Cmagpononvbckutl 20cy0apcmeeHvlil acpaphwlil yHugepcumemy, . Cmasponono
Crenanenko E.E.,
KAHO. OUOJ. HAVK, OOYeHm Kageopbl 3aujumyl pacmeHull, IKOA02UU U XUMUU
DI'BOY BO «CmaspononbcKutl 20Cy0apcmeenblil azpaphlii yrugepcumemy, . Cmagponov

Annomayun. Paccmompenvt sxonocuveckue npooiemvl ypoaHuupo8anHvlx meppumopuii. KpynHozo npoMbluLIeHHO20
yenmpa 3anaonoi Cubupu. Ob60cHO8aHA HeOOXOOUMOCMb VEeIUUeHUsT NIOWAOU 3eNEHbIX HACANCOCHUL 6 YCIOGUSX
BbICOKOU  aHMPONO2eHHOU Hazpys3ku. Onpedenenvl NpupoOHO-KIUMAMUYECKUe @GaKkmopbl, Guusiowue Ha 6bl00p
accopmumenma pacmenuti. Tloxazana ponb 3e1EHbIX HACAINCOEHUN 6 CHUIICEHUU 3ANbLIEHHOCMU, 3A2d308AHHOCHIU,
WYMOB020 3A2PSI3HEHUS U YIYYUEHUU MUKDPOKIUMAmMA 20poO0cKoll cpedwl. lIpednoscenvt npakmuueckue peuleHus no
9IKONOSUUECKOU ONMUMUZAYUY MEPPUMOPULL.

Kniouesvie crosa: npupodooxpannoe 060cHosanue, o3eienenue, ypooIKoIo2us, 3e1EHvle HACaiCOeHUsl, MUKDOKIUMAM,
Hosocubupck.

ENVIRONMENTAL JUSTIFICATION OF THE KALININA SQUARE TERRITORY IN
THE ZAELTSOVSKY DISTRICT OF NOVOSIBIRSK

Umanskaya A.V.,
Head of the Laboratory of the Department of Plant Protection, Ecology and Chemistry,
Stavropol State Agrarian University, Stavropol
Stepanenko E.E.,
Associate Professor of the Department of Plant Protection, Ecology and Chemistry,
Stavropol State Agrarian University, Stavropol

Abstract. The ecological problems of urbanized territories of a large industrial center of Western Siberia are considered.
The necessity of increasing the area of green spaces under conditions of high anthropogenic load is substantiated. The
natural and climatic factors influencing the selection of plant assortment are determined. The role of green spaces in
reducing dust and gas pollution, noise pollution and improving the microclimate of the urban environment is shown.
Practical solutions for environmental optimization of the territory are proposed.

Keywords: environmental justification, landscaping, urban ecology, green spaces, microclimate, Novosibirsk.

Lenb paGoThI — 9KOJIOTHYECKOE 0OOOCHOBAHUE KOMITJIEKCA MEPOIIPUATUI MO GJIaroycTpOHCTBY
U O03€JeHEHHIO TeppuTopuM Iuomany KanuHuHa, HampaBiIeHHBIX Ha YJIy4llIeHHE KauecTBa
TOPOJCKOM Cpeibl U co3/laHie KOM(BOPTHBIX YCIOBUH JIJIsl HACEICHHUSL.

l'opoma nmaBHO cranmu Bemymied (GopMoOW OpraHW3aIlMd COBPEMEHHOTO OOIIECTBA, M MBI
Hay4HJIUCh KUTh B HUX, KAK HEKOT'/1a HAIIM JIaJIeKUe MPEAKHU KIIH B CYpOBOM 3aCHEKEHHOM TYHJIPE,
TIIyXUX Jecax, OeckpaiiHux crensx. Ho Tdra x mpupone momaBisiomiero OOJIBIIMHCTBA JIOACH,
KUBYIIUX B JaHIIIaTe KPBIII, CTeH U acaibTa, MO-TIPEeKHEMY OYeHb CHIIbHA, OHA BJIEYET HX B
TOpPOJICKHE TAapKH, CKBEpbl, Ha OyJbBaphl, 3acCTaBlIIE€T BBIMCKUBATh ISITHA XUBOM 3€JI€HH B
MOHOTOHHOCTH TOpPOJCKOHN 3acTpoiiku [2]. B mpexenax ropojoB, 3aHMMarOIIUX Bcero okoyio 1%
wiomaau cymu, npoxkuBaeT noutu 80% HaceneHHs MUpPaA, MO3TOMY 37€Chb KOHIIEHTPUPYETCS U
HCMOJIb3YETCs] OTPOMHOE KOJIMYECTBO BEILIECTBA W PHEPIUH, paJuKajbHO Mpeodpasyloliee cpeay
obutanwms. ['opojackas cpena 4pe3BbIYAHO crienuuIHa U CHIIBHO OTIUYACTCS OT MPUPOIHON [4].
OCHOBHBIM €€ OTJIMYUEM SIBISETCA MOCTOSHHBIM BBIOPOC 3arps3HSIOMIMX BEIIECTB, LIYMOBBIE
BO3JICUCTBUS, PA3JIMYHOIO POJA U3TyUYEHHUS. 3€IEHBIE HACAKICHUS U3/1aBHA CUUTAIOTCS HAIEKHON U
MPOBEPEHHON 3aIMTON OT TOM00HOTO pona BosnedcTBui. KoHedHO, 3enéHble HACAKICHUS U
YKpaaroT ropo/Ji, HO, PEX /1€ BCEr0, OHU UTParOT BaXKHYIO POJIb B J€JIE€ O30POBJIEHUS OKPYKArOLIEH
Cpelpbl.
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I'opon HoBocubupck siBisieTcss KpyMHEHIIMM MPOMBIIUIEHHBIM U TPAHCIOPTHBIM LEHTPOM
Cubupu c¢ HacenenueM Oonee 1,6 MuH yenoBek. ExeromHo B BO3AYIIHBIA OacceiltH ropoja
BbIOpaceiBaeTcs oT 300 1o 360 ThICAY TOHH 3arps3HSIONIMX BEIIECTB, IPU ATOM OCHOBHOM BKJIaj
BHOCUT aBToTpaHcnopT. [lnomans Kanuuuua, pacnosiokeHHass Ha MEPECEYCHUU KITHOUYEBBIX
Maructpaieid 3aesblIOBCKOrO pailioHa, MpeAcTaBisieT cOO0OM KPYMHBIM TpPaHCIOPTHBIM y3el ¢
BBICOKHM YPOBHEM aHTPOIIOreHHOW Harpy3ku (pucyHok 1). [Ipu aTom cymiecTByroliee 03ejeHeHne
TEPPUTOPUHU HAXOUTCS B HEYAOBIECTBOPUTEIILHOM COCTOSTHUU: TA30H UMEET MPOTUICHINHBI U 3aCOPEH
COPHOM PacTUTEIBHOCTHIO, @ KOJIMYECTBO JIPEBECHO-KYCTAPHUKOBBIX HACAXKIACHUN HEJOCTATOYHO
JUIsL  BBITIOJIHEHUSI cpenoodOpasyromux (ynkuuid [3]. AkKTyaiabHOCTh pPabOTHl 0O0yclOBIIEHA
HEOOXOUMOCTBIO  CO3JaHMS JKOJOTHYEeCKH KOMMOPTHOH TOpPOJCKOW Cpefpl B YCIOBHSX
MHTEHCUBHOT'O aHTPOIIOTEHHOTO Mpecca.

Pucynok 1. I[Tnowaov Kanununa 6 copooe Hosocubupcke

OcHOBHasl PKOJIOTHYECKas TPOoOIIeMa TEPPUTOPHH 3aKITI0YACTCS B TMCOATaHCe MEX Ty BBICOKOH
AHTPOIIOTEHHON Harpy3koi (MHTEHCHBHOE TPAHCIIOPTHOE JBM)KEHHE, paboTa METPOIOJIHUTEHa,
3HAYHUTENBHBIC MENIEX0HBIE TIOTOKH) M HU3KMUM KaueCTBOM CYIIECTBYIOIINX 3eJIEHBIX HACAKCHUI.
VYpoBeHb 03€IEHEHHOCTH HE COOTBETCTBYET HOPMAaTHBHBIM TpeOoBaHusAM (He MeHee 40% ot
Tepputopun 3actpoiiku) [5]. OtcyrcTBYIOT 3¢(eKTUBHBIE (QHUTOINCHOTHYECKHE Oaphephl s
CHIDKEHMS 3abUIEHHOCTH, 3ara30BaHHOCTH M IIYMOBOTO 3arps3HeHus. [1ouBOrpyHTHI OABEPKEHbI
YIUIOTHEHHIO U JIerpaJalii.

[TpoBen€HHBIA MHCOMAIMOHHBIN aHaATU3 Mokasan, 4to okojio 40% teppuropun (12 200 m?)
UMeeT OJIMHApHOE 3aT€HEHHE, TPOMHOE 3aT€HEHUE OTCYTCTBYET, YTO IO3BOJIIET HCIOJIb30BaTh
CBETOJIIOOMBBIE BUBI PACTEHUH.

Ha ocHoBe ananu3a 30H BIMSHUS MHKEHEPHBIX KOMMYHUKAIMN (TEIUIONPOBO/, KaHATU3alus,
BOJIONIPOBOJI, 3JEKTPOKAOENH, JIUHUS METPO) ONpeNeNeHbl Y4YacTKH, 3alpeliéHHbIe Ul MOCAIKU
JIPEBECHBIX U KYCTAPHUKOBBIX PACTEHUH, YTO IPEIOTBPATUT MOBPEKICHHUE MTOJI3EMHBIX COOPYKEHHM
KOpHEBBIMU cucTeMamu [1].

C y4€TtoM pe3Ko KOHTUHEHTAJIBHOTO KiIMMarta (CpemHssi Temrmeparypa sHBaps -17°C, uromst
+19°C, cpeHero10Boe KOJIM4ecTBO 0cagkoB 450 MM) U 3KOJIOTHUECKONW CUTYAI[MH PEKOMEHI0BaHbI
MOPO30YCTOMYHMBBIE U Ta30yCTOWUYWBBIE BUIBI (Tabm. 1): s0monsa sromnas (Malus baccata), numa
cubupckas (Tilia sibirica), népen Oempiit (Cornus alba), My3bIPENIOIHUK KaTMHOIUCTHBIN
(Physocarpus opulifolius), roprensus metenpuaras (Hydrangea paniculata) [6].
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Tabumna 1.
AccopTUMEHTHAsi BEJOMOCTb
Ne n/m | HammeHoBaHuMe MOCagOYHOTO MaTepHaa En. m3m. Kon-Bo

1 2 3 4

1. Sonous sroanas (Malus baccata) mT 7

2. Jluna cubupckas (Tilia sibirica) T 23

3. Hépen oensiit «Aypes» (Cornus alba «Aureay) T 66

4, [Ty3bIperuioIHUK KaTHHOMUCTHBIN «OMOep JIxyOoumm» T 29
(Physocarpus opulifolius «Amber Jubileey)

5. T'oprensust merenpuaTas «I panaudaopar T 37
(Hydrangea paniculata «Grandifloray)

6. Jlammyatka kycrapuukoBas «Kobonsn» (Dasiphora fruticosa T 8
«Coboldy)

7. Acrtpa cepauenuctHas (Aster cordifolius) T 14

8. Actunb0a xutalickas «BukHe uH BaiiT» T 17
(Astilbe chinensis «Visions in Whitey)

9. [andgeit myopasusrii «Buona Kioys» T 37
(Salvia nemorosa «Viola Klosey)

OO01masi CTOMMOCTh pealiu3allii MPUPOJAOOXPAHHBIX MEpONpusATUil coctaBisieT 35 628 456
pyOusieli, 9TO BKIIIOYAeT 3aMeHy JOpOXHBIX mokpbiTuid (10 376 678 py6.), mpuoOpereHue
nocaounoro marepuaina (363 840 py6.) u npousBocTBo padot (14 880 938 pyo.).

Pa3paboranHbiii MPOEKT OJIaroycTpoiicTBa M O3eleHEeHWs Iuiomiaan KajnuHuHa wWMeeT
BBIPKEHHYIO MTPUPOJIOOXPAHHYIO HAPABIEHHOCTD. 3€IEHbIE HACAXKICHHUS, pa3MELIEHHBIE C YUETOM
WHCOJSIIMOHHOTO pPEXHMMa W 30H BIMSHUS KOMMYHHKAIMA, OYIyT BBINOJHATH CIIEAYIOIINE
sKoJioruueckue (GyHKUMU [7]: MOTJOLIEHHE YIJIEKUCIOro Tasa W BblaeneHue kuciopona (1 ra
nepesneB nornoniaet CO,, BeinensieMbrit 200 T0apMU 32 Yac); OCAKICHUE TTBUIA U TBEPIBIX YACTHI]
(oaHO EepeBO 3a rof MOTrJoUaeT A0 68 KI MbUIN); CHUKEHHE IIIyMOBOTO 3arpsi3HeHNs (03eeHEHHas
yIMIa WUMeeT YpOBeHb IymMa B 5 pa3 HIDKE, YeM JHUIIEHHAs HACaXICHWH); YIIydIlleHHe
MHUKpPOKJIMMaTa (TemnepaTypa Bo3ayxa cpenu HacaxaeHuil Ha 10—12°C Huke, BIaXxHOCTh Ha 15—
30% BbllIe, YEM B 3aCTPOCHHBIX paiioHax); BbaeneHue GpuToHuu10B (10 30 kr 3¢upHBIX Macen ¢ 1
ra B ron). Peannzanus mpoekTa MO3BOJNUT IMOBBICUTh YPOBEHb O03€JIEHEHHOCTU TEPPUTOPHH IO
HOPMATHBHBIX TIOKa3aTesen, CO3/1aTh IKOJIOTHYECKH KOM(OPTHYIO Cpely JUIs HaCelIeHHUsS] M CHU3UTh
HEraTUBHOE BO3/IeHCTBHE TPAHCIIOPTHO-IIPOMBIIIUIEHHOTO KOMITJIEKCA Ha 3J0POBBE TOPOXKaH.
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V]IK 620.9:338.2(470.66)

3EJIEHASI DQHEPTETUKA MAJIBIX MOIIHOCTEM B TOPHOM MECTHOCTM:
COIMAJIBHO-9KOHOMUWYECKHUE ITEPCIIEKTUBbI

Xacaunosa M.C.,
cmapwuii npenooasameins kagheopvl «Hanoeu u nanoecoobnoicenuer
OI'BOY BO «Yeyenckuii cocyoapcmeennwiii yHusepcumem umenu A.A. Kaoviposay

Annomauyus. B cmamve aHanu3upyroOmes CoyuaibHO-9KOHOMUYECKUe NePCREeKMUEbl PA3gumusi Mailoi pacnpeoeienHol
IHEP2eMUKU HA OCHOBE B8030OHOGIAEMbIX UCTNOYHUKOS IHepeuu 8 20phblx pecuonax Poccuu. Ha ocnose damnvix o
Peanuz0eannblx u nianupyemuvlx npoekmax (manvie I'9C, conneunas 2enepayust) GbIsIGIEHbl KIIOUEGble COYUAIbHbIE
ahpexmul: coz0anue pabouux mecm, pocm HAL0208bIX HOCMYNIEHUU, NOGbIULEHUE IHEP2OOE30NACHOCIU U KA4ecmed
orcusnu Hacenenus. O6OCHOBAHA PONb MANOU 3€leHOU dHEP2eMmUKU KAK opaiéepa YCmouuueo2o paszgumusi 20PHbIX
meppumopui.

Kniouesvle cnoea: manas cudposnepeemuxa, 3eieHds IHepeemuKd, copuvle pecuonsl, Yeuenckas Pecnybnuka,
COYUATLHO-DKOHOMUYECKOE PA36UMIe, IHEP20OEe30NACHOCHIb, 3AHANOCb, KAYECHBO HCUSHU.

SMALL-SCALE GREEN ENERGY IN MOUNTAINOUS AREAS:
SOCIO-ECONOMIC PROSPECTS

Khasanova M.S.,
Senior Lecturer, Department of Taxes and Taxation
Kadyrov Chechen State University

Abstract. The article analyzes the socio-economic prospects for the development of small-scale distributed energy based
on renewable energy sources in the mountain regions of Russia. Based on data from implemented and planned projects
(small hydropower plants, solar generation), key social effects are identified: job creation, increased tax revenues,
improved energy security, and enhanced quality of life for the local population. The role of small-scale green energy as
a driver of sustainable development in mountain territories is substantiated.

Keywords: small hydropower, green energy, mountain regions, Chechen Republic, socio-economic development, energy
security, employment, quality of life.

Ceepnbiii  KaBkaz, Bkmouas YeueHnckyro PecrnyOnuky, pacrmonaraeT YHUKaJTIbHBIMH
MPUPOJHBIMU TPEANOChUIKAMM ISl Pa3BUTUS Mallod «3eleHOoN» sHepretuku. KomudecTtBo
COJTHEUHBIX JTHEeH 31ech nocturaet 220-240 B rony (cormocraBumo ¢ KpacHogapckuMm kpaeM), TOpHbBIE
PEKH CO3/1aI0T UJCATbHBIC YCIOBHS JJISI CTPOUTENHCTBA MAJIBIX TUAPOIIEKTpocTanuii [2]. OgHako,
KaKk OTMEUaloT JKCIepThl, BO MHOTHX cyObekTax lOra Poccuu ¢ BeicokuM morteHimanom BUD
COXpaHSETCSd HHU3KUH YpOBEHb HCIIOJIb30BAHUS JTOrO pecypca, 4YTO OTKPBIBAET HIMPOKUE
BO3MOKHOCTH AJI IEUEHTPAIIM30BAHHOTO Pa3BUTHUSI SHEPTETUKH [2].

Yeuenckass PecryOnuka o0aaeT 3HAYMTENIBHBIMH THAPOIHEPTETHYCCKUMH PECYPCAMHU.
Haubonee spkuM mpuMepoM YCHEIIHON peanu3aiyy MpoeKTa B 00JacTH Majaol THIPOIHEPTETUKU
spisiercss bamennasi 'IC momuocteio 10 MBT, pacnonoxxennas B8 Utym-Kanuackom paiione Ha
Oepery pexu ApryH. CraHius ObU1a BBeZIeHa B dKcIutyartanuio 22 utons 2025 rona [3].

I'omoBast mpoekTHas BeipaboTka bamennoit ['DC cocraBmsier 52 mMiH KBT 9 3K0JIOTHYECKH
YHCTOW AJIEKTPOIHEPTUH, YETO JOCTATOUHO Ul CTAOMIBHOTO 3jeKTpocHabx)eHus 6omnee 10 Thicau
noMoxo03siicTB. CTaHIMs OCTPOEHA 10 JEpUBALMOHHON cxeme, 0e3 co3/1aHusl BOJOXPAHUIIHII, YTO
obecrieurBaeT MUHHMMAJIbHOE BO3JCUCTBHE Ha OKpYXKAIoOIIylo cpeny. Hamop Bomael Ha TypOuHax
CO3/1a€TCs TP TIOMOIITY TPOOUTOTO B TOpaX JEPUBAIIMOHHOTO TOHHENS JyMHON mtoutu 1500 MeTpoB
[3].

[Tomumo mpsimoro sHepreruueckoro 3¢dekra, bamennas ['DC yxe ceromgas dhopmupyer
BOKpPYT ce0sl SKOHOMHYECKYIO0 aKTHBHOCTb, KOTOpasi paHblie Obljla HEBO3MOXKHA M3-3a 1epedoeB ¢
aNeKTpuyecTBOM. Peub HAET, B YACTHOCTH, O MalbIX IepepadaThIBAIOIINX MPEIIPUATUIX: B
Onusnexamux c€nax Hayalu TOSBIATHCA LieXa MO Cymke (pykToB, HEOOJNbIINE IMEKapHU U
CTOJISIPHBIE MacTepCKue, padoTalIue Ha JJICKTPUYECTBE, a HE Ha JAPOBSHBIX Medax. Takas
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Tpanchopmalus TPOU3BOACTBEHHOW Oa3bl OCOOCHHO Ba)KHA [IJISI CEIIbCKUX TEPPUTOPHH, TJe
npobnema 0e3paboTuIlbl cTOUT Haubosiee ocTpo. Ecinu paHbIle KUTENN TOPHBIX CEN BBHIHYKICHBI
ObUTH ye3aTh Ha 3apab0TKH B rOpojia, TO TeNeph MOSBISIETCS BOZMOXXHOCTh TPYAUTHCS U TIOTy4YaTh
JI0XOJl HETIOCPEJICTBEHHO IO MECTY >KUTEIbCTBA. 110 OlleHKaM MECTHBIX aJIMUHUCTpALUi, B 30HE
nerictBusa bamennoit ['DC 3a nmepBbIil roj SKCIUTyaTallid OTKPBUIOCh HE MEHEE MOJIyTOpa JECATKOB
HOBBIX CYOBEKTOB MajiOro MpeINpPUHUMATEIbCTBA, YTO MOJATBEPKIACT MYJIbTUIUIMKATUBHBIN
XapaKTep UHBECTULUHI B paclpeleIEHHYI0 S HEPTE€TUKY.

ConmanbHo-3k0HOMHUYecKoe 3HaueHue bamenHoit ['DC BBIXOOUT JalNeKko 3a paMKu
COOCTBEHHO JHEpProcHaOkeHus. Bo-mepBbIX, ATO TMOBBIINICHUE HAIEKHOCTH SHEProCHAONKEHUS
ropHbIX paiioHOB. Kak ormerws Ha nepemonuu mycka llpencenarens IIpaBurenscrBa HeueHckon
Peciy6nmukn Maromen Jlaynos, «myck ['DC mo3BONIMI 3HAYUTENBHO TOBBICUTH HAJEKHOCTD
HEPrOCHAOKEHHUST TOPHBIX pailoHOB YeueHckol PecmyOnmku. DTO BaXHO U YCIEITHOTO
MPOJIOJKEHMST Kypca, HAIpaBJICHHOIO HAa YCTOMYHMBOE COLMAIBHO-3KOHOMUYECKOE DPa3BUTHE, U
MOBBILLIEHUS YPOBHSI )KU3HU HacesleHus» [3].

Bo-BTOphIX, cO37MaHMe pabodyMx MeCT M pa3BUTHE NPOPECCHOHATBHBIX KOMIETCHIIHM.
CrpoutenbCcTBOM 00BEKTa 3aHUMaNMCh crneuuanucTsl Yupke DCcTposi, MOHTaX M HaIaIKy
o0Opy/s0oBaHusl BBIMOTHWUIN coTpyAHuKH ['mapopemonTta-BKK. B »skcmnmyaranuu — craHuuu
3aJ1eiCTBOBaHbI KBAJTM(UIIMPOBAHHBIC KaJIPHI U3 YMCIIa MECTHBIX JKUTeNei. B-TpeThux, obecnieueHne
TEXHOJIOTHYECKOT'0 CYBEPEHHUTETA: BCE YCTAHOBICHHOE Ha CTAHLIUU 000PY/I0BaHHE — OTEYECTBEHHOE.
Kak ormernit wien [IpaBienus, nepBsiil 3amecturensb ['enepansHoro qupexkropa Pycl mapo Hukouaii
KapnyxuH, «B THIpO3HEpPreTHKE Mbl JOCTUIJIM IOJHOTO TEXHOJIOTMYECKOTO CYBEPEHUTETa: U B
MalIMHOCTPOEHUH, U B CTPOUTENILCTBE [3].

[Iponomxenuem 3Toro ycnexa ssisercs crpoutenbctso Huxamnonckoit ' IC MomuocThio 23
MBT B lllaroiickom paitone, Heganeko oT cena Huxanoit. CTaHiust CTaHET BTOPBIM SHEPTOOOBEKTOM
Pycl'unpo B Yeune u kpynueiimeir ['9C B peruone. [Inanupyemas romosast BeipaboTka — 105 MiH
KBT 4 9KOJIOTMYECKHN YUCTOM AIIEKTPpOIHEpTUuH [4].

VHukaneHoi ocobeHHOcThI0 Huxanoiickoit I'DC sBisiercss KackaJHbIM MPUHLIUI paOOTHI:
BOJa, yxke oTpaboraBmias Ha TypOuHax bamennoir I'9C, Oynmer mojaBaTbCsi B JEpHUBAIUIO
Huxanolckoil cTaHIMK, YTO MO3BOJIET OTKA3aThCs OT CTPOMTENHCTBA FOJIOBHOTO BOJ103a00pHOTO
y3J1a ¥ CyIIECTBEHHO CHU3UTh KalluTalbHbIE 3aTpaThl. [[10THHA BBICOTOM 57 METPOB CTAHET CEABMOM
o Beicote Ha CeBepHoM Kaskasze [4].

Kackagueiii meron, mpumensiembli mpu cosganun  Hwuxamoiickoit I'DC, 3acmyxuBaer
OTIENBPHOIO PAacCMOTpPEHHsI Kak o0pasell palMOHAJIbHOIO IPHPOJONOIb30BaHUSI B TOPHOM
MecTHOCTU. Mcronb30BaHME OJHOTO M TOTO K€ BOJOTOKA HECKOJBKHUMH CTaHIMSMH IO3BOJISET
U3BJIEKaTh MAaKCUMAJIbHYIO SHEPTHUIO U3 KAXKA0T0 KyOoMeTpa BOAbI 0€3 JTOMOJIHUTENBHOTO U3bIATHS
3eMeNlb M0Jl HOBBIE BOJOXPAHWIHINA. JUJI TOPHBIX TEPPUTOPHM, TAE KaKIAbIM HPUTOAHBIA IS
XO3SIICTBEHHOM JAEATEIBbHOCTH YYacTOK JIOJIMHBI HA BEC 30JI0TA, TAKOM MOAXOJ UMEET OIPOMHOE
3Hauenue. llo mnpeaBapurenabHBIM pacdy€raM MPOEKTHUPOBIIUKOB, KacKaJgHas CXeMma CHIKaeT
yJlelbHbIE KaluTaJbHbIe 3aTPaThl Ha KWJIOBATT YCTAHOBJIEHHOW MOIIHOCTH NMpUMepHO Ha 18-22
MPOLIEHTA 0 CPABHEHMIO C JBYMSI HE3aBUCHUMBIMU CTAaHIUSMHU. DKOHOMHUS JOCTUTAETCS 3a CUET
ob1iero Bo103abopa, eAnHOM MHGPACTPYKTYPhI MOIBE3AHBIX JOPOT U IIEHTPATM30BAHHONW CUCTEMBbI
ynpasieHusi. OnbIT 3KCIUTyaTalluyd MOJI00OHBIX KackanoB B Anbnax u Ha KaBkasze mokasbiBaeT, uTo
OHU 00ecreynBalOT HE TOJBKO HKOHOMHUYECKYIO 3(P(EKTUBHOCTb, HO U 0oJjice PaBHOMEPHYIO
BbIPa0OTKY B T€UEHHE r0/1a, TOCKOJBKY BO/a, cOpackiBaeMasi C BEpXHeH CTaHLMU, IPaKTUYECKU 0e3
3aJIEP’KKH MTOCTYIIAET Ha CIEAYIOUIYIO CTYIEHb.

Ha nawano 2026 roma 3aBepmieH KIHOYEeBOM 3Tan Bo3BeaeHus Huxanoickoin I'9C —
IIOJIHOCTbIO NPOMAECH JEPUBALIMOHHBIM TOHHENb. [[Is1 CTpoMTEnsCTBA B CKAJIBHBIX IOPOAAX
MIpUMEHsIICS OypOB3pPBIBHON METOJI, MPOXOJIKY BEJIM OJHOBPEMEHHO M3 HECKOJBKHUX 3a00€B BHYTpU
ropsl HaBcTpeuy apyr apyry [5]. UuBectuuuu Pycl'unpo B mpoekT coctaBisitor 15,5 mipa pyOieid.
Ha cTtpoutensctBe 3ansaThI 6omee 250 yenoBek u 46 eqUHUI TEXHUKH [5].

MexnyHapoaHas IpaKTHKa OKa3bIBAET, YTO TOPHBIE PETUOHBI, CACIABILINE CTABKY HA MaIYIO
THJIPOHEPTeTUKY M COJHEYHYIO0 TEHEepaluio, JOOMBAIOTCA 3aMETHBIX YCIIEXOB B COKpAIICHUH
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MEXTEPPUTOPUAIBHBIX IUCIPONOpUUA. B KauecTBe MONOKUTEIBHOIO MPUMEpPAa MOYKHO IPUBECTH
HmIBeIapcKue KaHTOHBI YpH U ['payOroHeH, rae aeuenTpanu3oBanasie BUD obecneunBatot 10 70
MIPOLIEHTOB MOTpeOHOCTeN yAanéHHbIX OOmMUH. [Tpruém M3IUILKKY B JIETHUI MEpHUO MPOJAIOTCS B
HAIMOHAJIBHYIO CETh, 8 BBIPYUYECHHBIE CPEACTBA aKKYMYJIHPYIOTCS B CIIEHUANBHBIX (POHAX pPa3BUTHUS
TeppuTopuid. Poccuiickue ropHbIe pernoHbl, B 4acTHOocTH YeueHckas PecmyOnmka m Jlarecraw,
UMEIOT HE MEHee OJaronpUsATHBIE CTAPTOBBIE YCIIOBUS: BBICOKYIO HHCOJISLIMIO, 3HAYUTEIbHBIN
THPONOTEHIIMANl M OCTPYI0 MOTpeOHOCTh B pabouux mectax. [lepeHumasi mydiinie MUPOBbBIE
MPAKTUKU C YYETOM MECTHOH crenu(uku, MOKHO HE TOJBKO PEHIMTh MPOoOJieMy 3HEproaeuInTa,
HO U CO3/I1aTh Ha ATOW OCHOBE HOBBIEC SKOHOMHUYECKHE KJIaCTEPhl, BKIIIOYas SKOTYPU3M U I1epepadoTKy
CENbXO3NPOAYKIUH.

Hapsiny ¢ ruziposHepreTukoil 3Ha4uTeNbHBIM MOTEHIIMAIOM B FOPHBIX pernoHax obiagaer
comHeuHass reHepanusa. Yedenckas PecnmyOnuka xapakTepusyeTcsi BBICOKOM  WHCOJSIUCH:
CPEIHEr010Bas MPOJIOJKUTEIBHOCTh COTHEUHOTO CUSIHUS OIICHUBAeTCs crienuanuctamu B 220-240
nHeH, uto comoctaBuMo ¢ KpacHomapckum kpaem u CTaBpoOIOJibeM, T€ COJTHEYHAsl SHEPreTHKa
AKTUBHO Pa3BUBAETCH.

B mnacrosmee Bpems B UeueHckod PecrmyOnmuke QYHKIHMOHUPYET OJHA COJHEYHAS
3JIEKTPOCTAHIIMS, €llle JBE 3aINIAHUPOBAHbI K BBOJY B 3KCIUTyaTanuio. TOIbKO 3a CUET yKa3aHHBIX
00BEKTOB O’KUAAETCS €KEr0HOE CHIKEHHE BEIOpOCa YTIIEKUCIIOTO Taza 0ojiee yeM Ha 25 ThICSY TOHH
[8].

B ropHoii MECTHOCTH COJIHEUHAsl PHEPreTHKa MPUOOPETAaeT NOMOJIHUTEIbHOE HU3MEpPEHHE
Omarozaps BO3MOXXHOCTH OPraHUYHO BIUCHIBaTH (POTORIEKTPUYECKUE MaHEIH B UHOPACTPYKTYPY
TYpUCTCKHX OOBEKTOB. l'ocTeBbie 1M0Ma, TypOasbl M KEMIIMHTH, OCHAUIEHHBIE COJIHEYHBIMU
OarapesiMH, HE TOJIBKO CHIKAIOT CBOM AKCILTYaTAIlMOHHBIE PACXObl, HO H MOJIY4Yal0T KOHKYPEHTHOE
MPEUMYILIECTBO B TJIa3aX SKOJIOTMYECKH CO3HATEIbHBIX IIyTEIIECTBEHHUKOB. B YeueHckou
PecniyOnuke, riae akTHBHO pa3BUBAeTCs TOPHBIN KilacTep «Benyum» u Apyrue pekpealiioHHbIE 30HbI,
IIPUMEHEHHUE COJIHEYHOM TeHepallMM Ha MalbIX OOBEKTaxX pa3MeIIeHUs yXKe ceiuac MO3BOJIET
obecreynTh aBTOHOMHOE Topsiuee BOJIOCHA0KEHNE U OCBEILIEHHE B CE30H, KOI'J1a LIEHTPaIN30BaHHbIE
ceTH MOryT paborarh ¢ mnepebosimu. bojee TOro, M30BITOK PHEPrHMM B JIHEBHBIE Yachl MOXKHO
HaKaruIMBaTh B aKKyMYJISITOpaxX WM OTAAaBaTh B IOKAJIbHYIO CETh, ITOJIyYasi TONOJHUTEIbHBIN T0XO/.
Takoli MOAXOJ MpEBpaIlaeT COJHEYHYH) JHEPreTHKY U3 BCIOMOTraTelIbHOM TEXHOJIOTHUU B
MIOJTHOLIEHHBIH 371eMEHT OU3HEC-MOJIeIM TOPHOTO TypU3Ma.

Poccuiickass HayudHas JuTeparypa MOJYEPKUBAET BAXHOCTh CHHTE3a MAJIOW W
Mukporenepauuu BUD ¢ cektopom Manoro u cpeanero 6usHeca. Kak otmeuaercs B UCCIeJOBaHUU
H.E. Eroposoii (LlenTpanbHblil 3KOHOMHKO-MaTeMaTudeckuii uHCTUTYT PAH), B potiecce pa3Butus
CEKTOPA «3€JICHOI» SHEPreTHKH BO3HUKAIOT CUHEpriuuecKue a3 pexTsl Mexay npeanpustusimu MCh
U DHEPreTUYECKUMHU KOMIIAHMSMHM, YTO CO3JaeT CUCTEMY NpPSIMBIX U OOpAaTHBIX CBS3EH,
CIOCOOCTBYIOUIMX 3KOHOMUYECKOMY Pa3BUTHIO TEppUTOpUit [2].

PazBute wMmukporeHepanuu B Poccuu MOMy4YMsio HOBBIH HMIIYJIbC C IPUHATHEM
IIOCTaHOBJIEHMsI NpaBuTenbeTBa Ne 299, MO3BOIISIOIIErO BIAAEIBLAM T'€HEPUPYIOLUIUX YCTAHOBOK
MOIIHOCTHIO 110 15 KBT mpoaaBaTh U3IHIIKHU 3JIEKTPOIHEPTHH B OOIIYIO ceTh. J[0X0 ¢ TaKuX mpogaxK
OCBOOOXKJICH OT HAJIOTOB.

Peup unér, HanmpuMep, 0 JOMOXO3AKMCTBaX B BBICOKOTOPHBIX cé€nmax Hrym-KammHckoro m
[ITarolickoro pailoHOB, TJ€ KUTEIU YK€ ceilyac MOTYT YCTaHaBJIMBaThb Ha KpPBIIIAX CBOUX JOMOB
COJIHEUHbIE MaHENIM MOINHOCTBIO 10 15 kBT. Ilpm cpenHerooBoil MHCOJSIIMM B PErMOHE Takas
yCTaHOBKA CIIOCOOHA BhIpaOaThIBATh 10 1,5 Thicsyn KBT 4 B Mecsll, 4TO B IBa-TPU pa3a MPEBHIIIACT
MOTPEOHOCTH CPETHECTATUCTUYECKOW CEMbU Ha OTOIUIEHHE M OBITOBBIE HYXAbI. V3IHIIKM MOXHO
HaMpaBJIsATh B CE€Th, OyYast 0 HECKOJIBKHUX ThICSY pyOuieil B MeCsII JONMOTHUTEIBHOT0 foxoa. s
CEeMbH B TOPHOM CeJle, /i€ aJIbTePHATUBHBIX HCTOUHHUKOB 3apab0TKa HEMHOI0, 3Ta CyMMa CTAHOBUTCS
CyIIECTBEHHOH MpuOaBKoi K O10/xeTy. KpoMe Toro, Takne 10MOX034HCTBa IEPECTAIOT 3aBHCETh OT
HECTaOUJILHOTO LEHTPATN30BAaHHOTO CHAOXKEHUs: Ja)Ke MpPU aBapUM Ha JIMHUU OHU OCTAIOTCS CO
ceeroM U TemiaoMm. IlocTreneHHOe — pacHpoOCTpaHEHHE MUKPOIEHEpAaLMM, IOAJEPKaHHOE
MH(OPMALMOHHBIMU KAMITAHUSIMHA ¥ BO3MOKHOCTbIO JIbTOTHOT'O KPETUTOBAHMS, CIIOCOOHO HE TOJIBKO
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YIyYIIUTh KauecTBO JKU3HH, HO U c(HOpPMHpPOBATH HOBYIO KYJBTYpy 3HEPronoTrpediieHus, mpu
KOTOPOM KayKIbIl )KUTEIb CTAHOBUTCSI HE IPOCTO MOTPEOUTENIEM, HO U YYaCTHUKOM dHEPreTH4YECKON
CUCTEMBI.

PazButue masnoit pacnpeneneHHOM HEPreTUKH Ha OCHOBE BO30OHOBIISIEMBIX MCTOUYHHUKOB B
TOPHOW MECTHOCTH MPEJCTaBIIsAET cOO0N HE MPOCTO TEXHOJIOTMUYECKYIO 3a/1ady, HO KOMIUIEKCHBIN
colMaabHO-73KOHOMUYEeCKUH 1poekT. OnbIT YeueHnckoil PecniyOnuku (bamennas I'9C, crposimasics
Huxanoiickas ['9C), Pecniyonuku [larecran (Camypckue I'DC, moaepauzanus Kypymckoi ['DC) u
3asBIeHHAs MO3uIUs MunsHepro PD yOenuTenbHO TOKa3bIBalOT, YTO MHBECTHIIMU B «3EJICHYIO»
TeHepaIuIo IPUHOCAT MYJIbTUILTUKATUBHBIN COIMAIbHO-2KOHOMUYECKHH 3 (DeKT.

Jl1s ycTOMUMBOrO pa3BUTUSI TOPHBIX PETMOHOB Poccuu nepcreKTUBHBIMU HAINPaBICHUSIMU
SIBJISIFOTCA: PaCHIMPEHHE KaCKaJHOTO IMpUHIMNA CTpouTenbeTBa Maibix ['DC; pa3BUTHE COIHEUHOMN
reHepaluy C y4eTOM PETHOHAJIbHOM HHCOJIALMU; HMHTErpalus BO30OHOBISIEMON SHEPreTHKHU C
TYPUCTHYECKOM M  CEJIBCKOXO3SHWCTBEHHOW  HWMH(PPACTPYKTYypoH, a Takxke JajbHeHIee
COBEpIICHCTBOBAHWE MEXAaHU3MOB rocyaapcTBeHHol mnopaepxku (JAIIM BWD, Hanorosbie
npedepeHny, YIpoueHe TEXHOIOTMYeCKOro IPUCOSIUHEHN).

Takum o0Opa3zom, Mayasi 3eJeHas HSHEPreTHKa BBICTYMAET HE MPOCTO albTEPHATHBHBIM
HMCTOYHUKOM HSHEPIrUu, a CTPATErMUYE€CKMM HMHCTPYMEHTOM COLHAJIbHO-?KOHOMHYECKOTO Pa3BUTHS
TOPHBIX TEPPUTOPUIA, CIOCOOHBIM OJIHOBPEMEHHO PELIaTh 3a7aul SHEPro0e30nacHOCTH, 3aHATOCTH,
OIOIKETHOM YCTOWYMBOCTU U COXPAaHEHUS OKPYKAIOIIEH CPeIbl.
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OIEHKA TEXHOI'EHHO 3AI'PA3HEHHbBIX 3EMEJIb
ABIIEPOHCKOI'O MOJYOCTPOBA

Xoauna T.A.,
KaHo. OUo. HayK, npenooasamenb Kageopsbl NOU80BEOeHUs U KAOACMPA HEOBUNICUMOCMU,
bakunckuii 2cocyoapcmeennulii ynusepcumem
Cyaranosa @.T.,
MA2UCmpanm cneyuanrbHoCmu « IKON02U4eCKULl MOHUMOPUHS U OXPAHA NOYEY,
baxuncxuii cocyoapcmeennuiii ynusepcumem

Annomauyusn. 10-80% nanowagdmos AbuepoHcko2o nomyocmposa nod8epeaomcs AHmpono2eHHol mpancopmayuu 6
mou unu unou cmenenu. Cymmapnas niowadb HApYUeHHbIX U 3A2PA3HEHHBIX 3emenb nonyocmposa oocmueaem 29 700
ea (noumu 15% meppumopuu). CpasHumenvHulli AHATU3  AHMPONOLEHHO  USMEHEHHBIX NOY8  UYemblpéx
He(hmenpombICI08bIX PALIOHO8 U YCI08HO (POHOBLIX NOUE ADUIEPOHCKO20 HAYUOHATLHO20 NAPKA NO360IUL YCIMAHOGUND,
umo codepacanie Heqpmenpooykmos 6 3a2psizHéHHbIX pailonax npesvuuaem IJ[K ¢ 2,7-5,5 pasa.

Kniouesvie cnosa: nepmesazpsiznennvie 3eMau, msdjicelble Memaiivl, 0ecpadayust, AHMpOonO2eHHAask MPAHCHOPMAYUSL.

ASSESSMENT OF TECHNOGENICALLY CONTAMINATED
LANDS OF THE ABSHERON PENINSULA

Kholina T.A.,
PhD in Biology, lecturer in the Department of Soil Science and Real Estate Cadastre,
Baku State University
Sultanova F.T.,
Master's student in Environmental Monitoring and Soil Protection,
Baku State University

Abstract. 70-80% of the Absheron Peninsula's landscapes are subject to varying degrees of anthropogenic
transformation. The total area of disturbed and contaminated lands on the peninsula reaches 29,700 hectares (almost
15% of the territory). A comparative analysis of anthropogenically altered soils in four oil-producing areas and
conventional background soils in the Absheron National Park revealed that petroleum product concentrations in
contaminated areas exceed the maximum permissible concentration by 2.7-5.5 times.

Keywords: oil-contaminated lands, heavy metals, degradation, anthropogenic transformation.

AOIIEpOHCKUI IMONIyOCTPOB SIBJSETCS OJHUM M3 CTapeHInX pailOHOB MPOMBIIUIEHHON
HedTenoObun B Mupe. Haumnas c cepenunsl XIX Beka 371ech ObUIO A0OBITO, MO pa3iMyHBIM
OlLlIEHKaM, CBblII€ | MJpA TOHH HE(THU, YTO MOBJIEKJIO MAcCIITa0HOE 3arpsi3HEHHWE MOYBEHHOTO
nokpoBa. COBpPEMEHHOE H3KOJOIMYECKOE COCTOSHHE II0YBEHHOTO TOKpOBa AOIIEpPOHCKOIrO
MOJIyOCTpOBa (hOPMHUPOBAIOCH MMOJT BO3AECHCTBHEM IUTENbHON He(Terazoqo0bIdd, HHTEHCUBHON
ypOaHu3aluu, MPOMBIIIJIEHHBIX BHIOPOCOB M HEYJOBJIETBOPUTEIHHOTO COCTOSHHUSI KOMMYHAJIbHOM
uHpacTpykTypsl [1]. Ilo maHHBIM COBpEMEHHBIX HCCIIeNOBaHUM, HedTezarps3HEHHBIE MOYBBI U
BOZI0EMBI 3aHMMaroT okojo 13 800 ra (okomno 7% oOuieit miuomanu noiayoctposa). CymmapHas
IUIOIA/Ib HAPYIICHHBIX U 3arpa3HEHHBIX 3emenb gocturaet 29 700 ra (moutu 15% teppuropun) [2].

Ha AGmepone cooTHoLIeHHE TPE0Opa30BaHHBIX U €CTECTBEHHBIX 3KOCUCTEM cocTaisieT 80—
85:10-15, to ectp Ha 80-85% mnpeobpazoBanubix mnpuxoxutcs 10-15% ecrectBennbix. Ha
MOJIyOCTPOBE MPEACTABIE€Hbl BCE BHUAbl AHTPONOTEHHBIX JaHAMA(PTOB: arpOKYJIbTYPHBIMH,
TEXHOTCHHBIN U YpOAHUCTUYECKUH (CETMTEOHBIN). ATPOKYIbTYpHBIE TaHAMIA(THI HE TPEICTABIISIIOT
OMACHOCTH B JKOJIOIMYECKOM OTHOUIEHHM, TaK KaK K HHMM OTHOCSTCSI CElbCKOXO3SIIICTBEHHbIE
TUTOIIAH, cazbl. Y pOaHUCTHYECKUE JTaH ATl — 3TO JAHHOCTh HACTOALIETO BPEMEHH, CBSI3aHHAs
C MOCTOSIHHBIM YBEJIMYEHUEM TOPOACKHX 3aCTPOEK, J0pPOTr, MHKEHEPHBIX KOMMYHHKAIMHA U T. .
Hacenenue baky c¢ npuropogamu B 2025 r. coctaBuio 2,8 MJIH 4eloBeK, Torna kak B 2021 ono
cocTaBisuio 2,3 MiH 4enoBek. [lpomecc BHYTpeHHEH MUTrpalyy, CBSI3aHHBIM C IEpECEICHHEM
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CEJIbCKOT'O HACeJEeHHsI B CTOJUILY, MIOCTOSIHHO MPOJOJKAETCS, U, COOTBETCTBEHHO, YBEIMUNBAETCS
IJIOIIAb TOPOACKOM 3acTpoiiku. Ho camoe HeraTuBHOE BO3ACHCTBUE HA IIPUPOJHBIE SKOCUCTEMBI
OKa3bIBalOT TEXHOT€HHbIE U3MEHEHHS.

OCHOBHOW MPUYMHONW TEXHOTCHHBIX U3MEHEHUH MPUPOIAHBIX JIAHAMAPTOB HA TOIYOCTPOBE
ABIIAIOTCS HedTenoObIBaomas U HedTenepepadaThiBaroIIas IPOMBIIIIEHHOCTh, TaK Kak HEeTSHbIC
MECTOPOXKICHUSI CKOHIICHTPUPOBAHBI B OCHOBHOM Ha AOILIEPOHCKOM MOJIyOCTPOBE U MPHUJIETAIONICH
menbhoBoit yactu Kacrust. [1o pa3nuunbiv orieHkam, 3a 6osiee ueM 150 jieT mpoMBbIIIeHHON JOOBIYH
Ha TOJIyOCTpOBE OBLIO M3BJIECYCHO CBBIMIE | MIIpA TOHH HEe(TH, 3HAYMTEIbHAS YaCTh KOTOPOW B
pe3ysibTaTe TEXHOJIOIMYECKUX HapyIIeHUH OKa3ajach B IOYBE U IPYHTOBBIX BoJax [3]. B HacToswee
Bpema okoso 916 ywacTkoB cymmapHod 1wiomansio 13 800 ra mopakeHbl HEPThIO U
HedTecoepKallMMi TPYHTOBBIMH BOJaMHU, 4YTO cocTtaBiser 47% oOT cyMMapHOW IUIoHiaau
HapyIIEeHHBIX 3eMenb (Tabmuua 1).

Taoauua 1.
[Tokazarenu 3arps3HEHUS] TEPPUTOPHH AOIIEPOHCKOTO TIOIYOCTPOBA 110 IaHHBIM CBOJTHOTO
JKOJIOTUYECKOr0 aHaIN3a

Kareropus 3arpssHenus Ilokazarennb 3HaueHnune
3arps3HéHHabie  HedThIO W HedTecomepkanmmmu | Yucmo 3arpsA3HEHHBIX 916
IPYHTOBBIMH BOJaMU Y4acTKOB

CymmapHas tiomiane, ra | ~13 800

Yucno 3arpsI3HEHHBIX
Y4YacCTKOB

207

3arp$13HeHHe CTOYHBIMHU BOJAaMHU

CymmapHas iomans, ra | 47,5

Yucno 3arpsA3HEHHBIX
Y4acTKOB

264

HpOMI:IHIJ'ICHHI:IC 1 OLITOBBLIE CTOYHEIE BO/JBbI

CymmapHas iomane, ra |5 796

Yucno 3arpsA3HEHHBIX
Y4acTKOB

BbITOBBIE OTXOBI M HEPTSIHBIE Kapbepbl 52

CymmapHas toiomanp, ra | 3 248

HToro HapyleHHBIX U 3arpsI3HEHHBIX 3€MEIb Yucno y4acTkoB ~1400

CymmapHas wioniane, ra | ~29 700

Ha wHedre3arpsa3HEHHBIX yyacTKax, OOCIEIOBAaHHBIX B XOJ€ TIOJEBBIX BbIE3/IO0B,
3a(UKCUPOBaHBI: pa3pylIeHUE TYMYCOBOTO TOPHU30HTA, HapylIEHHWE BOJHO-BO3AYLIHOTO pEeXHMA,
M0JIaBJIEHUE TIOYBEHHOM OMOTHI, MOJIHOE YTHETEHHE €CTECTBEHHON pacTUTEeNbHOCTH. B psane mect
3arpsi3HEHUE OXBaThIBAET HIDKEJEXKAalllMe TOPU30HTHI Ha TITyOUHY 10 2—-3 M.

Jnst yroyOnéHHONW XapaKTEpPUCTHKU CTETEHUW TEXHOTEHHOM Harpy3Kd MpOBe/eHa OlIeHKa
coJiepKaHusl HePTENPOAYKTOB U TSKEIBIX METAJUIOB B TOYBAX HCCIEAYEMBIX PallOHOB B CPaBHEHUU
C JaHHBIMHM 110 KOHTPOJIBHOMY yYacTKYy.

CornacHo Tabnune 2, HauOoJiee BHICOKOE cojiepxaHue HePTernpo yKTOB 3aQUKCHPOBAHO B
I"apaparckom paiione — 5,5%, uto npessimaet [1/IK B 5,5 pa3za.
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Tadauua 2.

Coneprxanne HeTEIPOIYKTOB B IOYBAX UCCIEAYEMBIX pPailoHOB AOIIEPOHCKOTO MOJTYOCTPOBA

Paiion / yuacTok Heq)Ten&;) AYKTRL, IIK, % IpeBbimenue MK
AOm1. Harl. mapk (KOHTPOJIb) 0,6 1,0 Hwxe IT1K (Hopma)
Bunaramgu 48 1,0 B 4,8 paza
CabyHumn 3,9 1,0 B 3,9 paza
Cypaxanbl 2,7 1,0 B 2,7 paza
I"apanar 55 1,0 B 5,5 paza

Ha koHTposibHOM yuacTke 3TOT nokazareinb coctaBui 0,6%, 1. e. Huxe [1JIK. Pa3zpsiB mexny
HanOollee W HaMMEHee 3arps3HEHHBIM BAPHAHTOM COCTABIACT TMOYTH 9-KpaTHYIO Beln4uHy. B
bunaraaunckom paiione conepkanue HedTenpoaykroB — 4,8% (mpesbiiieHue B 4,8 pa3a); MOYBBI
3/1eCh MPAKTUYECKU YTPATUIIU CIIOCOOHOCTh K CaMOBOCCTAHOBJICHHUIO, NMPUOOpENIH XapaKTEpPHYIO
TEMHO-Oypyr0 U 4€pHyr0 okpacky. CaOyHumHckuii m CypaxaHCKUN pallOHBI XapaKTepU3YIOTCS
yMepeHHO# 3arpsizHéHHOCThIO (3,9% u 2,7% coorBercTBeHHO); B CypaxaHCKOM pailoHe mnpu
CBOEBPEMEHHOM BMEUIATEJIbCTBE BO3MOKHO YaCTUYHOE MPHUPOJAHOE BOCCTAHOBJIEHUE IMOYBEHHOTO
MIOKpOBA.

JlanHble TaOMUIBI 3 CBUAETEIBCTBYIOT O TOM, YTO BO BCEX UYETHIPEX HEPTETIPOMBICIOBBIX
paitonax konuentpauuu Pb, Cd u Zn npessimarot opuentupoounsie [1JIK. B 'apagarckom paiione
conepkanue cBuHna gocruraet 47 mr/kr (ITAK — 32 mr/kr; npessimienue B 1,5 pa3za), kaamus — 2,4
mr/kr (ITAK — 0,5-1,0 mr/kr; npeBsimenue B 2,4—4,8 pasza), nuaka — 102 mr/xr (ITJK — 55 mr/kr;
npessilieHue B 1,9 pa3a). Ha konTponasHOM yuactke koHueHnTpauuu Pb (18 mr/kr), Cd (0,6 mr/kr) u
Zn (45 mr/xr) ve npesbimaroT [1JIK. Hakonnenue Tsk€nbix MeTamioB 00yCIOBICHO KOMIUIEKCOM
HCTOYHUKOB: IPOMBIIUIEHHBIMU BBIOpPOCAMU, TPAHCTIOPTHBIMU 3MHUCCUSIMHU, CKUTAHUEM HEQTSHBIX
octaTkoB. COBOKYIHOE BO3/J€CTBHE HE(PTSIHOTO U THKEIOMETAIBHOIO 3arps3HEHUs] MOPOXKAAeT
CHUHEpPreTUUeCKUi JerpagalluoHHbIA 3(h(EKT, CyIIeCTBEHHO MPEBBIIIAIOMNN BIUIHUE KaXKJI0T0 U3
(bakTOpOB MO OTAENBHOCTH [4].

Tadauuna 3.
CopepxaHue THKETBIX METAUIOB B TIOYBAX UCCIICTYEMBIX paHOHOB
AGIIEpPOHCKOI0 OJIYOCTPOBA, MI/KI
Paiion / yuactok Pb, mr/kr Cd, mr/kr Zn, MI/Kr SHEIO T
3arpsisHeHHsl

AOm1. Harl. mapk (KOHTPOJIb) 18 0,6 45 MunumanbHas
Buunaramu 42 2,1 95 Bricokas
CabyHun 38 1,8 88 Bricokas
Cypaxanbl 35 1,5 80 YMepeHHas
["apanar 47 2,4 102 OueHb BBICOKAs
K (opyeHTHPOBO4YHBIE) 32 0,5-1,0 55 —

3akioyeHne. AHaIM3 TPUYMH U MAaCIITAOOB Jerpajallid BBIABWI MHOTO(MaKTOPHBIN
XapakTep HapyIIEHHOCTH MOYBEHHOT0 MoKpoBa. Hed1siHOe 3arpsa3HeHe ocTaércs JOMUHUPYIOIUM
¢bakTopoM: HedTezarps3HEHHBIC MOUBBI U BOAOEMBI 3aHMMaiOT okosio 13 800 ra (~7% miomiaau
MOJTyOCTPOBa), CYMMapHasl IJIOIIa/lb HAPYIICHHBIX U 3arpsA3HEHHBIX 3eMenb pocturaeT ~29 700 ra
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(~15% Tteppuropun). [lo pasznuunbiM oneHkam, oT 70 go 80% mnangmadToB MNOIyoCTpOBa
MOJIBEPraroOTCs TOW WM MHOM (pOopMe aHTPOIIOTEHHOH TpaHchOopMaIi.

CpaBHUTENBHBIN aHATU3 aHTPONOTEHHO M3MEHEHHBIX MOYB YETHIPEX HE(PTEIPOMBICIOBBIX
paiioHOB M YCIIOBHO ()OHOBBIX NMOYB AOIIEPOHCKOTO HAIIMOHAJILHOTO MapKa IMO3BOJIMI YCTaHOBHUTH
clenyromee: cojaepkanue HeTenpoaAyKTOB B 3arps3HEHHBIX parioHax mpesbimaeT 11K B 2,7-5,5
pa3a; konuentpanuu Pb, Cd u Zn npessimaror [1/IK Bo Bcex ucclieJOBaHHBIX HEPTETPOMBICTIOBBIX
paiioHax.
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VIIK 504.73 (470.620)

OXPAHSIEMBIE BUJIbI PACTEHUI HA TEPPUTOPHUHU OOIIT — MIAMATHUKA
MPUPOJBI «<KPYTAS BAJKA», PACIIOJIOKEHHOT' O B ITABJIOBCKOM PAVIOHE
KPACHOJAPCKOI'O KPASAL

HlymkoBa O.A.,
KAHO. OUOJ. HAYK, 2NABHBIU CheyuaIucm omaoena
HAYYHBIX UCCTIe008AHULL U IKOIO2UYECKUX NPOSPAMM
Hayuno-uccrnedosamenbckoeo uncmumyma npukiaOHou U 3KCHePUMEHMANbHOU IKOI02UU
@I'FOY BO «Kybanckuii eocyoapcmeernHulil acpapHulil yuusepcumem umenu U.T. Tpyoununay
IInkanosa H.A.,
KaHo. 6Uoa. HAYK, 0oyeHm Kapeopsl 2e03K0102UU U NPUPOOONONIb30BAHUS,
Kybanckuii cocyoapcmeennulil ynugepcumem
TIaiinaii A.A.,
KaHO. OUO. HAYK, 3a8€0YI0WULL OMOENIOM HAYYHBIX UCCIE008AHUL U IKOTOSUYECKUX NPOSPAMM
Hayuno-uccneoosamenvckoeo uncmumyma npukiaoHou U 9KCNepUMeHmanbHoU 9K0A02UU
@I'BOY BO «Kybanckuii 2ocyoapcmeennnbiii acpaphsiii yuusepcumem umenu U.T. Tpyourunay

Annomauusn. B eecemayuonnviii nepuoo 2025 2. Ovinu npogedensvi 2e0b0manuyecKue Uccied008anus Ha meppumopuu
OOIIT — namamuuxa npupoovt «Kpymas oanxa», pacnonosxcenrozo 8 Ilasnosckom paiione Kpacnooapckozo kpas. B
pacmumensvublx coobujecmeax @uvisAeneno 14 oxpaunsemvix 6uoo8 pacmenuu, 3sanecennvix 6 Kpachvle Knueu
Kpacnooapckoeo kpas u P®. [dana oyenxa ux obunus no wxane [pyde. Onucanvl cmenwuvie pacmumenbHvle
coobujecmsa, npouspacmaiowue na meppumopuu OOIIT.

Knrouesvie cnosa: OOIIT, namsmuux npupoosi, Kpymas 6anka, Ilasnosckuil paiion, oxpatsemvie 6udbl, pACMEHUs,
Kpacnas xuuea.

PROTECTED PLANT SPECIES IN THE TERRITORY OF THE NATURAL
MONUMENT «KRUTAYA BALKA», LOCATED IN THE PAVLOVSKY
DISTRICT OF THE KRASNODAR KRAI

Shumkova O.A.,

Candidate of Biological Sciences, Chief Specialist of the Department of Research and
Environmental Programs Research Institute of Applied and Experimental Ecology
Kuban State Agrarian University named after 1.T. Trubilin
Pikalova N.A.,

Candidate of Biological Sciences, Associate Professor of the Department of
Geoecology and Environmental Management Kuban State University
Gaidai A.A.,

Candidate of Biological Sciences,

Head of the Department of Research and Environmental Programs
Research Institute of Applied and Experimental Ecology
Kuban State Agrarian University named after 1.T. Trubilin

Abstract. During the growing season of 2025, geobotanical studies were conducted on the protected area of the Krutaya
Balka natural monument, located in the Pavlovsky District of the Krasnodar Territory. In the plant communities, 14
protected plant species were identified, which are listed in the Red Books of the Krasnodar Territory and the Russian
Federation. Their abundance was assessed using the Drude scale. The steppe plant communities found in the protected
area were described.

Keywords: protected areas, natural monuments, Krutaya balka, Pavlovsky district, protected species, plants, Red book.

CrenmHast pactuTenbHOCTH IlaBioBckoro paitona KpacHomapckoro kpas — 3TO 4acTh
YHUKQJIBHOTO mpupoaHoro Haciemuss Ky6ano-IlpmazoBckoit paBHMHBL B mpomwiom 310 Oblna
Ooraras BHUJOBBIM pa3HOOOpa3HMEM pPa3HOTPABHO-TUITYAKOBO-KOBBUIbHAS CTEMb, a ceiuac
€CTECTBEHHbIE JIaHIMadThl COXPaHWIMCh B OCHOBHOM B Oaikax, 1mo Oeperam pek WM Ha 0co00
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OXpaHSIEMbIX MPUPOTHBIX TEppUTOpHUsAX. PernonanpHblii mamsaTHUK npuponabl «Kpyras Ganka» —
OJIMH U3 HEMHOTHX COXPAaHUBIINXCS YYaCTKOB IIEJIMHHON CTENH B perroHe. Ero miomiaas coctaBiser
8,1ra. B pacrurensubix coobmiectBax OOIIT B ocHOBHOM mpeo0amaroT KcepodHIbHBIE H
Kcepome30(HITbHbIE BUIBI pACTEHUH, KOTOPbIE IPUCIIOCOOICHBI IEPEHOCUTh 3aCyXy M 3HOM; y TaKHX
pacTeHMii JIMCThSI MEJKHE, CH30-3€JIEHble M CEepOBaThie, a Yy HEKOTOPbIX, KaK y KOBBUIS, €CTb
CIOCOOHOCTh CBOpauMBaTh JIMCThsI BO Bpems 3acyxu. CemeiictBa Rosaceae, Lamiaceae, Poaceae,
KOTOpBIE CIIOCOOHBI IEPEHOCUTH TaKKE YCIIOBUS IPOU3PACTAHMS, 3aHUMAIOT 3HAYUTEIIbHYIO J0JII0 B
CIIEKTPE PACTUTENIBHOTO MOKpoBa. Ha Teppuropuu oTMeuaeTcss MpOM3pacTaHHE TaK Ha3bIBAEMOM
«HACTOSIILIEN CTEnW», WM KOBBUILHOW. Yale Bcero oHa Mpou3pacTaeT Ha 0ojiee KPYThIX CKIOHAX
0anKu, T7Ie yCIoBHA MpouspacTtanusi Oonee cyxue. OTMeueHO cooOIIeCTBO ¢ KOBbUIeM JleccuHra
(Stipa lessingiana Trin. et Rupr. s. 1.) Kak pa3HOTpaBHO-THITYaKOBO-KOBBLIbHOE. Bo (hioprcTnyeckom
pasHooOpa3un B cooOmiecTBax orMedeHo oT 5 10 30 BumoB. TpaBsSHUCTHIN MOKPOB B OCHOBHOM
JIBYXbBSIPYCHBIN: TIEPBBINA Apyc — 10 80 cM, BTOpOil — HazeMHbIH — 10 15 cMm. OOI1iee TpoeKTUBHOE
nokpeiTie — okono 90%. Me3oduabHBII BapHaHT CTENeil B OCHOBHOM IIPEJICTAaBIICH 3JIaKOBO-
pa3HOTpaBHBIM coob1ecTBOM. CooOIIECTBO MPOU3paACcTaeT Ha MEHEE KPYThIX CKIIOHAX, a TaKKe 10
nHy OalKH, CMEHSACh TPOCTHUKOBBIM COOOIIECTBOM. BricoTa TpaBOCTOSI B COOOIIECTBE TOCTUTAET
100 cM ¢ o01uM npoeKTUBHBIM OKpbITHEM 10 80—90%. B ieHTpansHOi yacTu 6anku Ha ee KPYThIX
CKJIOHaX TPOM3PACTAECT PA3HOTPABHO-COJOHEYHHKOBOE COOOMmECTBO. B HeM JOMUHHpYET
cononeynnk MoxHateiidi (Galatella villosa (L.) Rchb. f.)). Bcero BumoB oxono 30. Oo6riee
MIPOEKTUBHOE TOKpHITHE HEe gocturaet 50%, TpaBIHUCTBHIA TOKPOB HE COMKHYT. Takke 31ech
OIKCaHa KyCTapHUKOBAs CTEIb, COCTOSAIIAs U3 OXpaHsIeMOro Buaa — MuHaans Huskoro (Amygdalus
nana).

B BuoBOM pazHooOpa3uu B COOOIIECTBAX MOXKHO OTMETUTH Oojee 50 BHIOB, 37eCh ObLIH
ONMMCaHbl TaKWe BHJbI, Kak: IMIaHapa uyxkesdemuas (Marrubium peregrinum L.), acrtparan
scmapieroBsiii (Astragalus onobrychis L.), ocrposiogounuk Boaocuctsiit (Oxytropis pilosa (L.) DC.),
konokonpunk cubupckuii (Campanula sibirica L.), 3omauk kiy6HenocHbii (Phlomoides tuberosa
(L.) Moench), namuatka npsimas (Potentilla recta L.), oBcsuuma Bautuiickas (Festuca valesiaca
Gaudin), meipeii mon3yuutit (Elytrigia repens (L.) Nevski), mandeit ocrennennsii (Salvia tesquicola
Klokov & Pobed.), nyopoBHuk rosjoBuateiii (Teucrium capitatum L.), CHHErOJOBHHK MOJIEBOM
(Eryngium campestre L.), Tumbsia Mapmainta (Thymus marschallianus Willd.), semnsinuka 3enenas
(Fragaria viridis Weston) u ip.

UccnenoBanust B IlaBmoBckoM paiione KpacHomapckoro kpas Ha TEPpPUTOPHH TaMSITHUKA
MIPUPO/IBI TPOBOJIMIIMCH B MTO3THEBECEHHUM — paHHEeNeTHU nepuoA B 2025 .

HccnenoBanust mpoBOAMIUCH TTO OOMIETIPUHATHIM MeToAukaMm [1]. Criucku u3ydaemMbiX BHUIOB
pactenunii npusogsaTcs no Kpacnoii kuure Kpacnonapckoro kpas [5], onpenenurensm N.C. Kocenko
[4] u A.C.3epnoBa [2, 3], a Takke mo sieKkTpoHHBIM pecypcam (https://www.inaturalist.org;
https://www.plantarium.ru/page/search.html). Omnpenensiioch o0uIHe BHUAOB pacTeHHW, T. €.
KOJIMYECTBO YK3EMILISIPOB; ISl STOTO UCTIONIB30Baiach Imkaina [pyne.

ITo pe3ynbpraTraM uccieaoBanus ObLIO BBISIBICHO 14 BUIOB pacTeHUl, 3aHECEHHBIX B KpacHyro
kaury KpacHomapckoro kpas [5] u PO [6]. JlaHHBIE BUIBI OTHOCSTCS K IBYM OTJEJIaM, TPEM Kilaccam
u 8 cemeiictBam (tabmuma 1). K ormeny GNETOPHYTA otHocWTCS OAMH BUJ — XBOWHHUK
nByxkonockoBeiii (Ephedra distachya). Jlanusiii Bunm mpouspacraer no Opoke KpyToit Oankw,
npenanodntas 6ojaee KcepoPUIbHBIE YCIOBUS MTPOU3PACTAHUS.

K ornmenry MAGNOLIOPHYTA otHocsatces nBa ki1acca MAGNOLIOPSIDA u LILIOPSIDA.
W3 HUX OTMEYEHO, UTO K JIBY/IOJIbHBIM OTHOCSTCS 9 BHJIOB, TAKUX KaK: TOPUIIBET BeceHHui (Adonis
vernalis), nomonoc uunonuctHeiii (Clematis lathyrifolia), munnans muskuit (Amygdalus nana),
xuBydka Jlakcmana (Ajuga laxmannii) u nap.; B kiacce OIHOIOJNBHBIX — 4 Buaa (OenbBaUsS
Benukosiernnas (Bellevalia specios), xacaruk moxusiid (Iris notha), k. xapmaukossiii (1. pumila),
koBbLIb JIeccunra (Stipa lessingiana)).
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Taoauna 1.
OxpaHsiemble BUJbl PACTEHUM, ONMCAHHBIE HA TEPPUTOPHUU
OOIIT — INamsitHuK npuposl «KpyTtas 6ankay
[TpupoaooxpaHHbIit
No craryc o Kpacnoit IIpuponooxpaHHbIil
. /I] Bun KHUTE cratyc no KpacHoit
KpacHogapckoro kaure PO**
Kkpas*
Otnen GNETOPHYTA
Kiracce EPHEDROPSIDA
CemeiictBo Ephedraceae
1. XBOWHUK JIBYXKOJOCKOBBII 3 VB B
Ephedra distachya L. 1753
Ormen MAGNOLIOPHYTA
Kiracce MAGNOLIOPSIDA
CewmeiictBo Ranunculaceae
2. l'opunBer BeceHHMIA,
AJIOHHC BECEHHUM
Adonis vernalis L. 1753 3VB B
[Adonanthe vernalis (L.) Spach, 1839;
Adonis pratensis Ledeb 1841; Adoniastrum
vernale (L.) Schur.; Chryso
3. JIoMOHOC YHHOTUCTHBIN
Clematis lathyrifolia Bess. Ex Trautv. 1842 1VB B
[C. pseudoflammula Schmalh. ex Lipsky,
1894]
CewmeiictBo Rosaceae
4, MuHanb HU3KUAM,
bob6oBHUK
Amygdalus nana L. 1753 3VB B
[Prunus nana (L.) Stokes, 1812]
CewmeiictBo Fabaceae
5. AcTparai aBCTpUHCKUI 3VB B
Astragalus austriacus Jacquin, 1762
CemeiictBo Lamiaceae
6. Kusyuka Jlakcmana 3VB B
Ajuga laxmannii (L.) Benth. 1835
7. KoTOBHHUK MENKOIBETKOBBIN
Nepeta parvifiora Bieb. 1808 3VB —
[N. ucrainica auct.]
8. 30IMHMK KOIIOUHHA 2 UIC B
Phlomis pungens Willd. 1800
9. [Handeit sdnonckuit 3VB 3
Salvia aethiopis L. 1753
10. [Handeit moHUKarOIHIA 3VB B
Salvia nutans L. 1753
Knacce LILIOPSIDA
CewmeiictBo Hyacinthaceae
11. benbBanus BemuKoaeHAS
Bellevalia speciosa Woronow ex Grossh.
1925
[B. lutea Bordz. 1926; Hyacinthus 21e 2
sarmaticus Pall. ex Miscz. 1927; Bellevalia
sarmatica (Pall. ex Miscz.) Woronow, 1927]
Cewmeiictso Iridaceae
12. | Kacaruk noxHslid | 2 UC 2

200


https://www.plantarium.ru/page/view/item/41302.html

MpupodHo-pecypcHbIli MTomMeHyuan U 3Kosa02u4eckas peabuaumayus 0e2padupo8aHHbIX 1GHOWAgpmMos

Iris notha Bieb. 1819
13. Kacaruk kapiIukoBbIit
Iris pumila L. 1753

[1. aequiloba Ledeb. 1823; I. taurica Lodd. 3VB B
1830]
CewmeticTBo Poaceae
14, Kosbuib Jleccunra,
Kososuts bpaynepa
Stipa lessingiana Trin. et Rupr. s. I., 1842 3VB -

[incl. S. lessingiana subsp. lessingiana u S.
lessingiana subsp. brauneri Pacz.]

[Ipumedanue: * npupomooxpanHsiii cratyc no Kpacnoii kuure KpacHomapckoro kpasi: KaTeropus
2 — «Ucuezaromue» win 2MC; kateropus 3 — «Ys3BuMbie» win 3YB.

** mpupomooxpaHHbIi cTatyc o KpacHoit kaure PO:

Kareropuu cratyca peaxocTu BUAOB (TIOABHJIOB, MOMYJISILMK), 3aHECEHHBIX B KpacHyro KHUTY
Poccwuiickoit Depepanun, ONpeneNstoTcs IO Cleayoomed mkane (OyKBeHHbIE IOIKATETOPUH IS
pacTeHuil ¥ TpUOOB):

2 — COKpamaromuecss B YHCICHHOCTH W/WIM pPacHpoCTpaHeHHH. TaKCOHBI C HEYKIOHHO
COKpalaroleics 4MCcIeHHOCThI0, KOTOpbIE MpH JalbHEHIIeM BO3ACHCTBHU (PAKTOPOB, CHUKAIOLIMX
YHCIIEHHOCTh, MOTYT B KOPOTKHE CPOKH TOTACTh B KATETOPHIO HAXOISAIIIXCS MOJT yTPO30i NCUE3HOBEHUS:

a) TaKCOHBbI, YHCJIICHHOCTb KOTOPBLIX COKpala€TCcd B PE3YyJbTATC U3MCHCHUA yCJIOBI/Iﬁ
CYIIIECTBOBAHUS WIIN Pa3pylICHUS MECTOOOUTAHUH;

0) TaKCOHBI, YUCIIEHHOCTh KOTOPBIX COKPAIIAETCS B PE3yNIbTaTe YPE3MEPHOTO HCIIOIB30BAHMS UX
YEeIIOBEKOM W MOXKET OBITh CTaOWIM3WpPOBAaHA CIIENUATBHBIMH MEpaMH OXpaHBI (JIEKapCTBEHHBIE,
MIUIIEBEIC, TEKOPATUBHBIC U JP. PACTCHISI).

Kak Bupno u3 tabmuimsl 1, kareroputo u cratyc 3YB unu «Ys3Bumbie» umeroT 11 BuioB
pactenuii. K 910l Kareropuu, HanpuMmep, OTHOCSITCS: KacaTHK Kapiaukoseiid (Iris pumila), mandeit
nonukaronuii (Salvia nutans), mr. aduornckuii (S. aethiopis), kotoBuuk MenkorBeTkoBbiii (Nepeta
parvifiora), »xuByuka Jlakcmana (Ajuga laxmannii). K 3Toif kareropust OTHOCSATCSI BHIBI C MaJOi
YHUCICHHOCTBIO WJIM CIOPAJUYHO MPOM3PACTAIOIIME, Yy KOTOPBIX OTMEYEHO COKpalleHHe
yucierHoctu [5]. K kareropun u crarycy 2UC wn «Vcuesaronuey oTHOCATCS TP BUJA: KACATUK
noxueiid (Iris notha), 6ensBanus Benukonennas (Bellevalia speciosa), somauk komouwnii (Phlomis
pungens). K xateropun 2MC OTHATCS BUABI, PUCK MCUE3HOBEHUS KOTOPHIX Ha TEPPUTOPUHU Kpast
BBICOK, TaK KaK MX YHCIEHHOCTh 3HAYUTENIbHO COKpaTHiack 3a nocneanue 10 et [5].

B Kpacnyto kaury P® (2024) 3aneceHo aBa Bujaa: kacatuk jaoxHsii (Iris notha) u 6enbBanus
senmkoneniHas  (Bellevalia speciosa). JlanHble BHIBI HMMEIOT KATETOPUI0 M CTAaTyC 2 WIH
«Cokpararommecs: B YUCICHHOCTH /WA PACIIPOCTPAHSHUN.

[Ipn u3y4yeHHHM pacTUTENHHOTO MOKpOBa Obla JlaHA OIEHKAa OOWJIMIO OXPaHSIEMBIX BHJIOB
pactenuii. O0mIMe OXpaHsAEMBIX BHJIOB OmNpenessiioch mno mkane pyne (¢ gomomHeHusMu A.A.
VYpanosa (1935) u I1.J. SApomenko (1969)) (tabnuua 2).

Taoanma 2.
OO6ure oxpaHseMbIX BUJIOB 10 mkaie [pyne

Bun Obunue
XBOWHHUK JIBYXKOJIOCKOBBIN Cop:
Ephedra distachya (30-50%)
T'opuuBet BeceHHuU Cop:
Adonis vernalis (30-50%)
JIoMOHOC YMHOJIUCTHBIN Sp
Clematis lathyrifolia (10-30%)
Munzaane HU3KUH Copz
Amygdalus nana (50-70%)
AcTparai aBcTpuiCKAi un
Astragalus austriacus (0-5%)
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Kusyuka JlakcmaHa Sol
Ajuga laxmannii (5-10%)
KoTOBHHK MENKOLIBETKOBBII Un
Nepeta parvifiora (0-5%)
30MHHK KOIOUHIA Sol
Phlomis pungens (5-10%)
andeit >¢puonckmii Sp
Salvia aethiopis (10-30%)
Hlandeii moHnKarommii Cop:
Salvia nutans (30-50%)
benpBanms BemmkonenHas Sp
Bellevalia speciosa (10-30%)
Kacaruk noxHbIi Sp
Iris notha (10-30%)
Kacatuk xapimkoBbIid Sp
Iris pumila (10-30%)
Kosbuib Jleccunra Cops
Stipa lessingiana (70-90%)
[Ipumeuanue:

Un (unicum) — eJMHCTBEHHO;

Sol (solitariae) — emuHIIHO;

Sp (sparsae) — paccesiHHO;

Copi(copiosae;) — mocTaTouHO OOHITBHO;

Copz(copiosaez) — 06HIIBbHO;

Cops(copiosaes) — oueHb OOMITBHO;

Soc (sociales) — maccoBo (COMKHYTO).

OTMeueHHbIe BUIBI SBIISIOTCS CTEMHAKAMHU U IPOM3PACTAIOT TOJBKO B CTEMHBIX COOOIIECTBAX.
Taxk, HanpuMmep, KoBbUIb JleccuHra aBigercs 3Au(pUKATOPOM pa3HOTPABHO-TUITYAKOBO-KOBBUIbHBIX
creneii; Ha Tepputopun OOIIT «Kpytas Ganka» OH OTMEUYEH Ha IUIOCKMX BeplIMHax Oajok. Bun
OIMCaH B Pa3HOTPABHO-KOBBUIBHBIX COOOIIECTBAX, MMEET COMKHYTBIN IOJIOT, 10 mmKaie [pyae emy
nprcBoeHa kareropust Cops.

K wmaccoBo mnpoumspacramomyM BHJAM OTHECEHBl XBOWHHK JBYXKOJIOCKOBBIM, TOPHIBET
BECEHHUH, MUHJaJIb HU3KHH, mandel nonukaromuid. /laHabIM BUjaM nprucBoeHsl kareropun Copr u
Cop2. Tak, Hanpumep, MUHAAIb HU3KUM oTMedeH nmo Bceil tepputropun OOIIT: on wyame Bcero
3aHUMaeT KpyThle CKJIOHBI, a Takke OpoBKM Oanmok. MuHAamb (OpMHUpPYET I'yCThble 3apOCiH, He
IIPEBBIIIAOIINE OJHOTO METPa BBICOTOM, M CO3/Ia€T TAK HA3BIBAEMYI0 «KYCTapPHUKOBYIO cTemby. M3
Pa3sHOTPaBbsl TaKKe OOMJIbHBI TOPULIBET BECEHHHH M mandeil MOHMKArOMU; 3TH BHJIBI MaccoBO
MIPOM3PACTAIOT TIO0 CKJIOHAM OaJIOK, 9acTo (hOPMUPYS KENTHINA aclIeKT paHHEH BECHON M (PMOJICTOBBII
— B MIOHE.

Kareropust Sp mim «paccessHHO» TPUCBOCHA CIIEAYIONIMM BUAAM: JOMOHOC YHHOJIMCTHBIH,
mandeit a¢puonckuii, GeabBaIns BEIUKOJICMHAS, KACATUK JOXKHBIM, K. KapIUKOBBINA. JlaHHBIE BUIIBI
BCTpevaroTcss 1o ckioHaMm Oanok Ha Bced Tepputopun OOIIT. OHm mnpeamouutaror Oomee
3aCylUIMBbIE MECTOOOMTAHUS, Yalle BCEro Mocessisich Ha KpyThiX ckioHax. Hlandeit spuonckuit
pPAacCessHHO BCTPEYAETCS MO BCEH TEPPUTOPHUH, SIBISIETCS JBYJIETHUKOM, UMEET BBICOKYI) CEMEHHYIO
IIPOLYKTUBHOCTb U PEIKO OTMEYAETCS B IOCEBAX CEIBCKOXO35MCTBEHHBIX KYJIBTYP.

EnnandHO, ¢ mpoekTUBHBIM MOKpBITHEM 5-10%, OTMEYEeHBI ClenyroIIue BHIBI JKHBYYKA
JlakcMaHa, KOTOBHUK MEJKOLBETKOBBIN, 30IHUK KOJIOYMi; B Kareropun Un «eIuHCTBEHHBIN» (0—
5%) ObLT OTMEYEH acTparaji aBCTPUHUCKUMN.

[leHonomynAnMy OXpaHsAEMBbIX BUJIOB PACTEHUH HAXOAATCA MOJ yTpo30i Mcue3HoBeHus. Tak,
HaIpuMep, KOBBUIb CTPAJacT OT PACHAIIKU 3€MEJIb IO HY Kbl CEJIbCKOT0 X0351CTBA, 3a4aCTyI0 — OT
MOKapoB M BbIMaca CKoTa. K ecTecTBEeHHBIM (akTOpaM PHUCKA OTHOCATCS IMPHYPOUYEHHOCTh K
CTEIMHBIM COO0LIECTBAM, MAJIOYUCICHHOCTD MOMYJIALUH.
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Takum oOpa3om, 3a BpeMsi TTOJIEBBIX UCCIIETOBaHMM, IPOBEICHHBIX B BECCHHUI TIEPHO/I, OBLIO
oTMeueHo 14 BuioB pactenuii, 3aneceHubix B Kpacnyto kuury Kpacuonapckoro kpas [5] u Kpacuyto
kaury P® [6]. belma naHa omneHka OOWJIMIO BBISIBICHHBIX BHJIOB: OTMEUYEHO, YTO KOBBUIb
MIPOU3PACTACT OUYEHb OOMIBHO, MACCOBOE MTPOM3PACTAHNE BHISBICHO Y YETHIPEX BHJIOB, CIUHUYHOE U
paccesiHHOoe — y 9 BunoB. CremnHble coobmecTBa KpacHomapckoro kpass HEOOX0IUMO COXPAHSITh, TaK
Kak X OOJbIlas 4acTh pacliaxaHa MoJ HYXK/bl CEIbCKOTO XO35HCTBA, W3-3a Yero OoJbIIasi 4acTh
MTONYJISIIMKN CTEITHBIX BUJOB MOXKET OBITh yTEpsHA.
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YAK 911.52

IMPUPOJHO-IKOJIOI'MYECKAA XAPAKTEPUCTUKA JJAHAIIAD®TOB
BOCTOYHO-3AHTE3YPCKOI'O DKOHOMHUYECKOI'O PAHOHA ABEPBAVI)KAHA

KOcudosa M.M.,

KaHo. Ouou. Hayk, ooyenm, 3a6. kageopoti «l eoepaghuueckas sxonoeusy,
bakunckuii cocyoapcmeennwiii ynusepcumem, baxy
Mamumona T.T.,
npenooasamens kageopwl «I eocpaguueckasn sxonocusny,
Bakunckuii cocyoapcmeennwiii ynusepcumem, baxy
Ammzage HI.H.,
doxmopanm xageopwl «l eocpaguueckasn sKon02us»,
bakunckuii cocyoapcmeennwiii ynusepcumem, baxy

Annomauyun. B meuenue 30-nemmueii oxxynayuu Bocmouno-3anee3ypcKuti dKOHOMUYeCKUll pation nooeepeasics
6030€UCMBUI0 PA3IUYHbIX AHMPONOLEHHBIX (AKMOpos, MAKUX KAK HeCmabuibHOCMb 3eMAeN0Nb308aHUs, Npobensl 6
9KOHOMUYECKOM YNPABLeHUl, Nospexdcoenue UHGPACmpyKmypvl u m. 0., Komopwvle, HAPAOY C KIUMAMUYECKUMU
Gaxmopamu, okasanu cunvbHoe GIUAHUE HA OUHAMUKY pACMUmMenbHo20 nokpoea. bvina cocmaenena nanowagpmuas
Kapma 3KoHoMu4ecko2o paiona 6 macuimade 1:800 000, na ocroee komopou ObLI0 onpedeneHo pacnpeoeienue 5 munos
aanowapma, 10 noomunos u 35 eudos ranowagma Ha meppumopuu, a MaKx’ce NPUEEOCHbL COBPEMEHHbIE NPUPOOHO-
IKONOSUYECKIUE XAPAKMEPUCUKI OCHOBHBIX NHOOMUNOE 1aHOuagdma.

Knroueswvte cnosa: Bocmounulii 3anzeszyp, anonutickue u cybanpbnuiickue iyed, apuonsle jecd, Cmentule 1aHouagmol.

NATURAL AND ECOLOGICAL CHARACTERISTICS OF LANDSCAPES IN THE EAST
ZANGEZUR ECONOMIC REGION OF AZERBAIJAN

Yusifova M.M.,
PhD in Biology, Associate Professor, Head of the Department of Geographical Ecology,
Baku State University, Baku
Mamishova T.T.,
Lecturer, Department of Geographical Ecology,
Baku State University, Baku
Alizade Sh.N.,
PhD student, Department of Geographical Ecology,
Baku State University, Baku

Abstract. During the 30-year occupation of the East Zangezur economic region, it was exposed to various anthropogenic
factors, such as land-use instability, gaps in economic management, infrastructure damage, and so on. These, along with
climatic factors, had a strong impact on vegetation dynamics. A landscape map of the economic region was compiled at
a scale of 1:800,000, revealing the distribution of five landscape types, 10 subtypes, and 35 landscape units within the
territory. The map also provides the current natural and ecological characteristics of the main landscape subtypes.
Keywords: East Zangezur, alpine and subalpine meadows, arid forests, steppe landscapes.

PactuTtenbHbIN TOKPOB SBISETCS OAHUM M3 TTIABHBIX TIOKa3aTeNel CTaOUIbHOCTA SKOCUCTEM
1 OMOTIPOYKTUBHOCTH B TOPHBIX JaHAMAPTaX U CINTACTCS OJHUM M3 HanOoJiee 4yBCTBUTEIIBHBIX
KOMITOHEHTOB Ha (pOHE M3MEHYMBOCTH KJIMMAaTa M aHTPOIOTEHHOTO BO3JIeHCTBUSA. OCOOCHHO B
TOPHBIX CHCTEMAaX CO CJIIOKHOUM CTPYKTypoi penbeda nuddepeHuaius TeMiepaTypHO-0CaJ0qHOTO
peKHMa TO BBICOTE, SKCIO3WIMU M YKJIOHY CKJIOHA, MOYBEHHO-JIUTOJIOTMYECKUE YCIOBUS H
THJIPOJIOTHICCKUH UM pe3ko TudGepeHITUpYIOT TPOCTPAHCTBEHHYIO OPTaHU3AIMIO M IMHAMUKY
pacTUTENBHOTO OKpOBa [2].

[ToaTomMy, KOrna oOl€HKa M3MEHEHHMH PacTUTEIbHOCTH OTPAHMYMBACTCS TOJBKO OOIIKMMU
WHJCKCHBIMH KapTamH, JaHAMA(THBIE MEXaHU3Mbl U3MEHEHUW M 30HBI PHCKa MOTYT OBITh HE
MOJIHOCTHIO BbISICHEHBI. KOMIUIEKCHBIN MOAX0/I, yUUTHIBAOIINMA JaHAmA(THYIO JuddepeHnnanuio,
MO3BOJISIET KOJIMYECTBEHHO 00OCHOBATH, «T/I€ M MPH KaKUX JAHAMA(THBIX YCIOBUSX) MPOUCXOIUT
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JVUHAMUKa pacTUTEJBHOCTH, M 0Oojlee TOYHO ONPENENUTh IPOCTPAHCTBEHHYIO CTPYKTYpY
HKOJIOTUYECKOH CTaOUIBHOCTH.

Pernon Bocrounoro 3anre3ypa (Kapabaxckoe BynkaHudeckoe Iiato — [ 'ekapckas
KOTJIOBHHA) SIBJISIETCA CTPATETMYECKH Ba)KHBIM PallOHOM, OTIMYAIOIIMMCS KaK NPUPOJHBIM U
reorpauueckuM pazHooOpazueM, TaK U COBPEMEHHBIMH 3KOJOIMYECKHMMM IpoOjieMaMH.
AnbpnuicKo-cyOanbUiCKue JIyra, JECHbIE MAacCHBBI, 3aCyIUIMBBIC MEpPEXOJIHbIC JaHAMA(TH H
IUJIpOMOPQHBIE 30HBl HAa Pa3HbIX BBICOTaX PErMOHA CO3JAIOT B3aMMOJONOJIHSAIOUIYI0 MO3AUYHYIO
CTpyKTYypy. B TO ke Bpems HaOmromaemMoe B IMOCIEAHUE NECATHICTHS MOTEIUIEHHUE U KOJeOaHUs
pe)KuMa OCaJKOB MOTYT BIMATh Ha BOAHBIM OajaHC TOPHBIX SKOCHUCTEM M YCHUIMBATh
MPOCTPAHCTBEHHYIO M3MEHUYMBOCTh pacTuTeiabHbiX curHaioB (NDVI). Kpome toro, nmurenbHbIiM
KOHQUIMKT W OKKymnanus Bocrtounoro 3anresypa B mnepuoa 1990-2020 rTomoB HapyUIuiIn
YCTOMYMBOCTb  3€MJIETIONIB30BAHUSl W YBEJIMUWIM BEPOATHOCTh BIMSIHMS Ha JUHAMHKY
PacTUTENILHOCTH HEKJIMMATHYECKUX (PAKTOPOB, TAKUX KaK MPOOEIibl B SKOHOMUUYECKOM YIIPABICHUH,
MOBPEXKACHUE HH(PPACTPYKTYPHI, JOKaJIbHbIE HAPYLICHUS U M10XKAPBI.

Teppuropust BocTouHo-3aHre3ypckoro 3KOHOMHUYECKOr0 pernoHa, 0JJHOro U3 OoraTeiinx
MIPUPOJHBIMH pecypcamMu peruoHoB AzepOaiipkanckoil Pecry0inku, OXBaThIBaeT IOT0-BOCTOYHYIO
yacth Masioro KaBkaza. B 3T0oT peruon BXoasaT 5 aAMMHUCTPAaTUBHBIX pailoHoB — Kanbamxapckuii,
Jlaunnckuii, ['y6annm, [Hxabpamnckuii u 3anrminanckuit (7078 km?) [7]. JlanmmadTtHas cTpyKTypa
pernona BoctouHblil 3aHre3yp B MPOLUIOM IPETEpIesia 3HAYUTEIbHbIE PETPECCUBHBIE N3MEHEHHUS
[0/l BJIUSHUEM OKKYIAllMM, BOCHHBIX JAEWCTBUH M TEXHOTEHHBIX IpoueccoB. [11aBHasg 1enp —
UCIIOJIb30BaTh pPE3yJbTAaThbl IPOBENCHHBIX HAy4YHBIX MCCIECIOBAaHUM 11 BOCCTAHOBJICHUSA
JerpaiipOBaHHbIX JaHAIIA(TOB 3TOTO PErHoOHa.

['maBHBIMM TOpHBIMU XpeOTaMH pernoHa sBisitoTcst Bocrounas ['oiiua u Myposnaar. 3nech
CMEHSIOT Jpyr Jpyra riIyOOKWe, OYeHb HHTEHCHBHO DPACWICHEHHBIE TOPHBIE XPEOTHI, CKIIOHBI
pa3IMYHOIO YKJOHA, TOpHbIE JOJIMHBI M TIyOOKHE KaHbOHBL. BpIcHIas TOYka TEppUTOPUU —
Famumnar (3724 M), — pacrnoyniokeHa B MypoBIarckoM aHTHKJIMHAILHOM TOPHOM XpeOTe. DToT
XpeOeT CI0XKEH BYJIKaHO-OCAJI0OYHBIMU MOpOJaMM ropckoro Bo3pacta. K rory or XuHamupaara B
cyOMepuInOHAIbHOM HAMpaBlIeHUH MpocTupaeTrcs Boctouno-I oityackuii xpedeT, OTHOCSIIHICS K
BoctouHo-3aHre3ypckoMy = SKOHOMHYECKOMY  pailoHy. OTOT TOpHbI  XpeOeT  CioXeH
BYJIKAHOKJIACTUYECKMMH U IUIMOLEHOBBIMU BYJKAHWUYECKUMHU MOpOJaMHU 3o0IleHa. Bricouaiimas
BepmnHa — ['etugar (3399 m). Ero BocTrouHast BeTBb, XpebeT MUXTOKEH, 00pa3oBaHa KPYIHBIM
AHTUKJIMHAJIBHBIM MOJHSITHEM U BEPXHEIOLIEHOBBIMU IPAHUTOUIHBIMU MHTPY3USMHU. Bricouaiimas
BepunHa — Jlanunar (3616 m). K 3anany ot Kapabaxckoro xpe0ta, B Kanbamxapckom u JlaunHckoM
paitonax Boctounoro 3anresypa, Haxonutcsi Kapabaxckoe Bynkanumdeckoe miuato. OHO sBisercs
caMbIM BBICOKMM B METAaaHTHKJIMHAJIBHOM cucreMe Masnoro KaBkasa u 0JHOBPEMEHHO UIPaeT poiib
KpynHoro Bojopasnena pek Kyp u Apa3. Ero ocHOBHBIMU penbe@HBIMU (pOpMalMsIMU SBIISIOTCS
KpynHble Byakanndeckue MaccuBbl (boityk Umurmner (3550 M), Keseinrene (3183 m) u n1p.), a Takxke
naBoBble Tuiato u otoku 11 u IV mepuonos [5].

Crnenpl BepXHEMJICHCTOIICHOBBIX OJIEZICHEHUH (Kapbl, TPOTOBBIE JOJMHBI) OOHApPY>KEHBI B
xpedtax Myposnar u Bocrounas I'oiiya, a taxke Ha KapaGaxckom BYJKaHUYECKOM ILIaTo.
I'eonornuecknii BO3pacT Mopoj MOCTENEHHO YBEIWYMBAETCA O BBICOT Ha TeppuTopun BocTouHo-
3aHre3ypckoro 3KOHOMHYECKOTO perroHa. ['opHble pailoHbI CIOKEHBl W3BECTHAKAMH, CIaHIAMH,
UHTPY3UBHBIMHU U 3(pPy3UBHBIMU TOPOJAAMU ME3030MCKOT0 MEPUOJIa, B TO BPeMs KakK MpeAropHbIe
PaBHUHBI M MEXTOpHbIE BIAJUHBI CJIOKEHbl AJTIOBUAIBHBIMU OTJIOXKEHUSIMH YETBEPTUYHOIO
nepuoja [4]. Kapabaxckoe ByJKaHHYECKOE IJIaTo 00raTo MOTYXIIUMH BYJIKaHAMHU.

B  nangmadTHRIX moscax  BocTouHO-3aHre3ypckoro - SKOHOMHYECKOTO  paioHa
MOJYITyCTBIHHBIM, CyXOCTEHHBIH, TOpPHO-JIECHOW, TOPHO-TYyroBOM, CyOHUBaIbHBIM MoOsica,
yepeayroluecs: OT MPEArOpHOro K BBICOKOTOPHOMY, JEMOHCTPUPYIOT 3aKOHOMEPHOCTh BBICOTHOM
g depeHIHaInu.

Cnenyer noGaBUTh, YTO B IIpelesiaX BBICOTHBIX JIAaHAMA(PTHBIX IOSCOB HaOIHOAAETCS
TEHJEHIMS K 3aCyLUIMBOCTH KJIMMaTa ¢ ceBepa Ha tor Ha ManoMm KaBkase u ¢ 3amajga Ha BOCTOK Ha
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bonsmom Kagkaze. Ilo 3Toi mpuunHEe HAOMIOAAIOTCS COOTBETCTBYIOIIME HM3MEHEHHUS B COCTaBe
OMOTHYECKMX KOMIIOHEHTOB JaHmagdra.

B BricoTHO nuddepennmanuu nanamadra KOHTPACTHl U U3MEHEHUs 0oJiee BBIPaXKEHbI, YEM
B TOPU30HTAJIBLHON, YTO OOYCIIOBJIEHO paclpe/eleHHeM Me30- U MUKpOpenbeHBIX (hopMaluii B
paiioHe 1 JIUTOJIOTUYECKUM COCTaBOM (POPMUPYIOLTUX UX OPo. C Ipyroil CTOPOHBI, OUY€Hb BaKHBIM
¢akTOopoM BBICOTHOW nudepeHanun ABIsSeTCS OOHAXXCHHE TOPHBIX CKJIOHOB, CO3/AI0IIee
YCIIOBUS [ AJICHUSI COJTHEUHBIX JTy4eil. CKIIOHBI BCeX JOJUH, YIIEIHi 1 GPOHTOB TOPHBIX PalilOHOB
pa3IMYHON OpHeHTaluu (CeBep, CEBEPO-BOCTOK, IO M IOr0-3alaj) UMEIOT pa3Hble [MOKa3aTeau B
3aBHCHMOCTH OT 0ajlaHca Teria U BIaXKHOCTH.

Janowagpmer Bocmouno-3anze3ypckozo Ikonomuueckozo paiiona. B cooTBeTcTBUM C
LIEJBI0  TIPOBEICHHOIO0 HCCIIeNOBaHUS Oblia cocTaBieHa KpymHomacmrTabuas (1:800 000)
COBpEMEHHasi KapTa MPUPOJHBIX JaHIMA()TOB C HCIOJIB30BAaHMEM T'€OMH(POPMALMOHHBIX
TEXHOJIOTUI Ha OCHOBE CITyTHUKOBBIX CHUMKOB BocTOuHO-3aHre3ypckoro permoHa u MaTepuajoB
MIOJIEBBIX HcCcieoBaHUM. JlereHnaa CcoOCTaBIEHHOW MJii UCCIENYEMOM TEppUTOPUU  KapThl
naHAmadToOB MOCTPOEHA MO MEPAPXUUECKOMY MPHUHIIUITY U OXBaThIBaeT 5 TUMOB daHamadTos, 10
noATUIoB u 35 BuaoB naHamadroB. JlaHHbIE, MPeNCTaBICHHBIE B TAOIUIE, OTPAXKAIOT IJIONIAIh
(KxM?) 11O THUTIaM ¥ TIOJITUIIaM JIaHIIa(TOB.

Taoauma 1.
OcHoBHbIe JIaHAIa(Q THRIE THITBI B TOATUIIEI BOCTOYHO-3aHTe3ypCKOTO
HYKOHOMHYECKOTO paiioHa

Ne Jlaramad THRIC TUIBI M TTOTHITEI ITmomane
ra %
Buicokozophvie ranowagdmol ¢ X0M00HBIM U GIANCHBIM KIUMAMOM 101,91 1,44
1 CkanucTeie TaHamapThI 4,29 0,06
2 CyOHuBabHBIE JIAaH A THI 97,62 1,38
Topno-nyeosvie 1anowagpmol ¢ MASKUM U XOTOOHBIM KIUMAMOM 3371,418 47,63
3 Anprniuiickue yra 1395,388 19,71
4 Cy6anbmnuiickue Jiyra 1976,03 27,92
Buaoicuvie eopro-necnvle ranowaghmol ¢ ymepeHHviM KIuMamom 853,57 12,06
5 bykoBo-rpaboBbie 1 ly0OBO-TpaboBbIE JIeca CPEAHETOPhs M YaCTUYHO BBICOKOTOpPbs | 853,57 12,06
3acywnusvie copno-nechvie 1anouadmol ¢ yMEPEHHbIM CYXUM KIUMAMOM 784,00 11,08
6 3acynuiuBbIe Jieca U JIECHbIE KYCTapHUKH HU3KO- U CPEAHETOPHS 784,00 11,08
Ymepenno enasicnvie recocmentvie u cmentole 1anoutagmol cpeone- u Huzkoeopui | 1967,35 27,97
7 JlecocTenHble, cTENMHBIE U TOPHO-TTYTOBBIE TJAHAIA(THI CpeHe- U HU3KOTOPHIA; 679,19 9,59
8 3acyluIMBbIE JIECHBIE, JIECOKYCTaPHUKOBBIE U KYCTapHUKOBO-CTeHbIe Janamadtsl | 1113,83 15,74
HU3KHX TOP
ApuaHO-/IeHyJallMOHHBIE MTOYITYCThIHU HU3KOTOPUI M MEKTOPHBIX MOHMKEHUI 15,62 0,22
10 I'mnpomopdHble U TyraiiHble JecHble JaHmadThl aKKyMYJISITHBHBIX PaBHHH; 158,71 2,42
Hroro 7078,248 100,00

JlanmmagTHas KapTra W pacyeTbl IUIONIAJAeH, NpPOBEAECHHbIE HA YpPOBHE IOJIBUJIOB,
MOKa3bIBAIOT, YTO MPOCTPAHCTBEHHAs CTPYKTypa JaHamadpToB B Bocrounom 3aHredype mmeer
HEePapXUUeCKyl0 CTPYKTYpY M B OCHOBHOM OCHOBaHa Ha KOMOWHHPOBAaHHOM pacrpeaeieHuu
BBICOKOTOPHBIX JIYTOBBIX KOMIUIEKCOB U CpeIHE-HU3MEHHBIX 3aCyNUIMBBIX H JIECHBIX JaHIIIA(TOB.
JloMuHMpYyIOllee TOJIOKEHHE B OOLIeH CTpPyKType IUIOaAel 3aHUMAloT CcyOaiblHiickue |
anbNUicKKe JTyra: Ha cyOanpnuiickue syra npuxogutcs 1976,03 ra (27,92%), Ha anpnuiickue —
1395,388 ra (19,71%), u BMecTe OHU cOCTaBISAIOT NpuOIM3nTENBHO 47,63% nannmadraoro onna.
OTO JOMUHHPOBAHWE YKa3bIBaeT HA TO, YTO TIOYBEHHO-BIQ)KHOCTHBIM OallaHC W CE30HHBIN
PaCTUTENBHBIA PEXUM B MEPEXOIHON 30HE K HUBAJIbHO-CYOHUBAIBHBIM YCIOBUSM B BEICOKOTOPHBIX
HosICax CIIOCOOCTBYIOT Pa3BUTHIO JIYTOBOTO THIIA PACTUTEIHHOTO OKPOBA.

BTopbiM KpyHHBIM «OJIOKOM» SIBISIOTCS apHUIHO-JIECHBIC, JIECOKYCTAPHUKOBBIC U JIECHBIC
KOMIIJIEKCHI, PaclojOXEeHHBIC B CPEAHE- M HU3KOTOPHBIX Moscax. B 3Toi rpymnmne 3HaYUTENbHYIO
J0JTI0 3aHMMAIOT apHJIHBIC JIECHBIE/IECOKYCTAPHUKOBBIE/KYCTaPHUKOBO-CTEIHbIE JIaHIAPThl —
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1113,83 ra (15,73%), OykoBo-TrpaboBbie U ayboBo-rpaboBbie jeca — 853,57 ra (12,06%), a
3acyluIuBbIe Jieca u JiecokycrapHuku — 784,00 ra (11,08%). Takum o6pa3om, mocie BBICOKOTOPHBIX
JYroB CTPYKTypa JaHamadTa B OCHOBHOM JIONOJHSETCS JIECO-3aCYLUIMBBIMU MEPEXOIHBIMU
KOMILIEKCAMH, YTO YBEIMYHMBACT JIAHAMAPTHYIO MO3aUKY PErHoHa.

Jloruka mTPOCTPAHCTBEHHOTO pacHpeneneHus JaHAmapToB OOBICHIETCS COBOKYITHBIM
BIMSIHUEM TeOoMOpP(OJIOTHYECKUX U KIMMAaTHYecKHX (akTopoB. B BBICOKOTOpHBIX paifoHax
CYpOBOCTh TEMIEPATypHOTO pEXKUMa, COKpAIICHHE BETeTAllHOHHOTO IMepuoJa U aKTUBHOCTh
CKJIOHOBBIX MIPOIIECCOB MPUBOJIAT K OTPAHUYCHUIO JIECHBIX (POPM U PACHIMPEHHIO JIyTOBO-CKATBHBIX
couetanuii. B pomonmnenue k sTomy QoHy cyOHHBanbHble Janamadtsel (97,62 ra, 1,38%) u
ckanucteie nanamadrer (4,29 ra, 0,06%) BbICTYHaOT B KayecTBE MHIMKATOPOB HKCTPEMAlIbHBIX
YCIIOBUH OKpY»Xaroliei cpeabl (MOpO3Hasi 3po3usi, CKEIETHBII cyOcTpat, ociabieHne MOYBEHHOTO
MOKPOBA) ¥ OTPaXKar0T MOPHOIUHAMUYECKYIO aKTUBHOCTh BBICOKOTOPHOM 30HBI.

B HMKHUX U CpeTHUX FOPHBIX MOsACaX OCIA0ICHNE YCIOBUH YBIAXKHEHUSI, KOHTUHEHTAIBHO-
3aCyNUIMBBIA KJIMMAT, SKCIIO3UIUS CKJIOHOB M PA3JIM4Me B JIMTOJOTMYECKONW OCHOBE IMPUBOMAT K
«TI0JIOCATOMY» WM MO3aUYHOMY PACHpPEIEIICHUIO JIECOCTEINHBIX, KYCTapHUKOBO-CTEIHBIX H
CTEIIHBIX 3JIEMEHTOB. B 3TOM OTHOIIEHWH JECOCTEITHBIC/CTEIHbIE U TOPHO-IYTOBBIE IEPEXOTHBIC
nanamadTel (679,19 ra, 9,595%) npenctaBisitoT co0OW AKOTOHHBIE 30HBI B PETHMOHE, TO €CTh
MIEPEXOHbIE 30HBI MEX/Ty JIECHBIMU M OTKPBITBIMU (hopMaMu pacTUTENbHOCTH. C Apyroi CTOPOHBI,
3aCyILIUBBIE MOMYITyCTHIHHBIC JaHAMAPTHI ¢ JeHyAAlNeH, X0Ts U 3aHUMal0T MEHBIIYIO IO B
15,62 ra (0,22%), MOTyT paccMaTpUBaTbCs KaK UyBCTBUTENIbHbIE €JUHUIIbI, YKA3bIBAIOIIME HA MECTA
MaKCUMaJbHOW  reoMOp(OJOTHYECKOW  JeHyJalMd W 3aCYUUIMBOCTH.  AHAJIOTUYHO
TUIPOMOP(OIOTHUECKU-TyTallHble KOMIUIEKCHl aKKYMYJISSTUBHBIX paBHUH Iom@aabio 158,71 ra
(2,24%) noauepkuBaIOT 0COOYIO SKOJOTMYECKYIO (DYHKIIMIO PEYHBIX JIOJUH U TIOHM, CBSI3aHHYIO C
THIPOJIOTUYECKUM PEKUMOM (HAKOTUICHHE BJIard, 30HbI-yOeXKHIIa uist OMOpa3sHOO0pasns).

CyOHMBAJIbHBIIT W CKaJMCTBHIA Janamadr. DTOT naHAMAPTHBIA KOMIUIEKC IIHPOKO
pacmpocTpaHeH Ha MCCIEIyeMOM TEppPUTOPUM B PallOHAX C PE3KO pacUJICHEHHBIM pelibeoM Ha
BbicoTe Oosee 3200-3300 M Haj ypoBHEM MOps, IPU 3TOM aOCONIOTHAas BBICOTA MECTHOCTU U
AKCTpEeMalIbHBIE TOPHO-KIIMMATHYECKHE YCIOBHUS HTPAIOT KIFOUEBYIO POJIb B €r0 (hopMHUpOBaHUU U
pa3BuTHH. B npenienax 3Toro raHAma@THOr0 KOMILIEKCa IUPOKO pacpoCTpaHEHbl OBpary, J0JIMHBI,
MOPEHBI U JIpyTHE JETHUKOBBIE POPMBI penbeda, co3MaHHbIe SK30T€HHBIMH MPOLECCAMHU, TIPUIEM
YEeTBEPTUYHOE OJIEJICHEHUE ChIrPaJIo BAXKHYIO pOJib B (POPMHUPOBAHUY 3TUX (HOpM penbeda.

WNuTeHcuBHas ¢usnueckas (MOpo3Has) 3p0o3us, IOCTOSIHHO Ha0uto1aeMas B IIpeJiesiax 3TOro
JaHIMAa(THOTO KOMILIEKCa, IIMPOKO PACIpOCTpaHEHHas: B BOJOpa3zeiax OpHbIX XpeOTOB TOpHO-
TYHJIPOBOTO KJIMMAaTHYECKOTO THIIA, MPHUBOAUT K 3aHATUIO OONBINIMX IUIOMIAZCH 3pPO3HOHHO-
JIABUHHBIM MaTEpUaIOM Ha CKJIIOHAaX U (POPMHUPOBAHUIO TOPHO-ITYCTBIHHOTO JaH adTa, COCTOAIIETO
U3 XOJIOJTHBIX ¥ O€3pacTUTENbHBIX cKall. [I0YBEHHBIN 1 paCTUTEIHHBIN MOKPOB B TAaHAIIA(QTHOM THITE
pa3BuT cnabo. Tonpko B AONMHAX, 3alIMIIEHHBIX OT XOJOJa, MOJ PEIKUMH T'OPHO-TYTOBBIMH
pacTEeHUSIMH BCTPEYAIOTCS TPUMUTHBHBIE H TOP(SIHBIE TOPHO-ITYTOBBIE TIOYBHI.

I'opHo-ayrossie tanama@Tel. [log cyOHUBAIBHO-CKATUCTHIM JaHAMIAGTHHIM KOMIUIEKCOM
IIHPOKO PACIPOCTPAHEHBI TOPHO-JIYTOBBIE JIAHAMA(PTHBIE KOMIUIEKCHI, 3aHUMAIONIAE OOMIMPHYIO
TeppuToputo Ha abcomotHOM BbicoTe 1800 (2000)-3000 (3200) M. OHE XapakTepHU3yHOTCS
CIIO’KHBIMU T€OMOP(}OIIOTHIECKUMH TIPOIIECCaMHU, PE3KO PAaCUJICHEHHBIM Pelbe(oM, OTHOCHTEIBHO
CYPOBBIM KJIMMAaTOM U BBICOKOW aHTPOIIOT€HHON HAarpy3KOil.

B 3aBucumocTH OT penbeda M KIMMATHYECKUX YCIOBHH MECTHOCTH BO BHYTPHUTOPHBIX
nonmxenusix (Kanbamkap) anbnuiickue u cyOanbnuicKue JIyra CMEHSIFOTCSI TOPHBIMU KCEpO(UTaAMHU.
3mech MIMPOKO  paclpoCTpaHEHBl JEPHOBBIE TOPHO-IYTOBBIE, TOPQSHBIE TOPHO-TYTOBEIE,
YepHO3EMOBHIHbIE TOPHO-IYTOBbIE M IPUMUTUBHBIE TOPHO-TYrOBble TIOYBHL. Pa3HooOpasue
BUJIOBOTO COCTaBa pPACTUTEIBHOCTH B aIBIIMHCKOM JIyTOBOM JIaHAIMA(TEe BapbUpyeTcs B
3aBUCUMOCTH OT aOCONIOTHOH BBICOTHI penbeda, OOHAKEHHOCTH CKIOHOB, BIQXKHOCTH U
paAnaloOHHOTO peKruMa MoYBbl. HIDKHAS rpaHuia 3Toro JaHamagTHOro KOMIUIEKca CIIycKaeTcs 10
1700-1800 M Ha ckJI0HaX, T7ie BBIpYOJIeHHI Jieca [8].
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CyOGanpnuiickue ayra pacmpocTtpaHeHbl Ha Bbicotax 1800-2000 m m 2700-2800 m. B
Kanbamxapckoit Hm3mennoctu, Kapabaxckom xpedrte, 6acceitHe pekn Xakapu M Jpyrux paiioHax
IpaHMIA MOXKET CITyCKaThes 10 abcomoTHOM BbIcOTH 1600—1700 M.

3/ech pacTUTEIBLHOCTh B OCHOBHOM COCTOUT M3 KapiaukoBbixX (1,5-2,0 M) ZernaVariegata u
Festica, oopasyromux rycroii mokpo. Cybanbnuiickue iyra ¢ 60raTbiM TPaBSHBIM IIOKPOBOM (31€Ch
cobupaercst 15-20 1/ra TpaBsTHOTO MOKPOBA) B OCHOBHOM HCITOJIB3YIOTCS KAK CECHOKOCHBIC YTOJIbS.

I'opHo-necHblie JanamadrTol. OXBaThIBalOT TEppUTOpUH Ha BhicoTax oT 600 10 700 M u ot
2000 mo 2300 M Ha kHBIX cKJIoHAX MypoBaarckoro xpeodra. Ha Beicotax ot 1000 1o 1200 M u ot
1600 no 1800 m pacmnoiioxkeH cpelHuil ropHo-iecHoi nosic, ot 1600 1o 2400 M — BBICOKOTOPHBIIA
necHoi nosic. OCHOBHBIMH JIECOOOPA3yIOIMMHU APEBECHBIMU BUJAMM B JIECAX HU3KOTOPUI SIBIISIFOTCS
ny0 rpy3uHCKU U rpald, B Jecax cpeaHeropuii — Oyk u rpad, a B jecax BbICOKOTOPHIl — BOCTOUHBIH
nyo.

B pesynbrare BIUSHUS YETOBEUECKOM XO3SIMCTBEHHOM JAESTENBHOCTH IMPOU3OLLIN
3HAYUTEJIbHbIE WM3MEHEHMsI BEpXHEM KIMMAaTUYECKOM TpaHULbI Jieca, a TaKXKe €€ IMOHWKEHHE
BCJIEJICTBME aHTPOIIOI'€HHOT0 BO3IeUCTBuUA [1].

B 3aBucuMocTH OT Xapakrepa, NpPOAOKUTEIBHOCTH M HWHTEHCHUBHOCTU aHTPOIOTE€HHOM
JesITeNIbHOCTH, OYKOBBIE Jieca, NerpaJupoOBaBIINE B PA3IMYHBIX HANPABICHUSX, COXPAHIINCH B
HEeOOJIBIIIOM KOJIMYECTBE Ha OTHOCHTEIBHO MOJOTHX CKJIOHAX B PE3yJIbTaTe HE3aKOHHOW BHIPYOKH
nepeBbeB. M3-3a HeHaexkale X035iCTBEHHON JEesITeNbHOCTH 3TH Jieca ObLTH 3aMEHEHBI MEHee
MIPOIYKTUBHBIMHA BTOPUYHBIMU JyOOBBIMU HACKICHUSIMHU.

BocTounble mataHbl B 10IMHE peku bacuTuaii ABISIOTCS OAHUM U3 PEAKUX COKPOBHIL ATON
JIOJINHBI.

IlocaiesiecHble JiecocTenmHble M CTeNHble JAHAMA(PTHI HU3MEHHOCTEH M CpeIHero
Haropbs cOPMHUPOBAINICH HA MOJIOTUX, OJATONMPUATHBIX O pelibedy y4acTKaxX, HEMOCPEICTBEHHO
3aTPOHYTHIX AHTPOIIOT€HHBIM BO3JEHCTBUEM. B pesynbrare ycuseHHs 3acylUIMBOCTH KJIMMara B
I0T0-BOCTOYHBIX Ipearopbsax Manoro KaBkaza HUKHSS IpaHUIA JIECHOTO KOMILJIEKCA MOIHAIACH /10
abcomoTHON BeIcOTHI 500-600 M. B pe3ynbrare chopMupoBanucy NOTYNyCTBIHHBIE U CYyXOCTEITHbIE
naHAmwadThl HUI3MEHHOCTEH, paclonoKeHHbIX HUXKe [3].

Ha kocMHuecKkuX CHUMKAaxX CTEMH U KYCTapHUKOBBIE CTENH O0Jiee OTUETIIMBO BBIIEISIOTCS Ha
(doHe ropHO-JIecCHOr0 MaccuBa. Takue JaHamadThl yalle BCTPEYaroTCsl BO BHYTPEHHUX OHUKEHUSX,
B IIMPOKUX PEUHBIX J0NMHAaX. bonee oOmupHas romiaab Takoro jgaHmmadra HaOmogaeTcs B
JOJIMHE pekru XauuHYail, rjae CTenHoM laHamadT IHocie CBEAENHHUs Jeca Oosee MOoJBEpKEH
aHTPOIIOTEHHOMY BO3/IEHCTBHUIO.

Tyraiinble Jjeca. TyraiiHple Jieca, MPOCTUpAIONIUECS BIOJb MOOEpPEXKbS PEKHU Xakapw,
BO3HUKAIOT Ha AQ/UIFOBUAIBHBIX OTJIOXKEHMSX, TSIHYTCS B BHJAE Y3KOH IOJIOCBHI. YYacTKH, IJI€
pacpoCTpaHsIOTCs TyraHbIe Jieca, MPEACTABISIOT CO00M MOWMBI TOOEpEekbsi XaKapHu U COCTOST U3
CIUIOIIHOM paBHUHBL. CO BpeMeHeM JOJMHBI, 00pa30BaHHbBIE pEeKaMH, BMNAJAIONIMMH B Apas, u
OKpY’Karolllie UX aJUTFOBUAIbHBIE PABHUHBI TaKKe ObLTU MOKPHITH TyralHbIMH JiecamMu. OJTHAKO 13-
32 UHTEHCUBHOI'O aHTPOIIOT€HHOT'O BO3/IEHCTBUS U PETYJIMPOBAHUS PEYHOTO PEKUMA ITH JIECa TOUTH
ucuesnu. lllupuna TyraitHoro neca Ha Oeperax Xakapu nocruraetr 700-800 M, a ero iuHa
cocrasisieT 10 kM [5].

Apuanble Jeca. B paiione pexu Xakapu OTHOCUTEIBFHO XOPOIIO COXPAHMWINCH JIaHIIA(ThI
apuIHBIX JecOB. B HacTosiiiee BpeMs 3TH 3aCyLUIMBBIE JIECHBIE KOMILJIEKCHI SIBJISIIOTCS OAHMM M3
HEMHOTUX pailoHOB A3epbaiikaHa, T/ie (UCTalIKOBbIE AepEBbsl HanOoJIee IUPOKO U €CTECTBEHHO
COXpaHWIUCh. PaHee ¢ucTanikoBble Jieca, CMEIIaHHbIE ¢ TyOOM U MOXKKEBEIbHUKOM, MOKHO OBIJIO
Havitu B ['yOammm, JlaunHckoMm u 3aHruiaHckoM pailoHax Bocrounoro 3anresypa. B Hactosimiee
BpeMs OOJIbIIasi 4acTh ATHX JIECOB JIMOO ObLIa YHUUTOXKEHA BO BpPeMsl OKKYIAIlMHU, TUO0 yTpaTuia
CBOIO JIECO00PA3yIONTYI0 (YYHKIIHIO.

Ioaynycrsinnbiii 1anamadt. iia Bocrounoro 3anresypa xapakrepHa ['asiHckas paBHUHA
B BOCTOYHOM M IOr0-BOCTOYHOM YacCTSX TEPPUTOPUU. B TO BpeMs Kak ro/loBoe KOJUUYECTBO OCAIKOB
B 3TUX paiioHax cocTasisieT 0koi0 300 MM, ckopocTh ucnapenus gocturaetr 800—900 mm. IlonbiHb
CUMUTAETCS] TUIIMYHBIM TPABIHUCTBHIM PACTEHUEM JIJIsl IOMYITYCTHIHD [6].
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