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Summary
Based on the analysis of the designs of technical means PR-18, TP-10-1, TPR-11, designed for loading
balers of hay rolls formed by balers and their further transportation to the place of unloading, as well as
loaders-transporters of hay rolls PTRS-1 and PTRS-2, loading hay rolls into one and two tiers without addi-
tional loading machines and transportation to the storage site, performing loading, transportation and un-
loading of hay rolls, and the features of their operation, three main groups of factors affecting the efficiency
of using loaders-haulers of hay rolls are identified: technological, structural, technological and technical and
economic.
Abstract

Introduction. The development of the agro-industrial complex of the Russian Federation is aimed at the
development and implementation of modern technologies and technical means based on the latest
achievements of Russian science. The use of technical means and technologies using automation and digi-
talization tools, as well as the use of robotic machines in the agro-industrial complex will significantly in-
crease labor productivity and the quality of agricultural products. In addition, this will lead to increased eco-
nomic efficiency of production. The introduction of highly efficient technologies in the agricultural sector of
production is a strategic vector of scientific and technological progress of the agro-industrial complex in the
modern world. The most important branches of agricultural production are crop production and livestock
farming. At the same time, the main task of crop production is, in particular, a stable supply of high-quality
feed to the livestock industry, including hay formed into rolls. Removing hay rolls from the field implies the
implementation of a set of agrotechnical, organizational, technological, technical and economic measures,
the development of which is impossible without knowledge of the main factors influencing the development
of production and the most important indicators of the use of technical means used, in particular, in harvest-
ing hay rolls from the field from hay-straw materials. The purpose of the work is to analyze the factors
influencing the use of automated vehicles for loading and transporting hay and straw materials in rolls. Ma-
terials and methods. The results of the work are based on a detailed analysis of scientific articles, reports
and presentations at scientific conferences related to the research of technical means for loading and
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transporting hay and straw materials to storage sites, on the modern theory of the logic of science and the
basic principles of the theory of efficiency in technology. Results and discussion. Loading and transport-
ing bales are highly energy-intensive operations in cattle feed production. In addition, various loaders are
used to load hay rolls. To reduce the amount of equipment used, reduce the labor intensity of loading hay
rolls onto a vehicle platform, and reduce soil compaction of fields by running systems of machines, technical
means are being developed with automatic loading of rolls onto the platform (combined technical means).
The features of self-loading machines, such as PR-18, TP-10-1, TPR-11, which are also intended for trans-
porting rolls to the place of unloading, are taken into account. The design features of the PTRS-1 and
PTRS-2 hay roll loaders-transporters are also considered. These technical means do not require additional
machines or mechanisms for loading them in rolls. In this case, rolls of hay are stacked in PTRS-1 in one
tier, in PTRS-2 - in two tiers. As a result of the analysis of scientific works on the use of machines when
loading rolls of straw hay materials onto technical means, transporting them to places of their storage and
unloading, the following groups of factors were identified that influence the results of using automated vehi-
cles for loading and transporting straw hay materials in rolls: technological, design and operational econom-
ic. Conclusions. Based on an analysis of the design, technological and operational features of technical
means that carry out self-loading of rolls of straw hay materials and their transportation to storage sites,
technological, design, operational and economic groups of factors influencing the use of automated vehicles
for loading and transporting straw hay materials in rolls have been identified. Technological factors include:
indicators of the quality of work performed, the average weight of one roll of hay-straw materials, and the
provision of farm loaders and transporters. Design factors include: nominal load capacity, geometric param-
eters of hay rolls, capacity of the loader-transporter, method of unloading the rolls, traction class of the trac-
tor used as part of the MTA, maximum speed of movement of the MTA, level of mechanization and automa-
tion of the mechanisms for loading rolls of hay-straw materials into the loader-transporter and their unload-
ing. The operational and economic factors include: the level of reliability, efficiency and productivity of the
loader-transporter of rolls of hay and straw materials.
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YOK 631.374
®AKTOPbI, BMUAIOLLUE HA MOKA3ATEJIN NCNOJIb30OBAHUA
ABTOMATU3NPOBAHHbLIX TPAHCIMOPTHbBIX CPEACTB NOIrPY3K1u 1
TPAHCINOPTUPOBKU CEHOCOJIOMUCTbIX MATEPUAIIOB B PYJIOHAX

2PanHoB A. W., JoKMOp cerbCKOX035LICMBEHHBIX HayK, MPOgheccop
'MeueHkos B. B., acrniupaHm
1d:'e.c:;opma A. B., acriupaHm

"®re0Y BO Bonzozpadckuii FAY
2. Boneoepad, Poccutickasi ®edepauyusi
20re0y BO AcmpaxaHckuli 20cyOapcmeeHHbIl yHusepcumem
2. AcmpaxaHb, Pocculickas ®edepayusi

AkTyanbHocTb. PasButue arponpombliliieHHOro kKomnnekca Poccuinickon ®epepaumn
HanpaBfeHo Ha pa3paboTKy U BHeAPEHUE COBPEMEHHbIX TEXHOMOMMM U TEXHUYECKUX CPEACTB, OCHO-
BaHHbIX HA HOBEWNLUNX OOCTMXXEHUAX POCCUIACKON HaYKW. NMpuMeHeHne TeXHUYECKNX CPEenCTB U TEXHO-
Noruin ¢ NpMMEHeHNeM CpeAcTB aBToMaTm3aumm 1 umMdpoBmnsaLmm, a Takke MCNofb3oBaHNe poboTu-
3UPOBAHHbIX MALUWH B arpoOnpoOMbILUIIEHHOM KOMMJSIEKCE MO3BOSIUT CYLLECTBEHHO MOBLICUTbL MPOU3BO-
OWTENbHOCTb TpyAa M KAa4yeCcTBO CENbCKOXO3ANCTBEHHOM npoaykumn. Kpome Toro, aTo npuBegeT K no-
BbILLUEHNIO SKOHOMUYECKON 3HEKTUBHOCTM MPOU3BOACTBA Mpoaykuun. BHegpeHue BbiCOKOaddEK-
TUBHbIX TEXHOJIOTNI B arpapHbIi CEKTOP NMPOM3BOACTBA SIBASETCS CTPaTern4eckMm BEKTOPOM Hay4HO-
TEXHMYECKOrO Mporpecca arponpoMbIlLIEHHOrO KOMMMIEKCa B COBPEMEHHOM MUpe. BakHenwummu oT-
pacnsaMm CenbCKOXO3SMCTBEHHOrO MPOM3BOACTBA ABMNAKTCA PACTEHMEBOACTBO W >XMBOTHOBOACTBO.
[Mpu 3TOM OCHOBHOW 3agaden pacTEHMEBOACTBA SABMSETCS, B YaCTHOCTM, CcTabunbHoe obecnevyeHue
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OTpacinun XMBOTHOBOACTBA BbICOKOKAYECTBEHHBIMU KOPMaMu, B TOM YMcCiie U ceHa, ChopMUPOBAHHOIO
B PynoHbl. YOopKka € nonsi pynoHOB CeHa noapa3yMeBaeT BbIMOMHEHWE COBOKYMHOCTW arpoTexHu4e-
CKUX, OPraHN3auNOHHbIX, TEXHOIOTMYECKUX, TEXHUYECKNX U SKOHOMUYECKUX MEPONPUATUNA, pa3paboT-
Ka KOTOpbIX HEBO3MOXHa 6€3 3HaHU OCHOBHbIX (DaKTOPOB, BMAMSAIOLWMX Ha pa3BUTME NMPOM3BOACTBA U
Ba)XHENLUME MnoKas3aTenn WUCNONb30BaHUA TEXHWYECKUX CPEACTB, MPUMEHSIEMbIX, B YACTHOCTWU, Ha
ybopke ¢ nons pynoHOB M3 CEHOCONMOMUCTLIX MaTtepuanos. Llenb paboTbl — aHanu3 hakTopoB, Bnu-
AOWKX Ha MokasaTenu KUCMNoNb30BaHUS aBTOMATU3MPOBAHHbLIX TPAHCMOPTHbLIX CPEACTB MOrpy3ku M
TPaHCNOPTUPOBKM CEHOCOSIOMUCTBIX MatepuanoB B pyrnoHax. Matepuanbl u Mmetoabl. Pe3ynbrathl
paboTbl OCHOBaHbl Ha AeTanbHOM aHanu3e Hay4HbIX CTaTel, OTYETOB W BbICTYMMEHUNA HA Hay4HbIX
KOH(bepeHUNSIX, OTHOCALLUXCSA K UCCREeAOBaHUSAM TEXHUYECKUX CPEACTB MO MOrpy3ke M TpaHCMopTU-
pPOBKE CEHOCONMOMMCTbLIX MaTtepuanoB K MECTaM XpaHEHWsl, HA COBPEMEHHON TEOPUW NOTUKM HayKu U
OCHOBHbIX MOMOXeHUsAX Teopun apHEKTUBHOCTU B TEXHUKE. Pe3ynbTaTbl U ob6cyxaeHue. MNorpyska u
TPaHCMOPTUPOBKa PYIIOHOB SABMSAKTCS BbICOKOSHEPrOEMKMMM OMEPaALMSMU NPU 3aroTOBKE KopMma Ans
KpynHoro poratoro ckota. Kpome Toro Ha morpyske pynoHOB CeHa NMPUMEHSIIOT pasnuyHble Norpysyu-
kn. Ons ymMeHbLUEHUs KoNn4ecTBa UCMOMb3yEMON TEXHUKWU, CHWXKEHUSA TPYAOEMKOCTM 3arpy3ku pyno-
HOB ceHa Ha nnaTtgopMy TPaHCMOPTHOIO CPEACTBA, YMEHbLUEHUS YNIOTHEHWUS MOYBbLI NMOMNEN XO4O0BbI-
MM CMCTEMaMV MalUMH pa3pabaTbiBalOTCA TEXHUYECKME CPEeACTBA C aBTOMAaTUYECKOW 3arpy3kon py-
FIOHOB Ha nnaTtdopmy (KOMOMHMPOBAHHbLIE TEXHUYECKME CPEACTBa). YUYTEeHbl OCOOEHHOCTU camo3a-
rpyxarLwmxca mawwuH, Takmx kak lMP-18, Tr1-10-1, TrP-11, koTopble nNpegHas3HayeHbl ewe 1 gnsg
TPaHCMOPTUPOBKM PYNIOHOB K MECTY MX pasrpy3ku. PacCMOTpeHbl TakKe KOHCTPYKTUBHbIE OCOBEHHO-
CTU NOrpy34YNKOB-TPAHCMOPTMPOBLLUKOB pynoHoB ceHa MTPC-1 n MTPC-2. [ns AaHHbIX TEXHUYECKMUX
CcpeacTB He TpebyloTCs AOMOMHUTENbHBIE MALUUHBLI UM MEXaHU3Mbl AN UX 3arpy3ku pynoHamu. Mpwu
3TOM pYNoHbl ceHa yknagbieatioTca B NMTPC-1 B oguH sapyc, B NTPC-2 — B gBa sipyca. B pesynbtaTe
aHanusa Hay4HblX paboT Mo NCNOoMNb30BaHMIO MALUUH NPU 3arpy3ke pyJoHaMn CEHOCONMOMUCTbIX MaTe-
puanoB Ha TEXHWYECKME CpeacTBa, TPAHCMOPTMPOBKE K MECTAM MX XPaHEHMSA U pasrpy3ke onpepene-
Hbl criegytoLue rpynnbl pakTopoB, BAUSIOLINX HA pe3ynbTaTbl MCMOMb30BaHUSA aBTOMATU3NPOBAHHbIX
TPaHCMOPTHbLIX CPEeACTB MOrpy3ku M TPAHCMOPTUPOBKM CEHOCONIOMUCTBIX MaTEPUANoB B pPyfoOHax: TEX-
HONOrMYeckme, KOHCTPYKTUBHBIE U 3KCMyaTaLMOHHO-3KOHOMUYeckue. BbiBogbl. Ha ocHoBe aHanusa
KOHCTPYKTMBHbIX, TEXHOMOTMYECKMUX MU IKCMMyaTaLMOHHbIX OCOBOEHHOCTEN TEXHUYECKUX CPEACTB, OCY-
LLECTBNSAIOLWNX CaMo3arpy3ky PYfnOHOB M3 CEHOCOSIOMUCTbIX MatepuanoB M UX TPAHCMOPTMPOBKY K
MecTaM XpaHeHusi, onpeaeneHbl TEXHONMOIMYEecKMe, KOHCTPYKTUBHbIE W 3KCMyaTauWOHHO-
3KOHOMUYECKME Tpynnbl (PaKTOPOB, BAUSIOWMX HA NOKa3aTenu MCNOMb30BaHUsl aBTOMaTU3MPOBAHHbIX
TPaHCNOPTHbLIX CPEACTB MOrPy3kM U TPAHCMOPTUPOBKM CEHOCOMOMUCTLIX MaTepuarnoB B pynoHax. K
TEXHoNormyeckum daktopam OTHECEHbI: MOKa3aTesny kayecTBa BbINOMHAEMbIX paboT, cpegHas macca
OQHOr0 pyroHa CEeHOCONMOMMUCTbIX MaTepuanoB, obecrneyeHHOCTb XO03sMCTBa MNOrpy3vyvMkamu-
TpaHcnopTUpoBLLMKaMU. K KOHCTPYKTUBHBIM (hakTopaM OTHECEHbI: HOMUHarNbHas rpy3ono4beMHOCTb,
reoMeTpuMyeckme napamMeTpbl PYMOHOB CeHa, BMECTUTENbHOCTb MOrpy3ynka-TpaHCNOPTUPOBLLMKA,
cnocob BbIrpy3KN PYNOHOB, TArOBbIA Kracc NpMMEHsieMoro Tpaktopa B coctaBe MTA, mMakcuManbHas
CKopoCTb ABWXeHuss MTA, ypoBEHb MexaHu3aLMM U aBTOMaTU3aLMM MEXaHU3MOB MOrPy3KU PYJSIOHOB
CEHOCOMOMUCTbIX MaTtepuanoB B MOrpy3ynK-TPaHCMNOPTMPOBLLMK U UX BbIrpy3ku. K akcnnyataLMoHHO-
3KOHOMMYECKNM (haKTOpaM OTHECEHbI: YPOBEHb HAZAEXHOCTU, SKOHOMUYHOCTb U NMPOU3BOAUTENBHOCTb
norpy34ynka-TpaHCcnopTUPOBLLMKA PYJIOHOB CEHOCONIOMUCTBLIX MaTepuasnos.

Knroueenle croea: ceHOCONIOMUCMbIE Mamepuarbl, MPaHCIopMmMuUpPosKa PyrioHOE CeHa, roapy3-
YUKU-MPaHCTOPMUPOBLUUKL.

LintnpoBanue. PagHos A. U., MeueHkoB B. B., ®egopos A. B. ®akTopbl, BIUSIOLME Ha NoKa3aTenn 1Crorb3o-
BaHNA aBTOMAaTU3MPOBAHHbLIX TPAHCMOPTHBLIX CPEeACTB MOrpy3kn U TPAHCMNOPTUPOBKM CEHOCOSIOMUCTLIX MaTepu-
anos B pyrnoHax. M3secmus HB AYK. 2024. 3(75). 357-366. DOI: 10.32786/2071-9485-2024-03-41.

ABTOpCKMﬁ BKnaa. Bce aBTOpbl HaAcToALlero nccnenoosaHna npuHMManun HenocpencTtBeHHoe yvyactue B niaHunpoBa-
HWUWU, BbINONTHEHUN UMW aHarnn3e gaHHOro nccrnegoBaHuA. Bce aBTOpPbI HaCTOﬂLLl,eVI CTaTbMn O3HAKOMWUITUCb U O,D,O6pl/|ﬂ|/|
I'IpeJJ,CTaBJ'IeHHbIVI OKOHYaTEenNbHbIN BapuaHT.

KOHCanIKT UHTEepeCcoB. ABTOpr 3aaBNA0T 06 OTCYyTCTBUN KOHdJﬂI/IKTa NHTEPECOB.

BBepeHue. DhdekTMBHOE pasBUTUE BaXKHEWLWMX OTpacnen CenbCKOX03SAMCTBEHHOIO
npounssoacTea Poccuiickon degepaumm — pacTeHMEBOACTBA U XMBOTHOBOACTBA HEPA3PbIBHO
CBSI3aHO C pa3paboTKoM U BHEOPEHWEM COBPEMEHHbIX TEXHOMOMMIA N TEXHUYECKUX CPEACTB,
OCHOBaHHbIX Ha HOBEWLWWUX OOCTMXKEHUAX POCCUACKOM Hayku. pumMeHeHne TexXHMUYECKMX
CpeAcTB M TEXHOMNOruM asToMaTu3auuu, umdpoBusaumm M poboTMsaumm MalluH, a Takxke
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BHeApEHME BbICOKOI((EKTUBHBIX TEXHOMNOIMIA B arpapHbI CEKTOP MPOM3BOACTBA sBMAAETCS
cTpaTernyeckum BEKTOPOM Hay4YHO-TEXHMYECKOro mporpecca arponpoMbILLIIEHHOrO KOMMIEK-
ca B COBPeMeHHOM Mupe.

OpHon 13 OCHOBHLIX 3aay pacTeHUeBOACTBa ABMseTcs ctabunbHoe obecnevyeHue OT-
pacrnu XMBOTHOBOACTBA BbICOKOKAYECTBEHHbIMU KOpMamu. Mpu 3ToM 3¢PEKTUBHOCTL OTpacnm
XMBOTHOBOACTBA BO MHOIMOM 3@BUCUT OT YPOBHS KOpMoobecrneyeHHOCTU. [NaBHbIM CbipbeM Ans
3aroTOBKM KOPMOBOW 6a3sbl OCcTalTca MHOroneTHMe Tpasbl [1]. BbiCOkoKayeCcTBEHHOE CeHO ABMS-
€TCA O4HUM M3 rMaBHbIX BUOOB KOPMOB KPYMHOro poratoro ckota. CtabunbHoe obecneyeHne oT-
pacnu XnBOTHOBOACTBA BbICOKOKa4YeCTBEHHbIMW KOPpMaMu BO3MOXHO NMPWU BbIMOSTHEHUW COBOKYI-
HOCTU arpoOTEXHUYECKUX, OPraHU3aLMOHHbIX, TEXHONMOMMYECKUX, TEXHUYECKUX U SKOHOMUYECKNX
MeponpuaTUA. Ha kadyeCcTBO CeHa BRMSieT MHOXECTBO (PaKTOpoB: OOTaHWYECKU COCTaB CeHa,
YCrOBUSA XpaHeHusl, Bpemsa yOopKn, MorogHble yCnoBus, yCrioBus cyLku [1, 2].

CospgaHue cneuvanmMsaMpoBaHHbIX MalUMH, 0ObeaMHANLWMX onepaumn no nogbopy wu
TPaAHCNOPTMPOBKE CEHa, CMPeCCOBaHHOrO B PYMOHbI, CNOCOGCTBYET MOBLILEHUIO MPOU3BOAU-
TENbHOCTM TpyAa, Ka4yecTBa CelbCKOXO3SANCTBEHHOM NPOAYKLMM N 9KOHOMNYECKON 3EKTUBHO-
CTn npomssoacTtea npoaykuun [3]. Npu 3TOM Ka4eCcTBO CeHa B PyrioHax AOJMPKHO yO4OBETBOPATb
OCHOBHbIM TpeboBaHusaM K kopmy [4]. Pa3paboTka Takux MalmH HEBO3MOXHA 6e3 3HaHMIN OCHOB-
HbIX (PAKTOPOB, BMMSIOLLMX HA BaXKHEWLUME NoKasaTenu nx UCMosib30BaHWs B pearbHbIX YCroBK-
SIX CENbCKOXO35MCTBEHHOIO MPOU3BOACTBA.

Llenb paboTbl — aHanu3 (akTopos, BAMAIOLLMX HA NOKa3aTenn UCnonb30BaHNS aBToMa-
TM3UPOBAHHbLIX TPAHCMOPTHBLIX CPEACTB MOrPY3KM U TPAHCMNOPTUPOBKM CEHOCONOMUCTLIX MaTepu-
aros B pyrioHax.

MaTtepuanbl u metoabl. Pe3ynbtaTthl paboTbl OCHOBaHbI HA AeTanbHOM aHanuae Hayud-
HbIX CTaTel, OTYETOB W BbLICTYMNSIEHNA Ha HaYYHbIX KOH(PEpPEHLNsIX, OTHOCALLMXCA K uccnenoBa-
HUAM TEXHUYECKUX CpeacTB MO MOorpyske M TPaHCMOPTUPOBKE CEHOCONMOMWUCTLIX Marepuanos K
MeCTaM XpaHEeHWs, Ha COBPEMEHHOW TEeOpWUWN NOTMKU HayKM M OCHOBHbLIX MOMOXEHUSX Teopuu
3hHEKTUBHOCTU B TEXHUKE.

Pe3synbTtatbl 1 obcyxaeHue. AHanu3 Hay4dHbIX TPYOOB, MOCBSLLEHHbIX 3JKCnnyaTauum
TEXHUYECKMUX CpeacTB Mo 3arpy3ke pynoHOB CeHa Ha TpaHCMOPTHOe CPeaCcTBO, a Takke YCNoBun
WX 3KcnyaTaummn, No3BonisieT BbiABUTL aKTOPbI, BAMAIOLWNE Ha 3P(PEKTUBHOCTL PaboThl TEXHM-
YeCKMX CpeacTs, B TOM YUCIIE M NOrPy34MKOB-TPAHCNOPTMPOBLLNKOB PYNTIOHOB CeHa, 00opyaoBaH-
HbIX CUCTEMaMM aBTOMATUYECKOro yNpaBneHus MexaHnamamm n ycrponcteamu [5, 6].

Morpy3ka 1 TpaHCNOPTMPOBKA PYNIOHOB — AOCTATOMHO 3HEpProemMkue onepaumm, 3aHUma-
oLwme 3HauuTenbHyo gonto obbema paboT No 3aroToBke KOPMOB. [Npu 3TOM Ha Morpyske pyno-
HOB CeHa NPUMEHSIOT pasnuyHble TEXHUYEeCKMe cpeacTaa.

B uensax ymMeHbLUEHUs] KONUYECTBA UCMOSb3YEMON TEXHUKM Ha NOSe, CHWXKEHUS Tpyaoem-
KOCTM 3arpy3ku pyrioHOB Ha nnatdopMy TPpaHCMOPTHOrO CpeAcTBa AN Nocrneaytowen TpaHcnop-
TUPOBKU K MECTY pasrpy3ku, CHUKEHWUS YNNOTHEHWUS MOYBLI NOMNen Xo40BbIMM CUCTEMaMW MaLLWH
paspabaTbiBalOTCs TEXHNYECKME CPpeAcTBa C aBTOMATUYECKON 3arpy3Kom pyrioHOB Ha nnaTtdopmMmy
(koMOMHUPOBaHHLIE TEXHMYECKME cpeacTsa) [7, 8, 9].

Ha gaHHOM aTane pasBuMTUS arpornpoMbILLFIEHHOMO KOMMIEKca CyLLecTByeT psa camosa-
rpy>xarowmxca mawmH, Takmx kak MNP-18 (pucyHok 1a), TM-10-1 (pucyHok 16), TIP-11 (pucyHok
1B), NpegHa3HaYeHHbIX ANSA ganbHENWen TPaHCNOPTMPOBKN K MECTY pasrpy3km cqopMmnpoBaH-
HbIX Npecc-noabopLinkaMm pyrioHOB CeHa.

Morpy3o4HOe YCTPOMCTBO NpMBOANTCA B paboyee nonoxeHne mexaHusatopoM. [pu gsmke-
HuM MTA mexaHu3aTop nNoaBoaMT YCTPOWCTBO 3axsaTta K pacnorioXeHHOMY Ha nore pyrioHy Takum
06pa3om, 4YToObl OHO OKa3anocb Mexay pbldaramu 3axeaTta. KoppekTrpoBKka HanpaBrieHUs OBWKe-
HWS NOrPY304YHOro YCTPOMCTBA AN1A 3axBaTa M 3arpy3ku pyrnoHa B nnatopMy Takke oCyLLeCTBNSeT-
cs MexaHm3aTopoM. [laHHbIe MOrpy34MKL NO3BONSAOT 3arpy3uTb PYroHbl Ha nNnatcgopmy B ABa psaa,
MexaHW3M TornKaTens NPOABUraeT PyroHbl B KOHEL, MraTdopMbl 4O NOSHOW 3arpy3Ku.

OTnnunTenbHOM 0COBEHHOCTLIO ABMSETCSH BO3MOXHOCTb nogdopa v 3arpysku pyrioHOB Mo
obeum cTopoHam TPaHCNOPTUPOBLLMKA B 3aBUCUMOCTU OT KOHCTPYKLMU TEXHUYECKOro CpeacTBa.
Morpysumk-TpaHcnopTuposLlmk TI-10-1 npu 3arpyske pyroHOB AnNuHon 1,2 M B Tpu psiga, 3arpy-
XaeT BepxXHUn pag Tak, YTobbl pynoHbl pacnonaranncb Ha CTbIkaxX HUXHUMX pSaoB BO u3bexaHue
nageHus KpamHux pyrioHOB (PUCYHOK 2).
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PucyHok 1 — TpaHcnopTupoBLUMKK pynoHoB: a) MNP-18; 6) Tr-10-1; B) TMNP-11/
Figure 1 — Roll transporters: a) PR-18; b) TP-10-1; c) TPR-11

PucyHok 2 — Cxema norpy3ku pynoHoB B Tpu psga /
Figure 2 — The scheme of loading rolls in three rows

Pa3paboTaHbl Takke NOrpy3yYnku-TPaHCNOPTUPOBLLMKN pyrioHoB ceHa [MTPC-1 (nateHT
P® Ne2728961) n MTPC-2 (nateHT P® Ne2747569), ocyliecTBnsoWwmne Norpysky pyroHOB CeHa
COOTBETCTBEHHO B OAVH M ABa fipyca 6e3 AoNONHUTENbHbBIX MNOrPY304HbIX MALUUH U TPaHCNopTH-
POBKY K MECTY XpaHeHus (PUCYHOK 3).

PaccmoTtpeB nmpuHUMn paboTbl norpy34vmkoB-TpaHcnoptuposwukos MTPC-1 u MPTC-2,
MOXHO OTMETUTb, YTO 3arpy3ka pPynoOHOB M3 CEHOCOMOMMUCTbIX MaTepuanoB Ha ux nnatopMbl
OCYLLECTBIAETCA NPW NOMOLLM YCTAHOBMEHHbBIX COOTBETCTBEHHO HA KaX4OM U3 HUX rmgpaBnunye-
CKOro MexaHu3ma norpysku u 6e3 ocTaHoBKM TEXHUYECKOro cpeacTBa.

YnpaBneHne paboTor cUCTEMbI 3axBaTa WM 3arpy3ku pyroHa, MeEXaHU3MOM 3amnofHeHus
nnaTtgopmMbl, KOPPEKTUPOBKA HanpaBneHus ABUXEHUS YCTPOWCTBA 3axBaTa K pacrnofioXeHHOMY
Ha none pynoHy OCyLLEeCTBNAETCA MexaHM3aTopoM, 4To, 6e3ycnoBHo, ManoadeKTUBHO.
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B uensax noBbiweHUs Sd)(*)eKTI/IBHOCTI/I pa60TbI pacCMOTPEHHbIX paHee TexXHU4eCKnx
cpeacts, cnenyet pa3pa6aTb|BaTb N NPUMEHATb TeXHOJNIormn aBTomMaTmn3aumm Ha OCHOBE 3JeK-
TPOHHbIX CUCTEM YynpaBlieHnd, 0aT4MKoB, CUCTEM pacCno3HaBaHUA 00BbEeKTOB 1 T.4.

PucyHok 3 — CxeMbl MOrpy34nMKoB-TPaHCNOPTMPOBLLUMKOB pyrioHoB ceHa MNMTPC-1 (a) n MPTC-2 (6) /
Figure 3 — Schemes of loaders-transporters of hay rolls PRS-1 (a) and PTS-2 (b)

lMepenoBblie TexHOMOrMM B 06NacTM nNporpammMHoro obecneyeHnsi, CEHCOPHOM TEXHOIO-
rMn, 3NEKTPOHNKN NO3BOMSIOT NOBbLIWATL YPOBEHL aBTOMaTMU3auumn TexHudeckmx cpeacts AlK.

ABTOMaTM3auMa Mnpouecca ynpasreHus OBWXKEHWeM arperaTmpyemMoro TeXHUYecKoro
CpencTBa NyTeM BHEAPEHUSA COBPEMEHHbIX BbICOKOMHTENMEKTYarnbHbIX CUCTEM SIBNSAETCS OOHUM
N3 HEMaNoOBaXHbIX haKTOPOB NOBbILWEHUA IPEKTUBHOCTU MCNONMb30BAHMA MalUWH B CENbCKO-
xo3ancTteeHHou cepe [10, 11, 12].

[MPMMEHUTENBHO K KOHCTPYKUUW MNOrpy3vymKa-TPpaHCNOPTUPOBLUMKA PYNOHOB CeHa Heoo-
XOONMO YCTaHOBMWTb, B MEPBYIO O4Yepeb, TaKyld CUCTEMY aBTOMATUYECKOrO yrnpaBfieHUs, KOTO-
pas Hapsdy C pacno3HaBaHWEM pyroHa, HaxodsLerocs Ha none v Gnuxanero No pacnonoxe-
HMO K MTA, obecneuvBalollyo NepeknyYeHne ruapopacnpenennTens ynpasrneHus YCTpOK-
CTBaMK 3axBaTa pyrioHa CeHa M ero nogbema Ha nnaTgopMy norpys3ynka-TpaHCNOPTUPOBLLMKA.
Vcnonb3oBaHWe Takon CMCTeMbl aBTOMaTUYECKOrO YNpaBfieHUs NO3BOMUT CYLLECTBEHHO CHU3UTL
3aTpaTbl Tpyaa Ha onepauusax no ybopke pynoHoB U3 CEHOCONOMUCTLIX MaTepmnarnos.

Takke NOBbILLEHMIO 3((EKTUBHOCTU paboTbl arperatmpyemMoro TEXHUYECKOro cpeactea
cnocobeTByeT onTMMU3auns paboTbl TpakTopa C NOrpy3yYNKOM-TPAHCNOPTUPOBLLMKOM (ONTMMU3aums
pacxoda Tonnuea 3a cyeT Bblbopa onTuMaribHOW CKOpocTu ABvkeHna MTA mexay pacrnonoXeHHbI-
MW pyIIOHaMK CEHa Ha Mnore ¢ y4eTOM 3aTpayeHHOro BpeMEHM 3arpy3ku pyrnoHa Ha nnatgopmy).

BHegpeHve cucteM aBTOMaTM3auuM CNocoOCTBYET HE TONbKO CHWDKEHWUIO TpydosaTtpar
MexaHu3aTopa, HO 1 NOBLILLEHWNIO YPOBHS KOMdOpTa YCroBuin Tpyaa.

3aroToBka KOpMa M3 CEHOCONOMMUCTbLIX MaTepuaroB, CNPECCOBaHHbIX B THOKU UNKX pyrio-
Hbl, C NPUMEHEHMEM BbICOKONPOU3BOAUTENbHBIX, aBTOMATU3NPOBAHHbIX, KOMOUHMPOBAHHbLIX TEX-
HUYeCcKnx cpeacTs, CO3AaHHbIX HA OCHOBE COBPEMEHHbIX TEXHOMNOrMI aBToMaTusaunm, ULmdposu-
3auumn 1 poboTusaumm CrnocoBCTBYHOT MOBLILEHUKD SKOHOMUYECKOW 3h(PEKTUBHOCTU, pecypco-
cOepexxeHnto 1 NOBLILLIEHWNIO MPON3BOAMTENBHOCTU B arponpoOMbILLIIEHHOM KOMIMIEKCe.

362



HH>XHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE ITIPO®PECCHOHAABHOE OBFPA30BAHHE

Takum obpas3oM, MOXHO BblAeNUTb criedytoLliue rpynnbl PakTopoB, BAUSIOWMX Ha pe-
3ynbTaTbl UICNOMNb30BaHNSI aBTOMATMU3VPOBAHHBLIX TPAHCNOPTHBLIX CPEACTB MOrpy3kn U TpaHcnop-
TUPOBKM CEHOCONIOMUCTLIX MaTepuarioB B PYNOHax: TEXHONMOIMYeckne, KOHCTPYKTUBHbIE U 3KC-
nnyaTaumoHHO-9KOHOMUYECKME (PUCYHOK 4).
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dakTopbl, BAUSIOWME HA NOKa3aTenu Ucnosb3oBaHUsA aBTOMaTU3MPOBaHHbIX TPAHCMNOPTHbLIX
CpeacTB NOrpysku 1 TPAHCNOPTUPOBKN CEHOCONOMUCTLIX MaTepnanos B pynoHax /
Factors affecting usage figures automated vehicles for loading and transporting hay-straw

materials in rolls

/
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PVICyHOK 4 — CDaKTOpr, BIMAKOLWME Ha NoKa3aTesnun Ncnofib3oBaHnd aBTOMaTtuU3NpoOBaHHBLIX TPAHCMNOPTHbLIX
CpeACTB NOrpy3ku U TPAHCMOPTUPOBKU CEHOCONOMMUCTBIX MaTeprarnos B pynoHax
Figure 4 — Factors affecting usage figures automated vehicles for loading and transporting hay-straw
materials in rolls
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K TexHonornyeckum caktopam MOXHO OTHECTW NokasaTenu KayecTBa BbIMNOMHAEMbIX pa-
00T (BO3MOXHbLIE MOTEPU OOHOrO MITM HECKOJTbKMX PYSIOHOB CEHa BO BpPeMsi TPaHCMOPTUPOBKMU,
noBpexaaemMocTb 06BS304HOMO LWNaraTa Unu NieHKn), CPeaHIo Maccy OOHOro pyrioHa CeHOCo-
NIOMUCTBIX MaTepmanos, 06eCcne4YeHHOCTb X035MCTBA NOrpy34nKaMm-TpaHCNoOpTUPOBLLMKAMWN AN
CBOEBPEMEHHOIO OCBOOOXAEHUS MOMst OT PYNTIOHOB CEHOCOSIOMUCTLIX MaTepuarnoB OSis BbIMoOsi-
HEeHusi ovepenHblX paboT Ha AaHHOM More.

K KOHCTPYKTMBHbIM (hakTopaM OTHECEHbI: HOMUHarNbHasa rPy3onO4bLEMHOCTb, FEOMETPU-
Yeckne napameTpbl PySIOHOB CEHOCONOMUCTLIX MaTepuanoB (AMaMeTp U BbIiCOTa), BMECTUTENb-
HOCTb MOrpy34nKa-TPaHCNOPTUPOBLLMKA (KOJIMYECTBO PYSIOHOB CEHOCONTOMMUCTbLIX MaTepuarnos,
KOTOpble MOXXHO MOrpy3nTb B MOrpy3dMK-TPAHCMNOPTMPOBLUMK 6e3 npeBbILEHNST HOMWUHANbHOW
rpy3ono4bLEMHOCTN), CNOCOb BbIFPY3KM PYNOHOB (C MCMOMb30BaHMEM unn 6e3 UCnonb3oBaHUsA
OOMOSHUTENbHbLIX MaLlWH NN MEXaHN3MOB), TArOBbLIM KNacc NPUMEHSIEMOro TpakTopa B COCTaBe
MTA, makcumanbHas CKopocTb asmkeHna MTA, ypoBeHb MexaHu3aumm n asTomaTtmsaumm mexa-
HU3MOB MOrPy3KN PYNIOHOB CEHOCONIOMUCTLIX MaTepuanoB B NOrpy34UK-TPAHCMOPTUPOBLLMK U UX
BbIrPY3KM (CTENEHb y4acTUA MexaHM3aTopa B ynpaBreHnn MexaHuamamm norpyskn pyrioHoB ceHa
B MOrpy34MK-TPaAHCMOPTUPOBLLNK U UX BbIrPY3KN).

SkennyaTauMoHHO-3KOHOMMYECKME (DaKTOPbl — 3TO YPOBEHb MoOKasaTenen HageXHOCTU Mo-
rPy34MKa-TPaHCMOPTMPOBLLUMKA B LIENTIOM U €r0 MEXaHM3MOB U CUCTEM, SKOHOMUYHOCTL (3aTpaThbl Tpy-
[a v cpeacTs), NPOU3BOAMTENBHOCTL YacoBasd M CMEHHasi, KOTopasi 3aBUCUT OT TakuxX ero rnokasare-
nen, Kak HOMUHarbHas rPy30No4bEMHOCTb, ASTMHA €3[KN C FPY30M, CPEAHSISt TEXHUYECKasi CKOPOCTb,
KO3 (pULIMEHTBI CMONB30BaHUSA FPY30NOALEMHOCTM, NPobera U BpEMEHN CMEHbI, a Takke 3aTpaThl
BPEMEHM Ha NOrpy3Ky PyrNOHOB CEHOCONTOMUCTLIX MaTEPUAsIOB U NX BbIFPY3KY.
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BbiBoagbl. Ha ocHOBe aHanmm3a KOHCTPYKTUBHbIX, TEXHONOMMYECKMX W 3SKCMIyaTauMOHHbIX
0COBEHHOCTEN TEXHUYECKMX CPEACTB, OCYLLECTBASIOWNX CaMo3arpy3Kky pyroHOB N3 CEHOCONOMUCTbIX
MaTepuarnoB M MX TPAHCMOPTUPOBKY K MeCTaM XpaHeHus, onpegeneHbl TEXHONOrm4yeckne, KOHCTPyK-
TUBHbIE W 3KCMyaTaLMOHHO-3KOHOMMUYECKUE rpynmnbl (PakTopoB, BAMSIOWMX HA MoKa3aTenu Ucnosb-
30BaHUS aBTOMAaTM3MPOBAHHBIX TPAHCMOPTHbBIX CPeacTB MOrpy3kn M TPaAHCMOPTUPOBKM CEHOCONOMMU-
CTbIX MaTepuanoB B PYfOHax.

K TexHonorm4eckum ghaktopam OTHECEHbI: MoKa3aTenun Ka4ecTBa BbINofHAeMbIX paboT, cpea-
HSIS Macca OQHOro pyrioHa CEHOCONIOMMUCTbIX MaTepuanos, 06ecne4eHHOCTb XO03sNCTBa MorpysymKa-
MU-TPaHCMOPTUPOBLLMKAMM.

K KOHCTPYKTMBHbIM (hakTopam OTHECEHbI: HOMUHAaNbHasi rPy30No4bEMHOCTb, FreOMeTpUYECKme
napameTpbl PYMOHOB CEHa, BMECTUTENbHOCTb MOrpy34YnKa-TpaHCMOPTUPOBLLMKA, CMOCOD BbIrPy3ku
PYMNOHOB, TArOBbINA KNacc NpuMeHseMoro Tpaktopa B coctaBe MTA, MakcumarnbHas CKOPOCTb ABMKe-
Hust MTA, ypoBeHb MexaHu3aumm u asTomaTm3auny MexaHu3moB NMorpy3kn pyrioHOB CEHOCONTOMUCTbIX
mMaTepuaroB B NOrpy34nK-TpaHCNOPTUPOBLLMK U UX BbIFPY3KM.

K akcnnyaTaumMoHHO-3KOHOMUYECKMM (haKTopam OTHECEHbI: YPOBEHb HaOEeXHOCTW, 3KOHOMMWY-
HOCTb W NPOM3BOAMUTENBHOCTb NOrPY34MKa-TPAHCMOPTUPOBLLMKA PYFIOHOB CEHOCONOMMCTbLIX MaTepuasos.

Conclusions. Based on an analysis of the design, technological and operational features of
technical means that carry out self-loading of rolls of straw hay materials and their transportation to
storage sites, technological, design, operational and economic groups of factors influencing the use of
automated vehicles for loading and transporting straw hay materials in rolls have been identified .

Technological factors include: indicators of the quality of work performed, the average weight
of one roll of hay-straw materials, and the provision of farm loaders and transporters.

Design factors include: nominal load capacity, geometric parameters of hay rolls, capacity of
the loader-transporter, method of unloading the rolls, traction class of the tractor used as part of the
MTA, maximum speed of movement of the MTA, level of mechanization and automation of the mech-
anisms for loading rolls of hay-straw materials into the loader-transporter and their unloading.

The operational and economic factors include: the level of reliability, efficiency and productivity
of the loader-transporter of rolls of hay and straw materials.
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Summary
The article summarizes information on the current state and prospects for the use of electric mobile equip-
ment in agriculture, which is becoming increasingly relevant in our time. However, lithium mining and the
production of lithium-ion batteries (LIB) for it are labor-intensive and environmentally harmful processes.
The high rate of conversion of automotive and tractor equipment to electric drive may lead to a lithium
shortage on Earth. Technologies for processing spent LIBs, extracting lithium from them, and recycling
them are high cost and are under research.
Abstract

Introduction. In recent years, much attention has been paid to solving environmental problems associated
with the production, operation and disposal of vehicles. In this regard, electric transport is becoming popular
and its market is actively developing throughout the world. The emergence of electric tractors in the agricul-
tural industry is very important, the use of which is becoming increasingly relevant in our time, due to the
reduction in fuel costs and negative impacts on the environment. Object. The object of research is electric
mobile equipment. Materials and methods. The most substantiated a priori information on scientific deci-
sions in the area under consideration was used as the source material for the research. The research
methodology is based on collecting information, studying, analyzing and processing data. Results and
conclusion. Work on creating electric vehicles around the world has especially intensified over the past 10-
12 years. The energy source in them is lithium-ion batteries (LIB), in which the cathode includes lithium,
iron, manganese, cobalt and their compounds with phosphorus, oxygen; the electrolyte contains ethylene
carbonate, propylene carbonate, dimethyl carbonate and fluoroethylene carbonate. Lithium mining entails
inevitable environmental disruptions. During the production of LIBs, significant emissions into the
atmosphere occur, which are comparable to the production of traditional cars. The rapid pace of
electrification of automotive technology in the world can lead to a lithium shortage on Earth, which can be
partially solved by extracting lithium from used LIBs by recycling them, which will simultaneously solve the
issue of their disposal. To extract lithium from processing products, pyrometallurgy, hydrometallurgy, and
electrochemical extraction technologies are used, which are still under research. The massive conversion of
automotive and tractor equipment to electric drive should be implemented systematically and only after the
technologies for processing and disposal of used LIB have been improved. As an alternative to using LIB,
you can consider the technology of wireless transmission of electricity over a distance.
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