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MeTtoauka 1ab0paTOPHBIX MCCICAOBAHUN COIIHUKOB IS
SHEProcOeperaommx TEXHOJOTHM MoceBa  CEMSH
3€PHOBBIX KYJIbTYP

[Ipeacrasnena Meroauka JadOPATOPHBIX HCIBITAHUH IMOYBOOOPAOATHIBAIOMMX PadOYMX OPTaHOB Ha Oaze
H3MEPHUTEIBHOrO 0aJaHCOBOrO MOCTa C MPOBOJIOYHBIMH TEH30JATUUKAMH, YCHJIUTCICM, KOHTPOIICPOM H
TIEPEXOAHUKOM, KOTOPAsl MO3BOJLICT MOMY4aTh TPauKu yCHII, ACHCTBYIOMME HAa pabodmMi OpPraH, HA MOHHTOPE
KOMITBIOTEPA, YCTAHOBJICHHOTO HA CTCHZIC B IIOYBCHHOM KaHAJIC.

CONTHHUEK, ITOCEB CEMSTH, IHEProcheperaonue TeXHOI0TH, 36PHOBBIE KYJIbTYPBI

HocranoBka npo6aembl. KOHKYpeHTOCTIOCOOHOCTD CETBCKOXO03SIHCTBEHHON MPOAYKLIIH
onpenensieTcs: e€ ce0eCTOUMMOCTBIO, KOTOPash B 3HAUMTENIbHOW CTEIEeHH 3aBHUCHT OT 3aTpaT Ha
BbIpAIlMBaHUE ypoxkas. B HacTosInee BpeMsi OCHOBHAs JOJIS1 3aTpaT NMPH MPOU3BOICTBE 3€pPHA
NPUXOANTCS HA TIOATOTOBKY IOYBBI K ITOCEBY, KOTOPAsk BKIIFOYAET LENbIH KOMIUIEKC TPYIOEMKUX
U SHEPrOEMKHUX OTIepALIii: BCIAIIKY, CIUIOIIHBIC U MPEANOCEBHYIO KyJIbTHBALNH, OOPOHOBAHUE,
KaTKOBaHWE W Ip. BbIpammnBaHue 3epHOBBIX 32 KJIACCHUYECKUMH TEXHOJOTHSMU B YCJIOBHUSX
CTENMHbIX paiioHOB KpbIMa 1 rora YkpauHsl MpUBOIUT K HEOOOCHOBAaHHBIM noTepsiM. COKpaTHTh
3TH 3aTPaThl MOJKHO MyTeM MPHUMEHEHHs! CEsUIOK JUIsl TEXHOJIOTUH ¢ MUHUMAJIBbHON 00paboTKOMH
MOYBbI W TMPSAMOTO T[OCEBA 3E€PHOBBIX KYJIbTYpP, KOTOpble HE TPeOyIOT TINATENbHOM
NPEIBAPUTENILHOW  MOArOTOBKM mouBbL  OpHAako ans  OOOCHOBAHHMS — TEXHOJIOTHH |
KOHCTPYKTUBHO-TE€XHOJIOTHYECKUX TapaMeTPOB TaKUX CEJIOK MW PAlMOHAJIBHOIO X
arperaTUpOBaHUS C TPAaKTOpaMU HEOOXOAMMO 3HATh KAUECTBEHHbIE U HHEPreTUYECKHE
MOKa3aTeN X padOYnX OPraHoB.

AHAJIM3 TOCJEAHHX HCCIeJ0BaHUil. B pesynbraTte NpPOBENEHHBIX TEOPETHUYECKHX
uccnenoBanuil [1-3] Oblim pa3zpaboTaHbl KOHCTPYKLUH HOBBIX COIIHHKOB M HM3TOTOBJIEHBI HX
SKCIEPUMEHTANIbHBIE 00pasusl [4, 5].

Hens wuccaemoBanusi. OmnpeneneHue B J1aDOPAaTOPHBIX YCIOBUSAX KAaYeCTBEHHBIX H
SHEPreTUYECKHX MOKa3aTeNel Mpeaio’KeHHbIX pabOYNX OPTaHOB.

OcHoBHoI1 MaTepHaJ HCCJIeJ0BAHMS. JlaboparopHsble UCCJIeNOBAHUS
KOMOWHHPOBAHHBIX M JIATIOBBIX COLTHUKOB Ui TEXHOJIOTHH 3HEpro-pecypcocbeperaroiero
NI0CEBa 3€PHOBBIX KYJBTYpP MPOBOIATCS C LENBIO ONMPEIENCHHs PAllOHAIBHBIX NMapaMeTPOB HX
KOHCTPYKLIUH B BBIOOPA ONTUMAJIBHBIX PEKUMOB PaOOTHI.

OcHOBHBIMH 3a7a4aMHu JJAOOPATOPHBIX SKCIIEPHUMEHTOB SIBIISTFOTCSI:

- OIpeaeNieHHe TATOBOTO COMPOTHBIIEHHUS] COIIHUKOB B AHMANa3oHe UX pabovux TiyOuH U
CKOpOCTEH,

- OmpeneNeHue TMoKa3aTeNiell KadecTBa pa3feNKd IO4YBBl COIIHMKaMH (riryOuHa,
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YCTOWYHUBOCTh XOJa B MOYBE, CTENEHb KPOLIEHUS MOYBBI, MOKA3aTENU YIJIOTHEHHs MOYBbI MOJ
COIIHUKAaMU,



- OILIGHKa TOKasarenell BbICEBA CEMSH B NOYBY (rIyOMHA 3a7eNKy, PaBHOMEPHOCTH
BbICEBA TI0 LIMPUHE 3aXBaTa U TIyOWHE 3aJeNIKH, KOJUYECTBO IOCESTHHBIX CEMsH Ha OJXHOM
MIOTOHHOM U OZTHOM KBaJIPATHOM METpE).

B cooTBercTBMM C MNOCTaBAEHHBIMH LEMSMH M 33aJadyaMU IpOrpaMma U METOAUKA
71ab0PaTOPHBIX HCCIIEN0BAHNIN BKIIIOYAET B CeOsl CIEAYIOIINE TTOJIOKESHHUS !

- pa3paboTka yCTpOWCTBa IJIsl ONPEAETCHHs TSArOBOTO COMPOTHBIEHHS MPEIJIOKEHHBIX
COLIHUKOB;

- omnpeneneHue BIIUSTHUS KOHCTPYKTHBHO-TEXHOJOTHYECKHUX napaMeTpoB
SKCHEPUMEHTANBHBIX COIIHUKOB Ha MOKA3aTeNN Ka4yeCTBa Pa3/IeIKU [TOYBbI U BbICEBA CEMSIH,

- oOpaboTka ¥ aHaNMM3 TOJNYYEHHBIX pe3YyJbTATOB HCCIENOBAaHUN C BbIPAOOTKOM
PEKOMEHJALU MO COBEPIICHCTBOBAHUID MPEMJIOKEHHBIX KOHCTPYKLUH COIIHUKOB U HX
BHEJIPEHUIO B IPOU3BOJICTBO.

B cooTrBercTBMM ¢ NpPOrpaMMON 3KCHEPUMEHTOB, [JIs1 MCCIENOBAaHUS HAMNPSKEHHO-
ne(opMHPOBAHHOTO COCTOSIHHSI TIOYBBI M3YUAIOTCSl Takue €€ (PU3MKO-MEXaHMYEeCKHe CBOWCTBA,
KaK BJIAKHOCTb, TBEPAOCTD U eOPMALIMOHHBII MoKa3aTelb [6].

Ilepen mposeneHHeM KaXXAOrO OIBITA MPOBOAMUTCA ONPEACNIEHHE BJIAXKHOCTU IOYBBI
BECOBBIM METOJIOM B IISITHKPATHOH MOBTOPHOCTH Ha ri1yOnHe paboThl COTHUKOB [ 7].

Teepnocte mouBbl onpenensercs TBepaomepom Pesskuna 0.0, ¢ mnockumu
HAKOHEYHHKAMH B MecTax B3sTHA Npo0 Ha BJIAXHOCTh B MSTHKPATHONW IOBTOPHOCTH.
HedopmanoHHBIH TOKa3aTeNnb MOYBbI ONMPENENSETCS B MECTaX B3SITHA NMPOO Ha BIAXKHOCTH B
NSTUKPATHONW TOBTOPHOCTH, TNPH IOMOINM CaMONHMINYINEero mojieBoro npudopa Ha 0Oase
TBepromepa Pepsixkuna 0 10, HakoHeuHnkamu nonycdepuueckoit popmnr [8].

Jlnst mpoBeneHnst UCCIeNOBAaHUN HUCIIONb3yeTCs 1abOpaTOpHasl YCTAHOBKA B IIOYBEHHOM
kaHaise IO® HVYbull VYxkpaunbl «KATY». MHccnenyemble COLIHMKH 3aKpEIUIAIOTCS Ha
MOTIePEYHBIX OallkaX MOJBHXKHOW paMbl paboueil TeNeXKH M YCTAHABJIMBAIOTCS Ha 3aJaHHYIO
ryOnHYy paboThl B MOYBE NPU MOMOINU BEPTHUKAIBHBIX HAINPABJSIOLUINX M JIBYX BHHTOBBIX
MexaHn3MoOB. llpuBon TAroBoll neO&nkM OT ACHHXPOHHOTO JJICKTPOABHUraTeNs ¢ (pa3HbIM
POTOPOM Hepe3 MEeXaHHYECKYI0 KOpPOOKy nepenad MO3BOJSIET IJIABHO PEryjHpOBaTh CKOPOCTh
IBWKEHUS TENEeXKKH ¢ pabouummu opraHamu B mpepenax ot 0,1 mo 2 m/c mepexiroueHueM
CKOpOCTEH KOPOOKHM mepenady U M3MEHEHHEM 3JIEKTPHUYECKOTO COMPOTHUBIICHUS B LIEMH 0OMOTOK
POTOPA BNEKTPOABUIaTENsI MPUBOJA YCTAHOBKH € TIOMOILBIO JKUIKOCTHOIO PEOCTATA.

Jns  ompeneneHus TATOBOTO  COMPOTHBIICHUS HCCIEAYEMBIX pPabOYMX OPraHoOB
pa3paboTaHO H3MEPHUTENBHOE YCTPOWCTBO, UYBCTBUTEIBHBIM 3JIEMEHTOM KOTOPOTO SIBJISETCS
TeH30MeTpuuecknil naTuuk cuibl. OH mpencrasisieT co0oi OBaJbHOE KOJBLO, C 00EHX CTOPOH
KOTOPOrO HaKJIEEHBbI MPOBOJIOYHBIE TEH30CONPOTHUBJICHNUS B BUAE OTPE3KOB TOHKOHM MPOBOJIOKU
araMeTpoM 25-30 MKM, CBEPHYTOH B METIM M HAKJICEHHOW Ha TMOJIOCKE TOHKOH Oymaru. K
KOHIIaM TPOBOJIOKH TIPHUITA€HBI MPOBOJHUKU M3 OOJiee TOJCTOHW MPOBOJIOKH, OHHM CIY)KaT IS
MPUCOENVHEHUST [aTYMKa K HW3MEepUTENbHON cxeme. I[IpOBONOYHBIA [NaT4YUMK C MOMOLIBIO
LEeJUTYJIONIa BCeH Iomanplo OymMard HPOYHO MPHUKIEEH HA TOBEPXHOCTb KOJIbLIA W IPH
HArpy’KeHUHU CHJIOH MOJIydaeT OAMHAKOBbIE C HUM 1e(OpMAaLHHL.

HsMepuTenpHON CXeMOW NPOBOJIOYHBIX CONPOTUBJIEHUMN SBJISIETCST MOCTOBAsl CXema.
Ecnu xombuo nedopmupyercs, paguyc KpPHBH3HBI KOJIbLIA B MECT€ HAKIEHKH JaTYUKOB
usMmenseTcs. 1Ipy 3TOM TEH30CONPOTHUBIICHHS IONYYaloT AepOpMaluy, a, CIeJOBaTeNbHO, U
U3MEHEHUs1 CONPOTUBJICHHUs pa3HBIX 3HAKOB paCTATMBAIOTCA. JlaTUMK NOAKIIOYAaeTCs K
NIePEeHOCHOMY KOMITBIOTEPY depe3 YCHIIUTENb U aHaJoro-unudposoil npeobpasosarens Ha COM-
port (puc. 1).



Pucynox 1 — PabGo4as Temexka ¢ 00pa3sioM COMMHAKA H H3MCPHTCIHHBIM 000y I0BAHHCM

DUKCUPOBAHNE CUTHAJIOB, MOCTYMAKIINX OT JATYHKA, PEATU3OBBIBACTCS C IMOMOIIBIO
crenuanpHON  mporpamMmbl  SuperTermV2.21 ¢ wacroroit  auckpermsaumu 100  ms.
MaremaTtudeckass o0paboTka pe3yJbTaToB m3MepeHui [9] u ux rpadudeckoe MpencTaBicHUe
OCYIIECTBIISIETCS ¢ MCIIOJIb30BaHUEM MporpamMMuoro obecrieuernst Microsoft Excel u MathCAD

(puc. 2).
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PucyHoK 2 - O0mmit BB OKOH ITPOTPAMM C IKCTICPUMEHTAIbHBIMHI JAHHBIMH

JUis yCTaHOBJIEHUsI COOTBETCTBHUSI MEXAY €AMHULAMH LU(POBOHM 3allMCH CHUTHAja OT
JaTYMKA TATOBOTO COMPOTHUBJICHUS U BEJIWYHHON M3MepsieMON CHIIbI MPOBOAMIIACH KATMOPOBKa
U3MEPUTENIBHOTO KOMILJIEKCA MYTeM €ro CTYNEeHYaTOr0 Harpy>kKeHHs C MOCTPOEHUEM
KannOpoBouHOro rpaguka. B amamnazoHe W3MepsieMOro TSTrOBOTO CONMPOTHUBJICHUS MOJydeHa
NpsIMO MPOMOPLMOHANBHAS CBsI3b C MAKCHUMaJbHOM OTHOCHUTENbHOH mnorpewHoctsio 4,17 %

(puc. 3).
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Pucynoxk 3 — KaxmOposounstii rpadux

IIpn omeHke kadecTBa pPa3iEiKH IMOYBbI B JIAOOPATOPHBIX YCIOBUSAX ONPENCISIOTCS
CJIEAYIOIIHE TTOKA3aTEIH:

- ryOnHa 00pabOTKH MOYBHI,

- OTKJIOHEHHE cpeiHel TiyOuHbl 00pabOTKH MOUBBI OT 3aJaHHOM,

- KpPOIIEHUE MOYBBI;

- TnybuHa 0Opo3/ Ha MOBEPXHOCTH 0OPabOTAaHHOM MOYBHI.

I'nybuna o6paboTku MoUBHI onpenensercs 0e3 y4éra BCIyIEeHHOCTH MOYBbL. J{Jist 3TOro
mocie Tmpoxoaa pabodero oOpraHa Ha TOBEPXHOCTb TIOYBBI KIIAAETCS TOPU3OHTAIbHAS
KOOpJAMHATHAsA peiika MEepreHANKYISIPHO HAMpPABICHUIO €ro JBIKEHHs TakK, YTOOBl €€ KOHel
onmpacs Ha HeoOpaboTaHHYO 4acTh MOUBbL | yOnHa 0OpaboTKH MOYBBI 3aMepSIETCsI 1O BCEH
IIUPUHE B3PBIXJECHHOH padoduM OpPraHOM IMOJIOCHI TOYBBI MYTEM TOTPYXKEHHsS INyna a0
HeoOpabOTaHHOTO CJIOS MTOYBBI C UHTEPBAJIOM | CM MO IIMPHHE B COOTBETCTBUU C KOOPAUHATAMU
periku. Tounocte m3mepenuilt £0,5 cMm. PaccTosiHue OT HUXKHEH IpaHM PEVKU OO TOYKHU OMOPBI
HIyna cocTaBjsieT riyonHy oOpaOoTKH MOYBHI 0e3 yuéTa BCIYIIEHHOCTH.

OtxnoHeHne cpenHeil rmyOnHbl 00paOOTKH MOYBBI OT 33aHHOM OINPENeNseTcs IO CIeny
npoxoaa pabovero opraHa U MO IIHPHUHE B3PBIXJICHHOHW MOJIOCHI MOYBBI KaK PAa3HOCTh MEXKIY
(akTHueckoil cpenHel riryOnHONH 00pabOTKH U YCTaHOBOYHOH riyOnHOM 00padoTKH.

Jnsa ompeneneHus riyOMHBI OOPO31 HAa MOBEPXHOCTb OOPaOOTAHHOW IMOYBBI KJIAAETCS
TOPU3OHTANIbHASL peiiKka NMEepPHEeHANKYJSIPHO HANpPaBJICHUIO JBIKEHHs padodero opraHa, |
3aMepsieTcsl JIMHEHKOW pPacCTOsHUE OT HIKHEH TOYkM OOpo3Abl IO HIDKHEH TIpaHu perkH C
TOYHOCTBIO £0,5 ¢M Yepe3 Kakaple 5 CM MO X0y ABIDKEHUS U NIOJACUUTBIBAIOT CPEIHEE 3HAUCHHUE
riyOnHbI 60pO31.

BoiBoablI.

Tak, kak w3MepUTENbHBIH OaJaHCOBBIH MOCT HACTPOEH Ha CpPEOHIOK TOYKY
XaPAKTEPUCTHKH BXOHOTO YCHJIUTENS, XapaKTepPUCTUKa CHUMMETpHYHA U 0e3 rucrepesnca. I1o
MO3BOJISIET TOYHO KanuOpoBaTh HaT4MK 1O 0Opa3noBoMy auHamomerpy. HM3mepeHus mo
MOJIY4eHHBIM 3aBUCHUMOCTSIM, TaKUM OOpa3oM, AAlT (PaKTUYECKHE YCHIIUS, HCIBITHIBAEMBIC
paboyuM OpraHoM.

HoBast mMeronnka, B OTIMYHE OT METOIUKU C MPUMEHEHHEM THAPABIMYECKOrO NaTYHKA,
NO3BOJISIET Pa3BHBATh MH()OPMALIMOHHBIE TEXHOJIOTUH B MEXaHM3AaLMU CEJIbCKOTO XO3SHCTBA.
TensomeTpyudyeckne MaTYUKU OTIMYAIOTCS OOJbIIEH YYBCTBUTENBHOCTBIO M HEOOJBLION
MHEPLMOHHOCTBIO, YTO MO3BOJSIET KOHTPOJUPOBATh HE TOJBKO O0IIee yCHIIne, HO M IETATbHO
OTCII)KUBATh U3MEHEHHE YCHUIIUS BO BPEMEHH.
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IMpencraBicHa METOAMKA JA0OPATOPHUX MOCHIKCHB IPYHTOOOPOOHHX poOOumMX opraHiB Ha 0asi
BHMIPIOBATGHOTO OAaJaHCOBOTO MOCTAa 3 [JPOTOBHMH TCH30JATUAKAMH, IiJCHIIOBAYEM, KOHTPOICPOM 1
TIEPEXOAHUKOM, IO JO3BOJEOE OTPHMYBATH TPa(iKy 3yCHIUII HA MOHITOP1 OOPTOBOTO KOMIT IOTEPA, BCTAHOBJICHOTO
HA CTCH/I B IPYHTOBOMY KAHAJI.

V. Gorobey, V.Moskalevich
Laboratory research method of ploughshares for energy saving technologies for seed sowing bread
grain cultures.

It is given laboratory research method of cultivation work organs on the base of measuring balance bridge

with pellicle tensodigitals, with amplifier, with controller and transition which allow to receive effort chemes on the
monitor of board computer which fixed on the stand in soil canal.
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