7 TlepeBO3KH CeJIbCKOX0351CTBEHHBIX I'PY30B
7.1 IlepeBo3KM CHJIOCHOI MacChI

Cpenu cenbCKOXO3MCTBEHHBIX IPY30B MEPEBO3KU CHUIIOCHOW MAacCChl, CCHAXKA U
JIPYTUX KOPMOB 3aHUMAIOT OJHO U3 NIEPBBIX MECT.

Mexny Tem cpeaHecyTOYHass MPOU3BOAUTEIBLHOCTD MOJBUKHOTO COCTaBa aB-
TOMOOMJIBHOTO TPAHCIIOPTA Ha MEPEBO3KaX CUIOCHOM MacChl, CEHaXKa U IPYrUX KOp-
MOB C TIOJIEH W MIaHTaluil coctapisaet 14...16 T, T.e. 1axke HUXKE, YeM Ha MEPEBO3KAX
3€pHa C TOKOB Ha 3JIEBATOPHI; B OOIIEH TPYAOEMKOCTH BO3JEIbIBAaHUS U YOOPKH KOP-
MOBBIX KYJBTYp MOTPY30YHO-pPa3rpy30YHbIe W TPAHCHOPTHBIE PAOOTHI COCTABISIIU
okosio 70 %, mpOCTOM TPaHCHOPTHBIX CPEACTB IOJ NOTPY3KOM M pa3rpy3Kod —
35...50% oT BpeMeHU HaXOKIAEHUS B pad0oTe; BEJIMKU IPOCTOM YOOPOUHOU TEXHUKH B
OKHMJIAHUU TPAHCIIOPTHBIX CPEACTB.

IIepeBO3KM CUIIOCHOM MacChl OTHOCATCSI K BHYTPUXO35HCTBEHHBIM I1E€PEBO3KaM
(MCKIIIOUEHUE TEPEBO3KHU /TS IEpepadOTKU Ha TPaBsSHYIO MYKY) U sIBJIsieTCS cOOpOU-
HO-TPAHCIIOPTHBIMU IIPOLIECCAMH.

OcoOeHHOCTSMH TEPEBO30K CUIIOCHOM MAcCChl SBJISIOTCS: CaMbIii OOJIBIION Te-
PHOJ UX BBIMIOJHEHUSA (C MEPBBIX YKOCOB TPAB U KOPMOBBIX KYJbTYp A0 HACTYILICHHUS
3aMOpPO3KOB, B I0HBIX paiioHax PD 0ObIUHO C cepenHbl anpelis 10 BTOPO MOJIOBU-
HBI HOSIOpSI), COBIAJICHUE IO CPOKAM OCYIIECTBIICHUSI C YOOPKON yporKasi MpaKTUye-
CKH BCEX CEIBCKOXO03AMCTBEHHBIX ITPOTYKTOB.

Kak u Ha TpaHCHOpTHBIN NpoLECcC APYTUX BUIOB CEIBCKOXO3SIMCTBEHHBIX IIPO-
IYKTOB, HA MIEPEBO3KU CUIIOCHOM MAaCChl HAKJIAIBIBAKOTCS TEXHUYECKUE OTPAHUYCHMUS,
IJIaBHBIMU U3 KOTOPBIX SIBJISIETCSI COOTBETCTBHE MPOU3BOJIUTEIBLHOCTH U THIIOB YOO-
POYHBIX, TPAHCIOPTHBIX, MOTPY304HO-PA3TPY30YHBIX U 3aTOTOBUTENBHBIX (TIepepada-
THIBAIOIIUX ) CPEJCTB.

OpnHako MOTPEOHOCTh B CHJIOCHOM Macce ompenensercs 0o0beMOM YCTPOWCTB
JUISL €€ CUJIOCOBaHUS (M, TpaHIIeH, OalleH U T.1.), IPOU3BOAUTEILHOCTBIO CYIINIb-
HBIX arperaroB, MOTPEOJICHUEM €€ )KUBOTHBIMHU.

Jl1a coxpaHeHus] KauyecTBa U MUTATEIbHOM LIEHHOCTH 3€JICHOM MacChl, MOCTY-
narouie Ha KOpM CKOTY, U JIJIsl IPUTOTOBJICHUS TPABIHONM MYKU HEOOXOJUMO MOABO-
3UTh €€ B TEYEHUE CYTOK B IIEPBOM CIIy4ae B COOTBETCTBUH C YCTAHOBJICHHBIM pallH-
OHOM, a BO BTOPOM — B COOTBETCTBUH C MPOU3BOAUTEIBLHOCTHIO CYIIMJIBHOTO arpera-
Ta, HE JIOITyCKas XpaHEHUsI Macchl CBbILIE 4 4.

Hcxons n3 notpeOHOCTEN CeNbCKOXO3IMCTBEHHBIX MPEANPUATUN, MEXKXO035ii-
CTBEHHBIX OOBEAMHEHUI 1 )KUBOTHOBOAYECKUX KOMIUIEKCOB B 3€JIEHON Macce Mo Ie-
puoaaM “‘3eJIeHOro KOHBelepa” Ha pa3HbIe 1N CIeAyeT YCTaHABIMBATh 0OBEMBI €€
yOOpKH, TOTPEOHOCTh B YOOPOUHOM TEXHUKE M TPAHCHOPTHBIX CPEICTBAxX IJsi o0ec-
nedeHus: oecrepe0oitHoM paboThl U PUTMUYHOTO MOABO3a MPOIYKIIUA K MECTaM 3a-
TOTOBKH, IEpepabOTKU ¥ CKapMITUBAHUS CKOTY.

Bpewmst 3arpy3ku oHOW TpaHIIEW CUJIOCOM HAXOJIUTCA B mpenenax 2...5 AHEil.
[Ipu cpoke 3aKnagku CBBILIE S5 THEW PE3KO CHUKAETCS KA4E€CTBO CHJIOCA U YBEIINYH-
BAIOTCA €r0 MOTEPH.

Jlo HacTosIIIero BpeMeH! NpUMeHsIeTCsl 00CTyKMBaHUE KOMOAHOB U NEPEBO3-
Ka CUJIOCHOW MacChl aBTOMOOMJISIMU MJIM KOJIECHBIMU TPAKTOPAMU € TIPUIIETIaMHU.
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Pasrpy3ka 60pTOBBIX aBTOMOOUIIEH MTPU JOCTABKE 3€JIEHON MAaCChl 1JIsi CUIIOCO-
BaHMs B OalIHSIX, MPUTOTOBJIEHUSI CEHaXa, a TaKXKe JIJIS epepabOTKU Ha TPaBSIHYIO
MYKYy TpeOyeT MPUBICYEHHUS] TPAKTOPOB JJIsi BHITPY3KH CHIIOCHOM Macchl U3 aBTOMO-
OMJIBHBIX KY30BOB C MOMOIUIBIO CETOK U APYTHX MPUCIOCOOJICHUNA. HENpephIBHAS T10-
Jaya Macchl JUIsl 3aK/IaJIKd Ha CEHaX WM MPUTOTOBJICHUE TPAaBIHOW MYKH TpeOyer
CO3/JIaHHUs 3aacoB 3€JEHON MACChI, UTO MPUBOJUT K TIOPYE U JOMOJHUTEIBHON NIEpe-
BAJIKE.

[Ipu mocraBke 3e€1€HOM MACChI I CUJIOCOBAHMS WJIW MTPUTOTOBJICHUSI CEHAXa
B TPAHILESIX aBTOMOOWJIM 3a€3Kal0T B TPAHIICIO M Pa3rpyKarTcsl ¢ MOMOILBIO ryce-
HUYHBIX TPAKTOPOB, OTBIEKAEMBIX JIJISI 3TOTO OT TPaMOOBKH MacChl, HEIPEPHIBHOCTH
KOTOPOIi — 00s513aTeIbHOE YCIOBHE MOJIYUYCHUS KAaUeCTBEHHOTO CeHaXa.

[IpuMeHeHne TPakTOPOB C CAMOCBAJIbHBIMU MPUIENIAMH 3HAYUTEIIBHO YIIPO-
IIAET U YCKOPSIET BBITPY3KY 3€JICHON MaccChl, TaK KaKk HE TpeOyeTcsl JOTOTHUTEIbHBIX
MEXaHU3MOB U MPUMEHEHHUSI PyYHOTO TPYy/Ad, COKPAILAIOTCS €€ 3arachl IPH 3aKJIaIKe
B OalltHu, nepepadoTKe Ha TPaBSIHYIO MYKY U CKapMIJIUBaHUE CKOTY, TPAKTOPHI HE OT-
BJICKAIOTCSl OT TPAMOOBKH MacCCHI.

Kpome Toro, mpu nepeBo3kax CHIOCHOM MacChl aBTOMOOMJIN BBIHYX/ICHBI, 3a-
rpyXasich OT KOMOAHOB, pabOTaTh B TSDKEIBIX JJI1 HUX YCIOBUSAX JTBUXKEHHUS 1O TO-
JISIM CO CKOPOCTSIMHU, PABHBIMH CKOPOCTSIM JBUKEHUS CUI0COYOOPOUHBIX KOMOAHHOB.

HecmoTtpst Ha sBHBIE TIpeMMYyIECTBAa MPUMEHEHHUSI HA MEPEBO3KAX CUIIOCHOM
Macchl TPAaKTOPOB € MPHUIIETIAMH, TPe00IaIaroIasi YacTh 3TUX NEPEBO30OK OCYIIECTB-
JSI€TCSI TOJIBUKHBIM COCTaBOM aBTOMOOMJILHOI'O TPAHCIIOPTA.

Ha Pucynok 7.1 npuBeeHbl HEKOTOPBIE CXEMbI IEPEBO3KUA CHIIOCHOM MacChl U
KOPMOB, KOTOPBI€ YCIICIIHO MTPUMEHSIIOTCS B CEJILCKOXO3SMCTBEHHBIX MPEANPUITHIX
B CpEIHEN KIMMAaTUYECKOU MOJIOCE.

Pacdersl moka3pIBarOT, 4YTO TPAKTOPHBIE MOE3/1a HA MEPEBO3KE CUIIOCHOM Mac-
ChI CJIEYET UCIOIB30BATh MIPU PACCTOSIHUSAX 710 7 KM, U OCOOCHHO TPU HU3KOH YpoO-
XKAWHOCTH yOuUpaeMbIX KyJIbTyp. Bo Bcex ciydasx >kelaTelbHO MPUMEHSTh CaMo-
CBaJIbHBIE TPAHCIOPTHHIE CPEJICTBA C PaBHBIMU MapaMeTpamu (BpeMeHeM 000poTa U
IPY30I0ITbEMHOCTHIO).

Xopoire pe3yiabTaThl Ha TEPEBO3KE CHIIOCHOM MacChl OT KOMOAMHOB JacT
cneruanbHbiid nputien [ICE-12,5. Coueranue npurnena [ICE-12,5 ¢ kombaitnom KC-
1,8 “Buxpr” obpaszyer kopmoyOopounbiii komiuiekc COX-1. Hamuuue BbicOKHX
OOpPTOB U KPBIIIN Yy MPHUIIETIAa UCKITFOYAET MOTEPU U3METLYECHHON MACChI, a 3 JHUN aB-
TOMAaTUYECKH OTKPBIBAIOIIUICS KJIalaH MO3BOJISIET TPAKTOPUCTY BHITPYXKATh Maccy,
HE BBIXOJIs U3 KaOuHbI. [Ipon3BoAUTENHLHOCTE KOMIUIEKCA B 1,2 pa3a BhIlEe OOBIYHBIX
TPAKTOPHBIX MOE3/I0B.

Jliist cOopa 1 mepeBO3KH MU3MEIBbYEHHOM MacChl OT CUJIOCO-, KYKYpPY30- U KOp-
MOYOOpPOYHBIX KOMOAMHOB M KOCWJIOK — H3MENBUYMUTENICH MpeaHa3HAueH Crelualib-
Hblil npunen-eMkocTh [ICE-20. ITlpunien-eMKoCcTh aJii MEPEBO3KH H3MEIbYEHHOU
Mmacchl 3arpyxatot komOaitnamu KCK-100, KTIKY-75, KC-1,8 “Buxps” u np.

[Ipu mepeBo3Ke CHIIOCHON MacChl aBTOMOOMJISIMU-CaMOCBajaMu 3aHUN 0OpT
HEOOXOJMMO 3aMEHUTh OTKHJIHOW PEIIeTKOW, KOTOpas HABEIIMBACTCS HA CTOWKH,
YCTaHABJIMBAEMbIE B 3aJJHE YACTH KYy30Ba.

JIisi mpenoTBpaIie s MOTeph 3€JIEHOW MacChl OT BBIAYBAHHS aBTOMOOWIIH
clelyeT CHaOJUTh KPYMHOSYEUCTHIMU BEPEBOUYHBIMU CETKaMH, HaOpachlBaeMble Ha
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Ky30B IOcJje norpy3ku. [Ipu IBM>KeHHH TPAHCIIOPTHBIX CPEJCTB MO MOJI0 BO BpeMs
3arpy3Ku paguaTop 3a0UBaeTcsl U3MEIbYEHHOM 3eJI€HOM MacCoii, YTO MPUBOIUT K Ie-
perpeBy aBurateins. YToObl n30exaTh 3TOro, Nepel paauaTtopoM CTaBIT METaJlIuYe-
CKYIO CETKY WJIM HATSTUBAIOT MapIIio.

flgne

fiititin

Pucynok 10.1 - Cxembl IepeBO30K CHUIIOCHOM MacChl U KOPMOB: a — IepeBo3Ka TPaKTo-
pamu MT3-80 ¢ oboporHeiMu npunenamu 2-IITC-4; 6 — nepeBo3ka aBromnoeznamu 3UJI-130 ¢
npunenamM € yYBECIMYCHHBIM 00BeEMOM KY30BOB 1 O6Op}II[OBaHHHMI/I IJId Pa3rpy3ku TPakKTOpOM C
TOJIKaTeJIeM; B — 3arpy3Ka aBTOIOE3/I0B OJJTHOBPEMEHHO ABYMS CUIIOCOYOOPOUYHBIMU KOMOaitHaMH U
pa3rpy3ka TpakKTOpOM C TOJIKATCICM

VYcaoBus paboTsl YOOPOUHO-TPAHCIOPTHBIX KOMILJIEKCOB MO 3arOTOBKE CHUJIOC-
HBIX KYyJIbTYp OTJIUYAIOTCS O0JbITUM pazHooOpazueM. OCHOBHBIE (PaKTOPHI, XapaKTe-
pusyronue u onpeaenstomue 3pHEKTUBHOCTh UX pabOThI, - ATO YPOKaHHOCTh yOu-
paeMbIX KyJIbTYp U PACCTOSHHUE TIEPEBO3OK.

TpancopT Ha yOOpKe ypoxkKasi CHIIOCHBIX KYJIBTYp MPUMEHSIOT C 3aKperyieHU-
€M TPYNIbI TPAHCIOPTHBIX CPEACTB 3a TPYMNION YOOPOUYHBIX MAIWH (TIpsIMBIC TIepe-
BO3KH); C UCIOJIb30BAaHUEM CMEHHBIX (0OOPOTHBIX) MPUIICTIOB; C MEPErpy3Koi 3eme-
HOM Macchl B OOJIBIIIETPY3HBIE TPAHCTIOPTHBIE CPEACTRA.

[IpsiMbie IepeBO3KK Hambosee pacmpocTpaHeHbl. Ha 3arotoBke cuiioca TpaHc-
MOPT MOXKET paboTaTh C JIOOBIMU CHIIOCOYOOPOYHBIMUA MAIlIMHAMU, Ha 3aTOTOBKE Ce-
Ha)ka — C BbICOKOIIpoun3BouTebHbIMU KomOaiiHaMmu KCK-100 u E-281.

Ha npsiMbIx nepeBo3kax CHUJIOCHOM Macchl MPHU XOPOIIEM COCTOSIHUU JOPOT
MPUMEHSIOT aBTOMOOUJIbHBIE MOe3/]a KaK CaMOCBaJIbHbIE, TaK U OOpTOBbIE. B aBTO-
MOOMJIBHOM TO€3/Ie CHayvajla 3arpy’karoT MpUlen, a 3areM aBToMoOmiib. Ky3oB 3a-
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MOJIHSIOT B HAIIPABJICHUH OT 33JIHEr0 0OpTa K MepeHEMY.

[Ipu nanupoBaHuM MOTPEOHOCTU B TPAHCIIOPTE ISl OOCTYKUBaHUSI yOOPOU-
HBIX MAaIllMH TP MPSAMBIX MEPEBO3KaX 11eJ1ecO000pa3HO MEePBOHAYAIBHO OINPEACIIUTD
HE00XO0IMMOE YUCIIO TPAHCTIOPTHBIX CPEJICTB OJHOU MAPKH.

[Ipu Hayuuu B XO3sMCTBE B MEpUOJ YOOPKH pPa3IMYHBIX TPAHCIOPTHBIX
CPEACTB PAlMOHAIBHBIA TUI TPAHCIOPTA ISl OPTaHU3ALMU MPSMBIX [IEPEBO30K IIe-
Jeco00pa3HO BRIOMPATH MO MPSMBIM dKCIUTyaTallMOHHBIM 3aTPaTaM.

[Ipu opranuzanuu NepeBO30K CO CMEHHBIMH MPULENAMU TPAHCIOPTHBIE CPEa-
CTBa MOTYT paboTaTh C MpUIEnamMu, OYKCHPYeMBbIMU MpU COOpE 3eIeHOM MacChl KO-
JIECHBIMU TPAKTOPaMH HJIM C TPULIETIaMU, OYKCUPYEMBIMU TIpU cOOpe 3eJICHONH MacChl
yOOPOUYHBIM arperaTom.

IIo mepBol cxeMe KOJIECHBIM TPAKTOP C MPHULETIOM JIBUXKETCA PAAOM C KOM-
O0allHOM M TIOCJI€ 3alOJIHEHUS Mpuilena OyKcupyeT ero o Ommxaimen moporu. Ilo
JI0pore K MECTy 3aKJIaJKu CUIIOCHOW Macchl MpULEH NepeMeniaeT aBTOMOOUIIb-TSTay,
3arpykaeMblii 0T koMmOaiiHa 0e3 ouepenu. CMeHHbIE MPUIIETBI MOKHO OYKCHPOBATh
KOJIECHBIMM TpakTOpaMH. BMecTo mnpunena npu TakOW TEXHOJOTHH HCHOJB3YIOT
TakKe nosynpuuensl. [Ipu 3ToM TpakTop, COOMpPAIOIIUN CUIIOCHYI0 Maccy OT KOM-
0alfHOB Ha I0JIE€ U JIOCTABIIAIOIIMN €€ K J0pore, 00ecneuynBaoT ClieluaIbHON MoJ-
KaTHOU TEJIEIKKOU C CEIEIbHBIM YCTPONUCTBOM.

[lo BTOpOM CcXeme, UCMONb3YEMOUN MPU HEBBICOKON YPOKaWHOCTH U HEOOJIb-
IIUX PACCTOSIHUSAX MEPEBO30K (2...3 KM) M HENOCTATKE aBTOMOOUJIEH CYyTh TEXHOJIO-
TUU 3aKJII0YAETCS B TOM, YTO K KOMOAlHy NPUCOEAUHSAIOT aBTOMOOMIIbHBIN WU TPAK-
TOPHBIM TpUIEI, KOTOPBIM 3aMOiHSAIOT Npu pabore komoOaitHa. [locne 3amosHeHUs
IpUIlena arperar OCTaHaBIMBAIOT U MpULEN MeHsT. [Ipunensl Kk Mectam 3aKiIaKu
JOCTABJISIIOT TMOO TPAaKTOpamu, JM00 aBTOMOOMIISIMU, 3arpyKaeMbIMU OT KOMOAitHOB
0e3 ouepeu.

[Ipu opranuszanuu pasrpy3Kd HEIOMYCTUMBIMU OYyKCHPOBKA aBTOMOOMIIEH
TpaKTOpaMH B CHJIOCHBIC TPAHIIIEU U 3aTATUBAHUE UX HA OypThI, TaK KaK B TOM CIIy-
qyae yBEJIMYMBAKOTCS M3HOCHI TPAHCIIOPTHBIX CPENCTB, MPOJAOJDKUTENBHOCTh U CTOU-
MOCTb Pa3rpy3KH, a TAK)KE€ CHHYKAETCS Ka4€CTBO CUIIOCHOM MAcCHlI.

MaxkcuManbHON 3Q(EKTUBHOCTH IMpoLecca pa3rpy3Ku JOCTUTAIOT NP MpUMe-
HEHUU CaMOCBAJIBHBIX TPAHCIIOPTHBIX CPEeACTB. I CTaTKMBaHUs CUJIOCHOM MaccChl C
maTpopM OOPTOBBIX TPAHCIOPTHBIX CPEJICTB MPUMEHSIOT Pa3rpy3uyUuKH, CMOHTHPO-
BaHHbIE HA TYCEHUYHBIX TPAKTOpaxX.

[IpocTbiMU U yIOOHBIMH CPEACTBAMU BBITPY3KH CHIIOCHON MaccChl U3 OOPTOBBIX
TPAHCHOPTHBIX CPEACTB CIYXaT MPOBOJOYHBIE WJIM BEPEBOYHBIE CETKU C JIBYMS I10-
MEPEUYHBIMU PACTSKKAMH M MIPOYIIMHAME, KOJbI[AMU WM KPIOKaMU HAa KOHIaX (TUIa
ramaka). [lepen morpy3koil Maccbl B TPAaHCIIOPTHOE CPEJCTBO CETKY PAacCTUIIAIOT Ha
ero miatdopMme Tak, 4ToObl OJHA M3 MONEPEUMH HAXOAWJIACh y MepenHero Oopra,
PacTSDKKY C KOJIBLIOM IepedpachIBalOT yepe3 NepeIHuil 00pT, a pacTHKKY C KPIOKOM
Ha JIpYroM KOHIIE CEeTKU YKJIaJbIBaIOT OKOJIO 3aaHero o6opra. Ilpu pasrpyske OTKpbI-
BalOT 3aJHUI OOPT, MPOJIEBaIOT OYKCUPHBIN TPOC TPAKTOpa Yepe3 KOJIbIO MEPEIHETO
KOHLIA CETKM M 3aKpEIUIIIOT TPOC 3a KPIOK 3aJHEro KoHua cetku. Ilpu criaruBanuu
CeTKU C IIaTPOpMbl OHA IJIOTHO OOJieraeT maccy. Y MecTa 3akKIaJblBaHUsS MacChl
KPIOK OTLEIUIAIOT OT TPOCA U 32 KOJIBLIO U3BJIEKAKOT CETKY M3-I110J MACCBI.

J1J1st BBITPY3KH CHUIIOCHOM MAacChl M3 COBPEMEHHBIX OOPTOBBIX aBTOMOOUIIEH
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MIPUMEHSIIOT Nepe0O0OopyA0BaHHBIE aBTOMOOUIIepa3rpy3unku, Hanpumep ['YAP-15H.

7.1.1 O6ocHOBaHMe ONITUMAJIBHOM I'PY30M0AbEMHOCTH U padoueil CKOPOCTH
TPAHCIOPTHOIO arperara

VYayumenue mnokazareneil pecypcocOepekeHUsl TPaHCIOPTHBIX arperaTtoB J10-
CTUTaeTCs MyTEeM ONTUMHU3ALUU IPY30MOABEMHOCTH U paboyeil CKOpOCTH.

[Ipu mepeBo3Kke M3MEIBLYEHHON 3€J€HOM Macchl TPy30BBIMU aBTOMOOWISIMU B
MIEPBYIO OYepe/lb BHIOMPACTCS aBTOMOOWIIb M OMPEICISICTCS] €r0 TPY30M0hEMHOCTh
Q. 1o ycnoBui0 HanboJsiee MOJIHOM 3arpy3KH JIBUTaTelsd C YY€TOM JOPOXKHBIX yCIO-
BUI ¥ BO3MOYKHOCTH HapalTuBaHUs OOPTOB.

CootBetrcTByIOIIast pabodasi CKOPOCTh V, ONMpPEAEsIeTcs Mo 0alaHCcy MOITHOCTH
C Y4ETOM JOPOKHBIX YCIOBHM.

JI71s1 TpaKTOPHBIX TPAHCHOPTHBIX arperaToB B OOIIEM CIIydyae UMEETCs] HECKOJb-
KO BapHaHTOB IPUILIETIOB U COOTBETCTBEHHO BO3MOXHA ONTHUMH3ALHUS TPY30IOABEM-
HOCTH U paboueil ckopoctu. Kputepuii onTUMaIbHOCTH COOTBETCTBYET MUHUMYMY
yAEIbHBIX HEPro3aTpar mpu pabouemM xojie arperarta

E 3,6-N, - &,

TP

KF 'Qn Uy
rae Erp — ynenbHbie sHEepro3atpartsl, kJ[x/Tkm; Ny — MoutHoCTh TpakTopa, KBT; ey —
kodhuieHT 3arpy3ku asuratens; Qp — HOMUHANIbHAS TPY30MOIBEMHOCTh TIPHIIE-
na, T; Kr — koo puiueHT ucnoib3oBaHusi rpy30M0AbeMHOCTH TIPU NIEPEBO3KE 3eIie-
HOM Macchl; vy — paboyas CKOPOCTh, KM/4.

[Tpoussenenue Qp Kr MoxHO BbIpa3uTh B BUE

QK = i

K
T
rae Pxp — TaroBoe ycunue tpaktopa, kH; K — ynensHoe TSroBoe CONpOTUBIICHUE
npuiena, KH/T.
Kpurepuit ontumanbsHocTy (7.1) npu 3TOM NpUMET BUJT

E,p = 36- I;H oK _ 3,6 Ky —> min (7.3)

kp " Vn Nr
rae nr — tsarossid KII/I Tpakropa.

Yucnennoe 3Hauenue Ky ompenernsieM Ha OCHOBaHUM OOIIETO TATOBOTO CO-
MPOTUBJIEHUA npulena Py

PH:QH'g'[Z_:_'_(GH_FKF)WH]_FPBa (7.4)
I7ie § — YCKOpEeHHe CBOGOJHOTO mafeHus, M/c; yr = frcosa + sina ; wp = frcosa +
sina; fr, f§ — KO3 GUIMEHTHI CONPOTHBIICHHSI KAYCHUIO TPAKTOPa M TPUIICNA; O —
CpPEIIHUH YroJl CKJIOHA ITyTH, TPal.

Qn_ _ i]7-
oy =—, Op = 1

mr Qu
rJe Tt Ty — 9KCIDIyaTallMOHHBIE MacChl TPaKTopa W mpuiiena; Py — CONpOTHUBIIEHHUE
BO3/yXa.
OmpeelnseM COPOTUBICHNE BO31yXa

— min_ (7.1)

(7.2)
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_ Ky -Fun Up;
° 13 !
rae Ky — koaddunment odrekaemocty; Fy — miomaas 1000BOi MOBEPXHOCTHU MPH-
1emna, M-,
YucnenHoe 3HavyeHHE Fjp 3aBUCHT OT BMECTHUMOCTH TIPHIICTIA WJIH OT T'PY30-
nmoabeMHOCTH Q.
[Tpunumaemas npubauxeHHo Fy=Kg - Qp, momyuum

Kw 'KF 'Qn’U127
13

Ha ocnoBanuu (10.4, 10.6) noixyuum pa3BepHYTOE BBIPAKEHUE YAEIBHOIO TSTO-
BOTO COIPOTUBIICHUS MpHUIIETa

(7.5)

P, =

(7.6)

K, =0 [Z—I +(o, +Kr)¢//n]+ 0,077K,, - K. -v% . (7.7)
Tarossiii KITJI Tpakropa nr B (10.3) onpenensiem u3 paBeHCTBa
14
=, |1-—F—|.(1-5
M =1 ( Ua-gN-nM]( ), (7.8)
36-N 3,6-
rae 15 = H = 9’ QZ&J (7.9)
mp-Q-U; 9V my

rae D — YHEPrOHACHIIIEHHOCTh TpakTopa, KBT/T; vpyr — TeopeTudeckas CKOpOCTb,
kM/4; v — KITJ[ TpancMuccuun tpakTopa.
BbykcoBaHue 6 umeeTt BUA

5= a-(Ha-gN T _l//T)

bty — 11, -6y -1y (7.10)
rae a, b — smoupuyeckre ko3P PUIIUEHTHI.
Kpurepuit ontumansuoctu (7.3) ¢ yuetrom
UH:UHT(].'S) (711)

MOJIy4YUM

36-9 -{‘”T +(o, +K, )WH} +0,077K,, - K. (1- o) v,
E

T

™ =
77 [1_ l// }.|:1_a'(n3'gN'77M _l/jT)
M
I, - &y -1y b+y, —11,-& -1y

— min (7.12)

N3 sTOro paBeHCTBAa B pe3ysibTaTe UYMCICHHOTO PEIICHUs OIpesessieM OMNTH-
MaJIbHYI0 TEOPETHYECKYIO CKOPOCTD Vyyropt. 3aTEM Ha ocHoBaHuu (7.9, 7.10, 7.11) npu
V= Vritopt PACCYUTBIBAEM 15051, Ogpt 1 ONITUMATIBHOM CKOPOCTH TPAaHCIOPTHOTO arpe-
raTta c Tpy3oM

Uriopt = 1)I'ITopt(l' 8opt)- (7.13)

1o 3HaYEHHIO Vyrropt HIIH Vropt BEIOUPAEM COOTBETCTBYIOIINE TIEPENAUYU TPAKTOPA
C HOMUHAJIbHBIM TATOBBIM YCHIUEM Pyppopt, IO KOTOPOMY IIPH V= Vrjopt PACCYUTHIBA-
€M ONTUMAJIBHYIO IPY30M0BEMHOCTD MpHUILIETIa

Exp " Pepropt — 9 - My Y7
K ,

Q0pt = (7.14)
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I'ac €xp — ,Z[OHYCTI/IMI:Jﬁ KOG)(i)(pI/IHI/ICHT HCIIOJIb30BAHHUA HOMHUHAJIBHOTO TATOBOI'O YCH-
JIVsL.

IIo 3Ha4eHHUIO QH BI)I6I/Ipa€M COOTBCTCTBYIOHII/H?I npuncii ¢ BMCCTUMOCTBIO KY-
30Ba

Qﬂopt =Qy Ky Py, (7.15)
TJIe Py — TUIOTHOCTH 3€JICHONW MacChl B Ky30Be€, /M,

Jlanee onpenensieM GakKTHUECKYIO 3arpy3Ky TPaKTOpa M3BECTHBIMU METOJIAMU C
YYETOM OIPaHUYEHHUH Vriopery, LriopSr1.

Ecnau npenebperaem BIMSHHE CKOPOCTH Ha TATOBOE COINPOTHUBIICHHE IpUIIETIA,
torga Ky = 0.

Hanuuue oNTHMaabHOrO peIieHHs M0 KpuTepuio Epp—mMin moka3aHo Ha
puc.7.2. Ilpu 5TOM MOIy4eHBl ONTHMANBHBIE 3HAYECHHUS Vopt = 3,54 M/C, Ogpr = 12 %,
Nt = 0,57 n1s TpaHCHOPTHBIX arperatoB B cocTaBe Tpaktopa MT3-80 ¢ nmpunenamu
[1CE-12,5 umeromum rpy3onoabeMHocTh Qp=4T u I[ICE-20 ¢ Qp = 6 1. OnTumars-
HOMY pEeXuMy paboThl TA COOTBETCTBYIOT MHHUMAIBHBIC YIEIbHBIC YHEPTO3aTPATHI
Er = 12,62 x/lx/TkMm. Ha puc. 7.3 nmoka3zaHa 3aBUCMMOCTb OCHOBHBIX IOKa3aTelen
paboTsl TpancnopTHbIX arperatoB (Tpaktop T-150K, mpunen IICE-30, Qp = 971) ot
ckopoctd. IIpu 3TOM moiry4eHsl onTHMalbHbIE 3HaUeHHs Vp = 2,52 M/c, 1 =0,63, Ogpt
= 0,108, a ynenbHble 3Hepro3arparsl Et = 11,81 kJx/TKM.

JI1sl CpaBHUTENBHOTO aHAJIM3a BBITIOJHEHBI TAKXKE PAcdeThl II0 MAKCUMYMY TsI-
rooro KIIJI nr —max.

B pesynbrare 3THX pacueToB MOIYYEHO: Vop=3,64 M/c, & = 0,09 npu nr = 0,585.
[Tpu sTOM ynenbHbIE SHEpro3aTpatel Er = 12,92 kJ»/Tkm, uto Ha 2,3 % OombIIe Mu-
HUMAaJIbHBIX E1min=12,62 KJX/TKM.

ET', !‘Zr 8{%
Kdx
KM
20 L 06 b0
|
/ l K\
) | —= 04 b0
Er /r-'
i =7
/a ] i
\1\} - 42 t2g
I I.\___ /5’ -/O
11 | |

204 28 336V 392 448 504 56 616 Upimy,

Pucynox 7.2 - 3aBucuMocTH ynenbHbIX 3Hepro3atpar Er, Tarosoro KIIJ nt u Oykco-
BaHMS O TPAHCIOPTHOTO arperara OT CKOPOCTH: | - Tpy30MOABbEMHOCTH MpHIleTa
Qp =4 T1; 2 - Tpy30101BeMHOCTD npuiiena Qp =6 T

185



ET ?T O?’o
Kax
- 7
>
20 o | _—-"""""'-C..:“""-u\ L 06 L B0
| T~
15 ! E // i
| .--:';/ '
/0 i | & L 02 20
| | < '
- /0
l. i L i

168 2,240, 336 392 448 %04 (% kmy

Pucynok 7.3 - 3aBUCHIMOCTH OCHOBHBIX TOKa3aTesiell paboThl TPAaHCIOPTHBIX arpera-
ToB 0T ckopocTH. Tpakrop T-150K, npunent [ICE-30 Q=9 .

Ilpu ompenencHUy ONTHMANBHBIX 3HAYEHHH pabO4ell CKOPOCTH Vopr M IPY30-
noxbeMHOCTH Tnputiena Qropt 0 MUHUMYMY YICIBHBIX 3Heprozarpatr Er—min B co-
OTBETCTBUU C (7.1) UMEIOT MECTO CIHUIIKOM Majble CKOPOCTH B COYETAHUU C OOIb-
IOW TPY30IOJAbEMHOCTBIO. [IOCKOIBKY MEpeBO3Ka 3€JIECHOTO KOpMa MOXKET OCy-
HIECTBIIATHCS TOJIBKO Ha OJTHOM MpHIlEre, TabapuThl Ky30Ba KOTOPOTO TOXKE OTrpaHU-
YeHBI, TO KpUTepuii Er—Min 00bIYHO HEBO3MOXXHO peann3oBaTh. [103TOMY BMeECTO
ONTUMAJILHBIX OMPEICISAIOTCS PallMOHATBHBIE 3HAYEHUS CKOPOCTH Vp U T'PY30MOJIb-
€MHOCTH 13 OaJlaHCca MOIIHOCTU C YYETOM YCIIOBUM JIBUKECHUS.

Ha ocHoBaHuM paHee MOJIy4eHHbBIX COOTHOIIECHUN

NH:PN : HH, (716)

I=Qr - vp (7.17)

MO>KHO 3aKJIOYUTh, YTO 3T PAaBEHCTBA SKBUBAJICHTHBI, OITOMY 3HaYeHUsT Qp U Vp
npoiie onpeaenuts u3 (7.17). g 3Toro B 3aBUCUMOCTH OT KJIacca rpy3a U TPYIIIbI
JIOPOT TI0 HOPMATUBHBIM JaHHBIM BbIOMpaeM pabouyir0 CKOPOCTh Vp, U PACCUUTHIBAEM
COOTBETCTBYIOIIYIO T'PY30MOEMHOCTD

11

_ Hopt
Qp = L (7.18)
P

Bce nonyyeHHble ONTUMHU3AMOHHBIE PE3YJILTATHI [0 ONMCAHHON BBIIIIE METOIH -
K€ JUIsl TPAHCTIOPTHBIX arperaToB BO B3aMMOCBSI3U MPEICTABIICHBI B BUJIE€ HOMOTPaM-
MBI Ha puc. /.4.
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Pucynok 7.4 - Homorpamma st onpenesieHHs] ONTUMAJIbHBIX MapaMeTpOB U CKO-
POCTHOTO PEXMMa TPAKTOPHBIX TPAHCIOPTHBIX arperaTroB ISl MEPEBO3KU 3€IICHOU
MAacCCBlI.

B nepBoM kBagpaHTe HOMOIPaMMbl B 3aBUCUMOCTH OT PACCTOSIHHUSI MEPEBO3KU
3eneHoi Macchl Lp U mpomyckHO#M crmocoOHOCTH ybOopouHoro arperara Ilyy om-

peliesieM ONTUMAaIbHOE 3HaYeHne 00001menHoro napamerpa Iygpt.

Bo BTOpOM KBajspaHTe HOMOTPAaMMBI B TIPE/Iesiax BO3MOXKHOTO JIhara3oHa pado-
qux ckopoctei npu nepeBoske Y kmacca (Kr =
OTIpe/IeTIsieM COOTBETCTBYIOILYIO TPY30MOABEMHOCTH MPHUIIETIa
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11

Q, =—% (7.19)
Lp

B Tperbem KBaJpaHT€ HOMOIPAMMBI 3aBHUCHUMOCTb OT TIPY30I0JIbEMHOCTH
TpaHcnopTHOTO arperara Qp v Kod(duiueHTa UCHOIb30BaHUS TPY30MOIBEMHOCTH
Kr onpenensem moTpeObHyt0 BMECTUMOCTh Ky30Ba Iipuiiena Q.

B yerBepTOM KBaapare Ha HWKHEHW T'OPU3OHTAIBHOW HIKAJIE HOMOTPAMMBI OII-
pEIeNA0TCs ONTUMAIIbHBIE TOTPEOHBIE MOITHOCTU Nyjopt ABUraTENs TpaKTOpa Ipu Py
Pa3IMYHBIX CKOPOCTAX JIBUKECHHS.

[TocenoBaTeNbHOCTh OMPEAEIECHHUSI IO HOMOTPaMME COOTBETCTBYIOIIMX Mapa-
METPOB U CKOPOCTHOTO pexknuMa TA mokazaHa crpenkamu Juis ciaydast: Lp = Skm; [y
= 6 xr/c; vp = 16 kxm/u; K = 0,4 ; Py ipu vp = 16 km/4.

[To 3nauenuto Qp ¢ yueroM Kod3(ppuImeHTa Ucroib30BaHUs IPy30M0ILEMHOCTH
Kr = 0,6 onpenensieM KOJIMUECTBO MEPEBO3UMON 3€JIEHON MaCChl

Qs = QK =0,6Q,. (7.20)

3HaueHue ]_[3./‘{ IMPUBCACHBI TAKXKC Ha HM)KHEH OCHM JICBOM IIOJIOBUHBI HOMO-
I'paMMBI C BHYTpeHHeﬁ CTOPOHEI. HpH H€06XOI[I/IMOCTI/I MOJKHO OIIPpCACINTb TAKXKC
HOTpe6Hy10 BMCCTHUMOCTD KYy30Ba IIPpUICIIa

Q _ Q3M _ O!6QH
b= —
Pu¥n  Pn¥n’

IJie pr — IIOTHOCTh 3€JICHOM MAcChl B Ky30Be, T/M°; Yi1 — KOSDOUIMEHT 3amoTHEeHHs
Ky30Ba.

Hanpumep, 11 NoKa3aHHOTO IITPUXOBBIMU JIMHUSIMUA IIPUMEPA HA HOMOTpaMMe
pu Vp = 16 kM/4 momydeHo Qp = 6,37T, TIOTHOCTH 3eJeHo Macchl pry =0,35 /M.
COOTBETCTBEHHO Ha ocHoBaHmH (7.21) mpu vy = 0,9 momyuanm Q=12,133 M,

MoxHO TIpU HEOOXOAMMOCTH OMPEACIUTh TaKXke CKOpocTh TA mpu oOpaTHOM
JBUKEHUU 0€3 Tpy3a Vx C y4€TOM COOTHOILICHHUS

(7.21)

o=l
Lp

[Io HOpMaTUBHBIM JaHHBIM CpeAHee 3HaueHue ex s rpy3oB |Y kmacca u |l
rpynnsl Jopor coctaBigeT €x =1,27. COOTBETCTBEHHO MpU Vp = 16 KM/4 mOTydum
vx=20 KM/4.

Taxum oGpa3om, Mo HOMOTpamMMme Ha pHC. 7.4 MOKHO OIPENEIUTh BCE OCHOBHBIE
napaMeTpsl TPAHCIIOPTHBIX arperaTos.

7.1.2 OnTuMH3aIUs COCTaBa YOOPOUHO-TPAHCIIOPTHBIX 3BEHbLEB

CocTaB yOOpPOUHO-TPAHCIIOPTHOTO 3BEHA BKIIIOYAET KOPMOYOOPOUHBIE KOMOAaii-
Hbl U TPAHCIOPTHBIE CPEJCTBA JIJIsl MEPEBO3KU 3€JEHBIX KOPMOB B KMBOTHOBOIYE-
ckue (hepMbl MIIH KOMILIEKCHI.

B nanHoM cnywae 3ajaya CBOJMTCS K OINPEACIICHUIO ONTUMAIbHBIX KOJIHYe-
CTBEHHBIX COOTHOILIEHUIN MKy KOPMOYOOPOUHBIMU U TPAHCIIOPTHBIMU CPEICTBAMU
B npenenax YT3.

[ToBblienne 3(hPEeKTUBHOCTU AOCTUTAETCS 32 CUET YMEHBIIECHUSI BPEMEHHU PO-
CTOEB KaK KOMOAHOB, TaK U TPAHCIOPTHBIX CPEACTB BO B3AUMHOM OKHJIAHHH.

Jlnst arperaToB mo yOOpKe M TpPaHCIOPTHUPOBKE 3€JIEHBIX KOPMOB OCHOBHOM
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dbopmoii opraHuzanuu padoThI SABJISETCS TPYNIIOBOE UX MCIOJb30BaHUE B BUJE yOO-
POYHO-TpaHCTIOPTHBIX 3BeHbeB /YT3/. IIpn 3TOM KONIMYECTBO YOOPOUHBIX U TpaHC-
MOPTHBIX CPEACTB JAOHKHO OBITh MOJ00paHO TaKUM 00pa3oM, YTOOBI [0 TOTOYHOMY
NpUHIIMITY oOecrneunBaiach Ux oecrepeOoitHas padboTa B 3aJJaHHBIX YCIOBUIX.
[ToTouHOMY MPUHIIUITY paOOTHI B UJCATBHBIX YCIOBUSAX OTBEYAECT PABEHCTBO

Wy - iy =W - My, (7.22)
rae Wyg — IpOU3BOIUTEIBLHOCTh OJIHOTO YOOPOYHOIO arperara, T/4; Myp — KOJIU4e-
CTBO yOOpouHBIX arperaTtoB; Wrp — MPOU3BOIUTENBHOCTD OJJHOTO TPAHCIIOPTHOTO ar-
perara, T/4; Tip — KOJIMYECTBO TPAHCIIOPTHBIX arperaTos.

B peanpHBIX yciioBusSX paboThl paBeHCTBO (7.22) He coOr01aeTcs U3-3a TOrO,
41O npon3BoauTenbHOCTH arperatoB Wyg 1 Wrp He 0CTatOTCSl MOCTOSTHHBIMH BCJIE/I-
CTBHE HENPEPHIBHOTO U3MEHEHUSI JIEUCTBYIOIIUX (PAKTOPOB: YPOKAHHOCTH, PACCTOS-
HUS TICPEBO3KH, MPOJAODKUTEIILHOCTH TTOTPY3KH U Pa3Tpy3Ku U T.1. MI3MeHeHHne Bcex
yKa3aHHBIX (PAKTOPOB IPU ITOM HOCUT CIIYYaWHBIA XapaKTep B BEPOSATHOCTHOM
cmbiciie. Mcxoas u3 3Toro, JUIsl perieHus pacCcMaTpUBaeMOM 3aJadd JODKHBI TIPU-
BJICKATHCSI METOJIBI TCOPUH BEPOSITHOCTEH.

Y60pOoUHO-TPAaHCTIOPTHOE 3BEHO MPECTABISET COOOM TUMHUYHYIO CUCTEMY 00-
CIIy’KUBaHHUS, KOTJIa OT OJTHON T'PYIIIEI arperaToB UCXOIUT MMOTOK TpeOoBaHMiA Ha 00-
CIIy’KMBaHUeE, a Jpyras rpyIia arperaToB yJI0BJIETBOPSIET 3TH TpeOOBaHus, Hauboee
3¢ (HEKTUBHBIMU IJIS1 pEIICHUS MOA00HBIX 3a7a4 SBISIOTCS METO/Ibl TEOPHUH MACCOBO-
ro oocayxkuanus (TMO). Jlns BeiOOpa KOHKPETHOTO METO/Ia UCCIICIOBAHMS HE00X0-
JTMMO paccMaTpUBaTh 3a/1a4d B cucteMe MaccoBoro oociyxkuanusi (CMO).

st yno6cTBa TOCIEAYIOMIMX HUCCIEOBAaHUHN 11€71ecO00pa3HO MPUHATH TPAHC-
MOPTHBIE arperaThl B Ka4eCTBE 00CTYKUBAEMBIX, & YOOPOUHbIE B KAYECTBE OOCTYKH-
BaIOIIIHX.

Ecnu B coctaBe YT3 Konu4ecTBO arperaToB OrpaHU4E€HO U OOCITYKUBAaeMbIE ar-
peratbl He MOTYT IMOKHIATh CHCTEMY HE OOCTY)KEHHBIMHU, TO UIMEET MECTO 3aMKHYTasI
CMO c oxxngaHueM.

OT 00CMyXMBaeMbIX TPAHCIIOPTHBIX arperaToB MCXOAWT BEPOSTHOCTHBINA TTOTOK
TpeOOBaHUI Ha 3arpy3Ky 3ejieHOoro kopma. Ha ocHoBaHuu aHayiu3a v B psje padboT
TEOPETHUYECKH M DKCIICPUMEHTAJILHO JI0Ka3aHO, YTO MpHU paboTe yOOPOUHBIX arpera-
TOB UMEET MECTO MPOCTEHIIHNI MIIM MyaCCOHOBCKHM TOTOK TpeOOBaHUMN Ha 0OCITYKH-
BaHME, 00JAarONINii CBOMCTBAMHU CTAIIHOHAPHOCTH, OPJAUHAPHOCTH U OTCYTCTBUEM
nociencteus. BepostHocTh Py(t) moctymnenus umenno «K» tpeboBaHuii 3a mpome-
XKYTOK BpeMmeHHU t (B nanbHeimem npuHaro t = 1 4 )ajs Takoro moToKa onpeaesieTcs
1o u3BecTHoM popmyie Ilyaccona

K
(4t)
—JK
PK (t) = €
Kl ’
IrJiec A — INIOTHOCTH IOTOKA TpeOOBaHMM, 1/4.
UucneHHoe 3HAYCHUE A OIpeAeseTcs Ha OCHOBAaHUHM XPOHOMETPAKHBIX HC-
CJIeIOBaHUMN 1 CTATUCTHYECKUX JAHHBIX B COOTBETCTBHH C PABEHCTBOM

A=t

T

(7.23)

, (7.24)

—t
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rac t nr - CpeAnss IIPOAOJLKUTCIIbHOCTD LIUKIIA TPAHCIIOPTHOT'O arperara, 4

I[JISI pacdueTta *j7 MOXHO BOCIIOJIb30BATHCA PAaBCHCTBOM

_ L L
tyr = 0—3 Ty, (7.25)
3 X
rae L3 , Ly — COOTBETCTBEHHO JJIMHA MYTH MPU 3arpy>KEHHON U XOJOCTOM €3/Kax,
KM; V3, Ux — COOTBETCTBYIOIIHE CKOPOCTH, KM/4; tgo — IPOIOIDKUTEIHFHOCTh BCTIOMO-
raTebHBIX olepalui (pasrpys3ka, OTIpaBKka u T.1.), Y.
OKOHYATENBHO ISl A OJTyYUM

1o 1
L, L, . (7.26)
—+—+1,,
U; Uy

BakHeiilell XapakTepUCTUKONW KaKJIO0T0 KOPMOYOOPOUHOTO arperara, Kak 00-
CJIy’KABAIOILIETO 3BEHA, ABJIAETCS NPOAOKATEIBHOCTD OJJHOTO 00CITy)KUBAHHS.

Ha ocHOBaHMM MMEIOIIETOCS UPOKOTO ONbITa MIPpUMEHEHU MeTon0B TMO n3-
BECTHO, YTO (DYHKILIMS pacnpeiesIieHUs: BpeMEHU OJJHOTO 0OCITyKMBaHUs PHOIUKEH-
HO IMOJYMHSETCS NIOKA3aTEIbHOMY 3aKOHY

Ft)=1-e* (7.27)
re L — UHTEHCUBHOCTh OOCITY>KMBaHHUS , 1/4.
UucneHHnoe 3HaUYCHHE | OMpeieiaeTcs o Gopmyrie

{
|~

M= ’ (7.28)

~—t

Ob

rae tog - CpemHsIs MPOJAOHKUTEIIBHOCTh OOCTY)KUBaHUS (3alOJTHEHUS 3€JICHOM Mac-
COM Ky30Ba TPAHCIIOPTHOTO CPECTBA), M.

3HaueHHUe tOB OoNpeCAcCIsACTCA T IO XPOHOMETPAKHBIM AAHHBIM WM pacucTaM

1o popMyJie ¢ y4eTOM MPUHATON POPMBI TEXHOIOTUUECKOTO OOCTYKUBAHUS.
CrnpaBeyIMBOCTh MPHUHSATHIX 3aKOHOB (7.23, 7.27) MOATBEP)KAAETCS MHOTOYHC-
JICHHBIMU MCCIIEOBAHUSAMHU MO YOOPKE Pa3InYHbIX CEIbCKOX03IUCTBEHHBIX KYJIBTYP.
Kak yka3wiBasioch paHee OCHOBHOUM CIOCOO BBITPY3KH 3€JICHONW MacChl B Ky30B
TPAHCIIOPTHOTO arperaTa: HEMpepbIBHAS M0oJadya Ha X0y KoMmOaiiHa ompeensieTcs B
BU/JIE CYMMBI

= Lap _ 1 Un
o5 = M + Myt = Ly 10°0, + L. ) (7.29)

rjae Litp — pabounii myTh 3amojiHeHHs] Ky30Ba TPAHCIIOPTHOTO arperara, M; Vg — CKO-

. L .
pocTh KOMOalHa, KM/4; n,,; = %— YHCJIO XOJOCThIX TOBOPOTOB KOMOaiiHa 3a Bpemsi
r

3aM0JIHEHUS KY30Ba; tfj; — MPOAOIKUTEIBHOCTh OJTHOTO XOJOCTOr0 MOBOPOTa, 4; L —
JUTMHA TOHA, M.
C yueTtoMm 3HauYeHUA
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_ 10 'QT ) KF
3TP ,
BK ‘U K
[1OJIy4UM
4
e _10Qr K (1t
o5¢ B, .U 10%0, L, )
K K K T
rae Qr — rpy30moabeMHOCTh TPAHCIOPTHOTO arperata, T, Kr — xoaddunuent wmc-
MOJIb30BaHUs TPY30MOIBEMHOCTH; By — mMpuHa 3axBata KOpMOyOOPOYHOTO arpera-
Ta, M; Uy — ypoKaltHOCTh KOPMOBBIX KYJIBTYD, T/Ta.

Takum 00pazom, 3HaUeHMs [ U3 (/.28) U1 BBITPY3KHU 3€JIEHON MAcChl COCTaBAT
1

B, U, (10°», L,
3HavyeHue U B (7.28) mpu yIpoOIIEHHBIX pacyeTaXx MOXHO ONpPEJCIUTh TaKKe U3
pPaBEHCTBA

(7.30)

(7.31)

W.

BEETRL (7.33)
T N

rae Wi - mpou3BOUTENIbHOCTh KOMOaHa TP BRITPY3KE 3€JIEHON MaCChI, T/4.

st ontumuzanuu coctaBa Y13 u BbiOopa 3¢p¢GEeKTUBHOTO BapHaHTa B3aUMO-
CBSI3aHHOM PabOThl YOOPOUHBIX M TPAHCIIOPTHBIX arperaroB HEOOXOJIMMO HCCIIEO0-
BaTh MOKazaTedu (PYHKIIMOHUPOBaHUS cOOTBeTCTBYIOMEH CMO ¢ yueToM 3Ha4YCHHIA
Au3 (7.26) u pus (7.32, 7.33).

[TpuHiunuanpHas cxema (QYHKIIMOHUPOBAHUS COOTBETCTBYIOIIEH 3aMKHYTOM
CMO c oxxuaHueM npeacTaBieHa Ha pUucyHke 7.9.

Ouepenp OOCTYKUBAIOIINE arperaThl

OOciy:xeHHbIE 1
IToTok TpeboBaHmMiA
TpebGoBanus 2

Q0000

Pucynox 7.5 - IlpunnunmaneHas cxema ¢GyHKIHOHUpoBaHUS 3aMkHyTOH CMO ¢
OKHJIAaHUEM
Cucrema B 0011eM CIyyae MOXET HaXOJUThCS B OJJHOM U3 CJIEAYIOLIUX COCTOS-
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HUM:
So — BCe TpaHCIOPTHBIE arperatbl HaXOJATCA B peiice U yOOpOUHbIE arperaThl
MPOCTAUBAIOT B OKUJIAHUU;
Si — OJIMH TPaHCHOPTHBIN arperar NPUObLI U €ro OOCITYKUBAET OJAUH KOMOaiiH;
S, — puOBLIM JIBa TPAHCIIOPTHBIX arperara u ux 0OCIyKUBAIOT JIBa KOMOaiiHa;

Sn — mpuOBLIO N TPAHCHIOPTHBIX arperaToB M Bce N KOMOAWHOB 3aHATHI UX 00-
CITy>KUBaHHEM,;

Sn+1 — puOBLIO /N+1/ TPAaHCTIOPTHBIX arperaToB, U3 KOTOPBIX OJUH OXKH/IAET;

Sm — IpuOBLTH BCe M TPAHCIIOPTHBIX arperaToB, U3 KOTOPHIX N 3arpykaroTcs, a
M-N 0’KUAAIOT B OYEPEIU.

CootBerctByronuii rpad cocrtossuuii CMO 1noka3aH Ha pucyHke 7.6.

Jyepedy Hem

(m- A (m -nD)JL(m A

-]
s s [T se L s
Z A

Pucynok 7.6 - I'pad Bo3smMoxHBIX cocTostHUN 3aMKHYTO CMO

[TpuHIIMNIUATBHYIO CXeMy pabOThl OHOTO KOMOalHa C TPYIION TPAHCIOPTHBIX
cpeacTtB noiayunM u3 Pucynok 10.5 B Buae yactHoro ciyyas npu N = 1. CooTBet-
CTBYIOIMM Tpad cocTossHui Takoi ogHokaHanbHO CMO 1oka3aH Ha pucyHke 7.7.

an/oeau HEerm
e

Pucynok 7.7 - I'pad BO3MOXKHBIX COCTOSHUI OHOKaHaIbHOU 3aMkHyTOM CMO

Bepostaoctu P, Py, Py, ...Pyipe6piBannss CMO B cocTostHUAX So, S1, Ss..., Sm
B 0011IeM clTydae Hajau4re M TPaHCHOPTHBIX U N KOPMOYOOPOUHBIX arperatoB B CO-

OTBETCTBHUH C ONPEAEISIOTCSA M3 CUCTEMBI (D (HepeHIMaIbHbIX YPaBHEHHA.
'o:'l’l’ﬁ\, Po+“ Pl,

P'g=-[(m-K)A+kp] Pr+(m-K+1)A Pyg+(K+1)u Py,
npu 0<k<n
'k=-[(M-K)A+np] Pr+(m-K+1)A Pg+np Py, (7.34)
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npu N<k<m

P,mz_ n},l Pm+7\4 Pm_l
OcHoBHBIM 17151 paccmaTpuBaemMoit CMO siBisieTcss yCTaHaBIMBAIOIIUNCS pe-
KM pabOThI, TOITOMY IPH MPAKTUISCKUX pacueTax B (7.34) MOKHO MPUHATH
Pl — P/ — P! — — [—
o PP k== Pm=
Ha ocHOBaHuu MOMy4YE€HHOW MPU 3TOM CUCTEMBI AJIr€OpandecKuX ypaBHEHUH, C

m
TOM HOPMHPOBOYHOI'O YCIIOBUA Z PK = 1, MOJXHO OIIPCACINTb BCC OCHOBHBIC ITOKA-
k=0

3arenu pyHkuronupoanusi CMO.

[Ipexxne Bcero, cineayer ONPEAeNHTh T€ IMOKAa3aTeNIH padOThl HCCIETYyEMOro
CMO, koTOpbIe HETOCPEICTBEHHO CBA3aHBI C BHIOPAHHBIM KPUTEPHUEM ONTUMAIbHO-
ctu. B kaduecTBe Takoro KpuTepus B JaHHOM cllyyae BHIOpaH MHHMMYM CYMMBI T10-
TEpPh OT MPOCTOEB BO B3aMMHOM OXKHJIAHUU KOPMOYOOPOUYHBIX arperaroB M TpaHcC-
MOPTHBIX CPEJCTB, KOTOPBIN JIJIsl OJHOTO Yaca YCTAHOBUBIIEHCS pabOTHI CUCTEMBI 3a-
MUIIETCS B BUJIE

Cim=moCy+noCr—min (7.35)
rae Chm — cyMMapHbIe TOTEPU OT MPOCTOEB, pyO/d; Mo, No — COOTBETCTBEHHO CpPEI-
HEe KOJMYECTBO MPOCTAaUBAIOLIUX TPAHCIOPTHBIX U YOOpouHbIX arperatoB; Cp, C, —
CTOMMOCTb OJJTHOTO Yaca MPOCTOS] COOTBETCTBEHHO TPAHCIOPTHOI'O U YOOPOUHOTO ar-
peratos, py0/4.

Kputepuii ontumansHocty (7.35) MOXKHO IpU HEOOXOJUMOCTH BBIPA3UTh U B
GbyHKIMK 00I1IEeTO KOJMYECTBA TPAHCTIOPTHBIX M 1 YOOPOUHBIX N arperaTtoB

Com=mK,,C,*+nK,C,—min (7.36)
rae Ky K, — coOoTBETCTBEHHO KO3(DPUIMEHTHI IPOCTOSI TPAHCHOPTHBIX arperatoB H
yOOpPOYHBIX arperaTos.

Koaddummentsr npocrost tpancnoptHbix Ky, 1 yoopounsix K, arperatoB npu
TOM OIpPEAEIIAIOTCS U3 PAaBEHCTB

m

K =-—0%

n (7.37)
n

K =0

"= (7.38)

B coBpeMeHHBIX YCIOBHSX IMHAMHYECKH HM3MEHSoOIuXcs 1eH Bmecto (7.36)
11eJeCO00pa3HO MeperTH K Oe3pa3MepHBIM OTHOCUTEIBHBIM 3aTpaTaM B BUJIC

_ C ]

C =—""_mK g +nK. —min

mn Cn m*m n , (739)
rac “m C

n
HpI/I OTCYTCTBHUH NOCTOBCPHLIX JAHHBIX IO 3HAYCHUAM Cm u Cn YUCJICHHOC 3HAa-
YCHUC €, HpI/I6J'II/I)KeHHO MOJKHO OIIPCACIINTh KaAK COOTHOIIICHNC

4,
Em & F , (7.40)
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rae Lm, L, — onToBbIe 1IeHBI COOTBETCTBEHHO TPAHCIIOPTHOTO M YOOPOYHOIO arpera-
TOB, pYO.
[Tockonbky L u LI, u3MeHseTCS B OAMHAKOBBIX MPOTOPIUAX, TO OYJCT 3aBH-
CeTh OT KOHBIOHKTYPBI PHIHKA U TPUOTIKEHHO MOYKHO TIPUHSATH € =CONSt
OCHOBHBIM JIJIs1 pacdyeToB 1o kputeputo (7.39) mpexie Bcero, onpeaeanuTh 3Ha-
YeHUS Mo ¥ Np B COOTBETCTBUU C PAaBEHCTBOM

- k n m'a
- kzn‘iln" “ni(m—k) o. (7:41)
" (n—k)mla*
= P
No — k!(m—k)! 0, (7.42)
pH & -4
U

3HaueHue Py COOTBETCTBYET BEPOSITHOCTH OJHOBPEMEHHOTO MIPOCTOSI BCEX KOP-
MOYOOpPOYHBIX arperaTtoB U ONpPEACIseTCs U3 PaBEHCTBA

P, = L

k : (7.43)

2. k!?r:ﬁ o nk-er.& k)

k=0 k=n+1

Ha ocnoBanuu (7.39 — 7.41) yuciaeHHBIM pELICHUEM METOJOM UTEPALIUU MOYKHO
OIPEAEIUTh ONTUMAIBHOE B3aMMOCBI3aHHOE KOJINYECTBO KOPMOYOOPOUHBIX Moyt U
TPAHCIIOPTHBIX Mgyt ArPEraToB.

[Ipu onepaTHBHBIX MHKEHEPHBIX pacyeTax MOXKHO MOJY4YUTh U Oojee MpoCcToe
npubIMKeHHoe pemeHue. [IpeaBapuTenbHO pacCUUThIBaeTCA MOTPEOHOE KOTUYECTBO
TPAHCHOPTHBIX CPENCTB A 0OCITYKMBaHUSI OJJHOTO KOPMOYOOpPOYHOro arperara, a
3aTeM MOJIYUYEHHBIN pe3ybTaT MOKET ObITh PACIIPOCTPAHEH Ha JIFOOOE UX YUCIIO.

I'pad Bo3mMOkHBIX cocTosiHUE Takoit CMO mnpuBeneH Ha puc. 7.7.

Kpurepuit ontumansHoctu (7.39) npu 3ToM 3anumercs ¢ ydetom N = 1 u pa-
BeHcTBa K= P, mexxny K, u BepostHOCTBIO ipocTost P, ydopouHoro arperata

C..=mK & +P —min (7.44)

Cpeanee 4KclIO MPOCTAUBAIOLIUX TPAHCIIOPTHBIX CPEACTB To=MK, IpH 3TOM o1~
penernsercs U3 paBeHCTBa

1
M, =m—(1-F, 1+; (7.45)
BeposTHOCTE MPOCTOst yOOPOUHOro arperara Mo=m- R, nMeeT 3HaueHue
1
P =Py :
° "L+ma+mm-1a’ +..+mm-1)..a" | (7.46)

Ha ocnoBanuu (7.44 — 7.46) 4HUCIEHHBIM pEIICHUEM MOXHO IMOJYYUTh XKe-
JaeMO€ KOJMYECTBO TPAHCIOPTHBIX CPENICTB B pacuere Ha OAUH KOPMOYOOPOUHBIA
arperar. 3aTeM IOJyYEHHBIH pe3ylbTaT MOXKET ObITh PaCIPOCTPAaHEH Ha JIt00oe aApy-
roe KOJIMYeCTBO yOOpOoUHbIX arperaToB. OgHAKO MPHU 3TOM pe3yJIbTaT ONTUMHU3ALNU
Oyzaer npubavkeHHbIM. [loaydeHHbIE TEOPETHUECKHE 3aKOHOMEPHOCTH MO3BOJISIOT
00OCHOBAaTh ONTUMAJIbHBIE COCTaBbl KOPMOYOOPOUHBIX 3BEHBEB C YYETOM BCEX OC-
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HOBHBIX JICHCTBYIOIMMX (PAKTOPOB.

YuuThiBas ypoKaliHOCTh YOUPAEMBIX KYJIbTYp, a TAKXKE OTCYTCTBUE OyHKepa Ha
KoMOaifHe, TOTpeOHOE KOJIMYECTBO TPAHCIIOPTHBIX arperaTroB IeJIecoo0pa3Ho ompe-
JIeTISATh B pacueTe Ha OJIMH KOMOaiiH.

[110THOCTH TTOTOKA TPEOOBAHUM A, OCTYMAIOMIEH OT TPAHCIIOPTHBIX arperaToB
3dBUCHUT OT CPCOHCIO PACCTOSAHHA IICPCBO3KHU Lp OT ImoJ1 A0 KMBOTHOBOAYCCKOI'O
KOMILUIEKCa, KOTOPBIH MpeIcTaBiIeH Ha puc. 7.8.

i
2.5

20 \
18 \

10 \\\
\‘___L_
° 5 /Q 15 20 L[p, km
Pucynok 7.8 - 3aBUCHMOCTh HHTEHCUBHOCTH TIOCTYTUICHUS TPEOOBaHUM A OT CpeHe-
r'O pacCTOSIHUS NEepeBO3KU Lp

C pocToM cpeaHero paccTosiHus NepeBo3ku Lp HaOMIOgaeTcs TEHICHIMS CHU-
YKEHUS 3HAYEHUI A T.€. MPOMEXYTOK BPEMEHH MEXAY MOCTYIUICHUSIMHU 3asiBOK pac-
TET.

Hpyrum BaxkueinuMm nokazatesieMm CMO sBisieTcsi ”HHTEHCUBHOCTh 00CITYKHBa-
HUS TPpeOOBaHUI | KOPMOYOOpOUHBIMH KOMOaitHaMu. Ha |1 ciiibHOE BIIMSIHHE OKa3bl-
BaIOT TPY30MOJABEMHOCTh TPAHCIIOPTHOTO arperara M ypoxXalHOCTh yOHpaeMbIx
KYJBTYD.

Jlnst Bcero nuariazoHa m3MmeHeHus: yposkaiiHoctu Uyg u rpy3onoabemMHoctd Qp
CYIIECTBYIOIIUX TPAKTOPHBIX MPHUIIECTIOB OMpEIeTIeHbl 3HAYCHUSI HHTEHCUBHOCTU 00-
CITy>)KUBaHHsI TpeOOBaHUH I, YTO MIpeICTaBIeHBI Ha puc. 7.9.

Sg =

g //
s / Q=4+
7 // Q=6r
7 /,
3 "]
5 7 Q-9,
//
4 —
3 —
§ 0] s 20 Ue, T/rg

Pucynok 7.9 - 3aBUCMMOCTh MHTEHCUBHOCTU OOCTY>KMBaHUsI TpeOOBaHUH |l OT ypo-
JKaltHOCTH 3eJ1eHbIX KopMOB Uy

W3 pucyHka ciaemyer, 4To C pOCTOM YPOXKaWHOCTH HaOJIOJIaeTCs YBEIUYECHHE
3HAYEHHUH L, IPH 3TOM POCT TPY30MOABEMHOCTH OOYCIABIUBAECT CHUKEHHE OOILEro
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3HayeHus (. OOBICHAETCS TO TEM, YTO C POCTOM ypoxaitHocTH Uy pacter yactoTa
oOcimyxuBaHUS TpeOOBaHWU. A WCIOJIB30BAHUE TMPHUIICTIOB OOJbIIEH TPy30-
MOTEMHOCTH MPUBOJIUT K CHIDKEHHUIO |l TIO CPaBHEHUIO C TIPUIICTIaMU MEHBIICH Tpy-
301I0TEMHOCTH. BEIIIenepeunciIeHHbIe 3aBUCUMOCTH TTOKA3bIBAIOT BIIUSHHUE IPH-
POIHO-TIPOU3BOICTBEHHBIX (PaKTOPOB Ha HCCIEAYEMYIO TEMY.

PacdeTbl MOKa3bIBAIOT, YTO COOTHOIICHHE A/|L, BXOJSIIECE B IPUHSTHIE KPUTSPUH
onTUMaJIbHOCTS (7.39, 7.44) B cooTBercTBUU C (7.26, 7.32) N3MEHSIOTCS B IIUPOKOM
Juana3oHe, KoTopble npuBeaeHsl B Tabnuie /.1. CoOTBETCTBEHHO Ui yKa3aHHOTO
JMana3oHa MpOBOJWIMCH PacyeThl 10 ONITUMH3alUU cocTaBa Y 13.

Tabnuna 7.1 - Jluana3oHbl ©3MEHEHUS TTapaMeTpa MOToKa o= A/|L

I YpoxaitHOCTb, T/Ta

OKa3artein 5 10 15 20 25

1 2 3 a 5 6 7 8 9
41 036 0287 0.2666 02533 | 02481
[Ty=8 xr/c On 6t 0,542 0,4356 0,3987 0,383 0372
91 0,809 0,6518 06 0572 0,559
: 41 0314 02462 02218 02112 | 0203
S| =10 xrve On 61 0473 0,367 0,333 0317 0,306
b 9r 0711 0,552 0,602 04756 | 04567
41 02854 | 02165 01928 01796 | 01742
My=12 Kr/c On 6t 043 0,3247 0,2879 0272 | 02613
91 06454 | 04861 0433 0406 | 0,3934
41 02636 0.2103 0,1949 01852 | 0,1814
S On 6t 0.396 0.3184 02915 02801 | 02722
91 0,592 04765 0,4386 04186 | 0,4088
2 41 02297 0/180 01621 0544 | 01487
o | =10 e oy 6t 03458 0.2684 02433 | 02316 | 0,2238
b 91 052 04037 0,3669 03477 | 0,3339
41 0,2086 01583 | 0,1409 01312 | 01274
My=12 kr/c o 6t 03148 02374 021 01969 | 0191
o 04718 03554 03169 02973 | 02876
41 0,001 0,073 00676 | 00642 | 0,0629
[Ty=8 K/ On 6t 0.1375 011 0,101 0097 | 00944
o 0.2055 01654 | 01522 01453 | 01419
- 41 00797 | 00623 0.0563 00536 | 00516
E 1 10 kr/c On 61 012 0,093 0,084 008 00777
T 91 0.18 0.14 01273 0,12 0.1159
= 41 0072 0.0549 00489 | 00455 | 00442
6t 0,109 0,0824 0,073 0069 | 00663

H :12 l I l 1 l

na=12 xrfe Qn 9 0,1638 01233 011 0103 | 0,0998
41 0.062 0.05 0,046 0044 | 00432
M8 Kr/c On 6t 0,0944 0,0759 00694 | 00667 | 0,0648
9 0,141 01135 | 01045 | 00997 | 0,0974
z 41 0.0547 0.0427 00336 | 00308 | 00303
| =10 ke On 6t 00824 | 00639 0.05 00552 | 00455
b 91 01234 | 00962 00755 | 00828 | 00685
41 0.0497 0.0377 0.0353 00312 | 00328
=12 Kr/c On 6t 0,075 00565 0,0528 00474 | 00493
91 01124 | 00847 0,0795 00708 | 00741
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1 2 3 4 5 6 7 8 9
41 0,047 0,0381 0,0353 0,0335 0,0328
- 6T 0,0718 0,0577 0,0528 0,0507 0,0493

HHq 8 xr/c QH

or 0,1073 0,0864 0,0795 0,0759 0,0741
g 4t 0,0416 0,0325 0,0294 0,028 0,0269
S| mustomre | Qn 61 0,0627 | 00486 | 00441 0,042 | 0,0406
& or 0,0943 0,0732 0,0665 0,0631 0,0605
41 0,0378 0,0287 0,0255 0,0238 0,0231
Mu=12x/c | Oy 61 0,057 0,0430 | 00381 | 00361 | 00341
9t 0,0855 0,0644 0,0574 0,0539 0,0522

3akoHoMepHOCTU U3MeHEeHUs Cpn, Po U1 Mo B 3aBUCUMOCTH OT KOJWYECTBA
TPAHCIIOPTHBIX CPEACTB M mpeAcTaBieHa Ha puc. /.10 npu 3HaueHUH nmapamerpa mo-
Toka 0=0,542.

Cmn \ \ 'Qv Mo
Qs \ / C?K/JFE
Crn
%) \ \ K 034,15
N\

v
o ||
oYy & / G214

! |\
|

0.3 |/ arbos
! \ ] Fi
,//ﬂ
/ mopf{, - \

/ 2 3 4 S

Pucynok 7.10 - Pe3ynpTaThl ONTUMHU3AIMU COCTaBa yOOPOUHO-TPAHCIIOPTHOTO 3BEHA
npu ogHoM KopmoyoopouHoMm kombOaitHe KCK-100: m — uucino TpaHCHOPTHBIX
cpeactB (MT3-80+I1CE-20); Cy,, — OTHOCUTEIBHBIE 3aTpaThl; Mo — CpeaHEEe YUCIIO
MIPOCTAUBAIONINX B OYEPENU TPAKTOPHBIX NPHUIIETIOB;, Py — BEPOSTHOCTH MPOCTOS
komOaitHa (Lp = 2xkm; Uk = S1/ra 0=0,542; Qp = 671)

W3 npencTaBneHHOro pUCYHKa HATJISIAHO BUAHO, YTO MUHUMYM 3atpaT Cp, nMe-
€T MECTO NpU KOJIMYECTBE TPAHCHMOPTHBIX cpeacTB M= 3. Ilpu 3TOM BEpOSATHOCTH
npoctost ybopounoro arperara Po =K = 0,21, a xo3dummest mpoctos TpaHc-
NOPTHBIX arperaToB paBHo, K= Mg/ M

3atpatbl Cyp = 0,425 npu m = 3 menbie Ha 8,24 % ot Cyp= 0,467 npu M= 2, a
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npu m =1 Cp, = 0,645, uro BeIIE OT Chypmin ipu M = 3 Ha 50,58 %. IIpu obcmyxu-
BAHUU HEKOTOPBIX TPAHCIIOPTHBIX cpelcTB 3aTpaThl Cyy Bo3pacTaroT Ha 29,4 %.

VYcnoBusi paboThl Kak KOPMOYOOPOUHBIX KOMOAHOB Tak M TPAHCIOPTHBIX
CPEIICTB OTIMYAIOTCs OOJIBIIMM pazHooOpa3zueM. B cBsi3u ¢ 3TuM At Haubosee mosi-
HOTO y4€Ta BCEBO3MOKHOI'O COUYETAHUS BBIIEITPUBEICHHBIX (AKTOPOB MpeIaraeTcs
HOMOTpamMMa 10 ONpPEIeIEHUIO0 ONITUMAIIBHOTO KOJIMYECTBEHHOI'O COOTHOIIEHUS Y0O-
POYHBIX U TPAHCIIOPTHBIX cpencTB (puc. 7.11).
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Pucynok 7.11 - Homorpamma s onpeznesieHus: ONTUMAJIbHOTO KOJIMYECTBEHHOTO
COOTHOUICHHs] YOOPOUHBIX M TPAHCIIOPTHBIX CPE/ICTB
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B nepBoM kBajpaHTe B 3aBUCMMOCTH OT PAaCCTOSIHUU MepeBo3ku Lp ompenens-
I0TCS TOTPEOHBIE 3HAYEHUSI A MPU PA3NMYHBIX CKOPOCTAX JABWXKEHHS TPAHCIIOPTHOTO
arperata vp. Bo BTOpOM KBajpaHTe OMpENEAIOTCS HEOOXOIUMbIE 3HAYCHUS Tapa-
MeTpa MoToka o B QPyHKIMU A U ypoxkaiHOoCcTH Uyg. TpeTuil KBagpaHT OXBaThIBACT
BCEBO3MOJKHbBIE BEPOSITHOCTH MPOCTOSI UIU KOIDPUIIMEHTHI MPOCTOSI KOPMOYOOpOU-
HbIX arperatoB P nnu Ky B 3aBUCUMOCTH OT 4nciia TPaHCIIOPTHBIX M.

B geTBepTOM KBaapaHTe mo 3HaueHHIO Po ompenensrorcs 3atpatbl Copn 1 KO3h-
(UIIUEHTHI MPOCTOS TPAHCTIOPTHBIX CpencTB Ky, M pa3IMdHOro KOJIMYecTBa TpaHC-
MOPTHBIX CPEACTB M.

[TocnenoBaTeIbHOCTh ONPENENCHUS ONTHMANBHBIX 3HAYEHUH Agpt, Oopts Po opts
Kimopts Crinopt HOMOTpaMMe IIOKa3aHa CTPEJIKaMH Ha IMPUMEPE NMPOBEICHHOIO BBIIIE
pacuera. CpaBHEHUE MOJYYEHHBIX PACUETOM PE3yJbTATOB ONTUMHU3AIMHU U JTAHHBIX
10 HOMOTPAMME CBHUAETEIBCTBYET O JOCTATOYHOM TOYHOCTH HCIOJIb30BAHUSI HOMO-
IpaMMBbI 1JI ONEPATUBHBIX PACUETOB.

7.2 TlepeBo3KH 3epHA OT KOMOAHOB HA TOK

7.2.1 llpsimble aBTOMOOWJIbHBbIE (TPAKTOPHbIE) NEPEBO3KH

[IpsiMbIe TIepeBO3KH 3€pHA C TMOJIEH K MECTaM MEePBUYHOI ero o0paboTKH OCy-
HIECTBIIAIOTCA 10 CXeMe KOMOailH — aBTOMOOMIIb — TOK.

Jlns obecniedeHuss pabOThl yOOPOUHBIX arperaToB 0€3 MPOCTOEB 3a KaXKIbIM
KoMmOaitHoM 3akperuisiercs 1...2 apromoOuss. [lpu 3Tom u3-3a TOro, 4T0 aBTOMOOUJIb,
MOTPY3UB OYHKEp 3€pHA, BBHIHYXKJEH IPOCTAaWBAaTh B OXHIAHWK HAMOJIOTA €Ile He-
CKOJIbKO OYHKEpOB, oOuiee BpeMs npeObiBaHusi ero B moje coctasiseT 50...70 %
BpPEMEHH ITHKIIA.

B y6opouHo-TpaHCcOpTHO# Opurazae, cocTosiei u3 KoMOaiHEpOB U BOJUTE-
JIeH, KaKIpId KOMOaH MOXKET OBITh OOCTY>KEH JIFOOBIM aBTOMOOMIIEM.

B 3aBucumocTH OT KoMYecTBa KOMOAtHOB B yOOPOYHO-TPAHCIIOPTHON Opura-
JIe UX MPUHATO pa3nnyaTth Ha Maibie (2...4), cpennue (5...10) u kpynubie (cBbiie 10).

Hcnonb3oBanne aBTOMOOWIJIE B COCTaBe KOMIUICKCHBIX  yOOPOUYHO-
TPAHCIIOPTHBIX OpUTa/ YBEIMYUBAET UX MPOU3BOJUTEIHHOCTh. TeM HE MEeHee, Bpemsi
npeObIBaHUsI aBTOMOOWIIEH Ha ToJie (COOPOYHO-TPAHCIIOPTHBIA MPOIIECC) 3aHUMACT
10 62...78 % BpeMeHU LUKIIA.

[Ipu coBMecTHOM paboTe KOMOAWHOB W aBTOMOOWIICH MOCIEIHUE TOKHBI TS
3arpy3Kku JIM0O OKHMJIaTh OCTAHOBKM KOMOAWHOB C TOJIHBIMU OyHKEpaMU M TOJIbE3-
’KaTh K HUM, JJUOO JIBUTAThCsl ¢ KOMOAHAMU JI0 MOJIHOM 3arpy3KH.

B sTom ciiyyae mmeeT MeCTo COOPOYHO-TPAHCHIOPTHBINA MPOLIECC C 3arpy3Kou
ATC c ocTtaHoBKOM KOMOaliHa WJIK HA XO.Y.

B mepBom cirydae He 3Has MeCTa M BpEMEHHU pa3rpy3ku KOMOAHOB, BOJIUTEIH
1100 OKHIAET Ha MECTE OCTAHOBKHU JI000r0 KomMOaiHa, 1100 ABMKETCS 32 OJHUM U3
HUX KOPOTKHMMH TIepee3/laMu J0 €ro OCTAaHOBKHU. B 00ouXx ciydasix mocie pasrpy3Ku
KoMOaliHa MpoIeCC MOBTOPSETCS A0 T€X MOp, MOKa aBTOMOOUJIL MOJTHOCTHIO HE 3a-
TPY3UTCSL.

JI7is IOJTHOM 3arpy3ku aBTOMOOWITIO HeoOxoaumo coBepinTh K mepee3goB mo
noyiro. Ero 3arpy3ka ¢ MUHMMAaJIbHBIM YHCIIOM TEPEE30B BO3MOXKHA JIMIIb B TOM
cily4ae, eclid BOAUTENb TOUHO 3HAET MECTO Pa3rpy3KH Kaxaoro komOaiiHa
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Ky =C +1, (7.47)

rae C — KOIM4eCTBO MECT 3arpy3Ku aBTOMOOHIIS.
KoppensiuonHnslii aHanu3 pe3yiabTaToB 3aMepa mpodera aBTOMOOHIIEH 1O To-
1o |, m konmmaecTBa nepee3noB K mo3Boiami ycTaHOBUTH 3aBUCUMOCTD

I, = 1,35 + 0,25K, (7.48)
OTCHOJIa
lmin= 1,35 + 0,25 (C + I). (7.49)

YcTaHOBJIEHO, UTO B CPEAHEM Ha OJIUH MOTPY’KaeMbIii OyHKEp 3€pHa MPHUXO-
JUTCS JIBa Tiepees3fia 1o noiro. Toraa 3aBucuMocTsb (7.48) MOXKHO mepenucarh B clie-
JYIOIIEM BUJIE

l,=1,35+0,5p, (7.50)

IZie p - KOJIMYECTBO OYHKEPOB 3€pHA, IEPEBO3UMOE 3a peiC.

[Ipon3BOANTENBHOCTh TPAHCHIOPTHBIX U YOOPOUHBIX MAIIMH 3aBUCUT OT 0OOJIb-
moro Koiudectsa (paktopoB. MHOrooopasue (pakTopoB, BIUSIOMIMX Ha XOJ OIepa-
LU, ONpEeEesieT BEPOSITHOCTHBIN XapaKTep Mpolecca, 4To MPeaonpeaeseT TEXHO-
JIOTUYECKUE MPOCTOM aBTOMOOWJIEH B OKUJAHUU pas3rpy3ku. Eciu TeXHOJIOTHYECKH
HeoOXoaMMasi BeIMYMHA MPOCTOEB aBTOMOOMJIEH B OXUAAHUM MOTPY3KU HE YUUTHI-
BaeTCs MpPU ONpPeIeTICHUU NOTPEOHOCTH B OJABM>KHOM COCTaBE MPU KOMILJIEKTOBAaHUU
yOOpPOUYHO-TPAaHCIIOPTHBIX OpHUraj, OyAyT MpocTauBaTh KOMOAHBI, B PE3yJIbTATE Ye-
ro ux BelpaboTka cHuzutcsa Ha 10...15 %.

7.2.2 llpsimble aBTOMOOMJIbHBIE MIEPEBO3KHU € MPOKJIAKOI Pa3rpy304HbIX
MarucrpaJjen

Kak cnemyer u3 ypaBHenus (7.49), MUHMMAaJIbHBIA TMPOOEr TPAHCHOPTHBIX
CPEICTB MO MOJI0 MOXKET ObITh JOCTUTHYT MPH UX 3arpy3ke B OJHOM MecTe. Takum
MECTOM MOTYT CIIY>KHThb pa3rpy304HbIE MarCTPaJIu.

Pasrpy3ounble MarucTpaiu MpeacTaBisioT coOO0M MONepeyHbld TPOKOC MIHPH-
HO1 6...8 M.

CxeMa ornpeziesieHHss MECTOIOJIOKEHUS U YUCIIa pa3rpy304YHbIX MAarucTpaie B
3aroHe (puc. 7.12) 6a3upyercs Ha NpeIBapUTEIHLHOM OIpe/IeICHUN KOIUYecTBa OyH-
KEpOB 3€pHa, HAMOJIAYMBAEMbIX Ha JIJTMHE TOHA.

JI71s1 UCKITIOUEHUSI TTPOCTOEB YOOPOUHBIX arperaToB Ha Ka)JaoW M3 pa3rpy3ou-
HBIX MarucTpajieil JOJKEeH MOCTOSHHO HaXOJUThCS aBTOMOOWIIb, TOTOBBIA K 00CIy-
KUBAaHUIO KoMOaitHOB. CrefoBaTenbHO, IS COKpAIIeHHs MOTPeOHOCTH B TpaHC-
MOPTHBIX CPEACTBAX CIEAYEeT MPOKIAIbIBAaTh MUHUMAIBHO HEOOXOAMMOE YUCIIO pas-
IPY304YHBIX MarucTpajiei.

B tom ciydae, ecnu mpoBeeH KOHTPOJBHBIM OOMOJIOT W M3BECTHA YpOKaii-
HOCTb Ha JIaHHOM TI0JIe, KOJIMYECTBO OYHKEpOB 3€pHA, HaMOJauMBaeMoe Ha JJIMHE
TOHa, MOXET OBITh OMPEENIEHO 10 GopMyJie

A=0,01 Jasll
1
@, d
rae Ir — nuHa rona, m; b — mupuHa 3axBaTa JKaTKU WM PACCTOSIHUE MEXKIY CMEK-
HBIMH BaJIkaMH, M; N — ypoXaiHOCTh, 1/Ta; Ok — BMECTUMOCTh OyHKepa KomOaiiHa,
3.
M°; d — oObeMHas Macca 3epHa, KI/M

(7.51)
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Pucynok 7.12 - Cxema MpOKIaIKH pa3rpy30YHbIX MarucTpajieil: + - MecTo Hadaja
IBWKEHUs KoMOaitHOB; O - pasrpy3ouyHas Maructpaib;, D - pasrpy3odHas Mmaru-
CTpaJib, IPOKJIaIbIBaCMas IPH HAMOJIOTE MOJIOBUHBI OyHKepa; @ - pasrpy3ouHas Ma-
TUCTpajb

[Ipu ompeneneHUM KONMMYECTBA Pa3TPy30YHBIX MAarvcTpajieii HeoOXoauMo
UMETh B BUAY, YTO (paKkTUUecKas IMIMPUHA 3aXBaTa )KATOK OKA3bIBACTCSI MEHBIIIE YKa-
3aHHOW B TEXHUYECKOM XapakTepucTuke Ha 7...8%.

[Tpoknagka pasrpy304HbIX Marucrpajieidl Mmo3BOJSET COKpPaTUTh MpoOer oju-
HOYHBIX aBTOMOOMJICH rpy30moabeMHOCThIO 2,5...5,0 T Ha 21...45 %, aBTOMOOUIEH
OOJIBIIION TPY30IMOBEMHOCTU U aBTOMOE30B — Ha 52...65 %.

[Tpu mpoknaake pa3rpy304HbIX MarucTpajie aBTOMOOUIIN JABUKYTCS MO TTOJTHO
OJIHUM M TEM K€ MapIIpyTOM, B pPe3yJIbTaTe Yero MOsBISETCS HaKaTaHHBIA y4acToK,
MO3BOJISIONINN TTOBBICUTH CKOPOCTH ABMkKeHUs ¢ 14...16 mo 20...22 xM/4.

Bce 3T0 BMecTe B3siTO€ yBEIMUMUBAET MPOU3BOAUTEIIBHOCT aBTOMOOMIICH TPy-
30I0ABEMHOCTEIO 4...4,5 THa 15...19 %.
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7.2.3 IlepeBo3KHU 3epHA OT KOMOAWHOB C MCIOJH30BAHNEM KOMIIEHCATO-
POB.

BeposiTHOCTHBIN XapakTep YOOpOYHO-TPAHCIIOPTHOTO Ipoliecca Mpeaonpeie-
JSIeT B3aMMOOOYCIIOBICHHBIE MPOCTOM KOMOaiHOB 1 aBToMobOuiei. [Ipoknanka pas-
IPY304YHBIX MarucTpajiedl MO3BOJSET CHU3UTh UX BEIMYMHY 32 CUET COIIACOBAHMUS
paboThl YOOPOUHBIX M TPAHCHMOPTHBIX MAIIMH B IpocTpaHcTBe. OJHAKO HEOOXOUMO
ellle CoryiacoBaTh pabOTy MaIIMH BO BPEMEHH, T.€. OPraHU30BaTh PabOTy yOOPOUYHO-
TPAHCTIOPTHOTO KOMILJIEKCA TAKUM 00pa3oM, YTOOBI KOMOAMHBI MOTJIN Pa3rpyKaTbCs
Cpasy IocCJie HaIlOJIHEHUsI OYHKEPOB, a aBTOMOOMIIN — 3arpy>KaThCs MO MPUOBITHIO HA
nosie. C 3TOM LENbI0 B TEXHOJOTHYECKYIO LIEMOYKY BBOJUTCS MPOMEKYTOUYHOE 3BEHO
— KOMIIEHCATOp.

B sTom ciyuae paspeiBaeTcs ““KecTkas’ CBS3b MEXKITYy KOMOaiiHaMH U aBTOMO-
OWIAMH W TIEPEBO3KH OCYLIECTBISIOTCS IO CXeMe€ KOMOalH - KOMIEHcaTop-
aBTOMOOUJIB - TOK.

B 3aBucuMOCTH OT BBINOJHSAEMBIX (PYHKUIUN KOMIIEHCATOPBl MOXKHO pa3JeiIUTh
Ha MEXOIlepallMOHHbIE U MEXXCMEHHbIE. [lepBble Aat0T BO3MOKHOCTh OPraHU30BATh
“He3aBUCUMYIO” pabOTy TPAHCHOPTHBIX M YOOPOUHBIX MAIIMH Ha MPOTSKEHUH Bpe-
MEHHU paboThl KOMOAWHOB, MEKCMEHHBIE MO3BOJISIOT UCIOJIB30BATh aBTOMOOWIM B
JIB€ U TPU CMEHBI.

[To xapaktepy paOOTBI KOMIIEHCATOPHI JENATCSA Ha MEPEABIKHBIC, CTAIlMOHAP-
HO-TIEpEJBUKHBIE, cTaMoHapHble (puc. 7.13-puc.7.15 u tabn. 7.2). Pons xomneHca-
TOPOB MOTYT BBHITIOJTHUTH aBTOMOOWJIBHBIE U TPAKTOPHBIC MPHUIIEIIBI, MOTYIPHIICTIHI,
pasIM4HOro poja OyHKepa U T.II.

T —

o6

A W e 4
o O O

Pucynok 7.13 - [lepenBukHbIE MEXKOTEPAILIIOHHBIE KOMIIEHCATOPBI
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Pucynok 7.15 - MexXcMEeHHbIE KOMIIEHCATOPbI
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Ta6nuna 7.2 - Turbsl KOMIIEHCATOPOB

yCTaHaBJIMBaeMble Ha KO-
JIECHbIC WJIA TYCCHUYHBIC
CaMOXOJIHbIE Iaccu (cxe-
Ma h); aBTOMOOMIIH-
neperpy3uuku (cxema Ill)

HaBJIMBAEMbIC Ha MPUIETTHBIC
maccu (cxema Il); aBToMmoOUITBb-
HBIC UM TPAKTOPHBIC MIPHUIICTIH 1
nonymnpuuens (cxema V, VI);
TPAKTOPHBIC TIPHIICTIBI-
neperpy3unk (1V)

MexonepauoHHbIe
IIEPEBHKHBIC CTallMOHAPHO-NIEPEIBUKHBIE
CaMOXOJIHBIE IIPULICITHBIE
Crenuaneible  OyHkepa,|CrnenuaibHble OyHKepa, ycTa-  |ABTOMOOMJIBHBIE WM TpaK-

TOPHBIC TMPUIICTIBI WA TOY-
npuniensl (cxembr VI, VIII,
IX); aBTOMOOMIM WM Tpak-
TopHble mmoe3na (cxema X);
ChEMHBIE Ky30Ba aBTOMOOH-
aeii (cxema XI)

MexcMeHHEIE

MEPCABUIKHBIC

CTallMOHAPHO-TIEPEABUKHBIC

CTallMOHAPHBIC

CMmeHHbIe KOHTEHHEPHI,
yCTaHaBIMBaEMbIe HA KOM-
Oaiinbl (cxema XV)

Bbynkepa ©00ibIIOH BMECTUMO-
CTH, yCTaHABJIMBAcMbIC Ha IIOJIC
(cxema XIIl); creMHBIE TMOKpHI-
THS 3EMIISHBIX IUIOMAJ0K JIJIst
KPaTKOBPEMEHHOTO  XpaHEHHs
3epHa (cxema XII)

[TosieBbIe TUIOMIAAKKA C TBEp-
JIBIM TIOKPBITHEM JUIS KpaTKoO-
BPEMCHHOTO XpaHEHUS 3epHa
B TI0JIC WIH OOJIMIIOBAaHHBIC
tpaniren (cxema XIV)

PaccmoTpenue cxem nepeBo30K 3epHa OT KOMOAWHOB C MCIOJIb30BAHUEM KOM-

neHcaTopoB (pucyHok 7.13, 7.14) mo3BoaWII BBIIBUTH U PsAJT HEIOCTATKOB:

® OTCYTCTBHUC 3apaHCC YCTAHOBJICHHBIX MCCT pPa3rpy3KH KOMOaMHOB (CXGMLI

-IV);

X1, XIV);

HEOOXOIUMOCTh TOAbe31a kKombaiiHa k kommneHcaTtopam (cxembl VII-XI,

OTCYTCTBHUC BO3MOJKHOCTH CTPOTOIo ydc€Ta KOJMYCCTBA W KOHTPOJIA Kadc-

cTBa paboThI OTAEIBHBIX yoopouHbIX arperato (cxems I1-XI, XIII, XIV);

V-1X);

caropoB (cxema XIV);

tomobmiteii (cxemsr V, XIV, XV);

Mol XI, XV).

OTCcyTCTBHE TBEPJO YCTAHOBIICHHBIX MECT pPa3Tpy3KH KOMOAWHOB BBI3BIBACT
HEOOXOJMMOCTD TEePEE3/I0B MEPEABIKHBIX KOMIIEHCATOPOB IO TOJI0, B CBSI3U C YEM
BO3pACTaeT BEPOSATHOCTH MPOCTOS KOMOAWHOB, YBEIMYHUBACTCS MPOIOJDKATEIHLHOCTD
npoOera TPaHCIIOPTHBIX CPEACTB IO TOJII0, OTIAJAET BO3MOYKHOCTh HCITOJIB30BaHUS
aBTomnoe3noB. [lo cymecTBy Takas opraHu3anus padOT HE OTIMYACTCS OT OOCITYKH-
BaHUSI KOMOAHOB aBTOMOOWISIMU OOJIBINION TPY30MObEMHOCTH TIPH MPSIMBIX TIEpe-

BO3Kax 3CpHaA.

Heo0OxoaumocTh uMeTh 4...6 aBTOMOOMIIBHBIX MPUIETOB WK 2...4 MOTyIpHIie-
na Ha OJIMH aBTOMOOWJIb-TATA4 B YCIOBHSIX OCTPOTO ACPHUIMTA B 3TOM THUIIE TIOBUXK-
HOT'O COCTaBa Pe3KO OrPaHUYMBAET 00JACTU MPUMEHEHHS CXeM MEePEBO30K C UCTOIb-
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3HAUUTETFHOE YBEIMYEHUE MOTPEOHOCTH B TPHUIICTTHOM COCTaBe (CXEMbI
HEOOXOIUMOCTh CTPOUTENHCTBA HA KaXJOM TI0JIe CTAIIMOHAPHBIX KOMIICH-

OrPaHUYCHHOCTh 00BbEeMa CTallMOHApPHOTO KoMiieHcaTopa (cxema XII);
HEO0OXOAMMOCTh CO3JaHMs CIEHHATBHO 000PY/IOBAHHBIX KOMOAHOB U aB-

3HAa4YUTCIIbHasA HOTpe6HOCTB B CIICHHAJIBHBIX KY30BaX U KOHTefIHean (CXG—




30BaHMEM IPUIIETIOB U TOJYMPHUIIETIOB B KAU€CTBE KOMIIEHCATOPOB. ITH TPAHCIIOPT-
HbIE CPEJICTBA CO 3HAYUTEIHHO OONBIIUM 3PHEKTOM MOTYT ObITh MCIOJb30BaHbl Ha
JIpYTUX BUJAX TNEPEBO30K, HAlpUMep, NMpH MEepeBO3Kax 3epHa Ha XJIEOONpPHUEMHbIE
MYHKTHI.
Heobxoaumocth noabe3a KOMOAWHOB Ui pa3rpy3Kd K CTAIMOHAPHBIM KOM-
MeHCAaTOpaM MPUBOJUT K CHUKEHUIO UX BbIpaboTku Ha 15...20 %. YBenuuenue mnpo-
U3BOJUTENHOCTH TPAHCIOPTHBIX CPEACTB, JOCTUTAEMOE B 3TOM CiIy4ae 3a CYET
CHW)KCHHSI TPOM3BOIUTEIHPHOCTH YOOPOYHBIX arperaTroB, €CTECTBEHHO, HE MOXKET
OBITH TPU3HAHO PAIMOHATLHBIM.
BBeneHne B TEXHOJOTHUYECKYIO IIEMOYKY MEXIy KOMOalHAMW W TPAHCIOPT-
HBIMH CPEJICTBAMH MPOMEKYTOYHOTO KOMIIEHCAITMOHHOTO 3BEHA IMO3BOJIICT 3HAYH-
TEJIHHO 10 CPABHEHUIO C MPSIMBIMUA aBTOMOOMIILHBIMU TIEPEBO3KAMH COKPATUTH TPO-
JOJDKUTETHFHOCTh COOPOYHO-TPAHCTIOPTHBIX OTIEPAITHIA.
HauOonpiiimMu mpeuMyIiecTBaMu Tepea NpsIMBIMHU TIEpEeBO3KaMu 00J1a1aeT
CXeMa C UCIOJIb30BAaHWEM B KayeCTBE KOMIIEHCATOPOB aBTOMOOWIIEH WM TPaKTOP-
HBIX M0€3/10B — cxema X (1pu paboTe BOAUTEINS HA BYX TPAHCHOPTHBIX CPEJICTBAX).
Hcnonb3oBanue B KaueCTBE KOMIIEHCATOPOB CIEIUATBHBIX OYHKEPOB, aBTOMOOMIICH
— TEPEerpy34YMKOB, TPAKTOPHBIX MPUIIETIOB — MEPErpy3YUKOB, aBTOMOOUIILHBIX U
TPaKTOPHBIX MPUIICTIOB U MOJYNPHUIIETIOB 3a UckitoueHueM cxeM V u VIII maet mpak-
TUYECKHA OJMHAKOBBIC PE3yIbTaThI.
B kadecTBe MexomeparMiOHHBIX KOMIIEHCATOPOB II€NIECO00pa3HO HCMOIb30-
BaTh OyHKepa, yCTaHABIMBAEMbIC HAa MPUIICTTHBIC WM CAMOXOIHBIC IIACCH, aBTOMO-
OWIIN — IeperPY3UYUKHU M TPAKTOPHBIC TPHUIICTIHI - IEPErPYy3UnKH.
7.2.4 TlepeBO3KH € HCNOJIb30BAHMEM MeKONEPAIHOHHBIX KOMIIEHCATOPOB
[Tpu mepeBo3kax ¢ UCIOJIB30BAaHUEM MEXKOTEPAIMOHHBIX KOMIICHCATOPOB pa-
00Ty OpraHu3yIoT CIAEIYIOIUM 00pa3oM:
® [IPOKJIA/IBIBAIOT PA3TPy30UHbIE MAaTHCTPAIIH;
® 3a pas3rpy30YHBIMU MaTrMCTPAJISIMU 3aKPEIUISIOTCS MEePEBUKHBIE MEXKOIIe-
paImoHHBIC KOMIICHCATOPBI, B KOTOPHIE BHITPYKAETCS 3€PHO U3 KOMOAWHOB;

® TpPaHCIOPTHBIC CPEACTBA 3arpy’KarOTCS Ha PasTPy30YHBIX MArHCTpasaX U3
MEePEIBIKHBIX MEKOIEPAIIMOHHBIX KOMIEHCATOpoB (puc. 7.15) wnm us
KoMOaiiHa, eCJIi K€ B MOMEHT 3arpy3KH TPAHCIIOPTHOTO CPEJICTBA K pas3rpy-
30YHOM MarvucTpajiu MOJAXOAUT KOMOAWH C IMMOJHBIM OYHKEPOM.

KomrieHncatopsl MO3BOJIIIOT PETYIHPOBATH CTENEHBb 3arpy3Kd TPAHCIIOPTHBIX
CPEIICTB, YETO HE yJIaeTCs JOCTUTHYTH MPHU MPSMBIX TEPEBO3KaX.

[Tpu KOMOUTpEHIEPHBIX TIEPEBO3KAX (3€PHO OT KOMOAHOB OTBO3ZUTCS TOJIBHKO
aBTOTIOE371aMH1) BO3MOKHBI JIBa BapuaHta. [Ipu mepBoM BapmaHTe aBTOMOE3J, MPH-
OBIBIIMI C TOKA, Ha KParo Mo pachopMUPOBBIBACTCS W aBTOMOOWIIb HAMPABIISCTCS
Ha pasrpy304YHYI0 MarucTpaib sl 3arpy3kd u3 OyHkepoB komOaiiHOB. [lopokHme
MPUIICTIBI TPUIICTIISIOTCS K KOJIECHOMY TPaKTOPYy, W TPAKTOPHBIA ITOE3]T TaKKe
HATPAaBIISIETCS HA PA3TPy309HYIO0 MAaruCTPab.

3arpy’KeHHBIH aBTOMOOWIJIb BBIE3)KAET Ha JIOPOTY, Tae (GOPMHUPYETCS aBTOIO-
€3/, KOTOPBIN 3aTeM HamparisieTcs Ha TOK. [Ipu BTOpoM BapraHTEe aBTOMOOHWIIN U aB-
Tomoe3Aa paboTaloT Tak ke, Kak U B MIEPBOM BapHaHTe, HO 3/1eCh TPAKTOp HE OYKCHU-
pYyeT MPHUIIETIBI TT0 MAaruCTPaJId MPU UX 3aTrPy3Ke, a PaCCTABISICT HA MTyTH CJICIOBAHUS
KOMOAHOB. DTO TIO3BOJISIET OJHUM TPAKTOPOM OOCTY>KHBATh JBE Pa3TPy30YHbIC Ma-
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Pucynok 7.16 - MapuipyTsl JBHKEHHSI aBTOMOOMIICH TIO TIOJIO MPU Pa3IUYHBIX CXe-
Max MEpPEeBO3KH 3€pHa: a — IPsIMbIe aBTOMOOMJIbHBIE IEPEBO3KH; O — IEPEBO3KH C UC-
M0JIb30BAaHUEM MEXKOIepalmoHHbIX kKomrneHcaTopoB (MK); B — mepeBo3ku ¢ HCMOb-
30BaHneM MexxcmenHoro komneHcaropa (K); TPIT — tpakropubiii moe3q O - ocra-
HOBKA B O’KUJIAHWY HAIOJIHEHUS OyHKepa KoMOaitHa; @ - 0CTaHOBKA ISl TOTPY3KH

Jlyist onpenenieHrs ONTUMAIbHOW €MKOCTH MEXOTEPallMOHHOTO KOMIIEHCATOpa
yOOpPOUYHO-TPAHCIIOPTHYIO OpUTagy MPEICTaBUM KaK CHCTEMY MacCOBOTO OOCIYKU-
BaHUSI C IOTEPSAMHU (MPOCTON KOMOAIHA C TIOJHBIM OYHKEPOM B OKUJIAHUU Pa3TPY3KU
PaBHOCHUJICH MOTEPE 3asIBKH).

BmecTuMocTh KOMIIEHCaTOpa ONpeAesseTcss UCXOs U3 CIEIYIOIINUX YCIOBHIA:
3asiBKHM TIOCTYMAIOT B KOMIIEHCATOP BMECTUMOCTBIO, paBHOM N 3asBKaM, B CIIy4alHbIC
MOMEHTBI BPEMEHH, pacIipe/ieJICHHbIE 10 MTyaCCOHOBCKOMY 3aKOHY C MapaMeTpoM A ;
€Clli 3asBKa 3acTaeT KOMIIEHCATOP TOJHOCTHIO 3alOJHEHHBIM, TO OHA TEPACTCS;
TPAHCTIOPTHBIE CPENICTBA OOpAIIAOTCs K KOMIIEHCATOPY TakK)Ke B CIIyJailHbIE MOMEH-
ThI BPEMEHH; BpeMsi 0OpaOOTKH TOJYYEHHOTO TPAHCIIOPTHBIM CPEICTBOM MacCHBa
3asBOK CITydaifHOE, pacIpeieIeHHOE TI0 MOKa3aTeIbHOMY 3aKOHY.

BMecTuMOCTh MEXOIEpaliMOHHOTO KOMIIEHCAaTOpa, u3MepsieMasi YiucioM OyH-
KEpOB 3epHa 00CIIy>KMBAaeMO MapKu KOMOAWHOB MpHU 33JJaHHON HaJeKHOCTU 00CTy-
xuBanus (1-Porg)

_ 9P
lga—Ig(a+1)’
a — ﬁtO.K.

rae P, - BEpOSTHOCTH MOTEpH 3asiBKH (OCTAaHOBKA KOMOAaitHa M3-32 HEBO3MOXKHOCTHU

(7.52)
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BBITPY3KH 3€pHA B KOMIICHCATOP BCJICICTBHE €TO 3allOJTHCHUS), A - uHTeHCHBHOCTD
IIOTOKA 3asBOK (OyHKEpOB 3€pHA) OT IPyIIbl KOMOalHOB, OyHKepoB 1/4; t - Bpems

BBITPY3KU CPEHETO YKCia 3asBOK, HAXOAALIUXCS B KOMIIEHCATOPE, Y.

OnTumalibHasi BMECTUMOCTh KOMIIEHCATOpPA @ 3aBUCUT HE TOJBKO OT MHTEH-
CUBHOCTHU IOTOKA 3asBOK U CTENEHU HAJEKHOCTU OOCIYKMBAHUS, HO U OT BMECTH-
MOCTU OYHKEpPOB 00CITy)KHBaeMbIX KOMOAHOB

w =/, (7.53)

rae (D - BMECTUMOCTH KOMIIEHCATOPA, M, @, - BMECTHMOCTb OyHkepa koMOaiiHa, M
Jist  opranmzanuu  d(PQPEKTHBHOM JBYXCMEHHON pPabOThI TPaHCIOPTHBIX
CPEJIICTB MPU OJTHOCMEHHOHN padoTe KOMOatHOB HEOOXOJMMO CO3/AaTh HA MOJIE MEXK-
CMEHHBIN 3aJI€]1 3€pHa.
[Ipocreiimmii MEKCMEHHBIA KOMIICHCATOP MOXET MPEACTABISATh COOOM II0-
Ia/IKy, TOKPBITYI0O OpPE3€HTOBBIM TOJOTHUINEM, C HAaXOJAIIMMCA Ha HEW 3epHOIO-
IPY3YUKOM.
IIpu mepeBo3Kkax 3epHa C UCHOJIB30BAHUEM MEKCMEHHOIO KOMIIEHCATOpa pa-
00Ta CTpOUTCS CIEIYIOIINM 00pa3oM:
® IIPOKJIAJBIBAIOT PA3rPY30UYHBIE MArMCTPAIIN, 38 KOTOPBIMH 3aKPEIUISIOT MO-
OMJIbHBIC MEXOTIEPAIMOHHBIE KOMITIEHCATOPHI;

® 3¢pHO M3 KOMOAITHOB BBHITPY>KAETCS B MOOMJIbHBIE MEXOTEPAIMOHHBIE KOM-
IIEHCATOPbI, PACIIOJIATAKOLIHUECS PALIOM C TIOPOTOM;

® TPAHCIIOPTHBIE CPEJICTBA 3arPy’KAIOTCSl 3€PHOIOTPY3UYUKOM HA MEXCMEH-
HOM KOMIIEHCATOPE U MEPEBO3ST 3€PHO HA TOK.

B oTnnume ot MexonepanmoHHOTO0 BMECTUMOCTh MEXCMEHHOTO KOMIIEHCATOPA
HE 3aBUCHUT OT U3MEHECHUSI MHTEHCUBHOCTHU MOTOKA 3asBOK B Te€UeHUE CMEHBI. [Ipu ee
pacueTre MOXHO OPUEHTHPOBATHCS Ha CPe/HIO BennunHy A, . [Ipu ycioBun paBHO-

MEpPHOTO BBIBO3a 3€pHA B TEUYEHHE BCETO BPEMEHM PAOOThI TPAHCIIOPTHBIX CPEJICTB
BMECTHUMOCTh MEKCMEHHOT'O KOMIIEHCATOPa OMPEACIISIOT Mo popmyie

o = lIM(TK _T05)a)l<
- T,-2T,,

rae M — uncno kombaitnos B 6purane; 1,1 4,71 ,; - IPOIOIKATEIHHOCTS PAGOTHI

(7.54)

KOMOAIHOB, aBTOMOOMIICH ¥ TIPOJIOJDKUTEIFHOCTh 00EICHHOTO TICPEpPHhIBa, Y.

VYayuienue mokazaTeneil pecypcocOepexeHus: TPAHCIIOPTHBIX arperaToB s
MIEPEBO3KH 3€pHA 10 aHAJIOTUU C IMEPEBO3KOM 3€JIEHON MACChl MOKHO JOCTHYh ITyTEM
ONTUMH3AIUHU TPY30MI0TbEMHOCTH U pabodeii CKOPOCTH.

[Tpu mepeBo3ke XJIeOHON MaCChl TPY30BBIMU aBTOMOOWISIMU B TIEPBYIO OUYEPEIb
BBIOMPAETCS aBTOMOOWIb U OMPENETSETCS €ro Ipy30MoabeMHOCTh Q, MO yCIIOBUIO
HanOoJIee TIOJTHON 3arpy3KH JBUTATENSI C YICTOM JOPOXKHBIX YCIOBHUN W BO3MOXKHO-
CTH HapaluBaHus OOPTOB.

CootBeTcTBYyIOMIas pabovasi CKOPOCTh VL, OMpPEAeIsIeTcs 1Mo 0aJaHCy MOUTHOCTH
C YYETOM JOPOKHBIX YCIIOBUU.

JI71s1 TpaKTOPHBIX TPAHCHIOPTHBIX arperaToB B OOIIEM CiTydyae UMEeTCs] HECKOJb-
KO BapHaHTOB IPHUIICTIOB U COOTBETCTBEHHO BO3MOXKHA ONTHMM3ALIUS TPY30IOIHEM-
HOCTH M paboueil ckopoctu. Kpurepuili onTHUMalIbHOCTH COOTBETCTBYET MUHHUMYMY
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yAENbHBIX PHEpro3aTpar npu padoyem xoje arperara. Ha pucynke 7.17 npencraniie-
Ha HOMOTpaMMa JJisl ONPEAENICHHS] ONTUMAIbHBIX MAPAMETPOB U CKOPOCTHOTO PEXU-
Ma THaKTODHBIX TPAHCIOPTHBIX CPEACTB JJIsl IEPEBO3KHU XJICOHOM MACCHI.
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Pucynok 7.17 - Homorpamma njst onpezesieHuss ONTUMaJIbHBIX MapaMeTpoB U CKO-
POCTHOTO peXUMa TPAKTOPHBIX TPAHCIOPTHBIX CPEICTB MJIsi MEPEBO3KU XJIEOHOM
Maccol: [y — mpormyckHas cmocoOHOCTh YOOPOUHOTO arperara, Kr/c

7.3 IlepeBo3ka kaprTodes

[Tpu 3aroToBKe MPOJOBOJBCTBEHHOrO KapTo(ess NmepeBo3Ka KIyOHeH ocy-
IIECTBIISIETCS OT KOMOAilHOB TpPaHCHOPTHBIMU CpPEACTBAMH Ha COPTHUPOBAJIBHBIN
MYHKT.

D¢ddexTuBHas paboTa KOMOAWHOB U TPAHCHOPTHBIX CPEACTB MOJPA3yMEBACT
Takylo (GopMy OopraHH3alUHU TPy[a, IPU KOTOPOH MOTEPH OT MPOCTOSI BO B3aUMHOM
OKUJaHUU 000MX TUIOB arperaToB OyayT HAUMEHBIIUMHU.

Oco0eHHO Ba)KHO, YTOOBI TaKKE MPOCTOM KOMOAWHOB OBLJIO KaK MOXHO MEHb-
mre. CII0)KHOCTh PEIICHUS 3aa91 3aKIF0YaeTCs B TOM, YTO MTPOU3BOJUTEIIEHOCTH KaK
KOMOAQIfHOB, TaK U TPAHCIIOPTHBIX CPEICTB HE OCTAIOTCS TOCTOSTHHBIMHU, & U3MEHSIOT-
Csl BEpPOSITHOCTHBIMH 00pa30M H3-3a HETIOCTOSIHCTBA CKOPOCTH M BIUSHUS PAla IPY-
rux ciay4dailHeiX (akTopoB. COOTBETCTBEHHO M PEIICHHE pacCMaTpUBAEMOU 3adauu
MOJKET OCYIIECTBIISTHCS BEPOSITHOCTHBIMUA METOJaMH, B YaCTHOCTH METOJaMH TeO-
pUM MaccoBOTO OOCTYXKMBaHUS, MOCKOJBKY HMEET MECTO OOCITy)XHBaHHE OJIHOM
TPYMIBI arperaToB arperaraMu Apyroi rpymnisl.

HccnenoBaHusIMU M ONBITOM pa0OThHI MEPEAOBBIX XO3SHUCTB YCTAHOBJIEHO, YTO
Haubosee a3pdekTUBHON Ha yOopke KapTodens sBiseTcs rpymnmnoBas ¢gopma opraHu-
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3a1Ku paboThl YOOPOUHBIX arperatoB M TPAHCIOPTHBIX CPEACTB B BUJE YOOPOUHO-
TpaHcnopTHbIX 3BeHbEB (YT3). [Ipu aToM B coctaBe YT3 nomkHO OBITH HE OoJiee ue-
THIPEX-TISITU KapTodereyoopouHbIX KOMOAHHOB, KaXIblii U3 KOTOPHIX JTOJKEH pado-
TaTh HA OT/IEILHOM 3aroHe.

[IpencraBieHHble pacyeThl BBHINOJIHEHBI PUMEHUTEIHLHO K HanboJee pacupo-
CTpaHEHHOMY JABYXpsiAHOMY KapTodeneydoopouHomy komOaiiny KKY-2A, a takke Ha
MEPCTIIEKTUBY PAaCCMAaTPUBACTCS M YETBIPEXPSAIHBIN CaMOXOIHBIM KOMOAWH THIIa
KCK-4-1.

B kadyecTBe TPaHCIOPTHBIX CPEACTB I EPEBO3KH KapTodes OT KoMOaitHOB
Ha COPTUPOBAIIbHBIN MyHKT HanOOJee YacTO MPUMEHSIOTCS aBTOMOOMIIA CaMOCBAJIbI
tuna ['A3-CA3-3507 rpy30n0abeMHOCTBIO 4T U TpaKTOPHBIN TpaHcnopT tTuna MT3-
80 + 2IITC-4M rpy30MoaABEMHOCTBIO TAKKE 4T.

OcHOBHasl 3ajaya 3aKJIIOYaeTcs B OMNPEACIICHHMH MOTPEOHOro uucia TpaHc-
nopTHBIX cpeAcTB B YT3 st OecriepeOoiiHOrO 00CIyKMBaHUS BCEX KOMOAHHOB ¢
Y4€TOM BEPOSITHOCTHOTO XapaKTepa U3MEHEHUS IEUCTBYIOMIUX (PaKTOPOB.

Jlj1s OOIIHOCTH Pe3yJIbTaTOB MPAKTUUYECKUX PAacUyeTOB LI€IECO00pa3HO MpeiBa-
PUTENIBHO OIPEAETUTh NOTPEOHOE YUCIIO TPAHCIIOPTHBIX CPENCTB JUIsl 0OCITYKUBAHUS
OJIHOTO KapTodeneyoopouyHoro komOaiiHa, a 3aTeM pacHpOCTPAHUTh PE3yJIbTaThl Ha
BCE KOMOAWHBI ITyTEM BBEJCHHS COOTBETCTBYIOIINX MOMPABOYHBIX KOA(P(PUIIUEHTOB.

Tak kak 4HCIIO KOMOAtHOB M TPAaHCHOPTHBIX CpeACTB B Y13 orpaHumyeHo, To
MMEET MECTO 3aMKHyTas cucrtema MaccoBoro oociyxkuBanus (CMO) ¢ oxumgaHueM
(puc. 10.5). B ymporieHHOM BapuaHTe HpPU OJHOM KOMOAiHE M COOTBETCTBYIOIIEM
Yyucie TPAHCHOPTHBIX CPEACTB Iejecoo0pa3Ho paccMmaTpuBaTh KapTtodeneybopou-
HbII KOMOaifH B BUJIe 00CITyKHBaroiero 3seHa-norpyszurnka CMO.

Bmectumocts Oynkepa komOaiina KKY-2A cocrasnser 0,8 T, 4TO 3HaYUTENb-
HO MEHBIIIE IPY30M0IbEMHOCTH TPAHCIIOPTHOTO cpenctBa (4 T), a kombaiin KCK-4-1
BOOOIIIEe HE UMeeT OyHKepa.

B pacuerax mpeamnonaraercs, 4To BbITpy3Ka KIyOHEH B Ky30B TPaHCIIOPTHOTO
CPEIICTBA OCYILECTBIIIETCS B OCHOBHOM Ha XOY.

B kadyecTBe OCHOBHOTO IKOHOMHYECKOTO KpuUTepHusi 3(H(PEKTUBHOCTH PabOTHI
VT3 nenecoobpa3HO MNPUHATH MUHUMYM CYMMBI NOTEpb OT B3aUMHOTO OXHUJAAHUSA
KoMOaiiHa U TPAHCIIOPTHBIX CPENICTB, KaK MPEICTaBICHO B T.11.7.1.

TpakTopHBII TpaHCIOPT Ha MEpeBO3ke KapTodesnss oT koMOaitHa O6omnee rhdek-
TUBEH IO 3aTpaTaM MpPU PACCTOSTHUU NMEPEBO3KH 0 5...6 KM, a MpU OOJIBIIUX PACCTO-
AHUSIX OoJiee A (PEeKTUBEH aBTOMOOMIIBHBIN TPAHCTIOPT.

3nauenue I o6pruno He mpepbimact 20 kM (Ir<20 xm). [IpuBeeHHbBIC JaHHBIC
MO3BOJISIIOT ONPENENUTh 3HAUYCHUS IUIOTHOCTU MOTOKA TpeOOBaHMI A Ha BCEM Ipak-
TUYECKOM Jrana3oHe U3MEHEHUsI IeUCTBYIOMNX (DaKTOPOB.

VYcepeanenHoe 3HaueHue mpousBoautenbHocTel Wy kaprodeneyOopodHbIx
koMOaitHoB KKVY-2A u KCK-4-1 M0XHO BBIOpATh MO TUTIOBBIM HOPMATHUBHBIM JaH-
HbIM. [Ipu 3TOM BBISIBIIEHO, YTO JJIS OJTHOTO M TOrO e KomOaiiHa 3HaueHus Wy B
npezaenax OCHOBHbIX iMH roHa LlenTtpanbHoro paitona 400...1000 M u3MeHstoTCs
HE3HAYUTENbHO. VICXOs U3 3TOro, sl BCEX YKa3aHHBIX JJIMH FOHA MOKHO MPUHATH
YCPEHEHHBIE 3HaYeHUsl Mpou3BoAUTENbHOCTH Wy B 3aBUCHMOCTH OT YPO’KalHOCTH
kaptodens. Ilo 3nauenuto Wy, ucnons3ys (Hopmyiay MOXKHO THOJYYUTh COOTBET-
CTBYIOIIIE€ 3HAYEHNE UHTEHCUBHOCTH 00cy)kuBanus W npu Qry =4t u Kr=1.
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[TonyueHHbIe onMCaHHBIM criocoOoM 3HaueHus:t Wy 1 | mpuBeeHsl B Ta0I. 7.3.

Ta6numa 7.3 - Ycepennennslie 3HaueHuss Wy u p juis kom6aiinoB KKY-2A u KCK-4-1

B 3aBUCHUMOCTH OT yposkaitHOCTH KapTodens npu aiauHe roda 400...1000 m

YpoxxallHOCTb, KKVY-2A KCK-4-1
T/Ta Wk , T/4 W, 1/g9 Wy , T/4 u, 1/9
10 15,0 2,878 0,719 7,986 1,996
15,0...20,0 3,500 0,875 9,500 2,375
20,0...25 4,178 1,044 12,875 3,219
ooiee 25 4,928 1,232 15,643 3,911

[Ipu 3arotoBke KapTodens A MPoJA0BOILCTBEHHBIX LIeJIeH MepeBO3Ka ypoKast
OT KOMOAITHOB OCYIIECTBIISIETCA HA COPTUPOBAIbHBIN MyHKT. MIcX0as U3 3TOTO, MpH-
HAT BO3MOXHBIM JMama3oH W3MEHEHUS PACCTOSHUM TEPEeBO3KH  KapTodes
I-=2...20 kM.

[IpuBeneHHBIC TaHHBIC MTO3BOJISIIOT 0OOCHOBATh ONTUMAJLHBIN cocTaB Y T3 Ha
yoopke kapTodens AJis BO3MOXKHOTO JHana3oHa U3MEHEHHS YPOKaitHOCTH KapTode-
JISl 1 PACCTOSTHUSI TIEPEBO30K.

Hampumep, aiia obcnyxxkuanust kaprodeneydbopounbix komOaitHoB KKY-2A u
KCK-4-1 nipu yposxaiinoctu kaptodens 20 T/ra 1 pacCTOSSHUU O COPTUPOBATIBLHOTO
nyHkTa I =6 KM C UCMOib30BaHUEM TpakTopHOro Tpancrmopra MT3-80+2I1TC-4M
IIOJYy4YEHO ONTHMAJIbHOE YHMCIO TPAHCIOPTHBIX CPEICTB COOTBETCTBEHHO Nigpx=2 M
N2opiz=3.

OnTtumanabHOE TOTPEOHOE YMCIIO TPAHCIOPTHBIX CPEACTB JUIsl 0OCITYKUBAHUS
Bcex koMOaitHOB Y T3 onpenensieTcsi B COOTBETCTBUU C PABEHCTBOM

Nopt = My NyopiB,s (7.55)
rae Tx — 4ucao KaprodeneyOopodHbIXx KoMOaHOB B YT3; Njgy — NOTPEOHOE ONTH-
MaJIbHOE KOJIMYECTBO TPAHCIOPTHBIX CPEACTB AJIsi 0OCTYKUBAaHUS OJTHOTO KOMOaiHa;
B — monpaBo4HbBINH KOIDPHUITUESHT.

PekoMeHayeMble Ha OCHOBAaHUHM HCCIEAOBAHUN 3HAYEHMs MMOMPABOYHOIO KO-
s dunrierTa B B 3aBUCUMOCTH OT YKciia KapTodeneyOoopouHbIXx KOMOatHOB Tk B YT3
NpuBENICHbI B TabuIe 7.4.

Tabnuua 7.4 - PekoMeHlyemMble 3HaU€HHsI TOMPAaBOYHOr0 K03 duimenTa 3 B 3aBU-
CHMOCTH OT YHcJia KOMOAHOB Tk

Tk 1 2 3 4 5

B 1 0,96 0,90 0,87 0,85

Kak ykxazano panee, unciao kom0aiiHOB B YT3 Ty M0 opraHu3alioOHHBIM CO00-
pPaXXEHUSIM HE JOJDKHO OBITH Oosee maTH (Tr<5).
B ykazaHHOM nMana3zoHe B 3aBUCUMOCTU OT CPEIHEH IUIOIIAaN OJHOTO OIS B
X035UCTBE, HAJTMYME TEXHUKH U JPYTUuX (PaKTOpOB BO3MOXKHBIE 3HaUEHUs Tk B Y T3.
[Toy4yeHHbIE ONMUCAHHBIM CIIOCOOOM ONTUMAabHbIE 3HAYEHUS MOTPEOHOTIO YHMC-
J1a TPAHCIIOPTHBIX CPEACTB Noyt THIIA MT3-80+2I1TC- 41 u I'A3-CA3-3507 nns nepe-
Bo3Kku KapTodens ot kombaiiHoB KKY-2A u KCK-4-1 npuBeneHbl COOTBETCTBEHHO B
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Tabnuuax /.5 u 7.6 ¢ yueToM ypoKalHOCTH U paccTosiHus nepeBo3ku. [Ipu paccros-
HUSX TEPEBO3KHU | <6 KM YHCIUTEIh COOTBETCTBYET MOTPEOHOMY YHCITY aBTOMOOU-
Jiel, a 3HaMeHaTeNb — YUCIIy TPAKTOPOB C MPHUIENIaMU, TOJIBKO OJIHO YUCIO YKa3bIBa-
€T Ha KOJIMYECTBO aBTOMOOUJIEH.

Ta6numa 7.5 - IlotpeOHOE YKCIIO TPAHCTIOPTHBIX CPEJCTB IS MIEPEBO3KH KapTodes
oT nByxpsaHbix kKoMOaiiHOB KKVY-2A (yuciaurtens — aBTOMOOWIM, 3HAMEHATENb —
TPAKTOPHI C MPUIIECTIAMH )

YpoxaitHoCcTh, | Ywucno Paccrosinue nepeBo3ku, KM
T/Ta KOMOaifHOB
5 VT3 2 4 6 8 12 16 20
1 1/1 1/1 1/1 1 2 2 3
2 212 2/2 212 2 4 4 6
1o 15 3 3/3 3/3 3/3 3 5 5 8
4 4/4 4/4 4/4 4 7 7 10
5 4/4 4/4 4/4 4 8 9 13
1 1/1 1/1 1/2 2 2 3 3
2 212 2/2 214 4 4 6 6
15...20 3 3/3 3/3 3/5 5 5 8 8
4 4/4 4/4 4[7 7 / 10 10
5 4/4 4/4 4/8 8 8 13 13
1 1/1 1/1 1/2 2 2 3 4
2 2/2 2/2 2/4 4 4 6 8
20...25 3 3/3 3/3 3/5 3) 5 8 11
4 4/4 4/4 Al7 7 / 10 14
5 4/4 4/4 4/8 8 8 13 17
1 1/1 1/2 2/2 2 3 4 4
2 2/2 2/4 4/4 4 6 8 8
6onee 25 3 3/3 3/5 5/5 5 8 11 11
4 3/3 3/7 717 7 10 14 14
5 4/4 4/8 8/8 8 13 17 17

JlanHbIe TAOMHIIBI 7.5 MPUMEHUMBI K JTIOOBIM APYTUM JABYXPSIAHBIM KapTodese-
yoopouHbsiM KOMOaiiHoM Tumna E—688/7, E-665/6, E—667/2, Tak kak pabo4ue CKOpo-
CTH IBVDKCHHS Y HUX OJIU3KU MEXTy COOOH.

st TpexpsimHoro komOaiiHa Tumna E—684 morpebHOE 4MCIO TPaHCHOPTHBIX
CPEIICTB MOXKHO OTPEACIIUTh KaK CpefHee 3HaUeHue u3 Tabmnui 7.5 u 7.6, Harpumep,
npu ypoxaitHoctu kaptodens 15...20 T/ra 1 paccTosHUM epeBO3KU 12 kM 11t Ta6-
JUIEL 7.5 - 7 aBTOMOOUMIIEH, a /ISl 9€ThIPEX YETHIPEXPSITHBIX KOMOAHHOB 13 TaOIUIIBI
7.6 umeem 14 aBromoOusieir. COOTBETCTBEHHO ISl TPEXPSATHOTO KoMmbaitHa TpeOyeT-
cs B cpennem 10...11 aBromobOuie.

Takum 00pa3oM, HCIONB3Ysl TMOJYYCHHBIE PE3YNbTAaThl UCCICIOBAHUA TIPE.-
CTaBJISIETCS. BO3MOXKHOCTh oOecneyuTh A((PEKTUBHYIO B3aMMOCBSI3aHHYIO paldOTy
KapTodeneyOOpOUYHbIX arperartoB U TPAHCHOPTHBIX CPEACTB NMPU HAUMEHBIIUX MOTe-
PSAX OT UX B3aMMHOTO OKUJIAHUS, B 3aBUCUMOCTH OT YPO>KalHOCTH U PACCTOSIHUS T1e-
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pPEBO3KHU KapTodes.

Tabnuma 7.6 - IlotpeOHOE YKCIIO TPAHCHIOPTHBIX CPEJCTB IS MEPEBO3KH KapTodes
OT yeThIpeXpsaHbIx koMOaitHoB KCK-4-1
( yucnIUTENTH — ABTOMOOWIIN, 3HAMEHATEIIh — TPAKTOPHI C TIPHIICTIAMH )

. Yucno Paccrosinue nepeBo3ku, KM
YpOxKaiHOCTb, KOMBAIHOR
T/Ta 5 VT3 2 4 6 8 12 16 20
1 1/1 1/2 2/3 2 3 4 5
2 2/2 2/4 4/6 4 6 8 10
1o 15 3 3/3 3/5 5/8 5 8 11 13
4 4/4 4/7 | 7/10 7 10 14 17
5 4/4 4/8 | 8/13 8 13 17 21
1 1/1 /2 2/3 3 4 4 6
2 2/2 2/4 4/6 6 8 8 11
15...20 3 3/3 3/5 5/8 8 11 11 16
4 4/4 4/7 | 7/10 | 10 14 14 21
5 4/4 4/8 | 8/13 | 13 17 17 25
1 1/2 2/3 3/4 3 5 6 7
2 2/4 4/6 6/8 6 10 11 13
20...25 3 3/5 5/8 | 8/11 8 13 16 24
4 3/7 | 7/10 | 10/14| 10 17 21 24
5 4/8 | 8/13 | 13/17| 13 21 25 30
1 2/2 2/4 3/5 4 6 / 9
2 4/4 4/8 | 6/10 8 11 13 17
oonee 25 3 55 | 5/11 | 8/13 | 11 16 19 24
4 777 | 7/14 | 10/17| 14 21 24 31
3) 8/8 | 8/17 | 13/21| 17 25 30 38

7.4 IlepeBo3Ka ceHa U COJIOMbI

Ceno u comoma (rpyOble KOpMa) B 3aBUCHMOCTH OT Croco0a yOOpKH W KOM-
MJIeKCa MPUMEHSEMBIX MAIllMH MOTYT TPAHCIIOPTUPOBATHCA KaK HEU3MEIbUCHHAs,
U3MeNbUYCHHAs, HEMPEeCcCOBaHHAs MM TIPeccoBaHHAs Macca.

[110THOCTH MPECCOBAHHOTO CEHA W COJIOMBI MIPUMEPHO B 3 pasza Oosblle, 4eM
HEIPECCOBAHHOTO, MMOATOMY TP TIEPEBO3KE MEPBBIX MOYKHO ITOJHEE HMCIOJIb30BaTh
IPy30I0bEMHOCTh TPAHCIIOPTHBIX CPEJICTB U 3HAYUTEIIHPHO CHU3HTH CE0ECTOMMOCTD
pabor.

Hawnbonee pactpocTpaneHsl Tpu criocoda yOOPKU U TPAHCIIOPTUPOBKH CEHA.

Ha ecTecTBEeHHBIX CEHOKOCAX W CEHOKOCAX CESTHBIX TPaB B 30HE HEOPOIIAEMOTO
3eMJICJICITNS] CEHO YKIJIaJbIBAIOT HAa BPEMEHHOE XPAaHEHHE Ha CEHOKOCHOM YYacTKe B
cTora W CKUpAbl. B panpHEWIIeM 3TH CKUPBI B TE€UEHUE OCEHHE-3MMHETO MEepPHo/Ia
100 TIepeBO3AT HA MPUPEPMCKHAE YIACTKH M TaM CKJIQJBIBAIOT B OOJBIINE CKUPIBI,
aM00 BBIBO3AT MEIKAMH TAPTHSAMHU JJIs €KEIHEBHOTO CKapMIIMBAHUS >KHBOTHBIM.
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CeHo mepeBO34T Ha IPy30BbIX aBTOMOOWJISAX, HA TPAKTOPHBIX MPUILIENAX, CAaHAX WA
Ha KOHHBIX [TOBO3KaX.

[Ipu BTOpOM crmoco0e (B MyCTHIHHO-CTEMHBIX 30HAX M MpPHU yOOpPKE COYHBIX
TpaB B JIECOJIYTOBOM 30HE) CEHO HAa CEHOKOCHBIX Y4acTKax COOMPAIOT B KOIHBI, a 3a-
TE€M Ha aBTOMOOMJISIX, TPAKTOPHBIX MPHUIIETIaX WM Ha KOHHBIX MOBO3KAaX JOCTABIISIOT
B XO3SICTBO, TJI€ U YKJIAJIBIBAIOT HA JUIMTEIBHOE XPAHEHHUE B CKUP/IBI.

[Tpu TpeThem crocoOe yOOpKH CKOILIEHHOE CEHO CcrpefaroT B BajKd, U3 KOTO-
PBIX OHO MOAOUPAETCA U MPECCyeTcs Mpecc-MoaAOOpIIMKaMU B TIOKM BecoMm 30 Kr.
TioKM ¢ TOMOIIBIO TIOKOTIOAOOPIIUKOB TPY3ST B Ky30Ba aBTOMOOWIISI U TIEPEBO3AT K
MeCTy XpaHeHHs. TIOKM W3 aBTOMOOWJIEH BBITPYKAIOTCS C MOMOUIBIO CTOrOMETaTe-
JIEU-TIOTPY3YHKOB.

[IpumepHO MO TakuM K€ cXeMaM MOXKET ObITh OpraHHu30BaHa yOOpKa U TpaHc-
MOPTUPOBKA COJIOMBI.

HernpeccoBaHHbIE CEHO U COJIOMY TPAHCHIOPTUPYIOT Pa3IMYHBIMU MalllMHAMMU.

JUIsi TOTpYy3KM CE€Ha M COJOMBI IPHMEHSIOT CTOIOMETATEIU-IIOTPY3YUKU
CHY-0,5, CIIIY-0,5K. Iorpy3uuk [1d-0,5 ykommiekToBaH rpabebHON PEIIETKOM,
BUJIAMH, KOBILIIOM, KPFOKOM JUISl IITYYHBIX I'PY30B M IIOBOPOTHOM cTpesioil. OH arpe-
ratupyercs ¢ Tpakropamu kiacca 1,4. Ilorpy3uuk [1®-0,5 yaudumnuposan ¢ norpys-
yukamu CIIY-0,5K u CHVY-0,5 coorBeTcTBeHHO Ha 55 1 25 %.

B coyetanuu co cToromeTaTeNsIMU-IIOrpy34rKaMu, pab0OTaeT NMPULIETTHON CTO-
roo6paszosatens CIIM-200, koTopblii TOoAOUPAET KOMHBI CEHA U COJIOMBI, (POPMHUPYET
CTOT, TPAHCIIOPTUPYET U COPACHIBAET €r0 HA MECTO XPAHEHMUS.

KormHbI ceHa 1 coJIOMBI, CEHO U3 BaJIKOB MOJOUPAIOT U TPAHCHOPTUPYIOT C MO-
Js K MEeCTaM XpPaHEHHUs WIM CKUPIOBaHUS YHUBEPCAJIbHBIM HABECHBIM KOMHOBO30M
KVYH-10, koTOpsIi1 arperaTupyroT ¢ TpaKTOpaMu Tumna kiacca 1,4.

Jliist noibopa ceHa u3 BaJIKOB, OTPY3KU CEHAa B TPAHCIOPTHBIE CPEACTBA, MOJ-
BO3KHM U CTOTOBAHMs CEHa U COJIOMBI, a TAKXKe€ JJIsl BBIIOJIHEHMsI IpYrux padoT ciy-
xuT nipucnocoosnenne [TII/I-500A, HaBemmBaeMoe Ha YHUBEpCATIbHBIN TperdepHbIit
norpy3uuk I1111-0,4.

[Ipu yO6opKke 3epHOBBIX KYJIbTYpP COJOMY H3MEJIbUalOT YHUBEPCAJIbHBIM IMpU-
criocoOsienrieM. [1ooBy coOuparOT B MPUIEIUICHHBIA K KOMOAHY CamMOCBaJIbHBIN
IpULET, a cOJIOMY (LIEJIbHYIO MM U3MEIbUYEHHYIO) YKJIAIbIBAIOT B BaJKH, KOTOPHIE
3atem noadbuparT ¢pypaxkupom ®H-1,2 ¢ npucnocodnenuem [IBD-1,4, arperatupy-
eMbIM C TpakTopamu kiacca 1,4 unu 3. [IpoBsiieHHYIO TpaBy U3 BaJKOB B TpaHC-
NOPTHBIE CPEACTBAa TMOJIOUPAIOT M TPY3SIT KOCHUIKOW — MOAOOPIIUKOM —
u3MelnbunTeneM — norpyzunkom KY®-1,8.

HemnpeccoBanHOe CEHO M COJIOMY TaKXe MEPEBO3SIT Ha OOPTOBBIX aBTOMOOU-
JSIX, TPAKTOPHBIX MO€3/1aX U CHEUaTbHBIX CTOTOBO3aX (CKUPIOBO32aX).

Ha aBToMOOWISIX KOpMa NEPEeBO3SAT KAK MPH 3aKPBITHIX, TAK U TPU OTKPBITHIX
ooprax. lyig 3TOro Mexay THOM Ky30Ba M paMoOl MPOKJIAJbIBAIOT ABA-TPU JTOMOIHH-
TEJbHBIX MONEPEYHbIX Opyca JIMHOM 3-3,5 M U OmycKaloT Ha HUX OopTa aBTOMOOU-
as. IloBepx OGopTOB Hajx OpyChSMM YKJIAIBIBAIOT JOCKHU, KOTOpPBIE COCIUHSIOT C
OpychbsiMH CTSKHBIMU Oontamu. Ha rpy3 ykianeiBatoT THET, MEpeaHHU KOHELl KOTO-
pOTO KpETSIT BEPEBKOM K pame 3a KaOMHOMW, a 3aIHAM — K KPIOYKaM TUTaT(OPMbI UITH
IPULETHOMY KPIOKY.

TpakropHble moe3aa s TPAaHCIOPTHUPOBAHUS CEHA U COJIOMbI KOMIUIEKTYIOT
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KaK MPULENaMH CIEIUATU3UPOBAHHBIMU JUIsl IEPEBO3KH JIETKOBECHBIX TPY30B, TaK U
IpULIEeTIaMy O0IIEero Ha3HAYEeHUs C HapallleHHbIMU OopTaMu. JlerkoBecHble MaTepua-
abl niepeBo3iaT Ha npunenax [1CE-12,5, TICE-20, IICE-30, IICE-40, IICT-®-60 u
[TICT-®-60-1. CeHo u coloMy NEpeBO3AT TAKXKE B IEPEOOOPYAOBAHHBIX TPAKTOPHBIX
IpULEnax pa3JInyHbIX KOHCTPYKIUM.

JUIsT MEXaHU3UPOBAHHON IOTPY3KH, IEPEBO3KM M BBITPY3KM OTPE3aHHBIX Ya-
CTel CKUpA (CTOrOB) CEHa M COJIOMBI MPUMEHSIIOT TPAKTOPHBIN MPULIEN-CTOrOBO3
TIIC-6. Ilorpy3ky, TpaHCIOPTUPOBKY U BBITPY3KY CEHAa U COJIOMBI U3 CKUPJ, OTIENIb-
HO CTOSIIIIMX CTOTOB M Ky4, IIPEIBAPUTEIILHO 00pa30BaHHBIX KOITHOBO30M HJIU BOJIO-
KYLLIEH, BBITIOJIHAIOT TPAKTOPHBIM HPULIETIOM-CTOTOBO30M.

7.5 IlepeBo3Ka NpeccOBAaHHbIX KOPMOB

CeHO M CcOJOMY NPECCYIOT B TIOKU INpecc-nogdopuukamMu. Ha TpancnopTHbie
CpeICTBa TIOKU Tpy3sT cOopuimkoMm-niorpysunkom CTB Ha TpakTtope kmacca 1,4, a
Takke Trokonorpyzuukom I1Th-5, yctanaBiarBaemMbIM Ha npecc-moa00PILIUKAX.

[TogOuparot TIOKH 3a Mpecc-Noa0opIIUKaMu, (OPMUPYIOT U3 HUX IITA0ENS U
U3 I[OCIEJHUX CTOra TaKXke MPULEHHOW TEeNEeXKKOH — MoAOOpIIUKOM-
TIoKoyKiIaguukoM ['YT-2,5. OcHOBHBIMH pabOYMMH OpraHaMH MAaIIUHBI CIIyXKat
noA0MPAIOIIMI MEXaHU3M U CUCTEMA TIATPOPM.

[lItaGenb, 0Opa30BAHHBIA TENEKKOM — MOJOOPUIMKOM-TIOKOYKIATUUKOM
['VT-2,5, rpy3sT, TPaHCIIOPTUPYIOT, PAa3rpyKarT U YCTAaHABIMBAIOT B CKUPAY HA Me-
CTE CKJIAJMPOBaHUs HaBECHBIM TpaHcHopTupoBiuukoM mradens TIIH-2,5, naBemu-
BaeMbIM Ha 1maccu aBromo0usst 3NJI-MM3-555. Tlepen norpy3koil mradesnst 3aXBaThbl
THIH-2,5 pa3BoasaT B CTOPOHBI A0 Mpefena. ABTOMOOWIb MOJAIOT 3aJHUM XOIOM
BIJIOTHYIO K IITA0EI0, MOABMKHYIO YacTh MIAT(GOPMBI OMYCKAIOT U 3yObs 3aXBAaTOB
BBOJIAT moj mTadens. [locie aToro miardopmMa HaKJIOHSIETCS ISl TOTO, YTOOBI IITa-
oenb sier Ha Hee. [loaBMXHON YacThio TIAT(HOPMBI MITAOENTb MPKUMAETCS K Mepe/I-
HEll CTEHKE U 3arpy’KE€HHYI0 IIaTopMy OMYyCKarOT Ha MOJpPaMHHUK aBTOMOOUs. 3a-
KpenuB Iuiatdopmy, mradenb TPaHCHOPTHPYIOT K MECTy CKiaaupoBaHus. Pasrpy-
KaIOT ¥ YCTaHABJIMBAIOT IITA0Eb B CKUPLY B OOpAaTHOM MOCIEI0BATENbHOCTH.

CeHax XpaHAT B T€PMETHUHBIX OalIHsX, MOJyOalIHsAX M TpaHiiesx. Bmectu-
mocTb Gaman — 250...1600 M°, Tpammen — ot 120 g0 400 T, TpaHIIen LS CHIOCA —
1000, 2000, 3000 u 3500 T.

[Tocne 3amonHeHUs TpaHIIeH MacCy YKpbIBAIOT TaK, 4YTOObI B HEE HE MOMaaaln
Bjara v Bo3Ayx. Jlyummii matepuan sl YKpbITUS — MOJIMATUIIEHOBas IUleHKa. Ee
CKJIEMBAIOT B TIOJIOCHI, YKJIaJbIBAIOT MOBEPX MACChl M MPHUCHINAIOT COJOMON WU
onunkamu cioeM 35...40 cm, a 3arem 3emiieit crmoem 20...30 cm. Kpasa nnenku 3a-
KJIQJBIBAIOT B KAHABY BOKPYT TPAHIIEH M MPHUCHIMAIOT 3eMJeil. 3eMIISTHOE YKPBITHE
yTpaMOOBBIBAIOT ISl CTOKA BOJIBI.

7.6 TpaHCIIOPTHPOBKA U BHECEHHE TBEPAbIX OPraHUYeCKHUX YA00peHni

Baxneiiiiem YCJIIOBUEM OJOKOHOMHYHOI'O BBIIIOJIHCHHA TCXHOJIOTUM BHCCCHUA
y,[[06peHPIﬁ ABIIACTCA HpaBI/IHBHHﬁ BBI60p CoCTaBa arpc€rara B COOTBETCTBUHU C KOH-
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KPETHBIMU YCIIOBUSIMU PAOOTHI.

HepanmonanbHble coyeTaHue TPAHCIOPTHOM U MOJIEBOM pabOThI, BHIMOIHAEMOM
JAHHBIMH arperaTaMy MPUBOJUT K YXYJIIICHUIO TEXHUKO-DKOHOMUYECKHUX MOKa3aTe-
JIEH UX UCITOJIb30BaHUSI.

[Ipu ManbIX pacCTOSHUAX TPAHCIIOPTUPOBKHU U J103aX BHECEHHs YJOOpEHUM ar-
perat npu3BaH B OoJbllIel Mepe OTBEUaTh TPEOOBAHUSM, MPEIbIBISEMBIM K MOJIEBO-
My arperary, a Ip IPOTUBOIIOJIOKHBIX YCIOBUAX - TpaHcnoptHoMy MTA. Ilepsomy
BAPUAHTY CBOWCTBEHHBI YAaCThI€ OCTAHOBKH, YTO NMPUBOAUT K 3HAYUTEIHHOMY CHHU-
YKEHUIO TPOU3BOJIUTEIBLHOCTH 00JIee MOIIHBIX arperatoB. Bropomy - uznuiiHee rpy-
30MepeMelIeHIe Py TPAHCTIOPTUPOBKE ynoOpeHuit manomommusiMu MTA, pu 3ToM
BBIIIOJIHAETCS] MaJIblid 00BEM IOJEBOM pabOThI, MPOCTAUBAIOT 3arpy304HbIE CPEACTBA,
BO3pacTaeT XO0JIOCTOM MPOOeT.

[Ipy Kaxxa0oM couYeTaHWHM NPUPOIHO-TIPOM3BOJICTBEHHBIX YCIOBUW Haunbosee
HPKOHOMHUYHBIM OyJIEeT arperar, OTBEHYarolui TpeOOBaHUAM OJHOBPEMEHHO KakK I0Jie-
BOT0, TaK U TpaHcnopTHOro MTA.

Mertonuka BeiOopa ontuManbHbIX MTA yduThIBaeT BIAMSHUE U3JI0KEHHBIX 0CO-
OCHHOCTEH B BHJIE MaTEMaTUUYECKHUX CBA3EH, MMPEACTABICHHBIX B BUAE HOMOTPaMMBbI
(puc. 7.18).

B | kBagpaHTe npeAcTaBlIeHO MHOKECTBO BO3MOKHBIX COUETaHHUM yClIOBUH pa-
OO0ThI, ONPENEIAIONINE YASTbHYIO TPY30BMECTUMOCTSD ((0) MAIIUHBI U JIMHY pacipe-
nenenus ynoopenuit o noito (Lp) rpadudeckast 3aBUCUMOCTh KOTOPOUM OTpakeHa B |
KBaJIpaHTE.

Bo 2 u 3 xBagpaHTax WUIIOCTPUPYIOTCA SHEPreTUYecKasi MoTpeOHOCTh MpoLec-
ca Ipu MPOU3BOIUTEIIBHOCTH 3arpy3uuka 6osnee 50 T/4 U coueTaHuil yCIoBUM B 3aBU-
CUMOCTH OT SKOHOMHYECKOTO KPUTEPUS ONTUMATILHOCTH.

B 4, 4a, 40 kBaagpaHTax NPUBOJATCA IPaPUKHU 3aBUCUMOCTEHN IIUPHUHBI paclpe-
nenenus yaoopenuii (D), rpyzoBmectumoctu MamuHbl (Q), CKOPOCTEH ABMIKEHHUS ar-
perara c rpy3om 1o nonto (Vp) u nopore (V1p) mogauu (q) yaoOpeHHit OT MOIITHOCTH
(N) nBuraTess U yaelbHOM rpy30BMecTUMOCTH (), T.€. (b, Q, Vp, V1p) =f(N, )

B 4 xBangpante onna kpuBas (C), BbIIeIeHHAS U3 00JIaCTH ONTUMAIBHBIX 3HAUE-
HUI TIapaMeTpoB, Xapaktepusyer uameHnenue napamerpa (D) or N u o mis cyuie-
ctBytorux MTA. Jlpyrast kpuBas (V) npuBeqeHa i yCOBEPIIEHCTBOBAHHBIX arpe-
raToB, TEX Y KOTOPBIX YMEHBIIICHO 3Ha4YeHHe (D) 3a CUeT yMEHBIIICHUSI YaCTOThI Bpa-
IICHUS BEPXHEro pachpeseisomero oapadana. M3menenne (b) mo3sonser paciiu-
puTh 30HY 3 PpexTuBHOrO Hcnoiab3oBanus MTA npu apyrux coueTaHusix TPUPOIHO-
MPOU3BOICTBEHHBIX YCIIOBUN PaOOTHI arperaTos.

B 5 u 6 cexropax HOMOrpaMMbl OTpaXeHbl rpaduyecKre 3aBUCUMOCTH JKCILTY-
atarmoHHoi npousBoguTenbHocTr (W) u npuBeneHnsix 3arpaT (C) OoT ONTUMaNbHBIX
napametpoB MTA.
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Pucynok 7.18 — Homorpamma a1 BeIOOpa arperaToB
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3Havyenus JuMHbBI roHa (L) u yria ckioHa (o) MoJsi IPUHSATH YCPEIHEHHBIMU
11 30HBI cooTBeTCTBEHHO 400...600 M 1 2°.
[1o 3HaYeHUIO M OMpeeaeTCS MapKa MalllMHbI U arperaTupyeMblid ¢ Hel TPaKTop.

Arperatbl Uisi BHECEHUS TBEPHbIX OPraHUYECKUX yHOOpeHH padoTaroT mpe-
MMYIIECTBEHHO MO MpsMOTOYHOU cxeMe. ['pynmoBasi pabota onHoTunHeix MTA B
BU/IC 3BEHBEB, OTPSIOB SBISETCS PAIMOHATILHON (POPMOM UX UCTIOTB30BAHMUS.

O¢dpexTHBHOCTD MPUMEHEHHS TaHHBIX arperatoB 00ecreYnBaeTCs U 3a CUET CO-
OTBETCTBUS KOJMYECTBEHHOTO COCTaBa OCHOBHBIX U 3arpy30YHBIX CPEICTB ISl KOH-
KPETHBIX MTPUPOTHO-TIPON3BOACTBEHHBIX YCIOBHA.

7.7 KoMmIuieKkTOBaHHe 3Heprocéeperaiiux TPAKTOPHBIX TPAHCHOPTHBIX
arperaToB

TpakTopHbIE TPAHCIOPTHBIE arperatbl MOXKHO pacCMaTpuBaTh KaK YaCTHBIM
Clly4ail TATOBOTrO arperara, rjae paboyeil MalimHe COOTBETCTBYET TPAKTOPHBIN MPH-
ern.

JI71st TpaKTOPHBIX TPAHCHOPTHBIX arperaToB MPeEXkJIe BCEr0 HE0OXOoAUMO 000cC-
HOBATh MOTPEOHYIO B 33IaHHBIX YCIOBUSX MOIIHOCTh U BHIOPATh COOTBETCTBYIOIIYIO
Mapky TpakTtopa. [loTpeOHas MOUTHOCTH NIl TPAKTOPHBIX TPAHCIIOPTHBIX arperaToB
3aBHCHUT OT PACCTOSTHUS MEPEBO3KH, Kjacca rpy3a u rpymmbl gopor. Hambomnee pac-
IPOCTPAHEHHBIMH B CEIBCKOM XO3SHCTBE SBISIOTCA TPY3bI IEPBOTO KJIacca U TOPOTH
BTOPOM TPYyNIIBI.

[Tocne BpIOOpa KOHKPETHON MapKH TpakTopa 3aJada KOMIUIEKTOBAaHUS TpaHC-
MOPTHOTO arperata CBOJMTCS K BBIOOPY 3HeprocOeperaromuyx 3Ha4eHUd padboueit
CKOPOCTH M MacChl MEPEBO3UMOTO Tpy3a, a TaKKE COOTBETCTBYIOIIMX TOKa3aTelel
paboThl arperara. PemieHue maHHOHM 3aJa4él OCYIIECTBISIETCS ¢ TOMOIIBIO HOMO-
rpaMMBbl, IPEJICTaBIeHHOM Ha puc. 7.19.

JI71st TOIb30BaHUsI HOMOTPAMMOUM TPeOYIOTCSl YIHEPTOHACHIIIIEHHOCTh M Macca T
BBIOPAHHOTO TPAKTOPA, a TAKXKE yJIETbHOE TSITOBOE COMPOTUBIIECHUE MpUIleTioB Ks,.

Ecnu npeneOpeub conmpoTUBIEHUEM BO3/lyXa U MPHUHATH MPUOIMKEHHO PaBHBI-
MU KO3 (GUIIMEHTHI COMPOTUBJICHUS KadyeHuio Tpaktopa f u mpunena fy (f=fy), To
3Hauenue Ky, onpenensiercs u3 paBeHcTBa

Ky =91+ |y, (7.56)
KF

riae §=9,81 - yckopeHue cBOGOHOTO MafeHus, M/c”; G, - OTHOIICHHE MACCHI IIPHIIETA
K €ro rpy3onoabeMHocTH; Kr - ko3 QuireHT ucnosib30BaHus rpy30M0AbEeMHOCTH; O
- CPEIHUI yroJl CKIIOHA, Tpa; T - KO3 PHUIIMEHT CONPOTUBIICHHS KAUESHHUIO MPHIICTIA.

Ha ocHOBaHMM CTaTUCTHYECKHUX JAHHBIX JJISI TPAKTOPHBIX MPHUIICTIOB MOyYEHO
0,=0,425. KoapduuneHT ucnonb30BaHus Tpy30noabLeMHOCTH K 3aBUCUT OT Kjacca
rpy3a ¥ 0 HOPMAaTUBHBIM JTAHHBIM MUMEET 3HaueHus: | - A1 rpy30B MepBOro Kiacca,
0,99...0,71 - nns rpy3oB Broporo kinacca; 0,70...0,51 - qst rpy30B TpeThero Kiacca;
0,50...0,41 -ny1s1 Tpy30B UETBEPTOTO Kilacca.

KoaddunmenT conporuBneHns kaueHuro npuiena fr; mo HopMaTuBHEIM TaHHBIM
umeet 3HadeHus: 0,05 — ma nopor nepsoit rpymmsl; 0,10 — a1 gopor BTOpoii rpyn-
nbl; 0,16 — 111 JOpOTr TPETHEN TPYMIIBL.
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Ha ocHOBaHMM TIPUBEJCHHBIX JAHHBIX MOXHO IMOJYYHTh YCPEIHCHHBIC 3HAYC-
Hus Ky B 3aBHCHMMOCTH OT Kjacca rpysa s TPYIIBI JIOPOT, KOTOPbIE MPUBEICHBI B
tabmure 7.7.

Tabnuua 7.7 - Ycpennennsle 3HaueHus Ky, 1711 TpaKTOPHBIX MPUIIETIOB B 3aBU-
CUMOCTH OT KJIacca Ipy3a u rpymnmna jgopor (mpu 0~0)

Knacc rpysa
Tpynna gopor I I Il v
1 0,70 0,73 0,84 0,95
2 1,40 1,47 1,67 1,90
3 2,24 2,35 2,68 3,035

[Tpu HEOOXOIMMOCTH yUeTa yIJia CKJIOHA JaHHBIE TaOIHIIbI CJIEAYET COOTBET-
CTBYIOIIMM 00pa30M yBEJIMYHUTb.

[Tocnenyroniee OompeneieHuEe cocTaBa 1 CKOPOCTHOIO PEKHMMa TPAHCIOPTHOTO
arperara 1o Homorpamme (pUCyHoK /7.19) ocymiecTBiseTcs B CAEAYIOIIEM MOPSIKE.

B nepBoM KkBajipaHTe MO PHEPTrOHACHIIIIEHHOCTH D BBIOPAHHOTO TPAKTOpa B IO-
CJIEIOBATEILHOCTH, YKA3aHHOM CTpEJIKaMH, B 3aBUCMMOCTU OT THUIIa TPaKTopa OIpe-
JEJSACTC ONTHMANbHAs CKOPOCTh Vp € TPY30M, a TAaKXKe II0 IPAaBOW BEPTHKAIBHOM
IIKaJIe COOTHOIICHNUE Epryin/ Ky, MeXTy MUHUMAIBHBIMU SHEpro3aTpaTaMy U yIeib-
HBIM comnpoTHBiIeHHEM Ky, YMHOXHB NaHHbIe MKaIbl Epnrmi/ Ks, Ha 3HaueHne Ksy,.
U3 Tab. 7.7, MOJIy4YMM MUHUMAJIbHBIE B IAHHBIX YCIOBHSIX SHEPTro3aTpatThl Eprmiy.

Bo BTOpOM KBajjpaHTe O y4ETOM MOJIYYEHHON ONTUMAIBHON CKOPOCTH Vopt IS
BBLIOPAHHOTO THUIIA TPAKTOpaA OMPEJEsieM COOTBETCTBYIOINIEE OyKCOBAaHHE TPAKTOpa
Oopt (BEPXHSISI TOPH30OHTAJIBHAS IIKAJIA) U MTPOMEXyTouHoe cooTHomenne Qr Ky, / 15
MeXx Iy Maccol Tpy3a Qr, yienbHbIM conpoTuBieHueM Ky, 1 Maccoii TpakTopa Ts.

B Tperbem kBajpaHTE B 3aBUCMMOCTH OT BBIOpAaHHOTO U3 Tabi. 7.7. 3HAYCHUS
Ky, onpenensem cootnomenue Qr / T Mexay Maccoit rpy3a Qr u Maccoii sHeproma-
IIUHBI T5.

B uerBepTOoM KBajpaHTe AJis1 BRIOpAHHOW MapKH TpaKTOpa OMpeAessieM OMNTH-
MaJlbHYI0 Maccy nepeBo3uMoro rpysa Qrop. Ilonenus Qrqpe Ha K- mepeBosumoro rpy-
3a, TIOJIYYUM TMOTPEOHYIO TPy30MOABEMHOCTh, IO KOTOPOU BBIOMpaETCs TpeOyeMblii
MIPUIICTI WK JIBa mpuilena. B 3ToM ke KBaJpaHTe B 3aBUCUMOCTH OT BBIOpaHHOU pa-
HEE CKOpPOCTHM OMpeaesisieM MaKCUMaJIbHYI0 YHUCTYIO IPOU3BOJAUTEIHLHOCTh
rrax=QroptVopt (KI M/C). Ha 3TOM 3aBepiiaercss mpolecc KOMILIEKTOBAHHs 3HEPro-
cOeperaromux TPaHCIIOPTHBIX arperaros.
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