YK 631.674.5:631.22.018

COBEPHIEHCTBOBAHME I1OJIMBA JJIOKAEBAHUEM
HA CIIEHUAJIU3UPOBAHHBIX MEJIMOPATUBHBIX CUCTEMAX
AKNBOTHOBOJYECKUMU CTOKAMUA

B. U. )KEJISI3KO, B. B. KOIIBITOBCKHM

YO «benopycckas eocydapcmeennasn opoenoe Oxmsabpwvckou Pesonroyuu
u Tpyoosoeo Kpacnozo 3Hamenu cenbCKOX035A1UCMBEHHAA AKAOEMUAY,
2. l'opku, Pecnybnuxa benapyco, 213407

(ITocmynuna ¢ peoaxyuio 25.03.2025)

0Ob0ocHo8aHA HEOOXOOUMOCb NOBBIUUEHUS KAYeCMEA 00XCOCBAHUSL HCUBOMHOBOOUECKUMU CIMOKAMU NPU Pe2YTUPOSAHUL B0OHO-
6030YUHO20 PENHCUMA NOUEbL 8 COOmEemcmeuu ¢ mpebosanusimu pacmenui. Onpeodenena pagHOMEPHOCHb PACHPEOeTIeHUs HCUBON-
HOBOOUECKUX CIMOKO8 HA opowaeMaﬁ I’UIOZMCZ()L{ 6 coomeemcmeuu ¢ USMEeHeHUsAMU CKopocmu eempd. Yemanoeneno usmenenue dony—
CMUMOU UHMEHCUBHOCTIU npepovleucmoco 0001C0e8aHUSL 60 B8peMEeHU, 4mo uckKiruaem noeeprocmezzZ CMOK. Pa3pa60maH0 yCWlpOZZ-
€cmeo 015 06paboOmMKU NOBEPXHOCIU NOUBbI HA OPOULAEMBIX 3eMIAX U 8 YCA0BUAX 0ObIYHO20 3eMaedensi Npu 8binadeHuu OOIbULO2O
Koau4decmea am,wocd)epnblx 0CaoKos. YCmaHO&TZEHO, umo npumeHernue nozioujarouieco 0peHa9fca 6 couemaHuu ¢ azpomeauopamue-
HbIMU MEePOnpUAmMUAIMU NO360JI1em Nno6blCUNb Ka4ecmeo 0001C0e8anUsL 3 CUem yeeiudeHus 6 ],572,0 pasa npodoﬂofcume/zbﬁocmu
Ododcoesanus 6e3 0Opa308aHuUs NOBEPXHOCIHOZ0 CMOKA, PACUUPEHUs OUANA30HA OONYCIUMOU UHMEHCUBHOCIU 00XHCOeBAHU OM
0,62 00 0,10 mm/mun. Kpome mozo, HeobX00UMO nPo8OOUNL CREYUATLHYIO METUOPATNUGHYIO 0OPAOOMKY NOBEPXHOCHU NOYGbL, YN0
obecneyum KauecmeenHnoe 0odcoesanue 6e3 06pa306aHuﬂ JYIAHC U NOBEPXHOCMHO2CO CMOKaA, a 0151 NOBBLIULEHUS pasHomepHocmu pac-
npeoenenus CmoKos no niowaou HeobXo00UuMo COBEPULEHCMBO8AMb KOHCIMPYKYUU 00HCOEB8ANbHBIX YCMPOUCTE.

Texnuuueckas 3000‘1(1, Ha pewieHue KOI’”OpOZZ ovina Hanpaeiena paspa60maHHa}z KOHCMpPYKYuUs, 3aKa1o4aemcs 6 nogbluleHuu paes-
HOMepHOCmMU Y61AXHCHEeHUS nojisi U YnpouweHuu mexnoaiocuu npous’@oc)cm@a pa6om, noevluleHuU Kavecmea opoulaemoplx CelbCKoxXo-
3AUCMEEHHBIX KYIbMYP, NPEOOMEPAaujeHUuU 800HOU 3pO3UU NOYEbL U 3A2PAHEHUS OKpYICatoujel cpeobi.

Knrouesvie cnosa: sxcusomnosooueckue cmoku, yCmpoucmeo 0Jia 06pabomku noygwl, UHMEHCUBHOCb 00HCOEBAHUs, NOIUBHAS
HOpMA, 00#COe8ANbHBII ANNApam.

The necessity of improving the quality of sprinkling with livestock runoff when regulating the water-air regime of the soil in ac-
cordance with the requirements of plants is substantiated. The uniformity of distribution of livestock runoff over the irrigated area is
determined in accordance with changes in wind speed. The change in the permissible intensity of intermittent sprinkling over time is
established, which excludes surface runoff. A device for processing the soil surface on irrigated lands and under normal farming
conditions with a large amount of precipitation is developed. It is established that the use of absorbing drainage in combination with
agro-ameliorative measures can improve the quality of sprinkling by increasing the duration of sprinkling by 1.5-2.0 times without
the formation of surface runoff, expanding the range of permissible sprinkling intensity from 0.62 to 0.10 mm / min. In addition, it is
necessary to carry out special melioration treatment of the soil surface, which will ensure high-quality sprinkling without the for-
mation of puddles and surface runoff, and to improve the uniformity of the distribution of runoff over the area, it is necessary to im-
prove the designs of sprinkling devices. The technical task, which the developed design was aimed at solving, is to increase the uni-
formity of field moistening and simplify the technology of work, improve the quality of irrigated agricultural crops, prevent water
erosion of soil and environmental pollution.

Key words: livestock runoff, soil treatment device, sprinkling intensity, irrigation rate, sprinkling apparatus.

BBenenne

B nacrosimiee Bpems B benapycu s yTHIM3aui U 00€3BPEKUBAHUS KUBOTHOBOJUYECKUX CTOKOB IPH-
MEHSIOT Pa3WYHble TeXHOJOruu. OJHOW W3 HUX SBISETCS HCIIOJB30BaHWE CTOKOB ISl yIOOPHUTEIHHOTO
OpOIIIEHUS CENbCKOXO3SMMCTBEHHBIX KyNbTyp. s peanu3anuy 3TO TEXHOJIOTUU TMPH KUBOTHOBOIECKHX
KOMIIJICKCaXx HOCTpOGHI)I CHeHI/IaJII/BI/IpOBaHHBIe BO)IOOGOpOTHBIe MeHI/IOpaTI/IBHBIe CUCTCMBI. OHBIT X DKC-
ITyaTaly TTOKA3hIBAET, UYTO JaKe HA COBEPIICHHBIX BOAOOOOPOTHRIX CUCTEMAaX HE 00ECIICUMBACTCS DKOJIO-
rudeckas 0e301macHoOCTh. [Ipexie BCero 3To OTHOCHTCS K OTACIBHBIM DJIEMEHTaM OCYIIMTEIBHON CEeTH, KO-
TOpaH JOJDKHA HepeXBaTBIBaTB SanHBHeHHBIﬁ HOBerHOCTHBIﬁ nu BHYTpHHO‘IBeHHBIﬁ CTOK 1 OTBOOAUTH €10 B
AKKyMYJUPYIOIIE TIPYIbl C MOCIEAYIOMHUM WCIIOIL30BaHUEM ISl opolieHus. s ymeHbIieHus o0bema
COPOCHOTO CTOKA OOBIYHO MPUMEHSIOT arpOMETHOPATUBHEIE MEPOIPHUSATHS, KOTOPBIE TIO3BOJISIOT Ooiiee 3¢h-
(hDeKTUBHO HCITONIL30BaTh CTOKH, YIIydIlas BOJHO-BO3IYIIHBIA PEKUM IOYBBI M TOBBIIIAS YPOKAHHOCTH
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP.

Lenbto uccnenoBaHuii SBISETCS pa3padOTKa MEPONPHUITHH, TOBBIIIAIOIINX KAYeCTBO JOXKIEBAHHUS TPH
OPOIIEHUH 3€MEJIb CTOKAMU CBUHOBOJYECKUX KOMILIEKCOB.

[Ipu 5TOM OBLITH PETICHBI CIIETYIOIIHNE 3aauH:

— yCTaHOBHeHa BIINThIBAKOIIIAS CHOCO6HOCTB IIOYBbI HpI/I HpepI)IBI/ICTOM JOXXKIACBAHNNU CTOKAMU CBUHOKOM-
IUIEKCOB;

— OIIpeesieHa Aoy CTUMAasi HHTCHCUBHOCTD 0K I€BAHMS, HCKITIOYAIOIIAs IIOBEPXHOCTHBINA CTOK;

168



— pa3paboTaH Crocod W YCTPONCTBO MEIHOPATHBHON OOpaOOTKHM OpoIacMoOi IUIOIIAaN, MOBHIIIAIOIICEe
BITUTHIBAIONIYIO CITOCOOHOCTH ITOYBBI.

OcHoBHas1 YacTh

Pemenne mocTaBNeHHBIX 3aJad OCYIICCTBIISUIOCH IMYTEM ITIOCTAHOBKHM IOJEBBIX WM NPOW3BOJCTBEHHBIX
OTBITOB HAa THNMWYHBIX Jis PecryOnmku benmapych HepHOBO-TIOA3OMUCTHIX TOYBAX. DKCHEPUMEHTAIHLHBIE
rccienoBanns ObUTH poBeneHsl Ha onbITHOM yuacTke B PCYII CI'L «3amuenpoBckuiny OpmaHcKoro paiio-
Ha Burtebckoil o6nacTh, a cxema OIBITOB BKJIOYaANa § BAPHAHTOB arpoOMeIHOpaTHBHON 00paOOTKH MOBEPX-
HOCTH oporraeMbix moineit [6]. HeoOxonnMeie m3mepeHuss U MaTeMaTtndeckas 00paboTka pe3yjbTaToOB BbI-
TIOJTHEHA 110 M3BECTHBIM METOUKAM

OO11en3BecTHO, YTO YCIOBUEM Ka4eCTBEHHOTO JIOKACBAHUS SIBISICTCS COOTBETCTBHE €T0 HMHTCHCUBHOCTH
BITUTHIBAIOIEH CIOCOOHOCTH MOYBKI. Pe3yibTaThl HCCIEAOBAaHUN CBHIACTEIBCTBYIOT, YTO MPH MOJIUBE CTOY-
HBIMH BOJIaMH BITUTHIBAIOMIAsl CIIOCOOHOCTH TOYBHI 3HAYHMTENHLHO CHIDKaeTcs [1]. DTo cBs3aHO ¢ (pU3HKO-
MEXaHUYECKUMH CBOMCTBAMH MOJUBHOM >KUIKOCTH, COJIEpKallel 3HAYUTEIbHOE KOJINYECTBO B3BELICHHBIX
BEIIECTB, KOTOPbIE OKa3bIBAIOT KOJIbMAaTHPYIOLIee ACHCTBUE HA TIOUBY.

MexaHn3M 3TOTO TIpolecca AeTanbHO paccMoTpeH B paborax B. U. XKemsasko, M. I'. I'omuenko [2-5] u
JIPYTHX yYEHBIX, KOTOPBIE OTMEYAIOT, YTO B CBS3H C OOJBIINM MHOT00OpazueM (pakTopoB, BIUSIONIMX HA
HWHTCHCUBHOCTL HOXJACBAHUs, IIOIBITKA YCTAHOBUTHL TCOPECTHUYCCKYIO 3aBUCUMOCTD I[OHYCTHMOI;'I HWHTCHCHUB-
HOCTH OT ONPEEISIONNX €€ BEIHMYNHY (PaKTOPOB HE MPEICTaBIsETCS BO3MOXKHOW. [loaToMy mocratodno
000CHOBaHHBIE TTApaMETPhl KAUECTBEHHOTO JI0K/IEBAHMUS YCTAHABIMBAIOT IKCIIEPUMEHTAIFHBIM TyTeM [3].

HpI/I IMPOBCACHUHN OIIBITHOI'O JOXACBAHWA HAa IMMOBCPXHOCTHU IMOYBBI 6I)UII/I YCTAHOBJICHBI YYETHBIC BPC3HBIC
pambl kBagpaTHOH (Gopmbl. [1oTUB MPOBOIMIICS ¢ TIOMOIIBIO JOXK/ICBAILHON HACaIKH, KOTOpas MeprHoande-
CK{ BKITIOYANIaCh B pa0OTy ¢ pa3iNUYHBIMH MHTEPBAIAMU BPEMEHHU IO CXEME «IIOJIMB — Tay3a — MOJHUB | T.
I.». Takum 00pa3oM MOAEIHPOBATIOCH MPEPBHIBUCTOE JOKIEBAaHHE. YUeT MOJMBHOW HOPMBI M, IPOBOAMICS C
IMOMOLIBIO TOYBCHHBIX O0KACMEPOB. 3a Hayajio cToka InpuHUMaJId MOMEHT BPEMCHH, KOI'la Ha ITIOBEPXHOCTHU
YY9EeTHOU IIIomanku 0Opa3oBBIBANKCH JIY KU AuameTpoM 2-3 cM. Bce m3mepeHus mpoBoAwmiauch B 3—4-
KpaTHO! IMOBTOPHOCTH, a MOJUBBI YYETHBIX TUIOMIAA0K POBOMIINCEH MPH TIPEIIOINBHON BIAYKHOCTH OKOJIO
75 % HB. BenuuuHy 10MyCTHMOW HHTCHCUBHOCTH J0KACBAHHUS I, ONPENISIISUN 10 (opMyJIe:

m,

1 MM/MVH, @

t

e M, — BeJIMYMHA MOJIMBHOM HOPMBI OT Hayaja J0XKIEBAaHUS JI0 MOMEHTA MOSBJIEHUSA CTOKa, MM; t —
MPOAOJDKUTENBHOCTD TOKACBAaHUS 10 MOMEHTA MOSBJIEHUS CTOKA, MUH.

Pe3ynbTaThl mpoBeIEHHBIX MOJIEBBIX WCCIEIOBAHNN JOITYCTUMON MHTEHCUBHOCTH MIPEPHIBUCTOTO JOXK/E-
BaHUsI PUBE/ICHBI I HATJIAAHOCTH Ha puc. 1 [6].

=3 —&— Bapuanr 2 —|

\ —— Bapuanr 3
Bapuant 4 |
\'\t\ Bapwant5 |
—¥— BapuanT 6

—@— Bapuanr 7 —

—+— Bapuanr 8

e

HNHTEHCHBHOCTH, MM/MHH

HpOHOH}KHTCHBHOCTB JOXKICBaHUA, MHUH.

Puc. 1. 3meHenne ﬂOHyCTI/IMOﬁ HMHTCHCUBHOCTHU MPEPBIBUCTOTO NJOXKIACBAHUA BO BPDEMEHHU B BapUaHTax ONbITa
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AHanu3 MOJIyYeHHBIX JAHHBIX ITOKA3bIBAET, YTO JOIMYCTHMAas MHTCHCUBHOCTb JOX/EBaHMS 3aBUCHUT OT
IIPOIOJDKUTEIIBHOCTH MOJIMBA M 3HAUNUTENBHO M3MEHsAeTCs 10 BapuantaMm. Hanbonblee 3HaueHHe AOMyCTH-
MO WHTEHCHUBHOCTH OTMEUEHO B BapuaHTax 5 u 8, coorBeTcTBeHHO 0,56 1 0,62 MM/MHH MpU MPOIOILKHU-
TENBHOCTH BO3JEHCTBUS A0 Ha nouBy 18 muH. Ilpu cHmkeHnu nomyctumol mHTeHcHBHOCTH A0 0,10—
0,12 MM/MUH TIPOIOIKUTEIBHOCTD JOXKIACBAHUS 0 MOSBICHUS CTOKA B ATUX BapuaHTax cocraBisieT 110 u
140 MHH. COOTBETCTBEHHO.

HccnenoBanHbIe B ONBITE arpoMeIHOPaTHBHBIE MEPOTIPHUSTHS IPOBOAMIKCH CIIEHUATLHBIM YCTPOWCTBOM,
pa3paboTaHHBIM HAMU B COABTOPCTBE.

VYCTpOHCTBO COCTOUT U3 KPOTOBATEIsA-IIENIEPE3a, KOTOPBIA TOMOJHUTENBHO 000pynyercs: mTudToBaTe-
JIeM «B BUJIE MPUKATHIBAIOIIEr0 KaTKa, HAa M30THYTOM OCH KOTOPOTO YCTaHOBIJICHBI JAWUCKH C IIAPHUPHO 3a-
KPETUICHHBIMUA Ha HUX IITH()TaMH M KECTKO 3aKPEIUICHHBIMH OTPaHHYUTEISIMU yTia TOBOPOTa MITU(TOB.
Ocu BpameHus: WTUGTOBAIBHBIX JUCKOB PACIONIOKEHBl B BEPTHKAJBHON IIOCKOCTH, KOTOpAas MPOXOAUT
4yepe3 OCh BpalleHUs MPUKATHIBAIOLIETO KaTKa TaK, YTO MJIOCKOCTH, B KOTOPBIX BPalaloTCs MTH(TOBAILHEIE
JMCKH, PACIOJIOKEHBl CUMMETPUYHO IUIOCKOCTH, MPOXOJSINEH uepe3 MpOJOJbHYI0 M BEPTHKAJIBHYIO OCH
pabouero opraHa KpOTOBATeN s HJIH IeJIepe3a U MO OCTPhIM YIJIOM K Hell (puc. 2).
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Puc. 2. [IpuHuunuanbHas cxema ycTporcTBa Uit 00paboTKH MOBEpXHOCTH nouist [6]: 1 — pabounii opran enepesa;
2 — KpOHIIITEHH; 3 — IPUKATHIBAIOIIMN KaTOK; 4 — OCh KaTKa; 5 — mTH(TOBATBHBIN AUCK; 6 — TH(T; 7 — MApHUP;
8 — orpaHnuuTEND; 9 — OCH BpAIlleHHs TIPUKATHIBAIOIIETO KaTka; 10 — 0Ch BpalieHUs MTH(HTOBAIBHBIX IHCKOB;
11 — mensb B nouse; 12 — mouBeHHBIN BalKK; 13 — BepTUKAIbHBIE OTBEPCTHS B IIOUBE

PaspaboranHoe yCTpOMCTBO MOMKET MPUMEHSATHCSA HE TOJBKO Ha OPOIIAEMBIX CEIbCKOXO03SHCTBEHHBIX
3eMJISIX, HO U B YCJIOBHSIX OOBIYHOI'O 3€MJICACIMS JIs MOBBIIICHHS 3PPEKTUBHOCTH HCIIOJIb30BaHUS €CTE-
CTBEHHBIX aTMOC(EPHBIX OCA/IKOB.

TexHuueckas 3a/1a4a, Ha pelieHne KOTOpoi ObUTa HampaBlieHa pa3pa0doTaHHAs KOHCTPYKIIHS, 3aKII0YaeT-

CA B MOBBINICHUH PABHOMCPHOCTHU YBJIAXKHCHUS IMOJIA U YHIPOIICHUN TCXHOJIOTMH NMPOU3BOACTBA pa60T, I10-
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BBHIIIICHUU YPOXXAWHOCTH W TIOBBIIICHUU KAa4YeCTBA OPOIIACMBIX CEIIbCKOXO3SHCTBEHHBIX KYIbTYp, MPEIOT-
BpAIllCHUU BOJTHOW PO3UH IMOYBHI U 3arPSA3HEHUS OKPYKAIOIICH CPEIbL.

[Ipu ucmonp3oBaHMM TpemaraeMoil KOHCTPYKIWU Hape3Ka KPOTOBHH WIIM INeNiell OCYIIECTBISETCS B
HaIPaBJICHUH, TICPIICHAUKYIIIPHOM HANPABJICHUIO TOCIIOJICTBYIOIIEIO BETPA, C COOOIICHHEM MX TOJIOCTEH C
THEBHOW MMOBEPXHOCTHIO OIS KaHAJIAMH, KaHAJTBI BRIITOJHAIOTCS HAKIIOHHBIMH, C BBIXOJIOM Ha IMIOBEPXHOCTH
TIOJIS 3a TpeJeiiaMy OYBEHHOTO BaJlMKa, 00Pa3yIOMIETocs MPU MPOPE3aHUN KOPHEBOW CHCTEMBI PaCTCHUMN
pabodrM OpraHoM KPOTOBATENS WIIH IIeepe3a.

Pa3zpaboranHoe ycTpoHCTBO paboTaeT cieayonuM oopasom. [Tpu qBMKEeHUH TIO TIOJH0 pabOYMUM OpraHOM
1 menepesa mpope3aroTcs mmean 11, npu 3ToM 00pasyeTcst mouYBeHHBIN Baauk 12. OQHOBPEMEHHO C 3THM
MTHQTHI MPOKAIBIBAIOT MMOYBY M COCIUHSIOT TOJOCTh mienel 11 BepTukambHbIMU OTBepcTUsAMU 13 ¢ AHEB-
HOM MOBEPXHOCTHIO TOJISI, IPUYEM H3-32 OCTPOTO YIJIa HAKJIOHA IJIOCKOCTEW BpalleHUs MTH(TOBATHHBIX
JTUCKOB 5, a CJIEI0BATENILHO, W MTU(PTOB 6 K MIOCKOCTH, MMPOXOIAIICH Yepe3 MPOJI0JIbHYIO U BEPTHKAIBHYIO
ocu pabouero opraHa iejiepesa, Beixoasl 14 kaHamoB 13 U AHEBHAS TOBEPXHOCTH IOJIS OCYILECTBIISIOTCS 3a
MpeieIaMy MOYBEHHOTO Bajvka 12.

3akpemicHue MTUPTOB 6 Ha MTUPTOBAILHBIX AUCKAX 5 MOCPEACTBOM IIAPHUPOB IO3BOJISCT MPOKAIIbI-
BaTh KaHaibl 13 0e3 M3rubaronmx Harpy3ok Ha mTUPTHL 6, 4TO TakKe CIOCOOCTBYET MUHUMAIBHOMY I10-
BPEXKICHUIO PaCTEHUI BCIISICTBUE IMMPOKOJIA X TOJBKO B OCEBOM HAIIPABICHUH MTH(PTOB 6.

[Ipu BpameHuu MTHOTOBAIBHBIX JUCKOB 5 OrpaHUYUTENU yIjla MOBOpoTa 8§ MTH(TOB 6 mepeBoasT
mTHGTH 6 B pabodee COCTOSHHE W 00€CIIEYNBAIOT ONTUMATBHBIA YTOJI BXOKICHHUS UX B TIOYBY.

[IpukaTbiBalOIIUi KaTOK 3 4aCTHMYHO CMHHAET M BBIPABHUBACT IIOYBEHHBIN BaJIMK, IEPEKPHIBAET BEPX
menn 11 u popmupyer ee cBoa. Kpome Toro, mprKaThIBAaOIIMA KaTOK 3 YIUIOTHAET ITOYBY BOKPYT IITH(TOB
6 B MOMEHT ITPOKaJIBIBAHKS UMHU KaHaIOB 13, ueM MMOBBIIIAeT YCTOMYMBOCTh 3TUX KaHAIoB 13.

«Ocwu Bpamenns 10 mMTHPTOBATBHBIX JUCKOB 5 PacIoI0KEeHBI B BEPTHKAIBHON ITIOCKOCTH, MPOXOISIICH
yepe3 oCh BpalleHus 9 MpHUKATHIBAIOIIET0 KaTka 3 TaK, YTO IUIOCKOCTH, B KOTOPBIX BpPAILIAIOTCS INTH(TO-
BaJIbHBIC TUCKH, 5 PaCMOJIOKEHBI CHMMETPUYIHO IIOCKOCTH, MPOXOIAIICH Yepe3 MPOAOIbHYIO H BEPTHKAIh-
HYIO OCH pabo4ero opraua Ieiepesa, To ecTh ocH Bpamienus 10 u 9 mTHhTOBaNbHBIX JUCKOB 5 U MPHUKATHI-
BaIOIIEro KaTKa 3 PacIoIOKEHBI B OJJTHOW BEPTUKAIBHON TUIOCKOCTH, MEPICHINKYISIPHON TUIOCKOCTH, TIPO-
XOZSIIIEH uepe3 MPOAOJIFHYIO U BEPTHKAIBHYIO0 OCH paboyero oprana 1 menepesa». ITo o0ecreunBaeT Mak-
CUMaJbHOE JaBJICHHE Ha MOYBY (M YIUIOTHEHHE €€ BOKPYT ITH(MTOB 6) OT MPHUKATHIBAIOIIETO KaTKa 3 B MO-
MEHT BPEMEHH, COOTBETCTBYIOIINH MAaKCUMaJIbHOMY MOTPYKEHUIO MITU(PTOB 6 B MOUYBY, YeM MpPEAOTBpAaIla-
eTcs paspymieHue kananoB 13. «llltudroBanbHble AMCKH S5 PACIONOKEHBI CHMMETPHYHO OTHOCHUTEIHHO
TUIOCKOCTH, TIPOXOJISIICH Yepe3 MpOAOJIbHYI0O W BEPTHKAIBHYIO OcHM pabodero opraHa 1 mienepes3a», uTo
obecnieunBaeT paboTy arperara 6e3 IONepevYHbIX Harpy3oK.

PexkoMenayeTcs ciemyrolias TeXHOJIOTHs IPOU3BOJICTBA Pa0OT C MPeiaraeMbIM YCTPOUCTBOM.

Ha mone, momepek TocnoACTBYIONIET0 HAMPaBJICHUS BETPa, MpeljlaraeMbIM yCTPOWCTBOM HApE3at0TCs
menu 11, HItudTel 6 ycTpoHCTBA COSAMHSIOT MX IOJOCTH C JHEBHON MOBEPXHOCTHIO MOJIS 3a MpEaeIaMu
MMOYBEHHOTO Banuka 12, oOpasyromerocs mpu Npope3aHny KOPHEBOH CHCTEMBI pacTeHWi pabodnM opraHoM
1 xpotoBarens wiu mmenepesa. [llemm 11 mpopesator ¢ MUHUMaIBbHON TIyOWHOHM, 00ECIIEUMBAIOIIECH WX
ycroitauBocTh (30—60 cm).

«Hau6onee 3¢ekTuBHO CrIocod OCyIIecTBIIsIeTCs Toraa, korjaa menu 11 Hape3arT ¢ yKIOHOM U3 30HbI
M30BITOYHOTO TIOJIMBA K 30HE HEIOCTaTOYHOTO MOoJMBay. KpoMe BBITIONHEHUS IIeNieii ¢ mepeMeHHON riryou-
HOM, JUIS 3TOM eI MOXKHO «HCIIOJIB30BaTh peibed Mot — He0OXO0AUMO CTPEMHUTHCS K BBIITOJHEHHIO IIEICH
13 noj yrioM K ropu30HTAISAM. DTOT YTOJI IOJHDKEH OBITh MUHUMAIIBHEIM, TaK KaK JaHHBIN CTIOCO0 SBISETCS
TaKXE 3(1)(1)CKTI/IBHI)IM MEPOIIPUATUEM I I€pE€XBaTa IMOBEPXHOCTHOI'O U BHYTPUIIOYBEHHOI'O CTOKA, BO3HU-
KAaroIIero BCJIEJCTBHUE BBIAICHUS OCAJKOB M BECEHHETO CHETOTastHUS» [3].

[Ipu BBIMaIeHUH 0CAIKOB, TPEBBIIIAIONINX BIIUTHIBAIOIIYIO CITIOCOOHOCTH, 00pa3yeTcs «IOBEPXHOCTHBIH
CTOK, KOTOPBIN NIepexBaThiBaeTCs BbixonaMu 14 kananos 13 1 mo HUM mocTymnaer B mienu 11.

ITporekas mo memsiM 11, U30BITOK MOTUBHOM XKUIKOCTH MIEPEPACTIPEALSISICTCS 110 TUIONIAIN OIS U BITH-
THIBACTCS B TTOYBYY.

IToBeIIEHTE PaBHOMEPHOCTH YBJIAXKHCHUA ITOYBBI U PACIIPEACIICHUA OHMOr€HHBIX DIIEMEHTOB IO Iomaamn
TOJISI CIIOCOOCTBYET YBEIHUYCHHIO YPOXKANHOCTH M KauyecTBa CEIbCKOXO3SHUCTBEHHBIX KynbTyp. OcoOeHHO
a¢hexTUBeH MaHHBIN Cr10c00 00pabOTKU MO TpaccaM IOMIIOIIAINIUX IPeH. DTO CBA3aHO C TEM, YTO CO Bpe-
MEHEM 3aChITKa TPAHIIIEH MOTJIOMIAIOICH APEHBI YIJIOTHAETCS U €€ BOJOIPUEMHAs CIIOCOOHOCTh CHIXKACT-
Csl, YTO B KOHEUYHOM CYETE 3aTPYAHICT HOPMAJIbHYIO paOOTy BCEH CHCTEMBI.

AHanu3 M3MEHEHUs MHTEHCHUBHOCTHU IPEPHIBUCTOTO JOXICBAHUS BO BPEMEHHU ITOKAa3all, YTO WHTEHCHB-
HOCTH OOXKACBAJIBHBIX yCTpOfICTB, KOTOPBIC MPUMEHAIOTCA B IIPOMU3BOACTBCHHBLIX YCIIOBUAX, Kose0JIeTcs B
npenenax 0,25-0,32 mv/muH. [Ipn Takoll MHTEHCHBHOCTH, COTJIACHO ONBITHBIM JAaHHBIM, MPOAOJKHTENb-
HOCTh TTOJTHBa 0€3 cToKa KoyebaeTcs oT 22 MHUH. Ha HeoOpaOOTaHHBIX ydacTkax 10 70 MHH Ha MOJIMBACMBIX
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BapHaHTax. 3a TaKoe BpeMs BBIIATh TPeOYyEeMYIO MOJUBHYIO HOPMY Oe3 MOSBICHHUS CTOKA 3aTPYIHHUTEIIBLHO, a
MOPOi MPOCTO HEBO3MOXKHO.

Bun cboky Bun cBepxy cTBoja anmnapara B MOMEHT BPEMEHU
Havaja IMKIa paboThl MEXaHU3Ma IOBOPOTA;
- 2
14 13 4 5 6
Bun ceepxy I'pacduk n3mMeHeHNS NaBIeHMs ITOJIMBHOI KUAKOCTH BHYTPH anmapara
14 _b-b_ PV
P 15
Ps,Vs 7
/
'
[
1
PLVi<Z |
P4, Vi—>
\\ I}
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Va2 ~ t’\ 16
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T, T Ts Ta Ts

Puc. 3. IlpuHiunuanbHas cxema J0XIeBajIbHOIO armmapara [6]:

1- xopmyc; 2— BXOJHas 4acTb CTBOJIA; 3—BBIXOJHAs 4acTb CTBOJIA; 4— BTYJIKA; 5— IPOCCENUPYIOLIEe YCTPOHCTBO; 6— 3IIEMEHTHI
JKECTKOCTH; 7— 0Ch; 8 — KOPOMBICIO; 9 —nonarka; 10— ynopHbIid KpoHIITEHH; 11— perynupoBoYHbIi rpy3; 12 —BHHT (HKcaIMH;

13- ynop; 14 — comno; 15 — rpaduk M3MeHeHHs: BXOIHOTO NaBieHHs P moMMBHON KUAKOCTH (TIepex JPOCCENUPYIOMNM YCTPO-
CTBOM); 16 — rpadvik H3MEHEHHUS BBIXOJHOTO JaBJicHHs V MOJMBHOM JXUAKOCTH (Ha BXoje B coruio 14 ammapara); T2, P2 u V2 — Mo-
MEHT BPEMEHH, COOTBETCTBYIOLINH MaKCHMAIIbHOMY M3rHOY BTYJIKH M3 YIPYroro Matepuaia (Haualy JBHKCHHS PEaKTHBHOM JIomaT-
KU 9 Ha BBIXOJ] U3 CTPYH IMOJIMBHOM )KHIKOCTH) H COOTBETCTBYIOLINE €My 3HAYEHHUSI BXOJHOTO U BBIXOJHOTO naBienus; T3, Pz u V3 —
MOMEHT BPEMEHH, COOTBETCTBYIOIINH OKOHYAHHIO BBIIPSIMIICHHS BTYJIKU 4 M3 YIPYroro MaTepuaia (peakTHBHas JIOMATKa BBIILIA U3
CTPYH TOJMBHO# )KHJIKOCTH) U COOTBETCTBYIOIIHE €My 3HAUYCHHs BXOIHOTO U BBIXOJHOTO JaBJeHHUs; T4 — MOMEHT BPEMEHH, COOT-
BETCTBYIOLMII MUHUMaJIbHOMY 3Ha4YeHHIO BXOAHOTO P4 1 BhIXOAHOTO V4 NaBieHHS NpH HepabOTaIoOMEM IPOCCETUPYIOIIEM YCTPOi-
ctBe 5; Ts — MOMEHT BpeMEHH OKOHYAHHS [TUKJIAa pabOTHl MEXaHW3Ma IIOBOPOTA armapaTa

HaHHOG 00CTOATENLCTBO YKa3bIBa€T HA TO, YTO HaApsAAy € MIPOBCACHUCM arpOMCIIMOPATUBHBIX MCPOIIPpHA-
THH Tpe6yeTc>1 COBCPIICHCTBOBAHUEC U CaMHUX NOXKJACBAJIbHBIX yCTpOfICTB. HOBTOMy IMPOBEACHHBIC NUCCIICAO-
BaHUA IO HM3YUYCHHIO Ka4dCeCTBA HOXKACBAHUS I1O03BOJIMIIN BI)Ipa60TaTL HaIlpaBJICHUEC COBCPUHICHCTBOBAHUSA
TOKAEBALHBIX YCTPOWCTB, U HaMH B coaBTopcTBe ¢ B. W. XKensizko u np. Obuta pazpaboTaHna KOHCTPYKIIUS
JIOX/IEBATLHOTO armapara, KOTopas MOJKET OBITh MCIOIb30BaHa B J0K/ICBATBHBIX MaluHax (puc. 3).

IIpu paspabotke ammapara peliajgach 3ajJadya —IMOBBIIMIEHHE PABHOMEPHOCTH MOJIHMBA M YBEJIHUYEHUE €ro
TLTOIIA C OJTHOW MO3UINHU PabOTHI J0KISBAIBHOTO armnapara.

ITocTaBienHas 3aza4a p€acTcda TEM, YTO Y JOXACBAJIBHOI'O aIrmapara, BKIIYarmero MEXaHu3M IOBO-
poTa B BUJIE KOPOMBICIIA C PEaKTUBHOM JIOMATKOM, CTBOJI alliapara BBIIIOJHEH U3 ABYX YaCTEH, COEIMHEHHBIX
BTYJIKOM M3 yIpyroro mMarepuaiia, MpUYeEM Ha OJHOM M3 YacTel CTBOJIa 3aKPEIIEHO APOCCENUpYrolIee
YCTPOHCTBO, PACIOIOKEHHOE BO BTYJIKE M3 YIPYroro MaTepuaja u uMeromee (popMy mycToTesIoro ycedeH-
HOT'O IWJIMHAPaA UJIN KOHYCa. KpOMe TOrO, 00€ yacTu cTBOJIA arraparta JOIIOJHUTCIIBPHO COCIUHCHBI 3JICMCH-
TOM JKE€CTKOCTH, BBITIOJTHEHHBIM, HAaIIPUMEP, B BUE JIBYX IJIOCKHX IPYKHUH, YCTAaHOBIICHHBIX BJOJIb BEPXHEH
Y HUKHEH 00pa3yIoNiux CTBOJIA armapara.

JlokneBanbHBIN armapar COCTOUT M3 Kopiryca 1, BXoAHO# 2 ¥ BEIXOJHOM 3 JacTel CTBOJIA, COeTMHEHHBIX
BTYJKO# 4 u3 ympyroro mMarepuaia. «Ha omqHO#N U3 9acTel cTBOJIA, HAIPUMED BXOIHOM, JKECTKO 3aKPEIUICHO
Jpoccenupyroliee yeTporcTBo 5. Hactu 2 v 3 cTBOIA AOMOJHUTEIIBEHO COSTHHEHBI AJIEMEHTOM YKECTKOCTH 6,
BBIITOJTHCHHBIM, KaK 3TO MOKa3aHO Ha PHC. 3, B BHUJIE JIBYX INIOCKHMX IMPYXKHH (BO3MOXKHA TaK)Ke YCTaHOBKA
OJHOM IIUIUHIPUYECKOM Mpy>XuHbI). Ha ocr 7 ycTaHOBIIEHO KOPOMEBICIO 8 MeXaHM3Ma ITIOBOPOTA C PEaKTUB-
HOU jonaTkoi 9 m ynopHsIM kpoHmTeHOM 10. Ha KopoMEeIciie 8 3akperieH peryJaupoBOYHBIA Tpy3 11». ¢
BO3MOKHOCTBIO ITEPEMENICHHSI €T0 BIOJIb KOPOMBICTIA 8 ¢ mocneayromei (ukcarueii Buarom 12. Ha Berxo-
HOM yacTu 3 cTBOJa 3akperuieH ymnop 13 u corio 14.

Arnmapar paboTaet creayonM oopa3zoM. B MmoMeHT BpemeHn T1 KOpOMBICIO 8 ABMKETCS MO JeHCTBH-
€M BO3BpATHOW NpYXHHEI (He MoKa3aHa). PeakTuBHas Jomarka 9 HauyMHAET BXOAWTH B CTPYIO TOJHBHOMN
KHUAKOCTH. BXOI{HOC Pl 1 BBIXOJHOC V1 JaBJICHHUEC OIM3KO 110 3HAYEHHIO K HNCXOOHOMY IAaBJICHUIO B IMMOJABO-
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nameM TpyoonpoBoze. B nmpomexytok Bpemern T1 — T2 peakTHBHAS JIomaTka 9 BXOIUT B CTPYIO MOJUBHOM
JKUIKOCTH, YIIOPHBIA KpOHIITeHH 10 HamaBauBaeT Ha ymop 13 M HauMHACSTCS MOBOPOT allapara, a TaKKe
n3rub BTYJIKK 4 B3 ynpyroro mMatepuaia. [Ipu 3ToM Apoccenupyroliee yCTPOHCTBO 5 4acTUYHO MEepeKphIBa-
€T IOJIOCTh CTBOJIA allllapaTa, CO3JaBas 3HAaYMTEIIbHBIC THAPABINYCCKHIE CONPOTUBIICHU. BrIxoaHOE maBie-
HHE W PacXoj aIapaTa pe3Ko CHIKarTcs. [IpoOMCXOMHUT MOJIMB ¢ MAKCHMAIbHONW MHTCHCHBHOCTBIO OIS
BOIM3M ammapaTa. B To ke BpeMs H3-3a TOPMOXCHHS IOTOKA JKHIKOCTH BO3pacTacT BXOIHOE JaBIICHUE
(runpaBiauueckuil yaap).

ITox aeiicTBHEM CHJIBI peaklMK HCKPHBIICHHON CTPYH ITOJMBHOM JKMIKOCTH PEaKTUBHAS JIONATKa 9 Ha4yH-
HaeT JBUraThCs B OOpAaTHOM HAIIpaBJICHHH — HA BBIXOJ M3 CTpyH. BTynka 4 W3 ympyroro marepHaia BbI-
MIPAMIISICTCS. ITOMY CIIOCOOCTBYET TaKXKe 3JIEMEHT »KeCcTKOCTH 6. K MoMeHTy BpemeHu T3 CTBOJI ammapata
ITOJTHOCTBIO BBIIPAMIISCTCS, JPOCCEIUPYIOIIEe YCTPOMCTBO 5 OTKIIOYCHO, BXOJIHOE JaBlieHrne P3 Om3Ko mo
3HAYCHHIO K BBIXOAHOMY V3. IIpOMCXOIUT MOJIMB MPH MOBBIIICHHOM JaBicHUU. B manmpHeiIeM BXOJHOE U
BBEIXOJTHOC JaBJICHUE MaJaeT U K KAKOMY-TO MOMEHTY BpeMeHH T4 CHHMXKACTCS 10 MUHUMAIbHOM BEIMYHHBI, a
3aTe€M BO3BPAILACTCS K HCXOAHOMY JaBJIEHHIO (MOMEHT BpeMeHH Ts). LIuKI moBTOpSETCS.

H3BecTHO, UTO AATBHOCTH MOJIETA CTPYH Y JOKASBAILHOTO alapara 3HaUYUTEeIbHO 3aBUCUT OT BBIXOIHO-
ro masjacHusA. TakuMm obOpa3oM, mpeaiaracMasi KOHCTPYKIHS, OCYIIECTBIISSA MOJUB C IIEPEMEHHBIM JTaBIICHHU-
€M, CYIIECTBEHHO IOBBIIIAET PABHOMEPHOCTh PACTIPEACIICHHS TOTUBHOM JKHIKOCTH IO PaadyCy IOJHBA, a
TaK)ke YBEITWYHBACT €0, TaK KaK HEKOTOPHIH MPOMEKYTOK BPEMEHH IIOJIUB OCYIIECTBIISACTCS C MaBICHUEM
BBIIIIE MCXOMHOTO JaBJICHUS B TIOIBOIAIICM TPYyOOIIPOBO/IE.

Hacrpoiika ammapara oCyIecTBIICTCS N3MEHEHHEM JKeCTKOCTH BO3BPATHOM MPYKUHBI MEXaHH3Ma IT0BO-
poTa, a TaKXke MepeMEIIeHHEM PEryJIUPOBOYHOrO rpy3a 11 BIoib KOpoMbIcia 8, 4eM HU3MEHSETCS €ro Mo-
MEHT HHepIHH. TakuM 00pa3oM, MOXKHO PeryJIMpOBaTh aMILIUTYIy W (a3y kKojaeOaHHUN TaBIICHUS TOTUBHOMN
JKUIKOCTH B armapare.

Hpoccenupyroiiee yCTpOUCTBO 5 MOKET OBITh 3aKPEIUICHO W HA BBIXOJHOH YacTH 3 CTBOJIA aIllapara.
[Ipu 3TOM TIOTpEOyeETCS 3HAYUTEIHLHO MEHBIIE YCHINS HAa UCKPUBJICHUE BTYJIKH 4 M3 YIIPYroro MaTepHaa.
Ho Takast KOHCTPYKITHS MOXKET paboTaTh TOIBKO C YHCTOM MOJUBHOM KHIKOCTBIO, B TO BpeMs Kak B ammapa-
Te, N300pakeHHOM Ha Gur. 1, 2 u 3, MOKET MPUMEHATLCSA W 3arpsS3HECHHAs, HAIPUMED KHBOTHOBOTICCKUC
CTOKH, TaK KaK IMyJIbCAITUH TaBIICHUS CITOCOOCTBYIOT CAaMOIIPOMBIBKE aIliapara.

Konebanus gaBieHus B MOABOIAIIEM TPYOOIPOBOAE OYIyT TaCUTHCS 3a CUeT HECHHXPOHHOCTH PabOThI
TPYIIIBI allapaToB, a MPH HEOOXOIUMOCTH MOTYT OBITh U CTJIAXKEHBI CITCIIHATLHBIMH TACHTEIISIMH.

3akiaroueHue

C y4eToM H3J0KEHHOTO HEOOXOAMMO OTMETHTB, YTO JUIS IOBBIIICHHS SKOJOTHYSCKOH OE30IacHOCTH
CTICITHATU3NPOBAHHON MEIIMOPATHBHOW CHUCTEMBI HEOOXOIUMO IMOCTOSHHOE COBEPIICHCTBOBAHHE CITIOCOOOB
BHECEHMS KMBOTHOBOAYECKHX CTOKOB. [IprMeHeHre MOTIOMAONIIEro ApeHaXka B COUYETAHUU C arpPOMEIHO-
pPaTUBHBIMU MCPOIIPUATHAMU ITO3BOJIACT ITOBBICUTH KAa4UCCTBO MOXIACBAHHA 3a CUCT YBCIIMYCHHUA B 1,5—
2,0 paza mpogOIKUTENBHOCTH AOXKAEBaHUs O0e3 00pa30oBaHUs MOBEPXHOCTHOIO CTOKA, PaCIIMpPEHUs Juaria-
30HA JONMYCTUMOW MHTeHCHBHOCTH moxaeBanus oT 0,62 mo 0,10 mm/Mun. Kpome Toro, HeoOX0oauMo MpoBo-
JIUTh CIICIUAIIBHYIO MEJIMOPATHUBHYIO 00pabOTKY MOBEPXHOCTH TOYBBI, YTO O00OECIIEYUT KAYSCTBECHHOE JIOXK-
JeBaHne 0e3 00pa3oBaHMs YK U MOBEPXHOCTHOTO CTOKA, a JJIs MOBBIIICHHUS PAaBHOMEPHOCTH pacIpezelie-

HHS CTOKOB IIO IJIoIIaaun HeO6XOI[I/IMO COBCPIICHCTBOBATh KOHCTPYKIIMHU AO0XKICBAIbHBIX YCTpOP'ICTB.
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