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Pedepar. OtmeTnim, uto npu pa3paboTke HOBOTO pabovero opraHa mapaMeTphbl U PeXUMBI ero (YHKIHOHUPOBAHHSA HEOOXO-
JUMO ONpPEIENATh KOMIUIEKCHO C MCIONB30BAHUEM COIIACOBAHHBIX MEXAY cO00M 3aBUCHMOCTEH. J[OMKHBI OBITH YYTEHBI HE
TONBKO (popMa pabodero opraHa, HO U (HHU3UKO-MEXAaHUYECKHE CBOMCTBA TOYBCHHOW CpeIbl, KOTOPHIE HE OTHOPOIHEI, yYCTOM-
YUBBIA X0OI Pa0OTHI, a TAkKE BBIMOJTHEHBI TPeOyeMble KAaueCTBEHHBIC M YHEPTeTUYECKHE TTOKA3ATENH TEXHONOTHYECKOTO TPO-
necca. (Lenv uccredosanus) PazpaboTka MPOTUBOIPO3MOHHOTO TITyOOKOPBIXJIUTENS, M3BICKAOMIETO KOMKH Ha MOBEPXHOCTh
nouBbl. (Mamepuanvt u memoowt) Pabounii opran HOBOTO THIA MpEAHA3HAYCH I OCHOBHOH 00pabOTKH MOYBBI U [IIyOOKOTO
(cBbIme 25 caHTHMETPOB) phIXJeHHs Oe3 00opoTa miacta ¢ 00pa3oBaHHEM KPOTOBHH IPH MPOTHBOIPO3HOHHOM 00paboTke 1o-
yBbl. [IpecraBneHa cxema B3aMMOJICHCTBHS paboUero opraHa ¢ mouBou. (Pezyibmantvl u 06cyocoenue) Hayuanyro HOBH3HY Hc-
CJIEIOBAHMIT IPEICTABISIOT 3aBUCHMOCTH B3aHMOCBSI3H apaMETPOB U PEKUMOB (YHKIIMOHUPOBAHHUS HOBOTO pabodero oprana B
Tporecce B3auMOACHCTBHS ¢ 00bekToOM. C HCIIONBb30BAHUEM THX 3aBHCUMOCTEH pa3paboTaHa METOMKA HHKCHEPHOTO pacyeTa
pabodero oprana B BUJe YCUICHHBIX IPYTKOB HPH B3AaHMOIEHCTBHE ¢ MOBEPXHOCTAME. OOOCHOBAHBI CII0CO0 IBMKEHHUS TLIACTA
TOYBBI M BAPUAHTHI €10 Pa3pYLICHUS [PU B3aUMOICHCTBHH ¢ BTOPUYHBIMH MIOCKOCTSAME Pa3pyIICHHs, KOTOPhIE BO3HUKAIOT B
Tporecce MobeMa IOUBBI. (Bb1600bi) YCTaHOBIICHBI TAPAMETPhI U PEXXUMBI (PYHKITMOHMPOBAHKS HOBOTO padoyero opraxa riy0o-
KOPBIXJIUTEIIS: IPOXOJHOM pa3Mep MEXy IPYTKaMH B Ha4aje Ipolecca CXo/a miacTa J0JkeH ObITh He Oonee S0 MUILITUMETPOB.
JUnist onTHMAaTbHOMN TpaeKTOPHH KOMKa TOYBHI (hopMa TIPyTKa JOJDKHA COOTBETCTBOBATH YPABHEHHIO OPaXHCTOXPOHBI IIEPBOTO MO-
panKa (LUKIOK/BI), JUIMHA IPyTKa paboyero oprana ryOoKophIxiuTens coctasisier ot 0 1o 0,4 merpa.

Kurouessle c1oBa: 00paboTka nouBsl, pabounii OpraH, KyJIsTUBATOP, IIPOLIECC PAOOTHI, FHEPTETHUECKHE TOKA3ATENH , CTAaTHCTH-
Ka, MOJICPHH3AIINS.

B s uurupoBanus: [Mapxomenko [T, KamOyrnor C.U., Byxunckuit H.B. O60cHOBaHue 11e51€c000pa3HOCTH
Y TapaMeTpOB IPOTHUBOIPO3UOHHOTO dIIEMEHTa pabouero opraHa riyookopeixuntens // CeabckoxosaticmeeH-
Hovle mawunsl u mexronozuu. 2026. T. 20. N1. C. 52-57. DOI: 10.22314/2073-7599-2026-20-1-52-57. EDN: BOVNBW.

Scientific article
Justification of the Expediency and Parameters of the Anti-Erosion Element
in the Working Tool of the Deep Soil Loosener

Galina G. Parkhomenko', Sergey I. Kambulov"?,
Ph.D.(Eng.), leading researcher, Dr.Sc.(Eng.), associate professor, chief researcher,
e-mail: parkhomenko.galya@yandex.ru; e-mail: kambulov.s@mail.ru;

Nikita V. Buzhinsky',

postgraduate student,
e-mail: 27091999n@mail.ru

'Agricultural Research Center "Donskoy", Zernograd, Russian Federation;
’Don State Technical University, Rostov-on-Don, Russian Federation

CEIbCKOXO3AMCTBEHHBIE MALIWHbI 1 TEXHONOTMM + Tom 20 + N1 + 2026 AGRICULTURAL MACHINERY AND TECHNOLOGIES * Volume 20 + N1+ 2026



WHHOBALINOHHbIE TEXHONOTW 11 OBOPYAOBAHUE  INNOVATIVE TECHNOLOGIES AND EQUIPMENT

-

Abstract. The development of a new working tool for deep soil loosening requires a comprehensive approach to determining its
design parameters and operating modes, based on interrelated and harmonized dependencies. The design process must account not
only for the geometry of the tool itself but also for the heterogeneous physical and mechanical properties of the soil environment.
It is also essential to ensure stable operation and achieve the required quality of work and energy efficiency of the technological
process. (Research purpose) The aim of this study is to develop an anti-erosion deep soil loosener capable of bringing soil clods to
the surface. (Materials and methods) The newly designed working tool is designed for primary tillage and deep loosening of soil
to depths exceeding 25 centimeters, without inverting the soil layer. During anti-erosion treatment, it simultaneously forms mole-
like channels. A schematic diagram is presented to illustrate the interaction between the working tool and the soil. (Results and
discussion) The scientific novelty of the study lies in establishing dependencies that describe the relationship between the tool’s
design parameters and its operating modes during its interaction with the soil. These dependencies form the basis for developing an
engineering method for calculating the tool, which is implemented in the form of reinforced bars that interact with the soil surface.
The study also substantiates the mechanism of soil layer displacement and identifies the potential disruption modes, including the
formation of secondary fracture planes that occur during the upward movement of the soil layer. (Conclusions) The parameters
and operating modes of the working tool of the new deep soil loosener have been determined. To initiate effective soil descent, the
clearance between the bars should not exceed 50 millimeters. For optimal soil clod trajectory, the shape of the bars should follow
a first-order brachistochrone curve (a cycloid). The bar length of the working tool ranges from 0 to 0.4 meters, depending on soil
conditions and operational requirements.
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OBOKYITHOCTb TEXHOJIOTHYECKHX ITPHEMOB IITy-
00K0i1 00padOTKM MOYBBI MOKHO MPEICTABUTD
B BHJie cxeMblI (puc. I). st 3po3noHHO-0MAacC-
HBIX [TI0YB PEKOMEHIYEeTCS IPUMEHSTH TNIOCKOPE3HbIE
pabouue oprausi [1]. Takas 00paboTka CriocoOCTBYET
YMEHBIICHHUIO KOJINYECTBA IBIJICBUIHBIX YACTHUI] Pa3-
MepoM He Oosee 1 MM B BEpXHEM CJIO€ MOYBHI.
[Ipeobnaganne BEeTPOYCTONYNBEIX arperaToB Mo-
YBBI B BEPXHEM CJIO€ [0 CPABHEHUIO C IBIJICBUIHBIMH
JaCTUL[AMH CHUKAET BEPOSITHOCTh BOSHUKHOBEHUS Be-
TpoBOH 3po3un. HeratusHOMy nefcTBHIO BETPOBOU
9PO3UH MMOIBEPIKECHBI IOYBBI C OOJIBIIMM KOJINYECTBOM
MBIJIEBUHBIX YACTUI] B cOCTaBe CTPYKTYphI [3]. K Bet-
POYCTOMUYNBEIM arperaTaM MOYBBl MOTYT OTHOCHUTBCS
JacTHITEI KpyItHee 1 MM [4].
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Puc. 1. Ilpuemsr 2nybokoii o6pabomru noussi
Fig. 1. Deep tillage techniques

HpO6J'IeMa 3aKJIIOYacTCd B TOM, UTO IIPpU 3PO3HUOH-

HBIX IIpOIIeccax MPOUCXOIUT MOTeps rymyca [5]. 3aqa-
CTYI0 9PO3UOHHBIC MPOIECCHl OTPULATEIBHO BIUSIOT
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Ha ronopoaue noussl [6]. Ilpu 3ToM rymyc paccma-
TpUBAeTCA B KaU€CTBE OCHOBHOTO OMPEAESIOLIEr0
TJIOTOPOIHE TTOYBEI KOMITOHEHTA [7].

BosneiicTBue Ha mouBy paboyuMu opraHaMu MO-
JKET TIPUBOJIUTH K YCUJICHUIO 3PO3HOHHBIX TTPOIIECCOB
[8, 9]. Ilpu 3TOM TEXHOT€HHOE U aHTPOIIOI'€HHOE BO3-
JIEUCTBUE ABJISAIOTCA OCHOBHOM IPUYMHON YCKOPEHHOU
spo3uu nouBsl [10]. YckopeHHas mouBa 3po3us B OC-
HOBHOM 00YCJIOBJICHAa H3MEHEHUSIMH B 3€MJICTIONIB30-
BaHHH. DPO3Us NOYBBI 3HAYUTEIHHO IIPEBHIIAECT TEM-
Bl TPOM3BOJCTBA BO MHOTHX CENTbCKOXO035HCTBEHHBIX
pernonax [11].

CoBpeMeHHas mapajaurma IprupoI0OIb30BaAHUS
(Sustainable Agriculture) B pamkax npunsteix OOH
neneit yeroiauBoro pa3sutus (Sustainable Development
Goals) npegycMarpuBaeT yI0BJIETBOPEHHUE TOTPEOHO-
cTel uenoBeka 06e3 Bpeia i1l Oy Iy IuX MoKoJieHu i [12].
HepannonanbHble cioco0b 00pabOTKH MOYBHI IPUBO-
ST K JeTpajaliud U moTepe miogopoaus [13, 14].
Heo0xomnMo mpuHUMAaTh MEPHI IS TPEAOTBPAIICHU S
WJIY YMEHBILICHHS 3P03UU TOUBBI, YTOOBI COXPAHHUTD
€e IPOayKTUBHOCTS [15].

[loTepu mo4BHI B HOABEP>KEHHBIX 3PO3UHU PETHOHAX
EBporetickoro cor3a cocTaBisoT 2,46 T/ra B TOJ, YTO
MPUBOIUT K 001IIel ToTepe Mo4BkI B 00beMe 970 MITH T
BTO [16]. Ha eBpomneiickom ypoBHE OBITIO TPEATIPUHSI-
TO MHOTO YCHJIMH JIUISL COIEHCTBHS O0JIee IKOJIOTHYC-
cku Oe3omacHoi 00paboTke nouBsI [17].

Pa3zpabaTbiBatoTCst METO/IBI COXPaHEHUSI IOYBHI B
pPETHOHAX NOABEPKEHHBIX 3po3uH [18]. OnHuM H3 cro-
c000B 00pKOBI C Ierpaalueii MoYBkl, BHI3BAHHOH YCH-
JIEHNEM 3PO3HOHHBIX ITPOIIECCOB, SBISIETCS CHIIKEHUE
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YILIOTHSIOLIEro Bo3iecTBUS Ha miuact [19-21]. [Ipu
Pa3yIJIOTHEHUH KPyTHBIE KOMKH ITOYBBI, HAXOASIIIH-
eCsI BHYTPpH 00pabOTaHHOTO CJI0S TIOYBHI, U3BJICKAIOT-
Cs1 Ha IOBEPXHOCTH Pa0OYMMU OpraHaMu JJIsl U3MeIlb-
YEHUS.

LIEnb nccnenoBAHMA: pa3paboTKa MPOTUBOIPO3H-
OHHOT'O TITYOOKOPBIXJIUTEIS C U3BJICUEHHUEM KOMKOB Ha
MOBEPXHOCTH TIOYBHL.

MATEPMANBI M METOABI. B 0TIeNe MexaHu3anuu pac-
teaneBoacTBa AHIL «/loHCcKoi» pa3zpaboTaH HOBBIN
r1yOOKOPBIXJIUTENb U151 0€30TBaILHONH 00pabOTKHI
MOYBBI, KOTOPBI MOKET BBITTOJIHITH HECKOIBKO TEX-
HOJIOTHYECKUX TprueMoB. Pabouwnii opran npenHa3Ha-
YeH /IS OCHOBHON 00pabOTKH MOYBHI U TITyOOKOT0
(cBBITIIE 25 cM) pRIXJICHUS O0€3 000poTa ImIacTa ¢ 0bpa-
30BaHUEM KPOTOBHMH IIPHU MPOTHUBO3PO3MOHHOH 00pa-
00TKe, a TAKIKE JIJIsl yHHUTOKCHU S COPHOM pacTHTEIb-
HOCTH U IIeJIeBaHUs C MoYBOyriTyoOienneM. Kporosu-
HBI 00pa3yrTCsl TPU B3aUMOJEHCTBHU C TLIACTOM
MPU3MATHYECKUX KITUHBEB 2, PACTIOI0KEHHBIX Ha I1IO0-
CKOPE3HBIX JIanax v CIy>KalluX JJIsl KpeTIeHUs IpyT-
KOB / TIpu BiX AeMOHTaxe (puc. 2).

Puc. 2. Kpomosamenu
Fig. 2. Mole plows

[lleneBanue c mouBoyTITyOIeHIEM 110 45 CM OCYIIIECT-
BJIACTCA ITPU AEMOHTHPOBAHHBIX ITJIOCKOPE3HBIX JIallaX
C MPYTKaMU MOCPEACTBOM B3aUMOJCHCTBHS JIOJIOTA C
IIACTOM MOYBHL. [IpyTKH CIOCOOCTBYIOT YIyUIICHHIO
Ka4ecTBa KPOIICHHU S TIOYBbI, BEIHOCS Ha TIOBEPXHOCTh
KPYIHbIE KOMKH U3 [NTyOHHBI 00padaThIBa€MOro I1acTa.

PE3vnbTATEI M 0BCYXAEHUE. [Ipu mporecce cxona
IJ1aCTa C MOBEPXHOCTH pabOoyvero opraHa npyTKH 3a CUeT
cBOero u3ruda GopMUPYIOT KOHGUTYpaLuio OOPO3bI B
MPOIOTBFHO-BEPTUKAIBHOM 1ockocTH (puc. 3). [lono6-
HO cajla3KaM OHH OKa3bIBalOT HEKOTOPOE YIIJIOTHAIOIIEE
BO3JICHCTBHE Ha TIOBEPXHOCTH 0OpaOOTAHHOTO IIJIACTA,
co3naBas nudepeHIMpOBaHHbIE CJION TOUBHL. M3rub
MPYThEB 11E7€C000pa3HO MPOU3BOAUTH 10 KOHPUTYpa-
[[M ¥ JIMHUH CKOJBKEHUS MMOYBBI, TIO MyTH HAMMEHBIIIC-
T'O COIPOTHUBJICHUSA UJIN paCIPOCTPAHCHHUA TPCIIUH.

IIpu rmy6okoit 00paboTke MOYBHI (CBBITIE 25 ¢M)
TpeOyeTcs mpeobnaganue B 00paboTaHHOM cioe (par-
MEHTOB pa3MepoM He 6oiee 50 MM, TO3TOMY MPOXOA-
HOU pa3Mep MeXTy MPYTKaMH B Hayase mpolecca cxo-
Jia IJ1acTa JOJKEH TOMY YCJIOBHIO COOTBETCTBOBATh

(puc. 4).
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Puc. 3. Kongueypayusa paspyuiennozo niacma npu cxooe ¢
pabouezo opeana

Fig. 3. Configuration of the fractured soil layer as it leaves
the working tool

Puc. 4. Paccmosinue medxcoy npymxamu pabodezo opeana
271y00KOpbIXUMETA
Fig. 4. Bar spacing in the working tool of the deep soil loosener

B pesynbrare B3aumMoneicTBUS Hepa3pyIeHHbIX
[JIBIO C TPYTKaMM MPH CXOJIE TIJIacTa 3a cueT u3ruda
00pa3yroTcs BTOPUYHBIC INIOCKOCTH pa3pyLICHUs
(coBura), HAMPABICHHBIE MO YTJIOM K TIEPBUYHBIM I1J10-
CKOCTSIM, KOTOPbIE BO3HHUKAIOT B MPOIIECCE MObeMa
mouBsl. 1o 3Tol mpuymHe merecoodpa3Ho BEIOMPATh
PacCTOSTHUE MEXK Ty IPYTKAMHM, UCXOIS U3 JIOMTyCTHMO-
r'o pa3Mepa pparMeHTa IMoUBsI Mpu 00padoTKe riry6o-
KOPBIXJIUTEJIEM, PETJIAMEHTHPYEMOTO arpOTeXHUYe-
CKMMU TPEOOBAHUSMH.

BaxxHe#mum nokasareneM XapakTepUCTHKU 00pa-
O0oTaHHOrO OHA, 3a/1aBa€MbIM arpOTEXHUYECKUMH
TpeOOBAHUSMH, SIBJISICTCS KAUECTBO KPOIICHHUSI TTIOYBHI,
00yCJIOBIIEHHOE Hau4ynueM (hparMeHTOB OMpPeIeIIcH-
Horo pa3mepa. M3BecTHO, uTo hopMma, 3a1anHas Opa-
XUCTOXPOHOH (ITMKIJIONI0H), IpecTaBIseT co0oit JTu-
HHUIO OIITUMAJIBHOI'O (MI/IHI/IMEU'H)HOI‘O) IIYyTHU TOYKHU C
OHOT'O BEPTUKAIBHOTO YPOBHA Ha JIpyToi (puc. 5).
Hamnpumep, Touka A, HAXOUTCS Ha MOBEPXHOCTH 00-
paboTaHHOTO TIacTa padoIuM OpraHoM A,.; Ha JHE

00pO3 bl
.
0 z
a IHH n
b n+l
an+1 ﬁ X

n+l

An+1

Puc. 5. Boibop cpopmoel kpusoii ons uzeuba npymros
Fig. 5. Choosing the curve shape for bar bending
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B cooTBeTcTBUH C 3aKOHOM COXpPAaHCHUS DOHEPTUHU
2

V—:g-Z,V:J?.-g-Z,

2
rae V' — cKkopocTh, M/C; g — yCKOpEHHE CBOOOIHOr O Ma-
nenusi, M/c’; z — ry6uHa (ypOBEHb) PACTIONOKEHUS

CIIOS TTOYBBI, M.
To €CTh, CKOPOCTDb OCbIIIaHU A BCHyHIeHHOﬁ II0YBbI

3aBUCHT OT BEPTHUKAJIBEHOTO PACCTOSHUS MEKY YPOB-

HSMH, KOTOPOE OI'PaHUYEHO ITyOnHONH 00pabOTKH.

[Ipu 6e30TBaIBEHOI 00pabOTKE MTOYBHI ITEpEMEIIIe-
HUE CJI0eB He HAaOII0AaeTcs, OMHAKO UMEET MECTO Iie-
peMennBanue PparMeHTOB, HEKOTOPHIC U3 HUX IO
BIIMSTHHEM Cellapaliii MOT'YT Ja)Ke JOCTHTaTh {Ha 00-
O3Bl C IEPEMEHHOM BO BPEMEHH CKOPOCTHIO BBHILY
HEOIHOPOAHOCTH IutacTa. [Ipu 3TOM mract MO>KHO
MPEICTaBUTh B BU/I€ COBOKYTTHOCTH CJIOEB.

IIpu gonyueHny, 4TO CKOPOCTh U3MEHSETCS AUC-
KPETHO ¢ OECKOHEYHO MaJIbIM IIaroM, HauKpaTJaiiiee
cyMMapHoe nepemMenieHue A, B A, HaOitogaeTcs 1o
IpsIMOiA 3a BpeM4 (7):

AOAn AnArH—l
="ty
V vV

n n+l

B

rae ApA, 1 A, A, — pPacCTOSHUE MEXKIY YPOBHIMHU, M.
OnHako BBUAY H3MEHEHH I CKOPOCTH BHYTPH I1J1aCTa
IyTh parMeHTa NOYBbl COCTOUT U3 COBOKYITHOCTH
MPSAMOJIMHENHBIX YYaCTKOB, paCIOIaraeMbIX IO pas3-
HBIM YTJIOM, T.€. HAONIOJASTCS MPEIOMIICHUE PSMO-
JINHEWHON TPAaeKTOPUHU NEPEMEILICHMU .
W3 ananuza pucynxa 5 caenyert, 4To

* v, _K_ AOAmr V zinH'l

V== ; :
sina, "V 44,7 Sy

IJIE O, — YTOJI MEXK 1Y BEPTUKAJIBHOH IJIOCKOCTBIO U Ka-
CaTeNbHON K TPAEKTOPHH MEPEMEIICHHS YaCTHIbI Ha
YPOBHE n, Tpaj.

[lo 3akony CHemimyca nokasareib IpeJoMIICHHS
MpeNCTaBIsIeT COOON OTHOIIEHUE CKOPOCTEH B HEOI-
HOPOIHBIX Cpenax:

v, v,

n__ _ n+l
sing,, sina,

[lockoapKy HEpaBHOMEPHOCTH CKOPOCTH SIBISETCS
CJIEZICTBHEM HEOJHOPOJHOCTH CPEIIbI, TO BpeMsi, He00-
XOAMMOE [T IepeMelieHH s ()parMeHTa MOUYBHI 110 Kpart-
qalmeMy MyTH, He TIPEICTABIISIET CO00H MHHUMYM.
Io sToit nprunHe HabIIOACTCS TPETOMIICHHUE TPSIMO-
JIUHEHHOH TPaeKTOPHH, KOTOpasi TpaHCPOPMHUPYETCS
B JIOMaHYI0 BBUAY pa3jinuMs yIioB NaJCHUS U Ipe-
JIOMJIEHUS.

Hcxons n3 3axkona CHeItmyca

sina
= const.
IIpu sToM
ps
a+ ==
2

CENIbCKOXO3AMCTBEHHBIE MALIMHbI 1A TEXHONIOMM + Tom 20 + N1 + 2026

INNOVATIVE TECHNOLOGIES AND EQUIPMENT

VYron f Mexay HampaBJIeHHEM IBHKCHHS U Kaca-
TEJIBHOU K UCKOMOU TPAEKTOPUH, IPEICTABISIOIIEN
c000H KPUBYIO

tgff = :;,sinazcosﬂz%.
1+(Zj

Takum oOpa3om, nonydaem nuddepeHnnaabHoe
ypaBHEHUE OPaXUCTOXPOHBI IEPBOTO MOPs KA (IIUKIIO-
UJIBI) JIJISl OIITUMAJIbHOM TPAeKTOPHH (PparMeHTa IOUYBbI:

- 1+@2 = const, (1)

B nmapametpuueckoM BUJIC YPaBHEHUS [TUKJIOUIbI
HMEIOT BU]I;

x=r.(t— sint),z=r. (1 — cosf).

Jnvaa 1yru B 001IMIeM BUIE:

Xy 2 2
(dx) + (dZ\J 7 ln VMKA = 2 re
dt dt v

lnpymka = I
X

I7ie ¥ — paguyc MPOU3BOASAIIEr0 Kpyra, M;  — ITapaMeTp

LHUKJIOUABL, PA.

[lonyueHHOE COOTHOILIEHNE HE TPOTUBOPEUHT OIIpeE-
JIEIIEHUI0, COTJIACHO KOTOPOMY JJIMHA JyTH €CTh Ipe-
JieJ1, K KOTOPOMY CTPEMUTCS IEPUMETP JIOMaHOM, BITH-
CaHHBIN B KPUBYIO.

Panuyc npousBojsiiero kpyra uKiIouaaJIbHON
KOH(UTypaIuy MPyTKOB pabovero opraHa npeacTas-
JseT coO0H TOMUIUHY TIacTa, KOTOpasi SKBUBAJICHTHA
TyOMHE PBIXJICHUS], a ITApaMeTpP MUKIONIBI  H3MEHSI-
ercs ot 0 1o

! =2-a-sin§,0§t£n. 3)

dz
dr

.t
— 2
sinZ, ()

npymxa

Taxum 00pa3oM, nirHA TpyTKa pabodero oprana
riay6okopeixauTens cocTaBuser 0 </, < 0,4 m.

Bbisoaebl

HccnenoBanue mokasaso, 4To NpyTKH pabovero op-
raHa ri1y0O0KOPBIXJIUTEINS CHOCOOCTBYIOT YTy YILICHHIO
KayecTBa KPOIICHHUsI TOYBBI, BEIHOCS HA MOBEPXHOCTh
KPYTHBIC KOMKH 13 Ty OUHBI 00pabaThiBAEMOro IJ1acTa.

N3rub npyTroB pabodero oprana neiecoodpa3Ho
MPOU3BOUTH 0 KOHPUTYPAIMH THHUI CKOJIBXCHUS
IMOYBELI, IO MYTU HAMMCHBIIETO COIIPOTUBJICHUA UJIU
pacrpoCcTpaHEHUs TPEIIHH.

[IpoxomHo# pa3Mep MeXK Ty IpyTKaMU B HaYaJIe mpo-
1iecca cXo/1a I1acTa I0JKeH COCTABIIATh He Oomee 50 MM.

Jl71s1 oITUMAIBHOM TPASKTOPUU KOMKA OYBBI (hop-
Ma MpyTKa JOJKHA COOTBETCTBOBATH yPaBHEHHIO Opa-
XHUCTOXPOHBI IEPBOT0 MOpsAIKa (MUKIOU k). JInrnHa
NpyTKa pabovero opraHa riryOOKOPBIXJIUTENS JOJK-
Ha OBITH B Tipeaenax ot 0 10 0,4 m.
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