KapTa nporHo3a camoBo3ropaHus yrnei yronbHoro nnacrta «bepesoBckuii» paspesa «bepe3ockuii I» KaHcko-AumHcKkoro 6acceiiHa:
1 — BbIXOAb! YrObHbIX M1ACTOB MO HAHOCKI; 2 — BbIXOAbI FOPESbIX MOPOL NOA HAHOCKI; 3 — BbIXOAbl 0OPYLLEHHbLIX MOPOA, MO, HAHOCHI; 4 — pas-
BEe04YHAs CKBAXVHA U €e HOMEP; CTENEeHb ONACHOCTM CaMOBO3ropaHuns yrnei: 5 — cpefHsisa, 6 — Bbicokas

HBI TIPY TIOCTPOEHUU KapThl TTPOTHO3a CAMOBO3TOPaHUS
yriei uccienyemoro oobekra. C 3Tol 1eblo ObLIa UcC-
moJjib30BaHa mporpamma ArcMap 10.2 u3 cemeiicTBa reo-
nHbopmanmonHeix nporpamm ArcGIS [3]. [To umero-
IAMCST 3HAYEHUSIM METOJ0M WHTEPIOJSIUU OblJIa T0-
CTpoeHa HeTpepbhIiBHAs TOBEPXHOCTh, OTpaxkalomas
CTEIEHb OMACHOCTU CAMOBO3TrOpaHUS yIJed B KaxXIOu
TOYKE pa3pesa, KoTopas OblIa Mpeodpa3oBaHa B KapTy
MPOTHO3a CAMOBO3TOPAHUSI yIJIei (PUCYHOK).

W3 xapThl TpOTHO3a BUAHO, YTO TIPe00IIaaatonias 4acTh
miacra «bepe3oBckuii» MMeEeT CpeHIO CTeTIeHb Ormac-
HOCTM CaMOBO3TopaHus yrieit. Beicokast cTerneHb omac-
HOCTH MX CAMOBO3TOpaHMsI OTMEUEHA B CEBEPO-3aIlafHON
yacTH 3ajexu B ckB. 387 (Vt — 67,0 %, 1 — 15,8 %),
B BOCTOYHOII yacTu B ¢cKB. 1199 (Vt — 82,1 %, 1 — 15,5 %),
a TakXe B JIBYX HEOOJIBIINX YyIacTKaX BOJM3M CEeBEPHOMU
rpaHulIbl 3a1exu. CaMblit KPYITHBII MEpUIMOHAIBHO BbI-
TSHYTBI y4aCTOK C BBICOKOW CTETIEHBIO OMTIACHOCTHU CAMO-
BO3TOpaHMS YIJIel pacrojiaraeTcs B cepeinHe BOCTOUYHOU
YaCTH 3aJIeK1. XapaKTePHBIM SIBJISIETCS TO, UTO B €TO Tpe-
JIEJTBI TIOTIAIaeT KPYITHBIN YIaCTOK TOPEJTBIX TIOPO/I.

BoiBoabI

MeTom MHOTOMEPHOI KacCu(puKaInm Mo 3TaTOHHBIM
TOYKAaM TTO3BOJISIET OCYIIIECTBUTH MIPOTHO3 CAMOBO3TOpae-
MOCTH yIJIell Ha CTallu re0J0ropa3BeAOYHbIX padOT 1 Ha
€ro OCHOBE T0Ka3aTh NMTPOCTPAHCTBEHHOE pacIipe/ie/ieHIe
Pa3HBIX MO CTEMEHU OMMACHOCTU CAMOBO3TOPaHUS yIieit
B TIpeieiaX UCCIIeIyeMOTO TUIacTa, UCTIONb3YsI TeOMH(pOP-
MaIMOHHBIE TTIPOTPAMMHBIE TIPOAYKTHI, HATIPUMED, CeMeTi-
ctBa ArcGIS.
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PALMOHAJIbHOE UCIMOJIb3OBAHUE U OXPAHA
HEAOP NMPU NOA3EMHOW PABPABOTKE PYAHbIX
MECTOPOXXEHMI B YCNIOBUAX TEXHOFEHE3A

[Ipugedersl 0cCHOBHYIE HAYYHBIE U NPAKMUYECKUE Pe3YAbIMANbL
DPAUUOHANbHO20 UCNOAb308AHUS U OXPAHBL HEOP NPU NOO3eMHOU
paspadbomie pyoOHbIX MecmopodicOeHUll 8 YCA08USIX MEeXHO2eHe-
3Q HA OCHOBE HAOEIICHO20 201020-MaPKULelioepCcKo20 U eeome-
XAHUYecK020 00ecneveHuUs ¢ y4emom YCmouuueocmu ooHaice-
HULL 20PHBIX MACCUBO8 U PAIMEPOS NPUKOHMYPHOLU SHepeemi-
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yeckoli 30Hbl. Pexomendosano nocmpoenue pyoHbixX KOHMYpos
Ha 0CHOBAHUU OAHHBIX ONepedicalouell pazeedku (pazoypusa-
HUe eeepamu pazeeiouHbiX CKEAMdCUH yepes 25 M, KOHMpoab-
HbIX CK8adcun — uepe3 5-6 M U 83DbI6HbIX CKGANCUH — Uepe3
1,2-1,5 m). Karoueesnte caosa: noozemuas pazpabomra, oxpa-
Ha Hedp, 2eono2o-mapkuieiidepckoe obecneuerue.

Khomenko O.E.!, Lyashenko V.I.2 ( 1 — National Technical
University «Dniprovska Polytechnic», Dnipro, Ukraine, 2 — The
State Enterprise «Ukrainian Research and Design and Explora-
tion Institute of Industrial Technology» (SE «UkrNIPIpromtech-
nologii»), Zheltye Vody, Ukraine)

RATIONAL USE AND PROTECTION OF SUBSURFACE
RESOURCES IN THE UNDERGROUND MINING OF
ORE DEPOSITS IN CONDITIONS OF TECHNOGENESIS

The basic scientific and practical results of rational use and
protection of subsoil under underground mining of ore deposits
in the conditions of technogenesis are based on reliable geo-
logical and surveying and geomechanical support, taking into
account the stability of rock masses and the dimensions of the
contour energy zone. It is recommended to build ore contours
based on the data of advanced exploration (drilling of explorers
through 25 m, test wells — after 5-6 m and explosive wells —
through 1,2-1,5 m). Keywords: underground development,
protection of subsoil, geological and surveying maintenance.

Baenenue

ParioHaibHOE MCIIOJIb30BaHME U OXPaHa HEP IIPK O~
3eMHOI pa3paboTKe MECTOPOKIEHUI B YCIOBUSIX TEXHOTE-
He3a MPUOoOPETaroT BCe OOBIITYIO OCTPOTY B CBSI3U C HEBOC-
TIOJTHUMOCTBIO M COKpPAIIICHHEM 3aI1acoB ITOJIE3HBIX MCKO-
MaeMbIX, BOBJIEUEHUEM B pa3pabOTKy OoJiee OEIHBIX IO
COIEPKAHMIO TOJIE3HOIO KOMIIOHEHTa MECTOPOXICHUI U
YXYIOIICHUEM YCIIOBUI X pa3pabOTKU C IIOHMKEHUEM TOp-
HBIX paboT. BecbMa BaxkKHOI TakxKe SIBJISIETCS TOYHAs yCTa-
HOBKa KOHTYpPa pyIHOTO Tejla IT0 OTOOMKE PYAbI B TpaHUIIAX
ONTUMAJIBHO YCTAHOBJIEHHOTO B IIPUKOHTYPHOI 30HE PY/I-
HOTO TeJjla, TaK KaK 3TU MOoKa3aTeJId UMEIOT Mpeodianaio-
1iee 3HaueHue u coctapisiior 60—70 % ot o6IIMX MoKa3a-
teneit. [ToaToMy nccnemoBaHmre 1 pa3paboTKa TeXHOJIOTHIA
Y TEXHUYECKUX CPEJCTB, 00ECIIeYMBAIOIINX palliOHATbHOE
MCIOJIb30BaHKUE U OXpaHy HeIp MPU MOA3eMHOM pa3paboT-
K€ PYIHBIX MECTOPOXKICHUI B YCIOBUSIX TEXHOTeHE3a Ha
OCHOBE HaJIeXKHOI'0 I'e0JIOr0-MapKILEiIepCKOro U reoMexa-
HIYECKOTO 00ECIIEUeHMS C YICTOM YCTOMIMBOCTH OOHAXKE -
HMiI1 TOPHBIX MACCUBOB M Pa3MepOB IIPUKOHTYPHOI BHep-
reTUYECKOM 30HbI, — BaxKHas Hay4yHasl, IpakTUYECKass U
couMayibHasl IpobJieMa, TpeOylolas HeoTIaraTeIbHOro
peurenus [3, 5].

Teopus 1 MeTOIBI HCCJIEIOBAHUS

ABTOpaMM HMCIIOJIb30BaH CUCTEMHBIN IMOIXOMd, COAep-
KAl aHAJIN3 Pe3yIbTaTOB HAyIHO—MCCIICIOBATETBCKIX
1 MTPOEKTHO—KOHCTPYKTOPCKUX PabOT MO pa3zpadboTKe HO-
BBIX TEXHOJIOTUI1 U TEXHMYECKUX cpeacTB. TeopeTuueckue
BKCIEPUMEHTHI BBIIOJHSUINCH C MTOMOLIbIO T€PMOIMHA-
MMYECKOI'0 YCOBEPIIEHCTBOBAHHOIO U pa3pabOTaHHOrO
SHEPreTUYECKOro METOAO0B I10 CTAHAAPTHBIM U HOBBIM
MeTonuKaM [6].

OO0cyxkaeHne pe3yJabTaToB UCCIeI0BAHMIA

CornacHO TpeOOBaHUSIM HOPMATUBHBIX TOKYMEHTOB B
00J1acCTU pallMOHAJILHOTO HCHOJb30BAHUS TOJE3HBIX
HMCKOTIAeMBIX JIJIST 00€CTICUCHMST OXPaHBI HEAP, YAYIIICHHS
KauyecTBa ITOOBIBAEMOM PYyIObl, TOYHOCTH ITOACYETa IIPO-
MBIIUIEHHBIX 3aMacoB B AKCIUTyaTallMOHHOM OJlOKe, mpa-
BWJIBHOTO YCTAHOBIICHUST TPEOYEMBIX 00BEMOB PYIBI, TTOM-
TOTOBJICHHOM U TOTOBOM K JOOBIUE, ITOTCPU M Pa3yOOXKM-
BaHME MMEIOT BaXKHOE 3HAUYCHUE. DTU ITOKa3aTeId BO
MHOTOM 3aBHUCSIT OT JOCTOBCPHOTO YCTAaHOBJICHUS KOHTY-
POB 3aITacoOB OATAHCOBBIX PYII, TEXHOJIOTUH NX Pa3padOTKI
U TIocyIemyroIeit mepepadoTku [7, 8, 10, 12]. YpoBeHb KOH-
LIEHTpALIMK HAMPSDKEHUI B MacCUBE Ha OOJIbIIMX TJIyOMHAX
00YCJIOBTBAcT HEOOXOMIUMOCTh TTepeXoa Ha TeXHOJIOTHI
CO CIUIOIIHOW BBIEMKOUW M TIPSIMOJIMHEHHBIM (PPOHTOM
OYMCTHBIX paboT. CHCTeMBI pa3pabOTKI ¢ KAMEPHOM BhIEM-
KOI M 3aKJIaIKOM BBIPAOOTAHHOTO IIPOCTPAHCTBA B IITHAPO-
KOM IMara3oHe TOPHOTEXHUUICCKUX YCIOBUM ITO3BOJISIIOT
HE TOJBKO OOECIeYMTh 0Oe30ITaCHOCTH TOPHBIX PadoT,
YMEHBIIINTH BEPOSITHOCTh TOPHBIX YIapOB, HO U 3HAUNTEITb-
HO TIOBBICUTPH KaU4eCTBO 1 TMOJTHOTY M3BJICUCHMST 3aI1aCOB M3
HeIp, YTO TIPHOOpETacT BCe OOJMBIINYIO 3HAYMMOCTD B KOH-
KYPEHTHOI 00ph0e 3a peIHKHU cObITa [10].

I'eonoro-mMapkmeiinepckoe odecnedyeHne

HetanpHast pa3BelKa PYIHBIX MECTOPOXICHUI CIIOXK-
HOM CTPYKTYPBI OCYIIECTBISTIACH KOJTOHKOBBIMU CKBaXKH -
HaMM, TIPOOYPEHHBIMU C TIOBEPXHOCTH T10 ceTH 50x50 M.
3amachl IMMoACYMUTaHBI Yepe3 KO3 GUIINEHT pyIOHOCHOCTH
0e3 OKOHTYPUBAHUS KOHKPETHBIX PYIHBIX TeI. OMBIT IIPO-
BEICHUS TTOATOTOBUTEIBHBIX M OUNCTHBIX PabOT ITOKAa3al,
YTO BCE 3AJIEKU UMEIOT CIIOXKHOE MOP(OIOTUIECKOE CTPO-
eHHe, a OlIeHKA MapaMeTPOB OPYIACHEHUS (MOIITHOCTD 1
MIPOTSKEHHOCTD 3aJIesKel TI0 TIPOCTUPAHUIO, COMEepKaHNe
MTOJIE3HOTO KOMITOHEHTA M JIP.) 10 YKa3aHHOM CeTH CKBa-
JKIMTH He JaeT HaIeXKHBIX pe3yIbTaTOB M HE MOXKET CITYKUTh
OCHOBaHMEM JIJIsI TIOATOTOBKM 0JI0KOB. [To3TOMY CeTh pas-
BEIOYHBIX CKBaXXWH, TTOPSA0K MPOXOJKU BHIPAOOTOK MpPU
BCKPBITUH HOBBIX TOPM30HTOB M ITOATOTOBKE OJIOKOB Ha
PYAHBIX MECTOPOXKACHUSIX MPOBOIUTCS B CIEAYIOUIEH MO~
CIIeIOBATEILHOCTH.

Ha nepeom 3mane Ipon3BOIUTCS pa30ypuBaHME TIPO-
MEXYTOUHBIX BECPOB Pa3BeIOYHBIX CKBaXKMH Uepe3 25 M ¢
OTKATOYHBIX BEIPAOOTOK BHBIIIIEIICKAIIIETO TOPU30HTA.

Ha émopom — TIpon3BOOUTCS YTOUHCHNE PYIHBIX KOH-
TypOB Ha OCHOBHOM (OTKAaTOYHOM) TOPM30HTE 1 Ha Oypo-
BOM, KOTOPBIN ACIUT 3TaX ITO0 BBICOTE TIPUMEPHO Ha IBE
paBHBIC yacTh. OCHOBHBIM YCJIOBUEM SIBIISICTCS OIIepesKe-
HIE TIPOXOIKM TOPHBIX BHIPAO0OTOK M OypeHNE pa3Bemod-
HBIX CKBaXXMH Ha OTKATOYHOM M OYpOBOM TOPHM30HTAX I10
OTHOIIICHUIO K TTOA3TaXKHBIM BBIPAOOTKAM.

Tpemuit 5man HadMHAETCS TIOCTIC TIPOXOMIKH ITOAITAXK-
HBIX OYpPOBBIX BBIPAOOTOK M 3aKJIIOUaecTCsS B OypeHHU
KOHTPOJIBHBIX BEEPOB CKBAaXKH HEITOCPEACTBEHHO IT0 PYI-
HOMY TeJIy B KaxXIoM OJIoke. PaccrostHre MexXmy BeepamMu
KOHTPOJIBHBIX CKBaXXUH 5—6 M U BBIOMPAETCS KPATHBIM
JIMHUKN HamMeHbInero comnpotusieHus (JIHC). B stom
ciyJae CKBaXXMHBI KOHTPOJIBHEBIX BEEPOB MOTYT OBITh MC-
TTOJTb30BaHbI TSI OTOOMKY PYIBI TIPA BEIACHUN OYMCTHBIX
paboT. B KOHTPOJILHOM Beepe IPUHUMAETCS 4—6 CKBaXKMH.
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Puc. 1. NMpu6op OXPA-1M (0o6wmii BUA)

Yemeepmuuii 3man 3aKI04aeTcsd B OYpeHUU B3PBIB-
HBIX CKBaXXWH IJI1 OTOOWKM DPYAbI, UCXOIs M3 MPUHS-
TBIX ITapaMeTpoB OYpoB3pLIBHBEIX padoT (BBP) mo ceTke
W xa, tne W=1,2...—1,5 — paccTossHue MeXIy BeepaMu
CKBaXXUH (IMHMUS HAMMEHBIIETO COMNPOTUBICHMS), M;
a=2,2...3,0 — paccTosiHUEe MeXIy KOHIIAMU CKBaXXUH B
Beepe, M. [1o pe3ynbraram reopu3ndecKoro ornpoooBaHus
CKBaXXUH OIpeaesIeTCsl PyAHbII KOHTYp B OJIOKE U IIPO-
M3BOJIUTCSI OKOHUATEJbHBIN MoacyeT 3amnacoB. JleTanusa-
LIMI0 KOHTYpa pyAHOIO Tejla aBTOpaMU MPEIJI0XKEHO IIPO-
MU3BOIUTH ITyTEM KapoTaxka BeepoB CKBaXKUH C MHTEpBa-
oM 10 cM pagromeTpoM-go3umeTpoM tuna JKC-96 K
i OXPA—1M (puc. 1) ¢ orepaTUBHBIM 3alIOMUHAIO-
muM yerporictBoMm (O3Y) Ha 1000 3amMepoB U PUBSI3KOI
K reorpacM4ecKuM KOOpaArHaTaM, 3aHECEHUEM 3TUX TaH-
HbIx B [1K 114 mocTpoeHus pyaIHOro KOHTYpa IO CIELHM-
anpHoOi nporpamme Surfer mim 'MC K-MINE®. Paspa-
6oT4uK nporpammHoro oobecneyeHus: HITIT «Kpusbacca-
KageMuHBecT», I. Kpuoii Por (Ykpauna) [7].

OKOHTYpUBaHUE PYIHOTO Tejia CIOXHON CTPYKTYPHI B
Mpeaeaax IPyIIbl BeepoB CKBAXKUH C TTOMOIIBIO MOIYJIS
OIIepaTUPHOTIO re0JI0r0-MapKIIeHAePCKOTO MPOrpaMMHO-
ro obecrneyeHus moka3aHo Ha puc. 2. OCHOBOI It PyHK-
IIMOHUPOBAaHUsI YKa3aHHOTO MOJIYJIS SIBJISICT-

KphITOTO THITAa «Terpa», 00pa30BaHHOIO BEOYIINMHU CIIC-
OuaanucTaMy TpUOOpHOro 3aBoma «3DiaeKTpoH-Ia3z»
(r. XKenteie Bompl, YKpanHa), UMCIOIIUMH OOJBIION
HAYYHBIN 1 TPAKTUICCKUI OITBIT CO3MAHMS PaTOMETPH -
YeCcKoil, Teo(dU3nIecKoil 1 JO3UMEeTPUUECKON ammapa-
TypHI [7].

IMpubop pammomerpuueckniit OXPA—1M mnpemHa-
3HAYCH UISI OIIPEACICHUSI COAepKaHWs IT0JIe3HOTO
KOMITIOHEHTa B pymaxX IIPU TeOJJOTUYECKON pa3BelIKe B
TOPHOPYIHOM MPOMBIIIJICHHOCTHU, OMpPEIeICHUS 3arpsi3-
HEHUSI MECTHOCTHU TIOCPEICTBOM M3MEPEHUSI MOIIHO-
CTH 3KCITO3MIIMOHHOM H03bI TaMMa-u3iaydeHus ot 0 mo
100 000 MxP/gac u mpuMeHsieTCs IS TaMMa-KapoTaxka
mmypoB (6ox BAJIT—III), ckBaXXuH TIyOMHON 10 25 M
(6moku BAJIT-K—1, BAJII—-K—06/1), ckBaxKuH I1yOMHOMI
mo 100 m (6moxk BAJIT—K—1/1) u ramma-ompo6oBaHMUS
TOPHBIX BHEIPa0OTOK (OJIOK HAIIpaBJICHHOIO IIpHeMa
BIJIT-H-03/1). ObecrieunBaeT aBTOMaTUIECKYIO 3aIlCh
CIIyke0HOI nH(pOpMaIINK U JaHHBIX U3MEPEHUIL B SHEPTO-
He3aBucumylo «Flash» mamsars oobemom 32 K6 perucrpa-
topa PIIT-05 w BeIBOA 3amuMcaHHOl WH@OpMalUK Ha
OBM Tuna IBM PC mo unrepdeiicy RS-232. Beidbop u
BBOJ CIIYKeOHOII MH(OpPMaIINM B TMAJIOTOBOM PEXMME
OCYILIECTBIISIIOT IPU IMOMOLIM 16 QYHKIMOHAIBHBIX KHO-
oK. OTrpanyupoBaH M0 PaTuoOHYKIHUIY pamuii-226 sKc-
MO3UIIMOHHOM 1036l B mrara3one 0—100 000 mxP/4gac 6e3
pa3doMBKU Ha moammara3oHbl. OOecIieueH aBTOMaTHUC-
CKMI KOHTPOJIb UICTOYHUMKOB NuTaHus (Taba. 1). Paspa-
OOTYMK W U3TOTOBHUTEIIb IIPUOOpPAa HAYIHO-TIPOMU3BOICT-
BCHHBI KOMILJIEKC «ABTOMAaTHKa M MAIIMHOCTPOCHUE»
(r. XKenareie Bombl, Ykpauna). [1pubop mcmoab3yeTcs
TEOJIOTO-MaPKIIEHACPCKOM CITy>KO00# TOPHBIX IIPEATIPHSI-
TUIA Ha pYyIHBIX MecTopoxaeHusx Poccuiickoit Denepa-
uuu, Pecnniyonuku Kaszaxcran, Ykpaunsl, Pecryonmku
V3b6ekucrtan, Pecnyonuku TamxukucraH, PecrnyOnmku
Kwipreizcran u gp. [12].

CsI TIOCTPOCHHAS TPEXMEPHASI TCOJIOTUUCCKAST  pupmpossmorrsmersmarsmemr ey _iolx
MOJIEIb MECTOPOKICHUS, BKIIIOUASI: BEICHUE | ®¥in Mooowm Mossa Mocrposis fisopun eonantn Cryxefiase  Crosesa -
JKYpHAJIOB OMpPOOOBAHUS MECTOPOXACHUS, | "Wm"f’l?“‘:“' o Lol b 'c_"“"'”ﬂ*‘
OTEPATUBHOE BeeHUEe COBMELLEHHBIX [I0T0- L2 fhSe s UMMM ARARSD ~E ’_l.

PU30HTHBIX IUIAHOB Y Pa3pe30B, MOAECIUPO- = A
BaHME KOHTYPOB PacCIIpOCTPAaHEHUS TOPHBIX g 3_-‘.
Mopojd Ha OTpabOTaHHBIX yyacTKax, pacyer - 5
Ka4eCTBEHHBIX M KOJIMYECTBEHHBIX ITOKAa3aTe- g -
JIEW B IIPOMU3BOJIBHBIX KOHTYpax Wi B Kame- £ [
pax (pa3HbIMU METOJAMU), ITOCTPOEHNE COB- g %
MEIIEHHBIX T€0J0TO-MapKIIeHaIepCKuX pa3- & W
pe3oB B HpOl/ISBOJle?M HaHpaBileHMM, f 8 ;
BeIeHNE CTAaTUCTUYECKON M OTYETHOM JOKY-  *® i
MEHTaLuu U T.11. (puc. 1). L,: 1
I[Tpubopsl MPUMEHSIOTCS B Te0Joropas-  m i
BeJIKe [UI1 KOCBEHHBIX U3MEPEHMII pafuoak-  &° @
TUBHOCTHU TOPHBIX ITOPOI, PYI U XXKUIKOCTEHN f &
10 TaMMa—M3JIy4eHUIO MPU KapoTaxe cKBa- T 74
KMH, 1mmnypoB 1 B3Beceid. JIKC-96 K BHeceH : Beep Ne 10 ﬁ
B PeecTp cpeacTs uamepeHuii YkpauHsl mom ‘¢ o
[ 46536508 |[V: 217076.86 |2 22548 | Macure6 1:107_|[Déwerron 4101 Bonenerwa S I

HoMmepoM Y1177-99, pazpaboTaH U cCepUiiHO
BBIITYCKAETCsl aKIIMOHEPHBIM OOIIECTBOM 3a-

Puc. 2. OKoHTypuBaHMe pyaHOro Tena B npeaenax rpynn ckBaxuH seepa Ne 10
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Ta6nuua 1

TexHnuyeckue xapakrepuctukm OXPA-1M

HanmeHoBaHue nokasarenen

3HayeHne

Bpemsa akcnosuumm (yctaHaBnvmBaeTcs), C

ot 1 00 10 (c anckpeTHocTbIO 1 C)

He bonee

OcHoBHasi OTHOCUTENbHAs MNOrpeLHocTb, %,

10

MuTtaHne npubopa

4 anemeHTa T1na «373» (R20)

Cuna notpebnsemoro Toka, MA, He 6onee 100
HecTabunbHOCTb NOKa3aHuii 3a 8 yacoB +3
HenpepbIBHOW paboThl, %, He 6onee -
[urana3oH pabounx Temnepartyp, °C o1 0 oo 50

Tabnuua 2
Knaccudukums TexHonornyeckux pewennmii no «Kpusbdaccy»
CocTtosiHne CyLliHoCTb
Knacc . MecTo BbINONHEHNUS
Hanerawowen TEXHONOrMYeCcKoro
3anexm ropHbIX paboT
TOALM MOPOA, pelweHns
|. Bes BbIxOAa Bes Hble Npo-
noa, HaHOCﬂI Coepvnenme Mefyf:‘(m Mexzj,
CasixeHne cOAVKEeHHBIX B Y Y
(«cnenble») nopon, 3anexamu
II. C BbIXOLOM oTCyTCTBYET MamereHve HWKHsIs rpaHmua
non, HaHoChbl! dopmebl Bl waxtbl Bl waxtbl
PaspyLwieHve Paspenenve
11l. C BbIxoo0OM Py . A CpepHsisi yacTb
nopoa, 0o 3eMHOM NPOTsKEeHHbIX BI1
rnon, HaHOChbl! BN waxtbl
MOBEPXHOCTU Ha 060C06NEHHbIe

HccaenoBanne u 000CHOBAHHE TE€XHOJOTH-
YeCKHX NapaMeTpoB BbIPAOOTAHHBIX MPO-
CTPaHCTB

OT1paboTKa PYIHBIX 3aJIeXeil CHUCTeMaMU
0e3 mojiepKaHusl Hajeraloumx Nopo Mpu-
BOIUT K 00pa30BaHUIO BHIPAOOTAHHBIX IIPO-
crpancTB (BII), B 30HBI BIMSHNSA KOTOPBIX
ITOTIaaloT 3aItachkl pa3HOOOpPa3HOTO MUHE-
pPaJBbHOTO CHIPBS. DTO OoTaThie, OEOHBIC U
OKWCJICHHBIC DPYIBI, IOIYTHBIC ITOJIE3HBIS
HCKOIIaeMBbIC, CTPOMTEIBHBIC MaTepHUallbI,
KaMHecaMOILIBETHOE ChIpbe 1 p. Pazpaborka
MecTopoxneHuit «KpuBbdacca» B CIOXHBIX
TeXHOTCHHBIX YCIIOBUSIX TIyOOKO HCCIIeIOBa-
Hbel B.M. AHapeeBbIM, B paboTax KOTOPOTO
laHa KJIacCU(UKAILMI TeXHOTeHHBIX (PaKTO-
POB M CIT0co0BI nX yueta. OMHAKO Ha CErom-
HSIIITHUI TeHb He TIPEUIOXKEeHO TeXHUISCKIX
peILIeHUI TT0 CHIDKEHUIO BIMSTHASI OCHOBHO-
ro TexHoreHHoro ¢dakTopa B «Kpupbdbacce» —
BIT mraxt. C 3T0i1 11eJIhI0 aBTOpAMU IPEIJIO-
KEH PsII TeXHUICCKUX PEIICHUN 1O YIIpaB-
genuto BII Ha maxtax «Kpubaccar.
BrIssBIIeHHBIC 3aKOHOMEPHOCTH pacIipenesie-
HUS TI0JIeH HATIpsDKeHU U XapakTepa aedop-

Tl'eodpusnueckuii npubop [MAKC-4 npegHazHaueH s
OTIEPATUBHOTO KOHTPOJISI COJIEP>KAHUSI TTOJIE3HOTO KOMITO-
HEHTa B pyJax B €CTECTBEHHOM 3ajieTaHuu 0e3 oTdopa u
TOATOTOBKM TPO0, a TaKKe JUISl KapoTaXka CKBaXKUH TJTy-
ouHoit 1o 500 M. TTpubop npumMeHsieTcsl Ha 11axTax, Kapb-
epax, reo(pu3n4YecKux napTusix, 000oraTuTebHbIX Padpu-
Kax, ClIy>k0aMU oTaesia TeEXHUYeCKOro KoHTpoJst. [1pubop
paboraeT Ha maxrax OAO «KpuBOpOXCKUil XKeae30pya-
Hblil KomOouHart (r. Kpusoii Por), «Boctok—Pyna» (r. Ken-
Thie Boawl) u np. [8].

Takum o6pazomM, paboTa reoaoro-mMapKIIenaepcKux
CIyX0 CBsI3aHA C TEOMETPUUYECKUMHU ITOCTPOCHUSIMU U pa-
60Tol1 ¢ rpacduyeckum matepuaioMm. OcCHOBOU 1ist DYHK-
LIMOHUPOBAHUS MOJIYJs SIBIsIETCS LMMPOBasi MOJE/b
TMOBEPXHOCTH (IIIAXTHOE TOJI€, TOTTOIMIOBEPXHOCTh) U 1] -
poBas Mofesb MecTopoxaeHus (3ainexu). [Ipouecc co-
3IaHUSI U COMIPOBOXACHUS 1IUGPOBOI MOMETU SBISIETCS
JIOBOJIBHO TpyAoeMKoI 3anayeii. [ToaTroMy Moaysib coaep-
SKUT KOMILJIEKC 33J1a4, KOTOPbIE ITO3BOJISIIOT 3HAYUTETHLHO
YIPOCTUTH PabOTy MapKilelaepoBs u reosoros. Ero oco-
OCHHOCTSIMU SIBJISIIOTCSI: aBTOMATU3AIUsI TIOJIEBBIX U3Me-
peHuit; bopmupoBaHue HUGDPOBBIX MOJeell 0ObEKTOB
(ropu3oHTaJIbHbIE, HAKJIOHHBIE U BEPTUKAJbHBIE BbIpa-
0OTKM, KOMMYHUKAIIMOHHBIE OOBEKTHI, KeJIe3HOTOPOXK-
Hbl€ MYTU U T.I.) MO pe3yabTaTaM 00pabOTKU MOJIEBBIX
U3MEpPEeHUIi; pacueT 00beMOB 100bIUM U (hOPMUPOBAHUE
OTYETHOCTH.

T'eomexanuveckoe odecneyenue

OtpaboTka 3anacoB pyA no maxram «Kpusbacca» ocy-
HIECTRIISIETCS IPEUMYIIIECTBEHHO KAMEPHBIMU CUCTEMAMU
paspa6orku (70 % ot 0011ero 00beMa) ¥ pa3IMndHbIMU Ba-
pUAHTaMM TTOI3TAXXHOTO OOPYIIEHUSI PY/IbI M HAJIETAIOIIINX
nopon (30 %) (ta6. 2).

Manum BMetatomero BIT maccuBa, a Takke
HaJIMYKe B IIAXTHBIX ITOJISIX OOJIBIIIOTO KOJIMYIECTBA Pa3HO-
TUNHBIX 000c0061eHHbIX BI1 co3maioT GiaronpusiTHbIe yC-
JIOBUS IIJIST BEIOOpA 1 IMpUMEHEHUS 3(D(HEKTUBHBIX CITOCO-
00B ymIpaBJIeHHUs SHEPTETUUECCKUM COCTOSHMEM MacCHBa
ropHbIX mopoa. CHIKeHIe TOPHOTO JaBJICHHUS B 00JIaCTIX
BEICHUS IIOATOTOBUTEIBHBIX M OYMCTHBIX PA0OT COTIPOBO-
XIaeTcs pecypcocOepekeHreM 3a CUeT IIPUMEHEHUS Me-
Hee METaJUIOEMKOTO KPEIJICHUS MOATOTOBUTEIBHBIX BbI-
pabOTOK, YBEITMICHUS pa3MEPOB OUMCTHBIX KaMep, YMEHb-
IIEeHUs pa3MepoB MEXIY3TaXKHBIX U MEXIyKaMepHBIX
LIETMUKOB.

B uyactHocTtu, BIT maxter «TepHoBckasg» [TAO «KpuBo-
poxckuit 2KPK» npeacraBieHo oTpabOTaHHBIMU 10 TOPU-
30HTa 1275 M CcTOI00- M TJIACTOOOPA3HBIMU 3aJIeXKaMMU.
OO0py1IeHNe KOPEHHBIX TTOPO BUCSIETO OOKA B IIAXTHOM
moJie He3HaunuTeaAbHO. CTadmim3ains mapaMeTpoB 30HBI
cABIKeHUs HaumHaercs ¢ rryond 500—600 m. Ha cesep-
HOM (yaHTe oS maxThl «TepHOBCcKast» HaXOAUTCS 3a-
KOHCEpBUpPOBaHHAsS 3alleXb OemHBIX pyd «Ilykmepka—
MarnetuToBasl» M pa3pabaTbiBacMasl 3aJIeKb OOTaThIX Py
«8IT». IlpeodbpazoBanue BII mIaxThl ¢ 1eabl0 CHUXKEHUS
TOPHOTO JABJICHUS B €T0 JIesKauyeM OOKY BO3MOXHO 3a CUET
pa3pylIeHUs KOHIIEHTPATOPOB HAIIPSLKEHUS — €CTECTBEH-
HbIX MOPOAHBIX LIEJMKOB, pa3aesiolnX 000co0JeHHbIE
BII. DTo MpuBOIUT K MEpeMEIEHUIO 00JIACTH KOHIIEHTpa-
IUY SHEPTUU K HIDKHEMY TOPITY BHOBb C(POPMUPOBAHHOTO
BII, camxenuto maccol o0pyiieHHbIx B BIT nmopon u yBe-
JIMICHUTO TUAPOIIPOIYCKHOM crtocooHocTu BIT (puc. 3).

OCHOBHBIE TEXHOJIOTHICCKIE ITapaMETPBI IS TITyOOKHX
mraxt Ha mpuMepe «KpuBbacca» orpenesiioTcst B CIeaylo-
111elt mocaenoBarebHOCTU. PazMep NpUKOHTYpHOM sHEP-
reTudeckoit 30HbI BIT BKpecT mmpocTupaHust IIOpoa Ompe-
IeJISUIA TI0 MeToAauKe. PasMep MpUKOHTYpHOI SHEepreTu-
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YECKOU 30HBI, BRIXOIAIIECTO Ha 3eMHYIO ITOBepXHOCTh BII,
pacrmosaramoIeiicss B IOPOTHOM IIEIUKE, M

(.

I'mybuHa MPUKOHTYPHOI 3HEPreTUUECKOI 30HbI «CJle-
noro» BII, pacnoyaramolieiicsi B TIOPOAHOM LieJIMKE, M

—0,5h,, sina (),

rne /y; — BePTUKAIbHBINA mposieT «caenoro» BIT, M.

I'mybuHa pacnpocTpaHeHusl 00J1aCTU BO3MOXKHBIX pa3-
pYILLIEeHU B MaccuBe mopoaHoro ueauka aist BIT, Beixons-
1LIEr0 Ha 3eMHYIO MOBEPXHOCTh, M

U, =H(-0,0047c,,. +0.,9) 3),

rae H — riyouHa pacripoctpanenust BII, M; o, — mipenen
MPOYHOCTU TTopo, Ha cxkatue, MI1a.

ITapameTpbl OYpOB3pbIBHBIX paOOT JJ151 ITYOOKHUX CKBa-
>KUH B 00JIACTH 3alIpeae/IbHBIX HAPsKeHU M 3(PHEeKTUBHO
MPOM3BOIUTH OTPE3HBIMM OKOHTYPUBAIOIIMMK CKBaXKITHA-
MM C B3pBIBAHHEM KOJIOHKOBBIX 3apsiI0B IO METOIMKE.
DTO MO3BOJISIET CHU3UTh SHEPreTUUECKUE 3aTPAThl B3PhIB-
HBIX paboT 1 00beM OypeHust 10 25 %. Cnocobd pazoypu-
BaHUs MTOPOJHOTO LIEJINKA OMPEIEISIETCST UCXO/ISI U3 pac-
MOJIOXKEHUST MOATOTOBUTEIbHBIX U HapEe3HBIX BHIPAOOTOK
Ha COOTBETCTBYIOLIEM ropu3oHTe. Kak mokaszanu pe3yib-
TaTbl PacyeToB ISl YCJAOBUI 11axThl « TepHOBCKas», pas-
pYILIEHWE €CTECTBEHHBIX LIEJIMKOB, Pa3Ae/IsTIOIIMX 000Co-
osieHHbie BII, Mo3BOJISIET CHU3UTH HANPSIKEHHOCTh Mac-
cuBa B 6 pa3 U MCKIIOYUTh BTOPUYHYIO OOBOIHEHHOCTh
3ajiexeii, pacrnojaralomuxcs B jJexadyeM 0oky BII. DTto
JIaeT BO3MOXKHOCTb ITPOBEIECHUS MOATOTOBUTEIBHBIX BbI-
paboTOK 06e3 NMPUMEHEHMS KPEIr U YBEJIUISHUSI BHICOTHI
OYUCTHBIX Kamep 1o 120—150 m [9].

3anacel 6orathix pya «Kpusbacca» Ha rimyoune 1100—
1260 M ceBepHee 227 MO nepBoOHaYaJbHO TTPEAyCMaTpH-

Puc. 3. PacueTHaa cxemMa napamMeTpoB pa3pyLUeHUs eCTECTBEH-
HOrO uenuka

BaJIOCh OTPabATHIBATH MTOCJIE TTOJTHOM OTPAOOTKN MarHETH -
TOBBIX KBapIIUTOB C IPUMEHEHUEM TPAINIIMOHHBIX TEXHO-
JIOTUIT OTpaOOTKU INAXTHBIX ITOJICH, CYIICCTBYIOIINX B
KpuBopoxckom bacceiite. C 1eablo pa3pabdoTKM TEXHO-
JIOTUYECKUX PEIICHUI, 00eCIeUNBAOIINX YMCHBIIICHUE
3aITacoB 3aKOHCEPBUPOBAHHBIX OOTaTBIX PYI IIPH COXpa-
HEHUU BO3MOXHOCTHU JaJbHEHIIeil oTpaboTKM OajlaHCo-
BBIX 3aITacoB MarHeTUTOBBIX KBapumToB [HUT'PU T'BY3
«KHY» (r. Kpupoii Por) B 1996 r., 6butn pa3paboTaHbl
COOTBETCTBYIOIIME PeKOMEHIAIMN. B HIX pacKphiTa BO3-
MOXHOCTb YaCTUIHOTO M3BJICUCHUS M0 2,7 MJIH T 3aI1acOB
0OTaTHIX PYI U3 OXPAHHOTO IIEJIMKA C COXpaHEHUEM BO3-
MOXHOCTH JaTbHEHIICH OTPpaOOTKM MarHETUTOBBIX KBap-
uTOoB 3ajeXku «CeBepHasi» 3a CYET OCTAaBJICHHBIX B HEIPax
OapbepPHBIX IICITNKOB.

OO6py1IeHe MOPO BUCSIIET0 OOKA MPOUCXOIUT C OT-
cTaBaHUEM OT (DPOHTA OUMCTHBIX paboT Ha 1—2 oTpabdaThi-
BaeMbIX 3Taxka. COBMKCHNE KOPECHHBIX ITOPOI BUCSIYECTO
6oka mpekpaitaetcs ¢ rryonH 450—550 m. C aTux rmyouH
TIPOIIECC COBIKCHMS ITOBEPXHOCTH CTAOMIM3UPYETCS U
TIEPEXOINT B YaCTUIHOE KYITOJOOOpa3sHOe pa3pylIcHUE
BMEIIAOIINX ITOPOJ BOKPYT BEIPAOOTAaHHOTO IMIPOCTPAHCT-
Ba. YIUIBI CABIDKCHUS U pa3phiBa ITOPOJ 10 IIPOCTUPAHMIO
COOTBETCTBYIOT 80°, B BUCSIYEM M JiexkadeM Ookax — 55°.
BIT maxter «KOOuneitHas» npeacTaBIeHO OTPadOTaHHBIMU
1o mryouHsl 1100 M 3anexxamu «[He3mo 1-2» n «[maBHasT»
(puc. 4).

HccnenoBaHMs TTO3BOJIMIIN YCTAHOBUTD, YTO MOIITHOCTh
BI1, usmenstromascs ot 5 1o 90 M, He3HAYUTETBHO BIUSICT
(mo 6 %) Ha OOLIMII YPOBEHb HANPSIXKEHHOCTU BMEILAI0-
IIeTO MacCHBa, a YBeIMUYCHUE ITPUKOHTYPHBIX SHEPIeTH -
YeCKMX 30H ITPOUCXOINT Ha BEJIMINHY M3MEHEHUS MOIII-
HOCTHU OTpabaThIBACMOIl 3aJIeKM, OCTABIISII HEM3MCHHOM
IIyOWHY BIUSTHUS X COOTBETCTBEHHO 3HAYCHUS HATIPSIKE -
HUIA. DTOT (haKT MTO3BOJIMII CIAeIaTh BHIBOM, UTO B MACCHBE
BOKPYT TPEIIUH (POPMUPYIOTCS aHAJTOTUIHBIC YHEPIeTH -
YeCKHE 30HHI C TTapaMeTpaMM, CXOTHBIMU C BBIpaOOTaH-
HBIM IIPOCTPAHCTBOM. Pe3yiabTaThl McciieqoBaHUIA TTO3BO-
JIMUIA pa3padoTaTh CIIOCO0 CHIDKCHMSI TOPHOTO HaBJICHUS
IJIS YCIOBHUI OTPaOOTKM 3aKOHCEPBHPOBAHHBIX 3aI1acOB
Ha mraxte «lOoumeitHas» 3a cdeT 00pa30BaHMS pa3rpy30d-
HBIX TpenrH. CYIIHOCTS Ipoliecca pa3rpy3Ky HIDKeIexkKa-
IIeTO MacCHBa 3aKJI0YaeTCsS B HaApabOTKe TPEIIMHOM
HMKeJexalero yuacrka 3anexxu. st BI1, nMmerommx Boi-
XOJI Ha 3¢MHYIO TTOBEPXHOCTD, TPEIIINHY 00Pa3yIoT B BUCSI -
yeM OOKY, BBIIIIC YPOBHS eTo Topiia. O0pa3oBaHUE TPEIIH-
HBI CITOCOOCTBYET YBSIIMICHUIO TOPU30HTAIIEHOTO TIPOJIeTa
BII un, Xax ciencTBre, yBeIMICHUIO IIPUKOHTYPHOI SHEp-
TEeTUICCKOM 30HBI U TIepepacipee/ICHII0 NCXOMHBIX T10-
JIeit HanpsokeHui. [1pu 3ToM cMeltieHre 00J1acTH OTIOPHO-
TO JaBIICHMSI, KOTOpast 0OOBOJIAKMBAET OTpadaThIBacMBbIC
KaMephI, IIPOMCXOAUT B CTOPOHY 00pa30BaHUS TPEIIMHBI
W pas3rpyXaeT OT TOPHOTO MaBJICHUSI OUYMCTHBIC OJIOKU
maxTel. Haauame OTKATOYHBIX BHIPAOOTOK B BUCSICM
o6oky BII cHmxaet cebecToMMOCTh 00pa30BaHUS TPEIIU-
HbI U yBEJMYMBAET ee JIMHY. Ha ocHOBaHUM MpoBeJAeH-
HBIX MCCJICIOBAaHNI 1 TOJIYICHHBIX PE3YJIHTaTOB, aBTOPHI
OIIPEACIISIIN CACAYIONINE TTapaMeTPhl M pa3Mephl 110 HITKE
YCTaHOBJICHHBIM BBIPAXKCHMSIM 1 3aBUCUMOCTSIM |[1].
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l nig mmin

’n(, CR

Puc. 4. PacueTHasa cxema napamMeTpoOB pa3rpy304HOM TPELUUHbDI:
Ly min W g max — AJIVIHBI YHACTKOB TPELLMH, MPU KOTOPbIX MPOUCXOANT 13-
MEHEHVE HarnpsXeHHOCTU MaccuBa B Npeaenax NnepBoro Huxenexa-
LLero ataxa u, COOTBETCTBEHHO, pa3rpyska BTOPOro HuMXesnexatiero
aTaxa, M; |, ., — AJMHA yHacTKa TPeLLMHbI, 00pa30BaHHOr0 B3pblBaHN-
€M CKBaXWH, MPU KOTOPOM NMPOUCXOAMT pasrpy3ka Tpex n 6onee Hnxe-
nexalumx aTaxem, m; h,, — BblCOTa OTpabaTbiBaEMOro ataxa, M; o u
B — COOTBETCTBEHHO, YIbl NAAEHUS U CABUXEHNSA NOPOL BUCAYErO
6oka 3anexwu, rpaa.

OO0u1ast IjMHa pa3rpy304HOit TPEUIUHbI, M

[ =1

m m,min

+ lm,max + lmirkg. (4)

Z[.TH/IHa yyacTKa TpCIIMHBI, IPpU KOTOPOM IPOUCXOAUT
N3MEHCHUEC HAIIPAKCHHOCTU MaCCHBa B IIpEACax r€pBoro
HM2KEJICXKAIIero artaxa, M

)

T
m.min hgmtg a4 (5)5
2
rae ham — BBICOTA OTpaﬁaTLIBaCMOFO 9Taxa, M; oL — YIroJ
nmageHus 3aJ1€XKu, rpan.
ﬂHI/IHa y4yacTKa TpE€UIMHBbI, IIpU KOTOPOM IIPOUCXOAUT
pas3rpy3ka BTOpOTroO HMKEJIICKAIIETO 3Taxa, M

r_
2

r7e  — yros CABWXEHMS TTOpO.l BUCSUYEro 60Ka, rpaj.

JlnmrHa yyacTka TpellMHbI, 00pa30BaHHOTIO B3pbIBAHUEM
IIPOBOLIMPYIOIINX CKBAXXUH, TIPU KOTOPOM ITPOMCXOIUT pa3-
rpy3Ka Tpex 1 0oJiece HIDKEIeXKalllX 3Taxkei, M

lm.max = hamtg ﬂ » M (6),

lmAL’KB = ZCKGtg % - ﬁ + O’SW (7)’

rne /., — JUIMHA pa3rpy304HbIX CKBaXXUH, M; W — nuHUs
HaMMEHBIIETO CONPOTUBJICHUSI B3PhIBYATOTO BEILIECTBA, M.

3aKOHOMEPHOCTb KOJMYECTBA pa3rpykaeMbIX dTaxKei
OT JJTMHBI TPEIINHBI

Ny, = , HIT. (8).

MakcumanibHble AJIWHbI KaXJI0ro ydyacTKa TPEeLIMHbI
MPUHUMAIOTCSI U3 TEXHUYECKMX BO3MOXHOCTE! CTAaHKOB
riryookoro oypeHus [2].

Hanpaienue gajbHeAMUX MCCeT0BaAHMIA

PazpaboTka TeXHOJIOTUI HOOBIYM PYAHOTO CBHIPbSI B
YCJIOBUSIX TEXHOTEHE3a J0JXKHA OCHOBBIBATHCS Ha KJac-
cuduKalu MECTOPOXKIAEHUN U CUCTEM pa3pabOTKHU MO
MIPU3HAKY «3HEPTeTUICCKOE COCTOSHIE MacCrBa Ha MO-
MEHT Pa3pabOTKM», KOTOPBII OMpeaesieT METOIbI OTIe-
JIeHUsl Matepuaa oT MaccuBa. Heobxonmmo Takxke yum-
ThIBATh MOCTOSIHHOE U3MEHEHNE TOPHO-TE€OJIOTUYECKUX U
TEXHOTeHHBIX (pakTopoB [11].CucremMaTn3anms TeXHOIO-
TMYECKUX PEIIEHWI MO yIpaBJIeHUIO BIpaOOTaHHBIM MPO-
CTPAHCTBOM ILIAXT MPU OTPabOTKE, B YACTHOCTU 3ajiexXeit
«Kpusbacca», yIUTBIBaCT TEXHOTCHHBIC (PAKTOPBI, BIIMSI-
IOIME HAa SHEPreTUYeCcKoe COCTOSIHME MacCuBa, M IOKa-
3bIBAET MyTU MUHUMMU3ALMY €T0 BJIMSHUS Ha TEXHOJOTUU
NOOBIYM PYAHBIX U HEPYAHBIX MOJE3HBIX UCKOMAEMBbIX C
YIeTOM Pa3BUTHIX TOPHOMOOBIBAIOIINX CTpaH MuUpa [4].

BriBoasl

1. Ob6ocnosarno, 9TO palIOHATBHOE MCITOJIb30BaHUE U
OXpaHa Hellp MpU MOA3eMHON pa3zpadoTKe pyIHbIX MECTO-
POXIIEHUM CIIOXXKHOI CTPYKTYpPBI, YIIpaBieHUE U3BJICUECHU -
€M 3aracoB U JTOCTUXXEHWE HOPMATUBOB 00eCIeunBaeTCs
re0JOTUYECKOM, MAapKIIEHAESPCKON 1 TEXHOJOTMYECKOMN
CJIy>k0aMU TOPHBIX MPEANPUITUNA MTyTeM KauyeCTBEHHON
orepexkarIleil pa3Benku (pa30oypuBaHUE ITPOMEXYTOU-
HBIX BEEPOB Pa3BeJIOYHbBIX CKBa>KMH MPOU3BOAUTHL Yepe3
25 M, KOHTPOJIBHBIX CKBAXXUH — 4epe3 5...6 M 1 B3PbIBHBIX
CKBaXXuH — depe3 1,2...1,5 M) ¥ mOCTpOeHUSI pyTHBIX KOH-
TYpPOB C HCIIOJIb30BAHUEM JAHHbBIX JTO3UMETP—paaIruoMe-
tpoB Tumna JKC—-96K, OXPA—1M, [IAKC—4 u npyrux ¢
OMepaTUBHBIM 3aIOJIHSIOIIMM YCTPOWCTBOM, 3aHECEHHUEM
9TUX JaHHBIX B KOMIIbIOTEP MO CIEeLMaJbHbIM MpOrpaM-
mam Surfer uau TMC K—MINE®, Hamreammnx mmpokoe
npUMeHeHUe TpU pa3paboTKe PYAHBIX MECTOPOXACHUN
Poccuiickoit Denepanu 1 YKpanlHBI, a TAKKE PeCITyOInK
CHTI": KazaxcraH, Y306ekucran, Tamkukuctan, KbIiproi3-
CTaH U JIp.

2. Yemanoeaeno, 9T0 MUHUMU3ALNS BIUSHUS TIPOTSI-
JKEHHBIX BbIpaOOTaHHBIX MPOCTPAHCTB HAa dHEPreTuye-
CKO€E COCTOSIHUE 3aJIeXKel MOJIE3HbIX MCKOITAaeMbIX pean-
3yeTCs MyTeM pa3aeeHUs] MPOTIKEHHBIX BbIpaOOTaHHBIX
MIPOCTPAHCTB U POPMHUPOBAHUEM B UX MTOJTOCTUA UCKYCCT-
BEHHBIX LIEJIMKOB, YTO MTO3BOJISIET TOHU3UTh 9HEPreTHYe-
CKYIO HACBIILIEHHOCTbh MaccuBa B 00JIaCTU BeIEHUS Top-
HBIX paboT 10 6 pa3 U CHU3UTDH Ha 15 % 3aTpaThl Ha BOIO-
OTJIUB, TPAHCIIOPT U BEHTWISILMIO IIAXTHI.

3. Ilokasano, 9T0 OJI9 W3MEHCHUSI MHTCHCHUBHOCTU
BIMSTHUSI TEXHOTEHHOT'O COCTOSTHUSI MacCcuBa, C(hOpMHUPO-
BaHHOTO MOCJIe10BaTeIbHO—COJMKEHHBIMU BhIpaOOTaH-
HBIMU TIPOCTPAHCTBAMMU, MPEAT0KEH CIOCco0 paspylie-
HUS TIOPOIHBIX LIEJUKOB, pa3IesIONIMX UX TOJOCTH, YTO
MO3BOJISIET CHU3UTh HEPreTUUECKYI HaNpsXKEHHOCTb
MaccuBa 10 6 pa3 u BTOPUYHYIO 00BOIHEHHOCTD PYIHBIX
3aJIeKei B JieskaueM OOKY IIaXTHOTO ITOJIs. DTO JacT BO3-
MOXHOCTb MPOBEAEHMUS TTOATOTOBUTEIbLHBIX BBIPAOOTOK
0e3 MpUMEeHEeHMUsI Kpenen U yBEIUUYEeHUsI pa3MEPOB OUUCT-
HBIX KaMep B 1,5—2 pa3a.

04 ¢ anpenb ¢ 2019
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4. Pexomenodosano, 9To U3MeHeHe (HOPMBI BBIpado-
TaHHOI'O IPOCTPAHCTBA LIAXTHI IIyTeM 00pa30BaHuUs pa3-
IPY30YHBIX TPEILMH 03BOJISIET CHU3UTh 9HEPIeTUYECKYIO
HAaChIIIeHHOCTh MaccuBa B 0,3 pasa mpu oTpaboTKe Tpex
HIKeIeXallKX 3TaXel 10 PYIHBIM 3aJIeXaM.
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XPOHUKA

K 95-JIETUIO POMAHA JIbBOBUYA BAPUHCKOI'O

29 mapra 2019 r. ucnomHuiaoch 95 jer
JMIOKTOPY XMMMYECKUX HaYK, 3aCIy>KEHHOMY
reosiory Poccuiickoit ®@enepaunn Pomany
JIbBoBUUY BapuHckomy.

ITocne oxkonuanust B 1948 r. MockoBcKo-
o roCylIapCTBEHHOTO YHHBEpPCUTETa WM.
M.B. JlomoHocoBa PomaH JIbBOBUY B Teye-
Hue 62 ner pabotan B IHCTUTYTE MUHEpaIO-
MU, TEOXUMUU U KPUCTAUIOXUMUM PEIKHX
snemeHToB (MMI'PD) B noKkHOCTH 3aBenyi0-
mero jadoparopueit. Poman JIbBoBuY 3aHu-
MaJicsl UCCIeNOBAaHUSIMM B 00JIaCTU (PUBUKU
TBEPAOTO Teia. DTO — MCCIACIOBAHUS XMMUYECKON CBS3U
aTOMOB B MUHepajax, oIlpeacJeHre KOOpAUMHAIIMOHHBIX
qucesl, BAJIECHTHOCTU, CUMMETPUU U 3(P(PEKTUBHBIX 3apsiI0B
aromoB. bonbmoit nukn pador P.JI. bapuHckoro mocss-
IIEH MCCIEeI0BaHUSIM CBEPXTOHKMX MArHUTHBIX B3aUMO-
JNICUCTBUMA B TBEPIOM TEJIE MO PEHTTEHOBCKUM CIEKTPAM.
[IpennoXxeHHbI UM METOM MO3BOJIMII U3MEPSITh MarHUT-
HbIE MOMEHTBI aTOMOB 10 PEHTTEHOBCKUM 3MUCCHOHHBIM
crieKTpaMm 0e3 UCIOIb30BaHNsI HEUTPOHHOTO PaCCesTHUS.

P.JI. bapuHckuii BHEC OTpOMHBII BKJIaJ B CO31aHNUE HO-
BBbIX U COBEPLLIEHCTBOBAHME CYLLECTBYIOLLIMX METOJIOB PEHT-
reHo(II0OpeCeHTHOrO aHanu3a. Mim Obl BriepBbie pa3pa-
0OTaH METOM ONpeaesieHUs] COAEpPKaHUsI BCEro CIeKTpa
penKo3eMeIbHBIX 3JIEMEHTOB, KOTOPBIi B TCUEHHE HECKOJIb-
KUX AECSATUIICTUI CITY>KUJT OCHOBOI /1J1s1 pa3pabOTKU APYTUX
METOIIUK U CITOCOOCTBOBAJ Pa3BUTUIO PEIKO3EMETbHOM ChI-
pbeBoii 6a3bl. PomaHoMm JIbBOBMYEM U €ro COTPYIHUKAMU

CO3JaHbl PyKOBOJICTBA IO BHEIPEHMIO B Mpa-
KTUKY HOBBIX METOIOB PEHTICHOCIIEKTPalb-
HOTO aHa/In3a OOKCUTOB, TATAHOMArHETUTOB,
MPOAYKTOB TEXHOJOTUYECKON MepepadoTKU
TECKOB, Py KOP BbIBETPHUBaHUs, MTOYB, JOH-
HBIX OTJIOKEHU U T.4. PazpaboTana MeToau-
Ka PEHTTeHOMII0OPECIICHTHOTO Ompeaeie-
HUSI TPYIIN 3JIEMEHTOB Ha alleTaT-1eJUTI0I03-
HbIX uUIbTpax, IpeaHa3HAauYeHHas s
aHaM3a aTMoc(epHOro Bo3ayxa Ha comepa-
Hue BpenHbIX mpuMmeceid. [Ipu coctaBaeHun
KOMILJIEKTa I'€0JI0r0-reoXuMrUIecKnX U 3KO-
JIOTO-TeOXUMUYECKUX KapT Poccuu ObLIM MCIIONIB30BaHBI
meroauku P.JI. bapuHckoro nisg aHanu3a npo0 Ha MoJIUro-
Hax Poccun — MockoBckom, Konbckom, Antaiickom, Boc-
ToyHO-3abaiikanbckoM U [Tpumopckom. DPdeKTUBHOCTD
pa3BUBaEMbIX UM METOJOB ObLIa Takxke IpoBepeHa B [1pu-
Mopbe, Ha CpenHeM Ypane u KamyaTke, 4To crnoco0CTBOBa-
JIO pe3yJIbTaTUBHOCTY T€OXUMUUYECKUX TTOMCKOB.

P.J1. BapuHckuii siBiisieTcst aBTopoM MOHoTrpaduu 1 bosiee
COTHM CTaTeil B OTEYECTBEHHBIX U 3apYOEKHBIX XKypHaIax.

Poman JIbBoBMY bapuHckuii HarpaxaeH Menajblo
«ITpodeccuonan Poccun», 3HakoM «OTIMYHUK pa3BeIKU
HeIp» 1 yKa3oM [Ipe3uneHTa Mmenanbio opaeHa «3a 3acayru
nepen OTeyecTBOM 2-CTENEHU».

Jwupekuus MHCTUTYTa MUHEPAJIOTUN, TEOXUMUU U KPU-
CTaJUIOXMMUHU PEIKMUX DJIEMEHTOB, KOJUIETU U IPY3bsl O~
3apaBisiioT Pomana JIbBoBMYa ¢ qHEM pOKIACHUS U XKela-
10T eMy KPETKOTI'O 310POBbsI 1 JOJITOJICTUSI.

Jupexyus Hucmumyma, Koaneeu u opy3vs
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