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Annomayua. Yniomuenue nousvl cnocoocmeyem — YXyOuleHuro - 800HO-
8030YUIHO20 0D02aUeHUs U YCIOBUL MUHEPAIbHO20 NUMAHUSL PACMEHUL, CHU-
JHCEHUTIO YPOACAUHOCMU CENbCKOXO3AUCMBEHHBIX KYAbMYp, VCUNLEHUIO 3PO3UU
NnOYBbl U 3ACOPEHHOCMU NOCEB08, NOBLIUUEHUIO CMENeHU 3apanicaemMocmuy noce-
608 00J1e3HeMBOPHLIMU OAKMEPUAMU U 8PEOUMENAMU, A MAKHCE CHUNCEHUTO
aghhexmusrnocmu BHOCUMBIX YOOOPEHUU U POCMY 3ampam MamepuaibHulX pe-
cypcos Ha obpabomky nousvl. To, umo naxomHvle U NOONAXOMHbBIE 20PU3OHMbL
NOY8bl UCNBIMBIBAIOM NepeyNIoOmHeHuUe, 00bACHAeMCs 8e0eHUuemM UHMEHCUBHOLL
CeNbCKOXO3AUCMBEHHOU 0esIMeNbHOCU, UCHONb308AHUE MANCENbIX MPAKMOPOS,
KOMOQUHO8 U OpY2oll CelbCKOX03AUCMEEeHHOU mexHuku. /lannas paboma Haye-
JleHa Ha NpumMeHeHue GpaxkmanibHo20 Memood aHaIu3a Npu cpe3e noue muna
YepPHO3EM.

Knroueevie cnosa: ppaxman; ppaxmanvhas pasmepHocmy; 2pYHmM; cpes.

APPLICATION OF THE METHOD OF FRACTAL ANALYSIS
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AGRARIAN COLLEGE

I. A. Tishaninov!, A. S. Sviridov?
!Chaplyginsky Agrarian College

(Chaplygin, Russian Federation)

2Federal Scientific Agroengineering Center VIM
(Moscow, Russian Federation)

Abstract. Soil compaction contributes to the deterioration of water-air enrich-
ment and conditions of mineral nutrition of plants, a decrease in crop yields, an
increase in soil erosion and contamination of crops, an increase in the degree of
contamination of crops by pathogenic bacteria and pests, as well as a decrease
in the efficiency of applied fertilizers and an increase in the cost of material re-
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sources for processing soil. The fact that the arable and subsurface horizons of
the soil are experiencing overconsolidation is explained by intensive agricultur-
al activities, the use of heavy tractors, combines and other agricultural equip-
ment. This work is aimed at the application of the fractal method of analysis
when cutting chernozem-type soils.

Keywords: fractal; fractal dimension; soil; cut.

[Ipu pemeHnn MOMCKOBBIX 3a/1ad (0COOCHHO MPH MOJICIUPOBa-
HUU B3aUMOJICUCTBUS pabOUUX OPraHOB C TPYHTOM) HamOosiee ONTHU-
MaJIbHBIMM ~ METOJaMM  SBJISAIOTCS  (u3ndeckoe U (U3HUKO-
MaTeMaTHYeCKOe MOJIeTMpoBaHue. MeTo bl (PU3NIecKoro MOJaeIupo-
BaHHUS MO3BOJISIOT MOJIy4aTh OOIIMPHBIC JJAHHBIC 110 KAY€CTBEHHBIM U
KOJINYECTBEHHBIM XapaKTEPUCTUKAM MPOIECCOB, 00pabaThiBaTh CXe-
Mbl MEXaHU3MOB MPOTEKAHUS MIPOIIECCOB C IEIBI0 COCTABJICHUS MaTe-
MaTHYE€CKON MOJICJIM U OLICHKHU €€ ajJekBaTHOCTH [1, 2]. B nanHoM pa-
0ote pa3paboTaHa TpexMepHas KapTa pachupejaesieHus (paxkTaaibHOU
pa3MepHOCTH 00pPabOTAaHHOTO PEATLHOIO TPYHTa, COCTAB I'PyHTA 4ep-
HO3EM.
®pakTanbHas Pa3MEPHOCTh OMNpPEIEAeTCS C IMOMOIIBIO MPO-
rpammHoro obecrieuennss Gwyddion (puc. 1) — MOAYIBHOM TIpOrpaM-
MBI aHaJIu3a JaHHBIX, IEPBOHAYAJILHO pa3pab0TaHHOM JJIT 00pabOTKHU
JAHHBIX, MIOJYYEHHBIX B PE3yJIbTaTe CKAaHUPYIOLIEH 30H/I0BOM MUKPO-
ckornu (C3M).
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Pucynok 1 — Oxno nncrpymenta FractalDimension mporpammbr Gwyddion
C LIeiIePHBIM 0TOOPAa’KEeHNEM CHUMKA Cpe3a IPyHTa

HccnenoBanus mpoBOAWINCH, Ha TeppuTopuu Jlumenkoin oba-
CTU B YamibIrTMHCKOM pailoHe, Tlie Mpeo0IaatoT YepHO3EMHbIEC MOY-
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Bbl. B KadecTBe pHIXJIMTENS HCIOIB30BAJICS TpareueBUIHbIN pado-
yuii oprau [3, 4], yctaHoBieHHbIN Ha kyabTuBarop KHC-6.3 [4] (puc.

2).

PncyHK 2- YTpOCTo IS IIOJIyYeHHS cpe3a fpyHTa
u kyabTuBatop KHC-6.3

Ha puc. 3 uzo0OpaxkeHo pacnpeaenenue ppakTaibHON pa3MepHO-
CTH TPyHTa C IOCTPOCHUEM TPEXMEPHOM KapThl MO Bcemy cpesy [5].
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Pucynok 3 — Pacnipenesienne ¢ppakrajJbHON pa3MepHOCTH cpe3a IPyHTA,
oopadorannoro kyabTuBaTopom KHC-6.3 ¢ mocTpoeHHOM TpexMepHO
KapTou

HccnenoBanus IMoKaszand, 4TO OTHOCHUTEIbHAS PaBHOMEPHOCTH
pacnpeaeneHus: GpakTaIbHONW Pa3MEPHOCTH O Cpe3y 00pabOTaHHOTO
peabHOTO TPyHTA YBEJIMYUBAETCS B MPOIECCe €ro 0OpabOTKH KYIb-
tuBatropoM KHC-6.3. Kapra pacnpenenenuss dhpakTalbHBIX pa3Mep-
HOCTEH CPE30B I'PyHTA XOPOIIO MOBTOPSET KOHTYPHI MCIIOIB3yEeMOTO
paboyero oprana. Kpome Toro, pactutenbHbie BKIIOUCHUS BIUSIOT Ha
pacripeienieHre (ppakTaabHON Pa3MEPHOCTH, KaK BUIHO W3 TOJIYYECH-
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HOM TpEXMEpPHON KapThl pacrpeesieHus (pakTaabHOU pa3MEepHOCTU
o cpesy. O0nacTh ¢ BKIOYeHUs MU paBHa 1,61 u 1,65, TeM cambiM
cHUXasi (ppakTaibHBIE XapaKTEPUCTUKU HA cpe3e, uTo TpedyeT Ooliee
NOAPOOHOTO U3YUYECHUS.
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