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Annomayusn.  V3ydyeHbl ~ CyIIMHHUCTBIE  TOYBBI  KpuUoMeTamop(duueckoro  oTaeina
(Knaccuduxanust u quarnoctuka nouB Poccun) unmm Gray Brown Luvisolic Soils (WRB). TTouBsl
c(hopMUpOBaHbI Ha BO3BBIIICHHBIX (hopMax penbeda, B YCIOBUAX XOPOIIEro JApeHa)ka, OJHAKO B
npopuie TPAaKTUYECKH HE BBIACISAIOTCS IION30JIUCTBIE TOPU3OHTHL. PaHee wucciemoBaiu
npeanojaranad, 4ro ciabas guddepeHnHanus MOYBEHHOTO MPOQIIIST CBA3aHA C HU3KUMHU
TeMreparypamMu. OTH HaOMIONEHUS OOBSACHSIOTCA MAIUTENBHBIM M TIYOOKMM TIpOMEp3aHHeM
kpuomeramoppuyeckux mouB. C MOMOIIBIO T€OJIe3UYEeCKOl CheMKH penbeda, cucreMm
aBTOMAaTHYECKOTO MOHUTOPWHTA 32 TEMITEPAaTyPaMH, BIQKHOCTHIO ITOYB, a TAKKE METOIOB H3YUYCHUS
THIPOJIOTUYECKOTO PEKUMA TO0YB, OBUTO BBISBICHO, YTO B ITOYBHI KPHOMETAMOP(PHUECKOTO OTHIENa
0051a1al0T  HEyJOBJIETBOPUTEILHOW  BOJIONPOHUIIAEMOCTbIO M cinaboil  nuddepenmanmeit
moyBeHHOTO Mpous. Tanbie BOABI CKaTHIBAIOTCS BHU3 MO CKIIOHY, 00pa3ysl B J0KOWHAX 3aCTOMHBIN
TUJIPOJIOTUYECKUN PEKUM, CIOCOOCTBYsI TOp(oHaKoMIeHU0. BHyTpunouBeHHbIe (J1aTepasibHbIE)
JBYKEHHS BOJBI TTO CKJIOHY BBIHOCSIT OKCHJIBI XKeJie3a, TOHKOAMCIIEPCHBIA MaTepuas U (OPMHPYIOT
MOJ30JUCTBIM TOPU30HT. Mep3/0THbIE MpoLecchl B KPUOMETaMOpP(PHUYECKUX TOPU30HTaX B
pe3yabpTaTte MOATITUBAHUS TUTPOCKOMMYECKONW BIard M TOHKUX MUHEPATbHBIX KBAapIEBHIX 3€peH
00pa3yroT CKelleTaHbl Ha TTOBEPXHOCTSX Ie0B. Biiara B mouBe SBISETCS BaKHBIM BEIIECTBOM JIJIS
CO3JJaHHS IOYBEHHBIX PACTBOPOB M MEPEBIKEHHSI MATATEIBHBIX BEIIECTB K KOPHSIM PAaCTCHUH, /IS
NepeMeIeH!s] TOHKOJMCIIEPCHBIX MHMHEPAJIbHBIX YacTUI] U OOpa3oBaHHs OCOOBIX (U3NYECKUX
CBOWCTB, (POPMUPYIOLIHNX IEMEHTApHbIE MPOLIECCHI TOYBO0Opa30BaHMsl. MOHUTOPUHT BJIaru B IOYBE
BaXKCH JIJTS ONMCAHUS PETYIHPYIOMUX (DYHKITUH TPOU3PACTAHUS IEHHBIX XBOHHBIX ITOPOJT, TAKMX KaK
Pinus sibirica u Picea obovata.

Abstract. In this research investigation is loamy soils. Cryometamorphic division is diagnosed
according to the Classification and Diagnostics of Soils of Russia or Luvisolic Souls according to
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WRB. These soils are formed on uplands, uvals, in conditions of good drainage. However, the eluvial
process is difficult and there is practically no podzolic horizon in the soil profile. Earlier research
attributed the weak differentiation of the soil profile to low temperatures and prolonged soil freezing.
With the help of trigonometric levelling of the relief surface, automatic monitoring system for
temperatures, soil humidity, as well as methods that study the hydrological regime of soils, it was
revealed that the soils of the cryometamorphic department have unsatisfactory water permeability of
soil. Meltwater rolls down the slope, forming a stagnant hydrological regime in the runnels,
contributing to peat accumulation. A differentiated profile forms on the slopes. Lateral water
movements along the slope carry iron oxides, fine material and form an eluvial horizon. The lower
cryometamorphic horizons do not currently freeze, but their formation has been influenced by
permafrost processes in the past. As a result of pulling hygroscopic moisture and thin mineral quartz
grains to the freezing front, skeletans were formed on the surfaces of pedas. Coatings are formed on
the surface of the units at a depth of 1 m. Moisture in the soil is an important factor for the formation
of soils with a differentiated profile and an undifferentiated profile. Soil moisture monitoring is
important to describe the regulatory growing functions of valuable conifers such as Pinus
sibirica and Picea obovate.

Kniouesvie cnosa: conepxanue BoJbl B IIOUBE, TIOBUCOJIH, KPHOCOIIb.
Keywords: soil water content, Luvisols, Cryosols.

Beeoenue

OpmauM u3 GakTopoB (HOPMUPOBAHUS TIOYB TaCKHOW 30HBI 3anaJaHO-CHOMPCKONW paBHHHBI
SBJISIFOTCSL TUIPOTEPMUUECKHUE PEXKUMBI, KOTOPble MEHSUIUCh B TOJIOLEH-IICHCTOLIEHOBOE BpEMs, O
4YeM CBUJETENBbCTBYIOT CTpaTurpaduyeckue paspe3bl M MCCIENOBAaHUS TeHe3Uca U HBOJIOLUU
MMOYBEHHOro TMOKpoBa 3anaaHo-CuOupckoil paBHUHBL. BbBIpOBHEHHBIM penbed, yBeIUYEHHE
TYMUJHOCTH U TEMIIEpATyp MPUBEIIO K aKTUBU3aLUU 00JI0TO0Opa30BaTeIbHbBIX MIPOLIECCOB, HA MECTE
BOJIOEMOB, BO3HHKABILHKX B 310Xy TpaHcrpeccuu Mops [1].

B OopeanbHblil U aTnaHTHYecKMil mepuoabl BpeMeHH (¢ Bo3pactoM Topda 8900+90 —
9900+100 B pabotax [2-5]) akTUBU3HPOBAINUCH POLECCHl TOPPOOOPa30BaHuUs 3a CUET Aerpajaluu
Mepanbix nopon [6]. TTo skcnenunmionnsiM uccienoBanusiM B 1923 1. b. H. Toponkosa u C. C.
Heyctpyesa [7] Taexnas 30Ha 3ananHo-CuOMpPCKON paBHUHBI ONMHMCaHAa KaK «paBHUHA CO cIa0bIMU
MOBBIIIEHUSIMH HETIPaBWJILHONW (POPMBI, HUBENUPYEMBIMH 00JIOTaMH, TJi€ TOCHOJCTBYIOT INTyOOKHe
c(arHoBble TOPPSIHUKHU, HA KOTOPBIX OTAEIbHBIMU OCTPOBaMHU IO OoJiee JPEHHPOBAHHBIM MECTam
BCTPEUAIOTCSl XBOMHBIE Jeca ypMaHHOro tuma. OciableHHOCTh IM0/1301000pa30BaHMsl CBSA3aHO C
HU3KUMH TeMIlepaTypamu nousy. MccnenyeMble CyIIIMHUCThIE CPeIHETaeKHbIE IIOUBbI OMTUCHIBAINCH
Kak Kuchble  HenugQepeHIMpOoBaHHbIE  JIIOBUAJbHO-IVIEEBblE W IveeBarble  [8], kak
CJ1a00T0130IUCThIE CYIIIMHUCThIE aBTOMOP(HBIE MOYBHI [9].

D110BHATIbHO-UILTIOBUAJIBHBIE ITPOLIECCHI B IIOYBE IMPOUCXOJIAT B PE3YNIbTaTe ABUKEHHS BOJABI B
YCIIOBHUSIX XOpOIIEero ApeHaxa. DopMUpoBaHUE IPOMBIBHOTO PEKUMA XapaKTEPHO JJIsi aBTOHOMHBIX
MO3MIIMH, 3/I€Ch BOJIa CO3/1A€T YCIOBHS B IOYBE, IMO3BOJISS IOYBEHHOMY MPO(UIII0 pa3BUBATHCS 110
MOJ30JIMCTOMY THITy. B paboTax OTEeUeCTBEHHBIX YUEHBIX PACCMATPHBAIOTCS HECKOJIBKO KOHLIEMIIMN
muddepeHnnannii moyBeHHOro npoduis. [1oBepXHOCTHBIN TUAPOMOPPU3M SBISETCS YacCThIO
mpolecca BHYTPHUIIOUBEHHOTO BBIBETPMBAaHUS W 00Opa3oBaHMIO oOmoj30j1eHHoro mnpodwuis [10].
BO03BbINIEHHOCTH, CIIOXKEHHBIE CYTNIMHUCTBIMHU MOpPOJIaMH, 00nanaroT cinaboi nuddepeHuanyeit
no4yBeHHoro mnpoduis. B HacrosieMm wuccieqoBaHUM, OMMCAHBI PE3ybTaThbl THIPOIOTHYECKOTO
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peKuMa B TIOYBaX KPUOMETAaMOP(HUYECKOTO OTAeNla M BIHMSHUE paclpelesicHUus] BIard Ha
muddepeHnranyo NTOYBEHHOTO TPOdHIIS.

Mamepuan u memoowvl ucciedosanus

OObexTOM HcciaeIoBaHMs ABM)KEHUS U PAaCHpEeesIeHUs BJIard B MOYBaX CTajM CYIJIMHHCTHIE
MOYBBl ATaHCKOTO yBajia, OTHOCSIIMECS K OTIAeny KpuoMeramopbuueckux modB [l11] mo
Kiaccu(uKamuu ¥ AuarHocTuku nouB Poccun (2004) [12], mo MexayHaponHoi kiaccu(pukanuu
mouB WRB (2020) [13] mouBsl MOxHO OTHEeCTH K Luvisol.

HccnenyeMblil yq4acTOK OYBEHHOTO MOKPOBA BOJOPA3eNIbHOI MOBEPXHOCTH pacrojaraercs B
I0T0-3amaJHOM YacTH ATaHCKOW BO3BBINIEHHOCTH, Ha 80 M abcomoTHOM BbicoThl bC 1 npeacrasisieT
co0Ol OfHY W3 BepIIMH TpeOHEBOW YacTH yBaya, TAHYIIETOCS C CEBEPO-BOCTOKA Ha FOTO-3amal.
ATraHCKHI yBaJ MPEACTaBIsIET COO0I XOJIMUCTO-YBAIUCTHIN pacuIeHEHHBIN BOIOpa3aes peKk Aran—
Bax. Bonopaszgen, 3anumas aBTOMOpGHBIE MO3UILUHU, CIOXKEHHBIH C TMOBEPXHOCTH IbUIEBATHIMU
CYIJIMHKAMHU CO3/1a€T HEJOCTaTOYHbIE YCIOBUS MPOMBIBHOTO peXuMa. AOCONIOTHBIE BBICOTHI
BO3BBIIICHHOCTH OT 65 M B 105KHOM yacTu yBaya u 10 130 M B ceBEepHOI YacTH yBaja.

CpenHecTaTUCTHYECKHE JIaHHBIC BIAXKHOCTH oOpabarsiBamuck B MS Excel. Jlannble
CHUMAJIUCh CHUCTeMOH aBTomarmdeckoro monutopuHra CAM-HM2, dukcupyromas atmochepHoe
JaBJICHUE, TEMIIEPATypPy U BIAKHOCTh BO3/lyXa, CKOPOCTh U HAIIPaBJICHUE BETPA, KOJTMUECTBO KUAKUX
0CaJIKOB, COJHEYHYIO pajHalliio, TEMIIEPATypy U BJIAXKHOCTb IPYHTA, BBICOTY CHEXHOTO MOKPOBA.
BnaxxHOCTh MOYB HM3ydajlaCh TEPMOCTATHO-BECOBBIM METOJOM: OOpa3Ilbl M3 TOYBEHHBIX LIYpP(OB
O0TOMPATTUCH 110 TEHETHYECKOMY MPUHIUITY, BBICYIINBatOTCs npu Temmneparype 105°C 1o noctosHHO-
CYXOT'0 COCTOSIHHSI, TIOCTIE Yero oIpeneiseTcss o0beMHas Macca BOJAbI M CYXOro BEIIECTBAa MOYBHI.
HyxHo orMeTuTh, uTO BiaxHocTh omnpeaensemMas CAM-HM?2 naer TouHble 3HaueHUs MAJis
MUHEPAJIbHBIX TOPU30HTOB, JUIsl OPraHUYECKUX TOPU3OHTOB, 3HAYEHUS] OTHOCHUTEIbHBIE HE BBIIIE
100%, XOTst ©3BECTHO, YTO TUAPODUIBHBIC PACTEHHUSI CIOCOOHBI BIUTHIBATH B ce0st Boay 10 800%.

Jlnist u3yueHust IBUKEHUS U pacIpeieNICHHs BlIard B KpuoMeTaMop(pUUecKuX MoyBax U CTENeHn
BBIPQXKEHHOCTU 3JIIOBUAJILHOTO TOPU30HTAa B 3aBUCUMOCTH OT TOJOXKEHHS B penbede BbIOpaH
IIOJIMTOH IJIOLIA/1bI0 2,2 ra, BKIIIOYAOIIMM BOIOpa3/iel, 3a00I04€HHYO0 TOHMY U CKJIOH MEXIY HUMU
(Pucynok 1). Ha BbIOpaHHOM MOJMIOHE 3aJIOKEHBI IUIOINAAKH A METOJa MajbIX 3aJMBHBIX
Iomazaen (MeTos pam) U OIUCAHO JIEBATH pPa3pe3oB.

VYyeT BOIONPOHUIIAEMOCTH MMPOU3BOAMIICS METOIOM paM [ 14]. Pambl, umenu dhopmy kBajapara.
Buemnsis pama pazmepom 50x50 cMm, BHYTpeHHsA pama 25%25 cM. PaMbl Bpe3anuce B 1OUBY, B HUX
3aJIMBajach BOJA. y4eT MPOU3BOIMIM 110 MHTEHCUBHOCTH BIIMTHIBAHUS €€ B [TOYBY IPU OCTOSIHHOM
WIM NIEPEMEHHOM Halope 3a ONpPEIENICHHbIE MHTEpBajbl BpeMeHU. [lonada Boabl M mopzep:kaHue
OTIPE/IETICHHOTO YPOBHS €€ OCYLIECTBIISIIOT BPYUHYIO (MEpHBIM cocylnoM). B kaxmoil pame Obuio
YCTaHOBJIEHbl BOJIOMEpHBIE JMHEWKH, JUIsl ydeTa BIWThIBAEMOM BOJbL. Temmeparypa BOJbI
u3Mepsiack temneparypHbiM 1ynoMm «CAM-Iyn» (usrotoButens MIT C. A. Kypakos [15]).
BononponumaeMocTb BEIUMCIIAIOT AJIs K&KAO0r0 MHTEpBajia BpeMeH! HalmoaeHuit no gpopmyae (1)

k=222 (1)
Sxt

rae K — ko3 duument punabrpanuu (BOAONPOHUIIAEMOCTh) IPU TEMIIEPATYPE UCTIOIb3yEMOit
BOJIBI, MM/MUH; O — KOJIMYECTBO IIPOCOYMBIIEHCS BOMBI, CM>; S — MIOMAb, CM?; t — BpEMs, MHH.
JaHHBIE 10 BOJONPOHHULIAEMOCTH NPUHATO NPUBOIUTH K enuHoM Temmeparype 10°C, BBoas B
bopmyny pacuera MOIMpaBOYHBIN TeMIlepaTypHblii koapdunuent Xazena: 0,7+0,03.

Bepxuuii npezen miacTHYHOCTH — BIAKHOCTHU IPYHTA Ha IPaHULIE TEKy4YeCTH Ol ONpeieeH
MeToIoM OajaHCHUpPHOTO KOoHyca. HIKHUM mpeaen — Ha IpaHULE pacKaThIBaHUS ONPEAEIscs ¢
MOMOIIbIO YCTPOWCTBA, MPEAHA3HAYEHHOIO JJIsi aBTOMAaTUYECKOrO pacKaThIBaHUsI 00pa3lioB IPyHTa
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MetoaoM packarbiBaHus B KryT nmo ['OCT 5180-2015. BogonpoHuiiaeMoCTh MOYBBI ONPEIETAIach
Ywucno miiacCTHYHOCTH OTpenessiiiochk o Gopmyse (2)

Ip=wL —wp 2)

Ip — gucno mactuyHocty (%), wL — BIIaXXHOCTh HA TPAHUIIE TEKYUEeCTH, Wp — BIaXKHOCTb
Ha TpaHUIle pacKaTbIBaHUS.

Ha w™e3openseduoM ypoBHEe wu3ydeHus uddepeHrandd MOYBEHHOTO NpoQuis u
pacripesielieHUs] BIIard MO CKJIOHY ATaHCKOro yBajia ObIT MCIIOJIb30BaH METOJ HUBEJIHUPOBAHUS C
MMOMOIIBI0 HUBEIMpa U pueMHuka Leica Viva GS10 ¢ kontposuepom Leica CS15.

Pesynomamot u oocyscoenue

Uccnenyemast Tepputopusi — MOBEPXHOCTh CKJIOHA FOrO-3amaJHON 4acTh ATaHCKOTO yBasia
MMEET BHIUMBIA YKJIOH K py4bl0. PacTHTENbHBIH MOKPOB CKIIOHA C(HOPMUPOBAH E€IIOBO-KEIPOBOM
3€JICHOMOIIHOM accolMalnueld ¢ TPUMEChI0 IMUXThl. B HAamoYyBEHHOM IOKPOBE MPeoOiaatoT
runHoBbie MxH. LIIMpoKo mpejcTaBieHbl 'MIIOAPKTHYSCKHE KYCTAPHUKHU: OaryJibHUK, royyOuka,
OpycHuKa, YepHHKa. | ' €000TaHNYeCKUMHU OCOOCHHOCTSIMHU MPOU3PACTAHMS PACTUTEIHHOTO MMOKPOBA
SIBJSIFOTCSL TIOYBEHHBIE ycioBus: Pinus sibirica u Picea obovata mocraTouHo X01010CTOWKHE H
MOPO30CTOWKHE BHUJIbI, TCHEBBIHOCIWBBIC W BIAroJtoOMBbIC. YpMaHHAs PACTUTEIBHOCTH Jieca
MEHSIETCSl Ha ydacTke, rie copMupoBanbl TOpQsiHbIE SyTPO(HBIE TTOYBHI, CJIOKEHHBIE TOPPOM U3
Sphagnum squarrosum wu Equisetum palustre. Hccnenyemblii CKIOH HMEET Yrojl HaKJIOHA
noBepxHoctu 3° (Pucynok 1). [IpeBbliieHre BepXHeil yacTh CKJIOHA HaJl pyYbeM COCTaBIISIeT 17 M.

KMo h,
CBx 80m

[ - BNaXHoCTb, % 3

Pucynok 1. Cxema cxiioHa ATaHCKOTO yBaJjla OT BEPLIMHEI K PyYbIO

[IposiBnenue quddepeHnmanuy NOYBEHHOTo Npoduiis GUKCUPOBAIH B pa3pe3ax ¢ MOMOILBIO
GPS u cooTHOCHIM C HUBEIMPHON CHEMKOM CKJIOHA. BBUIO BBISBIEHO, UTO MOA30JIMCTHIM TOPU3OHT
CBETIIO3EMa WITIOBUAJIBHO-KEJIE3UCTOr O bopmupyercs Omaronaps IUIOCKOCTHOMY
BHYTPUIIOYBEHHOMY CMBIBY B TPAaHCAJIIOBUAIILHOM IOJIOKEHUH CKJIOHA, BEpPXHHUE MMO3ULINH B penbede
He criocoOHbI b depeHIpoBaTh npoduiab NoYBsl. Mopdoiaoruyeckoe onrcaHue NoYB H3y4aeMoro
CKJIOHA IpeJicTaBieHbl Ha PucyHke 1.

N3ydennsle pa3pesbl MOKa3bIBAIOT AU (HEpPEHINALUIO 110 ATIOBHAIBHO-WIITIOBUATILHOMY THITY
[IOYBOOOPA30BaHUsS, BBIAEICHUEM IOA30JMCTOTO TOPU30HTA ISl CBETJIO3€Ma WIUIIOBUAJIBHO-
xenesuctoro Ha Pucynke 2 (poto b). OtcyrcrBre ropusonta E mi1st oprano-kpuoMeraMoppuyeckoit
no4B nokazaHo Ha Pucynke 2 (doro a). Kpuomeramopduuecknit ronzonT CRM mist 3TuX mous
pe3kue yrioBaTble TpaHU arperaToB, YIJOBaTO-KpynuTyaTas CTPYKTypa, YIUIOTHEHHBIH,
TOHKOMOPHUCTHIN, HA CTEHKAaX arperatoB 3aMeTHbI (POPMUPYIOIINECS CKeJIeTaHbl, MPUCHIIIKH OYEHb
MEJIKUX KBapLEBbIX 36pEH Ha IOBEPXHOCTH I1EJ0B.
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AO 0-5(8). BriaxHbIi, TEMHO-KOPHYHEBBIMH,
10YR 3/1, CII0KECH HAKOITUBIIMMUCS
TUIMHOBBIMH ~ MXaMH, CpElHssA  CTENeHb
Pa3OKEHHOCTH, BHHU3 CTEHEHb Pa3lIOKEHU
YBEJIMYUBAECTCS, BKIFOUEHHS KOPHEH IPEBECHOMN
U KyCTapHUYKOBOH pacturenbHocTH 40%,
XBOH, CKOPJYIIBI KEIPOBBIX OpPEXOB, I'PAHHUIIA
pPOBHAs WM BOJHHUCTAasl MO CKJIOHY, MEPEXOX
PE3KHUH M0 OKpacKe U COCTaBy

E s ceernozema 5(8)-10(12). Ceexwuid,
CBeTIO-cephiid, 2,5YR 6/2, cpenHuii CyriuHOK,
MEJIKO-KOMKOBATasi CTPYKTYpa, IUIACTHYHBIM,
BKJTIOYCHHUS MEJIKUX KOPHEH, PBIXJIBIN, TpaHHUIIa
BOJIHUCTAsI, IEPEX0]T 3aMETHBIN 110 OKPACKe

BF 5(8)-26. Csexwuii, xenTOBaTO-0€KEBEHIH,
S5YR 4/6, tskemplii CYTJIMHOK, MEJKO-
KOMKOBaTasi CTPYKTypa, pbIXJbIHd, oOuiIne
KOpDHEH CpefHeH CTeleHn pa3ioKeHHOCTH,
MOPHUCTHIA, Menkue u cpeanue kopHu 10%,
IpaHulla pOBHAs, TMEPEeXOJ 3aMETHBIH IO
OKpacke

BCRM 26-30 (50). Ceexwuii, 0exenbiii 10YR
5/4, cpemHWl CYTJIMHOK, KOMKOBAaTO-MEJKO-
KpynHUT4aTass CTPYKTypa, TOHKOIIOPHCTHIMH,
eIMHUYHBIE KOPHH, XOJbl YepBEH, TIpaHHIA
POBHasi, TIEpexXo]l 3aMETHBIA 0 TUIOTHOCTH H

CTPYKTYpe

CRM 50-94. Csexwuii, OexeBblii 5Y 5/2, nerkuii [BT] 9%-... X0NoIHbIH, OXPHUCTO-
CYTJIMHOK, XOPOIIIO OCTPYKTYPEHHBIH, TOPU30HTAIbHAS KOPUYHEBBIH, CYTJIMHOK, CTPYKTypa
JeTTMMOCTh, DPE3KHe YIJIOBAaThle T'paHH arperaros, KPYIHOOpEXOBaTas, OCKOJIbYaTasi, arperaTsl B
yIJIOBATO-KPyNUTYaTasl CTPYKTypa, YIUIOTHEHHBIH, (bopmMe CKOpITyIbl, TPAHHIBI M CKOJIBI TE/I0B
TOHKOIIOPHCTBIH, HA CTEHKaX arperaroB 3aMeTHbI UMEIOT JKEeJIE3UCTO-MapraHIeBble U HIIHCTHIE
(dopMupyronmecss CKeJleTaHbl, IPHUCHIIKA  OYEHb KyTaHbl, B OOJIBIIIOM KOJIMYECTBE JKEIE3UCTO-
MEJIKMX KBapIeBbIX 3epPEH Ha MOBEPXHOCTH MEI0B, ¢ 80 MapraHIIeBbIX OpYACHEbIX KOHKperuid 1,5-2
CM CTpyKTypa BBIpaXeHa d4erde, ¢ 0oJjiee PEe3KUMH cM

IpaHsIMH arperaToB

Pucynok 2. YcpeanenHoe MoppoJIorudeckoe orrucanue Jis MOYB KPUOMETAaOMP(HHUUEKOTo OT/Aea: a)
orpaHo-KproMeTamopdrdaeckas o4sa; b) CBeTI03eM WILTIOBHATIBLHO-KETIe3UCTHIN

I'omoBoe pacmpeneneHue BiIark B OPraHO-KpUOMETaMOP(HUUECKOW IOYBE IOJUUHSETCS
3aKOHaM CE€30HHOTO IIPOMEp3aHus: B OCEHHE-3UMHHUM MEepuoJl CpeIHEMECsuYHas BIIaXXHOCTb
OpraHu4ecKoro ropu3onra coctasiuseT ot 40% no 45%, cepeaunnoro ropusonra BF coctasnser ot
18% no 21%, xpuomeramopduueckoro ropuszonta CRM cocrasisier 8%.

Cutyanuss  M3MeHseTCs B BECEHHMH  @epuoj B amperne-mae.  BiaxHocTsb
KpHOMeTaMOp(PHUECKOro TOPU30HTA MPUOIMKEHA K BIAXKHOCTU rpydorymycoBoro ropuzonta 40%,
WJLTIOBUAJIBHO-KENIE3UCTBIN TOPU30HT UMEET BIaKHOCTh 36%. B neTHMii mepro B1a)KHOCTh BO BCEM
npoduiie umeeT npubImkeHHsie 3HaueHus ot 40% 10 31% (Pucynok 3).
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Pucynoxk 3. I'paduk cpenHeMecsYHbIX 3HAUYECHHHA TIOJOBOIO pACHpPEACICHUS] BJIAalM B OPraHo-
KpHoMeTaMoppHUECKON TouBe ATaHCKOTO yBasia

MaxkcuManabHON BIaXXHOCTH BO BCeM Ipoduiie U BOAOIPOHHIIAEMOCTH B Mae CIOCOOCTBYIOT
Tajble BOJBI OT CHEra, )KUJKHUE OCAJKU B BECCHHE-JIETHUI NIEPUOJ, OTTasiBLIasl CE30HHAsI MEP3J10Ta,
IUIOTHOCTD U TPaHyJIOMETPUUYECKUN COCTaB MUHEPaIbHOM yacT 04YB. Pactipenenenure 3anacoB BObI
B CHEKHOM IIOKPOBE, B TpeThel JeKaja MapTa — IEPBOM JAeKaje ampens 3a MEepuoji COCTaBIISIET
128 mm [16].

VcnapeHust JOCTUraloT MakCUMyMa B HadajbHBIN nepuoA TasHus. CymMMapHOe ncnapeHue B
PaBHUHHBIX paiioHax He npesbimaeT 26—30 MM [17].

Taxum o06pazom, B mouBy npocaunBaeTcst okoso 100 MM tansix Boa. KonmuecTBo ocagkoB 3a
2021 r Bemano 280 MM B roxg, u3 Hux 83,4 MM — B BECEHHe-NIeTHUU mnepuoa. Pacnpenenenue
KOJIMYEeCTBa BJard IO CKIOHY HepaBHOMEpHO. Ha BBICOKHMX, aBTOHOMHBIX MO3UIUSAX BOAA HE
BIIUTHIBAETCSI OHA PACTEKAETCS MO CKIOHY, MEepeMelIasch B OCHOBHOM B BEPXHEM OpPraHHMYECKOM
ropu3oHTe. [ pyOoryMycoBblii TOPU30HT CBETIIO3€MA 3a/1ep>KUBatOT Boay 0K0J10 500%, B TO e BpeMs
rpy0OryMyCOBBIN TOPU30HT OPraHO-KpUOMETaMOP(PHUUECKON MTOUYBBI UMEET BIaKHOCThH 0K0JI0 180%.
JIBuKeHHEe BOABI 3aMETHO B TOPU30HTaX IIOJ OPraHUYECKUMH TOPU30HTAMM: B CBETJIO3EME
BJIXHOCTH BbIlIe Ha 10%, 4eM B opraHo-kpuoMeTamopduueckoii mouse (Pucynok 4).

B OpraHo-kpuoMeTaMopuiecKkas mousa B CBeT/103éM MILTIOBHAJIBHO-KEJIE3UCThIN

['my6una, cm
[EEN
?
)
=

Pucynok 4. Jluarpamma TpONEHTHOTO COOTHOIIEHHS BaXHOCTH B  TOPH30HTax TIOYB
KpHOMETaMOP(PHUECKOTO OT/IeNa

BraxxHocTh cTaHOBUTCS paBHOMEpHOW B cepenuHHbIX ropm3oHTax BF m CRM. Cwmena
MOJIOKEHUS CKIIOHA Ha Me3opelbeHOM YpoBHE HIDKE Ha 33 M, MPUBOAUT K (POPMHUPOBAHUIO
TOp(SIHBIX 3yTPOGHBIX TOYB B JOKOMHE CTOKA, CIOKEHHBIX XOPOIIO Pa3JI0XKUBIIHUMCS TOPQOM;
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3neck Topd 3amepkuBaeT Biary okono 740% (Pucynok 1), Gmaromaps BOAOYyAEp KHBArOIIeH
CrocoOHOCTH Topda.

Pacnipenienierrie BIQXXHOCTH B MPOQWIEC TMOYBHI 3aBUCUT OT CIOCOOHOCTH (DUIBTPOBATH,
pomnycKath Boay. IIpoBeieHHBII SKCIIEPUMEHT B €CTECTBEHHBIX YCIOBHSIX METOZOM paM HITM MaJIbIX
3aJIUBHBIX IJIOLIA/ICH MOYB KPUOMETaMOP(PHUECKOro OT/Aesa oKa3a, YTO CKOPOCTh BIIUTHIBAHUS Y
ropuzontoB E/BF Ha rioy6une 10-20 cm Bbime, yeM y ropu3onta CRM nHa riyoune 40-50 cm.
CKopocCTh (pUIbTpaK CTAOUIBLHO OJIMHAKOBAS B MPOduiIe UCCIeyeMO MOYBbI, OHA MPUOIIHKEHA
K HyJeBbIM 3HaueHUsM. KoapduuuenTts! ¢unsrpanmu (BOZONPOHULIAEMOCTH) PACCUUTAHBI I10
dopmyne (1) m pesynbrarbl mpenctaBieHbl B rpadguke Ha Pucynke 5. JlaHHble pe3ynbraThl
CBUACTEIBCTBYIOT O BO3MOXKHOCTH IPOCAJOYHBIX CBOMCTB B  pe3yibrare H3MEHEHUi
THIPOTEPMHUUYECKHIX PEIKUMOB TTOYB.

KoadhcpmymneHT chunsTpauuu, cmicyT
0,0 1,0 2,0 3,0
10
20
30
40
50
60
90
120
150
180 &
210 ﬁ
240 =o—Kdcp BF -B-Kdp CRM

Pucynok 5. I'paduk Bogonponumnaemoctu (K¢) mous kpruomeramMmopduueckoro orjena

Taxxe M0 JaHHBIM O BIUTHIBAHUM B NEPBBIM Yac HKCIEPUMEHTA MepecunTaH KO3 UIHMEHT
BIIUTBIBAHUS JUI XapakTepUCTUKU 1o kiaccupukanuu Kaumnckoro. s ropusontoB E/BF Ha
rinyoune 10-20 cm Kenur = 71,4 cm/cyT, 4YTO COOTBETCTBYET HEYJIOBIETBOPUTEIHHON
uHpuIbTpanuu; kpuomeramopduueckuit ropuzoHT CRM nmeer Ksnut = 28,6 cm/cyT, 4TO MeHbIIIe
B TPH pa3a BIMUTBHIBAHUSA O] MOACTHIIKOM, COOTBETCTBYET HEYIOBIETBOPUTEIbHON HHDUIBTPALIUH.
Huskast rurpockonuyeckas BIaXKHOCTh B KpUOMETaMOP(PHUUECKUX TOPU30HTAX M HU3Kas (puibTpanus
00BSICHSICTCS BBICOKMM cojiepkanueM mbuieBaroit ¢pakuuii 0,05-0,01-55%, 4dacTh TIMHUCTOM
¢pakuuun Mana oxoso 15%, HO oOHa TOXe BIMSIET Ha HU3KYI0 HMHQUIbTpaluio B Mpoduie
KpHUoMeTaMOp(hUUIECKO OYBBI.

B xoJe noneBoro uccienoBaHys CBETI03EMa HIUTIOBUAIBHO-KEIE3UCTOr0 AraHCKOro yBana, B
Hayajie MIoHS, Kor/ia KppoMeraMop(huyeckre ropu30HTE MOTYT HaXOJIATCS B MEP3JIOM COCTOSIHUY, a
TeMmreparypa Bo3ayxa mnporpeBaercs g0 +20°C, Ha riaybune 45-50 cM, mposBIsSETCS
TUKCOTPONHOCTb. [lapaMeTpbl MIaCTUYHOCTH, NPHU KOTOPBIX ONpPENENSIETCS I'pPaHULA TEKYYECTH,
ObUIK Ompe/eNieHbl B MUHEPAIbHBIX TOPU30HTAX CBETJIO3€Ma WILTIOBHAIBHO-XKene3ucToro. Yucio
wiactuyHocTy (PucyHok 6), paccuMTaHHOE O Pa3HOCTH BJIAKHOCTU Ha IPaHUIIE TEKy4eCTH U Ha
rpaHulle pacKaTbhIBaHUS, YKa3bIBa€T HA CyTJIMHUCTHIN cocTaB cBeTio3eMa. [lokazarens TekydecTu B
npoduie CBETI03eMa CBUCTEILCTBYET O MPOSBICHUAX TUKCOTPOIIUU MPH BIAXKHOCTHU MOUYBHI 36 %
quist ropu3onTa E u 30 % nins ropuzonta CRM.
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Paccunrtannsiii mo hopmysie (2) mokazarenab TEKy4eCTH, B Tpouiie CBETI03eMa, yKa3bIBaeT Ha
IUIACTUYHOCTh TMBUIEBATOM CyNeCH IMOA30JUCTOrO0 TOPU30HTA IMPH TUTPOCKOMMYECKOM BIIaKHOCTHU
21,1%. Haubonprass ~ TekydecTh  TYroIIJaCTUYHOTO  CYIJIMHKAa  ONpeAensercs B
KpruoMeTamopduyeckoM ropusonte ¢ mokasarensimu 0,3—0,2, mpu rUrpOCKONNYECKON BIAXKHOCTH:
21,6% na rmyoune 45—60 cm u 18% na rimyoune 90—-100 cm. [TomrydeHHbIE JaHHBIE HEOOXOIUMBI TS
pacuera MporHo3a ¥ MOHUMAaHHUsI, YTO B CIIy4ae YBEJIWYCHHsI BIIAXKHOCTHU, TUAPOTEPMUUECKHUI PEKUM
KpruoMeTamMop(uyeckoil mouBkl OyIeT He YCTOWYHMBBIM, OyIyT MPOSIBISATHCS MPOLIECCH OTJICCHNUs, B
CITy4dasiX aHTPOIIOT€HHOT'O BMEIIATENbCTBA — THKCOTPOIHOCTb.

40 %

CM
E 10-15

BF 20-30

CRM45-60

CRM80-80

CRMC 90-100

== WrpocKonnyeckasn BNaKHOCTb

CBnaxHOCTb FpaHnLbl TEKYYECTH

EEN B naHOCTb rpaHnLbl packaTbiBaHWUA
+—e[onuHoMHanbHana (BnaXHocTb rpaHuLbl packaTblBaHWA)

PI/IcyHOK 6. Fpa(bm( BJIAXKHOCTH U INIACTUYHOCTHU HpO(i)I/IJ'IH CBETJIO3€MA WIIJTIOBHAJIBHO-KEJIC3UCTOTO

B xonme mpoBENEHHBIX MCCIEAOBAHUN IIOYBEHHOIO IIOKpOBAa TAaeXHOW 30HBI 3arajgHo-
Cubupckoil paBHHHBI pelajcs OJUH U3 BOIPOCOB, CBA3aHHBIN ¢ nuddepeHianyeil mouBeHHOro
npoduns — MNpOSBICHUEM MOA30JUCTOIO TOPU30HTA M BO3MOXHOCTBIO ONPEAEIUTh TIPaHMUILY,
OT/IEJSIONLYIO CBETJIO3€M OT OpraHO-KpuoMeTaMop(HuuecKoi MouBbl. [ UMOTE36l 0O BOBHUKHOBEHUHU
MOJ30JIMCTOTO TOPU30HTA ObUIM BBICKAa3aHbl MHOTUMH Y4eHbIMH. O BIMSHUM MOCTKPUOTEHHBIX
YCIOBUM W TMaJCOKIMMATHYECKHX OOCTaHOBOK Ha Ju(¢epeHIrannio MOYBEHHOTO IOKpoBa U
(hopMHPOBAHUIO KPUOMETAMOP(HUUECKOTO TOPU30HTA B TMO3IHEATIAHTHYECKUN U CyOOOpeabHBIN
MEepUOJI CBUACTEIIbCTBYIOT HccienoBatenn EBpomneiickoro ceepa [18]. O nposiBiIeHUH 2TFOBUATBHBIX
MOpGOH B pe3yibTare BHYTPUIIOUBEHHOTO CTOKa B IMMOYBaX TaeXHOH 30HBI 3amaaHo-CuOupckoi
paBHUHBI TIPOBEIEHBI HcciaenoBaHus uepHeBod Taiirm [19]. IlouBbl, nuarHocTupyemsle IO
COYETAHUIO TO/A30JMCTOT0, WJUTIOBUAIBHO-XKEJIE3UCTOT0 U KpHOMETaMOp(UUYECKUX TOPU30HTOB,
dbopmupytommecss B aBTOMOP(MHBIX  yCJIOBHSX  OOHAapY)KHMBAIOT  TOJUTCHETHYHOCTD,
c(opMHpPOBaHHYIO B J[Ba dTamla IEAOreHe3a, HAJNOXEHHbIX OAMH Ha Jpyroi. OCHOBaHHMEM Jist
BBIJICJICHUSI ATHX OJTalloOB CIyXXaT Mopdoyiornyeckue MpHU3HAKU (CTPYKTYpHas OpraHu3alus,
nuddepeHnnanys KyTaHHOTO KOMIUIEKCa), COBPEMEHHbIE U yHACI€0BaHHBIE MTPOIIECCHI TEJ0TeHe3a
u kpuorenesa [18].
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Bo3moxno, nabmonenns B 1923 . b. H. ToponkoBa m C. C. HeycrpyeBa [7] o cmabom
OTIOJI30JIMBAHUH CYTJIMHUCTBIX MTOYB 33 CYET JUTUTEITBHOTO MPEOBIBAHUS IIOUBBI B MEP3JIOM COCTOSTHUH
BEPHEL

Pe3y.HBTaTbI JaHHBIX I/ICCJICI[OBaHI/II\/JI IMOKa3aJik, 4YTO 3JIFOBUUPOBAHUC HAYMHACTCA HA CKJIOHAX,
IPHU CO3JIaHMHM BO3MOXXKHOCTH CTEKaTh BOJIC BHYTPH IOYBBL [lepnoj BHYTPUIIOYBEHHOTO CTOKA

KOPOTKUH — C Mas 10 OKTA0ph. B ocranbHON mnepuoj mouBa HaXoAsTcs IOJ BO3JeHCTBHEM
MEp3JIOTHBIX  mporeccoB.  CiokeHWe,  TIpaHYIOMETPHUECKHH  COCTaB  CIOCOOCTBYIOT
HEYJOBJICTBOPUTEIBHOW  (QWIBTPalMM B  KPUOMETAMOP(OUYECKUX TOPU30HTAX H  HU3KOU
BOJIOIIPOHUILIAEMOCTBIO.

Hecmotpst Ha BeIcOKOE aTMOc(epHOe yBIIaXKHEHHE, BIIaro3arac ImoyBsl cocrasisieT 128 mm/rox,
cnenn(puKord KpHUOMETaMOP(HUYECKHX IOYB OCTACTCS OTCYTCTBHE JpPEHa)ka B aBTOMOP(HBIX
MO3UIHAX HA CYIIIMHUCTBIX OTIIOKEHHSIX.

B amoBranbHO-MIUTIOBHAIBHBIX TOPU30HTAX BOIOIPOHHUIIAEMOCTh HECKOJIBKO Jyumie. Mcxoms
U3 3TOT0, MOJKHO CJIeJIaTh BBIBOJI, YTO BPEMsl, BOJIA, TEMIIEPATypa U YKJIOH IIOBEPXHOCTH ONPEIEIISIOT
Qg QepeHIraIio MOYBEHHOTO MPOodUs KpuoMeTaMopPUUIECKON TTOUBEI.

Bv1600wb1

1. Pacripeniesienue Biaaru B CyrJIMHUCTBIX KPHOMETaMP(QHUUECKUX MOYBAX SIBJIAETCS OJHUM U3
¢baxTopoB, onpenensonmii 1udHepeHInaII0 TOYBEHHOTO MPOGUIIS, C BBIIEICHUEM O30JIUCTOTO
ropu3oHTa. OpMHUPOBAHKE AITHOBUATIBHOIO TOPU30HTA OTMEYAETCS Ha CKJIOHE I0JI BO3JIEHCTBUEM
IIPEUMYLIECTBEHHO  BHYTPUIIOYBEHHOI'O JIaTEPAJIbHOIO  CTOKA. MakcuManbHas MOLIHOCTb
3JII0OBHAJIBHOIO TOPU30HTA 3a(UMKCUPOBaHA B CpeAHEH 4YacTH CKJIOHA. ['MIHOBBIE 3€lIeHble MXHU
3aJIep’)KUBAIOT BOAY, cO3/1at0T 6ojiee 10 cM MOIIHOCTH OpraHU4YeCKUil TOPU30HT.

2. PajnanbHbIA BHYTPUIIOYBEHHBIA CTOK BIIAard 3aTPyIHEH H3-3a HU3KOH NPOHUIIAEMOCTH
KpuoMeTamop(uyeckoro ropusoHTta. IInoTHOe cloXKeHHEe M MbLIEBAThI I'paHyJIOMETPUYECKUN
COCTaB CO3/IAI0T YCIOBHSI HU3KOM (MIIbTpAllii BHYTPUIIOUYBEHHBIX BOJI. B mepro/1 akTHBHOTO TasHUS
CHEra CJIOW CE30HHOTO Mpomep3aHus Ha TiryouHe 40 cM HE TMO3BOJISET BOJAM IPOHUKATH BIIYOb
MMOYBEHHOTO TTPO(HIIS.

3. Kpuomeramopduueckue MoYBbI XapaKTEpHBI Ui BCEX CYIIMHHUCTBIX BO3BBILIEHHOCTEH,
OZIHAKO TIOYBEHHBIE apealibl CBETIO3€Ma U I'PAHUILy OpPraHO-KpHOMEeTaMOp(UYecKoil MoYBbI OBIIO
BBIIETIUTh HEBO3MOXKHO. M3ydeHue pacrpeneieHuss BJIaru IO CKIOHY 3aKpeluiId THUIOTe3y O
JaTepanbHbIX BHYTPHUIIOUBEHHBIX ABM)KEHUSAX BJIarM Ha ME30ypOBHAX penbeda u (hopMupoBaHUU
AIIIOBUAIBHOTO Tpoliecca Ha CKJIOHaX M o0pa3oBaHMIO ropu3oHTa £ B cBemiozemax. Ha ocHoBe
MCCIIEIOBAaHUN THIPOIIOTNYECKOT0 peKHUMa IIOYB KpHOMETaMOP(PHUECKOTo oTAesa ObIIH ONpeIesIeHbI
MO3UIMU AN  TUIOB  IOYB:  CBETIO3€Ma  WJUIIOBHAJIBHO-)KEIE3UCTOTO U OpraHo-
KpuoMmeraMmop(puueckoil mousbl. Jta MHGOpMAIU KpailHe HeoOxonuMma sl MPOCTPAHCTBEHHOIO
aHaJIM3a U COCTABJICHUS [TOYBEHHBIX KapT.

4. MHoroneTHHE HAONIOACHUS 3a BIaXXKHOCThbIO ropu3oHTa CRM mokas3pIBalOT CTaOHIBHYIO
BJIAYKHOCTB B Te4eHHUE rojia okoio 20%. MHcTpyMeHTaIbHbIe HAOMIOIEHHS 32 BIAXKHOCTBIO CHCTEMOM
aBTOMAaTUYECKOTO MOHUTOPHHIA MOKAa3bIBAIOT HU3KYIO BIAKHOCTh B 3UMHUN NepHoA, okoyio 7% u
YCPEIHEHHOE YBIAXXHEHHE IO BceMy Npoduiaro B JieTHUH nepuoj. KpuoreHHbld CTPYyKTYpHBIH
MeTaMop(U3M CpeIUMHHBIX TOPHU30OHTOB C TPOSBICHUEM CKeJETaH, YIVIOBAaTO-KPYyHMHTYaTON
CTPYKTYpBl, LUIMPOBOCTU TOBOPUT O BIUSHUU OTPULATEIBHBIX TEMIEPATYp U MEP3JIOTHBIX
npoleccax, yHacle0BaHHBIX B OoJiee XOJoAHbIe rojaa. M3MeHeHus rupoTepMUYecKoro pexxuma
MOYB TMpPHUBEAECT K M3MEHEHHSIM I[OYBEHHO-PACTUTEIBHOIO IMOKPOBA, YTO IIPOU3BENET CMEHY
BBICOKOOOHHUTETHBIX €JI0BO-KEAPOBBIX 3€JICHOMOUIHBIX JiecoB. [Ipu yBennueHnu y BiIaKHOCTH OoJiee
21% OynyT NposBIATHCS TUKCOTPOITHBIE MPOLIECCHI.
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