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AHHOTayna

Llenb. BbifiBNeHNe W3MEHEHUIA B OCHOBHbIX OTpacnsx 3emnefenus Kutas u 06yCnoBUBLUMX
X (haKTOPOB Ha OCHOBE aHann3a CTaTUCTUHECKWUX AaHHbIX NO npoBuHUMAM KHP 3a nepuop
1990-2018 rr.

Mpoueaypa u MeToAbl. AHANIN3 JaHHbIX JUHAMUKI TEPPUTOPMANBHON KOHLIEHTPALMN 3eMiefe-
MUK OCHOBAH Ha pacyéTe MHAEKCa NOKannU3aLmum NoCeBHbIX NNOLAAen CenbCKOX03AMCTBEHHbIX
KYNbTYp MO NPOBMHLMAM, aBTOHOMHbIM PaioHaM 1 roOpoAam LeHTpasbHOro nogyYnHeHus. 3a
1990-2018 rr. npoaHannuanpoBaHbl pa3mepbl MOCEBHbLIX MIOLWAeA 0CHOBHbIX CEbCKOX03Si-
CTBEHHbIX KynbTyp Kntas: puca, niieHulbl, KyKypy3bl, COM, panca, apaxuca, nofcoiHe4yHuKa,
CaxapHOro TPOCTHMKA, CaxapHOIi CBEKMbI, Tabaka 1 Yas, a TakKe arpermpoBaHHbIe AaHHbIE MO
KOpHe- 1 Kny6Hennogam, Npo4YnMM OBOLLHbIM W NNOAOBbIM KyJbTypam.

Pe3ynbTatbl. AHanM3 nokasasn, 4To 60/ee Y3k cneuuanusaunen 0TIMYaOTCH PErnoHbl Ha
CeBepe U Ha 1oro-BocToke Kutas. B Lenom no ctpaHe HauMeHbLLIMM YPOBHEM TEPPUTOPUANTbHON
KOHLIEHTpaLu1 OTANYanoch NpoM3BOACTBO NNOLOBbIX, OBOLLEN, 3ePHOBLIX KYNLTYP 1 apaxuca.

© CCBY Haymos A. C,, Yy6apos . I, IBopenkmit B. A., 2024.
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Abstract

Aim. Identifying the changes and factors in the allocation of China's major farming industries by
analyzing statistical data for PRC provinces from 1990 to 2018.

Methodology. The analysis of data on the dynamics of the territorial concentration of agriculture
is based on the calculation of the index of localization of sown areas of crops by provinces, au-
tonomous regions and cities of central subordination. The dynamics of the sown area of China's
main agricultural crops in 1990-2018 was analyzed: rice, wheat, corn, soybeans, rapeseed,
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peanuts, sunflower, sugar cane, sugar beet, tobacco and tea, as well as aggregated data on root
and tubers, other vegetable and fruit crops.

Results. The analysis showed that the regions in the north and south-east of China differ in
narrower specialization. In the whole country, the production of fruits, vegetables, cereals and
peanuts was characterized by the lowest level of territorial concentration.

Research implications. The results of the study allow us to conclude that China is increasingly
integrating into the global system of agricultural areas, while these changes in the location
of the main branches of agriculture significantly affect the transformation of the entire global
system. Changes in the specialization of PRC farming at the national and regional levels can in
positive and negative ways effect China’s import of Russian agricultural products.

Keywords: agricultural geography, farming, market reforms, spatial concentration, China
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BBepgeHme

B pesynbraTe JOMTOBpeMEHHBIX IPO-
11eCCOB PA3BUTHS TOBAPHOTO CEIbCKO-
XO3/ICTBEHHOTO NPOM3BOACTBA M YITIY-
O/leHMsT MeX/YHapOJHOTO pasfie/ieHns
TPyAa K HAcTOALIEMY BpeMeHM B MUpe
CITOXKMTACh T106aIbHast CUCTEMA CIIela-
JIM3VIPOBAHHBIX CETbCKOXO3SICTBEHHBIX
paiioHoB [6; 7]. 9Ta cucTeMa MOCTOSTHHO
rpeTepneBaeT U3MEHEHUS, BbI3BaHHBIE
Pa3IMYHBIMM IPUYMHAMU, OfJHA U3 KO-
TOPBIX — PIHOYHBIE PePOPMBbI IKOHOMM-
KU Ha IOCTCOBETCKOM IIPOCTPAHCTBE U
B Apyrux crpaHax. Oco6eHHbIT MHTepecC
IIpefICTaB/IsAeT BKIIOYEHME B II00a/IbHYIO
CUCTEMY CENbCKOXO3AVMCTBEHHBIX pali-
OoHOB Kutas - cTpaHBl ¢ KpymHeNMM
B MHUPe PBIHKOM TOTPeOIeHNs] Cenb-
CKOXO3AMCTBEHHOV NPOAYKUMM — U B
TO >Ke BpeMsA OBICTPO pacTylleil Mupo-
BOJI arpapHoIl fepkasbl. He cinydaitHo B
OlLleHKe TEePCIIeKTUB IMOOaTbHBIX PBIH-
KOB CE/IbCKOXO3AVICTBEHHON NPORYKLUN
B coBMecTHOM pokmage O9CP u ®AO

«O630p cenbckoro xossiictBa: 2013-
2022» OCHOBHOII aKI[€eHT ObI/I Cle/laH Ha
teMe «Haxopmutp Kurait — nepcnexru-
BbI U BBI3OBBI TPSYILETO JeCATUIC TS .
B Kutae yckopeHHBIMU TeMIIaMM IIPOMC-
XOIUT TepecTpoiiKa OTpaC/IeBOil U Tep-
PUTOPUATIBHON CTPYKTYpPbl arpapHOro
IIPOM3BOJCTBA, YTO OOBACHACT MHTEpPeC K
BBISIBJICHUIO COBUTOB B pasMeIleHNI OC-
HOBHBIX OTpaciell CeIbCKOTO XO03AMCTBa
9TOJ CTPAHBL.

Pecdopmbr cenbckoro xossiicTBa cTa-
M OFHOM M3 OCHOB MAcIITAOHBIX IIpe-
obpasoBanuit B KHP mocne o06bss-
JIeHHOro B KoHIe 1970-x IT. mepexopna
K HOBOJI 3KOHOMMYECKON IONMUTUKE. B
XOofle KaMITaHUM «4YeTBIPEX MOJepHU3a-
L[MiT» IPU COXpaHEHNUM TOCYAAPCTBEHHOI
COOCTBEHHOCTM Ha 3eM/II0 IIPOM3OLIIN
KapAuHaJAbHble M3MEHEHUS B CUCTEMe
3eMyienonb3oBaHuA. OfHUM M3 TTaBHBIX

! OECD-FAO Agricultural Outlook 2013. OECD
Publishing, Paris. 324 p. DOI: 10.1787/agr_
outlook-2013-en
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5JIEMEHTOB MHOTOYK/IQ[IHOIl ~arpapHOi
5KOHOMMKM Ha IIepBOM 3Tale pedopM
CTa/ll CEMEJHble KPECTbAHCKME XO3AN-
cTBa («CeMeITHBI ITOAPS» ), 3aMEHUBIIE
KOJUIEKTVBHBIE ()OPMBI X03AJICTBOBAHUA
[1]. 3areM ObLIM OTMEHEHBI HAJIOTU IJIA
HEKOTOPBIX KaTErOpuil CEnbCKOXO3AM-
CTBEHHbIX TOBAapOIIPOU3BOAMTENIEN, BBe-
JIleHbl JOTAIUU /IS CEMEHBIX XO35CTB.
IleHooOpa3oBaHNe Ha OCHOBHBIE BUJIBI
CE/IbCKOXO03AICTBEHHON MPOLYKUMN II0-
CTEIIeHHO BBIBOAM/IOCH M3-II0J] TOCyZap-
CTBEHHOTO KOHTPOJISI, BXXHBIM (PaKTO-
POM PasBUTHA U pasMellieHN s arpapHOTo
IPOM3BOJICTBA CTA/M PbIHOYHBbIE MeXa-
Hu3MbL [Ipu aToM B GyHKUMYU rocymap-
CTBa NO-TIPeXXHEMY BXOJUT OIpefie/ieH1e
KBOT PErMOHOB Ha IIPOM3BOJICTBO OCHOB-
HBIX BUJIOB IIPOJOBONILCTBYSA, KOHTPO/Ib
BHEIIIHEJl TOPTOB/IM 3€PHOM MU [IPYTUMU
IPOJIOBOIbCTBEHHBIMI TOBAapaMM, pery-
NMMpOBaHNe MCIOIb30BaHNUA 3€MeIbHOTO
¢doHpa, peam3anua KPYIHBIX IPOEKTOB
B 00/1aCTH MeMopanyy, MeXaHu3alun u
XUMM3ALUY 3eM/IefieVisd, pUHAHCHPOBa-
HIIe HayYHO-UCC/IeOBATENIbCKIX paboT 1
podecCrOHaIbHOI TOATOTOBKM KafIPOB.
TocynmapcTBO He TONMBKO CTUMYIUPYET
pasBUTHE arpONPOU3BOJCTBA, HO U OCY-
I[eCTB/IAET MACIITaOHbIe IPOTPaMMBI 10
PasBUTHUIO CEIbCKUX TEPPUTOPUIT U HC-
KOpeHeHMIo Ha Hux 6egHocT [13; 255 27].
PesynbraTtom pedopm cramo MHOro-
KpaTHOe yBelIn4eHye oObéMa BajoBOTO
cbopa OCHOBHBIX CE/IbCKOXO3ACTBEH-
HBIX KynbTyp. Berynnenne KHP B BTO
B 2001 I. OTKpPBIIIO [JIsA KUTAVICKOI arpap-
HOIl TPOJYKIUM MEXIyHapoJHble PbIH-
KI1, XOTs OTPAaHMYEHM Ha €€ IKCIOPT B
HenAx obecredeHns IPOSOBONbCTBEH-
HOJ1 6€30IIaCHOCTY COXPAaHWINCh. 3Ha-
YNUTENTbHO BBIPOCIN ¥ 00BEMBI MMIIOPTA
IPOJIOBOIbCTBEHHBIX TOBAPOB.

MacmTabHple M3MEHEHMs, IPOVC-
XOfiAlIMe B CeNMbCKOM xo3srictBe Kuras,
OCBEIlleHbl BO MHOIMX NyOMMKaIVAX B
KUTANCKMX ¥ MEKIYHApOJHBIX HayYHBIX
usganuAx. Ho b oTHOCUTENbHO He-
6onbIIas MX YacTb IOCBSAIEHA VI3MEHe-
HUAM B TePPUTOPMAIbHON CTPYKType 1
PerMOHa/IbHON CIeIMa/TN3aly arpoIpo-
M3BOJCTBA 3TOJ OOJBIIOI ¥ OYeHb pas-
HOOOpa3HoI1 B reorpapuyeckoM OTHOLIe-
HyM cTpaHbl. OFHOI 13 IPUYMH ObIIO TO,
4TO CTATUCTUYECKVIE JAaHHBIE, 0COOEHHO B
PErMOHa/IbHOM paspese, IyOIMKOBaInNCh
TOJIbKO Ha KUTAJICKOM A3bIKE.

IlepBble BBIBOABI O JieLlEHTpaN3a-
LIV BHYTPEHHETO PhIHKA arpapHoOii mpo-
pykumu B Kutae n 06 ycunmsaromuxcs
pasmMuMAX B Pa3BUTUM CEIbCKOIO XO-
3s/iCTBa Ha ypPOBHE IIPOBMHLIMII ObLIN
cpemanbl B Havase 2000-x rr.'. Bocnen-
CTBUU BbIABJICHHbIE CTPYKTYPHbIE CHBU-
T B 9KOHOMMKE IIPOBMHIIMII IIOKa3asu,
4TO B OOJBUIMHCTBE M3 HUX CENIbCKOe
XO3AJICTBO IIEPeCcTaso UIPaTh BEAYIIYIO
pOJIb, YCTYIMB MeCTO IPOMBIIIIEHHO-
ctu u yernyram [21]. Ocobo ormedanoch
B/IMsAHNE Ha OTPAC/IeBYID CTPYKTYpy M
PETMOHAIbHYIO ~CIIeL[aIN3aLNI0  CeJlb-
CKOTO XO3SJCTBA MHCTUTYIVIOHATBHOTO
¢dakropa: mibepanusalyy BHELIHEN TOpP-
TOB/IM, OTPaHMYEHMA IPOTEKIMOHU3MA
U yXOfja OT IIPOJOBO/IbLCTBEHHOI aBTap-
Kuu poBMHIMI [14; 15; 23]. Bospacraet
POJIb MHBECTUILINIA, B T. 4. MHOCTPAHHOTO
KaIlNTana, XOTA B OTHOIICHUYU HETO IO
CHX TIOP JeVICTBYIOT OrpaHmdeHus [2; 24],

! Park Albert, Du Yang. 2003. Blunting the Ra-
zor’s Edge: Regional Development in Reform
China. Unpublished manuscript, August 2003
[Onexrponnbiit  pecypc]. URL: https://www.
researchgate.net/publication/229019358_Blunt-
ing_the_Razor's_Edge_Regional_Develop-
ment_in_Reform_China (mata o6pawenns:
24.07.2024).
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a PBIHKA CeTbCKOX03AJICTBEHHDIX 3eMelb
baKTIYeCcKM He CYIIeCTBYeT.

ITpaBurenscteom KHP B3aTt xypc
Ha (OpMMpOBaHME PBIHKA 3eMeIbHBIX
pecypcoB 6e3 oTkasa oT 6a30BOJI IOMNU-
TUKJ TOCYJAPCTBEHHON MIN KOJIEKTVB-
HOIl cOOCTBEeHHOCTM Ha 3emmio [3; 11].
BricTpasg ypOaHuMsauma u MHAYCTpuUa-
JM3anysA CTalIU YIPOXKaTb COXPAHEHUIO
HeoOXomuMoro o0béMa CenbCKOXO3AI-
CTBEHHBIX 3eMeJIb, YTO 3aCTABMIO LIEH-
Tpa/ibHOe HPaBUTEIbCTBO BMELIATbCA U
6oree ECTKO OYEPTUTb MUHVMAJIbHBII
JOITyCTUMBI/I YPOBEHb CHIDKEHUSA IUIO-
IaZiM TAIIHY 110 pernoHam [12].

B HeKOTOpBIX MyO/MMKanMAX OTpaxe-
HBI Pe3y/IbTaTbhl KOJINYECTBEHHOTO aHa-
JM3a  PErMOHAIbHOIN  CIIenManu3aryn
cenbckoro xo3aiicTsa Kurtaa. Hanpumep,
Ha OCHOBAaHUM PACYETHBIX MHJEKCOB 3a
2003-2011 rr. g1 BUOB IPOSYKUNM, HA
KOTOpbIe NPUXOANUTCA OKomo 70% Bceii
CTOMMOCTY arpoIpOMU3BOJCTBA B CTPAHe,
OBUIO IIOKAa3aHO, YTO B IIEJIOM CeIbCKOe
XO3AJICTBO CTaJI0 MeHee AMBepCUPUI-
POBaHHBIM, @ Ha YpOBHE IPOBMHIVII —
Ooree y3KOCIeIMaMM3MpOBaHHbIM. Ile-
penomMHbIM ctan 2007 ., mocie KOTOpOoro
ocnabneHne ToCyfapcTBEHHOIO KOHTPO-
JIA U PacTyILasd OTKPBITOCTD 110 OTHOLIE-
HUIO K IJIOOQ/IbHBIM PBIHKAM BBIHYAVIN
KUTAJICKMe PEerMOHbI IMPUCIOCAOIMBATD-
CA K HOBBIM 5KOHOMUIYECKUM PeasaM C
Y4E€TOM CPaBHMTEIbHBIX IIPEUMYIIECTB
[22]. Oco60 cTOUT OTMETUTH MCCIIENO-
BaHME PETVOHA/JIbHBIX AVCIPOIOPIINIL
B 9 PeKTUBHOCTU U TEXHOJOTMYECKOM
YPOBHE CelbCKOTO X03IICTBA, B KOTOPOM
Ha OCHOBE aHaJIM3a IaHHBIX II0 HU30BbIM
aJMMHVICTPATUBHBIM €IHNILIAM BbIJieIie-
HO 4 Makpopernosa [16].

Bonee nmogpo6Has KapTuHa TeppuUTO-
puanbHOil guddepeHnnanuy CenbCKOro
xo3arictBa Knras pana B pabote, aBTO-

paMM KOTOPOJl IIpeJJIo’KeHa [BYXYPOB-
HeBas cxeMa KOMIUIEKCHOTO Ce/IbCKOXO-
3AJICTBEHHOTO palioHMpoBaHusa Kwnras
(15 paitoHoB, 53 HOfPalOHOB) 1 IPOBe-
IEHO €€ CpaBHEHNUE C palloHMPOBAHMEM
1981 r. [19]. Ha oduumanbHoM ypoBHe
UCIIONIb3YeTCSA CXeMa [ie/leHUsl CTPaHbl
Ha 30HbI IIPMOPUTETHOTO, JOCTATOYHOIO
U 3aIUIIEHHOTO YCTOWYMBOTO PasBUTHA
CeNbCKOTO X034AJCTBA, HA KOTOPYIO OIN-
paeTcsi BBIPAOOTKA COOTBETCTBYIOIIVIX
Mep TOCYIapCTBEHHON OTPac/eBON I pe-
TMOHA/IbHON OUTHUKM 06/macTu’.

B ony0numkoBaHHBIX B IOCTefHINE
rogbl paboTax KuTackux reorpados oc-
HOBHBIMM (PaKTOPaMI TeppPUTOPUAIBHON
muddepeHImanm CebCKOTO X03s1CTBA
KHP nasBanbl yp6anusanus [18], orpa-
HIYEHHOCTb 3eMeJIbHBIX pecypcoB [17;
26] u rocymapcTBeHHas IOMUTHKA KOM-
IUVIEKCHOTO  ITAHMPOBAHMA  PasBUTUA
arpapHOTro CeKTOpa B Iie/IAX 00ecIedeHns
IIPOJIOBO/ILCTBEHHOI He3omacHocT [20].

Onupasch Ha [aHHbIE HAalVIOHAJIb-
Hoit (crarucTudeckue exxeroguuku KHP
U BCeX IPOBMHIMAIbHBIX a[IMUHUCTPA-
TUBHBIX efnHuI 3a 2018 1. ?) 1 MeXXyHa-
POZHOM CENbCKOXO3AMICTBEHHON CTaTH-
CTUKM®, MBI IIPOAHATM3UPOBAIN CIBUTH,

b [ ROl T 4R JE KT (2015-20304F)
[[TporpamMma pa3BUTHA YCTONYMBOTO CEIBCKOTO
xo3sitctBa KHP nHa 2015-2030 rr.]. MuHcenb-
xo3 KHP n pgpyrme BegomcTBa. 20 Mas 2015 T.
URL: http://www.moa.gov.cn/ztzl/mywrfz/
gzgh/201509/t20150914_4827900.htm (accessed
on 23.07.2024) (Ha xuT.)

> PEgETE2018,  BE X TTSETHE %2018
[Crarnctuueckne exeromuukn KHP u Bcex
HPOBI/IHLU/IIV/I, AaBTOHOMHDBIX OprI‘OB " TOpOn OB
LeHTpa/bHOro mopunHenns 3a 2018 r]. TCY
KHP m cTarynmpaBieHNMa COOTBETCTBYIOIINX
emami; AT]I.

* Food and Agriculture Organization of the United
Nations (FAO). Food and Agriculture data (FAO-
STAT). https://www.fao.org/faostat/en/#home.
(accessed 23.07.2024); United States Department
of Agriculture Extension Research Service -
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IpOM3OILIEIINe B PasMELleHU! OCHOB-
HBIX OTpaciell pacTeHueBopcTBa Kuras
3a 1990-2018 rr. (>KMBOTHOBOJCTBO HE
paccMaTpuBazoch). 3a Hayalo JMCCIe-
nyemoro nepuopa B3AT 1990 . K atomy
BpeMeH! IIPOIIJIO 7 JIeT C Hayajla peasu-
3anuu Ha Bceit reppuropuy KHP «nomnu-
TUKM OTBETCTBEHHOCTU KPECTbsSHCKUX
XO3AMCTBY» U YKe IPOABWINCH PE3Y/IbTa-
THI IIEPBOTO 3Talld PBIHOYHBIX pedopM.
B 1993 r. 3akymo4yHble LIEHbI Ha CeJlb-
CKOXO3AJICTBEHHYI0 IPOAYKLUIO OblIN
YCTAaHOBJIEHBI TOCYlapCTBOM Ha ypOBHe
PBIHOYHBIX, U 6a3oBas cTajmsA arpap-
HBIX IpeoOpa3oBaHMil  3aBepLINIACH
[10]. K 2018 r. ocHOBHbIE YepTHI HOBOIA
PBIHOYHOII ~PETMOHA/JIbHON  CIIeLMAJIN-
3anum cenbckoro xossArictea KHP yxe
ycnermn copmmpoBatbes. bonee mosp-
HJe VI3MEHEHNs, BbI3BaHHbIE IaH[eMMelt
COVID-19 u HOBOII reonoauTUYecKoin
CHUTYyalueil B MUpe, B Halleil pabore He
paccMaTpuBaTCA.

B permonasbHOM paspese aHaIU3U-
poBajlach IMHAMUKA IIOCEBHOII IIOIa/iN
OCHOBHBIX CE€/TbCKOX0351/1CTBEHHbIX KY/Ib-
Typ Kuras: puca, nueHunpl, KyKypysbl,
cou, palica, apaxmca, IIO[ICOTHEYHMKA,
CaxapHOro TPOCTHMKA, CAaXapHOil cBe-
K/Ibl, Tabaka, das. Taxoke paccMaTpuBa-
JMCh arperMpoBaHHbIE JJaHHbIE IO KOP-
He- U KJIYOHeIIofaM, IIPO4/M OBOIIHBIM
U IUIOJOBBIM KY/IbTypaM. B KuTaiicKux
CTATUCTUYECKUX COOPHMKAX B IIEPBYIO U3
9TMX 3 rpyni obbegyHeHbl KapToderb
0aTaT — Ky/JIbTYpbl, BBIPAIIMBAIOIINECS B

USDA/ERS, and Center for International Earth
Science Information Network — CIESIN. 1996.
China Dimensions Data Collection: Agricultural
Statistics of the People's Republic of China: 1949-
1990. Palisades, New York: NASA Socioeconom-
ic Data and Applications Center (SEDAC). URL:
https://sedac.ciesin.columbia.edu/data/set/cddc-
china-agricultural-stats-1949-1990 (accessed
23.07.2024).

palioHax C PasAMYHBIMU arpoKIMMAaTU-
YeCKUMU YC/IOBUAMMY, YTO He II03BOJINU-
JI0 BKIIOUNTb UX B aHanu3. He yganoch
HaliTM JaHHble Ha YPOBHE PErMOHOB IIO
IOVHAMMKe TUIOMIa iell TaKUX BayKHBIX IS
Kurasa cenbcKOX03AMCTBEHHBIX KYIIb-
TYP, KaK /I€H, TYHI, IDKYT X HEKOTOPbIM
opyruMm. VlccremoBaHue IPOBOAUIOCH
II0 BCeM aJMUHUCTPATUBHO-TEPPUTO-
pUaNbHBIM eMHMIIAM IIepBOTO MOPsA/Ka
marepukoBoro Kutas (Mainland China)
6e3 yuéTa CrelyaabHBIX aBTOHOMHBIX
paitonoB Toukonr (Csuran) m Makao
(AOM3HB) — NPeUMYILIECTBEHHO TOPOJ-
CKMX TEPPUTOPUIL, BKIIOYEHHDBIX B COCTaB
KHP coorBerctBeHHo B 1997 m 1999 r;
IaHHbIe 110 TallBaHIO OTCYTCTBYIOT.

B o0cHOBy KOIMYeCTBEHHON OLEH-
K pasMelleHMs OTpacjeil pacTeHue-
BofcTBa Kmras ObIT HOMOXKEH pacuér
MHJEKCa JIOKaJIM3aluy TOCEBHBIX IIIO-
magenn (VJIIIII) OTmenbHBIX CEIbCKO-
XO3AJCTBEHHbIX KYIBTYpP M UX TPYIIL
3uavenns MJIIIII mosBONAIOT OLEHUTH
YPOBEHb TeppUTOpPUANIbHOI KOHIIEHTpa-
LMK OTpacieil 3emyefesns U BbIABUTH
pernoHanbHble 0COOEHHOCTH €ero CIely-
ammsauym. VUIIIIT paccumThiBaeTcsa 1o

dbopmyre:
Zi=1zj=1 Sii
T ——
Zi:l . Zi=1 o
20e:

i — CETIbCKOXO3AJICTBEHHAS KY/IbTYPa;

j — peruoH (YacTb CTPaHBI);

S — moceBHas MIOIIA/Ib;

N — 4YHUC/IO CelbCKOXO3AMCTBEHHbIX
KYJIbTYP;

m — ob11iee YMCI0 PEerVIOHOB.

I/IHHHijz

VInpexc MO>KeT IPMHMMATD 3HAUYEHM
ot 0 mo 1. bonee BbIcOKME 3HAYEHUA YKa-
3bIBAIOT Ha IIOBBIIIEHHYIO, B CPABHEHUN
CO CTPaHOI1 B 11€7I0M, CT€IIeHb CIIeljalin-

Y



ISSN 2712-7613 \

leorpaduueckan cpepa u xuBble cuctembl / Geographical Environment and Living Systems

[ 2024 /N3

3alVMl PerMoHa Ha BbIPAIVIBAHUY JaH-
HOJl CEe/IbCKOXO3AMICTBEHHON KY/IBTYPbI
(rpynms! kynbryp). [Togo6Has Metonyka
y>Ke MCIIONb30Balach HAMU JIA aHa/Iu3a
PETrMOHAIbHON ClleMann3aluy  3eMile-
memuss B Poccun, CIIA u ppyrux sapy-
6exHbIx crpaHax [8; 9]. Ectp nmpumepsr
IpUMeHeHMs II0J0OHOT0 IToKa3aTes i
APYIUX CTpaH, HanpuMep, Ky6s! [5].

X3HaHb
XINNYHU3AH
WaHbayH
CbluyyaHb
BM
AHbX0I
Xa63n
XyHaHb
Xy63n
Li3aHcy
KOHbHaHb
L3unuHb
CYAP
[YAP
Li3aHcun
Fyiwkoy
yaHayH
JIAOHWH
LW3HbCKn
[aHbCy
WaHbcK
YyHUUH
YWKIU3AH
Dyu3AHbL
HXAP
XalHaHb
LinHbxan
TAHLU3WHb
WaHxan
Tubetckunit AP
MekuH

Pacuérer VMJIIIII mo3BonAOT HUBEIN-
poBaTh pa3nuuuA B IUIOMIAJYN TEPPUTO-
PUAIbHBIX eAMHUILL, YTO 0COOEHHO BaKHO
¢ yuétoM cnenuuKy ajMUHUCTPATUB-
HO-TeppPUTOPUANIBHOTO ycTpolicTBa Ku-
tas (puc. 1). Vicnonp3aoBaHne B KauecTBe
6a30BOTO0 1oKasaresisi pa3Mepa IIO0CeBHOI
IUIOIIAAY MIPefCTaB/IsAeTCs HaM IPONYK-
TUBHBIM U €NVHCTBEHHO BO3MOXXHBIM

10 15

Puc. 1/ Fig. 1. O61mmas nocesHas IIOMaJib OCHOBHBIX CEIbCKOXO3AMCTBEHHBIX KYIbTYpP IO
pernonam Kuras Ha 2018 r., MyH ra / The total sown area of major crops by regions of China in

2018, million hectares.

Hcmounuxk: cocrasneno no: F [E Gt it %2018, £-4 X 1 4t 114542018 [Craructuyeckue
exxerogHuky KHP u BceX IpoOBMHINIT, aBTOHOMHBIX OKPYTOB ¥ TOPOJIOB 1LIeHTPaIbHOTO IOJ-
uyyHeHus 3a 2018 r.]. TCY KHP u crarynpasnenus coorBercTByromux egyuu AT, 2019
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IpY OTCYTCTBUM CTaTUCTUYECKUX HaH-
HBIX O CTOMMOCTMU CeIbCKOXO3SCTBEH-
HOII MPOAYKIUM B I[eIOM U OTHETbHBIX
€€ BIUJIOB, a TAKXKE B YC/IOBVAX HEITOTHOM
TOBAPHOCTM XO03AJcTBa. BaxxHO oOTMe-
TUTD, YTO 332 pacCMaTpPUBAEMbIil IepuUO,
BeIMYMHA OOLIell IIOCEBHON IUIOLALM
BCEX CENbCKOXO3AMCTBEHHBIX KY/IbTYP
B Kurtae cymecTBeHHO He M3MeHUIACH,
B 1990 . oHna cocraBnsana 131,3 miH, a B
2018 . - 128,6 mnu ra. B 2009 r. pasmep
IIOCEBHOM IyIoIaau focTtur 135,4 MyH ra,
IOCJIe Yero OH IMOCTOSTHHO CHIDKAJICA U B
2021 r. coctasun 127,9 miH ral. Tem ca-
MBIM MI3MEHEHM B peTOHa/IbHOI CIIel-
anM3anun 3eMiIefiesa He OblIU CBA3aHbl

Tabnuua 1/ Table 1

C OCBOEHJEM HOBBIX 3e€Me/Ib MIN KOHBEp-
crell macTOMIl, OCHOBHBIM (paKTOpoM
CTaja PHIHOYHAs ONTMMMU3ALMSA pasMe-
I[eHVIsI arPOIIPOM3BOJCTBA.

AHanuns nsmeHeHUN cneyunannsayuv
3emnepgenunsa KHP

Kak mnokasanum Hamm pacuyé€Thl, B
2018 r. HaMMeHbIIVM YPOBHEM TEPPUTO-
PManbHOM KOHLEHTpaUuM OTINYAIOCh
IIPOM3BOJICTBO IUIOJIOBBIX, OBOILEN, 3ep-
HOBBIX KYIbTYp 1 apaxuca (ta6m. 1). ITo
IJIOfIOBBIM KynbTypaM sHadeHusa VIJITIII
npesbimany 1 en. B 16 permonax Ku-
Tad, 0 oBollaM — B 15, pucy - B 14. [lna
MIIEHNIIBI, KYKypPYy3bl, apaxuca, pamnca u

3HayeHN:A MHAEKCA TOKATN3alMy OCEBHBIX IUTOIA/Iell OCHOBHBIX CETbCKOXO03Ii-
CTBEHHBIX KyIbTyp no pernoHam Kuras, 2018 r. / The localization index of sown
area of major crops by regions of China, 2018

<
« < i § =] % [
2| 2 ] = 9 Z =S| 8 «| 5| 2
S| IR SE &|T(O5
£ = 2
o
IIpoBuHIMN
AHbx0i1 1,6 2,2(05|13(02(05 06|10 0,0 | 00 {0,1/0,6(0,2|1,1
TanbCy 00[14|11|06(35]|03|00|12| 00 |08 [0,1]0,8]|1,2{0,2
L3nneb 081]100[27[09(02]0,0|15/{00]| 00 |01 {03/0,2/0,1{0,0
[yanpyn 2,3/100/01]02|1,1|00 [28]00]| 48 | 0,0 0,6[2,4(3,2|0,8
Tyitaxoy 0,7(02|04|1,0(3,8]| 00 |03[23]| 02 | 0,0 [42|2,1|1,5|4,7
JIsioHnH 0,61]00(25[03|05]| 00 |24[00| 00 | 04 [02]|0,6]|1,2{0,0
CbIlyyaHb 1,1(05(08(09(3,0|00|10|32| 01 | 00 |1,3]|1,2|1,1|2,2
Dy13anp 2,2/00/01]04|21|00|1,6[01]| 04 |00 [48(2,9|2,9|7.4
XaiiHaHb 1,9(00(00(01|11]00|15|00]| 3,4 | 0,0 |0,0(29|3,4(0,2
Xy6ait ,7(1,0(04(05(09| 10 |1,1|30]| 01 | 0,0 0,7|1,3]{0,62,3
XyHaHb 2,7100]02]03]05| 04 [05[38] 0,1 |00 |1,7[1,3/]09]|11
X969i1 01[20|1,7{02]06]|13|11{01| 00 | 1,7 {0,0/0,8]/0,9[0,0
XoTyHI3AH 1,4(01(1,7(42(03|0,0]00|00]| 00 | 06 |0,1]{0,1{0,0/0,0
X9HaHb 02(27(10{05(02]|01(29(03| 00 | 0,0 (1,0/09]|0,4|0,4
113saHCH 34(00[(00|04|04|04|1,1(|22]| 03 |00 |05/09|1,0[1,0

! Food and Agriculture Organization of the United Nations (FAO). Food and Agriculture data (FAO-
STAT). https://www.fao.org/faostat/en/#home. (mata o6pamenns: 23.07.2024)
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Oxonuarue ma6. 1

<
. 2| ¢ =y 3 o

BB

Pernonnr S g E 8 é = 2| 2 g‘g g E 2 X ,52

2| = E E < Q = g < E
O
IIpoBuHIMN
Lzancy 1,6 (22(03|06/|01|01]|05|05]| 00 | 0,0 ]00(1,5[0,4(0,3
Hunubxai 0,0|1,4|01(04|3,7| 00 [00|66]| 00 | 00 [0,0[0,6]0,2|0,0
WKa1BsaH 1,8{03(01(09(09| 01 |03]|13| 04 | 0,00,0(2,6[2,3|5,6
lanppyn 0,1(25(14(02|02]| 08 (23]|00]| 00 | 00 (03|1,1{0,7|0,1
[Maabcn 00(1,1{19|12|1,1| 00 |{0,1|02]| 00 | 0,0 (0,1{0,4]|1,4|0,0
IsHbCH 01{1,6(11(08|20)| 0,1 |04|1,1| 00 | 0,0 [0,6]1,0]3,8]|1,9
IOHHanp 0,7{03(10(1,1|1,8| 00 [{02|09| 45 | 00 (94|1,3]|1,2|3,8
ABTOHOMHbBIE PaliOHBI
BuyTtp. Monronus 01(05(1,7|24|09]| 0,0 (01]0,7| 00 |10,6|0,0|0,2|0,1]{0,0
I'yancu-"Uxyancknmit 1,6/ 00|04|04(1,0| 0,0 |1,3|0,1 |17,5]| 0,0 |{0,3]/2,0|3,0/(0,7
Hunca-Xyoaitckui 04(08(11(03|22|001(00|01]| 00 | 0,0 (0,0[{0,9]|1,1|0,0
CUHDBLBAH- YITYPCKMii 01(1,2|0,70,110,1[{203(0,0]0,3]| 0,0 7,3 10,0/0,4(2,1(0,0
Tuberckuit 0,0{08(01(03|01]| 00 (00]|21]| 0,0 | 0,0 (0,0[0,7|0,0]0,0
Topopa neHTpanbHOrO NOTYMHEHU

Tlexnn 0,0(0,7(15(04|03| 00 |04|00]| 00 | 0,0 (0,0/[2,8]6,3|0,0
TsaHBLBUHD 0,5({18|1,7(03|01|20(01]|00]| 00 | 0,0 (0,0[{0,9]|0,9]|0,0
Yynpumn ,1{01(05|1,0|46| 00 (0,7]19]| 01 | 0,0 |1,5(1,8[1,3]0,7
Ianxari 2,0(05(00|00]|0,1[00 01|02 0,0 | 0,0]0,0(2,7[0,7]0,0

ITpumeuanue: KvpapiM umpudroM Bbifenensl 3HadeHuss VIJIIIIT >1, mog4épKHYTBI MaKCH-
MmasbHble 3HaueHnA VIJITIIT oyt kax/oi cenbcKoX034iCTBEHHOM KY/IbTYphl

Hcemounux: paccanrano mo: HE FL 1T 452018, 554 X 11 48 iH 4452018 [Cratuctideckue
exxerogHuky KHP 1 BceX mpoBMHINIT, aBTOHOMHBIX OKPYTOB ¥ TOPOJIOB IIeHTPaIbHOTO IIOJ-
yyHeHu 3a 2018 r.]. TCY KHP u crarynpasnenus coorBercTByromux egyuu AT, 2019

K1y6Hertonos pernoHos ¢ VIJIIIII 6onee
1 en. 6p110 B 12, mig yasg — 10, con u Ta-
6aka — 1Mo 7, XJIOMMYAaTHMKA ¥ CaXapHOTO
TPOCTHMKA — 110 4, CaxapHOI1 CBEKJIBI — 3.
Y 3epHOBBIX KyIBTYp UM apaxyuca camble
Huskme 3Havenmsa WIIIIIT - ot 2,7 mo
3,4 en. TexHmyeckye KylIbTypbl OT/IMYA-
10TCS1 Hanboree BBICOKMMM 3HAYEHVAMM
WUJIIIIT: xmommuatauk — 20,3 en. B CuHb-
13aH- YirrypckoMm AP (CYAP)', caxapHblit
TpocTHUK - 17,5 B Iyancu-"Yxyanckom
AP, caxapnas csexna — 10,6 Bo BuyTpen-

! 3peco u jamee AP — aBTOHOMHBIII PailoH.

Heit MoHromuy, tabak - 9,4 B IpOBUH-
uun IOHbHaHD, 4Yail — 7,8 B NpOBUHLINA
DyusaHb.

CpaBHEHME pe3ynbTaTOB pacyETOB
WUITIIT na 1990 u Ha 2018 I. yKasbIBaeT
Ha 3HAYNUTENbHblE M3MEHEHMA B PasMe-
LIEHNM TIOCEBOB OCHOBHBIX CE€IbCKOXO-
3AJICTBEHHBIX KynbTyp Knras (puc. 2).

BanmoBoit cbop puca 3a 31O BpemsA
yBenuumica Ha 12%, B TO BpeMs Kak ero
yb60opouHasd IIoLagb COKPATUIACh HOYTH
Ha 8%. [IpupocT mpousBoscTBa 6611 06e-
CIIeYeH POCTOM YPOXKAMHOCTYU B CPEJHEM

X,
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B8 50% v 6onee [ 25% - 50% [] 0-25% [ 0 --25% = -25% - -50% = -50% v 6onee [__| Het nsmerexwit [l Her aanHbix

A. Puc B. MuweHunua B. Kykypysa I'. Cos

Puc. 2 / Fig. 2. VIsmeHeHne 3HauUeHNI MHAEKCA TOKAIM3AI[UN TOCEBHBIX IIIOMIAfiell IO peru-
onam Kuras 3a 1990-2018 rr. / Changes in the localization index of sown area by regions of
China for 1990-2018

Mcmounuxk: coctaiero mmo: W [E G0 iT4F %2018, %4 X 11 41t 4F %2018 [Cratncruueckye
exxeroyiuyikyt KHP 1 Bcex TPOBUHIIMIL, aBTOHOMHBIX OKPYTOB U TOPOJIOB IIEHTPATHHOTO TIO]I-

yyHeHus 3a 2018 .]. TCY KHP u crarynpasnenus coorBercTByomux eguuu AT/, 2019.

1o cTpae ¢ 5,7 1o 7,0 1/ra. Puc — rmaBHas
U Harbosmee MIMPOKO PACIpOCTPaHEHHAS
B Knrae sepHOBast KyIbTypa, 4TO 00bsC-
HseT Hu3kue 3HaveHusa VIJIIIII mnia Heé
BO BCeX INPOBMHLVAX, ITe €€ BbIpally-
BarT. B 1990 1. MakcMMabHOE 3HAUEHIIE
MHJEKCa — 3,2 e]]. OTMEYa/IOCh B IIPOBJH-
nyn Oynsanp, a B 2018 1. 0HO cocTaBUIIO
3,4 en. B cocenHelt nposuHuMM l3aHCH.
bonee BplpakeHa cHenuanuMsanuss Ha
puce y 10ro-BOCTOYHBIX IIPOBUMHLINIA, ITe
arpoKNIMMaTHYeCKue YCIOBUA He CIIO-
COOCTBYIOT ~BBIPAIVBAHMIO IIIIEHNUIBI

1 KYKYpYy3bl; Ha HUX IIPUXOAUTCA OKOIO
HIOJIOBUHBI BCero 06béMa BasoBOro c6o-
pa. Iunamuka snavenuit VIJITIII sa 1990-
2018 rT. yKasbpIBaeT Ha CABUI OCHOBHOIO
PMCOBOIYECKOrO palloHa OT MHTEHCUBHO
yp6aHusupyroierocs nobepexbs BITyOb
Tepputopun. B TO e Bpems obpaia-
€T Ha ce6;1 BHMMaHNE yCUJICHIE CIIENN-
a/lM3anuy Ha PYUCOBOACTBE IPOBUHIVN
XoarryHnsaH (B 2018 1. 13% Bcero Bano-
Boro cbopa). Ilnomans moy prucom 3a nc-
CrIeflyeMblIll Iepyof] paclIMpUIach B Hell
B 5,6 pasa — ¢ 674 TbIC. KO0 3783 ThIC. Ia.

N
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Omnpepenénnyo ponb B 3TOM ChITpanyn
IpPOABIDKEHNE perMoHalbHOTO OpeHpa’
U TO3ULMOHMPOBaHME IPOBMHINM KaK
OCHOBHOII PUCOBON «KUTHMUIBI» Knrtas.
B TO >xe BpeMs B OCHOBHBIX PUCOBOJYE-
CKUX TPOBMHIMAX NPOMUCXOAUT AUBEP-
cudukanys semnenemsi: B 1990 r. 3Have-
Hue VUIIIII pia puca npesbIlnao 2 efl. B
7 NIpOBMHIVAX, a B 2018 I. — TONBKO B 5.

IToceBHasa mulowjajib MIIEHMIBI 32
1990-2018 rr. cokparmnace ¢ 30,8 MnH 10
24,3 MJ/IH Ta, a e€ BaJIOBOI c6op BBIPOC C
98,2 MnH mo 131,4 mna T. Poct cpepgHent
II0 CTpaHe YpoXKaitHocTH ¢ 3,2 o 5,4 T/ra
IIPOM3OLIEN BC/IECTBME TIepeXo/ia Ha HO-
Bble arporexHonoruu. Ilourn 80% mpo-
u3BOAcTBa muieHunpl B 2018 . mpuxo-
IUIoCch Ha ceBep Bocrouno-Kuraiickoit
paBHuHbl. Ho m B o6pasylomux 3ToT
paiioH npoBMHLIMAX X3HaHb, IllaHbayH,
Anbxoit, zsaacy u Xa6911 3emnenenne
AVBepcuUIMPOBAHO, CllelMann3anus
Ha IIIEeHMIe BbIpakeHa OTHOCUTENbHO
cna6o. 181990, u B 2018 r. B Kurae 65110
BCEro 4 NPOBMHLMU CO 3HAYEHUAMU
VIJITIII mmenunpt Boimre 2 ef. Ha ocranb-
HOJI TEPPUTOPMU CTPaHBI, OCOOEHHO B
CEeBEpPO-BOCTOYHBDIX, IOT0-BOCTOYHbIX
IpoBMHIMAX U Ha JleccoBoM m1ato, 3Ha-
YeH!sA MHJIEKCA 3a UCCIIeyeMblil IIepuof,
COKpaTWU/INCh. 3HAuMMOe yBelINdYeHMe
IJIOIAiM TIOf] IIIEHNUIe OTMedanoch
BCEro B 2 MPOBUHIMUAX — AHBXON U X3-
HaHb, KOTOpble BMECTe C NPOBUHIMAMUI
3saucy n HlanbpyH ypep>XKuUBaroT TUiep-
ctBO 110 3HayeHuAM VIJIIIII sToit Kynbry-
pBL. YTpaTuim Crienyaausaluio Ha IIiie-
Hune CHHIBAH- YIITYPCKIIT aBTOHOMHBII
palioH U ceBepo-3alajjHble IPOBUHLNU
lanbcy u nuxaii.

U Puc us Yuana (1% KK), TOPOJICKOTO ye3fia B
npoByuHIMY X3WTyHI3sH, B 2017 . Obu1 1pu-
3HAH CaMbIM BKYCHBIM B cTpaHe. OH BHeC€H B
nepedeHb MPOAYKTOB C 3alVILEHHBIM Ireorpa-
(budecknM HaMMEHOBAHNUEM.

Kykypysa BblpamypaeTrcsi B OCHOB-
HOM B CEBEPHBIX U CEBEPO-BOCTOYHBIX
npoBuHuMAX (71% BamoBoro cb6opa).
Bonee 1/3 mpousBopicTBa 06ecreYnBaIOT
XolnyHussH, Lsunmeb m BHyTpeHHAA
Mouronusa. B menoMm mo crpane 3a mc-
ClIeflyeMblil IIepuoj, KyKypysa IIOKasa-
72 TIOJIOKUTEbHYIO JUHAMMKY 10 BCEM
IapaMeTpam: IOCeBHON Iomam (poct
¢ 2l,4mmH go 42,1 MIH T), BaJIOBOMY
cbopy (c 96,8 mo 257,7 MIHT) U ypo-
>kaitHocTu (¢ 4,5 1o 6,1 1/ra). OcHOBHOII
IPUPOCT IVIOLIANN IO, KYKYypy30i obe-
cneywmy X3MIyHLU3AH U BHyTpeHHAA
Monromusa (COOTBETCTBEHHO Ha 4 MJIH
u 3 MyH ra). QakTH4ecKu IpOMCXOAUIIO
Ie/leHalpaBieHHOe pOpMIPOBaHIe CIle-
LMa1n3alyy 3TUX PETMOHOB Ha KyKypy3e
B PaMKax IOJIUTUKK OCTIOKeHMA Kura-
€M caM0o00eCIIe4eHHOCTY JAHHBIM BUIOM
sepHa. OCHOBHOII BKJaJj B 3TO BHECINU
TOCy/JapCTBEHHbIE  aTrpPONpPeNNpUATHUA,
B T.4. obecreduBaolye IOIOTHEHNe
CTPATErMYeCKOro IIPO0BONIbCTBEHHOIO
sanaca. B 1990 r. BpiensAnmmch 5 NpoBUH-
unit co 3HadeHyamu VJIIIIT kykypysb
Bpire 2 ef. (MakcumyM 3,9 B Llsmnnne).
B 2018 r. TakMxX HpOBMHLMII OCTaNOCh
Bcero 2 — JlaonmH un Ilsunmub, npudém
B IIOC/TIEHEN 3HAYEHMeE yNauo 1o 2,7 ef.
Crenyanusanusa Ha KyKypyse B Manu-
KYpuy, NPOBUHLMAX IPUOPEKHON da-
CT MexJaypeubsa XyaHxs U AHU3DI, a
TaK>Ke Ha Iore 1 Ha 3anaje Kutas pasmbl-
BaJIaCh JPYTUMM KY/IbTypaMM;.

O6mas wiomazas moceBos cou B Kurae
3a MCCIeflyeMblil IIepMof] PacIIMpuUIach
He3HauYUTeNbHO: ¢ 7,6 MIIH [0 8,4 MJIH Ta
(mo gmpyrum paHHbIM g0 10,2 MIH ra).
B TO ke BpeMs €€ eXerojHbIl BarmoBON
c6op BbIpoc ¢ 11 MyH 10 16 MJIH T, I/1aB-
HBIM 00pa3oM BC/IE[CTBME YBETNYEHMA
ypoxaitHoctu ¢ 1,4 mo 1,9 t/ra. B 1990 1.
nouTy 2/3 Bcell IIOAAK TIOf, COoell Mpu-

N
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XOJMIOCh Ha CEBEPO-BOCTOYHbIE IPOBMH-
uyy XslnyHussaH, Lswimmeb u JIgoHMH.
OcTanbpHble IOCEBBl pasMeLIAINCh Ha
Benuxoit Kurartickoit paBauHe, JleccoBom
IUVIATO ¥ B HECKONbKUX FOrO-BOCTOYHBIX
nposyHIyAx. K 2018 . moceBHas mo-
mlalb COM B NPOBUMHUMM X3VUTyHU3SAH
HOYTY YABOUIACh U JOCTUIJIA 3,7 MIIH Ia.
OpHnako 3Hauenne VUJIIIII con B aToMm pe-
rMoHe CHM3MUIOCh ¢ 7,8 mo 4,2 em. u3-3a
yculeHMs Cllenyuanusaluy Ha KyKypyse,
KOTOPYIO BK/TIOUAIOT B CEBOOOOPOT C COEIL.
Bo BayrpenHeit MoHromum IIomangb
oy, coen BbIpocna BTpoe — ¢ 300 ThIC.
1o 1 MJIH ra, BMecTe ¢ IpoBMHLMEN X3ii-
JIyHII35IH OHa 00pa3oBaja OCHOBHOII coe-
Boptuecknit parion Kuras. [lomnmo pocra
YPOKaTHOCTH 32 CYET BHEPEHNI HOBBIX
TEXHOJIOIMIf, IPUPOCT IIPOU3BOAICTBA COU
CBAI3aH C KIMMATUYECKUMM M3MEHEHU-
AMM, KOTOpbIe IO3BOJIAIT BBIPALIMBATh
coto B 60JIee CeBEpHBIX palloHaX, a TAKXKe
C TOCYZapCTBEHHON MOMUTUKON B cde-
pe IIpOJOBOILCTBEHHON Oe3omacHocT'.
Bmecre ¢ TeM, IOCKO/IbKY COS HIMPOKO
ucnonbsyerca B Kurae pnsa mpoussop-
CTBa IPOAYKTOB NUTAHNUA ¥ KOPMOB /I
JKMBOTHBIX, PAcTYLIUI CIIpOC HAa He€ B
3HAYUTE/IbHOM CTEIIeHN YIOB/IeTBOPAETCS
3a cuéT ummnopta u3 bpaswmun n CIIA.
Ha ocranbHOI TeppuTOpUM CTPaHbI I110-
CeBHasl IIOIA/lb COM JIMILDb He3HAYUTe/Ib-
HO yBemmumnach B Iyirwxkoy, CeluyaHu,
Uynpuuae n llanbcy, a 10ro-BOCTOYHDIE
HOPOBUMHIMY yTPAaTUIN CIeLMaTN3aLNI0
Ha 3TOJ Ky/JIbType.

PervonanbHble pasnmmyusa B CHELM-
a/lM3aly Ha IPOM3BOJCTBE IPYTUX Mac-
JIMYHBIX KYIbTYP — ITOJCOTHEYHNKA, Pall-

U EB AL K ERETT [Tloac seipammBanms
cou B ceBepo-BOCTOYHOM Kmrae cpBuraercs
Ha cepep] // ARG HHK [Tasera Farmers Daily]:
[caitr]. [10.03.2023]. URL: https://szb.farmer.
com.cn/2023/20230310/20230310_008/2023031
0_008_1.htm (maTa obpamenns: 12.08.2024).

ca M apaxuca, — B 3HaUUTEIbHON CTelleH!
00YC/IOB/IEHbI arpOKIMMATUYECKNMU yC-
noBusimu. Haumenbureit B 2018 . 6bu1a
IIOCeBHasA IUIOWIAflb IIO[ICOIHEYHMKA —
0,5 mnH ra. OCHOBHOI1 palioH BbIpalllBa-
HIS 9TOV KY/IBTYPBI, 4yTh MeHee Tpe6o-
BaTeIbHOII K BJIare, YeM paric, HaXOUTCs
BO BHyTpenneit Monrommu (2/3 Bceii o-
CEBHOIT IUIOLIA/IN B CTPaHe). 3a MCCIeRy-
eMblJl IIepuo IJIOLa/b 110f] TOJCOMTHEeY-
HIKOM 3Jlechb yaBomunaack. Kak u B cryyae
C KyKYPYy30Ii, 9TO MOXKHO OO'BACHUTD IIe-
pexoioM Ha HOBBIe CeBOOOOPOTEHL IImo-
jagb IOJ, PaIiCcoM YBEINYNUIACh € 5,5 MIH
1o 6,6 MJTH T'a, eXKerogHbI BaJIOBOM c60p
€ro CeMsH IOYTU YIBOMJICA U IPEBBICUIL
13 MyiH T. Pamc BpIpalyBarT ITTaBHBIM
00pa3oM B yHaJIE€HHBIX OT IMOOEpPeXbs
IPOBMHLMAX LIeHTpa/bHOM yacTy Kuras.
3Ha4yNMTe/IbHOE paclIMpeHue IUIOLAu
IIOCEBOB IIPOM3OIIO B 3 IPOBUMHIMUAX:
Ceruyanp, XyHaHb u Xy69ii, rie kK 2018 1.
6bITO cocpenoToueHO Goree Y2 Bceil T10-
ceBHOJ myomazy parnca. CaMbIM BBICO-
kuM sHadenuem VUJIIIII pamca - 6,6 en.
oTnmyanach nposuHusa luuxai. OpHa-
KO B CBA3M C BBICOKOTOPHBIM petbehoM
YPOBEHb 3eMJIelelIb4eCKOil OCBOEHHOCTH
e€ TeppUTOPUI HEBBICOK, U BCs IIOLAJb
IIOJl PaIlCOM 37leCb COCTaBJIsNIA TOJIBKO
2% OT 0OLIeHAI[MIOHA/IbHOIA.

ITocesnas nnomazap apaxuca B Kurae
TaKKe yBenmmumiaach, ¢ 1990 go 2018 r.
OHa BbIpOCna C 2,9 MiaH o 4,6 MJH ra.
Ha BplpammBanmum apaximca clenyanm-
3MpyeTCs HECKONbKO IPOBMHLMIA — OT
Hsunuua u JIA0oHMHA Ha CeBEPO-BOCTOKE
no Iyannyna u I'yaHbcu Ha 10ro-BOCTOKE.
OcHOBHbBIE €r0 IOCEBbl COCPEJOTOYEHBDI
Ha Benmxoit Kurarickoit paBHnHe. Mak-
cuManbHoe 3Hadenue JIJIIIII apaxwmca
B 2018T. - 2,9 en. 6bUIO B NPOBMHIUU
X3HaHb, If€ 32 MCCIENYEMbBI IEPUOL,
IIOCEBHas IUIOLA/Ib apaxuca IOYTU Y-
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BOMJIaCh M JOCTUI/IA 1,2 MJIH ra. 3Ha4u-
Te/IbHBIN NPUPOCT IUIOMIAN TIOf apaxu-
COM OBIT OTMeYeH TaK)Xe B IPOBMHIMAX
I'yanpyn, Isunueb, JIA0HUH, Xy63171 n
CeluyaHb. YBelMueHMe BajioBOro cbopa
apaxuca c 6,4 MJIH 1o 16,3 M/IH T Takxe
OIIpefeNANOCh yBeIMYeHeM YPOXKaiiHO-
cTH, B cpefiHeM 1o Kurato oHa BeIpoCTa ¢
2,2 mo 3,8 T/ra.

PasmelieHne 1OCeBOB  OCTa/IbHBIX
TeXHUYEeCKNX KYJIbTYp, KaK B Hauaje, TaK
U B KOHIle JCC/IeflyeMOro Iepuopa, OT-
NYaI0Cch Oojiee BBICOKMM YpPOBHEM pe-
IMOHa/NIbHOI KOHIeHTpanuu. CaxapHyIo
CBEKJTy BBIPAIIVBAIOT TOJIbKO Ha ceBepe
Kuras, rme B 2018 1. BbICOKME 3HAYEHUS
VIJIIIII aroit KynbTypel ObUiM BO BHy-
tpenHeit Mouromn u CYAP (10,6 n
7,3 efl. cOOTBETCTBEHHO). B 1990 . cBé-
K/IOBOJYECKUII PajloH ObII CYILeCTBEHHO
KpyIlHee U BKIIOYan NPOBMHLMM X3Ji-
nyHU3sH u Lsununs, rge x 2018 1. BpIcBO-
OonVBILINECS TUIOMIA/IN 3AHS/IN COSl U KY-
Kypysa. B menom, rmomazp 1oj caxapHou
cBéksioit B Kurae coxparumnach ¢ 630 ThIc.
10 216 thic. ra (ux Hux 122 TbIC. TA 6BIO
BO BHyrpenHeit Monrommn), a eé Ba-
70BON c60p yMeHbUIMICA € 14,5 MIH [0
11,3 MiIH T.

BanoBoit c60p caxapHOro TpPOCTHU-
Ka 32 1990-2018 rr. BrIpoC ¢ 63,5 M/IH 0
108,7 MH T, TIOWAAb MOJl HUM paclly-
punacop ¢ 1,1 miH go 1,4 myH ra. Crienua-
NMM3aLMA Ha 3TOM KY/IbType COXpaHAeTCs
Ha ore: B [yaHcu-"U>KyaHCKOM aBTOHOM-
HOM paifoHe (2/3 Bceil IIOCEBHOI IIOIIA-
mn), npoBuHIMsX I'yannyn u IOHpHaHb,
rae 3Havenus VJIIIII coctaBasnm coot-
BeTCTBeHHO 17,5, 4,8 u 4,5 ep. Ilo cpas-
HeHuio ¢ 1990 r., cHU3MIACh CIlelajimsa-
L[/l Ha CaXapHOM TPOCTHMKE IIPOBUHIIVN
XaitHaHb. IInomapb caxapHO-TPOCTHM-
KOBBIX IIJITAHTAII 3[leCb COKPAaTU/IACh Ha
13% u coctaBua Bcero okoso 20 ThIC. ra.

I1aBHBII ~ XJTIONIKOBOJAYECKUIT — paii-
on Haxogurca B CYAP (3% Bcex moces-
HBIX ITomiazent xaomndatuuka B8 KHP nHa
2018 1., 3nauenue VJIIIII - 20,3 en.). 40%
IVIOI[A/Y IIOfi TabaKoOM COCpefoToYe-
HO B nposuHnuy IOHbHaHDB, I7e 3HadYe-
Hue VUIIIII aT0i1 KyIbTYphbl COCTABIIANO
9,4 e[l.; BBICOKMMM 3HAYEHMAMU MHJEKCa
TaKXe OT/IMYA/IVCh TPOBMHIMY [yITdwKOoy
u Oyusanubp. Yait - TpajuLiiOHHAsA MHOTO-
JIeTHASA Ky/IbTypa B TOPUCTOI MECTHOCTHU
LIeHTPpa/IbHbIX U I0XKHBIX IpoBMHIMI Ku-
Tasg. 3a 1990-2018 rr. mIomagb 4amHbIX
IUTAHTAlMil ObITa CYIECTBEHHO PACIIN-
peHa — ¢ 820 TbIC KO 3 MJIH Ia, BajOBOW
c6op 4aitHOro MMCTa BBIPOC € 540 THIC. 1O
11,8 myiH T. BKag B pocT npousBOACTBa
BHOCUT U yBe/lIM4YeHMeE CIIPOCA Ha KUTall-
CKMI1 4ali, B IIEPBYI0 O4Y€Peb 3€/NEHDII B
3apyOeXHBIX CTPaHaX, YTO CHOCOOCTBYeT
CTabMJIBHOMY POCTY 3KCIOpPTa YaifHOTO
mucta. Hambomnee BHICOKMMU 3HaYeHMA-
vy VJIIIIT 4ag oTnImM4arTcsa NpOBVMHIIN
Dyuzsanb (7,4), Wxouasn (5,6), [yitwkoy
(4,7), IOnbHAHD (COOTBETCTBEHHO 7,4,
5,6, 4,7 u 3,8 en.).

B pasmenieHun OBOLIHBIX KYIBTYP
pervoHasbHas Cllelaau3alus BbhIpaxe-
Ha cabo: 6oree YyeM y IIOTIOBUHBI IIPO-
BuHIIM 3HaueHusa VIJIIIIT cocraBnsinm B
2018 r. or 1 mo 3 en. ¢ MaKCMMyMoOM 2,9—
2,8 en. B mpoBUHIMAX XaliHaHb, DyLI3AHD
U Ha TepPUTOPUM IOPOJia LIeHTPAIbHOIO
nopgunHenns Ilekun. Hamubomee BbIco-
KUJ YPOBEHDb PErMOHAIbHON KOHI[EHTpa-
VY TUIOOBBIX Ky/nbTyp' B 2018 I. ObII B
IMexune (MJIIIII - 6,3 exn.). Taxoke BbIge-
nanuch nposuHuuy Iyanpyn, Hlsabeny,
XaitHanb, Pyusanp n DKa13aH.

! B aHINIOA3BIYHON BEPCUM VICIIOIb30BABIINXCA

CTaTUCTUYIECKNX HNAHHBIX — «CafOBBIE KYJIBTY-

pb» (orchards).
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3aknouyeHmne

IIpoBen€nHbINI aHAMM3 IOKa3as, 4TO
pervoHasbHasA CIeluaan3alysd OCHOB-
HBIX OoTpacneit semnefenusa B Kurae sa
3 mocnegHUX JIeCATUIETUA IIpeTepIena
3HAuYMTe/IbHbIe M3MeHeHu:A. JleiicTBue
PBIHOYHBIX MEXAHM3MOB, NPUXOAIMX
Ha CMEHY IIeHTPa/JM30BAaHHOMY IUIaHU-
POBaHMIO, NIOBBILIEHNE YPOBHA TOBAPHO-
CTU 3eMJIefie/ins, MCIONb30BaHMe HOBbIX
BbICOKOIIPOJYKTUMBHBIX arpOTeXHOIOTMUI
OPUBOJAT K YCUJIEHUIO TE€PPUTOPUAIIb-
HOJ1 KOHLIEHTPALIMM CE/TbCKOXO03AICTBEH-
HOTO IPOM3BOJICTBA ¥ ONTUMM3ALUU
pasMellleHMA TPOM3BOACTBA KaK IIPO-
TOBONIbCTBEHHBIX, TaK M TEXHUYECKUX
KynbTyp. Bmecre ¢ TeM coxpaHAOTCA pe-
TMOHAJIbHbIE Ppa3/IN4NdA, OIpefendeMble
HOPUPOJHBIMU ¥ COLMA/IbHO-3KOHOMUYe-
CKMMU (PaKTOpaMM.

B nenom, 6onee y3koit cnernmanmsa-
Lyell OTAMYAITCA PErvOHbl Ha ceBepe
u Ha ro-socroke Knras. CoBOKymIHbIN
VUIIIII 13 OCHOBHBIX  CENbCKOXO3AM-
CTBEHHBIX KYIbTYp (3a MCKIIIOYEHMEeM
Yas) MpeBbIaI 3 efl. TOIbKO B 2 Peryo-
Hax — CuHbU3sAH-YiirypckoMm u Iyancu-
>KyaHCKOM aBTOHOMHBIX paiioHax. Ero
3HAYEeHMs COCTaBM/IM OT 2 1O 3 ef. BO
BryTtpenneit MoHronum u npoBMHUMAX
IOnbHanD, Iyitwxkoy, Coruyanb, [yanays,
Oy13ssanp, XaitHa"b 1 T. 0. YyHuuH. Oue-
BUJHYIO POJIb B 3TOM ChITPajy KOHTpa-
CTUPYIOIJE€ C OCTA/IbHOI TeppUTOpuen
CTPaHbl arpPOKIMMATUYECKUe YCIOBUA,
KOTOpbIE 33/Jal0T CIelMann3aluio nepe-
YJCTIEHHBIX PETVIOHOB Ha CE€IbCKOXO351il-
CTBEHHBIX KY/IbTYpaX, HETUIIMYHBIX A
PalioHOB C MYCCOHHBIM K/IMIMaTOM.

CkasplBaeTcs TaKkKe pPervoHaabHasg
crienuduKa TPYZOBBIX PECypCcoOB U 3eM-
nenonb3oBanus. [InoTHOCTL HaceneHus
B NPOBMHLIMAX Ha Bocrounoit Kwuraii-
CKOJi paBHMHE, IZie IpeoOIafaloT Me-

KI1e KpPeCTbAHCKIE XO3AMCTBa, B NeCATKN
pas Bblllle, 4eM BO BHyTpennerr MoHro-
nun. I 9TOro aBTOHOMHOIO palioHa
XapaKTepeH 3KCTeHCUBHBI/ TUII arpo-
IIPOM3BOJCTBA, INPeobIafaloT KpyIHble
BbICOKOMEXaHM3MPOBaHHbIE XO3SAMCTBA.
Cnenmanusanyio CUHBLZAH- YITYPCKOTO
AP ompepensaeT XIONKOBOACTBO, OCHO-
BaHHOE Ha TPYJOMHTEHCUBHOI 9KOHOMMU-
yeckoit Mofenu. CXoxue 4epThl § «Tpo-
IIYeCKMX» OTpaC/eil, COCTAaB/AILUINX
OCHOBY CHeIMaMn3aluyl PernoHOB I0ro-
BOCTOKA (IIOJJOBOZICTBO, BbIpAlBaHNe
CaxapHOTO TPOCTHUKA).

B BOCTOYHBIX pernoHax, OCOOEHHO
BOMM3M MHOTOMWUIMOHHBIX IlekmHa n
[llaHxas oIpemeNANIy0 pOIb WUIpaeT
BHELTHMII 10 OTHOIIEHMIO K CeTbCKOMY
XO3SICTBY QakTop — ypOaHU3aIys: 3ep-
HOBBIE KY/IBTYPbI 1 COSI 3aMeIAI0TCS OBO-
mamy ¥ ItofoBbiMu. Ha mporskeHun
UICCIIeAyeMOro IIepMofia OBOLIEBOJCTBO
B Kurtae pasBuBamoch Takumm ke Obl-
CTPBIMM TEMIIaMM, KaK U ypOaHM3aIyA.
C 1990 1o 2021 1. YMC/IEHHOCTb TOPOKaH
B Knrae yBenmumnach mouru B 3 pasa, a
UX [OJsl B HacelmeHun — ¢ 27 no 63%. 3a
3TO BpeMsA 00IIas IUIOMA/b IOJ, OBOLI-
HBIMU KY/IBTYPaM# B CTpaHe BBIPOC/IA B
3,5 pasa, a uX BaJI0BOE POU3BOJICTBO — B
5,3 pasal.

BaxupIM akTopoM W3MeHEHui B
PErMoHa/NbHOM CIeNanyu3alyy 3emre-
fenus crano BkmoueHme Kurasa B cu-
CTeMy MEeX/yHapOJHOTO pasfe/leHMNs
tpyza. o xonma 1990-x rr. Kurai nou-
TV He MMIIOPTHPOBA/I COeBble 600BI, UX
BBIpAIl[Ba/lil BO MHOIMX PErMOHAaX Kak
IIPO/IOBONIbCTBEHHOE  ChIPbE. B  memax
yBeIn4eHNs IPOM3BOACTBA MsAcCa A
pasBUTKA CBUMHOBOJCTBA ¥ ITHUIIEBOJ-

! Food and Agriculture Organization of the
United Nations (FAO). Food and Agriculture
data (FAOSTAT). https://www.fao.org/faostat/
en/#home. (gara obpamenmst: 23.07.2024).
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crBa B KHP chavama cranu 3aBo3uUTh
COEBBINl MIPOT (MaKCHMA/IbHBI 00BEM B
2000r. - 0,5M/1IH T), @ 3aTeM pe3KO BBI-
poc UMIIOPT coeBbIX 6060B. B 2020 . x
uMnopt npesbicun 100,3 MIH T, B TO Xe
BpeMsA MHOTMe pernoHbl Kutas yrparumm
CITelaIn3alyio Ha Coe.

[Torpe6HocTn Kutas B mineHuie B
ropasjo MeHbllell CTeleHU 3aBUCAT OT
ummnopra. B 1990 r. B cTpane 6b110 CO-
Opano 98,2 M/H, a BBe3eHO — 12,5 MIH T
nmeHnubl. B 2022 r. npousBoACcTBO MIe-
HUIIBI cOcTaBuio 137,7 MiH, a MUMIIOPT —
9,9 myH 1. Kntait ctan KpynHenmmnM nm-
noptépoM miueHuns B Mupe'. B mepsom
pecatunetun XXI B. Kurait mombiTancs
COKpPAaTUTb 3aBMCUMOCTb OT MMIIOpTa
meHnipl. CKa3aauch TakKe IMpoO/IeMbl
C OIIIaTO}l MMIIOpPTa M3-3a 3KOHOMMUYe-
cKkoro Kpmsuca, B 2008 I. B cTpaHy 65110
BBe3eHO Bcero 32 ThIC. T MineHuIbl. Vc-
KmodeHneM okasanca 2003 1., Korga B
KHP 6p110 cobpano TOnbKO 86,5 MJTH T
MIIeHNIIBI, TI09TOMY Ha CIIefyIoIINi TOf,
MpUIIZIOCh MMIOPTUPOBATh 7,2 MJIH T.
3aTeM IpPOM3BOACTBO MIIEHNII BHOBb
CTa/I0 pacTy, a MUMIIOPT BOCCTAaHOBWJICA
[I0YTU JIO TOTO >Xe 0ObEéMa, YTO U B Ha-
vaje 1990-x. ChopmupoBancs KpyIHblit
MIIEHNYHBIN PaiioH, JIOKaIN3aLMsA KOTO-
poro K ceBepy oT p. XyaHX3 OrpaHMYMBa-
€T BO3MOXXHOCTH J/I1 MMIIOpPTa 3epHa B
Kwnran ns Poccun n Kasaxcrana, Ha KO-
TOpbIe BMecTe B3ATble IIPUXOANTCA OKOJIO
[I0JIOBMHBI BBO3a MILIEHNUIIBL. B TO ke Bpe-
Ms1 OCHOBHOJI IPUPOCT UMIIOPTa obecie-
YYBAIOT TOCTaBKM MOpeM U3 ABCTpanuu
n Kanappr.

PasButne paiiona, crenuanusyupyo-
lerocs Ha IIPOM3BOJCTBE palica, TakyKe

! China becomes world’s largest wheat importer in
2022-23. World Grain. 04.12.2023. URL: https://
www.world-grain.com/articles/18365-china-
becomes-worlds-largest-wheat-importer-
in-2022-23 (mata obpamenus: 23.07.2024).

IPOUCXOAV/IO Ha (POHE YBETMYEHMS UM-
nopra. Kak u B ciy4ae ¢ coeil, UMIOpPT
palica 3HaYMTEIbHO BBIPOC B KOHIe XX
- Havyane XXIB. 3aTeM HeCKOIbKO JIeT
UMIIOPT COKPAIAJICA: BUJMMO, BIACTU
Kuras paccumrpiBamm Ha PocT co6-
CTBEHHOTo IpoussozcTsa. OpHAKoO IIo-
cie 2010 r. MMIIOPT BHOBb CTajl YBEIM-
4yuBaThCcA U B 2014 I. IpeBbICUII 5 MJIH T.
JIumb B TOCHENHME TOAbI BCIENCTBME
yBEIMYEeHNSA COOCTBEHHOTO IPOM3BOJ-
CTBa, pgocturinero B 2022r. 15,5 MAH T,
M 4YacTMYHOIO 3aMellleHNUsA MMIIOPTHON
coeit 06béM BBO3MMBIX B Kurtait cemsH
panca cHuswiIcA o 2MIHT B rof. Oc-
HOBHBIM 3KCIIOPTEPOM palica ABIAETCA
Poccus, rae Ha ero BbIpallMBaHMM BCE
Oorblile CrIeUMaNN3UPYIOTCA TpaHNya-
mue ¢ Kuraem permonnl. Pamnc us Poc-
CMM 3aHMMAaeT HUIIY Ha PbIHKE CEBEPHbIX
pernoHos Kuras, rfe njomanb 1oceBoB
9TOM CENbCKOXO3ANICTBEHHON KY/IBTYpPBI
HeBeJIMKa.

VsMeHeHMA B pasMeleHUM IIPOMU3-
BOJICTBA CaXapOHOCHBIX KY/IbTYp CBA-
3aHBl C OOLIEMMPOBOI TeH/eHLMell B
IPOU3BOJCTBE Caxapa — IIOCTENEHHBIM
3aMellleHieM  CBEKJIIOBUYHOIO  ChIPbs
TpocTHNKOBBIM. C 1990 o 2013 r. Basno-
BOIl cOOp CaXapHOrO TPOCTHMKA BBIPOC
BJBOE — C 64 10 129 MIH T, B TO BpeMA
Kak cOOp caxapHOil CBEK/IBI COKpaTWII-
ca BTpoe — ¢ 15 o 5 mnH T. OfHaKo Io-
cre 2015T. mpous3sBOACTBO CaxapHOIO
TPOCTHMKA cOKpartmnoch (B 2022T. fo
104 miH 1). IlepBoe BpeMs 3TO COKpa-
I[eHNe KOMIICHCHPOBa/I pocT cbopa ca-
XapHOU CBEK/bI, gocturuero B 2018 r.
MakcuManbHoro o6bvéma 104 mma 1. Of-
Hako 3areM Kwutail cTanm yBenMumMBaTh
VIMIIOPT caxapa-ChIplia 1 padyHUPOBaH-
HOro caxapa, B 2020-2022 rT. BBO3UJIOCh
COOTBETCTBEHHO Oosiee 5 M/IH U 1 MJIH T.
TakuMm o6pasom, Omarojaps UMIOPTY
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yIA/noch 3aMeCTUTb OKOIO 50 M/IH T CblI-
pbsA, HEOOXOHMMOro I HAIlOJTHeHUA
BHYTPEHHEro pblHKa. B cBowo ouepenp
3TO CO3[Ja/I0 BO3MOXKHOCTH [ UCIIOJIb-
30BaHMsA 3HAYUTENbHON IUIOLAAM JJIs
BBIPAIMBAHUA APYIUX KY/IbTYP, NPeXae
BCEro IUIONOBBIX B I0I0-BOCTOYHBIX Peru-
oHax Kuras. OueBusiHO, KaK U B c/Iy4ae
c coell, Kuraro BBITOJHO BBO3UTb caxap
U3 CTpaH, IJie M3JEPKKM B IPOM3BOJ-
CTBE 3TUX BUIOB CETbCKOXO3SCTBEHHOM
IPORYKLUMY HIDKe, IIABHBIM 00pa3oM u3
bpasunun. B 10 >xe BpeMs IponsBoaCcTBO
IUIOJOBBIX Ky/nbTyp B Kutae opueHTupo-
BAaHO He TOJIbKO Ha BHYTPEHHMII, HO 1 Ha
BHEIIHUI! PbIHOK, IJle OHO YCIIEIIHO KOH-
KypUpYeT C [JPyIMMM CTpaHamy (Hampu-
Mep, IIPOU3BOACTBO SI0JI0K, IIUTPYCOBBIX).

CooTHolIeHNe BHYTPEHHUX U BHeEII-
HIUX (PAaKTOPOB, ONpEAeNAIINX pPerno-
Ha/IbHYI0 CHEeLMaIM3aLUI0 3eMIIefes
B Kurae, ABndeTcs CIOXHBIM U Pa3HO-
CTOPOHHUM HaIlpaB/ieH/leM MCCIIeN0Ba-
Huii. Hy>KHO y4nTbIBaTh, YTO PHIHOYHBIE
(baKTOpBl TECHO IEpeIUIeTAITCA C TO-
CYyHApCTBEHHON IONIUTUKONM, B KOTOPON
KOMIIIEKC CeJIbCKUX HpoO6JIeM 3aHMMaeT
Ba)KHOE MecTo. TpaiMLMOHHO IepBbIi
ITOKYMEHT, KOTOpbIl my6mukyiorcs LIK
KIIK n IoccoBeToM B HOBOM TOfy, IO-
CBAILIAETCA Npo6rIeMaM pasBUTUA Cellb-
CKOJl MECTHOCTH, CE/IbCKOTO HACETIeHUA U
CeNIbCKOro xo3:A1icTBa. B cepenmue 2000-x
IT. OBbUIa YCTAHOBJICHA «KpAcHas JIMHVSI»
(BemumHa, CHIVDKEHME KOTOPOil Hefo-
IyCTYMO) IUIOWIAAM IALIHU B pasMmepe
1,8 mnpg My (t.e. 1,2 mmH k™%, win 1/8
Bceit wiowanu KHP). B cepenune 2010-x

IT. B 3aKOHOJJaTeIbCTBO OBIIO TOOABIEHO
HOHsATHE «6eCCPOYHBIX (BEYHBIX) OCHOB-
HBIX MAXOTHBIX y4acTKoB» (7K A A K
), nsmenenne pexxrma UCIIONb30BAHNUS
KOTOPBIX He JOIYCKAeTCsl HM IIPYU KaKUX
06CcTOATENIbCTBAX.

ITomuMo 3TOrO, 3a paMKaMm Hauen
paboThl OCTa/ICs aHAIU3 PasBUTK IIO-
Tpeburenbckoro poiHka B Kutae B cBsA3U
C pocToM 6/1aTOCOCTOSIHVSI HAaCe/IeHMs B
LIe/IOM, M3MEHEHMII B IUTaHuM, I7oda-
nu3anueil IpOJOBOIbCTBEHHONM [UETHI
u T. 5. C gpyroi CTOPOHBI, IepCIeKTUB-
HBIM HAIpaBjIeHNEM MJCCIeJOBAaHUsA MO-
KeT CTaTb M3y4eHIe BIVISTHVS IVHAMUKY
IleH Ha MUPOBBIX PBIHKaX IPOJOBOJIb-
CTBMSI ¥ IIOTOKOB TOPTOBJIM CE/IbCKO-
XO3AMCTBEHHOM npopykuuen. Henbsa
HEIOOLEHNBATh BMSHIE TeONOIUTIYE-
ckux ¢axropos. Hexoropble uccneno-
BaTe/U IPOTHO3UPYIOT, YTO YXY[IIeHNUe
OTHOLIEHWIT C 3alafiHBIMU CTPaHAMMU
U YKPaMHCKUI Kpusuc OymyT croco6-
CTBOBaTb TpPaHCPOPMALUYU CTPYKTYPBI
VIMIIOPTa IIPOZOBONBCTBYS, @ OCHOBHBI-
MU TIOCTKPU3UCHBIMU TPEH[JaMM CTaHYT
COKpallleH)e VMIIOPTHOM 3aBUCUMOCTH
u TpaHcpOpMaLysA CTPYKTYpPbl IPOZRO-
BOJIbCTBEHHOTO PBIHKa [4].

OueBupno, uro Kwurait Bcé 6osblie
BCTpamBaeTcsi B INOOANBHYI0 CUCTEMY
CEeNIbCKOXO3AMCTBEHHBIX PallOHOB. JTOT
IPOLIeCC IalleKO He 3aKOHYEH, I MOXKHO
HPE/IIONIOKUTD, YTO MU3MEHEHNs B pas3Me-
IIeHNV OCHOBHBIX OTpAac/Ieil 3eMIeienyisi
B Kutae OynyT Bcé B Oorblieil cTerneHn
OIIpefieNIATh TPAHCPOPMALMIO ITON CU-
CTEMBI.
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Mpoueaypa u meTofbl. Ha CNYTHUKOBbIX N306PXXEHNAX OTKPbITHIX KApTOrpadonyeckux cepai-
coB (Haekc, Google) BbINOMHEH BU3YanbHbIA NOUCK NOTEHLMANBHOr0 PAcMONOXeHUs TYHAPO-
BbIX c006LIeCTB B ropax HxHoro Ypana. [poBefieHO MapLIpPyTHOE 06CNe10BaHNe OCHOBHbIX
rOpHbIX BepLUnH 1 xpe6ToB (bonblioi TaraHaii, YpeHbra, 3topatkynb, bonbwas Cyka, YBaH,
3uranbra, irogHbin, Mawak, Kymapgak, Hapel, Kyautay, ipemens, Hypryw), rae AucTaHumnoH-
HO ObININ BbISIBNEHbI MPEANONaraemMble MecTa pacnonoXeHns rOPHbIX TYHAP C LENbK YyTOYHE-
HUSA UX LeACTBUTENIbHOIO Hanu4ma (MIu OTCYTCTBUSA) HA MECTHOCTU. B reoMH(OpMaLMoHHON
CUCTEME MOJTy4eHHbIe [aHHble 6bin COBMELLEHbI C LM poBOI MOAENbo penbeda, 1 6binn
paccymTaHbl NNOLAAN TOPHbLIX TyHAP. BMAOBON COCTaB 1 OCHOBHbIE TUMbI FOPHO-TYHAPOBbIX
C006LLECTB ObIIN ONPeAeneHbl METOAOM MAPLLPYTHOTO PEKOrHOCLMPOBOYHOrO 06CIEA0BAHNS.
PesynbTartsl. [TokazaHo, 4To B ropax H>xHoro Ypana coo6LuecTBa ropHbIX TYHAP pacnpocTpa-
HEeHbl Ha LWKpoTax oT 53,7 [0 55,4° ¢. W. He MeHee Yem Ha 37 BepliMHax (12 ropHbIx Xpe6ToB
1 MaccueoB). Hanbonblune Mo NNOLWAAN Y4aCTKM TOPHLIX TYHAP PacrofoXeHbl Ha xpebTax
3uranbra n Hypryw, maccusax KysHtay u Vipemens. Ha atu yqactku npuxoantcs okono 80%
B CyMMe (He MeHee 546 ra) oT nowann Bcex ropHbix TyHAp HxHoro Ypana. YyacTtku ¢ He-
60NbLUOK NOLLAALI0 TOPHbIX TyHAP (MeHee 20 ra mo OTAENIbHOCTU) HAX0AATCA Ha Xpe6Tax:
bonbluon TaraHan, 3topatkynb, YpeHbra, Hypryw, dArogHbiid, bonbuias Cyka, Hapbl, Matuak,
Kymappak 1 OTAenbHbIX BeplunHax xpe6Ta uranbra. 061as nnowaab ropHbiX TYHAP HA 3TUX
xpe6Tax coctasnfet He MeHee 140 ra (okono 20% 0T 06LLeit NNoLaan ropHbIX TYHAP Ha HOXx-
HoM Ypane). CocTaBneH kaTanor U Kapta COBPEMEHHOr0 PacnpoCTPAHEHUS FTOPHbIX TYHAP Ha
HxHom Ypane. OnpefienieHbl y4acTKu, e ropHble TYHAPbI UCYE3NK B NpeablayLIue aecaTure-
TWS 1, BEPOSTHO, MOTYT UCYE3HYTH B OyayLIME AECATUNETUS.

TeopeTuyeckasi u/unu npakTMYECKas 3HAYMMOCTb. Pe3ynbTaThl UCCNEN0BAHUS MOTYT ObITb NC-
MOMb30BaHbl NPU CO3JAHUN MOMENEA KNMMATOreHHOW TPaHCAOPMaLMK BbICOKOTOPHbIX 3KO-
cuctem HxHoro Ypana v cny>uTb OCHOBOM [11 MOHUTOPUHIA UX COCTOSIHUA NMPW PasnnyHbIX
CLIEHApMSX U3MEHEHNS Knimara B 6yayLLem.

Knto4eBbie cnoBa: [iHaMIKa PacTUTENbHOCTY, TOKaNbHOE BbIMUPAHIE BULOB, BEPXHSS FPaHii-
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Abstract

Aim. Analysis of the current distribution of mountain tundra in the South Urals, determination
and cataloging of areas occupied by mountain tundra communities to assess the possible threat
of their extinction in the 215t century.

Methodology. A visual search for potential locations of alpine tundra communities in the South-
ern Urals was conducted on satellite images from open mapping services (Yandex, Google) in
maximum resolution. The principal peaks and ridges were subjected to detailed survey (Bolshoy
Taganay, Urenga, Zyuratkul, Bolshaya Suka, Uvan, Zigalga, Yagodny, Mashak, Kumardak, Nary,
Kuyantau, Iremel, Nurgush), and the locations of alpine tundra were identified. In a geographic
information system, the obtained data were combined with a digital elevation model in order to
calculate the area of alpine tundra. The species composition and the principal types of mountain
tundra communities were identified through the utilisation of the route reconnaissance survey.
Results. The present study demonstrates that alpine tundra communities are pervasive in the
Southern Urals mountains, spanning latitudes between 53.7 and 55.4°N across a minimum of
37 peaks (comprising 12 mountain ranges and massifs). The largest alpine tundras in terms of
area are located on the Zigalga, Nurgush ridges and the Kuyantau and Iremel massifs. These
areas represent 80% of the total area of mountain tundra in the Southern Urals (at least 546 ha).
The areas comprising alpine tundra, which collectively encompass less than 20 ha, are situated
on the ridges of Bolshoy Taganay, Zyuratkul, Urenga, Nurgush, Yagodny, Bolshaya Suka, Nary,
Mashak, Kumardak, and the individual peaks of Zigalga. The total area of alpine tundra on these
ridges is estimated to be at least 140 hectares, which represents approximately 20% of the total
area of all alpine tundra in the Southern Urals. A comprehensive catalogue and map of the con-
temporary distribution of alpine tundra in the Southern Urals have been compiled. The locations
where mountain tundra has undergone a significant decline over recent decades and is likely to
continue this trend in future decades have been identified.

Research implications. The findings of this study can be utilized to develop models of clima-
togenic transformation in high-mountain ecosystems of the Southern Urals, and subsequently
used to monitor their condition under a range of climate change scenarios in the future.

Keywaords: vegetation dynamics, local species extinction, upper treeline, climate change, Ural
Mountains
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BBegeHue

[Tpo6nema cCOBpeMEHHOTO M3MEHEHWS
K/IMMaTa ¥ peakiys 9KOCKCTEM Ha 3TOT
IIPOIlecC — 4acTo 00CyX/jaeMble TeMbl B
MMPOBOM Hay4HOM coobiectse [19, 21].
OpuuM 13 Haubojee BbIPaKEHHBIX IIPO-
SBJIEHUI BAUSHUS M3MEHEHMS KIMMaTa
Ha >KVBbIe OPTaHM3MBbI SBJISIETCS PACIIN-
peHue (MM COKpallleHye) TpaHuI] apea-
JIOB BUJIOB, PACIO/NIOXEHHBIX B 9KCTpe-
MaJIbHBIX K/IMMAaTUYeCKUX YCIOBMAX [4;
5; 15]. VI3BeCTHO, YTO SKOCUCTEMBI BBICO-
KOTOPMII — 3TO BBICOKOYYBCTBUTE/IbHbBIE
OMOMHAMKATOPDI, The Mo0ble ayKTya-
VIV YCTIOBUIL CPefibl IIPUBOJAT K CMellle-
HYIO PaCTUTEIBHOCTU B TYHJPOBBIE 6110-
MBI [4] win eé OTCTYIIEHUIO HIDKE IO
ckioHaM [8; 20; 22]. B nmocnennue mecs-
TWIETVsI YCTAaHOBJIEHBI MHOTOYMC/ICHHBI®
(dakThl M3MeHeHNs BBICOTHOTO IIOJIOXKe-
HYISI BEPXHeJ IPaHMIIbI Jleca BO MHOTMX
TOPHBIX cycTeMax mupa [13]. 3naunrens-
HOe KO/MMYeCTBO PaboT, IOCBSIEHHBIX
U3Y4EeHUIO 3TOTO IpOLecca, IPUBOIAT
ybenuTenbHble JAaHHbBIE O TOM, YTO B TOP-
HBIX CHUCTeMax M3MeHseTcs: Mopdoro-
rM4ecKas CTPYKTYpa, BUJOBOJl COCTaB
IPEeBOCTOEB M YBEIMYMBAIOTCS ILUIOLIA-
1M, 3aHATBIE JIECHOV PaCTUTETBHOCTBIO
[11]. Tlomumo noOKasaTenbCTBA IPOIBU-
JKEHUs J1eca B TYHAPOBbIE U a/lbIUIICKVe
coo0IecTBa, CYIIECTBYIOT eJVHIYHbIE
CBEfIEeHMsI O TOM, 4TO IPOMCXOAUT KJIN-
MaTu4eckyt 0OYC/IOBJIEHHOE «II03e/IeHe-
HI€» CUIBHO KaMEHUCTHIX (KypYMOBBIX)
Y4aCTKOB CKJIOHOB [1].

Ha npumepe MHOTVIX TOPHBIX pajioHOB
B EBpome ObUto mokasaHo yBenuueHnue
BUJIOBOTO OOTraTcTBa, IMPOUCXOfsllee Ha
¢doHe M3MeHeHNI KIMMara, KOTopoe, Be-
POSITHO, SIB/ISIETCSI PE3y/IbTaTOM CMellle-
HJIS1 BBEPX BEPXHUX IIPEfIe/IOB apeasa Beé
6orplero yrca Buzios [ 10]. Taxoke mpomnc-
XOIUT TepMOPUIN3aLNsI BBICOKOTOPUIL —

COKpallleHIe afJalITYPOBAHHBIX K XOTORY
TPaBSIHUCTBIX BUIOB I yBe/IMdeHe 6omee
TeII0AalI T POBAHHBIX BUIOB [12].
Y4auTbiBasg MacmITaOHOCTb U TIyOu-
HY y)Xe IPOBENEHHBIX [0 BCEMY MUPY
UICCTIelOBaHMiT O TpaHcdopManuym pac-
TUTEJIBHOCTY Ha BEPXHUX IIpefiefiax eé
[pOM3pACTaHNUs, B HAYYHOI UTEpaType
HOAB/IAETCA BCE OOIblee KOMNYECTBO
paboT, HampaBlIeHHBIX Ha IPOTHO3U-
pOBaHMe JAaHHBIX IIPOLECCOB M OL[EHKY
BO3MOXXHBIX PVCKOB MCYE3HOBEHMSA OT-
JieTIbHBIX BUJIOB B 9KOCUCTEMaxX rop B Oy-
nymieM [14; 16; 17]. IIpoueccsl cMeleHns
jleca B TOPBI MOTYT ITPUBECTY K YMEHbIIIe-
HUIO OMOPasHOOOpPas3usi BBICOKOTOPHOIT
PacTUTENBHOCTH, B YACTHOCTH, K CHIDKe-
HUIO anbda- u 63Ta-pasHo0Opasus TyH-
JIPOBBIX ¥ TYTOBBIX COOOIIECTB, a TAKXKe K
M3MEHEHVIO CTPYKTYPbl BBICOKOTOPHBIX
nanpmagToB [18]. B oTaenbHbIX perno-
Hax M3MeHeHMe K/IMMaTa MOXKeT IpUBe-
CTU K JIOKQ/JIbHOMY BBIMUPAHUIO, SIBJISA-
IOIEMYCsI  pe3y/IbTaTOM KOHKYPEHTHOI!
3aMeHbl MEJJICHHO PaCTYILIMX, YCTONYM-
BBIX K CTPeCCy aJIbIIMIICKIX BUJOB Ooree
SHEPIMYHBIMY YHUBEPCATbHBIMI BUAMMI
[10]. HecMoTpsi Ha TOBBILIEHHBIN MHTe-
pec K M3Y4EHMIO KIMMATOr€HHOM TpaHC-
dbopmaryu 5KOCUCTEM U CYILeCTBYIOIe
IIPOTHO3bI ¥ MOJE/M K/IMMATa, OCTaéTCA
He JI0 KOHIIA SICHBIM, CYILeCTBYeT JIM pe-
a/IbHas YyTpO3a yMeHbIIeHNMsI OMOPa3HOO-
6pasnA WIM T0Ka/IbHOTO BHIMUPAHNA BY-
JIOB, HAaIIpUMep, B O/IyDKaliIeM CTOeTUI?
[opHBIe TYHAPBI — 9TO YHUKaJIbHbIE
IPUPOJHbIE CUCTEMBI, CyXNe V1 XOJIOf{HbIe
MeCTOOOUTAHNSA, PACIIONIOKEHHbIE BBIIIE
30HBI PaCIpOCTpaHeHMsI 1ecoB. Bo Bcex
TOpHbIX NpoBuMHIMAX Ypama (IOxHoM,
Ceseprowm, [Ipunonaprom u Ilonspaom),
I7le CYLIeCTByeT Takoit (eHOMeH, Kak
5KOTOH JIeC — TOPHas TYH/Pa, IPOLeCChI
BHEJIPEHVS [IPeBECHOM PacTUTENbHOCTU
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B TYH/I[POBBIE COOOIECTBA IPONCXONAT
noBceMecTHO. OCOOEHHO aKTMBHO 3TOT
IIpoliecc NPOMUCXO[UI BO BTOPOJI I0JIO-
BuHe XX — Havane XXI BB. [8;9; 23].
brarogapsa cBoemy reorpaduueckomy
TIOJIO>KEHUIO TIPY IIPUMEPHO ONIM3KMX BbI-
COTaX OCHOBHBIX XpeOTOB ¥ MacCUBOB B
YpanbcKux ropax BepXHsAs I'PaHuUIA jleca
HanOOJbIIYI0 BBICOTY  PACIIONOXKEHNA
mocturaer Ha IO>xHOM Ypane — B cpeni-
HeM 1300 M H.y. M. IpK CcpefHeN BbICOTE
xpe6ToB 1400 M H.y. M. B cBsi3m ¢ aTum
TEepPUTOPUY, 3aHATble TOPHO-TYHJPO-
BBIMM COOOIIECTBAMY, 10 CPaBHEHUIO C
APYTMMU TOPHBIMU IPOBUHLMAMHU Ypa-
72 ¥ TOPHBIMM CHCTEMaMM MMUpa, VIMEIOT
3[lecb KpajiHe He3HauMTe/IbHble ILIOIA-
mu. Criendumkoit reorpadum 10>KHOM Ya-
CTY Ypa/lbCKUX TOP TAKKe ABJAETCA TO,
YTO MHOTUE XPeOTBI CYJIBHO BBITSAHYTBI
U MEXJY OT[eNbHbIMM BepLIMHAMM IIPO-
TATMBAIOTCA MHOTOKM/IOMETPOBbIE Y4acT-
KU, IOKPBITbIE JIECHOI PACTUTE/IbHOCTDIO.
[opHO-TYHZIpOBbIE TPYNIMPOBKM HOCAT
3[leCb OCTPOBHOII XapaKTep M SABJIAITCA
M30/IMPOBAHHBIMU OT OCHOBHOIO OYara
pacIpocTpaHeHMs TYHAp Ha Ypaje — [0
OMyDKaliIero pacupoCTpaHeHNs KpyII-
HBIX TPYNIMPOBOK FOPHBIX TYHZP OKOJIO
450 xM Ha ceBep. B oT/mmune ot 6ornee ce-
BEPHBIX TYHJP, XapaKTePHbIX I IPYTUX
TOPHBIX HPOBMHIMII Ypama, Hpoduib
TOPHO-TYHJPOBBIX IIOYB B TYHJPOBbIX
akocucremax IOxxHoro VYpama xapakxre-
pusyercs GONBLUIMM IO MOLIHOCTH Jiep-
HOBbIM ropusoHToM. IlosTomy ropuble
TyHzaps! I0>xHOTO Ypasna ABIAIOTCA cpaB-
HUTETbHO O0Jiee IPUTOTHBIMU /I 3ace-
JIeHVsI PeBECHON PacTUTEIbHOCTHIO [3].
O6miasgs HTpOTAKEHHOCTb YPaTbCKUX
rop ot IKHoI1 yacTu IO>xHoro Ypama no
cesepHoli yactu IlomapHoro Ypama co-
crasAer okono 2000 km. Camoe 10)KHOe
II0JIOKEHNE TOPHBIX TYH/JP B YPa/lbCKUX

ropax — Ha IOxHoM Ypae, ot 51°00' o
55°54' c. . [2; 3]. Ilonoca ropuoro pe-
nbeda B MUPKUHY B cpepHeM 50-60 KM
Y IpefCTaB/eHa HEeCKOIbKUMMU PpAfaMu
KPYIHBIX XpeOTOB (BbIcOTOI O 1200-
1600 m). XapakTepHasi 0COOEHHOCTb
penveda IOxHOro VYpama - Hammdne
IPEBHNUX MOBEPXHOCTEIl BbIPAaBHMBAHIS,
HOJHATHIX Ha pasHyw BbicoTy. [ToaTomy
37echb NpeobIafjaloT IIOCKOBEPIIMHHbBIE
WIN KYIIOTIOOOpa3Hble XpeOThl ¥ Maccu-
BbI (HE3aBUCUMO OT MX BBICOTHI). B Hau-
Ooree BBICOKMX YacTAX aKTVBHBI MOPO3-
HOe BBbIBeTPMBAHME 1 COMUQIIOKIVA,
BEPILIVHBI TOKPBITHI POCCHIIIAMY KaMHeIl.

CorlacHO [aHHBIM MeTeOCTaHIINNU
«Taranaji-ropa»', [OIONHEHHBIMU pe-
KOHCTPYMPOBAaHHBIMU  JaHHBIMM IO
cTaHiuy «37aToycT» [7], cpepHssa TeM-
nepaTypa sHBapsg B TOPHOM YacTMU CO-
crapisger -15°C. TomoBoe KOIMYECTBO
ocagkoB mpesbimaer 800 mm. Cpennsas
CKOPOCTb BeTpa HAXOJAUTCA B AMala3oHe
ot 9,6 7o 13 Mm/c, sumon gocturas 40 m/c.
BpicoTa cHera Ha OTKpBITBIX y4acTKax —
ot 0 mo 20 cM, B COMKHYTOM JIeCy — JO
2 M, B HaJlyBax MOXKET JOCTUTATb 4-5 M.

OmeHKa AMHAMUKYM K/IUMaTa B pail-
oHe T. TaraHail IeMOHCTPUpPYeT TeHMEH-
LY TIOTEIUIeHNS U YBIakHeHus (puc. 1).
[ToBbllieHNe  TeMIepaTypbl — IIpU3eM-
HOro BO3fyxa 3a mnepuop 1837-2023 rr.
B XOJIOfHOE BpeMs ropa ObIIO Ipak-
TUYECKM B 2 pasa BbIlle, 4YeM B TEIIOE
(0,14°C/ 10 ner u 0,08°C/ 10 ner). Bo-
Jlee BBIPQXEHHBIVI IPUPOCT OCATKOB 32
nepuop 1876-2023 rr. Taxxke Habofa-
eTCsl B XOJIOJHOE BpeMsdA Tofia IO CpaB-
HeHUIo ¢ TémwibIM (9,34 MM / 10 net u
1,31 MM / 10 7ter).

! BHUUTMM-MIJJI. Bcepoccmiickuii Hay4HO-
MICCTIEIOBATE/NbCKUIT MHCTUTYT TUPOMETEOPO-
normdeckort mHpopMauyu. MUPOBOIL LEHTP
HaHHBIX [OnexTpoHHbl pecypc]. URL: http://
meteo.ru (fara obparenys: 16.01.2023).
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400

6-8: A=1.31 MM/10 1ieT, R2=0.03, p=0.06
10—4: A=9.34 Mm/10 1tet, R2=0.69. p<0.00[l
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6-8: A=0.08°C/10 et, R?=0.49, p<0.001
10-4: A=0.14°C/10 nret, R?=0.83, p<0.001
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Puc. 1/ Fig. 1. AHOMamuu cpefHeit TeMIIepaTypsl BO3AyXa (a) M CyMMapHbIX 0cafikos (6) B Te-
110M (MIOHb—aBIYCT) ¥ XOJIOAHOM (OKTAOpb—aIpernp) eprofiax Ajst MeTeocTaHIyn «TaraHait-
ropa». CIIJIOIIHOI TMHMel II0Ka3aHO CKOMb3sllee cpefHee 3a 10 1eTHMIT epynoyl, TyHKTUPHOI
NMHMelt — TUHelHbI TpeHy / Anomalies of average air temperature (a) and total precipitation
(b) in warm (June - August) and cold (October - April) periods for the Taganai-Gora weather
station. Solid line shows 10-year moving average, dotted line shows linear trend

HMcmounux: cocraBieHo aBTOpaMM II0 IIEPBUYHBIM JaHHDBIM MeTeOCTaHLU/IIU/I

IOxHbIT Ypan sABnAeTCS eJUHCTBEH-
HOJI TOpHOJ IPOBMHIIMEN Ypara, Ife Io-
BCEMECTHO JOMMHUPYIOLINIT IPEeBECHbIN
BUJI Ha TIpaHune jeca — Picea obovata
Ledeb., pexxe Ha OTHeNBHBIX y4yacTKax
BcTpedaeTcss Betula pubescens ssp. tor-
tuosa Ledeb. Bpiiie rpaHuiis neca Ha OT-
KPBITBIX YYacTKax B TYH/Jpe IpOu3pac-
Taet Juniperus sibirica Burgsd., mecramu
bopMupyst OT/EbHBII MOSIC PaCTUTENIb-
HocTu. Hmskopocible u paspexeHHbIe
elIoBble 1 €710BO-Oepé3oBble jleca IOJ-
TO/BIL[OBOrO IIOSICA IIPOM3PACTAIOT Ha
IOEePHOBBIX TOPHO-JTECHBIX MOYBax [6].
Ha otpenpHBIX y4acTKaXx NPUHUMAIOT
y4acTue B 06pasoBaHUM TOPHO-TYH/PO-
BBIX COOOIECTB KYCTAPHUKI: MBA CU3as
(Salix glauca L.), uBa apxTmyeckas (Salix
arctica Pall.) m 6epésa kycrapHMKOBas
(Betula humilis Schrank).

PacTuTeNbPHOCTD TOPHO-TYHAPOBOTO
T05ICa U T105ICa XOIOAHBIX IOJIbIIOBBIX ITy-
cToIHb Ha IOXHOM Ypane uMeeT BbICOKOE

«Taranait-ropa» u «3/1aTOyCT»

3HaueHne: MeHee 30 apKTOANbIMIICKUX
BUJIOB IIPOHMKIIO U 3aKPENNIOCh B 9TOM
palioHe B SI10Xy HaMOOJIBIIETO OJIefieHe-
Hus, cGOpPMUPOBAB caMble IOXKHBIE IIO-
Hy/IALNY, U3OTMPOBAHHBIE OT OCHOBHOI
4acTu YpanbCKUX TOp M3-3a MpPaKTHde-
CKM TIOJTHOTO 3apacTaHus rop CpegHero
Ypana [2]. [opuble Tyrapsr IOxHOTO Ypa-
na (TpaBAHO-MOXOBbBIE TYHJPBI) UMEIOT
crienudraeckuit 60mee 1KHbI OTTEHOK
U TEPPUTOPUANIBHO TMPENCTABIISIIOT CO-
6011 KaK ObI IIepeXOffHOe 3BEHO K BHICOKO-
TOPHON PACTUTEBHOCTU 6O0Jiee HKHBIX
rop, Takux, Kak KaBkas, HEKOTOPBIX TOP
Cpenneil Asum, rje TPaBsIHOM 3/1€MEHT
pasBUT ellé Oojiee CUIBHO, @ HACTOSALINE
TOpHBIE TYHZPBI OTCYTCTBYIOT. Ha rosb-
11axX, PacIOJIOKEHHbIX ceBepHee 61° c. 1.,
I7ie KIuMaT 6ojee CypoB, a BereTal[ioH-
HBIl IIepHoj, KOpode, CYKIL[eCCUM pacTu-
TeIBHOCTY OOBIYHO HE JOXOHAT JIO CTa-
AUV TPaBSHO-MOXOBBIX TYHJp [3].
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[ewndpurpoBaHme cNyTHUKOBbIX
n3obpakeHUi n NCNosib3oBaHne
F’C-texHonorum

B nporpamme SAS.IImanera v200606
Ha CIYTHUKOBBIX M300pa’KeHUAX OT-
KPBITBIX KapTOrpaduyeckux CepBICOB
(Aupexc, Google) B MakcuMaabHOM pas-
pemieHny OBUI IPOBENEH BU3YasIbHBbII
IOUCK  ITOTEHIMAJIbHOTO  PacIIoIoXKe-
HMA COOOIECTB TOPHBIX TYHAP Ha BCEM
IO>xHOM Ypane. Kak npaBusio, st Mecra
pacIoNioXKeHbl Ha BepUIMHAX U Ie€peBa-
JNax rop, Ifie BCe BHENIHME NPU3HAKM Ha
CHUMKaX 13 KOcMoca (1IBeT, TeHb OT O/~
HOYHBIX 00BEKTOB, PopMa, pasmep, TeK-
CTypa, CTPYKTypa u300pa>keHns) CBuje-
TeJIbCTBOBAIM O BO3MOYKHOM HaIM4MU
CO0611IeCTB TOPHBIX TYHJIP.

PycyHOK M306paskeHns mis TYyHAPO-
BBIX COOOILIECTB XapaKTepuU3yeTcs Ciie-
AYIOLUVYMI OCOOEHHOCTAMM: IIAATHA He-
HIpaBUIbHON GopMbI pasmepoMm 20,1 ra,
OrpaHMYEHHbIE M3BUIMCTBIMM KOHTY-
paMu (BepxHell TpaHMUIlel pPefKOIeCcHit,
orpefienAeMblX COMKHYTOCTbIO >0,3; Ka-
MEHMCTBIMU POCCBHIIIAMY IIPY IOKPBITUU
KaMHAMM 230%), HEOJHOPOLHOTO TOHA
(3en€HBIN, CBETIO-KENTHIN, CBETIO-KO-
PUYHEBDIIT, Cepblil) B IIpefieNlaX KOHTYPa,
VHOI[A C HaIM4MeM KYCTOB Juniperus si-
birica Burgsd., onMHOYHBIX IepeBbeB MIN
penyH.

Ha ocHOoBe CIyTHMKOBBIX mM306pa-
YKEHMII JIETHETO ¥ OCEHHETO Ce30HOB (C
paspemienneM B auanasoHe 0,17-0,34 m/
NMKC.) ObUIA CAe/aHa IpefBapuTeNIbHaA
onyudpoBKa TPaHNUL TOPHO-TYHIPOBBIX
coobmecTB. B mpouecce mnposeneHns
ONJCAHHOTO HIDKE MAapLIPYTHOTO 00-
CNIeflOBAaHNUsA 3TU TPaHMIIBI YTOYHSAINCD.
He6omnbiuie y4acTkm, Ha KOTOPBIX pac-
IIPOCTPaHEHbl T[OPHO-TYH/IPOBBIE  CO-
obmectBa momanbo <0,1ra, Ha BCEM

[0>xHOM Ypasie 06beKTMBHO OLIEHUTD He
IPeJCTaBIAeTC BO3MOXHBIM, HO3TOMY
JaHHbIe MIKPOCOOOIIIeCTBA He YYNMThIBA-
JINCh B HACTOSILEM UCCIIEIOBAHIL

Ha cnegyromiem stame B reomHgop-
ManuonHoit cucreme ArcGIS 10.8 (ESRI
Inc., CIIA) rpaHuipl TYHAPOBBIX CO-
00111ecTB OBV COBMeIIeHBI ¢ 1 POBOIL
Mopenbio penbedpa SRTM3 [14]. Onenka
IUIOIA/VI ¥ CPEeJHEro 3Ha4YeHMs BBICOT-
HOTO IOJIOXKEHMS TYHAPOBBIX Y4acTKOB
Obl1a poBefieHa 1Mo 1MQPOBOI MOfEIN
penbeda ¢ KCIONb30BaHNMEM MeTona Ou-
JIVHEHO MHTepIonALuu (BbIYMC/IeHVe
CPeHEB3BEIICHHOTO PACCTOSHMA MEXY
YeThIPbMsA OMVDKAIIVMU K VHTEPIIOJA-
IIVIOHHO TOYKE LIEHTPaMM S9eeK).

Ha IOxHOM Ypane coobuecTBa rop-
HBIX TYHAP YacTO PacIONIOXEHBI U30-
JIMPOBAHHO KPYIHBIMU ¥ HeOOIbIINMM
OCTPOBKaMM, KaK Ha OT/E/IbHBIX BepIIN-
HaX, TaK U Ha IlepeBajlaX OCEeBOI 4acTu
Xpe6TOB.

B mepuop ¢ 2012 mo 2024 rr. 6p1710
IPOBEJIEHO MapIIPyTHOe 00C/IefoBaHue
BCEX OCHOBHBIX TOPHBIX XpeOTOB U OT-
menbHBIX MaccuBoB IOxHoOro Yparna, rae
HOTEHIIMa/IbHO MOI/IN ObITh TOPHBIE TYH-
mpor: xp. Kymappak, xp. Mamrak, Maccus
Kysnray, xp. Hapsl, xp.3uranbra, mac-
cuB Vlpemernb, xp. ABansk, Xp. SropHslii,
xp. Hyprym, xp. bonpmas Cyka, xp. 31o-
paTKynb, I. YBaH, Xp. YpeHbra, xp. bomub-
moit Taranaii. IloMrMO OCHOBHBIX Bep-
IIVH, OOC/IeNOBAHUIO MOIeXKAMN U
OCeBbIe YaCTY BBILICNIPUBENEHHBIX Xpeo-
TOB, IJie MOI/IM ObITb MUKPOCOOOIIecTBa
TOPHBIX TYHJIp, @ TaKKe Y4YacTKW, Tfe
TOpHbIE TYH/IPbI MOI/IY OBITh B HefJlaBHEM
npouutoM. B o6uieit clo)XHOCTN Mapui-
PYTHBIM 00cCyefoBaHueM ObUIO Tpoiife-
HO, BKJIIOYAs MapUIPYThl Ha MOACTYIAX,
okos1o 700 kM B pasHble Tofibl (puc. 2).
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1. AuctaHumMoHHOe 0BHapyXeHUe ropHbIX TYHAP; 3. OnpegeneHnve nnoLwaaem ropHbIX TYHAP;
2. MapLupyTbl uccnegoBaHuin (0603Ha4eHbl NMMHUSIMK) 4. MNnowaaka ansi reoboTaHNYeCKoro
Ha BepLUMHax C HanMunem TyHAPOBbLIX COOBLLECTB (TOYKM);  OMnMcaHus

Puc. 2 / Fig. 2. Otansl uccnefoBannsa coobiects ropubix TyHap IOxHoro Ypama / Stages of
research of mountain tundra communities of the South Urals

Memounuxk: 1-3 — coctaBieHo aBTopamy, 4 — ¢poro A. A. Ipuropbesa

KpaTkasa xapakrepucrtumka 1. mepBUYHBIE TaOUTbHBIE PACTUTEID-
n3yyaembix 06bEKTOB nNpu Hble COOOIecCTBAa Ha KaMEHMCTBIX
MapLIpPyTHOM 06CiegoBaHNN POCCHITISX;

Toprvie mynopu.. CormacHO —Kiac- 2. KAMEHVICTBIe TOPHBIE TYHApHI (He
cuduKauu  pacTUTETBHOCT TOPHBIX MeHee 50% KaMEHMCTOCTH, IPOeK-
Tyunp Ypama, o II. JI. [opuakoBckomy, TUBHOE TIOKPBITME pacTeHmit 20-
[3] ouu menATca Ha: 30%);
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3. IMIIAJIHUKOBbIE TOPHbBIE TYHJPBI
(TpOEKTMBHOE IIOKPBITVE JIVIIIAli-
HMKOBOTO sipyca 60-80%);

4. KyCTapHMYKO-MOXOBbIE TOpHbIE
TYHJIPBI;
5. KyCTapHMKOBO-MOXOBbIE€ ~ TOpHBIE

TYHZPBI (€pHUKN);

6. TPaBsAHO-MOXOBble TOPHbIE TYH[PBI.

Bce atu TUIBI TYHZIp BCTpEYaOTCA B
ropax IO>xHoro Ypasna. TpaBsaHo-M0OX0OBbIe
TOpHBIE TYH/IPBI — 3TO Hanbosiee yCToNIn-
BbI/l K/IVMMAKCOBBINI TUII TOPHO-TYHJIPO-
BBIX COOOIIECTB B BHICOKOTOPbAX I0XKHOII
yacty Ypama [3], XapakTepuayoummiics
Hanbojee pa3BUTBHIM U MOLHBIM ITOYBEH-
HBIM TIpOQWIEeM C SICHO Pa3IMYMMBIMU
ropusonTamu A, B, C n uHorga D. 3to
lieTaeT NAHHBIA TUII TYHAPHI Hamboree
IPUTOIHBIM [ 3ace/leHMs JIpeBEecHOIt
pacTuTenbHOCThI0. OCOOEHHOCTBIO TOp-
HO-TYHJPOBOJl PaCTUTEIbHOCTH SABJIAET-
¢ €€ MO3aMYHOCTb U KOMILIEKCHOCTD. B
CBSA3M C 9TUM Ha U3y4YEHHOIl TepPUTOPUI
bOpMUPYIOTCA KOMIUIEKCHI 13 TPaBAHO-
MOXOBBIX ¥ KaMeHMCTO-/IMUIAHUKOBBIX
TyH7ip (He 607ee 30% KaMeHUCTOCTH).

Kamenucmuie poccoinu. Ilop kame-
HUCTBIMM ~ POCCHIIIAAMM  IIOHMMAIOTCS
Y4YacCTKM MECTHOCTH, IJie IIPOeKTHMBHOE
IIOKpbITME KaMHell =30% ¢ HammdmeMm
MAaCCUBHBIX IJIBIO TOPHBIX IIOPOf, MeJl-
KOro 1ie6HsA, fpecBbl. B 3Ty Kareropuio
TaKXXe BXOfIAT YYacTKM CO CKa/lIMCThI-
MU TpeOHAMM, OCTAHIIAMM, OT/e/lIbHbIe
KpyIIHble KaMeHHble IIbIObl. Ha kaMHsax
B OCHOBHOM paclpOCTPaHEHbI JIMIIAi-
HVKY, B DIyOOKMX pacIle/IMHAX MEeXIY
KPYIHBIMM KaMEHHBIMM IJIBIOAMM MOTYT
IIOCENIATbCA MXU M HEKOTOPble TEHEeBbI-
HOC/IMBbIE COCYJQUCTble PacTeHMA. ITO
HayMeHee IIPUTOHbIe YIaCTKM /IS 3ace-
JIeHUs JPEBECHOII PACTUTENTbHOCTDIO.

Iodzonvyosvie nyza. Ha I0xuoM Ypae
JIyTa PacIpOCTPaHEHbl KpajiHe HepaBHO-

MEpPHO, Ha YaCTV BEPLIMH OTCYTCTBYIOT.
TpaBocroit cpenneit BricoTh (30-50 cM)
mn BbIcOKOpocsiit (60-100 cm 1 6onee)
CJIOKEH B OCHOBHOM MHOTOJIETHUMM Tpa-
BSAHVCTBIMM Me30(UTaMM I ME30TUTPO-
¢utamu. MoX0BOII IIOKPOB OTCYTCTBYET
unn pasBut cmabo. Jlyra popmupyrorcs
IPeMMYIIEeCTBEHHO Ha POBHBIX y4acTKax
C TOPM3OHTA/IbHONM HOBEPXHOCTBIO WM
HOJIOTUIX CKJIOHAX, IZie II0YBa VIMEeT Mel-
KO3eMIICTYIO CTPYKTYPY ¥ oforaieHa Iy-
mycoM. Ha syrax TpaBsHMUCTBIE pacTeHus,
0OM/IbHO pa3pacTasch 1 3afiepHsAA CBOUMMI
KOPHAMM IIOBEPXHOCTHBIN CJIOV ITOYBBI,
HPeIATCTBYIOT BO30OHOBIICHUIO JIeca.
Teobomaruueckuii aHanus coobuiecms
2opHoti myHopuvl. BumoBoil coctaB n oc-
HOBHbI€ TUIIBI TOPHO-TYHJPOBBIX CO-
o01jecTB OBUIM OIIpefie/ieHbl  METOLOM
MapLIPYTHOTO  PEKOTHOCIVIPOBOYHOTO
ob6cnenoBanuA. I/ yTOUHEHM TAKCOHO-
MIYeCKOJl IPUHAJIEXHOCT OT/e/lIbHbIe
BUAbl ObUM repbapusupoBanbl. Ha oc-
HOBE COXPAHUBILVXCS TOPHO-TYHAPOBBIX
BUJIOB OBUIV OIIpefe/ieHbl TeppUTOPUI,
paHee 3aHMMaeMble TOPHBIMM TYHIPaMU.
Ha yuacTkax, rzje ObUIO BBIABIEHO pac-
IPOCTpaHEeHNe TPaBAHO-MOXOBBIX TOp-
HBIX TYHJIp ¢ pparMeHTaMy KaMeHUCTBIX
Y JIVIIAMHUKOBBIX TYHAP (HMCTAaHIVIOH-
HBIMJ METOHaMM C IOC/IeAYIOIIVIM IIOJ-
TBEP)K/ICH/MEM MapUIPYTHBIM METOIOM),
CTQHJAPTHBIMYU Te0OOTAaHNYECKMMI Me-
TOJJAaMI OIIPENE/IA/INCh BUIOBOI COCTaB
U TOKpPBITHE COCYJUCTBIX PAacTeHMil U
JIMUIAHMKOB. VccemoBaHHble YYacTKA
OTHOCM/INCH K TOPHBIM TYHApaM IIPU CO-
OmofieHNy 2 YCTIOBUIL: BO-TIEPBBIX, IIPU
OTCYTCTBMM COMKHYTOTO JPEBOCTOS; BO-
BTOPBIX, IIPY OMUHMPOBAHUU M BBICO-
KOM OOV/INM TOPHO-TYHAPOBBIX B1I0B. K
HUM OTHOCUINCD: ronybuka (Vaccinium
uliginosum L.), BogsiHuka (Empetrum ni-
grum subsp. hermaphroditum (Hagerup)
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Bocher), 6pycunka (Vaccinium vitis-idaea
L.), oBcaunna oseuns (Festuca ovina L.),
oBcsinuna Vrommnoit (Festuca igoschinae
Tzvelev), ocoka Brarammuinas (Carex vagi-
nata subsp. quasivaginata (C.B.Clarke)
Malyschev), cuTHMK Tpéxpaspe/bHbII
(Juncus trifidus L.), BeTpeHu1a nepmMckas
(Anemone narcissifolia subsp. biarmiensis
(Juz.)Jalas), mammmk anprmiickuit (Poa
alpigena (Fr.) Lindm.), ropen >xxuBopopsi-
wuit (Polygonum viviparum L.), nymmuia
Braramuiinas  (Eriophorum vaginatum
L.), 6epésa npusemucras (Betula humilis
Schrank), uBa cusas (Salix glauca L.), ua
wepctucras (Salix lanata L.).

Tabnuya 1/ Table 1

PacnpoctpaHeHVe ropHbIX TYHAP
Ha lOkHom Ypane

ITo pesynbraraM BBIAB/IEHUA, UJICH-
TuKaIMM  OmpefieNleHNA  IUIOLIAAN
rOpHbIX TyHAp Ha IOxHOM Ypame Obun
COCTaBJIeH KaTajior 3TUX COOOIIeCTB C
yKazaHMeM COOTBETCTBYIOIIMX Xapak-
Tepuctuk (Tabm. 1). YcraHOB/IEHO, 4YTO
ropHble TyHApHI Ha IOxHOM Ypaine pac-
IIPOCTPAaHEHbl Ha IIMPOTax OT 53,7 mo
55,4° c. m1. (puc. 3). Haumbonburas cpen-
HAA BBICOTA UX PACIIONIOKEHUA COCTAB-
nser 1387 m (maccus Vpemens), Hanm-
Mmenpiiasg — 1021 M (xpeber Bonburoi
Taranait). Camoe 10>KHO€ PacIIpoCTpaHe-

Pacnpocrpanenne u mwomaay ropHsix TyHap Ha IOxxHoM Ypane / Distribution
and areas of mountain tundra in the Southern Urals

Koopayunarel BoicoTHOE
Bepuinna, Bpicora
Xpeober, IInomans, | pacnonoxeHue
ypouuuie, IInpora, Honrora, BEpLINHBI,
MaccuB N . ra TYHJPbI, M
nnaro C. L. B. [I. M H.Y. M.
H. Y. M.
flampruit | oo 3010105 | 59,90836751 | 1112,0 9,63 1088
} Taraunan
Bonpumoit Kpyrmmma | 55,31596804 | 59,84129833 | 1177,8 3,44 1133
Taranain -
OTKIMKHOT | oo ) 5039313 | 59,81053761 | 1155,0 0,10 1021
rpebeHb
IlepBas conka | 55,06396288 | 59,52556991 1155,9 1,32 1117
Ypenbra
Bropas conka | 55,03799367 | 59,50138111 1198,9 2,46 1116
Cesepan | - 50154665 | 5021707536 | 1160,1 0,86 1132
BePHI]/IHa
310paTKynb C
PEARATL 1 54 95661661 | 59,17959668 |  1175,2 2,15 1162
BepIHI/IHa
Maxmanuesa | o) o3-59506 | 58.86170716 | 1194, 4,06 1173
Bbonpurasa TIOJ/ISIHA
C
yra Oxman 1 0 61972090 | 58,83209058 | 1174,0 1,33 1150
BepIHI/IHa
Cesepran | ) 01979787 | 50,14809608 |  1406,2 94,83 1293
BepH.II/IHa
Hyprymr 1350,9  |54,78937504 | 59,08672307 |  1350,9 11,48 1247
12136 |54,77062142 | 59,05833274 |  1213,6 2,84 1191
12470 |54,75001072 | 59,00082618 |  1247,0 0,97 1195
Sromubit Bomoman | -y o1 194503 | 50,00510796 | 1205,5 0,05 1198
SIromHas
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Oxonuanue ma6s. 1

Koopmunarer BricoTHOE
Bepmuna, Bricora
Xpeber, IInomapns, | pacnonoxenne
ypouunire, Ilnpora, Honrota, BEpUIVHBI,
MaccuB o o ra TYHAPBI, M
nnaro C. L. B. [I. MH. Y. M.
H.y. M.
Epnaxta | 54,67431218 | 58,68301046 | 1310,0 4,31 1277
Iomepeunasn | 54,64917871 | 58,65249440 | 13892 116,61 1274
Kpyrmas | 54,64598144 | 58,63486427 | 1371,0 75,35 1300
Mepsnbiit | o 50635806 | 58,53160221 | 1237,7 7,40 1211
3uranbpra Yrec
Mamte - o) o3608065 | 58,37077581 | 1368,4 19,87 1242
Ilenombr
Iporon | 54,52936438 | 58,34634625 | 1152, 3,01 1191
bomomoit | -y o) 180558 | 5833541356 | 14271 9,36 1304
Ilenom
Komemka | 54,44922376 | 58,13661026 |  1280,4 7,00 1197
Hapsi Kamkarypa | 54,35341550 | 57,94379869 |  1340,0 16,88 1286
1251,0  |54,28015033 | 57,85119553 |  1251,0 0,76 1192
Bomomoit | -y o) 015974 | 58,84244809 | 1582,3 80,03 1387
Vpemenn
Npemenn M -
AL 54 55320253 | 58,89714712 | 1449,4 78,99 1311
Vpemenn
Menpexbsa | 54,42973212 | 58,32422020 | 1308,4 5,29 1281
Kobes  |54,39138884 | 58,28972810 | 12610 1,57 1250
Ilnpokas | 54,37605131 | 58,25404438 |  1332,6 9,71 1306
Xpe6er Kaii’;‘;’:’m 54,36440987 | 58,24399340 |  1303,9 4,59 1278
Mamax 1333,6 54,35442594 | 58,22284687 |  1333,6 7,07 1304
HOwubtit | oy 35601545 | 5821464759 | 1370,3 1,76 1309
Marmaxk
YIIOBOA | oy 2603382 | 58,21043681 | 13832 0,36 1347
Marak
Komoxonmbhst | 54,30686676 | 58,29351039 |  1353,6 0,13 1289
13178  |54,33125544 | 58,32652645 | 1317,8 0,12 1288
Kymappax B —
OMIPMION 1 54 37734969 | 58,41943158 |  1318,2 0,34 1285
Kymappax
KysnTay KysanTay 54,25487813 | 58,10365853 1640,4 100,76 1331

HIe TOPHBIX TYHJp B paccMaTpuBaeMOM
pernone orMmeuaeTcs Ha I. Kyauray, ca-
Moe ceBepHoe — Ha I. [lasibHnit TaraHait.
Haumenrpimme mo maowmanyu coodiecTsa
TOPHBIX TYHZP OTMeYaloTcA Ha BepIIMHAX
bonbitasa Adrognasa, OTKANKHON rpe6eHb,
Kymappax (1317,8), Komokonbusa. Mx

Vecmounux: naHHbBIE aBTOPOB

IUIOIA/IV COCTAB/IAIT He MeHee 0,05 ra,
0,08 ra, 0,1 ram 0,12 ra, COOTBETCTBEHHO.
Han6onpume no mromazgu coobuiecTna
TOPHBIX TYH/Ip BCTPEYAIOTCA Ha MacCHBe
xp. 3uransra (r. [lonepeunas, Kpyrmas),
r. Kysnray, xp.bonpmoit Hyprym (Ce-
BepHas BepinHa), Vpemens (bonbuioi
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55°0'0"N

58°0'0"E 60°0'0"E
1. Bonbluow TaraHan, 5. xp. Hypryw, 9. xp. bonblwon Npemans,
2. xp. YpeHbra, 6. xp. ArogHbIn, 10. xp. Mawak,
3. xp. 3topatkyne, 7. xp. Suranera, 11. xp. Kymapgak,
4. xp. bonblwas Cyka, 8. xp. Hapsl, 12. maccuB KysiHtay

Puc. 3 / Fig. 3. KapTocxeMa pacpocTpaHeHMs He IOKPBITBIX IECOM y4acTKOB (TOpHbIE TyH-
Ipbl, KAMEHICTBIe pocchimy, ayra) Ha HOxxuom Ypase / Map of the distribution of non-forested
areas (mountain tundra, rocky placers, meadows) in the Southern Urals

u Manbiit Vipemens). [Ipn4ém B cOBOKYII-
HOCTH TOpHbI€ TYHAPbI Ha 4 3TUX Maccu-
BaX COCTABIIAIOT OK0/Io 80% OT BCeii IIo-
maay ropHbIX TyHAp Ha IOxHOM Ypare.
3necp BcTpedatorcst 6omee 70-80% Bcex

HUcemounux: coctaBneno aBTOpaMu

BIUIOB PAaCTeHMIT, OTMEYEHHbIX B TOPHBIX
Tynzpax IOxnoro VYpama. OcrambHble
TYHZIPBI PacIpOCTpaHeHbl Ha Xp. bosb-
mwoit Taranait, Ypenora, bonbmas Cyxka,
Hyprym, Aropnbui, 3uranbra, Hapsr,
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Mamak, Kymappax, rjie Iomasb TOpHbIX
TyHAp cocrasnsger or 0,05 go 19,87 ra.
31ech TYHAPBI HOCAT OCTPOBHOI Xapak-
Tep, TpencTaBisAs coboit HebomblIMe
Y4acTKM Ha CKJIOHAX, IlepeBajax MIM Ha
BeplIMHaX Hebompumyx rop. JVx supo-
BOJl COCTaB 3HAYMTETbHO 00efHEH (Ha
30-50%). B xavecTBe mpuMepa IpuBe-
meHbl QoromsobpakeHMss COOOIIeCTB

TOPHBIX TYH/P Ha yYaCTKaX C [UIOI[A/[bI0
MeHee 2,5 Ta (puc. 4A-B) n mis BepiuH
CO 3HAYMTENIBHON IIOLWIALbI0 TYH/PBI
(puc. 4B-TI).

A — xp. ArogHbii, B — xp. YpeHbra;

B — xp. 3uranera, I — r. Bonbwon Npemenb

BumoBoit cocTaB 3aBUCUT OT OCHOB-
HBIX TUIIOB COOOIIECTB, BCTPEYAONIVX-
Cs1 Ha KOHKPEeTHBIX BepLIHaX. B ocHOB-
HOM 151 TOpHBIX TyHAp IOxHoro Ypama
xapakTepHbl: ronybuka (Vaccinium uligi-
nosum L.), 6pycuuka (V. vitis-idaea L.),
CUTHUK Tpéxpasnenbubiit (Juncus trifi-
dus L.), ocoka ckanbHas (Carex rupestris
All), ocoxa Bmarammumuaa (C. vaginata
Tausch), ocoxa 6yposaras (C. brunnescens
(Pers.) Poir.), oBcsanuiia oseubs (Festuca
ovinaL.). DBomee penxumy mpencTas-
NAITCA KauuM ypanbckuit (Gypsophila

Puc. 4 / Fig. 4. IIpumepsr coobiecTs ropHbIX TyHAp IOxHOro Ypama: A-b - miomansio o
2,5 ra; B-T' - mmommagpio >80 ra / The examples of mountain tundra communities of the South
Urals: A-B - with an area of up to 2.5 hectares; B-I" — area over 80 ha

Hcemounux: oto A. A. Ipuroppea
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uralensis Less), marpuHus cubupckas
(Patrinia sibirica (L.) Juss.), TOJTOKHSIHKA
obbikHOBeHHast (Arctostaphylos uva-ursi
(L.) Spreng), mbitHuk (Pedicularis sp.),
nmarotuc ypanbckuit (Lagotis uralensis
Schischk.), acrpa anmpmmiickas (Aster
alpines L.)

Pesynbrarbl NMpOBEREHHOIO MCCIENO-
BaHMA CBUJETEbCTBYIOT, YTO B TOpax
IO>xHOTrO Ypanma TpaBsAHO-MOXOBBIE TOp-
Hble TYHZAPBI C (parMeHTaMyu KaMeHM-
CTBIX U JIMIIAJHUKOBBIX TYHJpP PacIpo-
CTpaHEeHbl B OINpPeNeIEHHOM LIMPOTHOM
npefene, Ha ONpeAeNEHHBbIX XpebTax 1
TOPHBIX BEPILIMHAX ¥ HOCAT B OCHOBHOM
OCTPOBHOII XapaKTep, 4acTO IPeACTaB-
JIeHbl HeOO/NbIIMMM MO IUIOIAAV MU30-
JMpOBaHHBIMU coobmectBamu. OKoo
80% TyH[p pacnpocTpaHEHbl Ha 4 KpyII-
HBIX TOPHBIX MacCUBaX, I MEHbIIIAA YacTb
(20%) - Ha He MeHee 4yeM 32 BepLIMHAX
U nepeBajax. B memom, o6mas momanb
ropublx TyHfp Ha IOxHOM Ypame co-
cTaB/igeT He MeHee 687 ra. B ocHoBHOM
TYH/Ipbl PAcIOJIOKEHbl Ha CU/IBHO Be-
TPOoOOIyBaeMbIX IlepeBajIaX ¥ BepLIMHAX
rop, Ije JpeBecHas PacTUTEIbHOCTDb OT-
CYTCTBYeT HOMHOCTBIO VIV IIPOM3pacTa-
eT B BUJie OT/EIbHBIX IepeBbeB, PeUH 1
cTIaHuKoB. PasHooOpasue u obune Bu-
OB COCY[VICTBIX PACTEHUI TaKXKe uMeeT
CBOM OT/IVYMA Ha KaXK/I0il BepIIMHe 1 3a-
BVICUT OT IUIOIIA/IV TYHJP.

[Inomanb TOPHBIX TYHAP 3aBUCUT
OT 001ell BBICOTHI TOPHOTO MaccuBa 1
OT MeCTa ero paclo/NIOXKeHNs B TOPHOII
crpase. Tak, Ha I. [Janpanit TaraHaii, Ko-
TOpas pacIojioKeHa Ha ceBepe U Iepu-
¢depun IOxHOrO Ypana, ropHble TYHIpPBI
B CpeJlHEeM pacIpOCTPaHEHBl Ha BBICOTE
1100 M, a Ha Maccuse Vpemens — 1300 m.
9T0 06YCIIOBIIEHO TEM, UTO B 3VIMHEE Bpe-
Ms TOa CUIbHBIE BeTpa IPENATCTBYIOT
aKKYMY/IMPOBAaHMIO CHEXXHOTO IIOKpOBa

Ha IlepeBajlaX ¥ BepIIMHAX IOP, MEXaHM-
94ecK) HeOIaronpuATHO BO3JENICTBYA Ha
MOJIOfi0€ IIOKOJIEHNE JIeCa, ¥ CHOCOOCTBY-
10T 6oj1ee IITyOOKOMY IIPOMEP3aHNIO T10-
4BbI. BepIInHbI 1 XpeOThI, PacIIONOMXKeH-
Hble He B LIEHTPAJIbHOV YacTU TOPHO
CTpaHbl, IOABEPraloTCsA Topasfo Oosb-
IIeMy BO3JEIICTBUIO BETPOB, VM MOITOMY
3ech, B LIJIOM, BEPXHAA I'paHMIA pac-
IPOCTPAHEHNA JIECOB HIDKE U, KaK CIIefl-
CTBUe, PaCIpOCTPaHeHMe TOPHBIX TYH/P
HIDKe 110 abcomoTHOII BeicoTe. Hanbornee
KPYIIHBIE I10 IIOIAAM coo0IiecTBa rop-
HBIX TYHJP COCPEeOTOYEHBI Ha KPYITHBIX
XpebTax, pacHoloXKeHHBbIX Ha mepude-
pUU TOPHOJ CTpaHBbI, Iie HarpysKa Ipe-
o0MafalomMx BEeTPOB BBIIIE VM KOMUYe-
CTBO OCA[IKOB OOJIblIIE.

PaHee MHOTO/IETHMMY UCCIIEOBAHNA-
MU OBbIIV TIONTy4eHbI YOenuTeNnbHbIe TaH-
HbIe 0 TOM, 4TO B Tropax IO>xHoro Ypana B
HOCTIefHEM CTO/IETUY IPOUCXOAV/IO VH-
TeHCUBHOE BHE[[peHIe MPeNMYIIeCTBEH-
HO e/ CMOMPCKOIL B CO061IIeCcTBa TOPHBIX
TYHAP [6; 9]. DM mpoleccrl IPOUCXOTAT
IIOBCEMECTHO Ha BCEX TOPHBIX XpebTax
n MaccuBax. [Ipu4yém ¢ BbICOKON poseit
BepoATHOCTH Ha IOxHOM Ypare stu mpo-
LIeCChl TIPOUCXOTAT CTPEMUTENbHEE IPY-
rux 6ojee CeBepHbIX TOPHBIX IPOBVMHIIVII
Ypama [23]. 9T0 MOXeT OBITb CBs3aHO
Kak Cc 0Oojiee OMaronpusATHBIMM KIMMa-
TUYECKVIMI YCTIOBMAMMU, TaK M C TeM,
YTO TPaBSAHO-MOXOBbIE TYHJpPbI, Han6o-
Jiee paclIpOCTPaHEHHbIE B F0XKHOM 4acTH
Ypanbckux rop, ABIA0TCA 6onee 61aro-
HOPUATHBIM CyOCTPaTOM [JIA 3aceleHusA
nepesbeB [3]. IlomydeHHble MOBTOpPHBIE
nanpmagpTHele poTocHnMKkn (puc. SA-T
U pUC. 6) HAIIATHO IeMOHCTPUPYIOT, YTO
flake 3a He3HAuYMTe/lIbHble BpPEMEHHbIE
VHTEePBaJIbl IPOVICXOAUT 3aMETHOE M3Me-
HEeHIe JIeCONIOKPBITHIX IIOLIAfIell B Topax
IOxHorO Ypana. JIpeBocron emy cubnp-
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1930 B

Puc. 5/ Fig. 5. PasHoBpemeHHble maHAmadTHEIE (POTOCHUMKY, CHeTaHHble Ha I. Mabiii Vpe-
menb (A), r. Janpuuit Taranait (B), xp. 3uransra (B), r. [lepenuuit Vipemens (I') / Various
landscape photographs taken in Maly Iremel (A), Dalniy Taganay (B), hr. Zigalga (C), Front
Iremel (D)

Hcemounuxk: doto 1930 r. JI. H. Tromunoii, 1959 r. - I1. JI. TopyakoBcKoro,
1973 r. - C. I. lllnATOBAa, coBpeMeHHbIe CHUMKM — A. A. [puropbesa

CKOJl TIPOABUTAIOTCA B TOPHYIO TYHJDY,
(dbopMMpys 371eCh COMKHYTBIE IPEBOCTOM.

[Ipy MapuipyTHOM 006C/IefOBaHNU
BpicoKoropmit  IO>kHoro Vpama 6bU10
OOHapy>KeHO, YTO Ha OTHEIbHBIX Bep-

LIVHAX U II€PEBAIbHBIX YACTAX CKIOHOB
B HeJAaBHEM IIPOIIJIOM CYIIECTBOBA/IM
coo01IecTBa TOPHBIX TYHApP. IDTO IOA-
TBEPXKIAETCA Ha/IMYMEM OIPENEe/IEHHOTIO
cocCTaBa BUOB (CUTHUK TPEXpas/ie/IbHbII
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(Juncus trifidu L)., ronybouxa (Vaccinium
uliginosum L.), BeTpeHuIa IepMcKas
(Anemone narcissifolia subsp. biarmien-
sis (Juz.)Jalas), Bogsinuka (Empetrum ni-
grum subsp. hermaphroditum (Hagerup)
Bocher) n cpegHuM Bo3pacToM Ipoms-
pacTaroleli 371ech [peBeCHON PacTUTE/b-
HOCTH, KOTOPBI COCTAaB/IAET HECKOIBKO
mecATKOB jeT. Hanpumep, Takue yqacTkn
ObUIM OOHApY>KeHbI Ha I. YBaH, I. Xapu-
TOHOBA, IlepeBajie Ha I. MefBeXxbs, ce-
BepHOI1 cepyioBuHe T. lllnpokas, B mepe-
Basie MeXy BepimyHamu 1303,9 n 1333,6
Ha Xp. Mamak, r. fIrognas (xp. Mamak),
Cyxue ropsl, Vupin, ABajiax u ap.

Ha ¢one xmmmaTndyeckux nsMeHeHMI
U, KaK C/Ie[ICTBYE, IIPOJIBVDKEHNA TPAHM-
Il jIeca BBEPX IO CK/IOHAM CYIIECTBO-
BaHMe HeOOJIbIINX II0 IUIOIAAV TOPHO-
TYHJIPOBBIX COO0IeCcTB Ha Xp. bombuioit
Taranait, Ypenbra, Sropnbni, Bonpimas
Cyka, 3ropaTkynb, Hapsl, Mamak, Kymap-
IaK, OTZeNbHBIX BepumMHax xp. Hyprym
U Xp. 3urajzbra HaXOAUTCA IOJ, Yrpo3oit
VICYe3HOBeHMA. JI3MeHeHMe CTPYKTYpBbI

58°0'0"E

PacTUTENbHBIX COOOIIECTB, T. €. pa3BUTHE
BEPXHUX APYCOB, TAKMX KaK KyCTapHMUKO-
BbIl VI JPEBECHBIN, MOXKET IPUBECTU
K M3MEHEeHMIO BUJOBOTO COCTaBa TpaBs-
HIUCTBIX PAacTeHUI TOPHBIX TYHAp. B oT-
KPBITOII TOPHOJ TYHJpe IpPOM3PACTAIOT
BUZIBI TPABAHMCTBIX PACTeHMII IpenuMy-
IIeCTBEHHO CYXMX M XOJIOZHBIX MeCTO-
oburanmit. [TosBIeHNe OTAEIBPHBIX IPYIIIT
liepeBbeB  CIIOCOOCTBYeT —3ajepKaHUIO
CHEXKHBIX MacC U, KaK C/IefiCTBMe, MEHb-
IeMy IPOMEp3aHNI0 MOYBBI B 3MMHee
BpeMs Tofia, CO3JaHui0 6osee Graronpu-
ATHBIX YCIOBMIA JI/IA 3aLIIUThI OT CUIbHBIX
BETPOB I MOPO3HOTO MCCyIIeHnsA. Takum
006pa3oM, yCTIOBMsA CTAHOBATCA boree Té-
IUIBIMM M BJT&)KHBIMU. DTO CIIOCOOCTBY-
eT IOCTENIeHHOMY BHE[PEHMIO JIECHBIX 1
7IeCO-TTYTOBBIX BUJIOB TPaBAHUCTBIX pac-
TEHUII, C KOTOPBIMM B TIOCTIEYIOLIEM TOp-
HO-TYH/POBbIE BUJbI HE BBIIEPKMBAIOT
KOHKypeHIMu. Bcrencrsue aToro, AuHa-
MIKa JIpeBeCHO pacTUTETbHOCTH U CMe-
Ha PAaCcTUTENbHOTO MOKPOBA IIPM COXpa-
HEeHM) HAOJIOfjaeMbIX TeHJIEHIWII MOTyT

55°0'0"N

54°30'0"N

60°0'0"E

Puc. 6 / Fig. 6. Pacrionoxxenne mect ¢ororpagupoBaHusi yIaCTKOB, NPEICTABIEHHBIX Ha
puc. 5/ Location of photographic sites for the areas shown in Fig. 5

HUcmounux: coctaBneHo aBTOpaMu
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IPUBECTU K 00IHEHVIO BUIOBOTO COCTa-
Ba ropHbIX Teppuropuii I0>xHoro Ypana.

3ak/oyeHve

B ropax IOsxHoro Ypana coobrectBa
TOPHBIX TYHAP PacIpOCTpPaHEHbI HE Me-
Hee yeM Ha 37 BepiunHax. Hambonbine
IO IUIOIJAfiX TOPHBbIE TYHAPbBI PacIOo-
KeHbI Ha xpe6Tax 3wmranpra, Hyprym n
MaccuBax Kysanrtay, VMpemenb u cocras-
nsaoT 80% (B cymMMe He MeHee 546 ra) OT
IUIOIAZIM BCeX TOPHBIX TYHAP Ha I0xHOM
Ypasne. Y4acTKu ¢ HeOObILION IIOMATBIO
TOpHBIX TYHAp (MeHee 20 ra) HaXOAATCA
Ha xpeOrax bonbmoit Taranaii, 3ropar-
Ky7nb, Ypenbra, Hyprym, Arogusiii, bonb-
masa Cyka, Happ, Mamak, Kymappak,
OT/leTIbHbIe BepIIMHbI 3uranpru. Obmas
IUIOI/[b TOPHBIX TYH/IP Ha 9TUX XpebTax
cocraBigeT He MeHee 140 ra (oxomo 20%
ot obweit mwromwaan). [Ipn coxpaneHun

OTMEYaeMoro TpPEHfA KIMMaTUYeCKUX
U3MEHEHMII YU IPOABIDKEHUsA TPaHMIIbI
Jeca BBepX IO CKJIOHaM COOOIecTBa
TOPHBIX TYHAp Ha Xp. bosnbioit TaraHaii,
Ypenbra, Aroguslit, bonpmas Cyka, 3io-
patkynb, Hapsl, Mamrak, Kymappak, ot-
menbHbIX BepummHax xp. Hyprym u xp.
3uraibra HaXofATCs IOf, YTPO30il cyes-
HoBeHM:A B XXI B.

IonyyeHHble JaHHbIE O COBPEMEHHbBIX
IUIOIAJIAIX TOPHBIX TYH/P, TaHAIA(THbIE
(OTOCHUMKM IIPOCTPAHCTBEHHOTO I107I0-
JKEHMs BEepXHeil I'PaHuUIbI Jieca, MHPOp-
MLV O COCTaBe M CTPYKTYpe COOOIIecTB
TOPHBIX TYHAP MOIYT OBITH MCIIO/NB30-
BaHBI I MOHUTOPMHIA BbICOKOTOPHBIX
akocucteM IO>xHOrO Ypama npu pasmmd-
HBIX CIIeHapuAX M3MEHEHMsA KIMMara, a
TaKXXe IIPU CO3[JaHUM MOJiefell KIMMaro-
TeHHOI TpaHchOpMalny BHICOKOTOPHBIX
akocucreM OxHOro Ypana B Oyayuiem.
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AHHOTaUNA

Llenb. OueHKa BO3JEMCTBIS CBETOBOr0 3arps3HEHMs Ha pacTUTENbHbI NOKPOB B MPUPOAHOM
3aKa3Huke «BopobbEBbl ropbl» (r. Mocksa).

Mpoueaypa un metofbl. OCHOBHLIMW METOLAMMW UCCNELOBAHNS CTanNN CUCTEMHbIA re03K0M0r-
YECKMNil aHanm3, BKITYAKLWNIA XapakTepucTuKy NPUpoLHbIX NAHALWAGTOB U aHTPOMNOreHHO
Harpy3ku, reo60TaHn4eckne HabnwaeHns (M3MeHeHne BULOBOr0 COCTaBa, ero 06unne n PeHo-
(hbasbl Ha3EMHbIX PACTEHUIA) U MHCTPYMEHTAlbHbIE U3MEPeHNs (OMnpeaeneHe NHTEHCUBHOCTH
OCBELLEHHOCTM C NOMOLLbIO JTIOKCMETPA). [INg MOHUTOPMHIA TpaHC(OopMaLum TpaBsaHOToO pac-
TUTESIbHOrO NMOKPOBA 3a/10XKEHO 8 TECTOBbIX M0LAL0K, (DOHOBbIX 11 UCMbITbIBAOLLMX CBETOBOE
3arpasHeHue. NpoBeLeHbl CPaBHEHMs BCTPEYAEMOCTH MAEHTUYHBIX BULOB (hNOPbI NPUPOAHOT0
3aKa3HMKa Ha COCELHMX OCBELLAaeMbIX N HeocBeLlaemblx yqacTkax (10x10 m) B pamkax dpar-
MEHTOB NTaHALLAGTHbLIX YPOUMLL.

PesynbTartsl. [poBeaéHHOE UCCNEA0BAHNE NOKA3ano, Y4TO BO3LENACTBNE CBETOBOIO 3arpsisHe-
HUSA HA ECTECTBEHHbIA PACTUTENbHbINA NOKPOB BIIMAET HA €0 CTPYKTYPY, 06UIIME BULOB, & TaKXe

© CC BY Jlyxbanos JI. E., Kpacosckas T. M., Emensanosa JI. T, 2024.
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Ha PUTMUKY UX Pa3BuTus. le060TaHNYeCKOe M3y4eHne BUAOBOr0 COCTaBa PACTEHMIA 3TUX N0-
LLia0K NMO3BONIIO BbIAENNTbL 21 BUL pacTeHWiA Pa3HOoi YyBCTBUTESTbHOCT K YPOBHIO OCBELLEH-
HOCTU X MeCTO0BUTAHUA. 3TN BUAbI MOTYT BbITb UCMOSIb30BAHBI AN LaNbHENLIEro MOHUTO-
PUHTA BANSIHWS CBETOBOrO 3arps3HeHUs Ha pacTUTeNbHbIA NOKPOB (Ficaria verna, Campanula
sp., Vicia sylvatica, Anemone ranunculoides v ap.).

TeopeTnyeckas u/unu npakTHyeckas 3HauMmocTb. [lpefniaraloTca reo60TaHNYeCKUe MeToLbl
MOHWUTOPMHIA CBETOBOI0 3arpsi3HeHNs.

Knro4eBbie ¢10Ba: CBETOBOE 3arps3HeHNe, Ha3eMHbIA PACTUTENbHbIA NOKPOB, 3KOMOMMYECKNii
MOHUTOPUHT, ropoackue OONT

bnarogaprHocTu. ABTOPbI BbIPAXAOT rNy60Kyt 61arofgapHOCTb JOLEHTY reorpacpu4eckoro ga-
kynsreta MI'Y nmenun M. B. JTomoHocoBa [E. . CycnoBoii|, NpMHNMaBLLEN aKTUBHOE y4acTie B
MOMEeBbIX UCCNELOBAHMAX B PAMKaX HACTOALLE paboThbl.
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Abstract

Aim. Assessment of the light pollution impact on the vegetation cover in the Vorobyovy Gory
nature reserve.

Methodology. The principle investigation methods were the following: system geoecological
analysis (including characteristics of natural landscapes and anthropogenic load), geobotanical
observation (changes in species composition, abundance and phenophase of terrestrial plants)
and instrumental measurements of the illumination intensity measured by luxmeter. To monitor
the transformation of the grass vegetation cover, 8 test sites were laid: background and light pol-
lution testing sites. Comparison of identical species of the nature reserve flora in neighboring il-
luminated and unlit areas (10x10 m) within the same landscape tract fragments was carried out.
Results. The study showed that the effect of light pollution on the natural vegetation cover af-
fects its structure, species abundance as well as rhythms of their development. Geobotanical
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study of plant species composition at these sites allowed us to identify 21 plant species of
different sensitivity to the level of illumination of their habitats. These species may be used for
further monitoring of light pollution impact on vegetation cover (Ficaria verna, Campanula sp.,
Vicia sylvatica, Anemone ranunculoides, etc.).

Research implications. Geobotanical methods for light pollution monitoring are proposed.

Keywords: light pollution, terrestrial vegetation cover, ecological monitoring, ground vegetation,
urban nature protected areas
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BBepeHme

CBeTOBOe 3arps3HeHNE KaK OfHO U3
OpOsIBNIeHNIT PU3UIECKOTO 3aTrPsI3HEHS
OKpY>Kalolllell Cpefbl NpefcTaBysieT Co-
0011 M30BITOYHOE VICKYCCTBEHHOE OCBe-
l[eHNe KaK 10 MHTEHCUBHOCTM, TaK U
[0 TPOJO/DKUTENHHOCTA BO3IEVICTBUS.
C ycuneHueM mpoueccoB ypbaHmsaunn,
paciMpeHueM TepPUTOPUI XO3SACTBEH-
HOro ocBoeHmus B XXIB. oTMmeuyaeTcs
eXeTOoHOe yBe/lMdeHe IUIOLafiell, oy -
BEpraolINXCcs CBETOBOMY 3arpsI3HEHUIO,
Ha BCeX KOHTMHEHTAX, 3a MICK/IIYEeHEM
AHTapKTUABI, B cpenHeM Ha 1,6-9,6% [9;
12]. HecmoTpst Ha 3TO, CTelleHb M3y4eH-
HOCTM BIMSHUS 9TOTO BUIA 3arpssHe-
HUA OKpY’Kalollell Cpefbl Ha IPUPOLY,
YyelloBeKa I 9KOHOMUKY IIOKa sIBHO He0-
cTaTtoyHa [yisi 000CHOBaHUS pa3paboTKu
KOMIUIEKCa Mep IO €ro OTrpaHUYeHMIO,
XOTS eIUHNYHbIe MEPBI — HOPMUPOBaHIE
OCBEIIEHHOCTI OKOH J>KMJ/IBIX 3JaHUII B
HOYHOE BpeMs CYTOK — YXKe CYI[eCTByeT
B Pa3BUTBIX CTPaHaX MUpa. ITO CBA3AHO
C TeM, 4TO Hanboslee N3y4eHHbIM 9P PeKT
CBETOBOTO 3arps3HEHUs OKas3ajcs B OT-
HOIIEHNM) HapyLIeHVs MeTaboIn4ecKnx
peakuuii y denoBeka. VlcciaemoBaHus
BIVSIHMS CBETOBOTO 3arpsi3HEHM: Ha I10-
BefleH4YeCKe peaKIuy MTUL, HEKOTOPBIX
BIJJOB MOPCKIX KMBOTHBIX I HACEKOMBIX
MOSBUJ/INCH JIMIIb OTHOCUTEIbHO HEJaB-
Ho [4; 105 11; 15; 16; 17].

BosmeiicTBie CBETOBOTO 3arps3He-
HUs HA €eCTECTBEHHBIN PacTUTETbHBIN
IIOKPOB U3Y4eHO II0Ka C/1ab0, XOTs I
CE/IbCKOXO3SIMICTBEHHBIX KYIBTYP [aBHO
U3BECTHO BIIUSIHIE PEXUMOB U PasHOI
VHTEHCUBHOCTY JICKYCCTBEHHON IIOf-
CBETKM /IS TIOBBIIICHNS YPOXKaTHOCTH'
[5]. OcBemiéHHOCTD pacTeHMIT — BaX-
Hejllllee YCIOBYE UX pocTa. PacTeHus nc-
HO/Ib3YIOT CBET KaK VICTOYHMK SHEpPTum
s oO6pasoBaHMs OMOMACCHI, peryIu-
pytomnmit ¢aspl ux passurus. IIpu atom
CBETOBOE HaChIl[eHNe POTOCUHTe3a pas-
WYHBIX PACTEHMIT MOXKET CUTBHO OTIIN-
YaTbCsA: Y CBETOMIOOMBBIX OHO HACTYIIaeT
npu 50% IIOTHOrO COMHEYHOro OCBellle-
HUS, Y TEHEBBIHOCVBBIX — pu 10% [6].
9TO MpOAB/IAETCS B BUJOBOI CTPYKType
(UTOIIEHO30B CBET/IBIX U 3aTeHEHHBIX
y4acTKoB. Takasg 0OCOOEHHOCTb MOXKET
OBITh WCIONMB30BaHA JJIT MOHUTOPUH-
ra BAMSHMS CBETOBOTO 3arps3HeHMs Ha
€CTEeCTBEHHBIl PACTUTENbHBI TOKPOB
KaK JUIS M3y4eHUsI U3MEHEHMs CTPYKTY-
pBl PUTOLIEHO30B, Tak U PU3NOIOrNYe-
CKVIX IPOIIeccoB (a3 MX pasBUTHAL.

B cBf3U € 9TUM 1I€/TbI0 HAIIIETO MCCTTe-
MOBaHUS CTal TIEPBUYHBIN aHATU3 BINU-
SIHUST CBETOBOTO 3arpsi3HEHNS] Ha PaCTU-

! VIckyccTBEHHOE OCBelleHIe PACTEHMII B KY/IbTH -
BAalJVIOHHBIX COOPY)KCHI/IHX SaHH/HJ_[éHHOI‘O I‘pyH—
ta: [caitt]. URL: https://ledfarm.by/raschyot-
osveshheniya/ (gara o6pamenns: 29.11.2023).
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Te/IbHbI TIOKPOB IPUPOJHOTO 3aKa3HMKa
«BopoObEéBBL TOPBI» I OpraHMU3aLNU
MOHMTOPVHIOBBIX HAOJTIOICHNI.

IIpuponHblil 3aka3HUK «Bopo6béBbI
TOPBI» PACIIONIOKEH B 6 KM K I0TO-3aIagy
oT MockoBckoro Kpemrsa n TsaHeTCA y3KO0I1
nonocoit (mmpunoit 100-400 M u mpo-
TSDKEHHOCTBIO 4 KM) BRonb Gepera Mo-
ckBpI-pekn (puc. 1). ITnomane OOIIT -
137,5 ra. 3aka3HUK pacHoONIOXeH Ha Kpy-
TOM CKJIOHe TemiocTaHCKOil BO3BbILIEH-
HOCTH, BBICOTAa — J0 67 M. OmnonsHepas
aKTMBHOCTb CKJIOHOB (opMUpYyeT pe-
nbe¢d Teppuropum u obpasyer Oyrphl,
PBbI PaCTsDKEHMV, OIOJI3HEBbIE LIVIPKU 1
npoune ¢popmsl penbeda [3].

B 3akasHuke mnpouspacraror 6oee
40 BUIOB flepeBbeB: JIMIIA CEPALIEBU]-
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Hast (Tilia cordata), KnéH OCTPONMCT-
Hbll (Acer platanoides), ny6 uepemrya-
Tt (Quercus robur), Gepésa moBucias
(Betula pendula) n np. B KpacHyto kaury
BHeceHbl 6onee 30 BUIOB pacreHuit, B
qJC/le KOTOPBIX 3Bep000iT BOTOCKUCTHII
(Hypericum hirsutum), d¢uanka pymm-
craa (Viola odorata), Xox/aTKa IUIOTHAs
(Corydalis solida), ropuiBeT KyKyIIKMH
(Silene flos-cuculi), KOTOKONBYMK PACKM-
muctoit (Campanula patula), nmanpbinn
marickuit (Convallaria majalis), actparan
matckuit (Astragalus danicus) v gp.
Bopo6béBsl Topsl OTIMYAIOTCS 6OIB-
MM BMJOBBIM pPasHOOOpas3yeM OpHMU-
todayHsl: u3 6oee yem 70 BUIOB ITHL,
BCTPEYAIOLIXCS 31eCh, OKO/IO TTIOJIOBYHBI
3aHeceHo B KpacHyioo kHury MOocCKBbI:
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BK3.
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Puc. 1 / Fig. 1. PacnionoxxeHne npupogHoro 3akasuuka «Bopo6béssl ropsl» B npepgenax Mo-
ckBbl / Location of the Vorobyovy Gory Nature Reserve within Moscow

Hcemounux: SIupexc Kapret [dnexrponusiit pecypc]. URL: https://yandex.ru/maps/213/

moscow (maTta obpamenus:: 16.03.2024)
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Masiblil écTpsiil gsaten (Picoides minor),
00bIKHOBeHHBII fyboHOoC (Coccothraustes
coccothraustes), 0OBIKHOBEHHAsI IIyCTe/Ib-
ra (Falco tinnunculus), 1ecHOl KOHEK
(Anthus  trivialis), scTpe6-mepenensT-
HUK (Accipiter nisus), ICTpeO-TeTepeBsIT-
HUuK (Accipiter gentilis), Xoxmaras d4ep-
HeTb (Aythya fuligula), cepas HesCHITH
(Strix aluco), copokomnyt-xynan (Lanius
collurio), ymacras cosa (Asio otus), u
np. B KpacHyro KHuUry saHeceHBI Takke
HEKOTOpble BUABI IIPECMbIKAIOLINXCH,
3eMHOBOJHbBIX 1 M/IEKOIMTAIOIUX: €B-
poneiickuit kpot (Talpa europaea), eB-
poneiickuit &x (Erinaceus europaeus),
oObIKHOBeHHas1 Oenka (Sciurus vulgaris),
nacka (Mustela nivalis), 0OBIKHOBEHHBIII
yX (Natrix natrix), TpaBsiHas JIATYIIKa
(Rana temporaria), 03épHas JATyIIKA
(Pelophylax ridibundus) [1].

B 2013r. nmocraHoBnenuem IlpaBu-
TeNIbCTBa MOCKBBI TeppUTOpUA 3aKas-
HUKa ObUTa IepefiaHa B 0e3BO3Me3IHOE
nonb3osanye LIITKnO «ITapk Iopbkoro»,
4TO M3MEHMIO XapaKTep X03ACTBEHHO-
ro OCBOeHMA Teppuropuu. B Hacrosmee
BpeMs 38% Iulomiaiy 3aKa3HMKA 3aHATO
CTOPOHHMMIU 3€MJIETIONb30BaTeIAMYU, B
4ycie KOTOPbIX — AHJIpeeBCKMII MOHa-
cToipb, pesupennun OCO Ha yn. Kocsl-
rnHa, HCTUTY Tl PAH 1 3aHOBO nocTpo-
€HHbI B 2022 I. CHOPTUBHbBIN KOMIIEKC
«Bopo6péBbr  ropb».  CTpOUTENHCTBO
HOCTIEHETO  COIMPOBOXKIATIOCh MHOXe-
CTBEHHBIMY MeXaHNYECKVMU HapyLIeHN-
AMU HOYB VM TPYHTOB, aKTMBU3VPYIOIIVIX
OIOJI3HEBYIO JIeATEIbHOCTD, BBIPYOKOII
PAacCTUTENILHOTO IIOKPOBA, CHIDKEHMEM
OnopasHoobOpasus, paspylieHreM 00b-
€KTOB IPUPOJHOIO M UCTOPUKO-KY/Ib-
TYPHOTO HAc/efiusd MECTHOTO 3HaueHUs.
[Ipomomkaercsa 3aMycopuMBaHME —Tep-
pUTOpMY, TIOBCEMECTHOE BO3HMKHOBE-
HMe CTUXUIHBIX TPOII, HapYLIAIOLWINX

1LIe/IOCTHOCTb Ha3eMHOI'0 PacTUTE/IbHOTO
IIOKpOBa, YCWIMBaeTCsA (pparMeHTanusA
NMaHAadTOB 3aKa3HMKA, MOCTPOVKAMM
HapylIaeTcsl 3CTeTMYecKas IIpUBJIeKa-
TeIbHOCTD TaHfgmadros. Bospocmo mry-
MOBOE€ 3arpsA3HEHMe: YPOBEHb IIyMa, IO
HALIMM 3aMepaM, goctur 60-65 nb (mpu
¢dboHOBBIX 3HaUeHMAX 42-44 1b).

B 2018 r. B 3aKka3HMKe OBI/IO YCTAaHOB-
neHo 1000 onop maHAmadTHOTO OCBe-
HieHusA 1o 12 cBeTOAMOMHBIX IIPOXKEKTO-
poB Ha KaxjoM. Omnopsl yCTaHOB/IEHbBI
B 3-5 pAIOB 110 HMDKHEMY APYCY CK/IOHA
U TAHYTCA BJIONb BCeil HabepeXxHoil. B
Xofle 3aIpOrpPaMMMPOBAHHOIO CBETO-
LIBETOBOTO CILleHapusA II0C/IeJOBATETbHO
CMEHAITCA KPACHBIN, JKENTDIN, 3€TEHDIN
VI CUHWI [[BeTa CBETOBBIX Iy4elt (puc. 2).
JlanpmadTHOE OCBelleHMe BKII0YaeTcA
©KeIHEBHO 4epe3 15 MuH. mmocyie 3axofa
CONHLIA ¥ pabOTaeT 0 MOTYHOUM, TAKUM
06pa3oM, BpeMst pabOThbI OCBelIeH s Ba-
pbupyerca oT 24 27 MUH. B IHU JIETHE-
IO COJHLIECTOSAHMUA 10 7 9 49 MUH. B THU
3MMHero conHuecrosaHus. IIpokexkropa
HaIpaBJIeHbl BBEPX, B KPOHBI [IePEBbEB.
YpoBeHb OCBelljeHNs B KPOHAX JlepeBbeB
BbIpoc ¢ (poHOBBIX 3HaYeHmit (0,9 1K) 1o
18,5 ThiC. 1K [2]. Panee B 3aka3HuKe 61O
YCTaHOBJIEHO JINIIb YINYHOE OCBElleHNe,
YPOBEHDb OCBELIEHHOCTU COCTABIAN 125-
140 nk. OpHaKo yIM4YHOE OCBellleHue
IPUYPOYEHO K TPOIMHOYHO-TOPOXKHOM
CeTy ¥ HallpaBJIeHO BHUS.

MoOHMTOPUHI CBETOBOIrO
3arpAsHeHuns

B ocHOBy mccnemoBaHusA MOTOXKEHBI
HOJIeBble Te00OTaHMYECKYIe Y TaH/IaT-
HBI€ VICCIIE[OBAHN:, aHA/IN3 TEMaTNYeCKIX
yO/IMKaINii, TTOSBUBIINXCS B OCHOBHOM
3a py6exxoM B mocepHe roasl. [Tonessie
VICCIIE[OBAaHNs, IPOBENEHHDIE B Mae 2022
u 2024 IT., IO3BOIM/IN OCYLIECTBUTD BbI-
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Puc. 2 / Fig. 2. JlangumadtHOe OCBeleHMe B MPUPOFHOM 3aKasHuKe «BopoO6béBbI ropbl» /
Landscape lighting in the Vorobyovy Gory Nature Reserve

00Op TECTOBBIX YYacCTKOB C TUIIMYHBIMU
VIS 3aKa3HUKA JTaHAUIA(THBIMYU Xapak-
TEPUCTUKAMM, PACIIONIOKEHHBIMI B 30He
CBETOBOTO 3arpsI3HEHNUA U BHe e, U3Me-
PUTD CTEIIeHb CBETOBOTO 3aTrPsA3HEHNA.

B 2021-2023 rr. aBTOpamMu ObIIa CO-
CTaBJeHa KapTa IPOCTPAHCTBEHHOTO
pPacIpoCTpaHeHNs CBETOBOTO 3arpss-
HEHM:A, OCHOBON 1A KOTOPOIl ABUIACDH
maHpmadTHaA Kapra MacmTaba 1:10000
[2]. Dra kapTa ObITa MCIONBb30BAaHA NI
3aJI00KeHMSI BOCBMM TeCTOBBIX MOHU-
TOPVMHIOBBIX IUIOLIAJIOK /I M3yYeHUs
TpaHCPOpPMALUU TPABAHOTO PACTUTEIb-
HOTO TIOKpPOBAa Ha COCEIHUX (POHOBBIX I
VICTIBITBIBAIONIVIX CBETOBOE 3arps3HeHue
y4dactkax (10x10 M) B pamkax ¢pparmeH-
TOB MaHAmWapTHBIX ypounuy. IIposene-
HBl CPaBHEHMs BCTPEYAEMOCTH, OOMImsA
n peHodas MAEHTUYIHBIX BUIOB (PIOPLI
IPUPOIHOTO 3aKa3HMKA Ha OCBellaeMbIX

Hcemounux: poto Jlykpsirosa J1. E.

U HeocCBellaeMbIX yuacTkax. [lomyTHO
HOpOBOAMICA Y4Y€T BUIOBOIO COCTaBa
ITUI, Ha OOC/IEOBAaHHBIX YYacTKax Jyis
HOC/Iefyolell KOMIUIEKCHOM — OLeHKU
BJIVIAAHMSA CBETOBOTO 3arpsi3HEHNs Ha Teo-
CICTEMBI 3aKa3HIKA.

Teo6omanuueckas xapaxmepucmuxa
mecmosvix naiou,adox

TecToBble TUTOLIAKM  pacHoniara-
JIMCh HA YYacTKe IPUPOJHOTO 3aKa3HIKA
MeX/y CHOPTUMBHBIM KOMIUTEKCOM «Bo-
po6beBbI TOpbI» 1 JIy)KHEIKMM MOCTOM
(puc. 3). Oy pacmonmaraauch B TUIINY-
HBIX JIAHAUWIA(THBIX YCIOBMAX 3aKas-
HUKa: Ha HAJIONMEHHOI Teppace IOf
6epé3oBbIMU  Pa3HOTPABHBIMU JIeCaMU
(dponoas touka 1D, 3arpsasuénnas 1C),
B 9PO3MOHHO-OIOI3HEBOII JIOXKOWMHE O
K/IEHOBO-JINIIOBBIMU C ydacTueM Oepé-
3bl pa3HOTpaBHbIMU jecamy ((HOHOBbIE

&Y
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TeCTOBbIE TUIOLA/IKM; UHZEKCHI:
C - y4acTOK, MCIBITHIBAIOLIMIA CBETOBOE 3arpsisHeHMe
@ - GpOHOBBIN yuacToK

. MCTOUHUKM

" BopoToxu

. Crpoenus

A % Jloporu, Tporsl

TeppUTOPUM C yPOBHEM OCBellleHUs
6ostee 0,9 JIK OT JIaHAIAGTHOrO OCBEIEHUs

L
—
I:l TeppUTOPUM CTOPOHHMX 3eMJICTIOIb30BaTeIei

TpaMIMIMHbBI, FOPHOJBDKHbBIE CKJIOHBI

JlanawadTHeIe ypouniia

Ha YIUIOTHeHHbIX TeXHOI'eHHBIX I'PYHTaX

Iogep b T10J10T Tasi, BbIP B MOp oT NepeKpPBITHIX MO (10 3 M) P
. noy Gep pasHoT Ha ThIX [IOYBaX
CxJ10HBI KpYThIe (25-40°), C (10 1 ™M) cyr dopmupy npoueccamMmm
. TO/1 K/IEHOBO-/IMIOBBIMM C ydyacTuem ﬁepau P P JlecaMM Ha JIepHOBBIX, MeCTaMM CMbITBIX NOYBaxX
1 9P & ¢ dopmup npoueccamu,
. T0J{ KJICHOBO-/IMIIOBBIMM C yuacTyeM Gepessl p P p JlecaMy Ha or nousax
AJUIIOBUaJIbHbIE Teppachl 0 npod cy dopmup P
N0/ K/IEHOBO-JIMIMTOBBIMU € yuacTHeM Gepau P P JlecaMM Ha /IepHOBBIX I'JleeBaThIX N0YBaxX
AJUTIOBUAJIBHbIE TePPaCh 0 1Ipod C cyr popmupy P
noz ay6 pasHoTp JlecamMy Ha IJleeBaThIX NOYBaX
TeXHOreHHO BbIP Teppachl, ¢ C dopmupy Tpoueccamu,
noz Gep PasHOTP MCKYCCT Ha ypo! P TOro THIA
. Cx10Hb1 (10-25°), Aedpopmupy P nop Gep PasHoTp Ma.
Ha IePHOBBIX IJleeBaThIX M0YBaX
CKJIOHBL bie (10-25°), AedpopMup Tnpoueccamy, 1oz Gep PasHOTP MCKYCCT! Hag
Ha IepHOBBIX M0YBax
CxJ10HBI (10-25°), Aedpopmupy Mpoueccamy, Noj pasHoT c JIyramu

Puc. 3 / Fig. 3. JlanpmadrHas XapaKTepUCTUKa MCCIIEyeMOTro y4acTKa 3aKkasHrKa «Bopobpé-
BBI TOPBI» 1 PAacIIONIOXKeHMe TeCTOBBIX Iomanok / Landscape characteristics of the research
area in the Vorobyovy Gory nature Reserve and the location of test sites

Hcmounuk: cocraneno Jlykpsanosbim JI. E.
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touky 2O n 30, sarpsasHénHble TOuky 2C
u 3C), Ha KPYTBIX CKJIOHAX IIOJ KJIEHO-
BO-IAIOBBIMU C y4yacTyeM Oepésbl pas-
HOTpaBHbIMM Jiecamy ((oHOBast ToUKa
4@, sarpsasHénHas Touka 4C). Otu nmaHp-
madTHBIE YPOUMIa CyMMapHO XapakTe-
pusyioT 22% naHAuadTHON CTPYKTYPBI
IPUPOJHOIO 3aKa3HMKA OT ero ooueit
IO A/

Bce ydacTKM pacriosio)KeHbl B Hal-
Ooree moceljaeMoli 4acTy 3aKa3HUKA U
B TOM VJIM MHOV CTEIEHM VCIIBITBIBAIOT
PEeKpealMOHHYI0 HAarpysKy, 4TO 3aMeT-
HO M IIO KOJMYEeCTBY IIOCETUTesIeil, Ha-
NMYUI0 CTUXMUIHBIX TPOII, Mycopa I T. IL.
[TocKONbKYy JIpeBeCHBbII PACTUTENbHbIN
IIOKPOB 3aKasHMUKa ObUI IpeoOpasoBaH:
paspexxeH [yl NPUIAHKMA IApKOBOTO

Tabnuya 1/ Table 1

BUJ]A, [PAKTUYECKN JMIIEH KYyCTapHU-
KOBOTO IMOJyleCKa Ha «IIPOTYTOYHBIX»
TEPPUTOPUSIX, HAOMIOleHNsT 32 M3MeHe-
HVSIMI €T0 CTPYKTYPbI TIOJ BO3IECTBI-
€M CBETOBOTO 3arpsisHeHVsI ObUIM HEBO3-
MO>KHBI. [T09TOMY Halire BHUMaHue ObLIO
HAIIPaB/IeHO Ha MCCIeSOBaHNUE BUITOBOTO
cocTaBa Ha3eMHOT'O TPABSIHOTO ITOKPOBa
(tabm. 1). IIpn atom ocoboe BHUMaHue
YAEISUIOCh BUJAM, IO-Pa3HOMY pearu-
PYIOLIMM Ha CBETOBOE 3arpsi3HEHNE, UTO
OTM€YaeTcsi B HAYYHBIX MCCIETOBAHMAX
[9; 10], a Tak)Xe OIbBIISAEMbIM HOYHBIMU
HaCeKOMBIMU, T. K. U3OBITOYHOE OCBellle-
HIle B HOYHOE BPEMsI 9acTO IPUBOLUT K
ux rubenu [7; 17]. 3amMeTumM, 4TO ommca-
HI€ TIPOBOAM/IOCH Ha HAYA/IbHON CTa UM
BereTalun.

XapaKTepHuCTIKa BUFOBOIO COCTaBa TPABSIHICTHIX PACTEHNIT TECTOBBIX IIOIIA-
mok / Characteristics of herbaceous plants of test sites

Ne

Bupnosoii coctas
TOYKM

OcBemén-

Bumpr mix
HOCTb, IK a 1

1C!
nevicknit (Asarum europaeum),

ScHotxa sxenrast (Lamium galeobdolon), kynena MHOTO-
usetkosas (Polygonatum multiflorum), KonbITeHb eBpO-

35671mK, cepas
HEACBITb

7,2-15,5

10

SIcHoTka kpamyaras (Lamium maculatum), CHBITb OObIK-
HoBeHHast (Aegopodium podagraria), BepOeilHUK MOHeT-
ueit (Lysimachia nummularia), qucren, necHon (Stachys
sylvatica), »xxuByuka nonsydas (Ajuga reptans), MefyHMIA
HesicHass (Pulmonaria obscura)?, IofMapeHHUK IIPOMEXY-
tounbit (Galium intermedium), BeTpeHMI]A NTIOTUKOBAS
(Anemone ranunculoides), ocoxa necuas (Carex sylvatica)

0,2

346muK,
3apsiHKa

2C

Hopwunuk ysnosarsiit (Scrophularia nodosa), ropouex
necuo (Vicia sylvatica), 30710TapHUK 0OBIKHOBEHHBII
(Solidago virgaurea), 6apsunok manstit (Vinca minor)?

9,3-12,5

Hposn
PAOGMHHUK

20

Scnotka xénras u 6emas (Lamium galeobdolon, Lamium
album), nopmapeHHMK — npomexytounsit  (Galium
intermedium), IMUTOBHUK KapTysuaHckuit (Dryopteris
carthusiana), matnuk necnoir (Poa nemoralis), 0XuKa Bo-
nocucrass (Luzula pilosa), HemoTpora MeNKOLBETKOBas
(Impatiens parviflora)®, roporuek necHoit (Vicia sylvatica)®,
KOJIOKO/IbYMK 1mpokoimctHblit (Campanula latifolia)®, Be-
poHuka gy6pasnas (Veronica chamaedrys)?

0,3

He otmeuensr

&Y
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Ne . OcBeméH-
BupoBoii coctaB Bupgpr nruig
TOYKM HOCTb, TK
Yucrsk Becennnii (Ficaria verna), KOMOKONbYUK YépHbIIL Kpo3y,
(Campanula sp.), Berpenniia fyopasHas (Anemone 3apsTHKA, IPO3II-
3C | nemorosa)*, muToBHUK MyxcKoit (Dryopteris filix-mas)*, 32 PAOUHHUK,
KouenbDKHUK (Athyrium)*, KonblTeHb eBporeiickuit (Asa- IIeHOYKa-Tpe-
rum europaeum)* L[OTKA
IpaBuar ropogckoii (Geum urbanum), repaHb yec-
3 | T (Gerjan.ium sylvqticum), MIPO/TECHUK MHOTOJIETHIUI ‘ 0.5 He omyedersl
(Mercurialis perennis), CHBITb 06bIKHOBeHHasA (Aegopodium
podagraria), uecnounnua depeurdaras (Alliaria petiolata)
Berpenuna miotukoBas (Anemone ranunculoides), Bepo-
HUKa jinHHOMMCTHas (Veronica longifolia), repaup mecHas B
. . . OJIbIlas
4C | (Geranium sylvaticum), cHbITb 0ObIKHOBeHHas1 (Aegopodium 4-7
podagraria), BopoHer, Konmocuctsiit (Actaea spicata)’, sic- cmia
HoTKa Kpamyaras (Lamium maculatum)?
Bopowery konocuctslit (Actaea spicata), HemoTpora Me-
kousertkoBas (Impatiens parviflora), mponecHUK MHOTO-
40 | nerumit (Mercurialis perennis), rpaBuiar ropoackoit (Geum 0,3 He oTmeueHs!
urbanum), ssicHotkKa Kpamdartas (Lamium maculatum)?,
BeTpeHuna n0TnKosas (Anemone ranunculoides)®.
! CupHO BBITONITaHA
* Pactenne KpacHoit kuury r. MOCKBEI
* TIpenIonoKuTeIbHO 3aHOCHOI BT,
* TInomrazika, 3aK/M0IEHHAsT MEXY ABYyMs OCBeljaeMbIMu 9KoTponaMu. [IpucyTcTBue TeHemo6mu-
BBIX BUJIOB OO'BSICHSIETCS] Y30CThIO OCBEIEHHOI TIOTIOCHI MEXK/[Y 9KOTPOIAMIL

HUcmounux: mo JAaHHBIM ITOJIEBBIX Ha6)’I}OJ.ICHI/II7[

Anmponozennoe usmeHeHue Hnomo-
K06 dHepzuu 6 Pumouenosax npu cee-
mMo6oM 3az2pA3HeHUU

CBeTOBOE 3arpsi3HeHMe NPOAYLPYeT
TOIOTHUTE/IbHOE IOCTYIZIEHNME CBeTO-
BOJI VI TEIUIOBOV SHEPIuM B (PUTOLEHO-
3bl. OCOOEHHOCTY METORMKM M3YYeHMs
3TOTO Ipoliecca Ha TePPUTOPUN IPUPOS-
HOTO 3aKa3HMKa JIeTaJIbHO M3JI0YKEHBI B
HalMX nyonukanuax [2]. YcraHosyeHo,
4TO 0OaBNIeHHAs aHTPOIOTeHHAs SHep-
rMsg OT MaHAAadTHOTO OCBelleHUs Ha
1 M* TeppuUTOpUYN B MUHYTY COCTaBJISeT
293 JIX, U3 KOTOPBIX CBETOBasl SHEprus
cocTasysAeT 23 JI’k, a TeI/IO OT pajuaro-
POB IpOXXeKTOpOB HaéT 270 J>x sHeprum.
IIpy aToM ycTaHOB/IEHO, YTO B Hayaje
BETETAIMOHHOTIO Tepuofa Jo0aBrIeHHas
9HeprysA CBETOBOrO IOTOKa C HACTYILIe-

HIEM TeMHOTBI YBe/IMYNBAET KOJINYECTBO
HOCTyHawIell papgnanyy Ha 6,4% (mo
342,6 xJI>x/M?), B KOHIIE BETeTAI[IOHHOTO
nmeprozia — Ha 34,1% (mo 123,3 x[x/M?).
MOXKHO TPeANONOXKUTh, YTO BBIYUCTIEH-
Hble 3HaYeHUs1 MPUTOKA [OOABIEHHOI
9HEPIMM MOTYT BBI3BATb M3MEHEHUe
CTPYKTYpBI (PUTOIIEHO30B y4aCTKOB, JC-
MBITBIBAIOIINX CBETOBOE 3arpsi3HEHUe, a
TaKKe usMeHeHus: busmonorun u GeHo-
a3 pa3BuTHs pacTeHUIL.

B okcmepumeHTax u HaOMIOIEHUSX,
mpoBenéHHBIX B Benukobpuranun, CIIIA
(Tennecu, Muunran), Tepmanun, Vugun
U IPYTUX CTpaHaX YCTaHOBJIEHO, YTO Ha
y4acTKaX, MCHBITHIBAOIINX CBETOBOE
3arpsi3HeHNe, CHIDKAeTCS UUCIeHHOCTh
HACeKOMbBIX — HOYHBIX OIbIINTEINIEN, BbI-
HOTHAOIYX CYIIeCTBEHHYIO POJIb B 00e-
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CIleYeHUM BOCIIPOM3BOACTBA MHOTUX
pacrenuii [7; 14; 15; 16; 18]. 9o mponc-
XOIMT B pe3y/bTaTe UX MPAMOIL Tbenm y
OCBETUTE/IbHBIX JIAMII M IIPOXKEKTOPOB,
HOEeJaHNA XMIIHBIMM HTHUIL[AMM, IHOCTe-
IEHHOTO CMeILIeHVS MeCTOOOMUTaHMil Ha
MeHee OCBEIIEHHbIe YYacTKU. DHTOMO-
JIOTMYeCKMX MCCIIEIOBAHNIT TAKOTO ITaHA
Ha TEPPUTOPUM 3aKa3HUKaA IIOKa He Ipo-
BOIMIOCH, OJHAKO IIPM PEeKOTHOCLUPO-
BOYHBIX 9KOJIOTMYECKMUX VCCIeJOBaHNAX
I'BOY «Bopo6béBbl ropbl» OBIIO OTMeYe-
HO IPUCYTCTBME Ha TEPPUTOPUM 3aKas3-
HJKa aKTVBHOJI B HOUHOE BpeMs rony6oii
nenroununsl (Catocala fraxini), 3aHecéH-
Holl B KpacHyro kHury MockBbl — BULY,
KOTOPOMY, K IIPUMepY, MOXET YIPO>KaTb
CBETOBOE 3arpsi3HEHNe’ .

PacTeHnAM Hy>keH CBeT KaK ICTOYHVK
sHeprum i QopMupoBaHus Ouomac-
Cbl, HO OJHOBPEMEHHO OHU HYXJAIOTCSA
B TeMHOTe I pereHepauuu u pocra. B
SKCIIEpUMMEHTE, NPOBeJEHHOM B Iepma-
HVM, U3Y4a/IOCh BIMAHNE OCBEIEHHOCTI
Pa3IMYHOM MHTEHCUBHOCTU, VIMUTHUPY-
IOLIel TYHHBI CBET U yIMYHOE OCBelle-
HIe, Ha [IpeficTaBuTeseil 31akos (Bromus
hordeaceus), 6060Bbix (Trifolium repens)
u pasHorpasbs (Plantago lanceolata) n
OBIJIO YCTAQHOB/IEHO yMeHbleHue Omo-
Maccbl B MOMEHT CO3peBaHMsA pacTeHMIl
Ha 33% Ha y4acTKax C ypOBHEM OCBe-
ménHocTy 30,3 NIK 110 CPaBHEHUIO C KOH-
TPOIBHBIMU IIPY YPOBHE OCBEIEHHOCTH,
COOTBETCTBYIOLIEMY JIyHHOMY  CBETY
(0,0014 nx). Ilpu stom xoadpduument
pasHoo6Opasus IllsHHOHa CcHU3MICA [O
43%, mipy BBIPOBHEHHOCT!U (OTHOLICHMA
Ha0/II0laeMOro pasHooOpasus K MaKcu-
MasibHOMY) — Ha 34% [9].

! KpacHOKHIDKHasA 6abouka 3aMedeHa Ha Teppu-

Topuy MoCKOBCKOro iBopLa uoHepos // Bopo-
6népl ropol: [caiit]. URL: https://vg.mskobr.ru/
edu-news/40036 (mara obpamens: 22.05.2024).

CBeTOBOE 3arpssHeHNe CHOCOOHO
BIMATb Ha (PEHOJIOTHIO, M3MEHsAs BOC-
NpUATHE PACTEHUSIMU IIPOJO/DKUTE/Ib-
HOCTYM CBETOBOTO [HS ¥ Hapymas WX
LypKagHble puTMbl. [IpoBeéHHbIe HAMU
HaOJIIofleHNsI TI0Kasamy, HalpuMmep, 4To
BeTpPEHNIIA TIOTUKOBAsI ¥ BOPOHEL] KOJIO-
CHCTBII Ha y4acCTKe C M30bITOYHBIM OCBe-
meHyeM 3anBeny panpine (4C), yem Ha
cocenHeM poroBoM (4®D). [TorobHbIE BbI-
BOJIbI OBI/IV CHIe/IaHbI [8] B 9KCIIepuMeHTe,
YCTaHOBMBIIEM, 4YTO CBETOBOE€ 3arpss-
HeHNUe YCKOPWIO Ha4yajao OyTOHM3aLNu,
IIBETEHV, IIOJOHOLIEHYIS Y CO3PEeBaHMS
ceMsAH Ha 3-6 gHell y 31bCrONbLUN TY-
crousetkoBoit (Elsholtzia densa) na mny-
TOBBIX TECTOBBIX Yy4YacTKaxX IIPU YPOBHe
ocBeménnoctn 21,15+0,30 nk.

CBeTOBOE 3arpsi3HeHNe BJIMsIeT Ha ce-
30HHYI0 PUTMMKY JIECHBIX IPEBECHBIX BU-
OB, YTO IIOATBEPXKAAETCS KCIIEPUMEH-
TaJIbHBIMK JaHHBIMU [9; 13; 17]. Hamn
VICCIeJOBaHSI IIOTOKOB COJTHEYHOT 9HEp-
TUY VI 9HEPTUU VICKYCCTBEHHOTO OCBellle-
HYIS1 HA TePPUTOPUM 3aKa3HMKA B II€PUOJ
pacIycKaHus MOYeK JilepeBbeB M Hadazma
OCEHHETO JIMCTOIA/Ia II0KA3a/IM, YTO BbI-
IIeTIepeYNiC/IeHHble 3HA4YeHMsI IPUTOKA
IO00aBIEHHON 9HEPTUM CBETOBOTO IIOTO-
Ka B KOHIIe arpesis (paciyckaHye IoyeK)
U B Ha4ajIe OKTAOpPs (3ajeprKKa JIMCToIa-
[a) MOTYT SIBIATBCS TPUTTEPHBIMU JiIs
YCKOPEHUSI «3aITyCKa» PacCMaTPUBAEMbIX
deHOMOrMYIECKIX IPOLIECCOB [2].

[yt ompeneneHns aHATOTMYHBIX I10-
KasaTesell CyTOYHOTO pUTMa MbI pac-
CMOTpe/I BpeMsi BeYepHUX CyMepeK B
yKasaHHbIe Iepuofbl. B aToT «niepectpo-
e4YHbIiT» Iepuop Hamboee BBIPAKEHBI
U3MEHEeH)sI PUTMOB >KMBOJ IIPUPOJHL,
KOTOpbIEe 3aBUCAT OT OCBEIIEHHOCTH.
B0  ycraHOB/IEHO, 4TO HOOaBIeHHAs
9HEPIVsI CBETOBOTO IIOTOKA yBETNYNMBAET
€ro Ha 26% B BeCeHHMII Tepuoy 1 Ha 68%
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B OCEHHUIT TIEPUO, YTO, BEPOSITHO, ABIIS-
eTCsl TOMYKOM [IISL 3aIyCKa LMPKaJZHBIX
pPUTMOB OMOTHI [2].

BbiAiBNeHHbIe pa3nnymns TeCTOBbIX
YYaCTKOB Pa3/InyHOI CTeNeHn
OCBELYEHHOCTN

BupoBoit cocTaB TpaBsAHbBIX pacTeHMUIt
IeMOHCTPUPYET MX MPEAIIOYTEeHNA K Me-
CTOOOUTAHUAM Pas3INYHOI CTElleHM OC-
BEIEHHOCTU. DTO MO3BO/IMIO HaM OTO-
Oparb BUbI-MapKepbl (BUABI, 0COOEHHO
YYBCTBUTEIbHbBIE K PEXKUMY OCBEILIEHHO-
CTM) A/IA TIOCTIeAYIONUer0 MOHUTOPMHIA,
IIPU 9TOM VICK/TIOUMB Te U3 HUX, KOTOpBbIE
TOJIEPAHTHBI K YPOBHIO OCBEILIEHHOCTI.
3aMeTNM, YTO «Mfea/NbHbIe» 3arpsA3HEH-
Hble ¥ (POHOBBIE IJIOIA/IK/ BCTPEYAIOTCA
HEYacTo, YTO CBA3aHO C OCOOEHHOCTAMMU
nmanpmagpTHON AudpdepeHnanny Tep-
puUTOpUM U €€ MHTEHCUBHBIM peKpealu-
OHHBIM JICIIO/Ib30BaHMeM. [l fanbHei-
IIero MOHUTOPYHIA OTOOpaHbI Hanboree
XapaKkTepHble I 3aKasHUMKA BUJBI —
MapKepbl OCBEIIEHHOCTU, KOTOpble Ha
IUIOIIAJIKAX, VICIIBITBIBAIONINX CBETOBOE
3arpsi3HeHNe, XapaKTepuU3oBalIuCh o0Ou-
NVieM, XOPOIIUM pasBUTIEM BereTaTyB-

HBIX OPraHoB, 0oJ/iee paHHUM I|BETEHU-
€M, YeM aHaJIOTMYHble BUJIbI, €C/IM OHU
BCTpPeYaiCh U Ha (POHOBBIX IJIOIA/IKAX.

Ha ¢oHoBpIX mTomagkax Hambosee
9acTO (PUKCUPOBAINCh HEZOTpOra Mel-
KOIIBETKOBasl, IOIMapeHHNUK IIPOMEXY-
TOYHDIII, IPOJIECHUK MHOTOJIETHUIA, Ipa-
BWJIAT TOPOJCKOII, >KMBYYKa IIO/3y4ad,
MeJyHIIIa HesICHas, MATIMK JIECHOI, 0CO-
Ka jIecHas, 0>KMKa BOJIOCUCTAA U Jp.

Hamromaikax co cBeTOBBIM 3arpsA3He-
HJEM OTMEYEHbI KOIIBITEHb €BPOIIEICKNIA,
YNMCTSK BECeHHMII, BeTpeHMIa Aybpas-
Hasl, KylleHa MHOTOIIBETKOBas, GapBMHOK
MaJIblil, IUTOBHUK MY>KCKOI, 30710Tap-
HVIK OOBIKHOBEHHBIIT U fip. (puc. 4).

[TpopmomKkeHne HaOMIOAEHNIT O3BO-
JIUT YTOYHUTDH IlepedyeHb BUJOB-MapKe-
POB CBETOBOTO 3arpsI3HEHNS.

3ak/oyeHve

[Tposenénnoe uccnefoBanme MOKa3a-
710, 9TO BO3JIEVICTBYE CBETOBOTO 3arpsA3-
HEHNA Ha eCTeCTBEHHbIN PacTUTENbHBIN
IOKPOB B/IMsET HA €r0 CTPYKTYpY, ¢u-
3M07I0TMYeCKIe MPOLIeCChl B PacTEHMAX,
a TakKe Ha PUTMUKY UX PasBUTHA, YTO
CBA3aHO C MOCTYIUIEHNEM J[006aBIeHHOI

Touka 3C

Touka 3¢

Puc. 4 / Fig. 4. [Tpumep ocBewénHoi (cmeBa) u ¢ponosoit (cipaBa) Toukn 3 / Example of an
illuminated (on the left) and background (on the right) test site 3.

Hcmounux: poto JIbskbsHoBa JI. E.
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9HEPIUM CBETOBOIO ¥ TEIUIOBOTO II0TO-
KOB OT MHOTOYMC/IEHHbIX MCTOYHUKOB
MICKYCCTBEHHOT'O OCBeIlleHM . DTO MOXKET
OBITH CBA3aHO C YCTAHOBJICHHBIM HaMM
paHee NIPUPOCTOM CYMMApHOI1 CBETOBO
9HEpPIuyM M3-3a CBETOBOTO BO3MENCTBUA
JaHAIIa(THOTO OCBEIleHNs, KOIa KO-
4EeCTBO SHEPTUM YBENNYIMBAETCA Ha 6,4%
B Hayajie BereTal[MIOHHOTO IIepMofia 1 Ha
34,1% B KOHIJ€ BEreTal[IOHHOTO IIEPHOAA.

Peakumsa pactuTenbHOro IOKpoBa Ha
MICKYCCTBEHHOE OCBellleHNe NPOABIIAETCA
B COKpAIlleH!N/MCYe3HOBEHUN TEHENII0-
OMBBIX TPaBSHUCTBIX BUMIOB, Oojiee paH-
HeM IIBETEHUM CBETOTIOOMBBIX BUJIOB,
KOTOPBIE MOTYT OBbITb VICIIOJIb30BaHbI KaK
MapKepbl CBETOBOTO 3arpsI3HEHM ITAPKO-
BbIX TeppuTOopuit. IIpu nepBuyHOII OLEH-
Ke M3MeHEHNs BUJIOBOTO COCTaBa TPaBs-
HUCTBIX pacTeHuil ObUIO OOHApPyXKeHO,
YTO /I TECTOBbIX IIJIOIIAIOK B 30HE CBe-
TOBOTO 3arpsA3HEHMs TAKMMU MapKepaMu
MoryT 6bITb Ficaria verna, Campanula sp.,

Vicia sylvatica, Anemone ranunculoides n
Zp., OJIHAKO IepevyeHb O/DKEH ObITh yTOU-
HEH B XOfje PeTy/LIPHBIX HAOMIOeHIA.

BrickasaHHOE NpeJIION0KeHNE O BIIN-
SHUY TPUITEPHBIX 3HAYEHMAX 0OABIICH-
HOJI CBETOBOI1 SHEPIMM Ha CYTOYHYIO U
CE30HHYI0 PUTMMUKY JIEPEBbEB B JlaNIbHEN -
IIeM TaK>Xe MOXKET OBITh IOATBEPXK/IEHO
(eHONOrMYecKMI  MOHUTOPMHIOBBIMMI
HaOII0eHUAMIU.

VsmMeHeHne BUJJOBOTO COCTaBa PacTu-
TEeJIbHOT'O IIOKPOBA B pe3y/bTaTe CBETOBO-
ro sarpsasHeHus Ha Tepputopun OOIIT
3aIlycKaeT MeXaHM3Mbl APYTMX BHYTPU-
NMaHAWAPTHBIX M3MEHEHU, YTO MOXKET
IPUBECTU K yTpaTe TeppUTOpMElt Ipupo-
NOOXPaHHOIO cTaTyca. Mepbl IIPOTUBO-
IeJICTBUA STOMY IIpOIlecCy TpebyloT Ho-
BbIX MHCTUTYLMIOHA/IbHBIX, TEXHUYECKIX
U IUVIAHMPOBOYHBIX PpeIleHMil, OCHOBAH-
HBIX Ha pe3y/lbTaTaX KOMIIJIEKCHBIX MO-
HUTOPMHIOBBIX MCC/IEJOBAHUI peaKLuu
reoCUCTeM Ha CBETOBOE 3arps3HEHNe.
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AHHOTayna

Llenb. PazpaboTka nporpamMMHbIX NPOAYKTOB AN MOAENMPOBAHNS W NMPOrHO3UPOBaHKS ras3o-
BbIX AMUCCUII HA Pa3HbIX 3Tanax XWU3HEHHOro Lukna nonuroHoB TKO, a Takxxe npu ropexnm
0TX0/10B.

Mpouenypa v meToAbl. B xoae paboTbl MCNONb30BAHbI: CUCTEMHbLINA NOAXO0 K MOJEINPOBaHUI0
NpoLeccoB B3aUMOJIECTBMS 06bEKTOB PA3MELLIEHIS OTXO0B C OKPYXKAKOLLENn CPeaoit, pacyéT
1 MOZENNPOBaHNE ra303MMCCUOHHbIX MPOLECCOB HA OCHOBE CYLLECTBYHOLLMX METOANK, NHGOp-
MaLWNOHHbIE TEXHONIOr NI NPOrpaMMUpPOBaHNA anropuTMOB PaCYETOB 3aJaHHbIX FA303MUCCUOH-
HbIX MApaMeTPOB C NOJTy4eHneM NPOrpamMMHOro NPOAYKTa.

PesynbTatbl. [TpUMeHeHNe MHGOPMALMOHHLIX TEXHONOTMIA HA 6a3e M3BECTHLIX METOAUK NO-
3BONKUNO pa3paboTatb yao6HbIE NPorpamMmmbl 1S 3KCMNPECCHON OLEHKU 1 NPOrHO3MPOBAHUS
ra303MUCCUOHHbIX MpoLeccoB Ha nonuroHax TKO ¢ rpadouyeckoi u reorpadpuyeckoin Bnaya-
Nu3aunen pesynsTaTos.

TeopeTtnyeckass u/unu NpakTHYecKas 3HAYMMOCTb. Pa3paboTaHHble NPOrpaMMHbIE NMPOAYK-
Thl CNOCOOCTBYIOT PELUEHNI0 aKTyasIbHOM 3a/1a4it OLEHKW U MPOrHO3a LUTATHbIX U aBapPUIAHbIX
ra303MUCCUOHHbIX NPOLIECCOB HA 0ObEKTaxX pa3aMeLLeHNUst TBEPAbIX KOMMYHaNbHbIX OTXO/0B.
[pefcTaBrieHHbIe B CTaTbe NPOrpaMMbl NO3BOMAOT ONTUMU3UPOBATL NPUMEHEHIE N3BECTHbIX
METO[IMK PacyéToB BbIOPOCOB 3arpsA3HSHOLLMX BELLECTB NPKU 3KCNyaTaluum 06beKTOB, a TaKxKe
Mpw ropeHnn 0TX0.0B.

Knto4yeBble cnoBa: MofienvpoBaHne 1 NPOrHO3UPOBaHUE SMUCCUM BIUOra3a, ropeHIne 0TXOL0B,
nporpaMmHble NPOAYKTb
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Abstract

Aim. Development of software products for modeling and forecasting gas emissions at different
stages of the life cycle of municipal solid waste landfills, as well as during waste combustion.
Methodology. The work uses: a systematic approach to modeling the processes of interaction
of waste disposal facilities with the environment, calculation and modeling of gas emission pro-
cesses based on existing methods, information technologies for programming algorithms for
calculating specified gas emission parameters with the receipt of a software product.

Results. The use of information technologies based on known methods made it possible to
develop convenient programs for express assessment and forecasting of gas emission pro-
cesses at municipal solid waste landfills with graphical and geographical visualization of the
results.

Research implications. The developed software products contribute to solving the urgent prob-
lem of assessing and forecasting routine and emergency gas emission processes at municipal
solid waste disposal facilities. The programs presented in the article allow optimizing the ap-
plication of known methods for calculating pollutant emissions during the operation of facilities,
as well as during waste combustion.

Keywords: biogas emission modeling and forecasting, waste combustion, software products

BBeneHmne TEJIHOTO BPEMEHM, KaK Ha CIeLMasi-
TIpo6ieMaTiKa 06paleHIs ¢ OTXOfa- 3UPOBAHHBIX OOBEKTAX, TaK M GeCKOH-
MU TIpMo6peTaeT Beé 6OMbIIYIo akTyanp-  TPOIbHO [557; 125 17].
HOCTDb U BKJIIOYAET PA3TUIHbIE ACTIEKTHI. KnroueBbiM HampasienneMm pedopmbl
OKonornyeckue Npobnemsl B 3T0i chepe B chepe obpamienus ¢ oTxXomamu, ocy-
06YC/IOBTIEHbI, IPEX/ie BCETo, pasMelle- IIECTB/IIOLIENICS B HAIUEH CTpaHe, sB-
HUEM OTXOflOB B OKDYXKAIOLIE Cpefie, JIeTCs MaKCUMalbHOe BOBJIEYEHNE OT-
KOTOpOE IIPOMCXOAUT B TEUeHME [UIM- XOfl0B B NPOM3BOACTBEHHbIE IPOLIECCHI
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C LIeJIbI0 CHVDKEHMSI aHTPOIIOT€HHOM Ha-
IPY3KM Ha OKPYXKAIOLIYIO Cpefy IIOCpen-
CTBOM:

— MMHUMU3ALUM 00BEMOB MTOCTYIIIe-
HUS OTXOJJ0B B OKPY»KaloIyo cpeny [15];

— COKpallleH!sI IOTpebneHuss Ipu-
POIHBIX PECypcoB, B T.4. SHEpreTmye-
ckux [1];

— UCIIONIb30BaHUsA ~ 9HEPreTNYecKOro
[OTeHI[Maza OTXOMOB I Pa3paboTKu
BO30OHOB/IAEMBIX U 3KOJIOIMYECKU Oe3-
OIIACHBIX MICTOYHMKOB sHepruu [10; 11].

Tem He MeHee K HaCTOSIEMY BpeMeHN
HAKOIVIEHO 3HAYUTENbHOE KOMNYECTBO
00BEKTOB pasMelleHNsI TBEPAbIX KOMMY-
HanbHbIX orxopmoB (TKO), apmsarommxcs
VICTOYHVIKOM CYIIIeCTBEHHOI aHTPOIIOT€H-
HOJI Harpy3Ki Ha OKPy>Kalolyio cpeny [2;
16; 18]. Tax, ra309MIUCCUOHHBIE IIPOLLECChI
OPO! okaspIBalOT BO3JENCTBME Ha Ka-
YeCTBEHHBIN ¥ KONMMYECTBEHHBII COCTaB
BO3JIYIIHOTO KOMIIOHEHTa OKpY>Kalolieit
cpenpl [6; 9]. B wactHOCTH, B aTMOcdepy
IIOCTyIIaeT 3HAYNUTETBHOE KOMNYECTBO
Ouorasa, a TaKkXe IIPOJYKTOB TOPEHNs OT-
XOJJ0B, KOTOpO€ YaCcTO BO3HMKAET B ITOXKa-
pooIIacHblIit epuoy roxa [4; 8; 14].

[TepBOHaYaNbHBIM 9TAllOM [EsATENb-
HOCTY IT0 CHVDKEHMIO HaTrPy3KJ Ha aTMOC-
¢depy ot OPO sBsieTcst MOfieIMpOBaHue
U NPOTHO3MPOBAHNE I'a309MICCHOHHBIX
IIPOLIECCOB PA3/IMYHONM HPMPOABI HA OC-
HOBE UMEWNIENcss MeTONOIOrMIeCKON
6a3pl. [IpuMeHeHNE COBpeMEHHBIX WH-
($hOpMalMOHHBIX TEXHOMOTMIT B  3TONA
cdepe O3BOJISAET YCKOPUTD HOTy4YeHNE U
BU3Ya/IU3NPOBATh Pe3yIbTaTbl MOZEIN-
POBaHMs ¥ NPOTHO3VMPOBAHNA /IS IIPU-
HATKS OITMMA/IbHBIX IPUPOJOOXPAH-
HBIX PeIeHNIA.

Llenpro MccnefoBaHUA SAB/ISAETCSA pas-
paboTKa IPOrpaMMHBIX IPOAYKTOB, IIO-
3BOJIAIOIINX:

! OPO - 06beKThI pa3MeleHNs] OTXOLO0B.

— OCYLIECTB/IATh IPOTHO3MPOBAHIME U
rpaduyuecKyIo VITIOCTPALIMIO AVHA-
MUKU U 00'bEMOB BBIOPOCOB O10Ta-
3a Ha OPO;

— OCYILIECTB/IATb Pacy€T IITyOMHBI U
Kaprorpaduyecku  BU3YaIU3UPO-
BaTb 30HY IIOTEHLIMAIBHO BO3MOX-
HOTO TOKCHYECKOTO 3aJbIMJICHM: B
ciydae ropenns orxozos Ha OPO.

Sagaun:

1. InpoaHa/MM3NpPOBaTh  CYILIECTBYIO-
I[yie MeTOfMKM OLIeHKM T'a30BBIX
BBIOPOCOB OT OOBEKTOB pasmellie-
HIA OTXOZIOB Ha IIpefMeT yRoOcTBa
VX MCIIOJIb30BaHMA [/ IPOTHO-
3MpOBaHMA AVHAMUKYU ¥ MAacIITa-
00B Tra303MMCCUOHHBIX IPOLIECCOB
OPO;

2. IpOaHAIM3MPOBATh  CYIIECTBYIO-
1[yie METOAMKM) OLIEHKV BBIOPOCOB
3arpASHAIIINX BEIeCTB B aTMOC-
depy mpu ropeHMM OTXO[OB Ha
00beKTax X pa3MelleHNs Ha Ipef-
MeT BO3MOXXHOCTY VX MCIIONb30Ba-
HUSA JUIA TIPOTHO3MPOBAHMA 30HBI
TOKCUYECKOTO 3a/IbIM/ICHNS;

3. pa3apaboTaTh KOMIIBIOTEPHYIO IIPO-
TpaMMy ISl MOAEIVPOBAHNUA 00D-
€MOB U [VHAMMKM Ta309MUCCH-
OHHBIX IIPOLIECCOB HAa IOJIUTOHAX
TKO;

4. pagpaboratp  IpOrpaMmy,  IIO-
3BOJIAIOIIYI0 PAacCUMTaTh U CMO-
[eMMpOoBaTh B IIPOCTPAHCTBE IIO-
TEHIIMAJIbHO BO3MOXXHYI0 O00acTb
TOKCUYECKOTO  3aJbIMJICHUA IIpK
ropeaun TKO Ha nonuronax;

5. paspaboTaTb peKOMEeHJALVM IO
HPaKTIYeCKOMY IPUMEHEHMNIO
CO3JJaHHBIX IIPOIPaMMHBIX 00e-
CIIeYeHWIT, a TaKKe PacCMOTPEThb
HaIlpaBJIEHNA MX JaJIbHENIIENl MO-
nuduKamm.
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Pa3pab6oTka nporpamMmmMHOro
obecneyeHns AnA OLEHKN
ra3so3MNCCUOHHDbIX NPOLIECCOB Ha
06beKTax pa3smelleHNA OTXOA0B

PaccmoTpuM cymiecTBylomye B Ha-
crosllee BpeMs METOAVIKM PacyéToB 1
OLIEHK! Ta303MMICCUOHHBIX IPOIeCCOB
Ha OPO (1abmn. 1).

IIpencraBneHHble METOAMKM OBUIN
aflaliTUPOBaHbl  [UIA  MOJENMpPOBAHUA
IPOLIECCOB BO3TENICTBYUA CUCTEMBI «IIO-
muron TKO - okpyxaromass cpena»
Ha BO3AywHYI0 cpeny [3]. OmHako wuc-
IO/Ib30BaHNMe IPUBEAEHHBIX METOMUK
IpefroaraeT MpoBefieHne I'POMO3IKIX
MHOTOCTYIIEHYaTbIX PacyéTOB M IIONY-
JeHJe YMCIOBBIX 3HAYEHMII, TPeOYIOIX
Ja/IbHeNIIero aHanamsaa u o6paboTKm, 4To
3aTPy[HAET VX IpUMEHeHMe I/ oIepa-

Tabnuya 1/ Table 1

TYBHOII OLIEHKY U TIPOTHO3MPOBAHMA CH-
Tyauuu ¢ ra3oBbIMU amuccuamu Ha OPO.
B cBsaAsu ¢ aTMM ObUIM pa3paboTaHBI
nporpaMmbl s OBM, nos3sosndmwolie He
TOJIKO PACCYNTATh AMHAMMUKY ¥ ITapaMe-
TPBI Ta30BBIX BBIOPOCOB, HO M BU3YasIN-
3MPOBATb Pe3y/IbTaThl PACUETOB:

- IporpaMMa Il MOJEIMPOBaHMA
00BEMOB M JVHAMUKU T'a3039MUCCUOH-
HBIX IIPOIIECCOB Ha IMOJMIOHAX TBEPHABIX
KoMMyHanbHbIX 0TX0710B (TKO)%;

! CBUZETeNICTBO O TOCYAAPCTBEHHON — peru-

cTpanyy mporpamMMel g 9BM Ne 2024684907
Poccniickaa ®epepanus. IIporpamma s mo-
HenMpoBaHuA 00bEeMOB ¥ IMHAMMKI Ta309MIC-
CHOHHBIX ITPOIIECCOB Ha IIONIMIOHAX TBEPHBIX
KOMMYHa/IbHBIX OTX0[0B: Ne 2024683528 3asB1.
10.10.2024: omry6s. 22.10.2024 / T. B. Amnxmu-
Ha, M. B. )Knpoga, [I. B. Koros.

CpaBHUTETbHBII AHATTN3 METONUK OL[EHKM Ia309MICCHOHHBIX IMPOLECCOB HA 00'D-
eKTax pasMelennsa orxonos / Comparative analysis of methods for assessing gas
emission processes at waste disposal facilities

Hasnauenne 1 06 beKTbI
MPUMEHEHN METORMKN

HasBanue
METOIMKI

IIpencraBnenne

CopepskaHue METORMKN
pe3ynbpraToB

Meronuka pacuéra
KOJIT9eCTBEHHBIX
XapaKTepUCTIK
BBIOPOCOB 3arpsi3-
HSTIOLVIX BElleCTB

B arMocdepy ot
IIOJIXITOHOB TBEP/BIX
OBITOBBIX I IIPO-
MBILIIEHHBIX OT-
XOJ[0B

MeropiKa IpegHa3HaYeHa JLA JIC-
TI0/Ib30BAHNA IIPY IPOBEIEHNY VH-
BEHTapHU3aLMy BIOPOCOB BPEIHBIX
(3arps3HAIOLINX) BellleCTB B aTMOC-
(bepHbIT BO3IyX 11 pa3paboTKe IIpo-
€KTOB HOPMATUBOB IIPeJIe/IbHO JOIy-
CTUMBIX U BPeMEHHO COI/IACOBAHHBIX
BBIGPOCOB JIsI TIOTINTOHOB TBEPIBIX
OBITOBBIX 11 IIPOMBIIIICHHBIX OTXOHOB
(TBO n I10), xoHTpOIIE 3a CObMIONE-
HIeM yCTaHOB/ICHHBIX HOPMaTBOB
I11B (BCB) u mpu oOrLjeHKe BBIOPOCOB
or nomuronos TBO u I1O B mpeprpo-
€KTHOJ I IIPOEKTHOI JOKYMEHTALINI
Ha pasMelleHNe HOBBIX I paclinpe-
HIIe CYIIeCTBYIOLMX 00beKTOB

MeTopMKa CONEPIKUT TIPU-
MepHblit MOpgoornye-
CKUIT COCTaB U OCHOBHbIE
XapaKTePUCTHUKY OTXOJOB,
BBIBO3MMBbIX Ha IIO/IMTOHBI;
[IO9TANHYI BPEMEHHYIO
XapaKTePUCTHUKY IPOLECCOB,
[POVCXOAALIVX B TOJIILE
OTXOJIOB, 3aXOPOHEHHBIX Ha
IOIUTOHAX; CIIOCOOBI OIIpe-
Je/IeHNsT KOMMYIECTBEHHOTO

J Ka4eCTBEHHOTO COCTaBa
BBIJIE/IAEMOTO TIO/IUTOHAMNI
6uorasa; MeTObI pacyéra
YIETbHBIX U BaTOBBIX BBIOPO-
coB 06pasyromierocs 6rorasa
B LI€JIOM 1 I10 KOMIIOHEHTaM

YucnoBble 3Have-
HMA  pacCuuTaH-
HbIX ITapaMEeTPOB

&
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Oxonuanue ma6s. 1

PexoMeHpaLym mo
pacuéry obpaso-
BaHus 6morasa u
BBIOOPY cHCTeM
Jlerasaryu MoJInro-
HOB 3aXOPOHEHMs
TBEP/BIX GBITOBBIX
OTXOf0B

MerTopuKa 03BOJIAET PACCINTATD
MEeTAHOBBIIT ITOTEHIMAT /IS KK
¢pakIy OTXO/OB, HO/HBII IOTEH-
I[¥1a/l TeHepaluiL MeTaHa, CKOPOCTD
obpasoBanus 1 06béM MeTaHa. Tak-
)K€ B METOJMKE COIepPXKATCST PEKOMEH-
TalMy II0 BBIOOPY CUCTeM Jieras3aryuu
nonuronoB TKO, pexomenganum mo
IIPOBEeHNI0 MOHUTOPMHTA O110rasa
Ha 3aKPbITHIX IIOTINTOHAX

Mertopuka pacuéra 6asupy-
eTcsl Ha MOJIe/u Ipoliecca
aHa3pOOHOIT IeCTPYKIVN
L[e/UTIONI030COEPKAIINX OT-
XOJIOB.

VICXOZHBIMY JAaHHBIMMU Ji1A
pacuéra ABARTCA: MOpdO-
JIOTMYeCKIIT COCTaB 61opas-
jaraemoit yactu TBO; 307b-
HOCTb OTXOJIOB, A, Haya/IbHAs
BIaXHOCTD THO

YwucnoBble 3Haye-
HHUA  pacCUnTaH-
HbIX ITapaMeTpPOB

Bpemenmnbie pe-
KOMEHJALMH 110
pacuéry BrIOPOCOB
BPE/IHBIX BeIeCTB
B atMocdepy B
pesybTare cropa-
HUIA Ha IIOIUTOHAX
TBEPHIBIX OBITOBBIX
OTXOJIOB U pa3Mepa
HPebABTIAEMOTO
JICKa 3a 3arpsi3He-
HIe aTMOC(EpPHOTo
BO3[yXa

Pexomenpanuy npegHasHaueHbl 1714
TePPUTOPHAIBHBIX OPraHOB MIHAKO-
norun Poccum. Tlosonsor paccun-
TaTh KOJIYECTBO BPEJHBIX BEllleCTB,
06pa3oBaBIINXCA B Pe3yIbTaTe ro-
penns orxofos Ha noiuroHax TKO,
a TaKXKe pasMep IUIAThI 3a BHIOPOCH
3TUX BEIIeCTB

CropaHue TBEPHBIX OBITOBBIX
otxozos (TBO) paccma-
TPUBAETCA KaK aBapUITHBIN
BBIOPOC 3arpsI3HAIOLNX Be-
1mecTB B arMocdepy. Vcxon-
HBIMIL JAaHHBIMI J/Is1 pacaéTa
3TOTO BBIOPOCA SIBTISIOTCS:
pacrosioxenne 06beKTa,
00DBEM CTOpeBLINX OTXOAOB,
IUIOTHOCTD OTXOZ[OB Ha I10-
nuroHe. KonnyecTBeHHbIE
IapaMeTpbl BEIOPOCOB 110
KOMIIOHEHTAM OIIPee/II0TCs
Ha OCHOBE Y/Ie/IbHbIX BBI-
6pOCoB, IIpeCTaBIeHHBIX B
MeTOJIKe

YucnoBble 3HaUe-
HUA PacCYNTaH-
HbIX napaMeTpOB

Metopuka pacuéra
BBIOPOCOB BPEHBIX
BEIL|ECTB B aTMOC-
depy B pesynbrare
CrOpaHus Ha 110~
JIUTOHAX TBEPHBIX
GBITOBBIX OTXOJ[OB

Meropuxka pacuéra paspaboTaHa Ha
OCHOBaHMM BpeMeHHBIX peKOMeH/ia-
LY TIO pacyeTy BBIOPOCOB BPEHBIX
BeleCTB B arMocdepy B pesy/brare
CropaHus Ha IO/IUTOHAX TBEPAbIX ObI-
TOBBIX OTXOJIOB ¥ pa3Mepa IpebsB-
JIIeMOTO MCKa 32 3aTpsA3HeHMe aTMOC-
(depHOTo BO3AyXa, yTBEPK/IEHHBIX
MuHKCTepCTBOM 9KOIOTMH U IIPU-
ponHbIx pecypcos Poccuiickoit Pepe-
pauun 02.11.1992, n 3axoyeHns 1o
pesy/nbTaTaM pacyéTHO-3KCIIePTHBIX
OLICHOK 00pa30BaHIIs 3arPASHAIONINX
BEIIIeCTB PV CBOOOTHOM TOpeHNNI
TKO» (u.3.0120514), OAO «BTW».
M., 2020. Hacrosias MmeTonKa
yCTaHaB/IMBAaET a/ITOPUTM pacyéTa
BBIOPOCOB BpeHBIX (3arps3HAIOIINX)
BellleCTB, IOCTYIMBINNX B aTMOChep-
HBIII BO3/IyX B pe3y/IbTaTe CrOpaHMA
TBEPABIX KOMMYH/IbHBIX OTXOZJOB Ha
00'beKTax X Pa3MellleHNs, 110 yielb-
HBIM [T0Ka3aTe/IsIM BbIOPOCOB Bpel-
HBIX (3aTrps3HAIONINX) BEIeCTB

CopepyxaHue METOIMKA B
YaCTHU PACIETOB KOTIIECTB
3aTpA3HAIOIINX BEIeCTB, BbI-
6pachIBaeMbIX B BO3J[YX IIpK
TOPeHNN OTXOMIOB Ha MO/~
rore TKO, anamornyno Bpe-
MEHHBIM PeKOMEH/JAL[IAM. ..
Pacyér pasmepa mmatel 3a
BBIOPOCBHI 9TUX BEIIECTB Me-
TOAVKOI He IPeTyCMOTPEHBI

YucnoBble 3HaUe-
HUA pacCYnTaH-
HBIX ITapaMeTPOB

Vecmounuxk: coctaBneHo aBTopaMyl Ha OCHOBe: BpeMeHHbIe peKOMEHJalluy 110 Pacy€Ty BbI-
6pOCOB BpeIHBIX BElIeCTB B aTMOC(epy B pe3y/IbTaTe CroOpaHusA Ha IOIUTOHAX TBEPHBIX
OBITOBBIX OTXOJOB 11 pasMepa IPeAbABIAEMOro KCKa 3a 3arps3HeHye aTMOC(hEepHOro BO3yxa

X
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[Onexrponnbli pecypc]. URL: https://normativ.kontur.ru/document?moduleld=1&docume
ntld=15444 (para obpamenus: 06.07.2024); MeTopnka pacuyéTa KOMMIeCTBEHHBIX XapaKTe-
PUCTHUK BBIOPOCOB 3arpASHAIOIINX BEIECTB B aTMOC(EPY OT IIOTUTOHOB TBEPABIX OBITOBBIX

U npombInieHHbIX oTx0710B / H. ®. A6pamos, 3. C. Cannukos, H. B. Pycakos, M. b. Mus-
eB, P. I. XaneBuH, A. B. JIudanos, H. C. Bypeuns u ap. M., 2004. 21 c.; Metonuka pacuéra
BBIOPOCOB BPEIHBIX BellleCTB B aTMOC(epy B pe3y/IbTaTe CrOPaHNs Ha IOIUTOHAX TBEPABIX
6BbITOBBIX 0TXOLOB. M., 2020. 7 c.; PekomeHpanymu mo pacyéty obpasoBaHis 6uorasa u Bb60-
PY CHCTeM Jierasaliuy IOMIOHOB 3aXOPOHEHNS TBEPADIX OBITOBBIX OTXOJI0B Pa3paboTaHbI B
COOTBETCTBUM C HOPMATMBHBIMY MaTepyasaMi 110 OXpaHe OKpy»Karoleit cpepsl / . V1. Baiic-
MaH, C. B. MakcumoBa, V. C. I'myurankosa, I. M. barpakosa, O. {. Baiicman, B. H. Koporaes,

— mporpaMma i pacyéra U IIpo-
CTPaHCTBEHHOTO MOJIE/IMPOBaHMA 06/a-
CTU TOKCUYECKOTO 3a[bIMJIEHNs IIPU TO-
peHuy TBEPABIX KOMMYHA/IbHBIX OTXO/IOB
Ha TIO/IMTOHAX'.

IIpoepamma ons modenuposanusi 00os-
éM068 U OUHAMUKU 2A309IMUCCUOHHDIX
npoyeccos Ha nonueonax TKO mpepHa-
3Ha4yeHa A pacyéra M rpaduyecKoro
oTOOpaXKeHuUsl UHAMUKN 00BEMOB 6110-
rasa, oOpasymollerocss Ha IPOTHKEHUN
JKM3HEHHOTO IIVK/Ia TIOIMTOHOB TBEPIbIX
KoMMyHanbHbIX 0TX0710B (TKO).

O6macTb IpUMEHEHN: IPOTHO3MPOBa-
HJIe TPOJO/DKUTETBHOCTY ¥ 0O BEMA SMIC-
cnii 61orasa Ha IIPOeKTUPYeMBIX, IeVICTBY-
IOLUX U 3aKpbIThIX Monuro”ax TKO mia
OLIEHKM BO3MOXKHOCTM cOOpa ¥ yTuUIu3a-
M 610rasa, a TakKe PeTPOCIeKTUBHOE
BOCIIPOM3BeJieHIe IMHAMMKA 1 00BEMOB
ra3oBbIX 3MMUCCUI Ha 3aKPBITHIX U JUIU-
TEJIbHO 9KCIUTYaTUPYIOIINXCSA 00beKTax 3a
BeCh IepMOJ] MIX CyIIeCTBOBAHIAL.

PaspaboTaHHBIT IPOTrPaMMHBIII IIPO-
IYKT MOXET HPUMEHATLCA A 0Obek-

! CBuUpieTeNbCTBO O TOCYAPCTBEHHON PErucTpa-

1y mporpaMmbl g OBM Ne 2024666880 Poc-
cuiickaa ®epepannsa. [Iporpamma s pacuéra
U IPOCTPAHCTBEHHOTO MOJEMMpOBaHMA 00sa-
CTV TOKCMYECKOTO 3aJbIMICHVA TPV TOPEHUN
TBEPJBIX KOMMYHA/IbHBIX OTXOfIOB Ha IIOJINTO-
Hax: Ne 2024665424: sassi. 04.07.2024: omy6i.
17.07.2024 / T. B. Aumxmuna, I1. C. Kynpuenko,
M. B. JKuposa, A. B. Kugunosa.

JI. B. Pygakosa. M., 2003. 27 c.

TOB, HAXOJAILINXCS B JIIOOBIX NPUPOTHO-
K/IVIMaTUYeCKUX YC/IOBUSX.

[Tporpamma paspaboTaHa Ha OCHOBe
METOIMKY PacyéTa KOMMYeCTBEHHBIX Xa-
PaKTEPUCTUK BBIOPOCOB 3arpsI3HAIOLINX
Bel[eCTB B arMocdepy OT IONUTOHOB
TBEPABIX OBITOBBIX ¥ IPOMBIIUIEHHBIX
OTXOJIOB’ ¥ IMeeT CIEAYIOLUII a/ITOPUTM:

1.3arpyska u 00OpaboTKa 3HaYeHMIt
CpeHeCYyTOYHbIX TeMIIepaTyp aTMoC-
¢depHOro BO3yXa IO JaHHBIM OJIVDKall-
meit Kk nonmurony TKO MereocTaHuMM
3a 3alaHHBIN 1epuof (B ImporpamMmme JMc-
nonb3oBanbl gaHHble BHUV ruppome-
Teoponorndeckont uHpopmauun [13])
(puc. 1);

1. 3arpysKa MCXOJJHBIX XapaKTePUCTUK
oTxoz0B Ha nonurode TKO: nmporeHTHOE
cofiep>KaHue OpPraHNYecKO COCTaBIISIO-
e, B T. 4. )XMPOMOZOOHBIX, YITIEBOLO-
HOOOHBIX, 6ENKOBBIX BelecTB, (HaKTH-
YecKasi BIaXHOCTb OTXOZOB, % (puc. 2);

2.yKkazaHue BpeMEHHOTO Iepuopia
9KCIUTyaTallMM MUCCIEYeMOro OOBeKTa,
JUIsI KOTOPOTO HEOOXOIMMO TPOU3BECTH
PacyéT, 1 eXKerofHOTO KOIMYeCTBA 3aBO3-
MMBIX OTXOJ0B (puc. 3);

2 MerozuKa pacyéTa KOMMYECTBEHHBIX XapaKTe-
PUCTUK BBIOPOCOB 3arpsA3HAIOLINX BeLIECTB B
arMocgepy OT IIOJMIOHOB TBEPABIX OBITOBBIX
U NpOMBIIIeHHBIX oTx0ozoB / H. ®. A6pamos,
9. C. Cannukos, H. B. Pycakos, M. b. Munses,
P.T. XanesuH, A. B. JIudanos, H. C. Bypexns u
np. M., 2004. 21 c.

&
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OTKpbITE OtveHa

Puc. 1/ Fig. 1. Vnrepderic 6aspl MeTEOPOIOTMIECKUX JAHHBIX, 3a/I0)KEHHBIX B IpOrpamMme /
The interface of the meteorological database embedded in the program

HUcmounux: cocTaBneHo aBTOpaMn

5| Npo6sl ? X

Copepmanne B oTxonax, %o:

OpraHHYecKoi COCTABNAKILLIEH | 55

HMponogoBHLIX BELLECTE B OpraHuKe |2

YrneeogonoaobHeE BELLECTE B OpraH1Kke | 83

BenkoBbX BeLLEeCTE B OpraHHKe |15

DaKTHYECKas BNa¥HOCTE OTX0A0E, Y% |4}' |

Puc. 2/ Fig. 2. OxHo 3arpysku xapakrepuctuk orxonos / The window for loading waste char-
acteristics

Hcmounuxk: cocTaBneHo aBTOpaMn

XD
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| Broras — X

Mepuoj, SKCINYaTaLUK

¢ |1904 | no 2006 o

KonwuyecTeo 3aB03MMLEX OTX040B

|41 | ThIC.T.

Temneparypu |biogas/data/34123 BopoHex.bd Ha¥iTi

NMpobbl NocTpouTe

Puc. 3/ Fig. 3. OxHoO 3arpy3Kkiu JaHHBIX JyI ITOCenylomero pacyéra / Data download window
for subsequent calculation
Hemounux: coctaBneHo aBTopaMu

4. pacuér u rpaduveckoe MOCTPOEHIE IMHAMUKY HAKOTIEHNSI OTXOJIOB 1 SMUCCUU
61orasa 3a 3a/laHHbBIIT pacUETHBII TTepuof (puc. 4-5).

B | Ipadmkm BblaENeHMA BUorasa ? X

M Bvoraz B Otxogel W

5000

3750

2500

Thic. M3

1250

1994 2002 2010 2018 2026
rog

WHipopmauna

Puc. 4 / Fig. 4. Ipapuueckoe oTobpaxkeHue pesynpratoB pacuéra / Graphical display of
calculation results

HUcmounux: cocTaBneHo aBTOpaMI

X
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Puc. 5/ Fig. 5. YucnoBele 3HaueHus1 mapametpos ¢popMmuposanms 6uorasa / Numerical values
of biogas formation parameters

HMcmounux: coctaBieHo aBTOpaMn

D
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ITprMeHeHVe IPOrpaMMBbl IS SKCIITY-
arupymwoierocas OPO mo3BommT mporHo-
31pOBaTh 0OBEMBI U TIePIOf, 06Pa30BaAHIS
6yorasa ¢ y4€TOM Jja/IbHEIIIEro UCIOIb30-
BaHMA WIN 3aKpBITUA 00BEKTa, paspabo-
TaTb COOTBETCTBYIOLIYIO CUCTEMY MOHU-
TOPMHIA aTMOC(HEPHOTO BO3/IyXa, OLICHNUTD
11e71eCO00Pa3HOCTD YTUIM3AIMY Oyorasa.

IIpuMeHeHMe IpOrpaMMBbl IS peTpo-
CIIEKTVBHOTO MOJITIMPOBaHMA Ia309MMUC-

CMOHHBIX IIPOLIECCOB Ha 3aKPbITOM IIOJIH-
roHe TKO mo3BonuUT OLIEHNUTDb IPOLLIBIIL
9KO/IOrMYecKuii yiiep6 armocdepe.

[TpumeHeHMe TporpaMMbl Ha 3Tare
IPOEKTUPOBAHNUA 00BEKTa pa3MelleHNA
OTXOIOB TIO3BOJISIET IIPOTHO3MPOBATb
00BEMBI U BPEMEHHOII HEPUOJ], SMUCCUN
Ouorasa Ha OCHOBE IIPEAIIONIaraeMoro
CpoKa 3KCIUTyaTalluM ¥ IIPOU3BOJCTBEH-
HOJI MOIIHOCTH 06beKTa (puc. 6-8).

Mepuoa 3KCnayaTaummn

c 2025

| no 2038

K

Konuuyecreo 38803MMBIX OTX0A0B

41

| ThIC.T.

Npobbl

Temnepatypsl /biogas/data/34123 BopoHex.bd

Haifru

MNocTpouTh

e |

Puc. 6 / Fig. 6. VicxopHble JaHHBIE [T IPOTHO3MPOBAHM BbIxofa 6uorasa / Initial data for

forecasting biogas output

HUcemounux: coctaBneno aBTOpaMU

m Ipadmkv sbigenexus buorasa ? w0
M Evoraz M Otxogel W
5000
3750
a o .
g 2500 e
2 i
1250 &
-~ // \'\
0 imet N
2025 2033 2041 2049 2058
rog
WHepopmaumna

Puc. 7 / Fig. 7. Ipadudeckoe oToOpaXkeHNne pe3yabTaToB MPOTHO3MPOBAHMI BBIXOfA Oiorasa /
Graphical display of the biogas output forecasting results

HUcmounuxk: coctaBneHo aBTOpaMu

Y
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a
loa Mepyoa copaxunsanua, net buoras, M3 OT1aoabl, M3 o

12025 17 0 205

2 2026 17 0 410

3 2027 17 3291 615

4 2028 17 658.201 820

5 2029 17 987301 1025

6 2030 17 13164 1230

72031 17 1645.5 1435

8 2032 17 19746 1640

g9 2033 17 2303.7 1845

10 2034 17 2632.8 2050

11 2035 17 2961.9 2255

12 2036 17 3291 2460

13 2037 17 3620.1 2665

14 2038 17 3949.2 2870

15 2039 0 42783 2870

16 2040 0 4607.41 2870

17 2041 0 4607.41 2870

18 2042 0 4607.41 2870

19 2043 0 42783 2870

20 2044 0 3949.2 2870

21 2045 0 3620.1 2870

22 2046 0 3291 2870

23 2047 0 2961.9 2870

24 2048 0 2632.8 2870

25 2049 0 2303.7 2870

26 2050 0 1974.6 2870

27 2051 0 1645.5 2870

28 2052 0 13164 2870

29 2053 0 987.301 2870

30 2054 0 658.201 2870

31 2055 0 3291 2870

32 2056 0 0 2870

33 2057 0 0 2870

34 2058 0 0 2870 <

Puc. 8 / Fig. 8. Yncnosble 3Ha4eHVsI IPOTHOSUPYEMBIX TapaMeTpoB GpopmupoBanus 6morasa /
Numerical values of the predicted parameters of biogas formation

HUcmounux: cocraBieHo aBTOpaMIn
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IIpepcraBieHHbll IPOTHO3 ABIAETCH
OTIIPABHOI TOYKOM /11 GOPMUPOBAHNS
CHCTeMBI 9HeproapGeKTUBHON yTUIN3a-
1y obpasyolerocs 6ymorasa.

IIpoepamma ons pacuéma u npocmpan-
CMBEHHO20 ~ MOOeNUPOBAHUS  00racmu
MOKCUHECKO20 3A0bIMIEHUS NPU 20PeHUU
TKO Ha nonueonax TpefHAa3HAYeHa JIA
pacyéra M BU3ya/nu3aluy 30HbI TOKCHYE-
CKOTO 33/IbIMJIEHIA TTPY TOPEHMY TBEPIBIX
KOMMYHAa/IbHBIX OTXO/IOB Ha IIOJIMTOHAX.

O6nmacTb MpUMEHEHNA: PacyéT KO-
4YeCcTBa, a TaKXXe pacyéT MapaMeTpoB U
BU3Ya/IM3aLMs IPOCTPAHCTBEHHOIO pac-
IPOCTPaHEHNs 3aTPASHAIOLINX BelleCTB,
00pasyomuXcs Npy TOPEeHNN OTXOJ0B Ha
HOIUTOHAX.

IIpepnaraemblii IOAXOH K MOJENIN-
POBAaHMIO ¥ IIPOTHO3MPOBAHUIO BO3JE-
CTBUS TOPEHUA OTXO/I0B Ha BO3[YILIHYIO
cpefy II03BOJISI€T OLIEHUTDb KONNYECTBEH-
Hble U IIPOCTPAaHCTBEHHbIE MACIITAOLI
3TOrO IIpollecca 110 HEKOTOPBbIM KOMIIO-
HEHTaM JbIMOBBIX I'a30B, UTO aKTyalbHO
IV pa3pabOTKY CUCTEM SKOJIOTMYECKOTO
MOHITOPMHTA IIPY II0>KapaX Ha IIOJINTO-
Hax TKO.

[TporpaMMHBIiT IPOAYKT pa3paboTaH
I 00beKTOB, HAXOMAIINXCA Ha Teppu-
Topuy Boponexxckoii obmactu.

IIporpamma paspaboTaHa Ha OCHOBE
BPEMEHHBIX PEKOMEHJALMII TI0 pacyeéTy
BBIOPOCOB BpeIHBIX BelljeCTB B aTMocde-
PY B pesy/nbTaTe CropaHus Ha IIOJIMTOHAX
TBO u pasmepa mpegbABIAEMOro JcKa
3a 3arpssHeHMe aTMocepHoOro Bosmyxa'
U MIMEET CTIeA YOI aITOPUTM:

! BpemeHHble pEeKOMEHJALMM MO  pacyéry

BBIOPOCOB BpEIHBIX BellecTB B arMocdepy B
pesynbraTe CropaHus Ha ITOJIMIOHAX TBEPBIX
OBITOBBIX OTXOJ[OB I pa3Mepa MPeXbsIBIIEMOrO
JICKa 3a 3arpsi3HeHNe arMOC(epHOTrO BO3LyXa
[OnexTponnsiit pecypc]. URL: https://normativ.
kontur.ru/document?moduleld=1&document
Id=15444 (mata obpamenusi: 06.07.2024).

1. u3 MMeroLelics B Iporpamme 6asbl
maHHbIX 0 nomuroHax TKO B Boponex-
CKOI1 00/1acTV BBIOMIPaeTCsi 00'beKT, OTMe-
YeHHBIJI MapKepoM, Ha KOTOPOM Heo0Xo-
VMO IIPOBECTY MOfieNpoBanye (puc. 9);

OHEX
Bog 0! 15
rhlﬁ
on ®

Q Monurox TKO

HoBoycmaHckuit paitoH, 3 KM o 1-ro ota
KoopauHaTbi: X: 51.687346 Y: 39.478662 @)
KonuyecTtBo 0TX040B: 550.33 ThIC.T *

PaccuutaTtb
 ZBopoHex {
eBopor ‘

|
\ «

Puc. 9 / Fig. 9. Vurepderic 6a3pl JaHHBIX O
nomroHax TKO B Boponexckoit obmacty,
3amoxeHHON B nporpamme / Interface of the
database on MSW landfills in the Voronezh
region included in the program

Ucmounux: coctaBneHo aBTOpaMu
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2. BBOAATCA (BBIOMPAIOTCS B IPOTpaM-
Me) MCXOJHbIe TTapaMeTphl /I pacuéra:
TOKCUYHOE BeI|eCTBO, MECTHOCTbD, BpeMs
CYTOK, 00/Ia4HOCTb, CKOPOCTD 11 HAIlpaB-
JIeHNe BeTPa, MIPOLEHT CTOPEBIINX OTXO-
JIOB, KOJIMYECTBO OTXOJIOB, HAKOIICHHBIX
Ha nonurose (puc. 10);

3. IpOM3BOAUTCA PACYET M IOCTPO-
eHUe Ha KapTe IIOTeHI[Ma/bHOJ 3OHBI
pacIpOCTpaHeHNsA TOKCHYHBIX BelleCTB
(puc. 11).

[IpuMeHeHMe INpOrpaMMbl Ha ISTalle
IIPOEKTUPOBAHNA 00BbEKTa pasMelleHNs
OTXOJIOB IIO3BOJIAET IIPOBOANUTD IPOTHO-
3MpOBaHMe IIApaMeTPOB 30H TOKCUYe-
CKOTO 3a/IbIM/ICHNA € YIE€TOM Ipeobiaa-

2’ Bsoanapamertpos

TokcuyHoe BewecTBo: CepHUCTBIN aHrMapus ~
MecTHOCTb: Crenb (Cenbxo3 yrogps) v
Bpems cyTok: [eHb ¥

O6nauHocTb: fAcHO (MepemeHHas 0611a4yHOCTb) -

A
CKopocTb BeTpa: 1.9m/c
v

HanpaeneHue BeTpa: CB ~

~
7.0%
v

I'Ipou,eu'r CropeBLUUX OTXOA0B:

A
KonuuecTeo oTxof,08B: 550.3 TbiC.T
v

OTMEHA OK

Puc. 10/ Fig. 10. OxHO BBOfia HAaHHBIX I
pacyéra 30HBI TOKCHYECKOTO 3abIMICHNUs /
Data entry window for calculating the toxic
smoke zone

Hcemounux: coctaBneHo aBTOpaMu

IOLIMX METEOPO/IOTMYeCKUX IapaMeTpoB
MECTHOCTM, pa3pabaTbiBaTh MPOTPAMMY
9KOJIOTMYEeCKOT0 MOHMTOPMHTA IIPY BO3-
HVUKHOBEHNY aBapUITHONM CUTYalMy — IO-
peHMs OTXO/I0B.

ITpuMeHeHne mporpaMmbl B Ciy4ae
noxxapa Ha nonurone TKO mnosBomut
OIIEPATMBHO IIPOTHO3MPOBATh PACIPO-
CTpaHeHMe TOKCUYECKOTO 3ajibIMJIeHNA,
IPOBOJUTL AHA/INU3 PUCKA 3aTrPA3HEHM:
IpUJIETAOIINX, B T. 4. HACEIEHHBIX, Tep-
pUTOPUIL, KOPPEKTUPOBATh IIPOrPAMMY
9KOJIOTMYE€CKOTO MOHUTOPUHIA COOTBET-
CTBYIOIIMX OOBEKTOB ¥ TEPPUTOPMIL.

3aknuyeHmne

PaspaboTraHHble IpOrpaMMHbIE IIPO-
HOYKTBI CHOCOOCTBYIOT peLIeHUI0 aK-
TyaJIbHOIM 3ajadyyl OLEHKM I IIPOrHO3a
IITATHBIX ¥ aBApPUIIHBIX Ta303MMICCUOH-
HBIX IIPOIECCOB Ha OOBEKTAX pasMelle-
HUA TBEPABIX KOMMYHA/IbHBIX OTXOJOB.
ITpencraBneHHbIe B CTaTbe IIPOrPaMMBbI
MO3BOJIAIOT ONTYMM3MPOBATh IIPUMeEHe-
HIe M3BECTHBIX METO[VK PacyéTOB BbI-
OpOCOB 3arpA3HAIOINX BEIIECTB IIPU
9KCIUTyaTallMM OOBEKTOB, a TaKXe IIpU
TOPEHUN OTXOZOB.

[Tporpamma a1 MOfieMpOBaHMA 00'b-
€MOB I [UHAMUKU Ta303MUCCHOHHBIX
nponeccos Ha nomuronax TKO mosBons-
€T CIIPOTHO3MPOBATD a30BbI IOTEHIMATT
IS TaKMX OOBEKTOB Ha Pa3HBIX 9Talax
JKU3HEHHOTO LMKJIA, a TAaKoKe Ha 9Talle
IPOEKTMPOBAHNUSA, YTO, B CBOIO Ouepelb,
IpefoCTaBIAeT BO3MOXHOCTb OLICHUTD
11e71eCO00Pa3HOCTh dHEPreTUdecKn 3¢-
¢dextuBHOM yTwmsanuu 6uorasa. Ilo-
CPEICTBOM PETPOCIEKTUBHOTO MOJIENN-
POBaHMA Ia309MUCCYOHHBIX ITPOLIECCOB C
pacyéTaMy MX KOIMYECTBEHHBIX ITapame-
TPOB BO3MO>KHO ITPOBECTH OLIEHKY 9KOJIO-
TMYECKOTO ylep6a, MpUYMHEHHOTO B IIPO-
IIBI IEPMOJ, IKCIUTyaTalluM OO'bEKTOB.
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Puc. 11/ Fig. 11. Busyanusanus 30HbI TOKCMYHOTO /IBIMA IIPY CKUTAHUY OTXOJ0B Ha ITOJINTO-
He TKO Topenne / Visualization of the toxic smoke zone during the combustion of waste at the

MSW landfill Gorenje

ITporpamma ms pacuéra u IpOCTpaH-
CTBEHHOTO MOJIe/TVIPOBAHNUA 00/1aCTU TOK-
CMYEeCKOTO 3aJbIM/IEHUS IIPY TOPEeHUN
TBEPIBIX KOMMYHAIbHBIX OTXOJOB Ha
HO/IMTOHAX [O3BOJIAET ONEPATUBHO IIPO-
THO3MPOBATh HAIlpaBjIeHMEe U IIyOUHY
pacrpocTpaHeH)sI IPOAYKTOB TOpPeHN:
OTXOJJOB, KOPPEKTMPOBATb I1apaMeTpbl
9KOJIOTMYEeCKOT0 MOHUTOPYUHIA Ha 00BbeK-
Te 11 IIPUIETAIOIIX TEPPUTOPIIIX, IIoHaa-
IOLIMX B 30HY TOKCUYECKOTO 3a/IbIM/ICHNS,

HUcemounux: coctaBneno aBTOpaMu

a TaKKe NMPeJyCMOTPETh MEPBI IO MIHMU-
MM3aLVY ITOCTIEACTBUI TaKMX CUTYALIVIA.
JanpHelmee HalpaBlIeHNME VCCIIe-
TOBAaHMII TIPEAIIONIaTaeT CO3JaHue YHMU-
(ULIMPOBaHHBIX IPOTpaMM Ui IIPOBe-
TEeHMA PACYETOB, paclIMpEHNE MEPeYHs
olpefie/nseMbIX IOKa3areell, IpopaboT-
KY BOIIPOCOB OLIEHKM 30HBI BO3[IEMCTBIA
ra309MUCCUOHHBIX IIpoLeccos. Takue uc-
CIIel0OBaHMA MO3BOMAT CHENaTh pacdEThl
6o7ee TOUHBIMM ¥ MH(GOPMATUBHBIMIL.
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Abstract

Aim. This study seeks to identify both the opportunities and challenges for tourism development
in the Mediterranean city of Mersin based on opinion of local residents.

Methodology. The study is based on data of two sociological surveys, various literature sources,
and the author’s own observations. The opinion of local residents is evaluated through two
sociological surveys conducted among Turkish citizens and the Russian-speaking residents of
the city of Mersin from December 18, 2022, to February 5, 2023, and from April 4, 2023, to July
16, 2023. The empirical data consists of 245 anonymous questionnaires: 143 were completed
by Turkish citizens in Turkish, and 102 by Russian-speaking people in Russian.

Results. The findings indicate a generally positive view among locals regarding the prospects
for tourism development in Mersin. Key potential benefits identified from tourism development
include the creation of new jobs for locals (53.5% of respondents), enhancement of the city of
Mersin's image (46.5%), and improvement of services available to both tourists and residents
(46.5%). Despite this shared optimism, notable differences in opinions were observed between
the Turkish citizens and the Russian-speaking community. The study revealed five main obsta-
cles for tourism development in the city: infrastructural (underdeveloped tourism infrastructure),
environmental (sea and beach pollution (especially with plastic); litter on the streets), economic
(inflation; underinvestment of tourism; lack of a tourism development strategy), socio-cultural
(language barrier, both Russian and English) aspects as well as legal challenges (changes in
legislation, e.g., in requirements for getting a temporary residence permit for foreign citizens).

© CC BY Konpgpatnesa C. B., 2024.
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Research implications. The outcomes of this study offer valuable insights into the preferences
of the Russian-speaking tourists and the factors impeding tourism growth in Mersin. These
findings may assist in boosting both the inbound tourist flow and the local tourism market.
Additionally, the results may be applicable to other tourist destinations aiming to enhance or
maintain tourist traffic from Russian-speaking countries.

Keywaords: tourism development, Mersin Province, Turkish citizens, Russian-speaking people,
Russian tourist
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AHHoTayna

Llenb. BbisiBUTH BO3MOXHOCTY U NPENATCTBUSA ANS Pa3BUTUA Typu3ma B CPeAN3EMHOMOPCKOM
r. MepcuH Ha 0CHOBE MHEHUS MECTHbIX XUTENeN.

Mpouenypa u meTodbl. lccnenosaHne 6a3mpyeTca Ha LaHHbIX 2 COLMONIOrMYECKMX OMpOoCOB,
NNTEPATYPHbIX UCTOYHUKAX U COBCTBEHHbIX HabnoAeHnsax aBTopa. Onpockl NPoBeAEHbI Cpeaw
TYPELKNX rpaXkaaH n pyccKosablyHbIX xuTenei r. MepcuH B nepuof ¢ 18 nekabps 2022 r. no
5 tpespans 2023 . n ¢ 4 anpens 2023 1. no 16 uong 2023 r. COOTBETCTBEHHO (Ha TYPELKOM
1 PYCCKOM A3blKax). IMNUPUYECKME JaHHbIE NPeACTaBnAloT co60i Habop 13 245 NOMHOCTbIO
3an0JTHEHHbIX aHOHUMHbIX aHKeT (143 — rpaxgare Typumu, 102 — pycCKOA3bIYHbIE XKUTENN ro-
poga). Pacnpefenexue pecnoHAeHTOB Mo Nony (cpeau rpaxaad Typuum 75,5% pecnoHAeHToB
— MYXYUHbI, CPemn PyCCKOA3bIYHbIX pecrnoHAeHTOB 80,4% — XKEeHLLMHbI) BO MHOrOM OTpaXaeT
cneunduky AByX rocynapcts. Pacnpefenexne BbIOpaHHbIX rpynn Mo BO3pacTy CX0Xe, C BbICO-
Kon ponei HaceneHns 30-45 et ¢ NO3ULMN BO3MOXHOCTEN ANst UBMEHEHWNS 3aHATOCTU U XIN3-
HU. TToN0BKMHA PYCCKOA3BIYHBIX PECMOHAEHTOB npoxuna B r. MepcuH 6onee 1,5 net (53,9%),
18,6% — 6Gonee 5 ner.

PesynbTatsbl. llccnefoBanue BbISIBUIO MONOXUTESIbHOE BOCMPUATAE MECTHBIMU XXUTENAMM
NepcnekTMB PasBuUTMS TYPU3Ma: 3KOHOMUYECKIE BbIrOAbl, YAY4LIEHNE KA4eCTBA XWU3HN 1 yyy-
LWweHne umnmka r. MepcuH. HecmoTps Ha CXOXECTb, BbISBIIEHbI CYLLECTBEHHbIE Pa3nuyus BO
MHEHMSX. PyCCKOA3bIYHbIE PECMOHAEHTbI B0MEe ONTUMUCTUYHLI: Pa3BUTIUE WHPACTPYKTYPLI
ANS NCNONb30BaHUA KaK TYPUCTaMU, TaK 1 MECTHbIMM Xutenamu (pasuuua B oteetax 40,1%);
pasBuTUE YCNyr, LOCTYMHbIX KakK TypuCTam, Tak U MECTHbIM XUTeNnam (22,7%); coxpaHeHue,
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BOCMPOK3BOLCTBO W NPOLBMXEHME NPUPOLHOI0, KYSIbTYPHOr0 M UCTOPUYECKOr0 Hacnegus pe-
rmoHa (22,1%) v ynydwenue kadectsa ycnyr (19,1%). BoamoxxHble HeratuBHble NocnescTans
pOCTa TYproToKa, MOXHO pPasfennTb Ha 2 rpynbl: 3KOHOMUYECKIE U COLMOKYIbTYPHbIe. Cpeam
NepBbIX — BOSMOXHBIN «POCT LeH» (70% pecrnoHAeHTOB 2 rpynmn) U KOHKYPEHLNA 32 Pecypcsbl
(29,4%); cpenu BTOPbIX — BO3MOXHblE U3MEHEHUs B 06pase XU3Hu (25,3%) 1 noTeHuuanb-
Hble KOHANUKTbI (24,5%). CyLLecTBEHHA pa3HMLA B BOCMPUATUN (DaKTOPOB, CMOCOOCTBYHOLLIMX
TYPUCTCKOIA npuBrekatenibHoCTK r. MepcuH. Kpome cpean3emMHOMOPCKOro dgoaktopa (knumart
1 mope, 85,3% pecrnoHAeHTOB ABYX rpynn), And PYCCKOA3bIYHbIX PECMOHAEHTOB KIH4YeBbIMM
aTTpakUMAMM ABNAKOTCA CBEXME (OPYKTbI U OBOLLW, MY3eu 11 JOCTONPUMEHATeSIbHOCTU, (hecT-
BaM 1 OTENN «BCE BKIOYEHO». [paxaaHe Typuum CYMTAIOT, YTO OCHOBHBIMU TOYKAMU MpPU-
TSOKEHMS 19 PYCCKOA3BIYHBIX TYPUCTOB ABNAKOTCSH TOProBble LEHTPbI, Mara3uHbl, peCTOPaHbI
1 Kadpe. BbisBNeHa CyLLECTBEHHAN pa3HKLA B BOCTIPUATM FOTOBHOCTU I. MepCuH NpuHUMaTh
PYCCKOSA3bIYHbIX TYPUCTOB. Ha (DOHE NOYTN PaBHOrO pa3fesieHns MHEHWA Cpeam rpaxaad Typ-
L1 OTHOCMTENBbHO FOTOBHOCTM 11 HEFrOTOBHOCTW rOPOAA NPUHUMATh PYCCKOA3bIYHbIX TYPUCTOB
(45,5% n 43,4%) nokasaTesibHO HeraTMBHOE MHEHNE PYCCKOA3bIYHbIX XuTeneit (71,6%). Bbl-
IBMEHHbIE PA3NNYMs B BOCPUATUN UMEIOT peLualoLliee 3HaqeHne npu oopMupoBaHnn cTparte-
rni passuTus Typuama B r. MepcuH. lccnenoBanue BbISBAIO 5 OCHOBHBIX NPENATCTBUNA pas-
BUTUIO TYpU3Ma: WH(PACTPYKTYPHbIE (HELOCTATOK PasBMTON TYPUCTCKON MH(PPACTPYKTYPLI),
9KOMOrnyeckue (3arpssHeHne Mops 1 nisHxeir, 0c06eHHO NIACTUKOM; MyCOp Ha ynuuax ropo-
[a), 3KOHOMUYeCKne (MH(NALNA, HEAOCTATOK MHBECTULMIA B CCREpY TYpKU3ma, 0TCYTCTBIE CTpa-
Terun pasBuTUS TYpU3Ma), CoLManbHO-KYNbTYPHbIE (A3bIKOBOW 6apbep), a TakXe NpaBoBble
OrpaHuyeHus (M3MeHeHUs B 3aKOHOLATENIbCTBE, HANPUMEp, YCN0BUS NOYYeHNs BPEMEHHOr0
BMJA HA XXWUTESTbCTBO ANS MHOCTPAHHbIX FPaXAaH).

TeopeTuyeckas u/wnu npakTUYeckas 3HaYUMMOCTb. Pe3ynbTaTthl JAOT NPeSCTaBNIeHNE O Npea-
NOYTEHUAX PYCCKOA3bIYHLIX TYPUCTOB, UX MHEHWUWU O TYPUCTCKUX «U3KOMUHKaxX» T. MepcuH
(CpeansemHoe MOpe 1 ero NpUpOoAHbIE LOCTONPUMEYATENIbHOCTM; KYNIbTYPHbIE U MCTOPUYECKIE
06beKTbI, OKPYXKatoLLMe ropof; ayTeHTUYHAA «TypeLKas XN3Hb>» U FOCTENPUUMCTBO), a TaKXe
0 (hakTopax, NPensaTCTBYIOLLMX Pa3BUTMIO TypKU3Ma. Pe3ynbtaTtbl MOTYT MMeTb 60Jiee LUINPOKOe
3Ha4YeHue Ans Apyrux TYPUCTCKNX HANPaB/IeHUI, 3aUHTEPECOBAHHbIX B NOAAEPXKAHUN UK YBE-
NINYEHUM TYPUCTCKOrO NOTOKA N3 PYCCKOA3bIYHBIX CTPAH.

KntoueBbie ¢noBa: pa3sutne Typnama, npoBuHLmMs MepcuH, rpaxaaHe Typuuu, pycckosdbly-
HbIE XXUTEN, POCCUICKIE TYPUCTBI

bnarogaprocTn: ABTOpP BblpaXaeT 6Nnar0AapHOCTb KaHAMAATY (MI0NOrNYecknx Hayk Omapy
buyepy (MepCuHCKWIA YHMBEPCUTET, (DaKYNbTET MHOCTPAHHLIX A3bIKOB, Typumus) 3a nepesoj
COLLMOMOrNYeCKOro 0npoca Ha TypeLKnii A3blK, a TAKXKe 3 pacnpoCTPaHeHne aHKeT cpeau Ty-
peukux rpaxpaH r. MepcuH.

Introduction is a good example of destination influ-
enced from both the West and the East. At

the same time the city of Mersin is unde-

Both the unique cultural and historical
sites of Turkey (officially the Republic of

Tiirkiye) with its rich history and the lo-
cation between Southeastern Europe and
Western Asia, as well as Mediterranean
nature attract travelers from across the
world. The Mediterranean city of Mersin

servedly missing from the list of the most
popular destination in Turkey for inter-
national visitors [6, p. 158; 11, p. 150]. Is
there potential for tourism development
in Mersin? What challenges hinder the
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city's tourism growth? Do opinions about
tourism development differ between
Turkish citizens and Russian-speaking
residents of the city of Mersin? This article
seeks to explore these questions through
the insights of local residents.

The first part of the study examines lo-
cal perceptions regarding tourism devel-
opment among both Turkish citizens and
Russian-speaking residents. The second
section investigates the attitude of Turkish
citizens towards the potential increase in
Russian-speaking tourists in Mersin. The
third section aims to uncover Mersin's
hidden tourism potential by presenting
the views of the Russian-speaking resi-
dents on the city’s tourist highlights and
the barriers to its development.

Materials and methods

The hypothesis of this study is that the
unique tourist and recreational potential
of the city of Mersin, located on the Medi-
terranean coast, is not fully utilized. This
raises several research questions for dis-
cussion:

1. Does Mersin, as a Mediterranean
city, have the potential for tourism devel-
opment?

2. If residents hold a positive view to-
wards tourism, what barriers might be
impeding its growth in Mersin?

3. Are there differences in perspectives
on tourism development between Turkish
citizens and Russian-speaking residents
of Mersin?

The study is based on data of two so-
ciological surveys, literature sources, and
the author’s own observations. The locals'
opinion is evaluated through two socio-
logical surveys conducted among both
Turkish citizens and Russian-speaking
residents of the city of Mersin during De-
cember 18, 2022 - February 5, 2023 and

during April 4, 2023 - July 16, 2023 re-
spectively. Thus, the empirical data used in
this study is a set of 245 anonymous ques-
tionnaires what were conducted among
the Turkish citizens in the Turkish (143)
and among the Russian-speaking people
living in Mersin in the Russian (102) lan-
guages. The questionnaire contained sev-
eral sections with closed- and open-ended
questions. Keeping in mind the focus on
the increase in the number of Russian-
speaking tourists to the city of Mersin,
the Russian-speaking residents were ad-
ditionally asked about tourist "highlight"
of the city as well as hindrances to its tour-
ism development. The median values are
used in the study.

The age distributions of the selected
groups were similar representing a high
share of the active population of the city
of Mersin from the perspective of oppor-
tunities for change in employment and
life (Table 1).

Among the Turkish citizens 75.5%
respondents were males and 24.5% were
females; majority of the Russian-speaking
respondents were female (80.4%). The
distribution by gender largely reflects the
specificity of the countries: Republic of
Turkey and the Russian Federation. Ac-
cording to Heba Elgazzar, Program Lead-
er for Human Development at the World
Bank, "Turkey’s female labor force partici-
pation is only 32%, less than half that of
males"’.

A majority of the Russian-speaking re-
spondents have lived in the city of Mersin
for more than a year and a half (53.9%),
so they can be viewed as competent for
this survey (Table 2). Only 14.7% of those

! Elgazzar H. Back to the future: Harnessing wom-
en’s capital for new growth in Turkey. Available at:
https://blogs.worldbank.org/en/europeandcen-
tralasia/back-future-harnessing-womens-capital-
new-growth-turkey (accessed: July 25, 2024)
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Table 1/ Tabnuuya 1
Groups of respondents by age, % / BospacTHble rpynIbl peCIOH/IEHTOB, %
number of respondents, people share of respondents, %
age Turkish Russian-speaking Turkish Russian-speaking
citizens persons citizens people
18-29 44 6 30.8 59
30-45 58 44 40.6 43.1
46-59 38 33 26.6 324
older 60 3 19 2.0 18.6
total 143 102 100 100
Source: according to the data of surveys
Table 2 / Tabnuua 2

Duration of the Russian-speaking respondents' of Mersin / IIpogomxurenbHOCTD
NpeObIBAaHNA PYCCKOA3BIYHBIX PECIIOHAEHTOB B I. MepcuH

Ne duration of stay number of the Russian-speaking share of
in the city of Mersin respondents, people respondents, %
1 less than 6 months 15 14.7
2 about 1 year 32 314
3 1,5-2 years 19 18.6
4 from 2 to 5 years 17 16.7
5 more than 5 years 19 18.6
total 102 100.0

surveyed have lived in the city for less
than six months, 31.4% have lived there
for about a year. However, every fifth
Russian-speaking respondent has lived in
this Mediterranean city for more than five
years.

There are several reasons for choosing
Russian-speaking tourists to focus on in
the study of the tourism development in
the Republic of Turkey. First of all, Rus-
sian-speaking people are the main con-
sumer of the Turkish tourism. Accord-
ing to Statista, "in 2023, Russia was the
leading inbound travel market for Turkey
based on the volume of tourist arrivals,

Source: according to the data of surveys

reaching over 6.3 million visitors". Sec-
ondly, the Russian organized tourism flow
to Turkey has shown a stable rising trend
during last years except 2016-2016 and
the COVID-19 period. Thirdly, the share
of the Republic of Turkey in the outbound
organized tourist flow of Russians abroad
was 29.1% in 2004-2022 with more than
53% in last 3 years [16]. Russian-Turkish
marriages numbered by thousands can be
recognized as fourth factor for Russians

! Leading inbound travel markets in Turkey 2019-
2023. Official website of Statista. Available at:
https://www.statista.com/statistics/398664/
leading-inbound-travel-markets-in-turkey/ (ac-
cessed: August 26, 2024)
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visitings to Turkey. According to USAK
report 2013, "the number of Turkish men
who are married to Russian women in
Moscow is the highest of all nationalities
excluding those from Russia’s neighbor-
hood". Also, "a significant proportion of
the Russian brides have acquired Turk-
ish citizenship" [22, p. 66]. According to
statistics from the Turkish Directorate of
Migration Affairs, the number of Russian
citizens living in Turkey with a residence
permit (RP) in January 2023 was over
154,000 people (a total of about 1.3 mil-
lion foreign citizens lived in the country).
At the same time, Russian citizens are
leaders regarding the number of tourist
residence permits — 71,000 people'. Thus,
according to the Centre for East European
and International Studies, "Russian citi-
zens are now the largest migrant group to
hold long- and short-term residence per-
mits in Turkey. As of early 2024, 100,000
Russians held a long-term residence per-
mit, another 67,000 had a short-term
residence permit, and nearly 12,000 had
a family residence permit"* . According to
RBC company, the city of Mersin ranks
the second place among the Turkish lo-
cations with affordable daily rent®. Thus,

! Gasymov N., Lakstygal I. (2023). The number
of Russians with a residence permit in Turkey
has decreased by a third Among the reasons are
the tightening of the law and problems in the
economy). Available at: https://www.vedomosti.
ru/society/articles/2023/12/13/1010745-chislo-
rossiyan-s-vidom-na-zhitelstvo-v-turtsii-sokra-
tilos (accessed: August 27, 2024)

> Turkey: A New Hub for Migration from Rus-

sia. ZOiS Spotlight 5/2024. Official website of

the Centre for East European and International

Studies (ZOiS). Available at: https://www.zois-

berlin.de/en/publications/zois-spotlight/tur-

key-a-new-hub-for-migration-from-russia (ac-

cessed: August 27, 2024)

Popular among Russians cities of Turkey

with cheap rent are named // RBC company.

Available at: https://realty.rbc.ru/news/64d612

Russian-speaking peoples are considered
as both a major category of international
tourist in Turkey and experts in what Rus-
sian tourists need.

There are several limitations in the
study. Firstly, the planned number of
questionnaires among the Turkish citi-
zens could not be obtained due to a series
of devastating earthquakes that occurred
since February 6, 2023 in the eastern Tur-
key, after which the survey was stopped
for ethical reasons. The selection of re-
spondents (both the Turkish citizens as
well as the Russian-speaking residents)
was limited by unwillingness to take part
in the survey. The findings are limited to
respondents and should therefore be in-
terpreted with caution.

City of Mersin: study area

The origins of the city of Mersin go
back to prehistoric times. According to
historical background on the Mersin Gov-
ernoship official website, "it is understood
that Mersin has been an important settle-
ment center since prehistoric times in the
excavations carried out in Yumuktepe and
Goziile. In the excavation started in 1937
by Liverpool University Archaeologists in
Yumuktepe, the city center of which is in
Mersin; "Neolithic Age" was determined
as the lowest layer". During the classi-
cal period Mersin was called Cilicia® "In
the Roman period, the ancient city of
“Soli-Pompeipolis”, which is bound to the
Mezitli district, in the center of Mersin,
gained importance as a port and it was a
culture city of the Eastern Mediterranean"

£89a79471d74fbfafc (accessed: August 27, 2024)
¢ History of Mersin [In:] Igel Tarihi, Giizel Sanatlar
Matbaasi, Ankara, 1968. P. 245-246. The official
website of Mersin Governorship. Available at:
http://www.mersin.gov.tr/mersin-tarihcesi (ac-
cessed: August 25, 2024)
° In the same source.
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[1, p. 511]. During the reign of the Otto-
man Sultan Yildirim Beyazit, the region
came under the rule of the Ottoman Em-
pire. Mersin, which was invaded by the Al-
lied Powers in the First World War, came
under Turkish rule again on January 3,
1922 through the National Struggle. In
1924, it became a province with the name
of Mersin, and in 1933 it was merged with
Mersin Icel and took the name Icel. With
the Law No. 4764 published in the Offi-
cial Gazette dated 28 June 2002, the name
of the province became Mersin again'.
According to Mersin International Port
report 2021, "Mersin was a small fishing
village in 1800s' that life has revitalized
since 1954 with the construction of Mer-
sin Port®.

There are several views of the origin
of the name of the city of Mersin. The
first one is connected with the Myrtus-
Myrtle tree, an introduced plant of the
Mediterranean climate, growing vicinity.
The second is related to a Turkmen family
named "Mersinogullar1 or Mersinoglu™.

The Turkish city of Mersin, founded
in the foothills of Taurus Mountains, is
stretches along the northern coast of the
Mediterranean Sea (Akdeniz, Turkish) is
provincial capital of the Mersin Province
(Fig. 1).

Mersin Province features a “321 km
long sea shore with its unique natu-
ral beauties and sea, sand and sun trio
(108 km of Mersin City shores are natu-
ral sandy beach) but also offers variety of

BULGARIA BLACK SEA
GEORGIA
ARMENIA
-
Q
E = TURKEY
"
>
Mersin,
CYPRUS
~L SYRIA IRAQ

Fig. 1/ Puc. 1. Location of the city of Mersin / Pacrionosxenne r. Mepcun

Source: Strategies for Strengthening Citizen Participation. Mersin Metropolitan Municipality
Available at: https://www.oidp.net/docs/repo/doc1552.pdf (accessed: August 27, 2024)

! History of Mersin [In:] Icel Tarihi, Giizel Sanatlar Matbaasi, Ankara, 1968. P. 245-246. The official web-

site of Mersin Governorship. Available at: http://www.mersin.gov.tr/mersin-tarihcesi (accessed: August

25,2024)

Sustainability at Mersin International Port 2021. Available at: https://www.mersinport.com.tr/en/Im-

ages/ContentImages/MIP_Sustainability_Report_2021_eng.pdf (accessed: May 11, 2024)

3 History of Mersin [In:] igel Tarihi, Giizel Sanatlar Matbaasi, Ankara, 1968. P. 245-246. The official website of
Mersin Governorship. Available at: http://www.mersin.gov.tr/mersin-tarihcesi (accessed: August 25, 2024)
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tourism™. According to Prof. Dr. Ahmet
Camsari, Rector of the Mersin University,
Mersin "is one of the rare cities that have
managed to preserve its natural beauty,
history and culture for many years" [9].
According to Mazlum A., “it can be said
that after Istanbul, Mersin is a small min-
iature of Turkey, a city that can be consid-
ered a prototype. With migrations from
every region of Turkey;, it exhibits a mosa-
ic image with its very different ethnic and
religious foundations” [20, pp. 134-135].
"Mersin is the eighth-largest city in Tur-
key and the third-largest city on the Medi-
terranean Sea after Antalya and Adana™.
Mersin port (Turkish gateway to the Mid-
dle East, of strategic importance in the
eastern Mediterranean) is one of the big-
gest and most important ports of Turkey
by many criteria [14, p. 1720]. “Mersin,
also called as the “Pearl of the Mediter-
ranean” is a “Blue” and “Green” city with
a very important commercial port on the
Mediterranean coast of southern Turkey,
situated on the western part of the famous
plain of Cukurova, a geographical, eco-
nomic, and cultural region™. Today, the
city of Mersin "with 13 administrational
districts and a population of 1.916,432, is
an important hub of Turkey's economy"
(Fig. 2).

As advertised by the Official website
of Travel Store Turkey LTD, “Mersin has

! Strategies for Strengthening Citizen Participa-
tion. Mersin Metropolitan Municipality. Availa-
ble at: https://www.oidp.net/docs/repo/doc1552.
pdf (accessed: August 27, 2024)

> Tourism in Mersin: Everything to Know is Here.
Official website of Travel Store Turkey LTD.
Available at: https://www.travelstoreturkey.com/
mersin/ (accessed: May 11, 2024)

* Strategies for Strengthening Citizen Participa-

tion. Mersin Metropolitan Municipality. Availa-

ble at: https://www.oidp.net/docs/repo/doc1552.

pdf (accessed: August 27, 2024)

In the same source.

grown to be one of Turkey’s bestknown
tourist destinations, thanks in large part
to the construction of brand-new hotels
along the coastline in recent years, along
with several bustling facilities and compa-
nies that serve the tourism industry”. Mer-
sin’s abundance of stores draws tourists
who come there for shopping. "The most
well-known retail centre is called Forum,
which was named the top mall in Europe
in 2009". "To boost yacht tourism in the
city, the main yacht port was finished with
800 berths that met international stand-
ards, and bids were also made”. Tourism
is supported by a variety of cultural events,
including the Mersin Festival for Turkish
Music and the Mersin International Festi-
val for Multi-Voiced Choruses. Addition-
ally, at various periods throughout the
year, the cities of Akdeniz and Yenisehir
host free theatrical performances for both
domestic and international audiences".
Also, the Mersin Citrus Festival is an an-
nual event on rich agricultural heritage of
the Province of Mersin, one of the largest
producers of citrus fruits in Turkey.
While the districts of Mersin Province
hold significant potential for tourism de-
velopment, the extent to which this poten-
tial is utilized varies. This disparity arises
from several factors, including the histori-
cal context of tourism development in the
region, the quality of transportation and
tourist infrastructure, and the strategic vi-
sion for future development in each dis-
trict. For instance, according to Sarikaya
Levent et al. [25], "the initiation of tour-
ism development in the Kizkalesi settle-
ment [Erdemli district, Mersin Province]
can be traced back to the 1970s, yet it was

> Tourism in Mersin: Everything to Know is Here.
Official website of Travel Store Turkey LTD.
Available at: https://www.travelstoreturkey.com/
mersin/ (accessed: May 11, 2024)

¢ In the same source.
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Source: MERSIN Tarihgesi. Official website of the T.C. Mersin Valiligi.
Available at: http://www.mersin.gov.tr/mersin-tarihcesi (accessed: July 2, 2024)

accelerated in the 1980s by the construc-
tion of tourism accommodation facilities,
including hotels, pensions, and summer
houses, in alignment with the national
policies, and it received further assistance
from regional strategies". “In 1994, there
were 67 tourism accommodation estab-
lishments, as well as 856 summer houses
[15; 26]. In 1994 Kizkalesi served about
176 thousand people a fifth of them were
foreign tourists; the total number of tour-
ists with daily-visitors reached 800 thou-
sand people [15, p. 350]. Dr. Halil Koca
and Dr I. Fevzi Sahin highlighted that Kiz-
kalesi was a town during the tourist sea-
son (May-September) only, except of this
period the settlement - "large village". The
number of tourism accommodation facili-
ties growing from 1994 to 2021 (104 tour-

ism accommodation establishments and
1814 summer houses) "demonstrates that
the destination has the capacity to accom-
modate hundreds of thousands of tourists
and temporary residents during the sum-
mer months" [25]. Mehmet Sirin Oztop,
Vice President of the Kizkalesi Tourism
and Culture Association, pointed out that
“there are accommodations in Kizkalesi
suitable for everyone's economic situa-
tion, ranging from star-rated hotels to
guesthouses, making it an affordable place
to visit"'. The study of U. Yenipinar and
E. Bak [28] evaluated the roles entities like
“City Councils” play in the development

Tourism activity continues in Kizkalesi. Daily Sa-
bah. Available at: https://www.dailysabah.com/
turkiye/tourism-activity-continues-in-kizkalesi/
news (accessed: May 11, 2024)
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of urban destinations’ sustainability in the
light of projects developed by the Mersin
City Council. Although tourism is in-
cluded in Mersin’s strategic management
plans as an important sector (coming in
third after agriculture and logistics), sup-
port from the city's mayors and governors
for innovative and beneficial ideas related
to tourism is essential. The study has re-
vealed that "a high-level tourism destina-
tion management that will be the driving
force for the region is needed in order to
implement these works in coordination
and to bring dynamism to Mersin’s tour-
ism" [28]. Due to Mersin's relatively re-
cent development as a tourist destination,
the number of foreign visitors remains
quite low.

Literature review

Tourism development is a multifacet-
ed phenomenon that influences the inter-
ests of the local community, causing both
positive and negative attitudes. Maintain-
ing a balance of interest (in economic,
ecological, cultural, sociocultural and
other spheres) in tourist destinations is a
significant challenge and a priority for re-
gional and local authorities, business and
society as a whole.

Turkey as a popular tourist
destination

“Being the crossroad of civilizations
and hosting the traces of more than
3,000 ancient cities” [18] along with a
great number of attractions of natural
assets Turkey has a significant potential
for the development of tourism as an
economic sector. "In addition to cultural
and historical tourism, Turkey has other
types of tourist destinations as alternative
choices for foreign tourists, such as spa
tours, medical tours, adventure sports,

golf tours, ecotourism and marine tour-
ism". “Various choices of Turkish tour-
ist destinations are one of the factors for
the large number of foreign tourists who
are interested in coming to Turkey” [23].
According to Sarikaya Levent et al. [25],
“since the 1980s, the government has
implemented regulations and incentives
to support tourism’s development as a
significant economic sector, in accord-
ance with national policies". According to
Statista, "in 2023, following Italy, Turkey
ranked fourth among the most popular
destinations in Europe, having welcomed
over 55 million travelers. That year, Tur-
key’s inbound tourism receipts amounted
to 49.5 billion U.S. dollars, which placed
the country fifth among other European
destinations™. "The tourism sector GDP
share in Turkey was forecast to continu-
ously increase between 2023 and 2028 by
in total 3.9 percentage points. The share is
estimated to amount to 12.65 percent in
2028" (the forecast has been adjusted for
the expected impact of COVID-19)%

A significant part of studies has inves-
tigated the Russian tourist flow to the Re-
public of Turkey, revealing “a correlation
between economic growth in Russia and
Turkey’s tourism sector” [24]; push and
pull motivations of the Russians [10]; the
decline in the Russian tourist arrivals to
Turkey in 2016 due to an incident at the
Syrian-Turkish border [3; 4; 24; 27]. In re-
cent years, the Republic of Turkey has be-
come a top foreign destination for Russian
tourists traveling in organized groups. On
average (median), Turkey's share in the
outbound organized tourist flow of the

! In the same source.

% Share of the GDP of the tourism sector in Turkey
2013-2028. Statista. Official website. Available at:
https://www.statista.com/aboutus/our-research-
commitment/484/j-degenhard (accessed: Au-
gust 27, 2024)
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Russian citizens abroad in 2004-2022 was
29.1%. Besides, Russian-speaking tour-
ists are one of the main customers of the
Turkish tourism as confirmed by a stead-
ily rising trend of their arrivals in to the
country [16]. The Russian tourism "has
not only become a significant source of
economic gain" for Turkey, "increased
with mutual visits, social interactions"
"tourism has also had a transformative,
positive impact on the Turkey-Russia
political and economic relations" [22,
p. 55]. "As the mobility between the so-
cieties increases, the psychological dis-
tance between the two countries declines"
[5, p. 58]. According to Statista, "in 2023,
Russia was the leading inbound travel
market for Turkey based on the volume
of tourist arrivals, reaching over 6.3 mil-
lion visitors™. Prof. Dr. Levent Sahin and
Assoc. Prof. Dr. Hasan Akea [24] revealed
an absence of an "effect of GDP increase
in Russia on number of Russian tourists
visiting Turkey" based on data (GDP in
Russia and the Russian tourists who pre-
fer Turkey as the tourist destination) for
the period 2001-2011. The results of re-
gression analysis indicated "that most of
the Russian tourists visiting Turkey have a
medium income level" because "they pre-
fer Turkey due to cheap holiday opportu-
nity (all inclusive), being closer to Russia
and high-quality service" [24].

"Demand for travel is highly suscep-
tible to external and internal economic,
environmental, and socio-political fac-
tors, which are mostly beyond the control
of its suppliers" [5, p. 247]. The crushing
decline in Russian tourist arrivals to Tur-
key in 2016 "put pressure on the state of

! Leading inbound travel markets in Turkey 2019-
2023. Official website of Statista (June 25, 2024).
Avaijlable at: https://www.statista.com/statis-
tics/398664/leading-inbound-travel-markets-in-
turkey/ (accessed: August 26, 2024)

‘ 2024 /N3
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Turkey's tourism sector". "Total spending
generated through Russian tourists de-
creased from $2.6 billion to $570 million
in 2016, which saw Turkey lose $2 billion
just from Russian tourists". ("Due to the
decrease in Russian tourist visits to Tur-
key caused by tourism restrictions in 2016
the Turkish government then formulated
a strategy to increase Russian tourist visits
to Turkey" [23]. The application of hard
power (sanctions and limitations) by the
Russian Federation against the Republic
of Turkey followed the incident with the
Russian aircraft on the Syrian-Turkish
border in November 2015 and was ana-
lysed by the Russian scholars [3; 4]. The
study "revealed both the tourism and hos-
pitality sector in Turkey suffered more and
more rapidly due to the strict restrictions
imposed by Russian authorities” and "the
sanctions also triggered a crisis in Russia's
outbound tourism industry" [3; 4]. Later,
“lifting sanctions on the sale of package
tours and the charter flights renormalized
the tourist flow to Turkey in the low sea-
son” [5, p. 247].

According to Ozdal et al. [22], "the
vast majority of Russian tourists who
come to Turkey for holiday purpose gen-
erally spend their time on the Mediterra-
nean and the Aegean coasts" mainly ar-
rriving between May and September. The
study has found out that "Turkey means
sea, sand, and sun for Russian tourists.
Most of the Russian tourists spend their
time between hotel rooms and beaches.
Therefore, Russian tourists are unable to
get closely acquainted with Turkish cul-
ture. This situation is the result of agen-
cies offering vacation packages with the
“all inclusive” label, fixed tour programs,
and tourists’ desire to relax" [22, p. 60].
Besides the opportunities of beach holi-
days in the resorts of the Mediterranean

X



ISSN 2712-7613 \

[eorpaduyeckan cpesa u xmBble cuctembl / Geographical Environment and Living Systems

‘ 2024/N23

Sea, within the "all inclusive" the Russian
scholars have pointed out both the natural
and the cultural and historical potential as
a factor making Turkey so popular among
Russian tourists [3, p. 54]. It is also stated
that “Russian tourists are attracted to Tur-
key by the country’s hospitality, warm cli-
mate, uninterrupted sandy beaches, visa-
free system, inexpensive package tours"
(5, p. 239].

Some studies have presented a profile
of Russian tourists in the Antalya region
[2; 8]. The study of the dining experiences
(based on 131 reviews written for ten res-
taurants operating in Antalya city center,
Side, Kemer and Alanya districts in 2019)
has revealed that Russian tourists “follow
their eating routines at home and prefer
familiar dishes” [8, p. 10]. Also, they "pay
attention to restaurants with a good at-
mosphere to spend good and quality time
with their families" [8].

Tourism potential of Mersin Province

"As Mersin is a settlement area dat-
ing back thousands of years, it has a very
different and colorful appearance with
its handicrafts, nomadic traditions and
customs, local dishes, folk dances, folk
songs and melodies" [21]. Districts of
Mersin Province have good opportunities
for tourism development and use them to
promote this economic sphere based on a
unique natural, historical and cultural po-
tential. Examples are the Anamur district,
Erdemli district, Tarsus district, some dis-
tricts of the city of Mersin, and others. The
Tourism Strategy Plan suggests the fol-
lowing main strategies and tourism types
for the Mersin Province [19, p. 126-128]:

—-to develop means for alternative

tourism types led particularly by
health, thermal, winter, golf, sea
tourism, ecotourism and plateau

tourism, conference and expo tour-
ism activities;

- to develop thematic tourism routes
utilizing historical and natural tex-
ture, Tourism Development Cor-
ridors (Faith tourism Corridor -
culture tourism: starting by Tarsus
District (Mersin) towards South-
Eastern Anatolia including Hatay,
Gaziantep, Sanliurfa, Mardin);

- to plan tourism settlements capable
of competing the world leaders by
becoming a global brand, 10 new
tourism cities, including Anamur
Coastline Tourism City;

- to develop nature tourism according
to development plans Ecotourism
Zones (Taurus Mountains — inlands
of East Antalya towards Mersin).

The studies focused on the different
dimensions of the Mersin Province tour-
ism development potential can be divided
into several main groups.

Most of them deal with the tourist po-
tential of the Mersin Province as a whole
or of one of its districts. First of all, it is
worth mentioning a series of 13 brochures
and tourism atlas of Mersin published by
the University of Mersin in several lan-
guages (including the Russian) about the
tourist and recreational potential of the
Mersin Province [7; 12]. Other studies
investigated the area's tourism potential
through a sociological survey. One of the
first studies made suggestions about the
development of the Mersin tourism situa-
tion and potential of Mersin tourism, and
the adverse factors [1]. According to the
opinion of eight experts (public institu-
tion representatives, academicians and
private sector), the tourism potential of
Mersin Province includes: history (100%
of respondents); culture (100%); nature
(75%); faith (75%). The lowest scores
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gained by such potential as (in increasing
order): caves (12.5%), gastronomy rich-
ness (25%), eco-tourism, business tour-
ism, plateau and long coastline (37.5%).
The factors highlighted as having the
most adverse effect on Mersin tourism
potential were: being in the shadow of
Antalya (100% of respondents); no alter-
native transportation between Antalya
and Mersin outside the highway (87.5%)
and lack of airport (75%) [1]. A recent
study [13] presented the utilization of
Tarsus district's historical and cultural as-
sets in the Mersin Province, with a focus
on its tourism potential. The study identi-
fied Tarsus's strengths, such as its cultural
heritage, historical landmarks, and natu-
ral resources, while also addressing the
current lack of representation and several
challenges, including the vulnerability of
historical sites, inadequate infrastructure,
and unregulated tourism practices [13].
Another group of studies evaluated
some districts of the Mersin Province in
terms of tourism development based on
tourist activity, tourism planning and op-
portunities of the area for different kinds
of tourism. Examples are a study of the
contribution of the town of Kizkalesi, Er-
demli district to the tourist activity [15] or
a recent research of Sarikaya Levent et al.
[19] on the role of tourism planning in the
spatial development of Kizkalesi tourism
destination. [21]. On the other hand, the
study of Dr. Cansel Oskay focused on the
tourism potential of Mersin and its role in
the Turkish economy. According to Prof.
Dr. Ahmet Camsari, Rector of the Mersin
University, a high tourism potential of the
Mersin Province in April 2019 "Turkey's
most honored and respected high-level
international symposium on tourism,
held each year on Tourism Week" was or-
ganized in Anamur [9]. Despite the high

potential of Mersin, its "attractions could
not achieve the expectations and could
not create an important income impact
on Turkish economy" that according the
author these "serious tasks should be un-
dertaken by local administrators” [21].
The study of Levent T. et al [19] based on
total number of tourists per the provincial
population confirmed a lack of tourism
development in the Mersin province (less
than 24 %, 2018).

Mersin Province possesses consider-
able tourism potential but this potential
is not being fully realized. The studies of
tourism development in the Mersin prov-
ince have largely focused on its tourist
potential as a driver for regional and lo-
cal growth, highlighting both its strengths
and the challenges that may hinder fur-
ther development.

Results

Locals’ attitudes towards tourism
development

The survey indicates that residents of
Mersin have a strong interest in tourism
development. In fact, a significant major-
ity of Mersin residents (84.5%) view tour-
ism as an important or promising avenue
for the city’s growth (Fig. 3). The Turkish
citizens exhibit a much higher level of
confidence in the significance of tourism
development compared to the Russian-
speaking respondents, with a difference
of 20%. Overall, 90.2% of the Turkish citi-
zens either strongly agree or somewhat
agree with the idea of developing tourism
in Mersin, while the agreement among
the Russian-speaking residents is lower at
76.5%.

In locals' opinion, the potential posi-
tive effects of an increased flow of tourists
to Mersin include of new job opportuni-
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ties for residents, which is seen as a prima-
ry source of income by 53.5% of respond-
ents. Additionally, 46.5% believe that it
could enhance the city's image, and the
same percentage sees the growth in tourist
services benefiting both visitors and local
residents (Fig. 4). Responses indicate that
the Russian-speaking participants tend to
be more optimistic about the positive im-
pacts of increased tourism compared to
the Turkish citizens. Notable differences
emerge in their reactions regarding:

- infrastructure development for use
of both tourists and local people
(40.1 difference);

- development of services available to
both tourists and local people (22.7);

- preservation, reproduction and pro-
motion of the natural, cultural and
historical heritage of the area (22.1);

- improvement of the quality of ser-
vices (19.1);

— attraction of investments (17.8);

- development of existing and crea-
tion of new tourist objects, local mu-
seums, tourist complexes, etc. (17.7);

Despite the differences in the respons-
es of the Turkish and the Russian-speak-
ing citizens, three points with shared
opinion regarding possible positive effects
of tourism development can be identified
(Table 3):

— economic benefits;

- improving the quality of life;

- improvement the image of the city of

Mersin.

The distribution of responses to the
question "What is (or maybe) the negative
impacts of an increase in the number of
foreign tourists in the city of Mersin?" is

?:l 57
strongly disagree
9,8 Total
somewhat disagree
i Turkish citizens
'l 32,7
somewhat agree ) Russian-speaking people
i living in Mersin
7518
strongly agree T -
)
0 20 40 60

Fig. 3 / Puc. 3 Responses to the question ‘Do you think that tourism to city of Mersin is a
significant or promising direction for its development?', % in the selected groups / OrBeTs! Ha
BOIIpOC «Cunraere 1 BbI TypI/ISM 3HAYVIMbIM VIV IIEPCIIEKTMBHBIM HAIIPABJI€HMEM PAa3BUTUA

I. MepcuH?», % B BBIOpaHHBIX I'PYIIIaX

Source: according to the data of surveys
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others

preservation and promotion of Turkish culture and traditions

development of international relations

historical heritage of the area

improvement of the quality of services
museums, tourist complexes, etc.
attraction of investments
development of trade
infrastructure development for use of both tourists and locals
services, etc.)
development of services available to both tourists and local people

improvement of the image of the city of Mersin

(tourist service)

Total = Turkish citizens

sales increase of local products (eco-friendly products)

preservation, reproduction and promotion of the natural, cultural and

development of existing and creation of new tourist objects, local

opportunities to make extra money (souvenir products, additional

creation of new jobs for the locals as a major source of income

=== 114
26,9
| | !
=2 28,2
] | |
7 30,2
| |
- | 30,2
| | ! |
. ) 31 )
] | |
g 31,8
11 | | | !
FEE 34,7
| | | !
2 37,1
| | ’ |
- ) 38,4
l ! : )| , 392
— N
1 1 2 )
| | | | !
S 46,5
| | | | | 515
> J )
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Russian-speaking people living in Mersin

* rank in descending order

Fig. 4 / Puc. 4. Responses to the question “What, in your opinion, are (or may be) the positive
impacts of an increase in the tourist flow on the development of the city of Mersin?', multiple
answers acceptable, % in the selected groups / OtBeTs! Ha Bompoc «B 4ém, no Bamemy MHeHMIO,
IIPOSIB/ISIETCS (MOXKET IIPOSIBUTHCS) TIOTIOXKUTENbHOE BIIVISIHIE POCTA TYPIOTOKA Ha PasBUTHE
I. Mepcun?», BO3MOXXHO HECKO/IBKO BAPMAHTOB OTBETOB, % B BBIOPAHHBIX IPYIIIAX

quite indicative (Fig. 5). The answers re-
vealing the possible negative consequenc-
es of an increase in the number of for-
eign tourists can be rougly groured into
2 categories: economic (socio-economic)
and socio-cultural. Among the possible
economic negative effects, a major con-
cern for locals is "rising prices" (72.7% of
respondents) is quite indicative (Fig.5).
One in three respondents fears a possible
future competition for resources (29.4%).
Socio-cultural consequences rank second
among concerns: one in four residents
points out possible changes in lifestyles as
well as potential conflicts.

Source: according to the data of surveys

Despite the similarity of opinions on
most points, there are some differences in
the answers of Russian-speaking residents
and the Turkish citizens. Their opinions
differed significantly regarding the emer-
gence of private recreation areas inacces-
sible to locals, which was a concern for
32.4% of the Russian-speaking peoples
and only 15.9% of the Turkish citizens.
Considering the share of respondents opt-
ing for the “absence of negative impact”
(14.7%) possible negative impacts such as
“appearance of signs in foreign languages”
and “more foreign speakers on the streets
and in public places” on socio-cultural
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Table 3 / Tabnuya 3

Points with shared opinions regarding possible positive effects of tourism
development in locals' opinion, % in the selected groups / O6mye nosumymn
OTHOCUTETDbHO BO3MOKHBIX NO3UTHUBHBIX USMEHEHNAX OT pa3BUTIA Typu3Ma 110
MHEHIIO MECTHBIX JKUTeNell, % B BBIOpaHHBIX Ipymnmax

Russian-speaking .
. P Turkish
# Responses to the question people living in ... Total
. citizens
Mersin
economic benefits
creation of new jobs for the locals.as a major 57,3 48 53,5
source of income (tourist service)
opportunities to make extra money (souvenir 448 314 392
products, additional services, etc.) ’ ’ ’
attraction of investments 27,3 45,1 34,7
development of trade 36,4 382 | 371
improving the quality of life
development of services available to both 37.1 508 | 465
tourists and local people
infrastructure developrpent for use of both 21,7 61,8 | 384
tourists and local people
improvement of the quality of services 23,1 42,2 31
development of existing and creation of
new tourist objects, local museums, tourist 24,5 422 | 31,8
complexes, etc.
improvement of the image of the city of Mersin
improvement of the image of the city of Mersin 41,3 53,9 | 46,5
preservation, reproduction and promotion of the
natural, cultural and historical heritage of the 21 431 30,2
area

Note: response rates above 50% are in bold

space of the city of Mersin can be over-
looked .

Russian-speaking tourists:
opinion of locals

Since Russian-speaking tourists con-
tribute notably to the inbound tourism
to the Republic of Turkey, how locals per-
ceive them is a crucial matter.

Most Turkish citizens view the increase
of Russian-speaking tourists in Mersin

Source: according to the data of surveys

positively, recognizing the economic ad-
vantages it brings can be missed along
(Fig. 6). However, one in five respondents
expresses a negative opinion on this topic,
associating it with challenges and difficul-
ties caused by these tourists.

According to locals', the most attrac-
tive factor of the city of Mersin for the
Russian-speaking people is its location on
the Mediterranean: firstly, the climate and
sea, and secondly, fresh fruits and vegeta-
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no negative impact

other

more foreign speakers on the streets and in public
places

appearance of signs in foreign languages
loss of cultural traditions and customs

worsening of crime situation

the appearance of private tourist facilities inaccessible
to general public

conflicts between tourists and the locals
changes in the usual lifestyle
growing competition for resources, such as land

rising prices

Total = Turkish citizens

Russian-speaking people living in Mersin

1 14,7I
1 73
1 11,4
1 12,7
=y
|

' ]
1 24,5
1 253

294
)
T T |

2 2 2 2 2 2z

0 10 20 30 40 50 60 70

“ 72,7
|

* rank in descending order

Fig. 5 / Puc. 5. Distribution of respondents’ answers, revealing the possible negative conse-
quences of an increase it tourist numbers for the city of Mersin, multiple answers acceptable,
% in the selected groups / Pacripenienienne 0TBETOB 0 BO3MOXKHBIX HETaTUBHBIX ITIOC/IEACTBIUAX
yBeMM4YeHNsA TYPIOTOKa A/ T. MepcuH, BO3MOXKHO HECKONbKO BapMaHTOB OTBETOB, % B

BBIOPAaHHBIX IPYIIITAX

bles (Fig. 7). The "climate and sea" option
was chosen with equal frequency by both
Russian-speaking residents of the city of
Mersin and by Turkish nationals (85.3%
ezactly).

The distribution of answers to the ques-
tion "Are you willing to participate in pro-
viding services of Russian tourists?" shows
a positive feedback of the locals (Fig. 8).

Thus, two thirds of the respondents
(67.7%) were already working in the tour-
ism industry or were willing to start work-
ing with Russian-speaking tourists on cer-
tain conditions. The conditions required
were economic benefits in one case and
knowing Russian in the other. Interest-

Source: according to the data of surveys

ingly, there were equal shares of negative
and neutral responses among the Turkish
citizens and the Russian-speaking people
(respectively, about 22.9% and 9.4%)

There is a significant difference in
how the readiness of the city of Mersin
to receive Russian-speaking tourists was
perceived (Fig.9). While the opinions
of Turkish citizens regarding to the city’s
readiness and unwillingness to receive the
Russian-speaking tourists were distrib-
uted almost equally (45.5% and 43.4%),
the negative answers of Russian-speaking
residents are noteworthy (71.6%).

The study reveals that the language
barrier is recognized as crucial for tour-
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=] have a positive attitude, because this will improve the economic situation
= [ have a negative attitude, because I think that tourists create only problems and difficulties
= Difficult to say

Fig. 6 / Puc. 6. Responses to the question 'How do you feel about the possibility of an increase in
the Russian-speaking tourist flow to the city of Mersin?, % of the Turkish citizens / OTBeTbI Ha
Borpoc «Kak Bbl 0oTHOCKTECH K BO3SMOXKHOCTY YBeIMYEHsI IOTOKA PYCCKOSI3BIYHBIX TYPUCTOB
B T. Mepcun?», % ot umcna rpaxgasd Typrym

Source: according to the data of surveys

T— 118
other
] 143
Theaters and concerts
) ] 29,8
Spa salons, Turkish sauna
o | 327
All-inclusive hotels
o 33,1
Festivals
7 33,5
Restaurants and cafes
. 35,1
Shopping centers and shops
. 38,8
Museums and the sights
) 1 51
Fresh fruits and vegetables
) ] 85,3
Climate and Sea
0 10 20 30 40 50 60 70 80 90
= Total Turkish citizens = Russian-speaking people living in Mersin

Fig. 7 / Puc. 7. Distribution of respondents’ responses to the question 'What do you think can be of in-
terest for Russian tourists in the city of Mersin?', multiple answers acceptable, % in the selected groups /
Pacriperieniennie OTBETOB Ha BOIPOC «YTo, 10 BallleMy MHEHII0, MOXET 3aHTEPECcOBATh POCCHIL-
CKUX TYPUCTOB B I. Mepc1H?», BO3MOYKHO HECKO/IBKO BAPMAHTOB OTBETOB, % B BBIOPAHHBIX IPYIIIIaX

Source: according to the data of surveys
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ism service by both groups of respondents.
The importance of serving of Russian-
speaking tourists in their native language
was equally highly recognized by both the
Russian-speaking people and the Turkish
citizens (80.4%). At the same time every
fifth resident of the city of Mersin did not
attach much importance to providing ser-
vice in Russian (19.6%).

Tourist "highlights” of the city
of Mersin and challenges of its
tourism development: the view
of the Russian-speaking residents

Special open-ended questions for the
Russian-speaking residents about tourist
“highlights’ of the city of Mersin and chal-
lenges for its tourism development were
considered as key questions for the Rus-
sian tourism development of the city. Ac-

cording to the Russian-speaking residents
of the city of Mersin, the tourist “high-
lights” of the area for the Russian tourists
are the Mediterranean nature with natural
places of interests as well as cultural and
historical sites in the city surroundings
(Table 4).

Other tourist "highlights" mentioned
by the Russian-speaking respondents
(7%) were the cultural identity and hos-
pitality along with the “Authentic Turkish
life” of the city is another tourist “high-
lights” of the place. About 7% of respond-
ents failed to come up with any tourist
“highlights” of the city of Mersin. How-
ever, answers within the selected group
differed significantly depending on how
long the respondents had lived in the city
of Mersin (Table 5).

Some patterns can be identified:

I’m not interested

I ready to start, since I know Russian

Yes, I would, but I have to learn Russian

Yes, but only if I'm offered good conditions

possibly as an additional income

I am already engaged in this field

Difficult to say

W Total Turkish citizens

12,7

12,2

9,4

9,4

)

B Russian-speaking people living in Mersin

0 10 20 30 40

* rank in descending order

Fig. 8 / Puc. 8 Distribution of respondents’ answers to the question "Are you willing to par-
ticipate in providing services to Russian tourists?", % in the selected groups / Pacupenenenue
OTBETOB Ha BOIPOC «[0TOBBI /11 BBI y4acTBOBATH B OOCTY>KMBAHUN POCCUIICKUX TYPUCTOB?»,

% B BEIOPAHHBIX IPYIIIIAX

Source: according to the data of surveys
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difficult to say

completely ready

more likely yes than no

not ready

more likely no than yes

9,8
94
25,7

r .

R—

m Total Turkish

0 10 20 30

citizens

m Russian-speaking people living in Mersin

40 50

Fig. 9 / Puc. 9. Responses to the question “To what degree, in your opinion, is city of Mersin
ready to receive Russian-speaking tourists?, % in the selected groups / OtBeTs Ha Borpoc «Ha-
CKOJIBKO, 110 BaIlleMy MHeH1I0, TOTOB ropo, MepciH K IpuéMy PYCCKOSA3BIYHBIX TYPUCTOB?»,

9% B BEIOPAHHBIX TPYIIITAX

— the selected groups believe the most
appealing aspects of Mersin for the
Russian-speaking tourists are its
Mediterranean coastline, along with
its cultural and historical attractions;
— the duration of the Russian-speaking
respondents’ residence in the city of
Mersin influences their perception of
various tourist highlights. For exam-
ple, respondents who have lived in
the city for less than six months con-
sider the Mediterranean Sea and the
city's esplanade and marina as prima-
ry highlights. This can be explained
by the short time they have spent in
Mersin, limiting their chances of ex-

Source: according to the data of surveys

ploring the surroundings. This group
represents the smallest portion of re-
spondents (20%). The shorter-lived
Russian-speaking residents of Mersin
tend to express stronger impressions
regarding the local cultural identity
and the friendliness of residents. As
the duration of residency increases,
the proportion of enthusiastic re-
sponses about cultural identity and
local hospitality declines from 20%
to 5%. This trend also applies to re-
sponses indicating a lack of identified
tourist highlights.

The Russian-speaking respondents see
several barriers to tourism development

Y
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Table 4 / Tabnuuya 4

Tourist “highlights” of the city of Mersin for Russian tourists / Typucrckue
«M3IOMMHKN» T. MepcHH MHTepeCHbIe POCCUIICKIIM TYpUCTaM

Number of the Share of respondents
Ne Tourist “highlights” Russian-speaking % ’
respondents, person
Cultural and historical sites 28 27.2
] Mediterra.nean Sea with beaches and )8 279
the coastline
Natural places of interest 23 22.3
Nature 23 22.3
Esplanade and marina 23 16.5
Climate and fresh fruits 16 15.5
Taurus Mountains with caves,
canyons and waterfalls 14 136

* multiple answers acceptable
** rank in descending order
Source: according to the data of surveys

Table 5 / Tabnuua 5

The distribution of answers about tourist “highlights” of the city of Mersin in the
selected groups, % / PacnpepeneHne 0TBeTOB O TYPUCTCKIUX «M3IOMUHKax» I. Mep-
CMH B BBIOpaHHBIX IPYNIaXx, %

The duration of Russian-speaking residents
in the city of Mersin
4 Tourist “highlights”
of the city of Mersin less than | about | 1-1,5to | from 2-5 | more than
6 months | 1year | 2years years 5 years

1 | Mediterranean Sea 26,7 25 50 11,8 25
2 | Cultural and historical sites 20 37,5 21,1 35,3 25
3 | Esplanade and marina 26,7 21,9 10,5 17,6 15
4 glflit}lll;‘ell(l) ifsntlty, friendliness 20 9.4 53 5.9 5
5 | Mediterranean Climate 13,3 18,8 15,8 0 10
6 | Difficult to say 13,3 6,3 0 0 0
7 | Nothing 0 0 53 59 20

* multiple answers acceptable
Source: according to the data of surveys
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in Mersin (Fig. 10). A significant percent-
age expresses dissatisfaction with the ab-
sence of an international airport (20% of
respondents), alongside concerns about
litter on the streets and insufficient tourist
infrastructure (13% for each).

These hindrances can be grouped into

five groups of challenges:

— infrastructural challenges: lack of in-
ternational airport and underdeve-
lopment of tourism infrastructure;

— ecological challenges: dirty sea (espe-
cially plastic pollution) and beaches
as well as litter on the streets;

— economic challenges: rising prices
and underinvestment in tourism as
well as lack of tourism strategy;

- socio-cultural challenges: language
barrier (Russian and/or English)
with unwillingness of the local pop-
ulation;

— legal challenges: changes in legisla-
tion, for example, conditions for ob-
taining a temporary residence per-
mit for foreign citizens.

Infrastructure and ecological issues
are the primary factors hindering tourism
development, according to the Russian-
speaking residents.

The views of the Russian-speaking
residents on Mersin's tourist "highlights"
and the limitations on its tourism growth
are contradictory. On one hand, Mersin
boasts numerous advantages and promis-

3% ll% 8%

9%

no international airport near the city of
Mersin
m dirty sea and beaches
lack of tourist infrastructure
m garbage in the streets
mno obstacle
®munwillingness of the local population
language barrier (Russian and/or English)
m difficult to answer
change in legislation, such as conditions for
obtaining a temporary residence permit
®underinvesment of tourism
H increasing prices

= lack of tourism strategy

other

Fig. 10 / Puc. 10. Responses to the question “What, in your opinion, is (could be) hindering
tourism in the city of Mersin?, % among the Russian-speaking people, multiple answers accept-
able / OtBeTsI Ha Bonpoc «410, 10 BanreMy MHeHNIO, IPENATCTBYET (MOYXKET IIPEISITCTBOBATD)
pasBuTHiO TypusMa B I Mepcun?», % Cpey pPyCCKOA3BIYHOIO HACEIEHMA, BO3MOXHO

HECKOJ/IPKO BapMAaHTOB OTBETOB

Source: according to the data of surveys
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es for tourism development. On the other
hand, certain negative aspects have also
come to light. Notably, some key strengths
of Mersin are at the same time viewed as
weaknesses.

Discussion

Althought Mersin is not included in
the list of Turkey's top destinations for
international visitors, a substantial major-
ity of its residents (84.5%) view tourism
as a crucial or promising direction for the
city’s growth. Meanwhile, the belief in the
significance of tourism development is
notably higher among the Turkish citizens
(90.2%) than that of the Russian-speaking
respondents (76.5%).

The investigation of opinions regard-
ing the increase in tourist traffic in Mer-
sin revealed favorable attitudes among the
Turkish citizens and the Russian-speaking
residents. Key potential benefits expected
from tourism development include new
jobs for locals, considered a significant
income source by 53.5% of respondents,
enhancement of Mersin's image (46.5%),
and improvement of services available to
both tourists and residents (46.5%). Anal-
ysis of responses from different demo-
graphic groups indicates that the Russian-
speaking respondents tend to have a more
optimistic perception than their Turkish
counterparts. The most pronounced dif-
ferences between the grouped concerned
infrastructure development for tourists
and locals (40.1% difference), the im-
provement of services available to both
groups (22.7), and the preservation and
promotion of the area's natural, cultural,
and historical heritage (22.1), as well as
enhancements in service quality (19.1)
etc. Notwithstanding the differences, the
groups similarly evaluated three variants
of positive changes anticipated from tour-

ism development: economic benefits, im-
proved quality of life, and an enhanced
image of Mersin.

The potential negative effects of an in-
crease in foreign tourists can be broadly
categorized into two groups: economic
(or socio-economic) and socio-cultural.
A primary concern for locals, including
the Turkish citizens and the Russian-
speaking respondents, is the possibility of
"rising prices," which worries about 70%
of those surveyed. While there are many
shared perceptions among respondents,
notable differences exist between the
two groups. For instance, regarding the
creation of private recreational areas that
are inaccessible to locals, 32.4% of the
Russian-speaking respondents expressed
concern, compared to only 15.9% of the
Turkish citizens. Additionally, a portion
of respondents from both groups (14.7%)
indicated that they do not anticipate any
negative impacts, which might lead them
to overlook certain socio-cultural issues
in Mersin, such as the "appearance of
signs in foreign languages" (12.7%) and
the presence of more foreign speakers in
public spaces (11.4%).

A significant portion of the Russian-
speaking tourists coming to the Republic
of Turkey emphasize the need for locals to
understand the potential greater crowd-
edness, particularly in the city of Mersin.
The survey indicates that a majority of
the Turkish citizens (64%) view the in-
crease in the Russian-speaking tourists
positively, recognizing the economic ad-
vantages.

Aside from the Mediterranean fac-
tor (climate and sea, which is noted by
85.3% of both selected groups); there is a
noticeable difference in how the Russian-
speaking individuals and the Turkish
citizens perceive factors that contribute
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to tourist attractiveness. For the Russian-
speaking respondents, the key attrac-
tions include fresh fruits and vegetables,
museums and landmarks, festivals, and
all-inclusive hotels. The Turkish citizens,
on the other hand, believe that shopping
centers, stores, restaurants, and cafes are
the primary draws for the Russian-speak-
ing tourists. Additionally, spa salons and
Turkish sauna (29.8%) as well as theaters
and concerts (14.3%) are also regarded as
important by residents of Mersin. These
differing perceptions regarding the most
appealing aspects of the destination are
crucial for shaping tourism development
strategies in Mersin. Furthermore, there is
a significant disparity in how each group
views Mersin's readiness to accommo-
date the Russian-speaking tourists. While
the opinions of the Turkish citizens split
nearly equally between readiness and un-
preparedness (43.4% and 45.5%, respec-
tively), the Russian-speaking residents
expressed a predominantly negative view,
with 71.6% indicating unpreparedness.
One critical factor impacting tourism de-
velopment in Mersin identified by both
groups is the language barrier.
Russian-speaking residents were asked
a special open-ended question about the
tourist "highlights" of Mersin, which are
seen as pivotal for the city's tourism de-
velopment aimed at Russian tourists. The
area's main attractions for these visitors
include the Mediterranean Sea and its
natural features, along with the cultural
and historical sites surrounding the city.
Additionally, the cultural identity and
hospitality, as well as the authentic "Turk-
ish life" of Mersin, are also regarded as
major attractions by 7% of respondents.
There is a notable disparity in preferences
based on how long the Russian-speaking
individuals have resided in Mersin:

- those who have lived in Mersin for
less than six months primarily high-
light the Mediterranean Sea and the
city's waterfront area with its mari-
na, which may be attributed to their
limited time in the region, prevent-
ing them from exploring surround-
ing areas.

- respondents who have been in the
city for approximately a year have
the strongest impressions of the local
cultural identity and the friendliness
of its residents.

As the length of stay increases, enthu-
siasm for the local culture and hospital-
ity declines, dropping from 20% to 5% in
certain groups. This trend is also reflected
in the responses indicating "there are no
tourist highlights."

Infrastructure and ecological issues are
identified as the most significant barriers
to tourism development by the Russian-
speaking residents.

The findings confirm previous re-
search, which suggests that a positive
attitude among locals towards tourism
is crucial for promoting tourism activi-
ties. Studies by Sinkovics&Penz [26] have
shown that the favorable perception of
tourists within the local community
boosts their eagerness to travel [13; 26]
Furthermore, challenges such as language
barriers, lack of information about tour-
ism offerings, and limited online booking
options are critical for the development of
the destination [17].

Taking into account a negative opinion
of the Russian-speaking residents regard-
ing to the city’s readiness to receive tour-
ists, their opinion is a key importance.
Numerous obstacles to Mersin’s tourism
development can be classified into five
main categories: infrastructure, ecologi-
cal, economic, socio-cultural, and legal
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challenges. Addressing these issues could
augment the influx of Russian tourists to
Mersin. A key factor for improving trans-
portation connectivity is the anticipated
opening of Cukurova International Air-
port on August 10, 2024, which promis-
es to expand tourism possibilities in the
Mersin province. For example, during a
discussion on July 24, 2024, the Russian
Tour Operators Association explored the
question, "What attractions might Cuku-
rova International Airport offer to Rus-
sian tourists?" This inquiry highlights
Mersin’s tourism potential among Rus-
sian visitors. Currently, travel from Russia
to Mersin is minimal, primarily involving
individuals associated with the construc-
tion of the Akkuyu nuclear power plant
(including builders and their families), as
well as some property owners and a few
independent tourists. As of now, Cukuro-
va International Airport facilitates direct
flights from Moscow to Mersin Province
five times a week via Aeroflot Russian
Airlines. By September 2024, it is expect-
ed that one of the primary challenges to
tourism development will have been ad-

dressed, allowing Mersin to concentrate
on ecological issues, tourism infrastruc-
ture, and socio-cultural challenges to
move forward.

Conclusion

The city of Mersin, situated on the
Mediterranean coast, possesses a unique
potential for tourism and recreation
which remains largely untapped. It is sur-
prisingly absent from the list of Turkey's
most popular destinations for interna-
tional visitors. A study based on two so-
ciological surveys conducted among the
Turkish citizens and the Russian-speaking
residents of the city revealed a generally
positive outlook regarding its tourism de-
velopment prospects. However, it iden-
tified five key obstacles hindering this
progress: infrastructure, environmental
issues, economic challenges, socio-cultur-
al and legal factors. The findings offer val-
uable insights into the preferences of the
Russian-speaking tourists and the barriers
to Mersin's tourism growth, highlighting
opportunities to enhance inbound tour-
ism and boost the local tourism market.
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AnHoTayna

Llenb. Onpefenntb BO3MOXHOE y4acTue CeNibCKOX039MCTBEHHOIO NPOM3BOACTBA B 06ecneye-
HUWN Pa3BUTUS TYPUCTCKWX HanpaBneHun B byxapckom 06MacTu Ans npuBnedeHns OONOSHN-
TENbHOr0 TYPMCTCKOr0 NOTOKA W YBEJIMYEHNS BPEMEHU Npe6biBaHNs TYPUCTOB B PErNOHE.
Mpoueaypa u meTodbl. Ha 0CHOBE CUCTEMHbIX HAGMIOAEHWIA N CTATUCTUHECKOR NHA OpMaLnK,
NpeaocTaBneHHON YnpaBneHnem ctatucTuku byxapckoit 06nacti u YnpasneHnem Cenbckoro
1 BOJHOr0 Xx03sicTBa byxapckoit o6nacti, n BepuduULMPOBAHHbIX B X0[e 3KCNEeANLOHHbIX
1CCNefoBaHuiA, BbINOMHEHHbIX B 2023-2024 IT., 13y4eHbl COBPEMEHHbIE MOTOKW TYpPUCTOB B
byxapckyto 06nacTb. OLeHeHbl UMEKOLLECH OCHOBHbIE 06bEKTbI TYypU3Mma, onpenenstoLlne co-
BPEMEHHbIl TYPUCTCKUIA NMOTOK CO crneundnKoii ang pocCUiRCcKoro nonb3osarens. Ha ocHose
pacyéTta Ko3hhULIMEHTOB NOKANMU3ALMM CENbCKOro X035MCTBA BbISBIIEHbI BOSMOXHbIE Hanpas-
NeHNs arpoTypuamMa f1g YBeNUYeHus notoka TyprucToB 1 KONNYecTsa AHei npebbiBaHmus. Pac-
CYMUTbIBANIACh NOPANOHHAsA CreLnanu3atms CenbCkoro Xo3sMcTea Ans BoIABNEHNS NOTEHUMASb-
HbIX JeCTUHALMIA B pa3BUTMI arpapHOro Typuama B ob6nactu.

PesynbTartbl. YCTaHOBNEH POCT y4acTuUA TYPWUCTCKOW OTpaciv B 3KOHOMIUKe Y36ekucraHa Ha
dhoHe 06LEMNPOBbIX TPEH0B. BbIsIBNIEHbI 32aKOHOMEPHOCTU BAXXHEILLINX TYPUCTCKUX NOTOKOB
B byxapckoii 06nacTu (BpeMeHHOIN acnekT): YBeSM4yeHne 3Ha4eHnst MECTHOTO Typu3ma 1 poct
yucna npubbITuii n3 Poccun. Ha 0CHOBE paccyMTaHHbIX KO3 (ULIMEHTOB JIOKanu3aunum celib-
CKOro X035MCTBA U [yLIEBOro NPOM3BOACTBA NMPOAYKLUMUN CENTbCKOrO X034MCTBA N0 061acTsM
Y36ekncraHa nokasaHa BeayLlas ponb byxapckoin 0651aCTi B CENIbCKOXO3ANCTBEHHOM NPON3-
BOZICTBE C BbICOKO AMHAMUKOI pocTa KO3 (hULIMEHTOB B MOCNeHee fecatuneTue. bonee noj-
po6HO MpoaHanu3upoBaHa crneunanusaunus panoHoB byxapckon 06nacti Ha OAHOM M3 CaMblX
TYPWUCTCKO NPMBNEKATENbHbIX HaNPaBNeHUn CeNbCKOro X034MCcTBa — N0J0BOACTBE. BhISIBNEHO,

© CC BY Jaupmun A. V1., Masnonos A. M., Illabanuua H. B., 2024.
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4TO Hanbosee Pa3HO06PA3HbIMM MO NPOAYKLMM NNOLOBOACTBA ABNAOTCA XKOHAOPCKUIA, Pomu-
TaHCKNIA, TMeLukyHeKwii n LadompkaHceknii paioHbl. OnpeaeneHbl raBHble TEHAEHLUM PA3BUTUS
Typu3ma B panoHax byxapckoit 065actit Ha 0CHOBE (DOPMUPOBAHKS HOBbLIX HaNpPaBneHUN U
MapLIpyTOB, CoYeTatoLLye B cebe HECKONbKO HanpaBlieHunid Typuama.

TeopeTnyeckas u/unu npakTUYeckas 3Ha4MMOCTb. [laHa COBPEMEHHAS OLEHKa TYPUCTCKIX M0-
TOKOB Y36€eKucTaHa (BHYTPEHHWIA TYPU3M W BHELUHWI TYpU3Mm). BbifiBIIeHbl Y3K1e MecTa Typus-
ma B byxapckoii o6nactu. MpeanoXeHbl HOBbIE MapLLPYTbI, BK/OYAOLLME 3JIEMEHTbI PESrn-
03HOr0, 3KONOMNYECKOr0 1 CeNbCKOX035ICTBEHHOIO TYpu3ma.

KntoueBbie ¢noBa: byxapckas 06nacTb, CENbCKUIA TYPU3M, CENbCKOE X03SMCTBO, TYPUCTCKIE
[IePEBHN, TYPUCTCKNIA NOTOK

bnarogaproctn. ViccnefoBaHne CeibCKOXO3ANCTBEHHON CreLmann3aumn BbINoMHEHO B pam-
Kax rocyfapCTBeHHOro 3afaHus reorpaduyeckoro gpakynsrera MY nmenn M. B. JlTomoHocoBa
«GCoBpemeHHas AMHaMMKa 1 (hakTopbl COLMANIbHO-IKOHOMIUYECKOr0 Pa3BUTUS PErMOHOB U TO-
pofoB Poccun n ctpaH bnmxHero 3apy6exbs» (Ne 121051100161-9).
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Abstract

Aim. To determine the possible participation of agricultural production in ensuring the develop-
ment of tourist destinations in the Bukhara region in order to possibly attract additional tourists
and increase the time spent by tourists in the Bukhara region.

Methodology. Based on systematic observations and statistical information, modern tourist
traffic to the Bukhara region has been studied, and the existing main tourism facilities that
determine modern tourist traffic with specifics for the Russian user have been evaluated. Based
on the calculation of the coefficients of localization of agriculture, possible directions of agro-
tourism have been identified to increase the traffic of tourists and the number of days of stay.
The regional specialization of agriculture was calculated to identify potential destinations in the
development of agricultural tourism in the region.
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Results. The growth of the participation of the tourism industry in the economy of Uzbekistan has
been established against the background of global trends. The patterns of the most important
tourist traffic in the Bukhara region (time aspect) are revealed: an increase in the importance
of local tourism and an increase in the number of arrivals from Russia. The leading role of the
Bukhara region in agricultural production with high growth rates in the last decade is shown based
on calculated coefficients of localization of agriculture and per capita production of agricultural
products in the regions of Uzbekistan. The specialization of the districts of the Bukhara region in
one of the most tourist-attractive areas of agriculture - fruit growing is analyzed in more detail. The
most diverse fruit production areas are Zhondorsky, Romitan, Peshkunsky and Shafirkan districts.
The main trends in the development of tourism in the districts of the Bukhara region have been
identified based on the formation of new directions and routes combining several areas of tourism.
Research implications. A modern assessment of the tourist flows of Uzbekistan (domestic tourism
and foreign tourism) is given. The bottlenecks of tourism in the Bukhara region have been identified.
New routes have been proposed, including elements of religious, ecological and agricultural tourism.

Keywords: Bukhara region, agriculture, rural tourism, tourist villages, tourist flow
Acknowledgments. The work of agricultural specialization was carried out within the framework
of the state task of the Faculty of Geography, Lomonosov Moscow State University "Modern dy-

namics and factors of socio-economic development of regions and cities of Russia and neigh-
boring countries" (no. 121051100161-9).

BeBepeHune 2023 1. 3HaYeHUsA BEPHYIUCh K CpefiHe-
(IIYKTyallMOHHBIM, HO IO CTPaHaM MMpa
pazbpoc 0CTAETCA JOCTATOYHO BHICOKIM.

MakcuManbHbIe TTOKa3aTeIn y4acTyus
TypuU3Ma B 3KOHOMUKe mpucymy Crery-
a/IbHOMY aJIMUHUCTPATMBHOMY palioHY
Maxkao (KHP) - 6o0mee 50% B BBII. B
CTpaHax IOCTCOBETCKOTO IPOCTPAHCTBA
3Ha4YeHMsA KOJNEONIOTCA B IIpefieNiax He-
CKOJIBKUX IIPOLIeHTOB. Tak, 110 3asB/IeHNIO
3aMeCTUTeNs TpefcefaTessl MpaBUTe/b-
ctBa Poccniickoit @epgepauyu [1. YepHbl-
HmieHko, Bkiaag Typusma B BBII Poccun
o uroraM 2023 r. coctasui 2,8%?2 B Pe-
crybnmke Y306eKucTaH 3TOT IIOKas3arenb
TaK>XKe HeBbICOK (2019 1. — 2,6%, 2022 1. —

1,4%)*. ITo manHbIM BcemmpHOIT TypucT-

Typusm B XXI B. CTAHOBUTCS OTpac-
Nblo, obecreyyBapIIeil KakK YHOBJIET-
BOpeHNUe IOTpeOHOCTell HaceleHus B
OIIpeieNIEHHOM BIJie YC/IYT, TaK U PasBU-
THE€ Ba)XHOTO HAIPABJEHUA 9KOHOMUKMU
rOCy/JapCTBa WIM aJMMHMCTPATUBHBIX
Tepputopuit 6onee Huskoro panra. Coe-
pa TypusMa B IIOCHEIHME NeCATUIETHUA
UMeeT CyLeCTBEHHbIe IIOKasaTelu Ppo-
CTa B a0CONMIOTHOM M B OTHOCUTEIbHOM
BBIPQKEHU!, HO IIPM 3TOM O4YE€Hb YYyB-
CTBUTEIPHO pearupyeT Ha BO3MOXKHBIE
MIUPOBbI€ KaTaKIM3MBl B BU/JI€ T'€OIONN-
TUYECKNX KOH(IMKTOB VIV TIaHAEeMUM
COVID-19. Ecnum B [momaHAeMUITHOM
2019 r. Bknap Typusma B Muposoii BBII
coctaBui 9,63 TpnH gomn. CIIA (10,3% B

2 YepHBIIIEHKO OLEHWI BKIaf TypusMa B

crpykrype BBII), To B 2020 r. abcomoT-
Hble IIOKa3aTe/y CHU3NUINCD B 2 pasa’. B

' Craructuyeckuit 61omnerenb Poccrata K Bee-
MUpHOMY JHIO Typusma-2022 // QemepanbHas
cmy>x0a TOCYHapCTBEHHON CTaTUCTUKM: [caiit].
URL: https://rosstat.gov.ru/storage/mediabank/
turism_2022.pdf (mara obpamenns: 12.07.2024).

BBII Poccun // ArenrcrBo Ilpaiim: [caiir].
URL: https://1prime.ru/20240502/tu-

rizm-847859824 . html (mara obpareHs:
12.07.2024).
* Jloms BBII, co3zaBaeMoil HEIOCPECTBEH-

HO B TypusMe, B BBII crpanst // SIAT: [caiit].
URL: https://siat.statuz ~ (mara  obpajeHns:
12.07.2024).
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ckoit opranmsauuu (BTO), Typmusm 3a-
HUMAaeT TPeTbe MeCTO Cpefi SKCIIOPTOO-
PUEHTMPOBAHHBIX CEKTOPOB 3KOHOMUKU
II0C/Ie TOIUIMBHOW M XMMMYECKON IIpO-
MmpinuteHHOCTH'. Kakpas crpana cumra-
eT, YTO B HacTosllee BpeMs TYpU3M MO-
>)KeT CTaTh Ba)KHeNIIel CTaThEN TOXO00B,
YYUTBIBasi BCEBO3PACTAIOIYE TOTPEOHO-
CTU Hace/leHNsA Mupa B IIO3HAHUU OKPY-
>Karolen JeiiCTBUTEeNbHOCT.

ITo panubiM BTO? 06béM MupoBoro
PBIHKa ce/IbcKoro Typusma B 2023 1. mpe-
Bbicu 100 mnpp monn. CIIA. B nepuog ¢
2023 1o 2033 1. cpeHerofoBoIt pocT (Ha
ypoBHe 6,8%) MO/KEH CIIOCOOCTBOBATDH
HasIbHeNIIeMy POCTY 3TOTO CerMeHTa
pbiHKa. COITIaCHO MCTOYHUKY K OCHOB-
HBIM TEHJEHLMAM PasBUTUS CEIbCKOTO
Typu3Ma B MUpe OTHOCATCH:

— POCT TOIY/IAPHOCTH CEIbCKOTO TY-
pu3Ma cpefu JIofieil, KOTopble MHTepe-
CYIOTCSl YHUKAIbHBIMU Y 3K30TUYECKUMMA
KY/IBTYPHBIMU NIPOCTPaHCTBaMI;

- [osABJIeHNEe OU3HEeC-BO3MOKHOCTEN
B CeIbCKUX pailoHax AJIA CO3[JaHUs MY/Ib-
TUIUIMKaTUBHOTO 3¢ddekra ot comps-
JKEHHBIX OTpacIIel;

- pa3BuTHE arpoTypu3Ma, KOTOPBIi
CIIOCOOCTBYET MOBBILIEHNIO CETbCKOXO-
3AJ/ICTBEHHOJ IPOM3BOJUTEIBHOCTY IIO
BCEMY MUPY [UI CTPaH, Iieé MHTEHCUBHO
pacTéT cenbCcKOe Hace/leHue, APOOsATCA
CeTbCKOXO031ICTBEHHbIE YIaCTKI;

— JOIIONTHUTEIbHBIN TOXOJ, KOTOPBIN
IIPMHOCUT CENbCKUI TYPU3M, MOXKET BO3-

! International Tourism Highlights, 2023 Edi-
tion - The Impact of COVID-19 on Tour-
ism (2020-2022) [9nmekTpoHHBII pecypc].
URL: https://www.e-unwto.org/doi/
epdf/10.18111/9789284424986 (mara obparie-
Hus: 12.07.2024).

2 Rural Tourism Industry Outlook (2023 to
2033) // Future Market Insights Inc: [caiit].
URL: https://www.futuremarketinsights.com/re-
ports/rural-tourism-market (mara obpamjenns:
09.09.2024).

pOIUTH MECTHbBIE peMECIa U HapOfHOe

UCKYCCTBO;

— aKTMBHOE ydYacTie IIpaBUTE/IbCTB
CTpaH B IPOABIDKEHUM  CEeIbCKOTO
Typu3Ma;

— arpapHbBIil TYPU3M B CTpaHax Oosee
c1ab0i SKOHOMMKM OT/INYAETCS OT CTPaH
9KOHOMMYECKOTO JJOCTaTKa, B KOTOPBIX
TYPUCTBI BCE Yallle IOCEIAIT 3T MeCTa,
4TOOBI OTBJIEYbCS OT IIyMa U CYeThbl CBO-
eif 6eCIIOKOIHOT XU3HU B OXKVB/IEHHBIX
ropozax. B Tom xe VY3bekncrane ycmo-
Bl B CEJIbCKOJ MECTHOCTM TIOKa ellé He
OTBEYAIOT MHOTMM 3aIpocaM IyTelle-
CTBEHHMKOB. A eC/IM XO035ieBa BBIHYXJle-
HBl IPUCIOCAONMBATBCA K IIPEAIIOUTe-
HUAM TYPUCTOB, TO MCYE€3a€T 3/IE€MEHT
ayTEHTUYHOCTM.

B V3bexucraHe OTHOCUTENBHO BBI-
COKasg po/b Typu3Ma OIpefie/iAeTcs Ha-
IMYMeM Ha TeppPUTOPUU  pecIryOmmKm
MCTOpUYeCKUX NnaMATHUKOB oT I-IIT BB.
(6ymmucTckue XpaMoOBBle KOMIUIEKCBI
B CypxaHpapbuHckoit obmactu) [8] mo
koHna XVIIIB. (XuBuHCKMIT rocymap-
CTBEHHDBIVI ~ MCTOPUKO-apXUTEKTYPHBIN
Mys3eli-3anoBegHnk VMuan Kana?). B cnu-
cke Bcemupnoro Hacnegua IOHECKO B
V36ekncraHe HaXOmUTCH 7 JeCTUHALIL:
Nuyan-Kama (BHyTpeHHs KperocTsh)
. XuBa, MCTOpMYeCKuil LieHTp T. byxa-
pa, ucropmdeckuit ueHtp r. [llaxpuca6s,
CamapkaHJ, — HEepPeKpPECTOK KY/IbTYP,
Benukuit ménkoBelil myTh (3epaBuIaHo-
KapaxyMckuit Kopuop), 13 IpUPOTHBIX
MaMATHUKOB — 3amanabiil Taub-Ilaup n

* XMBMHCKUII TOCYHAapCTBEHHBIN MCTOPUKO-ap-
XUTEKTYPHbII My3eii-3anosegHuk Vvan Kama -
OJVIH M3 KPYIHENIINX Ha TIOCTCOBETCKOM IIPO-
CTPaHCTBe My3eli-3al0BefHMK (IUIONanb 26 ra).
9TO IIeIOCTHOE apXUTEKTYpHOE COOPYXKeHMHe,
OKPY>KEHHO€ MOLIHOJM KPEIOCTHOI CTEHOM, C
YeTbIpbMA BOPOTAMIH, B €TI0 Ipefiefiax COCpesio-
TOYEHbI BC€ OCHOBHbIE ITAMATHMUKM apXUTEKTY-

pst [7].
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Xonopuble mycteiHM Typana'. Hamame
HECKOJIBKMX TOPOJIOB C SIPKO BbIpa>KeH-
HBIMU MCTOPUYECKMMM IIeHTpaMy IIpu-
BJIEKAaeT 3HAuMTEe/IbHOE KOJINYECTBO TY-
PUCTOB.

Yucno MHOCTPAHHBIX TYPUCTOB 33
nocnefHue 12 net Bospocyo ¢ 1 895 toic.
yerr. (2012 1.) go 6 626 ToIC. yen. (2023 1.),
T. €. HOYTH B 3,5 pasa’.

CeropHs, NMOHATHOE N0, HaMOONb-
NI TIOTOK IIpMe3KalolWUX B CTpPaHy
CBS3aH He C IIoCelleHNeM JOCTOIpuMeya-
Te/IbHOCTEN, T. K. 3 IVIaBHbIE IIO IIOTOKaM
CTPAHBI — 9TO COCeAY, B T. 4. C BHICOKOI
Iorteit y36eKCKOTO Hace/leH s, 4TO IPUBO-
IMT He TOJIBKO K II0€3/IKaM TYPUCTUYECKO-
ro XapakTepa, HO U C LIeJIbI0 IIOCeleHNs
poncteenHukoB. Ha Tamkuxucran, Keip-
reiscTaH ¥ KasaxcTaH IpUXOAMUTCA OKO-
10 80% Bcex mocemiennii. B 2023 . 6oee
10% Bcex TypucToB — poccusHe. VImeHHO
I/l TPYII TYPUCTOB, IIPUE3KAIOUINX U3
PalioHOB C HECXOXXUMU YepTaMy 3KOHO-
MUKY, B T.4. CEIbCKOTO XO3AICTBa, BO3-
MOXXHO (pOPMMPOBaHNE HOBBIX JECTVHA-
LIMI1 B CEIbCKONM MECTHOCTM Y36€KMCTaHa.

Heob6xomuMocTp  paciimpeHus —¥uc-
IONb30BaHMA  PasHBIX  HalpaBlIeHUIt
TYPUCTCKOTO IIOT€HIMana byxapckoii
obrmacTy, B T.4Y. B arpapHOil OTpaciy,
TpebyeT pacuéra JIOKaIM3aluu OTHEIb-
HbIX HaIlpaBJICHUII CEJIbCKOTO XO3AMCTBA
B CUCTeMe CeIbCKOX0351/1CTBEHHOro IIpo-
U3BOJCTBA Y30eKICTaHa /I IOHVMaHUA
cienudukn orpacnum B byxapckoit 06-
JACTV, BO3MOXKHOCTY BBIJIelIeHUsl 3TOil
crienndyKM KakK aTTpaKTopa IS Typu-

Comcok  00BEKTOB  BCEMUPHOTO — HAC/ENUS
IOHECKO B V36exkucrane // IOHECKO:
[carit]. URL: https://whc.unesco.org/en/list/&&
order=country (zata obpamenus: 09.09.2024).
qI/ICHeHHOCTb I/IHOCTpaHHI)IX TypI/ICTOB, HpI/Ie-
XaBIINX B Y36eKucTaH, ToiC. uest. // SIAT: [caiir].
URL: https://siat.statuz  (mara  obpaujeHus:
12.07.2024).

CTOB ¢ (hOpMMPOBaHNMEM HOBOTO arpap-
HO-9KOJIOTMYeCKOTO HAINpaBIeHNUA TY-
pusma Hiuxuero 3epasiaHa.

[ToaTOMY OCHOBHOJN Iielbl0 PabOTHI
ABJIACTCA OIpefe/ieHNe NePCIeKTUBHOTO
Y4acTHsA CETbCKOXO03AICTBEHHOTO IIPOV3-
BOJCTBA B PAa3BUTUM TYPUCTCKUX ECTH-
Haumit B byxapckoit o6mactu

Pasputme TypmsMa B COBPEMEHHOM
Y36ekucraHe B OCHOBHOM (popmupyercs
TOCYJapCTBEHHBIMI peIleHnAMI. Bax-
Hejlllvie Ha4YMHAHUA CBA3aHBI C PYKO-
BogcTBoM crpanoi I. M. Mupsuéesbim,
KOTOpPbIII B KaueCcTBe CTPATETMYeCKOro
CEeKTOpa S9KOHOMMKI OIIpefe/In/I IMEHHO
pasBuUTHE U NPOABIDKEHVE TYPUCTCKOTO
roTeHMana Ysbekucrasa.

Crparerus pa3BuTHs HOBOTO Y30eKu-
CTaHa MpeIIoaraeT 3BOJIOLVIO VHIY-
CTpUM Typu3Ma, obecliedyeHye BBICOKMX
TEMIIOB POCTa, IOBBIIIEHNA €€ PO 1
IO B SKOHOMUKE, AUBEPCUPUKALIO
TYPUCTUYECKUX YCIIYT, YBEIUYEHUE KC-
HOPTHOTO IIOTEHIIMAIa, pa3BUTHE NHPpa-
CTPYKTYpPbI OOBEKTOB TYPUCTUYECKOTO I
Ky/IbTypHOro Hacnegusa’. Ilosromy cra-
BATCA 3aJlauyl [/IA HAYYHBIX VM IIPAKTHYe-
CKMX MCC/IeOBAHUII IO HallpaBjIeHMAM
Typu3Ma U IIO PErMOHaM TYPUCTCKMX
IIPUBIIEKATEIbHOCTEIL.

VccnepoBannsa TypuaMa M TYPUCTU-
YeCKMX ITOTOKOB B Y30eKMCTaHe BEeAyTCA
IUITAHOMEPHO ¥ YaCTO Ha MECTHOM YPOB-
He: y4Y€Hble pPErMOHAIbHOIO By3a MU3-
Y4aloT MMEHHO CBOIO Teppuropuio. EcTb
paboThI, OCBSIEHHDBIE O0IeMeTOofYe-
CKJM BOIIPOCAaM pasBUTHUA TypU3Ma B ¥3-
6exucrane [6; 10; 13; 14; 16; 17], BT. 4. 1
Ha GoHe 3apyOe>KHBIX UCCIeOBAHNI IS

> VYxas IIpesupenta Pecy6muku YsOekuctan ot
28.01.2022 1. Ne YII-60 «O Crparernu passu-
st HoBoro Ys6ekncrana Ha 2022-2026 ropbi»
/Il 3akoHomaTenbcTBO Y30eKmcTaHa: [caiuT].
URL: https://lex.uz/docs/5841077 (mara o6pa-
menus: 12.07.2024).
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CTpaH pa3BMBAIOLEIICS 9KOHOMUKM [ 19;
20]. [l TaKMX CTpaH TEOPUU MPOCTPAH-
CTBEHHOTO Pa3BUTU:A TPAaHCIIOHUPYIOTCA
Ha I1aTGOpMYy TypyU3Ma C LieJIeI0/IaraHy -
€M CepbE€3HOTr0 y4yacTus TypusMa B CTa-
HOBJIEHM} HallYIOHA/IbHO S9KOHOMMUKI.

EcrecTBeHHO 3Ha4YMTe/NbHOE KOMMYe-
CTBO PErMOHA/IbHBIX pabOT MOCBAIIEHO
TEpPUTOPUAM C HACBILIIEHHBIM IIOTEH-
IIVIaJIOM TYPUCTCKUX OOBEKTOB, B T. 4. B
BUJie IMCCEPTAlIOHHOTO MCCIeloBaHMA
[1;5;9; 11; 12; 21].

[ns Byxapckoit o6macti Kak OfHOI
U3 NIPUOPUTETHBIX T€PPUTOPUIL TYPUCT-
CKOoro passutusa peureHveM Kabunera
MUHUCTPOB «O Mepax 1o AajbHeileMy
pasBuTHiO TypusMa B Byxapckoit o6ma-
ctu B 2022-2026 rr.»' mpepnonaraeTcs
YBEIMYUTb KOINYECTBO MHOCTPAHHBIX
TYPUCTOB 710 1,8 MJIH 4Yejl. U BHyTPEHHUX
TYPUCTOB — 10 4,1 MJIH YeL, a 00BEM 9KC-
nopta yenyr — go 300 mna gomn. CHIA.
ITpn 3TOM [IO/DKHO CYIECTBEHHO BO3-
pacTu 4uCIO OTeNell, TOCTEBBIX JJOMOB,
JIO/DKHA TIOBBICUTBCA 00eCIeYeHHOCTD
uHTepHeToM. CIlelasbHO [l pOCCUIL-
CKUX TYPUCTOB HaMEUYE€HO CO3JaHMe CIle-
L[Ma/IbHBIX TYPIIAKeTOB JIJISl ITy TeIleCTBMI
10 TAaKMM HAIIPaBJIEHUsAM KaK arpo- 3Ko-,
SHOTYPU3M, [ACTPOHOMMYECKUI LIOINHI,
IIa/IOMHIYeCTBO. Ba)KHO, YTO coueTaHMe
OT/Ie/IbHBIX BUJOB TypusMa (0COOEHHO
arpapHOro, STHOrpadgu4eckoro u racTpo-
HOMMYECKOT'0), B T. 4. M B CE/IbCKOII MECT-
HOCTH, MMeIOIIell 3HaYuTe/lIbHOE PasHO-
obpasue maHAMAPTOB, OTINYAIOLINECS
110 TpafiuLiusAM HapOJibl, CTIOKHYIO CElb-
CKOXO3A/ICTBEHHYIO CIeLMaNN3aLnio, 32
CYET CUHEPIUMM 3TUX HaIpaBJIeHUN IIO-

! TlocraHosnenne Kabunera Munucrpos Pecry-

Onmuky Yzbexucran «O Mepax I0 ja/ibHelIIeMy
pasBuTHio TypusMa B DByxapckoit obmactiu B
2022-2026 rr.» /] 3akoHOmATENbCTBO Y36€eKM-
crana: [cartr]. URL: https://lex.uz/docs/5841077
(mata obpamenus: 12.07.2024).

3BOJIUT CO3/laBaTh HOBbIE NPMBJIEKATE/Ib-
Hble TYPUCTCKVE TPOJIYKTBL

[ yBenudeHns TypuCTCKOro HOTOKa
HEeOOXOAVIM PEMOHT BHYTPEHHUX JOpOT,
yIydllleHMe KauyecTBa IMTHeBON BOJBL
I[Ipenmnomnaraercs cosfaHme TaKNX 0ObeK-
TOB, IIPAKTUKYeMBIX B Y30eKyCTaHe, KakK
«Typucrtudeckas gepesHs», « Typucruye-
ckas pepmar, «Typuctckas Maxamisi».

BonpuMHCTBO TYypOB /1A MHOCTpPAH-
HBIX TYPUCTOB OTBOAAT Ha byxapy nu
OKpecTHOCTU He 6ojee 2 mHeit (Hampu-
mep, ZiyaraTour)’. Ilpu srtom oxpect-
HOCTM — 3TO IOCellleHne 7 3aXOpOHeHN
Be/MKuX cydues 6parcrBa Hakmbanays
(7 mupos) [15]. [TamoMHMYeCKMiT TYpU3M
— 3TO €ll€ ¥ Ba>KHBIN 3/IEMEHT BHYTPEH-
Hero moroka Typucros. CumTaercs, 4To
cypusm okasan Oojbloe BIMSHME Ha
06pa3 >KM3HU, KYIbTYpPy U COLMAIbHO-
¢dunocodckme mpencTaBIeHNs HAPOJOB,
KMBYLIMX HA TepPUTOpUM Y30eKucTaHa,
B TOJ MJIM MIHOJ CTEIIEHM HAIIET OTPaXKe-
HIe BO BCexX cdepax — OT PeUTio3HOTO
BEpOYYEeHMs IO TBOPUECKOI IeATeTbHO-
CTH, B T. 4. B HayKe, INTepaType U UCKycC-
CTBe, II03TOMY B BBIXOJHbIE I OCOOEHHO
HpasgHNYHbIE THYU (KOTJA YMCIIO BBIXOJ-
HBIX JiHeil 3-4) IOTOK TYpUCTOB U3 pas-
HBIX PErVOHOB CTPaHBI yCTpeM/IAeTCs B
BXHEVINI LIeHTP UcTopuu cypusma —

Byxapy [3].

MoTteHuyman Byxapckoi1 o6nacTu
B chepe pa3Butua Typusma

B Byxape, maMATHUKe MCTOPUM, OC-
MaTPUBAETCA MCTOPMYECKMIT LEHTP C
MOCEIIeHeM HECKO/IbKUX Ba)KHBIX JIO-
Kauuii. Bea ncropmyeckas 9actb Byxapsr
MIPOCTMPAETCA BCETO Ha 3 KM C 3allafia Ha
BOCTOK I Ha 2 KM C C€Bepa Ha 10T, II03TO-

2 Typuctndeckas  Kommauma  «ZiyaraTour»:
[caiiT]. URL: https://ziyaratour.uz (mara ob6pa-
mennst: 24.08.2024).
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MY OCMOTP BO3MOJKEH IIE€IIKOM ¥ MHOTO
BpeMeH! He 3aHMMaeT.

JI7s1 OBBIIIEHNSA [JOXOHOCTU OT TY-
pusMa Mbl IIpefiTaraeM YBeIMYMUTb TY-
PUCTCKOE TI/IeY0 UCII0/Ib30BaHMA byxapnl
u Byxapckoit o6acty 3a C4€T He TOIBKO
y>Ke MMEIOIer0 MeCTO IIa/IOMHUYECKOTO
TypU3Ma, HO M BKJIIOUEHMEM CelIbCKOTO
XO034JCTBA B CUCTEMY TYPUCTCKUX OTHO-
IIEeHUI, CO3aHEM HOBBIX JTeCTUHAIINIA,
KaK 11 MHOCTPAaHHOIO, TaK U /i1 BHY-
TPEHHETo TypusMa.

Mbl npunep>XmupaeMcs IOHMMaHMA
OJJHOTO 13 IEePBBbIX K/IACCUYECKUX OIIpe-
meneHmit pgecTuHauuyu A. bypkapra u
C. Megnnka, OTHOCALETOCA K KOHIY
1970-x - navany 1980-x rr. [18], e Ty-
PUCTCKas leCTUHALVA OIpefieNiAeTcs KaK
aBTOHOMHBIII LEHTp WM reorpagdude-
CKasl elMHMIA, KOTOPYIO IOCEeIaloT Ty-
PUCTBI, HO /I HAC — 3TO IPOCTPAHCTBO/
JIOKalyusA, KOTOpOe MOTYT IOCEIaTh TY-
PUCTBI, Ifle COCPENOTOYEHO HECKONbKO
BO3MOXXHBIX OOBEKTOB IOCEIIeHNsA, WIN
OHJI MOTYT OBITH IIOCEI}aeMbl B BUJI€ BEK-
TOPHBIX BbIE3JIOB 13 OfHOI ToYkM. Hamry
TPaKTOBKY IOHATHUA TYpU3Ma B CE/IbCKOIA
MECTHOCT MBI HECKOJIbKO pa3 06cyx/a-
1 B podecCHOHaIbHBIX XypHanax [4],
II09TOMY B JJAHHOM CJIy4ae TOJIbKO KOH-
cratupyem, uto s byxapckoit obmactu
HEeOOXOAVIMO ero IIOHMMaHue B CaMOM
HIMPOKOM CMBICTIE C/IOBA, T. €. MCIIO/Ib30-
BaHIeE CE/IbCKOJ MECTHOCTU KaK TYPUCT-
CKO1 IeCTUHALINA.

Paseutne cenbckoro xossiicrsa by-
XapCKOJ 06/1aCTV B IOCTCOBETCKYE TOMIbI

TpaHCchOpMUPYeTCsT  IIOX  BIMSHNEM
3 daxropos:
1. UHCTUTYLMOHANIPHOTO (32  CYéT

BOKHENIINX F'OCYAApCTBEHHBIX peLIeHNI
10 Pa3BUTHIO OTPACIIN);

2. upupopHOro (yBeIMYMBAIOLINIICST
HeduIUT BOABI, KaK B CBS3YU C I/I00ab-

HBIM IOTEIUIEHNEM, TaK M IIPOrpaMMoli
pasBUTUA 3KOHOMMKM B AdraHucraHe
(momonmHMUTeNIbHBIN 3260p BOJbI));

3. memorpadmaeckoro (HeoOXOaMMOCTh
obecrieyeHnst OBICTPO PACTYIIEro Hace-
JIeHNA IPOAYKTaMU IIMTaHNA IIPU TOBBI-
LIEHNM ero KayecTBa 1 KojaudyecTna) [2].

IIpn sTOM Ha [aHHBII MOMEHT OT-
puLaTeNbHble MO3ULVM IS PasBUTHA
KOMIIEHCUPYIOTCSI  TIOJIOKUTE/IbHBIMIL.
Hab6mrogatonmiicss pocT CenbCKOX035ii-
CTBEHHOTO IIPOM3BOJACTBA [JA€T IIOBBI-
meHye Ko3QpPUINMeHTOB TOKaIN3ALNN
IyIIeBOTO IPOU3BOACTBA KaK IIPU3HAKOB
HOJIOKUTENbHBIX TpeHoB (Tabm. 1). bo-
Jiee BBICOKME IIO0KasaTenu B byxapckoil
007acT! TOBOPAT O MOCTYIATeIbHOM
IBVDKEHNU OTPACIINL.

B Byxapckoit obmactu, Kak 1 Besfie B
Y36ekucraHe, posib KPYIHbIX CETbCKOXO-
3AJ/ICTBEHHDbIX OPraHM3alUIl HEBEJNKa,
XOTs MMeeT TeHeHLuu K pocTy (¢ 1,1% -
B 2013 1. 1m0 6,8% — B 2023 1. B 0bwein
IPORYKIMM CEITbCKOIO XO3SICTBA'), BbI-
COKO 3HaueHue (QepMepcKMX XO3AICTB
(coorBercTBEeHHO 25,9% 1 32,1%). IToka-
3aTeNM MEeXKaHCKMX XO3AMCTB (X0351CTB
HaceJleHNs1) MMEIT HeOOJIbLION TPeHS
CHIDKEHMA Yy4YacTusA B IIPOU3BOACTBE
npopykunu (¢ 73,0% o 61,6%). Vimenno
JINYHBIE XO3AICTBA MOIYT CTaTh B aBaH-
rapyie Typu3Ma Ha ceJIe, YTO II03BO/IUT VM
YBEIMYUTDb JOXOFHOCTb JIMYHONM 3KOHO-
MMKIL.

CnoXmMBIIAsICA M YK€ IJIMTEeTbHOE
BpeMs CYyLIeCTBYIOIIAs CIielyaan3anns
Ce/IbCKOTO XO03sICTBa 06/1acT 00yCIoB-
JIeHa CoueTaHMeM 0a3VICHOTO 3eMJIefie/Ns
B IIpefie/iaX JO/IVHBI 3epaBIiaHa (MCIIO/Ib-
30BaHUe BOJ PeKV VM NIPUBHECEHHBIX BOJ
Amynappu nocpenctsoM AMy-byxapcko-

! VInTerpupoBaHHas MH(GOPMAIVMOHHAA CUCTEMa

craTuctuyeckoit nudopmaryn Pecybmvkn V3-
6exncran // SIAT: [caitr]. URL: https://siat.stat.
uz (mata obpamenus: 12.07.2024)
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Tabnuya 1/ Table 1

JIuHaMMKa T0KaIN3alyy CeTbCKOX03:AMCTBEHHO OTPaciu B pernoHax Pecriy6mnn-
ku Y36ekncran / Dynamics of localization of the agricultural sector in the regions

of the Republic of Uzbekistan

Banosas mpomyxius Kosdpdumuent | Koadpdunuenr gyme-
. TOKaIM3aLMu BOTO IPON3BOACTBA
CENbCKOTO X03AMCTBA,
CeIbCKOro NPOAYKIIVN CETTBCKO-
MIIpJ, CyMOB . .
X034AUCTBa TO X034UCTBAa
2022/ 2022/ 2022/
2010 2022 2010 2010 | 2022 2010 2010 | 2022 2010
Pecrry6uxa 9904 | 133482 | 13,48 | 1,16 | 1,15| 099 | 0,55 | 0,70 | 1,27
Kapakanmakcran
AHKaHCcKasg 061acTh 2841,1 | 35587,4 | 12,53 | 1,62 | 1,64 1,01 1,01 1,12 1,11
Byxapckas o6macTb 2426,3 | 32867,5 | 13,55 | 1,33 | 1,85 1,39 1,37 | 1,70 1,24
II>xusakckas o01acTb 1736,2 | 23239,2 | 13,39 | 2,00 | 2,19 1,09 1,41 1,65 1,17
Kamxagapsunckas obmacts | 2753,7 | 32240,7 | 11,71 | 1,01 | 1,69 1,66 0,96 | 0,97 1,01
Hasowniickas ob6mactb 1349,7 | 15151,7 | 11,23 | 0,80 | 0,57 | 0,72 1,44 | 1,50 1,04
Hamanranckas obmactb 1908,9 | 25157,7 | 13,18 | 1,45 | 1,61 1,11 0,77 | 0,88 1,14
CamapkaHzckast 06/1actb 5368,6 | 40428,1 | 7,53 | 2,09 | 1,70 0,82 1,56 1,02 0,66
Cypxanpappunckas 2286,8 | 267557 | 11,70 | 1,72 | 2,02 | 1,17 | 1,00 | 1,00 | 1,00
o6mactb
ChIppapbrHCKas 0671acTh 1075,0 | 11523,3 | 10,72 | 1,63 | 1,64 | 1,01 1,37 | 1,34 | 0,98
TamkeHTCcKass 06/acTb 3617,8 | 33010,7 | 9,12 | 1,21 | 0,90 | 0,75 1,27 | 1,15 | 0,90
Depranckast 0671acTh 2570,0 | 32737,0 | 12,74 | 1,21 | 1,51 | 1,24 0,76 | 0,86 | 1,13
Xopesmckasi 067macTh 1932,2 | 23144,5 | 11,98 | 1,71 | 1,85 | 1,08 1,12 | 1,23 1,09
ropop TalikeHT, 0 OQUIMaTbHBIM IaHHBIM, He IPOM3BOJUT CETbCKOXO03S/ICTBEHHYIO PO YKIINIO

Vlcmounuxk: cocTaBieHo 10: VIHTerpupoBaHHast NHGOPMALOHHAS CYCTEMA CTATHCTIIECKOI
nudopmaryn Pecriybnuku Y36ekncran // SIAT: [caitr]. URL: https://siat.stat.uz

ro KaHajla) M YacTMYHBIM JCIIOTb30Ba-
HIeM BHYTPMOA3MCHBIX HEOPONIAeMbIX
3eMefb JINA BbIIlaca CKoTa. B coBeTckue
rozibl Obl/Ia IPEeAIPMHATA IOMbITKA IPO-
IIBVDKEHMA BITYOb IyCTHIHYU (Ha ceBepo-
3amaj 067acTi) KaK Ha OCHOBE Opollle-
HMA (XJIOIKOBOZCTBO), TaK M JIA BbIIIaca
KapaKy/JIbCKMX OBe€l], HaIlpyMep, COBXO03
«50 et OxTta6psa». Ho B mocTcoBeTckoe
BpeM: B CBA3M C HapacTaHueM feduunTa
BOJIbI HEKOTOPbIE 13 3TUX 3eMe/lb OblIn
3a06pOLIeHBI.

(mata obpamenus: 12.07.2024)

Y3Kkuil CHeKTp BO3MOXKHOIO 3eMJle-
[IO/Ib30BAHUsA  CEIbCKOXO3ACTBEHHBIX
3eMe/lb IPUBOAUT K YCIOBUAM (OpMIU-
poBaHma «3ddexra komen». B Hauame
XX B. opolraeMble ceBOOOOPOTHI COCTOS-
IV Y3 YepeloBaHMs C/IeAYIOIINX KY/IbTYP
(Byxapckas yacTh 3epaBIIaHCKOI JJOMN-
Hbl — 303,5 ThiC. Ta): mmeHuna (42,0%),
xnomyatHuK (28,4%), monepHa (12,5%),
puc (0,5%) u npoune KynpTypsl (7,0%).
BorapHble y4acTK1L Ha TEPPUTOPUY B CO-
BPEMEHHBIX I'PaHNIIaX 00/1acTU He BCTpe-
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yamuch. Ha oropopax BbIpaluBajIuch
KaIlyCTa, CBEK/Ia, MOPKOBbD, OTYPLIbI, YK,
penbka, CTPYYKOBDII Iepel], 3a Ipefesna-
MJ HaCelI€HHOTO IyHKTa — 6axyn (oropo-
bl 1 Oaxuy — BMecTe 4,6% OpOIIaeMBbIX
3eMerib), Cafbl ¥ BUHOTPafHUKN — 5,0%.
JKMBOTHOBOJCTBO KakK TaKoBOe ObIIO
IIPe[ICTaB/IeHO JIMIIb B HepUQepuitHbIX
YacTAX TePPUTOPUH, C UCTIONb30BAHNEM
B TeueHJe BCero rojia MyCThIHHBIX MacT-
6m'.

B cepepune XX B. mocne BBefEeHNA B
ctpoit Amy-Kapaxynbckoro u Amy-by-
XapCKOT0 KaHAJIOB PacXof] BOAbI BO3MOX-
HO OBIJIO YBeIMYUTHb IO 3 MJIPA M?, 4TO
cocTasysino moutu 60% romoBOTO CTOKA
3epaBuana. [loceBHble momamy ObIIN
pacmmpensl 1o 195 Thic. ra, 13 KOTOPBIX
Ha TeXHMYEeCKNe KYIbTYpPbl IPUXOAMIOCH
147 thic. ra (75%)>.

B nacrosiee BpeMs opolaeTcs 4yTh
60omnee 200 TbIC. ra, BMECTe C IIOBTOPHBbI-
MU IIOCeBaMI 3aceBaeMasl IUIOIIAb CO-
crapyAeT 240 ThIC. Ta, IpUYEM IIOJ, XJIOI-
YaTHUKOM TONbKO 42% TmioIiaje, mop
3ePHOBBIMI HAO/TIOfJae TCsI 3HAYMTE/IbHBII
pocT nokasarerei 1o 77 Toic. Ta (32%).

KoHe4yHO ke 9TM OCHOBHbIE KY/IbTY-
pBl BpAJ, /M 3aMHTEPEeCYT MHOCTpaH-
HBIX TYPUCTOB, XOTSI HEMHOT€ POCCHSIHE
BUEIN, KaK LIBETET X/JIOIMYATHUK. bosee
MHTEpeCHBbIM, CKOpee, B BeCceHHee Bpe-
Ms OymeT IiBeTeHue MUH[aNsd, abpuKo-
ca, TpaHaTa, BO BTOPOII IIOJIOBYHE JIeTa U
OCEeHbI0 — 1300uMe GPYKTOB V1 OBOLIEIL.

' Armac Asuatckoit Poccun. CIT6.: Tlepecenenye-
CKOe yIrpaBieHue [JIaBHOTO YIIpaB/IeHns 3emiie-
ycTpoiicTBa u semnenenus, 1914. 24 c,, 91 n. ju-
arp., KapT.: uiL.; 55.

* Marepuasbl 110 IPUPOFHO-9KOHOMUYECKOIT Xa-
PaKTepUCTUKe CEMTbCKOXO3AICTBEHHBIX MUKPO-
paitoHoB CCCP: (OnbIT fiefileHus c.-X. TeppUTo-
py CCCP Ha MMKpOpaliOHBI B LIE/AX CIeIa-
JIM3ALVN M Pa3MELeHNs Ce/TbCKOTO XO3ACTBA).
Y. 2. M.: 9xoHomuspar, 1962. 792 c.

Cenbckoe xo3s1icTBO byxapckoit o6ma-
CTV BBIJIE/IAAETCA CPefiut SPYTUX OTpacyeit
9KOHOMMKM Kak Hambosee guddepeHim-
POBaHHas II0 KOJIMYECTBY HallpaB/IeHMIL.
A XapaKTepUCTUKM CEIbCKOTO XO3-
CTBa OBUIO IIPOBENEHO pPAHXMPOBaHUE
IIOKasarTesieil IIPOM3BOAICTBA B KaXK[[OM
V3 HaIpaBJIeHMII CENbCKOrO XO3sAMCTBa,
CYMMMpOBaHMe PEfTUHIOB U IOy4eHye
CpefHel BeIMYMHbL, COOTHECEHHOI C peil-
TUHITOM pPajioHa B ClCTeMe IUIOLIAJHbIX
oKasaTesne (cenbcKOX03:AICTBEHHbIE
yrombs) (puc. 1). Tepputopun, nmeromiye
BBICOKME PETHMHIOBble NO3ULIMKU M IIO
PacTeHNEBOICTBY, U 10 )K/IBOTHOBOJICTBY,
B OO/blIEN CTelleHu 0OMafaloT CeIbCKO-
XO3AJMCTBEHHOV  IPUBJIEKATETbHOCTDIO
JI/IS1 TYPUCTOB.

Ha ocnose Ykasa npesupenTa Peciy-
6mmkn Yzbekncran. Ne YII-5781° u Ilo-
craHoBneHus Kabunera muHncrpos PY
Ne543* B Byxapckoil o6macTu co3[aHO
15 TypuCTCKUX KBapTajoB U [lepeBeHb
(tabm. 2). B IlocTaHOB/IEHNM TOBOPUTCS,
YTO HEOOXOMMO IpefoCTaBIeHNe Ty PU-
CcTaM He MeHee 5 TYPUCTUYeCKUX YCIyT
pas3IMYHOro KavectBa (KpoMe YCIyT IO
IPOXXVBAHNUIO V/ VIV INTAHNIO) Ha BbIie-
JIEHHOJ TYPUCTCKON TEPPUTOPUM, & TaK-
K€ OpraHus3alus OJHOTO U3 CIIeYIOLIX
BUJIOB TypM3Ma:

1. sxo/mornyeckuii (reoTypusm);

2. arpoTypusM (cenmbcKumit);

3. aTHOTpadmyecKmii;

4. Ky/IbTyPHO-VICTOPUYECKMUIA.

> O Mepax IO JajbHeilIeMy pasBUTHIO Cepbl

TypusMa B Pecrrybmuke Ya6exncran // 3akoHo-
maTenbcTBO Y3bexucrana: [caitt]. URL: https://
lex.uz/ru/docs/4474549  (mara  obpaeHus:
12.07.2024)

TTocranosnenne Kabunera muuucrpos Pecmy-
6muku Yabekucran «O Mepax 110 JajibHeiile-
My pasBUTMIO TypusMa B Byxapckoit o6mactu
B 2022-2026 rT.» // 3aKOHOIATENBCTBO Y30€eKu-
crana: [caitr]. URL: https://lex.uz/docs/5841077
(mata obpamenus: 12.07.2024).
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lMoTeHunan cenbCKOro xo3snMcTBa ANA Typuama:
| — agMUHMCTPATUBHbBIE PaNOHbI BbICOKOrO
CenNbCKOXO35AMCTBEHHOTO PENTUHIA;

Il - agMnHMCTPaTVBHBIE pPaliOHbI CPEAHEro
CenNbCKOXO35AMCTBEHHOTO PENTUHIA;

Il — agMnHUCTpaTVBHBbIE PaiOHbl MOHUXEHHOTO
CenNbCKOXO3ANCTBEHHOMO penTUHra

Cneumnanusauusi cenbCKOro Xo3sincTea Ha
nnoAoBbIX KynkTypax: 1 — s6noku, 2 — rpywia,
3 — aiiBa, 4 — cnuBa, 5 — YepeluHsi, 6 — abpukoc,
7 — nepcuk, 8 — muHaanb, 9 — uHxup, 10 —
xypma, 11 — rpaHar, 12 — BuHorpag

AAMUHUCTPATUBHbIE PalOHbI

Byxapckown obnacTu (uudpa B kpyre):

1. Anatckui, 2. Byxapckuii, 3. BabkeHTckui,
4. TwxagyBaHckuin. 5. XKoHgopckun,

6. KaraHckui, 7. Kapakynbckun, 8.
Kapayn6asapckui, 9. MeLukyHcKui,

10. PomutaHckmmn (umeeT 3 pasgenéHHbIX
Bblgena), 11. lWadwupkaHckuia

Puc. 1/ Fig. 1. Typucrckas IpuBIeKaTeIbHOCTb CEIbCKOro xo3siictBa byxapckoit obmacTu /
The tourist attraction of agriculture in the Bukhara region.

Kak mpaBwio, BUjbl TypusMa cOBMe-
IIAIOTCA.

[l5 BO3HMKHOBEHUsI U PasBUTUSI
arpoOTYPUCTCKOTO HAIIpaB/IeHMUA B ITUX
lepeBHSX He0OXOVIMO BBIIETUTh Hanbo-
Jiee TYPUCTOOPUEHTUPOBAHHBIE OTPACIIN
CeTbCKOTO XO0351ICTBa, KOTOpble chopmu-

HWcmounux: coctaBieHo aBTOpaMn

PYIOT OpeHJI 9TOr0 HAaCeNE€HHOTO IyHKTA
(xBaprama). Mbl IpemaraeM OpMEHTHU-
pOBaTbCsA Ha TaKMe OTPACIU CENTbCKOTO
XO034JCTBa, KOTOpble VIMEIOT MeHee pac-
IpOCTpaHEHHBIN (OH, YeM 3epHOBOE U
XJIOIIKOBOE XO3AICTBO, MOJIOYHOE CKO-
TOBOACTBO. B 3HAuMTe/NbHON CTeleHN
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Tabnuya 2 / Table 2

CImcoK TypuCTHYeCKUX mocenenuii (cén (Maxamis)) B afMUHUCTPATUBHBIX
egnnunax byxapckoit o6mactu / List of tourist settlements (villages (mahalla))
in the administrative divisions of the Bukhara region

Haspanue ropopa u paiioHa TypucTudeckmii MUKpOpaiioH (cero)
1 |r. byxapa kBapTan (maxajia) «Typku JKannnit»
2 kBapran (maxamws) «xaman Vikpammit»
3 |r. Karan kBapTan (Maxamis) Temup Eman
4 | Byxapckuil pajioH c. Yopbaxkp
5 | BobkeHTCKuUiI paiioH kBapra (Maxawra) Hlupun
6 | PomuTaHckuii paiioH c. Kypran
7 | Karauckmuii pajion c. Kacpn Opudon
8 | Amartckuii paitoH kBapras (Maxams) Crapeiit Amar
9 | I>KOHOPCKMIt paiioH KkBapTan (Maxasisa) 3apadan
10 | Kapaxonbckuit parioH kBapTan (Maxasisa) JJocTnmk
11 |Kapayn6asapckuit paiton kBapTan (Maxasisi) Yomkysap
12 | IMadupxaHckmit pajion kBapTan (maxajuii) Bormadsan
13 |Ilemxkyckuit paitoH KBapTan (Maxajuia) 3aHfaHK
14 |IvoKmyBaHCKMIT paitloH kBapras (maxajia) Kypron
15 kBapras (Maxajwia) Yopcy

Hcmounuxk: Tlocranosnenne Kabunera munuctpos Pecy6nmkn Ys6exucran «O Mepax 1mo
[a/bHelIeMy pa3BuTHio TypusMa B Byxapckoit o6mactu B 2022-2026 rr.» // 3akoHOfaTeb-
cTBO Y36ekucrana: [carit]. URL: https://lex.uz/docs/5841077 (mara obpamenmst: 12.07.2024).

6O/BIIHCTBO HATIPABIEHNIT BO3MOYKHOI
IIPUBJIEKATEIBHOCTY I TYPUCTOB CBA-
3aHbBI C PaCTEHMEBOMCTBOM. B >XMBOTHO-
BOJICTBE — 9TO MOXKET OBITh KapaKy/IeBO-
crBo (OKompmopckmii, IvoxpyBaHCcKmit u
Kapakynbckuil paitoHbl), BepOIIOf0BOJ-
crBo (ITemrkyHcKuit paiioH), I4eI0BOJ-
crBo (I'oxpyBanckmit, Kapakynbcknit u
PomuTtaHCckmit pailoHBI).

PajtoHbl  BBICOKOTO  CEIbCKOXO35M-
CTBEHHOTO PEMTIHTa, KaK IPaBUIo, 0bma-
MAT ¥ 3HAYUTENbHBIM PasHOOOpasueM
oTpacrieit, 0CO6eHHO B PacTeHIEBO/CTBE.
JomonuurenbHbIMU  akTOpamy, ompe-
HeNALIIMK pasHooOpasue, OyzeT 1Io-
majb pajioHa M Hajau4ye Pa3HbIX JIaH[-
1raToB B IpefieNiax afMUHUCTPATUBHBIX
rpanutl. EcTecTBEHHO, MeHee 3Ha4YMMBbl
IJIA BOCIIPUATHUA TYPUCTaMU OBOIIHbIE

KY/IBTYPBI, HO B Ka4eCTBe IPOJBVDKEHVI
OBICTPO PACTYIIETO CerMeHTa IIPOU3BOJ-
cTBa oBoleil (3a mocmenuue 10 net 60-
nee yeM B 1,5 pasza') BO3MOXXHO co3faHme
mpasgHuka «I[lomuaop». BropbiM mpo-
IYKTOM B YC/IOBMSX 3MIMHETO BbIpall[VBa-
HUS MOXKET OBITh KaIlyCTa.

Haunbonee mHTepecHbI [Isi BOCIPUS-
TUSL TYPUCTaMU IUIOfIOBbIe KY/IbTYPBI 1
BrHOTrpaj. CaMbIM HACBIIIIEHHBIM I10 I1/I0-
JOBBIM KY/IbTypaM okasancs sKoupop-
ckuit paiton (10 mosuiguit), 6 MO3MIMIT
nmeeT Pomurancknii paiios, o 5 — Ilem-
kyHckuit u [llagpupxanckuii (puc. 1.). He
Bogensorcsa Karanckuit u Kapayn6asap-

! VInTerpupoBaHHas MH(GOPMAIVMOHHAA CUCTEMa

craTuctuyeckoit nudopmaryn Pecybmvkn V3-
6exncran (SIAT): [caitt]. URL: https://siat.stat.
uz (mata obpamenus: 12.07.2024)
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CKuit paitonbl. Karanckuii paiioH, focta-
TOYHO MaJIEeHbKUII 110 PasMepaM, ABJIAeT-
¢ 9acTblo byxapckoii armomepanun, 4To
IPUBOAUT K 3HAYMTETBHOMY pasHoOOpa-
3110 CETbCKOXO0351/1CTBEHHOTO IIPOU3BOJ-
CTBa U He JAET APKO BbIpa>KEHHBIX OTpac-
neit crenmanusanuu. Kapayn6asapckuii
paiioH — JOCTAaTOYHO HOBBI U1 Hauboree
IIPOMBIIIEHHO Pa3BUTHIN C HEOOIBIION

TEPPUTOPUEIN  CENbCKOXO3ANCTBEHHOTO
OCBOEHMA.
HeobxomyMo  ompepennutb — Bax-

Helllllile HANpaB/eHVs IUIOZOBOACTBA
B KadecTBe OpeHfia pajloHa M CO34aTb
COOTBETCTBYIOIIYIO PeKIaMHyI0 nHppa-
CTPYKTYpYy I MX HpopBiDKeHus. Jo-
HOJTHUTE/IbHBIE VCCTIEHOBAHNS TTOMOTYT
chopMupoBaTh COYETAHVSI HECKOIbKIX
HAIIpaB/IeHWII Typy3Ma IIPK IIPOSIBICHUN
MY/IBTUIUIMKATUBHOTO 9 dexTa.

3ak/oyeHve

PasBuTtne MupoBOJl TYypMUCTCKON OT-
pacmu  mpeprnonaraeT  pOpMupoBaHue
TaKMX YCIOBMII PasBUTHUA, KOTOpbIe Obl
MIO3BOJIAATIM  YOOBNETBOPATh  pacTyIue
3aIIPOCBI JTIOfIell IO IPeOBIBAaHMIO B paii-
OHAaX BBICOKOJ aTTPAaKIMIL. Y30eKICTaH, B
JaCTHOCTY, PAcIlOflaraeT 3HAuYMTEe/TbHBIM
IIOTEHLIMA/IOM [JIA PasBUTUA TYPU3MA,
HO Ha COBPEeMEHHOM 3TaIle OH CIIOCOOeH
HapaCTUTh PpeaNM3alMI0  SKCIIOPTHOTO
IIOTEHIIMA/Ia 3a CYET MpUBJIEYEHUA JIO-
IIOJTHUTEIBHOTO YMc/Ia TypucToB. Crox-
Hadg TEeONONMUTHYECKAasA CUTyauusd JJId
Poccun Mo>keT IONMOXKUTENbHO CKa3aThCsA
Ha YBEIMYMBAIOLIEMCH MOTOKE POCCHUII-
CKUX TYPUCTOB.

JMHaMM4YHOE pa3BUTME OTpacind B
Y36ekncraHe IIOMUMO BO3pacTaHMA 3Ha-
YeHMsI CEPBUCHBIX YCIYT TpelOyeT Takxke
oIpesieNIéHHON TpaHcpopManuy eé Tep-
PUTOpMANbHON OpraHM3anyy. IJTO Ka-
caeTcd, B IEPBYI0 O4epeb, YBEeNMYEHNUA

JIOKALUiI B apeajaX 3HAYMTEIBHOTO TY-
pucTcKoro mnoceuennsa: Xusbl, byxapsr,
Camapkanpa, Kokanga n TamkenTa (kak
OCHOBHOT'O ME@XJ/IyHapOJHOTO a3pOoIopTa
CTpaHBbI).

Ins DByxapckoit obmacty, MOMuUMO
VICTOPUKO-apXUTEKTYPHO!  COCTaBIIAIO-
el Typy3Ma, JOIIOTHUTEIbHBIM CTUMY-
JIOM MOXeT OBITb IOCelleHue 7 MIpOB
(3axopoHeHnmit) BemMkux cyduen Opat-
crBa Hakmbanyus, rie Kk MecTaM 3axopo-
HEHMII BE/IMKMX CyueB B TeUeHVe BCETo
MICTOPUYECKOTO IepHOfa MOXOPAHNBATIN
BE/IMKUX XaHOB M UX CeMeVCTBa, APYIMX
M3BECTHBIX MCTOPUYECKUX IIEPCOHAXKEI.

BoiABIeHHbIE TEHMIGHLMM Pa3BUTHUA
Ce/IbCKOTO XO3SAJICTBA, HeCYIVe B IIO-
CJIefHMe TObl IIOJIOXKNUTEIbHbIE TeHNIEH-
IVM I SKOHOMMKM OOJIacTM, MOTYT
OBITh BOBJICYEHBI B TYPMCTCKOE HAIIpPaB-
JIeHMe KaK BaKHble 37IeMEHTBI IIpMBIIE-
KarenbHOCTH. Crienmduka CeIbCKOro
XO03SJICTBA CBA3aHA, B IIEPBYI0 OYepeNb, C
pacTeHMeBOfYeCKMM OTpaciamu (6oree
VHTEPEeCHBI IUIOJOBOACTBO ¥ BMHOIPA-
IapCTBO), XOTS B Iepu@epUITHbIX YacTIX
00/7acT BO3MOXKHOII OTPAac/Ibl0 ITOKa3a
MO>KeT CTaTh KapaKy/IbCKOE OBLIEBOJCTBO
B COYETAHUM C IAHAMAPTAMY TyCTHIHbD.

Crenuduka arpapHoro M SKOJIOIHU-
YeCKOro Typu3Ma B CEeIbCKON MEeCTHO-
cT TpebyeT paspabOTKM BCECe30HHBIX
MapLIPYTOB C YIOPOM Ha Te BO3MOXHbIE
JeCTMHALVIM, KOTOPble B COOTBETCTBYIO-
IUIT Ce30H MOTYT OBITb ITOKa3aHBI/BOC-
Tpe6OBaHbI.

Peanusanusa rocypapcTBeHHON IIpo-
rpaMmbl  pasButus «TypuCTCKUX fie-
peBeHb/cém», «TypucTckux Maxamid»,
TpeOyl0T KOMIIIEKCHOTO IOIXOa B pas-
BUTUU TYpPM3Ma B CEIbCKOI MECTHOCTH.

[l aToro HeoOXOfVIMa COOTBETCTBY-
Iolas IOATOTOBKA CIIEIVIaVCTOB-TU/OB,
MMEIOIVX OOIIMpHBIe 3HAHUA B 00/1acTH
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reorpaui, UCTOPUY, COBPEMEHHBIX IIPO-
leccoB 9KOHOMUKN. Hammdame cooTset-
CTBYIOIIVX CIelanbHOCTEN B Byxapckom
TOCYZapCTBEHHOM YHMBepcutere u by-
XapCKOM IIefJarOrnM4eckoM MHCTUTYTe T0-
3BOJIAET YCTPAHNUTD ITOT HEJOCTATOK IIPK
YCIIOBUY 3HAHVS IHOCTPAHHBIX SA3BIKOB.
Tpe6oBauus 1mo pasmelieHUI0 Typu-
CTOB B TYPUCTCKUX CEl1aX IO3BOJIAIOT
coyeTaTb HAlpaBeHNA pPa3HBIX BUJIOB
TypM3Ma, NCHONb3ys MEeCTHble JIaH[-
madpTHbBIE ¥ MCTOpUYecKue (aKTOpPHI.
Tak, B Pomuranckom paiione c. Kypran
(Kypron) - Typucrckoe nocenenue — pac-
II0JIATaeTCsl B HENOCPeACTBEHHON O7-
30CTU OT pasBalMH JPEBHENl KPernocTu
Pomuran (xonm Pomwuran), m3 7 nupos
Byxapsl yeTBEpThIil (cBATHINIE XOKN
Anu Pomurann (Xomxu A3usona)) u ms-
ThIN (cBATBHIHA Myxammaza babas Camo-
c1) HaxopATcs B PoMmraHCKOM parioHe,

B CEIbCKOXO3SAVCTBEHHON CIIelyajmnsa-
M MMeHHO c. Kypran BbifenseTcsa Kak
Ba)KHAs TEPPUTOPUA IO BHIPALIVBAHUIO
rpaHara, MHXMpa, BMUHOrpapga. [lomon-
HUTEIbHO, KaK OJHO 13 HAIIpaBJIeHWII B
3TOM KJIacTepe, BO3MOXKHBI IKOJIOTHYeE-
CKMMe 9KCKypcuM B IycThiHI0. CodeTaHue
Pa3HBIX BUJIOB TYPU3Ma YBEIMYNUT JOXOJ-
HOCTb CO3/IaBaeMbIX TYPUCTKUX JOMOB I
B LIeJIOM 3TOTO HAaCENIEHHOTrO ITyHTA.
CraHOBJ/IEHNE arpapHOrO HalpaBjie-
HMSA TypU3Ma MOXKET IIOBJIeYb 3a CO00it
pa3BMUTHE TAKOTO M3BECTHOTO B MUPE Ha-
HpaBjIeHNs KaK «OT HO/sA K CTOTY» IIPU
HEIOCPeICTBEHHOM Y4YaCTUU arpoTypu-
cTOB (IpUroToByIeHNE OJIIOf 13 9KOJIOTH-
YeCKM YUCTBIX IIPOAYKTOB, BHIPALleHHBIX
B HaHHOJ MecTHOCTH). DecTmBamm Tex
VIU VHBIX CENTbCKOXO3AJICTBEHHBIX IPO-
JlyKTOB MOTYT OBITb IIPUYPOYEHbI K JHAM
HAI[MOHA/IbHBIX NTPA3JHIKOB.
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AHHoTayna

Llenb. PackpbiTb Hay4HO-METOLMYECKME NPUEMBI CO3[aHMS W MpPEnoAaBaHns reo3kosiornye-
CKWX QuCuMnnH B 6aKanaspuare U MarucTparype Ha 0OCHOBE MHOMOJIETHUX METOANYECKUX pas-
paboToK Kadpeapbl KPUONUTONONK W MALMONOrM reorpadguyeckoro gakynstreta MY uvenn
M. B. JTomoHocoBa.

Mpoueaypa u metoAbl. [pefcTaBieHa aBTOPCKAA METOLOSIOMNSA U3Y4eHUs, OLLEHKM 1 KapTorpa-
(h1poBaHMa Mep3SI0THO-3KOSIOMMYECKOr0 COCTOSAHNS PABHUHHbLIX U TOPHbIX TEPPUTOPWIA pac-
NPOCTPaHeHUs BEYHOW MEep3/10Tbl, OCHOBAHHAR HA NAaHALWAQTHBIX METOAAX — NaHALAagTHO-
VHANKALMOHHOM M NaHAWAMTHO-CTPYKTYPHOM. [ToKa3aHbl JOCTONHCTBA U HEJOCTaTKM MeToa
6anbHbIX 3KCMEPTHbIX OLLEHOK U O4WNH U3 NPUMEMOB UX COBEPLUEHCTBOBAHNSA. I3nararTcs KoH-
LLenTyarnbHble NOSI0XEHNS YCTORYMBOCTI KPUOrEHHbIX 11 BbICOKOTOPHbIX FE0CMCTEM K MeXaHu-
YECKUM HapyLUeHWSAM NOBEPXHOCTW. [epeyncneHbl OCHOBHbIE OLEHOYHbIE (DAKTOPbI IABUHHOM
0MaCHOCTU W PUCKa N1 PEKPeaLoHHbIX 06bEKTOB B rOpax.

Pesynbtatbl. CdhopMynmpoBaHbl HEOOXOAMMbIE [N Fe0CUCTEMHOrO MOAX0Aa K re03kono-
rMyeckum npobnemam MOHATUA «Fe03KONOTUA KPUOSIUTO30HbI», «YCTONYMBOCTb CEBEPHbIX
reocucTemM», «KPU3UCHAs re03Konornyeckas cutyauns». lpoaHanusnposaHbl (HakTopbl ak-
TUBN3ALMN KPWUOTEHHbIX MPOLECCOB B Pa3HbIX MacluTabax KaptorpadupoBaHns U (hakTopbl
0MaCHOCTYW W puCKa N1 BbICOKOrOPHbIX TEPPUTOPWIA. PackpbiBaeTcsa npoLeaypa MHTerpanbHom
OLIEHKI (PaKTOPOB NUTOKPMOrEHHOI YCTOMYMBOCTW NAHAWAMTOB K NPOABNEHNIO HEXenaTeslb-

© CCBY 3otrosa JI. 11, Buxymuaa M. A., 2024.
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HbIX KPUOTEHHbIX NPOLECCOB Hapsay ¢ (hakTopammu ux 6UOPECYPCHON LIEHHOCTM LIENbI0 NONy-
YEHNS MHTErpanbHbIX UHAEKCOB AN PaHXWUPOBAHWS NaHAWAMTOB NO CTENEHN YA3BUMOCTU K
OCBOEHMI0. [IeMOHCTPUPYHOTCA NPUMEPbI OPUrMHANTbHBIX NPAKTUYECKNX 3aJaHU.
TeopeTuyeckas u/unm npakTuueckas 3HaYumocTb. VieToka MHOrodakToOpHON MHTErpasbHoN
OLIEHKN BOCTPeO0BaHa B MHXEHEPHO-Te0rpauyecKnX UCCcnejoBaHMax, 0CO6EHHO Ha Npeanpo-
EKTHbIX CTAAMSAX XO39MCTBEHHOr0 OCBOEHMS TEPPUTOPNM KPUONTUTO30HBI, 06€CneYnBas Hagéx-
HOCTb 3KCNJyaTaUui WHXEHEPHbIX COOPY>KEHUIN NMPWU MAKCUManbHOM COXPAHEHUN NPUPOAHON
cpeapl. MeToanyeckne npuémbl NPeACTABAAOT NPAKTUYECKUA UHTEPEC AN NOAroTOBKM cre-
LIMANNCTOB ECTECTBEHHOHAYYHOr0 NPOUNA N0 BONPOCAM NPUPOA0OXPAHHOT0 U3YHEHNS KPNO-
NTO30HbI U TOPHbIX TEPPUTOPWIA.

Knro4eBbie cnoBa: re03konorus, ycTonymBocTb naHawadta, KpU3nCcHbIe 3KONOrM4YeckKne cu-
Tyauuu, Be4Hast Mep3noTa, laBiHHas 0NacHOCTb, OXpaHa NPUPO/bl, METOANKA NPeNoAaBaHus

bnarogaprocTn. CTaTbsl NOArOTOB/EHA B PaMKax rOCOHKETHON NporpamMmmbl reorpadmye-
ckoro dhakynbteta MI'Y umenu M. B. JlTomoHOCcOBa «3BONOLMA KpMOCHEPbl NpU U3MEHEHUM
KnumMara u aHTpornoreHHom Bosgenctaum» Ne 121051100164-0.
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SCIENTIFIC AND METHODOLOGICAL ASPECTS OF TEACHING COURSES
ON GEOECOLOGICAL PROBLEMS OF PLAINS AND MOUNTAINS AREAS
IN THE PERMAFROST ZONE
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Abstract

Aim. To reveal scientific and methodological techniques for creating and teaching geoecological
disciplines in bachelor's and master's programs based on long-term methodological develop-
ments of Cryolithology and Glaciology Department of the Faculty of Geography of Lomonosov
Moscow State University.

Methodology. The author's methodology for studying, assessing and mapping the permafrost-
ecological state of flat and mountainous permafrost areas is presented, based on landscape
methods: landscape-indicative and landscape-structural. The advantages and disadvantages of
the method of point expert assessments and one of the techniques for their improvement are
shown. The conceptual provisions of the stability of cryogenic and high-mountain geosystems
to mechanical disturbances of the surface are presented. The main assessment factors of ava-
lanche danger and risk for recreational facilities in the mountains are listed.
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Results. The concepts of "geoecology of the cryolithozone', "stability of northern geosystems",
"crisis geoecological situation" necessary for the geosystem approach to geoecological prob-
lems are formulated. The factors of cryogenic processes activation at different mapping scales
and hazard & risk factors for high mountain areas are analyzed. A graphic-analytical method
for comparing factor scores against the background of an interval scale in “quality centers” is
shown. Examples of original practical tasks are demonstrated. The procedure for the integrated
assessment of the lithocryogenic stability factors of landscapes to the manifestation of undesir-
able cryogenic processes is disclosed along with the factors of their bioresource value in order
to obtain quantitative indices for ranking landscapes according to the degree of vulnerability
to development. A number of significant permafrost maps compiled on a landscape basis are
listed. Examples of original practical tasks are demonstrated.

Research implications. The multifactor integral assessment methodology is in demand in engineer-
ing-geographical research, particularly during pre-project stages of land development, ensuring
the reliable operation of engineering structures in the cryolithozone while maximizing environ-
mental preservation. The methodological techniques are of practical interest for training special-
ists in natural sciences on environmental studies of the cryolithozone and mountainous regions.

Keywords: geoecology, landscape stability, crisis environmental situations, permafrost zone,
avalanche hazard, nature conservation, teaching methodology
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BBepgeHne

B Hacrosmiee BpeMs OTMedYaeTcs
Yype3BbIYaliHOE pPasHOOOpasye TPaKTO-
BOK TEPMUHOB 9KOJIOTMYECKOTO psfia.
Tak, TepMMH «9KOJIOTYsI» B OCHOBHOM CO-
XpaHseTcs 3a 0003HaYeHeM HayKu 6110-
JIOTMYEeCKOTO IMK/Ia. TepMIUH «re09KojI0-
TUsi», BBEEHHBIN HeMelKUM reorpadom
K. Tponnem B Hauane 60-x rr. XX B., uc-
HI0/Ib30BA/ICSI KaK CMHOHVMOM TepMUHA
«TaHpuadTHas 9KoMorusi». B Hamm gHM
OH MCTOJIKOBBIBAETCSA C OTAMYAIOIINXCS
HO3MLMIL: OT MEXJVCLUIUIMHAPHON Ha-
yKI 06 9KOJIOTMYecKMx IpobeMax reo-
cdep n/mmm 6uocdepsr [9; 22] mmm Mex-
AVMCUMIIIVHAPHOI Hayky 06 axocdepe [8]
JI0 HAayKM, CyTy0O Te0/1orndeckoi (9Koso-
rudeckas reonorus) [28] mnm reorpadu-
4ecKkoll (9Kojormyeckoe jaaHpuiadrose-
IeHMe; sKojormyeckas reorpadms) [14;
27]. Pa3HOO6OpasHblil IepedeHb OIperie-
JIEHUIT TEPMUHA «T€03KOTIOTVIsI» IIePeUNC-
JIeH B Hay4YHO-VICC/IEOBAaTeIbCKOM O710Te

Geoecograph' n anammsupyercs B pabore
H. B. Tymens u JI. V1. 3otoBoit [31].
Hanbonee wmHTepecHBI ClIefyomie
TpakToBKI. [lo muHeHnmio B. V. Ocunosa
[22], reoakomnorus — Hayka, U3ydalouasi
reocepHble 000/I09KM 3eM/IN KaK KOM-
HOHEHTBbI OKPY>KaIolleil Cpefibl U MMHe-
PaIbHYI0 OCHOBY 01MOChEepBI U IIPOUCXO-
fAlIVe B HUX U3MEHEHM 1107, BIIVSHNEM
IPUPOJHBIX U TEXHOTEHHBIX (PAKTOPOB.
I. H. Tony6es [8] paccmarpuBaeT reoako-
JIOTMIO KaK MeX/VICHUIUIMHAPHOE Haydy-
HOe HallpaBJjIeHMe, 13yJaolee sKochepy
KaK B3aMIMOCBSI3aHHYIO CIICTeMy reocdep
B IIpoLiecce eé MHTerpaIyi ¢ 0OIIeCTBOM.
C. IL TopikoB [9] cumraet, 4TO re0aKo-
JIOTVisl MUHTETPUPYeT HaHHbIe MHOTUX, HO,
B [IEPBYI0 O4Yepefib, Fe0Ioro-reorpadude-
CKMX JAVICLMIUIVH; 3TO HayKa 06 OpraHu-

! Brnor Geoecograph [OmekTpoHHBIT pecypc].
URL: https://geoecograph.blogspot.com/2014/
07/21-opredelenie-termina-geoekologija.html
(mata obpamenns 27.09.2024).
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30BaHHOCTM Omocdepsl, BMelaroIe eé
cynepreocdepsl 1 OKOTI03€MHOTO KOCMO-
ca, 00 MX aHTPOIIOTEHHOM M3MEHEeHUN,
criocob6ax ympasnenns. Ilo ero MHeHMIO,
Te03KOJIOrNsA, TpeXJe BCero, QyHaaMeH-
Taj/IbHAas €CTECTBEHHOHAYYHas, a He IIPU-
KnagHas obmacte 3HaHmit [26]. Crporo
reorpaMyecKoro B3ITIAfia HA T€03KOJIO-
o npupepxusatorca V. E. Tumames
[27], mpuMeHsis CIOBOCOYETAHME «IKO-
Jlorndeckoe  JaHAUIAdTOBENEHME», U
A.T. Vicavenko  [14], mnpenmountas
TEPMUH «IKOTreorpadus» WIN «3IKO-
noruyeckasi reorpadus». B HemaBHeil
nyomkauun B, T. Tpopumosa  [28]
chopmynnpoBaHo OOHOBIEHHOE TOJI-
KOBaHME T€OSKOJOIMM KaK MEX/IVCIN-
IUIVHAPHONM HayKM, M3y4alolleil 3KOJo-
rmdeckye QyHKIM abuotndecknux chep
3emi, 3aKOHOMEPHOCTU UX (POpMUpO-
BaHMA U NIPOCTPAHCTBEHHO-BPEMEHHOTO
VI3MEHEHMA IIOf] BIIVITHUEM COBPEMEHHBIX
IPUPOJHBIX U aHTPOIIOTEHHBIX BO3Jeli-
CTBUII B CBSI3U C JKM3HBIO U JIEATEIbHO-
CTBI0 OMOTBI, BK/TIOYAs YelloBeKa. ABTOPBI
npupep>xuBatoTca B3rAnos V. E. Tuma-
mesa 1 A. I. VcadeHKo Ha 00BeKT McCrIe-
JIOBaHVA U 3alauyl T€03KOJIOTUY, CUUTAA
€€ CUHOHUMOM SKOJIOTMYECKOTO JIaHJ-
magToBeeHN.

TeoaKon02ust KPUONUMO30HBL KAK MEX-
AVCLUIIIHAPHOE HAyYHOEe HAIpaB/IeHNe
cdopmuposanocs B 90-x rr. XX B. [7],
KOTOpOe paccMaTpyBaeT GyHAaMEeHTaIb-
Hble VI IIPUK/IQHbIE aCIeKThl POPMUPO-
BaHUA Kpuocdepsl 3emn (M3MeHEHMs
MEpP3JIBIX HOPOJ ¥ KPUOTEHHBIX JIaH[-
ma¢TOB) B NEpPBYI0 OuYepelb B CBS3U C
aHTPOIIOT€HHOI HeATeNbHOCThI0. O6Db-
eKT U3Y4eHMsA — COCTOSIHME IPYPOIHBIX
VI QHTPOIOTEHHO M3MEHEHHBIX TeOCH-
CTeM pa3/MYHbIX PAHIOB B 00/IaCTH pac-
IPOCTPAHEHUSA MHOTO/NIETHEMEP3/IBIX M
Ce30HHO-MEP3JIbIX IOPOf,, & MMEHHO —

U3y4eHMe MX CTPYKTYpPbl, VHXXEHEPHO-
MEpP3/IOTHBIX YCIOBMII, HPUCYLIMX VM
KPMOTEHHBIX IIPOLIECCOB, a TAKXKe OMOTH-
YeCKMX VM IIPYPOHO-PECYPCHBIX XapaKTe-
pucTHK. TepMUHBI «T€OKPMOIKOTIOTHSI» —
9KO/IOTMYEeCKOe Mep3noToBeneHune [7] u
«TeXHOTeodKomorusa» [35] — MOXHO Ha-
3BaTh IIPOM3BOJHBIMM OT BbILIEYKa3aH-
HOJI TPaKTOBKM «T€0IKOJIOTUA KPMOJIM-
TO30HBI».

Takum o6pasom, reoskonornsa Kpuo-
JIMTO30HBI PAcCMATPMBACTCSA ABTOPAMM
B CBeTe B3aVMOJEICTBMA IPUPOITHBIX
IPEeIOCBUIOK  (Mep3/lIoTHO-MaHAmadT-
HBIX YCIOBMIl, I7100a/IbHOTO VM3MEHEeHUsA
KIMMara M Ip.) M aHTPOIIOTEHHbIX M3-
MeHeHMI1 (B IepBYI0 O4Yepe/b, MeXaHu4e-
CKOTO HapyIIeHUs IOBEPXHOCTM Ha OC-
BalBaeMbIX TeppuUTOpusAx). B mocnennue
TrOfIbl BO3POC MHTEpeC K MpobieMaM 13y-
YeHMs peaKlyM TaHAIadTOB KPUOIUTO-
30HbI Ha 9BOJTIOIVIOHHbBIE K/IMIMaTYeCKue
usMeHeHus [5; 49].

Kak n3BecTHO, CTpyKTypHas 1 QyHK-
IIVIOHA/IbHAasA OPTaHM3ALUA MEepP3JIOTHBIX
MaHAmadTOB OIpeenaeTcss XapaKTepu-
CTMKaMU UX KPMOTEHHOI COCTaBILAOLIEN —
TeMIIEPATypOil U JIbJUCTOCTBI0 MEP3JIBIX
HOpPOJ, TTyOMHOI Ce30HHOTO IpOTanBa-
HMSA, CBOJICTBAMU 3aLUTHOTO CJIOS pac-
TuTeNbHOCT. OT HMX 3aBUCUT pasBUTHUE
OIIACHBIX KPMOTEHHBIX IIPOLIECCOB: Tep-
MOKapCTa, TepMO3PO3UH, COMMMIIOKIINY,
Iy4eHUs U Ap., CBA3AHHBIX C Pa3oBBIMMI
HepexoiaMy BOJbI, @ 3HAYUT — OTHOCH-
Te/lIbHasg YCTONYMBOCTD JIAHAMIA(PTOB K
MeXaHWYeCKMM HapyLIeHUAM IOBEepX-
HOCTU. TeXHOTeHHBINI IPECCHHT B KpU-
O/INTO30HE HEM30EXHO IMPUBOAUT K Ha-
PYLICHNIO THAPOTEPMUYECKOTO peXnMa
MEpP3/IBIX IIOPOf, MeEHAA IpOsBIEHNUe
6onmpIIMHCTBA JTaHAIA(TOOOPA3YIOMINX
nporeccoB [29; 35; 48]. Ot xapakTepa
BO3JIelICTBUII Ha JAHAWA(T U ero or-

126



ISSN 2712-7613 \

[eorpaduyeckan cpesa u xmBble cuctembl / Geographical Environment and Living Systems

‘ 2024/N23

BETHOJI PeaKIy 3aBUCUT BeChb KOMIITIEKC
SKOJIOTMYECKMX TTocencTsuii [6; 10]. On-
HaKO T€03KOJIOTYS KPMOIUTO30HBI BBIXO-
[T 32 PaMKI M3Y49eHMsI TONbKO BUAUMO-
ro B IpUpPOJe IPOSBICHUS 9K30T€HHBIX
KPMOTE€HHBIX IIPOIIECCOB B MEP3TIOTHBIX
nmanpmadrax. IlapaienbHO M3yYaroTCs
COCTOsIHME TIPUPONHBIX ¥ AHTPOIIOTEH-
HBIX I3MEHEHHBIX T€OCHCTEM PA3TNIHbBIX
PaHroB, pa3pabaThIBAIOTCS MeTORMYe-
CKIe TIpUEMBI OLIEHK! U KapTorpadupo-
BaHMs aKTMBM3ALMY IIPOLIECCOB IIPK Me-
XaHMYEeCKNX HAPYIIEHNAX HOBEPXHOCTIH,
IpeIaraloTcss IPUPOJOOXPAHHbBIE Me-
POLPUATHSA C LIEJIbI0 IKOMIOTMIECcKN cbHa-
JIAHCUPOBAHHOTO IIPUPOJOIIOTb30BAHNS
B KpronutosoHe [31; 41]. [TpenonaBanne
r€03KO/IOTMYECKUX IUCIUIIIMH OCHOBAHO
Ha TeOCHCTEMHOM IIOAXOfie K M3YYeHMIO
IPUPOJHON CPefbl KPUONMUTO30HBI, APY-
TYIMM CTIOBaMU — Ha KOMIUIEKCHOM M3y4e-
HJM 30HAJAbHBIX (OMOKIMMATUYECKUX) U
a30Ha/IbHBIX (reosoro-reomopdonornye-
CKMX) COCTAB/IAIOIIMX TaHAadTa.

Cpenn MeTOIOB M3y4eHMs Mep3JIOT-
HO-5KOJIOTMYECKOTO COCTOSIHUS  JIaH[-
mapToB B paccMaTpuBaeMbIX Kypcax'
0c000€e BHMMaHIE yIe/IeHO TPEM:

— MeTOZy NMaHfapTHON MHIVKALIN
MEpP3/IOTHBIX YC/IOBMII C HpUMEHEeHMeM
MaTepyuajoB JUCTAHIIVIOHHOTO 30HAVPO-
BaHUS;

- MeTofly /MaHAMAPTHO-CTPYKTYPHO-
ro aHa/uM3a, B T. 4. Kaprorpaduyeckoro
I'C-anannsa;

! Teorpadmuecknii pakynprer MI'Y um. M. B. Jlo-
MoHocoBa: [carit]. URL: https://www.geogr.msu.
ru/education/vo/prog_distc/programs_3xx/
bak_G/b_G_gk_an_Geoekologiya_kriolito-
zony_3++.pdf (mara obpamennsa: 27.06.2024);
Teorpaduueckuit pakymprer MI'Y um. M. B. Jlo-
MoHocoBa: [carit]. URL: https://www.geogr.msu.
ru/education/vo/prog_distc/programs_3xx/
mag_G/m_G_gk_an_Merzlotno-ekologicheska-
ya_ocenka_sostoyaniya_3++.pdf (mara o6pa-
mennst: 27.06.2024).

— MeTofy 6a/UIbHBIX SKCIIEPTHBIX OIle-
HOK.

KoHnenryasnbHble HONOKEHNA, TPaK-
TOBKYM TEPMMHOB IPUBONATCA B CTaTbe
coracHo y4e6HOMy mocobuo [31], ko-
TOpOe WCHONb3YeTCsA /I IIperofiaBa-
Husl y4eOHOro Kypca mjisi 6akamaBpoB
B BOCbMOM ceMmecTpe «leoskomorusa
KPUOIMTO30HBI» M OTYACTU [/IsI Marmu-
crepckoro Kypca «Mep3noTHO-9KOIO-
TMYecKas OLEHKA COCTOSHMSA TeOCUCTeM
PaBHYH U TOP KPYMOIUTO30HBI»’.

B pabore paccmaTpuBamTCA IIpO-
rpaMMHBIe O/I0XKEHM s Y4eOHBIX KypCOB,
B KOTOPBIX PEIIAl0TCS BOIIPOCHI TEOPETH-
YeCKOro ¥ IpaKTMYeCKOTO XapakTepa B
001acTN IIPUPOJOIOIb30BAHNA B KPIO-
nmro3oHe. Lle/nbio X 0CBOEHNA ABIACTCA
dbopMMpoBaHMe Yy CTYZEHTOB HAaBBIKOB
aHa/jM3a BO3JEVICTBYUA AHTPOIOI€HHBIX
¢dakTopoB Ha mMaHAMAPTH KPHOIUTO30-
HBI U Kprocdepy 3eMIn B LIeJIOM.

Copep>xaHiye yueOHbBIX KYpCOB IIO Te-
09KOJIOTMYECKOJ TeMaTHKe JIOTMYeCKU 1
MeTOfIMYEeCK! ONMpaeTcAd Ha (yHIaMeH-
TaJIbHBII Kypc ob1jereorpaduyeckoit Ha-
npasneHHOCTH «JlanpmadroBeneHne», a
TaKKe yueOHbIe NVMCUUIUIMHBI Kaderpbl
KPMOJIUTOIOTUY Y TIJIALMOIOTYM, 3aK/Ia-
JIBIBAIOIIViE OCHOBBI IPOQeCCUOHATbHBIX
3HaHumit: «Mepsnorosenenue», «Kpuomn-
TonorusA», «lnmaunonorusa», «Vmxenep-
HOe Mep3/I0ToBefieHNne». ba3oBble 3HaHMs
10 YKa3aHHBIM HaIllpaBIeHMAM He00X0-
[VIMBI I OLIEHKM IIPMPOAHBIX, B T. .

2 Teorpaduueckuit paxymbrer MI'Y um. M. B. Jlo-
MoHocoBa: [caiit]. URL: https://www.geogr.msu.
ru/education/vo/prog_distc/programs_3xx/
bak_G/b_G_gk_an_Geoekologiya_kriolito-
zony_3++.pdf (mara obpamenns: 27.06.2024).

* Teorpaduuecknit paxynsrer MI'Y um. M. B. Jlo-
MoHocoBa: [caiit]. URL: https://www.geogr.msu.
ru/education/vo/prog_distc/programs_3xx/
mag_G/m_G_gk_an_Merzlotno-ekologicheska-
ya_ocenka_sostoyaniya_3++.pdf (mara o6pa-
menus: 27.06.2024).
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MEep3JIOTHBIX YC/IOBUIL VM aHA/IN3a CHeIy-
GUKM TEXHOTEHHOTO OCBOEHUSA B KPUO-
JINTO30HE.

3agauya 0003HAYEHHBIX BBILIE JICKIIV-
OHHBIX KYPCOB — He MH(pOPMAIVIOHHO-
OLICHOYHAsA C COOOIIeHMeM CTyfleHTaM
«OT M [O» HeOOXOHMMOro MMHUMYyMa
3HaHMII, a KOHLENTYa/JIbHO-OPUEHTHUPY-
folias ¢ 0630poM ¥ aHaIM30M MHEHUIT 1
IIKOJI, IPEICTaB/ICHHBbIX B HayKax Meps3-
JIOTOBEJeHV, T/IALVIONIOTUY, JaHAIad-
ToBefleHnA M reoskonormy. OOyueHue
IpoxoauT B ¢opMe JIeKIUii-Ipe3eHTa-
LM, CEMMHAPOB, OIIPOCOB, JUCKYCCUIL U
[IOKZIAZIOB IO IPAKTUYECKMM 3alaHMAM
c obCyX/ieHueM, B KOTOPBIX [eNarTCs
aKIIeHTBbl Ha TeorpapuyecKyr COCTaBIIA-
fomyo. [IoaToMy B cBOMX [OKTafiax IO
TECTOBBIM 3aJaHMAM CTYHEHTBI LIMPOKO
VICIIOJIb3YIOT MEpP3/IOTHbIE M JIaHAIA(T-
Hble KapThl M3 aT/acoB ¥ MOHOTrpadumit.
Hampuwmep, xapTtol «MepanoTHO-TaHA-
madTHas aupdepeHannsg KPUOIUTO-
30861 Poccum» [31; 33], «AKTuBU3aLMA
KPMOTEHHBIX IPOIIECCOB IIPM AHTPOIO-
reHHbIx BosgeitcTBusax PO»!, «CesonHoe
IpoMep3aHye U IpOTauBaHUe KPUOJIN-
T030HBI Poccum»® n ap.

[IpakTnyeckme 3afaHUA IO3BOJIA-
I0T CTYJeHTaM BbIOpaThb TeMy B paMKax
CBOeJI BBINYCKHON KBa/nnQpUKaIVIOHHOM
paboTsl. BaykHO mpopaboTaTh ¢ KaXKIbIM
CTYIEHTOM €ro TeMy MHJVBUIYaJTbHO —
B dopme auckyccnmit, pedeparoB u 1p.
B MarucrepckoM Kypce IpakTUKyeTcs
IpuB/edeHNe I IpoBefeHnsa 1-2 3a-
HATUIT KBaIMQMUMPOBAHHBIX  CIEIV-
QJIVCTOB B 00/1aCTU M3y4aeMbIX Ipo0OeM,
HalpyuMmep, IO aKTYaJIbHbIM M BOCTpe-
0OBaHHBIM TeMaM MOHUTOPVHIA IPOTA-

! Oxkonormyeckuit armac Poccun. CII6: Vsp-Bo

3AO0 «Kapra», 2002. C. 50-54.
2 9xonmorudeckuit atnac Poccun. M.: OO0 «Deo-
pus», 2017. C. 183-188.

JKEHHBIX MAaryMCTPaJIbHBIX TPyOOIPOBO-
TIOB B KPMOJIUTO30HE.

MeTonMYecKylo OCHOBY WU3y4YeHM:
Mep3/I0THO-3KOJIOTMYECKOTO COCTOSHMA
NMaHAmadTOB K aHTPOIIOT€HHBIM BO3/eli-
CTBUSAM COCTAB/IAIOT:

 MeTOJ| TAHA AP THON MHAVKALIU;

 COBPEMEHHbIE MeTOAbI JAemudpu-
pPOBaHMA KOCMOCHUMKOB BBICOKOTO
paspelleHns;

e METOfI JIAHAMAPTHO-CTPYKTYPHOTO
aHa/IM3a, B T. 4. KapTOrpaduieckoro
I'MC-ananusa;

o METOJI, 9KCIIEPTHBIX OLIEHOK;

o MaTeMaTnyecKye MeTofpl (pacyér-
HO-CTaTUCTUYECKUI, KOINYeCTBEH-
HOTO MOJIe/IIPOBAHNA);

o KOMIUIEKC TPAJUIIVIOHHBIX HaTyp-
HO-3KCIIEPMMEHTA/IbHbIX METOJIOB,
UCIIO/Ib3YEMBIX B €CTE€CTBEHHBIX Ha-
yKax IIpM ITOJIEBBIX 1 TAOOPAaTOPHBIX
UCCTIelOBaHNAX.

B nacrosmeit pabore paccmarpuBa-
I0TCA 3 OCHOBHBIX MeTO/a: IAHAMADTHO-
VHIVKALMOHHBI, JTaHAAa(THO-CTPYK-
TYPHBII ¥ METOJ, 3KCIIEPTHBIX OLI€HOK.

OCHOBHbIe MeToAbl OLeHKI
Mep310THO-3KoJIornyeckoro
COCTOAHMNA J'IaHAI.I.Iad)TOB

Metop, nanpmaTHON MHAMKALUN
XapaKTePUCTUK MHOTO/Te THEMEP3ITBIX
TIOPOJ /IS OLIEHKV COCTOSTHVSI OKPY>Kalo-
IIEN Cpefibl CUUTAETCS OMHUM U3 OCHOB-
HbIX. B. ®. Tymens [30], A. II. Terptukos
[34] u B. A. Kygpssues [15] 6bumn nep-
BBIMI, KTO yKa3aJl Ha 1[e/IecCO00pasHOCTD
VICIIONIb30BAHNUsI MeTOAa JIaHAMAPTHON
VIH/IVIKAIVV TIPY U3Y9eHWV BEYHO Mep3-
notel. Ero mcrionb3oBaHme OCHOBaHO Ha
TECHOI B3aMMOCBS3M BCEX COCTaBJIAKO-
HIMX TIPUPOTHOTO KoMIiekca. [Ipu aTom
10 BHEIIHUMM Haubosee QuaroHOMMY-
HBIM 3/IeMeHTaM JnaHaumadra (penbedy,
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TUJIPOCETH, PACTUTENIBLHOCTH) CYAAT O
€ro BHYTPEHHEM COJEp)KaHUU: TeoJIo-
TMYECKOM U KPMOT€HHOM CTPOEHUM, 3K-
30T€HHBIX Te0JIOTMYeCKMX IIpoleccax,
TPYHTOBBIX BOJlaX, COCTaBe, COCTOSIHUU
Y HEKOTOPBIX BOJHO-(PU3NYECKUX CBOII-
CTBax IpyHTOB [2; 16]. Psaj skonormye-
CKUX aCIIEKTOB 3TOI'0 METO/Ia /I OL|eHKI
U KaprorpadupoBaHUsA KpUOIUTO30HBI
pacKpbIBaeTcs B HOBBIX paboTtax [41; 50].

OCHOBHBIMM  VIHAMIIMPYEMBIMU  Xa-
PaKTepUCTMKaMM  MEpP3/IOTHBIX  YCJIO-
BT ABIAIOTCA: COCTOsIHME IIOPOJ, U UX
CIJIONIHOCTD, CpeJHErofiopas TeMIlepa-
Typa Ha IJTyOMHe OKOJIO HYJIEBBIX KOJIe-
0aHMiT M MOIJHOCTb CE30HHO-TAJOr0 1
CE30HHO-MEP3Ioro c/no€B. Bce mHAMKa-
TOpbl MOXXHO PpasfeNnuTb Ha 2 IPYIIIbL:
YacTHbIe U KoMIUIeKcHble. Hanpumep, B
HOHATYE «YAaCTHBII T'e000TaHMIeCKUA
VMHIVKAaTOp» BXOMAT BUIOBOM COCTaB,
IPOEKTUBHOE IOKPbITHE, COMKHYTOCTb
KPOH JPeBOCTOA U T. Jl. 3HAYMMOCTb I'e0-
0O0TaHMYECKNX MHAMKATOPOB MEHAETCA
B 3aBUCHMOCTI OT IPUPOJHBIX 30H. Tak,
I/ 30HBI TYH/IPBl MX MCIOIb3YIOT IIpU
OIlpeie/IeHMN COCTaBa II0BEPXHOCTHBIX
OT/IO>KEHUI, MOLIHOCTY CE€30HHO-TAJIOr0
C/I0oAd M PasBUTUA PA3NTNYHBIX 3K30T€H-
HBIX IIpOLieccOB. B necoryHape u Taiire
MH/IVKALIMOHHAA POJIb PacTUTEIbHOCTHU
Bo3pacTaeT. Ha ceBepe KpuonmuTosoHbI
3Ha4yeHMe reoOOTaHMYECKNMX VHIMKATO-
POB He CTOb BEIMKO, ¥ NaHAmadTHasA
UHIMKALMA TeMIepaTypHbIX YCIOBUIL
3aBUCUT B OOJIbIIEN CTEIIeHM OT pejbe-
¢da mectHOCTH [21; 31]. Mesodopmsl pe-
nbeda VHANIUPYIOT HEOTEKTOHIYECKYIO
00OCTaHOBKY, JIMTOJNIOTMYECKUII COCTaB
nopoj, U ux cpoiictBa. PopMbl MUKPO-
penbeda MapKUPYIOT, KaK IIPaBUIIO, IPO-
TeKaHMe Ppa3IMYHBIX 3K30T€HHbIX IIPO-
LI€CCOB U cOCTaB nopoj. PacuieHéHHOCTD
penbeda — O4eHb BaKHBI PaKkTop, BIU-

AOLINIT Ha TeOKPUOJIOTYECKIE YCIOBUA.
K 4YacTHBIM MHMKAaTOpaM OTHOCUTCS
U TMAPOCETDb, VICHOIb30BaHNe KOTOPOI
6asupyeTcss Ha M3y4EHMM PUCYHKA 3PO-
3MOHHOI ¥ rupporpaduyeckoit cetu. K
KOMIUIEKCHBIM MHIMKAaTOpaM OTHOCHUT-
Cs COBOKYIHOCTb KOMIIOHEHTOB JIaHJ-
madTa 1 ero MOpPONIOrNYecKnX JacTei
— BHELIHNI 06/IMK IIPUPOJHBIX KOMIIIEK-
COB OIIpeJIe/IEHHOTO PAHTa, MX PUCYHOK 1
coYeTaHue pyrT ¢ Apyrom [2; 31].

BmecTe ¢ Tem mcnonb3oBaHue JaH-
mwadTHON MHAMKAIMMA IPU MU3YyYeHUN
MEp3/IOTHBIX YCTIOBUII MMeeT MacIITab-
Hble orpaHnyeHys. YeM Menbue MacITad
VICCTIeJOBAaHMIT, TeM Ooriee OrpaHNYEeHO
IpUMeHeHMe MeTOAa JaHAUIA(THON UH-
pukanyu. ITpy MenKoMacTabHBIX MC-
CIeOBAaHMAX C CeBepa Ha IOT JJOCTOBEP-
HOCTb CBSI3NM  «IAHAIAQT-Mep3/n1oTa»
yMeHnblaetcs [33].

CnefyeT OTMETUTb, YTO VHAMKAIIVIA
MEep3/IOTHBIX XapaKTepUCTUK dYepe3 06-
MK aHpmadTa HeofHO3HayHa. Tak,
CpefHerofoBas TeMIIepaTypa MEp3JIbIX
nopop He mnoppaérca mHAMKauuu. Ilo
¢dusnoHOMMYHOCTN MaHAmAdTa MOXKHO
flaTb UM JIMIIb KaueCTBEHHYI0 OLEHKY
TEIUIOCOfiep>)KaHMA:  CcaMble  XOJIOfHbIE,
caMble «rerble» [17; 32]. A BOT nbgu-
CTOCTb MEP3/IBIX IOPOJ, — MHAULMPYeMas
XapaKTepUCTHKA, T. K. OHAa 3aBUCUT IIpe-
KJie BCETO OT COCTaBa IIOPOJ, YTO HOCTa-
TOYHO IIPOCTO Pa3/INYUTh IO PACTUTE/Ib-
HOCTY Ha a9po- ¥ KOCMOCHMMKax [50].

OrypenbHas HUIIA — MHAMKALNA KPUO-
TeHHBIX penbed0o06pasyonyx mporec-
coB. O630p 110 mybmmkanmit poccuii-
CKMX M 3apyOeXHBIX NCCIIefloBaTeNel,
NOCBALICHHBIX MX WU3YYEHMIO, IIpef-
craBieH B pabore A. V. Kussxosa u
M. O. Jleitbman [42]. B nmocnennue ropbl
PANOM Y4YEHBIX BBIIOIHEHBI 3HAYMMble
VICCTIefIOBAHMIA 110 BBIAB/ICHUIO YPOYMII —
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VIHIVKAaTOPOB MEP3/IOTHBIX YC/IOBUII C
y4€TOM IOTEIUIEHMs Kaumara Ha Espo-
neiickoM Cesepe [21], B SkyTuu [36], Ha
3anaje CpegHecuOMpCKOro II0CKOTOPbA
[5; 17; 43].

JlanmmaTHO-CTPYKTYPHBIT ~ METOJ,
IPUMEHAETCA JyIA OLIEHKM IIPOCTpPaH-
CTBEHHOJ M3MEHYMBOCTY VHXXEHEPHO-
TeOKPUONIOrNYecKnx ycinouit. CreneHb
pasHo00Opas3usA U XapakTep BHYTpPEHHeil
CTPYKTYPBI Ka>KIOT0 PETOHa JIydlle BCe-
rO pacKpbIBaeTCsA 4Yepes3 MX JaHAUIADT-
HBIIl PUCYHOK, TaHAIIA(THYIO CTPYKTYPY
[1;33]. [1119TOr0 MCTIOIB3YE TCS IIPOCTEN -
NIl ToKasarenb — Habop naHpuadTos
Pa3HBIX BUJIOB, TOUHEE — MX IIPOLIEHTHOE
cooTHolIeHMe.  [eomH(OpMaLMOHHbBIE
TEXHOJIOTUY IIO3BOJIAIOT OCYILIeCTBIIATD
nopo6HbIe KapTOMeTpUYecKne usMepe-
HYS C TIOMOIIBIO CIIEIMA/IbHBIX IPUJIO-
KEHMII 11 110 ¥IX pe3y/IbTaTaM CTPOUTD Ta-
OMIUIIBI U TYCTOTPAMMBI, T. €. IPOBOJUTD
npoctpancTBensblit [VMIC-ananus Teppu-
TOPUY, KOTOPBIiI CYLIeCTBEHHO MOBBIIIA-
eT MH(QOPMATMBHOCTb Pa3INYHBIX KapT
JUIA BCECTOPOHHEIO aHajayi3a pailoOHOB
BEYHOI MEP3/IOTHIL.

Mep3noTHble XapaKTePUCTUKY, TaKMe
KaK TeMIepaTypa, KPMOI€HHOe CTpoe-
HIIe TIOPOJI, MIX Ce30HHOE IIPOTauBaHMe 1
IIpoMep3aHIe, a TAK)Ke KPYOTeHHbIe IIPO-
LIeCChl JIO/DKHBI PacCMaTpUBAaTLCA IIOf
9KOJIOTMYEeCKUM YI7IoM 3penus. Heobxo-
IVIMbBIM 3/IEMEHTOM CTAaHOBMUTCA KaJacTp
Han6osiee OIACHBIX KPMOT€HHbIX IIPOLiec-
COB JIETHETO U 3VIMHETO PsAJa, KOTOpbIe
clefyeT M3ydaTb B IlepByl0 odepenb. K
5KOJIOTMYECKY OITACHBIM IIPOLeccaM JIeT-
HETO IIepUOJia OTHOCAT: TePMOKAPCT, Tep-
MO3pPO03M1I0, TepMoabpasuio, COMMEIIOK-
LIVI10, TIOIBVDKKY KYPYMOB; @ K 3MIMHEMY:
Iy4eHue, HajlefeoOpa3oBaHye, MOPO-
3000i1HOe pacTpecKMBaHNeE, JIABMHHYIO
aKTMBHOCTb M IPOLIECCHI, CBA3aHHBIE C

SKCTPEMAJIbHbIM CHETOHAKOIIJIEHNEM [20;
29; 39]. ConogumHATh 3TU MPOLECCHI 110
CTeIIeHM 5KOJIOTMYEeCKON YTPO3bI Ype3Bbl-
YallHO CJIOXKHO.

KiroueBbIM IIOHATMEM TI'e03KOTIOIMNI
KPUO/IUTO30HBI ~ ABJIACTCA  «YCHMOUYU-
80cmb 1AHOUAPMA» KaK CHOCOOHOCTD
HPOTUBOCTOATh TEXHOI'€HHOI aKTUBM3a-
M) KPUMOTEHHBIX IIPOLIECCOB, KOTOpbIE
MOTYT IIPUBECTY K HEOOPAaTUMOMY YXYA-
IIEHVI0 SKOTIOIMYECKON OOCTAaHOBKU M
HeJJOIyCTUMBIM JlepopMaLAM MHXKEeHep-
HBIX COOPY)XEHMII, Hapsly CO CIIOCOOHO-
CTBIO K CAMOBOCCTQHOBJIEHUIO (CMHOHMM:
«IUTOKPUOTEHHAsl YCTONYMBOCTb JIAH-
madtar) [31]. [Ina oueHKM ycToirdmBO-
cT naHpmadTa K OMACHBIM IIPUPOSHBIM
npolieccaM CTyAeHTaM JaéTcs 3a/jaHue, B
KOTOPOM OHJ CaMJ OIIpefe/IAT HeobXo-
AMMBIe [UIs OLleHKY IapaMeTpsl (Tab. 1).

Hioke mpuBopguTcs momraroas MH-
CTPYKLMsA IIPOBENEHMA OLEHKU IIOTEH-
LIVIaJIbHO YCTOMYMBOCTH JIAaHAIIA(TOB B
0030pHO-pernoHanbHOM MacuiTabe.

Ouenka ycmotiuu6ocmu KPuo2eHHbvIX
2eocucmem Ha npumepe meppumopuu
3anaonoii Cubupu. Ilpouenypa oreH-
K/ YCTOWYMBOCTU T€OCHCTEM KPMOJIM-
TO30HBI K AHTPOIOTEHHBIM Harpyskam
MeXaHNYeCKOro XapaKkTepa OCHOBaHa Ha
aHa/lM3e BIVMAHUA BeRYLIMX IPUPOIHBIX
(baKTOpOB Ha CHIDKEHVE VX JIMTOKPUO-
TEHHO YCTOMYMBOCTU IIOJ, JEICTBMEM
HarpysoK, IPUBOJAIINX K aKTUBU3ALVN
KPMOTEHHBIX IporieccoB. OlieHKa coCTo-
UT 13 HECKOJIDKUX 3TAIOB:

1.Ot60p  BegymuxX  IPUPORHBIX
(baKTOpOB, OKa3bpIBAIOIIMX BINAHME Ha
YCTOMYMBOCTD NaHAMAPTA K HaTPy3KaM.
Hanpuwmep, pns nanguadros 3amagHoin
Cubupnu [37] ato 6ymeTr pacuneHEHHOCTD
penbeda, coCTaB M TemIepaTrypa IPyH-
TOB, I/TyOVHa CE30HHOTO IIPOTaMBaHNA/
IpOMep3aHMs M yBeIM4eHMe e€ Iocie
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Tabnuya 1/ Table 1

ITpumep 3agaHuA O OLIEHKe YCTOMYMBOCTY TaHAmAadTa K comumoKuym /
An example of a task to assess the resistance of a landscape to solifluction

KpyTtnsna ckmoHos,
JIbgucrocTh, %

<0,2

0,2-0,4

0,4-0,6
>0,6

YcnoBHble 0603Ha4YeHUs KaTeropuil YyCToOM4MBOCTU NPUPOAHBLIX KOMMJIEKCOB:

Y — ycTonumnBble;
OVY — OTHOCUTESBHO YCTONYMBbLIE;

HapyIIeHMil, a TaKKe BOCCTaHaB/IMBae-
MOCTb PacTUTETbHOCTH.

2. IlocTpoenue TabMMUbl U PaHXU-
pOBaHMA BCeX BBIOPaHHBIX (PAKTOPOB IO
CTeIleH! MX BIUAHUA Ha YCTONYMBOCTD
nanpmagToB (Tadm. 2).

3. IpHUCBOEHME KaXKIOMY JNaHAWADTY
COOTBETCTBYIOLIETO SKCIIEPTHOro Oama
no KaxpoMmy cakTopy. VIHTerpambpHoe
B/IMAHME BCeX IOKasaTesieil Ha yCTONYM-
BOCTbD JIAHAIIA(TA OLEHNBACTCA CYMMOII
6annoB. Jlanee MPOBOAMUTCA UX PaHXKM-
poBaHNMe IO 4 TIpynmaM YCTONYMBOCTU
(Tabim. 2).

VIMeHHO 110 3TOii METOAVKE COCTaBIA-
nacp «Kapra ycroitunBocTit 1aHAmagToB
KpMONTO30HBI 3anagHoit Cubupu» mac-
mraba 1:4 000000 [31; 37]. ITogob6ubIe
KapTbl MOTYT OBITb Ha3BaHbI KAPTAMI PYIC-
Ka OCBOEHNS, KapTaMyu 3KOIOIMYecKOi
omacHocTy 1 mp. IltaBHOe, 4TO Takoi THI
KapT OTpakaeT BayKHENIIYI0 Te03KO/IOTH -
4eCKyl0 0COOEHHOCTDb — IOTEHIL[MATbHYIO
YCTOMYMBOCTD JaHAIIA(TOB KPUOIUTO-
30HBI K aHTPOIIOT€HHBIM Harpy3KaM.

IIpn omeHke Mep3/IOTHO-3KOIOTMYe-
CKOTO COCTOSIHWSA JIaHAMA(PTOB BHIOK-
paroTcs NpuponHble GaKTOPBI, KOTOPbIE

OH — oTHOCMTENbHO HEYCTONYMBbIE;
H — HeycTON4YMBbLIE

Hcmounuxk: cocTaBieHo aBTopamu 1o [23]

TUIU3UPYIOTCA 10 3-4 TpajjaliusaM pucka
OCBOEHUIS, I Jlajiee PasMIHBIMI CIIOCO-
6aMu COnOCTaBIATCA. UMCIO U CHEKTP
9THUX IIOKa3aTeseil PasjNdHbl B 3aBUCK-
MOCTY OT PETVOHA/IbHON CrennpuKu u
Maciraba vccinefgoBannit. Ber6op daxro-
poB He yHuduuposas. Tak, Ipu oreH-
Ke JINTOKPMOT€HHOTO COCTOSHUS JIs
VHXXEHEPHbIX Ilefiell BbIOMpaeTcsa psf
KpUTEpNeB, BIUAKIINX HANPAMYI Ha
HOTeHIVa/IbHYI0 aKTUBM3ALMIO HeXKela-
Te/IbHBIX KPUOTEHHBIX IIPOILIECCOB, CBA-
3aHHBIX C (Pa3OBBIMM ITEPEXOfiAMY BOJBL.
9TO IBAVCTOCTD U TeMIIepaTypa MEP3/IbIX
HOpOf, INIyOMHAa CEe30HHOIO IIPOTamBa-
HIsL VIV [IPOMeEpP3aHus, peibed, Temno-
M3OJIALVIOHHbBIE CBOJICTBA PacTUTEIbHO-
CTH ¥ CKOPOCTb €€ CAMOBOCCTAHOBJICHYSL.
Jl/I1  OLEHKM PecypCHO-OMOTUYECKOTO
COCTOSTHMSA IPUPOJHBIX KOMIIIEKCOB BbI-
OMPpaTCs MOKa3aTeny CaMOBOCCTAHAB-
JIMBAEeMOCTY PACTUTENPHOIO IIOKPOBa,
XO3SIJICTBEHHO!I IIEHHOCTM (B IIEpPBYIO
OYepenib, O€HEEMKOCTb ITACTOMIIHBIX
YTOAuit) ¥ IPUPOJOOXPAHHON 3HAYMMO-
ctu [13; 31]. IlepBas rpynma ¢axropos
BK/IIOYAeT TPaJVLIMOHHbIE YHVUBEpPCAyb-
HbIe [TapaMeTPHI.
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Tabnuya 2 / Table 2

Benymie ¢pakTopsl, onpeensiomye IOTEHIIATbHYIO YyCTOMYNBOCTD TaHAmAad-
TOB KpMOINTO30HbI 3anmagHoit Cnbéyupy K MexaHm4ecKuM Bo3eiicTeusaM / Lead-
ing factors of potential sustainability of permafrost landscapes in Western Siberia

- OneHka BIUSHUA B Ga/max
MPOHbIE
pvp 1 6amn 2 6amna 3 6amna 4 6anma
daxropsr
(ne Bmuser) | (cma6o Bamser) | (3ameTHO BmsAeT) | (Hapymaer)
Pacunenénnoctp
enbeda (peBpllIeHE
penbega (np 5-25 25-30 50 5
BOJOpasfena Hafl ype3oM
pexK, 03ép), M
nepecanBaHue
MTeCKU .
CocraB IpyHTOB (cymecu) necKoB (cyreceit) | CYI/IMHKY (T/IVHBI) Topd
¥ Y TJINH
HIDKe —5 nnn oT -2 10 -5 ot -1 1o -2 ot 0 1o -1
TemmnepaTypa rpyHTos, °C
paryparpy ’ Boinie 0
CyMMapHast TIbINCTOCTh
yMMapHan Ioh 10 10-35 35-50 50
(BmasxHOCTB), %
PacTurenpHoCTb 75-100 50-75 25-50 0-25
(BoccTaHABMBAEMOCTb, OpICTPO cpenHe MeJI/IeHHO IPaKTUYeCKN
IIPOEKTUBHOE IIOKPbITE BOCCTaHaB- | BOCCTAHAB/IMBA- | BOCCTAHAB/IMBA- | HE BOCCTAHAB-
Ha 10-i1 rox), % JINBAETCA eTcs eTcs JINBAETCA
[1y6uHa Ce30HHOTO IIPO-
He yBe/IN4YNBALCT-

TaMBaHVSI — TPOMEP3aHMsL. YBEINYNBACTCA B | YBEIUYUBACTCA B

.. U3MEHSETCS, ca 6onee yeM
YBenmueHnne e€ mocyue Ha- 1,5 pasa 2 pasa

. YMEHDBUIAETCH B 2 pasa

PpyLIeHNIT

1. Temneparypa TOpPHBIX IIOpPOf, B
BEpXHell 4YacT [0 ITTyOMHBI, COOTBET-
CTBYIOILEII C/IOI0 TOJOBBIX TEIIO000pO-
toB (10-15M) M JIBAUCTOCTD, KOTOpBIE
OIIpEeNIENIAI0T VHTEHCUMBHOCTD OTTaMBa-
HuA mopop. Yem HIbKe TeMIeparypa u
MEHBIIIE IbAVICTOCTD MEPSJIBIX IIOP O, TEM
MeHblIIe PUCK BOSHMKHOBEHMs HeOJIaro-
IIPUATHBIX KPMOTE€HHBIX IIPOLIECCOB, B TO
K€ BpeMsA Ha TaJIbIX ITOPOJAxX MX MHTEH-
CUBHOCTD TaK)Ke 3aTyXaeT.

2. TemmonzonALMOHHbIE (IIPOTEKTOP-
Hble) CBOJICTBA HAIIOYBEHHOTO ITOKPOBA,
00yC/I0B/IMBAIOIIYIE COXPAHHOCTD TeMIIe-
PaTypHBIX YCTOBUI MEP3/IBIX TOpof. Yem
O o7Iblie TPOEKTUBHOE ITOKPBITHE, BBICOTA
PacTUTENIBHBIX COOOILIECTB U MOIJHOCTD

Mcmounux: coctaBneHo aBTOpamu 1o [37].

Top(ba, TeM OIIaCHee €€ YHUUTOXKEHME [18;
31]. 3amuMTHBIE CBOICTBA HAIIOYBEHHO-
ro IOKPOBa KOCBEHHO KOPPEIMpPYIOT CO
CHETO03a/Iep>KMBAIOIIeil  CIIOCOOHOCTBIO
PacTUTENbHBIX COOOIeCTB: YeM 6osblie
TyCTOTA PACTUTEIBHOIO IIOKPOBa, TeM
BBIIIIE CHETOEMKOCTD JaHauadra, a 3Ha-
YNT, B C/IyYae CBEJeHNS PacTUTETbHOCTI
BEPOSITHOCTb ~ aKTMBM3ALMU  OIACHBIX
IIPOIIeCCOB pe3Ko yBemmuntcs [35]. OtoT
napaMeTp B OCHOBHOM OIIEHMBAeTCs B
KPYIHOMACIITaOHBIX UCC/IETOBAHNAX.

3. CKOpOCTb ~ CaMOBOCCTAQHOBJICHVIS
PAacTUTENLHOCTU IOC/Ie HApPYIIEHUs, OT
KOTOpOJT 3aBUCUT, HACKOIBKO OBICTPO
nmaHpmadT BepHETCA B HOHOBOE COCTO-
sHMe. JTOT IapaMeTp 3aBUCUT OT MHO-
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xecTBa (PaKTOPOB, TAaKMX KaK THUII pac-
TUTENIPHOCTY (BMIOBOE pasHOOOpasue,
BBICOTA PACTEHMII, CTENEeHb IIPOEKTVB-
HOTO IOKPBITUA), XapaKTep YBIa>KHEHV,
CKOPOCTb BeTpa, KOJIMYECTBO TeIia (9KC-
nosunys) u ap. IIpu ero panxmupoBanun
OOBIYHO ONMPAIOTCA HAa MOHMTOPMHIO-
Bble HAONMIONEHMA M3BECTHBIX reoboTa-
HukoB. Hanpumep, mis 3anaguoit Cubu-
pu ato paborsr H.I. Mockanenko [18],
. C. nbunon [24], 1. B. MockoBYeHKO
[19]. B 0630pHO-pernoHanpHbIX MaCIITa-
6ax 3TOT (paKTOp YMECTHO 3aMEHUTD 6110-
HPOAYKTUBHOCTBIO. YeM MeHblIe TTOTeH-
I111aJI BOCCTAHOBJICHN S, TeM OOJIbIlIe PUCK
aKTMBU3AIVM KPUOTEHHBIX ITPOIIECCOB.

Bropas rpynmna - pernonanbHble (ak-
TOpPbI, KOTOpBIe CBA3aHBI B OCHOBHOM
C KIMMAaTHYEeCKVUMU M TeoMOpdOIOru-
yeckumy ocobenHoctsamu. Hampumep,
Pa3MbIBaeMOCTb MEp3JIBIX [MCIIEPCHBIX
HIOPOJI, CTEIIeHb PacYIeHEHNUA U KPyTH3-
Ha CKJIOHOB, COCTaB I'PYHTOB (OT KOTOPO-
rO 3aBUCUT VI3MEHEHJEe MOLIHOCTY CIIOA
CEe30HHOTO OTTaMBaHUA: 4eM TIpybee n
KpyIIHee COCTaB I'PYHTOB, TeM OoOJblie
3TO M3MEHeHNe IIPU TeXHOIeHe3e), II0JI0-
JKeHue B penbede u 1p.

B nocnegnee BpeMs 0co0OYI0 aKTyaIb-
HOCTb IIpHoOpeTaeT CUCTEMHBIN MOXOJ
K OL|eHKe 11 KapTorpadupoBaHUIO COCTO-
sAHMA JMaHAuAdTOB B 067acTM BEYHOI
Mep3/I0ThI, IIO3BOJIAIONINIT  BBIAEIATD
Ha KapTax apeajbl PasIM4YHON CTeIeHM
OIIACHOCTH, KaK JyId MH)XEHEPHBIX CO-
opy)XeHuit, Tak u mas 6motsl. Ilo aToOM
IpUYMHE B Kypcax KpaTKO OCBEIaeTcs
HpoLeAypa UHTETPATbHON OLEHKMN JINTO-
KPMOTEHHOI YCTOMYMBOCTY TAHAIIa(TOB
K IIPOSBJICHMIO HEXXEeAaTeIbHbIX KPUO-
TeHHBIX IIPOLIECCOB HapsAMy C UX 6uope-
CYPCHOJI LleHHOCTBIO [13].

Ha npumepe psjja KI04eBBbIX y4acT-
KOB, PAaCIIOJIO>KEHHBIX B Pa3HbIX pajloHax

KPMOIMTO30HbI, 000CHOBBIBAETCSI BBIOOP
OLIeHOYHBIX (PaKTOPOB ¥ pas3/IMIHbIe CIIO-
COOBI UX COMOCTABJ/ICHVSI C LIeJIbIO IIOTTY-
YeHNs MHTETPA/IbHbIX MHIEKCOB [/Is PaH-
KMPOBaHNs JAaHAWAPTOB IO CTEIeHN
YSI3BMMOCTH K OCBOEHMIO.

IIpn nposegeHuUM  MHTETpPaabHON
9KCIIPeCC-OLeHKM  CTO/Ib  Pa3sHOPO[-
HBIX  (DAaKTOPOB  MEp3/I0THO-3KOJIO-

TMYECKOTO COCTOSHMA TEPPUTOPMIl C
PasIMYHBIMU  eUHMLAMU V3MEepeHMA
NPUMEHSAIT KOMMYeCTBEHHbIE KPUTePUN
OLIEHKVM - WHJEKCBbI, KaK TO: K0adpdu-
LMEHTbl MEp3JIOTHON YCTONYMBOCTU —
KMY, skonorudeckoi1 ormacuoctu — K90,
koadbunment onachoctu — K u up. [31],
YTO CyLIeCTBEHHO O0jIerdaeT KapTorpa-
¢duposannue [6; 13].

Crioco6bl BBIBEIEHVs MHTETPATbHOMN
OLIEHKM) YCTOVYMBOCTY 3aBUCAT OT TaK-
COHOMMYECKOTO paHra reocrucreM [48].
IIpakTMKa mOKasajma, 4TO MAAA Leei
CPaBHUTE/NILHOTO aHa/IN3a YCTONYNMBOCTI
reOCHCTeM PErMOHAIbHON Pa3MEepPHOCTH
JIOITYCTUMO HPUMEHATb Ka4eCTBEHHYIO
OLIEHKY ¥ JlaKe OIEepMpOBaTh IPOCTHIM
CTIOKEHUEM IIOKOMIIOHEHTHBIX 6ajlIoB.
B kpymHOMacIiTaGHBIX MCCIEIOBaHMAX
1e71ecO00pasHo  VMICIONIb30BAaTh MHOTO-
(akTOpHBII KOPPESALVOHHDI aHAIN3
OLICHOYHBIX KPUTEPUEB, KOTOPBLIil, BO-
HepBbIX, ITO3BOJIAET OLICHNMBATbH 3HAUM-
MOCTb TOTO W/IM MHOTO (paKTopa U, BO-
BTOPBIX, TNpUOMMKAET KaueCTBEHHYIO
OLIEHKY K KOIMYeCTBeHHOU. Bo Bcex
CTy4asX TPaAMIMOHHO JCIIONIb3YIOT 9KC-
HepTHbIe 6ajUIbl, KOTOpbIe MO0 IPOCTO
CK/IaJbIBAIOT, /MO0 BBIBOUAT CpefHee
apudmerndeckoe (pexxe — CpenHee reo-
MeTpuyeckoe), M1b0 MCHONb3YIOT pac-
4ETHO-CTATUCTUIECKIIE METOJIBL.

B ropax reoskonormyeckue mpo6ie-
MBI B OCHOBHOM IIPMYPOYEHBI K peKpea-
LIVIOHHBIM LIEHTPAM M CBA3aHBI B IIEPBYIO
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odepe[ib C BO3MIEICTBYEM JIaBUH. B3anmo-
IelicTBME YeloBeKa M NPUPOAibl B Topax
YCUINBAETCH, COOTBETCTBEHHO, IIPUPOJ-
Hble IIPOLIECChI CTAHOBATCA OIACHBIMU
mst mogeit. II0CKobKy ys13BMMOCTD 00b-
eKTOB K BO3JIe/ICTBMIO OIIACHOTO IIpH-
pPOIHOro Ipoliecca pasHasg, TO M OIac-
HOCTbD /Il HUX JJO/DKHA OoT/IMyarthes. s
OLIEHK!M JIABMHHOM OIIACHOCTM M PUCKa
IepBOHAYa/IbHO HEOOXOAVMMO OIIpefie-
JINTDh TUIIBI OO'bEKTOB, 110 OTHOLICHNIO K
KOTOPBIM OyieT IIPOU3BOANTELCA JaHHASA
OLIeHKa, a TakXe reoduanmyeckne mapa-
MeTpbl JIABUHHOII [eATelIbHOCTHU, 3aTeM
HY>KHO BBIABUTb YA3BMMOCTb KaXK[[OTO
VI3 BbIJIe/ICHHBIX TUIIOB 00beKTOB. Takum
06pa3oM, OlleHKa JIaBMHHOI ONACHOCTU
B OT/IMYME OT JIABMHHONM aKTMBHOCTHU
JIO/DKHA YYUTHIBATh He TOJIBKO reousu-
4yecKue I0Ka3aTeny JTaBMHHON JeATelb-
HOCTH, HO U COIIMA/IbHO-9KOHOMMYECKIe
rnokasarenu oobekra [47].
ITapameTpamu, KOTOpble XapaKTepu-
3YIOT CUJIy BO3[ENCTBUA JIABUH, MOXHO
CYMTATh: 00BEM, MOBTOPAEMOCTD, Hajlb-
HOCTb BBIOpOCA, IPOJO/DKUTENLHOCTD
JTABMHOOIIACHOTO IIepMOfia, CUIY yAapa,
KO/INYECTBO JTABUHOCOOPOB Ha 1 IOTrOH-
HBIIl KMJIOMeTP [iHa monuHbl. Colyaib-
HO-3KOHOMMYECKNE TapaMeTphl 3aBUCAT
OT 00beKTa, /I KOTOPOTO IPOBOAUTCS
OLIeHKA, TAKMMI MOTYT OBITb: IVIOTHOCTD
Hace/leHM s, KOJIMYeCTBO /Iofiel, KOTopble
HaXOJATCsA Ha JTAaBMHOOIIACHOM CKJIOHE B
TeyeHNe JHA U B TeYeHNe 3MMHETO Ce30Ha,
Marepuasbl, U3 KOTOPBIX IIOCTPOEHBI CO-
OpY>KeHM, BeNNYMHA TPAHCIIOPTHOTO I10-
TOKa, CTOMMOCTHBIE [10Ka3aTe/, XapaKTe-
pusylolye pasMep BO3MOXHOIO yiiep6a.
MeTozibl OLI€HKM, KOTOPbIE OIIMPAOTCA Ha
06e 3T! COCTaB/IANINE IPENCTaBIeHbI B
paboTax psija aBTOpoB [4; 40; 45].
PesynbraToM OLleHKM JIaBMHHOII OIlac-
HOCTH ABJIAETCA OIIpefie/ieHNe 30H C pas-

HOJl CTEIEHbI0 BO3MENCTBUA, KOTOpBIE
OTpPakalOT Ha OLIEHOYHOI Kapre. Puck
ABJIAETCA KOMMYECTBEHHOM MEpOl omac-
HOCTU U OIIpeJieNAeTcsl C IOMOIIbIO CTa-
TUCTMYECKMX JJAHHBIX, MaTeMaTU4eCcKuX
dbopMyT WM VMUTALVIOHHBIX MOfeeit
[3; 40; 47]. O4eBuAHO, 4TO pacyETHbIE
3Ha4YeHMs pUCKa OYAYyT XapaKTepHBI I
COBpEMEHHDBIX KIMMAaTU4YeCKUX ¥ 9KOHO-
MU4YecKnx ycnosuil. I1pu ux nsmenenun
OymeT MEHATbCA Y CTeleHb OIACHOCTU
[39]. Ouenka prcka Heob6xoyMa 151 pas-
PpabOTKM 9KOHOMIYECKOTO 0O0CHOBAHMS
U peann3alyy 3alUTHBIX MEPOIPUATHIL,
CIIOCOOHBIX NIPEJOTBPATUTD MV CHUSUTD
BO3MOJKHbIE IIOTEpPY, CBsA3aHHbIE C BO3-
TeICTBUEM CTUXUITHO-Pa3PYLINTETIbHBIX
IIPOLECCOB.

B cuny cnoxmBmmxcsa Tpaguuuin B
re09KO/IOTMYECKMX OlleHKaX MIMPOKO JC-
HOJIb3YIOT 3KCIEPTHbIE OAJUIBI /I CPaB-
HUTETbHON XapaKTePUCTUKM OODBEKTOB.
JlocTOMHCTBO Ga/UIbHBIX OLIEHOK — BO3-
MOYXHOCTb CPaBHUTEIbHOT'O COIIOCTaBJIE-
HUA KOJMYECTBEHHBIX M KadeCTBEHHbIX
XapaKTepUCTHUK, BO3SMOXXHOCTb (GOpMaib-
HOTO BbIJIe/IEHN OITACHBIX 0OBEKTOB IIPK
Ha/muuy camoii o6bueit nupopmanumu. K
HEJOCTaTKaM CJleflyeT OTHEeCTU — OTCYT-
CTBUe y 6a//IOB HEKOJl PasMEPHOCTH, UTO
3aTpyfHAET OOIIyl0 KOTMYECTBEHHYIO
oleHKy [25]. BeiTyeT MHeHue, 4TO mpU
IPOBefIeHNM OLIEHKM KadecTBa TeppUTO-
pun, mobbie apudMeTnIeCKIe NeiICTBY
¢ 6amtamu (0COOEHHO UX CIOXKEHUE) He
UMEIOT CMBbICTTa MMEHHO W3-3a OTCYT-
CTBUA Y HUX padMepHOCTH. UTOOBI OLleH-
Ka IIpOBOAMIACh 6ojee KOPPEKTHBIM
crocoboM, IpeijiaraeTcsi COBMeENIaTb
HOPAJKOBYI0 ¥ MHTEPBA/JIbHYIO IIKaJIbl
nsmepenuit. IIockonbKy WMHTepBalbHAsA
IIKaja MMeeT Mepy, TO Bce OajuIbl, Io-
Jly4eHHbIe C e€ IOMOILIbIO0, OYAYT VIMEeTb
UM ¥ COOTBETCTBYIOIYI0 Pa3MEPHOCTb.
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C 9TOl1 1Ie/IbI0 MBI MCIIO/Tb30BaIN TTOHA-
Tue «eHT KadecTBa» 1o [O. I. CuMoHOBY
[25] ¥ IpemnmoXXMIN MCHIONb30BaTh IIKa-
JIy LIEHTOB — MAacCIITaOHYIO JIMHENKY i
omlpefe/NeHNns MeXOa/IbHBIX paccTosA-
HUIA, TPaflypoBaHue KOTOPOii 1o pybe-
»KaM KauyeCTBEHHbIX VI3MEHEHMII OOBIYHO
IPOBOAMTCA HAa OCHOBAHUM OLIEHOK 9KC-
neptos [12; 31].

PaccmorpuM mpouenypy HpuBA3KM
0a/UIbHBIX OLIEHOK Ha IIKaJjle IIeHTOB Ka-
vecTBa (puc. 1), ucnonbays pakTndeckui
Marepuan Tabmuupl 2. CHavana co3faém
2 HIKaJIbl: Ha HVDKHEN MHTEPBAJIBHOM OT-
K/IaJbIBaeM II€HTbI KauecTBa, a Ha BepX-
Heil mKane — 6amwisl (ot 1 1o 4 mo mepe
YCUIeHUsI BO3IENCTBMA). MeXay HuMu
pasMellaeM LIKaJIbl BeAYLIIMX (aKTOPOB.
B manHOM cny4vae ux 6. [Janee nmposogum
pyOexxn Ga/IbHBIX OLIEHOK BIVSHUS Ha
CHIDKEHIE YCTOMYMBOCTY C YYETOM BbI-
OpaHHBIX 6 PaKTOPOB, MPOEKINN KOTO-
PBIX Ha HIDKHIOK MHTEPBA/IbHYIO MIKATY
BBIP@XXAIOT Oa/UIbHYI0 OLIEHKY BepXHeil
IIKasIbl B IjeHTaX. IIpu aTom Tpaguion-
Hble OLIEHKM B 0a/TaX He TOIbKO COXpa-
HAIOTCS, HO U TOTIONTHAIOTCS OL[eHKOM MX
COOCTBEHHOTO Beca B LIeHTaX B IHTEpBa-
ne o1 0 (He Biuser) 1o 100 (rIoMHOCTHIO
Hapymaet). Hambonmpiyio ysI3BUMOCTb
ISl OCBOEHMsA, C T.3p. IPOABIEHNA Je-
CTPYKTUBHBIX 3K30T€HHBIX IIPOIIECCOB
(6amn 4), mpencTaBIAIOT IIOCKUE C1abo-
pacuieHEHHbIE JTAHAMAPTHI CO CpefHe-
rOfIOBOJ TeMIleparypoll rpyHTa ot 0 mo
-1°C, cnoxeHusle TOpdoM, C JIBAUCTO-
¢TI0 60mmee 50%, ¢ HU3KOI BOCCTAHAB-
JIMBAEMOCTbIO (IPOEKTUBHOE IOKPBITUE
MeHee 20%), B KOTOPBIX MOILIHOCTD CJIOSI
CE30HHOTO IIPOMep3aHNs1/IIPOTaVBaH
MOXKET YBE/IMYUTBCA B CITydae MeXaHu4e-
CKMX HapyIIeHMII UX IOBEPXHOCTHU bortee
4eM B 2 pasa (puc. 1) [31].

[l TOro 4TO6BI MOKA3aTh JIOTUKY CO-
BMeleHNA ITOPALKOBON ¥ MTHTEPBAJIbHON
IIKaJ/I, CTYJAEHTaM IIpeflaraeTcs Kiwue-
80e 3adarue, B KOTOPOM HeOOXOIMO:

1. BeIOpaTh  3-5 QakTOpOB, BIMAIO-
IIMX Ha OIACHOCTH/PUCK/yCTONYNBOCTD/
BEPOATHOCTb  IIPOSIBJICHUS  ONACHOTO
KPMOTE€HHOTO M/IM HMBAIbHO-T/IALVAIIb-
HOTO IIpOLiecca;

2.cuenatb rpaduyuecKmil  pUCYHOK
IIKaJI, BbIOpaHHBIX Ha (OHe HIDKHe
IIeHTOBOII LIIKAIbI;

3. pawxupoBarh (0OBEKTDI, TEPPUTO-
pun, MaHAmAadTh) 10 3 CTEIeHsAM omnac-
HOCTU/PUCKY/yCTONYNBOCTI/BEPOATHO-
CTU NIPOSIB/ICHNS;

4. cocTaBUTb TabOMUIy C IEHTOBON
OLIEHKOJ IO KaXA0My (GakTopy 1 ¢ 00-
muM koadouimeHTom (cpenHeapudme-
TIYECKVM/CpeJHereOMe TPUYECKIM);

5. cgenarb 2 BbIBOJA IO JIEBOI U IIpa-
BOJl YaCTM PUCYHKA C YCTHBIMU IOSICHE-
HUSIMU 10 BBIOOPY aKTOPOB.

B kayecTBe mpuMepa paccMOTpUM
OIHO M3 BBINOJIHEHHBIX 3afIaHMIl C pe-
3y/IbTAaTOM BBIOOpPA IIKa/Mbl OGaIBHBIX
PacCTOSAHWIT JUIA OIpefie/ieHNs CTeIeHN
nMaBMHHON omacHocTy (puc. 2). CreneHb
JIaBVIHHOJ OIIACHOCTU B JIaBMHOCOOpe
MO>KHO OIpefeNnTb B TPEX rpajalusax:
KaK BBICOKYIO (3 6ama), cpenHiorno (2 6a-
ma) n Hu3Kyto (1 6asn). Kaxpjoit crenenn
BO3[IE/ICTBUA COOTBETCTBYET CBON [Ma-
nma3oH napametpoB. CreneHb JTaBUHHO
OIIACHOCTM 3aBUCUT OT 4YeTHIPEX ak-
TOPOB: KPYTM3HBI CKJIOHa; TOJILIVHBI
CHEXXHOTO IIOKPOBa B JIABMHHOM OYare;
VMHTEHCMBHOCTY BBINAJEHNUA OCA/IKOB
U KOJIMYECTBA YeJI0BEK, KOTOPbIe HAaXo-
mATcs B maBuHOCOOpe [3]. VIX 3HaueHms
paclpeieNIATCA € MCIOTb30BaHMEM
PAaBHOMEPHBIX JI HEpPaBHOMEPHBIX IIKaJl
IJIA KaXKTOV U3 TPEX CTeIleHell TaBUHHOM
OIIaCHOCTHL.
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Puc. 1/ Fig. 1. CooTHOIIeH e OI[eHOYHBIX IIKAJI [T0Ka3aTesiel], BIMUAIOMNX Ha MHTEHCHBHOCTD
IIpOSIBJICHNA KPYOTEeHHBIX IpolieccoB B 3amapgHoit Cubupu / The ratio of scales of indicators
affecting the intensity of cryogenic processes in Western Siberia

HUcmounux: [31; 48]
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Puc.2 / Fig.2. ®akTopbl TaBUHHOIT OacHOCTH Ha (oHe neHToBOI mKane! / Avalanche hazard
factors on a cent scale background
Vlcmounuk: COCTaBIeHO aBTOPaMU
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3HaYeHMI0O  KaXJOro  IIOKa3aTess
IPUCBANBAETC COOTBETCTBYIOLIEE KO-
JINYeCTBO L[EHTOB. B pesynbrare pac-
CUMTBIBAETCSI CpelHEe TFeOMETPUIECKOe
HO/Ty9eHHBIX 3HAYEHUIT, KOTOPOE MOX-
HO HasBaTb KO3 UIMEHTOM JIaBMHHOI
onacHocty (Tab. 3).

Takum o6pasoM, U3 puUCyHKa2 U Ta-
O/MULBL 3 CTIEyeT, YTO HU3KAS CMmeneHb
n1a8uHHOL onacHocmu OymeT HabMO#aTh-
CA TpK CIIEAYIOMUMX XapPaKTePUCTUKAX:
TaK, eCM KPyTU3Ha CKIoHa oT 17° o 25°
(15 1eHTOB), IIPY TOJMIVHE CHE)XHOTO T10-
KkpoBa MeHee 40 cMm (10 1[eHTOB), MHTEH-
CUBHOCTM OCaIkoB MeHee 10 MM B CYTKM
(18 11eHTOB), ¥ YCTIOBUM HAXOXK/IEHNA B JIa-
BUHOCOOpe He Ooree 2 yenmoBek (15 1eH-
TOB), 6bICOKAS NABUHHASL ONACHOCD
Hanbojiee BepOsITHA, €C/IM B JIABMHOCOO-
pe O6ymyT Haxomutbcs Ooree 6 4eOBeK
(85 11eHTOB), a KpyTM3Ha CK/IOHA JIaBUH-
HOro ovara Oyger cocTaBmATh 6omee 40°
(80 11eHTOB), TO/IIVIHA CHEXKHOTO IIOKPOBa
Bbimle 80 cM (82 LieHTa), a MUHTEHCUBHOCTD
BBIIIA/IEHNST TBEPABIX OCAIKOB MPEBBICUT
30 MM B cyTKM (85 11€HTOB).

AHaIOTMYHBIM CTIOCOOOM MOYKHO OIje-
HITB: TEMII JIeTPaJal{uyl BEYHOI Mep3Io-
TBI; CTENIEHb Pa3PYIIEHNsI MOPCKUX Oepe-
OB, C/IO)KEHHBIX MEP3/IBIMI [IOPOJAMU;

Tabnuya 3 / Table 3

CTelleHb YCTOMYMBOCTM JIE[HUKOB; BO3-
MO>XHOCTb IIPOpBIBA JIEIHMKOBBIX O03€-
ep u oOpa3oBaHuUsA Cceseil; BEPOSTHOCTD
AKTVBU3ALUM OIIACHBIX IPOLIECCOB; CTe-
HEeHb JUTPEeCcCUM OJIeHbMX HacTOuI] U
MHoroe ppyroe. CTygeHTaM MeTOJ IIO-
HATEH B CUJIY HAIJIALHON U JIAKOHMYHOM
dbopMBbl TIpefCcTaBIeHNs Pe3y/NIbTaTOB U
BBI3bIBAET JKMBOI MHTEPEC.

OnpepeneHne re03Ko0NOrnYecKom
ciTyaumn

B Kypce BCeCTOpOHHe OCBeIaeT-
cs1 mpobnema GOpPMUPOBAHMSI OMACHBIX
T€O9KOIOIMYIECKMX CI/ITY&].U/I]Z B KpUoOIn-
TO30He B YCIOBUAX TexHoreHesa. OHM
OIIpENe/IAITCSA CTeIeHbI0 aKTVBY3ALVN
KPMOTEHHBIX IIPOIIeCCOB, KOTOpas, B
CBOI0O OuYepedb, 3aBUCUT OT COYETAHMUA
MOTeHI[MaNa YCTONYMBOCTU JIaHAmAd-
TOB I MHTEHCUBHOCTU aHTpOHOI‘eHHOI?[
Harpysku. [Ipm4ém Harpyska y4mThIBaeT
He TOJIbKO CTelleHb JIMHEITHO-IUIOLAf-
HOI HapyHmEHHOCTH B 30HAX B/IVAHNA I'a-
30He()TEIPOMBICTIOBBIX OOBEKTOB, HO 1
CTelleHb AUTPeCCUY MAacTONIL BCIECTBIE
IiepeBbllraca (‘{TO IIOBBIIIAECT 3KOJIOINYe-
CKYIO 3HAYMMOCTD OIICHKI).

CormacHo HOpPMAaTMBHbIM [TOKYMEH-
taM Muunpuponsl PO® mo oxpane mpu-

PamxmnpoBanne ¢paKkTopos, oNpeensA0INX CTeNleHb TaBUHHOI OaCHOCTH /
Ranking of factors determining the degree of avalanche hazard

K
Crenenn Yron | Tommuna | VIHTeHCMBHOCTD q;}i)v:;czaao Koad duument
JMTABITHHOW | HAK/IOHA | CHEXKHOTO BBIIIaJeHMUA ’ JTABITHHOJ OTac-
XOMISIIMXCS HA
OMACHOCTY | CK/IOHA, | IOKPOBa, OCaIKOB, CKTOHe HoCTH (CpenHee
6a eHm eHm eHm ’ eoMe ecKoe
(6ann) y Y uy uenm reoMeTpuy )
Husxkas(1) 15 10 18 15 14,2
Cpennsisi(2) 45 50 52 45 47,9
Boicokas(3) 80 82 85 85 83,0

HUcmounuxk: cocTaBneHo aBTOpaMM Ha OCHOBaHNIM PUICYHKa 2
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poxmer [31; 48] Bbigensror 5 rpapjaruii
9KOJIOTMYECKUX CUTYALVIL: OTHOCUTE/Ib-
HO yHOBJIETBOPUTE/IbHAS, HAIPSHKEHHAS,
KpUTHYeCKas, KpU3NCHasA, KaTacTpodu-
yeckasd. 3HAYMTeNbHAsA [O/NA BpeMeHU
OTBeJleHa M3Y4YEHMIO CTAIUU KPUSUCHbIX
akonoeuueckux cumyayuii (K9C), xo-
TOpasi ONpeNeNsieTCsl «Pe3KOil aKTUBU-
3alyell KpUOTEHHBIX IIPOLIECCOB U pa-
[VIKaJIbHBIM U3MEHEeHNeM OMOTUYecKoil
cocTaB/AplIell JMaHAmWAPTA, HPUBOAA-
VX K YCTOMYMBOMY OTPHULIATEIBHOMY
VI3MEHEHMIO IIPMPOJHOTO KOMIUIEKCa M
COCTABJIAKIINX YIpo3y (QYHKLMOHUPO-
BaHUS VHXKEHEPHBIX COOpy)XeHui» [31].
[lnd  [MAarHOCTMKYM PpaslINYHBIX Teo-
9KOJIOTMYECKUX CUTYaLUMil IpUMEHAeTCA
MaTPUYHbINI METOJ, NPEeNCTaBIEHHDI B
0asIax, CONOCTABICHNA CTEIIeHN YCTOM-
YMBOCTY JIAHAMA(PTOB 1M KAaTErOpMil aH-
TPOIIOTeHHOIT Harpy3ku (Taomn. 4).
Ocoboe BHUMaHME VJAENACTCSA TIeo-
rpadun KOC u mnpusopsTcs mnpumepsl
Pa3IMYHbIX CUTYALII ¥ MX AMArHOCTH-
gyeckne npmsHaku [31]. Cragum KIC
dbopMupyloTcss B apeasax MHOTOHM-
TOYHBIX TPyOoIpoBomoB Ha TazoBckoM

Tabnuya 4 / Table 4

HOTYOCTPOBE M KPYIIHBIX Pa3/lIMBOB He-
¢renponykToB B XaHTbI-MaHCUIICKOM
aBTOHOMHOM OKpYyTe, (paKeIbHbIX II/IO-
mlaikax Ha rasonpombicinax Hapbim-ITy-
POBCKOTrO MeXJypeubs, palioHaX /[o-
OBIYM POCCHITHOTO 307I0TA JIPAXKHBIM
crioco6om Ha Konpime. B otmmane ot ka-
tactpoduyeckoit curyanuu K9C cragns
3aTyxaeT, KOIJla HarpyskKa CHMUMAeTcs, a
3ar1achl JIbjja UcToIaTCA. Kak mpasuo,
3T0 npoucxoput 4yepes 10-15 neT mocne
IpeKpaleHns sKcIuTyaranum [48].

Ha npmmepe kaprbl «Mep3sioTHo-
nanpmadpTHas auddepeHmanys Kpuo-
nuto3onbl Poccum» [31; 33] maygaercs
Mep3/0THO-MaHAmadTHaA  CTPYKTypa
KPMOJMTO30HbI KAK OCHOBA OLIEHKM 3KO-
JIOTMYECKUX TIOCTENCTBUII TeXHOTeHe-
3a. Benb MMeHHO maHAgmadTHOE pasHO-
obpasue AB/IACTCA IPUYNMHON IIPOCTPaH-
CTBEHHOTO M3MEHEHUs TeMIIepaTyphbl,
CE30HHOI0 IPOTaMBAHMA, KPUOI€HHOI'O
cTpoeHys. Bonpoc o CIoXXHOCTM OCBOe-
HUA PasHBIX YacTeil KpMOIUTO30HBI IIPs-
MO YBA3bIBAa€TCS C pa3HOOOpasyeM Mep3-
JIOTHO-TTaHAWA(THBIX yCI0BUil. MHOro
BpeMeHH YHeNdeTcss aHaau3y IIMPOKO

O1eHKa ycmoBuit popMUpOBaHNA re0IKOTOTMYECKUX cuTyanuit / Assessment of

the formation of geoecological situations

. | OTHOCUTETbHO Crabo .
Ipynmsr Mep3m0THOI i . Heycroituussbie
croirmBoct. KMY yCTOITYMBbIE | yCTOYMBbIE 50.75
¥ ’ <0,45 0,45-0,75 ’
Crenenb 1 2 3
. 6asUIbl
BO3JEICTBISA cyMma 6anioB
HeT 1 cymMma 2 3 4
crmabas 2 6an10B 3 4 5
yMepeHHas 3 4 5
CUIbHAsA 4 5

ITpumeuanue: TeoaKoMOrMIeCKIe CUTYAUNI PAHKMPOBAHBL IO CyMMe (a/IoB: yIOBIETBOPH-
tenbHast (2-3); HanpspkéHHast (4); kpurudeckas (5); kpusucHas (6-7)

Mcmounux: coctaBieHo aBropamu 1o [48].
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M3BECTHOII, ony6nnKOBaHH017[ BO MHOTUX
aKonormueckux armacax «KapTel akru-
BU3AIMM KPUOTEHHBIX IPOLIECCOB IpK
AHTPOIIOT€HHBIX BO3JEIICTBYAX I PaB-
HUHHBIX U TOPHBIX Teppuropuit PO»!,
0 KOTOPOJ paccMaTpUBaeTCsA UX VH-
TEHCUBHOCTD, padHo0bOpasue, reorpadus
[29; 31]. OnpenensooTcs BCe COYETAHUS
9KOJIOTMYECKM OIIACHBIX IIPOLIECCOB M
CTelleHb NOPaXEHHOCTY MMM JTaH/mad-
Ta; OLIEHMBAIOTCA CKOPOCTY UX PasBUTUA
Y 3aTyXaHNsA; IPOBOAUTCA PAaHXKUPOBaA-
HI€ NIPOLIECCOB II0 CTEIEeHV YIPO3bl I
(YHKIVOHUPOBAHUA WH>KEHEPHbBIX CO-
opy>xeHnwuii (Tabm. 5).

/I3 HOBBIX MEp3JIOTHBIX KapT, KOTO-
pble B IIOJIHOI Mepe MCIIONb3YIT Peryo-
HaJIbHYIO MaHAmadTHYIo uddepennna-
110, PEKOMEHAYIOTCA K PacCMOTPEHUIO
ob6HOB/IEéHHass «MepsnoTHoO-maHAmadT-

Tabnuya 5/ Table 5

Has Kapra Pecniy6rmmku Caxa (SIxyTus)
macmraba 1:1 500 000 [44], a Takxe psg
KapT, CO3JJaHHBIX VIHCTUTYTOM KpHMOC-
¢deppr 3emmn TromHII CO PAH [11].
Ypa4HpIM IIPUMEPOM KPMOT€HHO-JIaH/[-
mapTHOrO KapTorpadupoBaHMs BBICO-
KOTOPHBIX PpallOHOB SBJIAIOTCA KapTbl
Tuberckoro 1m1aTo, OCHOBaHHbIE HA IIOJ-
XOZlaX M3MepeHNs TeMIlepaTypbl OBEpX-
HOCTM CYIIV C UCIIONb30BAHUEM JIaHHBIX
KOCMOCBEMKM U pe3y/lbTaTax ux obpa-
60TKu [38; 46].

3aBepuUIAIOLINIT pasfieNl YueOHBIX Kyp-
COB IOCBALIEH OCHOBHBIM IIPUEMAM IIPU-
POJOOXPAHHBIX MEPOIPUATHII U CTabM-
JIM3ALVM T€0IKOTOIMYECKMX CUTYaIWil B
KPMOJIMTO30HE 11 B BBICOKOTOpbe. Paccma-
TpUBAWTCA 0a30Bble, yIpeXJaolye I
olepaTVBHbIE IIPUPOLOOXPAHHbBIE MepO-
OpUATHA B 3aBUCUMOCTHU OT CTAJMil OC-

®parMeHT TA0JHIBI 1151 OLEHKH YCJIOBUI aKTHBH3AaIMM MeP3JIOTHBIX MpoIliec-
coB Ha paBHuHax/ Fragment of a table for assessing the conditions for perma-

frost processes activation on the plains

Ycnosusa ymeHbuieHus

YcnoBus akTMBU3anmm

CTU ceBepo-BOCTOKa Poc-
cum, TYHZpa U IECOTYHAPa

Ha/IbHO-KV/IbHBIE JIbJIbI, CIIIOLI-
uple MMII, ynanenne pacTurenn-
HOCTU

Paiion AKTUBU3ALUN
MeP3OTHBIX IPOLECCOB
MeP3TOTHBIX POLECCOB
Ouenv cunvHas aKkmueu3ayus
JIbpocopep>xanue >0,6, I1acTOBbIE
IT-oB fAMman, U TIOTIMTOHA/IbHO-XV/IbHBIE TbAbI, | Temmeparypa MMII Huxe
TyHIpa CIIIOIIHBIE MHOTO/IeTHeMep3nbple | -5° C
IIOPOJibI
JIbpoconep>xanne >0,6, MOMNUTO-
[TpuMopcKue HU3MEHHO- HOCOACP ™ Temmeparypa MMII Hyoke

-5° C, caMoBOCCTaHOBIIE-
HUe paCTI/ITe}IbHOCTI/I

Cnabast akmususauus

Espomnerickuit Cesep u 3a- |J/Ibpocopepxkanue 0,4-0,6, Temne- | Pegxkooctposabie MMII,
maziHas Cubupn, y 10kHOI | parypa MMII 0...-1° C, ynaneHne | caMOBOCCTaHOB/ICHE
I'paHMIIbI KPYOIUTO30HD! | PACTUTEIbHOCTH PACTUTEIbHOCTI

Hcmounux: cocrasieno 1o [31]

! 9xonormuecknii arnac Poccun. CII6., 2002. C. 50-54.
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BOEHU, a TaKXXe TUIIBI IPUPOJOOXPAH-
HBIX MepPONIPUATUIL: 3aIpPeTUTEIbHbIE,
MeNIMOpaTUBHbIE, PEKYIbTUBAlYIOHHbIE,
MH)XEHEPHO-TeXHO/IOTMYeCcKue,  pecyp-
cocbeperaroine.

VTorosoe 3ajlaHme HalpaB/I€eHO Ha
U3y4eHMe 30HA/IbHO-CEKTOPHBIX 3aKO-
HOMepHocTell Kpnonuto3onsl PO. Cry-
JIeHTaM TIIpeJjIlaraeTcs BBIOPAaTh OJIHO
coYeTaHNe PErroHa ¥ IPUPOIHOIN 30HBI,
I KOTOPOIO ClefyeT OIpeNeUTh:
Mep3/IOTHble  XapaKTePUCTUKM, MU3HA-
Ya/JIbHO YCTOMNYMBbBIE U HEYCTONYMBBIE
MaHAuadTh, MepedeHb IOTEHI[MaTbHbIX
KPMOTEHHBIX IIPOLIECCOB U pa3paboTaTb
OCHOBHbIE IIPUPOJOOXPAaHHbIE MEPOIIPH-
ATUA /1 COXPAHEHM TeKylleil 9KOIOr1-
YeCKOl CUTyaluy [ JJOMUHUPYIOLIIX
maHpmagTOB.

3ak/loyeHve

CrpykTypHass 1 (yHKIMOHAIbHAs
opraHusanys 1aHAmadToB 0671aCTI BeU-
HOJ Mep3/I0ThI OIpeeNnseTcss mapame-
TPaMU UX KPUOTEHHOI COCTaBIISAIOILEIL:
TEMIIEPATypOil 1 JIbAMCTOCTBIO MEP3TIBIX
HOpPOf, ITyOMHOI Ce30HHOTO MpOTanBa-
HUS, CBOJICTBAMM 3ALIUTHOTO CIOSI pac-
TUTETBHOCTU. DTN (HAKTOPBI OMpeess-
10T pa3BuUTHe Hambosee JeCTPYKTUBHBIX
KPMOTEHHBIX IPOLIECCOB: TEPMOKAPCTA,
TEPMOIPO3NUM, COMUGIIOKINN, MyIeHUs
U Jp., @ 3HAYUT, OTHOCUTETBHYIO YCTOM-
YMBOCTD MAHAIIA(PTOB K MEXaHNIECKUM
HApYLIEHVSIM IIOBEPXHOCTH, KOTOpbIe
He TO/MBKO M3MEHSIOT OOMMK KOPEHHbIX
MaHAuadTOB, HO U YCIOXKHSIOT 9KCIUIY-
aTalnio MHXXeHEePHOI MHPPACTPYKTYPHL.

O1eHKa Mep3/I0THO-9KOMTOINIECKOTO
COCTOSIHNMSI OCHOBaHa Ha OTOOpe Bemy-
IMX TUTOKPUOTEHHBIX 1 OMOPECYpCHBIX
(bakTopoB, crocobax nx CONOCTABIEHNS,
PaH)XMPOBaHNMM AHTPOIIOTEHHBIX HArpy-
30K, BBIBE[IEHUV VHTErPATbHBIX MHJIEK-

COB s KanmOpoOBKM JIaHAUIA(TOB IO
YA3BUMOCTHU K OCBOEHUIO ¥ KapTorpadu-
poBanua. QPopMmupoBaHUe KpPU3UCHBIX
9KOJIOTMYECKMX CUTYalluil OCHOBAaHO Ha
aHa/lM3e MHTEHCUBHOCTM TEXHOTeHe3a
(mo6bIua MOJIE3HBIX MCKOIIAEMBbIX, CTPO-
UTEIbCTBO, JUTPECCHs OJIEHbUX IacTOMI
U [p.) ¥ TIOTEHIMAIbHO YCTONYMBOCTH
manpmadroB. OIeHKa SKOTOTMYECKUX
CUTYalMil NIPOBOUTCA B COOTBETCTBUU
C IUIOIA/IbI0 TIOPAKEHHOCTU IIpoliecca-
MU, CKOPOCTBIO MX pasBUTH:A U 3aTyXa-
HUsA, CTENEHbI0 HApYLIEHNUs eCTeCTBEH-
HBIX JIAHALIA(TOB, CTENIEHDIO YIPO3bI JIA
(YHKIVOHUPOBAHUA WH>KEHEPHBIX CO-
OPY>KEHMIA.

OneHka JIaBMHHOJ OIACHOCTU U PHU-
CKa OCHOBaHa Ha y4yéTe reopuamvecKkmx
IoKa3aTejiell TaBUMHHOM AeSTeTbHOCTU U
COLMa/IbHO-9KOHOMMYECKUX  IOKasaTe-
JSIX 00BEKTOB peKpealMOHHON MHppa-
CTPYKTYPBHI.

OnpIT IpenofaBaHys Te03KOIOrnye-
CKUX JUCLMIIIVH [ CTY[eHTOB-reorpa-
(OB NO3BO/IAET 3aK/TIOUNUTD ClIEAYOLIee.

1. [eocucTeMHBINI TOAXOM, OCHOBAH-
HBIJl Ha T€CHOII CBA3Y GOPMUPOBAHUS U
B3aMMOJENICTBIUA  MHOTOJIETHEMEP3IIBIX
HOpOJ, C APYTMMM KOMIIOHEHTaMU IIpu-
POIHOI Cpefibl, MMeeT IepBOCTeIIeHHOe
3HaueHMe B IPAKTHKE M3y4eHUA Y KapTo-
rpadupoBanus naHAmadToB B 006MaCTH
BEYHOIl MEP3/IOThI.

2. B mensax coBeplIEHCTBOBAHUA 3KC-
HNEePTHBIX OLIEHOK B I€03KOIOIMYeCcKUX
UCCTIeIOBAaHMAX CIleflyeT yCTaHaB/IMBATh
eIMHYI0 pasMepHOCTb IO(AKTOPHBIX
0aJI/I0B, VICIIO/Ib3Ys IHTEPBA/IbHYIO IIIKa-
Iy B «1LI€HTaX KauecTBa».

3. [lna BpIpaOOTKM TPaMOTHON CTpa-
Teruy YyIpaB/eHUs IIPUPOJOIO/Ib30Ba-
HJEM Ha CeBepe Ha BCeX OleHOYHbIX Kap-
TaxX, BXOJAIIUX B YUC/IO 00sA3aTeTbHBIX
MaTepUajIoB 3KOJIOTMYECKOTO COfeprKa-
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HUA Ha CTafiuAX IOATOTOBKM IIpeJIpo-
€KTHOM M IIPOEKTHON [JOKyMEHTalLNM,
11e71eCO00pPa3HO  BBIIETIATb HE TOJBKO
apeasbl IPOsIBJIEHMs KPMOTEHHbIX IIPO-
LIeCCOB, IPeICTaB/IAIMX OIIACHOCTDb
I paboThl MH>KEHEPHBIX COOPY>KEHMII,
HO M OTPaXkaTb PecypcHO-OMOTUMYecKoe
COCTOsIHME TepPUTOPMUIl, B IIEPBYIO OYe-
penb — OJIeHbUX ITacTONIII.

4.1Ipm aKTMBHOM pasBUTUM TOp-
HBIX PaliOHOB HEOOXOMIMO YYMTBIBATb
CYIIeCTBOBAaHME JIABMHHOI YIpoO3bl U
OINIACHOCTb OT [JPYTUX IJIALMAIbHO-HU-
BaJIbHBIX IIPOLIECCOB, IPMHMMAs COOT-
BETCTBYIOIINE Mepbl [/ CHIDKEHUA pU-

ckoB. OlleHKa JaBMHHOM OIIACHOCTU U
pUCKa SIB/IAETCS HeOOXOAVMBIM 3TaloM
B XOfle peKpealiOHHOTO MCIIO/Ib30BaHNUSA
TeppuUTOpMil. B cBA3M ¢ cOBpeMeHHbIMI
M3MEHEHMSMI K/IMMAaTa JaHHbIE OIL€HKMU
HEOOXOIVMMO IIOCTOSTHHO aKTYaJIU3upo-
BaTh.

B pesynbraTte ocBOEHUs re03KOIOTU-
YeCKUX OUCHUIUIMH B 00acTAX BEYHOI
MepP3/0Tbl ¥ BBICOKOTOPbS CTYHEHTBI
MOTYT CaMOCTOATETbHO OLIeHMBaTb CTe-
IeHb OITACHOCTM T'€03KOTOTUYECKUX CU-
Tyaluii, BO3HUKAOIINX IIPU Pa3INIHBIX
TUTAX XO3SAMCTBEHHOM [IesATeIbHOCTU B
pasHbIX MacIITabax MCCIeOBAHNIL.

o o N

11.
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