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3B’s130K. BecHsni 3anacu [1B y 0-100 cM 3MeHITyI0ThCS 32 BCIX CMOCO0IB;
HaliMEHINIa MBUKICTh BUCHAKEHHS 3a TIMOOKOT0 YM3ENIOBaHHA (IlepeBara
+8...10 MM Hajg opankoro). Y BepxHbomy mapi (0-50 cm) I1B cumnbHime
KOPEJIOE 3 TEMIIEpaTypoOIO; MOBEPXHEBUI 00pOOITOK € HaliBapiaOeIbHIIITUM
1 ¢hopmye Mmenmri 3amacu (—16 MM y mopiBHSHHI 3 TinOokuM). OTpumani
3aJIe)KHOCTI OOTPYHTOBYIOTH HPIOPUTET TIIMOOKOTO YM3ENIIOBAHHS MJIs
30epe’KeHHsI BOJIOTM Yy TUIIOBOMY UYOPHO3€MI 3a CYYacCHHMX KIIMAaTHYHHUX
YMOB.
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JImumpa Momopnozo

Ilocmanoeéka npoonemu. OnHi€0 3 HaWAKTYaJIbHINIUX 3a]1a4
TEXHOJIOTIYHOTO TIPOIECYy BUPOOHMIITBA CTOJIOBOTO OypsKa € OYHIIECHHS
KOPEHEIUIOAIB BiJl MPWIMILUIOIO IPYHTY, IOMIIIOK 1 POCIMHHUX PEHITOK
micyst 30upaHHs. Y poOOTi TOAaHO PE3yJIbTaTH TEOPETUUHOTO AOCIIHKCHHS
PYXy KpYIJIMX KOPEHEIJIONAIB Oypsika B KaHalll HOBOTO CHIpaJIbHOTO
BIOpalifHOrOo o4McHUKA. Po3po0iieH0 MaTeMaTHuHy MOJEIb PYXY
KOPEHEIUIOAY Y3/I0BXK po0O0YOi MOBEPXHI CHipasi, CKJIAJIEHO CHUCTEMY
nudepeHIliaIbHUX PIBHSHB, IO OMHCYE B3aEMOJII0 KOPEHEIUIONY 31
CHipaJlbHUMH BHUTKaMHU TIiJi Yac TPAHCIOPTYBAaHHS 1 OYHUIICHHS.
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BcTaHOBIEHO 3aKOHOMIPHOCTI BIUIMBY KOHCTPYKTHBHHX 1 KIHEMATHYHUX
napaMeTpiB OYMCHUKA Ha IIBHJKICTh MEPEMIIICHHS Ta 4ac rnepedyBaHHs
KOPEHEIJIONY y poOoYoMy KaHalll, 10 JO3BOJISE€ PO3PAaXyHKOBO BH3HAYATU
parioHaIbHI pSKUMHU POOOTH Ta I IBUIITYBATH SKICTh ounilieHHs. CTOJIOBUN
OypsIK € BaXKJIUBOIO XapUYOBOIO KyJIbTYPOIO, IO XapaKTePU3y€EThCS BUCOKUM
BMICTOM TIOKMBHUX PEYOBHH 1 3JATHICTIO TpuBajioro 30epiranus. Ilpu
MeXaH130BaHOMY 30UpaHH1 OCHOBHOIO MPOOJIEMOIO 3aTUIIAETHCS €(hEKTHBHE
OUMILEHHS KOPEHEIUIOAIB BiJI TPYJOK IPYHTY Ta POCIMHHHMX 3aJIMILKIB.
TpanuiiiiHi OYMCHMKM HE 3aBXKIM 3a0€3MeUyloTh HAJEKHY SKICTh
OUMILEHHA MpHU 30epeKeHH] LITICHOCTI MOBEpXHI OypsKa, 0COOJUBO MPHU
KpyTiii (opmi KOPEHETIOA1B.

Y 3B’M3Ky 3 IUM aBTOpaMu poO3pOOJEHO HOBUN CHIpaTbHUN
BIOpaIiiHUN OYMCHUK, 110 BUKOPUCTOBYE 0OEPTOB1 KOHCOIbHI MPYXUHU Y
BUTJIAI cripajiei, 3JaTHUX OJHOYACHO TPAHCHOPTYBATH il OYMIIYBaTU
Oypsik 3a paxyHOK BiOpailiii 1 B3aemojlii 3 JBOMa TOYKAMU KOHTAKTy Ha
MTOBEPXHI KOPEHEIIOY.

Mamepianu ma memoou. 1lin yac MOJEIIOBaHHS TPOLECY PYXY
KOPEHEIUI0y B poO0YOMYy KaHasll BPaxOBYBaJIUCh T€OMETPUYHI MMapaMeTpu
criipayieid, KyT HaXuiy, KpOK HaBHBKH, 4acTOTa OOEpTaHHS Ta aMILTITyJa
KOJuBaHb. Po3po0sieHa €KBIBAJICHTHA CXeMa B3aEMOJMIl  KPYIJIMX
KOPEHEIUIOAIB 31 CIIpalbHUMU BUTKAMH JO3BOJIMJIA 3alUCATA CUCTEMY
PIBHSIHBb PYXY Yy BEKTOPHII (hOpMi 3 ypaxyBaHHSIM HOPMAJIbHUX PEaKLii, CHII
TEpTs Ta BIOpALIIHUX 3yCUJIb.
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Puc. 1. EkBiBajieHTHA cxemMa B3a€MOJil Oypsika 3i cipajasiMu

JUist onucy TpaekTopii pyXy BHUKOPHCTAHO MapaMeTpUUHl PIBHSHHS
BUHTOBOI1 JiHIi. [licas miIcTaHOBKM OTPUMAaHUX HAIMPSMHUX KOCHUHYCIB Y
CHCTEMY PIBHSHB OyJI0 OTPMMAHO y3arajibHEHY CUCTEMY AM(epeHIliaTbHIX
PIBHSIHB y MapaMeTpuy4Hii (Hopmi, M0 OMHUCYE PyX KOPEHEIIONY MiJl A1€0
cun cripaii. YucenpHe 1HTErpyBaHHs Ii€i cuctemu BukoHaHo Ha [IK i3
BUKOPHUCTAHHAM IPOrPaMHOr0 MaKeTa Ui 1HKEHEPHUX PO3PaxyHKIB, 11O
JI03BOJIMJIO OTPUMATH 3AJIEKHOCTI IEPEMILIEHHS Ta IIBUAKOCTI pyXy Oypsika
BiJI yacy.
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Pe3yjabTaTn AOCHiKeHb. Y pe3ynbTaTi po3B’S3aHHS CHUCTEMHU
nudepeHLiaTbHuX piBHAHb MOOYyJAOBaHO Tpadiku 3MIHM KOOpJAUHAT 1
MIBUAKOCTI PyXy KOPEHEIUIOAY 3@ 4acOM IPH PI3HUX KYTOBHUX IIBUIKOCTSIX

obepranus cripaneit (15-45 pan/c).
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Puc. 2. I'padik nepeminieHHsI KOPeHEIUIOAY B310BK CHIpaJii 32 4acoMm

BcranoBieHo, 1110 31 30IbIIEHHSIM YaCTOTH OOEpTaHHs BUTKIB CITipai
Big 15 mo 45 pan/c yac nmepeOyBaHHS KPYIVIMX KOPEHEIUIOAIB Ha poOouii
noxuHi 0,5 M 3MeHITyeThes Bin 2,6 10 0,88 ¢, a MIBUAKICTH iX IepeMITIeHHS
30LTBIIYETHCS BIJ 0,19 70 0,57 m/c.
JUia TOpIBHSHHS INPOBEAECHO PO3PAaXyHKH PYXy OBaJbHO-LMJIIHIPUYHUX
KOPEHEIUIO/IB, SIKI KOHTaKTYIOTh 13 BUTKAMHM Yy YOTHUPHOX TOYKAX, iX
mBujaKicTh Ha 15-20 % Oinplia 3a paxyHOK BIUIMBY JIBOX CIHipaiei
OJIHOYACHO.

Takum YMHOM, KPYTJ1i KOPEHEIIOAM MatOTh OLIbII MJIABHUN XapaKTep
pyXy, LI0 3MEHUIYyEe HMOBIPHICTh YJIapHUX HABAHTAKEHb 1 MOIIKOJKEHHS
MIOBEpPXHi, ajie BUMAarae IMiJBHUIIECHHS YaCTOTH KOJHWBAaHb JIJIS JTOCSTHEHHS
aHaJIOT1YHOI MPOYKTUBHOCTI OUUIICHHS.

Bucnoseku. Po3pobneHo maTeMaTuyHy MOJAENb pPyXy KpyIJIHX
KOPEHEIUIO/IIB CTOJIOBOTO OypsiKa y CIipadbHOMY BIOpaIifHOMY OYMCHUKY,
IO OMHCY€ B3a€EMOJII0 3 JIBOMAa TOYKAMHU KOHTAKTy Ha BUTKaX CIHIipalIl.
Otpumana cucteMa audepeHIiaJbHUX PIBHSHD J103BOJISIE PO3PAXyHKOBUM
[UIIXOM BHU3HA4YaTH  pallioHaJbHI KOHCTPYKTHUBHI MapaMeTpu Ta
KIHEMaTU4HI PEXUMHU pOOOTH OYMCHHMKA. BU3HaueHO, 10 MiABUIICHHS
4acTOTH oOepTaHHs cHipajell 3MeHIlye 4ac mnepeOyBaHHS Oypsika Ha
po0OOYiil MOBEPXHI Ta MiJABUIILYE MIBUAKICTh TPAHCHOPTYBAHHS, 110 CHPHUSIE
1HTeHCU(DIKaLli TpoLecy OYMUIEHHS. 3alpolOHOBaHA MOJENb MOXe OyTH
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BUKOPUCTAaHA JJISl MOAAJBIIOTO BIOCKOHAJIEHHS KOHCTPYKIN OYMCHUKIB
KOPEHEILJIO/1B 1 MPOrHO3YBaHHS X €(EeKTUBHOCTI.
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CYUYACHI METO/JIU, TEHAEHLII PO3BUTKY TEXHOJIOT'T
KOHTPOJIIO HABAHTAJKEHb MAIIIVH I ATPETATIB

AptbomoB M. I1., 1.1.H.
Taspiticokuili  0epiHcagHULL  A2POMEXHONI02IUHULL  YHigepcumem  iMeHi
JImumpa Momopnoeo, m. 3anopidcoics, Ykpaiua.

Ilocmanoeka npoéoaemu. Cepen 3aBIaHb Cy4acHOTO BHUPOOHMIITBA
CLIIBCHKOTOCTIOIAPCHKOT MPOAYKIlI € OCBOEHHSI Cy4aCHUX IHTECHCHBHHX
TEXHOJIOT1 BUPOIIyBaHHS, SIKI 3alIPOBA/)KEHHI B MEPEJOBUX KpaiHax CBITY
Ta 3a0e3Me4YeHHs €)EKTUBHOTO BUKOPUCTAHHS TEXHIKH.

Ocnoeni mamepianu 0ocnioxycenns I1py BOpoBaKEHHI THTEHCUBHUX
TEXHOJIOT1A BaXXJIMBO PO3POOUTH KOMILIEKC OpraHizaiiiHO-eKOHOMIYHUX
3aX0/11B, SIKI HAIpaBJICHI Ha PalllOHAJbHE BUKOPUCTAHHS 3alPOIIOHOBAHUX
TEXHOJIOT1M, e(EeKTUBHY eKCIUTyaTallil0 MallluH, arperariB Ta 1HIIUX
pecypciB. A 115 IbOT0 HEOOX1THO KOHTPOJIIOBATH TEXHIUHUM CTaH MAIIUH 1
arperaTiB Ta HABaHTAXKEHHS, SKUM BOHH I1/1JIal0ThCSI.

[Ipu BumpoOyBaHHAX 1 BUBHAYEHHI TEXHIYHOTO CTaHY BCTAHOBIIOIOTH
KUIBKICHI Ta sKICHI 3HaueHHs mapamertpiB. Lli mapamerpu HecyTh B c00i
1HopMmariito, sika J03BOJISE OLIIHIOBATH HE TIJILKU TEXHIYHUM CTAH TEXHIKH
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