Практическое занятие №13
ОПТИМИЗАЦИЯ УБОРКИ КОРМОВЫХ КУЛЬТУР
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HHTEHCHBHOCTb TPAHCMIOPTHOIO OGCITYXHBaHUA
m=1/ty :

onj 2emm C y4ETOM paHee NOMYYCHHOIO 3HAYEHMS Iyy HA OCHOBAHHH
(16.16).

Tlocnenyiomye pelICHHA NO ONPEACNICHNIO BMECTHMOCTH MeX-
CMEHHOIO KOMIIEHCATOPa Qyy, U COOTBETCTBYIOUIETO YHC/IA PE3EPBHBIX
TIPULENOB 7y, 5, 3 TAKXE MO obecnedeHuio adexTUBHOM paGoThl cTa-
UMOHAPHON JIMHHH. JVIA NOCJeyGOpOuHOH 00paboTKy OBOLIEH MOXHO
BBINOJIHATS 1t0 (opmynam (18.4)...(18.8).

Obecrieuenme 3ddexTnBHON paboTai Beex arperaroB YT3 no aHa-
JIOTHH C NPEBUIYIIMMH 3aIAHHAMH TIPEAYCMATPHBAET COOTBETCTBYIO-
LYI0 TIOATOTOBKY .MO/IeH M OPraHU3aLMIQ ABHXCHUA .arperatos. [lo
8HANOTHH ¢ YOOpKoit Kaprodens HeobxomuMo ybpars ¢ moei coot-
BETCTBYIOLIME NPEATCTBUA, 4 TAKKE YPOXail C NOBOPOTHHIX MOJIOC.
Toce 3T0r0 Mo pa3GMBAIOT HA 3aIOHH B 3aBUCMMOCTH OT BHIGpaH-
HOTO croco6a aBiokeHns. LLIupriy 1oBOpOTHOM TONOCKH! MOXHO NpH-
HATH N0 AHWIOTHM ¢ YGOpKOif Kaprodens He MeHee 10 M. Kaxnniii ar-
Pperart IoJDXeH paboTaTh Ha OTAEeNbHOM 3aroHe. OCHOBHO# Croco® B~
XeHus — Bpaisan. HanpamieHue ABMXCHNS BEIGHDPAIOT TAKMM, YTOGB
yGpaHHOE NoJNe HaXQNWIOCh CO CTOPOHHE BHITPY3KM OBOLUEH B Ky30B
TPAHCIIOPTHOTO CPEACTBA: NPOTHE XOAa YacoBOM CTpEJIKM NpPH y6opke
JIYKA, MODKOBM M CTOJIOBO# CBEKJIBI (BRITPY3Ka B NPaBYIO CTOPOHY); MO
XOZly YacOBOM CTPENIKH — NpH YGOPKE TOMATOB M KarnyCTh! (BHIrpY3Ka B
JIEBYIO CTOPOHY). ONTUMATBHYIO WIMPHHY 3ar0Ha MOXHO DAacCuMTaTh
METONAMM, MANIOXEHHBIMHU B 3aJlaHKK 5, 6e3 06paboTKH MOBOPOTHBIX
TIONOC ¥ CTHIKOB.

KOHTPOJIb M OLIEHKA KayecTBa PaboTHI PACCMATPHBAEMbIX aTPEraToB
IS yGODKM OBOILEH TakoKke BBIMONHAIOTCS GAUIBHBIM METONOM MO
AHAJIOMHH O IPEIBUIYIIMMH 3aNAHUAMH.

. PeayIbTaThl pacueToB M BHBOZBI 110 K&XAOMY ITYHKTY 3aa-
nml,ufx yHoGCTBa OMeEPATUBHOTO AHATHAA MIPEACTABUTD B BHIE TabIu-

‘Bapanue 21
ONTUMU3ALMS YEOPKU KOPMOBbIX KYNbTYP

Ilenb 3anaHHA — OCBOGHME METOOMKH W NMPUOGPETEHHE HABHKOB B
0GOCHOBAHMH TEXHOJNOIMM H BbIGOpa TEXHHYECKMX CPEICTB IS pea-
JM3AUMH KAXIOH TEXHONOrMYECKO! ONEpaUMM M BCEH TeXHONOTHHM
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TPOM3BOACTBEHHBIX MPOLECCOB H aHA/IM32 HCTIONbIOBAHNS TEXHHKH.

Conepxanue 3axanus. B xo3sifcTBe HeOGXOAMMO OPraHU30BaTh BbI-
TIONTHEHME MEXaHM3KPOBAHHBIX PaGoT no 3arotoBke Kopmos. ILio-
Wajk, Ha KOTOPOH BO3NE/BIBAIOT KOPMOBHE KYNBTYDHI, MX YpoXai-
HOCTb M CPOKM yGODKH YKa3aHbl B Tabnuue 21.1.

21.1. B 6 00BeMM 3aTOTARINESEMAIX KOPMOS

Kopmosa kymstypa. | m ™ J_i /ra pador. -
MHoroseTHHE TpaBH:
Ha CeHO 300 4 10.06--20.06
Ha CeHaX 200 6 . 20.06—26.06
MHoOroseTHHE TPaBhl BTOPOro yKoca 500 5 22.07--02.08
Ha CeHAX :
Kykypy3a Ha cuoc 360 30 20.08—30.08

CpenHee pacCTOSIHUE TIEPEBO3KM CEHA M CEHAXa 3 KM, CHJIOCE 5 KM,
JIOPOTH IPOCEJIOYHBIE.

Tlopanok Buimosnenus 3aganms. 1. HayunTs arpotexnnyeckue Tpe-
GOBAHMSA K 3ar0TOBKE KOPMOB.

2. Bei6path TEXHOJIOTMYECKYIO CXEMY 3aTOTOBKM KOHKPETHOTO KOp-
Ma. -
3. PaccuuMTaTh KOJIMYECTBEHHHH M KAYECTBEHHBI COCTAB TEXHM-
YECKHX CPEACTB VISl KAXKIOH TEXHOJIOrHIeCKOM ONepauMy U NPHHATOR
TEXHOJIOIMH 3arOTARIMBAEMOrO KOPMa.

4. ITo BHOPaHHHOM TEXHONOTMH ONPENENHTh 0GBEM 3arOTARNTHBAC-
r;éExopuos B TOHHAaX H OHEPreTHYECKHX KOPMOBHIX eAMHMLAX

5. gmmcmm, TPYAO3ATPaTh HA KAX/YIO TOHHY 3aI0TaRNMBAEMOrO
KOpMa.

6. [TpOaHANM3NPOBATH TEXHOJIOTHH 3aTOTOBKH KOPMOB M C YYETOM
MMHHMYMa 3aTpar TpyJa Ha 1 T Ko 060CHOBaTh BHIGOP TEXHONOTHH
M TEXHHYECKHX CPEJICTB JUIS MX OGECTIEYCHUS.

OGmme arporexmeseckue TpeSosanus x 3aroroske xopmos. Tlepen HawanoM Macco-
BOM 3arOTOBKH KOPMOB IOTOBST MONBCATHME MYTH, CWIOCHHIC W CCHAXHMIC TPARLICH,
BHGHPAIOT TEXHOMOTHH, YTOMHAIOT CNOCO6 KOWICHHA TPaB, Pa3bHBAIOT NONA Ha 3aroHs,
BHGHPAIOT HANPARICHHE M CTIOCOD JBIOKCHHA ArperaToB, OOKAIIMBAIT 0GOYMHE Mo~
e, POKALIHBAIOT IPAHMI(H 3aTOHOB.

MHoroneTHHe 6060BHE TPaBhi CKAlIMBAIOT B COCTOSHMM GYTOHM3AUMH, 3 MaKo-
BHE — B HaYane KonomeHust. CpoKH CKALMBAHNS CMEIIAHNKIX TPaB BHGHPAIOT B 3aBH-
CHMOCTH OT KOJIYCCTACHHOTO COOTHOMICHHS GOGOBBX M NAKOBBIX, NIPH 3TOM Mpea-
TIONTEHHE CNICAYET OTNABATH GOlice PAHHHM CPOKAM Hadana

VICXON M3 YCHIOBHA MAKCHMANBHOTO COXDAHCHMS MMTATERLHBIX BELIECTB B PACTE-
:mnxznl ll'l)puponnux yonosuit X03SHCTBR, BHGHPAIOT TEXHOJOIMH 3arOTOBKH KODMOB

(pHc.

Kowenue. wmmnmnyﬁoﬂmammmmmmmw—mm
Kux ycnosu# cocrasnsier 10...12 aueit. [Ipono/mxHrensHocTs cxammpanus 4...5 nnelt. B
3aCylUTMBHIE OB CPOKM YGOpKH cokpawialor B 1,5...2 pasa.
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[image: image4.png]6l:laul TPABOCTOEB ECTECTBEHHBIX H CESHLIX CEHOKOCOB BHICOTY CpE3a YCTAHARIHBAIOT
5...6 cM, ans mouepHu — 8...10 cM. TTpH CKALIMBAHHM HA CEMEHA BHICOTY CPE3a YBETH-
YMBAIOT Ha 2...3 CM.

Kavecrso cpesa cre6ieit Bo MHOTOM 3aBHCHT OT CKOPOCTH HOXA, OCTPOTH NE3BHH,
NPABWILHOCTH HX YCTAHOBKH, COCTOSHMA CTeONeH W ApYruX daxTopos. UcTwil cpes
cTeuieit TpaBh POMCXONHUT MPH CKOPOCTH HOXA 1...4,2 M/c. C yBenH4eHHEM CKOPOCTH
KAYecTBO CPE3a YNYHIIAETCA, HO YBEHYHBAIOTCA CHAILL HHEPUHH M MHTCHCHBHOCTb M3~
HaWMBaHKA PabovMX 4acTell MauHHBL. TTO3TOMY MEXaHM3AaTOp NOIXEH CTPEMHTHCA B
ONpaie/icHHBIX YC/IOBHAX 0GECTICYHBATh ONTHMATBHOE 3HAYEHHE CKOPOCTH pesanms. Y
COBpEMEHHIX KOCHIIOK CKOPOCTS HOXA COCTABASET 1,5...2,57 M/c.

JlonycTuMbie NOTEpH YpoXas NpPH CKAWHBaHWK He Gonee 1,5 %.

Bopowenue, cepebanue u obopavusanue eaaxos. Ton NeHCTBHEM MHXPOOPraHH3MOB
CKOIWIECHHAA PACTHTENbHas Macca GhHCTPo paspywiaercs, recHepeer. Ilon neAcTaHeM
TeTUIOTH BOINYXA PACTEHHS NPOBSIHBAIOTCA, HX BIAXHOCTh YMEHBILAETCS O TAKOTO
YPOBHS, KOIZI2 XH3HENCATENBHOCTb PACTHTENBHBIX KIIETOK Mpekpaumaetcs. Coxpaue-
'Hie MPONOIXHTENLHOCTH MPOBIMBAHHS IPHBOHT K YMEHBLICHHIO NIOTEPb.

Tlps BA2XHOCTH TPaBH OKOJIO 50 % e COGHPAIOT B Banku. B Bankax ceHo npocy-
WHBAIOT 0 BRAAXHOCTH 40...45 %, a NpH WIAXHOCTH oKoo 30 % €ro COGMpAIoT B Kon-
. TIpy GopMMpOBaHIH BAKOB HEOOXOMHMO 06ECTIEYHTb YCTOHUMBYIO PaGoTy mpecc-
TIOAGOPIIMKOB Wi MOAGOPLIHKOB-CTOr006pa3oBatesie. IT0 NOCTHIAETCA COBNAHHEM
BaAKa Maccoit 2,5..4 KT Ha 1 M WMHH. BajoK A0/DKeH GHTh PABHOMEPHBIM, LHPHHOM
He Gonee 1,2M.

JlonycTHMzie TIOTEPH NPH BOPOLLIEHHH. M crpe6aHiu He Gonee 2 %. UameHenne no-
TepE CJXOTO BCLIECTSa B JABHCHMOCTH OT BAEXHOCTH KOPMOB NpEACTARNICHO Ha PHCYH<
xe 21.2.

(G UIMEALNENHO20 Cena (cenaxca, cunoca). CeHaX — KOHUEHTPHPOBAHHBIA
KOPM, THTATE/IbHBE CBOHCTBA KOTOPONO COXPAHRIOTCA 33 CYET PUIHONOTHYECKOH CyXo-
CTH (BMAXHOCTD 45...55 %) M OTCYICTBHA NOCTYNa KMCA0poAa. HIpn CHIOCOBAHMH KOH-
CepBUpOBaHHE ODECTICYHBACTCS PAIBUTHEM MONOYHOKMCABIX GakTepuit, e -
IOLUMX YIIICBONM PAcTEHKH B MOJIOYHYIO KHC/IOTY, KOTOpas H KOHCEpBMPYeT KopM, pH
cpelibl NOJKHA OTH 4..4,2. BHCOTa Cpe3a ecTecTseHHHX Tpas 4..6CM,  CeSHBX —
5...7 cM, cHIOCHBIX KynbTyp — 8...10 cM. BoGoBiie M 6060BO-3AaKOBBIE CMECH QOKHBL
6biTh pacrUTiolleHs mo Macce Ha 90 %. Tlpn Gonbwo# BNAXHOCTH (YacThie AOXIM)
TUOLIEHHe He NPOU3BONAT. B MPOKOCAX TpaBy NPOBMIMBAIOT. AQ: BAAXHOCTH 65...70 %,
B Bankax — 55..60 %. Macca | M WIMHBE! (hODMUpYEMOTO BATKa NONXHA GBITS 4...5 KT
(L5 3aCYLUTHBBIX PAOHOB 6...7 K).

'BAIKt NOIGKPAIOT TIPH BAAKHOCTH 55...45 %. JUIMHA YaCTHLL CeHa, 3AKTATNBACMO-
10 B 6alliHI0, He JOIKHA NPEBHINATh 2...3 CM, B TpaHmeH — He Gonee 7 cM.

OnTHMATLHAS TIPOJOMKMTENBHOCTb 3AKNAIKH CEHAXA H CHIOCA B TPAHLICH — 1Ba-
TPU AHSA, B GalIHM — [Ba [Hs. YIUIOTHEHHe MacChl NOMKHO 6bITh MocTosHHoe. Ecan

[=—]
Tpu xpanenuy [pu y6opre

[Cunog] Gunoc ], Conaxe_]

hc.Zl.LﬂmcyxmmlIm&eeal&mﬂ-mmp—
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[image: image5.png]nepeps B ﬁ)-&m Gonee 104, TO MOBEPXHOCTL YKPHBAIOT CBEXECKOMIEHHOH TpaBoit
cm;en 20...30cM, el niepepsiB GoNiee CYTOK — TEPMETHINPYIOT TIONHMEPHOH MAEH-
Ko,

Tlpu Temnepatype B) M MACCH ceHaxa 35...37 “C Heo6X0nMMO YCKOPHTB Npoliece

3AKNRIKH H YCUIHTE TPAMOOBAHME.
Ipu BRaXHOCTH 50 % 0fbeMHas Macca CeHaxa B TpaHilee coctamnsier 450...550 kr/m?,

B Gaue — 350. 400 Kr/M?. 3aTpASHEHNE MACCH He JIOMyCKaeTcs. ToTepw LonycKaloT-
cn2.3%.

npeccogannozo cena. TIpeccoBaHHOE CEHO 3aHMMaeT B 2...2,5 pasa MEHb-
1wmh 061EM, XOPOLLO CO! IeTCA W TPRHCTOpTHpYeTCA. BAaXHOCTL CeHa TPH npecco-
BaHWK ROMXHA GbiTh 20...25%. C YBENMUCHHEM BIAXHOCTH NDECCOBAHHOTO CeHa
(25...30 %) nioTHOCTS MpeccoBaHua ymensaercs (120...130 xr/m’). Tlepen yknanko#
Ha XpaHEHHe TIOKHM 0GA3ATE/ILHO NOCYIIMBAIOT AKTHBHBIM BEHTHAHpDOBaHHeM. Totepu
CeHa B NPOLECCe NMPECCOBAHHSA He NODKHH MpeBbiats 2 %. pu TIOKOB HA
ZNMTENBHOE XpaHEHHE ONMTHMAIbHAA BHCOTa CKMpA 18...20 TIokoB. Hapymenue Baskn
Tipu noaGope W NOTPy3Ke TIOKOB HEe NOKHO npesbiuiats | %. Tlpu nepesoske notepu
HE JOMYCKAIOTCA.

paccunnozo cena, OfTHMATbHEA IAXHOCTb CEHA TMPH KOMHEHHK
25...30 %, ctoroparuH — 20...22 %. B npoliecce KOMHEHUs HEB3A NOMYCKATH NOBPEX-
IIeHWS, HIMENBYCHHA WIH 3ACODEHUS CeHa.

PA3MeED KOMEH 3aBHCHT OT PAlOHA CCHOIATOTOBKH: B YCHOBHAX NOBHIICHHOTO YB-
naxHeHHs — 10 400 kr, B Gonee cyxux — 10 600 Kr (npu R1axXHOCTH 25 %). Konksl 1
CTOTa NOIDKHE! MMETb MPABIILHYIO 3aBeplLieHHYI0 GOPMY H IUIOTHOCTb He MeHee 70 KT/M3.
TMotepk NpH XONHEHWHM U CTOTOBAHWHM AOMYCKARIOTCA He Goee 3 %. OmTHMankHas
RM2XHOCTb CeHa NPH MOJGOPE NPYKHHHO-MIbLEBBMH NOXGOPUHKAMH HIH KOMTHOBO-
3aMH Z0/DKHa Gurre 25...30 %. OMTHMATBHAR BNAXHOCTS CKMpIyeMoro ceHa 18...20 %.

CeHa, NPEAHAIHAYEHHOTO AIA IOCYIIHBAKNA AKTHBHHM BEHTWIHPOBA-
'HHMEM, MOXET COCTARNATS 35...40 %. B 3T0M Cityuae CKHPIY GOPMHUPYIOT Ha BEHTUIISAIIM-
OHHBIX KaHanax 6¢3 Tpam6oBaHus, nocroftto. TomuuHa Kaxnoro cros 3...3,5 M. Bep-
IUMHA CKHPI AOMKHA MMETh 12 cxara ¢ yrmom 90...100 °C. C LeAbio yMCHBIICHHS
TYGMHM TIDOMOKAHMS W PAJIYBAHWS BETPOM BEDLUWHY CKWRAM YKPHBAIOT IVIEHKOH
WiH APYTHM BOZOHENPORHLIACMEIM MATCPHANOM H 3AKPEIUISIOT:€ro.

TuTaTeNBHOCTD 3aTOTARTMBAEMBIX KOPMOB yKa3aHa B TaGuuue 21.2.
21.2. IINTRTEMBOCTS KOPMOB

nporens, |TinTaremocts | k-
Bea oz | T e [ e SR
Ceno:

nonesol cywku 43

TIPecCOBaHHOE 44

C ZIOCYIIHBAHHEM AKTHBHEM BEHTHIH- 45

POBaHHEM B CKHDAAX

C JOCYLUHBAHHEM. AKTHBHLIM BEHTUITH- 47 0,47..0,53

pOBaNHeM B Capasx
CeHax:

CMECH INaKOBHX H 60GOBRIX 35 0,36

3 606OBHIX 44 0,4
Cunoc 17 0,25...0,30

Merommieckne ykasamus. OcoGeHHOCTb Y6OPKM KOPMOBBIX Kylb-
TYp ~— HEMPEPHIBHOCT TPOH3BOACTBEHHOrO MPOLIECCA, KOA Kolue-
HME, crpergz-me, BOpOILIEHHE, NOAGOP, M3MENBYEHHE, TPAHCIIOPTHPO-
BaHHE M 3aKIaNKy Ha XPaHEHHE HEOGXOAMMO BEIIOJIHATH B CPOKH, OI1-
THMAIBHBIE [UISl IOCTHXEHMS BHICOKOTO KauyeCTBA 3arOTABIMBACMBIX
KOPMOB.
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[image: image6.png]MVIHTEHCHBHOCTD TOTOBHOCTH NIOMIANEH /1S KOLIEHHS TPAB MOXeET
GbITH OnpenieneHa o Gopmyne
F
= , 21.1
ey @Ly

rae F — nuoiuans y6upaeMo#t KyIbTypH, Ta; 4, f — PaHHHH W NOIHMI arpoTEXHHYEC-
KHe CPOKH Hayaiia KOLICHHS, CYT.

YHCNIO arperaToB Ul BHITIONHEHMs PaGOT NIPH JOMYCTUMBIX TIOTe-
PAX ypoXas
0,5Fu K
PO - 1™ S— 212
Wi (u. [0]+0,5KF) 1y

12ie K — HHTEHCHBHOCTb OTHOCHTE/TLHBIX IOTED YPOXAst NIPH OMa3ibiBAHHM C TIPOBEIc-
HHeM PaboT N0 CPABHEHMIO C ATPOTEXHHYCCKH AONYCTHMBMH CDOKAMH: AUisi KOLIEHHS
K=0,014, cyr!; W, — uacoBan npOM3BOAMTENLHOCT arperara, ra/d; T, — NPOAOIKU-
TENBHOCTH PaGOTH AIPEraToB B CYTKH, 4; [(] — AONYCTHMBIE MIOTEPH ypoXasi, AONH.

Yacosasi IPOM3BOAMTEILHOCTb arperara
W, = 0,1B,v,1, (21.3)

rne B, — pabouast WIMpHHa 3aXBaTa, M; Vp — CKOPOCTB ABIKEHMA, M/C; T — KOIDPHUH-
€HT MCTIONB30BAHHA BPEMEHM CMeHm: T = 0,65...0,95.

CKOpOCTB IBHXEHHSI ONpEENseTcsl arpoTeXHUYECKUMHU TpeGoBa-
HMSMH M TIPOTYCKHOM CTIOCOGHOCTBIO arperara:

v, =36 (21.4)

B’

A€ g — NPOMYCKHAs CIIOCOGHOCTS ArperaTa, KI/C; 4 — ypoXaiHOCTS yGupaeMolt Kylb-
“TypH, T/ra.

Mapku arperaToB BHGHpaeM C Y4€TOM BEPOATHOCTHOM OLIEHKH pe-
3yNBTaTOB PaboThl. CyTOUHBII MOTOK IUTOLIANEH JIsk NPOM3BO/CTBA pa-
60T CUMTaeM CIy4aiHOW BENMMYMHOMN, H3MEHSIOWEHCS MO aeACTBHEM
MHOrHUX daxropos. ITonaraeM, 4To 3TOT NOTOK MPOCTERIIHIA.

MHTEHCUBHOCTD paboTHI (CYTOYHas MPOU3BOMMTENBHOCTb) OAHOTO
arperara, ra/cyr,

A=WT. Q1.5

0603HauMM Yepes K, COCTOSIHME, NIPH KOTOPOM B CHCTeMe 0GCiy-
XMBaHUS HAXOMTCS m arperatop. B mHTepBase f...f+ Af MOTYT Ipo-
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[image: image7.png]M30HTH NEPEXOAbI CHCTEMBI M3 OIHOTO COCTOSHHSL B IPYTO€, ypaBHe-
HHS KOTOPBIX ONUCBHIBAIOTCS 3aBUCUMOCTBIO

P(1+ A9 = P4,
Tae P — BEPOATHOCTb COCTORHMM; A — MaTpULA BepoATHOCTEH Mepexona.

BeposiTHoCTH cocTOstHMI onpenennM U3 BHIPaXEHMUIA:

mig*P, .
Pk:k!(”'_‘ko)!’ I1<k<nm 21.6)
mg*R,
Py=——2—, ns<ksm, 17
n*"nl(m-k)!

TIE § = OTHOIICHHE HHTEHCHBHOCTEH: @ = A/j.
PaccuuTtaeM cienyioume OLEHOYHbIE MOKA3ATENN:
X03()pHUNEHT NIPOCTOs arperaTos
kn=L % (k-njp; @138)
M k=n41

BEPOSITHOCTD HYJIEBOIO COCTOSTHHUS
1

B S5 @19
=7
CpellHee YMCJIO TeKTapoB IUIOLIAeH, OXHMOaowmx obpaGoTku B
oyepen, _ ona
' M= Eo(n—k)ﬂ,u; (21.10)
& y

CpeiHee BPEMsT OXMIAHWS TUTOLIANEH B OYEpEAM Ha BHIMONHEHHUE
paboT BRIGPaHHBIMH arperaTamMu

1o =MT. /15 (21.11)

3aTpaThl TPYAA Ha eMHMILY BBITTOJTHEHHO paGoThI

3,=N/W,, (21.12)

rae N — 4HCIEHHOCT paboumX, OBCTYXHBAIOLIMX AFPerar, yen.
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[image: image8.png]Tpennoyrenue cnenyer oT-
[11aBaTh TEM arperataM, KOTOphie
00eCneynBaloT BHIIONHEHHE pa-
60T C MEHBIIMM BpEMEHEM
OXHMIAHHMA U MEHBUIMMHM 3aTpa-
TaMH TpyZa.

TIpx NpOEXTHPOBAHHM TeX-
HOJIOTHYECKOTO MPOLIECCa 3ar0-
TOBKH KOPMOB  HEOGXOAMMO 03060 90 720 750 160 210 %
PACCYMTATh NPOMEXYTKH Bpe-

MEHH OT CKANIMBAHMSA TPAB 0 acais: Memern Marorirm Bo o
crpeGaHust B BAJIKH, BOPOLUEHHs. BpEMEHR [ CYWKM M YpOXaMHOCTM
¥ noa6opa BaIKOB (BIXHOCTh

J0JIXHA COOTBETCTBOBATh npm-l;n'oﬁ TEXHONOTHYECKON CXCMC).

‘CKOpOCTb CYIIKM TPaBbl B TMPOKOCAX 3aBHCHT OT NMOTOAHBIX YCIIO-
BHUIi, BUJa TPAB M YPOXAKHOCTH. 3aBUCUMOCTb MEX/y BIarooraayeit B
M BPEMEHEM CYLIKM ! (puc. 21.3) onpenensiercs no gopmyine

B=Bye™, (21.13)

e By — BIGKHOCTS TPAB! B MOMERT CKAIUMBAHIA, %; v — KOSQOULHENT HenapeHms,
YUHTHBAIOUMH KIHMATHYECKHE YCIOBHA, COCTOSHMHE TPABOCTOR 1 YPOXAHOCTS.

M3BECTHO, YTO H3MEHEHHS! B COCTABE CYXOTO BEILECTBA CKOLICHHO-
TO TPaBOCTOS MPAKTHYECKH MPEKPAILAIOTCS NPH BIAXHOCTH B KIETKaX
pacTerus 45...50 %. Ipu 3TOM BIAXHOCTH CKOUICHHAs TPaBa He Mop-
THTCS OT CAMOCOTpeBaHMsl. IIpenessl JOMyCTUMON BIAXHOCTH WA
Pa3NTMYHBIX TEXHONOTUYECKHMX OMEpaLMii AaHbI B Tabauue 21.3.

21.3. BAaXKHOCTS TpaBhi NPH NpoBeeRHH pabor

By pabot [ Honycrumas anaxaiocts, %
Craunpanme:
6o6oBBIx ...80
3U1AKOBBIX 0
CHIOCHBIX

Crpebanue B BaTKu
BopoueHue BanKkos
Tlon6op ceHa ¢ U3MEABYEHHEM ¥ AKTHBHBLIM BEHTWIHPOBA-
HHEM B Capasx =
TonGop ¢ H3MELYEHHEM HA CEHAX 45...55
Tonbop ¢ npeccoBaHuem:

B DYJIOHBI

B TIOKH

B cTora
Crpebante BanKoB B KONHH
‘CKMpIIOBaHME CEHA ECTECTBEHHON CYUIKH:
C aKTHBHHM BEHTHJIHDOBAHHEM 25..30
6e3 aKTHBHOTO BEHTWIHDOBAHUS 18..20
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[image: image9.png]BpeMsi f CyLUKH TPaBbl B IPOKOCAX TIPH ONpeie/IEHHON ypoxaiiHoc-
TH [0 YCTAHORNEHHOJ arpoTEXHH4ECKHMH TPEGOBAHHAMH BIAXHOCTH
B onpeneuM Ha OCHOBE 3aKOHa CyIIKH 110 hopMyIe

_lgBy-1gB
== (21.14)

rae M = 0,4343 — Moy/Ib AECATHYHOTO JorapuMa.
OnpenesuB MaKCHMATBHOE fax ¥ MMHUMAIBHOE I BPEMST CYLUKH
TIO MpENENLHBIM 3HAYEHHUSIM BIaXHOCTH, PACCYUTAEM TEMIT CrpebaHms

CEHa B BAJIKH, 1a/CyT,
FT,
He= b =i

(21.15)

Tonarasi, 4To crpe6aHue B BAIKH HAYMHAETCA B MOMEHT paHHEH
TOTOBHOCTH TDAB, ONPEIEUM YUCJIO arPEraToB Ui CTpeGaHus:

0,5Fu K,

™ = W (0.1 +OTK, ) e

rae K; = 0,04 + 0,00122 ;, — HHTCHCHBHOCTD NIOTEPDb CYXOTO BELLECTBA KOPMOB B 3aBH-
CHMOCTH OT BPEMEHM CYWIKH (pHc. 21.4); W, — 4acoBas NPOH3BOAMTENLHOCTb arpera-
Ta npH crpeGaxuy; [Qc] — nomycTHMEE noTepH NPpH CTPeGaHUH, 1OTH.

CpenHee BpeMs CyLIKH OO CrpeGaHus

QL17)

TeMn roTOBHOCTH (MHTEHCUBHOCTB) BAJIKOB K 1oi6opy (63 nocyum-
BaHHs1) MOXHO IPUHSTH PaBHBIM TeMIly 00Pa30BaHMsA BAJIKOB, CyT~ |

o= mcWocTe (L.18)

Ecau xopMa B Bajikax 4ocy-
LIMBAIOT, TO CHAyajla onpene-
JIAIOT MMHMMABHOE M MaKCH-
ManbHOE BPEMsl CYLUKH, @ 33TeM .
o dopmyie (21.15) paccynTs-
BAIOT TEMIT TOTOBHOCTH BaJIKOB
X noabopy pg.

Tonaras, yro noxbop Bai-
KOB HAYMHAIOT ngtn MaxcH-
MaJBHO JOMYCTHMOM BIAXHOG-
Puc. 21.4. Viamenenne moTeph CyXoro meiie- ™, WIS BH%paHHoﬁ TEXHONO-

o 'wmmm"'”m' mu  no ¢opmyne (21.16)
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[image: image10.png]BBIYHCIIMM YUCII0 KOPMOYSOPOYHBEIX KOMGAHHOB my IIPH NONYCTHMbIX
norepsix ypoxas Ha mnon6ope [Q,). [Ipu pacyete COOTBETCTBEHHO MC-
NoNb3yeM 3HAYEHHS TEMNa TOTOBHOCTH BAKOB K NOAGOPY, HHTEHCHB-
HOCTH _NOTEpb NPH TIOAG0DE, YaCOBOH MPOMIBOIUTENLHOCTH U BpEMe-
HM paboTH KOPMOYGOPOYHBIX KOMGAHOB Ha ronGope.

To6bI HE IOMYCTHTD NIPOCTOEB KOPMOYGOPOUHOro KOMGaltHa, Bbi3-
BAHHBIX TEXHOJNOTMYECKMM OGCIYXHBAHHEM, HEOOXOIMMO BHIIENHTH
TaKOe YHCIIO TPAHCTIOPTHBIX CPEACTB, KOTOpOe oGecreunsanc G ero
HemnpephIBHYIO paGoTy. .

e06X0MMOE YHCIIO TPAHCTIOPTHBIX ATPErAaTOB WIM aBTOMOGMIEH
ISt OBCITYXXMBaHHMs KOPMOYGOPOYHOro KombaliHa onpesienum 1o dop-
My”ne

1,
Ry =2 (21.19)

" lan e

THE fpenca — BPEMS PEHiCa, ¥; oy — BPEMA 3ANONHEHMS KY30BA TPACTIOPTHOTO arperata
m‘uﬁ)’:}wmon Maccoll, 9; hyy — BPEMA 3aMCHH TPAHCNIOPTHHIX ArPEraToB: fa, =
=001y

Bpemsi peiica TpaHCIIOPTHOTO arperara
tenca ™= tan + baw + frp + Torp + Tosarps (21.20)

A€ by, tg,—lpeuﬁmﬁxeumammcwmmcrw»uuﬁe:rpyn; tourp —
BpeMS BHIFPY3KH.

Bpemst 3amoTHEHHMA Ky30Ba TPRHCNOPTHOTO arperata
tian = 1073 Ln/¥y, (2L.21)
A€ by — MNMHA paGouero nymi KoMGaitHa, HA KOTOPOM Ky30B TPAHCTIOPTHOTO arperara

3AMONHACTCS HIMENLUEHHON MacCOM, M; Vp — pabouast CKOPOCTb NBIDKEHHA KopMoy6o-
POUHOTO KOMGaitHa, KM/4.

Jnura paGoyero myT
ban = ViYKy/g, (21.22)

e V; — 06BeM Ky30Ba TPaHCIOPTHOTO arperarta (Ta6in. 21.4), m3; K, — Ke HT
sanonHeHus obneMa: K, = 0,9; g, — macca sanka, Kr/M; Y —'oduxt’mun BEC HIMENb-
4eHHOH MacCh: TPABH BIAXHOCTHIO 50% — 180...200 Kr/M3, TO Xe, BAAXHOCTHIO
40 % — 120...160, cunocHolt Macchi — 470...680 kr/a’.

Pabouas ckopocTs KomGalita
369, _ 369,
== ="0 21.23]
a  Bu (21.23)

1€ g, — TMPOMYCKHAA CTIOCOGHOCTL KoMGaitHa, Kr/c.
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[image: image11.png]Bpemst IBIKEHNS TPAHCTIOPTHOTO arperm crpysom

tp = S/Vips 21.29)
Torp = SVerps (21.25)
e S — PACCTOAHHME NIEPEBOSKH HIME/NbUCHHON MACCH; Vi — CKOPOCTH ABHXKCHHS

TPAHCIIOPTHOTO ATPETATA ¢ IPY3OM (TAb. 21.5); Verp — CKOPOCTS NBKXCHHS TPAHCTIOPT-
HOTO arperara 6e3 rpysa.

6e3 rpy3a

BpeMst BRIIPY3KH H3MENbYEHHOM Macchl 3 TPAHCMOPTHOTO arpera-
toap = 1073 V1Ko, (126)
e f, — BpeMs BHIPY3KHM 1 T M3MeNbueHHOH MaccHl: 4, = 0,005 4.

KonM4ecTBo 3ar0TaRIMBa¢c MOTO KOPMA i-TO BHIA B SHEPreTHIECKUX
kopMoBhix emvruiax (DKE) onpenesisieM U3 BEIpaXeHHs

U= 10°Q,1T, (21.27)

 — MUTATeTBHOCTS | KF KopMa,

e D) —Macca aToTABTHBACMArD Xopha iro Buga, T;

21.4. OGrem Kys0ms TpascropTHOD CPEACTRR

ABTONOGHTS | O6sem xysoma, @ _| Tpuuen Obnem xy0ma, W
IA3-53B 19
3UTI-MM3-5545 10 TICE-12,5 ° 12,5
TICE-20 20
KamA3-KA3-4540 13

21.5. 3uaveHns CKOPOCTH JBIDKEHHS TPAHCHOPTHRIX CPEICTS C IPY3OM
110 PASAHYHLIM OPOraM .

B CKOpOCTB, KM/4.
1 10porH prevepes
Tonesie 8..11
Tpocenounne 10...18
l'gemupuue 15..18
YCOBEPIUICHCTBOBAHHBIM MOKPHTHEM 17..30

3artpathl Tpy#a Ha 1 T 3aroTaRIMBaeMOro XopMa i-ro BUa omnpeae-
Jis0TCs Mo hopMyie

1& N;
3==3—L 1.28
i gW,,- (21.28)

=

If€ U — YPOKaHHOCTb, T/Ta; j = 1... p — KONHYECTBO PaGOT 110 NIPHHATON TEXHONOTHM
3aroTOBKHM KopMa; N; — YHCIEHHOCTb MEXaHH3aTOPOB, OGCAYXHBAIOWIMX arperar.
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[image: image12.png]Ipumep oGocHOBANNA BHGOPA TEXHHIECKHX CPE/CTS JUIA TEXHONOMHH
3AT0TOBKH H3MEJILYEHHOMD ceda. VcxonHbie aHHEIE — TEXHONOTHYEC-
Kasi CXeMa 3aroTOBKM M3MEJIBYCHHOIO C€Ha M3 MHOIOJICTHHMX TPaB nep-
BOro ykoca ¢ riowany 300 ra npu ypoxaitHoctn 4 T/ra ¥ napameTphl,
YKa3aHHbIe B TabuLe 21.6. AKTHBHOE BEHTHIMPOBAHME CIIEAYET HpoO-~
BOAMTD B TeyeHue 8...10 aueit no BraxHoctv 20...22 %.

21.6. OcHOBHLIC HAPAMETPL TEXHONOTHN ATOTORKN HIMEALICHEOND CEHA

Textononuccxas onepaios O6ew pador |- Bomeminae | Broxoe
Komenre 300 ra 0,015 75..80
CrpeSatiue b banki Maccol 3...4 K/ 300 ra 6,02
Ton6op pankos ¢ HiMensterHeM 300 ra 0,03
TpaHcnopTHpoBKa Ha paccroske 3k 1200 T 001
3axnaika B CEHHOM capait 1200 7 0,005 -

Pacuer oncpauuﬂ 3arOTOBKM M3MEJbYEHHOTO CeHa HeoGXOmMMO
BBIIIOJIHATD B COOTBETCTBUU C METOAUYECKMMH YKa3aHHAMH.

VIHTEHCUBHOCTh TOTOBHOCTH TUTOIanei Ui KOLUEHUS TpaB [CM.
dopmyny (21.1)]

30
By Rt 75ra/cyr.
21.7. Texunveckue XapakTepHCTHXH KOCHIOK-IUOMMIOK, KOCKIOK
Knace Taru PaGosian
Maua paxropa, wowr- | WP | cyopocs,
Hoors jmkrarens | WA M | T yyq
Kocuxu-nmowunu:
camoxonHas' KIIC-5I' 55BT (80 n.c.) 5 10
poraunonnas KIPH-3 g 3 12
camoxonHas E-301 40KkBr (S5n.c) 42 ]
Bankosast KIIB-3 09; 1,4 3 9
i KN4 14 4 9
8y Hast NONyHaBecHas -~ )
Hamecnan KoL 0,6; 1,4 21 2
poraunonHas KPH-2,1 09; 1,4 2,1 12

Mpumeyanne. Bee xocwiku obcmyxusaer onuu paGounit.

21.8. TexmwseckHe XapAKTEPHCTHKE MAINMH [UIA CrPeGalMn B BOPOMEHRS BANKOB

Ilupuia - | Pabouas cko- | Lilmpuna -
Lt axeara, M | POCTR, KMf1 I_:yn-om -n“&?u
PoTauMOHHBE rpaGiIH-BOPOLIMTENH-BRCY- 6 12 il ; 7
wuparenn [BP-6

Koneco-namsnepsic rpamu TBK-6A 6 9 1,2
Tonepeunnie npuuenHue rpabau IT1-214 14 8 1,6
TonepeyHbie NONyHaBeCHHE rHIPOGH- 6 8 1,6
unrrolauuue, CKNIAALBAIOWMECA IPaban =

ITi-6

T'pa6au-Bopowkenn KI1-320C 32 10 1,6
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[image: image13.png]2+ 21,9 TeXHUYECKNE XAPAKTEPUCTHKH MALSHN ZATA ATOTOBKH PACCWINEOFO CeHA

™ Tarossi wiacc|  Pabouan | OGuem Komwal
s e K cTora, W

Tpuuento#t noa6opuIMK-CTOr06] - 23 9 60

Tenb ¢ Kamepoit o6bemom 60 M3 CITT-60

TMpuuenHo# noAGOPIIMK-KOMHUTEND 09; 1,4 9 12

© xamepo# oGbemom 12 M3 TTK-1,6

Tlpuuen-croroso3 CI1-60 ¢ MexaHH3HpPO- 1,4.3 12 60

BaHHOH NOPYSKO# K BHIPY3KO# CTOra,

06pa3oBaHHOTO CTOroOGpasoBaTeNieM

CIIT-60

'VHHBEPCAIBHHIA HABECHOH KOMHOBO3- 14 6,7 -
norpy3urk TIKY-0,8

bt HaBeCHOH NOrpy3yYMK 14 6,7 -

21.10. TexuRveckNe XAPAKTEPHCTHKN MALIMH /LIN 32TOTOBKN NPECCOBANHOID CeHa

Mpowssaa-| Irorwocts | Macca Toxa
Mauma TenbHoCTS, | mpeccomaius, | Wi urrabens,
/2 xt/ x, He Ganee
Tlpecc-nonfopumk ¢ 06RA3KOM TIOKOB NPOBO~ 15 200 36
T Gt TG g raToM ne-L6 8 170 30
- LUK -1,

Tpecc-noaGopunk K-442/1 75 150 25
MORHBIA mpecc-non6opuwk MTPII-1,6 15 200 200
[pHuCTHAs TeneXKa-noabopuak TVT-2,5A 5 200 2500

i non6opa  YKNAIKK TIOKOB B LiTabelth

“TpaHcnopTHpoBmMK urrabena TLITH-2,5A 10 200 2500

21.11. Texmwseckne XapAKTEPHCTHKM MAIINE JIR YGOPKH KOPMOB C H3MEALIMTENEM

TAroBHA K18CC! Tlpowaso-
Ju!
[tpaxropa, Mout-|  LLlipw mrem-
v [ s | Do [
rens, xBr (1.c.) /4
Kopmo; UHBH KOMGalH 14..3 3,4 (xarxa 8 Ka 45
KIS 34 guma 8 (s6op
34 20 }cwlw— 70
cmlocma;x HEIX KYIb-
KyNBTYP); ™),
2,2 (non- 6 (monbop 20
6Gopmmk) BAIKOB)
Kopmo) B CAMOXOAHMH  147...184KBr 4,2..6 (xar- 8..12 (yopia 50
xoupsann CK-100A co cMeH-  (200..2501.¢c) ~ Ka s TpaB);
HBIMH PaGOYHMH OPraHAMM JUis ?Il);
KOIIEHHS! TPAB, CHIOCHBIX KY/b- 2,2 (non- 6..8 (monGop 36
TYp ¥ BoAGOpa MacCH M3 BATKOB Go‘pumx ; BAJIKOB);
C M3MeNBUCHHEM 3,4 (xatxa 20 (yGopka 120

VI CHNIOC-  CHJIOCHHIX
- HX KYTYP)  KYASTYP)
KopMoy6opouHHil cavoxonumiit  125kBr 4,25 (xar- 9 (yMgn 54
xomGaftn E-281 (170.c.) xa m;u Tpas);
Tpas);
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[image: image14.png]MBS GG s e 1 A o lTpoO0RNCENUE

TMponyckuas
o mairopa, wone|  Iliwpura | Toomoas | e
o | seaer, 4 oowosrs | oo,

2,1 (noa- 6 (mon6op 22
GopHK); BATKOB);

2,4 (katka 20 (ybopka 72
IR CHIOC-  CHTOCHBIX
HBX KYISTYP)  KYABTYP)

Cu10COYGOPOHEIA MPHUEMHOH 3 26 25 90
CKOpOCTHO# Kombaith KCC-2,6

CrNI0cOYGOPOUHEIA NPHIENHON 14;20 18 15 54
KoMbaits KC-1,8 «BHXpb C XaT-
Kol [ CTUIOWIHOTO Cpe3a K

noaGopLIMKOM
Kocunka-non6opLumk-uaMenbun- 14 l 8 (xatka 15 (yGopka 54
Tenb-riorpy3uMk KY®-1,8 Tpas); paB);
l 6 (non- 8 (ybopka 30
IIMK) BAKOB)

YacoByio MPOU3BOAMTENBHOCTb arperaToB JUisi CKAlIMBAHUS OTpe-
Jnenum 1o popmyse (21.3). HeoGxoamMeie ISt pacyeToB 3HaYEHHUS Be-
JIMYMH BBIOMpaeM M3 Tabmuu 21.7..21.11, npuHuMas xo3dpuiuMeHT
HCNONBb30BaHUA BpeMeHu cMeHbl T = 0,8. Torna

s KIIC-5T 2015 10-08 = 4ra/;
E-301 0,1-4,2-8-0,8 =2,69ra/q;

MT3-80 + KPH-2,1 u; 0,1-2,1-12-0,8 = 2,02 rafu.

YucIo arperaTos Aisl CKAUIMBAHMUS TIPH ONYCTHMEIX NIOTEPSIX YPO-

xast [Q] = 0,015, unreHcusHocTH notepb 0,014 cyr! u mautensHOCTH
paGoyvero iHs 104 paccyuTaemM 1o q)opuyxe (21.2):

0,5-300-75-0,014

"KIC-ST = 3 710(75-0,15+ 0,5- 0,014 300) Shes

C UeNbIO TAPaHTHPOBAHHOTO BEITIOJHEHUS PAGOT OKDYIIIMM TONy-
YEHHOE 3Ha4YCHHUE B GD}[I:I.L[YIO CTOPOHY. Peaym:.‘ra‘ru pacuera 3anuiuem
B Tabmuuy 21.12. CyTouHyi0 NpPOM3BOAMTENBHOCTh (MHTEHCHBHOCT
paboTbl) ONHOrO arperata paccyuraem no gopmysne (21.5). ns ympo-
LIEHHST PAacYETOB YMCIIO NMOJEeH, Ha KOTOPBIX pabGoTaloT m arperaros,
NpUMeM DaBHBIM EIMHMLE: 7 =1 (MOC/eJOBaTeIBHOCT PacyeTa oLe-
HOYHBIX ITOKa3areseit JaHa B Tabnuue 21.13).

Jlanee onpenenvM OLEHOYHBIE ITOKA3aTENH PaboThl ABYX KOCHJIOK
KIIC-5T. Jlst cHCTeMATH3aLMK MHPOPMALIMM PACUeT BBITIONHUM B CO-
OTBETCTBHMH C Tabunueii 21.13. Bce KOCHIOUHBIE arperaTbl 0GCIYXUBA-
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[image: image15.png];Mﬂc BO3MOXHBIE - COCTOAHMUSA CUCTEMBI TPENCTARNCHS! ' B -TabIMLE
1.14.

21.12. DKCITYATANKOHHIIE MOKA3ATEH KOCKIOYHBIX rperaTon

Toxasarens kncsr| eso | MIEEY
MIHTEHCHBHOCTh HACTYTUICHHA TOTOBHOCTH TUiowaneH 75 75 75
k{“om TIPOH3BOAMTENBHOCTD arperata W, ra/u 4 2,69 2,02
JUTMTeNsHOCTS Paotero aHs Ty, 4 10 i0
Cm-nm TIPOH3BOIMTE/NBHOCTD A, ra/CyT 04;)3 5%2 6,(2);
Sitcndarperaron m: pacteriioe L2 1y 2z
TNPUHATOE 2 2 3
Koagduument npoctos arperara K, 0,115 0,065 0;1
‘Allucno TEeKTapoB IUIOWAneH, OXHBIOUIHX obpaborku, 29,2 37,5 45
, ra
CpemHee Bpems 3a1epXKH BHIOTHEHUS paGoT £, 4 73 6,5
3atparit Tpyna 3, uen.-y/ra ” 0,25 0,37 0,85
21.13. TaGmivmeit aJTOPHTM ONpeNieNieHHs BEPOATHOCTHBIX MoKa3aTesel
B3AHMO/IEHCTBYIOIHX HONCHCTEM
« k=n | nk | BJA | P (k=n) Pr (n=k) P
0 0 n 1 b3 0 nPy
1 0 n—1 P/Py Py . 0 (n=1) P,
" [ R ¥) .Y ) o [
m om0 PR B (m=) P,y o
mp m
$k $p-1 § (k-nh 3 (n-k)B
k0 Ry k=0 kan+l ( )P k=0 ( k)

21.14. AMTOPHTM PaceTa BepOATHOCTHRIX BE/IMYHH ATPEraTOB AN CKANMBANMA

(k) e

Howmep cocro-
AHUS CHCTEMb

1 0,39 0 0,39
0

‘l) 0 1,03 0,4 0 .
2 0 0,56 0,21 0,21 0
Eoihzs $R-=1 z(k—n) =021 ):(n K)B=039
|7

Paclle’r BeIWIMHBI P,/ Py BHINOIHMM TIO GOpMyNaM (21 6), (21.7),
npurnMast 40/75 = 0,53. [Ins nepsoit crpoku Tabmuus 21.14, 1. €. npu
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[image: image16.png]k=0, nmeem el 2
B _ mgt ‘2°53°=x K
B K(m-k)y 112

TaK KaK (paKTOpHal HyNsl paBeH eIMHMLE.
Jlns BTOpO¥ CTpOKH (k=1)

RN .
il .__I'zf’lsa =106, - 3l
Ms;rperbeﬁcrpo}m(k=2) I

1.2.0,53? b :
%=—T-r—2—-=0’56 . PR 4

. rase

BepoATHOCTL NIpeObIBAHMA CHCTEMBI B HYICBOM coc‘rosﬂuk fem.
bopmyny (21.9)}
I B= SR MR 0,39:
211 2,59

'VMHOXHB Bce 3MeMEHTHI cronbiia Py/ Py nocrpo'mo Ha Po, nonyquu
BEPOSTHOCTH NPEOBIBAHMSA CHCTEMBI B BO3MOXHBIX COCTOSTHMSIX. DJie-
MEHTBI TTOC/IEAYIOLHX CTOGLOB ONPENCTHM YMHOXEHHEM JIEMEHTOB
cronbua P, Ha 3/IeMEHTHI BTOPOTO M TPETBETO CTONGLOB.

KoadpuLmeHT NpocTos arperatos paccyuTaeM no dopmyne (21 8)
I10C/Ie CYMMUPOBAHHS! MEMEHTOB LLIECTOFO CTONG1a:

L% k-na _——-o 115.
M k=nst

CpelHee YMCIO FeKTApOB, OXMIAIOMIMX CKAWMBAHMS, BBHIMUCIUM
go ¢dopmyne (21.10) nocne CyMMHPOBAHHUS INEMEHTOB cefiMoro cTon-
ua:

— -1
M= (n-k)B =0,39-75=29,25.
=

CpezHee BpeMst OXMIAHMSA TUIOLIANEH B OYEPEAM HA BHIOJHEHUE
pabor [cum. ¢opMyny @L1D]

o HLe BB
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[image: image17.png]B 370it popmysie BMECTO j NPHMEHEH TIapaMeTP A, NOCKOBKY HC-
1O arperaros, oG{‘nyxnaanumx noJisi, GONBILE KOIMYECTBA TONEH.
3atpatst TpyRa [cm. opmyny (21.12)]

LA -
3, =g =7=0.25 nen-v/ra

£l

PesynsTaTH pacueToB SKCIUTYATAHOHHBIX TOKA3aTe/el OCTAMbHBIX
ArperaToB Ui CKAIIWBAHHA TAXkKe 3anuuleM B Tabmuuy 21.12. U3 1a6-
MuB 21.12 BUIHO, YTO B IaHHBIX YCIOBHSAX CPEHEE BpeMs 3aNEPKKH
BHITIQIHEHHS paboT (6,5 ¥) GyneT AOCTUIHYTO NpH paboTe ABYX KOCH-
nox E-301. OfHaxo 1o 3atpaTam Tpy/a NPEANOYTEHNE CAEAYET OTHATH
nByM xocwikaM KIIC-5T, Tak Kak Ipu MX paboTe 3KOHOMMS 3aTpaT
Tpyaa cocranisier 0,12 yen.-u/r.

COOTBETCTBMH C TIPHHATON TEXHOJIOTHYECKOH cxeMolt crpeGaHue
gs%x; Maccoit 3.4 Kr/M cieayer NPOM3BOAMTH MpPK BIAXHOCTH

MakcHManEHOe BpeMst cyiuxu B ipoxocax [eM. dopmyity (21:14)]

o= B8 1B0-1855 _L9-LT4 ..
VM 0,0170,43-43 0,004343

MHHHMATBHOE BPEMA CYLIKH B TPOKOCAX

__IT5-g6 187521718
e = 0104343 0,00043 - 2%

CpeHee BpeMst CYRIXH B IPOKOCAX .
I =.36¥3_-29,55 -

Temn crpefanus ceHa B BaTKu

__FT 30010
B o 368-223

MaxcuMabHOe BpeMs CYIIKH B BaNKax

=207 ra/cyr.

1960-1g40 _ 1,78-1,60

o S o =414 4.
o 0,010-0,43-43  0,004343 L4

242





[image: image18.png]' MHHHMAIBHOC BPEMS CYLIKH B BaIKax:

1855-145__ 1,74-165
= 180-1gdh _174-165 54,
fnin = 5.01.0,43.43 - 0,004343 b

Cpennee BpeMA CyLUKH B BRAIKAX

1o =.4_"_4‘2'_2°'7=31,05 q.

YacoByio MPOMIBOXHTENBHOCT ArperaToB I CrpeGaHMs ceHa B
BJIKM TaKXe onpeaensieM no ¢opmyne (21.3) npu xoadpdaimeHnTe ue-
S i s atperars. MT330% TBP.6. nomyass

.8. Hanpumep, s  arperata -6 i M
Wo=0,1-6-12-0,8=5,76ra/u.

'-[ucn(o arpemv;u, 3AHATHIX n[:aou zuewe, TIPH IOTYCTHMBIX 110~
TepAX (B HONAX) ypoxas =0,02, HHTCHCHBHOCTH TNOTEph
K=0,04 +0,00122 1, ¥ AnMTeNBHOCTH paGouero iHA 10 9 paccunTaem
no opmyne (21.2):, : .

_ 0,5-300:207(0,04+0,0012:30)
0P = ST 10.207.0,02+ 0,5(0,04 + 0,01 2. 30300~ 20

Cyrouuglo TPOM3BOMMTENBHOCT OIHOTO ATPETATA OMpEACTUM N0
dopmyne (21.5). :

Dopmyna JU1f ONPENLNEHHS OLEHOYHBIX OKAIATENEH HCTIONB30BA-
HUA, HATPHUMED, TPeX ratos MT3-80 + 'BP-6 1a e, uTo ¥ s
mczul.u?gm.ux arperaToB. Pe3y/bTaThl pacueToB NpPEACTaBACHH B TAGIH-
ue 21.15.

21,15, ARTOpITM PACYETA OBEHOTEMX HOKASNTESCR HCTIOMMORANNS arperaTos

ans crpeGamms cena § BamxH
] En [ ek | WA ] A ] Gwh | ebB
0 0 1 1 041 0 041
3 9 2 e &l 0l H
3 2 0 0,05

0,13 5 0
=244 =099 =029 I=04l

KoadduuueHT mpocros arperatos [cM. popmyny (21.8)]

KD m_):_'ﬂ(k n)A =22 =0097.




[image: image19.png]CpefiHee YHCNO TeKTApOB, Ha KOTOPBIX ‘TEPEACTOMT Bopouiuth u
crpebats ceHO B BaIKH [cM. dopmyny (21.10)],

pe—
M= (n=k)Pepsy =0,41-207=85 ra.
k=0

CpefiHee BpeMst OXMIaHHs TUIOILANE! B OYEPEAH Ha BHINONHEHHE
pa6ot [cM. dopmyny (21.11)]

1,
®=Tx 576

3aTpaTh Tpyaa Ha } ra [cu dopmyny (21.12)]
@ o
R ,S,.fm— 1,74 yen.-4/ra.

* PacyeThl 3KCIUIYaTALMOHHBIX MOKa3aTenell OCTANBHEIX arperaTos,
crpeGaiolMX BaTKH, BHIIONHSIOT AHAIOTHYHO U 0hOPMIAIOT B BUIE
Tabnuusl 21.16. [0 OMEHOYHPIM NOKA3ATE/IIM BBIGHPAIOT KOMHYe-
CTBEHHBIH H KaYECTBEHHBIA COCTAB arperaToB /it 0GOPaYMBAHUA BT~
KOB. : .

YacoBy1o NPOM3BOUTENLHOCTh KOMGAaHHOB NpH NMOAGOpE BANKOB C
M3MENBYEHHEM onpeneM no dopmyne (21.3). DKcruryaTaltMoHHbIE
noKa3aTeny I PACIETa IPOM3BOAMTENLHOCTH NAHK B Tabuue 21.10.
K MLUMEHT HCTIONIB3OBAHUS BpeMeHM CMeHH ©=0,9 Ge3 yyera
] 88 M3-32 OTCYTCTBUS cm;yra. Harnpumep, vacosast nipous-
BOmUTENBHOCTh KOMGaltHa KITKY-75 B arperare ¢ Tpaktopom T-150K
Ha MO60pe’ BATKOB ¢ H3MebueHHeM (DM YCTOBUM aBTOHOMHON pa-
6oTht KoM6aitua) W, =0,1 -6 5,4-0,9=2,92 ra/u.

Tipn ypoxaifHocT cena 67/ra (B mepuon moaGopa BaIKOB Npu
BIaXHOCTH 40..:45 %) MHTHCUBHOCTE TIONAYM H3MENbYeHHON MACCHI,
/9 Wh = Weu=2,92-6=17,51/4.

Temn noaGopa BAIKOB C M3MENBYEHUEM H IOrPY3KOM

FI, _ __300-10
Toax ~Fmn 41,4-20,7

My = =150 ra/cyr.

CKOpOCTb IBIKEHHA. arperaTa Ha NoAGope BaTKOB OMPENENHM C
YYETOM IIPOITYCKHOM CITOCOOHOCTH KOMGaitHa:

v,=-3'i:’v.=§:4_6=5,4 X/





[image: image20.png]Yuco xomGaiiHOB i noaGopa M NOTPY3KH KIMEIBNEHHOTO CeHa B
TPaHCMOPTHbBIE CPEACTBA NPH AOYCTHMBIX ToTepsix ypoxas 0,03, vH-
TeHCUBHOCTH noteps K =0,04 + 0,00122 7., ¥ IIMTEALHOCTH paﬁoqem
aHst 10 Y BEIMMCTIMM 1O d)opMyne (21 )

0,5-300-150(0,04 +0,00122-31)

72.
2.43:10-150-0,05+ 0,5(0,04 + 00122 31300 ik

MgrKy-15 =

Zl.li.&tlmmw“nndmm
Tlokasarens, | MT3-80+TBP-6] MT3-80+TBK-6A] MT3-80+ITIfI-6] MT3-80+K-320C

u 207 207 207 207
W, 5,76 4,32 3,84 2 56
T, i0 0 i0 e
A 57,6 43,2 384" 15 6
m: pacueTsoe 2,65 3,54 3,99 5,95
TIpHHSTOR 3 4 ; 4 b g
o=Ap 0,28 021 0,19 0,12
K, 0,097 i
M 85
14,7
'5,’ 0,174

C uefibio COKpalleHHs T0Teph ypoxkas pacqemoe “méne xouﬁan—
HOB oxpymxeu B GOJIBLUYIO CTOPOHY.
-n-rgno POM3BONMTENBHOCTh OAHOrO KoMGaiiHa onpesie M no
T_[Myne 1.5).

PaGoTH KOMOAJHOB Pa3fiMyHBIX MapQK HaiaeMm I
Heezplalc;:uurpennnn MeTonHKe. Pcayns‘ram pac'mgg CBEIeM B ‘aﬂn
uy
o oueHOYHBIM NOKa3aTeNAM BHGepeM cOcTaB KOMGaiiHOB, noce

4yero oueHUM 3(PHEKTHBHOCTL MX B3AHMONEHCTBHSA C Tpancnoprnu-
MH CPEACTBaMH. PaGo'mﬁ TyTh, Ha MPOTAXECHUH KOTOPOro
TPAHCIIOPTHOTO CPEICTBA 3aTIONHMTCS MIMENBUYCHHON Maccoi, O
HEUM 1O MyJie (21 22). Hanpumep, aas TPaHCIIOPTHOTO arpera'ra
MT3-80 + TICE-12,5
0 VI;/K, i |2,‘5-l440-0,9=394'u_

3

Bpemst 3aMoTHEHMsT Ky30Ba wcnomem

Ly 0,394 .
-,!L; 1
e X '0,,0721
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oS MA 3AMCHB TPAHCIOPTHOTO CPEACTBA NPHHWMAEM DaBHBIM
BWXEHHA TPAHCTOPTHOTO ArPEraTa C rPY3OM OMPENETHM C

YUETOM KCXONHHIX ARHHHIX (TaGu. 21.1) mpH cpemHeli cKoOpocTH MO

TIPOCENIOTHRM noporaM (TaGa. 21.5) o dopmyne (21.24):

p=3/13=023x

Bpemsa apuxenus Ge3 rpysa NpH MAKCHMANBHOH CKOPOCTH JBHXE-
HUSA N0 TIPOCENIOUHBIM JOPOTAM [cm. dopmyny (21.25))
fop = 3/16 = 0,19'w.

"'BpeMsa BHIDYIKH HIMENbYCHHON MACCH M MaHe) upoumu npu
NOXBE3NE H OTHEINC ONMPENETHM U3 BHpaxXeHus (21.2

fuarp = 1073 12,5 - 140 - 0,9 - 0,005 = 0,008 u.
Bpensn pefica TpaHCIOpTHOTO CpeacTsa [cM. dopmyny (21.20)]
Toenca = 0,072 + 0,002 + 0,23 + 0,19 + 0,008 = 0,502 u.

'YHCNO TPAHCTIOPTHEIX CPEACTB Ist 0BecreyeH!s: HEMPEPLIBHOM pa-
60TE! OIIHOTO KoMOGaitHa onpeaesuM 10 dopmyse (21.19):

fpena _ 0,502

M ot 0,072+0,002

=6,78.

PacyeTHoe 3HaYCHHUE OKPYTIHM B GOJIBLLYIO CTOPOHY.
VuuTHIBasi, 4TO IIEMEHTH BPEMCHH pefica — BENHYMHBI Cayyaii-
HBl€, ONpeNeMM HHTCHCHBHOCTD TOIaYM 3aABOK Ha OGCNYXHBaHME
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[image: image22.png]KomGéitHoB TpaKciopTHEM cﬂem no gopmyne

MHTEHCHBHOCTS OBCTYKMBAHMS KXIONO TPAHCIOPTHOTO CPEACTBA

1 1

__=.___=1 -,
i om0 0T

p=

Hna yHu(pm(auvm PACUETOB 33 OGCIYXHBAEMBIC ArperaThi MPUHHU-
MaeM Te, KGOPIX GOBILE TI0 KONHIECTBEHHOMY COCTaBY. B IaHHOM
TPMMepe TPAHCTIOPTHBIX arperaTos (C YUETOM OKPYIAEHHSA) CeMb; 060-
3HaYMM MX GyKBOA m M PacCUMTacM MHTCHCHBHOCTB A M paGoTsl. Bee
KomGaitHe — obcnyxusalonme. Mx 0603HaunM Gyxsok # H paccyuTa-
€M HHTCHCHBHOCTD chnymm . Koaddumment npocros oﬁr.ny
KHBaEeMBbIX arperaToB .

1, 032

Ky =222220,147.

Koadpuument npocros oﬁcnyxmnanumx arperaTtoB

——E(n k)R- _31‘;.0134 o

Yacosast NPOM3BOMHTENBHOCTD xqm .
W, =m(1-1(,;)=17,s(1—0,234)=13,4 /4.

Pacuer BEpOSTHOCTHBIX TOKa3aTeeH : MCTIONL30BAHMS AIPETATOB
BHITONHMM NO M3VIOXEHHOH BHIllie METOMMKe. B Kauectse npuMepa
BEPOATHOCTHBIEC TIOKA3aTe/IH B3aWMONCHCTBHA OIHOMO KoMGaiHa
KIIKY-75 ¢ ceMBIO TpaHCNOPTHRIMK arperatau MT3-80 + [ICE-12,5
npuBeseHH B Tabauue 21.18.

TPYAa NMPH TPAHCHOPTHPOBAHMH H3MENBYCHHON MAcChHl
ONpENeNIUM H3 PacueTa Ha | ra yOHpaeMoi MEAOLLALH;

e m mmmumwnmx ﬂmﬂm -
mmnmm&:mcﬁ
TIOPTHEIMA CPEACTRAMH, T2/,

7
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3 2 0 0,667 0,157 0,312 ‘0
4 3 0 0,392 0,091 0,276 0
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7 6 0 ,007 0,002 0,012 0
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.19 ATAIMORMME HOKA3STEH TeXEIY
Wm. MaccH HA plu'mllne zm mmuﬁm- mm

i MT3-80 [ MT3-80 | T-130K [y,
Toxasarems + 5541
s TICE-12,5| HCBN mm -40|
Yoo komGaton n i 1 1 1 1
MHTeNCHBHOCTD mmmm Tpancnopr- 13,51 i
HOTO CEACTEA | 3
UHCHO TPAHCTIOPTHLIX CPeCTB m 7
MisrencupHooTs none'mn 3280k Ha obcaya- - 1,99
BaHHe A
9=An I 0,147

Yacosas m umnmnmoﬂ\ KONMHI npx 17,50
nmmuon pabore W), /4

KoadduumeHt npocros mnopmnx ! 0,147
cpencts K
KoadpuunenT npocron xombGatinos Kjj 0,234

"Yacosas MPONIBOIMTEALHOCTL MOMGESHHA € yue- - 2,23
TOM PaGOTH TPaHCTIOPTHBIX cpeacts W, ra/u Ll
3atpal TPAHCTIOPTHDOBaHHE B pac- 3,
mml?lymwnm&.mqln

CNGHHAA NIPOM3ROIMTE/BHOCTD KOMGAHHOB Ha 3arOTOBKE H3MENb-
YCHHOTO CCHa i

Weu= Wan, T,=2,23-4- 10=89,2ra.

C.y4eToOM TOTO YTO YPOXAHHOCTH RPOBSCHHOIO N0 BADKHOCTH
40 % v3MeNbICHHONQ CeHa cocTaBisieT 6 T/ra, CMEHHas 10Aaya CeHa K

capasaM
Wi eu = Wit =5351.

3axnanKy ceHa B capaii ClieyeT IPOM3IBOMATH ITUTATENEM- aargyaqu-
KoM KTY-IOA " nnemmaﬂcnop-repa}:u TIIII-30 wn T311-30 ¢ ya-

yuom panensru TIPOM3BORMTENLHOCTEH BeeX 3BCHBEB TIOTOKA
HaXOZHM UMCHIO TINTaTeNci 3aIDY34HKOB, GAOKMDOBAHMEX ITHEBMO-
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TlonyyeHHOe PacYeTHOE 3HAYEHHE OKPYTJAEM B CTOPOHY YBENIHYE-
HHA,

3atpaThl Tpyna NpH 3aKnanKe cea B CeHHOM capail B pacuere Ha
1 ra ybupaemo# ruiowanu

MamenbueHHOE CEHO, 3aOXEHHOE B Capaii, BEHTWIMDYIOT B Tiep-
BBIHA KEHb KPYIIOCYTOYHO, BO BTOPOi ¥ NOC/IEAYIOLIME IHH — TONBKO B
JZHEBHOE BPEMSA IO HECKOJIBKY Y4COB, TIOKa BI&XHOCTH €10 HE COCTABHT
20...22 %. O611as MPOKONXHUTENLHOCTb CYWKH MoxeT 6srrb 120...160
° :

M3BECTHO, 4TO TIPH JOCYIIMBAHNH H3MENBYECHHOTO CEHa €10 Macca
YMEHBLIAETCS M TNPH BIDXHOCTH 22...25 % €ro KORNYECTBO MOXET CHU-
3UTBCs (M0 CPABHEHMIO C MOMEHTOM CKALIMBAHUA) B 2...2,5 pa3a. Tak,
nexnonaqanmu Macca 10 T mocne nocymmBaHms coctasut 10 : 2,5 =
=4 7/ra. O6ilice KONMYECTBO HIMENTBUCHHOTO CEHa

Q_=Fn=300'4=12001'.

Ko/MyecTBo 3aroTORIEHHOTO M3MEIBYEHHOrO CeHa B SHepreTnyec-
KMX KODMOBBIX €AMHHLIAX paccynTaeM no dopmyae (21.27):

ugke = QI = 1200 - 0,47 = 564.
TpynosaTpartsl Ha | T H3MeTBYEHHOrO ceHa [cy.: dpopmyny (21.28)]

. :
Brn =5 (Brek + 3rcr +3m + 311 + 33) =
=%(0,25+0,174+0;34+3,15+0,045)=0,989 ——

Tlo pe3ynbTaTaM pacyera BHGPATh TEXHOIOTHH 3aTOTOBKH KOPMOB M

TeXHHYECKHE CPEICTBA VIS MX PEATTMIALIHMH,
. Pe3y/IbTaThl pacyeToOB CHCTEMATH3NPOBATh ¥ NIPENCTABUTDL B

Buge Tabamip 1.4. Crenars BHIBOAHI HO KaXAOMY TIYHKTY PacyeToB.

Tlpy BHIMONHEHMM 3alaHKs HA KOMITbIOTEpE (MCCIENOBATENbCKAS
paboTa cTyneHTa) HaHTH 3aKOHOMEPHOCTH H3MEHEHUS OTpelieifeMBIX
NapaMeTpoB C y9eToM ACHCTBYIOIMX (AKTOPOB H NPOAHANHIHPOBATE
NONYYEHHBIE aHHHIE.
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