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Annomauyusa. B crarbe IpUBEICHBI PE3YIIETATHl HCCIICIOBAHIN 0COOCHHOCTEH (hOPMUPOBAHHS JIpe-
BOCTOEB B BBICOKOTOphsiX FOxxHoro Ypana (r. Janeuuit Taranaii), npoBeJeHHBIX ¢ IPUMEHEHUEM Pa3-
JMYHBIX METOAOB: U3MEPUTEIHHO-TIEPEUHCIUTENFHON TaKCalluH, JIA3EPHOTO CKAHMPOBAHUSI IPEBOCTOEB
Y TUCTAHITMOHHOW ChEMKH WX ¢ OCCIHIIOTHBIX JieTaTenbHBIX amnmapartos (BITJIA). YcranosieHno, 4to
TUAapHasi ChbeMKa MO3BOJISIET C IOCTATOYHON TOYHOCTHIO OTIPENEIHUTh BBICOTY JepeBbeB, (OpMy U pas-
MephI UX KpoH. [Ipu 5ToM HebobIIIoe CUCTEMAaTHIeCKOe 3aHIKEHNE BBICOTHI, 00yCIIOBICHHOE, Ha Halll
B3IJISA], HATMYHEM TUTOTHOTO YKMBOTO HAIIOYBEHHOTO TIOKPOBA, TIPH HEOOXOAMMOCTH MOXKET OBIThH yCTpa-
HEHO YCTaHOBJIEHHEM MOIPABOYHBIX KOA((UIIMEHTOB. B uccieayeMoM SKOTOHE COMKHYTOCTh IOJIoTa
APCBOCTOCB U UX CPCAHAA BBICOTA 3AKOHOMCPHO IMOBBIIAIOTCA C YMCHBIICHUEM BBICOTHI HA/l YPOBHEM
MOps. DTO CBS3aHO C yAy4IIEHHEM NOYBEHHO-KIMMATHYECKAX yCIOBHIA M YBETMYEHHUEM BO3pacTa Jie-
PEBBEB C MOHMKEHUEM BBICOTHOTO TTOJIOKEHNUS JIECHBIX YIacTKOB. MIMeromecs: OTKIIOHEHHUS OT ATOH 3a-
KOHOMEPHOCTH OOBSICHSIOTCS JIOKAIBHBIMU YCIOBUSIMH MecCTonpou3pacTanusi. Ha ckimoHax pa3zaudHoi
9KCIO3HIAN TPOIecCH (POPMHUPOBAHUS TPEBOCTOEB IMPOTEKAIOT C HEOJUHAKOBOW WHTEHCHBHOCTBIO.
D10 00YCIOBICHO TEM, YTO SKCIO3WIHS B 3HAYUTEIHHOW CTENEHH ONpPENeisieT CTEeIeHb HHCOISIIUN
CKJIOHOB, 0COOCHHOCTH TepepactpeiesieH s CHEXKHBIX MAcC TOCIOICTBYIOIIMME B paiioHe 3ana HbIMU
Y FOT0-3alaIHBIMH BETPAaMHU U WX TIIyOWHY, CPOKHM CHETOTasHUS, COAEpPIKaHNE BIIard B TIOYBE M APYTHE
Ba)yKHBIE JIJIST BO3OOHOBJICHHS U POCTA JIPEBECHBIX pacTeHHU yciosus. B Beicokoropesix T. lansuuit Ta-
raHaii Oonee OnaronpusTHBIE YCIOBUS Ul JOPMUPOBAHUS JPEBECHON PACTUTEIBHOCTH CKIIAIBIBAIOTCS
Ha CKJIOHaX CEBEPHOM 3KCIO3MITHH, OrpaHndeHHBIX pymOamu C3 45° — CB 45°. JIpeBocTon Ha 3THX
CKIIOHAX TPOJIBUTAIOTCS BBIIIE B TOPY, HA OHUX M TE€X K€ BHICOTHBIX YPOBHIX UMEIOT 0OJIee BHICOKHE
MOKa3aTelIl COMKHYTOCTH TI0JIOTa U CPEIHEH BBICOTHI, YeM Ha CKJIOHAX JPYTHX DKCIIO3HLIUH.

Knrwueewvie cnosa: YOxHbI Ypajn, nmazepHOe CKaHUPOBAHWE, AMCTAHIIMOHHAS CHEMKA, HKOTOH
Jiec — TOpHas TyH/pa, (opMUpOBaHUE PEBOCTOS
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SPATIAL STRUCTURE OF TREE STANDS IN THE ECOTONE
FOREST — MOUNTAIN TUNDRA ON THE SLOPES OF DALNIY TAGANAI
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Abstract. The article presents the results of studies of the features of the formation of forest
stands in the highlands of the Southern Ural (Dalniy Taganay), carried out using various methods:
enumerative inventory, laser scanning of forest stands and their remote shooting from unmanned
aerial vehicles (UAVs). It has been established that lidar survey allows to determine the height of
trees, the shape and size of their crowns with sufficient accuracy. At the same time, a slight systematic
underestimation of the height due in our opinion to the presence of a dense living ground cover can if
necessary be eliminated by establishing correction factors. In the studied ecotone, the density of the
canopy of forest stands and their average height naturally increase with decreasing height above sea
level. This is due to the improvement of soil and climatic conditions and an increase in the age of trees
with a decrease in the altitudinal position of forest areas. The existing deviations from this regularity
are explained by the local conditions of the habitat. On the slopes of different exposures, the processes
of formation of forest stands proceed with unequal intensity. This is due to the fact that the exposition
largely determines the degree of insolation of the slopes, the features of the redistribution of snow
masses by the western and southwestern winds prevailing in the area and their depth, the timing of
snowmelt, the moisture content in the soil, and other important for the renewal and growth of trees.
-spring plant conditions. In the highlands of the city of Dalniy Taganay, more favorable conditions
for the formation of woody vegetation are formed on the slopes of the northern exposure, limited
by points NW 45° — NW 45°. Forest stands on these slopes move higher uphill, at the same altitude
levels they have higher indicators of canopy closure and average height than on the slopes of other
exposures.

Keywords: Southern Ural, laser scanning, remote sensing, forest-mountain tundra ecotone, forest
formation
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Beenenue

Baxneimeilt HaydHOW mnpoOIEeMON TOCIETHUX
JECATUIIETHI CTAll0 M3YyYEHUE PEAKIUU SKOCHCTE-
MBI U €€ OTAENIbHBIX KOMIIOHEHTOB Ha MOTEMJIEHUE
wmmMara (Bmusamue. .., 2004). Qi oneHKH U3MEHE-
HUSl KIMMAaTHYE€CKOM OOCTaHOBKH, €€ BIUSHHUS Ha
(hopMHUpOBaHKE U POCT JECHBIX HacaXaAeHUH Hanbo-
Jiee TPUBJIEKATENbHBIMU TEPPUTOPUAMH SBISIOTCS
BBICOKOITMPOTHBIE U BBICOKOTOPHBIE pailoHbI. B sKkc-
TPEMabHBIX MOYBEHHO-KINMAaTHYECKUX YCIOBMSIX,
OTIPEIENAIOMNX TPAHUIBI MPOU3PACTAHHUS BHJIOB,
KJINMaTOTE€HHBbIE U3MEHEHUsSI CTPYKTYpBhl U TUHAMU-
KM PacTUTEIBHOCTH MPOSBISIIOTCS Hauboyiee 4eTKO
(wusro, 2009). Habnrogaercs M3MEHEHHE BHIIO-
BOTO COCTaBa, BO3PACTHOM M MPOCTPaHCTBEHHOMN
CTPYKTYpPBl IpPEBOCTOEB, NMPOU3PACTAIOIINX B IKO-
TOHE Jiec — ropHas TyHnapa (CoBpeMeHHast TUHAMU-
Ka..., 2018).

HecMotps Ha akTHBH3aLMIO UCCIEAOBAaHUM, ape-
BOCTOM Ha BEPXHEM Ipesesie MPOM3pacTaHus A0 CHX
[IOp OCTAKOTCSI HEJOCTAaTOYHO U3Yy4eHHBIMH. ClepiKu-
BAIOMIMMHU (aKTOpaMH IMPH ITOM SIBIISIETCS TPYAHO-
JOCTYITHOCTh TEPPUTOPHIA U CIOXKHOCTH HMPOBEIEHUS
OLIEHOYHBIX paboT B BBICOKOTOPbAX. B ycnoBusix pen-
KOJIEChS, 3aHUMAIOIIUX OOLIMpHBIE TEPPUTOPHH, 3a
KOPOTKH BeTETaIllMOHHBIN [TEPHO/I, YIUTHIBAS O0MIIHE
OCaJKOB B ropax, coOpaTb JOCTAaTOYHBIN MO 00BEMY
(penpe3eHTaTHBHBIN) SKCIIEPUMEHTAIBHBIA MaTepua
TPaIUITMOHHBIMHA Ha36MHBIMH METOAMHU OCTATOYHO
npobnemarnuHo. CoBpeMeHHbIe OECHMIIOTHBIE JIeTa-
tenpHble annapatsl (BITJIA) ans npoBeneHus cheMKH
MECTHOCTH C BBICOKHM pazpemeHueMm (HoBbrii me-
TOA..., 2016) u Ja3epHbIe CKaHEPHI IS TONyYeHUS
3D-monenu mectHocTH (I'ocbkoB 1 ap., 2022) MoryT
3HAYUTEIHHO COKPATUTh CPOKH MPOBEACHUS IIOJIe-
BBIX paloT 1Mo cOOpy MaTepuana M yBeIUIUTh 00beM
BbIOOpKM nepeBbeB. OQHAKO JaHHBIC, MONy4YEHHBIE
yKa3aHHBIMH TEXHOJIOTUSIMH, TPeOyIOT MpPOBEIEHUS
X Bepu(UKAMK N0 MarepuayaM, MOJIYyYeHHBIM Ha
OCHOBE U3MEPUTENBHO-NIEPEUNCINTENBHOMN TaKcalluu
(HuzametnuaoB u 1p., 2021).

eanb, 3aqaua, MeTOANKA

U 00beKThI HCCIeT0BAHNT
Lenp paboTs — n3yueHne ocodeHHocTen Gpopmu-
POBaHUsI IPEBOCTOEB B IKOTOHE JIeC — TOPHAsl TYHApa
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Ha OCHOBE UX IUCTAHIUOHHOM cheMKkd ¢ BITJIA u na-
3€pHOTO CKaHUPOBAHHS.

OCHOBHBIMH 3aJjayaMH HCCIIEOBAaHUIN SBHIINCH:
noixydeHue ¢ororpaduil TEPPUTOPUH C U3BECTHBIMU
reorpau4ecKuMi KOOpPAMHATAMU IIEHTPOB CHEMKH
1 opTo(OTOIIIAaHOB; pa30MBKa TEPPUTOPUH IKOTOHA
Ha BBICOTHBIC YPOBHU M CEKTOpa C yYETOM HKCIIO3H-
O U TeoMOP(OIOTHIECKOTO CTPOSHHS CKJIOHOB;
M3MEPHUTEIHHO-TIEPEUNCIINTENbHAS TaKcallud | Jia-
3epHOE CKAHUPOBAHUE JPEBOCTOEB; OLIEHKA TOYHOCTH
olpenesieHNs TaKCallMOHHBIX IOKa3aTesel JepeBheB
MIpHU Ja3€pHOM CKaHHPOBAaHUM JIPEBOCTOEB; OIEHKA
COBPEMEHHOI'0 COCTOSIHHUSI APEBOCTOEB I10 BBIJEIICH-
HBIM CEKTOpPaM U BBICOTHBIM YPOBHSIM.

Hanpauit Taranaii — camas ceBepHas 1 Hambosee
o0mupHas Mo IUIOLAaau BeplinHa XpeOTa bombmioi
Taranaii. OHa pacnionoxeHa B 20 KM K CEBEpO-BOCTO-
Ky OT ropojia 3naroyct Yensouackoi obmactu. Beico-
Ta BepmmHEI — 1112 M Hag yp. M. KoHKpeTHBIM 00B-
€KTOM HCCIIEZIOBaHUM SIBHJIACh TepexoHas Iojioca
OT COMKHYTOTO Jieca K TOPHOH TyHZpe, KOTopas B 3a-
BUCHUMOCTH OT JKCIIO3MLIMHU CKJIOHA HAa4MHAeTCs Ha
BeicoTe OT 1045 mo 1085 m Han yp. M. [Ipouspacraro-
II¥e Ha €€ TEPPUTOPHH APEBOCTON B OCHOBHOM c(hop-
MUPOBaHBI eNbl0 cubupckoii (Picea obovata Ledeb.)
¢ mpuMechlo Oepesbl u3BwnmcTon (Betula pubescens
ssp. tortuosa (Ledeb.) Nyman) u cOCHBI OOBIKHOBEH-
Hoii (Pinus sylvesris L.).

UccnenoBanus mo cOOpy SKCHEPUMEHTAIBHOTO
Marepuaa mpoBoawIrch B nrone — utone 2020 r. Ha-
psilly ¢ Ha3eMHOH Takcalued JPeBOCTOEB, OCYILECT-
BIISUTHCH UX AUCTaHIIMOHHAsA chbeMKa ¢ BITJIA u nazep-
HOE CKaHHPOBaHUE.

Kamepoii kBagpoxonrepa DJI Mavic-2 Pro (c pasz-
pemenuem 20 M) ¢ BeicoTsl 50-100 M Ha uccnenye-
MYyI0 TEPPUTOPHIO TONy4eHBl (oTorpadum ¢ u3-
BECTHBIMH TreorpauuecKuMH KOOPOUHATaMU LIEH-
TpoB cheMkH. Ha mx ocHoOBe co3man oprodoTromian
B npuiiokeHnu Photoscan-4. [lig nanpHeme pado-
TBI B MOJIEBBIX YCIOBUSIX OPTOQOTOIUIAH OB 3arpy-
JKCH B DJICKTPOHHBIN IUIaHIIET B npuiioxkenue Adobe
Photoshop. B xoxe HazeMHOl Takcanmuu Ha JOTMOJIHU-
TEJIBHO CO3JaHHBIX CIOSIX OpTo(hoTOmIaHa QPUKCUPO-
BaJ0Ch MECTOPACTIOIOKEHHE KaXK10T0 JIEPEBa, a B Be-
JIOMOCTh yd4eTa 3aHOCHJINCHh YCTAaHOBJICHHBIE ISt
HEro BUJ, AWaMeTpBl CTBOJIA Ha BeicoTe rpyau (1,3 m)



Ne 2 (89), 2024 .

Jleca Poccuu 1 X038MCTBO B HUX 51

U Y OCHOBaHUS, BBICOTA, JMAMETP KPOHBI B ABYX IEp-
NEHIUKYISPHBIX HANpaBICHUsX. OJTH IOKa3aTenu
B JIECYy ONpPENeNsINCh OOIIENPUHATHIMA B JIECHOM
TaKcallui METOAAMHU.

JlazepHOE CKAaHUpPOBAHUE JPEBOCTOS OCYIIECT-
BIIsIOCH MOOMIIBHBIM KoMiuiekcoM JI-CKAH-2, ocHa-
menHbiM 3D-ckanepom Velodyne VLP-16. JlanHbrit
KOMIUIEKC TO03BONIsET co3farh 3D-mopmens MecTHO-
CTH W ONpPEACIUTh KOOPAMHATHI KaKIOTO OTHENbHO-
TO 3JIEMEHTa ChEMKH C reorpauyeckoil NPHUBS3KOM.
B kamepanbpHBIX YCIOBHSIX MpoBOAMIack 00paboT-
Ka TIOJIy4eHHOTO OO0JlaKka JaHHBIX JIa3epHON CHEMKH
B niporpamme LIDAR360 Version 5. [Ipu 3ToM TOUKH
OTpa)kKeHHsI JICNWIINCh Ha J[Ba THIIA: TOUYKU TTOBEPXHO-
CTH 3eMJIH (KOTOpBIE COCTaBWIIM LU(POBYIO MOIETH
penseda — LIMP) u Touku Ha moBepxHOCTH 3eMun. [1o-
Clle UCKITIOUeHHS TIepBBIX OblIa moiydeHa IuppoBas
Mofienb JiecHoro mosora (LIMJIIT), mpencrapmstormas
co00i1 M300paKeHNe KPOH NIePEBbEB M KYCTAPHHUKOB.

Topa Jlaneuuii Taranait
Macmura6 1:2500

[ vuacrox, oxpauenmsst
Jla3epHOM CBHEMKOM

Jlng BBIOENEHUST KOHTYPOB KPOH JEPEBHEB M KY-
CTapHUKOB IPOBOAMIIACH CETMEHTALUs pPacTPOBOM
u(ppoBOH MOJENN JIECHOTO IOJIOTa B IpOorpamme
QGIS. JlanHble, MoNy4YeHHbIE B PE3YJIbTATE CETMEH-
Talluy, MO3BOJMWIN OINPENENNUTh IUIOMAAb MPOEKIHUN
KpOH U BBICOTY JiepeBa. [lepBblii moka3aTeiab BbIYHC-
JSUICA IPOrpaMMOi aBTOMATHYECKH KaK MIIOMaab Mo-
JMroHa. Bropoil onpenensiics Kak MaKCHMaJIBHOE 3Ha-
YeHHe MHUKCETS B paclpeesieHIH IPKOCTEeH B pacTpe
OMUJIIT B mpenenax KOHTYpa KPOHBI OTIEIBHOTO Je-
peBa. BrieneHHble KOHTYpbl KPOH JEPEBBEB U KY-
CTapHUKOB OBUIHM HAJIOKEHBI IOTIOTHUTEIBHBIM CIIOEM
Ha oprodororald B npunoxkeHnn Adobe Photoshop.

Jns ananu3a npoCcTpaHCTBEHHON CTPYKTYpBI JIpe-
BOCTOEB BCS HCCIieAyeMast TEPPUTOPHS C YIETOM OCO-
OeHHOCTE reoMOp(OTOTHUECKOr0 CTPOEHHS CKIIO-
HOB ObLiTa pasfeneHa Ha 16 CeKTOpOB, OrpaHUYEHHBIX

YCIOBHBIMU JIMHUAMHA, HUCXOAAIIUMH OT BCPUIMHBI

ropsl (puc. 1).

T'paHuLEl CEXTOPOB

0 50 100m

— Vsoruncst

I |

Puc. 1. Kapra-cxema mcciieyeMoro 5KOTOHa C BBLICICHHBIMU CEKTOPAMH M BBICOTHBIMH YPOBHIMH
Fig. 1. Schematic map of the studied ecotone with highlighted sectors and altitude levels
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JU1d Ka)kaoro CEKTOpa yCTaHABIUBAINCH CTOPOHA
CBETa U a3UMYT — FOPU30HTANBHBIN Yroil MEXIY JIH-
HMEW HalpaBJIEHUs] Ha CEBEP U JIMHUEU, TTPOXOAsIIei
IO [IEHTPY CEeKTOpa. B CBsA3H ¢ TeM, 4TO BEpPIIIMHA FOPHI
OTJINYAETCsl HENPaBUWIbHOW (JOPMOH M CIIOKHBIM T'€0-
MOP(}OIIOTUIECKUM CTPOSHHEM, CEKTOpa MOIYUHIN
HEOJMHAKOBBIN yriioBoi pasMep (ot 13 ot 33°).

Hnst otoOpakeHus penbeda Tepputopun (ompe-
JIEJIEHUS BBICOTHI 3JIEMEHTOB penbeda, hopMBI U Kpy-
TU3HBI CKJIOHOB) IIOCTPOEHBI M30THIICH C HHTEPBaJIa-
MH 5 M 110 BEPTHKaILHOMY IPO(UITIO.

Pesyabrartsl ucciienoBanus

JAns pemieHus NMOCTaBICHHBIX 3agad Oblia co-
3laHa JJEeKTpOHHas Tabnuma B mporpamme MS
Office Excel, B xoTOpyro 3aHOCWIHCH PE3yIbTaThI
M3MEpPEHUN BBICOTHI AEPEBbEB, TUHEHHBIX pa3MepOB
U IUIolaael npoekuuil ux kpoH. Ha nmepBom stame
HCCIENOBAaHUN TMOCPEICTBOM IPUBA3KH PacTpOBOM
LMJIIT x opTodoTomnany npou3BOIUIACE IPOLIETY-
pa uaeHTH(UKAINN epeBhEB, YUTEHHBIX Pa3HBIMU
METOAAaMU: Ha3eMHOM TaKcalued U Ja3epHOH CheM-
Koii. Pe3ynbraThl 3TOH pabOTHI MO3BOJIMIM OLCHUTH
TOYHOCTH OIpEIeTICHUS TAKCAITMOHHBIX TTOKa3aTesei
JEPEBBEB IIPH JTa3€PHOM CKaHUPOBAHHUH APEBOCTOEB.
Ha puc. 2 nmpexacraBieHbl JaHHBIE COMOCTABICHUS
BBICOT JIEPEBBEB, MONYUYECHHBIX B pe3yiabTare oopa-
OOTKH J1a3epHON CHEMKH U M3MEPEHHBIX B XOI€ Ha-
3€MHOH TaKcaluu.

BeicoTa 1a3epHbIM CKAaHUPOBAHUEM, M
Height by laser scanning, m

0.0 1,0 2.0

AmnanuTtHyeckas paboTa 1o HUCCIICA0BAHUIO CBS3Ei
MEXJly BBICOTaMH, OINpPECIICHHBIMU JIa3€pHBIM CKa-
HUPOBaHUEM U TPAJUIIMOHHBIM TAKCAITHOHHBIM METO-
JIOM, BBITIONHsIIACH B mporpammax MS Office Excel
u Statistica. Mccnenyemass cBsi3p HauOojee yaadyHO

ONMCHIBACTCS YPABHEHUEM NPSIMOMN

H,=-0,1823 +0,8977H,,
R*=0,776,

rae H, — BbIcoTa JiepeBa, ONpeesIeHHas ¢ IOMOIIbIO
Jla3epHON CHEMKH, M;

H, — BpIcOTa NiepeBa, ompeneseHHas NMpU Ha3eM-
HOM TaKcaIliu, M;

R? — k03 hULHEHT IeTepMHUHAIINH.

B nenom pacnonoxeHne SMIUPUUECKUX AAHHBIX
Ha pUC. 2 W CTAaTHCTUYCCKHE TOKa3aTenw pa3pado-
TAHHOTO YPaBHEHUS CBHJICTEIBCTBYIOT O TECHOM KOP-
pENISIUH  BBICOT, IMOJYYEHHBIX paccMaTphUBaeMbIMHU
Mmerogamu. CiietyeT OTMETUTh, YTO Ha BCEM IPOTSIKeE-
HUM HCCIIEIOBAaHHOTO JHAaNa30Ha BBICOT NPH Ja3ep-
HOW CheMKe HaOII0IaeTCsl CUCTEMAaTHIECKOe 3aHIKe-
HHE BEJIMYMHBI JAHHOTO IT0Ka3aTeis.

MOXHO MPEANONoKHUTh, YTO TaKOE ITOJIOKEHHUE
CBS3aHO C HAJIWYHEM Ha MCCIETyeMOH TeppUTOpUH
JOBOJIbHO IUIOTHOTO JKMBOTO HAIlOYBEHHOTO IIOKPO-
Ba, KOTOPHIA B mponecce momydenus: [IMP mor ObITh
onpeneseH Kak MOBEpXHOCTh 3emiid. OHaKo It
HoJTy4eHus: 6osiee 0OOCHOBAHHBIX BBIBOLOB JAHHBIN
BOIPOC TpeOyeT JalbHEHIIIEeTo H3yYeHHs.

° 3o
¢ ¢ o o®
° e "g" 8,3 [3ee®
' . :o!o. ‘:.0:3 s
o) .o‘ “!'.‘oo o
03¢ ° Q08
3,0 4.0 5.0

BricoTa npy H3MepUTENbHO-NIEPEUHCIUTENFHON TaKCallli, M
Height at measuring and enumerating taxation, m

Puc. 2. ConpsKeHHOCTB BBICOT, HOJYYEHHBIX IIPH JIA3EPHOM CKaHUPOBaHUH
U MU3MEPUTEIEHO-TIEPEUNCITUTENILHON TaKCaIlM|
Fig. 2. Comparative graph of heights measured by laser survey and natural survey
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Kak ormedanoce Bblllle, TPUMEHEHHAs TEXHOJIO-
TUsl JJA3epHOTO CKAaHHWPOBAHUS MO3BOJIIET B aBTOMa-
TUYECKOM PEXHME ONPEAEIATh IJIOMAAb MPOSKINN
KPOHBI Ka>KJOT0 OTIEIBHO B3siTOro aepena. [Ipuuem,
Ha Hall B3MJIS, OHa obecneynBaeT Ooliee TOYHBIE pe-
3yABTATHI, YeM TPAAWIIMOHHBIE METOBI OIIEHKH 3TOTO
MOKa3aTesi, OCHOBAHHbIE HA U3MEPEHUU MONEPEYHU-
KOB KPOHBI B JIByX B3aWMHO NMEPIEHIUKYISIPHBIX Ha-
MIPaBICHUSIX.

OTO CBS3aHO C TE€M, YTO IMpPHU Ja3epHOU ChEMKE
NPOEKIHA KPOHBI MOJIy4YaeT peajbHyI KOHQUrypa-
IO, KOTOpasi B JEWCTBUTENBHOCTH OTIMYAETCA OT
(hopmbI reomeTprdeckux GUryp (OKpyKHOCTH, KpyTa,
9IJUIMIICA, OBaJia), O (opMyaaM KOTOPBIX, KaK MpaBH-
JI0, OTpEAeISAeTCs TUIOMIAIb MIPOSHUPYEMOi Ha TOPH-
30HTAIBHYIO TUNIOCKOCTH ()OPMBI KPOHEI.

[To pe3ynbTaram Ja3epHOro CKaHMPOBAHUS JPEBO-
cTOeB (COBOKYITHOCTH JIEPEBBHEB BHICOTOM Oojiee 1,5 M)
ONpEeaeNeHa COMKHYTOCTh MX IOJIOra — OTHOUICHHE
CyMMBI IIIOIIAJECH TOPU30HTAIBHBIX MPOCKLIUNA KPOH
JepeBbeB (0€3 yueTa IIoaan UX IepeKphITHs) K 00-
e TUIoIaAu y4JacTka jieca. JlanHas pabora mpoBo-
qwiack nuddepeHIUPOBaHHO IO CEKTOpaM, a B Ipe-
JIeax UX — 1O BBICOTHBIM YpOBHSIM. PesyisraTsl ee
TIpeCTaBlIeHBI B Ta0M. 1.

Hannpie Tabn. 1 CBUAETENBCTBYIOT, YTO MCCIEY-
eMBbIe JPEBOCTON XapaKTEPU3YIOTCA HU3KOM COMKHY-
TOCTBIO TOJOra W BBICOKUM BapbUPOBAaHUEM 3TO-
ro IOKa3areis M0 CEKTOpaM M BBICOTHBIM YPOBHSAM
(ot 0,3 10 40,1 %).

Ha Bcex cekTopax COMKHYTOCTh MOJOra MMEET
BBIPaKCHHYIO TEHJICHIMIO TOBBIIMIEHUS C yYMEHbIIIe-
HUEM BBICOTBI HaJl ypoBHEeM Mops. HepaBHOMeEpHBIi
(cTyneHuarslit) xapakTep 3TOTO Mpolecca Ha HEKOTO-
PBIX CEKTOpax CBs3aH C 0COOEHHOCTSIMHU reoMop¢oIo-
THUH YYaCTKOB.

ITokazarenu COMKHYTOCTH IOJIOra JPEBOCTOEB
B 3HAUUTEJIBbHOW CTENEHU CBA3aHBI C 3KCIO3ULHMN
CKJIOHOB, OIpeNeNsIoneli MUKPOKINMAT, pacipesne-
JIEHHE CHEXXHBIX Macc, CONEpKAaHHUE BJard B IOYBE
U Jpyrue ycCIOBHs JUI1 pocTa pacTeHHi. B nHamiei
paboTe K CKIOHAM CEBEPHOW DSKCIIO3HUIIMH OTHE-
CeHBbI cektopa 2, 3 u 4 (orpaHWYeHHBIE pyMOamMu
C345° — CB 45°), BOCTOYHOU 3KCTIO3HUITUU — CEKTO-
pas5,6,7u8 (CB45°— KB 45°), 10)KHOI SKCTIO3U-
i — cextopa 9, 10, 11, 12 u 13 (FOB 45° — KO3 45°)
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Y 3anmagHoil skcmo3unuu — cekropa 14, 15 u 16
(KO3 45° — C3 45°).
Hanb6onee

BBICOKHUM OTHOCHTCIBHO

YpoB-
HA MOpsS MeCTOmojoxeHneM JpeBocToeB (1095—
1100 M Hajg yp. M) XapaKTepU3yrTCs cekropa 2, 3,
14 u 15, opueHTUPOBAaHHbIE NMPEUMYIIECTBEHHO Ha
ceBep W 3amana. s cpaBHEHUS Ha CKJIOHAX BOC-
TOYHOU W IOKHOM 3Kcmo3unuii (cekropa 6 u 10 co-
OTBETCTBEHHO) BEpXHSS TpPaHUIA JIPEBECHOM pac-
TATEIBLHOCTH PACIIONIOKEHA 3HAYUTENFHO HIDKE
(1085-1090 M Hag yp. m).

JlpeBoCcTOM ¢ OTHOCHUTENHHO BBICOKHMH ITOKa-
3aTeNsIMH COMKHYTOCTH mojiora (6osee 20 % c yue-
TOM JKCTPEMANbHBIX YCIOBUW I OPOU3PACTAHUS
JIPEBECHOI PACTUTEIHPHOCTH B BHICOKOTOPHSIX) Ha Ce-
BEPHBIX CKIIOHaX (POpMHUpPYIOTCS Ha 0ojee BBICOKHX
YPOBHSX, YeM Ha CKJIOHAX APYTUX dKcro3uiiuii. bonee
HU3KOE PACIIOIOKEHNE BEPXHEN IpaHUIIbl IPEBECHOMN
PaCTHTENBHOCTH Ha IOXKHBIX CKJIIOHAX, Ha HAIl B3I,
CBSI3aHO C BBIPAXEHHOM HMX MHCOJSLMEN, KOTOpast
MIPUBOUT K CHILHOMY HCCYIIICHHIO BEPXHETO TOpH-
30HTa TIOYBHI U CHM)KEHUIO YPOBHS JOCTYITHOH BJIaru
JUISL TIOAPOCTa M MOJOABIX JIEPEBHEB B 3aCYIILIHUBBIC
JIETHUE TICPHUOJIEI.

[IprumHOY TTOHMKEHHOTO PACIIONOXKEHHUS JIPEBO-
CTOEB C COMKHYTOCTBIO Tionora 6osee 20 % Ha ckio-
HaxX 3alaJHOM M BOCTOYHOM DJKCIIO3UIIMH SIBISIETCS
XapakTep OTIOKEHHs Ha HuX cHera. [Ipmuem ompe-
JIETISIONIYI0 POJIb B ATOM HUIPAIOT TOCHOACTBYIOIINE
B paiioHE 3amajJHbIe W IOTO-3allaHBIC BETPHI, Iepe-
pacmpenensIonye CHeXXHbIe Macchl. Tak, Ha BEpXHUX
YPOBHSX 3alaJHbIX CKIOHOB B PE3yJbTaTe CIyBaHUS
cHera ero BeicoTa He mpesbimaer 10-30 cm. B To xe
BpeMs Ha CEBEPO-BOCTOYHOM M BOCTOYHOM CKIIOHAX
Ha BbicoTax 1060—1070 M Hajg yp. M. BBICOTa CHETa
nmocturaet 2-3 M u Oornee. 3xech HabmomaeTcs 6onee
MO3/IHEE CTAaUBaHKE CHEra, KOTOpOe 3aJIep)KUBAET Ha-
4aJio POCTa PaCTCHUM.

[Ipun ¢dukCHpOBaHHBIX 3HAYCHHUSX BBICOTHI HAJ
YPOBHEM MOpPSI COMKHYTOCTB IIOJIOTa JPEBOCTOEB Ha
CEBEPHBIX M 3alaJHBIX CKJIOHAX B OOJBITUHCTBE CITY-
JaeB XapaKTepu3yeTrcs: 601ee BHICOKUMHE TT0Ka3aTeNs-
MU, Y€M Ha BOCTOYHBIX U FOJKHBIX.

[peacrarienre 00 M3MEHEHHU CpPEIHEH BBICOTHI
JIPEBOCTOEB TI0 CEKTOPaM M BBICOTHBIM YPOBHSIM MOXK-

HO IOJIYYUTDb U3 JaHHbBIX Taom. 2.
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Kak BuIHO U3 TIpe/iCTaBIeHHBIX B Ta0M. 2 MaTepua-
JIOB, TAaHHBIN MOKa3aTenb B MpeAeIax KaxJ10ro CEeKTopa
3aKOHOMEPHO TIOBBIIIAETCA C YMEHBIICHHEM BBICOTHI
HaJ ypOBHEM MOps. DTO BIIOJIHE JIOTUYHO, TaK Kak
C IOHM)KEHHEM BBICOTHOTO MTOJIOKEHHSI YIACTKOB yITy4-
LIAfOTCSl TIOYBEHHO-KIIMMATHYECKUE YCIIOBHS U TIOBBI-
LIAEeTCs BO3PACT AEPEBBEB.

[Mpu duKCHpPOBaHHBIX 3HAYCHUSX BBICOTHI HA
YPOBHEM MOPSI CPEAHSSA BBICOTA APEBOCTOEB 3aMeET-
HO pa3iu4aercs mo cekropam. Hanbonpmmmu 3Haue-
HUSMHM 3TOTO TOKa3aTess XapakTepHU3yloTcsl APeBO-
CTOM Ha ceKTopax 2 u 3, oOpalieHHBIX B OCHOBHOM
K CeBepy.

Kak orMeuanoce Bbillle, HA CKIOHAX CEBEPHOM
skcno3uiuu T. Jlansuuit Taranaii ckiagsiBatloTCs 00-
Jiee OIIaronpusiTHBIC YCIOBUS JUTsl BEDKUBAHUS U PO-
CTa JIPEBECHBIX PACTECHUM.

BriBoabI

Pesynbrarel wccnenoBanuii mokazanu AGQGEKTHB-
HOCTH TTPAUMEHEHUS TUCTAHIIMOHHON cheMKku ¢ BITJIA
1 JIA3€pHOT0 CKAHUPOBAHUSI APEBOCTOEB MPU U3YUYECHUU
ux (hOpMHPOBaHMS, CTPYKTYPhI U 0COOCHHOCTEH pocTa
B TPYAHOAOCTYIHBIX YCIIOBHUSAX 3KOTOHA JIEC — TOpHast
TyHapa. JlugapHas cbeMKa MO3BOJISIET C JOCTATOYHOM
TOYHOCTBIO OIPEACTUTh BBICOTY JIEPEBhEB, (OpMy
U pa3Mephbl X KPOH.
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COMKHYTOCTb TOJIOTA IPEBOCTOEB U UX CPEAHSAS
BBICOTA B SKOTOHE JIEC — FOpHas TyH/pa 3aKOHOMep-
HO MOBBIMIAIOTCA C YMEHBIIEHHEM BBICOTHI HaJl yPOB-
HEM MOps. DTO CBSI3aHO C T€M, YTO C NMOHMKCHHEM
BBICOTHOT'O IOJIOKEHUS YYACTKOB YIYYIIArOTCS MOY-
BEHHO-KJIMMaTU4YECKHe YCIOBHS U TOBBIIIAETCS BO3-
pact nepeBbeB. VMeromuecss OTKIOHEHHS OT 3TOM
3aKOHOMEPHOCTH OOBACHSIOTCS TeoMmopdonoruye-
CKMMH YCJOBHSMH JIECHBIX yYacTKOB B Tpeaesiax
CEKTOPOB.

3HadeHusi 00OMX TIOKa3aTeled B 3HAYMTEIBLHOM
CTeTeHN OO0YCIIOBIIEHBI AKCIIO3HIMEI CKIIOHOB, OT KO-
TOPOM 3aBUCST CTENIEHb UHCOJIALUH, OCOOCHHOCTH Iie-
pepachpeesieHrs] CHEXHBIX Macc ¥ UX TITyOHHa, CPOKU
CHETOTasiHUS, CONIEpKaHWE BJIArW B IOYBE M JIpyTve
Ba)KHBIE VISl TOSIBJICHUSI U POCTA JAPEBECHBIX pacte-
Huil ycinoBusi. B BbicOkoropesax I. JlanbHuii Taranaii
Oomee OnarompusATHBIE YCIOBUS s (pOpMHUpPOBaHUS
JPEBECHON PACTUTEIBHOCTH CKJIA[BIBAIOTCSI Ha CKIIO-
Hax CEBEPHON DKCIMO3WIMH, OrPaHUUYCHHBIX pyMOamu
C3 45° — CB 45°. [IpeBocTon Ha 3THX CKJIOHAX IPO-
JBHUTAIOTCS BBILIE B TOPY, HA OAHUX M TEX K€ BBHICOT-
HBIX YPOBHSX UMEIOT OOJiee BBICOKUE MOKA3aTEeNIN COM-
KHYTOCTH TIOJIOTA M CPEIAHEH BBICOTHI, UEM Ha CKIOHAX

JPYTUX 3KCIIO3UITUH.
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