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HH>XEHEPHO-TEO/IOIr'HYECKOE ObOCHOBAHHE
MHOTI'OLIE/ZIEBOI' O HCITO/Ib3BOBAHHA OTXO40B
INEPEPABOTKH CKA/IbHOH BCKPbBIIIH

/IEBE/TIHHCKOI'O KAPBEPA

Bbirio/rersr pacderb! yCTOI;I'—II/IBOCTI/I orpaxKaarlliux AaMb rnpu YBe/TM4eHHH OTMETOK
3ario/IHeHHA XBOCTOXPaHH/THIIIA C HCIIO/IB30OBaHHEeM OTXOAOB nepepa60TK14 Ha mebeHp
CKa/IbHOH BCKPDBILIH. Ortxouabl Bcex PacCMOTpPeHHbIX TeXHO/IOTH4eCKHUX /THHHH MOryT Hc-
I1O/IB30OBAThCsA B Ka4eCTBe ITOPHCTOro wramria ripy rnioarotoBKe C/1a6bIX eCTeCTBEHHbBIX H
HCKYCCTBEHHbIX OCHOBaHHH /18 pasmellleHHA Ha HHX OTBa/lbHbIX HacbleH, npu d)Op-
MHPOBaHHH  OrpaKAarolliX AamM6  HaMbIBHBIX COOpy}KeHHI:I, a TaKkKXe Ba/loBOIo
CK/IaIMPOBaHHA KapPbepPHBIX OTXOAOB B OTBa/lax prX/IOI;I U CKa/IbHOH BCKPBIIIH.

KroueBbie czioBa: XBOCTOXpaHH/IHIIe, I'PaHCOCTaB, CKa/lbHas BCKPbIIIa, OTXOAbI I1epe-

paboOTKH.

Cemunap Ne 1

r TAaBHOM 3a71@ayell MPOBeAeHHBIX
VICC/IeZIOBAHUI SB/S/IOCh HHKe-
HEpPHO-TeO/I0rNYecKoe 0BOCHOBaHME
MHOTOLIE/ICBOrO HUCTIO/NB30BAHKSA OTXOA0B
repepaboTKU CKa/TbHOM BCKPBILKM B OT-
Ba/lbHO-XBOCTOBOM  XozsiictBe  OAO
«/leGeAMHCKHUN  FOPHO-OOOraTUTe/TbHbIIA
goMOuHar (8, 9]. /TabopatopHsie onpe-
fefeHUs1  TIOKasaTernerl  BOAHO-PH3U-
YeCKUMX U MEeXaHWUYeCKHX CBOWCTB BhI-
nonHsanvck cormacHo TOCT 12243-96
(CpynTtel. Metoabl naGopaTOpPHOro Orl-
peneneHrss XapaKTepUCTHK TMPOYHOCTH
u necdopmupyemocty), a Takxke ['OCT
12536-79 mno onpeneneHvio TIpaHCoO-

craea ¥ [OCT 5180-84 no omnpenene-
HUIO (PUBMUYECKHX XapakTepUCTHK, a
takxke CIT 11-105-97 (Coa npasun 1o
VHXEHEPHbIM M3BICKAHUAM /719 CTPOU-
Te/bCTBA).

[MpoBoanics aHanua mpo6 2-X Tex-
Honornueckux avHui — [ICY (ucxoaHsii
MaTepyasl — KBapLIUTOMECUaHHKH) |
[ACP, a Takxke Mpobbl TexXHOIOrHYe-
ckux muauin CA//1 w T1ACY, B BuIe
recyaHo-eGeHOUHbIX cMecel  (hcxoa-
HbIM Matepran — craHubl). OO6mui Bec
npo6 mpebiman 300 xr. McxoaHble
faHHbIe TI0 YMOMSHYTHIM MpobaM TMpu-
BoaATca B Taba. 1, 2.

Tabmua 1
Kapsepubie orxoas! auaun [ICY u /ICP
Pasuep . +20MM | +10mM | +5MmM | +2,5mM | +0,63mMm | +0,16Mm |+0,05mm | Mtoro
7ICY pakLmi
Conepanmte | g0 | 1430 | 4570 | 9810 | 46890 | 17570 | 7380 |88130
dpakumit, T
Pasuep . +20MM | +10mM | +5MmM | +2,5mM | +0,63mMm | +0,16Mm |+0,05mm | Mtoro
7ICD pakLmi
Conepwarie | 1g | 7340 (47230( 31330 | 33200 | 16320 | 7480 |143380
dpakumit, T
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Tabmua 2

IecuaHo-me6eHoOYHas cMech (KapbepHble OTXOAbI)

INonHbIi OCTAaTOK Ha CHTaX pa3sMepoM, MM Conepxa-
HMEe nblie-
20 10 5 2,5 0,63 0,16 0,05 BHAHBIX H
IIMHHCTBIX
yacruu, %
CAA 0 1,45 24,45 40,8 71,77 82,52 88,55 11,35
[Aacy 0 0,65 26,15 42,0 72,0 81,2 87,0 13,0
Tabnvua 3
CraTHCTHYECKHe XapaKTepHCTHKH IrpaHy1apHoro cocrasa [ICY
CraTHCTHYECKHEe OLICHKH
Tpusnax Cpeanee [Aucnepcus Cpennee Koad. Acummer- Ikcuecc
KBaap. OTK/. BapvauMi pus
FR 20 0,31 2,01 1,41 456,6 4,63 20,55
FR 10 1,87 26,19 5,12 274,0 2,13 18,44
FR 5 5,81 109,35 10,46 179,9 3,53 13,32
FR 2,5 16,09 160,67 12,68 78,79 2,08 5,75
FR 0,63 55,80 135,71 11,65 20,88 0,19 0,05
FR 0,16 72,62 63,18 7,95 10,95 -0,22 - 0,69
FR 0,05 83,27 31,68 5,63 6,76 - 0,54 -0,09
FR<0,05 16,72 31,68 5,62 33,65 0,54 -0,10
Tabauua 4
CraTHCTHYEeCKHe XapaKTepHCTHKH IpaHy/1apHoro cocraBa [CP
CraTHCTHYECKHEe OLICHKH
Tpusnax Cpeanee [Aucnepcus Cpennee Koadp. Acummer- Idkcuecc
KBaap. OTK/. BapvauMHi pus
FR 20 0,09 0,12 0,35 400,2 3,96 14,9
FR 10 5,08 30,09 6,01 118,3 2,22 4,94
FR 5 33,05 72,03 8,49 25,68 - 0,51 0,03
FR 2,5 48,72 64,89 8,06 16,53 0,03 -0,15
FR 0,63 69,0 41,8 6,46 9,37 -0,36 -0,85
FR 0,16 79,25 15,63 3,95 4,99 -0,04 - 0,80
FR 0,05 86,11 12,33 3,51 4,08 -0,77 -0,77
FR<0,05 13,89 12,33 3,51 25,28 0,77 0,77

MeToanueckre OCHOBBI CTaTHCTHYe-

CKOM 06pabOTKU fAaHHBIX TMpHBeAeHb B
pabotax [1, 2, 3].

CratvcTiyeckast OLIeHKa TpaHy/asp-
HOTO COCTaBa BBIMO/IHEHA A1 OCTaTKa
Ha curax pasmepom (mm): 20, 10, 5,
2.5, 0.63, 0.16, 0.05 u menee 0.05
(comepxaHve MBI/IGBUAHBIX W [/IMHUCTBIX
yactui, %). CraTMcTHuecKue XapakTe-
PUCTURU pacrpezeneHys Bbixoaa dpak-
LIMM NTprBeaeHsb! B Tabn. 3, 4.

AHanu3 pesy/IbTaToOB CTAaTUCTHUYECKOM
06pabOTKKU AaHHBIX TTO/IHOTO OCTaTKa Ha
CHTax ITOKas3asl:

[nsi munnu Z/ICY Beixoa dopakums 20
MM, 10 MM 1 5 MM XapakTepusyercs
NOTHOPMA/IBHBIM  pacripe/ie/IeHHeM Ciy-
YarHOM Be/IMYMHBI MPU KparHe Hepas-
HOMEpHOM pacripenerneHny  (koadpdu-
LIMeHT BapHalliy COCTaB/IsAeT COOTBETCT-
BenHo 456,6 %, 274,0 % u 179,9 %),
ang Beixona dpakimu 2,5 MM Takke
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XapaKTepHO /IOTHOPMasZibHOe paclipe-
JerleHre, OHAKO Ko3(ULIMeHT Ba-
pUaLIMK 3HauuTenbHO HUXe — 78,79 %
(HepaBHOMepHOE paclipeseneHye); as
dpakuuit 0,63 — < 0,05 MM ycraHoOB-
NleH HOpPMa/bHbIM 3aKOH pPaBHOMEPHO-
ro pacnpeneneuvs. [das muuvmn [JCP
Bbixoan dparumi 20 mm u 10 MM xa-
paKTepr3yeTcs AOTHOPMAaZbHBIM pac-
rpeneneHreM  CNYy4alHOM  Be/NYWHEI
Py KpakiHe HepaBHOMEPHOM W BechbMa
HepaBHOMEPHOM pacrpeaeseHuu (Ko-
3¢ pHULIMeHT BapHUallli COCTaB/AgeT CO-
otBerctBenHo 400,2 % u 118,3 %);
ans dparumii 10 — < 0,05 MM ycra-
HOB/IGH HOPMA/IbHBIM 3aKOH PaBHO-
MepHOro pacrpeneneHus (Koadppuiiu-
eHT BapHaluM n3MeHsercs ot 25,68 %
o 4,08 %).

Ha puc. 1, 2 ganbl cymmapHbie (Ky-
MY/ISTHBHBIC) KPUBbIE MPaHYISAPHOrO CO-
craBa otxomoB muHui [CY, [CD,
[ACY u CA/I/1. KpuBble cBUAGTE/TbCT-
BYIOT O G/IM30CTU TpaHCOCTaBa /sl U-
Huit [ICP, TACY u CAA/1 v o cymect-
BEHHOM Pas/INunM KO3(PPULIEHTOB He-
omHopoaHocty K, = dgo/d1o ana nuxum
[CY (K, = 20,8) 1 Tpex Apyrux AvHUA
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Puc. 1
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0,01 0,05 0,1 0,16

(ana muamum [ICP K,=80). Ouesunano,
pasnyMurs B TPaHCOCTaBe OlpeaensT
paznuurie  (pUABTPALIMOHHBIX —XapaKTe-
PHCTUK OTXOAOB ABYX OCHOBHBIX IPYIII
ACY u [1CP.

Ha npenocraBneHHoM Matepuare
(KapbepHBIX ~ OTXOZJax) OIpeaensanch
MoKasaTe/r BOAHO-(PU3NUECKHX CBOMCTB
cornacHo TOCT 5180-84 u xapakrepu-
CTUKU COIPOTHUB/ICHUS CABUTY U KOM-
npeccuonHble corzacHo ['OCT 12248-
96, a TakXke BOAOIMPOHHLIAEMOCTb Ha
npudope KP-1. /lns caBUroBbIX U KOM-
IIPECCHOHHBIX HCIBITAHUNA HCIO/Ib30Ba-
mick nipubopsl BCB-25 u KIlp-1. Bee-
ro O6b110 BoiroiHeHo 10 cepuit cpesHbIX
vcribITadui (o 3 cpesa npu o,=1, 3, 5
kr/cm?) obpasuoB mvHuu [CP u 14
AHA/IOTMUHBIX CePU KCIIBITaHUM oOpas-
uoB muHun [ICY. KommpeccroHHsle uc-
MBITAHWS /7151 Wara3oHa YriZIOTHSIIOMMX
Harpy3ok P = 0+6 Kr/cmM? 6bii BbITON-
HeHbl Ha 10 obpasiiax MaTeprana Kax-
OV [IMHUU.

O6o001eHHble 3HauYeHHsi T[IoKasare-
ey BOAHO-(PU3HMUECKHX CBONCTB OTXO-
0B TepepabOTKU CKabHOM BCKPBIIIN
AaHbl B Taba. 5.
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Tabnvua 5
Bnaxk- IMaotHOCTB, I/CM® IMo- Ko- Cren. K S V, %
HOCTh MH- puc- acp. BIAAKH. M/cyT M/cyT
W, % Hep. | ecT.y cred. TOCThb | MOpHC. G
o ¥s In e
acy
0,09 | 276 11921 1175 [0,31 [045 0552 [10,02 | 1,38 [ 12,1
ACP
0,12 [3,00 191 [171 036 [057 [063 [4,68 [ 0,75 [ 13,8
L[[IH YCTAaHOB/IEHWA PacCyYeTHbIX I10OKa- 1 _
3aresied COMPOTUB/IeHUs caBury (cuervie- S = —12(11. -1)°n, ;
n_

Hust C, TaHreHca yr/ia BHYTPEHHEro Tpe-
Husl), KoapdUlIMeHTa (PUABTPALIMM, KO-
adpduiMeHTa CKUMaeMOCTU oL oripeness-
IUCh C/IeAVIoIMe CTAaTUCTUYECKHe Xapak-
TEePUCTURU (TIPYU YC/IOBHOM OOO3HAUEHHH
ornpe/enseMoro rokasatens 1) [4] :

a) cpenHee aprdMeTHyecKoe 3Haye-
HHEe T TPU KO/HMUeCTBe Ollpe/e/ieHH n
1 YacToTe n;

- 1
t:;Zi:ri-n,.;

6) craHaapT BHIOOPKH

B) KO3(pPULIMEHT BapHaLvi
V=(5/1100, %
PacuetHble 3HaueHUA Tpaey ONpese-

NSVUCh Y3 BhipaxeHus (3zeck V — B 10-
19X e/IVHHLIbI)

T o =1-S=11-V).

pacyd

[lonyueHHble KOMITPECCHUOHHBIE 3a-
BUCHMMOCTH € = AP), rae ¢ — KoadhdULn-
eHT TIOPUCTOCTH, P — YroTHsONasA Ha-
rpy3ka, ObI/IM MOABEPrHYThl CTaTUCTHUe-
CKOMY aHa/uay.
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ACP. AHanu3 3aBHCHMOCTH
¢ = f(P). [lns aHanv3a 3aBUCUMOCTH
¢ = fP) ucronb3oBaH perpeccUBHEIN
aHaMM3 ¢ IPUMEHEHHEeM CAeayIOIrX
Mozener: obpaTHas Mozernb, AWHEH-
Hasg Mozenb, 3KCIIOHEHLMasbHasg MO-
aenb. YpaBHeHUs Modenew U HX CTa-
TUCTUUECKUE OLIGHKH T[IpHBeIeHbl B
Tabn. 6.

AHamu3 Ko3(p(PULIMEHTOB Koppers-
LMW U CTAHAAPTHBIX OIIMOOK OLIGHKU
rapaMeTpoB IOKa3bIBaeT, UTO Harboree
anekBaTHO (PYHKLIMOHA/IbHAsA —3aBUCH-
Moctb ¢ = AP) ana [ACP armporcuMu-
pyeTrcs MoaensaAMU [IMHEVHOW U 3KCIIO-
HeHLMa/ibHOM. PacueTHasi BeimurHa Ko-
addHiMeHTa CKUMaeMOCTH A1 OTXO-
noB [ICP a, = 0,023 em?/kr (npu P =
0-6 rr/cm?).

Monayns nedpopmarmm Eg g onpene-
NIIeTCA U3 COOTHOIIEHHS

E,, =115 - 6,74 MIa = 67,4 xr/ct.

3HaueHus a, M E, omnpenesneHHble Ha
eIMHUYHBIX [POo0ax OTXOIOB /IMHWIA
[MACY u CAA/l, 6mu3ku K aedpopma-
LIMOHHBIM  XapaKTEPHCTHKaM  OTXO/IOB
muinn [ICP (OTK/IOHEHWs He IPeBbI-
watot 10 %).

ACY. Ananu3 3aBHCHMOCTH
¢ = f(P). [nsa aHamm3a 3aBUCUMOCTH & =
= fiP) ucnonb3oBaH perpeccUBHLIN aHa-
M3 C MpHMEHeHWeM CeayIouX Mo/ae-
ner: NMyHeMHas Moaenb, obpaTHas Mo-
faenb, SKCIIOHEHLMa/lbHasi ~ Mo/ellb.
YpaBHeHuss Mogenert IpuBedeHbl B
Tabn. 7. AHanuz KO3 ULIMEHTOB KOp-
penslvi U CTaHAAPTHBIX OIMHMOOK OlIeH-
KU TapaMeTpoB IIOKa3blBaeT, YTO Hau-
6onee amekBaTHO (PYHKLIMOHA/IbHAS 3a-
BUCUMOCTb € = f{(P) nna [ICY anmpokcu-
MUpYeTCa /IMHEeMHOW U 3KCIIOHeHLIMa/lb-
HOM Mozensamu. PacuetHas BennuvHa
KoapdHiiMeHTa CKHMMaeMOCTU A1s1 OT-
xonos [ICY a,=0,013 eM?/xkr (mpu P =
0-6 kr/cM?).

Monynes nedopmarimu Eg ¢ coctaBiser

06 :£= 11,08 MIla = 110,8

0,13
Kr/cM2.

B cootBercTBUM C Mon10XKeHUAMH 00
ornpeaesneHnyt pacyeTHbIX TOoKa3aTerner,
C  KCIOMb30BaHMEM  pa3pabOoTaHHBIX
BHMMW pekomeHaalvii 1o M3y4YeHUIo
VHXKEeHEePHO-TeONIOrMUeCKHX YC/IOBUIA
MOAMEXKAIIMX ~ OTKPLITOM  pa3paboTke
MecTopoxaeHut [4] onpeneneHsl cTaTu-
CTUYECKHEe XapaKTePUCTHKH CLIeIVICHUS
Y YI7la BHYTPEHHero TPeHUs! KapbepHbIX
OTXOOB, NpUBeaeHHbIe B Tab. 8.

Tabnuia 6
Perpeccusnbie moaemum ¢ = f(P)
Tun moaenu VYpaBHeHue Moaenu Koadd. CraHa. oueHka
KOppensiiu omH6KH
[yneitHas e=055-0,23P -0,93 0,019
O6parHas 1/¢=1,805+ 0,99 P 0,93 0,083
OKCITOHeHIMa/bHast g = exp(- 0,59 - 0,48 P) -0,93 0,038
Tabnuia 7
PerpeccuBHbie moaenu € = f(P)
Tun monenu VYpaBHeHnHne moxenu Koadd. CraHa. oueHka
KOppensaurH omuGKH
MuneiHast e=044-0,13P -0,82 0,020
O6partHas 1/ =228 + 0,83 P 0,81 0,123
OKCIOHeHLIMa/IbHAsA g=exp(-0,83-0,33P) -0,82 0,048
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Tabmvua 8

Xapax‘repucruxn COIIPOTHB/ICHHA CABHIY KapbepHbIX OTX0A0B

TexHonoruye- C, S., V., % C,, tge S, Vi, % | tao, Pp5
CKHe TUHUM MIla MIla MIla rpaa

ACD, CA, 0,0205 | 0,0024 | 11,50 | 0,18 0,98 | 0,024 | 2,45 | 096 | 44
rnacy
[CY (cyxue

0,027 | 0,0038 | 14,1 | 0,023 | 0,864 | 0,10 11,6 | 0,76 38
po6ki)
ACY (8/wac. | (9197 | 0,0024 | 12,6 | 0,017 | 0,83 | 0,085 | 10,0 | 0,75 | 37
po6bi)

OmHyM M3 BO3MOXKHBIX HallpaB/e-
HUI HCIOMh30BaHUsS OTXOAOB SIB/SET-
ca popMHUpPOBaHUE M3 HUX TOPUCTHIX
IITaMIOB TMPU TMOATOTOBKe CAabbIx
(MCRYCCTBEHHBIX U eCTeCTBEHHBIX) OcC-
HOBaHUI /71 pasMellleHuss Ha HUX OT-
Ba/IbHBIX HACBIMed DBIX/ABIX U CKallb-
HBIX TTIOPO/I.

[lepcriekTHBHBIMK ~ OOBEKTaMH 7151
dopMUpOBaHHs TOPUCTOrO IITaMIia M3
otxoaoB, monydaeMbix OO0 «lopct-
poriebeHy, MNpeacTaBaseTCs faepHas
30Ha ruapooTBazia Ne 1, rae mnzaHUpy-
eTcs pasMellleHHe OTBa/la  PhIX/IOHN
BCKpbILKM BbicoToM oOkKormo 60 M. Tlno-
1aZib SIZICPHOM 30HBI 3TOTO 3aKOHCEPBU-
poBaHHoro ¢ 1964 r. ruapooTtBana co-
craeaser npuMmepHo 30 ra. Yrnaaka Ha
HaMbIBHOE  OCHOBaHHWEe  TIOPHCTOTO
ITamria M3 OTXOAOB TO/MIMHOM 4 M To-
3BONUT 06ecreunTh GecrpersiTCTBeHHOe
dopMHpOBaHre Ha HeM 2-X OTBa/IbHBIX
SAPYCOB.

[IpyriM BO3MOKHBIM HarpaB/ieHH-
eM HCIO/Mb30BaHHs OTXOAO0B B KayecT-
Be MaTepuasa MOPUCTOro LITaMrla SB-
nseTCs TepekphITUe HaMBIBHBIM Mare-
pHa/zioM BHYTpPeHHeM 30Hbl AeNCTBYIO-
mero ruapootBana /II'OKa mpu ero
[MOCEKLIMOHHOM 3arlo/IHeHUH, a TaKxke
dopmMupoBaHIe pasaenuTenbHbIX
ApeHakHBIX [TPU3M U3 MCC/Ie0BaHHbIX
OTXO/IOB MYTeM WX OTCHIIKU WM Ha-
MBIBa. [IpOrHO3HBIM YK/IOH HaMBIBa
ans orxomoB auHutt [ACY wu rpymrsbl

muanu [ACP (B T.u. TIACY, CAA/) ¢
YUETOM [aHHBIX 110 OOBbEeKTaM-aHa/IoraM
cocTapnsgeT cooTBercTBeHHO 1:25-1:50
v 1:20-1:25.

Borpockl OTCHINIKKM OTBazia PhIX/ION
BCKpbilM Ha ruapootBaze Ne 1 /TTOK
PaCcCMaTPUBAIOTCH B MPOEKTHRIX ITpopa-
6oTkax uHcTUTYTa LleHTporunpopyaa,
HVIP  HHKKMA, BHUOTEM u
MITVY[10, 11, 12]..

[MTo samanuio OAO «/leGeanHckum
ropHO-OGoraTUTe/NbHBI  KOMOHHAT» B
2007 r. gadeapoit reonmoruu Obina
BHIIIO/IHEHa  paboTa, MOCBSAIICHHAS
VIHXEHEePHO-TeO/TIOrMUeCKOMY  0BOCHO-
BaHHIO 0e30l1acHbIX IapaMeTpPOB Or-
paxaalommMx AaM6 XBOCTOXPaHW/IMIIA
npv  (POPMUPOBAHUM HX OTCHITIKOM
CKa/IbHOM BCKpblLei. B KauecTBe Hau-
6onee pPaLMOHA/IBHOTO 10 3KOHOMHYE-
CKUM M 3KO/IOTMUECKUM TIOKa3aTe/IsM
paccMaTprBaeTcs dopmupoBatye
CKa/IbHBIX OrpaKaaloumux aamMb Ha ce-
Bepo-3alaaHOM YyacTKe HaMbiBa XBO-
CTOXPaHW/MIIA U TIPH/IEralollero K He-
My AeHCTByiomero ruapootsana «bas-
Ka BesbiMaHHas» [5, 6, 7).

B cooTBeTcTBHM C peKOMeHAALMSAMU
3aka3urka AaHHOM PaBGOThl BHINIO/HEHbI
pacueThl YCTOMUMBOCTH OTrParkAalomMx
aaMb TIpH YBe/IMUeHHH OTMETOK 3arlof-
HeHHs XBOCTOXPaHW/MIIA C HCIIOB30-
BaHMEM OTXOOB IepepaboTKy Ha Ile-
GeHb CKa/ZIbHOM BCKPBINIM B KauecTBe
MaTepuasa aamob.
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BeinosHeHHble pacuyeThl CBUACTE/Ib-
CTBYIOT O TMPUTrOAHOCTH MCC/IeI0BAaHHbBIX
OTXOAOB A1 (POPMUPOBAHUS OrpaxK-
JAIOIMX AaMO.

Otxompl BCex PacCMOTPEHHBIX TeXHO-
MIOTMYECKUX /TMHUI MOTYT WCITIO/Ib30BATHCS
B KauecTBe TOPUCTOro LITaMIla TPU Toa-

TOTOBKE C/1a0bIX eCTeCTBEHHBIX M HCKYC-
CTBEHHBIX OCHOBAHUI /11 PasMelleHMs]
Ha HMX OTBa/IbHBIX Hachired, rnpu op-
MUPOBaHUM OTPaXKAAIOIIMX AaMO HaMbIB-
HBIX COOPYKEHHHM, a TaKke Ba/lOBOrO
CK/IAaAVPOBAHUA KapbepHBIX OTXOOB B
OTBa&/IaX PHIX/ION U CKA/TbHOM BCKPBIIIU.

CITHCOK /IHTEPATYPbI

1. AaBua M. TeoctratucThyeckre MeTosbl
npy olieHke 3aracoB pya. — [1.: Heapa, 1980.
-360c.

2. [esuc [Ix. CratMCTUYECKHUH aHa/Iv3
maHHbIX B reostorud. — M.: Heapa, 1990.

3. MasprieB B.A. TIporpaMMHBIZ KOMIT/ICKC
reoCTaTUCTUYECKOTO MO/C/MPOBAHUS OLICHKHU.
M.: BUDMC MIT], 1993. — 154 c.

4. Mertoandyeckoe tocobue Mo H3yue-
HUIO WHXEHEPHO-TeO/NOTUYECKHUX YCAOBUMN
Yro/IbHbIX ~MeCTOPOXKAEHMH, IoAneXallrX
pa3paboTke OTKpbIThIM criocobom. — [1.:
Henpa, 1986.

5. HmHxeHepHo-reosorudeckoe 06OCHOBa-
HUe 6e30MacHbIX MapaMeTPOB OrPaXKAAONIIMX
nam6 xBoctoxpanunvina OAO «/leGeanHckruit
rOPHO-OGOraTUTENMbHBIM KOMOGHHAT TMpu op-
MHPOBaHUHM UX OTCHINIKON CKa/lbHOM BCKPBIILIEH.
Oruer MITY, 2007.

6. O6ocHoBaHMe PalMOHANBHOTO pa3Me-
IIIeHUsI OCTATOUHBIX OGBEMOB PBIX/ION U CKallb-
Hott Bekpbiik /lebeantckoro 'OKa ¢ yuetom
YBe/IMUEHHST BbICOThI Ke/Ie3HOIOPOKHBIX OTBa-
7I0B Y WCIIONBb30BAHUA IVIOMAAN THAPOOTBA/la
Ne 1. Otuer mo HHP 3.12-3-[1-48-88-BH,
HWKHKMA, 1989.

7. CoBepileHCTBOBaHHE  TeXHOMOTHH
dopMupoBaHHa XBocToxpaHuiuia [lebe-
aunckoro 'OKa npu npeBblilieHHH ecTecT-

BEHHBIX OTMETOK MeCTHOCTH, obecrieyu-
BAIOMIMM  MHMHUMA/bHBI  3KO/IOTMUYeCKUH
yiuep6 TeppyUToprn U GHocepHOMY 3aro-
BenaHuky «fMckas crenw. HHWP 021069,
HUKMKMA, 2003.

8. /loktuoroB C.B., [eprures M.A. Dd-
dekTHBHOe pa3MellleHHe U HCIO/Ib30BaHKe
CKasbHOM BCKpbiiM Ha [le6eanHckom ['OKe.
[ophas npowmsbizieHHocts Ne 3, 2007. — c.
12-17.

9. A6carapos C.X., /loktnoros C.B.,
Degopockuri F0.A. TlpousBoacTBO 1ebHs
M3 BCKPBILHBIX TMopoa Ha [lebeanHckoM
['OKe. TlNopusiit xkypHan, 2007. — Ne 7. — c.

56-58.

10. Oruer o HHP «PaspaboTka Mepo-
MPUATUIN 10 obecredeHrio 6e30racHbIX Yc-
0BUM (POPMHPOBaHMA U MaKCHMa/lbHOM
yaenbHot eMroctd otBanoB OAO «/leGe-
avHckur [OK» B rpaHuiiax CymecTBYIOMNX
3eMenbHbBIX oTBOAoB». BUIOTEM, r. Benro-
poa, 2004.

11. Tlpoekr BeneHusi OTBanbHBIX PabOT,
ofecreyrBalonMx  YCTOMYMBOCTH  OTBasia
«Bpoarw» Ha ruapootBasie Ne 1. OAO «LIEH-
TPOTHITPOPY/A», r. Bearopona, 2002.

12. T'maporeomexaHHYeCKHFI MOHUTOPHHT
HaMBIBHBIX MaCcCHBOB TUAPOOTBA/IBHO-
xBoctoBoro xossvctBa OAO  «/lebeanHcKui

[OK». — M.: MITY, 2005.

—— Kopomko 06 asmopax

Tyresckrri C.A. — MOCKOBCKHIT FOCYIAPCTBEHHBIN TOPHBIN YHUBEPCUTET,
Moscow State Mining University, Russia, ud@msmu.ru
/Toktroros C.B. — OAO «/lopcrpoiiiebeHyr, msk@dssh.ru

210






