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KOMBUHMPOBAHHBI METO/I OITPEIEJIEHU S
OTHOCHUTEJBHOI'O COAEP)KAHUA MATHETUTA B
TBEPJIOM ®A3E )KEJIE3OPYTHOM ITYJIBITBI

VY naHiii cTaTTi PO3MSIHYTHIl cmoci® BU3HAUCHHS BMICTY (DEpOMArHiTHOro KOMIIOHEHTa B MOTOL
3aJ1i30py/AHOI MyJbIK Ha 06a3i METOAy, 3aCHOBAaHOrO Ha KOMOIHOBAHOMY BHKOPHCTaHHI MOBEPXHEBHX
yABTPa3ByKOBUX XBUIIb.

The method of determination the contents of ferromagnetic component in the stream of iron-ore medium
on the grounds of the method, based on combined use of superficial ultrasonic waves is considered.

Beenenne. IloBpllleHME — KayecTBa  JKENE30PYAHOW  NIPOLYKIMU B
COOTBETCTBHH C TPEOOBAHMSIMH PHIHKA - SBIISACTCS OJHOM U3 BaKHEHIMX 3a71a4d. Ha
COBPEMEHHBIX TOPHO-00OTaTHTENBHBIX KOMOWHATaX MPOIECC OOOTaIIeHUS 3TO
BeChMa CJIOKHBIN MPOoIlecc, KOTOPBIH MPOUCXOIUT B HECKONMBKO cTtanuii. KauecTBo
TMOJIE3HBIX MCKOMAEMbIX U IMPOAYKTOB OOOTaIlEHHsI OMPEIeNsieTCs] COollepKaHueM
LIEHHOT'O KOMITOHEHTA, JJIEMEHTa, JUIsl MOJY4eHHs KOTOPOro M JT0ObIBaeTCs py/a.
ITokazarenem kadecTBa [UIsl JKEIE30PYIHOM NPOLYKLMH SBISETCS 4Yallle BCEro
MAarHeTuT - MUHepaJ, 00JIaaoInil CHIIbHBIMA MArHUTHBIMU CBOWCTBAMH.

YMEHBIIUTh 3KCIUTyaTalMOHHbIE 3aTpaTbl M IOBBICUTb KayeCTBEHHbIE
IIOKa3aTelau  IOCHENYIOLIEro  TEXHOJNOTMYECKOro  mepenena  MO3BOJSET
Ka4yeCTBEHHBI KOHTPOJb IOKa3aTeneil mepepadaThiBaeMOro ChIpbs Ha KaXKIOH
cTaguu 00OTraTHTENFHOrO KoMILIekca. [1oaToMy pa3paboTka METOIOB U CIIOCOOOB
KOHTPOJISL  colepkaHusi (peppOMarHUTHOrO KOMIIOHEHTa B MOTOKE MYJNbIIbI
SIBJISIETCS. AKTYAJIbHOM HAYYHOM M MPAKTUYECKOW 3a7auei.

AHanu3 W KIacCU(HKAIMI METOJOB HM3MEPEHHs BEIECTBEHHOTO COCTaBa
[OKa3aJl, YTO TPU TOCTPOCHUH H3MEPUTEIBHO - HWH(POPMAIMOHHBIX CHCTEM Ha
oboraTuTeNnbHbIX (pabpuKax JKENaTeNnbHO HCIONB30BaTh HHCTPYMEHTAIIBHBIE
MeToabl KoHTpois [1,2].

B Hacrosimee BpeMsi IpakTUYECKU HCIIONIB3YIOTCS TPU METOAA OINPENEICHUS
CTENIEHU PACKPBITUS MUHEPAJIOB: ONTHYECKHUH, T'PAaBUTALMOHHO-ONTUYECKUU U
OCHOBAHHBII HAa WCIONB30BAaHUHM pE3yAbTAaTOB MArHUTHOrO anamm3a [1,2].
Tlocnemuuii MeTox BCIENCTBAE CBOEH HEBBICOKON TOYHOCTA MOXET OBITh
HCHOJIb30BaH TOJIBKO ISl OKCIPECCHOIO OIpPENEHEHUs] CTENEHU PaCKPBITUS
MUHEPAJIOB, 00J1a/TalOIIX MATHUTHRIMH CBOMCTBAMHU.

B ocHOBe 1BYX HEPBBIX METOAOB JEKUT IMOACYET IOJ MHUKPOCKOIIOM
KOJIMYECTBA CBOOOIHBIX 3€PEH PYIHBIX W HEPYTHBIX MUHEPAIOB B M3METHUCHHBIX
MIPOAYKTaxX. Pe3ynbTaTel MCCIENOBaHMN MOKA3BIBAIOT, YTO OHM HMMEKT BBICOKYIO
TOYHOCTB, HO TPEOYIOT ONPEAEIEHHOr0 BPEMEHN JUISl TTOMy4YEHHS pe3yibpTaTa. DTo
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BO3MOXKHO JUISI HaYYHBIX HCCJIEIOBAaHHMH, HO MaJO IMPUTOIHO JUIS ONEPaTHBHOTO
KOHTPOJIS B XO7I€ TEXHOJIOTMYECKOTr'0 IpoIiecca.

OnmHUMU M3 TEPCIEKTHBHBIX, C TOYKH 3pEHHs pa3pabOTKH M3MEPUTEIbHBIX
KOMILIEKCOB, ABISIOTCA YAbTPa3BYKOBBIE METONBI [3]. YIBTpa3ByKOBOM KOHTPOIb
Hallell IIMPOKOE TPUMEHEHHE JUIS OIPEACICHUs OCHOBHBIX XapaKTEPHCTHK
MyNbIBl — IUIOTHOCTH M TPaHYJIOMETPHUYECKOro cocraBa. Jlias 3Tux wener
UCIIONB3YIOTC OOBEMHBIE W TIOBEPXHOCTHBIE BOJNHBL. MeETOIBl  KOHTPOJI,
OCHOBaHHBIE TOJBKO Ha OOBEMHOM  yJbTPa3BYKE HMEIOT  HEIOCTaTKH:
HEOOXOANMOCTD JieTa3alii, HeoOXOIMMOCTh HACTPOWKM NpPUOOPOB, HEBHICOKAS
TOYHOCTh M3MEPEHHs] KOHTPOJIMPYEMBIX MapameTpoB. MCKIIOYMTH HEKOTOpbIe
MpoOJIEMBI TIO3BOJIMIIO MCIIOJIb30BAaHHE TTOBEPXHOCTHBIX YIIbTPAa3BYKOBBIX BOJH. B
OCHOBE METOJIOB KOHTPOJISI CBOMCTB TEXHOJIOIMYECKOH CPEJIbl MPH UCITOIb30BAHUH
MOBEPXHOCTHOTO  YNbTPa3ByKa JIKUT M3MEHEHHE WHTEHCHBHOCTH BOJIHBI.
XapakTep 3aBHCHUMOCTH OIpenensiercss Kak CBOHCTBAMH Cpelbl, B KOTOPYIO
U3ITydaeTcs BOJHA, TaK ¥ BUJIOM BOJHBI [4].

Tak kak MarHeTur 06_]'[8.)18.GT CUJIbHO BBIPAXXCHHBIMHM  MAarHUTHBIMU
CBOMCTBaMH, TO IJIsl KOHTPOJIA COAEPXAHHSA ITOr0 KOMIIOHEHTa IIelecoo0pasHo
HCII0JIB30BaTh KOM6I/IHI/IpOBaHHbIe MAarouTHO-YJIbTPA3BYKOBbIE METObI. OJII/IH us3
HanOosnee 3((PEeKTUBHBIX TaKMX METONOB paccmaTpuBajcs B pabdore [5]. OmgHako,
METOA HE YYHUTBHIBACT 3aBUCUMOCTH IUIOTHOCTH TBEPIHOH (ha3bl >Kelae30pyIHOH
MyNbIBl OT COAEP)KAaHWs IOJE3HOrO KOMIIOHEHTa. [losToMy miisi TOBBIIEHUS
3¢ }eKTUBHOCTH KOHTPOJIS Ha OCHOBE TAKHMX IIOIXOAOB B IpeliaraeMoi padore
paccMaTpuBaeTcsl yCOBEPILICHCTBOBAHHBIM METO/I.

IMocranoBka 3agaum. llenpio 1aHHON PaOOTHI sABNISETCS pa3paboTKa METO/a,
KOTOpBIIl J]a€T BO3MOXKHOCTb OIPEIEIUTh OO0 MAarHUTHOTO KOMIIOHEHTa B
TBepJ0i (ase xkene30pyaHoN myibiibl. [1ynba paccMaTpuBaeTcsi Kak MpOBOISIIAs
(deppoMarautHas rerepodazHas cpela, B KOTOPYH H3iydaercs BonHa JIomOa,
pacIpocTpaHsIomasics Mo CTeHKe cocyla. B pabore aHalM3UpyOTCS MPOIECCHI,
KOTOpBIE MPOUCXOMAT NPH paclpocTpaHeHHH BomHbI JIaMba B ucciemyeMoi
cHCTEME, B TOM YHUCIIE [IPU €€ HAMarHUIMBaHUM.

OcHoBHasA 4acTh. [lns omnpeneneHus JONM MarHUTHOIO KOMIIOHEHTa B
TBepHol (a3e MyNblBl MpemIaraercss KOMOMHMPOBAHHBINA CIIOCOO, B OCHOBE
KOTOpOT'0 HAXOAUTCS YCTPOUCTBO KOHTPOIS COAEP/KaHM MarHUTHOI'O KOMITOHEHTA
B IIyJbIE, COCTOSIIEE U3 MABYX W3MEPUTENBPHBIX OJIOKOB, aHAJIOTWYHOE
npeuiokeHHoMY B [5]. B m3mepurensHoM O0ke 1 peanmsyercss ymbTpa3ByKOBOM
KOHTPOJIb OOBEMHOW MONHM TBEPAOH (a3l mynsnbl. B m3mepurensHOM Oloke 2
OCYIIECTBISICTCS HAMarHMYMBAHUE IYIBIBI W W3MEPSETCS €€ MAarHWTHas
MIPOHUIIAEMOCTb. B cOOTBETCTBUM C 3THM Ha pHc.|l mpeacTaBieHa cxeMa KOHTPOJIS
coJiepKaHNsl MAarHUTHOTO KOMITOHEHTA.
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Puc. 1. Cxema KOHTPOJIA COACPIKAHUA MArHUTHOI'O KOMITOHEHTA B ITYJIBIIC

Paccmorpum m3MeputenbHbld 010Kk 1. Uepe3 M3MEpUTENbHBIH COCYH TeueT
KOHTpolupyemasi cpefa (myabla) ¢ IIOCTOSHHOM CKOpOcTbio. /[l OlLeHKu
00bEeMHOI 101mu TBepOi (ha3bl MyJBIBI UCIONB3YIOTCS BONHBI JIamba. OmHa u3
CTEHOK HM3MEPHUTEIBHOTO0 COCyJia MPEICTABISET W3MEPUTENBHYIO TUIACTUHY, IO
KOTOpOH pacmpocTpaHsAoTcs BonHbl JIomOa. Drta BomHa  (opmupyercs
HOCPEACTBOM (pOPMUPYIOLIEH NPU3MBI M HM3JIyYarolero Ibe3onpeodpa3zoBaTens.
Bonns! JIsm0a, npoiins ¢puxcupoBanHoe paccTosHue | MO CTEHKe M3MEpUTEIBHOI 0
O6noka 1, mocrymator d4epe3 (opMHPYIOIIYyHO TNpPU3My Ha  MPHUEMHBINA
Ibe30IpeoOpa3oBaTeb, KOTOPBIH OCYLIECTBIET MpeoOpa3oBaHHE — YIPYTHX
yJIbTPa3BYKOBBIX KosneOaHUIl B ayeKTpuyeckuid curHai. IIpodas paccrosuue |,
BOJIHBI OYAyT 3aTyXaTbh, H3Jy4asi SHEPTUIO B XuAKOCTh. Koadduimenr 3aryxanus
BonmH Jlomba ©Ha emummie mmHBl K, ompememsercss mo Qopmyme [6]:

ky, =—i Pn kA, Thne  p,- IUIOTHOCTb MHYJBMBL, L, - IUIOTHOCTh MaTepHala

nn

IIJTaCTHHBI, k| - BOJIHOBO€ YMCJIO TTPOAOJIBHBIX YJIBTPAa3BYKOBBIX BOJIH B IJIACTUHE;

A,- xo3(hduIUEeHT, ompeaenseMblli MeXaHHYECKIMH CBOMCTBAMM MaTepHaia

IUIACTHHBI.
Tak xax razoBas (a3a IyJIbIIbI IPAKTUYECKH HE BIUSET Ha €e INIOTHOCTb, TO
ra3oBbI€ MY3bIPbKH HE OYIYT OKa3bIBaTh BIHMSHHE Ha ociabienue BoiH Jamba [7].

B 5ToM ciydae IUIOTHOCTH MyNbIIbl O, OyJeT omnpenensrbcs oObeMHON onei
9acTHL TBEPAOro B mynbne W, UX cpefiHel INIOTHOCTEIO O, . U INIOTHOCTBIO BOJBI

Lo P = (l—W)pg +Wp,,,. IloaTomy koabduimenT 3aTyxaHus |(2 JUTS. BOJHBI

MOXHO IIPEACTABUTH B BUJIC:

K, =| (L-W)Le W Lme |
pnfl pl’l]l

31



rae Cv - BCJIMUMHA, IPAKTUICCKHU HE 3aBUCALIAA OT IIJIOTHOCTU JKUAKOCTHU.

Takum 00pa3oM, HHTEHCMBHOCTh BOJH JI3M0a Ha paccTosiuuu | oT uctouHmKa
BOJTH MOXXHO OTIPEACITHUTH 1O (hopMyIIe:

1, =1y, exp(—k,1)=1,, expl | @-W )L +w £me |c |
pn.fl pn,‘z

WITH TIOCTIe MaTeMaTHYECKUX MPeoOpa3oBaHmit

|n|0_V=ch|

, S @
v pms

owlv' WHTEHCHBHOCTH BOJHLI JIobMbOa Ha BXOoIe M BEIXOZE

rie |
M3MEPHUTENBHOTO MOAYIS; P, - TNIOTHOCTh TBEPAOH (a3bl; p, - MIIOTHOCT BOJIBI;
Py, - NOTHOCTh MaTepuaia MIacTHHbI; C, - TOCTOSHHAs BEIWYHHA, HE 3aBUCAILAs
OT TUIOTHOCTH HMAKOCTH; | - paccTosiHue Mex1y MCTOYHHUKOM M IPHEMHUKOM
BOJIH.

Takum oOpa3zom, Beipaxkenue (1) ompenesnsier BeNIMUMHY 3aTyXaHHs BOJIH
JIomba, koropas ompenensieTcs KOHIIGHTpalMeld W TUIOTHOCTBIO TBEpAOi (asbl
KOHTPOJIMPYEMOH CyCIEH3UH, MPOTEKAIOIEH B U3MEPUTEIBHOM COCYIIE.

WzmeputenbHbiii 070K 2 TpencTraBisieT co00i coneHoun, couxepxammid N
BUTKOB Ha €IMHHUILY JUIMHBI. [Ipy npoIrycKkaHuU Yepe3 CONCHOM I TOCTOSHHOTO TOKa
BeNMYMHBl J | BHYTpH CO31@€TCS ONHOPOIHOE MATHUTHOE TOJIE HATIPSIKEHHOCTH
H.

KonmuuecTBeHHBIM KpUTEpHEM HAaMarHWYMBAaHUS BeleCTBa OyIeM CUUTATh

BEKTOp HaMarHW4YuBaHus | .
BoimennM B HaMmarHWYeHHOW Tmmynblie 00beM AV B OIpeAenuM €ero

HaMarapgeHHocts | - | = AP, / AV, roe AD,, - CyMMapHbIii MATHUTHBIA MOMEHT
obbema AV MarHeTuka.

O6o3naunm wepe3 |y, BenmumHy HamaraumdeHHoctH uwuctoro (100%)
MarHeTuTa NpH HacblleHMH. Ha puc. 2 npuseneHa 3aBucumocts | or

HanpsYKEHHOCTU MarHUTHOT'O TTOJISA H n-.
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I(H) 4

»
>

H H

n

Puc.2. 3aBucuMOCTh HAMAarHHYEHHOCTH ITYJIBITBI OT HAIIPSPKEHHOCTHU
MarHuTHOI'O ITOJIA

OmpenienniM MarHUTHBIA MOMEHT 00beMa AV ITyIIbIIBI, €CIH OHA HAXOAUTCS
B MarHuTHOM mome H >H,: Ap, =W AVl , rme 77- mons MarHUTHOrO

KOMITOHEHTa B TBepAo (ase mysabmbl, W - 00beMHas 10711 TBEPAOro KOMIIOHEHTA
B IIyJIbIIC. TOFlla HaAaMaroMm4€HHOCTD ITYJIBIIbI (KaK MAarHmuTHOI'O MOME€HTAa €AWHUIIbI
o0bema BellecTBa) OyIeT ONPEeesIThCs BRIPRKECHHEM:

_WnAVI,,

I nymn — AV

Wnly 2

C npyroi cTopoHbI U3BECTHO, YTO HAMAarHU4YEHHOCTh BELECTBA (B TOM 4HCIIE
U IyJBIbI) ONPEIeNseTcs yepe3 HalpsDKeHHOCTh MarHUTHOTO monst H

I}’lyflbn =H, (3)

TJe ) - MarHUTHas BOCIIPUUMYHMBOCTH BEIIECTBA.
[IpupaBHUBast JEBYIO U MPABYIO YaCTH BhIpakeHuit (2) u (3), momyanm

AH =Wy, @)

[onenus, neBbie 1 MpaBble YacTh BeipaskeHwi (1) u (4), momydnm

Zi_' — WUIM — 77|M ) (5)
In |07‘, W(pmg_pe)cvl ( me_pg)cvl
Iv P Pua
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W3 Bepaxenus (5) crenyer, 4To

n= (pms_ps)cvl ZH , (6)
pmlM In Ioiv

v

rac Z:/J—l - MarHuTHasgd BOCIPHUUMYHBOCTL ITYJIBIIBI, Haxoz[s[mei/ics[ B

MarsuTHoM none; H - HampsskeHHOCTH MArHMTHOTO MO,

Hannass QopMyna © SIBISCTCS OCHOBAaHHWEM JJIs OINPCICICHHUS JIOIU
MAarHUTHOTO KOMIIOHEHTa B TBEpJoW (ha3e myiblbl. B cTathe [S] mpemmonaraiocs,
4TO TJIOTHOCTH TBEPHOH das3bl p,,, SBIAETCSA MOCTOSHHOH BemuuuHON. BMmecre ¢
TeM p,,, 3ABUCHT OT COCTaBa TBEPJOH (a3bl, crefoBaTeNbHO, U 0T 77. C yueTrom
9TOT0 MOXKHO 3aITUCATh:

Pme = (1_77):0144\1 10,

_ (1_77)pHM + 1105 — Ps o (/u_l)H
n= v .
pml,u In I&
IV
OTcrofa momyyum:
(pHM _ps)(/u_l)HC I
n=— - : @)
In IOV Pun I M (p,w = Pun X/J _1)HCV|

\4

3agaua CBOOUTCA K OIIPEACIICHUIO HAIIPSHKEHHOCTU MAarHUTHOIO ITOJIA H u
MAarHUTHOM TIPOHUIIAEMOCTH /,l .

Jnst ompeneneHuss MarHUTHOM HPOHMIAEMOCTH [/ MHCIOIb3YeEM H3BECTHOE

COOTHOILIEHHE:
B
H=— )]
HoH

rac B - HMHAYKIOWS MAarHUTHOI'O NOJIA B ITYJIBIIC; [y - MAarHUTHAs IMOCTOSIHHAA.

CootBerctBenHo st Haxoxaenuss B wm H  wccmemyem mporeccsr,
MpoucxoiIe B u3MepurensHoM Omoke 2. Ilpm mpomyckanmm dwepes3 OJ0OK
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(CONMEeHOMT) TOCTOSIHHOTO TOKA BENMYMHBI J, BHYTPH CO3/Ia€TCS OJHOPOIHOE

o]
MAarauTHOC MOJIC HAIIPSAKCHHOCTHU H :

H=nJ,. 9

Ecmn H opHO3HayHO ompenensercsd TOIbKO TOKAMH TPOBOAMMOCTH Jg

cormacHo ¢opmyie (9), To mId HaxoxaeHus B MOXHO HCIOTB30BATH
0aJUTUCTHYECKUIT METON M3MEpEHHs. 3/1eCh HEOOXOIMMO YIUTBHIBATh TO, U3 KAKOTO
MaTepHana cielaHbl CTeHKH COocyJla W3MEPUTENFHOr0 MOJYNA. DTO MOXET OBITh
KaK HeMarHUTHBIA Matepuan (Mefib, JTaTyHb H T.I.), TAK U MarHUTHbIHA (cTasb). OT
9TOro Oy/AeT 3aBHCETh pa3MElICHHE JIOMOJHUTENLHOH M3MEPUTENbHONW KaTYIIKH.
Ecnu cocyn M3 HeMarHUTHOTO Marepuaia, TO JONOJIHUTENbHAs HW3MEepUTENbHas
KaTyllIKa pa3MeIlaercs CHapyxH [5], ecnu u3 MarHuTHoro — BHYTpH (puc.3). Ilpu
U3MCHCHUNW MAarHuTHOI'O II0JII, MCHACTCA ITOTOK MarHUTHOU WHAYKIIUU 4YCpEe3
nornepevyHoe ceueHue cojeHouaa. Ilon nmelicTBEM HM3MEHSIONIIETOCS MAarHUTHOI'O
NOTOKAa B W3MEPUTENFHOM  KaTyIIKe BO3HMKAET AJIEKTPOJBWKYIIAs  CHIIa
g:—N(dBS/dt). B pesympTaTe, B IleMd  TalbBaHOMETpa  MPOTEUET
KPaTKOBPEMEHHBIM TOK, IIPH 3TOM BEJIWYMHA 3apsiga (| OyaeT NMpoHoplHOHAaIbHA

o . dq dBS NSB
MarHuTHoM uHaykumu B: —R=-N——, Q= , rme N - 4HCI0 BUTKOB
dt dt R
JONOTHUTENIBHOW KATYIIKW; S - IUIOMAAb IOMEPEYHOro cedeHus (ompenensercs
BHYTPEHHUM JMaMETpOM TpyObl); R - moiHOe compoTHBICHHUE U3MEPHUTENBHOM
uenyd  (CONPOTUBIICHHE OOMOTKH JIOMOJHUTEIBHOW KATYIIKH W BXOJHOE

COIMPOTHBIICHHE TaJbBAaHOMETPA, U3MEPSIIOIIETO BEIUIHHY 3apsiaa ().

| 0090a0aa

Puc.3. UsmepuTenbHbII MOAYAb 2 A7 ONIPENeIeHHS MATHUTHBIX
XapaKTEPUCTHUK MYJIBIIBI C ATbTEPHATHBHBIM PACIIONIOKEHHUEM JJOMOIHUTEITBHOTO
BUTKA WIHA KATYIIKH
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Taxum 06pa30M, n3Mepsaa ITOJTHBII 3aps]l KpPaTKOBPECMCHHOI'O TOKa B
I[OHOHHHTCHBHOﬁ KaTYIIKE, MOKHO OMPCACIUTb B:

B=" (10)

B pesynbrate, ¢ yuerom Beipakenuii (9) u (10), dopmyrna s onpeneneHus
grR R
, T7Ie
HoNSnJ,, HoNSnJ

M TIPUMET BUA: U = - IOCTOsIHHAsA BCINMYHHA, KOTOPYIO

obo3naunm C; .
#=0C;. (11)

Mocrosunas C | ompeziensercs B 1abopaTopHeIX ycnousx. IToxcrasmss (9) u

(11) B popmymny (7), moaydnM OKOHYATENHbHOE BHIPAKEHUE JISl HAX OXKJICHHS JIOJH
MAarHUTHOTO KOMIIOHEHTa 7] B IIyJbIle

n= (P, — P, )-(@Cy ~1nI,C, | | )

In IOV pmlM _(PM_PHM)(qu _1)n‘JOCVI

14

3akiroyenne. B pe3ynpTare HCCIENOBaHMH IOMYy4EHO BBbIPa)KCHUE IS
OIIpEeJIeIEHUsI 10JM MarHUTHOIO KOMIIOHEHTA B KeJle30pyaHoi mynbne. Ha ocHoBe

CIPaBOYHBIX JAHHBIX (,06 P Poars Prs CV), a TaKKe MO pe3yiabTaTaM U3MEepeHHH

I
q,Cy,J,.1,n, |°V ompenensiercs ~ OAMH M3  OCHOBHBIX  IIOKa3aTenei
v

TEXHOJIOTUYECKOT'0 MPOIIecca 000TaIleHH s )KEIEe3HON PY/IbI.
Takum 00pa3oM, MPETIOKEHHBIH METOJ OIpeAeIeHHs 7], OCHOBAHHBIA Ha

aHanu3e (U3MYECKHX TIPOLECCOB B HM3MEPUTENBHBIX OJIOKaxX, YYHTHIBACT
3aBUCUMOCTb TBEPIOH (ha3bl OT U3MEPSEMON BENYMHBI ¥ [TO3BOJISIET OPraHU30BaTh
KOHTPOJIb COAEPKaHMS TOJIE3HON KOMIIOHEHTHI B ITYJIBIIE B XO/I€ 00O aleHHUSI.
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