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FVY3AINIOSHU 3TUNTUPAJUTAH KYUYHU YHUHT MOP®OJIO-
I'siCU BA OTUJITUPTNYTA BOF/IUKJ/INTA

B.Xydasapoe — m.¢.0., npogeccop, V.Kysuee — PhD., douenm, “Towikenm uppuzayusi 6a KUULI0K XYHcAAUUHU MeXAHU3ALU-
anaw myxaHoucaapu uHcmumymu” Mmuanuii maokukom yHueepcumemu
AHHOTaIUS

Maxomnaja TagKMKOTHUHT 00beKTH cudaTuaa MymTaaa TMK X0MaTaa TypraH Fy3arossHUHT €H 3TaTra STMATUPUII XKapaéHu Ba
YHM aMaJIra OIIMPagUraH STITUPIUYHMHT TEXHOIOTUK Ba KOHCTPYKTUB IapameTpiapy Kaodyn Kunuaay. Fy3amnosiapau €H araTra,
arperar Xapakar ityHanuimm 6yitnda, STMITUPUIL TaKIU( STMIAETTaH TeXHOMOTMSIHMHT GOLIJIAaHFUY SKapaéHu XucobmaHaau. XKa-
paéHHMHT cMbaTIV 6aKapUITAHIUTH FY3aIIosyIapHy €H araT Ty6ura YHMHT CUMMeTpust VKU 6¥iinya éTKU3UITaHIUTY 61IaH 6ax0-
JlaHaIM. OraT CMMMeTpust YKura HucbaTtaH rysamnosHy 30° raya 6ypuakia sKOMIAIITUPUILIT KYIWITaH TanabHu KaHOATIaHTHUPaIN.
[ITyHa KYyMWITaH Fy3arosi Kelrycuaa 6askapuaafural KaTop opacura UIIoB 6epuill arpoTaadupiapura XanakuT KypcaTMaiin.

TagKUKOTIapHM 0116 GOpUILIa Ha3apuii Ba IeXKOHUMIMK MeXaHUKacKu KOHYH-KOMIanapy, oauil MaTeMaTuka Ba 9KCIIepu-
MeHTIapHM MaTeMaTHK pexkaIallITUPHIL yeynapuaaH doiinananmiagi. TUK X0NaTnaru Fy3arosiHy €H araTra STMITUPUIL skapaéHu
Ba GyH[Ia FY3aMOSHUHT OUMKUPIUTY, YIdamiapy, XyCyCUsITIapy, IYHUHTIEK, STWITUPTUYHMHT YpHATUANII 6ypuary Ba GanaHp-
JIMKIapUMHUHT TaAbCUPUHM IBTUOOPTa OJTaH XO/Ia YIap TOMOHMAAH STUATUPTMUTa TabCUP ITAAUTAH Ky4 MUKIOPU aHUKIaHIN.
Hatmxkanap ynapHUHT rpadUKIapHM KyPUIIT OPKAIU TaX U KUIMHTaH.

F{3amosiHM sruITMpagurad Kyd MUKIOPUTA STWITUPTUMUHUHT YPTHATMIMIN GaJaHAJUTU Ba OypuyakJapHUHT TabCUpIapyu
Takpuba YTKa3UII OPKaIM acoCIaHTaH.

Onn6 6opuiraH Hazapuii Ba SKCIIepuMeHTaI TaIKUKOTIAp HaTVDKaCK A Fy3anosyiapHy raT YKura HucbaTtaH KMUMK 6ypuakia
ETKM3UII YIYH STWITUPTMYHMHT MyIITa I03acuIaH YpHaTwmmi 6anangiuru h=15 cm, xapakar ityHanummra HucbaTaH 6ypyaru
y=43°Ba STWITUPTUUHMHT STPUINK PaaNyCcy 1=96 MM 6Y/IUIIM TO3UMIUTY aHMUKJIaHTaH.

TastHU c¥f371ap: Fy3amosl, Fy3amnos STMATUPTUAY, STVITUPAIUTaH Kyd, STUIUII OypUary, MIIKaIaHUII Gypuaru, arat Tyou, sraT
VK UM3UFH.

3ABUCHMOCTbD U3TUBAIOIIEN CUJIbI CTEBJIS XJIOII-
YATHUKA OT EE MOP®OJIOT' N CTEBJIETUBA

B.Xydasapoe - d.m.H., npodeccop, Y.Ky3suee — PhD., douenm, HayuonanwsHolii uccnedosamensckoauii ynueepcumem “Tawu-
KeHIMCKUll UHCIMUNIym UH»ceHepo6 uppuzayuu U MexaHu3auuu cebcKozo xo3siicmea”
AHHOTaIUSI

B craTbe B KauecTBe 00bEKTa MCC/IEOBAHNI MTPUHSITHI MIPOLECC UTUOAHVSI CTEBIIEN XTOMYATHIKA, HAXOASIINXCS HA IPeGHSIX
B BEPTUKATHHOM TOJIOKEHUH, TEXHOTIOTMUYECKIE Y KOHCTPYKTHUBHbBIE TTapaMeTpPhl cTe6siern6a. YokeHme crebieii XIomyaTHUKa Ha
GOKOBYI0 60PO3MY IO HAIIPABIEHUIO IBVDKEHMS arperaTa siBJISIETCS] HauaJIoM TEXHOIOTMYECKOTO IIPOIIecca Ipe/iaraeMoii TEXHO-
sioruu. KauecTBEHHOE BBITIOJTHEHNE TIPOIECCa OLEHMBAETCS YIIOKEHMEM CTebsIel XI0MUaTHMKA Ha THO GOKOBO 60pO3bI 10 ee
ocu cuMMeTpuu 10 30° B TAKOM C/Tydae 3a/iellaHHble CTe6/IM XJIomuaTHYKA B 6yyiieM He 6yqyT MellaTh BbITIOTHEHUIO TeXHOMIOT -
YeCKUX MPOLIECCOB B MEXKAYPSITHOM 06paboTKe XJIOMIaTHUKA.

[Ipyu IPOBEAEHUY UCCTIENOBaHNIA TIPMMEHEHbI 3aKOHbI TEOPETUUECKOI Y 3eMJIeHeNbuecKoii MEXaHUKYM U CTIOCOObI MaTeMa-
TUYECKOTO TUIAHMPOBAHUS SKCIIepUMeHTOB. OTpe/ie/ieHbl 3HAUeHMe IECTBYIONIEl CUITbI CO CTOPOHBI CTeBIIelt XJI0MUaTHUKA Ha
creberu6 B 3aBUCUMMOCTY OT YIIPYTOCTY, PA3MEPOB U UX CBOVICTB, & TAKKE BbICOTA YCTAHOBKU CTeOIernba B polecce CrubaHmst
crebiieit Ha GOKOBYIO 60PO3Y 1 MOCTPOeHbI rpadyKy. [101eBbIMY OIbITAMY 060CHOBAHbI BAVSIHIE YIJIa Y BHICOTHI YCTAHOBKY CTe-
Grernba Ha 3HaUeHue u3rubarIeit cuibl. [10 pe3yabTaTaM TEOPETUUECKMX U IKCIIEPUMEHTATbHBIX MCCIEOBAHNI OTIPee/IeHbI
pamuyc KpUBM3HBI CTe6Iern6a r=96 MM, BHICOTBHI €70 YCTAHOBKY OT ITOBEPXHOCTYM 'peGHst h=15 ¢M 1 yroJ 1o HaTpaBJIeHNIO IBIKE-
HUS arperaTa y=43°[is yIoxkeHusl cTeb/ieli XI0MUaTHXKA 10 0CK 60PO3/bI C MMHMMAIbHBIM YIJIOM.

KiroueBbie cmoBa: crebesnb, cTebern6, nsrubaroast cuia, yroia cruba, yroa TpeHusl, THO 60po3/ibl, 0Ch 6pO31bl.

THE DEPENDENCE OF THE BENDING FORCE OF A COTTON
STOCK ON ITS MORPHOLOGY AND THE STEM BEND

B.Khudayarov - doctor of technical sciences, professor, U.Kuziev — PhD., associate professor , “Tashkent Institute of Irrigation
and Agricultural Mechanization Engineers” National Research University
Abstract

Inarticle as an object of research, the process of bending cotton stalks, located on the ridges in a vertical position, the technological
and design parameters of the stalk bender for its implementation, was taken. The laying of cotton stalks on the side furrow in
the direction of movement of the unit is the beginning of the technological process of the proposed technology. The qualitative
performance of the process is assessed by laying cotton stalks on the bottom of the side furrow along its axis of symmetry. The laying
of cotton stalks relative to the axis of symmetry of the furrow up to 30° satisfies the stated requirement. In this case, embedded cotton
stalks in the future will not interfere with the implementation of technological processes in the inter-row processing of cotton.

When conducting research, the laws of theoretical and agricultural mechanics and methods of mathematical planning of
experiments were applied.
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KUIIIOK XVKAJIUTUHU MEXAHU3ALIVISTALL

The value of the acting force from the cotton stalks on the stalk bender is determined depending on the elasticity, size and
properties, as well as the installation height of the stalk bender in the process of bending the stems on the side furrow. The results are
analyzed by the structure of their graphs. By conducting field experiments, the influence of the angle and height of the installation
of the stalk bender on the value of the bending force is substantiated. Based on the results of theoretical and experimental studies,
the radius of curvature of the stalk bender r=96 mm, the height of its installation from the surface of the ridge h=15 cm and the
angle in the direction of movement of the unit y=43°for laying cotton stalks along the axis of the furrow with a minimum angle were

determined.

Key words: stem, stalk bender, bending force, tilt angle, friction angle, furrow bottom, furrow axis.

ORI OO0

Kupmu. TagKUMKOTHUHT 00beKTM cudaTtuma mymraga
TUK X0JIaTOA TYpraH FY3arosHY €H 3raTra arMaTUPUIIT
’KapaéHM Ba YHM amajira OMIMPaaUTaH STMITUPTUYHMHT TeX-
HOJIOTMK Ba KOHCTPYKTUB IIapamMeTpiaapy Kabysn KUIVHIN.

Pecypc Texxal, TYITpoOKHM XMMOST KMJTMII Ba KAIIUIOK, XYy3Ka-
JIUTHIA ap30H MaxXCy/JA0T/Iap eTUIITUPUIIT HadakaT pecryoin-
Kamu3, 6ayIky IYHEHVHT COXa MyTaxacCuiapyu Oayuaa TypraH
MyxuM Basudanapgan 6upu 6ynmmn6 xoamoxaa. Iy cababmu
Takmud STWITAH TEXHOJOTUSI Ba YHU amajra OMMpaaura’
KOMOMHAILMSIAIITaH arperaT TapKUOMOAru WUIIUM KUCM-
Jap 6wiaH GaskapuiafyuraH TeXHOJOTMK KapaéH Ba yaapHU
acocsaiira 6arFuIIaHraH TagKMKOT UIIN J0/13ap6 xycob/iaHa-
. TexHonorusima 6up Heva >kapaéH 6up iryma GaskapyInIII
YHUHT DPecypcTeXaMKOPJIUTUHY, Fy3anoslapHM KYyMWIUIIN
3Ca TYIPOK YHYMIOPIUTYHY OIIMPUIITa GaFUIIUTaHTaHIUTUHA
OGuIaupaIn.

MabirymMKy, MamIaKaTMMM3[Oa Fy3anosifaH axOJIVMHUHT
ownaBuit 9XTUE&XKM yuyH oiimanann6 KenuMHraH. YHIAH
IEeXKOHUYWINKIA TYMPOKHUHT YHYMIODPAUTMHU OUIMpaguraH
MaxCyJ/IOT, TbHU OPTaHMK YFUT cudaTtuia dboigaiaHnIMaraH.
YyHKM, COOMK UTTUDOK JaBpUAa TYMPOK YHYMIOPIUTH KaT-
Ta-KaTTa yopBa GepmanapuaaH YMKKAH IYHT XMCOOUTA Cak/ia-
HM6 TypuiITaH. DHAWIMKAA 9Ca KaTTa yopBa depmasapu Kam,
nry 60uc Fy3amosiiaH OpraHuk YEUT cudatuaa doiigananuiira
3apypar maimo 6yamu [1].

PecniybnukamMmsga YTraH acpHMHT 60-ivimapuma rysa-
MOsIIaH TYMPOK, YHYMIOPIUTYMHM OMIMPAAUTaH OPTaHUK YFUT
cudartuga doiimananum 6yiinua TagKUKOT MILIApU OIUO
6opwirad [2, 3]. Fysamosiuu Mmaiimanab mamara couaguraH
arperaTHUHT (akKaTrMHa 3KCIepUMMeHTan HaMyHajiapy Kam
HycxXaia scajraH Ba XYKaIUK CUMHOBAAPUAAH YTUII OUIaH
yeKkJIaHTaH [4]. Vrran paBp Mob6ajiHuzaa FY3anosfaH TexXKOH-
YMAMKAA KaiTa QoiirasaHnin Macaaacu KypuamMaraH.

[MTaxTa eTUIITUPAAUTAH XOPYDKMIT MaMIaKaTaapaa Fy3amost
TYIIPOK YUYH 03yKa MaxCylI0Tu xycobmananu [5, 6]. YyHKM Y-
3amos Tapkubumaru N, P Ba K MUKRIOpY TynmpoKKa 6epuiaam-
TaH T'YHT Ba GOIIKA IIYHra YXIIall MaxCyJoTIapaaruaaH Kyi.
Illy ca6a6nu ymoy maBiIaTIapHUHT aCOCUIi KMCMU FY3arosgaH
100% opranuk yrut cudartuga boipananumiaau [7, 8, 9].

Myammdbnap Gukpnua, Fy3amossHM Maiganan Ba CYHrpa
Jajara COUYMII YUyH arperaTHMHT Jajara KUpU6-umMkuimm 60-
30p MKTUCOOMETM MyHOcabaTaapura Moc Kenmaiau. Iy ca-
626y JEXKOHYWINTY Ba YHUHT MexXaHU3alsIallraHaInK a-
pakacy pUBOKIAHTaH MamIakaTiapaa Fy3amosiHy/ Maiigasart
Ba Jajara COUMIN >KapaéHaapy TEXHONOTUSHUHT 6up Gyaaru
xycobmananu [10]. AHa mrynapaaH Keam6 yuku6, myamumidiap
XaM acoCuit Xyco6maHagurad STHIY MYIITa XOCWIT KUJTUII TeX-
HOJIOTUSICUTA STHA OUP JKapaéH Fy3arosulapHM YHUHT Tarura
KYMUIIHY Uiiad uukummy [11, 12].

Takmud aTvIaéTran Fy3anosuiapHu €H araTra KOMIamTn-
pUII Ba ylap YCTUAA STHTU ITyIITaaap, MaBXyz, MyIraaap yp-
HUOA 3Ca SHIUM 3raTjap XOCUI KWINMII TEeXHOJIOIMSI HAcTiaad
Fy3amoslapHy €H 3raTra STUITUPUIIAAH GonuiaHagu. Yoy
MaKoJaaa FY3amosiHM STYITUPUIITAa OaFUIIIaHTaH TaJKUKOT-
Jlap Ba yJIAPHMHT HaTVXKaIapy KeITUPUIITaH.

MacanmanuHar Ky, FOKopumarmwiapuan Kenu6
yuKUO, TAAKMKOTHMHT MaKCaau, IMyINITaAa TUK XOoaaTna
TypraH Fy3alosHM €H sraTra STMITUPUIIHY aMara OLIN-
paguraH STVWITUPTUYHMUHT TEXHOJNOTMK Ba KOHCTPYKTUB
rnapaMeTpiapuMHM aHMKJIANIAAH ubopat. Makcaara 3pu-
[T YYYH Kyiinaary Basudanap 6enrnaanan:

- Fiy3ar1ost MOphOIOTUSICUHM YPTaHUIII,

- FY3aI0STHY arperar xapakatu 6yiinya éH sratra arui-
TUPUIIL KapaéHMHU YPTaHUIII;

- STWJITUPTUY TapaMeTpPIapMHMHT MaKOya KuiiMatia-
PUMHM aHUKJIAII.

Eunin ycny6napu. Fysamnosinu €H asraT Tyoura 8TKU3n6
SKOMIAIITUPUII YUYH, Y AACTIa0 arperaT XapakaT MyHaInIIm
6yiiuua Ba €H 3TaT TOMOHTA ATMITUPUIAAN. By skapaéHHU
cubdam 6aKaPWINIINA YIYH FY3aTIOSTHUHT OURUPIUTU Yp-
raHwIgM. BYHVHT YUyH Tajafa Fy3anost 6enrmiaHrad iyHa-
JIUTI 6¥iirda sSTUATUPUAAN. By skapaéHa STUATUPYBUM KyU
Ba STVJIMII KYJIOUM OpacUIary GOFTaHUII TabCUP ITAUTAH
KYYHVMHT KYAVIALT 6amaHAIMry 6¥iinua aHKJIaHIY Ba Tax-
JIATT KATTUH]TA.

Fysanost nosicMHMHAT [raMeTpMHU Y3rapuIiy ITaHTeH-
UMPKyAAa YIuaHoyM Ba MaTeMaTuMk udopmamap épmamuaa
TOSIHUHT KOHYUIWJIUTYM  aHUKJIaHOM. DKCIepuMeHTIap-
HM MaTeMaTHuK pekalallTUpUII ycynmumaH Qoiigananuo,
STUATUPUTUYHUHT ~MaKOya KuiiMamiapyM aHUKJIAHIN.
Taxkpmb6anap Xapmm-IV peskacu 6¥iinua onnb 6opmiam [13,
14].

Hatwxkanap taxauam Ba muco/uiap. Fysanosuin pa-
JIaJlapfa SIHIY IyIiTa OJIMII TexHosmorusicu (1-pacm) Ba yHU
aMaJira OMMpaguraH KOMOMHALMSUIAINITAH arperaTt Uiuiao
YuKWIOu (2-pacm).

KoMOuHaMsIamra arperaTHUHT UII SKapaéHu Kyiu-
Jaruya: SruiATUpruu (2) rysamosylapHM arperaTt Xapakar
iiyHaMIIM 6yiiMda yam TOMOHAAruM €H araTra STUITUpa-
mu, chepuk Iuck (3) sca FY3armosicu SrWIraH MyIITaHWHT
okopuru ACB KucMuHM Kecub onmb, rys3amost 6uaaH yar
TOMOH/Iaru €H sraT Tybura taunutaiau (1, B Ba r-pacmiap),
mymtaonrud (5) mymrranuHr Koaran ACBMJIK macTku Kat-
namyuu ypracupad ACJIK Ba BCJ/IM makigarmu manaxca-
Jlapra axpaTub, yIapHu MOC X0/11a Xap 6MpMHM Yar Ba YHT
sraTjapjaru rysamnosiiap ycTura argapajy Ba SIHTU ITyIITa-
JIapHM maK/uiaHTupanu (1, i-pacm).

Slcem muicknap (4) arperaTHMHT TOPU3OHTA TEKUCINK-
nJary 6apkapop XapakaTMHM TabMMUHIaiau. Fy3amost armm-
TUPTMYHUHT TEXHOJIOTUK TTapaMeTpy — YHU MyIITa 103acura
HMcO6aTaH YpHATWINII GaTaHAJIUIY, KOHCTPYKTUB TapamMe-
Tplapu 5ca STUATUPTMUHM arperar xapakaT HyHaaumimra
HMUcO6aTaH YPHATWIMIT Gypyaru Ba SrPUIMK Pagmycy Kabys
KUIUHINA.

Maxkonaza KeJITUpuUarad MaTepuaiiap STMITUPTUYHUHT
rnapameTp/JapHU Ha3apuii Ba 3KCIIEpUMMEHTaJl acocaallira
GaruIIaHTaH.

OTMJITUPUIITAH FY3arosi TOMOHMOAH sruatupruura N,
HOpMaJl Ba MINKAJIaHMII F, Ky4Iapu TabCcup Kypcaraau
(3-pacm).
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1 - pama; 2 — STUATUPTUY;
3 — cdepuk IuCK;

4 — siccut ouCK; 5 — mmymTa
0JIT'NY; 6-Fy3aI1os.
2-pacm. KomGuHanmsianm-
raH arperaTHMHI cxeMacu

a — FY3ano0suii JamaHMHT KYH-
JlajlaHT KeCUMM KYPUHUIIIN;
6 — Fy3arosiapHu €H 9raT Ty-
6ura STUITUPUIIL; B — WITU3IU
MyLITa TYIPOFMHY €H 3raTra
SKOMTAIITUPUILL; T — MaBXYT,
MYIITAHMUHT MTACTKU KATIaMu-
HY Kecu0 OJINIII;

I — XOCWJI KUJIMHTaH STHT'U
ITy1IITa Ba 3rat nmpodusuiapm-
HUHT KYPUHUILN
1-pacm. Fyzanosim nana-
Jlapga sSiHTY IyIITa OJIMII
TeXHOJIOTUSICHUHT >Ka-
paéniapmHu GaskapMIINIIT
KeTMa -KeT/INTU CXeMaJiapu

AAZ 1?

&ysanos

N,

Foo| = N
&y3anos

F,
deuamupau \ "y,
seunmupauy

A=

A=

0
a 6
3-pacm. EH ToMmoHTra (a) Ba oguHra (0) arujiraH ry3arnost
TOMOHUJAH 3TWITUPIMYra TabCUp 3TagUraH KyuwIlapHU
aHMKJaIlra oMj, cxeMa
Vuiby kywiapau OX Ba OV yKjapura mpoeKIVsUIapyHA
VIMFMHIMCY FY3aI0S/IapHU STWITUPTUAYTa KapPUIMINK KYYUHU
udonanaingn, TbHU:
R, = (Ncos+ Fsin) siny. 1)

By ndongamary umkamaHUII Ky9MHM HOPMa Ky4 OPKaIu
upopanab, spHaM F =N tgp Kabyn kuamb, y Kyimparu Kypu-
HMLITa KeITUPUIIN:

_ N, cos(6-p)
cosp

DIVITUPTUYHMHT MYIITA (03acura HucbaTaH YpHATUIIAIIL
6amaHIIUTY h, FY3aTIOSTHUHT KYHAQIAHT TUK TEKUCTUKIA Bep-
TUKaJITAa HUCOATAH OFMII Oypyaru J, Fy3amossHY STWITUPTUY
6Yiinua MIIKagaHUII Gypyarn ¢ Ba STUATUPTUY OONUIAHFUY
KVCMMHM arperaT xapakar ityHamummra HucbataH YpHaTH-
Juin 6ypuary y TapHu 6enTUIaHUIIN 4-pacMIa KeITUPUIraH.

R cos(y +¢) @)

¢

7
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a — KYHJaJIaHT TMK TEKUCIUKIA; 6 — TOPU30HTAN TEKUCIUKIA
4-pacM. DTUITHUPIrUY NIAKJIVHYA acocjalira Joup cxema
F{3amnos TOMOHMIAH STWIITUPIMAUTa TabCUP STYBUM HOP-
mai N Kyu Kyiingarnda udbogananaau [15]
2FJ(z)-sind
Za 3
6yHna: EJ(z) — Fy3amnos KyHIATaHT KeCMMUHMHT Kapasa-
6TraH HyKTaga OMKUPIIATH.
(3) ndbomanu xycobra onrasHaa (2) Kyiugaru KypuHULTHA
onagu:

N=

_ ZEJ(z)snj deos(d—p)n cos(y+0)
I cosp )
(4) ubonana n=1 6ynranzga, TbHU 6UpP JOHA FY3aIOs TO-
MOHMIAH 3TWITUPIUYUTra TabCUP KUIALUTaH KAPIIMINK Ky-
YMHM aHUKJIall UMKOHMHY 6epafy. Bup BakTra srmITUpruy
TOMOHUAAH 3—4 TYII FY3aI0s1 STMWITUPUIUILN Ba STUITUPU-
JlagyuraH Fysanosiap CoHu ¢, y, | — KaTopparu rysarmosiiap
opacuparu Macoda Ba Fy3anosulapHy MmyITa ykura Hucba-
TaH VHT Ba 4Yall TOMOHJIApAa >KojutamraH macodacu Ara
GOFTUMKJIUTUHU 3bTUGOpra omub, Kyiinmaru hopmymna Kennb
YUK

R

%

R = 2EJ(z)sind cos(d - (p)A[ctg;/ +1g(y + (p)]

%2

Ih* cos g sy +9) Q)

(5) Tenrnamana EJ(z)=EJ (1- z)* Ba 0<z<h, ﬂ:Kk/D, [16].

OyHza: K_- ry3anos MosICMHMHT KOHYCIUIUTHU;

D - r{3amost 6VFM3MHMHT nuameTpu (O Kecumaa), M;

d — F{y3arosI Mosicu YYMHVHT JuamMeTpu (A KeCUMAQ), M;

H - ry3amossHuHT O Ba A KecuMyapu opacugaru Mmacoda,
M;

E — F{3a110s MOSICMHYHT JTaCTUKINK MOILy/u, [1a;

J,— rysanosanuur O KecuMuaaru MHepLUus MOMEHTH, M*.

Fy3amost mosICMHMHT KOHYCIIUTY Kyiuaarura TeHr
g 204

H

(5) udopanm o 6ypuak 6¥iinua nuddepenunaniad R
KYYHMHT 3HT KaTTa Ba KMUMK KUIIMaTIapyu aHUKJIaHIu. by-
HUHT yuyH (5) ndbomamad 6MpMHIY TapTUOIN XOCUIA ONH-

In:
2EJ(2) sin & cos(d — (p)A[ctgy +1g(r+ (p)]

R, = T
92 lh2 cosQ OS(}/ (p)
2E] Alergy +1,
_ 2EJy(2)cos(y + ;/)) [ergy +12(7 + )] c0s(26 - p)- 6
[h*cosg ©

(6) MbogaHMHT YHT TOMOHMHY HOJITA TEHIIA0:
2EJO(z)cos(;/+§D)A[ctg}/+tg(7/+¢)‘cos(2§ oo
Ih“cos g i (7
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o e
ByHpaH cs(26-9)=0 6ymmmm Ba 4= .

. 6ynranma (7)
udoma KpUTHUK HyKTara sra 6ymuimm keanob uukaan. (7) udo-
JAHVHT UKKVMHYM TaPTUOIM XOCUIIacy KyiiuIarura TeHr:
2EJ (2)cos(y +p)Alergy +1g(r + )|

c0s(26 — )| =

R}, =
* n? cos p

_AEJ(2)sin(26 - p)cos(y+ o) Netgy +1g(7+0)|
- I cosp ’ ®
(8) ndopa 6yiinua R , <0 sxaHmurunad 6 HUHT (5) udopa-
Joary KMiiMaTuaa R Kyd SHI KaTTa Kuimatra spuianm. (7)
ndopa 6¥itnua 6 HUHT MakcuMan Kuitmatuuau (5) mdomara
Ky9n6 R KYYHUHT MaKCMMasI KUMAaTy aHUKJTaHIA:

ZEIO (1- 2h)4 sing + ?) cosg —g) cos(y + (p)A[ctngg(}/Jr (0)]
4 2 4 2

R =

92

I cosp ©)]

(9) nbomaHMHT TaxXIMIMHA KYPCaTUIITNYA, STVUTAII Kapa-
éHMJIa Fy3amnosi TOMOHMIAH STWITUPIuYra KypcaTuaagurad
KapUIIMK Kydy FY3amOSTHUHT OURUpAUTU EJ, Fy3arosuiap
opacugaru macoda | Ba sSTVIITUPTMYHM YPHATMINII GamaH-
oy h xamaa MIKanaaHui 6ypuaru ¢ ra 60rmK. E=5,2-10°
Ma; 1=0,8-1,14 m; J,=0,06-10"* m* [17-20]; p=16-28°; 1=0,1 m;
Ba 4=0,12 m Kabyn ka6 (9) ndopa 6yiinya 4 Ba 5-pacm-
yapaary rpadukiap Kypuwian.
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4-pacm. Fy3anosauu ssunmupauyza KapuiuiuK KyuuHu
YHUH2 ypHamuauw 6anandaueuza 60FIUK pasuuida y3aa-
puw zpaguxknapu

4-pacmpary rpabuKiIapaaH KypuHU6 TYpUOAVIKA, TUII-
TUPTUYHUHT YPHATUANII GaNaHIUTUHM OIIMG 60puIIm 6u-
JIaH FY3arosiap TOMOHUIAH STWJITUPTUYTA KYpcaTuiaguraH
KapuinK Kydu Kamaiinb 6opamm. h=0,15-0,20 M opannkia
KapuIvIMK Ky4YMHUHT Kamaiinm 146 H 6yica, h=0,20-0,30 m
opanukaa 6y Kuiimat 82 H. Hy TalIKMUJI 3Ta In.

By xonmaTHM Kyiugarnua M30xJjam MyMKMH: TYIITa Te-
nacugad 0,15 M. raua 6Y1raH opanukaa Fy3amost MOsICMHVHT
OUKUPIUTY (MYCTaXKaMJIUTK) I0KOPY, IMaMEeTPU 3ca IIyHTa
Moc Xonja katra 6ymamu. lly ca6abmu rysamnosiiap TOMOHU-
JaH KypcaTUIaaural Kapunuimk Kyau h=0,15 M. gaH 10Kopu
6Ymammu.

5-pacmparu rpadukiapaad KYpuHUO TYPUOIVIKM, UIIIKA-
JIAHUTI Gypuaru ¢ HUHT OPTUINM GMIIAH Fy3arosuiap TOMO-
HUIAH STWITUPTMYTA KYpCAaTUIAAWTaH KapUIIMK Kydu
OIIMOK/Ia, YYHKY UINKAIAHUII KYYWMHU OUIUIIM YHU €HTUII
KyUMHM XaM OIIUIIINATA OJTUO KeTain.

DKCIIepMMEHTIapPHY MATeMATUK PeKATAMITUPUII YCYIU
OpPKa/IM STYUITUPTUY TTapaMeTpaapyuHy MaKkOy/IIam TUPUIIIA
Hasapuit TagKMUKOTIap Ba 6Mp GaKTOp/IM SKCIIepUMEeHTIap-
Ja Ypra’Hwirad mapaMeTpaapyuHUHT MakOya KUiiMaTiapuHm
AHMKJIAII YIYH 9KCTIePUMEHTIAaPHY MaTeMaTUK peskaialTi-
pui ycyauaaH doiinananmo, Kym GakTopan 3KCIepUMeHT-
JIap YTKaswian.

1-kagBanga daxkTopiap, YIapHUHT MapTAM GelaruiIaHu-
IV XaM/1a Y3rapuill OpaiMKIapy KeITUPUITaH.
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5-pacm. FyzanosHu 3zunmupuiiza KApuiwiuK KyuuHu
2umupzuyHUHZ ypHamuiuw 6ypuazuza 60FIuK pasuwioa
y3eapuw zpauknapu
1-xcadean

Omunnap, ynapHuHz wapmiu 6ej2unaHuuil, yzapui

opanuru éa camxu

Omunnapnune Vauos | Beneu- Vsea- Omunnapnune
HOMAGHUWIU oupnueu | na-Hu- puu camxaapu
wu opanueu
-1 0 +1
Xapaxam tiynanu- | epadyc X1 5 35 40 45
wuea nucbaman
ypHamunuw
oypuazu, y
Vpnamunuw cm X2 5 15 20 25
oananouu, h
Depunux padu- MM X3 50 50 100 | 150
yeu, r

Kym dakropnu SKCrepMMeHTIapHM YTKasuima 6axo-
Jlanr Me30HU cudaTtua Fy3anosyiapHu araT YKura HucoaTaH
ETKU3WINII 6ypuaryu MMHMMAJ KUiMaTra ara 6y Kabyi
KUJIVHIN.

DKCIepMMEHTHU YTKasuiiga Oapya BapMaHTIAp YUYYH
arperat xapakaT Tesquru 1,72 m/c 3TMO OGenrviaHmn.
Taskpubaa OJMHraH HaTMKalapura UIIoB 6epunn6, 6axo-
JIall Me30HMHY aIeKBaT TaBCUMIOBUM KyHUOATH PErpeccust
TEeHIJIAMAaCy OJIMHINA:

Y = 26,000 - 8,000X: + 13,700Xz + 1,400X3 + 4,500 X1>-
2,500 X1Xz - 5,500 X2* + 8,300 X3’ (10)

OnuHraH perpeccusi TeHIJIaMacu TaxJIMIUAAH KYPUHUO
TYPUOGAMKY, STUITUPTUYHM XapaKar iiyHanummra HucbaTaH
YpHaTMIMm 6ypyaru X, (y) HM OLIMIIM Fy3allosylapHM STaT
YyKura HucO6aTaH ETKU3WINII GypUarvHy KaMmaiuimra onub
KeJjica, YPHATUIUII OamaHIIUuTI X, (h) Ba arpMiIMK pagnycu
X, (r) HMHT onny 3ca 6y 6ypuyakHy OLIMIINTA OMO KeJraH.

Fysamostmapuu arar ykura Huc6aTaH ETKUBWIMII Oyp-
yaru (Y) MuHuMyM Gynuimm maptupad (10) Tenrmama ITK
«Pentium IV» kommblorepupma Excel mactypupma eumnuo,
y3rapyBuaH (akTopJapHMHI KOAJIAHTaH KYPUHUIIKMIATU
MakOy/s KMiiMaTaapy oMHAK XaM/ia KOAJIaHTaH KuiiMaTiap-
JIaH HaTypaa KuiiMaTiapra YTuwign. Yaapra acoca, Fy3amnosi-
JIApHU 9raT YKuUra Hyuco6ataH ETKUSMINII Gypyaru MUHUMAI
OGYIMIIM YIYH STMIATUPTUYHUHT YPHATUIUII Gypuary y=43°,
YpHaTwMII 6ananaauru h=15 cMm Ba arpuiank paguycu r=96
MM GV/IUIIN JIO3UM.

Xynoca. FysanosymapHyu KymMul gaBpuia YHUHT TOSICU-
HyuHr KoHycarumuru K =0,014+0,018, 6yr3suHMHT OuaMeTpu

~8l
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(O kecumpa) D =15-20 MM, MOSICH YYMHUHT AuameTpu (A ke-
cumza) d =2—-4 mm Ba ostHUHT O Ba A KecuMsapu opacuaaru
macoda, H=700-1000 mm 6ynamgm

- FY3amosHM €H 3rarra STWITUPUIUIINUTA STUATUPIUY-
HMHT TIyHIITa l03acura HucbaTaH YpHATWIMII OalaHIJIUTU
h=15 cM™, Fy3aMosiHM KYHAAIAHT TUK TeKUCIUKAA BepTUKaI-
ra Hucbaran orui 6ypuaru §=50-60°, Fy3aMosTHY STUITUD-
My 6yinya MmKanaHui 6ypyaru ¢=16-28° Ba armiITUpPruy

6OlITAaHFUY KUCMUHM arperaT XapakaT iyHaauimmura Hucba-
TaH YpHATWINLI 6ypuary y=43° TabCcup KypcaTamu;

- Fy3amosylapHu €H araT Tyoura YHMHT YKura Hucba-
TaH MMHUMYM Oypyakza €éTKU3MINIIMHA TabMUHIAI YUyH
STUATUPTUYHUHT YpHATUAMII Gypuaru y=43° YpHaATUIUII
6ananguru h=15 cm, Fy3anosuiapHu STMITUPTUUTA UIITKAIIA -
Huil 6ypuaru 16—28° Ba sTMIITUPTUYHMHT STPUINK PaANyCH
=96 MM OYJIUIIIN JIO3VIM.
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