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cultivator for shallow soil tilling KD-2.7; conic rotation tool for superface soil tilling KRO-2.5, and vibrating harrow
for pre-sowing soil tilling VB-2.1. Their using is based on a fact that they have low specific resistivity because of sliding
cut and respectively low fuel rate in comparison with plowshare tools. As a result of estimation of energetic efficiency
of using base and new variants it was revealed that full energetic cost of machine-tractor aggregates using designed
new soil-tilling tools is lower than of aggregates having serial machines except of aggregate for pre-sowing tilling with
vibrating harrow at caring out of corresponding technological operations. Designed machines are recommended for
use at cultivation of winter cereals after non-fallows predecessors and spring cereals after tilled crops with tilling depth
0.08-0.12 m; at cultivation of legumes and perennial grasses with tilling depth 0.12-0.16 m and at cultivation of tilled
crops with tilling depth 0.20-0.28 m.

Keywords: environmental factors, tilling, energy-saving, soil tilling at different depth, classification of acting
parts of machines, energetic efficiency.
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VJIK 631
BJIATOOBECIMEYEHHOCTH B CHCTEME PACTEHHE-TIOYBA-BO31YX HA CKJIOHAX

M.B. CemenoB, .. MakcumoB
Yysauickas 20Cy0apcmeeHast celbCKOX035UCMEEHHAS. AKA0eMUsl
428003, Yeboxcapwl, Poccutickas ®edepayus

Annomayusn. Hzyuenuio 6onpocos uH@uiompayuu 00bl HA CKIOHOBIX 3eMJIAX NOCGAUEHbI PAOOMblL MHOSUX
OMeyUeCmEeHHbIX U 3aPYOEeNCHbIX YUCHbIX U, COOMBEMCMBEEHHO, UMEIOMCS PA3IUYHbLE U UHO20d NPOMUBOPEYUEbLEe MOUKU
3penusi Ha onpeoeienue ckopocmu enumvieanus. Ilonyuennvie 6 OONLUWUHCMBE UCCACO08AHUN 3ABUCUMOCTIU U
pacuemuvle GOpMYIbl, ONUCBIEAIOWUE NPOYECChl UHDUABMPAYUU 60 MHOSUX CIVHASX CREeYUAIUSUPOBAHbL  OJisl
ONPeOesleHHbIX NOY6 8 KOHKDEMHbIX YCI08USAX U OAJIeKO He 8ce20d NepeHOCUMbl Om nouevl K nouse. B cmamove
PACCMOMPENbL BONPOCHL MOOCTUPOBAHUS YACTONMbL U UHMEHCUBHOCU 0CAOKO8 N0 OAHHbIM MHO20JEMHUX HAOMIOOEHU,
a MAaKdICce YUCTICHHBIX PACYEMO8 UHMEHCUBHOCIU 6NUMBLEAHUSL 00bL 8 NOUEY HA CKIOHAX NPU eCMECMEEHHbIX 0CAOKAX U
opouwtenuu. Taxoil nooxo0 no360asem WIAHUPOBAMb IPO3UOHHO-OE30NACHbIE NOJIUEbI, KOMOpble 8 COUeMmdHUU C
eCMeCmeeHHbIMU  0CAOKAMU, 0Decneyusaom Ola2ONPUSIMHBIL  PENCUM 6 CUCIeMe PACHeHUe-NoY8a-8030yX U,
COOMBEMCMBEHHO, NOJYYEeHUe BbICOKUX Ypodicaes OJid pACCMAMPUBAEMbIX CKIOHO8bIX 3emenb. COCmOosHUue nouebl 80
MHO20M Onpeoeisiem KaK, ¢ OOHOU CMOPOHbL, OO0JII0 6NUMbIEAIOWENCS 800bl, MAK U, C OPY2OU CMOPOHbI, 000 800bl
cmexaiowell no ckiony. M ecnu nepsas wacmo HANPIMyIo C843aHA C 81A2000eCH eHeHHOCMbIO PACMEHUL, MO 8Mopas
HenocpeocmeeHHo onpeoeisien OnaAcCHOCMb 603HUKHOBCHUS 3PO3UOHHLIX npoyeccos. Ha ckopocms enumuvléanust 600bl 6
Nno48y KOMWICKCHOE GIUSHUE OKA3bLEAIOM MAKue (Paxmopuvl Kak yOeibHdas NOBePXHOCHb, NOPUCHOCHb NOYEbl, ee
HAYaIbHAsL GLANCHOCHb, CIPYKMYPHOCHb U 6000NPOYHOCHb A2Pe2amos, KOPHesasi CUCmeMd U 2YyCMoma pacmenuti op.
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Knroueevte cnosa: ckiown, 6ﬂ612006ecn€1leHHOCWlb, nopucmocniv, ydeﬂbya;l noeepxnocmso, qbu/lbmpauu}l,
noeepxHocmHoe enumslearue 60()131, CMOK, 3p0O3us nouewl, 6@301’1(10H0€mb, npocpammmole cpedcmea.

Beenenne.

VIHTEHCHBHOCTD YBJIQXXHEHHS M WCIIAPEHMS BOJABI U3 ITOYBBI 3aBUCIT KaK OT €€ CBOMCTB, TaK U OT BHEIIHUX
ycnoBuit [1,2,3,12]. DaxTopsl, ompenensoliie HUCIHapeHHe U CKOPOCTb NPOMAuMBaHUS HM3Y4EHBl HEAOCTaTOYHO U
MO3TOMY MpH TPOTHO3MPOBAHMM BO3HHKAET psii TpyaHocTeid. OOMMX YHUBEPCAJIBbHBIX METOJNOB MJISl OIMCAHUS
UCTIApeHHs] W YBJIQXHEHMS ITOYBBI B JIUTEpAaType HE HaWJEHO, a MMEIOLIMEcs MOJIEIH OrpaHHUuYeHbl NPUMEHEHHEM
TOJIBKO B OTIPE/ICIICHHBIX YCJIOBILIX M3-3a CACTIaHHBIX AOMyIIeHui [6,7,10].

Pacxon Biarm u3 MOYBBI YCIIOBHO MOXKHO Pa3JeNUTh Ha J[Ba BHJA: MPOM3BOAMTEIBHBIA - MOTPEOJICHUE BIIaru
pacTUTENBHBIM OKPOBOM M HEMPOM3BOAUTENBHBIN - HCHIAPCHUE C MOBEPXHOCTU MOYBBI, HHPHUIBTPAIHS, CTOK BOIBI U
T [4,5,8,9]. Tlocme croka Bog W WHQWIBTPAIlMM HAWOONBIIAS JOJISL pacxoja MPUXOAWTCS Ha WCIAPEHHE C
moBepxHocTy mouBHI [11,13]. [TouBa mpu 3TOM MOXKET mccymartbes 10 rryouHsl 20 cM, a B 3acynutuBsle Toasl 40 cM u
6onee. Kpome CBOWCTB MOYBBI CKOPOCTH UCTIAPEHHS 3aBUCUT OT TaKUX BHELIHUX YCJIOBHUH, KaK TEMIIEpaTypa, CKOPOCTh
BeTpa, (opMa MOBEPXHOCTU U PACTUTEIIBHBIN IIOKPOB.

VcniapeHre BojbI BO MHOTOM 3aBHCHT OT TEMIIEPATYpbI, KOTOpAasl ONpeelsieT SHEPreTUKy MOUYBEHHOM BIIard.
[Tpu paccMoTpeHHn HUCHapeHus], OTHAKO Y4TEeM JOTOJIHUTENBHBIE 3aTPaThl SHEPTUH, CBA3aHHBIX C TEM, YTO B ITOYBE IIPU
YMEHBUICHUU o0beMa BIIard BeEIUYMHA TOBEPXHOCTHU KOH}ICHCI/IpOBaHHOﬁ (1)831)1 YBCJIUYNBACTCA. HOHy‘-IeHHbIe B
OOJIBIIMHCTBE HCCIICIOBAHUI OTEYECTBEHHBIX U 3apyOeKHBIX YUEHBIX 3aBUCHMOCTH M pacyeTHble (GOpMYJIbI,
OTIMCHIBAIONINE TIPOIECCHl MHOMIBTPALMK BO MHOTHX CIIydasX CHECIHAIM3MPOBAHBI U OIPEICICHHBIX II0YB B
KOHKPETHBIX YCIOBUSIX W JaJIeKO HE BCErJa NEpeHOCHMBI OT MOYBHI K MOYBE. BIHUTHIBaHNE BOABI B IOUYBY SIBISETCS
CJIOKHBIM TporieccoM. [IOTOK Biarm ompenemnsiercst Kak 00beM BOJBI, BIWUTABIIMICS B II0OYBY 33 €IUHHUILY BPEMEHH
yepe3 equHULy IUtomanu: q = Q/St. Ha ckopocTs BIUTHIBaHKS BOJBI B IOYBY KOMIUICKCHOE BIIMSHUE OKA3bIBAIOT TAKUE
(haKTOpHI KaK yAeIabHas MOBEPXHOCTh, IIOPHCTOCTH MTOYBHI, €€ HadalbHas BIAKHOCTh, CTPYKTYPHOCTh M BOJOIIPOYHOCTD
arperatoB, KOpHEBasi CHCTEMa U JIp.

Omnpenernenue ko3dduimenra GUIBTpaNUK, YacTO MPOBOMAT C TMOMOIIBK BEPTUKAIBHBIX MOYBCHHBIX
MOHOJIUTOB. I/ISMep}IIOT 00beM BIIMTABIICHCS BO/JIbI, TIOAACPIKMBA MOCTOSTHHOM TOJIIHHY CJIOA BOABI Ha MOBCPXHOCTHU
MOHONIUTa. Pa3nnyaror Oe3HanopHyr GWIbTpanuio (¢ SIUMHUIHBIM THAPABINYCCKAM TPAIUCHTOM) W HAMOPHYIO
(TpamueHT MPEBOCXOINUT CAUHHMILY).

YGLIBaIOHIyIO CO BpECMCHEM MHTCHCUBHOCTDH BIIUTHIBAHUA OMMCHIBACT U3BECTHOC YPABHCHUC A.H. KocTskoBa:

K, = Kot™ 1)

rae K; - MHTEHCHUBHOCTh BIHTHIBaHHS B MOMEHT t, Ky — WHTEHCHMBHOCTP B Hayalle BIUTHIBaHHA, 0 —
KOd(QHUIIHEHT.

AsepbsiHOBEIM C.®. U 1p. dopmyna (1) Obputa ycoBepmIeHCTBOBaHA ITyTeM MOOABICHHS KOHCTAHTHI PaBHOM
ko3 dunuenty unsTpanun Ky, MOCKONBKY, depe3 ONpeseleHHOE BpeMs, IIOCNe 3alloNHEHUs MOp BOJAOH, IOTOK
cTabunu3upyeTcs U HaunHaeTcs (puiabTpanus BOIbI Yepe3 MOUBY, T.€. K =K, +Kyt™® OpHako TakoW THIT MOJIENH HE

SIBISIETCSI CTAaHJAPTHBIM U €r0 JIMHeapu3alus Il CTATHCTHYECKOW 0OpabOTKH HETpUBHAIbHA, TO3TOMY NMPUMEHEHHE
JIEKTPOHHBIX TAONHIL € LEIBIO MOJTYYEHHUs MHTEPECYIOUIMX YMCIICHHBIX 3HAYEHUH 3aTPyAHEHO.

B psize pa6ot B hopmyiy (1) mo6asisiercss MHOKHTENb e (B - SMIMPHIECKHI MHOKHTEb, | - YKIOH).

HesnuTaBmiasicst Boga o0ycnaBiIMBaeT yrpo3y o0pa3oBaHHsA 3PO3HMOHHO-ONACHOrO cToka. IloaTomy MHOTUMU
HCCIIEAOBATEISIMH Ul YIIy4IICHUS BIUTBHIBAHUS ObUIM MPEIOKEHBI BCEBO3MOXKHBIE PEIIEHHS: AUCKPETHBINA MOJHUB C
perynupoBanueM uHTeHCHMBHOCTH [A.H. KoctdkoB u ap.]; uCTHOnb30BaHHE KPaTKOBPEMEHHOTO IIONHMBA 3a
OIIpe/ieNIeHHOEe BpeMs JI0 OCHOBHOTO C IIENbI0 YBEIHYCHMS KO3(D(UIMEHTa BIAroOIpOBOJHOCTH (IPeIBAPHTEIBHOE
cmaunBanue) (H.H. /ly6enok); omarununBanue Bojsl (H.A. Bonkonckuii, H.®. bongapenko, M.I'. MamaeB u 1p.);
MeXaHHYecKoe peIxyieHHe MouBsl u ee meneBanue (M.C. I'puropoB u ap.); MOBBIIIEHHE CTPYKTYPHOCTH TIOYBBHI C
UCTIONIb30BaHUEM noinMepHbIX Marepuanos (H.A. Kauunckuii, .b. PeByt, A.A. Pozne u ap.).

Marepuannbt u Meroanl. Kak ynomunanock panee, ypapuenne A.H. KocrskoBa cTeneHHOro BHAA K, = K,t™

BXOJIUT B HAa0Op CTAaHIAPTHHIX (PYHKIMI COBPEMEHHBIX AJICKTPOHHBIX TAOIHIl (CTENEHHAs), 0 KOTOPBHIM IOJIYyYaroT
ypaBHEHMsI HEJIMHEHHOW perpeccuu. I1oaToMy NMOMCK YMCIIEHHBIX 3HaueHWH koddduimentoB monemu Ko, n o He
NIPE/CTABISIET TPYAHOCTEH MPH CTaTHCTHYECKOH 00paboTke maHHBIX. OnHaKko OoJjiee TOUHOH SIBISIETCS NPEIoKECHHAS
ABeppsHoBeIM C.D. dopmyna K =K, +Kot™ (Kp - xodddument dumprpanun). OHa OblIa yCOBEpUICHCTBOBAHA

myTeM J00aBIICHHS KOHCTAHTHI, PaBHOW KOA((GUIMCHTY (QUIBTPAINH, ITOCKOJBKY, Yepe3 HEKOTOpPOe BpeMsl, IOCIe
3aIOJTHCHHUS TIOP BOJIOHM HAYMHACTCS (DMIIBTPAIUS BOIBI Yepe3 MOYBY.

OpHako € MO3ULMK MaTEeMaTHYECKOW CTaTHUCTUKH THUIl MOJENH, npenioxeHHod ABepbsiHOBbIM C.D., He
SIBIISIETCSl CTAHAAPTHBIM U MPUMEHEHHE JIEKTPOHHBIX TaONHIl 11 ero 00paboTku 3arpymHeHo. [lpu HEOOXO0IUMOCTH
MIOJIYYC€HUSI PETPECCUOHHBIX 3aBUCUMOCTEH WHTEHCHUBHOCTH BIHMTHIBAHUS OT TOPUCTOCTH W YIEIHHOW MOBEPXHOCTH
MOYBBl HMMeeTcs crheayioniee pemenne. B pabote Anekceesa B.B. [1] s Bbrwucienus xkodddummenra
BIIArOMPOBOJIHOCTH MOTy4YeHa hopmyna:
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2 o 2
Ko_T - ATy 1-{1-W (2)
Qms® 1-1I, 11, !

rJe 1) - BA3KOCTh BobL, I1a ¢; S — mIommas cedeHus 06pasia MOUBkI, M2; 4epe3 KOTOPOe MPOTEKAET Ta3; o, A —
IOCTOSHHBIE 3aBHCALIME OT BUA TPEXMEPHOIT MOJeNH, )y - 00bEMHAs YIeIbHAs IOBEPXHOCTD, MY/M>; W - 06BbeMHas
BITAXKHOCTB, M°/M°, [Ty — IOPHCTOCTH, B AOIAX.

@opmyna chpaBeIMBa AL CIIydaeB, KOTAa BOJAA MPOTEKAET Yepe3 YACTHIHO 3aIOJHEHHYIO BOJOW IOYBY.
VYpaBHeHue (2) MoKa3bIBaeT 3aBUCUMOCTD MEXAY K03(p(PHUIIMECHTOM BIAaromnpoBOIHOCTH U BIAKHOCTBHIO B SBHOM BHJIE U
JTaeT BO3MOXKHOCTh YYHTHIBATH CBOICTBA ITOYBBHI, ITOCKOJIBKY OHO 3aBHCHT KaK OT IIOPHCTOCTH, TaK W YyJCIBbHOH
MIOBEPXHOCTH TBEPAOH (ha3bl ITOUBHL.

Pe3yabTaThbl McCeI0BaHud M X o0cyxaeHue. [Ipy HCIIONB30BaHUH TIPUBEACHHON (OPMYIIBI BHITUCICHUS
ko3(¢unrenrta BaaronpooaHocTH (2), mis Bennmuusbl (K - K;) 3aBHCUMOCTh MPUBOJIUTCS K CTATUCTUUECKH JIETKO
0o0pabaTbIBaEMOMY CTEIIEHHOMY BHJy, 4YTO TIIO3BOJISIET ONpENENsATh UHUCICHHBbIE 3HauyeHus. lcromb3oBaHue
pa3pabOTaHHBIX MPOrpaMM IO3BOJAET M3y4aTh 3aBUcHMOCTh K, Ko, o OT mopHCTOCTH, y[enbHON NMOBEPXHOCTU M
BJI2YKHOCTH.

[Ipn MopmenupoBaHWUM WHTEHCHBHOCTH BIMTBHIBAHHS BOJBI B IIOYBY OINpEICISIETCS MAaKCHMAIBHO BO3MOJKHBIH
00beM BIMTHIBAIOLICHCS BJIATW JJIsl TEKYIIEro MOMEHTa BPEMEHHM NpH TEKyIMX YyclioBusiX. s sToro 3amaercs
MIOCTOSTHHBIN HYJIEBOM MOTEHIMAT ¥ B BEPXHEM cJ0€ HOYBHI U 10 (opmyre Jlapcu paccUuThIBacTCS BO3MOXKHBIH, TPH
JTAHHBIX yCIOBHSX, 00BEM BIIaTH, NEpeIleANNi B HIDKENeXKamuil cioil. Pabota mporpaMMHOTO CpeACTBa MO pacueTy
WHTEHCHBHOCTH BIIUTHIBAHMUS ITOKa3aHa HA PHCYHKeE 1.

Psvssc.nooma 70

YACAB-MOB-Th |00 3 (8
Hopuerocrs 0% 2
Hawmassw. 10 2

Mage e A B

Puc. 1. PaGota mporpaMMHOT0 CpeCTBa MO pacYeTy HHTEHCUBHOCTH BIIUTHIBAHUS

3amaua onpeaeneHus: npoQuis yBIaKHEHUS MPHU JOXKICBAHUU SIBISIETCS OJJHOMEPHOMH, MO3TOMY PaCCUUTHIBAIICS
nocnoitaeiii (50 cioeB) mepeHoc Biard ¢ TommuHOW cimost Ah=5 mm (pucyHok 2). Ilpu BBIYHCICHHH Pa3HOCTH
MOTEHIINATIOB MOYBEHHOW BIIATH B CIIOSX J00aBIISIICS TPaBUTAIIMOHHBIN OTeHIHan gAh.

Peanm3auusi nporpaMMHOTO CPEACTBA pacyeTa MpoQuilsl YBIKHEHHS OCYLISCTBICHA 3aJlaHAEM o0beMa BIIArH,
NOCTYMAOIICH B BEPXHHUIl CJIOH 3a €IMHHUIy BPEMCHH, MAacCHBOB 3HAYECHHH IOPHCTOCTH, YICIBHOH IOBEPXHOCTH,
Ha4yaJbHOM BIaXKHOCTHU JUTS KQXKIOTO CJIOSI, IO KOTOPBIM BBIYUCIISUTUCE KO(DOUIHUEHTBI BIaroNpOBOAHOCTH H JAaBICHHUS
nouBeHHO# Biary. [lo gopmyne Jlapcu paccyuThIBaIuCh 00BEMBI BIIAry, MepeTeKield u3 cios B ciIoil. YUciIo UKIOB
nepepacyera NPUMEPHO COOTBETCTBYET BPEMEHH MPOXOXKICHHUS M0 YUACTKY NOXKICBATLHON MAIIHBL

}——Im..—.-..'yxnwu.'i
Hitenws namens 26 5 v
YACABMOB- Ty w3
Mopucroers 250 3
Haspaaxn, >

Mazew &

.A'lltiilll MU ENMAXATANMN NS AdaddeamrORDTE
Puc. 2. PaboTa nporpaMMHOT0 cpeZcTBa 0 pacueTy npoduiel yBIaXHEHHUS IIPH J0KASBAHUN U KalleJIbHOM II0JINBE

BriBoabl
[IpoBeneHHOE CpaBHEHHE TMONYYCHHBIX MO (opMynaM 3HAYCHHA C OKCICPUMCHTAIBLHBIMU JTaHHBIMU
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MOJTBEPIMIIO CTATHCTUIECKYIO 3HAYMMOCTD H, CJIEIOBATEIBHO, ONPABIAHHOCTH MCIIOIF30BAHHON METOAMKH pacdeTa U
MIPOTPAaMMHBIX CPEICTB JJIS ONMCAHMS TPOIIecca BiIaronepeHoca B mouBax. biarogaps Tomy, 9To (OpMyIIBl MOTYICHBI
¢ y4eToM (PU3UUCCKUX M THAPOPU3NUSCKUX CBONCTB MOYBHI BIIOJHE OMPABIAHHO UX HCIONB30BaHUE MPHU MPOBCICHUU
arpoOMENMOPATUBHBIX U KYJIbTYPTEXHHUECKUX MEPIPHUITHI, a Takxke ISl YHUCICHHOTO MOJEIHPOBAHUS MPOIIECCOB
BIIUTHIBAHUSI BOJBI B TMOYBY MpPU JIOKICBAHWU W KAlCIbHOM OpOIICHHU. TakuMm 00pa3oM, IMpeiaraeMblid MOIXO
MO3BOJSICT OOOCHOBATh OKOJIOTHUCCKH NPUEMIIEMBIE U JKOHOMHUYCCKHA J(PQPECKTHBHBIC arpOTCXHUYECKUE U
MEJTMOPATHBHBIC MEPOTIPUAITHS C NICTATHHBIM YY€TOM THAPOPU3NUCCKUX CBOUCTB MOYBHI HA CKIIOHOBBIX 3EMIISAX.
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WATER HOLDING IN THE PLANT-SOIL-AIR SYSTEM ON AGRO SLOPES

M.V. Semenov, I.1. Maksimov
Chuvash State Agricultural Academy
428003, Cheboksary, Russian Federation

Abstract. The study of water infiltration on sloping lands dedicated to the work of many domestic and foreign
scholars and, accordingly, have different and sometimes conflicting points of view on definition of the rate of
absorption. Obtained in most studies of dependency and the formulas describing the processes of infiltration in many
cases are specialized for specific soils under specific conditions and is not always transferable from soil to soil. In the
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article the questions of modeling the frequency and intensity of precipitation according to long-term observations and
numerical calculations of intensity of water absorption in the soil on the slopes under natural rainfall and irrigation.
This approach allows you to plan the erosion-safe glaze, which in combination with natural rainfall provide favorable
treatment in the system plant-soil-air and consequently high yields for the considered slope lands. The condition of the
soil largely determines how, on the one hand, the share of absorbed water, and, on the other hand, the share of water
flowing down the slope. And if the first part is directly connected with the moisture supply of plants, the latter directly
determines the risk of erosion. The rate of absorption of water in the soil complex may be influenced by such factors as
specific surface area, soil porosity, initial moisture content, structural properties and water stability of aggregates, the
root system and the plant density.

Key words: slope, moisture, porosity, specific surface, filtration, surface water absorption, runoff, soil erosion,
security, software.
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