3KOMOMMHECKM HYACTHIE TEXHOTOT MK

11 050PYI0BAHVIE Tom 89 N° 5, 2022 TpaKTopsl 1 CENbXO3MALLMHL

DOI: https://doi.org/10.17816/0321-4443-106584 .

OpurvHanbHoe nccneoBaHue ol
updates

3Konoro-MenuopaTuBHbIi cnocob 06paboTKU nouBbI

B.0. Tapacenko', B.A. [lpo6ot’, B.A. Cokonosa?, A.A. OpexoBckas®

! KybaHcKmit rocynapcTeeHHbIN arpapHbiit yHusepeutet uM. U.T. Tpy6ununa, Kpacoaap, Poceus
2 BoeHHan akagemua caa3n uM. Mapwana Cosetckoro Cotosa C.M. BygenHoro, Cankr-Metepbypr, Poccua
3 BenropoacKuin rocy[apCTBEHHbIN arpapHblii yHusepeuTeT uM. B.A. MopuHa, Benropoackan obnactb, n. Maiickuii, Poccua

AHHOTAUMA

0bocHosaHue. CtenHble parioHbl CeBepHoro KaBKasa, MoBombe M 0b6nacTu LieHTpanbHO-YepHO3eMHOM — 30HbI Heao-
CTaTOYHOr0 M HEYCTOMYMBOIO YBNIAXKHEHWA, NOABEPHKEHBI AENCTBUIO CUIIbHBIX BETPOB, KOTOPLIE PaspyLLAOT U BblLyBaloT
MoYBY, BbI3bIBAKOT NMblIbHbLIE OYpM, NOBPEMHAAIOT NOCEBLI M HEPEAKO YHUUTOMKAIOT UX Ha BoNbLUMX Niowaasnx. YcTaHoBNEHO,
YTO OCHOBHBIMYW QYaramMu BO3HUKHOBEHMA MblNbHLIX BYpb ObINW NNOLLaAW, BCNaXaHHble 06bIKHOBEHHBLIMM 0TBaNIbHLIMM OpY-
avAMK. B cBA3K ¢ 3TUM nprobpena bonbLuoe 3HaueHMe LMpOKo npuMeHAeMasn B CeBepHoM KasaxcTae u 3anagHoi Cnubu-
pu be3oTBanbHanA (NnockopesHas) 06paboTKa NoYBbI C COXpaHEHNEM BOMbLLEN YACTU NOMKHMBHbBIX OCTATKOB Ha MOBEPXHOCTH
noysbl. [lpy 3ToM 06paboTKa NOuBbI YM3ENbHBIMY KYNbTUBATOPaMKU MM MAYraMu, a Takke pbIXTUTENAMU-LLeNeBaTenaMmu
CO CTPenbYaThiMU PhIXNIALLMMM NanaMu no3sonseT B 1,3-1,5 pa3a yMeHbWKTL 06LUME 3HEPro3aTpaThl, a TaKKe ynydllaeT
arpo¢m3mnyecKmne CBOMCTBA NOYBbI M MOBBILLIAET YPOKAMHOCTb KYNLTYP.

Lleny pabomel — pa3paboTka 6e30TBaNbHOM NOYBO3ALLMTHOM TEXHONOMMM, CNOCOBCTBYIOLLEN HAKONIEHMIO BNaru 1 no-
BBILLIEHMIO YPOXKan.

Mamepuanel u Memodel. Cnocob BKnlouaeT 6e30TBanbHY 06paboTKy NOYBLI COBMECTHO C HAape3aHWEeM Luenen 1 obpa-
30BaHMEM MonocTe. YCTPOMCTBO COCTOMT M3 HABECHOM paMbl C OMOPHBIMK Konlecamm U pabounmm opraHamu. besoTeans-
Hble paboyvre opraHbl YCTaHOBNEHbI B LUAXMaTHOM MOPALKE U COLepHKaT BbINoHeHHble C -06pa3Hble CTOWKM C 3aKpensieH-
HbIMW Ha KOHLie [ON0TaMM U Mo 6oKaM NNOCKope3HbIMM TpanelenaanbHeIMM nofynanamu. C3aam cToek 3a¢MKCMpoBaHbI
ApeHepbl, TpaneuenaanbHble Nojynansl B NepeaHen 4acTy 3aKpensieHbl WapHUPHO Ha OCAX, MECTKO 3adUKCMPOBAHHBIX
no 60KaM CTOeK, a B 3afiHEN YacTW UMEIT KMHEMATUYECKYI0 CBA3b C MEXaHU3MOM KayaloLLeca Lwarbbl, CBA3aHHOM, B CBOI
oyepedb, C BafnoM 0T60pa MOLLHOCTH 3HEPreTUYECKOro CpeacTBa.

Pe3synomamei. Pabouni npouecc cnocoba HaKonmneHWA BRary B MoYBe OCYLLECTBAAIOT CliefyiolwuM obpasoM: nocne
y6OpKM yporKaA MpepLLecTBYIOLLEN KynbTypbl MPOM3BOAAT NYLUEHWe, a 3aTeM NPOM3BOJAT Mofenky bopospa ¢ ogHoBpe-
MEeHHbIM 6e30TBanbHbLIM pbiXieHNEeM, Npy 3TOM Ha rnybune 30—-60 cM co3aaloTCA NONOCTU NPAMOYTONLHOr0 CEYEHNUA, NpU-
yeM CTEeHKM nonocTen yTpamboBaHbl. bnaropapsa yemy Tanaa Boga Yepe3 60po3abl NocTynaeT U cobupaeTca B NONOCTAX
bonbLuero obbeMa 1 yaeprvBaeTcs bnarogapa yTpamMboBaHHbIM CTEHKaM AnuUTenbHoe BpeMA. Mcnonb3oBaHue nonoctei
bonbliero o6beMa NO3BONUT YBEIMUUTL KOJIMYECTBO HAKOMJIEHHOM BRaru, Kotopas 6ydeT cnocobcTBoBaThb YBENMUEHMIO
KO/IMYeCTBa YporKan.

3aknoyeHue. TNpeanoxeH ycoBepLIEHCTBOBaHHLIA cnocob. HoBu3Ha cnocoba 3aknioyaeTcA B TOM, 4T0 0bpa3oBaHue
nonoctei npou3BogAT Ha rnybute ot 30 oo 60 cM 3a cYeT HU3KOYACTOTHbIX KonebaHui npu yactoTe 1 X04 B CEKyHAY
MNOCKOpPe3HbIX TpaneLeuaanbHbIX noaynan ¢ 60KOB CTOMKK, a YNNOTHEHUE CTEHOK MOMIOCTEN OCYLLEeCTBAAIOT NyTeM BO3-
LENCTBUA BbICOKOYACTOTHBIX Konebanwmii ¢ yactoton 250 My npu noMowm ponvKoBbiX 3neMeHToB. cnonb3oBaHue no-
nocren 6onbluero 06bemMa No3BOAWT YBENNYUTL 06EM HAKOMNEHHOM BRary, KoTopas 6yaeT cnocobcTBOBaTL YBEIUYEHUIO
KO/IMYeCTBa Yporas.

Kntoyeseie cnosa: obpabomra no4sbl; 3Ko/020-MeuopamueHbil cnocob; C-obpasHele cmoliku; dosoma; mpaneyeudassHsle
NoyIaNel; KAYaKWasACca waiiba; dpeHepbl; BbICOKOYACMOMHbIe KoebaHUs; 3Hep2emu4ecKoe cpedcmao.
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ABSTRACT

BACKGROUND: The steppe regions of the North Caucasus, the Volga region and the Central Chernozem regions
of insufficient and unstable humidification are exposed to strong winds, which destroy and blow out the soil, cause dust
storms, damage crops and often destroy them over large areas. It was found that the main foci of dust storms were areas
plowed by ordinary dump tools. In this regard, the non-fall (flat-cut) tillage widely used in Northern Kazakhstan and Western
Siberia with the preservation of most of the crop residues on the soil surface has acquired great importance. At the same time,
tillage with chisel cultivators or plows, as well as rippers-slits with pointed loosening paws, allows to reduce the total energy
consumption by 1.3-1.5 times, and also improves the agrophysical properties of the soil and increases crop yields.

AIM: The present study deals with a development of soil-free soil protection technology that contributes to the accumulation
of moisture and increase yield.

METHODS: The method includes non-tillage tillage together with the cutting of cracks and the formation of cavities.
The device consists of a hinged frame with support wheels and working bodies. The non-shaft working bodies are installed
in a staggered order and contain C-shaped racks with chisels fixed at the end and flat-cut trapezoidal semi-paws on the sides.
Drainers are fixed behind the racks, trapezoidal semi-paws in the front part are fixed pivotally on axes rigidly fixed on the sides
of the rack, and in the rear part they have a kinematic connection with the mechanism of the swinging washer, connected,
in turn, with the power take-off shaft of the power means.

RESULTS: The working process of the method of accumulation of moisture in the soil is carried out as follows: after
harvesting the previous crop, peeling is performed, and then furrows are cut with simultaneous non-shaft loosening, while
at a depth of 30—60 cm rectangular cross—section cavities are created, and the walls of the cavities are rammed. Due to this,
meltwater enters through the furrows and collects in the cavities of a large volume and is retained due to the rammed walls
for a long time. The use of large volume cavities will increase the amount of accumulated moisture, which will contribute
to an increase in the amount of harvest.

CONCLUSION: An improved method is proposed. The novelty of the method lies in the fact that the cavities are formed
to a depth of 30 to 60 cm due to low-frequency vibrations at a frequency of 1 stroke per second of planar trapezoidal semi-paws
from the sides of the rack, and the sealing of the walls of the cavities is carried out by exposure to high-frequency vibrations
with a frequency of 250 Hz using roller elements. The use of large volume cavities will increase the volume of accumulated
moisture, which will contribute to an increase in the amount of harvest.

Keywords: tillage; ecological and reclamation method; C-pillars; chisel; trapezoidal half-paws; swing washer; drainers; high
frequency vibrations; energy tool.
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3KOMOMMHECKM HYACTHIE TEXHONOT 1K
N OBOPYLIOBAHVE

BBEOEHWUE

BarkHenwuan 3agaya arpapHOro cexTopa aKoHoMMKK PO —
obecreyeHne NpoJOBONBLCTBEHHON 6e30MacHOCTU CTPaHbl,
OCHOBbI €€ CYBEPEHWTETa, IKOHOMUYECKOM W COLMaNbHOM
YCTOMYMBOCTU. YBENNYEHWE MPOM3BOACTBA 3EpPHA 3EPHOBbIX
KOJIOCOBbIX KYNbTYp — 0[HA M3 BarKHEMLLUMX 3a[a4 pa3BUTUSA
CenbCKoro xo3ancTea. 0T ee peLLeHWA 3aBUCHT YO0BETBOPE-
HWe pacTyLUMX NoTpebHOCTEN HaceneHWsa B NpoLyKTax nuTa-
HWA 1 pa3BMTUE 0TPAC/M HMBOTHOBOLCTBA. MHOrOuUMCNEHHbIE
CCIef0BaHWA NOKa3bIBAIOT, YTO UCMO/b30BaHWe PasfUYHbIX
cnocoboB 06paboTKM MOYBLI HampaBneHO Ha W3MeHeHue
CTPOEHWA M arperaTHoOro COCTaBa BEPXHEro MaxoTHOro CIos
W BIUAET Ha rNyOUHy 3aeIKK CEMAH, YTO B CBOIO 04epedb
CKa3bIBAETCA Ha NOJIHOTE BCXOLOB PacTeHUI. TakuM 06pa3oM,
PErynMpoBaHWEM CTPOEHUA W CTPYKTYPHOrO COCTaBa MoYBbl,
MOKHO BO3[EMCTBOBATb HA BECH KOMMEKC YCIOBMWIA HU3HU
pacTeHuI: TeN0BOW, BOAHbIN, MULLIEBOA MOYBEHHBIE PEFKMMI.

CrenHble pavioHbl CeBepHoro KaBKasa, MoBonmkbA U 06-
nactu LlentpanbHo-YepHo3eMHON ABNAIOTCA 30HBMU HELO-
CTaTOYHOr0 M HEYCTOWYMBOIO YBNAXKHEHMA, @ TaKKe nof-
BEPKEHbI AENCTBUI0 CUIBHBIX BETPOB, KOTOpblE pa3pyLuakoT
W BblyBaloT NOYBY, BbI3bIBAIOT MblbHbIE BypK, NOBpeXAaT
MOCEBbI M HEPEAKO YHUHTOMKAIOT X Ha BOMbLUMX NoLwagsx.
YcTaHOBNEHO, YTO OCHOBHBIMM Q4aramMy BO3HWKHOBEHWA
MblbHbIX BYpb OKa3bIBAKOTCA NOLLAAM, BCaXaHHbIE 06bIKHO-
BEHHbIMU OTBaJIbHBEIMU OpPYAMAMHU. B cBA3M ¢ 3TMM npurobpena
bonbluoe 3HayYeHWe LIMpOKo npuMeHsAeMan B CeBepHoM Ka-
3axcTaHe 1 3anagHow Cnbumpu besoTeanbHaA (MnockopesHas)
06paboTKa NoYBbl C COXpaHEHWEM BONbLUEN YacTV MOMKHMB-
HbIX OCTaTKOB Ha MOBEPXHOCTU NouBbl. Mpy 3ToM 06paboTKa
MOYBbI YM3ENbHBIMY KyNbTUBATOPaMM UM MNYraMu, a TaKke
PbIXAIMTENAMM-LLENEBATENAMM CO CTPENbYATLIMU PhIXALLMMM
nanamu noseoniaet B 1,3-1,5 pasa yMeHbLUMTL 06LiMe 3Hep-
ro3atpartbl, a TaKkKe yy4LIaeT arpodmsnyeckme CBOMCTBA No-
UBbI Y MOBbILLAET YPOXaMHOCTb KynbTyp. B HacToALLee Bpems
B Kybl'AY [1-4] npoBopATcA uccnegoBaHus 1 paspabatbiBaloT-
cf 6e30TBabHbIE MOYBO3ALLMTHBIE TEXHOOMMW, BRITKOYAlOLLME
B cebA nywweHne cTepHu Ha rnybury 8-10 cM 1 pbixneHue
Ha rnybuHy 20-25 cM B coyeTaHWM ¢ npenmnoceBHoOW obpa-
6OTKOW MOYBLI B pa3fMuYHbIX BapuaHTax. B LienoM nokasaHo,
YTO MPUMEHEHWUE He30TBaMbHbIX TEXHOMOMMIA NO3BONAET CHU-
3uTb pacxof Tonauea Ha 13,4-27,8 Kkr/ra, MeTanna —Ha 11,6—
12,9 kr/ra v 3arpart Tpyaa — Ha 0,9-1,33 ven.-u/ra.

OpHaKo Bo3HMKaeT He0bX04MMOCTb COBEpPLLEHCTBOBaHUA
npvieMoB 06paboTKM NOYBHI C LieNbio 06eCneyeHns IKonoro-
MeNMopaTUBHOr0 NOAX0Aa NpW BO3L4ENbIBaHUM 3€PHOBbIX
KOJ10COBbIX.

[nAa peanusaumm Lenn HaMmu NOCTaBNEHbI CredyloLime
3aja4M UccnefoBaHNUA: KPaTKO NPOaHaNM3MPOBaTh aHanoru
M OCYLLECTBMTb YCOBEPLUEHCTBOBAHWUE 3IKOOr0-Mennopa-
TMBHOrO crocoba 06paboTKM NoYBbI.

Tom 89, Ne 5, 2022

DAl https://doi.org/10.17816/0321-4443-106584

Tpawopb\ 1 CENTbXO3MalLMHBbI

KPATKUWA AHAJTU3 AHAJIOIOB

KpaTkui aHanus nuTepaTypHbIX WCTOYHWKOB MOKa-
3bIBaeT cnegylowlee. Y «YctponctBa anAa 6e30TBanbHOM
06paboTKM nouBbl» [5] paboumn opraH npenctaBnfet
co60¥ CTOWKY C 3arHyTbiM KOHLOM, Ha KOTOPOM YCTaHOB-
NEeHO [0N0TO, @ K 3a[HeW YacTu CTOMKM KpenuTcA nana.
[na nyywero KayecTBa BbINONHEHWA paboTbl 4ONOTO MMeET
3aTOYKY, a C Lenblo YBENIMYEHUA pecypca ero MCnonb-
30BaHNA — HaMalKy M3 MeTanoKepaMWUyecKoro crasa.
[onota npepactaBnAoT cobon INAMNTUHECKME MNACTUHBI,
YCTaHOBJIEHHBIE HA KOCOM CPE3€ 3arHYTOr0 KOHLA CTOMKM.
Jlana BbinonHeHa NONYKpYrnoi GopMbl, UMEET BEPXHIOKO
3aTOuYKy, a B Topue 3afHel 4acTu U3roToBNEHbl BOPO-
wuTenun. «YcTponcTeo ans 6e3oTBanbHoM 06paboTku no-
yBbI» [6], pabounMMu opraHaMu KOTOpOro ABNAKTCS CTOMKM
C HOMaMMU, YCTAHOBJIEHHBIMU C BO3MOMHOCTbIO BPaLLEHMA.
Hou npepctaBnsAioT cobom Nnockme AMCKM C 3aTOYEHHOM
KPOMKOW M CbeMHBIMM pa3Ho06pa3Hoi HOpPMbl TIONACTAMK.
Ona ynyuweHna KayecTBeHHbIX MoKasaTenen obpaboTku
MOYBbI JIONACTU CHabKeHbl BOPOLLUMTENIAMU B BULE KYCKOB
Lenu. «YCTpoMcTBO ANA LeneBaHMA» [7] 0CHOBOM, KOTOPO-
ro ABMAETCA pama C YCTaHOBJIEHHBIM Ha Hell bpycoM, npea-
CTaBnAwLWMM coboli fBe napannesbHble NNacTUHBbI, ycTa-
HOBJIEHHbIE KECTKO U MMeloLLMe TpaneLemaansHyio GopMy.
B 06pa3oBaHHbIN NAacTMHaMKM Nas yCTaHOBMEHa NAacTUH-
YaTanA CTOMKa, Ha KOTOPOM PacnofioXKeH HOMX B BUAE UM-
3e/1bHOM Nanbl. K HOXKY C ThIIbHOM CTOPOHbI KPEMUTCA Kpo-
TOBaTe/lb, UMEIOLL MM LUIMHIPUYECKYI0 TopneaoobpasHyio
dopmy. Crolika, bnarogapsa napannenorpaMMHOMy Mexa-
HU3MY M KMHEMATUYECKOW CBA3M NOCPEACTBOM LUECTEpPEH
CO LUTOKOM, UMEET BO3MOXHOCTb BpaLLeHUsA NocpesicTBOM
cunosoro rugpouunuuapa. «Opyave anAa npoTMBO3pO-
3MOHHOrO LeneBaHMa noyskl» [8] BKNoYaeT B cebs pamy
C YCTaHOBMIEHHbIMM Ha HEW NocnefoBaTeflbHO HOMKOM-
Lienepe3oM 1 paboymM opraHoM A Nofenku KaHanbLeB
B MPULLENEeBbIX BalMKax, UMEIOLLUM MeXaHW3M MpuBoaa,
pabounit opraH KoTOporo BbIMOMHEH B BUAE JIONATKU U30-
rHyTOW opMbl. BeinyKknocTb nonaTku HanpaerieHa B CTOpo-
HY, MPOTMBOMOIOHKHYI0 HaNpaBNeHWI0 ABUKEHUA. JlonaTka
3aKpen/ieHa Ha paMe LWapHUPHO C BO3MOXKHOCTbIO Koneba-
HWI B NONEPEYHOM NNOCKOCTU OTHOCUTENbHO HanpaBfeHnA
OBUWeHuA. MexaHW3M npuBoaa paboyero opraHa sBnset-
CA KPMBOLLMMHO-PbIYaXHbIM.

MorkHO yKasaTb Ha crefylwMe HeJocTaTKu, nped-
CTaBNIEHHbIX pa3paboTok: bbICTPO 3aTynnAloLMecs [0M0Ta,
CHUMKQIOLIME 3KCMNYaTaUMOHHYI HALEeMHOCTb; MNacTWH-
yataa dopma, KoTOpas BREYET MOBLILIEHWE 3HEpPro3aTpar.
Mpy KpoTOBaHMM LLENM 3aMMBalOTCA M 06CbINaloTCA, U3-3a
Yero Bara OCTaeTCA Ha NoBepXHOCTW. Manblit 06beM no-
NIOCTEN U HU3KOE KayecTBO MX CTEHOK M3-3a OTCYTCTBMA
YNJI0THEHHOIO CNOA MO KOHTYPY.
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CYWHOCTb TEXHUHECKOIO
PELLEHMA 3A0AYNU

B cBA3W, C BblliecKkasaHHbIM, 1A CHUMKEHWA 3aTpar
3HEpruu, NoBLILLEHNUA MIOTHOCTU CTEHOK MONIOCTEN B HUMK-
HeM YacTu U YBEIMYEHWUA CEYEHWUA NONOCTW NyTeM npupa-
HUA eMy NPAMOYrofibHOM GOpMbl HaMK MpPeLJIOMEH Yco-
BEpLUEHCTBOBaHHbIN «Cnocob HaKkonneHWa Bnaru B noyse
W YCTPOMCTBO [N1A ero ocylecteieHns» [9]. NpveM ocHoBaH
Ha HaKoMMIeHUM Tanblx Bog Npu 6e3oTBanbHoOM 06paboTke
MoyBbI.

Cnocob BrnoyaeT 6e30TBajbHyld 06paboTKy MoOYBbI
0[IHOBPEMEHHO C Hape3aHWMeM Luenen U obpasoBaHueM
nonoctei. pu 3TOM obpasoBaHMe NOMOCTEN MPOM3BO-
aaT Ha rnybuny ot 30 go 60 cM 3a CYET HU3KOYACTOTHbIX
KonebaHui npu yvactote 1 Xof B CEKyHAOY NIOCKOPE3HbIX
TpaneuenaantHbIX Nofynan ¢ 60KoB CTOMKWU. YNNoTHeHWe
CTEHOK MOJIOCTeN OCYLLECTBAAIOT MyTeM BO3AENCTBUA Bbl-
COKOYaCTOTHBIX KonebaHuii ¢ YactoTon 250 'y npy nomoLm
POJIMKOBBIX 3/1EMEHTOB.

YcTpocTBO ANA Hakonnenua Bnaru B nouse (puc. 1)
COCTOWT M3 HaBecHoW paMbl 1 ¢ OMOpHLIMU Konecamu 2.
Ha pame 1 B WwaxmaTHOM nopagKe ycTaHOBeHbl 6e30T-
Ba/lbHble pabouue opraHbl, COAepHKalLe BbINOHEHHbIE
B Buae C-obpa3Hoi CTOMKM C 3aKPEneHHbIMU Ha KOH-
Le AonoTaMu 3 M NNOCKOPE3HbIMK TpaneLenanbHbIMu
nonynanaMu 4 no 6oxkam ctorikm 5. CTolKa BbINoHeHa
n3 TpybHoro npoduna. C3agm cToek 5 3aduKcupoBa-
Hbl OpeHepbl, BbIMOJHEHHbIE B BUAE KPOHLUTEAHOB 6

Puc. 1. Cxema ycTpoicTBa AnA HaKoNeHMA Bnaru B noyse: a —
BMz cOoKy, b — BMA cBepxy, ¢ — paspes b.

Fig. 1. Scheme of a device for the accumulation of moisture
in the soil: @ — side view, b — top view, ¢ — section B.
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C 0cAMU-BMBpaTOpaMu 7 ¢ HaeTbIMM Ha HUX ABYMsA Lap-
HUPHBIMW PONTIMKOBLIMM 3neMeHTamu 8. Mpu 3TOM B ocax 7
BMOHTMPOBaHbI BU6OpaTOpbl 9, 3anuTaHHble 0T 3/1EKTPO-
CMCTEMBI 3HEpreTMYecKoro cpeacTsa (Ha cxeMe He oTo-
bparkaetcs). [Monynanbl 4 B nepefHei 4acTu 3aKpensieHs
LapHUpHO Ha ocAx 10, *ecTKo 3aPuKcUpoBaHHbIX Mo 6o-
KaM CTOeK 5, a UX 33fHAA YaCTb KMHEMATUYECKU CBA3aHA
C MexaHM3MOM KayaloLenca wanbsl 11, cBA3aHHON KNHe-
MaTWUYeCKu, B CBOKD 04Yepeab, C BajloM 0THopa MOLLHOCTM
3HEepreTUYECKOro CPeacTBa.

Pabounin npouecc cnocoba HakonneHUs BRaru B no-
4YBe OCYLLECTBAAIOT CnedylowmnmM obpa3oM: nocne ybopku
yporKanA NpeALWwecTBYIOLWEN KyNbTypbl NPOM3BOAAT NyLLe-
HWe, a 3aTeM NpOM3BOAAT nogenky boposn ¢ ogHoBpe-
MEHHbIM 6e30TBajIbHbIM PbIXIEHWEM, NMPU 3TOM Ha ry-
6uHe 30-60 cM cos3pgaloTcA MoONOCTU NPAMOYrONbHOrO
ceyeHns, 0bpa3oBaHHbIE 33 CHET HU3KOYACTOTHLIX KoJle-
6aHUI OBYX TpaneueuaanbHblX Noaynan, NpuYeM CTeH-
KM NONocTel yTpamMboBaHbl BbICOKOYACTOTHLIMU Kone-
6aHWMAMKU NONepeyHoM O0CK C PONIMKOBBIMU 3IEMEHTAMMU.
Bnaropmapsa atoMy Tanan Boaa Yepe3 6opo3gbl nocTynaet
u cobupaetca B nonocTaAx 6onblwero obbeMa u yaepHu-
BaeTcA 6narogapA yTpaMboBaHHbIM CTEHKAM JJIUTeNb-
HOe BpeMSA.

PaboTa ycTpoicTBa ocyLLecTBIAETCA CleayoLmM obpa-
30M. [1py OBMHKEHMM YCTPOICTBA No Moo paboyme opraHbi
3arnybneHbl B nousy. py 3TOM, CTOVKM 5 NPOM3BOAAT Ha-
pe3aHve Bofonornowanwmx Lenen. TpaneuenaanbHbie
nonynanbl 4, KonebnAcb (CoBepLUaA HA3KOYACTOTHbIE KoNe-
6aHnA 1 xoa B ceKkyHay) oTHocuTenbHo ocen 10, mog oewt-
CTBMEM MeXaHM3Ma Kadaioweinca wainbsl 11, npuBoanMo-
ro oT Baja 0THopa MOLLHOCTY 3HEPreTMYEeCKOro CpesCcTBa,
06pa3yloT npAMOYrofibHble MOOCTH, a, BUbpUpYOLLUMK
(coBepLUalLLMMM BbICOKOYACTOTHbIE Konebanua 250 Iu)
C NoMoLUblo 3neKTpoBMbpaTopa 9, ABYMA LUAPHUPHBIMU
ponMKamMmn 8 yTpamMboBLIBAIOT CTEHKM MONMOCTU, 0COHEHHO
c 6OKOB U B HUMKHEW YacTu nonoctu. lpu ABUMHKeEHUM po-
NMKK 8 npoBopaumBaloTcA, obecneunBan CHUKEHWE 3aTpar
3Heprum.

BbIBObl

MocTaBneHHble 3aayv BbiNOMHeHbI. [peanoxeH yco-
BEpLUEHCTBOBaHHbIM cnocob. HoBM3Ha cnocoba 3aKkniovaeT-
CA B TOM, 4YTO 06pa3oBaHMe NONOCTEN MPOMU3BOLAT Ha MNy-
6uHy ot 30 oo 60 cM 3a CYeT HMU3KOYACTOTHBLIX KonebaHmii
npu yactote 1 Xo[ B CEKyHAY MNIOCKOPe3HbIX Tpaneueun-
[anbHbIX Mofynan ¢ HOKOB CTOWKM, a YNNOTHEHWUE CTEHOK
MoN0CTeN OCYLLECTBAAIOT MyTEM BO3[EWCTBMA BbICOKOYA-
CTOTHbIX KonebaHuid ¢ Yactotoi 250 Iy npu nomoLum po-
NIVKOBBIX 3/1EMEHTOB.

Mcnonb3oBaHue nonocten bonbluero obbemMa no3so-
JIUT yBENIMYMTb 06LEM HAaKOMNEHHOM BNary, Kotopas byget
cnocobcTBOBaTL YBENUYEHUIO KOSIMYECTBA YPOKas.




3KOMOMMHECKM HYACTHIE TEXHONOT 1K
N OBOPYLIOBAHVE

AONOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBtopoB. 5.0. TapaceHKo — mnoucK mybam-
KaLWi no TeMe CTaTbW, HamucaHWe TeKcTa PYKoMucK;
B.A. [Jpobom — pedaKTMpOBaHMe TEKCTa pyKonucy;
B.A. CoKonosa — peAaKkTMpOBaHME TEKCTa PYKOMMCH,
cosfiaHue msobpameHnit; A.A. Opexosdckasa — 3KCnepTHan
OLEHKa, yTBepaeHne QuHanbHon Bepcun. Bce aBTopbl
MOATBEPHKAAIOT COOTBETCTBME CBOEIO aBTOPCTBA MEHAY-
HapoaHbIM KpuTepuaM [CMJE (Bce aBTOpbI BHECAM CyLLe-
CTBEHHbIV BKNaL B pa3paboTKy KoHLenuWu, npoBeaeHwe
1CCnenoBaHUA M NMOArOTOBKY CTaTbM, MPOYAM M 040bpMaK
GuHanbHylo Bepcuio neped nNybnuKaumnen).

KoHnuKT nHTepecoB. ABTopLI AeKNapupyIoT OTCYTCTBUE
ABHBIX 1 MOTEHUMAMbHBIX KOHPAIMKTOB UHTEPECOB, CBA3AHHbIX
C NybnvKaLmMen HaCTOALLIEM CTaTbW.

UcTouHnk ¢uHaHcupoBaHUA. ABTOpbl 3aABAAIT
06 OTCYTCTBUM BHELLHEro GMHaHCUPOBaHWUA NpyW NpPoBeAeHNM
nccnesoBaHuA.
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