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AHHOTaIHSA

IIpeocmagnenvi memoouka u pe3yibmameol 86160pa PAUUOHANLHO20 KOTUYECEA MPAHCHOPIMHBIX. CPEOCHE
0714 00CYHCUBAHUA KOPMOYHOPpOUN020 Kombaiina «fzyap- 850» npu ezo pabome 6e3 npocmoes.

BBenenue

B npon3BozicTBEHHOM Mpolecce 3aroTOBKU CHIIOca U
CeHa)ka HanOoJiee HaNpsHDKCHHBIM 3BEHOM SIBIISIETCS Iiepe-
BO3Ka M3MEJBUCHHOTO PACTUTEIFHOTO CHIPHS OT KOPMOYOO-
POUYHBIX KOMOAiHOB K MeCTaMm 3aKiaJKi Ha XpaHeHue. B
HACTOSIIIIEE BPEMSI MHOTHE CEITbCKOXO3SMCTBEHHBIE TIPS/IIPH-
STHSL PECITyOJIMKH TIPU 3aTOTOBKE KOPMOB HCIIOJIB3YIOT BBICO-
KOIPOHU3BOJUTEBHbIE KOMOAHHBI MMIIOPTHOTO MPOHU3BOJICT-
Ba «SIryap-850», mporyckHas CrIOCOOHOCTh KOTOPBIX JOCTH-
raer 45-55 xr/c. 3arpy3uth KOMOaifH MpHU TaKOW BBICOKON
MIPOM3BOIMTEIBHOCTH U OIPAHUYEHHOM KOJIMYECTBE TEX-
HUKH Ha TPEANPHUATHAX JIOBOJIBHO CIOXHO, a €ro Ipo-
CTOI IPUHOCUT OOJIBIINE MaTepHaibHble 3aTpatsl (10 4,5
MIH. py0. 3a 1 gac pabouero BpemeHnm). MccnenoBanmst
MPOBOJIMJINCh Ha OCHOBE aHaM3a IPOW3BOJICTBEHHOM
nestensHOCTH PYCIIII «1-as MuHckas nrutiedadprka
U HaIW4Ms HEOOXOJMMOH CeNbCKOXO3SHCTBEHHOW TeX-
HUKH 11 TPAHCTIOPTUPOBKU CHIIOCHON MacchL[1].

OcHoBHAafl YacTh

[oneBbie paGOTHI BHINONHSIOT HOTOYHBIM CHOCOOOM
YKPYITHEHHBIMH  CTICIUATM3UPOBAHHBIME  [TOAPA3ACTICHHS-
MH Ha OCHOBE 3(P()EKTHBHOTO TEXHUYECKQFO U TPAHCIIOPT-
HOTO OOCITyKHUBaHHsI YOOPOUHBIX alPEraToB, UTO ITOBBIIIAET
TIPOM3BOJUTENBHOCTE  TPY/@, YIyYHIacT HCIIOJIb30BaHHE
TEXHUKH 1, 9TO OCOOCHHO, Ba¥KHO, COKpAIIAeT CPOKH yOOp-
KM, YMEHBIIIask TEM CaMbIM TIOTEPU BHIPAILIEHHOTO ypOXKasl.

DddextuBrocTh {paborel  Bcero  ybopouHO-
TPaHCIIOPTHOTQFOTPsAa B _3HAYUTEIILHOM CTENEHN 3aBH-
CHUT OT OPraHM3AIlUU) TPAHCIIOPTHOTO OOCITYXHBaHUS,
NPUYEM ONPENCIICHHE palMOHAIBHOIO YHCIIA TpaHC-
MOPTHBIX CPEACTBIIPENCTABIIET HEKOTOPYIO TPYAHOCTb.

OOycIOBIECHO 3TO TEM, YTO B PEAIBHBIX YCIOBHUSX
MOMEHT HAIIOJTHCHUS TPHIIETIa TPAHCIIOPTHOTO CPEICTBA
CHIIOCHOHM MAaccoil 1 MOMEHT MPUOBITUS IPYTrOro CPeCT-
BalHa {lOJIc U3 OYEepemHOro peiica He coBmamaioT. Beap
[IPOJIOJPKUTENFHOCT pelca 3aBUCHT OT CKOPOCTH [IBH-
JKEHWS, BPEMEHH B3BEIIMBAHUS M Pa3TPY3KH TPAHCIIOPT-
HOTO CPEJCTBA, yIAICHHOCTH MecTa paboThl KoMOaiiHa
OT MarucCTPANBHBIX OPOT B KAKIOM KOHKPETHOM CITy-
yae. Taioke Ha BpeMsi HAIIOJIHEHUS! MTPUILIENA TPAHCIIOPT-
HOTO arperaTa CHJIIOCHOH MacCO¥ BIHSIOT: penbed, ypo-
KAMHOCTh, BIAXXHOCTh YOUPAeMOW KYJIbTYpPhl B TCUCHHE
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CYTOK M T. I. DTO HEHU30€KHO TPUBOAUT K IIPOCTOSIM
KOMOAIfHOB M TPaHCIIOPTHBIX CPE/ICTB.

MakcumanbHas € IPOU3BOAUTENBHOCTE  KOPMOYOO-
pouHOro KoMO0aiiHa 3a 4ae CMEHHOTO BpeMeHH J/, (ra/4)
B 3aBUCUMOCTH OT HOMHHAJIbHOW IPOIYCKHOW CIOCO0-
HOCTH pabodMx Oprafios g, (KI/c) u ypokalHOCTH 3ee-

HOMW Maccel H (T/ra) paBHa [2]
3,6
=22
H
BMECTe,c TeM NpOM3BOIUTENHLHOCTL KoMbaiina W,

(ra/u) paBHA
W, =0,1B.8 7,

rae B, - paboyast IMpHHA 3aXBaTa )KaTKH KOMOaii-

Ha, M;
Sp — pabo4asi CKOPOCTb JIBIKEHHUsI KOMOaiiHa, KM/,

7T — K03(GHUIHEHT UCIIOIL30BaHUS BPEMEHH CMCHBI.
Torga pabodasi CKOpPOCTh JIBHIKEHUSI KOMOaiiHa 9,

(xm/1)
__W
RO
0,187

OKOHOMMYECKH LIEIecO00pa3sHO TaKoe COOTHOLIE-
HHUE Yrciaa KOMOAaiHOB M 0OCITY)KMBAIOUINX TPAHCIIOPT-
HBIX CPEZICTB, NPH KOTOPOM JIOCTHIae€TCS MUHHMYM Iie-
neBoit ¢pynkuuu [3]:

S =Cpity, +C,n—> min, (1)

rae Cn - ymep6 3a oIuH Yac mpocTost kombaitHa B

OXKHJIAaHUU 00CITy)KUBaHUsL, py0./d;
A - cpelHee KONMYECTBO 3asABOK Ha OOCITY)KMBAHHE
B 1 gac;

tO)K

Cc -

a
TPAHCIIOPTHOTO CPEACTBa (CyMMa MPOKATHOM OICHKH, OT-
YHCIICHHS Ha PSHOBALIMIO 1 3apabOTHYIO ILIATY TPAKTOPHCTY),
pyo./4;

Ml - YHCIO TPAaHCHOPTHBIX CPEACTB B yOOPOUHO-
TPAHCIOPTHOM OTPS/IE, LIT.

- CpeaHCC BPpEMA OKUAAHUA Ka)KI[Oﬁ 3asBKH, Y,

YacoBBIC 3aTpaTbl Ha COACPKAHHUE OIHOTO



NIV ERCD)

OpHEHTHPOBOYHO MOXHO cunTath, 4ro ymeps C;

(py0./4) 3a oMH Yac MPOCTOS KOPMOYOOPOUHOTO KOM-
OaifHa COCTaBHUT HE MEHEE

C,=wW.C,,
rae C, — ceb6ecToMMOCTh 1 T 3eNIEHON MacChl KyKy-
py3sl, pyo.

KonuyecTBo TPaHCIOPTHBIX CPEACTB I OOCITYXKHU-
BaHHMs KOMOaifHa 0e3 ydeTa BEpOSTHOCTHOIO XapakTepa
B3aUMOJICHCTBHSI CUCTEMBl «KOMOAiiH — TpaHCHOPTHBIE
Cpe/ICTBa»

norp
rae M - KOJIMYECTBO KOMOailHOB, OJHOBPEMEHHO
paboTaroniux Ha 1oJje, miT.;

Tp - NPOAOJDKUTENBLHOCTh OIHOTO peiica TpaHc-

TTOPTHOTO CPE/ICTBA, MUH.;
tnorp - BpEMsI HaIlOJHEHUS MPUIIENa TPaHCIOPTHOTO
CpeJlICTBa CUJIOCHOM Maccoii, MUH.
Bpems HamodHEHHS TPaHCHOPTHOTO arperara CH-

JIOCHOHM Maccoi tnorp (9)
100 0
for 3600 HB 9.
p P(p

rie O - Tpy30NOABbEMHOCTL TPAHCIIOPTHOTO CPE-
CTBa, T;

@ - xo3hdurenT pabouux X0a0B.

IIpogomKuTENLHOCTL OJTHOTO peiica TPaHCTIOPTHOTO

cpencTBa Tp (MUH.) cocTaBIIsET:

TlD =l T1, +M,
190p

rae I, - BpeMs B3BCIIMBAHMA M Pasrpy3K TpaHc-

MOPTHOTO arperara, MuH.;
L - cpemnee paccTosiHue mepeBos3ku, €M;

lgcp - Cp€anss CKOPOCTh ABMKEHHUSA TPAHCIIOPTHOTO

arperara, KM/d.

D HeKTHBHOCTE CHCTEMBI KOMOAKH — TPAHCIIOPT-
HBIE CPECTBa» OINMCHIBAIOT METOABL TCOPUH MAacCOBOTO
0o0CTy)KUBaHUSI.

[Tpn paboTte KOMOAMHANHOCTOSIHHO BO3HHUKAIOT, TaK
HasbIBaeMbIe, 3asBKH (TpeOOBaHNUS) Ha OOCITYy)XKHBaHHE B
BHJIE HAIIOJHEHHBIX CHWJIOCHOW MacCOi TpaHCHOPTHBIX
cpeacts. Ilocne 3anmoJiHeHMs CMIIOCHONW Maccoi mpuiena
TPaHCIIOPTHOLO Cpe/CTBa (yIOBJIETBOPEHHUS 3asBKU Ha
00CTy)KUBaHUE) 'KOMOAHH CTAaHOBHTCS WCTOYHHKOM HO-
BbIX 3ajBOKg, Takum o0pa3oMm, CHCTEMY «KOMOaWH —
TPAHCIIOPTHEIE CPENCTBa» CIEAYyeT pacCMaTpUBATh Kak
3aMKHYTYI0 CHCTEMY MacCOBOTO OOCIy>KHBaHHs, B KOTO-
POl B CpEIHEM BO3HUKACT A 3asBOK Ha OOCIY>XKHBAHUE B
eIMHUIly BpeMeHH. B To ke BpeMsi Ka)10e TpaHCIOpT-
HOC cpeAcTBO (KaHan 00CITyKHBaHUS) CIIOCOOHO yIOBIIE-
TBOPUTH U 3a4BOK B €AUHUILY BPEMCHHU.

B crcremax MaccoBoro o0cTy>KUBaHUS HaHOOJIEe pac-
MPOCTPAHEH CTAallIOHAPHBII ITyaCCOHOBCKUII (TIpocTeiimit)
TTOTOK 3asBOK, KOTOPBIN XapaKTepU3YeTCS OpANHAPHOCTHIO,
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CTAIMOHAPHOCTHIO M OTCYTCTBHEM nocienacTBus. OpauHap-
HOCTh O3HAYaeT, YTO OJHOBPEMEHHOE IMOCTYIUICHHE Ha 00-
CITy’)KMBaHHUE JIBYyX M 0oJiee 3asBOK CUMTAETCS MAJIOBEPOST-
HBIM CcOOBITHEM. CTaIlMOHAPHOCTh TIOTOKA OIPEIeIIsIeTCS
TIOCTOSTHCTBOM BEPOSTHOCTA BO3HHMKHOBEHHS 3as{BOK Ha
0OCITy’)KMBaHHE B TEYCHHUEC PACCMATPHBACMOIO BPEMCHHU.
OTCyTCTBHE TTOCIIEICTBUS TIPOSIBIISIETCS B TOM, YTO BEPOSIT-
HOCTB TIOCTYTUICHHS OTIPEICIICHHOTO YHMCiIa 3asiBOK HE 3aBHU-
CHUT OT YHCJIa TIPEIISCTBYIOIINX 3asBOK [4].

B ciydae myacCOHOBCKOTO TIOTOKA 3asBOK aHAJMTHYES
CKHE€ 3aBUCHMOCTH /I pacdera mapaMeTpoB CUCTEMbEMAc-
COBOT'O OOCITY>KUBAHUS TTOYIAIOTCS HANOO0JIEE IPOCTBIMU.

HHTEeHCHBHOCTH MOTOKA 3asBOK 3a | 4 COCTABHT

A= l 5

t

rae ! - MaTeMaTHIecKoe OXKUIAHHE BPCMEHH MEKITy
JIBYMSI COCETHIIMH 3asBKAMH (CpEIHEE BpeMsI HAHOTHEHHS
Ky30Ba TPAHCIOPTHOTO CPEJICTBA CHIIOCHOM Maccoi), .

3a BpeMs OJHOTO pelica yAOBICTBOPSCTCS OJHA 3a-
s;BKa Ha oOciyxuBanue. CreAoBaTeIbHO, MPOIyCKHAs
CIoCcOOHOCTH OJIHOTO KaHafla 00CTysKMBaHUS paBHA

1

>

=

obc

rae I g, - cpenHee Bpems 00CITy>)KUBaHWSI OJTHOM 3a-

SIBKH, 4.
[TpuBeACHHASNIIOTHOCTH IIOTOKA 3as1BOK |/ paBHA
A.
v=—
y7i
[TapaMeTp a1 0OTHOKAHAIBHOW CUCTEMBI COOTBET-

CTBYET BPEMEHH, IIpH KOTOPOM CHCTeMa 3aHsATa 00CIy-
JKUBaHHEM 3asiBOK. Pa3sHOCTH /- COOTBETCTBYET BpeMe-
HY [IpoCTaMBaHus cUcTeMbl. J[Ji1 MHOTOKaHaIbHOM CHC-
TEMBI HAapaMeTP ¥ PABEH CPEAHEMY YHCIY MOCTOSHHO
3aHATBIX OOCITy)KHBaHMEM KaHAJIOB, a Pa3HOCTh n-Y —
poeTanBarouX KaHAIIOB.

Benmnauna y He MOXeT ObITh MPOM3BOJILHOM. YcTa-
HOBUBIIMICS PEXKUM CYIIECTBYET TOJIBKO IPU W<Hn, B
MIPOTUBHOM cliydae (y>n) cHCTeMa He CIpaBUTCS C 00-
CITy’)KHBaHUEM, U O4epe]lb OyIET paCTh HEOTPAaHUYCHHO.

B cenmbcKoX03SICTBEHHOM TTPOM3BOICTBE HANOOJIBIIIES
pacrpocTpaHeHre MOMYYUIM CHUCTEMBI MaccoBOTO OOCITy-
JKUBaHUS C OXUAAaHWEM. JTO TAaKUE CHCTEMBI, B KOTOPBIX
3as1BKa, MOCTYIHMBILAs B MOMEHT BPEMEHH (BCE KaHAJIBI 00-
CITy)KMBAHUS 3aHATHI), CTAHOBUTCSI B OYEPEIb M OXKHIACT,
[MOKa He OCBOOOAWTCS KakKoH-aM00 KaHanl Tak, xoMOaiiH
TIOCJIC HATIOJNHEHHMS TPUIICHa TPAHCIIOPTHOTO CPEICTBA CH-
JIOCHOM Maccoil He MOKUIAeT CUCTEMY, a OKHUIAET OYepe/-
HO€ TPAHCIIOPTHOE CPEACTBO IS €r0 3arpy3Ku.

BeposiTHOCTE TOTO, YTO BCE KaHAJIBI OOCTYKUBaHHUS
(TpaHCIIOPTHEIC CPEJCTBA) MPOCTAMBAIOT, T.C. B CHCTEME
OTCYTCTBYIOT 3asBKH Ha OOCITy)KHBaHHE (KOMOalH HE ro-
TOB K HAIOJHCHWIO TIPHIENa TPAHCIIOPTHOTO CPEICTBA),
OTIMCHIBAETCS 3aBUCHMOCTBIO

1

Fo= n l//k l//n+1 ’
7+7
o k! nl(n—y)

re M - YUCIIO BCEX MMEIOIIMXCS KaHAIOB OOCITYKH-
BaHUsS B CHUCTeME (YKCIIO TPAHCHOPTHBIX CPEACTB, BKIIIO-
YEHHBIX B COCTAaB YOOPOUHO-TPAHCIIOPTHOT'O OTPSIA);
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lr// - HPpUBCACHHAA TUIOT-
HOCTb TIIOTOKAa 3asiABOK, WJIH

Tabumua. IlokaszaTean B3auMoaelCTBHSA CHCTEMBbI KOMOaiiH
«SAryap-850» — TpancnoptHoe cpeactso MT3-82+211TC-4

KOA(UIMEHT 3arpy3Kd CHC-
TeM(i)Id) (I)lnpez[eﬂﬂglazlﬁ OTHO HavnmeHoBaHue nokasatens
’ - Konuuectso
IIEHHEM CPEIHETo YHCia 3as- TPAHCMOPTHBIX %s(emﬂﬂ:ii;igmf' Yuwep6 ot npo- | 3atparsi Ha co- Obwas ;
BOK, MOCTYIAIOIIUX B €IUHU- cpeacTs, Gaii cToeB komban- | aepxaHue TpaHc- | CYMMa ylliepoa u
Iy BpEMEHH, K CpEOHEMY n,wr. anna, Ha, NOPTHBIX CPEACTB, 3arpar,
YMCITy 3asBOK, KOTOPOE CHC- Lo » MMH. (4) TbiC. PYO. ThiC. pyo. S, toic. py6.
TeMa B COCTOSHHH OOCTY- 1 10,7 (0,178) 32100,0 14,392 32114,392
JKUTb. 2 9,2 (0,153) 27600,0 28,784 27628,784
BepositHocTh TOTO, UTO 3 7,7 (0,128) 23100,0 43,176 23143,176
oﬁcnymmgaHHeM 3aHSTHI POB- 4 6,2 (0,103) 18600,0 57,568 18657,568
HO k kaHayoB (0<k<n) paBHa 5 4,7 (0,078) 14100,0 71,960 14171,960
k 6 3,2 (0,053) 9600,0 86,352 9686,352
Pk = W_po . 7 1,7 (0,028) 5100,0 100,744 5200,744
k! 8 0,2 (0,003) 600,0 115,136 715,136
Cpennee BpeMsi 0XKHJa- 9 0 0 129,528 129,528
HHs 3a4BOK Hauala o0cCiy- 10 0 0 143,920 143,920
11 0 0 158,312 158,312
xKuBaHus I, (4) paBHO
=T — MOCTb KOPMOB, YJIJMIIIUTE BX KaU€CTBO ITyTEM COKPALLICHUs
l =T, (n-tnorp).

OrpunarensHoe 3HadeHWe [~ O3HAYaeT, 4YTO B

OKHJAaHUU OyIyT HaXOIWThCA KaHaIbl OOCITYXHMBaHHA
(TpaHCIIOPTHBIE CPE/ICTBA).

Io naHHOI MeToAVKEe HAMH MIPOW3BEACH BBIOOP paIlHo-
HAJIBHOTO KOJIMYECTBA TPAHCIIOPTHBIX CPEICTB ISl OOCITYKH-
BaHHUS OJTHOTO KOpMOYOOpodHOro kombaitHa «Sryap-850» B
yenousix PYCIIIT «1-ast Munckas nrunedadpukay.

B kadecTBe TpPaHCIOPTHBIX CPEACTB HA MHpEAIPU-
atuu ucnoas3yoT 11 arperatoB MT3-82+2I1TC-4, nnsd
MIOJTHOW 3arpy3KH KOTOPBIX PEKOMEHIJOBAaHO HAapallXBa-
HHe GOPTOB, obecreunBaromee 00beM mpuiena 17 M
TPy30II0IBEMHOCTS 4 T.

[Ipn y6opke KyKypy3bl Ha CHJIOC OIXHHM_KOPMOYOO-
pouHbIM KoMOaitHOM «SIryap-850» co cpeaHeln HpoIrycK-
HOH CIOCOOHOCTBIO 50 KI/C, ypOKaWHOCTH|3CICHON MaCcChI
35,77 T/ra, cpeaHeM pacCTOSIHUM TPaHCTIOPTHUPOBKH Tpy3a
1 KM 1o Joporam ¢ TBEpbIM MOKPBITHEM H CEBECTONMO-
ctu 1 TOHHBI 3e1eHOH Macchl 25 ThIC. py0y10 Gopmyie (1)
ompejeneHa cyMMa yiepoa oT BbIHY)KACHHBIX IIPOCTOCB
KOpMOYOOpouHOro KomOaiHa 1| 3aTpaThl Ha COIEpIKaHHUC
TPAHCIIOPTHBIX CPEJCTB VIS CilydaeB, Korjua KoMOaitH 00-
CITy’KUBAIOT OT 1 10 11fTpancriopTHbIX cpencTs. Pesynbra-
ThI PaCUETOB IIPHUBE/ICHHI B TAOIUIIE.

B pesynbraze mccnenoBaHuil ycTaHOBICHO, YTO MH-
HUMaJIbHOE BpPeMsl OXMIAHUS 00CIyKHBaHHUS KOPMOY0OO-
pouHoro kombaitna \«ryap-850», wncmomezyemoro B
PYCIIILé«l-as "Munckas nrunedadbpuka» mis yOOpKH
KyKypy3bl Ha, CHJIOC, IIpU HaWMEHbIIEH OoOIIeH cymme
ymep6a, 0T NpocToeB koMbaiiHa U 3aTpaT Ha COJCpIKaHUEe
TFPaHCIIOPTHBIX CPEACTB, MOIYYCHO MPH HCIOIb30BaHUU
nessiTr  arperato MT3-82+21ITC-4. JIBa ocTtaBmmxcs
arperata MO>KHO HCIIOJIb30BaTh B KAYECTBE PE3EPBHBIX.

BruiBoabI

1. CokparieHre BpeMEHH OXUIaHHAS KOPMOYOOPOUHO-
ro KomOaifHa IMO3BOJIMT CYIIECTBEHHO CHH3UTH CEOECTOH-
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BpeMeHH yOOpKH W 3aKJIaIKWiHa XpaHeHue, Ooyee paro-
HAJTBHO HCTIOAB30BATH CENMBEKOXO3SIHCTBEHHYIO TEXHHUKY.

2. Pazpa0OotafiHasi METOIMKa BRIOOpA palvOHAIBHO-
ro KOJHMYECTBA TPAHCHOPTHBIX CPEACTB MpH yOOpKe
CEBEKOXO3IUCTBEHHBIX KYJIBTYP MOXKET OBITh HCIIOIB30-
BAHA NMPH MPOCKTUPOBAHUM MPOU3BOJCTBEHHBIX MPOIIEC-
COB;, TUTAHHPOBAHWM WCIOJIB30BAHUS TEXHUYECKOTO H
TPYMOBONO MOTEHIIMANIA B IPUPOAHO-TIPON3BOICTBEHHBIX
yerousix Pecry6inku Benmapych n KOHKPETHBIX YCIIOBHU-
SIX CEIIbCKOXO3SIMCTBEHHOTO MTPOU3BOICTBA.
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