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KNPHUI (JIoxkTOpJIHUK IucCepTANMACH AHHOTALMSACH)

Juccepranusi MaB3yCMHMHI [0J3ap0Jauru Ba 3apyparu. XO3Upru KyHJa
nyHE amanuéTuaa dHEPrus Ba pecypciapiaH camapanu QoimanaHull, yaapHU
TeXaWIUraH TEXHOJOTHS Ba TEXHHKA BOCUTAJApPUHM HILIA0 YMKHUII Xamja
amManuérra KOpUM HTUII eTakyd YpPUHHU draiaraH. Epnapra umumoB Oepuinn
KHUIIJIOK XY KAMUTH WNUTad YUKApPUIIUAA DHT KYI SHEPrus Tajnad Kuiaaurad
xapa€H OYynu0, KUIUIOK XY>KAJIUK JKWHJIAPH XOCWUJIMHU ETUIITHPUILN Ba WUFUO
onumra capguanaétrad ymymui sHeprussHUHT 40-50 ¢ousu ymly xapaéHHH
Oaxxapuil y4uyH capduiaHanud. Arap OyHE MHUKECHIA TYpJIH KUIUIOK XY>KaJIUTU
SKUHJIAPU XOCWJIMHHU €TUIITUPHUIN YUYH Xap vuiu 1,6 Mumimapa rekrapiaal OpTUK
Maii[OHTa WIIOB OEPWIMIIMHE XHCOOTa ONcak', JHeprus-pecypcTekaMKop
TYNPOKKAa WIUIOB OEpUIll MaIllMHAJTAPUHU  APATHII  HUXOATAA  J073apo
MyamMmoJiapian Oupu xucoOmaHaau. by Oopana puUBOXIAHTaH YeT I
Mamiakatiapuaa, kymnanan AKII, T'epmanusi, Anrmiusg, Wranus Ba Oomika
JaBlaTiapia  MabiIyM  IOTyKJIapra OSpuInWiaran  oOynaub, ymapma — Kam
DHEPTUAXAKMIOP TYMPOKKA HWIIJIOB OEpHUIl TEXHOJOTHSIAPH, MAalllMHA Ba WII
OpTaHNApUHM KyIUIAIIra aloXuaa YbTHOO0p KapaTHIMOKIa’.

V36eKHCTOH KHIUIOK XyKAJIMTHAA TYNPOKKA MILIOB OEpHINa SHEprus
capbuHM  KaMaWTUpHUII  Ba  IOKOpM  caMapajJopiiukka 23ra  Oynrad
MOJICpHM3alMSIIAIITaH MalllMHAJapHU WIUIA0 YMKUII Ba JKOPUN ITUIITHU TalIKHUII
ATHIITA KapaTWiraH KeHI KaMpOBIM 4YOpa-TaAOupliap amaira OmHMpUIMOKAa. by
Oopana, >kymiagaH, dHEPrys Ba PeCypcliapHU TeXalll XucoOura EKUIFU-MOUIaII
MaTepuajiapy, MexXHaT capdu Ba OOIIKa XapaKamIapHU KaMaWTUPHIL, HII
YHYMJOPJUTUHU OIIUPHUII Makcaauja epjliapra HIUIOB OEPUITHUHT MUHHMAJ
TEXHOJIOTHSJIApU XamJa YJIapHU aMalira OIIMPAJUraH MalllMHaJapHU sSpaTUIIra
OaruIIIaHTaH KaTop WIMHUM-TAAKUKOT HUIIJIapH 0JInO OOpHIIraH.

XKaxoHma Tympokka UWINUIOB Oepuil  y4yH —capduiaHaJMraH —JHEpPrus
MUKIOPUHM KaMaUTUPHUII Y4yH TYIPOKKAa HIUIOB O€puIll MalluHAJIapUHUHT
TOPTHUINTA KAPIIWJIUTHHY, YJIAPHWHT WII OPTaHJIapU TYNpPOK OWIAH OYMK KECHII
IApOUTHA TabCHUpJANIMILIAPUHN, SBHHU yiaap €EHOommMAa OYMK Jrar EKu
IOMILIATWITAH 30HAJlap Mapxkyd OylnraH TynopokK [ajnaxcajapura TabCUP
STUIUIAPUHU TabMHUHJAIIl aCOCHJIa TAaKOMWJUIAIITUPHUIL XUCOOHWTa KamManuTHUPHII
MyXUM axamHsT kKacO 3TMokaa. By Oopama Makcaanu WIMUN-TaIKUKOTIAPHH,
KyMJIaJIad, KyWHJaru MyHajJulUIapJard WIMUK W3JIaHULLUIADHU aMalira OLIWPHIL
MyXuM BazudanapiaH XucOoOlaHaIu: epilapra WIUIOB Oepulga TYNpPOKHU KaM
sHeprusa cap@uad aedopmanusiiam Ba MapyaJAlIHUHT SHCU YCY/UIApUHM MILIa0
YUKHII;, TYIPOKHU JeopManusiall Ba MapyajJallHUHT SHTH YCYJUTapU XaM/Ia YHTa
UIUIOB OEpHUIll BOCUTAJIAPUHU YWFYHJIMKIA KYJJIAIll acoCHia TYMPOKKA HIIIOB
Oepuia sHeprus caphruHU KaMaWTUPHUII; KaM SHeprus capguiad TyNpoKKa UIILIIOB



OepamuraH TEXHMKa BOCHTajJapyd Ba MallMHAJIAPHU SpATHII; epiapra acocCui
(4yKyp) ULLIOB OepaAuraH MalllMHajgap y4yH TyIPOKHHU KaM sHeprus capdiad

1
- www.fao.orgdocrep018i1688ri1688r03.pdf

2 www.agroru.com/blog/novinki_agromislennogo_kompleksa
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napuajaiiuran naccuB Ba (paoj Typaard Wil OpraHjapyHH WIIA0 YUKHIIL
TYNPOKKA MIILJIOB OEpHIIJIa UIIl OPTaHJIApUHUA OYUK KECHIIl IIAPOUTHAA UIUIAIINHA
TabMUHJIAWUTaH MallMHA Ba TEXHUKA BOcUTajapuHu unuiad uukum. FOxkopuaa
KeITUPWITAH  WIMHH-TaJKUKOTIAp  WyHanmumuaa  OaxkapuwiaéTran  HIMHN
U3JIAaHUIIUIAp Ma3Kyp JUCCEPTAIUs MaB3yCUHHUHT JOI3apOIMTUHU N30XTalIH.

V36ekucron Pecnybmukacu Ilpesunentununr 2012 #un 21  maiigaru
[MK-1758-con «2012 — 2016 Hunnapaa KMLIUIOK XY>KaJIWTW UIUIA0 YUKAPUILIUHU
sHaJla MOJICPHU3AIMsl KWIHIL, TEXHUK Ba TEXHOJOTUK KUXATAaH KalTa KUX03Jalll
TacTypu TYFpucuga»tu Kapopu, Pecrybnmmka Basupnap Maxkamacuauar 2012
vun 14 wronmaru 215-con “2012 — 2016 wwmiapaa KANUIOK XY KaJUTH HIILIA0
YUKAPUUIMHU sTHaJa MOJEPHU3AIMSA KWIMIL, TEXHUK Ba TEXHOJOTHK KUXATIaH
KaiTa KMUX03/1all JAaCTypy amayra OMMPWIMIIHHA TabMHUHIALI YOpa-Taa0upiaapu
TYFpucHaa” Kapopu Xamja MasKyp Gaonustra Teruluid MebEPUN-XYKYKHI
XyXoKamiapAa OenruiiaHraH BaszudasiapHu amanira omMpuiira ymoy auccepraius
TaJKUKOTH MyalsiH Japaka/ia Xu3MaT KujJaiau.

TagKMKOTHUHT pecny0/JuKa (paH Ba TEXHOJIOTUSVIAPH PUBOKIAHU TN
HHMHT YCTYBOP iiyHATUILIApUTra OOFTUKIUTU. Ma3Kyp TaAKUKOT peciryOnnka
¢daH Ba TeXHOJIOTUsANAP pUBOXIIAHUIIMHUHT [I. « DHEepreTuka, sHeprus Ba
pEeCYpCTERKaMKOPIIMK» YCTYBOP HYHAINIIN Joupacua Oaxkapuira.

Jluccepranus MaB3ycH 6yiinua XopHKHil MIMHA-TAIKHKOTIAD MIAPXH®,
Tynpokka nuioB Oepuill MallMHAJIAPH UILl OpTraHIapUHUHT TAbCUPHU OCTHUIA
TYNPOKHU Ae(POpMalMsIIaHUII Ba MTapyaIaHUII )KapaéHIapUHU YPTaHUII Ba yiap
SHEPTUS XAKMIOPIUTUHA KaMaUTUPHII yCYIUIAPUHU UIIA0 YMKUIITA HYHAT
TUPWITaH WIMHUN W3aHUIUIAP )KaXOHHUHT €TaKYM WIMHI MapKasiapy Ba OJIAN
TabIUM Myaccacanapu, xymianad, Cornell University, Harvard University,
University of Wisconsin-Madison, Texas A & M University (AKILI), The Institute
of agricultural engineering (Anrnmus), University of Hohenheim, University of
Gottingen (I'epmanus), University Bologna, Institute for agricultural mechani
zation (Uranus), China Agricultural University (Xuroit), Bytynpoccus
MeXaHU3alMs UHCTUTYTH, YemsIOMHCK KUIIIIOK XY KaJTUTHHA MEXaHU3al[MsUIall Ba
AIIEKTPIAIITUPUII UIMUK-TAAKUKOT HHCTUTYTH (Poccus deneparnusicu), bemapyc
KUIIUIOK XY KaJIUTMHA MeXaHu3alusuiam Muuini akagemusicu (benapyc), Ykpauna
KMILUJIOK XYaJTUTMHU MEXaHU3alUsuIall WIMUNR-TAIKUKOT HHCTUTYTH (YKpauHa),
KO030fuCTOH MeXaHU3alMsIIALI Ba ANEKTPIAIITUPHII UIMUN-TAJKUKOT UHCTUTYTH
(Kozoructon), Kunuiok xyxaquruHu MexaHU3alusUIall Ba JIEKTPIAIITUPHUIIT
WIMHUK-TAIKUKOT HHCTUTYTH, TOIKeHT J[aBnar arpap yHHBEpPCUTETH, AHIMKOH Ba
Camapkanja KUIUIOK XYKaJIUTH MHCTUTYTIapy, TOILIKEHT UppuUraius Ba
Meropanus UHCTUTYTH Ba Kapiiin MyXaHIUCIIUK UKTUCOIUET UHCTUTYTH
(V36eKnuCTOH) TOMOHHIAH KEHT KAMPOBITH HIMHIl-



3I[I/ICCGpTaL[I/I}I MaB3ycu OViinua XOpWwX Wi WIMHA-TAAKUKOTIAp ImapxXu http://www.greatplainsag.com/ru
/354/vertical-tillage-fall;  https://www.uni-hohenheim. de/insti-tution/institut-fuer-agrartechnik: http://study.com/
agriculture_schools.html; http:// www. agr. unizg.hr/en/article/337/department of agricultural engineering; https://
en.wikipedia. org/wiki/ Texas A%26M _University; https://www.tamu.edu/; http://english.cau.edu.cn/col/col5408/
index.html Ba Oomka ManGanap acocuaa GpoiiaaaaHuIraH.
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TaIKUKOT UIIIapH OO OOPUIMOKIA.

Epnapra wmmoB Oepuiiiga TynpokKHH aedopmarusiaHuIl Ba TapyajiaHUII
JKapaCHJIApUHU YPraHUIll Ba SHEPTUsl TEKAMKOPIUKHU TabMHUHIIAIITA OUJT )KaXOoHIa
o0 OOpwiIraH TaJKUKOTIAp HATHXKACKIA KATop, *KyMJaJaH, KyHugaru WIMHMA
HaTWKaJIap OJMHTAH: TYNPOKHU HWKKW Ba y4 €KJIW TOHA KYPUHUIITUAATH WII
opranjapu TabCUpU OCTHIA JAehOpMAIMUTAHUII Ba TapyajlaHUII >KapaéHIapu
ypranunarad Ba yHra Typau nedopmarusiiap (4y3uil, CUKuUII, Oypall, 3THII Ba
CWJDKHUII) XucoOura unuioB OepaauraHn MamuHamap siparwirad (bytyHpoccus
MEXaHM3alliusd WHCTUTYTH, belapyc KUIUIOK XV KAJIUTWHH MEXaHU3aIusall
MUWUIHA  akaJeMUsiCH); TYNpPOKKa arjJapMacliaH HIUIOB OepyBYM MallliHA Ba
TeXHUKa Bocutanapu unuiad yukwirad (byTyHpoccusi qeXKOHYHIMK Ba TYNPOKHU
PO3UsAIaH  XUMOSUIAll ~ UHCTUTYTH, KO30FMCTOH  MeXaHM3alusuiall  Ba
AIICKTPIAIITHPUII UIMUANW-TATKUKOT WHCTUTYTH); HAMIIUTH FOKOPH 30HAJIAp YUYyH
allJTaHyBYM WIITYU CUPTIIApra 3Tra TYNMPOKKa WUIIIOB OSpHIll MalTUHATIAPH SPaTUIITaH
(UenstOMHCK KUIUIOK XY>KAJIUTHHU MEXaHU3AIMSUIAII Ba 3JIEKTPIAMITAPUIIT WIMHMA
TaIKUKOT MHCTUTYTH, YKpanHa KAIUIOK XY KaJTUTHHA MEXaHU3aIMsUTAIl UIMUN
TaJKUKOT MHCTUTYTH); TYNPOKKA HIIJIOB OepulIgaru sHeprus capPu Ba YHUHT
TallIKWJ OSTYBUYWIAPH AHUKJIAHTAH Ba YyJapHU KaMaWTUpHUIL YyCY/UIapu Ba
KyJUlaHWIaaural TexHuka Bocutanapu wunwiad uukwiran (Cornell University,
Harvard University, Texas A & M University AKII), Kunuiok xyxamnuk
TexHukacu uMHCTUTYTU (AHrius), University of Gottingen (I'epmanumst), Kunuiok
XY)KaTUTUHU  MexaHu3anusuiam  uHetuTytd  (MTtanmus)); argapruwim  Ioryriiap
YpHHMra 4M3ed IUTyIJIapHU KYyJUlall — yCcyllapd Ba TypJid  TEXHOJOTHUK
*apa€HiapHu Oupranvkiaa Oa)kapaJurad KOMOMHAUMSJIAIITaH MalluHaIap TU3UMHU
unuiad yukwiran (China Agricultural University (Xwuroit), Lemken Ltd
(l'epmanmst), John Deere (AKII), Kverneland Ltd (Hopserus), The company of
Kuhn (®panmus), Nardi (Utanus)).

Jynéna epnapra uINUIOB Oepwuilija TYNPOKHUHT JAehOpMAIMUIAHUIIT Ba
napyajaHull >kKapa€HIapyuHU YpraHull Ba sHEprus capuHUA KaMalTupuil Oyitnua
Oup Karop, KyMiaJaH, KyHUJard yCTyBOp HyHanWmmiapaa TaAKAKOTIAp OJu0
OOpWJIMOKAA: TYMPOKHU JAehOpMAIMUTAHWII Ba TMapyaiaHUIN KapaCHIApUHU
DHEPrUsd TEKAMKOPJIIUTMHU TabMHUHJIANI WYHANIMIIWIA TaIKUK STHUII; TYITPOKKa
MYMKHH KaJap KaM TabCHUp 3TaJWraH MalldHA Ba TEXHUKAa BOCHTAJAPWHU HIILIA0
YUKHII; TYMPOKKA WILIOB OEpHIa WINKATAHYBYM CHUPTIAPHU aWJIaHyBYHM WITIH
cupTiapra aJMalTHPUIl WMKOHWUHU OepajauraH WII OpTraHjJapyuHHU SPATHII, KaM
XOKMJIard TYMNPOKKAa HWIUIOB OCPWIMIIMHA TabMHUHJIOBYM TEXHOJOTUSIIAPHU
unuiad YuKWUII, MacCMB Ba (aosl WII OpraHjiapura 3ra KOMOHWHalMsIaIIraH
MalMHAJTApHA SIPATUII; TYMNpPOKKAa YyKyp argapu0® WNUIOB Oepurn YpHHTA



arJlapMac/aH MIILJIOB Oepaurad MallliHAJIapHU UILIA0 YUKHUII.

MyaMMOHUHT YPraHWJITaHJIUK Aapaxacu. MarmmuHanap 15000
OpTaHJIAPUHHUHT TabCHUPHU OCTHAA TYNPOK Ba TPYHTHHHT Je(OopMaIrusIaHUII Ba
napyajaHuIl JkapaéHJIapyHU YPraHWIl Ba yjlap acocuaa kKam sHeprus capduiad
Tynpokka cudamii UNUIOB OepyBYM MalllMHA Ba TEXHUKA BOCHUTAJIapUHU
SpaTUITHUHT Ha3apui Ba aMaliiii MacajajJapuHU MILIa0 YUKl Oy *Kapa€Haapra
TabCUP ITYBYH TYPJIIU XWJI OMIJUIAPHU HHOOATTa OJTMIIT UMKOHWHU OepaauraH
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aHAJMTUK Ba SMIMPUK OOFJIUKIUKIAPHUA HILJIA0 YUKHII, TOPTHUIITA KapIIMJIUTU
KaM OYnraH MalllMHa Ba TEXHWKAa BOCHTAIIAPWHU SPATHIN OUp KaTOp OauMIap,
)kymnanad, B.ILIopsukun, B.A.Kenurosckuii, A.H.3enenun, I.H.Cuneokos,
B.B.boponkun, B.I'Kuproxun, A.J.Koolen, J.V.Stafford Ba Oomkamapaunr
unuiapuaa Kypud yuKwirad. by TaakukoTiap/a WII OpraHd TabCUPULA TYMPOK
CHIDKUII €K Y3WIUII JeopMalrsicu Xucooura napyaianaay 1e6 Kapajiras.

TynpokHM €NMK KEeCUIl IMIApOUTHIA HIUIAMANIaH MKKM Ba y4 EKJIM TOHA
KypuHumuaary  ¢aol Ba MAacCMB MOl OpraHjiapd TabCUPU  OCTHAA
neopManusIaHUII Kapa€HUHU TaAKUK OTUII acocuja uil cudaru 0KopH,
DHEPTUA-PECYPCTSIKAMKOP  MAIIMHAJIAPHU  WNUIA0 YUKW  OWjaH  OOFJIMK
tankukoriap A.T.Barun, A.C.Kymnapes, IIL.H.Bypuenko, FO.®.HoBukos,
AWM. Jlepenackun, B.I1.JIpsikoB, G.Baraldi, F.Perri, W.R.Gill, A.Geikie, J.Lucius,
E.Mekyes, K.Kromer, R.Soucek, S.Anisch, S.Woif, R.Koller, G.Sitkei,
P .boitmeroB, M.M.Mypanos, A.X.Xamxues, B.A.Cepruenko Ba Oomikanap
TOMOHHUJIaH onu0 Oopwiran. by TagkukoTiIap HaTWXKacuja sSpaTHIraH MalldHa Ba
TEXHUKAa BOCHUTAJapu KHILIOK XYKJIWTKM CcoXacujaa KYJUIaHWIMOKAAa Ba Oy
HyHanuIga MabiyM Aapaxkaaa WKoOUN HaTHKalapra SpUIINIITaH.

TopTuiira xKapmwivra Ba 3Heprus cap@u kam OYIraH TYNpOKKa YyKyp Ba
caé3 wnuioB OepaguraH MaIlMHAJIAPHU SIPATUI Macajajapura OaruIUIaHTaH
TaJAKUKOTIIAp K.Araya, K.Kawanishi, N.Bb.bopuceHko, B.B.bnennsbix,
B.1.Beroxun, A.Tyxraky3ueB, ®.M.Mamaro, WN.T.Oprames, A.A.AXMETOB,
H.M.Myponos, b.C.Mup3zaeB, A.A.Hacputaunos, b.B.XymBakroB Ba Oolika
OJIUMJIAPp TOMOHUJAH YTKa3WiraH. Ylapja SIHTM KOHCTPYKTHUB CX€Ma Ba TEXHUK
edyrMJiiapra sra OViraH TympoKKa HIILIOB OEpHIl MallMHAJIApW UIUIA0 YUKUIHO,
MakOyl mapaMeTrpiapd Ba UII PEXUMIAPU aHHUKJIAHTaH. AMMO MasKyp
TaJIKUKOTIap/ia TYNPOKHHW OYHK KECHII IIApOUTHAA WIUIAETraH WII OpraHjapu
TabCUPU OCTUAA AchOPMANMSUTAHWINT Ba TApUYaaHUII >KapaCHiapu TaIKUK
STWIMAaraH xamja OyHJa DSHEPrUSXKMAOPIUK Japakacd KaMaWWITUHUHT
cababmapu ounb® OepwiMarad Ba Iy acocjaa Kam 3Heprusi capduad TympokkKa
UIUIOB OEpuIll MallMHAJApUHM MINUIA0 YMKHUII Macajajgapu eTapiu Japaxaaa
YpraHwimaras.

Juccepranus MaB3yCHHUHT AUcCcepTaAnUs O0a:kapuiaérran
WIMHA-TAAKUKOT MYacCACACHHUHT WIMMH-TAAKUKOT HILIapu  OWjIaH
OorsuKanru. Juccepranus TaakukoTd Kuliok xy>KaduTruHU MeXaHU3allMsIIall
Ba JJICKTPJAIMITAPUIN WIMHH TaIKHUKOT WHCTUTYTH WJIMHU-TaIKUKOT HWIILJIapH
pexxacuHUHT KX-4® «Kunuiok xyxamurm» QyHIaMeHTal TaaKUKOTIap JacTypH
noupacunaru KX-4®-09 «Tynpokau xam sHeprusi capduad nedopmarusiiamn Ba



napyajam >KapaHUHUHT  MEXaHHUK-TEXHOJIOTMK acCOCIApUHU HUUIA0 YHKHUII)
(2007-2011) wmam3ycumaru  ¢ynnamenTtan Ba M-2 «DHepreruka, sHEprusi Ba
pECYPCTEKAMKOPIIMK»  WHHOBAIIMS Uliapu  JacTypu  JoWpacuaaru
KXH-2-004-2014 «DHeprus-pecypcTe:kaMKop  YU3ENI-KYJITUBATOPHUHI CAHOAT
HyCXaJIaApUHHM HIIa0 uyukapuiira >xopuil stum» (2014-2015) mam3ymapuparu
WIMHH JIoHuXxanap Joupacuja oaxxapuira.

TagKMKOTHUHI MaKcaau TYNpoK OWIaH OYMK KECHIN IIapOUTH]IA
TabCHUpJAIIAUTaH WII OpPraHjapura sra SHEpPrus Ba PEeCypCTEKaMKOp TYIMPOKKA
UIIOB OEpHIll MallTMHATIAPUHY UIILIA0 YUKUIIIAH HOOpaT.
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TaaKMKOTHUHT Bazudaapu:

epiapra kaM sHeprus capnal, cudarmim MuuioB OepaauraH MallWHaJapHU
ApaTUIl Ba TAAKHUK KWJIWII HA3apUACH XaMIa aMAIMETUHUHT 3aMOHABUM XOJaTUHU
TA3UMIIN TaxXJIUJI 3TUILI,

TYIPOKHU OYMK KECUII IIAPOUTH/IA UILIAETTAaH Il OPTAHJIAPUA TABCUPH
ocTHa AepopMalUsUIaHUII Ba MapyajaHUI XKapa€HIapUHUHT MEXaHUK MaTeMaTHK
MOJICJJITAPUHHU UIILJIa0 YUKHIIL,

epJjlapra acocuidi MIUIoB OepuIlia NIl OpraHIapy TYNPOK OWIaH OYMK KECHIII
IaPOUTHUAA TAbCUPJIALIANTAH JHEPTUA-PECYPCTEKAMKOP ACCUKECKUY-UYKYP
IOMIIAaTKUYHU UILIA0 YUKHIL;

TYNPOKKA F03a MIIUIOB Oepulia KyJulall y4yH Ul Opraniapy TYNpoK OusaH
OUYHMK KECHII IIAPOUTH/IA TABCUPIIAIIAUTAH SHEPTUA-PECYPCTEKAMKODP YU3ET
KyATHBATOPHU UILIA0 YUKHUIIL;

AHEPTUA-PECYPCTEKAMKOP TYIPOKKA UIILJIOB OEPUII MalllMHATIAPUHUHT
TaXprba HyCcXaJlapuHU Talépliaill Ba CHHOBIAPUJIAH YTKA3HIIL,

UILIa0 YUKUIITaH SHEPTUSA-PECYPCTEKAMKOP TYIPOKKA UILJIOB OEpHIL
MallMHaJIapUHUA TYIPOKKA aCOCUH Ba 103a UIILIOB OepHulla Kyuiaml.
TanKuKOTHHHT 00beKTH cu(aThaa TYIPOK, TYIPOK OMJIaH OYMK KECHII
HIAPOUTH]IA TAbCUPJIAIIAAUTaH UIII OpraHyiapH, yaap OuIaH TyNpOKHU
nedopManusIIall Ba Hapyaiam kapa€Hiapyu Xxamaa SHEPrus-pecypeTekaMKop
TYHPOKKa UIJIOB OEpUIll MAalTUHATIAPU OJIMHTaH.

TagKUKOTHUHI NpPeIMETH TYIIPOKHM OYMK KECHII IIAPOUTHAA WIUIAETTaH
UIII OpraHjiapy TabCUPH OCTHAA Ae(pOopMalMsIIaHUII Ba MMapyajaHUIll kapacHIapH,
yAaapHUd U(POJANTOBYM MEXaHUWK-MaTeMaTUK MOJEUIap Ba aHAIUTUK OOFJaHUILLIAp,
TYNpoK OWJIaH OYMK KECHII I[IApOUTHAA TabCUpJAlIa€TraH HWII OpraHjaapu
napameTpiiapu XamJia yJIapHUHI cu(aT Ba SHEPTreTUK KYPCATKUWIAPUHU Y3rapuill
KOHYHHUSTIIApH.

TaagKMKOTHUHI ycy/uiapu. TaaKMKOTIApHU YTKAa3WIIAAa TU3AMIIM TaxJIWI,
Ha3apuil MexaHUKa Ba OJIMA MaTeMaTUKaHUHT (yHIaMEHTaJl KOHYH Ba KOuJallapH,
NOHA HAa3apusACH XamJa aHAJIUTHK, rpado-aHaJIUTHK, TE3KOp TAaCBHpra TYUIUPHIL
Ba TEH30METpUs YCY/UIapu KYJUIAHWITaH Ba MaBXKyl MebEpuil Xyxokarmiapaal (Tst
63.02.2001, Tst 63.04.2001, Tst 63.03.2001) ¢oiigananunras.

TagKMKOTHUHT WIMHUI SHTUJIMIH KyHuaaruiapaad noopar:

TYNPOKHH OYMK KECHII HIapOUTHA UIUIAETraH Y4 KM Ba TUK ITIOHA
KYPUHUIIMAATY U OPraHIapy TAbCUPH OCTHIA Aedopmaliysiiall Ba mapyaiail



Y4YH TEXHUK e4umIIap UIIL1a0 YUKWITaH,

TYHOPOKKa SKHWII OJIIUJIAaH MIIUIOB OEpyBUM Ba HII OpPTaHIApU OYHK KECHII
HIapOUTHAA UIUIANAUTAH YHEPTUITEHKAMKOP UYU3EN-KYJITUBATOPHUHT TEXHOJIOTHK
Ba KOHCTPYKTUB CXeMajapu UIiad YUKUITaH;

TYHOpOKKa aFjapMacliaH 4yKyp HWILIOB OepyBUM Kam JHeprusi capdwura sra
SACCUKECKUY-UYKYPIOMIIATKUYHUHT TEXHOJIOTHK Ba KOHCTPYKTHUB CXeMajapu
WIIad YMKUJITaH;

TYHOPOKHU OYMK KECHUII IIApPOUTH/IA UIIIAMIUTaH Y4 EKJIU Ba THK MOHA
KYPUHUIIINIATH U OPTaHJIapy TabCUPH OCTHU A JAehOpMAIIUSITAHUIIT Ba
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napyajaHull kapaéHaapy y4yH MaTeMaTuK MOJIeIIap Ba AHAIUTUK OOFJIaHUIILIIAD
MaXMYyacH sIpaTUJITaH;

TYNpOK OWJIaH OYMK KECHUIl MIAPOMTHAA TabCHUPNAIIAETraH MII OpraHjiapu
cudar Ba PHEPreTUK KYpPCATKUWIAPHHM YJIAPHUHT MapameTpiapy, UIUIOB OepuIl
YyKypJIITH Ba XapakaT Te3lIurura OOFJIMK paBullla Y3rapuil TaBcudiapu
aAHUKJIAHTaH.

TagKNKOTHHHI aMaJIMii HATHKACH Kyluaruiapiad noopar: TypoKKa
SKHUII OJIAUAAH UIILJIOB Oepula 3Heprust cappuHy KaMaUTHUPUIL Ba UII YHYMUHU
OLLIMPUIL UMKOHUHHU O€epaJiraH SHEPrUsATeKaMKOp YH3€eJ KyJITUBATOP UILIA0
YUKWIITaH;

JIOH, TaKpopuil Ba €M-XallaK »JSKWHJIApW YPYFUM OKWIAJWraH epliapra
armapMaclial  4yKyp  MIUIOB  OepyBUM  KaM  dJHeprus  capduaiiauran
PECYPCTEKAMKOP SCCUKECKUU-UYKYPIOMIIIATKUY UIILIA0 YUKUIITaH;

UIad  YMKWITaH  SHEPIUsS-PEeCYypCTeKaMKOp  YM3EN-KyJATHBaTop  Ba
SCCUKECKUY-UYKYPIOMIIIATKUY epMep XYKaTukiapuaa KyulaHuiraaaa EKUIFU Ba
OolIKa Xapa)kaTJIapHU KaMalMIlK Xama Uil yHyMUHHU OPTHUILNTa SPUILINAIITaH.

TagKMKOT HATHKAJAPUHUHI HINOHWIMJIMIM  YTKA3WIraH  Ha3apuu
TaJKUKOTJIAp aMaIvii MEXaHHWKa Ba OJIMH MareMaTUKAaHUHT (pyHIaMeHTala KOHYH Ba
KOUJajlapura  acoCJaHraHIurd, TaXpUOaBUM  TaAKUKOTIApHU  YTKa3MILa
3aMOHaBUM  yciay0 Ba  BOCHTajmap KYJUIAHWITAHJIWIH, ylapja OJUHTaH
HaTWO)KAJIAPHUHT  Oup-OuMpura MOCHUTH, Xyjloca, Takiud Ba TaBCUSJIAPHU
aManueTna >KOPUMl STWITAHJUTH, OJMHTAH HATWXKajdap BAKOJATIM TAIIKWIOTIAP
TOMOHHU/AH TaCAMKJIAHTaHJIWTH, OaXapwiraH TaJKUKOTIAp acocujaa uuuiad
YUKWITaH SHEPTUSA-PECYPCTEKAMKOP YU3EI-KYJITUBATOP Ba ICCUKECKAY
YyKYypIOMIIATKUY-HUHT CUHOBJIApH HaTH>Kajlapu OWiIaH n3oxJjaHaau. Taakukor
HATH/KAJTAPUHUHT MIIMHUH Ba aMaJnid axamMuaTH. Tagkukor OYilnya onvMHIraH
HATW>KAJIAPHUHT WIMHMM aXaMHSTH TYIPOKKA SKHII OJITMJAH Ba arJapMacaaH
UIIOB OEpHUIIIIa Ul OPTAHJIAPU OYMK KECHIII IIAPOUTH/Ia UIUIAWIMTaH Ba KaM
sHeprud capdiad, cudariu UIIoB Oepagural MallMHAJAPHUHT TEXHOJIOTHUK Ba
KOHCTPYKTHB CXeMaJlapy Xamja YIApHUHT Ul KapacHuAa TYNPOKHUHT
nedopMaIisIaHUIT Ba MAPYATIAHUIIIMHUHT MOXUSTHHN 04n0 OepyBUH
MEXaHHK-MaTeMaTHK MOJIEJUIap Ba aHAJTUTUK OOFIMKIIMKIAP UIIUTA0 YHKWJITAHIUTH
OnIaH U30XJIaHAIH.

OnuHraH HaTWXKaJTapUHUHT aMaluil axaMHuATH WOUIA0 YUKUITAH SHEPIus



pPECYpPCTEKaMKOpP TYIMPOKKA HWIUIOB OEpHIll MallMHATAPWHHU KyJUlall EKWIFH Ba
MOITUH Xapaxkarjaap xXamja MexHar cap@uHU KaMaWTHpHWI Ba HWII yYHYMHHH
ommpumuaad uoopar. OUWK KEeCHII MIAPOWTHAA WILIAWIUTAH WII OpraHiIapu
OwlaH TYNpOKHM KaMm »dHeprusi capduad aedopManusuiall Ba Mapyaiarl
xKapaéHuHW ~ U(OMATOBUM  MEXaHUK-MaTeMaTHK  MOJEIap Ba  aHAJIUTHK
OOFIMKJIMKIIAP IHEPTUA-PECYPCTEKAMKOP TYMPOKKA WIUIOB OCpHUI MalluHAJIapH
TU3UMUHU SPATHINIA KEHT KyJIaMm/aa KYJTaHUIAIITA MyMKHH.

TagKUKOT HATHKAJAPUHMHI Kopuil KuiauHuimu. Kam saeprus capdmad
TYNPOKKA WILIOB OepaguraH MallMHAJApHH WIUIA0 YUKWl OyHWYa ONMHTaH
HaTWKaaap acocuia:
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nanamgaH Owp YTUIAQ YHUHT FOKOPH KaTJIaMHHH FOMIIIATHO, TEKUCIad ypyF
DKUIN YUyH MaWuH Kariaam Xocwi Kb keraauran KM—3,0 koMOuHanusiamran
MAIMHAHUHT CAHOAT HycxacH Wnuiab umkwiradn (Y36exucton PecryGmmkacu
«Y3arpomamicepucy yrommacuauar 2016 #iun 4 oxrs6pmaru 02/13-2016-con
MabymMoTHOMacu).  OnMHTaH  HaTWXamap  acocuia  WNUIad  YUKWJITaH
KOMOWHAIMSUTAITaH MAIIMHAHK ~KYJUIAll —epjlapra SKUIIaH OJJIMH HIILIOB
OepuIa SKCIUTyaTallMoOH XapaXkaTiiap KaMalUIIMHA TabMUHIIANWIH;

TYIpOKKa acocuil Ba 103a HUILIOB Oepullja KyUlaHWIaAUTraH OHHEPrus
pecypTeKaMKOp UM3EN-KYJITHBATOp Ba SICCUKECKWY-UYKYpIOMILATKAYIap MILIa0
yuKuiInO, ynap TourkeHT BunosTHHUHT SAHruityn Ba Kyitn Unpuuk Tymanmapugaru
dbepmep xyxanuknapuaa sxopuit striran (Y36exkucron Pecmy6mukacu Kuwiox Ba
CyB Xyxamuru BazupauruHuHr 2016 #Wun 8 ampengaru 02/23-511-con
MabIyMoTHOMacH). HarwxanapHuHr amanuérra >KOpUid KWJIMHUIIM  epiapra
unuioB Oepuiina Exuiru capunn 1,3—1,4 maprara, Mmoganii xapaxariap capunu
19,1-22,8 douszra xamaiumm Ba uml yHymuHu 1,3—1,5 maprara oprummura onu0
KeJaau;

TYNPOKHM OYMK KECHUI IIApOUTHAA HIUIalauraH yd €KJIM Ba THK IOHA
KYPUHHUIIUAATA HWII  OpTaHjapu TabCUPU OCTHAA JAepOopMaIMsUIaHUII  Ba
napyaJlaHuimura Joup sHru wimMuid TexHuk euumiuap KXd-2-003 «Kwumuiok
XYKaTUT UNUIa0 YMKApUIIHAAa TYpiAd TEXHOJOTHUK >KapaéHJapHH KYIIuO
Oaxkapaguran MOOWJ DHEPrusi-pecypcreaMKop arperarjapHd  SpaTUIIHUHT
WIMHH acoClapuHM HILIA0 YMKUAOD TrpaHT Jjonmxacuga (2012-2016 iiid.)
TPaKTOPHHUHT OJITU Ba OpKacura OCWJIaJuraH CeKUusIapaaH nbopar epiapra SKHII
OJIIUAaH MILIOB OepyBYM KOMOMHAIMSUIAIITAH MallMHA U OPraHJIApUHUHT TypU
Ba INAKJIMHYU TaHJall, yJapHU pamaza MakOya >KOWIAIITUPHUII, WII OpraHjiapu
opacuaaru Oyinama Ba KyHAaIaHT Macodanap, yTapHUHT YpHATHIUII Oypuakiapu
Ba KaMmpall KEHIIMTM XamJa arperar Xapakar Te3JIMTMHU  aHUKJIAIlla
doiimananmran  (Y36exkucton Pecny6nukacu ®aH  Ba  TEXHOIOTHAIAPHH
PUBOXKJIAHTUPUIITHU MYBODUKIAITHPUII KyMUTACUHUHT 2016 ¥iun 7 okTsaOpraru
®TK 03/13-671-con mabaymoTHOMacu). WnmMuil HaTWXKAHUHT KYJUTAHWIHUIIA
TYNpOKKa WIUIOB O€pyBUM SHTM MAIIMHAJIAPHUHT DJHEPrus Ba MaTepHual
XOKMIOPJIUTUHU ~ KaMaWTUpHUII, HII  OPraHJapUHUHT  MYCTaXKaMJIUTHHU
TabMUHJIAI UMKOHUHH O€pras.



TagKUKOT HATWKAJAPUHMHI anpolamusicu. TaakuKOT HaTWXKaJIapu Xap
fiunn  V30eKHCTOH KHIILIOK XY)KUIUTH WIMUNA-UIIA0 YUKApUIl MapKa3u Ba
Kunuok xy»KajnuruHu MEXaHW3alusuIall Ba SJIEKTPIAIITUPUIT WIMUN-TAIKAKOT
UHCTUTYTUHUHI KYPUKIaH YTKa3UIl KOMHUCCHUACH TOMOHHUAAH KYpUO YUKUIHUO,
mwKoOui OaxosnaHraH, XucOoOOTIap HWHCTUTYTHMHT Wiamuit Ba MiIMUN-TEXHUK
KeHranuiapuga Myxokama ostwirad. [HyHunrgek, 21 Ta uwiMuii-aManuit
koH(pepeHusIapaa, Iy >KymiajaaH, 3 Ta Xaiakapo Mukécaaru — «BEuropean
Applied Sciences: modern approaches in scientific researches» (Stuttgart, 2013),
«MamuHaco3IMKIa 3aMOHAaBUM Marepuasuiap, TEXHMKAa Ba TEXHOJIOTHUSIIAp»
(Anmamxon, 2014 ), «CoBpeMeHHbIE TEHIAEHIIMU Pa3BUTHS arpapHOT0 KOMILJIEKCa»
(Conenoe 3aitmume, 2016) Ba 18 Ta pecnyOnuka aHXymaHJIapuja Mabpy3a
KYpUHUIIMIA 0aéH STUITAH Xam/a anmpooarusaan yTKa3uiaraH.
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TagKUKOT HATHXKAJAPHHUHI JbJOH KWIMHMIIM. [[uccepranus MaB3ycH
Oyiinua >xamu 36 Ta WIMUNA WII YOO JTWITAaH, mIyaapaaH, 1 Ta mMoHorpadwus,
V36exucron PecnyGnukacu Omuii  aTTecTalys KOMHMCCHUACHHHHT JIOKTODINK
JUccepTaiusiiapy acoCuid WIMHUN HaTWKaJlapUHU YOI HJTHII TaBCHUSl 3THIITaH
wiMui Hampiapaa 11 ta makona, )kymiaagaH, 3 Tacu XOPMXKHMI Ba KOJTaHJIApy
pecnyOnuKaMu3 KypHaJUIapua Halp KWIKHTaH.
JluccepTalUsIHUHT XaKMH Ba TYy3Waumu. /{uccepranus TapkuOu Kupwil,
ontura 000, Xynoca, Qoimanmanwiran anaduérnap pyuxaTd Ba uUJOBajIapiaH
ubopar. JlucceprarussHUHT XakMu 191 OeTHU TaIIKuUI ATraH.

JINCCEPTAIIUSIHUHI ACOCHUII MABMYHHU

Kupunm kucmuna yTkazwirad TaaKUKOTJIAPHUHT J073apOiuru Ba 3apypusiTé
acocllaHTaH, TAJKUKOT Makcaau Ba Basu(aiapy IAKUIAHTUPWIraH, TaJKUKOT
0o0BEKTH Ba TMpeAMETIApU AaHUKJIAHTaH, pecnyOinka ¢aH Ba TEXHOJIOTHSACU
TapaKKUETUHUHT YCTYBOp WYHAJIUIUIApUIa MOCIHMIU KypCaTWIraH, TaJKUKOTHUHT
WIMHMHA STHTMJIUTH Ba aMajiuil HaTvkajgapyu O0a€H 3TUJTaH, OJIMHTaH HaTHWKaJIapHUHT
UIIOHWININIY aCOCJIAHTaH, YJIapHUHI Ha3apuid Ba aMajlud axamHusITH O4uO
Oepuiras, TaJIKUKOT HaTH)KaJAPUHUHT aMajiMéTra OpUi KUIMHTAHIUTH, UITHUHT
anpoOanusl HaTWXanapy, 3bJOH KWIMHIAH UILIAP Ba AUCCEPTALMSHUHT TY3UIUIIH
Oyiinua MabIyMOTIAp KEITUPUIITAH.

JuccepranusHuHr «Epaapra uumuioB Oepuiniia 3Heprusi-pecypcereskam
KOPJMKHHM TabMHUHJIAII acocJapu» 1e0 HOMJIaHTaH OupruHYU 000K TYTIPOKKa
MeXaHUK, ShHU MallliHa Ba KypoJijiap OuiaH UILIOB Oepuirania YHeprus KaHaai
*apaéHiaapHu Oaxkapuiura capdiaaHuiy, ynap (SbHUA MallMHA Ba KypoJuiap) Ul
OpraHJIApUHUHT TabCUPHU OCTHUJIA TYIPOKHM JedhopMallusIaHHILI Ba apyaaHUII
)apa€HJIapUHU YpraHuil XaMmia MaB3y Oyitnua uirapu Oa)kapuiiral TaaKUuKoTiap
TaxJIMJI STUJITaH.

MabiayMKH, TYNpoOKKa HWIUIOB O€puIl MallMHAJAPUHUHT MII OpraHjiapu
pamajia JKOWJalMII YpHU XamJia HIakiura Kapad Tynpok OuiaH €Uk, sipuM €MUK
Ba OYMK KECHII IIapouTiapuia Tabcupiamanu. Vi opraHu Tynpok OwiiaH €muk
KECHIII IIAPOUTIA TabCUPJIAIITaHAa Y HUIIOB OepaéTraH MmajaxCaHUHT Xap MKKaja



TOMOHHJIA XaM SAXJIUT TYNPOK, SIPpUM €MUK KECUI MIAPOUTHAA TabCUpJIallraHaa
najaxcaHuHr y €ku Oy (YHr €Ky 4yar) TOMOHHMAA OYHMK Arar €KH IOMIIATUIIraH 30Ha,
OOIlIKa TOMOHHUJA 3Ca SXJIUT TYNPOK, OYMK KECHIIl MIAPOUTHAA TabCUpPJIAITaH/1a
Aca MaJIAXCAaHUHT Xap MKKaJla TOMOHHUJA XaM OYMK 3TaT €KW FOMILIATUIITaH 30Ha
MaBxyJ1 Oyaau.

A.H.3enenun, FO.A.Berpos, II.A.Jlykamesuu, B.f.3enbuep, B.B.IlIkunay,
['H.CuneoxkoB, W.M.IlanoB, JI.C.Opcuk, I'B.ILlmomes, I .H.IIpokoneHko,
B.A.Jlum Ba Oomikajgap TOMOHHUJAH YTKA3WTaH TAIKUKOTIApIaH MabIyMKH, WIII
OpraHy TyHpOK OMJIaH OYMK KECHIII APOUTHIA TabCUpIAIITraH a YHUHT TOPTHINTa
KapIIWINTH €MUK Ba SpUM ENUK KECUII IIAPOMTHUIA TabCUPJIAIIAETIaH  MII
OpraHJIapUHHUHI TOpTUIITra Kapmwiurugad 1,5-2,5 mapra xam Oymanu. By ¥3
HaBOaTHuga OHSHEPrus Ba EKWIFU-MOIUIAIl Marepuaiapu cap@uHA  KECKHH
Kamaiitupaau. Jlemak, epiaapra UInioB Oepuiga 3HEprust caphUuHU KaMau TUPHIIT

12

Y4yH TYINPOKKAa MIUIOB O€pHIll MallWHAJAPUHUHI HII OpraHjiapyd TOMOHHIAH
MYMKUH KaJap KyO XakMJard TYOPOKKA OYMK KECHIl IIApOUTHIA HIILIOB
OepuiuIIM  JIO3UM. AMMO IOKOpUJA TabKUUIAHTAHUJIEK XO3UPIHM KyHraua
TYIPOKKAa HIILJIOB OEpUIll MalllMHAJIAPU HWII OpraHjiapuHU TYNPOK OWJIaH OYHK
KECHUIIl IIAPOUTHJA TAabCUPJIAIIMIIMHA TAabMUHJIAII WYJUIApU €Tapiii Japaxkana
Unuiad YMKWIMaraH xamja INIyHJad IIapouTAa WII OpraHjapyd TOMOHHJIAH
TYNpOKHH JAedOopMalMsUIaHUII Ba MapyallaHUIN >KapaHiapu Kal Tap3aa KeUuIIH
JesApiau ypraHwiMarad, HuMa yuyH OyHJla SHEPTUSIXaKMIOPJIMK KaMaluIy TYIUK
oun6 Gepuamaras.

HuccepranussHuHr «OQUYUK KeCHIl IIAPOUTHAA MULIAETIaH HUII OPraHu
TabCUPHUAA TYNPOKHHUHT Je(popMalUAIAHUII Ba NMAPYAJAHMUII KAPAEHIaApH»
ned HOMJIaHTaH MKKMHYM 000MAa OYMK KECHII MIApOUTHAA Y4 EKJIM Ba TUK MOHA
KYPUHUILIUIATA HII OpraHjiapd TOMOHHAAH TYNPOKHU JAedopMallvsIaHUIl Ba
napyuajaHuIl OKapaCHJIApUHHU VpraHum Oyinda Maxcyc TaIKHUKOTIAPHUHT
HaTIOKaJlapu  Kentupuiarad. byHnma  OupuHum  HaBOaTdAa — SKCIEPUMEHTA
TaIKUKOTHAp YTKazwiau. Taxpubanap 28-30 cM 4yKypiHMKKa IIyITOpJIaHTaH Ba
KeUMH >KOpUM TeKucIaHuO Xamjaa €nmacura CyFOpuiuO, TYNPOFU SXJIUT XOJra
KEeNTUPWIITaH Ba ETWITaHJAH CYHT 103a KucMuaa 4-5 cM KaJduHJIUKIArd Ham
CAKJIOBUM KaTJIaM XOCHJI KUJIMHTaH ManuI0OHAa YTKa3UJIIJIH.

60 Taxxpubanap UKKuTa o0ynuo, ynap YKEHCUMOH
IOMIIIAaTyBYW Ba OWTTa MMaH)Ka OYMK KECHII

A A 400 VKENCHMOH MamXanap IIapOUTHAA HIILIANIHHH
KY/UTaHUIMO YTKA3WIM TabMHUHIIAI Y4yH EHOOIIT
(1-pacm). bynga IOMITIATHJITaH 30HATApHU
IOMIIIAaTKAY TIaHXanap XOCHJ KWJIUO KEeTaaw.
Xapakar WyHaJIuIIx Taxxpubanap 6,0 km/coar
oyiinua TE3JIMK/]Ia, U1l OpraHiiapu
OupuHYU 20 cm unuioB 6epuiil
YKOMJIAILITUPUIITAH

1200



VTKa3UJIIH.
Taxxpubanapya uin opranaapu
TOMOHHAH IOMIIIATUIITAH KaTjaaM TyOou

1-pacm. FOMmaryBuu Ba yKEiicuMOH
NMAHXKAJAPHM Y3aPO0 KOMJIAIIMII CXeMacH

YyKypJIMTHra YpHATHITaH Tap3a
KYHAAIAHT TPOQUIMHUHT IOMINATKAY Ba YKEMCHMMOH MaH)Kajap oOpacuiaru
kyHaananr macoda (4) ra (l-pacmra kKapajcuH) OOFIHMK paBUIIAA Y3TapHUIIHA
YpraHwiigy xamaa Te3Kop KMHOCyparra TYIIUpPHIL YCYIu OuilaH YKENCUMOH HaHXa
TOMOHHUJIAH TYHPOKHH JAe(pOopMallUsIaHUII Ba MAapYaIaHMII KapagHIapyu TacBUpra
tymupwian. Ommarknd Ba YKEMCHMMOH mnamkanap opacuaard macoda 5 cm
opanuk OunaH 25 cMm gad 40 cMm radya y3rapTUPHIIN.

Taxxpubanapaa OMMHIaH MabJIyMOTJIAP OYMK KECHII MIAPOUTHIA HWIUIAETraH
Ul OpPraHJIApUHUHT TabCUPU OCTHAA TYNPOKHUHI MapyaJaHUIIU Xo3upraya
KapanuO Kena€TraHulieK, S’bHU TOPU30HTTa HHCOATaH MabiyM Oypyak OCTHIA
KOWTAIITaH TEKUCIMK Oyinya smac, Oanku €HOOII IOMIIATUIATAH 30Ha TOMOHTa
HyHaNraH rOpU30HTAJ TEKUCIUK OYinda CUIKUIIT XUCOOUTa 103 OSpUILIMHA
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Kypcarau.

Taxxpubanapna aHMKIaHTaH HaTDKAllapra acocCjaHTaH XOJJa OYMK KECHII
IApOUTHIA MIUIAETraH y4 €KIM Ba THUK IIOHA KYPUHUIIWAATU MII OpraHjiapu
TabCUPU OCTUAA TYMPOK JAePOpMalMsUIaHUII >Kapa€HUHUHT Ha3apuil >KUXariaapu
Kypub umkuiaau. OYWK KECHIl IMApouTHla /A 4YyKypiaukna V Tte3nuk Owian
XapakariaHa€Tran OWp TOMOHJIaMa Y4 €KJIM TOHA KYPUHUIIMAATWA HIl OpraHu [
xonarnan Il xomarra yrranga (2,a-pacMm) TYHNpOKHUHT A/[E KUCMU yHTa TabCUP
3TyBYM HOpMad N Ba MINKAJAHUII F Ky4JapUHUHT TabCUPH OCTUAA CUKWJIAAU
Xamjia yHJa XOoCuJ OyimaauraH KywIaHWIUIAp KPUTHUK KAKWMATra eTraHjia xapakaT
WyHanmumura y, Oypuak octuaa HyHanraH ABC/] CWDKUII TEKUCIUTH XOCHII
oynanu. Hatmxana tynpoxkaan yHuHr ABCJ/[EE A ;B,C,; 6ynaru axxpaau0 4ukajau
(2,6- pacm). N1 opraHMHUHT KEMMHTH XapakaTuia axpannd YuKKaH OyJIaK YHUHT
UIIYM CUpPTH OYinad kyTapuwiaau Ba €HOONI OYMK 3raT €KM IOMIIATHIITaH 30HA
ToMoHTra cypwianu. Iy Owunan Owupranvkna TYOPOKHUHT KEWHWHTH KHCMHU
cukunn6, yugaH LMNTKK,L,M;N, 0ynak axpaimmub® uukamu (2,8-pacm).
TynpokHUHT neopMalMsiaHUIT Ba TapyajaHUII KapaCHIAPUHUHT KEUWHHTU
OOCKMYIIApH XaM XyJUIU LIy KETMa-KETIUKIA S, KaJaM OujlaH 1aBOM JTa/u.
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2-pacM. O4HK KecHII IIAPOUTHAA Y4 éKJIM NOHA KYPUHHUIIWAATH I OPTaHU TabCUPH
0CTH/A TYNPOKHMHT Je(opMAIHJIAHUII BAa NapyYaIaHUII KapaéHiapu

CwDKHII TEKUCIUTUHUHT UYHATUIIN WIT OPTaHW TUFUTa YTKA3WJIraH HOpMa
n JaH XapakaT HYHaJ WM TOMOHra Kapa® TYHNPOKHUHT TalllKd HIIKAJIaHHIII

ra ofraH Oynanu, IbHH
Oypuaru @, ( )1

Wo=90-y,+¢

OyHna Y, — Ul OpPraHu TUFUHK XapaKaTr HyHaJ MIIura HucOaran ypHaTUIMLI
Oypuaru, rpaayc.
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Ouuk kecull mApoUTHAA UNUIAETraH y4 EKJIM T[MOHAa KYPUHMIIHMAATA W
OpraHd TOMOHMJAH TYNPOKHUHI MapyalaHuil KajaamMu S, aHUKIAHIAM Ba YHH
TOPU30HTAJ TEKUCIUK Oyirva CUIKUII MApTIapu KYprO YUKUIIIH.
VY4 €KUM MTOHA KYPUHUIIUIATH UILI OPraHd TabCUPU OCTUIA TYITPOKHUHT
napJajgaHull KaJamMu S, HU aHUKJIall Y9yH 2-pacMjia KEITHPUIITaH CXeMaJlaH
doitnananuO, U Opraiy TOMOHHIAH TYMPOKKA TahCUP 3TYBYM HOPMAJI Kyd YHUHT
CUJDKUII Ba A3UWINILTA KYpcaTaJIural KapIminKiIapu opkaiu udoaanaHuo,
KyWHIaru
ndoaa onmuHIN
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OyHna k. — TyMPOKHUHT CUJDKHIILTA CONUIITHpMA Kapiuaury, [1a;

q,— TYIPOKHUHT XaKMHil 33umm ko3bdurmentu, H/v’;

b,— W1l OPraHUHUHT KaMpPalll KEHIJIUTY €KM YHUHT y4HMJaH EHOOM
IOMILIATH/ITaH 30Hara4a Oyiran Kynaananr Macoda, M; O, — yd EKIm
MOHAHUHT TYIPOKKa KUPHUII Oypyaru, rpamyc.

(2) udoma TaxymnUaaH KYpUHUO TypuUOAMKH, OYMK KECHII IIAPOUTHUIA
UNUTA€TraH y4u €KUM MOHAa TahCUPH OCTHUJIA TYNPOKHUHI MapyalaHUIl KaJaMu Ba
JIeMaK OYMK KECHII MIApOUTHAa WIUTAETraH WIIl OPTaHMHUHT ch(aT Ba YHEPTETUK
KYpCaTKMWIAPH acCOCAaH YHHMHI TYNPOKKA KUPHUII Ba Xapakar WyHAIMIINIa
HucOaTaH YpHATWINII Oypuakiiapu, KaMpall KEHIJIUTHA Xama TYIPOKHUHT (U3HUK
MEXaHHK XyCYyCHUsITIapura OOFJIUK dKaH.

3-pacMaa (2) udona Oyiimua S, Hu O, Ba Y, ra OOFIMK PaBMINIA y3rapuul
rpaQuKiIapy Kypuirad. YiapaaH KypuHUO TypuOauKu, Y, Oypyakka OOFIHMK
paBuIla TYNPOKHUHT TMapuajaHUIl KajaMyd Tmapabolla KOHYHUSTH Oyiinua
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a) 0)

1,2,3-moc pasuriga ¢,=25, 30 Ba 35° 6yaranma

3-pacm. Tynpok napyajanum Kaxamu S, Hu Y, (a) Ba a, (0)ra 60FJIMKJIMK paBHLIIA

y3rapui rpauxjaapu
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V3-§3unaH paBIIaHKH TYNPOKHMHT —CHIDKHIIN
TOPU3OHTA WYHANIUIIIA Py OCpUIlIn yIyH YHU
1y HWYHaJIMIAA CUDKUIIra Kypcaraaura
Kapimuiuk Kyuu Q, (4-pacM) yHra (ropu3oHTIa)
HucOaran Y Oypyak oOcCTHIA  JKOWJIAIITaH
TEKUCIAUK Oyiinua CWDKHIITa  KypcaraauraH
KapIMIMK Kydd (,, JaH KaM OYIMIId JIO3UM,
SITbHU

L 0.<0,0)

Q. Ba 0, 1ap uill OpraHMHUHI MapaMeTpapy Ba
TYNPOKHUHT  (DU3HK-MEXaHUK Xoccanapu
opkanm udomanannd, KyWnaard HaTuxkara sra
OymuHIN
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4-pacm. Tynpoxk ropusonTaJ

dvo

TeKUCJINK 0yiinya napyaJaHuIINHH
TabMHMHJIALI INAPTJIAPMHHU
AaHUKJIALITa J0Mp cxema
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by udonanan xkypunub Typubauku, 6epuiaran Uil MapouTy Ba UILIIOB OEpHII
YyKypJIMTU Y4YyH OUYMK KECHIIl IIapouTHAa HUIUIaéTraH yd ¢EKJIU TOoHa
KYPUHHUILIKUIATA HII OPraHU TabCUPU OCTHAA TYHNPOKHU TOPU3OHTAN TEKUCIUK
Oyiirya CWDKMIIKA acOCaH WII OPraHWHUHT Kampall KEHIJIMTMHHU TYFpPU TaHJaIl
XUCcOOUTa pUILTUIAIN.

OuuK Kecull MApOUTUAA MIUIAETTaH THK MOHA KYPUHHUILIWJIATA WII OpraHd
TabCUPHU OCTHAA XaM TYIPOKHU AehOopMaIisuIaHuII Ba TapyaaaHUI jkapaéHaapu
IOKOPUJIATUICK TOPU30HTAN TEKUCIUK OYiinua 103 6epasu.

HucceprauussHuar «OQYMK  KeCHIN  IHAPOUTHAA HII  OPraHjJIapu
IHEPrUSXa:KMIAOPJUIHMHE KaMaiinm cabdadiaapw» 1e0 HOMJIAHTaH YYUHYH
000uma yu €KIM XaMmJia TUK MOHA KYPUHUIIWJATH UIIl OpraHiapu €MUK Ba OYMK
KECUIIl IIapOUTHJIA UIJIAraH XOJUIap YUYH YJIApPHUHT TOPTUIITA KaPIIUIUKIAPUHA
aHUKJIAIl MMKOHMHHM OEpyBYM aHAIUTHUK udojanap KeITUPUO YHKAPUIIH.
OnuHran HaTWXKajnap KyWHuaard KypUHHINTa dra:

a) €MUK KECHIII MAapOUTH A UITUTAETraH yu EKJIM TOHAa KYPUHUIIKIATH UIIT
OpraHu yuyH

A

{X
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=+, k
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I') OYMK KECHII IIIAPOMTH/IA UIIIIAETTaH THK TTOHA KYPUHUIINIATH HIIT
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Oynaa 7T - TyNpOKHUHT KaTTUKJINTHY, [1a; - Ul Oprand TUFMHUHT KaJUHIUTH,
¢ ,- TYNPOKHMHI MUKM MINKAJTAHKUII Gypyaru, rpajayc; A, - TYHPOKHHHT HII M;

OpraHy CUPTH OYiad KyTapuinil OamaHaJIuIH, M; P - TYIPOKHUHT 3UUYJINIH,
KI/M’; g — 3pKHMH TYIIHII Te3IaHUIIHN, M/c”;,
Y - THK TIOHA KYPUHHILINJATH I
OpraHM WIIYM CUPTUHU XapakaT HyHaiIuIura HucOaTaH YpHATWIHII Oypyard,

— THK TIOHA KYPUHUIIKJIATK U1 OpPTaHUHUHT OaTaHJIUTU, M; W—Tyn
rpanyc; hr

POKHMHI HAMJIUTH, %. =Y O, R f(,h,V)



y=VGaRf(a9h9V)

5 Ba 6-pacmmapga R f(, 7 i’
W), = YBa

= Yoornanunuiapaur (5)-(8) udonanap 0Vitnua Kypuiaran
Rf(ChY)
y

rpadukiIapy  KeNTUPWITAH. YJIApHUHT TaxJIMIura Kypa, KyWHJIarujiapHH
TabKUJIalll MyMKHH: OYHMK KECHII [IAPOUTUAA WIUIAETraH XaM y4 €KJIM, XaM THUK
MOHA KYPUHUILIUJATA W OPTraHJIApUHUHT TOPTHUIITA KAPIIUIUKIAPU €MUK KECHII
ApOUTHIA HNUIAETraH XyAAW I[IYHAAW WII OPTaHJIapUHHUKHAAH CEe3WIapiau
napaxana (2,7-3,5 mapra) kaMm Ba Oy acocaH TyNpOKHH JiepopMaIusiaiiaad X0Cul
Oynaauran KaplIWJIMK Kydd KaMalMIld Ba JeMaK, OYMK KECHI IIapouTHIa
unuIaéTral Uil OpraHd TabCUPU OCTUJA TYMPOK TOPU3OHTAN TEKUCIHUK OViinad
napyajaHdlIg Xxucobura 103 Oepra.

OKCHepUMEHTal TaJKUKOTIapJa OYMK Ba €MUK KECHII I[apouTiapaa
VKEWCUMOH TMaH)Ka TOPTHUILTA KAPIIWIMTMHU arperar xapakar Te3nuru (1->xaasain)
XaMJla WIUIOB Oepulll 4YyKypiauru(2->kaaBai)ra OOFIMK paBUIAa Y3rapuIilu
YPraHwIIn.

I->xanBanaa KeATUPUWITAH MabiIymMoTiaap Oyiinya KyHugaruiapHu TabKyJIamn
MYMKUH: OUpUHYUAAH, OYMK KECHUII IMIApOUTH/IA UIIJIaraH YKEWCUMOH MaH)XaHUHT
TOPTUIITA KAapIIWIWTKA €MUK KECHII I[IAPOMTHUAA HIUIaraH YKEWNCHMOH
namwXkXaHukuaan 2,5-2,8 mapra kaM OyiraH, MKKMHYMIAH, W TE3JIUTH OPTraHjia
OUYMK KECHIII IAPOUTH/IA UIIJIaraH YKENCUMOH NMaHKaHUHT TOPTUIITA KaPIIIUTH
1,20 mapra optran 6yica, €MUK KeCHII IAPOUTH/IA UITUIaraH YKEUCUMOH
naH>xaHuku 1,34 maprara opTra.

2-KajBajjard MablyMOTIapJaH KYpUHUO TypuOAMKU, UIUIOB OEpuIIl
gyykypiura 20 cMm nmaH 30 ¢M ra opTraHjia O4MK KECUII IIAPOWTHAA MIUIATraH
VKENCUMOH MaHXaHUHT TOpTHUINra kKapuwiaura 1,75-1,78 mapra, €nuk kKecuin
HIapOUTHUA UIILJIAraH YKEWCUMOH MaHXaHUKH 3ca 2,21-2,26 Maprara opTrad, SbHH
UIUIOB OepHlll YyKYpJIUTH OPTUIIM OWJIaH OYMK KECHUI IIApOUTHAA MIIJIaraH Wi
OpPraHMHUHT TOPTHUIITA KAPIIWIUTH €MUK KEeCUIl IIapoOUTHAA WIUIaraH Wil
OpPTaHMHMHT TOPTHUIITA KapUIMIIUTUTa HucOaran 1,26 Maprara kaM OpTraH.
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6-pacm. °
R (1) Ba°R/(2) napuu Yy (a), h () Ba V () ra 60FJIMK paBUILIA y3rapuin
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1->xanBai.

OuuK Ba €MUK KECUII MIAPOUTUAA YKEMCUMOH MaHXa TOPTUILTA KAPIIMJIUTUHU



arperar xapakar Te3JUrura OOfJuK paBullla Y3rapuim

Kypcarkuunap Xapakar Te3JUru, KM/coat
4,2 8,5
1. O4uk Kecu mapouTHIa UIll 0,84 1,01

OpraHMHUHI TOPTHUIITra KapIIUJIUTH, kH

2. Enuk xecun IAPOUTHU/]IA UIIT 2,12 2,84
OpTraHWHUHT TOPTHUIITA Kapmuiauru, KH

2-KaJIBajl.
OuuK Ba €MUK KECHIII MIAPOUTHIA YKEUCUMOH NMaHKaHUHT TOPTHUIITA KAPIITWIUTHHU
UIIJI0B OCPHII UyKYPJINUTH Ba XapakaT Te3JINTura OOFIUK paBHIIIA Y3rapyIlH

K¥ypcarkuunap Xapakar Ninos 6epurt
TE3JINTH, YyKypJIUTH, CM
KM/coar
20 30
1. O4uk Kecui mapouTHIa Uil 4.2 0,89 1,56
OPraHMHUHT TOPTULITA KApLIUIUTH, 8,5 1,10 1,96
kH
2. Enuk kecum IAPOUTHU]IA UIIT 4,2 2,38 5,26
OPTaHWHMHT TOPTHUILTA KAPIIWINUTH, 8,5 3,06 6,91
kH

DKcnepUMeHTal TaAKUKOTIapAa sHa OYMK KECUIl MIApOUTHAA YKENCHUMOH
naH)Xa KAaHOTJApPUHUHI OYMJIMII Ba YyBajall OypyakiIapuHU YHUHI TOPTHILTa
KapIIMJIUTUra TabCUpy ypranuiau (7-pacm).
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7-pacM. O4HK KeCUIll APOUTHIA VKEHCHMOH NAaHKa TOPTUIITA KAPIIMJIUTHHA Y
KAHOTJIAPDUHMHI 0YWJIMII (a) Ba yBaJjaul (0) Oypuakiapura 00FJIMK PaBUIIAA Y3rapuIlIH
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Kentupunran rpadpuknan kypunu® Typubauku (7, a-pacMm) YKEHNCHUMOH
NamKa KaHOTIAPUMHUHI ouwiuin Oypdaru (2Y,) 50° mam 80° raga ysrapramia
VKEMCUMOH MaHXaHUHI TOPTUIITa KapIIWJIWICKA OJJWH KamalraH, KeWHH 3ca
optras, spHu 50-70° opanuruna kamaiiran, 70-80° opanuruaa 3ca optrad. byHu
TYNIPOKHUHI IapYalaHuIl Kagamu S, HU Y, Oypyakka OOFIMK paBUIIIA y3TapHuI
KOHYHUSITH OMJIaH M30XJ1alll MyMKHUH (3, a-pacm).

N opranuHuHr yBamam Oypyard OpPTHUIINM OWIaH YHUHT TOPTHINTa
KApUIWINTU TYFPU YU3UK KOHYHUSTH Oyitnua optran(7, 6-pacm). by TynpokHu i
OPTraHWHUHT WIIYM CUPTH OYHnad KyTapuil ydyH SHeprus capdu Xamjia yHUHT
WHEPLHUs KyduJaaH X0CHI OVIaaural KapuujiuKHU OPTUIIIA XUCOOHUTa 103 Oepaiu.
JluccepTallusIHUHT TYPTUHYN « JHEPrUsi-pecypCTesKaMKOPIUKHIA TABMUH JIOBYHU

TYNPOKKA UIILJIOB 0epHill MAIIUHAJAPUHUHT TEXHOJOTUK Ba KOHCTPYKTHB
cxeMaJiapu Ba YJIAPHUHT napaMeTpiaapmw» 600uaa I0Kopraa OJIUHTaH
HaTHXKajap acoCUJa U OpraHjiapyu TOMOHHUAAH OYMK KECHII IIAPOUTUA WILUIOB
Oepusia€Trad TyMpoK XaXXMU MYMKHH Kajap KV, €MUK KECHIII IIapOUTH/Ia HIIIOB
OepminaéTrad TynpoK XaKMU MyMKHUH KaJap KaM OYJIUINN apTUAAH HUILIa0
YUKWJITaH Ba Y 36eKUCTOH Pecnyomukacuauar Ne00741, NeO0889 Ba Ne01095
coHJiu (hoiany Mojesiapra nareHTIapyu OMIaH XUMOSUTAHTaH SHEPTUsI
pecypcTexaMKop TYNPOKKA UIILJIOB OEPUIIl MAIllIMHATIAPUHUHT TEXHOJIOTHK Ba
KOHCTPYKTHUB cxemanapu (8 Ba 9-pacmiiap) Xxam/ia yJapHUHT [TapaMeTpIIapuHu
acocnai 0yinda YTKa3wirad TaJKUKOTIAPHUHT HATHKaJIapy KeITUPHUIITaH.

N oprannapunu pamara 8-pacMHHUHT | cxemacuja KypcaTUITAaHUAECK HUKKH
KAaTop J>KOMIAIITUPWITaHa OUPUHYM KATOpJard HII OpraHjiapu SXJIUT TYIPOK
najaxcacura TabCUp O3TaAM, SbHU €MUK KECUIl IIApOUTHAA, UKKUHYM Karopiaa
KOWJAIITUPWITAH WIT OpraHjapu 3ca EHOommMaa OUPUHYM KATopja >KOWaIraH
UII OpraHiapyd TOMOHHJIAH XOCWJI KUJIMO KETWITaH IOMIIATUIITaH 30Hanap Oyiaran
TyIOpoOK Majaxcajapura TabCUp KypcaTaau, SIbHU OUYMK KECHIIl IIapOUTHAA
unuraiau. bupuHUM Katopaa KOWJAINTaH WII OPTaHJIApUHUHT acocHil Basudacu
WKKUHYM KaTopJard WII OpPraHjapyd OYMK KECHIIl [IAPOUTHJA HIIUIAIIA YYyH
¢HOOIII FOMINIATUIITaH 30HAJapHU XOocwsl Kuiub ketumgaH ubopart. Ly cababnu
yJap SICCU CUPTIIM UKKHM EKJIM TOHA, ShbHU DHCHU3 SICCU CUPTIU IOMIIATKUAY MaHXa
cudaruaa nnianrad. Yyakn OyHaa OMpUHYHIAH, TYTIPOK Jajia F03acH, ShbHA OYHUK
1032 TOMOHTa JedopMmarusiaHaal, WKKAHYUJAH €MUK KECHIN IapOUTH]IA
nedopmanusiaHa€Tran TYNPOK XaKMHU KaMmasiii. by WMKKM OMHII XaM BSHEpTHs
capduHu Kamaituiura oau0 Keau.

NxxnHYM Katopa >KOWJIAIITaH UIll OPTaHJIAPUHUHT TabCUP WYHAJIUIIN
OMpPUHYYN KaTOPJATy Il OpTaHjIapy FOMIIATHO KEeTraH 30Hanapra KapaTwiIdIiHA
TabMUHJIAII MAKCAAUIA yap y4 €KY MMOHA, IbHUA YKEVMCUMOH MMaHXa KYPUHUIIIKIA
unuianrad. bynaa Tynpok €HOOII 'oMIIaTHIIraH 30Hajdap TOMOHTa



nedopMalUsUIAHUILIY Ba MapyaJaHUIINTaA SPUILTHIIAIN.

Arap MKKMHYM KaTOPHUHI YEeKKaJapuja >KOMIAIITHPWUITaH MII Opra’japu 9-
pacmauHar Il cxemacupma kypcaTwiraHufiek OWp TOMOHJIama 3THO HILIaHCA, Y
X0J/a OMpPUHYM Karopra >KOMIAITHpWITraH, SbHU €MUK KECHI IIapouTHAa
UIUIaETrad MII OopraHyiapy CoHM | cxemanmarura HucOaraH Ourrara Kkamasau. by
SHeprus capPuHM sTHaJa KaMaluIura oo Kenaau.
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1-vKKu EKIM MOHA KYPUHUIINUIATH UL OpraHy; 2, 3-UKKU Ba OUp TOMOHJIaMa y4 EKJIU MoHa

KYPUHUIIUAATH UIII OPTaHH

8-pacm. M1 opranjiapuiu paMajga UKKU KaTop 3THO KOWIAIITHPUII CXeMaJlapu
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1-ukku €KM MOHA KYPUHUILKUJATH UII OpraHy; 2, 3-UKKU Ba OUp TOMOHJIaMa y4 EKJIU IOHa
KYPUHUILUAATH UL OPTaHU.

9-pacm. Ui opranjiapuuu pamanaa /\-CHMOH IIAKJI/a )KOAJIAIITHPHII CXeMaJIapu
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Nm oprammapu pamama 9-pacMmua KypcaTwiraHuaek, /\-CHMOH IIakija
KoMmamTupuiica xaMmja OyHJIa xapakar WyHanuiy Oyiinda OUpUHYM YpHATUIITaH
Ul OpraHuJaH Tamikapu Oapya HWII OpraHjapd HWII CHUPTH Y3WUJAH OJJIHH
KOWJAITaH WII OpraHM TOMOHTa KapaTwiraH Oup TOMOHJIaMa yd4 EKJIU IOHa
KypuHummaa umanca (9-pacmaaru I cxema) ¢dakarruna OUTTa UM OpraHu (SIbHU
pamMaza xapakar WyHanuimu 0yiinda OupruHur OYIK0 >KoMIaIirad 1l opraiu) Enuk
KECHI, KOJITaHJIapH 3Ca OYMK KECHII IIapOUTHAA MIIauau. by epaa xam Xapakar
HyHanumm Oyiinya pamara OMpuHYM OYIMO KOWITAIITUPUITAH MII OPTaHH HKKU
¢kmu moHa KypuHummaa wunianca (9-pacmparm Il cxema) kymmmua s3HEprus
TeXKalau.

IOkopuna TtabkuanaHraH TaxJIWLIAP acOCHAA LIYHU TabKUIUIAll MYMKHHKH
WIII Opramiapu pamara /\-CHMOH MIaKJ/ia >KOWJIAIITUPWITAHA ylIap paMara WKKH
KaTop  JKOWIAINITUPWITaHra  HUCOATaH  KYNpOK  DHEPTUSATEKAMKOPIUKKA
SpUIIIIAAN. AMMO IIYHH TabKUIJAII JIO3UMKH, KEHI' KAMPOBJIM MalllMHANIAp I
opraniapuHu pamana /\-CUMOH IIaKJa XOWITAITHPHUII yJIapHU KK KaTop 3THO
KOWTAIITUPHINTAa HUCOATaH MAIIMHAHUHT Y3YHJIMTH XaMmJa Maccacu OpTHO
KeTuIMra onud kejgaau Ba Oy 3ca  yHM TpakTopra oOCHO HWIUIATHII
UMKOHUSITJIApUHUA ~ 4Yekjaiau. bByHpman — Tamkapu — arperamiap — OypuIIUId
MaiJIOHJApUHUHT OpTUO KETHINM XamjJa MaHEBpYAHJIUTMHU Macaluiiura xam
ca0ab Oymamu. IllyHMHr ydyH WIn opranjgapuHd pamaaa /\-CUMOH IIakKjjaa
KOWIAIITUPUIIIHK KaMpall KEHIJIMTM KaM, MacajaH TYNpOKKAa YyKyp HIUIOB
Oepuira MyJpKaJJIaHTaH MallMHaiapAa Kyiuiam makcajara MyBoguK. Tympokka
caé3 HIUIOB Oepulra MYJDKaUIAHTAH KEHI KaMpOBJIM MAalllMHAJlapAa Wil
OpraHJapuHHM paMacHura MKK{A Karop 3TUO MKOWJAIITUPHIL YIAPHUHT €HIUJI, UX4aM
Ba IOKOpU MaHEBpYAH OYIUIIMHN TAbMUHIANIH.

Kylinnarunap unuiad 4MKWIraH TYNpPOKKa HMILIOB O€pUII MalllMHAJIAPUHUHT
acocuil TapaMeTpiapu XuCcOOJIaHaau: a,,d; — MOC paBHIllla IOMIIAaTKAY Ba
YKENCHMMOH TIaHKaJapHUHT TyIIPOKKa KUpHLI (yBajall) Oypyakiapu, rpaayc; 2Yy—



VKEWCUMOH TMaHXXa KAHOTIAPUHUHT OYWIMII Oypuaru, rpanyc; b,, — OMIIaTKU4
MAaHKaHUHT OHU, M; [, — IOMIIATKAY MAHXKa HIIYM CUPTUHUHT Y3YHIIUIH, M; 2b; —
VKEWCUMOH NMaHXaHUHT KaMpall KeHIJIUTH, M; d;, d, — WIIl OpraHjapu opacuiaru
KyHnananr macodanap, m; €, {, Ba {; — Wl opranjapu opacujaaru Oyimama
Macodanap, M.

Ymby napameTpiapHd aHUKIAIl yYyH Ha3apuil TaJAKUKOTIAp YTKA3WIIH.
bynaa rommarkud Ba YKEMCMMOH NaHXaJTapHUHT TYNPOKKa KUPHII Oypyakiapu
UIUIOB Oepwia€TraH TYNpoK Majaxcajapu yJIapHUHT WIIYM cupTiapu OYyiinad
KYTapWINIIA Ba CWDKHUINIHUJIAH XOCHJI OYJIaguraH TOPTHUINTA KapIIWIUK Kydd
MUHUMAaJl KMiiMaTra sra OYJIUINY mapTUAaH, IOMIIATKAY MAHKAHUHT 3HU Y UIIOB
Oepaétran KkariaMm TyOuWaa JeBOpJapu 3WWIAHTAH J3rarT XOCWUJ OYJIMaciIuru
HIapTUJaH, YKENCMMOH TMaHXaHWHI KaMpall KEHIVIMIM HIJIOB OepuiaéTran
najgaxca YHH TabCHUPH OCTHJAa TOPU3OHTAN TEKUCIMKIAp Oyiinua mapyajaHUIl
HIapTU/AH, Ul OpraHiapy Oopacujard KyHjaajgaHr mMacodanap MIUioB OepunaéTrad
KaTJIaM TYJIUK FOMIIATUINIIN [APTUAIAH, U1 OpraHiapy opacuaaru oyinama
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Macodamap 3ca yaap opacura TyInpoK, YCUMITUK KOJIIUKIapH Ba OeroHa yTiap
TUKWINO KOJIMACJINUIY IapTiapyuiad Keaud YUKKaH X0J1a aHUKIaH !,
JluccepTaussHUHT « JHEPTUsi-pecypcTeskaMKop TYNPOKKA HIIJIOB OepuIln
MAIIMHAJAPUHUHT TOPTUIITA KAPIIMJIMTW» 1e0 HOMIaHTaH OermHYH 000m1a
UNU1a0 YUKUJITaH SHEPTUS-PECYPCTEKAMKOP TYTPOKKA UIILIOB OEpHUIIl
MalIMHATAPUHUHT SHEPTUSXAKMIOPIUTHHHI COTUIITHPHUII MAaKCaAUa YIapHUHT
TOPTHUIITA KapPIIWJIUTHHN aHUKJIAI MMKOHWHH OepaJraH aHATUTHK OOFJIaHUIILIAp
OJIMHIM Ba ynap Oyitnda 8 Ba 9-pacmiapia TaCBUpJIaHTaH MalllMHajap
COJIMIITUPMA KaPIIUIUKIAPUHU TE3IMKKA OOFINK paBuIlAa y3rapuil rpadukiapu
(10-pacmra kapancus) Kypwian. by rpadbuxnapaan KypuHuO TypUOAUKH, SHT
KaTTa COJMUIITUPMA KapIIUIUK 9-pacMHUHT | cxeMacuaa TacBUpIIaHTaH MalTuHa
YUyH, 9HT KaM COJUIITHPMA KapIIminK dca 9-pacmuunr I cxemacuma
TaCBUpJIAHTaH MalllMHA YYyH OJIMHTaH. 1,5-2,5 M/c Te3nuk opaiuruaa 8-pacMHUHT
I cxemacuna TacBupiaHTaH MAllIMHAHUHT COTMIITHPMA Kapuuiuru 6,72-7,73
kH/mM Hu Tamkun atran 6ynca, 9-pacmuuHr Il cxemacuaa TacBUpiIaHraln
MarmuHaHuku 5,72-6,15 kH/m au Tamkwn stran, sseau 1,17-1,26 mapta kam
oynran. by mynnan ganonar 6epaauku, TypoKKa UIIOB OEpPUIIl MallliHA Ba
KYPOJUTAPUHUHT UII OpPraHJIapd TOMOHUAH KaHYaJIUK KYTI XaXMAaru TyIpoKKa
OYHWK KECHIII MAPOUTH/IA UIILJIOB Oepuiica YIIApHUHT TOPTHINTA KAPIITUINTH Ba
JeMaK, SHEPTHSIXKMIOPIUTH IITYHYATHK KaM OYI1a iu.



1,2,3,4-moc paBuiaa 8-pacMuuHT [ Ba 11 Ba 9-pacmuunr 1 Ba II-cxemanapuna TacBupiaHran
MallliHaJIap y4yH

10-pacym. Mmiiad YMKHIITaH 3HEPrUsi-pecypCeTe;KaMKOpP TYNPOKKA MILJIOB Oepuil
MALIMHAJAPUHUHT COJIMIITHPMA KAPIIWJIMIHHA XapaKaT Te3JIMrura 0or/IuK paBHIia
y3rapuin rpaduxiaapu

JluccepTallMs i HUHT « JHEPrusi-pecyperesKaMKop TYNPOKKA HILJIOB OepHIl
MAIIMHAJAPUHUHT UKTHCOAUH camapacu» 1e0 HOMJIaHTaH OITHHYM 600uaa
YTKa3WiIrad TaAKUKOTIap aCOCUAA NIIUTa0 YUKUITaH YU3eI-KYITUBATOp XaM/a
ACCUKECKNY-UyKYPIOMIIATKUYHUHT TY3WIUIIH, [IapaMeTpiIapy, 1ajla Ba KEHI
XYKaJVMK CHHOBJIAPUHUHT HATWKAJIAPU XaMJa UKTUCOANN KypcaTKuuaapu
KEJITUPWITaH.
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CunoBnapnaa unuiad YUKWITaH YHEPTUS-PECYPCTEKAMKOP YU3EI-KyITUBATOP
Ba CCUKECKUY-YYKYPIOMILIATKUY MaBXyJ YH3€I-KyJITUBATOP Ba ICCUKECKUY
JyKyprOMIIIaTKU4ra Hucbaran Topruiira Mmoc pasumaa 1,33-1,39 Ba 1,44-1,52
MapTa KaM Kapuiuk kypcarrad. [y cababnu ynap KyutaHwIranja uiuioB
Oepuiran xap Oup rekrap Maiion xucoodura 3,3-3,4 Ba 6,3-7,2 Kr Kam EKUIFH
capduaHras.

Nnab yukuiran MalmHaTIaApHUHT TEXHUK-UKTUCOANM KYpCaTKUUJIapUHU
aHuKJa Oyinya YTKa3uirad Xucoomaap yHU KYpcaTaIuKu, SHEPI s
pECYPCTEKAMKOP YU3EI-KYyJITUBATOP Ba ACCUKECKUY-UYKYPIOMIIIATKIY
Kyutanuwiarasaa 1 rexrap epra capguiaHagurad TYFPUIAH-TYFPU XapaxkaTiap MOC
paBuia 19,1 Ba 22,8 dhousra kamasau. byHuHT Hatrkacuga OMTTa MalllnHA
xucobura moc pasuiga 5863153 Ba 16831188 cym HUIMK UKTUCOAUN caMmapara
SPUITMIIHHAIN.

XVJIOCA

«Kam »oHeprus capdnald Tynpokka HIUIOB OepaguraH MalluHalapHU
SApaTUID MaB3yCHUJAru JOKTOPJIMK JOUCCepTanuscu Oyinda ommub Oopuirad
TaJIKUKOT/IAp HaTHXKAcuaa KyHuaaru Xyjiocaaap TakJIuM STHIIN:



1. Tynpokka MILIOB OepHIll MalTMHAJIAPUHUHT SHEPTUSXAKMIOPJIUTHY Ba Y3
HaBOaTHAa epiapra MWOUIOB Oepuliga 3Heprus cap@uHU KaMaTHpUIL YUYyH
yAAQpPHUHT HWII OpraHJiapuHU TYOpoK OWIaH OYMK KECHII [IapouTHa
TabCUPJIAIINIUIAPUHY, SbHU yiap €HOOIINIa OYUK ATaT KU IOMIIATWITaH 30HAJIap
MaBXyJl Oyiran najaxcajiapra TabCUp KypcaTUlUIApUHU TabMUHJIALI
Makcajra MyBOQUKIUP.

2. VTkaswiraH Hazapuii Ba SKCIEPUMEHTal TaAKUKOTIApra Kypa OYHK
KECHILl IIAPOUTUAA HILIAETraH HII OPraHJIApUHHUHI TabCUPH OCTHUIA TYHPOK
MaBXyJl €HOOII OYMK 3raT €KW IOMIIATUITaH 30Ha TOMOHTIA MyHajIraH ropu30HTal
TEKUCIUKIap Oyiinua mnapyasaHagu Ba Oy TyHpokKHH Jedopmanusian Ba
napyajamira Keragural 3Heprusi cappuHu KamanTupuO, TyNmpoKKa MIUIOB OepHIll
DHEPIrUAXAKMIOPIUIH Ba HII OPraHJIAPUHUHT TOPTHUIIra Kapmwiuruaa 1,8-3,5
MapTa KaManuImra oauo Keau.

3. WuuioB Oepuil Te3NMUrd Ba YYKYpJIUTHM OpPTHIIM OWJIAaH OYUK KECHII
HIAPOUTHA MUUTAETTaH MII OPraHJIAPUHUHT TOPTUIITA KAPUIMIMIK €MUK KEeCHUII
HIapOUTUAA HWIUIAETIaH WOl OPraHJIApUHUHT TOPTHUINTa KAPUIWIMIUIAH MOC
paBumiga 1,12 Ba 1,26 mapra kam OpPTUIIM yJIapHHU TYNPOKKA YYKyp Ba TE3KOP
ycyiiJia MIIUIOB Oepulia KyJularaHia loKopu camapa OepuIIMHY KypcaTaiu.

4. Epnapra unuioB Oepuliia TynpoKKa UIUIOB OepUll MalllMHAJAPUHUHT W
opranjapu TyNnpoK OWJIaH OYMK KECHII IHAPOUTHIA TabCHUPIAIIUIIIAPUHU
TabMUHJIAIl WYIM OWIaH SHEPTUAXaKMIOPIMKHHM KaMalMIIWra yJIapHU pamara
UKKH KaTop Ba /\-CHMOH INIaKJ/a >KOMJIAIITUPHUII, ylap TypH Ba MIAKIMHHU TYFPH
TaHnam xucoOura ospumwiagu. MW opranmapy pamara HMKKH Karop 3THO
KOWTaTUpWIrasaa OMPUHYM KaTOpAaru Wil OpraHjapH SICCU CUPTIM UKKUA EKJIH
NOHA, UKKMHYM KATOPHUHI MKKH YEKKACHJard WII OpraHjapu VHT Ba 4am Oup
TOMOHJIaMa, YJIap OpacH/ia XKOWJIAITaHIapu 3ca UKKU TOMOHJIaMa Y4 €KJIM IOHa,
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/\-CHMOH IIIaKiia *KOWJAINTUPHUITaHAa 3ca Xapakar HyHanuiu OYinad OupuHYU
KOWJIAIITaH MII OPraHM WMKKU €EKJIM TOHA, KOJraHjIapd 3ca YHr Ba yam Oup
TOMOHJIAMA Y4 €KJIM MIOHA KYPUHUILIN/A UIIJIAHUIIN KEPaK.

5. W oprannapu pamaga UKKH KaTop 3THO >KOMUIAIITUPUIITHU TYIPOKKa caés3
UILIOB OepuIlra MyJhKaJJIaHTaH KeHI KaMpPOBJIM MallnHajgapaa, /\-CHMOH TIaKiia
KOWNAIITUPUILIHA 3Ca TYNPOKKA YyKyp HILIOB OepajuraH KUYMK KaMpOBIIU
MalIMHanzap/Ja Kyaiam Makcaara MyBOQUK.

6. Tynpokka kam sHeprus capdiaran xoijaa cudariu uiuioB Oepuill yUyH
YU3eI-KyJATUBATOP IOMINATKAY MaHKACUHUHT TYIPOKKA KUpHIIl Oypuaru 25°,
VKENCUMOH TTaH)KaCUHUHT TYMPOKKA KUPHUII Oypuaru 25°, YKEUCMMOH TTaHkKa
KAHOTJIAPUHUHT oumiuil Oypuaru 60-80°, FoMIIaTKUY MaHKaHUHT SHU Kamuja S0
MM, YKEWCHMOH NMaHXaHUHT KaMpall KeHIUIY Kynu ounad 340 MM, FoMIIaTKuy
NaHXa WYY CUPTUHUHT Y3yHJIUTH Kamuaa 160 MM, roMIIaTkny Ba YKEWCHUMOH
naHxanap opacuaard kKyHaaianr Mmacoda kynu ounan 190 mm, roMImarkuyd Ba
VKENCUMOH TTaHXKayiap opacuaaru oyisama macoda kamuaa 660 MM OYaumm
TaBCUS dTUJIAJIN.

7. SICCHKECKHMY-YyKYPIOMILIATKMY MapKa3uil HII OPraHWHUHI TYHPOKKA
kupuin Oypuaru 25°, €HOOII WII OPraHUHMHT TYIMPOKKA KUpuIl Oypuaru 25°



€¢HOOIl WIN OpraHu KaHOTUHUHT ouwiauil Oypuarn 30-40°, mapkazuii Wi
OpraHWHUHT PHU KaMuaa 75 MM, €HOOII WII OPraHWHUHT KaMpall KeHIJIUTH KYTH
owran 250 MM, MapKa3uid UII OPraHy UIIYM CUPTHHUHT y3yHJIUru kamuaa 190 mm,
MapKas3uii Ba €HOOII WII OpraHjapy opacujard KyHiaaidaHr mMacoda Kymu Owiax
290 mmM, €énOomn uI opranjapy opacujard KyHuaimanr macoda kymu owmtad 250
MM, Mapka3uil Ba €HOOII Ul opraHiapu opacujaru oyitinama macoda kamuaa 950
MM, €HOOII HIII Opranjapu opacuaaru 6yiiaama macoda kamuaa 760 mm O6ynranga
TYNpOKKa KaM sHeprust capdiad, cudatiu 4yKyp UIUIOB OEpHIITa SPUILTUTIAIH.

8. Nnu1a® 4YMKuiaTrad Ynu3eN-KyJITUBATOP Ba SCCUKECKUY YyKYPIOMIITATKUIHIHT
TOPTUIITA KAPIIWIUTH MABKY]l YU3EI-KYITUBATOP Ba
SICCUKECKMY-YyKypIOMIIaTKK4ra Hucoaran moc pasumiaa 1,33-1,39 Ba 1,44-1,52
MapTara KamJINTH, YIapHU KyJlaranjaa xap Oup rekrap uiioB Oepuiiagural
MaiiJIoH xucooura Ekuiru capduau Moc pasuiiaa 3,3-3,4 Ba 6,3-7,2 kr ra
KaMaWTUPUIIHU TAbMUHJIANIN.

9. DHeprusi-pecypcTexaMKop YU3eI-KyITUBATOP Ba ICCUKECKAY
YyKYpIOMIIIATKMYHU KYJJIAIl epliapra UIuioB Oepuil yuyH capdiaaHaaurad
TYFPUIAH-TYFPU Xapaxkariapau Moc paBuiiia 19,1 Ba 22,8 dousra kamaTupuii
WMKOHUHM O6epu0, Oup iuinmga Ourra mammHara Moc pasuiia 5863153 Ba
16831188 cyMm ukTHCOAMI caMapara SpulIniIagy.
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HAYYHBIN COBET IO NPUCYXKJEHUIO YYEHOM CTENNEHU
JAOKTOPA HAYK 14.07.2016.7T.07.01 1P TAIIKEHTCKOM
HHCTUTYTE HPOEKTUPOBAHUA, CTPOUTEJIBCTBA U
IKCIIVIYATAIIUU ABTOMOBWJIBHBIX 1OPOI, TAIIKEHTCKOM
I'OCYJAPCTBEHHOM TEXHUYECKOM YHUBEPCUTETE,
TAIIKEHTCKOM UHCTUTYTE UPPUTALIUU U MEJIMOPALIUN,
HAYYHO-UCCIIEJOBATEJABCKOM UHCTUTYTE MEXAHU3AIIUAN
U DJIEKTPU®UKALIUU CEJIBCKOI'O XO3SICTBA, TYPUHCKOM
HNOJIMTEXHUYECKOM YHUBEPCUTETE I'OPOJIA TAIIKEHTA
HAYYHO-UCCJIEJOBATEJbCKUN HHCTUTYT MEXAHU3AIIMA U
JIEKTPU®UKAIIMU CEJIBCKOI'O XO3SMCTBA



NMMOMKWVJIOB KYTBU/I/IMH BOKNKOHOBHUY

CO3JAHHME MAJIOOHEPI'OEMKHUX MAILINWH JIJIA
OBPABOTKMU I1OYBbI

05.07.01 — CesIbCKOX03HCTBEHHbIEC U MEJIMOPATHBHbIEC MALLIMHBI.
MexaHu3zanus cejbCKOX03HCTBEHHBIX M MeJIHOPATUBHBIX padoT
(TexHHYeCKHe HAYKH)

ABTOPE®EPAT JJOKTOPCKOM JTUCCEPTAIIUHA

TAIIKEHT - 2016
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Tema TOKTOPCKOI IUCCEPTAIMM 3aperucTPUPOBaHa B Boicieil aTTecTallMOHHOH KOMUCCHH
npu Kaounere MunuctpoB Pecnydiauku Y30ekucran 3a Ne30.09.2014/B2014.3-4.T77

JloKTOpCKas iuccepranys BeIolHeHa B HaydHo-Hccien0BaTeIbckoM HHCTUTYTE MEXaHU3AIHN |
ANEeKTpU(UKALIN CETLCKOTO XO03SHCTBA.

ABtopedepar nuccepraund Ha Tpex s3bIKax (Y30€KCKOM, PYCCKOM, aHIJIMICKOM) pa3MelleH Ha
BeO-cTpaHmile 1o anpecy: www.tayi.uz u MubopmarmonHo-00pa3oBaTenbHOM mopraie «ZiyoNet» 1mo
azipecy: www.ziyonet.uz.

Hayunblii Tyxtaky3unes Adaycaanm
KOHCYJIBTAHT: JOKTOP TEXHUIECKHUX HayK, Ipodeccop



O¢duunanbHbie ONMOHEHTHI:
Mamaros ®@apmoH MypTo3eBUY TOKTOP TEXHUUECKUX

HayK, ipogeccop

AXMeTOB AINJI0eK AradeKoBuy
JTOKTOP TEXHUYECKUX HAYK

Myponos Hycpar MyprazaeBn4
JIOKTOP TEXHUYECKUX HayK

Benymas opranmsanusi: AO «BMKB — Agromash»

3amuTa COCTOUTCS «__ » 2016 . B 14% yacos Ha 3acemamuu Hayumnoro copera
16.07.2013.T.07.01 mpu TalIKeHTCKOM HMHCTUTYTE MPOEKTHUPOBAHMS, CTPOUTEIBCTBA M IKCIUTyaTalluu
ABTOMOOWJIBHBIX JIOPOT, TalllKeHTCKOM TOCYQPCTBEHHOM TEXHHYECKOM YHHUBEpPCHTETE, TalllKeHTCKOM
MHCTUTYTE WppUTalyd ¥ Meinopanuy, HaydHo-nmccienoBaTebckOM HWHCTHTYTE MEXaHU3aluu ¥
ANMEKTPU(PUKAINU CETBCKOTO X03s1iicTBa, TYpUHCKHM MOJUTEXHHYECKUM YHHBEpCHUTETE Topona TamkeHTa
mo anpecy: 100060, r. Tamkentr, mp. A. Temypa, 20. Tem./dakc: (99871) 232-14-79, e-mail:
tadi_info@edu.uz.
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BBE/IEHUE (anHOTAUMS TOKTOPCKOW AMCCEPTALINHN)

AKTYaJIbHOCTH M  BOCTPeOOBAHHOCTHL TeMbl auccepramuu. Ha
CETOAHSIIHUI JIeHb B MUPOBOM MPAKTHKE BEIyIee MECTO 3aHUMAaET 3PPEKTUBHOE
UCIIOJIb30BAaHUE D3HEPrUU M PECypcoB, pa3padOTKa W BHEAPEHUE B MPAKTUKY
TEXHOJIOTMM ¥ TEXHHUYECKHX CpPEICTB, O0OECIEeUMBAIONINX HX CcOepexeHHe.
OOpaboTka TIOYBBI SABISETCS CaMbIM DJHEPrOEMKHM TIPOIECCOM B  CEIIbCKO
XO3SIMCTBEHHOM TPOW3BOJACTBE, Ha KOoTOpyro 3arpauumBaercsa 40-50 % Bceit



pacxolyeMoil SHEpPruM Ha BO3JENbIBAHUE U YOOPKY CEIbCKOXO35HCTBEHHBIX
KYJBTYD. Ecmu y4ecTb, 9TO IS BO3/ICITIBIBAHMUSI pa3IMYHbIX
CEJIbCKOXO3STUCTBEHHBIX KYJIBTYp TO BCEMY MHPY KaKIblii roi oOpabarbiBaeTcs
Gonee 1,6 MuIIMapHa TreKTapoB 3eMIHM', CO3JaHHE PHEPro-pecypcocOeperarommx
MoYBOOOPA0ATHIBAIOIIMX MAIIIMH SBISIETCS OJHOW M3 aKTyallbHbIX MpoOiem. B
ATOM HampaBJIEHUU ONPEECICHHbIC YCIEXU TOCTUTHYTHI B BEAYIMX CTpaHAX MUPA,
B ToM umcie, CIIIA, I'epmanusi, Aamus, Utanus u ap., rae yuensercss ocodoe
BHUMAaHUE TMPUMEHEHHUIO MaJIOPHEPrOEMKHUX TEXHOJIIOTUH, MallMH U padouyux
OpraHoB [ 0OPabOTKH MOYBBI-.

B cenbckom xo3siictBe Y30ekucTaHa MPOBOAATCS LIMPOKOMACIITaOHBIE
MEpOTPUATHS. 10 CHWKEHHIO 3aTpar »dHEpruM IMpu o0paboTKe TMOYBBI H
OpraHU3aluu pa3paboTku " BHEJIPEHUS BBICOKOA(DPEKTUBHBIX
MOJIEPHU3UPOBAHHBIX MamuH. B 31Ol cdepe, B TOM uucie, ¢ HETbI0 CHIDKEHUS
3arpar Troproyee-CMa304yHbIX MAaTepHasioB, 3arpaT TpyAa U JAPYTUX H3IEPXKEK 3a
cuer  cOepeXeHHs]  JHEpruMd W PecypcoB, a  TakkKe  IOBBIIICHUS
POW3BOAWTEIFHOCTH  TIPOBEACH  PAl  HAyYHO-HCCIENOBATEIbCKUX  padoT,
HANpaBICHHBIX HAa CO3/aHWE€ MHHHMMAIBHBIX TEXHOJOTHH 00pabOTKM TMOYBHI, a
TaK)K€ MAIllMH JJI UX OCYIIECTBICHUIO.

B mMupe ans cHuKeHMs 3aTpaudBaeMOil PHEPrHuHM INpU OOpabOTKE MOYBBI
BXHOE 3HAUYCHHME MPUOOpETaeT yMEHBIIEHHWE TATOBOTO  CONPOTUBIEHUS
MOYBOOOPA0ATHIBAIONIMX MAIIIMH, 32 CYEeT MX YCOBEPIICHCTBOBAHHS Ha OCHOBE
oOecreueHns BO3IEUCTBUSA pabOYMX OPraHOB Ha MOYBY B YCJIOBHSIX CBOOOIHOTO
pe3aHus, T.€. 3a CUeT 00eCreueHusl B3auMOIEHCTBUS pabOYMX OPTaHoB C IJIaCTaMu
MOYBbI, UMEIOIIMMHU C OOKOBBIX CTOPOH OTKPBITBbIE OOPO3/bl WM Pa3phIXJICHHBIE
30Hbl. B 3T0ll o0O0macTu OCyHIECTBIEHUE LEJIEHANPABICHHBIX  HAy4YHBIX
VCCIICIOBAHUN SIBJIIETCS MPUOPUTETHOM 3aJadeu, IPU STOM BECbMa AKTyaJbHbI
UCCIIEJIOBAHUS B CIEAYIOLUIUMX HAalpaBiIeHUsX: pa3padoTKa HOBBIX CIIOCOOOB
nedopmalii M pa3pylleHUsT TMOYBBI C MEHBIIMMM 3aTparamMd dSHEPTUH;
YMEHBUIEHUE 3aTpaT 3HEPruu Mpu 0O0pabOTKE MOYBBI Ha OCHOBE COBMECTHOTO
IPUMEHEHHS HOBBIX CIIOCOOOB AeopMalii U pa3pylIeHUs] MOYBBI U CPEACTB €€
00pabOTKH; CO3JaHUE TEXHUYECKUX CPEACTB M MAallUH, OO0EeCHeuynBaroLIUX
00pabOTKy MOYBBI C MEHBIIIEH 3aTpaToil FIHEPrUU; pazpaboTKa MEHEE IHEPrOEMKUX
NAaCCHUBHBIX W AaKTHUBHBIX THUIIOB pabodWx OpraHOB i MAIIMH OCHOBHOMU
(rmyOokoi) 00paboTKM TOYBBI;, pa3paboTKa MalluH U TEXHUYECKUX CPENCTB,
pabouue oprabl, pabOTAIOIMIUX B YCIOBUSX CBOOOAHOTO pe3aHus Mpu 00pabOTKH

! www.fao.orgdocrep018i1688ri1688r03.pdf
2 www.agroru.com/blog/novinki_agromislennogo_kompleksa
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nouBsl. [IpoBe/ieHNE HAYYHBIX HCCIIEIOBAHUI N0 BBIIIEIPUBEAECHHBIM HAYYHO
MCCIIEIOBATEILCKUM HAMPABICHUSAM MOABEPKIAET AKTYaJIbHOCTh TEMbI JAHHOU
JIACCEPTALINH.

JlaHHOE AMCCEPTAlMOHHOE MCCIICIOBAHUE B ONMPEAECIECHHOW CTEIEHU CITYKUT
BBIIIOJIHEHUIO  3aJa4, ImpenycMorpeHHblx B llocranosnenun Ilpesuaenra
PecnyOnuku Y36exkucran Ne IITI-1758 ot 21 mas 2012 1. 3a «O mporpamme
JalIbHEUIIIEH MOJEPHHU3ALINH, TEXHUYECKOTO u TEXHOJIOTUYECKOTO



MEPEBOOPYKEHUS CEIIbCKOXO3IMCTBEHHOrO mnpou3BojicTBa Ha 2012 — 2016 roab»,
[ToctanoBnenun Kabunera MunuctpoB PecnyOonuku Y3oexucran Ne215 or 14
utonst 2012 roma «O Mepax oOecrieueHHs pead3aliy MPOrpaMMbl JajdbHeien
MOJEpHM3AlIMM,  TEXHHUYECKOTO W  TEXHOJIOTHMYECKOr0  MEPEBOOPYKEHUS
CEJIbCKOXO3SIMCTBEHHOTO TTpou3BoAcTBa Ha 2012 — 2016 roab», a Takxke B APYrux
HOPMAaTUBHO-TIPABOBBIX JTJOKYMEHTaX, IPUHATHIX B JaHHOU cdepe.

CooTBeTcTBHE HCCIEIOBAHUA ¢ MNPHOPUTETHHIMM HANPABJICHUAMH
Pa3BUTHS HAYKH M TEXHOJOrmil pecnyOauku. JlaHHOE ucCClieIOBaHKE
BBITIOJIHEHO B COOTBETCTBUM C MPUOPUTETHBIM HAINPABICHUEM PA3BUTUS HAYKU U
TexHoyioruit pecnyonuku II. « dHepreTuka, sHeprust U pecypcocoepeKeHue.

O0630p 3apy0eKHBIX HAYYHBIX HCCJIEI0BAHMII 1O Teme AMCCePTALMM.
Hayunbie nccnenoBanus, HalpaBiIeHHBIC HA U3yYCHHE TPOIECCOB nedopMaluy u
pa3pyIIeHus MOYBHI MO/ BO3/IEUCTBUEM pabOUUX OPraHOB MOYBOOOPAOATHIBAIOIINX
MaIluH ¥ pa3paboTKy CIOCOOOB CHIXKEHHSI UX JIHEPrOEMKOCTH, OCYIIECTBIISIOTCS
B BEyIINX HAYYHBIX IIEHTPaX U BBICIIUX
oOpa3oBareibHBIX YyUpexaeHusx wmupa, B ToMm uucie, B Cornell University,
Harvard University, University of Wisconsin-Madison, Texas A&M University
(CIIA), The Institute of agricultural engineering (Anrus), University of
Hohenheim, University of Gottingen (I'epmanus), University Bologna, Institute for
agricultural mechanization (Mrtanus), China Agricultural University (Kuraii),
BcepoccuiickuM ~ MHCTUTYTOM — MeXaHu3auud, UYensOMHCKUM  MHCTUTYTOM
MEXaHHM3alMU 1 dIEKTpudUKaIuu cenbckoro xo3siictra (Poccuiickas denepanus),
benapycckoil HalMOHAJIBHOM aKaJAEMHUENM MEXaHU3AlMU CEJIbCKOIO  XO3sMCTBA
(Pecnybnuka benapych), YKpaHCKMM Hay4HO-HCCIIEIOBATEILCKUM HHCTUTYTOM
MEXaHu3alluu  CelbCKOro  xo3siictBa  (Ykpaumna), Kazaxckum  Hay4yHO
UCCJIEIOBATEIbCKUM HWHCTUTYTOM MEXaHM3allud U SIEKTPUPUKAIMN CEIbCKOTO
xo3siictBa (Kazaxcran), UHCTUTYTOM MeXaHU3aIUU U AIIEKTPUPUKALUU CETHCKOTO
X03siicTBa,  TalIKEHTCKUM  TOCYJapCTBEHHBIM  arpapHbiM  YHHUBEPCUTETOM,
AnmmkanckumM U CaMapKaHACKHM  CEJbCKOXO3SIICTBEHHBIMU  HHCTUTYTAaMU,
TamkeHTCKUM WHCTUTYTOM METHOpAIlMU U uppuranuu u KapimmHcKkuM HHXEHEPHO
HKOHOMUYECKUM UHCTUTYTOM.

B pesynbrare uccienoBanuii, IpOBEIEHHBIX B MUPE 110 U3YYEHHIO ITPOLIECCOB
nedopmarii ¥ pa3pyIieHus TOYBEI M 00ECIICYCHUIO YHEPTOCOCPEIKEHUS TTPU

30630p 3apy6GeKHBIX HAYUHBIX HCCIEIOBAHHIT IO TeMe TUCCEPTAIHH OCYIIECTBIISIICS Ha OCHOBE:
http://www.greatplainsag.com/ru /354/vertical-tillage-fall; https://www.uni-hohenheim. de/insti-tution/institut-fuer
agrartechnik: http://study.com/ agriculture_schools.html; http:// www.agr. unizg.hr/en/article/337/department of
agricultural engineering; https:// en.wikipedia. org/wiki/ Texas A%26M _University; https://www.tamu.edu/;
http://english.cau.edu.cn/col/col5408/ index.html u gpyrux ucTouHMKAX.
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00paboTKe 3eMelb MOMYYEHBI PsiJl HAyYHBIX PE3YJbTaTOB, B TOM YHCIIE: CO3JaHBI
o4yBoOOpadaTkIBarOle MaIMHbBI, BO3JECHCTBYIOIINE HA TTOYBY 3a CUET PA3TUYHBIX
nedopmaru (pacTsHKEHUS, CXKaTUs, CKpYYHBAHUS, M3THO M CMSATHE) Ha OCHOBE
W3Y4YEeHHUS TPOIIECCOB AehOpMalMi W Pa3pylIeHUs IMOYBBI IMOJA BO3JACHCTBHEM
paboyux OpraHoB B BHUJE JIByXTPaHHOTO U  TPEXTPAaHHOTO  KIWHbHEB



(Bcepoccuiickuii UHCTUTYT MeXaHu3aluu, benapycckas HalMOHajdbHAs aKaJaeMus
MEXaHU3allud  CEJIbCKOTO XO3KCTBA); Pa3paOOTaHbl MAIIMHBI M TEXHUYECKHE
CpeacTBa st

0e30TBaJIbHONM 00paboTku TouBbl (Bcepoccuickuii MHCTUTYT 3emilefieusl U
3alUTHl TOYBBI OT 3po3uu, Kazaxckuil HayyHO-MCCIIEOBATENbCKUI WHCTUTYT
MEXaHW3allud W  DJJIEKTPU(PUKAIMU  CEJIbCKOTO  XO3SHCTBAa);  CO3MAaHbBI
OYBOOOPa0ATHIBAIOIME MAIIUHBI C BpAlIAIOIIUMCA padOYMMH OpraHaMu JJis
nepeyBlaXHEHHbIX  30H  (YenmsaOWHCKMIT ~ WHCTUTYT  MEXaHM3alluu U
ANEKTpUPUKAIIUU CETHCKOTO XO35MUCTBA, YKPAUHCKUN HAYYHO

WCCIICJIOBATEIHCKUI NHCTUTYT MEXaHHU3AIUU CEeITLCKOTO XO3sCTBa); pa3paboTaHbl
TEXHUYECKHE CPEJCTBA, MPUMEHsIeMbIe TpU 00pabOTKe MOYBHI U OMPEAENEHBI UX
cocTasysitomue dHepro3arpar u nytn ux cHmwkeHus (Cornell University, Harvard
University, Texas A&M University (CIIA), UHCTUTYT CeIbCKOXO35HCTBEHHON
texHuku (Anrmus), University of Gottingen (I'epmanust), UHCTUTYT MexaHU3auu
cenbekoro xo3siictBa (Mtanus)); pazpaboTaHbl CrIOCOObI MTPUMEHEHUS YM3ETbHbBIX
IUTyTOB BMECTO OTBAJIBHBIX W CHCTEMa  KOMOWHUPOBAHHBIX MAIUH IS
COBMEIICHHOTO BBITIOJIHEHUSI PA3TUYHBIX  TEXHOJOTHYECKHX MPOIECCOB TIO
o6padotke mouBbl (China Agricultural  University (Kwurtait), Lemken Ltd
(I'epmanust), John Deere (AKII), Kverneland Ltd (Hopserus), The company of
Kuhn (®panamms), Nardi (Mtamus)).

B Mupe mo wu3yyeHHIO MpOLECCOB AePopMalud W pa3pylICHUs MOYBHI,
YMEHBIIECHUIO 3aTpaT JHEPruud Mpu ee 00paboTke MO psAy NPUOPUTETHBIX
HaMpaBICHUI MPOBOJATCS MCCIEIOBAHMS, B TOM YHCIIE: UCCIEA0BaHNE MPOIIECCOB
nebopManui U pa3pylIeHWd TOYBBI B  HAmpaBlICHHUH  OOECTeUeHUs
IHEProcOEepeKeHNs; pa3paboTKa MAIIMH U TEXHUYECKUX CPENICTB, OKA3hIBAIOIIINX
MUHUMaJNbHOE  BO3JEHCTBME Ha TOYBY; CO3/JaHME paboyMX  OpraHoB,
o0ecrneynBaIIMX 3aMEHy TPYUIUMXCA TOBEPXHOCTEH paboyux  OpraHoB
BpallalOIMUMUCS ~ pabouMMU  TMOBEPXHOCTSIMH;  pa3paboTKa  TEXHOJIOTHA,
o0ecreunBaroImX 00paboTKy MOYBBI  MAaJIOTO o0bema; CO3/IaHMe
KOMOWHHUPOBAHHBIX MAIIIMH, UMEIOIINX TACCUBHBIE U aKTUBHBIE paboune OpraHbi;
pa3paboTka MamMH g 0€30TBajbHOW OOpPa0OTKM TMOYBBI BMECTO TITyOOKOM
OTBAJIbHOW 00pabOTKHU.

CreneHb H3y4eHHOCTH MPpoOiaeMbl. Bompochl M0 U3y4YEHHIO MPOIECCOB
nedopmalii 1 pa3pyieHus TOYBBI M TPYHTA MO/ BO3ICUCTBUEM pabOunX OpPraHoB
MaluH U pa3paboTka Ha HUX OCHOBE TEOPETUUYECKUX M MPAKTUYECKHX OCHOB
CO37aHMs MAIIMH U OPYAHid, 00€CTIEUNBAIOIINX KAYECTBEHHYIO 00OpabOTKY MOYBHI C
MUHUMAJNbHBIMU 3aTpaTaMH SHEPTUH, a TaKXKe MO pa3padoTKe aHAJUTHUYECKUX U
AMIUPUYECKUX 3aBUCHUMOCTEH, YUUTHIBAIOIINX Pa3audHbie (HAKTOPHI, BIUSIOIINE
Ha OTU TPOILIECCHl U MO CO3JaHUI0 MAIIMH M OPYIUHA C MEHBIIUM TATOBBIM
COTIPOTUBIICHUEM pPACCMOTPEHBI B paboTax psAa YYEHBIX, B TOM UHUCIE:
B.IL.T opsiukuna, B.A.Xenmurosckoro, A.H.3enenuna, I'H.Cuneoxosa,
B.B.bopoakuna, B.I.Kuptoxuna, A.J.Koolena, J.V.Stafforda u apyrux. B stux
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HCCIIEIOBAHUSX CUUTAJIOCH, UTO Pa3PYILICHUE MTOYBBI MPOUCXOIUT 32 CUET
nedopmaluu CABUTa WK pa3phiBa.



WccnenoBanusi, cBs3aHHbIE € pa3pabOTKOM 3HEpropecypcocOeperarmmx
MalllMH C BBICOKMM Kaue€CTBOM pPabOThl HAa OCHOBE HCCieAOoBaHUs jaedhopmaiuu
MOYBbl AKTUBHBIMU M MACCUBHBIMH Pa0OUYMMHU OpraHaMH B BHUJE JBYXTPAHHOIO U
TPEXTpaHHOTO KJWHA, (PYHKIMOHUPYIOIIUMU B YCIOBUAX OJOKHPOBAHHOTO
pe3anus nouBbl npoBeneHbl A.T.Baruneim, A.C.KymnapesbiM, [1.H.bypuenkoi,
HO.®.HoBukoBbiM, A.U.Jlepenackunom, B.IL.J[psikoBbiM, G.Baraldi, F.Perri,
W.R.Gill, A.Geikie, J.Lucius, E.Mekyes, K.Kromer, R.Soucek, S.Anisch, S.Woif,
R.Koller, G.Sitkei, P.M.boiimeroBeiM, M.M.MypanoBbiM, A.X.XamIKueBbIM,
B.A.Cepruenko u apyrumu. Pa3zpaboraHHble B pe3yibTaTe 3TUX IPOBEIECHHBIX
UCCIIEIOBAHUM MAaIllMHBl W TEXHUYECKHE CPEJICTBAa MPUMEHSIOTCA B cdepe
CENIbCKOTO XO35IMCTBA U JOCTUTHYTO B OMNPEIEICHHONW CTENEHU MOJIOKHUTEIbHBIE
pE3YJIbTAThl B 3TOM HaPaBJICHUU.

WccnenoBanus, MOCBSAIIEHHBIE K BOPOCAM CO3/aHUS MAIWH JJIs TITyOOKOH U
MOBEPXHOCTHOM OOpabOTKH IMOYBBI C MEHBIIMM TATOBBIM CONPOTUBIECHUEM U
3arparamu 3Hepruu TnpoBeAeHbl K.Araya, K.Kawanishi, W.b.bopucenkoii,
B.B.bnennbixom, B.M.BeroxunbiM, A.Tyxraky3ueBbiM, ®.M.MaMaToBbIM,
N.T.OpraiieBbiMm, A.A.AXMETOBBIM, H.M.MyponosbiM, b.C.Mup3aesbim,
A.A.HacputaunoBeiM, b.B.XymBakToBHIM W  ApPYyrMMH  y4YeHbIMU. MMmu
pazpaboTaHbl o4YBoOOpadaThIBarOIINe MaIlUHBbI, HUMEIOIINe HOBBIE
KOHCTPYKTHUBHBIE CXEMbl U TEXHHUUYECKHE PEIICHUS, ONPEEIECHbl NX ONTUMAJIbHbIC
napameTpbl U peXKUMbl padoThl. OHAKO, B BBIIICYKA3aHHBIX HCCIIECIOBAHUSAX HE
MCCJIEIOBaHbI MPOIECChl AedopMalii M pa3pyllieHus MOYBbI MOJ BO3ACHCTBUEM
pabouux OpraHoB B YCIOBHSX CBOOOJHOTO pe3aHMs, a TakKe HE pacKphiTa
CYIIHOCTh  YMEHBIIEHUS HX TATOBOIO COMPOTUBICHHS B 3THX YCJIOBUSIX U B
HEJOCTAaTOYHOM  Mepe W3Y4YeHbl BOIPOCHI Pa3pabOTKU Majo SHEPrOEMKHUX
O0YBOOOpA0ATHIBAIOIIMX MAIIUH Ha 3TOM OCHOBE.

CBsi3b TeMbl JHMCCEPTAMU C HAYYHO-HCCJIEI0BATEJbLCKUMH padoTaMu
HAYYHO-HCCJIEI0BATEJLCKOI0 Y4Ype:KIeHHsl, IJe BbINOJHEHA NCCePTaIHs.
JluccepTallMOHHOE  MCCJIEIOBAHUE BBINOJIHEHO B paMKax IUIaHA HAy4YHO
UCCIeIOBaTeNbCKUX paboT HayuHo-uccienoBarenbckoro MHCTUTYTAa MEXaHH3AIHHA W
SNCKTPUPHUKALMK  CEIbCKOTO  XOo3siiicTBa 1Mo  Hay4dHbiM  npoekram  KX-4d-09
«Pa3paboTka MEXaHHMKO-TEXHOJIOTHYECKHX OCHOB TpOIeccoB nedopmaruu u
pa3pyuieHus Mo4YBbl ¢ HauMeHbleln 3arparoit s3Heprun» (2007-2011) u no KXUM-2-
004-2014 «BHenpenue B IpOU3BOJACTBO MIPOMBIILIEHHBIX 00pa30B IHEPTO
pecypcocOeperaroiiero un3ens-KyaruBatopa» (2014-2015).

Heabio uccaenoBanms sBIsSETCS pa3paboTka sHEPro-pecypcocdeperaronmx
OYBOOOPA0ATHIBAIOIINX MAIIWH ¢ PabOYMMHU OpraHaMU B3aWMOJCUCTBYIOIIUMH C
MIOYBOM B YCJIIOBUSIX CBOOOJTHOTO pe3aHUsI.

3aga4m uccIe0BAHMS:

CUCTEMHBI aHaldu3 COBPEMEHHOTO COCTOSHUA TEOPUM M MPAKTUKU
UCCJIEIOBaHUS M CO3[aHusl MAIlMH, 00€CIEYUBAIOIINX KAYECTBEHHYIO 00pabOTKY
MOYBBI MPU MUHUMAJIBHBIX 3aTpaTax SHEPruu;

pa3paboTKa MEXaHWKO-MAaTeMaTUYECKUX MOJIEIEN MPOLIECCOB Ae(OpMallui U
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pa3pyIIeHus MMOYBHI MO/ BO3ICUCTBHEM pabOUnX OpraHOB, (YHKIIMOHUPYIOIINX B



YCJIOBHSIX CBOOOJTHOTO pE3aHus;

pa3paboTka HHEPro-pecypcocOEperamIiero MmiocKope3a-riTy00KOPhIXIUTENS
JUIT OCHOBHOM OOpaOOTKHU TOUYBHI ¢ paOOYMMHU OpraHAMH, B3aUMOJCHCTBYIOIIUMHU
C MOYBOM B yCIIOBUSX CBOOOJHOIO PE3aHUS;

pa3paboTka  DHEPro-pecypcocOeperaronero  4um3ens-KyabTuBaropa IS
MPEANnoCceBHON 00pabOTKM MOUYBBI ¢ pabOYUMHU OpraHaMu, B3aWMOAECUCTBYIOIUMHU
C TIOYBOH B YCIIOBUSAX CBOOOJHOTO PE3aHMUS;

U3TOTOBJIEHUE SKCIIEPUMEHTATBHBIX 00Pa3I0B SHEPrO-PECYPCOCOEPEraromnx
OYBOOOPa0aTHIBAIOIIUX MALINH U IPOBEIECHUE UX UCIIBITAHUMN; TPaKTHUECKast
anpobarus pazpaboTaHHBIX YHEPTO-PECYPCOCOSPETaroInX
0YBO0OpaOATHIBAIOIIMX MAUIUH IPU OCHOBHOM (TITyOOKOM) M MPEaoCEeBHOM
00paboTax MOYBHI.

O0beKTOM  HCCJEA0BAHHUSl  SIBISIOTCS  MOYBa, paboyue  OpraHbl,
B3aMMOJICUCTBYIOIIME C TOYBOM B YCJIOBHMSIX CBOOOAHOIO pe3aHUsi, MPOIECCHI
nedopmaliii M pa3pylIeHHs] TOYBBI, a TakKXkKe DSHepro-pecypcoOeperaroiime
MOYBOOOPaAOATHIBAIOIINE MAIIIMHBI.

IIpenmer ucciaenoBaHus npoueccsl aedopmaly U pa3pyuieHus: MOYBbI MO/
BO3/I€MCTBHEM PabOYUX OPraHOB B YCIOBUSIX CBOOOIHOTO PE3aHHUs, OINUCHIBAIOIINIE
UX MaTeMaTUYeCKUe MOJIENIM U aHAIMTUYECKUE 3aBUCUMOCTH, IMapaMeTphl padoyux
OpraHoOB, B3aMMOJECHCTBYIOIIMX C IMOYBOM B YCJIOBHUSIX CBOOOJHOIO pe3aHUs U
3aKOHOMEPHOCTH HM3MEHEHMS Ka4eCTBEHHBIX M HSHEPreTHUYECKUX MOoKa3aTeleld hx
paboTHI.

Metonsl uccienoBanus. B npoBeneHnn nccie10BaHu IPUMEHEHBI METO/IbI
CHUCTEMHOT0 aHau3a, GyHIaMEeHTaIbHbIE 3aKOHbI M MPaBUJIa BHICIIEH MaTeMaTUKU
Y TEOPETUYECKON MEXaHUKH, TEOPUS KIIMHA, a TAKXKE aHATUTHYECKUE, rpado
aHAJIMTUYECKNE METO/bI, METOIbI CKOPOCTHOM KUHOCHEMKH U TEH30METPUPOBAHUS
Y UCIIOJIb30BaHbI CYIIECTBYIOIINE HOpMaTuBHbIe TOKyMeHTHI (Tst 63.02.2001, Tst
63.04.2001 u Tst 63.03.2001).

Hayynasi HOBH3HA HCCJIeIOBAHMS 3aKIIIOYAETCA B CIEAYIOIIEM:
pa3paboTaHbl TEXHUYECKUE PELICHUS s AeOopMAaIiK U Pa3pyIIeHHs] IOUYBBI MO
BO3/ICMCTBHEM PabOUYMX OPTaHOB B BUJIE TPEXTPAHHOTO U BEPTUKAJIBLHOTO KJIMHBEB,
paboTaIIKMX B YCIOBUSIX CBOOOHOTO PE3aHUs;

pa3zpaboTaHbl TEXHOJIOTUYECKUE u KOHCTPYKTHBHBIE CXEMBI
SHEpProcOeperamwIero  4u3ens-KyJapTuBaropa ¢ pabouuMH  OpraHamu,
(YHKIMOHUPYIOIIUMH B YCIOBUSAX CBOOOAHOTO pE3aHMs, MPUMEHSIEMOIo IpHU
MPENNOCEeBHON 00pabOTKE MOYBHI;

pa3paboTaHbl TEXHOJOTMYECKHME M  KOHCTPYKTUBHBIE CXEMbl MEHee
HYHEProEeMKOro IUI0CKOPE3a-IyOOKOPBIXIUTENS, OCYIIECTBISIONINI 0e30TBaIbHOM
TyOOKOM 00paOOTKH TTOYBHI;

CO37aH KOMIUIEKC AHAJUTUYECKHX 3aBHUCHUMOCTEM UM MaTreMaTH4eCKHX
MoJeNel A MpoueccoB aedopMaluid U pa3pyLIeHHs MOYBbI 10JI BO3AECUCTBUEM
paboyux OpPraHoB B BHJI€ TPEXTPAHHOTO M BEPTUKAJIHLHOTO KIMHBEB, pPAOOTAIOIINX
B YCJIOBHSIX CBOOOJTHOTO pe3aHus;

OTIpe/IeNICHbl XapaKTePUCTUKN N3MEHEHHS KaYE€CTBEHHBIX U DHEPTETUICCKUX
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nokasarejieii paboTbl pabouMx OpPraHOB, B3AMMOJEHCTBYIONIMX C TIIOYBOM B
YCJIOBHSIX CBOOOJIHOIO pe3aHusi, B 3aBUCUMOCTH OT MX MapameTpoB, IITYOUHBI
00pabOTKH U CKOPOCTH JIBH>KEHHS.

IIpakTuyeckne pe3yJbTaThbl HCCIAETOBAHUSA 3aKITIOYAIOTCS B CIEAYIOMIEM:
pa3paboTaH 3HEpro-pecypcocoeperammuii Yu3eb-KyJIbTHBATOP,
o0ecreunBaoIINi CHI)KEHUE 3aTpaT YHEPTUHU U TOBBIIIEHHUE TPOU3BOIUTEILHOCTH
paboThI MpHU MPEANOCEBHON 00padOTKE MOYBHI;

pa3paboTaH MaIOPHEPTOEMKHI pecypcocOeperarominii IiocKope3-riy0oKo
PBIXJIATENb 17151 0€30TBAIBHON TITyOOKOM 00paOOTKH MOYBHI MO/ 3€PHOBBIE,
MOBTOPHBIE U KOPMOBBIE KYJBTYPHI;

IpU IPUMEHEHUH pa3paboTaHHBIX SHEPTO-PECYPCOCOSPEraronx Yu3ens
KyJBTUBATOPA ¥ IJIOCKOPE3a-TITyOOKOPBIXIUTENS B (DePMEPCKHUX X03HUCTBAX
JOCTUTHYTO CHIDKEHHUE 3aTpaT TOPIOYETO U APYTUX 3aTparT, a TAKXKE MOBHIIICHHUE
IPOU3BOAUTEIHLHOCTH PAOOTHI.

JI0CTOBEPHOCTH Pe3YyJIbTATOB HCC/eA0BaHUsA. J[0CTOBEpHOCTh pe3yJbTaToB
UCCJIEIOBaHUS  TOATBEPXKIAETCS TEM, UTO MPOBEJACHHBIE TEOPETUUYECKHE
UCCIIEJIOBAaHUS OCHOBAaHbI Ha (yHIAMEHTANIBbHBIX 3aKOHAX ©  MpaBUiax
TEOPETUYECKOM MEXaHMKM U BBICHIEH MaTeMaTHKH, JKCIEPHUMEHTaJbHbIC
UCCIIEIOBAHUS MPOBEJCHBI C HCIIOJIb30BAHUEM COBPEMEHHBIX METOJIOB U CPEICTB
U3MEpPEHUN, aJIeKBaTHOCTHIO TOJYYEHHBIX pE3YJIbTAaTOB TEOPETUYECKUX U
OKCIEPUMEHTANBHBIX  HWCCIEOBAHMI, BHEAPEHWEM B TPAKTUKY BBIBOJIOB,
OPEeUIOKEHUH W PEKOMEHAAlWN, MOATBEPKICHHUEM TOJYUYEHHBIX pPEe3yIbTaToB
BBIIIECTOAIIMMUA ~ KOMIIETEHTHBIMH ~ OpraHamu,  pe3yJibTaTaMd  HCIBITAHHM
pa3paboTaHHBIX YHEPro-pecypcocOeperaronmx Yu3ems-KyJTuBaTopa U MmiIocKkopesa
[Ty OOKOPBIXJTUTENS.

Hayynasi ¥ mnpakTHyeckass 3HAYMMOCTh pPe3yJbTaTOB MCCJIeIOBAHMS.
Hayunast 3Ha4MMOCTb pE3YyJIbTAaTOB MCCIEAOBAaHUS 3aKJ04aeTcsi B pa3paboTke
TEXHOJIOTUYECKMX M KOHCTPYKTUBHBIX CXEM MalIuH ¢ pabodyuMH OpraHami,
(GYHKIMOHUPYIOIIUMH B YCJIOBHSIX CBOOOJHOIO pE3aHMs, O00€CHeUunBaAONINX
Ka4eCTBEHHYIO 00pabOTKy MpH MPEANOCEBHON U 0€30TBaIbHON 00pabOTKE MOYBHI
C MEHBIIEN 3aTpaToN SHEPIHM, A TAKKE MEXAHUKO-MAaTEMaTHUYE€CKUX MOJEIEeH U
aHATUTUYECKUX 3aBUCUMOCTEH, OTKPBIBAIOIIUX CYIIHOCTh JAehopMalvu U
pa3pylieHus MOYBbI B IPOIECcce UX PabOTHI.

[IpakThdeckass 3HAYMMOCTb PE3YJIbTaTOB HCCICHOBAHUS 3aKIIOUaeTCs B
CHIDKEHHE 3aTpaT pacxofa TOIUIMBA, MAarepualoB M 3aTpaT TpyAa, a TakkKe B
MOBBIIICHUE TPOU3BOJUTEILHOCTH pPabOThl TPU MPUMEHEHUU pPa3pabOTaHHBIX
AHEpPro-pecypcocOeperaronux nouBooopadaThBAONIMX MAIIUH. MeXaHuKo
MaTeMaTH4eCKue MOJETM U AaHAJIUTHYECKHE 3aBUCHUMOCTH, OIHMCHIBAIOIINE
mporeccel  aAedopManid M pa3pymIeHUs TIOYBBI  pabOuYMMH  OpraHaMH,
(YHKIHOHUPYIOIIUMHU B YCJIOBHSIX CBOOOJHOIO pEe3aHHs MOTYT HaWTH LIMPOKOE
NpUMEHEHUE  TpuU CO3IaHMHM  CHCTEMBI  DHEPro-pecypcocOeperaronmx
MOYBOOOPAOATHIBAIOIINX MAIIIHH.

BHenpenue pe3yabTaToB uccjienoBanusi. Ha ocHOBe MoMydeHHBIX pe3ylbTaToB

1o pa3paboTKe MaIOIHEPTrOEMKHX MAIllH JJi1 00paObOTKU MOYBKI: pa3paboTaH



MIPOMBIIIIEHHBIN 00pa3en] KoMOMHUpoBaHHOU MamuHbl KM-3,0,
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KOTOPBIM 32 OJMH MPOXOJl PA3PBIXJISIET BEPXHBIM CIION MOYBHI, BEIPABHUBAET €€ U
o0pa3yeT MEeIbKOMKOBATBIM CiOW A ceBa ceMsiH (cmpaBka oT 4 oktsa0ps 2016
rona Ne02/13-2016 Accoumanuu «Y3arpomamicepBuc» PecrnyOnuku Y30eKkucTaH).
KomOununpoBanHas MaimHa, pa3paboTaHHas Ha OCHOBE MOJIYYEHHBIX pPE3yIbTaToB,
IpY MPUMEHEHUH Ha MPEAIN0CEBHON 00pabOTKe MOYBBI
o0ecreunBaeT CHUYKEHUE HKCILTYyaTalluOHHBIX PACXOJI0OB;

pa3paboTaHbl  BHEpro-pecypcocOeperaromue  4u3elb-KyJIbTUBATOP U
MJI0CKOPE3-ITTyOOKOPBIXJIUTENb, MPUMEHSIEMbIE MPU OCHOBHOW M MOBEPXHOCTHOM
00paboTKe MOYBBI, ¥ BHEAPEHBI B (PEPMEPCKUX XO3AMCTBAX SHTUIONBCKOTO U
Ky#nuupuukckoro paiioHoB TakeHTckoro obGiacta (crpaBka oT 8 ampens 2016
roga Ne(02/23-511 MuHucTepcTBa CEIBLCKOTO M BOJAHOTO X03siiicTBa PecmyOmuku
V30ekucran). BHenpeHnue B mpakTUKy pe3ylIbTaToB MPUBEIET K CHIDKEHUIO pacxofa
ropro4ye-cMa3ouHbix MarepuaioB B 1,3-1,4 pa3a, marepuanbHbIX pacxoioB Ha
19,1-22,8 %, a Tak>ke MOBBIIIEHUIO MPOU3BOAUTEIHLHOCTH TpyAa B 1,3-1,5 paza;

HOBBIE HAyYHO-TEXHMUYECKHE pelieHuss 1o naeopmManuu U pa3pyuieHUU
MOYBBI TIOJT BO3JACHCTBHEM pPabOYMX OPraHOB B BHJAE TPEXTPAHHOTO W
BEPTUKAJIBLHOTO KJIWHA, paboTaronMxX B YCIOBUAX CBOOOMHOTO pe3aHusd
WCIIOIb30BaHbl B rpaHTOBOM Ipoekre KX®D-2-003 «Pa3paboTka HaydyHBIX OCHOB
CO3aHUs MOOMJTHBIX 3HEPro-pecypcocoeperaronmx arperaTroB TUISI
OJTHOBPEMEHHOT'O BBITIOJIHEHUS PA3JIMUHBIX TEXHOJOTMYECKUX TMPOIECCOB B
CEJIbCKOXO3SMCTBEHHOM mpou3BoAcTBe» (2012-2016 rr.) mpu BeIOOpE THUMA H
dbopMbl  pabouyMX OpraHOB KOMOMHUPOBAHHOW MAIIMHBI JJIS TPEANOCEBHOM
00pabOTKN MOYBBI, COCTOSALIEH M3 CEKIIM, HABEIIMBAEMbIX HA TPAKTOP CIepeau U
C3a/1M, ONTHMaJIbHOM pa3MELIEHUH HX HA pamMe, ONpPEIEICHUU NPOAOIBHOIO U
MOTIEPEYHOTO PACCTOSHUN MEXKTy pabOuyuMU OpraHaMu, UX YCTAHOBOYHBIX YIJIOB H
IIMPUHBI 3aXBaTa, a TAK)K€ CKOPOCTU JIBHXKEHHUsI arperara (CrpaBka OoT 7 OKTAOps
2016 roma NedTK-03-13/671 Komurera KOOpIMHALMM Pa3BUTHS HAYKU H
texHosioruit PecnyOnuku Y30ekuctan). [IprumeHeHne HaydHOro pesynibrara J1ajio
BO3MOXXHOCTb ~ CHU3UTh  JHEPrOEMKOCTb W  MarepUajJOeMKOCThb  HOBBIX
0YBO0OPAOATHIBAIOIIMX MAIIMH, 00ECTIEYUTh TPOYHOCTH UX PAOOYMX OPTraHOB.

Anpofauus pe3yJabTaTOB HCCIAEA0BAHUA. Pe3ylbTarel uccaeq0BaHUN
€KETOIHO PacCMAaTPUBAIUCH allPpOOAIMOHHON KOMUCCHEH Y30€KCKOTO HayuHO
IIPOU3BOJICTBEHHOIO LIEHTPA CEIBCKOro X03511cTBa 1 HayuHo-Hccnea0Bareabckoro
WHCTUTYTa MEXaHU3AIUHU U DJIEKTPUDUKAIIUN CETHCKOTO XO35HUCTBA U OBLITN
OILICHEHBI MOJIOKUTENIbHO, OTYETHI 0OCYXACHBI HA YUEHOM U HAYYHO-TEXHUYECKOM
COBETaX MHCTUTyTa. BMecTe ¢ TeM, pe3yabTarsl anpoOupoBaHbl Ha 21
HAYYHO-TIPAKTUYECKUX KOH(MEPEHIUAX, B TOM YUCIIE HAa 3 MEXKTYHAPOTHBIX:
«European Applied Sciences: modern approaches in scientific researches»
(Stuttgart, 2013), «CoBpeMeHHbIE MaTepUaJIbl, TEXHUKA U TEXHOJIOTHHU B
MammHocTpoeHun» (Anamxkan, 2014), «CoBpeMeHHbIE TEHACHIIUU PA3BUTHS
arpapHoro komiuiekua» (Conenoe 3aitmunie, 2016).

Ony0/MKOBAaHHOCTH Pe3yJbTaToB HcciaenoBanus. [lo Teme nuccepranuum
omyOJIMKOBAaHO Bcero 36 HayyHbIX pa0OoT. M3 Hux 11 HayuyHbIX cTaTed, B TOM YHUCIE



8 B pecnyOJIMKaHCKUX U 3 B 3apyOeXHBIX JKypHajaX, peKOMEHJOBaHHbIX Bricuiei
arTecTaluOHHOW komuccuel Pecryonuku Y30ekucTan Juisi myOiuKauu
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OCHOBHBIX HAyUYHBIX PE3yJbTAaTOB JOKTOPCKUX JAUCCEPTAIIUM.
CrpykTtypa m 00beM auccepraunmu. Jluccepranus COCTOUT U3 BBEACHUSA,
IIECTH TJIaB, 3aKJIIOYCHUS, CIHCKA HCIOIb30BAHHOW JIMTEPATYPhl U MPUIOKCHHI.
O6bem auccepranuu cocTasiser 191 crpanuiy.

OCHOBHOE COJAEP)KAHME JUCCEPTALIMU

Bo BBemeHnMu OOOCHOBBIBAIOTCS aKTyaJlbHOCTh U BOCTPEOOBAHHOCTH
MPOBEICHHOTO  WCCIEAOBaHUS, C(QOpPMYIMpOBaHBI €ro Ieb W 3aJa4H,
XapaKTepU3ylTCs OOBEKT M MPEAMET KCCIEIOBaHUs, MOKa3aHO COOTBETCTBUE

paboThI OPUOPUTETHBIM HANpPABJICHUSAM Ppa3BUTHS HAayKM U TEXHOJIOTHH
pecnyONnuKH,  M3JaraloTcsl HayyHas HOBH3HA W MPAKTUYECKUE PEe3YJbTaThl
UCCIIEJOBAHHS, 00OCHOBaHa JIOCTOBEPHOCTh TOJYYEHHBIX PE3yJIbTaToB,

PAcKpBIBAIOTCSI MX HAayYHAas U MPAKTUYECKAsE 3HAYMMOCTb, MPUBOJSATCS CBEIICHUS
10 BHEIPEHUIO B MPAKTUKY PE3YJIbTAaTOB MCCIIEIOBaHUS, apoOaluy pe3yabTaToB
paboThI, ONyOJIUKOBAaHHBIM PabOTaM U CTPYKTYpE AUCCEPTALIHMH.

B nepBoit mase nuccepranun «OCHOBBI 00eceYeHus IHEPro
pecypcocoOepekeHUus MPU 00padOTKe MOYBbD) BHINIOJHEH aHAIU3 COCTABISIOMINX
9HEPro3arpar Mpu MEXaHUYECKoH 00pabOTKe MOUBHI, T.€. MpU 00PadOTKE ee
MaIllMHAMU U OPYJUSIMH, a TAK)KE paHee MPOBEICHHBIX UCCIIETOBAHUM MO
W3YYCHHUIO TIPOIIECCOB e(opMaIiuy U pa3pynieHus MOUBbHI O] BO3AECHCTBUEM HX
pabo4ynx OpraHOB U MO TEME JIUCCEPTAIUU.

N3BecTHO, 4TO B 3aBUCUMOCTH OT MECTa PACIIOJIOKEHUS Ha pamMe U TUlla
paboune opraHbl NOYBOOOPAOATHIBAIOIIUX MAIIUH B3aUMOJIEUCTBYIOT C MOYBOU B
YCIIOBHSIX OJIOKMPOBAaHHOTO,  MOJYOJOKUPOBAHHOTO ¥ CBOOOIHOIO
(mebGmokupoBaHHOTO) pe3anus. [Ipu B3auMonelicTBUM pabouero opraHa ¢ IoYBoi B
yCIOBHSIX OJOKMPOBAHHOTO  pe3aHusi ¢ 000UX CTOPOH 00pabarbiBa€MOro WM
macta OyleT MOHOJIMTHAS TMOYBa, B YCJOBUSX IMOITYOJIOKMPOBAHHOTO pE3aHUs C
ONIHOM (MpaBOM WM JIEBOM) CTOPOHBI IUIacTa OydeT OTKpbITas Oopo3da WU
pa3pbIxJICeHHass 30Ha, a C JAPYrod CTOPOHBI MOHOJUTHAs MOYBA, a B YCIIOBUSX
CBOOOIHOTO pe3aHusi ¢ 000UX CTOPOH 00pabaThIBAEMOro IiacTa OyAeT OTKPHITAs
00po3/1a uiu pa3pbIXJIeHHas 30Ha.

ITo wuccnenoBanusiM, tnpoBeneHHbIM A.H.3enenunsiv, HO.A.BeTpoBbiM,
[1.A.JlykameBuuem, B.4A.3enbuepem, B.B.llIkunay, ["H.CuHeokoBbIM,
N.M.ITanoBeiM, JI.C.Opcuxom, I'.B.IlmromeBsim, I H.IIpokonenko, B.A.Jlum u
JIPYTUMU, U3BECTHO, 4YTO MPH B3aUMOACHCTBUMU pabouero opraHa ¢ IOYBOH B
yCIOBHSIX CBOOOJHOIO pe3aHusi €ro TAroBoe comportuBieHue B 1,5-2.5 pasa
MEHBIIIE, YeM TPH B3aUMOICUCTBUM B  YCJIOBHUSX OJOKHPOBAHHOTO W
NOJTyOJIOKUPOBAHHOTO PE3aHus. ITO B CBOIO OYEPE/lb MPUBOJUT K CYIIECTBEHHOMY
CHMKEHUIO 3aTpaT SHEPTUM M TOPIOYE-CMA30YHBIX MaTepualioB Ha 00pabOTKy
nouBbl. ClenoBaTeNbHO, [ YMEHbBIICHUS 3aTpar dHEPrUur Ha 00pabOTKY MOYBBI
HE0OX0IUMO o0ecreunTh TakWe YCIOBHs, 4YTOOBI B TMpoIlecce padoThI



MOYBOOOpaOATHIBAIOIIIUX MalllUH BO3MOXXHO  OOJBIIMKA OO0OBEM  ITOYBBI
oOpabarkIBajics pabOYMMM OpraHaMHu B YCIOBUSIX CBOOOJHOrO pe3aHusa. OmHakxo,
KaKk OBUIO OTMEYEHO BBINIC, JO CHUX TOp MyTH OOCECIEYCHHS B3aMMOJCHCTBHUS
pabouyux OpraHoB IOYBOOOPAOATHIBAIONIMX MAIIMH C  [OYBOM B YCIOBHSX
CcBOOOTHOTO pe3aHUs HEAOCTAaTOYHO UCCIICIOBAHBI, a TAK)KE HE
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M3YYEeHBI TIPOIIECChl AeGopMaIlii ¥ pa3pylIeHHsI TOUYBbI pa0OUYMMH OpraHaMU U HE
pPacKphITa CYIIHOCTh CHIDKEHHSI MX TSITOBOTO COIMPOTUBIIECHHUS TMPHU paboTe B ATUX
YCHOBUSX.

Bo Bropont mase mucceprauuu «llpoueccsl aedopmanuu U paspyuieHust
MOYBBI MO BO3AelicTBHEeM padodyero OpraHa B YCJOBHAAX CBOOOIHOIO
pe3aHusl» NPUBEIAEHBI pPe3ylIbTaThl CHEHHAIBHBIX HCCICJOBAHUM IO H3yUYEHUIO
npoiiecca jaedopMali TMOYBBI pabOUYUM OpPraHOM B BHJE TPEXIPAHHOIO H
BEPTUKAJIBHOTO KJIWHBEB B YCIOBHSX CBOOOMHOrO pes3aHus. Ilpu »Tom
NepBOHAYAIBLHO OBLITM MPOBEAEHBI AKCIIEPUMEHTATbHbBIE UCCIEOBAHUSI.

C wmenpl0 co3maHMs  OAHOPOAHOTO ()OHA ONBITHBIA YYacTOK IMepen
MPOBEICHUEM HKCIIEPUMEHTOB Bcmaxaiu Ha Tiyoumny 28-30 cMm, paspaBHsIH, a
3arem nosiuBaiu. [locne nocrieBaHus MOYBbI HA TOBEPXHOCTH ITOJISI CO3aBalv
pacrnoJyiarajguch BIepeau

60 CTPEJIBYATOU JIAIbI U

A A 00pa30BbIBaJIN OOKOBbBIE
1200 pa3pbIXJICHHBIE 30HbBI IS
MYJIBIUPYOLIHMI CIOH TOTO, YTOOBI CTPEIBIATAS
TOJNIIMHOM 4-5 CM U1 jama paborana B
IPEOTBPALLCHUA €€ YCIIOBUSIX CBOOOZHOTO
BBICBIXaHHUA B IIPOLECCE  pe3aHus.

400 MPOBEACHUS OIIBITOB. DKCIEPUMEHTHI
DKCIEPUMEHTBI IPOBOIUIINCH IIPH

Puc. 1. Cxema B3aumuoro  1IPOBOJUJINCH C CKOpOCTH ABMKeHUS 6,0

PACIIOJI0KEHHUST NPUMEHEHUEM BYX KM/4 ¥ TITyOHHE Xoza

PBIXJIMTEJIbHBIX H PBIXJIATEJILHBIX JIAIl U pabouux opranos 20 cM.

CTpeJIBYAaTol Jan OITHOW CTPEIhYaToi JIambl B skcriepuMeHTax
(puc.1). I1pu sTom M3y4asoch

PBIXJIUTENbHBIE JIATBI 110

X0y ABUKCHUS
U3MEHEHHUE TMOMEepPeyHoro mnpoduis AHAa Pa3pbIXJIEHHOTO PBIXJIUTEIbHBIMUA U
CTPENIBYATON JIaaMu CJI0SI TTIOYBBI B 3aBUCUMOCTH OT IMOIEPEYHOTO PacCTOsIHUSA A
MEXIYy HHUMH, a TaKKe METOJOM CKOPOCTHOM KHHOCHEMKHU (PUKCHPOBAIHCH
nporecch AeopManny U pa3pymnieHus: HOYBBI CTPENIBUATOM JIAMOM.

[Ipu npoBeieHNN SKCIIEPUMEHTOB PACCTOSIHUE MEKY PHIXJIUTEIbHBIMU U
CTpEIBYATOMN JIallaMu U3MEHSIIOCh OT 25 cM 110 40 cM ¢ HHTEPBAJIOM 5 CM.
Pe3ynbrarsl ONy4YEeHHBIX SKCIIEPUMEHTAIIBHBIX JAHHBIX MOKA3aJIh, YTO B YCIIOBHUSAX
CBOOOZHOTO pe3aHus pa3pylLIEHUE OYBHI 0] BO3ACHCTBUEM PabOYMX OpPraHOB
IPOUCXOAMT ITyTEM CIABUTA IO TOPU3OHTAIBHBIM IJIOCKOCTSM, HaIlPaBJICHHBIM B
CTOPOHY OOKOBBIX Pa3pbIXJIEHHBIX 30H, a HE IO MJIOCKOCTSAM PACIIOJIOKEHHBIM I10]T



YIJIOM K TOPU30HTY KaK JI0 CUX MOp cUyUTanoch. OCHOBBIBAsACh HA JAHHBIX,
MOJIyYEHHBIX B AKCIIEPUMEHTAX, pACCMOTPEHBI TEOPETUUYECKUE aCIIEKThI IIpoLecca
nedopMaIuu MOYBHI O] BO3IEUCTBUEM pabOYero opraHa B BUIE TPEXTPAHHOTO U
BEPTUKAJILHOTO KJIIMHBEB IPU paboTe B YCIOBUIX CBOOONHOTO pe3anus. [lycts
pabounii oprad B BU/I€ OJHOCTOPOHHEIO TPEXTPAHHOIO KJIMHA MEPEMEIAsACh Ha
1yOuHE /1 CO CKOPOCThIO V' B3aUMOAEHCTBYET C IIACTOM, UMEIOLIUM ¢ OOKOBOI
CTOpPOHBI pa3phIXJeHHY0 30HY. [Ipy nepemerniennu ero u3 nojoxenus [ B
nonoxxenue II (puc. 2,a) yactpb
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AJ[E nnacta moja JeMcTBHEM HOpMaldbHOW Cuiabl N W CWiIbl TpeHHUs F cHauasa
CKMMAETCSl U KOTJla HaNpsHKEHUsS, BO3HUKAIOIINE B HEM, JOCTUTAIOT KPUTHYECKHUX
3HaYEHUM, oOpasyeTcs MIOCKOCTh ciuBura ABC/[, HanmpaBieHHas TOPU3OHTAIBHO
Mol YIIIOM 1, K HampaBlICHUIO [BUXKEHUA. B pesynbrare 3TOro OT MOYBHI
otnensiercss ee yacte ABC/[EEA,;B,C,; (puc. 2,0). Ilpu nanpHeieM IBUKEHUU
pabouero oprana (monoxkenue IIl) ckomoTas 4acTh MOYBHI MOAHUMAETCS IO €TO
paboyeil MOBEPXHOCTH U MEPEMEIAETCI B CTOPOHY OOKOBOM Pa3phIXJICHHOW 30HBI.
Bmecte ¢ 3TUM BHOBb MPOUCXOAMUT CMSITHUE TMOYBBI U OTACIICHUE CIEAYIOLIEH €€
yactu LMNTKK,L,M,N, (puc. 2,6). Ilocnenyrwoiiue 3Tambl MPOLIECCOB
nedopManvii ¥ pa3pyuieHus: OYBbI TPOUCXOAT B TAKOHM ke MOCIEN0BATEIbHOCTH
C Iarom S,.

A

a)
0) 6)
Puc.2. [Ipoueccol nepopmanum U pa3pyuieHusi NOYBbI M0/ BO3JeiicTBHEM padouyero opraHa
B BH/Ie TPEXTPAHHOIO KJIMHA B YCJIOBHUSIX CBOOOJIHOIO pe3aHusi

HamnpaBienue miocKoCTH CABUra OTKJIOHEHO OT HOPMAaJu 7, MPOBEAECHHOM K
Je3BUI0 paboyero opraHa Ha BHEIIHMH yrojl TpPeHHS TOYBBI ¢, B CTOPOHY

ABHIKCHMUA, T.C. ( )
1

W=90-y,+¢



r1e Y, — YIoll yCTaHOBKH JI€3BHs pabouero opraHa K HarpaBIeHHIO IBHKEHUS,
rpaumyc.

Janee omnpeneneH mar paspylleHHs IOYBBI S, padOYMM OPraHOM B BHJE
TPEXTPaHHOTO KIIMHA B YCJIOBHSIX CBOOOJHOTO PE3aHUS M PACCMOTPEHBI YCIOBUS
€€ CIABUTa 110 TOPU30HTAIBHOMN IIIOCKOCTH.

[Tonp3ysch cxeMOW, NMPUBEACHHON HA PUC. 2 U BbIpa)kasi HOPMAJIbHYIO CHUITY,
OPUJIOKEHHYIO K MOYBE CO CTOPOHBI pabouero opraHa yepes €€ CONpPOTHBICHUE
CABUTY U CMATHIO, MOJyYE€HA CIEAYHOIas 3aBUCUMOCTh IJIs ONPENCIICHUS IIara
pa3pylieHHs] MOYBbI MOJ BO3JIEWCTBHEM pabOYero opraHa B BUJE TPEXTPAHHOTO
KJIMHA B YCJIOBHSIX CBOOOHOTO pe3aHUs
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rae k— yleabHOe CONPOTUBIICHUE TIOYBHI CIBUTY, [1a;
g, — KO3 HUIMEHT 06bEMHOTO CMATHS 1T0UBbL, H/M;
b,— mmpuHa 3axBaTa pabo4ero opraHa Wid HOIEPEYHOE PACCTOSHHUE OT €TI0
HOCKa JI0 OOKOBOM Pa3phIXJICHHOW 30HBI, M;

0, — yroJ BXOKIEHHUS Pa004Ero oprana B II04BY, FPayc.

W3 anmamusza dopmynsl (2) BHAHO, YTO IHAr pa3pylIeHUs IMOYBHI pabOUYNM
OpraHOM B BHJI€ TPEXTPaHHOIO KJIMHA B YCIOBHUSX CBOOOIHOTO pe3aHus W,
CJIEIOBATEIbHO, KAYECTBEHHBIE M DJHEPreTUYECKUE IOKa3areiau ero paldoThl B
OCHOBHOM 3aBHUCST OT yIJIa BXOXKJEHUS B MOYBY U YIJIa YCTAHOBKHU K HAIPABJIECHUIO
JBUKECHUS, ITUPUHBI 3aXBaTa, a TAKXKE (PU3UKO-MEXaHUYECKUX CBONCTB MOYBHI.

Ha puc.3 no popmyne (2) mocTpoeHsl TpapuKu U3MEHEHHUS S, B 3aBUCUMOCTH



oT Y, ¥ Q. 3 HUX BUJHO, YTO B 3aBUCUMOCTH OT yIJIa Y, Iar pa3pylIeHUs TOYBbI
S, IBMEHSAETCS 110 3aKOHY MapaboIbl, & ¢ yBEIUYEHUEM yIiia O, yMEHBLIACTCS T10

'

Yy’ rpan ay,rpan

a) 0)

1,2,3-coorBercTBenno mpu §,=25, 30 u 35°

Puc.3. I'papuku n3smeHeHus mwara paspyuieHust o4YBbI S,
B 3aBHCUMOCTH Y, (a) 1 a,, (0)

Od4eBUaHO, YTO JUIsi TOTO, YTOOBI pa3pylICHWE ITOYBBI IMPOUCXOIUIO B
TOPU3OHTAJILHOM HAMPABJICHUU CHJIA COMPOTUBICHUS €€ CABUTY B OTOM
HanpasneHuu Q, (puc.4) NOKHA OBITH MEHBLIE CHIIBI CONPOTHUBIECHHS (), MO
IJIOCKOCTH, PACIHONOKEHHON moj ymioM Y (Tae Y-yroil HaKIOHA IJIOCKOCTH
CKAJIBIBAHUS B YCIOBUSIX OJIOKUPOBAHHOIO PE3aHUsA) K TOPU3OHTY, T.€.
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N3 3TOTO BBIpOKEHUS CIEAYET, YTO B YCIOBHIX CBOOOTHOTO pE3aHUS IO
BO3JICHCTBUEM paboyero opraHa B BUJIE TPEXTPAHHOTO KJIWHA CIBUT TOYBBI TIO
TOPU30HTATBHOM TUIOCKOCTH TIPH 3aJIaHHBIX YCJIOBHSX pPabOThl W TIIyOWHE
00paboTKN 0OecCreYrBaeTCss B OCHOBHOM 3a CYET MPAaBWJIBHOTO BbIOOpa IIMPUHBI
ero 3axBara.

[Ipoueccrl nedopmariuu 1 pa3pyiieHus: MOYBbI MO/ BO3IEUCTBUEM pabodero
opraHa B BHJI€ BEPTUKAIBLHOTO KJIWHA B YCJIOBHSIX CBOOOTHOTO PE3aHMs TAKKe
MPOUCXOASAT MO TOPU30HTATIBLHOM TIOCKOCTH.

B tperbeli mnaBe muccepranuu «IIpUYHMHBI CHMKEHHMS IHEProeMKOCTH
padoYnX OPraHoB B YCJIOBUSIX CBOOOTHOTO Pe3aHUSD BbIBEICHBI AaHATUTUYECKUE
3aBUCUMOCTH, IIO3BOJISIIONINE OMPEIACIUTh TATOBOE COMPOTUBICHUE pPaOOINX



OpraHOB B BHJI€ TPEXTPAHHOTO U BEPTUKAIBHOIO KJIMHLEB MIPHU pabOTE B YCIOBUIX
OJTOKUPOBAHHOTO W CBOOOJHOrO pe3aHus. [lomydeHHbIE 3aBUCHMOCTH HMEIOT
CIEAYIOIINI BU:

a) n7st pabovero oprana B BUAC TPEXTPAHHOTO KJIWHA IIPU pab0Te B YCIOBUAX

OJIOKMPOBAHHOTO PE3AHUS
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TOJIIIIMHA JIE3BHsI pabovero opraHa, M;

BHYTPCHHUM YIOJN TPEHHWs IOYBBI, I'PamycC; h, — BBICOTA IMOABEMA IIOYBBI IO
TIOBEPXHOCTH pabodero opraHa, M; P — IUIOTHOCTb TIOYBHI, KI/M; g — YCKOPEHHE
CBOGOIHOTO MajeHus, M/,

Y - YTOJI YyCTaHOBKH paboueli TOBEPXHOCTH
pabodero oprasa B BUJE BEPTUKAIHHOTO KJIIMHA K HATIPABJICHUIO IBUKCHHUS,
rpanyc; hp— BbICOTa pabOYero opraHa B BUJI€ BEPTUKAILHOTO KJIUHA, M; W —
BJIQYKHOCTH MOYBEI, %.

Ha pucynkax 5 u 6 npuBesieHbl rpaduku, MOCTPOEHHBIE 10 hopmynnam (5)-
(8), 3aBucumocteit R f(, ,h,V)
EYA,RIC D)
| VAL RICAD)
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Yy — Y
o — YH

~ Y . AHAIM3UPYS UX, MOKHO MOAYEPKHYTh CIEAYIOIIEE: TATOBOE

RFCLD)

COTIPOTUBJICHUE pPa0OUYMX OpPraHOB B BHUJIE TPEXTPAHHOTO W BEPTUKAIHLHOTO
KIIMHBEB TPU paboTe B YCIOBUSX CBOOOTHOTO pe3aHUs CyIIecTBeHHO (B 2,7 — 3,75
paza) MeHbllle, YeM Mpu paboTe B YCIOBHUSAX OJOKUPOBAHHOTO pE3aHHs. IDTO
MPOUCXOANT B OCHOBHOM B pe3yJIbTaTe€ YMEHBIICHHS COIMPOTHUBICHUS ITOYBBI
nedopManuu  3a CYET pa3pylIeHUs €€ MO0 TOPU3OHTAIBHBIM IUIOCKOCTSIM,
HAIPABJICHHBIM B CTOPOHBI OOKOBBIX Pa3phIXJIEHHBIX 30H.



A A

8) 2) Puc.6.
I'paduxu I/ISMeHeHI/IHéRy(l) 1’ R (2) B 3aBUCHMOCTH OT ), (a), &, (0), h (6) u V' (2)
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A A

A

6)

R, (1) w° R/(2) B 3aBHCMMOCTH
ot Yr(a), h (6) m V (6)
B OKCIICPUMCHTAJIBHBIX HCCICAOBAHUAX H3Y4YaJIOCh H3MCHCHHC TATOBOI'O

CONPOTHUBJICHUSI CTpEIBYaTOM Jambl Hpu paboTe B YCIOBUAX CBOOOIHOTO H
OJTOKMPOBAHHOTO PE3aHUsl B 3aBUCUMOCTH OT CKOPOCTH JABWXKeHUs (Tabnuia 1) u

Puc.7. I'padpuku uzmenenns’



r1yOuHBI 00paboTKH (Tabnuia 2).

[To naHHBIM, IPUBEIAECHHBIM B TabIUIE |, MOXXHO MOAYEPKHYTH CIEIYIOLIUE:
BO-TIEPBBIX TSATOBOE COMPOTHUBIIEHNE CTPEIHIATOM JIambl TPH paboTe B YCIOBHSIX
cBOOOIHOTO pe3anus B 2,5-2,8 pa3a MeHbIIE, 4eM Mpu paboTe B yCIOBUIX
OJIOKMPOBAHHOTO PE3aHMS], BO-BTOPHIX C YBETUUEHUEM CKOPOCTH TATOBOE
COTIPOTHBIICHUE CTPEIBYATOMN Jalbl MPU PaboTe B YCIOBUAX CBOOOJHOTO PEe3aHUs
BO3pacTajo B 1,2 pasa, a mpu paboTe B yCIOBUSX OJOKUPOBAHHOTO PE3aHUS - B
1,34 paza, T.e. ipu paboTe B YCIOBHUSIX CBOOOHOTO PE3aHUS TATOBOE
CONPOTHUBJIEHUE pabOUero opraHa BO3pacTaeT MEHee HHTEHCHUBHO, YeM Tpu paboTe
B YCJIOBUSAX OJIOKUPOBAHHOTO PE3aHUSI.

N3 nanHbIX TaOIUIBI 2 CIEYET, YTO C YBETUYCHUEM TIIyOMHBI 00padOTKH OT
20 cm 10 30 cM TATOBOE COMPOTUBIICHUE CTPENIbUATOM JIallbl MPU padoTe B
YCJIOBHSIX CBOOOTHOTO pe3aHus Bo3pactaio B 1,75-1,78 pasa, a nmpu pabore B
YCIOBHUAX OJIOKMPOBAHHOTO pe3aHus - B 2,21-2,26 pasza, T.€. ¢ yBeJIMUCHUEM
mTyOuHBI 00PabOTKU TATOBOE CONMPOTUBIIEHUE pabouero opraHa npu padbore B
YCIIOBUSIX CBOOOJHOTO pe3aHus Bo3pacTaio B 1,26 pa3a MeHbliIe, ueM pu padboTe B
YCJIOBHSIX OJIOKUPOBAHHOTO pe3aHus. B sKCIIiepUMEHTANIbHBIX UCCIIEOBAHUSIX
TaK)Ke U3y4yalau BIHSHHUE YIJIOB pACTBOPA U KPOILIECHUS CTPEIbYATOM Jarnbl Ha ee
TATOBOE COIMPOTHUBIICHHE B YCIOBUSX CBOOOHOrO pe3aHus (puc. 7).
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Ta6muna 1.

W3meHeHune TSIroBOTO COMMPOTUBIICHUSI CTPEIBIATOM JIarbl B YCIOBHIX CBOOOTHOTO
1 OJOKHMPOBAHHOI'O PE3aHMs B 3aBUCHMOCTH OT CKOPOCTH JIBHIKCHHS

[Tokazarenu CKOpOCTh IBMXKCHHS, KM/4
4,2 8,5
1. TaroBoe compoTHBIICHHE padboyero 0,84 1,01

opraHa B YCIOBUSX CBOOOJHOIO
pe3anus, kKH

2. TsaroBoe compoTuBieHHe padbovero 2,12 2,84
opraHa B YCJIOBUAX OJOKHPOBAHHOTO
pe3anus, kH

Tabnuua 2.
M3MeHeHre TSATOBOTO COMPOTHUBIICHUS CTPEIBIATOH JIalbl B YCIOBUSAX CBOOOIHOTO
1 OJIOKHPO-BAHHOTO PE3aHHUs B 3aBUCUMOCTH OT IIyOHMHBI 00paOOTKH U CKOPOCTH

JIBOKCHUS
[Toxazarenu CkopocTh ['myOuna oOpaboTku, cM
IBYDKE HUS,
KM/4ac 20 30




1. TaroBoe conpoTUBIECHHUE 4,2 0,89 1,56
pabouero oprasa B 8,5 1,10 1,96
YCIIOBUSIX CBOOOTHOTO
pe3anus, kH

2. TaroBoe conpoTUBICHUE 4,2 2,38 5,26
pabouero oprasa B yCJIOBUSIX 8,5 3,06 6,91
OJOKMPOBAHHOTO pe3aHMs,

kH

srpaj

A

a,,rpana) 0)

Puc.7. U3MeHeHNe TATOBOI'0 CONPOTHBJICHHUS CTPEJILYATOM J1aNbl B 3aBUCHMOCTH OT €€
YIJIOB pacTBopa (a) U KpouieHus (0) B yCJIOBUAX CBOOOHOTO pe3aHus

U3 rpajuxoB Ha puc. 7 BUIHO, YTO C M3MEHEHHMEM yIIa pactBopa (2Y))
crpenpyaToil janel oT 50° go 80° TArOoBOo€ COMNPOTHBIIEHHE CTPENBYATON JIAIlbI
cHavana (B penenax 50-70°) cHukaetcs, a motoMm (B npenenax 70-80°)
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BO3pacCTaeT. ITO MOXKHO OOBSICHUThH XapaKTePOM M3MEHEHHUS I1ara pa3pyrnieHus
TI0YBBI S, B 3aBUCUMOCTH OT yria Y, (CM. puc.3,a).

C yBenuyeHHWEM yIja KpOIIGHHMsS] CTPENIbuaTo Jambl €€  TATOBOE
CONPOTHURJICHUE BO3pACTajO0 MO 3aKOHy NpsMOW JUHUU (CM. puc.7,0). IT1o
MIPOUCXOANT B OCHOBHOM 3a CYET BO3pACTaHUs 3aTpaT dHEPTUU HA TOIBEM TOYBBI
no ee pabodeil MOBEPXHOCTH W COMPOTUBIICHUS, BO3HHUKAIOIIETO OT CHIIBI €€



UHEPIUH.

B uyerBeproil maBe guccepranni «TeXHOJOTHYeCKHEe W KOHCTPYKTHBHbIE
CXeMbI JHepro-pecypcocéeperaommx Mo4Boo0padaTbIBAKIIMX MAIIMH M MX
napaMeTpbl» MPUBEIEHBI pa3pabOTaHHBIE TEXHOJOTUYECKHE U KOHCTPYKTHUBHBIC
CXEMBI JHEPro-pecypcocOeperaromux mo4yBoo0padaTbIBAIONIMX MallUuH (puc. 8 u
9), pa3paboTaHHBIX U3 YCIOBHS, YTOOBI 00BEM AePOPMUPYEMO MOYBBI PaOOUMMU
OpraHaMH B YCIIOBHUSX CBOOOIHOTO pe3aHusi ObLI BO3MOXKHO OOJNBIINM, a 00beM
nedhopMupyeMoil MOYBBI pabOYMMU OpraHaMH B YCJIOBHUSX OJIOKMPOBAHHOTO
pe3aHusi - BO3MOXXHO MEHBIIMM W 3alluIIeHHBIX mareHTtamu PY3 Ne00741,
Ne00889 m Ne01095 Ha mosie3HBIE MOAENH, a TAKXKE PE3YJBTAThl MPOBEAECHHBIX
UCCJIEJIOBAHMI 1T0 0OOCHOBAHUIO WX MTApaMETPOB.

[Ipu pacnonoxeHun paboOyMX OPraHOB HA paMe B JBa Psia, Kak yKa3aHO Ha

cxeme I puc.8, paboune opransl NEpBOro psaa ACHCTBYIOT Ha MOHOJIUTHYIO ITOYBY,
T.€. pabOTalOT B YCIOBUAX OJIOKMPOBAHHOTO pE3aHus, a paboyue opraHbl BTOPOTO
psoa JEWCTBYIOT Ha I[IOYBEHHBIE IUIACTBI, HMMEIOUIME C OOKOBOM CTOPOHBI
pa3pbIXJIEHHbIE 30HBI, OOpa30BaHHbIE Pa0OYMMHU OpraHamMH MEPBOrO psna, T.C.
paboTarT B yCIOBUAX CBOOOMHOTO pe3anusi. OCHOBHOM 3a/iadyeil pabodynx OpraHoB
NEpPBOro psAna sBIsAeTCs o0O0pa3oBaHHWE OOKOBBIX PA3PBIXJIEHHBIX 30H, YTOOBI
paboune opraHbl BTOPOTrO psna (YHKIIMOHUPOBAIM B YCIOBHUSIX CBOOOJHOTO
pe3anus. [I03ToMy OHM BBIIIOJIHEHBI B BHJIE JIBYTPAHHOIO IJIOCKOTO KJIHMHA, T.€. B
BUJIC Y3KOM PBIXJIUTEIBHON JIalbl C TUIOCKOM pabodeil moBepxHOCTHIO. [Ipu 3TOM,
BO-TIEPBBIX MOYBaA JA€(POPMUPYETCSI B CTOPOHY MOBEPXHOCTHU MOJS, T.€. B CTOPOHY
OTKPBITON MOBEPXHOCTH, BO-BTOPBIX YMEHBIIAETCS 00beM Ae(HOPMHUPYEMOM TOYBBI
B YCIIOBHUSIX OJOKHPOBAaHHOTO pe3aHus. ITu 00a (pakTopa mMpUBOAST K CHUKECHUIO
3aTpaT SHEPruu.
C uenbto oOecrieueHUs HaIpaBIICHUS BO3JCHCTBUS B CTOPOHY pPa3pbIXJIEHHBIX
paboyuMu oOpraHaMM TEpBOrO psiia 30H, pabdoyue OpraHbl BTOPOro psiaa
BBINIOJIHEHBI B BUJI€ TPEXTPAHHOIO KJMHA, T.€. B BUJAE CcTpenbdaroil namsl. [Ipu
3TOM aedopmalus U pa3pylieHHe MOYBbl pabOYMMM OpraHaMH BTOPOTO psiia
IPOUCXOJAT B CTOPOHY 30H, Pa3pbIXJIEHHBIX pa0OYMMH OpraHaMu IEepBOro psja.

Ecnim  xpaiinue  paboume  oOpraHbl  BTOPOTO  psifa  BBITIOJHSIOTCS
OJTHOCTOPOHUMH, Kak ykazaHo Ha cxeme Il puc. 8, paboure opransl nepBoro psjia,
T.e. KOJIMYECTBO paboynMx OpraHoB, (YHKIHOHUPYIOUIUX B  YCIOBHSIX
OJOKMPOBAaHHOTO pe3aHusi, Ha OJUH YMEHBLIAeTCs, IO CPaBHEHUIO cO cxeMoil I Ha
puc. 8. DTO AaeT TONOJHUTEILHOE CHIDKEHHE 3aTpaT SHEPTUH.

[Tpu pacnonoxxeHnu pabodyux opraHoB Ha pame 1o /\-00pa3Hoil cxeme, Kak
MOKa3aHO Ha puc. 9, Bce paboyue OpraHbl, KpoOME€ MEpPBOrO MO HaMpPaBICHUIO
JBUYKEHUS, BBIIOJHSAIOTCS B BUJIE OTHOCTOPOHHUX TPEXTPAHHBIX KIHMHBEB C
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1-pabGounii opras B BHJI€ IByTPAHHOTO KJIMHA; 2, 3-pabodne opraHsl B BUJIE IByXCTOPOHHETO U
OJTHOCTOPOHHETO TPEXTPAHHOTO KIMHBEB

Puc.8. CxemMbl ABYXPSAIHOIO PacnoJioKeHusi pado4nx OPraHoB Ha pame

2 1

2a 2a, /!

2b; b,
' e ai g1 I
2
a, d, a,a, b);3
3
b.

I1I

1-pabounii opraH B BUJe ABYTPAHHOTO KJIMHA; 2, 3-pabodymre opraHbl B BUJIE IByXCTOPOHHETO U
OJTHOCTOPOHHETO TPEXTPAHHOTO KIIMHbEB



Puc.9. Cxembl /\-06pa3Horo pacnoJio:keHusi padounx OPraHoB HA pame
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paboYuMHU MOBEPXHOCTSIMHU, OOpPAILIEHHBIMUA B CTOPOHY BIIEPEAN PACIIOIOKEHHBIX
pabounx opraHoB (cxema I Ha puc.9) 1 TonbKO OUH pabouuii oprad (T.e. padbouwmii
OpraH, pacIOJIOKEHHBIM TEpBBIM Ha pamMe opyaus) paboTaeT B YCIOBHSIX
OJOKMpPOBAaHHOTO pE3aHusA, a OCTajbHble pabOTAIOT B YCIOBUSAX CBOOOIHOIO
pe3anus. Ilpu 3TOM BbINOJHEHHE PabOYEro opraHa, pacrnoIOKEHHOTO MEPBbIM Ha
pame Mo HanpaBJIEHUIO JBUKEHUS, B BUJE IJIOCKOrO JABYIPAHHOIO KiuHa (cxema Il
Ha puc.9) IOMONTHUTEIBHO CHUXKAET 3aTPaThl SHEPTUU.

Ha ocHOBe BBIIENPUBEICHHOIO aHAIM3a MOXKHO CJIIENaTh BBIBOZ O TOM, YTO
npu /A\-o0pa3HOW cXxeme pacmojoKeHusi pabouumx OpraHoB IO CPAaBHEHUIO C
JBYXPSHBIM PACIOJIOKEHUEM CHUKEHUE 3Hepro3arpar OyneTr Oombiie. OnHaKo B
IMIMPOKO3aXBaTHBIX MAalIMHAX PACIOJIOKEHHEe pabodynx opraHoB Ha pame mo /\-
o0pa3HOl cxeMe NPHUBOAUT K YBEJIMYEHUIO JUIMHBI W MAacChl MAIllMHBI, I10
CPAaBHEHHMIO C UX JIByXPSAHBIM PACIIOIOKEHUEM.

DTO CHMKAET HaBECOCMOCOOHOCTh MalnH. KpoMe Toro, ykazaHHbI€ PUYUHBI
OPUBOJIAT K CHM)KCHHIO MAHEBPEHHOCTHM M YBEJIWYEHHWIO LIMPUHBI IMOBOPOTHBIX
noinoc ansi arperaroB. Ilostomy A-o0pasHyro cxemy pasMmemeHust padbodnx
OpraHOB Ha pame 1es1eco00pa3HO MPUMEHATh Ha MAalIMHAX C MEHBIIEH MUPUHON
3axBara, HapuUMep, Ha MalllWHAX JJisi TIyOokoid oOpaboTKM mouBhl. JIByXpsiaHOE
pa3menieHue  paboyux  OpraHoB Ha  paMe  IIMPOKO3aXBaTHBIX  MAaIlluH,
IpeIHa3HAYE€HHBIX ISl TOBEPXHOCTHON OOpabOTKM IMOYBBI, AENACT UX JIETKUMH,
KOMITAaKTHBIMH U BBICOKOMAHEBPEHHBIMH.

OcCHOBHBIMHU TapaMeTpaMH pa3pabOoTaHHBIX MOYBOOOPAOATHIBAIOIINX MAIITHH
apisores (puc. 8 m 9): Q,,0; — COOTBETCTBEHHO YINIbI BXOXKAEHHS B IIOYBY
(KpOILEHHUS) DPBIXIMTEIBHOW M CTPENBYATOM Jam, rpaayc; 2Yy — yrojl pacTBopa
CTpeNpyaThIX Jal, rpaayc; b, — IUPUHA PBHIXJIUTEIBHOW Jambl, M; [, — AIuHA
paboueli IOBEPXHOCTH pBHIXJIMTENLHOM Janbl, M; 2b; — IMpuHa 3axBara
CTpeNnpyaToil jambl, M; a;,, d, — IONEPEUYHbIE PACCTOSHUS MEXIy padbounMu
opranamu, M; {;, £ , 1 {3 — IPOJIOJIBHBIE PACCTOSIHUSA MEXYy padOYMMHU OpraHamu,
M.

JUisg ompeneneHus yKa3aHHBIX [ApaMETPOB IMPOBOJAWINCH TEOPETHUECKHUE
uccienoBanud. Ilpy 3TOM  ymibl BXOXKIEHUS B TIOYBY PBHIXJIUTEIBHBIX H
CTpENBYaThIX JIall ONPENEISUIMCh M3 YCIIOBUS, YTOOBI TSITOBOE COIPOTUBIICHHE,
BO3HUKAIOIIEE OT OJbEMA U NIEPEMEIIEHUS Tu1acTa 00padaThiBA€MOM MOYBBI [0 UX
paboyuM MOBEPXHOCTSIM, UMEJIO MUHUMAJIbHOE 3HAYEHHUE, [IUPUHA PHIXJIUTEIbHON
Janbl - U3 YCIOBUS HCKIIOYEHHs] OOpa3oBaHMs YIJIOTHEHHOW OOpO3Ibl Ha JHE
oOpabaTpiBaeMOro Iuiacta, IIMpPUHA 3axBaTa CTPENbYaTON Jambl - W3 YCIOBHUA,
4TOOBI pa3pylieHrue 00padbaThIBAEMOro IJIaCTa MPOUCXOIMIIO 0 TOPU30HTAIBHBIM
IJIOCKOCTSAM, MONEPEYHbIE PACCTOSHUS MEXAY padOYMMU OpraHaMM - U3 yCIIOBUS
NOJIHOTO pa3pbIXjieHns o0padaTblBa€MOro IUIACTa, a IPOJOJBHBIE PACCTOSHUSA
MEXIy pabOYuMU OpraHaMH - U3 YCIOBUS UCKIIOYEHUST 3a0uBaHMs (HAKOTUICHHS)
HIOYBBI, COPHBIX PACTEHUN U MOKHUBHBIX OCTAaTKOB MEXAYy HUMH.



B nistoit miaBe nuccepranuu « TaroBoe COnpoTuB/IeHUE IHEPTO
pecypcocOeperaouux no4Boo0padaTbIBAIIUX MAIIUH C LIEJIbIO CPABHEHUS
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HPHEPrOEMKOCTH  pa3pabOTaHHBIX HJHEpPro-pecypcocOeperarmmux noyBooopada
THIBAIOIIUX MAIIMH TOJYy4YE€Hbl AHAIUTHUYECKUE 3aBUCUMOCTH, IO3BOJISIONIUE
OTPENENUTh HX TATOBOE COMPOTUBIEHWE M 10 HHUM IOCTPOCHBI TpaduKu
U3MEHEHHS YAENbHOIO COMPOTUBICHUS MAalIWH, MOKa3aHHBIX Ha puc.8 m 9, B
3aBUCUMOCTH OT CKOpPOCTH JABMXeHus, (puc. 10). U3 3tux rpapukoB BUIAHO, YTO
HauOOJbIIIEe YASTHPHOE COMPOTHBICHUE MMEET MalllMHA, TMOKa3aHHas Ha cxeme |
puc.8, a HauMeHblllee - MalllnHa, nokazaHHasa Ha cxeme II puc.9. Ilpu cxopoctsx
1,5-2,5 m/c ynenbHOE CONMPOTHBICHHWE MAIIWHBI, MMOKa3aHHOW Ha cxeMmbl | puc.s,
cocraBisuio  6,72-7,73 xH/M, a Mamusbl, nokazaHHo Ha cxemsl Il pwuc.9,
coctasmsio 5,72-6,15 xH/m, T.e. B 1,17-1,26 paza meHsbIe. ITO CBUIETEILCTBYET
0 TOM, 4TO 4eM OoJibiiie 00beM TOYBBI 00padaThIBaeTCa pabOYMMHU OpraHaMu
OYBO0OPAOATHIBAIOIINX MAIITUH U OPYAUI B YCIOBUSX CBOOOHOTO pe3aHusl, TEM
MEHBIIIE UX TATOBOE CONPOTURIICHUE, 4, CIIEIOBATEILHO U SHEPTrOEMKOCTh
00pabOTKH MOYBHI.

1,2,3,4-cOOTBETCTBEHHO JIJIs1 MAIlIMH, MOKa3aHHbIX Ha cxemax [ u Il puc.8
u Ha cxeMmax I u Il puc.9

Puc.10. I'paduku n3MeHeHHs yAeIbHOIO0 TATOBOI0 CONPOTHBJICHUS Pa3padoTaHHBIX
JHepro-pecypcocoeperaomux MalinH
B 32aBHCHMOCTH OT CKOPOCTH JABHKEHUS

B miecroii mase qucceprannu «IkoHoMu4Yeckasi 3G PeKTHBHOCTH IHEPTo
pecypcocOeperaouiux no4YBoo0padaTbIBAIIUX MAITUH PUBEICHbI
YCTPOMCTBA, MapaMeTPbl U PE3YJIbTATHI MOJIEBBIX U XO3IUCTBEHHBIX UCIIBITAHUM, a
TaK)Xe€ SKOHOMHYECKHUE TTOKA3ATEIN SHEPrO-peCypcoOeperarommx Yn3ess
KyJBTUBATOPA M TIOCKOPE3a-TTyO0OKOPBIXIUTEINS, pa3pab0TaHHBIX U
M3TOTOBJICHHBIX Ha OCHOBE MPOBENCHHBIX UCCIIEIOBAHMI U ONPEIETEHHBIX
apaMeTpOB.



B  wucnbiTaHusx — TATOBOE  CONMPOTUBIEHUE  Pa3pabOTaHHBIX  JHEPro
pecypcocOeperaronmx Yu3elib-KyJaIbTUBAaTOpa U II0CKOPE3a-TITyOOKOPBIXJIUTENS 110
CPaBHEHMUIO C CYLIECTBYIOIIUM YU3EJIEM-KYJIbTUBATOPOM U ILJIOCKOPE30M-
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myOokopeixautenem B 1,33-1,39 u 1,44-1,52 pasa COOTBETCTBEHHO OKa3aioCh
MeHnbie. [losToMy mpu WX HCIONB30BAHWU HA KXl TekTrap oOpaOOTaHHOU
IJIomMaaAu OBLJIO 3aTpadyeHO COOTBETCTBeHHO Ha 3,3-3,4 u 6,3-7,2 Kr MeHbIIe
TOIIUBA.

PacueTsl, mpoBeieHHbIE IO ONPEACIICHUIO TEXHUKO-DKOHOMUYECKHUX
nokaszatesniei pa3paboTaHHbBIX MAIIMH [TOKA3aJd, YTO MPU MPUMEHEHUHU SHEPTO
pecypcocOeperarmmux Yn3ens-KyabTUBaTopa 1 MI0CKOpe3a-rTyOOKOPbIXIUTENs
npsiMbIe 3aTpaThl HA 00PaOOTKy 1 rexTapa 3eMJu CHUKAIOTCA COOTBETCTBEHHO Ha
19,1 u 22,8 %. B pe3ynbrare 3T0ro ronoBoi 3JKOHOMUYECKHM 3P PeKT oT ux
BHEJPEHUS COCTABISET COOTBETCTBEHHO 5863153 u 16831188 cym Ha ogHy
MalIlUHY.

SAK/IIOYEHHUE

Ha ocHOBe mnpoBen€HHBIX MCCIENOBAHMW IO JOKTOPCKOM AMCCEpPTAllM Ha
TeMy «Co3maHne MaJOdPHEPrOeMKHX MamuH Juisi  00pabOTKHM  TOYBBI»
IPEJICTABICHbI CIEAYIOIINE BBIBOIDIL:

1. Jng CHUXEHHS DSHEPrOeMKOCTH IOYBOOOpaOAaThIBAIOIIUX MAalIMH U
CJEeNOBAaTEIbHO 3aTpar »dSHEpPruM Ha O00pabOTKy MOYBHI  II€JI€CO00pa3HO
o0ecrieueHrne B3aUMOJCHCTBUSI WX pPaOOYUX OPTraHOB C TOYBOW B YCJIOBHSIX
CBOOOHOTO pe3aHusi, T.€. OHU JOJKHBI BO3/IEHWCTBOBaTb Ha IUIACTHI IIOYBHI,
UMEIOLINE ¢ OOKOBBIX CTOPOH OTKPBIThIE OOPO3/1bl MU Pa3PbIXJICHHBIE 30HBI.

2. IlpoBeneHHbIE TEOPETUUYECKUE M SKCIEPUMEHTAJIbHbIE HCCIEI0BAaHUS
MOKa3aJid, YTO B YCJOBHUSX CBOOOJHOrO pe3aHus IO0YBa IOJ BO3ACHCTBUEM
pabounx OpraHOB pa3pylIaeTcs MyTeM CIABUTA MO TOPU3OHTAIBHBIM IJIOCKOCTSIM,
HaMpaBJICHHBIM B CTOPOHY OOKOBBIX OTKPBITBIX OOPO3] MM Pa3phIXJICHHBIX 30H U
3TO, CHUXKAsl 3aTpaTy HEPIUU Ha AedOopMalUIO U pa3pyLIEHHUE [10YBbI, IPUBOJIUT K
YMEHBIIICHUIO YHEPrOEMKOCTH OOpabOTKM TOYBBI M TATOBOTO COMPOTHBICHUS
pabounx opranos B 1,8-3,5 paza.

3. C NOBBIIIEHUEM CKOPOCTHU U TIIYOUHBI 00paOOTKH TATOBOE CONPOTUBIEHUE
pabounx OpraHoB, pabOTAOIIKX B YCIOBHIX CBOOOIHOIO PE3aHUsl, YBEIUUUBAETCS
cooTBeTcTBeHHO B 1,12 1 1,26 pa3a meHblIe, yeM npu paboTe B yCIOBUIX
OJTOKMPOBAHHOTO PE3aHUs, a 3TO MOKA3BIBAET, YTO MPHU MPUMEHEHUH UX Ha
TTyOOKOM U CKOPOCTHOM 00pabOTKax MOUBHI AaeT O0NbIIoN 3P (HeKT.

4. VYMeHbIIIEHHUE BSHEProeMKOCTH OOpaOOTKH TMOUYBBI IyTEM OOECTeueHUs
(YHKLIMOHMPOBaHUs pabOYMX OPraHOB MAIMH B YCJIOBMSIX CBOOOJHOIO PE3aHUs
BO3MO)KHO 3a CUET JBYXpsAAHOro U /A -00pa3HOro pasMelleHus HX Ha pame,
OpaBWIBHBIM BbIOOpOM THIA W (opMbl pabounx opraHoB. [lpu AByXpsaHOM
pa3MelieHny Ha pame pabouue opraHbl IEPBOTo psa TOJKHBI ObITH BBIIOJIHEHBI B
BUJIE JIBYTPAHHOIO KJIMHA C IJIOCKOM pabodeil MOBEpXHOCThIO, KpaliHue padoune



Opranbl BTOPOTO psa - B BUJE IMPABOrO M JIEBOIO OJHOCTOPOHHETO KJIMHA, a
pacToJOKEHHBIE MEXIy HHUMH pa0oyue OpraHbl - B BHJAE JBYXCTOPOHHETO
TPEXTPAHHOTO KJIHWHA, a npu /\-00pa3HOM pacHoJIOKEHHH padodnii opra,
PacroIOKEHHbI TEPBBIM IO HANPABICHUIO ABUKEHHUS, JTOJDKEH OBITh B BUJE
JBYT'PAaHHOTO KJIMHA, @ OCTAJIbHBIE B BUJI€ IPABOTO U JIEBOTO OJHOCTOPOHHOTO
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TPEXTPAHHOTO KJIUHA.

5. JIByxpsiiHOE pa3MelleHne pabouyux OpraHOB Ha pame IerIecoo0pa3HO
OPUMEHSATh  HA  IIMPOKO3aXBaTHBIX  MalllMHAX,  MpeIHa3HAYeHHbIX s
TIOBEPXHOCTHOHM 00paboTKM TouBbI, a /\-00pa3HOe pa3MmelieHue padovunx OpPraHoOB
Ha MalllMHAX, MpEeAHA3HAYEHHBIX M TIyOOKoil 00pabOTKM MOYBBI, MMEIOIIUX
MEHBIITYIO ITUPUHY 3aXBara.

6. Jlns kadecTBEHHOW OOpaOOTKM TMOYBHI TPH MHUHUMAIBHBIX 3aTparax
SHEPIUU YHU3EJIEM-KYJbTUBATOPOM PEKOMEHAYETCS, UTO OBl Yrojl BXOXKICHHUS B
MOYBY €r0 PBIXJUTEIBHON JIabl COCTABILT 25°, Yroill BXOXKIEHHUS B IOYBY
cTpenpyaToil nambel 25°, yroia pactBopa crpenbdarod jgamnbel 60-80°, mmpuHa
PBIXJUTENBHOM Janbl He MeHee 50 MM, IIUpHHA 3axXBaTa CTPEIBYATOM Jambl HE
oonee 340 MM, quHA paboueil MOBEPXHOCTH PBHIXJIUTEIbHOU Janbl He MeHee 160
MM, TIONEPEYHOE PACCTOSHUE MEXAY PBHIXJIUTEIbHOW W CTPEIhYaTON JlaraMu He
o6onee 190 MM, TPOAOIBLHOE PACCTOSHHUE MEXKIY PBHIXJIUTEIHHOU M CTPEIIBYATOU
jJanaMu He MeHee 660 MM.

7. 1Inockope30M-TITyOOKOpBIXJIUTEIEM  00ECIeUrBaAeTCsl  KaueCTBEHHAs
myOokass oOpaboOTKa TMOYBBI C MEHBIIMMM 3aTpaTaMd B3HEPrUU NpH: YIJIe
BXOXJICHHS B TIOYBY IIEHTPAILHOTO pabodero oprana 25°, yrie BXOXKJICHHUSI B TIOYBY
6okoBOrO pabouero oprana 25°, yrie pactBopa 6okoBoro pabouero oprana 30-40°,
HIMPUHE I[EHTPAJIBHOIO paboyero opraHa He MeHee 75 MM, IIMpPUHE 3axBara
O0okoBOro pabouero oprana He Oonee 250 MM, anuHe pabodeld MOBEPXHOCTHU
IIEHTpaTBHOTO paboyero oprana He MmeHee 190 MM, MOTIEPEYHOM PACCTOSTHUN
MEXIy UEHTPaJbHBIM M OOKOBBIM pabouyuMu opraHamu He Oonee 290 mm,
MOTNIEPEYHOM PACCTOSTHUM MEXKIy OOKOBBIMU pabouuMu opraHamu He Oozee 250
MM, TPOAOIBLHOM PACCTOSHUU MEXJIYy LEHTPAIbHBIM U OOKOBBIM pPabOYMMHU
opranamu  He MeHee 950 MM, MPOAOIBHOM PACCTOSHUU MEXIYy OOKOBBIMH
pabounmu opranamu He MmeHee 760 mm.

8. MeHbliiee TSITOBOE COMPOTUBJIECHUE Pa3pabOTaHHBIX YHEPTO
pecypcocOeperaronx Yn3ensa-KyJIbTUBaTOpa U TI0CKOPE3a-IyO0OKOPBIXIUTENS
cooTBeTCTBEHHO B 1,33-1,39 u 1,44-1,52 paza yeM y CynIeCTBYIOIINX YA3EIIA
KyJBTUBATOPA U IJIOCKOPE3a-TITyOOKOPBIXIUTENS 00€CIIeUnBAET CHUKECHHE
pacxojia TOIUIMBA COOTBETCTBEHHO Ha 3,3-3,4 1 6,3-7,2 KI Ha KaXKJIblid TeKTap
00pabOTaHHOM IIOIIAIH.

9. IlpumeHeHHE SHEPro-pecypcocOEeperaroero Yu3ens-KyJlbTuBaTopa U
MJI0CKOPE3a-IITyOOKOPBIXJIUTENS TO3BOJIIET YMEHBIIUTh MpsIMbIE 3aTpaThl Ha
00paboTKy MOuUBBI COOTBETCTBEeHHO Ha 19,1 m 22,8 %, mpu 3TOM HOCTUTAETCA
skoHOMHYeCKui 3ddekt coorBeTcTBeHHO 5863153 m 16831188 cym Ha omHy
MaIllMHY B TOJI.
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INTRODUCTION (annotation for Doctoral Dissertation)

The urgency and relevance of the theme of dissertation. Nowadays in
world practical person leading place occupies reasonable using the energy and
resources, development and introducing the technologies and technical facilities
into practice, that provide their saving. Soil tillage is the most power-consuming
process in agricultural production, for which 40-50 % of whole spent energy for
cultivation and cleaning the pat, as well as other agricultural cultures. If we
consider that in effort to grow various types of cultures (crops) all over the world
every year the land area'of more than 1,6 billion hectares are tilled', then creating
the power-resources saving soil tillage machines is one of the topical problematic
matters. In this sphere a certain successes are achieved in the leading countries of
the world such as USA, Germany, England, Italy and etc., where the special
attention is paid to application of less-power consuming technologies, machines
and operating elements for soil tillage®.

In agriculture sphere of Uzbekistan the large-scale activities on reduction the
reducing energy costs in soil tillage processes and organizing the creation, as well
as introducing the high-performance modernized machines into practice are being
implemented. In this sphere, including, in a purpose of reducing the expenditures
for fuel and lubricant materials, labour costs and the other expenditures at the
account of saving the power (energy) and resources, as well as increasing
production capacity a number of the scientific-research works, focused to creation
of minimum technology on the soil tillage, as well as machines for its
implementation into practice have been performed.

In the world in effort to reduce energy (power) consumption in the process of
soil tillage the draught resistance reduction at soil-tillage machines gets an
important significance; soil tillage machines enhancement on a base by ensuring
the influence its operating elements onto the soil in terms of the free cutting; i.e. at
the account of ensuring the interaction of operating elements with soil layers,
having open-type furrows or loosened area on lateral sides. In this sphere
implementation of the targets-directed scientific researches is a priority task.
Herewith currently it is topical to undertake the research studies in the following



spheres: development of new ways of the soil deformation and destructions as well
as soil tillage facilities; creating technical facilities and machines ensuring soil
tillage with less power expenditure; development of less power-capable passive
and active types of operating elements for machines of the major soil tillage;
development of the machines and instruments on which operating elements work
in condition of the free cutting. Scientific researches on afore-cited scientific
research spheres show a topicality of subject of the present dissertation.

The present dissertation research at a certain level serves for implementation
of tasks, determined by the Presidential Decree of the Republic of Uzbekistan No.
PD-1758 dated May 21* of 2012: «About the Program for further modernization,
technical and technological re-equipment of the Agricultural Productions for 2012—

1
www.fao.orgdocrep018i1688ri1688r03.pdf

“www.agroru.com/blog/novinki_agromislennogo_kompleksa
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2016 years», Resolution of the Cabinet of Minister of the Republic of Uzbekistan
No 215 dated July 14™ of 2012 «About measures on ensuring the implementation
of the program for further modernization, technical and technological re-equipment
of the agricultural production in 2012 — 2016 years», as well as in other law acts,
which have been accepted in this sphere.

Relevantresearch priority areas of science and developing technologyof
the republic. This research is implemented in accordance with the priority
directions of science and technology of the Republic II. «Energy, power and
resources saving.

A review of international research on the topic of dissertation®. The
scientific researches focused to study of the processes to soil deformation and
destructions under influence of operating element of the soil-tillage machines and
development of ways in effort to reduce their power-capability, are being
implemented in leading scientific centres and high educational institutions of the
world, including Cornell University, Harvard University, University of Wisconsin
Madison, Texas A&M University (USA), The Institute of agricultural engineering
(England), University of Hohenheim, University of Gottingen (Germany),
University Bologna, Institute for agricultural mechanization (Italy), China
Agricultural University (China), all-Russian Institute of Mechanization,
Chelyabinsk Institute to mechanization and Electrification of Agriculture (the
Russian Federation), Belarus National Academy of Mechanization of Agriculture
(the Republic of Belarus), Ukrainian Research Institute of Mechanization of the
Agriculture (the Ukraine), Kazakh Research Institute of Mechanization and
Electrification of Agriculture (Kazakhstan), Institute of Mechanization and
Electrification of the agriculture, Tashkent State Agrarian University, Andijan and
Samarkand Agricultural Institute, Tashkent Institute of Land Reclamation and
Irrigation and Karshi Engineering-Economic Institute.

As a result of researches implemented all over the world with respect to studying
the processes of soil deformation and destructions and to ensure power saving
when soil is being tilled, a number of scientific results are achieved, including the
following: soil deformation and destructions processes under influence of



operating elements in the manner of dihedral and trihedral wedge and soil-tillage
machines influencing onto soil at the account of various deformations (sprain,
compression, coiling, camber and collapsing) have been created; (All Russian
Institute of Mechanization, Belarus national academy of Mechanization of
Agriculture); machines and instruments for undumped soil tillage proceceedings
(All-Russian Institute on husbandry and protection of soil from erosion, Kazakh
Research Institute of Mechanization and Electrification of Agriculture) are
developed; soil-tillage machines with rotating operating elements for applying at
over-humidified zones (Chelyabinsk Institute of Mechanization and Electrification

3
— Review of foreign scientific research on the topic of the thesis is based on: http://www.greatplainsag.com/ru

/354/vertical-tillage-fall;  https://www.uni-hohenheim. de/insti-tution/institut-fuer-agrartechnik: http://study.com/
agriculture_schools.html; http:// www.agr. unizg.hr/en/article/337/department_of agricultural engineering; https://
en.wikipedia. org/wiki/ Texas A%26M University; https://www.tamu.edu/; http://english.cau.edu.cn/col/col5408/
index.html and other sources.
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of the Agriculture, Ukrainian research Institute of Mechanization of the
Agriculture) are developed; energy-consumption components to be used at soil
tillage proceedings are determined and ways of reducing it and applicable technical
facilities are worked out (Cornell University, Harvard University, Texas A&M
University (USA), Institute of Agriculture and Farm machinery (England),
University of Gottingen (Germany), Institute to Mechanization of Agriculture
(Italy)); ways of using chizelly plow instead of dumped-type one and system of
multifunctioning combined machines for performing the different technological
processes in tillage works are developed (China Agricultural University (China),
Lemken Ltd (Germany), John Deere (USA), Kverneland Ltd (Norway), the
company of Kuhn (France), Nardi (Italy)).

Throught the world in studying the soil deformation and destruction
processes, in reducing the energy costs when it is tilled, together with a number of
the priority directions the reseacrhes are being implemented including: researching
with respect to soil deformation and destruction processes in the sphere of ensuring
the energy(power)-saving; development of machines and instruments, renderring
minimum influence onto the soil; creating the operating elements allowing to
replace of rubbing surfaces of the operating elements to rotating working surfaces;
development of technology, providing soil tillage in a small volume; creating the
multifunction machines, having passive and active operating elements; working
out machines of dump-free soil tillage instead of deep soil dumping.

Degree of study of the problem. Issues on studying the processes in respect
of soil deformation and destructions under influence of operating element of
machines and on their base development of theoretical and practical basis of the
creating the machines and istruments, providing qualitative soil tillage operations
at minimum power costs; with respect of development the analytical and empirical
dependencies considering different factors influencing upon these processes, on
creation the machines and instruments having less draught resistance are reviewed
at many scientists activities, including: V.P.Goryachkin, V.A.Jeligovskiy,
A.N.Zelenin, G.N.Sineokov, V.V.Borodkin, = V.G.Kiryuhin, A.J.Koolen,



J.V.Stafford and others. In these study considered that soil destruction occurs due
to deforming the displacement or break.

Researches connected with development of energy and resources-saving
machines with high qualitative work on a base of studying soil deformation by
active and passive operative elements in the manner of dihedral and trihedral
wedge, functionning in condition of the blocked cutting of soil are implemented by
A.T.Vagin, A.S.Kushnarev, P.N.Burchenko, Yu.F.Novikov, A.l.Derepaskin,
V.P.Diyakov, G.Baraldi, F.Perri, W.R.Gill, A.Geikie, J.Lucius, E.Mekyes,
K.Kromer, R.Soucek, S.Anisch, S.Woif, R.Koller, G.Sitkei, R.I.Boymetov,
M.M.Muradov, A.H.Hadzhiev, V.A.Sergienko and others. The designed machines
and instruments as a result of those implemented researches had been applying in
the sphere of agriculture and construction and in a certain level the positive results
are achieved.

The researches devoted to making the machines for deep and surface tillage at
a less draught resistance and energy costs are implemented by K.Araya,
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K.Kawanishi, I[.B.Borisenko, @ V.V.Blednih, @ V.I.Vetohin, @ A.Tuhtakuziev,
F.M.Mamatov, [.T.Ergashev, A.A.Ahmetov, N.M.Murodov, B.S.Mirzaev,
A.A Nasritdinov, B.V.Hushvaktov and the other scientists and soil-tillage
machines, having new design-engineering schemes and technical solutions are
developed in them. Their optimum parameters and running modes are determined.
However, in abovesaid researches soil deformation and destruction processes
under influence of operating element in condition of the free cutting are reviewed
not in sufficient level; as well as essence of reducing their draught resistance under
these conditions are not disclosed and issues on development the less power
capability tillage machines on this basis are not described.

Communication of the theme of thedissertation with the scientific
research works of scientific-research institution, which is the dissertation
conductedin: Dissertation research is performed within the framework of the
Scientific Research Works Plan of the Scientific-Research Institute of
Mechanization and Electrification of the Agriculture on scientific projects
KH-4F-09 «Development mechanical and technological basis of the soil
deformation and destructions processes at least energy costs» (2007-2011) and on
KHI-2-004-2014 «Introduction the industrial patterns energy and resources-saving
chisel-cultivator into production » (2014-2015).

The aim of the research work is development energy and resources-saving
soil-tillage machines having operating element interacting with soil in the free
cutting condition.

Tasks of research work:

the system analysis of state-of-the-art status of researching theories and
practices and creating machines, providing qualitative soil tillage at minimum
energy costs;

the development of mechanical-mathematical models of soil deformation and
destruction processes under influence of operating elements functioning in free
cutting condition;



the development of energy and resources-saving flat-cutter deep loosening
device for main tillage proeccedings with operating elements, interacting with soil
in free cutting condition;

development of energy and resources-saving chisel-cultivator for pre cropping
period the soil tillage with operating element, interacting with soil in condition of
free cutting;

fabrication of experimental patterns of energy and resources-saving soil
tillage machines and undertaking their testing;

practical approbation of designed energy and resources-saving tillage
machines at major (deep) and pre-cropping period soil tillage proceedings. The
object of the research work soil, the operating elements interacting with soil in
the free cutting condition; soil deformation and destructions processes, as well as
energy and resources-saving soil-tillage machines.

The subject of the research work soil deformation and destruction processes
under influence of operating element in condition of the free cutting, describing
them, mathematical models and analytical dependencies, parameters of operating
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elements interacting with soil in the free cutting condition and variation regularities
of the qualitative and energy factors of its running.

Methods of research work. In undertaking the researches the methods
system analysis, the fundamental laws and rules of high mathematics and
theoretical mechanics, theory of wedge, as well as analytical, graphic-analytical
methods and methods of speedy film-making, tenzometring and the existing law
documents are used (Tst 63.02.2001, Tst 63.04.2001 and Tst 63.03.2001).

Scientific novelty of the research work is as follows:

technical solutions on soil deformation and destruction processes under
influence of operating elements in view of trihedral and vertical wedges in terms of
free-acted cutting are developed;

technological and design-engineering schemes of energy-saving chisel
cultivator having operating elements running in free-acted cutting condition
applied in pre-cropping period soil tillage proceedings are developed;

technological and design-engineering schemes of less energy-consuming flat
cutter deep loosening device applied in undumped deep soil tillage operations are
developed;

complex of the analytical dependencies and mathematical models for
processes of soil deformation and destructions by operating elements in the manner
of trihedral and vertical wedge, interacting with soil in condition of free cutting
condition is created;

regularities of variations qualitative and energy performances of operating
elements run, interacting with soil in the free cutting condition; depending on their
parameters, tillage depth and movement velocity are determined; Practical results
of the work are as follows:

energy and resources-saving chisel-cultivator allowing reduction of the
energy (power) costs and increasing work capacity at pre-cropping period soil



tillage proceeding is developed;

less energy-consuming flat-cutter deep loosening device for undumped deep
loosing of the soil tillage before cropping the grain harvests, the second-harvest
and forage crops is worked out;

reduction the expenditures on fuel materials and other costs, as well as
increasing work performance capacity when using designed energy and resources
saving chisel-cultivator and flat-cutter deep loosening device in farming facilities
is achieved.

Reliability of the results the reliability of research results is confirmed by
that conducted theoretical studies are based on the fundamental laws and
regulations of theoretical mechanics and high mathematics, experimental research
conducted using modern methods and measuring instruments, the adequacy of the
results obtained in theoretical and experimental studies, the implementation in
practice of the conclusions, suggestions and recommendations, confirming the
results obtained by higher competent authorities, the results of tests developed by
power-saved and chisel-cultivator and flat-cutter deep loosening device.

The oretikal and practical significance of the study. Scientific significance
of the research results is that in development of technological and design-
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engineering schemes of machines with operating elements, functioning in the free
acted cutting condition; they provide qualitative tillage at less energy costs, as well
as mechanical-mathematical models and analytical dependencies that open the
essence of soil deformation and destruction in the course their running. Practical
significance of the research studies is concluded in that that using designed energy
and resources-saving soil tillage machines providing the reduction of labor costs
and fuel consumption, as well as increasing the labor capacity. The
mechanical-mathematical models and analytical dependencies, describing soil
deformation and destructions processes by operating elements, functioning in the
free-acted cutting condition can find broad application on creating complex of
energy and resources-saving soil tillage (processing) machines. Implementation of
the research results. On base result scientific study on development lowenergy
capacity machines for processing of ground: is designed industrial sample of the
multifunction machine KM-3,0, which for one passage loosened high layer of
ground, justifies it and forms the briefly layer for sowing corn (the reference
02/13-2016 from 04.10.2016 Assotiations "Uzagromashservis" Republics
Uzbekistan). The Multifunction machines designed on base got result, when using
pre-cropping to processing of ground provides the reduction of the working
expenses;

energy-resource saving chisel cultivator and flat-cutter deer-loosening,
applicable under the main and surface processing of ground is designed and
introduced in farming facilities Yangiyul and Kuyichirchik districts (the reference
02/23-511 from 08.04.2016 Ministry rural and water facilities of the Republic
Uzbekistan). Introduction in practical person result enables the reductions of the
consumption combustible-lubrificants in 1,3-1,4 times, material costs on 19,1-22,8
%, as well as increasing labour capacity in 1,3-1,5 times;



the new research decisions on deformation and destruction of ground under
influence worker organ in the manner of trihedral and vertical wedge, working in
condition of the free cutting are used in grant project KHF-2-003 "Development
scientific basis creation mobile energy-resource saving unit for simultaneous
performing the different technological processes in agricultural production" (2012-
2016 gg.) for right choice of the type and the forms worker organ, optimum
accomodation them on frame, for determination longitudal and transverse distance
between workers organ, their mounting angles and widths of the seizure, as well as
velocities of the unit pre-cropping soil-tillsge multifunction machine, consisting of
front and back section, hung on tractor (the reference FTK-03-13/671 from
07.10.2016 Committee to co-ordinations of the development of the science and
technology of the Republic Uzbekistan). Using the scientific result enabled the
reductions energy-copacite and specific consumptions of materials new soil-tillsge
machines, provision to toughness their paradise and worker organ.

Approbation of the researchresults. The research results each year had been
reviewing by approbation commission of the Uzbek Research and Production
Centre (UZSPC) and Scientific Research Institute for Mechanization and
Electrification of the Agriculture (IMEA) and were evaluated positively; the
reports are discussed at academic and scientific—research councils of the Institute.
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At the same time, results are approbated at 21 scientifical-practical conferences,
including at 3 international ones: «European Applied Sciences: modern approaches
in scientific researches» (Stuttgart, 2013), «Modern material, technology and
technologies in machine building» (Andijan, 2014), «Modern trends of the
development agrarian complex» (Soleone Zaymische, 2016).

Publication degree of the research results. With respect to the dissertation
subject totally 36 scientific works have been published. Out of them 11 scientific
articles, including 8 ones on the national and 3 ones on international journals
recommended by the Higher Attestation Commission of the Republic of
Uzbekistan for publication of basic scientific results of the Doctoral Dissertation.

The structure and volume of the dissertation. The Dissertation consists of
an introduction, six chapters, conclusion, bibliography and appendices. The
volume of the dissertation contains texts covering 191 pages.

MAIN CONTENT OF THE DISSERTATION

In the introduction the following items are described: an topicality and
importance of the dissertation are substantiated; the aims and tasks of researches
are set up as well as objects and subjects of the research are determined; the
correspondence of the research work to priority spheres of development of the
science and technology of the Republic is specified; a scientific novelty and
practical results of the research are mentioned; the theoretical and practical value is
disclosed, and a validity of achieved results is substantiated; introduction of
research results into the practice as well as the reference information with respect



to published works and the dissertation structure are specified.

In the Chapter one of the dissertation “Bases of provision the energy and
resourcess saving in soil tillage processes” analysis of major power costs needed
at mechanical treatment of the soil are carried out; that mean when tilling it by
machines and instruments; as well as earlier implemented research activities base
on dissertation theme.

It is known, that depending on the layout the operating elements on the
framework and base on type interact with soil in terms of blocked, semi-blocked
and free-acted unlocked cutting. In operating element interaction with a soil in
terms of blocked cutting from both sides of layers being tilled by them, there will
be monolith type soil; in terms of semi-blocked cutting from the layer’s one (right
either left) sides their will be open-type furrow or loosened zone, and from other
side monolith type soil; and in terms of free-acted cutting from both sides of the
layer being tilled there will be open-type furrow or loosened zone.

According to studies, implemented by A.N.Zelenin, Yu.A.Vetrov,
P.A.Lukashevish, V.Ya.Zeltser, V.V.Shkipov, G.N.Sineakev, [.M.Panov, L.S.Orsik,
G.V.Plyushev, G.N.Prokopenko, V.A.Lim and others it is known, that in operating
elements interaction with a soil in terms of free-acted cutting its draught resistance
amounts at 1,5-2,5 times less than it occurs in interacting in terms of blocked-up
and semi-blocked cutting. In its turn it will lead to significant
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reducing in power (energy) costs and expenditures for fuel-lubricant materials to
be used for soil tillage. In sequence, in effort to reduce the power costs for soil
tillage need to provide such conditions for allowing a number of operating
elements of the tillers interact with a soil in terms of free-acted cutting in soil
tillage operations. However, as it was painted out, above, the ways for interaction
the operating elements of tillers with a soil in terms of free-acted cutting are
researched not in a sufficient level; as well as soil deformation and destructions
processes by working elements are not studied; and essence for reducing its
draught resistance when working at such conditions.

In the chapter two of the dissertation «Soil deformation and destructions
processes under influence of operating element in the free cutting condition»
the results of special researches on studying interaction of operating element in a
form of trihedral wedge with soil in terms of free-acted cutting.

60 In this case initially the area at a depth of 28-30
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Fig. 1. Scheme of allocation loosening the experiments implementing.
and arrow-type hoes in interaction Experiments were implemented
order for prevent its drying-out while

by applying two loosened blades and one arrow-type hoe blade (fig.1). In this case

if loosened hoes in the course of movement were lard out at rear side of arrow-type

hoes and they form lateral loosened zones in order for arrow-type hoe run in terms
of free-acted cutting.

Experiments were implemented at a speed of 6,0 km/h and tillage depth of
operating elements at 20 cm.

The experiments investigated variations in cross-section profile of the
bottom of the loosened scarifying and sweeps soil, depending on the distance 4
cross between them, as well as by high-speed movement picture starring the
deformation processes and soil destructions lancet fluke.

In the experiments, the distance between the ripper and sweeps ranged from

25 cm to 40 cm at intervals of 5 cm.

Results obtained in the experimental data have shown that in free-acted cutting the
soil destructions under influence of operating elements occur by move off
throughout horizontal planes directed towards the side of loosened zones.
Based on the data obtained in the experiments, the theoretical aspects of the

process of soil deformation under the influence of operating element in a form of a

running triangular wedge in a free cutting. Let the operating element in the form of
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one-sided triangular wedge moving on /4 speed V is reacted with a depth of
formations having a side of loosened zone. When moving it from the position I to
position II (Figure 2,a) of the ADE formation under the influence of normal force
N and friction force F is first compressed and when the voltage occurring in it,
reaches a critical value, the shear plane formed ABCD directed horizontally under
wyangle to the direction of movement.

It results in separation of its part ABCDEF141B1C1 from the soil (fig. 2,b).
Furthermore, operating element movement (position III) crumpled part of soil will
be raised throughout its surface and move to the side of lateral loosened zone.
Meanwhile soil buckling and separation of its following part LMNTKK:LiMN: (fig.
2,c) will occur again. The sequential stages of deformation processes and soil
destructions will happen in such order with S stop.

Fig.2. Deformation processes and soil destructions under influence of
operating element in a form of trihedral wedge in terms of free-acted cutting. Plane
direction of move-off, is deviated from normal n, drawn to the operating element
blade, at the outside friction angle of soil to the moving direction, 1.e.
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where Yy, - alignment angle of operating element sharp blade to the movement
direction, degree.

A

a)b)c)

Fig.2. The deformation processes and soil destructions under influence of the operating
element in the form of a triangular wedge in a free cutting

Furthermore, the soil destructions step S, by operating element in a form of
free-acted cutting and its moving-around conditions throughout horizontal plane
are reviewed.
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Using the scheme shown an fig.2, and expressing normal force, attached by
the operating element through its resistance to move off and bending to soil the
following dependency for determining soil destruction proceeding under influence
of operating element in a form of trihedral wedge in free-acted cutting conditions
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where k_- specific soil shear strength, Pa

q, - coefficient of soil collapse volume, N/ m3 ;
b, - the width of operating element gripping or lateral distance from its
nose to the side of loosened zone , m ;

a, - angle of entry into the soil degree.

From the analysis of the formula (2) shows that the step soil destructions
working member in the form of a triangular wedge in a free cutting, hence quality
and energy parameters of its operation is largely dependent upon its angle of entry
into the soil and the installation angle relative to the direction of movement , the
working width as well as the physical and mechanical properties of the soil.

On the Figure 3 there is shown that according to the formula (2) the variation

1 " 1 R | " 1 1 a1

A A
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Y, deg. a,, deg.

a) b) 1,2,3-accordingly in case if ¢,=25, 30 and 35°



Fig.3. Variation graphics of soil destructions move changing S|,
depending on Y, (@) and a, (b)
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the force of resistance of its shift in this
direction Q,(Figure 4) must be less than
the resistance force O, on a plane
angled Y (where Y- slope angle of the
plane to chipping against horizon in
terms of blocked type cutting, that mean

Fig.4.
Scheme for determining the ensured
conditions of soil
destructions throughout horizontal plane

angle y, soil destructions S is changed | 0.< QllJ (3)
according to parabola laws, and by

increasing angle o, decreased in operating elements parameters and

accordance with a straight line laws. physical mathematical properties of soil
Obviously, to the soil destructions we will obtainthe following:

occurred in the horizontal direction of
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From above formula it is noticeable, that in free-acted cutting conditions
under influence of operating element in a form of trihedral wedge soil moving
around throughout horizontal plane in terms of set running conditions and tillage
depth are ensured mainly due to proper selecting of its bike width.

Deformation processes and soil destructions under influence of operating
element in a form of vertical wedge in free-acted cutting conditions also occur
throughout the horizontal plane.

In the chapter three of the dissertation «Reasons for the energy-capability
reduction of operating elements in the free cutting condition » the analytical
dependences are derived; they allow to determine draught resistance of operating
elements in a form of trihedral and vertical wedges when working under blocked
type and free-acted cutting. The following formula will be as formation after
obtained dependencies:

a) for operating element in a form of trihedral wedge when working under
blocked-type cutting conditions.
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b) for working element in a form of trihedral wedge in free-acted cutting
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c¢) for working element in a form of vertical wedge when working under free
acted cutting.
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Where T - soil hardness, Pa ; #;- thickness of operating element blade, m; ¢, -

internal angle of soil friction, degree; 4, - rising height of soil throughout the
operating element surface; m; p - soil density, kg/m’; g - acceleration of free Y



-alignment angle of operating element working surface in a form
falling, m/c*;,
of vertical wedge to the motion direction, degree; 4, - height of operating element
in a form of vertical wedge, m; W - soil humidity, %.

On figures 5 and 6 graphics are
drawn-up according formulas a) b) v,, geg. @, deg.
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Fig.5. Variation graphics® R (1) and ° R (2) depending on Y, (a),

a,(b), h (c) and V (d)
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the following: draught resistance of operating elements in a form of trihedral and
vertical wedges when working under free-acted cutting conditions is significantly
(at 2,7 — 3,75 times) less than when working under blocked-type cutting condition.
It occurs mainly as a result of reducing the resistance of soil destructions due to.
That it is destructed throughout horizontal plane forwarded to the side of lateral
loosened zones.

In Experimental researches changing the draught resistance of arrow-type
hoes when working under free-acted and blocked cutting conditions depending on
movement velocity (table 1) and tillage depth (table 2).

Table 1.

Changing the draught resistance of arrow-type hoes when working under

free-acted and blocked cutting conditions depending on the movement velocity

Indicators Movement velocity, km/hr
4,2 8,5
1. Draught resistance of operating 0,84 1,01

element when working in free-acted
cutting conditions, kN

2. Draught resistance of operating 2,12 2,84
element  when working in blocked
cutting conditions, kN
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Table 2.



Changing the draught resistance of arrow-type hoes when working under
free-acted and blocked cutting conditions depending on the tillage depth and
movement velocity

Indicators Movement Depth to be tilled, cm
speed, km/hr
20 30
1. Draught resistance of 4,2 0,89 1,56
operating element when 8,5 1,10 1,96
working in free acted cutting
conditions, kN
2.  Draught resistance of 4,2 2,38 5,26
operating element when 8,5 3,06 6,91
working in blocked cutting
conditions, kN

Base on the data, specified on the table 1, there can be pointed out the following:
firstly the draught resistance of arrow-type hoe when working in free acted cutting
conditions at 2,5-2,8 times less than when working in blocked cutting conditions;
secondly by increasing the velocity the draught resistance of arrow type hoe when
working in blocked cutting conditions at 1,34 times; that mean when working
free-acted cutting conditions the draught resistance of operating element grows
less intensively, than when working in blocked cutting conditions.
From the data shown on table 2, one can see as the tillage depth increases
from 20 cm to 30 cm the draught resistance of arrow-typed hoe when working in
free-acted cutting conditions grew at 1,7-1,78 times; and when working in blocked
cutting conditions — at 2,21-2,26 times; that mean as the tillage depth increases the
draught resistance of operating element when working in free-acted cutting
conditions grew at 1,26 times less than working under the blocked cutting
conditions.
In experimental researches an influence of solution angle and crumbling by
arrow-type hoe onto its draught resistance have been also studied when working in
- h o7 ).
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Figure 7. Changing the draught resistance of arrow-type hoe depending on its solution
angles (@) and crumbling (5) when running under the free-acted cutting conditions
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From the graphics on the fig.8 one can see by changing the solution angle
(2y,) of the arrow-type hoe from 50° to 80° the draught resistance of arrow-type
hoe initially, that mean within the range of 50-70° is decreased, and then within the
range of 50-70° grew; but by increasing the crumbling angle the draught resistance
of operating element decreased according to the straight line laws. It is explained
by according to nature of the changing soil destructions step S, depending on
angles y,and a, (see fig.3,a).

With increase the corner of the cutting the lancet paw its tractive resistance
increased under the law direct line (refer to ris.7,b). This occurs basically to
account of the increasing the expenseses to energy on ascent of ground on its
worker of the surfaces and resistances, appearing from power of its inertias.

In the chapter four of the dissertation «Technological and design
engineering schemes of energy and resourcess saving soil tillage machines and
their parameters» the developed technological and design schemes of power
resource saved tillers are specified. (fig.8. and 9); which were worked out from
conditions in order for the scope of soil being deformed by the operating elements
if free-acted cutting conditions was as much as possible; but scope of soil being
deformed by the operating elements in blocked cutting conditions — as less as
possible; and copyrighted by patents issued by RUz 00741, Ne 00889 and Ne 01095
on useful models, as well as the results of implements researches for substantiating
its parameters.

When operating elements are laid out in two rows on the framework as shown
on the scheme of fig.8, operating elements on first row will influence on the
monolithic soil, that mean they run in blocked cutting conditions; but operating
elements of the second row will influence on the soil layers having loosened zones
from lateral sides which were formed by the operating elements on the first row in
free cutting conditions. The main task of operating elements on the first row is to
form lateral loosened zones in order for operating elements on the second row
function in free-acted cutting conditions. There fore they are constructed in a form
of dihedral plane wedge, that mean in a form of narrow loosening hoe with a plane



working surface. Mean while, firstly soil is deformed to the side of soil surface,
that mean to the side of open surface; secondly the scope of being deformed soil
will be decreased in blocked cutting conditions. Those factors will lead to reducing
the power costs.

In a purpose to ensure the influence direction towards the zones loosened by
operating elements of the first row the operating elements of the second row are
built—up in a view if trihedral wedge; that mean as arrow-type hoe. In this case soil
deformation and destructions by operating elements on the second row will be
implemented in the direction of zones loosened by the operating elements on the
first raw. It ensures their draught resistance.

If the operating elements on the edge part of the second row are built-up
single-sided as shown on scheme II of fig 8, the operating elements on the first
row; 1. e. Operating elements running in blocked cutting conditions will be in
comparing with scheme I. of fig.8, will be reduced to one. It facilitates for
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1-operating element in a form of dihedral wedge; 2, 3-operating elements in a form of dual sided
and single sided trihedral wedges

Figure 8. Dual row layout schemes of operating elements of the framework
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1-operating element in a form of dihedral wedge; 2, 3-operating elements in a form of dual sided
and single sided trihedral wedges

Figure 9. /\-shaped layout schemes of operating elements of the framework
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additional reducing in power costs.

In the event when operating elements are laid out base on A-shaped scheme
on the framework as shown on fig. 9; and all operating elements besides the first
one towards movement direction, are built-up in a form of single-sided trihedral
wedges with working surfaces; which were directed towards the operating
elements laid out front side (scheme I shown on fig.9) ; only one operating element
(i.e. operating element laid out as first on the instrument framework) will run in
blocked cutting conditions and the remaining one run in free-acted cutting
conditions. In this case building-up the operating element laid out as the first in the
movement direction in a form of plane dihedral wedge (scheme II shown on fig.9)
will reduce the power costs additionally.

On the basis of above specified analysis one can conclude that in the event if
N-shaped lay-out scheme the operating elements in comparing with dual row lay
out the more power costs will be reduced. However, in machines having, wide
seizure the operating elements allocation base on A-shaped scheme on the
framework will lead to increasing in machine length and weight than its dual row
allocation. It decreases ability of machines to form a shelter. Besides the above
specified reasons will lead to reducing maneuverability and increasing in turning
stripes width for installations. Therefore, it is reasonable to apply A-shaped
allocation scheme of operating elements on the framework on the machines having
less seizure width; for example, on the machines for deep tillage operations. Dual



allocation of the operating elements on the framework of widely bitable machines
purposed for surface tillage, will facilitate to be easy, compactable and highly
maneuverable.

The main parameters of developed tillers are the following: (shown on fig.8
and 9): a;,a,— appropriately angle of incoming the loosening and arrow-type hoes
into the soil (crumbling), degrees; 2y, — solution angle of arrow-type hoes, degrees;
b;—loosening hoe width, m; /,— length of loosened hoe working surface, m; 25, —
seizure width of arrow-type hoe, m; a,,a, — cross-sectional distances between
operating elements, m; /;, [, and /;— longitudinal distances between operating
elements, m;

In effort to determine above specified parameters theoretical researches were
carried out. In this case angle of incoming the loosening and arrow-type hoes into
soil have been determined base on term; that draught resistance resulting from rise
and move-oft of soil layer being processed (tilled) throughout its working surfaces;
has minimum value; width of loosening hoe — base on term excluding to form a
compacted (sealed) furrow at the bottom part of layer being tilled; seizure width of
arrow-type hoe — base on term, that layer destruction being tilled occur throughout
the horizontal plane; cross-sectional distances of operating elements — base on term
complete loosening of the layer being tilled; but longitudinal distances between
operating elements — base on term stacked, gathering a soil, weeds and other
remaining parts among them.

In the chapter five of the dissertation «Draught resistance of energy and
resourcess saving soil tillage machines» for the purpose to compare power
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consumability of developed power-resources saving tillers the analytical
dependencies have been obtained; which facilitate to determine its draught
resistance and base on them the variation graphics of machines specific resistance,
shown on the fig. 8 and 9; depending on the movement direction specified on fig.
10. From those graphics one can see that the machine shown on scheme I of fig.8
has the most draught resistance but the machine shown on scheme II of fig.9 has
the least one. In speeds 1,5-2,5 m/s the machine specific resistance shown on fig.8
amounted in 6,72-7,73 kN/m; but on the machines shown on scheme II of fig.9 it
amounted in 5,72-6,15 kN/m, i.e. it is less in 1,17-1,26 times. This acknowledges
that as much tillers operating elements and instruments will run in free-acted
cutting condition, so less will be its draught resistance certainly the soil tillage
power consumability.

In the chapter six of the dissertation «Economic efficiency of energy and
resourcess saving soil tillage machines» the results of field and farm tests as well
as economic performances of power-resources saving chisel-cultivator and flat
cutter - deep loosening device are specified. They are developed and fabricated on
the basis of implemented researches and determined parameters.

In the course of tests performing on the developed power-resources saving
chisel-cultivator and flat-cutter-deep loosening device their draught resistance
amounted in 1,33-1,39 and 1,44-1,52 times less than the existing chisel-cultivator



and— deep loosening device has one. There fore, when they were applied fuel for
3,3-3,4 and 6,3-7,2 kg less accordingly was used per each hectare of tilled area.

R, KN/m

V, m/s
1,2,3,4-accordingly for machines, shown on schemes I and
IT of fig.8 and on schemes I and II of fig.9

Figure 10. Variation graphics of the specific draught resistance of developed power
resources saving machines depending on movement speed

Calculations performed on determining the technical and economic indicators
of the developed machines, show, when applying power-resources saving chisel—
cultivator and flat-cutter—deep loosening device the direct costs for tillage of 1
hectare land area will be reduced accordingly for 19,1 and 22,8 %. Annual
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economic efficiency after they are introduced, shall amount in accordingly
5863153 and 16831188 UZS per a machine.

CONCLUSION

On a base of the implemented researches on doctoral dissertation on subject
«Creating less power-consuming machines for soil tillage» the following
conclusions are provided herein:

1. In effort to reduce soil tillage machines energy consumption and
consequently the power costs spent for tillage it is reasonable to ensure the
interaction of their operating elements with soil in condition of the free cutting i.e.
they must influence onto ground layers, having opened furrows or loozened zones
at lateral sides.

2. Implemented theoretical and experimental researches showed that in
condition of free cutting the soil under influence of operating elements is
destructed by moving-off throughout horizontal plane, directed to the side of
lateral open-type furrows or loozened zones, and by reducing power costs for
deformation and soil destructions this outcomes to reduction of power
consumption in soil tillage and draught resistance of operating elements at 1,8-3,5



times.

3. By increasing the tillage velocity and depth reduction the draught
resistance of operating elements, working in condition of free cutting will be in
accordingly 1,12 and 1,26 times less, than working in condition of blocked-type
cutting shows that when applying them at deep and speedy soil tillage processes
there will be obtained a high efficiency.

4. In a purpose of decreasing the power consumability in soil tillage by
ensured running the most operating elements of machines in free-acted cutting
condition is possible due to dual row and A -shaped allocating them on the
framework proper selecting the type and form of operating elements. When the
operating elements are laid out on dual row on the framework the operating
elements of first row should be built-up in a form of dihedral wedges; operating
elements located on the edge of the second row — in a form of right and left single
sided; but operating elements laid out between them — in a form of dual sided
trihedral wedges; when the operating element is laid out A-shaped, the one laid out
first in the movement direction, should be in a form of dihedral wedge; and the
remaining right and left single-sided trihedral wedges.

5. In the event when operating elements are allocated on dual row on the
framework it is reasonable to apply wide-biting machines purposed for performing
surface tillage works, but /A-shaped allocation of operating elements on machines
purposed for the deep soil tillage having less bite width.

6. In effort to achieve qualitative soil tillage under minimum power
expenditures by chisel-cultivator it is recommended that incoming angle of
loosened hoes into the soil must be 25° solution angle of the arrow-type hoe - 60-
80°; bite width of loosening hoe — at least 50 mm; bite width of arrow-type hoe —

not more than 340 mm; length of working surface of loosening hoe — not less than
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160 mm; cross-sectional distance between loosening and arrow-type hoes — not
more than 190 mm; longitudinal distance between loosening and arrow-type hoes —
at least 660 mm.

7. Angle of incoming the central operating element into the soil - 25°; angle of
incoming the lateral operating element into soil - 25° solution angle of the central
operating element — 30-40°; width of the central operating element — not less than
75 mm; bite width of lateral operating element — not more than 250 mm; length of
working surface of central operating element — not less than 190 mm; cross
sectional distance between the central and lateral operating elements — not more
than 290 mm; cross-sectional distance between the lateral operating elements — not
more than 250 mm; longitudinal distance between the central and lateral operating
elements — not less than 950 mm; longitudinal distance between the lateral
operating elements — not less than 760 mm; by applying flat-cutter deep loosening
device qualitative deep soil tillage at less power costs is ensured.

8. Less draught resistance of designed energy and resources saving chisel
cultivator and flat-cutter deep loosening device accordingly will be at 1,33-1,39
and 1,44-1,52 times than existing chisel-cultivator and flat-cutter deep loosening
device have ones; provides the reduction in fuel consumption to 3,3-3,4



accordingly and 6,3-7,2 kgs at each hectare of the tilled land area.

9. Applying energy and resources saving chisel-cultivator and flat-cutter
deep loosening device allows to reduce in direct expenses on each hectare of tilled
land area to 19,1 accordingly and 22,8 %, herewith economic effect shall amount
accordingly 5863153 and 16831188 bags on one machine.
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