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OLUAAL XAPAKTEPUCTMHA PABOTH

AxTyanbHocTh pabory. OmHOMt MB OCHOBHEX TEXHOJOIMYECKHX oneps-
yuit NpM COPTOBEX MOMOJIAX TMUEHANH HA MYKONMOJbHWX 3aBOfaX ABAAGTCHA
cenapupoBaHke MPOMEXYTOUHHX MPONYKTOB MO ROGLOTHOCTH.

fonyuersse B 1poHecce KpynooCpasopaHus NMEOMEXYTOUHHE [pOAyXTH
nepepafoTku aepha (Kpynku), pasiMuawscA ke TOALKO MO KpyMHOCTH,
HO ¥ MO MAOTHOCTH X 23POAKHAMHYECKHM CBOMCTBEM, XapaKTepuayoniM
OTHOCUTENIbHOE cOlepanne BHAGcnepma K 00GAOuex.

CocpevesHNe KOHCTPYKLMM CHTORECK, Deand3ywiHe npouecc cCenapw-
poBaKMA KpYrox Nno [oCpOTHOCTH, UMEWT DAL CYNECTBEHHEX HefoCTar-
KOR, TayuX Kax Oolbilafd 34HMMaeMas MPOM3BOJCTBEHHAA MJioweds, He-
LIOCTATOUHAS NpPOM3BOAMTENbHOCTh, 3HAUMTENbHWE yledhHne 2heple- H
MATEDpHANIOEMKOCTH .

SHauy.enbHyH BRAAN B DPASBMTHE TEOpPHM W MPAKTHKY CenapHyoparus
CHOyUMX NpOAYKTOB BHeciM Takue yuewwe kak Asgees H.E., Uopruu-
ckut B.B., Jporaiun K.B., 3auxa .M., Henowwsuu#t E.A., lerpy-
coB A Y., Tanvenxo A.B., leumunorcxuft B.M. u apyrue, ofHako uccie-
I0BAHKD TIpoliecca oﬁoraueﬁus NpoOMeRyTOUEEX NMPOAYKTOB NO HoGpOTHOC-
TH NOCBAWEHO HE3HAUMTEsNbHOE uucao palor.

Heswcoxan a®fexTHBHOCTs NPUMEHAEMNX CeNapUpyouMX MAW¥H BO MLO
roM onpeneasercA caabuMm NMHAMKYECKHUM aoanaﬁc?suém ¥xX patioumx op-
raHoB Ha ofpabaTwnaemwpe NpOMERYTOUulNe NMPOAYXTH nepepalorxu 3epHa

Onuuv #3 myTefl unTercuduKaiun Tponecca OCOraweH#A LPOMERyTOY-
HYX NPONYKTOS nepepaCoTkW BepHa AENAGTCA BMOpanMoHHOe Bo3feficTens
H& NPOAYKT B COUETAKMH C BOCXOAAWMMA BOSLYWHHMM NOTOKAMK.

Leab paGory ~ nopwmenne SPPeKTHBHOCTH K. NMPOUSBOAUTENDHGCTH
npoyecea oforayera Kpynox crnocoGoM BUOPONHEBMATHUECKOTO Boajel-
cTéuA W paspaloTka ycTpoicTea IJA €ro OcyrecTBJeHHs.

[locTapnenHas Les olpefeania Clenyoude S87aUM! FaspaNnoT&Th 3IK-
cnepuMeHTanbHEA ofpaset] suCponHeBMATHUECKOrC CenapaTopa (BIIC) ¢
acnupamoHHOR Kamepofi ¥ palcuuy OpraHoM, COBEPIADEHM CMORHES
fpocTpaHcTEeHHHe Koaefaiua; o6oCHOBATH OCHOBNWE GAKTOPH M yuia-
HOBUTL WX BoammocBaab ¢ adPerTUBHOCTLO U MPLASBONUTENBHOLTLY [P0~
yecca oforameHds KpYNoR; MCCAeNOoBATh BAMAHHE KUHEMATHUECKUX, re-
OMETDHUECKMX M 83pOaMHamMuyeckux napamerpos BIIC wa rexHosornuec-
ryw 5¢PeKTMBHOCTL ¥ NpOU3BOSMTENbHOCTH fpomecaa olorameHus KOY-
NOK; MOAYUMTH MATEMATHYECKHE 32BHCHMOCTHM Mporiecca BHOpONHABMATY-
YEeCKOro CeNAPMpOBAHKA KPYNOK M HA MX OCHORE orpeneik. o6nacTi
onTuManbHyX SHauetuft farTopoR; peapafoTaTh WCXKOMHEE NAHHWE DA
MpoexTULOBAHUA ONNTHOTO ofpadna BIIC ans oforsmsiis HpONEXYTOUERX
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HpOLYKTOR nepepaéo’mu SepHa, Ha OCHOBAHWH KOTOpHX chDeHTHpUBBTb,

USTOTOBUTL ONMWTHEH O6pasey BIIC, ucnurate ero s NpOHBBOACTBEHHNX
YCHOBUAX M OLEHHTD TEXHHKO-3KOHOMUUECKYD SHheKTHBHOCTE.

Hayunas wosuska. Yerauossena LesecoofpasHocTs ¥ BCOKas addex-
THBHOCTH BHODONHEBMATHYECKODD CenapHpOBaHUA MPOMEXYTOUHNX NPOLYK-
105 nepepaborTyu 33pHa ¢ yenbD MX oboramerus, JAKADUADHARCA B Mo-
BHIUEHHM KAUBCTBA OCOTANEHHEX KPYTOK, CHHFEHWY 3HenroncTpelnexns
B 3-5 pas, ymeHbmens MaTepHancerkocTy B 3-U pasa mo CpaBHEHUY ¢
Cyaiscrayogyn weronamd. llonyueny MATEMATHUECKHE BABACHMOCTH &NEk-
PaTHO ONMCwWBAKNME Nponece BUOLONHEBMATHYECKODO CeNapUpOBaHHA Npo-
MEXYTOUHHX NPONYKTOB W NpoBegen ux KOXRuecTseHHUA anaius Ha SBN,
Onpeneseny ontumanbuye SHadenws napametpos BIIC B 2s.sucumocty or
BAMARGUX Ha HaX dawrtopom. OSochosaw TexHONOTMueCKudt pemum ofora-
QEHIA NPOMEeRYTOUHEX NPONYKTOB NepepatoTk¥ 3epHa NpPU COPTOBEX No-
HOJSE MEeHKNE C NpuMeHeHnen BIIC.

lpaxTuueckan wewscers PE3AV3ayusi pesyisTaToB paGoTw. Ha oe-
HOBAHHH PE3yJIbTATOB WCCABNCBAHWA NoNyYeHy UCXONHWE NAHIHE NAsH
fipoexruposutims BIIC ucnoassyemora mas 000rauelns NpoMexyToYHEX
NponyxTOB nepepaGoTku sepua ¢ UCDIo/ib30BaAHMenM BuOpaimit paGouers
UPraHA B COUETHRMM C BOCKOHAUHM BOsayuheM norokoM. PaspaGoran
BIC nns oforagenus NPOMEXYTOUHEX NMPOLYKTOB ¢ HCHOJIb30BAHAEM Bl
PALMOHHOTO BoafeficTeun Ha o6palarwpaesuil TpPCAYKT B COUBTEBHUE ¢
BOCXONAWAM BOBAYWHEM NOTOKOM (A.c. ¥I763052; A.c. KIB30293). Pe-
KOMEHOOBAHE ONTHUMAAbHUE Perinb. BHOPOAHe BMATHYUSCKOTO cenapuposa-
HUA NPOMEXYTOYHNX NPOAYKTOB NepepaboTkA . SepHa NWeHMIL.

llpouanoncisentwe uenyranus BIC MOKB38NM BHCOKME TEXHWKO-3Ko- |
HOMUUECKUE NOXA3ETEAN NpyH cOoragenti NPOMRyTOuLEX HpONyHTOR.
locturnyra yreBepcanvhocers BIIC, nosacascyas UCITOAb30BATE @r0 nipu
MUHHMOLHON OOBeMe TeXHOAOrMuecKory PEryIMpOBaHUA RIA ofpatorky
PASIMYREX [DORYKTOR, AOCTHNHYTA CAMOOUMCTKA CHTa, HCKIOY4augero
HEGOXCMUMOCTE MouMeHeRks CaoKix OUHCTHT@NLHEX yoTpoficTs. Paapa-
CoTana cXema TeXHCAOTHGBCKOrD fiponecca COPTOBOrO NOMORA NEGHKGY
3 XAeCONeKapHYD MyKy ¢ npumenoHHem BIIC.

AnpoGanus paboTs. UchoBHue DESYALTATH WMCCepTALcHHol patory
AOKAANELANMCE HA HAyuHEX Ko:ufepexmumx TpOFecCcopCKO-NPenoiABATREE-
ckoro cocrasa O1HIT me. M.B.Jlowonocosa (r. Oneces, 1990...1931
r.r.), sz ¥ Beecomossf ¥onderenunn "Mexanura cunyunx marepuasos”
P. Upecea, 1991 o, , wa sbunsfiiof 52- o mayunoR Konfepennuu, noo-
Baweruoll S0-verwn OTHN 7p . Oxecca, 1992 r.), ue Gayunol gosde-
pengn Juwpsacurera "BynspR as moc”, Tenay, Pyssms, 1993 r,

;bjggggg;gmifggggggfgg. fio wavepnaga: ARcceprarponiiod pafiory
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ONyGAMKOSBHO BOCeMb cTaTelt W NoayueHw fiBa 4BTOPCKMX CBULETELb-
cTha. _

Crpyxtypa u ofbey paGotw. [Mccepraumornas pafoTa COCTOMT K3
EB@N8HKA, TPeX raas, BWBONOB, CHNKCKA JMTEPaTypH, BKADvapwero 167
HanveyoBauu? v 32 tpunowenuit. PaCora uasoxera Ha [27 CTpaHHuAaK
MAWAHOMUCHOrO TekcTa, copepmut 38 pncyukes u I8 ratamy. B npwao-
KeHUAX TpUBefeHy TaliKuN, NMPOTOKOA NPOM3RCICTBEHHNX uenwTaHuf,
KOMUK 2BTOPCKUX CBUILTENbCTH.

ha_saugury swHocsiTes:

060CHOBAKKE 1185eC006PaBHOCTH HCTIOA=30BaHKA BUGpOnNHeBMATH=
YBCKOTO CeNAapUPOBAHUA MPUMERYTOUHEX MPONYKTON AR NOAWWEHMS HX
RoOGpoTHOCTH

pe3yabTaty uccAe 0BAHUA (MBHKO-TEXHOAOUMUBCKHX cpRofcTB fpo-
MERYTOUHL'X MPOAYKTOBR NepepaSeTKu Sepea;

Pe3yIbTATH MCCHENUBAHAA BINRHUA KUHEMATHUECKMX U ABPONMHA-
wHueckux $aKTopos Ha TexHozoruuecxyn s¢PexTUBHOCTL W NpOU3BONHK-
T@JILHOCTb BACPONHEBMATHYECKOTQ CeNapUpOBAHKS KOYMOK ;

pesynbTarH MCCAENOBAHHA Texxonoruueckodl sfpexTiBHOCTA M Mpo-
M3RONMTENBHOCTH BHODOMHEBMATHLECKODO CenapupoBaHia NMPOMeRyTOUHKEX
NponyKTOB mepepaloTxy 3epHal ,

000CHOBAHME® TEXHUKO-DKOHOMAUECKON a¢¢ex?nanocrn WCMNoMbE0Ra~
wua BIC ua npennpuntuax MYKOMOJBHOR MPOMWULIEHHOCTH.,

b OFMEKTH # METOMH HGCTE/OBAHA

dns. Wecaenobani: BHSPONHEBMUTHYECKONO CeNupUpOBaHNA, B KauecT-
B8 OOBEKTOR UCCAEROBAHUA Owau aquaHu NPOMEXYTOUHKE [PONYKTH he-
PepadoTiu 3epHA: KpyNHas, CDOHAA W MENKAA KUYMKM. Ykasauiive fipo-
AYKTH NOJYUEHH HA aTane Kpynoo6paloBamuA B HpaHoM npoLecce B npo-
KOBOLCTBOHHHX YCAOBHAX. @uaxno-rexuonornuacaue-cpoﬂcrna BHODAHHBX
06BeKTOD HCCASNOBAHAA ONPENENAAM MO mefcrryoquy T'OCTam u ofmenpu-
HATHM MeTOLUKSM. : : ’
" B yeaosuax BufpontesmMaTiueckoro BoanelicTriA SHAUATEIBHO Hake-
HAOTCA (MIKKO-MEXAHUUECKHE 2BORCTBA CHIYUHX PONYRTOR, B YACET~
HOCTH SHAUNTEJLHC NOBWUASTCA AMHAMUKA WX pacchoeHns. B peayns-
TaTe JTOTO PEIKO YMEHBNASTCHA COMPOTHRIEHUE YACTHI MPOAYKTE OTHO-.
CHTRNbLHOMY CMeleHNE, BodefcTeMe vero Gonee MHTEHCHBHO NpOTeRanT
DAPOTORUTEALHEE NPOUGCCH CENADUPOBAHHS - COPPerauvA W chgTu@ﬂ-
KATWA, ;

0 8HAYMTEJBHEX BOIMORHOCTHX UHTEHCHTMRAINM HPOUSCCoB Cenapupe-
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BaHWA CHIYUWK [POAYKTOB C MOMOWBK BHGPALIMOHHOIO po3feicTBUA QTME-
yaerca B paGorax Emexwana H.H., Toprurckoro B.B., 3auxu ILM.,
Mepio W.T., Merpycoea h.l., Ueuunosckoro B.K. ;

lonokiUTEeNbHYE PedyibTaTH BHOPALMOHHOTO poajeficTBuA Npeponpe-
QenuIH BHOOp 9TOTO METCHA B COUETAHHH C BOCXORARHMM BOBAYHHLM TO~
TOKOM JUIA OOOI'aWeHns NpUNeKyTOUHBX TPOAYKTOB nepepaGoTKH 3epHa.

O6o6uan HaxomieHipl onuT B OGAACTH paspadorT 4 aufpanuoHHON
TeXHUKH W TpHMEHeHHA BHOPONHEBMATHYBCKOPO ceNapHpoBaHuA CHITY UK
HEOIYKTOB, C YUueToM ocoGennoctefl ux UanKo-TEXHOAOTHUBCKIX
csoficrs, paocpaSoran BIIC, copepxauuil paCounlt opray konycHolt fopmu,
yeraHopieHHwit Ha yTpYIMX BAeMeHTax M cosepumapuyll cnoxHue Npoc-
TpAHCTBEHHWE NBUXelus, achupalmontyn Kamepy ¢ BO3AYXUOTBOLAMH
pOCTIONOXEHHHMH 10 €€ OKPYRHOCIH. Konerpyxrusnas cxeva BIIC npen-
crapnena Ha puc. I.

e
b

L

Puc.l. HoHCTpyHTHBHAA CXem2 BHOpPORHEBMATHNECKOTO cenaparops;
I - npuendyi harpydox; 2 - renacKonyueckan Tpyta; 3 - yseln
iaveRaEMil curay 4 - oWTo; D - pubpatop; 6 - npymnha; ¥ - Bal BMO-
praropu; 8,186 - RoHyoHne ntnfnnxu COOTBETCTREHHO NAA NpoxonoBoh
i

LAONORO &Eaunuﬂ; 2 - rubkuh nas; 10,20 ~ munlyckHue narpyoku: Il-
noRwMiHEKCERE vada; 12 - seurpmmonHeid naTpyCok; 3 - acnApatMon-
pan wamepa; 14,16 ~ coorsercrieino vepxini i numindll nefanancyi

17 - crewupa; 18", wybra; 19 - aay nomuMnmukoro yasa.
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‘Ha 0CHOBAHWM NPERBAPUTEARHEX MCCJENOBaHMA K YCTAHOBAGHMA 33a-
WMOCBA3K AKTOPOB, BIMADGMX Ha Mponecc BUGPONHERMATHUECKOrO Cé -
NapupoBaHMA, noayuveta GyHKIMOuSABHAR 3ABUCHMOCTb, OTPOXAVNAA BAM-
AHME YNpABAAGMHX HE3ADHCHMEX NEPEMEHHHX HA KPTEpUH BHOpOMHEBMA-
THUECKCTO CENapUpOBANYA.

B xavecTpe KpUTeDWeB, BWOPANM KOMIAGKCHE MOKA3ATeNb, XapaKTe-
pMBYeNH!l OTHOmEHWEM OTHOCHTEJBHOrO KOJAMuUecTsa NpOXOJ0BOTO MpOAYK-
TA& K OTHOCHTEAbHOMY CHUreHMn ero soubiocTd (E), crensHb CHUXEHMA
S0IBHGCTH MPOXOROEOrn Tponykra (4Zg) ¥ MPOMIBOAKTEALEOCTH (@). C
yuerom (MKCHDUBAHHOTO SHAUGHHA Yria HAK.OHA CHTA, yria B3AHMHOrO
pACNONOKEHNA AeGAIGHCOB M TOPO, UTO QHIMKO-TEXHONOTHUSCKNE cBof-

CTPa NPONEXYTOUHWX MPOLYKTOW OCTADTCA HEHOMSHHEMK B TeueHAe 3K -

chiepyMeHTa, NaHHAA BaBMCUMOCTh NpSACTABIAETCH B cAeuynmeM Bule

15,154»‘?=f7”iaﬂu%Gk,FQQtJJ'

rae /e, M- Maccs COOTBETCTBOHHO BEPXHEro ¥ HuXHEro metansHcoB;
{d¢ - paavep OTREPCTHA CHTA; {4 - cropocTh BOCXORAWEro BOSAYWHOO
noroxa; «) - uacTOTa KoxeGawnl pacouero oprakia.

JLis MCCAeROBak¥A TexHojorinueckolt s@fexTUBHOCTH U MPOUIBOIATEAb-
HOCTH BHODOIHEBMATHUECKOTO CENapMpOBAHMA NPOMEXYTOUNWX NPCAYKTOE
NpUMeHHIH MeTO] MATEMATHUECKOTO MAAHUPOBAHUA U aHAZA3a SKCNepH -
menra. B peayisTaTe MpOBENEHHOrO aHanM3a 0CHOBHEX (YHKIPIOHANBHEX
sapncuMocTefl BHODOMHEBMATHUSCKOrO CENADHPODAHUA C YUETOM METOM-
QECKOr0 NOMXCAA K KCCASMOBAHMO JBHHOPO NpPOURCCA YCTAHOBAGHO, UTO
ocHopHEME (aKTOpamMH, CYTIECTBEHHO PAMADWHMH Ha rexHodorHyeckyn sf-
dexTHBHOCTD OOrameHHA LPOMEXYTCUHNX MPOAYKTOB, ABAADTCA KACCH

| BOPXHOrO W HMEHEro NO0aNBNCCB, DASMGD OTBEPCTAR CHTL, .CKODOCTE

BOCXOLA28I0 BO3AYMHOTO NMOTOKA W UACTOTA xonefauuft patouerc opra-
Ha. Onmum w3 BamHwx $aKTopo fpouecca BHOPOTHEBMATHYECKOrC cemna-
PHPOBEHHA NPOMEXYTOUHUX MPORYKTOB ABAAETCF CKOPOCTb BOCXORANErD

BO3JYNHOTC NOTOKS B BOHE CErSpHCTOBANMA. CropocTs BOCXORAmEro BO3-
AymHOTO NOTOEA B BO3AYXOOTBONEX BIiC onpengnnaﬁ METOAOM PABHOBAJH-

XWX naomagefl, K3 YCAOBRA HePAIPRAHOCTH MOTOKE.

Jna xaxuof fparumu nojsepraemofl cenapHponaxin, C YueToM ¥X

 RpYHOCTH, NAOTHOCTH M SOJBHOCTH, YCTAHABAMBAGTCA COOTBETCTRYD-

quf BosaysHuM pemuM. /1A XpyMHOR KPYoNs CKOPOCTH BOCXORAUWEro BOd-
nymsoro moroxa (Yar) eapruporan » mpesesax 0,80...1,20 w/c, aza
cpenued kpyarn - ¥ae<0,60...1,00 w/c, nas wenxof xpynku - ¥ =0,40
,..0,80 w/c, WCXoR7 ¥3 CHOPOCTH BUTAKMA OCOACUSUHNX YSCTHY 36pHA.
C yueToN XOTWAOTSA OCKODHNX (MXTODOR, BFMAUEAX FA TEXHONOTH-
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ueckyn apfexTHBHOCTD M NpPOHSBOAHTEALHOCTL 3MGPONHEBMATHUECKOTOD
cenapMpoBaHisA, MCNoAb30BAJH Oau3Kkull No ceoilcTEAM K [-ONTUMAibHO-
My, nasus Xaprau BTOpOro NopAfKa AAA naTH ¢axTopos.

LA uccaefoBanus npouecca BMOPONHEBMATIIYECKOPO CENnapHpoBaHMsA
NpOMERYTOUHEX NPOAYKTOB, Pa3paboTaHa SKCNEPUMEHTaAbHAR YCTAHOB-
Ka, sxacuyaouyas BIC, nopuo, HapcenapaTopHull GyHKeD, BEHTUAATOD K
OCAKNADARYO Kamepy. B 5aBMCHMOCTM OT KpPYNHOCTH .. OMEXYTOUHEX NpO-

AYKTOB NPHMEHAJN MSTAJUTKAHHEE ¥ KANPOHOBWE CHT2 COOTBETCTBYDMHX
pPasMepos.

PEQYALTATH MCCIE/OBAHKMA

Hocrenosako BaNAHME HUHEMATHUECKMX W BBPOIMBAMHUECKHX faxTo -
poR Ha Texnosoruueckyo s}feKTHBHOCTE W NPOM3BORMTENBHOCTH BUOPO-
NHeBMATHYBCKOrO CeNnapHpoBaHus.

Ha puc. 2 npuaeneHy 8aBUCHMOCTH BAHAHWA MAcch BEPXHETD U HHE-
Hero pyeGazaHcoB Ha Texuonoruueckyo sffeKTHBHOCT: ¥ NPOM3BOAUTENb-
HOCTb BHOPONHEBMATHYECKOrO CENapupoBaHWA cpefsHeR Kpynku.

El 13 ‘ E’ al’
s0ed ﬁ'w z& _ ¥ [ sced| ar/y
1, 3600 80 [ I.]Moo
1,1 3200 70 < L1 4000
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G 35 &c: G’MCum - e a.: 874":5101 3
Y/ W 1 i
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Puc. 2.Duwpiine MBCCH BEPXHEIO W HWKHEI'O BECANAHCOB HA TeX|io-
Aol Hueckys offekTMBHOCTL W NPOMBBOAUTeNbHOCTh oboramenns cpel-
Hell kpyniu: Q—npaueeo,nwre.ubﬂcei‘b (@); O -rexnoaoruveckan o eg-
riesocTe (E}V A -oTHOCHTeNbHME BNXOA NpOXogoBOro nponykrs ( i
V -OTHOCHTSNLHAA 30JbHOCTH NPOXVAOBOPO Npopyrra ().

Ha npusenentux sapucamocTell AMENO, UTO ApW OSOTOuSHMM cpenHed
EPYItd, yBeJHUBHHd MACCH PepXHero BeCRIaHcA HpMBOIAY X CHWXeHND
rexiosoriueciol sddexiustoery u nossmeino npousBoNKTeARHOCTH. [lo-

0 -
0,35 0,10 0,156 0,20 0,25 /s ar
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prwande eddextupHocTH oloragenns cpefHel XKpYNKH NPOHCXOUMT B WH-
TEPBANe MIMEHEHHA MACCH HumHero nefaiaHca of 0,06 no 0,I5 ur.
llasiHefimes ypeaMueHHe MACCH HWEHEro fefanaHca cnume 0,15 wr npr-
BOMUT K CHAKGHWD Texuoaornuyeckol addexrusnocry. lipn eTou npousso-
AMTRALHOCTL Npoyecca oborameina cpeanell Kpynky yReAUUMBASTCR B
HHTOPBAAS WGMEHEHMS KAK MACCH HUMHero, T8K M BepXHerc Rulazancos.

He puc. 3 npemcToBASyy SABHCHMOCTH BJAMANRA wacTOTY koiaubanail
paGouero opraHa ha TexHosoruueckyo odfexTHBHOCTR W NPONIBONMTENB-
HOCTh BUOPOUHEBMATHUECKOIO CENAPHPOBAHHMA NPOMEXYTOUHEX NPOSYKTOR.
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Puc. 3. Bauanne vactoTh KoieGanufl Eado:aro op:;;u!:;mug :;ﬁ:g?-
ruveckyn ofPeRTHBHOCTD ¥ NMPOHIBOANTEABHOCTH, A - 5
[} -neng”a’n kpynias 0 -n nggmlweubmcfrb (4); O -1eXHONOPHYSCHAR
: $: 4 -0THOCHTBABHWH BHXON NPOXONOBOrO nfoysrm

} ¥ -0THOCHTEAbHAA 30NRHOCTD NPOXONOBOTO npopyxra (£7°).

Wa npeacrasaenpuX 3aBUCHMOCTEN BHAHO, uTO y’ne-.mqeiime uaACTOTH
kosefammh palouero oprama B wirepsase or ID ao 25 ¢™° crvcoberry~
ar yaenuu'emm TexHoaorAveckoft adhexTUBHOCTH W NPOMIBOALT AABHOCTI
BHOPONHEEMATHUACKOPOD CeNAPHPORGHHA NPOMEKYTOUHNX HPOAYKTOR. Auivt--
Hefee ysesMusHue uacToTw woxetamull pabouere oprevin chpue &5 o
BHOUPAET CHWEGHWe BIYENTHEHOCTH CORAPHPOBAHAS MEOMEXYTOUHEX N10-
HYKTOD NPU OLHOBPEMEHHOM NOBHNIBHWM NPONIBOIMTENLHOCTI .

He puc. 4 Bpencrasieny IDBHOUMOCTH BAMAHMA CROPOCTH BOCKOUAMS~
ro BOSHYEMOrO NOTOKA M2 TexnodorHuecrkyo eflexTHBHOCTH W NMPOMBBO-
JUTEALHOCTH PROPOHHETMATULECHOTO CENAPHPUBAHUA NPOMERYTONHEX NP0~
RYKTOE,

He npsperasneiniyx sapmcnMOCTEN BEAHO, YTO NOBEILOHUD TEXHOAOIM-
yeakof sdderTHAHOCTY Mpouecscs NPOMCXOAR? "Fu ofcragigings wOyinol
KPyR¥i 2 WHTEDRRASO WBLSHSHKE CKROPCOTH BUCXORRMATD SIIYRHOTO N0 -
coka or 0,60 o 1,20 wfe, npw ol agencd ool wpwpn - 0,40,
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Fuc. 4. Bauanne cxopocTil BOCXORAWSI'0 BOSAYWHOro NOTOKA HA
VOXII0JIOTHYECKYD ofpexTHBHOCTL W NPOH3BOAMTEABHOCTb, A =KPyIHAA
Kpynka; 6 -mejKas Kpynka; [J ~NpOM3BOMUTSALHOCTD (a}; o -rexsono-
riuyecKan BKTHBHOCTD (ﬁ). A -oTHOCHTeAbHE BEXOL TPOXCHOBOIO
.2%9# wra (Bnp); ¥ -0THOCHTEAbLHAA HOALHOCTDL fPOXORNOBOrO MPOAYKTA

0,80 m/c. Ipi e2Tom NpOM3BOAUTENbHOCT b Npouecca, oGorame}iun npome-
XyTOUHEX MPOAYKTOD YBEJIMUMBAETCA HA BCEM MHTEepBane M3NSHEHUA CKO-
POCTH BOCXO[AWEr0 DOJAYWHOI'O NOTOKA. :

B paGore noknsawo, uyro B BIIC, nna oTaeneHiA BHCOKO3OABHYX 060-

JoyeuHMX uyacTHll ¢ NocJefyomuM HanpasjieHdes MX B OocamnangyD kamepy,

naA nosyuesna Aerxoft- ¢paxumu, HeoOXONMMO YCTAHABAMBATH CKOPOCTb
BOCXOLANEro BOILYWHOrO NOTOXA [0 BEANUMH, NPEBHEALNMX CPEIHHE
8lia4eHHA, CKOPOCTEl BHTAHHA yacTHl OOpaGaTHBAEMOTO NPOAYKTA.
BuGpanuufi Gauaxufl K J-onTumanvuowy naad Xapram sToporo nopan-
¥n, OOyCAABAMBAET BAPbHDPOBAHKE KAXOre GOKTOpE HA TPeX YPOBHAX.
VpoBHM M MHTepBaAy BapbupoBanus (axTopos mpepcrasaeHs B Tata. I.
CraTucTHUecKyR o0paGoTiy SKCMEPHMEHTAAbHUX JAHHWX NPOBOLKAW
no oGwenputaroft meroamuke. [lo peaysbraTam okcnepuwentTa NOAYUeHH
MATEMATHUSCKUO 3ABHCHMOCTH B BUAE TOMMHOMA - :

£

. | y.éo f}?’&.ﬁi ﬁé}l«&‘(&é&l[ﬁﬁ

flo pesyabTaTAM PerpecCHOHHOTY BHAAM3A MATEMATHYECKHE SAaBKCH-
MOCTH AJGKBATHO ONKCWDADT Npouecc BHOPONHeBMATHUECKOrC cemnap'po-;
BAKMA NPOMEXYTOYHWX MPOAYXTOB nepepaCorxu 3epHa. [loayuventwe wa -
TENaTHYECKH® 3aBMCHNOCTH NpeACTABACHHWe B Buie ypaBHeHmd perpec-
CHKX BTOPOrO MOPAAKA, NOBBOAMAN ONPELENHTH ONTHMANLHNE DOXHUMY [H-
GPONHARMLTHYSCKOID CENAPHPOBEHUA NMPOMETYTOWINK NPOJYKTOR Nepepa~
SoTky aepHa. B wauscrre “annapyosero” xpurepus Oun ewOpaH nOKasa-

II
TaGavna 1
YpoBHM M MHTEpBAJN BAPLUpOBahiA GaxTOPOB
Yposim BapuHpoBa- HTep-
fagroph HitA dantopan sany
Hammero- | Eau-| OGoanaue- aaphit-
Wi~ | HRA SeaM- poss~
e | uan
S Mo- [awe- komu-| inue- ne= -
- | i -
pas pe- |sodan|posau| w4l Ol ol
HHA |Hue  |Hue S ¢ 0 +l poa
Macca pepxiie-
ro geaiaHca Kr Me Ar 0,00 0,I5° 0,20 0,08
! Maccs HHgHE-
ro ASGAaAGHCA KT M X2 o0 0,156 0,20 0,05
gngncg :gg- Y 0,80 I,00 I,20 0,20
A m X3 0530 080 1,50 0,20
"0 No1o= ] ) (]
e T 0,40 00 0,8 0,20
Paswep o1- ; L2 L4 1,60 0,20
B2pCTHA @ M o€7 087 1,09 0,0
cuta i 3 0,45 0,67 0,87 0,20
Yacrota

Bpamenis
ggdmuaan o'I “'J, Xs 26 30 35 5,00

penb Texnosoruueckolt odexrusiocrs BIIC. B sapaunoft oGnactu dak-
TOPHOPQ NPOCTPAHCTEA OPPAHUUEHHOTO KOODIHHATAMH +I , mpomnzBOAMIR
[OMCK ero MakcumasbHoro 3Hauwhus, B rafinennod rouke faxTopHoro
NpoOCTPAHCTBA, COfAEpAONEM MAKCHMAIBHO® 3HaueHue KpUTEpHA TEexXHOA0-
jnuueduon-a¢¢exwuahocwu, HAXONMJN COOTBETCTBYyOmEe emy 3HaueHie

NpOW3BONUTENLHOCTH W CTENEH! CHUXEHHA S0JBHOCTH pOXoNOBOra 1po-
fykra. B pesyibraTe NpOBENEHHNX PAacusToB HA DBM Guau onpengiedy
onTuMaibHEE 3Hauerns PaKTOpOB, OHPCABAAGUMX MAKCLMAJLHCE 3HaueHHe
nokasaTessn Texionornueckoft adlexrusHocTi U COOTBETCTBYLIHE EMy
aHAuEHNA NPOU3BONUTEALHOCTH M CTENEHH CHUMEHUA 30ADHOCTH NPOXOH0~
poil fpaKiMH AAA KAXACTO WCCHAEAyeMoro MpOfyKTa. OnTumaibHpe 3Haue-
HUA KpUTEpUes npouecca oforauelus Kpynok u COOTBETCTRYKWHE HM
auavelins PakTopor npuBensHs 3 TACK. - K

PeayabraTu NPODOASHHHX HCCABNOBAHKMA ¥ NpOM3BOACTBEHHEK HCNUTA-
uill nO3EONMAM 0GOCHOBATH paspaCorTiy TEXiOJIOPHUECKOTo periomenta
oXeMy GTana kpynooGpaBoBAHKA C MpHAMEHEHHEM BUGPOMNHERMAT HUECKOT ]
cenapupoBAHNA NPOMERYTOURKX MNPOAYKTOR nepepatorku aepna. ha puc.4
NpHBeLEHa CXeMa TeXHOJOrHUECKOro mponecca STANA wpyniootpasap st
¢ NpHueHsHUeM BHOPONHABMITHUGCKOIO CEN3pHpOB&HS NpOMeRY TOUIK
NEORYRTUB . 3 g}exomeun,vemﬂ CXEMe TEXHUADOMMUACKOIC NpCriecta HTulE



12

Jha
7
Thx
%Bf
vors
ddm
' L’g‘ﬂ‘i"»
b 1]
0.0 M;.f
A
func
dane

GBCEOND CUNAPHPORAEME NPORSNYT D

b 8
_\ﬂ- . : : _ Qo=
mw qﬂcﬂufﬂﬁ : lms g .._r r_v_.m " M, o M. WW%
m M‘uw. ! P anﬂ.. ..ru fes m ~ “ A, ”Wm
¥ - go g
£ 32 g Sy = = : .
4 i & B8 S o B
i1 S g3 SRS Y fl e
g g b m wifefeftjtl® o 2 + 122 mm
8 E 5 b4 W o ﬁ B |t M 2 a5 %m
£ B o = : "y Hm
3= 5 2w G2
8 £z § 85 g
= B -@ M s oA mc
@ x
g « 2 3 =8
m 5 W m mm
ﬂ m. o =]
g 3 2 a8
& P e
%
a K
S°0¢ I'0* S0°I 98°0* 08°0 0°'C 0I‘0 0‘I- 0I'0 0~ J('T BI'ZE 190'1 uiu{da wox
~HeN/eEnTeds;
0'62 0°I- 09'I 0‘I+ 08'0 0'I- 0I'0 0°'I- 02'0 0'I+ 08'Z 6¥'C2 0£'l - muukdy wuw
] ~vado /yennidy
0°GE 0'I+ SP'0 O0°'I- OF'0 0‘L- 02°0 0°I+ 02'0 0°i+ ee'v ou'oy ou0 exuAdy
YENraR
0°0E 0°0 60‘I 0°‘I+ 09'0 0‘I- 0I'0 C*'I- 0I'0 0'I~ &B'l 94'2% op'] Brudds
. 3 i : ¥EHTadn
0°SZ 0'I~ 4¥'I gg'0+ 0I'T g0+ 0I'0 0'I- 0I'0 0°'I- s58'I £8've 81 exuidy
. weHuddy
g2 WO | WA | wox | o/m|won | an|wow | ax | wos hja . ¥ ¥e-of =
i 4 g 5 My - :
1 ‘ | ‘ HYHea0WerooHK
Sy vx mx Nx X : v - ... g SLE2Y00
adoinsg  adesudy :

wanteeumniuo eondeinds u sodolaed wuusneus ONHINENUILL
¢ WIMrgRy

. - s



14
KpyIooGpasopaHus, NpeiycMOTpeHa 3ameHa cuToBeeursX mawud AI-BCO
#a BIIC. Bxnouenne BIIC B cXxeme TexHcJOrMuYecKOro npouecca nepepa-
fO0TKY 3epHa B MyKy ofecnsuMBaer MOJyueHWe Tpex NpoiykTop - I-off
fpakmmu, 2-oft dpakiMu W OTHOCOB.
B TaGa. 3 npupejeny NMOKas3aTesu TexHodorunueckolft affexTUBHOCTH
oforamenun wpynoxk 8 BIIC.

TaGauua 3
llokasarenn adderrusnHocTn paCorw BIIC
SoabhocTh, % Busxton | Buxon |Buxoy | Tex- | Ipo-
Hauwmeno- [Tioc- &I-oﬁ ¢2—0H oT- | I-ot | 2-o0it |oTHO- ?gfo— U3BO-
i Tynaj ¢pax-] ¢par-| Ho- o B A4 54

BAHKe o~ | 1w |1uK | cos fpak- | fpak- |cos :gg nu
NpouyKTa |rao iy LMK agfex}TeIb"

. THB~ |HOCTb

frpe HOCTb

Ta

% % %  |yc.en| T/u

Kpynuas * [ " ¢ 4 _ i
KpYyMKa B 1.46 . 0.65 3,98 11,3 60,0 8,7 1,29 2,42
CpenHAsn i 2 5
KpynKa am i.0e 0.50 2.8 0.1 B0 7.9 1,14 2,3
kenran

Kpynka U8B 0,93 0,8 “2.29 5,3090,0%:4,7 I,15° 4,18

lia npuseneHrwx noxasartenei suano, uro offexrueHocTs paGory BIIC
COOTRETCTBYET DEeKOMEHLYeMEM HODMAM TEXHOMOPHYECKOrO peraaMeHTa
npouecca 06GOrAUCHHA NPOMOXYTOUYHHX NPOLYKTOB NEpepactoTKM SepHa.
: .

BHBOJIK

1. Yerakceiaesa yenecoofpasuocTb M Bucokas sfdexTuBHOCTD BHOpO-
MHEBMATHUYECKOT'O CenapupoBaHuA IPOMEXYTOUHHX MPOLYKTOB nepepaCoTHy
3epHa IJAA DODHUCHMA uX JOCPOTHOCTH, 38KJA0YANYARCA B NMOBWDEHWN Xa-
yecTBA O0OraLeHHWX KpYnoK, CHHEHHM oHepronorpeCaerus B 3-05 pal,
YMEHBIICHKH MATepHanoeMkocTy mamyH © 3-B pad Nno cpaBHeHHD C Cy-
HecTBy UMY MeTONaMH.

2. Jns ocymecTBrenus svGPONHEBMETHUECKOrO CENAapHPOBEHNA NpoMe-

XYTOUHEX NPOAYKTOR paspatoraxa roxcTpywima BIC ¢ acnuparmontofl
KamMepoli 1 ralounM OpraHoM,yCcTAHOBAGHHLS HA YNpYrHX BdiemaHrax, co
PEPLAONUM CHOKHOE TPOCTPRHCTBEHHO® ABMASHKE.

3. Ha ocuose wHOro¢axTOpHOro MAAHKPOBRHUA DKCHEPHMENTA Nojyue-
HW MAaTeMaTHyecKde 38DMCHMOCTH, ANEKBATHO OMICWBAavWMe npovecc BuS-
PONHEBMATHYQCHOTO CenapupoBPaHuA DPOMEXYTOUHHX MPOBYKTOB, cripenese-
Hy ONTUMAILHEe® AHAUS!HW) tapaieTpos BIIC.

¥
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4. Yeranosieso, uTo 2({eKTHUBHOCTL W NUOMIBOUATEILHOCIL BUO O~

| NHEBMATHUECKOI'O CeNapUpoBaHMs NpOMERYTOUHEX MPGIYKTOS 5aBMCAT OF

MBCCH BEPX:Hero i HUKHEro NeCaiaHceB, CKOPOCTH BOCXOLAWErO BOBLYW-

HOr'o NOTOXA, pasmepa OTHEPCTHA CHUTS, uacToTH KoneGahni cura.

§. YcraHoBA€HO, YTO CKOPOCTbL BOCXGAAWEro BOIZIYWHOrO HOTOKE AN

‘DGGPQHBHHH Kpynuoh Kpynku cocrasamer I,10 m/c, pua cpennelt kpyn-

xu - 0,60 w/c, nar wmeaxoft kpynmku - 0,40 m/c, Aam KpynHol, cpeuved
kpynuu - 0 BO w/c, mas cpennel/menroft kpynku - 0,80 m/c.
6. [lpu onTHmaNbHEX NapameTpex TexHojorHueckan 3QfexTUBHOCIL H

 NPOMBBOMTENBHOCTHL BUGLOIHEBMATHUECKOrO CENapUpOBaHUA KpyNHOH

kpynkw cocrasunu 1,37 yen. eq. u I,39 7/u, cpennen xpynxs - 1,45

- yoa. en. u 1,35 7/u, meaxoft kpynkn - 0,70 yen. en. u 4,55 /vy,

koynto/cpennelt kpynku - 1,30 yen. er. u 2,80 v/u, cpennein/mea-
woit wpynku - I,6I yen. en. u 2,42 1/u.

7. PesyabraTs MpoBENEHHWX HCCAEA0BHAN HCMNONb3OBANY Mpir paspa-
GoTke ONWTHO-TPOWSBOACTBEeHHOro ofpasua BIiC, B xoTcpoM pewenw cne-
Ayoude 3anauM: NOCTHPHYTW BHCOKHE TEX:HKO-OKOHOMUYECKH@ NOKA3ATe-
&M BUOPONHEBMATHYSCKOI'O CeNAapHpPOBAHUA KDPYNOX; JOCTUIHYTE yHUBEp-
casibocTh BIC, nossoifoyan MCNONb3OBATL €ro NpW MHFMMAJbLHOM 00be-
M@ TeXHOJIOMHUYEeCKOTO DEeryAMpOBAHWA ANA CelNapupOBaHWA PAaBAK iHEX Npo-

 MeXyTOUHKX NPOAYKTOB nepepaloTHH SepHa; NOCTHI'HYTA CaMOOUMCTHA CH-

T8, WCKJIOUAKNSI'0 HeOGXONMMQCTh MPUMEHEHHA CJOKHWX OUMCTUTEJbHHX
ycrpoficrs.
8. Mo pesyabraram vcchelobaHufl ¥ NPOU3BOJNCTBEHHEX MCIHTAHHH

-, paspaCoTalia cXema TEXHOAGIHUECKOrO MpPOLECCA GOPTOROTO MOMON& Mue-

HUIE C MpiMEHEHHOM nuﬁponuenuarnnacxoro cenapupoaaaua NpoMexRy ToY-
HEX TIPOAYKTOB.
9. auakouauecnua a@tekr or npuvenenua BIIC cocrasur 3500 pyGaet!

: 'l ron €c yuerom nen wa 1990 rop) Ha ompy mewuny.

OcHoBHEE pcayxbWaru RdceepraimMi onyCaMKOBAKY B CACLYUUHX
padorax:

I Mepxo W.T., Barr A.B., Taans C.M. CoprupoBaHie NpoMemyTouHHX
NPOYKTOB NepepaoTKA 3epHa BMGpONHeBMaTHueckuM cnocobom//Tes.
Hokx., wéunefinofl 50-of Hayu.-nparr. xoud. "Hayuuo-Texuuu. npofn.
pesBuTHA arponpoumuuienHoro koumnaexca”, I16-19 wman 1990 ». -

Onecca, 1990. - c¢.94.

2. Nepxo H.T., Bavr A.B., Taano C.I. Ananus wexwaio-sKOHOMMUeC:HX

moxasaresisht BUCponHeBMATHUECKOTO cenapatopa//Tes. mowi. Y Bee
cona. Hayn Kouf, "Mexanura cenyuux narepnanon". 17-19 cenr,
1991 r. omca. T9L. - ¢.200.
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3. Mepke W.T., Parr A.B., Taans C.H. Maremaruseckue 2aruciMOCTH
nponecca BUOPONHEBMATHYECKOIC CEMAapVPOBAHUA TMPOMEeXYTOUHKX MNpO-
IyKTOB mepepacoTku 3epua//lea. moki. ¥ Beecons. uayu. koup.
"Mexanuxa cwnyuux marepuanos”, 17-19 ceur. I991 r. - Onecea,
I1991. - c.I71. |

4. Barr A.B., Taaus C.}. Suxuro-mexamuMueckie c30ficTsa NPOMEXyTOU~
HEX NPOAYKTOB nepepatorTky 3epha//Tes. noka. ¥ Beecowna. Hayu.
kouf. "Mexamuuxa cwnyuux marepuanos”, I7-19 cenr. 1991 r. -
Opnecca, I99I1. - c.66.

5. Barr A.B., Taano C.W. Bauanue aspommuamuueckux faxTopos Ha -~
fexkTuBHOCTHL Npouecca BUGpoONHeBMaTHueckoro cenapuponanus//Tes.
Noka. wbuneiuot S2-oftf vayu. wond. noceswen. 90-nerun OTUIN,
22-20 anpeas 1992 r. - Opnecca, I992. - c.24.

6. Barr A.B., Tanns C.H. Maremaruueckxoe momesnposcHue mpoljecca
puGponyepmvaTuueckoro cenapuposanns//Tea. noxna. nbuaeitnoit 52-oft
Hayy. koH}. nocsameH. 90-aermo OTHINI, 22-25 anpesns 1992 r. -
Ogecca, 1992. - c¢.23.

7. A.c. ¥1763052 CCCP, MKI BO7B 9/00. Yerpo#icrso mns puGponzenMa-
THUECKOro cenapupoBanus aepHonponykros/A.T.Mepxo, A.B.Barr,
C.H.Tauna (CCCP) - W4876836/03: 3asen. 09.07.90; Ony®x.
23.09.92. EBnn. W35.

8. A.c. BI830293 CCCP, MK{ BO7B 9/00. BuGponuesmaTvueckas MamMHe
IAR CenapupoBaHHA RpO/iyKToR nepepaborku aepua/i.T.Mepxo,
A.B.Barr, C.W.Tanne (CCCP) - W4857472/03; 3anexa. 06.08.90;
Ony6a. 30.07.93. Boa. #28. z

9. Taana C.H., Banan D.Il. Mamusa pas oforawmenns NPOMEXYTOUHEX
npoayxToB nepepaforkn serxa/Mudopm. Goa. nepepa6. # xneSonexap-.
HOo#t npom-cTH; YruBepcurer "[yropsa me moc", laxan, Tom 4., ¥3.,
III ®»./1993. - c.I9-24.

10. Taans C.H., Banaw D.Il. YcrpoficTso gas cenapupoBaHma KpymNoOK
//Cenbcroe xoasficrso Moamosw, 1993. - BII-I2. - c.26-27.
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flonnucano ® nevars 09.06.1994 . opuar Symarnm 60x84 1/16
Bymara nucuas B 1. llevars poranowdarsas . [lew.a. 1,0 .
Tupax 50 sxa. 3axas B 42 .

Texnuuecxun ynnaépcnrer Monzosu. Runnnei, np.livedan ven Mape, 168
Cexrop neuarw TYM. Kwmwnes,yn. Crymeduecxan , II



