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PaccmatpueaeTcs mpouecc npogunumpoBaHus no-
BEPXHOCTU MOYBbI C MOMOLLbIO YCTPOWCTBA, KOTOpPOe
Mo3BONseT ONMpeaenuTb MUKpoperbed yyactka nons.
Mukpopenbed nrpaeT HEManoBaxHYK posib B NPOTUBO-
9PO3MOHHBIX MEPONPUATUSX, HaNPaBneHHbIX Ha Coxpa-
HeHWe Tenna W Braru B Moyse, Tak Kak crnocobCTayeT
CO3AaHMI0  0cob0ro MMKpoKknMmata, 6raronpusiTHOro
ANA  pasBUTUS KyNbTYPHbIX pacTeHuini. C  NOMOLLbIo
NPOUIMPOBaHNS MOBEPXHOCTU MOYBbI BO3MOXHO Bbl-
SIBMEHNE Y4acTKOB MOMS, NOABEPKEHHBIX 3PO3NOHHbLIM
npoLeccam, B YacTHOCTU, OnpedeneHne HanpasfieHus
hopmupytoLerocs pycna ctoka BoAbl. [laHHble CTOKM
n3-3a u3bbITKa aTMOCHEPHBIX OCALKOB M PE3KOro Tas-
HUS CHEXHOrO MOKPOBa 3a4acTylo BCTpevatoTes Ha
CKITOHOBbIX 3eMJISIX, YTO, COOTBETCTBEHHO, MOXET Mpu-
BECTM K CMbIBY NIOAOPOAHOrO CrOS NOYBbI, BHECEHHbIX
yoobpeHnit, a Takke K obpasoBaHWMo oBparos. [ns
NpeSoTBPALLEHNS CRIOKMUBLLENCS CUTyaLu Heobxoanmo
NCMOMNb30BaTb KOHTPOMbHbIE MEPONPUATUS, Hanpas-
NeHHble Ha onpeaeneHne MUKpoperbeda NoBepxXHOCTM
W mocrneayoLmin BbIGOP NPOTMBO3PO3MOHHOM 06paboTku
nouBsbl. [peanaraeTcs B KayecTBe KOHTPOMBbHOrO Mpu-
Oopa ncnonb3oBaTh YCTPOWCTBO ANSt NPOMIMPOBaHNS
MOBEPXHOCTM MOYBbI, KOTOPOE npefcTaBnsieT cobow
Kapkac C pa3meLLEeHHOW Ha Heil NnoLlaaKkomn, B KOTOPOW
NMEITCH paBHOYAANEHHblE OTBEPCTUS AN CTEPKHEN.
MMpn noaBedeHUM NNOWankW CO CTEPXHAMMU K MOBEpX-
HOCTW y4acTka Monsi AaHHbIE CTEPXHU MPUHUMAIOT pe-
nbe@ uccnegyemoro yyactka. lpu aToM CTepkHU ne-
pedalT CuUrHan COMpUKOCHOBEHUS C MOYBOM Ha NaHenb

v

CO CBETOAMOLAMM, KOTOpble (UKCUPYITCS B XypHan
HabnogeHn. 1o NonyYeHHbIM AaHHbIM CTPOMTCS rpa-
(VK OTKNIMKA NOBEPXHOCTU, FAe HarnsgHo MOXHO onpe-
[EenuTb HanpasneHue CKIoHa W BO3MOXHOCTb 06paso-
BaHus pycra cToka BoAbl. B npouecce nonesbIx uccne-
[0BaHWi M3MepeHNs MUKpopenbeda npoBoaunmM nocne
06paboTku NO4YBbI NPOTMBO3PO3MOHHLIM OpyaMEM —
NMOCKOPeXyLLEn nanown, ¢ wWupuHoi 3axesata 110 cm u
rnybuHon obpaboTku 25 cm. ObpaboTka noYBkLl MPOBO-
AMnoch nonepek cknoHa. B pesynbTate, Ha rpaduke
OTKNMKA MOXHO HabntogaTtb hopmupoBaHue G0pO3aKM,
KOTOpas NO3BOMSET 3afepXMBaTb MHTEHCWBHOE Teye-
HWe aTMocepHbIX 0CaAKoB M Tanblx BoA. Takum obpa-
30M, YCTPOMCTBO ANS NPOGMAMPOBaHUS MOBEPXHOCTY
NO3BONSET KOHTPONMPOBaTb NPOBOAUMbIE NMPOTUBOIPO-
3VOHHble MEepONpPUATUS.

Keywords: micro-relief, soil surface, profiling, pre-
cipitation, flat hoe, response graph, furrow.

This paper discusses the process of soil surface
grading by using a device that allows determining the
micro-relief of a field plot. The micro-relief plays an im-
portant role in anti-erosion measures aimed at preserv-
ing heat and moisture in the soil as it contributes to the
creation of a special microclimate favorable for the crop
development. By means of soil surface profiling, it is
possible to identify the areas of the field that are ex-
posed to erosion, in particular, to determine the direction
of the formed water flow channel. These flows, due to
excess precipitation and rapid melting of snow cover,
are often found on sloping lands; this may lead to the
washing away the fertile soil layer, fertilizers, and gulley
formation. To prevent this, it is necessary to take control
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measures aimed at determining the micro-relief of the
surface and the subsequent choice of anti-erosion fill-
age. It is proposed to use a device for profiling the soil
surface as a control device which represents a frame
with a platform placed on it with equidistant holes for
rods. When bringing the platform with rods to the surface
of the field area, these rods take the relief of the studied
area. At the same time, the rods transmit a signal of
contact with the soil to a panel with LEDs which are rec-
orded in the observation log. Based on the obtained
data, a graph of the surface response is constructed

where it is possible to clearly determine the direction of
the slope and the possibility of forming a channel of wa-
ter flow. In the course of field research, the measure-
ments of micro-relief were performed after soil treatment
with an anti-erosion tool - a flat hoe with a width of 110
cm and a depth of 25 cm. The tillage was performed
across the slope. As a result, on the response graph, it
is possible to observe the formation of a furrow that al-
lows slowing down the intensive flow of precipitation and
meltwater. Thus, the surface profiling device allows
monitoring the anti-erosion measures being carried out.
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BBepeHue

Mukpopenbed nouBbl B  CENbCKOXO3Ai-
CTBEHHbIX YCNOBUSIX npefcTaBnset  coboil
(hopMy MOBEPXHOCTU yyacTka Mons, xapakre-
pU3yLoLLErocs pasnuyHbiMi Gyrpamm, Xxormamu,
BnaguHamn v 1.4. [1, 2]. [JaHHble yyacTku co-
30aK0T CKMOHbI, YTO CKa3bIBAETCS Ha npoLecce
06paboTkm nouBbl, Tak Kak 370 TpebyeTr uc-
Nonb3oBaHWe NPOTUBO3PO3NOHHBLIX Meponpus-
TUIA 4NS COXPaHEeHWs NII0JOPOAHOO Crost Moy-
Bbl, BHECEHHbIX YA0OPEHNI 1 NpeaoTBpaLLEHNS
obpasoBaHus oBparos [3-9].

Llenb uccnegoBaHusi — BbISIBUTb BO3MOX-
HOCTb NPOBEAEHUST KOHTPOMbHbIX MPOTUBO3PO-
3MOHHbIX  MepOonpUsTUA, HanpaBneHHbIX Ha
onpeaenexHne Mukpopenoeda, Npu  NOMOLLM
yCcTpoucTBa NS NPOUNIUPOBAHUS NMOBEPXHO-
CTM y4acTKa NoYBbl.

MeTtoauka uccnegoBaHum

MpeanaraeTcs B Ka4yecTBe KOHTPOMbHOIO
npubopa ucnonbL30BaTb YCTPOMCTBO ANs Mpo-
(OMNMPOBAHMSA MOBEPXHOCTW NOYBbLI [6] M onpe-
[ENEeHNst HanpaeneHns CToka aTMOoCepHbIX
0CafKoB B MOMEBbIX YCNOBUSIX, KOTOPOE Npea-
cTaBnseT coboi kapkac C pasMeLeHHOW Ha
HeW NNoLlagKom, rae UMEKTCS paBHOydaneH-

Hble oTBepcTUs Ans ctepxHen (puc. 1). Mpu
nogsedeHnn Nnowaakn Co CTEPXHAMM K Mo-
BEPXHOCTW Yy4yacTka MONsi AaHHbIE CTEPXHM
NPMHAMAOT penbed MccnegyeMoro ydyactka.
[Mpu 3TOM CTEpPXHW BbINOMHAKOTCA M3 OMarnek-
TPUYECKOro Martepuana v UMerT BO3MOXHOCTb
nepefasaTb CUrHanm COMPUKOCHOBEHWS C MOY-
BOW Ha NaHenb CO CBETOAMOLAMM, KOTOpble
(OUKCUPYIOTCS B XypHan HabnioaeHuin.

YcTpoinctBo pabotaer crnegytowmm obpa-
30M: Kapkac YyCTaHaBnuBaeTcs Ha wuccregye-
MYI0 MOBEPXHOCTb W BbIPAaBHMBAETCA MO YPOB-
Hi0. [lanee 3amMblkaeTcs anekTpuyeckas Lenb u
Ha KOHTPOILHOW NaHenu 3aroparTcs CBETOAMN-
oabl. Kaxabl cTepeHb CBSI3aH C O4HUM CBe-
TOAMOLOM. BpalleHuem pykosTKuM BUHTa OMyc-
KaeTcs nnowjagka co CTEPXHAMU [0 WX NepBo-
ro KacaHus ¢ no4yson. B pesynbraTe KacaHus
CTEepPXeHb OTXOLMT OT MIIOLLAAKN BBEPX U Teps-
eTCA KOHTaKT CO CBETOAMOAOM, KOTOpbIM B
CBOI 04epesb racHeT. [laHHble OMKCUpYTCA B
Tabnuue HabnwogeHun. Cnegyowlee BpalleHue
PYKOSITKM Ha HEKOTOPbIN Yron Takke npuBeseT K
noTepe KOHTaKTa CBETOAMOAO0B CO CTEPXHSAMM,
BCMeACTBME WX KacaHus C 3emren U BepTu-
KanbHOro caBwra oT nNnoLiaaku.
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Puc. 1. PacnonoxeHue ycmpoiicmea 055t npoghunuposaHusi N08epxXHocmu NoYeb|
u onpedernieHus HanpaesieHusl CMoKka amMochePHbIX 0cadKkoe 8 NoJeabIX yCro8uUsX

MepeMellgHne NNoLiaakn npyu BpaLLleHUM
BMHTA OTHOCWTENbHO Kapkaca YCTPOWCTBA
onpeaenseTcsa no cnemytoleit hopmyne

L=s|k,, + L ,
’ 360

roe L — BepTukanbHOe nepemelleHne nnoag-
KW, MM;

Sp— war pe3bbbl, MM;

Keun — KONMYECTBO 0OOPOTOB BUHTA;

J — NOBOPOT PYKOSITKM BUHTA, rpag.

Pe3ynbTtaTbl uccnegoBaHumn

B npouecce nonesbix UccneaoBaHnin name-
peHns mMukpopenbeda nposoaunu nocrne 06-
paboTKK NOYBbI NPOTUBOIPO3NOHHBIM OPYANEM
KynbTUBaTOPA-rNybOKOPLIXIUTENS —  MIOCKO-
pexyLlen nanon [7], wupuHon 3axsata 110 cm
n rnybuHon obpabotku 25 cM, C yCcTaHOBMEH-
HbIM Pabo4YMM OpraHoM AN BHECEHUS XUOKMX

menunopaHToB [8]. Moysy obpabaTbiBanu none-
PeK CKIOHa, Ha KOHTPOSIbHOM Mone — ¢ pasge-
NIEHMEM ero Ha BOCEeMb y4acTKoB (puc. 2). Pas-
Mep y4acTkoB cocTaBnsan 25x30 m.

MecTto npoBeaeHns uccnegosanuin — CXTIK
«Tpya», pacnonoxeHHoe B baTtbipeBckom pait-
OHe YysaLuckon Pecnybnuk.

Mo Nosly4eHHbIM AaHHBIM NOCTPOEH rpaduk
OTKIMKA, Ha KOTOPOM MOXHO Habmogatb op-
MupoBaHue 6opo3akm (puc. 3).

Ha npencrasneHHOM rpacduke BuaHa npo-
LOMXWTENbHAsA NWHUS, KOTOpasi XapakTepusy-
eTcs Hambonee BbLICOKMM Yy4acTkoM OT 6 [0
10 mm nocne npoxoaa pabouero opyaus. dah-
HbIM yyacToK npeacTaBnseT coboi Gopo3ay,
00pa30BaHHyt0 CTOMKOM paboyero opraHa, Ko-
TOpas MO3BONSET 3adepXmBaTb WHTEHCUBHOE
TEeYEeHNe aTMOCepHbIX 0CAAKOB U TanbIX BOA.
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Batrpesckuit paioH

Puc. 2. KonmponbHoe none ¢ ebibpaHHbIMU moykamu (1-1, 1-2,..., 2-1um.d.)
ons usmepeHull npoghusIs NO8EPXHOCMU NOYEbI

Panll

Panlo

Pan9

Pang

Pan7

PAAG 8-10
PR g6
Pand 1.6
PAAS T moa
PR g0

Panl
9 10 11

Puc. 3. Mpaghuxk omknuka nocne 06pabomku noyebl
NpPomMueo3pPo3UOHHbLIM OpydueM Kyibmueamopa-2iy60oKopbIXaumens

3aknroyeHue
Takum 0Bpa3om, YCTPOUCTBO ANst Npounu-
POBaHMsI NMOBEPXHOCTM MOYBbLI 1 ONpeaeneHns
HanpaBneHUsi CTOka aTMOCKEPHBIX OCAAKOB B
MomneBbIX YCMOBUSX MO3BONSIET KOHTPONMPO-
BaTb NPOBOAMMbIE NMPOTMBO3PO3NOHHbIE MepO-
NpusTUS.
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NPUMEHEHUE CMUPANIBHOIO BUHTA B PABOYEM OPIrAHE
AnA BHECEHUA XWUAKUX MEJTMOPAHTOB

THE USE OF A SPIRAL SCREW IN THE WORKING TOOL
FOR APPLYING LIQUID AMELIORANTS

Kntouesnie cnoea: menuopaHmesl, paboquli opaaH
0na 8HECeHUs KUOGKUX MefuopaHmos, Hanop, mpybo-
npogod, cnuparbHbIl 8UHM.

Wccnepyetcs paboumin opraH Anst BHECEHUS XNOKNX
MEnuUOpaHToB AN BO3MOXHOCTU CO34aHWA LOMOMHU-
TENbHOrO Harfopa XuakocTu B TpybonpoBoae 3a CyeT
NPUMEHEHUs BpaLLaloLLerocs cnuparnbHoro BuHTa. Cnu-
panbHbIA BUHT NOMyYaeT BpalleHue Yepes nepexoaHyto
BTYNKy OT 3yBuyaToro koneca, KOTOpOe KOHTaKTUpyeT C
MNyXHOW NOAOLUIBOWN M NPUBOQMTCS BO BpallatenbHoe
OBKEHWe B MpoLecce NepeMeLleHns  MalUMHHO-
TpakTopHOro arperata. [lonyyarowmin BpallaTenbHoe
ABWKEHNE BWHT HENOCPEACTBEHHO OKasblBaeT BO3aei-
CTBME Ha XWOKUE MENMOpaHTbl CBOWMW BUTKamu. [pu
nepeMeLLeHnn BUTKOB CMINPanbHOrO BUHTA MEXAY BHYT-
PEHHEN U HapyxHon Tpybamn npegoTepallaeTtcs 3abu-
BaHWe OTBEPCTUIN MHOPOAHBLIMU BKITKOYEHUSIMM W CO3aa-
€TCS  AOMOSHUTENbHLIN BbipaBHMBaOLWMA Hanop. Co-
3[laH1e Takoro Hamopa no BCen AnHe YCTPoMCTBa nos-
BONSIET pacnpefensiTb OOMHAKOBOE KONMYECTBO KUOKNX

MenuopaHTOB M3 BCEX BbIXOAHbLIX OTBEPCTUIA. [loNOMnHM-
TeNbHbI HANop OT BpaLLaLLEerocs CnmpanbHOro BUHTa
3aBMCUT OT uuCrna coBepllaeMblx um obopoTos. Ha
npakTUke Konm4ectBO OOOPOTOB CMMPArbHOrO BUHTA
KOHCTPYKTUBHO 3aBWUCUT OT CKOPOCTU MepeMeLLeHus
paboyero opraHa B noyse. B nonesbix uccnenoBaHusX
YCTPOWCTBO ANS pacnbina Xuakmx MenuopaHToB Kpemnu-
focb K KynbTMBATOPHOW Nane nnockopesa-riyboko-
PbIXNUTENs WKpKHOX 3axBaTa 110 cm. YcTaHoBuMBLLAS-
ca paboyas CKOpOCTb B MPOLECCE UCCREA0BaHUM CO-
ctaBuna 6-8 km/u, 4To nosgonseT 3ybuatomy konecy
anametpom 11 cm coBepwatb 300-400 mMuH.™, npu aToMm
Hanop XWaKUX MEenMopaHToB B YCTPOWNCTBE AN pachbl-
na Haxoautcs B ananasoHe 0,2-0,64 m. Takum obpasom,
[ONOMHMTENbHbIA BbIPABHUBAIOLMA HAMOP XWUAKMX Me-
NIMOPAHTOB B YCTPOWCTBE MOXHO MOSY4NTb, NPUMEHSS
BpaLLaKLWMIACH CnuparbHblii BUHT. BpalleHue BWHT
HenocpeaCcTBEHHO NofyyaeT OT 3ybyaToro Komeca u
YUCMEHHO 3aBUCKUT OT paboyer CKOPOCTU MaLUMHHO-
TPaKTOPHOro arperata.
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