Практическое занятие №10
ОПТИМИЗАЦИЯ УБОРКИ ЗЕРНОВЫХ КОЛОСОВЫХ КУЛЬТУР
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B Ka4ecTBe CTYNICHUECKOH HCCIIEHOBATENLCKON PaBOTE MOXHO HC-
nons:gmnarb BEPOATHOCTHBIE METOABl AHANN3A, MIMOKCHHbIE B 3a1a-
HHHM 5.

Orger. OCHOBHbIE PE3YAbTaTHl PACYeTOB M BHIBOALI ITO BCEM NMyHK-
TaM 3alaHus CJIe/lyeT NPEACTABUTH B BUE TaGmuub! 1.4.

3apnaune 16

ONTUMU3ALMS YEOPKWU 3EPHOBbIX
KOJIOCOBbIX KYNbTYP

ens 3a5aHHs — OCBOMTbH COBPEMEHHBIE METO/bl ONTHMANBHOIO
TNPOEKTHPOBAHMS] IIPOH3IBOICTBEHHBIX TIPOLIECCOB TIO YGOPKE 3EPHOBBIX
KOJIOCOBBIX KYJIBTYP Ha OCHOBE OGUIMX NpPHHLMIIOB ONEPaLMOHHOK
TEXHOJIOTHH BHLITIOIHEHMS TIOJICBBIX MEXAHM3UPOBAHHEIX PaboT.

3apaHEA.

1. Boinucats 13 Ta6uuust 16.1 ucxonHbie aHHbIE NO coo‘mem'mylo-
1LeMy BapMaHTY 3a/laHuUs.

2. BuiGparh 3¢ GEeKTHBHYIO TEXHONOTHIO YGOPKHM 36PHOBBIX KOJIOCO-
BBIX KY/IBTYD.

3. FI30XNTh OCHOBHBIE arpOTEXHMYECKHME TPeGOBaHMS K BhIGpaH-
HOMY CITI0COGY YOODKH.

4. Boi6path 3(hdeKTHBHbIE pecypcocheperaiole arperaTel ¥ JaTh
PEKOMEHIAUMH 110 MX KOMIUIEKTOBAHHMIO.

5. Onpenenuts obiee TpeGyeMoe YMCIIO arperaToB KaX/Ioro BHAA.

6. OnpenenuTh ONTHMAJIbHBIE COCTaBbl YOOPOYHO-TPAHCIOPTHBIX
3BeHbeB M obecreunTh UX 3 GeKTHBHYIO paboTy.

7. KpaTKo M3JIOXHTb METOAMKY KOHTDOJIS KayecTBa paﬁom 3epHO-
y60pOYHBEIX KOMGAXHOB.

eTOaMYeCKHe YKASAHHA.

OCHOBHEIMH 3€DHOBBIMM KOJIOCOBBIMM KYJABTYPaMM B Haulei
CTpaHe, KaK HM3BECTHO, ABJAIOTCS NuIEHMUA (03uMas, ApoBas),
03HMasi POXb, TYMEHb (O3MMBIii, APOBOI), MPHUYEM Ha JONIO O3U-
MOJ ¥ SPOBOM MeHHL npuxomurcs Gonee 40 % BanoBoro coopa
3epHa. YGODKY 36DHOBBHIX KOJIIOCOBBIX KYJIBTYp, OCOGEHHO 03MMOM
NMUIEHHIB, B GOJBUNHCTBE PErMOHOB NPHXOAUTCS MPOBOAMTL ‘B
CJIOXHBIX TIOTOJHBIX YCNIOBMAX NPH HEXBATKE YGOPOUHOMH TEXHMKK
M MEXaHM3aTOPOB, NIO3TOMY NPHMEHEHHE COBPEMEHHBIX METOXOB
ONTUMHU3ALMH NPOHIBOACTBEHHBIX NPOLECCOB C NMO3MLMI pecyp+
cochepeXeHuss M BBICOKQH MPOU3BONUTENBHOCTH HOCTATOYHO ak-
TyaJIbHO.
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1 200 4 18 5 Ouxcrxa, cyurka
2 300 8 19 6 To xe

3 400 14 2,3 8 »

4 500 23 2,2 10 »

5 600 28 2,4 12 Ouncrka

6 700 44 26 14 »

7 800 58 28 16 »

8 900 74 3 18 »

9 1000 90 32 20 >

10 1100 110 3,4 22 »

11 1200 131 36 24 »

12 1300 154 38 26 »

13 1400 179 28 Oumcra, cymka
14 1500 206 4,2 30 To xe

15 1600 234 4,4 32 Ouuctxa

16 550 29 48 1 OuncrKa, cymka
17 250 6 2,5 13 To xe

18 650 34 33 7 Ouncrka

19 350 11 2,1 9 . Oumcrxa, cyuka
20 450 18 32 15 To xe

2 750 51 4,7 17 Ouncrxa

22 850 66 49 19 >
23 950 83 6 21 >
24 1050 101 538 23 »
25 540 27 39 12 Ouncrxa, cywka ,
26 1150 121 25 Toxe ~
27 1250 142 52 27 >

28 1350 166 54 29 Ouncrka
29 1450 192 5,6 31 »
30 1550 220 57 33 »

TpumevaHHe. Mpu HEOGXONHMOCTH HCXOIHBIE AAHHBE MOTYT GHITL HIMEHEHH
TIPENOABATE/IEM C YHETOM MECTHBX NIPHPOAHO-MPOHIBOACTBCHHBEX YCHOBHH.

DdeKTHBHOM CUMTAIOT TAKYIO TEXHOJOTMYECKYIO YGOPKY 3epHO-
BBIX KOJIOCOBBIX KYJIBTYP, KOTOpasi oGecrieuuBaeT B 3a0aHHbIX NIPHPOA-
HO-TIPOM3BOJICTBEHHEIX YCIOBHSIX TIONHBIH CGOP BCEro ypoxast C BHICO-
KMM Ka4ECTBOM MPH HAHMEHBIIEM PAacXoie MCTIOMBb3YeMbIX PECYPCOB.
3epHOBBIE KOJIOCOBHIE KYJIBTYPhI YOMpPAIOT B OCHOBHOM TIPSIMBIM (OA-
HOgasHEI croco6) U pasfenbHbIM (1BYX(a3HbIA criocob) KoMGaitHu-
posanHeM. [TepCEKTHBHBIMHU SBIAIOTCS TAKXKE PAITMYHBIC BAPHAHTH
HHIYCTPHAILHO-TIOTOYHEIX CTOCOGOB YGOPKHM 3€PHOBBIX KOJMOCOBBIX
KYIABTYP, NPH KOTOPHIX BeCh GHONOTMYECKHH ypoXail HIM OCHOBHYIO
€I0 9aCTh NMEPEeBO3AT HAa CTAMOHAPHKIH IYHKT [J151 MOCIEAYIOWEH 06-

OCHOBHOE NpEMMYIIECTBO HHIYCTPHATEHO-NIOTOUHBIX CTIOCO60B
Y6OPKHM — BO3MOXHOCTB YGOPKHM YPOXast B CJIOXKHBIX TTOTOIHBIX YCAO-
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[image: image3.png]BHAX. ONHAKO MO PANY TEXHMKO-9KOHOMHYECKUX NIPHYUH 3TH CIOCO-
6Bl YOOPKH ITOK2 MaJIO MCIIOJIb3YIOT B XO3SIHCTBAX.

IIpsiMoe KoMGaHUPOBaHHE ITPENCMATPUBAET NPH IBHOKEHUM KOM-
GaifHa 1o NMOJIIO BHIIIONTHEHHE CIICAYIOLMX ONEPALIMiA: CPe3aHHe pacTe-
HUM ¥ 06MONOT X/1e6HO#M Macchi ¢ BhIIENEHHEM 3¢PHA H NOCHEAYIOIEeH
€ro 04HCTKOIA; c60p 3epHa B GyHKep, 8 He3EPHOBOM YacTH ypoxas (Coo-
MBI H NIOZIOBH) B KOMHUTeNb. KpoMe ykazaHHo# 6a30BO! TEXHONOTHH,
TIPUMEHAIOT TAKKE 0YEC PACTCHHI BMECTO CDE3AHHS M PaCTIPENCICHHE
HE3ePHOBOM YaCTH - YPOXasi 110 IOBEPXHOCTH TOJIA B PAXTHYHEIX BADHAH-
Tax — B3MENBYCHHEM H Ge3 M3MeNbyeHUst. BMeCTO KonHHUTeNs HHOTAA
MCTIONB3YIOT TPAKTOPHBIH MPHLUEN € KY30BOM GOMIBUION BMECTHMOCTH.
Ipsamoe KombatHMpoBaHKe HanGonee HPeKTUBHO Ha HE3aCOPEHHBIX
Y4aCTKax ¢ PABHOMEPHO COPCBUIHMH HETIOJICTALIMU PACTEHUSIMU NIPH
BIAXHOCTH 3epHa 10 25 %. OHaKO IPH HEOGXOAMMOCTH NPAMOE KOM-

[€ HCTTOJIB3YIOT M B GoJiee CIOXHBIX YCNOBHSX, Hat
COOTBETCTBYIOIMM 0Gpa3oM paGoyHe OpraHb. . .

Ipu pa3nepHOM KoMGalinupoBaHun (IByxdasHoM criocobe y6op-
KH) CTeONIM NPEABAPUTENLHO CKALMBAIOT M YKNAKBAIOT HA NoJe B
BAJIKK BaJIKOBOM XaTKoi (mepBas ¢pa3a), KOTOphIe MOAGUpaloT nocie
THPOCHIXAHHSA Yepe3 YETHpE—IIECTh AHEH 3epPHOYGOPOYHEIM KoMbaii-
HOM M OOMOJIaYHBAlOT IO ONMCAHHON BHIIE cxeme (BTopas (asa).
JlaHHEU cTI0CO6 2¢dMpexTHBEH IPH YGOPKE 32COPEHHDBIX YIACTKOB C He-
DAaBHOMEDHO ~CO3PEBAIOLMMH  BRICOKOCTEOENBHBIMH ~ PACTEHHSAMH,
CKJIOHHBIMM K TioNieranmio. IIpeumyiecTso ByxdasHoro cnocoba —
BO3MOXHOCTb Hayasa yGopKH Ha 4...12 JHeik (B 3aBUCHMOCTH OT MeCT-
HBIX i’c:lonuﬁ) paHblIIe, T. €. IPH BOCKOBOM CIEJIOCTH 3¢PHA BIAXHOC-
ThI0 25...35 %. OCHOBHOE yC/IOBME NPUMEHEHHS 1ByXda3Horo criocoba
yGOpKH — HAJIM4He COOTBETCTBYIOIMX MOTOXHBIX YCIOBHH VIS CBOEB~
DEMEHHOTO TNOJCHIXAHHSI BAJIKOB, B NPOTHBHOM CIyd4ae HEUIGEXHEH!
BBICOKHE NOTEpH ypoxast. OGBIMHO C y4ETOM ITOTOMHbIX YCJIOBHIA IpaK-
THKYIOT KOMGMHMPOBAHHOE n&uueﬂel-me ofoux croco6oB yGopku B
C/IeAYIOIUX ngfnopmmc: 80 % npsiMoe ¥ 20 % pa3jiesibHOe KOMOGaii-
HuposaHue B HeuepHoseMHoii 3oHe; 30 u 70 % — B IloBomkse; 35 u
65 % — Ha CepeproM Kagkase (v 70 1 30 % B 6oiee CIOXHSIX 1TO-
TONHEIX ycIoBusX); 50 1 50 % — B CHoUpH.

He3epHoByIo 4acTb ypoXasi yGMPAIOT C LeBIO HCTIONB30BAHMS HaA
KOPM XHBOTHRIM I1QCJIE COOTBETCTBYIOMIEH 06paGOTKM | ISt TOACTHI-
KH COJIOMBI Ha XHMBOTHOBOIYECKHX (pepMax. 3aTpaThl TpyJa M JEHEX-
HBIX CPEJICTB HA YGOPKY HE3epHOBOM YacTH ypoxas B 2...3 pa3a BhILle

T Ha YOOPKY 3¢pHa.

JIaHHOM 3aJJAHMM UANOXCHB! METOAII PELICHUS! 3a/(aY, CBA3aHHBIX
C yGOpKOM TONBKO 3€PHOBOJ YacTH ypoXasd, Ha NpHUMepe NpSIMOTo
KOMOG3HHHMpOBaHHA MIICHMUB. ITONydeHHBIC MPH 3TOM DE3YJILTAThI
CINp3Be/VIMBHL U TIPH NO6OpPE BAIKOB 3¢PHOYGOPOUHBIM KOMGaHOM.

‘OCHOBHBIE arpOTEXHMYECKHE TPeGOBAHMSA TIPH NPAMOM KOMGai M-
gonam TIICHHUBL ONTHMANbHas NPOAO/DKMTENLHOCT  YGOPKH

...7 mHed (B cIOXHBIX ycnoBusx 10...15 nHed); BIaXHOCTb 3epHa
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[image: image4.png]14.:.17 %; yucrno pacTeHuit B dase ToHOM crieioctw 95 %; imcToTa
3epHa B OyHKepe He HIKe 95 %; MoTepy 3epHa 3a XaTkoi xo 1 % ana
TIPAMOCTOSYMX M 10 1,5 % IUIst TOMerNbIX X1e60B; MOTEPH 3epHa OT He-
JIOMOJIOTA ¥ C COJIOMOIk J10 1,5 %; IpobiieHne CeMEHHOTO ¥ IIPOAOBOIb-
CTBEHHOTO 36pHa COOTBETCTBEHHO 110 | 1 2 %.

ITpu npsiMoM KoMGaltHMPOBaHNM B KaueCTBE OCHOBHBIX arperaToB
HCITONB3YIOT 3¢PHOYGOPOUHBIE KOMGANHBI, TPAHCTIOPTHBIE CPEACTBA K
arperaTtsl JUISl TIOCIey60pouHOH 06paGoTku 3epHa. D peKTHBHEIE pe-
cypcocGeperalole arperaThl yKasaHHbIX THIIOB CJIE[yeT BEIGpaTh Me-
TONAMH, U3JIOXEHHBIMU B 3aaHUAX 4 1 8, HAUMHAS C 3ePHOYGOPOUHBIX
KoMGaiitHoB. TTonydyeHHbIe IMANa30HE! 3PPEKTHBHBIX 3HAYEHUI TIPO-
TCKHO# CNOCOGHOCTH 3epPHOYGOPOIHBIX KOMOAHHOB [Ty opy.... /T, x TIPH-
BeJIeHbI B TabmuLie 16.2 B 3aBUCHMOCTH OT YPOXAWHOCTH 3epHA ¥ [UTH~
HBl roHa. Tlepsas 1mubpa nHama3oHa COOTBETCTBYET ONTHMAIBHOMY
3HAYEHMIO TPONYCKHON croco6HOCTH KoMBaitHa IT;; op O MHHUMYMY
TIpUBENEHHBIX 3aTpaT C, — min, a Bropast uM¢pa — KOMIPOMHCCHOMY
3xauernmio’ [T, TpomyckHo#t crocobHoc mpu Cpy = 1,05 Cymins
obecneunBpalollieit Goee BEICOKYIO IPOM3BOIMTENBHOCTD.

16.2. ] ONTUMATLHLEX H KOMI] umi ) ocofmocTH
Jpanasonst poe pnu-r,r.:ux :n:. IPOmyCKHOR Cme

TIHana30HH: MpOMyCKHBX CocOGHOCTER, Kr/C, TpH yposkattocTs, 1/
2 1 :

5 T 5

Jmana roma, M

6,
1400 64..10,2

TpeGoBaHusiM' pecypcochepexXeHUs ¥ BEICOKOM TIPOH3BOIUTEILHO-
CTH COOTBETCTBYIOT KOMGalHEI, NpONycKHasi CMOCOGHOCTb KOTOPhIX
HAXOJMTCA B NEPBOJ TONOBMHE KAXMIOTO JMana3oHa TaGmmusr 16.2,
TIpH HOPMANbHBIX YCIOBMAX PaGOTH. CNOXHEIM YCIOBMSM' YOODKHM,
BKJIIOYasA HENOTO/ly, HEXBATKY KOMGaiiHEpOB M IPyTHe HeGnaronpusT-
HBIe GaAKTOPBI, COOTBETCTBYIOT KOMOAMHEI C IIPOITYCKHOM CrIocobHOC-
THIO BO m-opoi TIONIOBHHE KAXKIOXY THatTd30Ha. YCIoBHS yGOpKH Cie-
JIyeT BEIGHPATh C YIETOM MECTHBIX IPUPOIHO-IPOM3BOACTBEHHBIX OCO-
GeHHOCTell WIM B 3aBACHMOCTH OT BHJIa TI6C/IEYGOPOYHOH 06paboTku
3epHa (cM. Tabir. 16.1). YcnoBus, pu KOTOPHIX TpebyeTcs Cylilka 3ep-
Ha, CNeMyeT pacCMaTPHBATh KAK COXHbIe. KOMOaNHEI, BHIGpaHHbie 110
KOMITDOMMCCHOMY BapHaHTy PELLIEHHU, T. €. C TiponyckHoii cnécobHo-
CTBIO BTOPOH IIONIOBMHBI JMana3oHa, * 0GNaNaloT NMOBBIIEHHON (Ha
30...40.%) NPOM3BOMMTENEHOCTBIO MMPH YBENMYEHHBIX (10 5 %) ripyBe-
JHEHHBIX 3aTparax IT0 CPABHEHHMIO C MUHMMATBHBIMH Cy min. C'ydeTomM
M3IOKEHHBIX 0COGEHHOCTEH HEOGXOMMMO BBIGPATh COOTBETCTBYIOLIHIA
adbexTHBHBIN KOMOHH U3 TabiMuki 16.3.
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[image: image5.png]16.3. OcnoBisie NaPAMETPH OTEIECTBEHHMX 3ePROYGOPOTHLIX KOMGalHOB

ﬂpmwcx&gg Wiwpnita | oger | Opem | Momntoons | KoHETRYK-

Kom6aftn 6ynrepa | komuurens | mawrarenn | MO
KoMbaftna | e wacca
T krfe B | YoM QM| Ny kBT |
KI;})’-M (npuuen- 2.3 35 26 i 1,4;2 3580
Hoi . ;
«Ennceit-900» 4, 2,5 - 59 6250
K3C-3 ; 4, 2,5 60 5700
; § 18 10090
k] 107: 8060
«JIoH-1200» 6 12 125 11500
«Enmcett-1200» 4,5 106 9400
(uByxGapabanHiit)
«[I0H-1200B> 6 14 118 11710
«[oH-1500A» 6 14 162 12830
«nlg;-mo. (poop- 6 14 206
HBIl
CK-10B (potoprmiit)  10..12 6;7;86 6 14 isa 14875

KIIACCH HCTIONB3YEMBIX TPAKTOPOB. g

HomuHaspHbIe NPOIYCKHbIE CrIOcOGHOCTH KoMbaitHoB /T, B Tabmu-
1€ 16.3 COOTBETCTBYIOT CIEMYIOIMM HOMUHATBHBIM YCTOBHAM PaGOTHI:
TIpAMOCTOSIIIAA MIIEHWLA NPH BJaXHOCTH 3epHa 15...18 % u macce
1 3epeH 40 T; UMHa cpe3aHHbIX crebneit 70...90 cM; 3aCOPEHHOCTh
110 5 %; OTHOLIEHNEe MAcCHl 3¢pHa K Macce conomsl 1:1,5.

PacueTHylo UIMpHHY 3aXBaTa XaTKh KoMGalHa ONpeieisioT No
bopmyne

e
B =——8m 16.1
> = Olvu(1+5,) ash
T21€ €, — KOMDHLMEHT HCTIONL30BAHHA TIPOTTYCKHON CTIOCOBHOCTH KoMGaitHa; v — pa-
604as CXOPOCTL ABIKCHHS KomGaliHa, M/C; ¥ — YpOXalfHOCTb 3epHa, T/ra; §; — OTHO-
1EHHE MAaCCH HE3CPHOBOH JaCTH YPOXasi K MACCE 3¢PHA.

TIpu6/IDKEHHO MOXHO NPHHSTH CPEHHE 3HaYeHHs &, = 0,8, & = 1,5
TIPH CKO] mprxenns v = 1,7... 2 m/c. Ilo paccunraHHOMY no Gop-
Myze (16.1) sHavenmio B, u3 Tabanun 16.3 BLIGHPAIOT COOTBETCTBYIO-
LLIYIO XaTKy ¢ KOHCTPYKTHBHOM! MiMpHHOI 3axBaTa B,. Ha 3ToM 3aBep-
1maercsi BH60p 3¢dpeKTHBHOTO JUIsl 33IaHHBIX YCJIOBHIA 3epHOYGOpOY-
HOro xoM6aitHa.

JNanee cnepyer BhGpaTh 3PGHEKTHBHBIE TPAHCIOPTHBIE CPEACTBA
JUisl NEPEBO3KM 3PHA OT KOMOAIHOB, BKIII0Yas TPY30BHIE aBTOMOOIWIM
M TPaKTOpHMi# TpaHcnopT. TIpH NMpPouMX paBHBIX YCIOBMSAX HauGonee

"KTHBHBI aBTOMOGWIM-CAMOCBAJIBI, TAK KaK JUIsi HUX He TPeGyloTcs
CHELMANLHBIC PA3TPY3IOUHBIE YCTPOACTBA THIIA ONIPOKMILIBATENEH, He-
06xonMMBIX Uist GopTOBEIX aBTOMOGMNEH. TpaxTOpHEIA TpaHENOPT 60~
Jiee 3gupeKTHBEH TIPH PACCTOSIHMAX NEPEBO3KM IEPHA 10 5 KM B CHOX-
HBIX AOPOXHBIX yCA0BMSX. JUIS IPY30BhiX aBTOMOOMIIEH, BXTIOUas 60p-
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[image: image6.png]TOBBIE M CaMOCBANHI, ONTHMANbHBIMH 110 MHHUMYMY TDHBEAEHHDBIX
3aTpaT ABIAIOTCH CIEAYIOLMe coqcral-mx paocrommu nepenoam 3ep-
Ha lr " rpy:onom-eMHocTn erl <5 m, I=
=510 kM, Qrangm= 57, I, ?"m,% T,I,—IS a0k,
g,‘ =65 1,1,‘?"‘ 20.. 25m no B 30kM, Qo =
= ')‘ T f = 30..40 KM, Opiope = ST
Ha ocnonamm TPHBEJICHHBX NAHHBIX W3 Tabanusr 16.4 MoxHO
BBIGPaTh 3PPEKTHBHOE TPAHCMIOPTHOE CPEACTBO C HOMHHAIBHOM TPy~
30n0aBeMHOCTbIO Oy, OTBeHalOWEH YCIOBUIO Oryy 2 Orsiopt ¥ 6pa.mioﬂ
WIM KpaTHO# Macce 3epHa B GyHKepe KoMOaitha. I1moTHOCTh OyHKep-
HOTO 3epHa MuIEHULKI paBHa 0,6...0,83 -r/u’ pxu — 0,63...0,78; srume-
Ha — 0,55...0,75; obca — 0,4...0,5 T/M B pacyerax MOXHO NPHHSTH
cpcxmne 3HAYCHHS TUIOTHOCTH H3 YKa3aHHEIX MaNa3oHoB. ByHKepHoe
3€PHO SABJIAETCA IPY30M I1EPBOTO KJIAcCa MPH KO3POHIMEHTE HCTIONb-
30BaHH#A IPY30NONBEMHOCTH k; = 1 (36PHO OBCa CYMTAIOT IPY3OM BTO-
poro kiacca npu k. = 0,85).

16.4. Ocuosaibie DAPAMETPM TPARCHOPTHMX , HCHOLIYEMMX N3 HepeBo3Ke Jepaa
or
L= . Mo | MeC
‘TpaHCIOpTHOE CPEACTBO noew- | Xy30m mwu - | pmoro
woors | S e
QT . My, XE
Bopmoesie aemosmobunu
TA3-52-04 2,5 3,86 4x2 55,0 2520
TA3-53-12 4,5 4,71 42 88,3 3200
3UNI-130 6.0 50 42 1103 4300
3M1-433100 6.0 60 42 1360 5500
KamA3-5320 8,0 6,0 6x4 154,60 7080
AsmonoGunu-camocearss

TA3-CA3-536 3,5 5,0 4x2 88,3 3750
TA3-CA3-3507 4,0 5,0 4x2 84,6 3840
TA3-CA3-4509 40 50 &2 920 360
3UN-MM3:554M 55 6,0 4x2 1 l‘j.ﬂ 5125
KamA3-55102 70 7,93 6x4 154,5 8630
Tpaxmoputuii mpancnopm ’
MT3-80/82 + [ITC-4 4,0 5,0 4x2(4x4) 55,22 1700

MT3-80/82+ ATTC-4M-T85A 4,0  3,08.6,1 4x(4<4) 5522 1530
MT3-80/82 + 2IITC~4-887A 40 07 bated) 5522 1755
MT3-80/82 + 21ITC-6-8526 60 64  4a(dxd) 5522 2950

B Tabmuue 16.4 wist yno6crsa BHGOpa TPaHCIIOPTHBIX CPENCTB IIPH-
BEJICHK TAKKE COOTBETCTBYIOIIME BMECTHMOCTH: KY30BOB. MeHbume
noTepH BPEMEHH CMEHBI MMEIOT MECTO TIPH PaBEHCTBE BMECTUMOCTEH
6yHKepa KoMGaliHa M Ky30Ba TPRHCIIOPTHOTO CPe/iCTBa.

«TIpH_XOpOLIMX NOPOXHHIX YCIOBHSX B COCTaBE ABTOMOE3NCB MC-
TIOAB3YIOT TAKKE NPUMENH caeayoumx Tunos; TKB-819 ¢ aBromo6u-
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[image: image7.png]nem-camocBaiom 3MJI-MM3-554M (rpy3onoabseMHOCTS 5 T, BMECTH-
MOCTB Ky308a 6,4 M3, Macca 3050 kr); FKB-8527 ¢ asromo6unem-caMo-
cBayiom KamA3-55102 (rpy3omnoxbeMHOCTb 7T, BMECTHMOCT Ky30Ba
7,87 M3, Macca 4594 k).

Jins nocney6opoyHoi 06paGoTKH 3epHa B XO3AHCTBAX TIPUMEHAIOT
3epHOOUMCTHTENbHBIE arperaThl 3AB-25, 3AB-40 n 3AB-50, a Takxe
3ePHOOYMCTUTENLHO-CYIIIbHBIe KoMruiekcst K3C-25111, K3C-25B u
K3C-50 (tabn. 16.5). Arperar 3AB-25 ucrnonssyior B LlentpanbHo-
Yepro3semHoi 3oHe, IToBomkckoM, Cepepo-KaBkackoM H YpanscKoM
PpaiOHaX, OCTATbHBIE ATperaThl ¥ KOMILIEKCH — BO BCEX paOHax.

16.5. TpowssomeremuocTs arperatos A nocreyGopomol o6paGoTEn 3epaa
Arperar TIpOH3BONHTELHOCTS N0 JepHy 3a 1 4 pabors, T/4
3AB-25 50 (npuem)
25 (oumcrxa)

3AB-40 40 (oumcTxa)
3AB-50 100 (mpuem)

K3C:251 50 (mpuem)
K3C-25B 50 (mpHcm)

K3C-50 100 (npuem)
50 (ouncTxa)
40 (cywxa)

BrniaXHOCTb 3epHa IS IIUTENLHOTO XpaHeHH AOJDKHA GbiTh He 60~
siee 14 % npu HaMYMH coyﬂon TIPUMECH B 3epHE MIUEHULH 10 1 % u
1wiotHocTH 0,73..0,76 T/M°. Arperatst Tna 3AB npenHasHayeHsl WIS
nocey60poyHOit 06paboTKH (MpHeM, OYMCTKA, BpEMEHHOE XpaHEHHE)
3epHa C BIaXHOCTHIO 40 18 % 1 3acopeHHOCTHIO 110 20 %. 3epHOoOuMC-
THTENILHO-CYLIMIbHEE KoMIUtekchi Tna K3C mpenHasHauensr must
TIp1eMa, OYHUCTKH ¥ CYLIKH IIPOAOBOJILCTBEHHOIO U (hypaxHOro 3epHa
C LENBIO NOBENCHMS N0 YKA3aHHBIX PaHee KOHUMIMM JUIS XpaHeHHS.
TIpu BraxHocTH 3epHa N0 20 % MCIONB3YIOT TaKXKE ECTECTBEHHYIO
CYLIKY TTyTeM NEpeoNnaynuBaHus.

Bricokornpou3sonurenstbie arperatsl 3AB-50 1 K3C-50 pekomeny-
10T JUIS1 XO3SHCTB C BAIOBBIM CGOPOM 3epHa BeeX KyNbTyp Gonee 6000 T.
B nipezenax IaHHOTO 3a1aHMs MOXHO MCTIO/Ib3OBATh ArperaThi MEHb-
et npou3BouTensHOCTH THNa 3AB-25 n K3C-25 ¢ yyetom Buna 3a-
JlaHHOM TocneybopoyHo# 06paboTky 3epHa B TaGnuue 16.1. BoaMox-
HO C YYeTOM MECTHBIX YCNOBHi MCTONb3OBAHHE ATPETaToB M APYTHX
THIIOB.

Tlocne seiGopa 2ddexTHBHBIX pecypcocbeperalolmx 3epHoyGopod-
HBIX KOMGaH{HOB, TPaHCITOPTHEIX CPEJCTB M arperaTos Wis nocaey6o-
poyHO#t 06paGoTKM 3epHa HEOGXOIMMO MINOXHMTH OCHOBHBIE DEKO-

167





[image: image8.png]MEHIAWKH 110 MX KOMILIEKTOBAHUIO B’COOTBETCTBUM C OMMepaLiOHHON
TEXHONOTHEN BIONHEHUS PAGOT.

OGutee TpebyeMoe YMCIO arperaToB KaxIOro BHAA MOMYYHM: JI0
aHANOTHHM C NPENBINYIIMMHU 3aiaHusmu. CHavana 1o dopmyne (12,1)
PaccYHTEIBAEM HOPMaTHBHOE (B pacyete Ha 100 ra) uncio 3epHoyGo-
POYHBIX KOMOAItHOB M,y (C TOYHOCTBIO; 10 ABYX 3HAKOB IOC]E 3amsi-
Toi), a 3aTeM 1jo:dopmyie (12.8) — OKpyIJIEHHOE LIeT0e. YHCIO KOM-
GaifHOB /my 1S 1000 APYroy TUIoMIanu MoceBoB Fy 3ePHOBBIX KOO~
CoBBIX, KyAbTYp.. Kak yka3aHO paHee, ONTHMANbHas KaleHOAapHas
TIPONOGAKHTENBHOCTD Yoopku J = 5...7 nHeit. OQHAKO 1Py 3TOM Tpe-
6yercst GONBILOE YUCTO KOMEGAWHOB, IO3TOMY 30HANbHBIE UCCIEN0BA-
TENBCKME MHCTHTYTEI PEKOMEHIYIOT Clle/lyloltne 3HadeHus J: 6 mHe
s Cesepo-Kapkasckoro paiiona; 7 — juist Ilososxckoro paitona; 10
JTHEH IUIA BCEX OCTANBHBIX paﬁo}mn 3aTArnBaHue CPOKOB YOODKH CBSI-
3aHO ¢ GOMBUIMMHU NOTEPAMH chna Hanpumcp, JUISL O3UMON TIIUEHM-

LBl 3TH TOTepH: cocTaBnsior: 4,1 % npu [, = 4.7, 16,2 % npu Iy =
T 293 % Tow AL, = 17,30, Kdobumienrt nenonsaosarus
KICHIAPHOTO BPEMEHH YGOPKM MOXHO NpHHATH paBHBIM 0,9 s
HentpansHo-YepHosemHoro, IMoBomkckoro u Cesepo- Kanxaacxoro
paiioHoB M 0,8 1ist BceX OCTAIbHBIX PafOHOB.

l'lpomsonmenbuom 3epHOYGOpOYHOTO xoMSal’ma MOXHO OIpe-
JIENHTD TI0 popmyrne

Wi = koW (16.2)

1,
k““u(1+5c)"

bHOCTL KOMGajiHa B HODMANLHEX YCJIOBHAX, Ta/fd; -
B P S, e e
'y6opxu or HopMansHsX; /7, KHaA CNOCODHOCTL BHGPAHHOTO KoMGaliHa, Kr/c;
u — ypoxalHOCTh, T/ra (cu nﬁn IG l). T — KO3(PHIMEHT HCOAE30BAHNS BPEMEHH
CMEHH.

llJm SG OTHOUICHHMS MacChl He3¢pHOBOH JacTH ypom K Macce 3ep-
Ha MOXHO MPHHATH CPEHee 3HaueHHe 5, = 1,5.
O606iLeHHBIA TONPAaBOYHBI xoa(m)m.mem

ko = kykecknky, (16.3)

e ky, ke, ky, WaCTHHE NONpPaBoyHbe KOIPPHUMEHTH, YIHTHBAOIIME COOTBET-
CTBEHHO nnm:;vrsmuoﬂuwcu, 3aCOPEHHOCTD, nunemxmumyﬁnpm
KYABTYPH.

ana3oHaM BIaXHOCTM xnebHOM Macch 13..18, 18..22,

22 26 26 .32 % COOTBETCTBYIOT 3BaucHMs k,, paBHbie 1; 091 0,65;
0,5. Aauom'monpuaaco HHocTx 10, 20, 30, 40, 50, 60 % auaue-
Hulhcnezmoum 0,89; 0,84; 0,78; 071 0,69,057 Hpucpemuﬁu
TIOBRILICHHOM NOJIEIIOCTAX COOTBETCTBCHHO MpHHUMAeM ky = 0,85 1
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[image: image9.png]Ic,',0== 0,7. JUt 6e30CTON M OCTUCTOM MIEeHULB! MMeeM k= 0,8 M k, =

,9.

V3 npuBeNEHHBIX NAHHBIX CELYeT BHIGPATh T€ 3HAYEHMS MOMNpa-
BOYHBIX KO3(GHIMEHTOB, KOTOPbIE COOTBETCTBYIOT MECTHEIM cnmm-
aM. TIp¥ HOpMAaJBHBIX YCIOBHSIX paGoOThI CIeNYeT NMPHHATh Kog =
3HaueHMe K03DOUUMEHTA CMEHHOCTH Koy TIDU Mgy = 74 U Yy = 0, 96
cnepyrowwe: 1,14...1,71 — mis Hwepnoxm-xon 30HHI; 2,57. 3 14—
0xHo-CremHoit am-xu, 1,43...1,71 — Ypano-CubHpCcKoit 30HbI.

3HaveHns KOQQ)d)HllHCHTa HMCMOJb30BaHUSA BPEMEHH CMEHBI T MOX-
HO ‘BHIGPATH NO HOPMATWBHEIM JaHHBIM, TIPUBEJCHHMM B Tabnu-
e 16.6. DT 3HaueHHMs T NaHbI A5 T€X COYETAHMH JUTMHBI TOHA, YPO-
XaHOCTH M TIPOMyCKHOM crocobHocTH KomGalfHa, NpH KOTOPBIX
YAOBJIETBOPSIOTCS TPEGOBaHMS pecypcocGepeXeHHs M BHICOKOM Tpo-
M3BOIHTENBHOCTH.

16.6. 3uaveima Xo3ddHUNEHTA HCHOMLIOBANHA BPEMEHN CMERb

Ans 3eproyGopoTHX KomGalimos
T SHaIEAIA  TpH MpOTTYCKHOR CTI0COGHOGTH KoMBalta, KT/
s 0 s 0 10 12
Ypoacainocms 1...1,5 mfea
200 0,446..0,482 0,346..0,393 0,281..0,330  — - -
- ,425...0,457 0,365...0,402 0,318...0,357 - -
60) - 0,455..0,48  0,38...0,429 0,355...0,387 - -
800 —  0471.0491 0,418.0,443 03750403  — -
1000 - 27 014300452 0,388..0,413  — -
1400 - — 04530462 0422043  — -
Ypoxeaiinocm 2...3mjea
200 - 0,422..045 0,362..0,399  — - -
400 — - 0475..0,494 0,423..0,447 0,380..0407 =~ -
600 = 0,493...0,507 0,446...0,464 0,405...0,426 0,371...0,392 =
800 - 0,502...0,514 0,457...0,472 0,418...0,435 0,384...0,403 -
1000 - 7 0,464..0,477 0,426..0,441 0,393..0,409  —
1400 - —  0,472..0,482 0,435..0,447 0,403..0,416  —
Ypoxcaiinocms 4...6mjza
200 o = 0,421..0,435 0,378...0,394 = =
400 - - 0,460...0,468 0,422...0,431 0,388. -
600 - — - 0,473..0,479 0,437..0,444 0,404. -
800 - - 10,434 0,444..0,449 0,412, -
1000 - = ,483..0,487 0,448..0,453 0,417.
1400 - - 0,487...0,491 0,453...0,467 0,422... 0 427 0,4...0,408

Ha OCHOBaHMM NPHBENICHHBIX JIAHHBIX MOXHO PacCUMTaTh NPOH3-
BOJMTEALHOCTH 3pHOYGOPOUHOro KoMbaitHa W,,, a 3a-reu HMX HOpMa-
TUBHOE My M OOLIIee My TpeOyeMbiC YHCIIA. -
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[image: image10.png]HopmarueHoe (B pacuere Ha 100 ra) n,y ¥ o6uiee ny YUCHO TPAHC-
TIOPTHBIX CPEICTB PACCYMTAEM M3 YCJIOBMS MX B3aMMOCBSI3aHHOM IMO-
TOYHOH paboTHI C 3epHOYGOPOYHBIMU KOMOaltHaMu:

s W otk : M5 Wnitkeun (16.4)

M Wk Wik

Tpu npsAMEIX NepeBo3Kkax 3epHa OT KOMOaiHHOB (6e3 TeXHONOrHYec~
KOI0 KOMIIEHCATOpa B BUIE TMOJICBOTrO 36PHOTOXA MJIM. APYrQro HaKoMu-
Tess 3epHa) KO3ID(UUMEHTb CMEHHOCTH KOMGAIHHOB Keym X TPAHCIIOD-
THBIX CPEAICTB Ky y OTMHAKOBBIE: Koy T Keagne B APYTHX Ciyyasix ceny-
€T MCIIONb30BaTh KOHKPETHBIE JaHHbIe M3 X03siiicTBa, M3 paBeHCTBA
(16.4) BMAHO, YTO TIPH HAMYNH TEXHOIOTHYECKOTO KOMIIEHCATOPA Ie-
PEBO3Ka 3€pHA MOXET IPOAOJDKATHCS HOCHKE OCTAHOBKM . KOMGaifHOB.
Torma COOTBETCTBEHHO BO3PACTAET K¢y, TIPH MEHBLLIEH IOTPEGHOCTH B
TPAHCTIOPTHEIX CpeACTBaX. Bhirpysky 3epHa u3 GyHKepa Lienecoo6pa3-
HO NPOM3BOIMTL NPH OCTAHORJIEHHOM KOMGaliHe B 3apaHee HamedeH-
HBIX NyHKTaX. [Ipx 3TOM MeHbLie YRJIOTHSETCS MOYBa TPAHCTIOPTHBI~
MM CPEICTBAMM M MEHEE HAIpPsDKEHHON CTAHOBUTCS paboTta KomOaii-
Hepa. .

Ilpu Takoit ¢opMe opraHusanuu paGoTH POUBOLMTENLHOCTH
TPAHCIIOPTHOTO arperara

W, Quke Ok, i)

i U/ Veex tly Flpe

TA€ f, — OBILAK NPONOIKHTENLHOCTb LMK/IA TPAHCTIOPTHOTO CPE/CTBA, 4; f, — NPOJOA-
KHTENILHOCTD BHIPY3KH 3¢pHa M3 GYHKepa, Y; 4 — BPEMSA Pa3rpy3KH 3epHa, BKIIOUAA
B3BELIMBAHHE H OPOPMIICHHE NOKYMEHTOB, 4.

3naveHnst Qr, M k; IIPUBEJICHBI paHee, a PaCCTOSHUE . EpeBO3KH
3epHa OT KoMbOaiHa — B Tabmuue 16.1. CpeaiHsAs TeXHUYECKAs CKO-
POCTh ABTOMOGWIIEH Vrex MIPH TIEPEBO3KE 36PHA COCTARNSET NIPHMEPHO
28...32 KM/4 B 3aBHCHMOCTH OT THIIa aBTOMOGWISL M JOPOXHBIX YCIO-
BuiA. [Nl TPAKTOPOB C NPUIIETIAMH 11O OPOTaM BTOPOii KATErOPHHM pe-
KOMEH/IOBAHbI CICAYIOLIME 3HAYCHMSA Voe: 19; 23; 26 xM/u cooTser-
crBeHHO s MT3-80/82, T-150K u K- 1. o HOpMaTHBHHM ¥ cTa-
THCTHYECKMM IAHHBLIM MOXHO NMPHMHATb TakKke &, = 0,064, fay =
=0,12 u. Takum oGpalom, paBercTBa (16.2)...(16.5) ¢ yuerom apyrux
TIPMBENICHHBIX TAHHBIX TIO3BONIIOT ONPEAEHTh HOPMATHBHOE M 00Kiee
TMOTpeOHOEe YHMCNIO 3epPHOYOOPOYHBIX KOMOGAWHOB M rpa.choxm{blx
CcpezicTB.

'HOpMaTHBHOE n,,s M obllee n,s MOTpe6HOE YHUCIO arpera-ros
NS TIOCTeyGOpOYHOM 06paGoTKM 3epHa MOXHO ONPENENMTb N[O
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Mg Nathounts, | MsNotkounts
s (16.6)
Wikoua "2 Wikoua

Mayy =

rae W, — NpOH3BONMTENBHOCTD AYPETaTa, T/4; Kewa — KOXDOHIMEHT CMEHHOCTH arpe-
rata; € — x({a@m.mem, YYHTHIBAIOWMHA onuonpeueﬂnylo 06paboTKy 3epHa APYTHX
KYABTYD: € 2

3HayeHue W, MOXHO OTIDEAENHUTH C YIETOM coo’rnerc’raylomen yuc-
TOlt MPOU3BOAMTENBHOCTH 1, (cM. Tabn. 16.5):

W, = II%,, 16.7)
€ T, — KOSAMUMEHT HCTIONEIOBAHMHS BPEMEHH CMEHH.

Arperarthl pacCMaTpHBAEMOTO THIIA PaGOTAIOT -HENPEPBIBHO NATh—
CeMb IHEH, TOCIIE YET0 UX TOABEPTAIOT OYUCTKE M TEXHUYECKOMY 06-
ciyxusanuio. Mcxons u3 aroro B ¢opmynax (16.6), (16,7) MoxHo
TIpUGIIKEHHO MPUHATD Koy a = 3 M T, = 0,85. MOXHO MCIIONB30BATH M
Gosree TOYHBIE MECTHBIE JaHHbIE. npﬂ OTCYTCTBUM MECTHBIX OaHHBIX
MOXHO BhIGpaTh €, = 1...1,3.

B cocTaB y60pOYHO-TPAHCIIOPTHOTO 3BeHa BKIIOYAIOT B ONTH-
MAJIbHBIX TIPOTIOPIMSX 36PHOYGOPOYHBIE KOMOAHEI, TPAaHCIIOPTHEIE
CpE/ICTBA M arperarhl Ui nocieyGopouHoi 06paGoTku 3epHa, ¢ yue-
TOM YKa3aHHBIX PaHee NPEUMYIECTB IPYNNOBOr0 MCMONB3OBAHUS
arperaToB. BaxHeiilne u3 3THX npeuMyiuecTs — Gonee 3dppexTns-
HOE HMCII0Ib30BaHKE YGODOUHBIX M TPAHCTIOPTHBIX arperaTos, BO3-
MOXHOCTB YOOPKHM YpoXasi Ha KaXJIOM TIOJie NMOYTH B ONTHMAIbHbIE
cpgsnr (32 OIMH—TPH AH5) H OCBOGOXIEHHA €ro JUIs MOCAEYIOLIMX

B cocraB y60pOYHO-TPAHCTIOPTHRIX KOMIUIEKCOB BKNIOYAIOT fiBa-
TP YGOPOYHO-TPAHCIIOPTHEIX 3BEHA M 3BEHBS UL YOOPKM He3epHO-
BO#i 4aCTH ypoXxas, nociey6opouHo# 06paGoTKH MOYBBI, TEXHMYECKO-
TO M IPYTHX BUAOB OGCIYXMBRHHS TEXHUKH Y MeXaHH3aTopoB. B naH-
HOM 3a/IaHHM PACCMATPHBAIOTCA 3a[A9H ONITHMH3ALMH COCTaBa TOJBKO
Y6OpOYHO-TPaHCIIOPTHOTO 3BeHa M obecneyeHus ero 3(PpeKTHBHOMK

. Yucno, m KOMOaiiHOB B.3BEHE CliEAYeT ONPEALISTh HAa OCHOBA-
Hun popmyn (13.1) u (13.2) mpu [y = 1.3, Ty = ‘lq,#. =1,5u pa-
Hee TOJYSCHHBIX . 3HAYCHHIA TPOMIBOAUTENBHOCTH M. TUIOLAnU
nonst (cM. Tabn. 16.1). CHavana cnenyer npunsts J, = l H, ecmums5,
TO OCTaBHTDb 3TOT £POK yGopKH omHoro moss. Eciu ycroshe. (13.2) He
cobmonaercs, T. €. m>5, To cienyer npuHATh [y = 2 M T. i, Ecmn npu.
My =3 nonyueHo m> 5, 'rocnezwe'tcoc'ranmnnau Bonee yGopouHo-
TPAHCIOPTHBIX 3BeHbeB ¢ coGmofeHeM ycuoBus (13.2) H ONHO M3 HUX
paccMaTpHBaTh B MOC/EAYIOLMX pacyeTax.

GHCIIO TPAHCTIOPTHEIX CPEJICTS B 3BeHE (DK YTIPOLICHHOM BAPHaH-
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LAy . (168)
Wokeun

Ipu OTCYTCTBHM TEXHONOTHYECKOTO KOMIIEHCATOpa CAEAYET MpH-
HATD Kewm = Ko
OCHOBHBIM HENOCTATKOM YTPOIIEHHOTO pacyera No (opmyne
(16.8) stBsieTcs NpeHeOpeXeHne MOTEPAMU BPEMEHH M CPEICTB, CBS-
3aHHBIMA_C B3AUMHBIM OXWNAHMEM KOMGAWHOB M TPAaHCIOPTHBHIX
cpencts. B cBa3m ¢ 3TuM ¢ mosuumit pecypcocbepexenus uenecoot-
DA3HO ONPEJENUTh ONTHMAILHOE YUCO TPAHCTIOPTHBIX CPEICTB gy,
ofecrieynBaloLiee MUHUMYM TIOTEPh OT B3AMMHOTO OXUARHUS! Copmin,
TCTBYIOIUMIt KDHUTEDUi ONTUMATBHOCTH B o6lieM Ciyyae
HMeeT BUX

n=

. Cpn = myCp+ n, C,— min, (16.9)
e mg, K= CPENHEE YHCAO MPOCTAHBAIOUINX BO BIAHMHOM OXHIRHUH COOTBETCTBEHHO
XOMGAHHOB ¥ TPAHCTIODTHHIX CPEACTE; C,y, t‘7 — CTOHMOCTD | 4 MIPOCTOSt COOTBETCTBEH-
HO KoMGaitHa H TPaHCIIPPTHOTO CPEACTSA, P/4.

YT06bl HCKITIOUHT BIMSAHHE U3MEHYHBOCTH Cpm 1 C, B PHIHOYHBIX
YCJIOBHSIX, LENECO0GPA3HO NEPEHTH K OTHOCHTENBHBIM a3MEPHBIM
3aTpaTam: ,

Con =m,,%+n,, —Smin. (16.10)

Tlockomky 3nauenust C,, ¥ C, M3MEHSIOTCA IPUMEPHO TTPONOPLA-
OHAJILHO, TO OTHOMIEHHE Gy/eT OCTABATHLCA CTaGWILHBIM. Kpome Toro,
Cy 1 C, 3aBMCAT OT ONTOBHIX LieH KoMGaiiHa L[, M TPaHCTIOPTHOIO
cpencra I],, noaromy BMecto Bhipaxenns (16.10) Ha npaxTuke yno6-
HEE PacyeTH NIPOBOATE MO SKBHBANIEHTHOMY KPHTEPHIO ONTHMALHO-
CTH: )

Com =m,,%ﬂ-+n,—>min. 16.11)

TIpu 37oM 3Havuenus I, n L[, MOXHO B3ATD 3a N0GON ONMH ron.
Tipu orcyrcTBMM GoJiee TOYHHIX JAHHEIX NPHMEHHTENLHO K MECT-
HBIM YCHOBHSM MOXHO MCTIONB30BATH CPEfiHEe 3HaYeHHEe OTHOLIe-
uus I,/I,=2,53.

B3aMOCBsi3aHHYI0 paboTy 3epHOYGOPOMHEIX KOMOaHOB M TpaHC-
TIOPTHHIX CPEJICTB B COCTaBE YGOPOUHO-TPAHCIIOPTHOTO 3BEHa MOXHO
CUMTATH TUITWIHOA CHCTEMO! MacCOBOTO OGCIYXHBAHMS C OXHAAHH-
em. TTo3ToMy 3Ha4YEHHS My, M N, MOXHO OTIPENIEIUTH METOJAMH TEOPHH
MaccoBoro obcmyxusanus. Taxas 3allaua Npe/UTaraércs B KadecTe
CTyJieHuecKol NccaenoBaTeNsckol paborti Ha 6ase DBM.
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[image: image13.png]* [laniee MAIOXEH YNPOIUEHHEIA BAPHAHT PELIEHUS PACCMaTpuBae-
Mot 3amaud. TIpn 3TOM CHauana ompejensieM ONTHMANBHOE YHCIO
TPAHCTIOPTHBIX CPECTB [UIsi NIEPEBOIKYM 3epHa OT OXHOTO KoMbaiiHa, a
3aTeM, BBOS IONpaBOYHble KOI(PHULMEHTBI, NONYIaeM DE3yNpTaThl
ONTHMM3ALMH JUISt 3BEHA B LEIOM.

Kpurepuit orrrumansrocty (16.11) ipu m = 1 umeer Bux

5....=Pw%+no—>min, (16.12)

e Py, — BEPOATHOCTS NPOCTOS! KOMGAHHA H3-32 OTCYTCTEHs! TPAHCTIOPTHOTO CPEACTR
B MOMEHT 3aTIONHCHH GYHKCPa 3PHOM.

MeTonamu TEOpHM MACCOBOTO OGCITYXXHBAHUSI NIONYIHM

J 8 =1/[Hna+n(n—l)u’ +n(n—l)(n—2)u’+...+n(n—1)..]a"J; (16.13)

n.,=n—(1—Pm)(l+£], L6

TAe A — TeKyUIEe YHGNO TPAHCHOPTHEIX CEACTS; ¢ FA/|; A — MIOTHOCTS, WIH HHTEH-
CHBHOCTb, NPUOKTHSA KRXIOTO TPRHCIIOPTHOTO CPE/CTBA 33 3cPHOM K KOMGaiHy, 1/4;
W — MHTEHCHBHOCTB OGC/YXMBAHHA TPAHCTIOPTHBIX CPEACTB KoMGaiHoM, 1/4.

Be/IMYMHEL A ¥ 4 MOXHO pacc‘xyrrén 1o popmynam
1

iA=t, (16.15)

. tn

TIC fy, — CPEIHSAS NIPOLO/KHTENLHOCTb Pefica TPEHCTIOPTHOO CpeICTEA, 3 Iw— cpan:
HASL [PONO/DKMTENbHOCTE OOCHYXHBAHMA K IOM OJHOTO TPAHCIOPTHOIO Cped-
crBa, 4.

CpenHsist IPOJODKUTENBHOCTD peiica

- =v2_l'“"“' (16.16)
-

TIpu ycraHoBHBIIEMCs MpoLiecce yGOpKH

I
=1l 1) =1 st i 4 ) a1

TAE Mg — YMCNO GYHKEDOB 3epHA, BBIIPYXacMBIX B Ky30B TPBHCIIOPTHOTO CPENCTBA;
s — BPeMA 3aNOMHEHUA GYHKepa 3ePHOM, '; /, — BPeMsi BHITDY3KM 3epHa M3 GyHKepa, 4;
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[image: image14.png]-~ JUIWHA [YTH, MIPOXOAKMOTO KOMGAMHOM 3a BDEMS 3ArONHEHMUS GYHKEPa, M; V — pa-
451 CKOPOCTb KOMOAMHE, M/C; f, — YHCIO OBOPOTOB KOMGAHHA 33 BPEMS JaTONHE-
Hust GYHKEpa; f; — NPOJOKMTENBHOCTS OXHOTO NOBOPOTa KoMBaltHa, 4.

3HaueHHs Js, V ¥ Ny MOXHO ONPENENHTD U3 PABEHCTB:

10*Qqpvs
Jg=———316. 16.18;
" T BpBu (16.18)
o M
VOB Bu(1+5,) (16.19)
by .
=21, (16.20)

3HaYeHuA BMECTUMOCTH 0) a KOMGaitHa Qg, TUIOTHOCTH 3epHa
P, LIMPHHEI 3aXBaTa XaTKH B{, TIPONYCKHOM CMOCOGHOCTH KoMGaiHa

N XAWHOCTH ¥ M JUIMHB roHa L nipuBefieHbl B Tabamuax 16.2,
16.3. ME TOTO, MOXHO NMPHHATH CNEAYIOUIME CPEIHHUE CIIPABOYHBIE
JaHHbIE: KO3GhOULMEHT 3anoNHeHHs GyHKepa KomGaiiHa Y = 0,98; Ko-
3QOUIMEHT HCNONBIOBARMS KOHCTPYKTHBHOM IMMPHUHLL 3aXBATA XKAT-
xu B =0,96; oTHOIIEHHE MACChI HE3EPHOBOM' YACTH YpoXasi K Macce
3epHa 8, =1,5; K0a(hHUIMEHT HCTIONBIOBAHMUA ITPOITYCKHOMN CITOCOG-
HOCTH KOMGaitna €, =0,8; NPONODKMTENIBHOCTh BBIFPY3KH 3€pPHA M3
6GyHkepa 1, = 0,066 4; NPOLOIDKUTENLHOCTH ORHOTO NIOBOPOTa KOMOGaik-~
Ha = 0,5[47 9 ripu B, <6 M ¥ 1, = 0,0197 4 niput B, > 6 m. Kenarens-
HO TaKKe, YTOGBl BMECTMMOCTH ‘GYHKEpa M Ky30Ba TPAHCIODTHOIrO
CpefCTBa OBUTH MPUMEPHO OXHHAKOBBIMU IIPH g = 1.

Ha ocHoBarmy popmyn (16.15)...(16.20) 1 ¢ yderoM nmepeyncieH-
HBIX 3HAYEHMH BEIMYMH MOXHO ONPEACAUTD Ly, 1y M O = A/, TOCHE
Yero Ha OCHOBAHHH BHIPAXCHHH (1612)...([6'34) ‘paccYATATH ONTH-
MAJIBHOE YHCJIO TPAHCIIOPTHBIX CPEICTB Nopyy WIS OOCHYXHBAHUS O~
HOTO 3epHOY6OPOYHOrO KoMOaliHa. ONTHMANBHOC YHCIIO TPAHCHOPT-
HBIX CPEACTB WIS BCEro YGOPOYHO-TPAHCTIOPTHOIO 3BEHA MOMYIHM,
BBOJIS TIONIPABOYHBIH KOIPPHILMEHT:

Nopt = MNPy (16.21)

B 3aBMCHMOCTH OT umMcla 7 KOMOAHOB B 3BEHE MOXHO
ClefylolIMe CpefHME 3HAYeHMs TONpAaBOYHOIO KoddduumeHnra @
npum=1.2—¢=1;m=3—9,=0,83,m=4—¢,=0,75;m=5—
Qf =0,7. TloACTaBMB COOTBETCTBYIOLIEE 3HAYCHHE @y B .OPMYNY
(16.21), noNyIMM ONTHMANBHOE YHCIIO TPAHCTIOPTHBIX CPEACTB Mgy M1
BCETO 3BEHA.

Hanpuwmep, anst komGaitna CK-5M «Hupa» u asromo6mis TA3-52
Ha y6OpKe MIIeHMITH NPH BMECTHMOCTH GyHKepa KoMbaitHa Qg = 3 M3;
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[image: image15.png]BMECTHMOCTH KY30Ba aBTOMOGHIA Qyy = 3,86 M3; IT, = S Kr/c; &, =0,8;
ng=1; p=0,721/M%; v;=0,98; 5.=1,5; u=21/ra; L="500m; B,
=5M; B=0,96; 1,=0,01474; 1,=0,0664; f=5KM; Veex = 30 KM/u;
toas = 0,12 4 noyunm t,,I =0,483 4, £,, = 0,453 4, A = 1/0,453 =2,207y"!,
w=1/0,483=2,070u"!, a=2A/u=1,066. Janbueitee pemenue Ha
ocHoBakuy dopMyn (16.12)...(16.14) npu 1l,,/Il, = 2,53 BEnOMHWM B
Tako# rnocnenopatenbHoctn. IlpumeM ny=1. Toraa P,y =0,484,
o1 =0, Cpyy = 1,224, 3aTeM IpuMeM 1y = 2 U TIONYIHM COOTBETCTBEH-
HO Prg = 0,185 ngp=042, Cop=0,888. Tpu my=3 maitres
Pro, =0,0547, ny, = 1,168, C:,.,,;= 1,306. U3 nonyyeHHbIX pe3yibTa-
TOB CIIENyET, YTO MMyM 3aTpaT Z‘,,,,..m = Gy = 0,888 nmeer Mec-
TO TIPH Moy = My = 2, T. €. NIPH JIBYX aBTOMOGHIISIX. YMHOXHB 3T0 YMC-
JIO HA M K COOTBETCTBYIOUIMIA NONPaBOYHbIH KOIDPULMEHT @, BbI-
yucauM 1o dopmyne (16.21) ONTHMaIBHOE YHCHO TPAHCIOPTHBIX
CPEJICTB /LIS 3BEHA. .

Jina cpaBHeHMs TpebyeMoe YHCIIO TPAHCHOPTHBIX CPEACTB MUIA Of-
HOTO KOMOaiiHa HaliieM YIIPOLIEHHBIM METOLOM U3 YCIOBHS MX TOTOY-

HO¥ paGoThI:
n=ty/t, =0,453/0,483=0,94=1.

Taxoe CyleCTBEHHOE PACXOXIEHHE Pe3Y/IbTaToB OOBACHAETCA Npe-
HeOpeXeHHEM B YIIPOILIEHHOM BaPHaHTe pacdeTa HEW3BEXHBIMU NpPo-
CTOSIMM BO B3aMMHOM OXWIAHWM KOMOaifHOB W TPaHCHOPTHBIX
CPEJICTB M3-3a CIyYaifHOro XapaKTepa U3MEHEHHS JeHCTBYIONMX (ak-
TOpPOB, BKJII0Yasl YPOXAHHOCTh, IOPOXHBIE YCIOBHS, COCTOSHHE XJie6-
HOM Macchl  Jp.

Ipu onepaTHBHBIX PaCYeTax B KaYecTBe YITPOHICHHBIX MOKA3aTeNeH
paboTHI CHCTEMBI MaCCOBOTO OGCITYXHBAHMUS UCTIONB3YIOT TAKXKE KO-
UIHEHTE IPOCTOR KOMGAHHOB K., ¥ TPAHCTIOPTHBIX CPEACTB K,,, BbI-
YMCsEMBIE O popMynam E

ki = mo/m; ky = no/n. I 16.22)

l'[;;i MCTIONB30BAHHH B 3BEHE OJHOTO KOMOGaiHa (m = 1) ky,=m, u
Mo = Fimo-

1o Gpu3udecKoMy CMBICTY Ky ¥ K, COOTBETCTBYIOT HONSIM IIPOCTAHBA~
olMX KOMGaiHOB M TPAaHCIIOPTHBIX CPEACTB WM JONSM BPEMEHH HX
NPoCTOst. B CIIOXHBIX MOTOMHBIX YCIOBHAX MPH OrPAHUYEHHBIX CPOKAX
YOOPKH YHCIIO TPAHCTIOPTHAIX CPECTB ClIeAYeT OA6UPATh TaKuM 06pa-
30M, UTOGHI 3HAYEHHE K, GHUIO KAK MOXHO MEHBLLE IPH KOHTPOJIHpYe-
MOM K. Jinst yno6crea BeIGOpa 3¢ PEKTHBHONO COOTHOLIEHHST MEXITY Kpy
# k,, C y4ETOM MECTHRIX YCJIOBMI MOXHO IIOCTPOHTD rpaddMKH 3aBHCHMO-
creir (16.22) oT unCHa TPAHCIIOPTHBIX CPEACTS 7. MOXHO NpoaHaTH3u-
PPOBATb TAKOKe BIUAHHE Ha K, i k, BMeCTUMOCTH GyHKepa

Vnpomenubiii onepaTHBHLIH METOJ ONpeNeNeHA COCTaBa yGopou-
HO-TPAHCNIOPTHOFO 3BEHA METONAMH TEOPHH MACCOBOr0 OGCHYNKHBA-
HuA. JIOMYCTHM, YTO KaXMbli KOM6aiiH y60pOYHO-TPAaHCIIOPTHOIO
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[image: image16.png]3BeHa o6pasyeT NMpocTeiIuuit BEPOATHOCTHBIA NMOTOK TpeGoBaHuit B
BUJLE TIOPLUAH 3PHA, COOTBETCTBYIOLLHX BMECTHMOCTH Gyrxepa. [Tnor-

HOCTB NMOTOK2a
=1/ins, (16.23)

CpeZHIONO TPOZIOJKHTEBHOCTB 3aTIONHEHHS GYHKEDA fg nony M
C y4eTOM NPUBEJCHHBIX BhILIC 3aBHCHMOCTEI:

_ Qapvs(1+8;) (10*Qepvs y
e +[ e 1] (1624)

CyMMapHBlit TOTOK TpeGoBaHMI Ha 0GCITYXXWBAHHE OT BCEX i KOM-
6alifHOB 3BeHa B COOTBETCTBMH C TEOpME! MacCOBOro chlexmBaHun
GyAeT MpocTefillMM € TUIOTHOCTBIO

A= mhy = Mt (16.25)

MHTeHCHBHOCTD o60nyxmnax-mn 3THX TPeGOBAHHI KaXKIBIM TPAHC-
TIOPTHEIM CPEACTBOM

u=$=1/(21,/v,,,+t,+:_,)‘, (16.26)

A€ f — TPOAO/KHTENLHOCTS OHONO OGCTYXHBAHMA, Y.

EciM B MOMEHT 3anoNHeHHs OyHKepa He OKaXercs CBODONHOTO
TPAHCIIOPTHOTO CPENCTBA, TO TPEGOBAHME NOMYYACT OTKA3, YTO COOT-
BETCTBYeT BHITPY3Ke 36PHA B TEXHOJNOTHYECKMH KoMmeHcatop. Cieno-
BaTeNIbHO, HMEEM CHCTEMY MACCOBOTO OGCIIYXHMBAHHMS C OTKAa3aMH, OC-
HOBHBIM TNoKa3are/ieM (GYHKIMOHMPOBAHMA KOTOPOH ABNSETCS BEPO-
SATHOCTD 0TKa3a B 06C/y>XXMBaHUH

FPo=—F,, 621

THe B — YHCAO OGCHYXHBAIOLIMX TPAHCTIOPTHHIX CPEACTB; & =A/j; P, — BEPOATHOCTH
‘QRHOBPENESIHOTO IPOCTOR BOEX TPAHCTIOPTHADK CPECTS H3-38 OTCYTCTRMS SATIONHCHMA
YHKepOB.

3nauenue P, MOMYYHM HA OCHOBE TEOPHH MAcCOBOTO OOCIYXHBA-
HMA JUISL CHCTEM C OTKA3AMH:

2 n
B, =1/{1+%+“—.+...+%} (16.28)





[image: image17.png]Sajasdst MPHEMAEMOE LISt 3ANAHHEIX YCIOBUH 3hdEKTHBHOE 3HAYE-
HHE Pory 5, MOXHO ONIPEAEIHTD IPEKTHBHOE TPeGYyEMOE YHCIIO TPAHC-
TIOPTHBIX CPE/ICTB 1, B 3BEHE. Pt

B¢ PEeKTHBHOCTD NAHHOTO METONA PAacyeTa MOXHO lné)onepm Ha
OCHOBe paHee NPUBEACHHOTO NpuMepa’c KoMbaitHom CK-5M «Husa»
¥ aBToMo6uIeM I'A3-52 nipu Tex e MCXOMHBIX naHHBIX. ECTM npuHATS
YMCI0 KOMGAHOB B 3BEHe m=3, TO Ha OCHOBAHMM 'BBIPAXEHWH
(16.23)...(16.26) monyumM: fs =0,4174; 1,6=0,5194; X=7,1944"};
u=19274"! ‘a=a/u= 3,"?2. 3ajaBIIMCh BEpOSITHOCTHIO - OTKA3E
Porxs =0,05, MOXHO Ha ocHoBaHMM dopmyn (16.27) 1 (16.28) ¢ yue-
TOM 3HAYEHHS 0. HAWTH 3(bQPEKTHBHOE YMCIIO TPAHCHOPTHBIX CPEICTB
ny 3a1aBas TIOC/ENOBATENEHO BO3DACTAIOLIME IHAUEHNS 7, nang-inm
npu n=1 P,=0211, Py, =0,788; n=2 P,=0,0855, Pyr, =0,595;
n=3 P,=0,0491, P, =0.425; n="4 P, = 0,351, Poy = 0,384; n=3
Py=0,029, Ponc=0,175; n=6 P,=0,067, Py =0,0981; n=7
P, =0,0248, Por =0,0497. Taxum 06pasoM, 3HaueHMIo Py, =0,05
COOTBETCTBYET YMCJIO TPAHCIIOPTHBIX CPECTB B 3BEHE N, = 7.Ha OCHO-
BaHUM AHANIM3A MONYYEHHBIX PE3yJBTATOB MOXHO Bl:lgpa'l'b W pyrue
BapHaHTHl peweHus. HanpuMep, eciu npuuath Pory,=0,1, To 3¢-
(EeKTUBHOE YMCIIO TPAHCTIOPTHBIX CPEJICTB COCTABHUT N,= 6.

Tlocnie onpenenenys YMCa TPAHCIIOPTHBIX CPEACTB My M COOTBET-
CTBYIOILETO 3HAaYEHUs BEPOITHOCTH OTKa3a Py, , HEOGXOIUMO UL MC-
KIIIOUEHHs! NPOCTOS KOMOAHHOB paccumTaTh TpebyeMylo BMECTUMOCTh
MEXCMEHHOTO TEXHOJIOTHYECKOro KOMIIEHCATOpa {4y, M3 BHIPAXEHMS

T,
P =2 Q1o =100 o P, (16:29)
ms

Tae Yy ~— K03OUUHEHT 3AMONHEHHS KOMIEHCATOPA; %5 — YHCAO GYHKEPOB 3¢pHa, Ha-
MONIOYEHHOTO OIHUM KOMGAHOM B TeYeHHe pabouero NHs.

Torna TpeGyeMasi BMECTUMOCTh MEXCMEHHOTO KOMIIEHCATOpa

O = MTokeunSsY¥e Pors (16.30)
Yxlms

MeXCMEHHBIN KOMITEHCATOp XapaKTepU3yeTcsi TeM, YTO 3EPHO U3
Hero BBIBO3AT 110CTi€ 3aBepLIEHUs paGOThl KOMGaitHa 10 Havana cieay-
ouero aboyero JHA. )J)'(ﬂ PAacCMOTPEHHOrO BhbIllie IIPUMEpPa TIpH
m=3, To, =74, kam=1,5, Qs=3M, Yg= =098, fns=0,4174,
P.,,K,,=0,55 nonyauMm  Qy,, =11,331M> npu Macce 3epHa
My = Q, g?,( =107.TIpy Pore,=0,1 mo chopmyste (16.30) Haxomum
Qm=2f,~ M M Mo =20T C MeHBIUMM' YHCIOM TDPAHCIIOPTHBIX
CPEACTB M, =6. OOHAKO CO3NAHME MEXCMEHHBIX TEXHONOTMYECKHX
KOMITEHCATOPOB Takke CBA3AHO C ONpe/IeNeHHbIMH 3aTPaTaMH, TI03TO-
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[image: image18.png]MY B KaXIOM KOHKPETHOM CIy4ae CleAyeT HAXOAUTb pecypcochepera-
TOLHMA KOMIIDOMHCCHDIA BapHaHT COBMECTHOIO MCIIOJNI3OBAHMS 3¢p-
HOYGOPOYHBEIX KOMGAI{HOB, TPAHCIIOPTHBIX-CPEACTB H KOMIIEHCATOPOB.
B KauecTBe MEXCMEHHBIX KOMIEHCATOPOB C YYETOM MECTHBIX YCAPBHH
MOXHO HCIOJIB30BaTh PAIIMYHbiE GYHKEPHI Ha KOJECcax; TPaHCHOPT-
Hbie TPHLETIHI, NONIEBLIC TOKM M ApyrHe eMKocTU. Buibop addextun-
HOTO BapHAHTA HCIIOJBIOBAHMA MEKCMEHHBIX KOMIIEHCATOPOB C yde-
TOM MECTHBIX YCJIOBMH MOXHO PEKOMEH/IOBATh B KA4YECTBE TEMbI CTY-
JBEHYECKON MCCIeNOBaTeNbCKOR paboTel myrem ananmu3a Ha DBM
JIeHcTBus Beex $aKTopos.

1, CleRy1olast BaXHasl 3a11a4a — 06ecTieYnTb 3PPEKTUBHYIO B3AUMO-
CRA3aHHYIO paGoTy KOMOaifHOB BCEX 3BEHBEB C PaHee BRIGDaHHBIM ar-
peraToM I nocney6opouHo# o6paboTku 3epHa. B cBa3u ¢ 3TUM He-
06XO0IMMO OTIPENENUTE YMCIIO KOMOANHOB 1,1, 06CTYXXMBAEMBIX OJHMM
TakuM arperaroM. IIpy YIIPOLIEHHOM pacyeTe 3HaYEHHE M,y MONYIHM
10 aHaNIOTHH ¢ dopMyiamu (16.6) npu e, = 1:

LAY 16.31
Wbtk ¢ )

Bonée TOUHBI pe3yNIBTAT MOXHO MONYYHTb METOLAMU TEODHH Mac-
COBOTO OGCTYXUBAHHSI C Y4ETOM BEPOSTHOCTHOTO TTOTOKA TPAHCIIOPT-
HBIX CPeICTB, IPHOBIBAIOIIMX C 36PHOM OT KOMGAliHOB Ha MYHKT IMOC-
Jiey6opouyHolt 06pa6oTku. IHTEHCHBHOCTH (ILTOTHOCTD) 3TOTO MOTOKA

My =

MWt My Qep¥s.
M= (16.32)
Ok Orkitns :
"l (CXKYTO! uz MG -
rfnm fon — ow‘:m npm:l K BPEMCHH MEXy um:pm";u:’n THA mnc';oy;;;_

TOXBEMHOCTS HCTIONB3YEMBIX mucnopmux CpencTs, T.

TIpu 310M MOpIMS 3epHa ¢ Maccoi Oryk; COOTBETCTBYET OTHOMY
Tpe6OBaHMIO Ha NOCey6OPOYHYIO 06paGOTKY C HHTEHCHBHOCTBIO

IR A
' Qrukec”

THC fyy — nj IBHOCTD NOCIK ol I6OTKH 3epHa OIHOIO
fna c.p:{nmpmlmlxmwl jey60podHOi obpal P}

(16.33)

B3anmocesi3aHHyi0 paGoTy 3epHOYGOPOYHBIX KOMGafHOB M TpaHC-
TIOPTHBIX CPEICTB BCEX YOOPOUHO-TPAHCIIOPTHBIX 3BEHBEB, a TAKXKE ar-
perara wist noweyGopquoﬁ 06paboTKu 3epHa MOXHO PaCcCMaTPUBATh
KaK CHCTEMY MacCOBOTO OGCHIY)XHMBAHMS C OTKa3aMH TIO aHAJIOTHH C
BoipaxeHnaMH (16.27), (16.28) nipH n=n, = 1 K 0y = Ao/My.

178





[image: image19.png]B nasHoM citydae 10N na CliefiyeT NOpa3yMeBaTh JUCIO 06CITyXH-
BAIOLIMX arperaTos JJis mocicy6opo4Ho# 0bpaGotku 3epHa. Bepost-
HOCTH Py 4 OTKA3a B NIPHEME TPAHCTIOPTHBIX CPEJCTB C 3¢PHOM M Py,
TPOCTOA arperara Wi Nnociey6opoyHolt 06paGoTKH 3epHa PacCYMTHI~
BaeM no GopMynam

M p o M
P Hu'l‘_"“-‘ (16.34)

OTKa3 NONYYaloT Te TPAHCTIOPTHHE CPE/CTBA, 36PHO KOTOPRIX He
MoxeT GHITb 06pabGoTaHO cpa3y Nocie pasrpy3Ku. lorza pasrpy3ky
TIPOM3BOJIAT B PE3EPBHYIO EMKOCTh, HA3hIBAEMYIO TEXHONOTHYECKHM
KOMITCHCATOPOM. BMECTHMOCTB TAKOrO KOMIICHCATOPA Qy; HAXOIMM H3
PaBeHCTBA

Qut =Gk Py = O P,

omxa

IR Zg) — YMCNO KY30BOB 3PHa, HAMOJIOYECHHBIX ONHMM KOMGaiHOM B TeYeHHe paotc-
TO IIHA; /ng — BPEMsi 3RTIONHEHMSA Ky30Ba TPAHCIIOPTHOIO CPEACTBA, 4.

3HaYeHNe f,, g MOXHO BHDA3UTH Yepe3 BPEMs 3ATIONHEHNA GyHKepa
KOMGAIHA 1,45 Y3 COOTHOLICHNS: .

tng _ OnkiWo _ Ok

s WaSePYs™ QePYs '

TAE Yya = 0,98 — KOIDHUHEHT HCTIOMEIOBAHMSA BMECTHMOCTH KOMIIEHCATOpa. -

Ha ocHoaHuy pacyeroB 16 ‘bopMyniam (16.32)...(16.35) mMoxxo
obecrieunTs 3hdHEKTHBHYIO B3aMMOCBS3aHHYI0 paGoTy Beex YOopouHo-
TPaHCII 3BEHBEB M ATPEraToB MU TIOCAeY60poyHOit 06paboTk
3epHa. Harpumep, A B3auMOCEs3aHHON paGoOTH IBYX 3BéHBEB IDH

1=8 u3 xoMGaiHoB CK-5M «Hupa» u asromoGuneit TA3-52
(Qrk; = 2,5T) ¢ yueToM panee NPUBEASHHEIX NAHHEIX TIONYIHM:

W, =25-0,85=21,251/u; A, = 16,244 w~!; p, = 8,547;
Porea = 0,656; P, = 0,343; Q, = 396,45,

Ha ocHoBanun ¢opmyn (16.32)...(16.35) MOXHO pewnTs M oGpaT-
HYIO 3a1aJy ONpe/eIeHUs BO3MOXHOIO YHCJIa KOMGaHHOB my), 06CHy-
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[image: image20.png]KHBAEMbIX OJIHUM arperaToM. JUIA TIOC/IeyGopoyHOM o6paboTku 3epHa,
C Y4eTOM BMECTUMOCTH €T0 GYHKEpa /1S BpEMEHHOTO XPAHEHUS! 3ePHa
Qg x, TIPUHSB Qy, = Q. YINYGNEHHBI! aHANM3 TTOTYYaeMbIX 110 Gop-~
mynam (16.31)...(16.35) 3aKOHOMEPHOCTEH C ¥ETOM BOIMOXHOTO JAA-
TIa30Ha M3MEHEHMsI IEHCTBYIOWMX (HAKTOPOB M BMECTHMOCTH OyHKepa
KoM6aitHa Qg MOXHO BBITOJHHTS Ha 6asze DBM B xauecTse cTyneHuec-
KOM HOCIIeI0BAaTENBCKOM PaGoThI.

NanbHeiimee moBbieHre 3(@PEKTUBHOCTH paboThl yGOPOYHO-
TPAHCIIOPTHOIO 3BE€Ha NOCTUIaeTCs 3a CYET COOTBETCTBYIOILEH MOAro-
TOBKM I10/Ie# ¥ NPABMJIbHO OpraHU3allMi ABHXEHUS arperaTos 1o 3a-
roHy. [lonrorosxka monei npeaycMaTpHBaeT ux oGKAIUKBAHHME MO Kpa-
AM, Pa3GHBKY Ha 3aTOHbI C YYeTOM BEIGPAHHOrO Croco6a ABMKEHHS M
TIPOKJIAAKY Pa3rpy30YHbIX MAaruCTpajiel NPUMEHUTENLHO K NPAMOMY
xoM6aituuposanmio. Ha rosix wimHo# roxa a0 500 M peKOMEHIYIoT
KpYroBO# Crioco6 ABHXeHMsT KOMOGaiHOB OT NepudEPUH K LEHTPY HO
HaNpaBleHHIO XOIa YACOBON CTDENKH, C YYeTOM BBITDY3KM 3epHA U3
GyHKepa B JieByIo CTOPOHy. IIpy [nnHax roHa 6osee 500 M IpUMEHSIOT
C1oco6 IBHXEHUs Bpas3Bail (3aTOHHBIN) MO HATIPABIEHUIO XOJla Yaco-
BOM CTPEJIKH. ; ¥

CxeMsl YKa3aHHBIX CNoOCcO6OB IBIDKEHUS U ‘METONbI OmnpeleieHUus
Pa3MepOB 3aroHa TMpPUBENCHBI B 3aiaHuu 5. IIpu 3TOM KaXIblit KOM-
Gaiti fomkeH paGoTaTh Ha OTAETBHOM 3droHe. Mecta BRIIpY3Kil 3epHa
13 GyHKepa KomGaiiHa ciieayeT onpeaesifis B 3ABUCHMOCTH OT COOTHO<
LIeHUs] MeXAY UIMHON ToHa L W JUIMHOMN TyTH ls, PACCYMTAHHON MO
%opmyne (16.18). Ecn /s X L TO 31O BEITPYXAIOT Ha KOHIIAX 3aT0HA.

1 GOMbLUMX JUIMHAX TOHA NPOK/AANBRIOT PA3rpy30YHbIe MATHCTPa-
T B BHIE NMPOKOCOB LIMPHHOM 6...8 M TIOMNePex JUIMHbI TOHA TAKHM
06pa3oM, YTOGHI 3epHO BHITPYXaTh Ha 3THX NMpoKocax. Braronaps 3ro-
MY YMEHBIIAETCS XONOCTOM npober l1_‘Ipam:nop-mmx CPEICTB TIO TIOMI0
TIpH MeHbileM yrutoTHeHuM npuskt. [Ipu L=1,5 [ u L =2 | TpeGyer-
51 OIHH NMPOKOC COOTBETCTBEHHO Ha, zaccmm-mu 0,5 s ot oHOro Kpas
3aroHa ¥ no cepenmHe 3aroxa. Ilpu L = 3 J; Tpe6yiorcs asa npoxoca u
T.A

Heo6xomumo rpadudeckit #306pasuTh pa3GUBKH TQIIA HA JATOHBI U
CXeMBI IBIXGHUs| KOMbaHa. i R s

4ecTRO PAbOTEI 3epHOYGOPOTHOro KOMbAi{Ha B YCTOBUIX XOISTi-
CTBA NPU NIPAMOM KOMOAIHIMPOBAKMY OLCHUBAIOT CAILHEIM CHOCO-
©0OM B COQTBETCTRMM C mmm%uu 16.7.. .

s [ «

16.7. Pesymard Gaamsoh w ecTaa pyGoTel 3eRUOyGoOpoTHLX KoGailuon, |
T ‘oMGatkposan
I . Verompaoms
e Graronprrraie [ wedmarommmme | ™™
‘O6uwwe norepn 3epHa, % 2 b i Ho ‘3

>
1
Swan





[image: image21.png]arens + Yonoms pabori o
* GraronpusTIe ‘HeGnaronpisTHLC :
Grenue 3epua, % Jlo 2 02 1
Heo # Bonet 2 Bame 2 0
3acopemiocTs GyHkep- o3 Jlo 3 g
HOTO 3¢pHA bonee 3 . Bonee 3, (]
BuicoTa CTepHH CoOTBETCTBYET TPEGOBAHMAM 1.
He cooTsercTsyer TpeboBaNMIM [
Vxnanxa Koren TIpAMOMHHeHHas 663 HapymeHMs HOPME 1
He C HapyuenueM GopMbl 0

Bawiam 8, 9 COOTEETCTBYET OLEHKA $OTIHYHO», 6, 7 — «XOpOIIO»,
4, 5 — «y[OBIETBOPHTENILHO», 3 U HUKE — «HEYNIOBICTBOPHTENBHOY.

Tloxasatenmu KadecTBa paboTH 3epHOYGOPOYHOro KombaliHa Npu
TIpAMOM KOMGalHMPOBaHMM MOXHO TTPHHATH 110 ONBITHEIM WM CIIpa-

Orér. Pe3yibTaTh pacueToB st yno6cTsa onepaTHBHOIO aHATH3a
TIpeACTaBuTH B BUze Tabmuupl 1.4. Ilo BceM NMyHKTaM 3alaHMs 3anmM-
CaTh BHBOMIHL. . R

3apaunmne 17

ONTUMU3ALIUS YEOPKM KYKYPY3bi
HA 3EPHO M HA CWIOC -

Lleas 3ajauMs — OCBOMTH COBPEMEHHBIE METOQb ONTHMATLHOIO
TIPOEKTHPOBAHUS OCHOBHHIX TIPOM3BOJICTBEHHBIX IPOLIECCOB MO Y6op-
K€ KyKypy3hl KAK Ha 3¢PHO, TaK H Ha CHJIOC.

3azanRs.

1. Bummcars w3 Tabmans 17.1 ncxnmmemmenoooommy
IOlIEMY BADHAHTY JANAHMS.

2. Bu6pats 3Mexmm-me TEXHONOTHH YOOpKH KyKypy3s Ha 3epHO
M Ha CHNIOC.

3. A3N0XMTH OCHOBHHIE arpOTEXHAYECKHE rpeﬁonl-mn

4. Buibpars sdpdexmnnrne pecypcocheperalonme arperarsl W Aath

6. OTpe/ieMTL ONTHMANLHKE COCTABRI 0-TPAHCTIOPTHHIX
3BCHBEB M 06CCTICIHTD MX. 2dpeKTHBHYIO . .
HINIOXHTH KOHTPONS Ka4cCTBa paboThl KyKy-

(OBONILCTBEHHOIO H TEXHHY(
YEeHMS. 10 KyKypy3ul conepxat 60...80 % xpaxmana; -10.:.14 % Gen-
KOB; 6:..8 % XupoB, a B 3apoxniue — no 40 %. B npouecce nepepabor-
KM H3 36PHA KYKYDY3Hl NOJNYYAlOT MYKY, KPYNy, XJIONES, KOHCEPBH,
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