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AnHotanus. [IpeaMer uccnenoBanuii — TedeHNe MAaCTOOOPA3HOM MyJIbIIbI MO CKIOHY XpaHWIIUINA
oTxo/10B. Llenb paboThl — onpeAenuTh pacCTOsHNE, Ha KOTOPOE MPOUCXOAUT NepeMenieHrne GppoHTta
MyJBIBl IO CKJIOHY XPaHWIMIIA, U MacCy CKIAIMPYEMBIX OTXOA0B. Pacrekanue mactooOpa3HoOU
IyJIbIBI [0 CKJIOHY XPAaHWIMIIA OTXOJ0B MOJEIHPOBAIOCH MOJI3YIIMM Te€YeHHEM cpelbl bunrama-
HIBenoBa. JuddepennuanbHoe ypaBHEHHE, KOTOPOE ONMUCHIBAET U3MEHEHUE BBICOTHI CIIOA, pela-
J0Cch yuciaeHHbIM MeTofoM PyHnre-Kyrra-®denbepra 4-5 mopsinka. BriepBeie onpeeneHo COOTHO-
LIEHHE MEXy 4McIoM brHrama m reoMeTpuueckuM KOMIUIEKCOM (YUMTBIBAET AJIMHY, YTOJl HAKIIO-
Ha CKJIOHA XPaHWJIUINA U HAYaJIbHYIO BBICOTY CJIOS IYJIBIIBI), IPU KOTOPOM oOecreunBaeTcs nepe-
MeleHue (ppoHTa Mmynblbl HA 337aHHOE paccrosHue.llomydyeHHble pe3ynbTaThl IUIAHUPYETCS HUC-
M0JIb30BaTh MpHU pa3zpaboTKe MEPCHEKTUBHBIX TEXHOJIOTHI TPAHCIIOPTUPOBAHUS U CKIIAIMPOBAHUS OT-
XO0/10B 00oraieHus B BUJE NacThl.

KuroueBsle cjioBa: 0TXO/pl, 1ACTa, paCCPEAOTOYCHHAS 10/1a4a, TEYEHUE, CKJIOH XPaHWIUIIA, Mac-
ca 0TXOZI0B

BBenenne. Kanuranbabie BI0KEHUS HA CTPOUTEIBLCTBO COBPEMEHHOTO KPYITHOTO
XpaHWIMINA JUI OTXOJ0B OOOTaIleHHsI MOJIC3HBIX MCKOIMAEMBIX JIOCTUTAIOT OT 5 110
35 % cMeTHOM CTOMMOCTH TOPHO-000TaTUTEILHOI0 KOMOMHATA, a KCILIyaTal[ioH-
HBIE 3aTpaThl cOCTaBIAOT A0 30 % cebecrommocTu KoHIEHTpaTa [1].

JlebuuT 3emii 1MOJ] HOBBIE XPAHWIHINA U TTOBBITIICHUST TPEOOBAHMUA K YKOJIOTH-
yeCKOM 0€30MacHOCTH BBI3BIBAIOT HEOOXOIMMOCTh B IIOMCKE HOBBIX TEXHOJIOIHH
CKJIQJIUPOBAHMS OTXOJIOB.

© E.B. Cemenenxo, E.C. Jlanwun, C.H. Kupuuxo, 2014
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B Mmupe HameTunach TEHJICHIIMS B MOBBIIMIEHUU KOHIICHTPAIIMU OTXOJOB JO CO-
CTOSIHUS TACThl, UTO MO3BOJISIET KOMIUIEKCHO PEIIUTh OOJIBIIYIO YaCTh TEXHOJIOTHYEe-
CKHX, DKOJIOTUYECKHX, U, B KOHEYHOM CUETEe, SKOHOMHUYECKUX MPOOJIEM IJIsl TEXHOJIO-
Uil 00oTraIleHus MUHEPAIBHOTO CHIPhsl. TO MOATBEPKIAETCS MOJOKUTEILHBIMU pe-
3yJbTaTaMU BHEAPEHUs CKJIAJAMPOBAHUS MACTOOOpPA3HBIX OTXOJOB OOOrameHus
(ITOO) na ropusix npeanpusatusx Kananwsl, Poccun, CIIA, FOAP u ap.

C nosunuu reomopdosoruu [2] BIACISIOT CISAYIONIME TUTIBI U XPAHUIIMIIL: OB-
pakHO-0aJIOYHBIH (C OJJHOCTOPOHHUM O00BAJIOBAHUEM ); PABHUHHBIN (C BCECTOPOHHUM
0o0BaJIOBaHUEM); KOCOTOPHBIA (C TPEXCTOPOHHUM OOBaJIOBaHUEM); KOTJIOBAHHBIN
(HamMBIBHOW MaccuB (opMupyeTcss B BIPAOOTAaHHOM MPOCTPAHCTBE KAPhEPOB WIIU B
€CTECTBEHHBIX BHaJnHax). ['€OMOP(OIOTHUECKUM TUIIOM XPAHUIIUII OTPEEISIIOTCS
3aTpaThl HA UX CTPOUTENLCTBO. [I[pUMEHSIOT 1Ba BU/IA MOJIaYy MYJIbIIbI B XpaHUIUIIIE:
paccpeOTOUCHHBIN (Yepe3 OTIEIbHbIE BBITYCKU WJIM LIEIEBOM BBITYCK) U COCPEI0-
TOYEHHBIN (depe3 Topell TpyObl). B maHHO# cTaThe paccMaTpuBaeTcCsl MEPBBIA BU
I10JIa4M, a B OCJIEAYIOLIEN — BTOPOM.

[Tpu cknagupoBanuu [IOO HEOOXOAUMO YUUTHIBATH, YTO OHU TEKYT MO CKIOHY
TOJILKO TOT/a, KOT/Ia KacaTeJIbHOE HANPSIKEHUE JIOCTUTaeT HEKOTOPOH ompeieIeHHON
BEJIMYMHBI, KOTOPYIO Ha3bIBatoT npenenom tekyuectu (I1T).

TpanguunonHusie MeTOABl [2—5] pacdeTa XpaHWJIHIL OTXOJ0B MOKpPOro o0ora-
IICHUS] HE YYUTHIBAIOT BO3MOXKHOCTDH mpekpatnienus: teueHus [100, oOycioBieH-
Horo Hasmmuuewm I1IT.

Ieas padoThl — ONPENEINUTh PACCTOSHUE, HA KOTOPOE MPOU3OUIET IepeMe-
nmeHue GpoHTA MyJbIBl MO CKIOHY XPaHWIHINA, U MAcCy CKIaAUPYEMBbIX OTXO-
JIOB.

VY4acTok CKJIOHA XpaHWIUIIA OTXO/0B alMPOKCUMHUPYEM TUIOCKOCTHIO (puc. 1).

1 —TIOO; 2 — mIOCKOCTh; 3 — TOPU3OHT; 4 — MOBEPXHOCTh CKOJIbKEHUS

PI/ICYHOK 1 — PacuetrHas cxema 663H8.H0pH01"O TCUCHUA HaCTOO6paSHBIX O0TXO040B O6OFaH_[eHI/I$I
110 CKJIOHY XpaHWJIMIIAa
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Cinoii ITOO 1 crekaer mo MIOCKOCTH 2, KOTOpPAasi HAKJIOHEHA K TOPU30HTY 3 TOJ
yriom « . byaem cuutaTh, yTo mylnbna — cpena bunrama-llIBenoBa u peanusyercs
pPEXUM C TOBEPXHOCTBIO CKOJIbkeHUsI 4. BBemeMm nekapToBy cHUCTEMY KOOPAWHAT
xyz . OCchb X HampaBHUM IO JIMHUU CKaTa, OChb ) — MEPIECHAUKYJSIPHO TIOCKOCTH PHU-
CyHKa, a OChb z — K CBOOOJIHOW MOBEPXHOCTU MyJiblbl. [Ipumem, 4TO AjiMHA MOTOKA
[TOO B HampaBieHUU OCH Y HACTOJILKO BEJIMKA, YTO KpaeBbIMHU dPhEeKTaMu MOKHO
npeHeopedb, T. €. U3MEHEHUSAMH TOJIIMHBI IOTOKA 110 ATOW KOOpJUHATE peHeOpera-
eM.

[IpuHsaTEIE MOMYIIEHUS MO3BOMAIOT ypaBHeHMs IBvxkeHus 1100 m HEpaspbeIBHO-
CTH 3aIliCaTh B Cleayomem Buae [6, 7]:
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II€ ¥ U W— CKOPOCTH COOTBETCTBEHHO BJIOJb OCEl X U Zz; p — IUIOTHOCTh; p —
JaBJICHNUE; g — YCKOpPEHHE CBOOOJHOTO MaJleHUus; 7

xx 2

T

xz

T, W T_ — KacaTelIbHbIE

HaANPsDKeHUS; ¢ — BpeMs. MIHaeKch pu 7 0003HAaYal0T OCU KOOPIUHAT.
Hamnpsoxenus mist cpenst bunarama-11IBenoBa onpeaensiicsd mo popmynam [6, 7]:

To |,
+—=1V; T=Tg, ov; Ov;
‘Cl-j: (n nyl] 0 Y i+_]

YU :5x] 8xl
0 T< Ty,

ou) (ou ow\’
=.05t 21 , V=44 —| +|—+—] ,
R R ! (axj (82 @J

e T — Ipeaen TeKydecty; 1 — Bsaskoctb [100; §;; — ckopocT H3MEHEHHs TeH30pa
neopMaluu; 7 ¥ y — BTOPBIC HHBAPHAHTBI 7, U V.

['panuunbie ycnoBus Ha aHE OTOKA (z = (), COOTBETCTBYIOT YCJIOBHIO MPUITUTIA-
HUS

u(z=0)=0, w(z=0)=0.

A TpaHHMYHBIE YCIIOBUS HA CBOOOIHON MOBEPXHOCTH (z = /)
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Beenewm crenyromnue 6e3pa3MepHbIe TepeMEHHEBIE:
~ L
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L H U H UH L pgH cosa

rae H — xapakTepHas BbICOTa CJOS MyJbIbl; L — XapakTepHas AJIMHA CI0S MyJIbIIbI
BJI0JIb KOOpAMHATHI X ; U — XapakTepucTHUecKasi CKOPOCTb.

[Tocne ux MOACTAaHOBKM M HE3HAYMTENBHBIX MpeoOpazoBaHuii ypaBHeHus (1) —
(3) 1 rpaHUYHbBIE YCIIOBUA MIPEACTABUM B TAKOM BHJIE [6, 7]:
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pgH *~ cosa oz ox ox

rJe € — reoMeTpuuecKasl XapakTepucTuka OE3HAOpPHOro MoToKa; Re — uucio Pei-
HOJIBJICA; S — T€OMETPUYECKUN KOMIUIEKC; f — TWHAMUYECKAs BI3KOCTh; B — 4HCIIO
bunrama.

N3 cucremsl (4) — (6) mpu ¢ — 0 mosydeHo ypaBHeHue [6, 7], omuchIBaoIIee U3-
MCHEHHE TOJIIIMHBI /i [IOTOKA
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on 1o Z*(3h -z s-1l20, (7)
of  60x ox
_5__B
=
ox

rae Z — KOOpJAWHATa MOBEPXHOCTU CKOJIBKEHUS (CM. puc. 1).
[IprMeHUTENBHO K YCTAHOBUBIIIEMYCS JIBHYKEHUIO 8h/ of =0 ypasuenue (7) ume-
€T BUJI

li{zz(ﬁ—Z{S—@ﬂ:O. (8)
6 Ox OX

B kadecTBe XxapakTepHbIX pazMepoB H W L TpuMeM Ha4aJIbHYIO BBICOTY TMOJIA4H
NyJbIbl U 3aJaHHYI0 JUIMHY pacTekaHus (IjauHa ckiaoHa xpanuiuiia). U3 (1)—(8)
CIIeZyeT: TeUEeHHUE MYJIbIIbl 3aBUCUT OT PEOJOTHUYECKUX (T(,77, 0 ) U TEOMETPUUECKUX

napameTpoB ([ ,a ), KOTOpbIE XapaKTepU3yrTcs YucioM buarama B 1 KOMIUIEKCOM
S. Tonpko mpu ONpPENEIEHHOM COOTHOLIEHUN MEXIAY HUMH JOCTUIaeTCs 3aJaHHas
JUIMHA PAcTeKaHWs. PallMOHANbHBIE BENMYMHBI B M S ONPEAESINCH CIEAYIOIUM
obpa3oM. 3agaBaiicss HaOop 3HaueHull uucen bunrama B, (r=1,2,...n). lnsa kaxno-

IO M3 HUX BApbUPOBAJICSA ICOMETPUYECKHM KOMILIEKC S . 31eCh INEpBBbIM MHIEKC
YKa3bIBAE€T HA TO, YTO BBIYMCIICHUS BBINOJIHEHBI I B, a BTOPOU — Ha s -0€ 3Haye-

Hue S. YpaBHenue (8) pemanoch 4ucieHHO mMetonoM Pynre-Kyrtra-®enbepra 4-5
HOPSIZIKA U ONPEJEIIATIOCh 3HAUEHUE X, , IpH KoTopoM /1 = 0. IIpoBepsnocs yciosue

L<x, <A, )

rae A — 1omycruMasi HOTpelHOCTh B ONpenesieHun L .
BapeupoBanve S, TOpeKpamanoch TP  BbIIONHEHHH ycnoBus (9) w

IPOMU3BOJWIICS NIEPEXO] K CIEAyIolIeMy 3HaueHuto B, . I'paduueckoe npeacrapieHue

pe3yibTatoB Beiunciennit (A =0,02) npuBeneHsl Ha puc. 2.

AMNMpoKCUMAaIMsI PAaCYETHBIX 3HAYEHUW BBITIOJIHEHA JUHEHHON (yHKIMEnH (cMm.
puc. 2)

S =0,7544B +5,2163. (10)

[TorpemHocTs annpokcuManuu Menee 3 %, kpome 3Hauenus npu B = 0,2, rae oHa
coctaBiseT 5,2 %.
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PucyHOK 2 — PaluoHaIbHbIE 3HAYE€HUS T€OMETPUYECKOTO KOMILIEKCa S ,
[P KOTOPBIX 00ECTIeYMBAETCs 3aJaHHas JiMHa L pacTekaHus myJsibbl ¢ yucioM bunrama B :
® — pacyeTHbIC 3HAYCHHUS; — anmpOKCUMAITUS

®opmyina (10) mo3BoASET ONPEAECIUTh 3HAUEHHE T€OMETPUUECKOT0 KOMILIEKca S ,
Ipy KOTOPOM OO€cleurBaeTcs 3aJaHHasi AJMHA pacTeKaHUs MyJIbIIbl ¢ YUCIOM buH-
rama B.

[Toacrasnss B (10) BeipaxkeHus 11t onpeaeneHus S u B, noinyyum

£tga:O,7544T‘2)—L+5,2163. (11)
H pgH” cosa

Pemas (11) oTHOCUTENBHO H, ONPEEINM HAYaJIbHYIO BBICOTY CJIOS ITYJIbIIbI

[2,55ina + \/6,255in2 a —98,3794M] .

pgL

H =0,0383
cosa

[TockosbKy yron HakioHa @ Mai, To (11) mpeacTtaBuM B TakOM BUIE

L —0.7504 5L
H pgH

+5,2163. (12)

2

N3 ypaBHenus (12) onpeaenum yroa HakJIOHa MJIOCKOCTU

7, H

a =0,7544 +5,2163—.
pgH L
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Pe3ynbTaThl YUCICHHBIX SKCIEPUMEHTOB IO H3YYEHUIO W3MEHEHHS BBICOTHI /1
CJIOSL MYJIBIIBI BAOJIb KOOPJAMHATHL X (pHUC. 3), MO3BOJISIOT CAeNaTh BBIBOJ: HECMOTPS
Ha BapbUPOBAHUE pPAIMOHAJIbHBIX 3HAYEHUM Yucia buUHrama M reoMeTpuyecKoro

KoMILIekca S, BuA QyHKIUU /(X) cOXpaHseTcs.

1,2

h

1 & L R

05 -

06 -

0.4 - &

02 -

|:I I 1 1 1 §
0 0,2 0.4 0,6 0,8 g 1

Pucynok 3 — i3MeHeHune BBICOTHI /I MOTOKA MyJIbIIbI 0 KOOPAUHATE X :

O-mpu B=0,2u S=51;x—npu B=10u §=12,38

[Tpu sroMm momanes F cedenus cinost [I0OO (B minockoctu x0z ), KoTOpas onpee-
Js71aCh YMCIEHHBIM HMHTETpUpOBaHHEM /h(X) B mpenenax uzMeHeHus x or 0 go 1
(Tabn. 1) Takke MOXHO CUMTATh HEM3MEHHOH, MOCKOJIBKY C BeposATHOCThIO 0,95

CIIpaBeJJINBa CTATUCTUUYECKAsl TUIIOTE3a, YTO BCE 3HAYEHUs F NpHUHAJJIEkKAT OJI-
HOW T€HEePaJIbHOM COBOKYITHOCTH CO CpeIHUM 3HaueHuem 0,9633.
[lepexoas K pa3MepHBIM BEIMYUHAM, MTOJIYYUM IUIOLIAAb CEUECHHUS

F=LHF . (13)

rae F —6e3pa3MepHas 1ionaiab, KOTopyro npuMmem paHoii 0,96 (cm. tabm. 1).
Macca 0TX0/10B, IPUXOAIIASACSA Ha OJWH TMOTOHHBIA METP MO KOOpPAMHATE ), C

yueTtoM (13) onpenensiercs Tak
m=0,96pCLH . (14)

rae C — maccoBasi KOHUEHTPALIMS MYJIbIIbIL.
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Ta6muua 1 — [lnomane F cedeHus myIibIibl IPU Pa3IudIHbIX B 1 S

Ywucno bunrama B | Kommiaekc S [Tnomam F‘
0,2 5,100 0,9660
0,5 5,400 0,9659
1,0 5,890 0,9657
2,0 6,790 0,9657
3,0 7,660 0,9646
4,0 8,440 0,9644
5,0 9,200 0,9633
6,0 9,920 0,9624
7,0 10,620 0,9609
8,0 11,310 0,9588
9,0 11,908 0,9592
10,0 12,380 0,9627

Crnenyer akueHTHpOBaTh BHUMaHUE, 4yTo (Gopmyna (14) cnpaBemivBa npu paruo-
HAJIBHBIX 3HAYEHUSIX YMCiIa brHrama u reoMeTpu4eckoro KoMIuiekca S, Mpu KOTOPbIX
o0ecrieurBaeTcsl TEYEHUE IyJIbIIbl C HauYaJIbHOW BBICOTOW /{ Ha paccTosiHue L.

Bpewms, HeoOxoaumoe 1715 pacTeKaHMsl IO CKJIOHY JJIMHOK L, OIpeneiaum 1o Xa-
PAKTEPUCTUYECKOU CKOpocTH U

L Ui
U pgHs*cosa

[, =

BriBoabl. PacTekanne myJibnbl ¢ KOHIIEHTPAUMEN MTACTHI 110 CKJIIOHY XPaHWJINILA
OTXOJ0B MOAENUPOBAIOCH MOJI3YIIUM TeueHHeM cpeabl bunrama-IlIsenosa. C nc-
IIOJIb30BAHUEM ATOM MOJEINIH, HA OCHOBE METO/Ia BO3MYLIEHUN ONIPEAEIIEHBI PACCTOS-
HUE TIepeMelleHns] PpOoHTa MyJIbIbI U Macca OTXO0JI0B, 3aBUCSIIME OT uyKciia bunrama
Y TEOMETPUUECKOT0 KomIuiekca. [lokazaHo, 4To IpH paccpeloTOUEHHOM Mo1aue Te-
YEHUE IYJIbIIbI IO CKIOHY 3aBUCHUT OT PEOJIOTUYECKUX U T€OMETPUYECKUX MapaAMET-
POB, KOTOPBIE XapaKTEPU3YIOTCS YUCIOM brHrama v BBEIEHHbIM F€OMETPUUYECKUM
KOMILUIEKCOM.

[TomydeHHbIe pe3ysIbTaThl FIAHUPYETCS UCIIOJIB30BATh MIPU pa3paboTKe NepCreK-
TUBHBIX TEXHOJIOTUH TPAHCTIOPTUPOBAHUS M CKIIAIMPOBAHUS OTXO/I0B OOOTAIIEHUS B
BH/IC TTACTHI.
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Anortauisi. [IpenMer mocmimKeHb - TeYisl MAaCTONOMIOHOT MyJIBITK 10 CXHITy CXOBHIIA BIIXOIB.
Mera po0GOTH - BU3HAYUTH BiJICTaHb, HA Ky BiIOYBA€ThCS MEpeMilleHHS (PPOHTY IyJbIN MO CXUITY
CXOBHIIA, 1 MACH CKJIaIOBAHMX BiIXOIB.

Po3TikaHHs macTomoaiOHOI MyJbIK MO CXWIYy CXOBHUIIA BIAXOJIB MOJETIOBAIOCS MOB3YYHUM
mimHOM cepenoBuia binrama-llIBenoBa. Jludepenmianpae piBHSIHHSA, SKE OMKHCY€E 3MiHY BUCOTH
mapy, BUpilryBajiocs yucenbHuM MetosioM Pynre-Kyrra-®enbepra 4-5 nopsnaky. Brnepiie Bu3Ha-
YEHO CITIBBITHONIICHHS MK 4yuciaoM biHrama i reoMeTpuyHUM KOMILJIEKCOM (BpPaxoBYE JIOBXKHHY,
KyT HAXWJTy CXWJIY CXOBHIIA 1 OYATKOBY BHCOTY LIAPY IyJIBIN), TIPU SKOMY 3a0€31euy€eThes mepe-
MiIIeHHs (PPOHTY MyJIBIN Ha 3aJIaHy BiJCTaHb.

OtpuMaHi pe3yibTaTH TUIAHYETHCS BUKOPHUCTATH IMPH PO3POOI MEPCIEKTUBHUX TEXHOIOTIH
TPAHCIIOPTYBAHHSI 1 CKJIaJlyBaHHS BIJIXO/IIB 30araueHHs y BUTJISAII ITACTH.

KitrouoBi crioBa: BiIX0/1H, TacTa, pO30CepeKeHa mojiaya, Teuis, CXUJI CXOBUINA, Maca BiIXOIiB

Abstract. The subject of research is flow of paste-like pulp along the slope of waste storage.
The purpose of research is determination of distance of shift of the pulp front along the slope of
waste storage and of storing cleaning rejects mass. Spreading of paste-like pulp along the slope of
waste storage was simulated by creeping flow of Bengham-Shvedov medium. Differential equation
describing bed height change was solved by Runge-Kutta-Felberg numerical method of 4-5™ order.
The relation between Bengham number and geometric complex, which ensures pulp front shift to
given distance, first was obtained. The length and angle of inclination of the slope of waste storage
as well as initial pulp bed height were taken into account by geometric complex. Obtained results are
planned to use during elaboration of prospective technologies of transportation and stocking of
cleaning rejects in the form of paste.

Keywords: cleaning rejects, paste, distributed delivery, flow, slope of waste storage, cleaning re-
jects mass.
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AHHOTanusi. BBINOTHEH NpakTUYECKUU aHamu3 HauOOJIEe YacTO HCIOJIB3YEMBIX METOJIOB
00€3BOKUBAHUS U3MENbUYEHHON BIAKHOW TOPHON Macchl. YKa3aHbl HEJJOCTATKU Ka)XJA0r0 U3 HUX U
MPEIOAKEH KOMIUIEKCHBIM METOJI C YUE€TOM TPEX METOJIOB 00€3BOKUBaHUS (BUOPAIMOHHOTO, JICK-
TPOOCMOTHYECKOTO M BaKyyMHOT'0), COBMEIICHHBIX B OAHOM ycTpoiicTBe. [IpencraBiena cxema
YCTPOMCTBA U MPHUHITUI €T0 padOTHI, a TAKXKE PE3yJIbTaThl 00E3BOKUBAHUS TI0 COBMEIICHHOMY Me-
TOAY Ha 3TOM ycTpouctse. [IokazaHo n0sIeBOE yyacTHe KaKI0ro METO/Ia B 3aBUCHMOCTH MPOLIEHTA
00€3BOKMBAHUSA OT JUTMHBI TPAHCIIOPTUPOBAHUSA HA 3TOM ycTpoicTBe. [lomydeHHbIE pe3ysbTaThl
MIpeIBApUTENbHBIX HCCIEAOBAHUN YKa3bIBAIOT Ha 3()(HEKTUBHOCTH MCIIOIB30BAHUS TIPEITI0KEHHOTO
KOMILUIEKCHOTO METOJ]a 00€3BOKUBAHMS, U HA 3TOW OCHOBE CJeJIaH BBIBOJ O TIEPCIIEKTUBHOCTH Me-
TOAA JUIS IIUPOKOTO UCIIOJIB30BAHMUS.

KuroueBble cjioBa: 00€3BOKMBaHME, TOpHAsi Macca, BUOpaIus, 3JIEKTPOOCMOC, BaKyyM, II€H-

Tpudyra.

CoBepIIeHCTBOBAaHUE MPOIIECCOB 00€3BOKUBAHUS M3MEILYEHHOM TOPHOW MaccChl
B Pa3IMYHBIX TEXHOJIOTMUYECKUX CXEMaX €€ MepepadOTKH SBIACTCA aKTyalbHOU 3aja-
4eil, TOCKOJIbKY /I X OCYIIECTBICHUS HEOOXOIUMO SHEProeMKoe 00OpyAOBaHHE,
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