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BBEJAEHUE

O} dheKkTUBHOCTh MPOU3BOJICTBA JIOO0H CEIBCKOXO3SIMCTBEHHON KYJIBTYPHI BO
MHOTOM 3aBHCHUT OT CBOCBPEMEHHOTO M KAaueCTBEHHOTO BBIMIOJHEHHUS BCEX
CEJIbCKOXO3SIICTBEHHBIX PaboT, MPeTyCMOTPEHHBIX TPUMEHSIEMON TEXHOJIOTUEH.

BwmecTte ¢ Tem, BbIITyCKaeMble B HACTOAILEE BPEMs MPOMBINIIIEHHOCTHIO CPEICTBA
MEXaHU3aIUHA HE BCETJ]a CIOCOOHBI B TIOJTHOM 00BEME BBITIOJIHATH BO3JIOKEHHBIC HA HUX
GbyHKIMM B CBSI3U CO CHEUIU(PUUYECKUMU OCOOEHHOCTSIMU pETrMOHa, TOrjIa Kak
MIPEANPHUATHS HYKIAIOTCS B IOJTHON peaTnu3aliid BO3MOKHOCTEH HMEIOIITXCS B HATHIUHT
MallliH U MEXaHU3MOB, B CBSI3M C UeM BO3HHMKAET HEOOXOJUMOCTh UX MOJEPHU3AINH U
ajganTali K  30HAJBHBIM  TMOYBEHHO-KIMMATHYECKUM U MPOU3BOJCTBEHHBIM
OCOOEHHOCTSIM.

B cBsi3u ¢ aTuMu dakTopamMu MoJAroToBKa MOYBHI (B YACTHOCTH MOYB C TAKEITBIM
MEXaHUYECKAM COCTaBOM) MPOUCXOIUT BECHOM, KOTJIa CPOKH BBITIOJTHEHUS PabOT TakKe
OTpaHUYCHBI HAJTMYUEM MEP3JIOTHOTO TOICTUIIAIONIETO CI0SI, KOTOPBIN MPH MOBBIIICHUN
OKpY Xalolled TeMmIepaTypsl BO3JyXa HAYMHAET TasiTh, B CBA3M C YEM CHUKACTCS
HECYIIIasi COCOOHOCTH CJI0SI TTOYBBI. B 3THX yCIOBHSIX HEOOX0IUMO 3a7CHCTBOBATH BCE
UMEIOIIHECS CPEJICTBA MEXaHU3AIIMN B MAKCUMAJILHO KOPOTKHUE CPOKU, OCOOCHHO OCTPO
ATOT BONPOC CTOUT B HEOOIBIINX KpecThIHCKO-Pepmepckux xo3siictBax (KDX), rne B
KaueCTBE OCHOBHOTO MOOMJIBLHOTO 3HepreTuueckoro cpeactsa (MOC) ucnonb3yroTcs
KOJIECHBIE TPAKTOPHI Kiacca 1,4...2.

HawnGoiee otu€TimBo ucciemyembie (haKTOPBI IPOSBIIIOTCS MPU UCITOIH30BAHUN
TPaKTOPOB KOJIECHON XOJOBOW CHCTEMBbI Ha OOpPOHOBAaHWH, TJC B COCTaBE MAITUHHO-
TpakTopHoro arperara (MTA) ucmonb3yroTcst TUCKOBBIE OOPOHBI OOJIBIIION MacChl, C
BBICOKHM TSATOBBIM COITPOTHBIICHUEM.

JHuckoBas 60poHa siBIsieTCs Hanbosee YHUBEPCAIBHBIM OPYIUEM, IIPUMEHSIEMbIM
MPaKTUYCCKH HA BCEX dTaraxX TEXHOJIOTHH ITPOU3BOICTBA B CEJILCKOM XO3SHCTBE.

KadecTBo mouBeHHOW 00pabOTKH MHUCKOBON OOpPOHOW M €€ TIyOMHA 3aBUCST OT
OOJBIIIOT0 KOJWYECTBA B3aMMOJICHCTBYIOMUX (akTopoB. B TO ke Bpems riyOuHa

00pabOTKH 3aBUCUT OT BEPTUKAJIbHOW BECOBOM HArpy3ku, rnepeiaBaeMoil Ha padoumii



opra OOpOHBI - TUCK, OTYETO MPOUCXOANT 3ariTyOJIeHUE TUCKOB B TOUBEHHBIH CIOH, YTO
IpU MEepeKaThIBAHUKM OOPOHBI, BHI3BIBACT MEPEMEIINBAHNE U PAa3PHIXJICHUE TTOYBEHHBIX
cinoéB. [Ipu MOIHOM CO3pEeBaHUU TMOYBBI K MPOBEACHUIO OOPAOOTKM M ONTUMAJILHON
BJIQKHOCTH, HATMYUU JIETKUX TUIIOB MTOYB (MTECYaHbIX U CyTIeCYaHbIX ) B 00padaThIBaeMbIX
nanAmadTax 3ariiyolieHue IUCKOB OOpOHBI HA MAaKCHUMAaJIbHYIO TJyOMHY HE BBI3BIBAET
0COOBIX TPYIHOCTEH, OJHAKO MpU MPUMEHEHHWU Ha O00padOTKE CYIIIMHUCTBIX WIIU
TJIMHUCTBIX TIOYB 3ariy0ieHne pabourx OpraHoB MPOUCXOIUT TOJIBKO Ha IIyOHHY B 15-
18 cM BclieICTBUE HEJOCTATOUHOCTH BECA.

Pemute nanHyro mpobieMy BO3MOXKHO MyTEM BHEIPEHHUS HOBBIX TEXHUYECKUX
pelIeHUi MOCTaHOBKOM JOMOJHUTENBHBIX YCTPOWCTB CHOCOOHBIX IEpepaclpenessaTh
Harpy3Ky MEX]y OIOPHBIMHU HMOBEPXHOCTSIMU SHEPreTHUECKOIO CPeICTBa U pabouuMu
opranaMu OOpPOHOBAJIBHOTO arperara.

B cBsi3u ¢ 3TUM mpensiokeHa Hay4Hasl TMIOTE3a, 3aKII0YAoNascs B TOM, YTO
nepepactpe/ieieHne Harpy3kd MEXAY OMOPHBIMU IOBEPXHOCTSAMH SHEPTreTUYECKOTO
cpeacTBa W paboyMMHM OpraHaMu OOPOHOBAJIBHOTO arperara JacT BO3MOXKHOCTH
HOBBICUTh TATOBO-CLIEMIHBIE CBOWCTBA 3JHEPreTUUYECKOTO0 CpPEACTBA U  BEIMYUHY
BEPTUKAJILHOM Harpy3ku Ha paboure opraHbl TUCKOBOW OOpPOHBI.

[ens uccnenoBaHust — noBblieHUE 3(P(HEKTUBHOCTH HMCIIOJIB30BAHUS MAIIMHHO-
TPAKTOPHOTO arperara Ha OOPOHOBAHMHM 3a CUET MEpepactpe/ieieHUs Harpy3Ku Mexay
OTIOPHBIMHU TOBEPXHOCTSAMH JHEPreTHUYECKOTO CpEeACTBA W pabodynMH OpraHaMu
OOpPOHOBAILHOTO arperara.

Jlns  pemieHuss TIOCTaBJICHHOW I OMpEAeNieHbl  CIEAYIoIHUe  3aaadu
HUCCJICIOBAHUM:

1. IIpoananu3upoBaTh €CTECTBEHHO-MPOM3BOACTBEHHBIC YCJIOBUS U COCTOSTHHE
CPEICTB MEXaHU3allMH, UCTIOIh3yeMbIX Ha OOPOHOBAHUY TIOYBBI B AMYpCKOW 007acTH;

2. IlpousBecTn aHanu3 paHee MPOBEACHHBIX HCCIEIOBAaHUM, MOCBAMIEHHBIX
BOIIPOCY OOPOHOBAHUS MMOYBBHI;

3. PazpaboraTh W TUPEMIOKUTh TEXHUYECKOE pelleHue (yCTpOMCTBO) s
NOBBIIICHHS 3PPEKTUBHOCTH HCIIONB30BAHUS KOJECHBIX IHEPreTUUYECKUX CPEACTB HA

OOpOHOBAHUU;
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4. TeopeTuuecku 0OOCHOBATh U SKCIIEPUMEHTAIIBHO MOATBEPAUTH 3PPEKTUBHOCTD
paboThl MpeaIaracMoro TEXHUYECKOTO pEUIeHUsS Ha TepepachpeicsieHue Harpy3Kd
MEXYy OMOPHBIMU OCHOBAaHUSIMHM HHEPreTUYECKOrO CpPEJCTBA U pabOUYMMH OpraHaMu
OOpOHBI;

5. JlaThb TOIUIMBHO-?HEPIeTUUYECKYI0 M JKOHOMUYECKYIO OIEHKY pe3yJIbTaTOB
HUCCIIETOBaHUM.

OOBEeKT ucciaeAoBaHUS — MPOLIECC MOATOTOBKM TMOYBBI MOJ MOCEB MAIIMHHO-
TPaKTOPHBIM arperaToM B COCTAaBE KOJIECHOTO TpakTopa kiacca 1,4 u 6oponst BJIT-3.

[Ipenmer  uccienoBaHWM  —  M3YYECHHE  3aKOHOMEPHOCTEW  BIIMSTHUS
nepepacnpesiesieHlsi Harpy3kd BHYTPU OOpOHOBAJIBHOTO arperara Ha MPOIECC
MOATOTOBKH MTOYBBI.

Hayunas HOBU3Ha 3akirouaercs B 000CHOBaHUM (haKTOPOB M 3aKOHOMEPHOCTEH,
BO3ZHMKAIOIIMX TP TIEpepacipeieieHn Harpy3ku BHYTpU OOpPOHOBAJILHOTO arperara.
[IpenoxkeHpl MaTeMaTUYECKHUE 3aBUCHUMOCTH IO3BOJIAIONIUME BBISBUTH BIIUSHHE
MPEJIOKEHHOT0 TEXHUYECKOTO0 PEIICHUST Ha BEJIWYUHY CUJIOBOTO BO3JCUCTBUS
MPUXOSIIETOCS Ha KOJIECAa SHEPTETUYECKOro CPEACTBAa M paboune opraHbl JUCKOBOM
OOpOHBI, TIyOMHY O0OpaOOTKH TOYBBI, 3(P(HEKTUBHOCTH HCIOJIL30BaHUS KOJIECHBIX
TpakTopoB Kkiacca 1,4 ¢ nuckoBeiMH OopoHamu. HM300peraTenbCKuii ypoOBEHb U
MpaKTHYECKasi TIPUMEHUMOCTb MPEJIOKEHHBIX aHATUTUUECKUX U TEXHUUECKUX PEIICHUM
NOATBEPkKACHb NaTeHTaMu P® Ha 00BEKThl HMHTEIUICKTYaJIbHOM COOCTBEHHOCTH U
CBUJIETEIILCTBOM Ha Mporpammy st OBM.

TeopeTndeckas U MpakTUYECKasi 3HAYUMOCTh paboThl. TeopeTuueckn 000CHOBaHA
U DOKCIHEPUMEHTAJIbHO TMOATBEpKIeHa A(PGIEeKTUBHOCTh palbOThl MpeajiaraeMoro
TEXHUYECKOTO PEIIEHUS B pPEaJbHBIX YCIOBUAX SKCIUTyaTalluu. Y CTAaHOBJIIEHO, YTO
HCIIOJIB30BaHUE TIPEIaraéMoro yCTpOWMCTBa IS KOPPEKTUPOBKU CHUJIOBOM Harpy3KH
BHYTpY MTA NOBBIIIAET TIATOBO-CLIEMHBIE CBOMCTBA KOJECHOTO TpakTopa kiacca 1,4,
CHIPKAeT TEXHOTGHHOE BO3JICUCTBUE JBMKHUTEICH Ha TOYBy Ipu €€ 00paldoTKe.
[Toy4yeHHbIE 3KCIEPUMEHTANIbHBIE 3aBUCHUMOCTU TO3BOJISIIOT COKpPATUTh 3aTPAThl

BPCMCHHN U MAaTCPUAJIbHBIX CPCACTB IIPH KOHCTPYUPOBAHNUN, U3IrOTOBJICHUH, BHCIPCHUMH,
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COBEPIIICHCTBOBAHUM W JOPA0OTKE CEPUMHBIX MAIIMHHO-TPAKTOPHBIX arperaros,
MCIIOJIB3YEMBIX MTPU MOATOTOBKE MOYBHI MO/ TOCEB.

Marepuainbl uccleloBaHU BHEApPEeHbl UM ucnoib3ytorca B OO0 «Kazanckoey,
K®X MaxmynoB Camu Anunmax Ornbl, KOX YemanoB Mamrban MyTtannOoBud U B
00O «AI'PO-C.E.B.».

Pe3ynbrarhl HcclieOBaHUNA MO MOBBIIEHUIO A()PEKTUBHOCTU HCTOIH30BAHUS
KoJ€cHoro TpakTopa kiacca 1,4 ¢ 6oponoit BJIT-3 ucnonb3yroTcs B yueOHOM TpoIiecce
Ha Kadeape TpaHCIOPTHO-dHEpreTuueckux cpeacts u mexanuzanuu AIIK ®I'BOY BO
JlaneHeBocTOUHBIN ['AY.

Merogonoruss W METOIBl ucciegoBaHuil. Teopernueckue ucCCIeIOBaHUS
BBITIOJIHSJIUCh € MCIOJIb30BAHMEM OCHOBHBIX IMOJOKEHWH, 3aKOHOB W METOJ0B
KJIACCUYECKOM  MEXaHUKH, MaTeMaTUKM M aQHAJUTUYECKOM  T€OMETPHHU.
DKCIIEpUMEHTAIbHBIE HCCIEIOBAaHUSI MPOBOAWINCH B IOJEBBIX YCIOBUSX Ha OCHOBE
OOLIENPUHATBHIX METOIUK B COOTBETCTBUH ¢ AeicTBYromMHU ['OCT. OcHOBHBIE pacueThbl
1 00paboTKa pe3yiabTaTOB AKCIEPUMEHTOB BBINOIHSUIMCH C UCIOIb30BAHUEM METOJIOB
MaTeMaTU4YeCKOM CTaTUCTUKHU, a Takxke mporpamm Microsoft Excel u Statistica 6.1.

OCHOBHBI€ MOJI0KEHUSI, BHIHOCUMBIC Ha 3allUTY:

- HOBO€ TEXHUYECKOE pemieHnue (yCTpOMCTBO) JJIsi PETYJMPOBAHUS CUIIOBBIX
HArpy30K Ha JBW)KHUTENN KOJECHOTO SHEPTETUUYECKOrOo CpEeACTBa U pabodyue OpraHbl
JTMCKOBOM OOPOHBI;

- AaHAJIUTUYECKHUE 3aBUCUMOCTH, MTO3BOJISIIOIIME BBISIBUTH BIUSIHUE MPEIJIAracMoro
TEXHUYECKOTO pelieHus (yCTpoiCTBa) Ha paclpe/elieHhe CHUJIOBBIX Harpysok,
MPUXOIAIINXCS HA JIBUKUTEIIA KOJIECHOTO YHEPTETUUECKOTO CPENICTBA;

- QaHAJIUTUYECKHUE 3aBUCUMOCTH, MTO3BOJISIIOIINE BBISIBUTH BIUSHUE MPEJIAracMoro
TEXHUYECKOro pemeHuss (yCTpoWCTBAa) Ha U3MEHEHHE CHJIOBBIX  Harpysok,
MPUXOISIINXCS Ha paboune opraHbl TUCKOBOW OOPOHBHI.

CreneHnb JOCTOBEPHOCTH U anpoOaiius pe3ysibTaToB. JJoCTOBEPHOCTh pe3yIbTaTOB
UCCIIEOBAHUSI TOATBEPKIAECTCS CXOJMMOCTBEO TEOPETHUYECKHX IIOKa3aTelied U
AKCIEPUMEHTANIbHBIX PE3YJIbTATOB, IOJYUYEHHBIX B IPOU3BOJICTBEHHBIX YCIOBUSIX

AKCILTyaTallMK KOJIECHBIX TPAaKTOPoB kiacca 1,4 u quckoBbix 0opoH BJIT-3.



PesynbTarsl auccepTaliMOHHOM pabOThl JOJOKEHBI, 00CYKIEHbI U OA00PEHbI Ha
TemaTHdecknx Hay4yHbIx KoH(epeHmsax ®I'bOY BO JlansaeBoctounsiii ['AY (2021 -
2026 rT.), HAIMOHAJIBHBIX U MEXKIYHAPOJHBIX HAYYHO-TIPAKTUYECKUX KOH(DEPEHIUSX:
MextyHapoIHON HaydHO-TIpaKTUYecKOor KOoH(pepeHunn «PenmxuHupuHr U nudposas
TpaHchopMalisi  3KCIUTyaTalldd  TPAaHCIOPTHO-TEXHOJOTMYECKUX  MallMH U
pobotoTrexHuueckux komiuiekcoBy (Mockga, 2023 r.), XXX BcepocCHICKONW Hay4dHO-
NPaKTUYECKONM KOH(PEpEHIHMH «AKTyaldbHbIE BONPOCHI PAa3BUTHsI E€CTECTBEHHBIX U
texuuueckux Hayk» (CraBpomoinb, 2023 r1.), XV MexayHapoJHOW Hay4dHO-
MPaKTUYECKON KOH(pEpEeHUUH, MOCBIAMICHHOW namMatu goueHta M.A. AHduHOreHoBa
(HoBocubupck, 2023), 4yto Aaet npaBo caelaTh 0O0CHOBAHHBINA BBIBOJ O JOCTATOYHOM
MOJIHOTE OTPAKEHUs PE3yJIbTaTOB UCCIEIOBAHUS B HAYUYHBIX IMyOJIMKALUAX U BBICOKOU
CTENIEHU anpoOaIuy UCCIEeI0BaHUN.

[TyOnukanuu. OCHOBHBIE MOJIOKEHUS AUCCEPTALIMOHHONW pabOThI OITyOJIMKOBaHbBI
B COOpHUKaX HAallMOHAJIBHBIX U MEKIYHAPOAHBIX HAYYHO-NPAKTHUYECKUX KOH(EPEHILINH,
HayyHelX TpyaoB PI'BOY BO /[lanebHeBocTounbli ['AY, B Hay4yHBIX JKypHajax,
pekomennoBanubix BAK  mpum  MunoOpnayku — Poccuiickoit =~ depepanuu:
«lTonuremaTuyeckuii  CeTEBOM  DJEKTPOHHBIM  HayuyHbI kypHan KyOaHckoro
rocyaapcTBeHHoro arpapHoro yuuBepcuteray (K2), «M3Bectuss OpeHOYprckoro
rocyaapctBeHHoro arpapHoro yauBepcutetra» (K2), «Bectnuk Kypranckoit 'CXA»
(K2), «ArpolxoHudo» (K2), «BectHuk ANTaCKOro rocyAapCTBEHHOI'O arpapHoro
yHupepcutetay (K2), «Husa [ToBomkbsa» (K2).

B nepedens paboT, OmyOJIMKOBAaHHBIX IO TEME JIUCCEPTAIMH, BKIOYEHO 26
nyOJauKamuu, B TOM yucie 13 cratell B U3AaHUsIX U3 IepeuHs, pekoMengoBanHoro BAK
npu MUHHCTEPCTBE HAYKH U BHICIIETO 00pa3oBaHus Poccuiickoit Deepannu, IOTyIeHO
OJIHO CBUJETEIBCTBO O pEerucTpauuu nporpammsl aisg 9BM, 3 nateHTa Ha OOBEKTHI
UHTEJJICKTYalIbHOM COOCTBEHHOCTH.

CrpykTrypa u 00bEM nuccepranuu. {uccepraiiys COCTOUT U3 BBEACHUS, MIATH TJ1aB,
3aKJIFOUEHMS, CIIMCKA UCTIOJIb30BaHHBIX HCTOYHUKOB, COCTOSAIIErO U3 159 HanmeHoBaHuUi
u npusnoxeHuil. O0mmit 06beM padoTsl coctaBisieT 156 c., cogepxut 84 pucynka, 22

TaOJIALIBI.
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1 COBPEMEHHOE COCTOSHUE BOITPOCA U 3ATAYN
HUCCJEJOBAHUN
1.1 Kparkasi XapakTepuCTHKA €CTECTBEHHO-NIPOU3BOICTBEHHBIX 0CO0EHHOCTei

AMypckoi 001acTH

Tepputopuss Amypckoit obnactu coctaBister 361,9 Thic. kB. kM. (2,1%
tepputopun Poccuiickoit ®enepanuu). Pacnonaraercs o6macTe Ha IOTr0-BOCTOKE
Poccuiickoit deaeparuu B a3uaTckon ee yactu, Mexay CTaHOBBIM XpeOTOM Ha ceBepe U
pekoit Amyp Ha rore. Ha rore npoxonut rocynapcrtsensnas rpannna ¢ Kuraem. Ha 3anane
00J1aCTh TPAaHUYUT C 3a0alKalIbCKUM KpaeM, Ha ceBepe - ¢ PecyOmiukoit Caxa (SkyTus)
U Ha BOCTOKE - ¢ XabapoBckuM kpaeM u EBpelickoii aBTOHOMHO# o0jacThio. [Toutu Bes
TeppUTOpHUs 00JIACTU PACIIONOKEHA B OacceliHe peku AMyp.

O01acTh JISKUT B yMEPEHHOM T'€0rpauueckoM Mosice, KIIMMAT KOHTUHEHTATbHBIN
C MyCCOHHBIMU uepTamu. CpeHsisa TeMreparypa Bo3ayxa KoaehJIeTcs ¢ ora Ha CeBep OT
+20,7 no +17,6 rpagyca B utosie u ot -27,6 1o -32,8 rpagyca B sHBape. 3uma cyxas u
MajocHexxHas. [IpumepHo 90% Bmarm mpuxoguTcs Ha Teruioe Bpems rona. OOmas
MPOTSKEHHOCTh peK AMYpCKOM 00JaCTH MpeBbIIaeT 77 ThIC. KM. bonblIuX pek, 1auHa
koTophix cBbIle S00 kM, cemb: Amyp, 3es1, Cenemmxa, [ 'mintoi, bypest, Onexkma, Hrokxa.

AMypckas 00JacTh OTHOCHTCS K YHCIY MAaJOHACENEHHBIX TEepPUTOPUI
Poccuiickoit denepannu. PazMelienne HaceneHus: HepaBHoMepHoe. Hambonee rycro
3acelieHa oKHas 4YacTh oOmactu. CpemHsisi TUIOTHOCTh HaceneHus obmactu — 2,1
yenoBeka Ha 1 kB. kuiomeTp. OCHOBHasi Macca HaceJIeHUsl - PYCCKHUE, YKPauHIIbI,
oenopychl. B ceBepHBIX pailoHax 00JIaCTH B HECKOJIBKUX CEJICHUSAX MPOKUBAIOT IBEHKHU.

Ha 1 saBaps 2025 roma B coctaB AMypCcKOi 00JacTH BXOMWIA 9 TOPOICKHUX
OKpYTOB, |5 MyHUMIHMNAIBHBIX OKPYTOB M 5 MyHUUMIIAJIBHBIX pallOHOB. B mx cocrase
YYTEHBI HACEJICHHBIE MYHKTHI: 8§ TOPOJOB 00JIACTHOTO MOYMHEHUS, 2 TOPOJIa pAlOHHOTO
MOJYMHEHUS, 15 MOCETKOB rOpoACKOro TUMa, 57 cenbCKux noceneHui, 601 cenbckuit
HAceJIeHHbIA MyHKT [153].

[IpurpannyHoe MOJIOXKEHHUE, HAIMYKUE 3HAYUTEIBHOIO0 PECYpPCHOIO MOTEHIMAa,

OTKPBIBAIOT JJIA o01acTy OOIBIIHME BO3MOKHOCTH. OCHOBHEIC HallpaBJICHUA COIUAJIBHO-
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HSKOHOMHUYECKOTO Ppa3BUTHUsI peruoHa cgopmupoBanbl B CTpaTerudl COIUAIBHO-
IKOHOMHUYECKOTO pa3Butus Amypckoit obmactu no 2035 ronma, yTBEp)KIEHHOTO
[ToctanoBnennem IlpaButenbctBa Amypckoit oOnactu ot 24.04.2023 Ne 381. B
CTpaTEeruu OMpe/IeIeHbl OCHOBHBIE HAPABJICHH B pa3IUYHbBIX cepax sKOHOMUKH [153].

KonuuecTBo opranusanuii 1mo BHIY 3KOHOMHYECKOW JAESITENBHOCTH B cepe
PacTEHUEBOACTBA U >KMBOTHOBOJCTBA, OXOTHI U IIPEAOCTABICHUS COOTBETCTBYIOLIUX
yciyr B 3tux obnactsax 3a 2020-2025 rr. o JaHHBIM TOCyAapCTBEHHOW PErvCTpallH,

npeAcTaBiieHbl Ha pucyHke 1.1 [154].

700 602

>:r
S 600
2 500
=
% _ 400
o 2300
m
g 200
= 100
(e}
~ 0
2020 2023 2024 2025

I'oxm

Pucynok 1.1 - KonuuecTBo opranuzaiyii o BUjy SJKOHOMHAYECKOM JESITEILHOCTH B
chepe pacTeHHEBOACTBA U KUBOTHOBO/JICTBA, OXOTHI U MPEIOCTABICHUS

COOTBETCTBYIOIIMX YCIYT B 3THX oOmacTsax 3a 2020-2025 rr.

Cornacno pucyska 1.1, mo cocrostnuto Ha 2025 101 B MPOLIEHTHOM COOTHOILICHUIO
K nokazarento koHua 2024 ropa, KOJIMYECTBO OpPraHU3AIMi MOKA3aJ0 MOHUKEHUE Ha
2,2%. JlaHHasi TEHIEHLIMS COXPAHSAETCS Ha BCEM OTCIIEKHMBAEMOM B paMKax rpaduka
MPOMEKYTKE BPEMEHH, HO BO MHOTOM 3TO KaCA€TCSl CMEXHBIX C CEIbCKUM XO35IHCTBOM
BUJIOB SKOHOMUYECKOU JIEATCIIBHOCTH.

Ecnu paccmarpuBarh TPOAYKIIMIO CEJIBCKOTO XO3SHUCTBA IO KATETOPHUSIM
XO03SUCTBYIOMIUX CyOBEKTOB, TO PAIlMOHAIBHO MMPOBECTH CPABHEHNE MOYKHO TIPH TTIOMOIITH
COIMOCTAaBJICHUSI SKBUBAJICHTOB (DAKTUYECKU JEMCTBOBABIIMX LIeH. s BU3yalu3anuu
CTaTUCTUYECKUX JIAHHBIX [0 COCTOSIHUIO Ha KOHEI| KaXJOoTro Tojla MpeJcTaBlieHa

auarpaMMa Ha pucyske 1.2 [42, 154].
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B X 0351icTBa HACEIEHUS
B KpecTtrsiHckre ((hepMepckue) X03sicTBa U HHANBUAYATIbHBIC TTPEANPHHAMATEIN

Pucynoxk 1.2 - ITpoaykiiust cenbCKOro X035MUCTBa MO0 KaTETOPUsIM X035ICTB B

(baKTI/IIIGCKI/I I[GﬁCTBOB&BIHPIX OcHax

T&K)KC, A1 TTIOHHUMaHUA 3aﬂeﬁCTBOBaHHH Pa3INYHBIX OpraHU3alvi B J0JICBOM

PaclpCaACICHUN KOJIHYCCTBA BBIHYCKaeMOﬁ MMpOAYKIINHN uenecoo6pa3H0 MnpcacCTaBUTb

JTAHHBIE B BUJIE TIPOLICHTHOTO COOTHOIIIEHUS (PUCYHOK 1.3).
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B Kpectrsackre (hepMepcKue) Xo3sicTBa U HHANBUAYaTbHBIC
HpeInpUHAMATEIN

Pucynok 1.3 - Ctpykrypa pacnpeneneHus CeIbCKOX03SIMCTBEHHBIX YTOIUN 110

KaTETrOpUsIM XO351CTB
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st cpaBHEeHHsS (U3MUECKOTO0 00beMa MPOAYKIIMH BBITyCKaeMoro cdepou
CEJbCKOIO XO3SMCTBA IO OTHOLIEHWIO K NPEAbAYIIMM TrojaM Oblla COCTaBJEHA
nuarpamma  (pucyHok 1.4), KoTopas NOKa3bIBAa€T, HACKOJIbKO B IPOLIEHTHOM
COOTHOIIEHUH K MPEbIAyIIeMy T0ly MPOUCXONI CIajl WA MPUPOCT 00beMoB. Mcxoms
U3 CTaTUCTUYECKUX JaHHBIX, IPEICTABICHHBIX B JUarpaMMme, MO>KHO ClIelaTh BBIBOJ O
HaOJII0JAIOLIEMCS IPUPOCTE PU3UUECKUX O0BEMOB MPOAYKIMH CEIbCKOTO XO35HCTBA C
2020 mo 2022 roga B KPECThIHCKUX ((pepMepCKUX) XO3SHCTBAX U UHIUBUAYATHHBIX
npennpunumMareneil. Ilocnenyronme ypoBHM mokas3biBaoT, urto ¢ 2023 roma U 1o
HACTOAIINI MOMEHT CTAaOMIILHO TOACPKUBAIOTCS 00BEMBI POU3BOICTBA, YTO TOBOPHT
0 CTaOUJILHOM MHTEpECE K MOAJIEPKaHUIO0 S3KOHOMUKU PEroHa CEIbCKOX031CTBEHHOM
cepoil, mpu ydere BCEX BHEIIHUX (AKTOPOB, OKa3bIBAIOIIMX KaK MpsIMOE, Tak M

KOCBEHHOE BO3JICHCTBUE HA TaHHYIO chepy IKOHOMUKHU [154].
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B CenbCKOE XO3SIUCTBO PacTenuneBoacTBo B )KvBOTHOBOJICTBO

Pucynok 1.4 - Unnekcsl puznyeckoro oo6beMa mpoayKIMH CEIbCKOTO X03HUCTBa BO

BCEX KATETOPHUSIX XO35UCTB B COMIOCTABUMOM OLICHKE

st Bu3yanuzanuu 00hEMOB MPOU3BOACTBA OCHOBHBIX CEIBCKOXO3SHCTBEHHBIX
MPOAYKTOB B cenbxo3opranu3anusix B pazpese ¢ 2020 mo 2024 rox mo COCTOSHUIO Ha
KOHEILl ToJia COIVIACHO CTaTUCTUYECKUM JIaHHBIM IIOCTPOEHA COOTBETCTBYIOIIAS

quarpaMma, IMpeAcTaBleHHas Ha pucyHKe 1.5. AHalOru4yHo, moAoOHBbIE IUArpaMMbl
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TaK)K€ NPEICTaBIICHbl ISl XO35AWCTB HaceneHus (PUCYHOK 1.6) W s KpPECThSIHCKHUX

(pepMepckux) X0O3sIMCTB ¥ MHANBUAYAIBHBIX MTpeANpUHUMaTeNeil (pucyHok 1.7).
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PI/ICYHOK 1.5 - HpOPI?;BOI[CTBO OCHOBHBIX CEIbCKOXO03SMCTBEHHBIX IMPOJAYKTOB B

ThIC. TOHH
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Pucynok 1.6 - IIpou3BOCTBO OCHOBHBIX CEIIbCKOXO3SIHCTBEHHBIX MPOIYKTOB B

XO3AUCTBAaX HACEJICHUA
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PI/IC}/HOK 1.7 - HpOPI?»BOI[CTBO OCHOBHBIX BHUJ0OB CEJIBbCKOXO035MCTBECHHOU IIpOAYKINH B

KpPECThIHCKHUX ((PepMEpCKHX) XO35IICTBAX U Y UHANBUAYAJbHBIX MPEANPUHUMATENEH

1.2 BiausiHMe pernoHAJbHBIX 0COOCHHOCTEH HA NMPOoLecC MOATOTOBKH MOYBbI B

Amypckoii o0Jsactu

AMypckas 00J1acTh XapakTEpHU3yeTcsl Ppa3HOOOpa3HbIM penbedoM, BKIIOUYAs
PaBHUHBI, XOJMBI W TOpHBIE panoHbl. Kimmar permoHa — KOHTMHEHTAJIBHBIN, C
XOJIOMHBIMA 3UMaMHM M TemibiM JieToM. [louBbl AMypckodl 00JaCTH B OCHOBHOM
MPE/ICTABICHBl YEPHO3EMAMH, CEpO3eMaMU U MOA30JIUCTHIMU ToYBaMu. YepHO3eMbl,
o0asarolre BBHICOKOW MIIOJOPOAHOCTHIO, HAXOMATCS B FOKHOM YacTW pErvoHa, rie
YCJIOBHSI JJISI CEJILCKOTO X031 CcTBa HanboJee OnaronpusiTHbie. B ceBepHBIX paiioHax, rie
MOYBBI MEHEE MIIOAOPOIHBIE U 00JIee MOABEPKEHBI APO3UH, MOATOTOBKA MOYBHI TPeOyeT
0c000T0 IMOX0/1a ¥ UCTIOJIb30BAHUS IOTTOTHUTEIBLHBIX arPOHOMUYECKUX METOJIOB [44].

[To nanubiM MuHuCTEpCTBA cenbCckoro xossgiictBa Poccuu, B 2025 romy B
Amypckoit obnmactu Obuto 3acessiHo Oosiee 1136,7 rexkTapoB CENbCKOXO3SHCTBEHHBIX

yFOHHﬁ, 4TO ABJISICTCA 3HAYUTCIIBHBIM IMOKA3aTCJICM HApsAAy CO 3HAYCHUSAMMA ITPOMIIBIX
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JeT. DTO CBUIETEIBCTBYET O CTAOMILHO BBICOKOM MHTEPECE K CETbCKOMY XO3SIMCTBY U
HEO0OXOMMOCTH ONITUMHU3AIIUH MTPOTIECCOB MOATOTOBKH MOYBHI [ 122, 153].

[ToaroToBKa MOYBHI B PErMOHE BKJIIOYAET B €05l HECKOJIBKO KITIOYEBBIX ITAIlOB:
BCITaIllka, OOpOHOBaHUE, KyJbTUBAIMS U yaoOpeHue. Kakprit U3 3THX 3TarmoB JOJDKEH
YUUTHIBATh CIlEUU(PUUECKUE YCIOBHS, TaKHME KaK YpOBEHb BIIAXXHOCTH, TeMIIepaTypa
MOYBbl M €€ XUMHUYECKH cocTtaB. Hampumep, B yCIOBUAX HEIOCTaTKa BJard,
XapakTepHOro JUIsi HEKOTOPBIX paillOHOB, arpOHOMBI MPUMEHSAIOT TEXHOJOTHUH
MUHUMAJIbHON OOpa0OTKM TMOYBBI, YTO IIO3BOJSIET COXPAHUTHb BJAry U YIY4YIIUTh
CTPYKTYpY MOYBHI.

C y4eTOM COBPEMEHHBIX IKOJIOTUYECKUX BbI30BOB, TAKUX KaK U3MEHEHUE KJIMMAaTa
U Jierpajanus mo4s, B AMypcKoil o0jacTi Habt0gaeTcs mepexo1 K 6ojiee yCTOWYUBBIM
METOJIaM BEJICHUA CEJIbCKOro xo3giictBa. B 2022 romy 25% cenbpxo3npou3BoauTENEH
Hayajau BHEJAPSATh METOAbl OPraHUYECKOT0 3€MJICJIETNS, YTO 3HAYUTEIbHO MOBIUSIO Ha
MOAXOJIbI K TOATOTOBKE MOYBKI. VCroiab30BaHue 3€JIEHBIX YI00pEeHUH, CeBOOOOpOTa U
WHTETPUPOBAHHBIX CUCTEM 3aIIUThl PACTEHUN CTAJI0 BAXKHOW YaCThIO arpOHOMUYECKON
MPAKTUKH, OTCIICIUTD MOKA3aTEN MPUPOCTA MO3BOJISIOT Tabmibl 1.1 u 1.2 [154].
Tabmuuma 1.1 — BHeceHue MuHepanbHBIX  yAOOpPEHMH MOJ  IMOCEBBI B

CEIbCKOXO03SMCTBECHHBIX OpraHu3alnuiax

2020 2022 2023 2024 | 2025
Breceno MuHepanbHBIX yA00peHui, Bcero, ToHH | 18237 25792 26055 31035 | 27869

Ha I rekrap, kmiiorpaMMoB:

Bceii moceBHOIM mTomiaau 34 42 40 49 45
3epHOBBIX KYJIbTYp (0€3 KyKypy3bl) 39 32 32 48 47
Con 29 41 41 47 41
Kaprodens - 99 52 - -
OBo1e6axyeBbIX KyJIbTyp - - - - -
KopMOBBIX KyJIbTYyp 39 23 21 24 37
ViaenpHBIM BeC IUIOMAAW C BHECEHHBIMH 87,1 82,1 85,5 90,6 85,7

MUHEPATLHBIMH YI0OPEHHUSIMH BO BCE MTOCEBHOM
mromanu, %
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Tabmuma 1.2 — Boecenue opraHuyeckux  yAOOpeHHMH TOJ  TOCEBHI B
CEIBbCKOXO03IUCTBEHHBIX opraHu3anusax
2020 2022 2023 2024 | 2025
Bcero opranndeckux y100peHHid, BCET0, TOHH 37463 88686 72003 65984 | 45032
Ha 1 rexrap, kuinorpaMmoB:
Bceit noceBHoi miomiaau - 143 111 105 73
3epHOBBIX KYJIBTYp (0€3 KyKypy3bl) - 396 209 210 158
Coun - 85 81 - 50
Kaprodens - - 6271 5232 -
OBo1ie6axueBbIX KyJIbTyp - - - - -
KopMOBBIX KyJIbTYyp - - - - -
VaenbHBIM BeC IUIOIIAAM C BHECEHHBIMU 5,0 49 7,0 7,5 8,0
OpraHUYECKUMU YAOOPEHUSIMHU BO BCEH TOCEBHOU
iomanu, %

1.3 Haqim4yue ¥ COCTOSIHHE MAIMHHO-TPAKTOPHOro napka B AIIK Amypckoit

o0JiacTn

Ha 2025 roag wMamumnoTpakTopHbii mapk (MTII) pernoHanbHBIX XO35HCTB
MPECTABIIACT CO00M BaXKHEUIIIUMA PJIEMEHT arponpOMBIIIIIEHHOTO KOMILUIEKCA PErHoHa,
KOTOPBIN UTPAET KIIOYEBYIO POJIb B 00ECIICYSHUH MPOJOBOJILCTBEHHON 0€3011aCHOCTH U
YCTOMYMBOM Pa3BUTHH CEIbCKOTO X03siicTBa. Passutie MTII B mociennue roapl ObLIO
00yCJIOBJIEHO HECKOJIBKUMHU (PaKTOpaMu, BKITIOUYAsT MOJACPHU3AINIO TEXHUKU, BHEIPEHUE
HOBBIX TEXHOJIOTUN Y TIOBBINICHUE KBATHU(PUKAIINH KAJAPOB.

HaOnromaeTcss 3HaYMTENbHBIA POCT YKMCICHHOCTH M KadyecTBa MAaIlUHHO-
TPaKTOpHOro Tnapka. OCHOBHBIMH COCTAaBIAIONIMMU TIApKa SIBIISIIOTCS TPaKTOPHI,
KOMOaifHbI, TOYBOOOpabaTHIBAIOIIEE M KOPMO3aroTOBUTEILHOE 000pYI0BaHKE (Ta0auIIa
1.3). B mocineanue roapl 007aCTh AKTUBHO MHBECTHUPOBAia B OOHOBJICHUE TEXHUKH, YTO
MO3BOJIMJIO  3HAYUTENIBHO TOBBICUTH MPOU3BOAUTEIBLHOCTh U I(P(HEKTUBHOCTH
CEILCKOXO03sIMCTBEHHBIX padot [40, 155].

B Awmypckoit ob6mactu B 2025 romy mno cpaBHeHuto c 2024 romom
CEJIbCKOXO3SIICTBEHHBIMU ~ OpTaHU3AlMUSIMH  00JaCTH  OBLJI0O  MPpUOOpeTeHo OOobIIe
TpakTopoB - Ha 33,3%, miyroB - Ha 38,5%, MOCEBHBIX KOMIUIEKCOB - Ha 57,1%.

Kosddunuent oOHOBIEHHS TPakTOpoB, 0€3 TPAKTOPOB, Ha KOTOPHIX CMOHTHPOBAHBI
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3eMJIEpOMHbIC, MEIMOPATUBHBIC U IPYTHUE MAITUHBI, ’KaTOK BAJTKOBBIX, IITyTOB, MOCEBHBIX
KOMILIEKCOB, JOWJIbHBIX YCTAHOBOK U arperatoB, COOTBETCTBeHHO Ha 1,6; 1,2; 1,7;2,1; u
0,1 mpoIeHTHBIX MYHKTOB BhIIIE MO cpaBHeHUIO ¢ 2024 rogom. Koadduiment nsnoca
MaIiH JIJIsl TIOCeBa U CesIoK ObLT BhINIe KodddumuenTa ux ooHoBnenus. B 2025 romy
1o cpaBHeHu10 ¢ 2024 roJIoM 0TMEYalIoCh YBEIMUECHUE HAIUUUSA TPakTopoB (Ha 2,9%);
wiyroB (Ha 2,6%); 6opon (Ha 0,2%); xkynbTHUBaTOpOB (Ha 2,5%); KOMOMHUPOBAHHBIX
arperartos (Ha 0,7%); moceBHbIX KOMILIEKCOB (Ha 4,2%); kocunok (Ha 3,3%); koMOaliHOB
KyKypy30yO0opouHbIx (Ha 8,0%); MaluH 1J1s BHECEHUS B MOYBY KUJAKUX OPTaHUYECKUX
ynoOpenuit (Ha 14,3%); ompbIicKuBaTelie W omblIMBaTeNe TpakTopHbIX (Ha 4,7%),
JIOMJIBHBIX YCTAHOBOK M arperaTtoB ¢ MOJIOKOIpoBoaoM (Ha 3,1%) [154].

Ta6J'II/IHa 1.3 - HapK OCHOBHBIX BUA0OB TCXHHUKH B CEJIBbCKOXO03SMCTBECHHBIX OpraHu3anmax

Hanmenosanue 2020 2022 [2023 | 2024 [2025
KonnyectBo, mryk
1 2 3 4 5 6

Tpaktopsl 1861 1789 1861 1834 1814
[Tnyru 318 274 282 274 281
KynsTuBaropst 581 579 602 595 610
Cesnku 360 301 300 285 274
Komoaiinsr:
3epHOYOOpOUHBIE 1005 1007 1044 1026 1026
KOpMOYOOpOYHbIE 43 41 40 40 37
kapTodeneyOopouHbIe 9 9 8 9 7
Kocunkun 198 167 173 153 158
[Ipecc-monGopruku 165 134 131 121 108
JXaTtku BankoBbIe 237 255 273 255 266
JloK1eBaNIbHBIE U MIOJMBHBIE MAILIMHBI U YCTAHOBKH | - 15 9 - -
Paz6paceiBaTenyu TBEpABIX MUHEPAIBHBIX YI0OpeHuid | 55 63 70 90 101
OnpbICKHMBATENN U ONBIINBATEIN TPAKTOPHbIE 349 350 361 337 353

B 2025 rogy B MTII pernona mnpencrtaBiieHbl KakK OTECYECTBEHHBIC, TaK H
3apyOeKHbIE MOJEIU TPAKTOPOB W KomOaiiHOB. Hambonee mnomymnspHbIMU Cpeau
CEIbXO03MPOU3BOIUTENEH CTal TpakTopbl Mapku «MT3», «KupoBeu» u coBpeMeHHbIE
MOJIENH OT 3apyOekHbIX npousBoauTesnei John Deere u Case IH.

Pacnipenenenne Mapok TpakTopoB B AMYpPCKOW 00JIaCTH XapaKTepU3yeTcsl sIPKO

BBIDQKEHHOW  JIOMUHUPYIOUIEH  MO3WIMEH U CEerMEHTUPOBAHHOCTHIO  PBIHKA.
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Hau6Gonbemryto gomto (40%) 3anumaroT Tpaktopsl Mapku «MT3», BIBoe omepexaromiei
OMKalIero KOHKypeHTa. BTopoe MecTo ¢ CyIecCTBEHHBIM OTPHIBOM 3aHMMAEeT MapKa
«Kuposerny» (19%), 94To 1eMOHCTPUPYET BHICOKHI CIIPOC HA OTEYECTBEHHYIO TEXHHKY.

Cpennuii cerMeHT (POpPMHUPYIOT:

- RSM Versatlie (10%) - 3ameTHBII UTPOK, BEPOSITHO, 32 CUET CHEIUATM3AIIMN HA
OTIpeJEIEHHBIX arpOTEXHOJIOTHIX;

- DT (6%) u New Holland (5%) - mpencraBineHsl yMepeHHO, codeTas OajiaHc
MEXy UMIIOPTHBIMHA U OT€YECTBEHHBIMH PEIICHUSIMHU.

HuskonpoueHnTtHblil cermeHT (3—5%) BKIIOYAOT:

- John Deere (3%) - mpemuanbHbIii UMIOOPTHBIA OpeH], MPEICTaBICHHBIN B
HUIIIEBOM CETMEHTE;

- T-150, 150K (3%) - kJaccMUecKMe COBETCKHE MOJICIH, COXPaHSIOIIUE
aKTyaJIbHOCTh B OTJCJIbHBIX XO3SIICTBAX;

- KuTaiickue TpakTopsl (3%) - OTpaKalOT TPEHI Ha JOCTYIHBIE HWMITOPTHBIC
pelieHurs, HO TTOKa He IOCTUTIIM MaclITabHOTo pacrpocTpaHeHus [154].

OTU MamuHbBl 00ECNEeYMBAIOT BBICOKYIO MPOU3BOIUTEIBHOCTh, HAJIEKHOCTh U
PKOHOMHUYHOCTh, = 4YTO  OCOOCHHO  BaXHO B  YCJIOBHSX  KOHKYPEHTHOTO
arpomnpo0BOJILCTBEHHOTO PHIHKA.

KomOaiinbl, wucmons3yeMble B 0OJACTH, TaKXe MpeTepIien 3HAYUTEIbHBIC
n3MeHeHus. COBpEMEHHBIE MOJIENH, OCHalleHHbIe cuctemamMu GPS u aBromMaruzamuu,
MO3BOJISIIOT 3HAYUTENIBHO COKPAaTUTh BpeMsi Ha YOOPKY ypokash W TOBBICUTH €0
KauecTBO. BHepeHne TEXHOIOTHI TOYHOTO 3eMJICCIHSI CTAJI0 BO3MOXHBIM OJiaromaps
WCITOJIb30BAHUIO BBICOKOTEXHOJOTHYHBIX KOMOAWHOB, 4YTO TIO3BOJISIET (epmepam
ONITUMH3UPOBATH 3aTPAThl U YBEJIMUNBATH PEHTAOCTHHOCTb.

Kpome Toro, B 00acTH aKTHBHO pPa3BUBAIOTCS TEXHOJOTHH arpOHOMHYECKOTO
MOHUTOPWHTA U JUCTAHITMOHHOTO 30HIUPOBAHMS, YTO MO3BOJISIET B PEKUME PEaTLHOTO
BPEMEHHU OTCJIC)KUBATH COCTOSIHHEC ITOCEBOB U MPUHUMATH OIIEPATUBHBIC PEIICHUS TI0 UX
YXOIy.

He meHee BaXHBIM acTEKTOM Pa3BUTH MaITHHOTPAKTOPHOTO IMAapKa SIBIISETCS

oOydyeHHe U TOBblIeHUWE KBanudukauuu kKajapoB. B 2025 roxy B peruone
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(YHKIIMOHUPYIOT HECKOJbKO YYEOHBIX 3aBEACHUW U KYypCOB, KOTOpPBIE€ TOTOBST
CTHELMATUCTOB I pabOTHI C COBPEMEHHBIMH MallTUHAMHU U TeXHOJIOTUAMU. [loBbITIIeHNE
KBATM(PUKALIMA MEXaHU3aTOPOB M arpOHOMOB MO3BOJIsIET 3PHEKTUBHO HCIOJIB30BATh
HOBEHIINE JTOCTMKEHUS B OOJACTH CEJIbCKOTO XO3SMCTBa M 00OECIEeYMBaTh BBICOKHE
pe3yJIbTaTBhl.

C ydetoM 17100aJIbHBIX BBI30BOB, CBA3aHHBIX C M3MEHEHUEM KIIMMAaTa U OXpaHOou
OKpY>KaroIen cpesibl, B AMYpPCKOii 00JIaCTH TakxKe yAETSeTCsl BHUMaHUE SKOJIOTHYECKUM
acnektam skcruryataruu MTIL. BueapsitoTcst 6oJiee 3K0JI0rMuecky YUCThIEe TEXHOIOTHH,
TaKM€ KaK MCIOJIb30BAHHE OHOTOIUIMBA M AJIEKTPU(PUKALMS HEKOTOPBIX BHJIOB
CEIBCKOXO3SIICTBEHHOM TEXHUKH [81]. DTO MO3BOJSIET HE TOJIBKO CHU3UTH YTIE€POIHbBIN
CJIE]l, HO U ITOBBICUTh YCTOWYUBOCTD CEIBCKOTO XO35MCTBAa K N3MEHEHUAM OKpYXKaroLEen
cpensl [87].

Takum o06pa3zom, MAIIMHOTPAKTOPHBIA Mapk AMYpCKOW 00JacTH MpeaCcTaBiseT
coOOl COBPEMEHHYI0 M BBICOKOI(P(DEKTUBHYIO CHUCTEMY, CIOCOOHYIO O0OECIeYuTh
NOTPEOHOCTH arpoNpOMBIIIIEHHOTO KOMILJIEKCa peruoHa. MHBECTHUIIMM B TEXHUKY,
BHEJIPEHUE HOBBIX TEXHOJIOTUHN U MOBBINICHUE KBATU(UKAIIMU KaJIpOB CO3/IAI0T YCIOBUS
JUIsl YCTOMYMBOTO Pa3BUTHS CEIBCKOTO XO35MCTBA M 00ecreyeHusl MpOJOBOJILCTBEHHOM
6e3onacHocTu. BaxkHo oTMeTHTh, uTO nManbHeknee passutue MTII Oyaer 3aBuceTb OT
roCyJIJapCTBEHHOM MOJJIEP>KKH, MHHOBAIMOHHBIX MOAXOJ0B U TOTOBHOCTH arpapueB K

U3MEHEHUSIM B YCIOBUSIX OBICTPO MeHstolerocs mupa [83, 86].

1.4 HazHa4yeHHne TEXHOJIOTMYECKOM onepanu 00pOHOBaHUE MOYBHI

KiIaccupurkanus JUCKOBBIX OOPOH

BopoHOBaHHE MOYBBI — 3TO OJIHA M3 KIIOUEBBIX arpOTEXHUUYECKHX OIEPAIIHH,
KOTOpasi WrpaeT BAXKHYIO POJIb B CHUCTEMe OOpaOOTKH IMOYBBI, OCOOCHHO B TaKUX
permoHax, kak AMypckas oOjacTh. JTa oOIlepaius HanpaBlIeHa Ha YIIy4YIICHUC
CTPYKTYPBI ITOYBBI, IOBBIIIEHUE €€ TUIOAOPOINS U CO3JJaHNEe ONITHMAIIBHBIX YCIOBHUH JIJIs

pOCTa CENBCKOXO03MCTBEHHBIX KYJIBTYpP (PUCYHOK 1.8).
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BblpaBHI/IBaHI/Ie IMOBCPXHOCTH ITOJIA YactuuHoe NEPEMCIIMBAHNC

OcHoBHbIe (pyHKIMH OOPOHOBAHUS

Prixnienue YHuuTOXKEHNE IMPOPOCTKOB U BCXOOOB COPHAKOB

Pucynok 1.8 — OcHoBHBIE (DyHKIIMHN OOPOHOBAHUS

BoponoBaHue MOYBHI BBHITIOIHSAET HECKOJIBLKO OCHOBHBIX (QyHKIIHH [156]:

- pa3pbIxJieHUE NOUYBbl. BOpOHOBaHKE CITOCOOCTBYET pa3pyILICHUIO TUIOTHBIX CJIOEB
MOYBBI, UYTO YIYYIIAeT a’paifio MU BOJOMPOHHUIIAEMOCTh. DTO OCOOCHHO Ba)KHO IS
AMypckoil oOnacTd, TA€ TMOYBBI MOTYT OBITh MOJIBEPKEHBI YIUIOTHEHUIO U3-32
MEXaHM4YECKOI 00pabOTKU U HEIOCTaTKa OPTaHUYECKOTO BEIIECTRA.

- YHHUYTOXXEHHUE COPHSAKOB. BOpOHOBaHHWE IMOMOraeT KOHTPOJIUPOBATh POCT
COPHSIKOB, YTO CHHUXAET KOHKYPEHILIMIO 3a MHUTATEIbHBIC BEIIECTBA M BOJIY MEXIY
KYJbTYPHBIMH PACTCHUSMH W HEXeJIaTeIbHBIMU pacTeHUsSMH. B ycrnoBusx AMypckoi
o0nacTu, rAe pasHooOpa3re COPHSIKOB MOXKET OBITh 3HAYMTENbHBIM, 3Ta (DYHKIIHS
O0COOEHHO aKTyaJIbHa.

- TIOBBIIIICHUE COJEPKaHUSI OpraHuyeckux BemecTB. [lpu OopoHOBaHUU
MPOUCXOJUT TEPEMEIIMBAHUE BEPXHEr0 CJIOS TOYBBI, YTO CIOCOOCTBYET JydllleMYy
PA3JIOKEHUIO PACTUTENBHBIX OCTAaTKOB M YBEJIWYEHHUIO COJECp)KaHUS Tymyca. ITO
KPUTUYECKUA BXKHO IS TOJACPKAHUS TIOOPOIUS TTOYBBI B YCIOBUSX MHTCHCUBHOTO
semuteaenus [90].

- TOArOoTOBKAa TOYBBI K TOCEBY. bOpOHOBaHME TIOMOTaeT CO3/aTh
MEJKOKOMKOBATYI0 CTPYKTypy, YTO VJydYIlaeT YCJIOBUS JUIsl TOCEBa CEMSH U
CIIOCOOCTBYET UX JIydIlIeMy MpopacTaHuto. J[Jisi peruoHOB, T/ie KIUMAaTHUYECKUE YCIOBUS
MOTYT OBITh Pa3HOOOPA3HBIMHU, ITO MMEET 0CO00€ 3HAYEHHUE ISl YCIEIIHOTO CTapTa
CEIILCKOXO3SIMCTBEHHBIX KYJIBTYD.

B Amypckoii obmacti 60pOHOBaHME MOMKET OCYIIECTBIATHCS KaK BECHOW, TaK W
OCEHbIO, B 3aBUCUMOCTH OT KOHKPETHBIX AarpOHOMUYECKMX YCJIOBHM U THUNA

BO3JIETBIBAEMBIX KyJIbTYp [44]. BecHolt O0pOHOBaHME YacTO MPOBOIST MOCIE BCHAIIKU
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JUTSL IOJTOTOBKY MOYBBI K MTOceBY. OCEHBIO k€ O0POHOBAHHE MOKET UCIIOJIb30BATHCSA JITIS
00paboTKu mojei mocie cOopa ypokas, 4TO CIIOCOOCTBYET JyYIIEMYy pasOoKEHHUIO
OCTATKOB PACTEHUM U YJIYUIICHUIO CTPYKTYPBhI TOYBHI.

I[lo cpokam TpOBEIEHHS W  HA3HAYEHUIO CYLIECTBYIOT  CIEAYIOIIUE
BUJIbI OOpoHOBaHM [156]:

- paHHEBECEHHHE arpoTeXHUYeckue paboTel. bopoHoBaHuMe paHHEl BecHOM
MIPOBOJUTCS C TIENBIO 3aJCPKKU Biard (YEpHBIA map wuiau 310b). Jlns crapra pabor
TpebyeTrcs puznyeckasi TOTOBHOCTh 3eMJIH. 350b U Mapbl MPOXOASIT 00paboTKy 3y00BOM
OOpOHOM, ecu OmpeAeNsaeTcsl NOCTaTOYHAs CTENeHb YBIAXHEHHOCTH. K urompdathiM
OopoHaM NpUOETaroT B ci1yyae 00€3B0KEHHOCTH ITOYBBI.

- paboOTBl C O3MMBIMH KyJIbTYypaMH M MHOTOJETHHUMH pacTeHUsMU. MeTon
OOpPOHOBAHMS MCHOJIB3YETCA C LIEJIbI0 aKTUBU3alUd MUKPOOMOJIOTMYECKUX MPOLECCOB.
Hcnonp3yroTcs MaloBECHBIE U CpeJHUE OOPOHBI, @ TAKXKE POTALIMOHHbIE ITAMKU.

- IPEAIIOCEBHOE BO3/EJIbIBAHUE. JlaHHBIN BUJ OOpOHOBaHUS
BBITNIOJIHAETCS 3yOOBbIMU OOpoHamu. IlpakTuKyeTcss €ro COBMECTHOE IMPOBENCHHUE C
KyJbTUBanuen. C MOMONIBIO TSAKEIOBECHON JUCKOBOM TEXHUKH B CTEITHOM 30HE Ha OTe
CTpaHbl OCYIIECTBISIETCS BCIAIIKa MMOBEPXHOCTH TPYHTA MEpel TMOCAAKOW O3MMBIX.
BopoHoBaHue HIMPOKO pacpOCTPAHEHO HA KYJIbTUBUPOBAHHBIX YUacTKaX.

['maBHBIN paboumii opraH TUCKOBOM OOPOHBI — 3TO 3a0CTPEHHBIE CO BCEX CTOPOH
mucku. OHU UMEIOT O0TGOPMOBKY Mo cdepe. B 3aBucMMOCTH OT MOJENH UX AUAMETP
MOXET OTJINYAThCSl, COBPEMEHHbBIE MOTYT UMETh AuaMeTp oT 450 1o 660 mm [50, 51].

PaGoune opranbl Takoil MaIIMHEI HE PACTIONIOKEHBI XaoTH4eCKH. OHM 00bETHHEHBI
B rpynmnbl (Oatapeu). Kaxngas Takas rpynmna MpUKpeIuisieTcss K pabodeil pame moj
onpenesieHHbIM yriioM [ 115].

WNmerotcst mepennne u 3aaHue Oatapen. B HUX pa3HOe KOMUYECTBO TUCKOB U
paboTaloT OHU MO/ Pa3HBIM YIJIOM HakjlOHA. Takoe CTpOECHHE arperara mo3BOJsieT eMy
nocturath 3(h(PEeKTUBHOTO BBIOJHEHHS cBoUX (QyHKIM [69, 104].

JuckoBas OOpOHa OTHOCUTCA K YHHUBEPCAIBHBIM CEIbCKOXO035WCTBEHHBIM

arperatam. brmarogaps 5ToMmy, UM MOKHO 00pa0aThIBaTh KaK BIAYKHBIE, TAK M CYXHE TUTTBI

nouB [45, 156].
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HecmoTpsi Ha TO, 9TO 3TO yCTPONCTBO YHUBEPCAIBHOE, JJIS1 OTACIBHBIX TUIIOB ITOYB
HE0OX0MMO TTOA0MpaTh CHEIUATbHBIC BUIBI OOPOH AMCKOBOTO THMA. B CBSA3M ¢ ATHM,
ceifyac MOSIBUJIOCh MHOT'O BHJIOB 3TUX YCTPOHCTB. X MOXXHO YCIIOBHO pa3e/IUTh HA PSI
TPYIII U Aajiee MbI UX TIPEICTaBUM.

['maBHas kimaccudukaiys TMCKOBBIX OOpOH OCHOBaHA Ha cepe UX MPUMEHEHUS.
[To »TOMY NMPUHITUITY BBIACIISIIOT:

- OJIEBhIE (KaK MPaBUJIO, JIETKUE arperarsl, B KOTOPBIX JUaMeTp pabodero oprana
He npesbimaet 500 mm);

- caZioBBIe (caMble OIO/KETHBIE OOPOHA, KOTOPBIC MOTYT IPUMEHSTHCS HE TOJIBKO
Ha KpYIHBIX hepMepcTBaxX, HO U Ha HEOOJIBIINX YACTHBIX 3€MEJIbHBIX yYaCTKaX);

- 00JIOTHBIE (B OCHOBHOM HCITOJIB3YIOTCS JIJI1 OCBaWBaHUS IIEIMHBI, pabounii opraH
B HUX [0 JUAMETPY MOXET IOXOJUTh 10 660 MMm).

Kiaccudukanust 1uckoBeIX OOPOH B 3aBUCHMOCTH OT KOH(DHUTYpaIluy U TIOIIAIH

oOpabaTkIBaeMOro moJis npeJicTaBicHa Ha pucyHke 1.9.

BOpOHLI B 3aBHCHMOCTH 0T KOH(pI/IpraI[I/II/I H IJiomaan 1moJis

Jns nosneil majnoi TeppuTopum J \\ Jlnst mosteit cpeiHeit TeppuTOpUU
(mo 500 ra) u cnoKHOM pensede (mo 1000 ra)
IIMpUHA 3axBara 10 4,2 M IIMpUHA 3axBara 710 5,2 - 8,2 m
Jlisa noneit 607b110# TEppUTOpUU [ns noneit cpenHeit Tepputopun
IMPOKO3aXBaTHEHIE, (1000 - 1500 ra)
mupuHa 3axsara 12-16 m mypuHa 3axsara 10 8,2 - 10,2 m

Pucynok 1.9 — Knaccugukanust 00poH B 3aBUCUMOCTH OT KOHQUTYpaIMK U IUIOIIAIN

00pabaTbIBaEMOro IOJIS

Cnenyromias KiaccuuKanus OCHOBaHA Ha BECE arperara, OCHOBHBIMU SIBIISTFOTCS:
- JleTkue OOpoHBI (MACaTbHO MOAXOAAT HAJsi CaZOBOM W MOJIEBOM 00paboTKU

MOYBHI);
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- TSDKETbIe YCTpOCTBa (JIydIuii BEIOOD, €CIIU €CTh He00X0IUMOCTh 00pabaThIBaTh
NEPECYILIECHHYIO MTOYBY WJIM OCBAaUBATh LIEJUHY ).

B 3aBucumocTu oT Beca AUCKOBBIX OOPOH MOSBISAETCS HEOOXOAUMOCTh B IOJ00pPE
CHELHMATLHOTO TPaKTOpa, KOTOPHIi OyaeT padoTaTh B TaHAEME ¢ arperarom. [Iiist merkux
OOpPOH MOXKET MOJONTH NMPAKTHUUYECKU JII0OOH BHJI TPAaKTOpa, HO, €CIM PEeUb MJET PO
TSKEJIbIE arperaThl, TO TYT 0€3 MOIIHOTO TPaKTopa padoTa OCYIIECTBIISATHCA HE CMOXKET.

O¢ddexTnBHOE OOpOHOBaHME MOYBHI B AMYPCKOM 00JIaCTH MOXKET MPHUBECTH K
3HAYUTEIPHOMY  YBEIMYECHHIO YPOKAWMHOCTU  CEJIIbCKOXO3SMCTBEHHBIX  KYJbTYP.
VYyunieHue CTpyKTyphbl MOYBBI M OOphOa C COpPHAKAMU MO3BOJISIOT CHU3UTh 3aTPaThl Ha
XMUMHYECKUE CPEICTBA 3AIIUThI paCTEHUH U y100peHusi. ITO, B CBOIO OUEPE/Ib, IOBBIILIAET
HYKOHOMHUYECKYI0  3(PPEKTUBHOCTh  CENbCKOXO3AHCTBEHHOTO  IMPOU3BOJACTBA U
CIIOCOOCTBYET YCTOMYMBOMY Pa3BUTHIO arpapHOro ceKkropa peruona [125].

Takum o0Opa3zom, OOpOHOBaHHE TOYBBI SIBISIETCS HEOTHEMJIEMOM YacThbIO
arpOHOMUYECKOM MPAKTUKU B AMYpPCKOM 007acTH. ITa TEXHOJOrMYEeCKas onepanus He
TOJIBKO YJydInaeT (PU3MYECKUE U XMMHUYECKHME CBOMCTBA MOYBBI, HO U CIOCOOCTBYET
NOBBIIICHUIO YPOXXaWHOCTH, 4YTO JejlaeT €€ BaXHbIM HWHCTPYMEHTOM B pyKax
celbXo3mpou3BoauTenied. B ycrmoBusIX U3MeHEHUs KiIuMaTta U HEoOXOAUMOCTH
YCTOMYMBOIO Pa3BUTHUS CEJIBLCKOIO XO3siiicTBa OOPOHOBAaHME CTAHOBUTCS KIIFOUEBBIM
3JIEMEHTOM B OO0ECHEYEeHUH NPOAOBOJIBCTBEHHONM O€30MIaCHOCTH U COXpPaHEHUU

NPUPOAHBIX PECYPCOB PETHOHA.

1.5 O01mas xapakTepucTHKa M KOHCTPYKIUS AMCKOBBIX 00pPOH

B Hacrosimiee Bpemsi i BBITIOJHEHUS TIpoiiecca OOpOHOBAHUS NMPUMEHSIOTCS
pa3IMYHble 0 KOHCTPYKIMU U cocTaBy MTA. DTo B OCHOBHOM 3aBUCHUT OT HAJIUYUS
IJIOIIA/IEH, PHEPIEeTUUYECKUX CPEACTB, MPUPOAHO-KIMMATHUYECKUX YCIOBUM U JAPYrUX
HEMAJIOBOXXHBIX NpuuuH. OCHOBHBIE arperarbl, HCIOJIb3yeMble MNpH OOPOHOBAHUH,
npeacTaBiaeHbl Ha pucyHke 1.10.

Texanueckne XapakTepUCTUKH AUCKOBBIX OOPOH, KOTOPBIC HAIILIN MTPUMEHEHUE B

Amypckoit obnactu o moaensm [157,158,159] npeacrasnens B Tabaunax 1.4 - 1.7.
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Tabnuna 1.4 - BopoHbI AUCKOBBIE IIEIbHOPAMHBIE, HABECHBIE

Mogens Koi-Bo Illupuna, M | MomHocTts Tpakropa, | Bec, kr | IIpou3B-HOCTS,
IHACKOB, IIT ja.c./ kKBt ra/gac
bBIM - 1.8x2 H 12 1.62 50-60 / 35-45 750 2.19
b/IM - 2.0x2 H 14 1.88 60-70 / 45-50 850 2.54
bJIM -2.2x2 H 16 2.04 70-80 / 50-60 940 2.75
bBIM —2.4x2 H 18 2.30 70-90 / 60-65 1093 3.11
bBIM —-3x2 H 22 3.00 90-120/ 65-90 1265 4.05
bBIM —-4x2 H 30 3.76 120-150/90-110 1680 5.08
Tabnuna 1.5 - [onynpuiienabie MOAYIbHBIE U LIETEHOPAMHbBIC
Mogens Koi-Bo [lIupuna, M | MomHocTh TpakTopa, | Bec, kr | IIpou3B-HOCTS,
JIACKOB, IIT a.c./ kBt ra/yac
bB/IM —3x2 I1 22 2.82 90-120/ 65-90 2400 3.78
BIM —4x2 I1 30 3.86 120-160 / 90-120 2910 5.21
BIM - 5x2 I1 38 4.90 150-190 / 110-140 3650 6.62
bB/IM — 6x2 I1 46 5.94 180-230/130-170 4160 8.02
Tabnuua 1.6 - [omynpuiienHbie, CEKIIUOHHBIE
Mogens Kom-Bo [lInpuna, M | MomHocTh TpakTopa, | Bec, kr | IIponsB-HOCTS,
JIMCKOB, IIT i1.c./ kBt ra/gac
bBIM - 6x2 TIK 46 5.94 180-230/130-170 4640 8.02
bBIM — 7x2 TIK 54 6.98 220-270/ 160-200 5100 942
BJIM — 8x2 IIK 62 8.02 250-310/185-230 5655 10.83
BJIM —9x2 TIK 66 8.55 300-330/220-240 5900 11.54
Tabnuua 1.7 - Iomynpuiienasie Tuna «badoukay
Mopens Kom-Bo [Mnpuna, M | MomHocTs TpakTopa, | Bec, kr | [Ipon3B-HOCTS,
JIIUCKOB, IIT a.c./ kBt ra/gac
b/IM —4x2 b IIK 30 3.86 120-160 / 90-120 3433 5.21
BJIM — 5x2 B IIK 38 4.90 150-190/110-140 3950 6.62
bB/IM - 6x2 b IIK 46 5.94 180-230/130-170 4390 8.02
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O CHORHEIE dArper aThI, HCIIOJIB3YEMBIE TIPH ﬁOpOHOBﬂI{HH

Tmxemte: B3TC-1,0; E2M-15 2 E3M1-18.3; B301-24.5,
E3T-1, E3CC-1.0T, B3T-1,0, B3TC-1,0 4, B3-15 B3-
21, B3TI-15T B3M-18T B3I-21T B3I1-25T B3IL-27T

2¥bOBHE

TpHITeHAA

e

> oTeqeCcTEeHHEIE

AN

Cpepeaee: 3BP-15;, 3EP-18; 3BP-24-020, E3CC-1.0,
E2C-1.0, B3CC-1,04, 3MIT-15 21IT-24 3TIT-36

TMersate: 3B11-0,6; 30P-07; B3I1-0,7; B3NC-1,0,
E=IC-1,0, E371-02, Kara [ tparems, BT

JTHCHOBERIE

Taxemeie: EOH-3, EOT-3; EO-10, EOT-7

Herzzee: EOM-B EAFPCYE, EOU

Tmxems: BB, EH3-5,7, EHE-6,

syboBHE

N A AN

Terrate: BC-1,5 BC-3,0 EC-4,0

HaEkecHaa

Boporasx

/
AN

Tomscemere: - FxdTl T A-42T TA-dxdH DA 7 210,
AT-27-20 AT-3,0-20, AKTH-4 AKOH-5,5, BIK-
3x2H BOJ-3,5 H BAJ1-4,0 H EAM-5,0 [1C EOM-6,0
II¢ BIL-7,0

N

JHCKOBELE

Cpegeee: EOV-12xdme BOV-2 1la EOV -2 Su Y-
280, A1, 315 AT-1,8- 20 AT-2,1-20 AT-2,415
Al-24-20 ATH-2.3

Mersate: BIT-2,5 HBON-3,0 H, TIC ATH-1.3, BAY-
1.54 BOV-1.81

syboBEe

Striegel 1,5 10,5 12,00 12,4 15,00 18,00 2,0. 21,0
240,270,300 45 50.6,0.6,4 7.5 8080
Bourgault 7200-48. 7200-60. T200-72. 7200-84.

OpHIeIHAL

/

v

sapydexmnie

HaEeCcHad

Cpememe: Case 7.5 m; SM7T000 Strawmaster, UNIA
AKCENT 12, Fartm King

HNerzzte: Ilelroe 420; Hatzenbichler

JHCECEEIE

Tmoxemie: Bugnot, John Deere 637, Tigatho AD-4,
tigarbo ADE-6, Y2000-10 ¥2000-16

Cpeguue: EVERNELAND DTD, Amazone catros
7500; Diskomat (FARMET).

Nerrzee: Kuhn HXT 44, Vaderstad, John Deere 2623

sybOELIE

Fumptstad RE3E-2000, Frontier RA1084, RATI0E,
2P1045, SP10A0, 3P1272, 3P1272R

OHCKEOBEIE

Tasemsie: TerraDisc 3000, 4000, 4000T . 4000K
S000T. 5000k 6000T. 6000E. Catros 12000 Catros
3001 Catros 3001-T Catros 3002-T Catros 3301
Catros 3502-T Catros 4001 Catros 4001-2 Catros

AN

Tersae: BDY-1,6 EDY-1,8 BDV-2,0 EDV-2,2
EDV-1,4, Atlas A-3000 A4-4000 4-6000, GDU2,0 2,5
2,832

Pucynok 1.10 - OcHOBHBIE arperarsl, UCMOJb3yeMble TP OOPOHOBAHUU
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1.6 OcHOBHBIE XaPAKTEPUCTHKH THCKATOPOB

Huckatop BJAM 2x4H. O6mmit Bun auckatopa BJAIM 2x4H mpencrtaBieH Ha
pucynke 1.11.

Pucynok 1.11 - BJIM-2,4x2H HIIKIIII

Yerpoiicteo BJIM 2x4 mpemycMmaTpuBaeT pa3MENICHHE OUCKOB B JBa psija,
KOTOpOoe oOecredynBaeT TIIATEILHOEC  PBIXJICHHUE TIOYBBI TPH  BBIMOJIHECHUHU
MOATOTOBUTENIbHBIX PA0OT Il TOCEBHOM, a TaKyKe TIO3BOJIAET JIETKO BBIMOJHUTH
MOATOTOBUTENIbHYI0 00pabOTKy ydacTKa Mmocje coopa TOICTOCTEOEIbHBIX KYJIbTYP.

Bbopona mpennasnadyena st paboThl Ha BCEX MOYBAX C BIAXKHOCTHIO TMOYBHI HE
oomee 28%, YKIOHOM TIOBEPXHOCTH mojis He Oosee 10°, TBEpAOCTHIO IOYBHI B

oOpabaTteiBaeMoM ciioe He O6osiee 3,5 MIla [158, 159].
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HuckoBas 6opona bJIM 3x4. O0mmii BuJ AUCKOBOW OOpOHBI TIPEACTABICH HA

pucynke 1.12.

V)
L

-

Pucynox 1.12 - TuckoBas 6opona bJIM - 3x4 HIKC

BIM 3x4 mnpeana3zHauyeHa s 0oOpaOOTKM TOYB Ha riyOuHy 10 120 Mwm,
HOJIFOTOBUTENIHYIO MPEIIOCEBHYI0 00pabOTKy MOYBBI, 33/1€J1 U U3MEJIbYECHUE CTEPHH,
MOITOTOBKY MOJIyTapa 1 3s10u.

JuckaTopsl 3x4 OTHOCATCS K OJTYHABECHOMY 000pY10BaHUIO, 0COOEHHOCTh 3TOTO
000pyIOBaHMsI  NPEIyCMaTPUBAET  pa3MEIICHHE  PEXKYUIMX  DJIEMEHTOB  Ha
WHIUBUYaJIbHBIX CTOMKAX B YETHIPE psija.

[Ipy nomomwm nwiel@-kaTka, BXOASIIEIO B KOMIUIEKT, MOXHO HAaCTPOUTb
HEO0OXOAMMYIO IITyOMHY MaxoThl, HE U3MEHsIs yrou ataku [159].

OO6mmit Bua 6oponsl BJIM 4x4 npeacrasien Ha pucynke 1.13.

Pucynok 1.13 - [luckoas 6opona BJIM - 4x4 IIKC
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Konctpykuus BJIM 4x4 Oblna paspaboraHa sl KyJbTUBHUPOBAaHUS MOYBBI Ha
ONTUMaNbHYI0 TIyOMHYy — 150 MM, YTO TMO3BOJSET BBIMIOJHATH KaueCTBEHHBIC
MPEANOCEBHbIE TOATOTOBUTEINIbHBIE pA0OTHI, y/1aJIEHUE COPHBIX TPaB U 3aJ1e] KHUBbSI.

VYHUKaIbHOE pACHOJOKEHUE IUCKOBBIX PEXKYIIUX JJIEMEHTOB - KaXIbI Ha
coOCTBEHHOU OcCH, 00JyierdyaeT oOpabOTKy BIAKHBIX MOYB M IMPEMATCTBYET 3a0MBAHUIO
KOMBSIMU BJIQXKHOM 3€MJIU, KOPHSIMU U COpHsikamu [ 159].

bopona nuckoBas BJIM-6x4. OOmmii Buj auckoBoit Ooponsl BJIM 6X4

MpPEACTABIICH HAa pucyHke 1.14.

Pucynox 1.14 - TuckoBas 6opona bJIM - 6x4 HIKC

OTOT TUII MpeHA3HAYEH JIJIT 00pa0OTKU MOBEPXHOCTHOTO CJIOSI ¢ MAaKCUMAJIbHON
rryouHou 12 cm. Jlenas 60KOBOM paspes MOYBHI, Psijl MOAPE3AET COPHSIKH, U3MEIbUACT
MOKHUBHBIC ocTaTKU. [lepemenuBas cioi, AMCKH 3a/IeJIbIBAIOT OCTATKH MOXXHUBBS WIN
noiymnapa B nouny [19, 20].

Ocob6enHo oHa yJ100Ha B TIepro 00pabOTKH Tepe] TOCEBOM.

YeThIpeXpsaHbIii 00padaThIBAIOMINNA HHCTPYMEHT MOXKET MMPUMEHSATHCS B JTFOOBIX
KIIMMAaTUYECKHX TOsicaxX C JIOObIMU TUNIaMU TT04B. OCHOBHOE MTPEUMYIIIECTBO — HATMYNE
O0JIBIIIOrO YKnciia JUCKoB [157].

HuckoBas Oopona bJIM-6x3. OOmmit Bumg auckoBod OopoHsl bJIM6x3

MpeACcTaBiieH Ha pucyHke 1.15.



Pucynoxk 1.15 - JluckoBas 6opona bJIM-6x3 TTIK

Juckatop b/IM-6X3 — 3T0 yCTpOMCTBO € Tpems psaaMu. KOHCTPYKTHBHO Takas
OOpoHa HE OTJIMYAeTCsd OT YETBHIPEXPSAHON CHCTEMBI, HO PacCTOSHUE MEXIY psAaMu
YBEJIUYHBAECTCS.

JluckaTop MMEET TakKHhe K€ WHAUBUAYyalbHbIE CTOMKM IJIsl KakJoro pabodero
opraHa ¢ BO3MO>KHOCTbIO U3MEHEHHUS yIJla aTaku. [ yOrHa 00paboTKH MOYBHI yBEIUYEHA
70 17 cM. DTO MO3BOISET MOBBICUTH KaYECTBO 0OpAOOTKU MOUBHI C BHICOKON BETPOBOM
WIM BOJHOM 3po3uell. 3ajenaHHble B MOYBY OCTAaTKU MOXKHMBBS WIM TOJynapa Oosee
aKTUBHO IpeoOpa3ytorcs B neperHoi [ 100].

HuckoBass 6opona BJIT — 7.0. O6mmit Bua auckoBoit Ooponsl BJIM -7

MpEACTaBIICH Ha pucyHke 1.16.

Pucynok 1.16 - bopona BJIT-7.0
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Bopona arperarupyercs ¢ tpaktopamu kiacca 5. bopona B/IT-7.0 cocrout u3
CIICAYIOMUX COOPOYHBIX €IWHUIL; paMbl IICHTPAILHONW C TPHUKPEIUICHHBIMA K HEH
JTUCKOBBIMU OarapessMd, a Takke OOKOBBIX paM, OCH TPAHCIOPTHBIX KOJIEC,
MOAIIUITHAKOBBIX Y3JIOB U TUAPOCUCTEMBI. [|JIs1 TpaHCTIOPTUPOBAHUS OOPOHBI Ha JTATICKHE
pacCTOSTHUS TTPEYCMOTPEHBI pacTsikkH [158].

bopona npunennast bI1-6. O6mmii Bua 6opons! putiennHoi bII-6 npeacrapieH Ha

pucyske 1.17.

Pucynok 1.17 - bopona npunennas bl1-6

Y BennueHsl BO3MOKHOCTH PETYJIMPOBAHUSA yriia ataku oT 15 1o 30°. KoncTpykuus
NOJIIMITHUKOBOTO y371a W 0ojiee BEPTUKAJIBHOE MOJIOKEHUE JTMCKA YMEHBIIAET YIHop
OOpPOHBI, CTIOCOOCTBYET JIydlIeMy MOAPE3aHUIO PACTUTENBHBIX OCTAaTKOB, B CJEACTBUU
YEero yMEHbIIAET pacxo/l TOIUIMBA U YBEJIMYMBAET MPOU3BOAUTEILHOCTD. 3rub croiiku
C LIEIIBHOI'0 KPYyTra BBICOKOKAYE€CTBEHHOM CTajl PAaBHOMEPHO PaclpeAcIisieT Harpy3Ky Ha
NOJUIMITHUKOBBIN y3€J, TAKUM 00pa3oM, YBEIMYMBAET padOTy y3ja B HECKOJBKO pa3

[159].
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1.7 N3BecTHBIE aHAJIUTHYECKHE Pa3padoTKH M0 00padoTKe MOYBbI JUCKOBBIMH

padoyuMHu OpraHamMu

[Ipo6neme 00pabOTKM TMOYBBI M TOBBIIICHUS 3()PPEKTUBHOCTU HCIOJIb30BAHUS
OYBOOOPA0ATHIBAIOIIMX MAIIMH U MEXaHU3MOB MOCBAIIEHBI MHOTHE TPy Abl. Cpein HUX
pabotel aBTOpoB AmnaxkeBa A.K. [33], AymeBa M.X. [35], 'opsukuna B.II. [62],
Kenurosckoro B.A. [80], barmanosa P.C. [37], benseBa A.H. [41], Banuesa A.P. [54],
I'omy6eBa B.B. [61], Hdemxo A.H. [67], EropoBa A.C. [79], Ky3nenoa E.E. [94],
Makeesou 10.H. [108], Me3nukoBoit M.B. [110], Hectax B.C [116, 117] u npyrux [59,
101, 102, 103, 105, 107, 123, 142, 150].

UccnepoBanusiMm B 007acTH COBEPIIEHCTBOBAHUSI TOBEPXHOCTHOW 00pabOTKU
MOYBBI JUCKOBBIMU pa0OYMMHU OpraHaMu TMOCBAIIECHBI PaOOThl MHOTHX POCCHUHCKHX
yueHbix: Peakokamuu A.A. [127], Hukutun B. B. [119], Msakotuna O. M. [113],
CeprynnoB A.C. [129], OxepenbeB B. H. [121], CnenenxoB A.E. [132, 134], KobGsikoB
N.J. [89], 'opstukun B.I1. [62], Ky3uenoB E.E. [94, 95], [lonukyTtuna E.C. [126], JIeoHoB
B.B. [97, 98], TpetbsixoB A. 1. [128], llleBkyn B. A. [146], u npyrux [34, 39, 64, 92,
111,112, 114, 136, 138, 139, 151].

B pa6ote A.A. Peakokammna [127] npeasiokeHbl HOBbIE TEXHUYECKUE PEIICHUS
JUTSL CeNIbCKOXO3AMCTBEHHBIX OPYAMM, MCIOJIB3YyEMBIX I MOBEPXHOCTHON 00pabOTKH
MOYBBI, OCHAIIEHHBIE UCKOBBHIMU PaOOYMMU OpraHaMH, KOHCTPYKTUBHBIE PEIICHUS
KOTOPBIX 3alMILEHbI TaTeHTaMu 111 ycioBul IIpumopckoro kpas. Hayunas HoBu3Ha
paboThl 3aKJIIOYAETCS B MOJYYEHHOHM MaTEMaTHYECKOHM MOJIEIM KUHEMAaTUYeCKOIro
000CHOBaHUSI JBUXKEHUS PabOYMX OPraHoOB, OMNPENEICHUU TATOBOIO COMPOTHUBIICHUS
JIMCKOBOTO OpYyAMS, ONTUMHU3ALNU KOHCTPYKTUBHO-TEXHOJOTHUYECKUX MapaMeTPOB
npejyiaraeMol OOpOHBI C JUCKOBBIMU pPabOYMMU OpraHaMH, YCTaHOBJEHHBIMHU IO
NPUHITUITY «Kadyaromascs Imaiba», MO3BOJSIONIMMH PEaIM30BaTh paccMaTpUBAacMbIe
arpOTEXHOJIOTUYECKUE  PEKUMbl  JJi1  TOBBIIIEHHUS  KadecTBa  0OpabOTaHHOTrO
MOBEPXHOCTHOTO cjosi mouBbl. B Pe3ynbrare uccnenoBanuii (pucyHok 1.18) Obuiu
IpeJIOAKEHBl MaTeMaTUYECKasi 3aBUCUMOCTH aOCOMIOTHONW CKOPOCTH AMCKA U OOIIETro

TATOBOE yCUJIME, HEOOXOAMMOE ISl IBMKEHUS TUCKOBOM OOPOHBI.
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Pucynox 1.18 — Kunematuka (a) u Tpaekropus (0) AUCKOBOTO pabovero opraHa

AOCOIOTHAs! CKOPOCTh AUCKA OYIET OMPEeNAThCsl COOTBETCTBEHHO:

Va = \/(vax)z + (vay)z + (Un)z (1.1)

IIC  Vax - CKOPOCTH JBIDKCHHS JUCKA B PEKMME TapPMOHUYCCKUX KOJICOaHUM, M/C;

Vay - CKOPOCTb BpaIllEHHsI JUCKA BOKPYT OCH, M/C;
Vi - IOCTyMaTenabHas (JIMHEeHAas ) CKOPOCTh TOYEK OKPY>KHOCTHU JUCKA, M/C.

OO6miee TAroBoe ycuine, HEOOXOUMOE JIJisl JBMKEHUS JTUCKOBON OOPOHBI OyIeT
OTIPEAETSATHCS

Py=(Py+ Py°)'N,, (1.2)
rne Py’ — cuia conpoTHBIICHUS MTOYBHI B (a3e 3arimyOsieHus aucka, H;
Py° — cuna conmpoTHBIICHUs TTOYBHI B (ha3e BHITIYOIeHns qucka, H;
Ny — KOJIMYECTBO AUCKOB B OJHOM psily OaTapeu.

B.B. Hukutun B cBolt pabote [119] uccrienoBai BONpoc pelieHUs Ype3MepHOro
MOTIEPEYHOTO OTOpOCa TTacTa MOYBHI C(HEPUIECKUM TUCKOM B CIICTIM(PUIESCKUX YCITOBUIX
MEXIAYPSAIUN STOAHBIX KYCTApPHUKOB ITyTE€M TMPUMEHEHHUS PAa3JIHYHBIX CIOCOOOB
OrpaHUYeHMsI JAIbHOCTU 0TOpoca MoYBeHHOTO macta. [IpeacTrasiens! pa3bl ABMOKEHUS

T1acTa MoYBkI MO paboyeil MOBEpXHOCTH ceprueckoro naucka (pucyHok 1.19)



Pucynox 1.19 — ®@a3bl ABMxKEHUS T1acTa MOYBBI IO paboYeil HOBEPXHOCTH
chepruueckoro aucka
| — xoHTaKTHpyIOLIas C JUCKOM 4YacTh IIJIacTa; 2 — 4acTh IJIACTA, BBIXOASAIIAS 32

mpcaciibl JUCKa

B pabore momydeHa 3aBHCHUMOCTh JalbHOCTH OTOpoca Iutacta chepuyecKuM
JTUCKOM OT CKOPOCTH €r0O JBMKCHHS M BIAKHOCTH TMOYBBI, CHOPMYIHPOBAH AITOPUTM
yOpaBJI€HUS] OrPaHUYEHHEM JajJbHOCTU IONEPEYHOro oTdpoca IiacTa IOYBHI,
MO3BOJIAIOIINN OMPEACTUTh MECTOIOJIOKEHNE OTPAKAIOIMIETO IIUTKA Ha JHUCKE W
YCTaHOBJICHA CTENEHb 3HAUMMOCTU CHJI MHEPLUHU B Pa3pylLICHWH MOYBEHHOTO ILIacTa
paboueit moBepxHOCThIO chepuueckoro aucka [109, 119].

JaneHOCTh OTOpOCa TOYBEHHOTO IlacTa B TIONEPEYHOM  HAIpaBJICHUU
CKJIaJbIBACTCSl U3 CJEAYIOUIMX COCTABJISIOMIMX: JUIMHBI €r0 OTIEIMBILEHCS 4YacTH,
JATBHOCTH O0TOpOCa MOBEPXHOCTH PazbeMa OCHOBHOTO TUTACTa M €T0 KOHCOJIBHOM YacTH,
C YYETOM YIJIa IOBOPOTa OTACIMBIIECHCS YacTH COBEPIIAIOIICH CBOOOJHOE MaJeHUE B
mockoctd XOY.To ecTh

AY = [, -sin(B"+ Ap) +Y (1.3)
r1e lo; — ITMHA OTENMBIICICS YacTH TJ1acTa, M;
B” - yrom cxoja MOYBEHHOTO IjIacTa ¢ paboueill MOBEPXHOCTH chHEepUUeCKoro AUCKa 1o

OTHOIICHUIO K HaHpaBHH}OIHGﬁ ABWIKCHUS OpYydusa, Irpaayc;
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Y — npampHOCT, OTOpOCa OTHAENMBIICHCS YACTH IUIACTa TOYBBI B IOMEPEYHOM
HaIpaBJICHUH, M.

B pa6ore N.B. CoGoneBckoro [135] paccMOTpeH CUCTEMHBINM MOAXO] Ha OCHOBE
OMOHUKN K O0OOCHOBAHHIO DJIEMEHTOB KOHCTPYKIIMU pabOYMX OpPraHOB THMOKO-yIAapHOMN
POTAIIMOHHON OOPOHBI. DTO TO3BOJISIET YIYYIIMTh IMPOILIECC CO3JAaHUSI MPEPHIBUCTHIX
00po31 B hopMe JTYHOK, MOBBICUTH BOJAOIPOHUIIAEMOCTh BEPXHEr0 00pabOTaAHHOTO CIIOS
MIOYBBI U €r0 COMPOTUBIIIEMOCTh TTOPHIBAM BETpa.

B pesynbTate npoBeeHHBIX HcclieoBaHuM B padoTe [135] aBTop npesaraer npu
OTIPEJICTICHUH CHJIBI COTTPOTHBIICHHS TIOYBHI CIBUTY YUHUTHIBATH HOPMAJIBHYIO CHITY:

N = (qh + V?p,,)Ssin8 (1.4)
rae q — Ko3QPUIMEHT yIeTpHOTO TATOBOTO COMPOTUBIICHUS TTOYBBI,
h — rmy6una o6paboTku, M;
V — ckopocTh JBUXKEHUS arperara, M/c;
p — KO3 PHUIHMEHT YAENLHOIO CMATHS M04BbI, H/M?;
S — mIomaak 3aray6IEeHHOTO CerMeHTa pabo4ero opraia, M2;
6 — yron ataku, rpai.

O.M. MsxkoTtuHa B cBoel pabote [113] ycTraHOBUIA 3aBUCUMOCTh TPEOHUCTOCTH
CEMEHHOTO JIOXka ¥ SHEPTOEMKOCTH MPEATNOCEBHON 00paOOTKH MOYBHI B 3aBUCUMOCTH OT
mapamMeTpoB JTUCKOBBIX pabounx oOpraHoB. B pabore mnpuBemeHBI pe3yJbTaThl ¢
MHOTO(AKTOPHBIX OSKCIEPUMEHTOB II0 OMPEJCICHUI0 KAaueCTBEHHBIX TOKa3aTesei
MIPEANOCEBHON 00pabOTKU MOYBHI MPU OJHOCICTHON U IBYXCIIETHON paboTe MMCKOBBIX
pabounx opraHoB. Ha OCHOBaHMM TMOJY4YEHHBIX JaHHBIX B paMKaxX HCCIICIOBAHUS
pa3paboTaHa KOHCTPYKTHBHAasi CXeMa KOMOWHHPOBAHHOTO JMCKOBOTO OPYIUS,
00eCITeYnBaOIIETO BHICOKOE KAYECTBO M CHIKEHUE 3aTpaT SHEPTHH, TPY/Ia U CPEACTB Ha

MpeArnoceBHON 00paboTke mouBkI (pucyHok 1.20).



Pucynok 1.20 — 'eomerpuyeckue napameTpsl chepudeckoro AUcKa

Ha pucynke 1.20 npeacTaBieHsl cieayromnye 0003HauCHUS

- 0, — YTOJI MEXKy 3yObsIMU (BBICTyIAMU JIMCKA);

- t — riryOuHa BbIpe3a (BIIaIMHBI);

-p — paanycC CONpPSIKEHUsT KPOMOK BbIpe3a (BHaINHBI);

- f— nnuna nyru 3y6a (BbICTynA);

- nepenuuit yron g, = arcsin (D/2R;));

- YroJ1 HaKJI0Ha o0pasymoIiei o = i+¢;;

- 3aTBUIOYHBIN yTOJ £=90 — (it €));

- YTroJl pe3aHust y=ites;

- yroia Mexay 3yobsimu (BbIcTynamu) o, = 360°z, rie z uncio 3yObeB (BBICTYIIOB
Ha JIUCKE).

BricoTa rpebHeit Ha THe 60pO3/BI pOBHA

cosf

h =

(D — /D% — 12 ctg?a) (1.5)
rae D — nuametp nucka, m;
| — paccTostHUS MeX Ty JUCKaMu B OaTapee, M;
o ¥ [ — yIJIBI YCTAaHOBKH JIMCKA.

Bripaxkenue nokassiBaet (1.5), uTo BeicoTa rpeOHel Ha JHE 00po31bl h 3aBUCUT OT
CJIETYIONTUX TapaMeTPOB: JuaMeTp aucka D, paccrosHus Mexmy nuckamu B Oatapee I,
YIJIOB YCTAHOBKHU JKCKa 0 W [.YBelIuUeHHE ITUaMeTpa IHUCKa MPUBOAUT K CHUKEHHUIO

Fp€6HI/ICTOCTI/I JHa 60p03I[BI. Paccrosinue MCXKAY AUCKAMH IPUBOAHUT K YBCIMYCHHIO



36

BBICOTHI TPEOHEH. YBeInUeHne yriia o CHOCOOCTBYET IBYX-TPEXKPATHOMY YMEHBITICHUIO
BBICOTHI rpedHe [113].

B pa6ote [131] oTmMeuaeTcs, 4To mocje cxo4a CHEXKHOTO IMTOKPOBa Ha MOBEPXHOCTH
nosisi oOpa3yeTcss mouBeHHass Kopka. Koropas paboTaeT Mo NPUHIUIY Hacoca
nepeKaynBas BOJly C HUKHUX TTOYBEHHBIX TOPU3OHTOB K BEPXHUM. [[J1s1 yCTpaHeHus 310
HEraTHUBHOE SBJICHHUE HEOOXOJMMO CBOEBPEMEHHO pa3pylliaTh 00pa3oBaBIIMECs
KaUJUISIPBL.

Ha ocHoBanuu mpoBeneHHbIX UccieaoBaHuii aBTopamu [131] Obl1a ycTaHOBICHA
3aBUCUMOCTh MEXAY IJIyOUHOW OOpaOOTKM MOYBBI W JUAMETPOM JUCKa OOPOHBI
OarapeiHOTO THTIA

D=kh (1.6)
rae k - ko3ppuuueHT, y4uTHIBAIOIIMKA CKJIOHHOCTh K 3a0MBAHHMIO MEXIUCKOBOIO
MPOCTPAHCTBA MOYBOM U MOKHUBHBIMU OocTaTkamu, k=4...6;

h — rmy6una o0paboTKH, M.

[Ipornecc B3auMoeicTBUS pabOYUX OPraHoOB C MOYBOM paccMOTpeH B padote A.C.
CoronoBa u E.B. [lemuyk [137]. Ha ocHOBaHMM MIPOBEACHHBIX UCCIICIOBAHUM TTOTydYeHa
aHaJuTeYecKasi 3aBUCMMOCTh YCTAHABJIMBAIOIIAs 3aBUCUMOCTh CHJIBI COMPOTHUBJICHUS
JTIMCKOBOTO MTOYBOOOPA0ATHIBAIOIIIETO arperata oT 00bEMa BIPE3aHHOTO TJ1acTa

P01B = WBH(h' H) + WBO(H) (17)
rae W, (h, H) — BepTukanbHas cuia Ha JHCKOBOM HOKE;
W,,(H) — BepTHkanbHas cuiia Ha chepruIecKoi TOBEPXHOCTH TUCKA.

B pa6ore [141] ycTtanoBieHo, 4To AJisi oOecTieueHusl KauyecTBa pabOoThI TUCKOBBIX
OOpoH Ha pabouux OpraHax HEOOXOIUMO CeNaTh aCCHMETPUYHBIC BBIPE3bI, KOTOPHIE
o0ecrieyaT IpoIecC pe3aHre MOYBEHHOTO TOPU30HTA CO CKOJIBKCHUEM.

B pab6ore E.B. Boponkuna, FO.A. beikoBckoro [58] mpuBeneHbl pe3yabTaThbl
UCCJICOBAHUM 1O  ONPENENICHUI0  BJIUSHHUS  TPEANOCEBHOTO  OOpOHOBAHUS
(6opona bB3CC-1) Ha CTpyKTYpHBIN COCTaB, BIAXKHOCTb U TBEPJOCTH MOYBHI B YCIOBUSIX
AnTaiickoro kpas. BeisiBunam, u9to OOpoHOBaHHE O00ECHEUMBAET MaKCUMAIIBHYIO

BJIAJKHOCTD IMOYBbI, YTO BA’)KHO B 3aCYIIJIMBLIC IICPUOILI.
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[TeroBa H. A. B cBoe pabote [125] pa3paboTana pecypcocOeperaroniue CuCTEMBbI
00pabOTKM JIEPHOBO-TTOA30JIMCTON TIOUYBHI, TI¢ OOPOHOBAHWE BBICTYIIAECT KaK DJEMEHT
MUHHMU3AIUH 00pabOTOK.

B pab6ote A.B. baitbakoBa [38] npennaraercs onpeAensTh CHIIy COMPOTUBICHHUS
TPEHUIO paboyero opraHa o MOYBy IO CJIEAYIOIIEMY BbIPAKEHUIO:

Fp = u(Fy + ) = puF, + kS (1.8)
rjae 4 — KodpduuueHTa TpeHus;
F, - HopMaJibHAs CHJIa JaBJICHUS TIPIIIAIIIIETO CJI0SI IIOYBBI Ha pabodyto IIomas, H;
F, - cuibl arge3uu Ciosi IpUiIMIIe noussl, H;
k- xoaddunrenTa crerieHus;
S- rIoIIAah KOHTAKTA, M2.

B pa6ore [118] npennaraercs kauectBo o0paboTku mouBsl MTA ornpeaenars mo

CHEYIOIEH 3aBUCUMOCTH
10

K = fo.zs Nxdd,, = 1 (1.9)
rae N — KOJIM4ecTBO MOYBEHHBIX OTNIETBLHOCTEH (arperaToB) ONTUMAILHOTO pa3Mepa B
CIMHHMIIC MACCHI TTOYBHI;
X — K03 dULHUEHT, 00YCIOBICHHBIA (OPMOM, MIOTHOCTHIO ONTUMAJIBHBIX TTOYBEHHBIX
OTIIEJTLHOCTEH, TUIOTHOCTHIO VKJIAIKA ONTHMAJIbHON TOYBCHHOW OTIAEIBHOCTH M
CBSI3BIBAIONIUH €€ CpEeIHUIN pa3Mep, U Maccy;
d ;o — CPEIHUI pa3Mep TOUYBEHHOU OTAEIbHOCTH.

B pa6orax B.B. JleonoBa [97,98,99] yctanoBneHo ,uto wucnojb3oBanue MTA
COCTOSIIIIETO W3 TpakTopa C MIApHUPHO-couleHEHHOWM U  Ooponoit BJIT-7 ¢
YCTAaHOBJICHHBIM ~ YCTPOHCTBOM KOPPEKTOP-PACIPEACIIUTENb CIICITHOTO Beca IpH
OOpPOHOBAHHMH TIO3BOJISET TEpPEPaACPEICTUTh BEPTUKAIBHYIO HArpy3Ky Kak MEXIy
TPAKTOpPOM M OOPOHOM, TaK U MEXIY MOCTAMHU KOJECHOTO YHEPTeTHUYECKOTO CPEJICTRA,
YTO JAaeT BO3MOYKHOCTh KaK DPETyJMpOBaTh TIyOWHY 3ariyOJiecHHs pabo4yumX OpraHOB
OOpOHBI TaK U MOBBICUTH TSATOBO-CIIEITHBIE XapAKTEPUCTHUKN TPAKTOPA.

B pa6ore [130] ycrtaHoBieHa 3aBUCHMOCTb MEXIY paglyCcoOM KpPUBU3HBI

AUCKOBOI'O pa6oqero opraHa v €ro JuaMmeTpom
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R=-2 (1.10)

T2 sing

r7I€ ( — MOJIOBHHA YTJia IPU BEPUIMHE CEKTOPA;
D — nuamerp nucka, M.

st moBeimieHuss 3¢GGHEKTUBHOCTH PabOThl MaITMHHO-TPAKTOPHOTO arperara
COCTOSIIIIETO M3 KOJECHOTO TpakTopa kiacca 1,4 m nuckoBodt Ooponsl BJ[T-3 aBTop
[132,133,134] npu OATOTOBKE MOYBHKI MO/ TOCEB MPEAJIOKUI YCTPOUCTBO MO3BOJISIIONIEE
pEeryJIMpOBaTh HArpy3Ky Ha OINOpPHBIE MOBEPXHOCTU 3a CUET €€ IepepaclpeicicHus
BHyTpu MTA.

A.A. pi6ans, I'"U. Opexos, B.A. Makosckuii [143] pa3paboTanu U UCIHBITATU
nponosiounyro 6opony bIIP3-1,2 mns oOpabotku moceBoB cou. Ilokazamm, 4To
WCIIOJIB30BaHUE TaKOW OOpOHBI B 3aCYNUIMBBIA TMEPUOJ] CYIIECTBEHHO TOBBIIIAECT
YPOKaNHOCTb.

A.C. CepryHuoB B cBoeil pabore [129] mnpeacTaBuia KOHCTPYKTHUBHO-
TEXHOJIOTUYECKYI0  CXeMy  MHOrogyHkuuoHaipbHoro arperata (M®A) gas
MOBEPXHOCTHOW 00pabOTKM MOYBKI, MO3BOJIAIONIETO TPOBOJUTE OOPOHOBAHUE TTOCEBOB
O3UMOI TIIEHUIBI C OJHOBPEMEHHOW NOJIKOpMKOW. Pa3zpaboraHa maremaTuueckas
Mozenb paboTel MDA 103BOJAIONIAS ONPENAEIUTh CKOPOCTh €ro JIBHJKEHUS MPHU
OOpPOHOBAHHH TTOCEBOB O3UMOM MIIIEHUIIBI C OJHOBPEMEHHON MOIKOPMKOW. OOO0CHOBAHbI
napaMeTpbl U PpeXUM padboThl mpeniaraeMoro M®A MO3BOJISIONIETO MPOBOJIUTH
OOpPOHOBaHKE MOCEBOB 03UMOM TIIICHUITBI C OTHOBPEMEHHOMN MOJIKOPMKOM.

B pa6orte aBropoB B.H. OxepenneBa, B.B. Hukuruna, A.M. I'puns [121] nan
PETPOCIEKTUBHBINA aHAIU3 M3MEHEHHS MOAXOJOB K KJAacCHU(PUKAIIMU U KOHCTPYKIIHUU
JMCKOBBIX TOYBOOOpadaThiBatoNuX opyauid. OTMEUEHO IHMPOKOE MPUMEHEHUE
MYJIBYUPOBIIMKOB W  JHUCKAaTOPOB, KOTOpPhIE TEXHOJOTHYECKH MOTYT  OBITh
UJCHTU(GUIIMPOBAHBI B KAUE€CTBE aHAJIOTOB JIMCKOBOTO JYIIUILHUKA U JJUCKOBON OOPOHBI,
HO C TOYKU 3PEHUS KOHCTPYKTUBHOT'O UCIIOJHEHUSI UMEIOT CyIIECTBEHHbIE OTianuus. Mx
JIMCKU CKOMITIOHOBAHBI B TIOTIEPEUHBIC PSJIbI, JJISI MYJbUYUPOBIIUKA XapaKTEPHBI JBa, a
JUIsL  UCKaTopa - 4YeThipe psiga, OpPU ITOM KaXKIbIA JUCK CMOHTHPOBAaH Ha

HH,Z[HBI/I,IIyaHBHOfI CTynmuue, 4YTO MpPCIATCTBYCT 3a0MBaHMIO JAUCKOB IMOYBOM U
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VCKJIIFOYEHNH HaMaTbhlBaHWs HAa HHUX COpPHAKOB. [IpoBeneHO cpaBHEHHME OCHOBHBIX
napaMeTpoB TPATUIIMOHHOMN AUCKOBON OOPOHBI M AUCKATOPA TAKOH e ITMPUHBI 3aXBaTa.
OTMmeueHo, UTO YBEIMYEHHE JABICHMS Ha JUCK OOECHEYMBAET JUCKATOPY OOJIBIIYIO
BEJIMUMHY 3ariayOsieHus pabouyux OpraHoB, HO MpU 3TOM II€Ha JUCKaTopa B 2-3 pasza
IpeBbIIIACT IIEHY AMCKOBOM OOpOHBI OaTapeiiHOro THUIMA COMOCTABUMOW IIMPUHBI
3axBata. lIpencraBieHo peieHue MpoOIeMbl MOMEPEYHOIO BBIHOCA MOYBBI B KYCThI U
NPUKYCTOBYIO 30HY. IIpemnoxeHo yBennuuTh OOKOBOI BBIHOC 3ajHeil Oarapeu u
CHAOMUTh KpaWHUW TpaBbldi JUCK TepeAHer OaTapen OTOOMHBIM  IIMTKOM,
YCTAaHOBJICHHBIM I10J] ONTUMAJIBHBIMM yIJIAMM B IUIAHE M B IIONIEPEYHOM CEUYCHUH.
MonepausupoBaHHas AUCKOBasi OOpPOHA HCIOJIb30Bajach B KPECThHCKOM XO3SIMCTBE
U1 00pabOTKHU MEXTYpsAIUil MAIUHBI U CMOPOJIMHBI TUIOIIAJbI0 5 ra B TEUCHHUE J1ECATU
net. bnarogaps ee paboTe yaaBanoCh MOAACPKUBATH BBIPOBHEHHBIM IONEPEUYHBIN
npouiab MOBEPXHOCTU MEXKAYPSAUM M HE JOIMYCKaTh IMOSBICHUS XapaKTEPHBIX Jis
UCIIOJIb30BAaHUSI CEPUMHBIX JTUCKOBBIX OOpPOH IOYBEHHBIX BAaJOB BJOJb OCHOBAHUS
KYCTOB. JTO CIOCOOCTBOBAJIO CO3/1aHUI0 arpodoHa, nmpuemsieMoro s 3(pEheKTUBHOTO
UCITIOJIb30BAHUS AT0/10yO00POUYHBIX KOMOaHOB [121].

AHanu3 KOHCTPYKUUWA TUCKOBBIX MOYBOOOpAOATHIBAIOUIMX OPYIUM MOKa3all, YTO
pSl TEXHUYECKHX pELIEHUH 3aKioyaics B TOM, YTO OBUIM HM3MEHEHBl 3JIE€MEHTHI
KOHCTPYKUMH paM OOpoH, Jpyrue pelieHuss ObulM HamnpaBieHbl Ha W3MEHEHHE
KOHCTPYKIIMM DJJIEMEHTOB TMOABECKH padouux opraHoB. Ob0a 53TH HampaBieHUs
U3MEHEHUN TIOMUMO YJIYYIICHHs KauecTBa 0OpaOOTKU MOYBBI BCE e OOJblle peraiu
BOIIPOC OpraHu3anud oOpabOTKH MOYBBI U YIYUIIEHHUS 3KCIUTyaTallMOHHBIX CBOWMCTB
OpyAMi, TaK KakK CpeAd MPEUMYILIECTB 3THX pPElICHUN ObUIM TakKhe KaK YIy4ylleHHe
0OCITyKMBaHUS WM NOSIBICHUE BO3MOXKHOCTEN U3MEHAITh FT€OMETPUUECKUE ITapaMeTPhI B
3aBUCUMOCTH OT HEKOTOPBIX CBOMCTB mouBbl. M nuimib HeOousblllasg 4acThb U3 BCEX
pelieHui ObUIa HampaBleHa Ha CO3/aHMe pabouyux OpraHoB C  JIpYTHUM,
OecrnpeleIEHTHBIM ~ KAaYeCTBEHHbIM  BO3JEHCTBUEM Ha TMOYBY, IO3BOJISIOIIUM
MakcUMajbHO 3¢ (}eKTUBHO 00padaTbiBaTh MOYBY C JIyYIIMMH Kaue€CTBEHHBIMU

IIOKAa3aTCIIIMU.
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1.8 BeiBoaBI 1O IJ1aBe€

Ha ocHoBaHMM NpOBENEHHBIX HCCIAEAOBAHUI MOXHO CHENaTh CleAyIolIne
BBIBOJIBI:

1. AMypckas o0xacTh 00J1aJJaeT YHUKAJIbHBIM HAOOPOM MPUPOAHBIX PECYPCOB U
OCOOCHHBIMHM KJIMMATUYECKUMH ycioBusMU. Ha TeppuTopun 00JacTH BbIJCIECHBI
CJIEIyIOIME BUABI MOYB: OyphI€ JECHBIE, MOA30JIUCTO OyphI€ JIECHBIE, AJUTFOBUAIBHBIE
JIYTOBbIE, TYTOBO-0ypbl€, TyTOBO-4€pHO3EMHbBIE, OOJIOTHBIE, B IOMMAaX PEK - IONMEHHbIE.
B noiimax pek nouBbl IOWMEHHBIE, IOUMEHHO-TYTOBBIE.

2.Ha 2025 rom B AMypckoi o0sacTd HaOJIIOJAETCsS 3HAYMTENbHBIA POCT
YUCJIICHHOCTH U CPENCTB MAIIMHHO-TPAKTOPHOTO NMapka. OCHOBHBIMHU COCTABJISIFOLIMMU
napka SBIISIFOTCS TPaKTOPBI, KOMOAalHBlI, MOYBOOOpadaTHIBAIOLIEE U
KOpPMO3aroToBUTENbHOE O0OpyaoBaHue. B mocinenHue roAbl 00J1IaCTh  aKTHUBHO
MHBECTHpPOBaja B OOHOBJIEHHE TEXHUKH, YTO ITO3BOJWJIO 3HAYUTEIBHO IOBBICUTH
MPOU3BOJIUTEIIBHOCT U 3(P(HEKTUBHOCTh CEIBCKOXO3SIMCTBEHHBIX padoT. I[IpuumHoif
HE0OXOMMOTr0 OOHOBJICHHUSI MAITUHHO-TPAKTOPHOTO TMapKa ABIAETCS TOT (PakT, 4To ¢
MPEBBILICHUEM CPOKOB aMOpTH3aluu padoTtaer 66% TpakTopoB U 22% 3epHOYyOOPOUYHBIX
KOMOANHOB, KOTOPBIE TPEOYIOT €XKETOHOTO PEMOHTA.

4. YpoKallHOCTh CEJIbCKOXO3AMCTBEHHBIX KYJIbTYP BO MHOIOM 3aBHCUT OT
KauecTBa OOpaOOTKM TMOYBBI TEpEe] TMOCEBOM, MPU 3TOM HEOOXOIMMO OOECTeuruTh
BBIPOBHEHHYIO [IOBEPXHOCTb OJI5l, YHUYTOKEHHE COPHOU PACTUTEIBHOCTH, COXPAHEHUE
MOYBEHHOM BJIArM, CO3JaHUE ONTHUMAJIBHOM IUJIOTHOCTH U CTPYKTYPHOIO COCTaBa
MIOCEBHOTO CJIOS TTOYBBI.

5. Ha ocHOBaHMU MPOBEAEHHOTO aHAJIN3a YCTAHOBIJIEHO, YTO C LIEJBIO YIyUYLICHUS
KauecTBa MOJATOTOBKH TOYBBI K MOCEBY, MCIOJb3yEeMbl€ TUCKOBbIE OOpOHBI TPEOYIOT
MOJIEpHH3AIMH 32 CUET ONTUMHU3AIIMY HATPY3KH Ha BEIYIIUE KOJieca TpaKTopa U paboumii
opran OopoHbl (muck). TpeOyembie pelieHusl TOJDKHBI peliaTh TJIaBHBIM BOIPOC -
co3fgaHue padouyux OpraHoB C 0OoJiee KAauyeCTBEHHBbIM BO3JCUCTBUEM Ha TIOYBY,
MO3BOJIAIOIIMM  MakCUMaibHO 3¢ deKkTuBHO 00pabaTbiBaTh MOYBY C JYUYIIUMH

Ka4C€CTBCHHBIMMU ITIOKA3aTCIIsIMU.
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2 TEOPETUYECKHUE NCCJIIEAOBAHUSA 1O OBOCHOBAHUIO
HOBBIIIEHUA DOO®EKTUBHOCTU PABOTbBI BOPOHOBAJIBHOI'O
AT'PEI'ATA
2.1 MetonoJsioruyeckoe 000CHOBaHME HEOOXOAMMOCTH AlaNITALMHU

0OpOHOBAJILHOI'0 arperaTa K eCTeCTBEHHO-NPOU3BOJACTBEHHBIM YCJIOBUAM PeruoHa

ATrpoTexHUYecKas MOATOTOBKA MIOYBEI B OCHOBHOM COJICPKHT B ce0e CIIeMyIOmue
BUJIBI PA0OT: PBIXJICHUE MOBEPXHOCTHOTO TUIOJOPOJAHOIO CJ0sl, OOpHOY C COpHSAKaMH,
a’pariuio, ApooIeHUuEe KPYMHBIX (pakiiuii, CO31aHle ONTUMAJIBHON TJIOTHOCTH. B CBsI3n
C BBIIIIECKAa3aHHBIM, OCHOBHOM II€JIbI0 TaKOW MOJATOTOBKHU MMOYBHI SIBJISAECTCS ajamnTalius
MOYBOOOPA0ATHIBAIOIIUX AarperatoB IMoJ €CTeCTBEHHO—KIMMATHUYECKHE OCOOCHHOCTU
permoHa ¢ Yy4€TOM (PU3NKO—MEXaHWYECKUX CBOMCTB TIOUYBBI W  COOJIOJCHUEM
arpoTEXHOJIOTHYECKUX TPEOOBaHUI K BO3/IeNIbIBaeMOM KyJibType. [Ipu aToM, Ha KauecTBO
BBITIOJIHGHHUS PaOOThI, KaK TIOKa3ajdl HWCCICAOBAHMS, BIHSIOT KOHCTPYKTHBHO—
TEXHOJIOTUYECKHUE TapaMeTphl MouBooOpadartsiBatoiero opyaus (0oponsi) [25, 26, 27,
28, 29]. OcobeHHO 3TO BIMSHHE CKAa3bIBACTCA Ha TSDKEIBIX IOYBAX, O00JIaJarOIINX
OOJBITION TBEPAOCTHIO, UTO B KOHEYHOM UTOTE YBEIMYUBACT DHEPTOEMKOCTD IMTPOBEACHUS
JTAHHOTO TIpoIecca.

PaccmoTpum Gostee moapoOHO, KaKre arpoTeXHUYSCKHE IToKa3aTeau (pucyHok 2.1)
ONPEEIISIIOT Ka4eCTBO pabOThl JUCKOBBIX 00poH [126]:

- cOOMIOICHNE arpOTEXHOJIOTHYECKUX TPeOOBaHM (CPOKOB 00pabOTKM);

- COXPAaHHOCTb CTEPHH OT MPEABIAYIIEH KyIbTYPHI,

- BBIJIEP)KMBaHUE TIIyOHHBI 00paOOTKH MO BCEMY YHACTKY IOJIS;

- Ka4eCTBO 00paOOTKU CTHIKOBBIX MTPOXO0I0B (IEPEKPHITUE CMEKHBIX MTPOXOJIOB);

- COOIOICHUE MIPSIMOJTMHEHHOCTH JIBFOKCHHSI OOpOHOBAJILHOTO arperara;

- KauyecTBO 00pabOTKH TMOBOPOTHBIX MOJOC (COONIOACHUE TIyOHHBI 00pabOTKH
MOBOPOTHBIX MOJIOC — 3ariy0JIeHHEe U OIBEM);

- oOecreuyeHre OCHOBHBIX KPUTEPHEB KauecTBa 00pabOoTaHHOM 1i1o1aau (rryornHa

PBIXJIEHUS, KOMKOBATOCTh, BRIPABHEHHOCTh 00pab0TaHHON OBEPXHOCTH).
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CrerneHb 3a/1e7IKM paCTUTEIBHBIX CTereHb KPOIICHHS TTOYBBI
OCTaTKOB (TIOYKHUBIIIUX
OCTAaTKOB, CTEPHU) ['ryOuna o6paboTku

ArporexHu4ecKue MoKa3aTe/u
padoTbI AUCKOBBIX OOPOH

ITonHoTa noape3aHus BripaBHEHHOCTB (TpeOHUCTOCTD)
COPHBIX paCTeHUI MOBEPXHOCTH MOYBBI

PI/IC}/HOK 2.1-Ar POTCXHHUYCCKHUC ITOKA3aTCIIM Ka4CCTBA pa60TBI JUCKOBBIX 60p0H

Kaxk noka3pIBaeT aHaJIN3 arpOTEXHUYECKUX MTOKa3aTesne paboThl AUCKOBBIX OOPOH
(pucyHok 2.1), oHUM U3 TJIABHBIX KPUTEPUEB KaUECTBA BBIIOJIHEHUS palbOT SBISAIOTCA
ryOuHa 0OpaOOTKHM, CTENEHb KPOLIEHUsS IMOYBbI U BBIPABHEHHOCTh (IpPEOHUCTOCTD)
MIOBEPXHOCTH TIOYBHI [73].

B 3aBucuUMOCTH OT (PYHKIIMOHAJIBHBIX TPEOOBAaHUI MCIIOJIB30BAHMSI MAIIUHHO-
TPaKTOPHBIX arperaroB NPUMEHSIOTCS pa3u4yHble KPUTEPUM TMPU OLEHKE HX
sp¢pexktuBHOCTH. OOHUM U3 TaKUX KPUTEPUEB SBISETCS CHUJIa TATH Ha KpIOKE
PHEPreTUYECKOr0 CPeACTBA, HeoOXoauMas i OyKCHUpPOBaHUS PA3IMUYHBIX OpYIHA U
MEXaHU3MOB MPHU BBIMOJHEHUU UMHU ONPEACIIEHHBIX CEIbCKOXO3SIICTBEHHBIX ONEpanui.
B o6mem ciyyae e€ MOXKHO XapaKTepu30BaTh OTHOUICHHEM H30BITOUHOM CHIIBI TSTHU HA
KpPIOKE K BECY MAalllMHbI, MOUTHOCTBhIO Ha KPIOKE M 3(PPEKTUBHOCTHIO MCIOJIb30BaHUS
TATOBOI'O YCWJIHSI, YTO B KOHEYHOM MTOI€ BIMSET Ha MPOU3BOAUTEIBHOCTh MAIIMHHO-
TpakTopHbIX arperatoB (MTA) (pucynok 2.2) [49, 74].

AHanuzupys (HakTophl, ONpeesoue BIMIHUE Ha MPOU3BOAUTENbHOCTE MTA
MO>KHO OTMETHUTb, YTO MOBBICUTH €€ BO3MOXHO 32 CUET JBYX OCHOBHBIX:

- TIOBBIIEHUEM TATOBOI'O YCUIIMS Ha KPIOKE SHEPreTHUECKOTO CPECTBA;

- CHIDKEHHEM CHJIbI CONTPOTHUBIICHUSI CEITbCKOXO03iCTBEHHOW MAIIMHBI.

ITIOBBICUTH TATOBOE YCHJIME HA KPIOKE SHEPreTHYECKOrO CPEICTBA BO3MOXKHO

cneayrommm obpaszom [71]:
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- YBEJIMYEHUEM HArpy3Kd, MpUXOIALICHCS Ha  BEIyIIME JBHXKHUTEIN
HYHEPreTUYECKOI0 CPEICTBA;

- HCIIOJIb30BAHHUE CHJIBI CONPOTHUBIIEHUS CEJIbCKOXO3SMCTBEHHOW MAIIMHBI Ha
YBEJIMYECHHE TSATOBOTO yCHIIHUS.

VYBenauueHue TArOBOrO YCWIMS MyTEM YacTHUYHOTO MCIIOJIBb30BAHMS CHJIbI
CONPOTUBIICHUS] ~ CO3JaBa€MOM  NPULIETHOM  MAaIMHOM, 3a CY4€T  YCTAaHOBKHU
JOTIOJTHUTENBHOTO YCTPOMCTBA, SBISETCA YPE3BbIYAMHO AaKTYaJIbHBIM, TaK Kak B
KOHEYHOM UTOI'€ CIIOCOOCTBYET MOBBILICHHIO Npon3BoauTeabHOCTH MTA.

Jist obecneyenust paboTsl 11000ro MTA [10KHO BBIOJIHATCS YCIOBHE

Fus > P, — P (2.1)
rae F,; — n30bITouHas cuia TAru Ha Kproke, H;

P, — TAroBoe ycunue Ha Kproke, H;

Kp
P. — pesynbTupytoias cuia COnpoTUBIIEHHUS, CO3/IaBacMasi ¢.X MalnHou, H.
TaroBoe ycuiaue, pa3BUBAEMOE DHEPIETUUECKHMM CPEJICTBOM Ha KpIOKE, IOU
CUEIUICHUIO C TTOYBOW MOYKHO OTIPEIECIIUTD MO BHIPAKECHUIO [ 8]
P = ©G., — Py (2.2)
rae @ — Kod(PUIMEeHT UCTIONb30BaHUS CIIEITHOTO BeCa;
G, — cuenHon Bec, H;

Py — cuna conpoTuBieHns qBrmxeHuto, H.
Ucxons u3 Beipaxkenus (2.2) ypaBuenue (2.1) npumeTt Buja
Fs > @Gy — Py — P (2.3)
AHanusupysi BeIpakeHue (2.3) MOXHO OTMETUTh, YTO H30BITOYHAS CHJIA THATH,
oOecrnieunBaromias asuxenne MTA Bo MHOTOM ompenensieTcsi peajinu3aluuend CIemHOro

BCCa, IPUXOAAIICTOCA Ha BEAYIINEC ABMKUTCIIN DQHEPTCTHICCKOIO CpCACTBA.
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Tsarosoe ycunue Ha
KpIOKE

BnaxHocTs, TBEPHAOCTS,
IJIOTHOCTb, JIMIIKOCTD U T.1I.
Cuna conpoTHBIICHUS,
BO3HHUKAIOMIAs OT TIepEMEIEHUS

Cuna, 3aTpaunBaeMasi Ha
JeGOPMAITHIO TOYBBI
Cuna, 3aTpaunBaeMasi Ha
nepeMeIIeHUE TTOYBBI
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Pucynox 2.2 — OcHoBHBIE (DaKTOPHI, ONIPEACISIONINE MPOU3BOIUTEIHHOCTD

(@ dexTuBHOCTH) paboTet MTA

C 1emnbo MOBBIIICHHS CIIEITHOTO Beca, MPUXOIAIIETOCS Ha BEyIIHe Kojiéca, ObLIO
pa3paboTaHo yCTPOKUCTBO, MO3BOJISIONIEE YACTUYHO YBEJIMUMBATH CLIETTHOW BEC HA 3a/IHUE

KoJIECa TpakTopa.
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2.2 lloBbimenne 3PpPeKTHBHOCTH MCIOJIb30BAHUSA TMCKOBBIX OOPOH Ha

HpeI[HOCGBHOﬁ MNOATOTOBKE IOYBbI

UccnenoBanusi MOKa3bIBAIOT, YTO MPAaBWIbHBIA BBIOOP CKOPOCTH palbOThl H
rIIyOHMHBI 00paOOTKHU CYIIECTBEHHO BuseT Ha 3 ()EKTUBHOCTh B 3aBUCUMOCTH OT THIIA
nouBbl [53, 152]. Maremaruueckoe MOACIUPOBAHUE, IO3BOJSIET MPEACKA3hIBATH
pe3yabTaThl pabOTHl OOPOH B Pa3IMUHBIX YCIOBUSIX [46, 47, 48].

CoBpemeHHbIE TpeOoBaHUs K JIOJITOBEYHOCTHU u HaJIE)KHOCTU
CEILCKOXO3SIICTBEHHOM TEXHUKU OOYCIABIMBAIOT HEOOXOJAUMOCTh HCIOIb30BAHUS
HOBBIX MaTepHUasioB. B 3TOM KOHTEKCTE CTOUT OTMETUTD padoThI podeccopa ['psayHoBa
C.C., koTopslil B cBOEM HccieaoBanun «lIprmMeHeHrne HalJIaBOYHBIX MaTE€pUaJIOB IS
MOBBIIIEHUS JOJTOBEYHOCTH pabOYMX OPraHOB AUCKOBBIX OOpoH» (2021) mpemtoxui
UCII0JIb30BAaHUE HAIUIABOYHBIX MATEPHAJIOB, YTO MO3BOJIUIIO YBEIUYHUTH CPOK CITYKObI
paboyux OpraHos.

Amnanus pabot aBTopos [14, 17,21, 22,23, 24,95, 96, 148] n03BOIMI NPEJIOKUTH
000CHOBaHHOE peElIeHHEe O00O03HAYCHHOW 3a/laud, MPUMEHEHHEM HOBBIX TEXHUYECKUX
pEeLIEHUN:

- «Jlorpy304HO-pacnpenensonee yCTpOMCTBO A MPULEITHOW PAMHOW JUCKOBOU
6oponbl» - mareHT P® Ha nzobperenue Ne 2812473 [16] (pucyHoxk 2.3);

- «Pacnpenendroiie-norpyxaromiee yCTpOWCTBO IS MPHUIIEITHOW PaMHOU
o6oponbi»- [Tarent P® Ha nzobpererne Ne 2821900 [15] (pucynok 2.4);

- «Koppekrop-pacnpenenuresib CUI0BON Harpy3ku B OOPOHOBAJILHOM arperare-

MaTeHT Ha MoJie3Hy1o Mojenb Ne 244122 [18] (pucyHok 2.5).
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6)
Pucynok 2.3 — Jlorpy3o4Ho-pacnpeAenstonee yCTpOUCTBO Al MPULICTTHON PaMHOU
nuckoBoi 6oponbl (mateHT PO Ha n3o0peTenue Ne 2812473)
a - npouIBHBINA BUIT; O - BUJ CBEPXY; | - CHIIOBOW THAPOIMIIMHIP; 2 — YTOJIKOBBIN
KpOHIITENH; 3,4 — mapHupHas onopa; 5 — pama 00poHbI; 6 — 00poHa; 7 — mepeaaroas
TAra; 8§ — Harpy304YHbI MAPHUPHBIA KPOHILITEWH; 9 — pacnpeaensionas Tsra;

10, 11 — Harpy304HbIE KPOHIUTEWHBL; 13 - cTep:kHEBas NpyxuHa, 14 - cHuna



Mmvnd”

Pucynok 2.4 — Pacnipenensironie-10rpy»Karllee yCTPOMCTBO JJIsl MPULIETTHOW PaMHOU
ooponsl (mateHT PO Ha u3obpetenue Ne 2821900)
1 - cuI0BOY TUAPOIMIIMHIP; 2 — YTOJKOBBIM KPOHIUTENH; 6 — 00poHa; 7 — nmepeaaromas

TiTa

Pucynox 2.5 — Koppekrop-pacrpenenuTeiab CHIOBON HArpy3ku B 00POHOBAJILHOM
arperare
a - NpoQUIbHBINA BUJI OOPOHBI C KOPPEKTOP-PaCHpEIETUTENIEM CUIIOBOI HArpy3KH B
OOpOHOBAJILHOM arperarte; 0 - IpUHIMIHAIbHAS CXeMa aBTOMATUYECKOTrO
KOPPEKTUPOBAHHMS CHJIOBOM Harpy3k Ha paboune opraHbl TUCKOBOW OOPOHBI;
1 - cHuia; 2 - pama 60poHsbI; 3 - paboune opranbl (IUCKU); 4 - KOPPEKTOP CLIETTHOTO
Beca; 5 - THAPOUMIMHIP; 6 - THAPABINYECKUH IIUTAHT; 7 - SJIEKTPOMArHUTHBIN KJlalaH;

8 - coeIMHUTENBHBIE TPOBOJIA; 9 - MPOrPpaMMUPYEMBIN JJOTUUECKUNA KOHTPOJLIED
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[TpuHIMNIIHATBHBIM OTIMYKMEM NAaTeHTOB HA n300peTeHust No2812473 u Ne2821900
ABJIAIOTCS CLIOCOOBI 3aKPEIICHUS IEPENAIOIIECH TATH B HATPY30UYHOM KPOHILUTEHHE U, KaK
CIICICTBHE, PpAa3IMYHBII IPUHOUO  JEHCTBHA  IIE€pelayd  Harpy3oK  BHYTPH
OOpPOHOBAJILHOT'O arperara, YTo HaIpsIMyIO BIIUSAET HA BO3JIEHCTBHE HA TATOBO-CLICTIHBIE
CBOMCTBA OYKCHPYIOIIETO 3HEPTETUYECKOTO CPEICTBA.

Hcnonbs3oBaHne IPEMIOKEHHBIX TEXHHUYECKUX PEIICHWM I103BOJIUT IOBBICHTH
3¢ (HEeKTUBHOCT, OOpPaOOTKM TOYBBI, YMEHBIIUTh HHEPreTHUUECKUE 3aTpaThl NpU
OOpPOHOBaHMM MOYBBI, YJIYUIIUTh KayeCTBO MPEANOCEBHON 00pabOTKU NpULETHON
paMHOl ~ JUCKOBOM  OOpOHBI,  HOBBICHUTb  ypPOXAWHOCTH  BO3JEIBIBAEMBIX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYp 3a CUET ONTUMM3ALMU TIIyOMHBI OOpaOOTKU MOYBHI.
bonee nmoapo6HO ob11iee yCTpOMCTBO U IPUHITUII pabOThI OMKMCAaHO B padoTax [16].

[IpoBenE€HHBIA aHAMU3 M PACCMOTPEHHE TEOPETHUYECKUX KOHCTPYKTHBHO-
DKCILTyaTallMOHHBIX ITPU3HAKOB IIO3BOJISET CHEJIaTh BBIBOJ O IIEPCIEKTUBHOCTH U
00OCHOBaHHOCTH BHEJIPEHUSl MpEIaraéMblX YCTPOWCTB, JUIsl Yero HEoOXOIUMO
MIPOBEICHUE TEOPETUUYECKUX HCCIIETOBAHUH, MO3BOJISIOIIMX OLIEHUTH 3()(PEKTUBHOCTD HX
ucnonp3oBanus. Ilpu mnpoBeaeHHH HCCIEIOBAaHUN HCIOJIB30BaHBl PabOThl aBTOPOB
[14,17,95,96,99,148].

Takum o0pa3oM, 1enpl0 MpeasaraeMoil padoOThl SBISIOTCA TEOPETHUECKUE
UCCJIEIOBAHNSI CWJIOBBIX pEAaKIMl M YCTOMYMBOCTH JIBJKEHMSI CHCTEMBI IIpHU
BBIPDABHUBAHUM BEPTUKAJIBHON Harpy3kud TsDKEIOM paMHOM JUCKOBOW OOpOHBI B
YCJIOBHSIX BHEIIHETO JOTPYKEHHUS.

JIJist afeKBaTHOrO TEOPETHYECKOro OOOCHOBAHUSI MCHOJB3YEM METOJ0JIOTHIO,
KOTOPYIO MPUMEHSIOT B MAIIMHOCTPOCHUHU JUIsI CPABHEHMS YIIPYTUX JIEMEHTOB B BHUJIE
peccopsl u TpyOsI. [85,120]. OHa MO3BOJIUT MOKA3aTh MIPH KaKUX YCIOBUSIX TpyOa MOXKET
TEOPETUYECKHU 3aMEHUTH PECCOPY.

JI71s1 IOy 3JUTMITUYECKOU JIMCTOBOU peccophl (YHPOIIEHHAS] MOAEIb, IIIAPHUPHbBIE

OTIOPHI TI0 KOHIIAM): JK€CTKOCTh Peccopbl omnpeaesisieM o ¢popmyiie 2.4 [124,144]
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8nbh3E
k ec =
p 3L3

(2.4)
I7Ie N — YHUCTIO JICTOB;

b — mmpuHa IUCTA, M;

h — TonmmuHa nucra, M;

L — »¢dexTuBHas qvHa, M;

E — moxyns ronra, H/m? (ITa).

B cBs13u ¢ TeMm, 4TO peccopa UMeeT MPOTPECCUBHYIO XapaKTEPUCTHKY KECTKOCTU U
e€ KECTKOCTh M3MEHSETCS MO/ BO3JCHCTBIEM BHEUTHUX (paKTOPOB Ha pabouyue OpraHbl
OOpOHBI (BO3/IEHCTBUE OYArOBHIX 30H).

Tpy0Oa, ycTaHOBJIIEHHAas BMECTO peccopbl, paboTaer kak Oanka Ha u3ruO. s

HIAPHUPHO ONEPTOl OAJIKM C HEHTPAIbHOW HArpy3KOH >KECTKOCTh TPYyObl MOXKET OBITh

OmpezesIeHa Mo CICAYIONEH aHATUTUUYECKON 3aBUCUMOCTH [52 ]

48E1
kpr6 = L_3 (25)

rae | — MOMEHT MHepLHH MOJIOro KPyrioro ceuenus, H/m?.

Koadpduiment «48» B umcnurene yka3plBaeT Ha cCleUU(PUUECKHE TpaHUYHBIE
YCJIOBUS WJIM CXEMY 3aKpEIUICHUS djieMeHTa (0alika ¢ ®KECTKUM 3allleMICHUEM Ha 000UX
KOHLIAX; ONpeleiEHHas CXeMa HarpyXeHus (pacnpelern€éHHOW WM COCPEIOTOYEHHOMN
Harpy3ke; TpyOdarasi KOHCTPYKLHS C YUYETOM €€ TeOMETPHUN).

MOMEHT HHEPLIMU MOJIOT0 KPYTriaoro ceueHus [124,144]
— T (p4_ g4
I=—(D*~-d" (2.6)

rae D — HapyxHbBII quamMeTp TpyoOsl, M;
d — BHyTpeHHHI TUaMeTp TPyOBbl, M.
Jlnia Toro, 94To0bl TpyOa MOBTOpsIA CTATUYECKYIO KECTKOCTh PECCOPHI, AOIKHO
BBITIOJIHATCS CIEAYIOIIEE YCIOBHE
kpec - kpr6- (2-7)
PemiB coBmecTHO ypaBHeHUs 2.4 U 2.5 OTHOCHUTEIBHO MOMEHTa WHEPLHUU C

Y4E€TOM BBIPKEHHUS 2.7 MOTYyUYUM

I = —nbh? (2.8)
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N
Z (D% — d*) = =nbh® (2.9)
64 18
N
(D* — d*)= §nbh3n (2.10)

[Tonyyennoe  Bbipakenue (2.10) moO3BOJISIET  ONpPENETUTh  MapaMeTphl
(reomeTpuUecKuEe pa3Mephl) TPYObI, KOTOPHIC IIO3BOJISAT BBIAEPKATH YCTaJIOCTHBIE

HArpy3KH IPU TON K€ KECTKOCTH.

2.3 OnpepesieHne HArPy30K, NPUXOASIIIIMXCH HA padoune OpraHbl

OOpPOHOBAJILHOIO arperara

[Ipu onpeneneHun  Harpys3ok, MNPUXOASIIMXCS Ha  pabouMe  Oprasbl
OOpPOHOBAJIBHOTO arperara, pacCMOTPUM TPH MOJOXKEHUS MPeIaraeMoro KOppeKTopa-
pacIpenenuTeNns CUI0BOM HATPy3KHU:

- IpU HepabOoTaKoIEM KOPPEKTOpEe-pacpeieInTesNe CUIIOBOW HAarpy3KH;

- IIpU paboTe KOPPEKTOpa-paCIpEACIIUTENS CHIIOBOM HArPy3KH B PEXKUME 3arpy3KH
OYHEPreTUIECKOro CPEACTBA;

- mpu paboTe KOppPEeKTOpa-paclpeiesuTeNss CUJIOBOM Harpy3ku B peXUME
Pa3rpy3Ku SHEPreTUUECKOr0 CPEACTBA.

B nensax ompeneneHus B3aMMOJCHCTBYIOLIUX JIEMEHTOB KOHCTPYKLMHU IPU HE
paboTtamomieM  yCTpoicTBe  (KOppPEKTOpe-pachpeiesiuTese  CHIOBOM  Harpysku),
BEPTHUKAJIBHBIX HArpy30K M CHJIOBBIX IIapaMETpOB YycCTpoicTBa B cucreme MTA
IIPEUIaraeTcsi paCCMOTPEHUE PABHOBECUSI COCTABHOW KOHCTPYKIIMU TPAKTOp + CHULA +
OOpOHa COrJacHO CXE€M€ K OIpPEACICHUIO0 BEPTUKAIbHBIX PEaKUUid MOBEPXHOCTH
IBUKEHHsT  0e3  paboTbl  KOppEKTOpa-pacupeleiuTeNsi  CUJIOBOW  Harpysku,
MPEACTAaBICHHON Ha pucyHke 2.6 [16], B pexume HepabOTaIOMEro KOpPpPeKTopa-

pacrnpenenuTens CUIOBOM Harpy3KHu.
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Pucynok 2.6 - CxeMa K onpeieSICeHUIO BEPTUKATBLHBIX PEAKIIUNA MOBEPXHOCTH 0€3

pa6OTBI KOPPECKTOpa-paCpCaACiInuTCIIA CHJIOBOH Harpy3kKu

Ha pucynke 2.6 yka3aHsl cieayromue 0003HaueHHs:

- Y, — BepTHUKanbHas COCTABIAIOIIAs PEAKLIMHU [IOBEPXHOCTH NIOI IEPEIHEN OITOPOM
TpakTopa, H;

- Y3 — BepTHKanbHas COCTABIISIIOLIAS PEAKLUU MOBEPXHOCTH IO 3aJHEN ONOpPOM
Tpaktopa, H;

- G, — Bec Tpakropa, H;

- G4 — BeC cHUILBI O0pOoHbI, H;

- Gy, — Bec pambl 60poHsI, H;

- Gg — Bec cekuuu OOpOHBI (0OAMHAKOB I 000UX ceKUuuid 0opoHsl), H;

- Y, — BepTuUKanbHas COCTABISIIOLIAS PEaKUUU TOBEPXHOCTU TMOJ NeperHen
cekmueit 6oponsl, H;

- Y} — BepTUKaJIbHAsI COCTABIISIONIAS PEAKIIMY TOBEPXHOCTH MOJ 3aJIHEN CeKUuen
6opons, H;

- N, — cusoBas peakuusi CHULbI B OYKCUPHOM yCTpOICTBE TpakTopa, H;

- 6 — mponoawrHas 0a3a Tpaktopa, H;

- @ — PacCTOSIHME OT BEPTHKAJIBHOM MPOEKUMU LIEHTPAa MAcc TPAaKTOpa JI0 LIEHTpa
MSTHA KOHTAKTa 3aJHET0 BEAYILEro KoJjeca, M;

- ¢ — TOYKa CILETJICHUs] CHULIBI U TPaKTOpa B OYKCUPHOM yCTPOUCTBE;
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- f — paccrosiHMe OT BEpTUKaIbHOW MPOEKIUH TOYKU «C» - B TOUKE CLETIIICHHS
CHULIBI M TpPAaKTOpa B OYKCUPHOM YCTPOMCTBE 10 LEHTpA ISITHA KOHTAKTa 3aJHETO
BEyILIETO KOJIECa, M;

- C — paccTosiHHE OT BEPTUKAJIBHON MPOEKIUU TOYKH «C» - B TOUKE CLEIICHUS
CHMIIBI U TPAKTOpa B OYKCUPHOM yCTPOUCTBE 10 BEPTUKAIBHOMN MPOEKIIMU LIEHTPa Macc
OOpOHBI, M;

- Y, — BepTHKanpHas CWIOBAs peaklys B IIAPHUPE YIIOBOTO KpoHIITeWHA, H;

- X — TOPU30HTaJIbHAs CWIOBAs peaklys B IIAPHUPE YIII0BOIO KpoHIUTeHHA, H;

- M — pAacCTOSIHUE OT TOYKH IMPUIIOKEHUS BEPTUKAIBHOU COCTABIIIOLIEH
NOBEPXHOCTH MO/ MEepeAHeN ceKurel OOpOHBI JO MPOEKLIUU LIEHTpa Macc OOpoHBI, h -
BBICOTA KPEIUIEHMs YIJI0BOI'O KPOHILUTEHWHA, M;

- K— Touka ycTaHOBKM IIApHHPA B YTJIOBOM KPOHIITENHE;

- K — pacCTOsHHE OT TOYKHM YCTaHOBKM ILIApHUpaA B YIVIOBOM KPOHIUTEHHE 10
BEPTUKAJIILHON COCTABIIAIONIECH peaKIIMy MOBEPXHOCTH MEPEHEN CEKIUE OOPOHBI, M;

- d — mponionpHas 6aza OOPOHBI, M;

- 1 u 2 — TOukM B IEHTpE TSATHA KOHTAKTA 3aHEH U MepeaHeil CeKIUi OOPOHBI.

B cBs13u ¢ HEOOIBIIONW Maccoil, BECOM KOHCTPYKLUU KOPPEKTOpaA-pacipeIeanuTes
CHJIOBOM Harpy3ku rpeHeOperaem.

CocTaBuM ypaBHEHUSI PABHOBECHS ISl KAXKIOM YaCTU CUCTEMBI B OTACIBHOCTHU U
pemmM cucTemsl ypaBHeHun [31]:

s coctaBHoM yactu MTA — tpakTop:

NEy=0; Y+ Y — G, — Ny = 0. 2.11)
YM.(F)=0;—Ys-b+G.(b—a)+N.(b+f)=0. (2.12)
Y My(F)=0; Yy-b—G,a+ N, f =0. (2.13)

JIJ71s1 cOCTaBHOM 4acTH CUCTEMBI — CHUIIA
Ipu Y F,=0; X;, =0 (2.14)
YM(F)=0; NI—-G,(I—¢c)=0 (2.15)
YXM.(F)=0; Gg-c+Y,-1l=0 (2.16)
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CoctaBHas yacTh — 60poHa
YFey=0Y+ Y, — 2Gs— G, + Y, =0
YXMi(F)=0; =Gp(d—m)—Gg *d+Y,d+ YV (k+d)— X -h=0
YM(F)=0; -V1d+Gs-d+ G, m+Y, k—X,-h=0

W3 (2.14) X, =0
s (2.15) _ Ggli-o) o
Ne=""=0 (1 l)
W3 (2.16) y, = G
!
U3 (2.12) ¥, = G0 | Malosr)
Otkyza ¢ yuetom (2.21):
— a c f
=G (1-5)+ G, (1-%)(1+1)
U3 (2.13)
v, = G, a N
n= b T f
U c yuetom (2.21)

a C
Vo= Gro—Gy-f-(1-5)
N3 (2.18)
2 d
C yuerom dopmyin 2.20, 2.22 ypaBHEHHS

c(k+d)
l-d

Y, =Gs+G,(1-2)+6,-
N3 (2.19)
Gs-d+ G, -m+Y,-k—X,-h
Yl = d
C yuerom ypaBHenuii (2.20, 2.22)

ck

i =G+ Gy — Gy

(2.17)
(2.18)
(2.19)
(2.20)
(2.21)

(2.22)

(2.23)

(2.24)

(2.25)

(2.26)

Taxum 006pazom, HOTyUeHbl ypaBHEHHS BEPTUKAIBHBIX PEAKIIH TOBEPXHOCTH IIPU

HepaboTaloIeM KOPpEeKTope-paclpeenTesie CUIOBOM HAarpy3ku B OOpPOHOBAJIBHOM

arperarc u ornpcaciICHbI BBaI/IMOILCI‘/’ICTBy}OIHI/IG QJICMCHTBI 1 CUJIOBBIC PCAKIIUH.
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Paccmotpum  paBHOBecme cucteMbl MTA mnpu  paboTaroreM KOppeKTope-
pacnpenenuTene CUIOBOM Harpy3ku. Becom KoppekTopa-pacupeienuTesis CHIIOBOU
Harpy3ku npeHeoperaem [15].

PaccmoTpum cxemy paBHOBECHSI COCTaBHOM KOHCTPYKIIMHU: TPakTop + CHHIA +

O0opoHa + KOpPEKTOp-pacipeieuTelb CUIOBON HArpy3KH (pUCYHOK 2.7).

-
// )
-
/// X
-
e i:
< - H*m Pl\\\ P
é{/ _________ N RS

Pucynok 2.7 - CxeMa K onpeIeICHHI0 BEPTUKAJIbHBIX PEAKIUN TOBEPXHOCTH IIPU

paboTe KOPPEKTOPa-pacIPEICITUTENSI CUIIOBOM HATPY3KH
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Ha pucynke 2.7 yka3zaHsl cienyromue 0003HaYeHHS

- Y, — BepTuKanbpHas COCTABIAIONIAs PEAKLIUN TOBEPXHOCTH MO IIEPEIHEN ONIOPOU
Tpaktopa, H;

- Y, — BepTUKaIbHAsA COCTABIAIONIAS PEAKLUU ITOBEPXHOCTHU IOJ 3aJHEU ONOPOU
Tpaktopa, H;

- G, — Bec TpakrTopa, H;

- G4 —Bec cHULBI 00pOHBI, H;

- G, —Bec pambl OopoHbl, H;

- Gg- BeC cexnu OOPOHBI (OAMHAKOB JJI1 000MX CeKluit 0opoHsl), H;

- Y, — BepTuKallbHas COCTaBILIOLIAS PEAKLUM I[IOBEPXHOCTH II0J IEpeaHen
cekiuei 6oponsl, H;

- Y] — BepTUKaJIbHAsA COCTABIIAIOIIAs PEAKIIMK IIOBEPXHOCTH IO/ 3a{HEN CEKLIUEU
ooponsl, H;

- P =P — ycunue runpounnuuapa npu BeLABMKEeHNH, H;

- S — ycunue B BeipaBHUBaroieu tsre, H;

- X, ¥, — ropusoHTajbHas W BEPTHKAIIbHAA PEAKUUs B LIAPHUPE YITIOBOIO
KpoHmTenHa, H.

IIo pacyeTHON cxeme Ha PHUCYHKE 2.7 COCTaBUM YPaBHEHHUS PABHOBECHS JIS
KaXJI0OM 4aCTU COCTaBHOM KOHCTPYKLUHMH B OTAEJIBHOCTH Y PELIMM CUCTEMBI YPABHEHUU
OTHOCUTEIBHO HEU3BECTHBIX PEAKLIUM.

JI1s1 coCTaBHOM YacTH CUCTEMBI — TpakTop [15]:

XM (F)=0; =Y b+ G, (b—a)+ N, (b+f)=0 (2.27)
YM;(F)=0; Y, b—G,-a+N;-f=0 (2.28)

JI71s cocTaBHOM 4aCTH — CHUILLA:
Y. Fix = 0; Pcosp — X, = 0. (2.29)
XMy (F) =0;Njl—Gy(Il—c)—Psinp - (Il —c) = 0. (2.30)
XM (F)=0; =Ygl +Gy-c+ Psinf-c=0. (2.31)

Jlnst cocTaBHOM 9acTu — OOpoHa:

> Fix = 0; x;, — x, — Scosa = 0. (2.32)
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Y M;(Fy) =0; Scosa(h+n) — G,(d—m) — Ged + Y,d — Y (d + k) — =X,

h+X,(h+n)+Y,(d+k)=0.

(2.33)

Y My(F) =0; Scosa(h+n) + Ssina-d + Gym + Gpd =Yy -d — Yk —

Xeh =Y, k+X,(h+n)=0.
CocraBHas 9aCTh — KOPPEKTOP-PACIPEACTUTENb CHIIOBOM HArpy3KH:
> Fix = 0; X, + Scosa — Pcosp = 0.
Y Fyy = 0; -Y, + Ssina + Psinf = 0.
XM (F)=0; Pcosp-6— Scosa(é+r)=0.
U3 (2.37)

__ PcosB-é
- cosa(5+r)

13 (2.35)

Pcosf-6-cosa
X;l = Pcosa — Scosa = Pcosa — beosp-o-cosa

cosa(5+r)
Nnu nocne npeoOpazoBaHuUi:
1)
X, = Pcosp (1 — E)
. . Pcosf-6-sina .
3 (236) Yﬂ = Ssina + PSlTl,B = m ﬂ
_ cosf-étga .
Y, =P (—5+r + smﬂ)
13 (2.29)
X, = Pcosp

13 (2.30) N! = Gg(l‘c)"'f;Sinﬁ(l—C)

Ni =Gy (1-3)+ PsinB(1-9)

Gg-c+Psinfc

13 (2.31) Vi =24—
Yi = Gy + Psinf~

_ Gr(b—a)+N;(b+f)
o b

N3 (2.27) Y,
C yuerom ypaBHeHus (2.42) noiaydaem:

=6 (1-2)+6G,(1-5) (1+L) + Psinp1 - H(A +5)

(2.34)

(2.35)
(2.36)
(2.37)

(2.38)

(2.39)

(2.40)

(2.41)

(2.42)

(2.43)

(2.44)



13 (2.28) v! =G, 2— N L
C yuerom ypaBHeHus (2.42):
r— g 8 _ YL _ psi _5. L
Yo =G5 =Gy (1-%) L —Psinp(1 -5 - £ (2.45)

Hcxons uz hopmysiel (2.33) pacyer 3HaueHus Y, IPUHUMACT BUI:
B —=Scosa(h +n) + G,(d —m) + Ggd + Y (d + k) + Xph — X, (h +n) =Y, (d + k)
=
d
C yuetom Beipaxkenuii (2.38), (2.39), (2.40), (2.41), (2.43) nonydaem ypaBHEHUS

BEPTUKAIBHBIX PEAKIIUN SISl CEKITUN OOPOHBI:

PcosB-6-cosa(h+n)
cosa(8+r)-d

c(d+k) k

+ Psinf - ( —)+

Vi =Gs+G,(1-3) - + G,

Pcosﬁg — Pcosp (1 — —) htn _ P(m + sinf3) (1 + )

o+r/) d S+r
Nnu
r_ _m c E _Pcos[)’é‘_ h+n . C E
Vi =G+ Gy (1-2) + Gyt (1+2) - 282 (B2) 4 Psin (14 2) +
Pcosﬁg - Pcosﬁhdﬂ + Pcos,[?%- (%) — Pcozﬁ%- (1 + S) — Psinff(1 + S)

C yuerom nipeoOpa3oBaHUIA:

V) =G+ Gy (1-2) + Gy (1+5) = Psing (1+5)- (1-5) = Peosp™ -

Pcos[)’ 5tga

Freaal€ +5) (2.46)

U3 (2.34)

Scosa(h+n) +Ssinad+Gpm+G6d—Y,é-k—X,Qh+YAk+XA(h+n)
d

C yuetom (2.38), (2.39), (2.40), (2.41), (2.43):

v, =

Pcosﬁ ‘§cosa(h+n) |, PcosB-§-sina

ck . c k
Yl - G6 t Gp cosa(S+r)d cosa(6+r) - Gg G B PSlTl,B . 7 . E B
Pcosﬂé + P (W + sin B) —+ Pcosp - ( ) Pcosp (5+r) (hTTn)

; Pcosﬁ-&-tga
Y, = Gg + Gp Gg ﬁ T

- (1 + E) + Psinﬁg(l — %) + Pcosﬁg (2.47)
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AHallM3 ypaBHEHUN MO3BOJSET CAEIaTh BBIBOJIBI O TOM, UYTO MPHU BBIXOJIE€ IITOKA
TUAPOLIMIIMHAPA  KOPPEKTOpa-paclpefenuTelsl CUJIOBOM  HArpy3kd  MPOUCXOIST
clelyIolue nepepacipeiesieHus Harpy3ok BHyTpu MTA:

1. U3 popmyn (2.23) u (2.44) - 3aaHMI MOCT TPAKTOpa 3arpy>kaeTcs Ha BETUUUHY
PsinB(1 —9)(1+5);

2. U3 dopmyn (2.24) u (2.45) — nepenHuil MOCT TpakTOpa pasrpy’kaeTcs Ha
Benuuuny Psinf (1 — %) : i;

3. U3 dopmyn (2.25) u (2.46) - nepenusis cekuus OOPOHBI pas3rpyx,aercs Ha

Benuuuny Psinfs (1 + S) - (1 — %) — PCOS,B% — % (1 + S)

4. W3 dopmyn (2.26) u (2.47) - 3aaHsis CeKIKs OOPOHBI 3arpy’KaeTcsl Ha BETUIUHY

Pcosf-6-tga .
S+r

(1 + E) + Psinf k (1 — 5) + Pcosf =
d d l d

[Tony4yeHHBIE 3aBUCHMOCTH TIOKa3bIBAIOT, YTO TMPU BTATHBAHWM IITOKA
THAPOIMIIMHIPA KOPPEKTOpa B PEXKUME pasrpy3kd JHEPreTHYECKOTO CpecTBa
pasrpyaeTcsl CIIEIMHOE YCTPOMCTBO M 3aaHUE BEAyIIUE Kojiéca TpakTopa (ypaBHEHUE
2.14 u 2.34) na Benmuuuny P-sinf-a-l, pa3rpyxatorcs 3aJHUE CEKIIMH OOPOHBI (YpaBHEHUE
2.17 u 2.39) na Benuuuny P-(sinf-d-b-a-l — cosp-h-b), 3arpyx)arotcs IepelHAE CEKITUU
6oponsl Ha P-(sinf-(1+ d-b)-a-l+cosp-b.

B o6mem ciydae, nmpoBenéHHBIM MaTeMaTHYCCKUM aHald3 IMO3BOJISIET CHIENIaTh
BBIBOJl O TOM, YTO MAIIMHHO-TPAKTOPHBIN arperaT, ¢ YCTAaHOBJICHHBIM KOPPEKTOPOM-
pacnpenenuTeeM CHIOBOM Harpy3kd B OOpPOHOBAJBLHOM —arperare IoOJydaeT
BO3MOYKHOCTh TI€pepacrpeieiuTh Harpy3ky B coctaBe MTA, Tem camMbiM TO3BOJISET
pacmMpuTh (PYHKITMOHAIBHBIE BO3MOXKHOCTH W OKCILTyaTallMOHHO-TEXHOJOTHYECKHE

XapakTepUCTUKUA TpakTopa Kiacca 1,4-2, mpu NOPUMEHEHHMM €ro B XO35HMCTBaXx

CEJIBbCKOXO03SIMCTBEHHOTO HaIrpaBJICHUA B XO0€ IIPOBCACHUS IMOJICBBIX pa60T.
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2.4 Bausinue MCNOJIb30BAHME NPeJIaraeMoro TeXHU4eCKoro peieHust Ha

NMponu3BOANTEC/ILHOCTD 60pOHOBaJII)HOFO arperarta

B mpenmpinymmx pasmenax Oblla  TEOpPETUYECKHM OOOCHOBaHA Harpyska,
NPUXOANIAscs Ha 3aJHUE BEOyIlIHe KOJECa IHEPreTUYECKOTO CpelicTBa (TpakTopa) ¢
koJécHoi Gopmynoit 4K4 mapku MT3:

- 0€3 UCIIOJIb30BaHMSI MTPEIaraeMOr0 YCTPOMCTBA:

=6 (1-5)+6G,(1- %) (1+2). (2.48)
- ipu paboTe IpeaIaraeMoro ycTponcTsa:
W=6(1-5)+6G,(1-5)(1+L) + Psinpa-HA+. (49

[Ipu 5TOM Kak mokaszaj aHajdu3 MOJy4eHHBIX 3aBucuMocTed (2.48) u (2.49) npu
WCIIOJIb30BaHUN TPEJIaraéMoro yCTpPOWCTBA IMPOM30LUIO YBEJIWYECHHE HArpy3Kd Ha
3aIHUE BEOylIUE KoJEca TpakTopa

Y, =Y, + Psinf(1 -9 (1 +1). (2.50)

Panee nposenennbie uccnenoBanus [145,148,149] noka3zanu, 4TO yBEJIUYECHUE
Harpy3Kku (CIEMHON BeC), MPUXONAIICHCS Ha BEIyIIHE ABUKHUTEIN IHEPreTUYECKOTO
CPEICTBA, O3BOJISIET MOBBICUTH MPOU3BOAUTEIILHOCTH MAITMHHO-TPAKTOPHOTO arperara.
Torma ¢ ydé€ToM BBIIIE CKa3aHHOTO, MPOU3BOJUTEIBHOCTh MAIIMHHO-TPAKTOPHOTO
arperatra MOKHO MPEACTABUTH CJIEAYIOIINMU 3aBUCUMOCTSIMU:

- I CepuHMHOro OOPOHOBAIBHOTO MAIIMHHO-TPAKTOPHOTO arperara (0e3
YCTaHOBJIEHHOTO YCTPOMCTBA)

0,248~

W.=036B, V[ 1— —Y;p3 (2.51)
1-3,077(52)

Y3
- JUI 9KCIIEPUMEHTAIILHOTO 0OPOHOBAIBHOTO MAIMHHO-TPAKTOPHOTO arperara (c
YCTaHOBJICHHBIM YCTPONCTBOM)

P
0,248—2

W= 0,368, V| 1———
1—3,077<7>

3

(2.52)
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%0071

0,248 Pip
Y3 + PsinB(1-5)(145).

3
1-3,077 Pkp 7
Y3+ PSiTlB(l—T)(l'i'E).

C yu€tom moaydeHHBIX BbIpakeHud (2.51) wu (2.53) yBenuueHue

W,= 0,36B, - V- | 1— (2.53)

IMPONU3BOAUTCIIBHOCTH JSKCIICPUMCHTAJIBHOI'O 60pOHOBaJ'IBHOFO MAalllIMHHO-TPAKTOPHOT'O

arperara MOXXHO IIPpCACTABUTH CICAYIOIMICM BBIPAKCHHUCM!

0,248 Pip
Y3+ Psinﬁ(l—%)(1+%).
AW3:W3_WCZO,36BP'VF' 1_ 3 _0,36Bp'Vr'
PKp
1-3,077
Y3+ Psinﬁ(l—%)(1+%).
0,248 0,248 0,248 oy i
, Y- ’ Y= Y3 + Psinf(1—)(1+%5).
1-——-)=036B,- V- 2 b | (2.54)
- _Kp - _Kp P
Y3 + PsinB(1-P(1+5).
HJIN
PKp p
; . I _Xp
Y3 +PSlnB(1_T)(1+E)' _ Y3

AW, =0,043B, - V; - (2.55)

— )3 (32)°

Y3+ Psinﬁ(l—%)(1+£).

AHanM3 ypaBHEHMS 2.55 TO3BOJSAET BBISIBUTh KIIFOUYEBBIE ITapaMETphI, B
HauOOoJIbIIEH CTENEHH ONPEAEIISIONINE POCT MPOU3BOIUTEIBHOCTH IKCIIEPUMEHTAIBHOTO
MamuHHO-TpakTopHoro arperata (MTA). IlomyueHHble pe3ynbTaTbl AAalOT HAYYHO
00OCHOBaHHYI0 0a3zy [Js IeJIeHANpaBJIEHHOTO YMpPaBICHUS pabOYMMH PEeXKUMaMH

arperara U oliTUMHU3alun €10 IKCINTYAaTAlIMOHHBIX XaPaKTCPUCTUK.
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3 IPOTPAMMA U METOJMKA DKCIIEPUMEHTAJIBHBIX
HUCCJEJOBAHUN

3.1 3aga4u 3KCNIePUMEHTAJBLHBIX UCCJIeT0BAHUI

PaboTocnocoOHOCTh JII0OOT0 TEXHUYECKOTO PEHICHUSI KPOME TEOPETUYECKOIro
000CHOBaHUSI TpeOyeT »SKCHEPUMEHTAIILHOM TMPOBEPKH B peaJbHBIX YCJIOBHSIX
skcrutyaranuu Ha 0aze npeanpustuii AIIK. B cBsi3u ¢ 3TuM, C 11e1bI0 TOATBEPAKICHUS
paHee TOJYYEHHBIX TEOPETHUYECKUX MPEANOChUIOK ObUIM CcPOpMYIMPOBaHBI 3aJaud
AKCIIEpUMEHTAIIBHBIX uccaenoBanuit [30, 36]:

1. TlpoBepuTh BIHSHUE KOPPEKTOPA-pACHPENCIIUTENS CUJIOBOM HArpy3Kd B
peaNbHBIX YCIOBUSIX JKCIUTyaTallMy Ha paclpe/iesICHHEe CHIIOBOW Harpy3kw Ha KoJjeca
HHEPIreTUYECKOIO CPECTBa (TpaKTOpa);

2. OmnpenenuTh BIUSHUE KOPPEKTOpA-pacCHpedeIUTENsl Ha paclpeiciieHUe
CUJIOBOM Harpy3ku Ha pabourie opraHbl MmoyBooOpabartbiBatomiero arperara bJ[T-3 B
peabHBIX YCIOBUSIX IKCIUTyaTalluu;

3. BbiaBuTh BiIHSHHE OOPOHOBAJIHLHOTO MAIIMHHO-TPAKTOPHOTO arperara ¢
KOPPEKTOPOM-PACIPEICIUTENIEM CHUJIOBOM  Harpy3kd Ha  arpoTEXHOJIOTMYECKUE
MoKasaTesii OOpOHOBAJIBHOTO arperara;

4, HpOBeCTI/I CPAaBHUTCIILHEIC XO3SMCTBCHHBIC HUCIBITAaHUS OKCIICPUMCHTAJIBHOI'O

MTA;
5. JlaTp  TOIUIMBHO-PHEPreTHUYECKYIO  OLIEHKY MOYBOOOpPabaTHIBAIOIIETO
OOpOHOBAJIBHOTO arperaTa ¢ yCTaHOBJIEHHBIM KOPPEKTOPOM-pacpeaeTUTeIeM CUIIOBOI

Harpy3KH.
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3.2 O01mas MeTOAMKA NPOBEAECHHUS IKCIIEPUMEHTAIBHBIX HCCJIeI0BAHNI

[Ipu oOocHOoBaHMM 0OIIEH METOAMKUA MPOBEACHUS HAKCIEPUMEHTAIBHBIX
uccienoBaHuil yuutsiBasiich Tpedosanus I'OCToB:

-T'OCT 12.2.002-91 Cucrema ctanaaptoB 0e3onacHoctu Tpyaa (CCBT). Texnuka
CEeJIbCKOXO03sIiCTBEHHAas. MeToibl olleHKH O6e3onacHocTH [1];

- T'OCT 33687-2015 Mamussl 1 Opyaus AJs1 IOBEPXHOCTHOM 00paOOTKHU MOYBBHI.
Mertonpl ucnbiTanuit [13];

- T'OCT 20915-2011. Hcnobeltanust cenbCKOXO3AMCTBEHHON TEXHUKH. METOIbI
OmpeAeICHUs YCIOBUMA UCTIBITaHU [2];

- T'OCT 23730-88. TexHuka celbCKOXO3MCTBEHHAss. MeToabl SKOHOMUYECKON
OIICHKH YHUBEPCAIbHBIX MAIIMH U TEXHOJOTUUYECKUX KOMILIEKCOB [3];

- T'OCT 30745-2001 (MCO 789-9-90) TpakTopbl CEIBCKOXO3SIIICTBECHHBIE.
OnpeneneHue TATOBBIX MMOKa3aTenen [4];

-I'OCT 30746-2001 TpakTopsl CENLCKOX0351CTBEHHBIE. ONIPEAEIEHNE MOLTHOCTH
Y IPYy30I0IbEMHOCTH THIPABIMYECKOM HABECHON CUCTEMBI [S];

- T'OCT 30750-2001 TpakTopbl CeEIbCKOXO3SIMCTBEHHbIE. OnpeneiaeHue
MOJIOKEHUSI IIEHTpA TsHKecTH [6];

-T'OCT 7057-2001. TpakTopbl CENbCKOXO35IUCTBEHHBIE. METO bl UCTIBITAHUH [ 7];

- T'OCT P 54784-2011 HcnobelTaHusa CEIbCKOXO3SIMCTBEHHOM TEXHUKU. MeToabl
OLICHKH TEXHUYECKUX NapaMeTpoB [8];

- TOCT 26244-84 O6paboTka mouBsl npeanoceBHas. TpeboBaHusl K KauecTBy U
METO/IbI onipeiesieHus [9];

-T'OCT 33677-2015 Mamwuab! 1 opyaust A1 MEXIYPSTHON U PSTHON 00pabOTKU
nmouBbl. MeToabl ucnbiTanuii [10];

- TOCT P UCO 5725-1-2002. TouHOoCTh (NMPaBWIBHOCTh M MPELIU3MOHHOCTD)
METOJOB U pe3yapTaTtoB u3Mepenui. Yacte 1 [11];

- TOCT P UCO 5725-2-2002 TouHOCTHh (MPaBUIBLHOCTh U MPEIIM3MOHHOCTD)

METOJIOB U PE3yIbTaTOB u3MepeHuid. Yactp 2. [12].
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3.3 O0beKThI U YCJIOBHS MPOBEACHUS IKCIIEPUMEHTATBHBIX U CCJIEI0BAHUI

OObexTaMu ucciae0BaHus ObUTH BHIOPAHbI:

1. bopona BT - 3 cepuiinas (pucynok 3.1) [140].

Y i‘ga"i 5

PncyHOK 3.1 - Cepuitnas 6opona bJIT-3

2. bopona B/IT — 3 skcnepumeHTanbHas (pUCyHOK 3.2).

¥

Pucynok 3.2 - DxcnepumentanbHas 0opona bJ(T-3
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3. DKcCnepuMEHTalbHBI MOYBOOOpaOaTHIBAIOIIUKA OOPOHOBAIBHBIN arperar

(pucyHok 3.3).

Pucynok 3.3 - MTA c skcniepuMeHTanbHONH OOPOHOI

KadecTBO MOATrOTOBKM MOYBBI K JATbHEUIIUM TOJIEBBIM pabOTaM BO MHOTOM
OTIpEe/ICNsACTCS CTENEHBI0 COOTBETCTBUS HCIONB3YEMBIX IMMOYBOOOPaOATHIBAIOIINX
arperaTtoB €CTECTBEHHO — MPOU3BOACTBEHHBIM U MPUPOTHO—KIUMATHUYECKUM yCIOBUSIMU
peruvona. OT 3TOr0 BO MHOTOM 3aBHUCUT BBHITIOJIHEHHE BECEHHE—TIONEBBIX padoT B
OTBEACHHBIE AarpoOTEXHOJIOTMUECKHE CpPOKH C O00s3aTeNbHBIM COOJIIOICHHEM BCEX
TEXHOJOTMUECKUX onepanuil u TpeOoBaHUi. B KpecThiHCKO—(pepMepCKuX X03sicTBax
AMypckoil 007aCTH TOATOTOBKA MOYBBI OCYIIECTBJSICTCS KaK IMPaBUJIO BECHOM, YTO
MpEeAONPEICTUIIO CrIocod €€ MoAroTOBKH — 0e30TBaibHBIN [44, 73]. DT0 00OBsICHsETCS

PSAAOM NPEUMYLIECTB (PUCYHOK 3.4).



65

HpeI/IMYH_IeCTBEl 0e30TBAILHOTO CII0CcO0a MOATOTOBKH TIOYBEI

YMeHblLIEHHE TOIINIMBHO-OHCPICTHUCCKHX Coﬁﬂ}oﬂe}[p{e arpoTeXHHUYECKUX CPOKOB
M 5KOHOMHUYECKHX 3aTpaT TIPOBEICHHS paHHe-BECCHHUX TIONEeBRIX paboT
YiydineHue BOJHO-BO3AYUIHOIO | | || Camkenue TEXHOTEHHOTO BO3ACHCTBHA
OamaHca IIOYBBI Ha moupy MTA

VYiyamenne (pH3HKO-MeXaHHIECKHX
CHukeHMe BepOATHOCTH BO3HUKHOBEHUS XapaKkTePUCTHK NMOYBH! (TBEPJOCTh, INIOTHOCTh
3pO3HUH IIOYBHI CTPYKTYPHPOBAHHOCTE)

Pucynok 3.4 — IIpeumyiecta 6€30TBaILHOTO CIIOCO0A MOATOTOBKH ITOYBBI

B To ke BpeMmsi, B mepuoja MPOBEIACHUS pPaHHE—BECEHHUX IMOJEBBIX padoT,
CBSI3aHHBIX C TMOJTOTOBKOM MOYBBI MOYBOOOPAOATHIBAIOIIMMH MAIIMHHO—TPAKTOPHBIMU
arperaramMy, BO3HUKAeT HEOOXOJMMOCTh aJanTallid UX C YY4ETOM PErMOHATIbHBIX
MPUPOTHO—KIUMATUYECKUX OCOOCHHOCTEH:

— TIOBBIIICHHE TATOBO—CUEIMHBIX BO3MOXXHOCTEH C€aMOro 3SHEPreTUYECKOTro
CPEACTBA 3a CUET BO3MOYKHOCTH PETYJIMPOBAHUS CUIIOBOTO BO3CHCTBUS €TI0 ABUKUTEICH
Ha MMOBEPXHOCTb MOJIS;

— TIOBBIIICHUE KaueCTBa MOJITOTOBKU MOYBHI K JaJbHEHIITUM TTOJIEBBIM paboTaM, 3a
CYET BOBMOKHOCTH PETYJMPOBAHUS CUIIOBOTO BO3JICUCTBUS 00pa0ATHIBAIOIINX OPTraHOB
B 3aBUCHUMOCTH OT €€ (PU3UKO—MEXAaHNYECKIX CBOWCTB.

Jlns  amanTaiuu  o4YBOOOpadaTHIBAIOMIMX MAITMHHO—TPAKTOPHBIX arperaTtoB
COCTOSIIUX W3 TpakTopa (kimacc Tiaru 1,4) U TSKENOW NUCKOBOW OOPOHBI C MIMPUHOM
3axBata 3 M (BIT-3), npemsioxKeHO YCTPONCTBO BBIMOJHEHHOE COIVIACHO MAaTeHTa Ha
nzooperenre Ne 2812473 [16], HanpaBIeHHOTO Ha peuieHUEe MpoOJieM, CBA3AHHBIX C

pPErHMOHATBLHBIMU OCOOCHHOCTAMH (PUCYHOK 3.5).
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Pucynoxk 3.5 - Ilpoduneheiii Bug MTA ¢ ycTaHOBIEHHBIM KOPPEKTOPOM-
pacnpeeNIuTeNeM CUI0OBOM Harpy3Ku TSHKENOM TUCKOBOM OOPOHBI
1 - cHuna; 2 - pama 60poHsl; 3 - pabouune oprausl (IUCKU); 4 - KOPPEKTOP

CLIETTHOTO BECa; 5 — TUAPOIUIUH/IP.

KoppekTop-pacnpenenuresb CHIOBOM Harpy3ku paboTaeT CleayoluM 00pa3oM
[16]:

- NIPY BBIJABWKEHHUM IITOKA TUAPOLMIIUH]IPA TPOUCXOIUT CHIDKEHUE HArpy3Kd Ha
pabounii opraH OOpOHBI U YBEJIMYECHHE CIEMHOrO0 Beca TpakTopa 3a CUér
nepepacnpeiesieHHs YaCTU Harpy3Ku ¢ caMoil OOpOHHBI;

- IPY BTSTUBAHUU MITOKA THAPOIMIMHIPA CIIEITHOM BEC C TpaKTOpa NepeaacTcs Ha
pabouue opranbl OOpPOHBI TEM CaMbIM YBEJIMYMBAsI HATPY3KY.

PerynupoBaHue Harpy3ku NO3BOJISIET PEUIUTH CIAEAYIONIUE 3a/1aUH:

- aJlanTUPOBaTh PHEPreTUUECKOE CPEJICTBO K HECYIEW CIIOCOOHOCTH IMOYBHI, 32
CYET peryIMpoBaHusi CUIIOBOIO BO3JAEHCTBUS €r0 JIBHXKUTENEH HAa ONIOPHOE OCHOBAHUE,

- ajganTupoBaTh mnouBooOpadarteiBatomuii arperat (BAT-3) k ¢usuko—
MEXaHUYECKUM CBOMCTBaM MOYBHI (Pa3IuYHON TBEPAOCTH).

DKcnepruMeHTaIbHAS TIPOM3BOICTBEHHAS TIPOBEpPKa MPOBOAMIACH Ha O6aze OTaena
cemeHoBojcTBa JlanbHeBocTouHOTO ['AY. Il0ouBBI HAHHOTO XO3SKMCTBA SBJSKOTCS
TUTIAYHBIMH IS FOKHOTO paiioHa AMYpCKOW 00J1acTH, MPEUMYIIECTBEHHO JTyTOBHIE

YEPHO3EMOBUIHBIC C MCXAaHNYCCKHUM COCTABOM - CYIJIMHKH CpCI[HCﬁ TSOKCCTH.
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3.4 CpencrBa u3MepeHuil NP NPOBEACHNHU M0JIeBbIX HCIIBITAHUM

J{ns1 perieHus oCTaBIEHHbBIX 3aa4 ¢ yuétoMm pekomenaauuii 'OCTos [5,6,7,8] u
OTIpEICTICHUST BJIMSHUS KOPPEKTOpa-paCTIPENCIUTENsI CUJIOBOM HArpy3Kd Ha paboTy
OYBO0OOPa0ATHIBAIOIIETO arperaTa COCTOSIIEro U3 Tpakropa kiacca 1,4 u 6oponst BJ[T-
3 ObUTM TPOBENEHBI SKCIEPUMEHTAIIbHBIE HCCIeNoBaHUsA. B mpoliecce mpoBeneHuUs
UCCIIEIOBAaHUM U3MEPSUIUCH CIIeAyIoIIre mokazaTtenu [68, 84, 88]:

- Harpy3Kka Ha JBHKUTEIIHN SHEPreTUUECKOro cpejicTBa (TpakTopa) kiacca 1,4;

- Harpy3ka Ha pabouuie OopraHbl MOYBOOOPAOATHIBAIOIIETO arperara (TsSKeIou
JIMCKOBOM OOPOHBI);

- ryOrHa 00pabOTKH MOYBHI;

- pU3HKO-MEXaHWYECKNE XapaKTEPUCTHKH TTOYBHI.

Jlist onpesenieHusi Harpy3ku Ha Kojeca dHEPreTHYECKOro CpeicTBa (TpakTopa)
UCIIOJB30BANCEH TaTopMeHHble dnekTpoHHble Bechl MBCK(B) ¢ amanazonom

u3Mepenus 10 10 T (IMCKpEeTHOCTh B3BEIIMBAHUS - S KT) (pucyHok 3.6, 3.7).

PucyHnok 3.6 — ®parmeHT u3MepeHust Harpy3Ku, IPUXOISIIEHCs Ha 3aJHUE KoJleca
HEPIreTUYECKOr0 CPEJICTBA (TPAKTOPA) C MOMOIIIBIO TIATHOPMEHHBIX JIEKTPOHHBIX

BecoB MBCK(B)
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Pucynok 3.7 - @parMeHT U3MEPEHUS Harpy3KH, MPUXOASAIIEHCS Ha KoJeca

HPHEPreTUYECKOTO CPEICTBA (TPAKTOpa)

I[Ipy nOpoBeneHUMM  DKCHEPUMEHTAIBHBIX  HCCIECIOBAHUM  IPOU3BOJMIIOCH
U3MEpEeHHe Harpy3KH, NMpUXoAsienics Ha pabouue opranbl OOpoHb! (pucyHOk 3.8), a

TaK)ke Ha OMOPHBIE MOBEPXHOCTH caMOi OOPOHBI (PUCYHOK 3.9)

Pucynok 3.8 - ®parMeHT NOATOTOBKU K U3MEPEHUIO HArPY3KHU MPUXOASIICHCS Ha

paboune opraHbl 3a7HEH CeKIIMU OOPOHBI
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Pucynok 3.9 - @parMeHT onpeieeHnsl Harpy3Ky MPUXOISIIEICS HA OTIOPHbBIE

noBepxHoctu 6oponsl B/[T-3

[Tpu mpoBeieHNY HCCIeIOBAaHUN TPOU3BOINCH H3MEPEHHUSI 110 OMPESIICHUIO YTIia
HAKJIOHAa pambl OOpPOHBI TpU TOMOIIM HWHKIMHOMeTpa Absoiute Digital Protractor
(pucynok 3.10). dukcarus 3aJaHHOTO yTJIa HAKJIOHA B KCIIEPUMEHTAIBHOW YCTAaHOBKE
OCYILECTBIIICTCS. TOCPEICTBOM MEXaHUYECKOTO CTOMOPEHUS] C HCIIOJIb30BAaHUEM
pPAacIoOpKH B COMPSHKEHUU «Taifka — 00aT» [84].

KoHcTpykTBHO  y3enm  (UKcamuyd — BKJIIOYAeT  PACIOPHBIA  DJIEMEHT,
MO3ULIMOHUPYEMBIH MEXJIY ONOPHBIMU TOBEPXHOCTSMHU CONpPATaeMbIX JAeTanel, H
pe3bboBoe coenuHenue (60T ¢ raifkoil), obecrneynBarolee Co31aHie HOPMUPOBAHHOTO
yeunmust 3aTsokkd. [Ipu 3aTsbkke Tailku B pe3bOOBOI Mmape BO3HUKAET OCEBOE YCHUIIHE,
nepeaBaeMoe Ha  PACIOpKy; TOCHeHss, Oyayud JKECTKO COMPSHKEHHOW ¢
COIPSITa€MBIMU 3JIEMEHTAMH, UCKITFOYAET OTHOCHTEIIHHBIC MMEPEMEIICHUS U TEM CaMbIM

CTaOUIM3UPYET MPOCTPAHCTBEHHOE MOJIOKEHUE y3I1a.



Pucynox 3.10 - ®parMeHT u3MepeHus yria HaKJIOHA paMbl OOPOHBI

JUiss  u3MepeHuss  TATOBOTO  CONPOTUBJIEHUS  MOYBOOOPAOATHIBAOIIETO
OOpPOHOBAJIBHOTO arperara MCHoJib30Bajuch kpaHoBble Bechl BK-5000 c¢ nuamazoHoM

U3MEPEHU 110 5 T (IUCKPETHOCTH B3BelMBaHusl — 2 Kr) (pucyHok 3.11) [49, 57, 65].

Pucynok 3.11 — ®@parmeHT U3MepeHUsl TATOBOrO COPOTUBIICHUS

nouBooOpadaTeiBatoiero opyaus (6opona bJ[T-3)

Jlnst u3MepeHus yriia HakjiIoHa THAPOUMIMHIPA UCIONb30BajlICs MHKINHOMETpPA
Absolute Digital Protractor (pucyHok 3.12) OCHOBHBIE XapaKTEpUCTHUKU KOTOPOTO

npuBeieHbI B Tabuie 3.1.
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Pucynox 3.12 - Uuxnmunometp Absolute Digital Protractor

Tabnuna 3.1 — OcHOBHBIE XapaKTepuCTHKN HHKIHHOMEeTpa Absolute Digital Protractor

Accuracy Tounocts 0° and 90° < 0.1°, the rest < 0.2°
Working Range Pabouwnii quamazon °:4 x 90°, mm/m:1000 mm/m, %:100%
Working temperature Pabouas Temmeparypa 32°F to 104°F (0°C to 40°C)
Working Humidity Pabouyas Bra)xHOCTB <85%
Resolution Pa3pemmenue 0.05°
Protection Grade CreneHp 3alIUTHI IP65

I[JIH HU3MCPCHHUA JIMHBI BbIXOJAa IOTOKA THAPOLUWIMHAPA MCIIOJb30BaIaChb

u3MepuTenbHas JeHTa (pucyHok 3.13).

Pucynok 3.13 - ®parMeHT u3MepeHus JJIMHBI BBIXOAA IITOKA TMAPOLMIMHIPA
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3.5 Onpenesienne GpU3NKO-MEXAHMYECKUX XAPAKTEPUCTHK MOYBBI

[Ipu onpeneneHUM IIOTHOCTH TMOYBBI MOCIE MPOXOAA TPAKTOPA MCIOIb30BAICA
munHAp — Oyp (pucyHok 3.14). [ToBTOpHOCTH OmbITa MATUKpaTHAas [2].

B3siTeie 00pa3ipl MOYBBI MOANUCHIBAIMCH M NOMELIAINCH B IOJIMITUICHOBBIE
naketbl (pucyHok 3.15), a 3aTeM B3BEIIMBAINCH B JAOOPATOPHBIX YCIOBUSX Ha

ANEKTPOHHBIX Becax (pUcyHOK 3.16). [IoBTOpHOCTH omnbITa NSITUKpaTHAs [2].

Pucynok 3.15 - B3sTslit oOpaser] mo4YBsl



Pucynok 3.16 — OnpenenieHre Macchl B3SITOTo 00pasiia Mmo4Bkl (OnpeeaecHue

MJIOTHOCTH)

N3mMeHeHue CTpyKTYpHOTO COCTaBa OMPENENsIOoCh C UCIOIb30BaHUEM Ha0Opa CUT
¢ paznmuuHbiMu quametrpamu ot 10 mm 10 0,25 mm (pucynok 3.17). [Tocre BoicymmBaHus
(pucynok 3.18) u mpocewBaHus 00pa3lbl B3BEUIMBAIUCh. [IOBTOPHOCTH OmBITA

IIATUKPATHAA.

Pucynox 3.17 — HaGop cut a1 onpenenieHus arperaTHOTO COCTaBa MOYBbI



Pucynox 3.18 - llIkad cymmnbnsiii HIICYIT-0,25-60

[Ipu mpoBeaeHnU UccaeI0BaHUM MPOU3BOAMINCH U3MEPEHUS BJIAKHOCTH TIOYUBBI C
nomoipio Braromepa mnouBbl Verdo MM 1220 (pucynok 3.19, 3.20) ocHOBHbIE
XapaKTEPUCTHKH KOTOPOTO TpeAcTaBieHsl B TaOiuie 3.2. IIoBTOPHOCTH OIBITOB

ACCATUKPATHAA 110 X0y ABUKCHUS arperara.

~ - i

Pucynok 3.19 - Bnaromep nousst Verdo MM 1220



Pucynok 3.20 - ®parmeHT onpeesieHus BIaKHOCTH ITOYBBI

Tabnuna 3.2 - TexHudyeckure XapakTepUCTUKH Biaaromepa noussl Verdo MM 1220

Tun nucruies KK
Jlnamna3zoH U3MepeHus 0-50%
Ilena eAMHMUIIBI MITAJIILIETO pa3psiia 0,1
[TorpemHocTs U3MepeHus +0,5%
VYcnoBust SKCIUTyaTalun

Temneparypa: 0-60°
OTtHocuTeNbHAS BIAXKHOCTH! <85 %

Merton nusmepeHust

KoHnykromerprdeckuii ¢ aBTOMaTH4ECKON

TeMIEepaTypHOU KOMITIEHCAlluen

IIutanue

4x1.5 B AAA Garapes

["aGaputHble pa3Mepsl

OcHOBHOMH OJIOK: 140x60x22 Mmm
JlnvHa U3MEpPUTENBHOIO IIyIa: 280 mm
Bec 210 T (6e3 GaTapen)

[Tpu onpenenennu riyOMHBI 00paOOTKH UCTIOIB30BATACH H3MEPUTEIbHAS JTMHENWKA

(pucyHok 3.21). [IoBTOpHOCTH OMbITA AECATUKPATHAS.




76

‘3@“ .

gl ¢!
Jt‘.\ o

Pucynok 3.21 — ®parmeHT onpeneneHus rryOuHbl 00padboTKu
3.6 MeToanka cTaTUCTHYECKOI 00pa00TKH TAHHBIX M0JIEBbIX ONIBITOB

OOpaboTka MaHHBIX KAaYeCTBEHHBIX IIOKa3aTesie Bejach M0 CTaHIAPTHOU
Metoguke. Ilpm 3TOM CTaTUCTHUYECKHME COBOKYIHOCTHM BapbUPYEMBIX IPU3HAKOB

XapakTepU30BAJIUCh  CIECAYIOIMMMHU  IMOKa3aTeIsIMU: cpeaHeapuPMETUIECKUMU
3HaYCHUSIMU X ; CPETHEKBAAPATUUECKUM OTKIIOHEHUEM G; K03 UIIMEHTOM Bapuanuu V;

OIUOKOM cpeHel aprupMeTHIECKON Sx; OKa3aTelleM TOYHOCTH pe3yJibTara Sx % [147].

KonuyectBo nuzmepenuit N, obecrieunBaromux JTOCTOBEPHOCTh MOIYYEHHS 3aKOHA
pacrpeneneHuss CIy4ailHbIX BEJWYMH, ONPECSIIUCh UCXOAS U3 3aJaHHOW TOYHOCTH,
MPUHATOM BEPOSTHOCTH TOJYYEHHOTO pe3yjibTaTa M HM3MEHUMBOCTH MPUHUMAEMOIO

npU3HaKa

2.y72
N=-Z 3.1)

Sx

rje ¢ - KodpPUIUeHT, 3aBUCALIUN OT JOBEPUTEIBLHON BEpOSTHOCTH, TpruHUMaeMbiii 0,80;
0,90; 0,95. ITpu 3TUX BEPOSITHOCTSAX IPUHUMAIIN 3HAUCHUS

toso=0,842; tpo0=1,282; ty95=1,645.
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KonunuectBo onbiToB npunumManock mpu ¥V ue 6omnee 0,4 (40%) u e 6onee 0,05
(5%).
CpenneapudmeTndeckoe 3HAUCHHWE, SBISIIOIEECS HaWOoJiee  BEPOSTHBIM

3HAYEHUEM HU3MEPSIEMON BEJIMYMHBI IPU JAHHOM KOJIMYECTBE U3MepeHui [147]

vV — Z?=1xi
X =2 3.2)

TJIE X; - pe3YyJIbTaThl i-T0 U3MEpEeHUs (OIbITA).

CpenHekBaipaTUYECKOE  OTKJIIOHEHHWE,  SBISIONEeeCs  MEpOl  TOYHOCTH
HEOJHOKPATHO H3MEPEHHOW HEU3MEHHOM BEJMYMHBI, €CIM K€ HEOJHOKPATHO
M3MEpEHHAas BEJIMUMHA SIBJIACTCS MEPEMEHHOM, TO 3HAYEHUS €€ CPEIHEKBAIPATUYHOTO
OTKJIOHEHUSI TIOKAa3bIBAIOT HE TOJBKO MEpPY TOYHOCTH KakK CIy4alHYyl0 OIIUOKY

U3MEPEHUN, HO U MEPY U3MEHUMBOCTH NEpeMeHHOM [ 147]
o=+ [F=EiD (3.3)
N-1

Koaddumment Bapuaium, Xxapakrepu3yomuii 13MEHYUBOCTb BEIMYUHBI [ 147]

V=2 (3.4)

x

B npouecce onpeneneHust OTAEIBHBIX MapaMeTPOB HEOOXOAUMO ObLIO YUYUTHIBATD
omnoOKy cpennen apupmernueckon [147]

o

VN

Ommbka, BbIpa)kKeHHasi B MPOLIEHTaX OT COOTBETCTBYIOUIEH CpelHEel, cuuTanach

Sy=1%

X

(3.5)

roKasaTesieM TOYHOCTH ombiTa [147]

- S
5% = ?f 100% (3.6)
Ecnu 3Hauenne S, % npeBbIIAI0 5%, YTOUHSUIA METOOUKY, a IPH MPEBBILIEHUN

7-8 % omnbIThl OpaKoBajy.

JIOCTaTOYHBIMH YUCIOBBIMHA XapAKTEPUCTHUKAMHU CIY4YalHBIX BEJIMYUH SIBISETCS
MaTeMaTU4YecKoe OXKuJaHue u aucnepcus. OleHKaMd MaTEeMaTUYECKOrO OKUIAHUS U
JUCTIEPCUU CIyYalHBIX BEJIIMYMH SIBISIOTCS BBIOOPOYHOE CpelHee M BbIOOpOYHAs

nucrepcus [ 147]. 1ns onpeneneHus TOYHOCTH U HAJIEKHOCTH OILICHKH MaTeMaTHYECKOTro
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OXHUaaHUusA BOCIIOJIb3YCMCs JAOBCPUTCIIbHBIM HHTCPBAJIOM, COOTBCTCTBYIOIINM

OMpeIeSICHHON HaJle:)KHOCTH [147]

> S > S
P(X—tsﬁ<m<x+ts7)_1—a (3.7)

TZIe m - MaTeMaTHIeCKOe OXKUIAHNE;
P - HaJIe)KHOCTH omnbITa ( P=95%);
—&50/ .
a - ToBepuTenbHas BEpOSITHOCTD (o =5%);
ts - k03 dunmeHt CThIOJICHTA.
OTHOCHUTENIbHASI TIOTPEIIHOCTh PE3yJIbTaTa M3MEPEHUH OTIEIHHOTO TapameTpa

onpenensiach no Gopmyse [147]

g, =52 (3.8)
X
rzae S - CpeAHEKBaIPaTHIECKOE OTKIIOHEHHE.

JloBepHUTENbHBIN WHTEPBAJ JJIsl OLEHKH BBIOOPOYHOM TUCIIEPCUHU, HOPMAIBHOIO
pacrpeeneHus, ONpeAeIIsuics 0 BeIpakeHuto [ 147]

$2(n-1) $2(n-1)

1 2

rae X2, X2 - TaOnu4Hble 3HAYEHUs BEIMYUH, COOTBETCTBYIOIMM BEPOSTHOCTSIM:
a a
OIHOPOIHOCTh JAUCHEPCUM MOJKHO TPOBEPUTH 10 KPUTEPHUIO, KOTOPBIN

onpexaensiercs [147]

Simax 3.11)

e Sp,qy - MAKCUManbHas aucnepcus n3z SZ, Sz, S2,

ITosy4eHHBIi pe3yIbTaT CPABHUBAIOT C TAOIMYHBIMH JAHHBIMH.

CrartucTHdeckas oOpabOTKa JAaHHBEIX TOJNEBBIX OIMBITOB MPOBOAUTCS C MOMOIIBIO
JUCTIEPCHOHHOTO aHamu3a. CyIeCTBEHHOCTh Pa3IMyuii oKa3aTeNneil B 11eI0M 110 BCEMY

OMBITY OIIEHUBAJIM C MOMOILbIO Kputepus Duiepa [12].
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4 PE3YJBTATHI IPON3BOJCTBEHHOM ITPOBEPKH
4.1 Pe3yabTaThl AKCIEPUMEHTAJIBLHBIX HCCJIET0BAHMI 1O ONpeaeIeHUI0 BIUSIHUS
KOpPPEKTOpa-pacnpeaeTuTeisi CHJIOBOI HATPY3KH HA H3MeHeHHe BeJINYHHbI
CUJIOBOI HATPY3KH, IPUXOASIIENCSA Ha KoJieca TPAKTOpa U padoyne OpraHbl

OOpPOHBI

OgHuM M3 KIIOYEBBIX YCJIOBHHM IOJYYEHHUS XOpPOULIEro YypoKas SBISETCS
KaueCTBEHHAs] MOJTOTOBKA IMOYBHI MJIsi MPOBEACHHS TMOCEBHBIX pabOT W paboT IO
YIIyUILIEHHIO YCIIOBHI, CIOCOOCTBYIOLIUX KaueCTBEHHOMY IPOPACTaHUIO
CEIBCKOXO03SIIICTBEHHBIX KYJIbTYp. B nociaeaHue roasl MIMPOKO NPUMEHSETCS TEXHOIOTHS
00paboTKu mouBsl O6€3 000poTa miuacTa. JlaHHYIO olepaluio yaile BCero B HEOOIbIINX
KpecThsiHCKO-pepmepckux  xo3saiicTBax (K®X) Awmypckoit o6inactu MOpoOBOJAT €
UCIOJIb30BaHUEM JUCKOBBIX OopoH BJIT-3. Oto o0OBsAcHseTcs TeM, 4YTO IS
UCIIOJIb30BaHUsI ~ 0Oojiee  IIMPOKO3aXBaTHBIX  OpPyIuMd  HEOOXOJAMMO  UMETh
HHEPrOHACHIIIEHHBIE TPAKTOPA BBICOKOTO Kilacca TATH. B To e BpeMsi, OCHOBHOW MapkK
JAHHBIX XO3SIMCTB MPEACTABICH B OCHOBHOM TpakTopaMu kiacca 1,4...2, kak u3-3a
(MHAHCOBBIX TPYAHOCTEH M MpuoOpeTeHus 0oJjiee SHEProHACHIILIEHHBIX TPAKTOPOB,
TaK W B BUIY TOr0, 4YTO IIOCEBHbIE IUJIOMIAaU, KAaK TMPaBUIIO, HEOOJBIINE U
MEJIKOKOHTYpHBbIE [77].

Crneunduyeckue ecTecTBEHHO-NIPOM3BOJACTBEHHbIE OCOOCHHOCTH AMYpCKOU
00JIaCTH 3aKJTIOYAIOTCS B TOM, YTO OCHOBHYIO 00paOOTKY MOYBHI MPOBOJAAT BECHOU MPHU
HaJIMYHUU TBEPJIOTO CJIOS IOYBBI, BCIEACTBUE €€ MTPOMep3aHus 3MMOW Ha riyOuHy Oosee
2,5 metpoB. OceHbI0 NMPOBECTU JaHHYIO PabOTy HE BCEr/aa MoJdy4yaeTcs M3-3a MO3JIHEn
yoopku (QUPMEHHOW KyJbTypbl PErMOHa - COHM, MPAKTUYECKH TMPU HACTYIUICHUU
3aMOpo3KOoB. [Ipy 3TOM HY)KHO OTMETUTh, YTO B JAHHBIX YCIOBUSIX HA TSDKEJIBIX MOYBAX
Py HAJIWMYAA MEP3JIOTHOTO OCHOBAHHS C IIETBI0 TOBBIIMIEHUS KadyecTBa 00pabOTKU
MOYBBI, HEOOXOAMMO PETYJIMPOBATh HATPY3KY Ha pabouunii oprad (auck) [78].

[loBbIlIEHHE  AKCIUTYaTAllMOHHO-TEXHOJIOTMUYECKUX  MMapaMeTpoB  JIHCKOBOM
OOpOHBI MOXET OBbITh MOJY4YeHO Omarojmapst ONTUMHU3ALMU HArpy3Kd MEXAY

JBIKUTEIISIMU SHEPTreTUYECKOTO CPeICTBA (TpakTopa) M pabouuMH OpraHamu (JUcKamu).
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DTO MOXKET CTaTh BO3MOKHBIM 32 CUET BHEJIPEHUS HOBBIX TEXHUUECKUX PEIICHUN MTyTEM
YCTaHOBKH JIOTIOJTHUTEIBHBIX YCTPOUCTB. DTO OCOOCHHO BaXKHO HA MOYBAX C HATMINEM
TBEPJIOTO TMOJACTUNAIOMEro ciosi (Mep3noTsl). [Ipu paboTe B OOBIYHBIX YCIOBHUSAX
Harpy3ka Ha OTJEJIbHBIE OpPraHbl JAMCKOBOM OOpPOHBI MPUXOAUTCS MPAKTUUYECKU
OJIMHAKOBasi, TaKk Kak OHa 0OYCJIOBJIEHa B OCHOBHOM Maccoi camoi GopoHbl. B To ke
BpeMs, paboTa Ha MOYBaXx, MOJABEP>KEHHBIX TPOMEP3aHUIO B 3UMHUI IEPUO/I BPEMEHH Ha
nryouny Oonee 2,5 METpOB, B BECECHHHMI MEPUOJ BPEMEHU COTPOBOXKIACTCS CBOMMU
OCOOCHHOCTSIMHM, 3aKJIIOYAIOIIMMKCS B HEPABHOMEPHOM OTTAMBAaHUU BEPXHETO
IJI0IOPOIHOTO CJIOSI. ITO MPUBOJUT K TOMY, UTO B Mpoliecce 00pabOTKU BEPXHETO CIOS
MOYBBI TPOUCXOJUT TEepepaclpesieliCHUs] Harpy3ku Ha pabdouude OpraHbl MEXIy
CEKIIUSIMU OOPOHBI, YTO BEAET KaK K HECOOIIOJICHUIO arpOTEXHOJIIOTMYECKUX TpeOOBaHUH,
NPEAbSABIAEMBIX K Mpoleccy OOpOHOBaHUS, TaK M K HAPYIICHUIO CTaOWUIIM3aIuu
MPSIMOJIMHEWHOTO JABUKEHHSI CAMOr0 MAalllMHHO-TPAaKTOpHOro arperara. Kpome Toro, B
JIAHHBIX YCJOBHUSAX MPOBEJACHUS PAHHEBECEHHUX CEIbCKOXO3SIMCTBEHHBIX padOT mpu
paboTe KOJECHBIX PHEPreTUUECKUX CPEACTB HAOJI0IaeTCsl HEXBAaTKa TATOBO-CLETHBIX
CBOMCTB, 00YCIIOBJICHHAs CJ1a00M HECYIIer criocoOHOCThIO TTouBHI [ 70, 72].

B Becennuit nepuo cinabast Hecyiasi CoCOOHOCTh MOYBBI OOBACHSIETCS TEM, YTO
B IIEpUOJ HACTYIUICHUS TOJIOKUTEIbHBIX TEMIIEpATyp IPOUCXOJUT OTTauBaHUE
MEp3JIOTHOI'O OCHOBAaHMS, a BBINAJAIOIINE OCAIKU B BHUAE HOXKISA CO CHETOM PE3KO
MOBBIIIAIOT BJIAXKHOCTH MOYBBI. DTO BCE BIMSIET HA TATOBO-CIEITHBIC CBOMCTBA TPAKTOPA,
KOTOPbIE HEMOCPEACTBEHHO 3aBUCAT OT HArpy3KH, MPUXOJAIIEHCS Ha BeIylIue KoJéca
TpakTopa. C 3TOW 11e/bI0, MOBBIMICHUSI HAarpy3KH Ha BEAyIIHUE KoJiEéca TpaKTopa, daille
BCET0 UCTIOJIB3YIOTCS IOTIOTHUTEIBHBIE IPY3bI, KOTOPhIE pa3MEIIaloT Ha SHEPTeTUYECKOM
CPEIICTBE, HO B YCIOBUSAX AMYPCKOM 00J1aCTH ATOT CIIOCOO YBETUYCHUS TATOBO-CIIEITHBIX
CBOMCTB HE TMpUeMJIeM. YBEJIMYEHHUE MAacChl CaMOT0 JHEPreTHYECKOIro CpeiCcTBa
MPUBOJUT K TOMY, YTO TPAKTOP MPOJAABIMBAET BEPXHUM CII0M MOYBBI, & 3TO YBEIUYMBAET
OyKCOBaHME JBUXKUTEJIEH, OCTaBJsAsl ToOcCJe ceO0sl KOJCI0 M TMOBBIIMIAsl TEXHOTEHHOE

BO3JICHCTBME Ha TIOYBY [66, 73].
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B nonosiHeHNE K U3JI0)KEHHOMY BBIIIIE€ TTPEAJIAraeTcsl UCIOIb30BaHUE YCTPOMCTBA
JUTSL TIEpepacIpeiesIeHHs] BECOBOM HArpy3KH MOCPEACTBOM KOPPEKTOPa-pacipeIeanuTelIs
CWJIOBOM Harpy3ku. Jlanee npuBeAH aHaU3 (PYyHKIMOHAIBHBIX B3aMMOCBSI3€M pabOThI
npejiaraemMoro ycrporncrtaa [32].

[Ipu yBenMueHUHU JUTMHBI MITOKA TUAPOLMIUHIPA OTHOCUTEIBHO HEHTPAIbHOIO
€ro  TOJIOKEHMsI  MPOM3OILIO  KM3MEHEHHWE  CHJIOBOM  HArpy3ku  BHYTpPH
oYBOOOpa0daTHIBAIOIIETO OOPOHOBAIBHOTO arperara, COCTOAILIETO M3 KOJECHOTO
TpakTop kinacca 1,4 u tsxénon quckoBoi 6oponst BJ[T-3.

Pe3ynbTaThl SKCIEPUMEHTANIBHBIX HMCCIIEAOBAaHUN MO OMPEACIICHUI0 U3MEHEHUS
CUJIOBOM HAarpy3Kd IpPU YBEIUMYEHUHU JIMHBI IITOKA TUAPOUWIMHIpPA MPUBEICHBI Ha

pucyHkax 4.1...4.4.

35000 &
33000 P=-591,67P + 524292 - 10315/+ 27810 ~  _—===-—_ " "°=
R2=0,986
T 31000 -
-
=
© 29000
o
—
$ 27000 1
=
8 25000 -
o
S
O 23000 A
21000 +
19000 , , | N

0,21 0,25 0,29 0,33 0,37

JlmvHa BBIXO/A IITOKA, M
OKcnepuMeHTanbHass ~  ====- Teopernueckas

Pucynok 4.1 — I3MeHeHre CUIT0BOM Harpy3KH, MPUXOASIIEHCS Ha 3aJHUE JBUKUTEIIN

TpaKTOpa B 3aBUCUMOCTH OT JJIMHBI BBIXOJa IITOKA TUAPOLIUINHAPA
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Pucynok 4.2 — MI3MeHeHne CHUII0BOM Harpy3KH, PUXOASIIENCS HA TIEPETHAEC

ABHOKUTCIIN TPAKTOpPa B 3aBUCHUMOCTHU OT AJIMHBI BBIXO/Jd IITOKA THAPOIHUIMHAPA

12000 z

11000

—
O (=
(=] S
S (=]
S (=]

8000

7000

CuroBas Harpyska, H

6000

P =-25P+28,5717+1603,6! + 5890
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Pucynox 4.3 — VI3MeHeHue CUI0BOM HArpy3KHu, MPUXOSIICICS Ha paboune OpraHbl

Sa,HHeI\/'I CCKIIMH 60pOHBI B 3aBUCUMOCTHU OT AJIMHBI BBIXO/J4d IITOKA THAPOLHUIIMHIAPA
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PucyHnok 4.4 — VI3MeHeHre CUI0BOM Harpy3Ku NPUXOASIIEics Ha paboure OpraHsbl

HepenHeﬁ CCKIIUH 60pOHBI B 3aBUCMMOCTH OT AJIMHBI BBIXOA4d ITOKA THAPOTHUIIMHAPA

AHanu3upysi 3aBUCHUMOCTH, NpUBEICHHbIE Ha pUCyHKax 4.1...4.4 HeoOXxoaumo
OTMETUTh, YTO MPOU30IILIO U3MEHEHUE CHJIOBOW HArpy3KH, NPUXOISALIEHCS Ha KoJieca
TpakTopa W paboure oOpraHbl OOpPOHBI TPH YBEJIMYEHUU JUIMHBI BBIXOJIA IITOKA
rugpounuaapa ¢ 0,21 m 1o 0,37 m:

- YBEIIMUECHHUE HArpy3KH Ha 3aJHUE IBUkKUTENU TpakTopa ¢ 22020 H no 33150 H
(pucynok 4.1);

- CHIDKEHME Harpy3Kkd Ha nepeanue apuwxutenu tpakropa ¢ 15600 H no 11650 H
(pucyHok 4.2);

- YBEJIMUEHUE HArpy3Ku Ha padourie OpraHbl 3aJIHel ceKIuu 6oponsl ¢ 5225 H no
11500 (pucynox 4.3) H;

- CHIDKEHHUE HAarpy3Kkd Ha pabouue opraHbl nepeaHeit cexiuu 6oponsl ¢ 13025 H
10 6000 H (pucyHnok 4.4).

Hcxoass u3 BbIIE MNOJYYEHHBIX PE3YyJIbTAaTOB, MPEACTABICHHBIX HAa PUCYHKaX
4.1...4.4 MOXHO OTMETUTH CJEAYIOIIEE, YTO MPH YBEIMYECHUU MHBI BBIXOAbI IITOKA

ruapoumwinHapa Ha 0,16 M MO3BOJIMIIO YBEJIMYUTH CLENHOM BEC TPAKTOpa M Kak
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CIIEICTBHE T[OBBILIEHUE €ro TATOBO-CLEMHBIX CBOMCTB 3a CYET YACTHUYHOIO
UCIIOJIb30BaHUs Beca OOPOHBI.

[Ipu ymMeHBIIEHUH JUIMHBI ITOKA THAPOIMIMHAPA OTHOCUTEIBHO HEHTPAIbHOIO
€ro  TMOJIO)KEHHMsSI  MPOM3O0LLIO  W3MEHEHUWE  CHJIOBOM  HAarpy3ku  BHYTpPH
OYBOOOPA0ATHIBAIOIIETO OOPOHOBAIBHOTO arperara, COCTOSAIIEIO0 U3 KOJECHOTO
TpakTop kiacca 1,4 u Tsoxénoit nuckoBoit 6oponsl b/(T-3.

Pe3ynbrarhl 3KCIEPUMEHTANBHBIX UCCIEI0BAHUNA MO ONPENEICHUI0 U3MEHEHHUS
CWJIOBOM HAarpy3Kd MPU YMEHBIIEHUHW JUIMHBI IITOKA THAPOIMIMHIApPA MPUBEIEHBI Ha

pucynkax 4.5...4.8.
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Pucynok 4.5 — I3MeHeHre CUII0BOM Harpy3KH, MPUXOASIIEHCS Ha 3aJHUE JBUKUTEIIN

TpaKTOpa B 3aBUCUMOCTH OT JJIMHBI BBIXOJa IITOKA TUAPOLIUINHAPA
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Pucynok 4.6 — MI3MeHeHre CUII0BOM HArpy3Ku, MPUXOAIICUCS HA IEPEIHUE

ABUIKUTCIIN TPAKTOPA B 3aBUCHUMOCTH OT JJIMHBI BBIXOAd IITOKA TMAPOIHUIMHAPA
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Pucynok 4.7 — VI3MeHeHue CUI0BOM HAarpy3Ku, NPUXOAsIIeiicss Ha paboure OpraHbl

3aJIHEH CeKITMU OOPOHBI B 3aBUCUMOCTH OT JJTMHBI BBIXO/A IITOKA THAPOIMIHHIPA
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Pucynok 4.8— M3MeHeHne CUI0BOM HArpy3Ku, MPUXOAIIeiicss Ha paboune OpraHbl

HepenHeﬁ CCKIIUH 60pOHBI B 3aBUCMMOCTH OT AJIMHBI BBIXOA4d ITOKA THAPOTHUIIMHAPA

AHanu3upysi 3aBUCHUMOCTH, NpPUBEICHHbIE Ha pUCYHKax 4.5...4.8 HeoOXxoaumo
OTMETUTh, 4YTO NPOU30LUIO HM3MEHEHHE CHJIOBOW HArpy3KH, HpPUXOIALIEHCS Ha
JBUKUTENN TpakTopa W pabouue opraHbl OOPOHBI MPU YMEHbBIIEHUU JJIMHBI BBIXOZAA
mToka ruapoumrHapa ¢ 0,21 m go 0,09 m:

- CHWJKEHHME Harpy3kd Ha 3agHue IBmxutenu tpakropa ¢ 22020 H mo 12900 H
(pucyHok 4.5);

- YBEJIMYEHHE HArpy3KH Ha nepeaHue aBuxuTenu tpakropa ¢ 15600 H mo 18350
H (pucynoxk 4.6);

- CHIDKEHUE Harpy3Kku Ha pabouue oprabl 3aHel cexuuu 6oponsl ¢ 5225 H no
1700 H (pucynok 4.7);

- YBEeTTMYCHHE HArpy3KU Ha pabodne opraHsl epeaHeit cexiuu 6oponsl ¢ 13025 H
10 24300 H (pucynok 4.4).

Hcxons w3 BbIIIE TMOJYYEHHBIX PE3YyJbTaTOB, MPEACTABICHHBIX HAa PHUCYHKaX

4.5...4.8 MOXKHO OTMETHUTH cieayromec, 4To MnMpu YMCHBIICHUNW AWHBI BbIXOJbI IITOKA
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ruapouminHapa Ha 0,12 M 1mO3BOAWIIO YBEIUYMTH BEC, NPUXOMSAIICHCS HA NEpEeIHuE

JIBUKUTEIIA TPAKTOPA.

B PE3YIbTATC IIPOBCACHHBIX HCCJIGI[OB&HI/Iﬁ YCTAHOBJICHO, 4YTO KPOMC JIJIHMHBI

BbIXO/JIa IITOKA THAPOUIWIMHAPA Ha PpACIIPEACIICHUC CHJIOBOM HarpyskKu, HpHXOI[HH.[CﬁC?I

Ha ABWJXHUTCIIA TPAKTOpPa H pa6que OpraHbI 60p0HI>I, OKa3bIBACT BIIMAHUC U3MCHCHHC

YyIiia HaKJIOHA paMBbl. P€3y.]'II)TaTI>I I/ICCJ'IGI[OB&HI/Iﬁ P U3MCHCHHH yI'Jla HAKJIOHA PAMbI (B

CTOpOHY 3aHuX cekuuii) ot 0 rpamycoB a0 12 rpaaycoB MpUBEIAEHBI HA PUCYHKax

4.9...4.12.
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Pucynoxk 4.9 — I3MeHeHre CUIIOBOM Harpy3Ku, MPUXOAILICICS Ha 3aIHUE ABUKUTEIN

TpakTOpa B 3aBUCUMOCTH OT yTJIa HAKJIOHA paMbl OOPOHBI
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Pucynok 4.10 — Mi3meHeHue CHIIOBOM HArpy3KH, MPUXOASAILIECHUCS HA IEPEIHUE

ABHOKHUTCIIN TPAKTOPa B 3aBUCHUMOCTHU OT yIJld HAKJIOHA paMbl 60p0HI)I
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Pucynox 4.11 — 3meHeHue CHIIOBOM HArpy3KH, MPUXOsIIeics Ha paboyne opraHbl

BaﬂHeﬁ CEKIIMH 60pOHBI B 3daBUCHUMOCTHU OT YyTI'JIa HAKJIOHA paMbl 60pOHBI
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Pucynok 4.12 — I3MeHeHue CUII0BOM Harpy3Ku, MpUXoadIeics Ha paboyne oprasbl

HCpCIIHGI?I CCKIIMH 60p0HBI B 3aBHUCHUMOCTH OT YyI'JIa HAKJIOHA paMbl 60p0HI>I

AHanu3upysi 3aBUCHUMOCTH, TMPUBEICHHbIE Ha pUCYHKaxX 4.9...4.12 HeoOXoaumo
OTMETHUTb, YTO MPOMU3OILIO U3MEHEHUE CHIIOBOM HArpy3KH, MPUXOJSALIEHCS Ha KoJjeca
TpakTopa U pabodrie opranbl OOPOHBI TPU U3MEHEHUH yTJIa HaKJIOHa paMbl oT O rpaycoB
10 12 rpagycoB npor301LIO0 TEpEPACTPEACICHUE HATPY3KH:

- YBEJIMYECHHE HArpy3KW Ha 3aJHUE IBMXUTENN TpakTopa ¢ 22020 H no 33300 H
(pucyHoK 4.9);

- CHIDKEHME Harpy3KH Ha nepeaHue aBuwxuTenu tpaktopa ¢ 15600 H no 11600 H
(pucyHnok 4.10);

- YBEeJIMUEHUE HArPy3KH Ha paboyvre OpraHbl 3a/IHel ceKiuu 6oponsl ¢ 5225 H no
11050 (pucynox 4.11) H;

- CHIDKEHHUE Harpy3Kkd Ha pabouue opraHbl nepeaHeit cexiuu 6oponsl ¢ 13025 H
10 5850 H (pucynok 4.12).

Wcxons w3 BbIlIe MOJYYEHHBIX PE3yJbTaTOB, MPEACTABICHHBIX HAa PHUCYHKaX
4.9...4.12 MOXXHO OTMETHUTH CJIEIYIOLIEE, YTO MPU U3MEHEHUH YIJIa HAKJIOHA paMbl oT 0

rpaaycoB 0 12 rpajaycoB MpOM30LUIO YBEIMYEHHUE CLIETTHOTO Beca TPaKTOpa U Kak
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CIIEZICTBAE TIOBBIIIEHHE €ro TATOBO-CIEMHBIX CBOWCTBA 3a CUYET YaCTHYHOTO
UCIIOJIb30BaHUs Beca OOPOHBI.
Pe3ynbpraTel McciaeqoBaHM NMpU M3MEHEHHWU YIila HAKJIOHAa paMbl (B CTOPOHY

nepeaHux cexiuii) ot 0 rpamycoB 10 12 rpaaycoB npuBeieHbl Ha pucyHkax 4.13...4.16.
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Pucynok 4.13 — MI3MeHeHue CunoBOi Harpy3Ku, MPUXOISIICICS Ha 3aJHUE ABUKUATEIN

TpPaKkTOpa B 3aBUCUMOCTH OT yIJIa HAKJIIOHA paMbl OOPOHBI
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Pucynok 4.14 — I3meHeHune CHIIOBOM HArpy3KH, MPUXOASAILIECIUCS HA IEPETHUE

JNBWKUTENN TPAKTOPA B 3aBUCUMOCTH OT yIJjla HAKJIOHA PaMBbl
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Pucynok 4.15 — I3meHeHue CMII0BOM Harpy3KkH, Mpuxoasiieics Ha paboyne oprasbl

3aHEN CeKIIMU OOPOHBI B 3aBUCUMOCTH OT YTJIa HAaKJIOHA paMbl OOPOHBI
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Pucynok 4.16 — I3meHeHue CMII0BOM Harpy3KkH, IpUxoadieics Ha paboune oprasbl

HCpCIIHGI?I CCKIIMH 60p0HBI B 3aBHUCHUMOCTH OT YyI'JIa HAKJIOHA paMbl 60p0HI>I

AHanu3upysl 3aBUCUMOCTH, NpPUBEACHHbIE Ha pucyHkax 4.12...4.16 HeoOXoaumo
OTMETUTh, 4YTO NPOU30LUIO HM3MEHEHHE CHUJIOBOW HArpy3KH, HPUXOIALIEHCS Ha
JBUKUTEIN TPAKTOpa U paboure opraHbl OOPOHBI MPYU U3MEHEHHUH yTrila HAKJIOHA paMbl
ot 0 rpaaycoB 110 12 rpaaycos:

- CHWJKEHHME Harpy3kd Ha 3aJHue JIBMxutTenu tpakrtopa ¢ 22020 H mo 12800 H
(pucynok 4.13);

- YBEJIMYEHHE HArpy3Ku Ha nepenHue aBrxkutenu Tpaktopa ¢ 15600 H mo 18300
H (pucynok 4.14);

- CHIDKEHUE Harpy3Kku Ha pabouue oprabl 3aHed cexuuu 6oponsl ¢ 5225 H no
1900 (pucynok 4.15) H;

- YBEJIMYEHHE HArpy3Ku Ha paboune opraHsl nepeaneit cexiuu 6opounsl ¢ 13025 H
10 23900 H (pucynok 4.16).

Hcxons w3 BbIlIe MOJYYEHHBIX PE3YyJbTaTOB, MPEACTABICHHBIX HAa PHUCYHKaX

4.13...4.16 MOXXHO OTMETHUTH CIICAYIONIEE, YTO MPU U3MEHECHUH YTJIa HAKJIOHA paMbl OT O



93

rpaaycoB 10 12 rpaaycoB MO3BOJISIET YBEIWYUTh BEC MPUXOSIICHCS Ha TMepeHHe
JIBUKUTEIIA TPAKTOPA;

Kak mnokazamu mHpoBeIEHHBIE HCCIECOOBAHUS TEOPETUYECKUE U NPAKTHYECKHE
JJaHHBIE HAXOJATCS B JHMAIla30HE JIOBEPUTEIBHOTO HHTEpBaia, 4YTO JIOKa3bIBACT

JIOCTOBEPHOCTD MPOBEACHHBIX UCCIICTIOBAHUM.

4.2 Pe3yabTaThl HCCJIEI0BAHMII 110 ONIpee/IeHUIO BJMSHUS KOPpPeKTOopa-
pacnpeneJuTesIsi CHII0BOM HATPY3KH HA arpOTEXHOJIOTMYEeCKUe MOKa3aTe/ 1

60p0HOBaJIBHOF0 arperarta

B pesynbrare mpoOBEAEHHBIX HCCICAOBAHHN OBUIM IIOJIYYCHBI PE3yJIbTaTh
BO3JICHCTBHS XOJIOBOM CHCTEMBI OOPOHOBAIBHOTO arperaTa Ha M3MEHECHHE TBEPIOCTH,
IJIOTHOCTH M CTPYKTYPHOTO cOCTaBa IOYBBL. [Ipum mipoBedeHUU HCCICIOBAHUM
BJIQYKHOCTB IMOYBHI cocTaBiisiiaa 22,2...23,6 %.

B  pesyapTaTe TpOBENEHHBIX  AKCICPUMEHTAIBHBIX  HCCIEAOBAaHUN  TIO
OTIpEICTICHUIO0 TBEPJOCTH TMOYBBI MO CIEAY TpakTopa ObUIM TMOIY4YEHBI PE3yJIbTaThl,

npuBeAeHHbIe Ha pucyHke 4.17 [75, 76].

4,25+0,11

3,78+0,09

3,02+0,07

B o npoxona MTA
[Tocne npoxona sxcniepumenTaabHoro MTA

B [Tocne npoxoxna cepuitHoro MTA

Pucynok 4.17 - Pe3ynbTarbl 3KCIEPUMEHTAIBHBIX UCCIEIOBAHUN 10 ONPEICIICHUIO

TBEPJIOCTH IOYBHI 110 CIIEAY TPaKTOpa
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AHanu3 NoJIy4YEeHHBIX Pe3yJIbTaTOB MO ONPEIEJICHUIO0 TBEPAOCTH MOYBBI MTOKa3al,
YTO TBEPAOCTH MOYBHI Nocie nmpoxoaa cepuitHoro MTA Bo3pocna Ha 40,7%, a nocne
poxoja JKclepuMeHTandpbHoro Ha 25,1%. Takum oOpa3oM, HCHOJIb30BaHUE
MpeiaraeMoro yCTpoMcTBa Mo3BOJIMIA CHU3UTH TBEPAOCTH MOUBHI B 1,6 pasza, 4uTto B
KOHEYHOM MTOT'€ CHU3UT IHEpro3arparsl Ha e€ o0paboTky [75, 76].

B pesynpraTe NpOBENEHHBIX  AKCHEPUMEHTAIBHBIX  HCCIEJOBaHUN  TIO
OTIPEJICTICHUIO TUIOTHOCTH TOYBHI MO CJENy TPaKTopa OBUIM TMOJYYEHBI Pe3yJIbTaThl,

MIpUBE/ICHHBIE HA pUCYHKeE 4.18.

1,35 1,3240,03
13 1,2840,03
1,25
1,2 1,17+0,03
1,15
1,1
1,05

r/em™3

B | [noTHOCTB IOYBHI 10 Ipoxoaa MTA
[T10THOCTH MOUBKI OCIE MPOXOAA IKCHIEpUMeHTanbHOro MTA

B J[oTHOCTH MOYBBI NIOCIIE Tpoxoaa cepuitHoro MTA

PI/ICYHOI( 4.18 - PGSYJ'ILTaTBI OKCIICPUMCHTAJIBHBIX HCCHGI[OB&HPIﬁ I10 OIIPCACIICHUIO

TJTIOTHOCTH MOYBHI IO CJEAY TPaKTOpa

Pe3ynbrarhl uCCleOBaHUSA IUIOTHOCTA IMOYBBI IMPOJAEMOHCTPUPOBAIU, YTO
NPUMEHEHUE IKCIEPUMEHTAIBHOTO 00pa3la MpHUBEIO K YBEIUYEHHUIO TMJIOTHOCTH Ha
9,4%, B TO BpeMsl KaKk UCTOJIb30BaHue cepuitHoro MTA BbI3Baio 60jee CyIecTBEHHOE
ymiotHenue — Ha 17,1%.

Ha ocHoBaHuu TPOBENECHHBIX WCCIECIOBAHUN OBLIO YCTAaHOBJICHO HW3MCHEHHUE

CTPYKTYPHOT'O COCTaBa Mo4BkI (Tabsmia 4.1).
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Tabmuna 4.1 — CTpyKTypHBII cOCTaB MOYBHI 10 W mocie mpoxoga MTA mo moso

(ropuzonTt ot 0 10 10 cM), MM

CrpyKTypHBIi COCTaB Pa3mep arperatoB no4Bbl, cM
II09BbI - | 0,7-105-1] 03] 02| 0,1- | 0,05 | Menee | K
0,7 0,5 0,3 0,2 0,1 0,05 0,025 0,025
o npoxona B
MTA rpammax | 0,05 | 0,07 | 0,95 | 1,31 | 1,26 | 10,69 | 19,93 64,32
K03 (. 32
Bapuauu | 30,1 | 24,6 | 28,1 | 22,5 | 32,4 | 36,5 27,4 25,1
u, %
Ilocne B
poxoja rpammax | 0,04 | 0,05 | 0,53 | 0,82 | 1,01 6,82 13,86 75,94
CEpPUITHOTO 4
MTA K03(.
Bapuauu | 29,7 | 30,5 | 35,6 | 25,5 | 21,6 | 324 27,9 25,6
u, %
Hocre 5 0,03 | 0,06 | 0,62 | 1,02 | 0,78 | 72 | 1546 | 74,11
poxoza rpamMmax
DKCIIEPUMEHTA | KO3(. 50
apHoro MTA | Bapuanm | 30,5 | 27,8 | 33,5 | 27,8 | 25,4 | 243 22,8 31,6
u, %
Pa36poc onbITHRIX JaHHBIX OLIEHUBAJICS KO3 GUIIMEHTOM Bapualuu [76].
Koaddumment crpykrypaoctu onpenensics no gopmyie [9]:
c
K = = 4.1)

rae C — konndectBo MakpoarperaroB ot 0,025 no 1 cm B %;

b5 — cymma arperatos menee 0,025 cm u koMkoB 6osiee 1 cm B %.

ITo 3HavyeHuto kKor(PUIMEHTa CTPYKTYPHOCTH OIEHUBAETCS COCTOSIHHE TOYBBI.

N3BecTtHO, uTO HamboJiee IIEHHOW SBISETCS KOMKOBATO—3E€PHUCTAs CTPYKTypa, C

pasmepom mnouBeHHbIX arperaroB oT 0,025 go 1 cm. OHa mpuaaeT Mo4Be PHIXIIOE

CJIO’KE€HHE, UTO YJIy4IlIaeT MPOopacTaHUE CEMSH U Pa3BUTHE KOPHEBON CUCTEMBI.

N3 ananuza Tabmauiiel 4.1 BUIHO, YTO MCTIOIB30BAHKE MPEJIAraéMoro yCTPOHCTBA

MO3BOJISIET YJAYUIIUTh KOIDPUIMEHT CTPYKTYpPHOCTH MOYBBI. CHMKEHHUE pa3pyLICHUS

CTPYKTYPHI IOYBBI, [10 HAIIEMY MHEHHIO, O0BSICHAETCSI MEHBIIIUM OyKCOBaHHEM TPAKTOPA
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C YCTaHOBJIGHHBIM YycTpoucTBoM Ha 12,5...14% mno cpaBHeHHH C TpakTOopoM 0e3

YCTAHOBJIEHHOTO yCTPOMCTBA.
4.3 Pe3yibTaThl CPABHUTEJIbHBIX X0351iICTBEHHBIX UCIIBITAHUI
Jns  moarBepxkacHUus  A(PGEKTUBHOCTH  HCMOJB30BAHUS  MPEIIONKEHHOTO
KOPPEKTOpa-pacupeieIUTeNsl CUIOBOM HArpy3Kd ObLIM TPOBEICHBI CPAaBHUTEIIbHBIC

XO3S1MCTBEHHBIC UCIILITAHUS PE3yJIbTaThl, KOTOPLIX IIPCACTABJICHLI B Ta6J'II/IHC 4.2,

Tabnuma 4.2 - Pe3ynpTaThl CPaBHUTEIBHBIX X035HCTBEHHBIX UCTIBITAHUN

[Toka3arenu CoctaB MTA (MT3-82+B/1T-3)
Cepuitnblit OKCrepuMEeHTaIbHbII

JlnuHa rona, M 875 875
[lupuHa 3axBara, M | KOHCTPYKTHUBHAs 3,00 3,00
pabouas 2,94 2,95
CKOopoCTh JBMKEHUS, M/C 2,22 2,61
IIpousBoguTenbHOCT, | B wac Bpemenu aBuxkeHus 2,48 2,77
ra/4 B uac ocHoBHOrO padouero 2,70 2,93

BpEMEHU
KoadduureHt ncnonb3oBanus BpeMeHH JTBUKEHUS 0,87 0,85
KoadduuneHT ncnonb3oBaHus BpeMEHH CMEHbBI 0,82 0,84
Pacxon TormBa Ha equHHUIYY 00paboTaHHON 7,4 6,8

IUTIOIIAAH, KI/Ta

AHanu3upysi TOJNy4YeHHBIC JJaHHble (Tabmmima 4.2) MOXXHO OTMETUTh, YTO
UCIIOJIb30BAaHUE MAIIMHHO-TPAKTOPHOTO arperata ¢ KOPPEKTOPOM-paclpeeanuTesieM
CUJIOBOM HArpy3Kd IO3BOJIMJIO TOBBICUTH MPOU3BOJIUTEIBHOCT B YaCc OCHOBHOIO
pabouero Bpemenu Ha 14,9% ¥ CHU3HUTH pacxoj TOILIMBA HA €AMHUILY 00pabOTaHHOM

oy Ha 8,1% mno cpaBHeHUIo ¢ cepuiiHbiM MTA.
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4.4 PerpecCMOHHO-IMCIIEPCHOHHBIN AHAJIM3 Pe3yIbTATOB MCCICAOBAHUM 110
OIpeleICHUI0 BJUSIHUA KOPPEKTOpa-pacnpene/MTe s CHJIOBOM HAIPY3KH Ha

KO0JIECA JHEPIr€ETHIECCKOI0 CpeacTea

Ha ocHOBaHuMM TNpPOBENEHHBIX HCCIEIOBAHUN MPOIECCA TOATOTOBKUA IOYBBI
MAIllMHHO-TPAKTOPHBIM ~ arperaroM C  KOPPEKTOPOM-PACIPEAEIUTEIEM  CUIOBOU
Harpy3Kd C  LEJIbI0  ONpENENICHUs  BIUSHUA  Pa3IU4YHBIX  KOHCTPYKTHBHO-
TEXHOJIOTUYECKUX NTapaMEeTPOB Ha BEJIMYMHY HATPY3KU HA 3aJIHUE BEIyUIUE JBHKHUTEIIN
TpakTopa, ObUT IPOBEIEH MHOTO(PAKTOPHBIN IKCIIEpUMEHT [43, 82].

VYcranoBneno apropamu [97,133], yTo Ha pacnpenescHue CUIOBON HArpy3Ku B
MalIMHHO - TPAKTOPHOM arperare ¢ aJganTUpPOBAaHHOW AUCKOBOM Ooponoit B/T-3,
BBINIOJIHAIOIIYIO arpOTEXHOJOTHYECKYIO OMEPALIMIO, CBSI3aHHYIO C IMMOJArOTOBKOW MOYBHI,
OKa3bIBAIOT BJIHMSHUE €r0 KOHCTPYKTUBHO—TEXHOJOTUUECKUE MTapaMETPHI.

[IpoBeneM perpecCuOHHO-AUCIIEPCUOHHBINA aHAIN3 PE3YJIHTATOB UCCIICIOBAHUN 110
ONPEJENICHUIO BIIMSAHUS KOPPEKTOpA-pACIPESIUTEN CHUIOBOM HArpy3Kd Ha 3agHUE
KOJIECa PHEPIeTUYECKOT0 cpeicTBa (yriia HaKJIOHA paMbl OOpOHBI) [56].

C uenbio onpeaeneHus BIUSHUS KOHCTPYKTUBHO—TEXHOJOTMYECKUX NTapaMeTPOB
pa3pabOTaHHOTO YCTPOMCTBA Ha CHJIOBYIO HAarpy3Ky, BO3HHUKAIOIIyI0 Ha 3aJlHUE
JIBWODKUTENM  TPakTopa, MOCTPOEHbBI WU IPOAHAIM3UPOBAHBI  SMIIUPUYECKUE
MOJIMHOMHUAJIbHbIE MAaTE€MAaTHUYECKHE MOJEIM BTOPOro MOPSJIKA, YAOBIECTBOPSIOLIUE
KpUTepusiM optoroHasibHocTH [91, 106].

[Ipu Tpex cepusix OMNBITOB C TOMOIIbIO OPTOrOHAJIBLHOTO UEHTPAIBHOIO
KOMITO3UIIMOHHOTO  JKCIEPUMEHTAa  yCTAaHOBWJIA  BIUSHHUE  KOHCTPYKTHBHO—
TeXHOJIOTUYeCKuX (hakTopoB (Tabmura 4.3):

- X1 — @ — yroJ HaKJIOHA paMbl OOPOHBI, Tpaj;

- X, — UV — CKOPOCTb JBWKEHUS, M/C;

- X3 — h — rmybuna oOpabOTKU MOYBHI, CM.

PesynbpTupytomieit pynkuuei - Y; — P — cunioBas Harpy3ka Ha 3aJHUE JBUKUTEITN

TPaKTOpA.
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Tabmuna 4.3 — YcnoBusi mpoBEACHHUS OMNBITOB MPU OPTOTOHATHFHOM LIEHTPATBLHOM

KOMITIOBUITMOHHOM 3KCIICPUMCHTC

dakTopbl X1 X2 X3
Bepxuuii ypoBens (+1) 8 2,6 21
OcHoBHo#1 ypoBeHb (0) 4 2,4 18
HwxHuii ypoBens (—1) 0 2,2 15

['unore3y 00 OJHOPOAHOCTH JHUCIEPCUU TPOBEPSUIM C IMOMOIIBIO KpUTEpUs

Koxpena (pucynok 4.19) [93].

A B © D E F G H | J K L M N 0 P

1] xo X1 X2 x3 | xix2 | x1xs | xox3 |xixaxa| X2 X X ¥ y |4 ¥ > Sz

2 1 - B - 1 1 1 B 0,27 0,27 0,27 22.1 22.08_| 22.09 22,00 0,0001
3 1 1 -1 -1 -1 -1 1 1 0,27 027 0,27 23,2 23,1 23,3 23,2 0,01
4 1 1 1 1 1 1 1 1 0,27 027 027 24,1 24 24,2 24,1 0,01
5 1 1 1 1 1 -1 1 B 0,27 0,27 0,27 253 254 25,2 25,3 0,01
6 1 1 1 1 1 -1 1 1 0,27 0,27 0,27 244 245 243 24 4 0,01
7 1 1 1 1 1 1 1 B 0,27 0,27 0,27 25.5 254 256 255 0,01
8 1 -1 1 1 1 1 1 1 0,27 0,27 0,27 25.4 25.3 25.4 [ 25,36667] 0,003333
9 1 1 1 1 1 1 1 1 0,27 027 0,27 26,7 26,6 | 26,65 26,65)  0,0025
0] 1 1,215 0 0 0 0 0 0 0,75 073 | 073 22.7 228 226 22,7 0,01
11 1 1,215 0 0 0 0 0 0 0,75 073 | 073 | 238 23,8 23,7 [ 23,76667[ 0,003333
12 1 0 -1,215 0 0 0 0 0 0,73 0,75 0,73 214 21,3 214 [ 2136667( 0,003333
13 1 0 1,215 0 0 0 0 0 0,73 075 073 [ 241 24 24,2 241 0,01
4] 1 0 0 -1,215 0 0 0 0 073 | 073 0,75 23,1 23 23,1 [ 23.08667) 0,003333
15 1 0 0 1,215 0 0 0 0 073 | 073 0,75 24,2 24,1 24,2 [ 24 16667 0,003333
16 1 0 0 0 0 0 0 0 073 | 073 | 073 219 21.8 21.9 [ 21,86667] 0,003333
17| 357,64] 59809333 9,547667| 8563167| 0,273333] 0,073333] 2,430333| 0,093333] 4,300133] 2,820133]  5.4348(Txi*vep ¥s,” | 00926
18] 15 10,95245| 10,95245| 10,95245 8 8 8 8] 43727] 43727 4 3727[TN02 S, 0,01
19 | 22,79179] 0,546849] 0,871738| 0,781849| 0,034167| 0,009767| 0,303792| 0,011667| 0,983405| 0,644941 1,242893]bi G 0,107991
20 0,000667 0,000667 0,000667 11 2
21| s’ | ooos173| s7m,2 | 0008231 00056367 0011275 0005638 0,007717" 0015433 00077177 0,061733 0014118 0001412 0001412| N 15
2 095 sfb,2 | 0090725 0075077 0,106174 0075077 0087845 0,124231 0,087845 0,248462 0,118819 0,037574 0,037574] G, 0,3346
23 1 [ & 251,2171 7,283883 8,210446 10,41403 10,4140370,038804 0,073787 3458287 0,046956 8276509 17,16465| G-G, | -0,22661
24| mp 2,04 1, | 2401771 5243883 6,170446 83740327 2,00111 2,00111 -1,96621 1418287 199304 6,236500 15,12465 Busoo |amen.

25 (G<G,,) |ogHop
26

Pucynok 4.19 — [IpoBepka BOCIIpOM3BOIUMOCTH PE3YJIBTATOB UCCIEA0OBAHUSA C

nomMolibio kpurepusa Koxpena

AJIEKBaTHOCTh MaT€MaTUUYECKON MOJEIU MpoBepsuid o F — kputepuro duiepa.
Cratuctrueckas o0paboTKa MOTYyYEHHBIX PE3yJIbTATOB PAHIOMU3HPOBAHHBIX OIBITOB
MO3BOJIWJIA MTOYUYUTh YpaBHEHUE perpeccun [12].

Y(Xl,Xz,X3) = b(’) + b1X1 + bZXZ + b3X3 + b12X1X2 + b13X1X3 +

+by3 X, X3 + byp3X Xy X5 + by X5 + byp X3 + by X3, (4.2)
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CTaTUCTHUYECKYI0 3HAYUMOCTh KO3()(UIIMEHTOB pErpeccud OLEHUBAIU IO
kputeputo CtbrofeHTa (Tadnuna 4.4).

Tabnuua 4.4 — IIpoBepka 3HAUMMOCTU KOIDPHUITUEHTOB pErpecCuut

[IpoBepka k03 puLEEeHTOB perpeccuu mo
kputeputo CTbroIeHTa
KospduumeHts! | yy.rennoe Tabnuuanoe ti — typ [TpoBepka
perpeccuu 3HAYCHIIE t; 3Ha4YCHUE 3HaYMMOCTH
KodunrenTa
Crprozienta ty;,
b, 22,79179 251,2171 2,0400 249,1771 3HAYNMBIii
b, 0,546849 7,283883 2,0400 5,243883 3HAUNMBIi
b> 0,871738 8,210446 2,0400 6,170446 3HaYNMBIH
b3 0,781849 10,41403 2,0400 8,374032 3HAUNMBIi
b, 0,034167 10,41403 2,0400 -2,00111 He3nauumblii
b, 0,009167 0,038894 2,0400 -2,00111 | He3HaunmsIii
b,, 0,303792 0,073787 2,0400 -1,96621 He3nauumblii
b,,, 0,011667 3,458287 2,0400 1,418287 3HAYNMBIii
b1 0,983405 0,046956 2,0400 -1,99304 | Heznaunmsrit
b2 0,644941 8,276509 2,0400 6,236509 3HaYNMBII
b33 1,242893 17,16465 2,0400 15,12465 3HAUNMBIi

Y(Xy, X5, X3) = 22,79179 + 0,546849X; + 0,871738X, + 0,781849X; +
0,011667X,X, X5 + 0,644941X% + 1,242893X3. (4.3)

B packoaupoBaHHOM BHi€ ypaBHEHUE (4.3) IPUHUMAET BU/L:

X, =%2=025q-1
4

_ v-24

X, =" " =5v—12 (4.3)

X, =22 =-033n-6
3

P(a, v, h) = 22,79179 + 0,546849(0,25a — 1) + 0,871738(5v — 12) +
0,781849(0,33h — 6) + 0,011667(0,25a — 1)(5v — 12)(0,33h — 6) +
0,644941(5v — 12)2 + 1,242893(0,33h — 6)2 (4.4)

[IpoBens psa maTemMaTuyeckux npeodpa3zoBaHuil ypaBHeHue (4.4) npuHUMAET BUA:

P(a,v,h) = 145,9 — 75,45v + 0,04vah + 16v? + 0,135h% —
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—0,0165hv + 0,99ha 4.5)
[Ipu pukcrupoBaHHOM 3HAYEHUH YTJIa HAKJIOHA paMbl OOPOHBI @ = 4 rpaj cUiIoBast

Harpys3Ka Ha 3aJHU€ JIBW)KUTENIM TPAKTOpa ONpeiesieTcss ypaBHeHUueEM (4.6).

P(v,h) = 151,2 + 16v% — 75,45v + 0,143vh — 4,96h + 0,135k

(4.6)
I'paduueckas Bu3yanuzanus ypaBHeHus (4.6) npeacrabiieHa Ha pucyHke 4.20.
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Pucynok 4.20 — [ToBepXHOCTb OTKJIMKA CUJIOBOM HAarpy3KH Ha 3aJJHUE JIBH>KUTEIH

TpakTopa npu GUKCUPOBAHHOM 3HAUCHHUH yTJIa HAKJIOHA paMbl OOPOHBI @ = 4 Tpaj OT

CKOPOCTHU JBUKEHUSA U TIIyOMHBI 00paOOTKH MOYBbI

DKCIepuMEHTaIbHBIE UCCeIoOBaHus nmoka3anu (pucyHok 4.20), uro HauboJibiee
YBEIMYCHHE HATPy3KH Ha 3aJHUE JBIDKUTEIN TPAKTOpa (UKCUPYETCS MPH CKOPOCTU
JIBIOKEHHUS 2,55 M/C M1 MOXET IpEBBIIaTh MCXOAHOE 3HaueHue Ha 18%. YBenmnueHwme
TJIyOMHBI 00paOOTKM MOYBHI B 3aJaHHOM JHAMAa30HE TMO3BOJISICT MOBBIMIATH CHIIOBYIO
Harpy3Ky Ha 3aJiHHe JBWXUTENU TpakTopa ot 22,6 kH mo 25,4 kH. OgnoBpeMeHHoe

YBEJIMUEHUE BO3JCHCTBYIOMIMX (PAKTOPOB MPUBOAUT K MOBBIIMICHUIO CHUJIIOBOM HArpy3Ku
Ha 3aJHUE ABMKUTENM TpakTopa 110 22,9%.

CunoBasi Harpy3ka Ha 3aJHUE JABWKUTEIH TpakTopa MNpH (UKCUPOBAHHOM

3HAYEHUU CKOPOCTH JABWXKEHUs (v = 2,4 m/c) uMeeT 3aBUCUMOCTb (4.7)

P(a, h) = 56,98 + 0,096ah + 0,135k — 0,0396h + 0,99ha 4.7)
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I'eomerpuyeckas uHTEprpeTanusi ypaBHeHUs (4.7) mpelncraBiieHa Ha PUCYHKE

4.21.

| [
- 23
. 24
. 25
 —
27
[ 28

PucyHnok 4.21 — [IoBepXHOCTh OTKJIMKA CUJIOBOM HArpy3KH Ha 3aJIHUE JBUKUTEIN
TpakTopa npu GUKCUPOBAHHOM 3HAUYEHUHU CKOPOCTH JBWXKeHud (Vv = 2,4 m/c) oT yria

HaKJIOHA paMbl OOPOHBI U TITYOUHBI 00PAOOTKHU TTOYBHI

IIpu (UKCUPOBAHHONW CKOPOCTH JBIMXKEHMSI OJKCIUTyaTalMsl MpeiaraéMoro
YCTPOMCTBA TIO3BOJIIET YBEJIWYUTh CUJIOBOE BO3ACHCTBUME HA 3aJHHUE JIBHXKUTEIN
Tpakropa - 22,4 xH no 25,5 kH npu n3menenuu riayOuHbl 00pab0OTKU MOYBHI OT 15 cM 10
21 cm. IloBblieHe yria HaKJIOHAa paMbl OOPOHBI B HCCIEAYEMOM HHTEpBAJE UMEET
napaboJIMYECKyI0 3aBUCUMOCTb U MO3BOJISIET YBEJIIMYUTh CUJIOBYIO HArpy3Ky Ha 3ajJHHE
JIBWXUTENN TpakTopa 10 19 %.

VYpaBHEHUE perpeccuy CHJIOBOM Harpy3Ku Ha 3aJHHE JIBWXKUTENIW TPAKTOpa MpU
(UKCUPOBAHHOM 3HAYEHUHU IITyOMHBI 00padoTKM nouBkl (h =18 cm) umeet Bug [12]:

P(a,v) = 85,64 + 0,0022av — 79,35v + 16v2 + 0,192« (4.8)
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Pucynok 4.22 — [IoBEpXHOCTb OTKJIMKA CHJIOBOM HArpy3KH Ha 3aIHUE IBUKUTEIN
TpakTopa npu GUKCUPOBAHHOM 3HAYCHUHU TITyOUHBI 00paboTku mouBsl (h =18 cMm) oT

yriia HaKJIOHa paMbl 60pOHI>I H CKOPOCTH ABUKCHUA

AHanuzupys

IMIOJIYUYCHHBIC  [OAHHBIC,

HEOOXOJAMMO OTMETUTh, YTO TMpHU
(UKCUPOBAHHOM 3HAUYEHUHM TIYOMHBI OOpaOOTKH TOYBBI YBEIUYEHHE CKOPOCTHU

JABHXKXCHUA 10 2,6 M/C TI03BOJISIET TOBBICHUTH Harpys3Ky Ha 3a/JHUC ABWKUTCIIN TPAKTOPA Ha

11% u perynupoBath ri1yOMHY 00paOOTKH ITOYBHI B 3aJITaHHOM JHAAa30HE.
Y. youny

J{ns BBISBIIGHUS] BO3JCHUCTBUSL KOHCTPYKTHBHO—TEXHOJOTUUECKUX IMapaMeTPOB
MpeiaraéMoro TEXHUYECKOTO PEIICHUS] Ha CIIEMHOW Bec, MPUXOJSIINICA HA 3aHUE
Kojeca (mBwkurenu) Tpakropa MT3-82,

IIOCTPOCHBI MW  IIPOAHAIIHN3HUPOBAHBI
OMIIMPUYCCKUC TMOJIMHOMHAJIBHBIC MATEMATHYCCKHUEC MOACIIM BTOPOro Iopsaka,

YAOBJIETBOPSIONINE KPUTEPUSIM OpTOroHaiasHOCTH [60, 91].

IIpu Tpex cepusix OMNBITOB C TOMOIIbIO OPTOrOHAJIBLHOTO IEHTPAIBHOIO
KOMITO3UIIMOHHOTO  JKCIIEpPUMEHTA

YCTaHOBUJIN

BJINSHHUC KOHCTPYKTHBHO—
TCXHOJIOTHYCCKUX (baKTOpOB Ha CHJIOBOC BOBI[GI\/JICTBI/IC, MMpUXoaAIICrocda Ha 3aJHHC

nBUkUTEIN Tpaktopa MT3-82 (Tabnuua 4.5):
- xq — L — nauHa BbIXOJa IITOKA TUAPOLIMIIMHAPA, M;
- X, — UV — CKOPOCTb JBWKEHUS, M/C;

- X3 — h — rmybuna oOpabOTKU MOYBHI, CM.

PesynbTupytomieil pyHkunei spiseTcs
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- Y} — P — cunoBas Harpy3Ka Ha 3aJHUE ABVKUATEIN TpakTop, KH.
Tabmuma 4.5 — YcnoBus MpOBEACHHUS OMNBITOB MPU OPTOTOHATHFHOM LIEHTPATHLHOM

KOMITO3UITMOHHOM JKCIICPUMCHTC

DakTopbl X1 Xy X3
Bepxuutii yposens (+1) 0,33 2,6 21
OcHoBHo# ypoBeHb (0) 0,27 2,4 18
Huxnuit yposens (—1) 0,21 2,2 15

JIns NpOBEPKM NPEANOJOKEHUS O PABEHCTBE AUCHEPCUU NPUMEHSIICS TECT

Koxpena (pucynok 4.23) [93].

A B © E F T H I J K L M N 0 P

. ” L
1 X0 X1 X2 x3 | x1x2 | x1x | xox3 |x1xaxa| X X3 X§ ¥ |4 7 Y > 52
2 1 K] A -1 1 1 1 K] 0,27 0,27 0,27 221 | 2208 | 2209 22,085]  5E-05
3 1 1 1 1 1 1 1 1 0,27 0,27 027 30,2 30,1 303 30,2 0,01
4 1 1 1 1 1 1 1 1 0,27 0,27 0,27 24,1 24 24,2 24,1 0,01
5 1 1 1 1 1 1 1 1 0,27 0,27 0,27 31,3 31,4 31,2 313 0,01
6 1 1 1 1 1 -1 1 1 0,27 0,27 027 244 245 24.3 24.4 0,01
7 1 1 1 1 1 1 1 A 0,27 0,27 027 30.5 30.4 30.6 305 0,01
8 1 1 1 1 1 1 1 1 0,27 0,27 027 254 253 254 | 2536667] 0,003333
9 1 1 1 1 1 1 1 1 0,27 0,27 0,27 332 33,1 33,1 | 33,13333] 0,003333
IE 1,215 0 0 0 0 0 0 0,75 073 | 073 227 228 22.6 22,7 0,01
1 1 1,215 0 0 0 0 0 0 0,75 073 | 073 | 238 23,8 23,7 [ 2376667] 0,003333
12 1 0 1,215 0 0 0 0 0 073 0,75 073 214 213 214 | 2136667] 0,003333
13 1 0 1,215 0 0 0 0 0 0,73 0,75 073 | 241 24 24,2 24,1 0,01
E 0 0 1,215 0 0 0 0 073 | 073 0,75 23,1 23 23,1 | 23,08667] 0,003333
15 1 0 0 1,215 0 0 0 0 073 | -073 0,75 24,2 24,1 24,2 [ 24,16667] 0,003333
16 1 0 0 0 0 0 0 0 073 | 073 | 073 21.9 21.8 219 | 21.86667] 0,003333
17 | 382,1183| 30,47767| 10,038| 7,0515| 0,751667| -1,44833 3,15425] 2,581667| 10,90928| 9,429283| 12,04395¥xi*yep ¥S, | 0003383
18 15| 10,95245| 10,95245| 10,95245 8 8 8 8] agrer| aa7rar|  4arer|zxi2 5,7 e 0,01
19| 22,7641| 2,782726| 0,016325| 0,643820] 0,003058 -0,18104] 0,394281| 0,322708| 2,494862| 2,156398| 2,754351|bi G 0,107085
20 0,000067 0,000667 0,000667 1 2
21 5.7 |oo06226] 57,2 | 0008301 0,005684" 0,011368 0,005684 0,007782" 0,015564 0,007782” 0,062256 0,014237 0,001424 0,001424] N 15
2 7 095 s, | 0091108 0075393 0,106622 0,075393 0,088215 0,124755 0,088215 0249511 0,11932 0,037732 0,037732] G, 0,3346
23| 1, [ -, 2498573 36,9004 8594111 8539586 8539586 0,10651 1451174 4469532 1293365 20,90895 57,14981) G- G, | -0,22751
24 mp 204 11, | 2478173 348694 6554111 64995867 -193340 1093349 -0,58883 2429532 -0,74663 18,6805 55,10981| Beieoo |aucn
25 (G< G ) |onHop
2
27

Pucynok 4.23 — [IpoBepka BOCIIPOM3BOJIUMOCTH PE3YyJIbTATOB UCCIIEAOBAHUS C

nomolibio kpurepusa Koxpena

3HaUUMOCTh  KOA(G(UIMEHTOB PErpecCCUMOHHOW MOJENU  OINpeaessuiach ¢
UCIOJIb30BaHuEM t-kputepust CTbIOZEHTa, 8 COOTBETCTBUE MOJIETN SKCIIEPUMEHTAIbHBIM

JIAHHBIM OIIEHHBAJIOCh MocpecTBOM F-Tecra dumepa (tadbmwmma 4.6) [12].
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Tabnuna 4.6 — [IpoBepka 3HaUUMOCTH KO3()(PHUIIMEHTOB perpeccun

[TpoBepka k03 PuLKEEHTOB perpeccuu no
kputeputo CTbroiIeHTa

Koaddurmentsr Tabnuunoe ti — tep [IpoBepka

perpeccun Huenenroe t; 3HAYCHHE 3HAYUMOCTHU
SHatetme koa(durmenta
Ctrroz€eHTa
txp

b, 22,7641 249,8573 2,0400 247,8173 3HaYMMBIH

b, 2,782726 36,9094 2,0400 34,8694 3HAaYNMBIN

b> 0,916325 8,594111 2,0400 6,554111 3HAYUMBIii

b3 0,643829 8,539586 2,0400 6,499586 3HAYUMBIii
b,, 0,093958 8,539586 2,0400 -1,93349 | Hesnaunmbiid
b, -0,18104 0,10651 2,0400 -1,93349 | Hesnaunmbrii
b, 0,394281 1,451174 2,0400 -0,58883 Hesnaunmbii

b,,, 0,322708 4,469532 2,0400 2,429532 3Ha4nMBbII
b1 2,494862 20,90895 2,0400 -0,74663 Hesznaunmerit

b2 2,156398 1,293365 2,0400 18,86895 3HaYMMBIH

b33 2,754351 57,14981 2,0400 55,10981 3HAYNMBIN

Ha ocHOBE CTAaTMCTUYECKOTO aHaJIM3a JaHHBIX  PaHJIOMHU3HPOBAHHBIX
HKCIIEPUMEHTOB OBLIO TIOCTPOEHO UTOTOBOE PETPECCHOHHOE YPABHEHHE
+by3X5 X3 + b123 X1 Xo X3 + by1 XT + bopX3 + by3X3 (4.9)

C y4yeToM 3HAYMMOCTU KO3(PPUIMEHTOB MOJMHOMA ypaBHEeHHE (4.9) mpuHUMaeT

BUJI:

Y(Xy, Xq, X5) = 22,7641 + 2,782726X, + 0,916325X, + 0,643829X; +
0,322708X,X, X5 + 2,156398X% + 2,754351X2 (4.10)

[IpoBeaem packoMpoBaHuE NEpPeMEHHBIX (GakTOpoB ypaBHeHus (4.10) ¢ yuetom

X, =222 = 16,67L — 0,21)
0,06
X, = ";’22'4 =5p—12 (4.11)
h—18

X;=—==033h-6
3
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Y(L,v,h) = 22,7641 + 2,782726(16,67L — 0,21) + 0,916325(5v — 12) +
0,643829(0,33h — 6) + 0,322708(16,67L — 0,21)(5v — 12)(0,33h — 6) +
2,156398(5v — 12)2 + 2,754351(0,33h — 6)2 (4.12)

HYTGM p;ma BBIKJIa0K ypaBHeHHe CBOJIHUTCA K CJ'ICI[YIOI]_IGMy BBIpa)KCHI/IIO
Y(L,v,h) = 101,7081 + 416,2476L + 6,6146v — 10,4263h + 693,2955L% +
0,2999h% — 161,3863Lv — 21,3030Lh — 0,1118vh + 8,8762Lvh.

(4.13)
3aBUCUMOCTh CHWJIOBOM HAarpy3Kd, HOpHUXOJSIICHCS Ha 3aJHUE JABWKUTENN
TPakToOpa, OT PacCMAaTPUBAEMBIX (PAKTOPOB MPU MOCTOSIHHOW cKopocTH (v=2,4 Mm/C)

npenacrasiieHa Gpopmynoii (4.14).

Y(L,v) = 10,9141 + 32,7976L + 4,6146v + 693,2955L% — 1,6183Lv (4.14)

['paduueckas Buzyanuzanus ypaBuenus (4.14) npencrasieHa Ha pucyHke 4.24.
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Pucynok 4.24 — BnausiHve CKOPOCTH ABXXKEHUS U paboyero Xo/a lToKa

TUIPOLUJIMH/PA HA TATOBOE YCUJIME 3aJHUX ABKUTEJIEN TPAKTOPA MPU TITyOHHE

00paboTKu Mo4Bkl /=18 cm

CornacHo pe3ynbTaTaMm 3KCIEPUMEHTANbHBIX HUCCIEeN0BaHUNA (pUCyHOK 4.24),
MaKCUMaJbHBIA POCT HAarpy3KH Ha 3aJHUE JBIDKUTEIHM TPAaKTOpa HAONIOAAeTCs TpH
ckopoctu amwkenus 2,60 m/c u nocturaet 17 % orHocuTenbHO 6a30BOTO 3HAUeHUS. [1pn
YBEJIMUYEHUHU JJIUHBl BbIXOJA IITOKA B Ipeieiax H3Y4EHHOIO Juana3oHa CUJIOBas
Harpy3ka Ha 3ajaHue aBwxutenu Bospactaer ¢ 22,9 xH nmo 30,1 xH. CoBmectHOE

JIEUCTBUE paccMaTpUBAEMBbIX (PaKTOPOB CIIOCOOCTBYET JOMOJHUTEILHOMY MOBHITIICHUIO
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Harpy3kd Ha 3aJHHUC JIBMKMTCIIM

— 10 32,9% 1o CpaBHEHUIO C HCXOAHBIMHU
MOKa3aTEISIMH.

[Ipm ckopocTM  JBWDKEHHWS, COCTaBisitomer v=2,4 M/c, 3aBHCHMOCTH
(perpeccuoHHasl MOJIeNib) CHUJIOBOM

Harpy3Kkym Ha 3aJHHUC JABWKHUTCIIM TpPaKTOpa
OIIMCBIBACTCA CICAYIOIINM YPABHCHHUCM:

Y(L,h) =117,5817 + 28,92048L — 10,6946h + 693,2955L? +
+0,2999h% + 0,10302Lh

(4.15)
Ha pucynke 4.25 nokazano rpadudeckoe npejacTaBieHue ypaBuenus (4.15).

T
g
o
E 34
8
=
232
2
o
X 30
<
=
R

28

e
9 0,32
2 26 +
g §o@ - 2
“:‘S @ I 26
g 194 28 > 28

I3 1 [ 30
3

W&Haospasmm 16 15 R g 32

Noygy, <* =
» Cl

Pucynox 4.25 — Brusinue rimyOuHb1 00paboTKH M pabovero Xo/1a MToKa THAPOLIMINHPA

Ha TATOBOE YCWJIME 3a/IHUX JBIKUTEINEH TPAKTOpa MPpH MOCTOSTHHOM CKopocTh v=2,4 M/C

[Ipu pukcupoBanHoil ckopocTH (2,4 M/c) yBenuueHue riyounsr oopaboTku ¢ 15
cMm 110 21 cm obecrnieunBaeT poct Harpysku ¢ 24,8 kH go 25,5 kH. B ucciaemyemom
JMarna3oHe yBeIMUEHUE IITMHBI BBIXO/Ia MTOKA TUAPOIMINHAPA HOCUT NapaboIndecKuit

XapakTep, YTO MO3BOJSIET MOBBICUTH HArpy3Ky Ha 3aJHUE JBWKHUTEIH TPAKTOpa Ha
BenuuuHy 710 20 %.

[Ipu 3adukcupoBaHHON 3HAYEHWM [JIMHBI BBIXOJA INTOKA THUIAPOLMIUHIPA

L=0,27m perpeccuonHasi 3aBUCUMOCTG (4.13) 11s1 onpenesieHus: CUIIOBOM Harpy3ku Ha

3aJIHUE IBHKUTENN TPAKTOpa UMEET CIIeIYIOIIYI0 MaTeMaTuieckyro Gopmy [12]:
Y(v,h) = 264,6362 — 36,9597v — 16,1781h + +0,2999h2% +

2,2848vh. (4.16)
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Pucynok 4.26 — Biiusnaue riyOuHbl 00paO0OTKH U CKOPOCTH JBHKEHUS HA CUIIOBYIO
Harpy3Ky 3aJHUX JBHKUTEJEH TpakTOpa NpHU (PUKCUPOBAHHOM BBIXOJI€ IITOKA

TuApOLHUJIINHAPA

[Ipu ¢dukcupoannom xojne mroka (0,27 M) yBenuueHue CKopocTu a0 2,6 m/c
MOBBINIACT HArpy3Ky Ha 3agHue ABWKHTeNM Ha 17%, mpu 3TOM COXpaHseTcs

BO3MOYKHOCTh PETYJIMPOBAHUS TIIyOHHBI X012 pa00YMX OpraHOB B 33JITaHHOM JHana3oHe.

Janee 1enecoo0pa3sHO TPOBECTH  PErpecCHOHHO-IWCIEPCUOHHBIA  aHAJIN3

pE3yNbTATOB HCCIIEIOBAaHUI IO ONPEACIICHUIO BIHSHUA KOPPEKTOpPA-pACIPENETUTENS

CUJIOBOW HArpy3kd Ha TIEpPEIHHE Kojeca DHEPreTHYECKOTO CpeACTBa (ITMHA BBIXOZA
IITOKA TUAPOIIMHpA) [16].

Jist GoJjiee AETANIbHOTO aHalIM3a BIMSHUS KOHCTPYKTHBHO-TEXHOJIOIMYECKUX
apamMeTpOB HAa CHJIOBYIO HArpy3Ky, IPHUXOASLIYIOCS Ha IEPEIHHM MOCT TpPaKTopa,

WCITIOJIB30BaIaCh METOJMKA TOJHOTO (akTopHOro skcnepumenta [43, 55, 63]. Ilpu
MPOBEICHUH  OTIBITOB

YCTaHOBHUIINU BIHUSITHHUC

KOHCTPYKTHBHO—TEXHOJIOTHYECKUX
daktopoB (Tabdmuna 4.7):

- X1 — a4 — JJIMHA BBIXOJa IITOKA TMAPOHUIMHAPA, M;

- X, — UV — CKOPOCTb JBWKEHUS, M/C;

- X3 — h — rmyOuHa 0oOpabOTKHU MOYBBL, M.

PesynbpTupyromieit QyHKIHEH:

- Y} — P — cusioBas Harpy3Ka Ha NEPEJHUE IBUKUATENN TpakTopa, KH.
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Tabmuna 4.7 — YcnoBusi NMpoBEACHHUS OMNBITOB MPU OPTOTOHATHFHOM LIEHTPATBLHOM

KOMITIOBUITMOHHOM 3KCIICPUMCHTC

dakTopbl X1 X2 X3
Bepxuutii yposens (+1) 0,37 2,6 0,21
OcnoBHo#t ypoBenb (0) 0,29 2.4 0,18
Huxnuii yposens (—1) 0,21 2.2 0,15

CraTtuctuueckas 06pa60TKa IMOJIYUYCHHBIX  OSKCIICPUMCHTAJIbHBIX JaHHBIX

MpeACTaBJieHa B pUCYHOK 4.27 [93].

A B @ D E F G H ! J K L M N 0 P

1 X0 X1 X2 x3 | xix2 | x1x3 | x2a |xmxaxs| X X X2 h b Y, <Y > |s

2 1 -1 -1 -1 1 1 1 -1 0,27 0,27 0,27 15.6 15.5 15,7 15,6 0,02
3 1 1 -1 -1 -1 -1 1 1 0,27 0,27 027 | 11,7 | 16 [ 115 1.8 0,01
4 1 B 1 B 1 1 1 1 0,27 0,27 027 | 141 14 14,2 14,1 0,01
5 1 1 1 - 1 - 1 -1 0,27 0,27 o2r | 133 | 134 [ 132 133 0,01
6 1 -1 -1 1 1 -1 -1 1 0,27 0,27 0,27 15.4 15.5 15.3 154 0,01
7 1 1 B 1 1 1 1 -1 0,27 0,27 0,27 13.5 15.4 13.6 135 0,01
8 1 - 1 1 - - 1 -1 0,27 0,27 0,27 12.4 12.3 124 [ 1236667/ 0,003333
9 1 1 1 1 1 1 1 1 0,27 0,27 027 | 11,2 | 111 | 11,0 [ 11,13333] 0,003333
I 1,215 0 0 0 0 0 0 075 | o | o3 [ 147 14.5 14.6 147 0,01
e 1215 0 0 0 0 0 0 075 | o7 | 073 [ 128 | 128 [ 127 [ 1276667 0003333
12 1 0 -1,215 0 0 0 0 0 073 | o7s | 073 [ 134 13,3 13,4 | 13,36667] 0,003333
B[ 1 0 1215 0 0 0 0 0 073 | ors | 0713 [ 141 | 143 [ 142 142 0,01
14 1 0 0 1,215 0 0 0 0 073 | o7 | o [ 131 13 13,1 [ 13,06667] 0,003333
15 1 0 0 1,215 0 0 0 0 073 | 073 | o7 | 182 | 1a1 | 142 | 1416607 0003333
G 0 0 0 0 0 0 0 073 | o7 | o1 [ 139 13.8 13.9 [ 1386667/ 0003333
17| 2031333 -10,2823] -4,1875] -0,8635| 3866667 1666667 1,05] 253333 -063667] -048867]  -0,982[Txi*yep vs,” 0113333
18 15] 10,95245] 10,95245] 10,85245 8 8 8 8] 43727 43727  43707|262 5 0,02
19 [ 13,71861]_0,83882| —0,38233| —0,07804] 0,483333] 0,208333] 0,13125] —0,31667] 0,1456] 0,11175] 0,22458bi G| 0176471
20 0,000667 0,000867 0,000667 nl 2
21 s,° | 0007556 5752 | 0,010074 00068907 0013797 0006899 0,000444”0,018889 0,000444” 0,075556 0,017279 0001728 0,001728] ¥ 15
2 095 Sfb,) | 0,10037 0083057 0117461 0083057 0,097183 0,137437 0097183 0274874 0131449 0041568 0,041568 G, 0,3346
23 1 30+, | 1366808 1130324 3,255 0949234 09492347 0497346 1515848 1350551 1,152044 1,107654 2,688467] G-G, | -0,15813
24 1y 2,04 rit, | 1346408 9263237 1,215 -1,000777 -154265 -154265 -0,52415 -0,68045 -0,88796 -093235 0,648467| Beeoo |mmen

25 (G=G,,) |ogHop
e

Pucynok 4.27 — [IpoBepka BOCIIPOM3BOJIUMOCTH PE3YyJIbTATOB UCCIEAOBAHUS C

nomMolibio kpurepusa Koxpena

OnHoponHOCTh aucnepcuid noareepxkacHa kputepueMm Koxpena [12]. Ha ocHoBe
PETPECCHOHHOTO aHAJIN3a MOCTPOCHA MaTeMaTHYECKast MOJIECIIb:

f(Xl,Xz,X3) = b(,) + b1X1 + bZXZ + b3X3 + b12X1X2 + b13X1X3 +

+by3 X, X3 + b1y X1 Xy X3 + by X5 + by X3 + by3X3 (4.17)
3HAaYUMOCTb PErPECCUOHHBIX KOA(P(UIIMEHTOB YCTAaHOBJEHA IO KPHUTEPHUIO

Crpronenra (Tabiuna 4.8).
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Tabnuna 4.8 — [IpoBepka 3HAUUMOCTH KO3 (PHUIIMEHTOB perpeccuu

UucnenHoe [TpoBepka KOAPPHUIMEHTOB PETPECCHH IO KPUTEPHIO
KoaddurmenTst 3HA4YEHUE CrpronenTa

perpeccun t; Tabnuanoe ti — tup [TpoBepka

3HaYCHHE 3HAYUMOCTHU
kod(durmenta
CrproneHra
typ

b, 13,71861 136,6808 2,0400 134,6408 3HaYMMBIi

b -0,93882 11,30324 2,0400 9,263237 3HaYMMBIH

b, -0,38233 3,255 2,0400 1,215 3HAYUMBIi
b3 -0,07884 0,949234 2,0400 -1,09077 Hesnaunmbrii
bi> 0,483333 0,949234 2,0400 -1,54265 Hesnaunmbrii
bi3 0,208333 0,497346 2,0400 -1,54265 Hesnaunmbiii
b3 0,13125 1,515848 2,0400 -0,52415 He3nauumbiit
b123 -0,31667 1,350551 2,0400 -0,68945 He3znaunmeri

b1 -0,1456 11,15204 2,0400 9,132044 3HAYUMBIi

b2 -0,11175 12,10765 2,0400 10,067654 3HaYMMBIN

b33 -0,22458 2,688467 2,0400 0,648467 3HAYUMBII

AJIEKBaTHOCTbh MOJIENU — 10 Kputepuro dumiepa. B pesynbrate cTaTUCTUYECKOM

00pabOTKM TaHHBIX PAHJOMH3UPOBAHHBIX OIBITOB BHIBEJCHO YPABHEHUE PETPECCUU

F(Xy, X5, X3) = 13,71861 + 0,93882X, + 0,38233X, — 0,1456X2 — 0,11175X2 —

0,22458X2 (4.18)
B packonupoBaHHOM BHUJiE
L =222 = 125q — 3,625;
0,08
X, =2 = 5v—12; (4.19)
X; =22 =333h—6.

f(a,v,h) = 13,71861 + 0,93882(12,5a — 3,625) + 0,38233(5v — 12) —
0,1456(12,5a — 3,625)% — 0,11175(5v — 12)2 — 0,22458(33,3h — 6)2  (4.20)

Ilocne BeINOJHEHUS COOTBCTCTBYIOIIIHUX Hp606pa30BaHHﬁ YPaBHCHHUEC UMCCT BHU
fa,v, k) = —22,75a? + 24,93025a — 2,79375v2 + 15,32165v — 249,03452h2 +
89,74217h —20,36273 (4.21)
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QyHKIMOHAIbHAS 3aBHCHUMOCTh CHJIOBas Harpy3ka Ha IEpEeIHHME JBHXKHUTENN
TpakTOpa, OT WUCCIeayeMbIX (AKTOpOB MpHU TOCTOSHHON ckopoctu (v=2,4 Mm/cC)
npejcTaBieHa GopMysnon

f(a,h) = —22,75a? + 24,93025a —
— 249,03452h% + 89,74217h — 21,13308 (4.22)

Ha pucynke 4.28 mokazano rpadudeckoe npencTaBiieHue ypaBHeHUs (4.22) mpu

(UKCUPOBAHHON CKOPOCTHU JBUKEHUS TPAKTOPA.

Cunosan Harpyaka, kH

-0
— 5
- 12
. 13
/= 14
15
/16
= 17

Pucynok 4.28 — AHanmu3 u3MeHeHus! Harpy3Ky Ha IEPeAHUE ABM>KUTEIHN TPAKTOpa B
3aBUCUMOCTH OT ITyOMHBI BCHAIIIKKU U CTETICHU BBIIBUKEHUS IITOKA TUAPOLIMIUHPA

(cKOpoCTb ABMKEHUS 3a(pUKCHpOBaHa Ha YpOBHE V=2,4 M/C)

CornacHo pe3yJibTaTaM JKCIEpUMEHTOB (pUCYHOK 4.28), MakCUMaJIbHOE
CHW)KCHHUE YCUJTUS Ha TIEPEAHNUE IBIKUTEIN TPAKTOPA HAOIIOJACTCS TIPH ITTHHE BBIXO/a
mToka rugpormanHapa 0,36 M u mocturaet 37% OTHOCUTENIBHO 0A30BBIX MOKa3aTeleH.
Bo3M0XkHOCTH peryiupoBaHusi TTyOMHBI 00paOOTKH TMOYBHI B 3aJlaHHBIX IMapaMeTpax
coxpaHsieTcsi npu (UKCUPOBAHHOM 3HAYCHWUU OTOTO TMOKa3aTess, MpH TIIyOWMHE

00paboTku nmoyBkl B nuaraszone ot 0,15 M 10 0,18 M pukcupyercst crabunbHas Harpy3ka

Ha MEPpCAHNEC ABUIKUTCIIN TPAKTOPA.
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[Ipy yCTaHOBICHHOW JJIMHE BBIIABMKCHUS IUTOKA TUAPOLWIMHIApA a =

CWJIOBOM HArpy3KH Ha MNEPEIHUE
onpenensercs BeipaxkeHueM (4.23).

0,29 M 3aBHCHUMOCTH

JBWKUTEIIA  TPaKTOpa

f(v,h) = —2,79375v% + 15,32165v —

— 249,03452h% + 89,74217h — 15,04603
Ha pucynke 4.29 npuseneHo

OMHChIBAaEMOMN ypaBHEHHEM (4.22).

(4.23)

BU3yaJlbHOE OTOOpa)KEHHE 3aBHUCHUMOCTH,

Curio @ Harpys«a, KH

[y
=~ N WM =

Pucynok 4.29 — AHanu3 u3MEHEHHs Harpy3KH Ha MEepeIHUE IBUKUTENN TPAKTOPA B
3aBUCUMOCTH OT TJTyOMHBI BCTIAIIKH ¥ CKOPOCTH JBMKEHUS (CTETICHB BBIJIBIKEHHSI IIITOKA

TUIPOLIUIIMHIpa 3auKcUpoBaHa Ha ypoBHe a = 0,29 M)

Ha ocHoBe mpoBen€HHOrO aHanv3a YCTAHOBJICHO, YTO NPU HEU3MEHHOW JJIMHE
X0Ja IITOKA THAPOUWIMHApPA NPELIaraéMoro YCTPOMCTBA MOBBIIEHHE CKOPOCTH
JBIDKEHUS TpakTopa 10 2,6 M/C CIOCOOCTBYET CHIDKEHHIO HArpy3KH Ha TEpeIHue

JBIKUTENN TpakTopa A0 32% u obecrneuynBaeT BO3MOKHOCTb TOYHOM HACTPOMKHU
IyOUHBI TOYBOOOPAOOTKH B TPEOYEMBIX Mpeeax.
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VYpaBHeHre, anmpoOKCHMHpYIOMee BIUsSHUE (aKTOPOB HA CHIOBYIO HArpy3Ky
MEePETHUX JBIDKUATENIEH TpakTOpa MPU HEM3MEHHOM 3HAYCHWM TIyOWHBI 00pabOTKH
nouBsl i = 0,18M, 3anuceIBaeTCs CJICAYIOMMM 00pa3oM:

f(a,v) = —22,75a% + 24,93025a —
—2,79375v2 + 15,32165v — 12,2744 (4.24)

Ha pucynke 4.30 mokazano rpadudeckoe npeacTaBieHne ypaBHeHus (4.24) npu

(UKCHPOBAHHOM 3HAYEHUH TTyOHMHBI 00paOOTKH IMOYBBHI.

13

CwroBan Harpya, xH
Ix]

1"

[,
RN s B0 P = o

Pucynok 4.30 — AHanu3 U3MEHEHHs Harpy3KU Ha MEepeIHUE IBMKUTEIN TPAKTOpA B
3aBUCUMOCTH OT CTETICHU BBIJBMKCHUS IITOKA THAPOLMIUHPA U CKOPOCTH JBUKEHUS

(rmyOuna Bemamiku 3adukcupoBana Ha ypoBHe h = 0,18m)

Pe3ynbrarhl nccaeaoBaHUs MOKA3bIBAIOT: MPU HEM3MEHHOW riyOuHe oOpaboTKu
YBEITMYCHHE CKOPOCTH MEepeABMKEHUS 10 2,6 M/c maét nBoskuit 3Qdekt - Harpy3ka Ha
NepeiHUe JBIKHUTENN CHIKaerca Ha 18%, mpu 3TOM coxpaHsieTCs BO3MOKHOCTh

pETyIMpOBaHUsI TIIyOMHBI X0J]a pad0OYMX OPTraHOB B 33JJaHHOM JUara3oHe. Y BEJIMUCHUE

CTCIICHU BbIABHKCHU A IITOKa TIHUAPOOUINHAPA B HCCJICIyCMOM AUaria3oHe

JOTIOJTHUTEIPHO 00€CIIeUnBAaeT yMCHBIICHUE HArpy3kd Ha TMEpeIHUE JBWKHTEIN
TpakTopa Ha 18%.

I[J'IH Oouee ACTAJIbHOI'O aHajn3a BIIMAHHUA KOHCTPYKTHBHO—TCXHOJIOTHYCCKUX

napamMeTpoB Ha CHUJIOBYIKO HArpy3Ky, MNPUXOJSILIYIOCS Ha MEpPEAHHN BEIyIIMH MOCT
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TpaKTOpa HCMOJIb30BAIIACh METOJMKA MOJHOTO (akTopHOro 3Kkcnepumenta [12]. Ilpu
NPOBEJCHUHM  OMBITOB YCTAHOBWJIA BIHUSAHUE KOHCTPYKTHBHO—TEXHOJIOTMUECKUX
baxTopoB (Tabauna 4.9):

- X1 — & — yroJ HaKJIOHa paMbl OOpPOHBI, TPa;

- X, — V — CKOPOCTb JIBUJKEHUS, M/C;

- X3 — h — rmyOuHa 0OpabOTKHU MOYBHI, M.

PesynbpTupyromieii GyHKIue:

- Y; — P — cunoBas Harpy3ka Ha NepeiHue BeAylIue IBUKUTENN TpakTopa, KH.
Tabmuua 4.9 — VYcnoBus NpoBeEHUS ONBITOB IMPU OPTOTOHAIBHOM ILIEHTPATBLHOM

KOMITO3UIHMOHHOM SKCIICPUMCHTC

®daxTopsl X1 X X3
Bepxuuii ypoBens (+1) 12 2,6 0,21
OcHoBHo#t yposenb (0) 6 2,4 0,18
Huxnauit yposens (—1) 0,0 2,2 0,15

Cratuctuueckass 0o0pabOTKa TMOMYYEHHBIX  HOKCIEPUMEHTAJIBHBIX  JaHHBIX

npeacraBiaeHa B pucyHok 4.31 [93].

A B T D E F T H I J K L M N 0 P

1 X0 X1 X2 x3 | xix2 | xix3 | x26 |xxaa| X X: )& ) Y, )4 V> 52

2 1 K K K 1 1 1 K 0,27 0,27 0.27 6.1 | 16.08 16.00] 16,085 5E-05
3 1 1 1 1 -1 -1 1 1 027 027 0,27 18,2 18,4 18,3 183 0,01
4 1 -1 1 -1 -1 1 -1 1 0,27 027 0,27 17,1 17 17,2 171 0,01
5 1 1 1 -1 1 -1 1 -1 027 0,27 0,27 16,9 16,8 16,7 16,8 0,01
6 1 -1 -1 1 1 -1 -1 1 0,27 0,27 0,27 154 15.5 15.3 154 0,01
7 1 1 B 1 1 1 1 1 0,27 0,27 0,27 17,5 17.4 17.6 175 0,01
8 1 -1 1 1 1 1 1 -1 027 027 0,27 16,4 16.3 164 | 16,36667| 0,003333
9 1 1 1 1 1 1 1 1 027 027 0,27 17,2 17,1 17,1 [ 17,13333[ 0,003333
E 1,215 0 0 0 0 0 0 075 | 073 | 073 157 158 15.6 157 0,01
11 1 1,215 0 0 0 0 0 0 075 | 073 | 073 | 1838 18,8 18,7 [ 1876667 0,003333
12 1 0 1215 0 0 0 0 0 073 | 075 | 073 16.4 16.3 164 [ 1636667 0,003333
13 1 0 1,215 0 0 0 0 0 073 | 075 | 073 | 171 17 17,2 171 0,01
E 0 0 1215 0 0 0 0 073 | 073 0,75 17,1 17 17,1 [ 17,06667 0,003333
15 1 0 0 1,215 0 0 0 0 073 | 073 0,75 16,8 16,7 16,9 16,8 0,01
16 1 0 0 0 0 0 0 0 073 | 073 | 073 17.9 17.8 179 [ 17,86667] 0,003333
17 | 254.3517| 8507667|  1,006| -2,200| -3,84833| 0,951667| 1,73425) 1,181667| 0,01895| -1,46105 -0,86905(¥xi*yep TS, | 010005
18 15| 10,95245| 10,95245| 10,95245 8 8 8 8] 43727 43721| 43707302 S, e 0,01
19 [ 17,15022] 0,776782] 0,001852] -0,20160] -0,48104] 0,118958] 0,216761] 0,147708] 0,004334] -0,33413| -0,19674|bi G 0,09995
20 0000667 0,000667 0,000667 1 2
21 s 0,00667| 5°¢» 3 | 0008893 000809 001218 000609 0,008337 0016675 0,008337 00667 0015254 0,001525 0001525 N 15
22[ 095 sfp,2 | 0094304 0078038 0,110363 0078038 009131 0129132 0,00131 0,258263 0,123506 0,030056 0,039056 G, 0,3346
23] /1, 30| 1, 181,8601 0953860 0,83227 2,584504 2584504” 0526823 0921217 2374126 0571929 0,035089 8555144] G-G,, | -0,23465
24 mp 2,04 1ty | 1798201 7913868 -120773 0544504 -151318 -1,51318 -1,11878 0334126 -1,46807 -2,00401 6515144| Buieod |mucn.

25 (G= G ) |oaop

Pucynox 4.31 — [IpoBepka BOCIIPOU3BOIUMOCTH PE3YJIHTATOB UCCIEAOBAHMUS C

nomMoubio kpurepusa Koxpena
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AZexkBaTHOCTb MoOJenu omnpenensuiace 4yepe3 F-kpurepuin @umepa. Hrorom

CTaTUCTUYCCKOI'O aHalIn3a JaHHBIX,

9KCIICPUMCHTOB, CTAJIO ITIOCTPOCHUC PETPCCCUOHHOT'O YPABHCHUA

taz3X;X3 + a23X, X, X3 + a11X% + QZZX% + a33X§

a—6
x, =2
1 6
v—-2,4
X, = -
2 0,2
h—18
X = ——
3 3

=0,167a — 1;]
=5v—12;
= 0,33h — 6.

IMOJIYYCHHBIX B XOJAC PaHAOMU3UPOBAHHBIX

(4.25)

(4.26)

3HAYUMOCTh KOB(i)(bI/II_II/IGHTOB L OIIPCACIICHUA CTCIICHU BJIMAHUSA Pa3JIMYHBbIX

(GakTOpoB Ha BBIXOAHOW TMapaMeTp OLEHUBAIOCHh MO KpuTeputo CTbroAeHTA.

KosdduiuenT ABasgeTcs 3Ha4MMBbIiA IIPH BBIIOIHEHNH yCI0BuA t < tp ,, (Tabmuua 4.10).

Tabnuua 4.10 — IIpoBepka korpdunrieHToB perpeccun 1no kputeputo CTbrogeHTa

Tabmuunoe
Koa¢pdunuentsl| Yucnennoe SraIEHHe Ko ITpoBepka
s urmenta ti — tip
perpeccun 3Ha4YCHUEC t; CrbiofienTa 3HAYUMOCTH
tp
b 17,15022 181,8601 2,0400 179,8201 3HAYUMBIH
b 0,776782 9,953869 2,0400 7,913869 3HaYUMBIH
b> 0,091852 0,83227 2,0400 -1,20773 Hesnaunmbrii
b3 -0,20169 2,584504 2,0400 0,544504 3HAYNMBIi
b,, -0,48104 2,584504 2,0400 -1,51318 He3nauumsrit
b, 0,118958 0,526823 2,0400 -1,51318 Hesnaunmbrii
b,, 0,216781 0,921217 2,0400 -1,11878 Hesnaunmerit
b,,; 0,147708 2,374126 2,0400 0,334126 3HAUYNMBIi
b1 0,4334 5,571929 2,0400 3,531929 3HAYMMBIHA
b2 -0,33413 4,235089 2,0400 2,195089 3HaYUMBII
b33 -0,19874 8.555144 2,0400 6,515144 3HAYMMBIIT

C ydeToM perpeccuoHHbIX K03 pUieHToB ypaBHeHuUE (4.25) mpuHUMAET BU

Y (X1, X5, X5) = 17,15022 + 0,776782X, — 0,20169X5 +
+0,147708X, X, X5 + 0,4334X2 — 0,33413X2 + —0,19874X2

(4.27)
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B packoaupoBaHHOM BHE:
Y(a,v,h) =17,15022 + 0,776782(0,167a — 1) — 0,20169(0,33h — 6) +
0,147708(0,167a — 1)(0,33h — 6)(5v — 12) + 0,4334(0,167a — 1) —
0,33413(5v — 12)? + —0,19874(0,33h — 6)? (4.28)
[Tocne BBINMONHEHUSI COOTBETCTBYIOIIMX MpeoOpa3zoBaHuil ypaBHeHue (4.28)
MO>KHO 3alKCaTh:
Y(a,v,h) = 0,012087a? — 0,021643h? — 8,35325v% + 0,040701ahv —
0,097682ah — 0,740017av — 0,243718hv + 1,761008a + 1,305376h +
44,52684v — 47,887358. (4.29)
VYpaBuenue (4.29) umeet BU:
- IpY (PUKCUPOBAHHOM YTJI€ HAKJIOHA paMbl OOpOHBI & = 6 rpaj,
Y(v,h) = —0,021643h? — 8,35325v2 +
+ 0,7192h + 40,08673v — 36,886; (4.30)
- Ipy (PUKCUPOBAHHOW CKOPOCTH JIBUKEHUA TpakTopa v=2,4 m/c
Y(a,h) = 0,01208a? — 0,02164h* — 8,3532v2 + 0,0407ahv — 0,0976ah —
—0,74001av — 0,24371hv + 1,76101a +
+1,3056h + 44,526v — 47,887 (4.31)
- ipu (PUKCUPOBAHHOU TIIyOMHE 00paboTku mouBsl £=0,18m
Y(a,v) = 0,01208a? — 8,353v? —
—0,7326av + 1,743a + 44,48v — 47,653 (4.32)

Pucynok 4.32 wurocTpupyeT pe3yJbTarhl pacuéTa o ypaBHeHusiM (4.30-4.32)
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Pucynok 4.32 — I'padmueckast uHTEpIIpeTalusi 3aBUCUMOCTH CUJIOBOTO BO3CHCTBUS Ha

nepeaHue Koieca Tpaktopa «bemapyc-82.1»
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Ha pucynke 4.32 0ToOpakeHbI CIEAYIOIINE 3aBUCIMOCTH CUJIOBOT'O BO3/ICHCTBHUS
Ha nepeaHue koieca Tpaktopa «benapyc-82.1»:

a) OT CKOPOCTH JIBIDKCHMSI TPAKTOpa M TIyOMHBI O0OpaOOTKU MOYBHI MPHU yTJIE
HaKJIOHA paMbl OOPOHBI (=6 Tpan);

0) OT yrijla HaKJIOHa paMbl OOPOHBI M TITyOMHBI 0OPAOOTKH MOYBKI MMPU CKOPOCTH
nepeMelieHus arperara (v=2,4 m/c);

B) OT CKOPOCTH NEPEMEIIECHHs] TPAaKTOpa M yrja HAaKJIOHAa paMbl OOpPOHBI MpHU
riryouHe xoaa padounx opranos (h=0,18 m).

Ananmu3 rpaduKoB, MPEJACTABICHHBIX HAa pUCYHKE 4.32, TO3BOJISAET BBHISIBUTH
KJIFOUEBbIE 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIs1 UCCIIEyEMOTIO MPOoLEcca:

- mpu (UKCUPOBAHHOM YIJIE HaKJIOHAa pambl OOpPOHBI 0=0 Tpaa CHIOBOE
BO3JICMCTBHE Ha IepeaHue Koseca Tpakropa «bemapyc-82.1» Bo3pacraer ¢ 17,3 kH npu
CKOPOCTHU JBMXKEHHS TpakTopa 2,2 M/C U IOCTUTAeT MakcUMaibHOro 3Hauenus 18,3 kH
IpU CKOpOCTU JBUWKeHusa 2,45 m/c. [lanbpHeinee yBelIWYe€HUE CKOPOCTH JIBHXKCHHS
TPaKTOpa B UCCIIEyEMOM JIMaIa30He MPUBOAUT K CHUKEHHUIO CUIIOBOTO BO3ACHCTBUS Ha
nepeaHue Koueca tpakropa «benapyc-82.1» Ha 7%. CuiioBoe BO3A€CTBHE HA MTEPEIHUE
KoJieca TpakTopa «benapyc-82.1» cHmxkaercst Ha 11% napabonnyecku npy yBEJIUUECHUH
TIIyOrMHBI 00paOOTKHU TTOUBBHI;

- TpU YCIOBUU TIOCTOSTHHOM CKOPOCTH TMepeMeneHus arperara (v=2,4 wm/c)
BHEJIpEHUE Pa3pabOTaHHOIO YCTPOMCTBA MO3BOJISIET HAPACTUTh YCHIIME HA MEPEIHUX
IBIKHTEISIX Ha 16 %. AOcomoTHbie 3HauYeHHs u3MeHWIuch ¢ 15,8 mo 18,4 xH npu
BapbUpOBaHUU Ir1yOuHbI Bcnamku B npeaenax 0,15-0,21 m. B To ke Bpems, yBenuueHue
CKOPOCTHOTO PEeKHMMa B 33JaHHBIX TPAHUIAX JIEMOHCTPUPYET OOpaTHYIO 3aBUCHUMOCTbD:
Harpy3ka Ha nepeHio och TpakTopa «benapyc-82.1» ymenbinaercs Ha 6%.

- B xone sxcniepuMeHTaNnbHBIX UCCIEIOBAHUMN MPU CTAOUIM3UPOBAHHOM ITyOuHE
xona pabouux opradoB (4#=0,18 M) ObUTIO BBISBIEHO, YTO MAKCHUMAJIbHBIA MPUPOCT
Harpy3KkH Ha MepeiHue KoJieca Tpaktopa (gocturatomuii 20%) HabmrogaeTcs B peKuMe
JBIDKEHHUSI CO CKOPOCThIO 2,2 M/C W yIJIe HakJioHa paMbl, paBHOM 12°. [lanmbHeiiiiee

YBEJIMUYEHUE CKOPOCTH JBMKECHHS TPAKTOpa U yIia HAKJIOHA paMbl OOPOHBI MIPUBOIAT K
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CYMMapHOMY CHIDKEHUIO Harpy3ku 10 7%. B ucciegyemMom uHTEpBaie poCT CKOPOCTU
JBIDKEHUS TPAKTOPA MOAUYUHSICTCS MapadoIndecKOl 3aBUCUMOCTH.

Jlns  ompenencHus BIMSHHUS KOHCTPYKTHBHO—TEXHOJOTHYECKHX IapamMeTpoB
KOPPEKTOpa-paclpeIeTUTEIIs CUIIOBON HATPY3KH Ha BETMYUHY HATrPy3KH MPUXOSAIICIHCS
Ha paboume opranbl OOPOHBI OIPEIeTICHB OCHOBHBIC (DaKTOPHI, BIUSIONINE HA KPUTEPHH
ONTUMHU3AIMNA W3y9aeMOro Mpollecca, a TaKKe YPOBHU WX BapbHpoBaHHs (OT yria
HaKJIOHA CeKIUHU OOpoHBI) [55, 63].

dakrtopamu ObUTM BBIOpaHBI X; —Q, X, —V U X3 —h. Pesynprupyromieit
¢dbyHnkuueii Beiopana Y; — P, rue:

- @ — YroJI HaKJIOHA paMbl OOPOHBI, TPA;

- V — CKOpPOCTb JIBHXKEHHUSI, M/C;

- h — rmy6uHa 00pabOTKH TIOYBKI, CM.

- P — cunoBas Harpy3ka Ha UCIIOJHUTENbHbIE (paboune) opranbl 00poHsbl, KH.

[IpeaBapuTenbHbIC UCCASAOBAHMS MTOKA3AIH, YTO QYHKIIMHA OTKIIMKA UCCIIETYEMbIX
BXOJIHBIX (JaKTOPOB UMEIOT TPU YPOBHS BapbHpoBaHus (Tabsuma 4.11).

Tabnuua 4.11 — @akTopsl U YPOBHU UX BapbUPOBAHUS

dakropbl X1 X2 X3
Bepxuuii yposens (+1) 12 2,6 21
OcHoBHo# ypoBeHb (0) 6 2,4 18
Hwxnuit yposens (—1) 0 2,2 15

TO4YHOCTH TPOTHO3UPOBAHUS M MOJEIUPOBAHUS HArPY30UHBIX XapaKTEPUCTHUK
KOPPEKTOpa-pacipeIeUTels CUIOBON HAarpy3Ku MPULEITHON OOpPOHBI 0OecrieunBaeTCs
MPUMEHEHUEM PETPECCUOHHBIX 3aBUCUMOCTEN, YCTAHOBJICHHBIX AKCIEPUMEHTAIbHBIM
nytem. Jlanubni mnoaxon 3ddexTuBeH Onarogaps BO3MOXKHOCTH BCECTOPOHHETO
onmucaHus OOBEKTa MCCIICAOBaHUS TPU HEYKOCHUTEIHHOM CIIEJOBAHUM IPOTOKOITY
aKTUBHOTO JKcrHepuMeHTa. /[ BbIpaOOTKM AabHEHINEN CTpaTeruu MCCIACAOBAHUN H
MOCTPOCHUSI MaTeMaTU4YECKOW MOJEIu Tmpolecca ObUT MPUMEHEH METOJ MOJHOIO
(bakTopHOro s3KCciepuMenTa. B xoje nuccnegoBanus mpoBepKa rMIoTe3bl 0 TOMOT€HHOCTH

JUCIIEpCUM OCylIeCTBIsIach ¢ mpuMeHeHueM kputepusi Koxpena (pucynok 4.33) [93].
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A B © D E F G H L J K L M N 0 P

5
1 X0 X1 X2 X3 | X1X2 | X1X3 | X2X3 |X1X2X3 Xl X X Y | ¥, Y > 52
2 1 K] R K] 1 1 1 K] 0,27 0,27 0,27 3.1 3.08 3.00 800l 1E04
3 1 1 1 1 1 1 1 1 0,27 0,27 0,27 10,2 10,1 10,3 10,2 0,01
4 1 1 1 1 1 1 1 1 0,27 0,27 027 9,1 9 9,2 9,1 0,01
5 1 1 1 1 1 1 1 1 0,27 0,27 0,27 10,3 10,4 10,2 10,3 0,01
6 1 1 1 1 1 1 1 1 0,27 0,27 0,27 104 10.5 10.3 10,4 0,01
7 1 1 1 1 1 1 1 1 0,27 0,27 0,27 8.5 8.4 5.6 85 0,01
8 1 1 1 1 1 1 1 1 0,27 0,27 027 114 113 114 | 11.36667] 0,003333
9 1 1 1 1 1 1 1 1 0,27 027 027 11,7 11,6 | 1165 1165 00025
10 1 1,215 0 0 0 0 0 0 0,75 073 | 073 8.7 8.8 8.6 8.7 0,01
11 1 1,215 0 0 0 0 0 0 0,75 073 | 073 9,3 9,8 9,7 [ 9766667 0,003333
2] 1 0 -1,215 0 0 0 0 0 0,73 0,75 0,73 7.4 7.3 74 [ 7,366667] 0,003333
13 1 0 1,215 0 0 0 0 0 0,73 0,75 0,73 10,1 10 10,2 10,1 0,01
E 0 0 1,215 0 0 0 0 073 | 073 0,75 9,1 9 9,1 [ 9,066667| 0,003333
15 1 0 0 1,215 0 0 0 0 073 | 073 0,75 8,2 8,1 8,2 | 8166667| 0003333
6] 1 0 0 0 0 0 0 0 073 | 073 | -073 7.9 7.8 7.0 | 7.866667] 0003333
17| 140,64| 2,989333] 8,547667| 3,133167| 1,273333| -4,92667| 1,180333 3,093333| 4,270133| 2,790133|  2,4448|¥xi*yep Ys, | 0092
18 15| 10,95245| 10,95245| 10,95245 8 8 8 8| 43r27| a3rer|  a3727|TNin2 S, 0,01
19| 8,580415| 0,272937| 0,780434| 0,28607| 0,159167| -0,61583] 0,147542| 0,386667| 0,976544| 0,63808| 0,559105|0i G 0,107991
20 0,000667 0,000667 0,000667 1 2
21| 5.7 | o0008173] 5%, | 0008231 00056367 0,011273 0,005636 0,007717” 0,015433 0007717 0,061733 0,014118 0001412 0001412 N 15
2| 0,95 sfb,) | 0,000725 0,075077 0,106174 0,075077 0,087845 0,124231 0,087845 0,248462 0,118819 0,037574 0,037574| G, 0,3346
2| 7 30| &, 94,57559 3,635456 7,350503 3,810377 3,810377° 0,181191 4957164 1,679577 1556241 8,218768 16,98206| G-G., | -0.22661
24 nmp 2,04 t,-1, | 9253559 1595456 5310503 1770377  -1,85881 -1,.85881 2,917164 -0,36042 -0,48376 6,178768 14,94208| Brieod |mucn.
25 (G< G ) |onHop
26

Pucynok 4.33 — [IpoBepka BOCIIPOM3BOIUMOCTH PE3YJIBTATOB UCCIEA0BAHUSA C

noMouisto kputepus Koxpena

B pesynpTaTe perpecCMOHHOTO aHaiM3a MOJYYeHO YpaBHEHHE, OIMMCHIBAIOIIEE
3aBUCUMOCTh CHJIOBOM HArpy3Ku Ha HCHOJHUTEIbHBIE (paboumne) opraHbl OOPOHBI OT
UCCIeyeMbIX (PaKTOPOB.

Y(X1, X5, X3) = by + b1 Xy + by X, + b3 X35 + b, X1 Xy, + b3 X X5 +
+by3 X, X5 + bip3X Xy X3 + by X3 + byy X5 + by3X3. (4.33)
3HAYUMOCTh KOA(DPHUITMEHTOB PETPECCUU OMPEILISIIACh C TIOMOIIBIO t-KpUTEpUs

Crpronenra (Tabmuma 4.12).

Tabnuua 4.12 — IIpoBepka korpduirieHToB perpeccun no kputeputo CTbrofeHTa

[IpoBepka k03 puLIHEHTOB perpeccuu mo
kputepHio CTbloJIeHTa
Tabnuunoe
Yucnennoe
Koapduuments! | 3HaueHue SHATICHIE ITpoBepka
03 H koa¢dunrenHTa ti — tp pOBep
perpeccuu t; 3HAYUMOCTH
CrproneHTa
tip
1 2 3 4 5 6
by 8,580415 94,57559 2,0400 92,53559 3HAYUMBIi
b 0,272937 3,635456 2,0400 1,595456 3HAYUMBIi
b> 0,780434 7,350503 2,0400 5,310503 3HaYMMBIi
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[Tponomkenue Tabnuipt 4.12

1 2 3 4 5 6

b3 0,28607 3,810377 2,0400 1,770377 3HAYUMBIN
by, 0,159167 3,810377 2,0400 -1,85881 Heznaunmbiii
b, -0,61583 0,181191 2,0400 -1,85881 Hesnaunmerii
b, 0,147542 4,957164 2,0400 2,917164 3HAUYUMBIH
b,y 0,386667 1,679577 2,0400 -0,36042 He3nauumsiii
b1 0,976544 1,556241 2,0400 -0,48376 Hesnaunmelii
b2 0,63808 8,218768 2,0400 6,178768 3HAYUMBIH
b3 0,559105 16,98206 2,0400 14,94206 3HAYUMBIH

B packoanpoBaHHOM BHUJE yYMTHIBas CUCTEMY ypaBHeHUU (4.35), BbIpakeHHE

(4.34) npuHUMaET BU:
P(X;, X3, X3) = 8,580415 + 0,272937X; + 0,780434X, + 0,28607X; +
0,147542X,X; + 0,63808X3 + 0,559105X3 (4.34)

X, =£2=017a - 1;
6
_v-24

X, =720 = 50 - 12; (4.35)

X, =22 =033n-06.
3

P(a, v, h) = 8,580415 + 0,272937(0,17ac — 1) + 0,780434(5v — 12) +
+0,28607(0,33h — 6) + +0,147542(5v — 12)(0,33h — 6) + 0,63808(5v — 12)% +
0,559105(0,33h — 6)2 (4.36)

[IpoBens maTemMaTuueckue BbIYUCICHUS yYpaBHEeHHE (4.36), moaydaem

P(a, v, h) = 119,85 + 0,0464a — 77,085v — 2,6996h + 0,243vh + 15,95v2 +
0,061h% (4.37)
Ucnone3yss monenupoBanue (pucyHku 4.34-4.36), ycTaHOBUM 3aBUCHMOCTh
Harpy3ku Ha padounii opran quckoBoi 6oponbl BJIT—-3 oT u3aMeHeHns KOHCTPYKTUBHO-
TEXHOJIOTMUECKNX  TMapaMeTpoB  pa3pabOTaHHOTO  yCTpoWcTBa.  PesynbTaTh

MOJCIUPOBAHUA JIATYT B OCHOBY OIIPCACICHHA OIITUMAJIBHBIX PCKUMOB €TO pa6OTI)I.
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Pucynox 4.34 — 3aBUCHMOCTb CHUJIOBOI HAarpy3Ky Ha UCHOJIHUTEIbHBIE (pabouue)
opraHbl 0OpOHBI MPY (HUKCUPOBAHHOM 3HAUCHUH TITyOUHBI 00padOTKU

nmouBbl h = 18cM OT CKOPOCTH IBIKEHUS M yTJIa HAaKJIOHA OOPOHBI

DKCcnepuMeHTAIbHBIEC HUCCIIEOBAaHUS MOKa3aau (pUCyHOK 4.34), uro Haubosbliee
YBEJIIMUCHUE CHUJIOBOM HArpy3Kd Ha UCIOJIHUTEIbHBIE (pabouue) opraHbl OOpPOHBI

(buKcupyeTcs mpu yrie HakioHa OOpoHbI 12 rpaa. U MOXET MPEBBIIIATH UCXOTHOE

3HaueHue Ha 47%. YBennueHue CKOPOCTH JBMKEHHUS TOYBOOOpaOATHIBAIONIETO arperar

B HCCIICAYCMOM  AHAIla30HC

IIO3BOJICT  ITOBBICHUTH

CWJIOBYIO HAarpy3Ky Ha
UCIIOJIHUTENbHBIE (pabouune) opransl 6opoHs 10 13.2xH.
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Pucynok 4.35 — 3aBUCMMOCTh CUJIOBOM Harpy3Ku Ha UCHOJHUTENbHBIE (paboyre)

opraHbl OOpOHBI MPU GUKCUPOBAHHOM 3HAYEHUU CKOPOCTH JIBMXKEHUS v = 2,4 M/c

OT TITyOUHBI 00pabOTKH MOYBHI U YIJIa HAKJIOHA OOPOHBI
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[Ipu (¢uUKCUPOBAHHOW CKOPOCTH JBIDKCHHS OJKCIUTyaTalusl TPejIaraéMoro
YCTPONCTBA MO3BOJISIET YBEIUNYUTh CHIIOBOE BO3JICHCTBHE HA PabOYMii OpraH ITHCKOBOU

o6oponsl BJIT-3 mo 12,5 xH mpu yrie HakioHa OopoHsl 12 Tpaja, 4TO IMO3BOJISET

yBEIMYUTh TIyOuHy 00pabotku mouBsl n0 0,21 m. JlanbpHeilmee yBenuyeHHe yria

HaKJIOHA OOPOHBI HE MPUBOAMT K MOBBIIIICHUIO HATPY3KH HA UCIIOIHUTENbHbIE (paboune)
opraHbl OOpOHBI.
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Pucynoxk 4.36 — 3aBUCHMOCTb CHUJIOBOI HAarpy3Ky Ha UCHOJIHUTEIbHBIE (pabouue)

oprasbl OOpOHBI PU (PUKCUPOBAHHOM 3HAUEHUH yTJIa HAKJIOHA paMbl OOPOHBI @@ = 4°
OT CKOPOCTH JIBJKEHUS U TITyOUHBI 00paOOTKH TTOYBBI

AHanuzupys

IIOJIYYCHHBIC  JAHHBIC HGO6XOI[I/IMO

OTMETUTb, 4YTO IpPHU
(UKCUPOBAHHOM 3HAYEHUU YIJIA HAKJIOHA pamMbl OOPOHBI YBEJIMYEHUE CKOPOCTH

JBIDKEHUS 0 2,6 M/C TO3BOJISICT MOBBICUTh HATPY3Ky Ha paboumii opraH IHCKOBOU

oopousl BAT-3 10 23% wu perynupoBarh TiyOMHYy 0OpaOOTKHM IMOYBBI B 33JaHHOM
JarnasoHe.
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5 QKOHOMMNYECKASA U TOIVIMBHO - DQHEPTETUYECKASA OLHIEHKA
BBITIOJIHEHHBIX UCCJIEJIOBAHUI

[Tpu onenke 3¢ HeKTUBHOCTH MPOBEACHHBIX UCCIIEIOBAHMI 32 OCHOBY Yallle BCETO
UCIIOJIB3YIOTCS JIBA M0JIX0/1a KOTOPbIE OMHUPAIOTCS Ha CIEAYIONINE HICTOYHUKHU:

- TIpM PKOHOMHUYECKOM oreHke 3a ocHoBy Oepércsa - [OCT 23730-88. Texnuka
CEJIbCKOXO3SIIICTBEHHAss. MeToAbl 3KOHOMUYECKOM OLEHKH YHHUBEPCAIBHBIX MAIIMH U
TEXHOJIOTUYECKUX KOMILIEKCOB [3];

- MpU TOIUIMBO-3HEPIeTHUECKOW OILIEHKA 3a OCHOBY OepyTca- Meronuueckue
PEKOMEHJalMK, 10 TOIUIMBHO-3HEPI€TUYECKON OLEHKE, CEJIbCKOXO3AMCTBEHHOU
TEXHUKH, TEXHOJOTUYECKHUX IIPOLIECCOB U TEXHOJIOTUI B PACTEHUEBOCTBE.

Hcnonb3oBaHue  BhIIE  HAa3BaHHBIX IMOAXOJOB  IO3BOJSET  OINPEACIIUTH
3¢ (HEKTUBHOCTH IPOBEIEHHBIX UCCIIEIOBAHUI:

- IPY YKOHOMHUYECKOU OLIEHKE B pyOJIEBOM SKBUBAJICHTE;

- IIPH TOILIMBO-YHEPreTUYECKON oLleHKe B M J[xk.

[Ipu >TOM HEOOXOAMMO OTMETUTh, YTO TIPU HCIOJIL30BAHUH PYyOIEBOTO
HKBUBAJICHTA HE BCETJa BO3MOXHO OLCHUTh BIUSIHUE PHIHOYHBIX OTHOIIEHUN, KOTOPbHIC
CYILIECTBEHHO BIIUSIIOT Ha KOHEYHBIN pE3yJIbTar.

Hcnonb30BaHWe HHEPreTHUYECKOrO TOKa3aTelsl B KAauyeCTBE KPUTEpPHUS MaeT
CJIeIyIOIME TPEUMYILECTBA:

- OTCYTCTBUE TIPSIMOU 3aBUCUMOCTH OT TTOJIUTUKH IIEHOOOPA30BaHUS;

- TIO3BOJIIET Tepexo]i K oieHke 3((EKTUBHOCTH MPOU3BOJCTBA B JICHEKHOM
BBIpAKEHUMU.

DHEpPreTUYeCcKuil aHalu3 B KOHEYHOM HWTOrE HE 3aMEHsEeT, a JOMOJIHSET U
pacupsieT BO3MOXHOCTH 0o0Jjiee AeTaAIbHOI0 SKOHOMUYECKOTO aHaIK3a, YTO MO3BOJISET
HAaXOJUTh HOBBIE CIOCOOBI HSKOHOMHUHM DJHEpPro3arpar, 3a CYeT NPUMCHCHUS
HHEProcOeperaroux TEXHOJIOTHI U CPEJCTB MEXaHU3ALIUH.

Ucxonuble paHHbIe [Is1 pacuéra B3SAThl M3 MPOBEACHHBIX XPOHOMETPAXKHBIX
HabmoaeHuit 3a padotoit MTA. Mcxozs U3 BBIIEU3I0KEHHOTO, pacdéT 3(PEeKTUBHOCTH

BBITIOJIHEH 110 METOoauKe [3].
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JInst 3aTpat xKUBOTO TpyAa:

B, =2~ (5.1)

/I , — YHEPTETUUYECKUM SKBUBAJICHT KUBOTO Tpyaa, MJIx/4;
Ny — YACJIO OCHOBHBIX TPAKTOPUCTOB, YET;
W.,, — mpousBoautensHOCTh MTA, Ta/4.

JI71st IpsSIMBIX 3aTpaT SHEPTUU:

E, =H, - (a, + f;) (5.2)

rae H, — pacxox tormBa, Kr/ra;
a, — Terocoepxanue Tormaa, MJx/kr;
fr — KodhUIMEHT, YYUTHIBAIOMIMK JOMOJHUTEIbHBIE 3aTpaThl SHEPIHUH Ha
MIPOU3BOJICTBO TOIUIMBA, MJIK/KT.

VYnenbHasi 3HEpPro€MKOCTh TpakTopa B pacuére Ha 1 yac paboThl TpakTopa

paccuuThIBaeTCs 1Mo hopmylie:

_ My Crp* (Kp+ K+ Kpp)

E
T 100-Ty,

(5.3)

rae K;, K., K;, — OoTunCiIieHHs Ha pEHOBAIMIO, KANUTAIbHBIA M TEKYIIMH PEMOHT

P
HYHEPreTUYECKOr0 CPEICTBA;
M, — Macca 3HepreTu4ecKkoro CpeacTBa, Kr;

Crp — DHEPreTUYECKUIA SKBUBAICHT SHEPTETUYECKOTO CPenCTBA, MJK/KT;

T, .— rozioBas 3arpy3ka TpakTOpOB, Y.

VY nenbHas SHEPTOEMKOCTh CEIbCKOX034MCTBEHHOM MAIIUHEI [3]:

E _ MM'HM'((DM'HDMK)
M 100-Typ

(5.4)

rae M,, — Macca ceabCKOX035MCTBEHHON MAIIMHBI, KT
[1,, — PHEpPTreTUYEeCKUM SKBUBAJICHT CEIbCKOXO3SIMCTBEHHOM MaInHbl, MJK/KT;
D, O, — OTUHCITICHHS HA PEHOBALINIO, KATUTAIBHBIN U TEKYLIHI PEMOHT TPaKTOPOB, %o;
T, — TOOOBas 3arpy3Ka CeJIbCKOX035IMCTBEHHON MAIlIWHBI, Y.
CymMapHasi 3HEPTOEMKOCTh YHEPTE€TUYECKOTO CPEACTBA U CEIIbCKOX03SIMCTBEHHOM

MallliHbI B pacuére Ha 1 ra:
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E,+E
Epy = W (5.5

COBOKYITHBIE WX MTOJIHBIE YHEPrO3aTPaTh:

En =E;+Ex+E (5.6)

DKOHOMHIO MOJHBIX AHEPro3aTpaT npejjaraeTcs paccuuTars no hopmyle:

AErp = Eryp — Ernn (5.7)
rjie Etyp — COBOKyIHBIE 2HEpro3aTparhl HOBOM MaiuHbl, MJ[x/ra;
Etnn — cOBOKyIHBIE 3HEpro3aTparsl 0a30B0il MammHbl, M/Jx/ra.

[TpousBenem pacuersl 3(pPEKTUBHOCTH KCIOIB30BAHUS HA MOATOTOBKE MOYBHI K
MOCEBHBIM pab0OTaM MAIIMHHO-TPAKTOPHBIM arperaroM B CEpUMHOM HCIIOTHEHUH U
HKCIIEPUMEHTAJILHOTO C YCTAHOBJIEHHBIM KOPPEKTOPOM-PACHpPEIETUTENEM CUIOBOU
Harpy3KH.

JIs1 cepuitHOTO MalIMHHO-TPAKTOPHOTO arperara B coctaBe Tpakropa MT3-82 u
oopounsl B/[T-3:

1. En=7,4-(42,7+10) = 389,98 M]Ix/ra;

2. Bum—on = 0.47MJlx/ra;

3 ETC_316O-86-(10+14,9) — 61.8MJTic/ra:
100-1095

4 EMC_195-1328-(14.2+7) — 366.0MJTi/ra:

100-150

_Emct+Enpc_61,8+366,0
w

6. Eimc= Enct ExctEmpe= 389,98+0,47+158,4 = 548,85 Ml x/ra.

5. ETHpC

=158, 4MJlx/ra;

J171s1 SKCTIEpUMEHTAIBHOTO MAIIMHHO-TPAKTOPHOTO arperara:

1. E»=6,8:(42,7+10) = 358,36 M/Ixx/ra;
2. Ex

—LL28 _ 0 43MTx/ra;
2,93

3 ETa_3200-86-(10+14,9)_61 ,8MI[)K/F21;
100-1095

4 Enpcﬂ—lgs'1328'(14'2”)—366,0MI[>K/ra;
100-150

_EmctEnpc_61,8+360,0
w 2,93

6. Eumw= Ent ExutEmpn=358,36 +0,43+143,95= 502,74MIx/ra;

5. ETnpc

=143,95MTx/ra;
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CnenoBarenbHo, AE=548,85-502,74=46,11 M]Ix/ra;
[Tony4yeHHbIE pE3yNbTATHl TOIUIMBHO-IHEPTETUYECKONW OIICHKH TIPOBEIEHHBIX
WCCJICIOBAHMI MPEACTaBICHBI B Ta0OHIE 5.1.

Tabnuna 5.1 - TormmBHO-3HEPreTUYECKas OLIEHKA MPOBEIEHHBIX UCCIICIOBAHUN

ITapamerpsr, MIx MTA xnacc 1,4
Cepuiinbiit IIpeAJIaracMblit
[Ipsimbie 3aTpaThl 389,98 358,36
3arpatsl )KMBOTO TpyAa 0,47 0,43
Cymmapnas sueproémkocts MTA 208,2 191,11
COBOKYIIHBIE HHEPrO3aTpPaThl 158.,4 143,95
DKOHOMHMS MOJHBIX SHEPro3arpaT 46,11

Ha ocHoBanuu mpuBeneHHBIX pacyeToB (Tabnuna S5.1) yCTaHOBIEHO, 4YTO
UCITI0JIb30BaHUE OOPOHOBAILHOTO arperara coctare Tpaktopa MT3-82 u 6oponsr b/ T-3
C MpeJIaraéMbIM YCTPOMCTBOM IO3BOJISIET CHU3UTD dHEpro3arpaTsl Ha 46,11 MJ[x/ra mo
CPAaBHEHUIO C CEpUHBIM BapuaHTOM. Mcnoab30BaHue npeaigaraeMoro 00poOHOBaILHOTO
arperaTa IO3BOJISICT TOJyYUTh TOJIOBOM JKOHOMHYECKHH 3(PpdekT B mepepacuére Ha
pyOnéBnIi sxBUBaneHT 92,4 pybo/ra. s KOX ¢ moceBHoil miomansio 500 ra oOmas
HKOHOMHUS OT MCIOJIb30BaHMsI OOPOHOBAIILHOTO arperara B coctaBe Tpakropa MT3-82 u
6oponbl B/[T-3 ¢ mpeaaraeMbIM yCTPOMCTBOM COCTABUT SKOHOMHUIO:

- mpsiMble 3aTpatel - 15819 M/Ix;

- 3aTpaThl )KUBOTO Tpyaa - 20 MJIx;

- cymMapHas 3HeproéMkoctb MTA - 8545 MJIx;

- DKOHOMUS MOJHBIX dHEepro3arpar - 23055 MJK;

- ro10BOM sKOHOMHUYECKUH A dexT - 46200 pyo.
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3AK/IIOYEHUE

B pesynbraTre TEOpETHMUECKMX W OKCIEPUMEHTAIBHBIX  HMCCIIEIOBAHUMN
c(OpMUPOBAHBI CIEAYIONUE OOOCHOBAHHBIE BBIBOIBI:

1. Ha ocHOBaHMM TIPOBEJICHHBIX HCCIEIOBAaHUN yCTaHOBJIEHO, yTo aojisi KOX B
MPOU3BOJICTBO CEIbCKOXO3IUCTBEHHOW MPOAYKIMH COCTaBisieT 10 25 %, mpu 3ToM
OCHOBHBIM 3HEPIreTUYECKUM CPEJCTBOM OCTAIOTCS TpakTophkl Kiacc 1,4...2. IloaroroBka
MOYBbl K TIOCEBHBIM paboOTaM OCYIIECTBISIETCS B OCHOBHOM OOpPOHOBAJIbHBIMU
arperaramMu B COCTaBe KOJIECHOTO TpakTopa benapyc u nuckoBoit 6oponst bJ[T-3.

2. B pesynbrare NpOBEAEHHOTO AHAIW3 PaHEE MPOBEICHHBIX HCCIEIOBAHUM
YCTAaHOBJICHO, YTO TMOBBICUTH 3(PGEKTUBHOCTh HCIOJIb30BAaHUSI OOPOHOBAIBHBIX
arperaToB U KaueCTBO MPOBOJUMBIX padOT BO3MOXKHO 3a CUET PEryJMPOBaHUS CUIIOBOM
HArpy3KH, TPUXOSAIICHCS Ha KoJieca SHEPreTUYECKOro CpPEeJCTBa U paboure OpraHbl
OOpOHBI.

3. C yu€toMm cnenuupuyuecKkux YCIOBUU pEruoHa MPEHJIOKEHO TEXHHUUYECKOE
pElIeHre MO3BOJISIONIee TPH HEOOXOAMMOCTU TepepaclpeesissTh Harpy3Ky BHYTPHU
OOpPOHOBAJILHOTO arperara B 3aBUCHUMOCTU (PU3MKO-MEXAHUYECKUX XapaKTEPUCTUK
MOYBHI.

4. Teopernueck OOOCHOBAHO M AKCIIEPUMEHTAJIHLHO TOJTBEPKACHO, YTO TPH
YCTAaHOBKE TMPEAJIaraéMoro YCTpPOMCTBAa MPOM3OLUIO MEpepaclpeeieHue Harpys3Ku
MEXy OIMOPHBIMH OCHOBAaHUSIMH DHEPTETUYECKOTO CPEJCTBA U pabOUYMMH OpraHaMu
6opownsl. [Ipu yBeIMueHUH IJIMHBI BBIX0JIA MITOKA OT CPEAHETO MOJIO0KEHUS (YCTPOHCTBO
He pabotaet) B npeaenax 0,21...0,37 M yBequueHHE HArpy3Kd Ha 3aJHUE JIBHXKUTEIH
TpakTopa coctaBuiio 50,5 %, 4TO MOBBIIAET TITOBO-CIIEMHBIE CBOKMCTBA TpakTopa. [Ipu
ATOM CUJIOBasi Harpy3Ka Ha 3aJIHMe CeKIuu 00poHbl yBemnumiach ¢ 5225 H no 11500 H
¥ CHU3WIACh Ha mepennue cekiuu 6oponsl ¢ 13025 H no 6000 H.

[Ipy yMeHbIIIEHUHU JJIMHBI BBIXOJA IITOKA OT CPEIHETO MOJIOKEHHs (YCTPOHUCTBO
He pabotaeT) B npeaenax 0,21... 0,09 M yBenuueHue Harpy3Ku Ha MepeTHUE JTBHKUTEIN

TpakTopa coctaBuio 17,63 %, 4To MO3BOJISET MOBBICUTH MPOJOJIBHYIO YCTOMYMBOCTH
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Tpaktopa. [Ipu 3TOM cuinoBas Harpy3ka Ha 3aJlHH€ CEKLIMM OOPOHBI CHU3MIAch Ha 3525
H u yBennuunace Ha nepennue cexiuu 6oponsl Ha 11275 H.

[Ipy m3MeHEeHUH yriia HakJIOHA paMbl B CTOPOHY 3aJHUX CEKLUHI B IMpelenax
0°...12° Harpy3ka Ha 3aJJHUE ABMKUTENIN TpakTopa yBeanuunachk Ha 51,23 %. [1pu atom
CWJIOBAasi Harpy3ka Ha 3aJHUE CEeKIIMU OOpOHBI yBennuuiaach Ha 5825 H u cHu3minach Ha
nepeaHue cekiuu 6oponsl Ha 7175 H.

[Ipn W3MeHeHun yriia HaKJIOHA paMbl B CTOPOHY NMEPEIHHMX CEKUUH B Mpeaesax
0°...12° Harpy3ka Ha NepelHHUE ABWKUTENU TpakTopa yBenumuwinack Ha 17,31 %. Ilpu
ATOM CHJIOBAs Harpy3Ka Ha 3aJIHie CeKIur O0poHbI cHU3MIach Ha 3325 H u yBenuuniiach
Ha niepeHue cekiu 6oponsl Ha 10875 H.

5. DOKOHOMHYECKAass ¥ TOIUIMBHO-DHEPre€TUYECKAas OLIEHKa IPOBEAEHHBIX
MCCJIEI0BAHMM NTOKAa3aJIa, YTO MPU padoTe OOPOHOBAILHOTO arperara B COCTaBe TPAKTOpa
MT3-82 u OGoponnt BJIT-3 ¢ mpemyaraeMbiM yCTPOWCTBOM TO3BOJISET CHU3UTH
sHepro3arpatel Ha 46,11 MJlx/ra 1mo CpaBHEHUI0O C CEPUHHBIM BAPHUAHTOM.
Hcnonb3oBanue mnpeiaraeMoro OOpOHOBAJIBHOIO arperata IO3BOJSET MOJIYYUTh
roJI0BOM 3KOHOMUYECKUM 3 PeKT B nepepacuére Ha pyOnEBLIi SkBUBaIeHT 92,4 pyO/ra.
Hmgs K®X ¢ moceBHor mromaapio 500 ra oOmas SKOHOMHS OT MCIIOJb30BaHMS
OOpOHOBaJILHOTO arperara B cocraBe Ttpaktopa MT3-82 u OGopoust BJIT-3 ¢
[IpeIaraéMbpIM YCTPOWCTBOM COCTaBUT:

- mpsiMble 3aTpatel - 15819 M/Ix;

- 3aTpaThl )KUBOTO Tpyaa - 20 MJIx;

-cyMMapHas d3HeproéMkoctb MTA - 8545 MJIx;

- DKOHOMUS MOJHBIX dHEepro3arpar - 23055 MJK;

-ro0BOM SKOHOMUYEeCKUH A PexT - 46200 pyo.
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c = 385316 730427 10.C. 3vbos

Aedcramrenes ¢ 1 3 no 02.08.2024

B RE Bt RE BE BE Rt BE KA B KR BY RE RE RE KRBT KR B RE R RE BY RE RR OB RR B RR BY RE RXORE KRBT KA BY KR KR RA RN KR RRORE KR
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Pucynok A.1 - [1atent P® na uzoOperenne Ne 2812473 «Jlorpy3ouHo-

pacrpeenstoliee yCTpOHCTBO JIsl TPUIEITHONM paMHOMN JUCKOBOM OOPOHBD»Y
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HA UBOBPETEHME

Ne 2821900

Pacnpeaessirone-aorpyskaouee ycTpoicTBo st
NPULENHOH PaMHOIi ITMCKOBOI OOPOHbBI

Tarentoobnanarens: Dedepanvroe 2ocyoapcmeeHHoe 0100cenHoe
obpazoeamenvroe yupescoeHue ebicuiezo 00pazoeanus
"JTAJIbHEBOCTOYHBIH I'OCY/JAPCTBEHHBIH
ATPAPHBIH YHHBEPCHTET" (RU)

Astops: Ky3neuyoe Eecenuii Eezenveeuy (RU), Il{lumos Cepeeit
Bacunveesuu (RU), Epmaxoe [enuc Bnaoumuposuu (RU),
HlIxonvnuukoe Iasen Huxonaesuu (RU), Illonuxkymuna Enena
Cepzeesna (RU), llanosa Enena Baraoumupoena (RU)

B B B B RE RE RE RE KRR OBR B RY RY RE RA RN RO OB ORORY RY RA KA RRRARR

3asska Ne 2023131290

IIpuopuTet usobperenns 30 HosiOps 2023 r.
JlaTa rocy1apcTBEHHOM perucTpannu

B l'ocynapcTBeHHOM peectpe n3o0peTeHuil
Poccuiickoii ®enepaunn 27 uioHs 2024 r.
Cpok AeHCTBHS HCKITIOUMTENBHOTO TIPaBa

Ha uzo6perenne ucrekaer 30 Hosiops 2043 r.

Pykosooumens @edepaivHotl ciyicobl

no unm eJL’leKmya/leOIi co6cmeenHocmu
SN pase s

T bIO
5 4790Ba0ie36E3 367304307 F0.C. 3y6o6

Bnaneney 3y6Q it CepreeBuy
Heicrantenes ¢ 1 123 no 02.08.2024
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Pucynok A.2 - [1atent P® na uzo0petrenne Ne 2821900 «Pacnpenensoie-

JOTPY>KaI0IIee YCTPONUCTBO IS IPUIIEITHOW paMHON OOPOHBD)
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HA MTOJIE3HYIO MOJEJIb

Ne 244122

KoppekTop-pacnpeneanreb CHI0BOI HATPY3KH B
0OpOHOBA/ILHOM arperate

Tarentoo6nanatems: DedepaibHoe zocydapcmeenHoe br0xicemHoe
obpaszosamenvHoe yupedcoeHue 6bicuie20 00pa306anus
"TATBHEBOCTOYHBIH I'OCYIAPCTBEHHBIH
ATPAPHBIH YHHBEPCHTET" (RU)

Aztoper: Il{umoe Cepzeit Bacunvesuu (RU), Kpueyya 3os
@eooposna (RU), Honukymuna Enena Cepzeesna (RU), Epmaxos
Menuc Braoumuposuu (RU), Illumosa Buxmopusa Andpeesna
(RU), Koponvkos Muxaun /Imumpuesuu (RU)

Bt BE RE R RE KA KA BT RE KRR RE KR R ORE RE RN R RE KRR RE KA RN ORE KA RE

3asmra Ne 2026106648
TIpuoputet mone3Hoi Mogenu 13 mapTa 2026 r.

JlaTa rocyapcTBEHHOI PETHCTPAIHE
B I'0Cy1apcTBEHHOM peecTpe MOIe3HbIX

Moeneit Poccuiickoit ®@eneparmu 17 nronst 2026 r.
CpOoK JeHCTBH HCKIIOUHTENIEHOrO IIPaBa
Ha T0JIe3HYI0 Mozenb ucrekaer 13 mapta 2036 r.

Pykoeooumens PedepaivHoll cryricovl
10 UHMENNEKMYATbHOI CODCINGEHHOCINU
NOKYMEHT nunnm}ﬁ%i%fuoﬂ NoANUCHIO

Ceprudmikar uoas7o‘é41fi'aa'Fzé1b4baa1se7smsos FO.C. 3yboe
Bnapgeney Cepreesuy

ReircTentenen ¢ 25 110 28.11.2026

Bt Bt Bt BE BE RS RE KR KR B BR BY B BE RE RE RE RE KR KM BN OBY B RY RE RE RE KA KR KR BN BX OB RY RY RE RE RE KA RN OBMRRRRRARM
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Pucynok A.3 - [TatenT Ha none3nyto mojenb Ne 244122 «KoppekTop-pacnpeaenuTenb

CHJIOBOM Harpy3Ku B OOPOHOBAJILHOM arperare»
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POCCHACKAR GENEPAIS

B Bt Bt B R

CBUAETEJIBCTBO

0 roCyJapcTBeHHOI perMcTpauuH mporpammsl ajas DBM

Ne 2024682338

IIporpamma pacuéTa TONJIMBHO-YHepreTHYeCKOil OIeHKH
padoTsl TpakTOpa Kiacca 1,4 Ha G60pOHOBAHUH

IIpaBoobanatens: PedepaivHoe 20cyoapcnmeeHHoe 0100XcemHoe
o0pasosamenvHoe yupescoeHue evbicuiezo 00pa3oeanus
«TATBHEBOCTOYHBIH I'OCYIAPCTBEHHBIH ATPAPHBIH
YHHBEPCHTET» (RU)

Asropst: IIfumoe Cepezen Bacunvesuu (RU), Kpueyua 30s @edoposna
(RU), IlIxonvnuxos Ilasen Hukonaeeuu (RU), Ilonuxkymuna Enena
Cepzeesna (RU), Boosenko Huxuma Maxcumoeuu (RU), Epmaxoe

Menuc Bnaoumuposuu (RU), Illumosea Buxmopus Auopeesna (RU)

3amexa Ne 2024681451

Jlata noctymnenns 19 ceHTﬂﬁpﬂ 2024 r.
Jlara rocy1apCTBEHHOH perHCTpallHH

B PeecTpe nporpamm a1 5BM 20 cenm;lép;l 2024 2.

Pyxoeooumens Dedepanvoii cnyxcovt

no uHﬂleﬂﬂeK”lyﬂJleOﬁ cobemeennocmu

Srh S 3N 4 L e
AOKYMEHT NOANUCAHIEKTPOHHOMN NOANUCHIO
Ceprmviar 06926 TEIoE300BISU2L01T00e52026 FO.C. 3y6oe
Brageneiy 3y6e i1 Cepreesny
Leincravtenen c 24 no 03.10.2025

Bt BT BBt RE Bt RE R ORE KA OBt RE R ORE KR OB RE R ORE KR OBE KA R RE KA ORE KR R RE KR ORY KR RN RE R ORE KRR RE R ORE RAORYORA R
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Pucynok A.4 — CBUAETENBCTBO O TOCYIapPCTBEHHOM PErUCTPaLMi MPOrpaMMBbl IS
OBM Ne 2024682338 «IIporpamma pacuera TOILUIMBHO-3HEPTETUYECKON OLIEHKU

TpakTopa kiacca 1,4 Ha 60pOHOBaHUM
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[MPMJIOXXEHUE b
AKTBI BHEJIPEHUS PE3YJIbTATOB HAYYHO-NUCCIIEI0BATEIBCKUX, ONBITHO

KOHCTPYKTOPCKHUX U TCXHOJIOIT'MYCCKHUX pa60T

«YTBEPXJIAIO»

HcnonHuTENTBHEIL JUPEKTOp

Ag

AMYPCk,

AKT BHEJIPEHU
Pe3yNbTaTOB Hay4YHO-HUCCIIEN0BATENIBCKUX U ONBITHO-KOHCTPYKTOPCKHUX paboT

MBei, HMKenoanucaBIIMecs, couckarensb - Epmakos [lennc Brnagumuposuu,
Hay4HBId pykoBoautens - IlluroB Cepreit BacunpeBud mpodeccop kadenps
TPAHCIIOPTHO-DHEPrETUYECKUX  CpeAcTB Hu  MexaHusauuu AIIK, mokrop
TEXHUYECKUX HayK, Npo(eccop, C OHON CTOPOHBI U HUCIIOJHHUTENIBHBIA AUPEKTOP
obuiecTBa ¢ OrpaHM4eHHOH OTBeTCTBeHHOCTHIO «KaszaHnckoe» Iamka Bukrop
MBanoBUY C Jpyroil CTOPOHBI COCTABHMJIA HACTOSIIMA aKT O TOM, YTO Ha
OCHOBAaHHMH Hay4YHO-UCCIIEA0BATENbCKOM paboThl couckarenss Epmakosa [lenuca
Bnagumuposrua u Hayunoro pykoBopurens LluroBa Cepres BacunbeBhua B
nepuox ¢ 20.04.2023 no 20.05.2023 6buta BHexpeHa B paGoTy M HMCCIedOBaHA
KOHCTPYKIHsl JOTpYy’Karolle-paclpe/elisIoIero  yCTpOHCTBA  CLEMHOIo Beca
TSDKEION TUCKOBOY OOPOHBI.

[Mpencrasutenu ®I'BOY BO dansHeBocToufibiit TAY

Cowuckarenb / Epmakos JI.B.
OJIITUCH) (DUO)

Hayunslit pykoBoauTens _ Cores C.B. I1luToB, A.T.H.,
(mozmuc) npodeccop

(M.0.Pamunus, 10DKHOCTD,
y4€eHas CTEeNneHb)

IMpencraButenu opranusanuu OO0 «Kazanckoe»

HcnonnuTensHbIi JUPEKTOP lamxa B. U.

(®UO)

Pucynoxk b.1 — AKT BHeApeHUs pe3yIbTaTOB HAYYHO-UCCIE0BATEIbCKUX U OMBITHO-

KOHCTpyKTOpckux pabot B OO0 «Kazanckoe»
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YTBEPXIAIO
I'nasa Max| noB apst Antax Oruibl

oot cam
7 3 . AL axXMyaoB
; Q‘Gdo? ; Y.

2024 r.
rlul
A'X« ‘wua 9665 \)
AKT BHEI[P mw““ D

Pe3yNbTaTOB Hay4HO-HCCIENOBATEIHCKHX, OIH mrﬁoncmyx‘ropcxux "
TEXHHYECKHX paboT B BBICIINX y4eOHBIX 3aBe/ICHHSX

Msl, HmWxenommnucaBmmecs, mnpeacraButrenn PIBOY  BO  [lansHeBocrouneli  ['AY

IL.H. Nikonsuukos, JI.B. Epmakos, C.H. [TIkonerukoB u npenctasutenn KOX C.A. Maxmynos,
M.A. ®enoros, C.H. Pycakos

CocraBuinu HacTosImMi akT o0 ToM, 4ro B 2024 r. B pe3yiapTaTe NpPOBEAEHHS Hay4HO-
Hcclie[oBaTeNnbeKuX paboT mo teme: «lloBbimenne 3¢)(heKTHBHOCTH MCHONb30BAHUSA KOTECHBIX
QHEPreTHYECKHUX CPEJICTB IIPH MOATOTOBKE IMOYBBIY

B Ipollecce BHEAPEHHs ObUIM BBINOJHEHBI Cleqylomue paboTel: BHeJpeHa B paboTy u
HCCIIEIOBaHA _KOHCTPYKIIMS JIOrpY’KAOIlle-pacpeie/ISIONIero YCTPOWCTBA CLENHOro Beca
TSDKEIOM JMCKOBOU GOPOHBI

Ha ocHOBaHMM HCCIEIOBAaHUA YCTAHOBJIEHO, YTO MCIOJIB30BaHKe B cocTaBe TpakTopa MT3-80 u
Goponbl B/IT-3 ¢ mpeyiaraeMbIM YCTPOWCTBOM IIO3BOJIIET CHHU3HThH 3HEprosarparhl Ha 124.20

JK/Ta 110 CPABHEHUIO C CEPUMHBIM BApUAHTOM

IpeuioKeHus N0 AaibHEHIIEMy BHEPEHHIO PE3YJIbTaTOB:
PekoMeH10BaTh BHEAPHUTHL YCTPOMCTBO Ul M3MEHEHWS HArpy3KH. NPUXOMsIIedcs Ha paGoumit
Opras 3a CYéT MCIOJb30BAHMKS MPEJUIOKEHHOTO TEXHHYECKOTO PEIIeHHs

IpencraBurenu ®I'bOY BO IMpencraButenu KOX
= — Maxmynos Camu Aaummax Oribl
ounbli FAY

C.A. MaxmMy 0B

/// M.A. ®enoroB
// C.H. Pycaxos

[1.B. EpmakoB

C.H. [lIxonsHHUKOB

— _ _— - - — —

Pucynoxk b.2 — AKT BHeipeHUs pe3yJIbTaTOB HAYYHO-UCCIIE0BATEIBCKUX, OMBITHO-
KOHCTpYKTOpCKHX U TexHudeckux padot B UI1I I'mapa KOX MaxmynoB Camu-A auiax

Ornbl
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YTBEPXJIAIO
[rasa KOX
Y omanos‘Maursan MytanuGosuy
ya }\4 M.I:ﬁg{cmaﬂon

e ;@ £68% -\ 2026 T.

“:' MLITL. “

\\“\‘ :/“/“
\ YA

AKT BHEJIPEHUSA X N  NE2 //

Pe3ynbTaToB HaYYHO-HCCIIEA0BATENBCKHX, ONIBITHO-KOHCTPYKTOPCKHX H
TEXHHYECKHX paboT B BBICIIMX YYeOHBIX 3aBEJEHUSAX

Mel, HmxenmoanmcaBummecs, npexcrasutenrn ®IBOY  BO  JlaneHeBocTounsi [AY
I1.H. lkonbuukos, JI.B, Epmakos, C.H. IlIkonbuukos u npencrauten KOX M.M. Ycemanos
A.B. Py6an, A.A. CBHCTHIIBHHKOB

CocraBunu HacTOAmME akT o ToM, 4ro B 2026 I. B pe3yNbTaTe NPOBENCHHS HAYYHO-

HCCIICN0OBATCIIbCKUX pa60T no teme: «lloBeimieHue SQQCKTPIBHOCTH MCIIOJIb30BaHUs KOJIECHBIX
QHEPreTHYCCKUX CPE/ICTB IPH IMOATOTOBKE OYBBI)

B IIpOLecCe BHENPEHHs OBUIM BBINOJHEHB! CleAylomMe paGoThl: BHeIpeHa B paboTy u

HCClIe/IoBAaHA KOHCTPYKIMS JOTPYXKAIONIe-pacpe/ieNSiomero yCTpOHCTBA CI[EHOro Beca
TOKENOM THCKOBOH GOPOHEI

Ha ocHoBanuH HcclleIoBaHNs YCTAHOBIEHO, YTO MCIONB30BAHME B COCTaBe TpakTopa MT3-80 u
Goponsr BJIT-3 ¢ npemnaraeMblM yCTpOHCTBOM IIO3BONSIET CHH3WTH JHEDro3aTparhl Ha
168.18 MJDx/ra 1o CPaBHEHUIO ¢ CEPUHAHBIM BapUaHTOM

[Ipennoxennus no nanbHeHMIEMy BHEAPEHHIO PE3YIHTATOB:
PeKoMeHI0BAaTE BHEJPHTD YCTPONCTBO /Ui M3MEHEHHs HATPY3KH, [PHXOISWielics HA paGoumii
Opra 3a CY€T WCIOJIb30BAHUS NPEUIOKEHHOTO TEXHHYECKOTO PELIEHHS

[pencraBurenn Ipencrasurenu KOX

OI'BOY, &nbﬂeaocmqnmﬁ Ay YcemanoB Manrean MytanuGosuy
TH D

#— T1LH. llIkonbHuKOB

.B. EpmakoB

C.H. llIxonbpHuKO0B

p— e — — = e

Pucynok b.3 - AKT BHeApeHU pe3yIbTaTOB HAYYHO-UCCIIEI0BATEIbCKUX, OMBITHO-
KOHCTpYKTOpCKHX U TexHnueckux padot B UI1 'naa KOX Ycecmanos Manrban

MyTtannboBuy



156

YTBEPXIAIO
I'eHepanbHbIil qUpeKTOp
000 «AT'PQ(C.E.B.»

: .B. Cy3nansues
2025r.

Ms1, HmwxemopmucaBmmecs, npexacraButern  ®IBOY  BO  JlamereBocTouHbli [AY
ILH. llIxonsuukoB, JI.B. Epmakos, C.H. IlTkonsHukoB u npeacrasutens OO0 «AI'PO-C.E.B.»
E.B. Cysnanbues, A.B. ITomos, K.IO. Kens

CocraBuwimm HacTosmmit akT 0 ToM, uyTo B 2025 rogy B pe3yibTaTe IpPOBENEHHS HAy4HO-
HcCIe10BaTeNbekux paboT nmo Teme: «[loBbnuenne 3¢hGEKTHBHOCTH WCIONb30BAHUS KONECHBIX
OHEPreTUYECKUX CPEICTB DU MOATOTOBKE MTOYBLI»

B IIpOLlecCe BHEAPEHWs ObUIM BBIIONHEHBI CleAylompe paboTHl: BHeApeHa B paboTy u
HCCNeNIoBaHa KOHCTPYKIIMS JIOTPYIKAIONIe-PACIPEIeNISIOMIEr0  YCTPOUCTBA CLIEMHOTO _Beca
TXENON TMCKOBON GOPOHBI

Ha ocHoBaHHM HcClIeIOBaHKS YCTAHOBJIEHO, YTO MCIIONB30BAHKE B cOCTaBe TpakTtopa MT3-80 u
6oponkr B/IT-3 ¢ mpe/ularaeMeIM yCTpOHCTBOM TTO3BOJISET CHH3HTH DHEProsarparsl Ha 146.11
M]Dx/ra Jits) CPaBHEHHIO c CEpUHHBIM BapHaHTOM

Ipennoxenus no naabHEHHIEMY BHEAPEHHIO PE3YILTATOB:
PekomMeHIOBaTh BHEIPHTH YCTPOMCTBO ISl H3MEHEHHs HATPY3KH, TIPUXOJANTeHcs Ha paGouuii
OpraH 3a CY€T UCIIOIb30BAHHS IPEIOKEHHOTO TEXHHYECKOTO PEIIEHHS

IpencraBptenn IIpencraBurenu
(DI“BO%O JHansHeBocTounsli TAY 000 «ATPO-GE.B.»

///(/ SRS

i/~ TLH. llikonsanxos E. E.B. Cysnanbues

74 T
v .B. Epmaxos _ég% A.B. IlonoB
W . P S

C.H. I1IkoJIbHUKOB K.1O. Kena

p— — _— —_———— — —

Pucynoxk b.4 - AKT BHeapeHUs pe3yJIbTaTOB HAYUYHO-UCCIIEI0BATEIbCKUX, OMBITHO-

KOHCTPYKTOpCKHX U TexHuueckux padotr B OO0 «AI'PO C.E.B.»



