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Abstract
Introduction. Obtaining guaranteed high yields of melon crops is possible with full compliance with
all technological operations of their cultivation. One of such operations is weed control [2, 11]. For
this purpose, as weeds appear, crops are cultivated. But during the third and sometimes the second cul-
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tivation, the lashes grow in the aisles so much that when the tractor passes, its wheels are damaged.
Therefore, it is necessary in this case to shift the lashes from the aisle to the axis of the row, and after
the passage of the machine-tractor unit, return them to their place. The most promising tool for per-
forming these operationsis atool for laying and subsequent layout of lashes with an active type work-
ing body, which ensures the movement of lashes on the soil with minimal displacement relative to the
working body. But the calculation of the basic structural and kinematic parameters of the machine is
impossible without knowledge of the basic dimensional-mass and strength parameters of the lashes.
This determines the need for these studies [1, 5]. Object. The objects of the study were plants of three
varieties of watermelon "Crimson Sweet", "Impulse” and "Chill". Materials and methods. The de-
velopment of the technological process and design of the machine, the work of which is associated
with the impact on the processed agricultural materials, should be based on knowledge of their physi-
cal and mechanical properties, which determine its ability to resist deformation and destruction. This
was pointed out by academicians Goryachkin V. P., Zheligovsky V. A., Listopad G. E. and a number
of other scientists involved in the development of technological processes for agricultural production
and new machines for their implementation.In experimental studies, both a general methodology was
used, and in some cases a private methodology was developed. This was due to the fact that melon
plants have a wide variety of physical and mechanical properties, which required the devel opment of
both special equipment and devices, as well as features of measuring the required values. The research
results were processed using mathematical statistics methods and presented in the form of tables and
graphs [6]. Results and conclusions. The conducted experimental studies made it possible to deter-
mine the main strength and size-mass val ues of watermelon lashes, which are necessary for calculating
the parameters of the working body of the active type of tool for laying-laying lashes.
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PE3YJIbTATBI DKCIIEPUMEHTAJIBHBIX UCCJIEJOBAHUHU
P®U3NKO-MEXAHUYECKNX CBOVCTB IUVIETEA BAXUEBBIX KYJIBTYP

M. H. IHalIPOBl, OOKMOp MexHu4ecKux Hayx, npogeccop
A. B. CeIIOBl, KaHOUuoam mexHu4eckux Hayx, 0oyeHm
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B. E. BeplIbIIIIeBZ, 00KMOp MeXHUYeCKuUxX HayK, npogeccop
JI. A. Hexopoumes', dokmop mexuuueckux nayx, npogeccop

'®IBOY BO Bonzozpadckuii TAY
2. Boneoepao, Poccutickas @edepayus
2@I'BOY BO Poccuiickuii 2ocydapcmeennviti azpaphviti yrusepcumem — MCXA um. Tumupsizesa
2. Mockea, Poccuiickas @edepayus

AKTyanabHOCTh. [lonyyeHnne rapaHTUPOBAaHHBIX BBICOKMX ypOXKaeB 0axdeBbIX KYJIbTYp BO3-
MOJKHO IIPH MOJIHOM COOJFOJICHUU BCEX TEXHOJOTHYECKUX omepainuii ux BozjenbiBanus. OnHON u3
TaKHUX OIepalnuii siBisgeTcss 60prda ¢ COPHON pacTUTENBHOCTHIO. C 3TOW LETbI0 MO0 Mepe MOSBICHUS
COpPHSKOB NPOBOJUTCS KyJbTHBAIMs NoceBoB. Ho mpu mpoBeneHuM TpeThel, a MHOTAA U BTOPOH
KyJIbTHUBAIIMH TUIETH Pa3pacTaloTCs B MEXKIYPAIbAX HACTONBKO, YTO MPH MPOXOJIE TPAKTOpa MoBpe-
XKJarTcs ero kojecamu. IlosToMy HE00XOAMMO B 3TOM cilydae CMECTUTh IUIETH C MEXIYpsAIbs K
OCH pAIKa, a TIOCJIe MPoX0/ia MAITMHOTPAaKTOPHOTO arperara BepHyTh X Ha mecTo. Haubomnee nep-
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CIEKTUBHBIM IS BBINIOJHEHHUS STHUX ONEpalyil SBISETCS opyaue A YKIAAKH M TOCIeayromei
packiagky mieteld ¢ paboyMM OpraHoM aKTHBHOTO THIIA, KOTOpOe OOecledynBaeT MepeMelieHHe
IUIeTeH Mo MOYBE ¢ MUHUMAJIBHBIM MX CMEIIEHHEM OTHOCHTENBHO pabouero oprana. Ho pacuer oc-
HOBHBIX KOHCTPYKTHUBHBIX W KMHEMaTH4ECKHMX [IapaMeTPOB MalIMHbI HEBO3MOXXEH 0€3 3HaHMS OC-
HOBHBIX Pa3MEpPHO-MAacCOBBIX W TMPOYHOCTHBIX MapaMeTpoB IUIeTed. OTUM U O0O0YCIOBIMBAETCS
HEO0O0XOAMMOCTh NaHHBIX HcciaenoBaHui. O0bekT. OOBEKTOM HMCCIENOBAaHMA SBISINCH PACTCHUS
Tpex copToB apOy3a — «Kpumcon Ceury, «Mmmynsc» n «Xomogok». MaTepuanabl 4 MeToabl. Pa3-
paboTKa TEXHOJIOTHUYECKOTO MpoIecca M KOHCTPYKIUHN MaIINHbI, paboTa KOTOPOH CBS3aHa C BO3JE -
CTBHEM Ha 0oOpabaThIBacMbIe CENBCKOXO3SHCTBEHHbIC MaTepHallbl, JOJDKHA OCHOBBIBATHCS Ha 3HA-
HUM UX (QHU3UKO-MEXaHWYECKUX CBOMCTB, KOTOpblE OOYCIOBIMBAIOT €r0 CIOCOOHOCTH COIPOTHB-
TATHCA Ae(OPMUPOBAHHIO U pa3pymieHuto. Ha ato ykassiBanu akagemuku ['opstaxun B. 1., XKemn-
roBckuid B. A., Jlucroman I'. E. u psin Ipyrux ydeHbIX, 3aHUMaBIIMXCS Pa3pabOTKON TEXHOJIOTHY e-
CKHX IPOLECCOB AJISI CEIbCKOXO35MCTBEHHOr0 MPOU3BOACTBA M HOBBIX MALIUH I UX PEalu3aliu.
B skcnepruMeHTanbHBIX UCCIEA0BAHUIX HCIIONB30BAIach Kak 00mas METOIUKA, TaK U B OTAEIbHBIX
cily4asx pa3pabaThiBajiaCh 4acTHas METOJWKA. DTO OBLIO OOYCIOBJICHO TEM, YTO PAaCTCHHUs Oaxue-
BBIX KYJIbTYyp 00Ja/1al0T OOJBIINM pa3zHooOpasueM (PH3MKO-MEXaHHUECKUX CBOMCTB, UYTO MOTPeOO-
BaJl0 pa3pabOTKH KakK CIEeNHaIbHOTO 00OpYAOBaHHUA W MPUOOPOB, TaK M OCOOCHHOCTEH M3MEpEHUs
TpeOyeMbIX BelW4HH. Pe3ynbraThl uccieaoBaHuil ObUTH 00pabOTaHBl ¢ MCIOJIB30BAHUEM METOJIOB
MaTeMaTUYeCKOW CTATUCTUKH M MPEACTABICHBI B BUJE TaOomuIl U rpagukoB [6]. Pe3yabTaTsl U BbI-
BOJAbI. [IpoBeneHHBIE SKCIIEPUMEHTAIBHBIEC HCCIIE0BAHUS [T03BOJIMIM ONPEACIUTh OCHOBHBIE PO Y-
HOCTHBIE U Pa3MEPHO-MACCOBBIC 3HAUCHUS IJIETeH apOy30B, KOTOpble HEOOXOIUMBI I pacuera na-
pameTpoB pabouero oprana akTHBHOT'O THITA OPYAUS JJIsl YKIAJAKU-PACKIAAKH TIIETEH.

Knrouesvie cnosa: baxuesvie Kynibmypbsl, mexHojiocuu 6030€bl8AHUSL DAXYEBIX K)YJ/1b-
myp, nponoJjika 6axll€8blx, KyJlemueayus noceeoes.

Huruposanue. [lanpos M. H., Cenos A. B., MapteHoB U. C., bepasimes B. E. PesynbTars! skcne-
PUMEHTAJIbHBIX MCCIECAOBAHUN (PU3MKO-MEXaHMYECKUX CBOMCTB IUIETeH Oax4eBBIX KyNIbTyp. HM36e-
cmust HB AVK. 2023. 4(72). 460-470. DOI: 10.32786/2071-9485-2023-04-46.

ABTOpCcKHii BKJIaA. Bce aBTOpbI HACTOAIIErO MCCIEIOBAHHS NPUHUMAIH HEMOCPESACTBEHHOE YJacTHE B
IJIaHUPOBAHNH, BBIIIOJIHCHUU U aHAJIN3C SKCIICPUMCEHTA, O3HAKOMMWJIMCh C OKOHYATCJIbHBIM BAPpUAHTOM CTa-
THU ¥ OJI00PHIIH €TO.

KoH¢ummKT MHTepecoB. ABTOPHI 3asBIISIIOT 00 OTCYTCTBUH KOH(INKTa HHTEPECOB.

BBeaenue. baxyeBoACTBO — O7jHA U3 BAKHEMIIUX OTPACIIECH CENBCKOXO3SIMCTBEHHOTO
npousBojcTBa B HuxHem [loBommkbe u psae aApyrux peruoHoB Poccuu. [lonyuenue rapantu-
POBAHHBIX BBICOKHX ypOKaeB 0ax4eBBIX KYJIbTYP BO3MOXKHO MPU MOJIHOM COOTIOJCHUH BCEX
TEXHOJIOTMYECKUX orepanuil ux Bo3aenbsiBanus [12, 14]. OqHoil U3 Takux onepauui sSBisieTcs
0oprba ¢ copHOl pacTUTenbHOCTHIO [ 1, 2]. bruonorudeckas 0COOEHHOCTh OaX4YeBBIX KYIbTYpP
3aKJIFOYAeTCs B TOM, YTO TOCJIE BCXOJOB (hOPMHUPOBAHHME KOPHEBOH CHUCTEMBI, U COOTBET-
CTBEHHO, CTEOJIeH, NAeT 3HAYUTEIHLHO MEJIEHHEE, YeM POCT COPHSIKOB. DTO BEAET K yrHETe-
HUIO0 0aX4eBBIX, PA3BUTHE PACTECHHUI MOXKET MPAKTUYECKH MpeKpaTtuthes. [loaTomy 6oprba ¢
COpHSIKaMH SIBJISIETCSI BaYKHEHIIIEH onepainyeil mpyu Bo3AeTIbIBaHUN 0axueBbIX KynbTyp. C 3TOi
LEJIbI0 IO MEpE MOSIBJICHUS COPHAKOB MPOBOAMTCS KYJIbTUBALIMS MOCEBOB [4, 5, 7, 9, 10, 13].
Ho npu npoBenenun tpeTheit, a MHOTAA U BTOPOU KyJIbTUBALMU TUIETH Pa3pacTalOTCs B MEXK-
IypAIIbSIX HACTOJIBKO, YTO MPH MPOXOJE TPAKTOpa MOBPEKIAIOTCS €ro KojecaMu. [loatomy B
JTAHHOM ClIydae HEOOXOIMMO CMECTUTH TIETH ¢ MEXKIYPAIbs K OCH PSAAKA, a TOocie Mpoxoaa
MaIIMHHO-TPAKTOPHOTO arperata BEpHYTh MX Ha MecTo. llpu ucmonb3oBaHUM 0ax4yeBOTO
kynbTuBaropa KHb-5,4 nns cmemenus mierei nepes KojiecaMu TPAKTOpPa yCTaHABIMBAIOTCS
BXOJISIIIME B KOMIUIEKT KYJIbTHBATOpa MACCUBHBIE IUIETEOTBOAB.. HO OHM HE MOBpE)IAIOT
IUIETh, €CIIM OTBOJAUTCS TOJNBKO ee BepmuHa aiuuHoil 0,2...0.3 metpa. Ilpu Gonbueit amune
MOBPEXKIAEMOCTh IUJIETEH PE3KO BO3PACTAET, TAaK KaK IMPOUCXOJUT UX 3aXJIECT BOKPYT ILIe-
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teoTBoza. [lo3TOMy GoJiee MEepCHEeKTUBHBIM SIBJISETCS OpYyIUe Ul YKIAAKU U MOCIEAYOUIeH
pacKJIaJKM IUieTed ¢ paboYMM OpraHOM aKTHUBHOI'O THIIA, KOTOPBIM MepeMellaeT IIETH IO
IIOYBE C MUHUMAJIbHBIM UX CMEIEHUEM OTHOCHTEIbHO pPabo4yero opraHa, yem obdecrednBas
MX MUHHUMAaJIbHOE NOBPEXACHNUE IIPU BBIIIOJHEHUH ONEPALUI YKIIAJKU U packjIaaku [2].

Martepuanbl 1 MeToAbl. Pa3paboTka TEXHOJIOTHYECKOTO MPoLecca U KOHCTPYKIHH
MalluHbl, paboTa KOTOpPOH CBsi3aHa C BO3JEHCTBHEM Ha 00pabaThIBaeMBIH CEIbCKOXO3sii-
CTBEHHBII MaTepua, JODKHA OCHOBBIBATHCS HA 3HAHUM €T0 (PU3MKO-MEXaHUYECKUX CBOMCTB,
KOTOpbIE OOYCIIOBJIMBAIOT CHOCOOHOCTh MaTepHaja CONPOTHUBISATHCS J1€(OPMHUPOBAHUIO U
paspymenuto. Ha 3to ykaspiBanu akagemuku ['opstukun B. I1., XKenurosckuit B. A., Jlucto-
nan . E. u psig Apyrux ydeHbIX, 3aHUMABIIAXCS Pa3pabOTKON TEXHOIOTHMYECKHUX MPOLECCOB
JUTSL CEJIbCKOXO3SIMCTBEHHOTO MTPOU3BOICTBA M HOBBIX MAIIWH JJIA UX peanu3aiui [3, 8].

[Tpu pa3paboTKe TEXHOIOTHYECKOTO MPOoIecca M KOHCTPYKIIMH OPYIuUs ISl YKIAJAKH U
packianku IieTed 0axueBbIX KYJIbTYp, U B IEPBYIO ouepelp IieTeil apOys3o0B, ¢ pabounMu
OpraHaMM aKTHUBHOTO THIIa BO3HUKJIA HEOOXOJUMOCTb M3YYEHHUS MPOYHOCTHBIX U YIPYTUX
CBOMCTB IUIeTEH, KO3(PPUIMEHTOB TpEeHUs U psAAa APYTrUX CBOMCTB. B 3KkcneprMeHTalbHbIX
UCCJIEJOBAHMSIX MCIOJIb30BAJIaCh KaK O0Iasi METOJIMKA, TaK U, B OTIEJBHBIX CIydasx, pa3pa-
OarpiBajiach 4acTHast MeToAuKa [6]. ITo ObUIO O0YCIOBICHO TEM, YTO PACTEHHs 0ax4eBBIX
KYJIBTYp, KaK 1 MHOTHE JIPYTHE CEIbCKOXO03SIICTBEHHBIE KYJIbTYPBI, 00JIaJat0T OOJIBIINM pa3-
HOOOpa3ueM (QHU3NKO-MEXaHUYECKUX CBOMCTB, YTO MOTPeOOBai0 pa3pabOTKH KaK CHEIHab-
HOTO 00OpYZOBaHHS M MPHOOPOB, TaK M OCOOEHHOCTEH M3MEpEeHHs TPeOYEMBIX BEIWYHH.
DKcrepruMeHTabHBIE MCCIEIOBAHUS BEJIMCh HAa TPEX coprax apOy30B pPa3HOTo Cpoka co3pe-
BaHus: panHero — Kpumcon Cur, cpegnero — MiMnynbc, U mo3gHero — XoJo/10K.

PesyabTaTsl U 00cy:kaeHue. B nepByro odepenp ObUT ONpeaeeH KpUTHUECKUH paauyc
u3ruoa mietn Ryp,., TO €CTh TOT MUHUMAJIBHBIM paJnyCc W3ruoda IJIETH, IIPU KOTOPOM HE Hapy-
IIaeTCsl €e BHYTPEHHss cTpyKTypa. OH HEOOXOIUM NpU ONpeAETIeHUU MapaMeTpoB padouero
oprasa IJIeTeyKJIaJuriKa, 00ECIIeYHBAIOILIETr0 MepeMEIIeHHE TUIETH 03 ee MOBPEXKICHHSL.

JlaHHbIi MapamMeTp ONpeaesyics B TPEX TOUKAX IJIETH: BEPILINHA, CEpeHa U HAa4yaJlo
(y xopHeBoil meiikn). CTaTucTUUECKUE XapaKTEPUCTHKH, MTOJIyYE€HHbIE MTociie 00paboTKH pe-
3y/bTATOB, MpeacTaBieHbl B Tabnuie 1. OueHka CylecTBEHHOCTH Pa3HOCTU CPEAHMX 3Haue-
HUH Ry,. 1o t-xpurepuro CThrozieHTa MOKa3bIBACT, YTO AN IUIETeH JUIMHON 10 1,5 MeTpoB
pasHOCTh 3HaueHHi R, 1Mo mmHe He cymecTtBeHHa. Ilpu Oonbiueil mHe mierei sTa pas-
HOCTh YK€ CTAHOBUTCS CYIIECTBEHHOM. ITO 00YCIOBIEHO T€M, UTO CTeOeb CHaYaia y KOpHS,
a3aTeM U B Cepe/IMHE CTAaHOBUTCS OOJiee YIPYTUM 3a CUET YBEIMUYEHUS! B HEM CYXMX BEIIECTB.

Tabnuua 1 — 3HaueHne KpUTHYECKOTO paguyc u3ruba mietu Ry,
Table 1 - The value of the critical bending radius of the whip R,,

Jnuna CraTHCTHYECKHE XapPAKTEePUCTHKH
JIeTH, M X, MM | 0, MM | V,% | Oz, MM | 0% % | X +ts0%
Bepmmnza mietun
0,5...1,0 21,2 1,03 4.8 0,11 05 21,2+0,2
1,1...1,5 214 0,9 4,3 0,09 04 21,4+0,2
>15 21,8 1,06 4,9 0,11 0,5 21,8+0,2
CepenyHa et
0,5...1,0 14,3 0,88 6,2 0,1 0,7 14,3+0,2
1,1...1,5 14,3 0,93 6,8 0,1 0,7 14,6+0,2
>1,5 15,3 1,01 6,8 0,1 0,7 15,3+0,3
Hayvano metu
0,5...1,0 9,0 0,84 9,2 0,09 1,0 9,0+0,2
I,1...1,5 9,2 0,80 8,9 0,09 0,9 9,2+0.15
>1,5 9,7 0,90 9,8 0,1 1,0 9,7+0,2
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B npouiecce nepemernieHus mietu paboyuM OpraHoM OpyIusi BOSMOXKEH U APYroil BUJ
ee MOBPEXJICHHUS — 3TO WIHM BBIACPIHBAHUE IIJICTH U3 MOYBHI (TepeOJICHUE), UITH €€ OTPBIB OT
kopHs. [loaToMy 3HaHME ITHX MapaMeTPOB TaKXKe SIBJISIETCS OUYEHb BAXKHBIM IpU pa3padoTKe
KOHCTPYKLUU pabouero opraHa IieTeyKkiaaquka.

Py Po i1y
140 +
120 4
100 +
BO o
60 o

40 o

i] T i T

o 0,5 1 1,5 2 2,5 Lm

Pucynok 1 — 3aBucMOCTD ycuiwst TepeOIeHHS U OTPHIBA TUIETH OT €€ JIUHBI:
1 —ycunue tepebieHus; 2 — ycuiane OTpbIBa
Figure 1 — The dependence of the pulling force and the separation of the whip on its length:
1 - pulling force; 2 — the separation force

Kak yxe orMedanoch, B IIPOLIECCE PA3BUTHUS PACTEHUSI MEHSETCS] BHYTPEHHSISI CTPYK-
Typa IJIETH, YTO BEJET U K U3MEHEHHUIO €€ IPOYHOCTHBIX XapaKTepUCTHK. Taxxke mapasienb-
HO MJIET ¥ pOCT KOPHEBOU cucTeMbl. Ha 3Tu mapameTpsl BIMseT U TUI OYBBL. OIBITH IPOBO-
JIMJIUCH Ha CYTIECYAHBIX IT0YBaX BBIKOBCKOrO paioHa.

O06paboTka pe3yabTaTOB MPOBEJEHHBIX HKCIEPUMEHTOB MMO3BOJIMIIA ONPENEINUTh KOP-
pensiMoHHbIe 3aBUCUMOCTH ycunus tepednenust P.(H) u ycunus orpsiBa ot kopus P, (H) B
3aBHCUMOCTH OT JUIMHBI IUIeTH L (M), KOTOpBIE ONMUCHIBAIOTCS CAEAYIOIIUMHU YPABHEHUSIMHU:

P, =72,4L%%
P,=10°L(4 +8L)*

[IpencraBieHHble Ha pucyHke 1 rpa@uky 3THX 3aBUCHUMOCTEH MOKa3bIBaIOT, YTO IO
JUIMHBI 11eTd 1,3 M MpOUCXOAUT €€ BBIJEPIMBaHUE U3 MOYBBI, a MpU OOJIbLICH JUIMHE UAET
OTPBIB IJIETH OT KOPHSI.

Eme ogHuM mapaMeTpoMm, BIMSAIOIIMM Ha MOBPEXKICHUE IJIETH, ABIISIETCS €€ CONpO-
THBJICHHE TIPU MTepEMENIEHUH 10 NouyBe. OMBITHI MPOBOAMIIACH HA MPEABAPUTEIBHO MPOKYIIb-
TUBUPOBAHHBIX Y4acTKaX MOCEBOB 0AXYEBBIX KYJBTYpP, YTOOBI MCKIIOUUTH BIMSHUE HA TOT
napaMmeTp COpHOM pacTuTenbHOCTH. [lomydeHHble pe3ynbTaThl peicTaBiIeHbl B TabauLe 2.

Tabnuna 2 — OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKH TIPH OTpeieieHun koddduirenta
COIPOTHUBJICHUS IICPEMCILCHUSA TIJICTU 110 ITOYBEC
Table 2 — The main statistical characteristics in determining the coefficient of resistance of the
movement of the whip on the soil

Copr CTaTHCTHYECKHE XaAPAKTEPUCTHKH
X c V,% O3, 0% %
Kpumcon Cut 0,98 0,07 7,1 0,01 0,7
Nmnynsc 0,97 0,05 4.6 0,01 0,6
Xomomok 11 0,06 6,3 0,01 0,9
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OrneHka CyIIeCTBEHHOCTH Pa3HOCTU KO3 (duUIlMeHTa CONMPOTUBICHUS AJsi BCEX TpeX
COpPTOB OKa3ajiach HecyliecTBeHHOM. [loaToMy Ha noBepuTEILHOM YpOBHE 5% €ro 3HaueHue
HaxoauTcs B npexaenax 0,97...1,1.

B nporuecce pa3Butusi pacTeHUs] MEHSETCS HE TOJIBKO JUIMHA IUIETH, HO U €€ Macca 3a
CYET IMOSBJICHUS IUIETEHl BTOPOrO M MOCIEIYIOMIMX MOPAIKOB. AHAINU3 PE3yJbTaTOB OMBITOB
IIO3BOJIMJI BBIIBUTH KOPPEJIIUMOHHYIO CBSA3b MEXKIY MAacCou IUIeTH U ee JIMHOM. Ho oxasa-
JIOCh, YTO €€ BUJ 3aBHCHUT OT JUIMHBI IJIeTH. Tak, Ams mieTei AnuHoi 10 1 MeTpa ypaBHEHHE
perpeccuy HOCHT MPSIMOJMHEHHBIN Xapaktep (kodddunumeHt koppensiuu I = 0,99) u umeer
CIEAYIOIIUNA BU

M =0,06L + 0,02.

Hns mnereit nounoit 1,0...1,5 MeTpa 3aBUCMMOCTh TaKK€ HOCUT MPSIMOJIMHEHHBINA Xa-
paxtep (ko3¢ unpent koppemsiuuu I = 0,91), Ho UMeeT BUL

M =0,11L+ 0,01.

Janbiie xapaktep 3aBUCUMOCTH MEHSIETCS, OHa CTAHOBUTCS KPUBOJMHEUHOMN (KOppe-
asuoHHoe oTHouieHue 1 = 0,97) u onuckIBaeTCs BHIPAKEHUEM

015 +0,07.

T 1+ 1033.25-2,34L)

I'padukm naHHBIX 3aBUCUMOCTEN MIPE/ICTABIEHBI HA PUCYHKE 2.

Me=10- kr

20 4

15 -
2 e
, -

10 < ..;__...

'.... - = #..l'
5 o= -l ] \ | |
1

I 05 06 07 08 09 1 1,1 1,2 1,3 14 15 16 1,7 18 19 Lm

Pucynok 2 — Pacnipenenenue Macchl IIeTH 0o Ayune: 1 — aiuna mwiet 1 M; 2 — anuHa mietu 1,5 Mm;
3 — IMHA IJIETH 2 M
Figure 2 — Distribution of the weight of the whip along the length: 1 — the length of the whipis1 m;
2 —thelength of the whip is 1.5 m; 3 — the length of the whipis2 m

IIpy mepeMelnieHnH IJIETH B HAYaJIbHBII MOMEHT IPOUCXOJIUT yIApHOE B3aUMOJEH-
CTBHE paboyero opraHa ¢ IieThlo, 4YTO MOXKET MPUBECTHU K €€ 1ehopMaIi B MECTE KOHTAKTA.
[ToaToMy Ba)xHO 3HATh BJIMSHHE CTENeHU Aedopmanvy IUIETH Ha ee AajlbHedmmii poct. B
ATHUX OMBITaX OLEHMBAJICS MPUPOCT IUIETEH 3a CYTKU pa3HOW CTereHH JedopMariuu mo cpas-
HEHUIO ¢ KoHTposeM. ['paduku, onpenensomye BeIMUNHY MPUPOCTa MIETH B 3aBUCUMOCTH
OT OTHOILIEHHS ITyOWHBI PACIpOCTpaHeHus AeopMa K IUaMeTpy IUIeTH, MPEICTaBICHBI
Ha pUCYHKE 3.

465



sdokkk H3BECTHS +xxkk

HH>XHEBOAXCKOIO ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE TIPOPECCHOHAABHOE OBPA30BAHHE

N 4 (72), 2023

(s, H=¢

1] T
15 30 45 &0 75 B

Pucynok 3 — 3aBHCHMOCTB TOIYCTUMOTO yIAPHOTO UMITYJIbCA OT yTiia yaapa (’KeCTKOe KperyIeHHe
IJICTH, TUaMEeTp mayiblia 5 MM): 1 — BepIiuHa WIeTH; 2 — CepeIMHa IUIETH; 3 — HayaJlo TUIETH
Figure 3 — The dependence of the permissible shock pulse on the angle of impact (rigid attachment
of the whip, finger diameter 5 mm): 1 — thetip of the whip; 2 — the middle of the whip;

3 — the beginning of the whip

W3 HUX BUJHO, YTO TIPU OJMHAKOBOW JedopMaluy MPUPOCT 3aBUCUT U OT MECTa ITOU
nedopmaruu. [IpupocT ymMeHbIIaeTcs o Mepe CMEIIeHUsT MecTa aedopMaliiy OT BEPIIMHBI K
KopHIO0. Ecnii mpuHSATH, 4TO MPUPOCT Ae(POPMUPOBAHHOM MIIETH JOJKEH OBITH HE MeHee 95%
[0 CPAaBHEHMIO C KOHTPOJIEM, TO JIOMyCTUMas ri1yOuHa nedopMaluu J0JKHA ObITh MIJIETH HE
Oonee: ms BepunHbl — 0,25, mist cepenunsl — 0,151 Hayana — 0,1 BeTMunHBI ee AUaMeTpa.

Benuunna »tux aedopmanuii 3aBUCUT OT 3HAYEHHWM yIapHOW HArpy3KHd W OT MPOU-
HOCTHBIX CBOWCTB TUIETH. 3HAHUE 3TUX MAapaMETPOB SBISIETCS OCHOBOM IMPHU OMPEEICHUN K-
HEMaTHYECKHUX MapaMeTpoB pabouero opraHa riaeTeykiIaaquKa.

Ormpenenenue qOMyCTUMOM yIapHOM Harpy3KH OCHOBBIBAETCS HA KIIACCHUECKON TEOPUH
yzapa, COrJIaCHO KOTOPOW HMITYJIbC, KOTOPBIM XapaKTepU3yeTcsl ynap, paBeH MO MOAYJI0 U
HAIPaBJICHUIO U3MEHEHUIO KOJIMYECTBA JBUKCHHS TOUKU M ONIPEIEISIETCS U3 BhIpaskeHus [ 3]

t
G=mv-— mvozfO Fdt,
rae V U Vo — CKOPOCTH TOYKH B KOHIIE M Havdase yaapa, F- cuna ymapa.

Kpome Toro, npu ogHOM M TOM K€ 3HAYEHUH YJApHOTO MMITYJIbCA Ha BEJIUYMHY Je-
dbopMaruu TakKe BIUSIOT IUIONIA/lb KOHTAKTa IJIETH M paboyero opraHa M yrojl Mexay Iie-
TBIO U HallpaBjieHHEeM yzapa. [lonydeHHble JaHHBIE TOKA3BIBAIOT, YTO MAaKCUMAJIBHOE MOBpE-
JKIEHUE TUIETh MTOJIy4aeT MpU yIiie paBHOM 90°. Mo [UIMHE IIIETH MEHBIIE BCErO OHA nedop-
MUpPYETCs y HayaJla, @ MAKCHUMaJbHO Yy BEpIIMHBL. Takke 0Ka3ajaochk, 4YTO AUAMETpP Nasblia pa-
0oyero opraHa Majo BIIMSET Ha BEIMUYMHY Aedopmaluu, Tak JUIsl MalbLEB JUaMETPOM OT 5
MM 710 15 Mm 1 mipu yrimax ot 45° 10 90° moBpekaeMocTh mpakTHYeCKH onHaKoBa. Takke
OBLIO BBIABJICHO, YTO IMOBPEKIACMOCTb 3aBUCUT U OT (i)I/IKC.’:‘lIII/II/I mnetu. OHa BBIIIIC, €CIIH
T1eTh 3aUKCUPOBAHA M Y KOPHS U y BEPIIMHBI, YEM B ClIydae, KOr/ia BEpUIMHA CBOOOHA.

C y4eroM 3THX JaHHBIX U BBIIICIPUBEICHHBIX JAHHBIX IO JOMYCTUMON aedopMaiuu
Pa3IMYHbIX YYAaCTKOB IICTH ObBLIH pacCuuTaHbl 3HAYCHUA JOITYCTUMOI'O YAAPHOI'0 UMITYJIbCa
JUI pa3HbIX YYacTKOB IJIETH B 3aBUCUMOCTH OT YIJIa HAalpaBJICHUs yAapa U JuaMeTpa naibla
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pabouero oprana (pucyHok 3, 4, 5). [l nanpHEHIIUX pacyeTOB KHHEMATHUECKUX MapamMeT-
poB pabodero oprana HEOOXOAMMO OpaTh MUHUMAIILHOE W3 3THX 3HaueHWid. Kak BuIHO U3
rpadukoB, MUHUMAJIbHOE 3HAYEHHE IOMYCTUMOIO yIapHOTO uMMyibca paBHO 1,8 Hec mis
BEPIIMHBI KECTKO 3aKPEIICHHOH TUIETH, B TOM Cilydae, KOrja JruaMeTp majiblia pabodero op-
raHa paBeH 5 MM, a HallpaBJICHUE y/iapa MepHeHIUKYISIPHO TUIETH.

G,H+*¢

ﬂ T ]
15 30 45 60 75 p

Pucynok 4 — 3aBHCHMOCTB TOMYCTUMOTO yIAPHOTO UMITYJIbCA OT yTJia yuapa (KperieHHe OHOTO
KOHIA IJICTH, JUAMETP Majiblia 5 MM): 1- BCpLINHA IUICTH; 2— CcepeaArHa IJICTH, 3 — Hayvano IIeTH
Figure 4 — The dependence of the permissible shock pulse on the angle of impact (fastening
of one end of the whip, finger diameter 5 mm): 1 — thetip of the whip; 2 — the middle of the whip;
3 — the beginning of the whip

(z,H*¢c

15 30 45 G T3 p

PI/IC}’HOK 5 — 3aBUCUMOCTD A0IyCTUMOI'0 YAAPHOI'O UMITYJIbCA OT yIJia ydapa ()KGCTKOG KpCTJICHUC
IJIETH, CepearHa TIeTH): 1 — nnaMeTp manbia 5 MM; 2 — nuaMmeTtp naibia 10 mMm;
3 — muameTp nanbia 15 MM
Figure 5 — Dependence of the permissible shock pulse on the angle of impact (rigid plate attachment,
middle of the plate): 1 — finger diameter 5 mm; 2 — finger diameter 10 mm; 3 — finger diameter 15 mm
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BeiBoasbl. [IpoBeneHHbIe SKCIIEpUMEHTAIBHBIE UCCIIEN0BAHUS O3BOIMIN ONPEAECTUTH OCHOB-
HBbIE MIPOYHOCTHBIE XaPaKTEPUCTHKH IUIeTel apOy30B, 3HAYCHHE KOTOPHIX HEOOXOOMMO AJIS pacdera
KOHCTPYKTHUBHBIX 1 KHHEMAaTHYECKUX MTAPaMeTPOB OPYIUS ISl YKIAJAKH U PACKIIAJKH TUIETEH.

YcTaHoBNEHO, YTO HaWOOJbIIIee 3HAYECHHE KPUTUIECKOTO pajnyca U3rubda OyJeT y BepIInHbI
wietH (21...22 MM), a MUHUMaNbHOE 3HaYeHue OyzaeT y Hadana mwieTd (9...10 mm). [loxydenHsie 3a-
BHCHMOCTH TIOKA3bIBAIOT, YTO JI0 JJIMHEI TUIeTeH 10 1,3 M IIIeTh He OTphIBaeTCA OT KOPHS, a BBIIEPTH-
BaeTcs u3 mouBkl. [Ipu Oompled muHE yKe WAET OTPHIB IUIeTH. YNCIeHHbIe 3HaUYEHHUs 3TOTO Mapa-
MeTpa paBHbl ipu JuyiuHe mietu: 0,5 m —40...50H, 1,0 m—75...80 H, 1,5 m - 100...110 H.

3HaueHue JIOMYCTUMOTr0 yIapHOTO UMITYJIbCa, MPU KOTOPOM IPHUPOCT IUIETH TI0 CPABHEHUIO C KOH-
Tponem Oyzer He MeHee 95%, paBHO 1,8 H ¢ a1 BepIIFHBI JKECTKO 3aKPEIUICHHON IIIETH, B TOM CiIydae,
KOT/Ia IaMeTp Taibiia pabovero oprana paBeH 5 MM, a HallpaBJIeHHE yaapa NepIeHIUKYISIPHO TUIETH.

IlomyuyeHs! ypaBHEHHsI 3aBUCUMOCTH Macchl IJIETH OT €€ JUIMHBI. DTa 3aBUCUMOCTh MPAMOJIHU-
HelHast pu amuHe wieTw 10 1,5 MetpoB. Ilpu Gospieit auHe 3aBUCUMOCTD YK€ HOCUT KPHBOJIHHEH-
HBII Xapakrep.

Conclusions. Experimental studies made it possible to determine the main strength character-
istics of watermelon braids, the value of which is necessary for calculating the structural and kinematic
parameters of the tool for laying and laying the braids.

It was established that the largest value of the critical bend radius will be at the vertex of the
string (21... 22 mm ), and the minimum value will be at the beginning of the string (9... 10 mm). The
obtained dependencies show that up to the length of the lashes up to 1.3 m, the lash does not break
away from the root, but pulls out of the soil. With alonger length, the lash is already breaking away.
The numerical values of this parameter are equal with the length of the string: 0.5 m —40...50N, 1.0 m
-75...80N, 1.5m-100... 110 N.

The vaue of the permissible impact pulse a which the growth of the lash in comparison with the
control will be at least 95% is 1.8 N ¢ s for the top of the rigidly fixed lash, in the case when the diameter of
thefinger of the working member is5 mm, and the direction of impact is perpendicular to the lash.

Equations of dependence of lash mass on its length are obtained. This dependence is rectilinear
with astring length of up to 1.5 meters. In case of alonger length, the dependenceis aready curvilinear.
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Theresearch was carried out within the framework of the scientific and technical program of the
Ministry of Agriculture of the Republic of Kazakhstan for 2021-2023 BR10764977 " Devel opment of
moder n technologies for the production of dietary supplements, enzymes, starter cultures, starch,
oils, etc. in order to ensure the development of the food industry*

Summary
According to the results of biomedical studies, it was found that the consumption of vegetable oil with
a reduced content of glycidyl esters and standard vegetable oil leads to unidirectiona changes in the
body of laboratory animals — the relative weight of the liver increases, the phenomena of dystrophy
and multifocal necrosis of hepatocytes are observed, the level of triglycerides increases when twin hy-
perlipidemiais induced.
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