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BAPALL B. I.

OBECHEYEHUE TEXHOC®EPHOM BE3OINACHOCTH

B COBPEMEHHBIX YCJIOBUSIX TPOU3BOACTBA

Hayunwni pykoeooumens — CEPI'EEBA U. U., kano. c.-x. nayx, ooyenm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAA aKaaeMus,
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Beengenune. TexHoctepHas 6e30MacHOCTb SIBASETCS COCTABHOW YacTbio
6€30MacHOCTU XM3HEAEATENbHOCTH, KOTOPasi, B CBOKD OYepedb OXBaTbiBaeT
LeNblil CNEeKTP HampaB/eHWi: 3KOMOrMYeCKyto, NPOAOBOLCTBEHHYIO, 3KO-
HOMMYECKYI0, 3HEpreTU4ecKyto 6esonacHocTb M T. 4. [1, 2, 5, 7, 8, 12].

OcHoBHast YacTh. B COBpEMEHHbIX YCMOBUAX TeXHOCHepHas 6e3onac-
HOCTb COCTOMT U3 HECKO/IbKUX HampaBfeHuil, KaXaoe M3 KOTopbIX crnoco6-
CTBYET CHWKEHWIO TpaBMaTu3Ma 1 NpogiecCMoHanbHbIX 3a60/1eBaHNi, yun-
ThiBasg 0COOYI0 CneuungurKy pasinyHbIX nponssoacTs [9-11, 13-15].

B nepByto ouepefp 3TO KacaeTcsi CTPOroro co6/0AeHUs HOPM U MpaBus
MpuW BbINOSIHEHUW OTAEMbHLIX BUAOB PaboT, NPUMEHEHVE MHHOBALMOHHbIX
TEXHOMIOTNIA, MCMNOMb30BaHNe COBPEMEHHOM TEXHUKMW, NPUCMOCOGIEHNIA 1
06opyaoBaHus 1 T. 4. HemanoBaxkHyH ponb B 06ecrneveHnm TeXHOCHEePHOA
6e30MacHOCTN UrpaeT KayecTBEHHas MOATOTOBKa CreumanncToB no Bonpo-
cam OXpaHbl Tpyaa u 6e30MacHOCTY XXM3HeaeaTensHoCTy [6].

B cBOW o4epeab, Ka4eCTBEHHas MOArOTOBKA CMeLuasMcToB B 061acTm
OXpaHbl TpyAa U 6e30MacHOCTM XXW3HEAEsTeNbHOCTU HEBO3MOXKHa 6e3 Co-
OTBETCTBYHOLLETO Y4YeOHO-METOAMYECKOTO ObBecrneyeHus, B T. Y. COOTBET-
CTBYIOLMX YUEOHbIX M y4ebHO-MeToANYECKMX nocobuit [3].

ObecneveHnto cobntofeHnst TpeboBaHWn oxpaHbl Tpyaa U 6e3onacHo-
CTU XU3HEAEATENbHOCTY, MPeayrNpexXaeHNo NPOVM3BOACTBEHHOIO TpaBMa-
T3Ma 1 NPoheCcCMOHaNbHbIX 3a60/1EBaHMIA B Pa3INUHBIX OTPAc/sX BO MHO-
roM CrnocobCTBYET TakXe CBOEBpPeMeHHas paspaboTKa COOTBETCTBYHOLLUX
HOPMaTVBHbIX MPaBOBbLIX aKTOB [4].

3akmouenne. ObecrneveHne TeXHOC(HEPHON 6e30MacHOCTM B pas/nnu-
HbIX OTPacnsX 3KOHOMMKW Pecrny6nmnkn benapycb 0THOCMTCS K NpuopuTeT-
HbIM Mepam, YTO, B CBOK O4Yepefib, CMOCOOCTBYET NPefOTBpaLLEeHNO TpaB-
MaTu3Ma 1 NpoeccroHasbHbIX 3a60/1eBaHNI Ha MPON3BOACTBE.
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Beenenue. [pMopuTeTHOE pasBUTME aBTOTPAHCNOPTA MO CPaBHEHUIO C
TPaKTOPHbLIM MOXHO O6BACHUTbL 3HAUMTENbHBIM CPESHUM Paguycom nepe-
BO30K Ipy30B (24 KM), a TakKe 60/1ee HM3KOI Ce6eCTOMMOCTLHO aBTonepe-
BO30K B XOPOLLMX AOPOXHbIX ycnosusx [4, 5].

Ocobyt0 TPYAHOCTb CO34al0T Tpy3bl, CBA3aHHbIE C BbIBO3OM YpOXKas
(NMnKoBbIe rpy3bl).

MoTpebHOCTL B YHMBEPCA/IbHLIX aBTOMOBUAX MPUXOLMTCA CUUTATb Ha
HanpshKeHHbIV neprog. C yy4eTom cneupanmsalmm cenbCKOX035ACTBEHHOIO
MPOM3BOACTBA «MUKOBLIMU» FPYy3aMu SBAOTCA: 3efleHble KOPMa, CBEK/a,
3epHo.

B y60pouHblii Mepuroj TPaKTOPHbIA TpaHCMOPT BbiNonHseT 35,6 %
CpefHero rogoBoro o6beMa MEepeBO30K, UTO CYLUECTBEHHO CHWXKAeT Mo-
TpeBHOCTb B aBTOMOBUNIAX.

CyLUecTBYHOLL Ve TPaHCNOPTHO-TEXHO/IOMMYECKNE CPEACTBA HEe B MOJHOM
Mepe Y/0B/eTBOPAOT TPEOOBAHMAM CEMbCKOro XO035CTBA MO JasbHelLLe-
My POCTY NMPOW3BOANTENBHOCTM TPYAa, YCTPaHEHWIO BPEAHOTO BO3LECTBMA
LBVDKWTENEN HA NOYBY M CHUDKEHMWIO pacxofa TOMJmBa Npu NepeBo3ke rpy-
308 [1-3, 6, 7].

ABTOMOBUN CENbX0O3HA3HAYEHUSA [OMKHBI UMETb MEXaHU3M aBTOMaTw-
YECKOr0 OTKPbIBAHMSI U 3aKpblBaHWsS GOPTOB M3 KabuwHbl, YTO 06nervaet
TPYZ BOAWTENS, COKPaLLAeT BpeMs MPOCTON NPU pasrpyske.

Mpobnema gethmunTa aBToTpaHcnopTa B AMNK BASET Ha pocT npous-
BOAMTENBHOCTU U CHDKEHWA NOTEPb YPOoXKas npu yoopke.

Heanr padornl. AHaN3 TPebGOBaHWM, NPeabABAsSEMbIX K TPAHCMOPTHbLIM
cpefcTBaM Mo MepeBo3ke CeNbCKOX03ANCTBEHHLIX IPY30B C LieNblo (hopmy-
NpoBaHNsA TpeboBaHMA K CUCTEMaM aBTOMAaTMYeCKOrO OTKPbITMS 6OpTOB
Ky30Ba rpy30BOro aBToMo6uss.

Marepuaiabsl M METOAMKA HCCJIeT0BaHUNA. ANPUOPHaA MH(opMaLma,
FOCT P 50574-93 «ABTOMOOMN rpy30oBble. ObLMe TeXHUYeCcKue Tpebo-



BaHusi», TOCT P 51158-98 «ABTOMOGUNN. TpeboBaHWA 6e30MacHOCTU,
TP TC 018/2011 «O 6€30MaCHOCTN KOMECHbIX TPAHCMOPTHBIX CPEACTB.

Pe3yabTaThl Hcc/ienoBaHUA M UX 00cy:kaeHHe. Bbinyckaemble oTeye-
CTBEHHO MPOMBILLSIEHHOCTLHO GOPTOBLIE FPY30BblE aBTOMOOMWIN He BCEraa
NpUcNocob6/eHbl K CreunuyecknM yCnoBusM sKcnyartaLnm, 0CO6eHHO Ha
CeNbCKOXO03AMCTBEHHbIX paboTax [1, 2, 6]. Mo pe3ynbTaTtam McCeaoBaHWiA
[4], ogHWM un3 TpeboBaHMA K aBTOMOOWIAM CeNbCKOXO3AMCTBEHHOMO
Ha3Ha4YeHWs SIBNSETCA Ha/MuMe MexaHn3Ma aBTOMaTUYECKOr0 OTKPbIBaHMUA
N 3aKpblBaHWs GOPTOB M3 KabuHbI, 06/eryaloLllero Tpy4 BoAuTeNs u co-
KpaLLiatoLLLero BpeMs NpocTos Mpu pasrpyske, a Takke 06ecneynBatoLLero
6e30MacHOCTb 3KCMyaTaLlmm asTomMobuns.

B HacToslLLee BpeMsi OTKpbIBaHUE W 3aKpbiBaHWe 60PTOB TPAHCMOPTHbIX
CpefCcTB, NPOM3BOAMTCA C UCMO/b30BaHMEM py4YHOro Tpyda. C uenbio pas-
paboTKu (MPOEKTUPOBAaHUSA) CUCTEMbI aBTOMATUYECKOIO OTKPbITUA 60pPTOB
cthopmynMpyeM OCHOBHblE TPe6OBaHUA K CMCTEMaM aBTOMaTUYecKoro oT-
KpbITUS1 GOPTOB aBTOMOGU I, OCHOBbIBAsICb HA HOPMATUBHbIX [JOKYMEHTaxX
cTpaH CHI™:

OcHoBHble TpeboBaHUS:

—cucTeMa Ao/kHa obGecreynBaTh 6e30MacHOe M HafeXHOe OTKpbl-
Tue/3aKpbITe 6OPTOB, A0MKHA ObITb MpPesycMOTpeHa MexaHudeckas 610-
KMPOBKa B OTKPLITOM W 3aKPbITOM MOM0XeHUAX. CuUcTeMa AO/MKHa ObITb
3allylleHa 0T CaMOMNpPOK3BO/IbHOMO CpabaTbiBaHUA M UMETb CUCTEMY 3KC-
TPEHHOr0 OTKPbITKS 6OPTOB.

C TOuKM 3peHnst 6e30MacHOCTM CMCTEMa [O/MKHa ObITb 060pyfOBaHa
[aTumKaMun KOHTPONS MonoXeHus 6opToB. Heobxoaumo npefycmoTpeTb
CUCTEMY MPEeAOTBPALLEHMS 3alLeMIEHNs TPy3a, a TakkKe Hannuve MHAuKa-
TOPOB COCTOAHWSA CUCTEMbI. [ NepeBO3KN OTAE/bHbLIX FPy3 HE06X04UMO
NpeaycMOTPeTb CUCTEMY MPEAOTBPALLEHMS MafeHWs rpy3a Mpu OTKPbITAK
6opToB [8].

C TEXHWMYECKOI TOYKM 3peHMst aBTOMATMYECKas CMcTeMa [0/KHa ObiTb
yCTouMBa K BMOpaUMsaM X yaapam, 3aliuiieHa OT BO3Ae/CTBMS Nbin 1
BNarn. JNeKTpUYecKne KOMMOHEHTbI [J0/MKHbI COOTBETCTBOBAaTh TpPe6OoBa-
HuAM 6e3onacHoCTU. [Jo/mKHa BbiTb MpefyCMOTPeHa CUCTEMA AMarHOCTUKM
HeMcnpaBHOCTENA.

JkcnyaTaunoHHble TpeboBaHUs:

— cucTeMa A0/MKHa BbITb NIEFKO 06CYXKNBAEMOIA;

— JO/MKHa 6bITb NPefyCMOTPEHA CUCTEMA CMa3KM ABWKYLLUXCS YacTeld;

— JOMKHa ObITb BO3MOXHOCTb PYYHOrO YMpaB/ieHUs B C/ydae OTKasa
aBTOMATUKY;



— JOMKHa BbITb NPeAyCMOTPEHa cucTeMa NPesoTBpaLLEeHNS NePerpysKku
NpYBOAOB.

B KayecTBe creynanbHOro TpeboBaHus 415 CeNlbCKOX03AMCTBEHHbIX MNe-
PEBO30K CnefyeT MpeayCcMOTPeTb LOMOMHWUTENbHYIO 3aluTy OT BO3fei-
CTBUA MbII W TPA3W, YCUNEHHbIE KOHCTPYKTUBHbIE 3/1EMEHTbI, CUCTEMY
NpeaoTBpaLLeHNs NafeHUs >XXMBOTHLIX MPWU pasrpyske, LONOMHUTENbHbIE
CUCTEMbI KpenieHuns rpyaa.

Ba)KHO OTMETUTb, YTO BCE CUCTEMbI aBTOMATUYECKOrO OTKPbITUS 6op-
TOB [O/MKHbI MPOXOAWUTb CEPTUMKALMIO N COOTBETCTBOBATb TPeGOBaHUAM
TEXHUYECKOro pernameHTa TamoxkeHHoro coto3a (TP TC) 018/2011 «O
6€30MacHOCTYN KOMECHbIX TPAHCMOPTHBIX CPEACTB.

Mpy NpPOEKTMPOBaHWM K 3KCMAyaTauun Takux CUCTEM HeOH6X0AMMO
YyuuTbiBaTb CReLMpUKY NepeBO3MMOro rpysa, YCMOBMA 3KcnayaTauum u
TpeboBaHMs 6e30MaCcHOCTM Ha AOpOrax 06LLUEro Noab30BaHus.

3akaouenne. PaCCMOTPeHbI TEXHWUYECKME, 3KCMyaTaLuoHHbIe U Tpe-
60BaHMsA 6e30MacHOCTU, NpeLbsBNseMble K CUCTEMaM aBTOMATUYeCKOro
OTKpbITUS 6OPTOB FPY30BbIX TPAHCMOPTHBLIX CPEACTB, WCMO/Mb3YyeMbIX ANS
MEPEBO3KMN CeNbCKOX03AMCTBEHHbLIX MPY30B.
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XYK 4. A, MALUKEBWY B. A.

TEXHOJIOI'MHU B TIOKAPOTYIIEHUHA

Hayunwiii pykosooumeno — CEPI'EEBA U. U., kano. c.-x. nayx, ooyenm
Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,
"opku, Pecny6nuka benapycb

Beenenue. B nocnegHue rofgbl 4OBOMLHO 60/bLIOE KOMYECTBO Ny6un-
KauuiAi NOCBALLEHO POBOTU3MPOBAHHONM, «YMHOW» TEXHUKE, NMO3BONSHOLLEN
CIKOHOMWTL BPeMS, CU/bl YE/IOBEKA, & TaKKe B HECKO/IbKO pa3 MOBbICUTb
3eKTUBHOCTL TyLLEHUS NoXapa. Kakue e TEXHOMOorMM UCnosb3yoTes B
TYLLEHUW NOXAPOB B HaCTOALLLEE BpemMa?

Heas padoTel. [poaHaN3MPOBaTh SOCTUXEHUS HAYKN U TEXHUKU B 06-
NacTy NOXapoTyLUEHUS, BbIABUTb TEHAEHLUW Pa3BUTUS.

Marepuajibl M METOAMKA HCCJIeT0oBaHUA. ANPUOPHas MH(opMaLms,
ny6nMKaLumM aBTOPOB MO [JaHHOI TeMaTMKe.

OcHoBHast YacTh. POGOTVN3MPOBaHHAA TEXHUKA UMEET MHOXECTBO He-
OCMOPUMbIX MIOCOB B 06/1aCTM MOXKApPOTYLUEHNS, TaK KaK OHa He TO/bKO
MO3BOJISET NIMKBUAMPOBATL BO3ropaHue, HO U obecrneunTb 6e30MacHOCTb
cammnx noxkapHbiX. Cnyyan neTtasibHbIX UCXOA0B Cpeamn coTpyaHukos MYC
npy UCNONIHEHWUMN CBOEro [0Ara, K COXANEHUIO, He TaK pefKu. 3TO 0YeBUA-
HO, TaK Kak paboTa NnoXapHOoro HarnpsiMyro CBA3aHa C PUCKOM A5 XXW3HW. B
TSKENbIX CyYasX, B TOM YKC/e, MPU Yrpo3e B3pbiBa UK PajyoakTUBHON
aTaki Ha NoMoLLb NPUAYT UMEHHO MoXapHble poboTsl [2].

Pa3paboTKM ¥ BHEAPEHWE HOBbLIX TEXHO/OMMA B TyLUEHVE MOXapoB
MYC Havana akTMBHO BeCcTU B KOHLEe 90-x Havane 2000 rogos. OCHOBHbIE
TeHAEHLMM NOLLIN Ha Co3faHne poboTU3MPOBaHHBIX KOMMIEKCOB. [epBbiM
6bin co3gaH PTK — 370 MOGW/bHLIA po60TEXHUYECKMI KoMNieKe. C ero
MOMOLLbIO MOXapHble NIMKBUAMPOBAIA MOXaP, UCMOb3ya 415 3TOr0 NeHy.
3a nopgady BelllecTBa OTBeYas Oneparop, HaxoAsaCh Ha PacCTOAHUM.

HemHOro nosgHee ydyeHble B3f/MCb 3a COBeplUeHCTBOBaHWe PTK. B
Hauane 2000 rofioB MOABUAINCH MOZENN, KOTOPble MO/ TYLUUTbL NOXap He
TOMbKO Ha 3eM/Ie, HO 1 B BO3AYyXe U Jaxe nog Bofoi. Mofo6Hble poboThl
HafleNeHbl Maccoli BO3MOXHOCTel 1 pyHKLMIA, Hanpumep [1]:

— CBOEBpEMEHHas 3BaKyaLma NoLein;

— MOHWTOPWHT 1 OLEHKa NOXapHOIi 06CTaHOBKY;

— KOHTPO/b CUTYauumn 7 GHER B HeLeNt0 KPYrioCyTOUHO;

— yCTpaHeHWe BO3ropaHus;

— MPOIMB KOHCTPYKLMW MOC/E TYLLUEHNUS NOXapa.



Ha cerogHAWHWA geHb co3faHbl NOABOAHbIE, 6eCNWNOTHbIE, BO3LYLU-
Hble, AUCTAHLMOHHO YnpaBnseMble poboThbl 418 TyLeHWs noxapa. Cospe-
MeHHble KOMMAEKChbI 06/1afatoT TakXKe BO3MOXHOCTBIO KOHTPOAS pacxofa
OrHeTyLUalLero BelecTsa. B kauecTse nociefHEro MOXET MCMO/Mb30BaTLHCS
BOZa, NOPOLUOK, BOAOMEHHbIA pacTBop M T.4. OLHWM W3 OCHOBHbLIX Mpe-
MMYLLECTB po60Ta ABNAETCH TOYHOCTL O6HAPYXKEHWA BO3ropaHus 3a KopoT-
KWl NPOMEXyYTOK BpeMeHW. [ofo6HbI poboT paboTaeT No NPUHLMNY WH-
(hpakpacHoi 4yBCTBUTEIbLHOCTK, yNaBnBasi NOA06HLIM 06pa3oM TenoBoe
n3nyyeHve faxe npu Bo3ropaHun. Kak npaBuno, ¢ 3TUM poboTOM Hemno-
CPeACTBEHHO CBs3aH OMeparop, KOTOPbIA MOXET 3afaBaTb HaCTPOWKWM Mo
CBOEMY YCMOTPEHWIO, YNPaB/isAs TEXHWKOM NpW 3TOM Ha paccTosHuu [1, 2].

Mo6UNBLHOCTb 1 6OMbLLIOIA 06EM TEPPUTOPUUN — 3TO BaKHbIE KPUTEPUN,
KOTOpbIM B 0653aTeflbHOM NOPSAKE LO/MKHbI COOTBETCTBOBATL MPOAYKTbI
COBPEMEHHbIX TEXHOMOrWiA. B yacTHOCTW, 3TMM TpebGoBaHUAM OTBEYatoT
YCTAaHOBKM aBTOMAaTUYECKOr0 MNOXapoTyLieHns. SPHEKTUBHOCTL  3TUX
YCTaHOBOK BapbMpyeTCs B 3aBUCUMOCTM OT MOAWN(MKALWIA, B TOM Yncne OT
MOLLHOCTY nogauu cTpym. Mofo6Hble yCTaHOBKM MOTYT MCMNO/b30BaTLCA Ha
60/bLUMX MAOLWAAAX MOXapa B Liensx fnoKaamsaunuu, a Takke Hesamennm-
TeNbHOW NMKBUZAUMKM OrHA. OHU XapaKTepusytoTcH CPaBHUTENbHO He-
60/bLUMM BECOM, YAOOHbLI B MCMOMb30BAHWUWN, HO MMEKOT HeBO/bLUONA CPOoK
cnyxobl (go 10 net) [3].

Y nogpasgeneHunii no 6opbbe ¢ YC 60MbLIO MNONYASPHOCTLIO NOJb3y-
l0TCA HOBble MOAW(MKALMM MOXAaPHbIX aBTO, T.K. XOPOLLO MOKasaan cebs
Ha MpaKTuKe. XopoLwumM pelleHvem siBnsetcss AMMM-aBTo NepBoi NOMOLLM,
T.6. NMEPeABMKHON KOMMIEKC MOXKapOoTyLUeHWs. 3anac OrHeTyLUIaLlero Be-
LecTBa Ans NoAobHOro aBTO MOXET gocturatb Ao 450 nuTpoB. Moryt
MPUMEHATLCA B TYLUEHUW MOXapOB Pa3/IM4yHOro NPoMCcXoXxaeHus. OrHeTy-
LUaLlee BELECTBO MOXET NOAABaThLCA CTPYeR Ha pacCcTosiHUK f0 35 METPOB.

Bonee MOLLHOI COBpEMEHHON TexHonorueid sensetcs AL, — asTouu-
cTepHa. MalumHa NpuMeHsieTCA B LEMSX YCTPaHeHWst OrHs. ABTOMO6MUAb
XapakTepu3yeTcs 60/1bLU0l BMECTUTEIbHOCTbLIO: 6aK MalLUHbI 3aM0MHSEeTCA
NpUMEPHO Ha 5-6 TOHH BOAbI.

MupocTrKepbl — HOBeliLLiee caMocpabaTbiBatoLLeecs CPeACTBO TyLUEHNS
OTHSl, MO3BOMSAIOLLEE HEWTPaIM30BaTb JIOKa/lbHOE BO3rOpaHWE Ha €ro
HayasibHOW cTagmn. OCHOBHOE Ha3HauyeHWe MUPOCTMKEpa 3aK/YaeTcs B
TOM, 4YTO6bI NPEAOTBPATUTL PACMPOCTPAHEHME OFHS OT JIOK&/IbHbIX O4aroB
BO3ropaHusl. icnonb3yeTcs 3T0 CPeACTBO A1 NMPefoTBpaLLeHNst BOSHUKHO-
BEHUs MOXKapa B 3MEKTPUYECKNX PO3ETKaxX, PacrnpepennTenibHbIX LWuTax,
3NEKTPMYECKMX LKadax, celidiax u ap. Ecnm 0606WwnTb chepy NpUMeHEHNS



MAOCKMX OTFHEeTYyLUWTEeNEeR, TO OHW YCTaHaB/MBAKOTCS TaMm, A€ BO3MOXHO
KOPOTKOE 3aMblKaHue, Neperpes Um BO3HNKHOBEHME UCKP.

MNacTUHbI UMEIOT KNEALLMIA CNOIA, 3aLMLLEHHBIA NNEHKON. Mepes ycTa-
HOBKOW M/ieHKa ypanseTtcs, a cam nupoCcTUKep MPOYHO (hrKcupyeTea K no-
BEPXHOCTW 3/1eKTPOOOOPYLOBaHMA MO LEHTPY WAM B €ro BepxXHel 4actu
(akTMBHbIM cnoem BHK3). locne cuenieHnst ¢ NOBEPXHOCTbIO YCTPOMCTBO
roToBO K paboTe. PekoMeHAyeTCA 4/19 NPUMEHEHMA Ha BCeX 0ObekTax, rae
€CTb PUCK CaMOMPOU3BO/ILHOr0 BO3HUKHOBEHWA 04aroB noxapa.

CoBpemeHHble 6ecnunnoTHble aBualyoHHble cuctemsl (BAC) ctann He-
3aMeHMMbIM MHCTPYMEHTOM B 60pbbe ¢ noxapamu. BAC npuMeHatoTCa Ha
BCEX 3Tanax IMKBMAALMM BO3rOpaHuii: OT 06HapY>KeHUs 04aroB o fOCTaB-
KM OrHeTyLlalwmx BelecTs. TenaoBmU3opbl, ycTaHoB/eHHbIe HA BAC «[eo-
ckaH 801» (Poccus), Mo3BONAKT 0OHapYXXMBaTb QYary noxapa Aaxe B
YCNOBUAX 3af4bIMIEHUA M HOYbLD. B npouecce NMKBMZaLum NecHbIX no-
)KapoB [pPOHbI NATPYNMPYIOT TEPPUTOPUM, ONPeaensist rpaHnLbl OrHs 1 6es-
onacHble MapLIpyThl AN Ha3eMHbIX NOAPa3LeNeHNii MOXapHO 0XpaHbl.

BAC, Takne kak JC19 (Kutait), 4OCTaBNsAT OrHeTyLlalime «60MObI»,
npobuBatoLLme CTeK/a B BbICOTHBIX 3[aHWAX, & TaKXKe /1 TYLIEHWA NeCHbIX
noxapos.. MporpammHoe o6ecneveHune DJI FlightHub 2 nossonseT ynpas-
NATb HECKOMbKUMU POHaMK, pacnpeensis 30Hbl MOUCKa U CUHXPOHU3UPYA
[leiicTBMA crnacaTeneil.

B nocnepfHee Bpemsa 4/ TyLLEHUS OTHSA MPUMEHSIOT HOBble pa3paboTKu
— MONWMEpPHbIe aAre3VoHHble f06aBKW. 3TO LaeT BO3MOXHOCTb BO34YLL-
HbIM MalUVHaM 3axBaTblBaTb M/OWaAb BABOE 60/bLUE YEM MPU TYLLUEHWN C
BOZON. BellecTBO, NonaB Ha ropsiliyt0 MOBEPXHOCTb, 06pasyeT M/eHKy,
3aKpblBas 4OCTYN Kucnopoda. ICKnoYaeT TeHMe 1 HOBOe BO3rOpaHme.

3axaouenne. COBPEMEHHbIE TEXHOIOTMN MOCTOSIHHO ABWTalOTCA Brie-
pes, u Takasd cpepa, Kak 3awuTa OT MOXapoB TakXKe MOMOJIHSAETCA HOBOM
CMeLMann3MpoBaHHO TEXHUKON, KOTOpasi MOMOraeT CHU3WUTb TPaBMaTu3M
N COXPaHUTb XXMN3Hb YeN0BEKY.
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KO3/10B P. 1.

COBPEMEHHBIE TPEBOBAHUS OXPAHBI TPYJIA

K OCMOTPOBBIM KAHABAM MACTEPCKHUX AIIK

Hayunwiii pykosodumens — LJAUL] M. B., 3a6. kaghedpoti, Kano. mexu. HayK
Benopycckas rocyapcTBeHHas ceNbCKOX03AMCTBEHHAs aKaaeMus,

"opku, Pecnybivka benapycb

Beenenue. Kak v nt060iA gpyroii npouecc, PyHKUUA TEXHUYECKOTO 06-
CNY>XMBaHUA U PEMOHTA [O/KHA NOCTOSHHO COBEPLLEHCTBOBATLCA. Llenm
OYEBWAHBI: MUHUMMW3NPOBATL 3aTpaTbl HA TEXHUYECKOE 06CNY>KMBaHWE W
PEMOHT, MaKCVM&a/bHO MOBbLICUTL KO3(MMULMEHT rOTOBHOCTM 060pYAOBa-
HUA 1 ero nokasartenu paboTbl. Ans obecneyeHns LOCTyMna K arperaram,
y3fam 1 feTansam, pacnosioXeHHbIM CHU3Y MOABUXHOr0 COCTaBa, B NMpoLiec-
Ce BbINOAHEHUs PaboT TEXHUYECKOr0 06CMYXXMBAHUSA 1 TEKYLLEro peMOHTa
MPENMYLLLECTBEHHO AO/KHbI MUCMONB30BATLCA HaMo/bHbIE MeXaHW3MPOoBaH-
Hble YCTpOicTBa (rMAPaBANYECKME W 3MEKTPUYECKUe MOABLEMHUKM, Mnepe-
[BWKHbIE CTOMKMW, ONPOKUABLIBATENN W T.M.). B OTAEMbHLIX CNyYasx B COOT-
BETCTBUM C TpebOBaHMAMU TEXHONOMMYECKOro mnpouecca [LOMnycKaeTcs
YCTPOWCTBO OCMOTPOBbLIX KaHas [1]. MpoeKTMpoBaH/e HOBbIX OCMOTPOBbIX
KaHaB [l0/KHO YUmTbIBaTb TPeboBaHMA 6e30MacHOCTM.

Henn paGorsl. V3yunTh AeicTBYIOWEE 3aKOHOAATeNLCTBO Pecny6mnkm
Benapycb u cuctemy HopMm 6Ge3omacHOCTV onpegenstowme TpeboBaHWA K
OCMOTPOBbIM KaHaBaM.

MaTtepuaabl 1 MeTOOHKA HcciaeqoBaHmii. B ctatbe aHanmM3npyloTcs
Tpe6oBaHus CTBE 960-2011 «TexHWYeCKoe OO6CNYXMBAHWE W PEMOHT
TpaHCnopTHbIX cpencts. O6lWme TpeboBaHWsA 6e3onacHocTu», TKIT 45-
3.02-241-2011 (02250) «CTaHUMM TEXHWUYECKOro 06CNYXMBAHWUSA TpaHC-
MOPTHBLIX CPEACTB CTPOUTESIbHbIE HOPMbI MPOEKTUPOBaHWUsA», CaHWUTapHble
npasvna v Hopmbl CaHlNMuH PB 9-95 PB 98 «CaHuTapHble npasuia U Hop-
Mbl M0 YCTPOMCTBY W COAEPXaHWUIO MPOU3BOACTBEHHBLIX 6a3 Ha 0ObekTax
CeNbCKOro Xo3aicTBa», «[paBuia No oxpaHe Tpyda Mpu 3Kcnayataumm
aBTOMOGW/ILHOrO W TOPOACKOro 3/1eKTPUYECKOr0 TpaHCcnopTa», YTBep-
X[EHHbIX NOCTaHOBNeHVeM MUWHUCTEPCTBA TpyLa WM COLMaIbHOW 3aluThl
Pecny6nuku Benapycb U MuHMCTEpCTBA TpaHCMopTa M KOMMYHWKaLUiA
Pecny6nuku benapycb ot 06.12.2022 Ne 78/104.
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Pe3yabTaThl Hecae10BaHUSA U HX 00cyskaAenune. 13 BX04a B OCMOTPO-
Bble KaHaBbl CfiefyeT npefycMaTpuBaTh SIECTHULI LUMPUHON He MeHee 0,7
M B KonudecTse [2]:

— [4N19 TYNWKOBbIX OCMOTPOBLIX KaHaB, 06beAVHEHHBIX TPaHLIeAMM, — He
MeHee 0fJHOV NeCTHMLbI Ha TPV OCMOTPOBbIE KaHaBbl;

— 49 MHAMBMAYaNbHBIX MPOE3AHLIX OCMOTPOBLIX KaHaB, 06befuHeH-
HbIX TOHHENAMU, — He MeHee OfHOW NECTHMULIbI Ha YeTbIpe OCMOTPOBbIE Ka-
HaBbl;

— AN Npoe3fHbIX OCMOTPOBLIX KaHaB MOTOYHLIX /IMHWIA — He MeHee
[BYX NECTHUL, Ha KaxXble NOTOYHbIE SIMHWW, PACMONOXeHHbIe C MPOTUBO-
MOOXHbIX CTOPOH (PaccTosiHMe [0 6AVDKANALLEro BbIXOA4A JOMKHO ObiTh He
6onee 25 m);

— [N19 TYNUKOBbIX OCMOTPOBLIX KaHaB, He 06bEAVHEHHBIX TpaHLesMu, —
MO OAHOI NECTHULIE Ha K&XAYH0 OCMOTPOBYH) KaHasy.

Bxogbl B OCMOTPOBbLIE KaHaBbl He criefyeT pasmeLlaTb nog aBToMo6u-
NAMU 1 Ha NYTAX ABMXXEHMA U MaHeBpupoBaHms TC (3a UCKNKOYEHWEM MO-
CTOB ANs cheunanbHoin 06paboTkn TC); BXOAbl AO/MKHbI MMETL OrpaXkae-
HWe nepunamu Ha BbicoTe 0,9 M [2].

Momelenns ana TO, peMoHTa U xpaHeHus TC foMKHbI O6bITb 060pYyL0-
BaHbl MPUTOYHO-BBLITSXXKHOW BeHTUAAUMeEN. KpaTHOCTb BO3AyX006meHa
[0/MKHa 06ecneynBaTh CofepXaHve BpeaHbIX BELLECTB B BO3AyXe paboueii
30HbI B Npegenax MAK [3].

[Ona obecneyeHnss nogbema TC Ha OCMOTPOBLIX KaHaBax crefyet
npegycMaTpmBaTth MepefBUIKHbIE WM CTaLMOHApHbIE KaHaBHbIE MOAbLEM-
HUKWN.

OCMOTpOBble  KaHaBbl  [JOMKHbI  ObITb  060PYAOBaHbI  MPUTOYHO-
BbITSDKHOM BeHTMNsAUMel [4].

[nnHa TynuKOBOI KaHaBbl 3aBMCUT OT pasmepa pemoHTupyemoro TC,
KOTOpPOE [O/DKHO MOJIHOCTLIO YCTaHaBMMBATbCA Ha KaHaBy, He 3aKpbiBas
BXOZHYI0 NeCTHULLY U 3anacHoi BbIXog [3].

CTeHbl KaHaB, NPUAMKOB, TPaHLLEA WA TOHHeNel AO/MKHbI ObiTb 06/11-
LLOBaHbI KepPaMMUYEeCKOW NAUTKOR CBET/bIX TOHOB [4].

OCMOTpOBble KaHaBbl M 3CTaKajbl, 3a UCK/OUYEHWEM KaHaB, 060pyLo-
BaHHbIX NIEHTOYHbIMU KOHBeepamu, LO/MKHbI UMETb Hanpasnsiolime pe-
60pabl MO BCE AMHE UnW Lpyrue yCTPOICTBa, NpPeAoTBpaLlatoLLme naje-
Hue TC B KaHaBY WM C 3CTaKadbl BO BPEMS €ro nepessvxeHns [3].

Ha TynMKOBbIX OCMOTPOBLIX KaHaBax ChedyeT MpeaycMaTpvBaTh
YCTPOIACTBO ynopoB Ans konec TC [4].
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OCMOTpOBble KaHaBbl JO/MKHbI UMETb HULLIW ANA pa3MeLLeHns aNeKTpu-
YECKMX CBETUIbHMKOB W PO3ETKU [N BK/OYEHWS MEPEHOCHbLIX famn
HanpsbkeHnem 12 B [4].

[Mon oCMOTPOBOI KaHaBbl, B KOTOPOI MPOU3BOAMTCA paboTa C MOMO-
Wb MEePesBMKHONO Fpy30MOALEMHOINO MexaHu3ma, 0CBO6OXKAaeTcs OT
MOCTOPOHHMX NPeAMETOB, AeTanel U NOAAEPXKMBAETCA B uncToTe [2].

MomeLLeHUs 1 OCMOTPOBbIE KaHaBbl, TPAHLLEN U TOHHENN AOMKHbI CO-
[iepXXaTbCs B UMCTOTE, He 3arpOMOXAATLCS AeTalsAMU U PasfIMuHbIMK Npea-
meTamu. Ha nony KaHaBbl AO/MKHbI YCTaHaBNMBATLCA NPOYHbIE AEPEBSHHbIE
PELLETKM, He MPEenATCTBYIOLLME UCMO/Ib30BAHUIO TEXHOMOMMYECKOro 060py-
nosaHua [3].

[ns paboTtbl cnepean n c3agn TC 1 ana nepexoga Yepes OCMOTPOBYHO
KaHaBy HE06X04MMO NOMb30BaTLCA NEPEXOAHLIMMN MOCTUKaMU LUWPWUHON He
meHee 0,8 M, a 4na CNycKa B OCMOTPOBYIO KaHaBy M MoAbema 13 Hee — cne-
UManbHbIMKU  fleCTHUMUaMKU. KonuyecTBO MepexofHbiX MOCTUKOB [O/MKHO
6bITb PaBHLIM KONMYECTBY MECT, YCTaHaBNMBAEMbIX Ha OCMOTPOBOI KaHaBe
TC, MUHYC oauH. HeskcnnyaTupyemble 60fiee OAHOW paboyeil CMeHbI
OCMOTPOBbIE KaHaBbl, TPaHLLEN WAN MX YacTU AO/MKHbI MepeKpbiBaTbCs
MPOYHBbIMM LMTaMU, NEPEXOLHbIMM MOCTMKamMK [3].

OcBelLeHMe OCMOTPOBbLIX KaHaB c/iefyeT npeaycMaTpyBaTh CBETU/bHU-
KaMu C IIOMUHECLIEHTHbIMM laMnamuy CO CTemneHbHo 3almThbl He Hke IP5X
no CTb IEC 60598-1 1 no FOCT 14254. CBETWU/IbHUKW, YCTAHOB/IEHHbIE B
HWLUX OCMOTPOBbIX KaHaB, AO/MKHbI GblTb 3alMLLEHbI OT MEXaHWYEecKnX
noBpeXaeHui [4].

Mpu BbINOAHEHNM paboT No TO 1 P TpaHCMOPTHLIX CPeAcTB paboTato-
MM He gonyckaetcs [2]:

— HaXO4MTbLCA B OCMOTPOBOIA KaHaBe, MoJ 3CTakafoi Npy NepemeLLeHnn
MO HVM TPAHCMOPTHbIX CPEACTB;

— MepenpbIrMBaTh Yepe3 OTKPbITYH) OCMOTPOBYH KaHaBy WM Mepexo-
OWTb Yepes Hee Mpu OTCYTCTBUM NEPEXOAHON0 MOCTUKA,;

— NpoBoOAUTL paboTbl N0 TO 1 P TpaHCMOPTHOIO CPeACTBa, CTOALLEro Ha
OCMOTPOBOIA KaHaBe, MPU OTCYTCTBUM NEPEXOAHbLIX MOCTUKOB;

— CagMTbCs Ha Kpaii 0CMOTPOBOI KaHaBbl BOM3M CTOALLEr0 TPAHCMOPT-
HOrO CpeacTBa;

— npw paboTe B OCMOTPOBOIA KaHaBe K/laCTb Ha Kpail 0CMOTPOBOIA KaHa-
Bbl WJIN FO/IOBKY PE/IbCOB UHCTPYMEHT WM MaTepuasibl;

— CHMMaTb 3aLMUTHYIO0 KacKy npw paboTe B 0OCMOTPOBOI KaHaBe.

MepenswkeHne TC Ha OCMOTPOBBIX KaHaBax UM B PEMOHTHLIX MacTep-
CKMX MPOBOAWTCS MOA PYKOBOACTBOM PYyKOBOAWTENS paboT, KOTOPbIA 065-
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3aH IMYHO Y6eanTLCA B OTCYTCTBMUM paboTatoLLMX B OCMOTPOBbIX KaHasax,
Ha Kpbille TpamBaeB (TPONeiibycoB), NeCTHULIE, MOAHOXKaX U APYrMX Bbl-
CTYMaMLLMX YacTaX TPaHCMOPTHbIX cpedcTs [2].

MepenBuKeHNe 1 NOCTAaHOBKA Ha OCMOTPOBYH) KaHaBy HEMCNpaBHOro
TpamBas (Tponneiibyca) paspeluaeTcsi ero OYKCUPOBKOW ApyrMM TpaHc-
MOPTHbIM CPeACTBOM Ha XKeCTKOM cuenke [2].

MepeBuKeHNE 1 MOCTaHOBKA Ha OCMOTPOBYH) KaHaBy HEMCMPaBHOIO
TC paspeluatoTcs ero 6YKCUPOBKOIA Ha >XECTKOM CLENnKe MallWHOR TeXHU-
YECKO NMOMOLLM B COOTBETCTBUM C PYKOBOACTBOM MO 3KCM/yaTaumm Gyk-
crpyemoro TC M C MHCTPYKUMeld NO NPOM3BOACTBY MaHEBPOBbIX paboT
opraHusauum [3].

3akaouenue. B pesynbTaTe aHanm3a HOPMAaTVBHbLIX MPaBOBbIX aKTOB
YCTaHOB/IEHbI TPebOBaHUA MO OXpaHe Tpyda A1 OCMOTPOBbIX KaHas. B
Cnyyasx, ecnm HeT Tpeb6oBaHWUI MO OXpaHe Tpyda B COOTBETCTBYHILLMX
HOPMaTMBHbIX aKTax, BCTYMaeT B AeiCTBMe TpeboBaHMe cTaThh 4 «Tpebo-
BaHMS MO OXpaHe Tpyaa» 3akoHa Pecny6nunkn benapych «O6 oxpaHe Tpy-
fa» 1 ctatby 55 «O65A3aHHOCTVM HaHUMAaTeNeid MpW opraHusauun Tpyjaa
paboTHMKoB» TK Pecny6nvku Benapycbh, Tpebytolime oT paboTogaTenei
(HaHMMaTeNen) Npyu OTCYTCTBUM B HOPMATMBHbLIX MPaBOBbLIX aKTax, B TOM
yncne TEXHUYECKMX HOPMaTMBHBLIX MNPaBOBbIX aKTax, TpebGoBaHWMiA MO
OXpaHe Tpyfa MpWMHMMaTb HEOOXOAMMbIE Mepbl, 06ecrneynBaroLLMe CoXpa-
HEHWE >KU3HW, 340P0BbA U PaboToCMOCOBHOCTM paboTaloLiMX B npolecce
TPYA0BO AesTENbHOCTM.

NNTEPATYPA

1. OxpaHa Tpyga / B. H. Bocak, A. E. KoHgpanb, M. M. Axkynuny [n gp.]. — Fopku:
BIrCXA, 2021. - 154 c.

2. 06 yTBepxaeHumn Mpasun No oxpaHe TPyAa Npu aKcnayaTauyuy asTOMOGUILHOTO U ro-
POACKOr0 3M1EKTPUYECKOr0 TPaHCMopTa: NocTaHOBNeHWe MUHMCTEPCTBa TPy Aa U COLMabHOM
3awmThl Pecnybnvkn benapycb 1 MUHKUCTEPCTBA TPAHCMOPTa Y KOMMYHUKauuii Pecny6nmnku
Benapycb oT 6 gek. 2022 r. Ne 78/104 // 3TAJIOH: UH(OPMALMOHHO-MOUCKOBas cUCTeMa. —
[ata o6patyeHms: 03.03.2025.

3. TexHWueckoe 06CMy>KVBaHWe VM PEMOHT TPaHCMOPTHbIX cpeAcTB. Oblwme TpeboBaHWA
6esonacHocT = TaxHiuHae abCcnyroyBaHHe i PamOHT TpaHCMapTHbIX CPoAKay. Ary/bHbIs
naTtpabasaHHi 6sicneki: CTb 960-2011 B3ameH CTb 960-94; Bees. 28.03.2011. — MuHck: Moc-
cTaHaapT: benopyc. roc. WH-T cTaHAapTU3auumn n ceptudgukaumm, 2011. — 30 c.

4. CTaHLMWN TEXHNYECKOro 06CNYXXMBAHWA TPAHCMOPTHBIX CPeACTB. [apaxu-CTOAHKW aB-
TOMO6WNen = CTaHLpli TaxHiuHara abcnyroyBaHHA TpaHCNapTHbIX CPOAKaY. [MapaXbl-CTasHKi
ayTamabinay: CH 3.02.03-2019 s3amen TKIT 45-3.02-25-2006 (02250) n TKI 45-3.02-241-
2011 (02250); BBep. 02.04.2023. — MuHck: PYT « CTPOATEXHOPM», 2023, — 40 c.
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Y[IK 343.98(476)

JMFOBYEHKO A. .

KUBEPITPECTYIIHOCTD B BEJIAPYCH:

MNOHSITUE U OTBETCTBEHHOCTDb

Hayunvwiii pyxosooumenv — HOHAC E. JI., kauo. c.-x. Hayx, 0oyenm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. MOLLEHHNYECTBO — YMbILLJIEHHOE NMPOTKUBONPaBHOE 6E3B03-
Me3HOe 3aB/lafleHNe YY>KMM UMYLLEECTBOM C KOPbICTHOI LieNblo MyTeM 06-
MaHa nn6o 3noynoTpebneHnemM goeepmeM. Ero oTanumnTenbHoi 0cob6eHHo-
CTbHO ABNSETCA TO, YTO MOLUEHHWK 3aB/afeBaeT UMYLLECTBOM MOTepneBLUe-
ro, UCMonb3ys 3abnyXaeHne nmua, KOTOpoe ero nepejaer.

OOGBEKTOM MOLLEHHNYECTBA SBMSETCA CMOXMBLUMIACA B 0OLLECTBE U
OXpaHSEMbIA FOCYfapCTBOM MOPALOK, 3aKpennstowmii  HeNpPUKOCHOBEH-
HOCTb COBCTBEHHOCTU. B KauecTBe npeaMeTa MOLLEHHUYECTBA BbICTYNAOT:
MMYLLECTBO /60 MPaBO Ha MMYLLECTBO (BELUW, AEHBIN W JOKYMEHTbI, KO-
TOpblE AaloT MpaBO Ha MOMyYeHWe MaTepuasbHbIX LEHHOCTE AN YCAyT,
MMeHHbIE LieHHble Gymaru, UMyLLIECTBEHHbIE MpaBa, UCKNOUNUTENbHbIE Mpa-
Ba Ha pe3yNbTaTbl MHTENNEKTYaNbHON AeATeNbHOCTU W CpeacTBa MHAUBN-
Jyanmsauym yUYacTHMKOB rpaXgaHCKOro 060poTa, TOBapoB, paboT wau
ycnyr).

O6maH Kak cnocob BBefeHMS B 3ab1y>XKAeHVEe COCTOMT B YMbILL/IEHHOM
COOOLLEHNN He COOTBETCTBYHOLWIMX AEACTBMTENILHOCTY CBEAEHWUIA, YManuu-
BaHUM 06 WX HAAMYMM U T.N., OGHAKO HE MOXET OXBAaTbIBaTb JINYHbIE OLEH-
KU («CambliA TyuLLNiA aBTOMOGW/Tb, MO3TOMY OYEHb OPOr0 CTOUT»).

3noynoTpebneHne JOBEPUEM NPV MOLLEHHUYECTBE COCTOWT B UCMOJb-
30BaHMM 3abMyXKAEHMS MOTEpPMEeBLUEr0 OTHOCWUTE/IbHO HaMEepPeHWA fanb-
HelLwero noBefeHNs BUHOBHOTO Npy Nepefave emy MMyLLECTBA NGO NpaBa
Ha MMYLLIECTBO U He CBS3aHO C KaKUM-MB0 UCKaXKeHNEM (aKTUYECKNX 06-
CTOATENbCTB. B tOpuUAMYECKO N1TepaType OTMeYaeTcs, YTo I0BEpME MO-
YKET BbITb OCHOBAHO Ha MPeALIECTBYHOLMX COBEPLLUEHNIO XMLLEHUS NINYHBIX
B3aVIMOOTHOLLEHWSIX MeX/y BMHOBHbLIM W MOTEPMEBLLUM, B CUNY CNYXe6-
HOTO MOIOXEHUS, POACTBEHHbIE OTHOLLEHMS U T. 4,

[ns oTrpaHWyYeHnst MOLLEHHNYECTBA OT MHBIX COCTaBOB MPECTYM/IEHNIA,
HEOOXOAMMO YUYUTbIBaThb, YTO MMEHHO 3abMyXXAeHVe fuua B cuiy obmaHa
WM 310ynoTpebneHns [JOBepueM SIB/IIETCA CMOCOOOM MOLLEHHMKA Ans
M3bATMA 1 06paLLEeHMs MMYLLECTBA B CBOKO NO/b3y. [0 TOro MOMEHTa, Noka
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MOLLEHHUK HEe MOMYYUT peasibHyt0 BO3MOXHOCTb PacropskaTbC MOXu-
LWeHHbIM UMYLLIECTBOM, MOTEPMEBLUMIA He MPEensTCTBYET OCYLUECTB/IEHWIO
MPECTYMHOro yMbICNna B CUAY 3abMyXAeHWs, a He M3-3a CBOeW HeBHVMa-
TeNbHOCTK, HepeLunTenbHOCTU U T.4. [1-4].

Pe3yabTaThl Hcciaen0oBaHUus M1 UX o0cyxkaeHue. 10 OUEHKe aHaNTU-
KOB, HaMb0/bLLYHO Yrpo3y A/l KIMeHTOB 6enopycckmx 6aHkoB B 2024 rogy
NpeAcTaBnAT KNGepyrposbl, CBA3aHHbIE C TeNeOHHbLIM MOLIEHHNYECTBOM
(BULLIMHIOM) C UCMONb30BAHMEM COLMANbHON MHXeHepun. Hanpumep, kun-
eHTaM (DMHAHCOBbIX OpraHu3auuii MOCTYNalT 3BOHKM U3 AKOObI «B6aHKOB-
CKMX YUpeXAeHUIi», «MpaBOOXPaHUTE IbHbIX OPraHoB», a TakXKe rosiocoBble
BbI30BbI UM COOBLLEHUSA OT AKOBbLI UX PYKOBOAWTENEl C MOAAENbHOIO akK-
KayHTa.

TakxKe akTyalbHO MOLLEHHNYECTBO B cdiepe ycnyr, Hanpuvep, nog su-
[IOM apeH/bl >XX1/bsi, C UCMONb30BAHWEM BPEAOHOCHBIX NPOrpamm, QULLINH-
rOBbIX PECYPCOB, a TaKke MOMbITKA KOMMPOMETALMM YUETHbIX 3anucei
nonb3oBatesneii B CMCTEME ANCTAHLUMOHHOTO 6AHKOBCKOr0 06CIY)XMBaHMS.

OCHOBHbIM BEKTOPOM aTaku AN pacrpocTpaHeHusi «BPefoHOCOB»
OCTalOTCS COOOBLUEHNS B MECCEHKEPaX M yCTaHOBKa NPWIOXKEHWIA M3 He-
o(hULMa/IbHBIX MCTOYHUKOB. MoagensHble NporpaMmbl MOTYT MPUKPbIBATL-
CA PasNUUHbIMK Chepamu: Yalle UCMOob3YHTCA MPUNOXKEHNA MOGUIIbHBIX
0MnepaTopoB, CepBUCHI A1 ONNaThl KOMMYHaNbHbIX yenyr, VPN v cepsucsl
3HAKOMCTB.

MoLLEHHNYECTBA — 3TO NIATEHTHbIE W CNOXHbIE NPECTYNNEHUS, KOTOpbIE
He pacKpbIBAKOTCA K KOHTPO/IbHOMY CpOKYy. 3a 2023 r. npaBoOXpaHUTENN
pacKpbInv BCEro NMULLb YyTb 60n1ee 16% MOLLEHHNYECTB.

UTo KacaeTcs pasHOBUAHOCTEN TaKMX NPecTynneHni, To, B 2022 r. ans
Benapycu 6bi1/1 XapaKTepeH TaKoi BU, MOLLEHHMYECTBa Kak «AJo, Mamaly.
Ha TenedoHbl poguTeneid, 6abyLuek U AefyLleK NoCTynaju 3BOHKK, SKOObI
OT POLCTBEHHWKOB, B KOTOPbIX COO6LLAN0Ch, YTo OHM nonanv B ATM nan
COBEPLUMN NPECTYNIEHNE, U CPOYHO HY>XKHbI [eHbIW, YTOObI M36exarsb
OTBETCTBEHHOCTU. CpeAcTBa HYXHO 6bl10 NepeBecTU Ha CrneuuasbHbIN
CYeT UK nepesaTb Kypbepy, KOTOpbI paboTan Ha MOLIEHHUKOB. OBLLMMK
ycunusMm ata TeHZeHums 6bina cHkeHa. B Havane 2024 r. Takux npe-
CTYN/IEHWI 3aperncTprpoBaHo vyTh 60see 80.

Onsa 2023 roga xapaKTepHbl MOLUEHHWYECTBA, CBSi3aHHble C Kynneli-
npofaxeii Ha TOProBbIX M/OWAAKAaX U B coumabHbIX CeTax. beacteume
2023 r. — Instagram. 3gecb npobnema A0BOMLHO cepbe3Has. OHa Havanach
CO BpPeMeH NaHAeMun, Korja nepeLunn Ha 6eCKOHTAKTHYHO TOProB/to, 3aKas3
TOBapOB U YCYT Yepe3 UHTEPHET.
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B nepsyto ouepesib MOLUEHHVKW PacCcUMTLIBAIOT Ha YeloBeveckoe AoBe-
pre, & TaKkxKe Ha LLOK, KOTOPbIA UCMbITLIBAKOT MOTEpneBLLMe Npy COobLLe-
HUW UM TaknX CBELEHWUN O «POACTBEHHMKE». ICNOMb3ys NCUXONOrMyecKmne
MpUeMbl, He AAtOT UM OMOMHMUTLCSA, HagNeXalium 06pa3soM OCMbICAUTD
MpoucxXopsLlee, NepesBOHUTb CBOMM 6IM3KMM IMYHO, Y6eauTbes, YTO C
HUMW BCe B MOPALKE.

Heobx0aMmMO OTMETMTb, UYTO 3TOT BMWJ MOLLUEHHW4YEeCTBa COBepLUaeTCs
[BYMS 1 60/ee NMUAMK B COCTaBe OPraHWM30BaHHON MPeCTYMHOW rpynmbl.
Te, KTO BefieT TenepOHHbIE NEPEroBOPbI, KaK MpaBW/Io, OcTaloTcs be3Haka-
3aHHbLIMU, NMOCKO/bKY HaxoAsTcs 3a npegenamu benapycu. Ha ckambe nog-
CYAVMMbIX OKa3blBAtOTCA Kypbepbl, HEMOCPEACTBEHHO MO/yyaroLme OT no-
TepreBLUMX [eHeXHble CPeACTBa, a TakKe MH0AM, KOTopble MO LenoYke no-
NYHaloT 0T KYpbepoB MOXMLLEHHbIE IeHEXHbIe CPeACcTBa ANs fabHelLlero
X MepeBoja Ha cyeTa OpraH13aTopoB NPECTYMIeHUS.

3akitouenne. [OCKOMbKY NOTEPMEBLUMMM Yalle BCEro SBAAHOTCA Poj-
CTBEHHVKW, TO B MEPBYHO Ouepefb HYXHO nobecesjoBaTb CO CBOMMM POf-
HbIMKW, GIM3KMMM, pacckasaTb O TaKOr0 poja MOLLEHHWYEeCTBax, pasbsic-
HUTb, YTO He CTOWT NepefaBaTb [AEHEXHble CPeACTBa HE3HAKOMbIM /MLiaM,
HY)XHO /1106bIM CMOCOBOM CBS3aTbCAA CO CBOMMMW OAM3KUMU U y6eanTbes,
4TO C HMMM Bce B Mopsgke. Jpyroit cnocob — NpekpaTuTb BCE Pa3roBopbl,
HN B KOEM C/ly4ae He yCTaHaB/iMBaTb NPUIOXKEHWS HA CBOE YCTPOICTBO NO
npocbbe TPETbUX MINL, He COOBLLATL CBOM MepCOHasbHbIE JaHHble, MOPO/K
0T 6aHKOBCKMX KapT W MPWIOXKEHW cBoero 6aHka. CBOeBpeMeHHO obpa-
WaTbC B MPaBOOXPaHWTENbHbIE OpraHbl M C WX MOMOLLBK 3afepXkaThb
npejnonaraeMoro MoLIeHHMKa.

NNTEPATYPA

1. Ky3HeLoBa, O. 3KCMepTbl pacckasanu 0 KonnyecTBe KnbepnpecTynneHuii B benapycu /
O. KysHeuoBa [9neKTpoHHbI pecypc]. — Pexxum poctyna:  https://myfin.by/article/biznes/
eksperty-rasskazali-o-kolicestve-kiberprestuplenij-v-belarusi-33983. -  [Jata  goctyna:
11.03.2025.

2. KoHonnes, A. B. benapycu packpbiaetcst 16 % MOLIEHHUYECKMX NPECTYNAeHWiA / A.
B. KoHonnee [dneKTpoHHbI pecypc]. — Pexxum goctyna: https://1prof.by/news. — fata go-
cTyna: 12.03.2025.

3. YenHokos, A. A. be3onacHOCTb Xu3HegesTensHocTn / A. A. YenHokos, B. H. bocak,
J1. @. KOuwleHKo. — MuHcK: Bbliwwaiiluas wkona, 2023. — 407 c.

4. YronosHblIii Kogekc Pecny6nuku benapych [9neKTpoHHbIi pecypc]: 9 uons 1999 r., Ne
275-3: npuHAT Manatoii npefcTaBuTeneit 2 uioHs 1999 r.: ogobp. CoeToM Pec. 24 MtOHS
1999 r.: B pen. 3akoHa Pecn. Ben. ot 17.02.2025 r. // 3TAJIOH. 3akoHogaTenscTBO Pecry6-
nvku Benapycs / Hau,. LeHTp npaBoBoii MHgopM. Pecn. Benapyck. — MuHck, 2025.
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YK 331.45

MACTEPOBATI. A.

TPEBOBAHUS 11O OXPAHE TPYJIA

I[MIPU NPOBEJEHHUMU ITIOJIEBBIX YBOPOYHBIX PABOT
Hayunwvui pyxosooumens — HOHAC E. JI., kauo. c.-x. HayK, OoyeHm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. C MpMXo4oM OCEHM OpraHm3auuy arpornpoMbILL/IEHHOrO
KOMM/IeKca MPUCTYNatoT K MacCcoBbIM MeXaHU3MPOBaHHbLIM MOJ/EBLIM pabo-
TaM. BbinosHeHWe 3Tux paboT npefycMaTpyBaeT BOB/iEYEHME B MPOLLECC
C/OXHbIX W 3HEPrOHACHILEHHBIX CeNbCKOXO3AWCTBEHHLIX MALUWH, Mexa-
HW3MOB ¥ arperaToB, yNpaensTe KOTOPbIMU AO/MKHbI KBAIMPULMPOBAHHbIE,
a 3a4acTylo 1 MMeloLMe cneumanbHy NoLrOTOBKY paboTHMKN. [pu 3TOM
He MCK/KYaeTcsa B X04e NPOM3BOACTBA PaboT BbINOHEHWE OTAE/bHbLIX TeX-
HOMTOrMYECKMX onepaLmii U ¢ NPMMEHEHEM pyYHoro Tpyaa [2, 4-7].

BbIMOMHEHME MEeXaHM3MPOBaHHbLIX MOMEBLIX PaboT, Kak 1 Ntoboin Tex-
HOMOTMYeCKWn npouecc, TpebyeT OT AO/MKHOCTHBIX /WL, UX OpraHu3yto-
LMX, YETKOW OpraHm3aumm Tpyaa, a 0T pabOTHUKOB, UX BbIMOMHSAKOLWNX, —
TOYHOIO M CTPOroro cobntofeHns TpeboBaHUIA 6e30MacHOCTH, TPYA0BOI 1
MPOW3BOACTBEHHON AUCUMNAMHBI. HecobntoeHne yKa3aHHbIX HOPM B/ieYeT
3a co60li NPOM3BOACTBEHHbIE MOTEPU U YObITKM, TPAaBMUPOBaHWE, a MHOTAA
N CMepTb paboTHMKOB [3].

Ileas padoThl — MPOBECTM aHaN3 TPebOBaHW MO OXpaHe Tpyda npu
NpoBeAeHNM NOJMEBLIX YOOPOUHbIX paboT.

PesyabTaThl ucciienoBaHus M HX o0cy:kaeHme. Kak MokasbiBaeT
MPaKTUKa, 3a4acTyt0 B CE/IbCKOXO3ANCTBEHHBIX NPEANPUATUSX He B JOSDK-
HOV Mepe OpraHM30BbIBalOT MPOM3BOACTBO paboT B COOTBETCTBUM C Tpebo-
BaHUSMW HOPMATUBHbIX NMPaBOBbIX aKTOB M TEXHWYECKOW [OKYMEHTaL MK Mo
BOMpocam oxpaHbl TpyAa. K BbINOMHEHMIO paboT AonycKatoTcs paboTHUKMK,
HE MMeLOLLME COOTBETCTBYIOLLE CMELMaNbHOCTK, He Mnpoluefline obyye-
HWe, CTaXXMPOBKY, MHCTPYKTaX 1 MPOBEPKY 3HAHWIA MO OXpaHe Tpy/a, He B
MoNHOW Mepe o0becneyeHHble CPeAaCcTBaMU WHAMBUAYANbHON  3alWThI.
Hapywatotcs Tpe6oBaHUA 6e30MacHOCTM MpW 3KChyaTauum TpaHCnopT-
HbIX CPEACTB, MaLUWH, MEXaHW3MOB, 060PY0BaHNA U UHCTPYMEHTOB.

OCHOBHbIMUM BAaMU MPOVCLUECTBUIA, MOB/EKLLMX HECYACTHbIE CyYam
Ha NPOM3BOACTBE, YCTAHOB/EHbI: BO3AENCTBUE ABWXKYLIMXCA M BpaLljato-
LMXCS YacTell MeEXaHU3MOB; NaeHVe NOTEPMEBLUErO C BbICOTHI.
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UT06bI M36€XaTb TPaBMMPOBaHMS paboTaroLmMX 1 obecneynTs 6esonac-
Hble YCNOBWS Tpyfa Ha paboumx MecTax s paboTHMKOB, CO CTOPOHbI pa-
6oTofaTens fOMKHbI ObITb BbIMNOMHEHbI B NMOIHOM Mepe OpraHn3aLMoHHbIe
MEpONpUATUSA 1 OCHOBHbIE TPEBOBaHUSA NO OXpaHe TPyAa NpU NPOBeAEHUM
noneBbIX Y60poUHbIX paboT [1, 8, 9].

B cooTBeTcTBMM C TpebGOBaHMAMM TUMOBLIX M OTPac/eBbiX HOpPM Gec-
NMaTHOW BblJaun CPeACTB UHAMBUAYaANbHON 3aliMTbl, paboTogaTenb 0653aH
06ecneunTb GecniaTHyH Bbigady paboTarowyM CPeacTB UHAVMBUAYANIbHOM
3alMTbl MO NPOGeccHsmM 1 BUAAM BbIMOTHAEMbIX PaboT.

PyKoBOAWTE/b HECET OTBETCTBEHHOCTb 3a OpPraHu3aLMi CBOEBPEMEHHO-
ro U KauyecTBEHHOI0 00YyYeHWs1, CTAXXMPOBKW M NMPOBEPKU 3HaHWIA paboTHU-
KOB MO BOMpOcam OXpaHbl TpyAa.

[Jonyck K Bble3gy CeNbCKOX03AACTBEHHON TEXHWUKUN [OMKHO OCYLLECTB-
NATb JO/MKHOCTHOE NNLI0 OpraHM3aLmm, HasHaueHHOe NPUKa3oM PyKOBOAW-
Tens opraHu3aumu, NPOBEPUB Meped BblE3AOM Ha/Muue y BOAUTENS YAo0-
CTOBEPEHMS HA NPaBO YNpPaBAeHNs AaHHbIM BMAOM CE/IbCKOXO035MCTBEHHO
TEXHWKK, MYTEBOM NIMCT, a TakKXKe MPOBEPUB WCMPABHOCTb CelbCKOXO035iA-
CTBEHHOI TEXHUKM.

CenbCKOX035CTBEHHAA TEXHMKA, MPULIENHOE U HaBecHoe 060py/oBa-
HWe JOMKHbI BbITb MOATOTOB/EHbI K YOOPOUHLIM paboTam, a MMEHHO Mpoii-
T B YCTaHOB/IEHHOM 3aKOHOAATENbCTBOM MOPSIAKE FOCYAAPCTBEHHbIN TeX-
HWYECKMIA OCMOTP B MHCMEKLMW FOCYAapCTBEHHOI0 TEXHNYECKOr0 Haa3opa
C MO/yYeHNEM COOTBETCTBYIOLLMX aKTOB O A0MYCKe Ce/lbCKOX03SMCTBEHHO
TEXHUKN K 3KcrnyaTaumn. CenbCKOXO3AACTBEHHAS TEXHMKA W arperatbl,
KOTOpble He MOANeXaT PerucTpayum B TFOCTeXHaA30pe, AOMKHbI OblTb
OCMOTPEHbI Ha MPeaMeT MCMPaBHOCTW LOMKHOCTHLIMU NMLAMU OpraHm3a-
LMW, Ha3HaYeHHbIMI OTBETCTBEHHbIMM 3@ UCMPABHOE TEXHUYECKOE COCTOS-
HWe JaHHOV TEXHUKM 1 TONMbKO NOC/E 3TOr0 AOMYLLEHbI K 3KCMIyaTaLuu.

Mpn M3MEeHEHUW TEXHOMOTMYECKOTO MpoLiecca U MapKu aKcnyaTupye-
MOro 060pyAoBaHus, paboTHMKaM, nepes A0MycKoMm K paboTe, HEO6X0AMMO
MPOBECTW BHEMMAHOBbIA MHCTPYKTAX MO OXpaHe Tpyaa.

Mpy BbINOMHEHMN PaboT NO Y6OPKE 3epPHOBbLIX KyMbTyp, CAMOXOAHbIE
KOMGaliHbl JOMKHbI GbITb YKOMMIEKTOBaHbI ABYMSI pabOTHMKaMMU, JOCTMT-
WMMK  18-neTHero Bo3pacTa, MMEHLWMMW YAOCTOBEPEHNE TpPaKTOpWCTa-
MaLUMHMCTa COOTBETCTBYIOLLEN KaTeropuu.

C uenblo 06ecrneyveHnst KOHTPOS CO CTOPOHbI CTpaxoBaTens 3a paboT-
HMKamu, KOTOpble YNpaBnstoT aBTOTPAKTOPHOW TEXHWUKOM, NPUKa3oM pyKo-
BOAWTENS, B OpraHM3auun JOMKHO ObITb Ha3HAUYeHO NIMLIO, OTBETCTBEHHOE
3a NpOoBefeHNe PaboTHMKAM, KOTOpble AOMYCKAKTCA K YNpaBneHUo aBTo-
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TPaKTOPHOW TEXHWKOW, NpeapeincoBoro MeaMUMHCKOro 06cneaoBaHms
(ocBMAETENBCTBOBAHMSA) Ha MPEeAMET HanMuus akorons B Bbl4bIXaeMOM
BO34yXe, MPWU3HAKOB MOTPEONEHNSI HAPKOTUYECKUX, MCUXOTPOMHbLIX WK
TOKCMYECKUX BELLIECTB.

Heobxoanmo obpaliate 0C060e BHUMAHME Ha Ha/MuMe Ha MalluMHax u
arperartax, pa6oTaloLmx OT Bana O0THOpa MOLLHOCTW TpakTopa, Haaunyve
3aLLMTHOrO KOXYXa Kap4aHHOro Basia, KOTOPbI JOMKEH ObITb 3amKcmMpo-
BaH OT BpaLLleHnsi, a Ha TPaKTOpe M MallnHe JOMKHbI ObITb YCTaHOB/EHbI
3alMTHbIe orpaxaeHus (KoXyxa), MepeKpbiBatoLie BOPOHKM 3allUTHOIO
KOXYXa Ha BEeNIMYMHY He MeHee 50 MM,

Baxarouenne. Cob6/M0AeHNE AaHHbIX TpeboBaHWMl MO OXpaHe Tpyda
MO3BO/IMT M36eXaTb HECUACTHbIX CMy4aeB, a TaKXKe He CO3AaTb CUTYaLIWiA,
KOTOPbIE MOT/IN 6bl K HAM MPUBECTY NPW NPOBEAEHNM NOMEBbIX YOOPOUHbIX
paboT.
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MOPO30B H. H.

®AKTOPBI, BIIUAIOIIUE HA BE3OIIACHOE
YIIPABJIEHUE ABTOMOBUJIEM

Hayunwuii pykogooumens — JIEBYYVK B. A., KaHO. mexH. HAYK, OOyeHm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. CyLleCTBYeT psf (hakKTOpOB, BANSIOLLMX Ha ynpaB/eHve as-
TOMOGMNIEM, M B 3TOI CTaTbe Mbl MOrOBOPUM 06 MX BANSHWMMW Ha ynpaBne-
HWe aBTOMOGW/IEM, O CEHCOMOTOPHbIX MPOLECCcax U BPEMEHW peakuuu Bo-
antensa [3, 4, 6, 7].

Iear paGorel: BblfennTb OCHOBHblE (haKTOpbl, BAUAOLWME Ha 6es-
onacHoe ynpaseneHne aBTomobuiem.

OcHoBHas yacTb. Bogutens B Bospacte 30-45 f1eT — yXKe C/I0XKMBLLUASA-
CAl IMYHOCTb, MMetoLLas YCTOSBLUNIACS HAbOpP LEHHOCTEN, NPUBBIYEK, N 3TO
He MOXXET He OTPasuTbCA Ha CTWUMe BOXAeHWUA. OLHAKO PUTM XXWU3HU CTpe-
MWTESIEH, U CTPECChI, & TaKXKe YKe/laHWe YCMeTb BCe U Cpa3y MOTYT NPUBECTU
K nary6HbIM nocneAcTBuUsM.

Korpa BoguTento 6onee 50 neT, OH MOXeT ObITb NOABEPXKEH KonebaHu-
AIM KPOBAAHOTO [aBfIEHWNSA, YBENIMYEHUIO BPEMEHU peakuun, CHUXKEHUIO
OCTPOTbI 3peHna 1 T. n. OfHAKO 3TO He O3HayaeT, YTO TaKOMy BOAUTESO
Henb3s CaauThea 3a pyb.

CorniacHo CTaTtuCTUKe, XeHLWMHbl nonagatoT B 4TI pexke myxuuvH. [a-
Mbl 3a pynem 60/ee BHUMATe/bHbI, OCTOPOXHbI U HEMI0X0 npucnocabnum-
BalOTCA K 06CTAaHOBKE, YBEPEHHO yMpaB/ss aBTOMOOWIEM B MPOCTLIX CUTY-
aumax.

My>KUMHbI Yalle cTaHoBATCA yyacTHUKamu ATT1, NOCKOIbKY OHU MeHee
OCTOPOXXHbI, MEHEe BHUMATE/bHbI U CK/IOHHbI K PUCKY. MYyX4YMHbI, B OT/IU-
yume OT XKEHLMUH, He CK/OHHbI K 3MOLMOHaIbHOCTH, NH06AT BOAUTL aBTOMO-
6W/b Ha BbICOKOI CKOPOCTU, a Takke N0BAT yunTb APYrnx e3guTb, 0Co-
6EHHO >KEHLLMH, NpeanoYnTas CnoXHbIe 3aaa4u NpocTbiM [1].

Peakuwus BoaguTens ABISETCA 3aKOHOMEPHbLIM OTBETOM OpraHv3Ma BOAu-
Tens Ha BO3felicTBMe M3BHe. Camas TMMNYHAA peakuust BOAWTENS — peak-
LMS TOPMOXKEHMSA Ha 3anpeLyatoLLmii curHan ceetogopa. CnoXHbIMK peak-
LMAMN SBNAKOTCA TOPMOXEHME Ha NOosiIBNeHUe 00beKTa, peakLus nosopoTa
pyns U T. 4. J1aTeHTHbIA MEpMOA NPOCTOIA peakuyun Ha CBETOBOW CUrHas B
cpegHem anutcs npumepHo 0,20 c, a Ha 3BykoBoii — 0,14 c.
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Bpems MOTOPHOTO Nepuoga MOXeT ObiTb Pas/IMYHbIM B 3aBUCUMOCTM OT
C/IOXXHOCTN OTBETHBIX BbINOMHAEMbIX AEACTBUIA, KOTOpble MOryT COBMe-
LaTbCA B PA3/INUHbLIX COMETAHUSAX B CNIOXKHbIX peakumax [1].

CurHan npoxoanT MNOMHOCTbIO NO CefytoLLei cxeme: A0pOXKHas 06CTa-
HOBKa MeHSIeTCs, U BOAWTENb BOCMPUHMMAET ee MPerMYLLECTBEHHO opra-
Hamu 3peHuns (pexe opraHamu cnyxa). [anee COBOKYMNHOCTb CUIrHaI0B No-
CTynaeT B LEHTPaIbHYIO HEPBHYHKO CUCTEMY, U Y>XKe Ha MX OCHOBaHWU, a
TaKKe Ha OCHOBaHUV MMEIOLLMXCS 3HaHUIA 1 HaBbIKOB (POPMUPYETCS OTBET
BOAMTENS, BbIpaXaeMblii psAoM AeicTBUIA — paboTa BoAUTENS C NefansaMu,
pyneMm u T. 4.

OpraHusm 4YefnoBeka fIBMSIETCA CMOXHOM 6GMONOrMYECKO CUCTEMON, W
CUrHan o6 0nacHOCTM He MOXET NPOWTU NO Heil MrHOBEHHO. TpebyeTcs
BpemMsi Ha 06paboTKy MHGOpPMaLMm ronoBHLIM MO3roM. B HacTosLlee Bpe-
Msl, MPOBOASA 3KCMEePTM3bl, UCMO/Mb3YHT HOPMATMBHOE BPEMS peakuun BO-
autens — 0,8 ¢, 04HAKO B pPeasibHOCTW JaHHOe BPEMS MOXET 3HAYUTENbHO
OT/IMYaThCA.

Boautenb-my»x4mHa no spemMeHn peakuumm Ha 0,05 ¢ nydie Bogutens-
YKEHLLVHBI, HO AaMbl OMEPEXAOT MYXXUMH MO TOYHOCTH YNpaBeHNs.

Monogoit BognTeNnb GbICTpee 0OHapyXXMBaeT CUrHan U obpabaTbiBaeT
MHAOPMaLMIO, HO MOXWNOW BOAWTENb NOTPATUT MEHbLLIE BPEMEHW Ha Npu-
HATWE NPaBW/LHOO PELLEHNS, U BPEMS PeaKLymM Y Hero 6osiee CTabunbHo.

OnbIT Henb3s KOMMeHcMpoBaTb 3HaHuAMU ML, ONbITHbIA BOAWTENb
CMOKOeH, AMCUMNANHMPOBaH, yBepeH B cebe. C rofjamMu OH npuobpeTaeTt
CMOCOGHOCTb NpefyrafbiBaHWs CUTYaLnmn Ha JOPOre, YTO COKpaLLAaeT Bpems
peakuum.

CnopT 1 (pu3KyNbTYpa, B Cly4vae PerynspHbIX 3aHATUIA, 0340paBNMBaloT
opraHusmM. W ecnm BoguTenb 340POB (PM3MYECKM, TO M Ha OMAacHOCTb OH
pearupyer 6bicTpee.

Mpy rOpOACKOM ABVDKEHWUU AOPOXHas CUTyauus NMOCTOSHHO MeHSsieTcs,
M eCin BOAMTE/b 3apaHee Ha 3TO HACTPOEH, TO U ero peakuus Ha BHe3ar-
HY OMacHOCTb ByAeT fyulle, YeM y BOAMTENS, KOTOPbIA paccnabuica Ha
[lONroii 1 ogHO06pa3HOM MeXayropoaHeli Tpacce [5].

CeHCOMOTOpPHbIe MPOLLECCHI ABASKOTCA KOMMAEKCOM OTBETHbLIX peakuuii
OpraHv3ma Ha BO3/IeCTBME BHELLHMX pa3gpaxuTeneil. B ux umcno Bxogat
CMOXHas M MpOCTas CEHCOMOTOPHbIE peakuun, a Takke CEeHCOMOTOpHas
KoopauHaums.

MpocToil CeHCOMOTOPHOW peakLmein SBNSETCS OTBETHOE 3/1EMEHTapHOe
[BV)KEHVE Ha BHe3anHO MOSBMBLLMIACA, HO 3apaHee W3BECTHbI CUTHan.
MpoCTyH0 peakuMio XapaKTepu3yeT eAMHCTBEHHbIN NapaMeTp — BPEMSI.
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CnoXHYH CEeHCOMOTOPHYIO peakLMio XapakTepusyeT Bpemst BbIMOSHe-
HWS, BApUaTUBHOCTb U TOYHOCTb.

HopMmasibHbIM BpemMeHeM peakuun ans TopmoxkeHus ssnsetca 1,0 c,
MUHUMaSTbHBIM — 0,5 € U MakcumasbHbIM — 2,0 C.

B cnyyae BHe3anHOro nosiBieHMA MNeLIexoja Ha JOopore HY)XXHO cpasy
3aTOPMO3UTb, O[JHAKO, BPEMS peakuun y Bcex pasHoe [2].

3akarouenue. He CTOUT 3a6bIBaTb TAKXKE U O BHELLHWX (haKTOpax, Hera-
TUBHO BANSAIOLLMX Ha BPEMSA peakuun, TakuX Kak:

— NMPUHATWE aNKOrons, paccnabnAoLEero BoAUTENS U NPUTYNIAIOLLErO
peakumio. Mo3TOMy HUKOTa He YNpaB/sAiiTe aBTOMOOU/IEM, €C/IN Bbl BbIMU-
nw;

— My3blKa MOXET [eliCTBOBaTb Ha BOAMTENS Kak paccnabnstoue, Tak u
BO36yxgatoLle. OfHaKO rpoMKas My3blka B /1060M Cryyae ABASETCA Hera-
TUBHbIM (aKTOpPOM;

—apomMaTtbl TaK e, KaK WU My3blka, MOTYT OKasblBaTb PasfMyHoe feii-
CTBME Ha BOAMTENS;

— MPMEM MeLULMHCKUX NpenapaTos;

— 1 CaMblii HEraTvBHbIN hakTop — MOGUAbHBI TenegoH!
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Y[IK 656.13.08(079.1)

NELWWVHCKWIA P. C.

HUCCJIIEJOBAHUE MPOLUECCA U TEXHUKH TOPMOKEHUSA
MEXAHMUYECKOI'O TPAHCIIOPTHOTI'O CPEJICTBA

Hayunwiii pykosooumens — TAHJIVKOB B. A., kano. mexn. Hayx, 0oyenm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. [1OPOXHO-TPaHCMNOPTHbIE MPOUCLLECTBUSA, MPOUCXOAALLME
3-32 HEMCMpPaBHOCTW TOPMO3HOI CMCTEMbI, COCTaBMAT 60/1ee MOMOBUHBI
BCEX aBapuii MO TEXHUYECKUM npuymHam. OCOGEHHO TsKesble Mocnes-
CTBUWS BbI3bIBAET HEMPaBUIbHAA PErynnpoBKa UM BbIXOS U3 CTPOA O4HOrO
13 TOPMO3HbIX MEXaHW3MOB. TOPMOXEHME B 3TOM C/yyae NPUBOAUT K 3a-
HOCY WM MoTepe YCTOMYMBOCTW TPaHCMOPTHOrO cpefctBa. [MoaTomy
HageXHble 1 3eKTMBHbIE TOPMO3a — OCHOBa 6e30MacHoi paboTbl aBTo-
mobuns [1-8].

Hean padorei: ViccnegoBaHue npouecca U TEXHUKU TOPMOXeHUa Me-
XaHWYeCcKoro TPaHCMOPTHOIO CPeAcTBa, C Le/blo MOMyYeHus CTyAeHTaMu
TEOPETWUYECKUX 3HAHWIA 3TOF0 NpoLecca NPy U3yYeHnn AUCUMMAnHLI «lpa-
BWa 1 6e30NacHOCTb LOPOXHOI0 [BUMXKEHUAY.

Marepuajibl 1 MeTOAMKA UccaeaoBaHui. PacCMOTPUM npoLecc Top-
MOXEHUA C MOMeHTa, KOorga BOAUTENb YBUAEN NPenaTCTBUE Ha NyTU ABU-
XKEHWSA, N 3TO NOTPe6OBaN0 TOPMOXKEHUS C MaKCUMa/IbHONW WHTEHCMBHO-
CTbl0. HO TOpMOXEHWEe HauMHaeTcsa He cpasy, a Moc/ne OnpeeneHHOro
NMPOMEeXyTKa BPEMeHU, KOTOPOe Ha3blBaeTCs BpeMeHeM peakLuu, BOAUTENb
HaXXMaeT Ha TOPMO3HYI0 Nefjafib, O4HAKO TOPMOXEHUS He HacTynaeT, Tak
KaK Bpems TpaTuTCA Ha BbIGMpaHUWe 3a30p0B B AeTaNsxX NpMBOAA TOPMO30B.
Mocne 3Toro B TOPMO3HOM CUCTEME MPOUCXOAUT HapacTaHvie faBfieHus, Ha
YTO YXOAUT OMNpeeneHHbIn NPOMEXYTOK BpeMeHn. Bpems, B TedeHne KO-
TOPOro BbIOMPAETCHA 3a30p B AeTansax MPMBOZA W HapacTaeT [aBneHue B
NpYBOAE, Ha3blBaeTCA BPEMEHEM cpabaTbiBaHWs TOPMO3HOIO NpuUBoAa, (41
TOPMO30B C rMApaBNNYecKMM MPUBOAOM 3TO Bpems coctasnset 0,15-0,25
C; 415 TOPMO30B C MHEBMAaTUYecKuM npueogomM — 0,4-0,8 ¢). 3aTeM Hauu-
HaeTcs aPeKTUBHOE TOPMOXKEHWE aBTOMOOUNSA NPU YCTAHOBUBLLEMCS 3a-
MenieHun. IMpouecc pacTopMaXnBaHUA aBTOMOGUNA HAUMHAETCA C MOMEH-
Ta, KOrja BOAWTE/lb CHUMAET HOTY C TOPMO3HOIA NeAanu, U 3akaH4MBaeTCs B
MOMEHT MOJIHOrO PacTOPMaXXMBaHUA. ITOT NPOLECC NPOUCXOAMT B Nepuos
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onpeLeneHHOro BPEMEHY PacTOPMaXKMBaHWs, MPUHATO, YTO NpY NHeBMaTW-
YeCcKOM MpuBofe 3T0 Bpems pasHo 1,5-2 ¢, a rugpasnuyeckom — 0,2-0,3 c.

OO6LUMI OCTAaHOBOYHbIA MyTb aBTOMOOMASA COCTOMT W3 MyTW: NPOIAAEH-
HOro aBTOMOOUNIEM 3a BPEMS peakuuu BOAWTENS; NPOAEHHOIro aBTOMOGK-
NeM 3a Bpemsa cpabaTbiBaHUS TOPMO3HOIO MPUBOZAA; NPOLEHHOI0 aBTOMO-
6mnem ¢ 3aTOPMOXKEHHBIMUN KONECaMMU.

OCTaHOBOYHbIA NyTb Bcerga 6o0sbLue TOPMO3HOro. Takum 06pasom,
6€30MacHOCTb ABVDKEHUS 33BMCUT He TOMIbKO OT TEXHWYECKOro COCTOSHUSA
TOPMO3HOI CUCTEMbI U JOPOXXHOIO MOKPLITUA, HO U OT NCUXodu3nonorye-
CKOro cocTosHuA BoguTtens [3, 7].

Pe3yabTaThl HCC/IeA0BaHUS U UX 00cy:kaenue. IPPEKTUBHOCTL TOp-
MOXEHUS 3aBUCUT OT KOHCTPYKLMW TOPMO3HOWM CUCTEMbI U €e UCMPaBHO-
CTW, TUMNA N COCTOSHWUA LOPOXXHOI0 NOKPLITUA (KOIDULMEHTA CLEMNEHNS),
CW/bl 1 BbICTPOTBI HAXKaTWA Ha Nefanb TOPMO3a.

TopMO3Has cuna BO3HWMKAET 3a CHET CW/ TPEHWS B 30He KOHTaKTa Kosec
aBTOMOGWSA C JOPOXKHBIM NMOKPbITUEM. TOPMO3HAA CUMA Ha KOMece 3aBUCUT
OT CWAIbl NPYKaTUSA KONOLOK K TOPMO3HOMY GapabaHy wunum gucky. Mo mepe
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LKA BNepean aBToMOo6MIb. Ha aBTOMOGUAAX 60MbLLION FPYy30N0ALEMHOCTY
yCTaHaBNMBAKOT CreuuanbHble TopMo3a (3amegnuTen), Mo3BOASOLLME
N1aBHO CHWXaTb CKOPOCTb W MOLAEPXMBATL €€ B HY)XXHbIX Npejenax. Takoi
CMoco6 TOPMOXEHUS, OCOOGEHHO Ha [oporax ¢ MajbiM KO3(PHULUMEHTOM
CLUeneHns, NOBbILLAET NOMEPeYHYH YCTONUYMBOCTL TPAHCMOPTHOMO Ccpea-
CTBa N0 YCNOBUSAM 3aHoca.

TopMOXXeHWe aBTOMOGMNIS C MEPUOANYECKUM MPEKPaLLEHNEM elCcTBUS
TOPMO3HO cucTeMbl 06ecreyvBaeT HambO/bLUY MHTEHCUBHOCTb, 0CO-
6eHHO Ha rpaHu to3a. TOPMOXeHVe TakuM cnocobom TpebyeT onpefeneH-
HOrO OMblTa, YTOGLI yAepXKaTb KOneca Ha rpaHu t03a, He fgomnyckas WX
CKOMbXXeHWs. Ha HeKoTopbIX aBTOMOOWNSAX YCTaHaBAMBAtOTCA aHTWMO/IOKN-
POBOYHbIE YCTPOWCTBA, YTO MpesoTBpaLlaeT BOSHUKHOBEHME t03a W MOBbI-
LLaeT NOMepeYHyH YCTONYMBOCTb.

[ns npefoxpaHeHUs TOPMO30B OT neperpesa 1 6071600 U3HOCA Ha 3a-
TSXKHbIX CMYCKaxX MpW LAMTENbHOM TOPMOXEHUM HEOOXOAMMO MCMOJb30-
BaTb TOPMOXXEHMWE ABUTaTENEM.

Mpy TOpMOXKEHUM aBTOMOGWANA ABUraTeNeM, 1UCMosb3yeTcs TOPMO3HOM
MOMEHT fBuratensi. B aTom cnyyae gpurate/sib paboTaeT Ha pexume npu-
HYAUTENbHOr0 X01I0CTOr0 X0Aa WU/ C BbIKMOUYEHHBIM 3aXuraHnem. Koneca
yepes TPaAHCMUCCWIO BPALLAtOT KOJeHYaTblid Baa, NpeofonieBas conpoTuB-
NeHWe TPeHUS NOpLUHeN 0 CTEHKU LUAMHAPOB M HACOCHOE AeNCTBKE MOpLL-
Heil. B ycnoBusix 3KCMayaTauuMu BaXKHOE 3HAYeHWE WMMeET TOPMOXKEHMe
[Buratenem (6e3 BbIK/THOYEHMS CLENeHWs). TOPMO3HON MOMEHT ABuraTens
cregyeT MCNo/b30BaTh A/151 M1IaBHOMO CHYDKEHWSI CKOPOCTM aBTOMO6GWNIS; Ha
CKO/Ib3KUX [OpOrax npy BO3HUKHOBEHWM OMacHOCTW 3aHOCa; Ha FOPHbIX
[oporax ¢ 60/bLUNMU 3aTSHKHBIMU YKITOHaMU.

TopMmoxeHwe gsuratenem obecneyvBaeT 60/bLUYI0 MNaBHOCTb TOPMO-
YKEHWS ¥ paBHOMEPHOCTb pacnpefesieHns TOPMO3HbIX YCUIUIA MO Kosecam.

Ha npakTnkKe TOPMOXKEHNE MOXET ObiTb KOMOMHMPOBaHHBLIM, KOTAa Of-
HOBPEMEHHO MPUMEHSETCS HECKO/IbKO CMOCOB0B TOPMOXKEHMUSI.

Mpn TopMOXeHMM aBTomoe3fa HEeo6XOAMMO COrfacoBaTh [felicTBue
TOPMO30B TArada M npuuena (nonaynpuuena) Takum 06pa3oM, 4TOObI
npeaoTBpaTUTbL HaberaHuWe npuuena Ha Tarad. [03TOMY HYXXHO, 4TOObI
MpULUEN HayMHan TOPMO3UTb HECKOMbKO paHblle W pPacTopMaXXMBannCh
no3xe, 4em Taray. O4eHb BXXHO TaK pacnpefe/iuTb TOPMO3HbIE CUJTbl MEX-
Ly TAra4yom v mpuuenamu, 4Tobbl MOE3s4 NP TOPMOXKEHUWM HaXOAW/CS B
HECKO/IbKO PpacTsiHYTOM COCTOSiHMKU. Brarogapsi aToMy mnoesfg CTaHOBUTCA
MeHee YyBCTBUTE/bHbIM K [EACTBMKO GOKOBbIX Cui 1 60Mee yCTONYMBO
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COXpaHseT HanpaeneHue ABvkeHWs. OCcoby0 OCTOPOXHOCTb CneayeT Co-
61104aTb NPY TOPMOXKEHUM aBTONOE30B Ha CNYCKe.

Lns yMeHbLUEHMA CKMMAKOLWMX YCUniA npyuena B cLenke He06XoaMmo
[OBECTV 3amMef/ieHVe Tarada 40 MUHMMyMa. C 3TOW Liefibio TOPMOXKEHUE
06bIYHO OCYLLECTBNAETCA ABUraTesieM, 4To obecneynBaeT MNoALepKaHWe
6e30MacHo CKopocTK. Ha 3aTsXHbIX CyCckaxX BO M36eXXaHne Ype3MepHOro
Harpesa TOPMO30B MNpefe/bHble YK/IOHbI, HA KOTOPbIX MOXEeT 6bITb Jomny-
LeHa aKcnyaTaums noesgos, CTPOro orpaHuyeHbl. Yem 60sblie OTHOLUE-
HWe Beca NMpuLena K Becy Taraya, TeM MeHbLUe A0MYyCTUMbIE YKIIOHbI.

3akaouenue. BaXHbIM YCNOBMEM, CYLLECTBEHHO B/UAIOWLMM Ha 6e3-
ONacHOCTb [BWXKEHWs, ABNAETCA OTCYTCTBME O/IOKMPOBKM KOMEC TpaHc-
MOPTHOrO CPeacTBa MpyU MHTEHCUBHOM TOPMOXEHWW, TaK Kak TOPMO3HOWA
MyTb TPAHCNOPTHOIO CPEACTBA, ABUTalOLLEroCcs KO30M, YBENNUYNBAETCS.

TopMOXeHWe ABuratesieM MoBbILIAeT YCTONYMBOCTL MEXaHW4ecKoro
TPaHCMNOPTHOr0 CPELCTBA U MMaBHO CHUXAaeT CKOPOCTb ABUXKEHWS, YTO 0CO-
6€eHHO 3(h(heKTMBHO Ha CKOMb3KMX Y4acTKax JOpOr.

Mpy perynnpoBke TOPMO3HOI CUCTEMbI aBTOMOe3fa Heo6X0AMMO che-
OMTb, YTOObLI TOPMO3a MpuLena cpabaTbiBaM HECKO/BKO paHbLUe, YeM TH-
rava.
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PEBKOBEL A. A.

UCCKYCTBEHHbBIA UHTEJJIEKT B COEPE OXPAHBI TPYJIA
Hayunwuii pyxosooumens — CEPI'EEBA U. U. kano. c.-x. HayK, oyenm
Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,
"opku, Pecnybivka benapycb

Beenenne. B cOBpeMeHHOM Mupe, rAe TEXHOMOrMK Pa3BUBAIOTCA C He-
BEPOSTHOIN CKOPOCTbIO, MCKYCCTBEHHbIA MHTENEKT CTaHOBUTCA Bce 6Gonee
B&XHbIM MHCTPYMEHTOM A1 obecneyeHus 6e3onacHoCTW Tpyga. BHeape-
HWe NCKYCCTBEHHOrO MHTENNEKTa B Chepy OXpaHbl TpyAa MOXET NpPUBECTU
K 3HAYUTENIbHOMY Y/YULLEHUIO YC/IOBUIA TPyZAa, CHWKEHMIO NPOM3BOL-
CTBEHHOr0 TpaBmaTu3Ma W MOBbILWEHNIO 3(PEKTUBHOCTM PaboThl OpraHu-
3aumm [1-6].

OcHoBHast YacTh. POGOTOTEXHMKA HA OCHOBE WCKYCCTBEHHOIO MHTEN-
NeKTa OKasbIBaeT 3HaYMTE/NbHOE BAMAHME Ha Ge30MacHOCTb paboumx MecT,
CHWXas TpaBMaTW3M U CMepPTHOCTb 3a CYET YCTpaHeHWUsl BO3AENCTBMA Ha
pabOTHMKOB OMacHOro 060pyAoBaHUA. ICKYCCTBEHHbIA UHTENNEKT MOXET
OTCNEXMBaTb HaXOX/AeHWe pabOTHNKOB B OMACHbLIX 30HaX Ha MPOM3BOACTBE
M MPU OCYLLECTB/IEHNM ONacHbIX NPOU3BOACTBEHHBLIX MPOLLECCOB. PO6OTHI
MOryT 3aMeHWTb Ye/ioBeKa MPU BbIMOSHEHUM PaboT C BbICOKUM YPOBHEM
puUCKa, Hanpumep, paboTta Ha BbicoTe, 06paboTKa OnacHbIX MaTepuanos u
ap. CerofHs CywecTBYIOT pas/iMyHbie MOAENN POOOTOB C NCKYCCTBEHHBIM
WHTENNEKTOM, CO3aHHble 4151 pasHbl NPUNOXKEHWIA: pO6OTbI 4/11 MOVMCKOBO-
crnacaTtefibHbIX OrepaLii, BbIMONHEHUS CTPOMTENbHBIX PaboT 1 paboT noa
BOAON, rymaHoMiHble ABYHOrMe pPo6OTbl, CMOCOOHbIE MEepPeMeLllaTbes Mo
C/IOXHO MecTHOCTU. OHM MPUMEHSIKOTCA TaM, FAe HaxOXAEHWe YenoBeka
nnbo onacHo, mbo BoobLLe Henpuemnemo [2, 3].

C NOMOLLbI MCKYCCTBEHHOIO MHTENNIEKTA CEroAHA BO3MOXHO 0BHapy-
XUTb NPOhecCcMoHabHble 3a601eBaHNS, Takmne Kak CUIMKO3, paK NIErkux un
XPOHUYECKYIO OBCTPYKTVBHYHO 60/1€3Hb Nerkunx. [marHocTuka sTux npo-
theccmoHasbHbIX 3a60/1eBaHUA NPeACTaBNSAET CNOXHOCTb U3-3a ANNTENbHBbIX
NaTeHTHbIX MepuoAoB. ANFOPUTMbI WCKYCCTBEHHOTO WHTE/IEKTa MOryT
aHa/M3MpoBaTh PEHTIEHOrpaMMbl FPYAHON KMETKW, KOMMbIOTEPHYIO TOMO-
rpagmo NAM MarHUTHO-PE30HAHCHYH TOMOrpaduio U 06Hapy>xuBaTb pas-
NYHbIE COCTOSHWS NEerkmx. Mogenu MCKYCCTBEHHOTO MHTENSieKTa AarT
BbICOKYIO TOYHOCTb ¥ JOCTOBEPHOCTb MPW aHa/M3e AaHHbIX BU3yanmsauuu.
370 NOMoraeT NMPOrHo3MpoBaTh OyAyllee COCTOSHME paboTHMKA U OrpaHu-
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YMBaTb BO3LENCTBME OMacHbIX NMPOV3BOACTBEHHBIX PAKTOPOB. VICKYCCTBEH-
HbIi MHTENNEKT TaKXXe UCNOoMb3yeTcs ANs OLEHKN NOTEHUMabHO 60/1e3HN
COTPYZAHVKA MM BOSHUKHOBEHMS NPOGecCHOHaNLHOro 3ab0MeBaHns nocne
M3y4yeHns reHoB paboTHYUKa.

3JK30CKeNeTbl C UCKYCCTBEHHbIM UHTENIEKTOM — 3TO HOBOE M306peTeHmne
HaLlero BpemMeHW. SK30CKeNEeTbl — 3TO PO6OTU3NPOBaHHbIE KOCTHOMbI, KOTO-
pble YyyLIaloT AUHAMUKY KOHEYHOCTEN 1 CyCTaBoB, MOMOratloT BbIMNOMHATL
TAXKeNyto (U3NYeckyto paboTy, CHWMXas Harpysky Ha onpefeneHHble
yyacTku Tena. Hanpumep, 3ak3ockenetbl Cray X M Apogee KomnaHuu
German Bionic npefHa3HayeHbl 419 HOLWEHWUs B BUAE prok3aka. OHu pabo-
TaloT OT 3/eKTpoaBuratenein n obecneunsatoT 4o 30 Kr AOMNOHWTENLHOM
CWUNbI AN CMIUHBI, KOpMyca, HOr. SK30CKENETbl UCMO/b3YHOT UCKYCCTBEHHbIE
HEMPOHHbIE CETW, KOTOpble CMOCOOCTBYIOT PasBUTUI0 MHTENNEKTYaSIbHbIX
MEeAMLIMHCKMX BCMOMOraTe/IbHbIX YCTPONCTB. 3TU ycTpolicTBa (MpoTesbl,
PO60TM3NPOBaHHbIE 3K30CKENEThbl) NMPUMEHSAOTCS ANs peabunmTaumm pa-
60THVKOB NOC/E NOYYEHNS NPON3BOACTBEHHbIX TPABM.

ViccnegoBaHua nokasanu, YTo NpPogiecCUOHabHbIE 3K30CKeneTbl 0bner-
YalT MbILLEYHOE HanpsHKeHWe 1 YCTaloCTb BO BPEMS BbINONHEHWS paboT B
pas/INYHbIX OTPacnax (CTPOWUTENLCTBO, 34paBOOXPaHeHWe, BOeHHas npo-
MbILLNEHHOCTb 1 Ap.). Komnanum Toyota, Ford n Boeing yxe noutu 10 net
BHELPSAOT 9K30CKeNeTbl B paboTy M OTMeYaloT CHUXKeHUe TpaBMaT13Ma Ha
83 % B opraHu3aLusx, MCMoNb3yoLMX 3TH yCTpoiicTsa [3].

CpeacTea MHAMBMAYANbHON 3aliMThbl C NOAAEPXKKOR WCKYCCTBEHHOIO
MHTENNeKTa NO3BONSAKT CO6MpaTh AaHHbIE O PabOTHUKAX 1 06 YCI0BUSAX NX
Tpyga. Hanpumep, yMHble Lwinembl, 060pyf0BaHHbIe CreLmanbHbIMKU JaTym-
KaMu, KOTOpbIe OTC/IEXMBAKOT MECTOMNOMIOXKEHNE PabOTHMKA, Ero AencTBuS,
OLIEHUBAIOT YC/IOBMS OKPY>KAOLLEA Ccpefpbl, a TakKe COCTOSHWE 3L40POBbS
paboTHUKa.

KomnbloTepHOe 3peHue Ha OCHOBE WUCKYCCTBEHHOIO WHTE/IeKTa UMeeT
60nbLUME NepPCneKTUBbI B MOBbILIEHWN 6€30MacHOCTM Ha paboyeM MecTe.
Hanpumep, UCKYCCTBEHHbIA WHTENNEKT, CO3A4aHHbIA 418 NPefoTBpaLLeHuns
MPOM3BOACTBEHHbLIX TPaBM, MOXET OTC/eXMBATb Hanuyue y COTPYAHUKOB
CPefCcTB MHAMBUAYaIbHON 3alliMTbl U NpeaynpexaaTb PyKoBOACTBO 06 X
OTCyTCTBMW. Pa3paboTaHa cucTeMa, KOTopas MpefoTBpaLlaeT HaxoxaeHue
COTPYLHVKOB B OMacHbIX 30HaX.

KOHTpOb yCTaNnocTu: MHTeNNIEKTYaNbHasA CUCTEMA MOMOLLY BOAUTENAM.
B kabuHe TpaHCMOPTHOrO CpeAcTBa YCTaHaB/MBAETCA MPOrpaMMHbIA MO-
LyNb U MH(PPaKpacHble KaMepbl, KOTOPble HENPEPBLIBHO BefyT ChbeMKy. Cu-
cTeMa CKaHMpyeT BoauTens rno 6onee yem 60 ToOUkam ¥ nepesaeT AaHHbIe B
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HeMpoceTH, KOTOPble aHanM3UpyHT BMAEONOTOK. MporpaMma BbISBASET
NPW3HaKW YCTanocTu 1 Apyrue NOTEHLMaNLHO OMacHble CUTyauum, a nocne
— CUrHanM3upyeT 06 3TOM BOAUTEN!O.

Vcnonb3oBaHne pPo60OTU3MPOBAHHOIO KOMMJEKCa MPOTUBOMNOXapHOM
3allMThbl C 371EMEHTAMWU WCKYCCTBEHHOIO WHTE//IeKTa MO3BOASET 3HAYU-
TeNIbHO PacLUMPUTb BO3MOXHOCTM U TEXHOMOTUW MNOXapoTyLleHus. Kom-
M/EKC CKaHUPYeT MOMELLEHMe He TONbKO MO TeMriepaType, HO M No cogep-
YXaHMWI0 rOpHoYMX rasos, BK/IKOYasA BOAOPOS, B BO3Lyxe. Po60TbI camocTos-
TeNbHO OMpPeAeNstoT HEOOXOAUMbIA PEXUM TYLLEHWS, YYUTbIBAS AUHAMUKY
pasBUTUS aBapWinHO CUTyauun 1 3amac OrHeTyLlawmx BelecTs. Ana Ty-
LLIEHUS NOXapOB 3Ta CUCTEMA MCMOb3YeT KOMMNPECCUOHHYHO MeHyY, KoTopas
006B0/1aKMBAET rOPSILLYHO NMOBEPXHOCTL M 06pasyeT MAI0THOE NEHHOE NOKPbI-
TWe, NpeAoTBpaLlatoLLee 4ocTyn kucnopogda [1, 3].

3akaouenue. VICKyCCTBEHHbI MHTENEKT B cihepe OXpaHbl Tpyaa nos-
BO/ISIET MpeAcKa3biBaTb U NpeoTBpalLaTh HeCHaCTHble cyyau, CreanTb 3a
6€30MacHOCTbI0 Ha paboyem MecTe, BbISIBMIATL MPO6GMEMbl CO 3[40POBLEM
COTPYZAHVKOB, aKTVBHO BHeAPATb MEpPCrneKTMBHbIE Ge3BpefHbIe TEXHO/O-
run. Bce 3To nomoraeT co3gaeaTh 6e30MacHble U 300POBble YC0BUA TPYAa,
MOBbILIaeT paboTOCNOCOGHOCTL YeOBEKA, CHUXKAET 3aTpaThbl, CBA3aHHbIE C
TpaBMaTM3MOM Ha paboymx MecTax.
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CABYEHKO W. A., CUMOHEHKO [. 1O.

TEXHOT'EHHOE BO3JIENHCTBUE HA ITOYBY

MOBUWJIBHBIX TPAHCIIOPTHBIX CPEJICTB

Hayunvii pykosooumens — LJAUI] M. B., 3a8. kagedpoii, kano. mexu. Hayk
Benopycckas rocyapcTBeHHas ceNbCKOX03AMCTBEHHAs aKaaeMus,

"opku, Pecnybivka benapycb

Beenenue. O(PEKTUBHOCTL WCMO/Mb30BAHUA MaLLMHHO-TPAKTOPHOro
napka BO MHOMOM 3aBUCUT OT MPUPOSHO-KIMMATUYECKNX N eCTECTBEHHO-
MPOM3BOACTBEHHBLIX YCNOBUIA 30HbI, TAe OHW 3KCnayatupytoTcs. K Hum
MOXHO OTHECTWU: TEXHOMOTMNK BO3AE/bIBAHWNS  CEIbCKOXO3ANCTBEHHbIX
Ky/NbTYp, MEXaHUYECKUiA COCTaB, MAOTHOCTb, TBEPAOCTb, BNAKHOCTb MOYBI,
KAMMaT, pa3Mepbl y4acTKOB NOJei 1 nx penbed 1 npoune daktopsi [1, 2].

icnonb3oBaHMe COBPEMEHHbIX CEMbCKOXO3AMCTBEHHbIX MalUWH npegy-
CMaTpVBaET NPUMEHEHVE MOOWMILHOIO SHEPreTUYECKOro CPeAcTBa C BbICO-
K/MW TAroBO-CLENHbIMK cBolicTBamu. OfHako, obnafjas psgom npeumy-
LLeCTB, KOMECHbIE MOBUbHbIE 3HEPreTUYeCKMe CPeLCcTBA MMEKT HefocTa-
TOYHbIE TAFOBO-CLIEMHbIE CBOMCTBA, B YaCTHOCTM Ha MOYBaX C HW3KOW He-
cylleii cnocobHocTbio. Kpome 3TOro KOMGMHMPOBaHHbIE CENbCKOXO03AN-
CTBEHHble MaLLUWHbI UMEIOT 6O/bLUYI0O MACcCy MO CPABHEHWIO C 0ObIYHLIMY,
YTO OrpaHMYMBaeT MX MCMO/Mb30BaHWe M3-3a HeLOCTATOYHON MPOAO/LHONM
YCTOMUMBOCTU pafa KonecHbiXx MAC npu TEXHOMOMMYECKNX Pa3BOpOTax M
MeXroneBblX nepee3gax. C LeMblo YyCTpaHeHWs [aHHbIX HeLOCTaTKOB B
peaslbHbIX YCNOBMAX 3KCMTyaTalun YBEIMYMBAKOT Harpy3Ky Ha nmepegHui
ynpaensiemblii MocT M3C 3a CYeT YCTaHOBKM AOMOMHUTENbHbIX [PY30B,
4yTO, B CBOK) OYepedb, YCUNMBAET TEXHOTEHHOE BO3LECTBME MaLLWMHHO-
TpakTopHoro arperata (MTA) Ha nousy [3].

Hean padoTel. MccnefoBaTb TeEXHOTEHHOE BO3LEVCTBME XOA0BOW YacTu
MOOU/ILHO-TPAHCMNOPTHONO CPEACTBA Ha MNOYBY.

Marepuaiabl U MeTOAMKA HCCJIeT0oBaHUi. ANPUOPHas MHDopMaLms,
pesy/bTaTbl UCCEL0BaHW aBTOPOB MO AaHHON TeMaTuKe.

Pe3yJ‘[l>TaTl)l HCCJIeA0OBAHUA U HUX 06cymeﬂue. |/|CI'IO]'II:3yeMbIe B
HacTosLLee BPeMS TEXHONOTMU BO3LESbIBaHUS CEe/IbCKOXO3ANCTBEHHbIX
Ky/NbTYp BK/IHOYAIOT B cebs onepauum, KoTopble TpebyeT 60/bLIOro uncna
MPOXO0Z0B NO MOS0 MOBUSIbHBLIX IHEPreTUYECKMX CPEACTB.

XopoBble cucTeMbl AaHHbIX M3AC, BO34eiCTBYS Ha MOYBY, NepeynioT-
HSOT ee U YXyALatoT CTPYKTYpY, COCTaB, MOPUCTOCTb, 06beMHbIN Bec [3].
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Bonpoc CHMXeHWS TeXHOTEHHOro BO3AENCTBMSA Ha MOYBY B NocnefHwe
rogbl CTaHOBUTCS BCe 60/ee akTyalbHbIM. TO CBA3aHO C TeM, YTO Ha no-
NAX NosiBNAeTCS BCe 60/ee 3HeProHachIWEHHas, CKOPOCTHasA, BbICOKOMpPO-
N3BOAMTENbHAS TEXHUKA, 06nafatoLlas 60/bLLINM BECOM.

MNOTHOCTL MOYBbLI SBMSIETCA OCHOBOMOMAratoLleli XapakTepUCTUKON,
KOTOpast BANSET Ha BOAHbIA, BO3AYLLUHbIA 1 TENIOBOW PEXUMbI MOYBLI, a,
CNnefoBaTeNlbHO, YCMOBUA A1 OCYLLECTB/IEHWA GMOMOrMYECKO AeaTenbHo-
CTW BCEX BUAOB pacTeHwid [4]. BennumHa NAOTHOCTW OKasbiBaeT 6O/bLUOE
B/IUSHWE Ha YPOXAWHOCTb CEMIbCKOXO3ANCTBEHHBIX KyNbTyp. [N HopMarb-
HOrO pa3BUTUS GO/BLUMHCTBA C.-X. KYNbTYpP BEIMYMHA MIOTHOCTY HaXO4MT-
cA B Cnefyowmx npegenax: ans CyriMHUCTbIX U FAMHACTbIX noys 1,0-1,3
r/cm®, nerkocyrnmMHnCTbIX 1,1-1,4 ricms,

YBeNnYeHne UNM yMeHbLUEHWE MAOTHOCTU MOYBLI OT ONTUMASILHOTO
3HaueHus Ha 0,1-0,3 r/cm® NPMBOANT K CHUXEHMIO YPOXKAMHOCTU CE/bCKO-
X039MCTBEHHbIX KynbTyp 40 40 % [4]. B pabote [5] oTMe4aeTcs, 4To ypo-
Xali Ha gensHKax, YMAOTHEeHHbIX TpakTopamu K-700, AT-75 n MT3-80
CHM3WNCS MO CPaBHEHWIO C KOHTPO/IbHOM COOTBETCTBEHHO Ha 26 %, 18 %,
12,5 %.

OfHMM 13 HeraTUBHbIX (haKTOPOB YNIOTHAIOLLErO BO3AENCTBUS ABMXKU-
Teneii M3C Ha MouyBy SIBNSETCS YBEMYEeHME TBEPAOCTM NOYBLI MO Criedy
MPOXOXAEHNS ABMXXMTENEN, YTO NPUBOAMT K HEPAaBHOMEPHOCTY Y/eNbHOI0
COMPOTVBAEHUS NOYBLI NpY AanbHelilleli ee 06paboTke, a, ClefoBaTe/bHO,
N K YBENMYEHUO 3Heprosatpat [6]. M03TOMy CHUXEHWE YMNNOTHSIOLLEro
BO3AENCTBUSA MOOU/BbHBIX MAlIVMH Ha MOYBY B HACTOSLLEE BpPeMs SBISETCA
aKTyaJlbHOM 1 BaXKHOW Hay4HOI 3aaqeii.

Vicnonb3oBaHWe 3HEProHaCbILIEHHON TEXHUKW, 06nagatoLleli 60MbLLIOW
Maccoii ycyrybnstoT cepbe3HOCTb 3TOol Npobnemsi [6].

ViccnegoBaHus, MpoBeAeHHbIE B paboTax [7] nokasanun, YTO YNNOTHEHWE
MOYBbI, BbI3BAaHHOE WHTEHCMBHbLIM MEPEMELLEHNEM 3HEPrOHACLILLEHHO
TEXHMKW NO MO0 BefleT B KOHEYHOM MTOTe K 3HAUNTENIbHOMY CHVDKEHUIO
YPOXKANHOCTMN Ce/IbCKOX03SANCTBEHHBIX KYNbTYP.

ExerogHble NoTepu, Bbi3BaHHbIE CHVKEHWEM YpOXKas, 3a CUYET TeXHO-
FeHHOro BO3ENCTBUS XOAOBbIX CUCTEM Ha MOYBY, COCTaBAAKOT OKO/0 1,8
Munnapga 4onnapos [7]. YueHble MHOTUX CTPaH 3aHUMatoTCs npobnaemoii
YMEHBLUEHNS! HEFaTUBHOIO BAMAHMA TEXHUKM Ha OKPY>KAKOLLYH Cpegy 3a
CYeT CO3AaHMs HOBbIX XOZOBbIX CUCTEM C MUHUMaSIbHbIM TEXHOFEHHbIM
BO3AeNCTBME Ha NoYBYy. Hapagy ¢ 3TMM, HECMOTPS Ha LUMPOKKME McCneaoBa-
HWS B aHHOI 06/1aCTK, BONPOC CHIDKEHMS YMIOTHEHWSA MOYBbLI PELLIEH eLle
He B MOJTHOW Mepe.
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B pa6ote B. H. MakapoBa 0TMeYaeTcsi, 4TO Npu yBEIMYEHUN MSIOTHO-
cTV nousbl Ha 0,07-0,12 r/cM® AaeT CHUMKEHME YPOXKaliHOCTM COM COOTBET-
CTBEHHO Ha 2,5-5,39 u/ra, NP1 KOHTPO/LHOM MAOTHOCTM nouskl 1,08 r/cm®
[8]. C uenbto onpefeneHns TEXHOFEHHOTO BO3AEVCTBMS Ha NOYBY TPaKTO-
poB mapku T-125 n K700 B cpaBHeHUM ¢ TpakTopamn AT-75 n T-74 6bin
NpoBeAEeHbI UCCNefOBaHMSA, N0 ONpefeNneHnto ry6uHbl Koneun, ByKcoBaHuMA
N YNNOTHEHWSI MOYBbLI. B pesynbTaTe NMpoBefeHHbIX UCCMefoBaHUiA Obino
MOMyYeHO, YTO Ha PaHHEBECEHHWX MOJEBbIX paboTax MpY MOBbLILLEHHON
BMI@XHOCTU ANA MPefoTBpalleHns paspyLUeHust CTPYKTYpbl, YBeM4eHus
rNbIBUCTOCTY M 06pa3oBaHUs FyBOKO Konew, XO40BYHO CUCTEMY CrefyeT
COBEpPLUEHCTBOBAaTb MYTEM CHWKEHWA [OaBMEHWS B LUMHAX, MOCTaHOBKON
[OMNOMTHUTEbHBIX KOMEC MAN NPUMEHEHWEM MHEBMATUYECKUX YLumMpuTenei
Konec.

Bonpoc pa3sutus geopmaumn U M3MeHeHWe NIOTHOCTY MOYBbI MOJ
opvxuTenem Tpaktopa [9]. B pesynbrate NpoBefeHHbIX UCCefoBaHWiA
6b111 NOJTyYeHbl N 06paboTaHbl pe3ynbTaTbl AehOPMUPOBAHMS CNOS NOYBbI
[IBUXKUTENEM 3HEPreTUYECKOro CPesCcTBa C Liefblo NPOBEPKN CXOAUMOCTH C
paHee COCTaB/IEHHON MaTEMAaTUYECKO MOAE/bIO B3aMMOLEACTBMA ABUXKN-
Tens ¢ ONOPHbLIM OCHOBAHMWEM.

C yBe/fMyeHVeM Yncnia NPOXOA0B MO OAHOWM Ko/iee U BPEMEHWU BO3Aei-
CTBUSI ABMXKUTENS Ha MOYBY MOC/ie OCTAHOBKWU Ha HEYMnI0THEHHOWN mnouse
NNOTHOCTb MOYBbI AOCTUraeT CBOEro NpeaesibHO BO3MOXHOIO 3HaYeHWs
[10].

B npouecce NoAroToBKM MOYBbI, MOCEBA, YX04a 3a NoceBamm 1 y60pKu
ypoxas ot 10-12 % nsowagn nons noAsepraeTca YNiaoTHEHUIO ABUXUTE-
namu o1 6 g0 20 pas, 65-80 % oT 1 go 6 pa3. HambonbLuemMy BO3AeACTBUIO
CO CTOpOHbl MTA nogsepraloTca NOBOPOTHbLIE MOJOCHI, KOTOPbIe COCTaB-
naoT o 20 % ot obuweit nnowaan. Becero He nMogBeEpPXKEHO BO3AENCTBUIO
X0A0BbIX cucTeM He 6onee 10-15 % nnowaam nons.

YBennyeHne MNAIOTHOCTW MOYBLI MOCNE MPOXOAa MO Heli MOO6WbHBLIX
3HEPreTUUECKUX CPeAcTB OTPMLATENIbHO CKasblBaeTCA Ha YpOXKaliHOCTM
CEMbCKOXO03AMCTBEHHbIX Ky/bTyp. YBeNuueHue nnotHoct Ha 0,1 r/cm®
MPUBOAMT K CHMKEHUIO YPOXAMHOCTU SiUMeHs Ha 122 Kr/ra, a 03UMOW
nweHuubl Ha 62-82 kr/ra [11, 12].

Bonpocy BAMSAHUA XOA0BOW CUCTEMbI KOMECHBIX TPAKTOPOB Ha arperat-
HbIli COCTaB MOYBbI MOCBSALLEHbI UCCEA0BaHNSA, NPELCTaB/IEHHbIE B paboTax
[13], B KOTOpPbIX @BTOPbI NPULLIN K BbIBOAY, YTO NOC/e NPOX0Ja TPAKTOPOB
KOMIMYECTBO 3PO3MOHHbLIX OMNACHbLIX YacTUL, NO Crefly ABUMXUTENs Bo3pacTa-
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eT. OTO BO3pacTaHue CBA3aHO € 60MbLUMM HOPMabHLIM AaBfieHUEM 1 ByK-
COBaHWEM ABVXUTENENA.

3akJouenue. V13 BbiLLe NPOBeAEHHOI0 aHaM3a MOXHO CAeNlaTh BbIBOJ,
yYTo MeXay 3HepreTUYeckuMm CpPefcTBOM, MPUPOLHO-KINMATUYECKUMU
YCNOBUAMM, NOYBOM N pPacTeHMEM CYLLECTBYET B3aMMOCBA3b. B pesynbTare
B3aVMMOCBA3M BbILIENPUBEAEHHbIX (HAKTOPOB MPOUCXOAUT TEXHOreHHOe
BO3eliCTBME Ha NOYBY, YTO BEAET K CHVDKEHUIO YPOXKAWHOCTA C.-X. Ky/lb-
Typ. Mo3TOMy BOMPOC CHWKEHWUS TEXHOTEHHOTO BO3AEWCTBUS Ha MOUYBY
MTA B HacToALLEee BPEMSA aKTyasleH.
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CMMOHEHKO A, tO.

TEXHUYECKHUE CPEJICTBA ABTOMATHYECKOI'O TYIIEHUSA
MOKAPOB MOBIMJIBHOM CEJIbCKOXO03SAMCTBEHHOM
TEXHUKHA

Hayunviii pykosooumens — LJAUL] M. B., 3a6. xagedpoil, kano. mexu. Hayx
Benopycckas rocyapcTBeHHas CeflbCKOX03ACTBEHHAsA aKafeMus,

"opku, Pecnybivka benapycb

Beenenue. TexHWYECKMe YCTPOICTBA aBTOMATMYECKOrO TYLLUEHUs Mo-
)KapoB B MOOMW/bHBIX CENbCKOXO3AWCTBEHHBIX MalUMHAaX NpefHasHaYeHbl
[N15 BbICTPOro pearMpoBaHnst Ha BO3HWKHOBEHWE MOXKapa U MUHUMMU3ALUN
ero nocneactanii [1-6].

Cuctembl aBTOMaTUYeCKOro noxxapotytueHms (AMNT) MoryT 6bITb ycTa-
HOB/NEHbI Ha Pa3/IMYHbIX TPAHCMOPTHLIX CPEACTBAX W BK/IKOYAOT B Cebs
[aTumKm Temnepatypbl U AbiMa, KOTOpble aBTOMATUYECKN aKTUBUPYIOT CU-
CTEMY TyLLEHMS NpU 06HaPYXXEHNM NPU3HAKOB Noxkapa [4].

OCHOBHbIMUX NPUYMHAMMN BOSHUKHOBEHWSI MOXKapa Ha KombaliHax siBns-
I0TCA: MporopaHue Kopnyca BbIX/IOMHOWM TPy6bl, MPOKIAAOK B MecTax Co-
eIMHEHUS KONNeKTOpa C 6/I0KOM ABuraTens; neperpes ABUratens no cpas-
HEHWIO C HOPMOIA M3-3a HEWMCMNPABHOCTM CUCTEMbI MUTaHWSt U PaboTbl Ha
06eHEHHO CMECU; HapyLLEHMS PEXMMOB PaboTbl peMeHHbIX nepefauy (ne-
perpysku), NpmBogALmMe K 6yKCOBaHWIO; Henpasu/bHas C60pKa 1 HapyLue-
HVe YCNOBWIA CMasKn MOALUMMHMKOB, BbI3bIBAOLMX WX ObICTPbLIA Harpes
(no 300-330 °C); HenpaBW/bHbIA MOHTAX 3MEKTPOOBOPYAOBaHMS WK
HapyLUeHVe M301AUMM TOKOBeLYLLMX NPOBOJOB; HENpaBW/ibHasA YCTaHOBKa,
PEerynMpoBKa MOSIOTU/IbHOTO GapabaHa, MOAAOLLEro LUHEKa, Basa NosioBo-
HabwBaTens n Apyrne MexaHU3Mbl, BbI3bIBatOLLME MOBBLILEHHOE TPEHWE U
Harpes; HEOCTOPOXKHOE 06paLLieHMe C OTKPbITbIM OFHEM.

Ienn pa6orsl. [poaHaIM3MPOBaTh M3BECTHbIE CUCTEMbI YCTPOCTB aB-
TOMAaTUYECKOro TYLUEHUS MOXapoB NPUMEHUTENIbHO K MOGWIbHON CeNbCKo-
XO039NCTBEHHOM TEXHMKE.

Marepuaiabl U MeTOAMKA HccaenoBaHMii. B cTatbe aHanM3npyroTcs
CUCTEMbI aBTOMAaTMYECKOrO TYLUEHMSI MOXApPOB Ha OCHOBE MaTepuasnoB
ny6nvkauuii GrpM MNPOU3BOAUTENEN, HAay4YHbIX W HAY4YHO-MOMYSAPHbLIX
ny6anKauuii.

Pe3yabTaTsl nccienoBaHus U UX odcy:kaenue. B pesynbtare aHanmsa
anpuopHOI MHAOPMAaLMN MOXHO BbIAENNTb CleAytoLIMe CUCTEMbI aBTOMa-
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TUYECKOr0 TYLUEHUA MOXapoB: MEHHbIe CUCTEMbl, CUCTEMbI BOAAHOIO Ty-
LLeHUs, CUCTEMbI C UCMNOMb30BaHMeM Yrnekucnoro rasa (COz), aspo3onb-
Hbl€ CUCTEMbI, CUCTEMbI C MOPOLLKOBbIM TYLLEHUEM.

MeHHble CUCTEMbI MCMONB3YIOT NEHOO6Pa30BaTENU NS CO34aHUA MeEHbI,
KOTOpas MOKpbIBaeT ropsilme NoBepxXHOCTU U NpeoTBpaLlaeT JOCTyn Kuc-
Nnopoja K OrHio. MNeHHble CUCTeMbl MOTYT 6bITb APMEKTUBHBI 4151 TYLLEHUS
XMILKOCTHbIX NOXapoB. OHW NpeAcTaBnsaloT CO60l KOMMMEKC YCTPOACTB
Ans 6bICTPOro obHapy>keHUst noxapa M 3h(HeKTUBHOro ero TyLUeHWs 3a
CYeT Nofaun creLuanbHO NPUroTOBIEHHON MeHbl. X 0CO6EHHOCTU — 3TO0
1CMo/b30BaHNE NeHOOOpa3oBaTensl, CMeLLUMBaHWE C BOAOW M BO3LYXOM ANs
Mo/lyYeHNs OrHeTyLUaLLei MeHbl, a Takke aBToMaTM3auus mpouecca ¢ no-
MOLLbIO [JaTHYMKOB U YNpaBAstoLei annapaTypbl. Takue cUCTeMbl LUMPOKO
MPUMEHSIIOTCA Ha CENIbCKOX03AMCTBEHHOW TEXHMKE (TPaKTopbl, KOMOaliHbl)
1 aBTOMOOUNSX Gnarogapsi CBoel 3heKTMBHOCTM MPOTMB MOXKapPOB FOpto-
YMX XKNJKOCTEW 1 TBEPAbIX MaTepUasioB.

K npevmyLLecTBaM MeHHbIX CUCTEM OTHOCAT 3(PEKTUBHOCTL TyLLEHMA
NOXapoB XXMAKOCTel, NpefoTBpaLLeHre MOBTOPHOIO BOCniaMeHeHe. MeHa
006pasyeT MNOTHbIA CMOIA, KOTOPbIA OX/TaX4aeT MOBEPXHOCTb U U30NMUPYET
KUCNOPOA. JaHHble CUCTEMbI MOTYT MCNOMb30BaTbCA B 3aKPbITbIX U OTKPbI-
TbIX MPOCTpPaHCTBax. VIMeloT OTHOCWUTENbHO 6e3onacHoe MpUMeHeHWe ans
060py0BaHKS NO CPAaBHEHWIO C HEKOTOPbIMYU Fa30BbIMW CUCTEMAMM.

CwvcTeMbl BOAAHOMO TYLLEHUS BK/IOYAOT B Ce6s HacoCbl U pacnblinTe-
NW, KOTOPbIE MOAAOT BOAY Ha O4ar BO3ropaHus. 3T CUCTEMbI MOTYT BbITb
KaK CTaumMOHapHbIMK1, TakK 1 MOOUbHBIMK. BogsAHbIe cCTeMbI aBTOMaTUYe-
CKOr0 NOXapoTyLLEeHWs1 NPeACTaBNAOT COB0I HaeXHbIA cnocob 60pbObI C
OrHem 6narofaps CBOe NPoCToTe, AOCTYMHOCTM PECYPCOB U BbICOKOI 3d)-
(heKTMBHOCTU. VX YCTPOICTBO BK/KOYAET B CEOS pasNyHbIe KOMMOHEHTHI,
KOTOpble paboTatoT COBMECTHO /151 6bICTPOro 0O6HapY>KeHMsA noXapa v ero
TywweHms. MpaBusibHbIA BbIGOP THNa CUCTEMbI U €8 YCTaHOBKA MOTYT 3Ha-
YMTENbHO MOBBICUTL YPOBEHb GE30MACHOCTY KaK Ha CTaLMOHApPHbIX 06beK-
Tax, TaK M Ha MO6WbHOM TEXHUKE.

MpenmyLLEecTBa BOASHbIX CUCTEM, B UX 3(h(EKTUBHOCTM NPOTVB 6O/b-
LUMHCTBA TUMOB NOXapoB. Y BOAbl BbICOKas AOCTYMHOCTb M HU3Kas CTOW-
MOCTb. 3TN CUCTEMbI CMOCOBHbI OX/TaXAaTb OKPYXXatoLLMe NMOBEPXHOCTM W
npeAoTBpaLLaTh NOBTOPHOE BOCMIaMeHeHMe. besonacHo Ans nogei n 06o-
PYLOBaHUA MO CPABHEHWIO C HEKOTOPLIMU XMMWUYECKMI CPEACTBaMM.

HepocTaTku BOAAHBIX CUCTEM ABASETCA HE3((PEKTNBHOCTL MPOTMB MO-
apoB knaccoB C (rasosble) u D (MeTa/nbl), & TakKe BO3MOXXHOCTb NOBpe-
XOeHus 060pyAoBaHMS MM MaTepuasioB Bofgoi. Heobxoamma 3awmta oT
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3amep3aHns B XONIOAHbIX KIUMATUYECKMX YCOBUSAX.

Cuctembl ¢ UCNoNb3oBaHUeM yraekucnoro rasa (COz). Yrnekucnblii ras
3(heKTMBHO NOLABNAET OrOHb, BLITECHAS KUCNOPOA U3 30HbI ropeHus. Ta-
KMe CMCTEMbl YaCTO MCMOMb3YIOTCA B 3aKPbITbIX MPOCTPAHCTBAX WAM ANs
3almnTbl 060pynoBaHnsA. CUCTEMbI aBTOMATUYECKOTO MOXAPOTYLUEHUS C
MCNO/Mb30BaHMEM YTIEKUCNIONO rasa NpeacTaBnsioT cob60i HagexHoe cpesd-
CTBO 3aWWTbl OOBLEKTOB C 4YYBCTBMTE/IbHBIM 060pYAOBaHWEM 6Gnarofaps
ObICTPOMY TYLUEHMIO MoXapa 6e3 NoBpexaeHWs TeXHUKW. X ycTpoiicTBo
BK/HOYaeT 6ansioHbl ¢ CO,, Tpy60npoBoAbl, POPCYHKM 1 CUCTEMY ynpaBne-
Hua. Ocoboe BHUMaHWe yaensieTcs 6e30MacHOCTW NtoAei M3-3a TOKCUYHO-
CTM rasa npu BbICOKMX KOHLLEHTpaLMAX.

MpevmyLlecTBa cuctemM Ha ocHoBe CO, B ObICTPOM U 3PPEKTUBHOM
TYLUEHMW NOXKapoB 6e3 MOBpeXaeHUs obopynoBaHms. OTCYTCTBME OCTaT-
KOB nocse TyweHus (B OT/IMYME OT MOPOLLKOBbIX CUCTEM), TAKXXe Npenmy-
LecTBo cucteM Ha ocHoBe CO,. BO3MOXHOCTb MPUMEHEHWS B 3NEKTPO-
yCTaHOBKax rnog, HanpsxeHnem o 1000 B.

HepocTaTkamu JaHHOW cuCTeMbI ABASIETCS TO, YTO YreKWCbI ra3 ona-
CEH [/ YeNOBEKaA MPU BbICOKMX KOHLIEHTPALMAX — MOXET BbI3BaTb YAYLLbe.
Heobxoamma ycTaHOBKa MpefyrnpeanTeNbHON CUrHaIU3aLmMm O 3anycke
CUCTEMBI.

A3p030/IbHble CUCTEMBI UCMOMBL3YIOT CreuuanbHble aspo30/ibHble COo-
CTaBbl, KOTOPbIE MPW aKTBaLMKN 06pa3ytoT MEKOAWNCMNEPCHbIV TyMaH, Mo-
[AaBNAOLWMIA TOPEHME 3a CHET CHWKEHUS TeMnepaTypbl U KOHLEHTpauuu
K1cnopoga.

MpenmyLLecTBa a3po30/bHbIX CUCTEM B MX 3(heKTMBHOCTM. OHM cno-
CO6HbI BbICTPO MOAABAATL OrOHb 3a CYET CO3[4aHMA BbICOKOKOHLEHTPUPO-
BaHHOro aspo30/1sl. [laHHbIA TUM CUCTEMbl OKa3biBaeT MUHUMaIbHOE BO3-
[elicTBMe Ha 060Opy[OBaHWE: He OCTaB/AOT CMeJOB U He MOBPeXJaloT
3NEKTPOHUKY MW Apyrue YyBCTBUTENbHbIE MaTepuasbl. K LOCTOMHCTBaM
MOXHO OTHECTU W KOMMAKTHOCTb: 3aHUMalOT MEHbLLIE MECTA MO CPABHEHMIO
C TPAAULMOHHBIMY CUCTEMaMWU. DTN CUCTEMbI JOCTATOYHO YHUBEPCA/IbHbI:
MOTYT MCMO/b30BATLCA B Pa3/IMYHbIX MOMELLEHUAX — OT CEPBEPHbIX [0
MPOM3BOACTBEHHBIX.

K HegocTaTkam JaHHOR CUCTEMBbI CliefyeT OTHECTU OrpaHNYEHHYHO 3d)-
(heKTMBHOCTb NPOTUB OMPELENIEHHbIX TUMOB MOXapoB, a Takke TPeboBaHuS
K repMETUYHOCTY 3aLLMLLAEMOro MOMELLEHNs Ans obecneyveHns athdekTns-
HOTO TYLUEHUS.

CuUCTeMbI C MOPOLUKOBBLIM TYLUEHMEM UCMOMb3YHOT MOPOLLKOBbIE OTHe-
TYLUUTENN, KOTOPbIE PACTbINAIOT CheLMasibHbIA MOPOLLOK Ha o4yar Bo3ropa-
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HUS. DTN CMCTEMbI 3(EKTUBHBI MPOTUB Pa3/IMUHbIX TUMOB MOXapOB.

MpenMyLLecTBa MOPOLLKOBLIX CUCTEM B LUMPOKOM CMEKTpe MpUMeHe-
HUS: 3(hheKTMBHbI MPOTMB Pa3NMYHbIX KNaccoB noxapos (A, B, C), BK/to-
yas TBepable MaTepuanbl, XWAKOCTM U ra3oobpasHble BelecTBa. JaHHble
CUCTEMbI UMEIOT ObICTPYHO peakLmto: CrocobHbI ObICTPO NOAABNATH Maams
6narofapsi MrHOBEHHOMY pacrbllEHNI0 MOPOLWKa. B oTanumne oT BOASHBIX
CWCTEM, MOPOLLIKOBbIE HE OCTaB/AKOT BMary U He NOBPEXAAKOT 3/IEKTPOHUKY
WK gpyrve YyBCTBUTE/IbHbIE MaTepuanbl. CcTeMa MMeET OTHOCUTENTbHO
HW3KWe 3aTpaTbl Ha YCTaHOBKY ¥ 06C/Ty)XMBaHMeE.

K HefocTaTKaM CMCTEMbI C MOPOLLUKOBbLIM TYLLEHUEM CleAyeT OTHECTU
TO, YTO MOPOLLUOK MOXET OCTaB/AThL Cefbl Ha 3alyLLaeMom 060pyLoBaHNUM
N TpeboBaTb MocneaytoLlein yoopku. HekoTopble MOPOLLUKOBbLIE BELLECTBA
MOTYT OblTb TOKCUYHBIMU U Pa3ApPaKatoLMMN ANs AbIXaTeNbHbIX NyTel
npu BAbIXaHUK. Takoke cucTeMa TPeOyeT perynsipHoro o6Cny>XnBaHus s
NPOBEPKW COCTOSIHWS 6aNNIOHOB U CUCTEMbI B LIENIOM.

Ha TpakTopax 1 KombaiiHax Takue CUCTEMbI NMOMOratoT NPesoTBPaTUTD
pacrnpocTpaHeHre OrHA B YCNOBUSX MOMEBbIX PaboT, rae pUCK BO3ropaHus
MOXET ObITb BbICOKAM M3-3a HaM4us rOproYMx martepuasoB. Ha aBTomMo-
OMNsX aBTOMAaTUYECKME CUCTEMbI MOXKapOTYLLUEHWS MOTYT MCMO0/Mb30BaThCs
[N9 33l MThI ABUraTenieid n Apyrmx KpUTUYECKN BaXKHbIX Y3/10B.

3akarouenne. ABTOMAaTMYECKME YCTPOCTBA MOXXAPOTYLUEHWS UrparoT
Ba)XXKHYIO pofib B 06ecrneyeHnn 6e30MacHOCTM TPAHCMOPTHBIX CPEACTB U UX
onepatopoB. MpaBu/bHbIA BbIGOP U YCTaHOBKA TaKMX CUCTEM MOFYT 3HauW-
TeNbHO CHWU3UTb PUCK BO3HWKHOBEHMS CEPbEe3HbIX MOCNEACTBUIA OT Moxa-

poB.
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CUHSABCKNI B. A.

OCHOBHBIE OIIIMBKH TP CAMOCTOSTEJIbHOM
3AMEHE KOJIEC 1 IIIMH

Hayunwuii pykogooumens — JIEBYYVK B. A., KaHO. mexH. HAYK, OOyeHm
Benopycckas rocyapcTBeHHas celbCKOX03ANCTBEHHas akafeMus,
"opku, Pecnybivka benapycb

Beenenue. [py KpPyrnoroguMyHoi skcnayataumy aBToMobuns scem 6e3
NCK/IOYEHNS1 aBTOMOBUANCTaM MPUXOAMTCS peLlaTb BOMPOC O CMEeHe 3UM-
HWUX U NETHUX NOKPbILLEK.

Kaxablii aBTONOOWTENb 3HAET, UTO NIETHAS PE3MHa Ha Xonoae aybeeT un
MpeBpaLLaeTcs B CKOMb3KYH nnacTMaccy. Ha Takux MOKpbILWKax yXygaula-
€TCS CLEMn/IeHre C JOPOroii, HapyLlaeTcs YCTOMYMBOCTb U YNPaB/iseMOCTb
aBTOMOGWNSA. CUTYaUMIO YXYALIAET NOKPbITE SOPOrA CHEFOM UM TOHKWUM
Nbgom. MNepegsurascb Ha NETHeN pesuHe 3UMONA, BOAMTENb NOABEPraeT no-
BbILLEHHOV 0MacHOCTK ce6s U APYrX YY4aCTHUKOB JOPOXXHOTO ABUXEHNS.

3ameHa f1eTHe pe3viHbl Ha 3UMHIOKD OMNpeAensieTcs CpesHEeCYTOUHON
TeMnepaTypoii Bo3ayxa. Koraa oHa onyckaetcs Huke +7 °C, TO peKoMeH-
[lyeTcs «nepeobyTbCA» B 3MMHME LUUHbI. HeKOTOpble MEHSIOT pesnHy Mo
KasleHAapIo C HaCTYNAeHNEM MO34HER OCEHN W 3UMbI.

Korpga foporv ocBo60XaatoTcs OT CHera M HacTynaeT yCTON4MBOe No-
TENNeHNe HY>KHO MEHATL LUMHBI Ha fIeTO. Kak npaBuio, BOAUTENN MEHSIOT
LWUMHbI Ha NeTHWe B nepunog ¢ 1 mapTta rno 1 nioHsA. OprUeHTUPOBATLCA HY>KHO
no Temmnepatype BO34yXa: NEPEXOAUTH C 3MMbl Ha /IETO MpW CTabU/bHBIX
+10 °C u BblLLE.

MHorue aBTOBMAAENbLbl 3aHNMAKOTCA CMEHON 3MMHMX U NETHMX MNO-
KPbILLEK CAMOCTOSATE/IbHO, YTO MO3BOMSET MM HECKO/IbKO COKPaTUTb Pacxo-
[bl Ha 06paLLeHNe B LLIMHOMOHTAX.

Henn paGorsi: MNpoaHanM3MpoBaTb OCHOBHbIE OLIMGKM MPW CaMOCTOS-
TeNIbHOM 3aMeHe KOJeC 1 LLUNH.

Matepuanabl M MeTOAHMKA HccjeAoBaHuil. YacTo aBTOB/MaAe/bLbl,
nogHUMas aBTOMOOGWb NPU 3aMeHe MOKPLILIEK, MNOMaraloTCcsl UCKUM-
Te/IbHO Ha JOMKPAT, KOTOPbIA, MO UX MHEHWI, LO/DKEH FapaHTUMPOBaHHO
BbIAEPXXMBaTb Harpy3Ky. OfHaKO Takue YCTPOICTBa He Bcerga MoryT obec-
MeYNTb HAAEXHYH (PMKcauMlo aBTOMOOWAS, MO3TOMY He SMLIHWM GyaeT
NOA/IOXKWTb MOJ, AHWLLE 3anacHOe KO/eco, NeHb WM Apyrue aHalornyHble
npegmeTtsl [1].
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YacTo, nogfoMKpaumsas aBToMobub, He Mo/b3yTCs ynopamm, KoTo-
pble JOMKHbLI pacnonaratbCs Nnog NPoTUBONOMOXHLIMU KOMecaMu, UCKIHO-
Yyast OTKaT MaLLWHbI MPY NOAbLEME OfHOM M3 CTOPOH [2]. UTOObI 06ecneynTb
YCTOUMBOE MNOMOXKEHME aBTOMOGWUASA, HEOOXOAMMO 0653aTeNlbHO MO0/b30-
BaTbCA PYYHUKOM, MOAKNAAbIBaA MOA Kosneca cneuuanbHble YNopsbl, a BCHO
paboTy NPOBOAWTL WCKMHOUUTENbHO HA POBHOM NowWwagke C MAOTHbIM
rPYHTOM.

Mo nepumeTpy AHMLLE aBTOMOGMNSA CNeLMaibHO YCUAEHO MPOYHbIM Me-
Ta/1/10M, YTO MO3BOASET UCKTHOUNTL NOBPEXAEHWE aBTOMOGWSA NpU 3aMeHe
Konec. OKO/I0 KaXXAoro Takoro Koseca MMeeTcs CreumasibHas nnoLlafKa-
ynop, npegHasHaveHHas Ansa paboyero LUTOKa JOMKpaTa, KOTopbliA ynupa-
€TCS B CBEPXMNPOYHbLIA METaIN U He MOBPEXAaeT noporn asTomobuns [3].
Ecnu e aBTOBnagenel, npeHebperaeT Nogo6HbLIM, TO MPOPXKaBeBLUME MO-
pory MOryT NMPOCTO 06BaNUTLCS, Ky30B OyAeT NMOBpeXAeH, a B Mocneayto-
LLieM NoTPebyeTCst BbIMOMHATL CMOXHbIA U AOPOrOCTOALMIA PEMOHT aBTO-
mobuns.

KonecHble gUCKN NPUKPYYMBAOTCS K CTYMNMLE MPW NOMOLLM Cneuyab-
HbIX A/IMHHBIX LWIMWAEK U BOMTOB, BbINOMHEHHBIX U3 KAYeCTBEHHOIO MaTe-
puana. Takke B AaHHOM C/lyYae MOTYT MCMO/b30BaThCA TaK HasblBaeMble
CEKPeTKU, Ans OTKPYUMBaHMS KOTOPbIX NOTpebyeTcs MCNob30BaTh CreLm-
a/ibHble K/H0UM BOCbMEPKW, PefKO MMELLMECs Y aBTOBOPOB. YTobbl uc-
K/IOUNTL KPaXy KOJec, a CerofHs nofobHoe 0TMevaeTcs NOBCEMECTHO, He
chnefyeT 3KOHOMWTL Ha Takux 6onTax, HeobxoAMMo MpuobpeTarb crneuu-
abHbIE CEKPETKM, CYLLECTBEHHO 3aTPYAHAOLME WX OTKPy4YMBaHue Mpw
MOMOLLM CNeLuaibHOro NHCTPYMEHTA.

Takke HM B KOEM C/ly4yae He CreflyeT NpPUKPy4YmBaTh KOMECO MEHbLUUM
KOMIM4eCTBOM OO/TOB, YTO, MO MHEHMIO OTAE/NbHbIX aBTOBMaAeNbLEB, 06ec-
MeymBaeT NPOYHOCTb (IUKCALMN AUCKOB. B AeNCTBUTENBHOCTY XE, NPUKPY-
YmBasA Kosieca MEHbLUMM KOMIMYECTBOM OO/ITOB, Mbl HEM3MEHHO YBENMYMBa-
€M Ha HMX Harpysky [4]. B utore, He peaKoCTbtO SBNAKOTCSA 006PbIBbI TaKMX
KpeneHnit, 4To MOXET MPMBECTU K TSHKENbIM A0POXHO-TPAHCMOPTHBIM
MPOUCLLIECTBUSIM.

Takxe aBTOBMafe/bLy He06X0AMMO ByfeT N03aboTUTLCA O MPaBUbHON
3aTshKKe 601T0B. CHayana MX HaXKMBAAKOT, MOC/E Yero 3aTArMBatoT KpecT-
HaKpecT. 3TO MO3BOMIMT MaKCMMabHO MAOTHO MPUKPYTUTL KOMECO K CTy-
MWLE, HO MPX 3TOM YPE3MEPHO CWUMbHO 3aTArMBaTh MX TaKXKe HE PEKOMEH-
[yeTcs, Tak Kak B Nocnegyrowwem 601Tbl MOTyT NPOCTO MPUKWUMETL, a OT-
KPYTUTb KOJfieca camoCTOsTeNlbHO OyAeT B MOAOGHOM Cryyae HEBO3MOXHO

[5].
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Mpobnembl Ha LUMHOMOHT&XE, Kak MpaBu/o, HauMHalOTCA B MOMEHT
YCTaHOBKM COBPaHHOro Yy>ke Koseca Ha Mecto. Heobxoammo obpaboTtaTb
MOBEPXHOCTb MEAHOM BbICOKOTEMMEPATYPHOM CMa3KOoi. 3abblBUMBOCTb
06epHeTCA CMOXHOCTAMU MpW MNOCMeAyHOLLeN OenHCTanauMn Koneca —
LMNCK «NPUKUNNT», NOTPebYTCA YCunms 1 onpeaeneHHas CHOPOBKaA.

Ho caman cepbesHast HepopaboTKa — 3TO 3aTsKka 601TOB. Bo-nepsbIX,
KPENeXHbI 3/IEMEHT HY>KHO pa3MeLlaTb B CTPOroM nopsake. Ans yeTbl-
pex6onToBoli cTynuubl — 1-3-4-2, ana natuéonToBol — 1-4-2-5-3, ans
WwecTn6onToBON — 1-4-5-2-3-6. VI HMKaK MHaye, Beflb KOMECO MOXKET
BCTaTb KPWUBO, Bbl3BaB HEMPOrHO3MpPYyeMOe MoBejeHMe aBToOMO6UNA Ha f0-
pore. CuntaTb, KCTaTW, MOXHO OT /1l060r0 OTBEPCTUS — 34eCb BaKHO CO-
61t0CcTU NpuHUMN [6, 7]

B0-BTOPbIX, LUMHOMOHTaXHbIE MacTEPCKVME Hepeako npeHebperatoT
K/IHOYeBbIM 3/1EMEHTOM 6e30MacHOCTM MOHTaXa KONMECHOro AUCKA Ha aBTo-
MO6Wb — YCU/IMEM, C KOTOPbIM 3aBUHUMBAIOT raiku 1 6onTbl. [N Kaxao-
ro aBTOMO6M/IA 3TOT NOKasaTe/lb YCTAHOB/IEH 3aBOAOM-U3rOTOBUTENEM.

Pe3yabTaThl HccefoBaHusI M MX o00cCy:KaeHHe. ECnv npasmnamu npe-
Hebpeub, TO YAMBAATLCA NETALWEMY B cocefa Mo MOTOKY KOMecy, a Takke
HEMPUATHLIM 3MOLIMAM, KOrfa COeAMHEHME B Camblii OTBETCTBEHHbIA MO-
MEHT «He MOAJAETCA», UKW, XYXe TOro, LWNuIbKa BbIKPYYMBAETCA U3 CTY-
MWLl BMECTE C raiikoii, — He CTOWT.

Bakiouenue. MeHSS NOKPBILWKK CaMOCTOSATENbHO, ChneayeT npugep-
XMBaTbCs OMPeAeNeHHbIX NpaBua WU PeKoMeHAaumnii npodeccmoHanos Mo

3aMeHe Korec.
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LMK A. B., BOCAK . HO.

BHECEHUE ATPOXUMUKATOB ABUALTUOHHBIM U
HA3EMHBIM CITIOCOBOM - ACIIEKTbI BE3OITACHOCTH
Hayunvii pykosooumens — LJAUI] M. B., 3a8. kagedpoii, kano. mexu. Hayk
Benopycckas rocyapcTBeHHas ceNbCKOX03AMCTBEHHAs aKaaeMus,

"opku, Pecnybivka benapycb

Beenenue. MpYMeHeHUEe CeNbCKOXO3SNCTBEHHbIX GECMMMOTHBIX NeTa-
TeNbHbIX annapatoB AaeT 60/blUMe BO3MOXXHOCTWM B CPaBHEHUW C Ha3eM-
HbIM CMOCO60M A5 MOBbLILLIEHWS MPOU3BOANTENBHOCTM U 3(PEKTNBHOCTM B
Ce/bCKOM XO3ANCTBE, B YaCTHOCTW B pacTeHneBoacTae [6]. C TOUKM 3peHus
NPUMEHEHUA TEXHOMOTUM TOYHOTO 3eMJIefleNINA UX BHeJPEHVE NMEET MHOMO
MPEMMYLLECTB, BK/OUas NOBbLILLEHNE YPOXKANHOCTA 1 YMEHbLUEHWE Pacxo-
[l0B Ha npou3BoAcTBO. BmecTe ¢ TeM MMEKOTCH TPYAHOCTY UCNO/Mb30BaHMSA
BIMJ/1A B cenbCKOM X03ACTBE, BKKOYas OrpaHUYEHNs B 3aKOHO4ATENbCTBE
N TeXHUYECKMe CNoXHocTH [1, 2, 4, 5].

IMear paGornl. CpaBHUTENbHbIA aHanM3 acnekToB 6e30MacHOCTU WC-
No/b30BaHUA Ha3eMHOr0 M aBUaLMOHHOIO CNocoba BHECEHMSI arpOXMMUKa-
TOB.

Marepuaibl U MeTOAMKA HccJaeAoBaHuii. B cTaTtbe aHanM3npyroTcs
TpeboBaHus CaHUTapHbIX HOpM " npaswn «CaHuTapHo-
3NMAEMMONOrnYeckne TpeboBaHMA K NPUMEHEHWIO CPEACTB 3aluThl pacTe-
HWIA, arpOXMMWKATOB W MWHEPabHbIX YAOOPEHUI» MNpeabsBsieMble K
Ha3eMHOMY 1 aBMaLMOHHOMY CNOCOOY BHECEHWS arpOXMMMNKATOB.

Pe3ysbTaThl HccaeI0BaHus U UX o6cyxaenne. O6paboTKa ¢ MCNosb-
30BaHVEM Ha3eMHOI CeNbCKOXO3AWCTBEHHON TEXHUKW LO/HKHA NPOBOAUTL-
ca npy 61aronpuATHbIX MeTEOPOsIOTMYECKUX YCNOBMAX W 0becneyveHUn
6e30MacHbIX YCNOBUIA TpyAa: CKOPOCTY BeTpa He 6onee 4 m/c, OTHOCUTESb-
HOW BIaXXHOCTW BO3ayXa He mMeHee 40 % v He 6onee 80 % v Npu Temnepa-
Type BO34yXa, YKa3aHHOW B PEKOMeHAaUMAX N0 NPUMEHEHUIO KOHKPETHbIX
npenapaTos.

Mpn Ha3eMHOM BHECEHUW CPEACTB 3alMTbl pacTeHWi, YAOOPEHUA Mu-
H/MMasfibHOe PaccTosiHWE OT MECTa BHECEHUS MnpenapaToB [0 rpaHul 3e-
MefIbHbIX Y4acTKOB ycagebHOro Tumna 3acTpoiKuW, [0 OKOH >KU/bIX JOMOB
npyv Mano-, CpefHe-, MHOTO3TXHON W MOBBILUEHHOW 3TAXHOCTU XXWJION
3aCTPOViKM, FpaHuUL, TEPPUTOPUIA YUPEXAEHN 06pa30BaHMs, FpaHuL, Teppu-
TOPWIA CaHAaTOPHO-KYPOPTHbLIX U 0340POBUTENbHBIX OPraHu3aLuii, opraHu-
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3auuii 3apaBOOXPaHEHNS], TpaHnL, TEPPUTOPUIA (IN3KYbTYPHO-CMOPTUBHBIX
COOPY>KeHUI, OOBEKTOB Typu3Ma U OTAbIXa, UCTOYHUKOB HELEHTPasm3o-
BaHHbIX CUCTEM MWUTLEBOrO0 BOJOCHAGXEHWS, MECT MPOBELEHUS PYUHbIX
paboT Mo yXo4y 3a CeNbCKOX03AKCTBEHHLIMU KybTypaMu JO/HKHO COCTaB-
NATb He meHee 50 M.

MwHUManbHOE paccTosiHUE MPU Ha3eMHOM BHECEHWW MPOCTLIX MWHe-
pasbHbIX YA0BPEHMIA N arpOXMMKUKATOB He ycTaHaB/iuBaeTcs. HasemHoe
BHECEHME MPOCTbIX MUHEpPa/bHbIX YA0OPeHNi NPOBOAMTCS mocne 06s3a-
TeNbHOr0 MHOPMMPOBaHWA HACEeNEHUS.

icnonb3oBaHWe aBMaLuy NpY BbIMO/HEHWN PaboT W yCayr ¢ NpUMeHe-
HWeM MpenapaToB JOMYCKaeTCs TOMbKO B C/yYasix OTCYTCTBUS BO3MOXKHO-
CTWU MPUMEHEHMS HA3EMHOW TEXHWUKU WMAW HEOO6XOAMMOCTU MPOBeAeHMS
06paboTOoK B CXKaTble CPOKM Ha 60/bLUNX MAoLAAsX.

Mpw BbINOMHEHNM PabOT ¢ NPUMEHEHVEM MPENapaToB MNPenMyLLECTBEH-
HO JO/MKHbI UCMONb30BaTLCS NleTaTeNbHbIe anmnapaTbl, B TOM YMC/e CBEpX-
Nerkvie netatefibHble annapaTbl, C BO3MOXHO HW3KOW BbICOTOM MONETa,
obecneunBaroLLeli LieneHanpasieHHOe MOCTYNIEHWE NpenapaToB Ha 06pa-
6aTblBaEMble MOCEBbI 1 UCK/HOYEHME 3arpsA3HEHUs NpUEraroLLeil TeppuTo-
pun. PacnblineHne XWAKMX NpenapaToB C NPUMeEHEHWEM feTaTe/lbHbIX an-
napaToB, HE MMEIOLLMX CUCTEMbI NPUHYAWUTENBHON BEHTUAALMK, paspeLla-
€TCS TOMbKO MPW UCNOMb30BaHWN FepMETU3NPOBAHHON eMKOCTW Af1st npe-
napaToB.

Mepep npoBefeHNeM 06paboTOK NECHBIX MacCUMBOB HEO6X0AMMO 3ab/a-
roBpeMeHHoOe (He MeHee uyem 3a 10 fgHeit JO Hayasa paboT) OMoBeLLEeHMe
HacesieHns 0 3anpeTe BbIX0Aa B fleca 1 cbopa AMKOPacTyLLMX AFO4 U rprbos
[0 NCTEeYeHMs1 CPOKOB MOCnefHeil 06paboTKKM, yCTaHOBMEHHbIe [Tocyadap-
CTBEHHbIM PEECTPOM CPEACTB 3alWTbl PacCTEHWUI U YA0OPEHWIA, pa3peLleH-
HbIX K MPYMEHEHWIO Ha TeppuTopun Pecnybnmku benapycb U pekoMeHAa-
LMAMMW MO MPUMEHEHMIO KOHKPETHBLIX NpenapaTos [3].

He gonyckaeTcs NMpMMeHeHWe MpernapaToB aBMaLMOHHbIM METOOM Haf,
30HaMW OTAbIXa HaceneHus, TEPPUTOPKEI caHaTOPHO-KYPOPTHbIX M 03[0-
POBUTE/NbHbIX OPraHn3aLuid.

Mpy NPUMEHEHUW MpPenapaToB aBMALIMOHHLIM METOAOM MUHMMA/bHOE
pacCcTOsiHME JOMKHO COCTaB/ATh:

— [0 TpaHuL 3emeflbHbIX Y4acTKOB ycafebHOro Tuna 3acTpoiiku, Ao
OKOH XXW/bIX [OMOB NpWU Maso-, CPeAHe-, MHOTO3TaXXHON U MOBbILLEHHOM
3TKHOCTUN XKWJION 3aCTPONKM, TPaHWL, TEPPUTOPUIA CafOBOAYECKMX TOBa-
PULLLECTB U AaYHbIX KOOMEpaTnBOB — 1 KM;
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— [0 NOBEPXHOCTHbLIX BOAHbIX 0OBEKTOB AJ1 pPblOOBOACTBA, rpaHuL, Tep-
PUTOPUIA  YYpEeX[eHW 06pa30BaHWs, rpaHUL, TeppUTOPWIA CaHaTOPHO-
KYPOPTHBIX W 0340POBUTENbHBLIX OpraHu3auWii, rpaHuL, Tepputopuii gus-
Ky/NbTYPHO-CMOPTUBHBIX COOPYXXEHWI, 0OLEKTOB Typu3Ma U OTAbIXa, UC-
TOYHWKOB MUTLEBOr0 BOAOCHAaGXeHMUs, 0ObEKTOB XXMBOTHOBOACTBA, MTHLE-
thepM, 0c060 OXpaHsSEMbIX MPUPOAHBIX TEPPUTOPUIA — 2 KM;

— [0 MECT BbINOMHEHMA Apyrux paboT ¢ NpUMeHeHWeM MpenapaTos, a
TaKKe OT Y4acTKOB MO MoceBammn CeflbCKOXO3ANCTBEHHbIX KynbTyp, Uay-
LMX B NWLy 6e3 Tens0Boi 06paboTKM — 2 KM.

Mpy HEBO3MOXHOCTU COGMOAEHNS BbilLie NPUBEAEHHbLIX YCMOBUIA, NpU-
MeHeHMe npenapaToB aBuaLMOHHbIM METOLOM He JOMYyCKaeTCs.

MpvMeHeHMe MpenapaToB aBMAaLMOHHLIM METOLOM MNPOBOAWTCA MpW
CKOPOCTM BETpa Ha paboueli BbICOTe He 6onee 3—4 m/c.

He ponyckaeTcs NpMMeHeHe NpenapaTtoB aBuaLyoHHbIM METOA0M Mpu
06HapYXXEHWUN NHOfeA UK SOMALLHMX XXMBOTHBIX Ha Tepputopmu, nogne-
Xallell 06paboTke.

3akmrouenne. [104BOAA UTOM MOXHO CKasaTb, YTO npumMeHeHue BIMJ1A
B Ka4yecTBe CpeACTBa BHECEHWS arpoOXVMMMKATOB MMEET CYLLECTBEHHbIE, B
CpaBHEHWW C Ha3eMHbIM CMOCOOOM, OrpaHUYeHusi, NPUBEAEHHbIE B CTaTbe.
TpebyeTcs BnageHve MHGOpPMaLmMeli 0 MecTe PacnofioXeHNs W rpaHuLax
MOBEPXHOCTHbIX BOAHbIX 0OLEKTOB [/151 PbIGOBOACTBA, IPaHuL, TEpPUTOPKIA
yupexieHnii 06pa3oBaHnsi, rpaHnL, TePPUTOPUIA CaHATOPHO-KYPOPTHLIX U
03[10POBUTENbHBIX OpraHm3auuii, u ap.
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CeKkuuns. Mamunsl, 060pyaoBaHue
Y TEXHOJIOTMM B PACTEHHEBOACTBE

Y[IK 345.67

BOVITEXOBCKUIA M. B., APTUMOBIY A. A.
PABHOMEPHbBII IIOCEB 3EPHOBBIX KYJIbTYP
OJHOJNCKOBBIM COIITHUKOM

C OIMOPHO-NTPUKATBIBAIOLIIUM KATKOM

Hayunwuii pyxogooumens — JIEBYYK B. A., KaHO. mexH. HAYK, OOyeHm
Benopycckas rocyaapcTBeHHas CeNlbCKOX03AACTBEHHAS aKafemms,
"opku, Pecny6nuka benapycb

Beenenne. [10CeB CeMbCKOXO3ANCTBEHHBIX KyNbTYp ABASETCS OAHWM W3
CaMblX BaXXHbIX W OTBETCTBEHHBIX arpoTexHuyeckux npuemos [1]. Csoe-
BPEMEHHOCTb 1 XOPOLLIEe Ka4eCTBO MOCEBA — OCHOBHOE YCNOBUE MOYyYeHUS
BbICOKOI0 YPOXKasi BCEX CefIbCKOXO3ANCTBEHHbIX KynbTyp. B 3aBucumocTu
OT BMAA CENbCKOXO03ANCTBEHHON KyNbTypbl B CENbCKOM X03AiicTBe Pecny6-
NMKK Benapycb UCMONb3YeTCs [OCTATOYHOE KONMYECTBO Pa3NUHbIX MapoK
CEAMNOK M CAXAJIOK KaK OTEYECTBEHHOIO, TakK 1 3apy6eXXHOro Npov3BOACTBa,
KOTOpble OCHaLLeHbl OAHOAMCKOBLIMU COWHUKamy [2, 3]. MpeumyluecTa
OAHOAVMCKOBbLIX COLUHMKOB 3aK/HOYaOTCA B MPOCTOTE KOHCTPYKLMK, MasIol
MEeTa/ITI0EMKOCTI, XOPOLLIER 3ary6/1seMoCT Ha NtoObIX TuMax nous [4, 5].

Ileas paGorer: [NpoBecTn 0630p OAHOAMCKOBLIX COLIHMKOB C OMOPHO-
MPUKATLIBAIOLWMMM KaTKaMW, BbISBUTb MX NPEUMYLLECTB U HE[OCTaTKOB U
NPeanoXnTb METOb! YCTPAHEHWS BbISB/IEHHLIX HEAOCTATKOB.

OcHoBHasi yacTh. OJHOLMCKOBbIE COLUHUKW CTaBAT Ha KOMOGWHMPO-
BaHHbIX MawyHax. OHU cobpaHbl B 6aTapen 1 OfHOBPEMEHHO yLLAT NOYBY
M HapesaloT 60po3aKW. Takue COLUHWMKW fydlle, Yem ABYXAUCKOBbIE, 3a-
rny6nsatoTca 1 nepepesatoT KOpHeBble OCTaTKM, XOPOLLO paboTatoT B nepe-
YB/I&XKHEHHbIX Mo4YBax. [MoNoXeHWe AUCKOB OTHOCUTESIbHO HamnpasfieHus
[BWXXeHUs perynupyetcs B npegenax 3—-8°. MI3MeHeHMeM MOMOXKEHNA pac-
Tpyba MeHSOT pa3bpoc CeMsH: Yem 6/MKe K AUCKY pacTpyb, TeM MeHbLue
pas6poc [6].

O[LHOAWCKOBbIE COLUHWUKM UMEHT psg NPENMYyLLECTB, K KOTOPbIM OTHO-
cATCA: 60see BbICOKAs YHUBEPCA/IbHOCTb U HAEXHOCTb paboTbl Ha NHOOLIX
arpooHax, B TOM YuCNe U C pacTUTeNbHbIMU OCTaTKaMu; NpocToTa B 06-
CNy>XmBaHuW. Ho npu “x MCNonb30BaHWM CneayeT yuuTbiBaTb U TOT (hak-
TOp, YTO MOC/e MPOXOAa TAKOro COLUHMKA OCTaeTcs rpebHucTas noBepx-
HocTb [7]. KayecTBO paboThl BCeX OAHOAMCKOBbLIX COLUHWKOB (C MIOCKUM
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NnM6o TapenbyaTbiM [UCKOM) 3aBUCUT OT Yrna K HarnpaB/eHUto BVXKEHUS.
Mpn NOBBILEHHBLIX CKOPOCTAX MOCEBHasA 60po3sfka 06pasyeTcs Lwvpe W
Mefibye, YeM MpU NOHWKEHHbIX. [Py 3TOM Ha PbIX/ION NOYBE FPYHT OTKU-
[bIBAETCA Ha pacCTOAHWe, 3aTPyAHAIOLLee ero BO3Bpar, a Takke uieT
YNNIOTHEHNE BEPXHUX C/I0EB MOYBbI M Pa3bmBaHWe KOMOYKOB C MOMOLLbHO
OMOPHO-MPUKATLIBAKOLLIMX KaTKOB. K HefocTaTkam Takoro Tuma COLUHWKOB
MOXXHO OTHECTM: BO3MOXHOCTb BTATMBaHUSA PaCTUTENbHLIX OCTATKOB B MO-
CeBHYH0 60p03AKY; ObICTPYHO M3HALLMBAEMOCTb; Ha/lMumne yrna ataku 180°,
YTO NPUBOAUT K MOBBILUEHHOMY OTOPOCY MOYBbI U YBEIMYEHUIO TATOBOrO
COMPOTMB/IEHUA, YTO BEJET K BbIPbIBAHUIO €r0 U3 MOYBHI.

[na peweHns npo6nemMbl YBeNIMYEHUA TArOBOTO CONPOTUB/IEHWUS HaMU
npesnaraeTcs, BO-MepBbIX, YCTAHOBUTb YMPYryk CTOMKY W3 NPY>XXUHHOM
CTanu C 0BaJibHbIMW OTBEPCTUAMU A1 HACTPOIKW; BO-BTOPbIX, UCMO/b30-
BaTb LUMAMHAP C BO3LYXOM NOZ [aBfeHUEM W NPY>XXUHOW. Mpu n3MeHeHUw
[ABNEHNA B LNNVHLPE MOXHO PerynmpoBaTth JaB/eHne Ha Moysy.

3ak/ouenue. BbINOMHEHHbIV 0630p M aHanM3 OHOANCKOBbIX COLLHU-
KOB MOKa3sa/l, YTO HEKOTOPbIE HEAOCTATKN MOXHO YCTPaHWUTb, & HEKOTOpble
HeNb3s, NOTOMY YTO CNOCOBbI UX YCTPaHeHUs eLle He pa3paboTaHbl.
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YK 631.58

BAJIEOTKVH A. C.

AHAJIN3 DOPPEKTUBHOCTHU GPS-HABUT'AIITUU

B TOYHOM 3EMJIEJAEJINUA

Hayunwvui pyxosooumens — UBAHYHUKOB I'. O., mazucmp mexH. HayK
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenne. COBPEMEHHOE CEMIbCKOE XO3AMCTBO HEBO3MOXHO MpeacTa-
BUTb 6€3 BHeAPEeHMWS MepeaoBbIX TEXHOMOMWiA, NO3BONAIOLMX ONTUMU3NPO-
BaTb MPOW3BOACTBEHHbIE MPOLECCHI U NOBbIWATL 3D(EKTUBHOCTL arpapHo-
ro cekrtopa. OfHON M3 TakMx TexHonoruii sensetca GPS-HaBurauums, ak-
TUBHO MCMOJ/Ib3yeMast B KOHLeNLMM TOYHOro 3emnedenus. [laHHas cuctema
Mo3BONSET aBTOMATWU3MPOBATb PaboTy CebCKOXO3SIMCTBEHHOM TEXHUKM,
MWHMMW3MPOBaTL MOTEPW PEeCcypcoB, COKpallaTb 3aTpaTbl Ha TOMAMBO U
yOobpeHnss, a Takke MOBbIWATb YPOXANHOCTb. [lpumeHeHne GPS-
HaBurauuy obecneynBaeT BbICOKYHO TOYHOCTb MOJEBLIX paboT ¥ cnocob-
CTBYET BHEAPEHWUIO MHHOBALMOHHbLIX METOAOB YNpaBieHUs CebCKOXO03Aii-
CTBEHHbIM NPOU3BOLACTBOM [1].

3a nocnegHue [LecATUNETUS TOYHOE 3eMfefeNine NOMyyuno LUMPOKOoe
pacrnpocTpaHeHve 61arofaps pasBuTUIO CMYTHUKOBbLIX TEXHOMOTUI W Lmn-
POBM3aLIMM CEbCKOXO3AWCTBEHHOrO cekTopa. Cuctembl GPS nossonsioT
BECTW KOHTPO/Ib 3a MOJSIEBbIMU PaboTaMu B PEXMME pPeasibHOro BPEMEHM,
YTO CYLLECTBEHHO MOBbLILWAET 3HEKTUBHOCTL arpOTEXHUYECKMX OMepaLuid.
OfHako, HECMOTPS Ha O4YEBMAHbIE MPEVMYLLECTBA, CYLLEeCTBYIOT onpege-
NEHHbIE CMIOXXHOCTW, CBs3aHHble C BHeapeHneM GPS-HaBuraumm, takme Kak
BbICOKast CTOMMOCTb 060PYZAOBaHMS N HEOOXOAMMOCTL 0OYYEHNS MepCcoHa-
na.

Hear paGoTbl. AHaM3  3PHEKTUBHOCTM  MUCNONb30BaHMA GPS-
HaBUrauuy B CeNbCKOM XO3AMCTBE, BbISBMEHME €& K/YeBbIX Npenmy-
LLeCTB, IKOHOMMYECKON LeNnecoobpasHOCTU U MNEPCneKTUB fasibHeiLero
pasBuUTKA. ViccnefoBaHue HanpaBieHo Ha U3YyYeHWe BIUSHUA TOUYHOTO 3eM-
Nefenvs Ha noBsblLLEeHWEe NPOAYKTUBHOCTU CEe/TbCKOXO3ANCTBEHHBIX paboT v
CHWKEHME Ce6ECTOMMOCTM NPOJYKLMM.

Marepuanbl U MeTOAMKA HccaeqoBaHuii. VIcCnefoBaHve BKIOYaeT
aHasM3 CyLeCTBYIOLUMX HaBUIaLMOHHbIX CUCTEM, MPUMEHSEMbIX B Ceflb-
CKOM XO03A/ACTBE, a TaKXKe CPaBHUTENbHYH OLUEHKY WX 3(EeKTUBHOCTH.
OCHOBHOE BHUMaHWE YAeNEHO CNeAYHOLLMM acreKTam:
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— BAMAHWE ToyHOCTM GPS-cucTem Ha CHVXKeHve 3aTpaTt M MOoBblLeHne
YPOXKaHOCTK;

— poNb aBTOMATM3UPOBAHHLIX CUCTEM B YMpaBleHWN CeNbCKOXO3AN-
CTBEHHOMN TEXHUKOIA;

— CpaBHUTEbHBIV aHan3 TPaLULMOHHBIX METOAOB M TEXHOMOIMIA TOY-
HOro 3emsesenus.

B pamkax paboTbl OblM W3YyYeHbl pe3ynbTaTbl MpUMeHeHus GPS-
HaBUraLyM Ha KPYMHbIX Ce/TbCKOX03SIMCTBEHHbIX NPegnpuaTusx u hepmep-
CKMX XO03A/CTBaX, a TakKXe MNPOBeAEH aHa/M3 AaHHbIX, MOMYYEHHbIX W3
Hay4HbIX MCTOYHMKOB W MPaKTUYeCKMX HabnrogeHwnii [2]. Bbinn paccmort-
PeHbl pas/fiyHble YPOBHWU TOYHOCTUM GPS, BK/OYas 6a3oBble CUCTEMbI C
TOYHOCTBIO 10 30 CM, cMCTEMbI C KoppeKumein curHana (DGPS) u TexHono-
run RTK, obecneunBaroLime TOMHOCTb [0 2 CM.

PesyabsTaThl HecenoBanus u ux odcy:xaenue. GPS-HaBuraumsa oka-
3bIBAeT 3HAYUTENIbHOE BAWSHME Ha TOYHOCTL BbIMOHEHWS MOMEBLIX PaboT,
YTO NPUBOAUT K CHVDKEHWIO MEPEeKpbITUA U MponyckoB. OnTumm3aums
MapLLpYTOB ABWKEHUSA CeNIbCKOXO3ANCTBEHHON TEXHUKM MO3BOJISAET COKpa-
TUTb pacxog Tonamea Ha 10-15 %, a Takke MUHUMU3MPOBATL 3aTpaThbl Ha
yA0OpeHnst U CpPeAcTBa 3alMThl pacTeHUA. BHegpeHe aBTOMAaT13MPOBaH-
HbIX CWCTEM HaBMraLMu CrMoCO6CTBYET YBENMYEHWIO YPOXKAMHOCTM Ha 5—
10 %, 4TO 06YCNOBMEHO PaBHOMEPHbLIM pacnpeAeneHeM YAoOpeHnin u
TOYHOCTbIO CeBa [3, 4].

[JononHutenbHble npemmyLectBa GPS-HaBuMraumm BKKOYAKOT:

— CHVDKEHME Harpy3Kun Ha orepaTopa CeflbCKOX03AMCTBEHHON TEXHUKN;

— MUHUMM3ALMIO YLep6a 415 NoYBbl 3a CYET YMEHbLUEHUS KOMMYeCcTBa
MPOXO0Z0B TPaKTopa rno nosto;

— BO3MOXHOCTb WHTErpauuy ¢ ApyruMu LUQPOBbIMUA TEXHOMOTUAMM,
TaKUMMW KaK MeTeoposiormyeckue CTaHUMM U aBTOMATU3MPOBaHHbIe CUCTe-
Mbl KOHTPO/15 MOYBbI;

— MOBbILLEHNE TOYHOCTU BHECEHUSA YA0OPEHUIA 1 CPeAcTB 3almTbl pac-
TEHWIA, YTO CHWKAeT WX pacxod U YMeHbLUaeT HeraTMBHOE B/MSIHWME Ha
OKpYXaloLLLyto cpeay.

AHanM3 3KOHOMUYECKON 3SPMEKTUBHOCTM MOKa3as, 4YTO BHeApeHue
GPS-HaBurayum okynaetcs B cpegHem 3a 2—3 roga. OCHOBHbIMMW (haKTopa-
MW 3KOHOMWYECKOW BbIr0Abl ABNSHOTCS:

— COKpaLlleHue 3aTpar Ha FCM,;

— CHIDKEHME M3HOCA Ce/TbCKOXO03ANCTBEHHOW TEXHUKMW;

— YMEHbLLEHNE 00BEMOB BHOCUMbIX YA06PEHN 1 MECTULMAOB;

— YBE/IMYEHWe NPOV3BOAMTENBHOCTU TPY/ja OMepaTopos.

48



Kpome pacteHuneBofcTBa, GPS-HaBuraums HaxoauT NPUMEHEHWE B XXK-
BOTHOBO/ACTBe, e WUCMOosb3yeTca /1 MOHUTOPUHIA NepeaBuXeHus cKkoTa
1 aBTOMaTM3aLMM KOpMeHWs. JaHHble TeEXHOMOrMN NO3BOMAKT hepmepam
3()peKTMBHO yNpaBnsTb NAcTOMLAMW M KOHTPONMPOBATL COCTOSIHUE XKU-
BOTHbIX. Takke UCNoMb30BaHWe CMYTHWKOBbIX TEXHOMOMMIA LaéT BO3MOX-
HOCTb aBTOMAaTM3MPOBAHHOIO YNpasfieHus ApoHamu Ans kapTorpaguposa-
HWS NoJeid, aHalM3a COCTOSIHWS MOCEBOB M MPOrHO3MPOBaHNS YPOXKaHO-
CTW.

B nepcnekTBe 0XWAAETCA AanbHeillee pasBUMTME CUCTEM TOYHOMO
3eMnefenng, BKIoYasa nHterpaumo GPS ¢ TeXHONOrnsAMM UCKYCCTBEHHOIO
WHTeNeKTa U MaMHHOIo 06yyeHns. STO NO3BOUT He TOMbKO MOBbILIATbL
TOYHOCTb MOMEBbIX PaboT, HO M CO34aBaTh MOHOCTLI0 aBTOHOMHbIE CUCTe-
Mbl YMPaBAeHWsA CeTbCKOXO03ANCTBEHHbIM NMPOU3BOLCTBOM, CNOCOOHbIE NPO-
FHO3MPOBATh YPOXKANHOCTbL Y ONTUMMW3UPOBATL UCMO/b30BaHKE PeCYpPCOoB.

3akmouenue. cnonb3oBaHne GPS-HaBuraumm B CeNIbCKOM XO035ACTBE
ABNAETCS BaXKHbIM WHCTPYMEHTOM MOBbILLEHUS 3((EKTUBHOCTM arpapHoro
npoun3BoACTBa. BHeapeHne [aHHOW TeXHOMOrMU Cnoco6CTBYET COKpalle-
HWIO 3aTpaT, MOBbILUEHUIO YPOXKANHOCTM U MUHUMM3ALMN HEraTUBHOIO
BO3MENCTBMS Ha OKpyxatoLlylo cpedy. [anbHeiwee pas3sutne GPS-
HaBUrauuy CBA3aHO C WHTerpauueil TeXHOMOMMIA UCKYCCTBEHHOMO WHTES-
NekTa U GecnUNOTHOrO YNpasfeHus, YTO MO3BO/IUT CO34aTb MOSIHOCTLIO
aBTOMATU3MPOBaHHbIE CUCTEMbI TOYHOIO 3emsiefenns. CoBpeMeHHbIe TPeH-
[bl B arpapHOM CEKTOpe yKa3blBaloT Ha HE0OXOAMMOCTb AaNbHELeN Lndg-
poBM3aLMK, YTO B CBOK OYepedb MpYBefeT K ewe 60/blieil TOYHOCTM 1
3(h(heKTUBHOCTM arpornpon3BoACTBa.
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BOIATbIPEB A. P.

ONTUMM3ALIMS PABOTBHI TPAKTOPOB 1 KOMBAMTHOB
B YCJIOBUSAX BEJJOPYCCKHX XO341UCTB

Hayunwvui pyxosooumens — UBAHYHUKOB I'. O., mazucmp mexH. HayK
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. CenbCkoe X035/cTBO Pecny6nmku Benapycb TpaguuMoHHO
3aHMMAaEeT BaXKHOe MECTO B 9KOHOMUKe CTpaHbl. [ns [OCTUXEHUS BbICOKOi
NPOV3BOAMNTENBHOCTY B arpapHoOi OTPac/iv BaXKHENLYI0 ponb UrpaeT uc-
NONb30BaHUE CEIbCKOXO3SNCTBEHHOM TeXHMKU. Cpean KNKYeBbIX arpera-
TOB, 06ecneynBaloLLMX NPOAYKTMBHOCTL PaboTbl Ha MOMSAX, MOXHO Bblge-
NNTb TPaKTOpbl U KOMGaiHbl. OfHAKO AaXe MPU HaIMYMU COBPEMEHHbIX
MaLLVH, 3eKTMBHOCTb UX paboTbl HaMPSMYHO 3aBUCUT OT psifa (haKTOPOB:
OT TEXHWUYECKOT0 COCTOAHMA MaLLMH [0 BHELUHWX YCMOBUIA 3KCMyaTaluu.
B ycnoBusx 6e10pyCCKMX X034ICTB, FAe KAMMaT 1 TWMbl MOYB MOTYT 3Ha-
YnTE/IbHO BapbMPOBATLCH, HE0OXOAMMO 3((EKTUBHO WCMONL30BaTL BO3-
MOXHOCTU TEXHWUKW, YTOObI MUHUMU3NPOBATb 3aTPaThl U NOBLICUTL MPOU3-
BOAMTENbHOCTD [1-8].

OCHOBHbIMU 337a4aMu B 3TOI 06/71aCTU ABASAIOTCA MOBbILLIEHWE NPOU3-
BOAMTENbHOCTU TEXHUKW, CHUXKEHME IKCMyaTaluMOHHbIX 3aTpaT U ONTUMK-
3auust paboTbl arperatoB B YCMOBMAX Pa3fMYHbIX CEIbCKOXO3ANCTBEHHbLIX
MpoLeccoB. B faHHOM CTaTbe paccMaTpvBalOTCA METOAbI OMTUMM3ALMU
paboTbl TPAaKTOPOB U KOMOAHOB, a TaKXKe UX B/NSHME Ha 3KOHOMUKY U
MPOLYKTUBHOCTb CE/TbCKOXO3AMCTBEHHBIX NpeanpuATvil B benapycu.

Lean paGorbl. AHAIM3 METOA0B ONTUMM3ALUM PaboTbl TPaKTOPOB U
KOMOaiiHOB B YCNOBUSAX GETOPYCCKUX XO3AWCTB C YUETOM CMELMpUKN 3KC-
nayatauuy B pasiNyHbIX KIUMATUYECKMX U MOYBEHHbIX YCNoBUAX. OCHOB-
HOe BHUMaHWe YAenseTcs UCCefoBaHUI0 TEXHUYECKUX, IKOHOMUYECKUX U
TEXHONOMMYECKMX acnekToB, KOTOpble BANAIOT Ha MOBbILEHWE 3(eKTUB-
HOCTW Ce/IbCKOXO3ANCTBEHHBLIX MalluH. B paboTe paccMOTpeHbl npumepsbl
BHELPEHUS UHHOBALMOHHBIX TEXHOMOTUIA U METOL0B YNPaBNeHNs, KOTopble
MO3BO/IUAN 3HAYUTENIBHO Y/TYULIWTb 3KCMyaTauUOHHbIE XapaKTEPUCTMKU
TEXHUKW B arpapHbIX X038MCTBax.

Marepuanbl 1 MeTOAMKA HcciaeqoBaHmii. /ICCnefoBaHWe OCHOBbIBa-
€TCS Ha [aHHbIX O MPOM3BOAWTENBHOCTU TPAKTOPOB U KOMOaWiHOB B pas-
NINYHbBIX CEMbCKOXO03AMCTBEHHbIX X034/CTBaX benapycu, a Takke Ha OnbiTe
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BHeApeHWs1 NepeaoBbIX TEXHOMNOIMIA B 061aCTV arpoTexHukun. [ns céopa
[aHHbIX NCMONb30B/IUCL CNEAYIOLLME METOAbI:

Ananuz mexnuueckoco COCMOAHUS MEXHUKU. OLI.EHKa ypOBHﬂ N3HOCa,
[MarHocTMKa OCHOBHbLIX Y3/10B U MEXaHW3MOB TPaKTOpOB W KOM6aliHOB,
aHanm3 CoCTOAHMA ABUraTenieid, TPaHCMUCCWIA N CUCTEM YrpaBeHus.

Ananus pacxooa monausa u 8pemenu pabomui. V13y4eHvie napameTpoB
pacxofa TOn/jmBa WU BPeMeHU paboTbl TEXHUKWN B PasiNYHbLIX YC0BUAX, a
TaKKe pacyeT 3KOHOMUYECKOM aPGhEeKTUBHOCTM IKCNTyaTauum.

Hcnonvzosanue cospemennvix mexnonoeuu ynpasienusi. OLEHKa BHef-
peHns GPS-HaBuraumu, aBTOMAaTUYeCKUX CUCTEM YMPaB/EHMSA, a TaKke
OpYrux nepefoBbIX PeLleHWin 41 MOBbLILEHWS TOYHOCTW paboTbl U ONTH-
MU3aLLMK KCNTyaTaLnm TEXHUKMN.

Ipaxmuueckue sxcnepumenmei. [10M€BbIE UCMNbITAHWUA MO ONTUMM3ALUM
paboTbl TEXHWKM C M3MEHEHMEM PEXMMOB PabOTbl 1 HACTPOMKM NapameT-
POB MaLLIWH, & TaKXXe aHann3 Moay4YeHHbIX pe3ybTaTos.

PesyabTaTsl ucciaenoBanusi U ux odcyxaenne. OLHUM U3 TNaBHbIX
acrnekToB ONTMMM3aLMN paboTbl TPAKTOPOB M KOMOANHOB ABNSIETCS TOUHAS
HacTpolika BCex NapameTpoB paboTbl TEXHWKU. B xofe nccnegosaHms obina
BblSIB/IEHa 3aBUCUMOCTb MEX[Y KauyecTBOM paboTbl MallUMH U TOYHOCTHHO
HaCTPOMKM X CUCTEM, YTO B CBOK OYepefb CYLLECTBEHHO B/IMSET Ha 3KO-
HOMUKY paboTbl.

Onmumusayusi CKOpoCmu O8UNHCEHUSL MPAKMOPO8 U KOMOAUHOS.

B 0A4HOM 13 X03AIACTB 6bII0 MPOBEAEHO MUCCe0BaHNe, B XOA€e KOTOPOro
M3MeHSNacb CKOPOCTb ABWMXKEHMS TPAKTOPOB 1 KOMGAHOB B 3aBMCMMOCTU
OT COCTOSIHWSI MOYBbI U TUMA BbINOIHAEMOW paboTbl. B yacTHOCTW, Ansa T4-
XKENbIX, BMAXHbLIX W MePeyBNaXHEHHbIX MOYB Oblfa YMeHbLLEHa CKOPOCTb
ABvKeHust Ha 10-15 % Mo cpaBHEHUIO C ONTMMa/IbHbIMUW 3HAYeHUAMU 1A
CYyXuX MoYyB. 3TO MO3BOMWMNO YMEHbLUNTL pacxos Tonavea Ha 8-10 %, a
TaKkXKe CHM3UTb MEXaHNYECKOE MOBPEeXeHMe NoYBbl. B ycnoBuax HegocTa-
TOYHORN BMIAXXHOCTU MOYBbLI YBE/IMYEHHAA CKOPOCTb HE TO/IbKO MOBbILWANA
3(heKTUBHOCTbL PaboTbl, HO U CHWXaNA BEPOATHOCTb MO/IOMOK arperaTos.
B T0 e Bpems npu 06paboTke TBEPAbIX NMOYB CHUXKEHME CKOPOCTU MPUBO-
[MNO K NyYllemMy CLEMIEHUIO KOJieC € NOYBOW, MUHUMU3UPYS CKOJbXEHUE
1 U3HOC.

Texuuueckue ynyuuieHuss U HACMpPOoUKa osueameretl.

OfMH 13 BaXKHbIX PAKTOPOB MOBbLILLEHMS MPON3BOAUTENBHOCTY TPAKTO-
POB M KOMG6aliHOB — 3TO MpaBW/IbHAas HacTpoiika fgurarteneil. B pamkax
nccneoBaHUA GbIIM NPOBEAEHbI TECTbI HA Pa3fIMYHbIX arperatax, rae npo-
BOAM/IaCb HaCTpOIiKa ABuraTenei Ha 60/1ee 3KOHOMUYHbIE PEXUMbI PaboThl.
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[ns TpakTopoB, paboTatoWmx B YCNOBUAX BOMbLUMX Harpy3ok (Hanpumep,
Npy BCNaLLKe MU KynbTuUBaLmm) 6bi10 YCTaHOBMIEHO, YTO CHYXKEHWE MOLL-
HocTM Ha 5-10 % B npegenax 6e30MacHbIX PabouMx Harpy3oK Mo3sonset
YMEHbLLUTL Pacxof Tonnmea Ha 12—15 % 6e3 yuiepba ans o6Lieli NponsBo-
[LNTENbHOCTY.

[Ons  kombaliHOB, OCOGEHHO nNpu Y6OpKe 3epHOBLIX, MNpaBW/bHaS
HacTpoika MOLLHOCTM 1 paboTbl TPAHCMUCCKUM NO3BONUA YBEINYUTL 3-
(heKTMBHOCTb paboTbl Ha 10-12 %. BaXXHO OTMETUTb, UTO MPUMEHEHUE Ta-
KMX HaCTPOEK Tak>Ke NPOANEBaeT CPOK CNYXKObl MALLMHbI 38 CUET CHUXKEHUA
M3HOCa ABurateneil n apyrux pabounmx mexaHu3MoB.

Hcnonvzosanue GPS-Haeuzauuu u asmomamuveckKkux cucmem ynpaeie-
HUA.

Mcnonob3osaHne GPS-HaBurauum 1 aBTomMaTMyeckmMx CUCTEM Yyrpasse-
HWS B CE/IbCKOXO3ANCTBEHHOW TEXHUKE 3HAYMTENIbHO MOBLILAET TOYHOCTb
BbIMO/IHEHMS CEMbCKOXO03ANCTBEHHbLIX paboT. Hanpumep, ans TpakTopoB C
cuctemoii GPS-HaBuraumm 6bI10 OTMEYEHO, YTO YMEHbLUWIOCH NepeKpbl-
Tve 1 nponycku npu 06paboTke nNons. Takne CUCTEMbI MO3BONAKOT TOYHO
CNeguTb 3a MapLUPYTOM ABMXKEHUS MalUWHbI, YTO OCOBEHHO BAXHO Mpu
paboTe ¢ BOMbLIMMMK YYacTKaMWU. ITO TakXKe CMOCO6CTBOBAIO CHUDKEHUIO
pacxoja Tonanea U BpeMeHu Ha 06paboTKy noss.

Ha kombaliHax WCMo/b30BaHME TaKMX CUCTEM MO3BOINIC MOBLICUTH
TOYHOCTb YOOPKU U MUHUMMW3MPOBATL MOTEPU YpOXKast, YTO 3HAUUTENbHO
YBENIMUYMBAET IKOHOMUYECKYIO IPDEKTUBHOCTL. AHaIM3 MOKasan, vTo Ta-
KWe CUCTEMbI YBENMUMBAKOT MPOM3BOANTENBHOCTL YOOpPKM Ha 7-10 %, B
3aBMCUMOCTH OT Ky/IbTYpPbl Y COCTOSHUA NOJS.

DKonomuueckoe 6o30eticmeaue u CHuUdNCeHue sampamt.

B pamkax uccrnefoBaHus Obisio NPOBELEHO CpaBHEHWE 3aTpaTr Ha 3KC-
nayataumio TeXHUKW [0 W Nocfie BHeAPEHUS ONTUMMU3ALMOHHLIX METOLOB.
B pesynbTate 6bI10 YCTAHOB/IEHO, YTO ONTUMK3ALNSA paboTbl TPAKTOPOB U
KoMO6aliHOB MO3BONSET CHU3UTb 3KCMJ/yaTaluuoHHble pacxofbl Ha 15-20 %.
3T0 CBA3AHO KaK C 3KOHOMMEW TOMNMBa, TaK U C NOBbILLEHMEM 06LLeR npo-
M3BOAUTENIBHOCTU, YTO COKPALLAeT BPeMs, 3aTpauMBaemMoe Ha BbIMONHEHWE
Ce/bCKOXO03AMCTBEHHbIX Onepaumii. Hanpumep, ncnonb3osaHve 60nee 3Ko-
HOMUWYHBIX PEXMMOB paboTbl KOMOaNHOB MO3BOMWIIO CHU3UTL UX YacOBOW
pacxog Tonmea Ha 10-12 %, 4TO OCOGEHHO BaXXHO NPY BbICOKOW CTOMMO-
CTW [M3e/IbHOro TOMN/INBA.

Kpome TOro, MoBbILEHWE MPOU3BOANTENBHOCTM TPAKTOPOB U Kombaii-
HOB M03BO/IM/I0 YCKOPUTbL MpoLecc 06paboTkn U y6OpKM ypoxas, 4yTo, B
CBOIO 04epegb, YNyuLwnIo MHaHCOBbIE pe3ynbTaTbl X03AICTB. B psge cny-
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YaeB yBe/iMyeHve npounsBoanTenbHOCTU Ha 10-15 % no3sonuio npegnpus-
TUAM CYLLECTBEHHO CHW3WTb 3aTpaTbl Ha eAVHULY Naowaan, NoBbICUB 06-
LLLYO NPUOBLINILHOCTb PabOoTbI.

BHe()peHue UHHOBAYUOHHBbLX mexHoi02ull.

Lpyrum BaXKHbIM acneKToM ABNSETCA BHEAPEHWE MHHOBALMOHHbIX TeX-
HOMorniA B paboTy TeXHUKN. OAHWUM 13 TaKMX PELLEHNIA CTano UCNO/b30Ba-
HWe TPaKTOPOB M KOMGaHOB C afanTMBHLIMU CUCTEMaMU, KOTOpble aBToO-
MaTUYECKW PErynnpytoT paboyne napameTpbl B 3aBUCMMOCTY OT YC/OBWIA
Ha none. Hanpumep, cucTeMbl, KOTOPble aBTOMaTUYECKW M3MEHSIIOT AaB/e-
HWe Ha MOYBY WM PerynMpyloT CKOPOCTb BpalleHUs paboymx OpraHos,
MO3BO/IAOT 3HAYMTENBHO MOBLICUTL 3PHEKTUBHOCTL PaboThl, CHU3UB Me-
XaHWYeCKme MOBPEXAEHNS MOUBbI U Y/yULIMB KauecTBO 06paboTKu.

3akmouenue. ONTUMU3aLMA PaboTbl TPAKTOPOB U KOMOAHOB B YC/O-
BUSAX GEMOPYCCKMX XO3AIMCTB ABMSIETCA BAXKHON M aKTyaslbHON 3agadeid ans
MOBbILLUEHWS NMPON3BOAUTENBHOCTU U CHDKEHWS 3aTpaT B arpapHoi oTtpac-
nn. TpyMeHeHne NpPeLoXKeHHbIX METOLOB ONTUMM3aLMK paboTbl TPaKTo-
POB M KOMOaNHOB MOXET CTaTb OCHOBOI A5 CYLLECTBEHHOMO MOBbILLIEHNS
KOHKYPEHTOCMOCOOHOCTH 6eM0PYCCKMX Ce/TbCKOX03SMCTBEHHBIX Mpeanpus-
TUIA.
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YK 631.3

BOPTUK HO. M.

OLEHKA D®®EKTUBHOCTHU IPUMEHEHUS
YU3EJbHBIX KYJBTUBATOPOB U IIVIYT'OB

B COBPEMEHHOM 3EMJIEJEJIUU

Hayunvuii pyxosooumens — CBICOEB A. A., cm. npenooasamens
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. [prMeHeHWe Un3eNbHBIX OPYAMiA CMOCOBCTBYET YHUUTOXE-
HUIO MAY>XHOW «MOAOLLBbLI», Pa3yniOTHEHNIO MaxOTHOMO W MOLNax0THOro
rOPU30HTOB, YBENMYEHWNIO KOPHEOOMTAEMOIA 30HbI B Nouse [1-5].

OcHOBHas 3aflaya 4n3efibHOli 06paboTKM NOUBbI — YNYULLUTL YCNOBUS
BblpalLMBaHNsi CeNbCKOXO03AMCTBEHHbIX Ky/bTyp. B npouecce 06paboTKu
noyBa paspbIXNSeTCa MOocne YNAOTHEHWS, BbI3BAHHOTO Kak MPUPOAHbIMM
YCNOBUSMU, TaK U MPUMEHEHNEM CefIbCKOXO3ANCTBEHHbIX MALUWH; JOCTU-
raeTcs ONTUMaIbHOE COOTHOLUEHVE MEXAY MOPWUCTOCTbI0 KamnunspHON
CUCTEMbI MOYBbI M aTMOCHEPHBLIM BO34YX00OMEHOM; aKTUBU3UPYOTCS 61O0-
NOTMYECKMe MpPOoLEeCcChl B MNOYBe; y/ydllaeTcs e€ BOAOMNPOHMLAEMOCTb Y
MPOMCXOANT HaKOM/JeHMe 3anacoB NPOAYKTUBHO Biaru; NoBbILLIAETCS MJ1o-
[0poAue, NpedynpeXxaaeTcs passuTyie BETPOBOIA 1 BOAHOW 3p031K MOYB.

OcHoBHast yacTh. Yu3e/bHble OPyaMst AaXKe NPU MHOroNeTHeld obpa-
60TKe MOYBbI Ha OfHY U Ty e rny6uHy He CNoCO6CTBYIOT MHTEHCUBHOMY
06pa30BaHNIO MIY>XHOV MOAOLLBbI B MOYBE.

Mpu um3enbHOM 06pPaboTKe Ha MOBEPXHOCTW MOJSI OCTAETCS CTEPHS U
KOPHW NpeAblAyLLEro Ypoxas, KoTopble cnyxaT 6apbepom NpoTWB ucnape-
HWIA BNaru B 3aCyLUNMBbLIA NEPUOS 1 NPEeAOTBPALLAIOT BETPOBYHO 3p03UI0.

MpumeHeHne um3enbHOM 06pabOTKM, MO CPaBHEHUKO C OTB&/IbHOM,
obecneymBaer:

1.MoBblLEeHVEe NpousBoanTensHOCTH 10 20 %.

2.MoBbIWweHVe ypoxaitHocTn 1o 30 %.

3.CHwXeHwe 3aTpar Tpyga fo 17 %.

CoBpeMeHHbIe Ymn3efbHble OpYAus NOAPA3AEeNATCA HA TPU OCHOBHbIX
TNa: 4m3e/ibHble KynbTUBATOPbI, NpefHasHaydeHHble s 06paboTkM na-
XOTHOTO Cflof Ha rny6uHy po 12...25 cm, unsefbHble nayru ang 6esor-
Ba/IbHON 06pabOTKM MOYBLI Ha FyouHY A0 45 ¢M 1 rIy60KOpbIXUTENN-
LWenesatenun (subsoiler) AN pbIxneHus Ha rnyouHy cabille 45 cm.
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UusenbHble Ky/bTUBATOPbI MPUMEHSIOTCA FlaBHbIM 06pasoM npu oc-
HOBHOW (NepBMYHOIA) 06PabOoTKe CTEPHEBBLIX (JOHOB, a TaKXe Nocse NaxoThbl
npy NpeanoceBHO 06paboTKe MOYBbI MOA O3VMbIE 3€PHOBbLIE KyNbTYpb,
NpY BECEHHEM PbIX/IEHUN 3561 W PbIXIEHUN 3afepHenbIX NAacToB nocne
WK 4O BCNaLlKu.

BONbLIMHCTBO 3apy6eXHbIX (PUPM, BbINyCKatOLWMX NOYBOOOPabaThiBa-
foLLMe MaLVHBbI, MOCTaBAAT Ha PbIHOK LUMPOKYH HOMEHK/IATYPY YM3esb-
HbIX Ky/bTUBATOPOB. Tak, mpmMa Deer & Co npoussogut 6onee 30 moge-
Nei unsenbHbIX KynbTMBaTopoB. KynbTueatopbl Mogenu 610 aToit tvpMbl
BbIMYCKAOTCA HABECHbIMU C 2-6pYCHOI pamoii U LWMPUHOA 3axBaTa 2,4...6
M. MpuuenHble KynbTUBaTOPbI C 3-6pYCHOI pamoii MELOT LUMPUHY 3axBaTa
ot 3,3 0o 12,5 m. LLInpokosaxBaTHble KynbTWBATOPbI, KaK MpaBuio, 06opy-
[0BaHbl 3-CEKLMOHHOI paMoii, KoTopas CKnafblBaeTcsi B TPaHCMOPTHOM
MONIOXXEHWUU C MOMOLLBH0 BbIHOCHbLIX MMAPOLMANHAPOB.

B CkaHAMHABCKMX CTpaHax M 3anagHoii EBpone 4m3esnbHble KynbTWBa-
Topbl BbiNyckaoT (upmbl Vaderstad (LLseuus), Kverneland, Ottavioli,
Besson, Kuhn-Huard (®paHums), Rabewerk, Knoche (epmaHuns) n ap.
LUnpmHa 3axBaTa €BPOMENCKMX UM3e/bHbIX Ky/NbTUBATOPOB COCTaB/IsSET
3...8m.

XapaKTepHON O0COGEHHOCTbI0 UM3eNbHBLIX KyNbTUBATOPOB ABASETCS
MOAMPY>XXMHEHHaA WAKM ynpyras CTOKa, Ha KOTOPOW kpenstcs pabouue
opraHbl. Takas KOHCTPYKUMs CTONKWM ob6ecrieumBaeT KonebaHve paboyero
opraHa B Mo4Be, B pe3y/bTaTe MOBbLILLAOTCA ee PbIX/IEHNE Y CaMOOUMUCTKA
OT HaBUCLLMX COPHAKOB. TUNNYHLIM NPeACTaBUTENEM 3TON FPynMbl NOYBO-
06pabaTbiBalOLMX MalIMH SBASETCA  Ky/bTUBATOP-uM3enbHblli KYH-4
tmpmbl KasHUMM3CX, TOO (KasaxcTaH).

Ha rnybuHe o6paboTku 25...30 cM 4m3enb paboTaeT npu CKOPOCTU
6...8 KM/u, Tpebyemas MOLLHOCTb TpakTopa oT 3 A0 6 KBT Ha ofjuH pabo-
YMiA opraH.

Lpyroii xapakTepHOl YepTOi 4m3eNbHbIX Ky/bTUBATOPOB Hapsagy C
YNpyruMn CTOMKaMun SBMISETCA TO, YTO OHW MPUMEHSIOTCA B OCHOBHOM B
KOMOUHAUMK C Jpyrumu pabouvMmu opraHamu: guckamu, 3y60BbiMu 60po-
Hamu, KaTkaMu 1 T. N. B KOTOPOM KOMOWHMPYIOTCS Yn3eNb C AUCKaMU U
KaTkoM. CTpefibyaTas flarna COYeTaeTcs C PbIX/IUTESIbHLIM HapasbHUKOM,
KOTOpbIA B BEPXHEW YaCTW UMEET OTrMb6 B CTOPOHY C Lie/IbIO MOBbLILLEHMSA
NepemeLLnBaHNs CTEPHEBBLIX OCTATKOB C BEPXHUM C/I0EM MOYBbI.

Bonee cnoXHoe KOMBUHUPOBaHHOE OpYAMe Ha 6a3e YM3enbHbIX KyNbTU-
BaToOpoB BbinyckaeT ¢upma Kuhn-Huard. B 3-ceKUMOHHOM NpULENHOM
OpYAMM MOCnefoBaTeNlbHO YCTAHOB/EHbI: BblipaBHMBATE b, MAaHYaTbIA Ka-
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TOK, TPU pAga NPYXXVHHBIX PbIXNTENbHbIX 3Y6beB, elle OAUH NNaHYaTbll
KaTOK, KaTOK TUMNa «KPOCCKU/bA», NMPY>XXUHHbIE 3y0ObA 415 OKOHYaTeNbHOro
BblPaBHMBaHWNS NOBEPXHOCTY NONS.

C y4eToM 3apy6exXHOro onbiTa B Hallei cTpaHe pa3paboTaHO cemeit-
CTBO YHU(PULMPOBAHHBIX YM3e/bHLIX KYNbTUBATOPOB C YMPYrvMW Cnui-
panbHbIMK cToMKamMn KY-5,1; KY-5,6. OTeuecTBEHHbIE UM3e/bHbIE KYNbTK-
BaTOPbl CHAOXaKTCA CMEHHbIMU pabounMMmn opraHamu: PbIXAUTESbHBIMU
Hapa/lbHUKaMW 1 CTPenibyaTbiMuy flanamu.

UuzenbHble Mayru. BakHoe MecTo B CMCTEME MOYBO3ALLUTHOW TEXHOO-
rMm 06paboTKM MOYBLI 3aHUMAET 4m3efibHas MaxoTa, uav 6e30TBasbHOE
PbIX/IeHWe NOYBbI Ha FNYyOUHY HMXKe NaxoTHOro cfos. YmsesnbHas naxota
ABNAETCA aNbTepHaTVMBONM OTBafIbHOM NaxoTe, Npexge BCEro Ha 3emisx,
PacrosnoXeHHbIX Ha CKMoHax. CoBpeMeHHbIe Un3erbHbIE NAYTK Yallle BCero
BbIMOHAKOTCA HaBECHbIMW C OfHO - WAN ABYXPALHLIM PacnooXeHUEM
paboumx opraHoB ¢ mexgycnegmem ot 30 go 50 cMm. Takas pacCTaHOBKa
06€eCcrneymBaeT CMIOLHOE PbIXEHNE BEPXHEr0 CMOS MOYBbI U OCTaB/EHWEe
HebO0MbLLMX rpebHei Ha AHe 60po3[bl.

B 3aBMCMMOCTM OT Tpebyemoil pacCTaHOBKM paboynx OpraHoB pambl
Yn3esbHbIX NAYroB BbIMOAHATCS 2- U 3-OpYyCHbIMU UK OAHOGPYCHOM I-
06pasHoii hopmbl.

UusenbHblii nayr MY-4.5 CTolika co CMEHHbIM [0/I0TOM Ha KOHLE, pa-
60TaeT HWXKe MNY>KHOW «MOAOLLBbI» U MPOU3BOAUT PbIX/IEHWE HE TO/bKO
MaxoTHOro, HO M MOAMAX0THOro ropusoHTa. PaspyLuas nayXHyr «nogoLu-
BY», UM3e/IbHasA MaxoTa BOCCTaHAaB/MBAET BOAOMPOHMULEAEMOCTb BCEro pas-
PbIX/IEHHOTO CNOSA, NPU 3TOM COKPALLAETCA CTOK TaNbIX U AOXKAEBbIX BOS, 1

CMbIB MOY4BbI.
CpaBHeHWe KynbTBaTOPOB MO NapameTpam

Arperat KY-5,1 KHY - 4,2 KHY-2,8 K4y/-6
Tun arperatMpoBaHuns MpwuuenHoii HagecHoii | HaBecHoli MonyHaBecHoiA
ny6uHa 06paboTku, Lo 22 3...18 3...18 6...16
cM
LLInpuHa 3axeaTa, M 51 4,2 3,8 6
[Mpov3BOANTENBHOCTb, 3.4 1,6 3 42...6
ra/y
Pa6ouas ckopocTb, 6...10 8...12 8...12 7...10
KM/Y
Macca, Kr 1950 1150 900 5500

PaccmoTpum, Hanpumep, NAYr ym3esibHblii MY-4,5. TInyr ymsenbHbIi
MY-4,5 npegHasHayeH AN PbIXEHWS MOYBbI MO OTBa/IbHLIM M 6E30TBasb-
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HbIM (hOHaM C Yrny6/eHMemM NaxoTHOr0 ropu3oHTa, 6e30TBa/lbHOl 0b6pa-
60TKM BMECTO 3510/1€BO/i M BECEHHEel MaxoTbl, FyOOKOro PbIXIeHNs Ha
CK/IOHaxX 1 NapoBbIX MONSX.

MpyMeHeHNe Yn3enbHO 06paboTKM NO3BONSET BOCCTAHOBUTL XKMU3HEH-
HO B&XXHOE KanunsipHoe LeliCTBME MOYBbI, NPeSOTBpaLLaeT BOAHYHO 1 BET-
POBYIO 3p03ut0. Obpasyemblli fpeHaX CO34aéT YCNoBMA AN Nydllero pas-
BUTWA KOPHEBOW CUCTEMbI PacTeHMid, BbICBOOOXAAET NuTaTeNbHble BeLLe-
CTBa B MOYBE 1 06/1eryaeT JOCTYN YA0OPEHUIA K KOPHAM pacTeHuit

Saxumouenue [POBeAEHHbIV aHaIM3 KOHCTPYKLUWIA 1 paboumx mpovec-
COB MOKa3a/l, YTo um3efibHas 06paboTKa 3(PEKTUBHO peLuaeT npobnemy
M1Y>KHOV NOAOLLBbI, BOCCTaHAB/MBAET ONTUMa/bHYIO CTPYKTYPY MOYBbI U
3HAYNTENBHO YMEHbLUAET NPOSBIEHWA BOAHOW WM BETPOBOW 3posun. Oco-
6EHHO BaXKHO OTMETUTb CMOCOOHOCTb 3TUX OPYAMIA COXPaHsTb CTEPHEBbIe
OCTaTKV Ha NMOBEPXHOCTW MOAS, YTO CO3L4AET ECTECTBEHHYIO 3alLMTy OT MUC-
napeHWs Bnarn W BblAyBaHWS M0LOPOAHOTO cnos. COBPEMEHHbIE KOH-
CTPYKLMM YM3e/bHbIX Ky/bTUBATOPOB W MNJyros, Takve kak KY-5,1 n MY-
4,5, [EMOHCTPUPYHOT BbICOKYIO MPOU3BOAUTENBHOCT M afanTUBHOCTL K
pas/IMYHLIM MOYBEHHBLIM YCNOBUAM, YTO MOATBEPXKAAETCS NPAKTUKOM WX
MPUMEHEHUS.

KoMOVHMpOBaHHbIE PeLLeHUs, BK/HOYatOLMe MPY>XUHHbIE CTOWKM,
CMeHHble pabouue opraHbl W AOMOMHWTENbHbIE MPUCNOCO6AEHNS ANS Bbl-
paBHMBaHWUS NMOBEPXHOCTY, MO3BOMAIOT ONTUMM3MPOBATL NpoLecc 06paboT-
K1 nouyBbl. Mpy 3TOM AOCTUrAeTCs CYLLECTBEHHAsi 3KOHOMWS TOMAMBa U
TPYZOBbLIX PECYPCOB MO CPaBHEHMIO C TPALULIMOHHONM OTBaJIbHOM BChall-
KOiA. MonyyeHHble JaHHbIe CBUAETENLCTBYIOT O TOM, YTO Aa/lbHelillee co-
BEPLUEHCTBOBAHME KOHCTPYKLMIA YM3e/IbHbIX OPYAWIA U pacLumpeHmne cgepsbl
NX NPUMeHeHNs1 6yayT CnocoOCTBOBATb BHEAPEHUIO PECYPCOCOEPEratoLLmX
TEXHO/OM A B CE/TbCKOXO035IAICTBEHHOE MPOM3BOACTBO.

NNTEPATYPA

1. KneHuH, H. WN. CenbCKOX03SACTBEHHbIE 1 MeNNOPaTUBHbIE MalluHbI / H. W. KneHuH. —
Mocksa: Konoc, 2005. — 70 c.

2. Kosnosckas, W. M. Mpoun3soacTBeHHbIe TexHonorum B arpoHomun / . T1. Ko3nosckas,
B. H. Bocak. — Mocksa: NHpa-M, 2016. — 336 c.

3. CenbCKOX03AMCTBEHHbIE MawwmnHbl / A. H. Yaiiumy [n gp.]. — Fopku: BICXA, 2018. —
72c.

4. Cokonosckuid, W. B. OcHoBbl 3emnegenuns / W. B. Cokonosckuid, B. H. Bocak. —
MuHck: BI'TY, 2012. - 137 c.

5. TpythaHos, B. B. "ny6okoe umsenesaHue nousbl / B. B. TpydaHos. — Mocksa: Arpo-
npomm3aar, 1989. — 140 c.
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YK 631.531.027

FOJIOBKO W. B.

O NOBBILIEHUH O@PEKTUBHOCTU TEXHOJIOI'HYECKHUX
MPOIIECCOB ITPEJANOCEBHOM OBPABOTKH CEMSTH
Hayunwvui pyxosooumenv — JIABYP/IOB O. 1., kano. mexu. Hayk, doyenm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beengenue. VIHKpyCcTaums 1 gpaxupoBaHue CemsaH nepes MOCeBOM $B-
NSeTCA BaXKHOW orepaueit, BNUSIOLEN Ha BCXOXECTb, BPEMS MpopacTaHUs
pacTeHWii 1, B KOHEYHOM WTOre, Ha YPOXKaiHOCTb CEMbCKOX03AACTBEHHOM
Ky/NbTYpbl, 3KOHOMWYECKYIO BbIFOAHOCTb A1 Npoun3soacTaa [1-7].

Llenb paboTbl — Ha OCHOBaHUW aHan3a NNTEPaTYPHbIX UCTOYHWKOB Bbl-
LennTb OCHOBHbIE MPOLLECChI, OMUCaTb TEXHUYECKME CPeACcTBa AN ApaXu-
POBaHMA N MHKpycTauuu. BbisBneHWe NpevmyLLecTB U HeJoCTaTKOB pac-
CMaTPVBAEMbIX TEXHOOTMYECKMX NMPUEMOB.

Marepuajibl 1 MeTOAMKA UccaenoBanus. K MaTtepuanam nposoanmMo-
ro MccnefoBaHUs MOXHO OTHECTU IMTePaTypHble UCTOYHWMKM MO BblOpaH-
HOW Teme, HaTypHble 06paslibl TEXHUYECKUX CPEeACTB AN paccmaTpuBae-
MbIX MPOLLECCOB.

OcHoBHast yacTh. VIHKpyCcTauma — sTo 06paboTKa NOBEPXHOCTU CEMSIH
CMECbH KOMMOHEHTOB, B COCTaB KOTOPOI1 06513aTeNIbHO BK/IHOYAIOT K/lesLme
BELLECTBA C Lie/Ibl0 CO34aHMs 060/104KM, 33 KOTOPOW OYepTaHus CEMSH CO-
XPaHAITCA, HO YaCTUYHO M3MEHAKOTCA pasmepsl 1 (opMa. B kavecTse Kne-
ALLMX KOMMOHEHTOB 06bIYHO Mcnonb3ytoT NaKML, (HaTpueBas conb Kap-
6oKCMeTUNLENN0N03bl), MBC (NOAMBMHWMOBLIA CNNPT), CUINKATHBINA
Kneii. CMecb KOMMOHEHTOB A1 UHKPYCTaLUM MOXET COCTOATb U3 MHEpPT-
HbIX OPraHNYECKNX U MUHEpPasbHbIX BELLECTB, MHCEKTOYHIMUMAOB, Kpa-
cUTenen, KNesLmx BeLecTB U CTUMYNSTOPOB pocTa. [lobaBneHne CTumyns-
TOPOB poOCTa B PacTBOp WM CMeCb A4/151 06paboTKM CeMSIH — caMblii addek-
TUBHbIV 1 3KOHOMWYHBIA CNOCO6 MX NCNOMb30BaHNUS.

[paxmpoBaHue ceMsiH — 3TO KOMMEKCHbI NPUeM, KOTOpbI BKNHOYaeT
HaHeceHue Ha CeMeHa MHEPTHbIX OPraHNYeCcKMX U MUHepabHbIX BELLECTB C
LIeNbI0 MOyYeHMs PaBHOMEPHOI LLaponoL06HO POPMbI KXKAO0r0 CEMEHM.
Takas 3aWUTHO-NUTaTeNbHAs 060/104Ka, YBENM4YMBas pasMepbl CEMSH,
ynpoLaeT noceB (0CO6EHHO METIKOCEMSIHHBIX KyNbTyp), NOBLILLAET PaBHO-
MEPHOCTb pa3MeLLEHNs B MOYBE, MO3BOMSET NPOM3BOANTL MOCEB Ha KOHEY-
HYt0 rycToTy (6€3 NMpopeXuBaHMs BCX0A0B). Kpome TOro, BCe KOMMOHEHTHI
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HaZleXXHO 3aKPEennATCA Ha CeMeHW. HeoCTaTKOM ApaXkMpPOBaHHbLIX CEMSAH
MOXXHO Ha3BaTb MOBbILLEHHbIE TPEOOBAHMA K BIAXKHOCTW MOYBbI B NEPUOL
MoceBa, TakK KakK 4acTb BOAbI BNUTLIBAETCSA 000/104KOA.

Hanbonee mMaccoBbIX 1M NOMNYNSPHOA MalIMHONW ANS NPOTpaMBaHMA ce-
MsH ocTaeTcs MC-10, MC-10A n MC-20 (MOAePHM3NPOBAHHbIIA).

UT0 JaeT MHKpYCTaUMs CEMSH:

1. CoxpaHsieT ypoxcaii.

2. [NoBbILLAET MOJIEBYHO BCXOXECTb.

3. OTOABWraeT CPOKM NMOPKEHUA pacTEHMWIA B Nepuog, BereTauuu.

4. Yny4luaeT Ka4yecTBo.

TpeboBaHUA NPU UHKPYCTALUMN CEMSH:

1. Hannuve KambpoBKM 1 OUYNCTKA OT 3arpsasHuTesield No3BonstoLLye Ha
20 % yMeHbLUMTb KO/IMYeCTBO NaTOreHOB Ha CemMeHax

2. MNopbop KBanMMUUMPOBAHHOTO MepcoHana Ha MpOTPaBnMBaHUE ce-
MSH (MaLLWHWCT U pa3Hopaboune)

3. MepgocmoTp paboyero nepcoHana

4. O6ecneyYeHHOCTb CpeacTBaMU WMHAMBMAYaNbHOW 3amThl — Crew-
oaexabl (KOMGEHU30H MK CneLMabHbIi KOCTIOM U OPIOKM) — Pe3NHOBbIE
canorn — pecnupatop PMIr-67 (naTpoHbl MEHSKOTCS vepe3 Kaxable 60 ya-
COB PaboTbl) — 3aLLUTHbIE OYKM.

5. Bpemsi paboTbl Npy NPOTPaBMBaHUM OAHON CMeHBI - 4 Yaca

6. CneunutaHue

7. PerynnpoBka NpoTpaBOYHON MalLUWHBI

8. Hanuuue cneuuancHOR nnowagkv, ¢ TBEpAbIM MOKPbITMEM (acthansT
NN GETOH)

9. BbI60Op NpenapaToB Ha OCHOBE (DMTO3KCNEPTU3bI CEMSH

10. MNpuroToBneHne paboyero pacTeopa.

Mpotpasnueatens MC-10 (Puc 1, a) BkIOYaeT B cebs cnefyrouine oc-
HOBHbIE Y3/Ibl: 3anpaBOYHbIii HAcOC, pe3epByap ANA pabouei XXNKocTu ¢
rMAPOKOMMYHUKALMAMMW, 3epPHOBOM GYHKep AaTumKamyl YPOBHSI XMUAKOCTU
N MexXaHWYecKoW MeLLankoi, npoTpasnmBaTe/b 060pYL0BaH MeXaHU3MOM
nepesBKEHUs, CUCTEMOI /18 0TCOCA MbIIN U OYUCTKM BO3AYXa, pacnbliv-
TeNb CyCrneH3nu, [03aTop U3MEHEHUS BbIMYCKHOrO O0TBEPCTUS.

Cxema npoTpasnBaHus (PUCYHOK).

1. CemeHa nofatoTcs B 3epHOBOI OYHKep 3arpy304HbIM TPaHCMOPTEPOM

2. /13 3epHOBOro 6yHKepa cemMeHa NocTynarT B NPOTPaBOUHYHO KaMepy

3. CeMeHHOI1 AMCK pacnpeaensieT 3epHO No BCEMY NEPUMETPY KaMepbl

4. Yepe3 pacnbliutenb, Noj AaBneHWEM MOAaeTcsi pabounii pacTBop.
Oco60e BHUMaHWE HYXXHO YAeNnsdTb Ha pacnblinTenb, B 60bLUNHCTBE CNy-
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yaeB OHa He PacrbINfEeT, a MPOCTO TeUEeT CTPyed.
5. [ononHuTeNbHOe NepeMeLLBaHNe CeMsH 1 MpenapaTa oCyLLecTBAs-
eTCS B CMECUTe/NbHOI KaMepe U B MPOLLECCe BbIrpy3Ku.

a) 0)

Puc. MpoTpasuTens MC-10: a) 06Lwmii BUL; 6) TEXHONOTMYECKas cxema: 1 — GyHKep;
2 — Kamepa CMeLLVBaHNs; 3 — KaHan copoca U3NNLLKOB CeMSH; 4 — (DOPCYHKa;
5 — MaxoBUYEK PEerynmpoBOYHbIiA; 6 — BUHT PerynMpoBOYHbIi;
7 — CbeMHbIA AennTeNb NOTOKA; 8 — OKHO J03MPOBOYHOE

Perynnposka NpoTPaBoOYHbIX MaLLWH:

1. PerynmpoBka nofjayun CycrieH3un OCYLLECTB/ISIETCH HACOCOM [03aTO-
pom

2. Hactpoiika mojaun 3epHa MpPOM3BOAWTCS pblYaroM perysimpoBKy,
OpUEHTUPYACH MO JaHHbIM Tabnuy,

3. Mpw paboTatoLLeit MaLl1He U3 BbIFPY3HOTO LUHEKa OT6MpatoT ABa-Tpu
MeLLKa 3epHa, 3aCeKatoT Bpems UX 0TOO0pa, B3BELLMBAIOT U TOYHO OMpefe-
NAKOT NPOW3BOAUTENBHOCTb MALUMHBI.

Hanpumep, ecnv B TeueHWe ABYX MUHYT Habpanocb 160 Kr 3epHa, TO
4acoBYyH MPOW3BOANTENBHOCTL (P) MallMHbI MOXHO OrpeAennTb no gop-
Myne:

P = (0,06xm)/t
rae 0,06 — KOahhmuWeHT;

m — mMacca 0Tob6paHHoro 3epHa (160 kr.);

t — BpemMsi 0T60pa NPO6bI (2 MUHYTHI).

P = (0,06x160)/2= 4,8 T/4

Vicxops 13 3Tol NpOM3BOAMTENBHOCTH, HACTPaMBaOT HACOC-403aTop Ha
HY>XHbI pacxop paboyeii XXMaKoCTU.
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Mpwn pacxoge 10 n Ha 1 T cemMAH Hacoc JO/MKeH nofasatb 48 N1 XuaKo-
CTK B yac, unm 0,8 N/MUH.

4. YTOUHAT pacxod nyTem oTo6opa npobbl Npy paboTatoLem Hacoce ¢
MOMOLLbHO CEKYHAOMEPA U Nt06OI MEPHOI EMKOCTM.

MpenmMyLLecTBa WHKPYCTaUUW CEMSH: CeMeHa, NpoLleflume npouecc
WHKpyCTauumn, UMetoT 60/ee NpuBReKaTeNbHbI BHELLHWIA BUf, MOCKOMbKY
nocne 06paboTKM WX BHELUHSS OKpacka NpuoGpeTaeT CUHWIA, 3eMeHBbI,
XENTbIA, anblii AN Apyrve ApK1e U HapsgHble OTTEHKU; MPOLECC UHKPY-
CTUPOBaHWA CEMSIH YBEIMUMBAET BCXOXECTb 6osee, YeM Ha 10 %, npu 3TOM
06LLias ypoyKaiiHOCTb NPOAYKLMU MOXET Bo3pacTu Ao 15 %.

3akiaouenue. Ha OCHOBaHMW MPOBEAEHHOIO WCC/EA0BAaHNA MOXHO
chenatb crefytowee 3aknoyeHmne: 1) paccmaTpuBaemble TEXHOIOMMYECKMEe
NPUEMbI APAXMPOBAHMA N MHKPYCTaLMK ABNAIOTCA HEOTHLEMNEMOI YacTbio
TEXHONOMNW BO3L€E/bIBaHNA COOTBETCTBYIOLLMX KY/bTYp; 2) COBPEMEHHbIE
TEXHUYECKMe CpefCcTBa TPeOYHT COBEPLUEHCTBOBAHUS 1 CHVKEHWS BU-
SHUS YPOBHSA UMEIOLLIMXCS HELOCTATKOB.
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YK 631.3:633/635

OIOPAEB M. M.

MEXAHU3ALUSA TPOUECCA YBOPKHU YPOXKAS

Hayunwvui pyxogooumens — UBAHYUKOB I'. O., mazucmp mexH. HayK
Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,
"opku, Pecnybivka benapycb

Beenenue. Y60pKa ypoxas fBASeTCA 3aBepLUaloLiuM 3Tarnom B arpo-
MPOW3BOACTBEHHOM LIMK/E N OAHMM M3 CaMbIX BaXKHbIX MPOLIECCOB B CE/lb-
CKOM x03siicTBe. KayecTBeHHas 1 CBOEBPeMeHHas yOopKa Mo3BOSsieT CO-
XpaHUTb YpoXaik B ONTUM&/bHbIX YCM0BUSX, MUHUMMU3NPYS NOTEPU W
06ecrneymBas ero BbICOKOE Ka4ecTBO. MexaHu3sawms aToro npowecca nmeet
peLuatoLLee 3HaUeHve 41 MOBbILEHWS MPOW3BOAUTENLHOCTU W 3((eKTHB-
HOCTW arpapHoro cektopa. CoBpeMeHHas TEXHUKa, CnocobHas apheKTNBHO
MPOBOAMTL YBOPKY pasMyHbIX KynbTyp, OT 3epHOBbIX [0 KapTodens u
OBOLLE, SIBNSIETCA OCHOBOW YCMELIHOrO CEefIbCKOXO03AMCTBEHHOMO MPOW3-
BoAcTBa [1-6].

Ilean padoTel. VccnefoBaHne MexaHu3aLUmm npotecca yoopku ypoxkas
B CE/IbCKOM X034licTBe. B yacTHOCTU, paccMaTpuBatOTCA OCHOBHble BUAPbI
CE/bCKOXO03AWCTBEHHON TEXHWKW, UCMONb3yeMoli AN YOOPKM pasfINyHbIX
Ky/nbTyp, aHanu3upytoTcs npobnieMbl ¥ 0COGEHHOCTU ee MPUMEHEHWS, a
TakXke NpeanaralnTcs NyTY pelleHns CYLIECTBYHOLMX TPYAHOCTER Ans no-
BblLIEHMWS 3PPEKTUBHOCTM 3TOrO npouecca.

MaTepuajabl 1 MeTOANKA HCCJAeA0BAaHUM. /ICN0Mb30BaIUCH [aHHbIe U3
OTKPbITbIX WCTOYHMKOB, BK/OYas CTaTUCTWKY CeNbCKOXO3AMCTBEHHOIO
MPOM3BOACTBA, OTHETHI arpapHbIX MNPeanpUATUA, a Takke TEXHUYECKME Xa-
PaKTEPUCTUKM N 3KCM/yaTalMOHHbIE [JaHHbIe CeNIbCKOXO3ACTBEHHOM TeX-
HWKW, NCNOMb3yeMOi AN yO6opkn ypoxas. B paboTe ncnonb3oBaHa MeTo-
[MKa aHanM3a TeKyLMX MPOLECCOB MeXaHm3aLmm yoopKy ypoxkas Ha Kpyn-
HbIX U Ma/blX CEMbCKOXO3AMCTBEHHbIX MPeANpUsATUNX, a TaKKe M3yyeHue
WNHHOBaLMOHHBIX PELLEHUIA, BHEAPSEMbIX A5 NOBbILLEHUS 3DHEKTUBHOCTH.

Pe3ynbTaThl Hccae0BaHus U X 06cyxaeHune. MexaHu3aums yoopku
3epHOBbIX KynbTyp. OCHOBHOW TEXHWMKOW, MCMOMb3yEMO AN yOOpKuK 3ep-
HOBbIX Ky/bTyp, SBAAKTCA 3epPHOYO60pOUYHbIE KOMOGaliHbl. 3TV MallvHbI
MO3BOJIAOT He TO/IbKO YBUpaTb ypoxKai, HO U ouuLiaTb, 06MoNaUMBaTL U
pasfenatb 3epHO. CoBpeMeHHbIe 3epHOY60POUHbIE KOMOaliHbl OCHALLEHBI
MOLLUHBbIMW [BUFaTENAIMM, BbICOKO3(HEKTUBHBIMI CACTEMaMK OYUCTKU U
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PerysiMpoBkamm 4/ pas/inyHbIX TUMOB 3epHa. Takne MallnHbl 3HAYUTESb-
HO NOBLILLAIT CKOPOCTb YBOPKN Y MUHUMU3UPYHOT NOTEPM YPOXKas.

MexaHu3aums y6opKn KapToens M OBOLWHbIX KynbTyp. Ans y60opku
KapTogens MPUMEHSIOTCA CheuManmM3nMpoBaHHble  KapTodeneyb6opoyHble
KOMOGaiiHbl, KOTOpble 3P(EKTUBHO U3BEKAIOT KMYOHW M3 NOYBbI, OUMLLAOT
MX OT TPS3N U COPTUPYIOT. ITW MaLIMHbI MOTYT paboTaTb Ha Pas/IMyHbIX
TNax Nnou4Bbl, YTO BAXKHO A1 06ecneyeHns BbICOKOW ypoxaiHocTu. Mexa-
HM3auWs yO0PKN OBOLLHbIX KY/bTYp, TakUX Kak MOPKOBb, CBEKMa U Kany-
CTa, TaKKe TpebyeT MCNONb30BaHMA CMeLMaIM3npPOBaHHON TexHUKU. Kom-
6aiiHbl N MaWwWHbl Ana Y6OpKM OBOLLEA NO3BOASIOT MUHUMU3MPOBATL NO-
Tepy NPOAYKLMMN 1 YCKOPUTbL NpoLiecc cbopa.

MexaHu3auns yoopKn 3epHOB060BLIX U APYTUX KynbTyp. Ons y60opKu
TakuX KynbTyp, KakK NOACOHEYHUK, COsi U 6060BbIE, UCMONL3YHOTCA CreLu-
a/bHble KOMOaiiHbl, KOTOpble 061aAal0T AONONHWUTENbHLIMM YCTPONCTBAMM
[J181 O4YMCTKU N COPTUPOBKM 3epHa. TeXHMKA JO/MKHA YUNUTbIBaTb OCOOGEHHO-
CTN KaXAO0W Ky/bTypbl, TaK KaK OHW UMEIOT pasHble CTagun CO3peBaHns U
XapaKTepPUCTUKN pacTuTeNbHOCTU. C pOCTOM N/OLLAAN MOCEBOB 3TUX KYb-
TYpP BO MHOIMX CTpaHax Hab/ofaeTcs yBenuyeHe MHTepeca K crneumab-
HO TeXHUKE A1 MX YBOPKM, Y4TO NO3BO/SET MOBbLICUTL 3PGHEKTUBHOCTL
paboTbl M COKPaTUTL TPYAO03aTPAThI.

Mpobnembl MexaHu3aLumn y6opKy ypoxas. HecMoTps Ha ycnexu B 06-
NacTn MexaHu3auum, CyLLIeCTBYeT HECKObKO Npob/ieM, ¢ KOTOpbIMU CTasl-
KVBAOTCS CeNbCKOX03AWCTBEHHbIE NPEANPUATHS:

BbIicOoKast CTOMMOCTb TeXHWKW. COBpPeMeHHbIe KOMbGaliHbl 1 apyrve ma-
WMHBI 4719 YBOPKM ypoxas TPebyrtoT 3HAUYWUTE/bHBIX KanuTasioBMOXEHNIA.
OCO06EHHO CMOXHas CUTyauus HabniLAeTCA B MabIX W CPEeAHUX XO3sii-
CTBax, rfe BbICOKas CTOMMOCTb TEXHUKM W 3an4acTeil MOXET CTaTb Cepbes-
HbIM GapbepoM A/151 ee MPUOBPETEHNS.

HexBaTka KBa/IM(MLMPOBaHHbIX CMELMaIMCTOB. Y60pKa ypoxas Tpeby-
€T BbICOKOTO YPOBHSI KBa/IMrKaLmm 06CnyxmBatoLLero nepcoHana. He sce
Ce/bCKOXO03AMCTBEHHbIE NPeANpUATAS MOTryT MNO3BONUTL cebe 0byyeHue
CMeLMaINCToB, YTO MOXET NPUBECTU K HE3((HEKTUBHOMY MCMO/b30BaHMIO
TEXHUKM.

Ce30HHbIe MUKK Harpysku. B neprog y6opKu ypoxas TexHuKa nogsep-
raeTcs UHTEHCMBHOW 3KCN/yaTauuu, YTo yBENMYMBAET BEPOSTHOCTb MOJO-
MOK W CHWXaeT 3(P(eKTUBHOCTL paboTbl. HeobXoAUMOCTL B PeMOHTe ”
TEXHWUYECKOM 06CNY>KMBAHMMN B CE30H YOOPKU TaKxKe SABASETCSH NPo61emoil,
TpebytoLLeli peleHnii Ha YPOBHE NPeANPUATUIA 1 CEPBUCHbIX LIEHTPOB.
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PekoMeHZaLmMn No YNyuyLleHWUIO MexaHu3aumm ybopku ypoxasa. Ans
YAyULLEHWUS MeXaHu3aLmmn npouecca Y60pKM ypoXkas MOXHO NPesioxXnTb
clegytoLme peKoMeHaaLunu:

1. ViHBecTUUMKN B 06HOBNEHME NapKa TEXHWKW. BaXXHO yAenuTb BHUMa-
H/Ye OOHOBNEHMIO TEXHWUKWM, 4YTOOblI 06ecneunTb IPGPEKTUBHYHO YOOpKY
ypoxas. Ocoboe BHWMaHWe crnefyeT YAenuTb 3aKyrnke YHUBEpPCasbHbIX
MalLWH, KOTOopble MOTYT paboTaTb C pasHbIMW Ky/lbTypamu, YTO MO3BOAMT
CHM3UTb 3aTpaTbl Ha TEXHUKY.

2. PasBuTMe cuCTEMbI MOATOTOBKM KaApoB. Heobxoauma cuctema o6y-
YEHMs CMeLuanncToB, KoTopas MO3BOAWNT Ce/IbCKOXO3ANCTBEHHLIM Mpea-
NpUSATMSM MOBLICUTb  KBa/M(PMKaLMIO 06CNY>XMBAIOLLETO MepcoHana U
06€eCcneynTb NPaBUIbLHYH 3KCNyaTaLMio TEXHUKN.

3. ONTMU3aLUMS CEePBUCHOIO 0OCMYXMBaHWSA. PasBuTMe CeTU CepBuC-
HbIX LEHTPOB W MOOW/bHLIX MAaCTEPCKMX, KOTOpble MOFYT OMepaTuBHO
YCTPaHATb MOMOMKM TEXHUKWU B Nepuog yO60pKW, NOMOXKET 3HAUUTEeNbHO
NOBbLICUTb 3(hheKTUBHOCTb PaboTbl B CE30H YOOPKMU.

Saxaouenne. MexaHu3aums npowecca Y60pKu ypoxas ABASETCA BaX-
HbIM (hakTOpOoM, onpeaenstoLmM 3HEKTUBHOCTb CENIbCKOXO03AACTBEHHOIO
MpOu3BO/CTBA, OCOOEHHO B YCMOBMAX YBENMYEHWS MaclUTaboB arpapHoii
[leATeNbHOCTM M pocTa MOTpe6HOCTU B MPOA0BONLCTBMKU. COBPEMEHHbIE
TEXHONOTUM WU CMEeLMann3MpoBaHHas TeXHMKA MO3BONMSAKOT 3HAYUTENbHO
MOBbICUTb MPOW3BOAWTENBHOCTL TPYAA, CHWU3UTL MOTEPW ypoXkas W ynyu-
LUNTb €ro Ka4yecTBO, YTO UrPaeT K/OYEBYHO PO/ib B MOBbILIEHWUW peHTabe b-
HOCTM CeMbCKOXO035MCTBEHHbIX NPeANpUsSTUIA.
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YK 631.633

VIBAHOBE. A.

OB30P M AHAJIM3 TEXHOJIOT WM U CPEJICTB
MEXAHU3ALUU NIOJYYEHUSA U TIPUMEHEHMUS
CMEIIAHHBIX MUHEPAJIBHBIX Y IOBPEHUI

Hayunwiii pykosooumens — JIEBUVK B. A., kano. mexu. nayx, ooyeum
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. [(NaBHbIVi MaTepuasibHbIA PECYPC CEMbCKOro X03AMCTBa — 3T0
CpefcTBa XUMU3aLMn 3eMeSenns: MUHepabHbIe U OpraHuyeckune ynobpe-
HWA, U3BECTKOBblE MaTepuasbl U nectuumibl [3, 4, 6, 7]. B coBOKynHoOCTH
CTOMMOCTb NePEYNCIEHHbIX CPEACTB XMMM3aLIMM 3eMefeNns cocTaBnseT (B
pacueTte Ha 1 rog) 6e3 manoro 1 mapa. gonnapos CLUA.

OTMeTUM, YTO HaBeAEeHVE MopsaKa B AaHHON cdepe, pasymMHoe npume-
HEHWe 3TOro pecypca O6BLEKTMBHO CTaHET MPOPbLIBHLIM HanpaBneHWEM B
03/0POBNEHNI BCETO CE/IbCKOr0 X03ANCTBA.

esnn padoTel: PACCMOTPEHVE Ha NPeAMET aKTya/lbHOCTU As YCAOBUiA
Benapycu elle 0AHOro Hanpas/ieHWs MOBbILLEHNA 3PHEKTUBHOCTU NpUMe-
HAEMbIX MUHEpPabHbIX YA0OPEHNiA, KOTOpPOe pag AeCATUNETUIA LOCTATOUHO
LUMPOKO MPaKTUKYeTCH B pasHbIX cTpaHax EBponbl, B AMepuke, KaHage,
ANOHMK, — 3TO NPUMEHEHME CMELLAHHBLIX MUHEPasbHbIX YA0OpeHWIA.

OcHoBHas 9acTh. COBEPLUEHHO OYEBMAHO, YTO XO3ANCKOE MPUMEHEHNE
CPeACcTB XMMM3aLMU SIB/IIETCA OCHOBOI MOBbLILEHWS Pe3Y/IbTaTUBHOCTM
BCEro pacTeHWEBOLYECKOIO W, KaK CMeACTBME, XXMBOTHOBOAYECKOIO Liexa
CTpaHbl, 4TO 06ecneynT B KOHEYHOM CHYETe CYLLECTBEHHOE YBE/MYEHMWE
Mpoun3BoACTBa 60/1ee Ka4yeCTBEHHbIX 1 60/ee AeLleBbIX NPOAYKTOB NMUTaHMUA
L1 HaLEero HaceneHus n AN nNpogaxu Ha akcrnopT. O6pasHO roBops, Xu-
MM3aUMA — 3TO TO «3BEHO, MOTHAHYB 33 KOTOPOE, MOXHO BbITAWWTL BCHO
Lienb», T. €. CeIbCKOe X034MCTBO.

Llenb SOCTUXMMa NPU HENPEMEHHOM BbIMOHEHWUW [1IABHOTO YC0BUSA —
obecneyeHnss JaHHOM cdiepbl  CEMbCKOrO  X034MCTBA  MaTepuasibHO-
TEXHUYECKOW MHPACTPYKTYPOIA MOA NOSHYH0 NOTPEGHOCTb.

KonnyecTBo NpUMEHSEMbIX TBEPALIX MUHEPasbHbIX YA0BPEHMA B no-
cnegHve rofabl kone6netca ot 1,5 go 1,6 MAH. TOHH B AeCTBYHOLLEM Belle-
cTBe. B dwmsnueckoii macce 3To NoYTV 4 MH. TOHH. XKMAKMX MUHEPaSTbHbIX
yao6pennii (KAC) exerogHo npumeHsetca 500-540 Tbic. TOHH [2].
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Kakue »ke npuymHbl NOPOXAAKOT OMNMCAHHYHO Bbille CMTYyaumio B clepe
NPUMEHEHUS! MUHEPA/IbHbIX YA06PEeHNn?

MepBas npuymHa. MexaHnyeckue nNotepyn yaobpeHuid Ha NyTW OT 3aBo-
fa fo nons. OHK, Kak NpaBuno, He YYUTLIBAKOTCS, a CUCLIBAIOTCA Ha Ypo-
Xali. Mpn COBPEMEHHOI HECOBEPLUEHHOW MaTepuanbHO-TEXHNUYECKON WH-
(hpacTpyKType, rNaBHbIMIN B KOTOPOI ABAAIOTCS AeUUMUT CKNaA0B CUCTEMBI
PO «benarpocepBuc», OTCYTCTBME COBPEMEHHBIX TTyOUHHBIX CKNafoB XO-
3AICTB, CneuuanbHOro TpaHcnopTa A1 NepeBo3ku, NOTepyU MUHEPa/IbHbIX
yA06peHuiA COCTaBNAKOT He OAUH AECATOK ThiCAY TOHH [1].

BTopas npuunHa. Bbicokas HepaBHOMEPHOCTbL pacnpefeneHns yaobpe-
HWIA NO MO0 MPW UX BHECEHWU, YTO ABNSETCA CEACTBMEM WUCMO/b30BaHMA
HeCOBEePLUEHHON TeXHUKM [5].

TpeTbs npuumHa. HecobnogeHre ONTUMa/bHLIX arpoTEXHUYECKMX
CPOKOB MOAKOPMKM Ce/IbCKOXO03ANCTBEHHBLIX KYNbTYp, YTO ABMSETCA Ced-
CTBMEM HEXBaTKW CreupanbHbIX MallinH (MOLKOPMLLMKOB), a ecim OTKpO-
BEHHO, TO TaKOBbIX COBCEM HET.

Kpome Ha3BaHHbIX MPUYUH CHUXXEHWE COLEPXaHWA B MOYBE Tymyca,
MOBbILLEHNE KMCMOTHOCTM MOYB BO MHOIMMX paiioHax pecnybauku nociy-
XWUNN TakxKe MPUYMHON CHUKEHUS 3(D(EKTUBHOCTU MPUMEHSEMbIX MUHE-
pasibHbIX YA00pEHNIA.

CkasaHHOe Bblille abCcoMOTHO A0Ka3sblBaeT aKTyasbHOCTb, HapOAHOXO-
3ANCTBEHHYIO 3HAYMMOCTb NPO6IEMbI MOBbILLEHUS 3PHEKTUBHOCTM NpUMe-
HAEMbIX MUHEpPaNbHbIX YA0BPEHNIA, YTO MO3BOMMUT CYLLECTBEHHO MOBbLICUTb
YPOXXaNHOCTb OCHOBHbIX CE/IbCKOXO3AMCTBEHHBIX KY/bTYp WM TEM CambiM
MOBbLICUTbL OKYNMaeMoCTb y06peHnii B 1,8-2 pasa.

Oco60 cresyeT NOAYEPKHYTb, YTO MOYYUTL TaKol PesysibTaT BO3MOX-
HO, He yBenMuyMBasi 06bEMbl MUHEPaslbHbIX YA0OPEHNI A NO CPaBHEHWUIO C
NPVYIMEHSIEMbIMU.

MyTn peLleHnsi 03BYYEHHbIX Bbille NPO6/eM M3BECTHbI KaK YYeHbIM-
arpovHXeHepaMm, arpoxMMukam, Tak W CheuuannctaM, PyKOBOAUTENAM
Ce/bCKOXO03AWCTBEHHbIX NpeanpuaTuiA n AMNK cTpaHb.

TyKocMecK MOryT ObITb MOMYYEHbI ABYMS CMOCO6aMM: NyTeM MexaHu-
YECKOr0 CMeLUMBaHWsi TBEPAbIX MUHEPabHbIX YA06PEHUIA M 3aBOACKMM
crnoco6om, B npoLecce KOTOPOro CMeLLnBaHue ya06peHnini COBMELLaeTEA ¢
06paboTKOV KMCcoTamu, aMMUaKOM U APYTVMU XMMUKaTaMu, a Takxke rpa-
HYN[LMel NOTYYEHHOro NPOAYKTa.

B nocnegHue rofbl B Hawleil pecrny6nuke paspaboTaH M HalaXeH Bbl-
MYCK KOMM/EKCHbIX YA0BPEHWA Mof HEKOTOpble CeNbCKOXO3AWCTBEHHbIE
KynbTypbl. MpYMeHeHNe KOMMAEKCHbLIX YA06PeHNIA No CpaBHEHWIO C OAHO-
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CTOPOHHMMM TYKamMm MO3BONSIET BHECTN BECb HEOBXOANMBIA KOMMEKC MK-
TaTesbHbIX 31EMEHTOB /11 PaCTeHWs 3a OAMH NPOXOA CebCKOXO3ANCTBEH-
HOW TeXHUKM [7-9].

Heypo6c¢TBa, CBA3aHHbIe MPUMEHEHNEM TaKUX YA0OPEHWIA, N3rOTOBNEH-
HbIX MPOMbILLIEHHLIM CMOCO6GOM, 3aK/IHOYalOTCs B TOM, YTO COOTHOLLIEHME
MUTaTe/NbHbIX 3/1EMEHTOB B HUX YCTaHaB/IMBAETCS 3apaHee M TOT UK WMHOI
3/1eMEHT AN JaHHbIX KOHKPETHbIX YC/IOBUIA MOXKET COAEpPXKaTbCA B M30bIT-
Ke U1 OKazaTbCs HeA0CTaTOYHbIM.

3akaouenne. TYKOCMeELLEHME Ha MecTax MO3BOMISET FOTOBUTL LUMPO-
KU acCOPTUMEHT TYKOCMECe C HeobxoauMbiM cooTHoweHneM (N:P:K)
MPUMEHUTENIBHO K  KaXAOA Ky/nbType B  KOHKPETHbIX MOYBEHHO-
KMMaTUYECKMX YCNOBUAX, 4TO 0O6ecreynBaeT MOyYeHWe BbICOKUX W
YCTOWUMBBIX YPOXKAeB CE/IbCKOXO03AMCTBEHHBIX KY/bTYP.
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XEPHOCEKE. A., MEJIbBHNKOB B. A.

UCHOJIb30BAHUE BETPO3AIIMTHBIX YCTPOMCTB

HA HITAHI'AX MTOJIEBBIX OIIPBICKUBATEJIENA

Hayunwvui pyxosooumens — 'OPJEEHKO O. B., kano. mexu. Hayk, doyenm
Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,

"opku, Pecnybnuka benapycb

Beegenune. ((EeKTMBHOCTb MPOM3BOACTBA /OO0  CENbCKOXO3SNA-
CTBEHHO Ky/NbTypbl BO MHOTOM 3aBUCWUT OT CBOEBPEMEHHOIO U KayecTBEH-
HOFO BbIMOMHEHUS BCEX CENIbCKOXO03SMCTBEHHLIX PaboT, NpeayCMOTPEHHbIX
npyMeHsieMoin TexHonoruein [1, 3]. OnpbicknBaHWe pabounMK pacTBOpamm
MECTMLMAOB — OfiHA M3 3HAUMMbIX OMepayuii NPaKTUYeCcKn B 060N TEXHO-
NOrnM MPOM3BOACTBA NPOAYKLMM pacTeHWeBOACTBa. BeTep — oauH n3 cy-
LLeCTBEHHbIX (haKTOPOB, BUAOLLMX Ha CHOC pacblNEHHbIX Kane/b U3 30HbI
06paboTKK, UTO SIBNSETCSA OrpaHMuYMBatoOLLM akTopoM 6e3onacHoro npu-
MeHeHNs nectuumaoB. [na pewweHus npobiembl CHOCa Kanesb ¥ NoBbliLle-
HWS 3(PEKTUBHOCTM OMNPbLICKMBAHUA Ha LUTaHrax ONpbICK1BaTENIe NCMO/b-
3ylOT pas/NyHble TEXHWYECKME PELUEHMS, OJHUM W3 KOTOPbLIX SBNSETCS
YCTaHOBKA BETPO3aLWMTHBIX YCTPOMACTB.

Hean padorei: MoBbIWEHVE 3DHEKTUBHOCTU UCMOMb30BAHNS LUTAHIO-
BbIX OMPbICKMBATENEN B CE/IbCKOM XO3SACTBE MYTEM YMEHbLUEHWS Henpo-
M3BOAUTENbHbIX NOTEPHL NECTULM0B M3-3a CHOCA.

Marepuaabl U MeToaMKa uccienoBanuii. O630p M aHanm3 cylle-
CTBYHOLLMX CMOCOBOB OMPbLICKMBAHUSA C UCMOMb30BaHWMEM BETPO3aLMTHBIX
YCTPOIACTB.

Pe3yabTaThl Hecie0BaHUS U UX 00Cy:KaeHHe. AHAIN3 KOHCTPYKTOpP-
CKMX PELUEHWIA, MNPUHMMAEMbIX OrMepaTtopamy pasHbIX CTpaH C LEbH
YMEHBLLEHMSI CHOCA W MOBbILWEHNS 3(PHEKTUBHOCTY OMPLICKMBaHWS, MOKa-
3bIBAET, YTO OAHVM W3 HaMpPaBIEHWI PeLIeHns NPoBeMbl ABAAETCS 3alimTa
thakena pacnbijia BETPO3aLMTHLIMI YCTPOCTBaMU.

BeTpo3aluTHbIe YCTPOCTBA MOFYT ObiTb MACCMBHOIO, aKTUBHOIO W
KOMOMHMPOBaHHOTO feincTaus [2]. Hambonee CnoxxHol ABNSETCA aKTWBHas
cucTema (pucyHok 1).

[nsa BO34yLLUHOIO CONPOBOXAEHMA (hakena pacnbina U NPOHUKHOBEHUS
Kanesb B PacTUTe/NbHbI MONOr HEOOX0AMMA 3HaUYMTebHAsi CKOPOCTb BO3-
fyxa. B aTom cnyyae onpbickvBateNb 060pYAYIOT AONOMHUTENbHBIM BEH-
TUNATOPOM [ HarHeTaHWs BO34yXa W CWUCTEMOW ero pacnpegeneHus
BLO/Ib LUTAHTW.
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Puc. 1. BeTpo3aluTHbIe YCTPOACTBA aKTUBHOIO AelicTBUS

Hanbonee nNpocTbiMy ¥ 3KOHOMUYECKN [eLLeBbIMU ABMAKOTCA NaccyB-
Hble BETPO3aLLMTHbIE YCTPOCTBA (KOXYXU, LLIMTKM) (PUCYHOK 2).

Puc. 2. BeTpo3awmTHbIe YCTPOACTBA MACCUBHOMO AeCTBISA

OnpbICKMBaHNE C KOXyXaMu, npou3seaeHHbIMU tupmamun Flexi-Coil,
Rogers Engineering, AgShield n Brandt, nokasanu ymeHbLlUeHWe cHoca Ka-
nenb f0 80 % [4].

KomO6VHMpOBaHHbIE 3aLUTHbIE YCTPOWCTBA NPEACTaBNAT CO60i coye-
TaHWe MpeabigyWnX YCTPOMCTB: KaK MacCuBHLIX (OrpaXkaeHue OT BeTpa),
TaK 1 aKTVBHbIX (MCNO/b30BaHWE 3HEPT N BO3AYLLIHOMO MOTOKA).

MpuHUMN [eiCTBUA KOMOVMHMPOBAHHBIX 3aLUMTHBLIX YCTPOWCTB peanu-
30BaH (mpmMoli Wingssprayer Ha LUTaHre OnpbICKMBATeNs B BUAe ABONHOIO
Kpblna (>Kasto3ninHOW peLueTkn) (PUCYHOK 3).
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JIBIDKEHIE BETpa

Puc.3. BeTpo3aLumTHbIe YCTPONCTBA KOMBMHMPOBAHHOTO [eiCTBIS

BeTpo3alMTHbIe YCTPOICTBA, BbIMOSHEHHbIE B BUAE XXa/tO3WIAHON pe-
LUETKM MO3BOMSET Pa3feiuTh 1 NepeHanpaBuTb CO34aBaeMblii BETPOM BO3-
OYLWHbIA NOTOK B HampasneHun obpabaTbiBaemoro o6bekta. Konuuectso
nepeHanpas/ieHHbIX MOTOKOB ONpefenseTcs KO/MYeCTBOM YCTaHOB/EHHbIX
MNacTUH.

YcnoBmeM npaBnbHOW paboTbl TakMX BETPO3ALLUTHLIX YCTPONCTB SiB-
NSAETCA UCKOYEHNE OCefaHNs Kanesb Ha UX pabouvie 3NeMeHTbl, TO eCTb B
M0G0V MOMEHT BpPEMEHMN TPaeKTOPUA ABVXEHMA Kaniu B (akene pacnbina
He 40/KHA NepecekaTb 0CK Pabourx 3/1EMEHTOB.

3akouenue. [nA obecneyeHns Tpebyemoro kKadectBa BHeCeHUs ne-
CTULMAO0B W CHVDKEHUS UX MOTEPb M3-3a CHOCA BETPOM LUTaHI ONPbICKMBa-
Tenel KOMMAEKTYHOTCA BeTPO3aWMTHBIMU yCTpolicTBamu. o mpuHumMny
[ENCTBMA X MOXHO pa3fenMTb Ha NacCUBHblE, aKTUBHbIE M KOMOGWUHUPO-
BaHHble.
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KNPMYEHKO M. C.

MAIIUHBI, OBOPYJTOBAHUE U TEXHOJIOI'HN

B PACTEHUEBO/CTBE

Hayunwui pyxosooumens — CPICOEB A. A., cm. npenodasamens
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. COBPeEMEHHOE PacTEHWEBOLCTBO CTaNKMBAETCA C PALAOM Bbl-
30B0B, CBA3aHHbIX C HEOBXOAVMOCTLHO MOBbILLEHUS MPOU3BOAUTENBHOCTM U
3(pheKTUBHOCTY arpapHoOro Npou3BoAcTea. Y60pKa ypoxas W 3aroToBKa
KOPMOB ABMAKOTCA K/IHOYEBbIMM 3TanaMy B arpOHOMUYECKOM LMKE, OT KO-
TOPbIX 38BWUCUT HE TOMIbKO KOMMYECTBO, HO M KauyecTBO Mofy4vaemoli npo-
aykuun [1-4].

KyKypys3a, KaK 0fiHa U3 OCHOBHbIX CE/lbCKOXO3ANCTBEHHbIX Ky/bTyp, 3a-
HUMaeT 3HauyuTeNlbHoe MEeCTO B arpapHOM CEeKTOpe MHOrMX CTpaH. OHa uc-
MoNb3yeTcs He TO/IbKO B KAYECTBe NPOA0BO/bCTBEHHOMO NPOAYKTA, HO U Kak
KOPM [/151 CKOTa, YTO AeNaeT ee 3aroTOBKY 0CO6EHHO aKTyanbHol [5-7].

Llenbto uccnenoBaHua ABNSETCA aHaM3 3KCM/yaTalMOHHbIX XapakTepu-
cTUK kombaiiHa KIMK-3000, a Takxe OLeHKa ero 3aeKTMBHOCTM B YC/I0BU-
X pPealbHOro NPOU3BOACTBA.

Takum 06pa3oM, faHHOe 1CCNefoBaHUe HaMpaB/ieHO Ha BbISB/IEHUE BO3-
MOXXHOCTel ONTUMM3aLMK NPOLIECCOB YOOPKU W 3aroTOBKW, YTO, B CBOHO
ovepe/lb, MOXET CNOCOOCTBOBATb MOBbILLEHMIO 06LLER 3(h(heKTUBHOCTYM pac-
TEHVEBOLCTBA M YCTOWYMBOCTY arpapHOro cekTopa.

Hean paGornl — KOMNNEKCHbIA aHaM3 3KCNyaTaluyOHHbIX XapakTepu-
cTMK kombaiiHa KIMK-3000 npu y6opke KyKypy3sbl U 3aroTOBKE cuoca, a
TaKXkKe OLeHKa ero aMpeKTMBHOCTY B PasINYHbIX arpOHOMUYECKMX YCNOBW-
fAX.

Marepuaibl U MeTOIUKA uccaenoBanus. Kopmoy6opouHbIi KombaiiH
— CeNbCKOXO03ANCTBEHHAA TEXHWKA, C MOMOLLbIO KOTOPOW OCYLLECTBNSETCS
CKallMBaHWe KOPMOBBIX Ky/bTyp, & TaKXe U3MeNbYeHne 3e/1leHOM Macchl U1
ee ybopka. B nocnegytouiem 13 cobpaHHOM 3eneHOl MacChbl NPOU3BOAAT
KOpMa /151 )KMBOTHBIX, TaKWUe KaK CeHaX 1 CUmoc.

Kopmoy60pouHble kOMbaliHbl MPUHATO KNacCULMPOBaTh MO Creayto-
WM NPU3HaKaM: MPUHLMIM arperaTmpoBaHus, TUM U3MeNbYuUTens, MyHKUKM-
OHa/ILHOCTb, JOMOSIHUTE/NbHbIE BO3MOXHOCTU U TTX.
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Kopmoy6opouHblit kKomnneke FS3000 (KI-6) BkntoyaeT B cebst yHMBEp-
ca/ibHoe aHeprocpeacTso MS280 u arperatmpyemble ¢ NOSyHABECHLIM KOpP-
MOY60pOYHbIM KOM6GaliHOM KIMK-3000 ¢ KOMMAEKTOM JIerko3aMeHsIeMbIX
afanTepoB. [o/HbIA KOPMOYBOPOUHbI KOMMEKC — 3TO «YETbIPE B OAHOM».

Kom6aitH npoussognTcs B ABYX Moaudmkaumsx: KIMK-3000 un KIMK-
3000A. Ecnun kombaliH MCnonb3yeTcs Ha YOopKe KyKypy3bl Ha cuioc, nyud-
Lwe Bbi6paTh BapmaHT KMK-3000A ¢ yCTPONCTBOM aKTUBHOMO Tvna Ans Ao-
M3MenbueHUs 38peH KyKypy3bl BOCKOBOI 1 MonHoI crnenoctu. Mpu ybopke
TpaB AOV3MENbUNTE b AEMOHTUPYIOT, 3aMeHsIs ero MPOCTaBKOW C rnagkumMu
CTEHKamW.

Komb6aiiH npegHasHadveH 415 CKallvBaHUsA KYKypy3bl, B T.4. ha3e BOCKO-
BOI CMenocTn 3epHa, COpro, MOACONHEYHNKA W APYTUX BbICOKOCTEOENbHbIX
Ky/nbTyp, CKalLUMBaHWs 3eMeHbIX U nogbopa M3 BasikoB MOABAMEHHbIX, Cest-
HbIX N ECTECTBEHHbIX TPaB C M3MeSbYEHUEM W MOrPY3KOli B TPAHCMOPTHbIE
cpefcTBa.

YCTaHOBKa BbICOTbI Cpe3a XaTKoi Ans rpy6ocTebenbHbIX KynbTyp obec-
MeYMBaeTCs YCTAHOBKOM /IbDK Ha BOKOBLIX AENUTENAX B OAHO U3 ABYX HUX-
HUX MONOXEHWUIA (TPETbE MOMOXEHNE UCTONL3YETCA A/ HABECKM XKaTKu) 1
perynnpoBaHMeM Kofec U3MenbunTens KombaiiHa B NooxeHue, obecneyu-
BatoLLee paccTosiHve 345...390 MM OT OCM pPOSiMKa pambl HABECKM XaTKK [0
3emaun. Mpu 3TOM OCHOBaHWE CUIOCONPOBOAA W3Me/bumTens KombaiHa
KIK-3000 f0/MKHO 3aHMMaThb BePTUKaIbHOE MOOXEHME.

PakTopbl, 06ecneynBaroLLye NoyYeHNs KaueCTBEHHOro KopmMa onpege-
NAETCA rnaBHbIM 06pPa3oM TEXHONOIMel ero 3aroTOBKW, OCHOBHbIMW 3/ie-
MEeHTaMn KOTOPOI SBNAKOTCA: MOArOTOBKA TpaHLew, y6opka B ONTUMasb-
Hble (ha3bl BeretTauum, ONTUMaIbHas BIAXHOCTb, BbICOTAa Cpe3a, M3Mesbye-
HWe CbIpbS 1 4/IMHA PE3KMW, KOHCEPBaHTLI, YKNaaKa, TpamboBka U repMeTy-
3auus.

Bo Bpemsi HabnmO4eHMA 3a MPOLECCOM CO3PEBAHMS BaXXHO 0Opalath
BHUMaHWe, KakK Ha rnoyaTku, Tak U Ha BCe pacTeHWe B LLeSIOM, MOCKO/bKY
YCBOSEMOCTb 3TMX 060MX KOMMOHEHTOB pa3BMBAETCs Mo-pasHoMy. OnTu-
MaslbHOe cofepykaHue cyxoro BeuectBa (CB) Bcero pacteHus (30-35 %)
0TMeYaeTcs, Kak npaswio, Torga, Korga B noyarkax 3akaH4mBaeTcsi OT/O-
XEHVE Kpaxmana (cofepXxaHue Cyxoi maccbl noyaTkos: 50-55 %). 310 TOT
MOMEHT, KOrfia 3epHO MOXXHO MouapanaTb HOrTeM nanbla. PaHHAs ybopka
(npwn cogepxxaHum CB < 30 %) NpuBOAUT K HexXenaTeNbHbIM NOTEPAM COKa
pacTeHuiA. CmwKom no3gHsas yoopka (> 35 % CB) He CMOXET rapaHTUpo-
BaTb ONTHUMa/IbHYHO TPamMmbOBKY.
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[na nonyyeHns BbICOKOKAYeCTBEHHOTO KYKYpPY3HOro cunoca Heo6xoam-
MO CTPeMUTLCS ybupatb KyKypy3y Npu cofepxaHuu cyxoro selectsa 30—
35 %. B 3TOM cnydae, NOTepy NpyU CUNOCOBaHUM ByAyT MUHUMaIbHLIMK, @
NnoeaaemMocTb — BbICOKas. TO eCTb YOOPKY KyKypy3bl NPOBOAAT B MONOYHO-
BOCKOBYO W BOCKOBYIO CMenocTb NMpWU COAepXKaHuu cyxoro Beluectsa 30—
35 % 1 HaMBbICLLIE KOHUEHTpaumm sHeprim 10,5-11,7 MK, cunocoy6o-
POYHbIMK KOM6aiHaMun. CUIOCHYIO MacCy TPaHCMOPTUPYHT TPaKTOPHLIMU
npulenamu.

Y60pKa CUMOCHBIX KyNbTyp He AO/MKHA NpeBblwaTh AecATV AHel. Mpw
CKalMBaHUM TONCTOCTe6GENbHLIX KynbTyp KOMOaiHOM BbiCOTa cpes3a He
fomkHa npesbiwath 80...100 MM, TOHKOCTe6enbHbIX 50...60 MM. PacTeHus
BIXKHOCTbIO 65—75 % HY>XHO u3MenbyaTth Ha 0Tpe3kn 20...30 MM, BIaXKHO-
cTbt0 75-80 % — 40...50 MM 1 BnaXKHOCTbH0 cBbiLe 80 %.

KonnuecTBo yactul, 33laHHOro pasmepa no Macce AO0/MKHbI COCTaBNATh
He MeHee 70-75 %, ocTaNbHble JO/MKHbI ObITb KpynHee He 6onee, Yyem B 1,5
pasa.

Pe3yabsTaThl ucciieqoBaHust U UX odcyxaenmne. B Xone nposefeHHOro
nccnefoBaHna OblIN U3YUeHbl 3KCMyaTauMOHHbIE XapaKTePUCTUKM KOM-
6aiiHa KIMK-3000 npu y6opke KyKypy3bl U 3aroToBke cuioca. OCHOBHbIE
pesynbTaThl NpeAcTaBneHbl B Tabnuvue, rae ykasaHbl nokasaTenu npou3so-
[ANTENBbHOCTY, KavyecTBa paboTbl M 3aTpaT BPEMEHW Ha pasnuyHble 3Tansbl
npouecca.

Moka3saTenu paboTbl kombaiiHa KMK-3000

MapameTp 3HayeHue
MpownsBoanTensHoCTb (ra/y) 25
Bpems Ha y6opky (4) 4,0
KauecTBo n3menbyeHus (Mm) 5-10
MoTepu npu y6opke (%) 25
3atpartbl TonAvBea (n/ra) 15

AHanu3 faHHbIX nokasas, Yto kombainH KIMK-3000 AeMOHCTpUPYET Bbl-
COKY0 MPOW3BOAMUTENBHOCTb, YTO MO3BOMAET 3(PPEKTUBHO WCMO/Mb30BATH
ero B YCMOBUsAX MaccoBOi Y6OpKM Kykypy3bl. Bpems Ha ybopky OgHOro
rektapa CoCTaBu/0 B CPefHEM 4 yaca, YTo ABNSETCA KOHKYPEHTOCMOCOOHbIM
rMoKasaTesiemM Mo CPaBHEHWIO C aHANOTMYHLIMN MOAENAMU.

KayecTBO M3MenbyYeHUs KyKypy3sbl, AOCTUIHYTOE MPU WUCMO/b30BaHWUU
[iaHHOr0 KOMbaliHa, BapbMpOBa/IoCh B Npegenax 5-10 MM, 4TO COOTBETCTBY-
eT TpeboBaHMAM [15 fa/ibHENLero xpaHeHus 1 nepepaboTkm cunoca. Mo-
Tepu Npu y6opke coctaBunm 2,5 %, UTo Takke ABNSETCA NPUEMIEMbIM 3Ha-
YEHMEM, YUMTbIBAA C/OXKHBIE YCI0BUSA PaboThbl U OCOBEHHOCTU Ky/bTYpbI.
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Pe3ynbTaThbl MCCNELOBaHWS MOATBEPXKAAIOT 3PMEKTUBHOCTL UCMOb30-
BaHMs KombaiHa KIMK-3000 gns y6opku KyKypy3bl M 3arOTOBKW CWJIOCA.
BblicOoKas NpoM3BOAMTENBHOCTL M HU3KWME NOTEpW Npu yOOpKe AenaroT ero
ONTUMaNbHbIM BbIOOPOM ANS CEeIbCKOXO3AMCTBEHHbIX MPEANPUATUIA, CTpe-
MSALLMXCA K MaKCUMU3aLMMN YPOXKAKHOCTM N MUHUMMW3ALIMN 3aTpaT.

OfHaKo, HECMOTPS Ha NOMOXMUTE/bHbIE pPe3ynbTaTbl, HEOOXOAUMO Yuu-
TbiBaTb psAf (PaKTOPOB, KOTOPble MOFYT NOBAUATL Ha 3(hPeKTMBHOCTL pabo-
Tbl KOM6aiiHa. Bo-nepBbIX, MOrofgHbIe YCMOBKS, Takne Kak BAXHOCTb Nouy-
Bbl M aTMOC(EpPHbIE 0CafKWU, MOTYT 3Ha4YMTENbHO 3MEHWUTb NPON3BOAUTESb-
HOCTb M KayeCcTBO paboTbl. Bo-BTOPbLIX, COCTOAAHME NOJeld W NAOTHOCTb NO-
CEBOB TaKXXE UIPaloT BaXKHYHO PO/ib B UTOrOBbIX MOKa3aTeNsx.

Kpome Toro, ans noblleHMs apdeKTUBHOCTU paboThbl KombaitHa KIMK-
3000 pekoMeHAyeTCst NPOBOAMTL PErynspHOe TEXHUYECKOe 06CMyXMBaHMe
N HacTpoiiKy 060pyf0BaHUs, YTO NO3BOMNT MUHUMU3MPOBATL PUCKK MONO-
MOK W MOBbLICUTb 06LLYI0 NPOM3BOANTENbHOCTb.

Saxaouenue. Pe3ynbTaTbl HaLLEro MCCNefOBaHWA MOAYEPKMBAKOT BaXK-
HOCTb BbI6Opa MPaBW/IbLHOrO 060PYAOBaHNS AN YOOPKN KYKYpY3bl 1 3aro-
ToBKM cunoca. KombaiiH KIMK-3000, 6narogaps CBOMM XapakTepucTuKam,
MOXET CTaTb HaAEXHbIM MOMOLLHMKOM B COBPEMEHHbIX arpapHbIX MpakTu-
Kax, Croco6CTBYS MOBbILLEHNIO 3PGHEKTUBHOCTY 1 ycTonumBocTr AlK.
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KO3EJTH. W.

BHECEHUE TBEPIbIX MUHEPAJIbHBIX YIOBPEHUI
HEHTPOBEXHBIMU JIUCKOBbBIMHU PACHIPEAEJIUTEJISIMU
Hayunwuii pyxogooumens — JIEBYYVK B. A., KaHO. mexH. HAYK, OOyeHm
Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,
"opku, Pecnybnuka benapycb

Beenenue. Peannsauns MHTEHCKMBHBIX PECYPCOCOEPEratoLmMX pacTeHu-
€BOJYECKUX TEXHOMOTMIA HEBO3MOXHA 6e3 NMPYMEHEHWS BbICOKOMPOW3BO-
AUTENbHbIX MalUWH ANs BHECEHWS TBEPABIX MUHEPasbHbIX YA0OPEHUNA, Bbl-
MOJHAKOLLMX pacnpefesieHne MocnegHUX MO MOBEPXHOCTM MONs C 3afaH-
HbIMW MOKa3aTensimMm paBHoMepHocTH [1-3].

Mexgy TeM 4acTo, JaXe B Mpefenax OAHON MapTiW, MUHepabHble
yA06peHMs MOTYT PasHUTLCA MO FpaHyNOMEeTPMUYECKOMY COCTaBy WM Macce
rpaHy/, 4To B KOHEYHOM CYETE MOBbLILIAET PUCK BO3HWKHOBEHWSI HefoMy-
CTUMbIX NOKasaTeneii paBHOMEPHOCTM pacrpeaeneHms yaobpeHnii no wm-
PUHe 3axBaTa pacnpesenmTe/ibHbIX MallnH.

Ileas paGorni: Pa3paboTaTh pacnpesenvTesibHbIA AUCK K MallnHe ans
BHECEHMS! TBEPAbIX MUHepanbHbIX ya06peHnin PY-7000, CHWXatOWuiA He-
PaBHOMEPHOCTb pacnpeesneHns rpaHy/IMpPoBaHHbIX MUHEPaNbHLIX Ya06pe-
HWIA NO LIMPWHE 3axBaTa MalLUHbI.

OcHoBHast yactb. [JVCKOBbIE pacrpesenmMTeny TBepabIX MUHEpPaIbHbIX
yfo6peHnii Mo npasy ABAAKOTCA Hambosiee MacCOBLIMU BCIEACTBME NPOCTO-
Tbl KOHCTPYKLUMM W HEGOMbLLION CTOMMOCTM B CPaBHEHWUM C APYTMMM Tuna-
MW pacnpefenvTeneld, HanpyMep, LUTAHrOBbIMU. Pe3ynbTaTbl paboThl LieH-
TPOGEXHLIX AMCKOBLIX pacnpegennTeneil B 60MbLLION CTEMEHN 3aBUCAT OT
COCTOsIHNS MaTeprana (YA0OPeHnii) 1 YacTo He CTabWMbHbLI MO TaKOMy Mo-
Ka3aTe/to, Kak paBHOMEPHOCTb pacnpefeneHns No WMpKHe 3axeaTa.

MoBbILLEHNE PABHOMEPHOCTM BHECEHUS MUHEpPaNbHbIX YA0OPEHWIA He
TONIbKO MO3BOIUT 06ECNEYNTL PACTEHMAM KauYeCTBEHHOE MUTaHWE B NEPUOA
BEreTaLumu, HO U YBENMYMT LUMPUHY 3axBaTa LIEHTPOGEXHOr0 pacnpeaenu-
TeNs 3a CYET YMEHbLUEHNS 30H NEPEKPLITUS B CMEXHbLIX MPOX0Aax, 4To B
KOHEYHOM CYETE MOMOXKUTE/IbHO CKAXKETCSH Ha MPOM3BOLMTENBHOCTY MaLLu-
Hbl Y CHU3UT Ce6eCTOMMOCTb OMepaLy i BHECEHWS YA06PEHNIA B LEENOM.

Pa3paboTaHHbIin pabounii opraH A pacnpegeneHus yaobpeHuii co-
[EPXWT KPYr/bliA, BpaLLalLWMACA B rOPU3OHTa/IbHOM MNAOCKOCTM AWCK C
YCTaHOB/IEHHbIMU Ha HEM Ha OAMHAKOBOM PaccTOSIHUM APYT OT Apyra KOM-
OGMHMPOBaHHLIMMW NONaTKaMm, OT/INYAIOLLMIACS OT CEPUIAHOTO TEM, YTO KOM-
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6MHMPOBaHHbIE NIOMATKMN BbINOHEHbI N1aBHO PaCLUMPAIOLLMMUCS MO BbICO-
Te K nepudepun gucka. Kpome Toro, paboyasi N0CKOCTb /10MaToK CHabxe-
Ha HanpaBnsAlLWMMKM Na3aMn BAOMb paboyeit naockocTu. [Ons TOUHOW
HacTPOVKM NoMaTKM MOryT MOBOPaYMBaTbCs OTHOCUTENILHO AMCKA M Kpe-
MUTLCA B TPEX MOJIOXEHUSX.

Mpy BpalleHWn AMcKa MUHepasbHble YA0O6peHUs MOCTynalT Ha ero
LIEHTPa/TbHY0 YacTb U MEPEMELLAKOTCS Ha AUCKE MO HampaBieHMI0 K KOM-
OGMHMPOBaHHLIM flonaTkam W Aasiee MO M1aBHO PacLUMPSIOWMMCSA Harpas-
NAOLLMM Nasam BAO0/b pabouyeid MI0CKOCTY IONATOK K MX TOPLEBOI YacTyh 1
pacceuBatoTca No nomto. MNpu 3TOM Ha lonaTkax CMecb yA06peHni A MoXeT
cenapupoBaTbCs, a 3Ha4uMT, MepeMeLlaTbCst BAO/b /IONATKU C pasHOi nu-
HEeNHOI CKOpPOCTbIO. B Lenom athdekT cenapauuy NpMBOAMT K TOMY, YTO
6onee nerkvie 1 6onee THxenble (hpakLMM pacnpegenstoTca Ha O4MHAKOBYHO
YCTaHOBJIEHHYHO LUMPUHY 3aXBaTa C BbICOKO PaBHOMEPHOCThLH).

MepemelLieHMe NONATOK NO YTr/ly NOBOPOTa NPUBOAUT K M3MEHEHMIO Be-
NMYVHBI U HAanpaBNeHUs CKOPOCTM MoJieTa YacTuL, 1 Tem cambiM K obecne-
YeHWHo 6osee paBHOMEPHOIO pacnpeAeneHns YacTuL, Mo NOBEPXHOCTY NONS
[N pasHbIX BUAOB MUHEPa/IbHBLIX YA0OPeHUIA. g cMeHbl yria B AWUCKE U
nonaTtkax MpeaycMOTpeHbl OTBepCTMS. Bce aeTanu pacnpefenvTenbHOro
[MCKa N3roTOB/IEHBI M3 HEPXKABELOLLE KNCNIOTOCTOMKON CTasn.

MpeanoXxeHHass KOHCTPYKUMS AWCKa pacrnpeaennTens MUHepabHbIX
yA00peHniA NOBbILIAET PaBHOMEPHOCTb pacnpefeneHnst rpaHyMpoBaHHbIX
yA006peHniA No Niowaan nons, YTo B pesysnbTaTe NOBbILLAET YPOXaKHOCTb
BO34€/bIBAEMBIX Ky/bTYp.

3akaouenne. Takum 00pa3omM, paspaboTaHHas KOHCTPYKLMA pacrpe-
LennTeNnbHOro paboyero opraHa K MallvHe A1S BHECEHMSt MUHEpaIbHbIX
ypo6peHnii PY-7000 No3BonseT: yNy4yllnTb TEXHONOTMYECKME BO3MOXKHO-
CTM MallVHbl 3a CYET YBE/IMYEHNS LIMPWHbI 3axBaTta; 006ecrneynTb paBHO-
MEpPHOe BHECEHME TBEPAbIX MUHEPASIbHBIX YAOOPEHWIA.
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NPEUMYUIECTBA U HEJOCTATKHU CEHCOPHBIX
MOJIAJIBHOCTEM 1151 BOCIIPUSATHS BHEINHEM CPEJIBI

B YCJIOBHUSIX CEJIbCKOI'O XO3SIMCTBA

Hayunviii pykosooumens — LJAUL] M. B., 3a6. kagedpoil, kano. mexu. Hayx
Benopycckas rocyjapcTeeHHast CelbCKOX03ACTBEHHas aKaaemMus,

"opku, Pecnybivka benapycb

Beenenne. HecMOTPA Ha Konocca/ibHbI MpOrpecc B aBTOMaTM3auum
CeMbCKOro X03AlCTBa, aBTOMaTWU3UPOBaHHbIe CeNbCKOX03ANCTBEHHbIE Ma-
LUMHBI eLle He JOCTMIIN KOMMEePYeCcKoro mMacluTaba [1] n3-3a paga npenst-
CTBWI, BK/IHOYasA 6€30MacCHOCTb CUCTEM MaLLWH, KOH(PUAEHLMANBHOCTb faH-
HbIX, NepBOHaYasibHble MHBECTULMOHHBIE 3aTpaThbl, COMYTCTBYIOLLME PacXo-
[bl U OTCYTCTBME 3HaHWI 06 MX NOTEHUMa/IbHbIX NpenMyLLecTBax [2, 3].

HagexxHoe 06Hapy)XeHne NPensTCTBUIA B CEMIbCKOXO3ANCTBEHHBIX YCO0-
BMAIX SBMISIETCA CNOXHOM 3afayeil U3-3a CNOXHON U HECTPYKTYPUPOBaHHOM
npupoapl Takux cped. Kpome Toro, anroputMbl 06yYeHWUs 418 BCeX BO3-
MOXHbIX MPEnATCTBUIA CMOXHbI, MOCKOMbKY MHOIME OMacHOCTU WMEHT
3aMacKMpOBaHHbIA BUA UK CTPYKTYPbl U pa3Ho0o6pasHbl. CyLecTByeT Ye-
Thblpe OCHOBHbIE KaTeropuu MpensTCTBMIA, BCTPEUAOLLMXCA B CE/IbCKOM
XO034MCTBE, BK/IHOYAA MOMOXKMTENbHbIE, OTPULATENbHbIE U ABUXKYLUMECA
NPenaTcTBus, a Takxe AehopMUMpyemMyro MeCTHOCTb [4, 5].

enn paGoTnl: aHaNN3 CEHCOPHLIX MOJANLHOCTEN B KayecTBe BapuaH-
TOB MOBbILLEHNSA 6E30MaCHOCTY aBTOMATU3MPOBAHHBIX CeNlbCKOXO03AACTBEH-
HbIX MaLLVH.

Marepuansl U MeToOuKa HcciaenoBanusi. B paboTe Mcnosnb3oBaHbl
matepuanbl MCCnefoBaHWin uccnegosateneid B 06n1acTu aBToMaTu3aumu
NMPOM3BOACTBEHHbIX MPOLECCOB B CENIbCKOM XO035IACTBE.

Pe3yabTaThl Heeaeq0BaHus U X o0cyskaenue. [1puBesem npenmvyLLe-
CTBA W HELOCTATKM Pas/IMYHbIX CEHCOPHbIX MOLANLHOCTEN /15 BOCNPUATUS
BHELLUHeN cpefbl. BblenstoT crefytowme Buiibl CEHCOPHbIX MOLA/IbHOCTEN:
cTepeokamepsl, JINJAPGI, pagapbl, yNbTpasByKoBble faTUnKK, ToF-Kamepbl
(kamepa BpeMeHU NporneTa), TeNI0BU3UOHHBIE KaMepsbl [6, 7].

CTepeokamepbl BUAEHWS (UKCUPYIOT 4/UHBLI BOSIH B BUAMMOM [uvana-
30He. V306paXkeHuns, KOTOpble OHW CO34at0T, MOYTM TOYHO BOCCO3AAK0T TO,
YTO BUASAT HaLuu rnasa.
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K npenmyLuecTsam mMoafbHOCTY AaHHOIO TUMa OTHOCAT ECTECTBEHHYHO
WHTEpNpeTaLmnio 4ns Nogei, OTHOCUTENBHO BbICOKOE paspeLleHue, 0THOCK-
TeNlbHO BbICOKYH0 4acTOTY AUCKPETU3ALUN.

K HepoctaTkam — PUCK OKKMHO3UW, YYBCTBUTENIbHOCTb K YC/IOBUSM
OCBELLEeHNs,, HM3Kas 3((EeKTUBHOCTb B YCNOBUSX MNAOXON BUAUMOCTU
(poxAapb, TyMaH, AbiM U T. 4.).

LiDAR — 370 onNTHUYecKas TeXHOMOMMs AUCTaHLMOHHOIO 30HANPOBaHNS,
KOTOpas u3MepsieT paccTosHWE UK Apyrie CBOMCTBA Lienn NyTeM ee OcBe-
LLeHns cBeToM. MpenmyLLecTBOM AaHHOW MOAAIbHOCTU OTHOCST BbICOKYHD
TOYHOCTb W BbICOKYIO M/IOTHOCTb, & Takxke Y3KWiA Ny4 cBeTa U ObICTPYIO
pabory.

Pagapbl M3MepstoT PaccTOsHME MeXAY WCTOYHWKOM W 0BBLEKTOM, Bbl-
yucnas Bpems NponeTa 13nyyaemoro curHana v NpUHATOro sxa. OCHOBHbIM
NX NPENMyLLECTBOM ABASIETCA 60/bLUas AanbHOCTb (A0 100-150 m). MaHo-
pamHOe BOCMpuATHe cocTaBnseT 360°, OHa CNOCOOHa 3axBaTbiBaTb MHOXe-
CTBEHHbIE Lenw.

HepocTaTKoM [aHHON MOA&/IbHOCTM ABNSETCS OrpPaHUYEHHOCTb Tpex-
MepHOIi KapTbl, /IY4OM KapaHZAllHOro pafapa, a Takxke C0XKHOCTb 06pa-
60TKN 1 MHTEepnpeTauuy curHanos. Kpome Toro, cuctema He crnocobHa K
06HAPYXXEHUIO MENKNX 06BEKTOB.

YnbTpa3ByKOBOW [JaT4MK UCMO/b3YeT 3BYKOBblE BO/HbI B AManasoHe OT
20 kl'y po 40 kY Ans M3MepeHWs paccTosHUA A0 o6bekTa. PaboTtaet
HafleXXHO B JIH0BLIX YC0BMAX OCBELLEHUA. VIMeeT MUHWUManbHOe BO3Aeit-
CTBUS Ha OKpY>KaroLLyto cpeay. Mpu 3TOM UMeeT MIoXyH fanbHOCTh 06Ha-
py>XeHus 1 paspeLueHue. OUeHb YyBCTBUTENEH K MIABHOCTU W YTy HaK/O0-
Ha K MpensTCcTBUAM.

Kamepbl TOF 13MeparOT pacCToAHWA C MOMOLLBbHO MOZAY/IMPOBAHHOTO
cBeTa Ha OCHoBe npuHUMna ToF. OHWM o6ecneumBaloT npsmble 3D-
N3MEPEHNs He 3aBUCUT OT OCBELLEHHOCTU U TeMMepaTypbl. Y HUX OTCYT-
CTBYIOT NOABWXHbIE YacTW. 1pyM 3TOM OHM MMEKOT HU3KOEe paspeLleHue,
orpaHuyeHHoe nose 3peHus (FoOV). Y HUX OTHOCUTENIbHO HEBOMbLLIAA fanb-
HOCTb 06HAPYXXeHUS (3aBUCUT OT MOLLHOCTY OCBELLEHNS).

TennoBM3NOHHasA Kamepa — 3T0 YCTPOICTBO, POpMUpYIOLLIEE TEMI0BOe
n3006paXkeHne 1 1CNONb3yemMoe A1 06HapYXXeHWUs! TEMNI0BOro U3NyYeHus,
MCNYCKaeMOoro BCEMU XMBbIMU cyLlecTBamMu. IMeeT MHBApUMaHTHOCTbL BOC-
NpUSTWS, YCTONYMBA K MblAn U foxato. OBHapy>KMBaeT NOAENA U XXUBOT-
HbIX. HefocTaTkoM ee ABNSeTCA OTHOCUTENIbHO HU3KOE paspeLleHune, HEKO-
TOPbI PUCK OKKJTHO3UM 1 TPYAHOCTUN B KaNMOPOBKe.
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3akouenue. CEHCOPHbIE MOAANbHOCTU AN OBGHapy>XeHWs npensT-
CTBUIA ABNSAKOTCH BaXHbLIM 3/IEMEHTOM COBPEMEHHbLIX TEXHOMOIMIA HaBwura-
UMK 1 6esonacHocT. KOM6MHMPOBaHWE pasnnyHbIX TUMOB CEHCOPOB NO3-
BO/IAET CO3AaBaTh 60/ee HafdeXHble U 3PEKTUBHbIE CUCTEMbI, CMOCOBHbIE
aflanTUPOBaTbCA K PasMyHbIM YCOBUAM OKPYXKatoLeid cpedbl. 37O OT-
KpbIBAET HOBbIE BO3MOXHOCTU KaK B 06/1aCTV pO6OTOTEXHMKM, TaK U B MO-
BCEAHEBHOI XKM3HW NO/b30BaTENEN.

ViccnegoBaHUs BOCMPUSITMSE OKPYXKatOLLEl Cpefbl COCPeAOTOYEHbI Ha
YETbIPEX OCHOBHbIX METOfax: 1CMOo/b30BaHME OAHOMO AaTUMKa BOCTPUATIS
AN 06HapY)XeHWs U M36eraHns NPensTCTBUIA, UCMOb30BaHNE HECKOMbKMX
[AaTYMKOB 4719 0OHAPYXXEHWS U M36eraHms NPensTCTBUIA, Hannyne Habopos
[aHHbIX CeNbCKOXO3ANCTBEHHbIX Cpes, YT0Obl MOMOYbL CMCTEMAaM BOCMPUS-
TNA aBTOMATM3MPOBaHHbIX CEIbCKOXO3ANCTBEHHbIX MawuH 6biTb AOCTa-
TOYHO O6YYEHHbIMW W BMOCNEACTBMM XOPOLUO BbIMO/HATL OBHApPYXXeHWe
NPenATCTBUIA, ANA YIyULLEHUS CUCTEM BOCMPUSTUS aBTOMATM3MPOBaHHbIX
CE/bCKOXO3AMCTBEHHbIX MallWMH OblAnM UCCefOBaHbl BHELUHME CrOCoObI
YAyULLIEHWS MPOU3BOAUTENBHOCTM AaTHMKOB.
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Beenenue. B 06Lem cnyyae Hambonee ugeanbHbIM CNoco60M MpumMe-
HEHWS NeCTULMAOB SBMSETCA PaBHOMEPHOE pacnblieHne Kanesb NecTuuu-
[I0B Ha NNCTbSAX pacTeHuid. OfHaKO 13-3a NPEenATCTBUIA CO CTOPOHbI NNCTLEB
pacTeHUiA Kanam NecTULMA0B He MOTYT PaBHOMEPHO JOCTMraTb 06emx CTo-
POH KPOHbI PacTeHWiA, YTO NMPUBOAMT K MIOXOM PaBHOMEPHOCTMW pacnpege-
NeHWs NecTMUMAOB W, Kak CnefcTBue, K HU3KOM 3heKTUBHOCTM 6OpbLOLI C
60Ne3HAMM 1 BPEAUTENAMU HA NINCTbSAX MAOAOBbLIX AEPEBLEB, & MHOTAA U K
MONHOM HeaheKTMBHOCTN 06paboTKM [1, 2]. TexHonorms BeTPOBOro pac-
MbINEHUA UCMONL3YET BO3AYLUHbIE MOTOKU ANA MNepemelleHnUs Kanesb ne-
CTMLMAOB, YTO 3HAYUTENIbHO YBENUYMBAET UX MPOHUKAIOLLYIO CMOCOBHOCTb
B KPOHY M/1I0J0BbIX JepeBbeB. ITa TEXHOMOMMA He TO/bKO ONMTUMU3MPYET
3eKT pacnbiNeHns, HO U CNocoBCTBYeT PaBHOMEPHOMY OCEXAEHWIO Ka-
nefb BHYTPU PacTUTENbHOCTU, YTO AenaeT eé 3(deKTUBHLIM CPEeLCTBOM
L1 NOBbILIEHNs PaBHOMEPHOCTMW pacnpeseneHuns nectmumaos [3-5]. 3apy-
6eXXHble y4yeHble NPOBENN PSS UCCNEA0BAHMIA, COCPEAOTOUMB BHUMAHME Ha
pabounx XapaKTepPUCTMKaxX BETPOBbLIX pacnbliMTenei, yaenss 0coboe BHU-
MaHMe TakuM MoKasaTensm, Kak KoauumueHT apeiida Kanenb, paBHOMEp-
HOCTb OCXAEHWS N KOIPMMLMEHT UCNOb30BaHUA NECTMLMAOB. PesynbTa-
Tbl MOKasaiu, 4To, NOMMMO TWMNa MeCTUUMAOB, Bbi6opa 060pyLOBaHUA W
CBOEBPEMEHHOCTM 00pabOTKM, TOYHAs HacTpoika pabounx MapaMeTpoB
pacnbIIUTENs MMEET peluatollee 3HadYeHue Ana APheKTUBHOCTA NpUMeHe-
HUA necTmumgoB [6-10]. CBsi3aHHble 3KCMEPUMEHTbI MOATBEPAMAN, UTO
OMHAMUYecKas HacTpoiika BepTUKaNbHOro pacnpefenieHns nectuumioB B
pacnblnTenie ¢ y4eToM MOP(OIOrMYECKNX XapaKTePUCTUK PacTeHUiA Mo-
XET 3HaYMTENIbHO NOBLICUTL KAYeCTBO 06PABbOTKM.

TexHOMI0rns pacnbieHNs C UCMO/b30BaHNEM BETPOBOI SHEPTMN XapaK-
TEPU3YETCS CBEPXHU3KUM PacX0foM XWUAKOCTU (06bl4HO MeHee 5 n/rekTap)
N MenkuMu Kannamy [11-15]. OHa HenocpeACTBEHHO WCMOMb3yeT Mac/s-
Hble NecTULMAbl B KOHLEHTPUPOBAHHOM BUAE UMW C HU3KUM YPOBHEM pas-
6aBfieHNs, YTO 3HaUMTENIbHO COKpaLLaeT TPaHCMOPTMPOBKY U MPOLECC pas-
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6aBfieHNs BOAHbLIX PeCypcoB, 0COGEHHO NOAXOAMT 4151 3aCyLLNBBIX TOPHbIX
panoHOB M ApYrnX BOAO06GECNEYEHHbIX YCnoBuiA. OgHaKo 3Ta TEXHOMOrns
NoABEPKEHA BANAHUIO METEOPOJIOrMYECKUX YCNOBUIA (TAKUX KaK CKOPOCTb
BeTpa, HanpasfeHWe BeTpa W BO3AYLUHbIE MOTOKM), N M3-3a BbICOKOW KOH-
LIeHTpaLMmn pacTBopa CyLLEeCTBYET PUCK 630MacHOCTK.

B HacTosilLee BpeMs YCTpoONicTBa A5 pacnblieHnsi Mo Cnocoby nepe-
[BVXXEHVS MOXHO Pa3feninTb Ha pyYHble, PHOK3ayHble, KOeCHbIe 1 aBTOMO-
OUNbHbIE; MO MPUHLMMY pacnblieHns OHW B OCHOBHOM [ENIATCS Ha LeHTPO-
6exKHble 1 MHeBMaTUYeckye. LIeHTpo6eXHbIe pacnblinTeNbHbIe YCTPOCcTBa
OCYLLEeCTBAIOT pacrblfieHWe 3a CYET LEHTPOOEXHOW CWbl, CO34aBaeMoit
BbICOKOW CKOPOCTbIO BpALLEHWs, UX KOHCTPYKLMW BK/HOYAKOT AVCKOBbIE,
BMXPEBbIE, BPaLLAIOLLMECS LLIETOYHbIE U APYTME TUMbI, pa3Mep Kanelb MOX-
HO perynvpoBaTb B LUMPOKOM [Mana3oHe 3a CYET W3MEHEHWs CKOpOCTU
BpaLleHunsi [16-18]. MNMHeBMaTM4YeCKOe pacnblieHne, B CBOK o4epefb, 3aBU-
CWUT OT 3HEPrMM CXKATOro BO34yXa, B pe3ynbTaTe Yero 06pasyroTcs Karam
MeHbLLEro pasmepa 1 6oee paBHOMEPHOro pacnpegeneHuns. Cuctemsl npu-
BOZA BKIOYAKOT B Ce0A pasnyHble JOPMbI, TaKne Kak pyyHOiA, aneKTpuye-
CKWIA 1 BeH3nHOBBIV NpuBog [19-21].

B HacTosllee Bpemsi B OTEYECTBEHHOM aKafleMU4ecKol cpede cylie-
CTBYET SIBHbI/i NPOGEN B CUCTEMHbLIX UCCNEAOBaHUAX ONTUMM3aLUW Napa-
METPOB TEXHO/MOMMM BETPOBOMO pacrnblieHns B cafaxX. OCHOBbLIBasCb Ha
3TON cuTyauuu, JaHHOe UCCNefOBaHWE WHHOBALMOHHO MPUMEHSIET METOA
NCMbITaHWIA, aanTUPOBaHHbIX K KPOHE, C akKLEHTOM Ha TpexMepHble CO-
NPSKEHHbIE XapaKTePUCTUKM BO3LYLUHOrO MOAA W Mofis pacTBopa B Npo-
Liecce paboTbl BETPOBOro pacnbinnTens. MyTeM KONMYECTBEHHOIO aHan3a
rpagmeHTa CKOpPOCTM BeTpa, pacnpefeneHns obbema pacrblieHns n npo-
CTPaHCTBEHHOW CTPYKTYpbl KPOHbI NJIOLOBOr0 AepeBa rMy6oko aHanm3mpy-
IOTCA AVHAMUYECKMEe XapaKTepPUCTUKKM OCAXKAEHWS Kanenb. B KOHeYHOM
UTOre CO3faeTCs AMHaMMYecKas MOAENb PEryIvMpoBaHUs NnapaMeTpoB pac-
MbIJIEHNS HA OCHOBE MEXaHWU3Ma OTK/IMKA KPOHbI, YTO NPeLoCTaBseT K-
YEBYID TEXHWUYECKYIO MOALEPXKKY A5 paspaboTKM WHTENNeKTYabHOro
060pyf0BaHUs 415 TOYHOIO NPUMEHEHNS NeCTULUAO0B.

MaTepna.nbl U MeEToAuKa HUccjIeaoBaHusA. 3KcnepmmeHTaanoe
yCTpoicTBO. OCHOBHaA CTPYKTypa pa3paboTaHHO CUCTEMbI PacnblNeHUs C
NCMOMb30BaHNEM BETPOBOIA 3HEPrMM Ans (hPYKTOBbIX Caf0B MOKasaHa Ha
pucyHke 1. Cuctema COCTOWUT M3 YCTPOICTBa Nofgadn Bo3gyxa ¢ 60bLINM
MOTOKOM W KOJbLEBOTO PacnblIMTEIbHOTO MaccuBa. B ka4ecTBe CWIOBOrO
3NeMeHTa MCMO/Ib3YeTCS BbICOKOCKOPOCTHOI OCEBOI BEHTUAATOP C AMaMeT-
pom pabouero konieca 700 MM, KOTOPbIA MPW HOMWHA/LHOW ckopocTu 1400
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06/MVH MOXET €03[aBaTb MOLLUHbIA BO3AYLLUHbLIA MOTOK 06bemMom 12646
M3/4. PacnbliinTesibHas cMcTemMa OcHallleHa 16 cTaHAapTHbIMW pacnblnnTe-
NIAMW C YINOM pacnblieHnsi 60°, KOTOpble WMHTErpMpoBaHbl C yHKLUMEN
npesoTBpaLleHns Kanenb U PaBHOMEPHO PacrofioXeHb! BAOMb BbIXOLHOIO
OTBEPCTMS, 06pasys MOMHbIA KOMbLEBON pacnblIUTENbHbIA nosc. CTaH-
[apTHble paboure napaMeTpbl CUCTEMbI YCTAHOB/EHbI Ha: faBNeHKe pacnbl-
neHus 0,5 MIMa, pacxof OAHOrO pacrbiUTeNsHOro anemeHTa 1,0 f1/MuH,
BEHTUNATOP NOAAEPXMBAET NOCTOAHHYK ckopocTb 1400 o6/MuH, a TecTo-
Basl MOBEPXHOCTb PaCcrofioKeHa Ha OCEBOM PAaCCTOSHUM 2 M OT BEHTUIATO-
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Puc. 1. Cxema KOHCTPYKLMMN OMpbICKVBATENS

W3mepeHue pacnpefeneHns CKopocTu BeTpa. B gaHHOM wccnefoBaHUM
B KauyecTBe 06bEKTa MCNbITaHWUI BbiGpaHbl S6/110HEBbIE fepeBbs. Ha ocHoBe
CTaHJapTOB MEXAYPALbA TUNUYHLIX AOMOHEBbLIX Caf0B B CTpaHe Oblna uc-
Mo/ib30BaHa BbICOKOTOYHAsA CUCTEMA M3MEPEHMUS CKOPOCTWU BETpa C Temnso-
BbIMU Lapamu (paspeLueHve 0,1 mM/c) AN TPEXMEPHOTO CETOUHOTO 13Mepe-
HUA BO3LYLUHOrO nons. KOHKPETHbIW AMana3oH M3MepeHuil BKKoYaeT: 06-
NacTb BbIXOAA BO3JyXa BEHTWNATOPA, & TakkKe TPeXMepHble MNpOCTpaH-
CTBEHHble CETOYHbIE TOUYKM Ha FOPU3OHT/ILHOM PacCTOAHUM 2 M U 3 M OT
LeHTpa BEHTWNATOPa W BepPTUKaIbHON BbicoTe 0-3,5 M (C MHTepBanom
0,2 M) (KaK NoKa3aHO Ha PUCYHKe 2).
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Puc. 2. YCTpOIAcTBO 4151 U3MEPEHHs CKOPOCTU BETpa

[N TOYHOro KOMMYECTBEHHOIO aHann3a XapakTepUCTUK OCaKAeHus
Kanenb Oblna paspaboTaHa cucTemMa TeCTUPOBAHUA MPOCTPAHCTBEHHOIO
pacnpegenieHns ob6bema TymaHa, obnagatoLas CnefyowymMy TEXHUYECKN-
MW XapakTepucTukamu: 1) Pasmepbl TECTOBOW pambl: BbicoTa 4,5 M X Limn-
puHa 1,5 m; 2) KOMNOHEHT ANs HanpasneHUs NOTOKAa: MaccuB L1 Nepexsa-
Ta Kaneflb C paccTosiHMeM Mexgay sdelikamy 50 mMM; 3) YCTpoiicTBO Anis
cbopa: MHOrocnoiHas CTpYKTypa A5 cbopa Bofpl TOAWMHON 250 Mm; 4)
MpyHUMIN U3MepeHns: OTAeNeHNe Kaneb JOCTUIaeTCs 3a CUET BO3MYLLEHUA
BO34YLUHOMO MNOAA Yepe3 HAMpaB/AOWY PeLIeTKy, a KOMMYeCTBEeHHbII
cbOop OCYLLECTBNSETCSA C MOMOLLBIO BbICOKOTOYHON CUCTEMbI MEPHBIX LiW-
NMHAPoB. Ha 0CHOBe JaHHON TeCTOBOW cMCTeMbl 6bl10 NPOBEAEHO OCHOB-
HOe 1cciefoBaHNe MPOCTPAHCTBEHHOTO pPacrpeeneHns ocaxneHns oobema
TyMaHa B BEPTUKa/IbHOM CEYEHWUW Ha PacCTOSHUM 2 M 1 3 M OT LieHTpa BeH-
TunaTopa. B mpouecce TeCTMpPOBaHWA 06ecreynBasiocb CTPOroe COOTBET-
CTBMWE MPOCTPAHCTBEHHBIX KOOPAMHAT M3MEPEeHUsi CKOPOCTH BeTpa U cbopa
o6beMa TyMaHa A4n1s NoslyyYeHUs TOUHbIX JaHHbIX O B3aUMOLEWCTBUK BETpa
1 TyMaHa.

TecTMpoBaHWe OCaXKAeHWA Kamenb B KpoHe. [laHHOe wccnefosaHue
MPOBOAWNOCH Ha CTaHAAPTU3MPOBAHHOW 3KCMepuMeHTanbHOM 6ase Mo Bbl-
pawuBaHnio 16/10Hb, 06BLEKTOM WUCMbITaHWIA ABNSAANCL S6/10HM, CHOPMMPO-
BaHHble B BUAe BepeTeHa, C MapaMeTpamy Nocajku: PacCcTosiHWe MeXay
pagamv 4 M X pacCTosiHMe Mexay pacTeHuamu 1 m. VicnbiTyemble nnogo-
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Bble [ePeBbst UMENV TUMUYHYIO TOHKYH BEPETEHOBUAHYHO CTPYKTYPY Kpo-
Hbl, OCHOBHbIE MOP(OIOrMYeCKre NapaMeTpbl BKIKOYANIN: CPefHss BbiCOTa
pacTeHuns 3,5 M (BbicoTa pacnpeaeneHns seKTUBHON NUCTBbI HMXe 2,2
M), AnaMeTp KpoHbl 1,5 M, BbicoTa cTBona 0,5-0,6 M.

MpeacTaBuTENbHAS CTPYKTYpPA A€peBa NokKasaHa Ha pucyHke 3.

Puc. 3. OnpbIcKuBaTeb U UCMbITaHWNE XapaKTePUCTUK pacrblieHns
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VcnbITaHna NPOBOAMNCL C UCMO/b30BaHMEM pa3paboTaHHON HamMK cu-
CTEMbI PaCMblIeHUs C BO3AYLUHbIM MOTOKOM, C YCTAHOB/IEHHbIMU Crleayto-
WMMKU KNHOYeBbIMU paboumMmy napameTpamu: AasneHve pacnbiiedns 0,5
MTa, ckopocTb BpaLleHus BeHTunsTopa 1400 06/MWH, CKOPOCTb ABVXKEHMS
4,5 KM/4. MeTofuMKa onpeaeneHns XapakTepucTK 0caxaeHms Kanenb: no-
Cfle 3aBepLUeHNst pacnblIMTeNbHbIX PaboT, Mocnie NOMHOrO BbiChIXaHUS BO-
[OYYBCTBMTENILHOTO WHAMKATOpa, 06pasubl cobupannck Ais LudpoBoii
00paboTKM MUKPOCKOMMYECKMX W300paXkeHUiA. KOHKpeTHbI  npouecc
BK/KOYANT: MCMOMb30BaHWEe CUCTEMbI BbICOKOpA3peLlatoLlein MUKpogoTo-
rpamn Ans nonyyeHnUs M300pPaKEHWIA pacrpefeneHns OCaKAeHHbIX Ka-
nenb, NPUMeHeHVe NPOeCCUOHANTbHBIX a/ITOPUTMOB aHaM3a N306paKeHNI
[NS KONMYeCTBEHHOr0 pacyeTa MA0THOCTY MOKPbITUA, U3B/IEUEHNE KIHOYe-
BbIX MapaMeTpoB, TaKUX KaK KO3MULUEHT MOKPLITUSA, C MOMOLLbIHO TEXHO-
Nornii UngpoBoit 06paboTKM N306PaKEHMIA.

PesynbTathl U aHanu3. ViccrnefoBaHve XapakTepucTUK pacnpefeneHuns
ckopocTu BeTpa. lMpu ckopocTu BpalleHus BeHTunsTopa 1400 o6/MuH
CpeHsis CKOpOCTb BO3fyXa Ha KO/MbLEBOM Bbixofde cocTasnsieT 13,42 mi/c.
Mpwv ycTaHOBKe yr/ia HanpaBAstoLweid nnacTuHbl B 15° pacnpeaeneHne cKo-
POCTY BO34yXa Ha BePTUKa/IbHbIX MIOCKOCTAX Ha PacCTosHUM 2 M U 3 M OT
BEHTMNATOPA MOKAa3aHO Ha PUCYHKe 4.
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Puc. 4. Pe3ynbTaTtbl U3MepeHNs pacrpefefieHns CKOpoCTU BETPa: a) Ha PACCTOAHUN 2 M
OT OCW BEHTUNATOPA; 6) Ha PacCTOAHUM 3 M OT OCU BEHTUAATOPA
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B paHHOM unccnefoBaHUM, NPOBELEHHOM C MOMOLLbIO aHanm3a BO3LyLU-
Horo nons (PUCYHOK 4), 6bl10 YCTaHOBMEHO, YTO BEPTUKAsbHBIA NPOdub
pacnpefeneHns CKOpoCTU BeTpa LEMOHCTPUPYET TUMUYHYHO aCUMMETpUY-
HYI0 BEpeTeHOO6pa3Hy XapaKTepuCTMKy. 30Ha MakKCUManbHOW CKOpOCTU
BeTpa (B AvanasoHe BbICOT 1-2 M) COBMAAaeT C BbICOTOM OCHOBHON 30HbI
pacnpeaeneHns BeTBel M NWUCTBbl BEPETEHO0OpPa3HON KpPOHbI M/I0A0BOr0
[epeBa. 3Ta MOAe/b pacnpefeneHns BO3LYLLUHOIO MoToKa COo3faeT uaeasb-
HYO AVHAMUYECKYHO OCHOBY A/11 UMUTALMOHHOIO pacnblieHns. KOHKpeTHO
3TO NPOSIB/ISIETCA B TOM, YTO B 30HE aKTUBHOIO BO3AECTBUSA Ha BbicoTe 1-2
M CKOPOCTb BeTpa YMEHbLUAETCA MO rpagueHTy C YBEIMYEHMEM TFOPU30H-
Ta/lbHOrO PacCTOsHUS; B TO BPEMS KaK B BEPXHEN YacTi KPOHbI Ha BbICOTE
2-3,5 M CKOpOCTb BETpa OCTaeTCA OTHOCUTENbHO CTabWNbHOW. JTO 0C060e
pacnpefeneHne 00yCNOBMEHO TUAPOANHAMUYECKUMUN XapaKTePUCTUKaMU:
KOrja yron Mexay BO3LYLUHbIM MOTOKOM W FOPU30HTaNIbHOM MIOCKOCTHHO
npeBsblwaeT 45°, BepTUKa/IbHas COCTaBnsAoLWas ckopoctu (no ocu Y) AoMu-
HUPYeT B XapakKTepuCTUKax MOTOKa, CMOCOOCTBYSA OCAXKAEHMIO Kaneflb Ha
3aHei CTOPOHE BEPXYLLKMN KPOHbI; KOrAa Yros MeHblle 45°, ropusoHTaslb-
Has cocTasfAloLWwas ckopocTu (No ocu X) UrpaeT 0CHOBHYHO posib, obecne-
YmBasi MonepeyHyo MPOHMKAOLLLYH CNOCOOHOCTb Kanenb B FyCTOl KPOHe.

VccnepoBaHye xapakTepucTvK pacnpegeneHns obbema TymaHa. B faH-
HOM MCCnefoBaHUM NPOBEAEeHbI SKCMEPUMEHTbI MO PErynnpoBaHnio npo-
CTPaHCTBEHHOIO pacrnpefeneHns obbeMa TymaHa npy ONTUMM3aLMM CooT-
BETCTBMSA BO3AYLUHOTO MOAS M (hOPMbl KPOHbI. DKCMepUMeHTbI MPOBOAW-
NMCb NPU (PMKCUPOBaHHbIX MapameTpax: CKOPOCTb BPaLLEHNsA BEHTUISTOPA
1400 06/MVH, yron HaknoHa HamnpaenstoLeid NnacTuHbl 15°, gaBneHve pac-
nblieHns cuctembl 0,5 MIMa (YTO COOTBETCTBYET pacxofdy OAHOro pacrbi-
naowero anemeHTa 1,0 n1/MmH). C NOMOLLBbK WHTENNEKTYaNbHON perynu-
POBKM yrIfia NPOCTPAHCTBEHHON OPWEHTALMWU PAaCMbINAKOLWEr0 3MeMeHTa
[LOCTUTHYTO TPEXMEpPHOe COOTBETCTBME O6Maka OCaXAeHUs pacTBopa W
KPOHbI MN0A0BOr0 fepeBa. PesynbTaTbl SKCNEPUMEHTA MOKasanu, YTo npu
NCMOMb30BaHNM LIECTM TPYMNM PachblSOWMX 3/EMEHTOB C Yyrnamu 22°,
24°, 26°, 30°, 35° 1 45° B rpaUeHTHO NPOCTPAHCTBEHHON KOHMUIypauun
MOXHO [06UTbCA Haunydllero 3gdekta COOTBETCTBUS pacnpeaeneHus
o6beMa TymMaHa W OpMbl KpPOHbI (CM. pUCYHOK 5). 3Ta rpagneHTHas
HacTpoiika yrnoB 3((eKTUBHO peluaeT Npobremy HepaBHOMEPHOrO Oca-
XOEHUA PacTBOpPa, BOHMKAOLLYHO MpY TPagULMOHHOM PaBHOMEPHOM pac-
npeaeneHnun.
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Puc. 5. PesynbTaTtbl U3MepeHust pacrnpefefieHns CKOpoCTU BETPA: a) Ha PACCTOAHUN 2 M
OT OCUW BEHTU/IATOPA; 6) HA PACCTOAHUM 3 M OT OCU BEHTUNATOPA

B naHHOM wccnefoBaHuK, NMPOBEAEHHOM Ha OCHOBE aHasM3a XapakTe-
PUCTUK OCaXAeHWUA TyMaHa (CM. PUCYHOK 6), OblI0 YCTaHOB/IEHO, UYTO Ha
rOPU30OHTAIbHBLIX MO3ULMAX HA 2 M U 3 M OT OCU BEHTUNATOPA KONNYECTBO
OC&X[EHHOr0 pacTeopa AeMOHCTPUPYET BbICOKYHO CTEMEHb COrMacoBaHHO-
CTW C pacrnpegeneHVeM Mosas CKOPOCTM BETpa, NPOsBAAS aCUMMETPUYHOE
BEpPeTeHOOOpa3HOe NPOCTPAHCTBEHHOE pacnpefenieHne. 3Ta Mogenb pac-
NpeaeneHns BeTpa M TyMaHa 00ecrneymBaeT MHTENNeKTyabHOe pacnpege-
NneHue obbeMa npenapara: B 3aBUCMMOCTU OT FpagmeHTa naoTHOCTU KPOHbI
aBTOMAaTWMYECKN PErYNNPYETCA MHTEHCUBHOCTb OCXKAEHUS pacTBopa B Bep-
TUKaNbHOM HanpaBieHUW, YTO rapaHTMpPYeT ONTUMaNbHOE pacnpefeneHue
Kanenb B MPOCTPaHCTBE KPOHbI M0A0BOro AepeBa. KOHKPETHO 3TO NposiB-
nsetcs B cnegytowem: (1) dhopmmpoBaHmne NMUKOBBLIX 30H OCXKAEHWS B Ty-
CTbIX y4acCTKax KpoHbl (Ha BbicoTe 1-2 M); (2) nogaepXxaHue afeKBaTHOro
06beMa 0CaXKAEHUA B Pa3PEXEHHbIX Y4acTKax KPOHbl. DTOT TOUHbIA Mexa-
HM3M COOTBETCTBMSI [03bl M KPOHbI 3HAYWUTENbHO MOBbIWAET 3(h(eKTMB-
HOCTb OC&XAEHWNS MECTULMAOB N BMOJOCTYMHOCTb, 06ecneymBas TexXHNYe-
CKYI0 NOAAEPXKKY /15 TOYHOr0 NPUMEHEHMS NPenapaTtoB B cajax.
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(c) (d)
Puc. 6. TecTupoBaHue XapakTepucTUK Karnesb

PacnpegeneHvie ocaxaeHVs Kanefb B KPOHe. B AaHHOM unccnefoBaHuu,
OCHOBbIBAACL Ha TPEXMEPHOM COBMECTHOM YNPaB/IEHUN BO3AYLLUHBLIM NOSEM
1 MOMEM OCaX[eHUs pacTBopa, Obln MPOBefeHbl CUCTEMATUYECKME Mosie-
Bble MCMbITaHMA. KakK nokasaHo Ha pucyHke 6 (npepcTtaBneH TWUMUYHLINA
obpaseL, 4epesa), C MOMOLLLIO LM(POBOro aHanm3a 13o6paxeHnid BULHO,
YTO OMTUMMW3NPOBAHHAA CUCTEMA PACMbIeHUs LOCTUINA CReAyoLWwmnX npo-
PbIBHbIX pe3ynbTatoB: (1) Ha 06emx CTOpPOHAX /UCTbEB B MPOCTPaHCTBE
KPOHbI HabntofaeTca naeansHoe MOKPbITUE Kanisamu; (2) paBHOMEPHOCTb
pacnpefienieHns ocaXeHna pacTeopa 3HauYMTeNbHO YnydLlumnnacs; (3) koad-
(OMUMEHT Bapuauuy NIOTHOCTU MPUKPENIEHNA Kamefb Ha PasinyHbIX
YPOBHSAX BETBEN M NNCTLEB COCTaBNAET MeHee 15 %. 3Ta XapaKTepucTuka
OCaX[EHNS NO BCell KPOHE MOATBEPXKAAET 3((PEKTUBHOCTb NPELIOKEHHOIO
B [aHHOM WCCMefjoBaHNM MeToAa afanTWBHOMO PacrblNeHns AN KPOHbI,
NPesoCTaBNAd MHHOBALIMOHHOE peLleHne 19 NPeOAoNeHNs TPaaULMOHHON
npo6nemMbl HEPABHOMEPHOrO OCAXKAEHUA HA «MOMOXMUTENbHbIX U OTpULA-
Te/NbHbIX IMCTLAX» B OTPAC/N.
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B faHHOM wccnefoBaHuWM Oblna NpoBefeHa cUcTeMaTuyeckas aHanus
Kanenb Ha 5 cTaHAapTHbIX 06pasuax aepeBbeB (Tabnuua 1). AHanu3 gaH-
HbIX MOKasan: 1) paBHOMEPHOCTb MOKPLITUSA KanasMu B pas/iMyHbIX 06na-
CTAX KPOHbI (MO BEPTUKANN: BEPXHAS, CPELHAS, HUKHSAS; MO ropuU3oHTaN:
neBasi, cpefHss, npasas) Oblna Xopowlelr, Ko3aPhUUMEHTbI Bapuauum no-
KPbITUA Ha BCEX TOUKax 0TOOpa OblNn HUXKe CTaHAAPTHbIX 3HaYeHWIA oTpac-
nn; 2) nog Bo3aencTemem adhekta UAbTPaLMK IMCTBbI NIOTHOCTb Kanesb
B MepuepmiiHbIX 061acTAX KPOHbI 6blna NprMepHo Ha 12-15% Bbile, Yem
B BHYTPEHHUX 06/1aCcTAX, YTO COOTBETCTBYET 6UONOTMUYECKUM TPe6oBaHWAM
60pb6bI C BpeanTenamMu 1 60ne3HAMU. PesynbTaTbl 3KCNepyMeHTa NoLTBep-
OMNW, YTO JaHHAaA cMCTeMa PacrblieHns YCMeLHO peann3oBana aeanbHyo
MOfeNb "BHELLHSAS MAOTHOCTb, BHYTPEHHSS paBHOMEPHOCTL", UTO obecne-
ynno 3alUMTHBIM 3hheKT U NPeaoTBPATIO pacTBOpA.

Ta6nuua 1. CTaTMCTMKA NOKPLITUS Kanismu

JleBas cTopoHa CpefiHsas YacTb IMpaBast cTopoHa
MepepHan 3agHas MepegHsan 3agHan MepefHan 3agHasa
CTOpOHa CTOpOHa CTOpOHa CTOpPOHa CTOpOHa CTOpPOHa
BepxHuii
82.5 23.03 28.33 20.20 36.61 4..06
YPOBEHb
Cpeprinia 93.39 13.61 35.19 8.43 38.36 8.53
YPOBEHb
HwkHui ypoBeHs|  45.18 18.04 19.32 24.13 89.69 6.78

Tabnuua 2. CpefHee 3HauYeHUe KOI(h(MLIMEHTA MOKPLITUS Karisimu

KoaththnLeHT n3MeHunBoCTH
JleBas CTOpOHa B cepegnte Mpasas cTopoHa vI(10%)
Monoxu- |O6parHas Monoxu-  |O6partHas Monoxu-  |O6partHas Monoxwu- O6parHas
TeNbHWIA CTOpOHa TeNbHWIA CTOpOHa TeNbHWIA CTOpOHa TeNbHWIA CTOpOHa
Bepxuuit 54.18 37.61 29.86 126 3158 41.60 1357 15.72
YPOBEHb
Cpearui 53.05 27.21 31.06 26.80 34.93 33.86 11.74 3.96
YpOBeHb
HxHui 53.62 3241 30.46 19.70 33.26 37.73 12.64 9.26
YpOBeHb
KoathuueHt
VN3MEHYMBOCT 0.57 5.20 0.60 7.10 1.68 3.87
cvl(10%)

3akaiouenne. B JaHHOM MCCNEA0BaHUN MPEANOKEH METOA OMTNMMU3a-
UMM pacrbiieHnst B Cafax Ha OCHOBe ajanTauun K (hopMe KpOHbI: BO-
MepBbIX, UCMOMb3YETCS PErynMpyemasi Hanpaensiollas cucTemMa Ans AvHa-
MWYECKOTO KOHTPOMS pacnpedenieHns BO3AYLUHOMO MoAs, YTO MO3BOASET
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[0CTUYb ONTUMA/IbHOTO COOTBETCTBUA MPOMUAS CKOPOCTY BETPA U KOHWYe-
CKOW (hopMbl KPOHbI, 06ecrneunBasi TOHHOE COOTBETCTBME MEXAY CNOCO6HO-
CTbHO BO3JYLUHOIO MOTOKA K TPaHCMOPTMPOBKE W GMOMACCOW KPOHbI, YTO
3HaUUTENBHO YBENMUMBAET FNYy6MHY NPOHWKHOBEHUS Kare/b U COrfacoBaH-
HOCTb MPOCTPAHCTBEHHOTO MOKPbLITUSA; BO-BTOPbIX, C MOMOLLbIO WHTEN/EK-
Tya/IbHOW PErynnpoBKN Yrfia HanpasneHWs pacnblisiowero ycTpoincTea
CO3[aeTcA ONMTUMaNbHOE NMPOCTPAHCTBEHHOE COMPSXEHME MEeXAY 06/1aKoM
OCaXJeHNs pacTBOpa W TPEXMepHOW (POPMOI KPOHbI, YTO 3(PGEKTUBHO
YNyyLlaeT PaBHOMEPHOCTb MPWIMMAHWUA Kanefb U KO3(pULMEHT addek-
TUBHOIO OCAXAEHWA B Pa3/INUHbIX 30HAX BHYTPU KPOHbI.

B KOHeYHOM uWTOre, B peXKvMe COBMECTHOrO PerynvMpoBaHvs BeTpa U
TyMaHa, Korfa BO3[yLUHOe Mosie W None pacTBopa JOCTUralT COCTOSHMA
COOTBETCTBUS KPOHbI, 06 CTOPOHbI /INCTHEB BEPXHETO, CPEAHErO U HUXKHE-
ro YPOBHEM, a Takxe BHYTPEHHWE U BHELLUHWE CTOPOHbI NOMyYatoT naeasnb-
HOE MOKPbITUE KansaMU, KOSMMPULIMEHT BapuaLum pacnpegenieHns ocaxzie-
HWA PacTBOPa 3HAYNTENbHO CHUXKAETCH, a 00Las paBHOMEPHOCTb OCTMra-
€T ONTUMa/IbHOTO YPOBHS.
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CYXAPEBCKWW B. b., KO3E/TH. .

MNOBBIIHEHUE PABHOMEPHOCTU PACIIPEJAEJIEHUSA
TBEPJIbIX MUHEPAJIBHBIX YJIOBPEHUI
HEHTPOBEKHBIM PA3BPACBIBAIOIIIUM JUCKOM
Hayunwuii pyxogooumens — JIEBYYVK B. A., KaHO. mexH. HAYK, OOyeHm
Benopycckas rocyaapcTBeHHas CeNbCKOX03AACTBEHHAS aKafemus,
"opku, Pecny6nuka benapycb

Beenenue. 3PNEKTUBHOCTL WCMOMb30BAHUA MUTATE/bHLIX BELLECTB
MUHEPa/IbHbIX YA06PEHW CeNbCKOXO3ANCTBEHHbIMU KyNbTypamMmn 3aBUCUT
OT PaBHOMEPHOCTU UX pacrnpegeneHnus no noBepxHoOCTH noyssbl. Mpn Hego-
CTaTOYHOM KONM4ecTBe YA0OpeHUii Ha OTAENbHbIX y4YacTKaxX NpPOUCXOAMT
CHMXeHMe ypoxkaiiHocTu [1-3]. HepaBHOMepHOe pacnpefeneHue ynobpe-
HUIA MalLMHaMK C LEHTPOBEeXHbIMM annapaTtaMy BCTPEYaeTCs OYeHb YacTo.
Mo3TOMy MOBbLILWEHNE PaBHOMEPHOCTU pacnpefeneHns TBepLAbIX MUHe-
panbHbIX YA0OPEHNA LeHTPOOEXHBIM pa3bpachiBatOWMM AUCKOM OCTaeTCs
aKTya/lbHbIM BONPOCOM.

Hens padorsi: [10BbILLEHNE PaBHOMEPHOCTM BHECEHWUA MWHEPasbHbIX
YA00pEHNIA.

MaTepuadabl M MeTOAMKA HcciaemnoBanmuii. O030p yeHmpooOedlcHvIx
pasbpacwieaiowux OUCKO8 pacnpeoeieHus meepovix MUHEPAIbHbIX YO0Ope-
nuti. Pa3bpacblBaroLLmii ANCK OTHOCMTCA K MallyHam A1 OAHOBPEMEHHOI0
BHECEHUS Pa3/IYHBIX CbIMy4nMX MaTepuanos, HanpuMep, rpaHyNMpoBaHHbIX
maTepranoB ((hocopHbIX MUKPO3EMEHTOB) YAOOPEHWIA U CEMSH 3epHO-
BbIX Ky/bTyp. ArpOHOMUYECKOI HAYKOI fjoKa3aHo, YTO Npu Nnocese 3epHO-
BbIX Ky/bTyp HEOO6XO0AMMO OfHOBPEMEHHO BHOCUTL (POCKOpPHbIE yao6pe-
HWs. 3TO AaeT NpubaBKy ypoxKaliHOCTK 3epHa 2—4 u/ra [4].

I3BeCTHbI pa3bpacbIiBaTenn CbiMyyMX MaTepuasoB, MMeloLwye pabouyve
OpraHbl B BMAE BpaLLarLLMXC ABYXANCKOBLIX paboynx OpraHoB C jonat-
KaMmu (Tvna «b6ennybero» koneca) [1]. HegoctaTKOM 3TOW KOHCTPYKUMU
ABSETCA TO, YTO U3-3a BPALLEHMS JaHHOro paboyero opraHa B BepTMKaslb-
HOW N/IOCKOCTM B HEro 3aTpy4HeHa nojaya BbICEBAEMOro MaTepuana, a Tem
6onee [ByX pas/MyHbIX MaTepuanoB. Kpome TOro, pesko BO3pacTaeT He-
PaBHOMEPHOCTb MX pacnpefeneHns 13-3a pasHbIX (PU3NKO-MeXaHNYeCcKnx
CBOWACTB BYX CblIMy4nX MaTepuasios.

TakKe HefoCTaTKOM pasbpacbiBaTeneii ¢ TakKMMU pabounmmm opraHamu
Npy BHECEHUW ABYX Pa3/IYHbIX MaTEPUaN0B ABNSETCA HEPaBHOMEPHOCTb U
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LUMPWHA pacrnpeeneHns CbiMyynx MaTepranoB ¢ HEOAMHAKOBLIMU PU3NKO-
MeXaHWYEeCKUMI CBOMCTBAMM.

[oKa3aHo, 4To Npu BHECEHUW [BYX Pa3/IMYHbIX MATEPMAIOB C HEOAMHa-
KOBbIMU (PU3NKO-MEXaHUYECKUMMW CBOMCTBAMU PaBHOMEPHOCTb pacnpege-
NEHUst KXKAO0ro OTAEbHOTO MaTepuana pasHas, a Takke pasfMyHon MOXeT
6bITb U LLUMPWHA UX BblGpoOCa.

bonee pasHOMepHoe pacnpefeneHve ABYX Pas/NYHbLIX CbINyyux mare-
pUanoB MOXHO OCYLLECTBUTb CABOEHHbLIMU LEHTPOOEXHLIMU AUCKaMu,
YCTaHOBNEHHbIMMW Ha OfHOW ocu. Kaxablil 0TAe/bHbIA ANCK pacnpeaenset
OAMH CbiNyynii MaTepuan nam cemMeHa 0fHOM CeNbCKOXO3ANCTBEHHOW Ky b-
Typbl.

Pe3yabTaThl HccaeqoBaHus U X o0cy:xkaenue. 3ajadyaMmu npegnarae-
MOr0o YCTPOICTBa ABNSKOTCA MOBbILLEHWE PABHOMEPHOCTW pacrnpeaeneHms,
Nony4YeHe OAMHAKOBOM LUMPUHBLI 3axXBaTa ABYX PasMyHbIX CbiNyynx ma-
TepyasioB Npu O4HOBPEMEHHOM WX BHECEHUM, & TaKXKe YPOXKANHOCTMN Cefb-
CKOXO3AMCTBEHHBIX KYNbTYP.

TexXHOMOrMYeCKUiA NPOLLeCC pacnpesenieHns ABYX PasnyHbIX ChIMyynx
mMaTepranos pa3bpacbiBarowyM AMCKOM OCYLLECTBMISET Crefyrowmm obpa-
30M (PUCYHOK).

1 g1 2] & 2
L

Puc. TexHOMoruyeckuii NpoLece pacnpeaeneHus Chimyumx MaTepuaion
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MwuHepa/ibHble YA0OPEHUS M 3epHO OAHOBPEMEHHO MOoAaroTCs Ha 06a
[NCKa, BEPXHWIA I N HWKHWIA 7. 3epHO Yepe3 OTBEpPCTME 5 NOMOro Hanpas-
NAOLLEro KoHyca 10, 3aKpenneHHoro B LIEHTPe BePXHero gucka 7, nogaetcs
Ha HWKHWIA AnUCK 7. MuHepanbHble YA0OGpeHWs NOAatoTCcs Ha BEPXHWUIA
OMcK 1 LeHTPoBeXHOro paboyero opraHa. 3epHO, HarnpaBneHHOe Ha HUX-
HWIA OWCK 7, CKaTbIBAETCA MO MOBEPXHOCTM CTYMeHYaToro Lenutens 6 u
MOCTyMNaeT HeMmocpefCTBEHHO Ha MOBEPXHOCTb HWDKHEro gucka 7. 3aTem ¢
MOMOLLLI0 LIEHTPOBEXHbLIX CUT MepeMeLLaeTcs K sionatkam 2, nocne Yero,
[BVrasicb BAOMb NOMNaToOK 2, BbIOPAChIBAETCS C HXKHENO AncKa 7 1 pacrpe-
[lenseTcs no noBepxHocTu nons [5].

[Ba Nnockmx gucka ¢ nonatkaMu yCTaHOBMEHbI APYT Hafj ApYroM, e-
CTOKO COefMHEHbI MeXfAy C000i. B LeHTpe BEPXHEro AMCKa BbIMOAHEHO
CYMMETPUYHOE KOHLEHTPUYHOE OTBEPCTUE, & B LIEHTPE HWXKHEro Aaucka
YCTAHOB/IEH CTYMEHYaTbIi KOHUYECKUiA fenuTenb. Mpuyem SUCKWM MMELOT
pasHble AuaMeTpbl: BEPXHUIA AUCK UMEET GOMbLUMIA AMaMETP, a HWKHUIA —
MeHbLUWIA [6].

3akaouenue. [1pevMyLLECTBO MpPeAnaraeMoro LeHTPO6eXHoro pas-
BpacbIBatOLLEro AucKa 3aKnoyaeTcs B 60/1ee paBHOMEPHOM pacnpeseneHmn
OAHOBPEMEHHO ABYX PasHbIX MO (PU3NKO-MEXAHUYECKUM CBOWCTBAM CbliMy-
YMx MaTepMasioB, HanpyuMep, CTapTOBOM [03bl MUHePa/IbHbIX YA0OPEHUI 1
CEMSIH 3ePHOBbLIX Ky/bTyp, 3a CYET Yero MOBbILIAETCS YPOXKaliHOCTb MO-
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TUMAHOBCKWI [1. C.

PA3BPABOTKA I'N1YBOKOPBIXIUTEJISA

HA BA3E IPABOOBOPOTHOTI'O IVIYT'A

Hayunwuii pykogooumens — JIEBYYVK B. A., KaHO. mexH. HAYK, OOyeHm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. [1py eXKerofHoi Bcnallke Ha OAHY U Ty Xe rny6uHy obpa-
3yeTcs My)XKHas MOJOLIBA, KOTOpas NpeAcTaBnsieT 60MbLUy0 OMacHOCTb
[N HOPMaNbHOTO POCTa PacTEHWIA. YNNOTHEHHBIA NOANAXOTHBbIA CMoi co-
3[1aeT Cepbe3Hble MOMEXM AN MPOHWKHOBEHUS KOPHEN pacTeHWii B 6onee
rny60KuMe Cion MOoYBbI, a TAKXKe 3aTPYAHSAET NOCTYNAeHWe TPYHTOBOW BOAbI
B MaxXOTHbIA ropn3oHT [1-3].

Oc06eHHO BpefHOe BAMAHUE MYXHAsA NOAOLLIBA OKa3blBAaeT Ha pesy/b-
TaTbl TaKMX NPOrPECCMBHBIX TEXHOMNOIMIA 06PaboTKM MOYBbI U NOCEBa, Kak
No-till n Strip-till. Mexgay Tem 4TO6bl CHU3WUTL 3aTpaThl Ha BO3AE/bIBAHME
3epHOBbIX KY/bTYp, TakuMe TeXHoMorum Hanbonee BocTpe6oBaHbl. [11s Hac
CerofHs CHWkKeHNe cebecToMMOCTM MPOAYKLMM pacTeHUEBOACTBA TakXe
akTyanbHo. Takum 06pa3om, Npy Nepexode K MUHUMaIbHOM U 0COBEHHO K
Hy/eBoi 06paboTKe NOYBLI 0653aTE/IbHON MaLLMHOWA B TEXHONOTUW CTaHO-
BUTCS Fly6OKOPLIXIUTENb.

My>kHyt NOAOLUBY CneayeT paspyLuaTb, NPYMEHSS CreLain3npoBaH-
Hble MalUMHbI — FTy6OKOPLIXINTENN, KOTOPbIE AOMKHLI, KPOME TOr0, pbiX-
NNTb 1 Apyrne Caou noysbl Ha rny6uHy ao 50-60 cm.

Ilean padorer: PaspaboTka ry60KopbIXMTens Ha 6ase MMEeOLLEerocs B
HaLlleM X03sicTBe NpaBoobopoTHoro nayra MJ/1H-5-35.

OcHoBHast YacTh. BbITyeT MHEHVe, YTO AN PbIXIEHWS MIYXHOR Mo-
[OLUBbI MOXHO MPUMEHWTb UM3e/bHbIA KynbTueaTop. OHAKO ycTaHOBne-
HO, UTO YM3e/bHble KY/bTUBATOPbI HE B COCTOSIHUW PaspbiXUTb MYXHYHO
NoAoLLBY.

Bbinyckaemble B benapycu 1 fOCTYMNHbIE [TyOOKOPbIXANTENN MUPOBbIX
Npon3BoAuUTeNeil HEOBOCHOBAHHO [OPOrK, YTO AefaeT MpobaemaTuyHbIM
MX OKYMaeMOCTb MPU KpaiHe BLICOKMX PUCKaX HeOMOSYyHYEHWUs YpOXKas
Ky/nbTyp BCNEACTBME NPUPOLHO-KIMMATUYECKMX (PAKTOPOB.

Mo3ToMy, MPMHMMAs BO BHUMaHWE, YTO F/Ty6OKOe pbIX/eHNe — HEO6XO-
OMMOCTb, a TaKKe HY)XAasCb B CMeLMann3MpoBaHHbIX AOPOrMX MalluHax,
crnegyeT U3bICKaTb BO3MOXHOCTb Pa3pabOTKM M LUTYYHOrO MPOM3BOACTBA
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rnyGOKOpbIXNTENE Ha 6a3e CeNbCKOXO3AWCTBEHHbIX NpeanpuaTuii. Kak
OCHOBa A1 CO3AaHMA TNyBOKOPbIXAMTENs AOCTaTOMHO XOPOLl OO6bIYHbIiA
MpaBo0OOPOTHLIA NAYT, KOTOPbIE MOKa ELLE B X039ACTBAX MMEKOTCS, XOTA U
B HE60/bLLOM KONNYECTBE.

Pabounii opraH riy60KOpbIXAUTENs COCTOUT 13 ABYX C-06pa3HbIX CTO-
€K C YCTAHOBNEHHLIMU HA HUX HOXXOM W f010TOM. CTOMKN MOXHO WCMONb-
30BaTb CEPUiHbIE OT CTEPHEBLIX /M MApPOBbLIX Ky/bTUBATOPOB.

Jl0N0TO M HOX BbLIMOJSIHEHbI M3 PECcCopbl FPY30BOr0 aBTOMOOWNS, a B
CToliKax npefycMaTpuMBaeTCcA [Ba OTBEPCTMWS, CAyXalivMe ANs YCTaHOBKM
60NTOB NPY MOHTAXKE ee Ha CTOMKy Kopnyca nayra.

CTOVKM 1 [ONOTO COEAMHSAOTCA C MOMOLLbIO CBapKU. CTOMKM U HOX
TaKXXe CBapUBAOTCA, NPeABapuUTENbHO B KaXKAOW CTOKE BblOMpaeTcs nas
nog HoX. Hox 3aTaumsaeTcs Ha 12-15°.

Pbixnutenb, paspyLias nayXHyK nofowBy, Co3AaeT rpebHUCTYH0 no-
BEPXHOCTb fHa 60po3dbl, YTOo 06ecneyvBaeT yBeMYEHUE MNOCTYNAEHMS
BOAbl M BO34yXa K KOPHAM PacTeHWi 1 ynyudllaeT ycnoBus 418 NPOHUKHO-
BeHMst X B 6onee rny6okme cnom nousbl. OAHOW M3 Hambonee BaXKHbIX
0COBEHHOCTEN PbIXNTENS ABNSETCA TO, YTO B MPOLECCe paboTbl OH He Bbl-
HOCMT pa3pbIX/IeHHbIA MOAMAXOTHbIA HEMM0A40POAHBIA CMoA Ha MOBepX-
HOCTb MO/ M HE CMELLMBAET €ro C NaxoTHbIM NN0AOPOAHbIM C/OEM.

ny6rHa 06paboTKM perynmpyeTcs MOIOKEHUEM OMOPHOr0 Koseca.
I"ny6oKopbIXMTeNb 060pYA0BaH MeXaHWYECKO CUCTEMON 3alLuTbl OT Me-
PerpysoK «cpesHoii 601T». OCHOBHOE MNPEMMYLLECTBO pa3paboTaHHOro
PbIXITENBHOIO OpraHa 3aKnto4aeTcsl B TOM, YTO OH MOXET MCMO/b30BaTb-
CA MPaKTUYeCKU Ha Nt06OM MPaBOOOPOTHOM M/yre WM yCTaHaB/IMBATLCS
Ha CBapHY0 PamMHYH KOHCTPYKLMIO, M3rOTOBUTL KOTOPYIO MOXHO CUiaMu
CE/bCKOXO03AMCTBEHHOIO NPeanpusThs.

Baxaouenune. [1py NCNONb30BaHUM Pa3paboTaHHOr0 HaMK PbIXINTEb-
HOro paboyero opraHa K NpaBoOGOPOTHLIM MAyraM MOXHO Mepecbopygo-
BaTb NOCNeHWe B HEJOPOre ry60oKOPbIXNTENN.

NNTEPATYPA
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2. KokyHoBa, /. B. TexHonorus No-till — BaxHeliLlee HanpaBneHne pecypcocbepexeHmns
B pacTeHveBogcTee / U. B. KokyHoBa, E. I'. KoTtoB // VIHHOBauMOHHas Hayka. — 2017. — Ne 2. —
C. 39-41.

3. NleBuyK, B. A. O630p COBpPEMEHHbIX MaLLWH A1 OCHOBHOM 06paboTku nousbl / B. A.
Nesuyk, /1. A. Monosa, H. V. Kosen // NHHOBaLMOHHbIE peLleHns B TEXHONOMMAX U MeXaHu-
3aLMmn CenbCKOX03AMCTBEHHOMO Npon3BoacTBa. — Fopku: BICXA, 2025. — C. 148-153.

96



YK 345.67

BOWTEXOBCKWI M. B., TPO®VIMOB A. A.
HNHEBMATHYECKHW MOCEB MEJKOCEMSIHHBIX KYJIbTYP
JUCKOBbIMHU COITHUKAMMU

Hayunwuii pyxogooumens — JIEBYYVK B. A., KaHO. mexH. HAYK, OOyeHm
Benopycckas rocyfapcTBeHHas ceflbCKOX03AMCTBEHHAsA aKageMus,

"opku, Pecnybnuka benapycb

Beegenune. [ns pelleHns npobnembl camoobecrnieveHnss Pecny6ivku
Benapycb OCHOBHbIMW BMAamMy NPOAOBOMLCTBUS HEOOXOANMO VMMETH eXe-
rogHble BanoBble CO0OpbI 3epHa B 06beMe 10—11 MJIH. TOHH NPU HW3KOM ce-
6ecToMmocTy NpoAyKuUmK. MoceB CenbCKOX03ANCTBEHHBIX Ky/bTyp ABASET-
CSl O/HWUM M3 CaMbIX B&XHbIX 1 OTBETCTBEHHbIX arpOTEXHUYECKUX MPMEMOB.
CBOEBPEMEHHOCTb 1 XOpOLLEee KaueCTBO NoceBa — OCHOBHOE YCMOBYe NOJy-
YEHMS BbICOKOW YPOXKaliHOCTU BCEX CENbCKOXO3SIACTBEHHbIX KynbTyp. Of-
HUM W3 NyTel yBenMYeHUss MPOW3BOACTBA 3€pHA SBNSETCSA MOBbILLEHNE
MPOM3BOANTENBHOCTM 1 KauecTBa PaboTbl CETbCKOXO3SNCTBEHHON TEXHUKN,
3aHATON Ha BO3[e/bIBaHNM U YOOPKE 3epHOBbIX KynbTyp [1-5].

Ileas paGorsr: Llenbio paboTbl ABNSETCA U3yYeHUe 0COBEHHOCTEN Bbl-
CeBa MEe/IKOCEMSIHHbBIX Ky/bTYP AUCKOBBIMU COLUHUKAMM.

OcHoBHast yacTb. O630p eacumenell cCKOpoCcmMu 8030YUHO-CEMEHHO20
NnomMoKa 0OHOOUCK0B8020 cowHuka. BaXXHYIO poNnb UrpaeT racutenb CKOpo-
CTW BO3[YLLUHO-CEMEHHOIO MOTOKA, NpPefHa3HayYeHHbI Ans 6anaHCMpoBaH-
HOrO BbiCceBa 1 60nee TOYHOro BbiCeBa. PacnofioXeHHble NMOA YrioM BHYT-
PEHHME MNIOCKOCTM MEHST BEKTOP ABVDKEHMSI 3epHa. OTO MpUMBOAWT K
TOPMOXXEHMIO BXOAALLEr0 NOTOKa. MpW 3TOM racutenb HamnofHseTcs 3ep-
HOM ¥ B HemM 06pasyeTcs cBoeobpa3Has 3epHOBast MojyLluka. VIMeHHO oHa
NpefoXPaHseT 3epHO OT paspyLUMTENbHLIX YAAPOB O TBEP/ble CTEHKM racu-
Tens. FacuTenu 6bIBaOT YI/IOBbIE MU NPSMOTOYHbIE [6]. MPOMbILLIEHHbIE
KOMNaHWM NpeanaraloT W3roTOBMEHUE FacuTeneil nop WHAMBMAYasbHble
Tpe6oBaHMA 3aKazumka. Mpy 3TOM YUnTbIBAETCS:

— HacbIMHas NIOTHOCTb, Kr/M3;

— rabapuTHas BbICOTa;

— CeYeHMe BXOJHOMO W BbIXOAHOro natpybka (Kpyrnoe wnv Keagpart-
Hoe);

— yron mexay notokamu (415 yrioBoro racutens);

— (PyTEPOBKM Pa3/INYHbIX YacTein racutens;

— aHTUKOPPO3UIAHOE MOKPbITHE.
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Aepomexnuqecmte mpe606aHuﬂ K noceey MEeIKOCEMARHbLX KYIbmyp.
C y4eTOM 0COBGEHHOCTEN NOCeBa, POCTa U PasBUTUA MESIKOCEMSAHHBLIX KYb-
Typ npeanoceBHas 06paboTKa MOYBbI AOMKHA 06ecrnevnTb ONTUMabHYHO
PaBHOMEPHOCTb MO ry6uHe (He MeHee 90 %), AOMNYCTUMblE OTKIOHEHUS
rnyomHbl 06pabOTKM OT YCTAHOB/IEHHOrO 3HayeHUs (nNpu  raybuHe
2—4 MM — He 60nee £1-2 MM) 1 rpebeHNCTOCTb NoBepxHOCTK (Ao 10-15 %
C MaKCVMaJ/lbHO BbICOTOI rpebHeli 4o 5 MM), MENKOLMCNEPCHYHO CTPYKTY-
Py MOBEPXHOCTHOO €105 (KOMOYKM pa3mepom 1-5 MM AO/MKHbI COCTaBAATb
He meHee 80 %, a 50-100 mm — He 60nee 20 %). Komkn pasmepom 6osee
100 MM npu noceBe MeNKOCEMSAHHBIX Ky/bTyp He gonycTtumbl. Mpu nogro-
TOBKE MOYBbl €e BAXHOCTb Ha rnybuHe A0 5 MM [JO/MKHA COCTaBNATb
15-25 %, a Ha rny6uHe 10 mm — go 30 %, NAOTHOCTb MOYBbI B CEMEHHOM
cnoe — okono 1,2-1,3 r/mme [5].

0630p meopemuieckux Uccie008aHull MPAHCROPMUPOBAHUSL 8030V ULHO-
cemenno2o nomoka 6 6opozoku. KauyecTBo 3afenku cemsH B 60po3aku 3a-
BVCUT OT OTKPbITOCTW BO3AYLUHOIO MOTOKA, KOTOPbI/ MOXHO PerynupoBath
BO3AYLLIHOI 3aC/IOHKON. YCTaHOBKA CessikiM Ha TpebyeMyto HOpMY BbiCeBa
MPOM3BOANTCA NMPU NOMOLLYM PYUKM U LWINUHAENSA. [NS HOPMaibHOMO BbiCEBa
OTKpbIBAeTCA BO3AyLUHas Kamepa BbICEBalOLLEro MexaHusma oT 0 go
110 MM. 3aMOpHYH MPYXXMHY YCTaHaBMBatOT B NonoXeHne N (nepecTpoii-
Ky MPOM3BOAAT Npy NycToM ByHKepe). Bo3ayLLHO-APOCCENbHbINA KanaH Ha
BEHTWU/NATOpPE CTaHOBUTCA B MonoxeHue A. LllecTepHs [, nepeBoamTCs B
MO/0XKEHNE «HOPMa&lbHbIN» BbiceB [7]. [N nepexoga Ha MUKPOBbLICEB
HEO6X0AMMO 3afBWKKY (MOLABWKHYIO BTY/KY) YCTAHOBUTb B 3aKpbITOe MO-
noxxeHve. Bo3gyLUHO-APOCCENbHBIA KanaH 3akpbiBatoT. lMepekntovatens
crnegyet nepeBecTy 13 nonoxeHms N B nonoxeHue P u 3amkcmpoBath B
nasy LUeCTMrpaHHOro Baia. B pefyKTope nNprBoAa BbICEBAKOLLErO MEXaHn3-
Ma LuecTepHio [ mepeBecTV M3 HOPMa/IbHOTO MOJIOXKEHMS B MOSIOXKEHME
MWKPOBbICEBa. B cnyyae HenpaBW/bHOMO BbIGOPA peXKMMa 3aC/TIOHKK CEMEHa
6yayT BblgyBaThCs U3 60po3aku [8].

B 06Lem KomnaeKkce TeEXHONOMMYECKMX OnepaLmii U NpreMoB Npu BO3-
[e/bIBaHUN 3ePHOBLIX OYeHb BaXKHOE 3HaYeHMe MMEeeT Takxe MOCeB.
Haykoii 1 NpaKTUKOI YCTaHOB/IEHO, UYTO YPOXKail CeNbCKOXO03AWCTBEHHbIX
KynbTyp Ha 25-30 % 3aBMCUT OT KayecTsa nocesa [3].

MpoaHan“3MpoBaB Hay4YHYK LOKYMEHTaLMIO, AOKMafbl U Hay4Hble CTa-
TbW, MPEAIOXKeHa MOAEepHM3aums, 6rarofapsi KOTOPO MOXHO MOBbICUTb
Ka4yeCTBO BbICEBAEMBIX CEMSH U TEM CaMbIM YAyULWUTb YCOBUSA 415 BbiCe-
BaHUs CEMSIH.
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CyTb [aHHO MOLEepHM3aLMM 3aK/YaeTCs B TOM, YTO HeobXxoaumo
YCTaHOBMTb MeXaHM3M Ha Bbixofe u3 Tpybonposoga. MexaHU3M COCTOUT
M3 OBYX KOPMycoB, B OAHOM OTBepcTusi OyayT cmelleHbl. Heobxogumo
YCTaHOBWTb XKECTKME KPemnsieHus, YTobbl Kopnyca He ABWUra/iIuch, Y4To AacT
BO3MOXXHOCTb KOHTPO/MPOBaTh 3epHa, KOTopble OyayT NPOXOAWTbL uepes
Hero, NOBOPOTOM BTOPOro Kopnyca [9].

3akaouenne. B paboTe M3yyeHbl 0COGEHHOCTU BbICEBA MENKOCEMSIH-
HbIX Ky/MbTyp AWCKOBbLIMM COLUHMKamMK. MpoBeaeH 0630p racuTenein cKopo-
CTW BO3[YLUHO-CEMEHHOI0 NMOTOKAa OAHOAVCKOBLIMI COLUHMKAaMK, TEOPETHU-
YECKMX WCCNeA0BaHUIA TPaHCMOPTMPOBaHMS BO3AYLUHO-CEMEHHOIO MOTOKA
B 60p03aKK. M3yyeHbl arpoTexHWYecKne TpeboBaHMS K MOCEBY MenKoce-
MSHHbIX KynbTyp. MpeanoxeHa MogepHM3auus, 6narogaps KOTOPOi MOXHO
MOBbICUTb Ka4eCTBO BbICEBAEMbIX CEMSIH U TEM CamMbIM Y/yULIUTb YC/OBHS
[N151 BbICEBAHMS CEMSIH.
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YK 631.3:633/635

TYPOJIb M. A.

OCOBEHHOCTHU MEXAHUM3ALIUU B PACTEHUEBO/ICTBE
Hayunwvui pyxogooumens — UBAHYUKOB I'. O., mazucmp mexH. HayK
Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,
"opku, Pecnybivka benapycb

Beenenne. MexaHu3auys ABASeTCA HEOTHEMJIEMOI YacTbi0 COBPEMEH-
HOro pacTeHNeBOACTBa, W OHa UrPaeT BaXKHYHO PO/ib B MOBBILLEHUN NPOU3-
BOAWTE/NILHOCTW TPyAa M KayecTBa CEMbCKOXO3AMCTBEHHON npofykumu. B
Pecny6nuke benapycb, rae cenbckoe X03AMCTBO COCTABASET 3HAUNUTENbHYIO
4acTb 3KOHOMWKW, BHeJPeHWe 3(MEKTUBHBLIX MeXaHU3MOB ans 06paboTku
MOYBbI, MOCEBA, YX0fa 3a KynbTypamu n cbopa ypoxas WMeeT K/loueBoe
3HayeHue. TexHWKa B PacTeHMEBOACTBE [O/KHa 06ecrneumBaTb MaKCu-
ManbHyt0 3(pheKTUBHOCTb Ha BCEX 3Tanax arpapHoro npouecca. TexHuue-
CKOe OCHalleHVe 1 OpraHM3aums MexaHM3MpPOBaHHbIX NPOLECCOB B pacTe-
HMEBOACTBE TPeGYHOT BHUMATENbHOTO MOAX0A4A, C YY4ETOM 0COGEHHOCTel
K/IMMaTa, TUNOB MOYBbI U CNELUUKY BO3AeNbIBaEMbIX KynbTyp [1-3].

Ilear paGornl. Llenblo gaHHOW paboTbl SBASETCA UCCMef0BaHMe 0OCO-
GeHHOCTel MexaHu3auuM B pacTeHueBogcTBe Pecny6nmku benapych. B
YaCTHOCTM, aKLEHT cAeflaH Ha 3(heKTUBHOCTU UCMONb30BaHUSA Pa3NUYHON
CeMbCKOXO03ANCTBEHHON TEXHWKW A1 06paboTKM MOUBbI, NOCEBa, YX04a 3a
KynbTypamu 1 y6opku ypoxas. PaccmatpusatoTcst npobieMbl, CBA3aHHbIE C
BHeApPeHWeM MexaHu3auun 1 NyTu UX peLleHns 414 NoBbIeHns Npou3Bo-
OWUTENbHOCTM M YCTOWYMBOCTM arpapHoro Npon3BoACcTBa.

MaTepuajabl H MeTOAUKA HccaegoBaHuii. [114 AOCTUXEHUS Lenn pa-
60Tbl UCMOMb30BaHbI MaTepuasbl U3 OTKPbITbIX UCTOYHWKOB, BK/KOYas CTa-
TUCTUKY O MexaHu3aLumn CenbCKOro Xo3aicTea B benapycu, oT4eTbl arpap-
HbIX NPeANPUATUN, a TakKe TEXHUYECKME XapaKTepPUCTUKN CeNbCKOXO03AN-
CTBEHHON TEXHWKW, WUCMO/b3YeMOM B pacTeHWeBOACTBE. B mccnegoBaHum
npumeHsanacb MeTOAMKa aHanm3a TeKyLMX NpOoLLecCoB MexaHu3aumn Ha
6a3e KPYMHbIX U MasbIX CeNbX03MNPesnpusaTui, a Takke UyyeHue MHHOBa-
LIMOHHBIX METOLOB, BHeApPSeMbIX A/ MOBbIWeHWUs addekTuBHOCTU. [ns
3TOro NpoBefeH 0630p CYLUECTBYHOLLMX TEXHONOMMIA, BK/KOYAs MCMOMb30-
BaHVie TPaKTOPOB, CEANOK, Ky/bTUBATOPOB, OMPbICKMBATENEN 1 KOM6aAHOB.

Pe3ynbTaThl Hcceq0BaHUS U MX 00cy:kneHue. MexaHusaums obpa-
60TKM noysbl. OAHUM W3 BaXHbIX 3TArOB B PACTEHUEBOACTBE SB/SAETCA
06paboTKa MoYBbI, BKNOYAIOLLAA BCMALLKY, KyNbTUBALMIO, G0POHOBaHME 1
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Apyrvie onepauuv. B Benapycu LUIMPOKO MCMOJb3YOTCA TPAKTOPbI pasfiny-
HbIX MOZeNei ¢ NPULENHbLIMA U HaBECHbIMU opyauaMu. KynbTuBaTopbl 1
Nayrn UrpatoT OCHOBHYHO PO/ib B MOAMOTOBKE MOYBbLI K MOCEBY, B TO BPeMs
Kak 1Cno/b3oBaHWe COBPEMEHHbIX HOPOH MO3BOMSET YAYULINTL CTPYKTYPY
MoYBbl M MOBLICUTL ee aspaunto. CenbCKOXO3ANCTBEHHbIE MPEANnpUATUA
Benapycn akTMBHO MCMOMb3YIOT KakK OTEYECTBEHHYIO, TaK U MMMOPTHYIO
TEXHMKY, YTO MO3BOJISIET ONTUMM3NPOBATL 3aTPaThl HA TEXHUKY 1 3amyacTu.

MexaHuzauust nocesa. [ns 3hpeKTUBHOro Mocesa B PacTEHWEBOLCTBE
NCMO/Mb3YHTCS Pa3NyHble BUAbl CEANOK, BKOYAsA YHUBEPCA/IbHbIE U Che-
LMan13nMpoBaHHble AN8 pasHbIX KynbTyp. B Benapycu Cesnku LUMPOKO
MPUMEHSAIOTCA A4/151 NMOCEBa 3ePHOBbIX, 6060BLIX M OBOLLHbIX KynbTyp. Bax-
HO OTMETWTb, YTO BLIOOP CEANKM 3aBUCUT OT TWMa MOYBLI U OCOBEHHOCTEN
KnuMarta. lMpuMeHeHMe TOYHbIX CEeSSIOK, KOTOpble MOryT PerynnpoBsatb
rny6uvHy nocesa ¥ PaBHOMEPHOCTb pacrpefenieHns CeMsiH, cnocobeTeyeTt
MOBbILLEHVHO YPOXKANRHOCTH.

MexaHu3auus yxoga 3a KynbTypamu. B npouecce pocta pacTeHuin Tpe-
byeTcA  perynsipHoe  MPUMEHEHME  PasAnyHbIX  MEXaHM3MPOBaHHbIX
YCTPOIACTB, TaKMX KaK Ky/bTWBAaTOPbl, OMPbICKUBATENN N OKYYHUKKN. Kynb-
TUBaTOPbI NOMOratoT B 60pb0e C COpHSIKaMK, a OMpbICKMBaTENN 06ecneyn-
BAlOT 3alLMTYy pacTeHWin oT 6onesHeld 1 BpeanTeneil. B Benapycu mucnosnb-
3yeTcs TEXHUKA C PasnMYHbIMKM BUAAMM LUTAHT M HAcOCOB, YTO MO3BONSET
3hheKTMBHO paboTaTb Ha pasHbiXx TuMax noneidl. OCO6EHHO aKTyaslbHO
MPYMEHEHNE MeXaHM3MPOBaHHBIX OMNPbICKMBATENENA B NEPUOA NHTEHCUBHO-
ro pocta KynbTyp, 4TO MOMOraeT CHU3UTbL TPyZ03aTpaTbl U MOBbICUTbL 3¢-
(heKTMBHOCTb UCMO/b30BaHNS CPEACTB 3aLUThl PaCTEHWIA.

MexaHu3auus y6opku ypoxas. BakHbIM 3TanoM mexaHu3aumm B pac-
TEHWEBOACTBE fABNsSETCA YOOpKa ypoxas, KoTopast B benapycum ocyuectens-
€TCS C MOMOLLbK) COBPEMEHHBIX 3epHOYB0OPOYHBIX KOMBaiHOB. KOoM6aiiHbI
MO3BOJIAOT OJHOBPEMEHHO CXUraTh, OYMLLATL M COPTUPOBATb 3€PHO, YTO
3HAUNTENbHO COKpalLlaeT BPeMs M 3aTpaTbl Ha y6opKy. KombaliHbl oTeve-
CTBEHHOr0 MPOM3BOACTBA M 3apyOEXHbIX MapoK UCMOMb3YHTCA B 3aBUCHU-
MOCTW OT MacluTaba NpousBoACTBa M TUMOB Ky/bTyp. B mocnegHue rogpl
HabnoaaeTcs TeHAeHUMS K 0GHOBNEHNIO MapKa TEXHWUKM, YTO CMOCOBCTBY-
€T MOBbILLEHUIO 06LLEN NPOV3BOANTENLHOCTH.

MpobnemMbl MexaHuW3auMu B pacTeHMEBOACTBE. HecmoTps Ha cyule-
CTBEHHbIe AOCTWXEHUSA B 06/1acTU MexaHm3aumm, B benapycu Bce ewe cy-
LLeCTBYIOT MPO6/IEMbI, CBA3aHHbIE C BHEAPEHUEM COBPEMEHHbLIX TEXHOJIO-
ruiA B pacTeHneBoAcTBe. OfHOW N3 HUX SIBMISIETCA BbICOKAs CTOMMOCTb TeX-
HWKW 1 3an4yacTeld, 0COGEHHO ANA MaUlbIX U CPEAHUX X03aiAcTB. Kpome Toro,
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B&XHbIM acMeKTOM SIBNSETCS KBa/M(MKaLmsa 06CMy>KMBaIOLLEro NepcoHana,
TaK KakK HeAoCTaTOK CMeuMasMCTOB MOXET MPUBECTU K Heath(heKTUBHON
3KcnayaTauym TEXHUKN 1 NOBbILLEHHOMY M3HOCY. Takke B psifie PErMoHoB
CTpaHbl HabnoaaeTcs AedUUUT ONpedeneHHbIX BUAOB CheLMann3npoBaH-
HOIA TEXHWKW, YTO OrpaHNYMBaET BOSMOXHOCTM A1 MEXaHW3aL MM HEKOTO-
PbIX onepauuii.

PekomeHAaLMmn No yAyuLIeHN0 MexaHu3aLumy B pacTeHMeBoacTee. s
MOBbILLEHNS 3PGHEKTUBHOCTY MeXaHW3auum B pacTeHMeBOACTBe benapycu
PeKOMeHAyeTCs:

— MHBECTMPOBATb B 06HOB/IEHWE MapKa CefbCKOXO3AMCTBEHHON TEXHU-
KW, YAensis BHUMaHWe Kak 0TeUeCTBEHHbIM, TaK 1 3apy6eXHbIM MOAENAM;

— pasBuBaTb CMUCTEMY MOArOTOBKW M MOBbILEHWS KBa/IM(MKALMN Kaf-
POB 41151 06CNYXMBaHUA 1 3KCMTyaTaUMy MEXaHU3MPOBAHHbIX YCTPOIACTB;

— NPUMEHSTb KOMMNEKCHBIA NOAXO0S, K BbIGOPY TEXHWKM B 3aBUCUMOCTH
OT CrneympuKN arpornpom3BOACTBa, C YYETOM K/IMMATUYECKMX YCOBUIA U
XapaKTepPUCTUK NOYBbI;

— aKTMBHO BHeApsAiTb COBPEMEHHbIE METOAbl MexaHM3aLuu, Takue Kak
TOYHOE 3emMfefenve N UCMONb30BaHME LM(POBLIX TEXHOMOMMIA 411 MOHW-
TOPUHra COCTOSIHNS MOCEBOB.

Bakimouenne. MexaHu3auusa SBNSETCA BaXKHEMLe CcoCTaBnstoLLel
YCMeLLHOro pacTeHMeBOACTBa B Pecny6/imke Benapych. Ee BHeapeHuWe nos-
BOMISIET 3HAYUTENbHO MOBBLICUTL MPOM3BOAUTENLHOCTL TPYAa, YYULMTb
KauyecTBO CeNbCKOXO3AWCTBEHHOM MPOAYKLUUM W CHWU3UTbL TPYAO03aTpaThbl.
BHeapeHve MNpeAnoXeHHbIX Mep N0 OGHOBNEHWID TEXHWKMW, YNyYLLEHUO
NOArOTOBKN KaapoB M 3((heKTBHOMY BbIGOPY 060pYA0BaHMS MO3BOUT
MOBLICUTL 06LLYH0 3WEKTUBHOCTL CENbCKOXO3ANCTBEHHOMO NPOM3BOACTBA
B CTpaHe 1 06ecneymT YCTONYMBOE pa3BUTME PaCTEHMEBOACTBA B OyayLLEM.
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YK 631.333

LWYTOB C. K., KOHI U3A/1, NAH 9Hb3AH

HUCIIOJIb30BAHUE TIHEBMOCHUCTEM

B CESIVIKAX TOYHOI'O BBICEBA

Hayunwvui pyxosooumens — ACTAXOB B. C., 0-p mexH. HayK, npogheccop
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. [THeBMaTNUeCKUe CeANKU MPeACTaBAAOT CO60l COBPEMEH-
Hble BbICOKO3((EKTMBHbIE CENbCKOXO3ANCTBEHHbIE MalUWHbI, KOTOpble
06ecneynBatoT TOYHbIA 1 PaBHOMEPHbI BbICEB CEMSIH Pa3/INYHbIX KYNbTYp.
VX KoUeBoe MPeuMyLLECTBO 3aK/THOYAETCA B COYETaHUM BbICOKO Npoms-
BOAWTENBHOCTK, YA06CTBA 3KCMAyaTaUun U rMOKOCTU HACTPOIKK Mog, pas-
NINYHblE arpoTexHn4eckue ycnosus [1-8].

Bnarogaps “cnosb30BaHUKO MHEBMATUYECKOWA CUCTEMbI pacrnpeaeneHus
CEMSIH, 3TV CEANKN MUHUMU3NPYHOT HEPaBHOMEPHOCTb MOCEBa, YTO CNOCO6-
CTBYET OMTVUMaSIbHOMY Pa3BUTWIO PacTeHWUIi W MOBbLILUEHWIO YPOXKaNHOCTM.
Kpome Toro, OHW OT/IMHaOTCA BbICOKOW afanTUBHOCTLIO — (hepMepbl MOTyT
NErko perynnpoBaTb HOPMY BbiCEBa, FNY6UHY 3afe/lKn CEMSH W LUMPUHY
MEeXAYPAAUA B 3aBMCMMOCTM OT TuMa KyNbTypbl, MOYBEHHLIX YCMOBUIA U
TEXHOMIOrMYECKNX TPeboBaHWiA.

MHeBMaTMUeCKue Cesnkn 0co06eHHO BOCTPeOOBaHbI Cpeay MPOM3BOAY-
Tenel, KOTopble LEHAT TOYHOCTb, HAAEXHOCTb U MPaKTUYHOCTL B paboTe.
VX mpumeHeHve MO3BOJISIET COKPaTMTbL 3aTpaTbl Ha MOCEBHONW maTepwarn,
ONTUMK3MPOBaTb TPYLOBbIE PECYPCHI M MOBLICUTL 06LLYH 3PMEKTNBHOCTb
CeNbCKOXO03AACTBEHHbIX NMPOLECCOB. B yCnoBusixX pacTylumx TpeboBaHUiA K
KayecTBY MOCEBA U KOHKYPEHLMM Ha PbIHKE 3TU MallUWHbl CTAHOBATCS He-
3aMEHUMbIMY MOMOLLHUKaMW AN COBPEMEHHBIX arpapyies.

Heab pa6oTsbl. LIeNbio NCNOMb30BaHNA CEANTOK TOYHOIO BbICEBA ABMSAET-
CAl paBHOMEPHOE pacnpeneneHne CeMsH Mo Moo C 3a4aHHON HOPMOIA Bbl-
CeBa, KOTOpas perynpyeTcsi B COOTBETCTBUM C arpoTEXHUYECKUMM Tpe6o-
BaHVAMU. K/HOYeBbIMM NapamMeTpamMn HacTPOMKM TaKmMX CessIoK SBSKOTCS
KO/IMYECTBO CEMSIH Ha MOFOHHbIA METP W paccTosiHMe MexXay psagamu. JaH-
Hble MalUMHbI 06ecneynBatoT BbICOKYHO TOYHOCTH MOCEBAa Kak B Npefsapui-
TeNbHO 06paboTaHHOM (BCMaxaHHOW M GOPOHOBAHHOM) MO4YBE, Tak U Mpw
1CNOMb30BaHWUM TexHoNorum npsmMoro nocesa (no-till).

MaTepuajbl HCCJIeI0BAHUS U UX 00cy:KaeHne. [19 BbINOMHEHNA BCEX
onepauuii 3a 0AVMH MPOXOA CEANKM MMEIOT CneumaibHble CEKTOPa, BbINOs-
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HAOWME PYHKLMM OTKPbLITUA 60p03abl B MOYBE, A03MPOBaHUA KOMMYECTBa
CEMSIH M X pasMeLLEeHns Ha 3emne, 3aKpbITA 60po3abl U YISIOTHEHNS NOY-
Bbl BOKPYT ceMsiH. OBbIYHO CEANKU MMEIOT eLLe U (YHKLMIO pacrpefeneHms
yA06PeHUI 1 ApYrX NPOAYKTOB, pacnpesenss uUx 3a OfuH Npoxos,.

Cesnky TOYHOrO BbICEBa ABMAKTCSH Hambosnee pacnpocTpaHeHHbIMU B
CTpaHe M NO3BONSAKOT pacnpefenaTb CeMeHa Mo OTAEeNbHOCTM Ha paccTos-
HUW Apyr OT Apyra B psg, YTo 06/eryaeT KynbTypHble 06paboTKM 1 agdek-
TVBHbIN COOp ypoXkas. PacCcTosiH/e MexXay CeMeHaMu U JIMHUM MoceBa 3a-
BUCAT OT >Ke/laeMoii HOPMbI BHECEHUS CEMSIH Ha FeKTap, v AN SOCTUKEHNS
3TUX Leneli CeAnKkn LOMKHbI UMETh CreLyanbHoe YCTPOMCTBO 415 A03MPO-
BaHVA CEMSIH B pe3epByape 1 perynpoBKM SIMHUIA Ha LLaccy.

B cesnkax TOYHOro BbICEBa, NPOAaBaeMbIX B bpasuamm, OCHOBHbIE CU-
CTEMbI [O3MPOBaHMA CEMSAH — MeXaHM4eckas, ¢ nepoprpoBaHHbIM ropu-
30HT&/IbHBIM AMCKOM, W MHeBMaTuyeckas cuctema. O6e cUCTEMbI UMEHT
CBOW NpevMyLLEeCTBa U He4OCTaTKM, HO, KOrAa Aeno KacaeTcs apheKTUBHO-
CTM 3amno/IHEHNS AWNCKOB, HanmbosbLUee NPEMMYLLECTBO UMEeT NHeBMaTuye-
CKas cucTema, B KOTOPOI NPaKTUYeCcKW HeT HefOCTaTKOB B OTOOPE CEMSH,
4TO NPUBOAMT K 6onee 3hPeKTUBHOMY MCNOML30BAHWIO MOCEBHOW MOLLa-
On C Nydlieid paBHOMEPHOCTbIO. B pacnpefeneHMn cemsH B mouse. Elue
OAHVM NPEVMYLLIECTBOM SIBNSETCA 60ee HU3KMIA YPOBEHb MEXaHWNYeCKoro
MOBPEXAEHUA CEMSH, MOCKOMbKY OHU He MOABEpratoTcid MeXaHU4YecKoMy
BO3eliCTBMIO, KOTOPOE MPOMUCXOANT Ha JO3UPYIOLLMX AMCKaX B MaLLUMHAX C
neptopMpPOBaHHLIMK AUCKaMU.

OCHOBHbIMU HeOCTaTKaMU SABAAKOTCA TO, YTO 3Ta cucTema TpedyeT 60-
Nee TLWATENbHOro M CNeuMann3MpoBaHHOrO OOC/TY)XMBAHUS M3-3a MHOIO-
YNCNEHHbIX COEAMHEHWIA N COEAVMHEHMWIA MHEBMATUYECKOW M ruapaBanye-
CKOIi cuCTeM, a Takke 60see BbICOKOI CTOMMOCTM NPMOGPEeTEHNS MO CpaB-
HEHWIO C MEXaHWNYECKMMU CesfiKaMi. B HEKOTOPbIX CPaBHUTENbHbLIX MUCCe-
[OBaHMAX MEXaHNYECKUX 1N MHEBMATUYECKNX CUCTEM MPUOBPETEHME MHEB-
MaTWYeCKO CesiNKM He OMpaBhaHO C SKOHOMWYECKOW TOUKMU 3peHust, Tak
Kak OHa NpeACcTaBnsieT HebOMbLUYI0 pasHULY MO OTHOLUEHMIO K KayecTBy
NPOAO/LHOIO pacrnpefenieHns CeMsH, HO 1MeeT 60MbLUIYI0 pasHULy Mo OT-
HOLLEHMIO K LIEHE MO CPaBHEHUIO C MEXaHWYECKO MALUMHOW C TakuM >e
KO/IMYECTBOM CTPOK.

IMHeBMaTMYeCKME CUCTEMbI MOTYT ObiTb M36bITOYHOIO AaBMEHUA WK
BaKyyMHOr0 Tuna, Npu4yeM MOCNefHWIA siBsieTca Hambonee pacnpocTpa-
HEHHbIM CpefAy OCHOBHbIX MPOU3BOAUTENE. B 3TOI cucTeme BepTUKa/b-
HbIi 4O3MPYIOWMIA AWCK, YCTAHOBMEHHLIA B KaXXAOM MOCaA0YHOM pAagy,
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0T6MpPaeT cemMeHa M3 HEBOMbLUOrO pe3epByapa, PacroNOXXeHHOIO B OCHOBA-
HUK gucka. CemeHa B pe3epByap NOCTaB/SAIOTCS U3 OCHOBHOIO XpaHUMLLa.

OTpuuatenbHoe faBneHue (BakyyMm) OTBeYaeT 3a yAepXKaHue CeMsiH B
OTBEPCTUSX, PACMOIOXKEHHbIX Ha Neputepumn SUCKOB, BO BPeEMS MX Bpallie-
Hus. O6bIYHO AaBMIEHME NOCTYMAeT OT LiEHTPalbHOro BEHTUNATOPA, MPUBO-
OVMOrO B feiiCTBME BaSIOM 0T6OpPA MOLLHOCTM MAW TMAPaBAMYECKOro ABN-
ratensi, MPMBOAMMOIO B AElCTBUE TMAPaBAMYECKOA CUCTEMOI TPaKTopa,
WK OT BEHTU/IATOPOB, YCTAHOB/EHHBIX B K&XKAOW NMMHUM WU NPUBOAUMbIX B
[leiCTBME 3NEKTPOABUTaTENAMN.

OunCTHOE YCTPOICTBO, MU pasfenvTenb, OTBEYaeT 3a yAaleHWe uL-
HWUX CEMSIH, KOTOpble MOTYT 3acTpATb B OAHOM W TOM XX€ OTBEPCTUM [03M-
PYIOLLIEr0 AWCKa, YTO MO3BOMSET 136eXaTb Gpaka CEMSIH U ABOMHbIX CEMSIH.
BaKyyMHbI pexxyLiuii MexaHn3M OTBeYaeT 3a MpepbiBaHWe AeiCTBUS OT-
pULATENLHOMO AaBNEHMS W 3acTaB/isfis CeMeHa MafgaTb NPy MPOXOXKAEHUN
yepes TPY6Ky, Kyfia CEMeEHa OTNPaBSIOTCS 1 OCEfat0T B MOYBE.

TpybKka M30rHyTOI hOopMbl NO3BONSET CEMEHN CBOBOAHO MagaTb, Npu-
[aBasi eMy VMMy/bC, NMPOTMBOMOMOXHbIA ABMXKEHWUIO CEANKW, U3beras oT-
CKOKOB M PUKOLLETOB MpW NageHnu, yiyyllas paBHOMEPHOCTb NPOAO/bHO-
ro pacnpesfeneHns CeMsiH.

Mpy HeO6XOAMMOCTU 3aMeHbI CEMSIH B 3aBUCMMOCTU OT MOCEBHOW Ky/b-
Typbl HEO6X0AUMO BbIOpaTh AMCK C OTBEPCTUAMU, COBMECTUMBIMMW C HOBbI-
MW CEMeHaMM, a TaKXe OTperynvMpoBaTb AaB/ieHVe MHEBMATUYECKOl Cu-
CTEMbI B 3aBUCMMOCTYM OT MAOTHOCTM U Beca CeMsiH. 3TO MpoLeaypbl, KOTO-
pble BbICTPO BbINOIHAKTCS OMNepPaToOPoOM MalLMWHbI.

Mocne Mcnonb3oBaHWs NPK NOCEBE HEOBXOAMMO NPOBEPSTb HEKOTOPbIE
JeTannm Ans Nepuofuyeckoro 06CNYyXMBaHWS CUCTEMbI, yAenss ocoboe
BHMMaHWE MU3HOCY MACTUKOBLIX AeTaneid, KOTOpble KOHTaKTUPYHOT C CeMe-
HaMK, Ha/IMUKIO YTeYeK AABfIEHNs, 3aCOPOB, M3HOCA MK fedopMauumn ce-
MEHHbIX KaHa0B, MNohT B NOALLMMHMKAX OCK.

3akimouenue. COBPEMEHHbIE CESNIKM TOYHOrO BbICEBA MPEACTABASAOT
C0o60Ii BbICOKOTEXHONOTMYHbIE arperatbl, CNOCOGHbIE BbIMOAHATL MOMHbINA
LIMKN MOCEBHbIX OMepaumii 3a 0AMH Npoxo. bnarogaps cneuyanManpoBaH-
HbIM CEKLIMSIM OHM 06ecneynBaroT opMmnpoBaHmne 60po3fpl, TOUHOE A03W-
POBaHMe W pacnpefeneHrie CemsH, 3a4eNKy UX B MOYBY C MOCNEAYHLUM
YNNOTHEHMEM. MHOrve MOfENM TaKKe OCHALLEHbl (YHKLMER BHECEHMS
YA0BPEHWNIA, YTO MOBbLILAET APHEKTUBHOCTb arpOTEXHNYECKMX MPOLLECCOB
1 COKpALLAET KOIMYECTBO MPOX0/0B TEXHWUKU MO NONIO.

Hanbornbluee pacnpocTpaHeHWe B CE/IbCKOM XO03SI1ACTBE NOMYUNAN CEsN-
KV TOYHOTO BbICEBA, KOTOPbIE 06ECNeYMBaOT PaBHOMEPHOE pacnpeaeneHune
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CEMSsIH Ha 3aaHHOM PacCTOSHUM ApYT OT Apyra. 3TO He TObKO ONTUMU3M-
PYeT AanbHenwmne KynbTUBaLMOHHbIE paboTbl, HO U CMOCOOBCTBYET MOBbI-
LUEHNI0 YPOXKAAHOCTM 3a CYET OMTUMA/IbHOTO WMCMO/b30BaHUS MOCEBHbLIX
nnowageii. KnoueBbIM 3/1EMEHTOM TaKMX CESNIOK SBMAKOTCA CUCTEMbI A0-
31IPOBaHMS CeMsH, CPean KOTOPbIX HanboMblUyt 3PHEKTUBHOCTL AEMOH-
CTPUPYET MHeBMaTW4eckas cuctema. Ee npevmyLlecTBa BKIHOUAKOT BbICO-
Ky TOYHOCTb BbICEBA, MUHMMAbHOE MOBPEXAEHWNE CEMSIH U OTCYTCTBME
MPOMYCKOB MpW pacnpefenieHnn, 4To 0becneyrBaeT paBHOMEPHOCTb BCXO-
[0B. VIcno/b3oBaHWE CeANOK TOYHOTO BbICEBA, OCOBEHHO C MHEBMaTuuye-
CKOI cMCTeMOI 403MpoBaHMs, MO3BONSET 3HAYMTENIbHO MOBLICUTL 3(hdeK-
TUBHOCTb MOCEBHbIX PaboT, CHU3WUTb MOTEPU CEMSIH M CO34aTb OMTUMAasb-
Hble YCNOBWS ANS MOMYUYEHNS BICOKMX U CTabWUMbHBIX YpoXKaeB. [JanbHeii-
Lee COBEPLUEHCTBOBAaHME 3TMX MallWMH ByAeT Crnoco6CcTBOBaTb PasBUTUIO
pecypcocoeperaroLLMX TEXHONMOMMA B Ce/TbCKOM X035IMCTBE.
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YK 631.362.3

UXKAH CAHBbAN

AHAJIN3 ®AKTOPOB, IPUHUMAEMbBIX BO BHUMAHUE

B XOJIE OYMCTKH Y CEJIEKTUBHON COPTUPOBKH CEMSIH
CEJIb
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O6paboTKa CeMsH nepep, NMoceBOM SABAAETCS BaXKHbLIM MEPOMpUATUEM
Ce/bCKOXO03AWCTBEHHOr0 MPou3BOACTBa. [py AeTalbHOM aHanuse 3Toro
npouecca [1, 2, 7], kak gns benapycy, Tak 1 gnsa Kutas, MOXHO BblAeNnTb
VXK€ CTaBLUMMM TPagULMOHHBIMI CNOCOObLI NPeAnoceBHON 06paboTKK 3ep-
HOBOro Martepuana: 1) MpoBepKa ero KayecTsa; 2) OYMCTKa 3epHa, COpTU-
pOBKa M OTOOP PenpoayKUMOHHONM ero pakuum — CEMEHHOrO MaTepuana;
3) popaboTka A0 KOHAMLMOHHOIO COCTOSAHMSA (CYLUKa, NPOTPaBAuBaHuE); 4)
XpaHeHWe CeMsH; 5) CTUMYNALMA NpopacTaHWs CEMSH U YCTOWYMBOCTY KX K
60N1e3HAM Nnepes NocesoM.

Cpean 3TOr0 LUMPOKOrO Kpyra MPeAnoceBHbIX MeponpusaTuii obssa-
TeNbHbIM N HEOTHEMJIEMbIM FB/AETCA OUMCTKA U CeNeKTUBHas COPTMPOBKA
CEMEHHOro maTepuana cenbCKOXO03AWCTBEHHbIX KynbTyp [2]. Takaa copTu-
pOBKa [0/KHA MPOW3BOAUTLCA Ha OCHOBAHWMWM psja (hakTopoB, onpenens-
FOLLMX KayeCTBO M NPUrofHOCTb MX K noceBy. K HUM MOXHO OTHECTU:

— eenemuueckue xapakmepucmuxu. OT60p N0 COPTOBbIM MPU3HAKaM U
reHeTUYEeCKON YCTOMUMBOCTM K 0OMe3HAM U BpeauTensm. 3T ke
XapaKTepuUCTUKM ABNAKOTCA OTNPasHbLIMK B orpegeneHun
CpefHecTaTUCTUYECKOro CoCTaBa WX NUTaTeNbHbIX BewecTs. OfHaKo
cllenatb 9T0 BO3MOXHO TOJbKO B 1a60PaTOPHbIX YCN0BUSX;

— JicusHecnocobnocmv u écxodicecms. [POBEPKa CEMAH Ha BCXOXKECTb
Mo3BOJIAET OMNpPeAennTb, Kakasa UxX [ONS U LACT 340pOBble BCXOAbl. AHANN3
OMHAMUKW Pa3BUTUSA BCXOJ0B MOXET XapaKTepun30BaTb MX 3HEPTUIO N CKO-
POCTb MpopacTaHus, OfHAKO Takue WUCCMef0BaHWUs Peann3ytoTcs TO/MbKO B
NnabopaTopHbIX YCNOBUAX;

— enascrnocms. CEMEHa OCHOBHbIX CEIbCKOXO3ANCTBEHHBIX KyNbTYp
[OMKHBI UMETb ONTUMa/IbHYH B@XKHOCTb A4/15 MOCEBa, HYT00bI U3bexarh X
FHMEHWE W YNyUlINTbL MPOPacTaHMe. YPOBeHb BNaXXHOCTU CEMSAH Takxke
B/IMSIET HA WX XpaHeHWe W rpopacTaHue. Hanpumep, onTUMasbHas Bfax-
HOCTb /151 COXpaHeHMs NMOCEBHbIX Ka4ecTsB NPU XpaHeHWU OCHOBHbIX BUO0B
CEMSIH 3epHOBbIX Ky/bTyp aBnseTcs 12-14 %, 3epH06060BbIX — 11-13 %,
TexHuuyeckmx — 7-10 %. Kak npasuio nojobHble nccnefoBaHns NpoBoasT-
A B NabOpaToOPHbIX YCMOBUAX;

— ysem, GHewHUll U0 U yeirocmHocms obonouku. [ATHA, N3MEHEHWe
LIBETA W HapyLLeHne 060/104KN CEMSH MOTYT CBUAETENbCTBOBATL O CHUKe-
HUWN WX XKM3HECMOCOBHbLIMI, NOABEPXKEHHOCTM K 3a60/1eBaHUAM U BO34eW-
CTBUIO BpeamTenein. And gaHHbIX Leneli, Kak npaBwio, NpUMeHsieTcs cre-
LmanbHoe cnekTporpaduyueckoe 060py0BaHNE;

— yucmoma. CeMeHa JO/MKHbI 6bITb CBOBOAHBI OT NPUMECEN, COPHAKOB,
3epeH ApYrux Ky/nbTyp U MOBPEXAEHHbIX 3epeH;
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— pasmep u ¢opma zepua: OT60pP MO pasmepy U Gopme NO3BONSET Bbl-
6paTb OfHOPOAHbLIE CEMEHa, YTO CMOCO6CTBYET paBHOMEPHOMY MpopacTa-
HUIO 1 POCTY PacTEHWIA;

— yoenvnblil gec zepua. 00Nee THKeNble cemMeHa 06bIMHO MMEIOT 6osee
BbICOKYIO 3Hepruto npopactaHus, noatomy macca 1000 cemsaH npu
CENEKTMBHOM UX OTOGOpe MOXET XapakKTepu3oBaTb 00/ee  BbICOKMIA
MOTEHLMaN NX K NPOpacTaHuto.

3akaouenne. AHaM3 BO3MOXXHOCTY y4eTa MPMBEAEHHbIX Bbille (ak-
TOPOB B X0A€ MPesnoceBHOW 06paboTKM 3epHOBOrO MaTepuana noKasblBa-
€T, YTO 0T60P BbICOKOPENPOAYKTUBHOIO CEMEHHOrO MaTepuasa Liefiecoob-
pasHO MPOM3BOAUTL B CMELMAIN3MPOBaHHbLIX CEMEHOBOAYECKMX OpraHu3a-
LmsX, 061aAaroLLMX COOTBETCTBYHOLLEN MaTepuanbHON 1 pecypcHoii 6a3oii.
Mpyv 3TOM 415 NONYYEHMS ONTUMASbHBIX PE3YNbTATOB MO OYMCTKE U Ceflek-
TUBHON COPTUPOBKE CEMSH PasfINYHbIX CEeNbCKOXO3SMCTBEHHBIX KYNbTyp,
B&XKHO Y4UTbIBaTb WX TFEHETUYECKMe, CTPYKTYPHbIE, TUFPOCKONUYECKNME,
NHeliHble 1 BECOBbIE MX OCOBEHHOCTK, a TakXKe YC/I0BMS UX MPOM3BOACTBA.
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CeKumns. Mexanu3auus ;KMBOTHOBOJCTBA H YJIeKTPUPUKAHNA
€eJIbCKOXO0351/iCTBEHHOT0 IPOU3BOJCTBA

YK 628.385

AHNLLEHKO M. L.

METO/JAbl UTHTEHCU®UKALIUU TPOLECCA
METAHOBOI'O BPOKEHU S

Hayunwuii pykoooumens — OCTPEHKO A. A., cm. npenodasamens
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. /IHTEHCUDMKALMA NpoLecca METaHOBOTO BPOXKEHUS MOXET
OCYLLECTB/IATLCA MMKPOGVONOTrNYECKUMM nan KOHCTPYKTVBHO-
TEXHONOMMYECKMMM MeTodamu. lNepemMeLLBaHme ABASETCS KIHOYEBbIM CMo-
COOOM MNOBbILWEHUS 3PDEKTUBHOCTM PaboTbl 6MOrasoBoit yctaHoBKK. Co-
rNacHO NMTepaTypHbIM UCTOYHMKAM, ONTUMaSbHOE MNepemeLuvBaHue cyob-
cTpaTa B MeTaHTEHKe YBeNIMYMBaeT BbIXog 6rorasa Ha 50 % [1-3].

Hesnn padoThl — 0630p U aHa/IM3 CYLLECTBYHOLLMX MYTel NHTEHCU(KKaA-
LMK npoLiecca METAHOBOI0 GPOXKeHUS.

Marepuajbl 4 METOIMKA UCCJIeT0BaHUiA. ABTOPOM CTaTbl GblN U3Y-
YeHbl 1 NpoaHa/IM3MpoBaHbl Ny6AMKaLmK, 3aTparvsatiowye npobnemy uH-
TeHCU(MKaLMmM npoLecca MeTaHOBOTO BPOXEHNS.

Pe3ynbTaThl HcciienoBaHus M HX o0cy:kaeHHe. B HacTosllee Bpems
CyLLEeCTBYeT fiBE Ipynnbl METOAOB MHTEHCU(MKALMM NPOLLECCOB METAHOBO-
ro cbpaxuBaHus: rpynna MUKPO6GMONOrMYECKUX METOAOB M Fpynna KOH-
CTPYKTMBHO-TEXHOIOTMYECKNX METOA0B.

MwuKpoburonornyeckne MeTofbl MHTEHCUGMKaLMKM NpoLecca MeTaHOBO-
ro GPOXKeHMS NpefCTaB/ieHbl CNEAYHOWVMU OCHOBHBLIMU HanpaB/iEHUAMM:
KothepMeHTaLmMsi, NoMyYeHWe HOBbIX LITaMMOB MUKPOOPraHW3MOB, UCMO/b-
30BaHVe CTUMYIMPYHOLLUX [06aBOK, UIMMOGUM3ALMSA.

KotepmeHTaums, T0 eCTb COBMECTHOE COpakuBaHWe OTXOAO0B pacTu-
TEeNIbHOT0 Y XXMBOTHOIO MPOWCXOXAEHUS TEXHOMOMMYECKN onpaBaHa, no-
CKO/bKY pacTUTeNbHbIV CybCcTpaT AaeT 3HaUMTEIbHO 6ONbLUMI BbIXOA OMO-
rasa fno CpaBHEHMIO C OTXOAAaMU XKMBOTHOFO MPOMUCXOXAEHUS, YTO 0ObAC-
HseTCs 60siee BBICOKMM COAEPXKaHUEM Pa3/IMYHbIX PaKTOpOB POCTa, TaKux
KaK, aMMHOKMCNOTbI U peAyLMpytoLLme caxapa.

MepcnekTUBHBIM TaKKe ABMAETCS MOyYeHUe HOBbIX LUTaMMOB MMWKPO-
opraHusmoB  (Methanosarcina, Methanobacterium, Methanospirilium,
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Metanobrevibacter n ap.), 06MafaroWMX MOBbILEHHON CMNOCOGHOCTLIO K
MeTaHo06pa30BaHuI, UCMOMb30BaHKe [06aBOK, CTUMYIUPYHOLWMX NpoLec-
Cbl OKUC/NEHWS, KOTOpble M3MEHSAIOT COOTHOLLEeHWe yriepoga u asota (on-
TUManbHoe cooTHoweHne C/N=20/1-30/1) ¢ Uenblo MHTEHCUUKALMKN NpOo-
Liecca aHaspobHOro copakmeaHus. Takke UCMONb3YHTCA pasnnyHble (hak-
TOPbI POCTa, DEPMEHTbI, 3H3UMbI.

OfHVM 13 Hanbonee 3(PEKTUBHLIX MUKPOOUOMNOTMYECKUX CMNocoboB
YBEMYEHNS OKUCAIMTENbHON MOLLHOCTU TPaAULMOHHBLIX 6GUO3HepreTuye-
CKMX YCTaHOBOK fBMSIETCA NPUMEHEHVe aAre3MoHHON M afcopbLMOHHON
MMMOGMN3aLMKN BMOMACCH HAa MOBEPXHOCTY UHEPTHBIX TBEPAbIX MaTepua-
noB. Mpyn 3TOM MPOMCXOAWUT He TOMbKO YBENUYeHWe KOHLeHTpauuu 6uo-
Macchbl B euHuLe 06bemMa peakTopa, HO U MOBbLILIAETCS YCTOWYMBOCTb MUK-
POOPraHM3MOB K HEraTMBHbIM (PaKTopam OKpPY>KatoLLei cpebl, 4To, npexzae
BCEro, CBA3aHO C oboralleHnem BUAOBOro cocraBa 6UMOLEHO30B. Viccneso-
BaHUAMWU MMMOGWUIM3aLMN MUKPOOPraHM3MOB Ha rensx, membpaHax, BO-
NOKHaX, peLleTKax 3aHUMaloTCs B HACTOsALLLEE BPEMS PAL YUEHBIX.

3HauuUTeNbHbIe Pe3epBbl MHTEHCU(MKALMM MPOLLECCOB NOAYyYeHMs 6Ko-
rasa CKpbiTbl B MPUMEHEHUM Pa3fIMHHOIO POfa KOHCTPYKTUBHO — TEXHO/O-
rMYeCcKMX METOZOB MHTEHCU(MKALMU Mpouecca aHaspobHOro copaxusa-
HUA, TakUX Kak TemmnepaTypa, NepemeluvBaHue cy6cTpata, pasfeneHue
npovecca aHaspobHOro copaxMBaHMa Ha CTaguu, KavyeCcTBEHHas NOArOTOB-
Ka CbIpbs.

ONTUManbHbIA TEMMEPaTypPHbIA PEXMM pasnyeH A1 KaX4oro Bupa
CbIpbs, HO Ha OCHOBaHWM 3MMUPUYECKMX [AaHHbIX Pa3/IMYHbIX YCTaHOBOK,
ONTUMa/IbHbIM AMana3oHoOM TeMnepaTyp 419 Me30(uIbHOro Temneparyp-
Horo pexuma sBnsetcs 34-37°C, a TepmounbHoro 52-54°C. lMcuxpo-
(hMNbHBIA TeMNepaTypHbIA PEXUM CO6MI0JAeTCS B yCTaHOBKaxX 6e3 nopao-
rpeBa, B KOTOPbIX OTCYTCTBYET KOHTPO/b TeMmepaTypbl. Hanbonee MHTeH-
CVBHOEe BblfeneHne 6rorasa B NCMXPOUILHOM PEXMME MPOMCXOANT Mpw
Temnepartype 23°C.

Lna athdpekTBHOM paboTbl 61Ora3oBoi YCTAHOBKM W NOAAEPXKMBAHMUA
cTabubHOCTW npolecca CopaXKMBaHNS Cbipbsi BHYTPY MeTaHTeHKa Heo6Xo-
OMMO nmepemeLumBaHve. [NaBHbIMW LEeNsSMU MepPeMeLLMBaHUS SBSKOTCS:
BbICBOOOXKAEHME MPOM3BEAEHHOr0 61orasa; nepemMeLLIMBaHme CBEXEro cy6-
cTpata u nonynsuuu 6aktepuii (NPMBKBKA); NpeLoTBpaLLeHre GopmMmnpoBa-
HWUS KOPKWM W OCafKa; NpefoTBpaLleHne Y4YaCTKOB pasHOi Temmepatypbl
BHYTPM peakTopa; obecneyeHne paBHOMEPHOTO pacnpeenieHns nonynsumm
6akTepwii; NnpegoTBpaLLeHre HOPMUPOBaHUA MYCTOT M CKOMIEHWIA, YMEHb-
LIaoLMX 3(hPEKTNBHYH NIOLLAAL peakTopa.
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Mpouecc Npou3BoACcTBa 6UOrasa MoXeT 6bITb OCHOBaH Ha pasfeneHunm
NPUPOSHOro HGMOMNOTMYECKOro MpoLecca MeTaHOreHepauum Ha 3 cTaguu:
rmaponms, KucnotoobpasoBaHMe, 0bpa3oBaHMe MeTaHa, b0 Ha ABe CTa-
AUV — TMAPOAN3 U KNCNOTOOOpa3oBaHMe (COBMECTHO C METaHO06pa3oBaHU-
em)].

Mpouecc MoXxeT ObiTb peann3oBaH B COeAMHEHHbIX MOCNef0BaTENbHO
peakTopax, Mbo B OfHOM peakTope, pasfeneHHOM Ha 30Hbl Meperopogka-
MUW. B Uenom, npvmeHeHWe Takol 6UMOCUCTEMbI NMO3BONSET MHTEHCU(ULK-
poBaTtb npotiecc B 2—3 pasa.

Ha aththeKTMBHOCTb PaboThl 6MOra3oBbIX YCTAaHOBOK 60/bLIOE BAUSHUE
OKa3blBaeT npefBapuTeNibHasd MOATOTOBKA MCXOAHOro cybctpata. Uem
MeHbLLE pa3Mepbl YacTUL, OPraHNYECKUX KOMMOHEHTOB UCXOAHOIO ChipbS,
TeM 6OnbLIe UX YAenbHas MOBEPXHOCTb M COOTBETCTBEHHO WHTEHCUBHEE
NPOMCXOAAT MPOLLECChI COPaXXMBaHUS.

B HacTosLLee Bpemsa AN NpuaaHns 6romacce OAHOPOLHOW U FTOMOreH-
HOW KOHCMCTEHLMW UCMOMb3YHOTCA YNbTPa3BYKOBbIE Y TMAPOLNHAMMWYECKME
KaBMTaLMOHHbIE JECTPYKTOPbI.

PesynbTatamn npeaBapuTeNibHON 06paboTKM 6UONOTMYECKOTO Cbipbs
ABNAKOTCSA BbICOKAs CTEMEHb W3MENbYEHUs W TFOMOFeHM3aLyn  CbipbS;
YMeHbLLEHME Meproja cOpaxuBaHus 6GroMacchl W, Kak CneAcTBue, BO3-
MOXXHOCTb CTPOMTE/IbCTBA PEAKTOPOB MEHbLLNX Pa3MepOB; BbICBOGOXAEHE
NPUPOAHBLIX 3H3VMMOB, SB/AIOLLMXCA OMOMOTUYECKUMM  KaTanm3aTopamu
npotecca copaxmBaHus Guomacchl; cTabuimsauus GMonornyecknx npo-
LIECCOB, YTO B LIE/IOM NPUBOLMUT K YBENIMUEHMIO COAEPXKaHUA MeTaHa B 61o-
rase fo 70-75 %.

3axiouenne. VIHTEHCU(DMKaLMA npoLecca nonyyeHns buorasa 3a cHeT
MMKPOBMONOrMYECKMX METOAOB W KOHCTPYKTUBHO-TEXHOMOTMYECKNX pe-
LUEHUIA NO3BOMSAET MOBLICUTL KOIMYECTBO M KavyecTBO BbIpabaTbiBAEMOrO
6uorasa, obecrneymBas 61aroNpUATHbIE YCNOBUA A1 XKU3HELEATENbHOCTM
MWKPOOPraH13moB.
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YK 621.311

BAJTAH B. 4.

OCMOTHUYECKAS DJEKTPOCTAHLUSA

Hayunwiii pykosooumens — [IY3EBUY K. JI., kand. mexu. nayx, doyenm
Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,
"opku, Pecny6nuka benapycb

Beenenue. SNEKTPUYECTBO OAHO W3 BEMYALLMX AOCTUXEHWI YenoBe-
yecTBa. [pUpyYeHHbI 3M1eKTPOH AOCTaB/sSET B HalUM [OMa W KBapTupbl
CBET U TEN/O0, CBA3bIBAET HAC C BHELUHUM MMPOM NOCPESCTBOM CETU UHTEpP-
HET 1 C MOMOLLbH0 TeNnet)OHHO CBA3MN.

Heas padorsl. O630p M aHAIM3 UCTOYHUKOB MOMYYEHUA 3MEKTPUYeE-
CKOWi 3Hepruu.

Marepuajibl 1 MeTOIUKA UccaenoBaHus. PaboTa NOCTPOeHa Ha aHa-
N13e MTepaTypbl N0 BONPOCaM NOJyYeHNs 31EKTPUYECKOR 3HEPTu.

Pe3yabTaTsl ncciienoBanusa u Ux oocy:kaenne. K TpaguLMOHHbIM UC-
TOYHMKAM 3/IEKTPUYECKOW 3HEPrm OTHOCST:

1. Tennosble 3nekTpocTaHumn. TennoBas anekTpocTaHuma (T3C),
3MIEKTPOCTaHLMS, BblpabaTbiBatoLLas 3EKTPUYECKYIO 3HEPTUIO B pesy/bTa-
Te npeobpa3oBaHUs TEMIOBOM 3HEPrvW, BbIAENSIOWENACA MPU CXXUTAHWN
opraHuyeckoro Tornamea. lMepeble TOC nossunncb B KoHue XIX Beka n
Nnony4nnn NpenMyLLECTBEHHOE pacnpocTpaHeHve. B cepeguHe 70-x rr. XX
Beka TOC — OCHOBHOW BWA 3N1EKTPUYECKON CTaHLMWIA.

2. F'mgpoanektpoctaHyuy (F3C). Ha ux gonto npuxoamTes okosno 21 %
BCEW BblpabaTbiBaeMOI 371IEKTPO3HEPT M. KOMMNNEKC COOPYXXeHUIA 1 06opy-
[l0BaHMA, MOCPELCTBOM KOTOPbIX 3HEPrus NoToka Bofbl NpeobpasyeTcs B
3NEKTPUYECKYIO 3Hepruto. Fpu 1X COOPYXEHWU TakXKe HAHOCUTCA Bpep
OKPY>KatOLLIER cpefe: MeperopaxmnBaroTcst Pekn, MEHSETCS UX Pycio, 3aTon-
NATCA LONWHBI peK. BaxkHelwas 0C06eHHOCTb TMAPOTEXHUYECKMX Pecyp-
COB B CpPaBHEHWU C TOM/IMBHO-3HEPreTUUECKUMU — UX HEMNpepbiBHOE BOC-
CTaHOBJIEHNME.

3. ATOMHble anekTpocTaHuun (A3C). Ha nx Jono NpUXoaUTCS OKOJOo
17 % Bcell BbipabaTblBaeMOW 3NMEKTPOIHEPTUN. DNEKTPOCTaHLUMA, B KOTO-
poli aTOMHas (s4epHast) SHeprus UCnonb3yeTcs A5 NoNyYeHUs aneKTpude-
CKON. [eHepaTopoM 3Heprum 34ecb ABNAETCA aTOMHbIA peakTop. Tenso,
BbleNIIeMOe B HEM B pe3y/ibTaTe LenHOW peakumu geneHns sgep, npeobpa-
3yeTcs B 9NeKTPO3Heprmio. ASC paboTaloT Ha A4epHOM roptoyeM (ypaH,
MAYTOHWA W [p.), MMPOBbIE 3aMacbl KOTOPOrO 3HAYMUTENbHO MPEBbILLAIT
3anacbl opraHuyeckoro Tonnuea [2, 3, 6].
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Hapsgy ¢ TpagWUMOHHOW 3HEPreTUKOW, LUMPOKOE pasBuTMe Moay4umnia
anbTepHaTUBHas (HeTpaanLMOHHas) aHepreTuka [1, 4].

OcMOoTHYECKas 31eKTPOCTaHLMA paboTaeT 3a CHET paboTbl (IM3NYECKOrO
apekTa — ocmoca. 3aKIHOYAETCSH OH B NMPOCTOM SBNEHUN: B ABYX pPacTBO-
pax pasHoW KOHLEHTpauuK, MOMELLEHHbIX B COCYA C MOYNPOHULAEMON
(NpoHMUaemoin ToNbKO Ans MOSEKyN pPacTBOpUTeNs) MembpaHoi, cnycts
HEKOTOpOe BpeMs NOSBSETCA PasHOCTb YPOBHe. B 40CNOBHOM nepeBoje ¢
FPEYECKOTO A3bIKa 0CMOC — ITO TOJTYOK, AaBJieHue [5].

Ecnu B cocyq c neperopofKoii MOMeCTUTb MOPCKYIO U NPECHYH0 BOAy,
TO 3a CUET PasHOi KOHLIEHTpaLMM pacTBOPEHHbLIX COMeli MOABASETCA ocMo-
THYeCcKoe JaBjieHHe VI YPOBEHb MOPCKOW BOAbl MOAHMMETCA. Mosekynbl
BOAbl MepeMeLLatoTcs U3 30HbI BbICOKON UX KOHLEHTpaLun B 30HY pacTBo-
pa, re NpMmecei 60bLLe, a MOSIEKY/ BOAb! MEHbLLE.

PacueTbl NOKa3bIBAKOT, YTO NMPU CONEHOCTM MOPCKOI BoAbl 35 r/nnTp 3a
CYeT ABMIEHMA OCMOCa COo34aeTcs nepenag gasneHus 2 389 464 lNackans
Nnn 0Kono 24 atmocgep. Ha npakTuke 310 3KBMBAIEHTHO MIOTUHE BbICO-
Toli 240 MeTpOB.

HecoMHeHHbIM MPEUMYLLECTBOM TakOro WCTOYHMKA 3/71eKTPUYECKOi
3HEeprum, B OT/IMYME OT BETPA U COJHLA, ABMSETCA ero HemnpepbIBHOCTb U
BO30OHOB/SEMOCTb C HE3HAYMTENbHLIMU CE30HHBIMU KonebaHuAMM. Takxke
MpW 3TOM OTCYTCTBYET NapHWUKOBbIA 3(hheKT.

[ns npoBepku TeXHOMOrUM MOYYeHWs 3HepPrum oT 3gpekTa ocmoca B
2009 rogy 6blna NoCTpoeHa W1 3anyleHa nepsast B MUPe 3KCNepUMeHTas b-
Has ocMoTHYeCKas JIEKTPOCTAHIIUA.

Kommepueckasi NpUB/EKaTeIbHOCTb CTaHUMA Ha4YMHAeTCsA ¢ 3 deKTnB-
HOCTM Cbema MoLLHOCTM 6onee 5 BT ¢ KBagpaTHOro metpa mMembpaH. Ha
HOPBEXXCKOW CTaHUmMM B TodTe 3TO 3HauYeHWe efsa npesbillaeT 1 BT/M2,
Ye MCMbITbIBAOTCA MeM6paHbl ¢ 3(hdeKTUBHOCTLIO 2,4 BT/M?, a K 2025
rofly 0XKnaaeTcs AOCTVKEHNE PEHTAOENIbHOMO 3HaueHNs 5 BT/m2.

PaboTasi ¢ MaTepuasiamMn Ha OCHOBE YrepoAHbIX HAaHOTPYG6OK, YueHble
nonyumnn Ha obpasuax apReKTUBHOCTL O0TOOpa 3HEPrMM OcMoca OKOJOo
4000 BT/M2. A 3TO y)Xe He NPOCTO PeHTa6esbHO, a NPEeBbILLAET IPGEKTUB-
HOCTb MPaKTUYECKM BCEX TPAANLMOHHBLIX UCTOUHMKOB 3HEPTUMN.

Ewe 6onee BneuaTnstoLye NepcnekTyBbl 06eLLaeT NpMMeHeHWe rpage-
HOBbIX M/EHOK. MembpaHa TO/LWMHON B OAUH aTOMHbI/A C/OA CTaHOBUTCA
MOTHOCTBLIO MPOHMLEMA AN MOJIEKY/T BOAbI, 3aAepXXvBas Npyu 3TOM /iH00ble
apyrvie npumMecn. 3PGEKTUBHOCTL TaKOrO MaTepuana MOXET MpeBbIwaTb
10 kBT/M%. B roHKy MO CO3faHuUi0 MeMGpaH BbICOKON 3(i(EeKTUBHOCTM
BK/TOUMANCH BefyLLMe KOpropauyun AnoHnm n AMeprKu.
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MOMMMO OYEBUAHLIX IKOHOMUYECKMX MNPOBIEM C peHTabesbHOCTLIO
MeMbpaHbl OCMOTMUYECKas 3/IEKTPOCTAHLMA MOXET pacnonaratbCs T0/bKO B
YCTbAX peK, rhe npecHas BOAa BAMBAETCS B CONEHYHD. ITOT (PakTop TOXe
CHWKAET fanbHelillee pacnpocTpaHeHye 3TOro UCTOYHMKA 3NEeKTPUYECKON
3Hepruu.

3akouenue. ECNM yaacTcs B TeueHue GAvdKaillero AecaTuneTus pe-
WNTb NMpobiemMy MembpaH AN OCMOTUYECKMX CTaHLMIA, TO HOBbIA UCTOY-
HUK 3Hepruu 3aiiMeT Bedyllee MecTo B 06ecreyeHUn YesioBevecTBa 3KO0/0-
FMYECKMN YMCTbIMW 3HeproHocutenamu. B oTimuve OT 3Heprun Betpa U
COJ/HUQ, YCTAHOBKM NPSIMOro 0CMOCa MOTyT paboTaTb KPyrible CyTKU U He
3aBMUCAT OT NOrOAHbIX YCMOBWIA.

B HacToswwmii MOMeHT KomnaHusa Statkraft oueHvBaeT noTeHuman faH-
HOro Tuna aHepretukn B 1600-1700 TBT-4. 3710 cocTaBnsdeT okoso 10% ot
BCEr0 MMPOBOrO NOTPEBIEHNS 3N1EKTPOSHEPTUN

MWupoBOWA pe3epB 3HEPIM OCMOCa OFPOMEH — EXXErofHbIiA COpoC npec-
HbIX peyHbIX BOA cocTaBnseT 6onee 3700 Ky6UYECKMX KUMNOMETPOB. Ecnn
yAacTcst UCNonb30BaTh TOMbKO 10 % 3TOro o6bema, TO MOXHO BblpabaTbl-
BaTb 6onee 1,5 TBT/4acoB 3/1eKTPMYECKOIA SHEprvK, T.e. okono 50 % eBpo-
Menckoro NoTpebneHms.

Mpn HanMuMKM BbICOKOIMPMEKTUBHBLIX MeMOPaH MOXHO WUCMONb30BaTb
3HEpPruio rny6mH okeaHa. [lefio B TOM, YTO CONEHOCTb BOAbl 3aBUCUT OT
TemnepaTypbl, @ OHa Ha pasHbIX FIy6uHax pasHas. Vicnonb3ys Temnepa-
TYPHblE TPaAMEHTLI COMEHOCTU, MOXHO He MpUBA3LIBATLCA K YCTbAM PEK B
CTPOWTE/LCTBE CTaHLWiA, @ NPOCTO pasMeLLaTb UX B aKBATOPUM OKEaHOB.
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BbIYMKOB A. H.

COBEPHIEHCTBOBAHHUE TEXHOJIOTUA MAILIMHHOI'O
JIOEHUS KOPOB ITPU IOEHUU B MATUCTPAJIbHBIN
MOJIOKOITPOBO/

Hayunwiii pykosooumens — MEJIEXOB A. B., cm. npenodasameins
Benopycckas rocyapcTBeHHas CelbCKOX03AMCTBEHHAs akaaeMus,
"opku, Pecnybivka benapycb

Beenenue. YBeNMYeHWe MOMOYHOW NPOAYKTUBHOCTU KOPOB W MOyYe-
HVe Ka4yecTBEHHOW MO/IOYHOI NPOAYKL MM BasnpyeTCs Ha TPEX BaXKHEMLLIMX
thakTopax: BeAeHMe HamnpaBfieHHOW MNNEMEHHON paboTbl, KauyeCTBEHHOEe
KOPM/IEHUE YKMBOTHBIX U COBNtOAeHME TpeboBaHNIA COBPEMEHHOI TEXHO/O-
TN JOEHMS KPYMHOro poraTtoro ckota [1-6].

Henab padoThl — COBEPLUEHCTBOBAHME TEXHOMNOIMN AOEHMSA KOPOB MpU
[OEHUN B MarucTpasibHbIA MONOKOMPOBOA,.

Marepuan u MeToAuka uccienoBanuid. [1pyM Npon3BOACTBE MOOKa
NPUMEHSIETCA TPaAMLMOHHAA TeXHOMorns, npegycmartpusatollas npuBsas-
HOe CTOWMI0BOE COAEPXKAaHME >XMBOTHLIX B TWUMOBLIX KOPOBHMKax Ha 200
ronos, rae ANs JOeHWs KOPOB UCMONL3YIOT AOUNbHbIE yCTaHoBKM 2ANCH,
co C60pOM MOJIOKa B MOJIOKOMPOBOZ, U ABYXTaKTHble [OW/bHbIE annaparsl
Tuna YW A-07.000. MeperyHas ob6paboTka MO/OKa BK/IOYAET OUMCTKY OT
MeXaHWUYeCKMX npumeceit nyTem hunbTPOBaHWA 1 oxnaxaeHue o 4-5 °C.

PesyabsTaThl HMcciaenoBanmuii m ux odcy:xkaeHume. bblny U3ydeHbl OC-
HOBHble TeXHO/IOTMYECKMe onepaumn, BbINOHAEMbIE NPU MaLUMHHOM [0e-
HMM KOPOB, W aHa UX XapakTepucTuka. CornacHo CyLlecTBYHOLLMX MpaBus
MpoLecc [OEHWA >XMBOTHOIO CKNafblBAeTCA M3 Tpex MoCcnefoBaTe/bHbIX
nepuozoB.

Haua/ibHblil nepuof — NOAroTOBUTENbHLINA. AKTUBHOE pasfpaXeHue
BbIMEHM KOPOBbLI B Nepuof NpeaaonibHON NOArOTOBKN AO/MKHO ObITh Orpa-
HWYeHO No BpemeHn — B cpegHeM 40—-60 c, T.e. COOTBETCTBOBATb JIATEHTHO-
My nepuogy pediiekca MOMOKoOTAaun. BHauane npoBoauTCS cravBaHue
nepBbIX CTPYeK MOJIOKA B OTAEMbHYHO MOCYAy, YTO NPensTcTBYeT nonaga-
HUIO 60/bLLIOT0 KOMMYecTBa MUKPOQIOPblI COCKOBOIO KaHana B cOOpHOe
MOJIOKO. JTO MpaBu/io Ha (pepme BbIMOJIHAETCA COrNnacHo TPeboBaHUAM.
[Janee npon3BoauTCSA HaHeCEHVE MOOLLEe-Ae3UH(ULMPYIOLLLErO CPeLCcTBa Ha
COCKM MpW MOMOLLM CMeumanbHOro CTakaHa, AefCTBYHLMM BELLECTBOM
cpeacTBa Ana 06paboTKy ABNAETCA MOJSIoYHAsA KucnoTta. Cnefyowmym aTa-
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MOM MPOMCXOAMT OYMCTKA WM BbITUPaHME HACYXO COCKOB OAHOPa30BbIMU
cangeTkamy (MHOrOpa30Bble CTMPAOTCSA NOCNE KaXA0ro AOEHWUs, KaXablil
COCOK 00TUpaeTCA OTAENbHbLIM YIIOM CandeTKn); fanee cnegyet BK/IHOYe-
HWe LOW/LHOrO annapaTa U HageBaHue AOW/bHbIX CTaKaHoB.

OCHOBHOV nepuoa — AoeHue. [onTb HY>XHO B BbICTPOM, HO CMIOKOHOM
pexxume. Mpn COGNIOAEHNN TEXHWUKN [OEHWNs KOPOBY BblavBaloT 3a 3—6
MUWH. Tpn Nepegep>kke AOWMLHOMO annapara nocie oKOHYaHUs MOJIOKOOT-
[lauy MOXET NMPOUCXOAUTbL «XOJIOCTOE [OEHME» BbI3blBaIOLLEE MOBPEXIEHNE
TKaHel BbiMeHW. IMpy HabGMOAEHWN 3a NMPOLIECCOM [OEHMSt HaMK OTMeYa-
Nocb NOLO6HOE HapyLLEHWe B paje CNy4vaes.

3akiounTebHbIA NEpMog LOeHUs NpefyCMaTpPMBaeT MacCaX BbIMEHH, C
LLeNbI0 MOoyYeHUs NocneaHMX NOPLMIA MONOKa U NpoBOAMTCA B TeveHun 30
CEKYHZ, 3aK/ouaroLLeecs B OTTATMBAHME AOW/bHLIX CTakaHOB BHW3. Mpw
CHATWM [OW/bHBIX CTAKAHOB 3aKpPbIBaOT KfanaH KO/eKTopa 1 niaBHo OT-
COEAMHAIOT LOW/IbHbIE CTaKaHbl, YTO OCYLLECTBAAETCS OnepaTopaMun MHOT4a
6e3 BnycKa Bo3ayXa. 3akn4mTesibHas 06paboTKa COCKOB A0/MKHA BbIMNOS-
HATBCS C UCMOMb30BaHNEM CreLMa/IbHBIX CPeAcTBa A1 06paboTKM Bbime-
HW. B psge xo034iCTB AaHHas onepauusi He MPOBOAWTCS, YTO MPUBOAMT K
CHUKEHMWIO Y0EB M KAYeCTBY MOJIOKa — ero COPTHOCTb, a Takxe K 3abone-
BaHUIO MAaCcTUTOM, TakK KakK C(MHKTEPbl COCKOB MOC/e [OeHWUs OCTarTCs
OTKPbITbIMX B TedeHUn 40—-60 MUHYT

3akarouenue. B LensX COBEPLUEHCTBOBAHUSA TEXHOMOM MW MPOU3BOACTBA
MO/IOKa B X03IACTBE, MOBbILLIEHNS MPOAYKTUBHOCTU XKMBOTHBIX U yBENNYe-
HWS peHTabesbHOCTM MPOWM3BOLCTBA, CUMTAEM LEeNecoobpasHbiM 3aMeHy
YCTapeBLUMX LOW/bHLIX annapaToB Ha HoBble, Takne Kak YW A-07.000 nan
ALC-25 nponsBoAcTBa KOMMaHUM [ToMenbarpoKoMMneKkT, Pecnybnvka be-
napycb.
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xXornmy a. n.

HUCCJIEJOBAHUE ITPOBJIEMbI DHEPTOCBEPEXEHMUSI
IMPU NIPUT'OTOBJIEHUU KOPMOB

Hayunuwuii pykosooumens — KO3JIOB C. U., kano. mexH. HayK, 0oyenm
Benopycckas rocyapcTseHHas CeNbCKOX03SMCTBEHHAs aKajemus,
lopku, Pecnybnuka benapyco

Beenenne. OfH/M U3 OCHOBHbIX HanpaBieHWn B 3HeprocoepeXxeHn
ABNAETCA pa3paboTka Mogenein hopMMpoBaHMs sHeprocoeperatoLLyx paLu-
OHOB, TEXHONOMNIA 1N CPeACTB MexaHu3aLmmn NpoM3BOACTBA KOPMOBOIO Cbl-
PbA U NPUTOTOB/IEHWS KOPMOB.

AHanM3 nccnefoBaHuii No paspaboTke 3HEProcOeperaoLLmMx TEXHOMO-
rMiA U CPeacTB MexaHu3auuy MPUroToB/EHWS KOPMOB MOKa3blBaeT, YTO
Hanbosbluas JOMS SHEPreTUYeCcKMX 3aTpaT Mpy NPOU3BOACTBE MPOAYKLMM
YXMBOTHOBOACTBA NPUXOANTCS Ha kopma [1].

Hean padoTsl. ICXo4a U3 COBPEMEHHOIO COCTOAHUA TEXHONOMNYECKO-
ro npotecca NPUroTOB/IEHMA U Pa3fadn KOPMOCMECH MO3BONW ONPELENNTb
LeMb WUCCNefoBaHWA — MOBbILEeHWe 3MHEKTUBHOCTU WUCMONb30BaHUS MO-
BUIbHBIX KOPMOLEXOB 060CHOBaHWEM UX TPY30MOALEMHOCTH.

Marepuajibl 1 METOAMKA HccienoBanus. PellieHne npobniembl 3Hep-
roc6epeXkeHnst NPy NPUroTOB/IEHUN KOPMOB JO/HKHO 6a3MpoBaThCs Ha Me-
TOZe ONTUMU3ALMM 3HEProcbeperatoLLIMX TEXHOMOMW 1 CPeLCTB MexaHm3a-
LUMU MPUTOTOBNEHUS KOPMOB, O6GecrneynBatoLLeM KOMMIEKCHOE PeLLeHMe
3afa4 pauMoHasIbHOrO MCMOJb30BaHUA MPOW3BOLACTBEHHLIX PECYPCOB Mpu
HauMeHbLLEM HEraTUBHOM B/INSHWAWN Ha OKPYXXKatOLLYHO Cpeay.

MpyHUMNam 3HeprocbepedxeHns OTBEYAlOT MHOFOQYHKLUMOHAbHbIE
KOPMOMPUIOTOBUTENbHbIE MaLLUMHbI. Hannyyline kadeCTBEHHbIE N TEXHUKO-
3KOHOMUYECKME MOKAa3aTeNy npu U3MeSIbYeHUN KOPMOB UMEKOT M3Mesbya-
loLLMe opraHbl, paboTatoLye no NpUHLUMNY pesaHus. Hambonbluee pacnpo-
CTpaHeHue Noyynunn n3MensumTenn 6apabaHHoOro Tmna ¢ HoXamuy pasnmy-
HOW (DOPMbI U LLIHEKOBbIE C pe3LaMmn Ha BUTKax [1].

MonyuyeHne TpebyeMoro KayecTsa KOPMOBOWA Maccbl MpWU MUHVMab-
HbIX YAE/bHbIX 3aTpaTtax SHeprum ABASETCS OCHOBHbLIM KPUTEPUEM MNP Bbl-
60pe KOHCTPYKLMUM M3MENBHAIOLEr0 OpraHa U ero KUHEMaTUYeCcKoro pexu-
Ma paboTbl.

Pe3yabsTaThl ucciaenoBanusi H ux oocy:xaenne. OJHUM 13 PaKTOPOB,
onpegensoLmMX CTENeHb N3MeNbYEHUs CTeOe/IbHbIX KOPMOB, ABASETCA nep-
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BOHaYanbHas [A/MHa UCXOAHOTO MaTepuana. V3BecTHO, 4To KO3phULMEHT
BapMaLuM pa3MepoB pacTeHuid cocTasnsieT B cpegHem 10...20 %. Mcxopa
13 3TOr0, 33/1aBLUNCb OTHOCUTENLHON MOrPEeLLHOCTLIO0 PesynbTara, Noyymum
HeobX0o4MMOe UMCNO W3MEPEHUIA pa3MepoB CTeOMel C NATMKPATHOW no-
BTOPHOCTbLHO [2].

Mocne pa3bmBky NPobbl Ha pasmepHble Knaccbl NOAYYMM [OAN, KOTO-
Pble HY>XHO B3BECUTb W ONPeEeNNTb MPOLEHTHOE OTHOLLEHME MX K 06LLei
macce. [l Kaxaoi NOBTOPHOCTY OMbITOB OTBELUVBAEM MOPLMI0 CeHa Mac-
coin 3...4 kr. [ns onpegeneHns ANMHbI PE3KW MOCe U3MENbYEHUS TakoKe
NATUKPaTHO 6panncb npobbl Mo 0,2 Kr HemocpeACTBEHHO Ha BbIXoAe U3
n3mensumTens. 11 cpaBHeHUs nokasaTeneil kayecTsa U3Me/bYeHNs Npous-
BOAMTCS O0TOOP 06pasLoB 1 NPO6 MCXOAHON N U3MENBYEHHON MacChbl METO-
[loM KBapToBaHus [3].

[Lins aToro naptus matepuana nNpeaBapuTeNibHO TLLATENBHO MepeMeLLy-
Bas1aCb W pacnpefenseTcs Ha CTONe POBHbLIM CNOEM B (hopme KBagpara. Bbl-
[ensnn npobbl M3 06pa3ua ¢ NOMOLLbHO NIMHEKW, pa3aenss KBagpar Ha uye-
Thipe paBHbIX CEKTOpa, ABa M3 KOTOPbIX MO AnaroHanu OTAeNsieM, a 0CTaB-
lmnecs aga 06beauHsieM, MepemMellMBaeM U BHOBb (JOPMMPYEM KBagpar.
O6paseL, Takum 06pa3oM, YMeHbLUAeTCS A0 TeX Mop, noka Bec B OLHOM
CEKTOPE He A0CTUraeT NPUHATON BENMYMHBI NPOGbI.

YCTaHOB/EHO, YTO HUKAKOE CUTO He MOXKET pasfe/inTb NMOMELLEHHYIO Ha
Hero cMech 4acTuu, no ux anuHe [2]. Kaxgas @pakums cogepXuT YacTuupl
no A4/IMHe noyTy Bcex pasmepos, HO TOCT 8770-58 He fenaeT UCKNHOYEHNS
415 cTebenbHbIX KOPMOB U NpesyCcMaTpuBaeT OLEHKY MX KPYMHOCTU CUTO-
BbIM aHa/M30M. B TO ke Bpems CpefHsas A4AMHA YacTuL, KaXaoW tpakumm
KOppenunpyeT ¢ pasMepaMu 0TBEPCTUI CUT.

300TeXHNYECKUMMN TpeboBaHMAMU OMNpefeneHa ONTUMabHas AnvHa
peskn ana KPC 20...50 mm. CUTOBOIT aHa/IM3 Ha KaXK4OM CMTE NMPOBOAMTCS
B TeyeHue 10 MuH. MonyYeHHble pe3ynbTaTbl U3MEPEHNI TPYNAMPYHOTCA MO
Knaccam 1 06pabaTbiBatoTCA M3BECTHLIMU MeTogamMu [3].

Mpy onpegeneHMn (HpakLMOHHOTO COCTaBa BbIYUCNAIOTCS CneaytoLLme
XapaKTepUCTUKN:

- Ln
— CpefjHeB3BELLEHHas ANMMHa YacTuy, [ = &=

9

n
o = Zni(l_li)z .

b
n—1
— CpeHEeKBaapPaTNUeCcKoe OTK/IOHEHME o

— gncnepcuma

119



o
— KO3(PMLMEHT BapuaLmm L= 7100%;

t o

/4 .
— abcontoTHas oLmMobKa -,
Jn
[£0.

o
— [0BEPUTENbHbIA UHTEPBAN A=

Mpu 3TOoM abcontoTHas owmMbKa 6 onpefenseTcs, 3a4aBlUNCL AOBEpPU-
TeNbHOIN BEPOSTHOCTLIO Y, = 0,95 1 MO BeIMUMHE KBAHTUAA pacnpeseneHns
CrblogeHTa — ty.

BepoAaTHOCTL MonafaHus AAvHbl Pe3ku B 06/1acTb 300TEXHUYECKUX
TpeboBaHMA ONPeAenseTcs U3 BblPaXKEHNS:

P(x, <x<x,)= J;P(x)dx,

rfe x — ClyyainHas BeIMYMHA ANMHbI PE3KN;

X1, X2 — COOTBETCTBEHHO MWHMMa/IbHasA U MaKCUMasibHas A/IMHa Pe3Ku,
[OonyCcTUMbIe MO 300TPeboBaHMUAM;

P(x) — NNOTHOCTb pacnpeaeneHns BePOSTHOCTEN.

3akiouenune. AHanNM3 UCCefoBaHNIA MO pa3paboTKe 3Heproc6epera-
IOLLMX TEXHO/MOIMIA U CPEACTB MeXaHM3aLumMmn NpuroToB/IEHMS KOPMOB MOKa-
3bIBAET, YTO HambosbLUas [0S SHEPreTUYECKUX 3aTpaTr MpW NPOV3BOACTBE
MPOAYKLMMN XXMBOTHOBOACTBA NMPUXOAWUTCSA Ha KOPMa W peLLleHre npobembl
3HEpProcbepeXxeHMs Npu NPUrOTOBIEHUN KOPMOB AO/MKHO 6a3nMpoBaThCs Ha
MeTode ONTUMM3aLMM 3HeprocbeperaroLmx TEXHOMOMMIA U CPEeACTB Mexa-
HW3aLMW NPUFOTOB/IEHNSI KOPMOB.
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PEYTCKUA H. A.

AHAJIN3 CYIHECTBYIOIIEI'O OBOPYJOBAHUSA

JIJISI BIATOTEILIOBOM OBPABOTKHA CMECH

D®YPAKHOI'O 3EPHA U BTOPUYHbIX KOPMOBBIX JJOBABOK
Hayunwiii pykosooumens — IOHTAJIEB O. B., kano. mex. nayx, doyenm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,

"opku, Pecnybivka benapycb

Beenenne. TeHAEHLMN Pa3BUTUA XMBOTHOBOAYECKOI OTpac/y Hampas-
NEHbI Ha MOBbILLEHME Ka4YecTBa MPOAYKLMMN N CHKEHME ee Ce6eCTOMMOCTH.
Oco60e 3HaueHVe MMET KOHLEHTPUPOBaHHbIE KOPMa, KOTOpbIe ABAKOTCS
OCHOBOW NMPOMBILL/IEHHOTO NMPOU3BOACTBA MSCA, MOIOKA W AL, 1 3aHUMAtOT
6onee 70 % B CTPYKTYpe CTOMMOCTM NPOAYKLIMN.

CHWXeHns CTOMMOCTY KOPMOB MOXXHO [OCTUYb, YMeHbLUAsA 3aTpaTtbl B
pacTeHVEBOACTBE MM C NMOMOLLBIO HETPALMLMOHHBIX UCTOYHUKOB CbIpbS,
CMOCOBHbIX MO CBOE KOPMOBOW LIEHHOCTY 3aMEHWUTb YacTb 3epHa 3/1aKOBbIX
1 6060BbIX Ky/bTYp B CTPYKTYpe KOMOUKOPMOB [1].

AHann3 CTPYKTYpbI CbIpbs NMPY NPOM3BOACTBE KOMOMKOPMOB MOKa3bIBa-
€T, YTO 3a CYET BK/IOUYEHUS BTOPUYHLIX KOPMOBbIX PECYPCOB MPOUCXOAUT
CHMXeHMe 06LLEeR [onM 3epHa 3N1aKoBbIX M 6060BbIX KynbTyp 6e3 yxyaLue-
HWS KOPMOBBIX KaYeCTB KOMOVIKOPMOB.

B cTpaHax 3anagHoii EBponbl NPOLEHT BK/OYEHUS HETPaAWLMOHHBIX
KOPMOBBIX pecypcoB focturaetr 75 %, 4TO NPUBOAUT K CHUXKEHMIO cebe-
CTOMMOCTU NPOAYKLMW XMBOTHOBOLCTBA.

MM03TOMYy OLHVM W3 HanpaBNEHWUI CHWKEHUS MMMOPTA 3epHa ABAETCS
YaCTUYHAs ero 3ameHa B pauyoHax XWMBOTHbIX U NTULbI BTOPUYHLIMU Cbl-
PbEBLIMM PeCypcamu, K KOTOPbIM OTHOCSITCA OTXO/bl MULLEBOIA, CBEK/OCa-
XapHOM, KpaxManonaToyHoii, CrMpTOBON NPOMBILLIEHHOCTMW, OTX04b! NTH-
LIeBOAYECKUX MPEANPUATUIA 1 ap.

Heanb padoThi. V3y4nTh OCHOBHbIE 0COOEHHOCTU, LOCTOMHCTBA U HEJO-
CTaTKM 060pyA0BaHNsA 4N1s NPUroTOB/EHNUS KOPMOB M3 CMecK (hypaxKHOro
3epHa 1 BTOPUYHBI3 KOPMOBbIX 406aBOK.

Marepuaabl U MeToquka uccienoBanusi. COBPEMEHHble YCTaHOBKM
CO3f4aHbl C (hyHKLME KOHTPONSA PELENTYPbl, YTO MO3BO/ISIET TOYHO MOA6U-
paTb He0OXOAMMbIE KOMMOHEHTbI PaLMOHa, NPU CHWKEHWUM 3aTpaT Ha MX
NMPOU3BOACTBO.

121



Hambonee pacnpocTpaHeHHbIM 060pYyJOBaHNEM ANS BAAroTensioBOWA
06paboTKM ABMAIOTCS 3KCTPYAepbl M 3KCnaHAepbl UPM NpPoM3BOAUTENEN
MHCTA-IMPO, Anbmekc n AmaHayc Kanb, nmeroLLe BbICOKYH CTOMMOCTb
M NaTEHTO3aLLMLLEHHOCTb.

MMo3TOMy B AaHHbIA MEPUOL BPEMEHW HE CHU3WUMOCH MCMOMb30BaHWe
3KCTPYLEPOB U 3KCMaH4epoB 0TeyeCcTBEHHOro npomnssoactsa KM3-2, KM3-
2A, MOK-125.

TexHONornyecknin npouecc paboTbl 3KCMaHAEPOB M IKCTPYAEPOB Xa-
paKTepu3yeTcs MabiM BpeMeHeM 3kcnosvumm (4o 30 cekyHA), BbICOKOI
TeMnepaTypoii Harpeea obpabaTbiBaeMoii cmeck (go 200 °C) n gaBneHveM
npeccoBaHns 6-8 MIMa, 4To NPMBOAMT K NOMHOMY YHUYTOXEHMIO BPeAHbIX
MMKPOOPraH13moB.

B 0CHOBe TEXHOMOTUM 3KCMAHAMPOBAHUA NIEXUT CNOCO6 BO3AENCTBUS
Ha 0bpabaTbiBaeMyt0 CMeCb AaBfeHus 1 Tenna. [JasneHne cosgaeTcs ¢ no-
MOLLbHO paboyero opraHa yCTaHOBKM (LUHEKA), Be/IMYMHA KOTOPOro 3aBUCUT
OT KOHCTPYKTUBHbIX N KMHEMATUYECKMX NapaMeTpoB LHeKa (LuamHapuye-
CKWUIA, KOHUYECKWIA), Lara, AnameTpa 1 4acToTbl BpalLEHNs.

MpuHUMNManbHOe OT/IMUKME MeXAY 3KCTPYAEpPOM W 3KCMaHAepoM onpe-
fensetcs cnocobom nofgofa Tenna A5 HarpeBa 06pabaTbiBaeMoii cMecy.
B akcTpyfepe MpoucXoAuT BHYTPEHHWIA HarpeB 06pabaTbiBaeMOli CMeCcK
TensoM, BbleNseMbIM NPU TPeHUM 06pabaTbiBaEMO CMecu O rperoLLme
LLali6bl, HAIMYME KOTOPbIX MPUBOAUT K YBENMYEHWHO CTOMMOCTY U CIOXKHO-
CTM U3roToB/EHNS 060pyLoBaHuA [2].

O6paboTKa CMecU 3KCMaHAEPOM XapakTepusyeTcs 6onee MArkAm pe-
XXMMOM PaboThl, NP KOTOPOM COXPaHAETCS NepBOHaYarbHbI XUMUYECKNI
coctas 06pabaTbiBaeMOro Marepuasia 3a CHeT BHELLHEro Harpesa Harpesa-
Te/IbHbIMY 3/IEMEHTaMW U/ MapoM.

OfHako, y 3TOI TEXHONOrMM eCTb U HefocTaTKu. Mpouecc aKCTpysum
TpebyeT 3HAYUTE/IbHBIX 3JHEPreTUYECKMX 3aTpar, YTO MOXKET YBEMYMTb
CTOMMOCTb KOHEYHOro nNpoaykTa. KpoMme TOro, He BCe BUABI Cbipbs MOAXO-
[AT Ans 3KCTPY3nK, U NOAOGOP KOMMOHEHTOB MOXET NOTPe60BaTb A0MOMHM-
TeNbHbIX WCCNEefOBaHWn 1 3KCNepyMeHTOB. HeKoTopble MNpPOM3BOAMTENN
TaKKe 0TMeYaroT, YTO MCMO/b30BaHNe 3KCTPYAEPOB TpeOyeT BbICOKON KBa-
AMgUKaLUM NepcoHana u Haanumsa crneLmanM3npoBaHHOro 060pyAoBaHus,
YTO MOXET CTaTb GapbepoM [/ HeBO/bLIMX X03AACTB. Takum 06pas3om,
3KCTPYZepbl 471 MPUrOTOB/MEHNS KOPMOB M3 CMECK (ypaXHOro 3epHa W
BTOPMYHBIX KOPMOBbIX PECYPCOB MPEACTaBNAT COO0M 3PhEKTUBHDIN UH-
CTPYMEHT, 06/1afatoLLmnid Kak NpermyLLecTBamMu, Tak U HeocTaTKaMu.
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Pe3yabraThl HcciiefoBaHus W MX o0cy:kaenme. Hanbonee goctosep-
HOVi MPOBEPKOW KayecTBa MOMYYEHHbIX KOPMOB ABASETCA NPOAYKTUBHOCTb
YXMBOTHbIX W NTULbI NPY HENOCPELCTBEHHOM MX CKapMMBaHUW (300TEXHN-
yeckme TecTbl). HO Takoil cnocob OLEHKWU CMOXeH, TpebyeT 60MbLINX 3a-
TpaT CPeACTB M NPOSOMKNTENBHOCTH.

Tak Kak NpoAyKT MosyyeH B npouecce 3KCNaHAMPOBaHWS CMeCK, TO
MPOBOANTCA KOMM/EKCHbIA KOHTPO/b KaueCcTBa ee COCTaB/SIOLLMX: 3epHa 1
BTOPMYHBIX KOPMOBbIX [00aBOK.

OCHOBHbIM KpUTEpPUEM OLIEHKM MOyHEeHHOro MPOAYKTa ABNSETCA Kave-
CTBO 06pabOTKM BTOPUYHBLIX KOPMOBbLIX J06ABOK, OLEHMBAEMOE HaIMUneM
BpeAHbIX GakTepuii B cMmecu. [l 3TOro onpefenstoT obLiee KOIMYeCTBO
MMKPOGHbIX K/ETOK 6aKTEPUONOrMYECKUMIN UCCef0BaHNAMM. 3aTeM Hanu-
yne 6akTepuii NapaTUto3HOM rPynnbl — Ca/lbMOHEN, MeTOA0M NocnefoBa-
TeNbHOr0 060raleHns UM ABOMHOr0 LEHTpUGyrmpoBaHms. Mocne atoro
MPOBEPAIOT CMECb HAa Ha/lMuyme 3HTEPOMaTOreHHbIX LUTAMMOB KWLLIEYHO
NanoyKu.

MokasaTensamu aPpheKTUBHOCTA CTPYKTYPHO-MEXaAHNYECKNX N3MEHEHNT
CMeCK, COCTOSLLEN U3 3epHa 3/1aKOBbIX Y BTOPUYHBLIX KOPMOBbLIX PECYPCOB,
MOABEPXXEHHOTO 3KCMaHAMPOBaHUIO, ABNAETCA KOI(P(ULMEHT B30OPBaHHO-
CTW 3epHa, XapaKTepu3YLIMIA BENNUYMHY CTPYKTYPHbIX W3MEHeHWIA, npo-
M3oLIeALLINX B CMECK Nnoc/ie 06paboTKM AaBfeHeM 1 TeMNepaTypoil.

Saxumouenue. OfHUM U3 OCHOBHbIX JOCTOMHCTB 3KCTPYAEPOB ABSETCA
MX CMOCOBHOCTb 3HAYUTENbHO YyuLlaTh NUTATebHYH LEHHOCTb KOPMOB.
Mpouecc 3KCTPy3nm paspyLUaeT KIeTOUHbIe CTEHKU PacTUTE/bHbIX MaTepu-
a/oB, YTO AeNaeT nuTaTeNbHbIe BelecTBa 601ee JOCTYNHLIMU A8 XKMBOT-
HbIX. Kpome TOro, 3KCTpy3msi MOXET YHUYTOXaTb MaTOreHHbIe MUKPOOpra-
HM3MbIl, CHUXKas PUCKM 3aboneBaHuii. MoaTomy, Hambonee 3PHEKTUBHBLIM
CrMoco6om 06paboTKM cMecn (DypPaXkKHOrO 3epHa M BTOPUYHBIX KOPMOBBIX
[,06aBOK ABNAETCS 3KCTPYLep.

NNTEPATYPA
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PABNKOB A. 1O.

BJIMSIHUE TEMIIEPATYPHBIX PEKUMOB

HA IOKA3ATEJIM CEMEHHOI'O MATEPUAJIA

IIPU EI'O CTUMYJIUPOBAHUU CBY IIOJIEM

Hayunwvui pyxosooumens — CHUMYEHKOB A. C., accucmenm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenne. [MOBbILLEHNE YPOXAAHOCTU CEbCKOXO3ANCTBEHHBIX Ky/b-
TYp — OfHa U3 BXKHEMLLMX 3afay, KOTOPYIO BMECTe C Ce/leKLMOoHepaMn 1
arpoHoOMamu B MOC/NeAHUE FOAbl YCMELHO pewarT Guankmn, buopunankmn un
WHXXEHepbl.

Iear pa6orbl. /3yunTb BO3LECTBME 3NEKTPOMArHWUTHLIX MOME Ha
CEMEHHOW maTtepuarn.

MaTtepuaabl 1 MeTOAMKA HccaenoBanmii. Matepnasom 415 ONbITOB
CNYXWAN AUYMeHb «["OHap» KOHAMLMOHHON BRaXKHOCTW 14 %. [ins nposefe-
HWA OMbITOB pa3paboTaHa M U3roTOB/IEHA NabopaTopHas YCTaHOBKa Ha Oc-
HOBE KOHCTPYKLMM MMUKPOBOMHOBON neun Samsung M1712NR ¢ pynopom,
paspaboTaHHbIM OO0 HIMM «benama natocs.

Pe3yibTaThl Mccaea0BaHusi U uX obcy:kaenne. BosgeiicTBne anek-
TPOMarHWTHbIX MOMeii Ha CEMEHHON MaTepuan MOXET NPUBOAWTL K pas-
NNYHBIM 3ddeKTam, NPosIBNEHNE KOTOPbIX 3aBUCUT B OCHOBHOM OT 4acTo-
Thl, MOLYHOCTV U3MTyYEHUSI U BPEMEHM BO3LelCcTBMA. K Takum agdekTam
MOXHO OTHECTU: CTUMYJALMIO CEMSIH; UX BO3OYXAEHME WM MOAaB/EHME
[1, 2]. B pexxume CTUMYASUMN NPOUCXOAUT HEOONbLLIAS NPMbaBKa Mo npo-
LIEHTY BCXOXeCTu cemsaH (nopsgka 2,5%) n 6onee 6biCcTpoe nx passutre. B
pexvimMe BO36YXEHWS NPOUCXOAUT MaKCUMasbHas npubaska no npoLeHTy
BCXOXECTY, @ B peXXNMe NOSABNEHNS NPOLEHT BCXOXECTU HUXKE KOHTPO/Ib-
HOrO, W pacTeHns pa3BUBAIOTCS Mef/IeHHee, Uan BoobLLEe He pa3BuBatoTCA
[2].

O6paboTKa 3epHOBOr0 MaTtepuasia CBEPXBbICOKMMM 4vacToTamu (CBY)
NPUBOAUT K CTUMYNAUMM MeTabonmama OUOKNIETOK CEMSH: MOBbILLEHWIO
aKTUBHOCTU PePMEHTOB (B YACTHOCTM aMu/iasbl), aKTUBMU3ALUN BCXOXKECTH,
3Hepruy npopactaHus 1 cunbl pocta. C yBennyeHeM 403 BHavane Habso-
[latoTCA CTPECCOBbIE ABMEHUS B OMOKNETKAaX, a 3aTEM WX arOHWUs U HEKPO3
(rnéens) [3].
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YcTaHoBeHo, 4YTo Harpes cemsaH B OMIT CBY po 35-45°C He npuBo-
OMT K CHYWKEHUIO UX MOCEBHbIX KayecTB. JasbHelillee yBenuyeHve Temne-
paTypbl HarpeBa CeMsiH BIEYET YMeHbLUEeHUe 3TUX MoKasaTenen, npuyem
0c06eHHO pe3ko B 06nacTu Temnepatyp cBbile 50-60°C. MepBoe sBNeHMe
06bSACHAETCA TepMOaKTMBALME OMONOrMYECKMX MPOLECCOB B CEMEHaXx,
BTOPOE — HEOOPaTUMbIMU TeMMepaTypPHbIMU U3MEHEHUAMM (feHaTypaLuein)
6e/KoB.

YCTaHOB/IEHO, YTO TEXHOMOrMYECKUiA npoLecc 06paboTkn cemsH onpe-
[enseTcs COBOKYMHOCTLIO CMedytoLmX MapaMeTpoB: 4acToTa, MOLLHOCTb
(unn aHeprus) Ha eguMHWULY Macchl, BpemMs 06paboTKu U Temnepatypa
Harpesa.

ViccnegoBaHus, KOTOPbIM MOCBSLLEHA [JaHHas CTaTbs, HanpaBneHbl Ha
N3yYeHue BASHUA TemMnepaTypbl Harpeea cemsH npu CBY-06paboTke 3ep-
HOBOrO MaTepuasia Ha KayecTBEeHHble MoKasaTenu MOCEeBHOro Martepuana:
aKTVBU3aLMMNIO BCXOXKECTM, SHEPTMIO NPOPAcTaHns U CUy pocTa.

C Uefblo U3yyeHns BANSHUSA TeMMNepaTypbl HarpeBa 3epHOBOr0 MaTepu-
ana 6bln U3roToB/EH CreLManbHbIA NPSIMOYTOMbHbIA KOHTEeHEpP pasmepom
(2,0x2,0x30 cm), KOTOpLIA 3aMOMHANCA 3ePHOBbLIM MaTepuanom W rome-
La/ica B NabopaTopHyto ycTaHOBKY. KoHTeilHep pasgensncs Ha 8 cekuuid.
TemnepaTypa KOHTPOAMPOBasaCb C MOMOLLBIO Tepmonapbl. locne obpa-
60TKV Npoba M3BfeKanach 415 NPOBEAEHUS BCXOXECTW, SHEprum npopac-
TaHWs U CU/bl poCTa.

BcxoxecTb U 3Hepruo npopacTaHus onpegensnu cornacHo FOCT
10467-91.

3akiouenue. /IccnenoBaHbl TemMnepaTypHble pPeXnWMbl 00paboTKK ce-
MeHHoro marepuana CBY nonem B pesynbTarte KOTOPbIX OMpefesneH avana-
30H paboumx Temnepartyp npu npegnoceBHoi 06paboTke cemsH 30...45 °C.
AHaIM3 3KCMEepUMEHTA/IbHBIX WCCeA0BaHNI MOKasblBaeT, YTO Habnoga-
IOTCA PEXUMbI CTUMYNALMKW, aKTUBM3aUMKW W YrHETEHUS npu 0bpaboTke
CBY nonem B 3aBUCUMOCTY OT KOHEYHOI TeMnepaTypbl 06paboTKuM.
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CMMYEHKOB A. C.

HUCCJIIEJOBAHUE TAPAMETPOB MUKPOKJIMMATA
INTAYHUKA U YCOBEPULIEHCTBOBAHUE CUCTEMbI
ABTOMATHYECKOI'O PEI'YJIMPOBAHUSA TEMIIEPATYPbI
BO31YXA

Hayunwui pyxosooumens — [1V3EBUY K. JI., kano. mex. nayx, ooyenm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybnvka benapycb

Bsenenue. OCHOBY NTWLEBOACTBA MACHOr0O HarpaBfeHUst COCTaBNAT
KpynHble NTULeabprKn NPOMbILLEHHOTO TUNA, YAEebHbI BEC KOTOPbIX B
Mpomn3BOACTBE Msca npeBblwaeT 60 %. Ha cerogHaWHWn aeHb 3HaUYUTeNb-
HbI/ NPOLEHT NMPOMBILLNIEHHOMO Msica MPOU3BOAUTCA B MTUYHMKAX Hanosb-
Horo cogepxxaHua ntuusl (okono 50). HanonbHoe cogepXkaHue sBnsieTcs
3HA4YNTENbHO 60/ee BbIFOAHLIM C 3KOHOMMWYECKOW TOYKM 3peHus No cpas-
HEHWIO C ApYrMMU BUAaMW CoAepkaHus. TeM He MeHee, C TeXHosoruye-
CKOM TOYKM 3peHus, MTUYHWK HaMofIbHOrO COAEepXXaHUs SBSETCS YPe3Bbl-
YaiiHO CNOXKHbIM 06bEKTOM. BbICOKas KOHLEHTPaLMSA NTWLbI, CPEACTB Npo-
M3BOACTBA, Ha/IMUME arpeccMBHON Cpefbl, TEXHOMOrMYeCcKue 0COBEHHOCTM
MpOM3BOACTBA — BCE 3TO B/MSET Ha KAYeCTBO YNpasneHus. SdeKTnBHOe
ynpas/ieHne 3HaunTeNbHbIMA MOLLHOCTAMU TPAAULMOHHBIMK METOZaMu
SIBMSIETCSA YPEe3BblHaiHO CMOXHOI 3afadeld, a MHOrAa 1 BOOOLLE, Hepaspe-
WwumMoii. MocTpouTb afeKBaTHYH MaTeMaTU4ecKyld MOAe/b MpOLECcCOoB,
MpOTeKaroLLMX B MTUYHKKE B npoLecce (yHKLUNOHUPOBaHWS, B TaKUX YCo-
BMSX YpesBblYaliHO TpyAHO. [oCTpoWTb yrpaBieHne TakMM OOBLEKTOM Ha
OCHOBE MOfENeN, YUYNTbIBAKOLWMX BCE €ro OCOOGEHHOCTM, Ha TEXHUYECKOM
6a3e npesnpuaTua ewle TpyaHee [1-6].

Lean pagoTel. CO34aHVE CUCTEMbI aBTOMATUYECKOr0 YNPaBieHnsa TeM-
nepaTypHbIM PEXUMOM C UCMOJb30BaAHUEM COBPEMEHHOW 3N1eMeHTHOMN 6a3bl
N 3HEProaMeKTUBHBLIX aNropuTMOB PaboTbl 4N1S YMEHbLUEHUS 3Heprosa-
Tpart Ha co3faHne MUKPOKINMATA B MPOMbILLIEHHBIX NTUYHNKAX.

MaTepna.m,I U METOAUKA UCCJIeJOBAaHUSA. ﬂ'OCTI/I)KEHI/Ie HOCTaBHEHHOIZ
Lien 06ycnoBmiIo HeobX0AMMOCTb BbINOMHEHWS CNEAYHOLLMX 33auY:

— aHa/IM3 XapakTepuCTUK WMH(OPMALMOHHBIX MOTOKOB B MTUYHWKE W
pa3paboTKa Ha 1x 6a3e MMWUTaLMOHHOR MOLENN TENIOBOrC 06MEHS;

— pa3paboTka MaTeMaTM4eCKOl MOAENN U CXeMbl peKynepaTopa Tenna
BO34yXa, BbIXOAALLEro U3 NTUYHUKE,;
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— 060CHOBaHVE ¥ BbIGOP COBPEMEHHBLIX TEXHUYECKUX CPeACTB aBToMa-
TUKM C YYETOM PErysiMpoBaHuns pekyneprpoBaHHOro BO3AyXa;

— OLEHKa YCTOMYMBOCTU M KadecTBa paboTbl CAP;

— pa3paboTKa 3HePro3aPeKTUBHBIX a/IrOPMTMOB PaboTbl 060PYA0BaHMS
LN151 CO3JaHNs MUKPOKNMMATa;

— OLEHKA 3KOHOMMYECKO 3(hheKTMBHOCTM BHEAPEHUS pa3paboTaHHOM
CAP.

37K 3agaun chopMy/IMPOBaHbl Ha OCHOBE aHa/M3a paboT, MOCBALLEH-
HbIX CO34aHNI0 MUKPOK/IMMATA B MPOMbILLIEHHBIX NTUYHUKAX U COBPEMEH-
HbIX MUPOBbIX TEHAEHLMIA 3HEPreTUYECKOI OLEHKM NPOM3BOACTBA NPOAYK-
umn.

Pe3yibTaThl Hcc/ieoBaHUS M HX oOcysxaenme. Cuctema paboTaet
crnegyrowm 06pasoM. BbITSXKHbIE BEHTUISTOPbI, BMOHTUPOBAHHbIE B CTe-
Hbl MNTUYHUKa, paboTaloT MOCTOAHHO. [pu 3TOM B MOMELLEHNM CO34aeTcs
paspexkeHune, 6narofapa Yemy yepes NPUTOYHbIE LUAXThbl B CEPEANHY MTUY-
HWKa MonajaeT BO3LYX M3 OKPY>KatoLLei cpefbl, Yem obecrneymBaeTcs He-
06X041Mblli BO34YX00OMEH.

B 3aBMCMMOCTM OT 3HaYeHUs TeMMNepaTypbl B CepeanHe NTUYHKUKA (LaT-
ynK TemnepaTtypbl T3 (1B), aBTOMATW4ECKOE YMpPaBAsOLLEe YCTPONCTBO
TIRC (1C) (hopMUpyeT CUrHa/bl YNpaBneHnst UCMONHUTENbHbIMW MeXa-
HU3MaMW - MarHUTHbIMK nyckatenamm NS (1U), KoTopble BKNHOYatOT Ter-
NnoreHepaTopsbl, U YacToTHbIM npeobpasosateniem SIC (11), 6narogaps Ko-
TOPOMY YBE/IMYMBAETCA UM YMEHLLUAETCA CKOPOCTb BPALLEHWA BbITSXHbIX
BEHTWUNATOPOB.

Ecnu 3HaueHve TemnepaTypbl B MOMeLLEHWMM 60MbLie HEOBX0LUMOro
3HAYEeHNs, YacTOTHbIN npeobpasoBatens SIC (11) yBennumBaeT CKOPOCTb
BPALLEHNS BbITSXXHbIX BEHTUIATOPOB, YBEIMUMBAA KPATHOCTb BEHTW/IALMK
M YMeHbLUas TeM caMbIM TeMMepaTypy B MTUYHMKE. YacTOTHLIA npeobpa-
30BaTe/lb HaCTPOEH TakMM 06pa3oM, YTO6bI MUHUMASIbHAs CKOPOCTb Bpa-
LeHUs BEHTUNATOPOB obecneyvBana MUHUMASIbHYIO KPAaTHOCTb BO3YyXO-
06MeHa, He06XOAMMYIO A/11 HOPMaIbHOM XXM3HEAEATEIbHOCTU NTULbI.

B 3aBMCMMOCTM Kakas Temnepatypa Bo3gyxa B pekynepatope T3 (1r)
aBTOMaTuyeckoe ynpasnstouiee ycrpoictso TIRC (1C), opmupyeT cur-
Ha/ ynpasfieHNs UCMOHUTE/bHBIM MEXaHWU3MOM MarHWTHbLIM MyCKaTensm
NS (1H) KOTOpPbI BKIOYAET 3NEKTPONPUBOS, 3aC/TIOHKM.

Ecnu 3HaueHve Temnepatypbl B MTUHHUKE YMEHBLLLIAETCA HIDKE He06XO0-
[OMMOT0 3HaYeHWs!, aBTOMATMYECKOE YMPaBstoLLEe YCTPOCTBO hopMmpyeT
CWrHas ynpaBieHns TenaoreHepaTopamu.
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3akouenue. B pesynbTaTe BbIMNOHEHUS UCCNeAOBaHMS pa3paboTaHa
maTematuyeckas Mofeflb NTUYHMKA Kak TenioBoro 06bekTa, M3 KOTOPOii
nony4yeHa nepesaroyHas yHKLmA.

[nsa peannsauum cuctemMbl aBTOMATUYECKOr0 ynpasneHus TemnepaTyp-
HbIM  PEXMMOM B MTUYHUKE  MNPESSIOKEHbl  (DYHKLMOHaIbHO-
TeXHOMornyeckas M PYyHKUMOHaNbHO-CTPYKTYpHas cxembl CAY, 060CHO-
BaH BblOOp coBpemMeHHOro KT3 aBTOMaTMKW, B YaCTHOCTM BblGpaHO Mpo-
MbILL/IEHHOE YCTPOICTBO YaCTOTHOrO perynupoBaHus cepum c¢100/200, un
paspaboTaHa afeKTpuyeckas NpUHLMNManbHas cxema CUCTEMbI YNpaBieHns
Ha 6a3e MukpokoHTponnepa ICP CON 8837, paspaboTaHHOEe MporpaMmHoe
obecneyeHve. MpeanoxeH 3HeprocbeperaroLLyin anropuTm paboTsl Tenso-
BEHTWUNALMOHHOIO 060pYAOBaHMS B 3aBMCMMOCTU OT TeMMepaTypbl OKpy-
XartoLeli cpeapl.

Mpu nccnegoBaHMM NokasaTeneli Kadectsa paboTbl CAY yCTaHOB/EHO,
YTO CuUCTEMa SBMSETCA YCTOMYMBOW, BPEMS PErynupoBaHusi COCTaBnseT
275 c.

PacyeT 3KOHOMMYECKOW 3P(EKTUBHOCTM MOKa3an, YTO BHEAPEHUE pa3-
paboTaHHOW CUCTEMbI SBASETCA LieecoobpasHbiM, Ce6eCTOMMOCTb NMPOAYK-
LMK CHU3NTCA Ha 4,76 %.
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XALBIKO A. B.

COBPEMEHHBIE CKPEIIEPHBIE CUCTEMBI

JJIS1 YIAJEHUS HABO3A B )KUBOTHOBO/ICTBE
Hayunwvui pyxosooumens — PEH{OB A. K., npenodasamens-cmasicep
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. [py aHann3e TEXHOMOMMW COAEPXKaHUSA KPYMHOrO poratoro
CKOTa MOXXHO BbIAENMTb TaKO COCTaBHOWM 3/1IEMEHT, Kak METOA Coaepxa-
HWS, KOTOPbIA MOXET 6bITb GECNOACTUAOYHBIM MW NOACTUAOYHBIM. [pu
6ecnoACcTNI0YHOM MEeTOAE COAEPXKAHMSA YKUBOTHbIE COAEPXKATCSA Ha Pe3UHO-
BbIX MaTax C Mosly4YeHneM MOMY>XUAKOro HaBo3a, Mpu NOACTUIOYHOM — Ha
06UNbHOW CONOMEHHO MnoACcTWNKe. [epeBof >XMBOTHOBOACTBA Ha Mpo-
MbILLU/IEHHYIO OCHOBY MPUBOAWT B 6O/bLUMHCTBE Cy4YaeB K 6ecnofcTunoy-
HOMY COZEPXaHWI0 XXMBOTHbIX, YTO MO3BOMSET MOMy4YaTb €CTECTBEHHbIE
0TX0Abl XXMBOTHOBOACTBA C BbICOKOI YA06pUTENbHON LIEHHOCTBIO 6e3 npu-
MEHEHWS B 3HAYNTENbHOM KONIMYECTBE BOAb! MW MOACTUAKK [1-5].

Ilear paGoTnl — MUCMO/ML30BAaTb KOHCTPYKTMBHO-TEXHOOMMYECKOE pe-
LLIeHWE, B CKPernepHOM 060py0BaHNN C LIEHTPabHbIM KaHanoM, obecneyu-
BAlOLL|MIA ECTECTBEHHBIA CTOK XXWAKOI (hpaKLyn HaBo3a B NPOAO/bHbIA Ka-
Ha/l, 4TO MOAJEPXKMNBAET NPOXOAbI B CYXOM COCTOSIHUM W CHUXKAET pa3BUTUS
3a00/1eBaHWi KOMbIT Y KOPOB.

Marepuaiabl 1 METOAMKA HcciIexoBanusi. Bblbop TexHonorum ygane-
HWS U YTUIU3aLMM HaBO3a 3aBUCUT r1aBHbIM 06pa3oM OT CUCTEMbI COAep-
XaHWS XXMBOTHbIX M (IM3MKO-MEXAHUYECKUX W PEONIOTMYECKUX CBOWCTB
HaBo3a. [ eXeAHEBHOrO yAaneHWsi HaBo3a M3 KOPOBHWKOB MPUMEHWM
CKpernepHyto B MOMEPeYHbIA KaHasl, U3 KOTOPOro OH MOAAEeTCst B HaBO30-
C6OpHUK. V13 HaBO30COOPHMKA HABO3 TPAHCMOPTUPYETCA MO HABO30MPOBOAY
Mpy MOMOLLM Hacoca B HaBO30XpaHUNWLLE. V13 NOMELLEHWA ans CyXOCTOW-
HbIX KOPOB M POAWSIBHOTO OTAENEHWSI C MPUBSI3HLIM COJiEPXKaHMEM MpPUMe-
HWM CKPEOKOBbIE TPaHCMOPTepb! KPYrOBOro ABMXKEHMS C AaNbHelLei no-
rpy3Koi HaBo3a B TPAKTOPHbIA NpuLIEN 1 TPAHCMOPTMPOBKOW B HAaBO30Xpa-
HUAULLE, Haxodslleecs Ha Tepputopun depMbl. C BbIFy/bHBIX NAOLLAAO0K
HaBO3 MO Mepe HaKom/eHWs crpebaeTtcs 6y/bA03epoOM ¥ TPaHCMOPTUPYeTCS
B HaBO30XPaHW/NLLE.

Pe3ynbTaThl uccaenoBaHusi 1 UX o6cy:xmaenne. [10ACTUIOHHOE CO-
JepXKaHUM CKOTa MOBbILIAET YA06pUTENbHYIO LIEHHOCTb HaBO3a 3a CYET Mu-
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TaTeNbHbIX BELLECTB, COAEPXKALLMXCA B MOACTM/IOUHOM MaTepuase, U Co-
KpallaeT MxX noTepy 3a BpeMsi XpaHeHus. PesynbTaTtaMy MHOTOYUCNEHHbIX
aHa/IM30B YCTaHOB/MEHO, YTO B CPefHEM B TOHHE MOACTUNOYHOrO HaBo3a
repej ero BHeCEHVEM B MOYBY coaepxmuTcs B 1,4 pasa 60Mblue a3oTa U B
1,3 pa3a 60nblue ¢ocgopa, YeM B UCXOAHLIX 3KCKpeMeHTax. OfHako, He-
CMOTPS Ha 06BEKTMBHbIE MPEUMYLLECTBA TBEPAbIX OpraHMYecknx ynobpe-
HWI, 3HAaYUTENIbHAA YaCTb >XMBOTHOBOAYECKMX MPeanpusaTuii kak Pecny6-
nvKn Benapycb, Tak U cTpaH 3anagHoii EBpomnbl NpaKTMKYHOT 6ecnofcTu-
NOYHOE Cofiep>kaHue KPYMHOro poratoro cKoTa, Yto 0OYC/IOBNEHO Cyllle-
CTBEHHOI 3KOHOMMWEN 3aTpaT TpyAa Ha YOopKy 1 yaaneHve Hagosa. JocTo-
MHCTBOM 6eCnofCTWU/IOYHOrO METOAa COLEPXKAHWA CUMTaeTCsa OfHOPOA-
HOCTb 1 TeKy4eCTb 06pasyHoLLeiica HaBO3HOW Macchl, YTO 0bneryaet yoop-
Ky W yfaneHue HaBO3a W3 >KMBOTHOBOLYECKMX MOMELLEHWI, NO3BONSET
TPaHCMOPTMPOBaTL €ro Mo TpybonpoBogaM U yfyullaeT PaBHOMEPHOCTb
BHECEHWS1 OpraHNYecKnx yaobperunin B nousy [2, 4, 5]. BmecTe ¢ Tem Gec-
NOACTUNOYHBIA METOZ MPaKTUYECKN NOMHOCTLI0 MCKAKOYAOT NPUMEHEHME
NOACTUNKN, YTO HEN3BEXHO YXYALIaeT YC/IOBUA COLEPXKAHMA XXMBOTHbIX U
HeraTMBHO B/IMSIET Ha MX 3[40POBbe. B KayecTBe Mpumepa 60Me3HN, OAHUM
13 (haKTOpOB BO3HWKHOBEHMSI KOTOPOI SIBNAKOTCA NJIOXME YCNOBUSA COAEp-
YaHWs, MOXHO MPMBECTY 3a60/1eBaHMS KOHEYHOCTEl KPYMHOrO poratoro
ckoTa. CTatmucTuyecku ao 27 % noTepb NPOAYKLUMM B MO/TOYHOM CKOTOBOA-
CTBE M3-3a HapyLUEHWS 3[0POBbA XXMBOTHbIX MPUXOAWUTCA MMEHHO Ha 6o-
NE3HN KOMbIT, a 3HAYWUT 3TV 3ab0neBaHMS HAHOCAT CYLIECTBEHHbIA YPOH
3KOHOMMYECKO 3hheKTUBHOCTM MOJIOYHO-TOBapHbIX NpeanpusiTuii [4, 5].
B BbileNpMBELEHHOM KOHTEKCTE 0COOYH0 BaKHOCTb nNpuobpetaeTt
CBOEBPEMEHHAs! U Ka4yeCTBEHHAas OYMCTKa HaBO3HbIX WM KOPMOHABO3HbIX
MPOXOA0B B KOPOBHWUKE OT 3KCKPEMEHTOB. OfHaKO CTOMT OTMETWTb, YTO
NCMNO/Mb3yeMble A5 BbIMO/IHEHWS 3TO OMepauun CTaH4apTHbIE AefbTa- W
Kombuckpenepbl 06/1a4at0T 06LLUMM HeJOCTaTKOM: Nepes pabounmM opraHom
hopMmpyeTCst U3 3KCKPEMEHTOB TEN0 BOMOYEHMS TONWMHON 10...15 cM 1
[LNMHOI [0 2 M 1 HaxOAsLLMecs Ha NyTu ABVMXXKEHWSI CKpernepa >XUBOTHble
BbIHY)X/leHbl MPOXOAWTb Yepe3 3TOT C/oi HaBo3a, YTO, B CBOK OYepedb,
HWKaK He CMoco6CTBYET MOAAEPXXaHWH YMCTOThbI MX KOMbIT YKaszaHHbIN
HEI0OCTaTOK CKPenepHOro 060pYAOBaHMS MOXET ObITb YCTpaHeH Mpu uc-
MO/b30BaHUM B KOPOBHMKE HaBO3HbLIX MPOXOA0B C MOANOMbHBIM KaHa/IoM,
COeAMHEHHbIM C MOBEPXHOCTLHO MOMa Y3KOW LWenbio. B mpoxogax Takol
KOHCTPYKLMM HaBO3, COBMPaeMblii Ha MPOTSHKEHMM paboyero xoga CKpene-
pa, HanpaBnSeTCs B MOAMO/bHLIA KaHa U MO HEMY >Ke TPaHCMOPTUPYeTCa K
MonepeyHoOMy KOMIJIEKTOPY MpW NOMOLUM AONOMHWUTENBHOrO CKpebka npu-
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COeIMHEHHOr0 K Kopnycy ckpenepa. MocKonbKy 60/bluas YacTb youpae-
MOr0 CKpernepom HaB03a TPaHCMOPTUPYETCA MUMEHHO MO MOSoM, T. €. BHE
30Hbl JOCAraeMOCTU XMBOTHbIX, MOXHO MPEANON0KUTb, YTO MPUMEHEHNE
CKpenepHOro 060pyAoBaHns ¢ MOAMO/bHLIM KaHa/loM Y/yudLlaeT caHuTap-
HOe COCTOSIHWE >KMBOTHOBOZYECKOrO MOMELLEHUs, &, CfiefoBaTeNlbHO, W
YCNOBWS COAEPXaHUA KPYMHOro poratoro cKoTa.

B HacToslee BpeMs ckpenepHoe 060pyfoBaHMe C MOAMO/bHbIM KaHa-
NoM npegnaraeTcsd KomnaHuamun. GEA Farm Technologies (IepMaHus) u
Jamesway Farm Equipment (KaHaga), KOHCTPyKUMS CKpenepHOro obopy-
[0BaHWA 415 paboTbl Ha NMoMax € LeHTPabHbIM KaHalo0M CUMTaeTcs focTa-
TOYHO MepcneKTVBHON. Mpn MCNONb30BaHMM TaKOro 060Py0BaHNS HaBO3-
Hble M KOPMOHABO3HbIE MPOXOAbl UMEKT He3HAYUTE/bHbI MONEPeYHbIi
YK/IOH K UX OCEBOI SIMHWK, a B LEHTPasIbHOM YacTi MPOXOAO0B BbIMOJHEH
MOANO/bHbIA KaHan, COOBbLAOLMIACA C MOBEPXHOCTbIO Yepes Y3KYHO Lefb,
LUMPVHa KOPOI HefocTaToMHa AN NONafaHWst B KaHa KOMbIT XXUBOTHBbIX.
Y60pka HaBo3a B TaKMX MPOXOAax NPOM3BOLMTCA CKPENepoM Kak c Mo-
BEPXHOCTV MX MONa, TaK 1 BHYTPW KaHana npy noMoLLM LLapHWUPHO 3aKpen-
NEeHHOro ckpebka [2].

3akiouenue. [10400HOe KOHCTPYKTUBHO-TEXHONOMMYECKOE PELLEHNE,
NCMO/b3yeMOe B CKpEnepHOM O6GOPYAOBaHUM C LEHTPa/IbHbIM KaHasoMm,
obecneunBaeT eCTECTBEHHbIN CTOK XWUAKOM (hpaKkLM HaBO3a B MPOJO/IbHBII
KaHa/, YTo NnoAfepXXvBaeT NPoxodbl B 60/1ee CYXOM COCTOSHUM U CHUXKaeT
PUCK pasBuTKS 3a60/1eBaHNI KOMbIT Y KOPOB.
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YK 635.1

LHABYHA W. B.

PACYET MOIIIHOCTHU HA TPUBOJ OYUCTUTEJIA
KOPHEKJUIYBHEIIJIOAOB HIHEKOBOI'O TUIIA

Hayunwvui pyxosooumens — KPYIIEHUH I1. IO., kano. mexH. HayK., OOyeHm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,

"opku, Pecnybivka benapycb

Beenenne. CKOTOBOACTBO BaXHeMLIasA OTPac/b XKMBOTHOBOACTBA pec-
ny6auku. Ha [0nt0 CKOTOBOACTBa NPUXOAUTCA 60Mee NofoBUHBLI CTOUMO-
CTW BafoBOM MPOAYKLUMM XMBOTHOBOACTBA. OCHOBHAas 4acCTb MOr0/I0BbS
KPYMHOrO poraToro cKoTa COCpefoTOYeHa B CeNbCKOXO3ANCTBEHHbLIX Opra-
Hu3aumsax — 96 % (kopos 85 %). Ha 1 sHBaps 2024 roga B CenbCKOX03i-
CTBEHHbIX OpraHmn3auunaX HacumTbIBasiocb 3932 ThIC. r0/I0B KPYMNHOro pora-
TOro ckota, u3 Hmx 1307 Tbic. KOpPOB. M0 NPOU3BOACTBY MOJIOKA Ha AyLly
HaceneHusi pecrny6nuka 3aHumaeT 1 mecto cpeam ctpaH CHI™ u 4 mecto B
EBpone. Bonee 98 % M0/10Ka 1 FOBAAWHBI CENbCKOXO03AACTBEHHbIE OpraHu-
3auMy nonyyaroT OT pasBefieHWs YepHO-MECTPOro ckota. B HacTosLiee
BPEMS ero reHeTUYeCKMiA NoTeHUMan No MOJI0YHON NPOAYKTUBHOCTY KOPOB
B cpegHem cocTasnfeT 10-11 Thic. KAOrpaMMOB MOJIOKA 3a flakTaumio [1].
MpaBuTeNbCTBOM YTBEPXAeHa PecnybivkKaHcKas nporpamMa pasBuTuA
Mo/04Ho oTpacam B 2020-2055 rogax, rae K 2025 rogy nnaHupyetcs no-
CTPOMTb 875 HOBbLIX MOIOYHOTOBAPHbIX (hepM 1 NPOM3BOAUTL B pecry6m-
ke 10 M/H. TOHH MosioKa [2].

Lean padoTsl — ONPeSeNUThL 3aTPaTbl 3HEPTUN Ha NPUBOL OUYUCTUTENS
KOPHeKNy6HeNI040B LWHEKOBOIO TUNa.

MaTepI/Ia.m;I M METOAMKA HccjaegoBanusa. B Xofe TeopeTnyecKnx
NCCNef0BaHUIA NMPUMEHSINCL METOAb! aHa/I3a, Knaccugukaumm, geayKumm
N CUHTe3a.

Pe3yabTaThl HccienoBaHusA M HX o0cysxkaenue. MO/0YHasa NpPoayk-
TUBHOCTb XXMBOTHBIX HaXxO4UTCA B MOSIHON 3aBUCMMOCTU OT COCTOSIHUSA B
XO03A/CTBE KOPMOBOM 6a3bl, TO €CTb OT CMOCOOHOCTU 06ECMEeUnTh XKMBOT-
HbIX KOPMamu C y4eTOM MX NMPOAYKTUBHOCTM 1 BO3pacTa.

OfHVM M3 BMAOB KOPMOB, CMOCOOCTBYIOLLMX MOBLILIEHNIO MOSIOYHOM
NPOAYKTUBHOCTY, SIBNAKOTCA KOPMOBbIE KOPHeknyGHennodbl. KopMoByto
CBEKJTy [al0T KOPOBe B KonmMyecTBe 1-1,5 KI Ha KaXXAblA KUAOrpaMmm Mosio-
Ka, HO He 60nee 40 Kr B fieHb. [1pn CKapM/IMBaHWUUN CBEKJ/Ibl PALMOH CTaHO-
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BUTCS NerkonepeBapuMbIM. B nTore u apyrvie kopMa ycBavBatoTcs fiyuLle,
N KaK pesynbTaT — yBennunBaeTcs yaoi [3].

KopHekny6Hennoabl nepes, ckapmavMBaHMeM 06s3aTenlbHO NoasepraroT
MOVIKE UM OYMCTKE OT MOYUBbI, HANWNLUEN Ha HUX. OcTaTouHas 3arps3HeH-
HOCTb KOPHEN040B He Jo/MKHa npeBbiwwaThb 2...3 % [3, 4].

B CenbCKOXO03AACTBEHHOM MPOU3BOACTBE Hambonee MNPUMEHSEMbIM
060pyf0oBaHVEM 11 OYMNCTKU KOPHEK/TYOHEN0A0B ABNAIOTCA LiEHTPOGEeX-
HblE€ W BUHTOBbIE (LIHEKOBbIE) MOMKM [5]. TOT TMMN MalUMH COOTBETCTBYET
cnefyowmmM TpeboBaHNAM:

— YHMBEPCA/IbHOCTb MOWKM PasnnyHbIX BUAOB KOPHEKTY6HENNOA0B;

— BbICOKOE KayeCcTBO MOWKM NpU MajloM pacxXofe BOAbl U 3HAUYNTE/bHON
NPOVN3BOAUTENBHOCTY;

— MexaHW4ecKas 3arpyska 1 Bbirpy3ska KOpHeKTly6Hen1040B;

— XOPOLUMIA JOCTyN K pabounm opraHam Ais UX OYUCTKW, 3aMeHbl 1 pe-
ry/IMPOBaHNS.

O[flHaKO MOIiKN KOPHEKNYOHENI0A40B MMEOT O6LLMIA HeAOCTaTOK — AaH-
HbI/A TMN MaLLWH HepaboTOCNOCOOEH MPY CHIDKEHUM OKPY>KAKOLLLE Temne-
paTypbl BO34yXa HWDKe Hyns, a, cnefoBaTeslbHO, UX HEO6X0AMMO yCTaHaB-
NBaThb B OTan/IMBaeMOM NMOMELLEHNM.

Takum 06pa3oM, Ans hepm 1 KOMMIEKCOB, HE MMEIOLLMX OTanIMBaeMbIX
KOPMOLLEXO0B, LiesecoobpasHo MnprMeHeHWe 060pYAOBaHMA 4718 CyXOl
OYMCTKM KOPHEKNYBHENN00B.

B Hay4yHO-npaKTWYecKWil LeHTpe NO MeXaHM3auuy CefbCKOro Xo3sii-
ctBa HAH Pecny6nvkn benapycb pa3paboTaH YHU(ULMPOBAHHBIA 0UNCTU-
TeNb-N3MeNbunTeNlb KOpHeKNy6HennogoB YWK-2. OCHOBHbIM 3/1EMEHTOM
[AaHHOW MalUMHbI ABNSETCA HaK/IOHHBINA LIHEK, KOPNyC U BUTOK KOTOPOro
ABMAKOTCS HE CM/IOLIHbIMU, @ BbINOMHEHHBIMU M3 MPYTKOB. MexaHu4eckoe
BO3AENCTBME Ha KOPHEKNY6GHEenno4bl CO CTOPOHbI BWUTKA LIHEKa Cnocob-
CTBYET OTAENEHUIO OT HMX MOYBbI, KOTOPas MPOCLINAETCA B 3a30Pbl MEXAY
npyTkamu Kopnyca [6].

OO6LenpuHsATas Teopusi pacyeTa BUHTOBbIX KOHBEEPOB OCHOBLIBAETCS
Ha TOM, YTO KOpMyC UKW »enob LIHEKA BbINOMHAETCS CN/OLLIHLIM, U TOraa
NPOV3BOAUTENILHOCTb M MOLLHOCTb Ha MPMBOJ, MOXET 6bITh OMnpefeneHa no
cnegyrowmm opmynam [7]:

2

0=60 ﬁi wC,sny , T, 1)
0L
N = 67 (a)+ sin ﬂ), KBT, 2
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roe D — Hapy)kHblli AnameTp BUHTA, M;
w — KO3UMLMEHT 3anofHeHNs »enoba;

C4 — KO3th(hMLMEHT HaKNOHa LLIHEeKa;

S — LUar BMHTa, M;

N — UMCNO 0GOPOTOB BUHTA, MUH™?;

¥ — 06bEMHBIIi BEC TPAaHCMOPTUPYEMOT0 MaTepuana, T/m3;
L — A/imHa WHeka, M;

 — KO3((PULLMEHT COMPOTUBNEHUS;

[3 — yron Hak/oHa LUHeKa.

MprMeHeHWe BblleyKa3aHHbIX 3aBUCMMOCTEN [/ pacyeTa LUHEKOBbIX
OYUCTMTENEA KOPHEKTYOHEMNO4OB 3aTPYAHWUTE/NbHO, T. K. OOMbLUMHCTBO
KO3(h(hMLMEHTOB B UX COCTaBe SBAANTCA SMMUPUYECKUMU U OMpPeAeneHbl
[NS1 LEMbHOr0 XKenooba.

3akaouenne. YUNTbIBasA BbllLEO3HAYEHHOe, LienecoobpasHo nposefe-
HWe TeOpeTMYECKMX U IKCMEPUMEHTa/IbHLIX MCCNef0BaHWIA npouecca ABu-
YKEHWS KOPHEKTYOHEeNI040B N0 peLLeTyaToMy >Kenoby LHEKOBOro 04MCTy-
Tens ¢ UeNblo YCTaHOBNEHWS KO3(ULMEHTOB, BXOAALLMX B 3aBUCMMOCTH,
onpefenstoLime NPou3BOLMTENILHOCTb U NOTPEOISEMYIO MOLLHOCTL 060pY-
[l0BaHMS.
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Cekums. Texuuueckuii ceppuc B AIIK
YK 621.791

ENbHULIKUA B. A.

BUJIbI HATLJIABOK J1JIS1 BOCCTAHOBJIEHU S JIETAJIENA
MAIIWMH U MEXAHU3MOB, UX IPEUMYIIIECTBA

N HEAOCTATKH

Hayunwuii pykosooumens — JIEBYVK B. A., kano. mexu. Hayk, 0oyeHm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecny6nuka benapycb

Beenenne. B npouecce akcnnyataumy passMyHbIX MeXaHW3MoB, Npu-
XOAWUTCS MHOTJA CTaNKuMBaThCs C HEOOXOAMMOCTLIO HaniaBWTb MeTaas B
TOM W/IN MHOM MeCTe AeTann. Pa3buToe KpemneXHoe 0TBEPCTUE, UCTepTas B
npoLecce 3KcnyaTayun NoBePXHOCTb, BbIKPOLLEHHAs KPOMKa MeTasifiope-
XYLLEro MHCTPYMEHTA, U3HOLLEHHas BTY/IKA MOALUMMHMKA. Bo Bcex aTux
CNyYasiXx MOXKHO 060iTMCL 6e3 3aMeHbl AeTan, BOCCTAHOBMB ee CMOCco6oMm
Ham/jaBky MeTaila Ha M3HOLLEHHYO YacTb. HamnaBka Ha feTanb meTasa
MO3BO/ISIET He TO/bKO BOCCTaHOBMTbL MepBOHauYasbHble CBOMCTBA WM3Aenus,
HO M NpuAaTb eMy COBEPLUEHHO HOBbIE LIEHHble KayecTBa. B 4acTHOCTM,
Harn/jaBKB Ha OCHOBaHME W3 HWU3KOYT/IepOAMCTO CTanu coii TBepLocn/IaB-
HOrO MeTanna, MOXHO MOMYYUTb U3HOCOCTOWMKMWIA pabouniA opraH unm pe-
XYLLMIA MHCTPYMEHT [1-4].

Ileas paGorbi: 0630p BUAOB HamnIaBoOK [/ BOCCTAHOBMEHUA deTanei
MaLUWH 1 MeXaHW3MOB, BbISIB/IEHWE UX NMPEUMYLLECTBA N HEAOCTATKOB.

OcHoBHast YacTh. B 3aBUCMMOCTM OT MapKn MeTaina HarnaaBka MOXeT
Npon3BoAUTLCS Ge3 NOAOrpeBa WM3AeNUs U ¢ NpPeABapuUTE/IbHLIM MOAOrpe-
BoM. OCHOBHbIMW TPeGOBaHMAMM, NPEAbSBNSEMbIMA K KAUeCTBY HarnaBKu,
ABMAKOTCA: HafEXHOEe CrnaBfeHne OCHOBHOIO MeTaifia C HamnnaBfeHHbIM;
OTCYTCTBME Ae()eKTOB B HamnfiaB/leHHOM MeTanne; WAeHTUYHOCTb CBOWCTB
Harn/jaBNeHHOro MeTana.

HafexxHoe cnnaBneHvie HannaBku ¢ OCHOBHbIM MeTan/ioM obecneymsa-
eTCst MoABOPOM CUMbI TOKA, YTO ANS HaniaBOYHbIX YCTAHOBOK C MOCTOSH-
HOIA CKOPOCTbI0 NOJayn 3M1eKTpoAa COOTBETCTBYET NOAO0PY CKOPOCTH Mo-
[iaun NPOBOJIOKN UMW NEHTBI.

B HacTosiLiee BPeMs B MPOMbILAEHHON 1 NPOM3BOACTBEHHBIX cthepax
NCMOMb3yeTcs 6O/bLUOE KOMMYECTBO CMOCOGOB HamnnaBKW. PaccMOTpUM
pasNYHble BWAbI HannaBfeHUs B 3aBUCMMOCTM OT TWMa MCMONb3yemoro
Harn/jaBo4YHOro MaTepmana.
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Pyunas oyzoeasn nannaexa nokpvimuvimu 21ekmpooamu. Hannaska anek-
TPOAaMmu C MOKPbITUEM ABNAETCA Hambosee YHUBEPCaIbHBIM METOLOM, MO-
XKET OCYLLECTBAATLCA BO BCEX NMPOCTPAHCTBEHHbLIX MONOXKEHMAX. MMpuMeHs-
€TCA Kak B MPOMBILLJIEHHON OTpacnu, Tak 1 B GbITOBOW cdiepe. Monynsp-
HOCTb JaHHOro cnocoba 06ycnoBfieHa HECKObKUMU MPUYMHAMUW: NPOCTO-
Ta, YyAOOCTBO, TMOKOCTb, OTCYTCTBME HEO6XOAMMOCTWM B CheLManbHOM
OCHalLLeHWW.

OCHOBHble HefoCTaTKW: HU3Kas MPOW3BOAUTENBLHOCTb, TSXESbIE YC/I0-
BUS ONA WUCMOMHUTENA, HEeCTabWIbHOCTb KayecTBa MOSYYEHHOTO Chos,
60/bLUOE NPONAaBIeHNe OCHOBHOIO MaTepuana.

C nomoLLbIo onpefeneHns coctasa MeTania NoA6UPaeTCs TUM 3N1EKTPO-
[a, a TONLWMHa 1 opma 3aroTOBOK BAUSET Ha AMAMETP CBAPOYHOIO CTepXK-
HA. Ecnv ToNwmMHa HannaB/ieHHOro Marepuana cocTtaBnseT meHee 1,5 MM —
TO AvMaMeTp MpyTKa A0/MKeH ObiTb 3 MM. MMpu TonwmHe 6onee 1,5 MM —
4...6 MMm.

MOBEPXHOCTb AeTaNM HYXXHO OYUCTWUTb OT Pas/IMYHOrO poja 3arpssHe-
Hui1. HeobxoauMoCTb NpeABapuUTeENbHONO MOAOrPeBa 1 NocnefytoLLei Tep-
MO006pPabOoTKMN TaKXKe 3aBUCUT OT MapKm MUCMOMb3YeMbIX 3N1eKTPOLOB.

HannaBka 13genunii u3 ctaim oCcyLLecTBAsSeTCA Ha NOCTOSHHOM TOKe 06-
paTHOM nonspHoCTW. [aHHbIn MeToA noapasyMeBaeT NPUMEHEHME pasnny-
HbIX CXeM HaniaBOYHbIX LUBOB.

Bub6pooyeosas nannasxka BbINONHAETCA MyTeM BUGpaLuu 31eKTPoaa,
amnnuTyaa Kotopoii coctasnseT 0,75-1,0 gnameTtpa cTepxHs. Mpouenypa
OCYLLECTB/ISIETCS Ha TOKe 06paTHOI nonspHocTu cunoii B 80-300 A. B mo-
MEHTbI COMPUKOCHOBEHUS OCHOBHOIO W34eNWst M MPOBOIOKU 3M1EKTPOAA
MPOMNCXOANT KOPOTKOE 3aMblKaHne, KOTOPOe pa3orpeBaeT 06e NOBEPXHOCTU
[0 TemMnepaTypbl NIaBAeHNS.

B kayecTBe MpMCago4YHOr0 MaTepuana MOryT NPUMEHSOTCS 31EKTPOab!
PasfIMYHOrO CEYEHWS: NPYTKN, MAACTUHBI U T. M.

OCHOBHbIE JOCTOMHCTBA: MPOLIECC OCTAeTCs YCTOWUMBLIM B OOLUMPHOM
[AmanasoHe nnoTHocTei Toka: 0,2-300 A/MM?, BO3MOXHOCTb HamnaBKu c/o-
eB 60/bLUOA TONMWMHBI 38 OAWMH NPOXOL, AaHHbLIA CNoco6 MOXET npume-
HATLCA ANS PaboTbl C MaTepuanamm, CKAOHHLIMK K 06pa3soBaHMI0 TPELLMH,
BO3MOXXHOCTb MpWAaBaTb HannaBNeHHOMY MeTay HYXHYHO hopmy.

"NaBHble HEJOCTATKW: MEPEerpeB OCHOBHOIO M3AENnst B 30HE TepMuye-
CKOro B/UAHUSA M3-3a OO/BLUOIA MOTOHHON 3HEPruMmM npouecca, Heobxoau-
MOCTb C/IOXKHOIO M YHUKa/IbHOro 060pyA0BaHNs, HEBO3MOXHOCTb NosTyye-
HWSI TOHKWX C/I0EB, 3HA4YMTE/IbHasA AMTENbHOCTb NOATOTOBKY.
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B HacToflllee BpeMs aKTUBHO WCMOMb3YETCA METO[, niazmMenHOuU
Haniasku. B Ka4ecTBe NCTOYHMKA Tena BbICTYNaeT BbICOKOTEMMNePaTypHas
oxatas fyra, nonyyaemas B CrelmasnbHbIX ropenkax. pucagoyHsim mate-
PUaIOM MOXET ObITb HaMIaBOUHbIA NOPOLUOK, NIEHTa, NPOBOIOKA, 3NEKTPOA
1 np. MNnasmeHHas HannaBka ¢ Nofayeli B BaHHY ABYX MNaBALLMXCS 3MeK-
TPOA0B 06eCneynBaeT BbICOKYHO MPON3BOAUTENBHOCTD.

YHvBepcasibHbIM MOABMAOM M/1a3MEHHOW HannaBKy ABMSETCA Hanias-
NeHue ¢ BAYyBaHWEM MOpoLLKa B Ayry. [pu BbINOJHEHUW MOZ06HbLIX paboT
NPUMEHSAETCS ropenka KOMOMHMPOBAHHOIO TUMA, KOTOPas BbI4AeT ABa BuAa
Lyrv: npamas U KOoCBeHHas. HamnasoyHble MOPOLLKM NMPW MOMOLUM TpaHc-
MopTUPYIOLLIEro rasa nojaroTcs U3 NUTaTens B ropefiky 1 Tam BAyBalOTCA B
nyry. 3a Bpems npebbiBaHus B gyre 60bLIas YacTb NOPOLLUKA pacniaBiseT-
€A1, N Ha NOBEPXHOCTb OCHOBHOIO U3/e/nA OH NONajaeT B BUAE Karernek.

Pabouyto MOBEPXHOCTb Mepef, HayaloOM HanfiaBfneHus cnegyet 3adu-
CTUTb OT Pa3MYHbIX 3arpA3HEHUIA: PXXaBuuMHa, Bara, OKaJuMHa v Macso.
Mpy HanoXeHWN MepBOr0 HaMMaBOYHOIO CNOA KaXKAbIA NpejblayLLmnii Ba-
JINK HY>KHO nepekpbiaTb Ha 20—30 % ero WnpuHbL.

OcCHOBHbIe MpenMYLLIECTBA: BbICOKOE KayecTBO HamnaBfNeHHOro Cros,
HebonbLas raybuHa NponnaBneHns OCHOBHOMO MeTassia, BbICOKas Mpou-
HOCTb CLENEHNS, BO3MOXHOCTb NOJyYEeHUs C/I0eB Mas10ii TOMLLUMHBI.

HepocTaTku: cpaBHUTENbHO HEBLICOKMIA YPOBEHb MPOM3BOAUTENLHOCTH,
Ha/Iyme CNOXKHOrO OCHALLIEHNS.

llyeosasn nannasxa noo ¢urocom NUMEET HECKO/IbKO XapaKTepHbIX YepT:
BbICOKasA NPOW3BOAMTENbHOCTb, 00MbLUAA YHUBEPCA/IbHOCTL U LUMPOKUE
BO3MOXHOCTW NIernMpoBaHnUs OCHOBHOIO MeTasna.

BblgenstoT YeTbipe BUAA SyrOBO HannaBky Nog (hocoM:

1. LLInpokoe pacnpocTpaHeHne MMeeT 3/MeKTPOAYroBas HarjiaBka feH-
TO. [lyra, BO3HMKAKOLWas Ha TOPLE 3M1eKTPOLHO NEHTbI, NepemeLLaeTcs oT
OAHOI KPOMKM K ApYyroil. B pesynbTare 3TUX LUMKINYECKUX ABWKEHWUIA MO-
NyYyaeTcs paccesHHOe Teni0B/IOXeHWe B OCHOBHOe M3fenve.

2. MHOroanekTpoHaa 3/MeKTpoLyrosas Hannaska. CyTb npouecca 3a-
K/I0YaeTCs B TOM, YTO Ayra aBTOMaTUYeCcKy BO3HUKAET Ha TOpLEe TO OfHO-
ro, TO BTOPOro 3/1eKTPO/A, KOTOPbIE PacmnosioXeHbl Ha HEKOTOPOM paccTos-
HUW OpYr OT Jpyra u MMeloT o6LWuil TOKONpoBoA. Ayra nepemMeLlaeTcs ¢
OAHOTO CTEPXHSI Ha APYro, MpPMBOAA K MOMEPEMEHHOMY PacriaBieHNHo
NPYTKOB.

3. MHorogyroBas 3/1eKTpoAyrosast Hannaeka. [aHHblii BG BO MHOTOM
CXOX C MHOr03/M1eKTPOAHbIM CNOCO60M. TOMbKO 3[eCb KOMMYECTBO 3feK-
TPUYECKUX lyT COOTBETCTBYET KOMIMYECTBY 3/1EKTPOLOB.
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4. Bubpogyrosas Hannaska nog (hocoM MoapasymMeBaeT BbINOSHEHUE
npouecca ¢ NOMOLLBI0 KonebaTenbHbIX ABVXEHWNIA 31eKTpoja.

Kpome yXe nepeymcneHHbIX LOCTOMHCTB, 4YyroBO€ HarnfasfieHne Nog
(hIHOCOM MMEET CrefyroLye NPerMyLLEeCTBa: Mable NOTePU 3/EKTPOLHOMO
MeTa/INa, OTCYTCTBUE U3TYUEHUS.

HepocTaTku: 60bLUOe MPOMaBieHne OCHOBHOIO MeTasna, Heobxoam-
MOCTb MPUMeEHEeHUs (AOCOPOPMUPYIOLLMX YCTPOICTB, HanaBKy BO3MOX-
HO MPOBOAWTbL TOMLKO B HVKHEM MPOCTPAHCTBEHHOM MOMOXKEHWU, NpU pa-
60Te C feTanAMM Maioro gMameTpa v ray60KMMW BHYTPEHHUMU NOBEPXHO-
CTAMU UMEIOTCS 3aTPYAHEHMS N0 YAANEHUIO LLINAaKOBOMA KOPKK].

Hannaska 6 cpede sawummnsix 2azo6. Hanbonee nonynsapHsIM MeTOLOM
ABNAETCA HamnnaBKa NAaBALWMMCA 3MeKTPOLOM B Cpefe YIrNeKMUCoro rasa,
KOTOPbIA XapaKTepr3yeTcs AOCTYNHOCTHHO U [elleBU3HOM. [laHHbI cnocob
no3Bo/isfeT paboTaTb C feTansiMn HebBOMbLUMX LUAMETPOB U HAHOCWUTL Ha
HKX Cou ToNLWMHO oT 0,5 80 3,5 MMm.

OCHOBHblE JOCTOMHCTBA: OT/IMYHOE Ka4eCTBO Har/aBfeHHOro MeTanna,
BbICOKast MPOV3BOANTENBHOCTb.

HepocTaTku: MOBbILLEHHbIM YPOBEHb Pa3bpbI3rMBaHus, 415 NOMyYeHUs
Ka4eCTBEHHOr0 [OMOMHUTENBHOIO C/I0Si HEOOXOAMMO MPUMEHEHMWE Creuu-
a/TbHO NPOBO/IOKM.

HannaBka B cpefe MHEPTHOrO rasa MPOBOAMTCA MMABALLMMCA U Hemnna-
BALLMMCA 3M1eKTPOAOM. B mepBom cyyae fyra BO3HWMKaeT MeXy 3NeKTpo-
[OM 1 OCHOBHbIM MeTannoM. HannaBneHve OCYLLECTBASETCA B YC0BMAX
aBTOMATMYECKOI MoJaymM 3MEeKTPOAHON NPOBOMOKU. B KayecTBe 3alUTHOI
cpefbl BbICTYMaeT CMeCb aproHa C KUCI0POAOM WN YT NEKUC/IbIM Fa30M.

B KauecTBe HennaBALLMXCS 3EKTPOLOB BO BTOPOM C/ly4yae BbICTyNaloT
rpajguToBble, YrofibHble WM BOJb(pamMoBble 3MEKTPOAbI. [pucagoyHbIi
maTepvan BBOAWUTCSA B 30HY Ayru B BuAe NPOBOMOKW WM nopowka. Mpu
HanaaBKe YrofibHbIM MPYTKOM HariaBOYHble MOPOLUKM HacbiMatoT Ha Oc-
HOBHYIO MOBEPXHOCTb, & NOCcne pacnnasistoT. HannasneHHbI cioii obna-
[aeT HEBbICOKVMM KayeCTBOM W3-3a MPUCYTCTBWS MOP, HEMETaNINYECKMX
BK/IFOYEHUIA 1 Apyrux aeteKToB.

Jlyeoeas nannaska nopowKosbiMu JeHmamu u nposoarokamu. [aHHbIV
MeToZ He TpebyeT MCNonb30BaHMA (toca WK 3alUTHBIX rasoB. MMoaTomy
OCHOBHbIMW XapaKTepucTUKaMK 3TOr0 crnocoba SBMSTCA NpocToTa U Ma-
HEBPEeHHOCTb. Takxke ANA UCMOMHWUTENA CO3AaeTCa BO3MOXHOCTb paboTaTh
C LeTafisiMW CNOXHOM (hOpMbl, FNYy60KUMU BHYTPEHHUMU MOBEPXHOCTAMMU,
3fleMeHTaMn Masioro guameTpa v T. 4.
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CrabunbHOCTb AYr¥ 1 3aliuTa pacriaBNeHHOro Metanna OT as3oTa M
Kvcnopoda U3 BO3fyXa rapaHTUpYHTCS 3a CYET HanMums Heob6XOAMMbIX
KOMMOHEHTOB CepfievHKa 31eKTPOAHOro MaTepumana.

l'azosas nannaska. B [AaHHOM MeTOfe B Ka4eCTBE UCTOYHMKa Ter/a u1c-
Monb3yeTcs rasoBoe Miaams, NPOW3BOAALLEECS CreLmanbHbIMU FopesikaMu.
HannaBouHbIMW MaTepyanamu MoryT 6biTb MPOBONOKM, CTEPKHN U MPYTKW.
Mpouecc Hannas/ieHna ¢ yyacTUeM [aHHbIX MaTepuasnoB MpakTUYecKn He
OTAMYAETCH OT 3NEKTPOAYrOBO HaMaBKM.

B nocnegHee Bpema nosiyynna pacrnpocTpaHeHWe ra3onopoLlKoBas
HamnaBka. [aHHbliA MeTo4 MO3BOMSET YMNPOYHATH AeTanu, obnafatolime
CNOXHOI KOHUrypaumein, TOHKMM cnoem metanna ot 0,1 go 0,3 mm. Mpu
3TOM He MPOMCXOAWT pasbaBrieHWe OCHOBHOrO MeTasna. MopoLok yepes
ra3oKMCNoOpoLHOe Nnamsa nogaeTcs B paboyyto 30Hy. B pesynbTaTe Harpesa
MOPOLLIOK B MJIACTUYHOM W pacrniaB/ieHHOM COCTOSHWW [OCTUraeT NnoBepx-
HOCTM feTann. 3aTeM OH 3aTBepheBaeT M 00pa3yeT HamnnaB/eHHbIA Cnov
MeTana.

MpenmvyLLecTsa: Manoe npOMsasfieHNe OCHOBHOrO MeTasfa, YHUBep-
Ca/IbHOCTb TEXHONOTUW, BO3MOXHOCTb MOMYYEHUSA TOHKMX CNOEB Hannas-
NEHHOro MeTaNa.

HepocTaTku: HWU3Kas MPOU3BOAUTENBHOCTb, HECTabWUbHOCTL KayecTBa
Harn/aaB/eHHOr0 C0s, HEBbICOKWIA KO3(M(PULMEHT WMCMOMb30BaHMA Mpumca-
[OYHbIX MaTepUanoB.

Jlazepnas nannaexa BbINOMHAETCA C MOMOLLBIO BbICOKOKOHLEHTPUPO-
BaHHOI0 UCTOYHUKA IHEPTrUM — Nla3epHOro nyya. [aHHblii MeToj He TpebyeT
1CMo/Nb30BaHMe BaKyyMHbIX Kamep. B KayecTse mpucagoyHoro marepuana
MOTYT NPUMEHATLCSA NPYTKW, NEHTbI, 06Ma3Ku.

nocbl: BbICOKAss MPOYHOCTb CLEMJIEHUs, Masioe U KOHTPOMpyemoe
Mporas/ieHWe OCHOBHOIO MeTas/a, BO3MOXHOCTb MOJyYeHWs TOHKMX CJio-
eB — 0 0,3 MM, Hebonbluas Aedopmaums aetaneid; BO3MOXHOCTb paboThbl C
TPYAHOZOCTYMHLIMW NOBEPXHOCTAMM; Na3ePHbIA Nly4 MOXET BO34elCTBO-
BaTb Cpa3sy Ha HECKOJ/IbKO MeCT.

MuHycCbI: H13Kas MPOU3BOAUTENBHOCTL, HU3KKIA KM, BCcero npouecca,
HE06X0AMMO UMETb CNOXHOE U JOPOroCTOALLEE OCHALLEHME.

Dnexmponno-nyuesasn naniaska NPOU3BOANUTCA B BaKyyme, NpeLCcTaB/s-
eT c060ii NnaBneHne OCHOBHOIO W MPWUCaAOYHOr0 MaTepyasioB 3N1eKTPOH-
HbIM Ny4OM. 3MEKTPOHHbIVA My4YOK MO3BONSET PerynnpoBaTb HarpeB Kak
OCHOBHOrO, TaK W Mpucago4yHoro martepuanos. Mpuyem, NpPoUCXOaMUT 3TO
pasfenibHo, YTO MO3BOMAET CBECTU K MUHUMYMY CMeLUMBaHWe ABYX maTe-
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puanoB. B KayecTBe MPUCALOYHOr0 Matepuana MOXeT MPUMEHATLCA Mo-
POLLKOBas MM CNAOLLHAS NPOBOJIOKM.

[JocTomHcTBa: HeboMbLUoe MPOM/aB/ieHne OCHOBHOrO MeTanfna, BO3-
MOXHOCTb MOJYYEHUS C/I0EB MOl TOMLLMHBI.

HepocTtaTku: CNOXHOCTb 060PYOBaHUA U €ro BbICOKass CTOMMOCTb,
Heob6X04MMOCTb BMOMOrMYECKO 3aLUTbI UCMOMHUTENS.

Dnexkmpokonmakmuas Hanaaeka OCYLIECTBISETCA NPOBOMOKOWA MW no-
POLLKOM Ha CneuyanbHOM annapare.

MpenmMyLLEecTBa: BbICOKasi MPOW3BOAWTENBHOCTb, HU3KWME 3Heprosatpa-
Thl, OTCYTCTBYET HEOOXOAMMOCTb B 3alUMTHOW Cpefae, MUHMMasbHasa 30Ha
TEPMMWYECKOr0 BO3AECTBMS U3-3a Masloli AMTENbHOCTA UMMYIbCOB.

HepocTaTku: OrpaHMYeHHOCTb HOMEHKATYpbl 0bpabaTbiBaeMbIX M13ae-
NviA. JaHHbIA METOA NPUMEHSAETCS 4/19 BOCCTAHOBNEHWS CNESYHOWNX feTa-
NelA: Basbl, OCU, LUTOKK, GapabaHbl U Apyrue 3/1eMeHTbl, M3HOC KOTOPbIX NO
[AvameTpy He npesblwaeT 1-1,5 Mmm.

Lna nanaasxu mpenuem NCNONb3YETCA NPUCAZOYHBIVA NPYTOK, KOTOPLINA
TOPLOM MPVXMMAIOT K HanjaBisieMoil NOBEPXHOCTM W BpallalT OTHOCU-
TeNbHO NPOAO/ILHOM OCH.

Hannaexa e3pwisom. TnakupoBaHue ¢ NpUMEHEHMEM 3HEPrUM B3pbiBa
OCYLLIECTB/IIETCA MO TEXHONOT M CBAPKMN B3PbIBOM.

MpenmMyLLEeCTBa: BO3MOXHOCTb pPaboThbl C MeTan/laMu, COeAMHEHNE KO-
TOPbIX APYTMMM CMOCO6AMU COXHO MM HEBO3MOXKHO BbIMO/HUTL, OTCYT-
CTBMWE MPOM/aBfeHNs OCHOBHOIO MeTan/a, MUHUMaNbHbIA YpOoBeHb Aedop-
Mauum U3genuia.

HepocTtaTku: He06X0AMMOCTb CneLyanbHbIX MOAUIOHOB, 3HAUMTETbHAS
LIMTENIBHOCTb MOATOTOBKM, OrpaHWYeHHas HOMEHKnaTypa AeTasei, KoTo-
pble 06pabaTbiBaOTCA 3TUM METOLOM.

Baxaouenue. [1py BbIGOpe TWMa HamlaBKu HEOOXOAMMO YUWTbIBATb
maTepuanbl, KOTopble 6yAyT NCMO/b30BaTLCA, a TakKe TpeboBaHMs K Npouy-
HOCTV U TOYHOCTU COeIHEHMS.,
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YK 631.3

NArYHUOB A. C.

TEXHUYECKOE OBCJYKUBAHUE U PEMOHT
CEJIbCKOXO03SCTBEHHbBIX MAIIIMH

Hayunwvui pyxosooumens — UBAHYUKOB I'. O., mazucmp mexH. HayK
Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,
"opku, Pecnybnuka benapycb

Beenenue. MexaHn3auus cenbCKOX03AACTBEHHOIO NPOM3BOACTBA ABNS-
eTCA HeoTbEMSIEMOI 4acTblo arpapHoii otpacnm Pecny6auku Benapychb.
CoBpEMEHHbIE CEbCKOXO3AMCTBEHHbIE MalUWHbI, TakMe Kak TPaKTopbl,
KOMGaliHbl, CEeSNIKA U Apyrue arperatbl, UFPatOT K/IKOYEBYIO POSb B MOBbI-
WeHUn 3EKTUBHOCTM  CE/IbCKOXO3ANCTBEHHOIO Mpou3BoAcTBa. [
06ecrneyeHms MX AONTrOCPOYHON M GecnepeboliHoi paboTbl HEOOXOAMMO
MPOBOAMTbL PETYNSAPHOE TEXHUYECKOE 0OCAYXMBaHWe M peMOHT. HegocTa-
TOYHOE BHMMaHWE K 0BCNY>XMBaHWMIO MOXET MPUBECTU K MOSIOMKaM, CHU-
YKEHWIO MPOV3BOANTENBHOCTM U YBENMYEHWIO 3aTpaT Ha paboTy MaluvH. B
3TOV CBSA3M BXKHOCTb OPraHM3aLmmn npaBuaLHOro 06CTy)XXMBaHWA 1 PEMOH-
Ta Ce/IbCKOXO03AMCTBEHHbIX MALLMH BO3PACTaeT € KaXabIM rogom [1-7].

Ileas pa6oTbl. AH/IM3 OCHOBHbIX ACMEKTOB TEXHWYECKOrO 06C/TYXK-
BaHUs N PEMOHTA CE/IbCKOXO03ANCTBEHHBIX MallWH B Pecny6nvke benapyco,
BbISIBNIEHNE MPO6EM, C KOTOPbIMU CTa/IKMBAKOTCS CE/IbXO3MPOM3BOANTENMN,
N NPeANOXEHUA NO Y/y4LLeHWI0 KayecTBa 006CNYXMBaHWS TeXHUKK. Oco-
60€e BHUMaHWe yaenseTcs NpakTUYeCKUM PeKOMEHAALMAM MO OpraHu3aLmm
3(hheKTUBHOW CUCTEMBI TEXHNYECKOTO 0OCNY)XXMBAHWA 1 PEMOHTY CE/TbCKO-
XO03SACTBEHHbIX MaLLVH.

Marepuajbl 1 MeTOAMKA HccaenoBanuii. [19 JOCTMXKEHNA Lenn pa-
60Tbl OblN NPOBEAEH KOMMJ/IEKCHbI aHaIM3 CYLLECTBYHOLWMX MOAXOLOB K
TEXHWUYECKOMY OBC/TY>KMBAHUIO 1 PEMOHTY CE/TbCKOXO035IACTBEHHbIX MaLUMH
Ha TeppuTopumn Pecnybnuku Benapycb. B wccnegoBaHuy MCMofb30BaHbI
mMaTepuasbl N3 OTKPbITbIX MCTOYHUKOB, BK/HOYAsi CTaTUCTUYECKME JaHHbIE U
OTYeTbl CEMbCKOXO3AMCTBEHHbIX MPELNPUATAI, KOTOPbIE MO3BONAKT 06b-
EKTVBHO OLIEHWUTb TeKylllee COCTOSIHME MexaHu3auun arpapHoro cekropa
CTpaHbl. B yacTHOCTH, GbINM NPOAHANN3MPOBaHbI AaHHbIE O KOMMYECTBE W
TEXHWUYECKNX XapaKTEPUCTUKAX CENbCKOXO3AWCTBEHHbIX MalLWH, a TaKkke
nokasaTe/in UX 3KCMyaTaLmn, YTo NO3BO/INMO BbISBUTb OCHOBHbIE TEH/EH-
LMK B 061aCTN TEXHUYECKOTO 0BC/TY)XXMBAHUSA U PEMOHTA TEXHUKN.

B npouecce uccnefoBaHns 66111 TakXKe pacCMOTPEHbI KNOYEBbIE NPO-
61embl, BO3HMKatOLLME B MPOLECCE IKCMyaTauun CebCKOX03AMCTBEHHOM
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TEXHUKW, Takue Kak HefoCcTaTouHas KBanuukaums 06CNy>XMBAKOLLEro
nepcoHana, AehnUMT 3anyacTeil N BbICOKME 3aTpaTbl Ha MX NMPUOBPETEHME,
a TaKxXe BMSIHWE BHELIHUX (DaKTOPOB, BK/IKOYAA KNMMATUYeCKMe YCoBus,
Ha M3HOC U paboTOCNOCOGHOCTb TEXHMKWU. NSl KaXAON W3 BbISIBNEHHbIX
npobnem 6b1nM NpesIoXKeHbl BO3MOXHbIE MYTU PELLEHNS, OCHOBAaHHbIE Ha
aHanmse CyLLECTBYIOLMX MPaKTVK U PEKOMEHJALUUAX BedyLumMX creumanu-
CTOB B 06/1aCTU MEXaHM3aLMmN CeNIbCKOr0 X035IACTBA.

Pe3yJIbTaTLI HCCJIeA0OBAHUA H HUX 06cy21<11e1me. B CeanKOXO3F|l7l'
CTBEHHOM NPOM3BOACTBE Benapycyu MCMonb3yroTCs pas/iMyHble TUMbl TeX-
HUKW, KaXXAbIA N3 KOTOPbIX TPEBYET Cneumntnmyeckoro nogxoaa K o6cyxm-
BaHUO. CpeAn OCHOBHbIX BUAOB MalUMH MOXHO BblAeNNTb TPaKTOPbI, 3ep-
HOY60pOYHble KOMOaliHbI, NAYrK, GOPOHbLI N CESNKMN.

TexHu4eckoe 06CNYXKMBaHME 3TUX MaLLMH BKIOYaeT PerynspHyr npo-
BEPKY M 3aMeHy macna, (MnbTPOB, NMPOBEPKY CUCTEM OXNTXKAEHMA U TOM-
NVBHOM CUCTEMBI, @ TaKXKe AMarHOCTUKY U3HOCA OTAEMbHbIX KOMMNOHEHTOB.

OCHOBHbIE BUAbI TEXHUYECKOTO 0OCMYXMBaHUS:

— NPOMNIaKTUYECKOE 06CNYXMBaHWE — MaHOBble OCMOTPbI TEXHUKM,
BK/HOYas 3aMeHy Macna U (puibTPoB, MPOBEPKY COCTOSIHMS arperatoB U
cucTem. B Benapycu ans TpakTopoB U KoM6aliHOB HEOOX04MMO NPOBOANTD
npogunakTUYeckoe 06CNY)KMBAHME KaK MUHUMYM [BaxKAbl B FOA: Nepej
Haya/iloM Ce30Ha 1 Mo ero OKOHYaHWH;

— TeKyLMiA PEMOHT — YCTPaHEHNEe MeNIKUX HEUCMPaBHOCTEN, TaKMUX Kak
M3HOC AeTasei 1 perynnpoBka cucteM. BaxkHo, UTOObI CEbX03MPOM3BOAN-
TeN CBOEBPEMEHHO YCTpaHsnM fedeKTbl, 4TOObI MpeaoTBpaTUTL 6Gonee
CEPbE3HbIE MOSIOMKW;

— KanuTa/IbHbIA PEMOHT — NPOBOAWTCS B C/lyvae 3HAYMTE/bHLIX MOBpe-
XOEHUIA UK M3HOCA TEXHWKMW. BKoyaeT pasbopKy MalluH, 3aMeHy KO-
YEBbIX KOMMOHEHTOB M BOCCTAHOBNEHNE MX (yHKUMOHasbHOCTU. B Bena-
PYCU KanuTasibHblii PEMOHT 0ObIYHO BbIMO/HAETCA 418 TEXHUKK, KOTOpas
paboTaeT Ha MPOTSKEHUMN HECKOMbKIMX IET.

Mpo6nembl, BO3HMKatOLLME NpW 0BCNy>XMBaHUW. B xofe uccnefoBaHms
ObINM BbIsBMEHbI HECKO/IbKO OCHOBHbIX MPO6/iEM, C KOTOPbIMW CTa/fKMBa-
tOTCS CENbCKOXO03AACTBEHHbIE NpeanpusaTys Benapycu:

1. [ocTynHOCTb 3anyacTeld. Ha cTapble MOAenu TEXHUKN YacTo COXHO
HaNTX OpUrMHasbHbIE 3aM4acTy, YTO 3aTPYAHAET KayeCTBEHHOE 06CaYyXu-
BaHuUe.

2. Bbicokasi cToMmocTb 3anyacTeid U ycnyr. OpuruHaabHble KOMMIeK-
TYIOLWME U PEMOHT 4acTO TPeOYIOT 3HAUWTE/IbHbIX 3aTpaT, YTO ABASETCS
OfHOI N3 OCHOBHbIX MP06/IEM ANA MaSbIX CEMbX03MPOU3BOAUTENEN.
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3. KBanudmkaums o6cnyXnBaroLLero nepcoHana. B HeKOTOPbIX permo-
Hax HaboaaeTcs HexBaTKa KBaIMMULMPOBAHHbLIX CMeLManncToB, YTo Mo-
XKET NPUBECTMN K CHUXKEHMNIO KAYeCTBa TEXHNYECKOTO 06CNYXMBaHUS.

PekoMeHZaLmn No YNyuyLleHWUO CUCTEMbl 06CNY>XUBaHWA. [NA noBbl-
LLEeHMS 3PPEKTUBHOCTM TEXHUYECKOTO 0BCTY)XXMBAHNSA Y PEMOHTA CENbCKO-
XO3AACTBEHHbIX MaLLUH B Benapycy MOXHO NPpes/ioxXnTb HECKOMbKO Mep:

— perynsipHoe NpoBefeHVe NPOPUNaKTUYECKMX OCMOTPOB M MCMO/b30-
BaHME BbICOKOKAYeCTBEHHbIX 3amyacTeil.

— NOBbILLEHME KBAU(MKALMM 06CTY>XMBAIOLLErO NepcoHana Yepes oby-
YeHne 1 BHepeHWe COBPEMEHHBIX METOLOB ANArHOCTMKMN N PEMOHTA.

— pa3paboTKa CUCTEMbI M1aHOBOIO 06CYXKMBAHWS U PEMOHTHbIX paboT,
OpVEHTNPOBAHHYO Ha 0COBEHHOCTM PaboThbl TEXHUKM B PasHbIX YCOBUSAX.

3akirouenue. TEXHUYECKOE OOCMY)XMBaHME WM PEMOHT CeNlbCKOXO035A-
CTBEHHbIX MalUWH ABAAKOTCA BaXHLIMU COCTaBMAOLWMMU 3DHEKTUBHOIO
CenbCKOro xo3sicTea B Pecny6nke benapycb. PerynspHas npomnnakTmka,
CBOEBPEMEHHbIE PEMOHTLI U KBATU(MLIMPOBAHHOE 06CAYXMBaHME 3HAYU-
TeNbHO NOBLILLAKT NPOU3BOANTENBHOCTb TPYAA U SONTOBEYHOCTb TEXHUKM.
Ba)kHO, YTO6bI CENbCKOXO03ACTBEHHbIE MPeANpPUATUS Benapycu ycTpaHum
CyLecTBytoLMe Npo6nemMbl, Takne Kak AeuLMT 3amyacTeil, BbicOKas CTO-
MMOCTb OBCMY)XXMBaHMS U HexBaTKa CheumanucToB. BHegpeHue npegso-
YKEHHbIX PEKOMeHAALMA MO3BOAUT YNYYlINUTb COCTOSIHWE CENbCKOXO03SiA-
CTBEHHOM TEXHMKW U NOBbLICUTb 06LLYO 3DheKTMBHOCTb NMPOU3BOACTBA.
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MOFYuui C. C.

AHAJIN3 KOHCTPYKIIMM U YCTPOMCTBA
OTHENPEIPAJJUTEJIBHBIX KJIATIAHOB

Hayunwiii pykosodumens — LJAUL] M. B., 3a6. kaghedpoti, Kano. mexu. HayK
Benopycckas FocyAapcTBEHHAs CEMbCKOX03AMCTBEHHAsA aKafeMus,

"opku, Pecny6nuka benapycb

Beenenue. [poLecc cBapkmn €BS3aH C OMACHOCTbI0 BO3HUKHOBEHMA MO-
)apa, KoTopblii 06yC0B/EH HAMUKEM OTKPbLITOrO MJaMeHN HarpeToro um
pacniaBfieHHOro MeTafa B BUAE PasfeTatoLmMXCcs YacTuL, KOTopble MOryT
ObITb MCTOYHMKAMMN 32XUraHWs roploYMX BeLecTB M maTepuanoB. Yacto
BO3HMKalOLLMe OT CBapky HeboMbluMe ouvary 3aropaHuii nepepactatoT B
MOXapbl, COMPOBOXAAOLLMECH 3HAYMTE/bHBIM MaTepuasibHbIM YLepboMm.
Mpu pe3ke MOryT BO3HWKATb MOTEHLMANLHO OMacHble cuTyauun — obpar-
HbI yaap. YTobbl CHU3WUTL PUCKW €ro NOsIBAEHWS UCMO/b3YHOTCA OrHenpe-
rpagutensHble KnanaHbl [1-9].

OrHenperpaguTenbHbId KnanaH — 3TO YCTPOCTBO MO KOHTPO/MK 6es-
OMacHOCTUN TEXHUYECKMX Fa30B, KOTOPbIV 3alLMLaeT 0T yTeYku, 06paTHOro
yfapa nnameHn. OH npefoTBpaLLaeT nonajaHune Bo3gyxa UnnM KUCIopoga B
NVHAWM NUTaHUS WX OGMHOYHbIE GanMoOHbI M NpefoTBpallaeT obpaTHble
yAapbl NamMmeHn 1 NocieaytoLLyo nojadvy rasa B ciyyae 06paTHOro xofa
nnamMeHn. BcTpoeHHble (nabTpbl 06eCNeUnBatOT 3aLLUTy OT 3arpAsHeHuii 1
rapaHTUpYOT ANNUTENbHBIA CPOK CYXObI 1 3KCMIyaTaumy 06opyoBaHms.

Henn padorel. MpoaHanM3npoBaTb KOHCTPYKLMM YCTPONCTB OrHemnpe-
rpaguTe/ibHbIX KnanaHoB C TOUKWU 3PEHWS HAfeXHOCTMW BbIMOSHEHNS MPO-
Lecca ¥ obecrneveHVs ycnosuii 6e3onacHOCTU pabOTHWKOB B YC/IOBUSAX
CE/bCKOXO03AACTBEHHON OpraHm3auum.

Marepuanabl U MeTOOMKa HcciaenoBanusi. B paboTe MCnonb30BaHbl
maTepuanbl, COAepXaline OMnMcaHue CYLLECTBYIOLUMX KOHCTPYKLUMIA OrHe-
MperpaguTe/bHbIX KlanaHoB.

Pe3yabTraTnl uccienoBaHust U ux obcyxnaenue. [1na obecneyeHus
6e30nacHOCTM W MpefoTBpaLleHNs 06paTHOro yaapa rasa MCMosb3yHTes
crneumansHble yctpoiictea [4, 9]. Bce npepoxpaHuTeNbHble YCTPOCTBA
KOHCTPYKTMBHO UMEIOT HECKO/IbKO CTEMeHel 3alimTbl, KOTOpble obecneymn-
BalOTCA pasHbIMU 371IEMEHTaMU: MPeLOXPaHUTENbHBIM K/lanaHoM, 06paTHbIM
KnanaHoM, OrHenperpaguTesibHbIM 3/1IEMEHTOM W OTCEKaTesleM MOTOKa.
Kaxablli 13 3TUX 3/1EMEHTOB CMYXXWUT Kak OTAeNbHOEe YCTPOMCTBO Gesonac-
HOCTW, & 0ObEAMHEHHbIE B O4HOM WU3AENNN 3/IEMEHTLI 06ECMeumBatoT KOM-
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MIEKCHYD W MHOrOYypOBHEBYIO 6€30MacHOCTb YenioBeKa M COXPaHHOCTb
[oporocTosiiLero o60pyoBaHus.

O6paTHble KnanaHbl: 3TW YCTPOMCTBA YCTaHaB/IMBAKOTCA Ha BbIXO4E U3
pefyKTopa M npefoTBpalLlaloT 06paTHbIA NOTOK rasa. OHM paboTatoT no
NPUHLUMMY 3aKpbITUA MPU U3MEHEHWW HanpaBfneHUs MOTOKa, TeM CaMbIM
610KMpYya BO3MOXHOCTb BO3BpaTa rasa B pefyKrop.

MpegoxpaHuTeNbHbIA KnanaH. [aeneHve, KOHTPOMPYEMOe ra3oMm, ne-
peKpbIBaeT MOTOK Fasa, eciiM BO3HWKAKT YyAapHble BO/HbI. lMogayy rasa
MOXXHO BOCCTaHOBWTb Bpy4Hyto. ObpaTHbIiA KnanaH No3BOsET rasam Teub
TOMbKO B OAHOM HampaBfieHUN 1N Haf4eXHO MpefoTBpaLlaeT Non3yunii unu
BHE3amHbIA 06paTHbIA NOTOK BO34yXa WAM KWUC/IOpPoAa B pacrnpeaenvTesb-
HYH CMCTEMY WM OTAENbHbIA GanoH.

OrHenperpaguTenbHble KnanaHa co3ganv ana obecrnedveHms 6esonacHo-
CTW W NpefoTBpaLLeHNs 06paTHOro yaapa rasa, Befp n0bas paboTa C ro-
PHOYMM rasom (K1CMopoLOM, aLeTUeHOM, MPOMaHoM) CONpsXKeHa C PUCKOM
BO3HMKHOBEHMWSI 06paTHOro yfapa naameHn. YTobbl 3alumMTuTL 060pya0Ba-
HVe OT MOMOMKMW, a YenoBeka OT (DM3MYECKMX YBEUMiA, AN 00yCTpoiicTBa
rasopas6opHbIX MOCTOB M MPUMEHSIOT OrHenmperpaguTe/ibHble KianaHbl,
KOTOpble OHOBPEMEHHO BbIMOMHAKT (YHKLMIO MAaMeracsiiero aneMeHTa
1 06paTHOro KnanaHa.

MnameracuTenu: YCTaHaBAMBAKOTCA Ha LUaHrax WU COeAMHEHUsX, YTo-
Obl NpefOTBPaTUTL PacnpocTpaHeHVe NnaMeHU 06paTHO B cucTemy. IMna-
MeracuTenn MOryT ObiTb BbINOMHEHbI B BUAE CETOK WM CheumanbHbIX
(hUNbTPOB, KOTOPLIE FracuT niams.

PeayKUMOHHbIE KnanaHbl: STU YCTPOICTBA perynmpyroT AaBieHue rasa
M MOTYT MMETb BCTPOEHHbIE MEXaHU3MbI 3aLWWTbl OT 06PaTHOro MOTOKA.

PunbTpbl: YCTaHOBKa (IUNbTPOB Ha BXOLE B PEAYKTOP MOXET NMOMOUYb
NpeaoTBpaTUTL MoMafjaHue 3arps3HeHnii n obecneynTb 6onee 6e30MacHyo
paboTy cuctembl. PunbTp Ha Bxoge. ObecneunBatoT 3aWuTy OT 3arpssHe-
HWIA 1 rapaHTUPYIOT ANMTENbHBIA CPOK CYXObl U 3KCMIyaTalun aBToreH-
HOro 06opyAoBaHus.

CucTeMbl KOHTPONS [aBneHus: HekoTopble COBPEMEHHbIE CUCTEMbI
CBapKW OCHallleHbl JaTyMKaMmn [aBfieHMsl, KOTopble MOTYT OTK/4YaTb Mo-
[ayy rasa npy 06Hapy>keHn aHOMaJNiA.

MpaBunbHas ycTaHOBKa U 06CMyXnBaHWe 060pyfoBaHus: PerynspHas
MPOBEPKa U TEXHWYECKOE 0OCMY>KMBaHME BCEX KOMMOHEHTOB CMUCTEMbI ra-
30BOiA CBapKU TaKXXe UrpatoT BaKHYK POfib B NpefoTBpaLleHn 06paTHOro

yaapa.
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OrHenperpaguTenbHbIA 3N1EMEHT OCTaHaBMBaeT It06oe Nnams, NocTy-
natolee M3 rasooTBOAa, M CHWXKAET TemnepaTypy MiaMeHu, YToObl ony-
CTUTLCS HUXKE TOUKM BOCMAMEHEHUS, TaK UTO ras BO BXOAHOM 30He He Mo-
YKET BOCMN/TAMEHWUTBLCA

OTcekaTe/lb MOTOKa COCTOUT M3 MPY>XWHHOTO KnanaHa, KOTopbli yaep-
XMBAeTCs MMaBKOW MepeMblYKOi. Ecnn npefoxpaHuTenbHOe YCTPOCTBO
CTaHOBUTCS FOPSYMM U3-3a BCMbILKM WM 06paTHOrO yAapa, KnanaH aBTo-
MaTWUYECKM 3aKPbIBAETCS MaBMEHNEM MEPEMbIYKK, TaKMM 06pa3oMm, OTce-
Kasi NOTOK rasa

3axarouenue. [1paBuIbHO NOJOOPaHHbIE MPeAOXPaHUTENbHbIE YCTPOIA-
CTBa A/19 3aliMTbl Ye/ioBeKa M 060pyfoBaHWs — 3a/10r Ge30MacHOCTU Mpu
MpoBeAeHNN ra3onsaMeHHbIX pPaboT. Mpu Kaxkyllueincsa npocTtoTe Bblbopa
3aLMTHBIX YCTPOMCTB €CTb MHOTO HKOAHCOB, KOTOPblE MOTYT 3HaTb TOMbKO
creyuanuncTbl.
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ABTOMATHUYECKAS CUCTEMA

KOHTPOJISA JABJIEHUS B LIMHAX

Hayunwuii pyxogooumens — JIEBYYVK B. A., KaHO. mexH. HAYK, OOyeHm
Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,
"opku, Pecnybnuka benapycb

Beeaenne. CucteMa KOHTPONSA AaBneHus B wnHax (TPMS) KoHTponu-
pyeT [faBneHue BO3f4yXa BHYTPWU MHEBMATUYECKMX LUWMH TPAHCMOPTHbLIX
cpencts. TPMS coo6LaeT BOAUTENO MHDOPMALIMIO O [aB/IeHUN B LUMHAX B
peXXMMe peaslbHOro BPEMeHW, MCMOMb3ys 160 AaTymK, Avbo gucnnein
MUKTOrpamMmMoii, IMbo MPOCTYHO CUTHASIbHYIO aMMOYKY HU3KOTO AaBNeHus
[1-8].

Cuctema KOHTPONSA JaB/eHWs B LUMHAX YCTaHaBMBaeTCA MO0 Ha 3aBO-
[ie-13roToBuTeNe, MBO Nocne BBOAA aBTOMOOWAA B aKCNyaTaumto. Lienbio
CUCTEMbI KOHTPONA [aBNeHNs B LUMHAX ABNAETCA NPefoTBpaLleHne AOopoX-
HO-TPAHCMOPTHBIX MPOMUCLLECTBMWIA, CHUXKEHME pacxoda TOoMmavBa U U3HOca
LUMH M3-3a HEJOCTATOYHOTO [aB/IeHUs B LUKMHaX 61arogaps paHHeMy pacno-
3HABaHWIO OMAacHOro COCTOSIHWA LWMH. 3Ta (hYHKLMA BMNEPBbIE MOABUIACH B
aBTOMOOWNAX Npemnym-Knacca B EBpone B 1980-x rogax, B T0 BpeMsl Kak
maccoBoe BHepapeHue npowusowio B CLUA nocne npuHatua 8 2000 rogy
3akoHa TREAD nocne ckaHfana ¢ lwuHamu Firestone n Ford.

TpeboBaHua K TexHonornm TPMS B HOBbIX aBTOMOOUAAX MPOSOKAIOT
pacnpocTpaHaTbcs B 21 Beke B Poccum, EC, AnoHun, KOxHoli Kopee u
MHOIMX ApYyrux asmatckux ctpaHax. C Hosa6ps 2014 roga TPMS 6bina 065-
3aTe/IbHON [ HOBLIX aBTOMOGUNEN B EBponeickom cotose n AMepuke. B
XO0[e orpoca, NpoBeAeHHOro B nepuog ¢ Hosopa 2016 roga no asryct 2017
roga, 6o110 06Hapy>XeHo, UTo 54 % nerkoBbix aBTOMO6MNel B LLBeuun,
epmaHun 1 VicnaHum He nmetoT TPMS, 1 3Ta Undpa CUMTAETCS 3aHUKEH-
HOW.

Henn paGoThi: NPOBECTW CPAaBHUTENbHYIO XapaKTepUCTUKY «MPAMOii»
N «KOCBEHHOWM» C1CTEMaM M3MepPeHNs [aB/eHUs B LUMHAX.

OcHoBHast YacThb. YCTaHOBUTL CUCTEMY KOHTPO/A AaBNEHNSA B LLIMHAX B
aBTOMOGW/Ib BO3MOXHO, ec/in WtaTtHas TPMS npousBoauTenem He npegy-
CMOTPEHa: HaMHOro NyYlle CBOEBPEMEHHO Y3HAaTb, YTO KOJIECO CryCKaeT,
Yem JOXKUAATHCA NeYvasibHbIX NOCNeACTBUNA.

TPMS (tire pressure monitoring system) OTCNeXWBaeT WU3MEHEHWSI B
[ABNEHNN LUWH: Aaxe HebOo/bLUOoe MOHWXKeHWEe AaB/eHWs B OQHOM Kofece
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YBE/IMUMBAET Pacxof TOnauea, yXyALlaeT YnpasnseMocTb aBTOMOOMAN Y
YBE/IMYMBAET M3HOC NPOTEKTOPA.

Celiyac cuCTeEMbl KOHTPONS AaB/ieHWs NOAPa3aenstoT Ha CUCTEMbI Nps-
moro (direct) n koceeHHoro (indirect) nsmepeHus.

B cuctemax NpsaMoro n3aMepeHuns Ha BEHTUAM BCEX KOJeC CTaBAT JaTyu-
K. OHM MOTYT YCTaHaBNMBATLCA BHYTPU UK CHapYXXW. JaTunk ukcupy-
€T YPOBEHb AaBNEHMA B KOSiece 1 nepefaeT MH(OpMaLuo No pagmuocesasn B
610K ynpaeneHns. Bonblyt0 posib UrPaeT TOYHOCTb MOKa3aHWn — MOXXHO
OTCNeANTb AaXe YMeHbLUIeHNe faBneHus Bcero Ha 0,1 6ap. Tak Ha3biBaemas
«KOCBeHHasi» TPMS, no cyTu, ABNSETCSA NPOrpaMMHbIM PacLUMpPeHVEM A4S
ABS: B cBoeli paboTe OHa MUCNOMb3YeT LUTaTHble AaTUYMKW BpaLleHUs Kone-
ca. CucteMa KOHTPOMMPYET M3MEHEHMS B 4acTOTe BpalleHUs Kofiec U Ha
OCHOBaHMM 3TOIN MHOPMALLMKN MOXET AMAarHOCTUPOBaTh NafeHne AaB/eHNs
B LUMHaX.

B pgaHHOM criyyae peyb He MAeT 0 TOYHbIX 3HAYEHWsX, CUCTEMA TO/bKO
CUFHANIN3MPYET O 3HAYUTE/IbHOM OTKIOHEHWUM OT MPUBLIYHOIO AaB/eHUs —
3Ha4YMMOe OTK/IOHEHMe B AaHHOM ciydae cocTasnseT 0,3 6ap, a onacHoe —
0,5 6ap.

«KOCBEHHbIe» CMCTEMbI MOTYT OLLUMGOYHO NepefaBaTh CUrHaM O CHUKe-
HWW [aBfieHMS B LUMHAX TaKXXe MNPy HepaBHOMEPHOM pasMeLLeHUN Fpy3a,
4acTOM MEPECTPOEHUM M3 MOJOCHI B NOOCY, NPOBYKCOBKE, PE3KMX CryCcKax
W Nofbemax.

Ho 3TO MOXXHO OTperynmpoBath, HarnpyMep, YCTaHOBMB 3afepXXKy Omno-
BeLLeHMsi. MOXHO eLle nepesarpysuTb CUCTEMY, Y4TOObI NMpU 3amyCcke OHa
HacTPOW/ACh Ha MHbIE 3HAYEHUS SAB/IEHUS B LUMHAX.

CnctemMa KOHTpONA fgasneHus B wuHax TPMS B/1IOK ATP-MS-01
BK/HOYaeT B cebs ueTbipe faTtyMka W MPUEMHbIA MOAY/b C LBETHbLIM
XKK-gucnneem. [aTuvkun MOHTUPYHOTCS Ha HUMMENb Koseca aBTomMobuns,
M3MEpSIIOT faB/eHVe U TeMMNepaTypy BO3AyxXa B LLUMHE W NepejarT UHGop-
MaLMIo 0 3HaYeHMW [aBfieHMs N0 paanoKaHany Ha aucnneid. Mpu naMeHe-
HWW [aBNieHMs B Koflece cUCTeMa nepeaaeT MHGOopMaLio 3BYKOBbIMIA CUT-
Hanamm 1 oTobpaXkaeT ee Ha Aucnee. MoOporoBble 3HAYEHWS [ABNEHUIA 1
TeMnepaTypbl HacTPaMBaroTCs B MeHHO aucnnes. CUCTEMY MOXHO yCTaHO-
BWTb CAMOCTOSATE/NIbHO — 3TO He TPeBYeT cneLmabHbIX HaBbIKOB.

MprieMHbIA MOAY/b NUTAETCA OT rHe3fa MpUKypuBaTess aBToOMOGWNS,
Takke ectb USB-Bbixog, 4TOObl 6bl10 yAOOHO NapainenbHO 3apshkaTb
CMapT(oH. B KOMNNEKT BXOAAT MPUEMHWK C AUCTIEEM, YETbIPE BHELLIHUX
[aTumKa [JaBneHus, YeTbipe KOHTPraiku, KOMMIEKT NpucnocobieHnin ans
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MOHTaXa [aT4MKOB, FrapaHTUAHbIA TanoH N NHCTPYKUuS. Pabovas Temnepa-
Typa AaTymkoBs coctaBnseT ot —40 go +125 °C.

CucTeMa KOHTPONA faBneHus B lWHax TPMS 6ecnpoBogHas MHCAI-
LOEP CONMAP ATP-MS-02 BkntoyaeT B cebsi YeTbipe AaTymka U NpUEMHbIN
MOZYNb C LBeTHbIM XXK-gucrnneem. NMpu U3MEHEHMW AaBfieHUsA B KoJece
cucTemMa nepesaeT MHAOPMaLMIO 3BYKOBLIMW CUTHa/IaMK 1 0TOOpaXKaeT ee
Ha gucnnee. JaTuvky UMEOT MapKMPOBKY MOMOXKEHWS, HO KOJfieca MOXHO
MeHATb MecTamu, Bce NepeHacTpavBaeTcs. Paboyas TemnepaTypa AaTymkoB
coctasngeT oT —40 fo +125 °C.

B KomnekTe ecTb ABYCTOPOHHWIA CKOTY AN hMKcaLlym NpuemMHoro Mo-
Lyna Ha Topnefe aBTOMOOWASA, TaKKe €ro MOXHO KpernuTb Ha KOBPWK-
NYYKY.

MprieMHBbIA MOAYNb NMUTAETCSH OT BCTPOEHHOTO SINTUIA-NONIMMEPHOTO aK-
KyMYASTOpa, KOTOPbIA 3apsiXkaeTcs OT BCTPOEHHO COMHEYHOR 6aTapen nnm
rHesga microUSB. B KOMMNNEKT BXOAWUT NPUEMHWK C AWCMNIEEM, BHYTPEH-
HVe JaTunkn, Kabenb USB-microUSB, ABYCTOPOHHWIA CKOTY, rapaHTUliHBbI
TaNOH U MHCTPYKLWUS.

3akiouenue. [NpPeMMyLLECTBA YCTAHOBKM CUCTEM KOHTPONS LUNH:

— NPefoTBpaLLaeTCs HewTaTHas aBapuiiHas CcuUTyauus BCleACTBuME
YMeHbLUEHNSA JaBNeHNs B KOJECE;

— YMEHbLLIAETCS U3HOC LLUNH;

— HEKOTOpble CUCTEMbI 060PY0BaHbl aHTUBAHAA/IbHBIMI CUTHAN3ATO-
pamu.
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LMK A. B.

AHAJIM3 KOHCTPYKIU YCTPOMCTB

KAHABHBIX IOABEMHHUKOB

Hayunwiii pykosodumens — LJAUL] M. B., 3a6. kaghedpoti, Kano. mexu. HayK
Benopycckas rocyaapcTBeHHas CeNbCKOX03a/ACTBEHHAS aKafemus,

"opku, Pecny6nuka benapycb

Beegenune. s 06ecrneyeHns BbICOKOKAYeCTBEHHONM, MPOW3BOAUTE b-
HOM U 3KOHOMMWYHOI paboTbl HEOGXOAUMO CBOEBPEMEHHO M KauyeCTBEHHO
BbINOMHATH TEXHWYECKOE 06CMYXKMBAHWE MALLIVH.

TexHnueckoe O06CMYXMBaHWE — 3TO KOMMAEKC OpraHu3aLnoHHO-
TEXHUYECKMX MEpPONPUATWIA, OCYLLECTBASEMbIX B MPOLeCce aKCmayaTaLlum
MallWH C Uefblo obecneyeHnss Tpebyemoid aPeKTUBHOCTA BbIMOHEHMUA
3aflaHHbIX PYHKUMIA [1].

MpegynpeanTb MOSIBMEHME OTKAa30B M HEWUCMPaBHOCTEN, YMEHbLUNTb
BpeHOe BAWSHME W3HOCOB, CTapeHUs, pasperynnpoBokK, o6ecrnevnts Hop-
Ma/slbHOE TEXHUYECKOE COCTOSHME, BbICOKOMPOM3BOAMTENLHYIO W 3KOHO-
MWYHYHO paboTy MaliMH B TeYeHUe Nepuoga 3KCryaTauuy MOXHO MLUb
Ha OCHOBE XOPOLLUO HanakeHHOM W YETKO AeCTBYHOLWEA MNNaHOBO-
NpeaynpeanTenlbHOM CUCTEMbI TEXHUYECKOTO OOCNYXXMBaHUA N PEMOHTA
MalLLIVH.

Mop cncTemoii TEXHUYECKOTo 06CYXKMBAHMA U PEMOHTA MalUVH crefy-
€T MOHMMaTb COBOKYMHOCTb OpPraH13aLMOHHO-TEXHUYECKUX MEPONpUATUA,
HampaBfeHHbIX Ha NOAAePXKaHKe U BOCCTaHOBMEHNE PaboTOCMOCOOHOCTH 1
MCNPaBHOCTN MaLlvH [2].

Hennr paGorel. [poaHaM3MpoBaTh KOHCTPYKUMKM 060pYyA0BaHus,
NpeAHa3HauYeHHOr0 A/11 MOHTaXa M [eMOHTaXa arperaTtoB ¢ aBTOMOGWeN
CE/bCKOXO03AACTBEHHOI0 NPOM3BOACTBA.

Marepuaiabl H MeTOAMKA HccjexoBanusi. B paboTe MCnonb3oBaHbI
maTepuanbl, COAepXKaLive OnncaHne CyLLECTBYIOLLMX KOHCTPYKUWiA 060py-
[OBaHMA N1 MOHTaXa M LEMOHTaXa arperaros, NMPUMEHSEMbIX B CMOTPO-
BbIX SIMaXx.

Pe3yibTaThl HCCae10BaAHUA M UX 00Cy:kaeHune. VI3BECTHO YCTPOICTBO
[3], koTOpbIi MeeT oNopHble MIOLWAAKM, 3aKpeneHHble Ha BEPTUKa/IbHO
nepeMeLLatoLLMXCs CTOMKaxX, KOTOpble SIBAAKTCA W CUAOBLIMU BUHTaMW,
B3aVMMOLEVICTBYIOLLMMU C raikamu, NPUBOLUMbIMU OT 3NIEKTPOABUraTens.

Mpy nepemMeLLeHnn ONOPHbLIX NOLLAA0K C KOIECHBIMWA MOCTamu BBEpPX,
rOpPU3OHTa/IbHbIE LUTHIPU MEPEMELLAOTCA MO BEPTUKa/IbHbIM Hanpasnsio-
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wym. Korga nogbeMHVK aBTOMATUYECKM BbIKIOYaeTCs B TpebyemoM no-
NOXEHWK, OMOpHas MOLLaAKa HaXOAWUTCA Ha YPOBHE Mofa U NepekpbiBaeT
BO3A4YLUHOE MPOCTPAHCTBO MEXAY YPOBHEM Mofia U CMOTPOBOI KaHaBOM,
noc/e Yero NPOU3BOAAT AEMOHTaX MOCTa WM APYruX arperatoB aBTOMO-
61N N TPAHCNOPTUPYIOT B PEMOHTHOE OTAENIEHME.

13BECTHO TaKXXe YCTPOICTBO [4], KOTOPOE COCTOUT W3 ABYX CTOEK, CO-
eVHEHHbIX MeXAy Co60i NonepeynHON, B KOTOPO CMOHTMPOBaH NPUBOA
nogvema. MpMBOfA COCTOWT M3 3M1EKTPOABMraTens, COeAMHEHHOrO Npu Mo-
MOLLM ABYX MY(T C pefyKTopamu, YCTaHOB/IEHHbIMU Ha pame.

CTOIK BbIMO/IHEHbI W3 LLUBEMNEPOB. BHYTPU CTOEK CMOHTUPOBaHbI rpy-
30HeCYyLLMe BMHTbI, MO KOTOPbIM NepemellatoTca raiiku. aiiku 3anpecco-
BaHbl B TpaBepcax, Ha KOTOpble TakXKe 3aKperseHbl LUTaHr1, Npoxoasiime
yepes HanpasfsloLLMe BTY/IKKM, 3aKpeneHHble B onopax. B BepxHel yacTu
LUTAHT 3aKpenneHbl 6alMakum. MNepegaya BpalLeHWs K rpy30HECYLLMM BUH-
TaM OCyLLeCTBNAETCSA NOCPELCTBOM MyT.

Ha BMHTax noA rpy3oHecyLMMy raiikamm ¢ 3a30poM 6...8 MM CMOHTK-
pOBaHbl CTPax0OBOYHblEe raiiku, X0 KOTOPbIX MO BUHTY OrpaHuyveH AByMs
KOHEYHbIMY BbIK/OUATENAMM, PACMOOXEHHbIX Ha OfHOW M3 CTOEK.

B cnyuae oTkasa pabouvx BblKOuaTeneli NpesycMoTpeHbl aBapuitHble
BbIK/touaTeNnn. MoAbEMHUK CHabXeH TakKe TOPMO3amMu, PacroN0OXKEHHbIMM
Ha onopax.

PaboTaeT yCTpOWCTBO Crefytowym obpa3om. ABTOMOGUNL yCTaHaBMW-
BalOT Ha CMOTPOBOI fiMe Tak, YTOObl ero 06CyXMBaeMbli (4eMOHTUPYe-
Mblii) arperat pacrnofioXuica HafL CMEHHbIMM 6Galimakamy MOALEMHMKA.
OTcoeguMHAIOT arperat WM y3esn, OMyCKatOT HVDKE MOCTa aBTomMobuns u
BbIBO3AT B TOPEL, CMOTPOBON SIMbl ANS Aa/bHEMALLEro ero 06C/MyXXMBaHNS
WW peMOHTA.

[ns TexXHU4eckoro 06CNY>XMBaHUA WM PEMOHTA, C LiESIbI0 MOBbLILLEHMA
MPOMN3BOANTENBHOCTM TPyAa MyTEM MOBbILWEHNS TOYHOCTU MOACTPOIKU
arperara 3a CYeT MOBbILLIEHMS TOYHOCTM NOACTPOMKYM arperata 3a CUeT U3-
MEHEHMS CKOPOCTU ero nofbeMa 1 onyckaHus B MOMEHT KOHTaKTa C pamoii
aBTOMOGWNS, MPUMEHSIOT TaKXKe rapaHblii NOgbLEMHUK [5].

Komnnekc Ans TeXHUYECKOro 06Cny>XuBaHWs aBTOMOOWEN, coaepxka-
LW OCHOBaHWe, YCTPOMCTBO A/ CHATWS WU YCTaHOBKM arperatoB aBTOMO-
61ns, BKIKOYatoLLee pamy, BEPTUKa/IbHYHO CTOIKY C LUapHUPHBIM Mapanne-
NOrpammMomM, NPUBOS, €ro NepemeLLeHus, BbIMOIHEHHBIA B BMAE CUIOBOrO
UMAVHAPA C CUCTEMOI ynpaB/ieHus, 1 y3e/ TOYHOM MOACTPONKN paboyero
MOJIOXKEHMWS arperata ¢ 3axBaToM, YCTaHOB/IEHHbI Ha Mapa/ieNiorpamMmme.
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MoAbEMHNK paboTaeT cneaytolmm o6pa3oM. ABTOMOOU/IbL 3ae3XKaeT Ha
nocT. MogbeMHMKOM OCYLLECTB/ISIETCS MOAbEM aBTOMOOUAA 3a pamy Ha
BbICOTY, YAO6HYH Ans paboTbl, CHW3Y. B 3aBMCMMOCTM OT BMAa NpPOBOAU-
MbIX paboT Ha 3axBaT yCTaHaB/MBaeTCs NpUcnocobieHne. banka ycTaHas-
NIVBAETCA Ha BTY/IKe B 3aBMUCUMOCTY OT 0BCNY>KMBAEMOrO arperaTa. 3a cyeT
MOBOPOTa paMbl MapannenorpammMa npucnocobieHre NogBOANTCS Moj 3a-
MeHsieMbIiA arperar.

PaccMOTpeHHble KOHCTPYKLMW /11 TEXHUYECKOro 06CNy)XMBaHWS 1 pe-
MOHTa aBTOMOGWNEN, KPOME BbILIENEPEYMCIEHHBIX AOCTOMHCTB, MMEHT
TaKkXke 1 HefocTaTKu. HeJocTaTKOM TaKmMX YCTPOICTB SIBNSIETCA CTaLMOoHap-
HOCTb MEXaHW3MOB, C/TOXXHOCTb KOHCTPYKLMW, KpOMe TOFO, OHWU 06nagaroT
3HAYMTENbHOM MacCOM M3-3a BbICOKOW METa/IIOEMKOCTI KOHCTPYKLUN, YTO
[enaeT UX [JOpPOrocTOAWMMM MPU U3rOTOBNEHUM, W, B KOHEYHOM WTOTE,
YBEMNYMBAETCA TPYA0EMKOCTb NPOBEAEHNSI MOHTaXA W JeMOHTaXKa arpera-
TOB C aBTOMOGM/IEN.

3ak/ouenue. PacCMOTPEHHbIe YCTPOICTBA AN MOAbEMA U 06CNYXU-
BaHWs aBTOMOOW el 061a4at0T PSAOM MPEUMYLLECTB, TaKMX KaK aBTOMaTK-
3alys npouecca, BbICOKas TOYHOCTb M BO3MOXHOCTb ObICTPOro AeMOHTaXa
arperatoB. OfHaKo MX HefoCTaTKaMun ABNAKOTCS CTaLMOHAapPHOCTb, CNOX-
HOCTb KOHCTPYKLIMK, BbICOKas Macca U CTOMMOCTb, YTO YBEIMYMBAET TPY-
[IOEMKOCTb MOHTaXa M [JeMOHTaxa. Mo3ToMy Ans NoBbilLeHUs 3PheKTMB-
HOCTM K ypaobcTBa aKcniyaTauum LenecoobpasHo paspabatbiBaTb 6onee
Nerkue, MoBu/bHbIE U MPOCTbIe B KOHCTPYKLMMN CUCTEMBI.

NNTEPATYPA

1. Pa3paboTka MeponpuaTuii Mo oxpaHe TPyAa NpW MOCTaHOBKE Ha XpaHeHWe CenbCKoXo-
3AICTBEHHbIX MalUmWH, arperaToB 1 obopygoBaHusa / A. C. AnekceeHko, B. H. Bocak, B. B.
Tanawos, M. B. Uaiiy, — Mopku: BICXA, 2018. — 24 c.

2. HopmaTvBHasl, peMOHTHas 1 3KCryaTauvoHHas [OKYMEHTaLUMA Ha PEMOHT, TEXHUYe-
cKoe 06CNyXXMBaHWe CeNbCKOXO3ANCTBEHHOW TEXHWKM, Y3/10B U arperatoB. — MWHUCTEPCTBO
CeNnbCKOro  XO03fiicTBA M MpogoBonbCTBMA  Pecny6nmkm  Benapycs. - URL:
https://mshp.gov.by/ru/glavgostehnadzor-ru/view/normativnaja-remontnaja-i-ekspluatatsion-
naja-dokumentatsija-na-remont-texnicheskoe-obsluzhivanie-selskoxoz-2300/. — [JaTa o6palie-
Hua: 19.03.2025.

3. ObopymoBaHme CTO n  maTepuasbl AN WMHOMOHTaxa. —  URL:
https://latki.by/p152553884-263-podemnik-kanavnyj.html (gata obpatieHms: 19.03.2025).

4. MoAbEMHUKN KaHaBHble MepefBibkHble AN aBTomo6uneii: MAHA Maschinenbau

Haldenwang GmbH & Co. KG. - URL: https://www.maha.ru/products/19-
podemniki_kanavnye/. — [laTa o6patieHus: 19.03.2025.
5. KaHaBHbIi nogbemHuk TMHK-1. - Kowmnanma BAM. - URL: https://vd-

m.ru/shop/product/kanavnyi-podemnik-pnk-1. — lata o6pateHns: 19.03.2025.

152


https://mshp.gov.by/ru/glavgostehnadzor-ru/view/normativnaja-remontnaja-i-ekspluatatsion-naja-dokumentatsija-na-remont-texnicheskoe-obsluzhivanie-selskoxoz-2300/
https://mshp.gov.by/ru/glavgostehnadzor-ru/view/normativnaja-remontnaja-i-ekspluatatsion-naja-dokumentatsija-na-remont-texnicheskoe-obsluzhivanie-selskoxoz-2300/
https://latki.by/p152553884-263-podemnik-kanavnyj.html
https://www.maha.ru/products/19-podemniki_kanavnye/
https://www.maha.ru/products/19-podemniki_kanavnye/
https://vd-m.ru/shop/product/kanavnyi-podemnik-pnk-1
https://vd-m.ru/shop/product/kanavnyi-podemnik-pnk-1

YK 621.81:629.33
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AHAJIM3 BUJIOB 3ATPSAASHEHUIA MTII

N IIYTU UX YCTPAHEHUS
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Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,
"opku, Pecnybnuka benapycb

Beeaenue. MalUVHHO-TPAKTOPHbLIA MapK 3KCMIyaTUPYHOT B C0XKHbIX
YCNOBWSIX. VI3-3a KOHTaKTa C MOYBOI, pacTEHWSIMW, TOMAMBO-CMa30YHbIMM
maTepuanamu, yao6peHUsIMN 1 BAUSHWUA paga ApYruxX (hakTopoB NOBEPXHO-
CTW TPaKTOPOB, aBTOMOOW/EN N CeNbCKOXO3ANCTBEHHLIX MalLWH MOKpPbIBa-
t0TCA COPOLMOHHBIMY CNOAMMW CNIOXHOTO M Pa3HOO6pa3HOro cocrasa — 3a-
rpssHeHusmMn.  MocnefHWe  YMEHbLUAKOT — YCTOMYMBOCTb  3aLLMTHO-
[leKOpaTMBHbIX MOKPbITUIA, MOBLILLAIOT CKOPOCTb KOPPO3MOHHBLIX MPOLIEC-
COB, CHMXXAOT YPOBEHb KyNbTYPbl TEXHUYECKOTO 06CY)XMBAHMA N PEMOHTA
MallUWH 1 B KOHEYHOM WTOre CMyXaT OLHOW M3 MPUYUH, MPUBOLALLMUX K
NMOHMKEHWNIO HAAEXXHOCTN MaLUWH U arperatos [1-4].

Mpn HekayeCTBEHHOWN OYMCTKe AeTaneil B mpouecce c60pku auseneid
CHVXaEeTCS UX MOCNEPEMOHTHBI pecypc Ha 20-30 %.

Ilear paGoTsl: aHaIN3 BUAOB 3arpsA3HEHWIA MaLLWHHO-TPAKTOPHOIO
napka n NyTn Ux ycTpaHeHus.

OcHOBHAsi 4acTh. 3arpA3HEHNs, BCTPeYaroLmecs npyu pemMoHTe u 06-
CNY)>XMBaHUM MaLIMH 1 060PYA0BaHMA Pa3/INYHbI MO NpMpoae 06pa3oBaHms,
yCNoBMAM (hOPMUPOBaHUS, MPOYHOCTY, aare3un. OHM NPeACTaBAAHOT COBON
MPOAYKTbl KaK OpPraHW4YecKuX, TaK WM HEOPraHWYeCcKUX COeAVHEHWN, WX
YC/OBHO MOXKHO Pa3feNiuTb Ha TPW OCHOBHbIX BMAA: 00LLMe, TEXHOMOrnYe-
CKUE N CMeLLaHHbIe.

K o6wum 3arpsasHeHUsM  OTHOCAT:  Mblerpssesble;  MOYBEHHO-
pacTuTeNbHble OCTaTKW; OCTATKW ALOXMMMWKATOB, roproYe-CMasouHbIX Ma-
Tepuanos; abpasus, MeTa/ININYECKas CTPYXKKa, OCTATKN MOIOLLUX CPeACTB.

K 06LWuM TEXHOMOMMYECKNM OTHOCAT: HaKMUMb; KOKCbI; CMOJIbI; Harapsbl;
acanbTo-CMONCTbIE OT/IOXEHUS; NPOAYKTbI KOPPO3MM MeTanoB; CTapble
NaKOKPaCOYHbIe MOKPbITUA.

K cMellaHHbIM 3arps3HEHNUSM OTHOCAT: NMPOAYKTbI nepepaboTkn MCM,
OXNTKAAOLLMX XXMNAKOCTEN; SA0XMMUKATbI, NPOAYKTbI KOPPO3nUK 1 Ap.

OGbI4YHO B YCNOBMAX JKCMNJyaTalyn NOBEPXHOCTU MALUMH 3arpAs3HeHbI
He OfHWUM BWAOM, & KOMMNJeKcamMy pasHOO6pasHbIX 3arpsAsHEHW, HecBoe-
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BPEMEHHOE U HEKAYeCTBEHHOE YAaneHne KOTOPbIX NPUBOAUT K UHTEHCU( K-
KaLuy npoLecca cTapeHust MaLlvH 1 060pyL0BaHMS.

MexaHunyeckune CBONCTBA 3arps3HEHWI U3MEHSAOTCA B LUIMPOKKX npeje-
nax: OT CBOWCTB BSI3KMX BELLECTB (Macen), BA3KOMMACTUYHbIX (CMasokK), B
TOM uncne Ma3eobpasHbixX (0CafKoB), 0 CBOMCTB Tesl, 06/1aAaroLMX Mblie-
BaTOM CTPYKTYpOi (YacTuupbl MOYBbI, aTMOC(epHas Mbib) W TBEPABIX
MPOYHbIX 06pa3oBaHuUiA (HakuMb, Harapbl 1 4p.).

XapakTep 3arps3HeHWA HapyXXHbIX NOBEPXHOCTeEl CebCKOXO03AMCTBEH-
HOM TEXHWKMW 3aBUCWUT OT YC/IOBWIA 3KCMyaTauuy M BUAA BbINOIHAEMbIX
paboT. B aTMocthepHOM BO3[yXe BCErAa COAePKUTCA onpeneneHHOe Kou-
4ecTBO MblM, KOTOpas B MpoLecce KChayaTauum TeXHWKU 1 060opyaoBa-
HWS OCAXKAAETCA Ha X HAPYXXHbIX M BHYTPEHHMNX NOBEPXHOCTAX.

MpucyTCTBYIOLLME B COCTaBe aTMOCKHEPHOV NbIN MACNSAHUCTbIE 3arpss-
HEHWSt W Nonajalolme B NpoLecce 3KCn/yaTauum TEXHWKW OCTaTKu TOm-
NIMBHO-CMa304HbIX MaTepuasioB YC/OXHAIOT MPOLECC OYMCTKN NOBEPXHO-
CTeid, NpunaaBas UM CBOMCTBO MSATKOCTMW, KOTOpas MHTEHCU(ULMPYET pocT
afire3nn MOYBEHHbIX YacTUL, M aTMOC(epHOl nNbim ¢ getansmu. Euwe
6onblueld agresvieid ¢ OUMLLAEMbIMU MOBEPXHOCTAMM 06M1aaatoT 3arpssHe-
HUA MPOAYKTOB NepepaboTKM 3KCMIYTauMoHHbIX MaTepuanos (MTCM, Bogbl
M Ap.) N SAOXVMUKATOB.

Mo cBA3M C ounLLaeMOli MOBEPXHOCTBLIO BCE 3arpsi3HEHNS! MOXKHO pasfe-
NNTb Ha TPU OCHOBHbIE FPYNMbl, KOTOPble Pa3nyatoTca TPYAHOCTbIO yaa-
NEHNN 3arpsA3HEHN N NX HU3NKO-XUMUYECKUMU N MEXAHUYECKUMUN CBOWA-
CTBamMMm.

Iepsas epynna — afre3MOHHO-CBA3aHHble (CNaboCBs3aHHble 3arpsAsHe-
HVs1 6e3 NpUMeceli OpraHNYecKnNX BELLIECTB).

Bmopas epynna — NOBEPXHOCTHO aACOPOLMOHHO-CBA3aHHbIE (Cabo
CBSA3aHHbIE 3arps3HEeHMs C MPUMECHIO OpPraHNYecKnX BewwecTs, 4o 35 %).

Tpemosi epynna — NPOYHO (TNYOGUMHHO)-CBA3AaHHbIE (3arpsi3HeHUs, KOTo-
pble COAEPXaT B COCTaBe LEMEHTMPYHOLLME 1 MPOYHO CKIEMBAtOLLME BELLE-
CTBA).

ALre3VioHHO-CBA3aHHbIe 3arpA3HEHNS — CMECb XaOTUYHBIX MO OpUEHTa-
LMW 1 pasmepamM YacTuL, NOYBbI, JOPOXHON, aTMOC(EPHOW MbIN C MasbIM
cofepXKaHneM opraHM4eckux BellecTs (40 5-6 %), yAepKMBaeMbIX Ha Mo-
BEPXHOCTY TOJIbKO 32 CHET MOJIEKY/ISIPHBIX U 3/1EKTPOCTATUHECKNX.

MOBEPXHOCTHO aACOPOLMOHHO-CBA3aHHbIE 3arpPA3HEHNSI MPeACTaBAAOT
Co60li OCTaTKM TOMAMBHO-CMa304YHbIX MaTepuasoB, OCaAKM CMOSIUCTBLIX
OT/IOKEHW C OOMbLUMM COAEPXKAHMEM OpraHMYecknx BeecTs (6onee
6 %), KOTOpble YAEPXKMBAKOTCA Ha NOBEPXHOCTY He TObKO 3a CYET MOJIEKY-
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NAPHBIX W 3N1IEKTPOCTATUYECKMX CW/, HO U 3a CYET YaCTUYHOTO NOT/IOLWEHNS
3arpsisHeHNIA TBepAOl MOBEPXHOCTbIO.

MpoyHO (rny6rHHO) — CBA3aHHbIE 3arps3HEHNs COCTOSAT U3 /1aKoB, Mo-
NIMEPU30BaHHbIX CMOMINCTLIX OTNOXKEHWW, Harapa, Kpacku, SIMTENHOro u
CBapOYHOro KOHI/IOMepaTos, NMPOAYKTOB KOPPO3WKW, OKaJIMHbI, HaKWUNW, aa-
COPOLMOHHO-CBA3aHHbIX C METa/IIMYECKOl MOBEPXHOCTbIO YA00peHwid,
AAOXMMUKATOB, YAEPXKMBAEMbIX 32 CYET MPOYHOrO MOT/IOLEHMS TBEPLOM
MOBEPXHOCTbHO.

B peanbHbIX YCNOBUSAX, MOXET ObITb, COMETaHNE HECKO/bKMX BMAOB 3a-
rPA3HEHUIA B Pa3/IMYHbIX COOTHOLLIEHMSAX W MOCNe0BaTENbHOCTH.

KonnyecTBO OpraHUYecKMX MpuMeceli B 3arps3HEHUSX OKasbIBaeT Cy-
LLEeCTBEHHOE B/IMSIHME HA Ka4yeCTBO OYMCTKWU, M TPYAHOCTb UX yAaneHus
BO3pacTaeT Mo Mepe yBeMYeHNst HoMepa rpynnbl.

3akouenue. AHaNM3MPYS COCTaB 3arps3HEHMI U MeXaHM3M X 06pa3o-
BaHUsl, MOXXHO HaMETUTb [Ba HanpaBNeHNs peLLeHns Npobembl MOBbILLIEHNS
KayecTBa OYMCTKM (MOIiKK) AeTaneid, arperatoB, MaLLVH:

— npegynpexaeHve 06pa3oBaHMsA 3arpAasHEHN NN YMEHbLUIEHWE afresnm
NX K METIIMYECKON NOBEPXHOCTY;

— pa3paboTka ¥ BHeApeHWe B MNPOM3BOACTBO 3PMEKTUBHBLIX CMOCOOOB
OYUCTKM (MOIAKM) MalLWH, arperaTos, AeTasein n MaTtepuarnos.

MepBoe HampaB/eHWe CeayeT OTHECTU K YMCY NPONIAKTUYECKMX, CBS-
3aHHbIX C MCMO/b30BaHNEM TEXHUKM. OHO 0XBaTbIBAeT CNeAyHoLLMe Crocoobl:

— BBE/IeH1e NpUCafoK B TON/IMBO 1 Macna,;

— HaHEeCEeHVe aHTNaAre3VOHHbIX MOKPbITUIA;

— MOBbILLEHNE YPOBHS TEXHUYECKOT0 06CYXXKIBas MaLLVH.

BTopoe HanpaBieHve pelleHns Npo6ieMbl CBA3AHO C PEMOHTOM TEXHUKM
N TpebyeT B CBA3U C HEOAHOPOAHOCTLIO COCTaBa M CBOMCTB 3arpsisHeHNiA pas-
JINYHbIX CMOCO60B, CPEACTB M PEXXMMOB WX YAASIEHUS.
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YK 631.462.1

FOLIOB M. C.

OBOCHOBAHUME ITAPAMETPOB COILJIA U ) KUKJIEPA
MECKOCTPYHHOI'O ATIITAPATA JJISI OYUCTKHU JTETAJIENA
Hayunwuii pykogooumens — JIEBYYVK B. A., KaHO. mexH. HAYK, OOyeHm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. OfHM U3 Hanbonee ah(heKTUBHLIX METOAOB OUMCTKU pas-
NINYHOTO TWNa MOBEPXHOCTEW SABASETCA NecKocTpyiHas 06paboTka. OHa
NPUMEHSETCA 419 OUYUCTKM METaINYECKMX, KAMEHHbIX, 6ETOHHbIX, ApeBe-
CUHHBIX U KOXHbIX NOBepXHoCTel [1-5].

CyLWHOCTb AaHHOro MeTofa 3aKI4aeTcsl B 06paboTKe MOBEPXHOCTEN
nyTeM BO3JENCTBMA Necka, NPUMEHAEMOr0 B KayecTBe abpasvBHOIO cpej-
ctBa. o feiicTBMeM Nepenaja AaBfieHUs BO3AyXa MecoK C BbICOKOW CKO-
POCTbIO HanpaBnseTcs Ha 06pabaTbiBaeMyt0 MOBEPXHOCTb. Takyk 06pa-
60TKY OCYLLECTB/IAOT MPY MOMOLLM MECKOCTPYMHOrO annapara.

Henar paGorbri: 060CHOBaHWE MapaMeTPOB COMa U >KUKNepa nec-
KOCTpYIHOro annapara, KOTOpoe No3BoAWT 3((PEKTUBHO BbINOMHATL pabo-
Thl N0 OYMCTKE MOBEPXHOCTEN AeTaneit M3 pasinyHbIX MaTepranos.

MaTepnanbl U METOAUKAa I/lCC.]'IeIIOBaHPIﬁ. OCHOBHbIM 3/1EMEHTOM Mec-
KOCTPYIHOro anmapata SIBASeTCA KOMMpeccop, Heo6XoAMMbIA Ans co3fa-
HUA NOTOKa BO3AyXa C TpebyeMbIM [aBfeHneM B MarncTpansx yCTaHOBKW.
MoToK BO34yxa NPOX0As MO OCHOBHOMY LUMAHTY MapanefibHo pyKasa f1s
3abopa abpasnBHOro MaTepuana, co3faeT BaKyyM, Croco6CTBysl abpa3nBy
BCACbIBATHCA B OCHOBHYH MarucTpaib U CMELLMBATLCA C BO3AYLUHOW CTpy-
eii. [lna HopmanbHOM paboTbl NECKOCTPYMHOrO annaparta eé KOHCTPYKumS
[O/KHA BKKOYaTh B Cebs WwnaHrn TpebyeMoro gvameTpa, 3neKTpuyeckue
Kabenu ana obecneyeHust NUTaHWs paboyein YCTAHOBKM, COEAUHUTENbHbIE
LITYLepa, KpaHbl U 403aTopbl.

MoOMMMO KOMMNpeccopa, BaXKHENLIM 3/1EMEHTOM MeCKOCTPYWHON ycTa-
HOBKM, SIBNSETCA COMJIO, COo3jatollee abpasvBHYIO CTPYlO ¢ TpebyembiM
[laBneHvem Ha pacctosHum ot 100 go 150 MM 1 BO MHOTOM B/MSIET Ha 3-
(heKTUBHOCTb €€ paboThl.

Pe3ynbTaThl HecleloBaHus U UX 00cy:kaeHue. [lepxarenu 14 pesbbo-
BbIX COMES AO/MKHbI MOHTMPOBATLCA Ha LulaHre cHapyXu. OHU MOTyT 6biTb
NOCTaB/IEHbI A/151 LLMAHTOB C BHYTPEHHUMY AnameTpamu: 3/4", 1", 11/4" n 1.

156



MoryT 6bITb MeTa/IIMYECKME, WX LieHa Bbille, YeM HeNNoHOBbIE, HO CPOK
CNy>X0bl 6ofbLLE.

Bb160p NpaBW/IbHOMO CoMa MMeeT BaXKHOE 3HaueHue. CyLLecTBYeT MHOMO
pas/iMyHbIX BUAOB COMNEN, KaXKAblA Ans onpeaeneHHo 061acT NPUMEHEHNS.
Conno OMKHO paccMaTpyBaThCs, Kak LUTYYHbIA PyYHOR MHCTPYMEHT. [Mpw
BbIGOpe conen cnefyeT 06paTnTb BHUMaHME Ha MHOXECTBO (DaKTOPOB.

OtBepcTHe consa A0MKHO OMPefenaTbCcs B 3aBUCMMOCTM OT UMEIOLLLErocs
B KaXX[OM OTAe/IbHOM C/lyyae KONMYeCcTBa BO3dyxa. B 3aBUCMMOCTM OT Haxo-
[ALlerocs B KOHKPETHOM PacropsixeHUn KONMYeCcTBa BO3AyXa A0MKHO ObITb
1CMO/b30BAHO COM/O HaubosbLUEro pasMepa.

Heo6x0AMMO NOCTOAHHO MOMHWUTL OCHOBHOE MpaBuio: «MOLLHOCTb
CTPyM NpsSIMO MPOMNOPLMOHaNbHA MMEIOLWEMYCH B HALlem pacnopsiXeHun
06beMy BO34yXxa, KOTOPbIA MPOXOAUT Yepes COM0 MOJ BbICOKAM [aBfeHU-
eM».

UTo6bl HarfsgHO MPOAEMOHCTPMPOBATL PasHULY B MOLLHOCTW Yy conen
pasIMYHOrO pasMepa HY)XXHO 006paTWTb BHUMAaHWE Ha HWKeNpUBeAeHHbIE
MPOLEHTHbIEe NOKa3aTeNu:

MpuHuMast 3a 100 % conso ¢ oTBepcTHeM 1/4" = 6 MM Mbl MOMY4YUM Chie-
LyloLive nokasartenu:

Ecnu conno ¢ oTBepcTmemM 1/4" = 6 MM UMeeT NoTok cMecn 100 %, To:

— conno pasmepom 5/16" = 8 MM umeeT NOToK cMecu 157 %;

— conno pasmepom 3/8" = 9,5 MM nMeeT NOTOK cmecun 220 %;

— conno pasmepom 7/16" = 11 Mm nmeeT NOToK cmecun 320 %;

— conso pasmepom 1/2" = 12,5 MM nmeeT noTok cmecu 400 %.

TakuM 06pa3oM, eciv, Hanpumep, UCMO/b3ys COMNO pa3Mepom 1/4" Mox-
HO [OCTWUYb CPeAHelt MOLHOCTY cTpyu B pasmepe 30 m° B yac, TO NPy uc-
Mo/fb30BaHMK comnna pasmepom 3/8" MOLLHOCTb COCTaBUT yXKe 66 M3 B uac.
CepwuiiHO M3roTaB/MBAKOTCA COMMa CMeLyOWNX pa3mMepoB: guameTp 6 M, 8,
10, 12 mm.

IMOMMMO MOTOKA CMECK, TaKXKe HYXXHO YUWUTbIBaTb MYCTOTY, TOYHOCTU Y
KayecTBO CMeCH.

Ecnm conno ¢ otBepctvem 1/4" = 6 MM MMeeT ryctoTa pacnblieHns
100 %, To:

— COMnno pasmepom 5/16" = 8 MM UMeET ryctoTa pacnblneHns 76 %;

— conno pasmepom 3/8" = 9,5 MM UMeeT rycToTa pacrnblineHus 45 %;

— conno pasmepom 7/16" = 11 MM UMeeT ryctoTa pacrblneHuns 35 %;

— Cconno pasmepom 1/2" = 12,5 MM UMeET ryctoTa pacnblieHus 25 %.

Ecnu BbIGpaTh CONMO AMaMeTpoM 4 MM, TO A/IMHA CONnJia onpejenseTca B
3aBMCUMOCTW OT BUAA MOBEPXHOCTW, KOTOPYK HAANEXUT 04UCTUTL. Ecnn
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peyb naeT 06 06beKTe, KOTOPbI MOXHO OYMCTUTbL /IEFKO, TO [OCTaTOYHO
KOPOTKOro conna A/MHON 6 cM. Ana TPygHOOUMLLaEMbIX NOBEPXHOCTEN, C
KOTOpbIX YAanseTcs NpoKaTHas OKa/lMHa MK CNOW CTapoil Kpacku cnegyet
BblIGMpaTb 601ee AIMHHOE COMNo.

[na neckocTpyiHbIX paboT B TPYAHOLOCTYMHbLIX MecTax, Hanpumep,
MeXAy LUMaHroyTamu B CyJOCTPOEHUN UK B APYTUX CTaslbHbIX KOHCTPYKLW-
X MOXKHO MCMO/b30BaTb KOPOTKME conia AMHOA MeHee 6 cM. Mcxogs u3
3TOr0 ONTUMA/LHON AJIMHON CoMia MOXHO cumTaTb 60 MM.

Conna 1M3roTaenunBatOTCA U3 pasNYHbIX MaTepuanoB. MNMpPMBOANMBIN HUKe
nepeyeHb MaTepPWanoB KacaeTcst TO/IbKO TOM 06/1acTy NPUMEHEHMS conen, rae
OHU KOHTaKTUPYIOT C BO3AYXOM 1 MaTepuasiom.

O630p NpYMEHsIEMbIX MaTepuanoB 41 cones, U X AONTOBEYHOCTb faeT
CNeayHoLLyH0 KapTUHY:

— CTaJlbHble conJa — JO/ITOBeYHOCTb 1-2 yaca;

— YyTyHHble consa — f0/ITOBEYHOCTb 6—8 Yacos;

— Kepamunyeckue comnsna — fo/roeeqyHoctb 10-12 yacos;

— conna u3 kapbuaga Bonbhpama — 4ONro0BeYHOCTb 0K0/0 300 Yacos;

— conna u3 kapbuga 6opa — AoAroBe4HOCTb 0ko1o 750-1000 yacos.

Moka3aTenn AONrOBEYHOCTU GEpyTCs C y4eTOM TOro, YTO B KayecTBe Ma-
Tepuana MCMofb3yeTcst Mecok. Mpn MCMonb30BaHUM B KauyecTBe MaTepuana
CTafibHbIX FPaHyN A0/r0BEYHOCTb NpUMepHO B 2—2,5 pasa 60/bLUE.

Conna sBNAOTCSA BaXXHbIM MYHKTOM B MECKOCTPYIAHOW 06paboTKe, Ha Ko-
TOPOM MpeAnpUHMMATE/b HE [JO/MKEH 3KOHOMWTb. C TOYKM 3peHus [OMro-
BEYHOCTW, CaMbIM [ELLUEBbIM PELUeHMEM SBASETCS BblIbOp Hambosee Jonro-
BEYHbIX U CTOMKMUX COMen Ans MeCKOCTPYMHbIX paboT HECMOTPSA Ha TO, YTO MX
MoKymnKa 060/AeTca 3Ha4YMTENbHO AOPOXKE.

Kpome TOro, 3Ha4nTe/IbHO YBEMUYMBAETCA MOTPEOIeHNe BO3gyxa U maTe-
puana. Tem cambiM MPOU3BOACTBEHHbIE pacxofpbl Ha 1 M? 06paboTaHHO no-
BEPXHOCTW CTAHOBATCA CIMLIKOM BbICOKM. [N NOAO6GHbLIX 06BbEKTOB LOMKHBI
NPUMEHATLCA TOMBKO COMNJa U3 TBEPAbIX CMNABOB, Y KOTOPbIX (KaK y>e Obl1o
CKa3aHO0), LieHa, McYncneHHas Ha 6ase ce6ecTOMMOCTM 3a Yac 06paboTKM (He-
CMOTPSI Ha OTHOCUTE/IbHO BbICOKME 3aKyMOYHbIE pacxofpl).

Conna 13 Kapbuaa BonbgpaMa MOryT ObITb MCMO/Mb30BaHbI A/ BCEX W3-
BECTHbIX MaTepuasioB, 3a UCK/IOUYEHWEM OKUCU antoMUHUS 1 KapbopyHaa.
Conna, 0611U0BaHHbIe Kapbugom 6opa, MOryT KCMO/b30BaTLCA 415 /IH0ObIX
maTepmanoB. Ho OHM 0YeHb Aoporue.

dopma (KOHCTPYKLMS) COMIOBOr0 OTBEPCTUS TaKXKe OKasblBaeT 60/bLLIOe
B/IUSHME Ha KayecTBO 06pabOTKW. Ha MpoTsKeHUM AONArMx neT COomnioBoe
OTBEPCTVE M3rOTaB/IMBANIOCL MPAMONA LuUAMHApUYeckoid opmbl. Mogo6Hble
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consia UMenn CKOPOCTb BbiXxoAa MaTepuana okono 350 Km/uac npu gaBneHum
cTpymn 6 atmocchep. Conno BeHTypu oTnMyaeTcs OT conen ¢ NpsiMbIM LMINH-
LPUYECKUM OTBEPCTMEM TeM, YTO OHO MMeEeT BHYTPM 60/bLUOe BXOAHOE OT-
BEpPCTVE, KOTOPOE MOCTEMEHHO KOHWYECKW CY)XKaeTCA [0 OYeHb KOPOTKOM
NPAMOi YacTu B CepefiMHe Comnna, YTobbl 3aTeM ONATbL PacLUMPUTLCS A0 Bbl-
XO[HOr0 OTBEPCTMA Comna.

Bnarogaps aToii HOBOIA hopmMe coma CKOPOCTb BbIXO4A MaTepuasia yBe-
NYMBAETCH B 2 pasa U cocTas/feT 0Koso 720 KM/uac. T.K. MOLHOCTb CTPYM
onpeaenseTcs CUIOW, C KOTOPO maTepuan ygapsetca B 06pabaTbiBaeMyto
MOBEPXHOCTb, TO 60/bLUEE NPEUMYLLECTBO NOAO6HLIX conen BeHTypu oue-
BUAHO.

MpegnpusaTtus, paboTarolime B cepe NECKOCTPYHOM OUMCTKM, AOCTUra-
HOT yBennMyeHna MoLHocTy oT 15 1o 70 % npu ncnonb3oBaHuu conen Bew-
TYpW MO CPaBHEHMWIO C MPeSnpUATUAMU, UCMOMb3YIOWMMU NPsSMble comnna.
370 yBenMueHne gocturaeTcs 6e3 NPMMEHEHNs CneLMaibHOro marepuana u
6€3 NoBbILLEHNS NOTPEBIEHNS CXXAaTOro BO3AyXa.

3akmouenue. B paboTe npoBegeHO 060CHOBaHME MapamMeTpPoB comMna U
XXMKiepa NecKoCTPyiHOro annapaTa, KOTOPOe MO3BOAUT 3(PGEKTUBHO Bbl-
MOJHATL PaboTbl MO OUMCTKE NMOBEPXHOCTEN feTaneil U3 pasanyHbIX MaTepu-
aloB. YCTaHOB/EHO, YTO eC/IM CpefHue pacxodbl npu paboTte ofHOro nec-
KOCTpyiHOro annapata 3a 8 4acoB paboTbl COCTaBAANT OKO/0 45 py6ns,
(BK/HOYAA M3LEPXKKM NPOM3BOACTBA M 3apnarty paboyero), T0 3TO [OMHKHO
03Hayatb, 4To 30 % yBenmuyeHne NPOU3BOAUTENBHOCTM NPUBEAET K 3KOHO-
mum 13,5 py6neii. Takum 06pa3om, COMI0 CaMOOKYMatoTCs.
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Y[IK 621.869.351(072)

AHY®PENYYK T. .

OBOCHOBAHMUE KOHCTPYKIHWH BYJIbAO3EPHOI'O
OTBAJIA C NEPEJHEM NEPEMEIIAEMOM YEJIIOCTBhIO

K IIOI'PY3UUKY AMKOIOP 342C4

Hayunwiii pyxosooumens — KA3AKOB A. JI., kano. mexu. Hayk, doyenm
Benopycckas rocyaapcTBeHHas CeNbCKOX03aACTBEHHAS aKafemms,
"opku, Pecny6nuka benapycb

Beeaenue. OgHUM M3 Hanbonee pacnpoCTpaHeHHbLIX YHUBEPCAIbHbIX
norpysynkos sasnsetcd Amkogop 342C4. [aHHad malluMHa MOXeT OCHa-
WaTbcsA 60MbLUNM KOIMHECTBOM CMEHHbIX paboumnx opraHoB, Y4TO NO3BONS-
€T MPUMEHATL €e BO MHOIMMX Chepax HapoAHOro xossncrea. lMorpysynk
AMKogop 342C4 ncnonb3yercs U B MeNNOpPaTUBHO-CTPOUTESNIbHBLIX OpraHn-
3aumax Ans BbINOAHEHWSA NOrPY304YHbIX PaboT C ChiNyyMMK MaTepuanamu,
NOrpyskn AIMHHOMEPHbLIX MaTepuasnoB, paspaboTKu Nerkux rpyHTos. Kc-
Nonb30BaHNE MHOMO(YHKLMOHaILHOr0  060pYA0BaHNS, MO3BOJIAIOLLErO
BbIMO/HATL BCE YKa3aHHble paboTbl, BMECTO Habopa CMEHHbIX pabounx op-
raHoB MO3BONIO Obl COKPATUTL 3KCN/yaTaLMOHHbIE 3aTPaTbl U NOBLICUTL
MO6MIbHOCTbL Norpysymka [1].

13BeCTHbI KOHCTPYKLMM KOBLUEN AN hpOHTaNIbHbIX MOrPy34nKoB 4 B 1,
KOTOpble MOXHO MPUMEHUTL 151 LOCTVDKEHWS YKa3aHHOW Lesin, HO Cylle-
CTBYIOLLME KOHCTPYKLMW HE MMErT BO3MOXXHOCTW MOACTPauBaTbCA MoA
pasnnyHbIe TPYHTOBbLIE YCNOBMA U HE BCErfa MoryT ObiTb 3(PEKTUBHBIMU
[2].

Lean padornr: Llenbto paboThl ABNSETCA 0630p M aHaNM3 MaTEHTHbIX
peLleHnii No By/bA03ePHOMY 1 MOrpy304HOMY paboyeMy 060pyL0BaHUIO,
KOTOpOe MO3BOMUT PacLUMPUTL 3KCMAyaTaLMOHHbIE BO3MOXHOCTY MOrpys-
ynka Amkogop 342C4 npv BbIMNONHEHUM CTPOUTENbHBLIX PaboT Ha Menuno-
paTVBHbIX 06bEKTAX.

Marepuaisl 4 MeTOAUKa HccjenoBanuii. [0 oT60pa NpUMeHUMbIX
KOHCTPYKTVBHBIX PELLeHNA By/bJ03epHOr0 1 MOrpy304HOro pabodyero
060py0BaHNA HAMK UCMO/b30BA/ICH MOUCK U aHa/IU3 NaTeHTOB, MPOCHeK-
TOB NPOU3BOAMUTENEV COBPEMEHHON CTPOUTE/IbHOM TEXHMKM, & TakkKe Mare-
pUaibl BbICTaBOK CTPOWTE/bHON TEXHUKW. Hamu MpeanoyTuTeNnsHO OT6u-
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panncb peLleHmns, He TpebytoLme CyLLECTBEHHBIX N3MEHEHWIA B KOHCTPYK-
LMK PbIYaKHOWM CMCTEMBI MOrPY3yMKa, Takme Kak ObICTPOCMEHHbIe paboune
opraHbl.

Pe3yabTaThl Hccei0BaHus U UX o0cyxkaeHune. B pesynbTare naTeHT-
HOro MOMCKa Hamu BbISIBIEHO KOHCTPYKTMBHOE pelleHne 6YynbA03epHOro
pabouero o6opyaoBaHms no a. c. SU 1647085 Al, OCHOBHOW Liefibi0 KOTO-
POro ABMSETCSA pPacLUMpeHue 3KCMyaTauMoHHbIX BO3MOXHOCTel npu pabo-
Te Ha Nerkmx rpyHTax [3]. PaccMoTpym 1 npoaHaIM3npyem ero yCTpoincTao
1 0COBEHHOCTH PaboTbl (PUCYHOK).

N

Puc. Cxema 6ynb03epHOro 060py0BaHMSA C NepeaHeli nepeMeLLaemMoii YentocTbHo:

a — Buf cOoKy; 6 — BIA cnepeaw; [ — TonKatowme 6pychbsi; 2 — 0TBaN; 3 — HOX; 4 — 6OKOBbIe
LLEKW; 5 — NepeaHas YentocTb; 6, 7 — GOKOBUHBI; 8, 9 — CeKLMM HOXell nepesHelt
yentocTu; 10, 14 TMapoUMNNHAPSI; 11, 12 — BEPXHAA U HUXKHASA WTaHTW; /3 — LUTOK rMapoLu-
NMHAPA; 15 — KPOHLUTEHBI; 16, 17 — NepefHss 1 3afHAA PeXyLUue KPOMKU;

18, 19 — NpoyLUKHBI; 20 — (UKCUpyHoLLMe Nasblbl; 21 — WNAUHTBI; 22 — AOMNO/HUTENbHbIE
0TBepCTYS; 23 — pa3beMHbIN LLapHWP; 24 — nasbl; 25 — mKcaTopsbl

161



Bynbao3epHoe 060pyA0BaHNE BKIHOYAET OTBa 2 C HOXKOM 3 11 GOKOBbI-
MW LLEKaMn 4, NepegHIor YentocTb 5, LapHUPHO COEAUHEHHYIO C OTBA/IOM
2 CBOMMW GOKOBMHaMK 6 1 7. HOXW nepeaHein YentocTu 5 BbIMOAHEHbI 13
CeKuMiA 8 1 9, pacnonOXKeHHbIX 0fHAa Hafj APYroi 1 3aKpeneHHbIX CeKLMs
8 Ha OOKOBMHE 6 N CeKUua 9 — Ha 6OKOBUHe 7. [ins pa3aBMKeHNs GOKOBUH
6 N 7 MeXAY UX BEPXHUMMU KOHLaMW CMOHTUPOBaH rMAPOLMAVHAD ABYX-
CTOPOHHEro feiAcTema 10.

BepxHsas wraHra /7 NpuKpersieHa »KecTKo 060MMK KOHLaMn K 60KO-
BbIM LUeKaM 4. HWKHAA ropu3oHTaslbHasA LWTaHra /2 ycTaHOB/MeHa C BO3-
MOXXHOCTbIO MOBOPOTa OTHOCUTE/IbHO LUTAHTW /] B BEPTUKASIbHOM MI0CKO-
CTU Mexay Lekamn 4. LLUTok /3 rugpoumnuHipa /4 noBopoTa nepeaHeit
Ye/CTN 5 NPUCOeAMHEH K CPeAHei YacTu Kopnyca ruapouunuHgpa 10,
npy 3TOM GOKOBLIMM YacTMK KOPMYC rMapoumnnHapa /0 WapHWpHO Co-
eAVHEH C BepXHeli TaHroi 1/ KpoHwTenHamu 15. Hoxu cekumin 8 n 9
BbINOJIHEHBI C BYMSA MPOTUBOMNOIOXHLIMI PEXYLLMMN KpOMKamu 16 1 17.
Kaxgas cekums 8 1 9 WapHUPHO YCTaHOBNEHA Ha HWXKHE WwTaHre /2 no-
CpeacTBOM MPOYLWNH I8 N 19, )XeCTKO COEANHEHHbLIX C cekumamm § n 9.
MpoyLnHbI /8 COeMHEHbI C COOTBETCTBYHOLLMMN GOKOBUHAMK 6 U 7 Mo-
CpeAcTBOM nasbLues 20 co wnanHtammn 27. Cekumn 8 1 9 NMEOT BO3MOX-
HOCTb (PMKCMPOBAHHOI0 NOBOPOTA Ha WTaHre /2. Ans atoro B 60KOBUHAX 6
1 7 06pa30BaHbl JOMNOHUTE/bHbIE CKBO3HbIE OTBEPCTUS 22. TMAPOLMANHAD
14 coefunHEH € Koprycom rugpoumnnHapa /0 pa3bemMHbIM LLIapHMpom 23.
OG6e wraHry 77 1 12 MeloT nasbl 24 nog uKcaTopbl 25 0CeBOro nepeme-
LLeHNs1 BAO/b OTBasia GOKOBUH 6 1 7. MepeaHne KPOMKM OOKOBbIX LLEK 4
BbIMOMTHEHbI C 3yObAMM, PACMONOXKEHHBIMW NPOTUB BMaAMH 3yObeB, 06pa3o-
BaHHbIX Ha Tbl/IbHO CTOPOHE GOKOBWH 6 1 7.

Bynbao3epHoe 060py0BaHNE paboTaeT criefyHoLLMM 06pa3om.

[pwn pesaHun rpyHTa HOXXOM 3 OTBa/1a 2 LUTOK /3 rmapounnvuHapa BTa-
HYT 1 MepefHss YentocTb NoBepHyTa BBepX. [pu paspaboTke 6onee TBep-
[lOro rpyHTa WTOK /3 ruapounnnHApa Bbi4BUraeTcs, BO3LENCTBYS Ha Kop-
nyc ruapouunuHapa /0 v noBopayvBas BHN3 NepesHIo0 YentocTb A0 ynopa
CEKUMIA 8 U 9 HOXA YeNoCTU B HOX 3 OTBana 2. BTAHYTbIe LUTOKW ruapo-
umnuHgpa 10 06ecneymBaloT MUHUMA/IbHYIO LUMPUHY KOMaHUs TPYHTa.
BOKOBUHBI 6 1 7 (HUKCUMPYIOTCA B 3TOM MOMOXKeHUW (hukcaTopamu 25 B Na-
3ax 24 wTaHr 11 v 12 (pUCyHOK, 6).

Mpy paspaboTke MeHee TBEPAOrO rpyHTa (hUKcaTopbl 25 C BHELLHel
CTOPOHbI BOKOBWH 6 W 7 BbIHUMAKOTCS U MPU BbIABUMKEHWUMN LITOKOB r1apo-
umnmMHapa 70 60KOBWHBI 6 W 7 pa3fBuUratoTcs, nepeMeLLas BAOMb OTBa/IA
napannensHo Apyr Apyry Cekumm 8 n 9 Hoxa YenocTy [0 YCTaHOBKM Heob-
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XOAMMOI LUMPUHBI KOMaHUS FPYHTa, Moc/e Yero 60KOBUHbI 6 U 7 PUKCU-
pytoTca rkcaTopamu 25 B Nasax 24 wraHr 17 1 12. BblABMKXEHVE LLITOKOB
ruapounnuHapa 10 orpaHnYeHo 60KOBbIMM LeKamun 4 0TBasa. bOKOBWHLI 6
M 7 NPensTCcTBYHOT NOTEPSM rpyHTa Npu pa3paboTKe CbiMyynX FPyHTOB.
[Npn 3TOM fJOCTUraeTca MakcuMaibHasd LUMpPUHa KONaHWA TPpyHTa HOXXOM
YenrcTu.

B cnyyae Heo6xoaMMOCTU paboThbl B CTECHEHHBIX YCNOBUAX, HANpUMep,
npaBbIM KpaeM 0TBasa, PUKCaTopbl 25 60KOBUHLI 6 BbIHUMAKOTCS, LUTOKU
rmgpounnuHapa 10 BblgBUraloTcs U 60OKOBMHA 6 C CeKuumeli 8 nepemella-
HOTCS A0 HEOBXOAMMOrO MOSIOXKEHUS, B KOTOPOM (PUKCUpYETCS (prKcaTopa-
MW 25 B Na3ax 24 WraHr 17 n 12.

[Npwn 3axBaTe CbiNy4YnX MaTepuanos nasblpl 20 BbIHUMAKOTCA, CeKLMM 8
1 9 NOBOpPaYMBatOTCA OTHOCMTE/BHO LUTAHIM 12 1 IMKCMPYIOTCA B CBOOOA-
HbIX OTBEPCTUAX 22 6OKOBWH 6 1 7. LLITOK 13 rmapoumnmHapa BblaBuraeT-
cA, NPV 3TOM 3afHAS PeXXyLLAaa KPOMKa /7 BHeLpseTca B paspabaTbiBaeMbilii
maTepuan o ynopa B HOX 3 oTBana 2. Pa3pabaTbiBaeMblii MaTepuan npu
3TOM HaxoAuTCs B KOBLUE, 06pa30BaHHOM GOKOBMHaMW 6 U 7, GOKOBbIMM
LLieKamn 4 oTBaNa, CEKLUUAMN 8 1 9 HOXKa YeNHCTN 1 0TBA/IOM 2.

3akaouenue. PaCCMOTPEHHad KOHCTPYKLMA 6y/bAo3epHOro paboyero
060pya0BaHNsA, ABNSETCA OTHOCMTENbHO MPOCTON MO KOHCTPYKTUBHOMY
UCMONHEHNIO, He TPeOYIOLLEN KapAMHaNbHbIX M3MEHEHWIA CYLLECTBYHOLLMX
KOHCTPYKLWMIA 0TBASIOB, MPUMEHSEMBIX C (DPOHTA/IbHBIMU MOFPY34MKaMm.

[JanbHeiiliee 060CHOBaHME MapaMeTPOB PacCMOTPEHHOTO paboyero
060pyaoBaHus 6ynbaosepa 6yaeT BbIMO/IHEHO HaMK B paboTe Hag LUM/IOM-
HbIM MPOEKTOM.
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YK 631.358:633.521

BOCAK . IO.

AHAJIN3 CUCTEM ABTOMATUYECKOT'O OTKPBITUS
BOPTOB I'PY30BbIX ABTOMOBWIEN

Hayunwiii pykosodumens — LJAUL] M. B., 3a6. kaghedpoti, Kano. mexu. HayK
Benopycckas rocy1apcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,

"opku, Pecnybivka benapycb

Beenenne. Hambonee onacHoOi OTPac/bi) B CebCKOXO3AACTBEHHOM
MPOM3BOACTBE fABNAETCS pacTeHMeBoACTBO. Ha monsx Benapycu Bcerga
3a/1eICTBOBaHO 60/bLLIOE KOMMYECTBO TEXHUKM, & TakXKe IIOACKNE Pecypchl,
PaboTHMKN LIECKNX MPOMBILLMEHHBbIX NPeSnpUsTUiA, KOTOpble He Bcerga
MOHMMaOT 0COBEHHOCTY CENbCKOXO3AWCTBEHHOIO Tpyaa [1-7].

HecmoTps Ha HEOAHOKpaTHble peKoMeHJaumn [enapTameHTa rocygap-
CTBEHHON WHCNEKUMWM TpyAa, MPUYMHbI HECHACTHbIX C/y4YaeB €XEerogHo
nosTopsatoTCca [2, 5].

B nocnegHve rogbl HanbonbLLeMy pUCKY TPaBMUPOBaHUA U rMbenmn Ha
MPOW3BOACTBE MOABEPraavch PaboTHUKM CreaytoLmx npodeccuii: BoguTe-
N1 aBTOMOGMNEN, cnecapu, NOACO6HbIE paboune 1 XXMBOTHOBOASI [8].

OfHOM 13 caMbIX Cepbe3HbIX OMacHOCTEN, KOTOPOV NoaBepraeTcs BOAY-
Tenb, ABNSAETCA BO3MOXHOCTb TPAaBMUPOBAHUS NMPU BbIFPY3KE CbiMy4nX rpy-
30B. Bug aBapuiiHoli cuTyaumu, XapakTepHoi Npy aKcnayaTalmum MallmnHbl,
BO MHOIOM OMpesensieT KOHCTPYKTUBHOE VCMOIHEHWE OTKPbITUS 60KOBOrO
N 3agHero 6opta. Tak, And CamMOCBa/lbHbIX aBTOMOOGWNEN C BbIrPy3KOWA
HabOK M Ha3afj KIacCMYecKOi CXeMOW KOMMOHOBKW BO3MOXHbI TPaBMbl
BOAWTENE NPW OTKPbIBAHUM 1 3aKpbiBaHUM 60pToB. OTClO4a 1 TpeboBaHUe
K YCTPOIACTBY aBTOMAaTU4YeCKOrO OTKPbITMA 6OpOB MpeAcTBpaLatoLee
TpaBMbl BoguTeENel n (Mm) 06CIyXXMBAKOLLEro nepcoHana, 6e30macHoCTb
NP1 OTKPbLITUI 6OPTOB U YBENUYEHME MPOM3BOAUTENILHOCTY.

Iear padoThI: LEMbI0 JaHHON paboThl SBMASAETCA aHan3 CYLLECTBYHO-
LMX KOHCTPYKLIMIA YCTPOICTB /11 aBTOMATUYECKOro OTKPbIBaHWS 6GOPTOB,
BbISIBNIEHME WX MPEMMYLLECTB U HEAOCTATKOB, a Takke 060CHOBaHVe napa-
METPOB, MO3BOMAIOWMX MOBLICUTL 3NEKTUBHOCTL M GE30MACHOCTb 3KC-
nayaTaumm rpy3oBbix aBTOMOGM/ENR U NPULENOB.

Marepuaiabl H MeTOAMKA HccjexoBanusi. B paboTe MCnonb3oBaHbI
maTepuanbl, COAepXXaljue OmnucaHue CyLLECTBYHOLLMX KOHCTPYKUMIA aBTO-
MaTUYECKMX MEXaHW3MOB, BK/OYas MeEXaHUYeCKUe W TUAPaBMYECKME
YCTpOIicTBa.
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Pe3yabTaThl HcceqoBaHUST M UX 00cyxaenme. ABTOMaTUYecKue
YCTPOIACTBA OTKPbIBaHWS BOPTOB MOXHO PasfennTb Ha jBe OCHOBHbIE KaTe-
ropuu:

1. Mexanuueckue — paboTatoT 3a CUYET CUCTEMbI PblYaroB, NPY>XuH, 610-
KOB W [APYTUX MeXaHU4YeCKUX 371eMeHTOB. OHWM OTIMYaloTCA MpOCTOTOM
KOHCTPYKLMM U HafeXHOCTbIO, HO TPebYIT 3HAUUTENbHbIX (DU3NYECKUX
YCUAWIA Npy 3KCnTyaTauum.

2. l'uopasnuueckue — PYHKUMOHMPYIOT 32 CYET MMAPOLMINHAPOB, KOTO-
pble MO3BOMIAIOT OTKPbLIBATL 6opTa 6e3 yyacTus oneparopa. 3T CUCTEMbI
06€ecrneymBaloT BbICOKYH CKOPOCTb M yA06CTBO pasrpysku, HO TpebytoT
PerynapHoro TeEXHUYECKOro 06CnyXXmBaHus.

PaccMOTpUM OCHOBHbIE MOZENM FPY30BbIX aBTOMO6GWAEH 1 nonynpuue-
MOB, OCHALLEHHbIX aBTOMATUYECKMMU MEXaHW3MaMu OTKPbIBaHMS 6OPTOB.

1. CamocBasibHble nonynpuuens! Torap-95236.

Monynpuuen npefHasHayeH 419 MepeBO3KM CbiMy4ymxX rpy3oB U OCHa-
LWeH MOLHLIMU TMAPaBINYECKUMUW LIMHAPaMK, KOTOpble obecrevnsatoT
aBTOMATMYECKOe OTKPbITME GOPTOB.

K npenmyLLecTBam KOHCTPYKLMW SAHHOTO MOMynpuLena MOXHO OTHe-
CTW BbICOKYIO Tpy30MO4beMHOCTb, BO3MOXHOCTb Pasrpysku B YCOBUSAX
OrpaHMYeHHOro NPOCTPAHCTBA, HAAEXHOCTb KOHCTPYKUMKU. K HegocTaTtkam
— CNIOXXHOCTb PEMOHTA ¥ 06CNYXMBAHUA U BbICOKYHO CTOMMOCTb.

2. Monynpuuen camocBa/ibHbll ISON-8507.

Vicnonb3yeTcs 415 TPaHCMOPTUPOBKM Ce/TbCKOXO03AMCTBEHHBIX U CTPOU-
TeNbHbIX TPy30B. O6nagaeT (hyHKUMe aBTOMaTUYECKOrO OTKPbIBaHWS 3a4-
Hero 6opra.

K npeumyLiectsamMm KOHCTPYKLUMU JAHHOTO MOMynpuLena MOXHO OTHe-
CTW MPOCTOTY KOHCTPYKLMU, BbICOKYH) MAHEBPEHHOCTb, BO3MOXHOCTb 3KC-
nayatauuy B MONEBbIX ycnoBusx. K HegoctaTkam — OTCYTCTBME GOKOBOM
pasrpysku.

3. Monynpuuensl caMocBa/IbHbIe TPaKTOPHble [ICT-7-15.

MpegHa3HayeHbl 415 NepeBO3KU CefIbCKOXO03ANCTBEHHBIX U CTPOUTENb-
HbIX FPY30B, OCHALLEHbI FMAPAaBINYECKO CUCTEMON OTKPbIBaHWUS GOPTOB.

K npenmyLLecTBamMm KOHCTPYKLMW SAHHOTO MOMYNpuULEena MOXHO OTHe-
CTWU BO3MOXHOCTb YCTAHOBKW [OMO/HUTENIbHLIX 6OPTOB, MPOCTOTY KOH-
CTPYKLUMW U HafeXHOCTb. K HefocTaTkam — OrpaHMyeHHble BO3MOXHOCTU
pasrpysku.

4. Monynpuuen cneunanbHblil I1C-45.
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Vicrnonb3yeTcs 415 NepeBO3KM U3MebYeHHOI Maccbl OT KOpMOy60poY-
HbIX KOMbaiiHoB. O60py0BaH GOKOBLIMY M 3a4HNMMK BOpTaMM C aBTOMATU-
YECKUM OTKPbITUEM.

K npenmyLiecTBamM KOHCTPYKLMM AaHHOTO NoAynpuuena MOXHO OTHe-
CTU BbICOKYH) BMECTMMOCTb Ky30Ba, COKpalleHue MoTepb Npu 3arpyske u
NepeBO3Ke.

K HegocTaTkaM — BbICOKasi CTOMMOCTb U C/IOXKHOCTb KOHCTPYKLMW.

5. Mpuuensl ABS ¢ «ocusvimy onom.

OTnnYaloTca MHHOBALIMOHHOW CUCTEMOI pasrpy3ku C MOMOLUbIO TUA-
PaB/IMYECKNX MEXaHU3MOB.

K npevMyLecTBaM KOHCTPYKUMM AaHHbIX MPULEMNOB MOXHO OTHECTU
Ha/IMuMe MOMHO aBTOMAaTK3aLMsa NpoLecca pasrpy3kn U OTCYTCTBUE pUCKa
GOKOBOro pasnnea rpysa. K HegoctaTkam — BbICOKasi CTOMMOCTb 060pyfA0-
BaHus.

3akouenue. ABTOMATUYECKME YCTPOICTBA OTKPbIBaHMSI GOPTOB Mr-
patoT BaXKHYHO POJib B NOBbILLIEHNN 3PEKTUBHOCTM 1 BE30MACHOCTYH Tpy30-
nepeBo30K. MpuUMeHeHME TakUX CUCTEM OCOGEHHO aKTyanbHO Ans camo-
CBa/IbHON TEXHWUKM, 3KCM/yaTUpyeMOil B CEMbCKOM XO03AACTBE, CTPOUTENb-
CTBE W IOTUCTYIKE.

B pesynbTaTe NpoBeAEHHOr0 aHaaM3a YCTaHOB/IEHO, UYTO CYLLECTBYHO-
LLyie KOHCTPYKLUMM 06/1afat0T KaK LOCTOMHCTBaMU, Tak U HeJOCTaTKaMMu.
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BAPAHOB . 1O., EPMOJIAEB [. A.

AHAJIM3 UCITIOJIB30OBAHMUSI TAKEJBIX 'YCEHUYHbBIX
BYJbAO3EPOB HA KAPBEPAX PECITYBJIMKHU BEJIAPYChb
Hayunwui pyxosooumens — ' OPEJIBKO B. M., kano. mexH. Hayk, doyeHm
Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,
"opku, Pecnybnuka benapycb

Beengenue. B Pecny6nuke benapych pa3pabaTtbiBatOTCs 60/bLLOE UIUCIO
MECTOPOXXAEHNIA MO/E3HbIX MUCKOMaeMblX, B TOM 4MC/e: KaiuiHble 1 Ka-
MeHHbIe COMN, Mefl, AO/IOMUT, FPaHUT, Mec4aHo-rpaBuiiHble cMecK, H6asab-
Tbl U Apyrue pyabl, X YACNO COCTaBMAET MUIMOHLI TOHH. Takxke exerof-
HO [06bIBaeTcA M nepepabarbiBAaeTCA OKOMO 2 MWIIMOHOB TOHH Topda. B
"oMenbCcKoii 061acTv Ha BpsiHCKO-BparrHCKoM 6/10Ke pasmelLeHbl 3anexm
pefKo3eMeNbHbIX MeTanoB, f4obblue KOTOpbIX yaenseTcs 60/bLIoe BHUMa-
Hue. Pa3paboTka aTUX MECTOPOXKAEHMIO CBA3aHHbIE C BbIMOIHEHWEM 60/b-
LUMX paboT MO MepemeLLEeHMI0 N 3KCKaBaL Uy rPYHTOB, YTO B/MSIET Ha 3KO-
NOTMYecKMe nokasaTenu OKpyxawowwei cpegbl. MoctaHoBneHne CoseTa
MuHuncTpoB Pecny6nukn Benapycb Ne 99 0119.02.2021 r. «OxpaHa OKpy-
XaroLweld cpefpl M YCTONYMBOE UCNOMb30BaHWE MPUPOAHBIX PECYPCOB» Ha
2021-2025 roppbl [1] npeaycmaTpuBaeTcsi obecreyeHne 3KoIormyeckn bna-
FONPUATHBLIX YCMOBWIA NS XXMU3HEAEATENbHOCTW FpaXaaH, OXpaHbl OKpy-
XaloLLeil cpedbl, COXpaHeEHWe U YCTOYMBOE WCMO/b30BaHWe MPUPOAHBIX
pecypcos.

Kpome Toro, B Pecny6nukn benapycb 60/bLIOe BHUMaHWE YAeNseTcs
menuopaumn 3emenb. O6LLas Naowasb MeMopupoBaHHbIX CebCKOXO035i-
CTBEHHbIX 3eMeflb cocTasnseT 6onee 3,4 MUNMOHa rektap [2]. B nepeyeHs
paboT BXOAAT KyNbTyp-TEXHUYECKME paboTbl, paboTbl MO YCTPOWCTBY OT-
KPbITbIX U 3aKPbITbIX OCYLUUTENbHO-OPOCUTE/IbHBIX CUCTEM. 3TU paboThl
TaKXXe CBA3aHbl C MNepeMeLleHVieM 60/bLLIOT0 06beMa FpyHTa THXKE/bIMU
6ynbpo3epamu Tuna 610, 612, Yetpa T-9, T-11, T-15 u gpyrue.

Hanmuve aTux maluvH B OpraHv3aunsx ABaseTcs OfHUM U3 OCHOBHbIX
KpUTEPUEB MexaHu3auun TPYLa, CHYKEHWE CTOMMOCTU CTPOUTENbHBLIX U
Me/NMopaTUBHbLIX PaboT. DTW 3afayn peLlaroTcs NyTem MOCTOSAHHOrO Co-
BEPLUEHCTBOBAHMA M MOAepHM3auuM paboumx opraHoB. Kpome TOro, atu
MalLWHbI JO/DKHbI COOTBETCTBOBATL MOKA3aTE/IM BbICOKUIA 3KOHOMUYECKOI
3(PeKTUBHOCTA B CPABHEHWMW C PaHHEE MCMOMb30BABLUMMUCS MaLLMHAMU W
MexaHu3mMamu.
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Lear paGorel. OOGOCHOBaHME MPUMEHEHUE MOLEPHU3MPOBAHHOIO pa-
6ouero o6opypoBaHus K Oynbgosepy Yetpa T-11 u 3thdeKTUBHOCTb €ro
NpYMeHeHUs paspaboTkax pyaHbIX U HEPYAHbIX MaTepuasnos.

Marepuaiabl U METOAMKA HCCJIeT0BaHUA. AHANIN3 KOHCTPYKUWIA pa-
60uMx opraHoB 6ynbA03epOB M 060CHOBaHME FEOMETPUYECKMX U KMHEMa-
TUYECKMX NnapameTpoB.

Pe3yabTaTsl HeceqoBaHus U UX odcy:xaenne. bynbfosep Yetpa T-11
npefHa3HayeH ANA MOCMONHOrO CpesaHWsi W MPOAOSIbHOr0 MepemelleHNs
rpyHTa Ha pacctosHus go 100 m [3].

370 THKeNbIA OynbAo3ep TAroBoro knacca 10 T. BbinyckaeTcs 6onee 10
MoaudrKaLuii, MowHocTeo gsuratens ot 150 go 170 kBT, maccoid oT 19
[0 23,4 T C HENOBOPOTHBLIM MONYCHEPUYECKMM OTBA/IOM, C [aBMEHMEM Ha
rpyHT 0,56 Kr/cm? go 0,87 kr/cm?

Hamy npoaHann3vpoBaHbl KOHCTPYKLMU paboumx opraHos 6ynbgose-
poB [4, 5, 6]. Kaxablii N3 HUX MMest CBOW JOCTOMHCTBA U HeaocTaTKu. Mbl
0CTaHOBW/MCb Ha paboyem opraHe [6], KOTOPbLIA PEKOMEHLYEM MPUMEHUTb
Ha 6ynbgo3epe Yetpa T-11.

HepocTaTkaMu M3BECTHbIX OYNb03ePOB ABNAETCA TO, YTO OHW HE No3-
BO/IAIOT MPOU3BOAUTL pa3paboTKy Teppac Ha KPYTbIX OTKOCAX B CNOXHbIX
YCNOBUAX C NOTEHLMA/ILHO HapyLUEeHHbIMU MaccuBaMmn 13 MArKMUX U CKasb-
HbIX MOPOZ, Nnocne NpousBeaeHNs 6YPoB3PbIBHLIX PaboT, a Takke He Nno3Bo-
nseT obpywaTb 3aBuCLUME [/bIObl MOPOAbl MPU YCTPOWCTBE NPOXOAOB U
NoAbe30B Ha Kocoropax.

Llenb focTuraetcsa Tem, YTO C TbifIbHOW CTOPOHbI OTBasla CMOHTPOBaHBI
[ONONHUTENbHbIE TUAPOUMIMHAPBI, HA LUTOKAX KOTOPbIX 3aKpern/ieHa Bbl-
[BWKHas 6anka C pbIXIuTensiMn. BHe 30HbI NOTEHLUM&IbHO HapyLLEHHOro
MaccvBa BCe ornepaumy No MNJaHWPOBKU W 3a4YUCTU FOPU3OHTA/IbHLIX U
HaKNOHHbIX NMOLAA0K Teppac NPon3BOAATCA COOCTBEHHLIM OTBa/IOM OY/b-
[l03epa, ynpasfisemMbIM rugpouunuHapamu. pyHT nepemeLlaeTcs 3a rpa-
HULY NOTEHLMANLHOrO HapYLLEHHOr0 MaccuBa.

Mpy noaxofe K ynoMsHyTOM rpaHuue (onacHoi 30He) 6a30Bas MalluHa
OCTaHaB/IMBAETCA W BK/IOYAET TUMAPOLMANHAPBI, MPU NMOMOLLY KOTOPbIX
nofaeTcs Brepes 6anka ¢ PbIXUTENIAMU U CTAIKMBAETCA NepemeLLaemas
WK 3aBUCLLIAS NOpoJa C OnacHoW 30HbI, a 6a3oBas MallMHa Npu 3TOM
Hax0AWTCs BHE OMACHOI 30HbI U SB/ISIETCA NMPOTVBOBECOM.

Mpegnaraemoe obopynoBaHue Ha 6ynbfo3ep Yetpa T-11 nossonsert
BbIMO/IHMTL BCE OMepaLmMm No pa3paboTKe 1 pacuMCTKe B30OPBaHHOM Nopoabl
npv YCTPOACTBE MPOXOAOB M NOABLEMOB B C/IOXHbLIX KOCOFOPHbIX YC/TOBUAX
6e3 MpYMeHeHNs 3KCKaBaTOPOB. BbIMONHEHbI HEOOXOAMMblE TArOBblE U
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cTaTn4ecKme pacyeTbl MO METOAMKE, NPeANIOXKEHHO [7]. PacyeTbl No npes-
NOXKEHHOM KOHCTPYKUUM MOXET ObITb NPMMeHeHa Ha Oyfbaosepax, TAro-
BbIX Knaccos 10-15T.
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3akiiouenne. [15 NOBbILEHUS 3PHEKTUBHOCTY NPUMEHEHUS Bybfo-
36POB Ha pas/IMYHbIX 06bEKTAX MO Pa3paboTkKe PYAHbIX U HEPYAHLIX MaTe-
pUaIoB PEKOMEH/YETCS UCMO/MbL30BaTh UMetoLMecs BynbAo3epbl U MOAEp-
HU3MPOBaHHbIE paGoune opraHbl. STO MO3BOSUT PaCUIMpUTL 061acTW Npu-
MeHeHUst 6a30BbIX By/bA03ePOB A/ BLINMOMHEHNUS CeUMdUUecKuX pacoT,
HanpuMep, paboT Ha KPYTbIX OTKOCAX C MOTEHLMANOM HapyLLeHHLIMW Mac-
CMBaMi W3 CKafbHbIX MOPOJ, XapakTepHbIX AMs PaspaboTKW Kapbepos,
HanpyUMep, rPaHUTHbIX. PacyeT YTOUHEHHbIX NapaMeTPOB MOXET GblThb Bbl-
MOMHEH W UCMO/b30BaHWEM METOAMK pacyeToB GY/bA03epoB U PbIX/UTe-
neii.
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NNTEPATYPA

1. F'ocyapcTBeHHas nporpamma «OxpaHa OKpY>XatoLLei cpefibl U YCTORYMBOE MCMOSb30-
BaHWe MPUPOAHbIX pecypcos» Ha 2021-2025 ropbl: noctaHossieHne Coseta MUHMCTPOB Pec-
ny6nvku benapycb o1 19.02.2021 Ne 99.

2. [ocypapcTBeHHas nporpaMmMa passuTus arpobmsHeca Ha 2021-2025 r.: NocTaHOB/EHME
CoseTa MuHuctpos Pecny6nmkm Benapyck ot 01.02.2021 Ne 59.

3. NHTepHeT pecypc wwwichetra.ru Bynbaosep vetpa T-11.

4. bynbfosep: a. ¢. 1004545 CCCP: E 02 F3/76/ N. B. LLle6aHoB, B. A. LLle6aHos, . T
HOpueHko; Ne 3356509/29-03; 3a181.30.07.81; ony6s. 25.03.83. — C. 12.

5. Bynbgosep: a. c. 1627617 CCCP: E 02 F 3/76/ B. B. Huuke, M. B. MacnneHunkos, HO.
1. XackuH, A. A. YebypawwkuH, E. KO. TkaneHko, C. IN. Ceupungos; Ne 4450322/03; 3asB.
27.06.88; ony6n.15.02.91. — Ne 6 — C. 142.

6. Bynbposep-Teppacep: a. ¢. 1055834 CCCP: E 02 F 3/76/ H. B. Tusenes, b.I. CemuH;
Ne3381686/29-15; 3asB. 21.01.82; ony6:1. 23.11.83. — Ne 43. - C. 29.

7. Basunos, A. B. [poeKkTnpoBaHue CTpomTeNbHbIX MawwvH / A. B. Basunos, A. A. KoTo-
6ail. — MuHck: BHTY, 2013. - 392 c.
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YK 631.311

EPOHULLKMI A. .

KJACCUOPUKAIIMOHHBIE TIPU3HAKU

U HAITPABJIEHMSI PA3BUTHS PHIXJIUTEJEMR

Hayunwui pyxosooumens — PYBEL] C. I'., kanO. mexH. HayK, 00yeHm
Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,
"opku, Pecnybnuka benapycb

Beenenue. PbixnMTenb — 3eMIepOiHas MallnHa Ans pbIXIeHUs Meps-
NbIX TPYHTOB, CKa/lbHbIX TPELMHOBATbIX MOPOA CPeAHeld KPenocTu, NCKyc-
CTBEHHbIX MOKPbITUIA C UCMOb30BaHMEM TAFOBOI0O ycuansa 6a30Boro Tarava
[1]. B komnneKce ¢ Apyrmim 3eMNepOHbIMW MalLMHaMMW MPUMEHSIETCSA NPK
OTKPbITO pa3paboTKe MeCTOPOXAEHWI, MPU COOPYXXEHUM KOT/I0BaHOB,
KaHa/ioB, TpaHLLeA 1 T. .

OnbIT NPUMEHEHUS PbIXIUTeNeld Ana pa3paboTKN Mep3/bIX FTPYHTOB Kak
y HaCc B CTpaHe, Tak 1 3a pybeXxoM MoKasblBaeT, YTO Hambonee Lenecooob-
pasHO MPUMEHATbL HABECHbIE PbIXUTENN A5 60MbLIMX NNOWanel pbixne-
HUS.

Bce 60nee ahheKTUBHOE MCMOMBb30BAHNE PhIX/IUTENEN NpW pa3paboTKe
CKa/IbHbIX U MEp3/bIX FPYHTOB 06YC/OBEHO, C OLHOW CTOPOHBbI, 3HA4W-
Te/lbHbIM POCTOM MOLLHOCTM 6a30BbIX TPaKTOPOB, a C APYroi — MOAEepHN-
3aLiyeil HaBeCHbIX YCTPOWCTB 1 KOHCTPYKLUM paboumx opraHos [2].

Iear paGorwl. MpeAcTaBUTb KNacCUUKaLMIO PbIXUTENE MO OCHOB-
HbIM NPU3HaKaM, a Takke 0603Ha4YMTb U NPOAHAIM3NPOBATL MEPCrneKTUB-
Hble HanpaBfeHNA UX Pa3BUTKS.

OcHoBHast yacThb. KOHCTPYKTVBHbIE U KNacCUPUKALUOHHbIE OTANYNA
COBPEMEHHbIX PbIX/UTeNeli 06yCNoBMEHbl TATOBLIM K/1ACCOM U XOAO0BbIM
YCTPOIACTBOM 6a30BOr0 TPaKTOPa, Ha3HaYeHUEM PbIXUTENS, BULOM €ro
HaBECHOro YCTPOICTBa, CNOCO60M YCTaHOBKM, YNCIIOM 3yObeB M UX Kpen-
NeHneM.

[nsa pa3paboTKu MPOYHbLIX FPYHTOB B CTPOMTE/IbCTBE Pas/iMyaloT pbiX-
nunTenun Ha 6ase TPaKTOpoB TAroBoro knacca 10, 15, 25, 35. MNpegycmoTpeHo
co3faHuve pbixnuTenei Ha 6a3e 601ee MOLLHBIX TPAKTOPOB TArOBOr0 Kacca
50, 75, 100. TAroBbIin Knacc TpakTopa SBASETCA OCHOBHLIM MapaMeTpoM,
onpefensoLLMM MakcManbHoe 3arny6neHne 3yObeB B FPYHT, YMC/IO 3y6b-
€B, LWMPWMHY HaKOHEYHWKA, HaVMeHbLLee PacCTOsSHWE OT HWXKHEN TOYKM
paboueit 6a/Kn 40 ONOPHON MOBEPXHOCTU, PACCTOSHME OT HAKOHEYHWUKA B
KpaiHeM HWKHEM MONOXEHUM [0 OCU Befylluei 3Be3[04KM TpakTopa, a
TaKXe Pecypc pbIXIUTENen A0 NePBOro KanmTanbHOro PeMoHTa.
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Ilo muny xo0o6020 ycmpoiicmea 6a308020 mpaxkmopa PasNYaloT ryce-
HUYHbIE W KONECHble pbiXmnTenu. LLIMpoKo pacnpocTpaHeHbl ryceHWYHble
PbIX/INTENMN, 06eCneynBatoLLMe BbICOKYHO NPOU3BOAUTENBHOCTL NpK paboTe
B Hanbosiee TSXKe/bIX YCNOBUAX B pesy/ibTaTe peasn3aunumn 60/bLUNX TAro-
BbIX YCW/WIA 1 BbICOKOIW MPOXOAUMOCTU. COBPEMEHHbBIE IYCEHWUYHbIE PbIX-
INTENI MOHTUPYIOT Ha TPakTopax MOLLHOCTLIO OT 19 a0 735 KBT.

Io yenesomy Hazmauenuro PbIXNNTENN NOAPA3AENAOT HA OCHOBHbIE U
BCroMoraTte/ibHble.

OCHOBHbIE pbIX/INTENN, KaK NPaBuio, MOHTUPYIOT B arperaTe ¢ nepeg-
HUM Oy/nbAo3epHbIM 060pyAoBaHveM. OHW cryXaT And paspbiXneHus
Mep3MbIX U CKalbHbIX FPYHTOB, KOTOPble He MOryT pa3pabaTbiBaTb 06bIY-
Hble 3eM/IEPOiHbIE MaLLVHbI 6e3 NPeBapUTENIbHOTO Pa3pbIX/eHMS.

BcnomoratenibHble PbIX/IUTENN MOHTUPYHOT B arperate ¢ OCHOBHbIM
obopyfoBaH/eM Ha nerkmx Knacca o 10 6ynbo3epax, norpy3ynkax, asTo-
rpeiifepax, CKpenepax WaM HaBelLIMBAlOT Ha 6YynbAo3epHble OTBasbl AN
COKpALLEHUs TEXHOIOrMYECKOro LKA 3eMIePOiiHbIX paboT. STU pbIXu-
Tenn npefHa3HaueHbl A1 PbIXEHUS NAOTHBIX HEMEP3/bIX FPYHTOB WK
CNeXaBLUMXCA MaTepuanos, 4YTO MO3BONAET YBENNYUTL MPOU3BOAUTESb-
HOCTb, HECKO/IbKO pacLUMpWUTb 06/1acTb NPUMEHEHWUS U YAIUHUTL CPOKM
CNy>X6bl OCHOBHOI0 paboyero 060pyLoBaHuS.

Ilo mowmnocmu oOsuzamens 6az06020 mpaxkmopa PbIXINTENU ObIBaIOT
masnoin (meHee 80 KBT), cpegHeli (80—150 kBT) moLiHOCTH, MOLLHbIe (150-
300 KBT) 1 cBepxmMoLLHble (cBbile 300 KBT).

Ilo 6udy nasecrnoeo obopydosanus PasNYalOT TPEX3BEHHbIE, YETbIPEX-
3BEHHbIE, Mapa//ieNorpaMmMHble U MHOTO3BEHHbIe pbIXNTenn. OHWU MOryT
ObITb KaK C pPerynmpyemMbim, Tak U HeperynMpyembiM YrioM pbiX/IeHNs, ¢
M3MeHseMbIM LIArom 3y6a. MporpeccMBHO co3faHve pbIXauTeneli YeTblpex-
3BEHHOTO W MHOFO3BEHHOrO TUMA C PEryavMpyembiM YriOM pbIX/IEHNS 1
TpaekTopweli 3arny6neHus.

B 3aBUCUMOCTU OT cnocoba ycmarnosku 0b6opyoosanus PasnnyatoT pbixX-
NATENW C KPenieHWeM K KOprycy 3afjHero Mocta uim K pame ryceHU4Hom
Tenexku. Hambonbluee pacnpocTpaHeHWe MOoayYuno KperieHue pbixiun-
TeNbHOro 060py0BaHUsA K KOpnycy 3afHero MocTa 6a3oBoro Tpakropa.

Ilo uucny 3y6vee Pa3NNYaloT PbIXUTENN OJHO- U MHOro3y6ble. OaHO-
3y6ble pPbIXAMTENN MpefHa3HaueHbl 4na paspaboTKM 0cob0 MPOYHbLIX MaTe-
puanoB. VX MOXHO MCMONb30BaTb AN CheuMasibHbIX paboT: riay6okoro
PbIX/IEHNS TPaHLLel, NPoKnagkv Kabeneii Ha ray6buHy go 2,5 m v T. n. MHo-
rosy6ble pbIXIUTENN COAEPXKaT B KOMMJ/EKTE HEYETHOE 4Mcio 3y6beB U B
3aBMCMMOCTM OT TAFOBOrO KJlacca TPaKTopa UMEKT TpW UM NATb 3y6bes.
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Io cnocoby kpennenusi Pa3NYaloT PbIXAUTENN C XKECTKAM U LLAPHMP-
HbIM KpensieHneM. py >KeCTKOM KPenneHnn UCKNIYaeTCs BO3MOXHOCTb
noBopoTa 3yba B FOPU3OHTa/IbHOW MIOCKOCTM OTHOCUTENLHO MPOAO/LHON
ocu peixautens. LLapHupHoe KpenneHue o6ecneymBaeT BO3MOXHOCTb MO-
BOpOTa 3y6a B rOpM30HTaNIbHOW MNOCKOCTY, a TaKKe YMEHbLLEHWE BO3aei-
CTBMS GOKOBbIX HArpy30K Ha paboumin opraH 1 6a30Bblil TAray npu paboTe
Ha CMIOUCTbIX NOPOAAX M FPYHTax C BbICOKOMPOYHbLIMU BKIOUEHWSAMM.

MoBbILWEHNE MOLHOCTY 6a30BbIX TPaKTOPOB MO3BO/SET 3HAUMTENBHO
pacLMpuTb 06/1aCTb MPUMEHEHUS PbIXUTENEA, 06eCneunTb MX 60bLIYH
3hheKTMBHOCTb NpU pa3paboTke BbICOKOMPOUYHbLIX, MEP3/bIX U CKa/lbHbIX
rPYHTOB, 4eM npu 6GypoB3pbiBHbIX paboTax. YpAenbHas 3HepProeMKoCTb
npoLecca pbIXNeHNs B 3aBUCUMOCTY OT (IU3MKO-MEXaHNYECKUX XapaKTepu-
CTVUK COCTaB/IIET Ha Mep3MbIX rpyHTax He 6onee 0,2...0,66 kBT-u/m® Mo
CpaBHeHWO ¢ 1...2 KBT-u/M3 npun Apyrux metoaax paspaéoTku [1].

[na vHTeHcumMKaumm npouecca pbIXNeHMA Ha 3y6bs pbIXnnUTenei
yCTaHaBMBAKOT YLUMPUTEN, KOTOPbIE MO3BONSAOT 3a OAWMH NPOXO0L paspy-
Wwatb 60nbLIMe 06bEMbI MaTeEpUaia WU BbITa/IKMBATb KAMEHHbIE T/blObl Ha
MOBEPXHOCTb. YWMpUTenn obecneynBatoT 60/ee YCTOWYMBOE ABVDKEHME
6a30BOro TpakTopa 1 paboTy PbIXAUTENs, NPaKTUYeCKW CMJ/IOWHOE paspy-
LLeHWe MaTepuana Mexay COCeAHUMM Gopo3damu, CHUXKEHME OOLLEro Ko-
NYecTBa MPOXOA0B. HaBecHO! pbiIxnuTenb KpenuTcs c3aan K 6a30BOMY
TpakTopy, YNpaBnseTcs 13 KabuHbl 1 UMEET FAPaBINYECKUIA MPUBOA,.

[JanbHelillee pa3BUTVE HABECHBIX PbIXIWTENEN HanpaBneHO Ha Co3da-
HWe MaLUWH NOBLILLEHHON eAVHNYHO MOLLHOCTH, Y/yYLLEHNE NapaMeTpoB
060pya0BaHus, MOBbILLEHNE 3NHEKTUBHOCTA PaboTbl, U3HOCOCTOMKOCTHU,
HaleXXHOCTU 1 CPOKa C/y)XX6bl HAKOHEYHMKOB 3y6beB, MAPOMNKCALMIO
MepecTaHOBOK 3y0ObeB paboyero opraHa; cosfaHue paboumx OpPraHoB, ak-
TUBHO BO3AENCTBYHOLUX Ha paspbIXseMblii TPYHT C MOMOLLBI yAapa,
B3pbIBa, BUOpauuu.

3axarouenue. B cTaTbe MpvBefeHbl ¥ NpoaHanM3NPOBaHbl OCHOBHbIE
KnacCUMKaLMOHHbIE MPU3HAKW PbIXNTeNeli 1 NpeacTaBneHbl Hanbosee
NepPCNeKTUBHbIE HAaNPaBNEHNS Pa3BUTUS X KOHCTPYKLWIA.

NNTEPATYPA

1. Py6eu, C. I'. MawwHbl ans 3emasHbIx pa6ot / C. I". Py6eu, E. . MaxyrvH. — Fopku:
BIrCXA, 2021. - 101 c.

2. MakcuMeHKo, A. H. 3kcnnyatauus CTPOUTENbHBIX U JOPOXHBIX MawiunH / A. H. Mak-
cumeHko. — CIM6.: BXB-MeTepbypr, 2015. — 400 c.
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YK 631.311.82

EPMOIJIAEB A. A., BAPAHOB 1. 1O.

AHAJIN3 PABOYUX OPT'AHOB BYJIBJO3EPOB

JJIs1 HOBBILIEHUS KAYECTBA PABOT

IPU PABPABOTKE ITPOYHbIX U MEP3JIbIX TPYHTOB
Hayunwui pyxosooumens — CEHTIOPOB H. C., cm. npenodasameins
Benopycckas rocyaapcTBeHHas CeNbCKOX03AACTBEHHAS aKafemus,
"opku, Pecny6nuka benapycb

Beenenne. OCHOBHO LieNbIO CETbCKOXO3ANCTBEHHbIX Menmopauuin sB-
NeTCcA Co3AaHue ONTMMaNbHbIX YCMOBMIA A1 MPOM3BOACTBA NPOAYKLMM
CeMbCKOro X03ACTBa U, B NEPBYIO 0Yepesb, NPOAYKLMN pacTeHWEBOACTBA.
[N NoAroToBKM NaxoTHbIX 3eMeNlb WM MOCTPOEHWSI MEMOPaTUBHOM CETU
MCMONb3YIOT, B TOM umncne 1 6ynbaosepsl [1].

Bynbao3epbl NPUMEHSAIOT ANA MOCMONHON pa3paboTKM 1 nepemMeLLeHms
Ha HebonbLUIoe paccTosHMe (Ao 50-150 m) rpyHTOB I-1V KaTeropwii, a Tak-
K& MpeABapuTENbHO Pas3pbIX/IEHHbIX CKaSlbHbIX U MEP3/bIX FPYHTOB [2].

Ileaw padoTsl. Mpy paspaboTke Mep3biX U NPOYHbLIX FPYHTOB pabouee
060pyaoBaHve 6y/bA03epOB YacTO BLIXOAWT M3 CTPOS, NO3TOMY Afs MO-
BbILLEHUS ero NPOM3BOAMTENLHOCTU 1 KavecTBa paboT Heobxoayma Moaep-
HW3aums.

Marepuaiabl M METOIMKA WCCJAeJ0BAHMN. AHaNN3 TEXHUYECKON WH-
(hopMaLIMK 0 HOBbIX HayUHbIX UCCNEA0BaHNSAX, KOHCTPYKTUBHbBIX WU NaTeHT-
HbIX PeLUeHWiA B 061acTy CO34aHUA U NPOEKTNPOBaHMA OYNbA03epOB YKa-
3bIBAET, YTO B HACTOsILLEe BPeMs HET pauyOHabHOW KOHCTPYKUMK pabode-
ro 06opyoBaHuMsa 6ynbA03epa, YAOBNETBOPSIOLWMNIA MeNMOpPaTUBHOMY CTPO-
NTEbCTBY, ¥ MO3BOMSIOLLENO MPOBOAMTL Pa3paboTKy MPOUHBLIX N Mep3/bIX
rPYHTOB 6€3 NPYMEHEHMNS AOMONHUTENbHBIX MaLUVH.

HoBble 1 MOAEPHM3NPOBaHHbIE MalIWHbI AOMKHbI OTBEYaTb BBICOKUM
nokasaTensm Mpou3BOAUTENBHOCTY, JOMTOBEYHOCTU N HaLeXHOCTU. Kpome
TOro, 3TU MalVHbI LOMKHbI COOTBETCTBOBAThL MOKA3aTE/NIIM BbICOKOW 3KO-
HOMMWYECKOI 3(P(EKTNBHOCTM B CPaBHEHWW C paHee KCMOo/b30BaBLIMMUCA
MallvHamm 1 arperatamu. Kpome Toro, oTCyTCTBME HEOOXOAMMOCTY MOH-
TaKHO-AEMOHTaXHbIX paboT Mo 3aMeHe OTBafia By/bgo3epa Mog onpege-
NEHHYI0 KaTeropuio rpyHTa, a Takke B TEXHO/OrMYeCKO HacTpolike oc-
HOBHbIX MapaMeTPOB OTBaja 3a CYET UX CaMOCTOATENbHOW aganTauun nog
[eiCTBMEM Harpysku, Crnoco6CcTBYeT MOBbLILEHWO TEXHOMOrMYHOCTU Y
CKOPOCTM BbIMOMHEHMS 3eM/IEPONHO-TPAHCMOPTHbLIX PaboT.
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Pe3yabTaTsl HccjeaoBaHuil H UX 00cykaeHus. Hamy npoaHannsmpo-
BaHbl paboune opraHbl 6ynbao3epos [3, 4, 5]. Kaxapblil M3 pacCMOTPEHHbIX
paboumx OpraHoB MMeeT CBOM MPeuMyLLecTBa W HeJOCTaTKW. ITU Hepo-
CTaTKW B HEKOTOPOW CTEMeHW MOXHO YCTPaHWUTb NPUMEHEHNEM KOHCTPYK-
UMM pabouero opraHa [6], HanpaBneHHOE Ha MOBbILLEHNE KayeCTBa paboThbl
npuv pa3paboTKe NPOYHBIX U MEP3/bIX FPYHTOB.

KOHCTPYKUMSi OTHOCMTCS K HaBECHOMY 06O0PYAOBaHWI0 3eMNEPOAHON
TEXHMKE, @ UMEHHO K MallvHaM Ans NpeABapuUTE/IbHOMO PbIX/EHNS NpoY-
HbIX N Mep3/bIX FPYHTOB, KOTOpas NpeACcTaB/ieHa Ha PUCYHKE.

Puc. Pabouee obopygoBaHue 6ynbao3epa C pbIXAnTenbHbIMM 3yObaMi: a) Hepabouee
NOMIOXKEHMNE PbIXNTENbHLIX 3yObeB; 6) paboyee NONOXKEHNE PbIXNTENbHLIX 3yObeB;
1 - pbIxUTeNbHble 3y6bs, 2 — MOBOPOTHAA baska, 3 — KPOHLLUTENHbI; 4 — ThiNbHasA CTOPOHA
0TBaNa; 5 — KPOHLLTEMHbI, AN KPEMIeHWs LWTOKOB MMAPOLMIMHAPOB; 6 — KPOHLLTEVH;
7 — T’MAPOLMANHAPBI; 8 — KPOHLUTEliHbI 3y6beB

Pabouee 06opypoBaHue Oynbfo3epa C PbIXAUTENbHLIMK 3yObSMKU CO-
LEPXUT pbIXMTENbHbIE 3yObs 1, YCTaHOB/EHHbIE HA MOBOPOTHON Gasike 2
MOCPEACTBOM KPOHLUTEHOB 3yObeB 8, 3aKPEerieHHOW LUapHUPHO KPOH-
wreHamMm 3, K Tbl/IbHOI CTOPOHE oTBaa 4. Ha noBOpOTHOIM Gasnke 2 ycTa-
HOB/EHbI ABa KPOHLUTENHA 5, 419 KPENIeHUs LITOKOB MMAPOLMINHAPOB 7,
KOTOpble NMOBOPaYMBarOT Ganky 2 A8 M3MEHEHWS| NOMOXKEHNS 3yObEB PbiX-
anTens. TuapouMnuHAPLl yNpaBneHns 3yObaMM 3aKpenseHbl Ha OTBase
Koprycamu nocpesCcTBOM KPOHLUTENHOB 6.

Pabouee obopyaoBaHue 6ynbao3epa C PbIXAUTENbHLIMUK 3yObsiMu pabo-
TaeT B ABYX pexKumax. [epBblii peXXUM - pbIX/ieHWe rpyHTa. PbiXnTenbHble
3y6bsi 1 onyckatoTcs MOCPeACTBOM MOBOPOTa Gasiky 2 C MOMOLLbBIO Fapo-

174



UMAMHAPOB 7. Mpy onyLLeHHbIX 3y6bsaX 1 0TBa/I HE KacaeTcs NMOBEPXHOCTYU
rpyHTa. bynbfio3ep ABVXeTCA 3aHUM XOLO0M.

BTopoii pexxumM paboTbl - pe3aHvie rpyHTa 0TBaIOM NPOM3BOAMTCS Noche
PbIXNEHUS TPYHTA NPY NOAHATLIX 3y6bax. OTBaN 4 ONycKaeTCs Ha rPyHT
MocpeLCcTBOM MMAPOUUAVHAPOB Y NPOU3BOAUTCA pe3aHue npeLBapuUTesibHO
pa3pbIX/IEHHOTO rPYHTA.

K napameTpam, KOTOpPbIMU XapaKTepusykoTcs By/bo3epbl, OTHOCATCS
TATOBOE YCW/IME; MOLLHOCTb ABurartefieli 6a3oBOi MalUVHbI; MOMOXKEHWE
LleHTpa Macc; nepefHsis paboyas 1 3afHAA CKOPOCTW; AAMHA NPOLONbHON
6a3bl XOJ0BO YacCTW; KOMes TYCEHWL, WAM KOJEC; LUMPWMHA TYCEHWL, WK
pasMep LUMH KOMEC; AOPOXHbIA MPOCBET; pagnyc NOBOPOTa; YAeNbHOe AaB-
NeHUe 1 3ntopa AaBfieHWA Ha TPYHT; rabaputHble pasmepbl. YacTb OCHOB-
HbIX U KOHCTPYKTMBHbIX NapamMeTpoB pernameHTuposaHbl TOCT 27721-88
(MCO7131-BA) 1 noaTomy MOryT 3a1aBaTbCs.

PacuyeT yTOYHEHHbIX NapameTpoB 6ynbAosepa ¢ MOAEPHU3MPOBaHHLIM
paboyem 060pya0BaHMEM MOXET ObITb BbIMOHEH C MCMOMb30BaHUEM Me-
TOAMK pacyeToB Oy/b03ePOB.

3akarouenue. Takum 06pa3oMm, 1CMonb30BaHWe OTBas1a By/bao3epa Ha
ThIIbHOV CTOPOHE KOTOPOr0 CMOHTVPOBaHbI PbIXNTENbHbIE 3y6bs C MeXa-
HU3MOM M3MEHEHUS MOMIOXKEHWS, NO3BONSET MOBLICUTb KAYECTBO BbINOSHE-
HUS paboT 1 APHEKTUBHOCTL Pa3paboTKM MPOUHbLIX U MEP3/bIX FPYHTOB.

NNTEPATYPA

1. Basbines, A. A. AHanu3 paboumx opraHoB 6ynbA03epoB AN MOBLILEHNUS KayecTBa pa-
60T npwm pa3paboTke cnaboHecylero rpyHTa / [. A. basbines, H. C. CeHTiopoB // AKTyanbHble
BOMPOCHI MeXaHM3aLUumn CenbCKOX03ANCTBEHHOTO NPoM3BOACTBa. — Fopku: BICXA, 2023. - C.
3-5.

2. Py6eu, C. I'. MawwuHbl Ans 3emnsHbix padot / C. . Py6eu, E. . MaxyrvH. — Fopku:
BIrCXA, 2021. - 101 c.

3. MateHT SU 1796000, MMNK EO2F 3/76. bynbgosep / A.A. Poros, E.K. Haym, B.I". Jluc-
HoBCKMiA, A.A. KBau. — Ne 4881940, 3asen. 18.02.1991; ony6s. 15.02.1993.

4. MateHT RU 319690 A1, MIMNK EO2F 5/30. HaBecHoe o6opyfoBaHue A/1s pbIXIeHUs
Mep3/10ro rpyHTa, MOHTMPYeMoe Ha 6a3oBoii MawmHe / . M. AHaHbuH, A. A. Topo6el, M. A.
[BoliHbix. — Ne 1479554; 3asen. 19.10.1970; ony6n. 01.01.1971.

5. MateHT RU 1086085 Al, MIMK EO2F 3/76. bynbfosepHoe o6opyanoBaHve / B. W.
AcTaduues. — Ne 3509776; 3assn. 11.11.82; ony6n. 15.04.84.

6. MateHT RU 177947 U1, MIMK EO02F 3/76 (2006.01). OTtBan 6ynbfosepa C pbIXInTeNb-
HbIMu 3y6bsmu / C. B. PenuH, H. C. Bolikos, K. B. Pynuc, A. B. 3a3blkuH. — Ne 2017137048;
3asBn. 20.10.2017; ony6n. 16.03.2018.
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YK 621.87.93

EPOLLEEHKO B. A.

COBPEMEHHBIE TEHAEHIIMU PA3BBUTHUS
OJHOKOBLIOBBIX I'HIPABJIMYECKHUX DKCKABATOPOB
Hayunwvui pyxosooumens — PYBEL] C. I'., kanO. mexH. HayK, 00yeHm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

Beenenue. [[1aBHOV 3eM/IEPO/HOA MalLMHOW B MUpe SBNSETCSA OfHO-
KOBLUOBbI rMapaBnYecknii aKckaBaTop. B HacTosLee BpeMs BO BCEM MU-
pe MoYTV MNPeKpaLleHo MPOW3BOACTBO 3KCKaBAaTOPOB-AparfaliHoB. OyeHb
Masi0 BbIMYCKAaOT 3KCKABATOPOB C KOBLUOM — MpsAMas sonara. [pn 3tom
CYLLECTBEHHO YBE/NYMIIOCH MPOWU3BOACTBO 3KCKABATOPOB C KOBLUOM — 06-
paTHas fionara, a TakXXe KONMYECTBO UX Tunopasmepos [1]. Kak npossne-
HWe YHMBEPCaIbHOCTU, MHOTMe MPOW3BOAWTENM HaYan NMPOVU3BOACTBO 3KC-
KaBaTOPOB-MOrpy34MKOB, 3KCKaBaTOPOB Ha KOJIECHLIX TpaKTopax, ABMAO-
LLMXCA OTHOCWUTENIbHO YHMBEPCA/IbHLIMW MalLlMHaMU 1N COBMELLAIOWNX B
cebe [Be MalUMHbI: 9KCKaBaTop C KOBLUOM — obpaTHas fionara, MHEBMOKO-
NeCHbI (HPOHTa/IbHBIA KOBLLEBOW MOrpy3ymK, ¥ Apyroe HaBecHoe 06opy-
[l0BaHwe.

Leab padorbl. PACCMOTPETL U MPOaHaIU3MPOBaTb COBPEMEHHbLIE TeH-
[eHL N pa3BUTUS OJHOKOBLLIOBbIX MMAPaBANYECKNX 3KCKaBaTOPOB.

MaTtepuajabl H MeTOAUKA HccaeqoBaHus. Befylive MypoBble npous-
BOAMTE/NN 3KCKABATOPOB YAENAT 60/bLUIOE BHUMAHWE PACLUMPEHUIO TUMO-
pasMepHOro psfa M HOMEHKNATYpPbl 3TUX MALLMWH, T.e. OCHOBHOW TEHAEHLMM
PasBUTUA CTPOMTENIbHON TEXHWKN B YCNOBUSX PbIHOYHOW 3KOHOMUKM.
MpownssoguTenu skckasatopos Poccum u ctpaH CHI™ noka rno 3atomy noka-
3aTe/io 3HAYMTeNbHO ycTynatoT. CnedyeT OTMETWUTL TOMLKO A0CTaTOYHO
LUMPOKUIA pag, MOJeNei aKckaBaTopos Teepckoro J3.

Pe3yabTaThl Hcciieq0BaHUsI M UX o0cyxaenune. COKpaLleHue aKcnny-
aTalVOHHBIX U3LEPXKEK CTano OJHOM M3 OCHOBHBIX NPOGIEM, CTOSLLMX Me-
pef, MallmHocTpouTenaMu. Tak, KomnaHuy Volvo ypanock fo6UTbCA CHU-
YXEHWS YPOBHA NOTpe6neHns Tonnmea Ha 10% B HOBbIX MUHU-3KCKaBaTOpax
cepum C, a COKpalleHMe pacxofoB Ha TEXHUYECKoe 06Cny>KuBaHuWe cocTa-
BUT 0 20 %. Kpome TOro, COKpaLLEHWe 3KCM/yaTaumoHHbIX WU3LEePKEK
TakKe CTasio BO3MOXHbIM 6narofjapsi BHefpeHuWto Ha mopgensx EC35C,
ECR48C n EC55C HOBbIX rnapaBanyeckux MexaHu3MOB YrpaBfieHNsa yr-
/IOM YCTaHOBKW OynbAo3epHbIX 0TBafoB «Angle blade». Tenepb B xope
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BbIMOMHEHMS! KOHKPETHbIX paboT onepaTop MOXET BblbpaTb Hambonee ag-
(heKTUBHbIW Yron YCTaHOBKW, KOTOPbIA perynupyetcsi B npegenax +/— 25
rpagycos [2].

Bce mofenu 3KCkaBaTopoB KOMMaHuy Terex B CBOK 04epedb CKOHCTPY-
npoBaHbl Mo cxeme «Knickmatik», T.e. UMEHOT MexaHW3M NOBOPOTA CTPESbI,
MO3BO/IAIOLLMIA NPOM3BOAUTL 3KCKaBaLMOHHbIE paboTbl B HEMOCPELCTBEH-
HOW 6/M30CTW OT MPensTCTBWIA. Mpy 3TOM 3/1EMEHTHI MOBOPOTHOIM nat-
(hopMbl HE BbIXOAAT 3a rabapuTbl XO40BOI YacTu.

BTOpoil cepbe3Hoil MPo6EMOi SBASETCA MOBbILLIEHWE KOM(OPTHOCTM
paboTbl onepatopa. B yacTHocTw, Volvo npefocTaBnseT Temepb BO3MOX-
HOCTb Ha CBOMX HOBbIX 3KCKaBaTOpax 3aKa3aTb CUCTEMY KOHAMLIMOHMpPOBa-
HWS BO3AyXa B KabuHe. B Lensix 6e30nacHOCT KOMNaHUsA TakKe UCNosb3y-
€T CBETOBO WMHAMKATOP, HAaNOMWHAIOWMA BOAUTENHD O HEOOXOAMMOCTM
MPUCTErHYTLCA B KPEC/E, a TakKe BapuaHTbl KabuH ¢ CepTUQMLMPOBaHHbI-
MW KOHCTPYKUMSIMW 3aWwuThl Npu onpokugsisaHnn (ROPS), cuctemoli 3a-
WKMTbI onepaTopa OT Magarowmx npeameToB (FOPS) M KOHCTPYKLUMER 3a-
LMTbI OnepaTopa Npv nepesopavmBaHny mawimnHel (TOPS) [2].

TpeTbs TEHAEHLMS Pa3BMTMS 3KCKaBaTOPOB — MHOFO(YHKLMOHa/TbHOCTb
TexHUKN. Kpome KOBLUE pa3fMyHOi BMECTUMOCTMW, COBPEMEHHbIE 3KCKa-
BaTOPb! MMEIOT U Apyroe paboyee 060pyf0BaHNE.

JKckaBaTopbl MpMbl «Komatsu» MMelOT CMeHHOe pabouee 06opyao-
BaHMe: KOBLLW Pa3/IM4yHON BMECTUMOCTW; BpaLLiatoLLMeCs YAapHble FO/I0BKMU;
BMOPOYNIOTHUTENN; TUAPABAMYECKME MOMOThI; KEWM A/ paspyLLeHus
GETOHHBIX KOHCTPYKLMIA; HOXHULbI 471 paspyLUeHWsi METa/IIOKOHCTPYK-
Lui.

JKcKaBaTopbl (mpMbl «Caterpillar» MMeOT: 610K OGbICTPOI CMEHbI pa-
604ero 060py0BaHNA; KOBLUM OOLLEr0 Ha3HauYeHNsl, CKaslbHbIe 1 OMPOKMA-
Hbl€, C MPWKUMOM,; rpeidepbl Ans CTPOUTENbHBLIX paboT, Knewm a1 apoob-
NIEHUs 1 CHOCa CTPOEHWIA, 41 Mycopa 1 Apyrue; MexaHU4ecKne HaBecHble
HOXHWLbI; TMAPOMOSOTHI; BUOPONAWTLI; GETOHONOM; GETOHOM3MENbYKTE-
NN; 6YPUNbHBIA MOMOTOK Y LLIHEKOBbIV BYpP; MeXaHUYECKUIA pacrblInTeNb.

JKcKaBaTopbl (upMbl «Hitachi» umeroT cMeHHOe pabouee 060pyoBa-
HWe: KOBLUM Pa3/IMYyHON BMECTUMOCTHU; rpeidepbl ABYX TUMOB; Kiewmn Ans
paspyLUeHns GETOHA; HOXXHULbI /1 Pe3KN MeTanna; U3MeNbYnTeNb KyCKo-
BbIX MaTepuasioB: KaMHs, 6ETOHa; paspyLumMTeNb AOPOXHOro acthanbtobe-
TOHHOIO MOKPLITUS; MarHWUTHbLIA MOLBEMHUK METa//I0I0Ma; BUIbYATbIN W
[pyrvie 3axBaTbl; 3axBaT 4719 METa//I0/IoMa; LUHEKOBLIA Byp; CBaiHbIN KO-
nep; 3axBaTbl 47151 IECOMATEPNAIOB.
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JKCKaBaTopbl mpMbl «Unex» UMEHT CMeHHOE paboyee 060pyAOBaHME:
KOBLUM 7 TWUMOB; PbIXANTENbHbIN 3y6; Tpambytolee o6opyaoBaHue; 6yp;
rMAPOMOSIOT; MarHuT; rpeidepbl 6 TUMOB; KPHOK.

YKasaHHOe 060pyfAoBaHMe 06ecrieymBaeT BbINOMHEHWE OOMbLLIOFO Me-
PEYHs! 3eMASAHbLIX, MOTPY30UHbIX, CTPOUTENBHBLIX, KOHCTPYKLMOHHBIX U pe-
MOHTHbIX PaboT B MPOMbILLAEHHOM, XUMUYECKOM, LOPOXKHOM, Menmopa-
TUBHOM W JpYTMX BAax CTPOUTE/bCTBA.

KOHCTPYKTOpbI 3KCKAaBaTOPOB CUYMTALOT, YTO 60pb6a MallVH C Hy/EBbIM
CBECOM M 06bIYHOW CXeMbI OyAET NMPOAO/HKATLCS C MEPEMEHHBIM YCMEXOM.
VHxxeHepbl Bobcat monaratoT, 4To Mogenu ¢ HyneBbIM CBECOM MOBOPOTHOWA
NNaTopMbl BCE-TaKM NPUOOPETYT 6O/bLLYIO NONYNSPHOCTb MO CPaBHEHWHO
CO CTaH4ApPTHON KOH(Urypaumeid, HECMOTPA Ha BUAMMbIE MPEUMYyLLECTBA
060MX TUNOB MaLUVH.

Terex TaKXe MaHWPYET BbIMyckaTb 06a TUMa 3KCKaBaTopoB. B To xe
Bpemsi Volvo cTpemnTcs K OBHOBNEHMIO MOAENbHOMO psga KOMMaKTHbIX
3KCKABaTOPOB 0ObIMHOM CXEMbI, MIMEHHO C 3TOV LieNbO OblIN 3anyLieHbl B
npounssogcteo EC35C n ECR48C, a EC27C n EC55C [2].

YCOBepLUEHCTBOBaHME [BUraTeneli ANs 3KCKaBaTOPOB B MePBYID Oue-
pefb HampaB/ileHO Ha COKpalleHue Bblbpoca 3arps3HeHnii. Cpean Apyrux
TpeboBaHWiA, NpebsABNSEMbIX K COBPEMEHHbBIM MallMHAM 3TOro Tuna, 06o-
PYAOBaHWE WX MPOTMBOYFOHHLIMK CUCTEMaMK, CUCTEMaMMW KOHTPONs 3a
TeyaMu B TMAPOCUCTEME, a TaKXKe CMCTEMOI aBTOMAaTUYeCKOro nepesoja
[BVTaTens Ha peXKnuM X0N0CTOro XoAa Npu 0TCYTCTBUM HarpysKu.

B 6yayLieM Ans CHUKEHWS! YPOBHS BbIOPOCOB 3arpsisHEHNIA Ha 3KCKaBa-
TOpax BO3MOXHO BHELPEHME CUIOBLIX YCTAHOBOK 3M1EKTPUYECKUX WU TW-
B6pUAHBIX CXEM.

Knaccuyeckne 3KCKaBaToOpbl U CErofHsa OCTarTCs Fpynnoi CTPOWTESb-
HbIX MaLUWH, KOTOpas MOCTOSIHHO pa3BuBaeTcs. [paKTUYeCKn BCce BegdyLume
(hMPMbI-NPOU3BOAUTENIN 3KCKABATOPOB EXErOAHO MPeAnaraldT Ha pbIHKE
HOBble MO/le/bHble PSAbl U HOBUHKMN TEXHUKM.

3axarouyenue. PacCMOTPeHbl U NpoaHann3npoBaHbl OCHOBHbIE TEH/EH-
LMW Pa3BUTMS OHOKOBLLIOBbIX TMAPaBINYECKIX 3KCKaBaTOPOB OT BeAYLLMX
3apy6eXHbIX NPou3BoaUTENEN.
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Y[IK 621.869.351(072)

KA3AKOB 1. A., 3lHbKOB A. H.

NPUMEHEHUE ®POHTAJIbHBIX IOTPY3UHUKOB

B MEJIMOPATUBHOM CTPOUTEJIBCTBE

Hayunwvui pyxogooumens — KA3AKOB A. JI., kano. mexH. HayK, OoyeHm
Benopycckas rocyapcTBeHHas CeNbCKOX03AMCTBEHHAs aKaaeMus,
"opku, Pecnybivka benapycb

BBenenue. MennopaTvBHOE CTPOMUTENILCTBO XapaKTepusyetcs pasHo-
M1aHOBOCTbIO BWMAOB PaboT, MpW BbLIMOMHEHUM KOTOPbIX WCMOMb3YHOTCA
pasfINyHbIE MO KOHCTPYKLMW 1 XapakTepy paboTbl TUMbl MaLUNH. 3TO MOTYyT
6bITb KaK Y3KOCMeLMann3MpoBaHHble MallWHbI, 415 BbINO/IHEHNS KOHKPET-
HbIX BUAOB PaboT: HanpUMep, SKCKaBaTOpbl-KaHanokonarenu, ApeHoykaa-
YMKK; TaK W 0BLLeCTpOMTENbHbIE MaLLUMHbI: 6YNbAo3epbl, 0LHOKOBLUOBbLIE
3KCKaBaTopbl, ()pOHTaNbHbIE NOTPY34MKM, KpaHbl 1 Ap. Kak npasuno obLe-
CTPOWTE/IbHbIE MaLUUHbI MPMCNOCabnnBaOT K YCMOBUAM MENMOPaTUBHOIO
CTPOWTE/NLCTBA — UCMOJb3YETCHA I'YCEHMYHOE X00BOe 060pYA0BaHVe C yBe-
NINYEHHOW OMOPHOM MOBEPXHOCTbIO, CheLuanbHble UCMOAHEHUS paboyero
060py0BaHNA OLHOKOBLUOBbLIX 3KCKaBaTOPOB — YA/NMHEHHbIE PYKOATH,
YLIMPEHHbIE U NPO(UIIbHBIE KOBLLW.

Hanbonee yHuBepcasbHbIMM MallMHaMM O6OLLEECTPOUTENILHOIO Ha3Hauye-
HUA ABNAIOTCA (PPOHTANbHBLIE OLHOKOBLUOBbLIE MOTPY3YUKKW. YHUBEPCA/Ib-
HOCTb 3TUX MawuH 06ecreyMBaeTCs HaMuMeM 60/BLIONO KOMMYecTBa
CMEHHbIX paboumnx opraHoB. CyLLeCTBYIOT CMeHHble paboune opraHbl s
HaBECHbIX W A4N15 creuuanbHbIX Norpy3ynkos [1, 2].

Ileas paGoTsr: 060CHOBAHME BOSMOXHOCTW MPUMEHEHNS PPOHTASTbHBIX
Morpy3ynKoB MpW BbIMOSHEHUU CTPOUTENbHBIX PaboT Ha MeNMopaTUBHbIX
00BbeKTax MyTeM aHa/M3a BO3MOXKHOCTEN UMEIOLLMXCS Y HAX CMEHHBIX pa-
604MX OpraHos.

MaTtepuanbl 4 MeTOAMKa HcciaeqoBaHuii. [1poaHann3npoBaHo Haiu-
yve 1 NPUMeHeHVE NOrpy3YnKoB B TEXHONOTMYECKMX KOMMIEKCcax MalluH,
PEKOMeHO0BaHHbIX CWUCTEMON MalUMH A15 KOMIIEKCHOW MexaHu3aumm
MefMopaTmBHbIX paboT. [ OUEHKM BO3MOXHOCTWM WCMO/b30BaHWA MO-
rpy3ynMKoB B MeIMOPATUBHOM CTPOUTENLCTBE NPOBEAEH aHa/IN3 UMEOLLMX-
CA1' Y HUX CMEHHbIX paboymx opraHoB..

Pe3yabTaTsl nccienoBaHus U UX odcy:kaenue. B pesynbtare aHanmsa
COCTaBa TEXHOMOMMYECKNUX KOMMJIEKCOB, HaMU BbISIB/IEHO, YTO B CUCTEME
MalUVMH HefloCTaTOYHO BHUMaHUA YAeNeHO NPYMEHEHWIO NPU BbIMNONHEHUN
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paboT (POHTaNbHLIMU OAHOKOBLLUOBLIMU MOrPy34nkamu. Kcnonb3oBaHue
NOrPy304HbIX MAaLUWH 3anjaHUPOBaHO TOMbKO B TEXHOMAOMMYECKOM KOM-
naeKce MallnH AN CKaMBaHWA U yaaneHus pacTUTelbHOCTY Ha KaHanax —
[ANs yAaneHns CKOLEHHON pacTUTENbHOCTU CO AHa Ha 6epmMy KaHana (yHu-
BepcanbHOe norpysoyHoe cpeactso MNP C-1 Ha 6ase benapyc 1221) n ans
yfaneHus 3aTopoB, NepeMblueK KaHaioB, KO4YeK, TpaBbl, KaMHeil co fHa
KaHana (Morpy34nK 0f4HOKOBLUOBbIN (hpOHTaNbHbI AMKogop 332C4).

CyLUecTBEHHO paclumpuTb chepy NPUMEHEHUs NOrPy34YMKOB B Menuo-
PaTMBHOM CTPOWTENIbCTBE MOXHO MaKCUMalbHO MCMOMb3ys UX CMEHHbIE
pabouue opraHbl. Hanpumep, ans norpysdmka Amkogop 332C umeetcs 38
CMEHHbIX paboumnx opraHa, M3 KOTOpbIX BOCEMb BO3MOXHO IBHO NPUMEHNUTb
L1 YCNOBUIA MEIMOPATUBHOIO CTPOUTENLCTBA: KOBLU CE/TIbCKOXO3ANCTBEH-
HbI/A C MPMXXMMOM, 3aXBaT Ye/FOCTHOM, KOBLU A1 KaMHel, KOBLU [BYyX4e-
NIOCTHOM, KoBLU-6eToHOCMecuTenb 332C.68.00.000, oTBan Oynbao3epHbii
342C.59.00.000, cTtpena KpaHoBas 6e36nouHas 342C.54.00.000, ctpena
Teneckonuyeckas 332.54.00.000. 9Tn paboune opraHbl MOryT MCMO/b30-
BaTbCA KakK Ans Y6OpKM M MOrpy3KM KamHei, ApeBeCHO-KyCTapHMKOBOA
Macchl, MPUroTOB/IEHNA GETOHHOI cMecK, By/bA03epHbIX paboT (Hanpumep,
B3ameH Bynbaosepa [3-42I), norpy3o4Ho-pasrpy30UHbIX padoT.

B3ameH pekomeHfoBaHHOMY CucTeMOil MaliuH norpysumk MeC-1
BO3MOXHO npuMeHeHne norpysumka M®C-0,75, sbinyckatowerocd Mo-
3bIPCKMM MALLMHOCTPOMTE/bHBIM 3aBOJOM M MMEIOLLMM 12 BUAOB CMEHHbIX
paboumnx opraHa.

MprMeHeHMe NOrpy34yMKoB MOXET ObiTb 060CHOBAHO M Tem (PaKTOM,
YTO YacTb CneumanbHbIX MaLINH, YKa3aHHbIX B TEXHOMO0MMYECKUX MpPoLec-
cax MpPoOu3BOACTBA PaboT, TO/bKO TPeOYeT NX pa3paboTKM U MPOM3BOACTBA.

3akaouenne. Heob6X04UMO CyLLECTBEHHO MEPECMOTPETbL COCTaB TeX-
HOMIOTMYECKMX KOMMJIEKCOB NMPOM3BOACTBA MENMOPATUBHLIX PaboT C Lebio
paclwmpeHnst chepbl MPUMEHEHNA (PPOHTaNIbHBLIX OAHOKOBLUOBBLIX MOrpy3-
YMKOB, 3aMeHbl MW psja MallnH, NPON3BOACTBO KOTOPbIX HE HalaXeHo B
Pecny6nuke Benapycb. TpebyeT pacCMOTPEHMS U aHanmsa Bonpoc 06 uc-
K/IOUYEHNUWN psifia OTAENbHbIX TEXHOMOrMYECKUX OMepauuii mpu NpousBoa-
CTBE ME/IMOPaTVBHbIX paboT, NyTeM COBMELLEHUS onepauuii (hPOHTaNbHbI-
MW OfIHOKOBLLIOBbIMW MOTPY34NKamu.

JIMTEPATYPA
1. Morpy3unk yHusepcanbHbin AMKOAOP 332C4 [SneKTpoHHbIi pecypc]. — 2025. — Pe-
Xum goctyna: https://amkodor.by/catalog/pogruzchiki. — JaTa goctyna: 10.03.2025.

2. Morpy3unk poHTabHbIA MPC-0,75 [AneKTpoHHBbIN pecypc]. — 2025. — Pexxkum gocTy-
na: https://mozyrmash.by/catalog/pogruzchiki-frontalnye. — [lata goctyna: 11.03.2025.
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YK 621

KYTEPI'MH H. 0., BMPKOKOB A. /1.

PA3BPABOTKA KOMITO3UIIU BUOMUHEPAJIBHOMN
TOILIMBHOMN CMECH JIJIS1 IBUTATEJIEN
BHYTPEHHEI'O CTOPAHUA

Hayunvwii pyxosooumens — IIVNIOTHUKOB C. A., 0-p. mexH. nayk, npogpeccop
®re0Y BO «BsATCKMiA roCcyaapCTBEHHbI YHUBEPCUTET»,

Kwnpos, Poccuiickas ®eaepauns

Beeaenne. CoBpeMeHHOe 4e/10BEYECTBO CTa/IKMBAETCS C PALOM Cepbes-
HbIX 3KOMOMMYECKMX N 3KOHOMWUYECKMX BbI30BOB, BbI3BaHHbIX 3aBUCKUMO-
CTblO OT MCKOMaembIX BMAOB TomamBa. OAHUM M3 MHOrOO0GeLaloLnX pe-
LUEHWUIA AaHHOI NPo6neMbl SIBMISETCA UCMO/b30BaHWE anbTepHATVBHBIX TOM-
JINB, TaKMX KakK 3TaHO/1 U ero CMecu C A13e/IbHbIM TOMIMBOM. 3TN 3HEPro-
pecypchbl npegnaratoT cnocobbl CHUXEHUS BbIGPOCOB YrEKUCIOro rasa u
LpYTuX 3arpsasHAoLLMX BELWECTB, YTO AenaeT UX 0COOEHHO aKTyaslbHbIMU B
CBeTe rnobabHbIX M3MEHEHWI KIMMaTa WM yXyALWEHNsS KayecTBa BO3gyxa
[8, 11, 12].

Iear paGoTsl — paspaboTka KOMNO3UL UM BUOMMHEPATbHOR TOM/IMBHOA
CMeCK anis ABUraTeneil BHyTPEHHEro cropaHus

Martepuaabl U MeToguKa uccaenoBanusi. COCTaBNsAeT NpoBefeHue
3KCMEPVIMEHTOB 1 0606LLEHME MOMYYEHHBIX JaHHbIX.

Pe3ynbTaThl HcCiIeqOBaHUS M UX 00Cy:KIeHHs1. DTaHO/, IKOMOrmye-
CKV YMCTOE TOM/IMBO, MPOMU3BOANMOE 13 GMOMACCHI, MMEET BbICOKUIA MOTEH-
uman ana 3ameLleHns TpaguLUMOHHOIO AM3eNbHOro Tonavea. Npu cmeLwm-
BaHWW 3TaHOMa C AM3e/ibHbIM TOMIMBOM MOXHO OCTUYL Y/y4lleHUs Xa-
PaKTePUCTUK CropaHus, yBennumneas sSPMeKTUBHOCTL ABUraTeneli 1 CHXas
YPOBEHb BbIOPOCOB. ccnefoBaHNs NOKasbIBaKOT, UTO TakuMe CMecu crnocoo-
Hbl CHUXaTb COAepXaHne CaXKu 1 OKUC/IOB a30Ta B BbIX/10Max, YTo MOOXN-
Te/IbHO CKa3bIBAETCA Ha COCTOSIHWM OKPY>KatOLLEN cpespl.

AKTYaNIbHOCTb MPUMEHEHUS aNbTePHATUBHbLIX TOM/UB HA OCHOBE Au-
3e/IbHOr0 TOM/IMBA U 3TaHONa NOAKPenseTca TakkKe HeOOXOAMMOCTbIO Me-
pexoda K yCTOWYMBLIM UCTOYHMKAM 3HEPTUM B YC0BUSX F106abHOM 3KO-
HOMVKW. B 3TOM KOHTEKCTe pa3paboTku, Harnpas/ieHHble Ha co3faHue -
(heKTMBHbIX ¥ 6e30MacHbIX TEXHOMOTMIA MCMOb30BaHUA TaKuMX TOMJUB,
OKa3blBaloT 3HaUUTENbHOE B/IMSHME HA pa3BUTME TPaHCMOPTHOW WHGpa-
CTPYKTYPbI U 3HEProcUCTeMbI B Lie/IoM. BBefeHve anibTepHaTMBHbIX BULOB
TONAMBa HEe TO/IbKO CMOCOGCTBYET PELLEHNIO 3KONOrMYECKMX NpPob6sieM, HO
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N MOXET CTUMY/IMPOBaTb 3KOHOMUYECKWIA pOCT Brarojaps CO3A4aHu0 Ho-
BbIX paboymx MeCT U NOALEPXKKE MECTHbIX NPON3BOAMTENE.

OT/enbHOro BHUMaHUA B AaHHOM Cllydae 3ac/yXuBaeT BONPOC paspa-
60TKM CTabUNbHbIX TOMAMBHLIX CMECel, 06/1afatoLLX CBONCTBAMI CXOXM-
MW C UICXOAHBbIM An3eNbHbIM Tonameom [8, 11, 12].

Hamu paspaboTaHa 61oMrHepanbHas TONANBHas CMEeCb AN1s ABUraTenei
BHYTPEHHero cropaHus. 1306peTeHne OTHOCUTCA K TOM/AMBaM, B YacTHO-
CTW, K TOM/IMBHbIM KOMMO3ULMAM U CMECAM [J191 AN3e/bHbIX ABUraTeneil.

3BeCTHO A0CTaTOYHO 6O/bLUOE KOAMYECTBO TOMMBHBLIX KOMMO3WLWIA
Ha OCHOBE CMeCW [IM3e/IbHOr0 TOMNAMBA U 3TaHO/a.

Tak, Hanpumep, W3BeCTHa TOM/MBHAA KOMMO3WLUWSA, COAepXalias ot
50 % 10 95 % He(hTAHOro An3ensHOro Tonamea u ot 5 % po 50 % aTtaHona.
TonnneHas KOMMO3NLMA TakxKe cogepXut ot 0,6 % fo 1 % npucagok [1].

HegocTtaTKOM AaHHO TOMIMBHOW KOMMO3MLMK SBAsSETCA cnabas no-
apHasi 6e3onacHOCTb.Hanbonee 6AM3KOA 13 PacCMOTPEHHbLIX K Mpeasio-
YKEHHOI TOMAMBHOM CMECH MO TEXHWYECKOW CYLUHOCTU WU AO0CTMraeMomy
pesynbTaTy, ABNSETCA MHOrOKOMMNOHEHTHas 6MOTONANBHAA KOMMNO3NLMA Ha
OCHOBe [13e/IbHOro TOMAMBa ¢ Jo6aB/ieHMeM pPancoBoro mMachna, aTaHosa u
npucagok, cogepxatias, %, macc.: 6uoataHon — 31,0; pancosoe macio —
34,5; uetaHnosbiwarowaa npucagka SKOLETAH - 0,5; ankeHuncykuu-
Humng — 0,5; AusensHoe Tonaneo — o 100 [2].

HefnocTaTKoOM YKa3aHHOW TOMAMBHOW KOMMO3ULMW TakxXe SBASETCA
cnabas noXapHas 6e30MacHoCTb.

Llenbto Halein pa3paboTKu SBMSIETCS NOBbILIEHWE MOXKapHOI 6e3onac-
HOCTW TOM/IMBHOW CMeCH.

CyLLeCTBEHHbIM OT/IMYMEM MpeanaraemMoli TOMMBHOM CMecK OT BCEX,
paHee W3BECTHbLIX PELUEHWI, SBNSETCA BBEAEHME B TOMAMBHYH KOMMO3W-
umto npucagkn MAKCOWJT B3-02 Ha 0cHOBe nonvMmeTakpuiaTta B 06beme
-2,0...3,0 %.

MpevMyLlecTBa npegiaraeMoii 6UOMMHEpasbHON TOMAUBHOW CMecu
06yCcnaBnMBaloTCA CnefyoLmmy 06CToATeNLCTBAMMN.

3BECTHO, YTO TemnepaTypa BCMbILLKX NapoB AW3eNbHOro TOMNMBa, B
NepBYIO ouepefp, OnpejenseT nokasartenu ero CamMmoBOCN/IaMEHAEMOCTH, a,
3HAYUT, NOKasaTeNn NOXapobe30MacHOCTM TOMMBA, YTO, B KOHEYHOM CYe-
Te, OMpeSesnsieT nokasaTeny HafgeXXHo paboTbl CaMOr0 AW3eNs Y HafgeXHO-
ro (oyHKLMOHMPOBaHWS TOM/IMBHON MHPacTPYKTYpsbI [3, 4].

B npegnaraemoin 6lOMUHepanbHOM TONIMBHOM CMECH:

[wnzensHoe Tonameo (o 100 %) sBnsieTcs roproyein hasoii.
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3AtaHon (10,0...25 %) cny>uT Ans 3amMeHbl AWU3e/IbHOro TOMAMBa allb-
TepHaTUBHBIM.

CypenHoe macno (10,0...25 %) cny>uT Ans 3ameHbl AU3eNbHOrO Ton-
N1Ba aNnbTePHATUBHbIM.

Mpucagka MAKCOWJT B3-02 Ha oOcCHOBe MofMMeTakpuiara
(2,0...3,0 %) cnyXuT Ans NOBbILLEHWSI CTabUNbHOCTN TOMIMBHOW CMECH W,
OAHOBPEMEHHO, MO3BOJISIET YNyYLIMTL MOXapobe3onacHble CBOCTBa TOM-
NMBHOI cMecH.

LInchpoBble 3Ha4eHUs TemnepaTypbl BCMbIWKY NapoB GMOMUHEpanbHO
TOMN/IMBHOM CMECK Ha OCHOBE [M3e/IbHOr0 TOM/IMBA C Pa3/IMUHbIM COfepXKa-
HWeM 3TaHOnMa, cypenHoro macna u npucagkn MAKCOWJ B3-02 npea-
CcTaB/eHbI B Tabnmue 1.

Kak BWAHO U3 AaHHbIX Tabnuupl, BBeLEHME B GMOMUHEpPabHYKO TOM-
NIMBHYO cMmecb npucagkn MAKCOWJT B3-02 (2,0...3,0) no3BonseT nosbl-
CUTb TEMMEPATYPY BCMbILIKMA NapoB BMOMUHEPAbHO TOM/IMBHOM CMECH Ha
20...36 rpagycos, ynyullas ee noxxapobesonacHble CBOWCTBA.

BrioMmnHepanbHas TONAMBHasA CMECb FOTOBUTCS CNeAYHOLLM 06pasom.

[oToBAT KONMYecTBO, KpaTHoe 100 r. [JnA 3TOro Hy)XXHOE KOMMYecTBO
npucagkn MAKCOW/ B3-02 pacTBOpsAOT B 3TaHONe, 3aTeM [06aBNAOT
HY>XHOE KO/MYECTBO [AM3e/IbHOrO TOMAMBA C MpPeABapuTENlbHO J06aBneH-
HbIM HY>KHbIM KONMYECTBOM CYPEnHOro macna v noAsepratoT AUcneprupo-
BaHWIO.

TonnmMBHbIE CMECU HA OCHOBE 13e/IbHOr0 TOM/MBA C Pa3/IMYHbLIM COAEPXaHNeM 3TaHoNa

TemnepaTypa BCMbILLIKM C

CofepxaHue ataHona n Temnepartypa npucazkoii MAKCOWN
CypernHoro macna BCTbILLKW B3-02, °C
B TON/MBHOI cMmeck, % 6e3 npucagkm, °C 20% 30%n
npucagku pucagku
100% [m3enbHOro Tonamea +52...54 - -
10% aTtaHona +
10% cypenHoro macna + 64 +72 +78

+80% [Au3enbHOro Tonamea
25% 3TtaHona +

25% cypenHoro macna +72 + 82 +90
+ 50% fM3enbHOro Tonavea

TeXHUKO-3KOHOMMYeCKoe 060CHOBaHMe npeanonaraemoro I/I306peTeHI/IFI
3aK/NK4YaeTCqA B BO3MOXXHOCTWU Yyy4ylUEHUA r|o>|<apo6e30naCHb|x CBOICTB
6|/|0M1/|Hepaan0|7| TOM/IMBHOM CMECH, UTO MO3BONSET MOBLICUTL MOKa3aTeNn
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Hafle)XHOCTU PaboTbl CaMoro Am3enst U HafeXHoro (yHKUMOHMPOBaHMUA
TOMNAMBHON MHPPACTPYKTYPbI.

[aHas TonMBHAsA KOMMO3MLMSA MOXET BblTb MCNONb30BaHa Kak B roTo-
BOM BWA€ Ha ABUraTefiaX BHYTPEHHEro cropaHus, Tak 1 ObITb NPUroToB/e-
Ha HEernocpeAcTBEHHO Ha GOPTY 3HEPreTUYecKOro CpefcTsa Mpu MOMOLLM
HacoC-[103aTOpoB MM cmecuTenein [5-8], a Takke MOAEPHM3aALMM CUCTEM
TOnAMBONOAaYM, Hanpumep, no [9, 10].
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YK 621.793

KNYOHWC A. C.

MNPUHIUIIBI CO3JAHUSA MHOT OCJIOMHBIX
U3HOCOCTOMKUX MOKPBITUM 1JISI OGPABOTKH TUTAHA
Hayunvii pyrosooumens — IIJIOTHUKOB C. A., 0-p mexn. nayk, npogeccop
®IrB0OY BO «BATCKUIA FOCYAapCTBEHHDBIA YHUBEPCUTET,

Kwnpos, Poccuiickas ®eaepauns

Beenenue. ABTOMaTU3aLMsA B MaLIMHOCTPOEHUW CErOAHA TpebyeT no-
BbILLUEHHOIO BHUMaHMWA K MOKAa3aTe/k0 CTOMKOCTU PEXYLLEr0 MHCTPYMEHTa,
OJHOBPEMEHHO aKLEHTMPYs BHMMaHWe Ha MPUMEHEHWW TeXHoMorui, 6e-
PEXHO OTHOCALLMXCS K pecypcam 1 okpyxxatowleli cpeae [1-3].

Henn paboThl — NCCNEA0BATL KOHLENLMIO pa3paboTKM MHOTOC/IOMHOI0
KOMMO3MLMOHHOIO MOKPbITUA U onpefennTb TpeboBaHUA K PYHKLMOHAb-
HbIM C/I0SIM.

Marepuaibl U MeToauKa ucciaenoanusi. OCHOBY COCTaBNAIOT Teope-
TUYeCKUEe UCCNefoBaHus.

Pe3yibTaThl HCCJIENOBAHMS M HX 00CY:KIEeHHA. YUNTbIBasA CreLuquky
paboTbl MHCTPYMEHTOB (TPEHME, CWMIOBbIE U TEMMEPaTypPHble HarpysKu,
aAresnoHHble 1 AUy3nMOHHbIE MPOLECCHI, OKUCNEHWE), BblAENATCA Oc-
HOBHble TPeboBaHMSA K MOKPbITUAM, KOTOPbIE MOXHO CrpynnupoBath Ccre-
ZyoLim obpasom [4]:

1) Tpe6oBaHUs C yYETOM YCNOBUIA 3KCMIyaTaLMK:

— MOBbILLEHHAsA MUKPOTBEPAOCTb [5];

— MUHUMASIbHAA aire3ns NOKpPbITUS K 06pabaTbiBaeMOMY MaTepuany;

— KOPPO3WOHHasA 1 TepMUYeCcKas YCTONRUYMBOCTb;

— MPOYHOE CLeNNeHNEe C UHCTPYMEHTabHOW OCHOBOA;

— BbICOKasA W3HOCOCTOWKOCTb B LUMPOKOM AManasoHe Temmnepatyp u
HanpsHKeHWU.

2) Tpeb6oBaHMA K B3aMMOLEVCTBUIO C MHCTPYMEHTOM:

— CXOfCTBO CTPOEHMS MOKPLITUSA 1 MaTepuasia MHCTPYMEHTA,;

— ONMTUMa/IbHbIE (IN3MKO-MEXaHUYECKWE XapaKTEPUCTUKU;

3) TpeboBaHMA K peakLymn BO BPEMS pPe3aHus:

— CHVDKEHME TeHAEHUMN K ANDEY3NOHHBIM PeakuusaM Npu pasinyHbIX
TemnepaTypax 1 Harpyskax.

4) O6Lme TpeboBaHMS K MOKPLITUAM AN PEXYLLMX MHCTPYMEHTOB:

— BbICOKas N/IOTHOCTb;

— MUHUMASIbHbIE OTK/IOHEHWS B TO/LLMHE NOKPbITUS;

— CTabunbHble XapaKTePUCTUKMN.
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[N BbINOMHEHUA MEPEUNCNEHHBIX TPeOOBaHWI HEOOXOAMMO PeLLnTb
psg 3agav:

1) MMHMMK3ALMA aare3nm ¢ 0bpabaTbiBaeMbIM MaTepPUanoM 3a cyeT no-
NOXWTENbHbIX 3HAYeHWIn M306apHOr0 MOTEHLMaNa Ha rpaHuLe COMpUKoc-
HOBEHWUSI.

2) 0becrneyeHne NPOYHOro CLEMIEHNS ¢ MHCTPYMEHTa/IbHOM 6as3oit ny-
TeM OTPMLATENBHOIO M306apHOI0 NOTEHLMaNA B 30HE B3aMMOLENCTBUS.

3) noagep>XaHue pauvoHanbHbIX NapaMeTpoB: MUKPOTBEPAOCTM, COCTa-
Ba, CTPYKTYPbI, TOMLLMHBI MOKPLITUS 1 MPOYEro.

OTMeYeHHble TPe6OBaHKS HEBO3MOXKHO MOIHOCTbIO Y0BNETBOPUTL MPW
NCMO/Mb30BaHNM OAHOCMOMHLIX MOKPLITWA. TPUMEHEHNe MHOTOCAOHbIX
KOMMO3MLMOHHbIX MOKPbITWIA, 06Magatolmx CrnocoBGHOCTBI0 K MniacTude-
CKOi fehopMaLn 1 BbICOKOTEMMEPATYPHOI MON3Y4YecTH, OCOBEHHO aKTy-
a/IbHO 151 MPePbLIBUCTOrO pe3aHuns. Ha pucyHke npegcTasfieHa cxema MHO-
rOCMOMNHOr0 NOKPbITUSA.

[ Msnococtoitxuit coit ()]

Bricoxas TeepaocTs;

MaxcHMATHHOE OT/THYHE
i e s | KPHCTAIIO-XIMIHECKIX
1": / CBOJCTB MATEPHAIOB
TIOKPHITHA H
¢ e e o R R o T L obpabarsiBaemoro.
TpomexyTounstii coit (2) Topmoxenue
dopmHpoBaHHS H
2 PACIPOCTPAHCHHA TPEUH,
Cosnanne BHYTPEHHHX
| TPAHHYHKIX NOBEPXHOCTEH.
Anresnonnsiii ¢10# (3) Coananne MAKCHMATLHOIO

KPHCTRILIO-XHMHYECKOTO
. noa06us CIpyKTYp

MATEPHATIOB NOKPLITHA H
MHCTPYMCHTTbHO#H OCHOBBI;
Cukenne yposus
TEMIOBLIX HANPRKCHH;
Co3nanue MHOrOYHCICHHBIX
CHUIBHBIX H HANPARIEHHLIX
cBseil (IMATAKCHS).

[Cyerpar (4)

Puc. Cxema MHOrOKOMMOHEHTHOTO KOMMO3ULMOHHOTO MOKPLITUS U TPEGOBaHMSA K KaX40MY
13 (PYHKLMOHANbHBIX CN0EB: 1 — M3HOCOCTOWMKMIA CNOIA; 2 — NPOMEXYTOUHbIV (6apbepHbIit)
CIOiA; 3 — aire3VoHHbIN NOACNON; 4 — cy6eTpaT (MHCTPYMeHTaNbHbIN MaTepuan) [6]

AAre3vnoHHbIM nogcnoi (3) obecneumBaeT NPOYHOE CLEMEHNE C WH-
CTPYMEHTa/IbHOI OCHOBOI 3a CYET MaKCMMa/lbHOrO CX0ACTBa MaTepuasnos.
MpomexxyTouHbIli (6apbepHbIi) cnoil (2) npensTCTBYET 06pa3oBaHUIO U
pasBUTMIO TPELUMH, CNOCOGCTBYET (POPMMPOBAHMIO BHYTPEHHMX FpaHuL,
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V13HOocoCTOlKMIA cnoii (1) XapakTepu3yeTcsl BbICOKOW TBEPAOCTbIO M Mac-
CMBHOCTbIO K 06pabaTbiBaeMOMyY MaTepuany.

Mpwv BbIGOPE CTPATErM MHOTOCNIOMHOIO HAHOCTPYKTYPUPOBAHHOMO Mo-
KpbITUA, KOTOpPoe 06M1afaeT M3HOCOCTOMKOCTbIO, HE0OXOAUMO YUeCTb, Ka-
KUM ByaeT ero coctaB. JTOT COCTaB [O/MKEH ObITb BblOpaH, yUnTbIBas Tpe-
60BaHVs, MNpeabsABnsSeMble K WHCTPYMeHTaM, paboTalolmm B YCMOBUAX
npepbIBACTOro pesaHus [6]. Ocoboe BHUMaHWe yAenseTcs YCMoBUSM KOH-
LeBoro (ppesepoBaHus. CneflyeT pacCMOTPeTb K/toueBble (haKTOpbl, BAMSA-
fOLLMe Ha 3TOT BbIGOP:

— TUTaHOBble CMnaBbl 06/1afalT 3HAYMTENIbHON BA3KOCTHIO U OrpaHu-
YEHHOW MAacTUYHOCTBIO. OHM BbIAENAOTCA BbICOKAM  KO3(PHULMEHTOM
YNPOYHEHNS. DTO MPUBOAWT K BbIPAXKEHHOMY TEMI0BOMY BO3AENCTBUIO B
30HE pesaHust, 4To, HapALy C HW3KOI TEMNIONPOBOAHOCTLIO TUTaHa, co3haeT
[ONOSTHUTEbHbIE TENJIOBbIE HArPY3KM Ha PEXYLLUMIA MHCTPYMEHT.

— aire3M0HHAn aKTUBHOCTb TUTaHa MPeACTaBnseT co60W 3HaUMTeIbHOE
NpenaTcTBME B 06PaboTKe, Tak Kak TUTaHOBbIE CMiaBbl CKIOHHbI K Npuauv-
NaHWIO K MHCTPYMeHTa/IbHOMY Matepuasy. [na TOro 4tobbl YMeHbLNTb
3TOT 3(hheKT, HEOOXOAMMO, YTOObI Ha rpaHuLEe MOKPbITMA ¢ 0bpabaTbiBae-
MbIM MaTepuasiom HabmaICs NONOXKUTENbHBIA 1306apHbIA NOTEHLMaN
peakumu.

— XMMUYeCKas peakTMBHOCTb TUTaHa NPUBOAUT K €ro B3aMMOAECTBUIO
C aTMOC(epHbIMM FasaMu, YTO COKpalLaeT MAoLWafb KOHTaKTa CTPYXKM C
nepegHeli NOBEPXHOCTbI0 MHCTPYMEHTA.

Mpy onepaumsax KOHLEBOTO (PPe3epoBaHusi, BAXKHO YUMTbIBaTb, YTO CU-
Nbl pe3aHns BapbMpPyIOTCA MO Ayre KOHTaKTa Mexgy 3yoom (hpesbl v 3aro-
TOBKOW. 3TO 00YCNOBNEHO U3MEHEHMEM CEUYEHUS pe3a Ha 3yD, UTO co3gaeT
LMKINYECKME M3MEHEHWS CUMOBBIX U TEMMEPATYPHbIX Harpy3ok. Moatomy
YCTONYMBOCTb K TakOMY W3HOCY CTaHOBWTCS K/THOUEBLIM KPUTEPUEM MpW
BbIOOpE MaTepuana NOKpbITHS.

Be3 npumeHeHnss COTC 0cobyto BaXXHOCTb OOpeTatoT TepMUYecKue
CBOICTBa MOKPbLITMA. BbiCOKas TeMNOCTOWKOCTb CTAHOBUTCA KPUTUYECKU
B&KHOW, KaKk U CHWKEHME KO3((ULMEHTa TPEHUA MPW BbICOKUX Temnepa-
Typax.

TpeboBaHUA K NOKPLITUIO AN (Ppes3, UCMOo/b3yeMbIX Npu 06paboTke Tu-
TaHOBbIX CMJ/1aBOB: 06ECMEeYeHMe 3HAYUTEIbHON TEMI0CTOMKOCTU, CHUKE-
HWe afre3noHHON CMNOCOGHOCTM MO OTHOLLEHMIO K 06pabaTbiBaeMbIM MaTe-
puaiam, XMMUYeCcKasi MHEPTHOCTb MO OTHOLUEHWIO K TUTaHy, MOBbILEHHas
TBEPAOCTb M COMPOTMBNEHME abpasBHOMY U3HOCY, YCTOMUMBOCTbL 3KCMY-
aTaLMOHHBIX XapaKTePUCTMK MPU BO3AENCTBUWN MEPEMEHHbIX CW 1 TeMo-
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BbIX Harpy3ok, a TakKxe MeXaHW4YeCKMX BO3AENCTBUIM, MUHUMM3ALMS KO-
hmumeHTa TpeHus Ha hoHe BbICOKUX TemnepaTyp [7].

3akJ/oueHue. YKasaHbl OCHOBHbIE TPe6OBaHWs, Kacarowmecs QyHKLU-
OHa/IbHOCTW MOKPbITbIX C/I0eB. MpaKTUYecKnii OnbIT B MPOW3BOACTBE CBU-
[leTenbCTBYET O TOM, YTO OAHOC/IOMHbIE NOKPLITUS HE CMOCO6HLI B NMOMHOA
Mepe OTBeYaTb COBPEMEHHBLIM 3anpocam K M3HOCOCTOMKOCTW. VIMEHHO no
3TOW MPWYMHE MHOFOKOMMOHEHTHAasi KOMMO3MLMOHHAsA apXWUTeKTypa Mo-
KPbITbIX MaTepuanoB NpUoOPeTaeT 3HAUNTENbHOE MPENMYLLECTBO U CUMTa-
eTcsa 6o/ee NoAxXoAALLEA.
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YK 621.436.323

NYNALLKO H. O.

OB30P CUCTEMbI BIIPBICKA TOIIJIUBA COMMON RAIL
Hayunwiii pykosooumens — JIEBUVK B. A., kano. mexu. nayk, ooyeum
Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,
"opku, Pecny6nuka benapycb

Beenenue. NepBblii NPOTOTUN cUCTEMbI Bnpbicka Common Rail 6bin
paspaboTaH B ganekmx 60-x rogax, Ho 605ee NNOTHO K KOHCTPYMPOBaHUIO
3TOW CUCTEMBI NPUCTYNWAM TONMbKO B cepeamHe 90-X rogos. HesaBncumo
[pyr OT Jpyra uTa/ibaHCKas KomnaHus Fiat v anoHckas dupma Denso
Hayain bbICTpbIMK TeMnamu popabatbiBate cucteMy Common Rail. Kow-
naHus BOSCH 6bICTPo oueHWMa NepenekTUBHOCTL U 3aMaHUYMBOCTb JaHHO-
ro rnpoekTa, OHa BbIKynuna y Fiata naTteHT Ha NPOW3BOACTBO CUCTEMbI, [O-
pabaTbIBaeT ee M 3anycKaeT B MaccoBOe MPOW3BOACTBO. Ha cerogHAawHWIA
[ieHb 60nee 70 % HOBbLIX AW3ENbHLIX aBTOMOOW/IEA OCHaLLEHbl AaHHOW Cu-
CTEMOW, ¥ UX LONA NOCTOSHHO pacTeT. CerogHa nouTy Kaxablii NPou3Bo-
OUTenb ABWraTeneid, He 3aBUCMMO OT WX PasMepoB, WCMOSb3YET CUCTEMY
Bnpbicka Common Rail [1-4].

CBoOe Ha3BaHWe cucTema Mosydmna ot aHrnickmx cnos Common Rail,
YTO MepeBOAMTCS, Kak 06Las MarncTpasib. 3T0 aKKyMy/sTOpHas TOMAuB-
Has C1CTeMa, KOTopasl HakanauBaeT TONNBO B pelike (06LLeli MarncTpam)
L1 HECKO/NIbKMX LMK/IOB BIPbICKA, TEM CambIM CrAaXMBAeT My/bcauuu
faBneHns ot paboTbl THB/,. Takas KOHCTPYKLMA MO3BOJISET NPOU3BOAUTD
BMPbICKMBaHWe TOMAMBA B /060 MOMEHT BPEMEHW, TOYHO [03MPOBaTb
KO/IMYeCTBO BMPbLICKMBAEMOrO TOMMBA, BPEMSA BMPbLICKUBAHWUS TOM/MBA, U
BCE 3TO HMKaK He CBS3aHO C MOMOXEHUEM KOIEHYATOro Baa, Kak 3To 6b110
B CTapblX KOHCTPYKUMAX AM3eneil. 3Ta cMcTeMa BrpbICKa MO3BOMSET BO
MHOTO pa3 COKpaTUTb BbIOPOCHI OKCUAOB a30Ta, BbIGPOCH! TBEPAbIX HacTULL
(caxu), CyLLecTBEHHO COKpaTUTb pacxoj Tonauea Npu OA4HOBPEMEHHOM
YBe/IMYEHUN MOLLHOCTU ABUraTeNs.

Heas padoTsi: 0630p CMCTEMbI BMpbICKa Tonamsa Common Rail.

OcHoBHast yacTh. KOHCTPYKTMBHO cuctema Common Rail BO MHorom
MOX0Xa Ha CUCTEMY MHOFOTOYEYHOro 6eH3MHOBOIO BrpbIcKa. KonnyecTso
TONAMBA, KOTOPOE BMNPbLICKMBAETCS B LMAMHAP, ONpesenseTcs AaBfeHneM U
BPEMEHEM OTKPbITUA pacnblNUTens (QOPCYHKWU. YnpasfieHue (hOpCYHKON
npounsBoanTca 3bY (3NeKTPOHHLIM 6/I0KOM YNpaB/eHns) aBToMoomns npu
MOMOLLM 3NEKTPOMArHUTHOMO KnanaHa, pacnosioeHHOro B BEPXHeN YacTu
thopcyHKM (prcyHOK). bnarogapst BbICOKOI CKOPOCTM paboTbl 3TOrO Knana-
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Ha BMPbICK TOM/MBA OCYLUECTB/IAETCA HECKONbKUMMW MOPLMAMU: OfHA WU
HECKO/IbKO YacTeil TOMMMBa BMPbLICKUBAETCA NpeaBapuTeNbHO, a yXxe che-
[OM NPOUCXOAUT OCHOBHOW BMPLICK TOnAuBa. bnarogaps Takomy MHOrO-
CTYMNeH4YaTOMY BMPbICKY U BbICOKOMY AaB/IEHNIO CXaTua Tonnmea (oT 250-
1400 6ap) gpuratenb paboTaeT «MArKO», TMUXO, CHMXaeTCA Harpyska Ha
pabouve y3nbl aBuratens, 4OCTUraeTcs Hanbonee NoMHOe cropaHne Tonau-
B, UTO BELET K CHUXKEHWNIO TOKCUYHOCTW BbIX/10Ma.

AaT4MK AaBNeHu

perynatop TONNKBHAA peitka

BLICOKOIO JaBNEHIA

TONAMBHbII
unbTp

dopeynka

35y I KOHTYp BLICOKOTO

AaBnexus

= KOHTYP HU3KOTO
AaBneHnA

Puc. Cuctema Bnpbicka Common Rail

PaccmoTpum ycTpoiicTBo cuctembl Common Rail. 9ta cuctema coctout
M3 [BYX KOHTYPOB: KOHTYP BbICOKOrO [aBfieHWUS, KOHTYP HU3KOrO [JaBfe-
HUS.

KOHTYp HU3KOro [aBneHWsi OTBEYaeT 3a nofadyy Tonamea M3 6aka,
O4UCTKY ((hunbTpaumio) ToNAMea OT PasMyHbIX NPUMECeid, NO4OrpeB Ton-
NIBa 1 BO3BpAT M3/MLLIKOB TOM/MBA B GakK.

[na nogaun Tonnmea U3 6aka UCNosb3yeTcs TONANBOMOLAKAUYMBAIOLLMIA
Hacoc. TonNMBOMOAKaYMBatOLWMIA HACOC BbIBAET 3NEKTPUYECKUI N MEXaHU-
YECKWi1, B HEKOTOPbLIX aBTOMOOUAAX MCMO/b3YeTCA 4Ba BMAA HACOCOB.

ANeKTPUYECKMI TOMIMBOMNOAKAYMBAIOLLMIA HACOC MOXKET ObITb MOTPYX-
HOWi (yCTaHOB/EH B TOM/IMBHOM 6aKe) 1 NOABECHO (YCTaHOB/IEH B TOMNB-
HOW mMarmcTpamm).
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MexaHunyeckuii TOMMMBOMOLKAYMBAIOLWMI HACOC B 3aBUCUMOCTM OT
KOHCTPYKUMW [Buratens npuBOAUTCA B [JelCTBUE pacnpefennTeNbHbIM
B&/10M UNW Ba/IOM TOM/IMBHOIO HAacoCa BbICOKOIO AaBfieHUs.

Korpga TonnnBonoAKauMBatoLMin HacoC He MOXET C034aTb Heobxoaw-
MOe AaBneHune ans paboTtel THB/, aBTOMOGWb NepecTaeT 3aBOANTLCS.

TakkKe B KOHTYPE HWU3KOTO JaBNeHNs HAXOAUTCA YCTPOWCTBO A1 Npej-
BapWTE/IbHOTO MOAOIrPeEBa W OXNKAEHNS TOMMBA. YCTPOWCTBO 3TO OYEHb
NpOCTOoe, TaK Kak 3Heprua Ana noforpesa U oxXnaxaeHWs TonamMBa UCMosb-
3yeTCs OT OXNaXAatoLLeli XXMAKOCTY aBToMo6mNsA. Kpome Toro, noforpes u
OXNlKAeHWe TONMBa NPOMCXOAMT 3a CUET TOM/MBA, HAXoAsLLerocs B bake.
[ns GecnpepblBHO pab0Tbl ABWraTeNs TOMAMBOMOAKAYMBAKOLLMIA HAcoC
[O/MKEeH KayaTb TOMMBO B 6GOfblUeM 06beMe, YeM TpebyeTcs, a /ULIHee
TONAMBO MPWU NOMOLLUM KfanaHa cbpacbiBaeTcs 06paTHO B 6aK. Mog aeid-
CTBMEM faBfieHns cxatud B THB/L, TonanMBo CUIbHO pa3orpeBaeTcs v npu
nonagaHum ero obpaTHo B 6aK MoAOrpeBaeT HaxoasLleecs TaM TOMaMBo. A
NETOM TaKoW >Ke MPOLECC CHWKaeT TemnepaTypy TONAMBa, NOCTyNatoLLero
B TOM/IMBHYO CUCTEMY. [103TOMY OYeHb BaXKHO, YTOObI IETOM B 6ake 6blfo
[OCTaTOYHO TOM/MMBA. V13-3a MOBLILLEHHOW TeMnepaTypbl TOMAMBA OYeHb
YacTo MPOMCXOAAT NOMOMKWU TOM/IMBOMOAKAYMBAOLLMX HACcCOCOB, NOSB/S-
toTcA Teun THB/.

CneayroWwunM 31eMeHTOM KOHTYpa HWU3KOro [AaBfeHus sBASeTCA Ton-
NVBHBIA (MNbTP. DTOI 3anyacTy AM3eNbHOr0 aBTOMOGUNSA crieayeT yAensiTb
60MbLLIOe BHMMaHME. H B KOEM Cnydae Hefb3f 3KOHOMWUThL Ha KayecTse
TONAMBHOIrO (unbTpa. Crefyer NoKynatb TO/IKO (PUAbTPbI M3BECTHBLIX
Mapok, Takmx kak BOSCH, KNECHT, DELPHI v 1.4. JaHHble npov3Bogu-
TeNW rapaHTUpYIT (UbTpaLmMio TONMBa 4O 2-MUKPOH. OT cTeneHun husib-
Tpaumm TONMBa O4eHb CUJIbHO 3aBUCUT paboTa An3eNlbHOro ABUraTens, Tak
KaK HeoT(hM/IbTPOBaHHbIE YaCTULbl, HAXOASLLMECS B TOMIMBE, AEWCTBYIOT,
Kak abpasuBHbIA MaTepuan u «ybuBatoT» BCE 3/IEMEHTbI AN3E/bHOIN CUCTe-
Mbl C OFPOMHOI CKOpOCTbiO. Ha aBTOMO6GMAbL ¢ cuctemoin Common Rail
ryéutenbHO AeiCTBYET KpalleHoe TONAnBO, 3arpsisHeHHoe TONUBO, BOAa B
Tonnmee. Bce 3TO BefeT K MpPeXAeBPeMEHHbIM NOSIOMKaM cucTembl. pu
HU3KMX TemnepaTypax Ha ynauue TOMIMBO CTAHOBMTCSA 60/ee rycTbiM, U
3a0UTbIi TOMIMBHBIA DUNLTP MOXET CNOCO6CTBOBATL OCTAHOBKE ABUraTens
B CaMbli1 HEMOAXOASLLMNIA MOMEHT.

B KOHTYype BbICOKOrO AaB/ieHWst MPOMCXOAMT CaTve Tonvea 4O Heob-
XOAMMOro faBfeHns, nHorga gocturatorero 1800 6ap, npoasuXeHWe Tor-
NMBa K (hOpCyHKaM 1 BMPbICK TOMAMBA B LUIVHAPBI.
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CxaTue TONAMBa A0 HYXXHOrO [aBfieHUs NMpPOU3BOLUTCA B TOMSIMBHOM
Hacoce BbicoKoro fasneHus (THBZ). THB/L npeactaBnsieT coboi pagu-
a/IbHO-MOPLLHEBOI HAcoC, KOTOPbI B 3aBUCMMOCTM OT YCTPOIACTBA ABUra-
TeNns MOXET NPUBOAUTLCA B AECTBME OT pacnpefenMTeNlbHOro Bana unm ot
pemHA TPM. ToninBHbIe HAacOChbl BbICOKOrO fasneHuns cuctembl Common
Rail o4eHb HageXHbI U BbIXOAAT U3 CTPOSA LOCTATOYHO pefko. OCHOBHbLIMM
HeucnpaBHOCTAMKU 3TUX THBJ, ABNAETCS MexXaHUYeCKuidi M3HOC AeTanei
BCNeACTBME MOMajaHna B HAcOC HefobpOKauYeCTBEHHOro TOMNAMBA WU BO-
[bl, @ TaKXXe TeYb YMA0THUTE/bHLIX PE3VHOK W Ca/lbHUKOB. Mpu nonagaHum
B HAcoc rpasy WM Hefo6pPOKaYeCTBEHHOrO TOM/MBA HACcOC «yMUpaeT»
MPaKTUYECKUN CpPasdy UM HaYMHAET THaTb CTPYXKY (Mefbyailime 4acTUuKu
MeTasina, NOsSIBUBLUMECS BCNEACTBME MEXaHUUYeCKOro usHoca vactein THB/,
N OpYrue NHopogHble vacTu). CTPYXKKa LMPKYIMPYEeT NO BCei TOMIMBHON
CWCTEME, C OFPOMHOI CKOPOCTLH M3HALLMBAET PErynsTop LaBneHns Tonau-
Ba, (POPCYHKMW, TOMAMBHYH Peliky M BCe COMpUKacaroLmecs ¢ TOMJMBOM
fetann. Tak Kak M3NMLLIKK TONuBa Yepe3 06paTky nonagarot B 6ak, npo-
NCXOAMT 3arpsi3HeHne 6aka 3TOIM CTPYXKKOW 1 n36aBnUTbCA Ha 100 % oT Hee
MOXXHO TO/IbKO MOJIHOM 3aMeHO TOM/IMBHOI CUCTEMBI.

B 3aBMCYMOCTM OT KOHCTPYKLUM CUCTEMBI aBfieHNe B TOMJIMBHON peil-
Ke perynupyetcs perynsatopom BbICOKOrO [aBneHWs TOMMBA UMW peryns-
TOPOM HWU3KOrO AaBneHus TOnamBa. Perynstop BbICOKOTO AaBfEHUS U HU3-
KOro [jaB/ieHns MOXeT 6bITb ycTaHOBNeH Ha THB/, unn Ha TonaveHoI peit-
Ke. B COBpeMEHHbIX aBTOMOOWAX MOXET MCMO/Mb30BaTbCA HECKO/bKO pe-
rynsTOpoB AaBfeHWs TOM/MBA B pasHbIX KOMOWUHauusax. Perynstop gasne-
HVS TOMAMBA MPeACTaBNseT COO0M 3MeKTPOMArHUTHBIA KnanaH ObICTPOro
[eCTBNA C 3anopHbIM KfanaHoM, 4epe3 KOTOpbIA Npou3BOAUTCS COpOC
NVLLIHEro AaBneHus. Perynatop gaBneHus TONAMBa YNpaBnseTcs 3/IEKTPOH-
HbIM 6/10KOM ynpaB/eHust apuratens, S6Y npu noMowm cuibl TOKa, noga-
BAEMOr0 Ha 3/1IEKTPOMarHuT, perysmpyet OTKpbITUE WM 3aKpbITME 3anop-
HOro KnanmaHa, TEM CaMbIM CHVXas WM MOBbILIas [aBfieHWe B CUCTEME.
Mpu Mcnonb3oBaHUM HeA0OPOKAYECTBEHHOMO TOMIMBA WAW MPU HaAUYUA
CTPY)XKWM B TOMAMBE MPOUCXOAMUT WM3HOC 3aMOPHOro KanaHa perynsropa
[aBNEHNS, U PETYNATOP YXKE He B COCTOSHWUU [epXaTb HeobxoLumoe fAaB-
NleHne, MallnHa HaYMHAET FIOXHYTb NPU HaXKaTUK Ha negasib rasa, a nosxe
MepecTaeT 3aBOAMTLCA. Takxke BeAeT cebd MallnHa U Npu 3arpsisHEHNN ce-
TOYKM perynsTopa gaeneHus. Moiika perynstopa faBneHns Ton/vea B y/ib-
Tpa3ByKOBOI BaHHE faeT IMB0 KPaTKOBPEMEHHbIN 3hdeKT, Mbo He JaeT
Boo6LLe. CHMMaTb (CpesaTb) 3Ty CETKY Henb3s, Tak Kak 6e3 Hee perynsatop
«yMUpaeT» B HECKO/IbKO pa3 bbicTpee. Yalle Bcero nocse BCeX MaHUMyns-
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LM C MOMKOI N YUCTKOW PerynsiTopoB AaBneHUs Noan NOKynarT HOBbIN
perynsTop LaBneHns Tonamsa.

ELle 0gHMM 3/1eMEHTOM TOMIMBHOW cUCTeMbl Bnpbicka Common Rail
ABNSETCA TOMMMBHAA peiika. Peilka CNyXUT ANs HakKomnaeHus TOnauBea, Ha
Heil MOXKeT ObITb YCTAHOB/IEH:

— perynsaTop AaBneHns TONuBa;

— K/1anaH aBapuitHoro cbpoca faBneHus;

— JaTYMK PErYNNPOBKY LaBMEHUS.

KnanaH aBapuiiHOro copoca [JaBneHns 3anmnpaeTcst XXECTKOW MPYXXUHOA
1 cbpacbiBaeT [aBneHWe TOMAMBA, ECIM NO KaKOW-TO MPUYMHE AaBfieHue
MPeBbICKI0 AOMYCTUMbIA Npefesn, 4Tobbl M36eXxaTb paspbiBa TOM/MBHON
penKu.

[aTunk gaBneHns UKCUpyeT N3MeHeHNs AaBneHns B peike 1 nepegaeTt
3Ty MHOPMALMIO B 3MEKTPOHHBIA 610K ynpaBneHns. Mpu oTCyTCTBUM CUT-
Hana ¢ fatymka AaBneHns Tonamea aBToMobUb 3aBECTU HEBO3MOXKHO.

Bakaouenue. Kak y)xe 0TMeYanoch Bbllle, UCMO/b30BaHNe B AM3eNAX
cucTembl NTaHus Common Rail BMeCTO KnaccuMyeckoi CMCTeMbl MUTaHNS
[aeT OWYTUMbIA MPUPOCT MOLLHOCTM, 3KOIOTMYHOCTM U 3KOHOMUYHOCTY
[BWraTento. YMeHblLIeHWe pacxofa TOMAMBa, BbIOPOca BPeAHbIX BELLECTB,
Wwyma. Hapsgy C MOBbILIEHMEM AMHAMWYECKMX MOKasaTefnei JocTuraeTcs
BO3MOXHOCTbIO KOMMbIOTEPHOIO YNpaB/ieHNst BCEMW MPOLIECCamMy BMPbICKa,
YTO HEBO3MOXKHO OCYLUECTBUTb B TPAAULMOHHLIX CUCTEMAX MUTaHUS, AaXxe
CaMbIX CNOXHbIX U COBEPLLEHHBIX.

Cuctema nogauu amsenbHoro tonimea Common Rail Ha cerogHALWHMIA
[eHb CUMTaeTCsA OfHOW M3 Hanbonee HafeXHbIX, NPUMEHSEMbIX B CUMOBbIX
arperatax COBPEMEHHbIX aBTOMO6M/el U TpakTopoB. OfHaKO ee [ONroBey-
HOCTb 1 Ka4eCTBO 3KCMIyaTaumMOHHbIX MapaMeTpoB 3aBUCUT OT COBMOLEHMS
MpaBu/ 3KCNyaTaumMmn 1 CBOEBPEMEHHOIO BbIMO/IHEHMS PErlaMeHTa TEXHU-
YECKOro 06CyXXMBaHMs.
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MAKOE/[ K. .

OB30P CYHIECTBYIOIIUX METOJOB ITYCKA

JIA3EJBHBIX JIBUTATEJIEN ITPH OTPULATEJIbHbIX
TEMIIEPATYPAX

Hayunwvui pyxosooumens — I'OP/JEEHKO A. B., kano. mexH. HayK, 0oyenm
Benopycckas rocyaapcTBeHHas CeNbCKOX03AACTBEHHAS aKafemus,

"opku, Pecny6nuka benapycb

Beenenne. [1yCcKOBble KayecTBa Au3efeld 3HAUNTEIbHO XYXKe, YeM BeH-
3MHOBbLIX ABUratesneil. B ycnoBmsax HU3KKMX TemnepaTyp BA3KOCTb AW3eb-
HOro TOM/MBA YBENUUMBAETCH, YTO BbI3bIBAET 3aTPYAHEHUS B KauyeCTBEH-
HOM ero pacnblieHU 1 NOSHOM CropaHun. Huskas TeKy4ecTb MOTOPHOIO
Macfia MOoBbILIAET COMPOTMB/IEHWE MEXAY TPYLMMUCA MNOBEPXHOCTAMM.
Mpu TemnepaType Huxe -10°C XOMOAHbIA 3aMycK AW3e/bHOTO ABUraTens
6yaeT 3aTpyHeH; Npy TeMnepatype Hmke -40°C oH BOOGLLe He 3amyCcTUTCS
63 NPUHATUSA HEKOTOPbIX Mep MO 3anycKy MPW HU3KKUX TeMnepaTypax.

Mpy oTpuLaTeNbHbIX TEMMepaTypax OKPYXXaroLero Bo3ayxa HafeXHbIl
MYCK AW3e/11 MOXHO MOJTyYUTb TOMbKO MpW CO34aHUN B LUAMHAPaX YC/o-
BUIA, 06ecneumBaroLLMX KaK yCTOWYMBOE BOCM/IAMEHEHME TOMAMBa, TakK U
HEOOXOAMMYIO BENMYMHY KPYTALLEro MOMEHTa, LOCTaTOYHYIO 418 pasroHa
[m3ens nocse NyckoBoro ycrpoiictea [1-4].

OpraHusaumns «Xo/0AHOro Mnycka» (Nyck HenporpeToro Asurarens B
YCNOBUAX MOHWKEHHbLIX TEMMEPATYP OKPYXaloLero Bo3ayxa) Bcerga Tpe-
OyeT [ONOMHUTENBHOrO 060PYA0BaHNs, a ero OCYLLECTB/IEHWe BCerga co-
MPOBOXAAETCA COKpallleHWeM MOTopecypca, Mepepacxofom Tonnmea, no-
BbILLEHHbLIMUN BbIOPOCAMM TOKCUYHBLIX KOMMOHEHTOB.

Ileas pa6oThl — 0630p METOAOB YMEHbLUEHWSI HEraTVBHOIO BO3AeEN-
CTBUSA OTpULaTENbHBIX TEMMEPATYP Ha MyCKOBbIe CBONCTBA AM3ENEi.

Pe3yabTaThl 1 MEeTOAUKA UCCIEAOBAHMSA. PaboTta ,qBI/IraTeneVI B YycC/no-
BUSIX HU3KMX TEMMepaTyp MMeeT psj 0COBeHHOCTel, 06YCMNOBNEHHbIX Kak
HEMOCPeACTBEHHbIM CHVKEHWEM TeMmmepaTypbl BO3AYLUHOrO 3apsga, no-
CTYNatoLLEero B ABuratefib, Tak U CHUKeHMEM ero o6LLero TensjoBoro co-
CTosHNA. Ha (yHKLUMOHMPOBAHWUN [BUraTens U ero CUCTEM CKasblBaeTCH
TakkKe M3MeHeHMe (PU3NYEeCKUX CBOMCTB ToMnMBa. OLHO U3 BaXHEMLIMX
TpeboBaHWi K KauyecTBY [AW3e/bHOTO TOMMBA — Jlerkas npokavnMBaeMocTb
NpY PasnYHbIX TEMNepaTypax OKPY>KatoLLei cpefpbl. ITO Ka4ecTBO Ornpe-
LensieTcs BA3KOCTbIO M TEMMEpPaTYpoil 3acTbiBaHUA TOMAMBA, BA3KOCTb AW-
3e/1bHOr0 TOM/IMBA 3aBUCUT OT TemnepaTypsbl (Tabn. 1).
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Ta6nmua 1. 3aBMCUMMOCTb KMHEMATUYECKOI BA3KOCTH An3enbHOro Tonnnea

OT ero TemnepaTypbl

[wnsensbHoe KuHeMaT1yeckas BA3KOCTb. MM?/C Mpy TemnepaType
TONAVBO natoc 20°C 0°C MuHyc 10°C MUHyC 20°C
JleTHee 6.36 12.94 20.59 50,92
3nMHee 4.26 B 36 12.43 20,6

Mpn nycke XonofHOro AsuUratesd, 3a CHeT YCW/IEHHOro Tenjo06MeHa
MeXy BO3LYLUHbIM 3apSL0M W CTEHKaMW LMAWHAPA, NOBbILLEHKE TeMmepa-
TYpbl CKMMAEMOr0 BO3Jyxa 3aMefsieTcs, a, CnefoBaTeNlbHO, YXYALaTes
YCMOBUS CamMOBOCM/IAMEHEHMA TonnBa. Kpome TOro, BMPbICK XON04HOrO
TOM/MBa B Kamepy CropaHus NpvBOAMT K YBE/IMYEHWUIO MOBEPXHOCTHOIO
HaTSXKEHUS Y KWHEMATUYECKOW BA3KOCTM Kanesb. ITO CKa3blBAETCA Ha TOM,
YTO YBE/IMUMBAETCH MacCa, U KMHETMYECKas 3Heprus Kakaow Kamaw,
YMEHbLUAEeTCA CyMMapHasa cuia UX aspoayHaMUyeckoro TOpMOXKeHus. B
pesy/ibTaTe WHTEHCUBHOCTb TOPMOXEHWUS Kanesb YMEeHbLUAeTcs, U JInLLb
HeboMbLIas YacTb LWMK/IOBOM MOAaYM OKa3biBAeTCS B3BELLEHHON B 06beme
thakena. Bce 370 NPMBOAUT K TOMY, YTO YBENUYMBAETCA BPEMS Ha MPOrpPes,
ncnapeHve W BOCMIaMeHeHWe TOM/MBa, W Kak CNneacTBve MNPOMCXOAUT
HapyLLeHve NpoLecca ropeHns 1 MoBbILIAETCA XXECTKOCTb paboTbl ABurarte-
ns.

MpefenbHas TemnepaTypa Nycka Au3eNlbHOro ABUrartens B Nepsyto oye-
pefp 3aBUCUT OT PEXMMOB 3anycka [Buratens, KOTOpble OMpesenstoTcs
BA3KOCTHO-TEMMEPATYPHbIMI XapakTepucTukamy MOTOPHOIrO Macna u ag-
(heKTMBHOCTbIO MYCKOBOI CUCTEMbI, T.e.— YaCTOTbl NPOKPYYMBAHUA KONEH-
4aToro Basia. ATa 4acToTa y «XOJI0AHOIO» AW3eNs CHUKAEeTCA, TaK Kak pac-
TET COMPOTMB/IEHWE NPOKPYYMBaHWIO Bana, B pesy/ibTaTe YMeHbLUAeTCs
[iaBfieHne 1 TemnepaTypa CXXMMaemoro Bo3ayxa, YTo He aeT BO3MOXHOCTM
[OCTMYb HEoOXo4MMONM TemnepaTypbl 411 CamOBOCMN/IaMeHEHNS TOM/IMBA,
Be/IMYMHA KOTOPOM BO3PACTaeT C MOHWKEHWEM [AaBNEHNsA B KaMepe cropa-
Hus (Tabn. 2).

Ta6nmua 2. 3aBUCUMOCTbL TEMMEPATYPbI CAMOBOCT/IAMEHEHNS OT AaBNEHUS Cpefbl

[asneHue cpefpl, MIMa 0,3 0,9 15 3
TemnepaTtypa camMmoBoCrIaMeHeHus, °C 400 262 222 210

Ha nyckoBbIX pexxumax, B 3aBUCUMOCTM OT YacTOTbl BPALLEHNS KOeH-
4yatoro Bana, [aB/ieHMe B KOHUE TakTa cxarus pocturaet 1,5-2,5 Mrla.
Mpu Takom AaBneHUy Temnepartypa caMOBOCM/IAMEHEHNS [AW3E/IbHOro TOnN-
nmBa 215...220 °C. OgHako, ans 06ecneyeHns yCToiuMBOro BOCMIaMeHe-
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HWS BMPbICKMBAEMOTO TOMMBA C HEOO/LLLIMM MEPUOLOM 3afepPXKKU, TeMMe-
paTypa B KOHLe TaKTa CxXaTusa gomkHa coctasnsate 300...345 °C [1, 2]. Kak
BWUAHO W3 Auarpammbl, NPeLCTaBNeHHON Ha pyc. 1 npu Temnepatype oKpy-
Xatouleli cpegbl —20 1 —10°C 3Ta Temnepatypa MOXET 6bITb AOCTUrHYTa
MpyY NYcKoBoli YacToTe BpalleHus Bana 350 1 200 MUH™ COOTBETCTBEHHO
[3]. Ho Takune 0THOCMTENLHO BbICOKME YaCTOThl BPaLLeHMs Npu nycke Hera-
TUBHO BAWAIOT Ha ABWrartefb, Befb Macno elle X0noAHOoe W ryctoe. B pe-
3ynbTaTe 3TOr0 YBENMYMBAETCA U3HOC AeTasneil U CHMdKaeTcs pabounin pe-
Cypc ABuratens.

t e
°C t OKp. Cpefbls

1oec

Puc. 1. 3aBucumoCTb BO3fyXxa B
KOHUe TakTa oxatua (tec) OT
TemMnepaTypbl OKpY>XatoLLel
-lomc cpefbl (t owp. cpeg) W YACTOTBI

BpaLLleHUst KoneH4aToro Bana (n)
nec  fBUrarens

280

VAN,

AN

240

AN

200
350 n,
MUHL

30 15

i
=]
b
L
=]

TemnepaTypa B KOHLIE TaKTa CXaTusi ONpeaensieTcs B Nepeyto ovepeab
TEMMepPaTypoii B KOHLE TakTa Brycka (puc. 1), UTo YKasbiBaeT Ha 60/bLLYI0
LIeNeco06pasHOCTb NpeBapuTeNbHOO Pa3orpeBa Bo3gyXa, NOCTYNaloLLIEro
B LMNMHAPbI MPYW NMYCKe XOMOAHOrO0 AM3eNbHOro ABuraTens. Temnepatypa 1
[laBMIeHVe B KaMepe CropaHusi B KOHLIE TaKTa CXXaTWsi B GOMbLUE CTemneHu
3aBMCAT OT YacTOTbl BPaLLEHWNs! KOJIEHYATOro Basla U CBA3aHHLIMK C HUMMU
yTeuKamMy BO3flyXa Yepes 3a30p Mex/y MOPLUHEBbIM KOMbLIOM U 3epKaiom
UMAMHApa.

Taknm 06pa3omM, K OCHOBHbIM MPUYMHAM 3aTPYAHEHUS MyCKa XONOAHO-
ro AV3enbHOrO ABUraTeNsi MOXXHO OTHECTU CeAYIOLLME:

1. HU3Kas TeMnepaTypa BO3AYLLHOIO 3apsaga;

196



2. YBe/IMYEHHas BA3KOCTb Macna ro npuynHe Yero yBenmymsaeTcs npo-
TUBOZECTBME NPOBOPAYMBAHMIO KOMIEHYATOro Bang;

3. CMeLLeHVe B Xy[ALLYHO CTOPOHY KpUTEPUS pacrblNeHus AU3enbHOro
TON/NBA;

4. NoBbILLEHWE OTAAYM Tensa B cTeHKn unnuHapa ABC;

5. noTeps 401 BO3AYLLHOIO 3apsaja.

Sakmouenne. C LENbl0 CHWKEHUA OTPULATENIbHOTO BO3AENCTBUS HU3-
KVX TemMnepaTyp Ha MycKOBble CBOWCTBa Au3eneii HeO6XOAMMO MPUMEHSTb
pa3HoobpasHble Mepbl, HaMboee CyLLECTBEHHLIMU U3 KOTOPbIX ABNAKOTCS:

— CpefcTBa NOJOrpesa Bo3AyXa Ha Bnycke (CBeYM Noforpesa BryCKHOro
BO3AyXa, 3neKpotake/ibHble NoforpesaTenu);

— CPeACTBa yyuLlatoLme HU3KoTemMnepaTypHble CBOMCTBA AM3e/bHOIO
TonnmBea (fenpeccopHble NpucaaKy, NOLOrpesaTenv Tonanea);

— CpefCcTBa KOIop13aTOpPHOro BOCMN/IaMeHeHUs Tonuea (CBeYM Hakanm-
BaHWs);

— MYCKOBble MPUCMOCO6eHNs ANs BNPLICKMBAHMA NerKoBOCMIaMeHso-
LUMXCS MYCKOBbIX XXNLKOCTENR;

— CPeACTBA YNYYLUEHWA MYCKOBbLIX KayecTB Au3ens (4EeKOMNPECCUOH-
HbIi MexaHu3M, YCTPOICTBa, M3MeHsowWwye (as3bl rasopacnpegeneHus u
YroJ OnepeXxxeHns nogayum Tonamea nNpu nycke);

— NYCKOBble YCTPOWCTBA MOBBLILIEHHON MOLLHOCTW (31EKTPOCTapTepb!
MOBbILLEHHOM MOLLHOCTM W BHELLHWE UCTOYHUKMN 3IEKTPO3HEPTUK).

B HekoTOpbIX Cny4yasx LenecoobpasHo yBenmumBaTh MyCKOBYIO Mojady
Tonivea O 1,5-2 pa3s npesbIaroLWy nogadvy TOmnanmBa HOMWHAIbHOM
pexuvme. CouyeTaHMe ONTUMa/IbHbIX BapyaHTOB U3 BbiLLENepeyncieHHoro
Mo3BOJISET 06/1ErUNTL MYCK AU3ELHOTO ABUraTens Mpy HU3KKMX Temnepa-
Typax OKpy>KatoLLeii cpefpl.
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OWMAPKNH A. A.

HUCHOJIb30BAHUE OTEUECTBEHHBIX
MNPOTPAMMHBIX KOMIIJIEKCOB B PASPABOTKE
MA®POBBIX IBOMHUKOB JIBC

Hayunvuii pyxosooumens — IIJIOTHUKOB C. A., 0-p mexn. Hayk, npogeccop
®re0Y BO «BsATCKMiA roCcyaapCTBEHHbI YHUBEPCUTET»,

Kwnpos, Poccuiickas ®eaepauns

Beegenue. Lindposble aBolHMKM (L[) CTann HEOTHEMIEMOIA YaCTbHO
COBPEMEHHbIX pa3paboToK B 06/1acTU ABWratenieil BHyTPEHHEro cropaHus
(O4BC). OHM N03BONAT NPOBOANTL BUPTYa/lbHble UCMbITAHWUSA, ONTUMKN3N-
poBaTb KOHCTPYKLUMIO M MPOrHO3MPOBaTh 3KCMIyaTalMOHHbIE XapaKTepu-
CTMKMW, COKpaLLas BpeMs U CTOMMOCTb pa3paboTku. KnoyeByto ponb B CO-
30aHuM L4 vrpaloT crneumann3vpoBaHHble MPOorpamMmMHble  KOMMJIEKCHI,
obecrneymBaloLLMe MaTeMaTUYECKOe MOZENNPoBaHNe PU3NKO-XUMUYECKNX
MPOLIECCOB, TEM/10MaccoobMeHa, ra3ofuHaMUKN U MexaHnkun [1-5].

Henn paGornl — aHanM3 BO3MOXKHOCTEN POCCUIACKMX MPOrpamMmMHbIX
KOMM/IEKCOB B pa3paboTke LM(POBLIX ABOMHMKOB [BC, BK/OUas OLEHKY
NX YHKLMNOHa/IbHOCTK, OFPaHNYEHNA N MPEUMYLLECTB.

Marepuajibl M1 MeTOAUKA UCCJIETOBAHMS. OCHOBHbIM $BNSAOTCS MNO-
NCKOBbIe UCCNeS0BaHNS.

Pe3yabsTaThl ncciaenoBaHus U UX oocy:kaeHus. [Jo/iroe spems LoMu-
HUPYIOLLIEe NOMOXKEHNE Ha PbIHKE 3aHUMaNu 3apy6exHble NPOAYKTbI, Takue
Kak ANSYS Fluent, GT-Power, AVL FIRE n COMSOL Multiphysics. Og-
HaKO B YCNOBUAX HEOOXOAMMOCTU UMMOPTO3aMELLEHNS W NOBbILLEHUS TeX-
HONOTMYEeCKOW HEe3aBUCUMOCTU POCCMM aKLEHT CMELLAeTCs Ha OTeYecTBeH-
Hble peweHns. Cpeau HUX BblaensaoTes: Engee — o6navHas nnatdopma s
MOLENNPOBaHNS 3HEPTreTUUECKMUX CUCTEM, BKOYaA UHCTPYMEHTbI ANs aHa-
nn3a pabounx npoueccos ABC, Anzens-PK — nporpamma i pacuéra Tep-
MOAVHAMMWYECKMX LUMKIOB W ONTUMM3ALMW  OU3E/bHbIX [ABUraTenei.
FlowVision — CFD-nakeT, NpyMeHSiEMbIA 418 MOAENMPOBaHNS rasoguHa-
MWKU B Kamepax cropaHus, JIOTOC — MHOrO(YHKLMOHANTbHBI KOMMMEKC
[NS MHOTOAMCUMNIMHAPHOIO MOAENMPOBAHMS.

3TV peLleHnss COOTBETCTBYIOT POCCUIACKMM CTaHZapTaM W aKTMBHO
BHELPSAOTCS B NPOMBILL/IEHHOCTb U HayYHble UCCNef0BaHUS.

Mnatcopma Engee npeacTaBnseT cobol YHWKabHOE peLleHne ans co-
30aHUs UMGPOBLIX ABONHWUKOB, OCHOBaHHOE Ha 00/M1a4HbIX BbIYMCEHMAX U
WHTerpauumn faHHbIX B peaibHOM BpeMeHW. Ee apXMTeKTypa no3sonser:
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— aBTOMAaTU3MPOBaHHYH) KafIMOPOBKY MOAeNei ¢ UCnonb3oBaHWeM faH-
HbIX C [aTUYMKOB, YCTAHOB/IEHHbIX HAa peanbHbIX Asurartensx. Hanpuwep,
anropuTMbl MalUMHHOTO 06y4eHWs, BCTPOeHHbIe B MOAyNb Engee Engine,
KOPPEKTVPYIOT MapamMeTpbl MOAENN Ha OCHOBE OTK/IOHEHWIA MeXay 3Kcne-
PUMEHTa/IbHLIMU U PacYeTHbIMU 3HAYEHUAMW AaBNEHUA B LUNUHAPE.

— TECTMPOBaHWe anbTEPHATMBHbLIX CLEHapWeB, TakMX Kak Mepexoj Ha
BOZIOPOAHO-TOMN/IMBHbIE CMECU Un buoTonameo. MNiatopma npegocTass-
eT 6unbnnoTeKy MapameTpU30BaHHbIX MOAENei, UYTO COKpaLLaeT BpeMs
HaCTPOWKM.

— YAa/eHHbIi MOHUTOPUHT W MPOFHO3HYI0 aHaMTuKy. Engee nogaep-
XMBAeT NOAKNIOYeHWe K l0T-niathopMam, Y4To akTyanbHO A1 LM(POBbLIX
[IBOViHNKOB cyaoBbIX ABC, rae KpUTUYHa AMarHOCTMKa U3HOCA B YCIOBUSIX
LMTENbHON 3KCnayaTaumu.

MporpaMMHbIi Komnneke Ausenb-PK cneupanvsmpyeTtcs Ha MOAENMpo-
BaHUM paboymx NPOLECCOB AU3e/bHbLIX U Fa30BbIX ABurateneii. Ero knwoye-
Bble (DYHKLMW B KOHTEKCTE LM(POBbIX ABOVHNKOB:

— pacyeT napameTpoB LMKMA C YYeTOM HeCTauMOHapHbIX PeXMMOB.
Hanpumep, anroputM peLleHust CUCTEMbI YPaBHEHWIA 3HEpPro- U Maccoob-
MeHa M03BO/ISIET MPOrHO3MPOoBaTh AUHAMUKY WU3MEHeHUs Temnepartypbl ra-
30B NPV PE3KOM U3MEHEHWMN Harpy3Ku.

— ONTUMU3ALMA IMUCCUM BpefHbIX BellecTs. Moaynb amuccuu B [n-
3enb-PK “cnonb3yeTt nonyamnupuyeckne mogenu obpasosaHus NOX u ca-
XMW, KanmbpoBaHHble MOA POCCUMIACKME CTaHAapTbl TomavBa (Hampumep,
FOCT 32511-2013).

— COBMECTUMOCTb C 3KCMepuUMeHTaNbHbIMW faHHbIMK. MporpaMma noj-
[fep>xvBaeT nMmnopt CSV-thaiinoB ¢ pesynbTaTaMu CTEHAOBLIX UCMbITAHWUIA,
YTO YMNpPOLLAET BepUPMKaLMIO MOAENEN.

CFD-naket FlowVision npumeHseTcs Ana AeTalbHOro aHanusa npoLec-
COB B Kamepe cropaHus. Ero ocobeHHoCTU:

— aflanTuBHbIE CETKM, NO3BONAIOLLME YBENNUYMBATL Pa3peLleHne B 30Hax
BbICOKMX rpafiMeHToB (Hanpumep, Yy (DOPCYHOK). 3TO CHWXKaeT norpeLwu-
HOCTb pacyeTa CKOPOCTU BrpbIcKa A0 1-2 %.

— mofenn TypbyneHTHocTn (SST k-w, LES), KOTOpble KPUTUYHBLI A5
MPOrHo3a HepaBHOMEPHOCTU CMeceobpa3oBaHMs B ObICTPOXOAHbLIX ABura-
Tensx.

— VHTerpaums ¢ cucTeMamy aBTOMATU3MPOBAHHOMO MPOEKTUPOBAHMS
(CAD). MNopnepxxka hopmatos STEP n IGES yckopsieT nepeHoC reomet-
pun umnunHapa n3 CAD-CUCTEMbI B paCHETHYHO MOZESb.
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Komnnekc JTOTOC obecnieumBaeT conpskeHne CFD-pacyéToB ¢ npou-
HOCTHbIM 1 TEMNJIOBbIM aHannM30M. Ero npvMeHeHve BK/IOYaeT:

— TepMoynpyryt mogenb 610ka uynmHapoB. Anroputmel JIOTOC pac-
cumTbiBalOT Aechopmauun nof AelCTBUEM TEMOBbIX HArpysoK, YTO Heob-
XOAMMO [Nsl NPOrHO3a 3a30P0B B MOABUKHbLIX COEJUHEHNSX.

— aHa/IM3 YCTaNoCTHOM nNpoyYHocTM. Ha ocHoBe AaHHbIX FlowVision o
[aBNeHNN ra3os nporpaMma MNPOrHO3MpPyeT pecypc LWaTyHHbIX 60NTOB C
YYETOM LMKIMYHOCTM Harpy3Ku.

MpevmyLLieCcTBa OTEHECTBEHHBLIX KOMIMEKCOB:

1. Nokanmzaumsa: Agantauus nog TOCTbI (HanpumMep, HOPMbI 3MUCCUM
FOCT P 58489-2019).

2. IKoHOMUS: JIMueH3un B 2—4 pasa [elleBne 3apyOeXXHbIX aHanoros
(ANSYS, GT-Power).

3. T'MbKoCTb: BO3MOXHOCTb KacTomMu3aLmn nof TpeboBaHns npegnpus-
TUiA (Hanpumep, nHTerpaums Engee ¢ ACY TI).

3akiouenue. OTEYECTBEHHbIE MPOrpaMMHbIE KOMIM/EKCh! AEMOHCTPU-
PYIOT BbICOKMIA MOTEHUMaN Ans paspaboTkn LmgpoBbiX ABoiHMKOB ABC.
VX KnoyeBble NpeMMyLlecTBa — afantauus K pOCCUIACKAM TeXHO/ornye-
CKVM TpeboBaHMAM, MOAY/IbHOCTb U 3KOHOMUYECKAS JOCTYNHOCTb.

Mepexof Ha oTeyecTBeHHOe MO He TOMbKO peLuaeT 3ajavyn MMMnopTo3a-
MeLLEHNS, HO N OTKPbIBaeT HOBbIE BOSMOXHOCTM A/ MHHOBALMIA B 06/1aCTK
[iBUraTenecTpoeHus.

NITEPATYPA
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MNEXOB 4. B.

OB30P YJIYUHIEHU S BPEMEHU BOCIIVIAMEHEHUWA
TOIIVINBA ABUT'ATEJISA [1-245.5S2

Hayunvii pyrosooumens — IIJIOTHUKOB C. A., 0-p mexn. nayk, npogeccop
®IrB0OY BO «BATCKUIA FOCYAapCTBEHHDBIA YHUBEPCUTET,

Kwnpos, Poccuiickas ®eaepauns

Beenenue. [y3enbHble ABAraTeNn UrpatoT KHOYEBYHO PO/b B pasiny-
HbIX OTPAaCAsX, BK/IKOYas Ce/lbCKOEe X03AMCTBO, CTPOUTENLCTBO U TPAHCMOPT.
OfHako nx paboTa 3aBUCUT OT HEBO30OHOB/ISAEMbIX PECYPCOB, TakKUX Kak
Hed)Tb, YTO AenaeT MOMCK anbTepHaTMBHLIX BUAOB TOMAMBA OAHON 13 Npu-
OPWTETHbIX 3ala4 COBPEMEHHOI HayKW. YUeHble aKTUBHO UCCMeAyHOT BO3-
MOXHOCTW MCMONb30BaHNsA GUOTOM/IMB, BK/OYaA CMeCU Ha OCHOBE pacTu-
TeNbHbIX Macen W CnMpToB. Takue TOMAMBA He TO/IbKO CHMKAKOT 3aBUCU-
MOCTb OT WCKOMaeMbIX PecypcoB, HO U 061aAal0T 3KONOMMYeCKUMU Mnpe-
nmyLLectsamm [1-8].

B paHHOV paboTe M3y4yannch MyCKOBble XapaKTepUCTMKK TpakTopa be-
napyc-922 c gsuratenem [-245.5S2 Ha MHOrOKOMMOHEHTHbIX TOM/IMBAxX C
[06aBneHMeM pancoBoro macna u 3TtaHona. OCHOBHON 3ajauyeil 6bino
yNyuLLeHre MyCKOBbIX XapaKTepuUCTUK ABuUratens, 0CO6eHHO B YCNOBUSAX
HU3KUX TeMMepaTyp, r4e TPaguLUMOHHbIE AM3e/bHble TONIMBa AEMOHCTPU-
PYHOT CHWKEHHYIO 3(D(heKTUBHOCTb. [ns 3TOro NpuMEHSNIOCh YCTPOMCTBO
[N npefBapuTeIbHOrO NOAOrpesa ToNAMBa nepes GopcyHkamu, 4To nos-
BO/IN/IO CHU3WUTb BAZKOCTb CMECE 1 YNYULLNTb UX BOCMIAaMEHSEMOCTb.

Leap u 3axa4u Hccae0Banust — 0030p COBPEMEHHbIX METOA0B MOBbI-
LLIEHUS MYCKOBbIX XapaKTepPUCTMK aBTOTPAKTOPHBIX ABWraTeneil.

PaccMOTpUM Mbl KaK Y/yudlleHne HenocpeACTBEHHO KOHCTPYKLUUW ABW-
raTtens, Tak M U3MeHeHMe cocTaBa TOMMBa.

Marepuaiabl 1 MeToabl. OCHOBHbIMU METO4aMK CMeLyeT cunTaTb Teo-
PETWYECKME pacyeTbl, NpaKTUYecKne abopaTopHble 3KCMEPUMEHTBLI U MO-
NEBbIE NCMbITAaHUA HENOCPEACTBEHHO AM3ENbHBIX ABUTaTENe.

Pe3ynbTaThl nccaenqoBaHus U WX 00cy:kaeHus. Vcrnonb3oBaHve au-
3e/IbHbIX ABUraTesieil CBA3aHO C BbICOKOM 3aBMCMMOCTLH) OT He(ITAHbIX pe-
CYPCOB, KOTOpbIe SABAATCA HEBO30GHOBASAEMbIMU. KpOMe TOro, CXXuraHve
TPaAULMOHHOI0 AW3eNbHOr0 TOMMBA MPMBOAMT K BblbpocaM BpeaHbIX Be-
LLeCTB, YTO HeraTMBHO B/IUSET HAa 3KONOTUK0. B CBA3W C 3TUM MOUCK &lb-
TepHATMBHBIX BUAOB TOM/IMBA, TaKUX KakK CMECM Ha OCHOBE PacTUTE/bHbIX
macen 1 CN1pToB, CTAHOBUTCA BCe 60see akTyasbHbIM. OA4HAKO MX NpumMe-
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HEHWe OrpaHMYEHO 13-3a pasnnunii B M3MKO-XMMNYECKMX CBOIMCTBaX, Ta-
KMX Kak MOBbILLEHHAS BA3KOCTb M M/IOTHOCTb, YTO 3aTPYAHSET NyCK ABuUra-
Tens, 0COBeHHO B X0/I04HOE BPeMs roga.

B EBpone y>e akTUBHO MCMOMb3YIOTCA G1OAM3eNbHbIE TONMBA, TaKue
Kak B5 (95 % AT + 5 % 6uoamsens) n B100 (100 % 6uoamsens). 3Tv Ton-
NIVBa MPOM3BOAATCS Ha OCHOBE METU/I0BOrO 3hupa parncoBoro mMacna 1 06-
NajaloT 3KOIOrMYecKMMM npenmMyLiecTBamMn. OgHaKo MX MPUMEHEHNE Tpe-
6yeT MogudmKauum apuraTenein u 4oNoNHNTENbHBIX Mep, TakMX KakK Nnogo-
rpeB TONNBA, ANS Y/yULLEHMS MYCKOBbLIX XapaKTePUCTMK.

B Tabnuue nmpeAcTaBneHbl TPU cOCTaBa MCMOMb3yEMbIX TOMIMB U pe-
3ynbTaTbl MOKa3aHWA BpeMeHW BOCMIAMEHEHMSI HA Pa3HbIX TemmnepaTypax
nogorpesa.

3HaueHNs BpeMeH BOCM/IAMEHEHS Ha PasHbIX COCTaBax B 3aBUCUMOCTY OT
TeMmnepaTypbl NpefBapuTeNbHOro NOAOrpeBa

BENIAPYC - 922, AT - 100% BENAPYC - 822, T - 70%, PM - 15%, 3 - 15% | BENAPYC - 922, AiT - 50%, PM - 25%, 3 - 25%

Tewmnepatypa
nogorpesa, °C
n, o6/ MuH
Bpems onbiTa, ¢
CphegHee
apudmeTVdeckoe
Bpems, ¢
Tewmnepatypa
nogorpesa, °C
n, o6/ MH
Bpema onbiTa, ©
CpeaHee
apudmeTVdeckoe
Bpems, ¢
Tewmnepatypa
nogorpesa, “C
n, o6/ MnH
Bpemsa onbiTa, ¢
CpegHee
apudmeTeckoe
Bpems, ¢

w
o

14,8

35
850 32 2075 15,1 850 32 3,125 15,2 850 34
850 28 ' 850 33 850 3,3
850 28 850 2,8 850 33
850 18 102 850 3 2,833333( 101 850 3,1 31
98,5 850 23 |2,133333 850 2,7 850 29
850 23 850 2,6 850 3,7
1515 850 14 16 153 850 25 | 2566667 | 1519 850 37 | 3633333

850 18 850 2,6 850 35
850 19 850 2,6 850 28
204 850 16 1,6 198 850 25 | 2466667 | 203 850 25 | 2633333
850 13 850 23 850 26
850 22 850 24 850 24
253 850 14 |1,533333| 252 850 23 | 27233333| 252 850 2,7 | 2566667
2850 1 850 2 850 2,6

[na ynyuweHns nyckoBbiX XapaKTepucTUK WCMO/b30BanoCh YCTPONi-
CTBO ANf NpefBapuTe/ibHOro Nnoforpesa TomMaMBa nepes opcyHkamu (pu-
CYHOK). [ofiorpes OCYLLECTBAANCA C MOMOLLbIO 3/IEKTPUYECKOTO (heHa, Ko-
TOpbI MO3BOMIAN JOCTWMYbL TemmepaTypbl Tornsimea o 250+10°C. B xope
3KCMeprMEHTOB U3MEPSIUCL BPeMS NMycKa Burartens, CTabuibHOCTb pabo-
Tbl U VIHbIE NapameTpbl.
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Puc. YcTpoiicTBo NpeaBapuTenbHOr0 NoAOrpesa Tonamea

VccnegoBaHus 1 nokasanu, 4To fobasneHve PM 1 3 B fu3ensHoe Tor-
NIVBO YBE/INYMBAET €ro KNHEMaTUYECKYHO BA3KOCTb U MAOTHOCTb. 3TO Tpe-
OyeT NpYMeHeHWs NpejBapuTesIbHOro Mogorpesa Ana yayyleHns MycKo-
BbIX XapakTepuctuk. MNogorpes Tonamea B npegenax 250°C yckopseT npo-
LIECC CropaHusi, CHWXaeT BPems BOCM/IAMEHEHMNA U YMEHbLUAeT XECTKOCTb
paboTbl ABUraTens.

Hanbonee ahheKkTnBHbIM OKasancs cocta 70 % AT + 15 % PM + 15 %
3, re Bpems nycka 6e3 nogorpesa coctasnano 3,13 ¢, a ¢ N0AOrpeBoM —
1,54 c. HanmeHee ath(peKTVBHBIM Nokasan cebs coctas 50 % AT + 25 %
PM + 25 % 3, rae Bpems nycka 6e3 nogorpesa gocturano 3,6 ¢, a ¢ nogo-
rpesom — 2,57 ¢. 3T0 MOXHO CB#A3aTb C MOBbILLIEHHOMN BA3KOCTHIO CMECH 13-
3a BbICOKOIo cofepxaHus PM, uto TpebyeT 60siee NPOAOMKUTENIbHOMO
nporpesa.

pamkn 1 [aHHble 3KCNepyMEHTOB MOATBEPXKAAIOT, 4YTO, MOAOrpes
TONAMBA 3HAYMTENBHO YyULIAeT MYCKOBbIE XapaKTepUCTUKW LBuUrartens.
Habntogaetca ycKopeHue Havana TennoBblLeNeHNs, YMeHbLLEHNE CKOPOCTY
HapacTaHua [aBMEHWA U CHIDKEHWE XXECTKOCTWU paboTbl Asuratens. 370
fenaet ero paboTy 6onee cTabuibHOM 1 3(PEKTUBHOM, 0COGEHHO B YC/O-
BUSAX HU3KMX TeMneparyp.
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3akirouenne. MHOrOKOMMOHEHTHbIe TonMBa Ha ocHose AT, PM n 3
MMEIOT BbICOKMIA NOTEHL AN ANA NPUMEHEHNA B AM3eNbHbIX ABUTATENAX.

[o6aBkn PM 1 3 yBenMuMBatoT BA3KOCTb M MNOTHOCTb TOMAMBA, YTO
TpebyeT NPUMEHeHWs NoJorpesa ANs YAyULIeHWs MYCKOBbIX XapaKTepu-
CTUK.

Moporpes Tonnmea ao 250°C obecneymBaeT YCTONYMBLIA MYCK ABUra-
Tens U CcokpallaeT Bpems nycka B 1,5-2 pasa.

Haunbonee aphekTnBHLIM cocTaBoM sBnsietcs 70 % AT + 15 % PM + 15
% 3, KOTOpbIi LEMOHCTPMPYET XapakKTepUCTUKK, BaM3KMe K YMCTOMY au-
3e/IbHOMY TOMNUBY.

cnonb3oBaHWe MHOrOKOMMOHEHTHbLIX TOM/IMB C MOJOrpeBoM No3BoNs-
€T CHU3WUTb 3aBUCMMOCTb OT UCKOMaeMbIX PECYPCOB U YNYULLUTbL 3KOMOrU-
Yyeckue nokasarenn paboTebl gBurartens.
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MOroB H. E., KPAMBWH B. C.

HNEPCHEKTHUBBI IPUMEHEHUS TEXHOJOI'MA
KOMITBIOTEPHOTI'O 3PEHMS B CEJIbCKOM XO351iCTBE
Hayunwui pyxosooumens — BHUPFKOKOB A. JI., kano. mexH. HayK, 0oyeHm
®Ire0Y BO «Bonorofckas rocyaapcTBeHHas MO/OYHOX03AMCTBEHHAS
akagemus umeHn H.B. BepelyaruHa», Bonoraa, Poccuniickas deaepauus

Beenenue. B HacTosllLee Bpems aKTMBHO BHEAPAETCA MCMOSb30BaHME
KOMMNbIOTEPHOTO 3peHUst BO BCe Chepbl AeATesIbHOCTU. OrpoMHbIA MOTEH-
Lman MMeeT ero UCnosb30BaHWe 1 B arpONpPOMbILLIEHHOM KOMI/IEKCE.

Henn padoTsl — CPOPMUPOBATL U 060OLNTL NEPCNEKTMBbLI MPUMEHE-
HWA MaLLMHHOIO 3peHUsA B CE/IbCKOM XO03AIACTBE.

MaTtepuanbsl 4 MEeTOMKA HccaeoBaHuA. BeaylyM mMeTofoM ABNAS-
A aHa/In3.

Pe3yabTaThl HccjenoBaHuA U X 00cy:kaeHusi. KOMMbIOTEpHOe 3pe-
Hue (Computer Vision, CV) — 0651aCcTb UCKYCCTBEHHOIO MHTENNEKTA, 3aHW-
MaloLLIasAca aHanM3oM W WHTepnpeTaumeid BU3yanbHON MHGopmauun [1].
BusyanbHas MH(OpMaLys BKIOYaeT B cebs POTO- 1 BUAEOU30OpaKEHMS,
MX MOXXHO NMOMYYUTb C NMOMOLLbKO Kamep, CEHCOPOB WM 3axBaTa M3obpaxe-
HWS Ha 9KpaHe AMCnues, Yalle npy NOMOLLM NPOrpaMMHOr0 06ecrneyeHms.
[JvcumynnnHa KoMnbloTEPHOrO 3peHMs BKIKOYAeT B cebs MeToAbl, N03BONS-
IOLLME KOMMbIOTEPaM «BUAETb» W U3B/EKaTb MHOPMaLMIO U3 M306paxe-
HWIA 1 BUAEO, YTO NO3BOSISIET MM MAEHTU(PULMPOBATL U KNacCUULMpoBaTh
061BEKTbI, & TaKXKe MPUHUMATb PELLEHNS Ha OCHOBE BU3YaibHbIX JaHHbIX.

KoMMboTepHOE 3peHME MOXET NPUMEHATLCA 415 Knaccugukaumm 06b-
€KTOB MO KaTeropusim, onpesensiTb UX KOSIMYECTBO U MECTOMOOXKEHNE Ha
N300paXXeHnn, aHaM3a OTAE/IbHbIX acneKToB 0OBEKTOB (Hampumep, auL
NoJei, ANA YCTaHOBMEHWSI UX JIMYHOCTW), OMNpefeneHns nepeMeLLleHns
00BLEKTOB CO BPEMEHEM Ha BWAEOPSAE, pacno3HaBaHWsi CUMBOJIOB U TEKCTa
[4].

Lna peanusayum CV MCMOMb3YKOTCA pas/iMyHble TEXHOMOMMKM, Takume
KaK:

1. MawunHHoe o6ydeHne (ML), rnybokoe obyuyeHve (DL) — cuctema
06yyaeTcs Ha 60/bLLIOM 06bEME [aHHbIX (B OCHOBHOM C MeTkamu) [9], Bbl-
ABN1SS NPU3HAKN 06BEKTOB ANA UX fasbHelLLel Knaccupukaumm;

2. CBepToUHble HeipoHHble ceTn (CNN) — apxuUTeKTypbl HelpoceTel,
cneymanbHO paspaboTaHHble A/ 06paboTKM M306paXKeHWn 1 MO3BONAHO-
Lme [o6MTLCA BLICOKOM TOYHOCTM B Pacno3HaBaHNM 06bEKTOB;
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3. Anroputmbl 06paboTKIN N306paKEHNIE — UCMONL3YHOTCA AN1s Npeobpa-
30BaHMS M300paXkeHWn B LMQPOBYO GopMy (Hanpumep, cepuanmsaums
[aHHbIX UK NpeobpasoBaHMe B LUDPOBYO MaTpuLy), UTO MO3BOAUT fyy-
LLe M3BNEKATb BXKHbIE 3M1IEMEHTbI 13 BU3Ya/IbHON MHOPMALIMW.

B ofHOIn 13 cTaTeli Mbl Y)Ke paccMaTpuBaiv NPUHLUMM paboTbl MaLLWH-
HOro 0byd4eHWsi, B 3TOT pa3 BKpaTle 06paTuM BHUMaHME Ha CBEPTOUYHbIE
CeTH, ABNSAIOLMECH BaXKHLIM KOMMOHEHTOM KOMMbIOTEPHOIO 3peHus. B Ka-
YecTBe MpMMeYaHns 0TMeYy, YTO 471 MPOCTeLLMX MPorpamm, MCnonb3y-
IOLLMX M300paXKEHNs B rpajauusix CEPOro W MPUMEHSIOLLMXCS Ans pacno-
3HaBaHWs, Hampumep, GefbiX (uryp Ha 4épHoM hoHe, NpuMeHsTb CNN
Heobs3aTelbHO, TaK Kak C 3afayeil Knaccumkauym A0OCTaTOYHO XOPOLLIO
MOXET CMpPaBUTLCA METOL OMOPHbIX BEKTOPOB [9], 04HAKO B TaKOM Cry4ae
TOYHOCTb BYAET HMXKE.

CBEpTouHbIe HelipoHHble ceTu (Convolutional Neural Network, CNN) —
anropuTM, KOTOpPble NMPUHUMAET BXOAHOE M300padKeHMe Y MOXET MPUCBO-
UTb onpefenéHHble Beca (weight 1 bias) acnektam unu o6beKTam M306pa-
YXEHUA U, KaK UTOr, OTIMYNTL 0f4HO OT gpyroro. Takke CNN oTimyaeTca
OT [PYruX anroputmMoB 60/iee HU3KUM BPEMEHEM MpeABapuTENbHON 0bpa-
6OTKN BXOAHbIX AaHHbIX. APXWTEKTypa CBEPTOYHLIX CETE HamoMWUHaeT
CTPYKTYpY CBSi3eli HEAPOHOB YeN0OBeKa B paiioHe 3pUTE/bHOM KOpbl FO/0B-
HOrO MO3ra, U [JeiCTBYET MO CXOXEeMY MPUHLMMY — OTAENbHbIE HEPOHBI
pearvpyroT Ha CTUMY/bl TO/IbKO B HEKOTOPOW 06/1aCTV NONS 3PEHNS, TaKXKe
M3BECTHOIO KaK MepuenTuBHOe nose. MHOXECTBO MepLENTMBHBLIX MOei
nepekpbIBaeTCs, MOSIHOCTLIO NOKPbIBas nose 3peHnst CNN [5].

fca
MNonHoctbio

coepuHEnHan
HeiipoceTs

fc 3
MonHocTbio
Caéprka Ceéprva coepuHEnHan
Conv_1 Bbi6opKa o Conv_2 HelipoceTs

BuiGopka no
aapo (5x5) HauBonbWwMM #ap0 (5x5)

HauBonbwHUM
AONYCTUMSIi NRAUHT  SHAYSHUAM  ponyCTuMBI NSAANH  3nauenmam DyHKuMA s (¢ peryanumeit
(padding) oo (2x2) (padding) okeio (2x2) 2KTMBaUMA - RelU Uepes aBpkie)

K_M /‘M — @0
@1

3 @2
BBOA n1 KaHanos n1 KaHanos n2kaHanos  n2xaHanos || 3 @ o

(28x28x1) (24x24xn1) (12x12xn1) (8x8xn2) (4x4xn2) BbIBOA

n3 HeiipoHos

Puc. 1. O6uiee npeacTaBneHne CBEPTOUHOI HEPOCETM
OcobeHHocTb CNN — BO3MOXHOCTb C YCMEXOM CXBaTblBaTb MPOCTPaH-

CTBEHHbIE U BPEMEHHbIE 3aBMCMMOCTI Yepe3 NPUMEHEHWE Onpeaen&HHbIX
(hUNbTPOB, MOCTEMEHHOE COKPALLEHME YKCNa 3afeliCTBOBAHHbIX MapameT-
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pOB Yepe3 MPOLECC CBEPTKM U BO3MOXXHOCTb MOBTOPHOIO MCMO/b30BaHMA
BECOB, UTO MO3BOJIAET HAYUYUTb CETb JyuLle NMOHUMATb CI0XKHOCTL U306pa-
XEHWS Yepe3 npuBefeHne B POPMY, B KOTOPOI BXOAHbIE AaHHble NpoLLe
06pabatbiBaTh, HO NPX 3TOM MPU3HAKM B NPOLLECCE He TEPSHOTCA, UTO TaKXKe
MO3BO/ISET MacLUTabmpoBaTb CBEPTOYHbLIE CETW A1 MACCMBHbIX HAbopOB
[laHHBbIX.

B kauectse Bxofa Ha CNN 06bI4HO MOCTyNaeT M306paXeHUe, Y KOTO-
pOro ectb TpY «NPOCTPAHCTBEHHBIX» BEKTOPA — A/INHA, LUMPUHA, LIBETOBLIE
KaHasibl. [JiMHa 1 WnpriHa U3MEPAIOTCS B NUKceNax. Ana LBeToBbIX Npo-
cTpaHcTB RGB uin HSV KonnyecTBO KaHanoB GyAeT paBHO Tpem (3Hauye-
HWSI «KPacCHbIN, CUHWIA, 3eNéHbIN» and RGB 1 3Ha4yeHWst «TOH, HaCbILLEH-
HOCTb, 3HaueHue (ApKOCTb)» And HSV). [1na OTTEHKOB CEPOro «raybuHa»
n306pakeHMs GyaeT paBHAa OAHOMY, U B TaKOM C/y4ae MOXHO paboTaTb
TO/MbKO CO 3HAYEHWAMMW NO ANVHE U LUNPUHE.

3 UBeTOBbIX KaHana

BbicoTa: 4 ep,
(nukcens)

WupwHa: 4 ea. (nukcena)

Puc. 2. N306paxeHne B npocTpaHcTBe RGB, 4x4x3

A4po — unbTp, NpeacTaBnAoWMiA U3 cebs MaTpuLy, YUacTBYOLLMIA B
npoLecce CBEPTKW, W BCErja MeHblle, YeM BXOAHAsA MaTpuua 3HauYeHWi.
Anpo K «nepemeLLaeTca» no BXOLAHOMY U300padKeHWIO [, Yalle C Lwarom,
paBHbIM 1, M NPOM3BOAUT CBEPTOUHYHO MaTpuLy O, SBMAIOLLYIOCS BbIBOLOM
onepauumn cBEPTKU, NYTEM YMHOXEHUS fApa Ha YacTb M306paXKeHuUs, KOTO-
PYIO OHO MepecekaeT B AaHHOM uTepauun. A4p0 HAYMHAET CBOM «MyTb» B
BEpPXHeli N1eBOM YacTu MaTpuLbl U306paKeHMs 1 NepeMeLLaeTcs BNpaBso, a
3aTeM CMeLLAeTCs B Camoe Ha4ya10 U Ha Of4HY eAVHWLY BbICOTbI BHU3. [pu
3TOM BO BXO[HYHO MaTpuLy MoryT fo6asnsTb 3a3op (nagauvdr, padding), B
33BMCMMOCTM OT PasMepPOB MATpUL, ¥ apXWUTEKTYPbl MUCMOMb3YEMOW CeTu.
YBenuueHHas TakuMm 06pa3oM pasmMepHOCTb B MAaTpULe 3anofiHAeTCs Hys-
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MU. onycTUMbIM 33a30pOM Ha3bIBAaeTCs CUTYaLsl, Kora pe3ynbTaT CBEpT-
K1 Mo pa3mMepHOCTM paBeH pa3MepHOCTU sapa.

CaépHyTas MaTpula O
0| 0 1 1 0|

0 1] 1 0 0] 1] 0 1]
BxogHas mMatpuua, uaobpawexue |

0| 1 0|

1 0 1
Aapo/chunsTp K

Puc. 3. O6Lwwii B CBEPTOMHOO NpoLecca

[ns 6onee HarnsagHoOro NpeacTaBleHNs BapyaLmWii CBEPTKM MOXHO Mo-
CeTUTb BeB-pecypc ¢ COOTBETCTBYHOLMUMY aHUMaLuamm [6, 7].

Bnarogapsi CBepTKE MOXHO W3B/eYb Pa3/inyHble MPU3HaKK, Takue Kak
Kpasi U306paXkeHUs, HN3KOYPOBHEBbIE NPU3HAKWN BPOAE OpVeHTaLUN rpagu-
€HTa Ha M306paxxeHnn, LiBeTa, KPOMOK. py 3TOM pa3breHne M306paxKeHs
Ha HECKO/IbKO CBEPTOK MO3BOMSET W3B/eKaTb 60/iee BbICOKOYPOBHEBbIE
NPU3HaKK.

[Janblie npoMcxoguT 0b6beanHeHNe N0 CPpegHEMY MM MaKCUMaSTbHOMY
3HAYEHUIO MO MPUMHLUMNY, NOAOOHOMY CBEPTKE, TaKuM 06pasoM pesynbTar
cHoBa OyaeT MeHbLUe, YeM Bxof. O6beanHeHNe N0 MakCUMa/IbHOMY 3Hauye-
HWIO, MOMUMO YMEHBLUEHUS Pa3MEPHOCTU, BbIMOHAET (DYHKLUMIO LIYMOMO-
[aBneHus, B TO BPeMS Kak cpegHee 06beAVHEHWE CnpaB/seTcs ¢ Nofasne-
HMEM LLYMOB ropasfo Xy»e, MPOCTO CHMKas pasMepHOCTb.

3aTeM B CeTb BBOAAT MO/IHOCBSA3HbLINA CMOM, Ha BbIXOAe CNOS CBEPTKM,
[N 06yYeHMs HeNMHEHbIM KOMOVHALMAM BbICOKOYPOBHEBbLIX MPU3HAKOB.
V1306paxkeHne CriaXnBaeTCcs B BEKTOP-CTO/GEL, UTO aHaNOMMYHO Cepuanu-
3aUMKn AaHHbIX, W 3aTeM Takas MaTpuua nofgaéTcs Ha MOSHOCTbH coeau-
HEHHYHO HEeipOHHYH CeTb, B KOTOPOW MPOMCXOAMT 06y4eHUe MO BbleNeH-
HbIM MpW3HaKkam. Kak uTor, B 3aBUCUMOCTW OT (DyHKUMWN aKTVBaLuu U 3a-
[iaun HempoceTu, Mbl MOMyYaem BbIBOA B BUAE KacCMrKaLmMm nsobpaxe-
HWS MO MpW3HaKam, WAEHTU(MKALMKN OMpeAenéHHbIX MPU3HAKOB WM KX
KOMOUHaLmu, 1 T. 4.

3akatouenue. [1epCneKTBbI NPUMEHEHUS [AHHON TEXHONOTUW B Ceflb-
CKOM XO035IICTBE [OBOSIbHO OOGLUMPHBI, U BKIOYAOT B CE6S MOHUTOPUHT
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3[10POBbS PacTeHWii, 06Hapy>KeHWe NNOAOB M aBTOMaTM3aLMlo cbopa ypo-
Xasi, coop U aHanM3 LaHHbIX O COCTOAHWMM MOCEBOB W XXMBOTHbLIX, HANpu-
Mep, BKoYas HaboAeHVe 3a aKTUBHOCTbLIO U MOBEAEHNEM XMBOTHbIX, YTO
MOXET NO3BOMUTL CAeNaTh BbIBOAbI 06 UX 340P0BbLE; 60MIee TOUHOE npume-
HeHVe, BK/HOYas aBTOMaTUYeckoe, yAobpeHuid n nectuumgos. NHTerpayms
KOMMbIHOTEPHOIO 3PEHNS B CEbCKOe XO35CTBO MO3BOMNT KaK MOBLICUTH
3(hheKTMBHOCTb MPOM3BOACTBA, TaK M YCTONUMBOCTL B 6Opbbe C BpeguTe-
namu 1 6onesHamu [8].
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MOMNOB H. E., KPAMBWH B. C., BUPKOKOB A. /1.

HUPPOBASI KAPTOT'PA®US C HCIIOJb30BAHUEM
BECIIUJIOTHBIX JIETATEJIBHBIX ATIIITAPATOB

B 3AJTAYAX ITPUPOTOOBYCTPOMCTBA

Hayunwiii pykosooumenv — PAIIAKOB I'. I'., kano. mexu. nayx, ooyenm
®Ir60Y BO «B0n0rofcKmii rocyfapcTBeHHbI YHUBEPCUTET»,
Bonorpga, Poccuiickas degepauyus

Beenenue. Lingposas kaptorpadus (LLK) cenbCKoxo3sincTBEHHbIX Yro-
anii (CY), Kak KOMM/EKC MEPONPUATIIA MO YUETY, KONMYECTBEHHO 1 Kade-
CTBEHHOI OLEHKe XapaKTepUCTUK 3eMefb CeIbCKOXO3ANCTBEHHOIO HasHa-
YeHWs BOCTpPe6OBaHa Mpu peLleHnn 3adad pauyoHasbHOro MpUMpPOoACMoNk-
30BaHms. [cnonb3oBaHue 6ecnUMOTHBIX NeTaTeNbHbIX annapaTtoB (BIM/1A)
4 MoHuTOpKHra CY 1 MOCeBHbIX MOLLAAEN B arponpoMbILLIEHHOM KOM-
nnekce (AMNK) OTHOCMTCA K WMHHOBALMOHHBIM TEXHO/MOIMAM B 061acTu
MpPMPOL006YCTPOICTBA, KOTOPbIE MO3BOMAKOT CHU3UTb PUCKM arpapHoOro
NpUPOLONO0/b30BaHUA, YTO 06YCNaBNMBAET aKTyanbHOCTb PaboThl.

Henn paboThl — KapTbl CENbCKOXO03AWCTBEHHbLIX 06BLEKTOB (BK/HOYas
0C060 LIeHHble CebX03yrofbs), a Takke pbl6oMPOMbIC/IOBbLIX U Pbl60BOA-
HbIX Y4aCTKOB My6AMKYIOTCA Ha reonopTanax cybbekToB Poccuiickoin de-
fepauymn (P®). Lenn athdheKTUBHOrO ynpas/ieHns 3eMefilbHbIMU pecypcamu
npeanonaraloT NpoBejeHne paboT Mo KPymHOMacLwTabHOMY KapTorpagu-
POBaHMIO 1 CO3AaHUN0 LIM(POBOIA OCHOBbI MOHMTOPUHIa CY B 3aayax 3eM-
neycTpoiicTBa. Ha 0CHOBe CpaBHWUTENBHOIO aHanm3a npumeHeHns BMJ1A B
CE/IbCKOM XO03§ACTBE UCC/ef0BaHWe NMO3BOMSET OLEHUTL MEPCNeKTUBbI UC-
Nonb30BaHUsA NoyyeHHbIX LUK ans ueneit arpo- n npMpogoo6ycTpoiicTea 1
onpeaenuTb NepeyeHb NpakTUYeckux pabor.

MaTepna.m,l H METOJAUKA HUCCJIeJ0BaHUA. O3HaKoM/eHne U CpaBHI/I-
Te/bHbIN aHanu3 NUTEPaTyPHbLIX UCTOYHWKOB MO3BOW BbIMO/HUTL COMO-
CTaB/IeHUe Lenieil U MeTofoB paboThbl C aHa/IOMMYHbIMK 3agadvamun [1-5].
M3bickaHua ¢ ucnonb3osaHvem BIJ1IA 1 nocnefyrowmm aHaIM3oM JaHHbIX
[aloT BO3MOXHOCTb MOCTPOWUTL LMPOBble Mofenn mecTHocTM (LIMM),
0651aKo cBasytoLmx Touek ans 3D npoctpaHcTsa LIMM u opTohoTonnaHsl.
KBafpoKonTep, OCHALLEHHBIA MYybTUCMIEKTPIbHON Kamepoli, BbIMOHAET
CbEMKY B HECKO/IbKMX CMeKTpa/bHbIX [Auana3oHax. Vcrnonb3oBaHue pe-
3yNbTaToOB 06PabOTKN MYNbTUCNEKTPASIbHBIX 306PaXKeHUIA, NOTyHYEHHbIX C
[poHa, no3sonset paccuntate NDVI 1 psf MHAEKCOB pacTUTEIbHOCTM A4S
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aHanm3a COCTOSAHUSA PacTUTENbHOIO MOKPOBa, ero BMAOBOr0O COCTaBa U ce-
30HHOWN AMHAMWKMN Pa3BUTUS.

Bnarogaps 3arpyske faHHbIX LMPOBbLIX PacTPOBbIX KapT BereTauyoH-
Horo wuHaekca NDVI ¢ petanmsaumein go 40 cm B OHnaliH-
reomHpopmaumoHHyto cuctemy (FMC-oHNaliH) cneunanncT MoXeT no-
CTPOWTL KapTbl M3MEHYMBOCTU U KOHTPOAMPOBATL NPOBEAEHME arpoTexHU-
YECKMX MeponpuATUiA. PazpaboTka cCTEMbI NOAAEPXKKN MPUHATUSA yrnpaB-
NeHyeckmx petueHunii (CMIMP) no3BoinT aBTOMaTU3MPOBaTb (HOPMUPOBaHME
OTYeTa O BbISBMNEHHbLIX HAPYLUEHUAX C MX OMNUCaHWeM (BWA HapyLleHus,
XapaKTepUCTUKK, NIOLaAb U KOOPAMHATLI Y4acTKa), a TakxKe NpefoCcTaBUTb
peKoMeHaL My No ycTpaHeHuo. QugdepeHUMpoBaHHOE BHECEHME a30THbIX
YA00peHniA N NecTULMAOB Ha OCHOBE NMPUMEHEHWSI KapT NpeanucaHnii nos-
BO/AET COIKOHOMUTL A0 25 % 3aTpaTr Npou3BoAMTENs. DKOHOMUYECKUIA ad-
thekT oT ucnonb3oBaHus LIK coctaBnseT go 2700 py6. Ha rekTap [6, 7].

Pe3yabTaTnl HCCAEIOBAHMS H UX 00Cy:KaeHue. Pa3paboTKa TEXHONO-
rmiAi UMgpoBoro kaptorpadus, npesycMaTpuBaeT: cOOp M MHTerpaumio
reonpocTPaHCTBEHHbIX AaHHbIX; BbIMOHEHWE MPOCTPAHCTBEHHOW WHTEp-
nofsuMM 1 BU3yanmu3aLmMio faHHbIX 419 Nnua, NPUHAMAIOLWWEro peLleHnst
(NNP).

L5 ynyylueHns cenbCKOX03CTBEHHBIX NMPAKTUK MCMO/b3YOTCH:

— MOHUTOPUHT Beretauun NDVI;

— KOHTPO/Ib arpOTEXHUYECKUX MEPONPUSTHIA;

— CO3JaHue KapT 415 AndepeHLMpoBaHHOrO BHECEHWA repbuLmnioB;

— CO3JaHue KapT 415 andhepeHLMPOBaHHOTO BHECEH WS Y406peHNIA;

— KOHTPO/Ib BCXOXECTU CEbCKOXO03AMCTBEHHBIX KY/bTYP;

— OLEHKa MNOMeraHms CeibCKOXO03ANCTBEHHLIX KyNbTyp B pesy/bTare
BO3/AECTBMS HEOMAroNPUSATHBIX MOrOAHbLIX YCNOBUIA;

— MOArOTOBKa KapT 4/11 APOHOB-OMPLICKMBATENEN N MPULENHBIX Ceflb-
XO3MaLLVH.

PeweHne 3agay LuppoBol KapTorpadum ¢ npumeHeHvem BIJ1A Bbl-
MOSIHSAETCSA B XOA€E CNeAYOLLMX 3TaroB:

— MoyYeHne paspeLlnTenbHbIX JOKYMEHTOB Ha BbINOHEHNE a3podoTo-
CbEMOYHbIX PaboT;

— M3yYeHVe COCTOSHUA BONPOCa U NOCTAaHOBKA 3aay UCCeOBaHMS;

— MPOBEfieHNE 3KCMEPUMEHTAIbHBIX PaboT MO0 MOHWUTOPUHIY CEe/bXO-
3yroawiz;

— BbIMOJIHEHUE TEOPETUYECKUX WCCEA0BaHMIA B 4acTU NPOCTPaHCTBEH-
HOW OLEHKM aHHbIX O COCTOSIHUW CeMbCKOXO03AMCTBEHHBIX KYNbTYp Ha OC-
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HOBE reonpOCTPAHCTBEHHON UHTEPNONALMN AaHHbIX a3p0OTOCHLEMKM, YTO
06ycnaBnMBaeT Hay4YHYI0 HOBW3HY pe3yNbTaToB;

— 0(hopM/IEHNE N YTBEPXKEHME 0THeTa, caada-npuemka pabor.

Pa3paboTka COOTBETCTBYET HanpaBieHWsaM 13 «lepeyHst NpropuTETHbIX
HanpaBneHW pasBUTUA HAayKM WM TEXHUKWM Ha Tepputopum Bonorogckoi
06nacTu», yTBepXKAeHHOro NocTtaHoBneHneM lMpaBuTenscTBa Bonoroackoi
obnacty M 33jayam, YyKasaHHbIM B «CTpaTerum  coumanbHo-
3KOHOMMYECKOTO pa3BuTust Bonorogckoi o6nactu Ha nepuog go 2030 ro-
[a». Pe3ynbTaTbl paboTbl MOryT ObiTb TUP&KMPOBaHbI AN NPUMEHEHWUS
npeanpuatuammn AlNK pervoHa.

3akaouenue. BHegpeHe TEXHOMOMMIA TOYHOTO 3eMedenns B Npupo-
[006YyCTpOIiCTBE MPY PeLleHnn 3a4ad no LdpoBm3aLmMm arponpoMbILLIEH-
HOrO KOMM/EKCa Mpy NOMOLLM 6eCNUNOTHBIX fleTaTeNbHbIX annapaTos cno-
COB6CTBYET ONTUMM3ALMM 3aTPaT, NOBLILLEHNIO 3HEKTUBHOCTU U yyuLle-
HUIO COLMaNbHO-3KOHOMUYECKNX MNOKasaTenei AesTenbHOCTU CebCKOXO-
3AACTBEHHbIX NPeANPUATUIA PernoHa.
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CABYEHKO . A.

OB30P U CPABHUTEJIbHASI OLIEHKA

W3BECTHBIX KOHCTPYKIIMA TOPMO30B

Hayunwiii pykosodumens — LJAUL] M. B., 3a6. kaghedpoti, Kano. mexu. HayK
Benopycckas rocyapcTBeHHas ceNbCKOX03AMCTBEHHAs aKaaeMus,

"opku, Pecnybivka benapycb

Beenenue. B Mo6UbHBIX aHepreTuyeckux cpegcrsax (M3C), ncnons-
3yeMbIX B CE/IbCKOM X0341CTBE, TOPMO3a CAYXaT 419 yAepXKaHNs Ha Nogb-
emMax 1 YKnoHax, ans 06ecneyeHns NoBopoTa, a Takxke A/ CHUXKEHUS CKO-
pOCTU ABMXEHNA. MOMMMO Y0BNETBOPEHUS 0OLMX TPEOOBaHWIA, KOTOpble
NPeAbABAAIOTCA KO BCEM MexaHuW3MaM, TOpMO3a AO/MKHbl 06ecrneymBath
6bICTPOEe 1 NnaBHoe TopMmoxkeHne MOC. OHK He AO/MKHbI ObITb Camo3aTop-
MaxkmsaroLmmm [1-6].

BO3MOXHOCTb yaep)XaHus TOpMO3a B TeYeHMEe [/IMTENIbHOMO BPEMEHN B
3aTAHYTOM COCTOSHWM W NIETKOCTb YMPaBAeHUs UM 3aBUCAT OT KOHCTPYK-
UMy npuBoga. Bbibop TOpMo3a TOro WaM MHOTO Tvna 06YCMOBAMBAETCA
KOHCTPYKLMeR MexaHn3Ma moBopoTa U 06Lueli KOMMOHOBKOA KoM6aiiHOB
[2, 6].

Henn pa6orsl. VI3yunTb U CPaBHWUTb U3BECTHbIE KOHCTPYKLMM TOPMO-
30B C TOYUKM 3PEHWS HALEXHOCTM U 0becreyeHUs YCnoBuiAi 6e30nacHoCTU
PaboTHUKOB B YCMOBWSIX CENbCKOXO3AACTBEHHOM opraHu3auun. MNpoaHanu-
31MpOBaTb KOHCTPYKLMM TOPMO3HBIX YCTPOWMCTB B pa3pese MX BO3MOXKHOIO
MCMNO/b30BaHMSA B MOBU/bHBIX 3HEPTETUHECKMNX CPEACTBax UCMO/b3YEMbIX B
otpacnax AlK.

Marepuanabl U MeTOOMKa HcciaenoBanusi. B paboTe MCnonb30BaHbl
maTepuanbl, COAepXaline OnncaHWe CYLLECTBYHLMX KOHCTPYKUMA Top-
MO3HbIX YCTPOWCTB.

Pesyabrarnl HccaenoBanus U ux odcy:xkaenue. OCHOBHble Tpe6oBa-
HUA, NpeabAB/AeMble K TOPMO3HbLIM YCTPOWCTBaM: 3(h(heKTUBHOCTL TOPMO-
XEHWS, HaJeXHbIMU U He MOABEPXKeHbl OTKas3aM, CMpPOEKTWUPOBaHbl Tak,
4TOBbl MX MOXHO ObINIO NErKo 06CMYXMBaTb U PEMOHTUPOBATb, [OMKHbI
COXPaHATb CBOK 3()PEKTMBHOCTb MPW LMTENbHOM WUCMO/Ib30BAHUM W HE
neperpe.arbCs.

COBpEMEHHbIE TOPMO3HbIE CUCTEMbI MOTYT ObITb OCHALLEHbI MHAMKATO-
paMn UM CUTHanaMu, KOTopble NpeaynpeXXaaroT BOAUTENS O HEUCMPaBHO-
CTAX (HanpuMep, HU3KWIA YPOBEHb TOPMO3HOM XXMAKOCTH).
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TOPMO3HbIE CUCTEMbI [O/MKHbI COOTBETCTBOBATH HALMOHAMbHBIM 1
MeXAyHapoaHbIM CTaHAapTam 6esonacHocTu (Hanpumep, 1SO, SAE, ECE),
KOTOpble perynnpytoT TpeboBaHWs K TOPMO3HbIM YCTPOWCTBAM.

Martepuanbl, UCMONb3yeMble 471 U3rOTOB/IEHNS TOPMO3HbIX KOMOLOK U
[MCKOB, JOMKHbI COOTBETCTBOBATb OMNpefeneHHbLIM CTaHZapTaM Mo npouy-
HOCTM, M3HOCOCTOMKOCTMN 1 TEPMOCTOMKOCTH.

3TN TpeboBaHMA MOTYT BapbypOBaTbCA B 3aBMCMMOCTM OT TWMa TpaHc-
MOPTHOrO CpeAcTBa v cneuutuKm ero akcnayataumu. MoaTomy BaXKHO yuu-
TbIBaTb KOHKPETHbIE HOPMAaTVBHbIE JOKYMEHTbI N CTaHAAPTbI 4/ KaXA0ro
TuNa TPaHCMOPTHOrO CPeacTBa.

CyLuecTBYeT HeCKOMbKO BUAOB TOPMO3HbLIX CMUCTEM, KOTOpPblE UCMOMb-
3yl0TCA B Pa3IMYHbIX TPAHCMOPTHbIX cpefcTBax. OCHOBHbIE U3 HWUX BKO-
YaroT:

MexaHn4yeckne TopMo3a.

[pamvHble TopMo3a. B aTuUX cucTemax TOPMO3HbIE KOMOAKWU MPMdKMMa-
FOTCS K BHYTPEHHe MoBepXHOCTW GapabaHa, co3fgaBas TpeHue. [pamHble
TOPMO3a 4acTOo WMCMOMb3YHOTCA Ha 3a8fHNX KOslecax NerkoBbIX aBTOMObUNeN
1 TPY30BUKOB.

[JnckoBble Topmo3a. B 3TOi cucTeMe TOPMO3HbIE KOMOAKW MPUXKMMA-
0TCA K AUCKY, KOTOPbIA BpaLlaeTcs BMecTe C KOecoM. [JUcKoBble TOpMO3a
obecneunBatoT 60see 3NHEKTVBHOE TOPMOXKEHME U flyullee OXNaXaeHue,
YyeM bGapabaHHbIe.

lMopaBnnyeckme TOpMO3a. ATU CUCTEMbI UCMO/L3YHOT XUAKOCTb A5
nepefayun cuibl OT Mefany TOpmo3a K TOPMO3HbIM MexaHu3mam. Inapas-
NTMYECKME TOPMO3a MOTYT ObITb KaK AMCKOBbLIMU, TaK 1 GapabaHHbIMMU.

MHeBMaTMyeCckme Topmo3sa. MCnonb3ytoTcs B OCHOBHOM Ha Tpy30BbIX
aBTOMOOWNAX M aBTobycax. B 3TMx cucTemax coKaTblii BO3AyX NepenaeT
cwiy OT nejaiv K TOPMO3HbIM MexaHu3Mam. MHeBMaTUYecKue CUCTEMBI
06€eCneYMBatoT BbICOKYH 3(hPEKTUBHOCTL M HAAEXKHOCTb.

JNeKTpUYeCcKMe TOpMO3a. ST CUCTEMbI WCMOMb3YHT 3MIEKTPUYECKME
CUTHa/Ibl ANS aKTMBALMKU TOPMO30B. OHW MOTYT ObITb YaCTbi0 60iee CMoX-
HbIX CWUCTEM, TaKMX KaK CMUCTEMbl PeKynepaTMBHOIO TOPMOXEHWS B IW-
OPUAHBLIX 1 3NEKTPUYECKMX aBTOMOOUNSX.

AHTU6OKMPOBOYHbIE cUcTeMbI (ABS). 3TO He OTAENbHbIA BUG TOPMO-
30B, a CUCTEMA, KOTOpas MpefoTBpaLLaeT 6/I0KMPOBKY KOJSIEC BO BPEMS 3KC-
TPEHHOT0 TOPMOXEHMSA, yyuLlas ynpasnsemMocTs aBTOMOOMSIS.

Topmo3a C peKynepauuein 3Heprumn. Vcnonb3ytoTcs B TMOPUAHBLIX U
3MIEKTPMYECKMX aBTOMOOWAX AN Npeobpa3oBaHMs KMHETNYECKON SHEPTM
B 3/IEKTPMYECKYIO BO BPEMS 3aMe//IEHNS UIN OCTaHOBKM.
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Topmo3a C aBTOMATMYeCKMM PerynmpoBaHneM. STU CUMCTEMbl aBTOMa-
TUYECKN PErynnpytoT yCUIME Ha TOpMOo3ax B 3aBWCKUMOCTW OT YCNOBWiA
[BVKEHUS 1 Harpy3K1 Ha TPaHCMOPTHOE CPeACTBO.

Topmo3a ¢ cucTemoin pacnpegeneHus yeunusa (EBD). 31a cuctema on-
TUMU3NPYET pacrpesencHrie YCUnmsa Mexay nepegHuMu 1 3afHUMKU Kone-
camu B 3aBUCMMOCTM OT Harpy3Ku v YCN0BWIA JOPOTW.

JleHTOYHble TOpPMO3a. S((PEKTUBHOCTbL JIEHTOUHBLIX TOPMO30B OMNpeje-
NSieTcA cnoco6oM KpenneHnst KOHLOB TOPMO3HOI NEHTBI.

MpocTble NEHTOYHble TOPMO3a. DTU TOPMO3a BbIMOHATCA MO ABYM
CXeMaM: MpOCToii TOpMO3 6e3 CepBOAECTBUS, T. €. 63 CaM0O3aTOPMaKMBa-
HWA 1 TOPMO3 C CEPBOAEVCTBUEM.

B nepBom cfiyyae KOHLbI TOPMO3HOI NIEHTbI KPensaTcs K pblyary, npu
BO3AECTBMM Ha KOTOPbIV 006a KOHLA NeHTbI OHOBPEMEHHO 3aTAr1BatOTCS.

MperMyLLEeCTBOM TOPMO3a 3TOrO TWUMa MO CPABHEHWIO C APYTMMM SIBAS-
eTCca TO, YTO B HEM OTCYTCTBYET CEpBOAEWCTBME, T. €. camMo3aTArMBaHue
TOPMO3HbIX JIEHT NPK TOPMOXXEHMM, UTO 0GEcneynBaeT NaaBHoe, 6e3 «3a-
XBaTa» TOPMOXXEHMe. [pyrM MONOXKWUTENbHbIM KayecTBOM fAaHHOTO Top-
MO03a fB/ISETCA HE3aBUCMMOCTb TOPMO3HOr0 3i(peKTa OT HampaBfieHUs
BpaLLeHus TopMo3Horo bapabaHa.

HepocTaTkom TOPMO30B 3TOr0 TUMa SBASETCA HepaBHOMEPHOe pacnpe-
[eneHne yaenbHOro AasfieHns No A7MHE TOPMO3HOM NIeHTbl, YTO BedeT K
HepaBHOMEPHOMY W3HOCY TOPMO3HbIX Haknagok. HegoctaTkom Topmosa
ABMIAETCA Takke 60/bLLUAA paguanbHas Harpy3ka Ha Bas.

[BOliHble NeHTOYHble TOPMO3a. B 3TMX TopMo3ax 06a KOHUaA NeHTbI No-
[BWKHbIE, OHW LUAPHUPHO YKPEn/eHbl Ha TOPMO3HOM pbluare. B cpefHeit
yacTy TOPMO3Has fleHTa 3aKpenseHa C MOMOLLbIO KPOHLWTelHa. Monoxu-
Te/lbHbIM Ka4yecTBOM TOPMO3a SIBNSETCS TO, YTO Y HEr0 TOPMO3HOM 3heKT
He 3aBMCWT OT HanpaB/eHMs BpaLLeHNs TOPMO3HOro 6apabaHa.

CnepnoBaTenbHO, NpY MPOYMX PaBHbIX YCOBUSX TOPMO3HO/ MOMEHT
[BOMHOrO TOpMO3a NpUMepHO B 1,5 pa3a MeHbLUe, YeM Y NPOCTOro TOpMo3a
B TOM C/lyyae, Kora HenofBMKHbIV KOHEL, IeHTbI HaberatoLuii.

MnasaroLye TopMo3a. B nnaBatoLmx TOPMO3aX HET XKECTKOro Kpense-
HWS TOPMO3HOI NeHTbI. B 3aBUCUMMOCTW OT HamnpaB/ieHWsi BpalleHWsi Top-
MO3HOro 6apabaHa nasibLibl, MMEOLLMECH Ha 060MX KOHLAX IEHT, ynuparoT-
CA B KPOHLUTENH, BCMEACTBME YEro COOTBETCTBYHOLMIA KOHEL, TOPMO3HOWA
NEHTbI CTAHOBMTCS HEMOABWKHLIM. TOPMO3 NpeBpaLlaeTcs B NPocToid. Ta-
KM 06pa3oM, TOPMO3HOI 3h(heKT B lAHHOM C/ly4ae He 3aBUCUT OT Harpas-
NeHVs BpaLLeHWs TOPMO3HOro GapabaHa.
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MpefcTaBnseT MHTEPEC NPea/IoXeHNe 06 NCMNOMb30BaHNUMN IEHTOUHBIX 1
JPpYrux TUMNOB TOPMO30B C NMaBaloWMMUN HaknagkaMu. B aTom cnydae Ha
BHYTPEHHel CTOPOHe TOPMO3HOI eHTbI, 06palLleHHON K GapabaHy, gena-
lOTCA rHe3ga, Kyga cBO60AHO BCTAaBAAKOTCS 3/1IEMEHTbI TOPMO3HON Hak/iag-
KW, BbIMOMHEHHbIE B BUAE MPSMOYToNbHUKOB. Kak MoKasbiBatoT MCMbITa-
HUSA, 3EKTMBHOCTb TOPMO30B TaKoil KOHCTPYKLMM 3HAUYUTENIbHO BbILLE,
YeM y TOPMO30B C Hak/enmaHHbIMW Haknagkamu. B HacTosiee Bpems Be-
[yTCs paboThbl MO JOBOAKE 3TUX KOHCTPYKLMIA.

[JnckoBble Topmo3a. TOPMO3HOA 3htheKT AUCKOBOTO TOPMO3a He 3aBu-
CWT OT HanmpaBfieHNs BpaLleHus TOpMo3Horo bapabaHa. Kpowme Toro, K no-
NOXWTENbHLIM Ka4yecTBam 3TOro TOpMO3a CefyeT OTHECTU TO, YTO Bas pas-
FPY>XeH OT pagnasibHbIX Harpy3oK. B OTAMYMe OT NEHTOYHBIX W KOMOA0Y-
HbIX TOPMO30B, Y AVMCKOBbIX TOPMO30B Harpy3ka no NMoBEPXHOCTW TOPMO3-
HOro 3/1eMeHTa pacnpesensieTcsl paBHOMEPHO, UYTO MPUBOAUT K paBHOMEp-
HOMY W3HOCY HaKNafoK W YBENMUYMBAET MX CPOK CMY>XObl. BO3MOXHOCTb
[0CTaTOYHOl repMeTU3aLmMmy TOPMO30B TOXKE CYLLECTBEHHO YBENUMBAET UX
CPOK CY>Obl.

3akaouenue. [pakTKa NPUMEHEHUS U3BECTHBIX KOHCTPYKLMIA TOPMO-
30B MOKa3bIBAET: YTO, Y KaXKAON KOHCTPYKLMM eCTb CBOW Kak [OCTOMHCTBA,
TaK, U HegocTaTKW. Ha Haw B3rnsg B MAC cenbCKOX03AMCTBEHHOMO Ha3Ha-
YeHuMs, TakKMX Kak KombaliH nnm TpakTop Hanbonee LenecoobpasHo nprme-
HEeHWe, IMCKOBbIe TOPMO3a C rMAPaBMYECKUM NPUBOJOM.
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COCHOBWY O. 4.

®OPCYHKHN COMMON RAIL 1 UX HEUCITPABHOCTHU
Hayunwuii pyxogooumens — JIEBYYVK B. A., KaHO. mexH. HAYK, OOyeHm
Benopycckas rocyaapcTBeHHas CeNbCKOX03A/ACTBEHHAS aKafemus,
"opku, Pecnybivka benapycb

Beenenne. B HacTosLlee BpeMs Ha CTaHLMAX TeXOBCNYXMUBaHUA U pe-
MOHTHbIX MPEANPUATMAX OTCYTCTBYIOT AOCTYMHbIE A4S LUMPOKOFO MUCMO/b-
30BaHMsA TEXHOMOTUM U 060PYLOBaHME /11 TOUHOW OLEHKWN TEXHWUYECKOro
COCTOSAHUS (DOPCYHOK aKKYMYNATOPHbLIX TOMJMBOMOAAIOLMX CUCTEM TUMa
Common Rail. Peann3oBaHHble Ha MpaKTUKe MeTOAbl B OCHOBHOM [Jat0T
06006LLEHHYH OLIEHKY paboTOCNOCOGHOCTU (HOPCYHKM 6e3 BbISBNEHUS KOH-
KPeTHOro Aedekra, UTO BfieYeT 3a COO60 HeOBOCHOBAHHYH) 3aMeHy eLlle
paboTOoCMOCO6HBIX AeTanel 3NeKTpoynpasnsieMblx GopcyHok [1-9].

Iean padoTsl: aHANN3 HemcnpasHocTel hopcyHok Common Rail.

OcnoBHasi yactb. OAVH 13 OCHOBHbIX U CMOXHbLIX 3/1EMEHTOB — 3TO
(hopcyHKN (MHXKeKTopbl). Mpn NoMoLWM (HOPCYHOK MPOMCXOAMUT BPbICK
TOMAMBA B LWAMHAPLI, MO3TOMY OT paboTOCMOCOBHOCTM (HOPCYHOK 3aBUCUT
1 paboTa guratens B LenoM. ®OpcyHKU GbIBAOT: 3/1EKTPOMArHUTHbIE U
Mbe303/1eKTPUYECKNE.

Mbe303neKTpuyeckme OPCYHKN PEMOHTY He Nogiexar, no3ToMy pac-
CMOTPUM MOAPOGHEE 3MEKTPOMArHUTHYH (DOPCYHKY. 3NeKTpOMarHuTHas
(hopCyHKa MMEET HECKO/bKO OCHOBHbIX AeTanei: MynbTunaukatop op-
CYHKM (Ceasio KnanaHa), pacnbiinTeslb U 3N1eKTPOMarHuT (PUCYHOK).
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dopcyHka Common Rail ynpaenseTca npy nNoMOLLM 3/1eKTPOMarHuTa.
Korpa HanpsihXeHve Ha 3feKTPOMarHuTe oTCyTCTBYET, JOPCYHKa HaxoauTcs
B 3aKPbITOM COCTOSIHAW W TOMAMBO He BMPbLICKMBAETCA B LmavHap. Mpu
nofaye HanpsHXKeHUst Ha 3EKTPOMArHUT NPOUCXOAUT MPUNOLHMMaHe LWa-
PUKa, KOTOPbIV 3anMpaeT 0TBEPCTME APOCCENS B MYNbTUMN/IMKATOPE, U Yepes
06pa3oBaBLLEecs OTBEpPCTVE TONAMBO MOCTYMaeT K pacnblintento. Jasne-
HWe Tom/vBa NPUMNOAHUMAET WIY PachblIMTENS, U MPOUCXOAUT BMPbICK.
KonnyecTBO BMPbLICKMBAEMOrO TOM/IMBA PErYNMPYETCS BPEMEHEM U CU/OWA
TOKa, MOCTYMNMBLLEW Ha 3MeKTpomarHuT. Mpu BblpabOTKe CBOEro pecypca
(hopcyHKa HauMHaeT paboTaTb HEMPaBU/bHO.

B oTBepcTuM gpoccenst My/ibTUNAMKaTOpa 06pasytoTcst KaHaBKK, 1 La-
PUK YXXe He MOXeT MOSIHOCTLI0 MEPeKpbITb 3T0 oTBepcTue. MpovcxoanT
CNMB TOMAMBA B 06paTHYH) MarumcTpasb. YCTpaHeHMeM [aHHON Hewcnpas-
HOCTW ABNSETCHA 3aMeHa W3HOLLEHHOMO MY/NbTUMAMKATOPa Ha HOBbI My/lb-
TUNANKATOP.

ELLe 0fHOI HeMcnpaBHOCTLIO (POPCYHKM SBASIETCA U3HOC UNW 3aKIMHN-
BaHWe pacnblutens. Mpy “3Hoce pacnbianTeNs NPOUCXOANT MEPEeSIMB Un
HeONMB TOMMMBA B LUAMHAP. W ecnn HedoNMB TOM/IMBA MOXET CKasaTbCs
Ha M/10X0I «3aBOAKe» [ABUraTeNs U Ha HeyCTOYMBOI paboTe gBuratens, To
npv NepennBe TOM/IMBa CTb BEPOSTHOCTb MPOropaHMs MOPLUHEN, YTO Bbl-
NBAeTCA B 0YeHb [JOPOrOCTOSLLMIA PEMOHT ABUraTens.

Takke NpU 3aKNMHWBAHWU PacMblINTENS B OTKPbITOM COCTOSIHUM eCTb
BEPOATHOCTb MPOropaHWst MOpLUHER. [Mpy 3aKAUMHUBAHWW pacnblIUTens
[iaBneHve B TOM/IMBHOW peiike cpa3y MafjaeT, U ABUratesb rioxHeT. Pacnbl-
NTENb PEMOHTY He MOA/IEXMNT, OH MEHSIETCA Ha HOBbIIA.

BOMbLUNHCTBO fBUraTeneli 3HeProHachILLEHHbIX TPAaKTOPOB 060pyAoBa-
Hbl cuCTeMoi Bnpbicka Tonavea Common Rail. SnemeHTbl KOTOpOIA Mpu
3ameHe BecbMa goporocTosiye. Mo3ToMy 15 3KOHOMUW CPEACTB HEOOX0-
[OMMO OpraHv3oBaTh Ha MPeAnpPUATUAX PEMOHT (POPCYHOK CUCTEMbI BRPbIC-
ka TonnmBa Common Rail. A Tak)Xe NpoeKTUPoBaTb CneuyaibHoe YCTPOA-
CTBa 4719 pa3bopku (iopcyHoK. TaK Kak npu UCNOMb30BaHWUM UHCTPYMEHTA
06LLero HasHavyeHus (TUCKK, KNOY HaKMAHOM, CTPYOLMHa crnecapHas) ecTb
60/bLLAast BEPOSTHOCTb NOBPEXAEHNS (HOPCYHKM.

3axaouenue. BbINOMHEHME COBpPEMEHHbIX TPebGOBaHWI K TeXHMKO-
9KOHOMMWYECKMM W 3KOIOTMYECKUM MOKasaTensaM AV3eNbHbIX ABUrateneii
HEBO3MOXXHO 06ecreunTb 6e3 3/1eKTPOHHOIO yMnpaBieHnst MPOLECCOM TOrM-
NMBOMOAAYM. VI3MeHEHMe TEXHMYECKOro COCTOSHWUA Nt06Oro anemeHTa
(hOPCYHKUN NPUBOAUT K YXYALUEHWNHO 3KOMOTMYECKUX M 3KCMNyaTauMOHHbIX
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nokasaTeneil ABuraTesns, No3aTomMy BCe (hOPCYHKU AOMKHbI NPOXOAUTL pe-
ryfsipHoe TECTMPOBaHME B paMKax NaaHOBOIo TEX06CMYXMBAHWS.

KOHCTPYKLMS 3/1eKTPOYNpaBsieMblX (HOPCYHOK MOCTOSHHO COBEpPLLEH-
CTBYETCSl, COOTBETCTBEHHO, MEHSIOTCS MeTOAbl U 060pyaoBaHMe s KX
[MarHoCTMPOBAHUS U PerynMpoBKun. [axe cnelnasmsMpoBaHHble LEHTPbI
Mo PEMOHTY TOMNMBHOI annapaTypbl He BNafetoT B NOHOM 06beMe TeXHO-
normaMKM peMoHTa thopcyHok Tina Common Rail BcreacTve oTcyTCTBUSA
TEXHUYECKOI MHAOPMaLK OT 3aBOA0B-NPOU3BOANTENEN.

Mpowu3BoauTeNn 06opyfoBaHUS 4S8 AMATHOCTMKW 1 PEMOHTA B HAcTOS-
LLlee BpPeMs He Mpeg/iaraloT MeTOAMKW M YCTPOMCTBa AN AOKYMEHTIbHOMO
MOATBEPXK/AEHNS COOTBETCTBUS OTPEMOHTMPOBAHHbLIX (HOPCYHOK 3aBOACKUM
TpeGOoBaHMAM B YCMOBMAX MPOW3BOACTBA, Hanpumep, myTeM Qukcaumn u
OLIEHKU XapaKTepUCTMKM TOMMBOMOZAUM, KOTOpasi sABfsSeTcs Hanbonee UH-
(hopmMaTUBHbIM MOKa3aTe/leM KauecTBa paboTbl (HOPCYHOK Au3eneit ¢ anek-
TPOHHbIM yNpaBieHUEM.
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CTAPO4YMOB M. A.

METO/JIbI PACUETA 3KOJIOTMYECKHNX ITOKA3ATEJEN
ABTOTPAKTOPHOI'O TU3EJISL

Hayunvuii pyxosooumens — IIJIOTHUKOB C. A., 0-p mexn. Hayk, npogeccop
®Ire0Y BO «BsATCKMiA roCyaapCTBEHHbI YHUBEPCUTET»,

Kwnpos, Poccuiickas ®eaepauns

Beenenne. B COBpEMEHHOM Mupe AuW3e/lbHble ABUraTenu WrpatoT
K/THOYeBYIO0 pofib B 06/1aCTV NPOM3BOACTBA CEbCKOXO3AMCTBEHHON TEXHU-
K. OHK 06ecrneymBaloT AOCTaTOYHO BbICOKYIO 3(h(PEKTUBHOCTb U HaLex-
HOCTb.

OfHako, ¢ yBenuyeHemM 06LeMOB KX JKCMJTyaTaLum ocTpo BCTaeT BO-
MpOC 0 BAMSAHUM BbIGPOCOB TOKCMYHBIX BELLECTB, BblAeNSEMbIX Npu paboTe
[BWraTens, Ha 3Konoruio.

OCHOBHbIMW KOMTMOHEHTaMW BbIOPOCOB AW3eNbHbIX ABUraTene ss-
narotca okemgpl asota (NOy), yrnesogopogs! (HC), okengbl yrnepoga (CO,
COy) n caxa (C).

B ycnoBusax YXeCTOYEHMSI 3KONOTUYECKMX HOPM U TpeboBaHUiA K
CHUKEHMIO BbIOPOCOB pa3paboTKa 3(h(heKTUBHLIX METOLOB PacyeToB 3MUC-
CMM TOKCUYHbIX BELLECTB ABNSETCA aKTyalbHOW 3afadqeil. PelleHre aHHOro
BOMpPOCa YCNOXHSETCA 33 CUET MOSIB/IEHWUS HOBbLIX MPUCALO0K U KaTaimsaro-
POB A1 AU3eNbHOrO TOMMBA, @ TakXKe UCMO/b30BaHMEM a/lbTePHATUBHbIX
TONNUB.

Henb paboTnl — PACCMOTPEHNE OCHOBHbIX METOL0B pacyeTa 3Kooru-
YecKoli MoKasaTeneid AM3eNbHbIX ABUraTesieil, aHaim3 Ux NpenMyLLecTs 1
HeOCTaTKOB.

MeTtoanka mccjenoBanus. ViccnegoBaHme NpoBOAWIOCL Ha OCHOBE
aHanm3sa n 0606LLEHNS HayYHbIX JaHHBIX.

OcHoBHas yacTh. B X04€e NpoBefjeHMs aHam3a Hay4HOWR MTepaTypsl
1 Ny6AnKaLuin ObIn0 YCNOBHO BbILE/IEHO Be OCHOBHbIE METOAMKM pacyeTa
3KOMOrMYeCcKmNX nokasateneit ausens.

K nepBoit MeToAVKe MOXHO OTHECTW WMCMO/b30BaHWe (hOpMy/, KOTO-
pble COEPXaT B CBOEM COCTaBe 3MMMUPUYECKME KOIPDULMEHTBI U B3aUMO-
CBA3aHbl C MapameTpaMu paboyero npouecca [fsuratens u CBOWCTBAMM
TONNUB.

Tak, HanpvMmep, KO/IMYECTBO OKCMAOB a30Ta B OTpabOTaHHbIX rasax
MOXXHO onpegenuTb no gopmyne (1), npegnoxenHoid A.C. MyHogoii [1-3],
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KOTOpas MO3BONSET OLUEHWUTb yaenbHble Bblopocbl NOy B TeyeHue BCero
npovecca cropaHus: .
d(NO.,) P (g —1).g™800T
— = (1)
dg n o
rae d(NO.)/dg — cKopocTb 06pa3oBaHUA OKCUA0B a30Ta,;
K — amnupuyeckunii KoaghuumeHT;
P — [laBneHune B UMNMHAPe ABUraTens;
n — 4acToTa BpaLLleHNs KONeH4aToro Bana;
0. — KO3PUUMEHT M30bITKA BO3AYXa;
T — cpefiHAA TeMnepaTypa rasos.
Takxke 3SMUCCUI0O OKCWAOB a30Ta BO3MOXHO paccyuTbiBaTb WMHaue, B
paboTtax [4—7] HarnsgHO NpeAcTaBneHa MocieAoBaTeNbHOCTb pacyeTta. Ans
pacyeTa ucnosnb3syetca hopmyna (2):

NO, Kr P - myy
= exp [T . (2)
Par 2egy Tsp - m

A€ por — NIOTHOCTb AN3eNS;

Kr — XapaKTepucTUYECKMA (PakTop, XapaKTepuayoLmiA CBOWCTBO ToM-
NVBa;

pw — NIOTHOCTb MPUMEHSEMOrO TOM/INBA;

my; — Macca UCnapmBLLEroca TOMAMBa 3a Nepuof, 3afepXKK1 Bocniame-
HEHWS;

¢y — UMKNOBas nofaya ToMn/vBea;

Tsp — CpefiHe0bbeMHasl TeMmnepaTypbl BbikunaHus 50% gpakuyuii Tonam-
Ba

0. — KO3ppuuMeHT M36bITKA BO3AyXa.

MpenmMyLLeCTBaMMW JaHHON METOAVKMN SABNSETCA BO3MOXHOCTb pacyeTa
BbIOPOCOB TOKCWYHbIX BELLECTB NpW paboTe AM3eNbHbIX ABWUraTesneil Ha
aNbTEPHATUBHBLIX TOM/IMBAX, a TaKXKe OTCYTCTBME AMTENbHBIX U CIOXHbIX
pacyeToB. PacueT, NpoBeAeHHbIE NO AaHHO METOAMKE MOKasbiBalOT fOCTa-
TOYHO BbICOKYK CTeMeHb COBMALEHMS PacHETHbIX M 3KCMEPUMEHTA/IbHBIX
3HAYeHUIA ammccum.

K HegocTaTkam METOAMKU MOXHO OTHECTW HEOOXOAMMOCTb YCTaHOB-
NIEHUs1 3MMMPUYECKMX KOIPMULMEHTOB ANS KaKLOr0 KOHKPETHOro Buja
TONAMBA, HANpUMep, AN3eNbHOro TOMMBa, 6uoansens u T. n.

[daHHasa MeToauKa SBNSETCS MepcrneKTUBHOW, OHAKO onpefeneHue
KO3(h(hULIMEHTOB PErpPeccMmn Ans CMECE CO CNOXHbIM COCTaBOM BbI3bIBaeT
onpefeneHHble TPYLHOCTU U MOXET NOTPe60BaTh KOPPEKTUPOBKIN (HOPMY/I.

BTOpOli METOAMKONM, C MOMOLLbI0 KOTOPOI MOXHO OMNpeaenunTb 3KOMo-
rMyeckme XapakTepuCTUKN AW3eNs SBMSETCA pacyeT napameTpoB MPOLyK-
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TOB CropaHvsi Tonavea. [ nNpoBefeHns LaHHbLIX PacveToB HeoOXOAMMbI
clefytoLme NCXoaHble JaHHbIE:

— roptoyee 1 OKUCANTENb, 3aAaHHbIE YC/TOBHON XMMUYECKOR hopmynoii
NN XUMUYECKO hopMYoiA;

— [aB/eHvie, NpW KOTOPOM OCYLLECTB/ISETCS NPOLLECC CropaHns TOMmMBa
Pk;

— KO3(hpmLmeHT 136bITKa BO3ayXa d.

Mpu ocyLuecTBIeHMN pacyeTa HEOOX0AMMO YCTaHOBUTbL COCTaB NPOAYK-
TOB CropaHms, To eCTb KO/IMYECTBO 3/IEMEHTOB W UX COEAMHEHWIA, TemMnepa-
Typy ropeHusa Tx.

Mpwn onpefeneHnn cocTasa NpeanodTUTeNbHEE NCMOb30BaHVe METOAa,
N3N0XeHHOro B [8, 9], rae B 3aBUCUMOCTM OT 3aaHHOI0 TOMNAMBA U N36bIT-
Ka OKMCAWTENs Ha3Ha4aeTcs OPWEHTMPOBOYHAA TemnepaTypa NpoJyKTOB
peakuumn. Mocne 4ero ycraHaB/MBAaeTCA Ka4eCTBEHHbIV COCTaB MPOAYKTOB
CropaHusi, COCTaBNSETCA CMCTeMa YpaBHEHUIA 4ns pacyeTa cocTaBa. K Hum
OTHOCATCS ypaBHEHMS MaTepuasibHOro 6anaHca, guccoumaumm, a Takke
ypaBHeHMWe, COCTaB/ieHHOe MO 3akoHy [anbToHa. BaXHO, 4TO KOAM4ecTBO
YPaBHEHWI paBHO YKCAY YCTaHOB/IEHHbIX B MPOAYKTaxX CropaHus BELLECTB.

Mpu cocTaBneHWM ypaBHeHUW TEM/I0BOro GanaHca, OMpefenseTcs umc-
TWHHaa TemnepaTypa M cOoCTaB CMecu ra3oB. B cnyvae, ecm sHTasbnums
MPOAYKTOB CropaHusi NpU HasHaYeHHOI TemnepaType Y NoJHas 3HTaNbNus
TOM/IMBA PaBHbl, TO BbIGpaHHas TemrepaTypa M COCTaB NPOAYKTOB Cropa-
HUA ByAYyT ABAATLCA UCTUHHBIMU.

Bnarogaps onpefeneHni0 UCTUHHOW Temneparypbl BO3MOXHO YCTaHO-
BWUTb 3HAYeHME KOHCTaHTbl paBHOBeCUs Koy U M3 CUCTEMbI YPaBHEHWIA Bbl-
YNCAUTL Napuua/ibHble AaBMEHMA rasoB W, Cref0BaTe/lbHO, KONMYECTBEH-
HYIO BENIMUMHY TOKCUYHbIX NPOAYKTOB.

Tak, faHHas MeToAMKa MO3BOASET MOY4YUTb AOCTOBEPHbIE KOMMYe-
CTBEHHbIE 3Ha4YeHUsl BbIOPOCOB TOKCMYHBIX BELLECTB MpW paboTe gusens.
BbicOKast CTeneHb COBMNaAeHMs PacUETHbIX U 3KCMEPUMEHTASIbHBIX AaHHbIX
06BACHSAETCA TEM, YTO NPW BbIYMCIEHUAX aKLEHTMPYETCS BHUMaHWe Ha
cocTaBe Tom/mBa. Takas METOAMKa NOAXOAMT A4S pacyeTa aMUCCUK OTpa-
60TaBLUMX ra3oB /1HO60ro TOM/MBA, ECAM U3BECTHA €r0 XMMUYecKas Unu
YCNOBHas XMMuyeckas hopmya.

K OCHOBHbIM HefoCTaTKaM OTHOCMTCS 0653aTe/lbHOe YCTaHOBNEHNE XW-
MWYECKOrO COCTaBa TOM/MBA, a TaKKe A/IUTENIbHOE MPOBEAEHME pacyera,
CBS3aHHOE C 6O/bLIMM KOIMYECTBOM BbIYUC/IEHWIA.

AHaM3Mpy$s BbILIEONNCAHHbIE METOAbI, MOXHO C YBEPEHHOCTLIO CKa-
3aTb, YUTO BCE OHYU ABASAIOTCA JOCTATOYHO 3(PEKTUBHBIMM.
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Mpu BbIGOPE cnocoba pacyeta CneayeT B MepBy0 oyepeab obpallaTb
BHMMaHWe Ha BWZ TOM/MBA, KOTOPOe y4YacTBYeT B npoLecce paboTbl ABura-
Tens.

3ak/ouenue. Takum 06pa3om, Hambonee paunoHaibHO MCMOb30BaTh
aMnupuyeckre HopMysbl M 3aBMCMMOCTUM B C/lyYae, ecim B Ka4yecTse ToOM-
NIMBa BbICTYMaeT AW3e/lbHOE TOMNBO UK GMHAPHAas TOM/IMBHAs CMECh.

Ecnu >xe B TOM/IMBHOW CMeCK NPUCYTCTBYHOT MPUCAAKM, KaTamsaTopbl,
TO Hambonee 06LEKTMBHO paccumTaTh 3KOMOMMYECKNE NapaMeTpbl BO3MOX-
HO B 3aBMCHUMOCTM OT COCTaBa CMeCH.

Tak, pa3paboTka YHMBEPCA/IbHbIX METOA0B pacyeToOB U OLEHKN 3KOMO-
rMYecKMX MapameTpoB Mpu paboTe Am3ens SBMASeTCA aKTyalbHOW W nep-
CMEKTUBHOW ANA AanbHEMWNX WCCNeoBaHWUIA. YCTaHOB/EHNE B3aMMOCBS-
3eil U KOPPENALMOHHBIX 3aBUCMMOCTEN AN YMPOLLEHMS PacyeToB TaKdXe
3aC/y)XKMBAET OTAENbHOr0 BHUMaHMS.
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