[Tony4yeHHbIE 3aKOHOMEPHOCTH TO3BOJISIFOT MHOTOKOMITIOHEHTHYIO CMECH
NPEJICTABUTh KaK CMECh C MCHBIIUM YHCJIOM KOMITOHEHT (IIOHHU3HUTH TPYIITY
CMeCH), BILIOTh Ja OuHapHOU cMecH (rpyrma 2), 3a CueT 00beJMHEHUS OTCIb-
HBIX KOMIIOHEHT 3aJJaHHOW CMECH B COCTaBHbIE KOMMNOHEHTHI. IIpu 3TOM Co-
CTaBHbIC KOMIIOHEHTBI B aJICKBATHOM CMECH MOTYT OBITh HPEACTAaBJICHBI JIO-
ObIMM KOMOMHAIIUSIMK KOMIIOHEHT 3a7aHHOi cMecu. OnpeneneH cnocod npe-
CTaBJICHUSI MHOTOKOMIIOHEHTHOM CMECH B BUJIC ONTHUMAJIbHOW OMHAPHOW CMe-
CH.

Pe3ynbraThl MOTYT OBITH MCIOJIB30BAHBI JIJIsi ONpPEJEICHUsI 3aKOHOB pac-
MpEJIETICHNs] COAEPKAHUM KOMIIOHEHT B 33IaHHBIX MHOTOKOMIIOHEHTHBIX CMe€-
CSX CO CIyYallHbIM MU3MEHEHUEM COJICPKAHUS, MOJICTITUPOBAHUS BEIIECTBEHHOTO
COCTaBa MEPEMEHHBIX CMECEH, ONMEPaTUBHOIO MPOTHO3WPOBAHUS COJIEPHKAHUS
KOMIIOHEHT B CHCTEMAaX ONEPaTUBHOIO KOHTPOJISI BEIIECTBEHHOI'O COCTaBa Ie-
PEMEHHBIX CMECEH.

Merogosiorusi aHajan3a paccMaTpuBaeTCsi B 00IIEM BHUAE U MOXKET OBITh
MPUMEHUMA K JIFOOBIM MPUPOJIHBIM MM HUCKYCCTBEHHO CO3/IaHHBIM CMECSIM C
Pa3IMYHBIMU BUIAMU BEILIECTBEHHOTO COCTaBa U (ha30BbIMU COCTOSIHUSIMU CMe-
CU U €€ KOMIIOHEHT.

Cnucok numepamypot.

1. 3amayHWK WO KOJWYECTBEHHOMY aHanmu3y, M3a. 3-e, mom., M3a-Bo
«Xumus», -J1., 1972, -376 c.

2. MUHEPAJIOTUS KPUBOPOXCKOI'O BACCEMHA: OTBercTBeH-
HeIil pepakrop akaa. AH YCCP E.K. Jlazapenko U3natensctBo. —K.: "HaykoBa
nymka', 1977. -544 c.

YK 681.51:622.771
3YBKEBHY B.10O., 'BY3 «KpuBopoKCKuii HalMOHAJIbHbBI YHUBEPCUTET»

OBOTI'AILIEHUE MUHEPAJBHOI'O CBhIPbSI METOJOM
KYCKOBOU TEPMOI'PA®UYECKOU COPTUPOBKHA

buvina paspabomana nosas mexunonoeus Kyckogou copmuposKu, OCHOBAH-
HAsl HA UCNOTb308AHUU MEPMOPAdUUecKo20 KOHMPOL (DUSUKO-XUMUYECKUX
C8olUCME 0002aUiAeM020 KYCKOBO2O0 MUHEPATbHO20 Cblpbsi C UCNOIb308AHUEM
COBDEMEHHBbIX CPeOCm8 KOHMPOIs 8 00aacmu UHDPAKPACHO20 U3NYYEHUs U
CHeyuUanbHblX UHGOpMayUuoHHbIX mexHono2ull. Ilposedenvl sxcnepumenmans-
Hble UCCe008AHUS ONBIMHBIX 00pA3Y08 N0 MepMocpaduyecKou MmexHoI02Ul
no cneyuanvHou npozpamme. Llenvio makux ucciedosanuil A6A10CL onpeoene-
HUe YCMOUYUBBIX 3A8UCUMOCTEN NAPAMEmMpPOo8 Menjio8oco 0opaza KOHMpOIU-
pyemozo oo6vexma om e20 QU3UYECKUX U XUMULECKUX CBOUCMS.

byna pospobaena nosa mexnono2is Kyckosuil cOpmy6aHnHs, 3aCHO8AHA HA
BUKOPUCMAHHI MepMOo2paAPiuH020 KOHMPOIO PI3UKO-XIMIUHUX 61ACMUBOCIEl

375



30a2a4y8aHoi KycKo8020 MIHEpANbHOI CUPOBUHU 3 BUKOPUCMAHHAM CYYACHUX
3aco0ie¢ KOHmMpoaw 6 obaacmi IHQPaAuepeoHO20 BUNPOMIHIOBAHH —MA
cneyianvHux iHgopmayitinux mexuonocit. Ilposedeno excnepumeHmanvti
00CNi0JCEeHH.  OOCHIOHUX 3pA3Kie no  mepmozpagiunoi mexHono2ii  3a
cneyianbHolo npozpamoro. Memorto makux 0o0cniodxceHb O0y10 BUSHAYEHHS]
CMIUKUX 3AlledCHOCmel napamempie meniogo20 cnocody KOHMPOIbOBAHO2O
00'ekma 810 11020 i3UYHUX T XIMIUHUX GLACTMUBOCMEl

Has developed a new technology lump sorting based on the use of thermo-
graphic testing of physical and chemical properties of minerals enriched lump
using modern means of control in the field of infrared radiation and special
information technology. Experimental studies of prototypes for thermal tech-
nology in a special program. The purpose of these studies was to determine the
dependence of the parameters of stable thermal image of the object under con-
trol of its physical and chemical properties.

MeTtonbl TepMorpaduueckoil KyCKOBOH COPTUPOBKH MUHEPATBLHOTO CHIPhS
OCHOBBIBAIOTCSI Ha HEPA3pyIIAIOLIEM OINEpPaTUBHOM KOHTPOJsS  (hU3UKO-
XUMHYECKUX CBOMCTB BEIECTBA C MCIOJB30BAHUEM TEIUIOBOIO W3IIYyYCHHUS
KOHTPOJIMPYEMOTO BEILIECTBA, HATPETOIO C IMOMOUIBIO CBEPX BBICOKOYACTOTHO-
ro (CBY) ucToYHMKA 3JIEKTPOMArHUTHOM SHEPTHU.

HcnonpzoBanne CBY MCTOYHMKOB ISl IEPBOHAYAJIBHOIO HArpeBa Belle-
cTBa oOecrneuyuBaeT U30UpaTeNbHbli HarpeB KOMIOHEHTOB KOHTPOJIUPYEMOIO
BEIIECTBA, YTO YK€ Ha MOATOTOBUTEIILHON CTaJNHM OOECIIEUNBACT MOBBIIIICHHUE
YyBCTBUTEJIIBHOCTU U U30MPATEILHOCTH METO/A.

AHaym3 uccjenoBaHuil U nyoaukanuii. [Ipu o01yyeHUn MHOTOKOMIIO-
HeHTHoro BemectBa CBY sHeprueil, pazauuHble €ro COCTaBISAIOIIME OYyIyT
IIOTJIONIATh Pa3HOE KOJMYECTBO JHEPIUHM, A, CIEIOBATEIBHO, HAIPEB Pa3jany-
HBIX KOMIIOHEHTOB OyJeT He OJMHaKoBbIM. Kpome TOro, pacmpocTpaHeHHe
CBUY sHepruu B BelECTBA TaK e OMPEENSIETCS] €0 CBOMCTBAMM, YTO CIOCO0-
CTBYET U30MpaTEIbHOMY HarpeBy.

Takoit HarpeB MO3BOJIIET TOJMYYUTh IUIOCKWWA HMHTETpalibHBIN U mudde-
PEHIMATBHBIA 00pa3 KOHTPOIUPYEMOT0 0OBEKTa, aHAIU3UPYS KOTOPHIE MOKHO
MIOJIYYUTh OLICHKHA HEKOTOPBIX CBOWCTB BEIIECTBA, U3 KOTOPOTO COCTOUT KOH-
TPOJIUPYEMBIIl OOBEKT.

Harpes BemectBa B CBY nosie onpenesnsercs: BBIpaKEHUEM:

HME2eq-£-198

Co
rae Ty — TeMmmeparypa enuHUIlbl 00bema BellecTBa nocie Bosnaencteus CBY
moust [°K];
To — Temmeparypa eauHUIEI 00beMa BemecTBa 10 Bo3acicTBus CBY mos
[°KI;
f —wgacrora CBY nons [/ y];
En — manpsbkennocts CBY mons [B / m.];
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€0 — MMAICKTPUUECKAsi TOCTOSHHAs (£0=8,85418781762:10™) [@ / m.];

& — OTHOCHUTEJIbHAS JUAJIEKTPUUYECKAsi TPOHUIIAEMOCTh BEUIECTBA;

tgo — TaHTeHC TMAIIEKTPUICCKUX TIOTEPh BEIIECTBA,;

C - ymenbHas TemoeMkocts Bemectsa [ | (k2-CK)];

p - IUIOTHOCTS Betuectsa [xke / m°];

Aty — Bpems Bo3zzaeiictBus CBY noss Ha BemecTBo [c.].

C npyrou ctopoHsl, HarpeB BemiectBa B CBY mone MOXHO mpeacTaBUTh
BBIPAKEHUEM

AT =Ty =Ty =Wepy - Fp - Aty [9K],

rae Wepy — 00beMuas moniHocts CBY mons [Bm /M3.];

Fs — CBY ¢axrop Bemectsa [°K-w® [ Bm.];

3nadyeHue 0obeMHoOM MomHOCTH CBY mosis MOXHO ONpeeTuTh UCXOIS U3
BBoguMOI B CBY kamepy CBY mMomnoctu u o0bemMa CBY kamepsl 1o BbIpa-
JKEHHUIO!

Wepy = Pepy [Bm [ 1°],
CBY

rae Pcpy — nmogBoaumas CBY morHoOCTh [Bm.];

V gy — 00beM CBY xamepsl ]

Vegy = L-B-H [a’],

roe L — mmnua paboueii 3061 CBY kamepst [a.];

B - mmpuna paboueii 3oup1 CBY kamepsr [1.];

H - BoeicoTa paboueii 3ou61 CBY kamepsr [a.].

C npyroii croponbl o0beMHas MortHocTh CBY nosist

W,y = AdE2eq [Bm ).
Ortkypna, 3Hauenue HanpspkeHHoctn CBY nons Oyper:

E = PCBI{
m_ .
L-B-H - e

CBY ¢dakrop BemiecTBa omnpeaensercss (U3NKO-XUMHUUYECKUMU CBOWCTBA
BEILIECTBA U ONPEACIISIETCS IO BBIPAKEHUIO:

£, =599 10g 131 B,

Cp

B Hacrosiiiee BpeMs Teopusi HE TIO3BOJIIET HAWTH 3HavYeHusI 10, ¢, ¢, u p U1
TBEPIBIX TEJI, KUIAKOCTEH WM PACTBOPOB YHMCTO pacyeTHbIM myTem. lloatomy
CBU daxTop 111 KOHKPETHOTO BEIIECTBA OMPEICIISIOTCS IKCIIEPUMEHTATIBHO.

N3i0:xxeHHe MaTepuaJIOB M Pe3yJbTAaTOB HCCJIeA0BaHUM. TexHomorus
KYCKOBOM COPTHUPOBKH Ha OCHOBE TEPMOTpapUUIECKUX METOJIOB 3aKJII0YaJIach B
ITOCJIEIOBATEIHFHOM BBITIOJIHEHUH CIEAYIOIINE ONEPALUU:

1. ¢dopmupoBanre OTOKa KOHTPOJIHUPYEMOTO BEIIECTBA,

2. CBY HAarpeB KOHTPOJIUPYEMOTO BEILIECTBA,;

3. KOHTpoJIb M (HKCalus OTOOpaKeHHs OOBEKTOB KOHTPOIHUPYEMOIO
BEIIECTBA B MH(PAKPACHOM M3ITYUCHHH;
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4. wunentuduKkanys 00HEKTOB KOHTPOJIMPYEMOTO BEMIECTBA M OIMpPEeie-
HUE TTapaMeTPOB COPTHUPOBKHU

5. COPTHUPOBKa KOHTPOJIHMPYEMOTO BEIIECTBA.

Jlyis mpoBeZieHUsT HKCIIEPUMEHTOB CO3/1aHa JlabopaTopHas yCTaHOBKA, IO-
3BOJISFOIIAS B CTATUYECKOM M JJUHAMHUYECKOM PEXXHMax MPOBOJIUTH UCCIIEI0Ba-
HUS Pa3JINYHBIX BEIIECTB.

CBUY o6nyuenue (HarpeB) ocymectnisercs ¢ momornipio CBY reneparopa
Ha OCHOBE MarHeTpoHa.

KouTpons uH(ppakpacHOro uznyueHuss oObEKTOB KOHTPOIUPYEMOTO Be-
IIECTBA OCYIICCTBISICTCS CKAHHPYIOUIUM YCTPOHUCTBOM (TEIIOBH30POM) IO
JIBYM KOOpJAMHATaM: BJIOJIb BEKTOPA MEPEMEIICHUS] KOHTPOJIUPYEMBIX O0BEKTOB
Y TIEPIEHUKYJISIPHO BEKTOPY MEPEMEIICHUS. ITO MO3BOJUT MOITYUYUTh IJIOCKUE
M300paKEHHUS TEIJIOBBIX MOJIEH KOHTPOJIUPYEMBIX OOBEKTOB.

[Tocneayromuii aHaaM3 MOJIYYCHHBIX TEIUIOBBIX M300pakeHUH (TEIIOBhIX
00pa3oB KOHTPOJIUPYEMOT'O 0O0OBEKTa) BKIIFOUYACT:

1. wupentuduranmo 06bekTa(TOB) KOHTPOIs (IIOJyYEHHE KOHTypa O0b-
CKTa);

2. TeOMETPUYECKHMI aHajin3 00BEKTa(TOB) KOHTPOJIS, BKIFOUAFOLIMNA OII-
pezenieHue TIoniaad KOHTYpa, FTeOMETPUUECKOro IEHTPa, MAaKCUMAaJIbHBIX pa3-
MEpPOB 10 OCSIM KOOPAUHAT U a0COIFOTHOIO MAaKCUMAaJIBHOTO pa3Mepa,

3. TemnoBoii aHanu3 00bEKTa(TOB) KOHTPOJIS, BKJIIOYANOLIMNA ONpeaese-
HUE W30TEPMUYECKHX KOHTYpPOB, HAIpaBJCHUS W 3HAYCHUS MaKCHUMabHBIX
IPaJIMEHTOB TEMIIEPATYPHBIX MOJIEH, ONpEETICHUE 30H C HAUBBICIICH SHEpre-
THUYECKOW CBETUMOCTBIO M CPETHEN TEIUIOBOM SHEPIUU ITUX 30H, OMPEICIICHUE
AHEPTreTHUYECKON CBETUMOCTU OT BCEU MOBEPXHOCTU OOBEKTA KOHTPOJIA.

4. BelleCTBEHHBIN aHAN3 00bEKTA(TOB) KOHTPOJIS, BKIKOUYAIOIINN OIpe-
JICJICHUE MAacChl OOBEKTa KOHTPOJIS, MPOIEHTHOrO (MAcCOBOT0) COACPIKAHUS
KOMITOHCHTOB, BXOJSIIUX B OOBEKT KOHTPOJS M pacrpeeicHue KOMIIOHCHTOB
1o 00beMy 00BbEKTa KOHTPOJIS.

CopTupoBKa OCYIIECTBIISETCS MyTEM M30UPATEILHOIO B MPOCTPAHCTBE U
BPEMEHHM MEXaHUYECKOTO BO3JICHCTBHUS Ha KOHTPOIUPYEMbIH OOBEKT C MOMO-
II[BI0 CMECIIMATBLHOTO COPTUPYIOLIETO0 MEXAHU3MA U BKJTIOYAET:

1. ompenesnenne MoOporoB COPTUPOBKHU ISl MPHHATHS PELIEHUs (BBIIOJI-
HSCTCS HA OCHOBAHUU I'€OMETPUYECKOTO U TEIJIOBOTO aHAIIN3a);

2. OompeJelicHUE MO3UIMU U BPEMEHH COPTUPYIOIIETO BO3ICHCTBHS;

3. (GopMHUpOBaHKE YIPABISIONIETO BO3AEUCTBUS Ha COPTHPYIOIIUM Me-
XaHU3M.

[Ipu npoBeneHNH SKCIEPUMEHTOB UCII0JIb30BAIUCH CIECAYIONINE TPU BUAA
MUHEPAJTBLHOTO ChIPhSI.

1. XKenesopyaHoe ceipbe KpuBopoxkckoro 6acceiina (YkpauHa) npejcTas-
JS710 COO0M KPYITHO3EPHUCTYIO (DpaKIUio IPOOMIBHO-COPTUPOBOUHOM (hadpu-
KM IIaXThl, TpuHaanexaied komounary «Murran Ctun Kpusoit Por». B coc-
TaB MaTepuaa BXOJIUIU 00JIOMKH OOTaToOi reMaTUTOBOM PY/IbI C COIEpKAHUEM
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xene3a 60-69 mac.%, remarutoBoro kBapiura (30-40%) u HepyAHBIX BMeIIa-
IOIIUX MOPOa — pa3Horo cocrara ciaHieB (mo 20%). ['ematut npeacTaBiieH
MapTUTOM, a TAK)KE B 3HAUUTEIIbHO MEHBIIIEM KOJUYECTBE JKEIE3HOM CIFOIKOMN
U qucnepcHbIM rematuToM. OOIee coepkaHue TeMaTHTa B MaTepHalie MPoObI
coctaBisiiio okoino 40 o6bemH.%, kBapra — okosio 50%, ocrampHON 00BEM
POOBI COCTABIISUIM CUIMKATHI (KAOJIMHUT, OCHICIUINT, THAPOCITIOBI, XJIOPHUT),
T'eTUT, TUCTICPCHBIA TCTHUT, KAPpOOHATHI (KAJIBITUT, TOJOMHT, ITHCTOME3HT.

2. Keneszopymauoe coipse I'opHo-1LIopckoit rpymmsl MmectopoxacHuit (Poc-
cuiickas denepanys) ObUIO HPEACTABICHO OCAHBIMH MAarHETHUTOBBIMH PYIaMU
CKapHOBOT'O MPOMCXOXKICHHS, pa3padbaTeiBaeMbiMi 0o0beauHeHHEM «EBpaspy-
na» (r. HoBoky3nenk). B cocraB MaTepuasia nmpoObl BXOAUIN OOJOMKH KOHIH-
IIMOHHON MarHeTUTOBOM pyabl ¢ coaepkanueM xene3a 20-50 mac.%, HekoH-
munronHou pyasl (5-20%), nepyanoro ckapHa (MeHee 5%), a Takke BMEIIA0-
[IUX MarMaTH4ecKux mopoj (1nadas, 10JaepuT, poroBOOOMAHKOBBIH POTOBHK H
ap.). OO1ee conepkaHnue MarHeTuTa B Marepuaie npoosr okosno 20%, ocraib-
HOWM 00BeM MPOOBI COCTABJISIIM CHIIMKATHI (JIMOTICH[, aKTHHOJMT, (DJIOTOIMT,
SMHUJIOT U JIp.), KapOOHATHI (KaJBIIMUT, TOJIOMHT), CyIb(uabsl (MUPUT, B HEOOIb-
IIIOM KOJIMYECTBE MTUPPOTHH).

3. llInakoBeie oTxoasl Hukomnonbsckoro ¢eppociiaBaoro 3asoaa (Ykpau-
Ha), KOTOpBIC IMPEICTABISLIM COOOM CTEKIOBATBHIM IHUTAK C MIApOOOPa3HBIMU
BKJIFOUCHHUSIMH (DEpPOCTIIIaBOB.

Taxum oGpazom, poOsl 1 1 3 ObUIM MPAaKTHUECKH OMMUHEPATLHBIMU: TIe-
pBast Ha 90% cocTosa U3 TeMaTrUTa M KBapIia, TPEThsl — MPAKTUYECKU TIOJTHOC-
ThIO U3 TEXHOTEHHOTO CTeKIa U geppocmiasa. [Ipodba 2 nmerna noaumMuHepab-
HBI COCTaB — KpOME MarHeTWTa B Ka4eCTBE PYI000pa3yrOIINX MHUHEPAJIOB B
HEW MPHUCYTCTBOBAJIM TUOTICH]I, aKTHHOJUT, SMHUIOT, KaJbIUT, @ B HEKOTOPHIX
ob0omMkax — mUpuT. PasHooOpasne MUHEpaNThbHOTO COCTaBa M3YyYCHHBIX IMPOO
MOBBICWJIO TPYIHOCTh PACTIO3HAHUS PYAHBIX U HEPYIHBIX 00JIOMKOB.

Jlyist ompeneNieHuss ¥ MPOBEPKH TEXHOJIOTHYCCKUX TapaMEeTPOB METOJ/IOB
TepMorpapuIecKOil COPTUPOBKH KyCKOBOTO MUHEPAIBHOTO CBHIPhs Oajia co3ja-
Ha ONBITHO-TIPOMBINIJICHHAS YCTaHOBKa TepMorpadudecKoil COPTHUPOBKH,
BHEIIIHUI BUJI KOTOPOU MpPEACTABJIEH Ha pUC. 1, a TeXHOJIOrHYecKas cxema — Ha
puc. 2.
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Puc. 1. Obwuii 6uo ycmanosku 0151 mepmozpaguueckol copmuposKu MuHe-
PANbHO2O CHIPHSL.

© | — 0 J [ S ! A
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Puc. 2. Texnonocuueckas cxema ycmaHosKu 071 mepmozpaguieckori copmu-
POBKU MUHEPATILHO2O ChIPbAL.
1 - nakonumenvhwili OYHKED, 2 - KOHBEliepHbIL numamenv, 3 — packIaoyux, 4 -
mpancnopmuwlll Kousetiep, 5 - CBY xamepa naepesa, 6 - yzen ungpaxpacrnozo
KoHmpos, 1 - copmupyroujee ycmpoucmeo, 8 - npuemusiii Oyukep, 9 - omcex
«xeocmos» npuemuozo oyukepa, 10 - omcex npomnpooykma npuemno2o OyH-
Kepa

ONBITHO-TIPOMBIIIICHHAS YCTAaHOBKA IIPEJICTABIISACT COOOM TEpeIBHIKHOM
MOJIYJIb ITOJATOTOBKHA M COPTHPOBKH PYJI YEPHBIX M IBETHBIX METAJLIOB, TOPHO-
XHUMHYECKOTO CBIPhSl, BTOPUYHOTO CHIPbS M TEXHOTEHHBIX OTXO0JIOB (B Jaiib-
Heiimem — ycranoBka [1C, wu YIIC), npeqHa3HadeHa Jist MOATOTOBKU UCXO/I-
HOTO KYCKOBOTO CBHIPBS /IS JAaJIbHEUIEH MepepaOOTKH U UMEET CIICTYIOIIHIE
OCHOBHBIC TEXHUYCCKHE XapaKTCPUCTHUKH:

— rabapuTHbIe pa3Mepsl — 6,5 M. X 5,3 M. x 2,8 m.

—  BHJ NTOTPeONIIeMOI SHEPTUU — AIEKTPOIHEPTHS;

—  YCTaHOBJICHHAS 3JIeKTprdeckas MonHocTh — 50 KBT.

— npousBonutesnbHOCTE YIIC mo ucxomHomy cbippto — 40 1/u.(npwm
kpynHocta 50-60 MM.);

—  TIpaHyJIOMETPUUYECKHI cocTaB HCXOAHOTO Chipbsi — 20...140 mm.;

—  TuIom@aas mpoMeluieHHoH mromaaku it YITC — 1000 M2

—  pacxon ckaroro Bo3ayxa — 2200 . 1/ MuH.;

—  pacxof BeHTHWISAIIMOHHOTO Bo3myxa— 5000 Mo/

—  pacxon Harpetoro Boszayxa — 4500 Mo/

Hcxoanoe coipbe kpymHocThio 20...140 MM, 3arpyxaercs (puc. 2) B mpH-
emHublii OyHkep 1 ycranoBku IIC. M3 mpuemMHOro OyHKepa HCXOAHOE ChIPbE
KOHBEHEPHBIM MUTATENIEM 2, ¢ ITUPUHOM JICHTHI paBHOU 650 MM., momaercs Ha
pacKJIaluuK ¢ BUOPOIPHUBOAOM 3, KOTOPBIM oOecreunBaeT (HhOpMHUPOBAHUE MO-
HOCIIOS1 KyckoB. C packiaqyrKa MOHOCJIONWHBIN TTOTOK UCXOAHOTO CBIPhS MOJa-
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€TCsl Ha TPaHCIOPTHBIA KOHBelep 4 ¢ mupuHoi neHtsl /50 mm. Tpancnopt-
HBIM KOHBEHEpOM HMCXOJHOE ChIphe nepememniaercs B CBU-kamepy 5, rae ocy-
IIECTBIISIETCS] HATPEB UCXOHOTO CHIPBS B TIOTOKE.

[Tocne BBIXOJA CHIPhS U3 CYIIMIIBHOW KaMephbl OCYIIECTBIISETCS KOHTPOJIb
Ka4yecTBa CBIPBS, MO Pe3yJbTaTaM KOTOPOTO Ha KOHIIE TPAHCIOPTHOT'O KOHBEWH-
epa ChIpbe COPTUPYETCS Ha JBa Kilacca.

Jlns moadopa MPOCHINAIOIIETOCS ChIPhSI BJOJIb TEXHOJOTUYECKON JIMHUU
YCTaHOBJICH MTPOCHITHON KOHBeHep 6 ¢ mmpuHOM JTeHTh 500 MM., KOTOPBIHA TpH
PEBEPCHOM BKITFOUEHUH MCTIONB3YETCs IS peKuMa oTinaaku ycranoBku T1C.

B kauecTBe COpPTUPYIOIIErO YCTPOWCTBA MCIONB3YETCS] ITHEBMAaTUYECKas
CUCTEMA Ha C’)KaTOM BO3/YXE€.

[Tocne cCOpTUPOBKYM MOYYEHHBIE KIAaCChl KOHEYHOTO MPOAYKTa Yyepe3 COOT-
BETCTBYIOIIME TEYKH HAIPABIIAIOTCS Ha JIEBBIM W IPaBbli KOHBEUEPHI TOTOBOM
MPOIYKITUM COOTBETCTBEHHO. [InpuHa neHTh 000MX KoHBetiepoB — 500 M.

JUIs O4MCTKHU BO3yXa BHYTPU TEXHOJOTHYECKOTO MOy ycTanoBku [1C
OT TBUTH WCIIOJIB3YETCS aCTUPAIMOHHAS CHCTeMa IUKJIOHHOTO THIIA.

VYIIC KOHCTPYKTHBHO BBINOJHEHA B BUJE 3aKPBITOTO TEXHOJIOTHYECKOTO
MOJIyJIsl HE TIpelycMaTpuBarolias MPUCYTCTBUE B HEM OOCITY»KUBAIOILIETO Tep-
COHaJla IPU HOPMAJILHOM TEUEHUU TEXHOJOTUYECKOTO MpoIiecca.

KouTpons, ynpasnenue u Habnoaenue 3a padoroit YIIC ocymiectpisercs
OIIEepaTopoM C AMCIETYEPCKOTO MYyHKTA, PACIIONOKEHHOTO Ha PACCTOSHUU JI0
50 M ot TexHOMOoTHUecKkoro moayis YIIC.

B cocTaB ycTaHOBKHM BXOJUT KOMIIPECCOPHASI CTAHIUS U CHCTEMa OYUCTKU
BO3IyXa.

[Tpou3BOAUTENHHOCTh YCTAHOBKU OMPEEISETCS TPaHyJIOMETPHUECKUM
COCTaBOM CBIPbsSI PY IPOYNX HEM3MEHHBIX MapaMeTpax yCTaHOBKHU.

KoHcTpykuust ycranoBkH. KOHCTpYKTHBHO yCTaHOBKa TepMmorpadude-
CKOM COPTHMPOBKM MHUHEPAJIBHOTO CHIPhSl MPEICTaBIsieT coO0W Habop mepe-
JBWOKHBIX MOJyJIeH (TEXHOJIOIMYECKUH MOJYJb M JAMCIETYCPCKUNA MOJYJIb) U
COCTOMT M3 IIPUEMHOr0 OyHKepa, popMHupoBaTesss MOHONIOTOKA (pacKiiaaunKa),
TOPU30HTAIBHOTO TPAHCIIOPTHOTO KOHBEHEpa MOHOIOTOKA ¢ YCTAHOBJICHHBIMHU
Ha HeM y3namu CBY marpeBa m MH(ppPaKpacHOTO KOHTPOJISA, a HA IMOJAOIIEM
KOHIIE KOHBeWepa YCTaHOBJIEHBI y3€J COPTUPOBKH Hpa3/IeTICHHU.

KoHCTpyKTHBHBIE TTapaMeTPhbl YCTAHOBKA TepMOTpadUIecKOil COPTHPOBKH
MUHEPAJIBHOTO CHIPhsi 00€CIeUnBaOT e¢ Mpou3BoauTeNbHOCTh 10 200 TOHH B
Yac M0 MCXOJHOMY Marepuaiay (B 3aBUCHMOCTH OT TPaHYJOMETPHYECKOI'O CO-
CTaBa.

KoHTpPob 00bEKTOB COPTHPOBKH B HH(PPAKPACHOM CHEKTPe M3JIyde-
Husi. HenpepbIBHBI TepMorpaguueckuii KOHTPOJIbh BellecTBa B MOTOKe (Ha
KOHBEHepe) OCYIIECTBISIETCS TEPMOTPapUUECKUM yCTPOHCTBOM PacTPOBOTO
Thna (TerioBH3opoM) ¢ paspemenue mo temmeparype 0,08 °C, ¢ uacroroii
kaapoBoi pa3BepTku 50 ', dukcanus TEmIOBOro M300paKeHUs OOBEKTOB
CHHXPOHHU3HUPOBAHA TI0 TIOJIOKEHUIO0 KOHBEHEPHOU JICHTHI, YTO TO3BOJSET OCY-
IIECTBUTH OTCJIC)KUBAHUE TIOJIOKEHUS OOBEKTOB IO MOMEHTA COPTHPOBKHU.

381



Curnan TeroBu3opa o0pabaThIBa€TCS BHIYUCIUTEIBLHBIM YCTPOMCTBOM B
peaslbHOM MaclITabe BpEMEHHU.

Nnentudukanus 00beKTOB HeNpPepbLIBHOIO KOHTPOJs. Vaentnduka-
1Sl OOBEKTOB MPHU TEPMOTpaPUIECKOM KOHTPOJIE OCYIIECTBISIETCS MyTeM 00-
paboOTKH TpauiecKoro M300pakeHus B peajbHOM MaciiTade BPEMEHU C HC-
MOJIb30BAaHUEM METOJ]a CETMEHTAIMHU M300paKeHUI C MPUMEHEHUEM allrOPHUT-
Ma BOJIOpasjiela U METOoJia MPUBEACHHBIX TOBEPXHOCTEH.

PesynpTaTomM maeHTHPUKAIIMKA OOBEKTOB SIBISECTCSA OIpEaelieHne KOHTY-
POB OOBEKTOB U MX IOJIOKEHUSI B KaJ[pe M300paKEeHHs], C TMOCIEAYIONIIUM I'e0-
METPUYECKUM aHATU30M HIICHTU(PHUIIMPOBAHHBIX 0OBEKTOB.

IMapameTpsbl copTUPOBKHU. [[apamMeTpbl COPTHPOBKHU ONPEICIISIOTCS B Pe-
abHOM MaciTabe BpeMEHH Ha OCHOBAHWU aHajW3a TEIJIOBOTO TOJST WIACHTH-
¢unmpoBaHHOTO0 00BEKTAa C WCIOJB30BAHUEM PE3YJIHTATOB T€OMETPHUUECKOTO
aHaJIM3a TOro *e 00BEKTA.

[TapameTpamu COPTUPOBKH SBIISFOTCA:

- TpU3HAK COPTUPOBKH,

- MECTOIOJIO)KEHUE O00BEeKTa B MOMEHT (hUKCAllMU Kajapa TEIIOBOTO
M300paKeHus;

- MepeMelnieHne o0beKTa 3a BpeMs 00pabOTKH TaHHBIX KaIpa;

- reoMeTpuYeckue pasMepbl (rabaputhi) 00bEKTA.

Coprupymomiee ycTpoiicTBo. B kauecTBe COPTUPYIOLIEro YCTPONUCTBA UC-
NOJIb30BaHA JIMHEWKa ITHEBMATHUECKUX comell ([r03), pacrhoiOKEeHHBIX MO
MOJIAIONIMM KOHIIEBBIM POJIMKOM TPaHCHOPTHOTO KOHBEHEpa mapauieIbHO ero
ocH. YIpaBICHUE BO3IYIIHBIM IMOTOKOM coren (J1103) OCYIIECTBIISIETCS ¢ TIOMO-
HIbIO OBICTPOJCHCTBYIONINX IEKTPUUECKUX KIIAIaHOB. YTIPABISIONINE CUTHAIIBI
Ha KJIalaHa MOCTYMAarOT OT YCTPOWMCTBA YIPABIEHUS COPTUPYIOUIUM YCTPOMCT-
BOM. MOMEHT MO/a4yMl YIPABIISAIONIETO CUTHANA U €r0 JUIUTEIBHOCTD OMpeIesis-
eTCsl YIIPABJISIFOIIAM YCTPOWCTBOM Ha OCHOBAHWU MApPaMETPOB COPTHPOBKH.
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Ta0muna 1

Tepmocpaguueckue napamempvl HEKOMOPBIX BUOO8 MUHEPATbHO20 CbIPbsL

= |z ofF 2 .5 |3 S -
Buja Coipbst 2 Ex28 E@ =E X g%rg o
x e = 2 (o = = =5 % S& = = = 4 = &
£ gs8¢cg| £8 s ge: g8 E9 &=
= 7327 £Z Bigx [BREI-E s 5
= = E g = & 82, © & E 3
KapepHas sxenesuas pysa Makc. 35,36% 3,43 0,000022641 30,10 21,1689
(Vxpauna) Cpeonee 25,26% 3,18 0,000008583 11,12 4,9499
Mun. 13,59% 2,71 0,000000984 0,82 0,0227
Marxc. 68,92% 4,94 0,000021841 26,59 7,2837
Keneszopynusie xsoctsl (Poceust) |Cpednee 30,64% 3,75 0,000005902 5,93 0,9179
Mun. 0,40% 2,64 0,000000615 0,32 0,0001
OxricsenHas xenesnas pysa Makc. 39,50% 3,57 0,000009844 7,58 0,1464
(Vipanta) Cpeonee 27,62% 2,91 0,000006409 3,27 0,0206
Mun. 8,18% 2,50 0,000002051 0,59 0,0000
[llaxTHas xexesHas pysa Makc. 52,92% 3,62 0,000055930 45,47 0,1971
(Vipana) Cpeonee 39,47% 3,31 0,000033698 27,96 0,0545
Mun. 24,05% 2,81 0,000013423 8,69 0,0002
HInaxu peppocrambii HO3 Makc. 32,39% 3,65 0,000026086 32,28 7,9536
(VipanHa) Cpeonee 16,29% 3,07 0,000009090 8,90 1,0343
Mun. 4,07% 2,70 0,000001477 1,46 0,0000
Makc. 32,29% 3,62 0,000085014 115,90 4,5533
Cpeonee 20,72% 3,12 0,000041319 45,41 1,0100
Mun. 12,80% 2,72 0,000010067 8,29 0,0014
Maccosas Tepmoauna
oo [InoTtHOC | TepMouHAMUUECKH | MHUYECKast Mapaverp
Jwana3on |nosesnozo Tb it CBY ¢axrop CBY COPTHDOBKI
xomnonenma | (r/cm3) (OK-m3)/Tx MPOHUIIAEM PP
(%) oCTh
Makc. 35,36% 3,43 0,000022641 30,10 21,1689
Cpennee  |25,26% 3,18 0,000008583 11,12 4,9499
MuH. 13,59% 2,71 0,000000984 0,82 0,0227
Makc. 68,92% 4,94 0,000021841 26,59 7,2837
. Cpennee  |30,64% 3,75 0,000005902 5,93 0,9179
Whnax sanaswesptii (Pocens) — Iyp ™0 20% 2,64 0,000000615 0,32 0,0001
Makc. 39,50% 3,57 0,000009844 7,58 0,1464
Cpennee |27,62% 2,91 0,000006409 3,27 0,0206
Mus. 8,18% 2,50 0,000002051 0,59 0,0000
Makc. 52,92% 3,62 0,000055930 45,47 0,1971
Cpennee  [39,47% 3,31 0,000033698 27,96 0,0545
MuH. 24,05% 2,81 0,000013423 8,69 0,0002
Makc. 32,39% 3,65 0,000026086 32,28 7,9536
Cpennee  |16,29% 3,07 0,000009090 8,90 1,0343
Mus. 4,07% 2,70 0,000001477 1,46 0,0000
Makc. 32,29% 3,62 0,000085014 115,90 4,5533
Cpennee |20,72% 3,12 0,000041319 4541 1,0100
Mun. 12,80% 2,72 0,000010067 8,29 0,0014

PesyabTaTtel onpo0oBaHusi TepMorpaguyeckoil coprupoBKu. B mpo-
1[ecce UCCIIe0BaHMiA ObLIH OMPOOOBaHbBI Pyabl KpHBOPOKCKOTO KEIe30PYaHO-
ro OacceitHa (Ykpauna), pyasl HoBOKy3HEIKOTo jKele30pyaHOro OacceiliHa
(Poccust) u nmakoBbie 0TX0.16I Hukomonsckoro dheppociuiaBaoro 3aBoaa (Yk-
panHa). YacTudHOE OmMpoOOBaHME MPOBEICHO MapraHIeBbIX pya Hwukormois-
ckoro (Ykpamna) u Ymarypckoro (I'py3usi) mectopoxnenuii, xpomutos [lo-
Oyrkckoro MectopoxaeHus (YkpawmHa), ¥ TEXHOT'CHHBIX OTXOJOB (eppo-
CILTIAaBHOTO TIPOM3BOJICTBA 3ecTadOHCKOTO (heppocIuTaBHbIX 3aBo10B (I py3us).

Tepmorpadudeckue mapameTpbl HEKOTOPBIX BHIOB MUHEPAIBHOTO CHIPhS

npuBeAeHBI B Ta0I. 1.
BriBoabI.
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- IIpoBeneHHble UCCIENIOBAaHUS U KOHCTPYKTOPCKHE pPa3pabOTKH TMOKa-
3aJI1 BO3MOKHOCTb HCIIOJIB30BaHUS METOJOB TepMOrpauueckoi KyCKOBOM
COPTUPOBKH IS MIPEABAPUTEIHLHOTO W OKOHYATEIIHHOTO OOOTAIIECHUS TIOJIC3HBI
HCKOIMAEMBbIX B 00bEMaX MPUMEHUMBIX JIJIs1 IPOMBIILIIEHHOTO MPOU3BO/ICTBA.

- Tepmorpaduueckas COpTUPOBKA MOXKET OBITh UCIIOJIb30BaHA JJIsi 000-
rauieHusl XpOMUTOB, YTJIEH, allaTUTOB U JIPYTUX PYAHBIX U HEPYAHBIX MOJE3-
HBIX MCKOMAEMbIX TPUPOJTHOTO U TEXHOTEHHOT'O TPOUCXOKICHUSI.

- Huskoe sHepronorpebieHre 1 KOMIAKTHOCTh KOHCTPYKIIUU TIO3BOJIS-
€T C03/1aBaTh MOOMJIbHBIE YCTAHOBKH JJIsl TIepepad0TKH HAKOMUBIIUXCS OTXO-
JIOB TOPHOMETAJTYPTrUYE€CKOr0 MPOU3BOJICTBA

- Metonpl TepMorpaduyuecKOd KYCKOBOM COPTHPOBKH MOTYT TIpHME-
HATHCS JJ1s1 MHOTO()aKTOPHOW COPTUPOBKU CHIPHSI.

[Tpumepsl TepMorpaduyeckux U300pakKeHU U COOTBETCTBYIOIIUX M300pa-
KCHHU B BUJMMOM CBETE U HEKOTOPBIE 3aBUCHMOCTH TIPUBEICHBI Ha puc. 3-11.

Puc. 3. Pyoa Huxonoavckoco Mecmopooicoenue (mepmoepamma — cieéa u 8
BUOUMOM C8eme — CNpasQ)

Puc 4. Pyoa Yuamypcrkoco mecmpoosicoenue (mepmoepamma — cieséa u 6 8uou-
MOM cgeme — cnpasa)
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Puc. 5. IllInaxu 3ecmagponckozo gheppocniasnozo 3asooa (mepmoepamma —
Cesa u 6 BUOUMOM ceenie — CNPasQ)

Puc. 6. Kamenuwiii yeono (mepmozpamma)

Puc. 7. [loocomoenennvie sncenezopyonvie npoowi (mepmozpamma)
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[1nromHoc

50

Puc. 9. U306pasicenue obpasyos uinakos Hukononvckoeo gpeppocniasrnozo
3a600a (mepmocpamma — ciesa u 6 BUOUMOM cenie — CNpasa)

Puc. 10. Hoenmuguxayus obpaszyos winaxkos Huxononvcrxozo peppocniasrozo
3a600a
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TaOmumna 2
llapamempuol uoenmughuyuposannvix 06paszyos uiiakos Huxononrvcrkoeo gep-
POCNIIABHO20 3A6004

Oopazen | Ilnomaas | Ceerumocts | Ilepumerp M;:;;q‘:;“' (l)lf)([))?wq:,l Pa;zflep Pas;:«ep
H¢pm-8 5772 129 361 110 0,90 59 162
Hdpm-9 5758 150 377 127 0,92 130 152
Hdm-10 4539 125 318 98 0,91 205 166

70

CBY-WK AHanuz O MZLH:;::M

60 /
/)

—

50

40 H

30 A

Mitorrocts (r/em!)
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20
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Puc. 11. CpasrnumenvHuvie xapakmepucmuxku KoHmpo.is utiakos Huxononvcko-
20 heppocniasnozo 3a600a

YK 622.1:528.7
O.B. IOJIT'IX, JI.B. OJIT'TX, xauauaaTH TEXH. HAayK, JIOLL.

JIBH3 «KpuBopi3bKkuii HalllOHAJIbHUIA YHIBEPCUTET»

NCHOJIb30BAHUE HEWMPOHHBIX CETEN NP UCCJIEAOBAHNH
3EMHOUM ITOBEPXHOCTH, IMOAPABOTAHHOMU ITOA3EMHBIMH
I'OPHBIMU PABOTAMU

B cmamve paccmompeHrvl 80npOCHL UCNONb306AHUL MEOPUU HEUPOHHBIX
cemell npu NPOSHO3UPOBAHUU B8bIX00A BOPOHOK HA OHEBHYI0 NOBEPXHOCHb NOO
8030eticmauem no03eMHbIX 20PHbIX pabom.

Y emammi pozenanymi numanns euxopucmanus meopii HeupoHHUX Me-
pedtc npu nPOSHO3Y8aHHI 8UX00Y BOPOHOK HA OEHHY NOBEPXHIO NIO 8NJIUBOM NiO-
3eMHUX 2IPCOKUX pOOim.

The article discusses the use of the theory of neural networks in forecast-
ing output hoppers to the surface under the influence of sub-terrestrial mining.
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