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JUSTIFICATION OF THE PERIOD OF TRAINING ORE MINING

[TpuBeneHbI pe3ynbTaThl U MOTYYECHbI 3aBUCUMOCTH BEJTMUMHBI TOTEPH UH(OPMAIMH O CPEIaHE-
KBaJ[paTUYECKOM OTKJIOHEHHH COAEP’KaHMs IIO0JIE3HOTO KOMIIOHEHTa B PYAOINOTOKE OT HepHoAaa
orpoOoBaHus 3a00€B, KOTOPbIE MOTYT OBITh MCHOJB30BAHbI JJIsi 00OCHOBAHUS ONTHMAJIBHOTO Tie-
puosna onpoOoBaHUs Uil (YHKIHOHMPOBAHHS OOIEKAPHEPHON TEXHOJIOTMH YIpPAaBJICHHUS Kade-
CTBOM PYIOTIOTOKOB.

HaBezneHno pe3ynbTaTu i OTpEMaHO 3aJIS)KHOCTI BEIMYMHU BTPATH iH(POPMAI] PO cepeaHbOK-
BaJIpaTHYHE BiIXMJICHHS BMICTY KOPUCHOTO KOMITOHEHTA B PYAOINOTOII BiJl MEepioay OonpoOyBaHHS
3a001B, K1 MOKYTh OYyTH BUKOPUCTaH1 JUIsl OOIPYHTYBAaHHS ONTUMAJIBLHOTO MEepioay BUIPOOYBaHHS
st QYyHKIIOHYBAaHHS 3aralbHOKap €pHOI TEXHOJIOTI YIPaBIiHHS SKICTIO PYIOTOTOKIB.

IIpobGyema u ee cBsI3b ¢ MpaKTHYeCKMMH 3agadyamMu. CoJiep>KaHUE MOJIE3HOTO
KOMIIOHEHTa B pyJ€e, J00BIBa€MOil B 3a0051X Kapbepa, SIBISETCA CTOXACTHUYECKOU Be-
JUYUHOU, YTO OOYCIIOBJIEHO I€0JIOTUYECKUMU OCOOCHHOCTAMH MECTOPOKIECHUMN Ke-
Je3HbIX pyl. MccienoBanue BIMSIHUS CTOXAaCTUYHOCTU KayecTBa B 3a00siX Ha Mpo-
ecc GopMUPOBaHUS PYIONOTOKA SBISETCS BeCbMa aKTyallbHOW 3amaued. Cpeau
(aKkTOpOB, CBA3aHHBIX CO CTOXAaCTUYHOCTHIO, UCCIEAOBAHO BIIMSHHUE MEPUOJA U3ME-
peHull cofiep>kaHusl T0JIE3HOTO KOMITOHEHTA B 3a005X Kapbhepa Ha KaueCTBEHHbBIC Ma-
pameTphl 001IEKapbEPHOTO PYAOIIOTOKA.

AHaau3 ucciaenoBaHuil. Ha cerogHsimHuil JeHb B JKEJIE30PYAHBIX Kapbepax
VYKpauHbl CIYKObl TEXHUYECKOTO KOHTPOJISI TIPOU3BOMST 3aMEphl COJIEPXKAHHS TIO-
JIE3HOTO KOMIIOHEHTa OJWH pa3 B CMEHY, UCIOJb3Ysl UMEIOIIYIOCS Y HUX ammaparyp-
Hyt0 0a3y, UCXOs MPU 3TOM U3 TEXHUYECKUX BO3MOXKHOCTEH YCTPOMCTB MO KOHTPO-
mo kadectBa. [lepuoa cHATHS MHGOPMALMKU O COAECPNKAHUU TOJIE3HOTO KOMIIOHEHTA
(ompoOoBaHMs) MATEMATUYECKH U TEXHOJIOTMYECKH HE 0OOCHOBAH.

IMocranoBka 3agaun. OOOCHOBaHHBIM MEPHOJ OMPOOOBAHUS MO3BOJIUT IOJTY-
4yaTh 00Jiee JTOCTOBEpHYIO UHPOpMAIHIO O (PAaKTUUYECKUX 3HAUYCHUSIX U TUHAMUKE W3-
MEHEHHUS COJIEpP’KaHUs MOJE3HOr0 KOMIIOHEHTa B 3a005X, KOTOpbIE B MOCIJIEICTBUU
OyIyT UCIIOJIb30BaHbI JIJIsl BHIIOJIHEHHS pacuera ¢ Ueilblo GopMUpOBaHUS 00ILIEKaph-
€pPHOr0 PYAOINOTOKA C OMNpPEACIICHHBIMU 3HAUYEHUSIMU IO KAYeCTBY WM aAMIUIUTYAOM,
OTpaHUYCHHOU 3a/IaHHBIM JTUATIA30HOM.

N3no:xenne marepuaja u pe3yabTaroB. [Iyrem onpoboBanHus JOOBIUHBIX 3a-
00eB Kapbepa MOKHO C(HOpMUPOBATH CTATUCTHUUECKYIO BEIOOPKY. [lepBas 3amava, xo-
TOpasi MPU STOM BO3HUKAET — ATO PEMPE3CHTATUBHOCTH TMOJYYCHHOU BBHIOOPKH CO-
JepXKaHMs TIOJIE3HOTO KOMIIOHEHTA, TO €CTh COOTBETCTBHE XapaKTEPUCTUK BHIOOPKU
XapaKTepUCTHKaM T€HEPabHOM COBOKYMHOCTH COAepxkaHus B 3a0oe B 1enom. Pe-
PE3EHTATUBHOCTh OMPEIEISETCS KaK CBOMCTBO BHIOOPOYHOW COBOKYMHOCTU MpPEA-
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Development of Useful Minerals Deposits

CTaBIIATh MMAPAMETPHI TEHEPAIBHON COBOKYITHOCTH, 3HAUYMMBIE C TOUKU 3PEHHUS 3a7ad
uccienoBanus. [ penpe3eHTaTUBHOCTH BBIOOPKH HEOOXOJIMMO BBITIOJIHEHUE pAJa
YCIIOBUM: CIy4alHOCTh OTOOpa Mpo0, MX HE3aBUCUMOCTh M JIOCTATOYHBIA 00BEM
hopMupyemMoit BHIOOPKH.

CBoOIICTBA CITy4ailHOTO MPOLIECCA, KOTOPBIA OMUCHIBAET COAEPKAHUE TTOJIE3HOTO
KOMIIOHEHTA B PYJE, 3aBUCIT OT BPEMEHU. B 4aCTHOCTU MOXKHO MPEIOI0KUTH, YTO
CIIy4alHBIN MPOILIECC, ONMUCHIBAIOIINN COJICPIKAHUE JKEIIe3a B PYyJI€, HAXOAUTCS B CO-
CTOSIHUM CTaTUCTUYECKOTO PABHOBECHS, T. €. CBOMCTBA MpOLIECCa HE 3aBUCAT OT Bpe-
MEHH. DTO 03HAYAET, YTO MJIOTHOCTh BEPOSITHOCTH HE JOJKHA 3aBUCETh OT BPEMEHHU
M, CIIeJIOBATeIbHO, OyJeT WMETh MECTO CTallMOHAPHBIA TPOIECC C TMOCTOSHHBIM
CPEIHUM 3HAYEHUEM U MTOCTOSHHOM JUCIIEPCUEH.

IIycts C(t) — cTaMOHAPHBIN CIIyYalHBIA IPOLECC, OMUCHIBAIOLINMN COAEPKAHUE
’&ese3a B JoObIBaeMOU pyjie, KoTopasi mocTynaeT u3 3a00s1 B kapbepe. M3 npeamnoso-
AKEHUSI O CTAaTUCTUYECKOM PABHOBECHHM PACCMATPUBAEMOTrO CIy4YallHOrO mpoliecca
BBITEKAET, YTO COBMECTHAsl IUIOTHOCTh BEPOSATHOCTH 3aBUCUT TOJBKO OT Pa3HOCTH
MOMEHTOB BpeMeHHU. B 3TOM ciiydae aBTOKOBapualMOHHAas (PYHKIMS COJEPHKAHUS
MOJIE3HOT0 KOMIIOHEHTA B pyze OyJeT 3aBUCETh TOJbKO OT pa3HOCTH MOMEHTOB Bpe-
MEHH 7 , HA3bIBAEMOM 3aIa3/IbIBAHUEM:

R(z) =M[(c(t) - M[C)(c(t +7) - M[C)], (1)

rae M [C]—MaTeMaTI/I‘leCKOG 0’KHMJIaHUE COJIEPKAaHUSI MOJIE3HOTO KOMIIOHEHTA B
pyze.

PaccmaTtpuBaemblii CilydailHbIN MPOLECC COACPMIAHUS MOJIE3HOTO KOMITOHEHTA
HE MOXET OCTaBaThCs CTAIMOHAPHBIM JIOCTATOYHO 10iar0. [losTomMy HeoOxoammo
YCTaHOBUTH, HACKOJIBKO JI0JITO HE OYJIeT HApYIIEHO PEANOJIOAKEHNE O CTAlIMOHAPHO-
cti. OgHuUM M3 crocoOOB TAaKOW MPOBEPKHU SABISETCS MOCTPOEHUE HAa BBIOPAHHBIX
MPOMEXKYTKAX BPEMEHHU THCTOIpaMM COJiep KaHus kene3a B pyae. Eciu Buj rucro-
rpaMM HE MEHSIETCSI, TO TUIOTE3a O CTAlMOHAPHOCTH MPOILIecca MOATBEPKIAETCA.

[Tpenmnonoxum, 4To 3TOT NPOLIECC SABISETCA CTALMOHAPHBIM U 3PTrOAUYECKUM,
TO €CTh CPEIHEE MO0 BPEMEHH, KOTOPOE SIBISETCS MOCTOSIHHBIM, COBIIAJIa€T CO CpPE.l-
HUM TI0 peanu3anusM. B aTom cimydae aBTokoBapuainmonHas ¢GyHkuus (1) Beraucs-
eTcst o opMmyIie:

]
R() = %j (ct)=M[C)- (c(t+ )~ M[Cdt, 2)
0

-
1
roe M [C]: = [ c(t)dt, [O;T]—HpOMeX(yTOK BPEMCHH, Ha KOTOPOM COXpaHseT-
0
Csl CTAllMOHAPHOCTh U 3PTrOAUYHOCTH MPOIECca coiepxkaHus xene3a B pyae. [lpu ot-
CyTCTBHUM 3amna3fsiBaHus (7 =0) dhopmyna (2) onpeaensieT AUCTIEPCUIO COACPIKAHUS
xKesesza B pyae:

i
RO == (e -m[ch?dt=plc], 3)
0



Po3spobxa pooosuwy kopuchux konanun

Jlist paccMaTpuBaEeMOro CIy4ailHOrO TMpoliecca € TMOMOIIbIO COOTHOIICHUS
XvHunHa-BuHepa MOXHO 3anmucaTh (GOpMYIy JJis CHEKTPaIbHOM IJIOTHOCTH uYepes
KOcuHyc-ipeoOpazoBanue Oypne

1 o0
S(w)=— f R(zr)cos(wr)dr, 4)
70
I7I€ @ —Kpyropas 4acToTa.
B cBoro ouepenp, aBTokoBapuaninoHHasi GyHKIHS (2) BeIpaskaeTcsi yepes3 oopat-
HO€ KOCUHYC-TIpeoOpa3oBanne @ypbe OT CHEKTPATbHON MIIOTHOCTH:

R(z) = 2Ojo S(w)cos(wr)do. (5)
0

Heo6xoaumo noiyepKHyTh, 4TO MPU OTCYTCTBUM 3amna3apiBaHus (7 =0) coruac-
HO (3) popmyina (5) NpUHUMAET BUJ:

o0
D[C]=2] S(w)dw. (6)
0

Takum oOpa3om, creKTpaibHas IUIOTHOCTh XapaKTEpHU3yeT paclpeaciieHue
«pazbpocay coaeprKaHUsl OJIE3HOI0 KOMIIOHEHTA B PYZE 110 YaCTOTaM.

Ha npaktuke onpeneneHue BEIWYMHBI COIAEPKAHUA IIOJIE3HOIO KOMIIOHEHTA
MPOBOJUTCSA JIMOO € MOMOIIBI0 XUMUYECKOTO aHaIN3a, 00JIaJaloIEero ONpeaeIeHHON
BPEMEHHON MHEpIMEH, MO0 ¢ MoOMONIbI0 reodunyeckoro odopynosanus. M3mepe-
HUSI IPOBOJATCA C HEKOTOPBIM MHTEPBAJIOM OTCUETA A, HCXOAHBIM CIIy4alHbIN MPO-
1ecc nmpeodpaszyercsi B TUCKPETHBIN BPEeMEHHOM PsAJl 1 BOSHUKAET BOMPOC O BIUSHUU
JUTUTEJIbHOCTH MHTEpBaja OTCUeTa A MEXAY U3MEPEHUSIMU Ha OTEpIo UH(GOpMaIiu
0 CBOMCTBAX MCXOAHOTO IpoIiecca.

Ecnu n3MepeHns copep:kaHusl MOJIE3HOTO KOMIIOHEHTA B PyAE MPOBOAATCA C
JUCKPETHOCTBIO A, TO MaKCHUMaJIbHasl 4aCTOTa, KOTOpasi MOKET ObITh 3apUKCHPOBaHA

_ 27
B OTOM CITydJae, paBHa. = N (7)
Torna nmotepst uHGOPMAITUK O AUCTIEPCHU COACPIKAHUM Kelle3a B Py/Ie COCTABUT
o0
BEJINYHHY: sD[C]=2 [ S(w)do (8)
o
A
[MpuHKMas BO BHUMaHHE, YTO CPETHEKBAPATHUSCKOE OTKIIOHCHHE BBIYHCIISICT-
cs1 o opMmyie: oc =+ D|C |, 9)
CreqoBaTenbHO, MOTEpst HHGOPMAIIUU O BEJIHMYUHE CPEIHEKBAIPATHUCCKOTO OT-
1
KJIOHEHHS IPUHUMAET BUI: Soo =——D|C], (10)
20 C
o0
Wi, ¢ yuetom (6) u (8), Soc =— [ S(w)dw. (11)
oC zl
A
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B ciyuae, xorga pyna noosiBaetcs B kapbepe B N 3a6051X, TO B k — oM 3ab0e co-
JeprKaHue TMOJIE3HOT0 KOMIIOHEHTA B PY/I€ OMUCHIBAETCS CITy4aiiHBIM IIPOIIECCOM:
Ck (), (k=12,...,n). (12)
[Ipenmomnarasi, 4To 3TOT MPOLIECC SABISAIOTCA CTAMOHAPHBIM U IPTOJAUYECKUM,
IS HETO MOKHO, COTJIacHO (2), 3amucaTh aBTOKOBAPHAILIMOHHYIO (PYHKIIHIO!

1 Tk
Ry (7) = T [ (e ®—M[Ck ) (e (t+7)—M[Cy Ddt, (13)
0
Tk
rone M [Ck]: T— I Ck (t)dt —MaTeMaTUYCCKOC OXKXKHJAHUEC COACP KaHUS I10JIC3HO-
kK 0

ro KOMIIOHeHTa B pyae B K —om 3aboe, [O;Tk]—npOMexcyTOK BPEMEHH, HA KOTOPOM

COXpaHSETCSA CTAMOHAPHOCTh W APTOAUYHOCTH TPOIEcca COACP)KAaHUS JKelie3a B
k —om 3a0oe.

B cBoio ouepenpb, CrieKTpalibHas IJIOTHOCTD IS COAEp KaHMS JKejne3a B K —oM
3abo0e, corytacHo (4), BEIUKUCISIETCS 110 hopMyJie:

[00)
S(@) =2 [ Ry () cos(@r)dr. (14)
T
0
B pesynbraTe aucmepcus comepikaHus Kee3a B pyae B k —oM 3a00e, COrIacHO
o0
(6), 3anceIBacTCs B hopme: D[Ck ] =2[ Sy (w)dw. (15)
0

Torma, cornacuo (8), motepst mHGOpPMAIK O JUCIICPCUH COJICPIKAHUS JKele3a B
pyne, no0siBaeMoii B k —om 3a00e, HaxoauTes 1o ¢hopmysie:

D[Cy]=2 of Sk (w)dw, (16)
27

Ak
rae Ay —uHTEpBaN U3MEpEHNs CONEPKAHMS JKENe3a B K —om 3a60e.

Copepxanne jxeneza B pyae mpu (GOpMHPOBAHUHM PYIONOTOKA B pPE3yibTaTe
IIUXTOBKH OMpeensercs no Gpopmyiie:

n n
C(t)- 2 Vik = 2C(t)- Vg, (17)
kel k=l
rae V, —o0beM pyabl U3 k-oro 320051, TOCTABJICHHBIN Ha IIUXTOBKY,

C(t)— comepxanme xene3a B pyJONOTOKE B PE3yNbTATE ITNXTOBKH.
B nanwueiimem, popmyiy (3.108) ymobHO ipencTaBuTh B BUE:

)= kﬁ_luk Cr(t), (18)
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Vi

rne Hk ==~ oObemHas 10 pyabl M3 k-oro 3a6os, mocraBmsemoii Ha
> Vi
k=1

MKUXTOBKY. Torna nucrepcusi coAaep:kaHus sxeie3a B (OpMUPYEMOM PYIOMOTOKE, C
y4E€TOM HE3aBUCUMOCTH BEJIMYMH COJICPKAaHUM jkene3a, J0oObIBaeMbIX B 3a005X,

n
HaXozuTCs, cornmacHo (18), mo popmyne:  D[C]= 3 y& -D[Cy ] (19)
k=1
[Motepst uHGOPMAIIUK O TUCIIEPCUU COJCPKAHUS KeJie3a B PYAONOTOKE corac-
n
HO (19) HaxoauTcs Mo Gopmyie: D[c]=3 ,uf .D|Cy ]. (20)
k=1

[MoncraBnss (16) B ¢popmyny (20), momydaem OLIEHKY BEIHMYMHBI MOTEPU WH-
dbopMaluu 0 TUCTIEPCUU COAEPIKAHUS TOJIE3HOTO KOMIIOHEHTa B (JOPMHUPYEMOM Py-
JOTOTOKE Kaphepa B 3aBUCHMOCTU OT BEIWYUHBI JUCKPETHOCTU H3MEPEHUS COJEp-
YKAHUM MOJIE3HOTO KOMIIOHEHTA B py/Jie, 100bIBaeMOil B 3a004X:

N 0
D[Cl=23 ul - [ Sk (w)dw. (21)

7

A]l

[Mpunumas Bo BHuManue (19), (20) u (21), MOKHO 3amKcaTh BEIUYHUHY MOTEPH
uH(pOpMAIUU O CPETHEKBAJAPATUYECKOM OTKIIOHEHUHU COJEPKaHUs Keje3a B pylie
BCJIC/ICTBHE IMCKPETHOCTH M3MEpPEHUsl COAEpKaHMA jKelle3a B pyle, AJ0ObIBaeMOil B

n o0

38601X: 5o ¢ =£ > 12 | Se(o)do. (22)
k=1 27
Ay

Pyna nocraBnsiercs u3 3a60eB Kapbepa B myHKT npuemHoit Bopouku LIIIT B Te-
YEHHE HEKOTOPOTO IPOMEKYTKAa BPEMEHH, IMOITOMY COAEPKAHUE IKEJIe3a MOXKET

N n N n
OBITH HaliZIeHO IO (opMyIIe: C-> > Vik =2 2 CiVik, (23)
i=1 k=1 i=1 k=1
rae Vi —o6beM pymsl, qocTaBiaseMsiii B | — b1if MomenT Bpemenn u3 K —oro 3a-
605{,Cik ~ COJEpXKAHME XKeje3a B pyAe, JOCTaBISIEMOU B | — b1t MOMeHT BPEMEHU U3

k —oro 3a60s1, N —uamcro peiico 3 3a60eB B TeueHHE JAHHOTO TPOMEKYTKA BPEMe-
Hu. B naneHeitmem, Gopmyiy (23) MOKHO MPEICTaBUTh B BUJIE:
N n

C=> > wikCi, (24)
i1 k=1
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Vik K
rne Uik = n — oOBbemHas A0 pyasl u3 K —oro 3a0o0s, 1ocTaBiseMas
2. 2Vik
iI=1 k=1
Ha rpreMHy0 BopouKy LIIIT B | — b1it MOMEHT BpemeHH.

Jlucriepcust copepxaHus >kene3a B cHhOpMHpPOBAHHOM PYAOIOTOKE, COTJIACHO
(24), naxonurcs no Gopmyre:

N n 5
D[C]=3 ¥ wkD[Ck]. (25)
i=1 k=1
[lepecTaBisisi 3HAKM CYMMUPOBAHUS B cbopMyJIe (25), momyuaem:
n
plc]- 3 Dlk]3: w2k (26)
k=1 i=1

Torga moreps MHGOPMALIMK O TUCIIEPCUU COJEPKAHMS Kee3a B PYJONOTOKE

n N
HAXOJIUTCS 110 GOpMYJIe dD[C] => &D[Ck ]Z ,uzik , ¢ yueToM (26):

k=1 i=1
n 2 S
D[C]=23 u} | Sk(w)do, (27)

k=1 27z

Ak
N

e pk = > pik

k=1

B cBoro ouepens, moreps nHGpOpMAIUU O CPETHEKBAAPATHICCKOM OTKIIOHCHHUH
coZepKaHUS KeJie3a B pyI[OHOTOI(e HaXOI[HTCﬂ cormacto (27):

5GC——Z ,uk j Sk (w)dw. (28)
oCck=1 2z
Ak

dopmyasr (8), (11), (21), (22), (27) u (28) no3BosA0T onucaTh KOJIeOAHUS CO-
JIEp’KaHus TIOJIE3HOIO0 KOMIIOHEHTa B C(POPMUPOBAHHOM PYAOINOTOKE, BbI3BAHHbBIC
JTUCKPETHOCTBIO U3MEPEHUSI COACPKAaHUS Keye3a B KAKIOM U3 PYJHBIX 3a00€B.

Ha ocHoBanuM nosrydeHHbIX (POpMYJT ObUIO BBIMOJHEHO MAaTEMAaTUYECKOE MOJIe-
JMPOBAHUE C MCMOJIb30BAHUEM CTATUCTUYECKUX AAHHBIX O COAECPKAHUU KeJie3a Mar-
HUTHOTO B pyJe, no0siBaeMoil B kapsepe Ne3 ['oproro nmemapramenta [TAO «Apce-
nopMurttan Kpusoii Por» Tpemst no6srauabIME SKCcKaBaTopamu (Ne 23, 56, 97), ompo-
OOBaHMS IPOBOMIMCH C MHTEPBAJIOM 12 4acoB B TEUEHHUE B TEUCHUE OJTHOTO MECSIIa.
Ha puc. 1, 2, 3 npencraBieHbl rpapuveckue H300paXeHUsT aBTOKOBAPHAIIMOHHBIX
GyHKIMIA, 3HaYEHUS KOTOpOH paccuuTaHbl 1o Gopmyne (29) mis sxckaBaTopoB No
93, 56 u 23, a Takxe annpoKCUMAIls 3TUX 3HauYeHul rpadukom ¢pynkuuu (30):

1Nk .
Rk=N ;1 (Ci —C)(Cisk —C) (29)

13
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N
rae C = Z i, k=012,...,K

1
N ;
R(r)=D[C]-e™** (30)

Taomuna 1

3HaueHUs BHIOOPOYHBIX aBTOKOBAPUAIIMOHHBIX (QYHKIUN coepxKaHus Feyarm, B
kapbepe Ne 3 T'oproro lenapramenrta [TAO «ApcenopMurtran Kpusoii Por»

Ne skckaBaropa 93 56 23
0 24,70 8,36 10,51
1 16,58 4,75 7,72
2 10,13 3,51 5,35
3 9,14 3,49 3,75
4 3,71 2,82 2,05
5 0,99 2,75 2,20

25

’)A'7
™ \
20
\‘{58
15

10 * 13

0 1 2 3 4 5

annpoKcnmauuma

¢ - 4YMCNIOBOM pacyeT

Puc. 1. I'paduk aBTOKOBapHallMOHHOW (PYyHKIIUU
COJEpIKaHUs Kelle3a
st sxckaBatopa Ne 93 (D[C]=24,7 ,& =0,0333)

14
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9
R
N
;
6 \\
5 <>75\
4 3 3,49
¢ ® 3,
3 \&EJ\\ 2,82 245
2 \\
\

1
0

0 1 2 3 4 5

* -yucnosoi = annpoKkcumaums

Puc. 2. I'paduk aBTOKOBapHUallMOHHON (YHKITHH
COJIEpIKaHus XKele3a
ju1st SkcKkaBatopa Ne 56 (D[C]=8,36 ,a = 0,0333)

410,51

” \
8 7,72

535\
‘ \N/b\

0 1 2 3 4 5
€ uucnoson PACHET  m@MNPOKCUMALMA

Puc. 3. I'paduk aBTOKOBapUaMOHHON HYHKIIUN
coJiep KaHus JKele3a
s skckaBaTopa Ne 23 ( D[C] =10,51 ,a=0,0292)

AHanu3 rpauKoOB MOKAa3bIBACT YAOBICTBOPUTEIHHOE MPHUOIMKEHUE JTAHHBIX,
paccYUTaHHBIX ¢ moMoIbio GyHkIuu (30).

CrexTpasibHas IJIOTHOCTh COJIEPKAHUS Keye3a B pyle Kak oOpaTHoe mpeodpa-
30BaHME OT aBTOKOBapuarmoHHon ¢yHknuu (30) paccunteiBaetcs mo Gopmyse (4) u
MMEET BU/I;

S(w) = PIC] . (31)
T o +a
[Moacrasnss (31) B popmyiny (12) u uHTErpupys, NOIy4aeMm:
Soc = 9c (Z —arctg (zlj] : (32)
7w\ 2 a-A

rae oc =1/D|C|.
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dopmyna (32) maer BO3MOXHOCTh OLICHUTH MOTEPI0 MHPOPMAIIMHA O BEIHYMHE
CPEIHEKBAPAaTHUYCCKOTO0 OTKJIOHCHHS COACPIKAHUS TOJIE3HOT0 KOMIIOHEHTA B PyJIie B
3aBHCUMOCTH OT BEJIMYMHBI IIEPHO/Ia OIIPOOOBAHUS.

Ha puc. 4 npencraBieHbl pe3ynbTaThl pacueToB 1o Gopmyite (32) 1 TaHHBIX,
peACTaBIeHHBIX B Ta0. 1.

AHanu3 rpauKoB, TPUBEACHHBIX Ha pUC. 4, MMOKA3bIBAET, YTO YUIMHCHHUE MPO-
MEXYTKa MEXIy ONMpPOOOBAaHUSMH CONICPKAHUS JKejie3a B py/Ae MPUBOAWUT K JIMHEH-
HOMY YBEJIMYCHHUIO TTOTepU WHOOPMAIIUU O BEIUYMHE CPETHEKBAAPATUUECKOTO OT-
KJIIOHEHUS COJICPKAHUS Keye3a B PYJOTOTOKE.

Jliist pynonoToka, copMHUPOBAHHOTO ITyTEM CMEITUBAHMS PYbI U3 3a00€B TPEX
AKCKABaTOPOB, MOTEPS] HHPOPMAIMH O BETUIMHE CPEIHEKBAAPATUUECKOTO OTKIIOHE-
HUSI COJIEPKaHUS MOJIE3HOTO KOMITOHEHTA BBIYHUCIISIETCS 110 (hOopMYyJIe:

1 3 T 27
oocc=—"- ), y,sz[Ck — —arctg| —— || (33)
oC T k2 2 ay - Ay
0.2
0,18 /,//
0,16
0,14 /,4/
12 = —
00, % o4 - o L=
L~ L+
08 ] —
_,06 — —
0,04 ] =
P
002 1=
0

12 3 456 7 8 9101112131415 16 17 18 19 20 21 22 23 2

o . A, uac

Puc. 4. I'paduku 3aBUCUMOCTH TIOTEPU HHPOPMAITHH
O BEITMYHMHE CPETHEKBAIPATHUSCKOTO OTKIIOHCHHS COJICP KaHUS
&KeJieza B pyJ0NOTOKE OT nmeprojia ompoOoBaHUs JOOBIYHBIX
3a00€B Kapbepa
(1- sxckaBaTop Ne 97, 2— skckaBaTop Ne 56,
3 — skckaBaTop Ne 23)

®opmyiy (33) MOKHO MPEICTaBUTh B BUJIE MOCJE MPEeoOpa30oBaHMil:
oo =1,807 - 0,667 - arctg (%) —0,484 - arctg (%) : (34)

Ha puc. 5 npencrasnen rpadguk pyakuuu (34).
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Puc. 5. I'paduk 3aBucuMocT notepu nHGOpMaIiu
O BEJIMYMHE CPEHEKBAIPATUIECKOTO OTKIIOHEHUS
coJIep KaHUs JKelie3a B PYI0IIOTOKE B 3aBUCUMOCTH OT IIEpHOJa
onpoOoBaHus 3200€B Kapbepa

BoiBoabl. Ananu3 rpaduka, MPEACTABICHHOTO HA PHUC. 5 OKa3bIBACT, YTO C
YBEJIMUCHHUEM MPOMEXYTKA U3MEPEHUS COJIEP KaHMs Kelie3a B 3a005X JIMHEWHO yBe-
JUYUBAETCS TOTEeps MHMOPMAIIUU O BEIMYMHE CPETHEKBAAPATUYECKOTO OTKIOHECHHUS
coJiep KaHusl MOJIE3HOTO KOMITOHEHTa B (popMupyeMoM pynonoToke. Takum oopazom,
MPUHSB 32 KpUTEPUHN 3HAUEHUE TOKa3aressi MoTepu MHPOpMAIMK, MOKHO 000CHO-
BaTh ONTUMAaJbHBIN TIeproa onpoOoBaHUs 3a00€B Kaphepa, KOTOPhI ob0ecrieduT -
(beKTUBHOE YyIpaBJIeHNE Ka4eCTBOM OOIIEKaphEPHOTO PYAONOTOKA.
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ABSTRACT

The results are given and the dependence of the loss of information on the mean square deviation
of the content of the useful component in the ore flow from the period of the face testing is ob-
tained, which can be used to justify the optimal sampling period for the operation of the common
quality management technology for ore-flow processes.
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Po3spobxa pooosuwy kopuchux konanun

Purpose. The main task of the study is to determine the main factors that influence the validation of
the period of testing the faces of the iron ore quarry and develop an appropriate methodology, as
well as to determine the dependencies between the loss of information on the root-mean-square de-
viation of the useful component content in the ore flow and the sampling period.

The methods of research is to analysis of the representativeness of the general sample of measure-
ments of the content of the useful component in the pit of the quarry and the determination of the
effect of the sampling period on the amount of information lost on the root-mean-square deviation
of the iron content in the general cavity ore flow.

Findings. The optimization of the definition of the procedure for justifying the period of testing the
face of the quarry, taking into account the obtained dependencies on the amount of loss of infor-
mation from the period of testing the faces of the quarry.

The originality the systematic approach to solving the formulated problem using a mathematical
apparatus, as well as the dependencies obtained.

Practical implications. Further development and introduction into production of the results of the
research will ensure the optimization of the period of testing the pit face and the formation of the
ore flow with given quality values.

Keywords: quarry, ore flow, sampling period, content of a useful component
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TEXHOJIOI'TYHI CXEMU BHYTPIHIHBOI'O BI/IBAJIOYTBOPEHHSA
TA BUSHAUYEHHSA ITAPAMETPIB EKCKABATOPHUX BI/IBAJIIB IIPU
BIAINTPAITIOBAHHI I''IMUBOKHUX KAP’€EPIB

© O. Anisimov

TECHNOLOGICAL SCHEMES OF THE FORMATION INTERNAL
DUMPS AND DETERMINATION THE PARAMETERS OF EXCAVATOR'S
DUMPS BY WORKING OFF THE DEEP OPEN PITS

[TpoanamnizoBaHi OCHOBHI CXeMH BHYTPIIIHBOTO BiJBAJIOYTBOPEHHS MPH BiANpPAaIfOBaHHI IIH00-
KHMX Kap €piB 1 3aIIpONOHOBaHa Kiacugikaiis uux cxem. OTpuMaHa aHaJIITHYHA 3aJI€KHICTh IO
NpU3MU 3CYBY TIpChKOI MacH Bij mapameTpiB oOnagHaHHA 1 (i3MKO-MEXaHIYHUX BIIACTMBOCTEH
CKEITbHUX TIOPI/I.

[Tpoananu3upoBaHbl OCHOBHBIE CXEMbl BHYTPEHHET'O OTBAJI000Pa30BaHUs MPHU OTPabOTKE TiIy-
OOKMX KaphepoB W MpeIUIOKeHa KiIacCUpUKaIys 3Tux cxeM. [lomydeHa aHamuTHUYecKasl 3aBHCH-
MOCTh ITUIOIIAIHM TPHU3MBI CABMXKEHHSI TOPHOW Macchl OT MapaMeTpoB OOOPYHOBaHUS M (HU3UKO-
MEXaHUYECKUX CBOMCTB CKaIbHBIX MOPOJ.
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