H3BECTHUA ,
TOMCKOTI'O OPJAEHA TPYJOBOI0 KPACHOTO 3HAMEHH TOJIMTEXHHUUECKOTr O
WHCTHUTYTA umenn C. M. KHPOBA

Tom 124 19641

YCTAHOBJIEHHUE OJisl )XKEJE3OPYAHbIX MECTOPO)KIIEHUH
AOBbIYA U BECA BATOHETKU MO BJOKAM MPH OTCYTCTBUHU
HA IIAXTE BECOBOI'O XO3MCTBA

B. H. AKYJIOB

([pencraBaeHo nayanubiM ceMHHapoM kadelp Mapkuelaepcicio jgela U reojesun)

[lpn orcyrcrBuu 1a 1waxTe BeCOBOIO XO39HCTBAZ j00bl4a  PYAHON
MacCChbl 3a OTUYETHHIHA Mecdll 10 OTAeablbIM 0J0KaM ycTallaB/liBaeTCd HAH
[0 CTATHCTHYECKOMY YUeTy, WIH N0 Mapkuieiigepckum 3amepam. [To mapk-
iefijepckuM 3aMepaM MOXKIO YCTAHOBHTh JOOHIYY TOJALKO AJ5 TeX OJ0-
KOB, B KOTOPLIX BO3MOXKHA MHCTPYMEHTAJbHAs CheMKa OYHCTHOrO 3a00s.

Onpenenenne no0BYHM IO CTATHCTHUECKOMY VUETY OCHOBAHO Ha emxe-
CMEHHOM OHPOYHOM y4YeTe KOJAHYeCTBA BarOHETOK, MOCTYIHBIIHX C Kak-
noro 6J0Ka.

Ipu cratucruueckoM yuere HeoOXOJAHMO 3HATL BEC BATOHETKH LA
KaxX10ro 6J0Kd, KOTOPHII OOBIUHO YCTAHABJMBAETCH HEMOCPEACTBEHHBIM
B3BEHIMBAHMEM Da3 B MeCAll HJM pa3 B KBapraJ, a HHOLJAA W uepes 6o-
Jee JAHTeNbIbIH NPOMEKYTOK BPEMEHH.

Pacnpocrpanenie Beca BATOHETKH, MOJAYYEHHOIO H3 BHOOPOUHOrO
B3BEHIHBAHHUA, HAa BCe BATOHETKH, NOCTYNUBHIHE ¢ OJ0oKa B TeueHUe Me-
cilla, ABAdeTCS OJHOH M3 NpHUYMH, HAOJI0JAeMBIX HA IIPAKTHKE 3HAHH-
TE€ABHBIX OTKJOHEHHMH CTaTHCTHYECKON NOOBIUM B LleJ0M 1O 1axTte OT ¢ak-
tHuecKkoil. [To3ToMy npH OTCYTCTBHH BECOBOTO XO03dAHCTBA MPAKTHUCCKH
BCEr1a BO3HHKACT 3a7aua KOPPEKTHPOBAHHS CTATUCTHUECKOH A06bun 6J0-
KOB B COOTBETCTBHH ¢ (akTuueckofi no6nivefi pyaHO{ MacChl B 11€J0M
[0 1IaxTe.

Pdaxtuuecxkasd A0o0bYa PyAHOH MacCh B LeJOM HO IaxTe 33 OTyeT-
HBEII MEeCsill IIpH OTCYTCTBHH BECOBOIQ XO3dHCTBAa JOCTATOUHO TOYHO MO-
xeT OHTh onpejeaena no OalaHCy ABHIMKEHHS PYJIHOH Macchl Ha NMOBepPX-
HOCTH I8 caydas, KOrja OoHa He oforaulaercs, T. e. ABJASAETCS TOBAPHOH
pynoi, wau no OasaHcaMm JABHKEHHUA TOBAPHOW DPyABl W XBOCTOB, WJAH MO
TOBapHOH pyjle, NOAYYEHHOH 3a OTdYeTHbifi MecdAu, A48 caydasd, KOTA4
pyanasi macca oboramaercs.

[1pu ompenesnennu mo ToBapuoi pyae, HOJNYUYEHHOH 3a OTYETHHIA Me-
cfl, (aktHueckoft AOOBYM PYAHON MACCHL B IleIOM 1[0 IMAXTE HCXOAST
U3 CAeAYIOLeH CHCTEMBl ypaBHEHHH:

QT’{‘Q-YZ Q0§ -

QTCT L Qxcx == QOCOJ

rae (y-— 100biua TOBAPHOH pyAbLI 38 Mecdll;
Q. — KOJHYeCTBO XBOCTOB 3a MeCSIL;

(1)
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Q, — dakTHyeckasd noObIYA PYAHOH MacChl B IEJOM MO 1HaxTe
3a Mecdi;
Cr, Cy u C,— coep¥aHue MeTa/nd COOTBETCTBEHHO B TOBAPHOH pyle,
XBOCTax M B PY/AHOH Macce, BHIAAHHOM HA IOBEPXHOCTH MO JUAXTE.
Pewns cucremy ypasueunét (1) OTHOCHTCABHO Q,, TONYUHM:

Qo — QT C_T_E‘ (2)
Co—Cy’

Onpenesnenye GakTHUECKOH A00bIYM PYAHOMN MacCH B LEJOM 1O Inax-
Te 10 dopMyae (2) NMPOU3BOAWTCS HA HEKOTOPHIX pYAHHKAX, Halpumep,
una pyauuxe Temup-Tay KysHeuxoro metamnypraueckoro koMmoOuHarta.

KoppekTnpoBanue cratucruyeckofi go6biud G6J0KOB B COOTBETCTBHH
¢ axTHueckoll go6eYeH PYAHON MacCH B 1eJ0M MO 1aXTe MOXeT ObITh
BHIMOJHEHO IBYyMS CHOCOOaMH:

1) mo OajgaHcy pyAHOH MacCHI,

2) no GajaHcy pYAHOH Macch H MeTaana.

[Tpy KOppPEeKTHPOBAHHH A00LIYM OTAeAbHHIX OJOKOB mo GanaHcy pyA-
HOM MacChl HEBA3KA MEXKAY CTATHCTHUYECKO#l A00bYel B UeJ0M MO IIaxTe
H (aKTuIeCKoH pacnpejeserTcs HPONOPIUUOHAJIBHO CTaTHCTHYECKOR J0-
6riue. Takoil crnoco6 KOPPEeKTUPOBAHHA CTATHCTHYECKOA J00bYH GJIOKOB
1€ YUHTHIBAET KAK CTelNeHb 3arPyXeHHOCTH BAarOHETOK M3 PasiHYHBIX
HJ0KOB, TAK U NPABUALHOCThL OINpEAe/eHHA HX Becd. BeiaeacTBHe 4Yero
foObua GJOKOB, YCTAaHOBJIEHHAdA, HCXOAS uU3 06ajaHca PyJAHOH MacCel, MO-
KET B SHAYUTE/JIbHOH CTemeHH OTJIHYAThHC OT AeHCTBUTENbHOH.

BaH3Kaa CXOAHMOCTb KOPPEeKTHPOBAHHOH JAOOBIYHM K AeHCTBUTE/NBHOMH,
Kak MOKAa3a/JdW HallK HCCJAeLOBaHHS, MOJAYyuYaeTCs MpPH YCTAHOBJAEHHH J10O-
6w1uM 6/0KOB no OataHcaM DYAHOH Macchl M MeTa/a/aa, BLJAAHHEIX Ha I0-
BepXHOCTh B ueaoM mo maxte. CnocoG KOPPEKTUPOBAHHA CTATHCTHYECCKOH
no6uud 6J0KOB 1o 0ajaHcaM DPYAHOH MacChli M MeTajja, BBIIAHHLIX Ha
MOBEPXHOCT, B JUTEpaType elle He pa3padOoTaH, MO3TOMY B JajbHeHmeM
OCTAHOBHMCS Ha €ro TeOPEeTHUEeCKOH cTOopoHe,

Brenem 0003HAUEHHA:
g1, G2,...,§, — AOOBIUA PYAHOHN Macchl COOTBeTCTBeHHO u3 1, 2,...n 6a0Ka

10 CTATHCTHUYECKOMY YUeTy;
(¢:), (g3),.--,(q,) - - MOIpaBKa K CTaTHCTHYECKOR n00biYe pyLHOH MacChl
coorseTcrBenHo 1,2,...,n2 6/0Ka 3a CYET KOPPEKTHPOBAHHS,
Q,,Q,,...,Q, — KOppekTHpoBaHHas A00bYa PyAHO MACChl COOTBETCTBEHHO
1,2,...,n G6a0Ka;

C,,C,,...,C,—copepxanye MeTanna B PyaHoit macce, noGhTO# cooTBer-
cTBeHHO u3 1,2,...,n OJ0KOB;
Q,— dakruueckasd noOblya PYAHOH MacCH B 1EJIOM 1O IHAXTE;
C, — cozepxaHue MeTaJna B PyAHOH macce, BHIAAHHOH Ha IO-
BEPXHOCTb B IEJOM [IO LIAXTE;
n - KoJauuecTBO paboTramoumx 6/0KOB.

KoppexktupoBannas no0bua OJOKOB [OJMXKHA YNOBJAETBOPATH JBYM
CAEAYIOMIM YPaBHEHUSIM:

Q, + Qz +o Q= Qy (3)
‘ Qlcl -+ chz +---.+an¢1 = QOCJ- (4)

Vpapuenue (3) ecTh GanaHc pyIHOH Macchl, a ypaBHenue (4)—O6asauc
MeTaaJa, BHIAAHHLIX HA NMOBEPXHOCTL B I€JOM IO 1HaxTe.
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[ToacraBum B ypashende (3) i (4) BMeCTO KOPPEKTHPOBAHHOH A0HBI-
UM CTATHCTHUECKYIO, TOJAYYHM

g1+ g ']_---‘!"qn_Qu:AQ- (5)
qlCl + qi’.C?. 'f_-‘-—{_QrzCn QOC() - AMa (6)

rae AQ — pasHOCTb Mexi(ly CTaTHCTHYECKOH [nOOBIuel pyxHOH Macchi
B [EJOM IO IaxTe H (PaKTUYeCKOil, Wwiu HeBA3Ka OaJaHca pyAHOH Macch:
AM— HeBg3ka Oasanca merasaa,

Tak kax
Q= q, + (q)),
Q- =.Q2+(Q2), (7)
Qrz ={q, 7'}_ ((]n):

TO NOJACTABAAA KOPPEKTHPOBaHHYX A06buy u3 (7) B vpaBHenue (3) u (4)
H yuHTHiBasg paBeHcTsa (5) u (6), noayuum

(71) -F (¢2) ... (g,) + AQ =0,
(ql)cl »,[__ (qQ)CZ —'}— ‘*(Qn)cn \L“ AM == O.

Cucrema ypaBHeHui (8), nojaras, YTo COLEPKAHHE METalda B pyi-
HOH Macce Kak B UEJOM IO HiaxTe, TaK H [0 OTAEJbHBIM GJ0KaAM onpe-
AeJeHO H3 OIPOGOBAHUS JOCTATOYHO TOUHO, COAEPAKHT A HEH3BECTHLIX NOMIPa-
BOK (9,), (¢,),...,(¢,) ¥ craructHueckofi mobwiye 6J0KOB. CaieioBaTebHO,
npu 72>> 2 chcTeMa ypaBHeHHs (8) SIBASETCH HeonpefefeHHOH, JJs HOl-
pasok (q,), (¢3),..-,(g,) MOXHO TOAYUHTb GECUHCJIEHHOE MHOMNKECTBO 3Ha-
YEeHHH.

W3 Bcex mompasok (¢;), (92),...,(g,), YIOBJIETBOPAIOUIMX CHCTEME
ypaBHennuit (8), Hanaem Te nolUpaBKH, KOTOPHE YIOBMETBOPAIOT VCAOBHIO:

(8)

n

2-(“({;)—-— = MHHHMYM. (9)
I

1

llonpasxu (g4), (¢2),...,(9,), YAOBAETBOPSAIOIIHE CHCTEME (8) u veno-
BHIO (9), BHuHCAAIOTCS MO GOpMyaam:

(91) = g%, -+ q,C ks, .

(92) == g9k1 + q;,Coks,
e e e e e (10)

(Qn) = g,k + annK21
Tae Ky ¥ Kp— HeolpeaeJeHHbIe MHOMKHTEJH, HJAH KOppeJaaTHl.
Koppena'rbl Ky H Ky ONPLAEJAIOTCA U3 CHCTEMBI HOPMAJAbHBIX ypaBHQHHﬁZ

Mg, + XgiCiy +4Q =0,
1 1
(1)
27ici"'1+2?i012’€2 +AM =0,
1 1
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n

rae Eqi—ﬂomma PYJHOH MA4cChl B 1€JOM MO wWaxTe Mo CTaTHCTH-
1

YECKOMY yUYery.
Pemus cucreMy HOpMaJbHbIX ypaBHeHu# (11), nouayuum:

AQ Eqici
Ki=— — —— Ko, (12)
Eqi 2‘7:‘
1 1
AQ DgiCi
] — AM
24
K_)— :

O6o3HauuM:

[ (14)

rae C-— cojepxanue MeTajna B PyJAHOH Macce, BBHLAAHHON Ha MNOBepX-
HOCTb B LEJIOM MO IIaXTe [0 CTATHCTHYeCKOMY yu2Ty, B o6o3Hauenun (14)
dopmyasl (12) u (13) npumyT BuI

Kl = nAQ —uéKZ’

Xa (15)

1

AQC — AM

ZQiCig —C? 2 qi
!

Ko:

(16)

dopmyaa (16), yunTniBas paBenctBa (5), (6) u (14), npumer Bua:
K‘): o QO(CO_é) .
Equﬁ —C? 2 q:. (17}
1 1
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Jlag ypo6cTtBa BHIUHCJAEHHI HEOOXOJHMO CTATHCTHYECKYIO ACOBuYy ©6J0-
KOB, T. €. ¢y, ¢s,...,4,, B dopmynax (10), (15) u (17) BHpaxaTh B 4eCHAT-
KaX THICAY TOHH, IIPH 3TOM YKAa3aHHbE (DOPMYJB IIPHMYT BHI:

(91) = ¢.'%y + q,"Cyx,
(g2) = q5'Ky + g2 Cores,

(10a)
(Qn) - qnlk.l + qn,cnx‘.’,
A &
Ko g7 = Oy (15a)
2
i
Q (C\__:ZS
Ki= ' (17a)
Zq[’CF—CZ Eé]i,
1
, qi
P T T T 18
9 10000 (18)

[1paBuHaAbHOCTL Onpenesenus nonpaBox (gy), (¢s),...,(¢,) KOHTPOAHPYETCH
PaBEHCTBOM:
(90) - (g2) -+t (g,) = — AQ. (19)

Koppextuposanuaa go6bi4a MO OTAEJABHHIM O/J0KAM BHUHC/IfETCA RO ¢op-
myjaam (7). [IpaBunbHOCTE ONpPEAENCHHS KOPPEKTHPOBAHHOH A0GHYH 6.0-
KOB KOHTpOJHpyeTcsl paseHcTBamu (3) n (4).

PaccMoTpum xoppexkTHpPOBaHHE CTATHCTHUECKOH AOOLIYH  OTHeJbHBIX
06J10KOB AaA cayuas, KOTAd B LEeJOM [0 IIaXT€ BCe BarOHETKH HMEIOT
10 00beMy OJHHAKOBYIO 3arpyKEHHOCTb,

Ilpu oamnakoBoft 3arpyxeHHOCTH 10 00bEMy BCeX BArOHETOK MO
maxte ¢axriyeckas jgo0blua PyJLHOH MacChl NO OTAEJABHBIM 6JIOKaM cOC-

T&BHUT:
QY = tq,.
QY = tq,, (20)
n=1q,

rjpe ¢ — ko3pduIHeHT 3arpyKeHHOCTH N0 00beMY BarOHETOK.
Cojnep:xanue MeTaana B pyAHOH Macce, (PAKTHYECKH BBHIJAHHOW Ha NO-
BEPXHOCTL B LEJOM MO ImaxTe, Oyler:

daic

Co= _:1:_—— 21y
Q!

1
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HAH, YuHToiBasg paseHcTBa (20), moayuum:

iq:ﬁci

1 .
29

1

Cpasuuas dopmyas (14) u™(22), ormeuaeM, uto C, = C. [lpu C,=C
koppeaatst K; u K;, ucxonsa us dopmyant (15) u (17), paBubi:

C,= (22)

A
K= ot
Da (23)
1
HoncraBasa Ky n K, uz (23) n (24) B (10), noayunm:
A
(QI) — —E_‘Q— ql'r
7
1
A
(@)= — 2 g,
2
1
(25)
A
(gn) = — —n&* I -

CarenoBateabHo, IPH OJMHAKOBOH 3arpyXeHHOCTH 10 00beMy Bcex
BarOHETOK IO WaxTe (P yCJIOBHH, YTO OOBEMHBLIH BEC PYJHOH Macchl
A8 OTAENbHBIX O/J0KOB YCTAHOBJAEH JOCTATOYHO TOYHO M HE H3MEHseTcs

B TeueHHe Mecqua), T. e. xoraa C, = C, HEBA3KA MEHKAY CTATHCTHYECKOH
no6pyefi pyanoH Maccel B Ues0M MO 1axTe U (PakTUUeCKol pacmpepes-
€TCsl IPONOPUHOHANBHO A00BIYe OJOKOB MO CTATHCTHUECKOMY VUYeTy, 4To
COOTBETCTBYET Cnocoly, NpumeHdeMoMy Ha npaktuke. Ilpu atom xoppek-
THpOBaHHAast 0ObYAa OTAEJAbHHIX OJ0KOB OYIET YAOBAETBOPSATL Kak GanaaH-
Cy DYAHO# Mmaccwl (3), Tak W GasaHcy meraana (4).

Bo Bcex ocCTadabHEIX c/ayuyasXx, T. €. KOrja cojepxkande meraata C,
BhlYHCAEHHOE N0 (dopmyae (14), He paBHo (Qaxtuueckomy C,, NOJAyueH-
HOMY H3 Onpo0OOBaHHfA, KODPEKTHPOBaHHE CTATHCTHUECKOH poboiuu 6J0-
KOB HEOOXOJMMO [POH3BOIUTB, HCXOAS U3 0aJaHCOB pPYLHOH Maccol M
MeTas/a, BLIAAHHBIX B IEJOM [0 HIAXT€ HA HOBEPXHOCTb, T. €. HCXOAd
3 gopmyn (10a), (Iba) u (17a). '

[Toxaxem Ha mpumepe 1eaecoo06pasHOCTh KOPPEKTHPOBAHHSE CTATHC-
THYECKOl NOObYH OJOKOB, HCXOAS U3 0asaHCOB PYJAHOH MAacCel M MeETaJ-
Ja, BBIAAHHBIX H2 [OBEPXHOCTh B LEJOM [O HIAXTe.
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Ilaxrta, no6uBaiomas »mene3ny pyny, uMeeT uernipe GJaoka B pa-
G6orte. Bec BaroneTku, B 3aBUCHMOCTH OT COJEPMKAHHS Keae3a B PYAHOI
mMacce, BBIDAXKAETCH YpaBHEHUEM

d = 0.8 - 0,035C, ' (26)

rie C— cojepxanue Kesne3a B PYAHOH macce B %.

Mcxons ns ypaBdenns (26), B rpade 3, 7Ta6.a. 1, BHUHCAEHB (DAKTH-
4YeCKH2 Beca BATOHETOK Al PA3JUUHBIX OJIOKOB.

Jonycrum, uTo NpPH CTATHCTHYECKOM yuyeTe HOObYH [PHHAT B Le-
JIOM [10 IIAXT€ BEC BATOHETKH paBHbIM 2,75 m. HeobxoxuMo, ucxond ua dax-
THYECKOH A00BUM PYRZHOH Macchl B Iedom no imaxte ({,= 76.040 m)
U COAELDPXKEHHIO B Hell xeaesa (C,==052,45 %), yCTaHOBHUTL HAHOOJEe Be-
pPOATHYIO A0OLIYY IO OTAE/ABHBIM 06J0KaM, [0Jarasg, 4To QakTHuecKHue
Beca BaroHertok (rpada 3, TaGa. 1) HAM He H3BECTHHI.

IMPHUJOKEHUE
Ta6bnupa 1
N Konuu. (;):CKTI:I;‘ Paktiu. | Comepxanne HOQCHET COO(%) Koanu-8o
SOKOE Barone- | =t Co | mo6biua, | eaesa, Q4 Q! o, | Kenesa, oT
Tok, N (7) 1 Q(T) Ci (%) m @' P—:O,OIQZ'C,'
1 2 | 3 | 4 | s | 8 | 7 | 8
6,000 2,55 15,300 50 0,201 10,05 7,650
2 5,000 2,40 14,500 60 0,191 11,46 8,700
3 10,000 2,72 | 27,200 55 0,358 | 19,69 14,960
4 8,000 2,38 19,040 45 0,250 11,25 8,568
29,000 { 76,040 j 1,000 | 52,45 f 39,878

B Ttaba. I u 2 BhuMcaena COOTBETCTBEHHO (aKTHUECKAS H CTATHCTH-
yeckad no0biya pyaHofl Maccwsl Mo 640KaM M B LeJAOM 10 LWAXTe, 4 TdK-
xe copepxkanue xeaesa C, (rpadol 6 u 7, Taba. 1) no dopmyae (21)
u C (rpadut 6 1 7, Taba. 2) nmo dopmyne (14).

Ta6nuna 2

. MNoncuer C (%)
. Ilpunsatoifi | Jo6niua o | ComepxaHue

6“({\{23 15)?;2}80(2( B% BeC BAroHeT-| CTATHCTHKE, Kefesa, Atq" 4qf C;

’ ’ KH, T g1 (m) Ci: (%) 2.‘-% Eq‘

. 1 1

1 2 3| 4 5 6 | 7
1 6,000 2,75 16,500 50 0,207 10,35
2 5,000 ” 13,750 60 9,172 10,32
3 10,000 y 27,500 55 0,345 18,98
4 8,000 . 22,000 45 0,276 12,42
29,000 79,750 f 1,000 52,07

M3 rabanue 1 u 2, umeem:
Qo = 76,040 m; £ =179,750 m;

C, = 52,45 9%, C=52,07%.
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Pasnocrs AQ, ucxons u3 (5), pasua:
AQ = 79,750 — 76,040 = 3710 m.

B taba. 3 BHINOJIHEHO KOPPEKTHPOBAHHE  CTATHCTHUYECKOH JLOOBIUH
0/10KOB, HCXOAs1 U3 0asaHCOB PyaHOH MaccHl, T. €. N0 CHocoby, mpuMme-
HdeMOMYy Ha npaktdke. B rpade 6, tab.a. 3 ykazaHO KOAMYeCTBO Kejesa,
COOTBETCTBYIOIIEE KOPPEKTHPOBAHHON J0OHYe OJ0KOB, KOTOPOE MeHblue
(akTHYECKH BHIAHHOTO HA TOBEPXHOCTb B LeJoM 1o maxTe (rpada 8,
ta0a. 1) na 284 Tonnel. B Tab.i1. 4 npousBeneHo KOPPEKTHPOBAHHME CTa-
THCTHYECKOH 100BIYH OJOKOB, HCXOAS M3 0aJaHCOB PYAHOH MAacChl ¥ Me-
TaJJIa.

Tadnnpga 3
[Toupaexa
N IHo6biya 1o K 1106bX!€, Koppektupo- |[Conepwanue Kc;ﬁg;:;;m
6noka cratuctake, | o\ Q g, |Pannas ZOBbIYa,| wenesa, P=0.01 0,C,
1 a7 Y g, Q=g+ (g, (m)|  Ci (%) ey
q; m
1
1 2 | 3 | 4 | 5 | 6
1 16,500 ——768 15,732 50 7,866
2 13,750 —640 13,110 60 7,866
3 27,500 —1,279 26,221 55 14,422
4 22,000 --1,023 20,977 45 9,440
! 79,750 [ —3,710 } 76,040 39,594

M3 taba. 1 uMeeMm:
4

Il

1
Mo =798 3g.’C* = 21,867.
i 1

4 4
Foacrapass Q,, C,, Ci Eqi’ H Eqi,’C{-’ B Gopmyay (17) noayuum:
1 1

o = 76.040(52.45 — 52,07) — 125,00.

) 21,867 — 52,07%-7,98

4
Moacrasaas AQ, C, E g/’ " Ky B dopmyay (15a), noayunm:
1

gy = — 9119 50 07.195,00 = — 678,36,
7,98

B rpade 9, 1a64. 4 ykazaubl BepOATHLIE NONPABKH K CTATHCTHUEC-
KOH no6biue OTAeabHbIX 6JIOKOB, BhlUHC/AeHHBe MO dopmyae (10a).
U3 taba. 4, rpadn 9 umeewm:

(q1) +(g2) + (g3) + (g4) = — 3705.

YKasaHHas cyMMa IIONPaBOK JAOJKHA paBusitbet —AQ, T. e. —3710 m,
NO3TOMY HEeJOCTAIIHE NAThL TOHH, 06pa3oBaBINHECT 3a CYET OKPYIJICHHH,
pacnpenenaseM N0 OAHOH TOHHEe HAa Oaoku 1, 2w 4 M 1Be TOHHBI Ha
60k 3. : :

B rpage 10, Taba. 4 yxasaHa KOppPeKTHPOBAHHAS a06bHUA OAOKOB,
BLIUHCAeHHas 1o dopmyaam (7).
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B rpade (11), taba. 4, yKa3aHO KOJHUYECTBO KeJje3a, COOTBETCTBYIO-
ulee KOPPEKTHPOBAHHON AOOBIUE.

B neqoM no maxte, UCXO0AA H3 KODPPEKTUPOBAHHOH AOOLIUH, BLHAAHO
Ha MOBePXHOCTh 39.877 m xesne3a. PaKTHUECKH BbIJIAHO HA NOBEPXHOCTH
39.878 m xenesa (rpaga 8, taba. 1).

CrenoBaTe/bHO, KOppekTHpOBaHHas A06bua 6a0okoB (rpada 10,
Taba. 4) yILOBAETBOPsET KAk OajsaHcy pynHOH Maccel (3), Tak u 0anaaucy
metanna (4). CpasHuBasg J0OBUYy OJOKOB, KOPPEKTHPOBAHHYIO, HCXOJA H3
OaJsanca pyamnofi maccel (rpada 3, taba. 5), u 6anaHCcOB pPYJAHOH Macchl
u Metananaa (rpaga 6, raba. 5), ormeuyaem, yTo A00bua GJOKOB, KOppek-
THPOBAHHAsA, HCXOAA u3 OaJaHca PyAHOH Maccwl, T. €. 0o crnocoby, IpH-
MEHgeMOMY Ha NpakTHKe, OTKJOHsieTcs: OT (aktuueckoit mo 10,2 %, mo-
Oblua Ke OJIOKOB, KOPPEKTHpPOBAHHAs HCXOAd U3 0a/1aHCOB PYyJAHOH Macchl
M Mera/la, OTKJAoHAeTcs oT ¢akTHdeckoll He OoJee yem 0,16%.

Paszo6panubifi npuMep 1oxkassiBaeT, 4To A006biua OJ0KOB, YCTAHOBJOH-
Has MCXOAd M3 OaNaHCOB pYHHOH Maccel M MeTaaja, npuOAHKaeTcs
K JedcTBUTeabHOMA. T103TOMY npH OTCYTCTBHM HA LIaXT€ BECOBOTO XO3AHCT-
Ba HEOOXONHMO NOObIUY PYMHOH MAacCHl NO OTAeAbHBIM Oj0KAM YCTaHaB-
JHBATL, HCX0Ad M3 6anaHcOB PyJAHOH MaccH H METanaa.

Jag caydas, Xorjxa BO3MOXKHA HHCTPYMEHTAAbHAd CbeMKa OYHCT-
HBIX 3200eB, T. €. jJs cayuas, KOIJa no. MapkuieHgepckuM 3amepam
MOXHO TOYHO ONpeReuTh 00beM BHPAOOTAHHOTO HPOCTPAHCTBA MO KaXK-
gomy 060Ky, A00biya 6/10KOB, YCTAHOB/EHHAd HCX0Ad H3 0asaHCOB pPYA-
HOH MAaCChl H META/LIA, MOXKET ObTh HCIOJb30BaHA JJI5s KOHTPOJIbHOIO
onpeneneHuss 00bEMHOrO Beca pyJnHOR MacChLl B MaccHBe.

[Ipu KOpPEKTHPOBAHHWH CTATHCTHYECKON n00bIYM OJOKOB, HCXOHAS U3
OamancoB  PyAHOH MaCChl M MeTaaaa, YUMTBIBAETCH B KaKOH-TO
Mepe (PaKkTH4eCKHH BeC BarOHETOK, KOTOPHIf, KAk M3BECTHO, 3aBUCUT OT
CO/EPMKAHHA MeTajaaa B Py HOA Macce W ee KPYINHOCTH, TMOJHOTH  3a-
IDY3KH BAalOHETKH M YHCTOTH OUUCTKH €€ Ha ONpOKUIe.

[Ipy KOpPeKTHPOBAHUHU CTATHCTHUECKOH MOOBIUM OJOKOB, HCXOAA
TOJIBKO W3 OasaHca pyAHOH MaccChl, (aKTHUUECKHH BeC BArcHETOK COBep-
HIEHHO He YYHTLIBAETCH, BCJACACTBHE Hero BO3MOXHBl 3HAUHTEJAbHBIE OT-
KJIOHEHHHA KOPPEKTHPORAHHON 100sYM OJOKOB OT ACHCTBHUTEJNbHOH.

Heob6xoaumM0 OTMETHTBL, 4TO INPH YCTAHOBAEHHH JOOBIYH OJOKOB,
HCX0As H3 0aJaHCOB PYyAHOM MacCh M MeTajaa, cCTelneHb NpPUOAHKeHHS
KOPPEKTHPOBAHHOH J1006BIMM OJOKOB K AeHCTBHTEAbHOH 3aBUCUT OT TOY-
HOCTH OLpeAeqeHusl MeTak]a B PYAHOI macce OTAe/bHBIX OJIOKOB H B Le-
JOM MO IaxTe.

TouHOCTh, ¢ KOTOPOfl Onperensercs coaep:KaHHe Mmeralta B PYIHOM
Macce -OTAEbHBIX OJOKOB H B 1[€JOM IO LIAXTe 1O AAHHBIM €XeCMEHHOTO
MPaBHAbHO ITOCTABAEHHOTO OIIPOOOBAHHA, BMOJHE JOCTATOUHO [AJAs Ompe-
JeneHHA KOPPEKTHPOBAHHOH N00BUM OJIOKOB, MCXOAs U3 06anaHCOB PyA-
HOfi Macch W MeTaJJja.

B 3akamouenue pacCMOTPUM YCTAHOBJCHHE BECA BATOHETKH JJAd OT-
JeabHBIX OJOKOB.

CpenHnii BeCc BaroHeTKY 3a OTYETHBIA MeCsll JJd Kaxaoro OJ0kKa
MOXKeT ObITH BHUHCIEH NO dopMmy.e:

i=% (27)

rae Q - - xoppekTHpoBaHHasg A0OHYa GJOKA 33 OTYETHBLI MeCsu;
N —- KOMHYeCTBO BArOHETOK, TOCTYMNHBIUINX 3a OTUETHHIH Mecdly

¢ 6s0Ka,
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Adast pacemoTpensoro Hamu npHMepa B rpade 12, Taba. 4, ykasausl
Aas OJIOKOB CpejnMe Beca BaroHeTOK, Bwuic/ieHHbe 1o Qopmyae (27).
CpaBHHBas BbHIYMC/ICHHBIE BeCa BaroHetok (rpada 12, Taba. 4) ¢ dakT-
yeckuMH (rpaca 3, Taba. 1), oTMeuaeM HX XOPOUIYIO CXOJIMMOCTD,

¥YCcTaHOBUM, HCXOJS H3 CPEJHHX BECOB BATOHETOK OTICJbHEIX OJOKOB,
BHIYHCICHHBIX 110 opMyae (27), sMumupHueckyw GopMmyay aas omnpeje-
JIEHHs BeCa BATOHETKH B 38BUCHMOCTH OT COAEPXKAHUS MeTalsa B pyn-
HOH Macce.

Bec Baronerku npu OJHHAKOBOH €e 3arPyXKEHHOCTH N0 OOBEMY M3
OTJeAbHbIX O6J0KOB, B OCHOBHOM, ONDEReIseTcss COLEpXKaHHeM MeTania
B PYJIHOH Macce, MO3TOMYy B3MOMPHYECKYI0 (OpMyay [AAs  ONpese/]eHus
BECA BATOHETKH MOXHO OPEJACTABUTH B BHJE:

d = A+ BC, (28)
rie d — Bec BarOHeTKH:
A n B — nocrosiaHbie KO03((MHUHMEHTH, NOAJMEXKAlLHE OINpPe e eHHIO;
C — conepxanue Meraiaja B PyIHOH Macce B %.
3nauenue xoadoduunentor A 4 B (opmyaw (8) HaiijieM, HCXOAR H3
yCJAOBHS

TR — e
1

ri¢ d; — BHIYNC/EHHHI Bec BaroweTkn no dopumyde (28) aast i G/0Ka;
i — cpejuuit BeC BATOHeTKH Aas [ 6J0Ka, BHUHCACHIBE 1O (op-
mydae (27).

Ioxcrasasa snauenue d; u3 (28) B (29), noayuum:

n

E (A -+ BC; — di')* = munnmywm. (30)

1

Hexoas m3 yenosua (30) mas onpepenenns kospdunuenros 4 u B, no-
JAYUHM JBAa HOPMAJbHBLIX YpaBHEHHs BUJA:

nas e —Sa—o
1 ‘ 1

iciA + E CiB — }éd;’ci )
1 i 1

Pemns cucrtemy HOpMaabHbIX ypaHeHuifl (31), noayuum BeposiTHbIE
3pauyenus kospduunenter A u B.

YCTanoBum AJs. Beca BarOHeTKH, pPacCMOTPEHHOrO HAMH IpuMepa
3MOHUDPHYECKYI0 QOopMyJay, HMeILy BUA (28).

Beluncaerne KO3(QOHUUHEHTOB M  CBOOGOJAHHX UWICHOB HOPMAJIbLHBIX
ypapaeHuil (31) cBegeHo B Taba. 6. :

B rpade 2, Tabs. 6 yxasaHb CpeJHHE Beca BAaroHeTOK /s GJO0KOB
(rpacpa 12, Taba. 4), Beluncaennue no Qopmyae (27), HCKOAS H3 KO-
pextupoBanuoit job6uiun (rpada 10, tada. 4). M3 taba. 6 umeewm:

4 4
ne=4  XRC=210;  XCi=11,150;
1 1

4

4
\ | 0o ] \ 0 ;= 07.
;dl 10,548: Ld C, = 558,07

i



Ta6auwa 6

Boluncienne Beca BaroHeTkH
Ne | Cpennuit Bec| Conepxanue no dopwmyne
BaroHeTky, | wkenaesa, C, C: drC, d;=0,8.14+0,0344C;
640K a dy (7) (%) : ‘ L
) 0,831  [0,0344Cy | d,(m)
1 9,551 50 9500 | 127,55 | 0,831 1,720 | 2,551
2 2,895 60 3600 173,70 0,831 2,064 2,895
3 2,723 55 3025 149,76 0,831 1,892 2,723
4 2,379 45 2025 107,06 0,831 1,548 2,379
|
10,548 l 210 \ 11150 | 558,07
!

CaenoBaTeIbHO, CHCTEMA HODMA/JIbHBLIX ypaBHeHHii (31) mpuMeT BHL:

4A -+ 210B -- 10,548 = 0,
(32)
210 A + 11,150 B - 558,070 = 0.

Pews cucteMy HOPMAaJbHHIX ypaBHeHuit (32), mosyuum:
A =0,831; B = 0,0344.

Takum o0pasom, 14 pACCMOTPEHHOTO IMpHMepa 3MuHpHueckas ¢Gop-
MyJa (28) npuMmer BHJ:

d = 0,831 - 0,0344 C. (32)

CpasuuBasa Qopmyas (26) u (32), orMeuaeM XOpPOIIYID HX CXOAH-
mocTh. B rpage 8, Taba. 6, BblUMCAEHBH Beca BaroHeToK JJasi OJIOKOB,
HCXOLA M3 (opmyanl (32). AGconoTHass CXOAMMOCTH BECOB BAaroHETOK,
BHIYHCJIEHHLIX 10 opMmyae (32), C HCXOLHBIMH CPEJHHMH BecaMH (rpa-
tba 2, Taba. 6) oOBACHAETCS HCKAIOYUTENLHO TEM, 4TO CPeXHHE Beca Ba-
TOHETOK, BbIUHC/ACHHBIE 1O Gopmyae (27), CTPOro CJAeAYyT ypaBHe-
HUIO (26). [lpakTHueckn BCcerja Beca BAarOHETOK, BBLIUHWCJACHHBIE IO 3MIIH-
puueckoii ¢opmyJe, OYLyT OTJAHYATBCH OT HCXOAHBIX CPEJHHX BEeCOB
BAarOHETOK, BHIUHCJAEHHBIX 1O copmyJse (27), IPH 3TOM 3HAUMTEAbHbLIE OT-
KJOHeHHs OYAYT yKashBaTh Ha HCOAUHAKOBYIO 3HIPYXKEHHOCTh BaromHe-
TOK H3 pas3juuyHblX OJOKOB.



