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0.1. Cemenon

MOHHTOPHHI' H OCBOEHHE TEXHOI'EHHBIX
MACCHBOB HA IOPHBIX ITIPEATIPHATHAX

TpoBeseH aHaM3 COCTOSHHSA HAMBIBHBIX TexXHOTreHHbIx MaccuBoB (HMT), npeanoxersr
OCHOBHble HalpaB/IeHHs pa3BUTHA H rlocaeayioniero Hcriosb3oBanus HTM, paspabora-
HbI CHCTEMbI [e0/I0r0-MapKIIeFIeCKoro obecriedeHis (popMHUpPOBaHHS H (OYHKLIHOHHPO-
Banusg HTM, vycraHoB/eHbl 3akoHOMepHOCTH hopMmupoBarus HTM, o6ocHoBaHo u
OCYIIECTB/ICHO pa3MellleHHe Ha HaMbIBHBIX OCHOBaHHAX CYXHX OTBa/IOB.

KrroueBble c/10Ba: HaMbIBHbIe TEeXHOT€HHbIE MAacCHBBI, XBOCTOXPaHH/IHIIA, HHXEHEPHO-
reo/lorHyecKue HCC/1e[I0BaHHS, THAPOreOMeXaHHYECKHH MOHHTOPHHT.

Cemunap Ne 1

A.M. Galperin, Y.I. Kutepov,

V.S. Krupoderov, O.D. Semenov

THE MONITORING AND EXPLO-
RATION OF TECHNOGENIC ROCK
MASSES AT MINING ENTERPRISES

The analysis of the state of washed-in tech-
nogenic rock masses (WTR) is conducted; the
main directions of development and forthcom-
ing  application of WTR are proposed; the
geological and surveying securing of WTR
forming and functioning are developed; the
regularities of WTR forming are defined; the
disposition and on the washed-in dry disposals
is grounded and realized.

Key words: washed-in technogenic rock
masses, tail disposals, engineering and geologi-
cal studies, hydraulic and mechanical monitor-

ing.
B HaMBIBHBIX TOPHOTEXHUUECKHX
COOPVYKEHUAX — TMAPOOTBa/Iax
M XBOCTOXPaHW/MIIAX Ha TeppUTOPHH
Poccun ynoxeHo okorno 5 mapa. M° ot-
XOZI0B OBOTallleHUsT TTO/Ie3HBIX HCKOTIae-
MbIX U 6oree 1.5 Mapa. M® BCKpBILIHBIX
nopoa. DTU COOPYRKEHUs — OObeKThI
TOBBIIIGHHOM  3KO/IOTMYECKOM  OIMacHo-
CTH, TaK Kak MpU UX (POPMUPOBAHUN U
(PYHKLIMOHUPOBAHHUM  3a4acTyIO TIPOUC-
XOOWT 3arpssHeHHe BO3ayxa, I10A3eM-

HBbIX M TMOBEPXHOCTHBIX BO, MMOYBEHHO-
ro TMOKpPOBa Ha OOMIMPHBIX TEPPHUTOPH-
AX, @ WHOIAa BO3HHMKAIOT Cepbe3Hble
aBapHH, COIMPOBOXKAAIOIIMECH pacTeKa-
HHeM Y/I0XKEeHHOIO B COOpPYKeHHe Mare-
puana ¥ Boabl. Heobxoanmocts oboc-
HOBaHWs MEpONpHATUI 1o obecrieve-
HHIO YCTOMUHMBOCTU OTKOCOB, 3KOHOMMHU
BOAHBIX M 3eMe/IbHBbIX PeCcypCcoB, IMOIO/-
HeHHs  MMHepPa/IbHO-CHIPheBOM  Oashl
TOPHBIX TIPEANPUATHH TpebyeT BHIIO/-
HeHHs KOMII/IeKCa [e0/I0ro-reoxXxuMmyec-
KUX, WHXEHEePHO-TEeO/TOTHUEeCKUX U THZ-
pOreoMexaHUUYeCKHX MCCIe0BaHUl Ha-
MBIBHBIX TeXHOTeHHbIX MaccrBoB (HTM).

OcHOBHbIE HarpaB/IeHUsl Pa3BUTHA U
riocseayioliero ucrons3oBaHusas HTM:
1) paspaboTka (MperMyIilecTBeHHO THZ-
POMexXaHU3UPOBaHHas) Kak OOBOAHEH-
HBIX TEXHOIeHHBIX MeCTOPOKIEHMUI; 2)
rocreayioliiee HapallvBaHUEe HaMbIBHBIX
TOPHO-TeXHUUECKHUX  COOpYRKeHui; 3)
PeKY/IbTUBALIMA A/l CelNbCKO- W /1eCOo-
XO3AMCTBEHHBIX 1€/l W/ CTPOUTe/lb-
cTtBa; 4) hopMHpOBaHKe CYXHUX OTBA/IOB
Ha HAaMBIBHBIX OCHOBaHMSAX; D) co3zaHKe
OOBeAMHEHHBIX  THAPOOTBA/IBHO-XBOC-
TOBBIX XO3MCTB; 6) PYHKIIMOHUPOBAHHE
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HTM B cocTaBe CAOXKHBIX ITPHUPOIHO-
TEXHOTEHHBIX CHCTEM.

Peanuzalmsi gaHHBIX — HarlpaB/IeHU
Ha OTBa/IbHbIX OOBEKTax Pas/INyHBIX OT-
pacner TOpHOM MPOMBIIIZIGHHOCTU TPO-
V3BOAWTCS C WCIIO/Ib30BAaHUEM MOHMTO-
pYHTa,  BK/IOYAIOLIEro  MHKeHepHO-
reo/1IorMyeckoe, ruaporeoMexaHuueckoe
M Teo/oro-reoXMMHUYeckoe Harpas/ie-
HUSA. | @OMOHHTOPUHI SBASETCA BaxK-
HeMIIMM MHCTPYMEHTOM 715 paspaboTKU
VMHXEHEPHBIX pellleHHH O OCBOEHUIO
TEXHOTEHHBIX MACCUBOB.

CucteMaTnyeckyie  HHXKEHepHO-Teo-
7IOTUYEeCKHe WCC/1e/IoBaHHsA HaMbIBHBIX
MacCMBOB Obl/IM HayaThl B OaccebiHe
KMA xadpeapoit reonorurt MocKoBCKoO-
ro ropHoro uxctutyta (¢ 1993 r. — Mo-
CKOBCKUM TOCYZapCTBEeHHBI  T'OPHbIN
yHuBepcuteT) B 1969 r. Ha KpyrHeriiieM
OTeueCTBeHHOM TruapooTBaste «bepeso-
Bolit /lom kKombuHata «KMAPyna» u /le-
GeaNHCKOTo TOPHO-OBOTaTUTe/IbHOTO
koMb6uHarta ([TTOK). OtuMm uccrenosa-
HUSAM TIPe/IeCTBOBA/I0 U3YYeHNe UHKe-
HEpPHO-TEO/TOTUYECKUX CBOMCTB, YCTOM-
YMBOCTH M YIZIOTHAEMOCTH TeXHOTeHHBIX
MacCCUBOB HacChillell W OCHOBaHHM «Cy-
XUX» OTBA/IOB B MUXaM/IOBCKOM Kere-
3opyaHoM patione KMA, Hukonosns-
MapraniieBoM 6GacceriHe, Kysbacce u
psifie APYruxX TOPHOMNPOMBII/ICHHBIX pe-
TMIOHOB.

[lpoBeneHHbIlt aHaAW3 OIbITA 3KC-
I/IyaTalyyd ¥ MOHHTOPHHIA XBOCTOXpPa-
HWIMIIT W THAPOOTBA/IOB Ha TpeArpu-
ATUAX PA3MMUHBIX OTpac/ied TOPHOIO-
ObIBaloOIIel MPOMBIII/IEHHOCTH TTO3BO/TH/
BBISIBUTb C/Ie/yiOlivie OCHOBHbIE TeH/IeH-
LIMM BO3Be/EHUs 3THX COOPYKEHHH B
XX Beke: HalpapB/ieHHOE U3MEHEeHHe CO-
CTOSIHUSI HAMBIBHOTO MacCHBa U YC/IOBUH
YCTOMUMBOCTH /1aMbG B OCHOBHOM OCYIIie-
CTBIANOCH M3MeHeHueM criocoba U Tio-
psiaKa HaMbiBa, oOecrieurBaloIMX I10-
BblllIeHHE T/IOTHOCTU YK/IaAKW MaTepHa-
Mla ¥ HeoOXo4WMoe VYaa/ieHHe IIpyaKa
(sepkrana Bozbl) OT rpeGHA AaMObl; KOH-
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CTPYKLIMIO U CTI0CO6 BO3BeeHHs aaMObl
BO MHOIUX C/Ay4asfx YCTaHaB/IMBa/Id Ha
OCHOBe [aHHbIX HHXeHepHO-Teo/I0TH-
YeCKHUX M3bICKaHHH, COCTaB U 0ObeM KO-
TOPBIX OBI/IM HeAOCTAaTOUHBIMU 718 TIPO-
rHo3a AedpopMalvii ¥ OLIeHKU YCTOHUH-
BOCTU aMO; He MCIIO/b30Ba/IMCh TeXHH-
YyeCcKUe CpeacTBa W MeToAbl OIlepaTyB-
HOM OLIGHKM YCTOMUYMBOCTHU AaMO; BHI-
TO/IHA/MCh  /IMIIb  TOTOreoe3nyecKre
paboThl U Mbe3oMeTpHuecKre Habaoae-
HUfA, He ofecreyrBaBIlIMe To/1yYeHNe
[OCTOBepHOM HH(OpPMaLMK O COCTOSI-
HUM OTKOCHBIX COOPYKEeHWH B 3a7aHHbIN
MOMEHT BpeMeHH; MPaKTUieCK He KOH-
TPO/MMPOBA/IOCh COCTOSIHME BHYTPEHHMX
3oH (50-80% obmert momann), OTCYT-
CTBOBa/IM HATYpHble AaHHble O CBOWCT-
Bax TeXHOTeHHBbIX OT/IOKeHWH U MO3TOo-
MYy BO3HHKa/M Cepbe3Hble 3aTpyaHeHUs
MpY pelleHrr BOIPOCOB HapallBaHWA
TMAPOCOOPYKEHUA U TOC/IeayIouero
WCIIO/Ib30BaHUA UX TePPUTOPHUM, a Tak-
Ke KOPPEeKTUPOBKM TeXHO/IOTMM Ha-
MBIBHBIX PabOoT /718 TOBbIIIEHUS WX 3cp-
dpeKTUBHOCTH U 6e30TacHOCTH.

B kauecTBe OCHOBHBIX HallpaB/IeHHUN
VIHXXEHepHO-TeO/IOTUYeCKOro W TMApO-
reoMexaHHJecKoro obecrieyeHus Mpu
BO3Be/leHUM HaMBbIBHBIX T'OpHOTexHWYe-
CKMX COODVKeHHH paccMaTpUBalOTCH:
VIHXXEeHepHO-Teo/IoThYecKkas CxeMaTh3a-
LM, BEIOOP MeTOIOB MCC/e0BaHs Be-
IIIeCTBEHHOI'0 COCTaBa, [NPOYHOCTHBIX U
fepOPMaLIOHHBIX XapaKTepHCTHK TeX-
HOTeHHBIX OT/IOKEeHWM, U3MeHSAIOINXCA
BO BpeMeHU M B IIPOCTPaHCTBe; paspa-
OOTKa pacyeTHBIX CXeM YIVIOTHeHUs Ha-
MBIBHBIX MacCCHBOB, YUYMTHIBAIOIIMX WH-
JKeHepHO-TeO/IOTUYeCKre CBOMCTBa TeX-
HOTeHHBbIX OT/I0XKEeHHWM W FPYHTOB OCHO-
BaHUM, 3Tarsl POPMUPOBAHUA THAPOCO-
OpPY2KeHWI Y HarlpaB/ieHVs Ja/IbHeHIlero
WICTIO/Ib30BaHNA UX TeppUTOPHH; COBep-
IICHCTBOBaHME TeXHWUYEeCKUX CPeACTB U
MeTO/IOB Ollpefie/leHUs1 MeXaHWYeCKUX
CBOVICTB TeXHOTeHHBIX OT/IOKeHHI B Macc-
CUBe; HVHXEeHepHO-Teo/Iormyeckoe paw-



OHUpOBaHHe, IpeaycMaTpHBalolllee Bbl-
fleleHue B HAMBbIBHOM MacCCHBE O/HO-
POAHBIX MO TPaHYAAPHOMY W MHHEpa/lb-
HOMY COCTaBaM Y4aCTKOB U OLIGHKY HX
YIZIOTHAEMOCTU U Hecyllei CriocoGHO-
CTH; U3bICKAHME HOBBIX CIIOCOOOB YCKO-
peHus Tpoliecca KOHCOMMAALIMHA TOHKO-
AVCTIePCHBIX  HAMBIBHBIX — OT/IOKEHUI;
orpe/iesieHrie palliOHa/IbHOM KOHCTPYK-
LIMKM AaMb THAPOCOOPYKEHUH; YCTaHOB-
7leHHe pallMOHa/IbHOM (POPMBI TeXHO-
reHHOro pernbeda HaMBIBHBIX TePPHUTO-
PUM C Y4EeTOM OCTaTOYHBIX OCA/IOK; KOH-
TPO/b COCTOSIHUS BO3BOAMMBIX OOBEK-
TOB, BK/IIOYAIOIIMM CTallMOHApPHBIE U
MOOU/IbHBIE YCTPONCTBA, Ha3eMHYIO, as-
podoTOrpaMMeTpPHUEcKyI0o U KOCMHYe-
CKYI0O CbEeMKY /718 CHCTeMaTh4ecKoi
OLIGHKH YCTOMUHMBOCTU AaMO, CTerieHu
YI/ZIOTHEHUs M Hecylleil CrocobHOCTU
BHYTPEHHMX 30H HaMbIBHBIX COOpYXKe-
HUH.

[Tpu BrIGOpE TEXHUYECKUX CPeiCTB U
METOIOB OIpe/e/eHrs MexaHUYeCKHX
CBOMCTB TeXHOTEHHBIX OT/IOXKEHMI Mpu-
OpHWTeTHasl Po/b OTBOAW/IACH HATYPHBIM
MetonaM. Vcronb3oBaHue HaTYpHBIX
(moneBbIX) METOMOB TMO3BO/ISAET «“@BTOMa-
THUECKW» YUMTHIBaTb BCe HW3MeHeHMsI
CBOMCTB U COCTOSIHHS HAMBIBHBIX MacCH-
BOB, T.e. HenuHeVHble 3¢pdeKTsl, Mpo-
THO3 KOTOPBIX CBf3aH C Cephe3HbIMH 3a-
TPYAHEHUSIMU.

B HaTypHBIX YCIOBUAX MeXaHUYECKHe
CBOMCTBa TeXHOT€HHbBIX OT/I0XKEeHWN T'Ma-
POOTBA/IOB U XBOCTOXPaHW/IMII U3yda-
UCh TIYTeM H3MepeHHl MOpPOBOroO AaB-
fleHWsl, WCIBITAaHU MeToJaMM Bpalla-
TeMbHOTO Cpesa M TpeccuoMeTpude-
CKHM, HHCTPYMEHTa/IbHbIX Hab/II0AeHUIM
3a OCaZKaMM HaMbIBHBIX MacCHBOB U WX
OCHOBaHMUM.

B nabopaTopHbIX YCAOBUAX OIpe/e-
ASUCh  CefyIoNie  XapaKTepPUCTHKU
HaMBIBHBIX OT/IOKEHHH U IPYHTOB OCHO-
BaHUM TUAPOCOOPVKEHUM: IOKasaTenu
KOMIIPECCUM M KOHCOMWIALIMM; TIOKa3sa-
Teny BOAHO-(OUNUECKUX CBOVCTB (BrazK-

HOCTb, I/IOTHOCTb, IIOPHCTOCTR); COIpPO-
THB/ICHWE CIABWTIY; MPaHY/ISPHBIA COCTaB
Y MMKPOCTpPOEHHe. OKCIIepPUMEHTA/IbHO
0BOCHOBaHa TMPUMEHHMOCTh  TEOPUU
pUABTPALIMOHHON KOHCO/MWAALIMU /15
HAMBIBHBIX OT/IOXKEHUH].

BaxHBIM ~ [IOCTHKEHHEM  SBISeTCs
BHe/lpeHUe B T[IPAKTUKY MOHWTOPHHIA
HaMbIBHBIX TOPHOTEXHUYECKUX COOPY-
KEHHUM CHCTeMaTUYeCKHX 3aMepoB IO-
POBOrO AaB/EHUs C TMOMOIIBIO CTALIMO-
HapHBIX AATUMKOB U IITAHTOBBIX I1HE30-
[MHAMOMETPOB  KOHCTPYKLMK [ uapo-
MpoekTa, a nocae 1974 r. — crieuvans-
HBIX KOMOWHHPOBaHHBIX 30HAO0B. O6b-
ektamu uccneaoBanuii MIM-MITY sg-
NAMUCh: THAPOOTBRabl «bepesosbiit /Tor,
«CumonoBa [laceka», «banka Yydunue-
Ba», «bBanka DBespiMaHHas» (KoMOMHAT
«KMAPyna», [leGeantckuit u CroineH-
ckuii 'OKu, CTapooCKONbCKUI Kere-
3opyaHbi  parion KMA), «Muxarinos-
ckir ¥ «lllamapoBckuit [Tor» (Muxaii-
noBckuii ['OK, MuxalirioBckul xKeneso-
pyaueit  parioH KMA), «HoBobGauat-
cruiv,  «bBeroBckui»,  «CBOBOAHBINY,
I Tpamort Yeram (Kysbacc); xBocTOXpa-
Huvia BsiseMckoro recyaHo-rpaBuii-
voro ['OKa, [leGeavHckoro u Muxai-
noBckoro ['OKos (KMA), CegepHoro
['OKa (Kpusbacc, YxpanHa), AHrpen-
CKOTO YronbHOro paspesa (Y3bekucran)
U cTpyeHarpagasonmye gambel Hlatyp-
ckort [POC (MockoBckas 06/1acTh).

[IpyuMeHeHre MeTozna 30HAMPOBAHUSA
[O3BO/IM/IO M3YUHTh COCTOSHHE BHYT-
PEHHHX 30H THUAPOOTBA/IOB U XBOCTO-
XPaHW/IMII M MX OCHOBAHUI. 30HAUPO-
BaHue ruapootBanoB KMA u Kysbacca
OCYIIEeCTB/SA/IOCh B 3UMHHM TepHoa CO
Nb/la, a 30HAMPOBAHME BHYTPEHHEeH 30-
Hbel xBocToxXpaHunvina CesepHoro ['O-
Ka B Ganke «lerpukoBa» — co creuu-
anbHO CO3JAaHHOM W3 TBEpAbIX I[IOPO
BCKPBIIIM [TPH3MBI Uepe3 KOHAYKTOPHI.

C 60-x roaoB Mpourioro Beka Ipes-
CTaBUTe/lbHBIE PaboThl MO H3YYEHMIO
HaMbIBHBIX ~ MAaCCHBOB TMAPOOTBA/IOB
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Yro/IbHBIX Paspe30B Y XBOCTOXPAHU/MIIL
PA3IMYHOTO Ha3HaueHWsl BBITIO/MHAIOTCS
COTPYAHUKaMH 1abopaTopyuy TMAPOreo-
norur U 3ronorui BHYIMK. Heixe 310
Hay4yHOe TloApa3/aesieHrie BXOAWT B CO-
craB HLI reomexanuky u ripobrieM rop-
Horo npousBoactea CITTTU (TY). Hec-
CleloBaHUA TIPOU3BOAUINCHE Ha THUAPO-
otBanax Kysbacca u Kancko-AunHckoro
Yro/ibHOro 6acceita, XBOCTOXPaHW/IN-
max yrraeoborameHus Poccnn u Ykpau-
Hbl, @ TaKke APYrHMX HaMbIBHBIX OOBEK-
Tax PasIMYHOro HasHaueHus. B uacTHo-
CTH, MPOH3BeaeHO OOOCHOBaHWE Hapa-
IIMBaHUA OrpakAalollMX JaMb Ha Trua-
pooTBarnax: «bekoBckui» (0b1ei BhICO-
tort a0 75 M), «Enanneiii Hapeik» (o 50
M.), Ha p. EnoBka (a0 60 m.), dIpsamoi
Yekar (no 80 M.), «KopoBUXMHCKHED
(mo 70 M.) u ap. OBocHoBaHWe Mapa-
METPOB OTBA/IOB «CYXOM» BCKPBIILM TIPU
MX pasMellleHUy Ha TMAPOOTBa/laxX Bbl-
nonHeHo ans 40 o6GbektoB Kysbacca,
KazKablll M3 KOTOPHBIX XapaKTepU3oBa/iCs
PasIMYHOM BBICOTOM, IIOUIAABIO U eM-
KocThio. [laHHOe TexHHUYecKoe Mepo-
[IPUATHE TIO3BO/H/IO YBE/INUYUTh OTBA/IO-
eMKOCTb TepPPHUTOPHI, 3aHATHIX HaMbIB-
HbIMM TOPHOTEXHUUECKUMU COOpYKe-
HUSAMM, TIPOU3BECTU  PEKY/IbTHUBALIMIO
TeppUTOPHM, TaK Kak ©e3 HaHeceHHs
C10s Y3 AOCTAaTOYHO MPOYHBIX HAChIIT-
HbIX TIOPO/ Ha HAMBIBHYIO MTOBEPXHOCTD
OHM [/TUTeNbHOE BpeMsl, WCUHC/ISeMbIMU
HeCKO/IbKMMM  /IeCATKaMH /1eT, Heaoc-
TYIMHbBI A7 TOPHOTO M CeMbCKOXO3SMCT-
BeHHOro obGopyaoBaHusA. Kpome Toro,
BBIIO/IHEHO pellleHHe  CrellndUUecKHX
TOPHO-TEO/IOTHUECKHX 3aZad Ha paspe-
3ax «KuceneBckuir, «KpacHOOpoOACKUI»
u «Keapogckuir B Kysbacce, rae nsBe-
YyeHWe 3aracoB VI B HeIOCPeACTBeH-
HOM 6/IM30CTH OT THAPOOTBA/IOB MOTPe-
6oBa/io YaCTUUYHOM OTPabOTKH HaMbIB-
HbIX MacCCHUBOB. Tak, TO/IbKO IO TMAPO-
otBazioM Ne3 paspesa «KeapoBckui» yc-
TaHOB/IEHH! 3arackl 50 M/H. TOHH YI7Is.
3ac1yxKuBalOT BHUMaHWE pPaboThl IO
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OOOCHOBaHMIO MapaMeTPOB  CIOXKHeM-
el TMPUPOAHO-TEXHOIeHHOM CHUCTEMBI
(ITTC) «6opT paspesa+ruapooTBan+ OT-
Bas cyxux rnopoar. [laHHas cucTeMa
BK/IIOYaeT B cebs «cnaboe» 3BeHO — Ha-
MBIBHOM MacCCHB, IOBeaeHHe KOTOPOro,
BO MHOIOM, orlpesaenser OGe3oracHble
YCIoBUA ee (PYHKLIMOHHWpPOBaHUA. Tak,
Nnpyu OTpabOoTKe 3arnacoB Ha lIeHTpa/lb-
HoM ©Onoke HoBocepreesckoro rmors
paspeza  «KpacHobpoackui»  Obia
copmuporaHa [ITC, Bkmouaoas
220-meTpoBBll  6OpT  pa3pesa, 25-
MeTpPOBLIM rHapooTBan M 70-MeTpoBIi
oTBan «cyxux» mnopoa. Hapymenue yc-
TOMUMBOCTH ITPOM3OIIZIO B BEpXHeil ee
YaCTH M COIPOBOKAA/IOCH BblAAB/IVBA-
HHeM B BbIPabOTKM pa3pe3a HaMbIBHOIO
MaTeprana B obbeMe 500 Thic. M>. Ha
paspese «bauaTckui» OYHKLHMOHUPYET
camas kpyrHasg [ITC B Kysbacce Brico-
tort 6onee 400 M., KoTOpas B Aa/ibHEM-
meM MoxeT AoCTUrHyTh 600 M.

Peaynbratel  BBIMOAHEHHBIX ~MHOTO-
NeTHUX HCC/IeIOBaHUM /1er/Ti B OCHOBY
paspabotaHHeix Bo BHHWMWM  HopMma-
THBHO-METOAMYECKHX [AOKYMEHTOB, KO-
TOpble BK/IOYAIOT METOAVMKU HHKeHep-
HO-T€O/TOTHMUYECKHX, TUapOreoioruye-
CKHX U MapKIlenaepckux paboT, riapo-
reoMexaHuyeckoe OOOCHOBaHUE Mapa-
METPOB M TeXHO/MOTMM OTBa/lbHBIX U
TMAPOOTBA/BHBIX PaboT, a TaKkKe MOHH-
TOPHHT Ge30IacHOCTH.

B paMKax MOHMTOpPHHTa COCTOSTHMS
OTBa/IbHOTO COOPYXKEHUs TMpea1oxKeHO
BBITIO/IHATL PA3/IMUHbIe BHABI PaboT I0
PA3/IMUHBIM HalpaB/AeHusM. | uaporeo-
MeXaHUYEeCKHM MOHUTOPHHT BK/IIOYAET
M3y4eHHe CTPOeHHs OTBa/IbHOTO COOPY-
JKeHMsl, HaMpsKeHHOro U (PHU3NYECKOro
COCTOSIHUS U (PU3HMKO-MeXaHUYeCKHUX U
BO/IHBIX CBOICTB TOPO/, KOTOpPbIe Mpes-
faraeTcs OCYILIeCTBAATb C MPUB/ICUYEHU-
eM 6YpoBBIX paboT, MO/IEeBLIX U Mabopa-
TOPHBIX METOIOB MCC/EIOBAHMUs, OIIbIT-
HO-TIPOMBIIIZICHHBIX 3KCTMePHMEHTOB.
Mapkieiaepckuil MOHUTOPHHT obecrie-



yMBaeT Hab/moaeHus 3a aedopMaLrsaMU
HaMBIBHBIX W HAaCHIIHBIX MAaCCUBOB, a
TEeXHO/IOTMUYeCKUH — 3a cob/oieHreM
MpeAno)keHHOro B TIpOeKTe TMopsaka
pasBUTHs OTBazla (rMAPOOTBasa) U Ia-
paMeTpoB OTBasloobpa3oBaHus. [lo pe-
3y/bTaTaM  BBINO/THEHHBIX MWHXEHepHO-
reo/IOrMUeCKX U TMAPOTreo/IorHUecKrX
paboOT BHOCHATCS H3MEHEHWsl B THAPO-
reoMexaHU4ecKylo Mozenb OObeKTa U
BBIMTO/HAIOTCS pacueThl YCTOMUHMBOCTH, a
3aTeM C TIpUB/IEUEHHEM Pe3y/IbTaToOB
MapKIIeHaepCcKOro 1 TeXHOMOTHUECKOTO
MOHHTOPUHIA OCYIIECTB/SACTCH KOpPpPeK-
THPOBKa IapaMeTpPOB COOPYKEeHHH.

['Ipu perteHry BonpocoB 0H60CHOBa-
HUS T[lapaMeTpOB TOPHOTEXHUUYECKHX
COOPVKEHUMN Y [a/IbHeMIlero MUCIo/Ib30-
BaHMA TEeXHOTeHHBIX MaCCHBOB HeOOXO-
[IMMO PYKOBO/ICTBOBAThCH YCTAHOB/ICH-
HbIMU 3aKOHOMEPHOCTSIMM TPOLIECCOB
TexXHOreHe3a, B KOTOPOM, Kak B TpH-
POAHOM Teo/IoTMYecKoM Ipoliecce /v-
TOreHe3e, TaKXKe MOKHO BbIAC/SIOTCS
sTanbl: 1) paspylieHyre MaTepHHCKHX
rnopoa; 2) rnepemMellieHre paspyiieHHOro
MaTepyazna U 3) HOBOe MOpoaoobpaso-
Banue. Ero cpenoit ciyxat cyiia U Bo-
[I0eMbl, 4YTO TIpeaonpesnenseT Bblaesne-
HHEe KOHTHHEHTA/IbHOIO U aKBa/IbHOIO
TUIIOB TEeXHO/IUTOTeHe3a, MPH 3TOM KOH-
THHEHTA/TbHBIM TEXHO/IUTOIEHEe3 MOMXKeT
ObITh MO0 cybaspa/ibHbIM (TOBEPXHOCT-
HbIM) M cyBTeppanbHbIM ([TOA3EMHBIM).
[Ipotiecchl TexHOMMTOreHe3a MpPOdHIN-
PYIOTCA  Pas/iMYHbIMK BUAAMH HHKe-
HEPHO-XO3SUCTBEHHON  /1eATe/TbHOCTU
yesloBeKa: CTPOMWTE/NbCTBOM, [IPOMBIIII-
MIeHHbIM TIPOU3BOICTBOM, Pas3pabOTKOM
MITH, cenbCKUM XO3SMCTBOM, BOEHHBI-
MU IeHCTBUAMU U TIP.

Buabl TexHOreHHBIX MOPOa OTBA/IOB
Y TUAPOOTBA/IOB Pa3/MUalOTCH, Tpexae
BCero, Mo COCTaBYy, KOTOPbIM 3aBHUCHUT OT
HCXOOHOTO COCTaBa MaTEPHHCKUX OT/IO-
JKEHHM M THIa IPOM3BOACTBA, CK/IAAW-
PYIOILIEro OTXObl B COOPYxeHus. Kpo-
Me TOro, WHXEeHepHO-Teo/IoruuecKre

CBOMCTBA OTBA/ILHBIX TIOPOA Olpesess-
IOTCH TaKke Cpenod MX o6pasoBaHus,
3aBUCHIICH OT CriocoboB POpPMUPOBaA-
HUSI OTBa/sa: C TMPUMEHEeHWeM THApoMe-
XaHU3aLMK (TMAPOOTBA/Ibl, XBOCTOXPa-
HW/IMILA) WM CYXOPOMHBIX MEXaHW3MOB
(«cyxue» otBasbl). HecMotps Ha MHoro-
obpasre BUIOB TeXHOTEeHHBIX I10po,
BCe OHU (QOPMUPVIOTCH, [MOAYMHSACH
OOLIMM 3aKOHaM, KOTOpble BhIpaXKaeT
cocrarnendas [0.M. u H.A. KyrenoBsbi-
MM CXeMa TexXHo/uToreHesa. [laHHas
CcXeMa oOTpaxaeT IIOoC/Ie0BaTe/IbHOCTh
dopMHpOBaHUs COCTaBa, COCTOSIHUS U
CBOVCTB T@XHOTEHHBIX [I0PO/ OTBA/IOB U
TMAPOOTBA/IOB C YUETOM IIPUPOAHBIX U
TEXHO/TOTMUYECKUX (PaKTOPOB.

AHa/M3 OrbITa 30HAWPOBAHHSA BHYT-
PEHHUX 30H THUAPOOTBA/IOB U XBOCTO-
XPaHW/HII BBIABHA/ HEOOXOAMMOCTh pas-
paboTKM HOBOTO THITA 30HAA — TpPexIa-
paMeTpHUYecKoro, obecreynBaolero
OIHOBPEMeHHOoe To/yyeHrne HHOpMa-
MM 06 H30LITOYHOM TIOPOBOM /IaB/Ie-
HUK P,, CONPOTUB/ICHNUN 3adaBIUBAHUIO
30HAa (MeHeTpauuWM) q; U COIPOTUB/Ie-
HUM BpallaTe/lbkHOMY cpe3y 7. KoHCT-
PYKLIMS 30HAa ITpeayCMaTpUBaeT BO3-
MOXHOCTb MCIIO/Ib30BaHUA KaK CTPYH-
HbIX, TaK M TEH30METPHUYECKHX AaT4u-
KOB.

Tpexnapamerpudeckuit 3oua MIT VY-
[VII'SC wmcnonb3oBasncss A8 HCCneno-
BaHMS OCHOBAaHMS CTpPYeHarpaB/IsioLIei
nam6bnl Hlatypckont [POC (1993 r.), Te-
nma ruapootBanoB «/lor IllamapoBckui»
MI'OKa (1995-1999 r.r.), «bepe3oBbiit
[lor, «banka YydumueBa» /MTOKa (c
1999 r.) U ocHOBaHMI OaMbO XBOCTO-
XpaHuuiia ¥ cyxux oTBazioB /II'OKa u
CI'OKa.

C 1995 r. npu nonerbix paboTax
WCTO/b3yeTcs  MOAU(UKALIMA  /1erKOM
30HAMPOBOYHOM  ycTaHOBKM  (/I3Y)
BHMMMK (aBTop KoHcTpykumu 1O.M.
Kyrernos). C nomomsio /13Y craHoBuTCH
BO3MOXKHBIM OIPOBOBaHUE TPYAHOAOC-
TYMHBIX T[WAPOOTBA/IBHBIX YYAaCTKOB C
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HecyIiier CriocoOHOCThIO Pron 2 0.013-
0.015 MI'a.

B KOMITIeKT TpexrnapaMeTprUyeckoro
30HIa TaKXKe BXOAUT OPUrMHA/IBHOE YCT-
POMCTBO COIMpPsiZKeHUs TMeHeTpoMeTpa U
KoMmrbioTepa. [las TpexmapaMeTrpuue-
ckoro 3oHaa B MITY B.H.3yem paspa-
6oTaHa IIporpaMMa aBTOMATHUECKOro
CUMTBIBAHMSA TMOKa3aHWM M HUX 06paboT-
KU B TO/IEBBIX YC/IOBUAX C BBIBOIOM I1O-
MYJeHHbIX AaHHBIX Ha AMCIIeN MopTa-
THBHOT'O KOMIIBIOTEPa.

KoMriziekc mokasartener, IOMyYeH-
HBIX TP T10/IeBBIX U 1abOpPaTOPHBIX UC-
C/leIoBaHMAX TEXHOTEHHBIX OT/IOXEHHH,
MO3BO/ISIET  BBIMO/IHUTh ~ MHMKEHePHO-
reo/IorTMyeckoe  pakioHHMpOBaHWE Ha-
MBIBHBIX TEPPUTOPHH. MaTepuasbl pai-
OHUPOBaHHWA, HapAAYy C WHXKEHepHO-
reo/IOrMUecKMMU KapTaMy U paspe3aMH,
BK/IIOUAIOT TaKXKe /S Pa3IN4HbIX IO
MotHocTH (hy) 1 cocTaBy 30H HAMBIBHO-
ro MaccHBa Tab/uLibl 3HAUEHHM BO Bpe-
MeHU ocaaok Sfh, , t) U OONYCTUMBIX
BHEIIHMX Harpy3oK Ha HaMbIBHOE OCHO-
Banve P,.(h, t). VIHxeHepHO-reonoru-
YyecKoe ParoHUPOBaHUE BBIMO/IHSICTCH C
LIe/Iblo  pellieHysl CIeAYIONIMX OCHOBHBIX
MPaKTUUYECKUX 3azad: TOBbIIIeHNs BMe-
CTUMOCTH COOPYKEeHHUsl MPU THAPaBIN-
YeCKOM VKIalKke CK/IaAMpYeMBIX Mare-
pyanoB; (OPMUPOBAHUA Ha TEPPHTO-
PUM  3allO/THEHHOTO TUAPOOTBA/a  «Cy-
XUX» OTBA/IOB; PEKY/IbTUBALIMM HaMbIB-
HBIX TePPUTOPHH.

BBhINosiHeHO MHXKEeHepHO-Teo/10ruuec-
KOe PparOHUPOBaHWE C/ICAYIOUINX OC-
HOBHBIX HaMbIBHBIX OOBEKTOB: Kysbacc
— rUapOOTBasibl «bekoBcKui» (paspes «ba-
yatckuip), «HoeoGauarckuir  (KpacHo-
Opoackuir), Ne 3 (paspes «Keapos-
cruip), «fOxupir (paspes  «Konmoro-
poBckuit — Captakw); KMA — ruapoort-
Ban «/lor IllamapoBckuir (MI'OK), rua-
pootBansl  «bBepesoBwitt  [lor, «banka
Uyduuerar, «banka Cypepr ([ITOK);
xBocToxpaHunuiie «basnka [lerpukoBa»
(CeBl'OK, Kpusbacc).
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B nocnennee mecstunetve (mocre
1999 r.) B naBopaTOpHBIX U IO/IEBbIX
HCCMeIOBaHUAX TEeXHOTeHHBIX OT/I0XKe-
HUM Ha oObekTax KMA mnpuHyMan yua-
cte PI'YI1 BCETMHIEO, kotopbiMm
ornpenensncs KOMIVIGKC BOAHO-(PU3U-
YeCKMX U MeXaHWYeCKUX T[loKasaTesei
OTXOIOB pyaooborailieHrs, HaMbIBHBIX
TPYHTOB  TWAPOOTBA/IOB, recyaHo-
[/TMHUCTHIX OT/IOXKEHWM OCHOBAaHMI XBO-
croxpanuauit /II'OKa u CI'OKa u rua-
POOTBa/la, a TakKke OCHOBaHMS U Tena
otBana MenoBbix nopoa CI'OKa. I'poit-
aeHo okorto 1000 .M. 30HAMPOBOYHBIX
CKBaKMH C TTOMOIIBIO CTaHLIMK TeHeTpa-
tioHHoro kapotaxa CITK-T.

CoBpeMeHHasi  TeHeTpaLMOHHO-Ka-
POTaxkHas CTaHLIMS ITpeACTaBIseT COBoM
B/IAB/MBAIOINEe YCTPOMCTBO Ha TpaHC-
MOPTHOM 6aze BBICOKOM MPOXOAUMOCTU
Y anrapaTypHbIX KOMITIEKC, COCTOSIIMIMI
U3 U3MEepPUTE/IbHOTO 30HAa, MpPUEeMO-
repenaoliero YCTPONCTBa M IO/ICBOTO
BBIUMC/IUTE/IBHOTO KOMIT/ICKCa.

B pesynbraTe MosieBbIX HWCIBITAHUMN
TOPHBIX TIOPO/ ONpeaendioT: YAensHoe
COMPOTHB/ICHHE TOPO/Abl HAKOHEUHHKY
3oHaa - R, MIla; yaensHoe TpeHue ro-
poabl TI0 GOKOBOM TMOBEPXHOCTU 30HAa
— T, MI'la; o6beMHYI0 BIaKHOCTH TTOPO-
bl HEMTPOH-HENTPOHHBIM KapoTazKeM -
(HHK) Wogs, B n0058X eayHMLBI; I/IOT-
HOCTb ITOPO/Ibl FaMMa-TaMMa KapoTazkeM
(TK) p, /M eCTeCTBeHHYIO paauoak-
THBHOCTb TOPOAbl TaMMa-KapoTaeM
(I'K) - I, MgP/u4; oaHOpOoAHOCTb TOPHBIX
rnopoa, ucxoas us 3HaueHud R, T, I;
Bua nopona o otHommenuio R/T u 3Ha-
yeHus |; KoAMUeCTBeHHYIO OLIGHKY Me-
XaHUUECKUX, (PUABTPALIMOHHBIX, TIPO-
CA/IOUHBIX, (PUBMUECKUX XapaKTepu-
CTHK TIOPO/I.

3anvich vHpOPMalMK TIPU TIPpOBe/Ie-
HHM HCTIBITAaHUP OCYIIeCTB/ISeTCHd CHH-
XPOHHO, M0 Mepe BAaBIMBaHHA 30Ha, C
MOMOIIIBIO AaTyMKa raybuHsl. C nomo-
IO MEeHeTPallMIOHHOTO KapoTaxka YTou-
HeHbl TMPOYHOCTHBIE U AedPOPMaLIMOH-



Hble XapPaKTePUCTHKU TEXHOTEHHBIX OT-
7TIO}KeHWN U UX OCHOBaHUM.
["'eosronornyeckoe obecrieyeHue
TMAPOMEXaHU3UPOBAHHOM — paspaboTKU
TEeXHOTEHHBIX MECTOPOXKICHHH XBOCTO-
KPaHW/HMII BK/IOYACT: TeO/IOr0-TeXHO-
MOrMUYECKYIO IMAarHOCTHKY OTXOAOB 060-
raieHus; reo/10ro-TeXHO/IOTHUeCKOe
KapTHPOBaHUe OOBEKTOB C BblIC/ICHUEM
Y4aCTKOB CO CTATHMCTHYECKH OAHOPO-
HbIM pacrpeneneHreM TO/e3HbIX KOM-
MMOHEHTOB; OLIGHKY BO3MOMKHOCTH [pPU-
MeHeHUsl 3eMCHapsAI0B WU TMAPOMOHH-
TOPHO-3eM/IECOCHBIX KOMII/ICKCOB; OKOH-
TYpHBaHWE TpaHHLl XBOCTOXPAHW/IMIIL,
MIPUTOAHBIX 7151 OTPaGOTKU TMapoMexa-
HM3HMPOBAHHBIM CIIOCOOOM; BblAe/IeHHe
re0/10ro-TEXHO/IOTMUECKUX 30H C Y4eTOM
Lie/IeBOM HarlpaB/IeHHOCTH TepepaboTKu
M 9KO/IOTHUeCKH 6e30TacHOTO CK/aIu-
POBaHUs BTOPHUHBIX XBOCTOB oboraiiie-
HUSI; M3y4YeHHe COCTaBa M CBOMCTB XBO-
CTOB C LIe/IbI0 MCK/IOUCHHS HMX BO3MOXK-
HOT'O BPe/IHOT'O BO3eUCTBUS.
AsapuiiHoe xBoctoxpaHuuie Ore-
Heropckoro 'OKa pacrionoxeHo B 10X-
Hol rybe Konosepa. Ero mmomanbs -
320.4 ra, B TOM uMcrie T7I0IaAb CAMOIo
XBOCTOXpaHW/MIa — 253,  aKKyMy/as-
LMoHoro 6acceina-nipyaa — 60.2, nam-
Obl- 7.2 ra. AHanu3 pe3ynbTaToB OIMPo-
GoBaHHs OOBEKTa [OKasblBaeT, UTO B
PYAHOM 4YacTW XBOCTOB Ipeob/1aaaioT
CBOOO/HBIE 3epHa reMaTHTa ¥ MarHeTH-
Ta KPYITHOCTBbIO, O/IAaroNpUATHOM A/s
obGoratieHuss. CpeaHsis TZIOTHOCTh XBO-
ctoB — 3.4, ecrecTBeHHas IVIOTHOCTb
(npu BnaxHoctt 8 %) — 1.8 r/cm. Co-
nepxkaHve OOIlIero xesnesa B XBOCTax
(Feogm) — 17.5 + 20.5%, MarHetutoBOro
- 7.0 =+ 7.8%, rematuroBoro — 6.8 =+
9.8%. CpenHsist MOIHOCTG 3anexu 4.3 M.
Cneumanvcramy MITY u npoekTHot
KOHTOPBI  «QHEeproruapoMexaHU3allsy
MOArOTOB/IeH pPabouril IIPOEeKT paspa-
OOTKM /1eXKa/lblX XBOCTOB aBapHMHOIO
xBocToxpanuvinia OAO «O/TKOH» ¢
HCIOMb30BAHMEM  3/IGKTPUYECKOTO  3eM-

CHapsiZla ¥ UX TMAPAB/INYECKOTrO TPaHC-
MOPTUPOBaHUs K oboratutensHon dab-
puke Oneneropckoro ['OKa. B kauect-
Be OCHOBHOTO OGOPYAOBaHHA TMPHUHAT
3emcHapsa 200-50 BK ¢ mpowusBoaun-
TensHOCTRIO TI0 Boze 1500 M°/4 u Ha-
ropoM 73 M. IpenycmarpuBaetcs rpu
paboTe 3eMcHapsiia MpHUMeHeHHe BOIOo-
obopota. [las BOCMOMHEHUs TOTepb
M7IaHUPYETCA HCTIONb30BaTh eCTeCTBeH-
Hble Y MPOMBIII/IGHHbIE CTOKH.

0)yiS4y THAPOMexaHU3UPOBAHHOM
pa3paboTKU aBapUMHOTO XBOCTOXPAHH-
muma Oneneropckoro 'OKa u texHomo-
TMUecKre pellleHusl MO ero 3KCryaTa-
LIMM KaK CH/IbHO OGBOAHEHHOrO TeXHO-
IeHHOIO MeCTOPOXK/IEeHHs BIIO/IHE ITPU-
MEHUMBI K YC/IOBUSIM Be/eHHsl 100bIY-
HbIX PaboT B OBBOAHEHHOM YacTH XBO-
croxpanunrima Koraopckoro 'OKa u
ApYrux 06HeKTOB-aHA/IOTOB.

Bonpockl ganbHeriiero  HapalvBa-
HUSl HaMBIBHBIX TMIPOTEXHHUUECKHX CO-
OPY:KeHHH pacCMaTpHBa/IMCh MMPHUMEHH-
Te/IbHO K YC/IOBUSIM XBOCTOXPAHMW/IMIIL
OAO «O/IKOH», xBocTOXpaHW/IMIIa
YnaunvHckoro 'OKa AK «A/TPOCAv,
XBOCTOXpaHu/uiia 1 ruapootBaia OAO
«Tebeantckuii [ OKb».

[IpuMeHHTeIBHO K YCIOBUSAM AEKCT-
ByIOIIero xBocroxpanuuiia OneHerop-
ckoro 'OKa (OAO «O/IKOH») MITY
COBMECTHO C IIPOEKTHOM KOHTOPOU
«d'uapomexmnpoek™ BoimonHua B 2001 r.
MPOEKT 3arlO/IHeHUsi 3TOr0  THUAPOCO-
opyxkenus Ha repuoa ao 2015 r. Tpo-
eKT IpeaycMaTpUBaeT HCIONb30BaHHe
Mpy AasbHerneM (QopMHUPOBaHUN XBO-
CTOXpaHu/Mila padpaboraHHoro MITY
criocoba BO3Be/IeHHs HaMbIBHOTO OCHO-
BaHHSA, COT/IaCHO KOTOPOMY B HAMBbIBHOM
MacCHBe CO3[aloTC C TMpUMeHeHHeM
OCHOBHOTO T@XHO/IOTHUECKOro  0B0opy-
[IOBaHUS JApeHaxkHble 3/IeMEHThl U3
KPYIMHO3EPHUCTBIX OTXOIOB  (XBOCTOB)
pyaooboramennda. [las  obocHOBaHHSA
pellieHuit 1o HaMbIBY U IapaMeTpoB OT-
KOCOB 7aMb Obl/1 MpoOBeeH KOMITIEKC
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onpeneneHut  PUMKO-MEXaHUUECKUX
CBOWMCTB M MHHEpa/IbHOrO COCTaBa Ha-
MBIBHBIX OT/IOXKeHui. C TOMOIIbI0 Ha-
MBITOM BO BHYTpPEHHEH 30He XBOCTOXPa-
HU/MINA AaMObl TIPOBOAMUTCS Pa3aesieHue
XKBOCTOXPAHW/IMIIIA Ha TPU 4acTH (Cek-
LMM), [Be W3 KOTOPBIX MCITO/b3YIOTCH
Q711 CKIAIMPOBaHMsl XBOCTOB, @ TPEThs —
B KaueCTBe [pyaKa-OTCToMHMKa. [lo
PaspaboTKU ITPOEKTa B 3UMHMI IepHO
OTMeYa/lMCh 3HAUMTe/IbHOe I[TpoMep3a-
HHe TI/1s2Ka HaMblBa U Pe3Koe COKpalile-
HHe M/IoMaau MpyaKa, YTo MPHUBOANIO K
CephbesHbIM 3aTPYAHEHHSIM C OBOPOTHBIM
BOZIOCHabKeHHeM.

BHenpeHue CeKILMOHHOIO HaMbiBa
MO3BO/IIeT YMEHbIIUTh IIbl/ICHUE T/1s-
Kel, OCYIIEeCTB/ATh [03TarHoe Ioce-
Ayiolllee WCIMO/Mb30BaHUEe HaMBITBIX OT-
noXeHut (HampuMep, aA71s TIPOU3BOA-
CTBa CTpPOMMAaTepHa/ioB) W PEKY/IbTH-
BalIMIO OT/AE/bHBIX YUACTKOB XBOCTO-
XpaHW/MIIa ellle BO BpeMs 3KCIiIyaTa-
LIMH.

B 2003 r. MITY coBMecTHO € Ipo-
@KTHOM KOHTOPOH «[ MAPOMEXIIPOeK™ U
OO0 HII® «KapGoH» BbIIOMHEHI
MPeArNpPOEKTHbIE MPOPabOTKU 0 3KO7I0-
rMuecky 6e30rnacHOM TeXHO/IOTHUU [1allb-
Heriero (OpPMHUPOBAHUS 3aKOHCEPBU-
POBaHHOTO  XBOCTOXpaHW/MIla Yaau-
HuHckoro 'OKa AK «A/TPOCA» Ha pyu.
Hogeili, mpeaycMaTpuBaionive cernek-
THUBHYIO YKIA[KYy U YaCTUUHYIO BTOPHU-
HYIO TepepaboTKy XBOCTOB. JTH IIPO-
paboTKM  06ecCrieurBaloT  3KOHOMHUIO
BO/IHO-3eMe/TbHBIX PEeCypCoB 3a CYeT HC-
K/AIOYeHHUs HapyllleHWs 3eMeslb HOBBIM
XBOCTOXPAHH/IHIIIEM U  HCTOMNb30BaHUs
Mo//IeKallliX YTUAN3ALIMK CTOKOB B Tex-
HO/IOTUYEeCKOM Tpoliecce PeKOHCTPYK-
LIMX XBOCTOXpaHW/MIIa Ha pyd. HoBbii,
a Takke CYIIeCTBYIOIIEN Ha HeM CHUCTe-
Mbl BO3BpaTa OOOPOTHOM BOAbL. YcTa-
HOB/IeHbl OOBEMBbI Y TapaMeTpbl HaMbIB-
HBIX COOPYKEHWH, AOTO/IHMTe/IbHO pas-
MelllaeMbIX B Mpezenax KOHTYPOB XBO-
croxpaHuuiia. PasMmerieHue B 3THX CO-
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(c yueToM pPery/IbTHRALIMOHHO-TI/IAHUPO-
BOYHBIX O0OBEMOB) obecrieurBaeT YBe/Iu-
YyeHHe CpOKa 3KCIIyaTalMKh XBOCTOXpa-
uumvma Ha 10-15 ner. Braromaps co-
KpallleHUIO AanbHOCTH TMAPOTPAHCIIOP-
Ta, [OCTHUraeTcsi 3KOHOMHS 3SHeprope-
CYypCcoB (MIpyMepHO B 2 pasa) 1Mo cpas-
HEHHUIO C CYLIeCTBYIOLIeN CXeMOH.

[lo sananumio /leGemunckoro 'OKa B
MITY npoBoasTcs HHKeHepHO-Teo/10-
rMYeckrMe HCCIeOBaHUsl  HaMbIBHOTO
MaccuBa 3arosiHeHHoro K 1988 r. rua-
pootBana «banka Yyduuera»r. YcraHoB-
fleHa TIPUHLIMITHA/IbHAS —BO3MOMXKHOCTb
HapalIMBaHUS 3TOrO COOPYKEHUs TpU-
MepHo Ha 30 M M pasMelleHust A0TO/I-
HUTe/bHOTO  OoObeMa  THMAPOBCKPHIIIU
(MpenMyIIeCTBEHHO  Me/IOBBbIX  [IOPO/I)
okoro 60 mau. M>.

B 2008 r. /leGeantckum ['OKom u
MITY paspaboTaHbl MepOIpUATUS 10
MOBBIILIEHUIO BMECTHMOCTH XBOCTOXPa-
HU/IMIA U TUAPOOTBana 6o7ee yeM Ha
350 MaH.M® 3a CUeT M3MeHeHHs KOHCT-
PYKLMY OTKOCHBIX COOPYIKEHHH M HUC-
[I0/1b30BaHUs CKa/lbHOM BCKPBILIM TIPU
OPMUPOBAHUM OTPaKAAIOMINX AaMb.

Ha kadpenpe reonorun MITY pas-
paboTaHa MNporpaMMa OMNEPaTUBHOIO
omnpeneneHuss KoadpyliMeHTa 3araca
YCTOMUYMBOCTH B 3aBHCHMOCTH OT H3Me-
PEHHOTO AaB/IeHUs BObI [10 BEPOSTHBIM
[MOBEPXHOCTAM CKO/bKeHusA. [Iporpam-
Ma MO3BO/IfeT MOC/Ae BBOAA AaThl M3Me-
peHuit U BbiGOpa (pakizia C AaHHBIMU O
reoMeTpyuM M Marepuasie namb U rpa-
AYHPOBOUHBIMU XapPaKTEPUCTHKAaMK AaT-
YKUKOB IMPOM3BOAMUTL PacyeT MO/T0XKeHMUs
[IeTIPEeCCHOHHOM KPUBOM M aBTOMaTHue-
CKU BBIOUPATb /IMHHIO CKO/BXKEHUS C
HauMeHBIIMM KO3 (PULIMEeHTOM 3artaca
YCTOMUYMBOCTH. Pacuer ycronunBocTu
naMO BBITIO/THAETCS MeToAaMM  anres-
PanyecKoro CYMMHPOBAaHUS W MHOTO-
Yro/IbHHKa CH/.

B cBsi3u ¢ pasBUTHEM COTOBOM CBSI3H
U yrelieBieHreM oOOpPYIOBaHHSA B Ha-



cTosilllee BpeMs BGO/blIoe pPacnpocTpa-
HeHYe TIONYUW/IM YCTPOMCTBA KOHTPO/IS
3a yaa/leHHbIMU OObeKTaMH U YIlpaB/ie-
HHSI MU uepe3 COTOBYIO CBf3b CTaHaap-
Ta GSM B HeckonbKux pexnMax (GPRS,
SMS u T.4.). [las ynasneHHOro KOHTPO/IS
33 COCTOSHMEM HaMbIBHBIX  IIIOTMH
rpe/viaraeTcsi  YCTPOMCTBO, paspabo-
TaHHOe coTpyaHrKamMu HI1P «Kapbown»
M YCOBEpILIEHCTBOBAaHHOE CIleliMa/iMCTa-
mu MITVY u [lebeantckoro 'OKa. Ycr-
POVICTBO 0ObecrieurBaeT OIepPaTUBHbIM
KOHTPO/b 3a THAPOCTAaTUYECKUM /aB/ie-
HUMeM B Te/e OrpaJalollrx aaMb Ha-
MBIBHEIX COOPYKEHHH W MU3OBITOUHBIM
[aB/IeHeM B TOPOBOM BOZe TOHKOINC-
MePCHBIX OT/IOKEHHH HaMbIBHBIX MacCU-
BOB. [IpM [AOCTHMRKEHUM KPUTHUECKHX
3HAUeHWH [aBAeHUs IpeaycMaTprBaeT-
ca Tepesaya aBapUMHOIO CUrHazla Ha
[IpHYeMHOEe YCTPOKCTBO.

B cBasu ¢ nedyumrom 3semens ans
pa3MellieHUsi OTBA/IOB TEePPUTOPUU He-
KOTOPbIX HAMBIBHBIX COOPYXKEHHH B
Kysbacce MCMonb3yioTcs oA OTBa/IbHbIC
coopyxenus. Peanusaiivs storo Mepo-
npusaTHs obecrieurBaeT: - COKpalleHre
M7I0laZIell  3eMe/IbHOrO  OTBOAa; - CO-
KpalleHre, Kak [PaBW/IO, Aa/lbHOCTH
TPAHCHOPTHPOBKK BCKPBINIHBLIX I10-
poa; - YCKOpeHHe CPOKOB PEeKY/AbTH-
BallMM TUAPOOTBasa, TakK Kak 0e3
[AHHOTO MEPOIIPHUATHUS ero I0Bepx-
HOCTb A/IATe/bHOE BpeMs HeaoCTYIIHa
ansi o6opyaoBaHus. OCAOKHAIOINM 00-
CTOSITe/IbCTBOM BeZeHHsl OTBa/IbHBIX pa-
60T Ha IMOBEPXHOCTH THAPOOTBa/a sB-
aseTcs pasBUTHe AedopMalivii OTKOCOB
MepBOro OTBA/IbHOTO spyca K3-3a HHU3-
KO Hecyllel CrIoCOGHOCTH HAaMbIBHBIX
ropod.

O60cHOBaHUIO TeXHO/TOTMUECKUX
CXeM BelleHHsl OTBa/lbHBIX pPaboT Ha
THAPOOTBa/IaX TMPeIeCcTBYIOT —AeTallb-
Hble HHXeHEepHO-Teo/I0rMYecKre Hccre-
[IOBaHMsI, KOTOPbIE BK/IOYAIOT: 1) M3yue-
HHe COCTaBa, COCTOSIHMSL W CBOWCTB I1O-
PO OTBAZIOB, TMAPOOTBA/IOB M UX OCHO-

BaHMI; 2) MPOrHO3 PasBUTUS B HaMbIB-
HBIX MacCCHMBax TMAPOreOMexaHUUeCKux
[POLIECCOB U siBreHuil; 3) o6oCHOBa-
HHUe TMapaMeTpPOB OTBA/IOB C YYETOM
Pa3BUBAIOIIMXCS B MacCHUBaX THAPO-
reoMexaHU4yeCKUX MPOLIECCOB.

[TpyMeHHTeIBHO K  TMAPOOTBA/IAM
Kysbacca 0OGOCHOBaHBI TpU OCHOBHBIC
CXeMbl OTBa/I00OPa30BaHUsl, BK/IOYAIO-
mMe paboTy Ha OTBaze C/eAyiolero
TEeXHO/IOTMYeCKOro obopyaoBaHusi: 1)
aBTOMOOW/Ib U Oyrba0o3ep; 2) AparaaiH U
JKeNe3HOMOPOXKHBIM TPAHCIIOPT; 3) Mex-
orata W Ke/le3HOMOPOKHBIA  TpaHC-
TIOPT.

[Ipy mprMeHeHWM Mex/IoraT Ha «Cy-
XHX» OTBa/laX, OTChIMTA@MbIX Ha MMAPOOT-
Ba/lax, MCIIO/B3YIOTC pa3paboTaHHbIe
PeKoMeH/IaluM, TMpeAoTBpallaolive I1o-
MaZaHre SKCKaBaTOPOB B TMPHU3MY BO3-
MOZKHOTO OTO/I3aHUA 3a CYeT YaCTUYHOM
[epesKCKaBallid  OTBa/lbHBEIX Macc U3
paHee OTCHIMAHHOM 3aXOAKU 71 CO3/a-
HUs1 6e30MacHOM TPACChl MepeBHUKEHH s
OTBa/TbHOTO MeXaHK3Ma — MeX/I0oMarThl.

B Kyabacce Ha 6onee yem 40 o6b-
eKTOB B Pas/iMUHOE BpeMs BeuChb U B
HACTOSIIIMIT MOMEHT BpeMeHU BeayTcs
OTBasibHble PaboThl. Tak, Ha OAHOM K3
KpYIMHeMmmx ruapootsazioB  Kysbacca
(«Carap/bIKCRUIP), T/IOMAaab KOTOPOTo
Ha MOMEHT OKOHYaHuWs HambiBa B 1975
rony cocraBuia 600 ra, HauuHas C
1976 rona ynoxeHo Gonee 250 maH.M>
BCKPBIIHBIX Mopoa. B okoHYaTe/nsHOM
BU/IC 3/1eCb PEKOMEH/IOBAaHO Pa3MecTHTh
otBazibl BeicOTOM 150 M. M eMKOCThIO
okono 600 man. M°. B 2008 roay sa-
BepllleH HaMblB TMAPOOTBa/la Ha peke
Enanneii Hapeik  paspesa «Tanaun-
ckuir. Ero mnuomazns pekoMeHayeTcs
HCIO/Tb30BaATh T1O/1 OTBA/BI «CYXHX» TI0-
poa Beicotort 10 80 metpos. [Ipruem ux
OTCBIMNKY TVIAHUPYETCH OCYLIeCTBUTb 3a
6-10 ner. Ha pa3spesze «Capraku» oTBa-
bl OTCHIMAIOTCS Ha TMAPOOTBa/, Cop-
MMPOBAHHBIM B BHIPAGOTAHHOM IPO-
cTpatcTBe ractoB NeNe 1-2 mipu Mot
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HOCTM HAaMBIBHBIX [/IMHUCTBIX OT/IOKe-
Huit 10 90 M. TexHunueckoe npeanoxe-
HHe II0 HCMO/Ib30BaHUIO TMAPOOTBA/IOB
04 OTBa/Ibl «CYXHX» MOPOA TO3BO/SET
YBE/IMUNTh OTBa/IOEMKOCTb TEPPUTOPUIA
¢ 0,1 10 0,3-1,0 man. m°/ra.

C wuenblo MNOAYYEeHUS MCXOAHBIX
[aHHBIX A48 OOOCHOBaHMWSA pasMele-
HUSI OTBa/IbHBIX HAChIIeNl Ha TepPPUTO-
pur ruapooTtBana «bepesoBeitt [lor»
no 3samanuio OAO «/lebeanHcKunt
['OK» B 1999-2006 rr. BBIMOMHAMIOCH
KOMII/IEGKCHOE 30HAMPOBaHHE HaMbIB-
HOro MaccuBa ruapooTBana «bBepeso-
Boir [lor Ha nomaaun okono 750 ra.
PesynbraThl 30HAMPOBAHUA MCITONB30-
BaHMUA /18 pacueTa CTeleHW YM/IoT-
HEeHUs OCTATOUHBIX OCAaZOK M OIyC-
TUMBIX Harpy30K Ha HAMbIBHOM MacCHB
Pa3/IMUHON MOIIHOCTH B Ipesie/iax BHYT-
PEeHHUX 30H TMAPOOTBa/Ia. SOHANPOBaHHUE
[OTIO/HSA/IOCh  MHCTPYMEHTA/IbHBIMK ~ Ha-
OMmoAeHUAMU TO MPOAOC/IBHOMY U TIOre-
peuHbIM TPOWIAM 71 OIpe/e/IeHHs
OCaZIoK MaccHBa MOIIHOCTHIO 10 75 M.
YcTaHoBMeHa Hecyiasi CriocCOBHOCTh Ha-
MBIBHOIO MacCHBa M YTOYHEHBI XapaKTe-
PHCTHKH CXKHMaeMOCTH TeXHOTEHHBIX OT-
MOXKeHVH. YCTaHOB/IeHa BO3MOMXKHOCTb
dopMHPOBaHKS ABYXBAPYCHOTO OTBa/la
CKa/lbHBIX TOPOA (BbICOTa HHXKHEro u
BEpXHEro ApycoB cOOTBeTcTBeHHO 10
1 15 M) ¢ ycTpOCTBOM ABYX OTBa/IbHBIX
TYMMKOB B Mpenenax cekuvu. Obuias
MpueMHas CIMOCOOHOCTb TYIHMKOB CO-
CTaBasieT OKO/O 3 MAH. M B IO/

Peanuzaumsa paspabOTaHHBIX PEKO-
MeHaaLni obecreyrBaeT pasMelleHre
okono 30 maH. M® pHIX/IO# BCKpBILM
6onee 100 mMaH. M° CKalbHBIX MOPOA
Ha HaMBIBHBIX oOcHOBaHusx. OTBaro-
oOpasoBaHWe B YC/IOBUAX OIOMN3HEBbIX
nedopMaLvil HeIONYCTUMO B CBSI3U CO
crieurUKOM  PaCIONIOKEHNUsT TUAPO-
otBazioB Ne 1 u «bepesoBbiit /Tom.

CHUXeHYe TexXHOTeHHOM Harpysku
HaMBIBHBIX MAacCCHBOB Ha OKpYXKalo-
VIO Cpeay AOCTUraeTcs npu  (PYHK-
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LIMOHUPOBAHUM OOGBEAMHEHHOTO TU-
POOTBa/IbHO-XBOCTOBOIO  XO3SMCTBa,
co3/MaHue KOTOPOro OBOCHOBAHO MC-
C/leflOBaHUSAMU M IIPOEKTHBIMU IIPO-
pabotkamu uHctutyToM BUWOI'EM,
HHWKWKMA, Llentporunpopyaa, Ykp-
TMAPONPOEKT, IMPOEKTHOM OpraHusa-
umy «[ MapoMexmnpoeKT».

[IBa BepxOBBIX OTCEKa Ha TMAPOOT-
Basle «banka YydrueBa» 3aHATHI 01
CK/IaApOBaHUe TUAPOBCKPBILMN Kapb-
epa, OCTa/lbHble OTBe/leHbl A/ CKAaaU-
poBaHus XBocToB /le6eauHckoro ['O-
Ka u kom6GuHata «<KMApyna». O6beau-
HEHHOE TMAPOOTBA/ILHO-XBOCTOBOE XO-
3fAMCTBO OBIIO CO34@HO C Lie/blo pa-
LIMOHA&/IBHOTO CK/IaAMPOBaHUA XBOCTOB
M CHUXKeHUs 6e3BO3BpaTHBIX I10Tepb
BOAbl M3 XBOCTOXPAHW/MINA, /1 Yero
Obi1 pa3paboTaH METOA MOCEKLIMOHHO-
o 3aro/IHEHHs XBOCTOXPAHW/IMIIA C
obbenrHeHeM  ITPY/I0B-OCBeT/IUTe /e
TMAPOOTBaZla U XBOCTOXpaHWvia. Ha
XBOCTOXpaHU/IWIIle CO3laHa eavHasd
cructeMa OOOPOTHOrO BOAOCHAbKeHHs
Kak a1 pabprK oboraieHus U OKOM-
KOBaHUS, Tak U /151 TUAPOBCKPBIIIHIX
pabor B Kapbepe. [las BOCIO/MHEHUA
6e3BO3BPATHBIX MOTEPhb B 3TOM CHCTeMe
[71s1 TIOATTUTKY UCTIO/B3YIOTCS MaxTHBIC
BOIbI [IPEeHa*kHOTO KOMIIZIeKCa Kaphbe-
pa /IT'OKa. HapammBaHve ruapoco-
opyxeHuit a0 otMeTKu Bbimie 230 M
MOBHIIAeT PO/b THAPOTreoMexaHHue-
CKOTO MOHMTOpPHHIA M TpebyeT cryiie-
HUA HabmoaaTe/bHOM ceTH Mpu obec-
MeueHur HalAeXkHOCTH U OlepaTHUBHO-
CTU KOHTPO/IsL.

Hapsiay ¢ oTMeueHHbIMU Bhillle Mpe-
HMMVIIECTBAMU CO3/1aHUs 06beAMHEeHHOTo
OTBa/TbHO-XBOCTOBOT'O X035MCTBa Ha [le-
GeautckoM ['OKe Takke HakorieH
OIBIT TIbI/ICNIOAAB/IGHUS Ha XBOCTOXpa-
HU/IMIIAX [1YTeM 3aKPbITHA  [IBI/ISIIINX
T/1s2Kelt 3KpaHaMy M3 eCTeCTBEeHHBIX Ma-
TepHasioB (HaMBIBHBIX T/IMHUCTO-ME/IO-
BbIX TPYHTOB). Ha perynbTrBHpOBaHHOM
yJacTKe XBOCToxpaHunviia [lebGeauH-



ckoro 'OKa B 2000-2003 rr. MITY
MIPOBO/IM/HCH 3KO/IOrO-TEOXUMUYECKHe
WCC/leloBaHUsl HAHECeHHOTO [10YBeH-
HO-PaCTHUTENBHOTO C/10sl, CYI/UHHCTO-
Me/10-BbIX 3KPaHOB U OTXOOB PYIO-
oboralieHus.

Ob6ecrieueHrio YCTOMUMBOCTH  OT-
paxaallMX AaM6 1 IbI/ICNOAABICHUIO
B TIPUOTKOCHBIX 30HAxX CIMOCOOCTBYET
TaKXKe OTChINKa AaMb M3 MOPOA CKallb-
Hott BCKphbimK. OripeaeneHsl  OMNTH-
Ma/sbHble TapaMeTpbl CKa/lbHbIX aaMO
IIPY UX OTCHINKE 10 BLICOTH 60 M mpu
HapalllBaHHUH XBOCTOXPaHU/IHILA
[I'OKa.

3aK/modeHHe

1. HambiBHbIE TeXHOT@HHbIe MaCCHBbBI
(HTM) cnaraioT ropHOTeXHHYECKHe CO-
OpYXKeHHs — TUAPOOTBa/lbl M XBOCTO-
XPaHW/MIIA, KOTOPhIX Ha TePPUTOPHU
Poccun yrnoxeHo okorno 5 mapa. m° ot-
X0ZI0B oforallleHust Mo/e3HbIX HCKoIae-
MbIX 1 Gonee 1.5 MaApa. M° BCKpBILHBIX
ropoa. OCHOBHBIE HaIlpaB/IeHUs Pa3BU-
THA U TMOC/IeAYIONIero MCIoAb30BaHUS
HTM: 1) paspabotka (mpeumyiiiecTBeH-
HO T'MApPOMEXaHH3WpOBaHHas) Kak o00-
BOHEHHBIX TEXHOTEHHBIX MeCTOpOXKie-
HUI; 2) Tocneayioliee HapaliMBaHUe
HaMBIBHBIX TOPHO-TEXHHUUECKUX COOPY-
KeHUi; 3) peRynbTUBALMS /718 CeNbCKO-
U [1eCO-XO3AMCTBEeHHBbIX Lle/led WU
cTpoutensctea; 4) dopmupoBaHUe Ccy-
XUX OTBa/IOB Ha HAaMBIBHBIX OCHOBAHUSX;
5) cosmanHve o6bearHEeHHBIX THAPOOT-
Ba/IbHO-XBOCTOBBIX XO3fMCTB; 6) (hyHK-
uroHupoBaHue HTM B cocraBe crox-
HBIX TIPUPOAHO-TEXHOTEHHBIX CUCTEM.

2. Nsyuenrie HTM BeinonHsoTcs ¢
60-x romoB MPOLIIOrO CTOMETUS CO-
TPYaAHUKaMU Kadpeapbl reosnorud MI'U -
MITY wu nabopatopuu rMApPOreo/0ruu
v skonorui BHVMHW npumenurensHo K
ruapootBaiam KMA, Kysbacca u Kan-
CKO-AUMHCKOTO  YronbHOro GaccerHa,
XBOCTOXpaHuAuIaM BszeMckoro mnecua-
HO-TpaBuiiHoro, [leGeavHckoro, Mu-
xamnoBckoro, OneHeropckoro u Ynau-

Hexckoro ['OKoB, yrieoGoratutenbHbIX
dabpuk Poccun u Ykpaunbl U apyrux
HaMbIBHBIX OOBEKTOB Pa3/IMUHOTO Ha-
3HaUYEeHMH.

3. PaspaboTaHbl cHCTEMBI Ieo1oro-
MapkKiieraeckoro obecrieuenus ¢op-
MHUPOBaHUS M  (PYHKLUMOHUPOBAHUSA
HTM, Bkaoualolive MeTOAWUKH UX WH-

2KEeHEepPHO-Ireo/1I0orn4ecKkoro, ruaporeo-
/IOTNUYECKOTIO, MapKIHeI;IﬂepCKOFO 14
reo/10ro-aKo/10ru4eckoro N3y4yeHud,

060CHOBaHUsA TapaMeTPOB HaMbIBHBIX
COOPYXKEHUN M TexXHO/IOTMW HUX Jdallb-
Helllero ocBoeHus. | eOMOHUTOPUHT
M03BO/SAeT OTepaTUBHO IOMYYaThb WH-
dopMalMio O COCTOSIHMM HaMbIBHOTO
MaccuBa M OTKOCHBIX COOPYKEHHH, Ha
OCHOBaHUM KOTOPOM OCYILeCTB/AISeTC S
BBIOOP criocoba TMOBBIIEHNUS YCTONUM-
BOCTH OTpaxaalonmx aamb, yBenude-
HUSI BMECTUMOCTU COOPYXKEHHs, YCKO-
peHus BoaooGopoTa M TMPUHUMAIOTCS
pellieHrsi Mo Aa/lbHeHIeMy HCIIOMb30-
BaHMIO HAMBIBHBIX COOPYXKEHUI U
CHMKEHUIO WX HeraTWBHOTO B/MUSHUSA
Ha 3KO/IOTHYeCKYl0 OOCTaHOBKY B pe-
THOHe.

4. YcraHOoBeHbl 3aKOHOMEPHOCTH
dopmupoBanus HTM, nosoasiomnme
pelllaTh pasInyHbie TOPHO-TeXHHUUECKHe
3adaur Mo Ux ocBoeHuio. IlpennoxeHa
cXeMa TexXHO/MTOreHesa, OTpaKarollast
BAMSHWE Pas/INMUHbIX BUIOB WHKEHep-
HOM [eATenbHOCTU Ha (POpMHpPOBaHUE
COCTaBa, COCTOSIHUS U CBOMCTB IOPOA
OTBa/IOB M TMAPOOTBA/IOB. BhIrnonHeHo
HHKeHepPHO-Teo/IoTMUecKoe  pParoHHPO-
BaHre HTM mno cocraBy noposa, Hecy-
mei criocobHoctv P,, U ocaakaM S
PA3/IMYHBIX 30H HAMBIBHBIX TOPHOTEXHH-
YeCKHX COOPYKeHWM Ha 3aJaHHbIA MO-
MEHT BpeMeHH.

5. BuinonHeHre 3KO/IOro-reoxXuMH-
YEeCKUX HCC/Ie0BAaHUM XBOCTOXPAHH/IHIIL
MO3BO/ISICT TO/TYYaTh MCXOAHYIO MHOP-
MallMio 775 OLIeHKH HX KaK TeXHOreH-
HBIX MECTOPOXKACHUI PYAHO-MHUHepaslb-
HOTO Chbipbsl, OIfpeaesneHus TropsaaKa
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PaspaboTKU 3TUX MECTOPOXKAGHUN U
3pPeKTHBHOCTH MepoNpHUATHH 0 pe-
KY/IETUBALIMM HAaMbIBHBIX MACCHUBOB.

6. O6OOCHOBaHO U OCYIIECTB/ICHO
pa3MeliieHr e Ha HaMbIBHBIX OCHOBaHUSAX
CyXux OTBazioB B oObeme cBbime 0.5
MApa.M® s o6beKToB yrombHoi (Kys-
Gacc) u xenesopyaHort (KMA) rpoMebii-
neHHOCTH. TexHHUecKoe Mpe/riokeHue
MO HWCMOMBb30BAHHIO TMAPOOTBA/IOB IO/
OTBa/Ibl «CYXUX» TOPOA TO3BO/AeT YBe-

AIMYMTL OTBA/IOGMKOCTD TePPUTOPHI €
0,1 o 0,3-1,0 man. Mm°/ra.

7. Co3naHve oObeaMHEHHBIX OTBa/lb-
HO-XBOCTOBBIX XO3SMCTB pacCMaTpUBa-
eTcsl Kak BaxkHOE HallpaB/IeHHe CHUKe-
HUSI TEXHOTeHHOM Harpyskh Ha OKpY-
KaloIYIo Cpeay, TakK KaK CTaHOBHTCS
BO3MOZKHbBIM KOMIT/IEKCHOe pemeHI/Ie BO-
[POCOB THAPO3ALIUTE TEPPUTOPHH, pe-
KY/IbTHUBALIMK, (POPMHPOBaHHS Orpax-
faomMxX gaMb6 ¢ HCIIOMb3OBaHUEM
CKa/IbHOM BCKPBIIM /U1 HapallvBaHWA
TUAPOCOOPYKEHUI, pa3MellleHre CYXUX
OTBa/IOB Ha HAMBIBHBIX OCHOBAHMSX.
r’MAB

— Kopomko 06 asmopax

[Terep6ypr, E-mail: spmi@mail.wplus.net

Tampriepur A.M. — npodpeccop, AOKTOp TeXHUYEeCKHX Hayk, MOCKOBCKHI rocyaapCTBeH-
HBIM TOPHBIN YHUBepcuTeT, Moscow state mining university, Russia, ud@msmu.ru
Kyrerio [O.HM. — mnpodeccop, noktop TexHudyeckux Hayk, Crn6 T'M (TY), Caurr-

Kpyroaepos B.C. — npodpeccop, AOKTOp reonoro-MuHepasnorudeckux Hayk, PI'YTT BCE-
IT'MHIEO, Mock. 06n., E-mail: vseginge@rol.ru mb,
CemerioB O./1. — nixerep, OAO «/lebemntckuit ' OK», E-mail: gok@lebgok.ru

/AN

MAPTBIIIKA K CTAPOCTH
C/IABA I'/TA3SAMH CTA/IA...
H.A. Kpbiios

MHorue nymaioT, UTO UCTOPHs C HeyMeHHeM obpallaThCs ¢ O4KaMu — MHOCKasaHue. Ho y Hee
MOXKeT ObITh M OYKBa/lbHOe MpouteHre. B autepatype, XKHUBOMMCH, MeMyapax (OUIYpHUpyeT MHO-
KecTBO KpecTbsaH XIX Beka, HO C/I0:KHO HalTH cpeau HUX oukapuka. [ Ibep Besyxos, aa v apyrve
[BOPsIHE HOCH/IM OUKH, a KPeCThsiHe, Me/nKue obblBaTe/lu M peMec/ieHHHKH TIepPBOi MOMOBHHBI XIX
BeKa He MMe/lr TaKoM BO3MOMKHOCTU. BO3MOKHO, HHM3MIME K/IacChl ObI/IH MMOBA/IbHO HErpaMOTHBI U
OUKHM MM OBI/IU HU K YeMy. BoaMoKHO, OHU He Z0KKBany 10 Bo3pacTa MoTepu 3peHnd. BoamoxHo,
OYKM MM GbIIK He 1Mo KapMaHy. He vckaouaio, 4To MOMEIMKY MPOCTO 3aripeliazyd CBOMM Kperio-
CTHBIM HaZleBaTh OYKHU, UTOObI Te 3Ha/lM CBOe MecCToO.

U3 grmrn /1.X. Tutuca «Bepxom Ha trpe». M.: ['opHas kawura, 2009. C.181
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