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OcsetiieHa npob/ieMa HCIO/IB30BaHHS TPHPOAHBIX PECYPCOB IMPH OC/IOKHEHHH 3KOIOIH-
YeCKOH CHTYaLIMH BCAeACTBHE HapacTaloLIero BOACHCTBHSA TOPHBIX paboT Ha MPHPOAHYIO
cpeay. [laHbl pe3y/IbTaTel HCCAEAOBaHHFT BO3MOMXHOCTH HCIIO/IB30BAHHUSA HMCKYCCTBEHHBIX
MacCHBOB /181 MPeAYIPeKACHHS KPHTHYECKHX AeghopMalivii MaccuBa. Paspabortarsr Ma-
TeMaTHYecKHe MOJAE/IH 3aBHCHMOCTH TIPOYHOCTH CMecert OT pacxoza Baxyimx w1 CeBe-
PO-KaBKa3CKHX MecTopoxaeHuH. [ IpeaioxerHsl OCHOBbI KOMOHHHPOBAHHA CIIOCOGOB
VrpaB/IeHHsT COCTOSHHEM MAacCHBa C 3aK/AaAKOF IMYCTOT MPOAYKTaMH MepepabOTKH XBO-
CTOB oborallleHHs] H XBOCTaMH TTOA3eMHOIO H3B/edeHHs MeTa/ioB. I IpeaioxeHa HOMO-
rpamma oripesesIeHHs MPOYHOCTH HCKYCCTBEHHBIX MACCHBOB M TO/ILUHMHBI HECYIIHX Tiepe-
KPBITHH, HCXOAA U3 CTOCOOHOCTH Mopoa 6/I0KOB K caMo3ar/InHHuBaHHI0. OTMedeHo, 4To
€rIoco6 MoA3eMHOro Bblille/auHBaHHUs HCK/IIOYaeT PsAA OflepaLliH, B TOM YHC/Ae, TPaHCIop-
THPOBKY H CK/IaJHPOBaHHE XBOCTOB, KOTOpbIe YYacTBYIOT B UIPaB/IEHHH COCTOSHHUEM
MaccuBa. KoM6rHMpoBaHHe TpaaULIMOHHBIX M HHHOBALIMOHHBIX TeXHO/IOIHH MpeACTaB/Is-
er cob0o¥t peasibHOe HaIpaB/IeHHEe OXPaHa Hep H MPHPOAHBIX CHCTEM.

KmroueBble c/1oBa: MpHpOAHbIe pecypchl, paspaboTKa MeCTOPOMKACHHH, HCKYCCTBEHHbIC
MaccuBbl, AehopMalLiiH, KOMOHHHPOBaHHe CITOCOOOB, 3aK/asKa MycToT, XBOCTbI obora-

1IIeHHA, XBOCThI nepepa60TKH, MeTa/l/1bl, ITIPOYHOCTD, YIrIpaB/IeHHe COCTOAHHeM MacCHBa.

pe3ynbTate H3MEHeHHs KOHb-

IOHKTYPbl METa//IOB B HeaApax
Ha 3eMHOM MOBEPXHOCTH (DOPMHPYIOTCS
TeXHOTeHHble  MECTOPOXKIACHHH,  3KC-
[/IyaTalys KOTOPBIX  TPaAWULIMOHHBIMU
MeToZaMM HeBO3MOXKHa. Fcronk3oBa-
HHe OTXOOB [MEePBHUYHOM AOOBMU U TIe-
pepabotku  popMHpYeT  I106a/IbHYIO
po6/1eMy PaLMOHA/TLHOTO MCITO/Th30Ba-
HUSI TIPUPOAHBIX PECYPCOB IMPH OCIOXK-
HEHUM 3KO/IOTMYECKON CHUTYAlIMU BC/Ie/-
CTBUE HapacTalolllero BO3AeNCTBUs Top-
HbIX PabOT Ha OKPYKAIOIIYIO ITPHUPOA-
HYIO cpeay. DTa Mpob/ieMa MHOTOKpaT-
HO YCU/IMBaeTCs ApYrou raobanbHOM

npobneMort — rpobreMort oberneyeHus
pacTyimx rorpebHoctert Yernoreuectra
B MHHEpa/bHbIX Pecypcax.

OcTaBneHHble B Heapax HeKOHIWLIM-
OHHBle MHHepa/ibl TeHepPUPYIOT TMOTOKU
PAaCTBOPEHHBIX TsXKe/bIX METa/7IOB M
corney, a U3B/leUeHHble Ha IMOBEePXHOCTh
eile 60/1ee akTHBHO YJaCTBYIOT B Aerpa-
[aLyM 5KOCHCTEeM OKpY2KaloIer Cpebl.

[pu ceroaHsiiHEM YpOBHE Pa3BUTHS
HaYKKU CTAHOBUTCH HEOOXOAMMBIM CO-
BMeCTHOE pellieHre 3THUX ABYX r7100anb-
HbIX MTPOB/IEeM C AOCTHAKEHHEM PasyMHO-
ro KOMITPOMHCCA, UCXOAsA OAHOBPEMeH-
HO 3KOHOMMUECKHX M 3KO/IOTMUECKHX
coobBpaKeHHH.

*Pabota BbINonHeHa Mpy OUHAHCOBOM TOAAePXKKe rpaHTa MUHUCTEpCTBa O0Opa3oBaHUs M HayKH
Poccuiickont Penepatmnt: ['ocynapctBeHHbiit KoHTpakT Ne 16.515.11.5039 «Paspabotka 6e30T-
XOMHBIX IKO/IOTMUYECKH 6e30MacHbIX CrIOCOBOB A06BUM 1 TlepepaboTkU pya MectopoxaeHui Cesep-
Horo KaBkasa Ha 0OCHOBe KOMOMHHMPOBaHHS TPAAULIMOHHBIX ¥ MHHOBALIMOHHBIX TEXHO/IOTHID.

11



Tabmua 1

XapaKTepucruKa reoMexaHH4YeCKOro COCToOadHHA MaCCHBOB

CocrosHue nycrot Makcumann- Koadbdunuu-
Hble HaIIpHAXKe- €HT OoIlaCHO-
Husa, MIla CTH
Bes zanonHenus myctot 8.9 1.1
C 3arioziHeHrieM XBOCTaMU T10A3eMHOIO BhIlle/TaurBaHls 54 0.67
C 3aroziHeHrieM cMeCsiMM Ha OCHOBE XBOCTOB OGOTallleHUs! 5.0 0.62
C szaronHeHreM CMecAMU U3 CTaHAAPTHBIX MaTeprazioB 3.8 0.47

MHCTpyMEeHTOM — peany3alivi — 3TOrO
HOBOrO HaIlpaB/IeHUs SB/SeTC KOMOU-
HUPOBaHWE TPAAMIIMOHHBIX U MHHOBALIM-
OHHBIX TEXHO/IOTMM B paMKax eanHOro
mpoliecca IO KPUTEPUIO obecriedeHyst
9KO/MOTHUECKOM 6e30IMacHOCTH, KOTOPHIM
MOKeT ObITh MPUOPHUTETHOE YC/IOBUE CO-
XPaHHOCTH 3eMHOM MTOBEPXHOCTH OT pas-
pYILIeHUs B mpotiecce AoGbuu pya [1].

OTO YC/IOBHME rapaHTUPOBaHO obec-
reyrBaeTcsl TMpPU CO3/@aHHMM B BBIpa-
GOTaHHOM TIPOCTPAHCTBE HCKYCCTBEH-
HbIX MACCHUBOB, I[IpeayIpeaAalonrx
BO3HMKHOBEHVE 1 Pas3BUTHE B AUTOCde-

Pe KPUTHUECKHX HaMpsKeH!i 1 COTBeT-
cTBYIOIMX UM aedopMarii. [locpeact-
BOM peryIvMpoBaHus T/Ionaau obHaxe-
HHS TOPHBIX BBIPAOOTOK CO3AI0TCA Pas-
I'PYKEHHble OT KPHTUYECKUX Harpsxe-
HUP Y4acTKM MeCTOPO/eHHs, B Mpe/e-
flax KOTOPbIX TIOSAB/SETCS BO3MOMXKHOCTD
HCIIONB30BaTh MeHee 3aTpaTHble CIIOCo-

OBl YIpaB/eHHsl COCTOSTHUEM MacCHBa.
[lns1 olleHKH oracHOCTH AedpopMalivU
3eMHOM MMOBEPXHOCTH 10/ BAUSHKEM Iop-
HbIX PabOT MCIIONBb3YeTCss KOIPPULIMEHT
reoMexaHHUeCcKoOM OITacHOCTH, Tpe/CTaB-
ASIONINM  COOOM OTHOIIIeHe MaKCUMal/lb-
HBIX HarpszKeHUH B ropoae K
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rpezeny ee TPOYHOCTH TP
pactszkenr. CTOMMOCTb 3a-
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TpaT IO a/IbTepPHAaTHBHbLIM Ba-
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pUaHTaM, YAOBIETBOPSIOMMX
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KPUTEPUIO COXPAHHOCTU 3eM-

HOM TIOBEPXHOCTH HAB/IAETCA

OOGBEKTVBHBIM OCHOBaHHeM

98]
e

a1 BbIOOpa  OINTHMaTbHOM

TeXHO/IOTHM  Pa3paboTKy  Me-

Hanpsxenuns , MIla

CTOpOXKAeHUI [2].

1,1 0,67 0,62

UccnenoBanusaMu Ha Mo-

aendax M3 OITHUYeCKHU-aKTHB-

HBIX MaTepHa/IOB YCTaHOB/Ie-

S = N W AR Ui N0 0 O

BapHaHm noramieHyus NyCcToT

HO, 4YTO 3allo/IHeHHe ITYCTOT
4 AaxKe Ma/IOIMPOYHbBIMHU CMe-

Puc. 2. I'pacpuk H3MeHeHHS HaNpPsKeHHH NPH pPasand-
HOM MoralleHHH MycroT: ] - He 3arorHeHsl; 2 - 3aroMHeHb!
XBOCTaMU T0/13eMHOTO Bhlllle/Ta4HBaHKsl; 3 - 3arl0/THeHbI CMeCMU
Ha OCHOBe XBOCTOB oGoramieHus; 4 - 3aro/iHeHbl CMecMU 13
CTAHAAPTHBIX MaTepya/ZioB. BepxHsisi KpuBas- MaKCHMa/lbHbIe
HarpsKeHYs, HWKHAA KpuBasd — KO3(pHLIMEeHT reoMexaHude-

CKOM OITaCHOCTH
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CAMM CYIIeCTBEHHO CHHZKaeT
HallpAzKeHNA B pyaoBMme-
maromneM MaccCuBe. CpaBHI/I-
Ba/IMICb BapPHWaHThLI 3allo/IHe-
HHA IMYCTOT C HCIIO/Ib3OBAHU-
€M TIIPpOYHBIX TBepPAelolrX
CcMecer Ha OCHOBe CTaH-
AaPTHBIX MaTepHra/IoOB M Ha



Tabmmua 2

IMpounocts Ky60B ¢ Meakum 3anonaHutenem, MIla

Pacxon nopTiaHaLeMeHTa, Kr/m° 30 60 80 100 120 180
CanoHckre KyGbl 0,50 0,75 0,81 0,92 1,00 1,30
ThIpHBIAY3CKHE KYObI 0,41 0,53 0,66 0,74 0,87 1,15
Ypyrickue KyOb 0,48 0,69 0,78 0,87 0,92 1,24

Tabavia 3
MpouHocTs KY60B ¢ KOMOHHHPOBaHHBIM IO KPYNMHOCTH 3anoaHutenem, MIa

Pacxoa noptaaHalieMeHTa, Kr/M° 30 60 80 100 120 180
CanoHckre KyGbl 0,65 0,82 0,93 0,99 1,27 1,65
TeipHBIaY3CKHE KYOBI 0,51 0,63 0,74 0,89 0,99 1,50
Ypyrickue KyobI 0,62 0,73 0,88 0,91 1,08 1,55

Tabnuia 4
IMpounocts Ky60B ¢ KpynHbIM 3anonuutenaem, Mlla

Pacxon nopTiaHaeMeHTa, Kr/m° 30 60 80 100 120 180
CanoHckre KyGbl 1,15 2,42 2,93 3,4 3,7 4.9
TripHay3cKre KyGbl 1,01 2,22 2,75 3,26 3,52 4.6
Ypyrickue KyobI 1,11 2,31 2,80 3,31 3,60 4,75

OCHOBe XBOCTOB OOoOTallleHusl U 3aTBep-
[IeBIIMX XBOCTOB TOA3eMHOrO BHIllIe/Na-
yrBaHus (Tabn. 1).

OcraBrieHre MycTOT He 3arlo/IHEeHHbI-
MM 3aK/IaIOUHbIM MaTepHasioM YBe/Inyu-
BaeT KO3(p(pHLIMEHT OIacHOCTU [0 Kpu-
THUUeCKOM BervuuHbl 1.1, a 3arnorHeHue
CMeCAMM U3 CTaHAAPTHBIX MaTepHasioB
WU M3 YTH/IM3WPOBAHHBIX XBOCTOB YBe-
MMUYMBAET OIAaCHOCTh, HO He Ha MHOTO
(0.67 1 0.62 nmpotus 0.47).

OTOT BBIBOA SABASETCA OCHOBaHHEM
A7l TIpYMEeHeHUs ellleBON TBepaelolleit
3aKMagKM Ha OCHOBE HU3KOAKTUBHbBIX
OTXOAOB TOPHOTO ITPOM3BOACTBA A/If
Lieriet yrpas/ieHysi MaCCUBOM.

MakcuMasibHBIe HaIpsiZKeHHs U KO-
3¢ PULIMEHT OINacHOCTH M3MEHSIOTCH B
3aBUCUMOCTH OT COCTOSIHMS MacCHBa 3a-
KOHOMEpPHO (puc. 2).

KoaddurivieHt reoMexaHUu4ecKom
OINaCHOCTH H3MeHsieTcsi 0oriee I/IaBHO,
yeM Be/IMYMHa [EeUCTBVIOUIMX HarpsxKe-
HUM, 4UTO TOBOPUT O Ha/Myuy 3araca
IMPOYHOCTU CMecel M BO3MOKHOCTU OIl-

TUMH3ALIMKY MX COCTaBa 3a CUeT Y/ydliie-
HUA KayeCTBa CMecel Ha OCHOBE XBO-
CTOB TepepaboTKH.

ViccnenoBanusiMi B ITPOMBIIIZIGHHBIX
Maciitabax B YpaHOBOM OTpac/iu YcTa-
HOB/eHO, uto a0 70 % noTepsiHHBIX B
Heapax MeTa/lZIOB BbIe/IauMBaIOTCH U3
HEKOH/IMLIMOHHBIX A7  TPaAULIMOHHOM
TEeXHOMIOTMU pPyad B IIOA3EMHBIX BbIpa-
GOTKaxX MpH BO3AGMCTBMM Ha HHX pea-
reHTaMH, OCTaB/Iss B XBOCTax Bbllle/la-
YMBaHUs KO/MMYECTBO MeTa/l/IOB, CpaB-
Humoe ¢ HopMamu [1/IK, a KonsMaTHpo-
BaHHble MHHEpa/bHbIMK  [IPUMECAMU
XBOCTbl  Bblllle/ladyrBaHyA  OO/1adaoT
ripourocTtsio oT 0.2 oo 1,0 MI'a [3].

[TpoyHOCTh TBepACIONIMX CMeceil Ha
OCHOBE YTWIM3UPYEMbIX XBOCTOB Cyllle-
CTBEHHO 3aBUCHUT OT KPYIIHOCTH HWHEpPT-
HbIX 3arlo/IHUTE/ICH U MOMXKeT OBITb I10-
BblllIeHa K1acCH(UKaLIMer XBOCTOB.

[ns  mecropoxaenunit CeBepHOro
KaBkasza: CamoHckoro, ThIpHBIaY3CKOro
1 Ypyrnckoro wuccresoBaHbl COCTaBbl
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Tabmvua 5

P e3Y/1IbTaThbl Bblllle/Ia4YHBaHHA MeTa/l/IOB paCTBOPOM cepHoii KHC/10TbI

Pacrt- Coaepikanue, Mr/am° , B KOIOHHaxX

BOD, Nel Ne2 Ne3 Ned Ne5

am® Pb Zn | Pb Zn Pb Zn Pb Zn Pb Zn
10 3,2 251 45 2,7 4.0 2,3 3,6 2.4 3,8 2,2
20 52 |17,8| 5,6 18,4 5.4 17,9 5,7 18,8 5,5 18,3
30 6,2 | 286 6,6 27,5 7,2 28,9 7,0 29,1 6,8 29,7
40 7,7 354 7,5 33,0 8,0 35,8 7,9 34,9 8,4 34,7
50 85 653 9,0 68,9 8,6 68,2 8,9 69,9 9.4 71,8

TBep/elolMX CMecer Ha OcHoBe Knac- R, =0,9787):

cUGULIMPOBaHHBIX XBOCTOB C a06aB/ie-
HYeM TopT/AaHALeMeHTa (tabn. 2 —4).

KOppekTHOCTh  TMO/MyYeHHBIX  pesyrb-
TaTOB TOATBEPKAACTCH MaTeMaTHUeCKU-
MU MO/e/IIMH, TTOMYYeHHbIMUM MeTOIaMU
PErPecCMOHHOrO aHa/MM3a MOMYYEHbI.

[na THIpHBIAY3CKOrO MeCTOpOKe-
HUA MOzIe/lb UMeeT BUI:

Ipy,,,, =2,828-0,0011x -
-3,52+0,93322 +0,009xz,

IZle X — Pacxol NOpTIaHILIeMEeHTa, KI/M’,
[ns Ypyrickoro MecTopoxaeHHs Mo-
fenb IMeeT BUA:

Ipy,,, =3,052-0,0023x —
-3,5732+0,94322 +0,0092xz,

YrpaBneHre MacCMBOM C MCIIONb30-
BaHMEM  XBOCTOB  Bblllle/IaUMBAHMS
MIPYMEHS/IM TIPU  pa3paboTKe ypaHo-
BbIX pYya MecTopoxaeHus briKorop-
ckoro Ha CeBepHoMm KaBkasze B Teue-
nue 30 zeT nocse Toro, Kaxk ObIIv W3-
B/IeUeHBl 3arachl KOHAMLIMOHHBIX 10
conepxaHuio ypaHa pya. [lonHoTa us-
B/IeUEHHUS] MeTa/l/IOB B PACTBOP Xapak-
TRPU3YETC  pe3ynbTaTaMy  [epKO/Is-
TOPHOTO BHINIE/TAYMBACHUST PACTBOPOM
CepHOM KUCAOTH (Tab. 5).

3aBUCUMOCTD BbIlle/IaYVBAHNA CBUH-
La oT o6beMa PacTBOpa CEPHOM KHC/IO-
Thl A[eKBaTHO XapaKTepu3yercsl Ypas-
HEHUSAMH TIO/IMHOMHA/TbHOM  perpeccru
BrAa (KOppeALMOHHOe OTHOLICHYE
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Yp, =2,056+0,1897x —0,00107 x>

3aBHCUMOCTD BbIlle/lAYMBAHMS LIMHKA
OT ofbeMa pacTBOpa CepPHOM KHC/IOTHI
uMeeT BUA (KOPPE/ALIMOHHOE OTHOIIe-
Hue (R, =0,9567):

v, =1,868+0,1143x +0,023x>.

TexHonorna no6bUKM MeTa/ZIOB Ha
OCHOBE KOMOMHUPOBaHUS  CIIOCOOOB
YIIpaB/IeHysi COCTOSHHeM MacCHBa C MC-
I0/Ib30BAHNEM MAacCHMBOB M3 TBep/elo-
IIMX CMecell Ha OCHOBe XBOCTOB OOora-
IIeHUsT ¥ XBOCTOB IIOJ3EMHOrO BhIlle/a-
UYMBaHUA MeTA/ZIOB BK/IIOYaeT B cebs
STarlbl:

® paszeneHre MeCTOPOXKAEHHS Ha
reoMexaHuJyecky Ge3oracHble YUacTKy;

® BhleMKa Ga/laHCOBBIX Py A/ 3aBO-
ZICKOM TepepaboTKU C 3aK/IaKOM BbIpa-
OOTAHHOIO IPOCTPAHCTBA TBEPACIONIH-
MH CMeCsIMH;

® Bhillle/laYVBaHUE OCTA/IbHBIX PYa C
HICIIO/Ib30BAHUEM XBOCTOB ITO3EMHOTO
BhILIE/ITAUMBAHMUS.

Paznenenre pyaoBMeliaroiero Mac-
cvBa Ha OGe3oracHble Y4acTKU Tpecrie-
ayer uen (puc.2):

® ONTHMUBALIMS ITPOUYHOCTH KCKYCCT-
BEHHBIX MAaCCHUBOB M3 TBEPZCIOUIMX CMe-
cefl IO Be/WUMHE IIPO/IeTOB OIHpalo-
IIMXCH Ha HUX OUMCTHBIX BBIPAOOTOK;

® UBSI3KA PACIIONOKEHHs BbIPabOOTOK
10 TeoOMeXaHUYeCKUM YC/TOBUSIM C 3KO-



Puc. 2. Cxema paszeneHHs MacCHBa Ha Ge3onacHble mposaerbl: H — paccTosHue oT
BepxHeil IPaHULIbl OPYAeHeHUs] 40 HAaHOCOB; h. _ BBICOTa CBONIOB €CTECTBEHHOrO PaBHOBECHS B
npeaenax Ge30MacHOro Y4yacTka; 6/10KaMK Bble/leHa IMpOoYHas 3aK/1azKa; TOYKaMU BbllesieHa Ma-

TIOIPOYHaA 3aK/1adKa

HOMMWYECKHMMU (pakTOpaMy A0OLIMM Py
10 KPUTEPUIO MUHKMA/IbHOM CTOMMOCTH
PaboT M MaKCUMA/ILHOM TIO/THOTHI MC-
I0/1b30BaHKA Heap.

[TpoYHOCTh MCKYCCTBEHHBIX MaCCH-
BOB B /I0OOOM c/Aydae AomkHa obecrie-
YKMBaTb YCTOMUMBOCTh PYAOBMELIAIOIEro
MacCMBa C 3arlacoM Ha 3KCTpeMa/lbHble
YC/IOBHSI, HaNpuMep, MpHUpoaHas U ec-
TeCCTBeHHass CeMCMHKa. YCKOpeHHoe
BBe/IeHHE MacCHBa B YC/IOBUSA OGBEMHO-
ro CXarTus, B TOM UKC/Ie, aHKepHOoe VII-
POYHEHe MacCHBOB, CO3AaHHe OTpes-
HBIX 1le/Ie /1S Pas3rpPysKy YJacTKOB Me-
CTOPOXKACHUM, (POPMHUPOBAHHE KCKYC-
CTBEHHBIX MaCCHBOB C 3aaHHOM Mpou-
HOCTBIO U T.II. YBe/IMUMBAaEeT MPOYHOCTh
MaccuBa Ha 15—20 %.

[lepepacripenenenre ropHOro AaB-
neHysi Ha 6oriee )eCTKHe LIe/TMKH MOXeT
BbIBECTH MX M3 CTPOSi, TIOSTOMY MX He-
cymiasi  CrIoCOBHOCTb  YBe/IMUMBACTCS
[OATIOPOM  3aK/Ia/IOUHBIM  MaTepPHA/IOM
Ha Be/IMYMHY, OLIeHWBaeMylo Koaddu-
uveHtoM 1,1 — 1,5.

McryccTBeHHBIE MacCHBbI Ha OCHOBE
OTXOZIOB MepepaboTKH pya paboTaioT B
YC/OBUAX PAa3rPYysKh OT KPUTUUYECKUX
HalPsKEHUI, II03TOMY MX [POYHOCTh
MoxeT ObITh cHuKeHa 710 0,2-1,5 MITa.
Takryio MPOYHOCTb MMEIOT U XBOCTBI BhI-
meaynBaHrg OenHbIX 1M 3a0a/laHCOBBIX
pya, 3aTBepaeBlliMe B pesy/ibTaTe Ipu-

POMHOM M TeXHO/TOTMUYECKOM KO/bMaTa-
mu. B ycioBusix pasneneHvsi Mectopo-
XK/IeHHS Ha reoMexaHudyecku cbamaHCH-
pOBaHHble Y4acCTKH TakKasfd [POYHOCTb
[OCTaTO4YHA A7 COXpPaHeHWs 3eMHOM
MMOBEPXHOCTH OT Pa3pyIleH!s.

KoMbuHupoBaHHasg TexXHOMOTUs VIT-
paBneHust COCTOSIHMeM MacCHBa B 11e/10M
YMeHbIIIaeT PacXol KOMIIOHEHTOB TBep-
[EIONIMX CMeced 3a CYeT CHIKeHUs
HOPMAaTUBHOM  IIPOYHOCTH  MPOUHBIX
CcMeceli Ha OCHOBe CTaHIapTHBIX MaTe-
puanoB. Hanpumep, ecnu pymHoe Terno
mwmpuHoit 100 M He obecrieuriBaeT yc-
TOMYMBOCTU MaccHBa 0e3 3aK/IaZK{ Bbl-
paboTaHHOTO TIPOCTPAHCTBA TBEPICio-
MMM cMecsiMu TTpodHocThio 4-5 MIa,
TO MpPU pas3fe/ieHhy ero Ha ABa Ioy-
nponeta mrpuHor 50 M B KpoBrie 06-
pasyeTcsi CBoA C MeHblllel BhICOTOM, M0o-
3BO/ISIIOIIMI  YMEHBIUINTb MMPOYHOCTh 3a-
kmaaku ao 2,0-2,5 MIla. Ecau stot
MponieT pas3fe/yTh elle Ha aBa TOy-
rpo/ieTa MUPHHOM 1o 25 M Ka/bid, TO
CTPYKTYpHbIe O/TOKH 3aK/IMHUBAIOTCH B
HWXKHeM c710e 1opoz, o6pasys II7IOCKYIO
KPOBMIO  BHIPAOOTOK,  TTO3BO/ISIONIVIO
V30/TMPOBATh IMYCTOTHI WM 3arlO/HUTh
VX 3aK/Ia/I0UHBIM COCTABOM IMPOYHOCTHIO
He 6onee 0,5-1,0 MI'Ta.

Peamzaimiss MPUHIMIIOB  KOMOWHHUPO-
BaHMA TeXHO/OTHI YTIPaB/IeHUsT MaCCHBOM
OCYIIECTB/IACTCS Ha OCHOBE e/IMHOTO Tpo-

15



eKTa OCBOEHHS 3allacoB a/TkTePHATHBHBIMU
criocobamMy  100OBIYM, TEXHO/TOTMYECKU
B3aKMOCBS3aHHBIMU MeKay COOOM.

Hcxons U3 NpUHLMIIOB T'YMaHU3ALIMM
OTHOLIeHHS K HeapaM, Le/blo pa3pa-
GOTKM MeCTOPOXKAEHUS TO/Ie3HBIX MCKO-
TaeMbIX CTaHOBHUTCH He 3(ppeKTHBHOe
BEIOOpOUHOE H3B/IeUeHre OoraThix 3a-
[acoB W CIlMcaHve 6eaHbIX 3aracoB, a
[IO/Iy4eHHEe MaKCHUMa/IBHOIO [0XOAa OT
OCBOEHHMs Heap MPU MUHUMA/IBHBIX I10-
TepsAX PecypcoB B TeUeHHe BCeill HCTO-
PUM OTPabOTKH MECTOPOKACHMUS.

HopMaTvBHast poOYHOCTh TBepaero-
IIMX CMecCel 3aBMCUT OT BbIMIO/THAECMOM
PYHKLMKM B CHCTEMe aKTUBHOIO YIpaB-
MIeHHsl MacCUBOM T[IOPOA C TIepeBOIOM
MacCHBOB B PEXHUM OOGBEMHOIO CXKATHS
Y TIOAPAa3AensitoTcsi Mo  (PYHKLIMOHA/Ib
HOMY ITPU3HAKY Ha THIIbl: MA/IOIPOYHBIE —
mo 1,2; mpounsle — g0 2,5; oueHb
npoutHsie — Gornee 2,5 Ml a.

[lpy KOMOHMHHUPOBAHHOM YIIpaB/ie-
HUM MacCMBOM Oo7blliasg 4acTb TBep-
[ICIONIMX CMeCer MOKeT ObITb MPHro-
TOBMIeHA M3 YTH/IN3UPYEMBIX XBOCTOB
oforalieHuss ¥ CTaHAApPTHOrO LIEMeH-
Ta, HarnpuMep: Bsxymme — 30 Kr/M°
ueMenta u 220-300 KI"/MS AKTUBHbBIX
XBOCTOB OOGOTallleHUsl; 3arlo/THUTe/Ib —
1500 &kr/M°  KaaccudULMPOBaHHBIX
XBOCTOB; Bota — 380 kr/m>. OcobeH-
HOCTbIO  COBPEMEHHOCTH  SIB/ISeTCs
BO3MOXKHOCTb TIPUMEHEHUs] XBOCTOB
oboraiieHusi He TOPABKO B KauecTBe
VMHEePTHBIX 3arlO/IHUTEeNeNM, HO U BSIKY-
IMX.B /MOOOM Crydae HCIIONb30OBaHMe
XBOCTOB  OOOrallleHusi  /IOIYyCKaeTCsl
TOMBKO TIPY W3BAEUEHWH M3 HUX Me-
TannoB 10 Hopw [1/K [4].

[ns onpenenenyst IPOYHOCTH HUCKYC-
CTBEHHBIX MAaCCHBOB M TO/IIMHBI HECY-
IIMX TEPeKPhITHH TpeAno)eHa HOMO-
rpamMa (puc. 3) [5].

[TockonbKy BenmvurHa MPO/IETOB OIl-
penensieT TMPOYHOCTb  MCKYCCTBEHHBIX
MaCCHBOB, HYXHO, UYTOOBI KPOB/IS BhIPA-
BGOTOK COXpaHs/ia IVIOCKYIo hopMy, T.e.
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Puc. 3. Homorpamma onpeaeneHus npod4-
HOCTH HCKYCCTBEHHBIX MAacCHBOB (s) H
TO/IIUHHBI HECYIHX TTepeKpbITHH (m):

1, 2, 3 — coOoTBeTCTBeHHO, rpaddMKU Harps-
KeHUH, CO3/aBaeMblX MacCOW 3aK/IafKH, I[IpU-
IPY3KOM TMOpOA W pe3yisTUpyiommx: Kou:
A—»>Bb—>B u B> ana obpyuenus mnopox;
M—H—O0 u O—IT ans nnockyx nponeto

HaIPsAKeHNs B UX OKPECTHOCTAX He Obl-
NI KPUTUUECKUMM.

[lns 3TOro BenmMUMHY MporzieTa obHa-
JKeHUs] KPOB/W TIZIOCKOM KPOBIM OIpe-
[IeNAI0T, UCXOAS U3 CTIOCOBHOCTU CTPYK-
TYPHBIX 6/I0KOB K CAMO3aK/IMHUBAHUIO B
HUXKHeM croe [6]:

L =2d, |——,
Tped. 2 sz dl
rae d; 1 d; — COOTBETCTBEHHO, TOPH-
30HTa/IbHBIA W BEPTUKA/IbHBIM pasMephl
CTPYKTYPHBIX O710KOB, M; Ko — KOadp-
ULIMEHT 3amaca; — MpodyHocTh, Ml a;
y— obbeMHasi Macca.

CoOXpaHHOCTb 3eMHOM TIOBEPXHOCTH
Ipy 06pasoBaHUK CBOAA Haa BhIpaboT-
KO obecriednBaeTcs IpH YC/IOBHH:

H > h,

rae H — ray6GuHa pacrosiokeHus Bepx-
Hell I'paHULIbl MYCTOT OT BLIBETPEHHBIX
[IOPOA W PLIX/BIX OT/IOXKEHWH, M; h —
BBICOTA B/WSHUS BBHIPAaOOTKM Ha BMe-
HIAIOIINN MacCUB, M.



[TapameTrpsl cBoma  HapyIIEHHBIX
TOPHBIMM PabOTaMM TMOPOA 3ABHCAT OT
B3aMMOCHCTBUSL TEXHO/IOTMYECKHX U
[IPUPOAHBIX (PAKTOPOB:
hc =a // V',
rae a’ — MoAynponeT CBoda; V. — KO-
3¢ PULIMEHT YCTOMUNBOCTH TPelIMHOBa-
ThIX [TOPOL.

n

V= 2—d’Rf”‘ ,

leC)K
rae d,, di — pasMepbl BePTHKA/IBHOIO 1
TOPUBOHTA/IBHOTO PasMEpPOB  CTPYKTYP-
HBIX 6710KOB; R, R, — BpeMeHHoe
COMPOTHB/ICHHE TOPOA CHKATUIO, COOT-
BETCTBEHHO, B HallpaB/IeHWH pacriopa
CBOZa Y B HaNpaB/eHUU AeUCTBHSA Mac-
CBI TIOPOAI.

B paMkax KOMOUHHWPOBaHUSA Tpaau-
LIMOHHBIX TEXHO/IOTHMH C TEeXHO/IOTHSAMU
Bblllle/lauMBaHHs TTOSABASCTCA TePCIieK-
THBa BOB/IGUEHHWS] B 3KCIVIYaTaLIMIO B
rpefenax pPasrPyXKeHHbIX OT BBICOKUX
HalPSXKEeHUI YYaCTKOB MeCTOPOKACHUs
HEKOHIMLIMOHHBIX U 3a0a/laHCOBbIX PYII.

BorbIIMHCTBO TIPUTrOAHBIX /11 BbIIIE-
MTAYMBAHUA MEeCTOPOXKACHHUM MPUYPOUEHO
K MacCHhBaM, COCTOSIIMM K3 Cepyd pya-
HBIX Te/l TIPEUMYILIECTBEHHO KPYTOro Ia-
nenvsi. CyMMapHasi MOIIHOCTh OasraHco-
BbIX DY U3MEHSETCs B ITpederiax [epBbix
METPOB, HO MPOMBIIIICHHBIE PYabl CO-
MMPOBOKAAIOTC OPeo/ioM 3aba/laHCOBbIX
pYa, KOTOpble IO COCTaBy, XapaKTepy
MUHEPA/IM3ALIMM UM TeXHOMNOTMUECKHM
CBOMCTBAM  aHA/IOTMYHbl  Oa/TaHCOBBIM.
[lns BhIIe/TaYMBaHYs Haubo/Iee TpPUEeM-
fieMbl  YCIOBUA: KOI(ULIMEHT Pasphix-
nenus 1,3-1,6, MUHMManbHOE comepkKa-
HHe T7IMHBI U KapOOHATOB.

[lo cpaBHeHMIO C TpaaULIMOHHON OT-
paboTKOM Croco® TMOA3eMHOrO BbIile/1a-
UMBAHUS MCKIIOYaeT BblAauy Ooribilei
YaCTW Pyabl Ha TOBEPXHOCTb, AOCTaBKa
ee Ha 3aBof1, Apob/IeHUe Y U3MerbieHue,
MpoLiecC U3B/eUeHUs] MeTasla, TPaHCIop-

THUPOBKY M CK/IAIMPOBaHUE XBOCTOB, KO-
TOpEIe, OCTaBasACh B BHIPAOOTAHHOM ITPO-
CTpaHCTBe, TOC/Ie eCTeCTBeHHOrO TBep-
[IeHUsT YYaCTBYIOT B YIIpaB/I@HUU COCTOSI-
HMEeM MacCHBa. JKOHOMHS OT COKpalle-
HUSI 3TMX PACXOIOB IM03BO/IAET [IPearpy-
SITUSIM OKYIIUTh 3aTpaThl Ha MOAEPHU3a-
LIMIO CBOeM WH(PPACTPYKTYphl TPU OC-
BOEHMI HOBBIX TEXHO/TOTHH.
MarasuHupoBaHue  3aba/laHCOBBIX
3aracoB A/1s1 Bblllle/IaUMBaHUA OCYIIECT-
BASETCS BapWaHTaMH  TPAAMLIMOHHBIX
cucteM. OuncTHbIe O/I0KHM HMEIOT pas-
Mepbi: momaas — 600 — 1000 w7,
Bhicota — 30 — 90 M, mumpuna — 20
— 25 M. Pyny B 6/10KaxX Bhllle/1aunBa-
HUSI OTOMBAIOT, IIPEHMYIIECTBEHHO, B
3axKaToM cpene, A0OHBasiCh BE/MMYMHBI
Koa(ppuLiMeHTa paspbIX/eHHs PYaHOU
maccel — 1,15 — 1,20. Bnoku noa-
3eMHOrO BhILIe/ITAYMBAHUS PACIIONAraioT
Tak, 4YTOOBI HCIIO/Ib30BaTh B KauecTBe
KOMIIEHCalIMOHHOTO MIPOCTPAHCTBa
MYCTOTbI, OOpPa3OBaHHbIe BbIEMKOM 60-
ratelX pya MecTopoxzaenus. [las oT-
OOMKM, Yallle BCero, MPUMEHSIOT Tpa-
HYIMTBl C IIZIOTHOCTBIO  3apsKaHHs
CKBaxuHBl 9 Kr/mMm u pacxoaom 1,3
Kr/M3 OTOWTOM FOPHOM MAcChl.
Mertazzibl U3 pya BhILIENAYMBAIOT CepP-
HOKHC/IBIMM  pacTBOpaMu. B 60/bIIMHCT-
Be C/yyaeB B KauyeCTBe PacTBOPUTES
rpyMeHsioT 5 %-HBI pPacTBOP CepHOM
RUCMOTHL. [ IponomKkuTesHOCTL - Mogaumr
pactBopa oT 2 no 4 cyrok. 3arem
KOHLIGHTPALIMIO PacTBOpa CHUKAIOT 0
3 %. PactBOp moaatoT A0 Tex mop, Moka
B T[POAYKTHMBHBEIX  pacTBOpax  He
CHIKAETCS Pe3KO KOHLIHTpALMsl Me-
tanria. [locnie storo opoleHre mpe-
KpalllaloT, a 670K «BbICTAUBaeTCs» B
Teuenre 20 — 25 cyrok. [locne storo
G/IOK BHOBb OPOIIAIOT PAcTBOPOM  C
KoHLeHTpaumerr or 3 g0 2 %.
[TpoaomxkyTenbHOCTh Bhillle/TaurMBaHUA 6
— VimeaykTriBHBIE pacTBOpPBI Tepepa-
GaThiBalOT B COPOLIMOHHBIX KOMITIEKCaX,
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[PeACTaB/AIOIMX COOOM HOHHOOOMEH-
Hele punbtpbl. ConepkaHve MeTa/lia B
MaTOUHBIX PACTBOpax Ha BbIXOlE U3
rpotiecca MpUOAMKaAeTCs K AOMYCTUMO-
My 1o Hopmawm [ 1/1K.

PaspaboTka criocoboB 3KO/IOrHUecKu
KOPPEKTHOM 3KCII/IyaTallMk MeCTOPOXK-

[eHWI Ha OCHOBE KOMOWHUPOBAHUS
TPaAULIMOHHBIX Y WUHHOBALIMOHHBIX TeX-
HO/ZIOTHI MpeACTaBaseT coboil peasibHoe
Harpae/eHe OXpaHbl Heap W IPUPOI-
HBIX 3KOCHCTEM IMpU HapacTalolleM BO3-
[IEVICTBHUM TOPHBIX PabOT Ha OKpPYXKalo-
IIYIO [IPUPOAHVIO Cpeay.

1. l'omur B.H., llenxyrosa T.B., /lora-
yeB A.B. [lo6blua TOME3HBIX HCKOTIAeMbIX
KOMOMHUPOBAHHBIMH TEXHO/IOTHSAMM  BHIIle-
nayvBaHusg. Mexa. KoH.- MarHuToropck:
MITY, 2007.

2. lTomux B.H., Hcmannos T.T. Yrnpasne-
HUe cocTosiHMeM MaccuBa. — M., 2006.

3. by6ros B.K., Crmupur 5.K., Bopob6res
A.E. u ap. Teopus u rnpakTHKa A0ObYH [10/1e3-
HBIX MCKOIaeMbIX /11 KOMOMHUPOBAHHBIX CITO-
cob6oB BblllenraunBanudA. Llemunrpaa: 2Kana-
Apxka, 1992.

KOPOTKO Ob ABTOPAX

CITHCOK /IHTEPATYPbI

4. l'omuk B.H., Komamienko B.H. Tlpupo-
[I0OXPaHHble TeXHO/IOTHH YIPAB/IeHUs COCTOS-
HMEeM MacCMBa Ha TeOMexaHHUeCKOM OCHOBe.
M..KY.2010.

5. /Taweriko B.H., I'omik B.H., Iltene B.H.
CosnaHrie ¥ BHepeHUe Mario 3aTPaTHBIX pecyp-
cocBeperaionmx MeToIoB, CPE/ICTB U TeXHO/OTHI
Ha ropHbix npeanpuatiax. M.: LTHWUM skoHo-
MUKH 1 HopMatm. 1995. O6zop uxdopMm.

6. Berpos C.B. [ornyctrMbie pasmephsl 06-
HasKeHUM TOPHBIX MOPOA MPU MOA3eMHOM pas-
pabotke pya. M., Hayka, 1975.

Tomk B.H. — noKTOp TexHUYeCKHX Hayk, rpodpeccop, e-mail: v.i.golik@mail.ru,
Innaes T.C. — KaHAWAAT TeXHUYECKUX Hayk, reHepasnbHbii aupekTop [ YT «CamoHckuit CBUHLIO-

BO-LIMHKOBBIM KOMOWHAT.

LlnnaeB B.C. — KaHAWZAT TeXHHUUYECKHX Hayk, AUpeKTop BraavkaBkadckoro opaeHa «/IpyxObi
HapOAOB» MMO/TMTEXHUUECKOTo TeXHUKYMa, e-mail: vladgmt@rambler.ru.

EYAN—

CEPHA KHHI' «OBOT'ALIEHHE T10/IE3HBIX HCKOIIAEMBIX»

KHUWTH AASA YéﬁEEﬂiLD{ HWH>XEHEPOB

DTO onHa M3 caMbIxX TMOTY/ISPHBIX CepHil ManatesibctBa «[ opHast
kHura». Haa Het pa6otaioT orbitHble aBTophl: A.A. AGpaMoB,
B.M. AsnoxuH, A.B. Banenvkos, B.fl. Banenuvkos, T.I'. ['na-
nyH, B.M. Kapmasun, B.B. Kapmasux, C.B. Tataypos. A.A.
AbpaMoB HeaaBHO morasn B «Kuury pekopaos ['mtrca»r. OH cran
e/IMHCTBEHHbIM YUEeHBbIM-TOPHAKOM, Y Kotoporo Beimio Cobpa-
HUe counHeHni. VIMeHa Apyrvx aBTOPOB TaKMkKe XOPOIIO H3-
BeCTHBI CIIelIMa/ICTaM.

BonbmmHCTBO MX KHUr, Y4eOHMKOB W MOHOrpadMii, MHOIO-
KPAaTHO TIepen3aaloTcsi, HO TUPaXH BCE PaBHO OBICTPO PacXo-

adarcs. VIX MoKyraloT CTYAeHTHl M aclMpaHThl, M3ydalolire oboralleHue IO/Ie3HbIX HMCKOIaeMbIX,
OUO/TMOTEKU FOPHBIX NPeANPUATHI, NHKeHepbl KOMITaHU.

Tponomxerne — c. 117.
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