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4
BBEJIEHUE

AKTYaJIbHOCTb.

TopdsiHble TOYBBI AKTUBHO HCIOJIB3YIOTCS B CEILCKOM XO3SIUCTBE, a TaKkKe
MIPU CO3J]aHUU 1IEJIEBBIX MOYBEHHBIX KOHCTPYKIIMI B KAYECTBE OJHOTO U3 CJIOEB WU
B CMECH C JIPYTrUMU KoMnoHeHTaMu. OHAKO, 3TU MOYBBI UMEIOT CBOIO celU(UKy
(bU3MYECKUX CBOMCTB, CYIIECTBEHHO OTJIWYHYIO OT MHUHEpaJbHBIX: 00JaJaroT
BBICOKOU MOPUCTOCTHIO, HAOYXAIOT U MOJIBEP>KEHBI YCAKE, UTO MOKET IPUBOIAUTH K
CYILIECTBEHHBIM HW3MEHEHUSIM BOJIOYIEPKUBAIOLIEH CIHOCOOHOCTH B IMKIIAX
YBIAXHEHUSI-UCCYIICHUS, BEAYIIEH K MPOSBICHUIO BBIPAXKEHHOIO BIIAYKHOCTHOTO
rUcTepe3nca. IT0 HeOOXOUMO YUUTHIBATh MPU pacuyeTax BOAHOTO PEKUMaA, CPOKOB
U HOpM monuBa. [Ipu HempaBUJIBHOM MCHOJIB30BAaHUU TOPQSHBIE MOYBBI TEPSIOT
CBOM OJIaronmpusiTHbIE CBOMCTBA, MOABEPrarOTCS BETPOBOM U BOJIHOW 3pPO3UHM U
OBICTPOMY PaA3JIOKEHUIO OPraHUYECKOTO BellecTra (3aitnensman, 1988, 1991, 2014;
[No3nusikoB, KomanmeB u np., 2014). Opnum u3 QakTopoB, JUMUTHUPYIOUIUM
OMOJIOTMYECKYI0 aKTUBHOCTD M BIUSIONIUM Ha MPOIIECCHI UX JErpaiallviu sSBISETCS
Tero. TecHass B3aUMOCBSI3b BOAHBIX M TEIJIOBBIX CBOMCTB TOpP(O3eMOB,
00yCJIaBIMBAET aKTyaJIbHOCTh aHAJIW3a BIUSHUS BIAXKHOCTHOTO THUCTEpE3Uca Ha
3aBUCUMOCTh TEMIIEPATYPONPOBOAHOCTH OT BJIAKHOCTH.

[Ipu BoBieueHUN TOPQSHBIX MOYB B CEIHCKOXO3IMCTBEHHOE MPOU3BOICTBO
HEOOXOMM HaydyHO OOOCHOBAaHHBIM MPOTHO3 WX TpaHchOpMalMd Ha OCHOBE
aHanu3a Temio- U ruApoduznueckux npoieccoB. M ecnu st MUHEpanbHBIX TOYB
OCHOBHBIE TIPOIIECCHI BOJIO- U TEIJI00OMEHa BeChbMa YCHEITHO MPOTHO3UPYIOTCS U
moaenupyrtcs (UepHnoycenko, Cynuuiisid, 2019; van Genuchten, 1980), To nus
OPraHOT€HHBIX B HACTOSIIIEE BpEeMsi HET JOCTATOYHOI'O SKCIHEPUMEHTAIBHOTO
000CHOBaHUS ISl TAKOTO poja MOJIECIIUPOBAHMUS.

Crenenb pa3padoTaHHOCTH TeMbl HccjenoBanusi. O030p aUTEpaTyphl
CBUJIETEIILCTBYET O TOM, YTO HAKOIUIEHO OOJBIIOE KOJIMYECTBO JJAHHBIX IO
HCCIIEIOBAHUIO BOJOY/IEPKUBAHUS TTOYB, 0coOeHHO MuHepanbHbix (Fariborz et al,
2012; TepneeB u np, 2021; Ymapona, 2008, 2011; Poxe, 1969; I'noGyc, 1969;;
Cynuunbiz, 1979; Neilsen et al, 1989; Neilsen, 1991 u ap.). Oueneno BnusiHuE
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(U3NYECKUX U XUMUYECKUX CBOMCTB Ha MOJI0KEHUE KPUBOM BOIOYACPKUBAHUS UITH
TaK Ha3bIBaeMOM OCHOBHOM ruapodusnueckoit xapakrepuctuku (OI'X) (Hazaposa,
2009, Ily3anoBa u ap., 2014 u ap.). B autepaTtype npeactaBieHbl UCCIEAOBAHUS 110
onpenenennto kpuBoit OI'X nnsa opranorennsix nous (Mortopun, 2017; Bohlin et
al, 2004; Markoska et al, 2018; Schwirzel et al, 2002; Bechtold et al, 2018 u ap.).
Onnako, OCHOBHBIE CBOWMCTBa, ompeaessione mnoinoxenue u Gopmy OI'X
topdo3zemMoB Mano wu3ydeHbl. Kpome TOro, B Hacrosilee BpeMs MPaKTHUYECKU
OTCYTCTBYET OOOCHOBAHUE BBIJICJICHHS] OCHOBHBIX apryMeHTOB (IIPEIUKTOPOB) B
BHUJIE CBOWMCTB TOpP(}O3EeMOB ISl MOTYy4YEHUS MNeAOoTpaHCPEepHBbIX (YHKIUNA, 4YTO
3aTPyJHSET UCIIOIB30BaHNE COBPEMEHHBIX MPOTHO3ZHBIX U YIIPABIISIONIUX MOJIETIEH.

OTeuecTBEHHBIMU U 3apyOEKHBIMU aBTOPAMU YEse€TCs 0O0JIbIIIOE BHUMAHUE
UCCIIEIOBAHUIO TEIIOBBIX CBOMCTB TOopdsinbix nouB (Maumesa 2001; Dyukarev,
2019; Danelichen, 2013; Gasparim et al, 2005; Rao et al, 2005; Danelichen et al.,
2011; Beber et al., 2006 u np.). U3yueHue 3TUX CBONCTB aKTyaJdbHO HE TOJIBKO JIJIs
CEIBCKOTO XO3SIUCTBA, HO W JJISI OJJHOM U3 Ba)KHEHIIUX COBPEMEHHBIX MPOOIEM,
MPOUCXOJAIINUX C TOPPSAHBIMU MIOYBAMHU — UX MUPOTEHHOM JIeTpajalvu.

Hean u 3a1a4n uccie10BaHUA

Hear pabdorbl - U3yuYeHHE OCHOBHBIX (PU3MYECKUX, THUIPO- U
Ter10(hU3NYECKUX CBOMCTB U XapaKTEePUCTUK OPTAHOTEHHBIX MTOYB.

Jnst goctrkeHus ey ObLUIH MOCTABJICHBI CIEIYIONINE 3a]auu:

1. OnpenenuTs  OCHOBHYIO  THUAPOPU3MUECKYID  XapaKTEPUCTUKY
TOpSAHBIX TOYB HA 00pa3iax TOpPo3eMOB pa3HOTO reHe3uca, MIIOTHOCTH, CTENEHU
paziioxkeHust, 00TAaHUYECKOTO COCTaBa U 30JIbHOCTH.

2. OnpenenuTs W NOPOBECTH AHAIU3 BJIAXHOCTHOTO THCTEpE3UCa
TOPGSAHBIX TTOYB PA3TUYHOTO T€HE3HCA, INIOTHOCTU U OOTAaHUYECKOTO COCTaBa.

3. N3yunth BO3MOXKHOCTH MPOSIBJICHUS TUCTEpE3UCa 3aBUCUMOCTHU
TEMIEPATYPONPOBOJAHOCTH OT BJIAXKHOCTH C YYE€TOM B3aUMOCBSI3M BOJHBIX U

TCIUIOBBLIX CBOMCTB IIOYB.
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4. MetogoM  KOMIBIOTEpHOM  ToMorpaduu  U3Yy4YUTh HU3MEHEHHUE
CTPYKTYpPbI IOPOBOT'O MPOCTPAHCTBA MOHOJIUTOB TOP(PSAHBIX MOYB PA3HOTO FEHE3UCa
0OTaHMYECKOI'0 COCTaBa MPU UX YBIAXKHCHUH.

Hayuynass  HoBuM3Ha. BmnepBeie ruapodusnueckue  CBOWCTBA U
XapakTepUCTUKU TOP(PO3EMOB UCCIEAOBAHBI B TECHOM aHaIM3€ C UX
TEIIO(QU3NYECKUMU XaPAKTEPUCTUKAMU. Y CTAHOBJIECHO BIMSHUE IUJIOTHOCTH Ha
MOJIOKEeHHE U (POPMY OCHOBHOU TUIAPOPU3NUECKON XapPAKTEPUCTUKHU TOP(PO3eMOB
pPa3IMYHON TJIOTHOCTH, 30JIbHOCTH M OOoTaHM4eckoro cocrara. I'ucrepesuc OI'X
00yCIIOBJIEH M3MEHEHHUEM CTPYKTYpPbl MOPOBOTO MPOCTPAHCTBA TOP(PO3EMOB, UTO
MOATBEPAKIAECHO METOJOM KOMIIBIOTEPHOU TOMOrpaduu U pacueToM pacrpeaeieHus
op MO pa3Mepam.

Teopernueckass U NpakTH4YecKasi 3HAYUMOCTH PadoThbl. [lonydyeHHbIE
JAHHbIE MOTYT OBITh MCIOJIB30BaHBI JUIsl CO3/JaHUsl 0a3bl JAHHBIX CBOICTB
OpPTraHOT€HHBIX MOYB, KOTOpPAasi MOXET OBITh IKCIEPUMEHTATHLHONW OCHOBOM st
UCIOJB30BaHUA  MaTEMaTHUYECKUX  MOJENel  pacyeTHOM  oNTUMHU3AIUU
TEMIEPATYPHOTO U BOJHOTO PEXHUMOB W HCIOJIb30BaHUS TOP(DSHBIX MOYB.
Pe3ynbTaThl MOTYT OBITH MOJIE3HBI B CEIbCKOM XO3SIMCTBE MPU pacyeTax CPOKOB U
HOPM TIOJIMBA, a TAKXKE MPU MPOEKTUPOBAHUU U OCYIIECTBICHUU MEIUOPATUBHBIX
MEpONPUATUNA MO ONTUMHU3AIMKA BOJHOTO W TEIJIOBOTO PEXUMOB TOP(}HO3EMOB,
CO3/JaHUM TIOYBEHHBIX KOHCTPYKIMM, TMpPU NPOTHOCTUYECKUX pacueTax u
YIpaBIE€HUU TUIPOJIOTUYECKUM U TEIJIOBBIM peKUMaMu TOPHO3EMOB.

Metonosoruss ucciaenoBanusi. OCHOBOW TPOBOJAMMOrO HCCIENOBAHUS B
paMKax JAUCCEPTAIMOHHON pabOTHI SBIISIETCS CUCTEMHBIN 0AX0, Top(dsiHAs MOYBa
paccMaTpuBaeTCid Kak €IuHas W IeJIOCTHAs CHUCTeMa, KOTOpash COCTOUT U3
OTJIENIbHBIX HEpapXUYeCKu OpraHu3zoBaHHbIX mojcuctem (Boponun, 1984,1986;
Pozanos, 2004). BbiGop MeTOAOB HUCCIeAOBaHUS OOYCIOBJIEH TPagUuIMOHHBIMU
MoAX0JaMH aHain3a (PYHKIMOHAJIBLHOIO MOPOBOTO MPOCTPAHCTBA, OTPAXKEHHOTO B
BOJIOYIEPKUBAIOIEH CIMOCOOHOCTH MOYB, U COBPEMEHHOTO TOMOTrpaduueckoro
METO/Ia U3YUEHUSI TEOMETPUUECKUX TTapaMeTPOB TOP.

3amnmaeMble IHOJIOZKCHUSA
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1. OCHOBHOE€ BIIUSIHUE HAa OCHOBHYIO TUJPOPUZUUECKYIO XapaKTEPUCTUKY
Toph03eMOB SXPOMCKON JOJMHBI OKa3bIBAET IIOTHOCTbH, 30JHOCTh M CTEIEHb
paznoxxeHus. Bkiag mioTHOCTH HAaMOOJIBIITHH.

2. J171st TophAHBIX TOYB XapaKTEPHO SIBJICHUE BIAXXHOCTHOTO TUCTEpE3Uca
OI'X, cBs3aHHOTO MpPEXJE BCEro C SBJICHUSMHU HAOyXaHUSAMH M YCaJIKH, YTO
MOATBEPAKAAETCA TOMOrpadUueCKUMU UCCIEA0BAaHUAMU HEHAPYIIEHHBIX 00pa3IoB
topdo3emMoB. ['ucTepe3uc 3aBUCUMOCTH TEMIEPATYPOIPOBOAHOCTH OT BIIAKHOCTHU
HE BBISIBJICH.

3. VBnaxHEHUE I0YB, CONPOBOXKIAEMOE HX HaOyXaHHEM, BEIET K
BBIPAKEHHBIM HM3MEHEHUSIM CTPYKTYpbhI MOPOBOTO MPOCTpaHCTBA TOop(}o3eMoB 3a
CYET pOCTa MAaKpPOIOPHUCTOCTU. YBEJIWYEHHUE O00beMa MaKpONOp 3aBUCUT OT
OOTaHMYECKOTO0 COCTaBa M CUJIbHEE BCETO BHIPAXKEHO B THIHOBOM TOpdo3eMe u
IPEeBECHOM TOp(o3eMe, OICTUIAEMOM 3aJIEXKbI0 TPABIHOTO, OCOKOBOI'O TOp(a.

CreneHb [0cTOBepHOCTH W ampodamum padorsl. HccienoBanue
MPOBOAWIOCH C UCIIOJIb30BAHUEM COBPEMEHHOTO OOOPYJOBAaHUSI U KIIACCHYECKUX
METOJI0B (PU3HMKHU MOUYB, KOTOPbIE€ MPU COOTBETCTBYIOIIEM KOJUYECTBE MOBTOPEHUN
no0Ka3anu cBO 3 (PEKTUBHOCTD.

Pe3ynbTaThl paboThl 0nMyOJMKOBAaHBI B COOPHUKAX HAYYHBIX KOH(EpPEHIIH:
«O(pdekTuBHOE UCMONB30BAHUE MEJIHOPUPOBAHHBIX 3€MEIb: MpOOJeMbl U
peuienus». Marepuanbsl MeXIyHapOoJAHOW HAyYHO-IIPAKTHUUECKON KOH(EpeHIUU
OI'BHY BHUUWM3. Tsepb, 28 centadps 2018 roma; «DyHmameHTaIbHbIE
KOHIIENIUU (DU3UKU TIOYB: Pa3BUTHUE, COBPEMEHHBIE IPUIIOKEHUS U TIEPCTIEKTUBBDY.
COOpHUK  HayuyHBIX TpyJoB MexayHapoJHOW Hay4dyHOU  KOH(DEpeHINH,
nocsamieHHon  90-netuto  co  gHA  poxaeHus A.JI. Boponuna, 2019;
Mexnaynaponnoit HayyHot koHdepenuun XXIII JlokyuaeBckue MOIOIEKHbBIE
yteHus «llouBa B ycioBUSX I100albHOrO U3MEHEHHUs KinmaTay, MapT 2020r; IOP
Conference Series: Materials Science and Engineering, Volume 941, The
International Scientific and Practical Conference "Modern Problems of Ecology,
Transport and Agricultural Technologies" 26-27 June 2020, Barnaul, Russian

Federation.



8

[To maTepuanam Hay4yHOUM pabOThI OMMYOJUKOBAHO 4 CTaThU B PEIIEH3UPYEMBIX
’KypHajax, BKIIOUEHHBIX B cnucku Scopus, Web of Science.

Ctpykrypa u o0bem padotbl. J[uccepraimonHas pabora comepxut 133
CTpaHUIIbl, COCTOUT U3 OTJIaBJIEHUS, BBEJCHHUS, 3 OCHOBHBIX I'JIaB: 1-4 ri1aBa - 0030p
Hay4YHOU JUTEpaTyphl, 2-5 rj1aBa - pa30op UCCIeayeMbIX 00BEKTOB U METOJIOB, 3-5
rJlaBa - TMOJY4YEHHbIE pE3yJNbTaThl M UX OOCYXKJEHHE, 3aKJIIOYEHUE, CIHCOK
IUTEepaTypbl COCTOUT U3 130 UCTOYHUKOB, U3 KOTOPBIX 74 HA MHOCTPAHHOM S3BIKE,
COJIEPKUT 5 Tabnuil, 25 pucyHkoB u 7 hopmyi, 17 cTpaHull IPUIOKEHUH.

JIMYHBIA BKJIAJ aBTOPA. 3aKIFOYAETCS B AHAIN3€ HAYYHOU JIMTEPATYPHI 110
TeMe ucclieIoBanus, (POPMyITUPOBKE LEIU U 3a/1a4 pabOThl, TPOBEJAECHUN TTOJIEBBIX
U J1a0OpaTOpPHBIX HCCIEIOBAaHMM, CTATUCTUUECKON 00pabOTKEe MOIyUYEeHHBIX
AKCIEPUMEHTANIbHBIX TAHHBIX, 000OIIEHUN MOJIYYEHHBIX JIaHHBIX, MPEICTABICHUU
PEe3yJbTAaTOB UCCIIEIOBAHUS HA HAYYHBIX KOH()EPEHIUAX, TOATOTOBKE MyOIuKaui
B )KypHajax U cOOpHUKaX.

baaronapHocTu. ABTOp BBIpaXaeT UCKPEHHIOK OJarolapHOCTh HAYYHOMY
pykoBogutento mpodeccopy Errennto BukropoBuuy Illenny 3a oxazaHHYIO
MOJICPKKY, MyJIpbl€ COBETHI U TOMOII[h HA TPOTSHKEHUU Beero oOyueHus; kadenpe
(du3uKe U MeTHopalvK NOoYB (PaKyJIbTeTa MOYBOBEACHUS 3a MOMOIIb B MPOBEICHUU
AKCIEPUMEHTAIIbHOW 4acTU padoOThl, a TakKKe OOCYX IECHUU U COBETHI MO pabore
3aBenytoien kadgeapoi npodeccopy A.b. Ymaponroii, c.H.c. 3.H. Troraii, nouenrty
A.IL. IlIBapony, k.0.H. E.B. ®aycToBoii u ap. OtaensHas 6narogapaocts ®I'BHY
«ITouBenHbI nHCTUTYT UMeHM B.B. /lokyuaeBa» u ero corpyaHukam, B 4aCTHOCTH
K.H. Ao0pocumoBy, E.B. CksopuoBoii, A.Jl. Ilo3gusikoBoil 3a momoIllb B

IMPOBCACHHNH SKCIICPUMCHTOB.
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I''TABA 1. COBPEMEHHOE COCTOAHUE ITPOBJIEMbI

1.1 Topdozemsl u ux npoucxoxaenue. Tophozembl BepxHeBomkckon
HU3MEHHOCTH

[Io mnpoucxoxnenuto Top(dsiHbIE OOJIOTHBIE TMOYBBI pa3ACNSIIOTCS Ha
BEPXOBBIE, MIEPEXOAHBIE U HU3UHHBIE. J|aHHbIe 00JI0Ta OTIUYAIOTCS IO UCTOYHUKAM
nutanusi. Bepxosbie 60710Ta UMEIOT BBIMTYKITYIO TOBEpXHOCTH. [Ipu 3TOM BOJ1a B HUX
MOCTYaeT B OCHOBHOM U3 aTMOC(EpPHBIX OCAJKOB, CIEAOBATEIBHO MOCTYILJICHUE
KaKUX-TM00 MHUHEpaJbHBIX BEIIECTB MHUHUMAaJbHO. BepxoBbie 0osioTa 0051a1at0T
HU3KUMHU IUIOJJOPOHBIMU CBOMCTBAMU, OHU UMEIOT BBICOKYIO KUCIIOTHOCTb, HU3KHE
3Ha4YEeHUs 30JIbHOCTH. B 0CHOBHOM 00pa3oBaHbl MxamMu. B CBs3U € 3TUM BOBJIEUEHNUE
X 3eMJie[lelue HEe palMOHAIbHO, B OCHOBHOM HUX HCIOJIB3YIOT B KadecTBe
noactuinok win toruBa (Maumesa, 2009). Ilepexoanbsie 000Ta, Kak MpaBuiio,
o0pa3yroTcs psAioM € BEpXOBbIMHU. [IpM OTCYTCTBUM BO3MOKHOCTH CTEKaHWS,
M30bITOYHAS BJIara BEPXOBBIX 00JIOT 3aCTAaMBAETCS HA MPUJIETAIOIIUX TEPPUTOPHUSIX.
[Ipu sTOoM 0Opa3yroTcs mepexojHble 00J0Ta, HA KOTOPBIX TaKKe MPOUCXOIUT
TopdooOpazoBanre. OHM OTIMYAIOTCA OT BEPXOBBIX IO CBOMM CBOMCTBaM, HO
He3HAYUTEIbHO. KUCIOTHOCTh MEepeXOoHbIX OOJIOT HUXKE, a 301bHOCTH Bbilie. Ho
MPU 3TOM HMX TaKXXE PEJIKO BOBJICKAIOT B CEJIBCKOE XO034MCTBO. MIX OCTaBIAIOT B
€CTECTBEHHOM BUJIE.

Husunnble 0010Ta HAXOATCS B MOHMKEHUSIX pelibeda, KyJla CTeKaeT BoJia U
pacTUTENbHbIE OCTaTKH C MpUIerarouux Tepputopuii. OHU UMEIOT BOTHYTYIO
dbopmy, moaydaroT MHUHEPAIbHBIE BEIIECTBA KAaK M3 TPYHTOBBIX BOJ, TaK U U3
BBITNIAJIAIOIINX OCAJKOB. DTO CYIIECTBEHHO BJIMSET HA OTJIUYUS B UX CBOMCTBAX U
MPUTOTHOCTD JIJISl BBIPAIIMBAHUS CEIHCKOXO3IMCTBEHHBIX KYIbTYp. X 307bHOCTH
3HAYUTENIHHO BBIIIE, a cpeia OJIM3Ka K HeUTpalnbHOU Uiu ciabokucion. Huznuubie
O0osota  00pa3oBaHbl  PA3IMYHBIMU  PACTCHUSIMH, [OITOMY  O0JIaIatOT
pa3Ho00pa3HBIM OOTaHMYECKUM cocTaBoM. OT peXuma MUTaHus 00JI0Ta 3aBHUCHUT
XUMUYECKU cocTaB TopPsiHOM BoAbl. HaOmionaroTes oTinuusl B MUHEpaIu3aluu:
IUIT HU3WHHBIX CBOMCTBEHHBI 00Jiee BBLICOKHE 3HAUECHUS (18—29)*10'2 KI/M>, a Ui

BepXoBbIX (4-7)*1072 kr/M®> (Muchukos, 2019).
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[TouBbl, oOpa3oBaBiIMecss Ha TOP(PSAHBIX OTIOXKEHUSAX, MHPU aAKTUBHOM
y4acTUU B MOYBOOOpPA30BAHUU BOJ PA3HOTO MPOUCXOXKIEHHUS U COCTaBa, Pa3HOIo
OOTaHMYECKOI0 COCTaBa M MPOUCXOXKJeHUs Topda (HU3UHHBIA, BEPXOBOU U Mp.),
BXOJAT oTneN Top(sHbIX MouB, Topdo3eMbl, B pedepaTuBHyto rpynmy Histosols
(MupoBasi pedeparuBHas 0aza mouBeHHbIX pecypcoB, 2014). Onu wmoryT
00pa3oBBIBATHCS B YCIOBHUSAX JIFOOOTO KIMMara MOpU HAIUYUM JIOCTATOYHOTO
KOJINYECTBA BOJABL. B CEBEpHBIX paliOHAX 3aJerarT MOJ BEYHOM MEp3JI0TOU
(Moncharoen, 1985). Kak npaBuiio, 3Ty NOYBbI HA HU3UHHBIX TOP(}aX MI0I0POJIHBI,
AKTHUBHO HCIIOJIB3YIOTCSI B CEIBCKOM XO3SIUCTBE, OJHAKO TPEOYIOT MPUMEHEHUS
pPa3HOr0 pojJa HMHTEHCHUBHBIX MEIHUOpAlUi, BKIIOYAIOIINX arpoXMMHYECKHUE,
THIPOTEXHUYECKHE U TeIIoBbIe (3alienpman, 1996).

TopdozeMbl — 310 TpaHC(HOpPMUPOBAHHBIE TOP(SHBIE MOYBLI B pe3yJbTaTe
MPOIIECCOB MEJHUOpAlMd U CENbCKOXO3SUCTBEHHOTO HCMoib30oBaHus. [lpu stom
OCHOBHasl TpaHC(opMaIisi TPOUCXOTUT B PE3yjbTaTe MPOIECCOB AErpajaiuu, B
pe3yiibTaTe KOTOPBHIX MOKHO HAOJII0/1aTh YMEHbBIIIEHUE MOIIIHOCTU TOP(PSHOTO €104,
pa3lioKEHUE PACTUTENIBHBIX OCTAaTKOB, a TakKXKe€ YMEHBIIEHUE COJIEPKaHUs
opraHuuyeckoro BemiectBa. I[lpm 3ToM, TpU MNPaBWIBLHOM JalibHEWIIEM
WCIIOJB30BaHUU 3THX MOYB (CEBOOOOPOTHI, BHECEHHE YAOOpEHUid), Nerpaaanus
OyJzet ociiabeBaTh U UX BO3MOXHO OYJET MCHOJIb30BaTh B CEIHCKOM X03siicTBe. B
MPOTUBHOM CJIyyae, O3TH IIPOILIECCHI MOTYT NPOHUCXOIUTH OBICTpEe, YeM B
muHepanbHbix  («IIpupomooOycTpoiicTBo  mosechsi», 2019, KosieKkTUBHas
MoHorpadus nmoa penakiueit FO.A. Maxaiickoro u zip., KHura 4, Tom 2).

TopdsiHbie MOYBKI MoJIecH 00JIaal0T HEBBICOKOM MIOTHOCTHIO - 0,12-0,25
r/em® («Ilpupomoo6ycTpoiicTBo monecks», 2019, komnekTuBHAas MOHOrpadHs 10N
penakmueit FO.A. Maxaiickoro u zip., kuura 4, Tom 2). [Ipu 3Tom, B pe3yiibTare ux
MHTEHCUBHOTO  HWCIOJb30BaHUS, IUIOTHOCTh BEPXHUX TOPU3OHTOB  Oyaer
YBEIUYMBAThCA. 3/1€Ch BO3HUKAET €II€ OJHO OTIWYUEe TOP(SIHBIX MOYB OT
MUHEpPANIbHBIX: B Oojee TriayOOKUX TOpU30HTAaX IUIOTHOCTh Oyner Huxke. Y
MUHEpPAJIbHBIX TOYB - oOOpaTHass 3aBUCUMOCTb: BEPXHHH TOPU3OHT HMEET

HAaMMCHBIICC 3HAYCHUC IIJIOTHOCTH, a C FHY6HHOﬁ MMPpOUCXOAUT €€ YBCIMNUYCHHUC.
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BnaroemkocTs MOYET JIOCTUTATh 3HAYEHHI 300% 151 BBIIIIE
(«IIpupomooOycTpoiicTBO monecks», 2019, komnexktuBHas moHorpadus). O.C.
MucuukoB B cBod ctathe (MucHukoB, 2019) ormeuaer, yTo HaubOJIbIIAs
BJIArOEMKOCTh XapaKTepHa MJis caa0dopa3ioKUBIIMXCS TOP(OB, e pacTeHUs He
yTpaTUIN CBOETO0 aHATOMUYECKOTO CTpoeHus. [I10THOCTE TBepAoit a3bl — 0KOJIO 2
r/em3 (1.6-2.2 r/cm3) B 3aBHCHMOCTH OT OOTaHMYECKOTO COCTaBa, MOPHUCTOCTH
JTOCTUTAET 80-94%, a xodphUIIMEHT TOPUCTOCTH OOBIYHO MeHee 25.
l'unponoruyeckne XapaKTEepUCTHUKU STHUX IOYB CYHIECTBEHHO Pa3IUYaroTcsl OT
TPaJULIUOHHBIX: I TOP(HO3EMOB BIXKHOCTh 3aBsiIaHUsl KOJeOJIeTcsl B Mpezenax
1.7-2.5 % , a moneBasi BIaroeMkocTh — 55-85 % (k 00bemMy), a 111 MUHEPAJIbHBIX —
HarpuMep, JUisl CPEAHECYIMHUCTBIX MOoYB (MpU MIOTHOCTH 1.2 1/cM3) B cpeaHeM
Ui YKAa3aHHBIX THUIApPOJOrHYecKux mnapamerpoB 15 - 17%, 32 -35  %.
(«IIpupomooOycTpoiicTBO modechsi», 2019, koinekTuBHas MoHorpadus Moj
penaxiueit FO.A. Maxaiickoro u np., kaura 4, Tom 2; llleun, 2005).

Takoil BaxHBIN (U3NYECKUHN MOKa3aTeNb, KaKk KO3(PGUIIHMEHT GUIbTpalluu y
TOP(SHBIX MOYB MOJIECUM, TAKXKe OTJIMYAETCS OT MUHEpPANbHBIX. Ero 3HaueHus
MOT'YT MEHATHCS B 3aBUCUMOCTH OT OOTAaHUYECKOTO COCTaBa, CTETIEHU OCYyIIIEHHOCTH
6omor or 0,2 wm/cyr no 600M/cyT (Hepas3lIOXKHUBIIUWUCSI MOXOBOM oOdYec).
(«IIpupomooOycTpoiicTBO monecbsi», 2019, koinekTuBHas MoHorpadus IMoj
penakmueit FO.A. Maxaiickoro u nip., kaura 4, ToM 2) Taxxe 111 MOXOBBIX TOP(HOB
XapakTepHa HauOoJbIIas BIaroeMkocThb. (MucHukos, 2019)

Takum o00pa3om, Top(dsiHbIE TOYBBI MO CBOUM CBOMCTBaM 3HAYUTEIHLHO
OTJIMYAIOTCS] OT MUHEPAJIbHBIX U TPEOYETCS JOMOIHUTEIbHOE U3yU€HHE UX CBOMCTB
JUISl PallMOHAJIBHOTO HMCIIOJIb30BAHUSI HE TOJIBKO B CEIBCKOM XO3SIMCTBE, HO U B
IPaKIaHCKOM OO0YCTPOUCTBE TOPOJICKUX JaHAIIA(TOB U MPU CO3JaHUU TTOYBEHHBIX

KOHCTPYKLIHAM.
1.2 I'maponornyeckue peKUMbl MUHEPAJIBHBIX M OPraHOT€HHBIX ITOYB MTOJIECUI

[loneckss, Ha KOTOPHIX B OCHOBHOM M TMPEJCTABICHBI TOP(PO3EMBbI,

MPEACTABIISIIOT COOOM POBHBIE MPOCTPAHCTBA, KOTOPHIE 0OPa30BAIUCH B PE3YJIbTATE
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nestenbHOCTH JeaHuKa. [Ipu 3ToM yacTh U3 HUX 3a00104ueHa. B pesynbrare TasHus
JIETHUKOB U 00Pa30BaBIINXCS BOJHBIX IOTOKOB MIPOUCXOIAIIO PA3MBITHE MOPEHHBIX
OTJIOXKEHUM, 00PA30BBIBATUCH OTI0XKEHUSI KPYITHOTO U TpyOoro matepuana. Jlanee
TEUEHHE OTKJIABIBAJIO OTCOPTUPOBAHHBIN NecoK. Takum oOpa3om, OoJibIlast 4acTh
OTJIOXKEHUW Ha TMOYBax MOJIECUM MecuaHble, HA KOTOPBIX Mpou3pacTanu jieca (B
OCHOBHOM COCHOBBIE). Ha 1aHHbBII MOMEHT OCHOBHYIO YaCTh 3aHUMAIOT TaK>Ke Jeca
u 6osiota. [Ipu sToM TaM npeobnagaeT n30bITouHOE yBIaxkHeHue (KosiexktuBHas
MoHorpadusi  «IIpupomooOycTpoiicTBo  monecbsi», mnoa peaakuueit FO.A.
Maskaiickoro u np., kaura 4, Tom 2, 2019)

Munepanvrvle nougvl nonecwvs

CBefieHUs O THUIPOJIOTHYECKHX PEKUMaX HEOOXOAUMBI JJisi TMOHUMAHHS
BO3MO>XHOCTH HCIIOJIb30BaHUS MOYB B CEJIBCKOM XO3SICTBE, OMpEIEiICHUsS HOPM
MOJMBOB W OCYIIeHHS. PanuoHanbHOE UCHONIB30BaHUE TIOMOXET COoOUpaTh
HauOOobIIEe KOJIUYECTBO YpOKasi M ONpEeNeisiTh, Kakue KyJIbTypbl OyIeT Jydiie
BBIPAIIMBATh HA KAXKJIOM y4aCTKe.

OcCHOBHBIE MOYBBI MPEACTABISAIOT COOOM MecyaHble, KOTOPbIE UMEIOT CBOU
OCOOCHHOCTH BOJHOTO pexxuma. Hampumep, BBICOKYIO BO3yXOE€MKOCTb, HU3KHUE
MOJIEBYI0  BIIATOEMKOCTh M BojaoyAepxkuBanue. Ha  mouBax  jerkoro
IPaHyJIOMETPUYECKOTO COCTaBa HE PEKOMEHIYEeTCs NPUHUMATh PEIICHUs O
HEOOXOJIMMOCTH MCCYIIEHUsI MO JaHHBIM OJHOr0 rojaa. B 3aBHCUMOCTH OT
KOJIMYECTBAa OCAJKOB YpPOBEHb IPYHTOBBIX BOJ MOXET MU3MEHsATbcs. Hampumep, B
rOJIbl CO CPETHEM KOJIMYECTBOM OCAJIKOB UX YPOBEHb KOJEOJIETCS HE3HAUUTEIBHO.
B To Bpems kak B cyxue roja OHU OIYCKAIOTCS, U B JIETHUE MEPUOJbI MOMKET
MPOUCXOJIUTh UCCYIIIEHHE BEPXHUX TOPU3OHTOB J0 BIIAXKHOCTU MeHbIel uem BPK.
Takum o6pa3oM, HEOOXOAMMO TMPOBOJAUTH KOMIUIEKCHBIM aHaIN3 COCTOSIHUS
BOJTHOT'O PEKHMMA, CTETIEHU 3a00JI0YEHHOCTH JIETKUX MUHEPAJIbHBIX 1MOYB. [1pu 3TOM
BCerja CTOMT oOpamaTh BHHUMaHUE Ha TMOYBBI, KOTOPbIE HAXOASITCA Ha
CONPSIKEHHBIX YYaCTKaX, TaK KaK UX THAPOJIOTUYECKUE PEXKUMBI CBA3aHBI.

bonbiioe 3HadueHue OyneT HMETh BOJHBIA peXUM O0J0T, B KOTOPBIX

npeobaagaT TopdsaHble ToYBEl. MIHOT/IA TOCTAaTOYHO TOJIBKO MX ApeHa)ka. Takum
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oOpazom, ocyias TopdsiHbie 3a007104€HHBIE TTOUBBI, MO’KHO BOBJIEKATh B CEIIbCKOE
XO03STUCTBO HE TOJBKO UX, HO M MPUJIETAIOIINE MUHEPATBHEIE TIOYBHI.

OmaM w3 BaXHBIX (HAKTOPOB TP TPOBEICHUH MEIHOPATHBHBIX
MEPOTIPUATHNA SBIISIETCSI YPOBEHb TPYHTOBBIX BOJ. DTO OyAET JTUMUTHPYIOIIIM
(GhakTOpOM B JIETKUX TMOI30JHUCTHIX MOo4YBax. CTOUT yYHUTHIBATH, YTO BO BIIAYKHEIC
roJibl MOKET OBbITh W3JIMIIIHEE YBIAXKHEHUE, a B CyXH€ ToJibl - Ha000OpOT. DTO
MTOMOJKET MOJ0MPATh HEOOXOIMMBIE KYJIBTYPHI JUTsl BEIpamuBaHus. B To ke Bpems
caMH JIPEHAXHBICE CHUCTEMBI CTOUT IPOCKTUPOBATH C YYETOM BO3MOXKHOCTH
PETYIUPOBAHMS YPOBHS TPYHTOBBIX BOJA. He mMano BakHa 371€Ch M YKOHOMHUYECKAs
COCTaBJISIIONIAS, TaK KaK B Cllydae 3acCylNUIMBOTO TOAa YpPOXAWHOCTh MOXKET
CHU3HUTBCSI. Bce 3T ¢aktopsl HEOOXOAMMO yUYWTHIBaTh. YTO KacaeTcs
MUHEpAThHBIX IIOYB, B HACTOAIIECE BpPEMs CYIIECTBYET OONBIIOE KOJIUYECTBO
JaHHBIX IO MEXaHW3MaM JBIDKCHHS Biarn. Mbl 3HaeM BIUSHUE IUIOTHOCTH,
IPaHyJIOMETPUIECKOTO COCTaBa Ha BOJOYIEPKHUBAIONIYIO0 CITOCOOHOCTH. Bee 310
MO3BOJISIET PACCUYUTHIBATh BOJHBIE PEKUMBI M CTPOUTH MAaTEeMaTHYECKHUE MOJICTH
ATUX TPOIEccoB. B To Bpems kak TOpQSHBIE TOUYBBI TAKKE HMEIOT OONBIIOE
3HAYCHUE TP MPOCKTUPOBAHUM JIPCHAKHBIX CHCTEM IOYB IOJIECHM, YTO BIUSET
HEMOCPE/ICTBEHHO HAa YPOKAWHOCTh M OKOHOMHYECKYIO  COCTABJISIOINIYIO.
PaccMOTpuM OCHOBHBIE THIPOJIOTHYECKUE CBOMCTBA TOP(MSTHBIX TIOYB MTOJIECHIA.

Topghsnvie nousol

TopdsiHBIE TIOYBBI OTIWYAIOTCS OT MHUHEPATBHBIX CBOMMH CBOWCTBAMH WU
npoucxoxaeaneM. OHU 0Opa30BBIBAIOTCS 32 CUET CKOIUICHHUS PaCTUTEITHHBIX
OCTaTKOB, KOTOpPbIE KOHCEPBUPYIOTCS B aHAIPOOHBIX YCIOBUAX. B 3aBUCHUMOCTH OT
pacteHuii TOopdo-oOpa3zoBaTeneil TOpdsHbIE MOUBBI OYIyT OTJIMYATBCA IO
O0otaHnndeckoMy coctaBy. Hampumep, npeBecHbie Topdbl 00pa3yrOTCs Ha y4acTKax
OBIBIIUX JIECOB, B HUX MBI MOXEM OOHApYXHUTh OCTAaTKH JPEBECHOM
pacTuTenbHOCTU. B TO BpeMst Kak TUITHOBBIE TOP(PBI 00pa30BaHbI ClIEU(PUUESCKUMU
TUITHOBBIMHA MXaMu. OHU OyTyT MPEACTaBIATH COO0H BOJIOKHUCTYIO CTPYKTYPY.

[Tpu 5TOM HENb3s 3a0BIBaTh, YTO B ECTECTBEHHOM Cpejie OHU MEePEYBIAKHEHBI

M TaM 1peo0JialaloT  aHa’pOOHBIE  YCJIOBUS, PACTUTENbHBIE  OCTATKHU
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AKKyMYJIUPYIOTCSl U HAKAIUIMBAIOTCS. B TakoM B MX UCTIONb30BAHUE B CEILCKOM
X035IMCTBE HEBO3MOXHO. 1715 3TOro nx Heo0xoauMo ocymaTs. [Tpy 3ToM noHU3UTCS
BJIQXHOCThb, AHA3pOOHBIE yCIOBHUS CMEHATCA  a’3poOHbIMU. HakoreHue
PACTUTENbHBIX OCTATKOB MPEKPATUTHCA U OYAET MPOUCXOAUTH MPOTUBOIOIOKHBIN
npolecc — pasjiokeHue. B cBs3u ¢ 3TMM OyAeT NPOMCXOAWTh M H3MEHEHUE
OCHOBHBIX (PU3MYECKUX CBOUCTB (ycajka, TeMIeparypa) TOp(psHbIX MOUYB, KOTOPHIE
HEO0OXOAMMO M3y4aTh JJis uUX 0oJiee palMoOHAIBHOIO MCIOJb30BaHusA. [Ipu atom
OylleT TakXe HW3MEHUTCS BIAXHOCTh OCYIIEHHBIX TOpP(hSHUKOB. OnTUMalibHas
BJIAXKHOCTb JUISI pacTeHul cuutaercss paBHOUW 70% HAMMEHBIIEW BIATOEMKOCTH.
[Ipu 5TOM ee 3HauEHHE Y OCYUIEHHBIX U HEOCYIIEHHBIX TOP(SIHBIX MOYB OyJeT
OTJINYATHCS.

OOHO W3 OCHOBHBIX H3MEHEHHW — 3TO COJEpPKAHUE OPraHUYEeCKOro
BeectBa. [Ipu BoBiedeHnn TopPpoB B c€BOOOOPOT OHM HAYUHAIOT IETPATUPOBATH,
cojaepkanre opranumdeckoro BemectBa (OB) ymenbinaercs. B 3aBucumoctu ot
pacTeHul, UCIOIb3YEMBIX Ha TEPPUTOPHSIX, CKOPOCTH ITOTO MPOLECCA MOKET OBITH
pa3Hoii. Hanboiiee Me1sIEHHO ATOT MPOLECC MPOUCXOAUT IIPH 3aCEBAHUM TPaBaMH,
OJIHAKO 3TO HE cracaeT MNoJHOCThI0 OT morepu OB. OHO Oyner Hens30ekHO
yMmeHpmaTecs. Ha 3TOT mpomecc Takke OyIeT BIUATH BIAXKHOCTh M YPOBEHb
IpyHTOBBIX BOJl. CHHMXKEHUE 000MX COCTABIISIIOIIMX OyAET YBEIWYUBATH CKOPOCTh
pa3NoKEeHHs] OPraHUYecKoro BelmiecTBa Topda. Bece 370 HE0OOXOAMMO yUHUTHIBATH
MIPU BOBJIEUEHUH TOP(DSIHBIX MMOYB B CEJIbCKOE X035icTBO. HeoOxoaumMo nzyuyats ux
TUIPOJIOTHYECKUE PEKUMBI, BOJOYJEPKUBAIOLIYI0 CHOCOOHOCTh. 3HATh €€
M3MEHEHHE B 3aBHCHUMOCTH OT OCHOBHBIX CBOMCTB TOpQsHBIX MouB. BeposTHo,

BIIMSIHUE OYJIeT OKa3bIBaTh OOTAHUUYECKUN COCTaB TOP(HOB, 30JbHOCTb, INIOTHOCTD.

1.3 OcHoBHas ruapoduznuecKas XxapakTepuCcTHKa MOYB

Coneprxanue BOAbI B IOYBE UMEET OOJIBIIIOE 3HAUEHNE B CEILCKOM XO03SIHCTBE.
Bnara pgomkHa He MpOCTO HAXOJIUTHCS B MOYBE, HO U OBITh B JOCTYIHOM st
pactenuii popme. B mpoTUBHOM Cilyuae pacTeHUs HE CMOTYT pa3BuBaThes. C BoioH

K KOpHsIM paCTeHI/Iﬁ INOCTYIIAarOT TIIMTATCJIbHBIC BCUICCTBA. OnrtumanbHOe
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CoJiep>KaHKe BOJBI BJIMSET HA JIbIXaHUWE KOpHEW. B 3aBUCHMMOCTH OT BIaXKHOCTH
CJeyeT MPaBUILHO MOAOUPATh KYJIbTYPhI, KOTOPbIE MOKHO BbIpaluBaTh. Takxke
BJIQXKHOCTb M TUAPOPU3NUECKHE CBOMCTBA MOMOTalOT ONTHUMAIbHO HCIOJIb30BaTh
MOJMBHYIO Boay. B ciydae ¢ TOphsHBIMH MOYBAMHU BJIAXKHOCTH MMEET 0C000e
3HaueHue. YacTo oHU nepeyBIaKHEHBI U 711 BOBJICYEHUS B CEIBCKOE X03MCTBO UX
HEO0O0XO0JIMMO OCyMIaTh. /{7151 3TOro HE0OXOAMMO 3HATh TUAPOPUINUECKHE CBOMCTRA,
O0COOEHHOCTH CTPOEHUS U Kakue (GaKTOphbl OKa3bIBAIOT HA HUX 00Jiee CYIIECTBEHHOE
BIIUSTHUE.

Jns xapakTepUCTUKH MHUHEPAJIbHBIX MOYB YacTO HCIOJIb3YIOT OCHOBHYIO
ruapodusnueckyto  xapakrepuctuky (OI'X). DTo oIHa U3  OCHOBHBIX
XapaKkTepUCTUK, KOTOPYIO HMCHOJB3YIOT JUIsi KOJMYECTBEHHOTO  OIMNHCAHUs
TUAPOJOTUUECKUX CBOMCTB MOYB. OCHOBHAas Tuapodu3nyecKas XapakTepUCTUKa —
M30TEpPMHUYECKasi PABHOBECHAs 3aBUCHUMOCTh OOBEMHOUN BIAXKHOCTU TMOYBBI OT
KaWUISIPHO-COPOIIMOHHOTO  (MAaTPUYHOIO)  JaBJ€HUS  TOYBEHHOW  BJIAru,
BBIp@KEHHOT0, Kak mpaBmiio, B eqununax pF (Ileun, 2005).

«KanunnsipHo-copOLUMOHHBIA MOTEHIMAN BJIard — 3TO MOHMKEHUE JTABIICHUS
BO/IbI B TOYBE MO/ IEUCTBUEM KAUJUISIPHO-COPOILIMOHHBIX CHJT TOYBBI, TPUBO/IAIIEE
K MOJbEMY BOJbI B MOYBEHHBIX KamWJUIApax U 0oOpa30BaHUIO MPOYHOCBSI3aHHBIX
BOJIHBIX IIJIEHOK OKO0J0 mouBeHHBIX yactuiy (Illeun, 2005, ctp. 126). B xauecTBe
€UHULl U3MEPEHUS B OOJIBIIMHCTBE CIIYyYaeB UCIOJIb3YIOTCS CAHTUMETPBI BOAHOTO
cToJi0a (CM BOJIHOTO CTOJ0A).

OI'X npencraBisaroT B Bue rpaduka. HecMoTpst Ha TO, 9TO 3TO 3aBUCUMOCTD
BIAXXHOCTH OT JaBJIEHHS IIOYBEHHOM Biard, B Poccmu mo ocu adcrucc
OTKJIAJBIBAIOT 3HAUEHHE BIIAXKHOCTH, a 10 OCU OPAUHAT - 3HaUCHUE JaBJICHUS BIIary,
KOTOpOE BbIpaxkatoT B BujE pF - necsaTuunsblil torapudm oT aOCOTIOTHONU BETMUUHbI
KaWJUISIPHO-COPOIIMOHHOTO  JIaBJICHUSI BJIATM, XOTS B MHPOBOM MpaKTHUKE, -
HafpoTUB, OOBbEMHAs BIAXHOCTHh (OpJWHATA), a AaBieHUe Biaru (adbciucca).
3HayeHUs BIAXXHOCTU HCIOJB3YIOT KaK B BECOBBIX (MaccoBasi BJIAXHOCTh B
MPOIIEHTAaX), TaK U B OOBEMHBIX (00ObEMHAsI BIAXHOCTh B MPOIIEHTAX) €IUHUIIAX.

OTMmeTrM, YTO MpHU MNPOBEACHUM HJKCHEpUMEHTadbHOro onpeneneHus OI'X
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BJIQYKHOCTb SIBJIIETCS 3aBUCUMO BEJIMUUHON, TO3TOMY €€ 0OBIYHO OTKJIA/IBIBAIOT 110
ocu opauHar. JlaBiaeHWe BIard 3aJaeTCs CaMOCTOSTEIbHO, M OHO SBIISICTCSA
BEJIMYMHON HE3aBUCHMOM - apryMEHT, KOTOPBIM OTKJIAJBIBAIOT MO OCH aldcLHUCC.
(Rattan et al., 2004; Bolt, 1976; Campbell, 1979). Tak, npu onpeaeneaun OI'X B
OONBIIMHCTBE METOJOB MBI CAMOCTOSTEIBHO 3aJacM 3HAUCHUE HABJIICHHS H KICM
HACTYIUJICHUS] PABHOBECHS, YTOOBI 3HAUEHUE BIAXKHOCTU OBLIO MOCTOSIHHBIM, T.€. HE
M3MEHSJIOCh JIOCTaTOYHO JoJiroe Bpems. TakuM o0pa3oM, MbI TOJIy4aeM
PABHOBECHYIO 3aBUCHUMOCTh MEXIy IapaMu 3HAYCHUM «JaBJICHHE BJaru-
BIIQXKHOCTDY.

Kpupyto OI'X Hepenko Ha3bIBalOT KPUBOW BOJIOYAEP>KUBAHUS (3TO MPSIMOM
MEepeBOJl C AaHMIOA3bIYHOrO “‘water retention curve”). Bonoyaepkuanue
uccnenoBanu B TedeHue necsatuwietut (Poxe, 1969; I'mobyc, 1969; Kaunnckuid,
1970; Cynnuusin, 1979; Boponun, 1984, 1986; lllenn, 2005; Ymaposa, 2008, 2011
U JIp.). DTH UCCIEIOBAHUS SBISIOTCS OCHOBOM JJISI KOJWYECTBEHHOTO OIMUCAHUS
SBJICHUM TIEPEIBIKCHUS U yAep>KaHUS BOJbI B TOUBAX.

BonoynepxxuBanue — 3TO CHOCOOHOCTH TOYBBI YJEPKUBATh BIary B
OCHOBHOM KAaNWJUISIPHO-COPOILIMOHHBIMU CHUJIAMU; HEPEJIKO YKa3bIBAIOT, YTO 3TO
BJIAJKHOCTB TIOYBHI IMPH OINPEICTICHHOM KaIMMJLISIPHO-COPOITMOHHOM HJIM MAaTPUUYHOM
naBiieHUU Biard. M3 ompeneneHus BUAHO, YTO YEM BBIIIE BIAXHOCTh, KOTOpas
COOTBETCTBYET OJIHOMY 3HAYEHUIO JABJICHUS, TO €CTh YE€M IpaBee JICKUT KpUBas B
YKa3aHHBIX OCAX «O00BEMHasl BIAXXHOCTb — JAaBJIEHUE BJarm», TEM BBIIIE OyJET
BOJIOYIEPKUBAIOIAs CIIOCOOHOCTD MOYBHI.

MHorue uccliieioBaresii NOA4YepKUBAIOT, YTO BOJOY/IEPKUBAHUE - OJTHO U3
OCHOBHBIX CBOWMCTB IMOYBBI, KOTOPO€ IOMOTaeT u3yyaThb JOCTYHMHOCTh BIIaru
pacTeHHUSM, BOJHBIN PEKUM, IIEPEHOC BEIIECTB B MIOYBE C TIOMOIIBIO BIard, IpeHaXK.
Bce atu akTopbl BaXKHBI JIJIs U3y4YEHUs BereTaluu pactenuil. Bonoynepxxupanue
MOKa3bIBAET, KaK MOYBA MOYKET HAKAIUIMBATh U COXPAHATH BOJIHBIC 3aMachl, KOTOPHIE
SIBJISTFOTCSI OJHUM M3 OCHOBHBIX (hakTopoB s sku3HM. (Neilsen u 1p., 1989; Neilsen,

1991)
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Kpuas OI'X umeet s-o0pa3Hblii BUJ U XapaKTepHbIE TOUKHU Nepernda, Takue
KakK JIJaBJICHHE BXO0/1a BO3/lyXa B HUYKHEHW YacTH KPUBOU U MPHU MEPEXOe MICHOYHO-
KaWJUISIPHOW BJIard K cOpOIMOHHOM B BepxHel yactu kpuBoi (Boponun, 1986;
[Iewun, 2005).

Jns MUHEpaJIbHBIX TOYB KPUBAs BOJOYJEPKUBAHUS XOPOILIO HU3ydeHA: €€
obmras gopma, xapakTepHble 00JaCTH U U3MEHEHHE TTOJI0KEHUS B 3aBUCUMOCTH OT
OCHOBHBIX CBOMCTB MOYB. DTO MO3BOJSET HUCIIOIb30BaTh TaKHUE CBOMCTBA Kak
IpaHyJIOMETPUUYECKUI COCTaB, IVNIOTHOCTh U COJIEPKaHUE OPTaHUYECKOTO BEIIECTBA
B KauecTBe mnefoTpaHchepHbIXx (QYHKIMNA W BOCHPOU3BOAUTH KpuBylo OI'X 6e3
1a00paTOPHOTO OMPENENICHHs, KOTOPOE SBIAETCS TPYJOEMKHUM U JIITUTEIbHBIM
nporteccom. (Ymapona u nip., 2014) B To Bpems, Kak Jji1 OpraHOTCHHBIX TTOYB HET
TaKuX MOAPOOHBIX JAHHBIX, KOTOPHIE MO3BOJSIN Obl MOJHOIEHHO MOJIETUPOBATH
MMOYBEHHBIE MPOIIECCHI ABUKEHUSI BIATH.

[Ipu maTeMatnueckoM omnucaHuu S - oOpa3Hoil Qopmbl kpuBoil OI'X

UCIIOJIb3YIOT ypaBHEeHHE BaH 'enyxTeHa (van Genuchten, 1980):

8—6r 1
Se = =

" @s—6r [1+{aPx—c)]™

; (1), rme Se — mpuBeAeHHAs BIAXHOCTh; O —
BJI&YKHOCTb, COOTBETCTBYIOIIIAs JIaBleHUI0 Pk-c; Or — ocTaTouHasi BIaKHOCTD; 0s —
BJIAKHOCTb HACBIIEHUS; PK-C — KalWJIIPHO-COPOLIMOHHOE JiaBiienne; m = 1 — 1/n;
n — OTpaXkaeT pacmupeaesieHre mop mo pazMmepam (mapametp anmnpokcumanuu OI'X);
0. — BeJIMYMHA, oOpaTHasl JAaBJICHUIO BXOJa BO3ayXa (MapameTp anmpoKCUMAIMU
OI'X). Ilapamerpsl anmpokcumaruu mnoaydator B mnporpamme RETC (van
Genuchten u 1p.,1991).
st MoienupoBaHus IPOLIECCOB MEPEHOCA TEIJIa U BJIar, a Tak»Ke MepeHoca
coJiel MCHoJIb3yI0T MaremaTuyeckyro mozaenb Hydrus 1D. Ilpu mopenupoBanuu
MporpaMma peiiaeT OCHOBHOE YpaBHEHUE JBWKECHHS BJaru B MOYBE — YpaBHEHUE
Puuapnca (Ileun, 2005).
Hydrus 1D ucnons3yroT npu MOAEIUPOBAaHUN U aHAIU3€ ABUXKECHHS BOJbBI B
Pa3IMUHBIX Cpellax: MOJTHOCTHIO, YACTUYHO U HE HACHIIMIEHHBIX Biaroil. [Ipu stom

MBI MO>EM CO3/]aBaTh HEOJIHOPOJHBIE 00JIACTH, Yepe3 KOTOphie OyJeT MPOXOAUThH
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Biara. ['paHnuYHbBIE YCIOBUS TAKK€ MOXKHO 3a7aBaTh CAaMOCTOSITEILHO. ITO MOTYT
OBITh KaK KOHTPOJIMpYyEeMble aTMOC(EpHbIEC YCIIOBHS, TaK U YCIOBUS CBOOOJHOTO
npeHaxa. [[oTok MOXET WATH B Pa3IMYHBIX HAMPABICHUSX: TOPU3OHTAIHLHOM,
BEPTUKAIHLHOM U HakJIOHHOM (Simunek u ap., 1998).

[Tomumo oaHomepHoro wmogenupoBanuss B Hydrus 1D, Bo3MoxHO
MOJIETMPOBaHUE KakK B JIBYX, TaK U B TPEXMEPHOM MPOCTpaHCTBE. B cBOIO ouepensp,
OHO TpeOyeT 0oJiee MOIHBIX JAHHBIX O HAYAIbHBIX U TPAHUYHBIX YCIOBHUSX, a TAKKE
CBOMCTBAX IMOYB B Pa3HbIX HaMpaBIeHUAX (Simunek u ap.., 2008).

Jnsi MuHepadbHBIX IOYB XOPOIIO HU3YYEHO BIMSHUE WX CBOWMCTB Ha
nonoxkenne u dopmy kpuoit OI'X. Hampumep, B pabdote Hazaposoit (2009)
MOKAa3aHO, YTO HAOJIOMAEeTCsl CYIIECTBEHHOE CHHUXEHUE BOIOYEpKUBAIOLIEH
CIIOCOOHOCTH JI€PHOBO-MIOA30IUCTHIX MOYB, KOTOPBHIE MCIOJIB3YIOTCS B CEIbCKOM
x03sicTBe. OCHOBHBIE OTJIMYUHS MTOJTOKEHUS KPUBBIX HAXOISTCS B 00J1aCTH BEICOKUX
BIakHOCTel. HanMensbIiee BiMsiHUE HAOMIOAaeTCA HA y4acTKax, I/i€ BhIpalluBaiu
POXBb U 00BN ynoOpeHusi. ABTOpP OOBACHSET 3TH OTIWYUS OCOOCHHOCTSIMU
BBIPAIIMBAEMBIX PACTEHUN: POXXb UMEET XOPOIIO Pa3BUTYI0 KOPHEBYIO CHUCTEMY,
YTO SIBJSIETCS IOMIOTHUTEIBHBIM UCTOYHUKOM OPraHMYECKOr0 BELIECTBA HapsAy C
yaoOpeHusimu. B TO ke BpeMsi MOXKHO OLEHUTh U BIMsHUE IIOTHOCTH Ha OI'X
MUHEPAJIbHBIX TIOYB. B 0ojiee phIXJIbIX MOUYBaX KOJUYECTBO KPYIHBIX KAMWIISPOB
OylleT yBEJIMYUBATHCA, U OHH OyIyT yJAEp>KUBaTh OOJIbIlIEE KOJIUYECTBO BIIAru
(Hazapoga, 2009, Illeun 2005).

Ha nonoxenue kpuoit OI'X okxa3piBaeT OONBIIOE BIUSHUE U HAJIUYUE
OpraHUYeCcKOro BemiecTBa. Ero BAMSHHUE 3aBUCUT OT HUCXOJHOW AMCHEPCHOCTH
cyoctpara. OpraHudeckoe BEIIECTBO  YBEIMYMBAECT  BOJOYAEPKUBAIOIIYIO
CIIOCOOHOCTH MOYBHI MPEXKJIE BCETO 32 CYET CBOETO arperupyroiiero Bo3eiCTBUSI.
Pacnpoctpanen Takoi mpueM, Kak CMEIIMBAHUE OPTaHUYECKOr0 M MUHEPAIHLHOTO
cyoctparoB. Yamie Bcero MCHoJb3ylOT mecok. [Ipu yBennueHuu coaep:KaHus
OpTraHUYECKOTO BEIIECTBA MPOUCXOIAUT MPAKTUYECKH DPABHOMEPHOE CMEIICHUE
KpuBOil BrpaBo. [lo-BUAMMOMY, OpraHMYeCKOe BEHIECTBO BBICTYHAET B POJIHU

CTPYKTypooOpa3syroniero areHra. lIpoucxoauT ckiienBaHue TIpyOOaUCIEPCHBIX
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MuHepaiabHbIX DIIY B phIxible arperatsl (OpraHOTeHHAs LIEMEHTAIU), YTO TaKKe
HEMHHYEMO OTpPa)KaeTCcsi Ha BOJOYAEPKUBAIOIIEH CIOCOOHOCTH U (PU3UUYECKOM
COCTOSIHUU JIETKUX MOYB, B OCOOCHHOCTH CYTECUYAHBIX.

[Ipu cpaBHEHHH BOJIOYAEP>KUBAIOIIECH CIIOCOOHOCTU TOPHOJIECHOM TEMHO-
cepoil u 0oJjiee JIETKOro Mo rpaHyJIOMETPUUECKOMY COCTaBY YEPHO3EMA BBISIBIICHO,
YTO y MEPBBIX OHA BHIIIE, 0COOEHHO B 0071aCTH, OJIM3KOM K COCTOSTHUIO HACBIIICHUS
MOYBBI BJIaroi (MpU BBICOKUX JABJICHUSAX BJIATH), YTO OOBSICHSICTCS MOBBIIICHHBIM
COJIEp’)KaHMEeM TyMyca, Jydlled CTPYKTYpPUPOBAaHHOCTHIO, O0Jiee€ BBICOKOM
MOPO3HOCTHIO U MEHBIIIMM COAEPKAHUEM BOJOPACTBOPUMBIX COJIEH B TOPHO-JIECHOM
nouse (ITy3zanoB u np., 2014).

Kpusas OI'X nHecet B cebe nH(MOpMaALIMIO O MHOTHX MTOYBEHHBIX CBOMCTBAX.
B cBsi3u ¢ 3TUM €€ MOXKHO MCHOJIb30BaTh JJIS:

1. CpaBHHUTEIHLHON OLIEHKH MU3MEHEHUS (PU3NIECKOTO COCTOSIHUS MOYBHI.

OcHoBHas  ruapodusmyeckas  XapakKTEpUCTUKAa TECHO  CBs3aHa C
MHUHEPATOTHYECKUM U XUMUYECKUM COCTABOM 3JIEMEHTAPHBIX MOYBEHHBIX YaCTHII,
C YJIEJIbHOM MOBEPXHOCTHIO MOYBHI, C €€ TPAHYJIOMETPUUECKUM MHUKPOArpPEraTHBIM
U arperatHbiM COCTaBOM, T. €. CO BCEMHU YPOBHSIMH CTPYKTYPHOW OpraHU3alUH
TBEPJIOM YaCTHU MOYBBI BIJIOTh 10 TOPU3OHTHOTO.

2. I[To kpuBoii OI'X MuHEpaTbHBIX IIOYB BO3MOXKHO OILICHUTH
pacupeesieHue mop mo ux JuaMeTpam.

I[aBJIeHI/IC MMOYBEHHOM BJIaru COOTBCTCTBYCT KAlTMWJUIAPHOMY INOJHATHIO, €TI0 BBICOTA

0.15

CBsi3aHa ¢ paauycom Kammuisipa Gopmynoit XKiopena (2): h = - 3Has, 4to h —

NABJIICHUE TIOYBCHHOM BJaru WJIM BEJIMYMHA KANWUISAPHOTO  TOJHSTHS,
PaCcCUHUTBIBAETCS PAOUyC TIOp — 7.

Nmess rpaduk 3aBUCUMOCTH  KaNWUIAPHO-COPOLIMOHHOTO  JaBJICHUS
MOYBEHHOW BJIar OT OOBEMHOU BIAXXHOCTH MOYBBI, TAKXKE€ HETPYIHO BBIYUCIUTH
o0beM TMoOp ompeAeseHHoro auamerpa. s 3Toro HE0OXOJUMO OTMETHUTh
paccuuTaHHbIEe 3HaYEHUsI P Ha OCH OpJIMHAT MOJIy4YEHHOT0 Tpaduka u MPOBECTU U3

HaMJCHHBIX TOYEK [IpAMBIC, IapaJlJICIIbHBIC OCH a6cuncc, A0 ICPCCCUYCHUA HUX C
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KPUBOU BOAOYJEPKUBAHUS, TIOCJIE 3TOTO0 CIPOCKTUPOBATH TOUKU MEPECEUCHUS Ha
0Ch abciuce 1 rpad@uvYecKu onpeaeaIuTh 00BEeM MOp 3aJaHHOTO JUaMeTpa.

3. OlLleHKY TOYBEHHO-TUAPOIOTUUECKUX KOHCTAHT.

B nameit crpane nonsitue nougenno-cuopoiouueckux koncmanm (I1T'K)
TOSIBUJIOCH elle B IpoIuioMm Beke (AOpamoBa, 1953; Boponun, 1984; Kaunnckui,
1970; Pome, 1960, 1961;). bonpmioe BHUMaHHWE TUAPOJIOTHYECKHUM KOHCTAHTaM
yaemsin A.A.Pone B cBoeli KHure «OCHOBBI y4e€HUS O IIOYBEHHOW Biare»,
BBINTyIIEHHOM B 1969 rony. B Hacrosmee Bpems BBIIEIAIOT CIEAYOINE KOHCTAHTHI:

o rurpockonuydeckas Biaxaocts (I'B, Wr) — BnaxkHocTh 00pasiia moyBbl
B J1TA0OPATOPHBIX YCIOBUSX;

o MaKCHUMallbHasi TUrpocKomuueckas BiaaxHocTe (MI, Wwmr) -
BJIAJKHOCTBH 00pa3iia mo4YBsl aTMochepe ¢ OTHOCUTEIBHOM BIAKHOCTHIO 98%;

o BJIAXKHOCTh ycToWuuBoro 3aBsaanus (B3, WB3) - BI1aXHOCTh MOYBBHI,
MpU KOTOPOM pacTeHUs] HEOOPATUMO 3aBSIAAIOT;

° BJIAYKHOCTH pa3pbiBa kanwuisipoB (BPK, WBpk) — BlIa)XHOCTh MOYBHI,
MpU  KOTOPOM YMEHBIIAETCS TOJBUXKHOCTh BJard B TIPOILIECCE CHIKEHUS
BJIAYKHOCTHU;

o HauMeHblas BiaaroeMkocts (HB) — Hanbonbliiee KOMMYECTBO BIIary,
KOTOpPO€ TMOYBa MOXET YJEepPKUBATh KANWUISIPHBIMM CHUJIaMHU TOCJE CTEKaHUs
IpaBUTALIMOHHOW Biaru. B cMeXHbIX Haykax (Hampumep, B MEIUOpPAIMU IOYB)
HEPEAKO HCIOJB3YIOT ApYrue ucropudeckue HaszBanusa HB, manpumep, IIIIB —
«MpeeNbHO T0JIeBasi BIaroeMKkocThy. dusnuecku Hambosiee TOUHOE Ha3BaHUE, -
anrnosseiuHoe, “field capacity”, «moneBast BIaroeMKOCTbY», TaK KaK 3Ta BEIUYMHA
onpenensercs Hanboyiee TOUHO U 0OOCHOBAHHO B MOJIEBBIX YCIOBUSIX.

o KanuwuisipHas BinaroeMkocth (KB) — HanOosibiliee KOJIUYECTBO BIIary,
KOTOpOE€ MOYBa MOXET YAEPKUBATh B 30HE KAMWJUISIPHOU KalilMbl TPYHTOBBIX BOJ B
HETOJBUKHOM COCTOSIHUM TI0CJI€ CBOOOTHOTO CTEKAHUS BJIary;

o nonHast Buaroemkocth ([IB) — HaumOosblliee KOJIMYECTBO BIIArW,
coJiep Kallliecsl B MOYBE NP IMOJTHOM 3alOJTHEHHWU BCEX MOp, 32 UCKIIOUEHUEM

3aHATBIX «3alICMJICHHBIM) 1 aI[COp6I/IpOBaHHI)IM BO3OYXOM.
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Kpusas OI'X noszBosset onpenenars [1I'K. Bennunna HB oqHa n3 oCHOBHBIX
XapakTepUCTUK BOJOYyAEpkHUBaroliet crnocooHoctu. Iloxg gelictBuem  cui
rpaBUTAlMM, U30BITOYHAS Bllara MepeTekaeT B HUXKEJIEXKAlIUd CIoil, B KOTOPOM
TaKK€ yCTAaHABIIMBAETCA CBOSI HaMMEHbINAs BJIAroeMKOCTh U T.A. VIMEHHO 3Tu
3HaueHuss HB roBopsAT HaM O mpoMauyMBaHWU TOYBBI TMOCJE TMOJIMBA U OCAJKOB
(Ymapona, 2008). B MupoBoil nuteparype OpuHATO cuutaTh, uro HB — 31O
BJIAYKHOCTb, COOTBETCTBYIOMIAast B cpeaneM -330 cm BoaH. ct. (Llleun, 2005). Ho Ha
ATy BEJIMUYHUHY OKAa3bIBAET CYILECTBEHHOE BJIMSHUE TPAHYJIOMETPUUYECKHUIN COCTaB U
B 3aBUCHMOCTH OT HETO BEJIIMYMHA MOXKET U3MEHATHCA OT -50 10 -100 caHTUMETPOB
BOJHOTO cTOi0a y mecyaHblX mouB, a0 -500 y rimH. BrnaxhHocTh 3aBsgaHus
pactenuid Ha kpuBoii OI'X cooTrBercTByeT maBieHust okoso -15000 canTUMETpPOB
BOJTHOTO CTOJ10A.

I[To A.[J.Boponuny (Boponun, 1986), kaxnas ¢dopma BOJIbI B MOYBE
COOTBETCTBYET HEKOTOPOU SHEPreTUYECKON KOHCTAHTE, KOTOPOH, B CBOIO OUYEpEb,
COOTBETCTBYET KaUJUISIPHO-COPOIIMOHHOE AaBJIEHUE BIIATH.

4. MartemMaTH4ecKoro MOJIeIMPOBaHUS TIEPEABUKEHUSI BJark B MOYBE.

OI'’X wucnonp3yeTcss B MaTeMaTHYECKMX MOJENAX [l pPacueTHOU
ONTUMHU3AIMKA BOJHOIO PEXHMa IMOYB, JUIsI MOJEJEH 3acoJeHUsl/paccoieHHs,
MEJIMOPaTUBHBIX MPOTHO30B, B CEIILCKOM XO3SWUCTBE, THAPOJIOrMU. B ycioBusax
KPYITHBIX TOPOJIOB 3HAHUE BOJIOYACPKUBAIOIINX CBOMCTB MOYBBI HEOOXOIUMO ISt
CO3/IaHUSI TOYBEHHBIX KOHCTPYKIUH.

5. OueHkn (pU3UKO-XUMHUYECKUX KOHCTAHT B MTOYBE.

B HacTtosimiee BpeMms, Il COKpalllEHUs] DSKCIEPUMEHTAIbHBIX padoT,
CYIIECTBYIOT CIIOCOOBI pacueTa BOJIOYACP>KUBAHUS C TOMOIIBbIO MOJI€NIe TOPUCTHIX
cpen. B omHoM ciiyyae KpuBYIO BOJOYAEPKMBAHHS BOCCTAaHABIMBAIOT IO
XUMUYECKUM U (PU3MKO-MEXAaHUYECKUM XapaKTepUCTHKaM TBEpAOU  (asbl
(Beitnurep u np., 1995). Bo BTOpoM ciydae akTUBHO Pa3BUBAIOTCS IMOJXOJIBI,
OCHOBAHHBIE Ha pacueTax XapaKTePUCTUKHU BIArOMPOBOIHOCTHU M0 XapaKTEPUCTUKE

Boj0ynepxkuBanus (Bruce, 1972).



22

KpuBble  BOIOyIEpKMBaHUS  HMMEKOT  OOJIbIIOE  MPAKTUYECKOE H
TEOPETUYECKOE 3HAYEHNE, ITOCKOJIBKY OHM IMOKAa3bIBAIOT JAHHBIE O CBOWCTBAX BOJBI
B cyOCTpare. DTH KpUBBIE ITO3BOJISIOT ONPEAEIUTb, KOT1a U KAKOE KOJIMYECTBO BOJIBI
HE00X0AMMO pacTeHHto. TakuM o0pa3oM, Mbl MOKEM YBUJIETh CBA3b MEX]Yy BOJIOH,

cyoctparom u pacrenusimu (Markoska et al., 2018).

1.3.1 OcHoBHas rusipodu3nvecKast XapaKTEPUCTUKA TOP(PSIHBIX MTOUYB

UccnenoBanue BOAHOTO pexkuMa TOPQPSHBIX TOYB HA JAaHHBI MOMEHT UMEET
oOpbiBouHbIN xapaktep. CorimacHo A.C. Motopuny (2017), BonHo-(u3nyeckue
CBOMCTBa OCYIIAE€MbIX IOYB OTJIMYAIOTCA MEXIy co0Ooil. Mmeer 3HaueHHe THUI
MOYBBI, MOIITHOCTh TOPGHSAHON 3alIe’kKH MOJ0KEHUS B peibede, ypoBEeHb IPYHTOBBIX
BoA. Tak, Hampumep, colepKaHUE BJIArM B MaXOTHOM TOPU30HTE TOP(SHHUCTO-
IJIEeBOM MOYBBI OJIM3KO K HUKHEMY TIpe/elly, B TO BpeMs KaK B CPEIHEMOIIHON
TOp(sIHON MOYBE COAEPIKAHUE BIIATM HAXOJIUTCA B 00JI€€ ONTHMAIbHOM JUAIa30He
st pactenuit - 0,73HB. B To BpeMs kak ManoMoniHasi HaXOAUTCS B MEPEXOTHOM
cocrosiHuu - 0,6 7THB. ABTOp CBSI3BIBAET TAKUE PA3INYHUS BIAKHOCTUA CO CTENEHBIO
pa3noKeHHsl. YKa3bpIBaeTCs, YTO OOJIEe BIIAKHBIE MOYBBI UMEIOT OOJEe HU3ZKYIO
CTeNEHb pasiiokeHus. Eciy paccMarpuBarh Takve MOYBBI BHHU3 10 MPOQPUIIIO, TO
HaOJIIOAAeTCsl 3HAYUTENBHOE U3MEHEHUE COJIepKaHUs BJIarn. OTO TOBOPUT O TOM,
9YTO HanboJee 3HAUUTENIbHbIE U3MEHEHUS BIAXXHOCTU XapaKTEPHBI JIs MaXOTHOTO
ropusonTa (MotopuHs, 2017).

TopdsiHble MOYBBI OTHOCATCS K KPYHHOMOPUCTBHIM cpeaam. Wx wyacrto
UCIOJB3YIOT B CMECSX [Jii TMOYBEHHBIX KOHCTPYKIMM, 4YTOOBI 0OeCneyuTh
ONTHUMAJIbHBIE YCJIOBHMS JUIsl KaXIOro pacteHus. B coctaBe c¢ apyrumu
KOMITOHEHTaMU OHH 00pa3yroT eMHOE LEN0E, TOMOJIHSS 10 CBOMCTBAaM JIpYT JIpyra.
®duznueckue CcBOMCTBa Topda, TakKMe KaK HHU3Kas IUJIOTHOCTb, BBICOKAs
BOJOYAEPKUBAIOIIAsi CIOCOOHOCTh, OTHOCUTENBHO BBICOKAsI EMKOCTh KATHOHHOTO
oOMeHa, nenarT Topd OAHUM U3 Haubojee ONAroNpUATHBIX CyOCTpaToB IS
BBIPAILIMBAHUS CEIbCKOXO3AMCTBEHHBIX KYJIbTYp WM caaoBoacTBa (Bohlin et al.,
2004). IIpu 3TOM, B €T0 UCIOJIB30BAHUU €CTh U CBOM MUHYCBI, HAIIPUMEP TO, YTO OH

ABJISIETCA OJaromnpusTHOM cpenod sl pa3inuuHbIX OoJiesHed. Takue mephl Kak
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CTEpUJIN3ALIMS TIOUBBI MIEPE]] €€ UCIOJIb30BAaHUEM HE SIBISIOTCS 3G (PEKTUBHBIMU, B
CBSI3U C TEM, 4TO OOpa30BaBIIMNCS OMOJIOTHYECKHI BaKyyM, KOTOPBIM MOXKET
3aMOTHATHCS maToreHHpIMU rpubamu. (Abad et al., 2001). Hecmotpst Ha 310, TOpD
aKTUBHO UCIOJIb3YETCs B CaJIOBOJICTBE B HacTosee Bpems. [Ipu stom TopdsiHukwy,
Ha KOTOPBIX €ro 100BIBAIOT, TPEACTABISIOT COO0M BaXKHYIO U XPYIIKYIO 9KOCUCTEMY.
OHU ABJISIOTCS Cpelod OOMTaHUS PACTEHHN M JKMBOTHBIX, BBICTYMAIOT B POJU
MOTJIOTUTENEH YTIEKUCIOro rasa. Bce 3TO TOBOPUT O TOM, YTO HEOOXOIUMO
MPAaBUJIBHO WX HCIMOJb30BaTh, YTOOBI aHTPOMOT€HHOE BO3JCHCTBHE HE BHI3BHIBAJIO
MpeXIAECBPEMEHHYIO Jerpananuio. Bce 3Tu (akTopbl MOABEPTrarOT COMHEHHIO
no0b1uy Topda B Onmxaiimem OynyieM (Barber, 1993; Maher et al., 2008). Topd
ABJISIETCA HaumOoyiee IIMPOKO HCHOJb3yeMON cpelod s BbIpalllMBaHUS U
KOMIIOHEHTOM CyOCTparta B CaJJOBOACTBE, B HACTOSIIIEE BPEMsI HA HETO MPUXOIUTCS
77-80% cpen, €XKEroJHO HCHOJIb3YEMBIX B CAaJOBOAYECKON MNPOMBIILIEHHOCTH
EBpomnsl (Gruda, 2012; Markoska et al, 2018).

CaxeHIIbI W TPAHCIUIAHTATHl  BBIPAIIMBAIOT MPEUMYIIECTBEHHO Ha
OpraHUYecKux cyOcTpaTax Ha OCHOBe Topda, OH TakXKe HCIOIb3YeTCs B
CaJIOBOJICTBE B Kaue€CTBE ChIPbsl /I CyOCTpaToOB, B KOTOPBIX BBIPAIIMBAIOTCS
KoHTeiiHepHbie pacteHust (Gruda, 2005). Topd yke naBHO HCHONB3yeTCS Kak
KOMITOHEHT CTaHAApPTU3UPOBAHHBIX Cpeld; OAHAKO uccaegoBanuss 1960-x ronos
MOKa3ajau, 4YTO €ro MOKHO HCIOJIb30BaTh KaK CpeAy BbIpalllUBaHUs Kak s
KOHTEHHEPHBIX PAaCTEHU, TaK U ISl BhIPAIIMBAHUS OBOIIEH U CPE3aHHBIX I[BETOB
(Puustjarvi, 1977). Topdsuasie cyOcTpaThl 00JaJal0T MHOTOYHCICHHBIMU
MpPEUMYIIECTBAMHU, M HX COJEpKaHUWE TMUTATENbHBIX BemecTB U pH nerko
KOHTPOJIMPOBaTh, IOCKOJILKY OHU W3HaYanbHO HU3KKe (Markoska et al., 2018).

[Ipu cpaBHeHun Topda ¢ APYruMu MOPUCTHIMU CPEIaMU y HETO HaOJI01aeTCsl
Oojiee  BBICOKAs BOJOYACPKHUBAKOIIAs CIOCOOHOCTh. OTO  CBA3BIBAIOT C
COJICp’)KaHMEM B HEM OpPraHMYeCKOro BEIIECTBA, OJArompUsITCTBYIOIIETO
MPOSIBICHUIO yJIEPKUBAIOIIUX BJAary Makpomop U Me3omop. Psm  aBTopoB
CpPaBHHUBAET €ro C IMEPJIUTOM, MOPUCTOU CpPEAOM, HCIOIB3YeMOM B KadecTBe

MOJJIOKKHU B TIOUBEHHBIX KOHCTPYKIUAX. Topd mpu 3TOM BO BCeX TOUKAX KPUBOU
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uMeer Oojee  BBICOKOE  BOJIOYJAEpKUBaHUE, 3a  HCKIIOUYEHHUEM  TOYKH,
COOTBETCTBYIOIICH BIaXXHOCTU 3aBsijaHusa. B Heil HaOmiomaercst Goliee BBICOKOE
3Ha4YE€HUE BIAXKHOCTH Yy MepauTa, o cpaBHeHuto ¢ Topdhom (Markoska et al., 2018).

Jns ucnons3oBanus TOp(QSIHBIX MOYB B 3eMiie/ieNinu ux ocymarot. [Ipu stom
n3MeHsA0Tca ux coictBa. C.M. 3aiiko, JI.®. Bamkesuu u C.C. baunmno (3aiiko u
ap., 2001) ObLI0 TPOBEEHO MHOTOJIETHEE MCCIENOBaHUE TOPPSHBIX OCYIICHHBIX
noyB pecnyonuku benapyce. [1o Bcemy npodumto npoucxoauT ymiotHenue. [Ipu
ATOM HauOOJbIINEe H3MEHEHUs HAOMIOJAI0TCs B MaxoTHOM ropuszoHTe. [lpum
BO3/ICMICTBUM TEXHUKU MPOUCXOJUT MEPEMEIIMBAHUE 3TOT0 TOPU30HTA, BCIAIIKA
M3MEIbYaeT PpACTUTENIbHBbIE OCTaTKU. B 3aBUCUMOCTH OT JJIUTEIbHOCTHU
MCIIOJb30BaHUs TaHHBIE U3MEHEHUSI TAXOTHOT0 ropu30HTa Hanboee 3ameTHbl. [Ipu
ATOM 3aKOHOMEPHO U3MEHSIOTCSA U BOAHO-(pu3nueckue cpoiicTBa. [Ipu ocymenuu
MU3MEHSETCS YPOBEHb TPYHTOBBIX BOJI, MOHMXKAETCS BIIAXKHOCTb, YMEHBIIAIOTCS
3amachl MPOAYKTUBHOM Biard. To €CTh OCHOBHBIE CBOMCTBA YXYAIIAIOTCS U
HaOIro/1aeTces nerpaaanus TOp@PsSHbIX MOYB MPEXKIAE BCEro B BUJIE OCATKU TOPPSIHON
tonmu. HanbGonbme u3MeHeHus: MPOUCXOISIT B MEPBbIE TOJbI MOCIE OCYIICHUS.
[Ipu 5TOM MPOUCXOIUT HE TOJBKO YBEIMYEHUE MUHEPATIU3ALUUA TOP(DSIHBIX MOYB,
HO U TPYHTOBBIX BOA. [IporcX0uT BRIMBIBaHKE BEUIECTB, KOTOPhIE 00pa3yloTCs Mpu
MUHEpAU3aliU, TAKKE BHECEHHUE YJIOOpPEHUM CIOCOOCTBYET TaHHOMY MPOILIECCY.
Takum o0Opa3oM, aHTPONOTEHHOE BO3ACHCTBHE MPUBOJUT K 3HAYUTEILHOMY
u3MeHeHnto  cBoictB.  Ilpoucxomutr  TpaHcopmarusi — nouB.  Topda
TpancopmupyroTcss B Topdo3embl. I[lpu 3TOM MPOUCXOAUT YMEHBIIEHUE
MontHOCTH Topda. Bce 3T mporecchl OCTaHOBUTH MOJHOCTHIO HEBO3MOXKHO,
UCIOJB3YsI TOp(sHbIE MOYBBI, BO3MOXKHO JIMIIb 3aMEIJIUTh, MPUMEHSS HAy4YHO
00OCHOBaHHBIE METOJbl arpoOTEXHOJOTUM, HaMNpaBJ€HHbIE HAa COXPAHEHHE
TOoph03eMOB KaK YHUKAIbHBIX TOUYBEHHBIX OOBEKTOB. B dWacTHOCTH, METOABI,
HaIpaBJICHHbIE Ha coxpaHeHue TophoB U Topho3eMOB OT MOKapoB (3aiienbMaH,
2011) B Bume (1) HBOWHBIX CHCTEM pEryJIUpPOBAHUS BOJHOIO pexuma, (2)

HCIIOJIBb30BaHUA TOp(l)HHBIX ITOYB B Ka4CCTBC 3CJICHBIX erHHﬁ.
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MHorre wuccaenoBaHUS —TOKAa3bIBAIOT, YTO PETYJIHPOBAHUE YPOBHSA
IPYHTOBBIX BOJl MOET CYIIIECTBEHHO BIUATH Ha BbIOpocC yriepona (Walter et al.,
2001; Renger et al., 2002; Lafleur et al., 2005). BoccTanoBieHue u XOpoIIO
cOajaHCUpPOBAHHOE YIpaBieHUE TOP(DSIHBIMU MMOYBaMU TpeOyeT TrIyOOoKOro

MMOHMMAaHUSI BOBJIEYEHHBIX Tuapojorudeckux mpoueccoB (Joris and Feyen, 2003;

Schwirzell et al., 2006).

1.3.2 T'ucrepe3uc ocCHOBHOM THAPO(HU3NYECKON XapaKTEPUCTUKH MTOUB

['ucTepe3nc KpuBOM BOAOYIEpKUBaHHS (T.€. HEPABHO3ZHAYHOCTH KPHUBBIX
OI'X B mporneccax UCCYIICHUS! U YBIAXHEHUS) MOXKET CHJIBHO BIUATH HAa IEPEHOC
PAacCTBOPEHHBIX BEIIECTB B HEHACHIIMIEHHBIX CpeAax. OTO SBJICHUE YacTo
Ha0Ir0/1aeTcsl BO MHOTUX JlabopatopHbix skcnepumenTtax (Fariborz et al., 2012).
[Tonsarue rucrepesuca cBs3aHO ¢ U3MeHEeHHEM (popMbl noJsioxkeHus kpuoit OI'X B
3aBUCUMOCTH OT TOTO, B KAKOM PEXHME OHa Obljia MojydeHa Win HaOJroJanach:
UCCYUIEHHWE WM YyBIaXHeHue. B psige mpupoAHBIX CHUTyallMil, HalpuMmep, Mpu
OpOUIEHUHU, 3TO SIBJIEHHE MMeeT OOJbIIOe 3HAYeHUE, TaK KaK CKa3bIBAaeTCsS Ha
OMpeIeICHUH PEANOIUBHOTO MOPOra, - T.€. BIAXXHOCTU WUJIU JABJICHUS BIIaru, pu
KOTOPBIX CJIeyeT NPOU3BOAUTH MOJUB. OCHOBHBIMU MPUUYUHAMU TUCTEPE3UCHOTO
MOBEJICHUS] KPUBOU BOJOYAEPKUBAHUS SIBISIOTCSA CIEIYIONIUE: PAa3TUYHBIE YIJIbI
KOHTAKTa BOJIbI C TBEPABIM TEJIOM BO BpEMS LIMKJIOB CMAYMBAHUS U CYIIIKH, a TAK¥Ke
BBICOKAsl M3MEHYMBOCTh KaK pa3mepa, Tak U (OpMbI MOp MOYBBI, KOJIUYECTBO
BO3/1yXa, 3aXBAYE€HHOI'0 B IOPOBOM MPOCTPAHCTBE; SIBJICHUS HA0yXaHUS WIIA CKATHUS
oTAenbHBIX TBepaoda3Hbix yacTull (Romano, 1999). Takoe moBemeHue SABISETCA
BAXKHBIM JJIsl pacyeTa HOPM MoJiiBa Mo4YBbl. OCOOEHHO BaXKHOE 3HAYEHUE OHO UMEET
1utst TOpGAHBIX MOYB. OHU SIBISIOTCS KPYMTHOMOPUCTBHIMU U MOJIBEP>KEHHBIMU SIPKO
BBIPAXEHHBIM IpolieccaM HaOyxaHus u ycajaku. [Ipu cunbHOM uccylieHuu Topda
JIOCTUTAIOT TOTO 3HAYEHUS BIAXKHOCTH, IIPU KOTOPOM CTAHOBSITCS THUAPODHOOHBIMU
M HE CMAaYUMBa€MbIMH, 4YTO TMPUBOJUT K CHJIBHOMY U3MEHEHHUIO KPUBOU
BoJOyiepxkuBaHus. Bce 3T 3 PexThl TUKTYIOT HEOOXOIUMOCTh NalbHEHUIIEeTro
M3YUYEHHUS TUAPOPUZUUECKUX CBONUCTB TOPPSHBIX MOYB. Takoro poja ruccieaoBaHus

aKkTyanbHbl. JleHCTBUTENBbHO, TOP(SHBIE MOYBBI B OOJIBIIOW MEpEe IMOIBEPIKEHBI
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MpoIeccaM ycaJaku U Ha0yXaHusl, T.€. MPoIeccaM U3MEHEHUSI CTPYKTYPhl IOPOBOTO
MPOCTPAHCTBA B 3aBUCUMOCTH OT €ro HanpaBieHus (YBIaXKHEHUS UK UCCYIICHUS ).
DTOT IMPOIECC TUCTEPEIUCA U3YUAETCS Y KE TOBOJIBHO JABHO U PA3HOCTOPOHHE IS
MUHEPAJIbHBIX TMOYB M B OCHOBHOM C THAPOJIOTUYECKON TOYKM 3pEHHUs, Kak
HEKOTOpPOE TEOPETUYECKH OOOCHOBAHHOE CPEICTBO PKOHOMHUU BOJbI. Tak, eciu
nmoyBa uccymaercs (T.e. mpoiecc uaeT nmo Kpubou uccymenus OI'X), To npu
BIIAXKHOCTH OKOI0 70%HB momkeH npou3BOAUTHECS MOJHMB ONPEAECIEHHBIM
KoJimuecTBOM Bojbl, paBHbIM (HB-70%HB)x(mioTHOCTs 1MOYBBI)X(MOIIHOCTh
npomadyuBaemoro ciosi). EcrectBenno, Bennunda HB ucnonb3yercs nis pacueTos,
HaXOJAIINXCS HA KPUBOW MCCYyLIEHUs nMouBbl. HO B mporecce noyirBa no4usa BEIET
ce0sl TUIPOJIOTUYECKN Ha OCHOBAaHUM KPUBOW yBIAXXHEHMs. 3HAYUT, U BEIUUYUHY
HB, xoTopyio HEOO0XOIMMO HCMOJIB30BaTh JJIsI pacueTa HOPMBI IOJIUBA,
HEOOXOAMMO HCIIOJIb30BaTh, OCHOBBIBasich Ha KkpuBod OI'X, HO mporecca
yYBIQXHEHHS. A 3TO, Kak IMpaBUJiO, BelMunHA OoJjiee HU3Kas, ueM HB Ha xpuBoi
OI'X npu uccynieHuu, 0cCOOEHHO it TOP(PSHBIX MTOYB, T.€. TEOPETUUECKU MOJIUBATh
HY’KHO MEHBIIMM KOJIMYECTBOM BOJIbI, €CIM YYUTBhIBaTh TucTepe3uc. Ha stom
OCHOBAHbI MEJIMOPATUBHBIE MEPOMPUSITUS TO SKOHOMHUHU TOJUBHON BOJABI MPHU
pacueTax HOPMBI MOJIMBa C y4eTOM siBJIeHui ructepesuca (Tepnees u np., 2021).
DTH pacyeTbl ¢ TUCTEPE3UCHBIMH SIBIICHUSMH IO3BOJSIOT 3KOHOMUTH A0 20% u
BBIIIIE TTOJIMBHOM BOJIbI HA MUHEPAIbHBIX MouYBaX. Buanumo, Ha TOpDSHBIX MOYBax
BO3MO>XHOCTH 3KOHOMHUHU MOJMBHOM BOABI €11ie 00JIee BhIpaXKEHBI 32 CUET TOr0, YTO
TUCTEpE3UCHas TEeTIs B OTUX IOYBaxX BbIpaXKeHa Ooyiee 3aMETHO, YeM Ha
MUHEpabHBIX. OJIHAKO O TUCTEPE3UCHBIX SBJICHUSX B TOpho3emax, 00 N3BMEHEHUHU
WX CTPYKTYpbl TMOPOBOTO MPOCTPAHCTBA MAJIO H3BECTHO. OTO BBI3BIBAECT
HEOOXOIMMOCTh 0OoJiee JEeTaabHO HUCCIEN0BAaTh TUCTEpE3Uc TOPPO3EeMOB, UYTO U
COCTaBUJIO OJIHY U3 3aJlay pabOTHI.

['mcrepesnc  kak  THUAPOJIOTUYECKOE  SIBIICHUE  MOXKET  OKa3bIBaTh
CYIIECTBEHHOE BIIMSIHUE W HA TEIUIOBBIE MPOILECCHl B MOYBAX, YYUTHIBAs, 4YTO
TUAPOJIOTHSI TIOUB Yepe3 00bEMBbI BIAXXHOCTH CBSI3aHA C TEIUIOBBIMH SIBIICHUSIMU

(HarpeBaHue MMOYB, TPOHUKHOBEHUS TEIIJIOBOM BOJIHBI U Jp.). TakK, ONBITHBIM yTEM
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JI0Ka3aHO, 4YTO OCylIaeMble JApeHakeM Top(dsHble TMMOYBBI OoJjiee OBICTPO
MPOTPEBAIOTCS U IOATOMY SBJISIIOTCS 00JI€€ TI0I0POIHBIM, UTO CBSI3aHO C MEHBIITUM
KoJInuecTBOM Bojbl B 3Tux mouBax (Kunpepuc u ap., 1975). JleiicTBurensHo,
MOXHO  CUMTaThb  TEOPETHYECKH  JOKa3aHHbBIM U  HAKCHEPUMEHTAIbHO
noATBepxkAeHHbIM (Apxanrenbckas, 2012; Boponun, 1986), uto cymiecTByer
(yHKIIMOHATbHAS CBSI3b U B3aUMOOOYCIIOBIIEHHOCTh TUPOJIOTMYECKUX U TETIOBBIX
aBieHud. Tak, B KayecTBE OTIEIbHOIO0 UJIEHA YpPaBHEHUS TEIIOEMKOCTU
C,, npexcrasiiena TemI0eMKocTh Boabl Cyy 1 €€ 00beMHas nois fi (Llenn, 2005;
BoponuHn, 1986):

Cy = fsCos + fwCow + faCoa-» 3)

r1e fs, fw, fa — 00bEMHBIE M0H TBepA0i (ha3bl, BOAbI U Bo3AyXa; Cys, Ciwy, Cia
— COOTBETCTBYIOIIUE ITUM (DazaM 0OBEMHBIE TEIIIIOEMKOCTH.

B To xe Bpemsi 00beMHast 1011 BOJIBI (T.€. BIaXKHOCTh IIPU OJHOM U TOM XKe
JABJICHUM BJaru) OyAeT NPEUMYIIECTBEHHO OIPENENAThCS HaMpaBICHUEM
MpoIecCa - UCCYIIEHUEM WJIU YBIIAXKHEHUEM, T.€. TUCTEPE3UCOM. Y UUTHIBAsS, YTO
yieH BbllienpuBeaeHHON  Gopmynsl  fyCyyw  CYHIECTBEHHO  ONpEAesieTCs
BJI&KHOCTBIO TIOUBBI, CIIEAYET MPEIoIararh, YTo MNPy UCCYIIEHUHU ATOT YJieH OyaeT
MMETh OOJiblllee 3HAYEHHE, YeM NpPHU YBIAKHEHUU, YUYUTHIBAs THUCTEPE3UCHBIC
aBieHuss B Topdozemax. I[loaTomMy MOXHO TmpeAmnoyiaratb, YTO MPOIECC
MIPOHUKHOBEHUS TEIJIOBOW (WM TeMIepaTypHOW) BOJHBI B Topdoszemax Oyner
MEJIJIEHHEE TPU HCCYIIEHUU MOYBBI (BETBb MCCYIIEHHUS THCTEPE3UCa), YeM IMpHU
YBIIQXXHEHUH, TaK KaK BETBb YBJIQXKHEHHUS TMOYBBI XapaKTEPHU3YyeTCSd MEHbIIEH
BJI&YKHOCTBIO MMOYBHI, YeM Npu ccylieHuu. K coxaneHuto, BAUSHUS TUCTEPE3UCHBIX
SABJICHUN Ha Temio(pu3nueckoe IMOBEJACHUE MOYBbl U3YUYEHO BechbMa clabo, He
MMEETCSl JaHHBIX O TEIUIOBBIX SBJICHHUSIX B TIOYBAX HCCYHIAIOMIMUXCS WU
YBIQXKHSIOUIUXCS, T.€. TOJABEPKEHHBIX SBICHUSM T'MCTEPE3UCa, O BOZMOKHOU POJIH
ATOTO Mpoliecca B SIBIECHUSIX TPOTpeBaHusl TOPPSHBIX MOYB. ITO JOJIKHO COCTABUTH
enie OJIHy 3a/a4y padoThl.

Onna M3 XapakTepHBIX OCOOEHHOCTEH TOP(SHBIX MOYB — ITO BBICOKOE

COJIep>)KaHNe OPTaHMYECKOIr0 BEIIECTBA M MOPUCTOCTh (110 97%). Ilpu cHmkeHuun
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BJIQKHOCTHU MIPOUCXOJIUT yCaJKa, IIPU €€ yBeInueHun — HabyxaHue. Bce 310 Bieuer
3a co00ll M3MEHEHUEe ero MopoBoro mpocTtpancTBa. CoaepxkaHue OPraHUYECKOTO
BEILIECTBA U BJIAXHOCTh BIHUAIOT HAa BOJOOTTAIKHBAIOIIYI0 CIOCOOHOCTH (MpHU
HHU3KOM BIIaXXHOCTH oOHa Bo3pactaer) (Doerr um nap., 2000). VYcamgka wu
BOJIOOTTAJIKMBAIOIIME CBOMCTBA YCUIUBAIOT 3(DPEKTHI rUCTEpE3rca U MOTYT OBbITh
obpatuMbiMu 1K HeoOpatumbiMu (Schwirzel u ap., 2002, Bechtold u ap., 2018).
OTH NPOIECCHI TAKKE UCCIIEAOBAHBI 1aJIEKO HE JETAIbHO, C Y4€TOM 0OTaHUYECKOTO
COCTaBa, MJIOTHOCTH, 30JIbHOCTU TOPPSHBIX OOBEKTOB. B CBsI3U ¢ 3TUM OHM ObLIU
BBIOpaHbI B KauecTBE OOBEKTOB UCCIEOBAHUS B JaHHOU pabdoTe.

Takum  oOpasom, OCHOBHbIMU  (haKTOpamMH,  BIMSIOIIUMH  Ha
BOJIOYIEPKMBAHUE MUHEPAIbHBIX MOYB, SBISIOTCS TPaHYJIOMETPUUECKUN COCTaB,
IJIOTHOCTh, OPraHUYECKOE BEIECTBO, COCTAB IMMOYBEHHOTO MOTJIOIMIAIOIIETO
KOMIUIEKCa U MUHEpaJIoruyeckui coctaB. UTo KacaeTcsi OpraHOre€HHBIX TOYB, B
HACTOAIEE BPEMs HET TMOJHOLICHHBIX JAaHHBIX, YTOOBl pPACCUUTHIBATH U
MOJIEIUPOBAaTh MPOIECChl, Mpoucxojsume B TopdsHbIx mnouBax. [loaTomy
HEOOXOJIUMO HE TOJBKO HU3yyaTh HUMEIOIIUECS JHUTEpATypHbIE [aHHbIE, HO U
MPOBOAUTH JOMOJHUTENbHBIE SKCIEPUMEHTANIbHBIE HCCIEIOBAHUS, KOTOpbIC
MOMOTYT BBISIBUTH BIIMSIHHE OCHOBHBIX CBOWCTB TOPQSHBIX TMOYB Ha IMOJIOXKEHUE
kpuBoit OI'X. B nacrosiei paboTe ObLITM MOCTABICHBI 33/1a4UU:

1. Onpedenumv OCHOBHYIO 2UOPOPUIUYECKYIO XAPAKMEPUCNUK)Y MOPPAHbIX
noue Ha obpazyax mopgpozemos pazHo2o 2eHe3uca, NIOMHOCMU, CHeneHu
Ppasnodicenust, 60manuyeckKo20 cocmasa u 3016HOCMU.

2. Onpedenumsv u npogecmu AHAIU3 GIANCHOCHMHO20 2UCNEPE3UCA MOPPAHBIX

no4e pasiudHoco cenesucad, njiomHocmu u bomanuyecko2o cocmasa.

1.4 TennoBoil pexxuM TOPp(DSIHBIX MOYB

[TouBeHHas cucTeMa SIBISETCS CIOKHBIM U AIMHAMUYHBIM 00bEeKTOM. B nmouBy
BXOJAT pa3IMYHbIE MHUHEPAJbl, OPraHWYECKOE BEIIECTBO, JKHUJKas Ccpena,
razoo0pasHas cpeaa. Korma peds HMIET O TEIUIOBOM PEXKHME TOYB, MBI JOJDKHBI

YUHUTBIBATh BCE 3TU (pakTopbl. Bce oM, B O0bIIeH WM MEHbLIEH CTENEHU, OyayT
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BJIMSATH Ha KOJIMYECTBO TEILIa B MOYBe. BiusiHue Takxke OyyT UMETh Pu3nueckue,
XUMUYECKUE U OMOJIOTUYECKUE XapaKTEPUCTUKU MTOYB. JIJisi MUHEpaTbHBIX TTOYB —
3TO, B MEPBYIO ouepelb, (pakiuu mecka, rauHbl U wia. B cmydyae Topdozemos,
OyIyT wurpatb OOJBIIYI0O poOJib pacTeHusi TopdooOpa3oBaTean, BIAKHOCTD,
OpraHUYECKOE BEIIECTBO, CTEMEHb Pa3NoKeHus1. TerioBoi pexXuM SBIASETCS OJTHUM
U3 OCHOBHBIX (DaKTOPOB, BIMSIONIMM Ha MPOU3PACTAHUE PACTUTEIBLHOCTH,
MOTJIOIIEHUE BOJIbI U TUTATENbHBIX BEIIECTB, MUKPOOHYIO aKTUBHOCTD, KPYTOBOPOT
MUATATEJIbHBIX BEILIECTB, POCT KOpHEW U MHOTUE Apyrue mnpoiecchl (Doran, Smith,
1987). Ha TemnepaTypy MOUYBBI BIUSIIOT HE TOJIBKO BHYTPEHHUE COCTABIIAIONIUE U
CBOMCTBA CaMOW MOYBBI, HO ¥ BHEIIHUE: KIMMAT, METEOPOJIOTUYECKUE U3MEHEHHS,
CyTOUHbIE ¥ TOJOBBIE UHKJIbl HW3MEHEHHs TemmepaTypbl. B Tom wuucae,
HETMOCTOSIHHBIE U3MEHEHHUsI TOT0/Ibl, HAIPUMeEp, 3acyxa WIH, Ha000pOT, OOUIIbHbBIE
JOXKIW W JJWTENbHAs XOJIOJHAs Torojia. B 3aBUCMMOCTH OT TUIyOWMHBI TaK»ke
MPOUCXOJAT M3MEHEHHs TemmepaTypbl. Ha moBepxHocTu HaOmronaroTcs Ooliee
CUJIbHBIE KOJIeOaHUs1, KOTOPbIE HOCAT CUHYCOUJATbHBIN XapaKTep, B TO BpeMs Kak C
rIyOMHOM KOJeOaHUs TEMIIepaTyphl 3aTyXalOT M CTAHOBSITCS MEHEE 3aMETHBI.
(Mahdi et al., 2017).

TopdsiHble MOYBHI MPEACTABIAIOT COOO0M CIOXKHYIO MOPUCTYIO cuctemy. OHa
COCTOUT U3 OOJBLIOTO KOJIMYECTBA BJIard, MOp W OpPraHUYEecKUX ocTatkoB. [lpu
OCYIIEHHH TOP(PSHUKOB M3MEHSIOTCSI HX CBOWMCTBA, BOJIHBIC PEXKUMBI, YTO
HEeU30€KHO BIMSIET HA U3MEHEHUE U TeMIEpaTypHOro pexuma. YToObl MOHUMATh,
KaKkhe MMEHHO MPOUCXOJAT B pe3yJibTaTe 3TOr0 U3MEHEHHUs, HEOOXOIUMO 3HATh
Tero(u3nYecKe CBOMUCTRA.

TennoBoll pexUM MOYB TECHO CBsI3aH C TEIUIOBbIM OanancoMm. CoiHIe -
[JIABHBIM HMCTOYHUK 3HEpruu. OT HEro MOCTYHaloT pa3iIuvHbIe BUJbBI pajualuu,
KOTOpBIE 3aTeM MpeoOpa3yroTcs B TEIUIOBYIO Ha IMOBEPXHOCTH MOYBHL. J[lanee
MPOUCXOJIUT HarpeBaHue mouBbl. OCHOBHBIE BHUJbBI COJHEYHOW paauaiuu,
MOCTYNAIOIIEeH Ha MOBEPXHOCTh: IpsiMas, paccestHHas u otpaxkeHHas (Llleun, 2005;
Apxanrenbckas, 2012).

®dopmyiia TeraoBoro 0ajaHca MOYBHI B 00IEM BHJIE:
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(IIpamasa conneunas paouayus) + (Paccesnnas conneunas paouayus) +
(IIpomusousnyuenue ammocgepvr) — (Ompadxcenunas conaneuHas paouayus) —
(Uznyuenue nousoti menna) — (Koneexmuemwiii nacpes npuszemHnozo cnos
ammocgepwl) — ([lomepu menna na ucnapenue u mpancnupayuio) — (ILlomoxk menna
6 nousy) = 0. ! (Llleun, 2005)

He Bcs mocrynaromiass paguanus Torjomaercs mouBod. Yacte ee
orpaxaetrcs. JImsl  XapakTEepUCTHKH OTPAKEHHOW pagualid  CYIIECTBYET
ko3(pdunreHT Anp6e0. ITO OTHOIICHUE OTPAKEHHOW paivaliiy K NOCTYHUBIIEH.
(IHeun, 2005). B 3aBucumoctH OT TUNA TOYB 3TOT Kod3pduiueHt Oyaer
OTIUYaThCs. TEeMHBIE TOBEPXHOCTH OYIyT OTpakaTh MEHBIIIE YHEPTUH, yeM Ooee
ceeTibie. Topd HCTMOMB3YIOT B KAUECTBE MaTepraia, KOTOPEIM IMOKPHIBAIOT TIOYBY,
9TOOBI YBEIUYHUTHh KOJUYECTBO MOCTYNMHBIICH B Hee dHepruu. st koaddurmenta
Anp0e10 TOMUMO IBETa OOJIBIIIOE 3HAUECHUE UMEET TaK)Ke BIAXKHOCTH JIESITEILHOU
MMOBEPXHOCTH: CHIDKAETCS TpH ee yBenudeHur. OHAKO HE BCE TaK OJHO3HAYHO.
Taxxe OyayT BAUATH U ApyTrUe (PaKTOpbI, HATPUMED, YTOJ, O KOTOPHIM TMaIar0T
COJTHEUHBIC JTyYd, HACKOJIHKO TOBEPXHOCTH TJAjJKas WU IIepoxoBaras. Bce 3To
TOBOPUT O TOM, YTO AHTPONOTEHHOE BO3JCHCTBHME OyneT CUIBLHO BJIHUATH Ha

TEeIUIOBOM pexkuM. Takue ¢akTophl, Kak IpeHa)k, BCHAIlKa, MOCaJKa 3EIEHBIX

' B (opMyiie HMEIOTCS COCTABJISAIONINE, KOTOPBIE MOKA3bIBAIOT MIOTOKH TEILIA, HAMPABJIECHHBIE K
MOBEPXHOCTU M OT HEE 32 KOHKPETHBIA MPOMEKYTOK BpeMEHHU. M OMHCHIBAIOT THEBHOE BPEMS.
Kak MbI BUMM U3 ypaBHEHHSI, B HEM MIPUCYTCTBYIOT WIEHBI, KOTOPBIE 3aBUCAT HEIIOCPEICTBEHHO
OT MOBEPXHOCTH TOYBHI; IPU U3MEHEHUH €€ CBOWCTB 3HAYCHHUS NMAPAMETPOB MOTYT U3MEHSATHCS.
[ToBepXHOCTB MOYBHI UTPAET BaAXKHYIO POJIb B HArPEBaHUH PU3EMHOTO 10 Bo3yxa. Ha mepenoc
TEIUIa TaKXX€ BIUSCT BIAXKHOCTH IOYBbI; YEM BBIIIE BIAXXHOCTH MOYBBI, TEM OOJIBINE TPATUTCA
TEeIUla Ha UCIapeHHe, COOTBETCTBEHHO MEHBIIIE TeIia JUIs HarpeBaHus camoil mouBbl. Kak yxe
ObUIO CKa3aHO, IPEHUPOBAHHBIC MOYBBI, B TOM YHCIE TOPQsHBIE, MPOrpPeBalOTCs OBICTpEe.
[TosTOMYy OTHUM W3 MEJIMOPATUBHBIX MEPOIPHUITUI 10 YCKOPEHHUIO MPOTpeBa MOYBBI CUUTACTCS
ylaneHue u30bITKa MOYBEHHOW Biaru, T.e. npeHax (3aiigensman, 1996). B atom Habmogaercs

CBs3b BOAHOTO U TCIIOBOTO PC)KUMOB ITOYB.
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pacTeHuit OyyT U3MEHSTh B3aUMO/JICUCTBUE MTOYBBI M aTMOC(hEPHI, CIIeI0BATENHHO,
MU3MEHATH TEIUIOBOM OallaHC U U3MEHSITh TEMIIEPATYPY MOYBHI.

[Io TemnoBHIM CBOMCTBaM IMOYBBI MOKHO pa3/eliUTh Ha «TEIUIbIE» U
«xononubie». K mepBbIM MOXKHO OTHECTH IMecuaHble MOYBbl. OHU OBICTPO
MPOTPEBAIOTCS U TaKXXE OBICTPO OXJIAKJIAIOTCS, UMEIOT MEHBIIYIO BIAXHOCTh U
OoJplllie€ 3HAYEHHS] TEMIIEPATYypPONPOBOAHOCTU. K XONOIHBIM MOYBaM MOXKHO
OTHECTU TJIMHUCTbIE MOYBbL. OHM, KAaK MPaBUIO, MUMEIOT OOJbIINE 3HAYCHHS
BJIIQXKHOCTH, MEHBIIIME 3HAYEHUs TeMIepaTypornpoBoAHocTH. IIporpeBaroTcs
3HAYUTEIHHO MEJICHHEE, YeM TIeCUaHBbIE.

PaccmoTpuMm 1o nuTepaTypHBIM MCTOYHHUKAM, KaK BIUSIOT OCHOBHBIE
cBOMCcTBa Topda Ha ero Termiopu3ndeckue cBoMcTBa. B TOM Uncie, B 4eM COCTOST
OCHOBHBIE OTJIMYUS OT MUHEPAJIbHBIX TTOYB.

B ucxoanom Buje TOpSIHUKH CITI0KHO UCIIOIB30BaTh B CEILCKOM XO35UCTBE.
Nx npeaBapuTeabHO OCYIIAIOT, YTO HEM30EKHO BIUSET HA UX cBoicTBa. OqHO U3
OCHOBHBIX U3MEHEHHUM — 3TO CHUIKEHHE YpPOBHS TPYHTOBBIX BOJ, YTO BEIET K
CHUKEHHIO BJIAXKHOCTH, U3MEHEHHUIO a’3pOOHBIX YCIOBUM, YBEIUYEHUIO CTETICHU
paznoxeHus. I3MeHeHne UCXO/IHBIX JTAHHBIX MO YBJIAXKHEHUIO MPUBOJUT TAKKE K
M3MEHEHUIO OMOTHMYECKUX M a0MOTHMYECKUX CBOMCTB, YTO HEM30EKHO BJICUET 3a
coOOl Jerpajaiuioo OpraHM4ecKoro BemiecTBa. VIMEHHO OHO OTBedaeTr 3a
JIOJITOCPOYHOE XPAHEHUE YTriepo/a U JOCTYMHOCTh MUTATEIbHBIX BELIECTB IS
pactenuil. ConepkaHue OpPraHUMYECKOro BemecTBa B Topdax, Kak MpaBuio,
BBICOKOE€. TerionpoBOJHOCT, €ro MEHBIIE 10 CPAaBHEHUIO C OOBIYHBIMU
MuHepanamu. Takxke Topho3eMbl OTHOCATCA K 00Jiee PBIXJBIM IOYBAM, JaXe
HECMOTpPS Ha YIUIOTHEHUE MaXOTHBIX TOPU30HTOB MPHU UCTOJb30BAHUU B CEIILCKOM
xo3siictBe. CormacHo A.M. Tlo3gusaxoBy (2014), mnotHocTh TOp(dO3EeMOB
SIxpomckoii moauHbl coctaisna 0,3-0,5 r/cM® B 3aBUCHMOCTH OT GOTaHUYECKOTO
cocTaBa. TermIonpoBOAHOCTh PBIXJIBIX MOYB TAKXKE HUXKE, YEM IJIOTHBIX. Takum
o0pa3om, B 3UMHHUI 1epuo/| riTyornHa npoMep3anus Topdho3eMoB OyIeT MEHbIIIE, IO
CPaBHEHHIO C MUHEpAJIbHBIMU, HO U OTTAaUBAHHUE OYyJET MPOUCXOIUTh MEIJICHHEE

(Uuumesa, 2001; Dyukarev u ap., 2019). TerioBoil MOTOK OpraHOT€HHBIX MOYB
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MPAaKTUYECKU  AHAJIOTUYEH  MUHEpPAJIbHBIM, [OATOMY  JIaHHBIE  OTJIUYUS
00yCIIOBJIEHBI, B IEPBYIO OYEPEh, TEIUIOBBIMHU CBOMCTBAMH caMUX TOP(HSIHBIX TTOYB
1 ux coctosHueM BiaaxHoctH (Muumesa, 2001; Pomanos,1961).

OnHUM U3 CBOMCTB MOYBBI, XapaKTEPUIYIOIIUM TEIIJIOBON PEXKUM, SIBISIOTCS
TeMmneparypa U Kod(P(OUIIMEHT TEMIEepaTyponpoBOJHOCTU. B JaHHBIE MOMEHT
MCCIIEIOBAHUI0 UMEHHO 3TUX IMapaMeTpPOB YJeNseTcss MeHbllee BHUMaHue. OHU
HEOOXOAUMBI JIJISI MHOTUX PAacdY€TOB MOA3EMHBIX SKOCHCTEMHBIX MPOIIECCOB, B TOM
YyucJe POCT U JbIXxaHue KOpHeH. Takke Temmeparypa BIUSET Ha CKOPOCTh pOCTa
CEMSH M KOpHEH, pa3BUTHE MHUKPOOPraHU3MOB, Ha Boay B mouBe. OHAKO HE BCE
METEOCTaHIIMU COOMparoT AaHHbIE O Temmeparype mouBbl (Doran, Smith, 1987;
Mahdi et al., 2017). Temneparypa no4B OTIUYAETCS B 3aBUCUMOCTHU OT X CBOMCTB,
B TOM YHUCJE 3TO IJIOTHOCTh, XMMHUUYECKUU cocTaB u T.A. llpu perynspHom
M3MEPEHUHU TeMIIepaTyphbl MOYBbI HA Pa3HbIX MIYOWHAX MOXKHO MOJYYUTh rpaduKu
M3MEHEHHUs TeMIIEPATYyphI ¢ TeueHueM BpeMeHu. Habmo1aTh CuibHbIE U iepenaabl
MPOUCXOJAT B TEUYEHUE CYTOK, HEJAENb, MECALEB. 3HAas MOCIOWHbIC 3HAYCHUS
TeMIEePaTyphl, MOKHO pacCuuTaTh KO3PGUIIMEHT TEMIIEPaTypOIPOBOJHOCTH MOYB
(Danelichen et al., 2013; Gasparim et al., 2005; Rao et al., 2005; Danelichen et al.,
2011; Beber et al., 2006). Temneparypy MO4BbI UCTIOAB3YIOT IPU MOJAEITUPOBAHUU
JIBIDKEHUsSI Terjia B moyBax. OHa HEM3MEHHO CBs3aHAa C BJIAXHOCTBIO. Jlia
TOph03eMOB 3Ta CBSI3b OCOOEHHO aKTyalibHa. BIIaXXHOCTH SIBISIETCSI OJHUM U3
OCHOBHBIX CBOWCTB OJTHUX II0YB. BimsHue BiaXHOCTH Ha KOIDUIIUEHT
TEMIEPATYPOIPOBOIHOCTH uMeeT KYTO0J000pa3Hy0 3aBUCHUMOCTb.
TeMrepaTyponpoBOJHOCTh HAYMHAET BO3pPACTaTh C YBEIMYEHUEM BJIAXKHOCTH.
Onun u3 Hambosee SPKO BHIPAKCHHBIX B IMOYBE MEXAaHM3MOB II€pEeHOCca Teria
MpeCcTaBlieH KOHAYKIner. HanGonbmuii KOHTaKT MEXAy YaCTUIIAMU JJOCTUTAETCS
npu BiaxHoctu Onm3kort k BPK, m 3a cuer sToro TemmeparypomnpoBOJIHOCTb
BO3pACTaeT, JocTUras Makcumyma. [lpu nanbHeillieM yBeIWYEHHHM BIAXXHOCTHU
KOHTAKT MEXJy 4YacTUlaMu OyleT ocinabeBaTh, TEMIIEPaTypONPOBOJHOCTh U
TEIUIONPOBOJAHOCTh Takxke OynyT cHukatbes (Illewn, 2005). TemnepaTypa Takxke

Ba)KHA, MTOTOMY YTO MMEHHO OHA OTBEYAET 3a CKOPOCTb HarpeBa Mpoduis Mmoys.
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[TouBBI C BBICOKMM KO3(Q(PUIHUEHTOM TEMIIEpaTypOIPOBOJHOCTH IPOrpPEBAOTCA B
riyOuHy ObICTpee, YeM MOYBbI C HU3KUM KOA(DPUIIMEHTOM. Y BTOPBIX HAOIIOAAETCS
OoJpIIas pa3HHIIA MEXIY TeMIepaTypoill Ha MOBEPXHOCTH U TEMIEPATypol Ha
riiyouHe. TopgsHble MOYBBI OTHOCATCS K TAKUM IOYBaM. JTa OJHA U3 NMPUYUH
OBICTPOTO MPOTPEBA MOYB B TEIIOE BPEMSI U MEJIJIEHHOT'O OXJIAXKJEHUS B XOJIOIHOE.
[Ipy BBICBIXaHMM TEIUIONPOBOJHOCTh TOp(a 3HAYMTEIBHO CHUXAETCS U TOPP
MOXET CIY>KUTh TEIJIOM30JISTOPOM B MOYBEHHBIX KOHCTPYKIUAX (Arkhangelskaya,
Gvozdkova, 2019).

OcyuieHHble TOp(sIHBIE MOYBBI OTINYAIOTCA OT HETPOHYTHIX TOPPSHUKOB. B
OKYJIbTYPEHHBIX IOYBaX OyJeT TMOBBIIIEHHOE COJEpKaHUE MHUHEPAIbHOIO
BEILECTBA. JTO MPOUCXOIUT U3-32 MUHEpaIU3aluu Topda. Horaa 11 yaydeHus
TEIJIOBBIX CBOMCTB IMOYB BHOCAT MecOK. Ha TennonpoBoAHOCTh BIUSHUE OKa3bIBAET
HaJM4Me BOABI, JIbJIa U Bo3ayxa. Kak M3BECTHO, BOJa MPOBOAMT TEIJIO HAMHOTO
Jy4lie, 4YeM BO3JyX, MO3TOMY €€ poJib B 3HAUYEHMSIX TEIUIONPOBOJHOCTH OyJIeT
Oosnee 3HauMTENbHOW. Psii McciienoBaHUM MOKa3bIBAET, YTO TEIJIONPOBOJHOCTD
BO3pacTaeT MpU YBEJIMYEHUHM BIAXKHOCTH. B TopdsHBIX mouyBax Oosbloe
KOJMYECTBO IMOp OynerT 3aloidHeHO BO3AYyXOM, OOJBIIOE  COJAEpKAHUE
OpraHMYecKoro BemiecTBa. Ha maHHBIE MOMEHT M3BECTHO, YTO TEILIONPOBOJHOCTD
MUHEpaIbHBIX MOYB BBIIIE, YEM OPraHOTE€HHBIX; HAaMOOJbIIAs Pa3HULA 3aMETHA C
MOYBaMHU, COJIEpKAIIMMH KBaplieBble MUHEPAJIbl. UTO eIie pa3 rOBOPUT O TOM, UYTO
YBEIMYEHHE  COAEpKaHWSd MHUHEpAJIbHBIX BEUIECTB OyIeT  yBEJIWYUBATH
TEIJIONPOBOAHOCTE Topda. Ecim Bojga mpeacraBlieHa B IOYBE JIBJOM, TO
TEIUIONPOBOAHOCTH Top(da OyaeT O6im3ka K TernonpoBoaHocTu Jbaa (Mustamo et
al., 2019).

Ocoboe BHUMaHHE CTOUT VYACIUTh NPOMEP3aHUIO TOP(DSIHBIX TMOYB U
U3MEHEHUI0 Ko3(p¢uLMeHTa TemneparypornpoBoaHoctu. Ha temmnepatypy Oyner
BJIMATH HE TOJIBKO TEMIIEpaTypa BO31yXa, HO U HAJIMYUE CHEKHOTO MokpoBa. Eciau
€ro MOILIHOCTh HE3HAaYUTENbHAs, TO Ipomep3aHue Oyaer Oosiee TIIyOOKHUM.
CHEeXHBII TOKPOB BBICTYNAET B POJU M30JIUPYIOIIEro Oapbepa U MPENsiTCTBYET

MNOCTYINICHUIO B IIOYBY XOJOAHOI'0 BO3yXd, IIO3TOMY €ro H3MCHCHHUA TaKXKCE
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BIUSIOT Ha TeMIepaTypy. YMEHBIIEHUE MOXET TMPUBECTH K OOJblIEMY
oxnaxaeHuto noussl (Wisser et al., 2011). B nepuoa HacTyruieHus: paHHEH 3UMBI
MOIITHOCTh CHEKHOT'O TIOKpOBa OYJIET €llle HE3HAUUTEIIbHOM, UTO IPUBENIET K OoJiee
akTUBHOMY Tipomep3anuto nouBsl (Muumiesa, 2001). M3yyeHue TemioBbIX CBOMCTB
MEp3JIbIX TOP(PSHBIX TOYB AaKTyallbHO TaKXe B CBS3M C KIMMAaTUYECKUMU
u3MeHeHusiMU. B HacTosimiee BpeMs YacTh 3€Mellb, MOKPBITBIX MEP3JI0TOH,
MPECTaBIAECT COO0M MMEHHO TOp(SHBIE MOYBBI, OTTAMBAHUE KOTOPBIX TpeOyeT
3HaHUS UX CBOMCTB, TOHUMAaHMUS, KaK C HUMH paboTaTh, UCIIOIH30BATh U, TJIaBHOE,
3HaTh WX TeIUIO(QU3NYECKUEe CBOMCTBA, ISl MpEICKa3aHUs IMOBEICHUS TaKUX
MAacCCHBOB IpH IN100aTbHOM MOTEIICHUH.

3aBUCUMOCTh TEMIIEPATYPOIPOBOJHOCTH OT BIAXKHOCTU HEPEAKO HA3BIBAIOT
OCHOBHOM TEIIOPU3NUECKON XapakTepucTukoil mouBbl (Apxanrenbckas, 2004).

TemnepaTyponpoBogHocTs k, cM?/c, cM?/cyT) IpeacTaBiuseT coOOM OTHOIICHHE

A
TGHJ’IOHpOBOI{HOCTI/I K TCIINIOCMKOCTH: k - C d
mFb

wm k = /Z—T (4); rne Cm— ynenbHas
v

TEIJIOEMKOCTh, Pb — TNIOTHOCTH MOYBHI, A7 — K03 dunment teronpoBogHoctu, Cy

— 00beMHas TEINIOEMKOCTb.

OTH ypaBHEHHS HCHOJIB3YIOTCS IJisi pacdyeTa OJHUX TEIIOoPU3NIECKUX
XapaKTEePUCTUK O U3BECTHBIM JpyruM. Kak BUAHO W3 3TUX ypaBHEHUM, OOJIbIIIOE
BJIMSIHUE HA BEJTUYMHBI KaK YUCIUTENS, TAK U 3HaMeHaTeNsl OyAET UMETh BIIaKHOCTb.
[IpuueM, Kak MbI BHJIENM BBHIINIE, HA TEIJOEMKOCTh (B 3HameHarelne) Oyner
OKa3bIBaTh BJIUSHHE W3MEHEHHE BIIAJKHOCTH KaK 3a CYET MPOIECCOB IApeHa)ka
TOpSAHBIX MOYB, TAK U MPOIECCOB THCTEPE3NCA, KOTOPHIE CHIXKAIOT BIIAYKHOCTb.
BeposTHo, 3TH n3MeHeHUs BO BIaXKHOCTH OKAXKYT BIUSHUE U HA TEIJIOMPOBOIHOCTh
(uncnurens). Y ecnum juist IpoIECCOB IPEHUPOBAHUS TOPPOB U3BECTHO JIOBOJIHHO
MHOT'0, TO B OTHOIICHUU BJIMUSHUSI TUCTEpPE3NCa HAa YMEHBIIICHUE BIAXKHOCTH, a
BCJIEJICTBUE Y HA 3HAYEHHS TEIJIOEMKOCTH U TEILIOMPOBOHOCTH, COOTBETCTBEHHO,
TEMIEPATYpPOIPOBOAHOCTH, KAaK YaCTHOTO OT JEJICHUSI HEU3BECTHO MOYTHU HUYETO.

be3ycinoBHO, u3yueHue HampaBiieHUs Tpoiiecca (yBIAXXHEHUS U HUCCYILICHHs) Ha

TEMIICPATYPOIIPOBOAHOCTh JOJIDKHO COCTABUTL OJIHY M3 3aaa4 pa6OTI)I.
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Ha pacnonoxxenue u GpopMy oCHOBHOHM TeIIOGU3NYECKON XapaKTEPUCTUKH
BIUSAIOT cBOMcTBa TOpda. Kak ObI0 yKa3aHO BBILIE, 32 CYET BIUSHUS BIAXKHOCTH Ha
TEIJIOEMKOCTb, PUYEM KaK MPHU YBIAXHEHUU, TAK U MPU UCCYLIEHUU, BO3MOXKHBI
U3MEHEHUS] U TEMIEPATypONPOBOJAHOCTH, T.€. HMEET 3HauyeHue, OyayT Ju
IIPOUCXO/IUTh W3MEHEHUSI B 3aBUCUMOCTH OT MPOLECCA, KOTOPBIM MPOUCXOAMT, -
YBJIQXXHEHUE WK UCCyllIeHHe. Takoe N3MEHEHHE KPUBOU Ha3bIBAIOT THCTEPE3UCOM.
BOJABIIMHCTBO COBPEMEHHBIX MCCIEIOBAaHUN HAMNpaBJIEHbl HA  BBISBICHUE
rucTepesuca sl KpUuBOM BOJIOYIEPKUBAHNS MUHEPAIbHBIX MIOYB, B TO BpeMs Kak
JaHHBIX MO  HAJIMYMIO WM  OTCYTCTBHUIO  THUCTepe3uca Uil  KpHUBOW
TEMIEPATYPONPOBOJIHOCTY HA JJAHHBIII MOMEHT MpakTU4YecKu HeT. Kak M3BecTHO,
OflHAa W3 HauboJsiee BEPOATHbIX NPUYMH THUCTEpe3rca - CIOXKHOE MOPOBOE
npoctpaHcTBo. CTpyKTypa MOpPOBOrO MPOCTPAHCTBA TOpda 3HAYUTEIHHO
OTJIMYAETCS OT MHUHEPAJIBHBIX MOYB. Topd SBIAETCS MAKPONMOPUCTON CUCTEMOM.
[Tpu 3amonHeHnM ero nop BOAOM NPOUCXOMMT 3HAYMUTEIBbHOE HAOYyXaHUE, B TO XKe
BpEMSI MCCYLUEHHE MOXKET MPUBECTH K COCTOSHUIO rujpodobHocTu. [Ipu atom
NPOUCXOJUT «MEpPeyKJIaJIka» YacTUl, M CTPYKTypa MOPOBOrO MPOCTPAHCTBA
u3MeHsiercd. [ peryjaMpoBaHHs TEMIEPATYPHOrO pekuma HEeOOXOAUMO 3HATh,
BJIMSIET JIA 3TO HA MOJIOXEHWE KPUBOM 3aBUCUMOCTH TEMIEPATYPONPOBOJHOCTH OT
00BEMHOI1 BJIAKHOCTH M HEOOXOAMMO JIM 3TO YYUTBIBATh Npu pacyetax (Sorokina u
ap., 2020). ns topdo3eMoB SAXpOMCKON JONUHBI TaKWE JAHHbIE ObLIA MOJTYY€HbI B
JIAHHOW paboTe.

Bonoynepxxupatonue XxapakTepuCTUKH Topda BIMSIOT Ha €r0 TEPMUUYECKUE
ceorictBa. Tarnawski u Leong (2012) cooOmunu, 4To pa3ivyHble TEHCHIIUH,
HaOIoAaeMble MEXAY TEIUIONPOBOJIHOCTBI0O M OTHOCUTENBHBIM COJIEpKAHUEM
BOJIbI, MOT'YT OBITh CBS3aHBI C Pa3JIMUYMEM B yJIep>KaHUH BJIard B IOYBE B MpeAeiax
MIOPOBOI0 IPOCTPAHCTBA, HA KOTOPOE BIMSIIOT TEKCTypa IOYBBI, COJAEpPKAHUE
opraHuyeckoro Beniectsa u mwiotHocTh (Tarnawski, Leong, 2012). B ocHOBHOM u3-
32 U3MEHEHHUM, BBI3BAHHBIX BOJIOHM, TEIUIONPOBOJHOCThH BIAXHOr0 TOp(da MOXKET
ObITH 110 15 pa3 Oonbiie, uem 3HaueHust Toro ke Topda B cyxom Buje (Dissanayaka

u nap., 2012). Ilo cpaBHeHUIO C MUHEpaJIbHON MOYBOW MPU TOM XK€ OOBEMHOM
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COJep>)KaHMM BOJABI, Top(siHas TMoOYBa uUMeeT Oojiee HU3KUE 3HAUYCHUS
TEIUIONPOBOJAHOCTH U KOA(DPUIIMEHT TeMIepaTyporpoBOAHOCTH. HbIMU crioBaMu,
TEIUIOEMKOCTh B TOp(e 0OBIYHO BHIIIE, Y4EM B MUHEPAJIBHOU MOYBE U3-32 BHICOKOTO
colepkaHUs OpraHudeckux BemecTB W Boawsl B Topde (Novak, Black, 1985).
CucTteMHast U BCECTOPOHHSSI OLIEHKA TEPMUUYECKUX CBOMCTB B Pa3IMYHBIX YCIOBUAX
HEeoOXOoMMa JUIsl XapaKTePUCTHUKUA TEPMUYECKUX XAPAKTEPUCTUK IME€CUAHBIX U
topdsaubix mouB (Ghanbarian, Daigle, 2016). ®akTopsl, B 11€JI0M BIUSIONIME Ha
3HAQYE€HUS TEIJIOBBIX CBOMCTB IPYHTA, MOKHO PA3JeIUTh HA JABE OOJIBIINE TPYIIIIHI.
[lepBas rpynmna cOCTOMT M3 CBOMCTB, MPUCYIINX TBEpJoi (paze MOUBHI, BKIHOYAs
TEKCTYpY MOYBBI, MUHEPAJIbHBIA COCTAB U COJEP>KAaHHE OPraHMYECKUX BEIIECTB
(Nikoosokhan u ap., 2015). Opraaudyeckue MaTepuagbl OOBIYHO UMEIOT 3HAYCHHUE
TETUIONPOBOAHOCTH, COCTAaBJSIIOIIME  OJHY  JECATYIO OT  3HAYeHUs
TEIUIONPOBOJAHOCTH MUHEPAJIbHBIX MaTepuaioB. TakuM o0pa3oM, coJepikaHue
OpraHUYECKUX MAaTEPUAIOB BIUSET HA OOIIIHME 3HAUEHUS TETIONPOBOJHOCTH IMOYBHI.
[lo »toii mpuumHe TOP(] B OTHOCUTEIHLHO CYXHUX YCIOBHUSIX MOXKET TaKkKe
JNEUCTBOBATh KAaK M3OJUPYIOIIMKA MaTepual, 3aMeJISIOIUN TEIIONPOBOJHOCTD.
BTtopas rpymmna cBs3aHa ¢ mycToTaMu, KOTOPBIMU MOKHO YIPABJISATh I YIPABISAThH
MMM TOCPEJCTBOM YIIPaBICHUs MOYBOM, U BKJIIOYAET B ce0s cofep KaHue BIaru B
MoYBE€ U IUIOTHOCTH mouBbl (pp) (Abu-Hamdeh, Reeder, 2000). Bona wumeer
3HaY€HUE TEIUIONPOBOJHOCTU B 25 pa3 Oojbllle, YeM 3HAUYCHHUE NI BO3/yXa, HO
MEHbIIIE, YeM 3HaueHHe, HaOJrogaeMoe JUisi MUHEPAJIOB MOYBHI; CIEJ0BATEILHO,
BJIQKHOCTh CYILIECTBEHHO BIIUSIET HA TEIJIONPOBOAHOCTH MOYBKI. JIJisl 3a/laHHBIX
3HAQYEHUN BIAXKHOCTU U IUIOTHOCTU II€CUaHbIe IMOYBBI OOBIYHO HMEIOT Ooliee
BBICOKHE 3HAYEHUS TEIUIOMPOBOJHOCTH, YE€M TPYHTHI C MEJIKHUMHU TEKCTypaMu.
[TockosibKy 3HaUY€HHUE TEIIOMPOBOAHOCTH Jiba 00Jiee YeM B UEThIpE pasza OoJiblile,
yeM y Bojbl (Penner, 1970), conepxanue Jibaa, KOTOPOE 3aBUCUT OT TeMIIEpaTypbl
MOYBBI, U3MEHSET TETIONPOBOAHOCTh TTOUBEI. Hampumep, Ochsner u Baker (2008)
cooOuunu, yto ais Temmeparyp ot -5 © C go 0 © C Tepmuyeckue CBOMCTBA MOYBbI

CUJIBHO 3aBHCENIM OT TeMIEpaTypbl, U3MEHSACH Oosiee ueM Ha jABa nopsaka (Zhao,

2019).
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WN3meHnenne TeMmepaTypbl B IOYBE SIBJIIETCS OHOM M3  BaXKHBIX
XapaKTEPUCTHUK I MHOTMX MPOLECCOB, HAPUMEDP, TPAHCIIMPALMXA WM NMOTOKA B
NOYBY TEIIA, JKU3HEAEATENbHOCTH pacTeHuil. HamOonbume  koseOaHus
TEMIIEPATYPbI, KaK NPABUIIO, IPOUCXOAAT B TOBEPXHOCTHOM ropm3oHTe. C riryOMHOI
KoJieOaHusl 3aTyxaroT. [y CenbCKOro XO3sMCTBa OCOOEHHO AaKTyaJbHO 3HATh
W3MEHEHUS TEMIIEPATYPhI B TEYEHHE NIMTEJILHOTO niepropa. [11st 3Toro Heo0Xoaumo
NPOBOJIUTH JIMTEJILHBIE MOJIEBbIE U3MEPEHNs TeMnepaTypbl. OHM IOMOT'YT NOHSTB,
B KaKMe MEPUOJIbl HAUMHAETCS MPOMEP3aHUE WA OTTANBAHKE MOYBBbI.

E.A . TrokapeB ([drokapeB, 2012) mpoBen wucciiefoBaHusl Xofia KoJeOaHus
TemnepaTtypbl ToppsHoi noussl 6osoTta B 0xxHoii Taire 3anagnoit Cubupu. beuio
NPOBEJICHO UIUTENIbHOE McciefjoBaHue - 62 mecsia. ABTOPOM ObUT BBISIBJIEHO [Ba
OCHOBHBIX TOJIOBBIX MEpUOfA - OTTAWBaHWE M oOxjaxjueHue. [lepBbli cBs3aH C
HArPEBAaHMEM W OTTAaMBAHWEM CJIOEB, B KOTOpbIX Obuia Mepanora. Bropoii
(oOpaTHbIi1) - CE30HHOE MpoMep3anue. Bee ciion nporpeBanch /10 NONIOXKUTEIbHBIX
temrniepatyp. Kak yxke ObUIO OTMEYEHO, Ha KOJEOAHWS TEMIIEPATypbl BIMUSIOT
CHEXKHBIN NOKPOB, (pa30BbIe Nepexofpl Bopia-jef. ['oqoBoe Konebanne Temneparypsbl
ObUIO BBISIBIICHO Ha BCeX ITyOMHax (McclefoBaHue MPOBOAUIOCH HAa 8 riyOuHax ¢ 5
no 80 cM). CyTouHble KoneOaHus Tak>Ke OblIM BbIsIBIEHBbI. Ha moBepxHocTH ObLIN
OoJsiee Apko BbIpakeHbl. HambOonee 3amMeTHO KojeOaHWME CYTOYHBIX TEMIIEPATYP
BECHOM, KOI'J]Ja HAUMHAETCSl NporpeBaHve Mo4yBbl. CTOUT OTMETUTH, YTO ABTOPOM
ObUIO BBISIBIIEHO OTCYTCTBHME CYTOYHBIX KOJIeOaHWi Ha OOJBbIINMX ITyOMHax, riyoxe
40-80cm. Takum 0Opa3oM, B TOP(STHON MOYBE MPUCYTCTBYIOT KaK CyTOYHBIE, TAK U
rOfIOBBIE KOJIEOAaHUsI TEMIIEPATYP.

YacTb TeppUTOPHIL, Ha KOTOPBIX PACTIONIATAIOTCS TOP(SHBIE TOYBBI, B JAHHBIN
MOMEHT 3a00JI0YEHbI W HE MCHOJB3YIOTCS B CEJIbCKOM XO3dicTBe. Takke
BCTPEYAIOTCS NOYBbI C BEYHOW MEP3JIOTON. B COBPEMEHHBIX yCIOBUSIX HAOIIOAETCS
WU3MEHEHUSI KIIMMATUYECKUX YCIIOBUM, CBSI3AHHBIX B TOM YHCJIE W C W3MEHEHUEM
TEIJIOBOrO pexuma. B psjge wuccnenoBaHmii ObIIM  MPOBEAEHBI  M3MEPEHUS
TEIUIONPOBOJHOCTHU JIIg Mep3Jioro Topda. Kak yxke Obwio ckazaHo, CyXol Topd

SIBJIACTCS XOpOIMM M30JIAATOPOM, HO BJIASKHBIN IMPOBOJNT TCIIO JIy4dLIC.
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B Hacrosiee Bpems yacTtast npodnema, CB3aHHasi C TOPPSIHbIMU IOYBAMU, —
3TO MUPOTEHHAs U THApOTeEpMUYecKas fAerpafaums. TopdsHbie moxKapbl OKa3bIBAOT
HEraTUBHOE BJIMSIHUE HE TOJIBKO HAa CaMy CropacMyr0 TEPPUTOPUIO, HO U Ha
npuierarouyto. B Tom uncrie, Ha Jaofeil, KOTOPbIE MPOXXUBAIOT HA MPUJIETAFOIIUX
Tepputopusx. CuibHOE 33/IbIMJIEHAE MOYXKET BbI3bIBATH MPOOJIEMBI CO 3[I0POBHEM,
3aTPY/IHATH JIBUKEHUE TPAHCHOPTHBIX CPECTB: MEPENABUKEHUE ABTOMOOWIIEN B
YCJIOBUSIX TYMaHa, nepesieT caMoseToB. Ha mpupoanbie nanamadThl MOXKapbl TaKXkKe
OKAa3bIBAIOT HETATUBHOE BIIMSIHUE. B 3aBUCHUMOCTH OT MECT BO3rOpPaHUs BO3[IEVICTBUE
oTsmyaeTcs. [Ipyu BO3ropaHusix OCylIEHHbIX TOP(STHUKOB YacTO WJET BbITOPAHUE
topca (3aitnensman, 2011), npoucxogut riybokas aerpajauusi TOpsiHON TOJIIIHA.
BnioTs 10 BbIX0ja Ha TOBEPXHOCTH MOACTUIIAIOLIEN MOpoybl. [Ipn 3T0M HEraTuBHoE
BJIMSIHAE TPOWCXOAWT HE TOJBKO HA YEJOBEKAa, HO M Ha OMOTYy MpUJerarouei
Tepputopuu. B cBsi3u ¢ 9TUM npobemMa TOpgsIHbIX TOKAPOB, PETYJIUPOBAHNAE TUIPO
U TENI0(U3NYECKUX CBOWCTB aKTyajlbHA HE TOJIBKO [IJI1 BOBJIEYECHUS TOP(OB B
CebCKOe XO03SICTBO, HO u s obecrieueHnst 0e30MacHOCTH
(«[IpupomoobyctpoiictBo mozechs», 2019, komnekTuBHas MoOHOrpadus moA
penaxiueit FO.A. Maxaiickoro u nip., kHura 4, Tom 2).

Takum 00pa3oMm, 4TOObI M30€XKaTb TOP(QSHBIX MOXKAPOB W NHUPOTEHHON
fierpalaliii ONTUMAJIbHEE BCETO BbIOMPAThH JIBYXCTOPOHHUE JPEHAKHBIE CUCTEMBI.
Takue cucteMbl 1afyT ABYXCTOPOHHMI 2(P(PEKT: B MEPUOAbI 3aTONJIECHUNA MOMOTYT
OMyCKATh YPOBEHb BOJbl, 4 B XXAPKWE W 3aCyUUJIMBbIE MNEPUOJbI, HAOOOPOT,
nogauMath («IIpupogooOycTpoiicTBO nonechs», 2019, komnekTuBHas MOHOTpadus
non pepakuuei FO.A. Maxalickoro u ap., kaura 4, tom 2; Ts6otoB, [buaun, 2014).

N3MeHeHnss kinmMarta BO3JCHUCTBYIOT HA MPOTEKAHWE BHYTPUIIOYBEHHBIX
MPOIIECCOB, OUYBEHHbIE (DYHKIMU B Ouochepe. Bnusinue rinoGanbHbIX U3MEHEHUN
KJINMATa U JOKAJIbHOTO aHTPOIION€HHOT 0 BO3/IEMCTBUS U3YUEHBI €11I€ HETOCTATOYHO
Kak B POCCHICKOW, TaK U B MHUPOBOW Hayke. B CBA3M C 3TUM NOpEeXIE BCETO
BO3HUKAIOT MPOOIEMBI BIUSHUS TEMIEpPaTypbl U BIAKHOCTU HA MPOTYKTUBHOCTH
MOYB, UX YCTOMYMBOCTb U YIJIEPOAHBIN OanmaHc TOPHAHBIX MOYB, KAK OCHOBHBIX

HHTPA30HAJIbHBIX II0YB C BBICOKMM COACPKAHHCM OPIraHHMYCCKOI'O0 BCHICCTBA.
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Y4uThiBasi, 9TO B HACTOAIIEE BpeMsi TOP(DSIHBIC MOYBHI AKTUBHO HCIIONB3YIOTCS B
CEIBCKOM XO035MCTBE, ONPEEIAIOT OajgaHe yriepo/ia B MpU3eMHOM clioe Ouocdepsr;
bakTop TemMmepaTypsl s OMOJIOTHYECKON NEATeTLHOCTH 3a4acTy0 OKa3bIBACTCSI
numutupyromum (Sorokina u ap., 2020). B Hacrosiee Bpems Teropuznueckue
cBOiicTBa TOopda Majmo U3Y4YeHBL. BO3MOXKHOCTH  KOHTPOJIUPOBATH U
ONITHUMH3UPOBATh PACUETHl TEIUIOBBIE PEXHMBI TOPQPSHBIX IMOYB OyIeT HMETh
00JBITIOE 3HAYEHUE B CEITLCKOM XO3MCTBE. B TOM UHCIIe 3TO BIHSIET HA YBETUICHHE
ypoXasi, Ha ONpeaelieHne Kakue KyJbTypbl JydIlle BBIPAMUBATH B T€X WM WHBIX
ycnoBusix. cxoas u3 aToro, Obu1a ciaeayromias mocTaBIeHa 3a/1a4a:
3. U3yuumsv 603MONCHOCMb NpOsAGNeHUs 2ucmepesuca Oas 3a8UCUMOCTU
MemMnepamyponpo8oOHOCMU  OM  GIANCHOCMU HA OCHO8E B3AUMOCEA3U

BOOHDBIX U MENJIOBLIX CEOUCHE NOYUS.
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['NTABA 2. OBBEKTbBI 1 METO/bI UCCJIEJOBAHUA

2.1 OOBEKTHI HCCIIETOBAHUS

OO0BeKTOM Hcciea0BaHus ObLT BEIOpaH HU3UHHBIN TOP( JOJHUHBI p. SAXpOMBbI
B TIipenenax Tepputopun JmutpoBckoro ¢uauana Bcepoccuiickoro HUU
MenuopupoBaHHbIX 3eMenb — JI® BHHWHUM3. Ilolimbel pek, Kak IpaBUio,
MPEJCTABICHbBl Pa3HOOOPA3HBIMU BHAAMHU 3aJIeKEU, OTIIMYAIOUIUMXCS MO CBOUM
cBoiicTBamM. HecmoTpss Ha Ha3BaHHE «IoWMa peku SAxpomay», BCA TEPPUTOPHUA
MONMBI HE 3aTAINIMBAETCS, OATOMY OTHOCHUTEIIBHO UMEHHO 3TOr0 O0BEKTa TaKkKe
4acTO YNOTPEOISIOT Ha3BaHUE «JI0JMHA peku Sxpomay. CBsi3aHO nocieaHee dosee
KOPPEKTHOE Ha3BaHUE U C TEM, YTO JIOJMHA MPEJICTABISIET COOOM Te0J0THUeCKU
pasiioM, B KOTOpPOM M TeueT peka Sxpoma. B »ToM reonormueckom pasiome
MPOUCXOJIUIIO HAKOIUJIEHHUE PA3HOT0 POJIa OCAJKOB, OH MOJTAIIMBAJICS HAMBIBHBIMU
Y CKJIOHOBBIMH BOJaMU, (POPMHUPOBAIIUCH OOJIOTHBIE YCIOBHS C COOTBETCTBYIOITUM
topdoobOpazoBanueM. OJHAKO B COBPEMEHHOM JIUTEpAType HEPEIKO BCTpPEUAETCS
HE COBCEM HAYYHO KOPPEKTHBIM TEPMUH «SIXpoMcKas moiMay, npu ynoTpeOaeHuu
KOTOPOTO aBTOPHI UMEIOT B BUJlY MPEXK]E BCEr0o reorpauueckoe pactoioxKeHUe
JIOJTMHBI, HO HE 0COOEHHOCTH €€ (PopMUPOBaHUS.

Honuna («moiimay) peku SAxpoMa pacmnosiokeHa B IEHTPaIbHON 4YacTu
Poccun B BepxHEBOIKCKONM HHU3MEHHOCTH, Ha ceBepe MOCKOBCKOM 00jacTH, B
HalpaBJICHUU C IOTO-BOCTOKA Ha ceBepo-3amaa. OHa 3aHUMAaeT KOTJIOBUHY,
o0pa3oBaHHE KOTOPON MPOUCXOJUIIO €Ill€ B JOJETHUKOBBIN MEPUOM B Mpenaesiax
Knuucko-JIMUTPOBCKOM MOpPEHHOM Tpsiabl. BaXHO OTMETUTH, YTO COTJIACHO
r€OJIOTUYECKUM HCCIIEIOBAHUSIM, TPOBEACHHBIM Ha TEPPUTOPUM LEHTPAIbHOU
JacTH TMOWMBI, oOpa3oBaHue Topda Hayajaoch 10 (POPMHUPOBAHUS COBPEMEHHOIO
pycia peku, TakKk Kak cJoil Topda 3ajieraeT TMOJ WIOBATbIMU PEYHBIMU
otnoxenusmu. (Yepunoycenko, Cynauunbsia, 2019; «IIpupomooOycTpoiicTBO
nosneckbs», 2019, komnektuBHas MoHorpadus oA penakuueit FO.A. Maxaiickoro u
Ip., kaura 4, Tom 2).

JledaTenbHOCTh PEKU B IIpOIIEcCe pa3BUTHUA ObljIa HEOJHOPOIHOU. B mepuoant

AKTUBHOM aJUTFOBUAJIBHOU JEATENbHOCTU ObLIIM 00pa30BaHbl WIIMCThIE HACOCHI, CIION
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KOTOPBIX T€M 0OJIbLIE, UeM OJIMKE PACTIONOKEHHE K PEKE; B OTAAJICHHBIX YaCTAX OT
pyciia peub ujetT o 0osee TOHKUX CI0sIX wia. Takke HeCKOJbKO pa3 MPOUCXOAMIIa
CMEHA JIECOB HA TEPPUTOPUHU JOJWHBI PEKU. XBOWHBIE JIECA C OCOKOBBIM SPYyCOM
CMEHSJIUCh JINCTBEHHBIMH C Pa3sHOTPAaBbEM, 3aTE€M CHOBAa XBOWHBIMU. Takum
o0pa3oM, J0JIMHA PEKU MPEICTABISET CAMOM CUCTEMY MEPECIOUHBIX OTIO0KEHUM.
JlonvHy, ¢ TOYKM 3pEHUS I'€OJIOTUH, MOXKHO DPAa3JeiIuTh HA TPU OCHOBHBIC
YacTU: IpUTEppacHas 4acTh, LEHTpaJbHAs W INpUpYyCloBasg. B 3aBUCHMMOCTH OT
paccMaTpUBaEMOI0 y4yacTKa TOp(bl OTIWYAKOTCS [0 CBOEMY OOTAaHHMYECKOMY
coctaBy u apyrum  cBoiictBam  (Uepnoycenko, Cyanunsi, 2019;
«IIpupogooOycrpoiictBo monecbsi», 2019, komnexkTuBHas MoHorpadus Moj
penaknueit FO.A. Maxaiickoro u ap., kaura 4, Tom 2; Pabunosuy u 1p., 2018). B
HACTOAIEE BpEeMs INOMMa BOBJIEYEHA B AKTUBHOE CEJIBCKOXO3AMCTBEHHOE
WCIIOJB30BaHUE U pa3/ielieHa Ha 2 ydacTKa: cranuoHap «bivkHu» M cTannoHap
«JlansHuiiy». 3yueHne nepBoro u3 3TUX CTaAlMOHAPOB Hayajock enie B 1906 roxy ¢
LEIbI0 MCHOJB30BaHUS TOPPSHOIO MaccuBa Ui CEJIbCKOXO3SIIICTBEHHOTO
npousBoAacTBa. [Iporcxoamino u3ydyeHue kiaumara, TOpPSHON MOIIHOCTH, YPOBHS
IPYHTOBBIX BOA. Bce 310 ObuIO HEOOXOAMMO AJI JANbHEHMIIEro OCYIIEHHS 3THUX
IIOYB M BOBJICYEHUS UX B CEJIbCKOXO3SMCTBEHHYIO AEATENbHOCTh. Bece coOpaHHbIe
JAHHBIE TIO3BOJIMJIM HAayaTh OCYIIEHHWE JOJHMHBL. OCylleHHE B OCHOBHOM
MPOBOAWIOCH CUJIaMU PabOUYUX - BPYUHYIO BBIpYOalid KyCThI, IPOPHIBAIM KaHAJBI.
OT0 MO3BOJIWIO COOMPATH MEPBHIE ypOXkKau B 3TOM yacT A0iauHbL. K HacTymieHuto
1941 rona yxe 0bu1a OCBO€Ha OOJbIIas YacTh AOAUHBL. C HACTYIJIECHHEM BOCHHBIX
JEeUCTBUI ocylIeHue ObLJIO MIPEPBAHO U MPOU30ILIO HOBOE 3abonaunBanue. [locie
OKOHYaHHMs BOMHBI OCYLIEHHE PEKHU HAYaJIOCh YK€ Oojee akTHBHO. Temnepb Oblia
BOBJICUEHA BCS MOIMA, a HE TOJIbKO TEPPUTOpUHU cTanmoHapa «bmkauin. B padoty
[0 OCYIIEHWIO OblJa Takke BOBJIeYeHa TexHuka. B 1961-1965 romax Oblna
MOCTPOEHA MEJIMOPATUBHAS CETh JJISI IBYX CTAlIMOHAPOB «biavkHU» U «JlanbHU.
Ha ¢opmMupoBanue 3THX OBYX CTAallMOHAPOB BIUSIOT PAa3HbIE MPUPOIHBIC
¢daxtopel. Ecnu peub uaer o cranuoHape «bawxHuUi», TO 3TO peka SAxpoma u

HalopHbIE  >KeNe3ucTo-kapOoHaTHhie BoJbl. Pexa cdopmupoBana 371ech
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arpoMuHepalibHbie TOpho3eMbl. [[pyrue Buabl TOPPSHBIX TOYB COJIEPKAT OOJIbIIIOE
KOJIMYECTBO KapOOHATOB M KAPOOHATHO->KEJIE3UCTHIX OTIO0KEHUH.

Tepputopus cranuonapa «bimxaui» Obl1a OCyIIeHa 3aKPBITON JpeHANKHOMN
CUCTEMOM, KOTOpasi B HACTOsIIee BpeMs (QYHKIHOHHPYET IUIOXO WA He
dbyHkImoHupyetr BooOIIe. bonbias 4YacTh BTOPOro yudacTka, MOMHUMO 8§-0T0
KBapTajia, OCyIlIeHa YacThIMH OTKPBITHIMU KaHallamu. BocbMO# KBapTan ocylleH
AKCIEPUMEHTAIILHOU CUCTEMOH ApeHaXxa, ¢ riyouHoi 3aknaaku apeH ot 80 go 150
CM U paccTosiHueM mexay Humu oT 15 1o 40 m (Ilo3ausaxoB u ap., 2014).

[Ipn mpaBUJIBHOM HCIOJIb30BAHUM BCE€ HU3WHHBIE TOpda MPECTABISIOT
co0oli BeChbMa IIOJOPOJHBIE YUaCTKU 3eMJIH. B HacTosiee Bpemst 00a crtaiimoHapa
MHTEHCUBHO HCIOJIB3YIOTCS B CEIbCKOM XO3SICTBE ¢ OOJBIION HACHIIIEHHOCTHIO
ceBOOOOPOTOB MPOMAIIHBIMU KYJIbTYpaMHU, ¢ OOMJIBHBIM BHECEHHEM YI0OpEHUH,
HEOOXOIUMBIX ISl Kaxaou KyiabTypsl (PabunoBuy u np., 2018). Jlo BoBieueHuUs
JAHHBIX TOP(PSHHUKOB B CEIHCKOXO3AMCTBEHHYIO AESATEILHOCTh ObLIO MPOBEICHO
ux ucciaenoBanue u knaccudukanusa. CormacHo CkperHHUKOBOM M.H. (1964) n
Munkunoit I.U. (1966, 1972), B ipeaenax J0JUHBI ObUTHA BBIJEICHBI CIEAYIOLINE
MOYBBI:

1. TopdsaHbie OKYIbTYpEHHBIE MOYBBI, PAa3BUTHIE HA MOIIHON APEBECHOM
TOpGhSAHON 3aTEXKHU.

2. TopdsHble OKYJIbTYpEHHBIE TOYBBI, Pa3BUTHIE Ha JPEBECHOM Topde,
MOJCTUIAEMBIE 3aJIEKbI0 TPABIHOT0, OCOKOBOTO Topda.

3. Topdsanbie OKYJIbTYpEHHbIE TMOYBHI C TOBBIIIEHHBIM COJEpPKaHHEM
KapOOHATOB KaJIbIUSl, pa3BUTbIE HA MOIIHOM 3aJ€eXXKH OCOKOBOro Topda,
MOJCTUIAEMOT0 HIKE U3BECTHIO.

4. TopdsiHbie HEOKYJIBTYPEHHBIE MOYBHI, PA3BUTHIE HA OCOKOBO- TUITHOBBIX U
THUITHOBBIX TOpdax.

5. TopdsaHbie HEOKYIbTYPEHHBIE MOYBBI, PA3BUTHIE Ha 3aJ€KHU OCOKOBOIO

Topda, MOACTUIAEM U3BECTHIO.
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6. TopdsiHbie OrjeeHHbIE OKYJIbTYPEHHbIC MOYBBI, PA3BUThHIE HA JAPEBECHO-
TPaBSIHOM, TEPEXOSIIeM B OCOKOBBIH TOp(, MOJACTUIAEMbIE MHUHEpPAIbHBIM
AJUTIOBUEM Ha TiIyouHe 110 1 M.

7. TopdsHHUCTO-TEEBbIE AJUTIOBUAIBHBIE OKYJIbTYPEHHBIE TTOUBBI, PA3BUTHIE
Ha aJUTIOBUAIBHOM CyNecH, IePEXOIAIlel B ECOK.

8. TopdsHUCTO-TIIEEBbIE HEOKYJIBTYPEHHBIE TMOYBBI, PA3BUTHIE HA 3aJICKHU
OCOKOBOTO TOpda, MOACTUIAEMOTO OTJIECHHBIM MECKOM.

9. TopdsHucro-rneeBsie  alOBUAIBHBIE HEOKYJbTYPEHHBIE  IOYBHI,
Pa3BUTHIE HA AJUTIOBHAIBHOM CyNecH, IEPEXOIsIleld B MECOK.

10. TopsiHuCTO-TIIEEBBIE AJTIOBUATILHBIE OKYJIBTYPEHHbBIE TOUBBI, PA3BUTHIE
Ha OCOKOBOM TOp(€e U MUHEPAIbHBIX aJUTIOBHATBHBIX OTIO0KEHUSX, MOJICTUIIAEMbIX
JPEBECHBIMU U IPEBECHO-TPABSHBIMU TOPHaAMH.

11. TopdsHucTo-TIeeBble ANTIOBUATBLHBIE HEOKYJIbTYPEHHBIE TOYBHI,
pa3BUTbIE HAa OCOKOBOM TOpdEe M MHUHEpAIbHBIX AJUTFOBHAIBHBIX OTJIOXKEHUSIX,
MOJCTUIAEMBIX IPEBECHBIMU WU APEBECHO-TPABIHBIMU TOP(haMHU.

Cpeny MUHEPAIIBHBIX MTOYB BBIJEISIN CIEAYIONIUE PA3HOBUIHOCTH:

1. [epHoBble  aIOBHAIbHBIE  TJIEEBBIE  CPEAHECYIVIMHUCTBIE U
JETKOCYTJIMHUCTBIE OKYJIbTYPEHHBIE IIOYBBI, pa3BUTbIE Ha aJUTIOBHAIBHBIX
OTJIOXKEHUSIX, TOJCTUIAEMBIX TOP(HOM.

2. JlepHOBBIE  aJUTIOBUAJbHBIE  OIJIEEHHBIE  CPEIHECYTJIMHUCTHIE
OKYJIbTYpPEHHBIE TOYBBI, pPa3BUThIE HA CPEAHEM aJUTIOBHAJIBLHOM CYTJIMHKE,
MOJICTUJIAEMOM TOp(om.

3. [epHOBblE aJUIIOBUAJIbHBIE CYIJIMHUCTBIE OKYJIBTYPEHHBIE IOYBHI,
Pa3BUTHIE HA CYTJIMHKAX, MOJICTUIIAEMBIX TOPPOM U HUKE MTECKOM.

4. Hepnoeie» («IIpupomooOyctpoiicTBo moisechs», 2019, koyieKTUBHas

MoHorpadus nox penaknuend F0.A. Maxatickoro u nap., kaura 4, Tom 2 ctp. 130-
131)
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B wnactosimiee Bpemsi 3Tu TOp(PSIHUKU TpaHCHOPMUPOBAHBI B TOP(HO3EMBI,

OKYJbTYPEHBl M UCIIOJB3YIOTCA B CEIIBCKOM XO34iicTBE. B TO Xe Bpems,

npuTeppacHas
/,;:,;__, 4y 500 m
4acThb TMOMMBI / /:_20:;;”‘ N \;{f‘_}("mmmuap "lanbumit"
I “ony ¢ 1961-1965 rr
Ha4YMHAET wer 2

3apactaTh  JIeCOM
(TOouka 5, pUCYHOK
1), HA4YUHAECTCS
poI1iecc
BTOPHYHOTO
3abonayuBanus. B
3TOMU YacTH
pacrosiararoTcs
TUITHOBBIE Toppa,

KOTOphle  OoJiee

CJIOKHBI B
OCYILIEHUH u

Pucynoxk 1 — Cxema pacnosioxkenust craiiuoHapoB "biavxHmit"
3a00J1aUYNBarOTCA " on

n "Jlanpauit" (mo [lo3ausikoBy u ap., 2014)
HaropHbIMU

IrpyHTOBbIMH BojamMu. COTJIaCHO JUTEpAaTypHBIM HCTOYHUKAM, JaHHbIE Topda
UMEIOT HU3KYI0 CTENeHb pas3ioxkeHus. Mx o0pa3oBaHHe MPOUCXOAWIO Ha
TEPPUTOPUM JIPEBHUX 03€p, U OHU COCTOST M3 OCTAaTKOB MXOB. B oTiamume ot
JpEeBECHBIX TOP(OB, OHU HAUMEHEE TUIOJIOPOJIHBI, C HU3KUM COZEp:KaHuEM a3oTa. B
CBSI3U C ATUM CTOUT OTMETUTbh, YTO B 3aBUCUMOCTHU OT COCTaBa TOPHAHBIX MOYB K
HUM CJIeTyeT MIPUMEHSITh 0COObIE MOX0/IbI B OCYIIIEHUU, MAKCUMAJIBHO YYUTHIBATh
HEOJHOPOJHOCTh TMOYBEHHOr0 MNOKpoBa. OgHUM H3 HauOosiee ONarompHUsSTHBIX
BAPUAHTOB HCMOJb30BAHUS TUITHOBBIX TOP(GOB — 3TO BBIPAIIMBAHUE TPABSHBIX
KYJbTYp, Hampumep, 0000BbIX, KOTOpPbIE 000TranialT MOYBY a30TOM.

Ha yvacTkax, KOTOpbIE pacnojararoTcsi B HENOCPEICTBEHHOM OJM30CTH K

peke, - TMpuUpycioBas 4YacTh MONMBI, TopdooOpa3oBaHUEe NPEKPATUIOCH B
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pe3yibTate o0pa3oBaHUsI WIMCTOrO HAcOCa, YTO CBSI3aHO C HEMOCPEICTBEHHOMU
aKTUBHOCTBIO peKu. Takke MOBIMSI MHTEHCUBHBIN CTOK, KOTOPBIM ObLI BhI3BaH
ceenenreM JecoB. («IIpupomooOyctpoiictBo monecks», 2019, koiekTUBHas
MoHorpadus noa peaakuueit F0.A. Maxatickoro u ap., kaura 4, tom 2). Ha stom
y4acTKe B pe3yJibTaTe o0pa3oBaiUCh arpoMuHepanbHbie Topdo3eMbl. OHuU
MPEACTABIAIOT c000M TopdsiHO-TIepeciiolinble MoYBbl. Ciion Topda YepeayrTcs ¢
AQJUTIOBUAJIBHBIMU ~ JIETKOCYTJIMHUCTBIMU  OTJIOXKEeHUsiMU.  J[aHHBIe  TOpda
PacCIONOKEHBI TOJIBKO Ha y4yacTKe «bamkHU», B HEMOCPEICTBEHHOM OJIM30CTH K
pyciny peku. B pamkax gucceprauuu ObUIM BBIOpaHbl JaHHBIE TOpda s
arpoduznueckoro uydeHus - Touka 4 (pucyHnok 1). OgHoil U3 ux OTIIMUUTEIIBHBIX
0COOEHHOCTEM siBIsieTCs Ooee Tiy0oKoe 3ajieTaHie TPYHTOBBIX BO/I.

[lenTpanbHyl0 4YacTh MOWMBI 3aHUMAIOT JIpeBECHBbIE TOp(da, pa3BUTHIE HA
JIPEBECHO-0COKOBOM Topde. B 3T0i yacTu HaMu ObLJIO BEIOpAaHO 2 TOUKHU: TOUKa 1 U
touka 3 (pucyHok ). OTauuneM AaHHBIX TOPPOB OT APYTUX SIBISETCS HAIUUYUE
TpaBstHOTO Top(da, KOTOpbIM 0OJagaeT OOJIBIIONW BIAroeMKOCThi0. O CHUIBHOM
YBIIQXXHEHUH TAK)KE CBEIUTEIILCTBYET HAIMUKE PA3IUHBIX (OPM kKeje3a B mpodue.
BcenenctBue dyero ux ocyuieHue TpeOyeT OMOJHUTENBHBIX CHJI U 3aTpar.
CeB000OOPOTHI, C UePEIOBAHUEM IPOMAIIHBIX U KYJIBTYP CILIOIIHOTO CEBA, TOMOTYT
COXPaHUTh €CTECTBEHHOE IIOJIOPOIME JAHHBIX TOP(OB.

Eme onHa Touyka B IIEHTpaJdbHOM YacTH MOWMBI - TOYKa 2; TOP(O3EMBbl,
pa3BuThle Ha MOIIHOM JpeBecHOM Topde (pucyHok 1). Bce npeBecHbie Topda
CUMTAIOTCS] HAOOJIee MPUTOJHBIMU JJISI UCIIOJIB30BaHUS B CETLCKOM X03MCTBE,0HU
SABJISIIOTCS] HAanOoJIee MII0I0POIHBIMU U 00JIee JIETKO OCYIIIaeMbIMH, 0OTaThl A30TOM.
Kaxk Obu10 ckazano panee, B nmporiecce GOpMUPOBAHUSI COBPEMEHHOU JIOJTUHBI PEKU
MPOUCXOJIUIa CMEHA JIECOB, MOATOMY ApeBecHble Topda 37eCh MPEICTABICHBI B
OCHOBHOM OCTaTKaMu JApeBeCHbIX mopoi. Mx obpa3zoBanue mnpoucxoauio 0e3
M30BITOYHOTO yBIaKHEHUS. 30JIbHOCTh, KaK MPAaBUIIO0, HAXOAUTCS B UHTEpBaie 15 —
30%, x0T B MaXOTHOM FOpU30HTE MOXKET ObITh BhIlE 30%. [IpucyrcBue B cocraBe
30J1bI TTIMHUCTBIX M TIECYAHBIX YACTUI] 01arONpHUSTHO BIUSET HAa TEMJIOBOM U BOJIHBIN

pexuM. [IpaBuiibHast cucteMa 3eMJe/eieHus], BHECEHUE KaMUHBIX U (POCHOPHBIX
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ya00OpeHUl MOMOXKET MOAACPKUBATh MX IUIOJOPOJIME HAa BBICOKOM YpPOBHE, YTO
OyJlleT IpUHOCUTH BhICOKUU ypoxkail (ITo3ausikoB u ap., 2014).

Topda mnoilMEeHHBIX YacTel peK XOpOoIIO HCHOJb30BATh IJIs H3YUYCHHS
nepexona B Topdo3zembl TOpPsiHbIX MOYB. Topd BHICTYMAET B POJIM OPraHOTEHHON
MAaTEepUHCKON MOPOJIbI, HA HEM (QOpMUPYIOTCS 3yTpodHbIe TOpdsiHbie TOuBHL. B
pe3yibTate MeIUOpallid ¢ HUCIOJb30BaHUA B CEJIBCKOM XO35HCTBE Topda
epexoasaT B TOPGO3eMBbI.

B pamMkax nuccepraniyii Mbl pacCCMOTPENH CBOMCTBA TOP(PO3EMOB Pa3ITUUHBIX
Mo OOTAHMYECKOMY COCTaBY, IJIOTHOCTH, 30JbHOCTH W CTEIEHU pPa3loXeHUs,
O0COOEHHOCTH MX TEIIO(QU3NYECKUX U TUIPOPU3NIECKUX CBOUCTB.

OO6pazoBanue TOphAHBIX 3aJekKeld Ha TEPPUTOPUM JOJHUHBI peku SAxpoma
MPOUCXOJIAIIO B CIOXKHBIX TUjiposiorundeckux yciuoBusx («IIpupomnoodyctpoiicTBo
nosneckbs», 2019, komnektuBHas MoHorpadus nox penakuueit F0.A. Maxaiickoro u
np., kaura 4, ToM 2). OgHO U3 OCHOBHBIX YCJIOBUH — 3TO MOIIHbIE HANOPHbIE
KEJIE3UCTO-KapOOHATHBIE BOJBI, BBIKIMHUBAIOUIMECS B MPUTEPPACHOM YaCTU
noiMbl. MIMeHHO 3TH BOJIBI B OOJBIIEH CTEMEHU SBISIOTCS OJIHOM M3 OCHOBHBIX
NpUYUH 3a00JaYMBaHUsl, €CJIM TOBOPUTh O MPUTEPPACHOM YacCTU JOJUHBI PEKU
Sxpoma. Topda npeacTaBiIeHHbIE B 3TOW YaCTH JOJUHBI SBISIOTCS THITHOBBIMHU U
OCOKOBO-TUIMTHOBBIMU. OHU 00pa30BBIBATIUCH B YCIOBUSAX BBICOKOM BIAXHOCTH U
OTHOCSITCSL K TPYJIHO ocylllaeMbIM. Takke NaHHble Topda Jierde u OoJbllie Jpyrux
noABepxKeHbI Aerpananuv. Hamu Obuta BbIOpaHa TOUKa Ha JTAHHOM Y4acTKe, Ha
pucyHke Touka 5. OHa HaXOAWJIACh B JIECY MO €CTECTBEHHOU PACTUTEIBHOCTHIO, Ha
y4acTKe, HE BOBJICUEHHOM B CEJIbCKOXO3AMCTBEHHYIO AesATeNbHOCTb. COriiacHoO
apXMBHBIM JIJaHHBIM, THUIIHOBBIE Top(da TakKe XapaKTEPU3YIOTCS MEHbIIEH
30JIbHOCTBIO U TIJIOTHOCTBIO CIIO0KEHUSI.

K HacrosmemMy MOMeHTY cOoOpaHO OOJBIIOE KOJIMYECTBO JUTEPATYpPHBIX
JAQHHBIX 10 W3MEHEHUSIM CBONCTB TOP(SHBIX MOYB SIXpOMCKON JTOAMHBI C
BOBJICUCHHEM €€ B CEJIbCKOE XO035HcTBO. Kak M3BECTHO, B MEpPBBIE T'OJBI MOCIE
MeNMopaluy IPOUCXOST caMble 3aMETHbIE U3MEHEHHUsSI B ycaake Topda ot 3 10 8

cM B ron 3a mnepBeie 5-7 ner («IIpupomooOycrtpoiicTBo monecks», 2019,
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KOJUUIEKTHBHast MOHOTpadust noa penakuuent FO.A. Maxaiickoro u ip., kaura 4, ToM
2). IloaToMy OuY€Hb BaXXKHO MPABUIBHO OCYIIaTh M CHUXKATh JAETpajlalliOHHbIC
MPOIIECCHI, TEM CaMbIM YBEJIMUBAsi CPOK MCIOIL30BaHUS U ILIOAOPOAUE TOPDSIHBIX
noyB. CornacHo A.W.ITo3ausikoBy (2014) , k 90-M rogam npouuioro Beka MOIUTHOCTh
OKYJIbTYPEHHOTO CJ0sI cocTaBisiia yxe moutu 40 cMm, 4To B JBa pa3a Oojblie Mo
cpaBHeHHUIO ¢ 20 cM B 60-¢ roabl 20 Beka. C HanboJiee aKTUBHBIM HCITOJIb30BAaHUEM
TaKKe 3aMETHO YBEJIMUMBAETCS 30JbHOCTD U CTENEHb pa3ioxkenus Topda. [Ipuuem,
YeM JIOJbILIEC HCMOJIb3YETCS YYAaCTOK B CEJIBCKOM XO35KMCTBE, TE€M CHUJIbHEE
M3MEHSETCS 30JIbHOCTh B CTOPOHY yBennueHUsi. COOTBETCTBEHHO, C TITyOUHOM, T]ie
Ha0JII0/1aeTCsl YMEHbBIIIEHUUE aHTPOIIOTEHHOTO BIUSHUS, 30JIbHOCTh YMEHBIIIAETCHS.
AHanorn4Has 3aBUCHMOCTb XapaKTE€pHa M g CTENEeHW pasiioxkeHus. [lpu
OCYILIEHHH TOP(PSHHUKOB MPOUCXOAUT MHUHEpaNu3anus ¢ TpaHchHopMaius
opranuueckoro BemiectBa. [Ipu 3TOM cTeneHb paslioxkeHUus TOPPAHBIX TOYB
yBenM4YUBAETCA. CTOUT OTOMETUTH, UTO CaMbI€ JIETKOMOJA0IIMECS eTpaJalii U
M3MEHEHUSIM - 3TO TUMHOBBIE Topda. [Ipu MX UCMONTB30BaHUU CTOUT OCOOECHHO
aKKypaTHO MOA0UpaTh CHOCOOBI OCYILIEHUS U CEBOOOOPOTHI, UYTOOBI H30EXKaTh
ObICTpOM Jerpajaliii U U3MEHEHH. 3aKOHOMEPHO, 4YTO MpPH aKTUBHOM
WCMOJIb30BAaHUH CHUXKAETCS YPOBEHb OPTraHUYECKOTO BEMIECTBA W YIJEpoja.
[IpuueM, Ha yuacTke cranuoHapa «bIWXHUID, KOTOPBHIA HAXOAUTCA B
sKcIuryatanuu yxe 6onee 100 net, uaMeHeHus: 0oJiee 3HAUUTEIIbHBIC, HEXETU NS
cranroHapa «JlanpHuil», KOTOPBIM aKTUBHO MCIIOIB3YETCA nmopsaaka 60 ner.

Ecnu pns opraHM4ecKkoro BEIIECTBA, YTIIEPOJa, CTEIEHU PA3OKEHHUS U
30JIbHOCTM W3MEHEHHUSI MPOUCXOASAT C YBEIMYEHUEM CPOKa HCIOJIb30BAHHUS, TO,
HanpuMep, IUIOTHOCTh W3MEHSIETCS aKTUBHEE BCEro B IEPBOE BpPEMS IOCIIE
OCYIIEHHUs. DTO CBSI3aHO CO CHIJKEHUEM BO3JCWUCTBUS TPYHTOBBIX BoA. [lamee
W3MEHEHUE MNIOTHOCTU MTPOUCXOIUT MEIJICHHEE.

Takum 00pa3zoM, Mbl BUIUM, YTO JIOJIMHA PEKH SIXpoma mpeAcTaBisieT co0oi
y4acCTOK C pa3HOOOpa3HbIMU TOp(hO3eMaMH, KOTOPhIE OTIMYAIOTCS HE TOJIBKO MO
CBOMM CBOMCTBaM, TaKUM KakK MJIOTHOCTh, 30JIbHOCTh U OOTAHUYECKUM COCTaB, HO U

mnmponeccaMu 06pa30BaHI/I$II BJIMAHHUCM JICAHMKA, PCKH, M3MCHCHHCM KJIMMATa H
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PACTUTEIILHOCTH ¢ TeUeHUEeM BpeMeHH. Hamu ObUIM BBIOpAHBI JIJIsS MCCIICIOBAHUS
BCE OCHOBHBIE TOP(O3eMbl, KOTOPbIE NPEACTaBICHBI B IIOMME: TOP(O3EMEI,
pa3BUTHIC HA APEBECHOM Topde, MOACTIIAeMbIE 3aJIeKbI0 TPABSIHOTO, OCOKOBOTO
topda; Topdo3eMbl, pa3BUThIE HA MOIIMHOM JpPEeBECHON TOP(DIHON 3aJIexKu;
Topho3eMbl arpOMHUHEpalIbHBIC;, TOp(}O3eMbI Ha pPa3sHOTPABHO-THITHOBOM U

TUITHOBOM Topde, oboramieHHbIe KapOOHATAMU.

2.2. MeToabl ucciiefOBaHUS

2.2.1. MeToabl ucciieIoBaHKsI OCHOBHBIX (PU3MUECKUX CBOMCTB

dusnyeckue CBOWCTBA HCCIEAYEeMOro oObeKTa ObUIM  OMNpeaeseHbI
TPAJUIIMOHHBIMUA METOJIaMH (PU3UKH TTOYB:

1. [I1OTHOCTP TOYBBI PACCUUTHIBANIACH KAaK COOTHOIIEHUE MAacCChl
a0COJIFOTHO CYXOH MOYBBI K 00beMY HIIMHAPA, 3aHATOTO MOYBOK;

2. BraxxHocTh onpenensiiau TepMOCTaTHO-BECOBBIM METOJIOM.

3. 30JIbHOCTh TUIIOBBIM MeTOJOM. IlepBbIM 3TamoM OPOBOAMUTCS
MOATOTOBKA TUTJEH K TMPOBEICHUIO DSKCIEPUMEHTA: HX MPOKAIMBAIOT MpHU
temneparype 800 rpamycoB llenbcust mist nOBeAEHUsS OO0 HOCTOSSHHOM MAacCHI.
[IpocestHHYIO Yepe3 CUTO C AMaMETPOM OTBEPCTHUM | MM HABECKY MTOYBBI TOMEIIAOT
B (apdopossiii THrenb. OIHOBpEeMEHHO O€EpyT HaBECKy Ha OIpeJeeHue
BJIQXKHOCTU. THUTreah MOMEIA0T B XO0JIOAHYI0 MyenbHyto neub. [locne cropanus
30y JOBOJAT 1O OJHOPOJHOM OKpackH, IPOKAIMBAs HE MEHEE 2-X 4YacoB.
[IpokanuBanue HEOOXOIUMO MOBTOPSATH N0 JOBEACHUS THUIJISL C HABECKOW M0
noctosiHHoM Maccel (Buxiisies, 1960).

4. Crenenb paznoxenus corinacHo 'OCT 10650-2013. 1
2.2.2. Meton omnpeieieHus: OCHOBHOU TUAPOPU3NUECKON XapaKTEPUCTUKHU

Jns nonmydenus kpusoit OI'X B o6mactu pF ot 1 10 2,9 ucnons3oBanu MeTo
KaWUISIPUMETPOB B 30H0BOM BapuaHTe («Teopus U MeToAbl (PU3UKU TOUBY, MO
pen. llleuna E.B. u Kapnauesckoro JI.O., 2007). HecmoTps Ha TO, YTO OH IO3BOJISIET

M3MEpPUTh JaBlieHue MouyBeHHou Bimaru g0 80-90 klla (mo Momymo), nms
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KPYITHOIIOPUCTBIX CpEeJl ATOr0 BIIOJIHE JOCTAaTOYHO ISl YyJajdeHUsl OOJBIIEro
KoJinuecTBa Biaru, nopsaka 80-90% ot oOuieit BMECTUMOCTH.

OcHoOBOI MeTo/a SIBJISIETCS YCTAaHOBJIEHUE PABHOBECHS, KOTOPOE MPOUCXOAUT
MEXKy IBYMS KUAKUMH (pazaMu: TOYBEHHAs BOJa U BOJIa B KOHTPOJIBLHOM COCYIIE,
Ha KOTOpOM (DUKCUPYETCs BHEIIHEe AaBiieHue. B Xole sSKkcnepuMeHTa CHUXaeTCs
JABIICHUE W OXKHUJIACTCS YCTAHOBJICHUE PABHOBECHS MEXKAY YCTaHOBJIECHHBIM
JABIICHUEM W KalWUIIPHO-COPOIIMOHHOM JaBlieHHeM mouBeHHOU Biaru. [locie
ATOTO BHEIIHEE JaBJICHUE CHOBA MOHWXKAETCS JJISl MOJyYEHUs CIEAYIONIEH mapbl
3HAYEHUH «JIaBJIEHUE BIIarU-BIaKHOCTD.

B  naGopaTopHbIX  yCIOBUSAX HCIHOJNB3YETCS  KamWUIIpUMETpUYEcKas
yCTaHOBKa B 30HI0BOM BapuaHte («Teopuu um metoabl (GU3MKHU MOYBY», MO PE.
Hlenna E.B. u Kapmauesckoro JI.O., 2007). B k0n0OHKY nomMemasncsi MOYBEHHBIHI
oOpasell, B KOTOPBIN, B CBOIO OYEpEb, MTOMEIAICS 30H ] B BUIE O0aKTepUAIHHOTO
KepaMu4eckoro (QuibTpa, COEJUHEHHOTO C OIOpEeTKOl U BaKyyMMETPOM.
BakyymMeTp chnyXuT AJisi U3MEPEHHUS B CHUCTEME OTPUIATEIBHOTO JABJIICHUS B
npotecce ucciaenoBanus. Yepes OydepHyro eMKOCTh €ro MOJICOEANHSIOT K HAacOCy.
UccnenoBanue 0ITHOBpeMEHHO MPOBOUIOCH B 10 MOUBEHHBIX 00pa3iiax.

OKCIEpUMEHT TMpPOXOAWJI B TpPU JTama: MOATOTOBKA YCTaHOBKU U
HETMOCPEJICTBEHHOE OIpe/IeTICHNE KaUUISIPHO-COPOIIMOHHOTO JIABJICHMUS.

Ha nepBoMm 3Tane kepamuueckue GpriibTpbl MOMEIIATU B CTaKaHbI ¢ BoAou. B
CUCTEME CO3/1aBaJIOCh pa3psbKEHHE, U BOJIa U3 CTaKaHa HauWHAJIa TTOJHUMATHCS 0
OropeTkam BBepX. Eciin mosiBisiuch O0JbIINe My3bIPbKU BO3yXa, 3TO TOBOPHIIO O
TOM, YTO JaHHBIN QUIBTP HE MIPUTOJIEH VISl SKCIIepUMeHTa. Ero 3aMeHsIi HOBBIM U
MOBTOPSUIU MPOLEAYPY, ITOKa Bce GUIBTPHI HE OYAYT YIOBIETBOPATH HEOOXOUMBIM
TpeOOBaHUSIM.

Ha BTOpOM »3Tame 30HA pacmojaraloT CTPOro MO UEHTPY UWIUHIpa, B
KOTOPBIM HachImaroT oOpaszell mouBbl. [[MIMHAP MOTHOCTHIO 3aMOJHSIOT MOYBOH.
VYyer maccel 3achimaeMOil MOYBBI MPOBOJWIICA B KOHIIE JKCIIEpPUMEHTa. 3aTeM
MMOYBEHHBINA 00pa3el] YBIKHSUIIH 10 BIAXKHOCTH, OJIM3KOM K MOJTHON BJIaroeMKOCTH.

JIjist 5TOro ¢ MOMOUIBIO IIMPHUIIA 3aMONHSUTN (PUIBTP U MOJOBUHY OIOPETKH, IS
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CTeKaHUsl M30bITKA BJArv MWIMHAP C MOYBOM MOMEIIAIM B CTEKJISIHHBIA CTaKaH.
Hacepimenne npoucxoauiio B TeueHue 24 4acos.

Ha TpetheM »sTame sKCHEepUMEHTAa UWJIMHIP M3BJIEKAIOT M3 CTakaHa U
YCTaHaBJIMBAIOT HYJIEBOW YPOBEHb BOJABI B OtopeTku. [lyTem co3nanus pa3pexeHus
BaKyyMHBIM HACOCOM B CUCTEME YPaBHOBEIIMBAETCS JaBJIEHUE CTOJI0a BOJIbI. 3aTeEM
CO3/1aBaJIOCh MEPBOE pa3peKeHue, paBHOE 29,9 cM. BOJH. CT. U BEIOCH HAOIIOICHUE
3a BBITEKAaHUEM BOJIbI U3 TTOYBKI B OIOPETKY J0 MPEKpaIIeHUs MePEABUKEHUS BOIbI
(oOpaserr ocTaBisIM HA CYTKU — 244), KOTOPOE CBUAETENHCTBYET 00 YCTAHOBJICHUU
paBHOBECHUsl MOTEHIIMAJIa MOYBEHHOW BJard M 4uCTOM BOAbL. BricoTa cronba B
OIOpeTKe YMCIEHHO paBHA TPABUTAIIMOHHOMY JIaBJICHUIO, TO3ATOMY MCIOIb30BaIach
MpU JATBHEUIINX PacuETax.

[Tocne mnpekpaiieHus HM3MEHEHUN TOKa3aHUU 10 OOpETKe pa3pekeHue
YBEJIMYMBAJIOCH U BHOBb BEJIOCH HAOJIIOACHUE /10 MPEKpaIleHUsI BEITEKAHUS BOIbI U3
MMOYBEHHOT'0 00pasIia.

AnanornyHeIM 00pa3zoM ObLIO caenaHo 6 paspexenwmit: 29,9; 59,8; 100,6;
299,1; 499; 651,2 cm BogHoro cronba. Ilocme aToro, He cOpackiBasi pa3peKeHuUs,
AKCIEPUMEHT OBLI MPOJOKEH B OOpPAaTHOM HAMNpaBICHUU. 3aJlaHHBIE pa3peKeHUs
YMEHBIIAIUCH, TPU 3TOM (PUKCUPOBAIOCH KOJWYECTBO BOJBI, BBITEKIIEE U3
oropeTku. Takum o0pa3oM, MpoTeKand HIKCIEPUMEHT MO OMPEIEICHUIO TUCTEpE3nca
OI'X B u3ydaemsbix Topdo3zemax.

B koHIlle skcriepuMenTa, He cOpachiBas pa3pekeHUEe B CUCTEME, aKKypaTHO
BBITAJIKUBAJIM KEPAMUYECKUI 30H]I M3 METAIMYECKOTO UUIUHJIpA, a MOYBY
MOMEIAIU B MPEBAPUTEIILHO B3BEIICHHBIE AIIFIOMUHUEBBIE OIOKCHI.

[louyBy, MOMEIIEHHYI0 B OIOKCHI, B3BEIIMBAIM HAa TEXHUYECKUX Becax M
BeICymIMBanu 6 wyacoB mpu Ttemmeparype 105°C 10 moCTOAHHOM Macchl s
OTpeNeNieHUs] BIAXXHOCTH HCCleayeMbIx oOpas3ioB. g pacueTa BIaXHOCTH,
COOTBETCTBYIOIICH MPEABIAYIIUM YPOBHSM pPa3psKEHHs, UCIIOIb30BAJICS METOT

o0paTHOro nepecyera ¢ y4eToM o0beMa BBITEKIIEeH U3 TOUYBBI BOJIBI.
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2.2.3 Onpenenenre OCHOBHOM TeITO(QU3NYECKOM XapaKTEePUCTUKH TTOYB U €€
rucrepesuca

OcHoBHas Termnodu3uyeckas xapakrtepuctuka (Apxanrenbckas, 2004)
MpPEACTaBISACT coboit rpaduk 3aBUCHUMOCTH ko3¢ duimenTa
TEMIEPATYpPONPOBOJAHOCTH OT BIAXKHOCTU. J[JI1 MUHEpaNbHBIX TIOYB HUMEET
KynojooOpasHyo popmy. Kak OblI0 ckazaHO paHee, TeMIEPaTypOrnpOBOAHOCTh —
ATO YAaCTHOE OT JIEJICHUS TEIUIONPOBOJAHOCTH HA TEILIOEMKOCTh. [IpH 3TOM MOXHO U
BAXKHO OTMETHUTH, UTO MPU yBIAKHEHUH MOYBA OyJEeT MporpeBaTbcsi ObICTpee, YeM
npu uccymieHud. Eciu Mbl 00paTuMcs K YpaBHEHHUIO TEIUIOEMKOCTH st
opranoreHubix nous (Illeun, 2005), To MOXHO YBUIETh, UTO OHO OTJIMYAETCS OT
MUHEPAJIbHBIX:

Cy, = 048fy +0.6f5,g + fu  (5),

TJA€ fm, forg, fw— OOBEMHBIE 10T MUHEPAIBHON, OPraHUYECKOM YaCTEN U BOJIBI.

JlaHHO€ ypaBHEHHE YUYUTHIBAET KaK BJIAKHOCTh MOYBBI, TaK U COJEpKaHUE
OpraHMYECKOro BelecTsa. 3aMeTuM, 4yTo Cyw PU UCCYIIEHUH OyJeT OoJblUIe, YeM
MPU YBIQXKHEHUU 3a CUET Pa3/IMuusl BIAXXHOCTU (MPU YBIAKHEHUU MEHBIIE, YEM
npu uccyumieHuun). CienoBaTeabHO, B YBIQKHSIOIIEHCS MOYBE TEIJIOBOM IMOTOK
OyJlleT BbIpakeH Jydllle, ObICTpee, YeM B Hccymawnieiica. Ha ocHoBaHuu 3TOTO
MOXHO OXHJaTh, YTO TEMIEPATypONPOBOAHOCTh MPHU YBIAXKHEHUH U UCCYIICHUU
JIOJKHA OTJIMYAThCS: MPU YBIAKHEHUH OyAET BBIIIE, YeM IpHU UccyleHuu. OqHaKko
B XOJIe TMPOBEICHHBIX OHKCIEPUMEHTOB pa3Muuidl MEXIy 3HAYCHUSIMU
TEMIEPATYPONPOBOAHOCTH JUisi 00OMX TpolleccoB He BbisiBIeHO. [lo Bcel
BuauMocTH, rucrepesuc OI'X Ttakxe OyIeT BAUATh U HA TEIJIOMPOBOJIHOCTb,
KOTOpasi JOJDKHA CHUBUTHCA B HEOOXOAUMOE YHUCIIO pa3 MpH yBIAKHEHUU, YTOOBI
TEMIEPATYPONPOBOJAHOCTh HE H3MEHWJIACh B 3aBHUCUMOCTH OT HamNpaBiCHUs
npoiecca.

Jlns  wu3ydeHwss STOro mpouecca ObUIM MPOBEACHBI J1abopaTOpHbIE
uccleIoBaHusl TemmepaTryponpoBoaHoct MetojgoM KouaparteeBa (Teopun u
MeToabl (pU3uKU MouB: KoJeKTuBHAsE MoHorpadus, 2007; Arkhangel’skaya u ap.,

2015). MeTo OCHOBaH Ha TEOPUU PETYISIPHOTO PEKUMA.
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OnpeneneHue MPOBOJUIOCH CIEAYIOIUM OOpa3oM: B METATIIMYECKUI
LIUJIMHJIP 3achINaiy NouBeHHBIN oOpasell. [IpenBaputenbHO HMIUHAP B3BEUINBAIOT,
BBIIIUCHIBAIOT €ro jAuamMerp. BricoTa MmouBbl (QUKCUpYETCs s AaJIbHEHIIEro
BbluuCIeHUs oObema. (OOpasel] eCTeCTBEHHOM BJIAXKHOCTH HACHIAIU HaJ
KpUCTAJNIN3aTOPOM B TeueHue 3-4 Henenb, najee NPOBOAWIM u3MepeHus. B
MpEeABAPUTENHLHO B3BEIICHHBIN IMUIMHAP MOMENIAIN TepMomnapy Tak, 4YToObl OHa
HaxOJWIACh B IEHTPE MUINHIPA, CaM I[IIMHAP MOMEIIAIOT B CIICHUAIBHYIO PAMKY,
CBEpXY U CHHU3Y 3aXKHMasl €ro, 3aluiias OT MOCTYIJIEHUs BoJibl. B mpeaBapuTensHo
HarpeThlii TEepMOCTaT, MOMEIIAIT UWIuHAp. Pa3Huiia TeMmmeparyp Mexay
HWIMHAPOM M TEPMOCTAaTOM COCTaBIIsUIa, Kak MpaBuio, Okojio 10 rpamycos.
CornacHO TeOpUM PETYISIPHOTO pEeXUMa MpPU TOMEIICHUU Tela B Cpely C
MOBBIIIIEHHON TeMIepaTypoi oHO OyJieT HarpeBaThcs. HarpeBanue BHavane Oyer
UJITU Xa0TUYHO, 3aTeM Mpolecc noiaeT nuneitHo (Teopuu u MeTo bl PUBHKU MTOYB:
koJuiekTuBHas MoHorpadus noxa pena. E.B.llleuna u JI.O. Kapmauesckoro, 2007).
N3menenuss temmnepaTypbl (¢ukcupoBanu TtepMmonatuuku RC-4, HacTpoeHHbIe
3amuChIBaTh TeMneparypy kaxiasie 30 cexynia. M3aMepeHus mpoBOIUIUCH O TEX
Mop, MOKa MOKa3aHUsl TeMIlepaTypbl Ha MpUOOpPe HE JOCTUTAIU TMOCTOSHHBIX
3HaUYE€HUU. B 3aBUCHMOCTH OT BIAKHOCTH U3MEPSAEMOro oOpas3na — 3TO MOpsiIKa
20-35 MUHYT.

[Tocrne kax10ro U3MEPEeHUs UIUHIP C TOYBOM CTAaBUIIM HA KPUCTAIIU3ATOP
Ui yMeHbIleHuss Maccbl. [lociie mangeHuss Macchl KOJOHKM —HU3MEpPEHUe
MOBTOPSIOCh. TakuM  o0Opa3oM, MBI TOJy4Yaldd KpPHUBYIO  3aBUCUMOCTHU
TEMIEPATYPONPOBOJAHOCTH OT BIAXHOCTM Ha CTaguu wuccymenus. B xone
U3MEPEHUNM Mbl JOXOJIUIU JO TOYKH, KOTJa HE MPOUCXOAWIO IUTEIHLHOTO
M3MEHEHUsS] Macchl KOJIOHKU. CTOUT OTMETUTh, YTO MpPHU HUCCYIIEHUU oOpasia
Ha0JII0/1aNach 3HaUUTENbHas ycaaka Topda. BeicoTa mouBsl B IWJIMHAPE Tajaina ¢ 9
10 6-7cM. B pe3ynbTaTe ObUI MOTy4eH MAaCCUB JAHHBIX U3MEHEHUS TeMIIEpaTyphl C
TEUEHHUEM BPEMEHH.

B XO0/le  DJKCIepUMEHTa  ObUIM  OMpEeNeNieHbl  JB€  KPHUBbIC

TEMIICPATYPOIIPOBOAHOCTHU: HA CTAAUN UCCYHICHHUA U YBJIA)KHCHUA. I[J'ISI IMMOJIY4YCHUA
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KpUBOU YBIaXXHEHUs 00pa3ell Mocjie UCCYUIEHUS CTaBUJIM Ha KPUCTAILIA3ATOP C
BOJIOM M MPOBOJAWIIA €T0 HacklllleHue. Macca KOJIOHKM HayuHajla yBEIUYUBATHCS.
[Tpu M3MEHEHUU Macchbl CHOBa MPOBOIAIIOCH U3MEpPECHUE
TEMIEPATYPOIPOBOHOCTH, HO YK€ Ha CTaJuM yBIaxHeHUs. Bpemsi mpoBeaeHus
M3MEPEHUN OMpPEeNesIoCh MO MU3MEHEHUI0 Macchl. llenplo skcnepuMeHTa ObLIO
BBISIBUTH HaJIu4yue WiIn OTCYTCTBUE rucTepesuca KpUBOU
TEMIIEPAaTypPOIIPOBOJHOCTH. B Tmpolecce HACBILIEHUS TakKe ONPeAesIach
TEeMIEPATypPONPOBOAHOCTh. HackllieHue npoBOAMIOCH A0 JTOCTHKEHUS KOJTOHKOU
Macchbl, ¢ KOTOpOW Mbl HAUMHAIU CBOM 3KCIEpUMEHT. B KOHIlE hKCieprMEHTa BECh
oOpazeny BeIcymmBajics npu 105 rpamycax s ONpEACNICHUS BIAXKHOCTH.
PaccunthiBanioch 3Hau€HUE TEMIEPATypONpPOBOAHOCTH. Takum oOpa3oM, B
pe3yibTate Mbl TOJIy4yaeM [apbl 3HAYEHUM: «TEeMMEepaTypONpPOBOJIHOCTh-
BJIQYKHOCTBY JIJI1 TOCTPOCHHUS JIBYX KPUBBIX - HA CTAJIUU YBIAKHEHUS U UCCYIICHUSI.
2.2.4. Tomorpaduueckasi cheMka 00pa3ioB

UccnenoBarenbckas paboTa BBINOJIHEHA NpU Mojaepxkke rpanta POOU
(mpoekt 19-29-05112). Dta yacth pabOThI ObLIA BBHITIOJHEHA C MPHUBICYCHHEM
obopynoBanus LleHTpa KOJJIEKTUBHOIO MOJIb30BaHUs “DYHKIUHU U CBOMCTBA MOYB
Y MOYBEHHOT0 NoKpoBa” [louBeHHOro nHctutryta M. B.B. Jlokyuaesa.

Topdo3eMbl ABISIIOTCS KPYTHOMOPUCTON CUCTEMOM CO CII0KHOU CTPYKTYpOit
nopooro npoctpaHcTBa (Rezanezhad u np., 2016). Ero crpoenue urpaet BaxHyIo
POJIb IPU M3YUEHHUH TUCTEPE3UCA TEII0- U THAPOdU3nueckux cBOUCTB. C MOMOIIBIO
JAHHOTO METOJla HaMH OBbUIO HM3YyYE€HO IMOPOBOE MPOCTPAHCTBO HCCIIEIOBAHHBIX
TOpdOB.

CpeMka Npou3BOANIIaCh HA MOHOJIUTHBIX 00pa3iiaXx, OTOOPAHHBIX B MOJIEBBIX
ycaoBusax. OT6op oOpa3ioB MPOU3BOIUIICS B IIMPHUIIBI, TOCTE YETO MPOUCXOAMIIA
cheMka. [lepBoe ucciegoBanre mpoBOAMIIOCH HA 00pa3iiax ¢ MOJIEBOM BIAXKHOCTHIO.
Jlanee KaxJplii MOHOJUT HACHIIIAJICS, MOCJIE YEro MPOBOJIUIIOCH HCCIEIOBaHUE
HACBIIEHHBIX 00PA3IIOB.

B Hacrosiee BpeMsi TEXHOJOTHH MO3BOJISIIOT PACCMOTPETh U HCCIIEI0BaTh

MAaKpO-, MUKPO- U Jla)ke€ HaHOypoBHHU. [[nsa cpaBHenus, B 1980-x romax Takoi
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BO3MOXXHOCTH HE€ OBbLJIO, UCCIEIOBAIUCH TOJIBKO MaKpomopsl. (AGpocuMoB u Ap.,
2021; Crestana, 1985; Petrovic et al, 1982). Ceiiuac pazpabotan psg 1O,
MO3BOJISIIOLIMNA MaTEMAaTHUYE€CKU 00pabaThIBAaTh MOJIyYEHHbIE TaHHbIE (AOPOCUMOB U
ap., 2021).

Tomorpaduueckoe uccinegoBanue 00pa3lioB TOPGHOTPYHTOB BHINOIHEHO B
[TouBennom unctutyTe UM. B.B. JlokydaeBa Ha peHTT€HOBCKOM MUKpoTOMOrpade
SkyScan 1172G (pucyHok 2).

HaOyxanue ropu3oHTa ¢ OOJIBIINM COJIEP>KaHHEM OPTraHUKU ObLIO OTMEUEHO

IIO0CJIC HEACIIN ITOJIHOI'O HACBIIIICHMA.

Pucynok 2 — PentrenoBckuit Mukpotomorpad SkyScan 1172G

OO6pa3ipl ObUTH CHENUAIBHO MOJTOTOBJIEHBI K HCclenoBaHuio. [lepBuuHbIit
0oTOOp MHUKPOMOHOJIUTOB TPOBOJUJICS B TIOJIEBBIX YCIOBHUSIX B MEAUIIMHCKHUE
mmnpuisl. Jlanee oH ObUT yakoBaH C MOMOIIBIO TJIEHKU U CKOTYA; 10 POBEACHUS
AKCTIEPUMEHTa O0BEKT HaXOuICs B XooauiabHuke. [lepen HayanoM skcriepuMeHTa
oOpa3ipl ymakoBaHbl B PEHTTEH-MPO3pauHble MWIHHAPHL auametpom (I1BX-
CTEp>KEHb C BHYTPEHHHUM JIMAMETPOM 3 MM), YIIaKOBKA reépMETU3UPOBAHA C IIE€JIbIO
UCKJIIOYUTH BBICBIXaHUE 00pa3lia B MEPBbIE HECKOJbKO HEJAENb MOCIE YHaKOBKHU.
[Ipu uccnemoBaHUAX MOHOJMUTHI MOTYT OTJIMYATHCS MO pazMepam: 5-20 cm wim 1-3
cM nuameTrpoM. M3yuasd mepBble, WCCIEAYIOT Pa3IUYHbIE M3MEHEHUS MOPOBOTO
MPOCTPAHCTBA, B TOM YHUCJE AErpaJalldio, KOPHEBBIE CHUCTEMBbI MPU MEHBIIEM
JMaMETPE MOHOJIUTOB, pPa3pelICHUE, MPU KOTOPOM MPOBOIATCS HCCIECIOBAHUE

JexXuT B quamna3zone 1-30 MxM (AGpocuMoB u ap., 2021). Tomorpadudeckas cbemka
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MPOBOJIMJIACH C PA3PEUICHUEM 8 MKM U 10 HACTPOWKAM, paHEE MPUMEHSBIIUMCS B
WCCJICIOBAHUN MUKPOCTPYKTYPHI JIECCOBUIHBIX CYTJIMHKOB TPU AHAIOTHYHOM
paspemenun (Gerke et al., 2012; Gorbov et al., 2016, Illeun u ap., 2016).
[TapameTpsl ToMOTrpadudecKo CheMKH 00pa3IoB MPHUBEAEHBI B Ta0mHIe 1.

Tabnuna 1- [TapameTpsl MUKpOTOMOTpaUUIECKON CHEMKHU

[TapameTpbl TOMOrpadUIECKON ChEMKH

HacTpoiku peKOHCTPYKIIMH JaHHBIX

[System]

Scanner=Skyscan1172

Source Type=Hamamatsu 100/250
Camera=SHT 11Mp camera
Number of Files= 500

Source Voltage (kV)= 70

Source Current (uA)= 129
Number of Rows= 1332

Number of Columns= 2000

Image Pixel Size (um)= 7.92
Object to Source (mm)=94.630
Camera to Source (mm)=215.308
Vertical Object Position (mm)=26.473
Filter=Al 0.5 mm

Image Format=TIFF

Exposure (ms)= 600

Rotation Step (deg)=0.400

Frame Averaging=ON (3)
Random Movement=ON (10)

Use 360 Rotation=NO

[Reconstruction]

Reconstruction Program=NRecon
Program Version=Version: 1.7.4.6
Result File Type=BMP

Result File Header Length (bytes)=1134
Result Image Width (pixels)=2000
Result Image Height (pixels)=2000
Pixel Size (um)=7.91772
Reconstruction Angular Range (deg)=199.60
Use 180+=0OFF

Angular Step (deg)=0.4000
Smoothing=3

Smoothing kernel=2 (Gaussian)

Ring Artifact Correction=20

Object Bigger than FOV=0ON

Threshold for defect pixel mask (%) =3
Beam Hardening Correction (%) =0

Minimum for CS to Image
Conversion=0.004578
Maximum for CS to Image

Conversion=0.045777

Tomorpadudeckue cpe3bl 00padoTaHbl U MPOAHATIM3UPOBAHBI TIPH TOMOIITH
cienyromiero nporpammuoro ooecneuenus (Bruker SkyScan NRecon User Manual,
2016):

Data Viewer — moAroToBka M TEHEpalUsi pa3BEpPTOK ToMorpaduueckux
CPE30B MOJ] HY>KHBIM YTJIOM CEUCHUS;

CTvox — renepanusi pparMmeHTa 0ObeMHOI CTPYKTYphl oOpasiia: TBEpIOi
(a3pl MM MOPOBOrO MPOCTPAHCTBA, a TAKXKE OOBEMHBIX KapT CTPYKTYpPHBIX
pasmepHocTeit oboux ¢a3. (SkyScan CTvox Quick Start Guide, 2014);

CTan — wmaremaruueckas o00paOoTka U pacyeTbhl  OOBEMHBIX
MOphOMETPUYECKUX TIOKa3aTeleld BHYTPEHHEW CTPYKTYypbl JUIsl PEHTIEH-

KOHTpacTHbIX (pa3. I[lporpamma mo3BodsiET MOJy4aTh 3HAYEHHUS TOPOBOTO
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3 WM B IIpOLEHTaX OoT obmero odobema obpasua. K

MPOCTPAHCTBA 0Opasmna B MM
MOP(QOMETPUYECKUM TapaMeTpaM OTHOCATCA (Ha mTpuUMepe OIHON pEHTTeH-
KOHTpPACTHOMU (pa3bl): 00beM, IIIOIIaAb MOBEPXHOCTH 0OBEKTA, TIOPUCTOCTH (001Ias,
OTKpBITAs U 3aKPBITas), KOJUYSCTBO YACTUI[ WIU CTPYKTYPHBIX OTAEIHHOCTEH,
KOJMYECTBO KOHTAKTOB MEXIY CBSI3AHHBIMH YaCTUIIAMU WJIH CTPYKTYPHBIMHU
ornenbHOcTsIMU  (SkyScan Morphometric parameters measured by Skyscan
CTanalyser software, User Guide, 2017). IIpumenenre MHCTpYMEHTOB Structure
separation / thickness mo3Bojsier caenarb 00bEeMHOE KapTHUpoOBaHUE NBYX (a3
OJTHOBPEMEHHO — MTOPOBOTO MPOCTPAHCTBA U TBEPOH (pa3sbl.

AnTOpuUTM pabOTHI KPATKO MOXKHO OMHUCATH TaK:

. CuctemMa BOCCTaHABIMBAET OOBEMHYIO CTPYKTYpy Ha OCHOBE
3arpy’>KeHHOTO CTeKa TOMOTpahUIECKUX JaHHBIX.

. [locne Ounapuzauuu (pa3leneHuss Ha TOpPbl U TBepAywo ¢azy),
OMEPaTOPOM BBIOMpAETCS 00BEKT aHAIH3A.

. CuctemMa HaxXoOIHUT BCE OOBEMHBIE OOBEKTHI U CTPOUT HMX «CKEIET»
(IeHTpaTBHYI0 OCh, PABHOYAAJICHHYIO OT KpaeB) TOJIIMHON B 1 TTHKCEITb.

. [IpoctpancTBO BHYTpH OOBEKTa 3amoJIHIETCS cdepaMu Pa3HOTO
IuaMeTpa C IIEHTPOM Ha JIMHUU «CKeJeTa», a KpaeM 10 TpaHuIllkl oObekta. [1o
npuHIuny «1 Bokcemb ckeneta - 1 cdepay. [losTomy BCsS MOIenb BBITISINAT
HECKOJIbKO CTJIAXKEHHOH 0€3 OCTPBIX KPaeB.

Mogenb coxpaHsieTcs B BUJE CTEKa TaHHBIX (M300pa’KeHUS B CEPhIX TOHAX),
KOTOPBI TOTOM MOXXHO OTKphITh B CTVOX, W TaM ’X€ HACTPOUThH IIBETa B

3aBUCUMOCTH OT Pa3MEPHOM IIKAJBI.



Pucynok 3 — l'opuzonTanbsHbli cpe3 oOpasna. KpacHbeiM 11BeToM 0003HaUeHa

30Ha pacueToB MOP(HOMETPUUECKUX MapaMeTpPOB U 00bEMHOTO KapTUPOBAHUSL.

O6nacte pacueToB BbIOpaHa kKak KyO co cTopoHOM B 1,5MM B IieHTpe
OTCHATOTO ITMJIMHAPUYECKOTO cerMeHTa oOpasna. Takas ¢hopma BeIOpaHa C LENIbIO
UCKIIIOYUTh «KpaeBou 3h(PexT» cOOpkr 00bEMHON CTPYKTYphI U ISl yao0CTBa
pacueToB (pUCYHOK 3).

PacueTsl menanuck 1Mo Kyouueckomy oobemy (1 cm®), BMCaHHOMY BHYTpPb
CTPYKTYpbl oOpasna. ['paHuIsl 30HBI pacuyeToOB J0 M MOCJE MOJHOTO HACKIIICHUS
COBIAJAIOT.

Meton koMmmnblOTEpHOM TOMOrpaduu ygoO0eH TeM, 4TO B pe3yJjbTare He
MPOUCXOJIUT TMOBpEXJeHUs oOpasua. bimarogapst sTomMmy oauH oOpasel; MO>KHO
UCCNEIOBAaTh NPHU Pa3IMYHBIX 3HAYCHUSX BIAXKHOCTHU, UYTO U OBLIO CHEIaHO B
naHHOM pabotre. bplIo MoMydyeHO Kak M3MEHSIETCS IMOPOBOE MPOCTPAHCTBO MpHU
yBnaxunennu (Romanenko u ap., 2016; Shein u ap., 2016).

JI1s1 BBISIBIEHUSI CTPOEHUS TTOPOBOT'O IPOCTPAHCTBA, A TAKXKE €ro M3MEHEHUS
MOCJI€ 3aroJHEHUsI TOp BOJIOM, B JaHHOM paboTe ObLia MOCTaBJIEHA 3a/1aua:

4 Memooom komnwvlomepHoOUu momozpaguu uzyyums usMeHeHue CmpyKmypol
NnoOpo8020 NPOCMPAHCMEA MOHOIUMOE MOP@AHBLIX NOYE PA3ZHO20 2eHe3Uca npu

Y6I1adcXCHEeHUU.
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2.2.5 OnpeneneHne KpaeBoro yria CMaunuBaHUs

B xone nmaGopaTopHbBIX HCCIENOBAHUM MBI OMpPEACNSUIM 3aBUCUMOCTH Yrja
CMauyuBaHUsl OT BIAXHOCTU. J[JIsI JOCTHXKEHUS Pa3IMYHON BIAXXHOCTH 0Opa3iibl
MPOXOJIUIU TPOOONOATOTOBKY. Topdo3emM ObLI BBICYIIEH 10 BO3IYIIHO-CYXOTO
COCTOSIHUS, TIOKa HE ObLJIO JOCTUTHYTh PABHOBECHE B COCTOSIHUU BiIaXHOCTH. [lanee
obpazenr mpoceuBanmu uepe3 cuto 0,25MMm. Yacte mouBel maccoir 1-3 rpamma
MoMeIand B OIOKCHI, B3BEUIMBAIM HAa aHAIIMTHUYECKUX BecaX M CTaBWIM B
AKCUKATOPBI, Ha JIHE KOTOPBIX PACMOJAraloTCsl pa3juyHbIe HACHIIICHHBIE COJIU.
N3mepenre mpoBOAWIOCH B TPEX MOBTOPHOCTSAX. MeTOJl OCHOBaH Ha TOM, YTO B
3aKPBITHIX U30TEPMHUUECKUX YCIOBHUIX XUMUYECKUM MOTEHIINAI BCEX KOMITIOHEHTOB

onuHakoB (Baatonuna, Kopuaruna, 1986). boiu ucnonbs30BaHbl CleayIONIAE CONH:

Counb K2SOq4 KCl Ca(NO3)2*6H20 | MgCl*6H»0 | LiCl
P/Po 0,98 0,86 0,55 0,332 0,15

OO6pa31ibl T0BOJUIUCH /10 TOCTOSIHHOM MAaCChI, ITyTEM MPOBEACHUS MPOMEKYTOUHBIX
B3BEIIMBaHWN B TeueHne 2 wmecsieB. [locie astoro mas kaxmaoro oOpasiia
ompenesyid yroia cMmauuBaHus Ha npubdope dsal00, kruss u cooTBeTcTBYIOIIas
BIIAYKHOCTb. 3HaueHue pF cooTBeTcTBYIOIIEE P/po BRIUUCIIU 110 (hopmyie (6):

pF = 6,502 + log,7(2 —log,o H), Tne H - oTHOCUTENbHAS BIa)KHOCTh BO3TyXa.
Takum oOpa3om ObUIM MOJIyYEHBI 3HAYEHUSI YIila CMAaYyUMBAaHUS, COOTBETCTBYIOIIEE
€My 3HaU€HHE BIAXKHOCTh, P/po U pF.

Jlns omnpeneneHus yriia CMauydWBaHUS MPOU3BOJWIACH JOMOJHHUTEIbHAS
npobornoaroroBka oopasia. Ha crnenmanbHoe CTEKIIO HAKJIEUBAETCs JIUMKas Oymara.
N3 kaxaoro O0Kca Ha HEE HACHINMAETCS MOYBA U MOMEINIAETCS MOl BTOPOE CTEKIIO,
CBepXy mnpujasiuBas rpy3oMm. OOpasel] BelAep:KUBaeTCA B TeueHue 60 cCekyHa u
Janee mpoleaypa mnopropsercs cHoBa. [locnie »Toro nuimiHssS mouBa, KOTopas He
«OpUIINILIa» yOupaeTcs W oOpasen nomemiaercss B mpubop, TAe€ IPOBOIUTCS
HETMOCPEJICTBEHHOE U3MEPEHHE YTiIa CMauyuBaHUsI.

Yempoticmeo npubopa DSA 100.
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[Ipubop cocToUT U3 IBYX 4YacTeil: 4acTh, B KOTOPOU MPOU3ZBOISATCA U3MEPEHUS U
koMibtoTep. Ha komnbrorep ycrasneHo creunanbaoe [10 qist paboTel ¢ mpuOopoM.
B Hem nmpoucxoauT ero nporpamMmmupoBaHue Juist padboTel. Ha cTonmke pacnonoxeHo
CTEKJIO ¢ TO4BOM. B mpubope HaxoauTCcss eMKOCTh C KUAKOCThIO, U3 KOTOPOil uepe3
cenuaibHyI0 WINly Ha mnpuOop mnoxpaercs kamisd. Ilpouecc maneHus Karm
(uKcHpyeTCcs C MOMOILbIO, YCTAHOBJIEHHBIX B TpuOOpe kamep. Kama «caaurcs» Ha
nouBeHHbIM oOpaszen. Ilocnme 3Toro mpocmaTpuBas BHAEO C MAJECHUEM, MBI
BBIOMpAaeM NEPBBIM YETKUMH KaJp C Kalied M C MOMOIIBI MPOTrpaMMbl MPUOOP
BBICUMTBIBAET YIOJI MEXAY IOYBOM U Karjied BoJbl Ha mouse. /[ kaxkioro oopasua

OBLIO clie1aHo 6 MOBTOPHOCTEN U paCCUMTAHO CPEIHEE 3HAUCHUE.
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['JIABA 3. PE3YJIbTATBI U OBCYKJIEHUE 2

3.1 OcHoBHBIE cBOICTBA TOPH03eMOB SAXPOMCKOM JTIOTUHBI

3.1.1 301bHOCTH, CTENEHb PA3JIOKEHUS U YOI CMauyuBaHUs TOpPo3eMoB

B xo1e paboThl ObLTN HCCIeIOBaHbl OCHOBHBIE CBOMCTBA XapaKTEPHBIE AJIsI
TOpd03eMOB, TaKHUE€ IIOTHOCTh, 30JbHOCTh U CTETIEHB pa3iokeHus. JlaHHbie
MpeJICTaBIICHbI B TA0IUIIE 2.

Kak ynomuHanoch paHee JBa UCCIEIyEMbIX CTAllMOHApA CEHYac BOBJICUYECHBI
B CEJIbCKOE XO3SUCTBO W HCIOJIB3YIOTCSI B CEBOOOOPOTax, MPUYEM CTallMOHAP
«JlanbHuit» 6omee 55 nert, a crarmonap «banxuuin» 6onee 105 net. 301bHOCTD IBYX
TOYEK Ha [IEPBOM CTallMOHape OJM3Ka MO 3HAUYCHUSIM Ha ABYX U3y4aeMbIX [TyOHUHAX.
Taxxke ¢ rayOMHOM MBI MOXEM HaONIOJaTh HE3HAYUTEIHbHOE YMEHbIICHUE
301bHOCTU Ha 3-4%. DTO MOXHO OOBSICHUTH MHUHEpaIU3alMedl OpraHuYecKOro
BEILIECTBA B BEPXHUX ropu30oHTax. [Ipr 3TOM, B BEpXHHX CJIOAX MOYBBI HAOIIOAAETCS
HaKOIUICHUE JKejie3a, YTO TaKKe OKa3bIBaeT HEMOCPEICTBEHHOE BIUSHUE Ha
BEJIMYMHBI 30JIbHOCTH.

Tabnuna 2 — CTeneHpb pas3ioxkeHus U 301bHOCTh TOPPO3eMOB SAXpoMCKOn

nonusbl. ([IpuMeuanue: H.0. - HE OIIPEACIISIIN)

2 B gjaHHOM TJIaBe O0OCYXKIAI0TCA €3yJbTaThl JIUCCEPTALMOHHOU aboTBl  aBTOpa
Yy Y )

oIy OJIMKOBaHHBIE M3AaHUAX, BXoasamux B 6a3s1 RSCI, Web of Science n/unu Scopus:

1. [lenn E.B., [lozgusaxkoBa A.Jl., IBapoB A.Il, Uneun JL.U., Copoxuna H.B.,
uapodu3nUECKrue CBOMCTBa BBICOKO30JBHBIX HU3MHHBIX TOpQsHBIX mouB //IlouBoBeneHue. —
2018. — Ne. 10. — C. 1259-1264. DOI: 10.1134/S0032180X18100118.

2. lenn E.B., [lo3gasxoBa  A.ll., Copokuna H.B., JlemboBeukuii  A.B., [lIBapos
AL, Uneun  JLU., Temnodpusuueckue cBoicTBa Topdo3emMa Ha HUZMHHOM TOp(e
//TlouBoBenenue. —2019. — Ne. 11. — C. 1339-1345. DOI: 10.1134/S0032180X1911011X
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['myOuna Crenenn
Ha3panue mouBsl oTOOpa 30JIbHOCTB, % | pa3lIOKEHUs,
oOpasia %
TOp(}O3EMEBI, Pa3BUTHIE Ha
pb P 5-15 e 24,8 81,6

JIpeBecHOM Topde,

IIOACTHIIACMBIC 3aJIC)KBIO

TPaBsIHOT'0, OCOKOBOTO Topda 25-40 ou ™ 6.
(crarmonap JlaapHuii) ’ ,

TOp(O3EMBI, Pa3BUTHIE HA 5-15cm 24,81 83
MOIITHOM ApeBecHON TOpPsiHOU
SN 25-40 cm 21,52 81,3

Top(hO3eMBI, pa3BUTHIC Ha
JIpeBecHOM Topde,
MOJICTHIIAEMEBIE 3aJIEXKbIO

TPaBsIHOT'0, OCOKOBOTO Topda 25-40 cM 27,82 85,7
(cranmonap bavkHuMit)

5-15¢cm 30,47 87,3

5-15 cMm 23,25 H.O.
TOpd03eMbl arpOMUHEPATHHBIE
25-40 cm 20,23 79,8
Top(O3eMBbl Ha pa3HOTPABHO- 5-15¢cm 16,22 63,2
THITHOBOM U THITHOBOM Topde,
obOorameHHbIe KapOOHATAMHU 25-40 cm 15,99 61

Haunbonbiee 3HaueHNE 30JIbHOCTH COOTBETCTBYET TOp(o3eMaM APEeBECHBIM,
pa3BUTHIM Ha ApeBecHOM Topde u coctapisieT 30 u 27% ains riyoun 5-15 u 25-40cm
COOTBETCTBEHHO. B TO BpeMs Kak TUMHOBBIE TOpP(O3EMbI UMEIOT HAWMEHbIIIEE
3HaUYEHUE 30JIbHOCTU - 16% nns nByX BbIOpaHHBIX TINIyOMH. Takoe oTivune OT
OCTQJIbHBIX M3Y4Yae€MbIX IOYB BBI3BAHO TEM, YTO OHHM B HACTOSIIEE BpeMs HeE
BOBJICYEHBI B CEBOOOOPOTHI.

Uto KkacaeTcs CTENEHH pa3JIOKEHUs, 3aKOHOMEPHOCTb COXPaHSIETCS
aHAJIOTUYHAsl 30JIbHOCTH: HauOOJIbIIasi CTENEHb PA3I0XKEeHUss y JIpPEBECHBIX
Toph03eMOB, a HAUMEHbINAs Y TOPHO3EMOB THITHOBBIX - HAXOASAIIUXCS MO JIECHOU

PAaCTUTCIbHOCTBIO B HACTOAIICC BPEMA.
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HccnenoBanue CTENEHU pas3lIoKEHUS M 30JIbHOCTH JaHHBIX TOP(HO3EMOB
nposoawiock enie B 1963-1966. I[.M1. Munkuna B 1972 BeimycTHna crartbio, ¢
UTOTOBBIMM U 0000LIAIOMMMU JAHHBIMU IO MPOBEIECHHBIM HCCIEAOBAHUIM.
(MunkuHa, 1972). bblio npoBeeHO CpaBHEHUE HAIIMX JAHHBIX C pe3yJbTaTaMH,
ITOJTy4YEeHHBIMH B 1963-1966rT. 11 OLIEHKM W3MEHEHUN CBOWCTB MPH IJIUTEIBHOM
CEJIbCKOXO3SIIICTBEHHOM MCIOJIb30BaHUU (PUCYHKH 4,5).

3aKOHOMEpPHO, 3HAYEHHUS 30JIbHOCTH BO3PACTalOT C TEYEHUEM BPEMEHHU B
cpeneM B 1.2-1.5 paza. OpHako, AJi TUIHOBBIX TOP(PO3EMOB Mbl HAOJIOAAEM
oOpaTHYI0 KapTUHY. 30JbHOCTh TMIIHOBBIX yMEHbIIaeTcs. CXO0XKHE pe3yJbTaThl
ObLIK MOJTy4eHBI B 0TYeTE TOPH0O0I0THOM cTaniuu B 2018 rony. (OTueT 0 HayuHOU
pabore ®I'BHY BHUNM3, 2018) Takoe uzmMeHeHHEe MOXKHO OOBIACHUTH TEM, YTO
JaHHBIA YYaCTOK YK€ JaBHO HE HCIIOJIb3YETCS B CEIbCKOM XO34MCTBE U APEHAX Ha
HeM paspyuieH. Bo Bpems orOopa o0pa3loB JgaHHas TeppuTopus Oblaa 3aHATa

JIECHOM pACTUTEIBHOCTHIO.

m Jlanubie 1963-1966rr.  m [{annasie 2018r

36
30,47
24,8 24,81 23,7
. I . I I 16

Topdozemsr, Topdozemsr, Topdozemsr, Topdozemsr
pa3BUTHIC HA pa3BUTHIC HA pa3BUTHIC HA TUITHOBBIC
IpeBECHOM TOopde MOIITHOM JPEBECHOM TOpde
JTPEBECHOM

TOP(SHOHN 3aJICKH

Pucynok 4 — CpaBHeHHE TaHHBIX 11O 301bHOCTH 1963-1966rT (M0 MUHKHUHOH,

1972) ¢ nanasiMu 2018r.
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m Jlanubie 1963-1966rr.  m [{annsie 2018r

63,2
45
37,5 35
Topdozemsr, Topdozemsr, Topdozemsr, Topdozemsr
pa3BUTHIC HA pa3BUTHIC HA pa3BUTHIC HA TUITHOBEIC
IpeBECHOM Topde MOIITHOM JPEBECHOM TOpde

JPEBECHOM
TOP(SHOHN 3aJICKA

Pucynok 5 — CpaBHeHHe JaHHBIX 110 CTENEHU pasznoxeHus 1963-1966rr (mo

Munkuno#, 1972) ¢ nanasimu 2018r.

[Ipu cpaBHEHNM JaHHBIX IO CTENEHU PA3JIOKEHUS, Mbl BUJUM €€ YBEITUUCHHUE
B 1,7-2,2 pa3za. Camoe O0oJbIlIO€ HM3MEHEHHE, KaK U B CIy4ae C 30JbHOCTHIO
XapakTepHo sl TOpdOB HA MOIIHOM JpeBeCHOU TOpP(DSIHON 3alieku, KOTOpbIE
MMEIOT HauOOJBIINE 3HAUEHHUS CTENEHW Pa3j0KEHUS CPEeU BCEX HCCIETyEeMBIX
noyB. TeHAEHIMS K YBEJIMYEHUIO CTENEHU pPAa3J0KEHHs NpPU HUCIOJIb30BAaHUU
Topo3eMOB - 3aKOHOMEpHa. Bo-mepBbIX, naHHbIE TOpP(}O3EMBl OTHOCATCS K
OCYIIICHHBIM, @ 3HAYUT 3HAYEHUSI BIAXKHOCTA B HHUX CTAHOBITCS HHUXKE, YTO
MPUBOJNT K YCKOPEHHUIO TEMIIOB pa3iioxkeHHs. Bo-BTOpBIX, JaHHBIE TOp(a AKTUBHO
UCIIOJIB3YIOTCSl B CEJIbCKOM XO35IMCTBE.

B uenom, nonyyeHHble pe3ynbTaThl TOBOPST, O CHIIBHOM U3MEHEHUH CBOWCTB
TOp(O3EMOB IIPH CEITBCKOXO03HCTBEHHOM HCIIOIb30BaHUU.

CmaunBaeMoCTh TOP(HO3EMOB SIBIIIETCS OJTHON U3 BaXKHEUIITUX COBPEMEHHBIX
npobinem. Kak wu3BecTHO, TOpd MOXKET HAXOAUTHCS B JIBYX COCTOSIHUSX:
ruaApopUIBLHOM U THAPOPoOHOM. O1HA YacTh NPAKTUYECKOTO UCCIEA0BaHUs Oblia

MOCBSIILIEHA ONPEAEICHUI0 KOO GUIUEHTA yIla CMAYUBaHUS.
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BcenenctBue mMeToAMYECKUX Mperpaji ONpeNeluTh yroil CMadyuBaHWs s
IIUPOKOTO JMana3oHa BIAXXHOCTEH He yaanock. OnpeneneHus 3aXBaTUiIN 00JacTh
BJIA)KHOCTEN, OTHOCSIIYIOCS K TUTPOCKOMUYECKON BIAXKHOCTH OT 2 10 15%. [lunda
0oJiee BBICOKMX BIIQXXHOCTEUW TpeOyercs pa3paboTka creruaibHOM METOJIUKH,
CIEHUANIBHBIX METOJIMYECKUX MOAX0A0B. [lolyueHHbIe pe3yabTaThl Il yKa3aHHO!

oOJnacTu BiaxkHOCTeH npencranieHsl B [Ipunoxenun 1.

3.1.2 KpuBas Bonoyaep:xxkuBanusi TOpho3eMoB SAXpoMCKOil 1OTUHBI

OnHuM U3 TPOBEJEHHBIX SKCIEPUMEHTOB OBLIO OINpeeseHHe OCHOBHOM
ruApoPu3nueckoil XapakTEepUCTUKH Top(o3eMOB U €€ 3aBUCHUMOCTH OT HUX
OCHOBHBIX CBOWCTB. Panee HaMu ObUIM pPaccCMOTPEHbI OCHOBHBIE CBOWCTBA,
BIIMSIIOLIME HA €€ MOJIOKEHHWE Y MUHEPAJIbHBIX MOYB. Y OPraHOT€HHBIX MOYB 3THU
CBOMCTBa, BEPOSITHO, OyayT oTaunyaTthes (UepHoyceHnko u ap., 2019).

PesynbraThl onpenenenus kpuBod OI'X mpencraBieHsl B Bujie rpadukoB B
KoopauHaTax «pF-o0beMHast BIaXHOCThY», Kak B THAPO(DPU3UKE MOYB U MOJIOKEHO
MpeACTaBIATh 3Ty 3aBUcuMocTh (IlomyskroB, Tepaees, 2005; lleun, 2010).

NmeroTcss paHHBIE O TEMIIEpATypHOMl 3aBUCUMOCTH sl Topda, a Takxke
3aBUCUMOCTH BJAXXHOCTH OT IUIOTHOCTH TOpda, KOTOphlE YKa3bIBAIOT Ha
CYIIECTBEHHOE BJIMSIHUE IUIOTHOCTU TOpda Ha €ro BIaXXHOCTh (BhIp>KUKOBCKUH,
Ky3bmuues, 1968).

Jnsi TMOTHOBECHOW OIIEHKH BOJOYJEpXKUBaHUs Topdha HEoOX0IuMo
3KcnepuMeHTaIbHO TonyunuTh OI'X. B Hacrosmee BpemMs B ocHOBHOM OI'X
MOTy4YalT 2-MA MyTSAMH: SKCIEPUMEHTAIbHO, JMOO MyTEM pPacyeToB IO
nenoTpaHchepHbiM (YHKIUSAM Ha ocHoBaHMU 3aBucuMocTH OI'X oT 06a3oBBIX
CBOMCTB IMOYB, TAKUX KaK I'PaHYJIOMETPUUYECKHUI COCTaB, IJIOTHOCTh, COAEPKaHUE
opranunueckoro BemiectBa u Ap. (lleun, 2010 u ap.). OnHako AJisi OPraHOTEHHBIX
MOYB TMOKa HEW3BECTHHI TmenoTpaHchepuble QyHKuuu. B CBSI3u C  3TUM,
sKkcnepuMeHTanbHoe noigydeHue OI'X cocTaBisyio OAHY U3 OCHOBHBIX 3a/1ay

paboTHI.
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Ha pucynkax 6, 7 npeacraBiensl OI'X nis pa3HbIX cioeB U TOpHO3eMOB
pazHoro reHesuca. I'paguku mpeACTaBIAIOT COO0O0M KIIACCHYECKYI0 S-00pa3HYIo
dbopmy kpuBoil. bosiee HU3KKUM 3HaUeHUSIM PF COOTBETCTBYIOT OOJIbIIINE 3HAUCHUS
BIAXXHOCTU. Topdo3emMbl OTIMYAOTCA OOJBIIMM BOAOYIEPKUBAHUEM, HEXKEIU
MUHEpaJIbHble TMOYBBl.. B TO K€ BpeMs JieBee OCTaIbHBIX JIEKUT Trpadux
arpOMHUHEPATIbHBIX TOp(p03eMOB, KOTOpBIE o0JaaloT HaUMEHBIINUM
BoJoyiepkuBaHueM. Camas mpaBasi TOuka Ipaduka, TO €CTb C HauOOJIBIIUM
BOJIOYIEpKUBaHUEM - TOP(PO3eMbI HAa PA3HOTPABHOM TMITHOBOM U THITHOBOM TOpde
(pucyHoK 6, 7). Bce kpuBble UMEIOT CXOKUM BUJ U CKYYEHHOE PACIOJIOKEHHUE.

OpHa U3 XapaKTepHBIX TOYEK Mepernda MUHEpaIbHbIX IOYB — 3TO JIaBJICHUE
O0apOotupoBanusi. Ona  o0ycioBlieHa  Haubojee  SPKO  BBIPAKEHHBIMU
KaNWUISIPHBIMHU CUJIaMH, IS KOTOPBIX SIBJIEHUE «BXOJla BO3JyXa» 3aKOHOMEPHO.
[TonyuuBmmecs kpuBble Topazio Oosiee MIaBHbIE, TOUKA Meperuda He BbIpaXeHa,
YTO MOXKHO OOBSICHUTH HE3HAYUTEIbHBIM KOJMYECTBOM YKECTKOCTEHHBIX
KanwuisipoB. HauOosblliee AOCTUTHYTOE 3HAYEHUE BIIAXKHOCTH Yy TOp(}o3eMOoB
runHoBbIX. Ilpu 3Hadenmu minotHoctd 0,17 r/cM® MakcumanbHas oObeMHas
BJIAXKHOCTh cocTaBmiia 76%. CTOUT OTMETUTB, UTO AJIs AaBieHusa pF paBHomy 2,89
COOTBETCTBYET HauWMEHbIasgs oObeMHas BiaxHocThb 31,54% nansa TtopdozemoB
arpoMuHepasibHbIX. ['paduku ObUIM MOMy4YeHBI Ui 1BYX I1yOuH 5-15 cm u 25-40
cM. B nieom o0minii BU KpUBBIX AJ1 ABYX ITyOUH HOCUT Onu3kuil xapakrep. s
riyOunbl 25-40 cM KpHBBIE PACHOJIOKEHBI IpaBee, T.€. OJHOMY M TOMY 3Ke
JABJICHUIO COOTBETCTBYET Oojiee 3HAayuTeIbHAas BIAXHOCTb. MakcuMaibHOE
3HaYeHUE OOBEMHON BIAXKHOCTHU, KOTOpbIE OBLIO MOJIYyYEHO B J1aOOpPaTOPHBIX
sKcepuMeHTax, coctaBmio 71%. Ilpu stom, nnsa rmyounst 25-40 cm kpusbsie OI'X
UMEIOT OoJiee IUIaBHBIM BHelmHUM BUA. Touka mepern0a HanMeHEe BbIpaXEHa.
[IpaBee Bcex pacnonokeHbl TOp(o3eMbl IpeBECHbIE, MOCTUIAEMbIE TPABSHBIM U

0cokOBbIM Topdpom. Camas jieBast KpuBasi COOTBETCTBYET Top(po3eMam IPEBECHBIM.
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B —e— IPEBECHBIN,
p MOJICTHIIAEMBIN
3,5 TPaBSIHBIM U OCOKOBBIM
Topom
3,0 —e— IPEBECHBIN
2,5
2.0 JIPEBECHBIN,
’ MMOJCTHJIAEMBII
i TPaBSIHBIM U OCOKOBBIM
> Topdom
—8—arpOMHUHEPAIBHBIN
1,0
0,5 .
—e—Pa3HOTPABHO TUITHOBBII
U TUTTHOBBINA
0,0

0
20 30 40 50 60 70 80 0, %

Pucynok 6 — OcHoBHas ruapodu3uyeckas xapakTepucThka TOpho3eMOB
pa3nIuYHOro OOTAaHMYECKOr0 cOocTaBa Jiis TIyOHHbI 5-15 cm

—e— JPEBECHDbIN,

35 pF noacTunaembli
’ TPaBAHbIM M OCOKOBbIM
3,0 —e— 1PEBECHbI
2.5
OPEBECHDIN,
20 OPEBECHDIN,
noacTunaembli
15 TPaBSAHbIM U OCOKQBbIM
w_ —®—arpoOMWHEepaNbHbIN
10
0,5 —e—pPa3HOTPaABHO MMMHOBbIM
M TMNHOBbIM
0,0 0, %
20 30 40 50 60 70 80

Pucynok 7 — OcHoBHasi ruapodu3uyeckas xapakTepucTuka Topho3emMoB
pas3nTuYHOro OOTAaHMYECKOT0 cocTaBa /s TiyouHsl 25-40 cM
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BonoyaepxuBatoiiasi cnocoOHOCTh TOPPO3eMOB HU3KAs, T.€. JJIsl JaBICHUN
Biaru Hke 50-100 cm Boanoro crona (pF 1.7-2) BennunHa 00beMHOM BIIaXKHOCTH
HEBEJIMKAa [0 CPAaBHEHUIO C MHUHEpPAIbHbIMM TouBaMu. C Jpyroil CTOPOHBI,
nonyueHnble rpaduku kpuBbix OI'X 3TO MOKa3bIBAIOT: IUANA30H BIAXKHOCTU TS
OJIHUX U T€X k€ KPUBBIX JOCTATOUYHO OOJIBIION, OCOOEHHO B 00JIaCTH HEBBICOKUX
3HaueHuM pF. 9To MOKHO OOBSICHUTH XOPOILIO PA3BUTHIM OPOBBIM MTPOCTPAHCTBOM
topda. OHO npeacTaBIIeT COOOM KPYIHbIE U HEYCTONYUBBIE 00pa30BaHUsl, COCTOUT
U3 TOp, KOTOpblE MPOBOJAT BIIary M IUIOXO €€ ylepxuBatoT. Boma B mopax
HaXOJUTCS MEXKy ABYMsl HAOYXIIIMMH acCOI[MaTaMHU, B CBSI3U C 3TUM KaNWUISIPHbIC
CUJIBI, KOTOPBIE YJIEPKUBAIOT BOAY B TOp(dax MpaKTUUYECKHU OTCYTCTBYIOT. Takum
oOpaszom, miisg Top(siHBIX MOYB XapakTepHa Bbicokas Bojootnauda (Illewn u np.,
2018). 3ameTHOE yBeIUUYEHUE BIaXKHOCTU HaunHaeTcs ¢ pF pasHoro 2. B 3Toit Touke
MPOUCXOJUT Teperud NpsIMOM, OHAa CTaHOBUTCS OoJiee IUIaBHOW M 3HA4YEHUE

BJIAJKHOCTH HAYMHACT YBCIININBATHCSA Oomee PE3KO.

3.1.3 OcHoBHas Temioduznyeckas xapakTepucTuka Toppo3eMoB

TennoBoit pexuM SIBASETCS OJHUM U3 JIUMUTUPYIOMUX (PAKTOPOB ISl TTOYB,
BOBJICYEHHBIX B c€BOOOOPOT. B xo1e naHHOI pabOThI OBUIM MOJYyYE€HBI OCHOBHBIE
terodunyeckue XxapakTepuctuku (Apxanrenbckas, 2004) (3aBUCUMOCTH
temmneparyponposognoctu (k, cm?/4) or o6bemHON BraxkHOCTH (%)) IS BCEX
n3yudaembix Toppo3zemoB. Ha pucyHke 8 npencraBieHbl KpuBble 715l TITyOUHBI 5-15
CM.

[Ipu cpaBHEHUM 3HAYEHUN TEMIIEPATYPONPOBOJHOCTH C MHUHEPAIbHBIMU
MoYBaMH MbI HaOJoJaeM €€ yMmeHbllieHue. Tak st Topho3eMOB pe3yJbTaThl
SKCHEPUMEHTA JIeKAT B IMana3oHe B quanasone 2,1-4,5 cm?/4. B To Bpems Kak JUIs
MHHEPAIIbHBIX II0YB 3HaYeHHs MOryT moxomuth no 20-30 cm?/u (Illemn, 2005).
OOmmit BUA KPUBBIX HOCUT KyMNoJIOOOpa3HbIM Xapaktep. B cpeanem, Mbl
Ha0JII0/1aeM YBEJIMYEHUE TEMIIEPATyPONPOBOIHOCTH JI0 3HAUYCHUM BIAKHOCTH 65-
75% nns TOpdO3eMOB APEBECHBIX U APEBECHBIX MOJCTUIAEMBIX TPaBSIHBIM

OCOKOBBIM TOP(OM.
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Haubonpimme oTAWYMS OT BCEX HMMEIOT TOp(O3eMbl arpoMHUHEpalbHBIE U
THUITHOBBIC. Y TIEPBBIX KPHBas JICKUT BBIIIE OCTAIBHBIX, M MbI HAOII0aeM MaJcHUE
TEMIIEPAaTypPOIPOBOJHOCTH NpH BIaXXHOCTH yxe 40%. B To BpeMsi Kak TMITHOBBIX
Hao0OpOT, YBEIMYEHUE 3HAUCHH k, TMPOUCXOIUT MPaKTUUECKHU 1O BEIMYHUHBI

BIIAXKHOCTH 90% M TOJIBKO MTOTOM MPOUCXOIUT HEZHAYUTEIBHOE MaJICHHUE.

—e— pPa3BUTHIC HA IPEBECHOM
k, cM2/a PAsBHTLIC Ha PEBECHO
30 Topde, moJcTUIaeMbIe
’ OCOKOBBIM
4.5 —®—Ha MOILHOW IPEBECHOL

Top(hsIHOM 3aIeKN
4,0 /—?.
pa3BUTHIC HA APEBECHOM
3,5 / \ Top(e, HOACTUIAEMBIE
3aJICKBIO TPABSHOTO,

OCOKOBOTO TOpda

3,0 —e— arpoMMHepaIbHbIE
2,5
Ha Pa33HOTPABHO TMITHOBOM M
2,0 TUITHOBOM TOpde
0
1,5 0, %

0 10 20 30 40 50 60 70 &80 90 100
Pucynok 8 — OcHoBHas Teruopu3ndeckasi XapakTepucTuka Topho3eMoB Jist

riyOuHsI 5-15¢cm.

OO6miee pacrnonaoXeHue KPUBBIX NJiE TOPPOB CXOKHUX MO CBOWCTBAM HOCHUT
CKyueHHbIH  xapakTtep. Ho  HaOmomaeTcss  HE3HAUUTENIbHOE  HM3MEHEHHUE
PACIIONOKEHUSI KPUBBIX N1 TOP(POB, OTIMYAIONIUXCA MO CBOMM CBOMCTBaM. DTO
TOBOPUT O TOM, 4YTO MpPHU BOBJICYEHUU HUX B CEBOOOOPOT WM MpPHU JIPYyrom
UCIOJB30BaHUU (HAmpuMep, TMOYBEHHbIE KOHCTPYKIIMM) HaM HEO0O0XOJIUMO

YYUTBIBATh UX CBOWCTBA.

3.2 3aBUCHUMOCTH OCHOBHOM THAPO(DU3NYECKON XapaKTEPUCTUKH OT OCHOBHBIX
CBOMCTB TOp(ho3eMOB

B pamkax mnpoaenaHHod paOOThl OBUIM 3KCIEPUMEHTANIBHO MOJYYEHbI

kpuBsie OI'X B ob6nactu pF paBHoro 1-3 nmna Topdo3eMoOB pa3zauyHOTO
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0OTaHMYECKOI'0 COCTaBa HACHIITHBIX M HACHIITHBIX YILUIOTHCHHBIX 06pa3u013. Kak u B
CIyda€ C MHHCpPAJIBbHBIMU ITOYBAMH IUJIOTHOCTH BJIMACT Ha ITOJIOKCHHC KpHBOfI
BOAOYACPKUBAHUS.

beiio IMPOBCACHO CPABHCHUC KPHUBLIX JJISI YINIOTHCHHBIX U PBIXJIbIX O6p33L[OB.

JlaHHBIE C PKCTIEPUMEHTAILHOU TUIOTHOCTBIO TIPEICTaBJICHbBI B Ta0mHIE 3.

Tabnmuma 3 — 3HaueHHWs] IUIOTHOCTU JUIsl HACBIMHBIX O0Opas3loB MpuU

OnpeIeIeHUH OCHOBHOM TUIpOU3NIECKON XapaKTEePUCTUKH.

IT510THOCTB HACBIITHOTO
YIUIOTHEHHOTO 00pa3ia,
r/cm’
['mybuna | I'myOuna 25- | I'myOuna 5- | T'myOuna
5-15cMm 40cm 15¢cm 25-40cm

I ;TOTHOCTH HACHEIITHOTO

Hassamue Tophosema pBIXJIOro obpasua, r/cm’

TOp¢03eMbl, pa3BUTHIE
Ha JipeBecHOM Toppe,
MMOJICTHIIAEMBIC 3aJICKBIO 0,35 0,35
TPaBSHOT'O, OCOKOBOTO
Topda
TOp¢03eMbl, pa3BUTHIE
Ha MOIITHOW APEBECHOM 0,32 0,28 0,49 0,44
TOpDIHOM 3aIeKHU
TOp¢03eMbI, pa3BUTHIE
Ha JipeBecHOM Toppe,
MMOJICTHIIAEMBIC 3aJICKBIO 0,43 0,49 0,5 0,51
TPaBSHOT'O, OCOKOBOTO
Topda
TOph03eMbl
arpOMHHEPAJIbHBIC
Topd03eMBbl Ha
Pa3HOTPABHO-THITHOBOM
Y TUITHOBOM Topde, 0,17 0,12 0,23 0,22
oboraieHHbIe
KapOOHaTaMU

0.4 0,46

0,75 0,21 0,9 0,3

Ha pucynke 9 npencrasnensl kpuBble OI'X B koopaunatax «pF- maccoBas
BrnaxxHoctb, W (%)» nnsa aByx rinyoun 5-15 (a) u 25-40cm (0) TopdozemoB

APCBCCHLBIX MMOACTHIIACMBIX TPpaBAHBIM B OCOKOBBIM TOp(l)OM.
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3,5
3,0

2.5 TN

2,0

—e— PBIXJIBII

1,5 IUIOTHBIN
1,0
0,5
0,0

Y

W,%
90,0 110,0 130,0 150,0 170,0 190,0 (a)

3,5
3,0
2,5
2,0

pF —e— PBIXJIBII
1,5

IJIOTHBIA
L0 \
0,5

0.0 W%

90,0 110,0 130,0 150,0 170,0 190,0 210,0 (6)

Pucynok 9 — OcHoBHas rusipopu3ndecKasl XapaKTEpPUCTUKA JIJIsL PHIXJIOTO U
VIUIOTHEHHOTO TOp(o3eMa JIPEBECHOr0, MOJCTHIAEMOTO TPaBSHBIM, OCOKOBBIM

topdoM riryOunsl 5-15 cMm (a) u 25-40cwm (0).

VYIoTHEHHEe B JaHHOM CJydyae BbI3bIBAET HEOJHO3HAYHOE CMEIEHUE
KpuBOH. B 00mactu HU3KKUX 3HaUeHu pF Mbl BUAMM CMEIIEHUE KPUBBIX B CTOPOHY
OOJBIINX BIAXKHOCTEH, B TO BpeMs Kak Il r1yOuHbl 25-40cM npu yBEIUYEHHUH
3HaueHUi pFKpuBas cmemaercs BIeBO.

[Ipu sToM nnsi Topdo3eMOB HAa MOIIHOM ApeBecHOM Top(sHON 3anmexu
(pucynok 10), arpoMuHEpaTIbHBIX (PUCYHOK 12) M TMITHOBBIX (pUCYHOK 13) kapTHHA

HECKOJIbKO HMHas. 3I[€CI) BJIMSIHUC YINIOTHCHHUA CXOKC C MUHCPAJIbHBIMU ITIOYBaAMHU. B
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o0JytacTu HU3KKMX 3HaUeHni pF KpuBas cMemiaeTcs BiIeBo. Takoe n3MeHeHHe KpUBOH
BEPOSITHO CBSI3aHO C M3MEHEHHMEM TOJIIHMHBI KAMWIISPOB (CTAHOBSTCS TOHBIIIE),
BBI3bIBASI MPU 3TOM YMEHBUICHHE 3HAYEHHUUN BIIAXKHOCTH, 32 CUET YMEHBIICHUSA
KOJIMYECTBA KPYIHBIX KalNWUISIPOB, KOTOPbIE YACPKUBAKOT Biary. lakas
3aBUCUMOCTb HaOJt01aeTcs IS ABYX TIIyOUH.
pF
3,5
3,0

2,5 \'\
—e— PBIXJIBII

2,0 —

JIOTHBIA
1,5

1,0
0,5

0.0 W%

80,0 100,0 120,0 140,0 160,0 180,0 200,0 (a)

pF
3,5
3,0

2,5
20 —e— PBIXJIBII

15 - IJIOTHBIA
1,0 \‘\\‘
0,5

0.0 W%

90,0 110,0 130,0 150,0 170,0 190,0 210,0 230,0 (6)

Pucynok 10 — OcHoBHas ruipopu3nuecKasi XapakKTEPUCTUKA JJISI PHIXJIOTO U
YIUIOTHEHHOTO TOp(do3eMa Ha MOITHOM JpeBeCHOU TOP(DSIHOM 3alieku, TITyOUHBI 5-
15 cm (a) u 25-40cm (6).

Topdo3eMbl JpeBecHbIE MOACTHUIAEMBIE TPaBSHBIM U OCOKOBBIM TOp(OM
MMeEJIA CaMyI0 BBICOKYIO CTETIEHb Pa3I0KEHUs U 30JbHOCTh CPEIU BCEX M3yUaeMbIX

noyB. [{ns rmyOunsl 5-15 cm (pucyHok 11 a) usmenenue nonoxenust kpupot OI'X
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MMEET B [EJIOM AaHAJOTWYHBIA XapakTep IO CPaBHEHHIO C JPEBECHBIMHU
topdozemamu, oaHako mis rayounsl 25-40 cm (pucyHok 11 6) yminoTHeHue
CMeIlaeT KpUBYIO BIPaBO Ha BceM auana3zoHe uccienoBanHoro pF. Ho ocobenno
3aMeTHO 3T0 cMmenieHue B obmactu pF ot 0.5 mo 1.5, T.e. B 00nacTu KpymHBIX
KanwuisipoB. BeposATHO, B JaHHOM ciydae yIUIOTHEHHWE OOpa3loB NPUBOIUT K
YMEHBIIICHUIO DPACCTOSIHUAA MEXKIy 4YacTHUIAMH, BCIEACTBHE YETO BO3PACTaeT
KOJIMYECTBO KANWUIIPOB ME30-pa3MEpOB, B KOTOPBIX BOJA YJIEPKUBACTCH.
KpymnHble ke Kanwuispel 3aMETHO YMEHBIIAIOTCS, YTO M BUJIHO Ha pUCYHKe 11,

0COOEHHO B 001aCTH HEOONBIIKNX 3HAUEHUH PF, T.€. KPyIMHBIX KalUJJISPOB.

95
3,0
2,5
2,0 —&— PBIXJIBII
1,5 | \\'\. IUIOTHBIN
1,0

0,5
0,0 W,%
80,0 100,0 120,0 140,0 160,0 180,0 (a)

3 R

3,0

2,5

2,0 —&— PBIXJIBII
1,5 IUIOTHBIN
1,0

0,5
0,0 W, %

90,0 110,0 130,0 150,0 170,0 190,0 (6)
Pucynok 11 — OcHoBHas rugpodu3nuecKasi XapakTepUCTUKA JJISI PHIXJIOTO U
VIUIOTHEHHOTO TOpQo3eMa JIPEBECHOr0, MOJCTHIAEMOr0 TPaBSHBIM, OCOKOBBIM

topdoM riryOunsl 5-15 cm (a) u 25-40cwm (0).
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F
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pF
3,5
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2,5

2.0 —&— PBIXJIBII
1,5 IUIOTHBIN
1,0 \

0.5
0.0 W%

100,0 150,0 200,0 250,0 300,0 350,0 (6)

Pucynok 12 — OcHoBHas ruipopu3nuecKasi XapakTEpUCTUKA JJISI PHIXJIOTO U

YIUIOTHEHHOTO TOp(o3eMa arpoMUHEpaIbHOT0, TIIyOUHBI 5-15 cm (a) u 25-40cm (0).
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Pucynok 13 — OcHoBHas ruipou3nuecKasi XapakTepUCTUKA JJIsl PHIXJIOTO U

YVIUIOTHEHHOTO TOp¢03eMa TMITHOBOTO, TIIyOuHBI 5-15 cm (a) u 25-40cMm (0).

BTopeiM ¢akTopom, BIMAIONIUM Ha moyiokeHue KpuBod OI'X sBusercs
coaepKaHhe MaKpPOIJIEMEHTOB, UM B OTHOIIEHUH TOPQSHBIX IMOYB, - 30J1bHOCTh. K
30JIBHBIM 3JIEMEHTaM Kak npaBwio oTHocsATes P, K, Ca, Mg u np. B coctase 305161
JTaHHBIX TOP(HOB HAOII0aeTCs MOBBIIIEHHOE cosiepkanue Ca u Fe, B To Bpems, kak
1 B OonpmuHCTBE TOpoB conepkanue K B HUX He3HaumTenabHOE. [ maHHBIX
MOHOB XapaKTEepeH TaKOW MPOIleCC KaK THApartalus — oOpa3oBaHHE THIPATHOU
obonouku. B mpouecce mnomamaHuss BOJBI B TOYBY JOJDKHO MPOUCXOJUTH

CBSI3BIBAaHHUE BOJIBI 32 CUeT 00Opa30BaHMs T'HJPATHPOBAHHBIX MOHOB B pacTBope. K
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TOMY K€, MOXKET MPOUCXOJIUTh 00pa30BaHUE KPUCTAIIIOTUIPATOB, KOTOPHIE TaKkKe
co/iep>KaT MOJEKYJbl BOJAbl. B TMoYBe cojaep:karcs pa3iuvHble COCTUHECHUS
METAJIJIOB, KOTOPBIE B CBOIO OYEPEIb MOTYT B3auMOIecTBOBATH ¢ Bojoil (Illenn u
ap., 2018). B aTom cityuae OyAeT mpoXoAuTh pa3pyuieHrue (BO3MOKHO, YACTUIHOE)
KPUCTANIMYECKON PEeIIeTKH W TMOCHeAyronias cojbBataius (Tuaparaius) HOHOB.
Takum 00pa3oM, eciii 4acTh BOJABI CBSI3bIBAETCS XMMHUYECKH, TO TOBBIIIAETCS
BOJIOY/IEPKUBAIOIAs CIIOCOOHOCTb.

CrnenyromuM BaXXHbBIM  CBOMCTBOM  TOPGO3EMOB  SIBJISIETCS  CTENEHBb
paznoxenus. [lox Helt Mbl OyZieM MOHUMATh COJEpKaHUuEe 0ECCTPYKTYPHON MAacCHhI,
MMEIOIIEN B COCTaBE T'YMUHOBBIE BEIIECTBA M OCTATKU pacTeHU. B mpenpraymmx
riaBax OBbUIO OMHCAHO, YTO MPU MCCYIIEHUU TOP(DSIHBIX TOYB H3MEHSETCS
COJIep>KaHHE BJIard B BEPXHUX TOPU30HTAX, YTO HEU30EKHO MPUBOJIUT K AKTUBHOMY
Pa3NIOKEHUIO, 32 CUET HM3MEHEHHUs a’pOOHBIX YycinoBui. CTeENneHb pa3aoKeHUs
SBJISIETCS CBOMCTBOM, Ha KOTOPOE€ BJIMSET HECKOJBKO (PAKTOpPOB, B TOM HHUCIIE
YPOBEHb TPYHTOBBIX BOJI, TOYBOOOPA3YIOIINE MOPOAbI, UCIIOIH30BAHUE 3E€MEIIb B
pPa3IMUHBIX CEBOOOOPOTaX C pa3IUYHBIMU KyibTypamu. [lpu ucnonap3oBaHuU
MpOMAIIHBIX KYJIBTYp TMpolecc wuaer Haubonee 3PPEKTUBHO U OBICTPO
(«IIpupomooOycTpoiicTBO modechsi», 2019, koinekTuBHas MoHorpadus Moj
penakmuei FO.A. Maxaiickoro u ap., kaura 4, Tom 2). Ha topdozemax Axpomckoit
JIOJIMHBI TaKUE KYJbTYPhI HCIOJIB3YIOTCS JOBOJIBHO YacTO (Hampumep, KapTodeb),
YTO MPUBOJUT K 3aKOHOMEPHO OOJIBIIINM BEJIMUMHAM CTENIEHU Pa3I0KeHUs OT 61 10
87%. MbI pacCMOTpEIH, KaK U3MEHSIETCS BOAOYIEPKUBAIOIIAsl CHOCOOHOCTH TOYBBI
C Pa3JIMYHON CTENEHbIO pa3yioxeHusi. OJJHUM U3 OCHOBHBIX (DaKTOPOB, BIUSIOIIUM
Ha OI'X, sBusiercss pa3Mep 4YacTUIl: NPU €ro YMEHbBIIEHUHU, YBEIUYHUBAECTCS
BoJloyiepkuBaHue. CaM MpoIece pa3ioKeHUsl MpeAcTaBisieT co00i n3MeIbYeHue
TOphAHON MacChl, KOTOpasi HAUMHAET HAIIOMHUHATh KOJUIOUJATBHYIO0 MAacCy TEMHOTO
useta (Illeun u 1p.2018). B xoj€ 3KcniepuMeHTa aHAOTHYHAS 3aBUCUMOCTh Obla
BBIIBJIEHA M i1 HUCCIEAYyeMbIX TOPHO3eMOB: TIPU YBEJIMUYECHUH CTENEHU

Pa3I0KCHUA, KPpHUBad CMCINACTCA BIIPABO.
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Hamu ObUIO paccMOTpPEHO BIIMSIHUE OCHOBHBIX CBOWMCTB TOP(HO3EMOB Ha
BOJIOyiepKuBaHue. M3 pacCMOTpPEHHBIX JaHHBIX BUJHO, YTO BCE TPU CBOMCTBA, -
IJIOTHOCTh TOP(HO3EMOB, HUX 30JIbHOCTh U CTENEHb pPa30XKEHUs SBISIOTCSA
BaXXHEUIIMMU (hakTOpamMu BOAOYIEpKUBaHUS Top(]o3eMoB. BrosHe MOHATHO, 4TO
B JJaJIbHEUIIIEM, ITPU BBICTPauBaHUU NeAoTpaHcPepHBIX QYHKIUN 1151 TOP(HO3EMOB,
ATU TpU (PakTopa JIOHKHBI UCIOIB30BAThCSA KaK apryMEHThI B MeA0TpaHCEpHBIX
¢byukusax. Tenepp pacCMOTpPUM KakO€ U3 TMEPEUMUCICHHBIX CBOMCTB BHOCHUT
HauOONBIINHN BKJIaJ B MOJ0KEHUE KPUBOU. BbutN mosydeHbl TpexMepHbie rpaduku
3aBUCUMOCTH BJIQXXHOCTH MPU OJTHOM U TOM K€ 3HAUCHHUH IaBJICHUU OT MIOTHOCTH,
30JIbHOCTU U CTETICHU Pa3I0XKEHUSI.

Ha pucynke 14 mnpencraBiieHa 3aBUCUMOCTH BJIQXHOCTH OT 30JbHOCTU U
CTEMEeHU pasyioxkeHus. ['paduk MNOKa3bIBa€T 3aBUCUMOCTb, AHAJIOTUYHYIO TOM
KOTOPYIO MBI OMKUCAIN OTIENBHO ISl KaXKJ0T0o cBoicTBa. [Ipu 3TOM 3aBHCUMOCTH
HE JIMHEIHAas. YBeIn4YeHue 30JIbHOCTH AaeT 0oJiee pe3Koe MoAHsITUE rpaduka, yeM
YBEJIMUEHUE CTETICHU pa3iokeHusi. TeM caMbIM BUJIHO, YTO 30JbHOCTh OKa3bIBaET
OoJplllee MO CPaBHEHUIO CO  CTENEHbIO  Pa3loKEeHUs  BIUSHUE  Ha
BOJIOYIEPKUBAIOIIYI0 CHOCOOHOCTh. [Ipu 3TOM HEIMHEHHOCTh 3aBUCUMOCTHU

TOBOPUT O BIUSHUM IPYTHX CBOMCTB TOp(a, CKopee Bcero 00TaHUYECKOT0 COCTaBa.
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o' LGN

o, & W > 200
I <184
I < 164
2 < 144
<124
] <104
B <84
M <64
<44

Pucynok 14 — 3aBucumocTh BIaXHOCTH (MaccoBble %) OT CTENeHU

paznoxenus (%) u 30apHOCTH (%).

CpaBHUM BJIHMSIHUE UIOTHOCTU U CTENIEHU PA3JIOKEHHUS, AJIsl ITOTO MTOCTPOUM
rpaduk B koopauHaTax «IIOTHOCTb-CTENIEHb Pa3l0KEHUS-BIaXKHOCTDY (PUCYHOK
15). 3aBUCMMOCTbD IS CTETIEHU Pa3I0KeHUs coxpaHseTcs. OTHAKO CTOUT OOPATUTD
BHUMAaHHE Ha IUIOTHOCTh. Ee yBenuueHwe paer Oojee pe3Koe YyBEIWYEHUE
BJIQXKHOCTH, AHAJOTUYHO CIy4al0 C 30JIbHOCTbIO. MOKHO cC/enaTh BBIBOJ, YTO
IJIOTHOCTh W 30JIbHOCTh BHOCST HauOOJBIIMN BKJIAJ B BOAOYIEPKUBAIOIIYIO
CIIOCOOHOCTh B CPAaBHEHUU CO CTEIEHbIO pa3ioKeHusl. Buaumo, 3Tu 1Ba CBOWCTBA
1 OyyT SIBJISITHCSL OCHOBHBIMU MPU OMPEACICHUU NeA0TpaHCHEPHbIX PYyHKIMM 1715
topdozemoB. OnHAKO, CJIEAYEeT YYUTHIBaTh, YTO B JAaHHOM Clly4ae, Mbl
paccMmarpuBaiu Topdo3eMbl BepXHEBOKBS, B YaCTHOCTU, SIXPOMCKOH JOJIMHBI.
Bnonne BeposiTHO, 4TO it TOP(HO3EMOB JPYroro MPOUCXOXKJIECHHUS U COCTaBa
MPUBEICHHBIE 3aBUCUMOCTH MOTYT UMETh Jpyrol BuI, dYTo TpeOyer

TOTIOJTHUTENBHBIX UCCIIENOBAHUI B 3TOM 00J1aCTH.
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CpaBHI/IM BKJIaAd 30JbHOCTH H IINIOTHOCTH IIO rpa(bmcy B KOoOpAauWHaTax

«IInotHocth — 30pHOCTH — Braxknocts» (pucynok 16). Ha rpaduxe BuaHO, 4TO

INIOTHOCTB OKa3bIBACT Iropa3ao 0oJIee CHIIbHOE BIIMSTHHUE HEKEJIM 30JIbHOCTb.

M > 120
I <104
<84
[ <64
M < 44
M <24

PrcyHOK 15 — 3aBHCUMOCTD BIAXXKHOCTH (MaccoBbIe, %) OT IIOTHOCTH (T/CM>
b

1 ctenieHu pasznoxeHus (%)

Sl A 10N

140
M <132
B <112
[1<92
<72
B <52
M <32

PucyHok 16 — 3aBUCUMOCTE BIa)KHOCTH (MaccoBble %) OT MIOTHOCTH (T/cM?)
1 30ibpHOCTH (%)
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[To rpadguky MBI MOKEM CKa3aTh, UTO MPHU YBEIWYEHUU MIIOTHOCTHU OT 0,2 10
0,5 r/cM® MBI BUIMM yBeM4YeHHE MaccoBoi Baaxnoctu ot 40 10 155%, B To Bpems
Kak MMPHU YBEJIUYEHUH 30JbHOCTH OT 16 10 30%, BnaxHOCTh yBenuuuBaerca ot 20
10 60%. Takum 00pa3oM, IIJIOTHOCTh OKa3bIBaeT O0Jiee 3HAUNTEIbHOE BIMSHHUE HA
3HA4YE€HUS BIAKHOCTHU.

[lonyueHHble JaHHBIE OBUIM aANMPOKCUMUPOBAHbI ypaBHEHHEM BaH
I'enyxtana (ypaBHenue 1, mpuBeneno B riase 1.1 «OcHoBHas ruapodusnueckas
XapakTepucTukay). Bce mapaMeTpsl anmpoKCUMAIIMU MOJYYalOTCsl 3HAYUMBIMH C
ypoBHeM 3HauumocTtu 0,001-0,05, kpome mapameTpa «a» - BEIUYMHBI OOpaTHOU
naBieHuto Bxona Bo3ayxa (IIpunoxenue 3, Tabnuisl 1-12). Panee 0110 OTMEUEHO,
yTo 3Ta Touka Ha rpaduke OI'X s Topdho3emMoB BhIpakeHa ciabee 4em st
MUHEPAIbHBIX. DTO OOBACHSIETCA OJTHUM U3 CBOMCTB TOP(OB: NJIsl TaBJICHUS BXOJa
BO3/yXa JOJKHBI OBITh JKECTKME CTEHKHM KamWUIApOB, KOTOpble y TOpGOB
OTCYTCTBYIOT. W MBI MOXEM TOBOPUTH O HEIOCTATOYHO BBICOKOM WU
HE3HAYUMOCTH  Tapamerpa «a» KoTopas  o0OycloBlieHa  (hU3UYECKUMU
0COOCHHOCTSIMU TOPPO3EMOB, UX YCATKOU U HAOyXaHUEM.

[Ipoananu3upoBaB Bce MOIY4YEHHbIE TpauKU, MOXKHO CHAENaThb BBIBOJ O
BJIUSIHUU TaKUX CBOMCTB KakK: IJIOTHOCTh, 30JbHOCTh U CTEMEHb PA3J0KECHUS Ha
MOJIOKEHHE KPUBOW BoJOyAepkuBaHusa. Haubonpliee BIUSHUE OKa3bIBAET
mI0THOCT. Jlake ManosaMeTHble ee wu3MeHeHus, Ha 0,15 r/cM’Bemyr K
3HAYUTENIbHBIM cMenieHus M kpuBoii OI'X. B To Bpems kak yBelIHM4YeHUE 30JIbHOCTH
U CTENEHU pa3JIOKEHMS TOKA3bIBAET AHAJOTUYHYIO 3aBUCHUMOCTb, OJIHAKO HX
BIIMSIHUE BBIpaXXEHO ropa3no Oosee cinabo. BeposTHO, MMEHHO 3THU CBOWMCTBA
TOph03eMOB OoynyT CBOMCTBaMU-IIPEIUKTOPAMHU npu MOJTy4YEeHUH
nenoTpaHchepHbx (YHKIUNA I OpPraHOTE€HHBIX TOYB, TaK KaK MMEHHO JTHU
CBOMCTBa B HaWOOJIBIIEH CTENIEHU BIUSIOT Ha nojoxeHue u Gopmy OI'X. B cBsizu
C BBIIIEYKa3aHHBIM, MpEIJaraeTcs co3/aBaTh 0a3y MaHHBIX U PACCUUTHIBATh
nenotpanchepubie GyHKIUU sl TOPGO3EMOB C YKa3aHUEM IUJIOTHOCTH TMpHU
onpenenennn OI'X, 301bHOCTH, OOTAHUYECKOTO COCTaBa M CTENEHU Pa3JI0KECHUS

TOphAHBIX 00PA3IOB.
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3.2.1 I'ucrepe3nc 0OCHOBHOU TUIPODU3NIECKON XapaKTePUCTUKH TOPHO3EeMOB

[Tpu n3yueHun 0CHOBHOM THAPOPU3NUECKON XapaKTEPUCTUKH ITOYB OOJIBIIOE
BHUMAaHHE YJIEISAETCS €€ TUCTEPE3UCY, O0YCIOBIEHHOMY pa3JIMYUsIMU B IPOLIECCAX
ee TMOJYYEHHs] — WCCYIIeHUS WU yBIaxHeHus. [lpu MojenupoBaHUU STUX
MIPOLIECCOB ISl MUHEPAJIbHBIX ITOYB UMEETCS JOCTATOYHOE KOJMYECTBO JJAHHBIX, HA
OCHOBE KOTOPBIX MOXHO MPEACKa3bIBATh MOBeAeHUE Biaru. CymecTByIOT MOJEIH
U pPAaCUETHbIE NPOLEAYpPbI, KOTOPBIE IO3BOJSIOT YUYUTHIBaTh TI'HCTEPE3UCHBIE
asieHus (Mady, Shein, 2021; Kool and Parker, 1987; Mady, Shein, 2018; Likos et
al., 2014; Lamorski et al., 2017; Shein, Mady, 2018; Simtnek et al., 2008; Van
Genuchten, 1980). B To Bpems Kak i1 OpraHOTEHHBIX MOYB TaKUX JAHHBIX HET.
[Ipu ucnonb30BaHUM B CENBCKOM XO3SIIICTBE ATO HEOOXOAMMO 3HATh B TOM YHCIIE
IUISL OPOILEHHUSI, pacyéTa HOpM nojuBa. B nanHol pabote ObUIM MOTyYEHbI KPUBbBIE
OI'X B pexuMmax HCCylleHus W yBiaxHeHHs. Kpome TOoro, He coBceM SICHO
BCJICZICTBUE KAKUX M B KAaKOH CTENEHU THCTEPE3UCHBIEC SIBJIEHHUS CBOMCTBEHHBI
Topdozemam.

KpuBbie ObUTM mONy4eHBI AJiE TOP(PO3EMOB NPEBECHBIX, MOJICTUIAEMBIX
TPaBSIHBIM U OCOKOBBIM TOpPGOM, TOp(PO3eMOB arpoMUHEPATBHBIX U TOPPO3EMOB Ha
Pa3HOTPABHO-TUITHOBOM M TMITHOBOM Topde. i Kakaoro Buaa ObLIO B3SATO MO 2
riyounsl: 0-20cm u 20-40cm. Jlyid Bcex MOJIyYEHHBIX KPHUBBIX OBUIO BBISBICHO
SBJICHHE TUCTEPE3HUCA.

Ha pucynke 17 mnpencraBiieHbl MNOJYYEHHBIE KpPHUBBIE ISl JPEBECHBIX
Topdo3emMoB B KoopauHatax «pF-OObeMHas BiaXHOCTH». KpuBblE HMEIOT S-
oOpa3HbIi XapakTep, 4TO B LEJIOM IMOBTOPSIET POPMY MUHEPAIBbHBIX MOYB. OAHAKO,
KaK M KpUBBIC, TOJIyYEHHbIE B JPYTMX HAIKUX SKCIEPUMEHTAaX, MUMEIT Ooliee
maBHyo popmy. Touka neperuda B oonactu pF 1,5 Beipaxena cinado. Hanbonbiee
3HaueHus BIaxkHOCTH 60% u 95% coorBercTBYIOT pF paBHOMy 1,15 mi1s rimy6oun 0-
20 m 20-40cm cooTBeTCTBEHHO. [IpM HM3KHMX 3HAYECHUSAX BIIAXKHOCTU KPUBBIE
UCCYUIEHUS U YBIAXXHEHHS MPAKTUYECKH «CKJIEEHBD» JAPYT C JAPYroM, T.€. UMEIOT
ONM3KHME 3HAayeHUs BIAXKHOCTH MNpU oOJuMHakoBoM 3HaueHuun pF. Jlanee c

YMCHbBIICHUCM 3HAUCHUM JaBJICHUA BJIaru (C Yy4€TOM 3Ha1<a), KPpHUBBIC HAYWMHAIOT
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«PaCXOAUTHCS», JOCTUTasi MAKCUMAJILHOTO 3HAYEHUSI PU HAUMEHBIIEM 3HAYCHUU
pF. Takoil BHemHWII BUJI KPUBBIX MOKa3bIBaeT sBjIeHUE rucrepesuca. Crout
oOpaTtuTh CHUMaHUE, 4YTO (QopMa KPUBBIX [JIs HCCYUIEHUS U YBIAXXHECHUS
OTJIMYAIOTCS: B PEKUME YBIAXKHEHUS KPUBBIE UMEIOT 0OoJiee T1aBHYI0 (OpMY, TOUKHU
neperuda NpakTUUeCKu OTCYTCTBYIOT. CleAyeT OTMETHUTh, YTO KPUBBIE UCCYIICHUS
U YBJIQXHEHUS] UMEIOT MAaKCUMAaJIbHbIE Pa3IN4Ms BO BIAXKHOCTH IPHU JABICHUAX
BJIard OJU3KUX K eJuHuIle. BeposiTHO, B OpPraHOTEHHBIX MOYBAX 3TO SIBJICHUE
CBSI3aHO TMPEXKJE BCEro C pa3jIuyueM KpPHUBBIX YyCaJKd (BETBb HCCYIICHUS) U
HaOyxaHusi (BE€TBb yBJQXHEHHUs). DTU Pa3auyusi B MOPOBOM MPOCTPAHCTBE MpHU
ycaJke 1 HaOyXaHUU U MPUBOJST K CTOJIb 3aMETHBIM pazinuuusaM kpuBbix OI'X npu
YBIIQXXHEHUH U UCCYIICHUHU.

[Ipu HanmeHbiieM 3HaueHu” pF HaOMI01aeTCsl MAKCUMAIbHOE PACXO0XKICHUE
KPUBBIX, caMasi IIMPOKas 4acTh NeTau ructepesuca. st rmyounst 0-20 cM pazHuna
MEXJIY COOTBETCTBYIOIIMMHU 3HAYEHHUSIMH BJIAXHOCTH cocTaBisieT 19%, a nma
riyounsl 20-40 cum - 34%.

Ha rucrepesuc Bnusitor Takue GpakTophl Kak HabyxaHue u ycaaka. TopdsHbie
MOYBBI  SIBJISIOTCS. KPYHNHOMOPUCTHIMM ~ CHUCTEMaMH, TMOABEPKEHHBIMU ATUM
nporeccaM. Takke BIUAET YroJl KOHTaKTa TBEPAOrO Tejia M BOAbL, OH MOXET
M3MEHATHCS B 3aBUCUMOCTH OT LIMKJIA, B KOTOPOM MOJIy4eHa KpUBasl.

AHaJIOTUYHBIE KPUBbIE OBUIM MOJYYEHBI TAKXKE W JJII arpOMHHEPATbHBIX
topdo3zemoB (pucyHok 18). B 3aBUCUMOCTH OT TOTO B KaKOM pEXUME ObLIU
MOJIyYEHbl KPUBBIE OHHM TaKXKe€ OTIMYAIOTCS: B PEXKHUME HCCYLICHUS] 3HAYCHUs
00bEMHON BIAXXHOCTH OOJbIE MPU OAMHAKOBOM 3HaueHun pF Hexenn uem B
pexKUME YBIIAXKHEHHUS.

st arpoMuHepanbHbIX TOP(HO3eMOB ObLIIO JOCTUTHYTO HAUMEHBIIIEE U3 BCEX
3HAQYEHUE BJIAXKHOCTHU B PEKUME UCCYIIEHUs (TepBasi TOYKA, C KOTOPOM HAYMHAJCS
skcriepuMeHT) - 41% nnsa rmyounsl 0-20 cm u 53% s rimyounst 20-40 cm. B
CpaBHEHHUHM C JApeBeCHbIMH Topdo3ema Touka meperumda B obmactu pF 1,5-1,8

BBIpaKCHaA 0osee SHAYUTCIIbHO, HO MCHCC APKO 4YCM B MUHCPAJIBHBIX I1I0YBax.
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Pucynok — 17 OI'X st Topd0o3eMOB JPEBECHBIX, TOACTHUIAEMBIX TPABSIHBIM

0cokoBbIM Topdom. ['myounst 0-20cm (a) u 20-40cMm (6)
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Pucynok — 18 OI'X anst topdhozemoB arpomunepanbHbiX. ['myOunst 0-20cM

(a) 1 20-40cMm (6)

Takke ObuIM TONydeHbl KpuBble rHucTepesrca OI'X a5 TUIHOBBIX

topdo3zemoB (pucyHok 19). OOuuii BHEIIHUM BUT X HE OTIUYAETCS OT CTaJIbHBIX
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KpuBbIX. [Ipy 3TOM TMITHOBBIE MOYBHI YJaJI0Ch HACBITUTH O 3HAYEHUM 00BEMHOMU
BIaxxHoctu 79 u 82% nns riy6un 0-20 u 20-40 cm cootBeTcTBeHHO. O01Ias hopma
KpUBOIl Oojiee mosioras, TOYKa Ieperuda MpakTUUYEeCKH OTCYTCTBYET B PEXKUME
uccyumenus. [Ipu 3ToMm B pexuMe yBIAXKHEHHSI MOKHO YBUAETh HE3HAUUTEIbHBIN
neperu6 npu pFpaBuom 1,8. «lletns» rucrepesuca, T.e. MIUPUHA MEXKIY ABYMS
KpPUBBIMH JOCTUTaeT 3HadeHus 35%, KOTOpOE SBISAETCS MAKCUMAIBHBIM IO
CPaBHEHMIO C JPEBECHBIMH M arpoMuHepalbHbiMH Topdozemamu. [lpu stom y
TUITHOBOTO TOpda B X0J1€ IKCIEPUMEHTa ObllIa HAMMEHbINAs MIOTHOCTSH - 0,2 u 0,15
r/cM® TS rryoun 0-20 u 20-40 cM COOTBETCTBEHHO. AHAJIOTUYHAS CBS3b MEXKIY

STUMH SIBJICHUSIMU OblIa Toka3aHa B crathe Rafraf, S. U np, 2016r.
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Pucynoxk 19 — OI'X s TopdozemoB runHoBbix. ['myounst 0-20cMm (a) u 20-

40cm (6)

SBneHue rucrepesrca OCHOBHOU THAPODHU3NUECKON XapaKTEepUCTUKUA UMEET
OoJbllIOE KaK HAy4YHOE, TaK M MpaKTU4YecKoe 3HadeHue. lIpu ucnonb3oBaHUU
TOph03eMOB B CEIIBCKOM XO35IMCTBE HEOOXOJMMO PACCUUTHIBATH HOPMBI IOJIUBA,
M3MEHSIOIIMECS NPU ydeTe rucrepesuca. MIMEHHO ajisi MpakTUYECKUX UeNeH, -
pacueToB HOPM U CPOKOB TMOJIMBOB HCIIOJBb3YIOT THUCTEPE3UCHBIE SBJICHHS,
MO3BOJISIFOIIME B PAJIE CTyYaeB SKOHOMUTH MOJIMBHYIO BOAY. JlJIsl TOUHBIX pacyeToOB
HEO0O0XO0IMMO 3HATh TUAPO(PU3NUECKHE CBOMCTBA MTOYB, B TOM YHUCJIE U THCTEPE3UC.

KonnuecTBeHHOE OMNHUCaHWE THUCTEPE3UCHOW PEAKIMU IIOYBBI BO BpEMs
IUKJIOB BBICHIXaHUS-YBIAKHEHUS HEOOXOAUMO [Jisi CO3JaHUsl U YJIy4IIeHUs
pacUeTHBIX MOJIENICH yAEpXaHWsl BiIard B IOYBE. Pe3ynbTaThl 3KCIIEPUMEHTOB
MOKa3bIBAIOT, YTO HA SIBJIEHHUE TUCTEPE3UCA BIHSIET IUIOTHOCThH, Pa3MEp YacCTHII.
Takke, 4TO KpHUBBIE MUMEIOT CXOKHI BHEIIHUW BUJ C MUHEPAIBbHBIMU MOYBAMHU.
HoBble pe3ynbTraThl MOTYT OBITH OYE€HBb IMOJE3HBI MPU MOJACIUPOBAHUHU MOTOKOB

BOJBI B ITOYBC.
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3.3 DKcnepuMeHTalIbHasl OLIEHKA HAJTUYUs TUCTEPE3NCA OCHOBHOMN
TeTUIO(PU3UIECKON XapaKTePUCTUKH TOPHO3EMOB

Jnst TopdAHBIX MOYB CYIIECTBYET Majio MH(OpMAIINU JJIsl PETYJIUPOBAHUS U
pacyeTHON ONTHUMM3ALMK HU3MEHEHUS] THAPOTEPMUUYECKOTO pPEXKHUMa, B OCHOBE
KOTOPBIX JICKHUT 3aBUCUMOCTh TEMIEPATypONpPOBOAHOCTH MOYB OT BIIAXKHOCTHU
(Apxanrenbckas, 2012). VIMeHHO 3Ta 3aBUCUMOCTb JIEKUT B OCHOBE pacyeTa
TEMIEPATYpPHOTO peXKHUMa TOYB, MO3BOJSIONIAS COBMECTHO U COMNPSIKEHHO
paccMaTpuBaTh BOJHBIN U TEIJIOBOU pEXKUMBI. JIeCTBUTEIBHO, €CIIH JJIs1 PACUETOB
BOJHOrO  pexkuma  ucnoisdyercss OI'X  (ocHoBHas — ruapodusnueckas
XapaKTepUCTHUKA), TO MJIA MOCIEAYIOIIUX, CBSI3aHHBIX C BIIAXKHOCTHIO PACUETOB
TEIUIOBOTO M TEMIEPAaTypHOrO  peXuma, HeoOXoauMa  3aBHCUMOCTH
TeII0(U3NYECKUX CBOMCTB OT BIAXHOCTU. JTa 3aBUCUMOCTb — HEJIMHEIHas
3aBUCUMOCTh TEMIIEPATYPONPOBOJHOCTA OT BIAXHOCTH, KOTOpasi BIIOJHE
000OCHOBaHHO  MOXET  ObITh  Ha3BaHa  OCHOBHOM  Teruiopuznueckoi
xapakTepucTukod. Topd oTnmgaeTcs CBOMMH CHeUUUUECKUMU (PU3MIECCKUMU
CBOMCTBaMU: HM3Kasi IJIOTHOCTb, TUJIPOPOOHOCTH B CYXOM COCTOSIHUH, PE3KUM
Ha0yxaHueM, [O0ATOMY  JIabOpaTOpHbIE  HCCIEIOBAHUSI  €ro  SIBISIOTCSA
3atpyauutenbHbiMu (Johnson et al., 2003; Tlozgusaxos, 2008). B nanHol rnase
MPEJCTABICHO BJIHMSHUE MPOLIECCOB MCCYIIECHUS U YBIAXXHEHHS Ha 3aBHCUMOCTH
Ko3(pduireHTa TeMIepaTypornpoBOAHOCTH OT BIAXKHOCTH C OLIEHKON BO3MOKHOCTHU
SIBJICHUSI TUCTEpE3Hca ITON 3aBUCUMOCTH B 3TUX MOYBAX.

[Tox ructepe3rcoM B GU3UKE MOUB MOHUMAIOT U3MEHEHUE (POPMBI KPUBOIA, B
3aBUCHUMOCTH OT HarpaBlieHHs uiu uctopuu npouecca (lleun u np., 2016; lleun,
2005). BonbmMHCTBO COBPEMEHHBIX HCCICIOBAHHMI HAIlpaBJICHBI HAa BBHISIBJICHUE
rUCTepe3nca /il KpUBOW BOJOYAEPKUBAHUSI MUHEPATbHBIX MOYB, B TO BpeMs KaK
JAQHHBIX 10  HAIW4YUI0 WIM  OTCYTCTBHIO THUCTEepe3uca s  KpUBOHU
TEMIEPATypOPOBOAHOCTH HA JAHHBIA MOMEHT IMpakTH4ecKku HeT. Kak n3BecTHO,
OolHa U3 Hauboyiee BEPOSTHBIX MPUYUH THUCTEPE3UCA - CIOXKHOE IOPOBOE
npocTpaHcTBO. CTpyKTypa MOpPOBOrO MPOCTpaHCTBA Topda 3HAUUTEIBHO

OTJINYAETCS] OT MUHEpaIbHBIX MOYB. Topd SBISETCI MaKpOMOPUCTOU CHUCTEMOM.
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[Ipu 3amonHEeHUU €ro Mmop BOJON MPOUCXOAMT 3HAUUTENIbHOE HaOyXaHHE, B TOXKE
BpeMsI HCCYIICHUE MOXKET MPUBECTU K COCTOSHUIO TuspodoOHOCcTH. [Ipu sTOM
MPOUCXOJIUT «IEPEYKIAqKa» YacTUIl, U CTPYKTypa MOPOBOTO MPOCTPAHCTBA
u3MeHsercs. JlJisi peryaupoBaHus TeMIEpaTypHOTO peXuma, HeO0OXOIUMO 3HATh
BIUSIOT JM YKa3aHHbIE TIPOILIECChl HA TMOJOXEHUE KPUBOM 3aBUCUMOCTHU
TEMIEPATYPONPOBOAHOCTH OT OOBEMHON BIAXHOCTH U HEOOXOJUMO JH 3TO
YUYUTHIBATh MPU pacyeTax.

BriOpanHbie OOBEKTHI HCCIIEIOBaHUS B HACTOAIIEE BpEeMsS aKTHUBHO
UCIIOJB3YIOTCS B CEJIBLCKOM XO3SIIICTBE, B CBSI3U C 3TUM HEOOXOJUMO 3HATh UX
OCOOCHHOCTH TEIUIOBOTO PEeXUMa. DTO MO3BOJUT BHIOUMpaATh 0o0Jjiee MOIXOMASIINE
KyJIbTYphl JJisl CEBOOOOpPOTa, a MPABWIbHBIM pacyeT TEeMIEPaTypHOIO pexXuma
MO3BOJIUT YBEIUYHUTH yPOKaMHOCTh. Bce 3TO MOXKET OBITh BO3MOXKHO TOJBKO B
cilydyae TOAPOOHOrO  HM3YUYEHHS]  3aBUCUMOCTH  TEMIIEpaTypONpPOBOJIHOCTH
TOph03eMOB OT BIAKHOCTH M COCTaBJIEHUHM MPOTHO3HBIX Mozeneil (Llleun u mp.,
2019).

Ha pucynke 20 (a), B kauecTBe npumepa, NpeIcTaBieH rpa@uk 3aBUCUMOCTH
TEMIEPATYPOIPOBOJHOCTH OT BJIAXXHOCTH TOopdo3eMa, pa3BUTOrO0 Ha APEBECHOM
Topde, MOACTIIIAEMOT0 3aEKbI0 TPABIHOTO, 0COKOBOTO Topda s ciost 0-20 cwm,
MOJTyYE€HHbIC HA CTAJUU UCCYIICHUS U CTaAuu YBIaxkHeHus. ['paduku umeror Bua
KYNOJ000pa3HOM  3aBUCHUMOCTH, CBOMCTBEHHOM JUIsi MHUHEPAJIbHBIX IOYB.
(Arkhangelskaya et al., 2015; Ghader, 2014; Usowicz et al., 2016). 3akoHoMepHO ¢
yBEIIMUEHUEM OOBEMHOTO COJACp)KaHWS  BJard, TEMIIEPAaTypONPOBOIHOCTD
BO3pACTAET, JOCTUTasi HAMOOJIbIIIETO 3HAYEHUS MpHU BiaxxHocTH 45-50% B 000ux
cinydasx. [Ipy MEHbIINX 3HAYEHUSAX BIAXXHOCTU HAOIIOAAEeTCS MJIABHOE U3MEHEHUE
3HaYeHUM Kod(pduireHTa TeMIepaTypornpoOBOJHOCTH, B 00OMX CIydasx pe3Koe
YBEJIMUECHUE HAUMHACTCS TP OTM3KUX 3HaUeHUsIX BiaxkHocTu 40 u 43% m1s riryOuH
0-20 u 20-40 cM COOTBETCTBEHHO. YBeJIMUeHUe NpoucxoauT ot 3,1 1o 4,2 cm*/4
(rmy6una 0-20 cm) u or 3,3 mo 4,2 cm?/u (rmy6una 20-40 cm). HamGonbmme
3HaYEHHE TEMIEPATyPOIPOBOJAHOCTH B OOOMX CIIydasx COCTaBJIsAOT 4,2 cm?/gac.

I[OCTI/IFEUI TOYKM MAKCHUMyMa 3HA4YCHUA TEMIICPATYpOIIPOBOAHOCTHU, HAYWHAIOT
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cHmXkKatbes. s rpadMKoB HA CTa UM YBIAXKHEHUS 3TO MEHEe BhIpakeHHO. Takoi
BHUJI 3aBUCUMOCTH MOXHO OOBSCHUTH YBEJIMYCHHUEM KOJIMYECTBA BOJbI MEXKIY
YacTUIIaMH, M COOTBETCTBEHHO YMEHBIIIEHHUEM KOJHUYECTBa TBEPAO(Pa3HBIX
KOHTAKTOB.

Jnst ryounsl 20-40 cM ObUTM MOJY4YEHBl AHAJOTUYHBIE 3aBUCUMOCTH.
MakcuMalnbHble 3HAYEHUSI TEMIIEPATyPONPOBOJHOCTA OJM3KU MO 3HAYCHUSIM K
rny6une 0-20 cM 1 cocTaBsoT 3,2 cm?/u. U3MeHeHHs: TeMIIepaTypOnpOBOIHOCTH
B BEpPXHEM T'OPU30HTE MPEACTABISIOT 00Jiee pe3KOe YBEJINYEHHUE, B TO BpEMS Kak
it TIyOouHbl 20-40 ¢cM OHU UMEIOT 0oJiee MIABHBIM XapaKTep U SPKO BHIPAKEHHBIX

MEepEenagaoB 3HAYCHUMN HET.
44
42 t
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3,6
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Pucynok 20 — I'paduku 3aBUCHMOCTH TEMIEPATYpPONPOBOAHOCTH OT BIIAXKHOCTHU
1U1st TOP(HO3EMOB APEBECHBIX, MOACTUIAEMBIX TPABSIHBIM U OCOKOBBIM TOpdom (a),

TOphH03eMOB arpOMHUHEPAIIBHBIX (0)

Ha pucynke 20 (0) npencraBieHbl KpUBbIe, MOTYyUYeHHBIE 11 TOP(PO3eMOB
arpOMHUHEPANIBHBIX ~C  AQHAJIOTUYHBIX [IyOMH. MakcuManbHOEe  3Ha4YeHUe
TEMIEPATYPONPOBOAHOCTH IOCTUTAETCS MPU 3HAYEHUSIX 00BEMHOMN BiaxkHocTU 40-
45%, un paBHbl 4,9 cM/a s rryOunbl  5-15 cm  (mas ryOunst  20-40
MPOCJICKUBACTCS aHAJIIOTUYHAsI 3aBUCUMOCTBH). [locie mocTHkeHHsT MaKcuMyMma
TEMIEPATYpONPOBOHOCTh HAUYMHAET CHUXKaTbes. [Ipu cpaBHeHuM rpaduKoB
UCCYLIEHUSI U YBIAXHEHWUS, HauOONbIINE  TOJIydYEHHbIE  3HAYCHUE
TEMIIEPATyPONPOBOAHOCTH TaKKe OMM3KU ¥ paBHEL 4,9 cM?/4 u 4,63 cM?/4 Ha cTaguu
MCCYIIEHUS U YBIIAXKHEHUSI COOTBETCTBEHHO 715t TiryOuHbl 0-20 cm; 4,9, n 4,8 cM/g
st tnyounsl 20-40cm. O6mwmit Bua rpadukoB MMEET Takke KyNmoJooOpa3HbIN
XapakTep.

JlaHHbBIE 3aBUCUMOCTH OBUIM MOJYYEHBI aJi1 Topdo3emMa Ha pa3HOTPaAaBHOM
TUITHOBOM U THITHOBOM Topde. (Ta0IuyHbIe JaHHbBIC MpeacTaBieHbl B [Ipunoxxenun

1). ITpu noctuxenun o6 beMHOM BiiaxkHocTH 60% HaOMIOAaeTCS pe3KOE YBETUUCHUE



90

TEMIIEpaTypOIPOBOJHOCTH B 2 pa3a. i gaHHBIX 00pa3loB OBLIM JOCTUTHYTHI
HanOOJbIINEe 3HAYEHHS BIAKHOCTH 83-84%. I'mmHOBBIN TOpd OTIMYAaETCS OT
OCTaJIbHBIX [0 CBOMM CBOMCTBaM, OH IPEJCTaBIsAET COOOM BOJOKHHCTYIO MAcCCy C
OCTaTKaMHu pacTUTENbHOCTU. [Ipu 3TOM B3sITBIE 00pa3lbl HAXOAWIHCH B JIECY U
JaHHBIA TOpQoO3eM B HACTOSIIEE BpeMs HE ITOJABEPKEH aHTPOIOTCHHOMY
BO3JICVCTBHUIO.

Pe3ynbpTaT HachlllleHUs IS TUMHOBBIX TOP(}O3EMOB, OTIUYAETCA OT
OCTaJNIbHBIX. B JBYX Npyrux ciaydasx, HaM yAaJOCh MPAaKTUYECKU BEPHYTHCS K
3HAUEHUIO BJIIAXKHOCTH, KOTOpPOE OBUIO IMOJIy4EHO IMpH HaChIIEHHH oOpasma. B
Cllyda€ C THUIIHOBBIM, IIpU JOCTHKEHHH BIAXKHOCTH 56-59% nanbHenmee
HACBIILIEHUE MPAKTUYECKH NPEKPATUIIOCH.

B Tabnuue 4 mnpeAcTaBieHbl OCHOBHBIE MapaMeTpbl AaNIpPOKCHUMAIIUU
3aBUCUMOCTH TEMIIEPATYPONPOBOAHOCTH OT BIAKHOCTH, TOJIyYEHHBIE B TPOTrpamMme
Statistica. Jlyiss cpaBHeHUS! KpUBBIX HaMH ObUla MPOBEJEHA aNMpOKCUMAIUs JABYX
KpPUBBIX  OJHUM  ypaBHeHHWeM. Tak Kak oOOmMd BUJ  3aBUCUMOCTHU
TEMIIEpaTypOIPOBOJHOCTH OT BJIAXKHOCTH HOCUT KYIIOJIO0Opa3HbI Xapakrep ObLIO
BBIOpaHO ypaBHeHUE napadoiinsl k(6) = a* 6 *2+b* 6 +c .

BakHO OTMETHUTB, UTO MOJIyYEHHBIE TTapaMeTphl Ipu ypoBHE 3HaunMocTH 0,05
OKa3bIBAIOTCS 3HAYMMBI TOJIBKO 17151 00pa31ioB rumHOBOro Topda ¢ rimyounst 0-20cwm,
a Takxke a1 Topdo3eMa JIPEBECHOTO IMOACTHIAEMOrO0 TPaBSHBIM U OCOKOBBIM
toppom - raybmna 20-40cM. sl APYrHX MOJIYYEHHBIX JaHHBIX YpPOBEHb
3HaunMocTu Bapeupyer ot 0,1 mo 0,2. BeposiTHO, HEOOXOAMMO YBEIHMYHUBATH
KOJIMYECTBO MMOBTOPHOCTEHN U YTOYHSATH METOJUKY  ONpEeAesICHUs

TEMIEPATYPOIPOBOAHOCTH J1A0OPATOPHBIMU METOIAMH.
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Tabmuna 4 — CrarucTuka mapamMeTpoB ammpokcumanuu (a, b u ¢) u ux
JIOCTOBEPHOCTh JUIsi KPUBBIX 3aBUCHMOCTH TEMIIEPATypOIIPOBOTHOCTH (K, CM*/4)
oT 00bemMHOUN BiaxxkHocTH (0, %) B pexMMax HUCCYIIEHUS U HACBIIMICHUS IO
ypaBHenuto k(0) = a* 6 *2+b* 6 + c (Ilpumeyanue - 3HaK H/JI yKa3bIBaeT HaA TO,

YTO KPUBbIE JOCTOBEPHO HE OTINYAIOTCS MpHU ypoBHE 3HaunMoctu <0.05)

Cragus
Cranus uccymenus
HAaCBIIICHU S
E Q ﬁ
o o ) a = 0:) o a g O:) 836
Topdo3ema ¥ g, = 8 5 2 5 8 = £ g E
> < T = H X T = I~ H H
S = M = O & M = AR O ©
— o @) o o
=0
Topdo3eMbl . a | -0,0021 | 0,0013 | -0,0003 | 0,0018 /1
pa3BUTHIEC HA 20 b 0,21089 | 0,1155 | 0,0651 | 0,1435 H/1
JIPEBECHOM c | -1,6586 | 2.4415 | 12246 | 2,615 /1
Topoe, a | 0,0012 | 0,0003 | -0,0023 | 0,0024 H/n
IIOACTUIIACMBIC
3ATIEKDIO 20- | b | -0,0944 | 00332 | 02476 | 0,1741 /1
TPaBsIHOTO, 40 H/IT
0COKOBOTO c | 46707 | 07886 | -2,1641 | 3.0714
Topda
0 a | -0,0084 | 0,0073 | -0,0023 | 0,0024 /1
. 5o | D | 0.6933 | 05278 | 02476 | 0,1741 /1
0;"1)‘;36“‘ ¢ | -10,0059 | 9.1225 | -2.1641 | 3.0714 | w/n
1" -
po- a | 0,0013 | 0,0009 | 0,0013 | 0,0016 /1
MUHEpaIbHbIA | 20-
40 | P | -0.0129 [ 00526 | -0,0354 | 0,0981 /1
c | 3,0480 | 06037 | 3,3979 | 1,2932 /1
. 0 a | 00011 | 0,0002 | 0,0009 | 0,0001 /1
opdosemet, 2(') b | -0,1054 | 0,0242 | -0,0972 | 0,0092 1/
Pa3BHITHIC Ha c | 3.8860 | 0.5855 | 3.9072 | 0.17 v/
pa3HOTpaBHO-
a | 0,001 | 0,0006 | 0,0019 | 0,001 /1
TUITHOBOM U
20- | b | -0,0893 | 0,0646 | -0,1389 | 0,08262 | w/n
THITHOBOM 1 1 1.59795 w
Topbe c | 3401923 | 41637 | 14862 A
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3Has mapamMCTpbl aAlIIIPOKCHUMAIlMHA, MOXHO CTAaTHUCTHYCCKH CPAaBHUTD
3aBHUCUMOCTHU TEMIICPATYPOIIPOBOJAHOCTHU OT BJIAJKHOCTHU IJIAA TPOLECCOB UCCYIICHUS
N YBJIAKHCHHA, CACIIATb BBIBO/I 00 MX OTINYHAX. MBI Jejlaanu 3TO ¢ ImoMOoIIb t-

KpUTepusi, KOTOPbIN paccuuThiBaeTcs mno Gopmye (7):

b —b,
t:ﬁ’(n
\ /(Sb; ) +(S,)
rae s, M s, — CTAaHJAPTHBIC OTKJIOHCHHS MapaMeTpoB b, U b, .

n

COOTBETCTBEHHO €CJIM {-KpUTEPHIl OKa3bIBa€TCs OO0JbIe TaOJUYHOTO JJIsI JaHHOU
CTEMEeHU CBOOOIbI ¥ YPOBHS 3HAUYUMOCTH (TpaauimoHHo 0.05), To mapaMeTpsl IByX
BBIOOPOK 3HAYUMO OTJIMYAIOTCS IPYT OT Apyra. B 3ToM ciydae MOKHO yTBEPKIATh
O JIOCTOBEPHOCTH pa3IMuuil COOTBETCTBYIOIIMX XapaKTEPUCTUK mpolecca. B
HallleM CJIy4ae, pacdeThl MOKa3aldu, YTO KPUBBIE IOCTOBEPHO HE OTIMYAIOTCS. DTO
TOBOPUT O TOM, UYTO TUCTEPE3UC JI TEMIIEPATYPONPOBOJTHOCTU TOP(PSIHBIX MOYB
MpU MPAKTUYECKUX pacyeTax TEeMIEPATypHOIro pexuma Top(ho3eMOB MOKHO HE
YUYUTHIBATh TUCTEPE3UCHBIC SIBJICHUS, CBSA3aHHBIE C OCHOBHOU Teraopu3n4ecKon
XapakTepucTukoi. B nanpHeleM, Ha OCHOBAaHUH MPOBEICHHBIX HKCIIEPUMEHTOB U
CTaTUCTUYECKUX pACUETOB MOXKHO YTBEpPXKIaTh, 4YTO THUCTEPE3UC OCHOBHOMU
Ter10(hU3NYECKON XapaKTEPUCTUKU OTCYTCTBYET U IIPU pacueTax Mbl MOXKEM €T0 He
YUYUTHIBaTh. be3ycloBHO, JaHHBIN BBIBOJ HEOOXOJMMO MPOBEPUTH Ha OOJbIIEM
KOJIMYECTBE 0OBEKTOB U MPU 3HAYUTEIHHO OOJIbIIIEM KOJIUUECTBE OMPEACICHUM, TaK
KaK BIIOJIHE MOHSITHO YPOBEHb 3HAYMMOCTU TOT'O WJIM MHOTO SIBICHUS 3aBUCUT OT
KOJIMYECTBA MOBTOPHOCTEM, OT 00beMa BEIOOPKH.

TopdsiHble MOYBHI 10 CBOMM (PU3MUECKHUM CBOMCTBAM CHJIBHO OTIWYAIOTCS OT
MUHEPAIbHBIX. B TOXe BpeMsi OHM aKTUBHO UCMOJB3YIOTCS HA JIaHHBIM MOMEHT B
CEIbCKOM XO3SIICTBE, IMOATOMY H3y4YEHHE HX CBOMCTB OCOOEHHO AaKTyalbHO.
TeMmmepaTypHbIil peuUM JOBOJIBHO YacTO SBJISIETCS JIMMUTUPYIOIUM (DaKTOpPOM, a
B CBSI3U C HEXBATKOW JAHHBIX €r0 CI0XXHO pPEryiaupoBaTh. B CBSI3U C CHUIBHBIM
Ha0yxaHueM U TuapoPoOHOCTHIO TOpda MPU HCCYLICHHH, BAaXHO 3HATh, UYTO
3aBUCUMOCTh TEMIEPATypONPOBOAHOCTH OT OOBEMHON BIaXHOCTH Topda

OAHO3Ha4YHa, HC 06J1az[aeT T'UCTCPC3UCOM H MOKET OBITh MCIIOJIBL30BaHA npu
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pacquHoﬁ ONTHUMHU3AlINU TCIIOBOI'O PCKUMaA ITOYB KaK IIPH UX YBJIAKHCHUH, TAK U

IMpHU UCCYIICHHNMU.

3. 4 Tomorpaduueckas cbeMKa HEHapyILIEHHBIX 00pa3oB TOPPO3eMOB

[TopoBoe mpocTpaHCTBO TOP(PO3EMOB OTIMYAETCS OT MUHEPAJIbHBIX MMOYB. B
MPEAbIAYIIUX HCCIEA0BAaHUAX OTMEYaIOCh, YTO, IMO-BUAMMOMY, B IMpoIleccax
YBIIQXXHEHUS U UCCYIICHUS MPOUCXOIUT EPECTPOIKA MOPOBOTO MPOCTPAHCTBA, YEM
1 00yCJaBIMBAETCS B OCHOBHOM BJIAJKHOCTHBIM THCTEPE3UC B TOP(PSHBIX MOYBAX
SIBnenust HaOyxaHusl U yCaJKU B HUX BBIPAKEHBI OCOOEHHO SPKO, a UMEHHO OHHU
SABJISIETCS OCHOBHBIMM TNpPH H3YYEHUU SABJICHUU rucTepesuca. Hamu Obuio
HCCIIEIOBAHO IIOPOBOE MPOCTPAHCTBO TOp(d03eMOB C MTOMOILBIO
MUKpoTOMorpaduueckot chemku. HccnegoBanue mTPOBOAWIOCH JUISL  JIBYX
3HAYEHMH BJIAXKHOCTHU: OJIM3KOM K MOJICBOM M MOCJIE HACBIMIEHUs 00pa3na. JlaHHbIe
M0 M3MEHEHUIO OTKPBITOM, 3aKPBITOW K OOIIEeH MOPUCTOCTU MPEICTABICHBI B
Tabnure 5.

[Tonq 3akpbITOMl MOPHUCTOCTHIO TMOHUMAKOT TMPOLEHT 3aHUMAEMBIN
000COOJIEHHBIMM TIOpaMH BO BCEM HccieayeMoM oOpasne. OTMeTuM, 4To
ToMOrpadguyeckasi TOPHUCTOCTh BCETJa HECKOJbKO MEHbIEe TPaTUIMOHHON
MOPUCTOCTH, OMPEACIISIEMON MO IUIOTHOCTU O0paslia U IJIOTHOCTU TBEPAOU (ha3bl
oOpasna. DTO CBSI3aHO C TEM, YTO B TOMOIrpauu OBOJIBHO TPYIHO OTAECIUTH IO
TEHEBBIM MPOEKIUAM TBEPAYIO (a3l OT HCTUHHOIO MOPOBOTO MIPOCTPAHCTBA, UTO U
BBI3BIBACT SIBJICHWE OWHApPU3allMM WU CHUKEHHE IIOPOBOTO MPOCTPAHCTBA IO
CpaBHEHHUIO C TPAAUIIMOHHO onpeaensemMbiM (Gostick et al., 2019; CkBopiioa u ap.,
2013). B cBoro odepeanp, OTKphHITAs MOPUCTOCTh - JOJdS TOP, BBIXOIAIIMX Ha
MOBEPXHOCTh (AOGpocumoB u ap., 2021).

[Ipu HackilieHMH BO BceX oOpasiiax HaOII0JIaeTCsl YMEHbBIIEHUE OTKPBITON
nopuctocTu. s Topho3eMOB IPEBECHBIX MOACTUIAEMBIX TPaBSIHBIM OCOKOBBIM
TophOM U Ha MOIIHOM APEeBECHON TOPQSHOW 3a1eKU MPOUCXOIUT HAMOOJbIIEEe
YMEHBIIECHUE OTKPBITON NOPUCTOCTHU B 14 - 15 pa3 cooTBeTCTBEHHO. B TO BpeMs Kak

IJI arpOMUHEPAJIBHBIX M TUITHOBBIX B 1,6 1 3,2 pa3za ajisl KaKA0T0 U3 HUX. 3HAYEHUS



3aKpBITON

MIPOTHUBOMOJIOKHYIO
XapakTepHo s 3 TOYKM, TAe s mosieBoil BinaxkHoctu (41,8% mno wmacce)

cootBeTrcTBYeT 3HaueHue 0,08%, a mma Baaxuoctu 98,75% 3nauenue 3,39%, uro

MMOPHUCTOCTH

pu

CTOPOHY

94

HaCbhIIIICHU N

YBCIIMYNBAKOTCA.

TAaKXKC

TOBOPUT 00 YBEIMYEHUU 3aKPBITOM MOPUCTOCTHU B 23 pa3sa.

Tabnuna 5 — 3HavueHUsT MOPUCTOCTU HUCCIEAOBAHHBIX TOP(HO3EMOB MpU 00bEME

o6pasna 1006,37mm> n 1017mm°.

U3MEHSIOTCS,

Haubosbiiiee wu3MeHEHUE

Ha3Banue noussl MaccoBas | OtkpsiTas 3akpsITas O6mas
BJIQYKHOCTD, | IOPUCTOCTH, | IOPUCTOCTD, | HOPUCTOCTb,
% % % %
Topdozembl 121,8 48,52 0,1 48,57
IpEBECHBIE,
MOJACTUIaEMbIE
3aJIeKbIO 300 3,32 2,13 5,37
TPaBSHOTO U
OCOKOBOTO Topda
(Touka 1)
Topdozembl 72,9 53,51 0,14 53,58
pa3BUTHIE HA
MOIITHOM
JPEBECHOI 220 3,51 0,94 4,42
TOphSTHOM 3aI€KHU
Topdozembl 41,8 48,42 0,08 48,49
JpEBECHBIE,
MOJACTUIIaEMbIE
3JIEKbIO 98,75 7,38 3,49 10,61
TPaBSHOTO U
OCOKOBOTO Topda
(Touka 3)
Topdozembl 41,5 38,06 2,11 39,36
ArPOMIHEPAIBHHIC ™03 53 15,15 1,08 16,08
Topdozembl Ha 137,8 58,21 0,38 58,37
Pa3HOTPABHO
CUITHOBOM U 330,56 17,98 1,19 18,96

TUITHOBOM Topde

HO
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[Ipu sTOM, IpU HACKIIIEHUH 00I111asi TOPUCTOCTh YMeHbIaeTcsi. Hanbomnbiiee
3Ha4Y€HUE y TUITHOBBLIX TOP(PO3EMOB, KOTOPBIE B HACTOSIIIIEE BPEMS HE BOBJICUEHHI B
CEIBCKOE X035UCTBO. 3HAUEHUE O0IIel MOPUCTOCTH y HUX Ha 4,79% Oonbiie, yeM
y OJIMKaMIIMX K HUM 110 3HAa4€HUI0 TOP(HO3eMOB Ha MOUTHOM APEeBECHON TOPPSIHON
3ajie)kd. BeposiTHO, 3TO CBSI3aHO C YMEHBIIEHHEM KOJWYeCTBa TMOp TMpHU
AHTPOTIOTEHHOW HAarpy3Ke 3a CYET YIUIOTHEHHS TOPU30HTOB, BOBJICUCHHBIX B
CEBOOOOPOTHI.

Ha ocHOBe MOMYy4YEHHBIX KOMIBIOTEPHBIX JaHHBIX, OBLUIM MOCTPOEHBI
KpYroBbl€ JuarpaMMbl pachpenesieHuss mop mo pasmepam. Ha pucynke 21
MpeJCTaBlieHa auarpamMma TopQo3eMa APEeBECHOTO, MOJCTUIAEMOIr0 TPaBSHBIM
OCOKOBBIM TOP(OM, PACHOJIOKEHHBIM Ha cTalmoHape JlaibHUM, BOBJIEYEHHOM B
CEIBCKOXO3SIICTBEHHOE UCIONb30BaHue B 1961-1965 rr. Ha rpaduke BUAHO, 4TO
MpU YBJIQKHEHUU MPOUCXOIUT YBEIUYEHUE KOJIUYECTBA MAKPOIMOp, MPHU STOM
KOJIMYECTBO Me30mop cokpamiaerca. [Ipu nmoacuere cymMmapHoro oobeMa Me3o U
MaKpOIIOp MBI MTOTy4aeM, YTO 00HEM, 3aHUMAEMbIN KPYITHBIMU TTOPAMH, BO3pPacTaeT
B 3 paza ¢ 17 no 52%, a Me30mopsl cCoKkpamniarTcs B 2 paza ¢ 76 1o 36%. [Ipu stom
KOJIMYECTBO MUKPOTMOpP Takke yBenuuuBaeTcs ¢ 7 10 12%. OO0bscHss pa3nuyusi B
MOPOBOM MPOCTPAHCTBE MJII CyXOr0 M YBIQXKHEHHOTO o0Opasia, Mbl UCXOAUM M3
CIeAYIOIIEH TUMOTE3bl: aHAIU3 pacCIpeeeHus Mop sl Pa3IuyHbIX MOYBEHHBIX
00BEKTOB MO3BOJISIET CEIaTh BBIBOJ O TOM, YTO HaOyXaHUE MPOUCXOJHUT 3a CUET
KaWUISIPHBIX CHJI B MUKPO- U Me30-mtopax. [Ipu 3ToM 00beM Oosee KpymHBIX TOp
BO3pACTAaET 3a CYET JaBJICHUS BIAard B TOHKUX MOPOBBIX CTPYKTYpax, KOTOPOE

pa3BUBAETCS MPU BOJOMOTIONIEHUU TOHKUMH TOpaMu (Me30- U MUKpOpa3Mepa).
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Muxkporopsr Maxkpomopsl

5-30 MmxMm 75-1000MKM
7% 17%

(a)
Muxkponopst
5-30 mxm Makpormopsl
12% 75-1000MKM
52%
(6)

Pucynok 21 — Pacnpenenenue mop mo pasmepam Jjisi TopdozemMa JpeBEeCHOro,
MOJACTUIAEMOT0 TPaBSIHBIM U OCOKOBBIM TopdoM. Cramumonap JanpHuit. (a —

BJIAYKHOCTb OJIM3Kas K MOJIEBOI; O- HACKIIIEHHBIN 00pa3elr)

Jnst Topdo3eMOB Ha MOUIHOM JIPEBECHON TOP(SHOW 3alie’Ku JuarpaMmma
pacrpeiesieHus op Mo pa3MepaM HOCUT CXOXKHUU XapakTtep (pucyHok 22). OOuuii
o0beM Makporop yBeauuuBaercs ¢ 23 10 51%, a mezonopsl cokpatatores ¢ 71 1o

41%.
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Muxponop Maxkponop
bl 5-30 MKM bl 75-
5% 1000mKkM

24%

(a)
Muxkpornop
bI 5-30 MKM
8%
aKpomnop
BI 75-
1000MKM
51%
(©)

Pucynok — 22 Pacnpenenenue mop mno pasmepam st TOpho3eMOB HA MOIIHOM

IpeBecHOU Top(siHOM 3a71exku (2 — BIaXKHOCTb OJIM3Kas K MOJIEBOM; O- HACBIIIEHHBIN

oOpasen)
Muxkpornop Makporop
bl 5-30 MKM bl 75-

7% 1000MKM
22%

(a)



Muxkponop Makpomnops!

BI 5-3(()) MKM 75-1000MKM
11% 21%

(6)

Pucynok 23 — Pacnpenaenenue mop mo pasmepaMm uisi TopdozemMa JpeBEeCHOro,
MOJICTUJIAEMOT0 TpPaBSHBIM M OCOKOBBIM TOopdom. Cramuonap bawxuuii (a —

BJIQYKHOCTb OJIM3Kas K MOJIEBOM; O- HACHIIIEHHBIA 00pa3ern).

Yro kacaerca TOp(O3EMOB JPEBECHBIX PACHOJOKEHHBIX Ha CTallMOHApe
bmuxueM (pucyHok 23), TO 34ech rpauku HJid €CTECTBEHHON BIIAXKHOCTH U
HACBIIIEHHOT0 00pa3na MpakTUYecKu coBnanaroT. Habmomaercs He3HaUYUTENbHOE
COKpaieHue makporp ¢ 68 1o 71%.

Jlist arpoMuHepasibHbIX TOP(O3eMOB (PUCYHOK 24) TEHIEHIUS B LEJIOM
COXpaHSETCS: YaCTh MEJIKUX IOP MEePEXOoIAT B 0oJiee KpyHbIe, KOTOPbIE HAUUHAIOT
3aHMMaTh 00beM O0oJiee 3HAYMTENbHBIM, 4eM B cyxoM Topde. OOmuii o0beM
Makpornop yseanuusaercs ¢ 64 10 74%, B TO BpeMsl Kak ME30IIOPBI COKPAIIAIOTCS €

28 10 23%.



Muxkpornop
BI 5-30 MKM
8%

=

Maxkponopst

75-1000MKM
64%
(a)
Muxkpornop
bl 5-30 MKM
3%
Makponops! 75-
1000MKM
74%
(6)
Pucynox 24 — Pacnpenenenne mnop 1o pasmepam il TOpGO3€MOB

arpOMUHEPANIbHBIX (2 — BIAXKHOCTH OJIM3Kas K NOJIEBOM; O- HAaChIIEHHBIA 00pa3el).
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Muxkponopst
5-30 MKkM
3%

aKpOIIOPbI
75-1000MKM
66%

(a)

Mes3omnops! Muxponopsl
30-75MKM 5-30 Mmxm
12% 1%

Maxkpornopst
75-1000MKM
87%

(6)

Pucynok 25 — Pacnipenenenue nop mo pasmepam B Topdo3emMe Ha pa3HOTPaBHO-
TUITHOBOM U TMITHOBOM TOp(Je (a — BIAKHOCTh OJIM3Kas K MOJIEBOI; O- HaChIIIEHHBIN

oOpazen).

Ha pucynke 25 npeacrasieHa nuarpamma pacupeaeaeHus mop mno pasmMmepam
it TOp(o3eMOB Ha THUIHOBOM M Pa3HOTPABHO-TUITHOBOM Topde. OOmas
3aKOHOMEPHOCTh COXpaHAETCS, NpHU MojcyeTe oOmero o0béMa, 3aHMMAEeMOTO
MOpaMH, Mbl BHUJHAM, YTO KOJIMYECTBO MAKpOIOp Bo3pacrtaer ¢ 66 no 87%, B TO

BpeMs Kak Me30mopbl cokpamarores ¢ 31 1o 12%.
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Jlnst Bcex mosiy4eHHbIX rpaduKoB MOKHO CIIETaTh BBIBO/I, UTO B ATUX Topdax
KpUBBIE pacupenesieHuss mop cxoxu. OOmuM 1 OoNbIIMHCTBA TOP(O3eMOB
SBJISIETCS MPEBpaIlleHUEe YaCTU TOHKUX MOP MPU €CTECTBEHHOU BJIAXXHOCTH B OoJiee
KpYIHbIE IPH YBIAXHEHUH — TOp( HaOyXaeT. DTO YKa3bIBAET HA TO, UTO 3a SIBJICHUE
TUCTEpEe3rca OTBEUAIOT XapaKTepHbIe M7 TOp(o3eMOB Mpollecchl HaOyXaHUS U
yCaJKH, KOTOPble MOXXHO HaAONIOJaTh Ha JuarpamMmax pacrhpeeieHus Hop Mo
pa3zMepam.

Ananu3 rpaduKoB AHarpaMm pacrpeieieHus mop Mo pa3MepaMm U KPUBBIX C
ructepesuca OI'X mo3Bonsier caenaTh BBIBOJ, YTO TMpU  YBIAKHEHUU
YBEJIUYUBAIOTCS B pa3bl 00BEMBI MAaKpOIOp, 3a CUET CHUXKEHHSI ME30- U YaCTUYHO
Mukpornop. Haubosee sipko 3TOT mpoliecc BbIpaXeH B TMIIHOBOM TOpQo3eMe U B
apeBecHOM Topdo3eMe (Ha MOIIHOW JpeBecHOW TOphSIHON 3alekXu U
MOACTUIAEMBIX TOPPSHBIM OCOKOBBIM TOpdom). CrenoBaTeibHO, UMEHHO B 3THUX
topdo3emMax THUCTEPE3UC BIAKHOCTU CBS3aH C MOpolieccaMud HalOyxaHus U
MepexoioM Me30mop B 0oJjiee KpYIMHbIE MaKponopbl. be3ycinoBHO, y4UThIBas
BAXXHOCTh M KOJMYECTBEHHYIO CTOPOHY A3TOTO IIpoliecca TUCTepe3uca cleqyeT
onpenenarTh U yuutbiBaTh ructepe3uc OI'X npu ucnoab30BaHUM MAaTEMATHYECKUX
¢uznyeckn 0O00CHOBAaHHBIX MOJEJEH pacyeTHON ONTHMH3AIMK BOJHOTO PEXKHUMA,
Onupasicb B OCHOBHOM Ha OoTaHHWYecKui coctaB Topdo3zemoB. [Ipu OoTaHnueckom
COCTaB€ B BHUJIE THUIHOBBIX MXOB, a TakKXe I JIPEBECHBIX TOP(HO3EMOB,
MOACTUIAEMBIX TPaBSIHBIM OCOKOBBIM TOP(GOM, BIAXKHOCTHBIM THCTEPE3UC HUMEET
CYIIECTBEHHOE 3HaU€HUE, HEOOXOAMMO KOJIMYECTBEHHO YUYHUTHIBATh MIPHU CO3AaHUU

HOYBEHHEIX MOJIEIEH.
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3AKJIIOYEHUE

B pabGote BbIsIBIEHO, 4YTO OOIIMKA BUJI OCHOBHOW TuApoPuU3NUECKON
XapaKTepUCTUKU TOP(PO3EeMOB pa3IUYHOTO OOTAHMUYECKOTO COCTaBa, 30JIbHOCTH U
IJIOTHOCTH MOBTOPSAET S-00pa3Hyto ¢hopMy KpUBON MUHEpAIBHBIX MOYB C MEHEE
BBIPOKEHHOM TOUYKOM mepernba B obOsacTu naBieHus OapOotupoBanusa. Cpenu
M3YUYEHHBIX CBOMCTB TOP(HO3EMOB — INIOTHOCTH, 30JIbHOCTU U CTENEHU Pa30XKeHUs,
HauOonblllee BIMSHUE Ha mMoJiokeHue KpuBo OI'X oka3biBaeT MIOTHOCTG.
VYnnoTHeHWe — UCCIENOBaHHBIX  TOp(PO3eMOB  MPUBOJUT K  POCTYy  HUX
BOJIOYIEPKUBAIOIIEH CHOCOOHOCTH, OOYCIIOBIEHHOE YBEIMYEHHUEM KOJIMYECTBA
TOHKHUX KalUJUISPOB.

B KOHTpOIUpYyEeMBIX YCIOBUSX 1Ta0OPATOPHBIX SKCIIEPUMEHTOB ObLIT BBISIBJICH
TUCTEPE3UC OCHOBHOM TUAPOPUIMUECKON XApaKTEPUCTUKH, NMPUUEM HauOOJbIIas
«MOEeTJIsh» TUCTepe3uca MOJydeHa JJisi TUIHOBBIX TOP(PO3EMOB, OTIMYABIINXCS
HauMeHblIeH TUIOTHOCTBIO chokeHns (0,15-0,2 r/cm®). DTo TOBOPHT O
HEOOXOJIMMOCTH y4eTa MJIOTHOCTH MPU pacueTax BOJHOTO PEKUMA.

Jns 3aBUCMMOCTH TEMIIEPAaTypONPOBOJHOCTA OT OOBEMHOW BIAXKHOCTHU
(ocHoBHas Temo(puU3MUYeCKass XapakKTepUCTHKA) B LHUKJIAX MCCYIICHUS U
YBIIQXKHEHUSI, SIBICHUN TUCTEpE3rca HE BBISIBIICHO, YTO JJOKAa3aHO CTAaTUCTUYECKUMU
MeTOoJaMU. DTO yKa3blBaeT Ha TO, YTO MPU PACUETHOM ONTUMHU3AIMU TEILJIOBOTO
pexuMa B yKa3aHHOM JHMala3oHe BJIAXKHOCTH IOYBBI HE TpeOyeTcs BBEACHUS
KPUBBIX TUCTEPE3UCa OCHOBHOM TEMIO(PU3NUECKON XapaKTePUCTHUKHU.

C momoripo ToMOorpaduIecKuX METOJI0OB MOKa3aHO, YTO MPU HACHIIIEHUH
TOpd03eMOB BOJIOM TPOUCXOUT U3MEHEHUE CTPYKTYPhl HOPOBOTO MMPOCTPAHCTBA: B
KPUBBIX pacrpeiesIeHus op Mo pa3zMepam: 00beMHbIe coaepkanus TOHKUX (0T 0.01

10 0.1 MM) Op CHMXKAIOTCS 32 CUET MEPEX0/ia UX B paspsia 0osee KPymHBIX MOp.
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[Tpunoxenue 1.

Tabnuna 1. DxciepruMeHTaIbHbIE JaHHBIE IO 3aBUCUMOCTH TEMIEPATYPOIPOBOHOCTH OT BJIA’KHOCTH.

DTan uccyneHus JTal HACKLILIEHUS
HasBanue R — O0bemHas OO0bemHas
Topdozema Y ’ BIIQXKHOCTb, %0 TemmepaTyponpoBOJHOCT, BJIQXKHOCTb, %0
TemnepaTyponpoBOIHOCTb, CM2/4 M2/
3,00 63,28 2,70 25,45
4,01 55,54 3,64 36,87
4,14 49,12 4,27 41,75
0-20cMm 4,16 45,77 4,63 44,99
3,08 40,93 4,29 48,65
2,74 37,76
TOp(ho3eMBlI, i'gi ill'ii
pa3BUTHIEC HA ’ ,
e ol 2 o _Z:'ii 2
[IOICTHIAEMBIE ’ , , ,
SICIKBIO 2,93 53,15 3,32 53,76
2,94 48,90 3,27 56,25
TpaBAHOTO, 20 - 40 cMm L U , U
0COKOBOTO Toptha 2,82 46,21 3,34 64,11
2,83 42,96
2,89 35,38
2,86 32,41
3,00 46,02 2,70 25,45
4,44 45,97 3,64 36,87
0-20 4,78 44,61 4,27 41,75
T eUeM 4,60 42,02 4,63 44,99
TOph03eMbI 4,91 39,45 4,29 48,65
arpoMMHCPAILHBIC 2,92 33,12
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2,46 27,41
2,65 25,45
4,81 44,55 3,27 8,83
4,88 40,73 2,77 28,10
4,38 32,73 4,12 31,60
20 - 40 cm 3,29 23,34 4,75 44,28
3,07 18,62 4,63 49,68
2,96 13,30
3,27 8,83
3,00 83,73 2,28 20,42
2,77 72,28 1,61 35,30
2,22 68,14 1,30 44,74
1,51 59,57 1,20 53,38
0-20 oM 1,49 53,54 1,26 59,35
1,51 47,03
1,62 33,40
2,28 20,42
Topdosemsr na 3,48 84,47 2,11 21,66
F;f:ﬁggjf; 3,89 69,11 1,60 29,55
rmHOBOM Topde 1,90 64,13 1,46 40,51
1,71 57,19 2,15 47,88
20 -40 cm 1,50 51,55 2,16 56,10
1,57 44,18
1,70 32,34
2,11 21,66




[Tpunoxenue 2.

I'paduku 3aBucuMocTy ko3P hUIIEHTa yTila CMAYUBAHUS OT BJIAYKHOCTH.

—e—IPEBECHBI, TIO[ICTIIAEMBII TPaBSHHIM OCOKOBBIM TOP(HOM

—e— arpOMUHEPAJIbHBIN

160
Ha pa3HOTPABHO TMITHOBOM U FMITHOBOM Topde
140
120 \
§ 100 Nl
= w0 |
= \
Q 2
2 © .
40
20
0,%
0
0,0 2,0 4,0 6,0 8,0 100 120
Pucynok 1 — 3aBUCHUMOCTB yTriia CMauyMBaHUS Pa3IUYHbIX TOP(HO3EMOB OT
00BEMHON BAaXXHOCTHU 11 r1yOuHbl 0-20 cM
—e—IPEBECHBII, NIOJICTHIIAEMbII TPABSIHBIM OCOKOBBIM TOP(HOM
—e— arpOMUHEPAILHBIA
1400 Ha Pa3HOTPABHO T'MITHOBOM M TMITHOBOM Tope
1200 o /
1000
= .
400
200
,%
0,0
0,0 2,0 4,0 6,0 8,0 100 120 140 160

PucyHnok 2 — 3aBUCUMOCTB yIJia CMauMBaHUS Pa3IMYHbIX TOPPO3EMOB OT
00BEMHOM BAaXXHOCTHU 111 r1yOuHbl 20-40 cm
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[Tpunoxenue 3.

[Tapametps! annpokcumanuu OI'X TopdozemoB ypaBHeHue BaH [ HyxTeHa (van
Genuchten, 1980) ykazanuem ux JOCTOBEPHOCTH.

*#% - moctoBepHO ¢ ypoBHeM 3Hauumoctu 0.001, ** - 0.01, * - 0.05. be3 ykazanus

3BC€3104YKH, - HC 3HAYUMO

Ta6muna 1. Topdo3emsl, pa3BUThIE HA APEBECHOM TOp(PeE, MOACTHIAEMbIE

3aJIEKBI0 TPABSIHOTO, 0COKOBOTO Topda (5-15 ¢M) - peIxiIbIii 0Opaselr

Variable Value S.E.Coeft. T-Value Lower Upper
ThetaS .80355 .02304 34.88%** 7472 .8599
Alpha 43184 .19462 2.22 -.0443 .9080

n 1.13803 .01464 77.772%%* 1.1022 1.1739

Ta6numa 2. Topdo3embl, pa3BUTHIE HA APEBECHOM TOPQE, MOACTUIAEMBIE 3aJIEKbIO

TpPaBsIHOTO, 0COKOBOTO Topda (25-40 cm) - peIXJIBIN 00pa3ell.

Variable Value S.E.Coeft. T-Value Lower Upper
ThetaR .03883 20776 19 -.4952 5729
ThetaS .88890 01391 63.93*** | 8532 9246
Alpha 31387 12586 2.49%* -.0096 .6374

n 1.17711 .08067 14.59*** | 9698 1.3845

Ta6auna 3. Topdo3eMbl, pa3BUTHIC HAa MOIITHOM JpeBecHOM TopdsiHOM 3anexu (5-

15 cm) - peIxJIbIit 0Opaseln

Variable

Value

S.E.Coeft. T-Value Lower Upper
ThetaR | .08443 23951 35 -.5312 7001
ThetaS | .82868 .02202 37.63*** | 7721 .8853
Alpha 44355 31628 1.40 -.3694 1.2565
n 1.19830 13373 8.06H** 8545 | 1.5421




Tabmuna 4. Topdo3eMbl, pa3BUTHIC HAa MOIITHOM JpeBecHOM TOpdsiHOM 3anexu (5-

15 cMm) - moTHBINM 06paszel
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Variable Value S.E.Coeft. | T-Value Lower Upper
ThetaR | .40783 05194 | 7.85 *** 2743 5413
ThetaS | .78839 .01010 78.07*** | 7624 .8143
Alpha 01688 .00280 6.03#** .0097 0241

n 1.75834 | .28853 6.09#** 1.0167 2.5000

Ta6numa 5. Topdozembl, pa3BUTHIE HA MOITHOM ApeBecHOM TopdsiHOM 3anexu (25-

40 cMm) - peIXJIbIi 0Opaselr

Variable | Value S.E.Coeff. | T-Value | Lower Upper
ThetaR | .17120 09626 | 1.78 -.0762 | .4186
ThetaS | .84901 01827 | 46.48*** | 8021 .8960
Alpha 45743 21545 2.12 -.0964 | 1.0112

n 1.27662 | .10507 12.15%** | 1.0065 | 1.5467

Ta6nuna 6. Topdhoszembl, pa3BUTHIE HA MOITHOM ApeBecHOM TopdsiHOM 3anexu (25-

40 c™m) - TIOTHBIN 00pa3zert

Variable | Value S.E.Coeff. | T-Value Lower Upper
ThetaR 44232 06106 | 7.24 #** 2854 .5993
ThetaS | .86177 00732 | 117.77*** | 8430 .8806
Alpha 01381 .00171 8.07*** .0094 | .0182
n 1.64259 | 21110 7.78%** 1.1000 |2.1852

Ta6numa 7. Topdo3emsl, pa3BUTHIE HA APEBECHOM TOPQE, MOJACTHUIAEMBIE 3aJIEKbIO

TPaBsIHOTO, 0COKOBOTO Topda (5-15 cM) - peIXJIbIH 00pa3er]

Variable

Value

S.E.Coeff.

T-Value

Lower

Upper

ThetaR

27382

.04836

5.66 ***

.1495

3981
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ThetaS .83959 01952 | 43.02 *** 7894 | .8898
Alpha 47016 24815 1.89 -.1677 | 1.1080
n 1.42157 | .15081 9.43%** 11.0339 | 1.8092

Ta6numa 8. Topdo3embl, pa3BUTHIE HA APEBECHOM TOpdE, MOACTHUIAEMBIE 3aJIE€KbIO

TPaBsIHOTO, 0COKOBOTO Topda (5-15 cM) - mnoTHBIN 00pazen
Variable | Value | S.E.Coeff. | T-Value | Lower | Upper
ThetaR | .26803 .10565 2.54%* -.0035 5396
ThetaS | .78996 | .01182 66.85%** 7596 .8203

Alpha 91773 | .64260 1.43 -.7340 2.5695
n 1.20897 | .10443 11.58*** | 9405 1.4774

Ta6numa 9. Topdozemsl arpomunepanbhbie (5-15¢M) - peIxiIbIA 00pasenn

Variable | Value S.E.Coeff. | T- Lower | Upper
Value
ThetaR | .27382 .04836 5.66 *** | 1495 3981
ThetaS | .83959 | .01952 43.02%** | 7894 .8898
Alpha 47016 | .24815 1.89 -.1677 | 1.1080
n 1.42157 | .15081 9.43%x* 1.0339 | 1.8092

Ta6mumna 10. TopdhozeMsbl arpomunepanbHbie (5-15¢M) - MIOTHBIN 00pa3en

Variable | Value S.E.Coeft. | T-Value Lower Upper
ThetaR | .26803 .10565 2.54 * -.0035 | .5396
ThetaS | .78996 01182 66.85 7596 .8203

ok
Alpha 91773 | .64260 1.43 -.7340 2.5695
n 1.20897 | .10443 11.58 *** | 9405 1.4774




Ta6numa 11. Topdo3embl Ha pa3HOTPABHO TMITHOBOM M TUITHOBOM Topde (5-15¢cm)

- pBIXJIBIF 00pa3en
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Variable | Value S.E.Coeft. | T-Value Lower Upper
ThetaR | .38498 03960 | 9.72 *** | 2832 4868
ThetaS .86529 02904 | 29.80*** | 7907 9399
Alpha 12751 04982 | 2.56* -.0005 2556

n 1.68465 | .24462 6.89%** | 1.0559 2.3134

Ta6numa 12. Topdo3eMbl Ha pa3HOTPABHO TUITHOBOM M TUITHOBOM Top(de (5-15¢m)

- PBIILJIOTHBIN
Variable | Value S.E.Coeft. | T-Value Lower Upper
ThetaR | .52139 .04064 12.83%** | 4169 .6259
ThetaS | .86565 01035 83.63** .8390 .8923
Alpha .01474 .00230 6.40%** .0088 .0207
n 1.95625 | 36664 5.34%*% 1 1.0138 | 2.8987




[Tpunoxenue 4.

['opuzoHTaNbHBIE ¥ BEPTUKAIbHBIE TOMOTpaduuecKue cpes3bl TOpPo3eMOB.

(6)
Pucynok 3 - BeptukanbHblii (a) 1 TOPU3OHTANIBHBIN (0) cpe3 Topdo3ema IpeBECHOTO, MOACTUIAEMbIN TPaBIHBIM OCOKOBBIM

TOp(hOM MOCIe HACHIIICHUS
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(a) (6)
Pucynok 4 - BeptukanbHbliii (a) U1 TOpU30OHTANIBHBIN (0) cpe3 Topdo3emMa Ha MOITHOM ApeBecHOM Top(sHOM 3aexku nocie

HaCbhIICHUA
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(a) (6)
Pucynok 5 - BeptukanbHbliii (a) 1 TOPU3OHTANIBHBIN (0) cpe3 Topdo3ema IpeBeCHOTO, MOACTUIAEMbIN TPaBIHBIM OCOKOBBIM

TOp(hOM mOCIe HACHIIICHUS



Pucynok 6 - BeptukanbHblii (a) 1 TOPU3OHTANIbHBIN (0) cpe3 Topdo3zemMa arpOMUHEPATBLHOTO MOCIE HACHIIEHUS
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(a) (6)
Pucynok 7 - BeptukanbHbiii (a) ¥ TOpU3OHTANIBHBIN (0) cpe3 Topdo3emMa TMITHOBOTO HAa PA3HOTPABHO TMITHOBOM M THITHOBOM

Topde mocie HACHIIECHUS
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(a). (6)
Pucynok 8 - BeptukanbHblii (a) 1 TOPU3OHTANIBHBIN (0) cpe3 Topdo3ema IpeBECHOTO, MOACTUIAEMbIN TPaBSIHBIM OCOKOBBIM

TOp(}OM IIpU €CTECTBEHHOMN BIIAXKHOCTH
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(a). (6)
Pucynok 9 - BeptukanbHbiii (a) 1 TOpU30OHTANIBHBIN (0) cpe3 Topdo3zemMa Ha MOIIHOM IpeBecHOM TopsiHOM 3anmexu npu

€CTECTBEHHOU BJIAYKHOCTHU
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(a) (6)
Pucynok 10 - BeptukanbHblii (a) 1 rOpu30HTalIbHbBIN (0) cpe3 Topdo3eMa IpeBeCHOr0, MOICTUIIAEMbIN TPaBSIHBIM OCOKOBBIM

TOp(}OM IIpU €CTECTBEHHOMN BIIAXKHOCTH



(6)

3eMa arpOMHHEPATBLHOTO IIPU €CTECTBEHHOMN BIIAXKHOCTH
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(0)
Pucynok 12 - BepTukanbHbiii (a) 1 TOpU30HTaNBbHBIN (0) cpe3 Topdo3eMa TMIMHOBOTO Ha PA3HOTPABHO TUITHOBOM U TMITHOBOM

Top(de mpu eCTECTBEHHOMN BIIAXKHOCTH



