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AHHOTaNNUsA
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BBenenue

OnHUM M3 CaMbIX TPYIOEMKHX IMPOIECCOB B CEIIHCKO-
XO3SIMCTBEHHOM TPOM3BOJICTBE SIBIISICTCS BBIKONKA IUIOZO-
BBIX M OBOIIHBIX KYyJIbTYp. B HacTosiee Bpems mepex yde-
HBIMH-arpapyusMH CTOUT 3a[a4a pa3padoTaTh U W3TOTOBUTH
MallliHy JUIS BBIKANBIBAaHWSI PACTEHUH, OTIMYAIONIYIOCST
HaAEKHOCTBIO PabOTHI Ha TIOYBAX, 32COPEHHBIX KAMHSMMI,
KOPHEBHIIHBIMU M PACTUTEIBHBIMU OCTAaTKaMH.

W3BecTHa mamuHa A7 BBIKANbIBaHUSA pacTeHuit [1],
coJieprkaliasi pamy, HOAKAIIBIBAIOIYI0 CKOOY C JIEMEXOM,
VAJTUHATENb B BHJIC TUTACTHHBI ¢ OKHAMH POMOOBHIHON
(OPMBI € IUTaBHO W3rHOAIONIEHCs TOBEPXHOCTHIO U Tepe-
XOJISIIeH B 3aHEH YacTH B HAKIOHHYIO IIOCKOCTB, yC-
TAaHOBJICHHBIC Ha pa3MeHléHHOM oJ; OKHaMu MMPUBOTHOM
BaJy PBHIXJIAIINAE DJIEMEHTH B BUJE HOXEH TpeyroipHON
(G opMBI, 1 OTIOpPHBIC KOJIECA.

HenoctatkoM maHHOW MAaIIWHBI SBISIETCS TO, YTO
OHa He o0ecrevnBaeT Ka4yeCTBEHHYIO U IPOU3BOJHUTEIb-
HYIO BBIKOIIKY PaCTCHUH W WX BBIOOPKY W3 MOYBHI, a TaK-
KE MpU HAJIMYUU B MMOYBCHHOM CJIOC KaMHEH u KOpHEC-
BHUIIIHBIX OCTATKOB HE 00J1alaeT HEOOXOMUMON HaIeKHO-
CThIO B paborTe.

Uccnenosanms, mposexennsle .M. Ertyxom [2],
MOKa3alu, YTO TP NEepeMEIeHUH CJI0sl TPYHTa IO IUIoC-
KOMY KJIMHY (JIeMeXy ¢ TepeIHEel JacThlo yIUTHHUTEIS B
BHJIC IUIACTHHBI), BBICOTAa €ro mogbéma 0e3 moTepu yc-
TOWYMBOCTH (HapyIIeHUs] BHYTPEHHEH CTPYKTYpPHI C IIO-
CIIEIYIONINM pa3pylIeHHEeM, CTPYXHBAaHHEM H IIepeMe-
IIMBAaHWEM PA3JIMYHBIX CJIOEB) 3aBUCHT OT THIIA MOYBHI,
TONIIMHBL W IIUPUHBI CTPYKKH, BBICOTHI €€ IMOIBEMA.
Odusnyeckas KapTHHa 3TOTO TIpolecca COOTBETCTBYET
TEOPUH YCTOWYMBOCTH CXAThIX crepxkHed [3], T. e. ¢
YMEHBILICHUEM TOJIIMHBI U IIUPHHBI CJIOS TIOYBHI Ha Jie-
MeXe U C YBEIWYCHHEM BBICOTHI MOABEMA YCTOMYMBOCTH
€ro pe3Ko Iajiaer.

Takum o0Opa3oMm, pa3MeNIeHHBIH B TepeiHeil yacTu
IUTACTUHBI TIPUBOJHOM Baj C HOXaMH OyJeT B pasbl
YMEHBIIATh IIUPUHY CJIOS MOYBHI €UI€ IO JOCTHKCHUS
BBICIICH TOYKH MOABEMA, YTO JAETaeT HpoOJIeMaTHYHBIM
€ro JanpHeHmmii moxséM 0e3 CrpyKUBaHHUS U CMEIINBa-
HUS pacTeHU ¢ mouBoil. IlonoxeHue ycyryomsercs eie
U TEM, YTO MPOUCXOIUTH 3TO OYAET IMyTEM YeTBIPEXKPAT-
HBIX yJapoB HOXeEil 32 OZIMH 00OpOT IPHBOIHOTO Baja C
HE)KETAaTeNbHBIM TUHAMAYECKAM BO3JICHCTBHEM HA IIIACT
MOYBbI M pa3pylIeHHEeM ero kioubsiMu. [Ipu gBukeHuun
HOKEH BHU3 MOTaaHUe MEXITY HUMH U IDTACTHHON KaM-

Hell OyzeT MpUBOAWTH K IOJIOMKaM MAIIWHBI, a B CIydae
MOTIaJIaHUsl B OTY 30HY KOPHEBHUIIHBIX WJIM JPYTHX pac-
THUTENBHBIX OCTAaTKOB, B PE3yJbTaTe MX pa3pyILeHUs HO-
JKaMu, JIEMeX | IIaCTHHA OyIyT COTPSCATHCS, YTO TaKKe
Oyzer crocoOCTBOBATh pa3pyIICHHIO IJIacTa TOYBHI eImé
Ha oTare ero nogbéma. CaMM pacTHTENBHBIE OCTATKH
OecrpensTCTBeHHO OyAyT HaMaThIBAaTHCS Ha MPUBOIHOM
BaJI, YTO MOJKET IIPUBECTH K €r0 OCTAHOBKE.

OcHOBHAafl YacTh

B BenopycckoM rocyqapcTBEHHOM arpapHOM TEXHHU-
YEeCKOM YHHMBEPCHTETE Ha YPOBHE M300peTeHus paspabora-
Ha MallliHa /1715 BBIKAITbIBAHUS pacTeHui [4].

Ha puc. 1, a moka3an oOmuii BUI MaIllMHEL, HA PUC.
1, 6 — pacmoNMOXCHHBIA MO OKHAMH IWCKOBBIA HOX C
OokoBUHAMH, Ha pHC. |, 6 — pa3pe3 A—A ¢ BUIOM Ha JHC-
KOBBIIf HOX ¢ OOKOBHHAMH.

MammHa 171 BEIKAIBIBAHUS PACTCHUN HaBEIINBACT-
Cs Ha TPAKTOP M COACPXKHUT paMy 1, IOAKAIBIBAIOIIYIO
cko0y C JeMexoM 2, YAJIMHHATENb B BUJAE IUIACTHUHBI 3 C
MTOBEPXHOCTHIO TUIABHO M3THOAIOIIEHCS 1 IepexosIeii B
3aHEe YacTH B HAKJIOHHYIO IDIOCKOCTB, C PACIIOJIOKEH-
HBIMH B HEHl OKHaMH POMOOBHIHOU (OpPMBI 4, a TaKkKe
YCTaHOBJICHHbIE Ha pa3MEIIEHHOM IOJ OKHAMHU IPHUBOA-
HOM BaJly 5 PBIXJISIIHE 3JIEMEHTHI B BHJIE 3aKPETJICHHOTO
Ha CTynuue 6 ¢ MOMOIIBbIO BUHTOB 7 JUCKOBOTO HOXa & C
pa3MeIIEHHBIMY 10 €0 cTOpoHaM OOKOBHHaMH 9 B BUIE
MPUMBIKAIONMX OOJBIIMMH OCHOBAHUSIMU K JHUCKOBOMY
HOXY 8 ToQpUpPOBAHHBIX OBEPXHOCTEH YCEUCHHOTO KO-
Hyca. [{ng dukcanuu monoKeHus Ha MPUBOTHOM Baly 5
CTYIHUIIBI 6 Ha HEM yCTAaHOBJICHHI 10 e€ OokaM Koibia 10
C BXOSAIIMMH BO BHAAWHBI TOPPUPOBAHHBIX MOBEPXHO-
cTeil 60koBMH 9 (mKcaTopaMu MX MOJOXKEHUS OTHOCH-
TEJNBHO TUCKOBOTO HOXKA 8 M BTYJIKH 11 co cromopsammmMun
6ontamu 12. K pame 1 Ha croiikax 13 B HampaBISIONIIUX
14 xpensarcs onopHble kKoiéca 15. VX monoxeHue OTHO-
CHUTEJILHO pambl | (UKCHUpYETCs ¢ TOMOIIbIO yCTaHABIIH-
BaeMbIX B PETyJIMPOBOYHBIE OTBEpCTHs OonTOB 16, 4TO
TIO3BOJISIET 33/1aBaTh TpeOyeMylo IIyOuHy Xo/1a jeMexa 2.
PacnionoxxeHHble B 3agHell uyacTW yAJIMHUTENS B BHJE
TUTACTHHEI 3 OKHAa poMOOBHIHOH (pOpMEI 4 IMEIOT B OCT-
PBIX yriiax poM0a BIONB XOJla MAIIMHBI y3KHE MPOpe3n
JUIS KPOMKH IHCKOBOro Hoxka 8. Jlms mepemadu Bpa-
IIAIOIIEr0 MOMEHTa Ha MPUBOJHOM Ball 5 OT Bana oTOopa
MOIITHOCTH TPaKTOpa C MOMOIIBI0 KapJaHHOTo Baja 17,
Ha pame | ycTaHOBIEH TPaHCMHCCHOHHBIN Bai 18, pe-
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nykrop 19, nemnas nepexada 20, a caM IpUBOIHOMN Bail 5
CONIEPXHUT JJIMHHYIO IIIMOHKY 21, mpoxonsmryro depes
crymuny 6, xonpua 10 u Brynku 11. HampaBnenue Bpa-
IIEHUA TPHUBOAHOTO BaJia 5 YCTaHaBJIUBACTCA TaKHM,
4TOOBI OKPY)KHasi CKOPOCTh JHCKOBOrO HOXa 8 ¢ OoKo-
BUHaMHU 9 B WX BepXHeW yacTH HaJl IUIACTUHOW 3 Obuia
HarpasJjieHa MPOTHB JABMKEHHS arperara.

MammuHa Ui BBIKANbIBaHUS PACTCHUH paboTaer
CIICIYIOLIMM 00pa3oM.

[lpn nBwxeHNn arperara ¢ 3arTyOJEHHON ITOIKAIIbI-
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MAHOPAMA

BaroIel CkoOO# C JIeMeXOM 2 MOYBEHHBIA CJIOW C pacte-
HUSIMHM TIOCTYIaeT Ha JieMexX 2 W Jajee, 3a CU€T Mojaropa
HIDKEPACTIONOKEHHOTO TIOCTYMAIOIIEro Ha JieMeX 2 Clos
MOYBBI, HA YIUIMHUTENb B BUJE IUIACTHHBI 3 10 €€ BepXHEH
yactd. [Ipu 3TOM OTCyTCTBHE BHOpAIM U BO3ICHCTBUS Ha
MTOYBEHHBIN CJIOH APYTUX pabOvMX OPraHOB IMO3BOJICT I10Y-
BEHHOMY CJIOIO C PaCTEHUSIMU JOCTUTHYTh HE TOJIBKO BEPX-
Hell YyacTH yAJMHUTENS B BUJIE IUIACTHHBI 3, HO U IBUTATHCS
10 HeW Jaiblle BHU3 O 33QHEH YacTH, NEPEXOJIIIEd B
HaKJIOHHYIO IUIOCKOCTh, COXpaHSs CBOIO YCTOMUMBOCTH B
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Pucynox 1. Mawuna 015 8vlkanviéanus pacmenuil:
1-pama; 2 — nemex; 3 — yonunumenv, 4 — okHa pombosuoOHoU Gopmoel; 5 — npueoonou ean, 6 — cmynuya; 7 — UHM,
8 — ouckosuil Hoowc, 9 — 6okosunvl, 10— konvyo, 11 —emynka; 12 — cmonopsiwuii 6oam,; 13 — cmoiika; 14 — na-
npasnsitowue; 15 — onoprnoe xoneco; 16 — 6onm; 17 — kapoannwiii 6an; 18 — mpancmuccuonnsiil éan; 19 — pedyxk-
mop; 20 — yennas nepeoaua, 21 — wnouka
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BUJIE CTPYKTYPHOH IIEIOCTHOCTH, OTCYTCTBHS CTPY>KHBAHUS
C TIepeMeIIMBaHNeM CJIOEB BMecTe ¢ pacTeHmsMu. Ha 3ax-
Hel YacTM MEXIypsAabsl IOYBEHHOTO CIJIOS pa3pe3aroTcs
JIUCKOBBIM HOKOM 8, KOTOPBII BpallaeTcsi B CBOEH BEpXHEN
YacTH O XOIy ABIDKEHHMS IUTacTa, M 3aTeM IOABEpraroTcs
MSITKOMY (hpe3epyroleMy BO3ACHCTBUIO TO(QPHUPOBaHHBIX
KOHMYECKNX TIOBEPXHOCTEH OOKOBHH 9, KOTOpBIE OIHOBpE-
MEHHO CIIOCOOCTBYIOT JabHEHIIEMY JBIKEHHIO BHH3 Y)Ke
Pa3meNeHHOr0 Ha TOJIOCHL, C TEPSIOIIETO CBOIO LETOCT-
HOCTb, CJI0s1 TOuBBL. IIpM 3TOM HCKIIOYaeTcss MONajaHue
MEXIy YIJIMHATENIEM B BHJE TIACTHHBI 3 M IUCKOBBIM HO-
JKOM 8 ¢ OOKOBMHAMH 9 KaMHEH, KOPHEBHIIHBIX WM PacTH-
TETbHBIX OCTaTKOB, TaK KaK OHM OTOPACHIBAIOTCS OT OKHA
poMOoBHIHOM (HOpMBI 4 IEHTPOOEKHBIMU CHIIAMH, a TOd-
PHpOBaHHAsI KOHMYECKAsk IOBEPXHOCTh OOKOBHH 9 BO Bpems
paboTsl 00pasyeT HMOBEPXHOCTh BpalleHHs, OTOPACHIBarO-
IIy!0 OT HE€ YaCTUIIbI MOYBBI, KAMHH, KOPHEBUIIIHBIE 1 Pac-
TUTENbHBIE OCcTaTKU. [103TOMy OCTaHOBKM arperata H3-3a
TIOJIOMOK PBIXJIIIMX 3I€MEHTOB WM HAMAaTBIBAHWSA HA HUX
PacTUTENBHBIX OCTATKOB MCKIIIOYAIOTCS, KaK U TyOUTebHas
JUTSL TIEJTIOCTHOCTH TIEPEMEIAIOIIerocs: CIIos TTOYBEI BUOpa-
I JeMexa 2 ¢ yIUIMHUTENIeM B BUJIE TUTACTUHBI 3 BCIIEACT-
BHE PyOSIINX yAApOB TI0 PACTIONIOXKEHHBIM HA HEH KaMHsIM,
KOPHEBHIITHBIM WM PACTUTEIBHBIM OCTaTKaM.

[Noce mpoxoxa ManIMHBI PACTEHHUS COXPAHSIOT CBOE
BEPTHKAJIBHOE IIOJIOKEHUE, HO paclojlararorcsi B IOTe-
PSIBILIEM CBOIO CTPYKTYPHYIO LIEJIOCTHOCTB (B TOM HYHCIIE
M 3a cu4éT TPEXKPATHOrO W3rmda Mpu MOCTYIUICHUH Ha
JeMex 2, B BEpXHEH JyacTH yAJIMHUTENS B BUAE TUIACTHHBI
3 ¥ mpu BO3BpAIIEHUMH HAa II0YBY) ITIOYBEHHOM CIIO€ C
B3PBIXJIIEHHBIMUA MEXIYpAaapiMu. OHU MOTYT OBITB JIETKO
U3BJICUEHBl U3 TOYBHI MyTEM BBIIEPTHBAHUA, KaK BpYyd-
HYIO, TaK ¥ MEXaHU3UPOBAHHBIM CIIOCOOOM.

MeTannoo6paboTka

3akjrouenue

Pa3paboTanHass KOHCTPYKLMS MAIUWHBI Ul BBIKa-
MIBIBAHMS PACTEHHWH ITO3BOJSIET OOECIIEYNTh KadeCTBEH-
HOE BBINIOJHEHHE TEXHOJIOTHYECKOTO ITPOIIECCa BHIKAIIBI-
BaHWS PAacTEHHWH W3 MOYBHI, 32COPEHHON KaMHSIMH, KOp-
HEBUIIHBIMU U PACTUTEIBHBIMHI OCTaTKaMH, a TAaKXe yBe-
JWYHUTH TPOU3BOJUTENILHOCTD TpPyJZa NPH BBIOOpKE pac-
TEHUH OBOIIHBIX U JIECOTEXHUUECKUX KYJIBTYp U3 ITOUYBHI.
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IOOEKTUBHOCTDb POTAHMOHHbBIX BAKYYMHbBIX HACOCOB
C ITIPO®PUJINPOBAHHBIMU PABOYUMU SJIEMEHTAMUAU

M.B. Kosnonuyxk, un:xenep (PYIl «MuHcKIHEpro»)

AHHOTANHSA

Paccmampuealomc;l 80NnpOCHL NPOEKMUPOBAHUA POMAUUOHHBIX 6AKYYMHbBIX HACOCO8, NDUMEHAEMbBIX 6 0o-
UJIbHbBIX YCMAHOBKAX. Hccnedytomcn pauuonaibHble ceomempuldecKue napamempsl HaAcocos U ux npod)uﬂupoeau-
Hblxpll60'-lux JJ1EMEHMO6. Hpueoéﬂmc;l pe3yiomambsl Uccne008anuil UCKOMbIX GEJIUYUUH.

BBenenne

D¢ dekTUBHOCTh pabOThl JOMJIBHBIX YCTAaHOBOK Xa-
pakTepH3yeTcs MOCTOSHCTBOM BaKyyMa B TEXHOJIOTHYE-
ckux nuHuUAX [1]. Jaxke manoe ero konebaHue Hapylaet
pedIieKC MOJIOKOOTAAaYM W CHHXKAeT HPOAYKTUBHOCTD
KOpOB. B kadecTBe McTOYHMKA BakyyMma B JIOWJIBHBIX yC-
TaHOBKaX HCHOJIB3YIOTCS POTALIMOHHBIC BOJOKOJBIICBHIC
¥ MIACTHHYATBIC HACOCH MPOU3BOIUTETBHOCTBIO 60 417/,
Koa¢durpeHT 0TKauki BaKyyMHBIX HaCOCOB COCTABIISIET
Bcero 0,3...0,4. [TosToMy BOIpOCHI CHI)KEHUS YAETHHOM

9HEPrOEMKOCTH BaKyyMHBIX HAaCOCOB MMEIOT OOJBIIYIO
aKTyaJlbHOCTb. Pa3paboTka M cO3JaHME BBHICOKOIIPOU3BO-
JUTEIbHBIX U MaJIOOHEPrOEMKHX BaKyyMHBIX HAaCcOCOB
JUIl TOWJIBHBIX YCTAHOBOK SIBIISICTCS Ba)KHOW HHXEHEp-
HOU 3anayeit [2-4]. YcnoBueM noBsiieHHs 3 GEeKTHBHO-
CTH PpOTAllMOHHBIX HACOCOB SBISIETCS COBEPIIEHCTBO
npoduielt X pabounx IEeMEHTOB [5].

OKCLIEHTPUCUTET OKAa3bIBACT BIIMSIHHUEC HA BEIHMUHMHY
MPeAETIbHO JOCTUTaeéMOM HAacOCOM pa3peskeHHOCTH. UeM
GorbIIie TOTDKHA OBITH 3Ta BEIMYMHA, TEM MEHBIIE JOJDKEH
OBITH AKCLIEHTPUCHUTET. BOJBIION IKCIEHTPUCUTET Hacoca



