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Abstract. As object the field by the area of 40 hectares in Forest-steppe of the Kharkiv area on
which three types of soil are allocated - chernozem typical poorly eroded, chernozem podsolic and
dark grey podsolic. The regular network from 45 elementary plots on a field have put. On everyone
them the contents of physical clay and total humus (in the subsequent models it there were base
parameters), and also equilibrium bulk of density, penetration resistance, blocks (functional
parameters) and the crop are considered. Statistical parameters and geostatistics are calculated.
Results of processing of the spatial information were those. Factors of pair and plural correlation
between base and functional parameters - within the limits of 0,5-0,8, factors of a variation - low for
the content of humus, physical clay and bulk of density, moderately high for penetration resistance
and very high - for block. The variogam - mainly spherical type, the nagget-effect was insignificant,
and the radius of correlation has made about 240-260 m. Though variability of base parameters was
moderate, and functional raised, presence of autocorrelation function, that is its authentic deviation
from zero, proves existence of spatial heterogeneity on the investigated field. About same obvious
peaks on curves of spectral density of a dispersion testify. It means, that connections between base
and functional parameters were encouraging enough, their spatial structures in the investigated field
relatives, and search of borders between allotments with various fertility, it has appeared quite proved
and successful. The final stage of processing consisted in construction of 2-D-diagrams on
experimental data (with use of software Surfer), and then the same diagrams of blocks, bulk of
density and of penetration resistance (as indicators of preseeding precise tillage) on settlement
pedotransfer models. Instead of difficult procedure of an establishment of spatial heterogeneity of a
field and revealing on it of contours with various physical properties it is offered to take advantage of
pedotransfer models. As the basis for this purpose close values of thresholds of a dispersion and
radiuses of correlation, authentic correlation connections between soil base and functional parameters
have served uniformity spherical variogrammes. For a choice of intensity of preseeding operations
normative parameters for display physical properties of a sowing layer are proved. Revealed on the
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basis of settlement models and natural researches on a field agritechnology contours for
differentiation of intensity of preseeding tillage have appeared similar enough on a configuration and
the area. Thus, in article the basic opportunity of allocation on a field agritechnology groups for
carrying out of various ways of machining, using for this purpose pedotransfer models is shown.
Pedotransfer modelling can become actual only on condition that other, more simple and effective
ways of measurement of base parameters will be found, it is desirable in modes in situ and on-line.
Pedotransfer models are perspective in precise agriculture under condition of development of remote
methods of definition of base parameters.

Keywords: models, texture, the humus contents, indicators of a sowing layer, agritechnology
contours of field.
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KPUTEPIi, HOPMATUBHI MAPAMETPU | NEAOTPAHC®EPHI MOAENI
ONA TOYHOIrO OBPOBITKY I'PYHTIB

Sk o6'ext BuKOpHcTaHO Toine mwiomiero 40 ra y Jlicocremy XapkiBCbKOi 00JacTi, Ha SIKOMY
BHIUJICHO TPHU TUIH TPYHTY — YOPHO3EM THIIOBHH C€1a00 €pOAOBaHWM, YOPHO3EM OIMiA30JCHUH 1
TEMHO-Cipuii omig3oneHi IpyHTH. Ha mome 3akmamm peryssipHy Mepexy i3 45 eneMeHTapHHX
mronanok. Ha KoxkHil 3 HUX BU3HAYEHO BMICT (hi3MYHOI TIMHM ¥ 3arajbHOTO TyMycy (Y HacTYHMHHX
Monensx Iie Oynu 0a30Bi IOKA3HWKM), a TaKOX PIBHOBaXHY INUIBHICTH OyIOBH, TBEpPHICTb,
OpuincTicTh ((QYHKUIOHANBHI IOKAa3HUKH) 1 BpaxoBaHO ypokai. Po3paxoBaHO craTHCTW4HI it
Te0CTaTUCTHYHI IIOKa3HUKH, KOS]IllieHTH TapHOT i MHOXHWHHOT KOpeJIsLil. 3aKmo4Huii erarn 06poOkn
cknaiaBcs y moOyzoBi 2-D-miarpaM 3a  eKClIepUMEHTAIbHUMU AaHUMH (3 BHKOPHUCTAaHHSIM
nporpaMHoro 3abesnedents Surfer), a MOTIM Takux e JiarpaM OPUIIMCTOCTI, WIiTBHOCTI OyxoBH it
TBEPAOCTI (K 1HOMKATOpPIiB TOYHOTO TMEPEANOCIBHOTO OOpOOITKY) 3a  pO3paXxyHKOBHMH
negoTpanchepHIMHA  MOJACTAMH. 3aMIiCTh CKJIAQAHOI TPOLEAYPH BCTAaHOBJIECHHS MPOCTOPOBOL
HEOAHOPITHOCTI MONS ¥ BUSBICHHS HAa HBHOMY KOHTYDIB 3 PI3HHMH (i3HYHUMH BIIACTHBOCTSIMU
3aIpOIIOHOBAHO CKOpUCTATUCS TenoTpaHcdepHuME Moxensmu. [lifcTaBoro Ui HBOTO MOCIYXHIN
OJHOTHUITHICTh C(EpUYHUX BapiorpaM, OJM3bKi 3HAUEHHS MOPOTIB Aucrepcii i paaiyciB Kopemsuil,
JIOCTOBIpHI KOPEJALiiHI 3B'SI3kM MK 0a30BUMHU i (YHKI[IOHATPHMMH NMOKa3HMKaMH IPYHTiB. J[is
BUOOpY IHTCHCHBHOCTI TEpPEAIOCIBHUX ONepaliii OoOIPYHTOBAHO HOPMATHUBHI MapaMeTpu Jist
IHIUKaTOPHUX (Di3MYHUX BJIACTUBOCTEH MOCiBHOro miapy. BusiBneHi Ha mmoji Ha mifgcrasi
PO3paxyHKOBUX MOAEJEH i HATypHHX NOCHTI[HKEHb arpOTEXHOJIOTIYHI KOHTYpH I HudepeHmiamii
IHTEHCHBHOCTI MEPEANOCIBHIX PO3IyIIyBaHb BHSBHJINCS DOCHTh MOAIOHMMH 3a KOH(Qirypariewo i
mwromieto. [lenoTpancdepHi Mozeni HEepCHEKTHBHI y TOYHOMY 3€MIIEPOOCTBI 32 YMOBH PO3BHTKY
JUCTAHIIHHAX METOMIB BU3HAUCHHS 0a30BHUX IOKa3HUKIB.

Knwuoei cnosa: moodeni, 2epanckiad, ymicm 2ymycy, IHOUKAmMOpU HNOCIGHO20 wiapy,
azpomexHoN02iuHi KOHMYpU NOA.
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KPUTEPUN, HOPMATUBHbIE NAPAMETPbI U NEAOTPAHC®EPHbIE
MOAENM And TO4YHOU OBPABOTKU NOYB

B kadectBe oOBekTa HCmHONb30BaHO moje muromansto 40 ra B Jlecoctenmn XapbKOBCKOM
00J1acTH, HAa KOTOPOM BBIJICIICHBI TPU THIIA TIOYBBI — YCPHO3EM THUIHYHBIN Cl1a00 3POJAMPOBAHHBIM,
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YEpPHO3EM OIOJ30JECHHBI M TEMHO-cepasi OMoJ30JeHHas MouyBa. Ha mosie 3amoXuiu peryispHyio
ceTh U3 45 JJIEeMEHTApHBIX IUIOmAnoK. Ha Kakmol WX HHX OIpEIeNeHO colaepikaHue (HHU3MIeCKOi
[JUHBI U 00miero rymyca (B MOCIEOYIOIIMX MOAETAX 3TO ObUIM 0a30Bble MOKa3aTelH), a TaKkKe
PaBHOBECHYIO IUIOTHOCTH CIIOKCHHS, TBEPAOCTh, TNIBIONCTOCTh ((YHKIMOHAIBHBIC TOKA3aTeIH) H
yYTeH ypoxkail. Paccumranbel craTMcTHUeCKHME M T€OCTATHCTHYECKHE ITOKa3aTenH, KOI(P(UIMEHTHI
MapHOH ¥ MHOXXECTBEHHOH KOPPEJALHH. 3aKIIOUUTEIbHBIN 3Tan 00pabOTKH COCTOSI B IIOCTPOSHHUU
2-D-pnarpaMM HO 3KCHEPHMEHTAIbHBIM JAHHBIM (C HCIIOIB30BaHUEM IIPOTPAMMHOTO 0OecTieueHuUs
Surfer), a 3areM Takux jke€ IMarpaMM TJIBIOUCTOCTH, IUIOTHOCTH CJIOXKCHHS M TBEPHOCTH (KaK
WHIUKATOPOB TOYHOH INPEIIIOCEBHOH O0OpabOTKM) MO pacYeTHBIM IEeNOTPAHC(HEPHBIM MOJCISIM.
Bmecro cnoxHON npolelypbl yCTAHOBJIEHUS NPOCTPAHCTBEHHOM HEOJHOPOJHOCTH OIS U
BBISBJICHMS Ha HEM KOHTYPOB C pa3iM4HbIME  (M3MYECKUMH CBOMCTBAMH  HPEIIIOKEHO
BOCIIONIB30BAThCS  mefoTpaHchepHbIMH  MogensMu. OcCHOBaHMEM OIS 3TOTO  HOCIY KIIJIH
OJHOTHUITHOCTH C(EPUIECKHX BAPHOTPAMM, ONIM3KHE 3HAYCHUs IOPOTOB IHCIEPCHH U PaaiyCcoB
KOppEISIIUY, JOCTOBEPHbIE KOPPESIUOHHBIC CBA3M MEXHy O0a30BBIMH M (DYHKIMOHAIBHBIMHU
nmokasaTtenmssMu  1ouB. [l BeIOOpa MHTEHCHUBHOCTH HPEIIIOCEBHBIX OIEpanuii  000CHOBAaHBI
HOPMAaTHUBHBIC MapaMeTphl Ul HHIMKATOPHBIX (HU3NYECKUX CBOMCTB MOCEBHOT'O CIIOs. BBIsSBICHHBIE
Ha OCHOBAaHWM pacyYeTHHIX MOJENEH W HATypHBIX HCCIENOBAHMH Ha I0JE arpOTEXHOJOTMYECKHe
KOHTYpPbI 11t qu(depeHnanii HHTEHCUBHOCTH MPEIOCEBHBIX PHIXJICHHH OKa3alUCh JOCTATOYHO
Ho00HBIMHU 110 KOH(Urypaiuu u miomany. [lenorpancdepHbie MOIEIM NEPCIEKTUBHBI B TOUHOM
3eMJICZICNTNHY TIPH YCIIOBUH Pa3BUTHS AUCTAHIMOHHBIX METOIOB OIPEeNICHUs 6a30BbIX MTOKA3aTENeH.

Knrouesvie cnoga: modenu, epancocmas, cooepiicanue 2ymycd, UHOUKAMOPbl NOCEGHO20 CIlOS,
azpomexnonocuyeckue KOHmMypsl NOJs.

BBEAEHUE

3aMe/JIeHHOE OCBOEHHME TOYHOTO 3eMJIC[eNis JaKe B CTpaHax C XOpPOIIMM
TEXHHYECKHM  OCHAILICHHEM  CEJIbCKOXO3SHCTBEHHOTO  IPOU3BOJICTBA  MPOMCXOAUT
BCJIC/ICTBHE CIIOXHOW NpOLEAYpHhl YCTaHOBJIEHHS MPOCTPAHCTBEHHOW HEOIHOPOIHOCTH
MOJST W BBUIBJICHMS Ha HEM KOHTYPOB C pa3IM4YHBIM YpoBHeM Iiopopoaus (Precision
farming of cereal crops.., 2002; Dawson, 2006). D10 TpeOyeT 3aKiagkyd Ha IOJE
PETYISIPHO CeTH 3JIEMEHTapHBIX JACJISHOK M MPOW3BOACTBA 3HAYHMTEIBHOTO KOJMYECTBA
pa3HOOOpa3HBIX TOJNICBBIX M JIAOOPAaTOPHBIX aHAJIHM30B, YeM H  OOBSICHSIIOTCH
MHOTOYHCIICHHbIE IIONBITKM H3BICKAaTh Oosiee 3(deKTUBHBIE CIOCOOBI MapLEeUIU3aLUH
(opobneHus) mois Ha arpoTEeXHOJIOTHYECKH IPHEMIIEMBIE KOHTYPHI C  Pa3iIHYHBIM
wiogopoaueM. Ilpu 3ToM Hambonee 4YacTO HCHOJB3YIOT JaHHBIC IIECTPOTHI ypOdKas,
MOJIyYeHHBIE BO Bpemst ero yoopku (Moore, 2002; Development.., 2003; Aniskevich,
2005). Ognako Takoi Crmocod He BCerja TOYHO OTpa)KaeT HEOJHOPOIHOCTD MOYB TOJIs, 10O
XOpOIIO M3BECTHO, KaK MHOTO (PakTOpOB (B TOM YHCIE CIy4alHbBIX) BIHMSIOT HA BEIUYHUHY
ypoxast. [IpUMeHSIOT TakKe eTalbHbIe TUHIICOMETPHYECKNE KapThl, YTO ONPABAAHHO JIMIIb
YaCTHYHO, ITIOCKOJIBKY JQJIEKO HE BCE JJIEMEHTHI IUIOZOPOJUS 3aBHCAT OT W3MEHEHHMS
penbeda (Prokhorova, 1980; Precise agriculture, 2001; Romanenkov et al., 2006). To4no
TaK K¢ HEHAJEKHBI 3aBUCHMOCTH IUIOJIOPOJHS OT DJIEKTPOIPOBOTHOCTH, MO0 JIMIIb B
HEKOTOPBIX MOYBaX, OOOTANICHHBIX 3JEKTPOAKTUBHBHIMH KOMIIOHEHTAMH U  BIAroif,
momo0HBIe 3aBHCHMOCTH MOTyT uMeTh MecTo (Pozdnjakov and Pozdnjakova, 1983;
Geophysical methods.., 2006). bomee mepcrneKTUBHBIMU KaXXyTCS HCCIECIOBAHUS,
CBSI3aHHbIE C NPUMEHEHHEM JHCTAaHIMOHHBIX CPEICTB, IO3BOJIAIOLIIME yXKE HOCTATOYHO
HAJIS)KHO JIMarHOCTHUPOBaTh TI'PaHYJIOMETPUYECKHH COCTaB M COJepKaHHe Trymyca —
BaKHEUIIMX 0a30BBIX IMOKa3arened B J0ObIX nepoTpanchepubix Moaensax (Gychka, 2005;
Havrankova et al., 2006; Truskavetskiy, 2006), 1160 usyucHue GU3NICCKAX U XUMUICCKUX
CBOICTB IIOYB B pEKMME On-line ¢ IMOMOIIBIO0 COOTBETCTBEHHO HABECHBIX TBEpIOMeEpa U
CHEeKTPO(OTOMETPA, TOAPOOHO ONMCAHHBIX HAMU paHEe Ha OCHOBAHUM JIMTEPATYypPHBIX
ucrounukoB (Medvedev, 2007).

Llenp HacTosmieil paboOTBI cOCTOsIa B IOIBITKE HCIOJB30BAaTh IMENOTPaHC(EpHBIE
MozeNH, 0A30BBIMH JJIEMEHTAMH B KOTOPBIX SIBISIIOTCS COJCp)KaHUe (pU3NUECKON TIIMHBI U
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rymyca, a QyHKIUSMH — HHIUKATOPHI (PU3HYECKOr0 COCTOSHHS ITOYBBI, U HAa UX OCHOBE
BBIOpATh CIIOCOOBI IPEATIOCEBHON 00paOOTKH.

MATEPUAIbI U METO[bI

B kauectBe 00BeKTa MCHOIB30BaHO moiyie B Jlecoctenn XapbKOBCKOW oOiacTu, Ha
KOTOPOM BBIICJICHBI TPHU THIA IOYBBI — YEPHO3EM THIHYHBIN C€1ab0 3pOAMPOBAHHBIH,
YepHO3eM ONOJ30JICHHBIN U TEMHO-cepast omo301eHHas noysa. Ha mone miomansio 40 ra
3aJIOKWIIN PEryJsipHYI0 ceTh M3 45 sneMeHTapHBIX IUIomanok. Ha kaxmod ux HuX
OIIPE/IeNICHO CozepKaHue (DU3MYECKOH IIMHBI, OOIIEro rymyca, IUIOTHOCTH CIIOXEHHUS,
TBEPJOCTH, CTPYKTYPHOTO COCTaBa M YUYTEH yposkail. PaccuMTaHbl CTaTUCTHYECKHE H
reoCTaTHCTHYECKUE MOKA3aTeH, KOA(QHUIMECHTH! TApHOH U MHOKECTBEHHOW KOPPEISINH.
3aKIIOUUTENbHBIH  3Tanm  00pabOTKM  COCTOSIT B IOCTPOCHWM  2-D-amarpamMm 1o
9KCIEPUMEHTAIBHBIM JaHHBIM (C MCIIOIB30BaHUEM MPOrpaMMHOTO obecrieueHus Surfer), a
3aTeM TaKUX K€ JuarpaMM TIJIBIONCTOCTH, IUIOTHOCTH CIIOXKGHHUS M TBEPIOCTH (Kak
WHIWKATOPOB TOYHOH TPEANOCEBHOW OOPabOTKM) IO PACUCTHBIM MeA0TpaHC(epHBIM
MoJensiM. B pe3ynprare cpaBHEHHS pacdETHBIX M OKCIIEPUMEHTAIBHBIX JHArPaMM
JIOKa3aHa BO3MOXKHOCTb mpuMeHeHHs uddepeHnnpoBaHHbIX (TOYHBIX) CIIOCOOOB
00paboTKK Ha OCHOBE MEINOTPAaHCHEPHBIX MOJIEIEH.

PE3YIIbTATbI U OBCYXXOAEHUE

Pacuer mapHBIX ¥ MHOXECTBEHHBIX KO3()()UIIMEHTOB KOPPESIIUN MEXIy 0a30BBIMU
(rymyc u ¢usmueckas TiauHA) © (QYHKIMOHAIBHBIMU (TJIBIOMCTOCTh, PaBHOBECHAs
IUIOTHOCTh CJIOXKCHUS W TBEPAOCTh) MoOKazareasmu (Tabi. 1) mpemocTaBuil BIIOJIHE
00HaIeKMBAIOIIYI0 MH()OPMALMIO O BO3MOXKHOCTH (DOPMAIM3AINU CBSI3U MEXITy HHUMH.
CKJIOHHOCTh TOYB K YIUIOTHEHHIO, YIPOYHEHHIO M OOpa3oBaHMIO TJIBIO CHMXKAeTcs ¢
YBEJIMYEHUEM B MX COCTAaBE OPraHMYECKHUX BEIECTB M (U3MYECKOW IimHBI. Pazymeercs,
9TO YTBEpXKICHHE IPABOMOYHO TOJBKO B HCCIEJOBAHHOM JHama3oHe Oa30BBIX
XapaKTEPUCTHK M, BEPOATHO, OylIeT HAPYIIAThCs NPH YBEIUYCHHU COJCP)KAHWSA B ITOYBE
MECYaHBIX YacTHI] M YyMEHBIICHWHM COAEpXaHUs Tymyca. B dacTHOCTH, B JEpHOBO-
mom3omucTeix  mouyBax  Ilomechs.  Ilostomy — pa3paboraHHble B JanbHeimmem
nenorpaHcepHble MOJETM MOTYT OBITh CIPAaBEVIMBBIMH, CKOpPEE BCETrO, JHUIIb JUIS
CYITIMHHCTBIX UYEPHO3EMOBHJAHBIX TMouB Jlecocremu, na W TO TpH YCIOBHHM HX
OCHOBATEIbHOU IpoBepkU. Ho, HECMOTpsl Ha OrpaHUYEHUS B INPUMEHEHUU MOJENEH, UX
MEepPCIEKTHBBl HECOMHEHHBI, W00 peryiupoBaHue (U3MYECKMX CBOMCTB TIOYB B
NPE/ANOCEBHOI NMEepHO OKa3bIBaeTCs BaKHBIM Jisi popmupoBanus ypoxas (Burov, 1969).
OcCo0eHHO aKTyaJbHBIM SIBJIAETCS YCTpaHEHHE TJIBI0 M3 MOCEBHOI'O CJOS, YTO YCKOpSeT
IpopacTaHue KyJbTyp 3a cueT OoJjiee palnoOHAIBLHOTO PacXOJO0BaHUS 3aIlacoB JOCTYITHOM
Biarx. OZHOBPEMEHHO YIIyUIIaeTcsl pa3BUTHE KOpHEH B MIyOMHY TOANAXOTHOTO CJIOS, YTO
CHIDKAET OIACHBIC MOCIEACTBHUS YaCTOM MalCKOW 3acyXH, MOBBIIIAS AAANTAIMIO PACTEHUH
K HEIOCTaTKy BJIarh. Pe3ynbrarbl pacdera Ko3(D(UIMEHTOB KOppemsinuu MEeXIy
(YHKIIMOHATBHBIMHU TIOKA3aTEISIMU M YPOXKAaeM STIMEHS, OCYIIECTBICHHbIE 110 MMEIOIIUMCS
B HAIllEeM PaCTIOPSHKCHUH TaHHBIM, TAKXKe IMOJITBEPKAAIOT 3Ty 3aBUCUMOCTH (Tabd. 2).

Tabruya 1

Ko3¢duuuenTsl napHoii 1 MHOKeCTBEHHON KOppeISIUU MexK1y 0a30BbIMHU
¥ QYHKIHOHATBLHBIMH NOKA3aTe MU B cJjoe mo4s 0—10 cm

. DYHKIMOHAJILHBIN NIOKA3aTelh
bazoBrriit mokazarenb
I 1161061 T110THOCTE CIIOKEHUS TBeprocth
or —0,52 —0,81 -0,75
r —0,53 —0,73 —0,68
or, I —0,55 —0,84 —0,77

@I — pusuueckas rnuua; I — rymyc.
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Tabauya 2

Ko3dduumenTs! napHoii koppeJsin Me:KIy ypoiKaeM KyJbTYP U (pU3MuecKUMH CBOHCTBAMH OYB

ITokasarenb MouBbI I'ny6una, cm Koaddurment koppessinuu
ConepxaHue TIIbI0 0-10 -0,57
0-5 -0,68
IIn0THOCTH CIOXKEHUS 10-15 ~0,70
20-25 —0,60
30-35 —0,48
0-10 -0,79
TBeproctb 10-20 —0.77
20-30 —-0,70
3040 —0,64

CratucTuieckue W TeOCTATHCTHYECCKUE OIEHKM 0a30BBIX W  (PYHKIMOHAIBHBIX
moKaszaresiei TmpezicTaBieHb B Tabn. 3. XoTs BapmaOenbHOCTH 0a30BBIX ITOKa3aTelneit
yMepeHHas, a (YHKIMOHAJBHBIX — IIOBBINICHHAS, HAJIW4YHe aBTOKOPPEIALHOHHOM
(yHKIIMM, TO €CTh €€ JAOCTOBEPHOE OTKJIOHEHHWE OT HYJIS, JOKa3bIBAacT CYIIECTBOBAHME
MPOCTPAaHCTBEHHOW HEOAHOPOIAHOCTH Ha HccieqoBaHHOM mone. OO0 3ToM ke
CBUJICTENBCTBYIOT HE JEMOHCTPUPYEMbIE B CTaThe SIBHBIC MUKW Ha KPUBBIX CIIEKTPAJIHHOMN
IUIOTHOCTH Juctiepcun. OOpamialoT Ha ce0si BHUMaHHWE OJHOTHUIHBIC (32 HCKIIOYEHUEM
IIIBIOUCTON (pakiuu) chepudeckue BapHOTPaMMbl C OUYCHb OJM3KUMH [0 BEIUYHUHE
napameTpamMH pajuyca koppessinuu (puc. 1). DTo 3HAUMT, YTO HCCIEOBAHHBIE HaMHU
MOKa3aTeJ BapbHPYIOT B MPOCTPAHCTBE MOJS MOAOOHBIM 00pa3oM, a MOpPOT JUCIIEPCHH
JIOCTHTAeTCs MPHUOTM3UTEIFHO HA OJZHOM W TOM JK€ PaccTOSHUM. VIMEHHO B 3TOil 30HE
(MTaBHOTO 3aTyXaHMs JAWCIIEPCHH) CIEAYEeT WCKaTh TPAHHIBI MEXTy OTIECIbHBIMU
3JIEMEHTaMH TOYHOTO 3EeMJICICITHSL.

Tabnuya 3

CraTHCTHYeCKHE H Te0CTATHCTHYECKHE OIIeHKH (6a30BbIX M (PYHKIIMOHAJIbHBIX I0Ka3aTeliei
(caoii 0—10 cm)

PaBHO-
Dusn- ecHas
[Tokazarenp T'ymyc gecKas " TBeproctb 1661
IUIOTHOCTh
rIIMHA
CIIOKCHUS
CpeHee 3HaYCHNE 5,0 % 49 % 1,15 r/em’ 24 kre/em® 10,9 %
Pasmax xosebanuii 2,0 % 21 % 0,20 /e’ 30 krc/cm’ 26 %
Cramnaprioe 0,44 439 0,04 6,94 6,6 %
OTKJIOHEHHUE
Jucnepcust 0,2 19,3 0,0 48,2 43,6
Koopuument 0,09 0,09 0,04 0,29 0,60
BapHaluH
Koopuument ~0,90 0,11 0,26 1,02 0,27
ACHUMMETPHHU
Harrer-addexr 0,02 2 0 0 0
[opor nucnepcun 0,197 16 0,0015 54 ?
Paguyc xoppenauun, M 250 240 250 260 ?
Bapuorpamma Cdepu- Cdepu- Cdepu- Cdepu- Tnneiinas
yeckast JecKas YecKas YecKas

Hanuume nocrosepHoit
aBTOKOPPEISLIUOHHON + + + + +
GyHKIUI

OpHako TakoM KOHCTaTallMM COBEPIIEHHO HEJOCTaTO4HO. Benp Hy)XHO yCTaHOBHTH
TOYHYI0  KOHQUIypaluio  JAENSHOK,  OONajalolmuX  KayeCTBEHHO  pa3lInuHBbIMU
xXapakrepucTukamu. [l storo HyxHO mnoctpouts 2-D-nmuarpammer (puc. 2). [axe
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NpeIBAPHUTEIIBbHBI aHAIN3 U CPAaBHEHUE JHArpaMM MEXIy co00il MO3BOJAIOT YCTAHOBUTH
HaJW4We JIOCTaTOYHO SBHOW IPOCTPAHCTBEHHOH  JIOKAJHM3alMU  HMCCIICIOBAaHHBIX
nokasareneld. B cooTBeTcTBHM ¢ OTpULIATENEHBIMU KOY(Q(UIMEHTAMH KOPPEISLHUN AeNaeM
BBIBOJI: YeM MEHbILE B MOYBE rymyca M (M3MUYECKOH TJIMHBI, TEM BBIIIE pPaBHOBECHAs
IUIOTHOCTh, TBEPAOCTh M CIIOCOOHOCTH 00pa3zoBbIBaTh TibIOBL. [lpu conocraBieHnu
JHUarpaMM C IOYBEHHOM KapToil MO OKa3aJoch, YTO IOJOOHBIM 0Opa3oM BO3pacTaroT
OIIOJI30JICHHOCTh M CMBITOCTh. MHa4ye roBopsi, MOXXHO yBEpPEHHO YTBEP)KAaTh, YTO UMEHHO
9TH 0COOCHHOCTH MOYB MPUBOJAT K A depeHaliy NoKazaTeaeld Ha 1oJie ¥ UMEHHO OHH
TpeOyIOT aIeKBaTHOM An(depeHIany arpOTEXHOIOTMYECKUX TIPUEMOB.

CoaepmaHue rymyca, /—/\
Copepxanue dua. mﬂ/
NRoTHOCTL NOYESI

TeepaocTb NOYBLI

Nonyaucnepcus

it

0 50 100 150 200 250 300
PaccTtoaHwe, m

Puc. 1. KoBapuorpammspl 6a30BbIX U (PYHKIHOHAJIBHBIX MOKa3aTeJeii 1Js cjaosi mous 0—10 cm
HCCIeJOBAHHOIO 0JIs1

OO0paboTka muarpaMM C HCIOIB30BAaHHWEM TOH e Imporpammbel Surfer mo3Bonmia
HOJIyYHTh IUIOMAJH KOHTYPOB C Pa3iIMYHBIMH IOKazaresisiMu (Tabim. 4), a mpuMeHeHHe
HOPMATHUBHBIX IOKa3aTened (tabm. 5) — o0OBeIWHUTH OTHETBHBIE KOHTYPHI B
arpoTEeXHOJIOTUYECKUE TPYNIBI C Pa3IMYHBIMH TEXHOJIOTHAMH oOpadotku. I[lmomiamn
OCHOBHBIX ~arpOTEXHOJOTHMYECKUX IPYII IIOJS IS NPOBEACHUS Pa3IM4HON 00pabOoTKH,
MOJTy4eHHBIE KCIIEPUMEHTAIBHBIM M PACUETHBIM CIIOCOOOM, MTOKa3aHbI B Ta0IMI. 6.

HopMmaTuBHBIE MOKa3aTeld PaBHOBECHOW IJIOTHOCTH CIIOKEHHUSI pa3padOoTaHbI
HaMH Ha OCHOBaHMHM MHOTOJIETHUX MOJIEIbHBIX HCCIIEIOBaHUHi, 0000LICHHBIX B paboTe
(Medvedev et al., 2004), BpeqHOro BIWSHUS TJIBI0 W MOBBINICHHOH TBEPIOCTH — Ha
OCHOBE JINTEPATYPHBIX JIaHHBIX, TaK)Xe 00001eHHBIX HaMH B myOsmkanusax (Medvedev,
2009, 2013).
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Tabruya 4
IInomann KOHTYPOB 0a30BbIX H (PYHKIMOHAILHBIX IOKA3aTeJICH
st cios mouB 0—10 ¢cM HA HCCIeTOBAHHOM MO0JIe
Duzn- Teep- ITno-
T'ymyce, | [Inomans IInomanp [[TnotHoCTh, ITNOmANG p ITnomans | I'el-
o veckast o’ JOCTb, 601 % mab
% | ra |rmHA,%| % | ra % | ra Kre/cm % | ra ’ % ra

3,6-3,9] 0,38 |0,15| 4044 |6,62]2,66|1,05-1,08|1,88|0,75| 15-20 [24,80/9,95| <5 |154| 6,2
3,9-42| 1,42 |0,57| 44-48 [23,94/9,61|1,08-1,11]6,22(2,50| 20-25 W1,66(16,72| 5-10 |25,5| 10,1
4,2-4,5| 8,96 [3,60| 48-52 [53,29121,39| 1,11-1,14 21,56 8,65| 25-30 [12,82/5,15|10-15|26,6] 10,5
4,5-4,8|14,60(5,86| 5256 |11,54/4,63|1,14-1,17 |44,48/17,85| 30-35 [12,184,89|15-20{20,0| 8,1
4,8-5,1129,04[11,66f 56—60 |4,42|1,77|1,17-1,20 [16,30{ 6,54 | 3540 |[6,76]2,71| >20 [12,5] 5,1
5,1-5,4137,2014,93] 60—-64 |0,18|0,07|1,20-1,2316,38(2,56| 40-45 |1,78|0,71| — - -
54-5,7| 8,40 |3,37 - - | — [1,23-1,26|3,18| 1,28 - - | - - - -

Crnemyromuii 3Tan paboTHl COCTOST B IIOMCKE MEA0TPaHC(hEpHOW MOJIENHN IS pacdera
(GYHKIMOHANBHBIX [OKa3aTesieil Ha OCHOBaHMM 0a30BBIX MOKazaTejeld. PesynbTars
00paboTKH M caMHM MOJENHU IOoKa3aHbl Ha puc. 3. OHM OTpaKarOT JOCTATOYHO SIBHBIC
3aKOHOMEPHOCTU MEKIY 6aSOBI)IMI/I u q)yHKIlI/IOHaHbHI)IMI/I IIO0Ka3aTrcjIiiMHu, TO CCThb
HUITIOCTPUPYIOT BBIITOJTHCHHUC BaXXHOT'O ycioBus JUIA ycnneumHoro MOCTPOCHUA
nenorpaHcdepusix Moeneil (Bouma, 1989; Shein and Archangelskaja, 2006).
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Tabauya 5
IIpeaBapuTe/ibHbIE HOPMATHBBI OLIEHKH (PU3NYECKHX CBOICTB MOCEBHOI'0 CJIOS MOYBBI IS
000CHOBAHHS MHTEHCHBHOCTH MeXaHU4YeCKoi 00padoTKku™

Pexomennanuu no
TToka3aTenp B IIOCEBHOM CJIOC KauecraenHas onenxa UHTEHCHUBHOCTH
00pabaTeiBacMOro cios N
MIPEANOCEBHON 00paboTKH

Komuuectso risi0, %
<5 BrnaronpusitHas O6pabotka He Tpedyercs
5-15 Y noBneTBopUTEIbHASL Ymepennas o6paboTka
> 15 HeynosnerBopurensHas WurencuBHas 00paboTka
TLIOTHOCTB CIIOKEHHS, T/CM-:
<1,2 BnarompustHas O6pabotka He TpeOyeTcst
1,2-1,3 Y noBneTBOpUTENBHAS Ymepennas o6paboTka
>1,3 HeynosnersopurenbHas Murencusnas o6paborka
TrepaocTs, kre/om’:
<20 BnaronpustHas O06paboTka He TpedyeTcst
20-30 Y noBneTBOpUTENbHAS YmepenHast 06paboTka
>30 HeynosnerBopurensHas WurencuBHas 00paboTka

*HOpMaTI/IBLI MPUTOAHBI AJId IOYB CPEAHETO U TSKEIIOTO IPaHyJIOMETPUIECKOTIO COCTaBa.

Crexyromuii 3Tan paboTHI COCTOST B IIOMCKE MeNOTPaHCHEPHON MOJEIH I pacyera
(YyHKIMOHAJBHBIX TIOKa3aTeseil Ha OCHOBaHMM 0a30BBIX MOKaszaTejed. Pesynbrars
00pabOTKH U caMH MOJIENH IO0Ka3aHbl Ha puc. 3, 4 U 5. OHU OTPA’XKAIOT JOCTATOYHO SBHbIE
3aKOHOMEPHOCTH MEXAy 0a30BbIMH W (PYHKIMOHAIBHBIMHM TIOKa3aTelsiMH, TO €CTh
WUTIOCTPUPYIOT — BBIMOJHEHHE BAXHOTO  YCIOBUSL ISl YCHCUIHOTO — MOCTPOCHHUS
nenorpancdepusix moaenei (Bouma, 1989; Shein and Archangelskaja, 2006).

Mnomnocms = 2,01 - 0,08x - 0,018y -0, 024x2 + 0, 006xy - 0,0002y2
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Puc. 3. IlenorpancdepHast MoeJb IS pacueTa IVIOTHOCTH
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Puc. 5. IlenoTpancdepnas Mogeb 1Jisl pacyeTa coJepKaHus ribio
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[Janee, ucrmonb3ysli MOIENM M IAaHHBIC IO ONPEIEICHHIO COACPXKaHHSA Tymyca M
¢u3ngeckoit TiomHEI B 20  JOMONHHUTENHHO OTOOpaHHBIX 00pasmax, peryisipHO
pa3MeNIeHHbIX B MCCIIEIOBAaHHOM II0JIe, BHOBB IOCTpouM 2-D-auarpaMMbl U paccyuTaeM
IUIOIIAZM arpoTeXHOJOrM4Yeckux rpymm. PacderHsle 2-D-guarpamMmsl M IJIOMIaTM MOJIS,
IMOJYUYCHHBIC B PpE3YyJbTATC OKCIICPUMCHTA W pacucTa, MPUBCACHLI COOTBCTCTBCHHO Ha
puc. 6 1 B Tab. 6.

M | | | | | | |

400+ B

300+ B

200 B IInoTHOCTE

100+ B

T T T T T T T
0 100 200 300 400 500 600 700 800 200 M

400-] L
300-] -
200-]

TBepnocTb

100+ B

T T T T T T T T
0 100 200 300 400 500 600 700 800 900 M

400 L

300+ B

200+ -
61081

100+ B

T T T T T T T T
0 100 200 300 400 500 600 700 800 900 M

Puc. 6. Pacuernbie 2-D-quarpaMmbl GyHKIHOHAIBHBIX MOKA3ATEel:
1 — dactp nosns, He Tpedyromias 00paboTKH;
2 — He00XOIUMOCTb B OAHOW MPENNOCEBHON KyJIbTHBALIUH;
3 — He00XOIUMOCTh B 2—3 KyJIbTHUBAIMAX JTHOO POTOPHOI 0O6paboTke
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2-D-nuarpaMMbl  paBHOBECHOM IUIOTHOCTH, TBEPIOCTH M TIIBIOUCTOCTH ONM3KH IO
JOKAIU3alMy MOAOOHBIX IOKa3aTelei, HO Bce e CYIIECTBEHHO OTIMYAIOTCS IO CBOEH
arpOHOMHYECKOH 3HAYMMOCTH. TaK, INIOTHOCTH CJIOXKEHHS IOJIS MPAKTHYECKH Ha BCEM €ro
MPOCTPAHCTBE HE MPEBBIMIACT KPUTHUYECKUX BeNUYMH (CBbIme 1,3 r/eM’ Ui GOJBIIMHCTBA
BBIPAIIBAEMBIX KYyJIBTYp) M MO3TOMY JaHHBIA IOKAa3aTelb MOXKHO HE MCIONB30BAaTh IPU
peureHny Bomnpoca o JudpepeHInpoBaHud npearnoceBHo 00paboTki. COBEpIIEHHO HHbIE
BBIBOJIbI HEOOXO/IMMBI B OTHOIICHUH JAPYTUX WHIUKATOPHBIX MOKas3arejaeld — U TBEPJOCTH, U
TIIBIONCTOCTH. DTH TIOKA3aTeNy TaKOBBI, YTO TPEOYIOT 00s3aTeIbHONH KOPPEKTUPOBKM Ha
yacTy nosist. ITockonbKy HauOobIIast IIonIapb, TpeOyomas KOPPEKTHPOBKH, OKa3anach Mpu
UCIOJIb30BaHUH ITOKA3aTeNsl TIBIOMCTOCTH, TO MMEHHO €ro M CleIyeT NPUMEHSTh s
OKOHYATEIBHOTO BEIOOpa HMHTEHCHBHOCTH TIPENIIOCEBHOW 0OpaOOTKH. 3aMeTWM, d|TO,
COIIaCHO arpOHOMHYECKUM TPEOOBAaHMSAM K TIOCEBHOMY CJIOO, TJIBIO B HEM HE JIOJDKHO OBITH
BOOOIIE, TaK KaK OHM NPUBOIAT K OBICTPOMY HCCYLIEHHIO 3TOTO CJOS M 3aIepKUBAIOT
nosiBiieHne BcxonoB (Technique of an estimation.., 1968). IlpaBma, B mo4yBOBeneHWH U
3eMJIeIeNIMN CYIECTBYIOT Pa3HOUYTEHUS B OTHOILECHHH Pa3MEPHOCTHU INbI0. B mouBoBeneHnu
TJIBI0O# cunTaeTCs KOMOK quametpoM oosee 10 M, B 3emiteenuu — 6osee 40 M.

Tabauya 6
CpaBHeHHe IKCIIEPUMEHTAIbHBIX H PACUYETHBIX IJIOMIAIEH
OCHOBHBIX arpoTeXHOJOrMYeCKHX IPYII MOJIsI IJisl TPOBeIeHHs]
pa3uyHOii npeAnoceBHOH 00padoTKH (M0 MOKA3ATESIM COlep:KaHUs IJIbI0, %), ra

OKcllepUMEHTAIbHbIE IUIOMAU FPYII PacueTHble muIona gy rpynn
1 (<95 2 (5-15) 3(>15 1 2 3
6,2 20,6 13,2 3.4 22,2 14,4

Takum o00pa3oM, BbIIE W3NOKCHHBIM MPOJEMOHCTPUPOBAaHA IPUHIMITHAIIBHAS
BO3MOXXHOCTh BBIJICJICHHSI HAa II0JIe arpOTEXHOJIOTHYECKUX TPYII JUIS TPOBEICHMS
Pa3IMYHBIX COCOOOB MEXaHUUECKOH 00pabOTKHM, HCHONB3YsI JUIs 3TOTO MEA0TpaHChEpHbIe
MOJIETIH, B KOTOPBIX 0a30BBIM ITOKa3aTeNieM SBJIETCS COACp)KaHWe TyMmyca M (puznieckont
TJIMHBL, a (YHKIMOHANBHBIMH — paBHOBECHAs IUIOTHOCTh  CIIOXKEHHS, TBEPIAOCTh H
risioucTocTh. [lonmaraem, 4ro Takas 3amada ObUla YCIICIIHO pENIEHA, HO YTO KacaeTcs
[IPaKTU4YECKOW CTOPOHBI BOIIPOCA, TO BO3HUKAET HEMaJIO TpyIaHocTel. Tak, onpexneneHue
CoJiepKaHMsl TyMyca M (DU3MUYECKOH IMUHBL, K COXKAJICHHWIO, HUYYTh HE MpOIIEC U €Ie
3aTpaTHee, YeM INpsIMOe U3MEPEHHUE IUIOTHOCTH, TJIBIOMCTOCTH W TeM Oojiee TBEPIOCTH
noyYBbl. Jlayke MpU TOM yCJIOBHH, YTO JIEMEHTAPHBIX MPOBEPOYHBIX JIENSHOK, KaK B HAllleM
aKcniepumente, Oynet Bcero 20 BmecTo 45 ncxonHbix. Beap momgo0Hble aHAIM3bI TPEOyOT
3HAYMTEJIBHBIX 3aTpaT BPEMEHH Ha OTOOp MOYBEHHBIX 00pa3lloB, TPAHCIIOPTHPOBKY HX B
71a00paTopHI0 M JaJbHEHIINX CIOXHBIX HOATOTOBUTENBHBIX MPOLEAYp 10 HPOBEACHHS
HEMOCPECTBEHHOr0  M3MepeHus. M3  aroro ciemyer, 4ro menorpaHcdepHoe
MOJIETIMPOBAaHNE C YKa3aHHOM B CTaThe LENBI0 MOXET CTaTh aKTyaJbHBIM JIHMIIb IPH
YCIIOBUH, 9TO OYIyT HaiileHbl HHBIE, O0Jee IPOCThie B A3PPEKTUBHBIE CIIOCOOBI N3MEPEHHS
0a30BBIX TIOKa3aTelel, JKeIaTeNbHO B peXuMax in situ u on-line. B srom mumane
NEPCIEKTUBHBIMU  NPEACTABIIIOTCA AUCTAHIIMOHHBIE METOABI W METOZA  JIa3epHOU
nudpakromerpun. O030p HOBBIX METOAWYECKHUX CPEICTB M3MEpEHHsI 0a30BBIX MOKa3aTeen
(mo nuTepaTypHBIM JaHHBIM) AaH B pabdorax (Hemmat et al., 2008; Feifei et al., 2010;
Medvedev and Laktionova, 2011). YuurbiBas 3Ha4MTENbHBIE IEPCHEKTUBBI TOYHOTO
3eMJICIeNUsI, B TOM YHCJIC TOYHOW OOpPaOOTKM IMOYB, XOTEIOCH OBl HAICATHCSA, YTO B
OmKaiiniee BpeMsl HOBbIE OECKOHTAKTHBIE CIIOCOOBI M3MEpEHHUs! COAEP)KaHUSI Tymyca U
(U3MYECKO TTIMHBI B TOYBE OYAYT pa3padOTaHBlI.

BbIBOAObI

OO00cHOBaH METO/1 BBISIBIICHHS Ha I0JIE KOHTYPOB, Pa3iNYalOMInXCcs M0 (PU3HUECKUM
CBOHCTBaM B IIOCEBHOM ClIO€, Uil IpOBeAeHHs B HuX MuddepeHnrpoBaHHON (TOYHOIN)

22 ISSN 1684-9094. Gruntoznavstvo. 2014. Vol. 15, no. 3—4



00paboTku. BEIOOp HHTEHCHBHOCTH 00pabOTKH (KOIHYECTBA MPEAIIOCEBHBIX KYIIHTHBAIINN)
OCYIIIECTBIIAETCS. B COOTBETCTBHU ¢ HOPMAaTHBaMH (B HCCIEJOBAHHOM I0JIe — HOPMAaTHBaMH

TJIBIOUCTOCTH).

Jnst pacuera npeIuIoKeHbl e0TpaHcpepHble MOJIeIH, 0a30BHIMH KOMIIOHEHTAMH B
KOTOPBIX SIBJISIIOTCS COZAEP)KaHWE Tymyca M (U3MUECKOM TJIMHBI, a (YHKIMOHAIBHBIMH —

IJIOTHOCTL  CJIOKCHHA, TBEPAOCTDH

U COJepKaHHWe TIIBIO,

IMPpUHATBIE B Ka4Y€CTBC

WHAWKATOPHBIX JIsI  OLCHKHU (1)I/I3I/I‘IGCKOI‘O COCTOSAAHMS 1OJIsI TIEped IMPOBEACHUEM

MPEANOCeBHOI 00pabOTKH.

CpaBHEHHE KOHTYPOB, MOJYYEHHBIX OSKCIHEPHMEHTAIBHBIM ITyT€M, C KOHTYpaMmH,
PacCYMTaHHBIMH C IIOMOIIBIO MOZEIEH, a0 YIOBIETBOPUTEIBHBIC PE3yIbTaTHL

[puBeneHBl apryMeHTBl B IOJNB3Y HMHTCHCH(HMKALMM HAYYHBIX HCCICHOBAHUN IS
pa3paboTKK OECKOHTAKTHBIX METOJI0B M3MEpEeHHs 0a30BbIX MOKa3aTeneil — GHU3NYEeCKON TIIHHEL
U TyMyca 1, TEM CaMbIM, YCKOPEHHOTO BHEIPEHHS TOUYHBIX CIOCOO0B 00pabOTKH MOYB.
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