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Annomayua. 11enbro peICTaBICHHOTO MCCIIEIOBAHNS SBISIETCS KOMMYECTBEHHAS OLICHKA BIMSHUS PSITHOCTH T10-
YBOOOPAOATHIBAIONINX OPYAMH, Ha IIPUMeEPe MapOBBIX KYJIBTUBATOPOB, HA WX TEXHOJIIOTHYECKUE, SKCIUTyaTalliOHHbIE
Y SKOHOMHYECKHE XapaKTePUCTHKNA. AHAIN3 TAHHBIX MPOTOKOJIOB UCIIBITAHMI 3THUX OpPYAHH MOKAa3all, 9To Hanbosee
pachpocTpaHeHHBIC TPEXPSAHBIC KYJIBTHBATOPHI, 00SCIICUMIA HECKOIIBKO Xy/IINE MOKa3aTeid padOThl YeM JBYX- H
4eThIpexpsaHbie. [Ipu 7ToM OBLTO YCTaHOBIIEHO, YTO CYIIECTBYET MpsMast B3aUMOCBSI3b MEXK/TY PSIAHOCTBIO U paboueit
MIUPUHOMN KYJIETUBATOPOB. JIByXpS/THBIC M YETHIPEXPSTHBIC KYIIETUBATOPHI 0OCCIICUMITH TPHIMEPHO PABHOE KauyeCTBO
paboTHI IO TAKKIM ITOKA3aTelsIM KaK OTKJIOHCHHE OT 3aaHHOM TTyOnHb! KynbruBarwu (1,1-1,2 cMm); crermens Kporire-
aust (91,7-92,2 %) u rpeGHUCTOCTD (2,3 ¢M) MOBepXHOCTH Touisl. KoaduIueHT Nerons30Banyist BpEMEHH CMEHBI JIsT
IBYX- U Tpexpsamabix opymuit (0,73—0,74) 3aMeTHO HIDKE 3TOTO ToKazaTessl sl YeThipexpsinabix opyamit (0,82), garo
KOCBEHHO MOXET OOBSICHSTECS TEM, UTO TAKUE OPYAUs ICHCTBUTEIILHO MEHBIIIE 3a0UBAIOTCS PACTUTETLHBIMU OCTaTKa-
MU U TIOYBOH M0 CPABHEHUIO C aHAJIOTaMH, OJIHAKO TIPH 3TOM HE IOHSATHO, IIoYeMy Takoi 3h(deKT He HaOmonaeTcs npu
CpaBHEHMU JIBYX- M TPEXPAAHBIX OpYIHH. YembHbIH pacxon TorumBa MTA ¢ KynsTHBaTOpaMu pa3iMyHOMN psTHOCTH
nmpuMepHO oauHakoB — 4,0...4,1 Kr/ra, T.e. ¢ SHEPreTHYECKON TOUKU 3PEHHS, IPEUMYILIECCTBA MHOTOPSTHOTO BApHaHTa
KOMITOHOBKH OpYJM HE OYEBUIHBI, YTO HE B ITOJHOW CTENEHH COOTBETCTBYET BBHICKA3aHHOW paHee TUIIOTE3e O MEHb-
TIeH 3a0MBaeMOCTH MHOTOPSTHBIX OPYAHA. MaTepraoeMKOCTh IBYXPSAHBIX OPYIHH (& THITOTETHIECKH H CTOUMOCTD )
noutH B 1,1 paza MeHbIIIe, YeM TPEXPSAAHBIX, U IOUTH B 1,3 pasa, yeMm deThipexpsaaHbIX. [Ipu 3ToM mpupocT Mareprano-
€MKOCTH CYIIIECTBEHHO ITPEBBIIIACT POCT MOBBIIICHNS KOA((UIEHTa NCTTONB30BaHUS BpEMEHH CMEHEI. B 11e1moM mpo-
BEJICHHOE HCCIICJIOBAHUE (HA TPUMEPE MapOBBIX KYJIBTHBATOPOB) HE MO3BOJIMIIO BBIIBUTH OYEBUJIHBIX IMPEUMYIIECTB
TI0 arpOTEXHUYECKIM U SHEPreTHYEeCKUM MOKA3aTelsIM TEH/ICHITUH K YBEIMUEHHIO PSITHOCTH MTOYBO0OPa0AaTHIBAIOIINX
OpYAMHA, TIPH OYEBUTHOM HEZOCTATKE TAKOTO MOJX0/a C TEXHUKO-OKOHOMHYECKON TOYKH 3PEHHSI.

Knroueewle cnosa: nouBoodOpadaTeIBaoIIe OPYIUs; TapOBBIE KyITBTHBATOPHI, pabodne OpraHbl; PSIHOCTD;
MTPOTOKOJIB UCTIBITAHUI; arpOTEXHUYECKHE ITOKA3aTeIH; YACIbHBIN pacXoj] TOTUINBA; KOA((UIIMEHT HCITOIH30Ba-
HUS BPEMEHU CMCHBI; IPUBEICHHAS MaTePUaIOCMKOCTb.

Jna yumuposanusn: Manvuesa A. C., Hecmusia A. 0., Jlageirun A. O., Mansues I1. C., Usanos I1. A.
OreHKa BIMSHUS PAIHOCTH [TOYBOOOPA0ATHIBAIOIINX OPYAUI Ha MOKa3aTeau UX pa0doThl / ArpapHblil HayYHBIH
xypHair. 2023. Ne 2. C. 133-138. http://dx.doi.org/10.28983/asj.y2022i2pp133-138.

AGRICULTURAL ENGINEERING
Original article

Evaluation of the influence of the row of tillage implements
on their work indicators

Anastasiya S. Maltseva, Andrey Yu. Nesmiyan, Alexander O. Ladygin, Petr S. Maltsev, Pavel A. Ivanov
Azov-Black Sea Engineering Institute — branch of the Don State Agrarian University, Zernograd, Rostov Region, Russia
e-mail: dfz@yandex.ru

Abstract. The purpose of the presented study is a quantitative assessment of the influence of the rows of tillage imple-
ments, using the example of steam cultivators, on their technological, operational and economic characteristics. An analysis
of the data from the test reports of these implements showed that the most common three-row cultivators provided slightly
worse performance than two- and four-row ones. At the same time, it was found that there is a direct relationship between
the row and working width of cultivators. Two-row and four-row cultivators provided approximately equal quality of
work in terms of such indicators as deviation from the specified cultivation depth (1.1-1.2 cm); degree of crumbling (91.7-
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92.2 %) and ridges (2.3 cm) of the field surface. The shift time utilization coefficient for two- and three-row implements
(0.73-0.74) is noticeably lower than that for four-row implements (0.82), which can be indirectly explained by the fact that
such implements are indeed less clogged with vegetation. remains and soil in comparison with analogues, however, it is
not clear why such an effect is not observed when comparing two- and three-row tools. The specific fuel consumption of
MTA with cultivators of different rows is approximately the same —4.0...4.1 kg / ha, i.e. from the energy point of view, the
advantages of the multi-row tool layout are not obvious, which does not fully correspond to the earlier hypothesis about
the lower clogging of multi-row tools. The material consumption of two-row guns (and hypothetically, the cost) is almost
1.1 times less than that of three-row ones, and almost 1.3 times less than four-row ones. At the same time, the increase in
material consumption significantly exceeds the increase in the increase in the coefficient of use of the shift time. In general,
the study conducted (on the example of steam cultivators) did not allow us to identify obvious advantages in terms of agro-
technical and energy indicators of the tendency to increase the rows of tillage implements, with the obvious disadvantage
of this approach from a technical and economic point of view.

Keywords: tillage implements; steam cultivators; working bodies; row; test reports; agrotechnical indicators;
specific fuel consumption; coefficient of use of shift time; reduced material consumption.
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Beeoenue. TexHnyeckuil ypoBEHb OCHAIIECHUS PACTEHHEBOIYECKUX MPOILIECCOB, B TOM YHUCIE U
C TOUKHU 3peHHs 00pabOTKH MOYBBI — BaXKHBINA (DAKTOP, CYIIECTBEHHO BIUSIONIMNA Ha 3((eKTHBHOCTD
CEIIbCKOX035IUCTBEHHOTO Mpou3BoacTBa [1-3]. C TOUKH 3peHHs] COBPEMEHHOIO CEIbX03MaITUMHOCTPOE-
HUS, KOJIMYECTBO PSAA0B pabounX OPraHOB OYBOOOPAOATHIBAIOLINX OPYAHH CYIIECTBEHHO BIUSAET Ha UX
TEXHOJIOTHYECKUE U IKCIUTyaTallMOHHbIE XapakTepucTuku [4—6]. OcoOeHHO HAIISIIHO 3TO MPOCMaTpu-
BAeTCs Ha MPUMEpPE MapPOBbIX KYJIBTUBATOPOB (pHC. 1), HampuMep, YBEIHMUEHHE YUCIIA PSIIOB CTpeIbya-
TBIX JIaIl IPUBOJAUT K YMEHBILIEHUIO UX KOJIMYECTBA B IEPBOM Py (paOOTAIOIIMX B 3aKPBITHIX YCIOBUAX
(B ycnoBUsIX OJOKHPOBAHHOTO PE3aHUs)), YTO JAOJIKHO MPUBOAUTH K CHHYKEHHIO YHEPro3arpar.

Puc. 1. Kynbmusamopbul pa3nuuHoil paoHocmu:
a — 08yxpaouslii Kyrvmusamop Hasecnou KITH-3,0 [7]; 6 — mpexpaonustii Kyibmueamop
cmepneesoii cpeonuit KCC-9500 [8]; 6 — uemuvipexpaouwviit kynomusamop KCC-9000 [9]

VYBenuueHne NonepeyHoro pacCToSHUSA MEXly pabOUMMH OpraHaMH FMIIOTETHYECKU CHUKAeT 3a01Bae-
MOCTb opyaus B 1enoM. [IpocTpaHcTBeHHOE pasHeceHre pabodrx OpraHoB OOYCIIaBIMBAET UX COBMECTHOE
BIIMSIHUE Ha 00pabaThIBaE€MblIii CJI0H MOYBBI, HA KAYECTBO YHUUTOKEHUSI COPHOM PACTUTEIBHOCTH H, €CTECT-
BEHHO, BIIMSIET HA Maccy U cToumMocTh opyaus [ 10—-12]. Tlostromy npu pa3paboTke mapoBhIX KyJETHBATOPOB
B YAaCTHOCTH, ¥ TI0YBOOOPAOATHIBAIOIINX OPYUIA B LIEJIOM, HECMOTPSI Ha HAKOTUIEHHBIN MPOM3BOJCTBEHHBIH
OIIBIT, 3a4aCTYI0 BO3HUKAET HEOOXOIUMOCTh PEIICHUsI KOMIIPOMUCCHOM 3a7auil — 0OecrieyeHre parjoHalIb-
HOI MaccChl M CHWXKEHHE CE0eCTOMMOCTH MPOEKTUPYEMOTO OpYIHs MPU COXPAHEHUM (MM ONTUMM3ALUN)
KayecTBa ero pabotsl [5] u ynobcTBa SKCIUTyaTaluy. B CBS3M € 9TUM IIEJIbIO MPEICTAaBICHHOTO UCCIIEI0Ba-
HUS SIBJSIETCS KOJIMYECTBEHHAS OLICHKA BIMSHMS PSIHOCTU NMOYBOOOPAOATHIBAIONINX OPYIAMH, Ha IpUMepe
HAPOBBIX KyJIBTUBATOPOB, HA UX TEXHOIOTMYECKHUE, IKCILTYyaTal[MOHHbIE M SKOHOMUYECKHE XaPAKTEPUCTUKH.

Memoouka uccnedosanuii. OLICHKY IPOBOIMIIM ITyTEM aHAJIN3a OCHOBHBIX XapaKTEPUCTHUK KYJIbTHU-
BaTOPOB JUIs CILIOUTHOM 00paboTKM ouBHI. B KauecTBe HCTOUHMKOB MH(OpMAIMK ObUTH UCIIOIH30BAHBI
IPOTOKOJIbI MCTIBITAHUI KYJIBTUBATOPOB, IIPECTABICHHbBIE B OTKPBHITONW CETH Ha CaiiTe CUCTEMbI Malllu-
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HowucnbITarenbHbIX cTaHuil (MUC) [13] u B uHpopManmonHoM xypHane cuctembl MUC [14—17], mpo-
xonuBIux ceprudukainuto B XXI B. [Ipu 3TOM pAIHOCTS OpyIHid, Yalle BCETO ONMPEACIISIIA BU3yTBHO
U, B OTACJBHBIX CIy4asiX, OHa HOCUT IPUMEPHBIA XapakTep, MOCKOJIbKY B OTACIbHBIX KOHCTPYKIIHIX
TSKEJIO YETKO BBIICTTUTh OCHOBHBIC I CMEIIIEHHBIC PSIBI pa00YNX OPTaHOB.

B nenom 6w110 paccMorpeHo 57 MPOTOKOJIOB, U3 PaCCMOTPEHHBIX OPYIUU MIECTh OBLIO IBYXPSI-
HBIMHU, YCJIOBHO TPEXpSIAHBIMU — 38, yCIOBHO UeThIpexpsaHbiMu — 13. B pamkax uccienoBanus pac-
CMATPUBAJINCh CIEIYIOME MOKA3ATEIM: d, — CPE/Hssd 1yOorHa oOpabOTKU MOYBBL, CM; § — CpEIHEe
OTKJIOHCHHE TIyOMHBI Ky/IBTHBALMHA, CM; V| — CpeHee 3Ha4eHHe pabodei CKOPOCTH arperara, KM/4;
Bp — paboyasi IIMPHUHA pacCMaTPUBAEMbIX OpyIAui, M; W3 — MpOU3BOAMTEIBHOCThH arperara 3a dac
OKCILTYaTallMOHHOTO BPEMEHH, Ta/4; 4, — YACTIbHBII PACXO TOILIHEA, KI/Ta, m, — NPUBEICHHAs Macca
(x omHOMY MeTpy paboueil MUPHUHBI) KyIbTUBaTOpa, KI. [lodyueHHbIe TaHHbIE O3BOJIMIN ONPEIEIUTh
K03 GUIIUEHT UCTIONH30BAHUS BPEMEHH CMEHBI 7.

Pesynomamut uccnedosanuii. Hekotopble CTaTUCTUYECKNE 3HAUEHUS arpOTEXHUYECKUX XapaKTEPH-
CTHK pacCMaTpUBAEMBbIX OpYIUi MTPUBEACHBI B Ta0M. 1.

TaGnuna 1
ArpoTexHuyeckue (TEXHOJOTMYECKUE) XaPAKTEPUCTHKH paccMaTPHBaeMbIX KYJIbTHBATOPOB
ArpoTexHUYecKHUe (TEXHOIOTHUECKHE) TIOKa3aTeIH a,, M S, CM Kp, % Ip,cm
JIByXpsaHOE pacmojoXeHne pabodux opraHoB

CpenHee 3HaUE€HHE 9,6 1,2 92,2 2,3
CpeaHekBagpaTHieckoe OTKIOHEHHE 3,5 0,1 5,5 0,8
AOcomoTHas omnoKa 1,4 0,0 2,2 0,3
OtHocuTeabHas omuoKa, % 14,9 3,4 2.4 14,2
MaxkcuMaibHOE 3HAaYEHHE 18,0 1,3 99,4 4,1

MuHuMaJIbHOE 3HAYCHUE 6,0 1,05 80,3 1,1

TpexpsaaHoe pacmonoXeHHe paboduX OpraHoB
CpenHee 3HaUCHHE 9,6 1,3 88,2 2,5
CpeaHekBagpaTHIecKkoe OTKIOHCHUE 2,8 0,4 7,2 1,2
AOCo0THAs OmKuOKa 0,5 0,1 1,2 0,2
OTHOCHUTEbHAS OIKOKa, % 4,7 5,0 1,3 7,8
MakcumanbHOE 3HAUCHHE 17,0 2,7 97,9 5,6
MuHuMabHOE 3HAYEHNE 4,0 0,8 71,6 0,6
UeThlpeXpsIHOE pPacHoONOKEeHUE pabOYHUX OPTaHOB

CpenHee 3HAUYCHHE 10,1 1,1 91,7 2,3
CpeaHekBagpaTuieckoe OTKIOHEHHE 3,6 0,2 6,3 0,8
AOcomoTHas omnoKa 1,0 0,1 1,7 0,2
OTtHocuTenbHAs OmKoOKa, % 9,9 5,0 1,9 9,6
MaxkcumaipbHOE 3HAYEHHE 16 1,7 98 4

MuHuMaJIbHOE 3HAYCHUE 2 0,8 79,7 1,4

AHanmm3 npeaBapuTeNbHOM HHPOPMAITUU U JaHHBIX Ta0J. | MO3BOMSAET CAENATh Psijl BHIBOJOB:

1. Haubounee mmpokoe NpUMEHEHUE B CEIBCKOX03IHCTBEHHOM IPOU3BOICTBE MOTYUYHIN KyJIbTHBA-
TOPBI C TPEXPSAAHBIM PACIIOJIIOKEHUEM PabOUYMX OPraHOB, OYEBHIHO MOTOMY, YTO Takash KOHCTPYKLIHUS
CUUTAETCS KOMIIPOMUCCHO-IIPOMEXYTOYHOW MEXKIY TMIOTETHYECKU MeHee 3(PPEKTUBHBIMU JIBYXPS-
HBIMHU OPYIHSIMH U OYE€BUIHO O0Jiee MaTepUaIOEMKIMHU YEThIPEXPSIIHBIMU.

2. Bce paccMaTpuBaeMble TPYMIbl OpyAuii 00ecTIeunIn MPUMEPHO PaBHOE Ka4eCTBO KyJIbTHBAIIUH
o niryouHe o0padboTku. OTKIOHEHHE OT 3TOTO Moka3atens uzMensercs ot 1,1 go 1,3 cM, mpu Bapbupo-
BaHUU a0COOTHBIX 3HAUYCHUH omuOKu HaOmoneHuit 0,1 cM, T.e. HET OCHOBAHMIA TOBOPUTH O 3HAYUMOU
paszuute. [Ipu 3ToM oTHOCUTENBHAS OIIKMOKa BapsrpoBaia ot 5,0 10 5,4 %, 4TO TOBOPUT O JOCTATOYHO
BBICOKOM YPOBHE TOUHOCTH MOJYYEHHBIX PE3yIbTaTOB.

3. Kpomenne nouBsl BapbupyeT oT 88,2 10 92,2 %, npu 3ToM HabIronaemMasi pa3HUIla MAaKCHMATbHO-
T0 ¥ MUHHUMAJIbHOTO 3HAYEHUH MpeBbIIaeT abCOMOTHYI0 OMOKY Habmonenui 1,2...2,2 %.

4. T'peOHUCTOCTH TOBEPXHOCTH TOJIS TIOCTIE TIPOX0JIa pacCMaTPUBAEMBIX OPYIHI BapbUpPYET He-
3HauuTeNbHO (2,3...2,5 cM), UHTEpBaJl BapbUPOBAHUS MOKA3aTeNss HAXOAHMTCS B paMKax OLIMOKU

0,2..3 cm.
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5. Iyt BceX paCCMOTPEHHBIX OPYAUN CTEIIEHb YHUUYTOXKEHUS COPHOM PACTUTEIIBHOCTH BapbUpOBaia
ot 99,2 10 99,8 %. HaGmomaeMyto pa3HUIy MOKHO CUMTATh HECYIIECTBEHHOM.

6. Ilo BceM paccmarpuBaeMBbIM ITOKA3aTENsIM, HECMOTPS. Ha LIMPOKOE PacCIpOCTPAHCHUE, HAUXY/-
1Iee KaueCTBO pabOThl 00ECIEUHITN TPEXPSAHbIE KYJIBTUBATOPHI, YTO IJIOXO OOBSICHAETCS B paMKax Cy-
IIECTBYIOLUX AAHHBIX. /[ByXpsiHbIE U YEThIpEXPsIIHbIE KyJIbTUBATOPBI 00ECIIEYMIN IPUMEPHO PABHOE
KauecTBO Pa0OTHI [0 aHAIU3UPYEMBIM IOKa3aTesAIM (OTKJIOHEHUE OT 33aHHON INTyOMHBI KyJIbTUBALNH,
CTETIEHb KPOIICHUS U TPEOHUCTOCTh MTOBEPXHOCTH ITOJIS).

OTtnenbHBIE CTATUCTUYECKHE 3HAYEHUS TEXHUKO-9KOHOMUUECKUX U HKCIUTYaTallHOHHBIX XapaKTepu-
CTHK paccMaTpUBAaE€MbIX KyJbTUBATOPOB PA3IMYHON PSIIHOCTH NMPUBEACHHI B Ta01. 2—4.

Tabnuma 2
XapakTepUCTHKH KYJIbTHBATOPOB C IBYXPSIAHBIM PACIOJIOKEHUEM Pado4YnX OPraHoB
TexHHUUECKHUE U IKCILTyaTallHOHHBIE MTOKA3aTEIN Bp, M W, ra/q W, ra/a 9y Kr/ra m KI/M
Cpennee 3HaueHUE 6,7 5,5 4,0 4,1 289,1
CpeanekBagpaTuieckoe OTKIOHEHUE 2,1 2,2 1,6 1,6 60,1
AGcomroTHas omubKa 0,9 0,9 0,7 0,7 24,5
OTtHocuTenbHAs OmKOKa, % 12,8 16,6 16,3 15,9 8,5
MakcumabHOE 3HAUCHHUE 9,6 10,2 6,6 7,1 3794
MunuMabpHOE 3HAUCHHE 4,0 3,0 2,1 2,5 2334
Tabnuna 3
XapaKTepUCTHKH KYJbTHBATOPOB C TPEeXPSAHLIM PACHOJI0OKEHHEM PadouYnX OPraHoB
TexHHUECKHUE U IKCILTyaTaIlHOHHBIC MTOKA3aTEITH Bp, M W, ra/a W, ra/q 9y Kr/ra m KI/M
CpenHee 3HaUYCHHE 8,9 7,7 5,7 4,1 320,9
CpeaHekBagpaTuieckoe OTKIOHEHHE 2,6 2,9 2,3 1,4 73,6
AOGcoaoTHas omubKa 0,4 0,5 0,4 0,2 11,9
OTtHocuTenbHAas OmKoOKa, % 47 6,2 6,5 5,5 3,7
MaxkcuMaibHOE 3HAaYEHHE 17,8 20 14,5 8,0 532,6
MuHuMaJIbHOE 3HAYCHUE 3,85 3,5 2,6 2,2 2179
Tabnuua 4
XapakTepUCTHKH KYJIbTHBATOPOB € YeTHIPEXPSIAHBIM PacnojiokeHHueM pado4ux OpraHon
TexHHUYECKHUE U IKCILTyaTaIlHOHHBIC MTOKA3aTEITH Bp, M W, ra/q W, ra/a 9y Kr/ra m KI/M
CpenHee 3HaU€HHE 10,7 10,1 8,3 4,0 408,1
CpenHekBagpaTHIecKoe OTKIOHCHUE 2,6 2,2 2,1 1,1 83,4
AOcoimoTHast omnoKa 0,7 0,6 0,6 0,3 23,1
OTHOCHUTEbHAS OIKOKa, % 6,7 6,1 7,0 7,6 5,7
MaxkcumaibHOE 3HAYEHHE 18 13 12,03 6,6 526,1
MuHuMapHOE 3HAYEHNE 7 5,6 4.8 2,3 303,3

CoOBMECTHBINM aHAIIW3 TaHHBIX Ta0J. 2—4 MO3BOJISET 3aKIIOUUTD CIEAYIOIIEE.

1. CymecTByeT npsiMasi B3aMMOCBSI3b MEKY PSTHOCTBIO U YCPETHCHHOM BETMYMHON paboyel mu-
PHUHBI KyJBTUBATOPA: IPH 3HAUMMOM YBEJIMUECHUH ITUPUHBI 3aXBaTa OPYAUHA KOJIMYECTBO PSAAOB pabounx

OpraHOB, KaK ITPaBHJIO, BO3PACTALT.

2. AHamms JaHHBIX ITOKa3bIBACT, YTO 3HAYCHUS KOB(b(i)I/IHI/IeHTa HCIIOJIB30BaHUA BPEMEHU CMCHBI I

arperaroB ¢ AByxpsaHbiMH (0,73) u tpexpsausiMu (0,74) opyausiMu NMPaKTUUYECKU HE pa3IUYarOTCS.
3ameTHO Oosiee Bbicokoe 3HaueHue (0,82) 3Toro mokasaressi OKa3ajoCh XapaKTePHBIM JIJIs YETHIPEXPSI-
HBIX OPYAUH, YTO HE COBCEM JIOTUYHO, TIOCKOJIBKY OHH BXOJISIT B COCTAaB arperaroB ¢ OOJbIIei KHHeMa-
TUYECKOW JITUHOU, KOTOPBIC, COOTBETCTBEHHO, HY>KIAIOTCS B OOJBIIECH MIHPHUHE TTOBOPOTHON TOIOCHI.
Buaumo 310 MOXKeT ObITh OOBSCHEHO TEM, YTO TaKUe OpYIAus AEHCTBUTEIHLHO MEHbIIE 3a0MBaIOTCS pa-
CTUTEIBHBIMHM OCTATKaMHU U [TOYBOM 10 CPABHEHUIO C aHAJIOTAMM, OJJTHAKO ITPU ITOM HE MOHATHO, TOYEMY
Takoe 00BsICHEHUE He cpabaThiBaeT MPU CPABHEHHUH JIBYX- U TPEXPSITHBIX OPYIHIA.
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3. C TouKH 3peHHs YASIBbHOTO PAcXoja TOIUTUBA KYJIETHBATOPHI PA3TUYHON PSAHOCTH MOKA3aIH MPH-
MEpPHO OAIMHAKOBbIE pe3yibrarhl 4,0...4,1 kr/ra. PazHuia coctaBiseT BCcero okoio 2,5 % npu OTHOCUTENb-
HOU ommOKe HaOmoneHuii 5,5...15,9 %. Takum 00pazom, ¢ SHEPreTUIECKOM TOYKHU 3PSHHUST HET BO3MOXKHO-
CTH TOBOPUTH O IPEUMYIIIECTBE TOTO WJIM HHOTO BapHaHTa KOMIIOHOBKH OPY/IHIA, YTO HE B IMOJHON CTENICHU
COOTBETCTBYET BbICKa3aHHOW paHee FMIOTe3€ O MEHbIIEH 3a0MBaEMOCTH MHOTOPSIIHBIX OPYAUH.

4. MarepuanoeMKOCTh JBYXPSIHBIX OPYAHH (2 TUIIOTETUYECKH, U CTOUMOCTD) ouTH Ha 10 % MeHb-
11e, 4eM TPeXpsAHbIX, U mouTd Ha 30 % — yem ueTsipexpsaHbiX. [Ipu 3TOM pocT MarepraroeMKOCTH
CYIIECTBEHHO MPEBBIIIAET POCT MOBBIIICHUS K03 (pULIHeHTa UCTIONb30BAHNS BPEMEHH CMEHBI, UTO 0CO-
OEHHO HaIISIHO OTOOpPAKEHO Ha puc. 2.

AV
1.4

Ym=0,096x? - 0,369x + 1,355
13 R2=1

yr=0,048x* - 0,226x + 1,260

RZ=1

1 __W______A.a—/

9}

2 3 n, wr. 4

Puc. 2. 3agucumocmu nokazameneii OMHOWIEHUA NPUEEOEHHBIX MACC OPYOUL
PA3MUUHOU PAOHOCIU U KOIPPuYUeHm o8 UCno1b308AHUA 6PEMEHU CMENDL 015 AZPecamos
¢ MaKumu opyouamu: i — KOAUYECmeo paoos padouux opzanos Ha Kyabmueamope;

Y — nokazamenv omnowenun npugedennvix macc opyoui (Y =m_./m . )
m m npi np min
Y_— noxazamens omnowenun Koyppuyuenmoe ucnonb3o6anus epemen CMeHol

013 azpezamos ¢ opyouamu pasnuunoi paonocmu (Y =z./r . ).

.
b4

3akntouenue. IIpoBeieHHOE UCCIIEIOBAaHIE NTOKA3aJI0, UTO HanOoJee MHUPOKOE MPUMEHEHUE B CEIb-
CKOXO3SIICTBEHHOM IPOU3BOJICTBE MOMYUYMIN KyJIBTUBATOPBI C TPEXPSAHBIM PACIOIOKEHUEM pabounx
OpraHoOB, OYEBHJIHO [TOTOMY, UTO TaKasi KOHCTPYKLUS CUUTAETCS KOMIIPOMUCCHO-TIPOMEXKYTOUHOU MEX-
Ny THIIOTETUYECKH MeHee 3(PPEKTUBHBIMU IBYXPSAHBIMHU OPYAUSIMU U OYEBHIHO O0Jiee MaTepuaioeM-
KAMH YeThIpeXpsIHbIMU. [Ipu 3TOM OBIJIO YCTAaHOBIIEHO, YTO CYILECTBYET MpsiMasi B3AUMOCBS3b MEKIY
PAAHOCTBIO U paboueil MUPUHOM KylnbTUBATOPOB. [0 ycpenHEeHHBIM MOKa3aTelsIM MOXKHO 3aKIIIOUUTh,
YTO HECMOTPS Ha IIUPOKOE PACIIpOCTpaHEHUE, HAUXY/IIee KaueCTBO paboThl 00ECTIEUMITH TPEXPSIIHBIC
KyJIBTUBATOPBI, YTO IJIOXO OOBSACHSETCS B paMKaX CYILECTBYIOIIMX JaHHbBIX. [IByXpsiAHbIE U YeThIpeX-
PSAAHBIE KyJbTUBATOPBl 00ECHEUMIIN IPUMEPHO PABHOE KAa4eCTBO pabOTHI MO TAKMM IOKA3aTeNsIM Kak
OTKJIOHEHHE OT 3a/JlaHHOW ITyOuHbl KynbruBaiuu (1,1-1,2 cm); crenens kpomenus (91,7-92,2 %) u
rpebHucTocts (2,3 cm) moBepxHocTH noist. KoauuueHT ucmnonb3oBaHus BpeMEHH CMEHBI IS IBYX- U
Tpexpsanubix opyaui (0,73—0,74) 3aMeTHO HIDKE ATOTO TTOKA3aTeNs I YeThIpeXpsaaHbix opyaui (0,82),
YTO KOCBEHHO MOXET OOBACHATHCS TEM, UTO TAaKUE OPYAHs ACUCTBUTEIHHO MEHBIIIE 3a0MBAIOTCS PACTH-
TEJIbHBIMU OCTAaTKaMU U MOYBOM IO CPABHEHMIO C aHAJIOIaMHU, OJHAKO IIPH 3TOM HE MOHSTHO, IIOYEMY
Tako# 3(peKxT He HAOMIOIACTCS IPU CPABHEHUH JIByX- M TPEXPSATHBIX OPYAHMA. YIETBHBIA PacXo;] TOTUIH-
Ba MTA c KynbTHBaTOpaMu pa3iuyHON PSIHOCTU MPUMEpHO ofuHakoB — 4,0...4,1 xr/ra, T.e. ¢ FHepre-
TUYECKOM TOUKM 3pEHMSI IPEUMYIIECTBA MHOTOPSTHOTO BapUaHTa KOMIIOHOBKU OPYIUI HE OYEBH/IHBI,
YTO HE B [TOJIHON CTETNIEHN COOTBETCTBYET BBICKA3aHHOM paHee THIoTe3e 0 MEHbIIEH 3a01MBaeMOCTH MHO-
TOPSIAHBIX OpyAui. MaTepnuanoeMKOCTb ABYXPSAAHBIX OPYyAUl (2 TMIOTETUYECKH U CTOMMOCTD) TIOYTH B
1,1 pa3a MeHbllIe, UEM TPEXPSAHBIX, U ITOYTH B 1,3 pasa, ueM ueTbipexpaaHbIX. [Ipu 3TOM npupocT ma-
TEPUATOEMKOCTH CYIIECTBEHHO MPEBBILIAET POCT MOBBILICHUS K03(DPUIIMEHTA UCIIOIB30BAHUS BPEMEHU
cMeHbl. B 11e0M mmpoBeneHHOe nccieioBaHue (Ha IpUMEpE NapoOBbIX KyJIbTHBATOPOB) HE MO3BOJIMIO
BBISIBUTH OYEBH/IHBIX IPEUMYIIECTB 10 arpOTEXHUYECKUM U 3KCILTyaTal[MOHHBIM [10KA3aTENsIM TEHACH-
UM K YBEJIMYEHHUIO PSJHOCTU NOYBOOOPAOATHIBAIOIIUX OPYAMH, IPU OYEBUIHOM HEAOCTATKE TAKOIo
NOJX0Ja C TEXHUKO-3KOHOMUYECKON TOUKH 3PEHUS.

©Mansuesa A. C., Hecmusin A. FO., Jlagpirun A. O., Manbues I1. C., Wsanos I1. A., 2023
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