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Km j]o1EKCHAJI Ol(EHKA 
BhlliOPA CPE)ICTB 
MEXAHH3A~HH 
B PACTEHHEBO,LICTBE 

34u!JeK1'Hl!.HOCTb B MexaHH38.l{HH -- noJIO>KHTenhHbIH KOJlH'fCCTBeHHhlH H Ka~ 

qecreeHHbIH pe3y.'lbTaT, nony1:aeMblH OT np11MeHeHHJI pa3pa60TOK, B cp3.BHeHHH c 

cyw.ecTB)"iOUUfMH cnoco6aMH Ii CpeJJ.CTBaMH MexaHH33ll,HH JJ.JUi HX peanHJaQHH. 

Dpoae.ueuue MHOroKpaTHblX onepauHH B TCXHOnOrHH B03,UeJJLJB3HHJI CCJ1b­

CKOX03liHC.TBeHHblX KYJibTYP npHBO,UHT He TOilbKO K yneJIHllCHHlO ypo)f(aHHOCTH, 

HO H K BO;Jp3-CT3HJ.ii0 ce6ec:TOHMOCTH npo.llyK!UUf. no3TOMY tteo6XO,llHMO cocraB­

JUffb palUIOHaJibHbIH KOMnJ\eKC MeponpHJITHH Ha OCHOBe 113yqeHHJ1 uenecoo6pa3· 

HCX.'rH npoee,Aeil_!Ui pa3iHJ:qtfb.lX TCXHOJ10fH1.JCCKHX onepau11it 
f1onO)l(HTeJ1bHhli1 pe1y.r1bTaT npHMetteHIUI TOH HJIH HHOH teXHOJIOfHlfCCKO~: 

onepa1~HH CIUla,!thlBaeTCjJ HJ 31~0HOMHlfeCKOii 3¢$eKTHBHOCTi1 npHMeHJleMOfG 

cpe,a,cTea Mexru1u3au,uu H eb1noJ1HJ1eMoro HM· rexuonorH 11ecKoro npou,ecca, no·· 
380JUllOWJl.X IlOBhlCHTb ypo}KallHOCTb HJ1H CHHJJ.tTb ce6ecTOHMOCTb npo,a,yKUHH 

IloJTOMY 8HaJlH3 pe3yn::.raTOB Heo6xOAMMO npoBO,!lHTb Ha OCHOBe KOMnneKCHOl'O 

u3yqeHHJ:I '1KOHOM1!1leCKHX noKa3areneit 

L{eitecoo6pa.JHOCTh pa311H"tHh!X rexnonorHqecKHX onepauHH. onpe.llen11ercr 

naporoM peHra6eJlLHOCTH HX npoae,&eHHJI H Bbi6opoM paUHOHallbHblX teXHH'ie· 

CkHX cpe/~CTB !VI.II HX pearrHJal!HH 

Oape)leJiettHe nopora pettra6eni,uocTH CBO.llHTCJI K ttaxo>1<)lettu10 TO'iKH T6, H 

KOTopoH H3JJ.ep)l(l'H 0KynatoTc>1 peanu~au,Heif nony1.1euttoH K ypoiKaJO npu6aBKH 

.llaHHYfO T04KY MO)KHO onpe,D.eJ!HTf, rpa¢uqecKHM MeTO,l\OM (puc.3) HJIH aHaJIHTH 

4eCKH'M no cne.ll)'JOUleii JaHHCHMOCTH 

Ts :::;--VCOTU,_' 
/..( r -- U np~•rd 

(I) 

r,a,e Un,,..1 - nocToHHHbie HJ,llcpa.:KH (OTljHCJleHH.11 

HeHHe1 ynpaenettHe, C'fPBXOBaHite); lf.lf>"6M 
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MOCTh roptolJe-CMa::JO\fHWX MaTepHaJIOB, cewi:H, y~o6peHMA, Cpe,14CT8 31SW.H­

Tbl, 38pa6oTHM nnaTa, OT'IHCneHHJI H HanOrH); l..i,p - QeHa pean~nal\Mll npo­

JzylCUHJL 

Y, 
'-~-'-~-"­

Y,Tll'I: 

r.c.3, rpa$HK Olipe.'leJleHHR lOllbl peHT&6eJll.ROCTll Dp0Hl80/l.CTB8 Dpo~ICll:RH 
paCTeHHCB0,11,CTlla: 1 - '.U«:nnya1·aa.HOlHILJe •mep)ICKll1 2 - RpilBe.!1,eHHWe 

•lJll:plKKlt, 3 - npOHJBe,!lCHHe QetlLJ /,(p ua o<h.eM Q, pean!llJllQBli 

Cneea OT TO'fKH T 6 HaxOJlHTCJI lOHa y6blTKOB, cnpaea -· 3otta npH5wnH. H1 

Jl8HHOrO rpa$HKa HMeeM, c O,D:HC' .. CTOpoHLI, 11TO npH MO>ICeHMH llODOJIHH.TeJILHoil 

e}lHHHLJ.bI 3a:rpaT ypo)KaHHOCTb yeeJIHlJH&aeTCJI Ha eenH'iHffY liY. npH peanH3aJ1HH 

tcoropoit .uononHH'TeJII.HD!e BJIO)f(effIDI MO()I otcynaTE.CR HnH 6WTL y6LJTO'IHI.lM}f. 

c JlpyroH - '-ITO )].fill onpe.n;e.IJeHHblX ycnoeHA npOH3BO,ll,CTBa, MO)ICHO ttahH Be!JH­

'IHHY 38TpaT' KOTOp)'K> ueo6xo)lHMO BJ]Q)KHTb, tfTI>6LI DOJJ)"IHTb rpe6yPM)'K) ypo·· 
>KaifHOCTb. 

11.3 rpaci>HKa BHJlHO, LfTO .lVfJI )l9ff}l(effHI TO<fl\H pem:a6e.'tbHOCTH BJICBO, TO 

eCTb nony\feHH.li HaHMeH&We:H BeJIH\fHHbl 5e3y6hlT011HOH ypo)l(:aHHOCTH, Heo6X<r 

llHMO r1n60 y enH,'IHBaTL ueay H o6oeM peanH3&QHff, n®o CHHlK8TL 3KCilJIYBTii­

UHOHHhle H npHee..fieHHblC H3,flepJKJCH. 

CHH)Kettue JKcnnyarauH!JHHblX Hl)lep)J(eK eo3MOlti:HO npn BhC,llpeHHH B rex­

HO'""llfHH BOJ,ll,eJILIBSHHj{ nporpeCCHBHLJX teXHOJIOfHlfecKHX npHeM08, OCHOBSH• 

HLIX Ha KOMnneKce )q,<J?etcTHBHhTX, 3KOHOMWICCKH onpae,naHHblX. arperaTOB. 

Ka.K HJeecTHo. ece noKaJannu, exoWimHe e 3XOHOMH11ec"}'IO oueHK)' 

Cpe.ll,CTB MCXa.HH'33UHH, 33BHCWI OT OCHOBHOI'O DOK838Te1Uf pa60TI.I. arperara - "18-

coeoi::t TIJ'OH3BO,llHTenLHOCTif [1-4J, KOTOpBI onpe.n.enAeTCR 'pa60•1eA WHpHHOit 18· 

XB8Ta arperaTa BP (M),·cpe)lHeH pa6o11eA CKOpOCTLfO ero DBH.)f(CHWI ap (KMl>i) a 

KOJtP<ftHUHeHTOM HCil0Jlb30BBHHji BpeMeHH CMCH}t! ( 

W=0,!·8,-9, -r: (2) 

K0Jt1>$HUHeHT HCfiOJlb3088HH.ll BpeMCHH CMCHbl Of1pe.a;en.11eTC.fl K8K (4] 

27 



T, 
f' = -- = ( r1 + r2 + r, + r6 - 3) «p, 

T,_.M 

(7;_.., -11) (7;-u -11) (7;u -I,) (J;.w --t~) 
r.Qe f1 .. • rl == --·--' r, = ---, r,; = ---- - LJaCTHLIC KO~!~-

Tcu 1;_1.4 Tr.-,., I;M 
UHeHTbl, Y11HTLIBalOll{He COOTBCTCTBeHHO 3atpaTbl BpeMeHH Ha TeXHOJlOrH'l.!.8-

cKoe H TtXHH'iti::Koe o6cnyxoteaHHe, J1K'iHlJ.e HaJl.o6HOCTM H nonrotORHTe.Jl.b­

HO-lakJl}Q'iHTe!IhHblC onepel..lHH; f/J - Ko:MP$HUHeHT pa60'iKX XOJlOB) r,. - 11HC· 

roe pa6oqee epeWl, q; 1"a,. - HopMaTHSHOC BpeMJI CUCHLI, ... 

l..f3 BbHile'CKa.'laHHOro cneJJ.YeT, liTO H3MCHCH!iie K0~4>HUHen-ra HCnOJlblOBa· 

HID! apeMeHH CM<C:HLl nponopUHOHallbHO H3UCHCHHiO ~01$i}>HuHeHTa pa601HtX XO • 

.[tC'B, KOTopw.Jt 3aBHCHT OT Bb!6paHHOra cn0co6a 'ABH'iKeHHjl arperaTa no nonio " 

JUIHHM roua L (pHc.4) 

L,=L-2 E; rp=f(L,,) => r,rp=f(L), (4) 

rlle E - WHpHHU n-OBOpi)TliOH noJJOCLI, M. 

Yeentt1-£eH11e KOJ<li~tUJJiCHTa pa6o'iHX xo11eis BJie"leT Ja co6oii B03pactaHuie 

qacoeoH npoH3BO,!J;HTenbHOCTH B.rJ.reraTOB (pHc.5), npKllCM 3TO H'3MeHCHHe WUI 
paaHb!X arperaroe. &blnonH:RtOillKX OJlHY H TY ll<e ~xHonornqecKyio onepaIJ;HiO, 

pill1IH1iHO. flOTIOMY Heo6XO)l.HMO rlpo80.!UfTb. HCcne,LlOBaKHA H3MCUeHHA 3KOHO­

fyiH'ieCKOff 3fj>¢eKTHBHOCTH npHMeH~HH.!I Toro HIIH HHOro arperara Ha pa3JJH<tHblX 
MHHax rona H nnowa.a.xx JeMtJlbHhlX Y'faCTICOB, T3K KaK BO'.lMOlKeH TaKoA B8pH­

aHT, 1eor.na npH JHal.JeHMR>t L1 ... 4 onpaB.IUlHo npHMeHeutte OJlHOro arperara. a npH 

Lu .. LN - .,u:pyroro (pHc.S). 3Ha1.feHHe AfJHHbl roua L0 , B Koropoil tteJIL31f OT.U:&TL 

npem1oq1euHe OJlHOM)' M3 arperaroe, onpe.aenierc11 rpa'l>oaHaJJHTH'ieCXJ.tMH Me~ 
TO,llOM. 
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Pwc.5. 'l1tauc11Mocr1> 'tacoeoH npo111eo· 
J],lff•llbHOCTH w Ha awnwu1et1HH OJlHOit 

rtllHOJIOJff<t~CkHii Ohfpal{HH pllHJ.IMlt 

arperaTIMH (I, 2) OT .!l,JIHHl>I rou11 L 

fJa pHc.6 npen,cTaBJlettbl rpa~u-tecKHe 11ccnenosanH11 HJMeHeHJHt 3xc1111yara· 

UHOHHblX 33'rpaT OT JlRHHbl ro1ta nrn lll.l!UlflflellllH TeXHOJlOH·1'lCCKHX npHeMOB 
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paJ.'1K':IHbIMH arperaTOa. fi~CC"leHllC JIHHHA HB. rpa$HK8X CBH.D,CTeJlbCTBy.eT O 

TOM, \fTO Ha O.llHHX JUIJIHSX roaa ~nee RpKMeH11Tb OllHR arper&TLI, a Ha 

.npyr»x - HHbie. 

V,y.e . 

. ~ 
I I 

J t I I I 

II Ill IV 
.. ~---' I-+- I I r--<~+-

V VT VII II Ill lV V VI VII fl Ill IV V VI ICIUltt (. 

•) 6) •I 
PHc.6. rpa+HKH la&HCUMOCTdl npoRJRO.D.CTBeHHWX l81'pLllT ... 8Mnom1et1ae OCffOBffblI 

BHJ'.1.0& noneBMX pa6or OT JUHlllW roua {4): 
a) naxoya: I- T-ISOK+rl.1111-6-JS, l- T-150K+IL'ltt-5-JS, J- T-fSCK+r.JIH.+JS, 4- K-7oo+OTK-9-3!5, 
5- MTl-Bl+nH-4-35, 6- Jrf-7~0H-4-J!!i, 7- MTl-8l+nJIH-J-J5; 6) nytQ•"•it, )iBCIWB.#tJd~, JCY.lllhTllN­
llH8 (B nepeC'ltTe Rill llBa CJl:e.tta): 1- T-l'°K+Jlf.lt-Ilt1S, 1-T-150K+&)lT-7, l- T-l56K+KlIC·4 ~2 w-r.), 
4- MTJ-L_ ~KnH-J, s.. MT1-8l+tH!C-<I, 6- '1Tl-82+6ll,H-.l, 7- T-ISOK+liill, ..... I, 8- 'f-l!iGK+KrEC'-4 (J urr.}, 
9- 1'T-"P5+~1111-3; s) e11e1.en>1e }';;ofipe••dl, nocea :aepaoPwx: 1- MTJ t:+JJITY-4, 2- MTl-Bl+rnH-<f; 
lo MTI-Sl+IOTY-4, 4·- MTMl+Cl-JA S-.ll.T-7!!i+PBIC..J, 6- JJ_T-"PS+CJ-3,6 (2 WT.), 1- 1-ISOk+ClY-:t,6 (l 
lVT.), 8- MTl-ll+PlT-<1,2, 9- MT1-82+PBJC.J, ti).. MTl-!!il+:Pr.tr-4, II- 'T·J!OK+PBK-J (2 WT.); Kll&«M 
DO.Made rnna: 1- ..-.150 llt, II· 1!111-200, 111- JOO-JOO. IV-300-400, V- 400-iGI, VI- 600-1000, Vil- >1000 Ill. 

0J::u-t31CO 3TO tteJidHHe HOCHT yCJlOBHMR xaps.KTep, T8K KRK i!pHMCJteHHe Met?ee 

3$1fJeKTHBHOro Ha .a:aHHOH J.VlHHe roHa arpenrra c TO"!llCif JpeHHH cpaBHirfe,'iJ.HOff 

OUCHKH cpe)ICTB MexaHHlaJJHH MO)KeT 6hnh onpaBJt!l.HO JKOHIJMHqe,:K~'R npH6I.l­
nhlO, nonyqaeMoil OT BhlfIORHlleMoA HM rexH0110rn·-1ecKJH onepAUH¥. u DpH6.bl.rtL 

OT KoropoH 1.i-'es1pil.!ler Bee HJ.D.ep)fct<U .llaHHor-o arperata. IlpnMep Twroro cpaB­

HeHHJf - BHeceHtfe rep6Hl!H.Q:OB IteHTOl£Hb!M cnoco6oM Ha noca.cucax npor.aWHYX 

K}'JIE.typ. npHMCHCHHe KOM6HHHpo83HHOfO arperaTa, B&!nORffJROUlCrO lUIHH)'lO 

re;_ .onorn<1ecl<}'10 ouepa~nro, 11 cpaRneRuH c u.n:rpoJCo3RJ(IJUTJil>IM llf1'8ttfQBblM on­
pMcKnsareneM .an.11 cnnownoro onpb1CKHS3.HHH noqeLJ no '.3KcnnyaTaUHOHHhJM H3-

..Qep:itn<aM onpaP,qaHO Ha .ll_»HHax roHa .llO 520 M. 0,n:HBKO :)ICOHOMHJI 300/o pacrnopa 

rep6ttUH.ll,OB noJBOJuurr CHHJHTh npnsei1,eHHL1e 1atpaTLt, a cne)lo~ai-enn.ao, H ce-

6ecroHMOCTh npo.izyKUHH, lfTO El KOHCtfHOM HTOre UOJBOJ!Hr nonyllKfE. n0710)1(H­

Te.llbH!Ji1 pe1yn&T8T B eriJ TipHMeHeHHH If IlOmlX C fioni.tueJt ,lt.'t.HHOD: roH8, 

8&180i1: npH Bb16ope cpe.ncTB MCX8HH38UHH R pacunHeBO.QCT8e Reo6xo.nHMO 

Y'UtTE.Ieatb H3MCHCHHe HX TCXHHKO-:llCOHOMH'leCl<HX lJOKaJaTCJICH 01 paJMepoB 

no.neH H :JKOHOMH"ICCKYlO :JcfJipeKTHBllOCTb cnoco6a awnonHeHHR HMH 1a!{a1n10R 

teXHO!IOrHlfCCKOif onepaUHH. 
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B_TJ.A11mun10K, 
(PKJlll "!'CKE tf.IJ 1epuoy6vpO'tHOU 
u 1'.0pMoyfJopo'IHOU tneXflill<.e"j 

• •• 
TF.XllllKO-')KO!IOMll'IECKAH 
'.)q><l>l.:KTllllllOCTI> KO~ll1.ij~:1ccoo 
llA HA.JE YllltllEPCAJlbllblX 
3HfPB;Tll'll CKllX CPEJ~CTB 

rnaBHLIM ycJJOBHeM 3KOH0MHqecKoli ')ll>ipcKTHliHOt:TH coapeMt'HHOro ceni.­

CKOXOJJlih:TBCUHOl"O IlpuriJBOJlCTBa B paJBHThlX cTpaHax R.BJUleTC.M. CHH:+:e11He Ma­

·repttaJlbHMX, :JHepreT11qecKHX, TPYAOf!.blX H tP11ttattcoa1:.1x 3aTpaT, cocTaBnHKHHHX 

OC}-lDBY c.efi~cTOHMOCTH npU)J.Yl..:iU1H. Jlo3TOMY B napKax ceJlbCKOX01}{HC113eHHblX 

Ma'1urtH pa38HTh.iX c-rpaH (.; K8:iK.Il.hlM f'O'AOM Bee 6onee JHaYHTeJJbHOe MCCTO ·1aHH­

Mat0"f CaMOXO,!J,Hble CHCQHaJIH3HpoBaHHblC MalllHHbl HJU[ KOMnneKChl MaUH11l Ha HX 

ocuoBc, tta11p11Mep, 3cpttoy6opo'11u.1e, KOpMoy6opoY.HMe, cBe1<noy6opo'-l.1-tble, Kap­

rotPe11ey6opoi11ti>IC KOM6af\Hbi II Jtp. TaKtte MalHHHhl OTfll!'HIO npHt:noco6neHhl K 

BbiflO!!HeHMlO rexHOJJOfH.l.fe('KOI n npouecca, HMeiOT Bh!COl<"YlO !lpOH'.180.QHTeJlb­

HOCTb H yno6Hoe pa6o'iee Mecro 011epaTopa. KonKypeHl(HJi rpe6yer, ttapJJ..'lY c no­
c IOj{HHf.lM pocroM ypo;+;aii.HOCTH cenbci.::oxo3.J1ffcTBCH11L1x KYJihTyp, npnMeHeHHJI 

ece 6oJJf.X 3ttepro1taCbll.llCHHblX \.\:lMO.\OJl,Hbl.X MaWHH, cuoco6ttblX npOH380~1HTb 

ace Go11L111e npo.nyKUHH B e,llHHHUy apeMeHtt. 06 JTOM cen.neTenLcrHycT pa.JBHTHe 

l<OHCTPYKUHH. :iepuo- KOpMo- CBCKJJO- ti Kaprocpe11ey6opo•tt-1blX KOMfiuHuon BCCX 
f:ien,yw,Hx c}lHpM: CLAAS, l\.1engele, New Holland, Johu Deere, llolmer H ,a,p. Ha­
npuMep, nocne.n.HHe MO.l{e"JIH caMOXO,lUiblX KOpMll)'60p0'1Hb!X Ko1116aHHoB HMCl-OT 

MOl.UHO<.'Tb 650 .fl.C., 3epHoy6opOY.Hb!X - 450 JJ.C., cse101oy6opoY.11bJX -· 430 11.e., 

KaproitieJJey6opo~1HblX -· 120 n.c. (~JICll,yeT UTMCTHTb, 'ITO 34Hf>eKTHBllOCTb .JTOH 
1'CXHHKH, npH ffCrlOJIL30BilHHH ee Ha KOonepa.rHBUOH OCHOBe, o6ecne'-IHBaeTCJI ,lla­

:iKe B <Pe'pMepcK11x xo:nlitcrsax c nnoLua.llblO e 35 .. 50 ra. 

()u.tta~o. HeCMOTflH Ha BblCOKyIO npOH3BOAH"reJihHOl"Th lt npucnoco6JleHHOC'\b 
K HblflOJJHeHl-fKl TeXHOJ!Oflt'ICCI<Oro npouccca, see CaMOXOJlHbie cneU,HWIH3HpO­

BltHHble MaUIHHbl 0611a.'.{aJOT lUKHM cepi.elttbJM HC)J.0CT81KOM, KaK OTHOCttreJILHO 

MdJJOe BpeM.11 HCJJOJlhlOBal!Hjl 8 Teqettlle ro)J,a (l'.BB"_'laHHOe c orpaHH'-1.eHHOCTblO or­

Beii,t:ilHbJX npHpO.lloi-i arporextttt•1ecKHX cpoKnB y6opi.:11) 11p11 ·nia11Hre111>uoH Macce 

H fioJ£f,UIOff CTOHMOCTH. 

HopMaTHBH~u1 ro!loseu1 'J~rpj"JKa 1aKHX MatUHH B ycnoBHHX Pfl ..:ocraenHeT oT 
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