MHMHUCTEPCTBO BBICHIEI'O 1 CPEJHEI'O CIIEHMAJIBHOI'O
OBPA30BAHUSA PECITYBJIMKHU Y3BEKUCTAH

TJIABHBIA HAYUYHO-METOJJUYECKUMW HEHTP NEPENOJAIOTOBKH
N ITOBBIINEHUA KBAIMOUKAIIUU ITIEJAT'OT'YECKUX U
YIIPABJEHYECKHUX KA/IPOB CUCTEMBI BBICHIEI'O
OBPA30OBAHUSA TP MUHCTEPCTBE BBICHIETI'O CPEJHET'O
OBPA30OBAHUSA PECITYBJIMKHU Y3BEKUCTAH

OTPACJIEBOM IIEHTP NEPENNIOATIOTOBKH U MOBBIIIIEHU S
KBAJUVIMOUKALIMU ITIEJAT'OI'MYECKUX KAJIPOB IIPHU
TAIIKEHTCKOM I'OCYJAPCTBEHHOM TEXHUYECKOM
YHUBEPCUTETE

YYEBHO METOJIAYECKHU KOMILJIEKC
MO MOJYJIIO

«[MOJIBEMHAS PABPABOTKA MECTOPOXJIEHUI
HOJIE3HBIX HCKOITAEMbIX»

TALIKEHT -2019



MHWHUCTEPCTBO BBICHIEI'O 1 CPEIHEI'OCIIELIMAJIBHOI'O
OBPA30OBAHUNA PECIIYBJIMKU Y3BEKMCTAH

T'OJIOBHOI HAYYHO-METOAMYECKUI LIEHTP 10 OPTAHU3ALIIU
MIEPEIIOATOTOBKH U TTIOBLIIIEHUS KBAJIUOUKALIMU
MEJATOTMYECKUX U PYKOBOJISIINX KAJIPOB CUCTEMBI BEICIIETO
OBPA30BAHUS TP MUHUCTEPCTBE BBICIIIET'O Y CPEJHETO
CTIELIMAJILHOT'O OBPA30BAHUS PECITYBJIMKU Y3BEKUCTAH

OTPACJIEBOM LIEHTP ITEPEIIOIOTOBKHU 1
[TOBBIITEHN A KBAJIMOUKALNUA ITEJATOT'MYECKHUX

KAJZTPOB TP TAIHUKEHTCKOM I'OCYAIAPCTBEHHOM TEXHUYECKOM
YHUBEPCUTETE

YUYEBHO-METOJNYECKNI KOMIIIEKC
10 MOJTYJTO

«TTOJI3EMHAS PABPABOTKA MECTOPOXKIEHUI
TIOJIE3HBIX UCKOTIAEMBIX»

Paspadorauau: npo¢. T.I'. Akdapos
cr.ipen ®.T.Xynoi0epanes

TAIOKEHT -2019



JlanHbIN y4eOHO-METOAMYECKU KOMIUIEKC pa3paboTaH HAa OCHOBAaHUU
y4e0HOro IUIaHa M NPOrpaMMbl YTBEPXKAECHHOTO IpHKa3oM MuHHCTEPCTBA
BBICILIETO M CPEJHEr0 CHEelUalbHOTO oOpa3oBaHus PecnyOmuku Y30ekucrtan Ne
1023 oT 02.11. 2019 rona.

Pazpaboranu: T.I'. AxGapoB- K.T.H. JO1eHT Kadeapsbl,« e0TeXHOOTHs
YTOJIBHBIX U TJIACTOBBIX MeCTOpOkaeHUr » TI'TY,

@.T.Xynoitbepaues-ct.npemn.kapeapbi«l eoTeXHOOTHs
YTOJIBHBIX U TJIACTOBBIX MeCTOpOkaeHUM » TI'TY,

Peuenzent: VY.®. Hocupos- a.1.H.nmpodeccop dakynbreTa « MTHXKEHEpHON
reojoruu u ropHoro aena » TI'TY

JlaHHBI y4eOHO-METOIMYECKUNA KOMIUJIEKC PEKOMEHJIOBAaH K H3JaHUIO
CoBetoM TamkeHTCKOTO TOCYJapCTBEHHOTO TEXHUYECKOTO YHHBEPCUTETA
(npotoxon Ne 1 ot 24 cents6ps 2019 roga).



Conepxkanue

|. PaboUast IPOTPAMMA.......ccceruuieeeriieeeeiiieeeriieeeeireeeeneraeeeenreeessnnneeeenneees 5
Il. IHTepakTUBHBIE METOABI O0yUEHUS, HCTIONB3yEMBIE B MOJYJIE............. 10
[1l. TEOPETUUECKHE MATEPHATIBL. . .. e e ueeeeenneeeneeeeaeeeanieeeaniee e 14
V. Marepuaibl MPaAKTHUECKHUX 3AHITHM. ....vverreenreenneenneeaneannenns 39
V. BAHK KEHCOB. . ...ttt ettt e e e et e eeaeens 63
AV O B 0 To7o7: ) 1 67
VI, CIIUCOK JIHTEPATYPBL. ... vt eeeeetteenteeneeenteeteeaneeaneeeaneenseanneenns 69



. PABOYAS TIPOTPAMMA
BBEJIEHUE

[Iporpamma cocraBineHa Ha ocHoBe ykaza [1d-4732 ot 12 urons 2015 roxa
[Ipesunentom PecnyOnuku VY30ekuctan «O Mepax yaydlIeHHS CHCTEMBbI
MEPETIOATOTOBKH U MOBBIIICHHS KBATH(PHUKAIIUN PYKOBOIAIINX U MEIarOTHUYEeCKUX
KaJIpOB BBICIIUX YYEOHBIX 3aBEACHUN», LI€Jb KOTOPOW SIBISETCS YJIy4llICHHE,
IIEPENOArOTOBKA U CyThb IIpolecCca IOBBIINICHUS KBAJU(UKALUA HA OCHOBE
COBPEMEHHBIX TPeOOBaHUM, a TaK e MMOCTABJICHHAS 3a/1a4a PEryJIIpHO MOBBIIIATH
npo(heCCHOHATIBHYIO KOMIIETEHTHOCTD IEarOTHYeCKUX KaJpOB BBICIINX Y4E€OHBIX
3aBeJICHUM.

Pabouas mnporpamMmma BKJIIOYaeT B ce€0sl M3yYEHUE TEOPUTHUECKUX U
PaKTUYECKUX OCHOB MEPCHEKTUBHBIX HAMPABICHUNA pa3pabOTKH MECTOPOKICHUI
NOJIE3HBIX HMCKOMAEMbIX, CpPEACTBA, METOAbl, CTPYKTYpy M OpPraHU3ALMIO
IIPOBENICHUS 3aHATUN MO TAHHOMY MOJYJIBIO UCXOJS U3 TOPHO-T€OJIOTHYECKUX U
rOpHO-TeXHUYECKUX (hakTopoB. llmaHupoBaH M pemieHue 3aaad Mo pa3paboTke
MECTOPOKACHHUM MOJIE3HBIX HCKOMAEMBIX C YYETOM MUPOBOU MPKTHUKHU.

Heab 1 3a1aun MOIYJIs1

Heap u 3agauym  MOJAYJISICOCTOMT B M3YYEHHHM Mpolecca pa3paboOTKu
MECTOPOXKJICHUI  TOJIE3HBIX  HCKOMAaeMbIX C yuyeToM 3apyOeXHOro WU
OTEUYECTBEHHOI'0 TEPEJIOBOTO OMbITa, OOHOBIEHUM HEOOXOJAUMBIX 3HAHUM U
TpeOOBaHUM CHENHAIBHOCTH, OOECIEUEHUU TNEJAarornuyeckol KOMIETEHTHOCTH,
MacTepcTBa NEAaroroB COOTBETCTBUM C YYEOHBIMHU IUUITaHAMU U TpPOTpaMMaMu
JUCIUTUINH TpU pa3pab0TKe MECTOPOKICHUN MOJIE3HBIX UCKOITAEMBbIX.

TpedoBanus, npeabsBisieMble K 3HAHUSAM, YMEHUSIM HABBIKAM U
KOMIIETEHUUSAM 110 MOIYJII0
Cnymarens, B mnpeaenax 3amad  wmoayns «llogzemuas paspabotka
MECTOPOKICHUH TOJIE3HBIX UCKOMAEMBIX» JOJIKEH:
3HATh:
— CYIIIHOCTh OCHOBHBIX TOHSITUH M PE3YyJIbTATOB Pa3padOTKH MECTOPOKICHUI
MOJIE3HBIX UCKOTIAEMBIX;
— OCHOBHbIE  (DOPMYJIUPOBKM  TOHSATUA U PE3yJbTaTOB  pa3pabOTKH
MECTOPOKICHUH TOJIE3HBIX UCKOIAEMBbIX;
— OCHOBHbIE ITApaMETPhI PYJHUKA;
— OCHOBHBIE TTAPAMETPHI BCKPHITHUS,
— XapaKTEPUCTHUKY 3allaCOB MOJIE3HBIX UCKOIMAEMBIX;
— TEXHOJIOTHIO MOJI3EMHON Pa3pabOTKH MIACTOBBIX MECTOPOKICHHIA
— TIOJI3EMHYIO Pa3pabOTKy PYAHBIX MECTOPOXKICHHUIA;

YMeThb MBJIaJIeTh HABBIKAMM:
— yMETb BECTHU pacyeThl MOKazarejled MOTeph W pPazyOOKUBAHUS PYIbl TpPH
N00BIYE MT0JIE3HOT0 UCKOAEMOT0;



— BECTM pacyeTbl WIMypPOBOM U CKBAXUHHOW OTOOWKM pyAbl MpU JOOBIYE
II0JIE3HOT'O MCKOIIAEMOT0;

— Trpaduuecku n300paxaTh pacnoiokKeHHE Beepa CKBaXKUH B OJIOKE;

— OIPENENATh YAECIbHBIN PACXO/ B3PIBUATOIO BEUIECTBA;

— cocTaBiATh nacnopta BBP kak mpu mpoxoJike TOpHBIX BBIPAOOTOK Tak W MpU
J00BIUE TIOJIE3HOTO UCKOIIAEMOT0;

— BECTH pacyeThl 3aps/10B BbIOpOCA, PhIXJICHUS U KaMy(IETHBIX 3apsi/I0B;

— COCTaBIIATh pacyeTa MEKTPOB3PBIBHBIX CETEH.

00J1a1aTh KOMIIEeTEHIUSIMH:

— aHAJIM3UPOBATh MOJIYYEHHBIE PE3yJIbTAThI IPU PELIEHUH Pa3HBIX 3a]1a4;

— UCNOJNb30BaTh M IPUMEHATh HAa  MPAKTUKE  KOMIBIOTEPHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH;

— cO37aBaTh MOKAa3aTEIbHBIX NPE3ECHTAUUN MJs JIEKIUOHHBIX M MPaKTUYECKHUX
3aHATUI C MPUMEHEHUEM COBPEMEHHBIX MEJarOTHYECKUX U MHPOPMALIMOHHBIX
TEXHOJIOTHMI WX MPUMEHEHMS Ha MPAKTHKE;

— CO3/1aBaTh U HCIOJIb30BaTh AJIEKTPOHHOW yue€OHO-METOIWYECKOM Oa3bl 1O
JAHHOMY MOYJIIO.

— CaMOCTOATEJIBHO MCHOJb30BATh TEOPETUYECKUE M NMPAKTUUYECKUE 3HAHUS IS
pemieHus  KOHKPETHbIX  MpoOJeM  Mpou  MOA3EMHOM  pa3paboTke
MECTOPOKACHUIN MOJE3HBIX HCKOAEMBIX.

PexomMeHnaauum o npoBUIEHUI0 M OPTaHU3AIUM MOTYJISI
[Ipu poBeneHnN 00yUEHHS 3aMIAHUPOBAHO UCTIOJIb30BAHUE COBPEMEHHBIX
METOJIOB, TIEJarOTUUECKUX U HH(HOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA:
— JICKIIMH 3aIlJIJaHHPOBAHO IIPOBOJMUTH B (hOpMeE TIpe3eHTAINH ¢
HCIOJIb30BaHWEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHH;
— TIPAKTUYECKUE 3aHATHUS 3aIUIAHUPOBAHO MPOBOJUTH C MOMOIIBIO
WHTEPAKTUBHBIX METOAOB (Kehc-ctaau, « T-cxemay, «Mo3roBoii

HITYpM» U Ip.).

B3aumocBsa3b yueOHOTro MOIYJIsI ¢ APYTUMH MOYJISIMH
Conepxanve MOAYJS HEMOCPEACTBEHHO CBS3aHO C JPYTUMH OJIOKOB
y4eOHOTro TJIaHa U CYXKHUT JIJIsl PElIeHUs] BOIPOCOB BHEAPEHUS B IMEIarorMuecKyro
NeATEIbHOCTh MpOOJEMAaTUKH M 3aJad  OTpacid MOA3EMHOM pa3paboTKu
MECTOPOXKJICHUIN TOJIE3HBIX MCKOMAEMbIX, a TaKXE€ CIYXKUT JJisi O0ObeIUHEHUS
y4eOHOro Tpollecca M TMPOU3BOJCTBA MYTEM BHEAPCHHS HOBBIM TEXHUKH U
TEXHOJIOTUH TAHHOW OTPACIIH.

PoJib MoyJ1s1 B ccTeMe BbICIIIEro 00pa3oBaHus
[Ipoucxoasmire KOpeHHblE HU3MEHEHsI B CUCTEME OOpa3oBaHs, OCOOEHHO
HAyYHO-TEXHMUYECKOE pa3BUTHE ompenenseT poib wmonyis “Tlogzemuas
pa3paboTka MECTOPOXKJICHHM TOJIE3HBIX HCKOMAeMbIX” B CHCTEME BBICIIETO
oOpa3oBaHUs.



Opranuzainust 3(¢p(HEeKTUBHOIO U IJIOJOTBOPHOTO OOpa3oBaHUs IyTeM CO3JaHUA
HOBBIX MHHOBAI[MOHHBIX TEXHOJOTUIA OOY4YEHUS TUCUMILIMH HAMPABIECHUS MOJIYJIS
“ITogzemHasl pa3pabOTKa MECTOPOXKACHUN TIOJE3HBIX HMCKOIMAEMbIX
NPUMEHEHUsI B CHCTeME OOpa30BaHMs MOMOTaeT CHUCTEMHO YBEJIMYUTH KaueCTBO
oOpazoBanus. OTnenbHOE BHUMaHHE OOOCHOBBIBAETCS (POPMHUPOBAHUMEM 3HAHUM,
YMEHUN U HABBIKOB MPUMEHEHHUSI COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH U
NeJaroru4eckux MPOrpaMMHBIX CPEACTB, MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH B Mpoliecce yueOHO-BOCTIMTATEIbHON JAEITETbHOCTH.

PacnpeneﬂeHne qaco0B 110 MOAyJaro
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Coaep:xaHusi TeOPpeTHYECKUX 3aHATHI

1-tema: OcHOBHbIE MapaMeTpPbl IHAXThI

XapaKTepI/ICTI/IKa 3aI1aCoOB ITI0JIC3HBIX MCKOIIAaCMbIX. HpOI/IBBO]_ICTBeHHaﬂ MOIIHOCTD

pyaHuka. Cpok CyIIeCcTBOBaHUsI pyJIHHKA. lloTepy MOJIE3HOrO0 HMCKOMAeMoro.

OO0t opsIOK pa3pabOTKH MECTOPOXKICHHUS.




2-Tema:(OCHOBHbIE MapaMeTPbl BCKPbITHA
Pa3mepsl maxTtHoro mnoias. Beicota staxka. CTyneHM BCKPBITUS H HX
napameTpbl. OOImMiA MOPSAOK pa3pabOTKU MECTOPOXKIAeHUs. Pasmepsl 1MI1axTHOTO
OJIS

3. BricoTa aTaxa
4. CTyneHH BCKPBITUA U UX HapaMeTphbI
3-Trema:TexHo10rusl MOA3eMHOI pa3padoTKHU MJIACTOBBIX MECTOPOKIEHUI

['opHO-Treosiornueckasl  XapakTEpPUCTUKA  YTOJbHBIX  MECTOPOKACHHUIA.
Knaccudukanus 3anacoB yrieil. [Ipou3BoacTBEHHass MOUIHOCTh IAXTHl U CPOK
cmyk0bl.  IIpomecchl  OYMCTHOM  BBIEMKH MpH  pa3pabOTKE  YroJbHBIX
MECTOPOKICHUM.

Conep:kaHue NPaAKTHYECKUX 3aHATHH

1-nmpakTuyeckoe 3ansarue: Pacyer nmokasareJeii morepb u pasy0oo:KuBaHus
PYABI .

Pacuer mnoxazareneld motepb. Pacuer mnokazatenedt pasyO00KHUBaAHUS.

[Torepu nmo meramny. Ilorepu o pyne.
2-npakTuyeckoe 3ansitue: Ilpoueccrl ouncTHoii BoieMku. Pacuer oT6oiikn
PYABIL.

Pacyer mapamerpoB mmypoBoi  orOoiiku. Pacuer mapameTpoB
CKBaXUHHOU oTOOMKH. Onpenenenue yucia mmnypos. OnpeaeneHue ri1yOUHbI
mmnypa. OnpeaeneHue yJIeJabHOro pacxoia B3pbIBYATOrO BEMIECTBA.

3-nmpakTuyeckoe 3aHsiTue: B3ppiBHbIE paGoTHI PU NMPOBEIEHUN TOPHBIX
Bbipa0oTok. [lacnopr BBP
[Topsmok cocrtaBnenus nacnopra bBP. IIpunuunel coctaBieHust macnopra
BbBP. Pacuer nponeccoB npu cocrasiennu nacriopra bBP.
Conep:kaHue Bble3HbIX 3AHATHI
Broie3anoe 3ansiTue -1. TexHoJiorusi mMo3eMHOM pa3padoTKM MJIACTOBBIX
MeCTOPOXKIACHUI
DopMbI TONEPEYHOTO CEYEHHUS TOPHBIX BhIPAOOTOK. CIIOCOOBI MPOBEACHUS TOPHBIX

BbIpaboToK. OmpeneneHue TUIOMAAN TOMEPEYHOTO CEUEHUS TOPHBIX BHIPAOOTOK.



Martepuanbl KpemieHusi TOpHbIX BbIpaOoToK. IIpoBeTpuBaHue mpu MPOBEICHUH
TOPHBIX BBIPAOOTOK.
®opma 00yueHuUs

dopma 00yueHHUs! OTpakaeT TaKue BHEIIHHE CTOPOHBI yueOHOTO IMpoliecca,
KaK CIOCO0 €ro CyIIeCTBOBAHMSA: MOPAJOK M PEXHUM; CIIOCOO OpraHU3aliu
00y4eHHUs: JEeKIHsI, CEMHUHApP, CAMOCTOSITENbHAsA padoTa U JIp; CrIocod opraHu3aluu
COBMECTHOH JESATETbHOCTH OOydYaroIero # oO0ydyarommxcs: (QpoHTalbHas,
KOJIJICKTUBHASA, TPYIIOBAast, HHANBUAYaIbHAS.
[Ipu oOyueHusT BaXHBIM SBIAETCA BBIOOp (QOPMBI OpraHU3alMKU  yueOHOU
JESITEIbHOCTH Y9aCTHUKOB:

o KomnekTuBHasT — KOJUIEKTMBHOE, COBMECTHOE BBINOJIHEHHE OOIIEro
y4eOHOTro 3aJaHus BCEMH CTYJEHTaMH. XapakTep MOJy4YeHHOTO pe3yibTara:
UTOT KOJIJIEKTUBHOTO TBOPUECTBA.

e ['pynmnoBasi — COBMECTHOE BBIIIOJIHEHUE €AMHOIO 3a/IaHUSI B MaJIbIX TPYMIaXx.
XapakTep MOJIy4eHHOTO pe3yJbTaTa: UTOI IPYIIIOBOrO COTPYJHUYECTBA Ha
OCHOBE BKJIaJa KaXKI0T0.

e lunuBuayanbHass — WHIMBUIYAJbHOE BBIIIOJIHEHUE YYEOHOIO
3ajaHus. XapakTep IOJIYYEHHOIO pe3yibTaTra: WUTOr WHAWBHUIYaTIbHOTO

TBOPYECTBA.



Il. AHTEPAKTUBHBIE METO/Ibl OBYYEHMUS, UCITIOJb3YEMBIE B

MOIVJIE
Texuuka «T-cxema»

«T-cxemay - yHUBepCcanbHBIN rpadMUECKU OpraHan3ep M1 3aliCH TBOMHBIX (1a/HeT,

3a/TIPOTHB) UJIU CpaBHEHUS 2-X aCMEKTOB OJHOM KOHIENIUY/ nHMOpMaIuu. ITO

CpaBHHUTCJIbHAsA Ta6J'II/II_[a. PasBuBaeT HaBBIKH KPUTHYCCKOI'O MBIIIJICHUS. HpI/IMCHHCTCH

B 3aKJIIOYHTEIILHOM J'IeKI_II/II/I/HO 3aBCPUICHUIO TEMATHYECKOH

IIpumenenusi Texunka «T-cxema» B yueOHbII mpomecc

3apanusi: OnpeneJuThb 10CTOHHCTBO U HEIOCTATKH OCHOBHBIX MapaMeTpPoB
BCKPBITHS M 3aII0JTHUT TAOJIHILY

BeanKaanban CTBOJIaMH

JAOCTOMHCTBA HEAO0CTATKH
1. 1.
2. 2.
3. 3.

Hak/ioHHBIMH CTBOJIAMH

AOCTOMHCTBA HEAOCTATKH
1. 1.
2. 2.
3. 3.

KomMOuHUpOBaHHBIM CIIOCOOOM

JAOCTOMHCTBA HEAOCTATKH
1. 1.
2. 2.
3. 3.
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Taoauuma SWOT-anaaun3a

SWOTHauMeHOBaHHE TPOUCXOIUT OT HAYAJIBHBIX OYKB CJIEIYIOIINX aHIJIMHCKUX CIIOB!
Strengths- cuiabHBIE CTOPOHPBI, IPEIONaraeT HaIM4ue BHYTPEHHUX PECYpPCOB;
Weakness- cia0ble CTOPOHBI WJIM HAJIMUKE BHYTPEHHUX IpoOieM

Opportunities - BO3MOXHOCTH HaJIMYUE BO3MOXKHOCTEHN JJIs1 Pa3BUTUAIIPETPUITHS

Threats- yrpossl, yrpo3bsl OT BHEIIHEN CPEbI

HpI/IMeHeHI/Iﬂ METOAa HA 3aHATHSA

CusibHBIE CTOPOHBI OTKPBITOTO CIIOCO0a
pa3pabOTKN OOJUIIOBOHHOTO KaMHS

Cna0bie CTOPOHBI OTKPBHITOTO criocoda
pa3pabOTKK OOJUIIOBOHHOTO KaMHS

O | =

Bo03MOXXHOCTHOTKPBITOrO criocoda
pa3paboTKu OOJUIIOBOHHOTO KaMHS

VYrpo3bl OTKPBITOTO criocoba pa3paboTKu
0O0JIMIIOBOHHOTO KaMHS

Keiic-cTtaamn

«Keiic-cramm» (Case-study) — a1o cucrema o0y4eHH s, OCHOBBIBAIOIIASICS HA aHAJIH3E,
pemieHnd ¥ OOCYXJAEHHHM  pEaJbHbIX M CMOJEIUPOBAHHBIX  (BBIMBIIIJICHHBIX)
cutyauuid. Meto «keidc-cTaain» HHTErpUpyeT B cebe TEXHOJIOTMH pa3BUBAIOLIETO
oOyueHusi, BKJIOYas MPOLEAYPbl HWHAMBUAYAJIBHOIO, TPYIIOBOTO M KOJIJIEKTUBHOTO
pa3BUTH, U GOPMHUPOBAHUS PA3TMUHBIX JTMYHOCTHBIX KAU€CTB 00y4aeMbIX.

[Ton MeTos10OM «Kelic-cTaan» MOHUMAETCS] aKTUBHBIA METOJT 00y4eHUsl, OCHOBAaHHBIN Ha
OpraHu3alMi IpernojaBaresieM B TIpynne oOyyaromuxcs OOCYXIeHMS — 3aJlaHus,
MPE/ICTAaBIISIONIEr0 CcOOOM ONUCcaHWe KOHKPETHON CHUTyalluM C SIBHOM WM CKpBITOU
poOIeMOii.

Keiic-ctanu (0T aHI. cioBa Caseé— peajbHas CHUTyallMsl)) — METOJ KOHKPETHBIX
pEaJIbHBIX CUTYaLUH.

CymHoCTh Kelc-cTau — U3ydyeHHe OOIIMX 3aKOHOMEPHOCTEH Ha MpHMepe aHaiu3a
KOHKPETHBIX CIIy4aes.
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HpHMeHeHHﬂ METOdAa HA 3aHATUSA

Tema: [IpoGnembl TpaHCTIOPTUPOBKU TOPHOM MACChl MpHU pa3zpaboTKe
YIITyOJISIIOIIMUXCS. KabepOB

Hean:Boi6op 3¢ dhekTuBHOrO BapuaHTa TPaHCIOPTUPOBKU TOPHOU MacChl U3
HUKHUX TOPU30HTOB KabepOB

3anaua: M3yyeHue BUJOB U CIICOOOB TPAHCTIOPTHUPOBKHU TOPHOM MacChl Ha
kapbepax. CpaBHEHHE IOCTOMHCTB M HEIOCTATKOB BAPUAHTOB TPAHCIIOPTUPOBKUB
KOHKPETHBIX YCIOBHUSAX UCXOJSl U3 TOPHO-TEOIOTUUECKUX XapaKTEPUCTUK
MECTOPOXKICHHSI U BHIOOpP ONTHUMAIBHOTO BapHaHTa TPAHCTIOPTUPOBKHU TOPHOU
MAacCChlI.

Pe3y bTaTUBHOCTH 00y4eHHMA: YYaCTHUKU UMEIOTIPEACTABIECHUE O CIIOCO0AX:
® TPaHCIOPTUPOBKU T'OPHOM MAacChl Ha Kpbepax U O JOCTOMHCTBAX U
HEJOCTAaTKaX BUIOB TPAHCIOPTUPOBKH.
® HAy4darcsl IPEMEHAT B KOHKPETHBIX YCIOBUSAX ITPUMEHSThH BUJT
TPAHCIIOPTUPOBKH UCXOJ U3 TOPHO I'€OJIOTUYECKUX YCIOBHM.
Kpurepuu ycnemsocru:

¢ TIOHMMaHHE HEOOXOIMMOCTH COBEPIICHCTBOBAHUS BHJIa TPAHCIIOPTUPOBKH
pu pa3pabOTKe KabepoB;

® COCBTABJIAIOTCS Pa3HbIC BAPUAHTHI TPAHCIIOPTUPOBKHU TOPHON MACCHI U UX
HKOHOMHYECKAs LIEIECO00Pa3HOCTD;

e BBIOBIpacTCA HauboJEe MPUEMIIEMbIN BapUAHT TPAHCTIOPTUPOBKHU TOPHOM
MAaCCBlI;

KuaroueBasi maesi: BbiOop onumanbHOT0 BapuaHTa TPAHCIIOPTUPOBKHU MPU
pa3paboTKe YIIIYIOJSIOMIMXCA KapbepOB C LIEJIbI0 CHIDKEHUSI CE0ETOMMOCTH
JOOBIYM MOJIE3HOTO UCKOMAEMOI0 UCXO/I U3 MUPOBOTO OMbITA TPUMEHEHHUS BUIOB
TPAHCIIOPTUPOBKH.

Pecypcol, MmaTepuaJibl, 00opyaoBanue: Ouumaapt, MapKepbl, CTUKEPBI, IPOEKTOP
Y NIPE3EHTAlUOHHBIA MaTepuall.

Keiic:Pa3paboTka MeCTOpOXKACHUN TOJE3HBIX HMCKOMAEMbIX OTKPBITHIM
COCOOOM € Ka)KJIOM TOJIOM CTaHOBHUTCS TpyaHee. [IoToMy 4TO ¢ KaxaoM Toiom
ropHble pPabOThI TPHUAETCS BECTH Ha NIyOOKUX Top3oHTax. C yBeIMUYCHUEM
yOUHBI KapbhepoB MOSABIISIETCS MpoOJieMa MPOBETPUBAHUSA Kapbepa U JOPOTo
00XOIUTCSl TPAHCTIOPTUPOBKA FOPHOM Macchl. CB3513U C 3TUM BO3HUKAET BOPIIOPOC
BHEJIPEHUS] DSKOHOMHUYECKH dS(PGPEKTUBHOrO BbIa TPAHCIIOPTUPOBKH TOHHOMU
Macchl. BeiOop crmocoba TpaHCTOPTHUPOBKM TOPHOM MacChl Ha Kapbhepax JOJDKHO
BBIOMPATCS UCXOSI M3 MUPOBOTO OMNBITA MPUMEHSIEMBIX Ha 3apyOeKHBIX KPYITHBIX
Kapbepax. IKOHOMUUYECKOE COCIOCTABIICHHE PA3HbIX BAPUAHTOB TAPHCIIOPTUPOBKHU
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JaeT BO3MOXKHOCTH  BBIOMpaTh Hauboiiee ONTUMAJbHBIA  BapHaHT MIpU
TPAHCIIOPTUPOBKE TOPHOM MacChl C LENbI0 CHWXXEHHUS JOObIYM I1OJIE3HOTO
UCKOIIAEMOI0 C OJHOBPEMEHHOH OO0eCIeueHUEM 370pPOBBIX YCIOBHH Tpynaa AJis
rOPHOPAOOYMX  IYTEM  COKpALIIIEHWs  NOMAJaHUs  BBIXJIONHBIX  Ta3oB
BBIJICTIAIOIINXCS U3 TPAHCIIOPTHBIX CPENCTB.
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IHLL.TEOPETUYECKHUE MATEPHUAJIbBI

1-tema: OCHOBHBIE MapaMeTPbl MAXThI
ILnan:
1. XapakTepucTrka 3amacoB MOJE3HbIX HCKOMAEMbIX
2.I1Ipou3BOACTBEHHAS! MOITHOCTh PYJHHUKA
3.CpoK CyIeCTBOBAHUS PYIHUKA

Knioueevle cnosa u ¢ppazvi: ceonocuyeckue 3anacel, 6a1aHcogvle 3anacwl,
3abanancosvie 3anacvl, KOHOUYUU HA MUHEPATIbHOE Cblpbe, NPOMbBIULLIEHHbLE
3anacwl,00ujepyoOHUuUHble Nomepu, dKCHIYAMAayuoHHble nomepu, pazyoodicusanue
PYObl, 8CKpblmue, N0020MOBKA NPOU3BOOCMBEHHASI MOWHOCb PYOHUKA.

1.1 XapakTepucTHKA 3aMaCOB MOJIE3HBIX HCKOMAEMBIX MECTOPOKIEeHHSA

3amnachl MOJIE3HOT0 MCKOMAeMOT0 SIBIITFOTCS OJIHUM M3 OCHOBHBIX (haKTOPOB,
BIIMSIONIAX Ha MPOMBIIUICHHYIO OILIGHKY MECTOPOXKICHHS, MacITad U CpoK
JESATEIIBHOCTH TOPHOI00BIBAIOIIECTO TIPEATIPUATHS.

ITonxcuer 3amacoB pyabl U COJECPIKAIIMXCS B HEW MOJIE3HBIX KOMIIOHEHTOB
MPOM3BOJUTCS IO JTaHHBIM I'€0JOTHMYECKOW pa3BeAku. B 3aBUCMMOCTH OT CTENECHU
pPa3BEIaHHOCTH 3aMacoB TOJIE3HBIX HCKOMAEMBIX MECTOPOXKIACHUS MPUHUMACTCS
pEllIeHUE O CTPOUTEILCTBE PYAHUKA.

[To cTenenu pa3BeaHHOCTU BCE 3amachl Pa3CisIIOTCA HAa YEThIPE KaTeropuu — A,
B ) C1 nu Cg.

3anmacel KaTteropur A BIOJHE pa3BeJaHbl B T'EOJIOTUYECKOM U
TUJPOTEOJIOTUYECKOM  OTHOlIeHUH. OHM  OKOHTYPEHBbl  CKBOXKMHAMU U
BBIPA0OTKaMM, B HUX BBISIBJICHBI COJICP’KAHHME TOJIE3HBIX KOMIIOHEHTOB U COpTa
Py, a TaKXKe onpeiesieHa TEXHOJIOTHS UX Pa3padOTKH.
3amachl KaTeropun B pa3BellaHbl M1 OKOHTYPCHBI, BBISBJICHBI YCIOBHS 3ajieraHus,
TUMBI U COPTa IOJIC3HBIX HCKOIMMAEMBIX, UX KAYCCTBEHHBIC M TEXHOJOTHYECKHE
XapakTepUCTHUKU 0e3 JAceTaiau3anuu. B J10CTaTOYHOM  CTENEHH HM3YYCHBI
TUJPOTEOJIOTUUECKHE YCIIOBUS

3anackl kareropun Cipa3BelaHbl HA OCHOBAaHWUU PEJIKOM CETKH CKBAKUH WJTH
BBIPA0OTOK. THIIBI Py, UX KAUECTBEHHBIC M TEXHOJIOTMYECKUE XapaKTEPUCTUKHU HE
BBISIBJICHBI B JIOCTATOYHOM CTENEHH, OCOOCHHO B CIIOXKHBIX MECTOPOXKJICHHSIX.
OOmue ycnoBusg pa3pabOTKM W TUAPOTEOJIOTMYECKHE YCIOBHUSI H3YYEHBI
MpeBaAPUTEIBHO.

3anackl kareropuu C, IPUMBIKAIOT K 3aracaM, pa3BeJaHHBIM M0 KaTeTOPUsIM
A, B u (i, a Takxke K 3amacaM, MPEANOJIAaraeMbIM Ha OCHOBAaHUM JIAHHBIX
IeOJIOTUYECKUX U Te0(U3UYECKUX HCCIICIOBAHUMN, MOATBEPKIACHHBIX JaHHBIMU
onpoOOBaHUS U3 OTACIBHBIX CKBAXKUH U BBIPAOOTOK.

3amacel TOJIE3HOTO HMCKOMAeMOro B TMpeeiax pa3BeJaHHOM YacTu
MECTOPOKJICHUSI HA3bIBAIOTCS 2eosiocudeckumu. 110 BO3BMOKHOCTH HCHOJIb30BaHUS
OHM TIOJIpa3/IeIISIIOTCS Ha OalaHCOBBIEC B 3a0a1aHCOBEIE.
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Banancosvie 3anacel — 3T0 3amachl, KOTOPbIE BBITOAHBI AJIs pa3pabOTKU MO
KOMILJIEKCY TOPHOTEXHUYECKUX U IKOHOMHUYECKHUX (DAKTOPOB.

3abanancogvle  3anacel  —3TO  3amachl, pa3pab0TKa KOTOPHIX IIPH

CYILIECTBYIOIIEH TEXHOJOTUM JOOBIYM M TMepepaboTKH pyAbl IKOHOMHYECKHU
HeleraecooopasHa.
[Ipu olleHKE 3amacoB MECTOPOKIAECHUS MOJb3YIOTCS KOHAUIUAMA HA MUHEPAIIBHOE
ceipbe. Kowouyuu na munepanvhoe coipve (WM HPOMbIUULICHHbIE KOHOUYUL)
MPEACTABISIOT COOOM COBOKYMHOCTh TPEOOBAHHMI K Kad4eCTBY M KOJHUYECTBY
MOJIE3HBIX HCKOIMAEMbIX, TOPHO-T€OJIOTUYECKUM, TOPHO-TEXHUYECKUM U JIPYTUM
YCIOBHAM pa3paboTKu  MecTopoxkaeHuitl. IlapaMeTpsl KOHIULUN SBISIOTCS
MPEICIbHBIMI  3HAUEHUSAMHU  HATypajbHBIX  MOKA3aTelen g IOJcYeTa
U OlLEHKU 3anacoB. OHU yCTaHABIMBAIOTCSA OTJEIbHBIMU TOPHOAOOBIBAIOIIUMU
NPEANPUATUIMU WU O0BEAUHEHUSIMU TPEINPUATHI B COOTBETCTBUU C IIEHOM Ha
noObIBaeMbI  BHMJI  TOJIE3HOTO  KOMIIOHEHTa,  YCIOBUSMH  pa3pabOTKu
MECTOPOXKICHUS U TEXHUYECKUM OCHAIICHUEM MPEIIPUATHS.

Pa3paboTka MPOEKTOB  CTPOUTEIHCTBA HOBBIX W PEKOHCTPYKIIUH
JEUCTBYIONIUX PYJIHUKOB TMPOU3BOJMTCS Ha OCHOBE OallaHCOBBIX 3aIracoB
MOJIE3HBIX MCKomaeMbIX Kareropuit A, B u (i, yTBepkKIAEHHBIX ['0cyaapCcTBEHHOM
KOMUCCHEH 10 3amacam.

B  OanaHcoBele  3amackl  BKJIIOYAIOTHPOMbIULIEHHblE — 3anacvl W
00w epyOHUYHbIENnOmepu.

IIpomvluinennvle 3anacvl MecmopodicOeHusi — 3TO YacTh OaJaHCOBBIX
3a1macoB, KOTOpasi MpeycCMOTPEHa K 0TpadOTKe MIaHaMU TOPHBIX padoT.
BenuunHa NpOMBIIIIEHHBIX 3allacOB 3aBUCUT OT PAa3MEPOB MECTOPOXKACHUS U
MOKET OBbITh pacCUuTaHa Mo CAEAYIOMUM (POopMyIIam:

— JJI1 TOPU30HTAILHOTO MECTOPOXKICHUS — IO (popMyJie

Q=Smp, T (1.1)
— JJI HAKJIOHHBIX U KPYTOIAIal0IIHUX MECTOPOKACHUIN — IO opMyIie
LHmp, (1.2)
=—,T,
sina

rae S — mIomags MeCTOpOKAECHHS, M%; M — HOpMaJbHas MOIIHOCTh PYAHOIO TENA,
M; pp — IUIOTHOCTH pyabl B MaccuBe, T/M° L —amMHa pyaHoro Ttema mo
npocTUpaHuto, M; H —BepTukajibHasi BEICOTA PYJHOIO TeJa, M; Ol — YTOJ MaJeHUs
PYAHOTO TeJa, rpal.

K 06wepy0Huqumn0mepﬂM OTHOCAT HCU3BJICKACMBIC 3aIiachl,
OCTaBJEICMBIC B OXPAaHHBIX LCIMKAX OKOJIO KallMTAJIbHBIX TI'OPHBIX BI)Ipa6OTOK, a

IHoward L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
AlabamaUSA 261p
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TaKXke MoJ 3[JaHUSIMU, COOPYKEHUSAMH, BOJOEMaMH, BOJJOHOCHBIMU TOPU30HTAMU U
HE NIPEeyCMOTPEHHbIE K pa3pab0TKe MIaHaMU TOPHBIX PadoT.

B npouecce 1o0Ob4M pyAbl 4acTh MPOMBILUIEHHBIX 3alacOB MO Pa3JIMYHBIM
IIPUYMHAM OCTAETCd B HEApax, 3T0 — O9KChIyamayuoHuvie nomepu. Taxum
00pa3oM, MPOMBIIUIEHHBIE 3amachl MOAPA3JCNAIOTCS Ha H3BJIEKaeMble3anachl U
JKCIUTYaTallMOHHBIE IIOTEPHU.

IIpn wm3BnedYeHUM pyAbl COAEPKAHUE IIOJIE3HOTO KOMIIOHEHTA B HEW IO
pa3IuYHBIM MPUYMHAM (B OCHOBHOM H3-3a NPUMEIIMBAHMS IOPOJ) CHHIKAETCA.
DTOT IMPOLECC HA3BIBACTCA pa3ybodICUsanuem pyobl?,

N3BnekaemMble 3amackl BMECTE ¢ MPUMEIIAHHOW MOPOION HA3bIBAIOT PYOHOU
maccot Wi 000b1moti pyooll.

[Ipu mpoxoake TOpPHBIX BBIPAOOTOK BHE PYAHOW 3aJ€XH H3BIEKAEMBbIE
MIOPOJIbI BBIJAIOTCS HA MOBEPXHOCTH OTIEIBHO OT pyAHON Macchl. COBOKYIMHOCTh
BBIIaBAEMBIX Ha TMOBEPXHOCTh PYJHOW MAacChl W TMOPOJA, HW3BICYCHHBIX IPHU
MPOXOJIKE TOPHBIX BBIPAOOTOK, HA3BIBAIOT 2OPHOU MACCOU.

OddexTuBHas pa3zpaboTka MECTOPOXKICHHUS BO3MOXHA TIPU  YCIOBUU
COTJIACOBAaHUS BO BPEMEHH TpPEX CTaAWld TMOA3EMHOW pa3pabOTKU: BCKPHITHS,
MOJITOTOBKU U U3BIICUCHUS PY/IBL.

Bcxkpvimue — 310 TpoBeAEHUE BCKpblaOWUX 6blpabomok, 00eCTeUNBAIOIINX
JOCTYN K MECTOPOXKICHUIO C TOBEPXHOCTH.

Iloozomoeka MeCTOPOKIECHUS COCTOUT U3 JIBYX ITAIOB:

a) 20pPHO-N0020MOBUMENbHBIX pabom — TPOBEICHUS BBIPAOOTOK C IIEJIBIO
pa3eseHns BCKPhITOM 4acTH MECTOPOXKACHUSI Ha JOOBIYHBIE YUYACTKU WM OJIOKH;
0) Hape3uvix pabom — TPOBEICHHUS BBIPAOOTOK, HEOOXOIWMBIX IS W3BJICUYCHUS
MIOJIE3HOTO UCKOMAeMOT0, Ha STUX y4acCTKax MM B OJIOKaxX.

H36neyenue pyovt — 3TO BBHIMIOJHEHHE KOMIUIEKCA MPOU3BOJICTBEHHBIX MPOIIECCOB
1o 100bIYe pyABl OT €¢ OTOOMKH JI0 BBIJA4YM HAa TTOBEPXHOCTH. [Ipu cTtpoutenscTBe
pyIHUKA BCE CTaauu OCYIIECTBIISIOTCS MOCIIEI0BATEIBHO,
a B TPOIIECCE €r0 IKCIUTyaTallii — MapayjiesibHO.B COOTBETCTBHMU CO CTagusiMu
pa3pabOTKU BBIIEISIOT CIIEAYIOMIME BUIBI MPOMBIIIICHHBIX 3aMacOB: BCKPBITHIC,
MIOJITOTOBJICHHBIE U TOTOBBIE K BHIEMKE.

Bckpwimule 3anacel — 3T0 3amachl pyabl B pa3padaThIBAEMOM MECTOPOXKICHUU WU
€ro 4YacTH, HaxOJSIIMECs BBIILIE TOPU30HTA MX IOACEYEHUS BCKPBIBAIOLIUMHU
BBIPAOOTKAMH.

Iloozomosnennvie 3anacel — 4acTh BCKPBITHIX 3allacoB, B KOTOPOM MPOMAEHBI BCE
MOJIFOTOBUTENIbHBIE BHIPAOOTKH.

I'omosvie Kk 6blemke 3anacvl — 3TO 4YaCTh MOATOTOBJIEHHBIX 3aIacoOB, B KOTOPOM
NIPOMICHBI BCE HAPE3HBIE BHIPAOOTKH.

2Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
AlabamaUSA 262 p
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Mexy yka3aHHBIMH BHJIAMH 3aI1acoOB JIOJDKHO COOIOAATHCS OMPEeIICHHOE

COOTHOIIICHHE: BCKPBITHIX 3aM1aCOB JOJHKHO OBITH OOJIBIIIE, YEM TIOJITOTOBJICHHBIX, a
MOJITOTOBJICHHBIX — OOJIBIIIE, YeM TOTOBBIX K BBIEMKE. JIJIS KaXJI0ro pyJaHHKA
YCTaHABIUBAIOTC HOpMamuebl (MUHUMAIBHOE KOJHWYECTBO) KaXJJIOr0 BHJIA
3aImacoB Ha JI000i MOMEHT pa0oTHl pyaHHUKA. EquHuIa H3MEPEHUS HOPMATHBOB —
MeCSIIbI (TSI BCKPBITBIX 3aIlacoOB — I'OJIbl) HEMIPEPBHIBHON padOTHI PyIHUKA Ha 3THX
3armacax ¢ 3aJJaHHO# MPOU3BOIUTEILHOCTHIO.
OO0ecne4eHHOCTh PYJIHWKA BCKPBITBIMU 3aracaMu  OMPEACNIeTCS HCXOAS W3
BpEMEHHU, HEOOXOJMMOTO i BCKPBITHS CICAYIOMIETO Y4YacTKa WM TOPHU30HTA
MecTOpoxacHus. OpPUEHTUPOBOYHO MHUHUMAIBHO JIOMYCTUMBIE HOPMATHUBEI
00eCIIEYEHHOCTH B 3aBHUCHMOCTH OT TEXHOJOTHH Pa3pabOTKH MECTOPOKICHHUS
COCTAaBJISIOT: I ITOJATOTOBJICHHBIX 3amacoB oT 6 10 20 Mecsies, i TOTOBBIX K
BBIEMKE — OT 2 JIO0 8 MECSIIEB .

1.2 Ilpou3BoACTBEHHAS] MOITHOCTH PYAHUKA

IIpouzeoocmeennas MowHoOCMb pyOHUKA OTIPENEISAETCS KOJTUYECTBOM PY/IbI
(B ToHHaX), JOOBIBAEMOM 3a ONPEAEIICHHBIN MEPUOJT €ro paboThI (32 CMEHY, CYTKH,
mecsin, rox). Ha pynHukax 3a mepuon pabOThl MPUHUMAETCS TOJ, TOSTOMY
IIPOU3BOJCTBEHHYIO MOIIHOCTh HAa3bIBAIOT 200080l  NPOU3EBOOUMENbHOCTBIO
pyonuxa®. OT TONOBOM NPOM3BOAUTEILHOCTH TOPHOTO IIPEMNPUATHS 3aBUCAT
pasMep KanmuTaJbHBIX BJIOXKEHHH B €ro CTPOUTEIHCTBO WIIM PEKOHCTPYKIIHIO,
ce0ecTOMMOCTh  J0OBIYM UM mepepaboTk 1 T MOJE3HOTO HMCKOIMAeMoro,
IPUBEJICHHBIE 3aTpaThl, OKUAAEMasi UM MOJIy4YeHHAsl NMPUObLIb, 3(P(HEKTUBHOCTh
KaIlUTaJIOBJIOKEHUHN U JPYTHe TEXHUKO-3KOHOMUYECKHE TTOKa3aTEINH.

[Ipon3BOAUTENBHOCTh COBPEMEHHBIX TOPHBIX MNPENNpHUIATHIl Koselnercs
B 3HAYUTENbHBIX Tpeaenax: oT 100 Teic. T/rom g0 S5 MiAH  T/TOM.
[Tpon3BOAUTENBHOCTh OOJIBIIMHCTBA TOPHOPYAHBIX NMPEANPUATUN COCTaBISET OT
0,5 no 3 muH T/TOI.
[TponsBoaCTBEHHAS MOIIHOCTH MPEANPUITHS 3aBUCUT OT TOPHBIX BO3ZMOXKHOCTEH :
pa3MepoB MECTOPOXKIIEHUS, €r0 3alacoB, YCIOBHH 3aJeTaHUs MECTOPOXKIACHHUS,
TEXHOJIOTHH U OPTaHU3aI[MN TOPHBIX PadoT.

['ogoBast MPOM3BOAUTENEHOCTh PYIHUKA TIO TOPHBIM BO3MOXKHOCTAM A TpU
yrie nageHus pyaHsix tea oosee 30° onpenensiercs no Gpopmyie .

A =VvK, K, K, K4Sry1:—g, T/Ton,

rae V — CpEeAHEroJoBOE€ MOHWXKEHHE YpoBHS BbleMku, M; Ki, K3, Kz n Ky —
MONPABOYHBIC KOA(P(MUIIMEHTHI K BEJIMYMHE TOJJOBOTO TTOHIKEHUS B COOTBETCTBUU
C yIJIaMH TIQJeHHUS, MOITHOCTBIO PYIHBIX 3aJISKEH, MPUMEHICMBIMUA CHCTEMaMHU
pa3pabOTKN M YUCJIOM DTaXKEeH, HaXOMAIIUXCS OJTHOBPEMEHHO B OTpabOTKe; S; —
Cpe/iHssA FOPU30HTAIbHAS PyHAS IJIOMIAAb Taka, M2, ¥ — INIOTHOCTh PYJIbl, T/M°,

3Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
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I U P —COOTBETCTBEHHO KOA(D(DHUIIMEHTHI MOTEPHh U Pa3yOOKUBAHMS PYIbI TIPU €€
JTI00BIYeE.
CpeaHeroqoBoe TIOHIKEHHWE YPOBHS BBICMKH 3aBHCHT OT CpEIHCEH

TOPU30HTATBHOM PYIHOM TUTOMIAIN dTaXa:

m .
S =L m=L —)
r Wm0 r L ging

rac I—m,n — JUIMHA NIaXTHOI'O IIOJIA IO HIPOCTHpPAHHIO, M; My — TOPpHU30HTAJIbHASA
MOIIIHOCTh PYAHOI'0O T€ja, M; M — HOpMaJibHasi MOINHOCTh PYJAHOTO TEjla, M, O —
YToJI IaaCHuA pyaHoro Teia, rpai.

DTa 3aBHCHMOCTb BBIPAKAETCS CIELYIOLIIM 00pa3oM:
S,, TBIC. M? Menee 5 5-12 12-25 Bouee 25

V, M/TOJI 30 30-25 25-22 15

[TonpaBounsIil ko3pduurent Ki onpenensercs yriaiom najieHusi pyaHOro Teja o

o, Tpaj 90 60 45 30
K1 1,2 1,0 0,9 0,8
[TonpaBounslil ko3ppunuent K, onpenensercs MOIIHOCTBIO pyAHOTO TeNa:
m, m <3 3-5 5-15 15-25 > 25
K> 1,3 1,2 1,0 0,8 0,6

B 3aBucMMOCTHM OT NpPHUMEHSEMBIX CHUCTEM pPa3paOOTKHA TOMPABOYHBIN
kodhurment Ks u opueHTHpoBOUHBIC TOKa3zarenu noreph [1 u pasyboxxkuBaHus
pyasl P umeror cienyromue 3HaueHus:

Cucrema pazpadoTku Ks I1, o en. | P, mosiu en.

OTKPBITHIM BBIPAOOTaHHBIM
IPOCTPAHCTBOM 0e3
BBICMKH TICJTUKOB

1,0 0,3-0,5 0,05-0,1
OTKPBITBIM BBIPAOOTaHHBIM
MIPOCTPAHCTBOM C BBIEMKOM
LIEJINKOB

1,0 0,08-0,12 0,12-0,15
MarasuHUPOBAHUEM 1,0 0,05-0,1 0,1-0,15

4Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
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KpeIICHuEM 0,9 0,05-0,07 0,05-0,1
3aKJIaIKON 0,8 0,02-0,05 0,05-0,1
0 CJIOEBBIM OOPYIIICHHEM 0,8 0,03-0,05 0,05-0,07
ATaXKHBIM OOpYIIICHHUEM 1,0 0,1-0,15 0,15-0,2
MO/IPTAKHBIM O0PYIIIEHUEM 1,0 0,07-0,15 0,07-0,15

[TormpaBounbiii  kodppunment Ki onpenensercs uucioM staxker N,
HaXOJSIINXCS B OJTHOBPEMEHHOM OTpabOTKeE:

N, 1 2 >3

K4 1,0 1,2-15 1,5-1,7

['ozoBast mpoU3BOAUTENBLHOCTD PYJTHUKA IO TOPHBIM BO3MOXHOCTSIM A, MpH
yIJIe MaJeHus PyaHbIX Tel MeHee 30° onpenensercs 1mo Gpopmyiie®

A=K, Sk 5 14)
2k

rae S — TOpM3OHTalbHAs IUIOMIAAb MECTOPOXKICHMS, Thic. M% K, —
KO3 PHUIMEHT UCTIOIB30BAHUS PYIHON TUIOIIAAN; Ki— OIS MPUMEHSEMBIX CUCTEM
pa3paboTku B oO0meM o0beMe JOOBIYM pPYABl PYAHHKOM, A0MH en.; di—
IPOU3BOJAMUTENILHOCTh OJIOKAa WM TMaHEeIW B 3aBUCUMOCTH OT IPUMEHSEMOMN
CHUCTEMBI pa3pabOTKH, T/ToA; Si — IUIOMaah OJOKAa WM TMAaHEId B OYHCTHOU
BBIEMKE, B 3aBUCHMOCTH OT IIPUMEHSEMOM CHUCTEMBI pa3palOTKH, ThIC. M2, N —
YHCJIO IPUMEHSIEMBIX Ha PYJHUKE CUCTEM Pa3pabOTKH.

Kosddumment wucnonbp3zoBanus pyaHoi 1wiomaan K, 3aBUCHUT  OT
TOPU30HTAJIHLHOM TUIOIIAIA MECTOPOKIACHUS S:
[opu30HTaNbHAS IUIOMAAL MECTOPOXAeHus, Thic. M>  Kosdpduuuent K,

10 0,35-0,27
10-20. 0,27-0,23
2050 0,23-0,17
B50-100. .. 0,17-0,13
L100-200. ... i 0,13-0,09
200400, ... . 0,09-0,06
Bosmee 400. ... .o 0,06

[TpoM3BOAUTEIILHOCTh BBIEMOYHOI'O y4YacTKa IIPH KaMEPHO-CTOJIOOBBIX
CHUCTEeMaXx pa3pabdOTKH MOXKET cocTaBisATh 360—720 ThIC. T/TOA, a €ro IUIomaab —
30-60 TeIc. M%, mpU CTONOOBBIX CHUCTEMAX Pa3pabOTKM — COOTBETCTBEHHO 720—
1200 thIc. T/Tom 1 60—90 ThIC. M>.

SHoward L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd
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[ToMruMO TIOHATHUSI TOMOBOW MPOU3BOJUTEIBHOCTH PYJHHUKA MO TOPHBIM
BO3MOYKHOCTSIM ~ CYIECTBYET TOHSTHE OKOHOMUYECKU UenecooOpasHol WId
ONMUMATILHOU200080UNPOU3E00UMETILHOCTIU, pu KOTOPOW BO3MOKHO
JOCTH)KEHHE HauOoJiee BBICOKMX HSKOHOMHUYECKMX ToKa3arened pa3paboTKu
MECTOPOXKICHHUS.

DKOHOMMYECKH IIeJecoo0pa3Hasi rojioBas MpOU3BOAUTENBLHOCT A, MOXET ObITh
NPUOJIM3UTENIBHO pacCUMTaHa Mo SMIIMPUYECKON hopmyIie

A, = K,B,%%, My 1/rog, (1.5)

riae K, — koappunuent ycnosuii pazpadbotku (K, = 0,1 npu nerkux u K, = 0,075 —
IIPU CJIOXKHBIX YCJIOBHUSX M OOJIBIION TIIyOMHE TOpPHBIX padot); b, — GamaHcoBbIe
3arackl, MJIH T.

1.3 Cpok cyuiecTBOBaHUsI PyAHUKA

[Ipr M3BECTHOM pACUYETHOW T'OJOBOM IPOU3BOJIWUTEIBHOCTH PYJIHHKA CPOK €ro
cymectBoBanus T (0e3 yuera BpEMEHU Ha pa3BUTHE M 3aTyXaHUE TOPHBIX padoT)
COCTAaBJISACT:

B (-1

= , IIeT,
A (1-P)

rac B3 — OaJlaHCOBBIC 3aI1achel, T, A-— rogoBasd IIpOU3BOAUTCIbHOCTD PYJIHHKA, T.

PacueTHblif CpPOK CyIIECTBOBaHUS PyJAHHKA JOJDKEH OBITH OOJIbIIE MHUHHUMAJIBHO
JOTTYCTUMOTO JjIsl oOecrieueHusl Hanbosiee 0JaronpusTHOTO COOTHOIISHUSI MEXTY
KaluTaJbHBIMU 3aTpaTaMHd M IKCIUTyaTallMOHHBIMHM pacxojaMu. PekoMeHmyroTcs
CJEYIOIINE 3HAYCHUS! MPOU3BOJAMTEILHOCTH PyJAHUKA B 3aBUCMMOCTH OT CpPOKa
€ro CyIlIeCTBOBAHUSI:

[Ipon3BoACTBEHHAs MOIIIHOCTh MuHUMaNnbHBIA CPOK
pYyJIHUKA, MJTH T /TOJ CYLIECTBOBAHUS PYyAHUKA, JIET
0,00, 5 e 10-20
0,5-1,0 20-25
03,0 e 25-30
310,00 30-35
5,070 35-40
0 40-45
L0 S 45-50

[Ipumeuanue. Eciau pyaHUK BXOJUT B COCTaB TOPHO-OOOraTUTEIHLHOTO
KOMOWHATa WM JPYrol MPOU3BOACTBEHHOW EIMHUIILI, BKIIOUAIONICH B ce0s
KOMIUIEKC 00O0TalieHusi MOJe3HOr0 UCKOMAaeMoro, TabJIMYHOE 3HAaUCHHUE CPOKa €ro
CyIECTBOBAHUS CiIeayeT yBennunuTh Ha 20-30 %.°

6Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
AlabamaUSA 268 p
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KoHTpoabHbBIE BONPOCHI:
1 .Kakune TuIbl 3a11acoB CyIECTBYET B TOPHOU MPOMBIIIJIEHHOCTH?
2.Kakue ¢akTopsl BIUSAIOT Ha TOAOBYIO IPOU3BOJACTBEHHYIO MOIIIHOCTh PyIHUKA?
3. OT uero 3aBUCHUT OTEPH U pa3zyO0KUBaHUE PYIbI?

Hcnoab3yemble JIUTEPATYPbI:
1. Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering
(2nd Edition): Wiley 2002 AlabamaUSA
2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.

2-tema: OCHOBHBIE TAPAMETPBI BCKPBITUSI
Iiaan:
1. OGmuit mopsAOK pa3padOTKU MECTOPOKIACHUS
2. Pa3zmepsl 1axTHOTO TOJIS
3. BricoTa aTaxa
4. CTyTleHH BCKPBITUA U UX TApaMETPHI

Knioueevie cnosa u ¢ppaszel: pyouux, 2opuwlii 0meoo,pyoHuuHoe noie, pasmepbl
WAXHO20 NOJISL, 8bICOMA IMANCA, CMYNEHU 8CKPbIMUSL, A2 GCPLINMUSL.

2.1 O0mmii nopsAoK pa3padoTKH MeCTOPOKIeHUSA

Jnst pa3paboOTKu pyIHOTO MECTOPOXKIECHHSI WM €ro 4YacTH CO3JIaeTCs TOPHOE
NPEANPUATAE, KOTOPOE HA3bIBAETCSA pyoHuxom'. PyIHHK MOXET BKIIOYATH OIHY
WIM HECKOJIbKO IIAXT, HAa KaXJ0H U3 KOTOPBIX 00OCOOJEHHO OCYUIECTBIIAETCS
no0bplua pyasl MOA3EeMHBIM criocoOoM. Kpome maxT B cocTaB pyAHHKA MOXKET
BXOJUTh Kapbep, BEAyLIUH pa3pabOTKy MECTOPOXKIEHHUS OTKPBITHIM CIIOCOOOM.
PynHUK BKIIOYAET 2opHblll 0mEo0 — 4acThb HEIpP, MPEJOCTaBICHHYIO €My Jis
pa3pabOTKU MECTOPOXKIEHUS, a TaK)K€ Ha3eMHbIE COOPY>KEHHUS, COBOKYIHOCTb
MOJI3EMHBIX TOPHBIX BBIPAOOTOK, TOPHBIE MAIIMHBI U KOMIUIEKCHI, SHEPTE€TUYECKHE
YCTAaHOBKA M KOJUIEKTHB TPYASUIMXCS, OOECHNEUYMBAIOIINUNA TMOA3EMHYIO J00BIYY
pyabl. Bxoasiue B ropHbIi OTBOJ U NOAJIEKAIINE OTPaOOTKE OalaHCOBBIE 3aMachl
pPYJHUKA HA3bIBAIOT PYOHUUHBIM NOJIEM.

["opu3oHTaNbHBIE, TOJIOTONAJAI0IINE U CTA00HAKIIOHHBIE MECTOPOKICHUS IENATCA
B pe3yJIbTaTe TOPHO-TIOATOTOBUTENBHBIX PabOT Ha maHenu mupuHoi 60-200 M u
JHOU 10 600 M 1 Oosee, KOTOpBIE, B CBOKO OYEPENlb, MOTYT JIEUTHCA HAa CTOJOBI
nau O6s1oku (puc. 2.1).

7Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
AlabamaUSA 297 p
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Puc. 2.1. JleneHue ropu30HTaIBHOTO MECTOPOK/ICHUS HA TAHEIU U CTOJIOBL:

1 — rnaBHBII CTBOJI; 2 — BEHTWISILUOHHBIE CTBOJIBI
KpyTonanaromue MeCTOpOKI€HNS IPH BCKPBITUHU JEJSATCS M0 BBICOTE HA 3TaXH, a
ATaXkM, B CBOIO ouepenb, — Ha O1oku (puc. 2.2).
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Puc. 2.2. Jlenenue KpyTOIaaroIiero MeCTOPOKICHUS
Ha dtaxu u osoku: |, I, 11l — staxn

OTaxu, Kak NpaBujo, OTpadaThIBAIOTCS B HUCXOJAIIEM nopsake. Takol mopsaok
OTpabOTKH OOYCJIOBIIMBAETCSI KaK COBMAJCHHEM HANpaBJICHUs OTPAOOTKH C
HaIlpaBJIICHUEM HKCIUTyaTallMOHHOW Pa3BEIKH, TaK U BO3MOXKHOCTBbIO BBEICHUS B
AKCIUTYaTalM0 BEPXHUX 3TAXKEN paHbIlIe U C MEHBIIIUMU 3aTPpaTaMH, YEM HHXKHUX.
[To uncny OAHOBPEMEHHO pa3pabaThIBAEMbIX JTAXKEW PA3IMYaIOT OJHOITAKHYIO,
JBYXATAKHYIO U MHOTOATAXHYIO pa3padoTKy.

KonuyecTBO OAHOBpEMEHHO pa3pabaThiBaeMbIX OSTa)XKE€H 3aBUCUT OT YCIOBUUN
3aJIeTaHUs] MECTOPOXKACHUS, MPUMEHSEMOU CHUCTEMbl pa3pabOTKU U 3aJaHHOU
roJIOBOM MPOU3BOJUTENLHOCTU pyJaHHMKA. OOBIUHO B JKCIUTyaTallUM HaXOASTCS
OJIHOBPEMEHHO JBa dTaxka. Ha HuxkemnexarieM 3Taxke BEIyTCS OCHOBHBIE PabOTHI
1o 100bIY€e PYbl, @ Ha BBINIEIEKAIIEM J0padaTHIBAIOTCS OCTABIINECS 3aachl.
[Topsinok oTpabOTKH OJIOKOB M MaHENEd MOXKET OBbIThb HpAMbIM— OT LEHTpa K
(nanram u o6pammuviyv— oT PIAHTOB K LEHTPY.®

OOpaTHbIi TOPSAAOK OTpabOTKM OJIOKOB W TaHeJed HaumboJiee IIUPOKO
MPUMEHSETCS TTPHU pa3padOTKE YTOJIHHBIX MECTOPOKICHHIM.

8Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
AlabamaUSA 299 p
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2.2 Pa3Mepbl HIaXTHOTO MOJIA

BaxnenmmMu mapaMeTpamMu BCKPBITHST MECTOPOXKICHHUS SBISIOTCA Pa3MeEpbI
IIaXTHOTO MOJs, & MpU pa3padOTKe KPyTOMAaJAOIIMX MECTOPOXKIECHUNW — JJIMHA
LIaXTHOTO TOJIA.

B npakTuke CyiiecTBYIOT J1Ba cliy4asi OpeAeICHUSI Pa3MEPOB IIAXTHOTO MOJIS:
a) pasMephl MIAXTHOTO TOJIA ONPEACNISIOTCS BEIMYMHOM MECTOPOXKIACHUS,
JIOCTATOYHOM JIJIsI €ro pa3pabOoTKH TOJIBKO OJTHOM MIaXTOM;

0) pa3Mepbl MECTOPOXKJCHHUS TMPEBBIIAIOT MapaMeTpbl IIAXTHOTO  MOJS,
U TOTJIa €T0 pa3pabaThIBAlOT HECKOJBKUMHU IIaxTamMu (puc. 2.3).

Emborwt waxm { Cmbonst waxms 2
N\ ]
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Puc. 2.3. Jlenenune ropu3oHTAIBHOTO ILIACTOOOPA3HOTO MECTOPOXKICHUSHA JBa
HIAXTHBIX MOJIS:
1 — rmaBHBIE CTBOJIBI IIAXT; 2 — BEHTWISIITUOHHBIE CTBOJIBI IIAXT; 3 — IITPEKH

B nocnennem ciydae Ha cTaiui MPOCKTUPOBAHUSI HEOOXOAMMO PEIIUThH BOIIPOC 00
ONTUMAJILHOM YHCJI€ TOPHBIX MPEANPUATHNH M O pa3Mepax [IAXTHOTO TOJIS JJIs
KaXXJI0ro U3 HUX. [ TaBHBIMU (DaKTOpamMu, BIUSIONIMMU Ha pa3Mep IMIaXTHOTO MOJI,
SBJISIIOTCS: TPOU3BOJACTBEHHAS] MOITHOCTh PYAHUKA, YCIIOBUS 3aJIETaHUS] PYIHOU
3aJIeKU, TpeOyeMble KalmuTalIbHBIE BIIOKEHUS U OSKCIUTyaTal[MOHHBIE 3aTpPaThl.
CrnemyeT yuyuThIBaTh TaK¥Ke CI0KHOCTh MPOBETpUBaHUS ITyOokux maxT. [lo sToit
MPUYUHE TPUXOJUTCS YMEHbINIATh JJUHY IIAXTHBIX MOJEH, TaK Kak Ha TTyOWHax
cBbIme 1,5 KM 1enecooOpasHasi JJIMHA YY9aCTKOB MPOBETPUBAHMS OTIEIHHBIMH
BEHTHWIIIMOHHBIMHU CTBOJIaMH cocTaBiisieT 0Kos10 400500 m.

Kpome Toro, pasmepsl MIAXTHOTO TMOJs OrPAHUYMBAIOTCS BO3MOKHOCTSIMU
paIMOHAIBHOTO YIMPaBICHUS MPOU3BOACTBOM KpymHOTo Mmacmrabda. Crenuduka
TOPHOT'0 MTPOU3BOJICTBA TAKOBA, YTO PYKOBOSIIUN COCTaB HECET OTBETCTBEHHOCTh
HE TOJIbKO 3a PUTMHUYHYIO pabOTy MPEeANpUSATHS, OPTaHU3alMI0 MPOU3BOJICTBA B
HEMPEPHIBHO HU3MEHSIOMIMXCS TPHUPOJIHBIX YCIOBUSX, HO U 3a 0€30MacHOCTb
paboTtaromux. OH JAOJKEH 3HATh PeAIbHYI0 00CTaHOBKY Ha TOPU30HTaX, B OJIOKaX,
a TaK»Xe B OTJICJIbHBIX — HauOoJiee OMAaCHBIX 3a005X, YMETh IJIAHUPOBATH MPOIIECC
MIPOU3BO/JICTRA.
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[[TaxTHOE  MOJi€  TOCJIE€  YCTAHOBJIEHUS  €ro0  pa3MEepoOB  pa3leisieTcs
MOJATOTOBUTENIbHBIMU  BBIPA0OOTKAMU Ha J3TaXU M OJOKU MNpuU pa3paboOTKe
HAaKJIOHHBIX W KPYTOMAJAIOIIMX MECTOPOXKJIEHUA W Ha TaHeNu —Tpu
TOPU30HTAJIBHOM WM  [OJOrOM  3ajeraHud  pyaHoro tena.  KpymnHbie
TOPHOI00BIBAIONTUE TIPEANPHUATHS YEPHOU METAUTypTruyd UMEIOT JUIMHY IaXTHBIX
nosei ot 1 000 no 3 000 M, a mpeanpusTUg UBeTHOM MeTtaurypruu — ot 500 go 2
000 m.
2.3 BbicoTa 3TakKa

BaxxHbIM MmapaMeTpoM BCKPBITHS KpPYTOIAJAIOIIET0 MECTOPOXKICHUS
ABIISIETCS BBICOTA dTaxa’.

Omaxc — 3TO 4YacTb MECTOPOXKACHUS, OIPAaHWYEHHAs 10 MaJICHUIO
OTKaTOYHBIMU ¥ BEHTWISIUMOHHBIMHU IITPEKAMH, IO MPOCTUPAHUIO — T'PaHULAMU
IIaXTHOT'O TTOJIS.

Bvicoma smaosica — 3T0 paccTOSTHUE MO BEPTUKAIH MEXAY OTKATOYHBIMU
TOPU30HTaMU. DTO MTOCTOSIHHAS BEJIMYHMHA, HE 3aBUCSIIAs OT TUIICOMETPUN PYTHON
3anexu. Haxnouwnas evicoma smadica — 3TO PACCTOSHUE MEXAY OTKATOYHBIMU
TOPU30HTAaMU I10 NAJCHUI0 MECTOPOXKIACHUSA. DTOT NapamMeTp HCIOJIb3YETCS NMPHU
pa3paboTKe HAKJIOHHBIX 3aJICKEH.

Ha BbICOTY 3Taka BIUSIOT CleIytomue (hakTophl:

— 20pHO-2eonocuvecKkue — pasMepbl (MOLIHOCTh, JUIMHA 1O HPOCTUPAHUIO
U TJIyOMHA 10 NaJEHUI0), POpMa U YTkl MAJICHUS PYIHBIX TE;

— 20pHOMeXHU4ecKue — CUCTEMbI pa3padOTKU U MOPAJ0K OTPaOOTKH
MECTOPOXKACHUS, YCIOBUS TOIEPKAHMS TOPHBIX BBIPAOOTOK, YCIOBHS U
0€30MacHOCTh BEJCHUS TOPHBIX pabOT, BpeMsi, HEOOXOAMMOE JJISI IOJITOTOBKU U
OTpaOOTKH 3Taxka (TOPU30HTA);

— MEeXHUKO-3KOHOMUYeCcKue — 3amachbl pyAbl B 3TaXe, LIEHHOCTh U COJEp KaHHE
MeTajljla B pyZAe; 0ObeMbl U CPOKM TMPOBEAEHHUS TOPHO-KAIUTAIbHBIX U TOPHO-
NOJIFOTOBUTENIbHBIX  BBIPA0OTOK; CTOMMOCTb IOABEMA pPYIAbl U  TMOPOIbI,
BOJOOTJIMBA, JIOCTABKH JIFOJIEW U MaTEPUAJIOB.

Ha npakTuke BbICOTa 3Ta)ka BappupyeTCs B IIMPOKOM auanasoHe: oT 20 1o
100 M u Gosiee. DTOT MapaMeTp CYIIECTBEHHO 3aBUCUT OT yTiia MaJeHUsi pyIHON
3JIEKU W €€ MOIIHOCTH: YEM MEHBIIE 3HAYEHHUS 3THUX IOKAa3aTesed, TEM MEHbIIE
BBICOTA ATaxa. [Ipyn HAKJIOHHOM 3aJleraHuM PYIHOM 3aJ€KH BBICOTA 3TAKAa MOYKET
COCTaBIATH OKoJOo 20M, a mpu pa3pabOTKe MOIIHBIX KPYTOMAJAI0IINUX
mectopoxkaeHuit focturaet 60-100 m. OmHako npu pa3zpaboTKe KPYTOTMaJatoIIIX
*ui oHa cocrtaBisger Bcero 40 M. [lpumenenue nudToB sl moabEMa JIIOAEH,
MaTepHuanoB U 000PYI0BaHUS MMO3BOJISET YBEIUUYUTH BHICOTY 3Ta)a.

2.4 CTyneHH BCKPBITHSI H UX IapaMeTPbI
Kakx mpaBumo, BCKphITHE TIyOOKHX KPYTOIAJAIOMIUX MECTOPOKICHHMA
OCYIIECTBIISIETCSl HE Cpa3y Ha BCIO IIyOMHY, a MPOU3BOJIUTCS B JBa, TPU U OoJee
ATanoB (CTyneHsiMH). BHaudasie MECTOPOXKJIEHHE BCKPBHIBAIOT C MOBEPXHOCTH U

9Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
AlabamaUSA319 p
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HAYMHAIOT OTPa0aThIBaTh €r0 BEPXHIOIO 4YacTh (MEPBYIO OYepelb BCKPHI-THS), a
3aTeM, TI0 Mepe HEOOXOAUMOCTH, MOCJIEOBATEIFHO BCKPHIBAIOT U OTPAOATHIBAIOT
HIDKHUE YacTh (puc. 2.4).
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Future reserves?

[lo naHHBIM TPAKTUKHU TIIyOMHA MEPBOM OuYepeAr BCKPBITHUSI KOJEOJIETCS B
mupokux npeaenax: ot 300 m (s HermyOokux MectopoxaeHuit) 1o 1 200 m (st
MECTOPOXKACHUM cpe/iHEl TITyOUHBI 3aJIeraHusl).

lllacom 6cxkpvimusi Ha3bIBAIOT TAYyOWHY, Ha KOTOPYH) MECTOPOKICHUE
BCKPBIBAIOT COOTBETCTBEHHO BO BTOPYI0 U MOCIEIYIOIIUE OYepenn. ITOT
napaMeTp JOJKEH ObITh KPATHBIM BBICOTE 3Taka M COOTBETCTBOBATH PACCTOSIHUIO
MEXIy KOHIEHTPAIMOHHBIMU Tropu30HTaMU. OOBIYHO IIAr BCKPBITHS COCTaBJISET
100 — 400 m™°.

KonTpoabHbIE BONPOCHI:

1.Kakue cCymiecTBylOT MpOILECChl pa3pabOTKH MECTOPOXKACHUM  IMOJE3HBIX
HCKOIAaeMbIX?

2.YUT0 Takoe 3Tax M Kakue ObIBAIOT pa3Mephl dTaxka?

3.Kaxkas paznuiia Mexry CTyIEHEM U I1aroM BCKPBITHS?

HUcnoab3yemble TUTEPATYPHI:
1.Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd
Edition): Wiley 2002 AlabamaUSA

10William A.H., Richard L.Bullock.Underground mine methods-Enginiring Fundamentals and International Case
Studies 2009 Orebvo Sweden p 22
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2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.

3. IlyukoB JI.A., XKexeneckuii FO.A. IloazeMHas pa3paboTka MeCTOPOKIACHHI
MOJIC3HBIX HCKomaeMmblx. YueOHuk 11 BY3os Tom 1.MUP ropuoit kHuTH.
N3narensctBo HITY. IN'opnas kuura 2009 r.

3-Tema: TexHO0JIOTUA MOA3eMHOI pa3padoTKM IJIACTOBBIX MECTOPOKAEHUI
[Inan:
1.I'opHO-TeonorNYecKas XapakTepUCTUKA YTOJIBHBIX MECTOPOKIACHUM.
2.Knaccudukaiius 3amacoB yrieu.
3.IIpon3BoICTBEHHAS] MOIIIHOCTH IIAXTHI U CPOK CIYKOBI
4. TIpornecchl OYMCTHOM BBIEMKH MPHU Pa3pab0TKe YrOJbHBIX MECTOPOKICHHIA

Knioueewie cnosa u ¢hpasvi.mapra yens, MowHocms niacma, copHoe 0asieHue,
ynpaeieHue 20pHbIM  OAGIeHUM, KpenjeHue npuszaboiuHo20 HNpoCmpanced,
ynpaeieHue Kpoeiel, Ccucmemvl pazpadomru Y2oAbHbIX MeCmOpPONCOeHU,
noo3eMHas  eazuukayus,  6bIeMOYHbIU  KOMOAQUH,  MEenXaHUu3UpOoBaHHbLLL
KOMNJIEKC.

3.1 'opHO-TeoJIornYecKasi XapaKTePUCTUKA YIOJbHbIX MECTOPOKIEHUii

B Hacrosiiee Bpems u3 HeAp 3eMJIM U3BJIEKaeTrcss Okoio 12 mupa. T.
Pa3IMYHBIX MHMHEPAJIBHBIX MNPOAYKTOB, 86,5% W3 HHUX OTHOCUTCA K
AHEPreTUYECKUM.

1910 r. B TonauBHOM OajaHCce CTpaH MHpa UCIOJIb30BAIUCH yToJib (65%),
npoBa (16%), pacturenbHbie U KUBOTHBIE 0TOpOCH! (16%), HedTh (3%). C 30-x
rogoB XX BeKa MOJOXKEHHE Hayajo MEHAThCS: CHU3WIAach 1ot yrist (55%),
yBenuuunack 101 Heptu (15%), ctan npumenarscs roprouni ra3 (3%).

B nmanpHeimem mojgoKeHHE pe3Ko MEHSETCA: B KOHIE XX BEKa YroJib 1Mo
notpebsieruto B TOb mupa crosin yxxe Ha 2 mecte (40%).

Jlons yras B mpomsBojactBe anekrpodneprun: CIIIA, Bonrapun (-60%),
Kurait u Unaus (70%), Asctpanus (76%), Ilonpma (>80%). 310 o0ycnoBuio
poct no0wra yris: Kurait 2500 mon. T., CIIA cBbimie 1 mupa. TOHH.

B Hacrosimee Bpemsi noGwkiva yris Benetrcss B 60 ctpanax. ExeromHo B
Poccun, CIIIA, Kurae, Ilonsme, FOAP, Unaun, ABcTpanuu noObiBaeTcs Ooliee
no 100 man. T. Ha qonto atux ctpan npuxoautcs 87% MHUPOBOM 100BIYH YIJIS.
Ecnu pa3Benannbix 3anacoB HedTu xBatuT Ha 40-50 ner, TO yris - HE MEHEe
200-250 nmet. MupoBbie TPOTHO3HBIE 3aMackl yriisi onenuBatorcsa 14,81 tpa. 1. B
OCHOBHOM OHO cocpenoroyeHo B Poccum (5,2 tpa. 1.), CIIIA ( 3,6 Tpa. T.) u
Kutae ( 1,46 tpia. T.) PazBenannbie 3amnacel yrisi B mupe Ha 1.01.96 cocramnsiu
1752,2 mapa. T..

[TockoNbKy HWCKOTIA€MBI YTOJIb OCTAeTCsl EIWHCTBEHHBIM KPYIHBIM
TOIUIUBHBIM PECYPCOM YEJIOBEYECTBA, IMPEANOJAracTcs, 4YTO OH CO BpPEMEHEM
3aMEHUT HE(PTh U Ta3.

YTroAapHBIM MECTOPOXKIACHUEM HA3bIBAETCS MPUPOAHOE CKOIUIEHUE YIJIsl, KOTOPOE
B KOJMYECTBEHHOM U  KA4Y€CTBEHHOM  OTHOIIEHUSX  MOPUTOJAHO  JJIs
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IPOMBIIIEHHOTO OCBOEHHs L,

Hckomaemple yram - 3TO TBEPAbIE TOPIOYME BEHIECTBA  OCAJOYHOTO
MPOUCXOKICHUS, COCTOSIIUE U3 TPOAYKTOB Pa3JIOKEHUSI OPTaHUYECKUX BEIIECTB
cogepxamue oT 75 1o 97% yriepona U HEKOTOPOE KOIUYECTBO MHUHEPAIBbHBIX
npuMeceil. VMckomaemble yrim 3aneraloT B BHUJE IJIACTOOOpA3HBIX Tel U
MPOCIIOEB CPEAU APYTUX MOPOJI OCATOYHOTO TPOUCXOKICHHUS.
[171acToOM NOPUHATO HA3bIBaTh T'€OJIOTHYECKOE TEJI0, CIOKEHHOE OAHO(a3HOM
OCaJIOYHON TIOPOJION, OTPAaHWYEHHOE ABYMS MPUOIUZUTEIHHO MapaslIeIbHBIMU
MOBEPXHOCTSIMH.
MommHoCTh nacra:
Poccus:
a) Becbma ToHKHE 10 0,7 M.;
0) Toukue 0,71-1,2 m.
B) cpeaHei MmomHocTH 1,21-3,5 m.
') MOIIIHBIE >3,5 M.
Tepmanus: 8 rpynm no 0,7; 0,7-1; 1-1,3; 1,3-1,6;
1,6-1,9;1,9-2,2; 2,2-2,5; >2,5
KHP:
a) Toukue <1,3 m.;
0) cpeaueit momHoctu 1,3-3,5;
B) MOIIIHBIE >3,5 M.
VYronpHbIe TIACTHl OBIBAIOT MPOCTOTO U CIOXKHOTO cTpoeHud. Ilmact mpoctoro
CTPOEHUSI COCTOUT TOJBKO U3 TMOJIE3HBIX MCKOMAEMbIX, B IUIACTE CIOXKHOIO
CTPOEHHUS YTOJb pa3feisieTcs Ha OTACIbHBIE CIOHW MPOCIOoKamMu nmopoasl. Ciaon
YIJIs, MEXKTY IByMS IPOCIIOMKAMU TTOPObl, HA3bIBAETCS MAYKOM.
PaznuuaroT y miacToB CI0XKHOTO CTPOCHHUS : MOIIHOCTh IMOJHYIO, MOJIE3HYIO U
BBIHUMAEMYVIO.
B Poccun pazpabarpiBatoTcs MOJ3eMHBIM CIIOCOOOM TIACTBI MOITHOCTRIO OT 0,5
no0 18 M., mpu 3TOM cpemHsis MomHOCTh 2,51 M., B BenmukoOpuranuu 1,4m., B
I'epmanum 1,78 M., Bo @panuuu 1,63, Huxauit npeaen 1,2 m.
¥Yrou najeHusd miacra:
Poccus:
a) noJsiorue a0 18°;
0) HakIoHHBIE 19-35°;
B) KpYTOHaKJIOHHBIE 35-55°;
r) KpyTble 56-90°
['epmanumu:
a) nosorue 10 18°
0) cnabonaknoHHble 18-36°
B) CHJIbHOHAKJIOHHBIC 36-54)
) KpyTble >54
['a3oHOCHOCTH miacToB. Pa3paboTka yroJIbHBIX MECTOPOXKACHUN YacTo

11Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
AlabamaUSA 339 p

27



COTIPOBOJKJIA€TCSl BBIZICJICHUEM METaHa WM YTJEKUCIOTo Tasa. PaszmuuaroT
a0COTIOTHYIO U OTHOCUTEIIBHYIO ra30000JIbHOCTD I1aXT.
[To oTHOCHTEIBLHOM Ta3000MIBHOCTH MIAXTHI MOApa3AesAtoTCs Ha 4
kateropuu |(Poccus).
1 xareropus 10 SM%/T,
2 xareropus 5-10m3/T,
3 «kareropus 10-15Mm%/T,
4  cBepXKaTeropHiiHble
S omacHbI€ IO BHE3AITHBIM BBIOpOCaM.
B nanu Ha Tpu, B I'epmannu Ha 7.
Mapka yris. [IpomblinieHHOe 0003HaYEHUE COpPTA YIJIsl HA3bIBACTCS MapKOU
YTIIA.
bypeie yrau (HauansHas ctagus metamopdusma): b-1 (Braxuocts >40%)
b-2 (30-40%)
B-3 (<30%)
Kamennble yrnu (Mo BBIXOJY JIETYy4UX BEIIECTB U crekaemoctu) J[ -
JMHHOIUIaMeHHbIe, [ - razoBblie, [ K - razoBoe xxupHbie, XK - xKupHble,
KX - kokcoBsie )upnsie, K - kokcoBsie, OC - OTOIIEHHBIE CIIEKAIOLIUECS,
CC - cimab6o cnekaromuecs, T - Tomue,
m» AHTpaiuTsel: [TA - monyaHTpauuTel, A - aHTpaUUThI
Brixon neryuux He Oosiee 6% B anTpauuTax, 6-8% B mogyaHTpaluTax.
CKJIOHHOCTD VIJIsi K CAMOBO3rOpPaHUI0 %,
Yriam Bcex Mapok B pa3sHOM CTENEHU CKJIOHHBI K CaMOBO3TOpPaHHUIO, TO €CTh
OIIACHBI TI0 BO3HMKHOBEHUIO SHIOTE€HHBIX II0KapoB L,
[opuble yaapel. C pocToM TIyOWHBI pa3pabOTKH YBEIMYMBACTCS HAIMPSIKCHHOE
COCTOSIHHE TCCHBA U BO3HHUKAET OMACHOCTh TOPHBIX YAapOB.
JleTyure BemIecTBa - BEIECTBA, BBIACISIONIMECS W3 MCKOMAEMBIX yried Ipu
HarpeBaHuu. B cocTaB JeTy4ux BEIIECTB BXOMASAT Biara, JeTy4une OpraHuYECKHe
YaCTH YIJIsl, YACTUYHO MPOJIYKTHI PA3JIOKECHHUSI HEKOTOPHIX MHUHEPATIOB. Boixon
JETy4YnX BEHIECTB OT OyphIX yriie K KaMeHHbBIM M Jajiee K aHTpaluTam
cHukaetrcs ot 50% g0 2%.
3.2 Knaccudukanus 3anacoB yriei

JleneHue 3amacoB:

- 00II[ME TEOJIOTUYECKHE
- pa3BelaHHbBIC - IOCTOBEPHO JOKa3aHHBIC U MPE/I0I0TaeMbIe
3amnacel kareropuu A+B+Ci+ C;

JIOCTOBEPHBIE - NU3MEPEHHBIE U BEIYMCIICHHBIE 3anachl kKaTeropunA+B+C1

12Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
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IMPpUTOAHBIC:
- JIs1 OCBOCHUA TP COBPEMCHHOM TCEXHHUKO SKOHOMHWYCCKOM YPOBHC
HpI/I I/I3MCHHIOHIGI>’ICSI MOIIHOCTH, IIAXTHOC I10JIC ACJIAT Ha YUACTKH, OIIPCACIAIOT
Ha KaXXJI0M U3 HUX T¢p U MOACYUTBIBAIOT 3aI14Chl
3amacel YIJIA B IIAXTHOM ITOJIC
Z6aﬂ =D * P

rjae:
D- momaap mi.m. M
P — CpeIHss IPOU3BOAUTENLHOCTD IUIACTA T/M? p = my;
M- cpeIHssE MOIIIHOCTh TUIACTa ¥ - CPEIHSsI TUIOTHOCTH YISl B MaccuBe (Oyporo-
1,2; kamennoro 1,3-1,4, antpamura 1,5-1,6)
[Ipu3BOAUTENBHOCTh IIACTa - O3TO Macca yriisi B TOHHAX B NPU3ME C
OCHOBaHMEM I1M? M BBICOTOH pAaBHOM €ro MOINHOCTM B MeTpax. Ilpu
M3MEHSIOIIECHCS MOIIHOCTH, IIAXTHOE MOJIE AT HAa YYACTKHU, ONPEAEIAIOT Ha
KaXOM U3 HUX Tcp U IOACUYUTHIBAIOT 3aI1aCHI:

Z Zoan =Z1+Z>+.. .+Zn:D1p1 +D1p2+. .. ann

N-Uucno y4acTKoB
[Ipn HECKOJIBKUX TIIACTaX B IIAXTHOM I0JIE
Z Z6aﬂ :Dnnlpnnl +Dnn2pnn2+- . -Dnniprmi
i-Hucio miacToB
[Ipu paBHBIX IIOMAISX MIAXTHOTO IOJIS IO KAXKIOMY TUIACTY:
Z Z6af[ :Drm (prml +pnn2+- . -pnni)

[Totepu, olieHUBAIOT KO3PDUIIUEHTOM MOTEPb.

K = ﬁ
Zx
[Totepu yrns (%) onpenensrorcs
Ky=100*(1- Zup/Zsy)

HpOMBIH_IJ'IeHHbIC 3amachbl yrijsi B IIaXTHOM ITOJIC!

an: Z6H*C

2

C - KO3 DUIIUEHT U3BIICUCHUS

c=1-0.01 K

[Ipy OpHUEHTHPOBOYHBIX pacueTax PEKOMEHIYEeTCS NPHUHUMATh «C» B
3aBUCUMOCTH OT THIIOBO,

Tonkue 0,9-0,92

Cpenneit momuocTu 0,85-0,88

Moinnslie monorue 0,82-0,85

Momnsie kpytoie 0,75-0,8

JleneHre MIaXTHOTO TOJS Ha 4YacTH. [IpoW3BOJCTBEHHAsT MOIMHOCTh M CPOK
CITyOBI ITIaXTHI.

JleneHne MECTOPOKICHHS Ha MAaXTHBIC MOJIS:

CnocoObl: a) o NPOCTUPAHUIO
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0) 1o Iomaau

B) 10 MaJIEHUIO

I') KOMOMHUPOBAHHBIN

Jlenenne maxTHOTO TOJIS

Kpbuibst; 6pemMcOeproBas 4acTh; YKJIOHHAS YaCTh; Ha dTaXHU.
JleneHre maxTHOTO TOJIS Ha MMaHeNd, TaHeI! Ha SIPYCHI.

3.3 HpOI/ISBOIlCTBeHHaH MOIMHOCTD IIAXTHI U CPOK CJIy)Kﬁbl
_ n
Arou_Km*np.u.Zizl AcyT

Kus- kKo3hdunueHT, yduThIBAIOMUA AOOBIYY VYIJIS W3 TMOATOTOBUTEIBHBIX
3a00€eB

Np x ~4UCIIO PadOUYUX JTHEU B TOAY
Acyr,-CpeJHECYTOYHAsI Harpy3Ka Ha OYMCTHOM 3a00i, T/CyT

TumnoBsie npousBoacTBeHHBIE MomHOCcTH maxT 3000, 4000, 5000, 6000, 8000,
10000 u 12000, 20000 1/cyT.

Mexny Aror,Qup 1 T cylliecTByeT 3aBUCUMOCTD

Qup= Arox<T
T>40 net npu Ay 3000, 4000 T/CyT.
T > 50 ner npu Acyr> 4000 T/CyT.
Bpems Ha ocBOE€HHE TPOEKTHOM MOUTHOCTH t :
TS axT MoiHocThio 10 40001/cyT., 2-3 Tona;
5000-6000 1/cyT., 3-4rona; >
6000 1/cyT. 4-5 ner.
roaa; 5000-6000 t/cyTt., 3-4 roxna;
>6000 t/cyT. 4-5 nert4,
Takum 00pa3zoM, onpeaeIsieTcs MOIHbII CPOK CIYKOBI IIaXTHI.

3Had Qpp., ¥ COOTHOWIEHUE Aoy U T, MOKHO ONPEAETUTH MOIIHOCTH U
CPOK CIIY>ObI IIaXTHI.

[Ipu pa3paboTke YroJIbHbIX MECTOPOXKICHUN C HEOOJbIIMMH 3aracamu
Aron 1 T MOTYT OBITh MEHBIIE TUITOBBIX.

[Ipn OosbmIMX pa3Mepax MECTOPOXKICHUS, KOrJa Ha HEM MOXHO
pacmoyioKUTh HECKOJbKO  IAaXTHBIX MOJied, pemaercss oOpaTHas 3ajaaua.
3a1ar0Tcs MPOU3BOICTBEHHOW MOIIIHOCTBIO U CPOKOM CIY>KObI IIaXThl, a 3aTEM
OTPENESAIOT HEOOXOAMMBIE pa3Mepbl IIAXTHOTO IOJIA, YTOObBI OHO HUMEJO
TpeOyIIecss MPOMBIIUICHHBIE 3aMachl.

[Ipou3BOACTBEHHAss MOIIHOCTh IIAXThl B MEPBYIO OUYEpEIb 3aBUCUT OT
4yycia U MOIIHOCTH IUIACTOB YIJISl B IaXTHOM moJjie. YeM Oomblie miacToB U UX
MOIIHOCTh, TEM OOJIBIIYI0 MOITHOCTh MOXET UMETh I1aXTa.

Jlnst pa3pabOTKH CBUT, TOHKUX IUIACTOB PEKOMEHIYETCS CTPOUTH IIAXThI

4Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
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3000-8000 1/cyT.
Jlnst pa3paboTKU CBUT, MJIACTOB CPEHEN MOUIHOCTH M MOIIHBIX IJIACTOB,
MoImtHocTh ipuHuMaeTcss 12000-20000 T1/cyT.

BcekpbiTHE HIAXTHOTO M0

K ocHOBHBIM ¢dakTOopaMm, OINpenensonuM BbHIOOp CXeMbl U crocoba
BCKPBITHSI WIAXTHOTO,MOJISI WJIM €r0 YacTH OTHOCSTCS: YHUCIO BCKPBIBAEMBIX
IJJACTOB, YIroJI MaJieHUs IJIACTOB, CBOMCTBAa BMEIIAIOIIUX MOPOJ, PACCTOSIHUE
MEXKJIY IJIaCTaMH, MOIIHOCTb HAHOCOB, HAJW4YWE€ IUIBIBYHOB H JPYTHX
BOJIOHOCHBIX IOPOJI, HAPYUIEHHOCTh MECTOPOXKIEHHUs, IiIyOuHa pa3padoTKH,
penbed  MECTHOCTH, TPOU3BOJCTBEHHAs  MOIIHOCTh  IAXThl, pa3Mep
IIAXTHOTOTOJS, CPOK CIYXOBI IIAXThl, YPOBEHb Pa3BUTHS TOPHO-A00bIBaIONICH
TEXHUKH, TOJTOTOBKA IIAXTHOTO TOJsI, CHUCTEeMa pa3paboTKu U cxema
BEHTUIIANUH U ApL°,

Cxema BCKPBITHUA-TIPOCTPAHCTBEHHOE PACIIOJIOKEHUE BCKPBIBAIOIINAX
BbIPAOOTOK (CTBOJIBI, IITOJIBHU U AP.) OTHOCUTEIBHO T'PAHHUIL IIAXTHOTO MOJIS.

Croco0 BCKPBITUS - PACHOJIOKEHUE CUCTEMbI BCKPBIBAIOIIMX BBIPAOOTOK
B IIaXTHOM II0JIE€ OTHOCHUTEIBHO TOPU3OHTAIBHOM INIOCKOCTH U C Y4ETOM HX
(YyHKLIHOHAIBbHOTO Ha3HAUEHHUS.

BcekpbiBatonye  BbIpaOOTKM  -TJIaBHBIE  BCKPBIBAIOLIUX  BBIPAOOTKHU
(BepTHKaJIbHbIE U HAKJIOHHBIE CTBOJIBI, IITOJIBHN).
BcnomorarenbHble BCKPBIIIHBIE BBIPAOOTKH (CJEMbIe CTBOJbI, KBEPILIArH,
CKaTbl, OpemMcOepru, yKIOHbI U JIp.)

Cxembl BCKPBITHA TOAPA3ACITIAIOTCA:

1. Ilo pacnoyioKEHHIO TIIABHBIX BCKPBIIIHBIX BHIPAOOTOK OTHOCUTEIBHO IPaHULL
IIAXTHOTO TOJIS.

2JIlo 4Yuciay OTKAaTOYHBIX TOPU3OHTOB, BCKPBIBAEMBIX TJIABHBIMH |
BCIIOMOTATEIbHBIMHU BCKPBIBAIOIIUMH BHIPAOOTKAMH.

Bce ciocoOb1 BCKpBITHS TOAPa3aeIsIOTCA:

BepTtukanbHpIMH CTBOJIAMH JIJI1  BBITIOJTHEHHS BCEX TPAHCHOPTHBIX U
BCIIOMOTATEJIbHBIX OTNepalnii (Crmoco0 BCKPBITHS BEPTUKAIBHBIMUA CTBOJIAMHU ).

HaknoHHBIME CTBOJIaMH JJIsI  BBITIOJTHEHUS BCEX TPAHCIOPTHBIX U
BCIIOMOTATEJIbHBIX ONepaluii (Crmoco0 BCKPBITHS HAKJIIOHHBIMU CTBOJIAMH).

[ITonpHAMU JJIs1 BHITIOJHEHUS BCEX TPAHCTIOPTHBIX U BCIIOMOTATEIBHBIX
omnepanuii (Croco0d BCKPHITUS IITOIBHSIMU).

HaknoHHBIMH CTBOJIAMHM WJIM INTOJIBHSAMH JUIS BBIAYMA YT |
BEPTUKAJIBHBIMUA CTBOJIAMU [T BBITIOJTHEHHUSI BCIIOMOTATENbHBIX OTEPAIIHi
(KOMOMHHMPOBAHHBIN CIOCOO BCKPBITHS)

3.4 IIpouecchbl 0OYMCTHOM BHIEMKH NPHU pa3padoTKe yroJbHbIX
MeCTOPOKIAEHU I
1. Briemka yris

5SHoward L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
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2. TpaHcnopTHUpOBaHUE YIS
3. Kpennenue npu3zaboitHOTO NPOCTpaHCTBA
4. VYmpaBieHue KpoBIeH

TexHos0rus U MexaHu3alMusl BbIEMKH yIJIA
B HacTosmiee BpeMs UCMIOIB3YIOT CIAEAYIONINE CIIOCOObI BEIEMKH YTJIA:
1. Mexanndeckuii cnocod BRIEMKH YTJIs
2. BypoB3pbIBHOM cIOCOO BBIEMKHU YIS
3. I'uppaBnuyeckuii cnocod BEIEMKHU YIS
4. I'e0TE€XHOJIOTHYECKUE CIIOCOOBI
Bri6op cmocoba BBIEMKH 3aBUCHT MPEXJE BCEr0 OT CBOWCTB U COCTOSHHUS
iacTa U OKPYXaloluX MOPOJ, HAINYUS TEXHUYECKUX CPENICTB, TPEOOBaHUH K
KaueCTBY yTJIs, TAK)KE 3aTPAT HA BHIEMKY.
[Tpouiecc BbIEMKH BKJIIOYAET pa3pyllieHUE IIacTa U MOTPY3Ky OTOUTOrO YIiif,
KOTOpPbIE MOTYT BBINOJHATHCS JIMOO OJHOHM, JIMOO HECKOIbKUMM MAaIllMHAMH,
OJIHOBPEMEHHO WJIH MOCIEA0BATENbHO.
Haubounpinee pacnpocTpaHeHUE MOTYyYUI MEXAHUUECKUN CIOCOO BBIEMKH YIJISL.
OH OCyIIECTBIISIETCA C MOMOIIbIO KOMOAWHOB U CTPYroB, BPYOOBBIX MaIIWH,
OYypOILIHEKOBBIX YCTAHOBOK H T.[I.

Ynpagsienne ropabiM aaBiaeHueM. Kpenu ouncTHbIX BHIPa0OTOK.
YupasJjienue KpoBJeil.

['opHBIM JaBJEHHEM HA3BIBACIOTCS CHJIbI, JEHCTBYIOIIHE B MACCHUBE
TOPHBIX MOPOJ W MPOSBISIOMHNECS B BHAC AedopManuii U pa3pymieHUH MOpoa
BOKPYT TOpHOI BbIpaboTku'®, napneHreM ropHBIX MOpOJ HA KpeElb, 3aKIAKY,
1enuku. ['opHOe MaBlIeHHE BBI3BIBACTCS COOCTBEHHBIM BECOM MTOPOJI, @ HHOTIA U
TEKTOHUYECKUMU CUJIAMH M TEMIIEPATYPHBIMU T'PaJUCHTAMH.

VYmpaBieHrueM  TOPHBIM  JABJIGHHEM  Ha3bIBACTCS  COBOKYMHOCTH
MEPONPUSATUMN 0 PETYIUPOBAHUIO MPOSIBJICHUN TOPHOTO JaBJICHUS B pabouem
MPOCTPAHCTBE OYMCTHOW BBIPAOOTKH B IENsAX oOecreueHus: 0€30MacHOCTH H
HEOOXOJIMMBIX TPOU3BOJICTBEHHBIX YCIOBUNA. OTH MEPONPUSATUS CBOMITCSA K
BBIOOPY paIlMOHANIBHBIX KOHCTPYKIIMH Kpernu, CocoO0B KpEIIeHHs, clioco00B
yOpaBleHUs] KPOBIEM M K TMPOBEACHUIO CHEIUAIBHBIX MEPONPUATHI TIO
NPEAYNPEKACHUI0O TOPHBIX yAapoB, BHE3AIHBIX BBIOPOCOB YIVII W Tasa,
CaMOBO3TOpaHMS YTJIA.

Bcé€ aT0 3aBHUCHUT B IIEpBYIO OUEpEab OT COCTaBa U CBOWMCTB MOPOJ KPOBIIH
Y TOYBBI OYMCTHOUN BbIPAOOTKU. B 3aBUCHMOCTH OT KPENMOCTH U YCTOMYMBOCTH
IIOPOJ Pa3IMYarOT KPOBJIIO JIOKHYIO, HEIOCPEACTBEHHYIO U OCHOBHYIO, U IIOYBY
HETIOCPEICTBEHHYIO U OCHOBHYIO.

t6Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
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Kpensb 0uncTHBIX BBIPA0OTOK

Kpenb ouncTHON BBIpaOOTKH [OKHA OBITH NPOYHOW, HE MeENaTh
BBITIOJTHEHUIO TMPOU3BOJACTBEHHBIX IMPOIECCOB U HMMETh MHUHHUMAJIbHYIO
CTOMMOCTbH U HAMMEHBIIIUE TPYJOBBIE 3aTPAThl HA €€ YCTAaHOBKY, MEPEHOCKY WU
MEPEBIKKY KPEIM OYUCTHBIX BHIPAOOTOK ACISTCS HA:

1. UuauBuayanbHyIO Kpemnb
2.IlepeaBUKHYIO Kpellb (MEXaHU3UPOBAHHAS KPEIb)

NHenuBuayanpHas Kpenmb COCTOUT W3 OTACIBHBIX, HE CBSI3aHHBIX MEXIY
co00# CTOEK C BEpXHsSKaMH Win 0€3 HUX, U BPYYHYIO ITEPECTaBIACTCS BCIIEH 32
MOJABUTAHUEM 320041.

IlepenBukHass Kpemb COCTOUT U3 B3aUMOCBSI3aHHBIX 3JIEMEHTOB (CTOSIK,
BEPXHSIKOB, OCHOBAHUW W JAPYTUX OHJIEMEHTOB) W TNEpPEIBUTaeTCs BCIEH 3a
3a00eM ¢ MOMOUIBI0 JOMKPATOB (CaMOXOJHAs WM MEXaHW3UPOBAHHAS KPEIb)
WU TIOJ] JelCcTBUEM COOCTBEHHOrO0 Beca M Beca OOPYIIEHHBIX Ha HEe MOpOoJ
(mMTOBAask Kpemnb HA KPYTHIX IIACTAX).

NunuBuayanbHas Kpenb AEIUTCS B 3aBUCUMOCTH OT MaTepualia Ha:
1. JlepeBsHHYIO

2. MeTananueckyto

3. CmemianHyo

OT Ha3Ha4eHUS Ha:

1. Ilpuzaboiinyo

2. [Tocagounyro

[Ipu3zaboiiHas Kpemnb yCTaHABIMBACTCS BCJIE] 32 BHIEMKOM YIJISl U CIIY>KUT
I TIOJJEPKUBAHHUS  KPOBJIM B paboyeM MPOCTPAHCTBE  OUYKMCTHOMU
BbIpaOoTKu.MeTayunyeckass UHAUBUAYaJIbHAS MpU3aboiftHas Kperb COCTOUT M3
CTOEK, YCTAaHOBJICHHBIX MOJ] METAJIMYECKUE BEPXHSKHU, COCAMHECHHBIX MEXKIY
coboit mmapaupHo.llocamounass kpemb YCTaHABIWMBAECTCS Ha TpaHUIE C
noramraeMbIM BBIPAOOTaHHBIM TPOCTPAHCTBOM M CIYXKUT [JIsi YIpaBICHUS
oOpylieHueM WM TUIaBHBIM  omyckanweMm KpoBiu.Ilocamounass kpermnb
MPUMEHSETCA B BHUJIE OPraHHOrO psifia, KyCTOB, KOCTPOB M METAILNIUYECKHUX
CTOEK-TyMO.

NunuBuayanpHas Kpernb HE 00eCIeUrBacT MOJHONW Oe30MmacHOCTH padorT,
a caM Mpolecc BecbMa TPYJIOEMKHH. OTU HENOCTAaTKU YCTPAHSIOTCS MpH
MPUMEHEHUU CaMOTIEPEIBUTAIOIINXCSI Kpernel, KOTOphle OOBIYHO BXOMST B
COCTaB OYMCTHBIX MEXaHU3UPOBAHHBIX KOMIUIEKCOB U arperaTos.

MexaHu3upoBaHHbIE KpENM OYUCTHBIX KOMIUIEKCOB M arperatoB B
3aBUCUMOCTH OT XapakTepa B3auMOACHCTBHS ¢ OOKOBBIMH TMOpPOJaMU
MoJIpa3AeisoTCs Ha:

1. IlopnepxuBaroniye
2. OrpaguTenbHO-TIOECPKUBAIOIINE

[TognepxuBaromIrie KPenu BBHIMOTHAIOT POJIb TPU3a00MHON U MOCaT0YHON
Kpemei, T.e. TMOAIEPKUBAIOT KPOBIO B paboueM MPOU3BOJCTBE OUYUCTHOM
BBIPAOOTKU U OJJHOBPEMEHHO YIIPABJISIIOT 0OpYIIEHUEM KPOBIIH.

Ecan Kpellb CIIC OIpa)kaAacT OYHUCTHYIO BBIpa60TKy OT IMPOHHUKHOBCHHUA B
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HEe OOpyIIEHHBIX  TOPOJ,  TO OHAa  HAa3bIBAETCA  OrPaJAUTEIBHO-
MOAAEPKUBAOLIECH.
Mexanu3zupoBaHHasi  kpenb. llepenBukka M yCTaHOBKAa  IOJHOCTBHIO
MexaHu3nupoBaHa. COCTOUT U3 OTACIbHBIX CEKIMH, KaXKaasi U3 KOTOPBIX COCTOUT
W3 OCHOBAaHMS, THUAPABIMYECKUX CTOEK, BEpPXHSIKA W THUAPABIMYECKOIO
JIOMKparTa.

[IluToBBIE Kpemu MPUMEHSIOTCS MpHU pa3padOTKe KPYThIX IJIACTOB U
MEepPEIBUTAIOTCA MO TMaJCHUI0 TOJ JACHCTBHEM COOCTBEHHOIO Beca M Beca
OOpYIIIEHHBIX HA HUX MOPO/I.

YupasJjieHne KpoBJie

YrpaBineHHEM KpOBJIEW HA3BIBAETCS COBOKYIHOCTH MEPOIPHUATUA IO
pEeryJIupoBaHuI0 OO0pymieHud u AedopManuii KpOBIM B BbIpaOOTAaHHOM
MPOCTPAHCTBE B IMENAX oOOecrmedeHuss Oe30MacHOCTH W HEOOXOJAMMBIX
IPOU3BOACTBEHHBIX YCIOBUI B OUUCTHON BBIPaOOTKE.

Crioco6bl yIpaBiieHus KpoBieit’;

1. O6pyuieHreM NOPO B BEIPAOOTAHHOM IIPOCTPAHCTBE

2. UCKyCCTBEHHBIM HOAEPKAHUEM KPOBJIU B BBIPAOOTAHHOM IIPOCTPAHCTBE.
3. EcTeCcTBEHHBIM HOAIEPKUBAHMEM KPOBIIU B BHIPAOOTAaHHOM IIPOCTPAHCTBE.

TexH0JIOTHSA 0UMCTHBIX PA0OT M CHCTEeMbI Pa3pad0TKH TOHKHMX U CPeIHeil
MOIIHOCTH MOJIOTHX IJIACTOB

IIpu pa3paboTke TOHKHX W CpeAHEH MOIIHOCTU TMOJOTUX TIJIaCTOB
MIPUMEHSETCS MAIIMHHO B3pbhIBHAs OTOOWKa YTJiA, BBIEMKA YT OYHCTHBIMH
KoMOaifHaM1, OYMCTHBIMUA KOMIIJIEKCAMH U arperaTamu.

MalinHHO-B3pbIBHAS 0TOOMKA yrisi. 9T0 OypOB3pBIBHOW CIIOCOO OTOOMKHU
C IpeABapUTENbHON MOIPYyOKOH MacTa BpyOOBOM MAIIMHOM.

Bpy6oBas mammnHa coctout wu3: nauratessi(l); mamatomen yactu(2);
pexymei yactu(3) ¢ HUCHOTHUTENBbHBIM oOpraHom - Oapom(4). bap wumeer
PEXKYINYIO IIEMh ¢ PEXKYIMMUMU 3yOKaMH. A Takke paciTHOOBIIMK(6) - s
yAQICHUS YTIIA.

Briemka yrist komOaiiHaMu
VYronpHble KOMOAMHBI OTHEISIOT OT MAacCUBa Yrojib W IPOU3BOAAT
NOTPY3Ky ero Ha KoHBeiep. Benen 3a komOaitHOM mpou3BoAUTCS 0(opMIIeHUE
32004 (py4yHast 0oTOOIKAa OCTaBIIEWCS MavyKW yris y MOYBBI U KPOBJIM ILIACTA),
norpyska oTouToro npu odopmiaeHuH 3ad0si U OCTaBIIETOCs Mocie KoMOaiiHa
yIJig Ha KOHBEHep, KperieHue 3a00sl.

Bbiemka Yrid OYMCTHBIMHA KOMILIEKCAMM H arperatTaMu

O4YuCTHBIM KOMIUIEKCOM Ha3bIBa€TCs HA0Op MalllMH U 00OpYyJIOBaHWS,

17Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
AlabamaUSA350-351p
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B3aMMHO  CBSI3aHHBIX TI0 CBOMM TEXHOJOTHYECKMM  TlapaMeTpaMm W
00eCcTIeYMBAIONTNX MEXaHHU3AIMIO BCEX OCHOBHBIX IPOIECCOB 10 J0OBIYE YIJIS B
OYHCTHOM 3a0o0e€.

O4YHCTHBIM arperaToMHa3bIBA€TCS MEXAaHUYECKU M TEXHOJIOTHYECKH CBSI3aHHBIC
JIPYT C APYrOM B OJHO €AUHOE IEJI0€ M MEPEMEIIAIOIIHUECs 0 X0y JIBUKCHHUS
32005 CpeICTBa BBIEMKH, TOTPY3KH, TPAHCIIOPTA ITOJE3HOTO HCKOMAeMOIo M
3aIHUTHI PA00YETO MPOCTPAHCTBA OT JIABJICHUS TOPHBIX MTOPO/I.

O4ucTHOM KOMIUIEKC BKJIIOYAaeT B ce0s y3KO03aXBaTHbIM KOMOaiiH,
KOHBEHEp U MEXaHU3UPOBAHHYIO KPEIb.

Kommnekc KM-87 cocrouT wu3 MexaHH3UpOBaHHOW Kpernu M-87,
konBeiiepa CIIM-87b u mepemeniaromierocsi mo HEMy OUYHMCTHOrO KoMOaiiHa
(1K-52M, 2K-52, BK-52, BK-2). IlpumeHeHUE OYHUCTHBIX KOMILIEKCOB IO
CpaBHEHHUIO ¢ KOMOaiHAMU ¢ MHAUBUAYAIbHON KPEMbIO TO3BOIIIO TIOCTUTHYTh
Bbicokux TOIl m obecneunth Oe30macHOCTh B JaBe. OYUCTHBIE arperatsl
OOBEIUHAIOT MEXAHU3UPOBAHHYIO KpEIb OrPAJAUTEIbHO-TI0A1EPKUBAIOIIETO
THUIIA, CTPYTOBYIO YCTAHOBKY, KOHBEMEDP, KPEMU CONPSIKEHHUS JIaBbl CO IITPEKOM,
neperpykaresis, HACOCHYIO CTAaHLHUIO U MYJIbThl YIPaBJICHUS.

CucremMbl pa3padoTKH TOHKHUX U CpeJHell MOIHOCTH MOJIOTHX IJIACTOB

[Ipu ux pazpaboTke NMPUMEHSIOTCS CIUIOIIHbIE, CTOJI00BBIE, KAMEPHBIE U
KOMOMHUPOBaHHBIE CUCTEMBI Pa3pabOTKU.

ConomHast cucteMa pa3pabOTKH XapaKTepHu3yeTcs MapalieIbHbIM BEJICHUEM
MOATOTOBUTENBHBIX M OYHCTHBIX palbOT, KOTJa B MpeJeinax BHIEMOYHOTO MOJIS
(3Taxke, 4acTu 3Taxka, SPyce) OJHOBPEMEHHO MPOBOJSTCS MOATOTOBUTEIbHBIE
BBIPA0OTKH U BEJETCA 100bIYA YIJIS.

Jlnuna nasel oT 60-80 1o 150-200 m™8,

[Ipumensiercs mpu pa3pabOTKe TOHKHUX IUIACTOB 0€3 3HAYUTEIbHBIX
re0JIOTUYECKUX HapyLIeHUH, yCTOWYMBBIX MMOPOJAX KpOBIH, OOJBLIOM
ra3oBblI€JIEHUH, 0COOEHHO TPU BbIOpOCAX YIJis U rasa, Npu JEJICHUH HIaXTHOTO
H0JIS HA 9TaXHU.

CronboBast cucreMa pa3pabOTKH XapaKTEpPU3YeTCsl MOCIeA0BaTEIbHBIM
BEJICHUEM IOJTOTOBUTENIbHBIX W OYUCTHBIX paboT. O4uCTUTENbHBIE PAOOTHI
HAYMHAIOTCA TOJIBKO MOCIIE MPOBEAEHUS MOATOTOBUTEIBHBIX BEIPAOOTOK.

[Ipu sT0i1 cucteme pa3pabOTKHU 3Ta) IETUTCSA HA OTAC/IbHbIE BbIEMOYHBIC
MOJISI, B KOTOPBIX TOCIEIOBATEIHHO BEAYTCS MOATOTOBUTEIbHBIE U OYUCTHBIC
paboTHI.

[Tocne mpoBeneHHs MOATOTOBUTENHHBIX BBHIPAOOTOK BHIEMOYHOE II0JIE
JIETUTCS Ha CTOJOBI, BRITSHYTHIC 110 TPOCTUPAHUIO WIIM IO TAJACHUIO TjIacTa.
CronboBass cucrtema pa3pabOTKM  JUIMHHBIMUA CTOJIOAMU MO TMPOCTUPAHHIO
CronboBas cucteMa pa3pabOTKU JJIMHHBIMHU CTOJI0AMHU 110 TTaJICHUIO
CronboBas cuctema pa3pabOTKu JJIMHHBIMHU CTOJIOAMH IO BOCCTAHUIO
[upuna crtonba paBHA [JMHE JIaBbl, JJIMHA - ONpPEIEISAETCS pa3MepoM

18Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
AlabamaUSA352-353p
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BBIEMOYHOTO TOJIA.

Kamepnas cucrtema pa3zpaboTKU XapaKTEpU3yeTCs OTPAOOTKOW BBIEMOYHOTO
NoJIsi KOPOTKUMHU 3a005SMH C OCTABJICHUEM MEXKIYy OYUCTHBIMU BbIpabOOTKaMU
(Kamepamu) IETUKOB MOJIE3HBIX UCKOMAEMBIX.

TexH0J10ruu 0YMCTHBIX PA0OT M cUCTeMA Pa3padOTKH TOHKUX U CpeaHel
MOIIHOCTH KPYThIX IJIACTOB

Pa3paboTka KpyTHIX IJIACTOB MMEET CBOU OCOOCHHOCTH: CKAaThIBAaHUE
OTOMTOr0 yriasg M OOpPYIIMBUIMXCS MOPOJ KpOBIM MO NAJEHUIO IJIacTa:
CIIOJI3aHUE HEYCTOWYWBBIX TMOPOJ TIOYBBI: CIBHKEHHE B BBIPaOOTAHHOE
npoCTpaHCTBO ( B CTOPOHY MaJeHUs) IEIUKOB M YCTYNOB YT, TPYIHOCTH
TPAHCIIOPTUPOBAHMS MAaTEPUAIIOB U TIepeMeIIeHue toaei. PazpaboTka TOHKUX 1
CpeaHEH MOIMHOCTH KPYTHIX INIACTOB Yallle BCETO BEACTCS C IMPUMEHEHUEM
JUTMHHBIX OYHMCTHBIX 3a00¢B (J1aB).

TexH0JI0THs 0UMCTHBIX Pa00T B JIaBax

[Ipu pa3paboTke KpyThIX TIUIACTOB OTOOWKAa yIJisE MPOU3BOJAUTCS
OTOOMHBIMH MOJIOTKaMH, KOMOAaitHaMU U B3PBIBHBIM CITOCOOOM.

OT6o0iiHbIE MOJIOTKA MNPUMEHSAIOTCA NpPH pa3pe3ke TOHKUX IUIACTOB CO
CJIO’)KHBIMH TOPHO-TEOJIOTHYECKUMU YCIoBUsIMU. KOMOaiiHbI IPUMEHSIOTCS TIPU
pa3paboTKe TOHKUX IUIACTOB C YCTOMUYMBBIMU OOKOBBIMHU TopojaMu. OrOoiika
B3PBIBHBIM CIIOCOOOM TIPUMEHSIETCA TMpH pa3pabOTKe IJIACTOB CpeaHei
MOIITHOCTH.

OT0olika yrisi 0TOOMHBIMHA MOJIOTKAMU

3ab0#f UMeeT MOTOJKOYCTYynHYH (opmy. B kaxaom ycryne paboTaer
3a00MILKK, KOTOPBIA OTOMBAET Yrojib U YCTaHABIMBAET CTOMKH Kpemnu. Bricora
yCTyIla IPUHUMAETCA U3 pacueTa 4To 3a00HIIUK BBIHYJ MOJOCY YIS IIUPUHO I
0,9 M. 1 Ha BCIO JUIMHY YCTyHa, IOCJ€ Yero yCTaHaBIMBAETCs Mpu3aldoiiHas
KpETIb.

Jnuua yeryna ot 10-12 no 16-20 M. B 3aBUCUMOCTH OT KPEMOCTH YTJIA.

TexHoJIOTHA BBIEMKH YIJIs1 KOMOaiiHAMH
[Ipu mmpoKo3axBaTHOW BBIEMKE CBEPXY BHU3, IIPU Y3K03aXBATHOM CHU3Y BBEPX.
TexH0JI0THSA 0UYMCTHBIX PA00T padoT B3PHIBHBIM CIIOCO0O0M

[ToTronkoycTtynHas ¢popMa 32005 MPUMEHSETCA MPU MOIIHOCTH IJIacTa 10
2-2,5 M., a 00BIYHO MPUMEHSETCS MPSIMOJIMHEHHAs dopma 3a00s1. YmpasieHUe
KpOBJIEH MOJHBIM OOPYLIEHUEM WJIM TIOJIHOM 3aKJIaIKOM.

Cucrema pa3zpadorku
[Ipn pa3paboTke KpyThIX IUIACTOB MPUMEHSETCS CIUIONIHAS CHCTeMa
pa3paboTku jnaBa-dTax. I[lpu OoJblIedl MOUIHOCTH TIJIACTOB MPUMEHSETCS
CTOJIOOBAsI CUCTEMBI Pa3pabOTKu (JIMHHBIMHU CTOJIOAMH TIO TIPOCTHPAHUIO).
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TexHO0JI0OTHA OTKPBITHIX TOPHBIX PA0OT U cMcTeMAa pa3padoTKH MOUIHBIX
II1ACTOB

OHM 3HAQUUTENBHO OTIHWYAKOTCS OT PACCMOTPEHHBIX BBINIE. JTO
OOBSCHSIETCSI TE€M, 4YTO NPH BBIEMKE MOIIHBIX IUJIACTOB Cpa3y Ha MOJIHYIO
MOIIHOCTh 00pa3yloTcsi BBIPAaOOTKM BechbMa OOJBIIMX pPa3MEPOB, KOTOPHIE
TpyAHO moaaepxkuBaTh. Kpome Toro pazpaboTka MOIIHBIX ILJIACTOB
OCJIOJKHSIETCSI OIMACHOCTBED CAaMOBO3TOPaHUs YIJISI TEPSAEMOrO0 B IEJIUKaX, B
NOAKPOBEIBHBIX TOJIAX U OTOUTOTO YTJIA.

[Tpu pa3paboTke MOUTHBIX MIACTOB MPUMEHSIOTCS:

1. Cuctema pa3pabOTKu ¢ BRIEMKOMH IJlacTa Ha MOJIHYIO MOIIHOCTH,

2. CrnoeBble CUCTEMBI pa3padOTKHU.

3. KoMOuMHMpOBaHHBIE CHCTEMBI pazpaboTku™®.

[Ipu pa3paboTke MOIIHBIX TIJIACTOB OOJBIIIOE TPUMCHEHUE HAXOIUT
MOJTHAs 3aKJiaJiKa BEIpaOOTaHHOTO MPOCTPAHCTBA.

Cucrema pa3padO0TKi MOIIHBIX INIACTOB ¢ BBICMKOH HA MOJHYI0 MOIIHOCTh

[lonorne ¥ HaAKJIOHHBIE IIACTBI MOIIHOCTH 10 S5-7 M. HHOIAA
pa3pabaThiBaloT 0€3 JENeHUs Ha CJIOM CHCTEMaMH, aHAJOTWYHBIMU CHUCTEMaM
pa3pabOTKH MJIACTOB CPEIHEW MOITHOCTH.

OTtbolika yriss B3pBIBHBIM CIIOCOOOM, YIIpaBJI€HUE KPOBJIEH IOIHBIM
oOpyllIeHHEeM WU MOJHOHN 3akiagkoi. KpyTsle miacTel MomHOCTBIO 4-15 M
pa3palarbIBalOT ¢ MPUMEHEHUEM IIUTOBBIX KpeTen.

Pa3paboTka MOLIHBIX KPYTHIX IUIACTOB JJIMHHBIMHU CTOJIOAMH IO TPOCTUPAHUIO
C BBIEMKOI1 CTOJIOOB 10 MaJIeHHIO U puMeHeHneM mutoB A.H.Uunakana

Yronp BBIHUMAETCs MOJIOCAMHU IO MAJEHHUIO IIUPUHOU 24-36 M.. DTax
JNEIUTCSI Ha OTIEIbHBIE BbleMOYHBIE moyg ummHou 200-250 M.. Brliemounoe
M10JI€ BCKPBIBAETCS € MOJEBOT0 ATAXKHOIO IITPEKA YyYaCTKOBBIM KBEPILJIArOM.

Pa3pa0doTka MOLIHBIX IJIACTOB MOJIOCAMH IO MPOCTHPAHUIO
CrnoeBble cUCTEMBI pa3padOTKU MOIIHBIX TIACTOB
1. Cucrema pa3paOOTKH MOLIHBIX MJIACTOB HAKJIOHHBIMU CIIOSIMU
2. Cucrtema pa3pabOTKH MOILHBIX IJIACTOB TOPU30HTAIBHBIMU CIOSAMHU
3. Cucrema pa3pabOTKH MOIIHBIX MJIACTOB MOMEPEUYHO-HAKIOHHBIMU CIOSAMHU
Mox3emuas razupuxauus yrieu

CymHoCTp 3aKkiroyaercss B TOM, 4YTO YroJib IIOJ 3€MJIEl, Ha MECTE,
NOKUTAIOT, MOJIy4aloT TOPHOYMN Ta3, KOTOPBIA OTBOAUTCS Ha MOBEPXHOCTb,
OUMILAETCS OT MOCTOPOHHUX MPUMECEH M UCTOJIb3YETCS KaK IHEPreTUYECKOE
TOIUIMBO UK Xxumudeckoe ceipbe. [Ipegnoxun J[. . MenneneeB B 1888 T.
[lepBrie onbIThl Hauanuch B 1932 r.. Haubosbiee pacnocTpaHeHUE MOTYUUIT
¢unprpanmonnsiii meton [I'Y%,

19Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
AlabamaUSA3320-335p

20Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002
AlabamaUSA420-450p

37



KoHTpo/abHbBIE BONIPOCHI:
1.Kakue cymecTByrOT HpPOLECCHl MPOLIECCHl OUMCTHOW BBIEMKH NpU pa3paboTke
YTOJIbHBIX MECTOPOXKIEHUH ?
2.1lpu Kakux yCIOBHAX NPUMEHSETCS NOJ3eMHas razuukanus yris?
3. Kakue cuctmbl pa3pabOTKU yroJIbHbIX MECTOPOXKJIEHUN BbI 3HAETE U B KaKUX
YCIIOBHUSIX OHU IIPUMEHSIOTCS?

Hcnoab3yemble JJUTEPATYPHI:
1.HowardL. Hartman, JanM. Mutmansky . Introductory Mining Engineering (2nd
Edition): Wiley 2002 AlabamaUSA
2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.
3.Txkaués B.A., IlpokomoB A.lIO., KoueroB E.B.« IllaxTHOoe u mnomzemHOe
CTPOUTCIILCTBO). TexHomorus CTPOUTCIIbCTBA T'OPHBIX BBIpa6OTOKI y‘IC6HOC
nocooue Hosouepkacck 2008.
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IV. MATEPUAJIBI TIPAKTHYECKHUX 3AHSATHIA
1-mpakTuyeckas padora:
Pacyer noka3sareJieii norepb u pazyoo:xuBaHusl PYAbI
Heas: OOpa3oBaHMe HaBBIKOB IOpacyeTy IoKa3zaTeled moTeph U
pazyO0oKuBaHUA PYAbI IO JOOBIYHOMY yUaCTKY
IMocranoBka 3amauu: OmnpenelieHUs MOTEPb UPa3yOOKUBaHHUS pPYAbl IO
JTOOBIYHOMY YUaCTKY

[ToTepsiMu pyasl Ipu J0OBIYE CUMTAETCS YacTh OalaHCOBBIX 3aracoB, HE
W3BJICUCHHAS W3 HEAp TNpu pa3pabOTKe WM OCTaBJICHHas B MecTax
CKJIAIUPOBAHMS, TOTPY3KH M TpaHcmopTupoBanus.Ilog moTepsMu KadecTB
(pa3yboKUBaHUEM) MMOHUMAETCS CHUXXCHUE COACPKAHUSA MIOJIE3HOTO
KOMIIOHEHTa B  J00ObITOM  pyne  (pyAHOMl Macce) MO CpPaBHEHUIO C
COJIep/KaHUEM €T0 B 0aJTaHCOBBIX 3amacax?l,

B coorBerctBun ¢ Eaunolt kiaccudpukanueil moTeph TBEPIbIX IMOJE3HBIX
MCKOTIa€MbIX IPUHUMAIOTCS CIEIYIONMEe OCHOBHBIE TTOKA3aTeNH,

1. IToka3aTenu U3BIACYEHUS 110 METAILTY (TIOJIE3HOMY KOMITOHEHTY);

K03 dunreHT noTeps MeTasia (MoJe3HOro KOMIIOHEHTA)

K, =cn/(bc)

ri€ N— KOJUYECTBO PY/bl, MOTEPSHHON U3 OaTaHCOBBIX 3aIacoB, T;

b — xoam4ecTBO MoraneHHbIX OATAHCOBBIX 3aM1acOB PYIBI, T,

C— coJepkaHhe MeTamia (MOJE3HOr0 KOMIIOHEHTa) B  IOTall€HHBIX
0araHCOBBIX 3amacax, % WU I/T;

C — coJepxaHue MeTaia (MOJIE3HOTO KOMIIOHEHTa) B MOTEPSIHHOM pyne, %
WJI T/T.

IIpu c= cy

ko = nb

Kod(pbunreHT pazyO0oKMBaHUS PYIbI

p = (c-a)/c,

rie a-cojepkaHue MeTauia (TOJIE3HOr0 KOMIIOHEHTa) B JOOBITON pyAaHOM
Macce, % WM T/T.

2. Iloka3arenu u3BIeUEHUs MO pyAe (MOJE3HOMY HCKomaemomy), % moTrepu
PYyZbl

I1=(n:5)100-(1- kn,)100

pazyboxuBanue pyast (%)

[1=(B/)100, rae B- konu4ecTBO NOPOJI, 3aCOPUBLIUX PYAY, T;

JI-xonu4ecTBO JOOBITON PyAHON MaccChl, T.

B cBor ouepenb

J=b-n+B=b(1- k,)/(1-p)=bk,/( |- p)

W3BJIEKAEMBIN 3aI1ac PyAbl

N=bky,

Zwilliam A.H., Richard L.Bullock.Underground mine methods-Enginiring Fundamentals and International Case
Studies 2009 Orebvo Sweden
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riae knp- K03 puMeHT n3BneUeHNs pyAHBIX 3a11acoB.

Cpennue 1o 00Ky (HOOBIYHOMY YYacTKy) MOTEpU U pa3zyOO0XKUBaHUE PYIbI,
MOJICUUTHIBAIOTCS KaK CPEAHEB3BEIICHHBIC BEIMYUHBI U3 OTACIBHBIX 3JIEMECHTOB
0J10Ka (TOOBIYHOTO YyUacTKa).

[Ipu moxacuere KO3IPDOUIUEHTOB
pyIbIpClieTyeT MPUHUMATD:

JUTST TIOATOTOBUTENBHBIX W HAPE3HBIX BBIPAOOTOK, TPOBOJUMBIX TOJHBIM
CEUCHUEMIIO PYE, a TAK)KE MPHU YaCTHIHOM BBITTYCKE OTOUTOHN PYJIBI B CHCTEMaX
¢ MarazuHupoBanueM knp,=1;p =0

JUIS TIOATOTOBUTEIBHBIX M HAPE3HBIX BBHIPAOOTOK, MPOBOJUMBIX YACTHYHO IIO
pyJie ¥ YaCTUYHO 10 Topoje 6e3 COpTUpOBKHU, Knp = 1;

=(S-3p)is,
2

rae S — cedenue BHIPAGOTKM, M? | Sp- ceueHme BBHIPAOOTKHM MO pydaMm , M2,
C oT60pKO#t TOPOIBI

Knp =0,9-0,95, p=V-(V,+V*1/Ky)/IV

rae V- mnonHblil 00beM BeIpaOOTKH, M° ; Vp-00beM BBIPAOOTKH MO pyAe, M
V- 06beM 0TCOPTUPOBAHHOM MOpobl, M, Ky- K03 PUIHEHT pa3phIXIeHHs
OTCOPTUPOBAHHOW MOPOJIBI.

Jlist OunuCTHBIX pabOT B HECKOJIBKO CTaJ Ui MOJCUUTHIBAIOT CPEAHUE 3HAUCHUS
Knp 1 D.

3HaueHus knp p 11 OYMCTHON BBIEMKHU 3aBUCST OT YCIOBHUM M CUCTEMBI
pa3pabOTKH MECTOPOXKIEHUS U TMPUHUMAIOTCS M0 MPAKTHYECKUM MU
HOPMATHBHBIM JIaHHBIM.

[TokazaTenu mo 0J0KY (JIOOBIYHOMY Y4YacTKY) CBOASAT B Ta0d. 1

U3BJICUCHUS knp u pazyOoxuBaHuUs

3 3.
)

Tabnuna 1
Cragun | banan | Koapou- | Koapdu | Ussne- | Komuue Hons
paboTt - IUCHT IUCHT KaeMBbl CTO y4acTHs
COBBI | U3BJEYEH | pa3yoo- e J0OBITO B
e us KUBAaHHM | 3aI1achl 17§ n00bIue
3amnacel | pyabl s pyIbl, | PYOAHOHU | PYIAHOM.
b, T Knp PYIBL,P U, Macchl | Macchl U3
J,T 0J10Ka
[Toaroro
BH
TenpHble | by Krprn P, U, I K,
paboThI
Hroro by Krpr Py . i Ky
Hapesn
13(
padoThI Box Kopx Py U, i Ko
Hroro Bou Kips P, U, i Ku
OuuctHb! | Bg Kupo P, U, o K,
e b Kup P n I K=1
paloTHI:
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Briemka
KaMepbl
Briemka
IICJINKOB
Htoro
Bcero no
0JIOKY

[To nmaHHBIM TaOAMIBI OMpEAeNsAeM CpeaHue 3HadYeHHs Kod(h(UIHEHTOB
W3BJICYCHUS U Pa3yOOKUBAHUS PYIIbI:

U3 MOATOTOBUTENBHBIX padboT kny = WUy / by Py = (An - Un /dx;

U3 Hape3HbIX paboT Knpw = Uy / By; Pu= (i - W/ Hs;

U3 OYUCTHBIX PaboT Knpo= U(/Bo; pa= (Ho- Yo)/Ho;

no 6soky kn, =W1/b; p=(I1—N)M.

Jounst yuactusi B 10ObIU€ pyAHON Macchl U3 OJIOKA OTIPEACISIETCS: 110
cieayomum GopMyiam:

JUIS TOATOTOBUTENBHBIX padoT K, = . /1

115t Hape3HbIX padoT Ky = /11,

1711 ouncTHBIX pabot Ko= Mo/

Ilpumep 1. OnpenenuTts MOKazaTeNIu NOTEPh U pa3y00KUBaHUS PYJIbI IO OJIOKY
JIJIs1 CUCTEMBI pa3pa00TKU TOPU3OHTATBLHBIMU CJIOSIMHU C 3aKajikol (puc.l) mis

CJIEIYIONIUX YCJIOBHI: MOIIHOCTh PYAHOTO Tela T = 2,5 M;yroja majgeHus a =
65°;m10T- HOCTH pyabl y=3,8 T/M ; kodddunment kpenoctuf/ = 6; BBICOTA
staxka hat= 40 m;nnuHa 6oka L6 =55 M;BbicOTa OTOMBaeMoro cios pyasl h
=- 2 m\otepu pyasl [1=3%;pa3yboxuBanue pyasl P = 3%.

» T - v
N ~ !\-_\_ 1
| IR INE)
i 7 Z\ \\‘\\\\\k‘\{&
= NN % N
AN A
| SR _A *-___#/____ J
20 1 | DTSR MR e o | 1 IR »4_._.-,\.\4
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Puc. 1. Cucmema pazpabomku 2opu30HmMaibHbIMU C1OAMU C 3AKIA0KOU
OUUCMHO20 NPOCMPAHCMEBA

Pemienne.
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1. Pacnpenenenue 6anaHCOBBIX 3aMacoB PYJIbI B OJOKEe MPUBEACHO B Ta0I. 2

Tabauna 2
JayvHa, M I'Tnomans
Cranyu pador |Hucno|onHoii obulass |momneped- [OO6BeM 1o banan-
BBIpat |BeIpaGoT HOTO pyae, m° COBBIE
OTOK |KH ceueHMUs, 3aracser, T
BEIpaboT-
KM, M~

TTonroroBHTENb

HBIEe paboTHI:

OTKATOYHBIH 1 55 55 7.9 435 1645
LLITPEK

BOCCTarOIIIHHA 1 42 42 6.0 252 S65
Hroro Q7 687 EEARI
Hapesnbie
‘paboThbr

(rmojyicedxka) 1 52,6 52,6 5,0 263 999
Hroro 52,6 263 999G
O«vucTHBIE

padoThL:

BBRIEMKA 4070 15 466
KamMepsbl

LHEITUKOB

(oko.10 480 1824
LITPEKOB)

Hroro 14550 17290
Bcecero mno 149.6 5500 20900
OIIOKY 1

2. Iloacuer noteps U pazyO0xKUBaHUS py.bl O OJOKY MpUBEAEH B TabmI. 3.
Cpennuii k03¢ PpUIUEHT U3BICYEHUS PYIbI:
110 OYHMCTHBIM pabotaM ky, = 16 464/17 290 = 0,952,
no 611oky ky, = 20 074/20 900 = 0,96.

Cpennnii ko3¢ puuueHT pasyOoKuBaHUS PYAbI:
10 OYHMCTHBIM pabotam po= (17 290— 16 464):17290 = 0,048;
o 0soky p= (20 900—20 074): 20 900 = 0,04.

Ta6muma 3
Cranmn pabor I i | i {ions
| (Eonm- WHACTHMS
Hoaddw- (Fazsne- HeCTBO B
banar- Koadrdrra- LIHMEeHT KaemMmble |JOOBITOM |AobLIMe-
COBBIS LIHeHT pazybo- FANAChL Py Ao Py IAIOR
3anackl, T [H3BIeYeHHS:A [KHBaHHA |pPYIOLL, rMACChI, MACCBI
Py OBl Py OB T LA O i3 Gmoxa
[MToaroros- : |
TeNMbHBIE 2611 1,0 0,0 2611 2611 .
paborbL
Hape3nnie Q99 1,0 0,0 DO DO ==
paboTe: !
Hroro 3610 1,0 0.0 3610 3610 0. 173
OYMCTHLIS i ;
PaboTE: i | 1
BREISMK 15466 0,97 0,03 -IISI'JE!Z I Sd6n ,Ta
Kamepbl
LEIMKOB 1824 0,9 0,1 1462 1824 o7
Hroro 17290 0,952 0,048 16464 17 290 |O.R27
Becero no 20900 0,96 0,04 10074 10900 10002
Doy IR EIENIE I )

[Tpumep 2. OnpenenuTth MoKazaTeNu MOTEPh U Pa3yOOKUBAHUS PYABI MO OJIOKY

JUIS KAMEPHOW CHCTEMBI ¢ TIOIITAXKHOW OTOOUKOM pyabl (CM.2) IJis CIIEeAYIOIINX
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CJIOBHH: IOTepU pyabsl npu BeleMke kamep [1,=5 %; mpu BBIEMKE IEJIUKOB
y Y. ;

[1,=20 %;pa3yboxuBanue pyasl npu Bbiemke kamep P,=5 %; npu BbieMke
nemukoB P,=15 %,
Pemenue.

1.00beM MOATOTOBHUTEIBHBIX M HApe3HbIX pabOT Ha OJIOK U pacipeneicHue
PYIHBIX 3a11acoB B OJIOKE MO cTaausiM pabOT MPUBEIEHBI B TA0JI.

2 [loka3zarenu moTtepb U pa3zyOokMBaHHS MO OJOKY MpUBEACHBI B Tabm. 4
Cpennuit K03GOUIMEHT U3BICUEHUS PYIbL:

10 OYUCTHBIM paboTam knpo - 147 933: 164224,8 = 0,90;

no 6moky kn p =160 108,2 : 176400 = 0,91.

Tabnuua 4
Koad- Koaddhu | Masnexae- | Konuuectao E'Lnnﬂ
- LIMEHT MBI | OB BI-TOMH [vaacTus
Banam- LHeHT pa3zy- IArachl |pvanoit B nobLIde
Cranyum COBBIS HIBIe- DosuBa |pyiikl, | MACCEI, T Py AHOH
pador IANAckl, T [YeHHS HHA T |MAacChl
PY.oBL PyAkl !MB Gnoxa
TlonroroBUT | i T o i o - {_" -
SHBHBIS 2836.,8 1,0 0,0 2836,8 2836.8 |
PadoTh] | i
Hapeznnie 9338,4 1.0 0.0 Q338 4 D338 4 1
pPatoTR |
Hroro 12 175.2 (1.0 0,0 12 175.2 12175.,2 007
OHaHMcTHRIE {
paboTeL: !
BhleMKa 1103544 (0,95 0,05 104836,68 (110354.4 {0,649
KamMepbl
LIS TH- i
KOB 538704 0,80 0,15 43096,32 50 701,55 029
| i
Hroro 1642248 (0,90 0, 08 147933 1161 055,95 10,93
Becero 1o 176 400 (0,91 (0,074 160108,2 173231.15 1.00
oKy i |
b =

Cpenuuii koahpuimeHT pazyO0KUBaHUS PYIbI:

110 OYMCTHBIM pabotaMm po=(161 055,95— 147933) :161 055,95 = 0,08;

no 6ioky p = (173 231,5-160108,2) :173231,5 = 0,074.

[Tpumep 3, OnpenenuTs MoKa3aTelu MoTepb U pazyo0KUBAHUS PYIBI IO OJIOKY
JUIS CUCTEMBI MOJITAXKHOTO OOpYIICHUS i CIEAYIONIUX YCIOBUW: TOTEpH
pyAbl TIpU BBIIyCKE oA OOpymieHHbIMU Topojamu [lo=15%;pa3yboxuBanue

pyAbl OpH BBIYCKE MOJ 00pymeHHbIMH TopogaMu Po=10%;m10THOCTh pyAbl
y=3,51/™3,

KonpoJsbHbIE BONIPOCHI:
1.Yto Takoe norepu?

2, Uto Takoe pa3zyboxuBaHue?
3.UTo BAMSET MOKA3aTeNN MOTEPU U pa3yOOKUBAHUS PYABI IPU T00BIUE?

HUcnoab3yemble TUTEPATYPHI:
1.HowardL. Hartman, JanM. Mutmansky . Introductory Mining Engineering (2nd
Edition): Wiley 2002 AlabamaUSA
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2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.

3.Munexun I'.I'. BCkppITHE W TMOATOTOBKA PYAHBIX MECTOPOXKIACHUN. YueOHOe
nocobue: Mypmanck uznarensctso MI'TY 2004.

4. Tkaués B.A., IIpoxomoB A.FO., KoueroB E.B.« IllaxTHoe u moa3emMHOE
CTPOUTEIILCTBO». TEXHOJIOTHS CTPOUTEIBCTBA TOPHBIX BBIPAOOTOK: YyueOHOE
nocobue Horouepkacck 2008.

2-mpaKkTuyeckas padora:

IIpoueccel ouucTHOM BbleMKH. Pacyer 0oT00MKH pyabI
Heanb : OO6pa3oBaHre HABBIKOB y CIIyIIATENEH MO MPOLECCY OUUCTHON BBIEMKHU
U OTOOMKU PY/IbI.
ITocTanoBka 3agaum: PacuuraTh npoueccsl OYMCTHON BBIEMKHU.

[Ipn pa3paboTke pyAHBIX MECTOPOXKJIEHUH OTOOIMKY pyIbl B OCHOBHOM
ocymecTBiIsit0oT ¢ mnpuMeHenuem BB. Ee »¢dexTtuBHOCT, 3aBUCHUT OT
COOTBETCTBUSl  MapaMeTpoB  OypOB3pBIBHBIX pabOT T€OJOTHUYECKHUM U
TOPHOTEXHUYECKUM YCIOBUAM MECTOPOXKICHUS.

Paznuuaror nBa cnoco0a B3pbIBHOM OTOOWKH: yIJIMHEHHBIMH U KaMEpHBIMU
3apsiaMu.

B mmypax, npoOypeHHbIX pyYHBIMU WJIM TEJIECKOMHBIMU nepdopaTopamMmu
nuameTpoM 40—50 MM U TIIyOMHOM 10 5 M, pacnojararoT YJIJIUHEHHbIE 3apsibl.
[mypel MeHbLIET0O AWMaMeTpa MPUMEHSIOT B OCHOBHOM IIpU pa3palboTKe
JKUJIBHBIX ~ MECTOPOXKJICHUMU HEOO0JIBIION MOIITHOCTH,  KOJIOHKOBBIE
nepdopaTopsl UCMOJB3YIOT Ha MAHUITYJISITOpPaX MAXTHBIX OYPOBBIX YCTAHOBOK.

CxBaxkunsl nuametpoM 50—100 MM u rnyouHo#t ot 5 10 1M OypsT npu
pa3paboTKe pyI cpeaHer KpenoctH, a guametpoM 10— 150 MM mpu Kpenkux
pynax.[ns OypeHuss  CKBOXHH NTPUMEHSIOT MepPopatopbl € COCTaBHBIMU
HITAHTAMU, [OTPYXHbIE€ I[HEBMOYJAPHUKHU, CTAaHKU IIAPOIIEYHOIO U
BpaIaTeIbHOr0 U BpallaTeIbHOTO OypeHUs.

[mypoBas  oTOOMKa  IMMPOKO  TPUMEHSETCS Tpu  pa3paboTke
MECTOPOXJACHUN HEOOIBbIION MOIIHOCTH. B CBsI3M C yBeIMYEHUEM YIEIBLHOTO
BECa CHCTEM C 3aKJaJKOW ee NPUMEHSIOT U MNpU pa3paboTKe MOIIHBIX
MECTOPOXXICHUU LIEHHBIX PY/I.

OcHoBHast 0COOEHHOCTh TEXHOJIOTUU HIMYPOBOM OTOONKH 3aKIIOYAETCS B
TOM, 4TO 3a00¥l B OOJBIIMHCTBE CJIydyaeB MMEET JBE WM 0oJjiee OOHAKECHHBIC
ockocTy. [Ipu aToM mmypsl rinyOouHoN 2—3 M pacmnoliararoT TOPU30HTAIBHO,
HAaKJIOHHO WJIM BepTUKalbHO. IIpu cucremax c KpemjieHUueM, KperuieHuEeM H
3aKJIaJIKOM riyOuHa IHYPOB OTPaHUYEHA IIaroM YCTaHOBKHU Kpenu (1—2 m).

[Ipy oumcTHON BBIEMKE C OJHOW OOHAXEHHOW IUIOCKOCTHIO (CILTONTHOM
32001, BbIEMKa 3aXOJIKaMH) TlapaMeTpbl  OypOB3PHIBHBIX  PabOT MOXXHO
paccuuThIBaTh 1O METOJWKe, NpuHATOW B padore . Ilpum aByx u Ooisee
OOHa)XEHHBIX THIOCKOCTSIX OYHCTHOTO 3200sI YUMUTHIBAIOT UYUCIO OOHAKEHHBIX

MJIOCKOCTEH, BRIEMOYHYIO MOITHOCTH (IHpuHA 3a0051), KOIDOHUITUEHT KPETOCTH
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pyasl u Tun BB.

KomuuectBo pyaHoit wmaccel (T), ortbuBaemMoid B 3aboe (ciaoe) OJHUM
KOMILJIEKTOM HITypPOB, OTIPENEISIOT 1Mo (hopmyJie

Da = Slunyk..,/(1-p)
rae S-miaomanb 3a00s, M
l,, -T1yOuHa mmypa, m;
#— K03 (HUIMEHT UCTIOIB30BAHMS IIMypa (K. . II.);
Y — IIIOTHOCTb PYABL, KI/M°;
Ky, - KOOpOUIIMEHT U3BICUYCHUS PY/IbI,
p — k03bPunHeHT pazyooKMBaHUS.
OT100lika CKBa)KHHAMU

[Ipy mpoeKTHUpOBAaHUM CKBAKUHHOM OTOOHWKM pyabl HE0OXOIUMO
YUYUTBIBATh, YTO AHUAMETP CKBAXKHH, UX PACIIOJIOKEHUE OBIBACT PA3IMYHBIMU.
[Ipn ckBaXMHHOW OTOOMKE NPUMEHSIOT B3pPHIBAHUE HA OTKPHITOE
NPOCTPAHCTBO WJIM Ha paHee OTOUTYIO pyAy WIM OOPYIICHHYIO TOPOIY
HauOonbiiee pacnpocTpaHeHUE TMOIYYUIIO MHOTOpsAIHOEe (2—6 psoB)
KOPOTKO3aME/IJICHHOE B3pPbIBAHUE KOMIUIEKTOB CKBaXWH. CKBaXXHHBI B CJIOE
pacrosjaraioT MapajijieJbHO, BEEepoOOpa3HO WM B BHJE Myuyka, Paziauyaror
OTOOMKY BEPTUKAJIbHBIMU, HAKJIIOHHBIMU U TOPU30HTATIBLHBIMU CIIOSIMH.
[Ipu mapamiebHOM PACHOIOKEHUU CKBAXUH MX YHUCIO MOXXHO ONPEAETUTh U3
pacuera 4—6 M? mIomanu OypoBOM 3ax0AkM (KamMephl) HA OJHY CKBaKHHY.
OOBIYHO pacCTOSIHUE pPsAla CKBAXUH OT OOKa 3aXOJKU (KaMepbl) WIHU OT
KOHTAKTOB C BMEIIaIUMHU nopoaaMu coctasiisier 0,4—~0,5 M.
[Ipu mapanneabHOM paCMONIOKEHUU CKBAXUH HMX CYMMapHyK [JIuHY (M)
OTIPENEINSIOT 10 (hopmyIie
LA=4B(h-hg)oyqo /(7d?310°K)

rae B-mmpuna orbuBaemoro ciosl, M;
h— BeIcOTa (I/IMHA) CITOA,
h¢ -BbIcOTa (TIMpUHA) OYPOBO¥ 3aX0KU WIIH KAMEPHI, M;
® — JMHUS HAUMEHBIIIET0 COMPOTUBIIEHUS (JI. H. C) (TOJIIUHA CII0s), M;
Y-IUIOTHOCTH PYyAbl, T./'M3;

Jo — yAenbHBIN pacxon BB Ha 0TOOIKY MO HOPMATUBHBIM WIH MPAKTUYECKUM
JIaHHBIM, KI'/M;

d — auaMeTp CKBaKMH, M;

0 -mioTHOocTh BB B ckBaxkuue, kr/m3;

k — k03¢ (ULHMEeHT HCIIOIB30BaHMS AIUHBI CKBaKHMH 1O 3apsia BB.
Uwucio ckBaxuH B OypoBOil 3ax0/IKe (KaMepe) HaxXoAT 1o (popmyse
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n=L/[h-(h, +1,)]

rae lo= 1-1,5— HemoOyp CKBaXkKHH, M.

PaccTostHue MexIy COCETHUMH CKBaXKMHAMHU (M) OIIPEACIISAIOT 0 GopMyJie
a = (B-)/(n. -1)

[Ipu BeepHOM pacHONOKEHUH CKBAXKUH UX CYMMapHYIO JJTUHY OPUEHTUPOBOYHO
MOHO OMPENENIUTh Mo hopmyIlie

L=(Bh— S5) 0y0o/(ack)

rae Sg — IUIOMAAb MONEPEYHOTO CEYEH s OYPOBBIX BHIPAOOTOK, M? |

= 7d?d /4-macca 3apsaga BB Ha 1 M CKBaKHMHBI, KT.

[Tpu mapaniebHOM pacioiokeHun ckBaxun k= 0,75—0,8, a mpu BeepHOM
k= 0,74-0,75.

[Ipn BeepHOM pacIionoKEHUHU CKBAXKHMH UX JJIMHA U JUIMHA 3apsaaa BB He-

OJIMHAKOBBI, MOATOMY YHCJIO CKBaXXWH U PACHOJIOKCHUE 3apsioB B HUX
onpenenstoT rpaduueckuM myteM. PaccTosHue MexXay CKBaKMHAMH B CIIOE€ HE
JOJOKHO TpeBbImiath (1,5-1,7)@, a HauMeHbIIIee PAcCTOSTHUE MEXAY 3apsijaaMu
— (0,6-0,7) @ .

JI. H. c. IpU CKBAXXMHHOM OTOOMKE pacCUUTHIBAIOT MO IMIIUPUIECKON hopmyJie
o =k,C,d

rae k, = 0,9-1— ko3 uiinenT, yuuThHBaAOIMHNA HEOJHOPOIHOCTh (PU3HUECKUX
CBOMCTB F'OPHBIX TTOPO/I;

Co - mokazarellb B3phIBAEMOCTH F'OPHBIX TTOPOT ;

d -quamMeTp CKBaXkKHMH, M;

Oo- OTHOCHUTEIbHAS TIJIOTHOCT 3apsiKaHUS CKBAKHH;

0 -mepenosoii koaddunmeHt ot ammonuTa Ne 6 XXB x npyrum BB.

[Ipu omnpenenenun Jj. H. c¢. Co ABASETCS OCHOBHBIM KPUTEpPUEM

Co =20+56e 02

rne f - kodddumment kpemocTw TOPHBIX TOpOX MO mIKajge mpod. M.
[IpoToapsikOHOBA.

-0.2f

3HaueHue € B 3aBUCUMOCTH OT KO3(DPpULIHEHTa KPETOCTH MOPOA MPUBEICHbI

HUXKE.
foeee 4 6 8 10 12 14 16 18 20
............. 0,45 0,3 0,2 0,14 0,09 0,06 0,04 0,03 0,02

3HauYCHUS OTHOCUTEIBLHOM TJIOTHOCTH 3apspkaHus a0 U mepeBoJHOTO KOd (-
dbumuenTa J, I pa3IudHbIX TUIIOB BB nmpuBenens! B TabII.

Tabnuua
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Tuno BB OtHOcCHUTENbLHAS [lepeBonnoM
IJIOTHOCTD ko3 purnueHTd
3apsiKaHus, o,

AMMoOHUTNe6 KB |[1—1,2 1

(maTpOHUPOBAHHBIN) 11-—12 1

3epHOrpaHyJIUT 1— 12 115

rpaHyJ'II/IT AC-8 1,1_ 1’2 1’1

['panynut AC-4 09—1 0.9

HUrnanut

[Ipu orGoiike pyIbl MPUMEHSIOT TaK)Xe MapajuleibHO CONM)KEHHBIE 3apsiibl.
CylIHOCTh 3TOT0 METOJa 3aKJII0YAeTCsl B PACIOJIOKEHHE HECKOJbKUX CKBaKUH
Ha COJTMKEHHOM PACCTOSHUU MapajuIeNIbHO OJTHA IPYTOH.

[Ipu B3pbIBE MapaieIbHO CONMXKEHHBIX CKBAXXMH MX MOXHO PacCMaTpUBaTh
KakK oJHy, BMecTuMOCTh BB Ha 1 M xoTopol paBHa

Q:nccqc

TA€ Tee— YUCIO COMMKEHHBIX CKBAYXKUH.

Paccrosinne Mexay COJNMXKEHHBIMM CKBOXKHMHAMH OMNPEACISAIOT 1O (hopmylie
a1=(3-6)d

JI. 1. ¢. ns rpynnsl (Mydka) napamieabHO COMMKEHHBIX CKBAXKUH OMPEACISIIOT
o popmynew = a)\/n_cc

3apsasl BB B mapannenbHO CONMMKEHHBIX CKBa)KMHAX B3PBIBAIOT MTHOBEHHO, a
rpynmbl (MIy4KHd) CKBaXKUH MTHOBEHHO WJIM KOPOTKO3aMEIJIEHHO.

PaccTostHue Mex 1y HEHTpaMH MYy4YKOB (M) CKBaXUH 8n =My
rae M, = 0,8-1.2 — oTHOCUTENBHOE PACCTOSHUE MEXKY MyUYKaMU CKBXHUH, M.
KonndaecTBo pyaHON Macchl, JOOBITOM U3 CIIOS, ONPEICSIISIOT 10 Gpopmyie
D = (Bh-Ss) wy k.., /(1-p)
rae B— mupuna cnos, M;
h— BrICcOTa Cci104, M;
2

S¢ — mornepeuHoe ceueHure OypoBOi BHIPAOOTKU, M*.

daktrueckuil yaenbHBI pacxonq BB Ha 1 T moObITol pymaHON Macchl
pPacCUUTHIBAIOT TIO hopMyIie

q§0= Q/Dm
rae Q— xonmdyecTtBo BB Ha KOMIIEKT CKBaXKHH, KT.

Jlnnny ckBakud Ha 1000 T oTOMTON pyIHOM Macchl HAXOaAT Mo (Gopmyre
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Kl :L/ DC/Z

rac L— CyMMapHaid JJIHHA CKBAXXWH Ha CHOﬁ, M.

Breixoa pyaHo# Macchl ¢ 1 M CKBa)KHHBI MOYKHO OTIPEACIIHTH 0 GopMyJIe
K2= 1000/K1,

HpO,ZIOJ’DKI/ITeJ'IBHOCTB 6ypeHI/IH CKBa’>HH B CJIOC

Te= L/(n6H6)

IJIc Ng— YHUCIIO OYpOBBIX CTAHKOB B paboTe;

[Te— skcIuTyaTarmoHHast TPOU3BOAUTEIBHOCTh OypPOBOI'O CTaHKA, M/CMEHY,

TpynoeMKocTh paboT no OypeHHIO (3apsyKaHUI0) CKBaKUH B CJIO€ ONPEAEISIOT
o dhopmyie

N6:n6/a3

r7Ie Ng— YUCI0 pabouux 1o OypeHuto (3apspkaHuio) CKBAXKHH.

TpynoemkocTs pabot mo OypeHuto (3apsixanuro) ckBaxkud Ha 1000 T
JOOBITON PYyIHOM MAacChl HAXOAST MO GopmyJie

Nsp=( Ng /D.,)1000

[TpoA0MKUTENBHOCTD 3apsKaHUs CKBAXKUH B CJIOE

T2=Q/(n3H3)

TJI€ N3—YHCII0 3apSATHBIX YCTPOHCTB; [13— 3KcmmyaTaimOHHAS TTPOU3BOIUTEIh-
HOCTbB 3apsKaHUs CKBXUH, KI/CMEHY.

KonTypHoe B3pbIBaHHE IIpU OYMCTHOW BBIEMKE NPUMEHSIOT IS
o0pa3oBaHMsI POBHOW TMOBEPXHOCTH OTPhIBA W CHUXKEHHUS CEHCMHYECKOTO
NEUCTBUS B3PBIBOB MPU OTOOMKE pyAbl HA 3aKOHTYPHBI MACCUB.

Paznuyaror nBa OCHOBHBIX CIOCO0a KOHTYPHOTO B3PBIBAHUS: OOBIYHOE
(mo-ciexayrolee) U NpeaBapUTENIbHOE.

[Ipu oumcCTHON BBIEMKE II€7eCO00pa3HO MPUMEHATH IMPEABAPUTEIHLHOE
KOHTYPHO€ B3PbIBAaHHUE Il MOBBILIEHUS COXPAHHOCTH 3aKOHTYPHOI'O MacCuBa
(BMEIIAIINX MOPOJI, MEXKIYKAMEPHBIX I[ETUKOB, TOTOJOYHH).

[Ipu mpenBapUTEIbHOM KOHTYPHOM B3PBIBaHUU B 33JJaHHOM HAIIPABICHUU

oOpa3zyeTcsi SKpaHUpYyIlas TpeuHa (WId Cepus TPENIuH), MOATOMY 3TOT
croco0 Ha3bIBAIOT npeIBapUTEIbHBIM eaeoopa3oBaHUEM U
MIPEBAPUTEIIBHBIM TPE-IIIMHOOOPA30BaHUCM.

[Ipu npoexTupoBaHuM OypOB3PBIBHBIX pabOT ¢ OTOOHKON pynbl
CKBRXMHAMH M TPUMEHEHUEM MPEIBAPUTEIIBHOTO KOHTYPHOTO B3pbIBaHUSA
YUCJIO OJHOBPEMEHHO B3PBHIBAEMbIX KOHTYPHBIX CKBAXXUH CIEAyeT MPUHUMATH
He MeHee 4—6 .

JlniHa mnpeaBapUTEIbHO OKOHTYPHMBAEMOW YacTH KaMepbl JOJKHA
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IPEBBIIIATh CYMMapHYIO TOJIIMHY CJIOEB PYIHOIO0 MacCcuBa, OTOMBAaEMBbIX 3a
OJIVH LIUKIL.

HaIIG)KHOC 06p8,30BaHI/IC HaHpaBHCHHOﬁ TPCIINHBI obecrieynBaeTCs
IMIYTEM OAHOBPCMCHHOT'O B3PbIBAHUS KOHTYPHBIX CKBAXXHWH C IIOMOIIBIO IU_H

PaccrosiHue Mexay 3apsSKEHHBIMH KOHTYPHBIMHU CKBOXKHHAMH (M) MIPH
peABaAPUTEIILHOM TPEIIMHOOOPAa30BAaHUU MOYKHO OMIPEACIUTh MO GopMyJIe

a = Kd(1+2YM[2vPy(Va/Vc)*/ a,(1-v)(1+C)] Lm

rae K =0,95-1,2— ko3 puiiueHT, yauThIBAONIUH OPUEHTAIMIO €CTECTBEHHBIX

TPEUIMH B MAacCHBE TOPHBIX MOPOJI OTHOCHTEIbHO IJIOCKOCTH OKOHTYPHBAHHS,
d—nuamMeTp CKBaXXHHBI, M;

V— ko3¢ urment Ilyaccona;
P, — neronammonnoe nasnenue B 3apsane BB, I1a;
V3 — 00beM 3apsana BB B ckaxune, m°;
V— 00beM CKBaKUHEI, M>;
x = 1,17—1,25 noka3arens agnadaThl;
0,— NpeJIe] NPOYHOCTU FOPHOM TIOPOJIBI IPU pacTshHkeHuH, I1a;
C— Oe3pa3mepHas BeJIMYHMHA;
M— CTeMNeHb 3aTyXaHusl YJJapHOU BOJIHBI B 30HE pa3pyIICHUSI.
Crenenb 3aTyXaHus yAapHOU BOJHBI B 30HE Pa3pyIICHUS
m —2+v/(I—v);
B 30HE 00pa30BaHUs HAMPaBICHHON TpemuHbl N = 2— V/(I— V).
Heronanmonnoe nasnenue (I1a) B 3apsae BB onpenensitor no hpopmye
P,=10 a v?/(49)
r€ a—CpeaHss IOTHOCTh 3apsaaa BB B ckBaxkune, KT./M°;
V — CKOpPOCTh JETOHAIUHU, M/C;
10 — nepeBoAHON MHOXUTEIND ISl cUcTeMbI «CH»;
g — yCcKOpeHHe cBOOOIHOTO MajeHus, M/c2,
C=oav/(yCy),
rae y—IUIOTHOCTH TOPHOM HOPObI, KI/M°;
Cn — CKOpPOCTb NPOJI0JILHOM BOJIHBI B TOPHO mopoje, M/c.??

[Ipumep 1. Paccuurtars mapamMerpbl IIMYPOBOM OTOOMKM M IMOKa3aTeNH

22 William A.H., Richard L.Bullock.Underground mine methods-Enginiring Fundamentals and International Case
Studies 2009 Orebvo Sweden.
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OYpOB3PBIBHBIX PAa0OT MPUMEHUTEIBHO K CHUCTEME pa3pabOTKuW ¢ Marasu-

HUPOBAaHHUEM pPyIbl € OTOOMKONW M3 OUYMCTHOTO MPOCTPAHCTBA IS
CIICIYIOIIUX YCIOBUM: KO3 duueHt kpenoctu pyabl f=8-10; mioTHOCTS pyabl

=3 m/M°; MOIIIHOCTH PYIHOTO TeJIia M =3 M; BBICOTA OTOMBaeMOTO cJiosi h =2
b 5

M; quameTp mmypoB d = 42mMM; ryOuHa mmypoB |y, =2,2 M; npumensiemoe BB
- ammonut Ne 6)KB; macca 3apsnma BB wa 1 ™ mmsel mmypa |,=1,5 kr;
Oypenue ocymectBisiercs nepdoparopom [1T-29;, korddurnment wuszBIeUEHUS
pyast K, ,= 0,965; koadpdunuent pazydoxkuBanus p=0,035.

Pemenue.

1. Imomanas obypuBaeMoro 3abo0si MpU MOIIMHOCTH PYIHOTO Tela M =3 M
U auHe otouBaemoro ciost ., =36M coctaBut S = 3*36=108 m? .

2. Ywucno mmypoB Ha 3a6oit ipu ny=1,2 n,=n,S=1,2*108=130.

3. CymmapHas JUIMHA IIYpoB B 3a00¢ npu riyouHe mmnypa 1,=2,2m.

I=n,l, =130%2,2 =286 m.

4. O6mmit pacxon BB npu macce 3apsina Ha 1 M mmypa d =42 mm, paBHOU
1,5 kr.

Q =qt=1,5*286=429 «xr.

5. KonuuecTBO pyaHO# Macchl, o0OBIBaeMoOil B 3a00e, onpeensaeM 1o Gpopmyiie
D =108*2*3*0,965/(1— 0,035) =648 T.

6. ®aktuueckuil yaenbHbll pacxon BB ma 1 T noObium pyaHoON Macchl
ompezensem mo popmyiie

qp =429/648 = 0,662 Kr/T.

7. IlpomgokutenbHOCTh OOypuBaHUS 3a00s1 OJHUM TMepdopaTopom mpu
ero HopMe BeIpa0oTkH [16=36 M/cMeny Haxoaum 1o ¢hopmyie

te= 286/(1 *36)=8 cmeH.

8. TpynoeMkocTh paboT 1o OypeHuro mmypoB B 3a00e 1o popmyne N;=1*8=5
YeJI.CMEHBI.

9. TpymnoemkocTh pabotr mo Oypenuto mmypoB Ha 1000 T moObITON pyaHOU
MacChl ompeeseM o hopmyiie

Ns,=(8/648)1000=12,35 gen.cMeHBI.

10. IlpoAOMXKUTENBbHOCTh  3apsbKaHusd  IINYypoB B 3a00€  OJHUM
nHeBMo3apsaaunkoM ( //3=1200 kr/cMeHy) HaxoauM 1o Gopmyiie

t; =429/(1*1200)=0,36 cMeHbI.

11. TpynoeMKocTs pabOT MO 3apsDKaHHUIO IMIMTYpPOB B 3a00€ OJHUM pabouyuM
ompezensem mo Gopmyiie
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N3 =1%*0,36=0,36 4en.cMEHBHI.

12. Tpynoemkocth paboT mo 3apsikanuto mmnypoB Ha 1000 T moObiTON pya-
HOM Macchl HAXOJUM 10 (hopMyie

N3o= (0,36/648)* 1000 = 0,55 4ey.cMeHBI.

[Ipumep 2.PaccuutaTh mnapaMeTphl IIMYPOBOM OTOOWKHM U  IOKa3aTelu
OypOB3pBIBHBIX ~ pa0OT  NPUMEHUTEIBHO K  CHUCTEME  pa3paboTKH
TOPU3OHTAJIBHBIMU  CIIOSIMH € 3aKJIaAKONM g CICAYIOIIHUX  YCJIOBUMA:
KodpumeHT kpenoctu pyasl f = 6-8,mroTHOCTS pyasl 7=3,8 T/Ms; MOITHOCTH
pyaHoro tema m =25 M; BbIcOTa 0TOMBaeMoro cios h-2M; nuameTp mImypoB
d=42 mwm;rmyouna mmypoB |l,= 2 M; npumensemoe BB — ammonut Ne 6KB;
Macca 3apsga BB ma 1 ™ mnueel mmypa q=1,5 xr;0ypeHue ocymecTBiaseTcs
nepdoparopom  IIT-29; kosddunment wusBmedeHus pyasl  K,p=0,97;
ko3 unueHt pazyodoxuBanus p = 0,03.

Pewenue

[Tnomanps oOypuBaemMoro 3a00si MpH MOIIHOCTH PYAHOTO Teda M-25 M
U IanHe 0TOMBaeMoro cios [ci=26,3 M cOCTaBUT

$=2.5*26,3=65,8 m?

2. Ywucno mmypoB Ha 3a60i ipu ny=1

Nw=1 *65,8=66

3. CymmapHas JUIMHA IIIypoB B 3a00¢ mpH riayoune mmypa 1,=2 m

L=66%2 =132 m.

4.06mmi pacxon BB npu macce 3apsina Ha 1 m mmypa d - 42 mM.paBHoii 1,5 kr,
Q=1,5*132=198 «r.

5. KonnuectBo pyaHoi Maccel, 100ObIBaeMoOi B 3a00¢,
D.,=65,8*2*3*8*0,97/(1— 0,03)=500 .

6.DakTuyeckuii yaenbHbli pacxon BB Ha 1 T noOwbiTodt pynHOM Macchl
ompezaensem 1o hopmyiie

qe =198/500=0,4 kr/T.

7. IlpongomkutenbHOCT, OOypuBaHUs 3a00s1 ABymsi mepdoparopamMu mpu
HOpME BbIpaboTKU Ha niepdoparop Ils - 24 m/cmeny

ts =132/(2*24)=2,78 cmeH.

8. TpynoemMkocTh paboT mo OypeHHIO MIMYpOB B 3a00€ HAXOIHUM TIO
bopmyie

Ng= 2*2,78=5,56 gen. cMeH.

9. Tpynoemkocth pabot no Oypenuto mmypoB Ha 1 OOO T n0OBITON pyaHOU
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Macchl ompeziensieM mo Gopmyse

Ngo= (5,56/500)1000=11,12 gen.cmeH.

10. TIpoao/KUTEIBPHOCTh 3apshKaHUsl IITYpPOB B 3a00€ OJHUM ITHEBMO3a-
panuukoMm (IL,=1 OOO kr/cmeny) Haxoaum 1Mo ¢popmyiie

t;=198/( 1 *1000) = 0,2 cMeHBI.

11. TpynmoemMKkocTs paboT 1o 3apspKaHHWIO IIITYpOB B 3a0oe IByMsi pabo-
YUMU OTpeeisieM o popMyrie

N3=2%*0,2=0,4 ge.CMEHBI.

12. TpynoemkocTh paboT mo 3apspkanmio mmypoB Ha | OOO T mobOwiToi
PYAHON Macchl HaX0auM 1o GhopMyJie

N;,=(0.4/500)1000 = 0,8 yen.cMeHBI.

[Ipumep 3. Paccuurtarh mnapameTpbl IINYpPOBOM OTOOHWKM M IOKa3aTeNH
OypOB3pBIBHBIX pa0OT MPUMEHUTEIBHO K CHCTEME pa3pabOTKU C 3aKIagKOU
NOJIPbIBAEMBIMU B OYHCTHOM 3a00€ MOpoAaMH ISl CIEAYIOIMIMX YCIIOBUM:
ko3 dunuent kpenoctu pyas f/=5-7 ; mnotrocTs pyas y=4,0 T/M3; MomHOCTH
pynHoro tena m= 0,4 m; Beicota oTouBaemoro ciost h=1,5 mM; nuametp mmnypos

d =36 mMMm; r1yOuHa mmypoB Ipu 0TOOMKe pyaHo# Macchl |, = 1,75 m; npume-

Haemoe BB — ammonut Ne 6)KB; macca 3apsima BB Ha 1 M gnuHbl mimnypa q =
I,I kxr; Oypenme ocymectBisgercs nepdoparopom IIT-29; kosdpdunmreHt
u3BJieueHus pyasl K, = 0,9;ko3dpdunment pazyooxusanus p=0,2

KonpoJsbHbIEe BOIPOCHI:
1.B kakux ycioBHSIX HpUMEHsIETCS OypOB3MBIBHOM CIOCOO BBIEMKH TOPHBIX
MOPO/JI MPHU MOJA3EMHOM pa3paboTke?
2. cxons U3 Kakux napaMeTpoB BbIOMPAIOTCS TUIIBI B3PhIBYATHIX BEIIECTB?
3. Kak pacnonorarorcs mmnypsl WM CKBaXHUHBI MpU J0OBIYE TOJIE3HBIX
VCKOTIAEMBIX ?
Hcnoab3yemblenTepaTypsl:

1.HowardL. Hartman, JanM. Mutmansky . Introductory Mining Engineering (2nd
Edition): Wiley 2002 AlabamaUSA

2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.

3Tkaués B.A., IIpokomoB A.lIO., KoueroB E.B.« IllaxTHoe u mnoa3eMHOe
CTPOUTENILCTBO». TEXHOJIOTHS CTPOUTENBCTBA TOPHBIX BBIPAOOTOK: YyueOHOE
nocobue Horouepkacck 2008.

4. b. A. Kaptosus, b. . ®eaynen, M. M. lllynnuk u np . llaxTHOE U moa3eMHOE
CTPOUTENILCTBO. YueOHUK miist By30B. Tom 1. M3narenbcTtBo AkageMuu TOPHBIX
Hayk. Mocksa 2001 r.
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3-nmpakTuyeckas padora:
B3pbiBHBIE pa00THI NPH NPOBEACHNH FOPHBIX BbIPA0OTOK
MMacnopr BBP
Heapb : ObpazoBaHue HABBIKOB I10 Y CIIylIaTesel cocraBieHue macrnopra bBP
MIPU IPOXOJIKE TOPHBIX BHIPAOOTOK.
IMocTranoBka 3amauu: OmnpenelieHHe pacyeTa B3PBIBHBIX pabOT MpH MPOXOJKE
I'PHBIX BBIPAOOTOK.

[Ipy mnpoBeaeHUU TOPHBIX BBIPAOOTOK MOJIB3YIOTCA B OCHOBHOM
HIINYPOBBIMM  3aps/iaMd. 3apsiibl  PacCUMTHIBAIOT M TOYHO Pa3MELIAIOT BO
B3pBIBAEMON Cpelie C COOJIOJIEHUEM MpaBWUJ TEXHHUKHU Oe3omacHocTu. s 3Toro
cocrasisiercst nacnopt bBP .

[Tacopt BBP sBnsieTcss JOKyMEHTOM I TPOU3BOACTBA OYPOB3PHIBHBIX
pabor.

B nmacnoprte yka3bIBaeTCs CIEAYIOUIUE JaHHBIE;

1. HaumeHoBaHuE BbIPaOOTKY;

2. Cxema pacroioKeHHs IIITypoB B 3a00¢;

3. Ilnomane 3a00s (MONEpeyHOE CeYeHUE BBIPAOOTKH B IMIPOXOIKE)

4. XapakTepuCTHKa B3PhIBAEMBIX OPOJ;

Ha3BaHUE, TPEIIMHOBATOCTh, KO3 (HUIIUEHT KPETIOCTH

5. Tun BB; cpexncrtsa B3pbIBaHuS ;

6. Cioco0 B3pbIBaHUS;

7.Pacuetnpie mnokazatenu B3peiBa: KUIL, mnonsuranmwe 3a6o0s 3a OJHUH
B3pbIB,00b€MOTOMBAEMOM TOPHOI MacChl

8. Pacxon B3pbIBUATHIX MATEPUAIIOB
Pacxon

[Toka3arenu BB.xr | K mu D] Hopwma Oypenust, m
Ha 1 M BbIpaboTKH
Ha 1m® roproii Macchl
9. XapakTepucTUKa HITYPOB U 3aPsJIOB
No ['myOuHa YT0J1 HaKJI0HA Macca JnHa Ouepenn
mnypa | WNypa, [ nnoekium | B npoekiuu | 33PAA4, 3a00WKH, | OCTH

M 1i 1l KT M B3pPbIBaH
us

1
2-5
6-8
U. T.J.
Bcero:

10. MecTo yKpBITHS B3pbIBHUKA U PaOOUUX
11.Bpems nomycka Jrojiei B 32001
[Tacnopr moamnuceiBaercss  HadaibHUKOM  yyactkabBP. Ilox  pacnucky
o3HakoMiuBalOT ¢ HUM WMTP ywactka u ucnonuutened BBP u  cmyxOb
BEHTUJIALIMU. Y TBEPKIAAET ACIIOPT HAYaJbHUK WM TJIABHBIA UH)KEHEP IIAXThI.
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3apsxaTh U B3PbIBaTh MOXHO TOJIBKO T€ LIMYPhl, KOTOPBIE MPOOYPEHH B
COOTBETCTBHUM C YTBEPKIACHHbIM mnacnoptoM bBP.
IIpunuunsl cocraBjienus nacunopra bBP.
[Tpu npoextupoBanuu nacrnopra bBP nomkHbI ObITh TIIATENHEHO W3YYEHBI TOPHO-
re0JIOTUYECKUE yCIIOBUS (KpenocThb,CTPYKTYpa,
TPEIIMHOBATOCTH,00BOIHEHOCTh,CIIOUCTOCTh,IA30HOCHOCTD U JIp.),
-IPUHATBI BO BHUMAaHHME TEXHUYECKHE YCJIOBHS  IPOBEACHUS BhIPAOOTKHU (
Ha3HA4YCHHE BBIPAOOTKHU €€ pa3Mepbl CPEICTBAa MOTPY3KH,CIIOCO0 KpEIUICHUs U
TJ.) W  YYT€Hbl  OpraHu3aluoOHHbIE  (AKTOpbl  (MIPOJOJIKHUTEIHLHOCTD
IIKJ1a,CMEHBI,CKOPOCTh MPOXOJIKH).
Ha ocnoBe »storo B macmopra BBP momkHBI OBITH pa3paboTaHbl CIEAYIOIIHAE
.BOIPOCBI:
a) BEIOOP CIIOCOOOB,CPEACTB,METO/IOB U CXeM OypeHus, 3apsHKaHUs, B3PbIBAaHUS U
BbIOOp cooTBercTBytomMXx BB,CB,3a00euHoro marepuana, TBEpJIOro CIuiaBa
KOPOHOK.
0) omnpeeneHue PaMOHAIBHBIX MapaMeTpOB OypPOB3PBIBHOTO KOMIUIEKca ( 4HCIIO
HITYPOB, CXEMa PACIOJOKEHHs IINMYypOB, UX  JUAMETp U TayOuHa, pacxon
BB,CB,3a60i1ku,c11oco6 B3pbIBaHUS.
B) pacueT OCHOBHBIX TEXHHKO-dKOHOMHUYECKHXIIOKa3aTtesned o bBP (pacxon
MaTepHanos Ha 11.M BEIpaboTku u 1M ropHOi Maccel).
r) pa3zpaboTka KOHKPETHBIX Mep0Oe30MacHOCTH TUTSE JTAHHOTO
3a0051(0e30MacHOEPACCTOSIHUE,MECTOBBICTABJICHUS TTIOCTOB U T.JI.)

Bwioop cnocoba oypenusn
Beibop cmocoba OypeHusi IIITypoB MPOU3BOAUTCS C YYETOB (PU3HKO-
MEXaHUYECKUX CBOMCTB TOPHBIX NOPOJ (KPEMOCTH,0ypUMOCTH,CTPYKTYPHI U JIp.).
B OCHOBHOM mpHMEHsIETCSl BpallaTelibHbId W YAapHO-TIOBOPOTHBIM CHOCOOBI
OypeHust IIMypoB.
OO6sacTh MPUMEHEHHUs CIOCO00B OypeHus IIMYPOB

Cnioco6 Oypenus Kpenocts mopon, £ CTPYKTypa MOPOJI

Y napuo —noBopotHeiii | >4 MPOYHBIEC,IJIOTHBIE
MEJIKO3EPHUCTHIE,
c1ab0TPEIIMHOBATHIC

BpamarenpHbIi f<6 cmaboCBsI3aHHbBIC,
TPEIIMHOBATHIC,
PBIXJIBIC, BSI3KHE,
TTACTUYIHBIC

Br10op cpeacrs OypeHust
Beibop cpenctB  Oypenus (Oyp.MalmMH) TIPOU3BOAUTCS C  YYETOM
clIenyonux (GakTopoB:
a) HaIpaBJICHUS LIITYPOB
0) ra30HOCHOCTHU TTOPOJT
B) BOJJOOOMJIBHOCTH
T') KPEIIOCTH U CTPYKTYPBI IIOPO,IBI
J1) OMACHOCTH I10 B3PHIBY MBLIH

€) TIoaaM 00ypruBaeMoro 3a00s
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[Tpu BpamatensHOM OypeHUU IPUMEHSIOTCS SJIEKTPUUECKUE CBEpIia PyUHbIE
U KOJIOHKOBBIe (mpu OouyblioM o00OBbeMe paboT u Kpenoctu jgo f 6+8),
ITHEBMOCBEpJIa ( B OMACHBIX IO Ta3y | MbUIA BEIPa0OTKaX, CHIIBHO OOBOTHEHHBIX ).

[Ipu ymapHO-TIOBOPOTHOM crioco0e OypeHHUs BOCXOMSINWE IIMyphl OypsT
TEIECKOMMMYECKUMHU, HUCXOSIINE W TOPU30HTAIHHBIEPYUYHBIMA M KOJIOHKOBBIMH
nepdoparopamu ( mpu 00abIIIOM 00BEeMe padoT).

[lenecooOpa3Ho Takke NTPUMEHATH OypOBBIE KapeTKH, MaHUIYJSTOPHI,
MO3BOJIAIOIINE TOBBICUTH TMPOU3BOAUTEIBHOCTh OypPHIIBIIMKOB, YMEHBIIUTH
BpEIHOE IeHiCTBHE BUOpAIIUY.

CornacHo CHull yncno nepdopatops mpuHUMAaETCs

crocod OypeHus

C KOJIOHKH C C MaHHUIIYJISITOpa c OypuJIbHOMU
ITHCBMOITIO AJACPIKKHU YCTAaHOBKH
miomaab 3a004 , M2 Ha ouH nepgoparo
2,5-3,5 | 1,5-2,0 | 2,5-3,0 4 u Gonee

Br100p 0ypoBOro HHCTPYMEHTA
Heo06xoaumo y4uThIBaTh:
a) TPEUIMHOBATOCTh TOPHBIX MOPOJI, UX BSI3KOCTB;
0) MPOYHOCTH, KPEMOCTh TOPHBIX MOPO/I.
Br100p 320011k

3a0oiika IMIMypoB SBISETCA OJHUM M3 BaXXHEWIIUX YCJIOBUM MOBBIIICHUS
3¢ (EeKTUBHOCTH B3PBIBHBIX pabOT Oyiarojapbsi YBEIMUYEHHUIO HCIOJIb30BaHUS
paboTHI B3pbIBA.
3a00iika MOXET ObITh BO3YIIIHOM, BOJASHOMN, MECYAaHOTIMHUCTOM, TIIACTMACCOBOM,
nopoaHoi(menkue yactuiibl). Camoit 3dpexTuBHON sABISETCS BOAsiHAs 3a00iKa.
Haubonee pacnpocTpaHeHHOW MpH IMPOBEIECHUU TOPHBIX BBHIPAOOTOK sIBAJSIETCS
NecYaHOTJIMHUCTAas 3a00MKa.

Br100p cnocoda B3pbIBaHMS
[Ipy npoBeneHuH  BBIPAOOTOK  MNPUMEHSIOT  OTHEBOM,  BJIEKTPUYECKUIA,
AIIEKTPOOTHEBOM CIIOCOOBI B3PBIBAHUS.
OrueBoil cnocod 1enecoo0pa3Ho MPUMEHITh B TOPU3OHTAIBHBIX BhIpaOOTKaX(HE
OIACHBIX IO Ta3y U MBUIH) MPU HEOOIBIIOM yuciie mmypoB (1020-30).
[IpeumyiiecTBa: MpPOCTOTa B3pbIBaHMUS, MEHBIIE BpPEMEHM Ha 3apsiKaHue,
BO3MOYKHOCTbH KOHTPOJISI UHCJIAa B30PBABIINXCS 3aps0B, HEBBICOKAasi CTOMMOCTb.
Ho BcneacTBUM OMacHOCTH OTKPBITOTO OTHS, TPYZHOCTH yXOJa OT MECTa B3pPbIBA
npu OOJBIIOM KOJIMYECTBE 3aps0B, HEBO3MOXXHOCTH CTPOroro HaOJIOJIEHUs
OUYEPETHOCTH B3PHIBAHMS OTHEBOM CIIOCOO HE MPUMEHUM B BBIPAOOTKaX OOJIBIIIOTO
CEUEHUs1, ONACHBIX IO B3PbIBY ra3a U MbUIM U B BEPTUKAJIBHBIX BHIPAOOTKAX.

Br100op MeTo1a B3pbIBAHUA
[Ip npoBeneHnr TOPU30OHTAIBHBIX BEIPA00TOK BP MOXKHO OCyIIecTBISTH OOBIYHBIM
METO/I0M, METOJIOM KOPOTKO3aMEJIJICHHOTO B3pPbIBBIAHUS U METOJOM KOHTYPHOTO
B3pPbIBAHMUS.

Bb100p cpeacTs 3apsizKaHusA

[Ipu mpoBeieHNH BO3MOXKHBI py4YHas WJIM MEXaHU3UPOBAaHHAS 3apsi/iKa IIIypPOB.
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Pyunas 3apsaka mpennosioraeT NpuMEHUHHE NaTpoHUpoBaHHBIX BB, 0Oonee
IpoCTa, OCYILIECTBIISIETCS NEPEBSIHHBIMU 1581071 NJ1aCTMaCCOBBIMU
3abontnukamul,,; = [, + 0,5 u

IIpr MexaHW3MpPOBAHHOW 3apsiAKe IMPUMEHSIOTCS TPaHyJIupoBaHHbIE BB,
IUIOTHOCTh 3apsbkaHus mnoBelmaerca Ha 20-25%, ysemnuuBaercs K.LIIL,
cBHIkaeTcs 3arpatel HA BBP. OnHako nmoBellaeTcs 3aTpaTbl BpEMEHHU.

Br10op Tuna BB
[Tpu BBIOOpE THIa BB HEoOX0auMO yuuTHIBaTh Claenyromue (GakTopbl: OMAacCHOCTh
NOpOJ, MO B3pPbIBY I'a3a M NIbUIM, OOBOJHEHHOCTb, TPEUIMHOBATOCTh U CTPOCHHUE
OpOoJ, KPEToCTh MOPOJ, Criocob 3apsKaHus, CTOUMOCTh BB.
Omnpenenenue 1uamMeTpa mIMypos
[Tpu marponupoBanubix BB d mimypa onpenensercs nuamerpom narpona BB. Tlpu
MEXaHUYECKOM 3apsKaHUU POCCHIMHBIX BB 0y, 00YCIIOBICH THIIOM KOPOHKH.
IloaroroBka 3a6010 k BP

3a00if K B3pbIBY MOATOTaBIMBAIOT IOCJIE IPOBEPKU  BBIOJHEHUS
NAacCHOPTHBIX MapaMeTpOB OYpOBBIX paldoT.

HenpaBunpHo mnpoOypeHHbIE MINMYypbl JOJKHBI OBITh HCIPABIEHBI WM
OpakoBanbl. [Ipu BeicOTE BBIpaOOTOK 00J€E 2 M UCHOJIB3YIOT JECTHUIIBI, TOMOCTBI
C TNepwiaMHd WM TEJIECKONMYECKUE IUIOAAKA HEOOXOAUMO O0ECHeUuTh
OCBEIlIeHHE 3a00s HECHENSIIMM CBETOM. YJAIAIOT MNPEAMETHI, 3aTPyAHSIOLIUE
yXOJ B3pbIBHMKa B 0€30MacHOE€ MECTO M MHpoBeTpuBaHue 3a00s. OT 3a00s
YAAISIOT TOPHBIE MAlIMHBI WM MEXAHU3MbI Ha paccTosiHue He meHee 20 M. JloymkHa
ObITh YOpaHa oTOUTas TOpHAsi Macca, 3arpOMOsK/IaroIIasi BIpabOTKy OoJiee ueM Ha
OJIHY TPETH €€ MOIIEPEYHOTO CEUCHHUS.

JIOBOZAT OTCTaBaHHE Kpemu B 3a00€ 10 MPEeAyCMOTPEHHOW NacrnopTOM
KpEIUIEHUS. Y KPEIUISIOT HAPYIIEHHYIO KPEIlb.

IImypel, OCOOEHHO  TOPU3OHTAJIbHBIE WU HHUCXOASIIUE JOJIKHBI OBITH
OYMIIIEHBI CKAaThIM BO3JYXOM WJIH CKpEOKOM OT OypoBOil Menouu. YTOUHSIOT
3a00MHUKOM TIyOMHY ¥ JUaMeTp ImypoB. 3a0OWHUKH JIOJDKHBI  OBITh
JIEpPEBSIHHBIE, AJIOMUHHMEBBIE MM MEIHbIE. Y HUCXOIAIIMX LIMYPOB OYMIIAIOT
wiowaaky B paauyce 30-40 cM, yToObI UCKIIOYUTH NOMAIaHHUE B IIITYP KaMEIIKOB.

K 3a6010 nocrasmnsitor BB, cpeacTBa MHUIMUPOBaHUS U KOHTPOJIS B3PBIBHOM
cetu. [Ipumenstor Toneko BB, nonymennsie qis noazemubix BP. BM nepenocsr
B3PBIBHUKU M NOJ UX HAOJIOJIEHUEM MPOUHCTPYKTUPOBAHHBIE padoure B CYMKaX,
KacceTax WM 3aBOJACKON ynakoBKe. JIeTOHATOpbl U OOEBUKM MEPEHOCST TOIBKO
B3pBIBHUKH. [loiroTaBuBaroT 3a60€UHbIN MaTeprall.

B oOBomHeHHBIX  3a004X  NPUMEHSIOT  BoaoycToWuuBbie  BB.
HesonoycroituuBsie BB 3apanee, B nmoMemenun noarorosku BB, momemaror B
3alIUTHBIE OOOJOYKM WJIM TOKPBIBAIOT MaTPOHBI BOAOM3OIHMPYIOIIEH MaCTHKOM.
[Munponzonupyromre MOKPLITHS TOHKKE, ¢ Maccoit He Oosee 2,5 T Ha kaxasie 100
r BB. Ilepen 3apsokeHreM U B3pBIBAHUEM JIIOJIEN YAAISIOT 34 NPEAEIIBI  ONACHOU
30HBI. BBICTaBIISIFOTCS TTOCTBI OXPaHbl, B OTACNIBHBIX cilyyasx ¢ paspemenus ['TU
MOCTBI BBICTABIIAIOT NIEPE B3PhIBAHUEM, & HA BPEMsI 3apsyKaHUsl YCTAaHABIMBAIOTCS
NpeI0XpaHUTENbHbIE 3HAKU. BBIpaOOTKU ¢ MCXOAAIIEH BEHTWIALIMOHHON CTpyeil
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3aKpEIIMBAOT JOCKAaMHU C 3alpelaromumMy 3Hakamu. [lo paspenienuro riiaBHOro
VMHKECHEPA [IAaXThl BO3MOYKHA YCTAHOBKA JIMI] OXPAHbI B CAMOCIIACATENSX.
3apsikaHue

K B3pbIBy MOArOTaBIMBAIOT KOJIMYECTBO 3apsIOB, B3PBIBAEMBIX 3a OJUH
npueM. BennumHa WM KOHCTPYKIMS 3apsia JOJDKHA COOCBETCTBOBATH MHACIOPTY
BBP. ITomumo 60eBukoB nomemiath B 3apsiabl KJI wim D1 3anpernaercs.

[TaTpoH-00€BUK yCTaHABIMBAIOT MEPBBIM OT 3a00s1 WJIM OT YCThs lmypa. B
pPacCpeIoTOUCHHBIX 3apsiiax B KKIYIO 9acTh MMOMEIIAIOT 10 OJHOMY OOeBUKY. B
MIyOOKUX — IIMypax  MOXHO  HCIOJh30BaTh  JOMOJHHUTEIBHBIE  CPEICTBA
nHunmupoBanus- Hutu 111 6e3 Beixoma u3 mmypa.

BBoasT OoeBUK B MHIMyp OCTOPOXXKHO, Oe3 Tom4ykoB. I[IporankuBanue u
VIUIOTHEHUE OOEBHKA Jaxe JIETKUMHU yaapaMu 3anpemiaercs. [Ipu 3actpeBanuu
00€eBUKa 3apsiJi OTHOCSIT K OTKA3aBIIIHM.

B mmypsl rinybunHoit Oonee 2 M omyckanue OoeBukoB Ha OIII
3aKUraTebHOM TpyOku, Ha mpoBagax /| unum nwa I, Bo wu3bexaHue wux
BbIJICpTUBaHUs U3 OOEBUKOB 3aIPEIIAeTCs.

PocceinabiMu BB BpyuHYI0 3apsKatOT TOJNBKO BEPTHUKAJIbHBIE HUCXOSAIINE
HIIypbl, UX 3achaloT B mmyp nopuusMu 1o 150-200 r gepe3 Boponku. Ilocie
3aCHITIKM K101 mopuuu BB B mimyp BBOAST 3a00MHUK, KOTOPHIM MPOTAIKUBAIOT
Hanuniue Ha creHku BB. Tak mpemoTBpamaroT oOpa3zoBaHue MpPOOOK, a TaKkKe
ymioTHAOT BB.

[latponnpoBannbie BB B Hucxomsdmmi mmyp OIMycKarT HeOoJiee 4yeM 10 JiBa

HaTpoHa.
B ciyuae 3acTpeBaHusl UX AOCBUIAIOT 3a00MHUKOM. [IpH 3apsbkaHuM BOCXOIAIINX
HITYPOB,YTOOBI  MCKIIFOUYUTH BBIMTAJICHUE TPHUMEHSIOT TAaTPOHBI C KOCBHIM

MPOJIOJBLHBIM Pa3pe30M 000JIOUKH.

B omacHbIX MO rasy miaM NObUIM YCIOBHSX pa3pe3aTh W YIUIOTHSTH IATPOHBI
3anpemaercs. g ux yaep:kaHus NPUMEHSIOT NBDKUA WM PACKIMHUBAOIIYIOCA
3a00HKY.

3abouka wnypa

Jliist 3a00MKM UCTIONIB3YIOT OYypOBYIO MEJIOYh,IIECOK, MEeCYaHO-TIUHUCTYIO CMECh,
BOJlY U JIp.
B Boccraromux mmypax HCHOJIB3YIOT IUIACTUYHBIE CMECH, U3 KOTOPBIX T'OTOBSIT
nbDky JirHOU 100-200 MM 1 trameTpoM Ha 5-6 MM MEHbIIE JUaMeTpa IIypa.

ITepBbie 2-3 mbka AOBOIST 10 3apsijga OC3HAXKATHS,MOCIEAYIONINE YIUIOTHSIOT
3a00HHUKOM.
B Hucxondmue mmypsl MOMEMIAIOT CHITYyYYyI0 3a00iKy, MEXIy 3a00WKOW U
3apsiIOM YCTaHABIMBAIOT OYMaKHBIN MK MCKIIFOYAIOIINNA €€ MPOCHITIAHUE MEXKTY
naTpoHaMU U LIMTypPOM | nonaaaHue ee B 3apsa. [Iepkenenka [1P-1.

IIpousBoacTBO B3pbIBA
MoHTax B3pBIBHOM CETH IPOU3BOLAT OIIBITHBIE B3PBIBHUKA. MOHTHUPYIOT
CETh B OTCTYIAIOLIEM MOPSAKE —OT IINYPOB K YKPBITHUIO,CBEPXY BHHU3, OT OJHOU
CTE€HKHU K JPYTOH, OT 3apsA0B K UICTOUYHHKY TOKA.
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B 0e3onacHOro mMecta B3pbIBHUK Pa3MbIKA€T KOHI[BI MaruCTPaJIbHBIX MPOBOIOB
U U3MEPSET CONMPOTHUBIIEHUE CETH WIIM €€ MPOBOAMMOCTh. [Ipy ncnpaBHOCTH ceTn
MpOBOJA TMOJKIKOYAIOT K HMCTOYHMKY TOKa. IIpum pasHulle B pacueTHOM U
U3MEPEHHOM COMPOTHUBICHUSX ceTu Oombiie 10% KOHIIBI MarucCTpaJIbHbIX
MIPOBOJIOB OTCOEIMHSIIOT OT MCTOYHHKA TOKA M HAKOPOTKO 3aMbIKAalOT. B3sB ¢
coOOM KJII0Y OT HCTOYHMKA TOKa, OCMATPHUBAIOT CETh HCIPABJISIOT  MECTO
noBpexenus.Ecnu B3pbIBHAs ceTh HCHOpaBHa, NalOT OOEBOM CUTHaJI — JIBa
MPOJOKUTEIBHBIX 3BYKOBBIX curHana. [lo stomy curnamy 3axurator Ol u
YXOJIAT B YKPBITHE, a MPU SJECKTPUUECCKOM .B3PBIBAHUM BKJIIOYAIOT TOK.

[Ipn orHeBOM B3pBIBAHMU CHayajga 3aKUTralOT KOHTPOJIBHBIN OTPE30K,3aTeM-
My4OK HamOoJee JIMHHBIX OTPE3KOB,MOCNe KOPOoTKHX.B 3a60s1x mmpuHoii Oonee 5
M JOITYCKAeTCsl OJTHOBPEMEHHOE 3aKUTaHKE IBYMSI B3PhIBHUKAMU.

Ocmomp 3a0605 u TUKEUOAUUA OMKA308
[Ipy OrHeBOM H BJIEKTPOOTHEBOM B3PBIBAHMM BEAYT CYET B30pPBAaBIIUXCS
3apsinoB.Beixon He paHee 15 muH.
[Ipn »rekTpUuYecKOM B3pBIBAaHUM 3200 OCMATPUBAIOT IIOCJIE €ro IOJIHOTO
MPOBETPUBAHUS, OTCOCIUHEHUSI MAaruCTPaIbHbBIX MPOBOJOB OT HMCTOYHHUKA TOKA U
3aMBIKaHUSI UX HAKOPOTKO.
Ecau B3pbIB HE NPOU3OMIEILHYXKHO OTCOECIMHUTh MAarucTpajbHble MPOBOAA,
3aKOPOTUTh UX U KIIIOY OT TOKa OepyT ¢ co0oil u He panee 10 MHUH, HE3aBUCUMO
oT Tumna J/], moAXoAAT K MECTy B3pbIBa JJI BBIACHEHUS MPUYUHBI 0TKa3a. [locie
yCTpaHeHusl 1e()eKTOB MOHTaKa CETU MTPOU3BOJIAT IOBTOPHOE B3PhIBAHUE.
[Ipu oOHapyx)eHUU OTKa3a 3apsbl JUKBUAUPYIOT HEMEUIEHHO. Eciu 3T paboThl
HE MOTYT OBITh 3aKOHYEHBI B JIaHHYIO CMEHY, UX MPOJOJDKEHHE MOPYydYaroT
B3PBIBHUKY OYEPEAHOM CMEHBI C OTMETKOM B HapsiJ — MYTEBKE U XKypHAJIE MJIs
3aMUCH OTKA30B U BPEMEHU X JIMKBUJALIUH.

Ecnu orkazaBmuecs 3apsifibl HE MOTYT OBITh JIMKBUJIMPOBAHBI 1O MPUYMHAM
TEXHUYECKOTO xapakrepa (HEyCTpaHUMBIE HapyUICHUSB3PHIBHOM
CETH,HEBO3MOKHOCTh BBEJICHHS B 3apsJl HOBOTO OOEBUKA M JP.),yBEIOMIISIOT 00
sToM pykoBoautens BP wimm nuno TtexHudeckoro Hamazopa.Takue 3apsiabl
JUKBUJIUPYIOT MO CIIEHHAIIBHOMY MPOEKTY.

[locne nukBMAAaMKM OTKa3a OCMATPUBAIOT TOPHYKO Maccy W cobuparor BM
OTKa3aBLIETO 3apsja,llociie Yero JOMYyCKalT K pa30opke U yOOpKe MOpOJib
PYYHBIM CLIOCOOOM M YCTaHABIMBAIOT OTCYTCTBUE OCTaTKOB BM.

Onpenesnenue yaeabHoro pacxoga BB
[Tpod. [Tokpockuiit H.M. npeajoraer cieayronyloMeTOANKY ONpeaesIeHHsI(
q = qufavse, kr/ M3
J1-HOpMaJbHBIA ynenbHbIN pacxoa BB, npunumMaercs no tadnune

f 10 2 2-3 4-6 7-9 10-15 15-20

q 0,15 0,2-0,3 0,4-0,6 0,7-0,9 1,0-1,1 1,2-1,5

v pubmusuTenbHo (1~0,1 f
f-koapdurMeHT KpernocT Mopo bl
fl- Koo duIMEHT CTPYKTYPhI IOPOABL:

BSI3KHUE, YIIPYTUE, TOPUCTHIE TOPOIBI 2,0
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MOPOJIBI C HEMPABUIILHBIM 3aJIeTaHUEM
1 MEJIKOM TPeIIMHOBATOCTHIO 1,4

CJIOUCTBIC ITOPOALI C HEIMOCTOSIHHOM KpCIIOCTBIO,

C HATUIACTOBAHUEM NEPICHIUKYISIPHO IITypaM 1,3
MacCUBHasl IUIOTHAS, XPYIIKask IOpo/ia 1,0-1,1
TOHKOCJIOUCTAsI,HO TIOTHAs TOPOAa

He HaOJII0aeTcsl yTEUKH B3p. Ta30B 0,7-0,8

V-KO3(QPUIHEHT 3aKuMa

-3, =3 3- 2
v = 70 ZIpH Sip=3,3-5,5m

Ipu OONBIINX CCUYCHMSIX
6,5

VS

e —KOB(b(l)I/I]_II/IeHT OTHOCHUTEJIbHOM pa6OTOCHOCO6HOCTI/I IIPUHATOI'O THIIA BB.
380

P88
P — paboTocnocobHoCTh MpuHATOTO T2 BB

q mo IIporoabskonoBy M.M.
— f.
q=11e \/; ;

N =127
d? pk,
N- K03¢. ucnoiap30Banus mypos, 08+0,95;
P-ILIOTHOCTH BB, KI/M3
k;-x03¢. 3anonHenus mmypa; 0,8-11s ropu3oHTaNbHBIX, 0,9- 10 BEepTUKAIBHBIX

BBIPAOOTOK

v

e =

Onpenenenue yucna MIrypoB

I'myOuna mmypos

I_Tu_(N'ts’ap'I'tnpo&)
N nfcosa
kv+ P

T 11 — IPOIOIDKUTETLHOCTD IUKJIA, Yac

N=o00611ee4ncio umypos

tsap - IPOJOIDKUTENBHOCTD CTh 3apsKaHUs OJJHOTO IINTypa,dyac

tsp =(0,02- 0,05) yac — mpu OrHEBOM U IJIEKTPOOTHEBOM B3PBIBAHHU
tsp =(0,05- 0,08) wac — mpu 3IEKTPUYECKOM B3PBIBAHHH

tsp =0,08- 0,1npu 3apspkeHUN THEBMO3apsTUMKaMu
t
t

npos —BPEMS IIPOBETPUBAHUS 32005

mpos=0,25- 0,5 yac

V- CKOpPOCTb OypeHHUs OJHOW MAaIIMHOM, M/4ac
v=(0,6+0,8) V'

V'-yucTasi CKOpOCTh OypeHus

k — KouecTBO OYpOBBIX MAIIIMH

M- KWL
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n=0,8- 0,95
f-x03¢.yunThIBaIOIINI COBMENICHNE BO BPEMEHH MPOXOAYECKHX MporieccoB. [Ipu
TIOCJIEZIOBATEILHOM MOPSIIKE BBIOIHEHUS rporeccoB  f=1
S mIomaae NONepevyHOro CeueHus: BBIpaOOTKH B IPOXOJKE M
P- skcrutyataniMoHHasi .POU3BOIUTEIBHOCTD IIOTPY304HOM MAIIWHBI B €IUHUILY
BpEMEHH, M>/4ac
P=(0,4- 0,6) Prexu.
Paccuntannas riryouHa mimypoB T0JDKHA OBITH MPOBEpEeHa 1Mo (hakTopy
MIOTIEPEYHOTO CEUEHUS BBIPAOOTKH.
1<(0,7- 0,9)B wm 1<(0,5 + 0,75) Sy

B — MakcuManbHbIN JTMHEHHBIN pa3Mep MONEPEUYHOTO CEYEHUS BEIPaOOTKU, M

PexomengoBaHHas ri1y0MHA IINYPOB B rOPM30HAJIBbHBIX M HAKJIOHHBIX
BbIpaboTkaxcorjacio CHull

2

Koa¢.kpenoctu mopos |  Ilnomans cedeHns BHIpaOOTKH,M?
M.M. nol2 | 0oneel2
IIpoTOABAKOHOBY [ 1yGHHa mIypPOR
1,5-3 3-2 3,5-2,5
4-6 2-1,5 2,5-2,2
7-20 1,8-1,2 2,2-1,5
Bb10op Tuna Bpyoda

3apsnpl BpyOOBBIX IIIYPOB, B3PBIBAEMBIX B MEPBYIO OYEPE/b,CO3IAIOT BTOPYIO
OOHa)KEHHYI0 TOBEPXHOCTH B 3a00€, 4TO 00eryaeT paboTy OCTalbHBIX IIITYPOB.
Ha Bb100Op THIIA BpyOa BIUSIOT;

a) MOIEepEeYHbIE pa3MePhl BBIPAOOTKH

0) TPEUIMHOBATOCTh MOPOJ

B) HaNpaBJICHUs HAIJIACTOBAHUS MOPOJL

I') CTPOEHHUE U KPEIOCTh Mapo]

JlivHa BpyOOBBIX ILIITYpOB;

lp=(1.10+1.20)I

DT0 MO3BOJISIET Pa3MeCTUTh BO BPYOOBBIX mimypax Ooibine BB mis ymyumenus
OTpBIBA MOPO/IBI IPU 00PA30BAHUM JTOTIOTHUTEIBLHOM MIIOCKOCTH OOHAXKEHUS.
Paccrosinne Mexay — KOHLAMH(3a00sMH) BpYyOOBBIX IIIYPOB JIOJKHO OBITH
200+250 MM mpu KJIIMHOBBIX BpyOax.

PacrosiHue Mexny yCThIMU BPYOOBBIX IIIYPOB 3aBUCUT OT KPEMOCTH MOPOJ U
paBHO

Koad.kpenoctu f 3-5 5-8 | 8-10 | 10-12 | >12

PaccTrossHue Mexay yCThIMU 1,2 1,0 0,8 0,7 0.6
BpYOOBBIX IIITYPOB

B 3aBuCMMOCTHM OT TOpPHOI€OJOTHYECKHX YCIOBUI MPUMEHSIOTCS CIEIyIOIINe
BU/IbI BPYOOB,;
a) MUpaMUIaIbHBINA (4111T);
0) KIIMHOBOW-TOPU3OHTAIBHBIN(4-0), BEpTHKAILHBIN(4-6)
B) npu3Marnyeckuii (3-5);
r) KoTI0BOi# (1-3);
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1) KOHW4YeCKui(6-8);

¢) mieneBoi(4-8);

KommiekT mmypoB

[Tpu Gypenun 3a00s1 KOMIUIEKT IIMTYPOB COCTOHUT M3 BPYOOBBIX,BCIIOMOTATEIIBHBIX
(0TOOMHBIX ) OKOHTYPHBAIOIIUX IIITYPOB

Uucino oKOHTYPHUBAIOIIMX HITYPOB
11

NOK = Z
II-nepuMeTp JTMHUK PACTIOJDKEHUS YCThEB OKOHTYPHUBAIOIIUX IIITYPOB
a-pacCcTOSTHUE MEKIY COCSTHUMHU IIIITyPaMH, TPHHUMACTCS B 3aBHCHMOCTHT
otfriopopl.

Ko3¢.kpenoctn, | 2-3 | 3-5 5-8 | 8-10 | 10-12 | 12- | 16-20 | >2(Q
f 16

Paccrosinne, M 12 | 10 0,9 0,8 0,7 0,6 05 |04

JIuHuuM pacnonoKeHus YCTheB OKOHTYPUBAIOIIMX IIMTYPOB OTCTOUT OT MEpUMETpa
BBIPAOOTKU Ha PACCTOSIHUE.

b=0.2m mpm f=12-20;

b=0.3 npu mopomaxf=6-12;

b=0.4m s mopox ¢ <6

KOHIIbI OKOHTYPHBAIOIIMX HIMTYPOB BBIXOAAT 32 MPOEKTHBIN KOHTYP BBIPaOOTKU Ha
50-100 mwm mpu kpenoctu moposf > 16-20; B IPOCKTHOM KOHTYpE IpPH MOPOJIax
f=8-14, u He moxoaAaT 10 MpoekTHOro KouTypa Ha 50+100,,, npu npogax ¢ f 6-8
OTKJIOHEHUST OT MPOEKTHBIX Pa3MEPOB BHIPAOOTKH CO CTOPOHBI KPOBJIU M CTEHOK
HE J0/HKHBI TPEBBINIATH:

Koa¢.xkpenoctu f 0,5-15 1,5-6 7-20
JlonmycTuMble nepedopbl, 50 75 100
MM

Kommiekr O0ypos
MaxkcumainbHast nimuHa Oypa
| 6ypa=lmaxt(0,2+0,25),m
I max-MakcHMaJIbHas JIIMHA IITypa B 3a00e,M
Jlnuna 3a0ypHuka 0,6Mm
Jlnnna 3a00MKH 17151 Kpenkux nopoj 45-60 cm, i cpeaneit kpenoctu 60-80cwm,
JUTS MSTKHX 75-90%3,

KonpoJsbHbIE BOIPOCHI:
1.B kakux ycioBHSIX HpUMEHsIETCS OypOB3MBIBHOM CIOCOO BBIEMKH TOPHBIX
NOPO/JI MPHU MOJA3EMHOM pa3paboTke?
2. cxons U3 KakuX MapamMeTpoB BEIOMPAIOTCS TUIBI B3PbIBUATHIX BEIIECTB?
3.Kak pacnosoratoTcs mNOypbl WIA CKBaXUHBI MpU JOObIYE TOJE3HBIX
MCKOIAEMBIX ?

23WilliamA.H., RichardL.Bullock.Undergroundminemethods-EnginiringFundamentalsandinternational CaseStudies
20090rebvoSweden
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4. Kakue cyniecTByt0T HOpPMaTUBHBIE CPOKH MPOXOJIKH TOPHBIX BHIPAOOTOK ?

Hcnoab3yemble JIUTEPATYPHI:
1.HowardL. Hartman, JanM. Mutmansky . Introductory Mining Engineering (2nd
Edition): Wiley 2002 AlabamaUSA
2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.
3.Tkaués B.A., IlpoxonoB A.lO., KouetroB E.B.« IllaxTHOe u mnom3emMHOe
CTPOUTEIBCTBO». TEXHOJOTHS CTPOWTEILCTBA TOPHBIX BBIPAOOTOK: y4eOHOE
nocooue Horouepkacck 2008.
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V. BAHK KEMCOB
KEHC Nel

Tema: | BckpbITHE MECTOPOXKIEHUM MOJIE3HBIX MCKOTIAEMBIX TIPU
MOJI3EMHOM pa3paboTke

Henb: N3ydenune cnoco0OB M CXeM BCKPBITHSI MECTOPOXKICHUH.
CpaBHEHHE JOCTOMHCTB M HEJIOCTATKOB BAPUAHTOB
BCKPBITUSI B KOHKPETHBIX YCJIOBHUSAX MCXOAS U3 TOPHO-
re0JIOrMYECKUX XapAKTEPUCTUK MECTOPOXKACHUS H BBIOOD
ONTHUMAJIBHOTO BapUaHTa BCKPBITHSI MECTOPOXKICHUSI.

3apaum: Br160op s dexTrBHOrO BapraHTa BCKPHITUS
MECTOPOXKACHHUN MTPU MOI3EMHON pa3paboTKe

Pe3y.]'II)TaTI/IBHOCTI> YyacTHUKM HMCIOTIIPCACTABICHUC O croco0ax M cxemax
oﬁyqe}mﬂ: BCKPBITHA 1 O JOCTOMHCTBAX U HCIOCTATKAX.

Hayanc;I MNPEMCHAT B KOHKPCTHBIX YCIIOBUAX ITPUMCHATDH
HanOoJIee ONTUMAIBLHBIN BapHUaAHT BCKPBITHUA HCXOIA U3
TI'OPpHO I'COJIOTHUYCCKHUX YCJIOBI/Iﬁ.

Kpurepunu [lonnmanue HEOOXOMMMOCTH COBEPILIEHCTBOBAHUS  crioco0a
YCICITHOCTH: BCKPBITHS ITPU TIOI3EMHOM Pa3pabOTKe MECTPOXKIACHUM TIOIE3HBIX
HMCKOITAEMBIX.

COCOBTaBIISIOTCS pa3HbIC BAPUAHTHI BCKPBITUS U UX
HKOHOMHUYECKAS 11eJIECO00PA3HOCTbD.
Bri0ObIpaercst Hanbos1ee mprueMIIEMbIi BAPUAHT BCKPBITHSL.

KmoueBasi maesi: | BeiOop onrManbHOro BapuaHTaBCKPBITUS NP MOJ3EM HOM
pa3paboTKe MECTOPOXKACHUN MOJE3HBIX UCKOIIAEMBIX C
LEJIbI0 CHUYKEHUS! CE0ETOMMOCTH J1I00BIYH TOJIE3HOTO
MCKOIIaeMOI'0 UCXO U3 MUPOBOTO OIBITa TPUMEHEHHUS
C0COOOB BCKPBITHSL.

Pecypcsl, dnunuapT, MapKepbl, CTUKEPHI, TPOEKTOP U
MaTepuaIbl U | IPE3CHTAIMOHHBIN MaTepua
00opy10BaHue:

BckpbiTHe MECTOpOXKICHUI TIOJIE3HBIX MCKOIIAEMBIX TIPH TIOI3EMHOM pa3zpaboTKe
SIBIISIETCS] OCHOBHBIM (DaKTOPOM ONPEETISIONTMIA MPBUIILHOCTh BEICHUSI TOPHBIX PaOOT.
KoTopblit HemocpeacTBEHHO BIMSIET HAa CEOECTOMMOCTD JI00BIUH MOJIE3HOTO UCKOTIAeMOTO.
N3ydeHue crocoOOB M CXeM BCKPBITHS MECTOPOXKIICHUH JUT KKIOTO MECTOPOXKIICHUS
TpeOyeT TIATeJIbHOTO W3YYeHHUsI TOPHO-TEJIOTMUECKUX CBOMCTB TOPHBIX —IOPOIL..
CpaBHEeHHE JOCTOMHCTB M HEJOCTATKOB BAPUAHTOB BCKPBHITHSI B KOHKPETHBIX YCIIOBUSIX
JaeT  BO3MOXHOCTh  BbIOMpars HauOoree H(O(EKTUBHBIA  BapUaHT  BCKPBITHUS
MECTOPOXKICHUSI.
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KEHNC Ne2

Tema: [IpoGaembl TpaHCIOPTUPOBKY TOPHOM MacChl MpHU
pa3paboTKe yryOJIsIOIIMXCS KabepOB

Heunb: Br160p s dhexTuBHOTO BapraHTa TPAHCIIOPTUPOBKHU TOPHOM
MAaCChl M3 HHM)KHUX TOPU30HTOB KabE€pOB

3amaum: -U3y4eHUE BHJIOB M CICOOOB TPAHCHOPTUPOBKU TOPHOM

Macchl Ha Kapbepax;
-CpPaBHEHME JIOCTOMHCTB M  HENOCTATKOB  BapHaHTOB
TPAHCIOPTUPOBKU KOHKPETHBIX YCIOBUAX UCXOAS U3 TOPHO-
reOJIOTHYECKHUX XapAKTEPUCTUK MECTOPOKICHNUS,

-BBIOOp ONTUMAJILHOTO BapUaHTa TPAHCIOPTUPOBKU TOPHOU

MAacChl;
Pe3y1bTaTMBHOCTDL | YYaCTHUKU UMEIOTIIPEACTABICHHE O CIIOCO0ax
o0y4eHus: TPaAHCIIOPTUPOBKH TOPHOU MACChl HA KpbEpax U O

AOCTOMHCTBAX M HCIOCTATKaX BUAOB TPAHCIIOPTHUPOBKH.
HayancsI MNPEMCHAT B KOHKPCTHBIX YCIOBUAX IIPUMCHATD
BUJ TPAHCIIOPTHUPOBKH UCXOJA U3 TOPHO I'€OJIOTHUICCKUX

YCJIOBHI.
Kpurepunu -IIOHUMaHKE HEOOXOIMMOCTH COBEPIIICHCTBOBAHUS BHUJA
YCIICLIHOCTH: TPaAHCIIOPTUPOBKHU MPHU pa3pabOTKe KabePOB;

-COCOBTABJISIFOTCS] Pa3HbIE BAPUAHTHI TPAHCIIOPTUPOBKH
TOPHOM MacChl M X YKOHOMUYECKas 11e71eCO00pa3HOCTD;
-BBIOBIpaeTCs Hanbosee MpUueMIIeMbIi BApUaHT
TPAHCIIOPTUPOBKH TOPHOW MACCHI;

KnroueBast unest: Br10op onumansHOTO BapraHTa TPAHCIIOPTUPOBKH TIPHU
pa3pabOTKe YIIIYIOJSIONINXCS KapbepOB C IEIIbI0 CHIDKCHUS
ce0eTONMMOCTH JOOBIYH ITOJIE3HOI'O MCKOIIAEMOI'0 UCXOOA U3
MHPOBOTO OITbITa MPUMEHECHHSI BUIOB TPAHCITOPTUPOBKH.

Pecypcsl, dnumuapT, MapKephl, CTUKEPHI, TPOEKTOP U
MaTepuaIbl U | IPE3CHTAIMOHHBIN MaTepua
000py10BaHue:

Ketic: Pa3paboTka MeCTOPOXIEHUN TMOJNE3HBIX MCKOMAEMbIX OTKPBITHIM
CIIOCOOOM € Ka)KJIOM TOJIOM CTaHOBHUTCSI TpyaHee. [IoToMy 4TO ¢ KaxaoM Toiom
ropHbIe PabOThI TPHUAETCS BECTU HAa NIyOOKHX ropuzoHTax. C yBenWYeHUEM
ITIyOMHBI KapbepoB TOSBISETCS MpoOJieMa MPOBETPUBAHUS Kapbhepa U JOPOTO
00XOIUTCSl TPAHCTIOPTUPOBKA FOPpHOM Macchl. CB3513U C 3TUM BO3HUKAET BOPIIOPOC
BHEJIPEHUS] DKOHOMHUYECKH dS(PGPEKTUBHOrO BbIa TPAHCIIOPTUPOBKH TOHHOMU
Macchl.BeiOOp crocoba TpaHCHOPTUPOBKM TOPHOM Macchl Ha Kapbepax AOHKHO
BBIOMpATCSl UCXOS1 U3 MHUPOBOTO OMbITa MPUMEHSIEMBIX Ha 3apyOeKHBIX KPYMHBIX
Kapbepax.IKOHOMUUYECKOE COCIOCTABICHUE Pa3HbIX BapUAHTOB TAPHCIIOPTUPOBKU
JaeT BO3MOXHOCTh BbIOMpaTh HaubOojee ONTUMAJIbHBIM  BapuaHT MpHU
TPAHCIIOPTUPOBKE TOPHOM MAaCChl C IMENbI0 CHUXEHHUS JOOBIYM TIOJIE3HOTO
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HCKOIIaeMOro C OJHOBPEMEHHOH oOecreuyeHHeM 370POBBIX YCIOBUH Tpyda Ijs
rOPHOPA0OYMX  IYTEM  COKpALIIIEHWs  NOMAJaHUs  BBIXJIONHBIX  Ta3oB
BBIJIEIISIOLIUXCS U3 TPAHCIIOPTHBIX CPECTB.

KEHNC Ne3

Tema: [IpoGrembl obecnieyeHus! yCTOWYMBOCTH OOPTOB KaphePOB
IIPU TPAHCIIOPTUPOBKE TOPHOU Macchl ¢ noMompo KHK

Heanb: KoHTpOB 32 cOCTOSIHEM YCTOMYHUBOCTH OOPTOB KaphEPOB
IIPY TPAHCIIOPTUPOBKHU FOPHBIM Macchl ¢ nomombo KHK-
2770 Ha Kapbepe MypyHTay

3amaunm: N3ydenune Hanps>keHHO 1€POPMUPOBAHHOTO COCTOSHHUS
Hepabouero 6opra kapbepa B koropoM pacnonoxen KHK-
270 u BnusHHE pabOTHI KOHBEMepa Ha COCTOsIHUE OopTa

Kapbepa
Pe3yJbTaTUBHOCTL | YYaCTHUKU UMEIOTIIPEICTABICHUE €CTECTBEHHOM
o0yueHust: HaIpsHKEHHOM J1e(DOPMUPOBAHHOM COCTOSTHUM MacCHUBOB

TOPHBIX MOPOJT U O BIMSHUU B3PBIBHUX PabOT Ha Kapbepe
KOTOPBIBI OTPAXKAIOTCSI Ha Kaphepe B BUjIE JehopMalinii.

Kputepun MOHMMaHUE HEOOXOIUMOCTH COBEPIICHCTBOBAHUS BHJIA
YCHEIHOCTH: TPAHCIIOPTUPOBKHU MIPH pa3pabOTKE KabEePOB.
COCBTaBIAIOTCS pa3HbIe BAPUAHTHI TPAHCIIOPTUPOBKU
TOPHOM MacChl M KX SKOHOMUYECKAs 11eJ1IeCO00Pa3HOCTb.
PazpabatbiBatoTcst MEphI 10 MPETOTBPAIECHUIO JIEHCTBHIMA
B3PBIBHBIX pa0OT MJI COXpaHEHUsI yCTOMYMBOCTH OOPTOB
KapbepoB.

BriObipaercs Hanbosee mpuemMiIeMblii BApUAHT
TPAHCTIOPTUPOBKH TOPHOU MACCHI.

KimroueBas ujes: PazpaboTka MeponpusiTUil 1711 COXpaHEHUE YCTOMUYUBOCTHU
OopTa Kapbepa

Pecypcsl, dnumuapT, MapKephl, CTUKEPHI, TPOEKTOP U

MaTepuaIbl U | IPE3CHTAIMOHHBIN MaTepua

o0opy10BaHHueE:

Keiic: CocrosiHue yCTOWUMBOCTH OOpPTOB KapbhepOB SIBISIETCS OCHOBHBIM
KputepueM  OecriepeOoiHOM ~ paboThl  KaphepoB.  V3ydeHwe — HampsHKEHHO
Je(OpPMHUPOBAHHOTO COCTOSTHUS Hepabodero 6opra Kapbepa TpedyeT 0co00ro BHUMAHUS 1
TIIATEIBHOTO KOHTPOJIBS 32 COCTOSIHHEM OOpTOB Kaphepa. Ha Hepabouem GopTy kapbepa
«Mypyntay» ycraHorieH KHK-270 koTopblii MMEET TOIOBYIO MPOM3BOICTBEHHYIO
MoITHOCTh 10 MITH. T pyiHO#M Macchl B Tofdy. [[jist 3Toro HeoOXoMMy COBEPIIICHCTBOBATH
METO/IbI KOHTPOJbS U pa3padaThiBaTh HOBBIE CIIOCMOOBI BECHWI B3pPBIBHBIX PadOT
KOTOpbIE B OCHOBHOM BIMSIIOT Ha COCTOSIHME OOPTOB Kaphepa. KOTOPOM PAaCIIOIOXKEH
KHK-270 u BiusiHIE paboThl KOHBEMEpa Ha COCTOsTHHE OOpTa Kapbepa
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KEHNC Ned

Tema: KoMOuHupoBaHHHas1 pa3paboTKka MECTOPOXKIECHUMN
IIOJIE3HBIX UCKOMIAEMBbIX

Henb: Bb160p onTUMaIbHOTO BapuaHTa OTKPBITO-II0136MHOTO
criocoba pa3paboTKu

3apaunm: N3yueHneronoBor Mpou3BOACTBEHHOW MOITHOCTH MPH

MEPEX0X0e OT OTKPBITOTO criocoba pa3paboTKU Ha
KOMOWHHUPOBAHHBIN CIIOCO0 pa3pabOTKH | ONPEACIICHUE
napaMeTpoB KOMOMHHUPOBAHHOTO CITOCO0a pa3pabOTKH.

Pe3y1bTaTMBHOCTDL | YYaCTHUKU UMEIOTIIPEICTABICHHUE O CIIOCO0ax
00yuyeHus: TPAHCIIOPTUPOBKU FOPHOM MAacChl Ha KPhEPax U O
JIOCTOMHCTBAX U HEIOCTATKAX BUJOB TPAHCIIOPTUPOBKHU.
Hayuarcst npeMeHsT B KOHKPETHBIX YCIOBUSIX PUMEHSTh
BU/I TPAHCTIOPTUPOBKHU UCXO/IS1 U3 TOPHO T€OIOTUYECKUX

YCJIOBHUM.
Kpurepunu -TIOHUMaHKE HEOOXOIMMOCTH COBEPIIICHCTBOBAHMUS
YCIICITHOCTH: MIEJaroru4eCcKoro MacTepCTBa;

-hopMUpPOBAHUE YBEPEHHOCTU B HEOOXOAUMOCTH
pedopMupoBaHUsI CTpaTETUN yIIpaBICHUS,

-OBJIaZiIeHUuE NH(POPMALIUEN O METOE KEICOB B paMKax
podecCuoHaNIbHOTO COBEPIICHCTBOBAHMUS,;

-CIIOCOOHOCTH J0Ka3aTh BAXKHOCTH UCTIOJIB30BaHUS JAHHOTO
VHTEPAKTUBHOIO METO/IA B IIPAKTUKE YIIPABICHUS
00pa30oBaTeIbHBIM MTPOIIECCOM;

KiaroueBast uges: CymiHOCTh HHTEPAKTUBHOTO MeToza case-study.
CoOcTBEeHHOE COBEPIIICHCTBOBAHHKE TIEarora mo3BOJIMT
MOBBICUTH PE3YIBTATUBHOCTh METOIMYECKOTO
B3aMMOJICICTBHS B IICJIOM.

Pecypcsl, dnunuapT, MapKepbl, CTUKEPHI, TPOEKTOP U
MaTepuaIbl U | IPE3CHTAIMOHHBIN MaTepua
000pyI0BaHue:

Keiic:  OcBoeHMe MNpUKAphEPHBIX  3alacoB  PYJHUKOB  MO3BOJSIET
CYLIECTBEHHBIM O0pa30MCHU3UTD 3aTPAThl HA pa3pabOTKy MECTOPOXKIEHUI3a cueT
VICITOJIB30BAHUS JIJI1 UXBCKPBITUS KAPEPHOI'O MPOCTPAHCTBA, a TAKKEIPUMEHEHUS
KApbEPHBIX TPAHCIIOPTHBIX KOMMYHUKALMI U TEXHUYECKUX CPENCTB I JOCTABKU
IIOJIE3HOT0 HCKOAEMOT0 K PYAONOArOTOBUTEIbHBIM KOMIUIEKCAM.

Kpome TOro, BO3MOKHOCTH pa3MellleHUs] B BHIPAOOTAHHOM IPOCTPAHCTBE,
oOpasyroiieMcs nociie 0TpabOTKU MPUKAPbEPHBIX 3aM1aCOB,XBOCTOB 00OTaIleHUS U
HEUCIIOJIb3yeMO  YacTH  BCKPBIIIHBIX ~ MOPOJ  CO3/JaeT  OJIaronpusATHbHIE
MPEANOCHUIKH I CHUKEHUSI MAaCIITa00B U3bITHUS
3eMellb W 3arps3HeHus OKpyxkawouieid cpeabl. B ocHoBy (opmupoBanus
3 ()EKTUBHBIX TEXHOJIOTMYECKUX CXEM OTPabOTKH MPUKAPHEPHBIX 3aMacOB MOTYT
ObITH TMOJIOKEHBI TPU CIOCOOA COUETAHUS 3JIEMEHTOB OTKPBITHIXU MOJI3EMHBIX
TOPHBIX PaboT:
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V1. TJIOCCAPUN

KomMeHTapuii Ha pycckoM

KomMeHTapuii Ha

Tepmun N
A3bIKe AHTJIMHCKOM sI3bIKe
AunkepupoBanue- | Pabotel mo kpermienuto ropusix | drilling a hole, and
Bolting BBIPAOOTOK aHKEPHOW Kpemeblo, | inserting a bolt  to

BKJIIOYAIOIINE OypeHue
CKBa)XMH, YCTaHOBKY AaHKEPOB,
OMOPHBIX MIai0 W NOIXBATOB

strengthen the ceiling and
walls of an underground
mine

Jpoouaka-Crusher

Anmapar B KOTOPOM
OCYLIECTBIAETCS Ipo0ieHue
KPYMHBIX KYCKOB MHHEpPaIbHOTO
CBIPBSI

a machine used to crush
ore before it IS
transported

IlITpek-Drift ["opu3oHTaTBHAS noa3emuast | a horizontal underground
ropHasi BeipaboTKa, mposezeHHas | tunnel that follows a vein
0 TPOCTHPAHHIO  HAKJIOHHO | Or ore body
3aJIeTAlOMIETH  MECTOPOXKICHUS
WIA TpH JIIOOOM HarpaBiICHUU
Opd  TOPH3OHTAIBHOM  €r0
3aJIeraHuy
Bypos3pbiBubie | CocokynHocTh  B3pblanus U | the process of using a
pa6otei-Drilling and | mogroroButensroro  k  Hemy | drill  to  create long,
blasting OypeHus 1mmypoB u ckBaxkuH | harrow cylindrical holes

npu  J0OBIBAaHWM  TIOJIE3HBIX
HCKOIAEeMBbIX, IIPOBHEICHUU
TOPHBIX BBIPAOOTOK,

CTPOUTEIILCTBE COOPYKECHUM B
KPENKUX TOPHBIX NONPOaax

in the rock, and filling
these holes with
explosives which are then
detonated to fragment the
rock

bypoBsoii cTaHOK-
Jumbo

MammHa npegHasHauyeHHas Jis
OypeHHUs] CKBaXKUH Ha OTKPBITHIX,
MTOJI3EMHBIX u
reo0JIOropa3BeIoYHbIX paboTax

a drill which is capable of
drilling more than one
hole at a time and is
especially  useful in
preparation for blasting

ABTOCaMOCBAJI
KapbepHBbIN -
LoadHaulDump

['py3oBoii
YCUJICHHBIM
ONPOKUIBIBAIOIIUMCS JUTSL
pasrpysku npu ITOMOILA
T'UIPABINYECKUX LUIMHIPOB

aBTOCAMOCBal ¢
Ky30BOM,

a vehicle with a large
bucket on the front used
for transporting ore to
crushing stations and
mucking

Munepaua-Mineral

[IpocThie 100 CJIOKHBIC
IPUPOTHBIC Tena,
NPUOJIM3UTEIIBHO  OJTHOPOJIHBIE
0 XHWMHYECKOMY COCTaBy W

(bU3nYECKNM CBONCTBAM

naturally occurring
chemical compound with
a unique three
dimensional  crystalline
structure and chemical
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composition; component
or rocks

OTOuTas
pyaa(mopoaa)-Muck

OTtxaeneHHass 4YacTh IMOJIE3HOTO
HCKOTaeMOoTo(IIOPO/IbI) oT
MaccuBa OCPEJICTBOM
NPUIIOKEHUSI BHEUIHEW CHUIIBI C
OJTHOBPEMEHHBIM  JIpOOJICHUEM
ero JUiC TMepeMelIeHUus IO
TOPHBIM BbIPa0OTKaM

waste rock that has been
broken by blasting

PynHoe TeJo-
Orebody

['opHbIE [IOPOABI W
MUHEpajdbHble 00pa3oBaHUS C
coJiep KaHUEM OJIC3HBIX
KOMITOHEHTOB,
00eCITeYnBaOIINM
HKOHOMHUYECKYIO
11e71ec000pa3HOCTh ux
U3BJICUCHUS TPU COBPEMEHHOM
COCTOSIHUH TeXHUKH

a naturally occurring
concentration of minerals
that can be mined at a
profit

Pynocnyck-Ore pass

HeOonpmol I1wiomagn ce4yeHust
BEPTUKAJIbHAS WM HaKJIOHHAs
ropHas BbIpaOOTKAa WJIH YacTh
BBIPA0OTAaHHOTO MPOCTPAHCTBA,
OorpaHUYCHHAS KpETIbIO "
npeaHa3HaYCHHAs IS
nepernycka pyasl oA JeCTBUEM
COOCTBEHHOI MaccChl.

a vertical or inclined
passage that is used for
transporting ore down to
a lower level or hoist

Henux-Pillar

YacTh MOJE3HOTO HCKOIAeMOro,
HE W3BJICUCHHOE WM BPEMEHHO
HE WM3BJIEKaeMoe B TMpoIecce
pa3paboTKu

the columns of rock that
are left to support the
ceiling in room and pillar
mining

Boccraroumii-Raise

BeprukanbHass WM HaKJIOHHAs
ropHas BbIpaOOTKa, MPOBOAUMAs
10 BOCCTAHMIO 3aJICKH

a vertical or inclined
opening from one level
of a mine that is driven
toward the level above

Cxun-SKip

Cocynpl npenHa3HaYCHHbIC JIA
oabeMa [IOJIE3HOT'O
HCKOIAeMOTO 1 TTOPO/IbI

a self-dumping bucket
used in a shaft for
hoisting ore or rock

XBocrtbI-Tailings

ITonyyeHHbld B pe3yibTare
oOoraieHus MPOJIYKT, B
KOTOpPOM COJEpKaHUE LIEHHOTIO
KOMIIOHEHTA HWXE 4YeM B
UCXOIHOM Marepuaie U B

IPYTUX  TPOIYKTaX xKe
orepanuii nepepadboTKu

TEX

materials rejected from a
mill after the recoverable
valuable minerals have
been extracted
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