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B.H. CHerkoB, A.A. ConoBbeB

METOAHYECKHH 11oaxoa K OLEHKE JOCTOBEPHOCTH
AAHHBIX PA3BE/ZIKH H OIIPOBOBAHHA HA ITPHUMEPE
PYZIHOI'O MECTOPOKAEHHHA 30/10TA

Llensto yccneaoBaHuUtt AB/sAETCA OLIEHKA AOCTOBEPHOCTH Pe3y/IbTaToB OMPOGOBaHHA, Bbl-
TO/IHEHHOTO Ha 3KCIepUMeHTa/IbHOM YdacTKe 30/10TOpYAHOrO MectopoxaeHus «Oxepe-
7be», rae Gbik NporkizzeHbl Tpu mypdga rayeunorn 20 m. o neHTpy Kakzaoro mypda
Mpo6ypeHb! COMKeHHble CKBaKHUHBI ¢ AHaMeTpoM 6ypoBoro cHapsiza 131 u 96 M,
a TaKke CKBaKHHBI IMapolieyHoro 6ypeHus 250 MM: yeTbipe pacrio/IoKeHbl 110 Yr/iam
u oaHa B LieHTpe. Onpo6oBaHbsl 60po3aaMH BCe YeThipe CTeHKH Iypha, MpHdeM oaHa
CTeHKa orpo6oBaHa ABOFMHOM GOpo3a0k. ABTOpaMH MPerioxReH METOANYECKHE TTOAXO0/
K OLIeHKe TpeACTaBUTe/IbHOCTH BCeX BUAOB ONPOGOBaHHs, KOTOPBIET BK/IIOYaeT COMOCTaB-
/TleHHe 3aKOHOB paclipesie/IeHHs 30/10Ta, OLIeHKY BOCIIPOH3BOAHMOCTH UX pa3HbIMH BH/A-
MH OMpo6OBaHUA, CTAaTUCTHYECKYIO OLICHKY BOCITPOHU3BOANMOCTH TeHAEHLIMH U3MEeHeHHs
codepxaHHMET 30/10Ta Ha I/TYOHUHY, OLIGHKY CXOZACTBa AaHHBIX [TOHHTEPBa/IbHOIO OMpo6o-
BaHHA 110 COMMMXeHHbIM 60po34aM U CKBaXXHMHaM B OAMHAKOBOM BbICOTHOM HHTepBa/le,
a TakKe ydeT aHOMa/IbHBIX TPO0.

KrroueBsle c/10Ba: 30/10TO, MeCTOpOXAeHHUe, A0CTOBePHOCTb, MIYPQ, CKBaXKHUHA, Mpoba,

TeHeHLINH, aBTOKOPPe/IALIMOHHaA (PYHKLIMSA, B3aHUMHas KOPPe/ISALMOHHasA (QYHKLIHA.

K€ Ha CaMbIx I[IepBbIX 3Tarax

MMOMCKOBO-OLIGHOUHBIX PaboT Ha
MecTopoxaeHun Oxepernbe Y UCIIONHU-
Teslell BO3HUK/IM COMHEHHMS B BO3MOXK-
HOCTH KCIIO/Ib30BaHMA T0/IYYaeMoi MIpU
MIPOXO/IKE CKBaXXWMH HMH(POPMALMU /IS
IOCTOBEPHOTO TMo/CcUeTa 3aracos [2, 5.
[Tpo6neMa COCTOWT B TOM, UTO 30/I0TO-
pYaAHOE MeCTOPOXKIAEHUE XapaKTepH3y-
ercs Ha/lMuveM B pyzae KPYIHOro 30710-
Ta, MO3TOMY IMPOOLI pa3Horo obbeMa U
ceuyeHHs MOTYT ob/azaTh PasHoM Ipes-
CTaBUTE/TbHOCTBIO, UTO B CBOIO ouepeb
MOKeT HeraTHBHO OTPa3MUThCS Ha TOY-
HOCTH TIO/ICUeTa 3aracoB. Pesy/braTthl
pasBeaKy OHO3HAYHO [IOKas3a/ld, 4TO
MeCTOPOXKICHNE UMeeT BechbMa U Kpaii-
He HepaBHOMepHOe pacripeneneHue
II0/IC3HOTO KOMITOHEHTa, Ha/uupe OT-
[eNbHBIX THe31 Y /IMH3 C TOBBIIEHHBIM
codepxaHUeM 30710Ta, B OCHOBHOM IpU-
YPOUYEHHBIM K Ma/IOMOIIHBIM KBapLIeBbIM
MIPOXKU/IKAM UM CKOIVZICHUSM TIHPPOTHHA
1 apceHonupurta [3]. OTMeueHHbIe oco-
GeHHOCTH TIpeaonpeaensoT BbICOKYIO

M3MEHUMBOCTb COZepKaHNi 30/10Ta, 3Ha-
YUTeNBHYIO aCUMMETPHIO B pacrpernersne-
HHU ero KOHLIeHTPAaLIWH.

[TockonbKy BOMPOC CTOS O AOCTO-
BEPHOCTH /IaHHBIX OMPOOOBAHWSA KepHa
pa3MMUHOrO auaMmeTpa, Ha YydacTKe ze-
Tanuzaumu Gwio niporineHo 40 KycTtoB
ckBaxuH. M3 obmiero uurcna 28 kyctoB
COCTOSIMU U3 2 CKBAXKHH — O/THA CKBaKU-
Ha [MPOXOAN/IACh CHAPSAAOM C AHaMeTPOM
6YpOBOro HaKOHeuHHKa 96 MM, BTopas —
131 mm. OcraznbHble 12 RKYCTOB BR/IIOYa-
v 5 CKBakMH, 3a0YpeHHbIX KOHBEPTOM:
LleHTpaslbHasl CKBakKHMHa I1POXOAW/IACh
CHapSAIOM C AMaMeTpoM GYPOBOM KOPOH-
k1 131 MM, a 4 yrnoBble CKBaKHHBI —
96 mM. PaccrosiHus Mexay cKBakUHaMU
B KycTe He mpeBbinand 1,5 M, amvuHa
HHTepBa/sia OrMpoOOBaHMsl MO CKBakKUHE
cocTaBuaa B cpeaHeM okoro 1 . Ilpu
COTIOCTAB/ICHUN Pe3y/bTaTOB MPOOHI U3
CKBaXHH B KYCTe MPHUBOANU/INCH Pacyer-
HBIM MYTEM K eAWHOMY THIICOMeTpHye-
ckoMY YpoBHIO. B 23 KRycTax CKBaKHUHbI
HaK/IOHHbIe C OAMHAKOBBIMH 3€HUTHBIMU
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yI7laMy M asuMyTaMH, OCTa/IbHBIE — Bep-
THKasibHble. OOIIMM HeaoCTaTKOM 3THUX
paboT ABseTca TO OOCTOATE/IbCTBO, UTO
KYCThl CKBaxkKMH [IeTa/M3alry He rnepe-
CeK/IH TIOTHOCTBIO BCIO MHHEPa/IN30BaH-
HYIO TO/IIY, a CO3aa/u TIo/HOe Tepece-
yeHMe YlIb BepXHer PYAOHOCHON 30HbI
13 Tpex.

[lns 3aBepKy MAaHHBIX OYpeHus B
CTBOpPE TpeX KYCTOB CKBaXWH (KYCTHI
123, 127 v 137) Gt niporaeHst ray-
6oxrue mypdrl ceuenreM 4 M? ¢ cobmo-
[IeHWeM eaMHOrO TMIICOMETPHUYECKOro
ypoBHs. [1y6uHa Kakaoro u3 rporaeH-
HbIxX mypdos cocraBuia 20 M. Onpobo-
BaHUsA MYPGOB MPOU3BOAN/IOCH PA3HbI-
MM CITIOCOBaMHU I10 Mepe HX MPOXOAKH:

* C Kaka0ro MeTpa MPOoXOoaKH mypda
CIIOCOOOM BHIYEPIIBIBAHHA OTOOPAHO O
10 Takux yacTHbIX BanoBbX Ipo6 (UBI)
Becom 10-11 kr raxkaas u 5 ropcrbe-
BhIX P00 BecoM okroro 10 Kr Kaxaas;

* [0 BCeM 4YeThipeM CTeHKaM KaxkK-
noro mypda MpoBeaeHO 60pPO3A0BOE
oIpoOOBaHKe C AMUHOMN CeKLMU 1 M;

* C Kaxkaoro Merpa Yraybru oTéu-
paricsl II/IaM CKBAXKUWH LapOoLIeuHOro Oy-
PeHus1, TIPOMAEHHBIX KOHBepTOM — 4 no
yraam mypdpa v oaHa B LIGHTPE;

* C pasHbIX HHTEPBa/ioB MmMYypdoB
cy4JariHeIM 06pas3oM oToOpaHa BasioBasi
npoGa, NpeaHasHaYeHHasi /18 I10/1y3a-
BOZICKMX MCIbITaHui BecoM 3150 kr;

* [OTIO/THUTENIBHO ObIIM  OTOOPAHbI
TOPCThEBBIM CITIOCOOOM U OTITPaB/ICHHI Ha
WICTIBITaHUA 6 MPO6 C Pas/IUUHbBIM YPOB-
HeM CoAepKaHUsA 30/10Ta;

* OCTaBILAsICS Macca pPyabl B KO/Mue-
ctBe 692 T Obl/la Hampas/eHa Ha MPOo-
MBbIlIZIeHHble HWcnbiTaHusa Ha 3P 4,
pacrionoxeHHoM Ha blkaHckoM 30710TO-
PYAHOM MeCTOPOXKAEHHH, Ile Ha 3THX
pyaax MpOM3BOANIUCH OIBITHO-OIIPOOOo-
BaTe/1IbCKHe PaboThl 10 FPaBUTALIMOHHOL
cxeMe obarallleHusl pya C TonyyeHueM
30/10TOM TO/IOBKU U ITPOMITPOAYKTA.

BoposaoBeiit criocob orpoboBaHus
mypdoB ObI/I HAlle/IeH Ha IOo/1yYeHye
CTaTUCTUYECKHX MaTepHa/ioB, KOTOpPBIC
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MOMKHBI ObIIM 06eCIIeUnTh, BO-TIEPBbIX,
BbISIB/IEHHE OCTOBEPHOCTH ero AaHHbIX
Orpo6OBaHKs, a BO-BTOPLIX, COIMOCTaB-
fleHre ero pPesy/IkTaTOB C YaCTHHIMH Ba-
MIOBBIMM, TOPCTbEBBIMH M, OCOOEHHO,
KepHOBBIMH TTpOGaMH COTMPSKEeHHBIX C
mypdom ckBaxuH. C 1ienbio obecrieye-
HHUf IPeACTaBUTE/IbHOCTH [10/IyU4aeMoi
MHpOPMaLIMK [TPOU3BOANUIOCH CeKLIMOH-
HOoe 6opOo3a0BOe ONPOOOBaHUE C AMU-
Homo cekunu 0,9-1 M no Bcem 4 cren-
Kam mypda. B ceBepo-3anaaHoii creHke
mypda oTOHUPaINCh ABe BepTUKA/bHEIC,
cOnvxKeHHble, cybrapasiiensHbie 60po3-
abl. OT60p pob OCYLIECTBAANCS C MPU-
MEHeHHeM [HCKOBOTO MPOO0OTOOPHUKA,
yTto 06ecrieurBa/sio BhlCPKAaHHOE ceue-
Hye 6oposasl (10x5 cM). Takum ob6pa-
30M, B Ipoliecce MpoBeAeHHsl OIIbITHO-
MeTOANYeCKHX paboT Obi/ MOMYYeH YHU-
Ka/IbHBI MaCcCHB UH(OPMAaLIMH, AAOINN
BO3MOXKHOCTb OLIGHHUTh IOCTOBEPHOCTD
[AHHBIX Pa3BeaKr K OMPOOOBaHMUS.

OO6BIUHO AOCTOBEPHOCTb UCXOAHOM
MH(OPMaLIMM OOBIYHO OllIeHHBaeTCs B
pesynbsTate MpoBeaeHUsl KOMI/IeKCa Be-
PUPDHKALIMOHHBIX, KOHTPO/IbHBIX U aHa-
MUTUUECKUX AEHMCTBUM, TAKHMX KaK OObIU-
HbIM ¥ CTaTUCTUYECKUM aHa/lu3 KepHO- U
npo6ooTbopa, OLieHKa PaboThl XHUM/a-
Gopatopuit, MpoBepKa I10/eBbIX MaTe-
PHa/IOB, COMOCTaB/IEHHE Pa3HbIX BUIOB
orpobOoBaHus.

KpaliHe HepaBHOMepHOe pacnpesne-
feHre MeTa//ia Y BbICOKas acCHMMeTpHs
HaK/IablBalOT CYIIeCTBEHHbIe OrpaHu-
YeHUs Ha MCIO/Ib30BAHUM KIaCCUYECKUX
METOAOB aHa/M3a M KOHTPO/IA AaHHbIX,
6asUPYIOIIMXCsS Ha HOPMa/IbHOM 3aKOHE
pacnpeaeneHus, U3BeCTHOCTU U OHHa-
KOBOCTY MaTeMaTUYeCKUX OXKUIaHHI],
avcriepcuii U T.1. [Ipy Hers3BecTHBIX
MaTeMaTH4eCKOM OXKUAaHWU U Aucriep-
CHM, a TaKke OT/AMUYMM paclipese/leHus
OT K/IaCCUYECKOT0 — HOPMA/IbHOTO, WC-
criefioBaTeNb BecbMa OrpaHuyeH B BbIGO-
pe crnocobOB KOPPEKTHO A0Ka3aTh I10-
CTOSIHCTBO AMCIIEPCHH W/ PaBEHCTBO
CpenHuX B BHIOOPKaXx, MOCKO/MBKY Takue



Tabamia 1

OueHKa pacXoxAeHHH CpeAHHX coAepXKaHHH 30/10Ta MexXay BHAaMH onpoboBaHHuA

Illyp- | YacTHble BanoBble NPoobI Boposab! Kpurepuii Welch

Prt z.t/1lor/r| V,%| N |x,t/1|lor/r|V,% | N | T, v T, |3akmo-
YyeHHe

123 | 0,84 | 6,36 | 757 | 200 |14,48|132,4| 915 | 105 | 1,05 | 104 | 1,99 |paBHbI?

127 | 0,63 | 1,18 | 186 | 197 | 2,05 [12,17| 594 | 100 | 1,16 | 100 | 1,99 |paBHbI?

137 | 0,44 1,84| 416 | 220 | 0,25 | 0,47 | 192 | 112 | 1,48 | 271 | 1,98 | paBHbI

Bce | 0,63 | 3,84 | 607 | 617 | 5,53 |76,57| 1384 | 317 | 1,13 | 317 | 1,97 |paBHsI?

O6o3HaueHns: X — CpeaHee aprMeTHIecKoe; ¢ — CTaHAapT (CpeaHee KBaapaTHUecKoe OTK/IOHeHHe);
V — koacbduument papuatimu; N — o6beM BeIGOPKH, T, — HabMoAaeMbIi KPUTepHi; TKp — KpUTHYecKas To4-
Ka 7151 ypoBHs 3HaunMocTH o, = 0,05 u umcria cTeneHei cBo6oab! V.

Haubor1ee 4acTto yrorped/sieMble KprTe-
puu Kak kputepun CTbioIeHTa O PaBeH-
CcTBe cpenHux, Puiiepa 0 paBeHCTBe
[MCTIePCHL, a TaKXKe U Herapamerpude-
CKHe KpUTepHH paboTaioT COBEpUIeHHO
HeY/IOB/IeTBOPUTE/IBHO U He TO3BO/SAIOT
aaBaTh OOBEKTHBHYIO OLIEHKY PaCXOXK-
[IeHWI OlLleHUBaeMbIX MapaMeTpoB.

B atom HerpyaHo y6eanThcs, O3Ha-
KOMUBIIHNCh C cofepxXkaHveM Tabm. 1,
IZie PacxoXKAeHHs CpelHHX, Kak U [IHC-
MepCcyi CYyIecTBeHHbI, HO faxe Hera-
pamerpudeckuii kKputepuit Welch, wuc-
XOSAIMM U3 TOTO, YTO MaTeMaTh4ecKue
OXWAAHUA U AMCIIePCUN TeHepasbHOM
COBOKYITHOCTH 3apaHee HeW3BeCTHbl U
HepaBHbI, BBIHYKIAET CAenath COBep-
1IIEHHO MMPOTHBOTIO/IOKHOE 3aK/I0YeHe,
He TOBOPH YKe O TPaAULIMOHHBIX KpHTe-
pusx (Cteionent, Puiep u ap.).

AHaztornyHasi KapTWHa OTMeYaercs
Y TI0 OCTa/lbHBIM BH/aM OITPOBOBaHUSA

Tabnuia 2

(kepHOBOe 131 MM, 96 MM, HITAMOBOE,
ropctbeBoe U ap.). Kak BuanM, Tpaau-
LIMOHHbIE  CTAaTUCTUYECKHE KPHUTEePUU
TMPY BBICOKOW KOHTPACTHOCTU Py He T10-
3BO/IAIOT /1aTh YBEPEHHOE 3aK/I0UeHHe O
[IOCTOBEPHOCTH U HalEXKHOCTH AaHHBIX
Orpo6OBaHMUS.

B tabn. 2 npeacraBieHbl CTAaTUCTH-
yecKrie MapaMerphl pacripeaeneHnui no
BUMaaM omnpoboranus. [lpexae Bcero,
crenyer OTMETHTb BBICOKYIO HW3MEHUH-
BOCTb B SMITMPUUYECKUX paclipese/ieHu-
Ax 30710Ta. KoadduimeHT Bapualmvu
nocturaer V = 1384%, a roadpPpurim-
eHThl aCUMMETPUU UM 3KClIecca COOTBET-
ctBeHHO A = 20,8 u E = 473,3.

[lns ToBbIIEHUST HAAEXKHOCTH 3a-
K/IOUEHUIM aBTOPbI Mpe//iarailoT BBECTU
[IOTO/IHUTE/IbHbIE KPHUTEPHH, a UMEHHO:
BOCITPOU3BOAMMOCTh 3aKOHOB pacIipe-
[lefleHysl CoAepxKaHWsa 30/10Ta U TeHAeH-
LIMHM ero uaMeHeHus Ha ryouny [10].

Crarucruyeckue napamMerphbl 110 BHAaM OﬂpO6OBaHHH

Bua onpo6osanus YncnoBbie XapaKTepHCTHKH
X, T/T G, I/T V, % A E N
Bopozast 5,53 76,57 | 13844 17,3 304,6 317
CxBaxyHbl 131 MM 0,49 1,40 286,6 7,5 59,0 69
CkBaxkyvHbl 96 MM 0,43 1,54 356,0 11,0 126,6 139
YacTHble Ba/ioBble MMPOOHI 0,63 1,30 206,6 20,8 473,3 62
['opcTbeBbie npo6sl 2,39 21,12 883,2 16,3 473,3 314
CKBakMHBI 1I7IaMOBble 152 MM 1,00 3,29 329,2 9,3 108,1 349
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Tabnmia 3

Ilapametpb1 pacnpeaenenus norapugmMoB coaep:kaHuii, kputepuu I[Tupcona

CraTucruueckue Buabl onpoboBaHus

(fl?)p:;{::ll::g:::) Boposabl Cxi%alx(:::u CK;Z)I:‘I:‘HBI q?;:::l:g :6anuo- I'oll:;?g;ue ﬂlz;;n;g::xe
Cpentee -0,74 -0,78 -0,78 -0,68 -0,68 -0,45
[vcniepcus 0,42 0,54 0,59 0,32 0,36 0,28
Acnmmerpuis 1,40 -0,05 -0,10 -0,18 0,63 0,71
OkcLecc 7,23 1,21 1,29 2,10 5,19 1,23

x? Habmonaembitt | 62,59 173,39 500,24 82,86 41,19 46,05
e o0s 11,07 | 11,07 155 9.4 12,59 9,4

PaccMmoTpuM repBbifl KpUTEpHi — 3a-
KOHBI pacripeaeneHysi coaepxkaHri 30-
0Ta Ha 3KCIepHMeHTa/bHOM YyacTKe
1o BuzaaM orpoBosaHusa. OLieHUBaeMble
BU/IBI — KEPHOBOE; BOPO310BOE, TOPCThe-
BOE U YaCTHOE BasioBoe onpoboBaHUe.

3 MHOroseTHHX OTeUeCTBeHHBIX U
3apyOeRHbIX PabOoT M0 aHa/M3Y JaHHbIX
pasBenKU  30/I0TOPYAHBIX  MECTOPOXK-
[IeHUM H3BECTHO, UYTO B OO/IBIIMHCTBE
cyyaeB SMIMTUPUYECKOe paclipe/iesieHre
Au  YIOBIETBOPUTE/IBHO — OIMKCHIBACTCS
norapupMHUUEeCK HOPMa/bHBIM  3aKO-
HoM. OaHako pacnpeseneHve 30710Ta B
Oxepernbe CylIeCTBEHHO OT-
MyaeTcs o 3KCLIeccy OT /10-
rapuMHUYEcKOro  aHasora,
YTO TI03BO/IAET TOBOPUTh 00
ero YHUKa/bHOCTU (Tabn. 3).
[lpoBeprka 1O KpUTEPUIO
[Mupcona (x?) oaHO3HAUHO
MOATBEPXKAaeT 3TO 3aK/Iioue-
HHe, TO3TOMY MCIIO/Nb30BaTh
MOTHOPMa/IbHOE  pacripeserne-
HHE KaK TMIIOTeTHYEeCKYIO Te-
OPEeTUYECKYIO MOo/e/b 3MITH-
PUYECKOTO  pacripe/ie/ieHus
creayer co 3HAUMTE/IbHBIMU
OrPaHHUUEHUAMH U OCTOPOXK-
HOCTBIO. B 3THx ycrioBusx He
OCTaeTCsl HUYero /1y4Iiiero Kak
COMOCTaBUTh pa3Hble BH/IbI
ornpoboBaHKsA IO BOCITPOM3-
BOAMMOCTH (POPMEI pacIipe-
feneHUss W TMapaMerpa Io-
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NOXKEeHUs1 — CpeaHero apudMeTUIecKoro
WM 10TapHPMHUECKOro.

Ha puc. 1 nokazaHo coBMelieHHOe
MO/I0XKEeHWe 3MITUPUUECKHX paclipese-
neHut Au No pasHbIM BUIaM OnpoBoBa-
Hus. Kak BUAHO U3 AMarpaMMbl, KPUBBIC
pacrpeaeneHusi 30/10Ta KMMEIOT 3Hauu-
Te/lbHOE CXO/ICTBO IO popMe U IO TIo-
MOXKEeHUIO Ha YHCA0BOM ocu. DBombiiee
cXoaCTBO 10 oopMe OTMedaercs B
pacnipenenenusx «131 mm», «<96 mm»,
«J"opcTheBble MPo6BP, «Bopoaasr. 1O
faeT OCHOBaHHe TIlo/araTh, 4TO BCe
BU/IbI ONTPOOOBaHUSA TOCTAB/ASAIOT IIPakK-

——131mm
=—CO—G6mm
= = = = Bopo3ga

YacTHble Banoesie npobbl
—— lopcTeessie npobbl
—H&— Llnamoesie npobsl

10000
CepepuHa knacca, rfT

Puc. 1. 9Mnupuyeckue KpHBble pacripeae/leHHH coaep-
KaHHI 30/10Ta O BHAaM ONpPoOOBaHHUs
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Puc. 2. Koppeaorpammsl no KyctoBbiM ckBaxunam 101, 121, 102

TUYECKH OHOTUIIHBIE pacripe/ie/IeHUs C
OMu3KMMM TapaMmerpaMiu. [laHHBIM BbI-
BOZ TOATBEpPKAaeTCs IPOBEPKON pas-
aMuni  (YHKLMK paclipeneneHus Ipu
oMot kputepusi [lupcona mpu 5%
YpOBHe 3HauMMocTH. VckaoueHreM siB-
ASI0TCA MPOO6BI 1I71IaMOBOTO BYpeHus, aa-
IOllIMe YCceyeHHOoe paclipe/esieHue c/1eBa
Y CIpaBa 3a CcyeT MHTeHCHBHOIO Ilepe-
MelIMBaHKA TOPHOM Macchl B ITpoLiecce
OypeHHs Y MIPOHCKOIALIero BCIeACTBUe
3TOro Mnpoliecca YcpeaHeHUs pyasbl.

TakuM 06pa3oM, COMocCTaBIeHUE IM-
MMpPHUYECKHX pacripesne/ieHni 1o3BosgeT
[aTh BIIO/IHE OOOCHOBaHHOE 3aK/Ioye-
HUe O TOM, BOCIPOU3BOAATCH WU HET
pacripenesieHUss COAePKaHUW 30710Ta
PasHBIMU BHAAMM OITPOOOBaHUA, a TaK-
’Ke KaKoBa UX IOCTOBEPHOCTb.

Bropoii kpuTepuii npeacTaBUTe/1bHO-
CTU faHHBIX Pa3BeaKH U ONPOOOBaHUSA —
3TO  BOCIIPOM3BOAUMOCTb  TeHAeHLHH
(3aKOHOMEpPHOCTel) U3MEeHeHUs coaep-
JKaHUM 30/10Ta Ha IMYOUHY MO AaHHBIM
VMHTePBa/IbHOIO OMPOOOBaHUA CKBAaKHH.

TeHmeHLMM YacTO OBIBAIOT CKPHI-
TBIMM M3-3a TIPHUCYTCTBUS @HOMA/IBHO
BBICOKMX HW/U HU3KKX MPOO B BBIOOP-

KaX OrpaHUYeHHOro obbeMa, I03TOMY
TPeOVIOT HHAMBHAYA/bHOTO  I10AXO1a
[6]. OLueHnM AOCTOBEPHOCTb AAHHBIX C
MO3ULIMK TeOpHH C/IyHalHbIX (PYHKLIMN
[4, 7]. TeHaeHIIMM MOXKHO BBLISBUTbL Ha
OCHOBE PerpecCUOHHOrO, aBTOKOPpPeIs-
LIMOHHOTO aHA/IM30B, TAPMOHUUYECKOTO
aHammza Pypee [1, 8, 9].

Hannume paBHOMEpHOro WHTEpBa-
na onpoOOBaHUA Ha TAYOWUHY [0 BU-
aM oNnpoOOBaHUS MO3BO/SET B [O/THON
Mepe WUCIO/Ib30BaTh aBTOKOPPesiy-
oHHble yHKIMU (AKD) He Tonbko Ans
OLIEHKH Ha/lMuvs M XapakTepa 3aKOHO-
MEpPHOTO H3MEHEeHUsl comepkaHui Au
IO BePTUKA/IN, HO U /11 COTIOCTAB/ICHUS
BbISIB/ICHHBIX TEHACHLIMN IO COMMKeH-
HBbIM W/ KYCTOBBIM CKBaxkMHaM. B cry-
Yae, ec/ii BUA KOppenorpamm Io ABYM
BbIpabOTKaM O6/IM30K WK COBIIAaeT, TO
3TO O3HAUAEeT TO/TbKO OHO — CKBAXKHHbI
PaBHOLIGHHO BCKPBIBAIOT 3aKOHOMEPHO-
CTY M3MEHEHHs U3yuaeMOro IOoKa3aTesnst
Ha r1yOUHY, a ZaHHBIe ONMPOOOBAHUS AB-
ASI0TCS IPeACTaBHUTe/IbHBIMU.

C aTOM Lenbio MO BCEM KYCTOBHIM
CKBaxkKMHaM ObI/IM PacCUUTaHbl aBTOKOP-
pensitiMoHHble (PYHKIIMKU, K Ha PUC. 2
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I[Ipe/ICTaB/IeHbl HeKOTOPbIE M3 HUX. AHa-
W3 TIOKasa/l, UTO H3MEeHEeHWe Ccoaep-
JKaHUS Ha TNYOUHY ITPe/ACTaBAseT KOM-
MO3ULIMIO C/IYYaMHOM U 3aKOHOMEepHOM
M3MEHUMBOCTH, [IpHUeM B OO/BIIMHCTBE
cydaeB caydariHasg M3MeHUMBOCTh IMpe-
Ba/IMpYeT, a paauyc Koppensuud (pac-
CTOSIHUE 3aTyXaHHs aBTOKOPPeslnu
a0 Hynst) Bapbupyer oT 4 M 10 6-12 m
(xycter 101, 121).

Henw3ss He 3ameTuTh, 4TO KOppe-
IOTPaMMBbI TI0 CKBaKMHaM AWaMeTpPOM
131 u 96 MM BecbMa O/IM3KM, UTO O3-
HayaeT X CIIOCOOHOCTb B PaBHOM Mepe
BCKPbIBaTb OCHOBHbIE TEH/IEHLIMM H3Me-
HeHVs COoZep:KaHWM B KOHKPETHOM 30He
MecTopoxaeHrs. CKBaXHHbI C avdaMe-
TpoM OYpOBOro HakOHe4YHWKa 131 MM

AK® no KycTy ckBamMH 123

3
0,80 h
I 0,60 “\
Y
0,40 %A,
0.20 ey N\
" - — 131N
0,00 4 - =
0,20 o L. 35 —==-96MMm
£ 040 S A_L_\
£ 060 ~
£ 0,80
1,00
Nar, m

AH® no KycTy CKBaXKH 127
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Nar, m

AK® no KycTy ckBammH 137
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1,00
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0,00
¥ 0,20
8 040
0,60

ey

Nar, m

BCKPBIBAIOT 3aKOHOMEPHOCTh HECKO/TbKO
aydiie Mo CPaBHEHHIO CO CKBaKMHAMM
96 MM. DTO BHAHO M3 KOPPeE/IorpamM,
rae  Koa(ppULIMEeHT aBTOKOPpPeIaLnn
Mpy 71are, PaBHOM e[WHMWIIe, BHILE B
ckBaxkuHax 131 MM (sTOT KO3 puULIK-
eHT aBTOKOPPe/SLMH UHC/IGHHO pPaBeH
[o7le 3aKOHOMEPHOM H3MEHUMBOCTU B
obmeit [7, 11]). I'lo Bce#t BUAMMOCTH,
3nech Kpome obGbeMa MpoGhl HauMHAET
3aMETHO B/AMATh YU I/IOWAAb [OIepey-
HOTO CeYeHUsl KepHa. YuuTbiBas, uTO
PACCTOSIHUSA MeXAY CIIapeHHBIMH CKBa-
KuHamy BapbupyioT ot 0,8 no 2,5 M,
TAKOM Pe3y/IbTaT MOKHO CUMTATh OYEHb
XOPOILUM.

Ha puc. 3 npeacrasnensl Kopperno-
IPaMMBI, TIO/IYYeHHbIE IO JAaHHBIM OITPO-

AHK® no KycTy ckBamMH 123
1,50

1,00

————?

—w3

wa

1,00

Nar, m

AK® no KycTy ckBamuH 127
1,20
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0,20 4
0,00 4
0,20 §
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8 040
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AHK® no KycTy ckBamuH 137
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Puc. 3. Koppenorpammel no aKcriepuMeHTaIbHbIM ypcham
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AK® no kycTy ckBamMH 127 (C yueTom BbICOKMX npob)
1,20
1,00
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3 0,60
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& 040
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Puc. 4. Koppenorpamma nociae 3ameHbI
BBICOKHX Npo6 Ha cpeaAHHe 3Ha4eHHA
MexKay COCeAHHMH NMpobaMHu

6OBaHUsl IKCIIePHMEHTa/IbHBIX YPOB.
3aech Takke OTMeuaeTCsi Xopollas BOC-
MIPOU3BOAUMOCTb OCHOBHBIX TEH/ICHLIMI
M3MeHeHUs coaepaHus (MM UX OTCYT-
CTBME) Ha rMybuHY MO CKBaxuHaM 131
1 96 MM,

[Tamenvie KoppernslMM Ha [ePBBIX
narax 1o mypdpam 127 u 137 BbI3BaHO
B/IMSIHMEM aHOMa/IbHO BBICOKHUX IPOO.
Yuer ux OAHMM M3 PEKOMEeHIOBAaHHbBIX
crioco6oB [6], HarprMep 3aMeHo cpe/-
HUMH 3HAYeHUsMU 10 BHIOOPKE, MO3BO-
AsieT BbIZIGTUTb U YBUICTH 3aKOHOMED-
Hble TeHJEeHLIMY Ha rnybuny (puc. 4).

TakuM 00pasoM, CKBaXKHHbBI C aHa-
MeTpoM HakoHeuHrKa 131 MM 1 96 MM
B LIe/IOM OOBEKTUBHO OTpaxKaloT HMe-
olMecss TeHASHLIMU B HU3MEHeHHHU CO-
fepxaHuM Au Ha I71yOUHY, a TTOCKO/IbKY
CKBaXKHHbI nvaMerpoM 122 MM 3aHHUMa-
IOT MPOMERYTOUHOE [O/I0KEHUe, TO UX
TakXe MOXKHO CUMUTaTh Ipe/CTaBUTe/Ib-
HbIMH. DTO XOpPOIIO BUAHO Ha Koppe-
norpamMmax (puc. 5), MOCTPOeHHBIX MO

AK® no cksamuHam Ocll/7 (122mm) m OC-139A (96mm)
1,20
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COMMKEeHHbIM CKBaXkUHaM (paccTosiHue
3,3 M) 3a npenenaMu 3KCIIepPHUMEHTA/Ib-
Horo yuyactka (6.1. N2 7). 3aech 3ameHa
BBICOKMX IMPO6 B OrpaHUUEeHHOM BHIOOP-
Ke TI03BO/ISIeT BhISIBUTH Ha/TMUKE BIIO/THE
KOHKPETHOM 3aKOHOMEpHOCTH, Tpea-
CTaB/IGHHOM KOMITO3HLIMEeN rapMOHHYe-
CKHX M3MEHeHHH C MepuosaMu U3MeHe-
Hus 8 u 30 m.

Hekotopble cOou B LIMKAMYHOCTH,
OTMeuaeMbie Ha KoppernorpaMmax, o6b-
SICHSIIOTCS [IPUCYTCTBHEM TO/TYMETPOBBIX
VHTEPBa/IOB B 11eMOYKe IaHHBIX TI0 CTBO-
Iy CKBaKHHBI.

Mtak, aBTOKOppesLIMOHHBIN aHa/IH3
yGeauTeqIbHO TMOKasaz, UTO BCE BU/IbI
CKBaKHH IMO3BO/ISIOT BBISBUTH OCHOBHBIC
3aKOHOMEPHOCTU M3MEeHeHHs 30710Ta Ha
rnyOGUHY M B 3TOM KOHTEKCTE Pe3y/IbTaThl
pas3BeaKu MeCTOPOXKAeHHs CKBakHUHa-
MU Pa3HOTO AWaMeTpa C/1eayeT CUUTATh
MpeACTaBUTE/IbHBIMHU.

Tpertuit Kputepuii AOCTOBEPHOCTH
onmpo6OoBaHUsl — COMOCTaB/IeHHWe TeH-
[IeHLIMH 1 Pe3ynkTaTOB TTOMHTEPBa/IbHO-
ro ornpoOOoBaHMs Ha OCHOBE B3aUMHOMN
Roppensiuvu. BsauMHas —Koppensiim-
oHHast yHKLMA (BKD), yuuThiBatomas
CTPYKTYpHbIE HW3MEHEHMS TIO/I0KEHUS
DPYAOHOCHBIX C/I0EB MO ryOuHe, $B-
nsiercsi 6oree rnyboOKUM M TMOKHM MH-
CTPYMEHTOM HCC/Ie[IOBaHHA KOppers-
LIMOHHBIX CBsi3ei, TTOCKO/BbKY OOBIUHBIN
KO3(p(pULIMEeHT MapHON KOppenslnu fB-
nfeTcs YacTHhIM cayuaeM BKD.

PaccMoTrpuM pesyribrathl TAKOTO aHa-
nusa. Teopernyecku TOuKa CXO/CTBa

AK® no cksamuHam Ocll/7 (122mm) m OC-139A (96mm)
€ 3aMeHoMH BLICOKMX npob

1,20
F 1,00
0,80
L

- 0,60
0,40
0,20 A
;. 0,00 1
0,20 4
¥ 0,40

= 0,60

Puc. 5. Koppenorpamma no c61uxeHHbIM CKBa;KHHaM
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Puc. 6. Bzaumubie KoppensaunoHHbsle ¢pyHkuuu o mypgy 123

[OMXKHa OBITh MU 71are, PaBHOM HY/IIO,
ecny TPOOBI pacriofaraloTCs Ha OaU-
HAKOBOM THMIICOMETPHYECKOM YpPOBHE U
HEeT CYLIECTBEHHbIX CTPYKTYPHBIX H3Me-
HEHUH MeXIy MeCTOTO/IOKEHHEeM CKBa-
x)uH. Ha puc. 6, a mprBeneH MMeHHO
TaKOM C/1y4yal XOPOIIero COBIaJeHUsd
Pe3y/IbTaTOB [BYX BH/IOB OMNPOOOBaHMs
10 CKBaxkKMHaM ¢ avamerpamu 131 MM u

96 MM.
294

Ha puc. 6, 6 BUAMM MOKasaHO OT-
CYTCTBME CXO/CTBA MeXAY AaHHBIMU
ornpo6oBaHus 10 ckBaxuHe 131 MM u
nepBoit 6opo3aabl, mpoiaeHHon o C-3
cteHke mypda. CrpaBeanMBo Harpa-
IIMBaeTCs caMO COOOM pasyMelouurics
BbIBO/A: OAWH M3 BHAOB OIMPOOOBaHHS
HerpeactaBuTtesied. Ha camoMm mene sto
faneko He Tak. [locTaToYHO OrpaHHUYHTh
B/MSIHME aHOMa/IbHOM npobsl (138 r/T —



6opo3aa), Kak KapTHHA CYIIeCTBEHHO
MEHSeTCs B /IYUIIYIO CTOPOHY (puc. 6, B),
B pe3yrbsTate MMeeM Ty BKP, Kotopas u
[OMKHa ObITh, TO €CTh KOPPe/IsLus CY-
IIeCTBeHHasA, KO3(p(pULIMeHT Koppess-
v paBeH 0,57, oba Braa orpoboBa-
HUS MPeACTaBHUTE/TbHBI.

Takum o06pa3oM, MOAYYEeHO 3IKCIle-
pUIMeHTaZlbHOe TOATBepKAeHHe Heob-
XOAMMOCTH OrPaHHYeHUs BAUSHUS aHoO-
Ma/ZlbHO BBICOKHX TPOO TpPH CTaTHUCTH-
YeCKHX MCC/IeI0BaHUAX, OCOOEHHO IpU
aHa/M3e Moc/1e0BaTe/TbHOCTer AaHHbIX.

Bropoit BaxHBINM BbIBOA — [MPOBEAEH-
Heii BK®-aHanm3 nokaswiBaer, uto 60-
PO3I0OBbIE Y KEPHOBBIE [TPOOHI AB/ISAIOTCS
[IPeCTaBUTE/IbHBIMH M OMHAKOBO OT-
pazkaloT MPUCYIIFE MeCTOPOKACHUIO 3a-
KoHoMepHocTH. BK®, npuBeseHHbie Ha
puc. 6, 4, e, X CnyxKaT AOINO/MHUTE/IEHBIM
MOATBEPKACHNEM CKa3aHHOMY.

OrtnenvHo cneayetr o6cyauTh conep-
)aHve BK®D Ha puc. 6, 3. 3aeck Makcu-
MYM CXO/ICTBa AOCTUraeTCs He MpH /1are,
PaBHOM HY/IO, @ Ha OAWH /1ar paHbIIe.
[Ipy M3yyeHyy pasBepTKH CTEHOK Iyp-
da 123 6b1110 OGHAPYKEHO CYIIeCTBEH-
HOe M3MeHeHHe 3a71eraHrs CTPYKTYPHBIX
3/IEMEHTOB, B YACTHOCTH YBE/MUN/ICH
Yro/1 MaZileHus KBapLeBBIX MPOXKU/IKOB,
YTO U BbISIBM/Ia B3aUMHasi KOPPe/IsLOH-
Hasl PYHKLIUA.

131-96 — BanMHasi KOppPe/ALMOHHAS
dyHKIMA Mexay ckBaxuHamp 131 MM
1 96 mm; C3 B1 — C3 B2 - B3aumHas
KOppensAlrOHHasa (PYHKLMSA 10 CeBepo-
3aragHoOM CTeHKe mypda Mexay CABOeH-
HbiMu 6oposaamu 1 v 2; CB - OB - Bza-
MMHasi KOppe/ALMOHHast PYHKLIA MeXKay
60opo3aamMH, PacrookeHHBIMU Ha CeBe-
PO-BOCTOUHOW U I0TO-BOCTOYHOM CTEHKax
mypdoa; BI'T — anomasbsHO BhicoKas rpoba.

BbiBoabl

1. TlpeanoxeHHbI MeETOANYECKUH
MOAXOA K OlleHKe Hale:KHOCTH pe3y/ib-
TaTOB pasBelKU U ONpoOOBaHHs, OCHO-
BaHHbBIM Ha COTIOCTaB/IeHUU KPHBLIX pac-
Npene/leHWn W TeHIeHLIMH H3MeHeHUd
MO/IE3HOTO KOMIIOHEHTa Ha TIYyOHHY,
MO2KeT ObITb PEKOMEeH/IOBaH B KauecTBe
OOTIO/THUTe/IbBHOIO MHCTPYMeHTa K Cy-
IIECTBYIOIEN MeToAuKe BepHdHKaLMH
[JaHHBIX OMPOOOBaHUSA Ha 30/10TOPYA-
HBIX MeCTOPOXKAeHHSX C KpaliHe HepaB-
HOMePHBIM paclipeaesieHreM 30/10Ta.

2. T'lpu npoBeneHHny KOppensilMOH-
HOTO, aBTOKOPPEALIMOHHOTO, B3aMHOTO
KOPPe/ALIMOHHOIO aHa/H3a AaHHBIX OIPo-
OOBaHUs, XapaKTePHU3YIONINXCH BbICOKOM
acvMMeTpHer pacripeaeieHus Moe3HOro
KOMITOHEeHTa, pPeKOMeH1yeTcsl MPOBOANTD
y4eT BBICOKMX IPOO U OrpaHU4MBaTh KX
B/VISIHHE OZIHKIM U3 U3BECTHBIX CIIOCOOOB.
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METHODICAL APPROACH TO THE ASSESSMENT OF RELIABILITY OF THE INTELLIGENCE
DATA AND APPROBATION ON THE EXAMPLE OF THE ORE GOLD DEPOSIT

Snetkov V.I., Doctor of Technical Sciences, Professor, e-mail: snetkov@istu.edu,
Solov’yov A.A., Graduate Student, e-mail: dagor-nuin-giliat@yandex.ru,
Irkutsk State Technical University, 664074, Irkutsk, Russia.

The purpose of the research is to evaluate the reliability of the testing results, the testing being carried
out at the gold ore deposit experimental site “Necklace” where three 20 m deep bore pits were drilled. In the
centre of each bore pit closely set bore holes with the boring head diameters of 131 and 96 mm were drilled
as well as the roller-bit drilling bore holes of 250 mm: four in the corners and one in the centre. All four sides
of the bore pit were tried out by trenching; besides one side had a double trench. The authors have offered
the systematic approach to the evaluation of the presentability of all testing types which includes comparison
of gold distribution laws, their repeatability evaluation according to the different testing types, statistical evalu-
ation of tendencies repeatability in gold concentration depending on the depth, data similarity evaluation for
interval testing via closely set trenches and bore holes within an identical highrise interval as well as taking into
account the abnormal samples.

Key words: gold, deposit, reliability, bore pit, boring well, test, tendencies, autocorrelated function, mutual
correlation function.
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