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METO/J, NCCNEAOBAHMA OBOrATUTE/TIbHOW TEXHOOM N

Y po60oTi NPOMOHYETLCS BUKOPUCTOBYBATM CMOCIO MepefaTouHUX YHKLiM Ta YaCTOTHMX XapakTepuc-
TWK OKPEMUX anapaTiB 3 METO BU3HAYEHHS AUHAMIYHUX XapaKTEPUCTUK BCiel TEXHONOTiT 36aradeHHs.

In work is offered use the way of transmission functions and frequency features of separate devices for
the reason determinations of dynamic features of the whole technology of enrichment.

TexHonormyeckas nMHWA 060ralLeHns Mose3HOro MCKOMaemMoro npeacTasnseT
COOO0I MHEPLMOHHBIN 06BEKT U eCTb (UNILTP BbICOKMX YacTOT MoKasaTesieil Kave-
CTBa, KOTOpPbIE CYLLECTBYIOT BO BXOAHOM NMOTOKE pyAbl. STO OTPULATENBHO CKa3bl-
BaeTCA Ha abCOMOTHbIX 3HAYEHUsX MOKa3aTesnell KayecTBa KOHUEHTpaTa, T.e.
YMEHbLLAET MX 3HAYEHWe, YTO MOBbILIAET PAacX0f PECYPCOB Ha AOCTVDKEHME Tpe-
6yeMbIX 3HAUYEHWUIA.

ViccnenoBaHust 060raTMTeNbHbIX TEXHOMOMWIA NPOBOAUANCE B YCNOBUSX, 6/13-
KMX K CTaTUYECKOMY COCTOSIHWIO. CUCTEMbI YNpaBieHUs CO3AaBannCh 415 OTAeNb-
HbIX annaparToB UK OTAENbHbLIX 6/10KOB. C MOMOLLBIO KOPPENALUMOHHBIX (YHKLIWIA
MOYXHO 6bIf10 TONBKO ONpPeAennUTb NepUOAbl BPEMEHN AOCTOBEPHOIO OMNPOGOBaHMS
[1]. Takum 06pa3om, TEXHONOMNS OBOralleHNs NONMe3HbIX UCKOMAeMbIX Kak efu-
HbIi AMHAMUYECKMIA 0OBEKT WCCNefOBAHNIO He NOABEPranach.

B HacToslLLee BpeMs NOSIBUINCH Hay4Hble Pa3paboTKm, KOTOpble NO3BOMAIOT Ha
OCHOBaHWM MapaMeTPOB OTAEMbHbIX anmapaToB MoMyvaTb XapakTEPUCTUKK Tex-
HOMTIOTMYECKOWA NIMHUM B Lenom [2]. PaccMOTpMM TEXHOMOMMKO 060ralleHns xe-
nesHbIX pya. OHa CTpouUTCA MO MPUHUMMY MOCNeA0BaTEIbHOrO PacnofoXeHUs
6/710KOB M3MeNbUYEHNS 1 pasgeneHus. JonycTum Takux 6/I0KOB TpW, U OHU WUAEH-
TUYHbI. OTAeNbHbIA 610K, CXeMa KOTOPOro M300paxeHa Ha PUCYHKe, BKIOYaeT
NOArOTOBKY ChbIpbsi C MOMOLLbIO 3aMKHYTOTO LMK/Ia M3MeNIbUYEHNS € KiaccudmkaTo-
POM 1 6/10K MarHUTHbIX CEnapaTopos.

[ns pasfennTenbHbIX NPOLECCOB Hanbonee YA06HON MaTeMaTUYeCKOW Xapak-
TEPUCTUKOI OKasanach cenapaumoHHas P(0), KoTopasi OTpaXKaeT BEPOSTHOCTb Me-
pexofa y3KuxX (PpaKLmii NCXo4HOro NPoAyKTa B 060raLleHHbI [4] 1 aKcnepumeH-
Ta/lbHO ONpefenseTcs Kak OTHOLLEeHMe cofepXXaHnsa (IMKCUPOBaHHOM (paKummn Ha
BbIXO/€ annaparta K ero Bxogy. [ns onucaHus n3Mesib4eHUs aBTopamu npesioxe-
Ha xapakTepuctmka A(0), KOTopasi OTpaXaeT TakKe OTHOLLEHME CoAepXaHWid y 3-
KX (hpakumMin Ha BXOAe W BbIXOAE M3MeNbyeHWs. Takoe onucaHue yaobHO npu
aHann3e LienoYveyHbIX CXeM, K KOTOPbIM MOXHO OTHECTU U CXeMY 060raTUTeIbHOTO
npouecca. Takum 06pa3oM, pacnonaras XapakTepucTmkamu Knaccudmkaumm Po(a)
1 cenapauum Ps(a), ¥ n3MenbumTenbHon A(a), yyKe MOXHO OnpedenunTb NoKasar e-
N 060ralleHHOro NPoAYKTa, eCNK M3BECTHBI NOKa3aTeNn pyapl. 3A€ech elle Heob-
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XO[MMO COrn1acoBaHWe M3MeNbYEHMS 1 cenapauy ¢ MOMOLLbI0 MOENN PackpbITus
R(a, d). B pesynbTaTe xapakTepucTunka 6/10ka 6yaeT BbIrnsaeThb TakK:

__ A(d)R,(d) , 1
PE(d,a)—l_Ai(d)(l_ o (@) R(d,a)R,(@) @

3Ta (hopMmyna OTpaxKaeT CTaTUYeCKOe NpeobpasoBaHue pyfbl 3a4aHHOrO rpa-
HY/IOMETPUYECKOro cocTaBa d M C 3afaHHbIM COAEPXKaHWEM LEHHOTO KOMMO-
HeHTa O.

i » Pyda
V13menbyeHmne
Meckn
y
Knaccudmkayms
< y Cenapaums
O60ralleHHbI NPoLyKT XBOCTbI

PrcyHoK — Cxema TeXHOIOrMYecKoro 6/10ka o6oralleHus pyapl

Hanb6onee NpocToin aMHaMUYecKoin hyHKUMed 06beKTa ABISeTCA nepeaaToy-
Hasa yHkuma [3] W(p), KoTopas OTpaxaeT OTHOLLEHWE BbIXOAHOrO W BXOLHOMO
nokasaTesieil B Nepexo4HOM MnpoLecce, T.e. aHaSIOMMUYHO CenapaLumoHHbIM XapakTe-
pUCTVKam B CTaTuke. Ha 3TOM OCHOBaHUW 1 B COOTBETCTBMU C 3aKOHaMu npeobpa-
30BaHWs nokasaTteneit pyfbl B NOKAasaTeNn KOHUEHTpaTa, BMECTO CTaTUYECKMX
(hYHKUMIA B BblpakeHne (1) MOXXHO NOACTaBUTbL AMHAMUYECKME W MONYYUTb nepe-
[ATOYHYI0 (DYHKLMIO TEXHOMOrMYECcKoro 6/10Ka

W, (p)W, (p)W, (p)
1-W, (p)W (p)

W, (p) = : @)

1'%2 3K4

rae W, - nepeaaTouHas (yHKUMA MO KaHaly BXOf Knaccugukatopa — Necky;
K;..K, - cTatnuyeckue koadduLmeHTsl Nepesaym (BbIXo4 NpoaykTa umm b /a, ,
VAN PacKpbITVE, NN OTHOLLEHMe dg,, /dg, ).
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MocKoNbKY B AaHHOM CflyYae Hac MHTEPECYOT TOMIbKO AMHaMMYecKue napa-
METPbl, TO NPOM3BEAEHNE BCEX KO3IN(MLMEHTOB NMPUMEM PaBHbIM eANHULE.

O6beKTbl 060raTUTENIbHON TEXHONOTMN 00bIYHO OfHOEMKOCTHbIE, Y MO3TOMY
MOryT OblTb MpeACTaBieHbl aneproAMYecKUMUN  3BEHbSIMM MEPBOro  Nopsgka

1
W(p) =1 a NOCTOSIHHble BpeMeHU T 3aBUCAT OT MPOU3BOAMTENLHOCTM
p+

Q no6vemaannapata V,T.e. T=V/Q.

B pesynbTaTe BblpaxeHue (2) nocne TOXAECTBEHHbIX NpPeobpa3oBaHmit
NPUHUMAET BUS;

W(p)= (T1p+l)(T2p+1) . (3)
(Mp+)(Tp+D)-D(Tp+1)(Tp+1)(T3p+1)

VIHAeKCbI B BblpaXeHUM (3) COOTBETCTBYIOT TakUM anmnapaTtam: 1 — MefibHMUa,
2- Knaccudukarop, 3- cenaparop.

[JanbHeilune feincTens ¢ 3TOM yHKLUMEA BCECTOPOHHE PacCMOTPEHbI B TEO-
pUM yNpasfieHns W 3aKN04alTCA B UCCNeA0BaHUM BUAA NEPEXOSHOW (YHKLMN 1
YaCTOTHO XapaKTEPUCTUKN.

MpeanonoXnm MHTepec MNPeACTaB/sfeT BAMAHUE U3MEHUMBOCTM KayeCTBEH-
HbIX MOKa3aTesliel BXOAHOrO MOTOKAa pyAbl Ha abCONOTHOE 3HayeHVe KadvecTsa
KOHUeHTpaTa. C 3TOi Leblo He0BX0AMMO BbINMOMHUTL NEPEMHOXEHWE B YNCUTE-
Nle N 3HaMeHaTefne U MPUBECTU MOA0OHbIE YneHbl. Monyyum Apo6HO paluoHanb-

HYI0 (PYHKLMIO

b,p?+b,p+1
W(p)= lp Zp

a,p®+a,p*+azp®+a,p’ +asp+1

B 3Ty (yHKLMIO BMECTO KOMM/IEKCHOTO apryMeHTa p  MoAcTaBisieM MHU-
MbliA onepatop jw ( W — 4acToTa) M NosyYyaeM YaCTOTHYH XapaKTepucTUKy 06b-
eKTa

. b, (jw)? +b, jw +1
W(JW): 1(] ) 2]

ay(jw)® +a, (jw)“+ag (jw)® +a, (jw)* +ag(jw) +1

a BbINO/HMB BO3BeJEHNE B CTENEHb N NPUBOAA I'IO,CI,06HbIe Y/eHbl, NONYy4YUM KOM-
NNeKCHble Yncna B YncnuTene N 3HaMmeHartene. Ll,anee, YMHOXas YncnuTesnb N 3Ha-
MeHaTe/lb Ha KOMMMEKCHOE 4KCo, COMPsAXXeHHOE 3HaMeHaTeNnko noayvymum HOBOE
KOMMJIEKCHOE 4YNC/0 BUAA:

Aw) . Bw)

W(iw) =—="+ ]

® ig® .
cow I cw) =AY (w)+ jBY (w)

B KOTOPOM COCTaB/isitoLLMe GYAyT NPeAcTaBnsTL anreGpamyeckue pobu. B KoHLe
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KOHL|OB MOMyYaeM BeMunHy — ®d(w) = \/ AD2w) +BD2(w), KoTopast ecTb am-

NAUTYAHas 4YaCTOTHasd XapakTepucTukKa 00bekTa, OTpaxarwollas, B Clyvae pac-
CMOTPEHMA TEXHONOrMM 0B0raLleHns Nosie3Horo UCKOMaemoro, U3MeHeHne Kade-
CTBEHHbIX MOKasaTefieil KOHUeHTpaTa OT M3MEHYMBOCTW MOKa3aTeseil BXOAHOMO
noToKa pyabl.

OO6bIYHO C yBENMYEHNEM ) BeNUYUHA  Aj(w) YMEHbLUAETCH M NPpU ) — oo,
Aj(w) —0. Takum 06pa3omM , ecnn NokKasaTe/lb Ka4yecTBa pyfa Ha BXOZe TEXHOMO-
TN U3MEHSETCS C HEKOTOPO YacTOTOW W, TO 3TO YMEHbLUAET BO3MOXHOE 3HaY e-
HMe KayecTBa KOHLUeHTpaTa. Korga TexHonoruyeckuii 670K  Npov3BoaMTeIbHO-
cTbio 100 T/4 cocTouT M3 MenbHULBLI 3% 3.5M, BYXCNMPabHOIO Knaccuimka-
Topa n cenapatopa MBEM, To yacToTa 3 4™ HaunHaeT CyLLEeCTBEHHO BANATL Ha CO-
Jep>xaHuie LleHHOr0 KOMMNOHeHTa B 060rallleHHOM NPOoAYKTe.

MoCcKobKY TEXHOMNOMMA ABNSAETCA CYLLECTBEHHO MHEPLMOHHBIM 06BEKTOM, TO
OHa OAHOBPEMEHHO €CTb MOLLHBbI/A (OUILTP BbICOKMX YacToT. /13 Teopum cTaTucTu-
YECKOW [AMHAaMMKM W3BECTHO, YTO Mpeobpa3oBaHMe CMeKTpa BXOAHOr0 npouecca
Sy (W) MHEPLIMOHHOW CMCTEMOI OCYLLECTBAISETCA C MOMOLLbI0 YAaCTOTHOM Xapak-

TepVICTl/IKVIZ
Sy W) =[®W)| Sy (W) .

C noMoLLpto 3TOro NpeobpasoBaHuUs, NO CNekTpy Sy (W), HAXOAUM HU3LLYHO

4acToTy, KOTOpast HaXO4MUTCS B NMPOLIECCE U3MEHEHMS Ka4eCcTBa KOHLIEHTpaTa.

[ns pelieHns faHHOM 3afayn, MOCTaBfEHHOM Ans BCEl TEXHOMO0rMYEecKoi
AVHUK TpebyeTcs 00LLMIA anropuTM MaTeMaTUYeCKOro NpeobpasoBaHUs nokasarte-
neli UICXOAHON py/bl B Tpebyemble NoKa3aTenn KOHLUEHTpaTa. B cTaTnyeckmx ycno-
BUSIX W B YCNOBUSIX AEACTBUSA NMOMEX.
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