MHUHUCTEPCTBO BBICHIEI'O U CPEJHETI'O CIIEIIUAJIBHOT'O
OBPA30OBAHUA PECITYBJIMKHU Y3BEKUCTAH

TJIABHBIA HAYUYHO-METOJJAYECKAM EHTP MEPENOATI OTOBKH
N ITOBBIINEHUA KBAIMOUKAIIUU ITIEJAT'OT'YECKUX U
YIIPABJEHYECKHUX KA/IPOB CUCTEMBbI BBICIIET'O
OBPA30OBAHUA

OTPACJIEBOM LIEHTP NEPENOAIOTOBKHU U MMOBBIIIEHUSA
KBAVIM®OUKALINU TEJAT'OI'MYECKHUX KAIPOB ITIPHU
TAIIKEHTCKOM IN'OCYAAPCTBEHHOM TEXHUYECKOM
YHUBEPCUTETE

YYEBHO METOAWYECKMIA KOMMNNEKC

1O MOJIYJIIO

«[IEPCIIEKTHBHbIE HAIIPABJIEHUHN
PASPABOTKU MECTOPOKAEHUHA
IHOJIE3HBIX HCKOITAEMbIX»

TALIKEHT -2016



MUHUCTEPCTBO BbICHIEI'O U CPEJHEI'O CIIEIIUAJIBHOTI'O
OBPA3OBAHUSA PECIHYBJIUKU Y3BEKUCTAH
rOJIOBHOM HAYYHO-METOJUYECKUA LIEHTP IO
OPITAHMU3AIIMM TIEPENTIOATOTOBKH U NOBBIINEHUSA

KBAJIM®UKALIMY NEJATOT MUYECKHAX Y PYKOBO/ISIIINX KAJIPOB
CUCTEMBI BBICHIET'O OBPA3OBAHUS

OTPACJIEBOM IEHTP NEPENOATIOTOBKHU U
ITOBBIINEHU A KBAJIMPUKALIINUA ITEJAT'OI'MYECKHUX

KAJIPOB IIPU TAIIKEHTCKOM I'OCYJJAPCTBEHHOM
TEXHUYECKOM YHUBEPCUTETE

YYEBHO-METOJUYECKHN KOMIIJIEKC
10 MOAYJII0

«[IEPCHHEKTUBHBIE HAITPABJIEHUU PASPABOTKH
MECTOPOKAEHUUA ITOJIE3HBIX NCKOITAEMBbIX)>

Pa3zpaboraau: npod. T.I'. Akdaposn
cr.npen @.T.Xynoiidepanen

TAIIKEHT -2016

2



JlanHblii  y4eOHO-METOAMYECKHI KOMIUIEKC pa3paboTaH Ha OCHOBaHUU
y4e0HOro TIJlaHa M TPOTpaMMBI  YTBEPXKIEHHOTO TPHKa30M MMUHHCTEPCTBA
BBICIIIETO U CPEHEro CreruaibHoro ooOpaszoBanHus PecnyOnuku Y30ekuctan No
137 ot 6 anpens 2016 roxa.

Pa3paboranu: T.I'. AkOGapoB- K.T.H. JOoLEeHT Kadenpsl, «I'eoTexHonorus
MCKONAEMBIX CJIOEB U yrosnb» TI'TVY,
®.T. Xynoiibepauen-cr.npemn.kadenpsl, «['eoTexHomorus
HCKOIIAEMBIX CIIOEB U YT'OJIb)»

Peniensenr: [Momemma. Lodz University of Technology, doctor. Prof.
Bogdan Kruszynski

JlaHHblil  y4eOHO-METOAMYECKH KOMIUIEKC PEKOMEHIOBaH K W3/IaHUIO
CoBeroMm TamKeHTCKOTO TOCYJAapCTBEHHOTO TEXHUYECKOTO YHHBEPCHTETA
(mpoTtokoi Ne oT 2016 rona).




Conep:xanue

|. PaBoUast IIPOTPAMMA......ccuviiiiiieiiiieiiee ettt e stee et re e seee e 5
Il. IHTepakTUBHBIE METOIbI O0YUEHHS, UCTIOJIb3yEMBIE B MOJYIIC. ........... 11
[1l. TCOPUTUUCCKUE MATCPUAIIBL. ... .vveeneeeeenneeenneeennneeanneeeanneeennnns 15
V. MaTtepruasibl IPaKTHICCKUX 3AHATHM . ... .uvvenreenneeenneenneenneennenns 70
V. BAHK KEHCOB. . ...ttt ittt et e e, 101
V1. Tembl a1 cCaMOCTOSATEIIBHOTO OOYUCHUS. ..\ uereeennreeennnnennnnnnn 105
VI THOCCAPHIM. . ..ottt 106
AVA L1 I 107 (1) 90107 1<) 0 11 4 0) 5 S 108



. PABOYAS ITPOTPAMMA
BBEJIEHUE

IIporpamma coctaBiieHa Ha ocHOBe ykaza [1®-4732 ot 12 utons 2015 roga
[Ipesunentom PecnyOnmuku VY30ekuctan «O wMepax yIydIIeHHS CHUCTEMBbI
MEPETOITOTOBKHU ¥ TOBBIIICHUS! KBATU(PUKAIIUA PYKOBOJASAIINX M TE€IarornYeCKuX
KaJIpOB BBICIIMX YyYE€OHBIX 3aBEJCHUIN», II€Jb KOTOPOW SBIISIETCS YJIydIleHUE,
MepenoAroToBka u CyTh TpOIleCCa TOBBIMICHUS KBadu(UKAIIMM Ha OCHOBE
COBPEMEHHBIX TpeOOBaHMII, a TaK K€ MOCTaBJICHHAs 3ajjaya PEryJisipHO MOBBIIIAThH
npoeCCUOHANIBHYI0 KOMIIETEHTHOCTh MEAarorndyeckKux KaJpoB BBICHINX YUEOHBIX
3aBEJICHUM.

Pabouas mnporpamma BKIIOYAeT B ce0S H3YyYEHUE TEOPUTHUECKUX H
IPAKTUYECKUX OCHOB MEPCHEKTUBHBIX HANPABICHUN pa3paOOTKU MECTOPOXKICHUN
MOJIE3HBIX HMCKOMAE€MbIX, CpEACTBA, METOAbl, CTPYKTYpYy M OpraHu3aluio
IIPOBEJICHUSI 3aHATUN [0 TaHHOMY MOJYJIbIO UCXOJSl U3 TOPHO-TE€OJIOTHYECKUX U
ropHO-TeXHUYeCcKUuX (akrtopoB. [lnmaHupoBaH W pelieHue 3aaad Mo pa3paboTKe
MECTOPOXKACHHUH MOJE3HBIX UCKOMAEMBbIX C YYETOM MHPOBOM MPKTHKH.

eas 1 3a1aun MoayJIst

Henr m 3amauym MOAYJafl COCTOMT B HU3YUYEHHUM IIpoliecca pa3pabOTKu
MECTOPOXKJICHUN  TOJIE3HBIX  HCKOMAaeMbIX C y4YeToM 3apyOeKHOTO U
OTEUYECTBEHHOI'0 TEPEJOBOTO OMNbITa, OOHOBICHHM HEOOXOJUMBIX 3HAHUU U
TpeOOBAaHUM CHENHUATBHOCTH, OOECIEUEHUM IMeIarOrMYeCKON KOMIIETEHTHOCTH,
MacTepcTBa MEAaroroB COOTBETCTBUM C YUYE€OHBIMU IIJIJaHAMH M TMPOrpaMMaMU
JTUCLUIUIMH MPU pa3paboTKe MECTOPOKICSHUM MOJIE3HBIX HCKOTAeMBbIX.

TpeboBanus, npeabsiBjisieMble K 3HAHUAM, YMEHUSIM HABBIKAM U
KOMIIETEHIUSIM 110 MOXYJII0
Cnymarens, B mpeaenax 3anad Moxaylis «llepcrniekThBHBIE HamnpaBIECHUU
pa3pabOTKH MECTOPOKICHUM MOJIE3HBIX NCKOTAEMBIX» JTOJKEH:
3HATh:
— CYIIHOCTh OCHOBHBIX TMOHSATHM U PE3yJbTaTOB pPa3pabOTKH MECTOPOKICHUI
MOJIE3HBIX UCKOIAEMBbIX;
— OCHOBHBIE  (DOPMYJUPOBKA  TOHSATHH W PE3yJBTaTOB  pa3pabOTKU
MECTOPOKICHUH MOJIE3HBIX UCKOMAEMBbIX;
— TUAPABIMYECKUX CIIOCOOOB pa3pabOTKH POCCHITHBIX MECTOPOXKICHUM;
— OCHOBHBIE TTapaMeTPhl PYTHUKA;
— OCHOBHBIE TTapaMeTPbl BCKPHITHUS;
— XapaKTEPUCTUKY 3aI1acOB MOJIE3HBIX UCKOTIAEMBbIX;
— TEXHOJIOTHIO TTOA3€MHOM pa3pabOTKH IIACTOBBIX MECTOPOXKICHUN;
— MIOJI3EMHYIO Pa3pabOTKy PYAHBIX MECTOPOXKICHU;



YMETHh U BJIAIETh HABBIKAMM .

— YMETh BECTH pacueTd TMoKazarejed MmoTtepb U pa3zyO0okKUBaHUSA PYIbl TPH

N0OBIYE MMOJIE3HOTO UCKOIIAEMOT0;

— BECTH pacydeThl MIMypPOBOW M CKBAXWUHHOM OTOOWKH pyAbl MpU J0OBIYE
MOJIE3HOI'0 UCKONIAEMOT0;

— rpaduuecku nu300pakaTh pacnoyioKeHUE Beepa CKBaXKUH B OJIOKE;

— OMNpEaeNaTh YAEIbHBIN pacXo] B3pbIBUATOrO BEUIECTBA;

— cocTaBiaTh nacnopra bBP kak mpu mpoxojike TOPHBIX BBIPAOOTOK TakK W MpHU
N00ObIYE MOJIE3HOTO UCKOIMAEMOT0;

— BECTH pacyeThl 3apsAI0B BbIOpOCA, PhIXJIEHUS U KaMy (PJIETHBIX 3apsJI0B;

— COCTaBJISTh PacyeTa IEKTPOB3PBIBHBIX CETEH.

00J121aTH KOMIIETeHIIUAAMMU:;

— aHaJM3UPOBATh MOJYUYEHHbBIE PE3YJIbTAThI IIPU PEIICHUHN PA3HbIX 3a/1a4;

— UCIIOJB30BaTh W NIPUMEHATb  HA  NPAKTUKE  KOMIIBIOTEPHBIX WU
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

— CO3[1aBaTh IOKA3aTEJIbHBIX IPE3CHTALMN Ul JICKIUOHHBIX U INPAKTUYECKUX
3aHATHI C MPUMEHEHUEM COBPEMEHHBIX MEJAarorn4eckKux U MHPOPMALIMOHHBIX
TEXHOJIOTUH WX IPUMEHEHHS Ha IPAKTHUKE;

— CO3/1aBaTh W HUCIOJIb30BaTh 3JIEKTPOHHOW y4eOHO-METOIWYECKOW Oaszbl 1O
JAHHOMY MOZYJIIO.

— CaMOCTOSTENIbHO HCIIOJIb30BaTh TEOPETUUECKHUE U IPAKTUYECKUE 3HAHUS JIS

PexomeHnaanuu mo npoBUICHUIO M OPraHU3alui MOYJIA
[Tpu npoBeneHun 00y4YeHUs 3aIIAHUPOBAHO UCIIOJIH30BAHUE COBPEMEHHBIX
METOJIOB, IEarOrHYeCcKuX U HHHOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA:
- JIEKITUH 3aIUTAaHUPOBAHO MPOBOJUTH B (hOpMe TIPE3CHTAIUI C
MCII0JIb30BAaHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH;
— MPAKTUYECKUE 3aHIATHUS 3aIJIAHUPOBAHO MPOBOJIUTH C MIOMOILBIO
MHTEPAKTUBHBIX METOJIOB (Keic-cTtanu, « T-cxemay, «Mo3roBoi MITypM» U JIp.).

B3aumocBsa3b yueOHOro MOayJIsl ¢ APYTUMH MOAYJISAMH
ConmepxaHue MOJYJIS HEMOCPEACTBEHHO CBS3aHO C JIPYTUMHU OJIOKOB
y4e0OHOro IJIaHa U CY>KUT JJIsl pELIeHHs] BOIPOCOB BHEAPEHUS B MEarOrMUeCcKyIo
NeSATeNIbHOCTh MpOoOJIEeMaTUKU M 3a/Jad  OTpacid IMOJ3EMHOM  pa3paboTKu
MECTOPOXKICHUM TMOJIE3HBIX HCKOMAeMbIX, a TaKXKe CIYXHUT i1 OOBbEIUHEHUs
y4eOHOro Tmpolecca W TPOU3BOJACTBA IyTEM BHEAPEHUS HOBBIK TEXHUKH H
TEXHOJIOTUN JJAHHOU OTPACIIH.

PoJsib MoayJisi B cucTeMe BhICIIEr0 00pa3oBaHus
[Ipoucxonsmue KOpeHHble HW3MEHEHS B CHCTeMe OOpa3oBaHs, OCOOCHHO
HAay4YHO-TEXHMYECKOE pa3BUTHE ONpenessier posab Moxyia “llepcrniexkTrBHBIE
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HaIpaBJIeHUs] pa3pabOTKU MECTOPKICHUHN TMOJE3HBIX HCKOMAEMbIX ~ B CHUCTEME
BBICIIIETO 00Opa30BaHUS.

Opranmzarust 3GPEeKTUBHOTO W TUIOJOTBOPHOTO OOpa30BaHUS IyTEM CO3JaHUS
HOBBIX MHHOBAITMOHHBIX TEXHOJIOTHI OO0yUYEHUS NUCIMIUIMNH HATIPABICHUS MOIYJIS
“IlepcrieKTUBHBIE  HAIPABJICHUS pa3pabOTKH  MECTOPKIEHUN  TOJE3HBIX
WCKOTIaeMbIX~ WM WX MPUMEHCHHS B CHCTEME OOpa30BaHHUS TOMOTAET CHCTEMHO
YBEIUYHTHh KadecTBO oOpa3zoBaHus. OTACIbHOC BHHUMAaHHE OOOCHOBBIBACTCS
dbopMHpOBaHWEM 3HAHWH, YMEHHUHW W HABBIKOB MPUMEHEHUS COBPEMEHHBIX
MHOOPMAIIMOHHBIX TEXHOJIOTHMI M MENarori4ecKux MpPOrpaMMHBIX CPEJCTB,
UH()OPMAITMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJOTUA B  Mpolecce  ydeOHo-
BOCITUTATEIHHON JIEATEILHOCTH.

PacnpenesieHue 4acoB 0 MOAYJIIO
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CyIIHOCTh OTKPBITHIX TOPHBIX padOT | 6 |4 4 5
MEXaHUYECKHE CITOCOOBI I00BIUU
Pa3paboTka poCCHITHBIX MECTOPOKICHH. 4 |4 4
MeTton1 cpaBHEHUS U pE3IOMe
OcHOBHBIE TApaMETPhI PyTHUKA U OCHOBHBIE 4 |4 4
napameTpbl BCKPHITHUS
Texnonmorus nmo3eMHON pa3pabOTKH 5 |9 9
IIJJACTOBBIX MECTOPOKIACHUN
[TonzemHas pazpaboTka pyaHBIX 4 |2 5 2
MECTOPOKICHUN
Pacuer nokasareinei norepp u 4 |1 4
pa3yO00KuBaHUS PYIbI .
[Tpoutecchl ouncTHOM BhieMKH.PacueT 4 |4 4
O0TOOWKU PYIBIL.
B3preiBHBIC paOOTHI TIPU MPOBEICHUN TOPHBIX
4 |4 4
BbIpaOoToK. [Tacnopt bBP.
Pacder »1eKTpOB3pBIBHBIX CETEH TpHU
HCIIOJIb30BAaHUM KOHJICHCATOPTOPHBIX 4 |4 4
B3PBIBHBIX MAIIMHOK
10 Pacuet 3apsiloB  BBIOpOCA, PBIXJCHUS W 4 |4 4
Kamydiera




16 N3ydeHnne TeXHOJIOTUU TPOBEAECHUS TOPHBIX 5 |9 9
BBIPAOOTOK HA MaKeTax.
N3ydenune TeXHOJIOTUHU BBITTOJTHEHEHUS
17 | o4MCTHBIX pabOT HA MAKETaX CUCTEM 2 |2 2
pa3paboToK.
Beero 44 |40 | 16 [20| | 4 |4
ConepxxaHusi TeOpeTHYECCKUX 3aHATHIA
1-Ttema: CymHOCTb OTKPBITHIX FTOPHBIX PA00T U MeXaHUYeCKHE CIOCOObI
A00bIYHU
Xapaktep W MacmTabbl 3amad. [lmaHupoBaHWE WHBEHTApU3aALUU WU
MIPOCKTUPOBAHUS

O6opynoBanne u cucTeMbl otOopa. PekynprmBamus 3emenb. Pacmmpenue
3auncTku. Kiraccudukanmst MetofgoB. OTKpBITBIE TOpHBIC paOoThl. OTKpBITas
paspabotka oOsmmoBouyHoro kamus. Ilomzemuas rasudukamms. CkBaXKUHHas
100bI4a

2-Ttema: Pa3paGoTka pocChIMHbIX MeCTOPO:KIeHuil. MeTo cpaBHeHUs U

pesome
Knaccudpuxanuss meromoB. ['mapaBnuueckuid  cmoco0  pa3paboTKu
POCCBIITHBIX MECTOPOKICHUN. PazpaboTka pOCCHITTHBIX MECTOPOKICHUN

nparamu.  CkBaxkuHHasi 100bua. BeimenaunBanue. Croco0 mepenpocMoTpa.
[TocnenoBaTenbHOCTh Pa3BUTHS.

3-Tema: OCHOBHBIE MapaMeTpbl pyaHuKka. OCHOBHbIE MapaMeTpPbI
BCKPBITHS

XapakTepuCTUKa 3amacoB IIOJIE3HBIX HCKomaembiX. [Ipons3BojcTBeHHAs
MOIIHOCTh pyaHuka. Cpok cymiecTBoBaHus pyaHuka. [lotepu mone3Horo
uckonaemMoro. O0muil mopsaI0K pazpabOTKU MECTOPOKIeHHs. Pa3Mephl 11axTHOTro
noJisi. BeicoTa aTaxka. CTyneHH BCKPBITUS U UX MTapaMETPHI.

4-tema: TexHos0rus nNoA3eMHOM pa3padoTKHU MJIACTOBBIX MECTOPOKIACHU I

['opHO-reosornueckas XapaKTEpUCTUKA  YTOJBbHBIX  MECTOPOKICHUM.
Knaccudukanus 3amacoB yrieil. [Ipou3BoacTBeHHass MOITHOCTh IIAXThl U CPOK
ciaykObl.  [Ipomecchl  OYMCTHOM  BBIEMKHM TpHU  pa3pabOTKe  YroJIbHBIX
MECTOPOKICHHUM.

5-tema: Iloa3emHasi pa3padoTKa pyJIHbIX MeCTOPOKIEHUI
Knaccudukanusa cucrem pa3paboTku mpu moa3zeMHOi paspadotke MITH.
BBonnubie ceaenus. [lpunastas knaccudukamms CUCTEM pa3pabOTKH.




ConepkaHue NPpaAaKTHYECKUX 3aHATHI

1l-npakTHYeckoe 3aHATHE:
Pacuer nmokasareJieid moreps U pasy00:KUBaHUsA PYABI .
Pacuer mnoxazareneit mortepb. Pacuer moxkaszatenedt pasyOoKuBaHUS.
[ToTepu o metamny. [lorepu no pyne.

2-npaKTHYecKoe 3aHsITHE:
IIpoueccol ouncTHOI BhieMKH. PacyeT 0TO0MKH pyabl.
Pacuer  napamerpoB  mmypoBoii  orOoiiku.Pacuer  mapamerpoB
CKBaXXMHHOU 0TOOMKHN.Onpenenenue uyuciaa wmnypoB. OnpeneneHue riayOUHBI
mnypa. OnpezaeneHue yaelabHOro pacxoia B3pbIBUaTOr0 BEIIECTBA.

3-nmpaKTHYecKoe 3aHsITHE:
B3pbiBHBIC pa00THI IPH NPOBEAeHUH FOPHBIX BbipadoTok. [lacmopr BBP
[Topsanok cocrasinenuss nacnopra bBP. IIpuHubinel cocraBinenus nacrnopra
BbBP. Pacuet npoueccoB npu cocraBienuu nacriopra bBP.

A-npakTHYecKasi 3aHSATHA
Pacyer 3/1eKTPOB3PBIBHBLIX CceTell MPU HCHOJIb30BAHMU KOHIEHCATOPHBIX
B3PBIBHBIX MAIIMHOK
[TocnenoBarenpbHOE  COEMMHEHHE  AJIEKTpoAeToHaTopoB. I[lapamiensHoe
COCIIMHCHHE AJIEKTPOIETOHATOPOB.

S-TpaKTHYecKasi 3aHATHSI
Pacuer 3apsaioB BbIOpOCa, PpBIXJICHUSA M Kamyduiera
Pacuer 3apsimoB BwIOpoca. PacueT 3apsamoB psixieHus. Pacuer 3apsijios
kamydreTa 3apsaabl.

Conep:xanne Bble3IHbIX 3aHATHI

Broie3gnoe 3ansitue -1. U3yyeHnne TeXHOJIOTMU NPOBEAEHUS TOPHBIX BHIPA0OTOK
HA MaKeTax
@DopMBbI MOMEPEUYHOTI0 CEUYECHUsI TOPHBIX BbIpaOOTOK. CriocoObl MpoBeIeHUS
TOPHBIX BbIPaOOTOK. OrmpeseneHne IIOMAAN TOMEPECHOTO CEYEHHUS] TOPHBIX
BbIPaOOTOK. Marepuanbl KperuieHus TOPHBIX BbhIpaboToK. IIpoBerpuBanme mpu
MIPOBEICHUH TOPHBIX BBIPAOOTOK.

Bolie3aHoe 3aHsTHE -2. U3yYeHHe TeXHOJIOTHH BbINMOJTHEHEHHSI OUHCTHBIX
padoT HA MaKeTax CHCTeM Pa3padoToK.

CnocoObl  MOArOTOBKM  OpH  MOA3EMHOM  pa3paboTKe  PYJHBIX
MecTopoxkaAeHU. TeXHONOruss M KOMIUIEKCHAash MEXEHHU3allds OYUCTHBIX padorT.
Crioc 00bI OTOOMKM MOJE3HOTO McKomaeMoro. Beimyck pynbl. JlocTaBka pyzbl.



VYmpaBieHue ropHbIM JaBieHUEM. 3akiiajKka OYUTHOTO MpocTpancTBa. Kpemienue.
OO6pymenune Haseraromux mopo . Crmocodbl TPAHCTIOPTUPOBKU TOPHBIX TTOPOI.

®opma 00yveHust
dopma 00yueHHUs] OTpakaeT TaKvMe BHEIIHHE CTOPOHBI y4eOHOTro MmpoIiiecca,
KaKk Croco0 ero CyIIeCTBOBaHUS: MOPAJOK W PEXKHM; CHOCOO OpraHM3aIuH
oOyueHUs: JIEKIUs, CEMHHAp, CAMOCTOSATEIbHAsI paboTa U JIp; Coco0 opraHu3aluu
COBMECTHOM JIEATEIbHOCTH OOy4YarIero u oO0ydJarouuxcs: (QpoHTalbHAas,
KOJUIEKTUBHAS, TPYIIIOBas, WHIUBUyJIbHAS.
[Ipu oOydeHus: BakKHBIM SABJISETCS BBIOOp (POPMBI OpraHu3zanuu  y4eOHOM
NESATENTHHOCTH YYACTHUKOB:

eKomnekTnBHAasE — KOJUJICKTUBHOE, COBMECTHOE BBIMIOJIHEHUE OOIIEero
y4e0HOTO0 3a/laHusl BCEMU CTYACHTaMU. XapaKTep MOJYyUYEeHHOTO pe3ysbTaTa: UTOT
KOJUIEKTUBHOTO TBOPYECTBA.

o [ pynmoBasi — COBMECTHOE BBITIOJTHEHUE €IUHOTO 33JIaHUS B MAJIBIX TPYyIITIaXx.
XapakTep MOJyIeHHOTO pe3yiIbTaTa: UTOT TPYIIIOBOTO COTPYIHUYECTBA HA OCHOBE
BKJIaJ1a KaXKJI0TO.

e lnauBuaAyanbHass — WHAMBUAYAIbHOE BBHIMOJTHEHHE YYEOHOTO 3aJaHMA.
XapakTep TMOJYyYEHHOTO pe3yibTara: WTOT WHAWBHAYAIbHOTO TBOPYECTBA.
OOBIYHO MIPEIIECTBYET IPYMIOBOM padoTe.

Kpurtepuu ouneHkn

Ne | Kpurepun oneHku bana MaxkcuMasbHbIi 0211
g | Reitc 1.5 Gana

CamocTrosTenbrHas 2,5
2 1.0 6amia

pabora
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Il. AHTEPAKTUBHBIE METO/Ibl OBYUEHUSA, UCITIOJIB3YEMBIE B

MOIVJIE
Texnuka «T-cxema»

«T-cxema» - yHuBepcaibHbIN ITpaduyecKuil opranaisep s 3alUCH IBOMHBIX (Ja/HET,
3a/TIPOTUB) WJIM CPAaBHEHUS 2-X aCIEKTOB OJHOW KOHIENHK/ HHPOPMAIIH. DTO
CpaBHUTENbHAs TabmuIa. Pa3BUBaeT HaBBIKM KPUTHYECKOTO MBIIUIeHUS. [IpruMenseTcs
B 3aKJIFOUMTENIBHOM JIEKIIMU/TIO 3aBEPIICHUIO0 TEMAaTHUYEeCKON

IIpumenenus TexHuka «T-cxema» B yueOHbIN Npouecce

3aganusa: Ol'[peIleJ'll/ITL JIOCTOMHCTBO U HEJJOCTATKH OCHOBHBIX mapamerpoB
BCKPBLITHA U 3aII0JTHUT Taﬁ.]muy

BepTI/IKaJILHl)IMI/I CTBOJIaMH

JOCTOUHCTBA

HEAO0CTAaTKHU

HakJ0HHBIMH CTBOJIAMH

JOCTONMHCTBA

HEAO0CTATKH

KoMO0uHUpPOBaHHBIM CIIOCOOOM

JOCTONMHCTBA

HEAO0CTATKH
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Taoauuma SWOT-ananu3za

SWOT naumeHoBaHME IPOUCXOIUT OT HAYaJIbHBIX OYKB CIEIYIOIUX aHIITUHCKUX CIIOB:
Strengths - cuibHBIE CTOPOHPHI, PEIIoNaracT HATNYUE BHYTPEHHHX PECYPCOB;
Weakness - ciabbie CTOPOHBI WITH HAIMYHE BHYTPSHHUX POOIeM

Opportunities - BO3MOXXHOCTH HAJTMYHE BO3MOXXHOCTEH JUISl PA3BUTHSI TPEATIPHUSTHSI

Threats - yrpo3sl, yrpo3sl OT BHEIIHEH CPebl

HpI/IMeHeHI/ISI METO0JAa HA 3aHATHA

CuiibHBIE CTOPOHBI OTKPBITOTO CIIOCO0a
pa3pabOTK OOIMIIOBOHHOTO KAMHS

Cnalble CTOPOHBI OTKPBHITOTO criocoba
pa3paboTKu OOIMIIOBOHHOTO KAMHSI

Bo03MOXXHOCTH OTKPBITOTO criocoda
pa3paboTKH OOJUIIOBOHHOT'O KAMHS

O | =

VYrpo3bl OTKPBITOro criocoda pa3padboTKu
OOJIMITOBOHHOI'O KaMHS

Keiic-cTtaau

«Keiic-ctagm» (Case-study) — 3To cucrema 00ydeHHsI, OCHOBBIBAIOIIASsICS HA aHAIIU3E,
pemieHMH M OOCYXKIEHUM  pEalbHbIX M  CMOJEIUPOBAHHBIX  (BBIMBIIIJICHHBIX)
cuTyanmidi. Meton «KeWc-cTaam» HMHTETpUPYeT B ce0e TEXHOJOTUH Pa3BHUBAIOIIETO
oOyuyeHMs, BKJIIOYas MpPOLENypbl WHAMBUIYalIbHOTO, TIPYNIOBOIO U KOJUIEKTHBHOTO
pa3BUTHA, U POPMUPOBAHUS PA3TUYHBIX THYHOCTHBIX Ka4eCTB 00yJaeMbIX.

ITon MeTooM «keic-cTanny MOHUMAETCs aKTUBHBINA METO/l 00y4eHHs], OCHOBAHHBINA Ha
OpraHu3aliil  TpernojaBaTeieM B  Ipymne oOydyarommxcst OOCYXICHHS — 3alaHMUs,
IPEICTaBIAIOIIEr0 Cco00M oOmMcaHWe KOHKPETHOW CHUTyallMd C SIBHOW WM CKPBITOM
po0sIeMOii.

Kelic-cranu (0T aHri. cioBa Case€ — peaJbHas CUTyalus)) — METOJ] KOHKPETHBIX
peaNbHBIX CUTYALUM.

CyuHocTh Kelc-cTau — M3ydyeHHe OOIIMX 3aKOHOMEPHOCTEH Ha IMpHUMepe aHajau3a
KOHKPETHBIX CIIy4aeB.




HpHMeHeHHﬂ METOJdAa HA 3aHATUSA

Tema: [IpoGnembl TpaHCIIOPTUPOBKU TOPHOM Macchl MpuU pa3padboTKe
yIIyOJISIOIINXCS KabePOB

Hean: Boi6op 3¢ppexTrBHOrO BapranTa TpaHCIIOPTUPOBKU TOPHOM Macchl U3
HIKHUX TOPU30HTOB KabepOB

3agaua: M3yueHue BUJOB U CIICOOOB TPAHCIIOPTUPOBKHU TOPHOM MacChl Ha
Kapbepax. CpaBHEHHE TOCTOMHCTB U HETOCTATKOB BAPUAHTOB TPAHCIIOPTUPOBKHUB
KOHKPETHBIX YCJIOBUSAX UCXOs U3 TOPHO-T€OJIOTHUYECKUX XapaAKTEPUCTUK
MECTOPOXACHHUS U BbIOOpP ONTUMAJIBLHOTO BapHAHTA TPAHCIIOPTUPOBKU TOPHOM
MAaccChl.

Pe3yabTaTHBHOCTH 00y4eHHMs: YYaCTHMKH MMEIOT IIPEICTABICHHE O CIIOCO0ax:
® TPaHCIIOPTUPOBKM FOPHOM Macchl Ha KpbEpax U O JOCTOMHCTBAX U
HEJO0CTAaTKaX BUJIOB TPAHCIOPTUPOBKHU.
® Hay4arcs IPEMEHAT B KOHKPETHBIX yCIOBUAX IPUMEHATH BUJ
TPAHCIIOPTUPOBKH MCXOS U3 TOPHO I€OJIOTUYECKUX YCIOBHIA.
Kpurepuu ycnemsocTu:

® [IOHMMaHKE HEOOXOTUMOCTH COBEPIIICHCTBOBAHUS BHUA TPAHCTIOPTHPOBKU
npu pa3paboTKe KabepoB;

® COCBTaBJIIOTCS Pa3HbIE BAPUAHTHI TPAHCIIOPTUPOBKU TOPHOU MaCChl U UX
HKOHOMUYECKAs LEeTEeCO00Pa3HOCTh;

e BBIOBIpaeTCs Hanboee MPUEMIIEMBIN BapUaHT TPAHCTIOPTUPOBKU TOPHOU
MAacCCBlI;

KuroueBast uaesi: BbiOop onvMaibHOr0 BapUaHTa TPAHCIOPTUPOBKHU MTPU
pa3paboTKe YIIIyIOJSIOIUXCS KApbEePOB C LIEJbI0 CHUKEHUS CE0ETOUMOCTH
OOBIYH MOJIE3HOTO UCKOMAEMOI'0 UCXO/I1 U3 MUPOBOTO ONbITA TPUMEHEHUS BUIOB
TPAHCIIOPTUPOBKH.

Pecypcsl, MaTepuaJibl, o0opyaoBanne: Onumyapt, MapKephl, CTUKEDPBIL,
IIPOEKTOP U MPE3ECHTALMOHHBIN MaTepHall.

Keiic: Pa3paboTka MeECTOpOXJACHUN TOJIE3HBIX HCKOMAEMbIX OTKPBITHIM
CIIOCOOOM € Ka)IOM TO/IOM CTaHOBHUTCS TpyaHee. [IoToMy 4To ¢ KaKIoM roioM
ropHble pPabOThI TPHUACTCS BECTH Ha NIyOOKHMX Top3oHTax. C yBeIMYeHUEM
IyOUHBI KapbhepoB TMOSIBISIETCS MpoOiieMa TPOBETPUBAHUS Kapbepa W JOPOTO
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00XOAMUTCS TPAHCIIOPTUPOBKA TOPHOI Macchl. CB3sI13U € 3TUM BO3HHUKAET BOPIIOPOC
BHEJPEHUS HKOHOMHYECKH 3(PPEKTUBHOTO BbIJA TPAHCIOPTUPOBKU TOHHOMU
Mmacchl.Be16op cnocoba TpaHCIOPTUPOBKM TOPHOM Macchl Ha Kapbepax OJIKHO
BBIOMpATCA UCXOJ U3 MUPOBOTO OIBITa MPUMEHSEMBIX Ha 3apyOEKHBIX KPYITHBIX
Kapbepax.IKOHOMUYECKOE COCIIOCTABIEHUE Pa3HbIX BAPUAHTOB TAPHCIOPTUPOBKHU
JaeT BO3MOXKHOCTh  BbIOMparh HauOosiee ONTUMaJbHBI  BapHaHT MpHU
TPAHCHOPTUPOBKE TOPHOM MacChl C LEIbI0 CHWXKEHHS JOOBIYM MOJIE3HOTO
HCKOIAaeMOro € OJHOBPEMEHHOM 00ecrHeueHHWEM 30pPOBBIX YCIOBUW Tpyda s
rOpHOpaObOYMX  MyTE€M  COKpAllllleHUs  MOMaJaHusi  BBIXJIONHBIX  Ta3oB
BBIJICJISIOIINXCS U3 TPAHCIIOPTHBIX CPENICTB.
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HHI.TEOPETUYECKUE MATEPUAJIbI

1-Ttema: CymHOCTb OTKPBITHIX TOPHBIX PA0OT U MeXaHUYeCKHe
CIoco0bI 100bIYH
Ilnan:
1. XapaxTep u MacmTaObl 3a/1a4
2.11irarnpoBaHye HMHBEHTAPU3AIMH U TIPOCKTUPOBAHHUS
3.000pynoBaHUE M CHCTEMBI OTOOpa
4 Knaccudukarys MeTo10B
5.OTKpBIThIE TOPHBIE PAOOTHI
6.0TKpBITas pazpaboTKa OOJIMIIOBOYHOTO KaMHS
7.1lonzemHast ra3udukams
8. CkBaxuHHas q00ObIYa

Kniwueevie cnosea u pazvi: cxeadxcuna, noozemHas eaugukayus,
001UY0BOYHBIE KAMHU, Opazd, Opaziat, Mexionama, 9KCKagamop, ademocamocedl,
PVOHUK, 20pHblIL 0mMB00,pYOHUYHOE NOojle, pasmepvl UIAXHO20 NOis, Kapwep,
noJe3noe ucKkonaemoe

1.1 Xapakrtep 1 macmTadbl 3a1a4

BOABIIMHCTBO OTKPHITHIX CIIOCOOOB JOOBIYM MO CBOEH MPUPOJIE SBISIOTCS
KpyITHOMACIITa0OHBIMHU (MJIM MacCOBOE MPOM3BOJICTBO). MacmTtabHOCTh U 00beM
T0OBIBAEMBIX TOPHBIX IMMOPOJT OTKPBITHIM CIIOCOOOM MPOCTO OIISTOMIISIFOT.

OtanuutenbHOl  0coOeHHOCTRIO J00buM B CoeamHeHHbIX IllTaTax
AMEpUKH B TOM 4YTO OHM B IIECTh pa3 Oonble pyabl, yriasd U kamHs (85%)
T0OBIBAIOT Ha OTKPBITBHIX paboTax MO CpaBHEHHUIO ¢ Moa3eMHBIMH. IlepepaboTka
TOPHOM Macchl JOOBIBAEMON OTKPBITHIM M TTO3EMHBIM CITOCOOOM 00pabaThIBaeTCs
1 o0oramaercs Ha MOBEPXHOCTHBIX CTAITMOHAPHBIX MPEITPUATHSIX.

Cpenu QakTopoB B pa3BUTHM TOPHOTO Jefla W JOOBIYM IOJE3HBIX
MCKOMAEMBbIX OTHOCATCS: KJIMMAaT, TJIyOMHa pa3paboTkH, (U3UKO-MEXaHHUYECKUE
CBOMCTBa pa3padaThIBaeMbIX TOPHBIX 1MOPoJ1. CeroaHs, B CYpOBbIX KIMMAaTHYECKUX
YCIOBHSIX, Ha OOJIBIIMX BBICOTAX YCHENIHO JKCILTyaTHUPYIOTCS  Kapbephl.
Co3manHasi TOpHas TEXHUKA aJanNTUPOBaHHAS JJis PaOdOThl B 3THX YCIOBHUSX.
Cpeau mpUpOIHBIX U TEOJOTUYECKUX (HaKTOpPOB, penbeda MECTHOCTH, TITyOUHBI U
MIPOCTPAHCTBEHHBIX XAPAKTEPUCTUK MECTOPOXKIACHUS, HAJTUYHE BOJBI SIBISIFOTCS
BOXHBIMU TIPU OTKPBITON pa3padOTKe MOJIe3HBIX HcKomaeMbix. Cpenu (pakTopos
OKpYKaroIel cpepl, 0€3yCI0BHO, TPeOOBaHUS K PEKYIbTUBALIMH, IIPEXK/IE BCErO B
OTKPBITBIX TOPHBIX paborax. OTMedasi maru B MOCIEIOBATEILHOCTH Pa3paOdO0TKH
MECTOPOXKICHUS, €CTh TPH YCIOBUS , KOTOPBIE SBIISIOTCS BaKHBIMU TSI OTKPBITBIX
ropusix pabor.

Tpu BaxxHbIX (pakTOpa MpU pazpadoTKe:

L Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 150-152 p
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1. Hannuue nana pexyJIbTHBAIIMU 3€MeENIb B paMKaX 3asBIECHUS 00 AKOJIOTHYECKUX
MOCJIEACTBUSAX.

2.ITonoxeHre BEpXHETO CJIOS TTOYBBI OTBAJIOB M OTXOJIOB CBAJIKU.

3. HeobxoauMocTh TPOBEACHUS BCKPBIIIHBIX PabOT I MOJYYSHHUS JOCTyHa K
JIETIO3UTY (TTOJIe3HOMY HCKOIIaeMOMY).

Kak mpaBuio, Bce oOcCTajgbHbIE OMNpeeeHbIe Iard JOJKHBI OBITh
OCYUIECTBJIEHBI, TOXE, HO OTH TpU TpeOYIOT 0co00ro BHUMAHUA NIPH
MJIaHUPOBAHUM 3aJ1au pa3BuTHA. B kaduecTBe npumepa Ha puc.l nzobpaxeHa cxema
IUTAHUPOBAHUST  JUISI  TUIOTETUYECKOM  TMOBEPXHOCTH  PYJHOTO  Kapbepa,
npeaHasHadeHHbie s mpou3BojicTBa 20000 ToHH/CYTKH. | ATaAI-MMOMCK MPOXOIUT
oKoJI0 2,5 5er, u 3Tanm 2 pa3Bellka U TEXHUKO-DKOHOMHUYECKOE 0OOCHOBAHUE,
OpOXOaUT Tmopsiaka 5,5 ner. 3 aram-pa3Butue, TpeOyer, Oosnee 3 ner, ¢
JIOTIOJIHUTENIBHBIM TOJIOM MPOU3BOACTBA JIJIsl IOCTUKEHHS MTPOEKTHOW MOIIIHOCTH.
Oo1wee 3aTpayeHHOe BpeMsi-12 et (oJ3eMHOMY PYJIHUKY OOBIYHO TpeOyercs He
MEHEe OJHOTrO-ABYX JIET U OOJIbIIIe).

PexyabTHBanus 3eMeJib

OenepanbHbiM - opraHom  ympasienuss CILIA  TpeOyroT urto 3emiu
BBIJICJICHHBIE [IJI1 TOPHBIX PabOT W HapyILICHHbIE B pe3yJibTaTe UX MPOBEACHUS
JOJIKHBI OBITh BOCCTAHOBJICHBI B JIy4dIlleM COCTOSIHUU 4eM Obutd. Ilo cyTu, 3akoH
peaycMaTpuBaeT, YTO €CJIM 3€MEJIbHBIM YYacTOK HE MOXET OBITh YCHEIIHO
OCBOOOXKJIEH, OH HE MOXET OBbITh BBIJICJICH 3aKazuuky. Bo Bpemsi pa3paboTku
MECTOPOXKACHHUS, JICNAI0TCS TIEPBBIC 1IArd, YTOOBI TapaHTUPOBATh, YTO KOMIAHUS
CIIOCOOHA OCYIIECTBIISATh ATH paOOTHI MO PEKYJIHTUBAIIMN B TIOJHOM oObeme. [l
MOJIYYCHUS pa3pelieHus Ha ToObIYy, KOMITAaHHSI IOJDKHA 00J1a1aTh CPEeICTBAMU JIJIst
MOKPBITHS CTOMMOCTH MEJIHOPATUBHBIX padoT, oT 10000 $3a akp. ITomokeHus
3aKOHA, KOTOpHIE OCOOCHHO TPUMEHHMBI K TIOBEPXHOCTH YTONBHBIX IIIAXT,
CUMTAIOTCS JKECTKUMU. BOCCTaHOBIIEHHE BBIICIISIEMOTO KOHTYpa 3€MeJib BO BpeMsi
U T1ociie J00bIYM  SBISAETCS OCOOEHHO O00s3aTeIbHBIM TpeOOBaHUEM, YTO
npeaycMaTpuBaeT TIIATEILHOTO MJIaHUPOBAHHUE, re0/Ie3NYECKUX u
Kaprorpagpuyeckux paboT TMmpu  cTpouTeNnbcTBe  pyaHuka.  CoxpaHeHue
MOBEPXHOCTHOTO JpeHaXka MOKET MOTPeOOBaTh NEPECEICHHs TOTOKA BOJ] B HOBBIE
pycia. Heobxoaumo coOXpaHAT AUKYI0 MPUPOAY, U OOECIEYUTh MPUEMIIEMYIO
cpelly oOMTaHus JUIsl MITHII, TaK M KUBOTHBIX /IO Hayaja CpoKa CIyKObl pyaHHUKA.
Hakonen, apxeonornyeckue mamMsTHHUKWA, U3BECTHBIE WJIM HA OTKPBITOM BO3yXe€,
JOJDKHBI OBITH 3alUIIEHBI. 3arachl IJI0JOPOJHOTO CJIOSI TOYBBI M pa3MEIleHUE
OTXOJIOB.

Bo Bpemsi moJAroToBKM KaphepHOTO TMOJISI K pa3pabOTKe IOKEH ObITh
yJIAJIEH BEPXHUM TUIOAOPOJHBIA CJIOW MOYBBI M CKJIQAUPOBAH HA CIECIUAIbHBIN
orBaji. OTaenbHBIE 30HBI IPEAYCMOTPEHBI I MOUBBI, TPYHTA, CKaJIbHBIX MOPO/I,
HU3KOCOPTHOM WJIM MOTEHIIMATBHBIX PYABl B XBOCTOB OT OOOTAIICHUSI TOJIE3HBIX

HUCKOMAaeMbIX.2

2 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 154-155 p
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Pacmmpenue 3a4ucTKH

['eomeTpusi MOJE3HBIX MCKOIMAEMBIX M BCKPBIIIHBIX IOPOJ BMECTE C
IJIAHOBOM IPOM3BOJIUTEIBHOCTHIO ITAXThl BO MHOTOM ONPEACIISIOT KOJWYECTBO
JIOTIOJTHUTEIPHO 3aYUCTKH, YTO J0JDKHO ObITh caenano (Pfleider, 1973a). OGiee
IIPaBHIIO Pa3pabOTKH MECTOPOXKICHUS SIBISCTCS OTPAaHHUCHHE ITOATOTOBUTEIBHOM
NEATENHPHOCTH K MUHUMYMY, YTOOBI HE yCYTyOWTh MpoOJeMy NEHEKHBIH MOTOK.
TeM He MeHee, HEKOTOphIC TMPEABAPUTEIIBHBIC 3aYUCTKH SIBIISICTCS aOCOJIIOTHOU
HEOOXOJMMOCTBIO, CYMMBI II0 YCMOTPCHHIO ympaBiieHus. OJIHO TIPaBUIIO
omnepanuii. - noanepxkanue B 30-gHEBHOro 3amaca pyabl. JocTyneH. Emie omHo
cooOpakeHHEe 3aKiro4yaeTcs B ydeTe kimmarta. OueHb XOJOJHAsS WM JKapKas
II0r0/Ia MOXKET CIIOCOOCTBOBATh 3aYMCTKH B JIETHUE MECSIIBI, KOTIa 3€MJIS OTTAcT.
KpymHble ropHOMO0OBIBAIONIME KOMIAHWKA OOBIYHO TIPEANOYNUTAIOT 3aHUMAThCS
caMH BCKPBIIIHBIMH PabOTaMH, a MaJCHbKHE KOMIIAHMH IPUBIICKAIOT IS JTHX
neael MoApsIHbIE opraHu3anuu. PaboTa MOApSIUYMKOB dYalle JOpOKe, HO OHHU
pabortator ObicTpee ¥  M30ABISIOT TOPHOMOOBIBAIONIIYIO  KOMITAHHIO  OT
MPUOOPETEHUS CTICITUATHM3UPOBAHHOTO 000Dy T0BAHHSI.

1.2 llnannpoBaHue MHBEHTAPU3AIUM U MPOEKTHPOBAHUS

OCHOBHOIl MH)KEHEpHOHN 3a7aueil B CTPOMUTENHCTBE IMOBEPXHOCTH - B
iaHupoBanue kapbepa. CymiectByeT Tpu, (aktopa (ComepOepr u Paymi. 1968;
ATKHHCOH,1983).

1. Tlpuponnbie U reosoruueckre (HaKTOPhI : TEOJOTUYECKHUE YCIOBUS, TUIIBI PY/I,
TUAPOJIOTHYECKUE YCIOBUS, pelbed W METAUIyprUYeCKHX XapaKTePUCTHK.
2. DxoHOMHYECKHE (PAKTOPHI: PYIbl, TOHHAXK PYIbl, KOI(DPUIUEHT BCKPHIIIH,
BBIKJIIOUEHUSI OMEpPAIlMOHHOW paHra 3aTpaT, WHBECTUIMOHHBIX PacXoJiOB,
KemaeMoW mOpuObLIM, O0BEMOB TPOJIa)K M PHIHOYHOW  CHUTYalUU. 3.
Texnonoruyeckue (HakTopbl: OOOPYJIOBAaHHME: CKJIOH Kapbepa, BBICOTA YCTYIIA,
JI0pora, Kjacc, COOCTBEHHOCTh JIMHUU U MPEJIEIbl IMbl. XOTs OOJbIIIOEC 3HAUYCHUE
npUaaeTcs onpeeeHno KoneuHoi riyounsl npeaen HIADII npu npekpamienun
no0bru MaTtucon (1982) mpaBuiibHO NOAYEPKMBAET BAXKHOE 3HAUYCHHE TAKKE
dbopMHpOBaHU ONTUMAIBHON MOCIEI0BATEIIbHOCTH J100BIYM U TIPOU3BOJICTBA IO
rpaduky B TeueHUE KU3HU PyJHHUKA. B 3TON CBSI3M MEPEUUCISIOTCS CIEeAyIoIIne
1EJIN KaphEePHOTO MJIAHUPOBAHUS C TOYKU 3PEHUS 11eTIeCO00Pa3HOCTH:

1. CebGecTonmocTh MPOAYKIHMH 3a (YHT (KT) METaia SBISETCS MUHUMAIbHBIM.
2.Ilonnepxkanne paboTOCTIOCOOHOCTH.

3. MHcnonb3oBaHue pe3epBOB CPEACTB, YTOOBI MPOTUBOCTOSTH IMPOCUYETaAM
reoJIOrMYEeCKON pa3BeAKU OT HEJOCTATOUHOCTH JJTAHHBIX.

4. Kak MOXHO JOJbIIE OTCPOUYUTH TPEOOBAHUS 3aUUCTKH 0€3 MPUBSZKU
o0opyoBaHusl, paboUe CUITBI, WU TIPOU3BOICTBEHHBIN IJIAH.

5.CretoBaTh JIOTHYHBIM U JOCTHKUMBIM TpaQuKOM IMycka (Ha 00ydeHue, 3aKyTIKy
o0oOpy/noBaHuUsl U pa3BepThiBaHUE, JIOrMCTUKa, U JIp.) YTO CBOJUT K MUHUMYMY
PHUCK 3aJIEP>KKU B TOJIOKUTEIbHBIN JEHEKHBIN MOTOK.
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1.3 ObopynoBanue u cucteMbl 0TOOpa

OO0mme TPUHIMIBI BEIOOpPa 00OPYAOBAaHHS W TPOEKTHPOBAHUS CUCTEMBI
OBLTM YCTAHOBJICHBI JJIS OTICPAIIMOHHBIX YCIOBUAX OTKPBITBIX TOPHBIX PadO0T. ITO
HE YIUBUTEIIBHO, YTO BHIOOP 00OpPYIOBaHUS « IMOYTH CHHOHMMHYCH C yKa3aHUEM
METO/Ia 3aYUCTKH, TOTOMY 4TO 00paboTKa MaTEpPHUAaIOB JICKUT B OCHOBE OTKPBHITON
pa3pabOTKK MECTOPOKACHUIN MOJIE3HBIX HMCKoMaeMbIX. [Ipu BEIOOpE KOHKPETHOIO
METOJla 3a4YUCTKH W COOTBETCTBYIOIIETO0 OOOpYAOBaHWs, KOHEUHOH IEJIbI0
SBIIETCS yJlaJeHUe MaTepuaia (OTXOJ0B, BCKPBIIIHBIX MOPOA) MPU HAUMEHBIINX
3arparax (Pfteid e p , 1973a). YuactBytoT MHOTHE (haKTOPBI, U3 KOTOPBIX pa3Mep
PYAHOTO Tejia, pachpeiesieHne IEHHOCTEH B JIEMO3UT U KOHCOJWAAIMH U
YIUIOTHEHUHU TIOPObI ABISAIOTCS Jpyrue (axTopsl, mojyiexaiiye oleHKe HaInunue
B T'€OJIOTMUECKUX CTPYKTypax (pa3ioMOB, CKIIAJIOK, CABUTOBBIX 30H, BOJOHOCHBIX
30H U T. JA.) W TMepeAenka u3Ieiauil (KOTopble MOTYT CAelaTh JIOpOTU
HEMPOXOJWMBIMA ~ WJIW  MUHEPAIBHOW  CIOKHOW  00pabOTKH):  ypOBEHb
MPOU3BOJCTBA W JKW3HU: TOPH3OHTAILHOW W BEPTUKAIBLHON MPOTHKEHHOCTH
NoJbeMa PACCTOSIHUS; W BO3MOXKHOTO HCIIONIb30BaHHA B Oyaymiem s
CTICIIMATU3UPOBAHHBIX 3aUUCTKA 000PYI0BaHUs (BIOCIEACTBUN MPH J0OBIYE HITU
nepepadoTKe, WM Ha JIPYrux IaxTax, Ap.). ['opHas reomerpusi umeeT OO0JbIIOE
BJIUSIHUE HA TUI U pa3Mep 000pyJ0BaHUs, KOTOPbIe MOTYT 3((HEKTUBHO PabOTaTh.
Kaxxapiii KpynHbIH MEXaHMYECKHI CHoco0 HM3BICYEHHS TMOJE3HBIX HCKOMAeMBbIX
MMEET CBOIO YHUKAIbHYIO T€OMETPHIO, HAITPUMED, OTKPBITHIM CITIOCOOOM PYIHBIX U
HEPYJHBIX IIaxXT pa3padOTaHbl ¢ MHOTO HU3KMMH JTaxkamu.Kak mpasuio,
HanOoJIbIIIee 000PYOBaHMSI BO3MOXKHO U O€30MAaCHO I YCIOBUS TaKXKe JydIle
MOJIXOUT M HU3KOH CTOMMOCTH 00O0pynoBaHUs. BeiOop 000pyaoBaHMs U CHCTEM
JUI pa3paboOTKU PY[bl, YIS, WM KaMEHHBIE POCCHIITM MHOTO B TEOPHUHU, HO MaJo
kTo Ha npaktuke (Martin ¢ coasrt., 1982; Atkuncon, 1983). [l MaminH, 3aHATHIX
Ha OTKPBITBIX TOPHBIX paboTaX, OPraHW30BaH IHUKJI PEMOHTHBIX OIEpaIlUN.
CymiecTByeT TpH OCHOBHBIX CHCTEM peMOHTa: a. Hukakue moJoMKu HEOOXOAMMO
(Texymue noinomku) 6. CpenHuid peMOHT 00opyoBaHus (IO CETEBOMY IpaduKy)
B. KanuraneHelii peMonT 06opynosanus rp. (Pfleider, 1973a, ctp. 17-25)°

3 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 159-161 p
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Puc. 1. Tunosvie onepayuu u obopyoosanue OJisi OMKPLIMBIX 2OPHLIX
pabom. Oypenue u 63pvigHvix pabom (1) Manwiii-omeepcmue. yoapHvle, Opeb
6030yxa npog. ([lpu nonyuenuu paspewenuss om komnanuu gardner-Denver
Konopaoo.. Kynep Unoacmpus, Poanok. Ba.) (2) 6oavwuue omeepcmus. poaux-
oum. pomopHroeo 6ypenus. ([Ipu nonyuenuu paspewenusi om Mapuon oue . Komoo
Ipomviwnennocmu. Mapuon. Oii.) (3) Hasanvhsiii 2py308ux 63pvieuamku (npu
nonyuenuu paspeuenust om AtlasPowder xo.. Jlannaca.)

Puc. 2. Tunosvie onepayuu u obopyoosanue 051 OMKPbIMBIX COPHBIX
pabom: semnauvie. (1) ppoumanvroiti noepysuuk. (C pazpewenus uz mapagoua
Jlemypno, Jloneswvio, Texac.) (2) eudpaenuueckuil s3xckasamop. (3) KapbepHoz2o
akckasamopa. (Ilpu nonywenuu paspewenus om Mapuon ous., Jlpeccep
Hnoacmpuz, Mapuon, Oeaiio.) (4) 3auucmxu nonamot. (Ilpu nonyuenuu
paspewenusi om biocaupyc-Opu compyonuuecmeo., Caym-Munyoxu, JIC.) (5)
omeuecmeeHHo20  ulazaruleco  dKckagamopa-opaenauna. (Ilpu  nonyuenuu
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paspeuternusi om Mapuon ous., /Ipeccep Mnoacmpusz, Mapuon. Oii.) (6) pomopHulii

axckasamop. (Ilpu nonywenuu paszpewenus om 0&K u Opencmeiin & Konnenw.
Domonmon, .)*

Puc. 3. Tunosvlie onepayuu u obopyoosanue 0151 OMKPLIMBIX COPHLIX

pabom. 3emnanvle (npoodoadxcenue)(nauano) bynvooszep. (Ilpu

noJyYeHuu
paszpewenuss  om  Mapamon Jlemypno

Ko., Jloneevio, Texac.) (Bru3y

4Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 162 p
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llompowumena. (Ilpu nonyuenuu paszpeuwienusi om KOPHOPAYUU MEXHON02UL
Kowneeii, Maxannen, Texac.)®

Pucynox 4. Tunoswie onepayuu u 0b6opyoosanue 0is OMKPLIMBIX 2OPHBIX
pabom: Ha pe3unosom nepego3ok. (1) /luzenv-snexmpuyeckuil 3a0HUL-CAMOC8an (¢
paspewenusi npoussooumener Wabco Haulpak ous.. Jlpeccep Hnoacmpus.
Ileopus, A . ) (2) Huorxcnuii-camocean mpaxmop ¢ npuyenom. (3) KolecHuil
ckpenep. (C paspewenus komnanuu Terex kopn. Xaocon. Oii.)

1.4 Knaccupukanus MeTOa0B

DKCcIutyaTand, TIpH  KOTOpOH J00bl¥a pyjabl, Yyriasd WIM KaMHS
OCYIIECTBIISCTCS Ha MOBEPXHOCTH IMPAKTHUYSCKH 03 OOJyYeHHs MIaXTEPOB IO
3eMJIeH, Ha3bIBA€TCS OTKPBITOM  pa3pabOTKE MECTOPOXKICHUH  IOJIE3HBIX
HCKOMAaeMbIX. A OTBEPCTHUsI MHOT/Ia MOXKET pacIiojaraTbCs HM)KE MMOBEPXHOCTH, U
noA3eMHasi padoTa TMEPUOJMYECKH TPeOyeTcs, dTOT THUIl JOOBIYH SIBISETCS, II0
cyTH, HazeMmHble. CHavyaa Mpl 0OpaTUM Hallle BHUMaHUE Ha MEXaHWUYECKUN KJ1ace
n00bIYa TMOBEPXHOCTHBIMU CIIOCOOAMH, KOTOPBIE WCIOIB3YEeT MEXaHWYECKUE

5 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 161 p

21



MPOILIECCHl B CYXOM TIIOMEIIEHWH, YTOOBl OECIUIaTHO MUHEpallbl M3 3EMIIH.
Ccputasch Ha TA0MIy 1.MBI BUAMM, YTO YETHIPE METOA COCTABISIOT STOT Kiacc:®
1. OTKpBITBIE TOPHBIE PAOOTHI
2. OTkpbITas pa3pabOTKa OOIUIIOBOYHOTO KaMHS
3. [Toxzenas razudukamnus
4. CxkBaXxHMHHAas1 100bIYa

DT METOJIbl OTBeYaroT 3a 6ojee yeM 90% mpou3BOJICTBA MOBEPXHOCTH, U
OosbiIas 4yacTb oOlIero oobema AOOBIYM MHMHEpAJIOB B CTpaHE YIS, PYIbl U
kaMmHs. [1o rpy30BMECTUMOCTH U TIPHUIIOKEHUS, IPUYEM JIBOE U3 HUX— OTKPBITHIE
rOpHBbIE PAa0OTHI M OTKPBIThIE TOpHbIE PAOOThI— paHra, Kak CaMmblX Ba)XHBIX
METOJ/IOB TIOBEPXHOCTHOTO W cpeau ceMu Hambosee BakHbix OP Bce MeTozb
WHTEJUICKTYallbHOTO aHanu3a JaHHbIX. [IIupoko mnpuMeHSIOTCs, B Kapbepax u
OTKPBITBIX METOJOB OpOCAaHMS HCHOJB3YIOT OOBIYHYIO MOOBIYY IMKJIA OIeparuit
BBOJIa-BbIBO/IA F 11 TOOBIYM TIOJIE3HBIX: POK TOJOMKH OOBIYHO OCYIIECTBIISETCS
nyTeM OypeHus ¥ B3pbIBaHHS, a 3aTeM [0 MaTepuajaM-Tiepeaadnd paldoThI
PACKOMOKHUIIEPEBO3KH.

1.5 OTKpbIThIE TOPHBIE PA0OTHI

B kapbepax 110001 BCKPBITITHBIX TOPO YAIIETCS W TPAHCIIOPTUPYETCS K
MECTy YTWIM3allUU TOJIE3HBIX HCKomaeMblx. O0a BCKPBIIIHBIX M JTOOBIYHBIX
MPOBOJSATCA U3 OJHOTO WJIM TOCIEOBATEIIbHOCTH CKaMEWKH. 3aJaToK TyMmarlo,
TUTIOBBIX ~METAJUIMYECKUX pyd, TpeOyeT MHOro CKaMeeK M HalOMHHAET
(mpuMepHO) KpyroBas THUpaMuaa, TEPEeBEPHYTHI Ha  3eMJie  KaXKIbId
MOCJICTYIONTUN CKaMEeWKe COKPAIIAaroTCs 10 MEHBIIETO pajnyca M3-3a OCTAaHOBKHU
BBEJIA TI0 COOOpaKeHHSIM 0e301MacHOCTH. EMuHbIi cTeH ] TOCTaTOYHO MHOTO, €CIIU
3a]I0T U OOpeMeHsITh CpaBHUTENbHO TOHKUU (50-150 dytoB wmm 15-45 wm)
TUTIMYHBIE HEKOoTOphIX 3amamaablx CIIA  goObda dYepHBIX W I[BETHBIX
pya.O6ecnieunBas MHOXKECTBO CKaMEeK ISl TOPHOAOOBIBAIOIIEH M 00eceunBacT
JOCTaTOYHYIO  JUIMHY  JIMIla  TOJABEPraercss  JOCTHXKEHUS  YCTOWYHBOIO,
oecnepeboitHoro npousBoicTBa .Ilocne npeaBapuTenbHOM 3aUUCTKH PACKPHIBAET
JIETIO3UT, BCKPBIIIHBIX M JOOBIYHBIX CKOOPAMHUPOBAHBI TaK, YTO JIOXOIBI PYIbI
BO3MECTHUT PACXObl, CBI3AHHBIE C OTXOJaMH, XOTs B TO K€ BpeMs JaJIbHOOOIHbBIE
3aja4 1Mo rpaHuiaM sMbl Bcrpeuanuch ayru (Pfleider, 1973a).MuauBuayanbHbie
CKaMEWKH, TyTd, MpeJHA3HAYEHHBIC IS pa3MEIECHUs MaTepHaIOB-TIOTPY304HO-
pasrpy3ouHoe 0oOOpyJoBaHME UCHOJB3yeTcs. Bwicora orpanmyeHa 6 'y
JOCSITa@MOCTh  IKCKAaBaTOpa; HKCKAaBATOp MOXKET o0pe3aTh BbINIE OaHKa, YeM
(bpOHTANBHBIN TOTPY3YMK WM THApPABIWYECKUN 3KckaBatop. IllupwHa momkHa
OBITh JOCTATOYHOM, YTOOBI cojepkath O0onbmHCTBO flyrock ot B3phIBHOI UM 1
00ecCIeyuTh JOCTaTOYHO MECTa JJIsi MAaHEBPUPOBAHUSI SKCKABaTOP M TPAHCIIOPTHBIE
nonapasneneHusi. CKIOH MaKCHMallbHas TPOJAMKTOBAHO POK WIM TPOOIEMbI
MeXaHUKU TPpyHTOB (paznen 6-7 cex). OObIYHAS MpaKTHKa TaKOBa, MpeJroiarasi,
gro cBomHbId kKameHb (Pfleidcr. 1973a): powcr yonmaroii MOXHO oOpe3aTh BHIIIIE
0aHKa, yeM (POHTAJIBHBIN MOIPY3YMK WM TUAPABINYECKHM sKkckaBarop. [lupuna

6 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 177 p
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JODKHA OBITh JJOCTaTOYHOHM, YTOOBI comepxarh OonbmmHcTBO flyrock or
B3pBIBHOW JKMM M OOECHEeUUTh JOCTaTOYHO MecTa JJIsi MaHEBPUPOBAHUS
IKCKAaBaTOp W  TpaHCHOpPTHbIe  mofpaszneieHus. CKIOH  MaKcHUMallbHas
MIPOJIMKTOBAHO POK WIJIM TPOOJIEMbl MEXaHUKH TPYHTOB (paznen 6-7 cex). OObruHas
NpaKTHKa TaKOBa, Mperoaras, yTo cBoAHbIN kameHb (Pfleidcr. 1973a):

S o m— Caeym e com e e — e Smer fmee Sy Lwme fosa

Puc.5. Kapvep no 006viue nonexuvix uckonaemvix’

1.6 OTkppIiTas pa3padoTka 00JIMIOBOYHOI0 KAMHS

N3mepenue kamMeHb J100bIYa MPOU3BOAMUT C JIETIO3UTA IPU3MATHUYECKHE
OJIOKM U3 TOJE3HBIX HMCKOIMAEMBIX, KOTOpPbIE HAXOJATCS MPUMEPHO pa3Mepa u
dbopmbl. KaMeHOIOMHH HAaIlOMHHAIOT KapbhepaxX, HO CKaMEHKH (TaK Ha3bIBaeMbIN
dacan) HIKE, a TOUYTH BEPTUKAIBHO. B 11e710M BHENTHUN BUJI, BOCTOYHBIM OOPTOM
Kapbepa 4acTO BHYIIMUTEJILHON BBICOTHI M KPYTHU3HBI, HEKOTOPBIE JOCTHUKECHUS B
BepTUKAILHOM H3MepeHun mnpuommkaercs k 1000 dyroB (300 m).Kapbeprbie
ceiyac HEOOBIYHBIM CHOcO0 J0OBIYM, TIO TOW TPOCTON MPUYHHE, YTO
OTHOCUTEIBHO Majo npupogHoro kamus npousBoautcs B CIIA (wam OcranbHoi
MHP) CETOAHSA. XOTS TEPMHUH Kapbhep MHOTIa MPUMEHSETCS K JII000i MOBEPXHOCTH
IIAXThI IIPOU3BOCTBA HEPYIHBIX MUHEPAJIOB, KeJAaTeIbHO OTPAHNYUTh KapbhEepHBIC
yT0OBl 00O03Havaromuii Pa3Mep-kaMeHHbIE paOOTHl M YHHKAJIbHBIE METOIUKH,
CBsI3aHHBbIE C HUM. Takum o0pa3oM, I11eOCHb HM3BECTHSKOBBIM JOOBIBAETCA B
Kapbep, B TO BpeMs KaK pa3Mep H3BECTHSK J0OBIBAaETCS B Kapbepe. ke Oyner
3aHATO TIOCHEAHUN TepMHHOJOTHHU. [IpoAyKTBI Bce pa3Mepbl-KaMEHOJIOMHHU
SBJISIIOTCS] HEMeTaTndecKuMu nckonaeMbiMu (bapton, 1968).

OOmmii pazMep KaMHEW TPAaHWUT, MPaMOp, M3BECTHSK, IMECUYaHUK, TITUTHSIK,
CaHeI— B MPHUOJM3UTECIBHOM IOPSAKE YOBIBAHUS CIIOKHOCTH, YTOOBI BBIPE3aTh.
N3-3a c0)KHOCTH U pacxo/ibl, CBSI3aHHBIC C PE3KH KaMHsI, IMOJIE3HBIX UCKOIMAEMBbIX
SBJISICTCS HaumOoJiee JOPOTOCTOSIIIIMM METOJOM OTKPBITBIX TOPHBIX PaboOT H. ¢
YTOJIbBHUK OCTAaHOBKH, CAMBIM JIOPOTOCTOSIINN CIIOCO0 JOOBIUM. DTO TOXKE BEChbMa
n30MpaTeNbHO, METKUX CIOCO0, ¢ HU3KON MPOU3BOAUTEIILHOCTRIO Tpyaa. O0muii

7 William A.H., Richard L.Bullock.Underground mine methods-Enginiring Fundamentals and International Case
Studies 2009 Orebvo Sweden p 6
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pa3mep kamHs npou3BoAcTBO Obu10 1.340.000 TonH B 1983 Tomy, ornieHUBacTCS B
$153 mumH, Menee 1% oT BceX BBIXOAHOW MOBEepXHOCTH (aHOH., 1984b). ITpu sTom
ero cpeanee 3nadenue CU 14/ronna (CU 26/T), nameko mpeBOCXOIANIUX T€, UTO
u3 mieons ($3.80/t1, uwau $4.16/T), U onpeAcIUTh OTHOCHTEIbHBIN 100bIYa CTOUT
KYIIUTb 3TH JBa MeTOJ1a (pa3pabOTKU KapbepOB U OTKPBITOM 100bIYN).

Puc.6. Omkpwima pazpabomka obauyosounoeo xamus. ( Mpamopmwiii

xapvep wmam Jcopicus)®
1.7 OTkpbITHIE TOPHBIE PA0OTHI

OTKpbITBIE TOPHBIE PAOOTHI-ITO MOBEPXHOCTHBIM CMOCOO AKCIUTyaTalluH,
UCIIOJIb3yeMbI€ TJIaBHbIM 00pa3oM il yIJisd, KOTOpas HanoOMHUHAeT A00bIuy
OTKPBITBIM ~ CIIOCOOOM, HO OTJIMYAETCA OJHOM YHUKaJIbHON  yBa)K€HUE:
MEpPErpyKaTh HE BBIBO3UTH HA CBAJIKH VISl 3aXOPOHEHUS, HO JIUTOMN WU NMOABO3UIIN
npsiMO B CMEXHOE BbIpaboTaHHOe maHenei. OOpaboTka MaTepHalioB, TaKUM
00pa3oM, COCTOMT W3 BBIEMKH U OTKATKM, KaK MPaBUJIO, OObEIMHEHBI B OJIHY
ONlEpallMI0 €IWHUILY BBINOJHEHHOW Ha OJHOM MammnHe. MHorma mneperpyxarb
3arpy’kaeTcs B TPAHCIIOPTHBIE CPEJICTBA U 3aT€M HAa XpaHEHUE B BhIPAOOTaHHOE
MPOCTPAHCTBO IIAXThl, MOPOM, 3a4YMCTKAa MPOU3BOAUTCA B HECKOJIBKO ATaIlOB,
HEKOTOPBbIE METOJOM JHUTh M HEKOTOPBIX IMEPEBO3YMKOB (HAIpPUMEpP, BEPXHUU
CJIOM TMOYBBI CKJIAIUPYETCS AJIsI MEJIHOpaluu). DTO JIUThE B SIME. OJHAKO, YTO
JeaeT  3TOT  METOJ  XAPAKTEPHbIM, JOCTHKEHUE €ro  MaKCUMAaJIbHOMN
IPOU3BOJAUTENLHOCTH, U (C Kapbepa) MO HU3KOM CTOMMOCTH JHO0OM M3 HIMPOKO
HCIIOJIb3YEMBIX METOJ0B MHTEIJIEKTYJIbHOTO aHanuza JTAHHBIX.
Kak OTKpbITbIE TOpHBIE pabOTHI, OTKPHITHIE TOPHBIE PabOTHI KiIaCCUPUIUPYETCS
KaK MacIITa0HBIM CrOcO0 M CTPOI0 C HUM, KakK caMble MOMYJISPHBIE METOJbI
noBepxHOCcTh. Ero 3Hauenue BuAHO W3 Tabmuubl 1.4 u 5.1: OTKpBITBIE TOpHBIE
paboThel mpou3BOAUT 55% yris. DTo HE MPOCTO 3aMeHa OYKCHUPOBKH METOJOM
JUTHSI, YTO JEJIaeT OTKPBITHIX TOPHBIX padoTax MpuBIEKaTenbHON. BHeceHue
MOPTUTH (BCKPBIIIHBIX TOPOJ) B BHIPAOOTAHHOE MPOCTPAHCTBO IIAXTHI O3HAYAET,
YTO OYEHHh MAJIO MPOJABUHYTHIX CTPUIIIHHT HEOOXOJHMM, YTO TOPHOAOOBIBAIOIIAS

8 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 182p
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JeSTEHPHOCTh CKOHIIGHTPUPOBaHA Ha OTHOCUTEIHLHO HEOOJIBIION TEPPUTOPHUH, H,
YTO MEITUOPAIIHS MOKET MOCJIEIOBATh HE3aMeNIUTEIbHO 100bua. Takum oOpazom,
KITFOUOM K TIPOM3BOJIUTEILHOCTH TPYJZla Ha OTKPBITHIX TOPHBIX pabOTax B BBIXO
BCKPBIIIHBIX SKCKABATOPOB: MyTEM HUCIIOJb30BaTh CAMbIM KPYIHBIA M3 Ha3eMHBIX
MallliH B MHpE, KOJMYECTBO AaKTUBHBIX TIpaHe, KOTOPbIC JOJDKHBI OBbITh
oOecrieueHbl B IaxTe pe3ko orpaHuyeHbl. (CoOTBETCTBYIOIIAs HEAOCTATKOM
SBJISIETCSL TO, YTO BCE MPOU3BOACTBO OCYIIECTBIISIETCS U3 EUHOrO MOITHOCTE— U
KPYITHBIX TIOJIOMOK M 3aJIepKEK MOXKET MPUBECTHU K TSIKEIBIM MOCIEACTBUAM. ) Eiiie
OJTHO MPEUMYIIECTBO METOJIa OTKPBITHIM CIIOCOOOM SIBJISIETCS TO, UTO CPE3 OTKPHIT
CPaBHUTEJIIBHO KOPOTKOE BpEMsi, MO3BOJISISL ropas3io Kpyde CKIOH K Oepery (Tak
Ha3biBaemasi riayOokas pa3paboTka mactoB) . JloObrdy OaHKM Takke HMEIOT
KOPOTKHI dKU3HEHHBIN MEPUOJI U MOXKET MOAIEPKUBATHCA HA YTOJI €CTECTBEHHOTO
OTKOCa Marepuaiia. TunuuHsie pa3Mepsl B 11t KapbepoB 1yru BbICOTa BOCTOYHBIM
6optom 100-200 ¢yTtos (30-60 m), mupuHa nanenu Beipe3ats 75-150 m (23-45 m),
HAaKJIOH TIIyOokas pa3paboTka 1uiactoB-60-75°, a HaKIOH Kyud mopTaT 35-50°
(aHOH., 1976a). CxemaTU4eCcKue ICKU3bl OTKPBITBIX FOPHBIX PabOT MOKa3aHbl Ha
pucynke 6.9. mokaspiBaeT ( K N )OCHOBHBIE KOMIIOHEHThI MeToAa (CHHUBY)
TUunuuHbId [TuT-Makera.B oTinuume OT OTKpHITON 100BIUM, TO Ke 000pYyI0BaHMUE,
KaK MpaBUJIO, HE MOTYT OBITh MCIIOJIb30BAaHbI Ha OTKPBITHIX TOPHBIX padoTax st
3aYMCTKU 00EMX BCKPBIIIU U JH00BIYM yrisi. KacTUHT BCKPBIIIHBIX MOPOJ TpeOyeT
CHenuanbHbIX, OyM-Tum 3xckaBaTOpOB, a 100BIYA BEACTCS C OOBIYHBIMU MOTPY3KU
U TPAHCMOPTUPOBKH oOOpyaoBaHus. Jlajmee, paznuyusi B BCKPBIIIHBIX TMOPOJL
(MOYBBI WJIM B3OPBAHHOU TOPHOI) U MOJE3HBIM UCKOIMAEMbIM (YT0Jib, KaK MPABUIIO,
B30pBAJIM WJM HE B30pBaju) TPEOYIOT pPA3IHUYHBIX MOTPY30YHO-PA3TPY30YHOE
o0opynoBaHue. AKIIEHT Ha BCKPBIIIHBIX MOPOJ BCKPBIIIM Ha OTKPBITHIX TOPHBIX
paboTax BeJ B TEUEHUE MHOTHUX JIET, YTOObI MCIOJIb30BaTh PAa3rOBOPHBIN TEPMUH
JU1st MeToia 100bIuM raza. OueHb HEOIAronpUsSTHBIA OTTEHOK MPUBS3AJICS K UMEHH
BO Bpemsi npoxoxaeHuss denepanbHOro MpUpOI00XPAHHOTO 3aKOHOJATEILCTBA B
1969 rony, u Oonblias 4acThb TOPHOAOOBIBAIOIICH MPOMBIINLIEHHOCTH, TaK Kak
MIMEET BHO U30eraTh ee UCHob30Banusa’. OTKPBIThIE FTOPHEIE Pa0OTHI-ITO rOpPa3/o
0ojiee omucaTeNbHBIA TEPMHH, U ATO MPEANOUYTUTENbHEE, KaK OO0llee Ha3BaHUE
MeTO/a. YHUKaIbHAS, KOHIEHTPUPOBAHHAsS M TIIATEIbHO CIUIAHUPOBAHHBIX
orepanui, 3a4MCTKHM W J0ObIYa MOJE3HBIX HCKOMAEMbIX METOJOM OTKPBITHIM
croco0oM, Mmoka3aHbl Ha pucyHkax . O0e MocienoBaTeIbHOCTH PAa3BUTHSA U ITHKI
orepanuii MOXKeT ObITh cobitoieHa. OOpaTUTe BHUMaHUE HA YETHIPE Pa3IMYHBIX
crioco0oB 3a4yncTKU. Ha puc. 7. Ha PE3WHOBOM CKPEOKM TOJKAEeT OyJbI03ep
yAAIUTh BEPXHUI CII0M MOYBHI (U 3aMEHUTDH €ro MPU PEKYJIbTUBAIIMU), B TO BPEMs
KaK JpariiailHa OpocaeT B30pPBaHHOW TOPHOM MaccChl (BCKPBIIIHBIX IOPOJ B
OypoBBIX pabOT B JieBbIN IIeHTP). B , BeApo KOJeco 3KCKaBaTOP 3aYMCTKH MOYBHI
paboTaeT B TaHJEME C JIOMATOW JHUThe B30PBAHHOW TOPHOU (Ipesb paboTaeT B
BEpXHEM JieBOM yriy). JloObua yras B 00OMX Claydasx NpPOUCXOIUT 6e3

9 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 194-195 p
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OypOB3pBIBHBIX pabOT, TMOrPY3KM H TPAHCIOPTHUPOBKHU, OCYIIECTBIAEMOMN
(GbpOHTANBHBIN MOTPY34YHUK M CAMOCBAJIBI M DKCKABATOP U TPAKTOP-TIPHUIICTIBI.

Puc.7 . Bckpviunvix u 000biuHbIX pabom 6 memooe OMKPbIMbIM CHOCOOOM.
3auucmrku Ha pe3unogom ckpebku u OpaenauH. Jlobviua GpoHmanrbHO2O
noepysuuka u camocsanos. (Ilocne Anon., 1979¢. Unnrocmpayuu ®@ponxa Kulczak.
C paspewenus Cxennu u Jloi, I'appucbepe. ITA.)*°

10 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 197 p
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Puc. 8. Jna xapvepos 6 o0un-wos waxmepckom paiione. (Bepx)
Homenxnamypa u ocunogHble KoMNOHeHmMbl BCKPbIUHBIX U 000blunblX. (Ilocne
Anon., 1982a.) (Bnuzy) euo 6 niame smbl, 6KOUAEem NOObE30Hble NYMU K
B80CMOYHLIM OOpmMoM U evipezamv. MakcumanvbHas OAUHA CUul08020 Kabes Ojis
aKcKasamopa, Kkomopwvie mocym ovims aecko oopabomanwi. ([locie Anon., 1976a.
C paspewenus Brocatipyc-Opu compyonuuecmeso.. Caym-Munyoxu. JJC.)'

11 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 196 p

27



Puc.9.Bckpoiunbix u 000b14HbIX pabom 6 Memooe OmKpPbImsiM cnocobom.*?
1.8 CkBa:xxnuHasi 100bI4a

JloObIua CKBaKMHAMM  SIBJSICTCSA  CIIOCOO  TMOJYYEHHS TOBEPXHOCTH
BOCTOYHBIM OOpTOM WM OOHA)XCHHE BOCCTAHOBJICHHUS YIS CKYYHBIX WIIA
HKCKABaTOPOM OTBEpCTHs B adepe moj OpemMs. XOTs IMeperpyaTh He yaalseTcs, U
yroJib JOOBIBACTCS C IMMOMOIIBIO IITHEKA WM MUHUPYS MAIIMHbBI, paOOTaIOIIHE 10T
3eMJIeH, SKUIaK SKCIUTyaTallid MAITUHBI PAcIoI0KeHa Ha TOBEPXHOCTH; ITOITOMY
Mbl  KJaCCH(HUIMPOBATH OTO IOBEPXHOCTHBIH MeToa. B OojbIIMHCTBE
NPHUIOKEHUH, aUgering 3To JTOMOJHUTEIbHBIH METO UCIIOIB3YETCS B COUETAHUU C

12 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 196 p
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OTKPBITBIM CIIOCOOOM JTOOBIYM TMOJIE3HBIX MCKOMAEMbBIX; Ha €Tr0 OO MPUXOIUTCS
<2 % ot U .C. moBepXHOCTh JOOBIYH TOJIE3HBIX HCKOMaeMbIX. AUgering siBisieTcs
IPOMEXYTOUHBIM TEMIIOB POCTa IMPOU3BOJICTBA M IMPOU3BOJUTEIILHOCTH TPYJa,
NaJicHue MEXKIy KPYMHOMAacIITaOHOM M MEIKOMACIITAOHOW JOOBIYM METOJOM.
JloObiua oxe BO3HUK B KOHIE 1940-X rofoB Kak crnoco0 BOCCTAHOBJICHUS YIS
OCTaJIOCh B BOCTOYHBIM OOPTOM MOCIIE OOBIYHBIX OTKPBITHIX TOPHBIX pa0dOT (aHOH,.
1979c). Ona Obuta pa3paboTaHa B TOPHBIX paliOHAX YTOJBHBIX MECTOPOXKICHUI
Anmnanayu no 1o0bI4e yriist 3a Ipeiesbl SIMbl UM HA JIMHUSIX COOCTBEHHOCTb, YIJIS,
KOTOpble HHaye ObUIM Obl MOTEpPSHbI, U OCTABWJ BOCTOYHBIM OOpTOM (eciu
U3BJIEKaEMBIE TTO3EMHBIM CIIocooom). 3

TexHuueckue XapakTepUCTUKHU CKBAKUH CIIEAYIOIIUM 00pa3oM:
Huametp, oquHOYHas rojioBka 1.5-8 ¢yTos (0.5-2.5 m)
nBoitHas rojoBka 1.5-3 ¢yra (0.5-0.9 m)

TpoitHas craBka 1.5-2 ¢yra (0,5-0,6 m)

Jnuna winu rnyouna 200-300 ¢gytos (60-90 m)

Jnuna iy riiyouna 100-2500 ToHH/cMeHy

(90-2200 TonH/cMeHY)

KouTposbHBIE BOIIPOCHI:
1. Yto BbI MOHKAETE MOJI TEPMUHOM Kapbep?
2. Kakume wuMEIOT JOCTOMHCTBA W HEJOCTATKH pa3pad0TKa MECTOPOXKIECHUN
MOJIE3HBIX UCKOMAEMBIX OTKPBITHIM CITIOCOOOM?
3.Kakue BUIbI TEXHUKHU TPUMEHSIOTCS TIPH pa3pabOTKe KapbepoB?
4 Kakne CymIecTBYIOT CIOCOOBI  pa3pabOTKA  MECTOPOXKICHUN  TOJIC3HBIX
MCKOMAaeMbIX?
5. Uem oTinyaeTcss OTKPBITBIA CIOCOO pa3pabOTKu OOJMLIOBOYHOIO KaMHSA OT
JPYyTUX BUJIOB MOJIE3HOTO UCKOMIAeMOT0?
6. B Kkakux YyCJIOBUSX MOXHO MPUMEHST CKBOKHHHYIO JI00BIUY IOJIE3HOTO
HCKOMAaeMoro?
7. Kakue HeraTuB TOCIEJICTBUS HMEET CKBAKHUHHAS J00ObIYa IMOJIE3HOTO
HCKOIaeMOoro?

Hcnoab3yembie JIUTEPATYPHI:
1. Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering
(2nd Edition): Wiley 2002 Alabama USA
2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.

13 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 208 p
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2-Ttema: Pa3padoTka poCChIMHbIX MECTOPOKICHUH. METO] CPABHEHUS U
pesome

[Inan:
1. Kinaccuduxanust MeTo/10B
2. l'mapaBnuyeckuii cnoco0 pa3pabOTKH POCCHITHBIX MECTOPOKICHUN
3. Pa3paboTKka poCChITHBIX MECTOPOKIAECHUH AparaMu
4. CxkBaxuHHast 100bIYa
5.BrienaunBanue
6.Crioco6 nepernpocmoTtpa
7.11ocnenoBaTebHOCTD pa3BUTHUSA

Kniwueevle cnoea u  ¢pasvl.  poccvinHvie  MeCMOPOMICOEHUs,
2UOpOMOHUmMOp,  Opaea,  evlwenayusanue,  pacmeopeHue,  2a3uuKayus.
IIpocmpancmeennvlx  Xapaxmepucmuka MeCmopOo*COeHUs, 2e0n02udecKue U
euopono2udecKue YCio6us, UHICEHEPHO-2e0l02UYeCcKUe COUCMBAd, SIKOHOMUYUECKUE
coobpadicenus, mexnoaio2uieckue hakmopwl

2.1 Knaccudgukamus MeTo/10B

B nomnonxeHne kK MexaHMYECKOW JOOBIYM, €CTh BTOPOM KJAcC METOJIOB
MOBEPXHOCTHOTO MMHHUpPOBaHUsA. BOJHONM H3KCTpakiuu BKJIOYAaEeT B ceOs Te
METOJIbI, KOTOpBIE 3aBHCAT OT BOJBl MM JKHJKOTO PACTBOPUTES IS
BOCCTAHOBJICHHUSI TIOJIC3HBIX HCKOMAEMbIX M3 3EMJIH, JHOO ¢ IOMOIIBIO
TUAPABIMYECKOTO JICUCTBUS WM aTakW pelieHrue. 3HAYUTEIBHO PEKEe 3aHSTHI,
yem MexaHudeckue metonbl (< 10% oT moBepXHOCTH MOOBIYM TIOJE3HBIX
HMCKOMAaeMBbIX), BOJIHBIN Kareropus COCTOMT M3 HEKOTOPBIX CTAphIX M HOBBIX
METOJOB HHTCIUICKTYyaJIbHOTO aHain3a JaHHbIX. OrpaHddeHuss B HUX
IIPUMCHCHUHU, OHHM, TEM HE MEHEE IPHBIICKATCIbHBI M3-3a UX OUYCHb HHU3KOM
OTHOCUTEIHHOW CTOMMOCTH: TIOKa3bIBa€T OTHOCHUTEIBLHEIE 3aTPaThl B pazMepe S5
% WM MEHBIIIE.

BogHoW 3KCTpakiuy Kiacc COCTOMT M3 JIBYX MOJKIIACCOB, KaKIbIM W3
KOTOPBIX COCTOMT M3 JBYX METOJ0B. J[0OBbIUa pPOCCHITHOTO OJWH MOJIKJIACC,
NpeAHA3HAUYCHHBIM IS BOCCTAHOBJICHHMS TSDKEIIBIX MHHEPAJIOB, TJIABHBIM
o0pa3oM U3  QUIIOBUAJIBHBIX HWJIHW  POCCBHIMHBIX  MECTOPOXICHUU, C
HCIIOJB30BaHUEM BOJIBI IS BBIEMKH, TPAHCIIOPTHUPOBKH, W/WIIM KOHIICHTpAT
MUHEpanbHbIA. JloObUa pemieHus APyrod TMOJKIACC, HCIOJIB3YyeMbIX IS
U3BJICUCHHUS M3 3eMIIM pacTBOpUMBIX miau fusable munepanoB uinu Te, KoTOphIe
MoryT ObITh Slurried, ¢ momMoIbI0 BOABI WIIH KHUJIKOTO PACTBOPHUTEIIS.

JIByX NOJKIACCOB U YETBIPE METO/Ia 3aKIIFOYAIOTCA B cieayromem:

A) 1o6s19a Pocceimuoro
1.I'mapaBiaudeckuit

2 . lnoyrryOuTenbHbIC PabOTHI
b.) moObrya pemmeHwust

14 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 231 p
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1. CkBaxxuHHasg q10ObIYa

2. BrlenaunBanue

2.2 I'mapaBiandecKknii cnocod pa3padoTKH POCCHIMHBIX MECTOPOKIEHU I

OTIMYUTENTFHBIMU KAaueCTBAMHU W3 POCCHIMTHBIX MECTOPOXKIACHHUMN, YTO

paspelieHue Ha BOJHOW JOOBIYM SIBIISIFOTCS ClieAytonue (exeTHeBHO, 1968a):
1.Matepuan B MecTe MOAAAacTCS pacmagay NpH ACHCTBUU BOJBI TOJ JTAaBJICHHEM
(WM MEXaHUYECKOTO U TUJIPABINYECKOTO JCHCTBHS)
2.JlocTaTo4HbIN 3amac BOJIbI, IOCTYITHOW TPeOyeTCsl PyKOBOIUTEb.
3.[locTaTroyHO€E MPOCTPAHCTBO JI PA3MEILIEHUS OTXO/I0B.
4. Tsxenblid KOHIEHTPAT [EHHBIM MUHEpaJ, MOAAI0IINXC IPOCTOM nepepaboTke
MOJIE3HBIX UCKOMAEMBIX.
5. PacnpocTtpaHeHbl, HHM3KUW, €CTECTBEHHBIA YKJIOH [0 pa3pelieHUus
THJIpaBIMYECKUN TpaHCIIOpT MUHepaipHoro (ecym hydraulicking).
6. MoxeTe coOroaaTh SKOJIOTHIECKHE HOPMBI B OTHOIIICHUH MTPO3PAYHOCTH BO/IBI
U YTHIN3AIIH OTXO/IOB.

JIBa OCHOBHBIX METOJOB JOOBIYM POCCBITHOTO KOTOPBIC TOIIAFOTCS
BbICOKOM mpousBoauTenbHocTH hydraulicking u aHOyriayOuTenbHbie padOTHI, B
hydraulicking BeicoKOTO aBJICHUs MOTOK BOJBI HANIPABJICH MPOTUB POCCHIHA OaHK
10/Ipe3aTh.

Kak 6aHk pacmanaercs, pa3pbIXJI€HHBIH POCCHITHOTO MaTepHuayia (MUHEpalbHbIE,
NecoK, rpaBuii) uvacTuuHO Slurried B BOJe W MPOMBIBAIOT JO ILIH03a, JHOO
€CTECTBEHHBIN MPOTrU0O B 3eMJII0 WX METAJUTMYCCKUNM WU JEPEBSHHBIN SITUK, TC
OH TPAHCIOPTUPYETCS CAMOTEKOM Ha aBTOMATOM KOpOOKa wmin 0oJiee CIOKHBIE
o0oratutenbHOE YCTpPOWCTBO. Boma HampaBisieTcs B OaHK THIPABIMYECKUM
MOHUTOpP WJIM THUTaHT, CIABUTAEMON B CTOPOHY COIUIA, KOTOPBIA COEAMHEH C
TPyOOIPOBOIOM WJIM KOJUIEKTOPOM IOCTaBKH (exkemHeBHo, 1968a). Onun nu3aiiH
MoHHUTOpa, HasbiBaeTcs Intelligiant, Bkimrouaer yyacTok TPyObl ¢ HM3rHOOM
chOpMHpPOBAaHBI TaKMM O0Opa30M, HYTO BCE PEAKTUBHBIC CHIIBI, KOTOPBIE
BCAChIBAIOTCS B YCTPOMCTBO, TeM caMbiM ycTpanss sikops. B Intelligiant moxer
OBITh ABTOMATHU3UPOBAH, YTOOKI ITUKJI Yepe3 BEPTUKAIBbHYIO AyTy B 120°, a BOIM3U-
MOJIHBI KpYyT BpalllEeHUs IO TOpU3OHTanu. B skcrutyarauuu 1Ba uiau Ooliee
MOHHUTOPOB PACIOJIOKEHBI OJIM3KO K Oepery, HO Ha 0O€30IacCHOM PACCTOSHUHM U
PacIoJIOkKEHBI TaK, YTOOBI OHU MIEPECEKATUCH B TO BPEMs KaK FeHEPATOPhI MOTHBIN
paznen O0aHk, pe3ka noj yriaom. O0saHO, 6aHKy BbicoTON 15-50 dyToB (5 - 15 ™),
HO OH MoXkeT goctuub 150-200 dyroB (45-60 M) (Moppucon u Paccen, 1973).

Texnuueckue TpeOOBaHUS qU3aiHA AJIs MOHUTOPOB SIBJISIOTCS JIEAYIOIIHE:
HuameTtp coruta 1.5-6 B. (40-150 mm)

['onoBHoe naBnenue 100-450 gyrtos (30-140 m) wnn

45-200 xr/B.2 (300-1400 I1a)

O6bvemusii pacxon 500-4000 INan/mun (30-250 JI/cex)

CkopocTth ruapoadpasuBHOi pe3ku: ecok 30 ¢pyt/mun (0,15 m/cex)
rpaBuit 300 pyt/mun (1,5 M/cex)

BastyHbl 600 ¢hyT/™MuH (3,0 M/cek)
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Hydraulicking cuuraetrcs umets B Te PM D1 nebur A TD. Do
portedly Bosuuxna B Poccun B 1830 (Maknonansa, 1983).1°
2.3 Pa3pa0doTKa pocchIMHbIX MECTOPOKIAEHUI JparaMu

Pa3pabotka  gparamMu  3TO  TOJABOAHBIE  PACKONKHA  POCCHIITHBIX
MECTOPOXKACHUM, KaK MPaBWJIO, U3 IUIABYyYEro CyAHa, KOTOPbIE MOTYT BKJIIOUYATh
nepepaboTKy M 3aXOPOHEHHE-OTXOJIOB. 3eMCHapsibl  KiIacCU(ULUHUPYIOTCS
CIEAYIOUIUM 00pa3oM :
A.MexaHuueckue
1. Jlunust Benmpo (OeckoHEYHasi Ienb KOBILEW, BpalatoUuXcsl BAOJb JECTHUIIHI)
2. Buckct-koneco BcachiBanus (Beapa pas3psiia BO BCAChIBAIOIIEM TPYOOIPOBOIE)
3. KoBm (;omara, rpeidep, ApariaiiH WM YCTaHOBJCHHBIM Ha Oapike)
b.I'mppaBinueckuit
1. BcackiBanusi (OTKPBITHIM BIYCKHOW JTUHUU BCAChIBAHUS)
2. Pexymeit ronoBku (3eMisiHble paOOTHI MyTEeM IOBOPOTa pe3lla Ha JIMHUU
BCACBIBaHUA).
Benpo-nuHun 3xckaBaTopa-KIacCU4ECKU, MOKPBIM, HENPEPBIBHO-IKCKABATOP IS
c1ab0 KOHCOJMAMPOBAHHBIX WM CHITyYWX MaTEpUajOB C KAKUX-TO KaMHEH;
OTCIOZIa U €ro JOCPOYHOE NMPUMEHEHUE B pocchllsix. B mocnennee Bpems, Ooiee
Pa3HOCTOPOHHEE pa3BUTHUE, BepO-IIUHHBIN dredge BcachiBaHuUs, ICPKATEIIN BeICp
Ha Bpamjaromeecs Kojeco M cOpoca H3BJICUEHHOI'O TPYHTA B THAPABINYECKUN
TpaHcnopTep. Jlummep SKCKaBaTOpbl HMMEIOT HEJAOCTATKU  HECTaOWIbHOE
HKCKaBaTOPbI, HO HE B COCTOSIHUM KOIAaTh KecTde, 0ojiee KOHCOJIUIUPOBAHHBIX
MaTepHalioB ¢ BallyHaMu; WX ucnoib3oBanue B CIIIA cerogns mpakTuyecku He
OrpaHHYCHA [1ECYAHO-TPABHIHBIC OTIOXKCHHSL.

N g -

Poccvinb 006b1ua mexanuueckux OHoyenyoOumenbHvix pabom (8epx, yewmp) Kosu
9KcKasamopa nuHus (nocie edxceonesno. 1966* na paspewenue om obwecmsa
2opubix umdcenepos. Huk.. Jlummamon. Ko.) (softom) Bucketwheel dredge

15 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 233 p
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ecacviéaHus (npu NOAYYeHuu paspeuwienuss om DIIUKomm MAwuHy Koph.
Banmumop)®
2.4 CKkBaKHHHASA 100bIYA
Kak oObaHON m00BIMM pyJbl CTAHOBUTCSA Bce Oojee TPyAHBIM U
JIOPOTOCTOSIIIINM,  JOCTONPHUMEUATEIIBHOCTE  PEIICHUS!  HHTEJJIEKTYaJbHOTO
aHajgu3a B KauyeCTBE MEPBUYHOTO WJIM BTOPUYHOIO OHKCIUIyaTallMd CIoco0
yBenuueHus. J[oObrda pemieHus SBISETCS MOJKIACCOM BOJHOM ITOBEPXHOCTH
METOJIBl aHaJIn3a, B KOTOPBIX MHUHEpaJbl TYT'M BOCCTAHABIMBACTCS, KaK IPABUIIO,
Ha MECTO, ITyTEM PACTBOPEHUS, TUIABJICHHUS, BhILIIETIauBaAHUSI.
1. CkBaxxunHas 100bIYa
2. BrlenaunBanue
[Ipu ckBaXUHHOM MOOBIYE MOJIE3HBIX UCKOMAEMBIX. HATHETAHNE BOJIbI
M0 CKBOXXMHAM Ha MUHEpaJIbHBIE 00pa30BaHMs, T/ OHA PACTBOPSETCS, TACT, UIU
[IUJTaMbl B IIEHHBI MUHEpAJ U 3aTEM BO3BPAIACTCs HA TIOBEPXHOCTH MOCPEICTBOM
CKBaXMH. MHorma peareHta (pacTBOpPHUTENs) J00aBISIOT K BOJE, M BOJHBIN
pacTBOp 3aKayMBaIOT B IUIACT, CTPOrO TOBOPS, 3TO SBIISIETCS XUMHUUYECKOE
BBIIIEIaYMBAHNE, U ATOT MPOIECC JOJKEH OBITh 3acekpedeHa. J[omycTuMo Takxke,
yTOOBI CPOK €r0 CKBaKMHHAs J0ObIYA, OJTHAKO, €CIU KOJOAIbI UCTIONB3YIOTCS IS
UHBEKIMI. MuHepanasl B3bICKAaHHIO CKBakMHBI Mininginclude crenyromee:
1.9BanopuTkl: COIM, MOTAIIA, TPOHBI K—IIYyTEM PACTBOPECHHUSI
2.Cepbl myTeM Im1aBieHus (mporecc-kiay6 frasch)
3.®ochatel, KaonuMH, Macia, mecka, yris, gilsonitc, a ypan— mo slurrying
(3KCIIEpUMEHTATBHBIN )
4. YpaH u Oyporo yrisi—IryTeM XUMHYECKOTO BBIIIEIauBaHUSI.
bonpmas gacte Coenuaernasix llITaToB comm u cepbl MPOU3BOAUTCS METOIOM
CKBOKMHHOW JOOBIYE TMOJIE3HBIX WCKOMAeMbIX, HO OH OTBe4daeT 3a <2%
MTOBEPXHOCTH T00BIYIH MTOJIC3HBIX HCKOIIaeMBbIX.
VYenex B ropHOIOOBIBAIONIEH CKBaXXWHBI (M BBINICIAUYUBAHUS, a) 3aBUCUT OT
HECKOJIbKHUX
daxropos (Bhappu, 1982):7
1. DneMeHTHI BhlleTaunBaHus Gasbl, TAaKME KaK JOCTYMHOCTh KOHTaKTa, (PU3UKO-
XUMUYECKUE B3aUMOJICHCTBUS, W TPAHCIOPT PEAreHTOB W MPOIYKTOB K M OT
MOBEPXHOCTU  (HAmpuUMep,  JKeJNaTeJIbHbIE  XApPaKTEPUCTUKUA  SIBISIOTCS
HEMTPOHUIIAEMBIMU CJIOSIMUA BBIIIIE W HUKE 00pa3oBaHMs, HA KOTOPHIX BEIETCSA
no0bI4a, a TakKe KOMIETCHTHBIX BCKPBIIIHBIX TOPOJ, YTO TIO3BOJUT HE
POruOaThCs pH T0OBIYE)
2.MuHepanorusi ¥ XAMHUYECKUH COCTaB
3. PacTBOpMMOCTh MUHEPAJIOB
4. Pazmep vactuil (yMeHbIaeTcsa PazMmep skenaTenbHo, ObICTPYIO PEAKITUIO)

16 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 238 p

17 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 243 p
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5. ®parmeHTanus WM MepesoM (Kak TpPaBUIO, HET HEOOXOIMMOCTH MpHU
CKBaXMHHOM JOOBIYE MOJE3HBIX HMCKOMAEMbIX HO TOYTH BCEraa B IOI3EMHOTO
BBIIICIAYMBAHUS

6. IlpuMeHeHue pacTBOpa U pereHepanuu (BOCCTAHOBIEHUS U IMOBTOPHOTO
MCII0JIb30BaHUsl PEAareHTOB HEOOXOIUMO)

7.3BacueHne METAIOB M MUHEPAJIOB U3 pacTBopa .Kpome TOro, sKoIorunyeckue
COoOOpaXkeHUsI MOTYT UMeTh pernaromiee 3HadeHue (Hrabik, 1986) Bo3moxkHOro
3arpsi3HCHUS] TPYHTOBBIX BOJ SIBJIICTCSI CEPhE3HOW MPOOJIEMOW—H B HEKOTOPOM
poJie YHHKaJIbHON— ¢ 100bIva pemrenue. B no0biue ypana, B oradioactivity puck
nobera B BOJOHOCHBIH TOPU30HT TpeOyeT rapaHTuid. J[pyrue MOTEHIUMAIbHBIC,
OMACHOCTH JyTH OCEJaHUs IOBEPXHOCTH, OOBIYHO CBSI3aHHBIC C IOJ3EMHOM
SKCIUTyaTalluy. U YTUIN3AIUHU JKUJAKHX U TBEPJBIX OTXO0B Ha MOBEPXHOCTH.

Puc. Creasxcunnas oobwiua.. {Cnesa) neckonvko ckeadcur 6 mpony. (Ilocne Anomn.,
1981c, cmux oonoxcen 30eco, 1982. C paspeuweHus amepuxamckozo 20pHO20
Konepecca, Bawunemon.) (Cnpasa) konyenmpuyeckue Hy 0Jisl cepbl, npoyecc-kiyo
frasch. (Tlocie moeo, kax Mapcoen u Jlykac. 1973. C paspewenus obwecmea
20pHbIX UHMHCeHepos, INC. yemanosume Jlummamon, Konopaoo.

2.5 Bples1auyuBanue

XYWMHUYECKOE W3BJICUCHHE METAUIOB WM MHHEPAJIOB OT OKOB
U3 pyabl, a TaKKe M3 MaTepHajoB, Y)e packomanu u 3amuHupoBanu (Schlitt.
1982). [Iportlecc B OCHOBHOM XHMHMYECKHE, HO MOTYT OBITh TaKXe
OAKTEpPHOJOTUYECKOTO  (aKT OT  OMNpEACNICHHBbIX OakTepuili B  KadyecTBe
KaTaqu3aTopoB JIJIsl YCKOPEHUS PEaklUM MPH BhINIETaYMBaHuU cylbdunos). Eciu
no0bI4a BeAEeTCS HAa MHUHEpAIbHOM Ha MeECTe, TOrJa OH Ha3bIBA€TCSI MHCTUTYT
BBIIIENIAYMBAHNS. JTO BBHITIOJIHSACTCS Ha paHee JOOBITOE ChIPhE B OTBAJIAX, XBOCTOB
obOoramieHusi, NTUTAKOB WJIM CBaW, O3TO HasbiBaercs '"kywa'. H3meHenue
OCYIIECTBIISIETCS B YaHAX WIJIM Pe3epByapax, Ha3bIBACTCS KYYHOE BBINICIAYNBAHUC,
IIOTOM, BCErJa eCTh CIOcO0 BTOpUYHOM  m00brun. Ilpm  mom3eMHOM
BBINIEIAYUBAHUN TAKKE MOYKET OBITh BTOPUYHBIM, HO ATO IEPBHYHO, KOT/Ia peYb
BeneTcs o JleBa Jeno3uT MOCPeCTBOM OYpOBBIX CKBAaXKMH WJIM O 3aJE€XH PYIbI,
KOTOpasi pa3pyllaeTcs WM TMPOTHYJIUCH CHEIUalbHO IS BblllenauMBanus. B
ao00M  BHJIe, BbIEIaYMBaHUe (PAKTHUECKHM TIPEACTaBIsAeT COOOM mporece
COUYeTaHus, MOTOMY YTO B JIOMIOJIHEHHE K JI0ObIYE, OH BBIMOJHSAET OOOTAIllEHUs Ha
IIEPBOM dTare InepepaboTKH MUHEpaibHOro Chipbst (Lastraand moronu, 1984).
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CnenoBatenbHO, 3aTpaThl MPOW3BOJICTBA MYTEM BBIIIEIAUYMBAHMS, KaK MPaBUIIO,
MEHbIIIE, YeM T€X, Ha OOBIYHYIO 100BIYy u 00padoTKy. OmHo cpaBuenue (Bhappu,
1982) nns noObuu Menu, OIEHKH OOIIeW CyMMBI 3aTpaT Ha MPOW3BOICTBO IS
PYIHOTO Tela OTKPBITBIM crocoooM jgoObrga $5.50 - 6.80 $/romna (C6.10-
C7.50./t) u npu mnom3emHoMm BbimenaunBanuu C3.60-C4.40/ronna  ($4.00-
$4.85/ToHny).

Puc. . Jlobviua pewenus nymem eviwenauusanusn (ceepxy) Kyunoeo
sviyenauusanus (nocne Schetlet, 1962(suuzy ) e-eéviwyenauusanuu (nocie
Kpoygopo u Hustrulid. 1979 200y permiuton om obwecmesa copuvix unicenepos.
Hnx.. Jlummamon. Ko.)*®

2.6 Cnoco0 mepenpocMoTpa

Y Hac B MOCIHETHUX TpPEX TJIaBaX PacCMOTPENH JOCTATOYHO TMOIPOOHO
pasBUTHE
U OKCIUTyaTalldd MECTOPOXKIEHUM TMOJEe3HbIX HCKOMAEMbIX Ha TPaJIULUOHHBIX
OTKPBITBIX CIOCO00B 100bun.Celiuac Ba)kKHO, 4YTOOBI CPaBHUTH W 0OOOIIUTH
OCHOBHBIE 0COOEHHOCTH ATUX
Meroabpl TOTOMY MBI JIydllle CHOCOOHBI TMPUHUMATH MYJpbIE pELICHUs B
MPaBUILHOM BBIOOPE METOa MMOBEPXHOCTH MIAXThl KOHKPETHOTO MECTOPOKICHUS.
Hakoner, korjja MbI 3aBepIiiaeM Hallle H3y4eHHE MO3eMHBIM CIIOCO0aMH, a TaKXKe,
MOBTOPHUTE MPOIECC YIUIOTHEHHS, & TIOTOM CPABHHUThH 3aTPAThI, MbI JOJDKHBI YMETh
BEIOpATH ONTHUMAJTBHBIN METOATIOMOEMY 000 JIETIO3UT.
OHu ObUTH CTPYIIIUPOBAHBI B IIECTh KATETOPHIA:

1. ITpocTpaHCTBEHHBIX XapaKTEPUCTHK MECTOPOKICHHS
2. I'eonornyeckue u TUAPOIOTUYECKUE YCIOBUS
3. HXEeHEePHO-T€O0JIOrNYECKUEe CBOMCTBA

18 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 249 p
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4. DKOHOMHUYECKHE COOOPAKEHHUSI
5. Texnomoruyeckue GpaxTopbl
2.7 IlocjienoBaTeJbHOCTH PA3BUTHSA

I'maBa 3 ycranaBnuBaeT OOIIMII MOPSIOK pa3padOTKU MECTOPOKIICHHUS,
MPUMEHHUMBIE KaK JJIsl TOBEPXHOCTHBIX, TaK U MOA3EMHBIX PAOHOB U BCE CIIOCOOBI
n00bIYM, W B pazjielie 3 MpeACTaBieH IMepeyeHb S IIark B HOPMaJIbHOM
MOCJIeI0OBAaTEIbHOCTU. 1€  acmeKkThl  pPa3BUTHS,  KOTOpbIE  SIBJISIFOTCS
OTJIMYUTENIbHBIMA M PEIIAloIee 3HAYCHUE IS Pa3IuYHBIX METOJIOB, OJHAKO,
MEHbIIIE [0 YUCJIEHHOCTH, COCTaBe Il moBepxHocTHOM noObrde [lar 5 (Oxpana
OKpY’Karolien cpeapl U PeKyIbTUBAIMS), mar 8 (yTUIU3auu OTX0A0B), U mar 10
(BCKPBIIIHBIX TOPOJ U OTKPBITH OTBepcTHs). g oOcykaeHusi, OHU MOTYT OBbITh
CTPYNIUPOBAHBl YIOOHO KJIACCOM METOJOB HHTEJUIEKTYyaJIbHOTO aHaJN3a,
MEXaHUUYECKOTO HW3BJIECUEHUS M BOJAHOTO u3BIeueHus.OKpyKarolen cpenbl u
PEeKyIbTUBAllMU  XOTA  MOJBEMHBIX  TOPHBIX  pabOT  XapakTepusyercs
OMPENICICHHBIMU HKOJOTMUYECKUMH TPOOJIEMaMU CBOETO TaKOTo, Kak IPOCAAKU
MOBEPXHOCTU U YIPOXKAIOUMICH KU3HU OOCTAHOBKE. YT Yy HUX HEJAOpa3BUTA IO
HKOJIOTHYECKOM CIIOKHOCTH SUrfacc noowrua. IlepBOCTEICHHBIMU U3 HHUX SBIISIOTCS
BBIUTPBIIIHBIMUA YTBEPKJICHUM 3asBJICHUS 00 HSKOJIOTUYECKHUX TMOCIEACTBUSIX U
MOJIy4YeHHUs] HEOOXOJIMMBIX pa3pelieHui JA00bIUM, CKIAAUPOBAHUS TLIOJA0POIHOTO
CJIOSI TIOYBBI MPU HEOOXOAMMOCTHU, YJIaJICHUSI TBEPJBIX OTXOJOB, MPEAOTBPAIIICHUE
3arpsi3HEHUs] BO3AyXa M BOABI NpHU pPa3pabOTKe MECTOPONKIACHUMN TOJIE3HBIX
MCKOMAEMbIX U OJTHOBPEMEHHOE WJIU MOCIEAYIOLIEEe BOCCTAHOBIEHUE MMOBEPXHOCTH
U TIOJIOKEHUH, €CIM 3TO Tpedyercs. IKOJOTMYECKUM HOpMaM, B TJIABHOM,
BO3JICHCTBUSI MEXaHUYECKUX METOJIOB JIOOBIUU.

Yrunianzanust oTxXoa0B

[IpenocraBneHne aneKBATHBIX OYUCTHBIX COOPYXKEHHH SIBISIETCS MO CBOEU

CyTH OJHOW W3 TJIABHBIX 3aJlad BO BpeMsl pPa3BUTHUSI B OOJBIIMHCTBE OTKPBITHIX
TOPHBIX pabOT, 0OCOOEHHO MPU UCIOIH30BAaHUN MEXAHUYECKOUW BBITSKKU, U MOXKET
NpEACTaBIATh COOOW TBEPABIX OTXOJOB JKOJIOTHYECKHE MPOOJIEMbI, a TaKXKe.
BcekpeiliHbie ¥ Apyrue OTXOJbI, CBSI3aHHBIE C PYAbl (WJIM YIJISL WM KaMHS)
MECTOPOXKACHUS ObLIO JOOBITO JOJIKHBI OBITh PACKOMAHbI, TPAHCIIOPTUPOBATH U
YTUJIIU3UPOBATH B MOPSAJIKE U HA MECTE, YTO MEIIAET MUHUMAJIBHO C TIPOU3BOJICTBA.
Taxke mepepaOOTKM MUHEPAIBHOTO CHIPhSI CO3JAET OTXOJbI B BUJIE IIEOHS WU
OTXO0MbI (JIUOO CTOK YCHOXKHSAET yTWJIM3AIMU M OXPaHbl OKPYXKAIOIIEH Cpesibl).
OTKpBITBIE TOpPHBICE PAOOTHI B KadecTBE MeTOAa ObUI CaMbIM B3BICKATEIBHBIM
TpeOOBaHMUSIM TI0 yTWIM3AIMM OTXOJOB, YacTO TPEOYIOIME OTIEIbHBIX
MOMEIIEHUM JIJ1s1 XyA0U PYyAbl, TOPOJIbI U TOUBBI. OTHUM U3 OCHOBHBIX JJOCTOMHCTB
OTKPBITBIX TOPHBIX pPabOT SBJISETCS YTWIM3alUS BCKPBIIIHBIX IOPOJ B
BbIPAa0OTAaHHOE TPOCTPAHCTBO IAXThl, YCTPaHsISl TEPEBO30K M CIHEIUATbHBIX
IUTOMIAIKAX, 3aXOPOHEHHE (XOTsI OIIEHKY UCXOHOTO KOHTYpa Tpedyercs). JloObiua,
KaK TpPaBWIO, HMMEET CKPOMHBIE TpeOOBaHUS 10 YTWIM3AIMH OTXOJIOB
(BCKpBIIITHBIX ITOpO Majio ISmoved), u augering =Her.

JloOblya pPOCCHITHOTO MOKET MOTPpe0OBaTh 3HAYUTEIBHBIX Mycopa B
MeCTaX 3aXOPOHEHHS OTXOJIOB, MOCKOJbKY 00a BCKPBIIIHBIX padOT, U OTKa3

OTXOJIbl MpU TEepepadOTKE MHUHEPAIbHOIO Jyrd, Kak IMpPaBWIIO, Y4acTBYIOT. B
36



OTJIMYHE OT ATOTO, MAJIO OTXOJOB CBSI3aH C PEHICHUEM J00bIUa, 32 UCKIIOYCHUEM
KUJKAX OTXOJOB TIPH CKBOKUHHOW JIOOBIYE TIOJIE3HBIX HCKOMAEMbIX (dare
JICUCHHE W PEUUPKYJSIUUA WM YTAIU3AUA B TIyOOKHX CKBaXWHAX) U
MpeJOCTaBICHUs JaMIla MPOCTPAHCTBO JJisi Ky4dd MpenojiaBaHue (MOXKET ObITh

MCTPEOOBAHO) M OYMCTHBIX COOPYKeHHI Y,

KOHTpOJI]:.Hl)Ie BOleOCbI:

1.Kakue CYHCCTBYIOT BHUbI TCXHUKU Impu pa3pa60TI<e POCCBIITHBIX
MECTOPOKICHUI?
2.YeMm otnuuaercs pa3padOTKa POCCHIITHBIX MECTOPOXKICHUN OT JPYTHX CIOCOO0B
pa3zpaboTKu?
3.Cy1mHoCTh pa3paboTKU THAPOMOHUTOPOM?
4B Kakux Ciaydasx IPUMEHSETCS CIOCO0 MOOBIYM IOJE3HBIX HCKOMaeMBbIX
METOAOM BBIHIGJIa‘-II/IBaHI/ISI?
5.Kakue HeratuBHBIC TMOCIEICTBUS MOTYT HMETh pa3pabOoTKa MECTOPOXKIACHUN
METOAOM BBIH_[eJIa‘II/IBaHI/IH?

HUcnoab3yemblie TUTEPATYPHI:
1. Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering
(2nd Edition): Wiley 2002 Alabama USA
2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.

3-Tema: OCHOBHBbIE IApaMeTPbl PYJAHUKA
Ilnan:
1. XapakrepucTuka 3amacoB MoJIE3HBIX UCKOIMAEMbIX
2.1Tpon3BOACTBEHHAS] MOITHOCTh PYIHHUKA
3.CpoK CyIlIeCTBOBaHHUS PyIHUKA

Knroueevie cnoea u pazvl. ceonocuveckue 3anacel, 6anaHCO8ble 3aANACYHL
3abanamcogvle 3anacel, KOHOUYUU HA MUHEPATbHOE Cblpbe, NPOMbBIULLIEHHbIE
3anacwl,00WepyOHUYHble NOmepu, dKCHIYAmayuoHHsvle nomepu, paszybodrcusanue
PYObl, 8CKpblmue, N0020MOBKA NPOU3BO00CMBEHHASL MOUWHOCIb PYOHUKA.

3.1 XapaKTepl/ICTI/IKa 3allaCoB MOJIE3HBIX HCKOMAEMBIX MECTOPOKIACHUA

3anacel MOJIE3HOI0 UCKOMAEMOT0 ABJISIFOTCS OJJHUM U3 OCHOBHBIX (PAKTOPOB,
BIUSIIOIIUX HA MPOMBIIUICHHYIO OLIEHKY MECTOpPOXKICHMs, MacliTad U CpOK
NEeSATENBbHOCTH TOPHOAOOBIBAIOIETO MPEATPUSITHSL.

[Toacuer 3amacoB pyAbl U COAEPM ALIMXCS B HEH MOJE3HBIX KOMIIOHEHTOB
IIPOU3BOAMTCS O JAHHBIM I'€OJOTMYECKON pa3BelKU. B 3aBUCHMOCTH OT CTENEHU

19 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
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Pa3BEaHHOCTU 3alacoB IOJIE3HBIX MCKOMAEMBIX MECTOPOXKICHUS MPUHUMAETCS
pElLIEHUE O CTPOUTENBLCTBE PYAHUKA.
[To cTreneHu pa3BEeaHHOCTU BCE 3aIachl Pa3/IENAIOTCA HA YEThIpEe KaTeropuu — A,
B ) C1 n Cz.
3anmacel  KaTteropum A  BIIOJIHE  pa3BeJaHbl B  TEOJIOTMYECKOM U
TUIPOre0JIOTHYECKOM  OTHOIIeHHH. OHU  OKOHTYpPEHbl  CKB@XUHAMU WU
BBIpAaOOTKAMM, B HHUX BBISBIICHBI COJIEPYKAHUE TOJIE3HBIX KOMIIOHEHTOB U COpTa
Py, a TakKe omnpe/iesieHa TEXHOJIOTUS UX pa3pabdoTKu.
3anackl KaTeropuu B pa3BellaHbl U OKOHTYPEHBI, BBISBICHBI yCIOBUS 3aji€raHus,
TUNBI U COPTa IMOJIE3HBIX HCKOMAEMBIX, UX KAYECTBEHHBIE M TEXHOJOTHYECKHE
XapakTepucTuku O0e3 jgeranu3anuu. B 10CTaTOYHOM  CTENEHUW  U3YYCHBI
TUAPOrEOJIOTUYECKHUE YCIIOBHS

3anacel kateropuu (Cp pa3BellaHbl HA OCHOBAHMM PEIKOM CETKH CKBAXKUH
win  BbIpaboOTOK. Tumbl pya, #WX KAYECTBEHHBIE W  TEXHOJOTHYECKUE
XapaKTepUCTUKHA HE BBISIBJIECHBI B JOCTATOUYHOW CTEMEHHU, OCOOCHHO B CIIOMKHBIX
MecTopoxaAeHUsIX. O01mue ycnoBus pa3pabOTKU U THAPOT€0JIOrHYECKUEe YCIOBUS
W3YUYEeHBI MTPEBAPUTEIBHO.

3anacel kateropuu C, MPUMBIKAIOT K 3aracaM, pa3BeJaHHBIM MO0 KaTeropusiM
A, B m (i, a TakkKe K 3amacaM, IMpearoiaracMblM Ha OCHOBAHUHM JIAHHBIX
re0JIOTUYECKUX M Teo(U3UUEeCKUX HCCIEOBaHUM, MOJATBEPKICHHBIX JIaHHBIMU
onpoOOBaHMS U3 OTETBHBIX CKBAXXUH U BHIPAOOTOK.

3amacel TOJE3HOTO KMCKOMAEeMOro B Mpeaenax pa3BEeIaHHOW 4YacTu
MECTOPOXKICHUSI HA3BIBAIOTCS 2eonocudeckumu. 110 BOZMOKHOCTH MCIIOIb30BaHUS
OHH TIO/IPA3ACIIAIOTCS Ha OaTaHCOBBIE U 3a0aJIaHCOBEHIE.

banancoevie 3anacvl — 310 3anackl, KOTOPbIE BBITOJHBI ISl pa3pabOTKU 10
KOMITJIEKCY TOPHOTEXHUYECKUX M SIKOHOMHYECKHUX (PaKTOpPOB.

3abanancogvie  3anacet —3TO  3amachkl, pa3pabOTKa KOTOPBIX IpHU
CYILLECTBYIOILIEH TEXHOJOTUU JOOBIYM M MepepaboTKH pyAbl IKOHOMHYECKH
HelesecooopasHa.
[Ipu oneHKe 3amacoB MECTOPOXKICHUSI MOJIb3YIOTCS KOHAMIMSAMU HA MUHEpAJIbHOE
ceipbe. Kowouyuu na muneparvhoe covipve (WIH HPOMbBIUILIEHHbIE KOHOUYUL)
MPEACTABIAIOT COO0OM COBOKYNMHOCTh TPEOOBAHHMI K KadeCTBY W KOJIMYECTBY
MOJIE3HBIX HMCKOIAEMBIX, FOPHO-TEOJIOTHMYECKHM, TOPHO-TEXHUYECKHUM U APYTUM
ycIoBUAM pa3paboTku MecTopokaeHnit?’. IlapamMeTpbl KOHOMUMI SBISIOTCS
NpeAeibHBIMU ~ 3HAUEHUSMHM  HATypajbHBIX  I[IOKa3aTelned [ MoJcuYeTa
U oreHku 3amacoB. OHM yCTaHABIWBAIOTCS OTACIBHBIMU TOPHOAOOBIBAIOIAMU
OPEANPUSTUIMHU WU O0ObEAUHEHUSAMH MPEANPUSATAN B COOTBETCTBUU C LICHOW Ha
nOoObIBa€MbIi  BHUJI  TOJIE3HOTO  KOMIIOHEHTAa,  YCIOBUSAMH  pa3pabOTKU
MECTOPOXKICHUS U TEXHUYECKUM OCHAIIEHUEM MPEIPUATHS.

Pa3paboTka TPOEKTOB  CTPOUTENHCTBA HOBBIX W PEKOHCTPYKIIHH
JEUCTBYIOIIUMX PYAHUKOB TMPOU3BOJMUTCS HAa OCHOBE OalaHCOBBIX 3alacoB
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MOJIE3HBIX MCKomaeMbIX Kareropuit 4, B u Ci, yTBepkKAeHHBIX ['ocygapcTBEHHOM
KOMUCCHEH 10 3amacam.

B GanaHcoBbie 3amachl BKIIOYAIOT NPOMbIULIEHHbIE 3anacbl U 00uepyOHuuHble
nomepu.

IIpomvluinennvle 3anacvl MmecmopodcoeHuss — 3TO 4YacTh OaJaHCOBBIX
3amacoB, KOTOpasi MPeayCMOTPEHA K OTpaOOTKE IJIaHAMU TOPHBIX padoT.
BennunHa NpOMBIIIJIEHHBIX 3alacOB 3aBUCUT OT Pa3MEPOB MECTOPOXKAECHUS U
MOXKET OBITh pacCUUTaHA MO CIACTYIOMUM (GOpMyJIaMm:

— J1JI1 TOPU30HTAJIBHOTO MECTOPOXKIEHUS — IO (popMmyiie

Q=Sm Pps T; (1.1)

— U HAKJIOHHBIX U KPYTOIAIAI0IIUX MECTOPOXKICHUI — TI0 (hopmyiie

LHmp, (1.2)
=T,
sino

rae S — mIomaas MECTOPOKIACHHS, M2, M — HOPMAIbHAsS MOLIHOCTE PYIHOIO Tela,
M; pp — IUIOTHOCTH DPyabl B MaccuBe, T/M% L — jvHA pyaHOro Tema Mo
MpoCTUpaHuio, M; H — BepTUKanbHas BBICOTA PYJHOTO Tejla, M; O — YroJl HajeHus
pPYAHOTO Tea, rpaji.

K obwepyonuunviv nomepsm OTHOCAT HEU3BIIEKaeMbIE 3alachl, OCTaBJIsIEMbIE B
OXPaHHBIX IIEJIMKAaX OKOJIO KalHUTAJbHBIX TOPHBIX BBIPAOOTOK, a TaKXKe IOJ
3IaHUSMH, COOPYKEHUSMM, BOJOEMAaMH, BOJAOHOCHBIMM T'OPHU30HTAMH M HE
peyCMOTPEHHBIE K pa3paboTKe MIIaHAMH TOPHBIX padoT.

B mpomecce no0bryu pyapl 4YacTh MPOMBINUICHHBIX 3aMacOB IO Pa3IMYHBIM
IIPUYMHAM OCTAeTCA B HEApax, 3T0 — IKCHAyamayuorHvie nomepu. Taxum
00pa3oM, MPOMBIIIJICHHBIE 3aachl MOJPa3/IeNAI0TC Ha W3BJIEKAEMBbIE 3amachl U
AKCIUTyaTallHOHHBIE TTOTEPH.

ITpu U3BIEUYEHUM PY/BI COAEPKAHKE MOJNE3HOI0 KOMIIOHEHTA B HEl 10 Pa3InYHbIM
npuurHaM (B OCHOBHOM H3-3a IPUMEIIMBAHMS MOPOJ) CHUKAETCA. DTOT HPOLIECC
HA3BIBACTCS pazybodcusanuem pyovi>.

M3Bnekaemble 3amackl BMECTE C MPUMEIIAHHOW TOPOJION HA3BIBAIOT PYOHOU
maccou Ui 0066tmoti pyool.

[Tpu mpoxoake TOPHBIX BBHIPAOOTOK BHE PYIHOW 3aJ€KU H3BJICKAEMBIC TTOPOIBI
BBIJIAIOTCS HA TOBEPXHOCTh OTIEIBHO OT pyaHON wmaccel. COBOKYMHOCTH
BBIJIABAEMBIX Ha TOBEPXHOCTh PYJAHOM MAacChl WU TOPOJ, H3BJICUCHHBIX MPHU
MIPOXOJIKE TOPHBIX BBIPAOOTOK, Ha3BIBAIOT 2OPHOL MACCOU.
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OddexTuBHas pa3paboTka MECTOPOXKIEHUS BO3MOXKHA TMPU  YCIOBHH
COTJIACOBAHMS BO BPEMEHHM TPEX CTaJUi TOJ3EMHONU pa3pabOTKHU: BCKPBHITHS,
MOJITOTOBKH Y U3BJICUCHUS PY/IbI.

Bckpvimue — 3TO TPOBEICHHUE BCKPbIBAIOWUX BbIPAOOMOK, OOECIECUUBAIOIINX
JOCTYIT K MECTOPOXKICHUIO C TIOBEPXHOCTH.
Ilooecomoska MECTOPOKICHUS COCTOUT U3 JIBYX ITAIOB:
a) 20pHO-N0020MOBUMENbHLIX pabom — TIPOBEIEHUSI BBIPAOOTOK C IIENBIO
paszeseHus] BCKPBITOM YaCTH MECTOPOXKICHHSI Ha TOOBIYHBIC YYACTKU WIIH OJIOKH;
0) Hape3uvix pabom — TPOBEJCHUS BBIPAOOTOK, HEOOXOIUMBIX JJISI M3BJICUCHUS
MOJIE3HOTO UCKOTIAEMOT0, Ha 3TUX YYaCTKaX WM B OJIOKax.
U3eneuenue pyovt — 3TO BBHIMOJHEHUE KOMILIEKCA MPOU3BOJACTBEHHBIX MPOIIECCOB
1o J00bIYe PpyAbl OT €€ OTOOMKHU /10 BBIJAYH Ha MOBEPXHOCTh. [Ipu cTpouTenncTBe
pyIHHKA BCE CTaINH OCYIIECTBIISIOTCS MOCJIEIOBATEIHHO,
a B TMPOIIECCEe €ro IKCIUTyaTalluu — MapajuielbHO. B COOTBETCTBUU CO CTaausiMu
pa3pabOTKK BBIACISIOT CICIYIONIUME BUBI MPOMBINIICHHBIX 3aMacOB: BCKPBITHIC,
MOITOTOBJICHHBIE ¥ TOTOBBIC K BHICMKE.
Bckpovimulie 3anacer — 310 3amachel pyasl B pa3pabaThiBAEMOM MECTOPOXKICHUHU WIIH
€ro 4YacTH, HaxOJMSIIAECS BBHINIC TOPU30HTA WX IIOJCCUYCHHS BCKPBHIBAOIITUMU
BBIPAOOTKAMH.
Iloozomoenennvie 3anacvbt — 4acTh BCKPBITHIX 3al1acoOB, B KOTOPOU MPOMACHBI BCE
MOATOTOBUTEIIbHBIE BEIPAOOTKHU.
l'omoevle Kk 6blemKe 3anacvl — 3TO YacTh MOJTOTOBJIEHHBIX 3alacoB, B KOTOPOM
MPOMIEHBI BCE HAPE3HBIE BHIPAOOTKH.
Mexy yka3aHHBIMH BHJAMHU 3allacoB JIOJDKHO COOJIOATHCS OIPEACICHHOE
COOTHOIIICHHE: BCKPBITHIX 3aMIACOB JOHKHO OBITH OOJIBIIE, YEM TIOITOTOBIICHHBIX, a
MOJITOTOBJICHHBIX — OOJIBIIIe, YeM TOTOBBIX K BbleMKke. [[msi kaxxmoro pyaHUKa
YCTaHABIUBAIOTCS HOpMamuebl (MUHUMAIBHOE KOJWYECTBO) KaKIOTO BHJIA
3armacoB Ha J000i1 MOMEHT paboThl pyaHHUKa. EquHuna nusmepeHuss HopMaTUBOB —
MeCSIIBI (11 BCKPBITHIX 3aIIacoOB — I'0OJIbI) HEMPEPBIBHON pabOTHI PyTHHUKA HA 3THX
3aracax ¢ 3aJJaHHOW MPOU3BOTUTEIEHOCTHIO.
OO0ecrnieueHHOCTh pPYJHUKA BCKPBITBIMU 3allacaMH OMpPEAeNsieTcsd HCXOond U3
BPEMEHHU, HEOOXOAMMOIO JJIsi BCKPBITUS CJEAYIOIIET0 Y4YacTKa WM TOPU30HTA
MecTopoxaeHusl. OpPUEHTUPOBOYHO MHUHHMAIIBHO JIOMYCTUMBIE HOPMATHUBBI
00eCIeYEHHOCTH B 3aBHCHUMOCTH OT TEXHOJOTHUU Pa3pabOTKU MECTOPOKIACHUS
COCTaBJISIFOT: JUIsl TOATOTOBIEHHBIX 3amacoB OT 6 10 20 Mecsues, s TOTOBBIX K
BBIEMKE — OT 2 J10 8 MECSILIEB .

3.2 Ilpou3BoaCcTBEHHAS] MOIIITHOCTH PYAHUKA

IIpouzeoocmeennas MOwWHOCMb PYOHUKA OTIPENEISETCS] KOJTMYECTBOM PY/IbI
(B TOHHaXx), 70OBIBAEMOM 3a OMpeIeICHHBINA MEPHUOJT €T0 PadOoTHI (32 CMEHY, CYTKH,
Mmecsn, rox). Ha pymHumkax 3a mepuoa pabOThl TPUHUMAETCS TOJ, TOITOMY
MPOU3BOJICTBEHHYI0 MOIIHOCTh HA3BIBAIOT 200080l NPOU3BOOUMENLHOCHbBIO
pyonuxa®®. OT TromoBOM NPOM3BOJUTENLHOCTH TOPHOTO IIPEANPHATHS 3aBHCT
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pa3sMep KamuTaJdbHBIX BJIOXKEHHUH B €ro CTPOUTEILCTBO WM PEKOHCTPYKIIHIO,
ceOeCTOMMOCTh J0OBIYM H  TepepaboTKH 1 T TMOJE3HOr0o HMCKOIIaeMoro,
MPUBECHHBIC 3aTPAThl, OXKUJAeMasi WM TOJydYeHHAs] MPUObLIb, d(H(PEKTUBHOCTD
KaIMTAJIOBIOKEHUN U APYTHE TEXHUKO-IKOHOMUYECKUE TTOKA3aTEIIH.

[Tpon3BOANTEIEHOCTh COBPEMEHHBIX TOPHBIX TPEANPHUATHN KOJEOIeTCs
B 3HAUMTENbHBIX mpexaenax: ot 100 Teic. T/rom A0 S5 MIH T/TO..
[Tpon3BOAMTENHHOCTS OOJIBIIMHCTBA TOPHOPYIHBIX MPEIIPHUATHI COCTABIISET OT
0,5 1o 3 MuIH T/TOSI.
[Ipon3BoACTBEHHAS] MOIITHOCTh MPEANPHUITHS 3aBUCUT OT TOPHBIX BO3MOXKHOCTEH !
pa3MEpPoOB MECTOPOXKACHHUS, €r0 3alacoB, YCJIOBUM 3ajieraHUus MECTOPOXKICHHUSI,
TEXHOJIOTUH U OPTaHU3alMK TOPHBIX PadoT.

['ostoBast mpoM3BOAUTEILHOCTD PYIHUKA IO TOPHBIM BO3MOYKHOCTSM A MpHU
yriie najgeHus pyaasix Tena 6onee 30° onpenensiercs mo Gopmye .

1-—
A =VK K, K, K4Sry£, T/Ton,

rae V — CpegHerogoBO€ MOHWXKEHME ypoBHs BbleMku, M; Ki, K>, Kz nu Ky —
NONPaBOYHbIE KOA(DPUIMEHTHI K BETMYMHE T'0JI0BOI0 MOHMKEHHSI B COOTBETCTBUU
C yrjaMu MaJi€Hus, MOIIHOCTbIO PYJIHBIX 3aJ€XKei, MPUMEHIEMbIMU CHCTEMaMH
pa3pabOTKU M YHUCIIOM 3Ta)Keil, HaXOIAIIMUXCS OAHOBPEMEHHO B OTpaboOTKe; Sy —
CPeHAS TOPU30HTAIbHAS PyAHAS IUIOMALb OTAXa, M2, Y — INIOTHOCTh PYABL, T/M°,
I U p —COOTBETCTBEHHO KOA((UIMEHTHI MOTEPh U Pa3yOOKUBAHUS PYyJbl MPU €€
JT00BIYE.

CpenHeroqoBoe IMOHMKEHHE YPOBHS BBIEMKH 3aBUCHT OT CpPEIHEH

TOPU3OHTAIBHOM PYTHOM TIJIOIIAIA dTaXa:

m
S =L m =L _—
T oL r LI gIn o

rae Ly — JUIMHA MIAXTHOTO MOJS MO MPOCTUPAHUIO0, M; My — TOPU30HTAIbHAs
MOIIIHOCTh PYJHOTO Te€ja, M; M — HOpMajbHAasg MOIIHOCTh PYJIHOTO TeJa, M; O —
yroJI NaJ€Hus PyIHOTO TeJa, Tpa.

DTa 3aBEUCHMOCTb BBIPAKAETCS CIIEYIOIMM 00pa3oM:
S,, TBIC. M? Menee 5 5-12 12-25 Bounee 25

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

[TonpaBounsIil k03pdunnent K onpenensercs yriom najgeHus pyaHoro Teia o

o, rpaj 90 60 45 30

K 1,2 1,0 0,9 0,8

[TonpaBounslil k03 punuent K, onpenensercs MOIIHOCTbIO pyJHOTO TeJa:
m, m <3 3-5 5-15 15-25 > 25
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K> 1,3 1,2 1,0 0,8 0,6

B 3aBHCHMOCTH OT TPHMEHSEMBIX CHUCTEM pPa3pabOTKU IONPaBOYHBIN
kodhumment Kz u opueHTHpOBOUYHBIE TIOKa3zaTtenu notephb Il u pasyOokuBaHuUs
pyasl P umeror ciemyromue 3HaueHus: >

Cucrema pa3zpadoTku Ks II, nosm en. | P, mosiu en.
OTKPBITBIM BBIPaOOTaHHBIM
IPOCTPAHCTBOM oe3
BBIEMKH LIEJTUKOB
1,0 0,3-0,5 0,05-0,1
OTKPBITHIM BBIPAOOTAHHBIM
MPOCTPAHCTBOM C BBIEMKOM
LIEJTUKOB
1,0 0,08-0,12 0,12-0,15
Mara3uHUpPOBAHUEM 1,0 0,05-0,1 0,1-0,15
KpeIUICHHEM 0,9 0,05-0,07 0,05-0,1
3aKJIAIKON 0,8 0,02-0,05 0,05-0,1
0 CIIOEBBIM OOPYIIICHHEM 0,8 0,03-0,05 0,05-0,07
ATaXXHBIM 00pYyIIEHUEM 1,0 0,1-0,15 0,15-0,2
MOARTAXXHBIM O0pYyIIEHUEM 1,0 0,07-0,15 0,07-0,15

[TonmpaBounslil koapdunrent K4 onpenensercs yuciaom staxend N,, HaX0aAIUXCS
B O/IHOBPEMEHHOM OTpabOTKeE:

N, 1 2 >3

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

["onoBasi MPOU3BOAUTENBHOCTD PYJAHHUKA MO TOPHBIM BO3MOXHOCTSIM A, MPHU yTrIie
majieHus Py JHbIX Ten MeHee 30° onpenensercs no Gopmyne®t

4,=5SK, Zk;’— (14)

23 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 265 p

24 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 267 p
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rae S — Topu30HTaIbHAs IIOIAb MECTOPOXKIAECHHS, ThiC. M2 K, — koo duiment
WCITIOJIb30BaHUS PYIHOM IIoImaau; Ki — 1071 IpUMEHSIEMBIX CUCTEM pa3pabOTKU B
obmieM oO0beMe JOOBIYM PYJIIbl PYJAHHKOM, JTOJU €1.; Oj —pOu3BOJAUTEIHLHOCTH
0JI0OKa WK TIaHETW B 3aBUCHMOCTH OT MPUMEHIEMOUN CHCTEMBI pa3pabOTKH, T/TO;
Si — mmomans OJ0Ka WM HAHENM B OYKMCTHOM BBIEMKE, B 3aBHCHMOCTH OT
IPUMEHSEMOM CUCTEMBI Pa3pabOTKM, ThIC. M?, N — YKMCIO NPUMEHAEMBIX Ha
PYJAHUKE CUCTEM pa3pabOTKH.

KoadumuenT ucnonp3oBanus pyaHoU miomany K, 3aBUCUT OT TOPU30HTAIBHOU
TUTOMIATN MECTOPOXKICHUS S:

TopusonTansHas mioman Kosdgduuument K, MecTopokaeHus, ThIC. M2

200 L 0,13-0,09

00 o 0,09-0,06

[Tpon3BOANTENIBHOCTh BBIEMOYHOTO ydYacTKa TIPH KaMEpPHO-CTOJOOBBIX
cUcTeMax pa3paboTKu MOKeT cocTaBisiTh 360—720 Thic. T/TOA, a €ro Iionaas —
30-60 ThIc. M?, IpU CTONOOBBIX CHCTEMAX Pa3pabOTKH — COOTBETCTBEHHO 720-—
1200 ThIC. T/Tox 1 60—90 ThIC. M.

[ToMuMO TOHSTUS TOAOBOM MPOU3ZBOJUTEIBHOCTH PYJIHUKA IO TOPHBIM
BO3MOYXHOCTSIM  CYIIIECTBYET TIOHSTHE OKOHOMUYECKU YenecooOpasHol WIv
ONMUMANLHOU 2000801  NPOU3BOOUMETbHOCU, TIPH  KOTOPOM  BO3MOXKHO
JOCTIDKCHHE Han0oJiee BBICOKMX DKOHOMHYECKHX TOKa3aTeiell pa3padoTKu
MECTOPOKICHHUS.

DKOHOMUYECKH IIesieco00pa3Hasi rojioBas MPOU3BOAUTEILHOCTh A, MOXKET OBITh
NPUOIU3UTENIHHO pacCunTaHa M0 SMITUPUUIECKON hopmyIie

A, =K, B,%™  mun 1/rog, (1.5)

riae K, — kooppunuent ycnosuii pazpadotku (K, = 0,1 npu nerkux u K, = 0,075 —
MIPU CIIOKHBIX YCIOBHUSX M OOJIBIION TJIyOMHE TOpHBIX padot); b, — OamaHcoBbIe
3arackl, MJIH T.
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3.3 Cpok cylecTBOBAHUS PyTHUKA

[Ipyn wu3BecTHON pacyeTHOW TOJOBOM MPOU3BOAMTEILHOCTH PYAHHKA CPOK €ro
cymectBoBanus 1 (0e3 yuera BpeMEHHU Ha Pa3BUTHE U 3aTyXaHWE TOPHBIX padoT)
COCTaBJISIET:

T =E—(1_H),ﬂe
A (1-P)

rae b, — 6aancoBble 3amackl, T; 4 — TOJ0Bast MPOU3BOAUTEILHOCTh PYJTHUKA, T.

PacueTHbIli CpOK CyIIECTBOBaHHUS pyJHHKA JOJDKEH OBITH OOJIbIIE MHUHHUMAJIBHO
JOTTYCTUMOTO JUIsl oOecIeueHusl HanboJiee 0J1arompusiTHOTO COOTHOIISHUSI MEXTY
KalUTaJIbHBIMU 3aTpaTaMHd M AKCIUTyaTallHOHHBIMH PacXxoJlaMH. PeKOMEHIyroTCS
CJIEIyIONTMEe 3HAYCHUSI TTPOU3BOJAUTEILHOCTH PYJIHUKA B 3aBUCHUMOCTH OT CpOKa
€ro CYIIeCTBOBAHMUS:

[TIpOW3BOICTBEHHAS MOIITHOCTD. . ...ttt tnnteeeeennneeeeeannnneeeeannnns MuHuManbHBIN
CPOK
00721051705 TR V) 1 SR N 1 ¢ )1 (O CYILIECTBOBAHHUS

pYAHHKA, JIET
0,1-

[Tpumeuanue. Ecinu pyTHUK BXOJMUT B COCTaB TOPHO-O00OTraTUTENHHOTO KOMOUHATA
WIH Jpyrod IpOU3BOJACTBEHHOW €IUHMIIBI, BKIIOYAIOUIE B ce0s KOMILIEKC
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oOoramieHus IOJIE3HOTO HCKOMAaeMoro, TaOJIMYHOEe 3HAu€HUE CpoKa €ero
CyLIECTBOBAHUS CIeAyeT yBenunanTh Ha 20-30 %.2°

KoHTpoJsibHbIE BONPOCHI:
1.Kakue Turbl 3a11acoB CyIIECTBYET B TOPHOM MPOMBIIIJIEHHOCTH?
2.Kakue (axTopbl BAUSIOT Ha TOJIOBYIO TPOU3BOACTBEHHYIO MOIIIHOCTh PYIHUKA?
3. OT uero 3aBUCHUT IOTEPH U pa3zyOOKUBaHHUE PYIbI?

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

4-tema: OCHOBHBIE MapaMeTPbl BCKPbITHS
Ilnan:
1. O6uuit mopsiAOK pa3padOTKKU MECTOPOKACHUS
2. Pa3MepsI I1axTHOTO OIS
3. BreicoTa sTaxa
4. CTyneHH BCKPBITUS U UX MapaMeTPhbI

Knrwouesvie cnosa u ¢hpazvi: pyonux, copuvlii omeoo,pyoOHUYHOE NOae, PA3mepbl
WAXHO20 NOJISL, 8bICOMA IMANCA, CMYNEHU 8CKPbIMUSL, UWd2 BCPLIMUSL.

4.1 O0mmii NopsiI0K pa3padoTKN MeCTOPOKIEHUS

Jliist pa3paboTKu pyJHOTO MECTOPOKIAEHUSI WM €r0 YAaCTU CO3JAETCsl TOPHOE
NpEANpUATHE, KOTOPOE Has3bIBaeTcsa pyoHuxom?®. PyJHUK MOXET BKIIOYATh OIHY
WM HECKOJBKO IIaXT, Ha KaXJIOW M3 KOTOPBIX 00O0COOJICHHO OCYIIECTBISETCS
no0b4a pyael MOJI3eMHBIM criocoboMm. Kpome maxt B cOoCTaB pyJAHHKA MOXKET
BXOJIUTh Kapbep, BEAyLIUH pa3pabOTKy MECTOPOXKIEHUS OTKPBITHIM CIOCOOOM.
PyaHuk BKIIOYAET 2opHbili 0mM600 — 4acTh HEAp, NPEIOCTaBICHHYIO €My JUIs
pa3pabOTKM MECTOPOXKICHUS, a Tak)Ke Ha3eMHBIE COOPYKEHHS, COBOKYITHOCTh
MO/I3EMHBIX TOPHBIX BBIPAOOTOK, TOPHBIE MAIIMHBI U KOMIUIEKCHI, YHEPTETUYECKUE
YCTAaHOBKA M KOJIJICKTUB TPYISAIINXCS, OOCCIEUYHBAIONMIUNA TOA3EMHYI0 JT00BITY
pyzbl. Bxogsmiye B ropHbIil OTBOJ U MOAJIEKAIINE OTPaOOTKE OaJlaHCOBBIE 3aI1aChI
PYJIHUKA Ha3bIBAIOT PYOHUUHBIM HOJIEM.

["opu3oHTaNIbHBIE, MTOJOTOMNAIAIOIINE U CTA00HAKIOHHBIE MECTOPOXKICHUS ACISITCS
B pe3yJibTaTe TOPHO-TIOATOTOBUTENBbHBIX padoT Ha maHenu mupuHod 60-200 M u
JrHOM 710 600 M 1 GoJiee, KOTOphIE, B CBOIO OYepe/lb, MOTYT JEIUTHCS Ha CTOJIOBI
uim 0510ku (puc. 2.1).

25 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 268 p

26 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 297 p
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Puc. 2.1. Jlenenue ropu30HTaNbHOIO MECTOPOK/ICHUS HA MTAHEIN U CTOJIOBI:

1 — rmaBHBINM CTBOJ; 2 — BEHTUISIUMOHHBIE CTBOJIBI
KpyTonanaroune MeCTOPOXKI€HUS IPU BCKPBITUHU JEJSTCS M0 BHICOTE HA TaXH, a
ATaXH, B CBOIO ouepe/ib, — Ha OJ10kH (puc. 2.2).

N~

A
——' 5-5 5 A-A
> Broxu ’
3 T ——
i =
~ e 700 7 -4 L =
ez ] T
=z .
Xz 7 A } v
2500 -/
T—-I F=y

Puc. 2.2. /leneHne kpyTONaaaromero MeCTOPOKICHUS
Ha staku u oioku: I, I, Il —3taxn

DTaxu, KaK MpaBHIO, OTPa0ATHIBAIOTCS B HUCXOAIIEM MOpsake. Takoi mopsiiok
oTpabOTKM OOYyCIIOBIMBACTCA KaK COBIAJICHUEM HAMpaBIeHUS OTPabOTKU C
HaIpaBJICHUEM JKCIUTyaTallHOHHOW pa3Be/KH, TaK U BO3MOXKHOCTHIO BBEJICHUS B
IKCIUTYaTaI[MI0 BEPXHUX dTAKEU paHbIIC W C MCHBIIIMMU 3aTpaTaMH, YeM HIDKHUX.
[To gucity OAHOBPEMEHHO pa3padaThIBAEMBIX ATaXKEW PA3IMYaOT OJHOATAXKHYIO,
JIBYX3TAKHYIO 1 MHOTOATAXKHYIO pa3paboTKy.

KonmdecTBo OMHOBpEMEHHO pa3pabaThiBaeMbIX OSTaXKEW 3aBUCUT OT YCIOBUU
3aJieTaHusl MECTOPOXKIACHUS, MPUMEHSIEMONW CHCTEMBl pa3paOOTKH W 3aJaHHOU
TOZIOBOM TMPOM3BOJUTEIBHOCTH pyaHUKa. OOBIUHO B IKCIUTyaTallMd HAXOJSATCS
OJTHOBPEMEHHO JiBa 3Taka. Ha HmkenexkarieM STake BEAyTCS OCHOBHBIE paOOTHI
1o 00bIue pybl, @ Ha BBIIIEISKAIIEM 10pa0aThIBAIOTCS OCTABIIINECS 3aIachl.
[Topsinok OoTpabOTKH OJIOKOB M TIaHENIeH MOXET OBITh MpsamMbiM — OT LEHTpa K
¢uanram u o6pamuvim — oT GIAAHTOB K LEHTPY.>’

OOpatHbIil  TOPSAOK  OTpaOOTKKM OJOKOB M TaHeled Haumboliee IMIUPOKO
MPUMEHSIETCS TIPH pa3pabOTKe YrOJbHBIX MECTOPOKICHHIA.

27 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 299 p
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4.2 PazMepbl IAXTHOTO MOJISI

Baxxnenmmumu mapaMeTpaMu BCKPBITUA MCCTOPOXKIACHUA ABIAIOTCA PaA3MCPHBI
MaxTHOT'O IIOJIsA, a IIpHU pa3pa60TI<e KpyToIlaaaromux MGCTOpO}KI[CHI/Iﬁ — JJIMHa
HIaXTHOI'O ITOJIA.

B npakTuke CyiiecTBYyIOT J1Ba ciiydasi OIpeIesIeHHs] pa3MepPOB AXTHOTO MOJIS:
a) pa3Mepbl WIAXTHOTO TMOJs OMNPEACNISIIOTCS BEJIMYUHOW MECTOPOXKIACHUS,
JIOCTATOYHOM JIJIs1 €ro pa3pabOTKU TOJIBKO OJHOU IIAaXTOM;

0) pa3Mepbl MECTOPOXKJICHHS IMPEBBIIAIOT IapaMeTPbl  IMIAXTHOTO  IOJS,
1 TOTJIa €ro pa3padaThIBalOT HECKOJIBKUMHU IaxTamu (puc. 2.3).

Embonst waxme Cmbons) waxm 2
NS [
e iy <
AJ_ ! 8 4
~ et ez Y]
- 00 m 4000+ ]
I‘ IL ML

2000

Puc. 2.3. Jlenenne ropu30HTAIBHOTO IIACTOOOPA3HOTO MECTOPOXKIACHHUSHA JBa
IIAXTHBIX MOJIS:
1 — rmaBHBIE CTBOJIBI IIAXT; 2 — BEHTUISILIUOHHBIE CTBOJIBI IIAXT; 3 — IITPEKU

B nocnennem citydyae Ha cTauu MPOEKTUPOBAHKS HEOOXOIMMO PEIIUTh BOIIPOC 00
ONTUMAJIbHOM YHUCJE TOPHBIX MPEANPHUIATHII U O pa3Mepax IMIAXTHOTO MO IS
KQXJ0ro U3 HUX. [ TaBHBIMU (pakTOpamu, BIMSIOUIMMU Ha pa3Mep IaXTHOTO MOJI,
SBIIAIOTCS: MPOU3BOJCTBEHHAs MOIIHOCTh PYJIHHKA, YCJIOBUS 3aJIeTaHUsl PyAHOU
3anexu, TpeOyeMble KanUTalbHbIE BIIOKEHHUS W OSKCIUTyaTallMOHHBIE 3aTpaThl.
Crnenyer y4uThIBaTh TaKKE€ CIOXKHOCTb NMPOBETPUBAHUSA INIyOOKuX maxt. [To atoi
IPUYHMHE MPUXOJUTCS YMEHbIIATh JJMHY MIAXTHBIX MOJEH, TaK KaKk Ha riayOuHax
cBbiie 1,5 KM 1enecooOpa3Has UIMHA YYacTKOB IMPOBETPUBAHUS OTAEIbHBIMU
BEHTWISIIUOHHBIMU CTBOJIaMH cocTaBisieT okosno 400-500 m.

Kpome Toro, pasMepsl IIAXTHOTO TMOJdS OrPAHUYMUBAIOTCS BO3MOMXHOCTSIMU
paloHaIbHOIO YIpaBICHUs MPOU3BOJACTBOM KpymnmHoro macmrada. Crenuduka
TOPHOT'O ITPOU3BOJACTBA TAKOBA, YTO PYKOBOJSIIHUNA COCTaB HECET OTBETCTBEHHOCTh
HE TOJIBKO 3a PUTMHUHYIO pabOoTy MpeAnpusTHs, OPraHU3allli0 MMPOU3BOJICTBA B
HEMPEPHIBHO HM3MEHSIOUUXCS MPUPOJIHBIX YCIOBHSIX, HO M 3a 0€30HMacHOCTh
paboraromux. OH JOJKEH 3HaTh PeaIbHYyt0 OOCTaHOBKY Ha FOPU30HTAX, B OJIOKaX,
a TaKKe B OTIEJbHBIX — HanboJiee OMacHbBIX 3a005X, YMETh MIAHUPOBATh MPOLECC
IPOU3BOJICTBA.

47



[IlaxTHOE  mMOJEe  TMOC/Ie  YCTaHOBJEHMS  €ro  pa3MEepoB  pas3zeisercs
MOATOTOBUTEILHBIMUA BBIPAOOTKAMHU Ha JTaXMA ©W OJIOKM Tpu pa3paboTke
HAKJIIOHHBIX W KPYTOINAJAIONMUX MECTOPOXKICHW W Ha TaHEIu —TIpHU
TOPU30HTAILHOM  WJIM  TIOJIOTOM  3ajJleTaHud  pyaHoro Tema. KpymHbie
TOPHOIO0OBIBAIOIINE TPEANPUATHS YEPHONH METAITYPrUd UMEIOT JJIUHY MIAXTHBIX
nosieit ot 1 000 mo 3 000 M, a mpennpuAaTHs uBeTHOM MeTamutypruu — ot 500 mo 2
000 m.
4.3 BoicoTa 3Ta’xka

BaxxHbIM mapaMeTpoM  BCKPBITHS  KpPYTOIAJAIOIIEr0 MECTOPOXKICHHUS
SBIISIETCS BLICOTA DTaxka®,
Omadxc — 3TO 4aCTh MECTOPOKACHUS, OTPAaHUYEHHAs MO0 MaJCHUI0 OTKATOYHBIMH U
BEHTUJISIIIUOHHBIMH IITPEKAMH, 110 TIPOCTUPAHUIO — TPAHUIIAMU IIIAXTHOTO TOJISL.
Bvicoma smadsxxca — 3TO pacCTOSHHME IO BEPTUKAIU MEXIY OTKaTOUHBIMU
TOPU30HTAMHU. DTO MOCTOSTHHAS BETMYMHA, HE 3aBHUCSIIASI OT TUTICOMETPHUH PYAHOU
3anexu. Haxnounas evicoma smadica — 3TO PACCTOSHUE MEXAY OTKaTOYHBIMU
TOPU30HTAMHU IO TAJCHUI0O MECTOPOXKIEHHUS. DTOT MapaMeTp HCIOIb3YyeTCs IpU
pa3pabOTKe HAKIOHHBIX 3aJIEKEH.
Ha BBICOTY ATaka BIUSIOT clieayomue GaKkTophl:
— 20pHo-2eonocudeckue — pasMepbl (MOIIHOCTb, [JIMHA MO MPOCTUPAHUIO
U TITyOHMHA 110 NaJeHUI0), GopMa U yTJIIbl MAJICHUs PyIHbBIX TEI;
— 20pHOMeXHU4ecKue — CACTEMBI pa3pabOTKH U MOPSAIOK OTPAOOTKH
MECTOPOXKIACHHUS, YCIOBUS TOIJIEP>KAHMS TOPHBIX BBIPAOOTOK, YCIOBHS U
0€30I1acCHOCTb BEJIEHUS TOPHBIX paboT, BpeMsi, HEOOXOAUMOE JJIsi OJATOTOBKU U
OTpabOTKH 3TaKa (TOPU30HTA);
— MEeXHUKO-IKOHOMUYeCcKue — 3arachbl pyAbl B 3TaXKe, LIEHHOCTb U COJEpKAHHE
MeTalljia B pyJe; 0ObeMbl U CPOKH TMPOBEACHHUS TOPHO-KAMUTAIBHBIX U TOPHO-
MOJITOTOBUTENBHBIX  BBHIPAOOTOK; CTOMMOCTh TMOABEMa pPYIbl M  TOPOIHI,
BOJIOOTIINBA, IOCTABKH JIFO/IEH U MaTepUaIOB.
Ha npaktuke BbICOTa 3Ta)ka BappupyeTcs B IIMPOKoM nuanazone: ot 20 1o 100 m
u Oonee. DTOT MapameTp CYIIECTBEHHO 3aBUCUT OT yria MaJCeHHs PYIHOU 3aJeKu
U €€ MOIIHOCTU: Y€M MEHbIIIe 3HAYECHMs ITHX IOKa3aTesei, TeM MEHbIIE BhICOTA
sTaka. [lpu HaAKJIOHHOM 3ajeraHud pPyJHOM 3ajJeXH BBICOTA HJTaKa MOXKET
cocTaBlATh oOkoJio 20M, a mpu pa3pabOTKE MOIIHBIX KPYTOIAJAIOIIUX
mectopoxaeanii nocturaer 60-100 M. OgHako mpu pa3paboTKe KPyTOMaaaroIIiX
*w1 oHa cocrtaBisieT Bcero 40 m. Ilpumenenue nudToB AN mogbema JIOACH,
MaTepuaIoB U 000pyAOBaHNUS MO3BOJIAET YBEIUYUTH BHICOTY 3TaXKa.

4.4 CTyneHu BCKPBITHS M UX TapaMeTpPbl
Kak mnpaBuio, BCKpbITHE TINIyOOKMX KPYTONAJAIOIIUX MECTOPOXKACHUN
OCYIIECTBISICTCSI HE cpa3y Ha BCIO TIyOMHY, a MPOM3BOIUTCS B JIBa, TPU U Oojee
3TanoB (CTyneHsMmu). BHauane MeCTOpPOKIEHUE BCKPBIBAIOT C MOBEPXHOCTH WU
HAYMHAIOT OTpadaThIBaTh €r0 BEPXHIOIO 4YacTh (IEPBYIO OuYepelb BCKPHI-THUS), a

28 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA319p
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3aTeM, 10 Mepe HeOOXOJIUMOCTH, MOCIIEI0OBATEIbHO BCKPHIBAIOT U OTPaOaThIBAIOT
HIDKHUE YacTu (puc. 2.4).
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Future reserves?

[lo naHHBIM TPaKTUKH TAyOMHA TIEPBOM OYEpear BCKPBHITHS KoJeOyieTrcs B
mpokux npeaenax: ot 300 m (s HeriyOokux Mectopoxkaenuid) g0 1 200 m (s
MECTOPOXKICHHUIN CpeTHEN TITyOUHBI 3aJIeraHusl ).
llacom 6ckpvimusi Ha3bIBAIOT TIIyOHHY, HA KOTOPYIO MECTOPOXKJICHUE BCKPBIBAIOT
COOTBETCTBEHHO BO BTOPYIO U NOCIEAYIOLUIME OYEPEeNH. DTOT HapameTp AOJKEH
ObITb KpaTHBIM BBICOTE JTaka U COOTBETCTBOBATH PACCTOSHUIO MEXIY
KOHLEHTPAMOHHBIMU TrOpu30HTaMH. OOBIYHO 1Iar BCKpbITUsA cocTaBisier 100 —
400 m?°,
KoHTpoJibHBbIE BONIPOCHI:

1.Kakue cymiecTByroT mpouecchl pa3palOTKh MECTOPOXKIACHUN  TOJIE3HBIX
MCKONAeMBbIX?
2.YUTo0 Takoe 3Taxk M Kakue ObIBAIOT pa3Mephl dTaxka’?
3.Kakas pazHuiia Mexry CTYIIEHEM U IIarOM BCKPBITHSA?

HUcnoab3yemble TUTEPATYPHI:
1.Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd
Edition): Wiley 2002 Alabama USA
2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.
3. IlyukoB JIL.A., Kexeneckuii FO.A. [loazeMHas pa3paboTka MeCTOPOXKICHUIN
noJie3HbIX HckonaeMbix. YueOHuk nans BY3oB Tom 1.MUP rophHoil KHHTH.
N3narensctBo HITY. IN'opnast kuura 2009 r.

29 William A.H., Richard L.Bullock.Underground mine methods-Enginiring Fundamentals and International Case
Studies 2009 Orebvo Sweden p 22
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S5-tema: TexHoJiorus MoA3eMHOM pa3padoTKU NJIACTOBBIX MECTOPOKIEHUI
[Iman:
1.I'opHO-TEONOTMUECKAS XAPAKTEPUCTUKA YTOJIBHBIX MECTOPOKICHUN.
2.Knaccudukarus 3anacoB yriei.
3.IIpon3BoICTBEHHAS] MOIIHOCTH MIAXTHI M CPOK CITYKOBI
4. ITpouieccyl OYMCTHOW BBIEMKH MPH pa3padO0TKE yrOJbHBIX MECTOPOXKICHUI

Knrwoueeswie cnosa u ¢hpasvimapxa yans, MowHocms niacma, eopHoe 0dsjeHue,
ynpaenieHue 20pHbIM —OAGIeHUM, KpenleHue npusadouHo20 HNpOCMpAaHCad,
ynpaeieHue Kpoeiel, cucmemvl pazpabomkKu Y2OAbHbIX MeCmOpOHCOeHUL,
noo3emMHas  eazuukayus,  BbleMOYHbIU  KOMOAQUH,  MENnXAHU3UPOBAHHBLU
KOMNJEKC.

5.1 I'opHo-reosiornyeckasi XapaKTepUCTHKA YIOJbHBIX MECTOPOKIeHUil

B Hacrosiiee Bpems u3 HeAp 3eMJIM HU3BIEKaeTcss OKojo 12 mupa. T.
pPa3IMYHBIX MUHEPAIBHBIX MNPOAYKTOB, 86,5% W3 HUX OTHOCHTCH K
YHEPTETUUCCKHM.

1910 r. B TonnuBHOM 0ajaHce CTpaH MHUpa MCIOJIb30BaIUCh Yroib (65%),
npoBa (16%), pactutenbHble U KUBOTHBIE OTOpOCH (16%), HedTh (3%). C 30-x
rojgoB XX BeKa MOJ0KEHHE HA4yajdo MEHSThCS: CHM3WIAch mois yrias (55%),
yBenuuunach n1ois netu (15%), cran npumensatbes roprounii ra3 (3%).

B nanpHelimem monokeHUe pe3ko MeHseTcs: B koHie XX Beka yrojib M0
notpebsiernto B TOb mupa crosin yxe Ha 2 mecte (40%).

Hons yrasg B npousBojctBe 3nekTpodHepruun: CIIA, Boarapuu (-60%), Kuraii u
Nunus (70%), Asctpamus (76%), [lomema (>80%). D10 00ycmoBuiio poct
no60b14 yriasa: Kurait 2500 mon. 1., CLIA cBbilie 1 MiIp/. TOHH.

B nacrosiiee Bpems n1o0biua yrist Beaetcs B 60 crpanax. Exxeronno B Poccuun,
CHIA, Kurae, ITonsme, FOAP, Uunuu, ABctpanuu noowiBaetcs 6osnee mo 100
MJH. T. Ha nonto atux ctpan npuxoaurcs 87% MUpPOBON JOOBIYM YTIIA.

Ecau pa3Benanubix 3amacoB HepTu xBatut Ha 40-50 ser, To yrig - He MeHee
200-250 net. MupoBble IpPOTHO3HBIE 3aMachl yrig oueHuBawTcsa 14,81 Tpi. T. B
OCHOBHOM OHO cocpenorodeHo B Poccum (5,2 tpi. 1.), CIIIA ( 3,6 Tpa. T.) u
Kutae ( 1,46 tpa. T.) PazBenannsie 3amnacel yris B mupe Ha 1.01.96 cocrasmisnu
1752,2 mapn. T..

[TockoNbKy MCKOMAaeMbIN yToiib OCTA€TCSl €MUHCTBEHHBIM KPYIHBIM TOTUTUBHBIM
pecypcoM 4elioBedecTBa, MPEIoiaraeTcsi, YTo OH CO BPEMEHEM 3aMEHUT He(DTh
U ras.

VYTOJIbHBIM MECTOPOXKAECHUEM HA3bIBAETCSA MPUPOJHOE CKOIUIEHUE YT, KOTOPOE
B KOJMYECTBEHHOM Y  KA4eCTBEHHOM  OTHOIICHUSX  MNPUTOJHO  JUIS
IPOMBIIIJIEHHOTO OCBOEHUS ™,

HckomaeMple yrim - 3TO TBEpPAble TOPIOYHME BEIIECTBA  OCAJOYHOTO
MIPOUCXOXKICHHS, COCTOSIIINE U3 MTPOAYKTOB PA3JIOKEHHS OPTAHHIECKUX BEIICCTB
cogepxamue ot 75 10 97% yriepojia 1 HEKOTOPOE KOJIMYECTBO MHUHEPAIbHBIX
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npumMeceil. Mckomaemble yriM 3ajeraloT B BHJIE IUIACTOOOPa3HBIX Tel M
MPOCIIOEB CPEAU IPYTUX MOPOJ OCATTOUYHOTO MPOUCXOXKICHUS.
[ImacToM TPHUHATO HA3bIBaTh TI'€OJOTHYECKOE TEI0, CIOKEHHOE OJHO(a3HOM
0CaJI0YHOM TOPOJOM, OTPaHUYEHHOE ABYMS MPUOIU3ZUTENBHO MapaJIIEIbHBIMU
MOBEPXHOCTSMH.
MoIHOCTS IU1acTAa:
Poccus:
a) BecbMma ToHKHE 10 0,7 M.;
0) Tonkue 0,71-1,2 M.
B) cpenHei MomHocTH 1,21-3,5 M.
') MOIIHBIE >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) cpenneit momuoCTH 1,3-3,5;
B) MOIIIHBIE >3,5 M.
VYroapHbIe MIACThl OBIBAIOT MPOCTOTO U CIOXKHOTO cTpoeHus. [lmact mpocroro
CTPOEHUSI COCTOMT TOJBKO M3 TOJIE3HBIX MCKOIMAEMBIX, B IUIACTE CJOXKHOTO
CTPOCHHUS YTOJIb pa3AeisieTcs Ha OTJASIbHBIC CJIIOU MPOCIOWKaMHu Mopobl. Cioi
YIJIs,, MEXKIY JIBYMs IIPOCIIOMKAaMU IMOPOIbI, Ha3bIBACTCS HAYKOM.
PaznuuaroT y miacToB CI0XKHOTO CTPOCHHUS : MOIIHOCTH IOJHYIO, TOJIC3HYIO U
BBIHIMAEMYIO.
B Poccun pazpabatpiBatoTcs MOJ3EMHBIM CIIOCOOOM TTACTHI MOITHOCTRIO OT 0,5
1m0 18 M., mpu 3TOM cpeaHsas MOIIHOCTh 2,51 M., B BeaukoOputanuu 1,4m., B
I'epmanum 1,78 M., Bo @panuuu 1,63, HrxHuiil npenen 1,2 m.
Yron najaeHus miacra:
Poccus:
a) rmoJyiorue 10 18°;
0) HakJoHHBIE 19-35°;
B) KpyTOHaKJIOHHBIE 35-55°;
r) KpyThie 56-90°
['epmanun:
a) mosorue 1o 18°
0) cmabonaknonusle 18-36°
B) CHJIbHOHAKJIOHHBIC 36-54)
') KpyThie =>54

['azonocHocTh 1uacToB. Pa3paboTka yroJapHBIX MECTOPOXKIACHHH YacTo
CONPOBOK/JIA€TCS BBIJACIECHUEM METaHa WM YTJeKuciaoro rasa. PaszmuuaroT
a0COIOTHYIO U OTHOCUTEIIbHYIO ra30000JIbHOCTD IIAXT.

[To oTHOCHUTENBHOU Ia3000MIBHOCTH MIAXThI OAPA3ACISIOTCS Ha 4
kateropuu |(Poccus).

1 xateropus 10 5M°/T,

2 xareropus 5-10m%/T,

3 xkareropus 10-15m%/t,
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4 cBepxkKaTeropuiiHbIC
5 omacHbIe IO BHE3AIMTHBIM BHIOpOCAM.
B Nnauu Ha tpu, B ['epmanuu Ha 7.
Mapka yris. IIpoMbelnuieHHOE 0003HaUEHUE COpPTa YTIJId Ha3bIBAE€TCS MapKO
YIS,
Bbypelie yriu_ (HauanbHas ctaaus metamopdusma): b-1 (Bnaxxnocts >40%)
b-2 (30-40%)
B-3 (<30%)
Kamennble yrnm (Mo BBIXOAY JIETYy4uX BeIIECTB M cnekaemoctu) J[ -
TMHHOIUIaMeHHble, [ - razoBbie, [ K - razoBoe xupHsbie, XK - xupHble,
KX - kokcoBsie xxupHbie, K - kokcoBbie, OC - OTOIIEHHBIE CIIEKAIOIINECH,
CC - cimabo cnekaromuecs, T - Tommue,
m» AHTpaiuThl: [TA - mosyanTpanutsl, A - aHTPALIUTHI
Brixon neryuux He O6onee 6% B anTpauuTax, 6-8% B MogyaHTpaluTax.

CKJIOHHOCTD YIVISl K CAMOBO3ropanuio’’,
Yrim BceX MapoK B pa3HOMl CTENEHU CKIOHHBI K CaMOBO3TOPaHHUIO, TO €CTh
OIIACHBI 110 BOSHMKHOBEHUIO SHIOTE€HHBIX IT0KAPOB2,
['opubie ynapsl. C pocToM Ii1yOUHBI pa3pabOTKU YBEIUUYMUBACTCS HAMPSIKEHHOE
COCTOSIHME TCCHBA U BO3HUKAET OMACHOCTb TOPHBIX YapOB.
JleTyune BemiecTBa - BEIIECTBA, BBIACISIONIMECS W3 HCKOMAEMBIX Yried mHpH
HarpeBaHuu. B cocTaB JieTyuux BEHIECTB BXOASAT Biara, JeTy4le OpraHu4YeCcKue
YacTH YTJIsl, YACTUYHO MPOJIYKThI Pa3JIOKEHUSI HEKOTOPBIX MUHEpANIOB. Brixon
JETy4YrX BEIIECTB OT OypbhIX yriie K KaMEeHHbBIM M Jajiee K aHTpaluTam
cHmxkaetcst ot 50% 10 2%.

5.2 Knaccudukauus 3anacoB yrJjeu

JleneHue 3amacoB:

- 00IIE TEOJIOTUYECKHUE
- pa3BeJlaHHbBIC - TOCTOBEPHO JOKA3aHHBIE U MPENOIOTraeMbIe
3anacel kateropuu A+B+Ci+ C;

AOCTOBCPHLBIC - U3BMCPCHHBIC U BBIYMCJICHHBIC 3alldChbl KaTGFOpHHA+B+C1
IIPUT'OOHBIC:
- AJI2 OCBOCHHA IIPpU COBPECMCHHOM TCXHHKO 9KOHOMHWYCCKOM YPOBHC
HpI/I HBMeHSIIOIHefICH MOIIHOCTH, IIAXTHOC IIO0JIC ACJIAT Ha YYACTKH, OIIPCACIIAIOT
Ha KaXXKIA0M N3 HUX Tcp U IIOACUUTBIBAKOT 3al1aChbl

3aHaCBI YA B HIaXTHOM II0JIC

Zoan=D *p

rac:
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D- momass mr.m. M2

P — CpeaHss NPOU3BOAUTENBHOCTD IIACTa T/M? \p = my;

M - cpeaHsst MOLIHOCTD IUIACTa ) - CPEIHSSA INIOTHOCTD YIVISL B MACCUBE
(byporo-1,2; xamennoro 1,3-1,4, aatpanura 1,5-1,6)

[Ipu3BOAMTENBHOCTh ILTACTA - 3TO Macca yINisi B TOHHAaxX B IPU3ME C
OCHOBaHMEM 1M? M BBICOTOH paBHOM €ro MOIIHOCTH B MeTpax. llpu
MU3MEHSIOMIENCS MOUTHOCTH, IIaXTHOE MOJIE IENAT HAa YYAaCTKH, ONPEAENIIOT Ha
KQKJIOM U3 HUX Tcp U ITOJCYUTBHIBAIOT 3aI1ACHI:

221+Zz+...+Zn:D1p1 +D1p2+...ann
N-Yucio yyacTKkoB
HpI/I HCCKOJBKUX IINIACTaxX B IIIAXTHOM II0JIC

=Dnn1pnnl +Dnn2pnn2+- .. Dnnipnni
I-Hucao niacToB
HpI/I PaBHBIX INIOMIAAAX HIAXTHOI'O IIOJIA 110 KaXXI0OMY HHaCTy:

=Dnn (prml +pnn2+- .. pHHi)

[ToTepu, orieHUBaOT KO3PHUITUEHTOM MOTEPD.

Loy
[Torepu yris (%) onpenenstorcs
K,=100*(1- Z.p/Zss)
[IpombInIeHHBIE 3aM1achl YIS B IIAXTHOM TI0JIE:
an: Zﬁn*C
C - KO3 PUITUEHT U3BIICUCHUS

c=1-0.01 K

[Ipy OpUEHTHPOBOYHBIX pacueTaX PEKOMEHAYETCS TMPUHUMATh «C» B
3aBHCUMOCTH OT THUIIOBO,

Tonkue 0,9-0,92

Cpenneit momuoctu 0,85-0,88

Momnslie ntosorue 0,82-0,85

Momurnsie kpyTeie 0,75-0,8

Jlenenue mraxTHOTO MOJsA Ha dYacTd. [Ipom3BOJCTBEHHAs MOIIHOCTh M CPOK
CITY>KOBI IIaXThI.

JleneHre MeCTOPOXKICHUS Ha IIaXTHHIC TTOJIS:

Croco0sl: a) Mo MPOCTUPAHUIO

0) mo TIoIaau

B) M0 HNaJECHUIO

T') KOMOMHHUPOBAHHBIH

JleaeHue MmaxTHOrO IOJIs

Kpbutes; OpeMcOeproBasi 4acTh; YKIOHHAS 9acTh; HA 3TAXKH.

Jlenenue maxTHOTO TMOJIS HA MTAaHEH, TTAaHE Ha SPYCHI.
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5.3 Ilpou3BoACTBEHHAS MOIITHOCTDH IHAXTHI M CPOK CIYKOBI

Aroa:Km*np.z{.

Kus- Ko3DPUIIMEHT, yYHTBHIBAIOMHKK J00BIYY YINISI W3 IMOATOTOBUTEIBHBIX
3200€B

Np 5 ~9UCII0 pabOYNX JHEH B roay
Acyr,-CpeIHECYTOUHAS HAarpy3Ka Ha OYUCTHOM 3a00H, T/CyT

TumoBsle npousBocTBeHHBIE MomHOCTH maxT 3000, 4000, 5000, 6000, 8000,
10000 1 12000, 20000 1/cyT.

Mexny Aron,Qup 1 T CyliecTByeT 3aBUCUMOCTD
an: Arou*T

T 40 net npu Acyr 3000, 4000 1/CyT.

T > 50 net npu Acyr > 4000 1/CyT.

BpeMms Ha ocBOoeHHE MTPOEKTHOM MOIIHOCTH 1 :
JUIst THaxT MomHOCThIo 10 40001/CyT., 2-3 roxa;

5000-6000 1/cyT., 3-4rona;

6000 1/cyT. 4-5 ner.

romaa; 5000-6000 t/cyT., 3-4 roxa;

>6000 1/cyT. 4-5 e,

Takum 00pa3om, onpeaeIsieTCs MOIHbII CPOK CYKOBI IIaXTHI.

3Hast Qup., U COOTHOWIEHUE Aroy U T, MOXKHO ONpPEAEIUTh MOIIHOCTb U CPOK
CITY>KOBI IIaXTHI.

ITpu pa3paboTKe YyroJibHbIX MECTOPOXKACHHUI ¢ HEOOIbIINMU 3anacaMu Aoy 1 T
MOTYT OBITh MEHbILIE€ TUIIOBBIX.

[Tpu GonbmIMX pa3mMepax MECTOPOXKACHUS, KOTJa HA HEM MOXKHO PACIIOJIO0KUTh
HECKOJIBKO HIaXTHBIX TOJeH, pemiaeTcs oOpaTHas 3ajxada. 3aJaroTcs
IPOU3BOACTBEHHONM MOIIHOCTBIO M CPOKOM CHYyKObl IIAXThl, a 3aTeM
OTIPENENSIOT HEOOXOAMMBIE pa3Mepbl IIAXTHOTO IOJiA, YTOObI OHO HUMEJO
TpeOyLIuecs: MPOMBIIIUICHHBIE 3aMachl.

[Ipon3BoACTBEHHAs] MOIIHOCTh LIAXThI B MEPBYIO OYEpPE/b 3aBUCUT OT YUCIA U
MOIIHOCTH IUIACTOB YIJISI B LIAXTHOM moJjie. Yem OoJibllie IUIACTOB M HUX
MOIIHOCTh, TEM OOJIBIIYI0 MOIIIHOCTh MOXKET UMETh I1aXTa.

Jlns pa3paboOTKHU CBUT, TOHKHMX IJIACTOB PEKOMEHyeTCs CTpouTh maxThl 3000-
8000 T/cyT.

Jist pa3paOOTKM CBUT, IIJIACTOB CPEAHEM MOIIHOCTM M MOIIHBIX IJIacCTOB,
MorntHocTh ipuHumMaetcs 12000-20000 T/cyT.
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BcekpoiTHE IIAXTHOTO MOJIS
K ocHOBHBIM (pakTOpaMm, ONpEISSIONIUM BBIOOP CXEMBI M CIIOC00a BCKPBITHS
MIAXTHOTO,TOJISI UM €T0 YaCTH OTHOCSTCS: YHCJIO BCKPBIBAEMBIX ILIACTOB, YTOJI
MajieHus] IJIaCTOB, CBOWCTBA BMEIIAMOIIUX IOPOJ, PACCTOSHUE MEXIY
MJIacTaM#, MOIIHOCTh HAHOCOB, HaJMYWE TUTBIBYHOB M JPYTHX BOJOHOCHBIX
MopoJi, HApPyIIEHHOCTh MECTOPOXKJACHUS, TJIyOuHa pa3paboTku, pelbed
MECTHOCTH, IIPOW3BOJACTBEHHAs MOIIHOCTh IIIaXThl, pa3Mep MIaXTHOTOIOJS,
CPOK CHyXOBI IaxThl, YPOBEHb Pa3BUTHUS TOPHO-IOOBIBAIOIICH TEXHUKH,
TIOJrOTOBKA IIAXTHOT'O OIS, CHCTEMA pa3paboTKK M CXeMa BEHTHIIALMY U Jp°,
CxeMa  BCKpBITHUS- MPOCTPAHCTBEHHOE  PACIOJOKEHUE  BCKPBIBAIOIIUX
BBIPA0OTOK (CTBOJIBI, IITOJIBHU U JIP.) OTHOCUTEJIHLHO TPAHMUIL IIAXTHOTO TOJIA.
Croco0 BCKPBITHS - PACIHOJIOKEHHE CHCTEMBI BCKPBIBAIOIIUX BBHIPAOOTOK B
IAXTHOM TII0JiI€ OTHOCHTEIHHO TOPH30HTAIbHON IUIOCKOCTH M C YYE€TOM HUX
(GyHKIIMOHATBLHOTO Ha3HAYCHHS.
BcxkpeiBarorime BBIPAOOTKH -TJIaBHBIC BCKPBIBAIOTIINX BBIPA0OTKHU
(BepTHUKaIbHBIC M HAKIIOHHBIE CTBOJIBI, IIITOJBHM).
BcnomorarenpHble  BCKPBINTHBIE BBIPAOOTKH (CJEMbIE CTBOJBI, KBEPIILIATH,
CKaTbl, OpemcOepru, yKIOHbBI U JIp.)

CxeMbl BCKPBITHUA IMOAPA3ACIIAOTCA:

1. Ilo PaCIIONIOKCHUIO I'NIaBHBIX BCKPBIITHBIX BI)Ipa6OTOK OTHOCHUTCIIbHO I'PaHHI]
mMaxTHOTI'O ITOJIA.

2.Jlo0 duyMciay OTKaTOYHBIX TOPU30HTOB, BCKPBIBAEMBIX TIJIABHBIMU H
BCIIOMOTaTEJIbHBIMU BCKPBIBAIOIIIMIMU BbIPAOOTKAMH.

Bce cnioco6b1 BCKpBITHS TOIPA3ACISIOTCA:

BeprukanbHbIMM  CTBOJIAMM U1l BBINOJIHEHUST BCEX TPAHCHOPTHBIX H
BCIIOMOTaTEJIbHBIX ONepanuuii (Crnocod BCKPBITHS BEPTUKAIbHBIMUA CTBOJIAMM).
HaknOHHBIMM ~ CTBOJAMHU Ui BBIOJHEHHUS BCEX  TPAHCIOPTHBIX H
BCIIOMOTATENbHBIX ONepanuil (Cocod BCKPBITHSI HAKIIOHHBIMU CTBOJIAMHU ).
[TonpHsIMU 1711 BBIMOJHEHUS BCEX TPAHCHOPTHBIX M BCIIOMOTaTEIbHBIX
onepaiui (crmocod BCKPHITUS IITOJIbHIMU).

HakJIOHHBIMHM CTBOJIAMM WJIM IUTOJIBHSIMU JJISl BBIJIAYU YTJIs U BEPTUKAIbHBIMU
CTBOJIAMM JUIsl BBIITOJIHEHUSI BCIIOMOTATEIbHBIX ONepauuil (KOMOMHUPOBAHHBIN
crioco0 BCKPBITHSA)

5.4 TIpouecchbl OYUCTHON BbIeMKH NMPH Pa3padoTKe YroJabHbIX
MeCTOPOXKACHUM
1. Brlemka yris
2. TpaHCOPTUPOBAHUE YTIIS
3. Kpennenue nprszaboitHOTO MPOCTpPaHCTBA
4. VYmupaieHue KpoBieu
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TexHo0rus U MeXaHU3aU MU BHIEMKH YIJIA
B HacTosiiee BpeMs UCIOIB3YIOT CIEAYIOLIUE CIIOCOOBI BBIEMKH YTJIA:
1. Mexanuyeckuii cnocod BIEMKH yTJIs
2. BypoB3pBIBHOM CITOCOO BHIEMKH yTIIS
3. I'mapaBauyeckuii cnocod BBIEMKH YTJis
4. I'e0T€XHOJIOTHUYECKUE CIIOCOOBI
Bri0op cmocobGa BbIEMKH 3aBUCUT MPEXJE€ BCEro OT CBOMCTB U COCTOSHUSA
NJacTa U OKPYKaIUIUX MOPOJ, HATUYUS TEXHUUYECKUX CPEACTB, TPEOOBAHUM K
KA4yeCTBY YyTJis, TAKXKE 3aTpaT Ha BHIEMKY.
[Iporiecc BhIEMKH BKJIIOYAET pa3pylIEHUE IJIacTa U MOTPY3KYy OTOUTOTO YTII,
KOTOPBbIE MOTYT BBINOJIHATHCS JUOO OJHOM, JMOO HECKOJbKUMHU MAIIMHAMU,
OJTHOBPEMEHHO WJIM NOCJIEA0BATEIBHO.
HauGonpiee pacnpocTpaHeHne MOIyYuI MEXaHUYECKUN CIOCOO BBIEMKHU YTJIS.
OH OCyIIECTBISETCS C TOMOIIBI0 KOMOAWHOB W CTPYTOB, BPYOOBBIX MAIIWH,
OYypOIIHEKOBBIX YCTAHOBOK M T.J.
YnpasieHue ropHbIM AaBjaeHneM. Kpenn o4ucTHBIX BHIPA0OTOK.
YupasiieHue KpoBJieH.
['OpHBIM JaBI€HHEM Ha3bIBACIOTCS CHJIbI, ACHCTBYIOIIME B MACCHBE TOPHBIX
NOpOJl ¥ MPOSIBISIOMIKECS B BUlE AedopManuii U paspylieHHil Mopoj BOKPYT
TOpPHOM BBHIPAOOTKU™®, IaBIEHHEM TOPHBLIX MOPOJ Ha KPElb, 3aKIaAKy, LHEIHKH.
['opHoe naBiieHME BBI3BIBAETCSI COOCTBEHHBIM BECOM TMOPOJ, a HHOTJAA U
TEKTOHUYECKUMH CHWJIAMH U TEMIEPATYPHbIMU IPaUEHTaMH.
VYrpaBiaeHueM ropHbIM JaBJIEHUEM Ha3bIBA€TCS COBOKYITHOCTh MEPOIPUITHH 1O
pPEryJIMPOBAHUIO TPOSIBJIEHUA TOPHOTO JaBJIEHUS B pabodyeM MPOCTPAHCTBE
OYMCTHOHN BBIPAOOTKM B IEJIX oOecreueHus O0e30MacHOCTH M HEOOXOIMMBIX
POU3BOJICTBEHHBIX YCIOBHH. OTH MeponpusTHs CBOJAITCA K BBIOOpY
pallMOHATBHBIX KOHCTPYKIIMHA Kpemu, CHOoCOOOB KpeIUIeHUs, CrnocoOoB
yOpaBJIEHHUS KpPOBIEM M K MPOBEACHUIO CHEUUATBHBIX MEpPONPUATHI 1O
NpEeAYNpPEXJICHUI0 TOPHBIX YJAapoOB, BHE3aMHBIX BBIOPOCOB YISl U Tasa,
CaMOBO3TOpaHUsl YTJIs.

Bcé sto 3aBucut B MNEPBYIO OUCPCAb OT COCTABaA U CBOMCTB mopoa KpoOBJIM H
MMOYBBI OYMCTHOM BBIpa6OTKI/I. B 3aBucumoctu or KpCIIOCTU H YCTOﬁQHBOCTH
Imopoa pa3jinvdaroT KpOBJIIO JIOKHYIO, HCIIOCPCACTBCHHYIO U OCHOBHYIO, U IIOYBY
HCIIOCPCACTBCHHYIO 1 OCHOBHYIO.

Kpenb ouncTHBIX BHIPA0OTOK

Kpenb 04ncTHOM BBIPAOOTKH JIOKHA OBITH MIPOYHOM, HE MEIIATh BBHITIOJTHECHHIO
MPOU3BOJACTBEHHBIX IPOLECCOB W HMETh MHUHUMAJbHYI0 CTOMMOCTH U
HAWMEHBIIINE TPYJOBBIC 3aTPATHl HA €€ YCTAHOBKY, IIEPEHOCKY WJIN MEPEIBUKKY
KpEeId OYHCTHBIX BBIPAOOTOK JIECNATCS Ha:

1. NaauBuayanbHyO KpEIb
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2.IlepeABMKHYIO Kpelb (MEXaHU3UPOBAHHAS KPETIb)

NunuBuayanpHas Kpelb COCTOMT U3 OTICIbHBIX, HE CBSI3aHHBIX MEXKIY COOOMH
CTOCK C BEpXHAKaMH WM 0€3 HUX, U BPYUYHYIO TEPECTABISICTCS BCIEa 3a
MOABUTAaHUEM 3a004.

[lepenBukHasi Kpemb COCTOMT U3 B3aUMOCBSI3aHHBIX 3JEMEHTOB (CTOSIK,
BEPXHAKOB, OCHOBAaHUW W JPyrHMX 3JEMEHTOB) W NEpPEIABUraeTCs BCIEa 3a
3a00eM ¢ MOMONIBI0 JTOMKPATOB (CaMOXOJHAs WM MEXaHU3UPOBAHHAS KPEIb)
WU TOJ JeWCTBUEM COOCTBEHHOI'O0 Beca M Beca OOpPYILIEHHBIX Ha HEE MOpOJ]
(IMTOBAst Kpemb HA KPYTHIX IIACTAX).
WunuBuayanbHas Kpemnb JSIUTCS B 3aBUCUMOCTH OT MaTtepuala Ha:
1. JlepeBsiHHYIO
2. MeTaniudeckyo
3. CMmeniaHHyO
OT Ha3HAYEHUS Ha:
1. TIpuzaboiinyto
2. [locagounyro

[Ipu3aboitHas Kpernb yCTaHABIMBAETCS BCIE/ 3a BBIEMKOW YISl U CIYKUT
Ui TMOJNJEpPXKUBAHUS KpPOBIM B  paboyeM  MPOCTPAHCTBE  OUYHUCTHOM
BbIpaOboTKU. MeTaiinueckass MHIWBUIyaldbHas MpuU3a0oitHas Kpemb COCTOUT U3
CTOEK, YCTAaHOBJIEHHBIX MOJ METAJIMYECKUE BEPXHIKH, COCAMHEHHBIX MEXKIY
coboii mapaupHo.llocagounass kpemb YycTaHaBIMBAeTCA Ha TpaHUIE C
[OTaIlaeMbIM BbIPA0OTaHHBIM MPOCTPAHCTBOM M CIY>KUT JUJIsl YNPaBJICHUS
oOpylIeHHeM WIM IUIaBHBIM omnyckaHuem Kposiu.llocamounas  kpemnb
IPUMEHSIETCAd B BHUJAE OPraHHOIO pPsJa, KyCTOB, KOCTPOB M METAIIIMYECKHUX
CTOCK-TyMO.

NHnuBuayanbHas Kpenb HE 00eCleYMBaET MOJHOW 0e30macHOCTH padoT,
a caM IpolecC BeCbMa TPYIOEMKHU. OTH HENOCTATKU YCTPAHAKTCS IpHU
NPUMEHEHUU CaMOIEPEIBUTAIONINXCA Kpenel, KOTOpble OOBIYHO BXOJAT B
COCTaB OYMCTHBIX MEXAaHU3UPOBAHHBIX KOMIUIEKCOB U arperaTos.

MexaHu3UpOBaHHBIE KPEMHU OUYHUCTHBIX KOMIUJIEKCOB U arperaroB B
3aBUCHUMOCTH OT XapakTepa B3auUMOJEHCTBUS C OOKOBBIMH TMOpPOJAMHU
NOAPA3AEIAIOTCS Ha:
1. IlogaepxxuBatomue
2. OrpaguTenbHO-TIOAAEPKUBAOIINE

[TonnepxuBaromyie Kpeny BBHIMOIHAIOT POJIb MPU3a00MHON U MOCaI0YHON
Kpeneil, T.e. MOAJEpPKUBAIOT KPOBI B pabOyeM NIPOHU3BOJCTBE OYUCTHOU
BBIPAOOTKH U OJHOBPEMEHHO YIPABISIOT OOpYIICHHEM KPOBIIH.

Ecnu xpenp emje orpaxaaeT OYUCTHYIO BBIPAOOTKY OT MPOHUKHOBEHHUS B

Hee  OOpyIIeHHBIX  MOpOJ, TO  OHAa  Ha3bIBaeTCsl  OrPaJUTEIbHO-
MOAACPKUBAIOIICH.
MexanusupoBanHas  Kpemnb. llepenBukka W yCTaHOBKAa  IOJHOCTBIO
MexaHu3upoBaHa. COCTOUT U3 OTAEJBbHBIX CEKUNN, KaXkas U3 KOTOPBIX COCTOUT
U3 OCHOBAHHUS, THAPABIMYECKUX CTOEK, BEPXHSIKA M THUAPABIUYECKOTO
JIOMKpaTa.
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[IlutoBBIE Kpemu NTPUMEHSIIOTCS TpU pa3paboTKe KPYTHIX IIJIACTOB H
MEepPEeIBUTAIOTCS 1O MaJACHUIO TOJ JAEHCTBHEM COOCTBEHHOIO Beca M Beca
OOpyIIEHHBIX HA HUX TIOPOJI.

YupasieHue KpoBJiel

YpaBiaeHHEM KpOBJIEW HA3BIBAETCS COBOKYIHOCTH MEPONPHUATHHN 10
peryiaupoBaHuio oOpymieHuit u jnedopmamnuil KpoBJIM B BbIPAaOOTAHHOM
NpPOCTPAHCTBE B IelsAX oOecneueHuss O€30MacHOCTU U HEOOXOJIUMBIX
MIPOU3BOJICTBEHHBIX YCIOBUI B OYUCTHON BHIPAOOTKE.

36

Cnoco0sl ynpaBieHus: KpOBJICH ™
1. OOpyuieHuemM mopo B BHIpaOOTaHHOM MPOCTPAHCTBE
2. VIckycCTBEHHBIM MOJJIEP)KaHUEM KPOBJIM B BHIPAOOTAHHOM MPOCTPAHCTBE.

3. EcTecTBeHHBIM MOIJIEPKUBAHUEM KPOBJIM B BHIPAOOTAaHHOM MTPOCTPAHCTBE.

TexHO0TrHs OYHCTHBIX PA0OT U CUCTeMbI Pa3padOTKN TOHKUX U CpeaHel
MOIIIHOCTH MOJIOTHX IJIACTOB

IIpn pa3paboTke TOHKHX M CpPEAHEH MOIIHOCTH IMOJOTHX IIJJACTOB
MPUMEHSAETCS MAIIMHHO B3pbIBHAS OTOOWKA YIS, BhIEMKA YIJISl OYHUCTHBIMU
KOoMOallHaMU, OYMCTHBIMU KOMILJIEKCAMU U arperatamu.

MairHHO-B3pbIBHAS 0TOOMKA yrisi. 3T0 OypOB3pbIBHON c1oc00 0TOOMKHU
C TIpeJIBapuTEIbHOM MOAPYyOKOH Mmi1acTa BpyOOBOM MalIuHOM.

Bpy6oBas mammua coctouT u3: japurartens(l); magaromed wactu(2);
pexymieit dactu(3) ¢ HUCNOTHUTENbHBIM OpraHom - Oapom(4). bap wumeer
PEOXYIIYIO 1LIETh C PEXYIIUMH 3yOKamMu. A Take pacimTHOOBIIMK(O) - IS
yIAJEHUS YIS,

Bbiemka yrisi komOaiiHamMu
VYronpHble KOMOAHBI OTAEISIOT OT MAacCHMBa Yrojib M TMPOU3BOJIAT
NOTPy3Ky €ro Ha KoHBelep. Beien 3a komOaitHOM MpOHU3BOAUTCS OPOPMIICHUE
32004 (pydHas oTOOIKa OCTaBIIEWCS Ma4yKWd yIJisg y MOYBBI M KPOBJIHM ILJIACTA),
norpy3ka oTouToro npu ohopmiaeHun 3a00s1 U OCTABIIErOCs MOcie KomMOalHa
yIJIsl HAa KOHBEHep, KperieHue 3a004.

Bbiemka yrjisd O9YMCTHBIMH KOMIUIEKCAMM U arperaramMmu

O4YHUCTHBIM KOMILUIEKCOM Ha3bIBaCTCsSA HA0Op MaIlluH U 00OpYJIOBaHMS,

B3aMMHO  CBSI3aHHBIX II0 CBOMM TEXHOJOTHYECKHM IapamMeTrpaM H
00eCreYMBAOIINX MEXaHU3AIMIO BCEX OCHOBHBIX MPOIIECCOB I10 JT0OBIUE YT B
OYHCTHOM 3a00e€.
O4YHUCTHBIM arperaToM_Ha3bIBaCTCS MEXAaHUYCCKH U TEXHOJOTMYECKH CBSI3aHHbBIC
JPYT C_ IPYrOM B OJHO €AMHOE IEJI0e U IMepEeMEeNIAONUecs 0 X0y JBHKCHHUS
320051 CpPeACTBAa BBICMKH, IOTPY3KH, TPAHCIIOPTA IOJE3HOTO HCKOMAeMOI'o H
3aIMThI PAa00YETo MPOCTPAHCTBA OT JABJICHUS FTOPHBIX ITOPO/I.

36 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 350-351 p
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OuucTHOW KOMIUIEKC BKJIIOYAaeT B ce0s y3KO3axBaTHBIM KoMOaiiH,
KOHBEHEp U MEXaHU3UPOBAHHYIO KPETIh.

Kommiuekc KM-87 cocrour wu3 MexaHuW3UpoBaHHOW kpenu M-87,
koHBeiiepa CIIM-87b u mepeMemaromerocss no HeEMy OYUCTHOIO KoMmOaliHa
(1K-52M, 2K-52, BK-52, BK-2). IlpuMeHeHHE OYHUCTHBIX KOMIUIEKCOB IO
CpaBHEHHUIO C KOMOailHaMM ¢ MHAUBUAYAJIBHON KPEMbIO MO3BOJUIIO TOCTUTHYTh
BoicOkuXx TOIl u obecneuuth Oe30macHOCTh B JiaBe. OUUCTHBIE arperaThl
OOBEAUHSIOT MEXaHU3UPOBAHHYIO Kpemb OrpaguTesIbHO-TMO/ACPKUBAIOIIECTO
TUIA, CTPYTOBYIO YCTAaHOBKY, KOHBEHEp, KPEMH CONMPSAKEHUS JIaBbl CO MITPEKOM,
neperpy’karesis, HICOCHYIO CTAHIIMIO U IyJIbThl yIIPaBICHUS.

CucreMbl pa3padoTKi TOHKHX U CPeIHel MOIHOCTH MOJOTUX IJIACTOB

[Ipu ux pa3zpaboTke NMPUMEHSIOTCS CIUIOIIHBIE, CTOJI0O0BBIE, KAMEPHBIE U

KOMOMHMPOBAHHBIE CUCTEMBI Pa3paboTKH.

ConomHasi cuctemMa pa3pabOTKH XapaKTEpHU3yeTcsl MapajuiebHbIM BeICHHUEM

MOATOTOBUTENBHBIX M OUYHCTHBIX paboT, KOrJa B MpenesaX BBIEMOYHOTO IO

(3Take, 4acTu 3Taxka, SPyce) OAHOBPEMEHHO MPOBOJATCS MOATOTOBUTEIbHBIE

BBIPA0OTKHU U BEJETCA 100bIYA YIJIS.

Jlnuna nassl oT 60-80 1o 150-200 m*'.

[Ipumensiercs mnpu  pa3pabOTKe TOHKMX IUIACTOB 0€3  3HAYMTEIbHBIX

reOJIOTUYECKUX HApYyIIeHUH, YCTOMYMBBIX TOPOJAX KPOBJIH, OOJBIIOM

ra3oBblJIEJIEHUH, OCOOCHHO P BBIOpOCAX YT U rasa, pHu JIeJIEHUH IaXTHOTO

H0JIS HA 3TaXHU.

CronboBast cucreMa pa3pabOTKH  XapakTEpPHU3yeTCs  IOCIeAOBaTEIbHBIM

BEJICHUEM TOJTOTOBHUTENIbHBIX W OYUCTHBIX paboT. O4uCTUTENbHBIE PadOTHI

HAYMHAIOTCS TOJBKO MOCJE MPOBEAEHUS MOATOTOBUTEIBHBIX BHIPAOOTOK.

[Tpu 3TO¥ cucTteMe pa3pabOTKH ITaxK ACTUTCA HA OTACIbHBIC BBIEMOYHBIE TOJIA,

B KOTOpPBIX  TIOCIEIOBATEIbHO BEAYTCS IOATOTOBHUTEIbHBIE M OYHCTHBIC

paboTHI.

[Tocne mpoBeneHHs MOATOTOBUTEIBHBIX BHIPAOOTOK BHIEMOYHOE MOJIE€ JCIUTCS

Ha CTOJIOBI, BBITSHYTHIEC TI0 MPOCTHPAHUIO WIIH 110 TAJCHUIO TJIacTa.

CronboBas cucrema pa3pabOTKu JUIMHHBIMU CTOJIOAMH IO MPOCTUPAHUIO

CronboBas cuctema pa3pabOTKu JJIMHHBIMHU CTOJI0AMU IO NAJCHUIO

CronboBas cuctemMa pa3paboTKi JJIMHHBIMU CTOJI0AMU IO BOCCTAHHIO

upuna ctonba paBHAa JAJIWMHE JaBbl, UIMHA - ONIPEAENSAETCS pa3MepoM

BBIEMOYHOTIO TTOJISI.

Kamepnast cuctema pa3pabOTKH XapaKTepu3yeTcsi OTpabOTKON BBIEMOYHOIO

noJiT KOPOTKUMHU 3a00SMH C OCTaBJICHHUEM MEXJIy OYHCTHBIMU BHIPAOOTKAMHU

(kamepaMM) LETUKOB MOJIE3HBIX UCKOMAEMBIX.

37 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 352-353 p
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TexH0JIOruM OYHUCTHBIX PA0OT U CHCTEMA Pa3pad0TKM TOHKHUX U CPeAHeH
MOIIHOCTH KPYThIX IJIACTOB

Pa3paboTka KpyThIX MJIACTOB UMEET CBOM OCOOCHHOCTH: CKAThIBAHHE OTOUTOTO
yIJIsI U OOPYIIMBIIUXCS TOPOJ KpPOBIHM MO TMANCHHWIO TUIACTa:  CIIOJI3aHHE
HEYCTOWYUBBIX MOPOJ MOYBHI: CABMKCHHE B BHIPAOOTAaHHOE MPOCTPAHCTBO ( B
CTOPOHY TaJCHUsI) ICJIMKOB U YCTYIOB YTIISI; TPYAHOCTh TPAHCIIOPTUPOBAHUS
MaTepuajoB M nepemenienue aoaei. PazpadboTka TOHKUX U CpeIHEN MOIIHOCTHU
KPYThIX TUIACTOB 4YaIlle BCETO BEAETCS C NMPUMCHEHUEM JUIMHHBIX OYHCTHBIX
3a00€B (71aB).

TexHo10rHsA OYHCTHBIX PadOT B JIaBax
[Ipu pa3zpaboTke KpYyTHIX IJIACTOB OTOOMKA YISl MPOU3BOIUTCS OTOOWHBIMU
MOJIOTKaMH, KOMOaHaMH U B3PBIBHBIM CITOCOOOM.
OtOoliHbIE MOJIOTKM NPUMEHSIOTCA TIpU pa3pe3Ke TOHKHUX IIJIACTOB CO
CJIOHBIMH TOPHO-TEOJIOTMYECKUMU ycIoBUsAMHU. KoMOaliHbl MPUMEHSAIOTCS MpU
pa3paboTKe TOHKHUX IJIACTOB C yCTOMUYMBBIMU OOKOBBIMH TMopogamu. OTbolika
B3PBIBHBIM CIIOCOOOM TPUMEHSETCS TMpHU pa3pabOTKe TJIACTOB CpeaHEel
MOIIHOCTH.
OT10o0iika yrisi oTOOMHBIMHM MOJIOTKAMM
3abo0if uMmeer moOTOJKOyCTynHYyO ¢Gopmy. B kaxmom ycryme paboraer
3a00MIIUK, KOTOPBIA OTOMBAET Yrojib U yCTAHABIMBAET CTOWKHU Kpenu. BeicoTa
yCTyna MPUHUMAETCS U3 pacyeTa uTo 3a00MIIMK BBIHYJ MOJIOCY YTJIsl IIHUPUHOM
0,9 M. 1 Ha BCIO JUIMHY YCTYyIla, IOCJE YEero yCTaHaBJIMBaeTCs IMpu3aboiiHas
KpETIb.
Jnuna yeryna ot 10-12 o 16-20 M. B 3aBUCHMOCTHU OT KPEIOCTH yTJIA.
TexHO0JI0THSI BBIEMKH YIJIsI KOMOallHAMU
[Ipn mMpoK03axBaTHOM BBIEMKE CBEPXY BHU3, IPU y3K03aXBATHOU CHU3Y BBEPX.
TexHO0JI0THS OYMCTHBIX PA00T PadoT B3PBIBHBIM CIIOCO00M
[ToTonkoyctymnHas ¢popma 320051 IpUMEHSETCS PH MOIIHOCTH TjlacTa 1o 2-2,5
M., a OOBIYHO MpUMEHsETCS MpAMOJUHEHas QopMa 3abos. YmpasieHue
KpOBJIEH MOJHBIM OOPYLIEHUEM WJIM TIOJIHOW 3aKJIaIKOM.

Cucrema pazpadoTku
[Ipu pa3paboTke KpyThIX IIJJACTOB MPUMEHSIETCA CIUIOIIHAS  CUCTEMa
pa3paboTku saBa-3Tax. [lpu OoJsblllel MOIIHOCTH IJIACTOB MPUMEHSAETCS
cT0JIOOBAsI CUCTEMBI Pa3pabOTKH (JUIMHHBIMHU CTOJI0AMU O MTPOCTUPAHUIO).

TexH010THs OTKPBITHIX FOPHBIX PA0OT U cUCTeMa Pa3padoTKN MOIIHbBIX
IJ1ACTOB

OHU 3HAYUTENBHO OTIAMYAIOTCA OT PACCMOTPEHHBIX BBIIMIE. JTO OOBICHSIETCSA
TE€M, YTO IpPU BBIEMKE MOIIHBIX IUIACTOB Cpa3y Ha TMOJHYK MOIIHOCTb
o0pa3yroTcsi BBIPAOOTKH BEChbMa OOJBIINX pPa3MEpPOB, KOTOPBIE TPYIHO
noanepxuBath. Kpome TOro paspaboTKa MOIIHBIX IIIACTOB OCJIOXKHSETCA
OMACHOCTBIO CaMOBO3TOpPAHUs YIJISI TEPSIeMOro B LEIUKaX, B MOJKPOBEIHHBIX
TOJIIAX U OTOUTOTO YIJIS.
[Ipu pa3paboTKe MOIIHBIX MJIACTOB MPUMEHSIOTCS:

1. CucrteMa pa3paOOTKHU ¢ BRIEMKOH MjiacTa Ha MOJHYIO MOIIIHOCTb,
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2. CrnoeBble CUCTEMBI pa3pabOTKH.

3. KoMOUMHHMPOBaHHbIE CUCTEMEI Pa3paboTKu e,

[Ipu pa3paboTke MOIIHBIX TUIACTOB OOJBIIIOE MPUMEHEHHE HAXOMUT IOJTHAsS
3aKJaJKa BbIpaOOTaHHOIO IPOCTPAHCTBA.

Cucrema pa3padoTKi MOLIHBIX IJIACTOB € BLIEMKOH HA MOJHYK) MOUIHOCTH
[Tonorve ¥ HaKJIOHHBIE MJIACTHI MOIIHOCTH 10 5-7 M. HHOTJA pa3padaThIBalOT
0e3 JejeHuss Ha CJIOU CHCTEMaMH, aHAJOTMYHBIMU CHCTEMaM pa3paboTKu
IIJIACTOB CPETHEN MOITHOCTH.

Ot6oiika yras B3pBIBHBIM  CIIOCOOOM, YIpPaBJICHUE KPOBJIEH IMOJHBIM
oOpylieHueM WM TMOJIHOM 3aknaakoi. KpyTele mimactsl MOHIHOCTBIO 4-15 M
pa3pabaThIBalOT C MPUMEHEHUEM IIMTOBBIX KpPEMeH.

Pa3paboTka MOITHBIX KPYTHIX MJIACTOB JTTMHHBIMU CTOJI0AMU 11O MTPOCTUPAHUIO
C BBIEMKO# CTOJIOOB MO MaieHuIo u nmpuMeHeHnem muToB A.H.Uunakana
Yroap BEIHUMAETCS MOJ0CAMH 110 MAJSHUIO MHUPUHON 24-36 M.. DTax IeIuTCs
Ha OTHOeJlbHBIE BbleMO4YHBIE moas miauHou 200-250 M.. BriemouHoe 1oiie

BCKPBIBAETCS C NOJIEBOT0 ATAXKHOTO IITPEKA yYACTKOBBIM KBEPIIATOM.
Pa3paboTka MOIIHBIX MJIACTOB MOJOCAMHM MO NPOCTUPAHUIO
CrnoeBble cUCTEMBI pa3padOTKHU MOIIHBIX TJIACTOB
1. Cucrema pa3zpaOOTKU MOIIHBIX MJIACTOB HAKJIOHHBIMU CIOSIMU
2. Cuctema pa3pabOTKH MOIIHBIX MJIACTOB FOPU30HTAIBHBIMU CIIOSMHU
3. Cucrema pa3paOOTKU MOIIHBIX TJIACTOB MOMEPEYHO-HAKIOHHBIMU CIOSIMU
IHonzemuas razupukanus yrieu

CymHoCTh 3aKkiroyaercss B TOM, 4YTO YroOJIb IIOJ 3€MJIeld, Ha MECTeE,
MOJKUTAIOT, MOJY4aloT TOPIOYMI Ta3, KOTOPbIA OTBOAMUTCA HAa MOBEPXHOCTb,
OYMILAETCS OT IOCTOPOHHUX IIPUMECEH M HCHOJIB3YETCS KAaK DHEPIETUUYECKOE
TOININBO Win xumudeckoe coipbe. [Ipemnoxnn JI. . Mennenees B 1888 T.
[lepBbie onbiThl Hauanuch B 1932 r.. Haubosnbliee pacnocTpaHeHUE MOTYUMIT
¢unpTpanmonnsii meron MY %,

KoHTpoJ/ibHbIE BONIPOCHI:
1.Kakue cyiecTBylOT MpOLECCHl MPOLECCHl OYMCTHOW BBIEMKH IpU pa3pabOTKe
YTOJBHBIX MECTOPOXKIACHHI ?
2.1lpu KaKuX yCIOBUSX MPUMEHSIETCS MOA3eMHas TasuuKaius yris?
3. Kakue cuctmbl pa3pabOTKH YrOJbHBIX MECTOPOXKICHHM BBl 3HAETE M B KaKHUX
YCJIOBUSAX OHU MIPUMEHSIIOTCS?

HUcnoab3yemblie JUTEPATYyPhI:
1. Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering
(2nd Edition): Wiley 2002 Alabama USA

38 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 3320-335p

39 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 420-450 p
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2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.

3.Tkaués B.A., IlpokomoB A.}O., KoueroB E.B.« IllaxTHoe u mom3eMHOE
CTPOUTEIHCTBO». TEXHOJOTHS CTPOUTEIBCTBA TOPHBIX BBIPAOOTOK: y4eOHOE
nocobue Hopouepkacck 2008.

6-tema: Knaccudukanus cucreMm pa3padoTku npu noa3eMHol pa3padorke
MIIN
Ilnan:
1.BBOHBIE CBEACHNUSA
2. [lpunsaras knaccudukanus cucTeM pa3paboTKH

Knrueswvie cnosa u ¢ppaswt.cucmema paspadbmiu, kamepHo cmondosas cucmema
paspabomku, cucmema paspabomku ¢ Ma2asuHUpoOBaHueM, cucmema papadomru
c obpywienuem, cucmema paspabomru NOOIMANCHLIMU WIMPEKAMU, Cucmema
Paspadbomru NOOIMANCHO20 0OPYUEHUST C MOPYEBLIM 8bLIYCKOM PYObl

6.1 BBoaHuble cBegeHus

Knaccudukanys MOMUMO CHCTEMATH3AIMKM CBEACHUHN CIY>KUT OCHOBOWM
JUisi  BbIOOpa  cucTeM  pa3paboTku. Pa3zHooOpaszne  TropHO-Te€0JIOrMYecKuX
YCIOBUM  pPYAHBIX  MECTOPOXKICHHN  BBI3BIBAET  HACTOJIBKO  OOJBIIOE
pazHooOpaszue cucteM pa3paboTKH CO MHOXKECTBOM IEPEXOJIHBIX (QOopM, dYTO
co3/aTh  BIIOJIHE  YJIOBJIETBOPUTENBHYIO  KJIaCCU(PUKAIMIO  MPAKTHUYECKH
HEeBO3MOXKHO. [lombITkM KiIaccupUIUMpoBaTh CUCTEMBI pa3paboTku (Kak U
.BOOOIIIE METOABI TOPHBIX pPabOT M THUMBI PYJAHUKOB) TTO YCIOBUAM UX
NPUMEHEHUSI OKa3aJuCh OECIEepPCIEeKTHBHBIMHU; TPU PA3ACICHUA PYIHBIX
MECTOPOXKACHUN Jake Ha Oosbimoe yuciao TtumnoB (Hampumep, 20—30) mo
KOKIOMY W3 HHUX MOXET NPHUMEHSThCSA IEIbIA PSAJ CUCTEM pPa3pabOTKH, W3
KOTOPBIX OOJBITUHCTBO TOBTOPUTCS I HECKOJIBKHX THIIOB MECTOPOXKICHUN.
[ToaToMy cucteMbl pa3pabOTKH KIACCUPUIMPYIOTCS 1O COOCTBEHHBIM HX
CBOWCTBAaM.

[TonpiTKM co3AaTh €AMHYIO KJIacCHU(UKAIUMI0 CUCTEM- pa3paboTKH
MECTOPOXKJACHUN BCEX TBEPJbIX TOJIE3HBIX MCKOMAEMbIX, BKJIKOYas YroJb,
JOTIOJTHUTENBHO YCIOXKHSUIA BOMPOC, TpuueM 6e3 oco0oil HamoOHocTu. OnHa
U3 TEPBBIX OTEUECTBEHHBIX KJIacCU(PUKAIUA CUCTEM pa3pabOTKu Oblia
COCTaBJICHa B TPUJAIATHIX TOJaX.

B Heli Bce cuctembl pa3pabOTKH IETWINCh HA TPH Kiacca:
l.c ecTecTBEHHBIM MOJJCPKaHUEM BBIPAOOTAHHOTO TPOCTPAHCTBA;
2. ¢ MCKYCCTBEHHBIM TMOJIJIEP’)KaHUEM BBIPAOOTAHHOTO MPOCTPAHCTBA;
3) ¢ oOpymieHueM.

Henocratku ee, cyliecTBEHHBIE YK€ [JII TOTO BPEMEHHU, COCTOSUIA B
cienytomeM. VICKyCCTBEHHBIM MOJACPKAHUEM CUWTAIUCh HE TOJBKO 3aKJIajiKa
U KpeIUIeHHe, HO M Mara3MHHpPOBAHHBIC PYJbI, TOI/Ia Kak MOCJIEIHee BOOOIIe
ne SBISCTCS MPOW3BOACTBEHHBIM TIPOIECCOM M HE TPEOYeT MOMOJTHUTEIBHBIX
3arpar. B kmacce jxe cucteM ¢ OOpYIIEHHEM COCTOSIIM KakK CHCTEMBI C

KpEIUICHHEM U TOCIEAYIOMUM OOpyIIEHHEM BMENIAIOIUX TMOpOoJ, TaK U
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CUCTEMBI C OOpYyIIEHHEM pPyJbl U BMEIIAOIIMUX TOpoA. Takum oOpa3oMm, U BO
BTOPOM KJIacCe€, U B TPETbEM CHUCTEMbl CaMbl€ JICIIEBbIE (HO C MOBBIIIEHHBIMU
NOTepsSIMA  Py/Abl) OBUTH OOBEIMHEHBI C CaMBIMH JIOPOTHMH CHCTEMaMH,
o0ecreunBaIIUME Hau0oJIee TMOJIHYI0 BBIEMKY DYIBI.

[lo3aHee MOSBWINCH ApyrHe Knaccuduranuu?e,

B wHell cucrembl pas3feneHbl Ha KIAcChl MO MPHU3HAKY COCTOSIHUS
OYUCTHOTO ’mpocTpaHCTBa (B CKOOKax JlaHbl HAMMEHOBAaHHWE [0 Hamel
Kiaccuukanmy, €clIM  OHM  CYIIECTBEHHO  OTJIMYAIOTCS.  3BE30YKOM
0003HayYeHbl CHUCTEMBbI, HE paccMaTpuBaeMble ' B HACTOAIIEM YydeOHUKE, Kak
PEOKO MPUMEHSIEMBIE).

Knacc |. Cucrembl pa3paGoTKH ¢ OTKPBITHIM OYMCTHBIM MPOCTPAHCTBOM.
1. TlouBOyCTymHHBIE CHUCTEMBI*.

2 . TloTONKOYCTyIIHBIE CHCTEMBI*.

3. CucteMbl CO CIUIOUIHOM BBIEMKOW (CIUIOIIHASI CHUCTEMA).

4. 'KamepHO-CTOI00BBIE CHUCTEMBI.

5. Cucrembl C MOA3TAKHOM BBIEMKOM (BapHaHT KAMEPHOM CHUCTEMBI) .

6 . CucteMbl C KaMEpHO-3TaXHON BBIEMKOW (BapHaHT KaMEpPHOW CUCTEMBI).
Knacc Il. Cucrembl pa3padoTku ¢ Mara3MHMpPOBaHUEM PYIbl B OYMCTHOM
IPOCTPAHCTBeE.

1. Cucrema co mmypoBOM OTOOMKONW W3 MarasuHa (cucremMa C OTOOHKOM U3
MarasuHa, BapHaHT CO IIITYPOBOW OTOOWKON).

2. Cucrema ¢ oTOOMKON M3 CHEIUATBHBIX BBIPAOOTOK.

3. Cucrema ¢ O0TOOIKON TIIyOOKUMH CKBOXKMHAMU (BapUaHT KaMEpPHOM
CUCTEMBI).

Kinacc III. Cucrembl pa3padoTkm ¢ 3aKJIAJAKOH OYMCTHOTO MPOCTPAHCTBA.
1. CucreMbl pa3pabOTKU TOPU3OHTAIBHBIMU CJHOSAMH C 3aKJIAJIKOM.

2. Cucrembl pa3pabOTKU HAKIOHHBIMHU CJIOSMH C 3aKJIaJIKOMU.

3. TIoTOJNIKOYCTYyIIHBIE CHCTEMBI C 3aKJIAJIKOM.

4. CrjomHble CHCTEMBI C 3aKJIAJIKOM.

5. CucteMbl pa3pabOTKU TOJOCAMHU C 3aKJIaJKOMH.

Kmacc IV. Cucrembl  pa3padboTkm ¢  KpeljieHHeM  O4YHCTHOIO
MPOCTPAHCTBA.

1. CucteMbl C YCHIEHHOW pacloOpHON M CTAaHKOBOW KpEMbIO.

2. CuctemMbl ¢ KaMEHHOW M KOMOMHHMPOBAHHON KPETBIO.

Kiacc V. Cucremsbl pa3padoTKu ¢ KpeIUleHHeM H 3aKJIAJKOi OYHUCTHOrO
MPOCTPAHCTBA.

1.CucteMbl pa3pabOTK TOPU3OHTAJIBHBIMU CIIOSMHU M YCTYIIaMHU C KPETUICHUEM
Y 3aKJIAJIKOM.

2 CucrteMbl pa3paOOTKHM BEPTUKAIBHBIMU MPUPE3KAMH W KOPOTKUMHU OJOKaMHU
CO CTAaHKOBOW KPEMbI0 W 3aKJIAJIKOM.

Knacc VI. Cuctembr pa3paboTku ¢ OOpyIICHHEM BMENIAONINX MOPO.

1. Cuctembl ClI0€BOTO OOpyIICHUS.

40 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 320-360 p
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2 . CronboBble CHCTEMBI C OOpYIIEHHUEM KPOBIIH.

Kimacc VII. Cucremsl pa3padorkum ¢ oOpylieHHeM pyAbl W BMeIIAIOIIUX
MOPOA.

1. CuctemMbl TOJIATaXHOTO OOPYLIEHUS.

2. Cucrembl 3TaXKHOTO CaMOOOPYILIECHHUS.

3. CucrteMbl 3TaAKHOTO MPUHYJIUTEIBHOTO OOpYLIECHUS.

Knacc VIII. KomOuHupoBaHHble cHCTeMbl Pa3padoTKH.

1. KomMOuMHMpOBaHHbBIE CHCTEMBI C BBIEMKOW KaMep C OTKPBITHIM OUYHMCTHBIM
MIPOCTPAHCTBOM.

2 . KoMmOuHHMpOBaHHBIE CHUCTEMBI C .BBIEMKOM KaMep C Mara3uHHpOBaHUEM
pYABL.

3. KoMOuHupOBaHHBIE CHUCTEMBI C BBIEMKOW KaMmep C 3aKJIaJIKOH.

[TosichuM, 4YTO 1OJ KOMOMHUPOBAHHBIMHM 3/1€Ch IOHHUMAIOTCS CHUCTEMBI, IpHU
KOTOPBIX  BBIHUMAIOT KaMepbl BKPECT MPOCTHPAHUA 3alIEXKH, a 3aTEM
MOramarT LEeTuKu*.,

Ora Kkiaccu@ukauus Hapaay C €€ CYIIECTBEHHBIMU JOCTOMHCTBAMM
colepkuT D cBOMX OCHOBax psiJ MOHATUNA, KOTOPBIE IOJE3HO OOHOBUTH IO
CJIEIYIOLIUM COOOPAKEHUSIM.

[Ipu CKBOXMHHOW OTOOMKE B KaMmepax OTJIMYHME CHCTEM c
Mara3uHUpOBaHUEM OT CHUCTEM C OTKPBITBIM OYHUCTHBIM IPOCTPAHCTBOM
MPaKTUYECKU ucYe3aeT. BeImyckaTe M pylay cpasy, Mocie OTOOWKH WU
OCTaBJATh Ha BpeMs, B OOJIBLUIMHCTBE CIIy4aeB 3aBUCUT JIMIIb OT TEKyLIeH
NOTPEeOHOCTH B pyZAe JaHHOro KadectBa. Kpome TOro, B CBS3M C MOSBICHUEM
OTOOWKHM B 3aKMME JIt0Oble BapHaHThl KaMEPHOMN CHCTEMbl MOTYT MPUMEHSTHCS
HE TOJIBKO C OTKPBITBIM OYHCTHBIM ITPOCTPAHCTBOM, HO U C Mara3uHUpPOBAHUEM.
Bblgenenue cucteM ¢ Mara3u-HUPOBAaHMEM B OCOOBIM KJIacC MPUBOAMUT K
TOMY, 4YTO KaMepHas CHCTeMa BXOJHUT OJHOBPEMEHHO M B KJIAcC CHUCTEM C
OTKPBITHIM BBIPAOOTAHHBIM  IMPOCTPAHCTBOM, K B KIACC CHCTEM C
Mara3uHUpPOBaHUEM.

[Ipu3zHak feneHus Ha KJIACChl—COCTOSTHUE OYMCTHOTO MPOCTPAHCTBA—
JUISL psiia CHCTEM ,pa3paOOTKH YUYUTHIBAETCS HA MEPUOJ TOCJE BHIEMKH PY/bI.
ODTO  OTHOCHTCS K CHCTEMaM, @IpU  KOTOPBIX  3aKpEIUIIOT OYUCTHOE
MIPOCTPAHCTBO, MO B MOCJEAYIONIEM OOPYIIAI0T BMEUIAIOINE MOPOJIbI (CTOI00BAs
CHUCTEMa ¢ OOpYIIEHHEM M CIIO€BOE OOpYIIEHHE).

Takue cHCTEMBI C TOYKHM 3PEHHS IPOLECCOB M IOKA3aTEIEM OYMCTHOU
BBIEMKH HMEIOT BCE OCOOEHHOCTU CUCTEM C KpPEIUIEHHEM, HO OTAEJICHBI
OT HUX B KJIaccu(ukarum.

Jlasee, cuCTEMbl C 3aKiIaJKONM M KpPEIUIEHHEM JaBHErO IPOMCXO0XKICHHUS
KJIACCU(PUIMPYIOTCS TOpa3ao AeTajlbHee, YeM MHOTHE IIUPOKO paCIpOCTPaHEHHBIE
U TEPCIEKTUBHBIE CHCTEMBI.

B cucremax ¢ OTKpPBITBIM OYMCTHBIM MPOCTPAHCTBOM BBIJEICHUE BapHaHTa
KaMEPHO-3TA)KHOM BBIEMKH (BapHaHTa KaMEPHOW CHUCTEMBI C ITAXKHOM OTOOMKOMU

41 Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering (2nd Edition): Wiley 2002 Alabama
USA 325-335 p
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[0 HAcTOAIIeMY YYEOHHMKY) B OTHAEIbHYIO CHUCTEMY pa3pabOTKH IepecTaio
ONpaB/bIBATHCS, TAK KAK 3TOT BAPUAHT CTaJl OYEHb PEIKHUM.
6.2 IlpunsaTas kiaaccupuKanus CUCTEM Pa3padoOTKH

Ha ceropnsamuuii n1eHb MpHUHSITA pa3Hble TUNBI  Kilaccuukamuu. B sToi
KJIaCCU(pUKAIIMU IO BO3MOXXHOCTH COXPAHEHBI PACIIPOCTPAHCHHBIE HAMMEHOBAHUS
CUCTEM pa3pabOTKM M BHECEHBI JIMIIb CaMble HEOOXOJUMBIE W3MEHEHUS TEM
YTOOBl YCTPAHWUTh WJIM CMATYUTH OTMEUYEHHBIE BBIIIE HEIOCTATKH UMEIOLINXCS
kinaccupukanui. Cuctembl pa3felieHbl B HEM Ha KJIacchl IO IMPU3HAKY
crnocoba MojAepXkKaHWs OYUCTHOIO IPOCTPAHCTBA IIPU BbIEMKE pyabl (B
NEpUOA HU3BJICYEHMS] OTOUTOM PyJbl U3 OUYUCTHOIO IIPOCTPAHCTBA).

Hanging wall
(The Venstop formation)

Limestone
(The Steinvika formation)

approx. 40m

F-oot wall
The Fossum formation)

42
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42 William A.H., Richard L.Bullock.Underground mine methods-Enginiring Fundamentals and International Case
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Puc.OcHoBHBIE cHCTeMBI Pa3pabOTKM C  €CTECTBEHHBIM  MOJJEp KaHUEM
OYHCTHOTO TMPOCTPAHCTBA:a-CIUIONIHAS; O- KaMepHO-CTONOOBas; B KaMepHas, —
BApUAHT C O3TAXHOM - KaMEpHas,-BapUaHT C MOJATAXHOW OTOOMKOM; a-C
0TOOMKOM M3 MarasmHoB*

43 William A.H., Richard L.Bullock.Underground mine methods-Enginiring Fundamentals and International Case
Studies 2009 Orebvo Sweden p25-60.
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Puc. OcHOBHbIE cuCTEMBI pa3pabOTKM C OOpylIIeHHEeM pyabl U
BMEILAIOIINX TOPOJI:
a-3TaXXHOE MPUHYIUTEIbHOE OOpYIIEHHE CO CIUIOIIHOW BBIEMKOM; O-3TakHOE
NPUHYAUTETbHOE OOpYyIIeHHE C KOMIIGHCAIMOHHBIMH KaMepaMH; B-3TaXXHOE
caMOOOpYyIIEHHUE; T -MOATAKMUOE OOPYILIEHUE C TOPLEBBIM BBIYCKOM; ;

| Kkiacc —cucteMbl C  €CTECTBEHHBIM MOJJEPKAHMEM  OYHMCTHOIO
MPOCTPAHCTBA XapaKTEPU3YIOTCA TEM, YTO OYUCTHAs BbIEMKa COCTOUT TOJBKO
B OTOOWKE MW JOCTaBKe pyJbl (BKIOYas BTOPUYHOE JIpoOJeHUE MpHU
HEO0OXOJIMMOCTH); TOPOJBI.BOKPYT OUYHMCTHOTO MPOCTPAHCTBA HE OOpPYIIAIOTCA.
B sTOM Kilacce HaxoIATCS M CHUCTEMBI, IpPeayCMaTpUBAIOLINE Mara3uHUpPOBaHUE
pyIbl, TaK Kak OHO HE CBSI3aHO C 3aTpaTaMy TpyJa M CPEICTB, MOITOMY HE
ABIIETCS  MPOU3BOJICTBEHHBIM  TMPOIIECCOM U  HE  MOXET  CUUTAThC
UCKYCCTBEHHBIM TMOJICP)KaHUEM OYHCTHOTO MPOCTPAHCTBA.

3amMeTuM, YTO B CJIydae OCTaBJICHUS BpPEMEHHBIX IIEJIIUKOB (XOTs
cucTeMa pa3pabOTKM BCE€ PaBHO KIAaCCUPUIUPYETCS MO BBIEMKE Kamep)
nokaszaread oTpaboTku Ojoka B LEIOM OyayT XapakTepu3oBaTbCid ,B
3HAYUTEJILbHOM Mepe BBIEMKOH IIEJTUKOB, OCYILECTBISIEMON C JIPYTrUM CIIOCOOOM
NOJJIEP>)KAHUST OYUCTHOTO TMPOCTPAHCTBA.

44 William A.H., Richard L.Bullock.Underground mine methods-Enginiring Fundamentals and International Case
Studies 2009 Orebvo Sweden p30-80.
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Cucrembl 3TOr0 Kiacca OTJIMYAIOTCS  CPAaBHUTEIBHO  HEOOJBIIUMHU
MaTePUAITBHO-TPYIOBBIMH 3aTpaTtaMu u WHTEHCUBHOW  pa3paboTKOM
MecTOpoxaeHus. HO B 3anekax MOIMHBIX W CPEIHEW MOITHOCTH OHH JaroT
3HAYUTEIBHBIC TOTEPH PYAbl B CBSI3U C OCTaBJICHWEM ITOCTOSIHHBIX IICIIMKOB
WIM HEMOJHBIM H3BJICYCHHEM BPEMCHHBIX IICIMKOB (MPU BBIEMKEHX C
OoOpyIIeHuEeM pyJIbl M BMEIIAIIMX MOpoJa) JUOO TPeOYIOT MNOBBIIMICHHBIX
MaTEepPUATBHO-TPYJIOBBIX 3aTpaT Ha W3BJICUYCHHE BPEMEHHBIX IIEIUKOB (TpH
BBIEMKE WX C HMCKYCCTBCHHBIM IOJJICPKAHUEM OYUCTHOTO IPOCTPAHCTBA).

Il kmacc —cucteMbl ¢ OOpyIIeHHEM pPyJIbl W BMEIIAKOIIUX MOPOJ(C
MaccoBbIM oOpymenueM). Kak u B | kiacce, oyncTHasi BbleMKa OTpaHUYMBAETCS
OTOOMKOM W JOCTaBKOM  pyabl  (BKJIOYAash  BTOPUYHOE JpOOJICHHE  TIpH
HeoOxoaumoctr). OTCI0/Ia OTHOCUTETHLHO MaJible TPYJOEMKOCTh U C€0ECTOMMOCTh
NOOBIYM W BBICOKAsT MPOU3BOJUTEIHLHOCTH OJIOKOB. HO Tipu BBITyCKE PYIBI
MO/ HAJCTAIIMMHU  OOpPYIICHHBIMH TOPOJaMHU  YXYIIIAIOTCS  TOKa3aTenn
W3BJICUCHUS PyAbl (TaKkWe d>X€ JOCTOMHCTBA W HEJOCTATKHM HWMEIOT CHCTeMbI |
KJIacca B MOIIHBIX 3ajieXkaX, €CIU IEIMKH OTPa0aThIBAIOT C OOPYIICHHEM PYyIbI
U BMEIIAOIIUX TOPO.).

CucrteMbl C HMCKYCCTBEHHBIM TIOJJCP)KAaHUEM OYHCTHOTO IPOCTPAHCTBA,
cocrapisromue |l xmace, orTnuuaroTcs TeM, 4TO K OTOOWKE M JTOCTaBKE PYJbl
n00aBIAIOTCS 3aKiajKka, WIM KpeIuleHHe, WIM TO U Jpyroe BMecte. B ciyuae
KpeIUICHUSI Kpemnb JMOO OCTaBJISIOT HaBCErjJla Ha MECTe YCTaHOBKH, JHOO
NEPEIBUTAIOT, W3BJICKAIOT WJIM pa3pylialoT [0 Mepe MPOJBIKEHUS 32004,
BBI3bIBAS JTHM OOpYyIICHHE BMEMIAIONIUX MOPOA. OJTH  CHCTEMBl  MOTYT
00eCIeYnTh CPaBHUTEIIBHO Majble MOTEpU U pa3yO0KMBaHUE PYIbI, HO TOJIBKO
3a CYET TOBBIIMICHHOW CEOECTOMMOCTH JOOBIYM W MEHee WHTCHCUBHOUN
pa3paboTKH MECTOPOKICHUS (Takyto xKe TEXHUKO-DKOHOMHUYECKYTO
XapaKTEPUCTUKY MMEIOT CHUCTeMBbl *° Kacca, €ClOM LEIMKH BBIHUMAKT C
HCKYCCTBEHHBIM TIOJIJIEP’)KaHHEM OYUCTHOTO TMPOCTPAHCTBA.

[To cpaBHeHHMIO ¢ JAPYIHMH KJIacCH(PUKAUSIMH HAMHOTO CHH)KCHA
NeTaNU3aIus BCE PEXKE IMPUMEHSCMBIX CHCTEM pa3pa00TKH, B YacCTHOCTH, C
CBIITyYell 3aKJIaJKON M KPEIUICHHEM, U ,II0JIHEE OTPaXKeHbl CPABHUTEILHO HOBBIE
u Oosee MEPCHEKTUBHBIE CHUCTEMBI pa3pabOTKH.

VYcrapeBiie cucteMbl BOOOIIE HE BHECEHBI B KIacCU(PUKAIMIO. 3aMETHM,
YTO KJacCU(UKAIUS OTPaKAeT TPATUIIMOHHBIE METONbI JCJICHHS dTaXa Ha
O0moku 1 oOpa3zoBaHMsI pabOUYMX MECT /I OypeHus, CO3JaHHBIC MPUMEHUTEITHHO
K MEpeHOCHOMY OOOpYJIOBaHMIO. 32 TMOCIEIHUE TOJbl Ha 0a3e CaMOXOJHOMU
TEXHUKA BO3HHUKJIIM HOBBIE CHCTEMBI  pa3paOOTKH, OTCTYNHBIIHE  OT
TPaJMIIMOHHBIX METOJIOB, OJHAKO OHHM €IIe HE ONPEACIUINCh B JIODKHOU
MEpe HHM IO CBOEW KOHCTPYKIIMU, HH IO YCIOBUSAM MPUMEHEHUS.

KoHpoJibHBbIE BONIPOCHI:
1.Yto Takoe cucemapa3zpaboTku?
2.Kakue cymiecTByroC KiacCH(UKAMU CUCTEM pPa3pabOTKH MECTOPOXKICHUN

45 45 William A.H., Richard L.Bullock.Underground mine methods-Enginiring Fundamentals and International Case
Studies 2009 Orebvo Sweden p 20-85.
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MOJIE3HBIX UCKOIMAEMBbIX MPHU MOJ3EMHUI pa3padboTke?
3.YcioBusi TNpUMEHEHPHUS CHCTEM pa3pabOTKM BMKOHKPETHBIX TOPHO-
re€0J0THYECKUX YCIOBUAX?

HUcnoab3yemble TUTEPATYPHI:
1. Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering
(2nd Edition): Wiley 2002 Alabama USA
2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.
4. Tkaués B.A., IIpoxomoB A.FO., KoueroB E.B.« IIlaxTHoe u mnoazemMHoe
CTPOUTENBCTBO». TEXHOJOTUS CTPOUTENbCTBA TOPHBIX BBIPAOOTOK: yueOHOE
nocobue Hosouepkacck 2008.

69



IV. MATEPUAJIBI TIPAKTUYECKUNX 3AHSITUI
1-nmpakTuyeckasi padora:
Pacyer nmoka3zareJieii morepb u pa3y00:KuBaHUsA PYAbI
Hear : OOpa3zoBaHue HABBIKOB IO pacyeTy IOKa3aTeled MnoTepb U
pa3y00KMBaHUS PYIbI IO JOOBIYHOMY YUaCTKY
IMocranoBka 3agaum: OnpeneneHuss MOTepb M Pa3yOOXKUBaHHUS PYIbl IO
NOOBIYHOMY YYaCTKY

[ToTepstmu pyapl npu 10OBIYE CUMTAETCS 4acTh OAlaHCOBBIX 3aIlacoB, HE
U3BJIICUEHHAs] M3 HeIp Npu pa3pabOTKe WIM OCTaBJIEHHas B MecTax
CKJIaINPOBaHMS, IOIPY3KM M TpaHcrnoprupoBaHus.llox morepsMu  kadecTB
(pasyOoxuBaHHEM)  TIOHMMAeTCsi  CHIDKEHHE COJEp)KaHHS  IOJIE3HOIO
KOMIIOHEHTa B  J0OBITOM  pyne  (pyaHOM Macce) N0 CpPaBHEHUIO C
cojiep’KaHUEM ero B 0alaHCOBBIX 3amacax’®,

B cootBerctBun ¢ Enunoil knaccudukamumeid moTepb TBEPABIX IMOJE3HBIX
MCKOMAeMbIX IPUHUMAIOTCA CIEIYIONINEe OCHOBHBIE OKA3aTENH,

1. IToka3zaTenu U3BAEYEHUS 110 METAILTY (TI0JIE3HOMY KOMIIOHEHTY);

K03 PUIMEeHT moTeph MeTala (MoJe3HOr0o KOMIOHEHTA)

K, = cn/(bc)

rie N— KOJUYECTBO Pybl, NOTEPSIHHOW U3 OAJIaHCOBBIX 3aI1aCOB, T;

b — KxosiMuecTBO MorameHHbIX 0aJaHCOBBIX 3al1aCOB PY/BbL, T;

cC— cojaep)kaHue MeTajmsa (MOJe3HOro KOMIIOHEHTa) B  IMOTAIEHHBIX
OaJlaHCOBBIX 3amacax, % Wiu 1/T;

C — coJiepKaHue MeTauia (I0JIE3HOr0 KOMIIOHEHTA) B MOTEPSHHOU pyne, %
WU T/T.

[Ipu c= ¢y

ko = nb

KO3(ppuLHEeHT pa3yO00KUBaHUS PY bl

p = (c-a)/c,

rie a-cojaepkaHve MeTaia (MO0JIE3HOI0 KOMIIOHEHTa) B JIOOBITOW PYIHOU
Macce, % W T/T.

2. Tloka3zaTenu u3BiedYeHHUS TO pyJae (MOJIe3HOMY HCKomaemomy), % morepu
PYyAbI

[1=(n:b)100-(1- knp)100

pazyboxuBanue pyasl (%)

[M1=(B/[1)100, roe B- xomm4ecTBO MOPOJI, 3aCOPUBIIUX PYAY, T;

JI-KOAM4ecTBO JOOBITON PyAHON MaccChl, T.

B cBoro ouepenb

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

W3BJIEKAEMBIN 3aI1ac pyabl

=Bk,

4Wwilliam A.H., Richard L.Bullock.Underground mine methods-Enginiring Fundamentals and International Case
Studies 2009 Orebvo Sweden
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rie Knp- K03 PUIHeHT U3BICUCHHS PYTHBIX 3aI1acoB.

Cpennue mo 050Ky (70OBIYHOMY YYacTKy) MOTEpPU M pa3yOOKUBAHUE PYIIbI,
MOJ/ICUNTHIBAIOTCS KaK CPEAHEB3BEIICHHBIC BEIMUYUHBI U3 OTAEIbHBIX 3JIEMEHTOB
0Ji0Ka (TOOBIYHOTO YyUYacTKa).

[Tpu moxcuere KO3PGUIUMEHTOB M3BicUeHUsT Kn, U pa3yOOKUBaHHS PYABI p
clelyeT IPUHUMATh:

JUTs. TIOATOTOBUTENHHBIX W HAPE3HBIX BBIPAOOTOK, MPOBOJUMBIX TOJIHBIM
CECYCHHEM II0 pyJae, a TakKe MPU YaCTUYHOM BBIITYCKE OTOWUTON pyHnbl B
cucreMax ¢ MarasuaupoBanuem Kn,=1;p =10

JUIS TIOITOTOBUTENBHBIX U HApPE3HBIX BHIPAOOTOK, MPOBOAUMBIX YACTUYHO IO

pyZe ¥ YaCTHYHO I10 1opoJie 6e3 COpTUPOBKH, Knp = 1;
=(S-3p)fs,
2

rae S — ceyenue BeIpabOTKM, M? | Sp- cedeHme BBHIPAOOTKHM MO pyaaMm , M2,
C oT6GopKo#t TOPOIBI

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

rae V- nonHbelii 00beM BbIpaOOTKHU, M* ; V-00beM BBIPaOOTKHU IO pyle, M
V- 06b€M OTCOPTUPOBAHHOM MOPoAbL, M°; Ky~ K03)QHUIMEHT pasphIXICHUS
OTCOPTHUPOBAHHOW MOPOBI.

JI1s1 0uuCTHBIX pabOT B HECKOJBKO CTaIWi MOJACUYUTHIBAIOT CPEAHUE 3HAYCHUS
Knp ¥ .

3HayeHHus Knp M p UISI OYMCTHOW BHIEMKH 3aBHUCST OT YCIIOBUI U CUCTEMBI
pa3pabOTKW MECTOPOXKJIEHUSI W MPUHUMAIOTCA IO NPAKTUYECKUM WIH
HOPMAaTHUBHBIM JTAHHBIM.

[Tokazarenu mo 610Ky (TOOBIYHOMY Y4YaCTKy) CBOAST B Ta0m. 1

3 3.
’

Tabnnna 1
Craguu | banan | Koadpdu- | Koadbdu | Ussne- | Komuue Hons
pabot - UCHT UECHT KaeMbl CTO y4acTus
COBBl | U3BJIEUEH | pa3y0o- e JOOBITO B
e sl KUBAHU | 3aI1achl i 00BIUEe
3amachl | Pyl b pyAbl, | PYAHOU | pYIHOM.
b, T Knp PybLD U, MAacChl | MaccChol U3
T Onoka
IToaroro
BU
TenbHbIE | by Kupn Py, U, I Ky
paboThI
Htoro by Kripn P, U, i Ky
Hapesn
18(S
paboter | By Kripx Py |5 i Kou
HUroro Boy Kpipu P, n, 1 Ku
OunctHsl | bg Kupo P, U, o K,
e b Kup P " i K=1
paboTHI:
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Briemka
KaMephl
Briemka
LICJINKOB
Hroro
Bcero no
0JIOKYy

[To naHHBIM TaOMWIBI ONpENeisieM CpPEIHHE 3HA4YCHUS KO3 HUIIMESHTOB
U3BJICUCHUS M pa3yOO0KUBAHUS PYIbI:

U3 TIOJrOTOBUTENBHBIX Pab0T Knp = Uy / by P = (Un - Un /Hy;

U3 Hape3HbIX padoT Knpy = Uy / by; Pu= (du - U/ s;

u3 09uCTHBIX paboT Knpo= U(/Bo; pa= (do- Wo)/ Ho;

no 61oky Ky, =W/b; p=(A—W) .

Jlosst yaactusi B 10OBIUE PyAHON MacChl U3 OJI0Ka OMPEeNesIeTcs: Mo
cienyomuM Gopmynnam:

JUJIs1 IOATOTOBUTENbHBIX pabot Ky, = 1 /I

115 HapesHbix padot K, = /1,

1151 ouncTHBRIX padot Ko= o/

Ilpumep 1. Onpenenutb NoKa3aTeau NOTEPh U pa3y00KUBAHUS PYIbI MO OJIOKY
JUISl CUCTEMBI pa3pabOTKu TOPU30HTAIBLHBIMU CIOSIMU C 3aKiaakou (puc.l) mis
CIEIYIOIINX YCIOBUW: MOIIHOCTh PYIHOrO Tela T = 2,5 M;yroj najJeHus a =

65°;110T- HOCTH pynbl  =3,8 T/M ; ko3ddunuent kpemnocruf/ = 6; BricoTa
staxka hat= 40 m;anuHa 6oka L6 =55 m;BhicoTa 0TOMBaeMOro ciiosi pyasl h
=- 2 m\motepu pyasl [1=3%;pa3yboxuBanue pyasl P = 3%.
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1. Pacnpenenenue 6anaHCOBBIX 3aMacoB PYJbl B OJOKE MPUBEACHO B Ta0I. 2

TaOmura 2
JlamnHa, M I'noutans T
Cranyu pador |Hucno|onHoi oburas (nmoneped- (O6BeM 0o bananu-
BBIpad |BeIpatoT HOTO pyae, MO COBBIE
OTOK |KH CedeHMs, 3armacsel, T
BBIpaboOT-
KM, M~

TTonroroBHUTENbL

HBIEe pabOoTHI:

OTKATOYHBIHA 1 55 55 7.9 435 1645
LLITPpEK

BOCCTarO I 1 42 42 6.0 252 S65
Hroro 97 687 EAAR I
Hapeznbie
‘paboThI

(rmojyiceyka) 1 52,6 52,6 5,0 263 999
Hiroro 52,6 263 999
OuucrHbBIE

padoThL:

BBIEMKA 4070 15 466
KamMepebl

LHEIMHAKORB

(oko: 10 480 1824
LITPEKOB)

Hr1oro 14550 17290
Bcero mno 149.6 5500 20900
OIIOKY 1

2. Tloacuer moTeps U pa3yO0KUBaHUs PyAbI IO OJOKY MpHUBEACH B TabI. 3.
Cpennuit Ko3hGUIHEHT U3BICUEHUS PYIbI:

110 OYUCTHBIM pabotam K, = 16 464/17 290 = 0,952;

o 6soky Ky, = 20 074/20 900 = 0,96.

Cpennuii ko3dpuimenT pasyo0oKuBaHUS Py Ibl:

10 OYUCTHBIM paboTam po= (17 290— 16 464):17290 = 0,048;

o 6moky p= (20 900—20 074): 20 900 = 0,04.

Tabmuma 3
Cranmn pabor I ] | i {Monsa
i (Eoma- YVHACTHS
Hoaddby- (Hazsne- HeCTBO B
Bamxan- Fozdrdea- LHMEHT KaeMble | Q00BITOR [MobLIMe-
COBBIS IIHEHT pazybo- FArNackl PYAHOH Py iaHOoR
3arnackl, T [H3BIeYeHH:A [KHBaHHA |pPyIObL, nMAacchl, MACCBI
Py aEL Py OB T LA fuz Gnowxa
IMToagroroBKm- |
TeTbHLEIe 2611 1,0 0.0 12611 12611 -
paborbL
Hape3nbie Q99 1,0 0,0 DO DO ==
paboTbr |
Hroro 3610 1,0 0.0 3610 3610 0. 173
OuncTHLIE 1 ;
PAbOTER - i |
BEISMKa 15466 0,97 0,03 153002 I 5466 0,74
KAaMEPEBI
LETHKOSR 1824 0,9 0,1 1462 1824 lo.0RT
Hroro 17290 0,952 0,048 16464 17 290 |0,827
Beero no 20500 0,96 D,04 10074 1 OSO 1,043
Doy IR RN ) ]

[Tpumep 2. OnpeaenuTs MokazaTeau MOTepb U pa3yO0KUBaHUS PYAbI MO OJIOKY

JUISl KAMEPHOW CUCTEMBI C OJ3TAXKHOU OTOOUMKOM pyabl (CM.2) I CleAyIOIINX
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YCIIOBUM: TOTEepH pyabl npu BblemMke kamep I1,=5 %; mpu BbIEMKE LIEIUKOB

[1,=20 %;pasyboxuBanue pyabl mpu BelemMke kamep P=5 %; mpu BbieMke
nenukoB P,=15 %,

Pemenue.

1.00beM NOATOTOBUTENBHBIX M HApe3HbIX PabdOT Ha OJOK W paclpelelicHue
PYJHBIX 3al1acOB B OJIOKE MO CTaausIM padOT MPUBEICHBI B TAOJI.

2 IlokazaTenu moTeph U pazyOokuMBaHMS TO OJIOKY NMpUBEAECHBI B Ta0I. 4
Cpennuii k03¢ PUIMEHT U3BICUEHUS PYIbI:

110 OYUCTHBIM padoTtam Knpo - 147 933: 164224,8 = 0,90;

o 6moky kn p =160 108,2 : 176400= 0,91.

Ta0Omuna 4
Koad- Kooaddnu | Masnexae- | Konuuecrao E-LO."IH
- LIHEHT MbIE | no6BRI-TO [vaacTHs
Banawn- LHeHT pa3zy- 3arackl lpvanoi B nobLIYe
Cranum COBBIS HIBae- Goxxusa |[pyik, | MACCEI, T | Py AHORA
pador FAnAckl, T |[YeHHs HHA T |Maccel
PyaABL Pykl !MB Da0Ka
TNoarorosHT | ) T o S _h-}_"_ o
eNbHBIS 2836,8 1,0 0,0 2836,8 L 2RB36,8 1
PaboThl | i
Hapeznmie 93538,4 1.0 0.0 9338.4 9338 .4
patoTk |
Hroro 12 175,2 (1.0 0,0 12 175.2 12175.2 0,07
O CTHRIE {
paboThL: !
BhICMKA 110354.4 (0,95 0,05 104836,68 |110354.4 L0, 64
KanmMephl
LeaH- :
KOB 5338704 0,80 0,15 43096,32 50 701,55 |(0.29
Hroro 1642248 |0,90 0, 08 147933 1161 055,95 0.93
Beero 1o 176 400 0,91 (0,074 160108,2 ! 173231.,15 1,00
Daowy | |
— =

Cpennuii ko3ppuuueHT pasyOoxKuBaHus pyabl:

110 OYUCTHBIM paboTam pe=(161 055,95— 147933) :161 055,95 = 0,08;

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

[Tpumep 3, OnpenenuTts noka3zaTeau NOTEPh U pa3yOOKUBAHUS PYbl 110 OJIOKY
JUISL CUCTEMBI MOJITAXHOTO OOpYILIEHUs [UIsl CIEAYIOLIUX YCIOBUH: IOTEPU
pyZAbl IpU BbITyCKe Mo oOpymeHHbIMH nopojgaMu Ilo=15%;pa3yboxuBanue

pyAbl TpH BBITTyCKe ToA 00pymieHHbIMU TopofaMu Po=10%;mm0THOCTE pyabl
y=3,51/Mm3.

KoHpoJibHBbIE BOIIPOCHI:
1.Yto Takoe norepu?

2, Uto Takoe pazyboxuBaHue?
3.UTo BAMsET MOKAa3aTeNM MOTEPU U pa3yOO0KUBAHUS PYIbI PU T00BIUE?

Hcnoab3yemble TUTEPATYPHI:
1. Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering

(2nd Edition): Wiley 2002 Alabama USA
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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'. BckpeiTHE W TOATOTOBKA PYIHBIX MECTOPOXIACHUH. YdeOHOe
nocobue: Mypmanck uznatensctBo MI'TY 2004.

4. Tkaués B.A., IIpokxomoB A.IO., KoueroB E.B.« IIlaxtHOoe u mnoazemHoe
CTPOUTEIILCTBO». TEXHOJIOTHS CTPOUTEIHCTBA TOPHBIX BBIPAOOTOK: YydeOHOE
nocobue Hopouepkacck 2008.

2-mpaKkTHyeckasi padora:

IIpoueccosl ouncTHOM BbhieMKH. Pacyer 0T00MKH pyabl
Hean : OOpa3oBaHue HABBIKOB y CIIYIIATENICH MO MPOIECCY OUUCTHON BBIEMKH
1 OTOOMKU PYyAbI.
IHocranoBka 3agaun: PacuntaTh nponecchl OYUCTHOW BBIEMKHU.

[Ipu pa3zpaboTke pyAHBIX MECTOPOXICHHH OTOONKY pyAbl B OCHOBHOM
ocywmecTBisitor ¢ npumeHennem BB. Ee addexkTuBHOCTH 3aBUCHUT OT
COOTBETCTBUSl IapaMETpOB  OYpOB3PBIBHBIX  pabOT TEO0JOTHMYECKUM U
TOPHOTEXHUYECKUM yCJIOBHUSIM MECTOPOKICHHUS.

Paznuyator nBa cmoco0a B3pbIBHOW OTOOMKM: YJIJIMHEHHBIMM U KaMEpHBIMU
3apsilaMHu.

B mmypax, mpoOypeHHbBIX pyYHBIMH WJIM TEJIECKOMHBIMU TiepdopaTopamu
nuameTpoM 40—50 MM U TIIyOHMHOM 110 5 M, pacrojararoT yIJIUHEHHbIE 3apsi/Ibl.
[mypsl MeHbIIETO AWaMeTpa MPUMEHSIOT B OCHOBHOM TIpH pa3paboTke
JKUJIBHBIX  MECTOPOKJICHUMN HEOOIBIION MOIIHOCTH, KOJIOHKOBBIE
nephopaTopsl UCTIOIB3YIOT HA MAHUITYJISITOPAX MIAXTHBIX OYPOBBIX YCTAaHOBOK.

CxBaxunbl nuametpoM 50—100 MM u rimybunol OoT 5 10 1M OypsAT npu
pazpaboTke pyl cpeaHed kpernoctu, a guamerpom 10— 150 MM npu Kpenkux
pynax.[Ins OypeHuss  CKBaOXXMH HNPUMEHSIOT nep(opatopbl C COCTAaBHBIMHU
IITAHTaMU, T[OrPY)XHbIE [HEBMOYJAPHUKH, CTAHKU IIapOIICYHOTO U
BpaIllaTeIbHOTO ¥ BpallaTEeIbHOr0 OypeHus.

[nypoBast  oTOOMKa  IMMPOKO  MPUMEHSETCA Tpu  pa3paboTke
MECTOPOXKJICHUN HEOOIBbIION MOIIHOCTH. B CBSi3M C yBelIMYEHUEM YIEIBHOTO
Beca CHCTEM C 3aKJIaJKOW €€ MPUMEHSIT M Npu pa3paboOTKe MOIIHBIX
MECTOPOK/ICHUU LIEHHBIX PY/I.

OcHoBHasi 0COOCHHOCTh TEXHOJIOTUHU IITTyPOBOM OTOOMKH 3aKJIFOYAETCS B
TOM, YTO 3a00i1 B OOJIBIIMHCTBE CIy4aeB MMEET JIBE WU Oojee OOHaKEHHBIE
iaockocTu. [lpu 3ToM mmypsl riyOuHON 2—3 M pacnosiaratoT TOpu30HTAIBHO,
HAaKJIOHHO WJIM BepTUKanbHO. [Ipu cucremMax c KpermieHueMm, KpEIJEeHHEM H
3aKJIaJKON ri1yOrHa ITHYPOB OrpaHWYEHa IaroM yCTaHOBKH kpenu (1—2 m).

[Ipy ouymcTHON BBIEMKE C OJTHOM OOHAXKEHHOW IUIOCKOCTHIO (CIUIONTHOM
3a00#, BbIEMKa 3axOJKaMH) TMapaMeTpbl OYpOB3PBIBHBIX  PabOT MOXKHO
paccuuThIBaTh MO METOJAWKE, TpUHATOW B padore . [lpm aByx u Ooiee
OOHAXXEHHBIX IJIOCKOCTAX OYUCTHOTO 3a00s1 YUMTBHIBAIOT YHUCIO OOHAKEHHBIX

MJIOCKOCTEN, BHIEMOYHYIO MOUTHOCTH (IIMpHUHA 3a0051), KO3IP(UIIMEHT KPENoCTU
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pyZzsl u Tun BB.
KomumuectBo pyaHoit wmaccel (T), otOumBaemMoii B 3a0oe (clioe) OJHUM
KOMIUIEKTOM IIITyPOB, OMPEEIIOT 10 hopmyie
Da =Sl k., /(1-p)
rae S-mioomanb 32005, M
|, -T1yOuHa mmypa, m;
#— K03 (HUIMEHT UCTIOIB30BaHUS IIMypa (K. U. IIL.);
¥ — IIIOTHOCTb PYABL, KI/M>;
Ky, - KOODGUIIUEHT U3BICUCHUS PYIbI,
p — K03 PuUUEHT pa3yOOKUBAHUS.
OT0o0liKa CKBaKMHAMU

I[Ipy nOpoeKTUPOBAHMU CKBAXUHHOM OTOOMKH pyabl HEOOXOJIUMO
YUYUTHIBATh, YTO AUAMETP CKBAXKUH, UX PACIIOJIO0KEHUE ObIBAET PA3IMUHBIMH.

[Ipy ckBaXMHHOW OTOOMKE NPUMEHSIOT B3pPbIBAHHE HA OTKPBITOE
MPOCTPAHCTBO WJIM Ha paHee OTOUTYIO pyAy WU OOPYIICHHYIO TOPOIY
Haubonbiiee pacnpocTpaHEHHE TONYYHJIO MHOTopsiiHOe (2—6 psjaoB)
KOPOTKO3aMEJIJICHHOE B3pPbIBAHUE KOMILUIEKTOB CKBaXXMH. CKBaXUHBI B CIIO€
pacronararoT NapajijieJbHO, BEEpOOOpa3HO WM B BHJE Myuka, Paznauyaror
OTOOMKY BEPTUKAIbHBIMU, HAKJIIOHHBIMU U TOPU30HTATBLHBIMU CIOSIMH.
[Ipu mapamiebHOM PacHOJIOKEHUN CKBAXUH MX YMUCJIO MOXKHO OMpPEACIUTh U3
pacuera 4—6 M? muomaau OypoBoil 3aXoAkM (KaMepbl) Ha OJHY CKBAKHHY.
OOBIYHO pacCTOSHUE psAJla CKBAXHUH OT OOKa 3axXoJKud (KaMepbl) WU OT
KOHTAaKTOB C BMEIIAOIIMMU nopoaamu coctasiset 0,4—0,5 m.
[Ipn mapanneabHOM pAacMHoONIOKEHUU CKBAXUH HMX CYMMapHYIO MJIMHY (M)
OMPENEINSIOT 1o hopmyie

L =4B(h-hg)wydo /(xd?6 10° k)
rae B-mmpuHa oTOuBaemMoro cios, M;
h— BeIcoTa (I7IMHA) CIIOS,
h¢ -BbIcOTa (1IMpHHA) OYPOBO# 3aX0KU WIIH KAMEPHhI, M;
® — JUHHS HAUMEHbBIIEr0 CONPOTUBIEHUS (JI. H. C) (TOJIIIMHA CII05), M;
Y-TTIOTHOCTH PYIbI, T./'M3;

Jo — yZaenbHbIM pacxoq BB Ha o0T00MKY M0 HOpMATUBHBIM WU MPAKTHYECKUM
JIAHHBIM, KI'/M;

d — nuameTp CKBaXkKWH, M;
0 -moTtHOCTh BB B ckBakuue, kr/m3;

Kk — K03 UIIMEeHT UCITOIb30BaHMS IJIMHBI CKBaXKUH 10/ 3apsi BB.
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Uucrno ckBakuH B OypoBOii 3ax0/Ke (Kamepe) HaxoasIT o popmylie
n=L/[h-(h; +l,)]

rae lo= 1-1,5— HenoOyp ckBaxkuH, M.

PaccrosiHne Mexay COCeHUMU CKBaXXKMHAMU (M) ONpeAesitoT o GopmyJie
a = (B-I)/(n. -1)

[Ipy BeepHOM pacIonoKEHUHU CKBAXKUH UX CYMMapHYIO JUIMHY OPUEHTHPOBOYHO
MOXHO OIPENENUTh Mo popMyie

L=(Bh— S5) ®yqo/(qck)

rae Sg — IIoMmaab MONEePEYHOro CEYeHHsI OYPOBBIX BHIPAOOTOK, M2 |

Oc= md%3 /4-macca 3apsma BB Ha 1 M CKBaKMHBI, KT.

[Tpu nmapaynnenbHOM pacronoxeHnn ckBaxun k= 0,75—0,8, a npu BeepHOM
k= 0,74-0,75.

[Ipu BeepHOM paCIOIOKEHUHM CKBAXXHUH UX JUIMHA U JUIMHA 3apsiaa BB He-

OJWHAKOBBI, IIOATOMY YHMCIIO CKBaXHWH M PACIOJIOKEHHE 3apsSI0B B HHUX
onpeaessaoT rpadpudyeckuM myteM. PaccTosiHue Mexay CKBaXKMHAMH B CJIOE HE

JOJDKHO TpeBbimath (1,5-1,7) , a HaMMEHbBIIEE PACCTOSHUE MKy 3apsaaMu
— (0,6-0,7)

JI. H. c. IpU CKBAXXMHHOM OTOOWKE PACCUUTHIBAIOT MO IMIUPUUECKON hopmyIie
o =k, C,d

.rae k, = 0,9-1— ko3 PuiueHT, y4uThIBAIOIIUH HEOJHOPOIHOCTh (PU3HUIECKHUX
CBOMCTB F'OPHBIX MOPOJ;

Co - mokazarelib B3pbIBAEMOCTH FOPHBIX MOPOJT ;

d -muamMeTrp CKBaXkKWH, M;

do- OTHOCHUTEIbHAS TIJIOTHOCTH 3apsiKaHUSI CKBAXKUH;

0 -nepenoBoit koappunrent ot ammonuta Ne 6 KB k npyrum BB.

[Ipu omnpenenenuu . H. ¢. Co ABIAETCS OCHOBHBIM KPUTEPUEM

Co =20+56e 702

rne f - kosdduumMeHT KpemocTH TOPHBIX MOpPOJa Mo Ikaine mnpod. M.
[IpoToabsKOHOBA.

3nauenue €%% B 3aBucuMMoOCTH OT KO>(PHIMEHTA KPEIOCTH MOPOJ] IPUBEIEHEI

HIDKE.
foroee eee4d 68 10 12 14 16 18 20
e 02 L, 0,45 0,3 0,2 0,14 0,09 0,06 0,04 0,03 0,02

3HaueHUsI OTHOCUTEIBLHOU TIIOTHOCTH 3apsikaHus a0 U mepeBOAHOTO KO-
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dbumuenta o, s pa3auyHbIX TUIIOB BB nmpuBeneHs! B Ta0II.

Tabnuma
Tun BB OtHOcuTENnbHAs IlepeBogHOM
IJIOTHOCTh K03 UITHEHT
3apsiKaHus,
AMMOHNTNC6 XB |[1—1,2 1
(maTpoHUpPOBAHHBIN) 11-—12 1
3EepHOTPAHYIUT 1— 1,2 1,15
I'panynut AC-8 11—1.2 1,1
['panynat AC-4 091 0,9
HUrnanur

[Ipu orGoiike pylbl MPUMEHSIOT TaKXXe MapauieibHO CONMKEHHBIE 3apsibl.
CyILIHOCTh 3TOr0 METOJa 3aKJII0YAETCsl B PACIOJI0KEHUE HECKOJIbKUX CKBaXKUH
Ha COJTMKEHHOM PACCTOSHHUU MapauIeIbHO OJTHA PYTOH.

[Tpu B3pBIBE MapaienbHO CONMIKEHHBIX CKBAXHMH WX MOXXHO paccMaTpUBaTh
Kak OJIHy, BMecTUMOCTh BB Ha | M KoTOpOU paBHa

Q:nCCQC

II€ Tce— YHUCIIO CONMKEHHBIX CKBAKHUH.

Paccrossane Mexay COJM)KEHHBIMM CKBOKHMHAMH OMPEIEAIOT Mo Gopmyie
a1=(3-6)d

JI. H. ¢. ang rpynnbl (Tydka) napauiebHO CONMYKEHHBIX CKBAXKUH ONMPEIEIISIIOT
no popmyne =

3apsanel BB B mapamiensHO cOMUKEHHBIX CKBOXKMHAX B3PHIBAIOT MTHOBEHHO, a
rpynnsl (My4YKH) CKBa)KMH MTHOBEHHO WJIM KOPOTKO3aMEIJIEHHO.

PaccrosiHne Mexay leHTpaMu My4KoB (M) CKBaXUH an =M,

rae Mo = 0,8-1.2 — oTHOCUTENBbHOE PACCTOSTHUE MEKIY MyYKaMH CKBKHH, M.

KonnuecTBo pyiHON Macchl, TOOBITOM U3 CJI0s, ONPEAETAIOT 1Mo Gopmyiie

D = (Bh-Sp) Kup /(1-)

rae B— mmpuna cios, m;

h— BrICOTa C105, M;

S — momnepevHoe cedeHue OypoBOi BEIPaOOTKH, M2,

dakTuueckuil yaenbHbl pacxoq BB Ha 1 T no0biTOM pyaHON Macchl
pPacCUYUTHIBAIOT 1O hopmyIie
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q = Q/D.,

rie Q— konnuecTBO BB Ha KOMIUIEKT CKBaXKHH, KT.

Jnuny ckBaxud Ha 1000 T oTOMTOM pyIHON MacChl HAXOAT MO (popmye
Ki =L/ D,

rae L — cymMmapHas qyiriHa CKBaXHUH Ha CIIOH, M.

Boeixoa pyaHo# Macchl ¢ 1 M CKBaXWHBI MOXXHO OTPEICIUTH IO opMyJie
K>=1000/K4,

[1ponomKUTENbHOCTh OypPEHUS CKBAXKHUH B CJIOE

T6=L/(n6H6)

rae Neg— 4uciio OypoBBIX CTAHKOB B paldoTe;

[1g— skcruTyaTanimoHHasi IPOU3BOAUTEIHLHOCTh OYpPOBOTO CTaHKa, M/CMEHY,
TpynoeMkocTh paboT Mo OypeHHIO (3apsKaHUI0) CKBAXXHMH B CJIOE OMPEACIISIIOT
o opmyiie

N6=n6/

rae Ng— 4Yuciio pabouux mo OypeHuto (3apsukaHuio) CKBAXKHH.
TpynoemkocTs paboTr 1o OypeHuro (3apspkaHuio) ckBaxud Ha 1000 T
TOOBITON PYIHOM MAacChl HAXOMAT 1Mo GopmyIie

Nﬁp:( N6 /DC,Z)IOOO

[TpoaOMKUTENTHHOCTD 3apsKaHMs CKBAXKUH B CJIOE

TQZQ/(H3H3)

r7e N3—4uciio 3apsaaHbIX YCTPOUCTB; [13— akcrnyaTaniioHHasi IpOU3BOAUTEIb-
HOCTb 3apsiKaHUsI CKBOXKUH, KI/CMEHY .

KoHTypHOE B3phIBaHHE NMPU OYUCTHOM BBIEMKE MPUMEHSAIOT JUisi 00pa3oBaHMUs
POBHOM MOBEPXHOCTU OTPhIBA U CHUIKEHUS CEMCMUYECKOTO JACUCTBUS B3PHIBOB
pu OTOOMKE Py/Ibl Ha 3aKOHTYPHBIA MacCHB.

Paznuyaior 7Ba OCHOBHBIX CIOCOOA KOHTYPHOTO B3pBIBaHMS: OOBIYHOE (T10-
cleayroliee) U IpeaBapuTeIbHOE.

[Ipy ouuCcTHONW BBIEMKE I€71€CO00pa3HO MPUMEHATH IPEIBAPUTEIHHOE
KOHTYPHO€ B3PbIBAHHUE ISl MOBBILICHUS COXPAHHOCTH 3aKOHTYPHOIO MacCHBA
(BMemamux Nopo/i, MEXIyKaMEPHBIX LEITUKOB, MOTOJIOYHH).

[Ipu nmpenBapuTETbHOM KOHTYPHOM B3PBIBAHWH B 33JIAHHOM HaIPaBJICHUU

oOpa3yercsi SKpaHUpylollas TpeuMHa (WiId Ccepusi TPEIIUH), MOITOMY 3TOT
croco0 Ha3bIBAIOT npe/IBapUTEIbHBIM neneoopa3oBaHeEM 17RI05
MpEeABAPUTEIBHBIM TPE-IIMMHOOOPA30BaHUEM.

[Ipu npoekTupoBaHUM OYpPOB3PBIBHBIX PAa0OT ¢ OTOOMKOW Py/ibl CKBaXMHAMH U
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PUMCHECHHEM MpeIBapUTEIBHOTO KOHTYPHOTO B3pBIBAaHUS 4UCIIO
OJTHOBPEMEHHO B3PBIBAEMBIX KOHTYPHBIX CKBaXXHH CIIEAYeT NPUHUMATh HE
MmeHee 4—6 .

JlnruHa mpenBapuTENIbHO OKOHTYPUBAE€MOM YacTH KaMephbl OJDKHA MPEBBIIATH
CYMMAapHYIO TOJIIIUHY CJIO€B PYJHOI0 MacCHUBa, OTOMBAEMbIX 3a OJIUH LIUKJI.

Hanexxnoe o0pa3zoBaHue HAmpaBiIE€HHOW TPEUIMHBI OOecledYrBaeTcsa IyTeM
OJTHOBPEMEHHOI'0 B3pbIBaHUS KOHTYPHBIX CKBaXXUH ¢ rnmomousro JII11.

PaccTosiHue Mexly 3apsbKeHHBIMU KOHTYPHBIMU CKBaKMHAMU (M) MIpU

npeaBapUTEIbHOM TPEIIMHOOOPA30BAHUU MOKHO ONPENENUTh Mo popmyIie

a = Kd(1+2YM[2vP,(Va/Ve)*  (1-v)(1+C)]¥m
raie K = 0,95-1,2— ko3¢ puiineHT, yduThIBAIOIINN OPUEHTAIIUIO €CTECTBEHHBIX

TPEIIMH B MAacCHBE TOPHBIX MOPOJ OTHOCHUTEIHHO IUIOCKOCTH OKOHTYPHBaHHS,
d—amamMeTp CKBa)KUHEI, M;

V— ko3¢ dunment [lyaccona;

P, — neronanmonHoe nasienue B 3apsaae BB, Ila;
V3 — 00neM 3apsana BB B ckBaxkune, M°;
V— 00BbEeM CKBaKUHBI, M°;

x = 1,17—1,25 noka3arens agnadaThl;

— npeaes MPOYHOCTH TOPHOM MOPOIbI PU pacTsKeHuw, [1a;

C— 0Ge3pa3mepHasi BEJIMUMHA;

M— CTEeNEeHb 3aTyXaHUs YIApPHOU BOJIHBI B 30HE pa3pylICHHUS.

CreneHb 3aTyXaHus yIapHOU BOJHBI B 30HE pa3pyLICHUS

m —2+v/(1—v);

B 30HE 00pa30BaHUs HAMpaBieHHOW TpeimuHbl N = 2— v/(I— V).
Heronanmonnoe masienue (I1a) B 3apsae BB onpenensror nmo Gpopmyie
P,=10 a v?/(49)

IIe a—CpeaHss MIOTHOCTE 3apsaaa BB B ckBaxune, kr./m>;

V — CKOpPOCTh J€TOHAIUU, M/C;

10 — mepeBOAHON MHOKHTEINb i1 cucTeMbl «CU»;

g — ycKopeHHe cBOOOHOrO MajeHus, M/c?.
C= v/ Cn,

rae —IUIOTHOCTH TOPHOM MOPOMIBL, KI/M;
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Cn — CKOpOCTH IIPOJI0JABHON BOJHEI B TOPHOII opoze, M/c. 4’

[Ipumep 1. Paccuurare mapaMeTpbl MIMYypOBOW OTOOMKH W MOKa3aTelu

OypOB3PBIBHBIX Pa0OT MPUMEHUTEIBHO K CHUCTEME pa3padOTKh C Marasu-

HUPOBAaHHUEM pyJbl € OTOOWKOM M3 OYHUCTHOIO MPOCTPAHCTBA IS

CIICYIOIINX YCIOBHIA: Kod(pduuueHt kpenoctu pyasl f=8-10; mmoTHOCTE py bl
=3 m/m3; MOIIHOCTE PYJHOTO Tena M =3 M; BBICOTa OTOMBaeMOro cios h =2

M; quameTp mmypoB d = 42mMm; TiayOuHa mmmypoB |, =2,2 M; npumensiemoe BB
- ammonut Ne 6)XB; macca 3apsnma BB wa 1 M mmeel mmypa  |,=1,5 kr;
Oypenue ocymiectBisiercs: neppoparopom I[1T-29;, kospduiuenT u3BIeUeHUS
pyast K.,= 0,965; koopduunent paszydoxuBanus p= 0,035.

Pemrenue.

1. Thnomans oOypuBaeMOro 3a00sl TPH MOIIMHOCTH PYJIHOTO Tejda M =3 M
U juiiHE oTOMBaeMoro cios l., =36M coctaBut S = 3*36=108 m? .

2. Yucno mmypos Ha 3abo# npu ny=1,2 n,=n,S=1,2*108=130.

3. CymmapHas JUIMHA [IIIypoB B 3a00¢ mpu riryouHe mmnypa l,=2,2m.

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

4. Obmuii pacxon BB npu macce 3apsaa Ha 1 M mmmypa d =42 MM, paBHOU
1,5 xr.

Q =qt=1,5*286=429 xr.

5. KonuuecTtBO pyaHO# Macchl, 10ObIBaeMo B 3a00e, onpenelisieM 1no gopmysie
D¢ =108*2*3*0,965/(1— 0,035) =648 T.

6. ®axtuueckuil yaenbHbI pacxon BB ma 1 T noObium pyaHOl mMacchbl
ornpenensieM no Gopmyie

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

7. TIponoIDKUTENIBHOCTh OOypUBaHUS 32001 OJHHM TephopaTopoM IIpHU
ero HopMme BeIpa0oTkH [1s=36 M/cMeny Haxoaum 1o GpopmyJie

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

8. TpymoemkocTh paboT o OypeHuro mmypoB B 3a60e mo popmyne Ns=1*8=5
YeJ1.CMEHBI.

9. TpynoemkocTh padbotr nmo Oypenuto mmnypoB Ha 1000 T moOwbITON pyaHOU
Macchl onpezensieM mo hopmyle

47 William A.H., Richard L.Bullock.Underground mine methods-Enginiring Fundamentals and International Case
Studies 2009 Orebvo Sweden.
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Ns,=(8/648)1000=12,35 des.cMeHBI.

10. IIpomomXKuUTENbHOCTh  3apsDKaHUs  IIIMypoB B 3a00e  OJHUM
nHeBMo3apsauukoM ( [13=1200 kr/cMeny) HaxoauM 1o hopmyie

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

11.TpynoemkocTh paboOT MO 3apsiKaHUIO IIMYPOB B 3a00€ OJHUM pabodyuMm
omnpezesseM o Gopmyiie

N3 =1*0,36=0,36 yeyr.cMEHEI.
12. TpynoeMkocTh paboT mo 3apsixaHuio 1mnypoB Ha 1000 T noOwiTON pya-
HOM Macchl HaX0AuM 1o popmyiie

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

[Ipumep 2.PaccumrtaTh mnapamMerpbl HIMTypOBOM OTOOWKM ¥ TOKa3aTelu
OypOB3pBIBHBIX  paboT MPUMEHUTEIBHO K  cucremMe  pa3paboTKu
TOPU3OHTAIBHBIMU  CJIOAMHM C 3aKJIaJKOM g CIHEAYIOIIMX  YCIIOBHIA:
ko3 purreHT kpenocT pyasl f = 6-8,mroTHOCT pyasl 7=3,8 T/Ms; MOITHOCTH
pyaHoro Tema m =2.5 M; BbIcOTa oTOMBaeMoro ciost h-2m; amamerp mimypos
d=42 mm;rnyouna mmypoB |l,= 2 M; npumensemoe BB — ammonut Ne 6)KB;
macca 3apsga BB ma 1 M miunsl mmypa =15 kr;0ypeHue ocyiiecTBisieTcs
neppopatopom  [IT-29; kodpduument wu3BiaeueHus pyasl  Kyp=0,97;
ko3 durueHT pazyodoxuBanus p = 0,03.

Pemrenne

[Tmomane oOypuBaeMoro 3abo0si IpH MOIIHOCTH PYJIHOrO Tejaa M-25 M
U umHe otouBaeMoro ciost ler=26,3 M cocraBut

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

2. Yucno mmypoB Ha 3200 pu ny=1

Nw=1 *65,8=66

3. CymmapHast JUTiHa MITypoB B 3a00¢ rnpu riayoune mmypa 1,=2 m

L=66%*2 =132 M.

4.00mmit pacxon BB mpu macce 3apsna Ha 1 m mmypa d - 42 mm.paBHo# 1,5 kr,
Q=1,5*132=198 «kr.

5. KonunuecTBO pyaHO# Macchl, J00bIBa€MOi B 3a00¢,
D.,=65,8*2*3*8*0,97/(1— 0,03)=500 .

6.DakTuueckuii yaenbHbIi pacxonm BB Ha 1 T nmoOwbiTodt pymaHON Macchl
omnpezeiseM o hopMmyJie

qe =198/500=0,4 xr/T.
7. TlponomkuTenbHOCT, 00ypuBaHUSA 32005 AByMs mnepdoparopamu mnpu

HOpMeE BbIpaboTKu Ha nepdoparop Ils - 24 m/cmeny
82



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

8. TpymoeMKocTh paboT mo OypeHHIO0 IIMypoB B 3a00€ HAXOIUM IIO
dbopmyie

Ns= 2%*2,78=5,56 uen. cmeH.

9. Tpynoemkocth paboT o Oypenuto mmnypoB Ha 1 OOO T g0ObITON pyaHOU
Macchl onpezensieM mo hopmylie

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

10. IIpogomKUTENbHOCTh 3apsDKaHMS IIMYpPOB B 3a00¢ OJHUM ITHEBMO3a-
psaaurkoM (I1,=1 OOO xr/cmeny) Haxoaum 1o Gopmyiie

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

11.TpynoemMKkocTh pabOT MO 3apspKaHHWIO MINMYypoB B 3a0oe nByMs pabo-
JUMH ompeeisieM o hopMylie

N3=2%*0,2=0,4 yey.CMEHBHI.

12. Tpynoemkocts pabor mo 3apspkanmio mmypoB Ha 1| OOO T moOwiToi
PYIHOM MacChl HAXOIUM IO popmyIie

N1,=(0.4/500)1000 = 0,8 yen.cMeHBI.

[Ipumep 3. Paccuurtarth mnapaMmeTpbl IINYpOBOW OTOOMKM U TOKa3aTenu
OYpOB3pBIBHBIX Pa0OT MPUMEHUTEIBLHO K CUCTEME pa3padOTKU C 3aKJIaJKOU
NOAPHIBAEMBIMU B OYKMCTHOM 3a00€ MopojaMu JUIsl CJEAYIOIIMX YCJIOBUM:
k03 PUIUEeHT KpenocTr pyasl f/=5-7 ; mmotHocts pyast y=4,0 1/M3; MomHOCTE
pynsoro tena m= 0,4 m; Beicota orbuBaemoro cios h=1,5 m; nuamerp mmnypon

d =36 mMMm; ri1yOuHa 1mImypoB mpu 0TOOMKe pyaHoi Macchl |, = 1,75 m; mpume-

Haemoe BB — ammonut Ne 6)KB; macca 3apsina BB nHa 1 ™M gnunbl mimnypa q =
I,I kr; Oypenme ocymectBiasercs nepdoparopom IIT-29; kosddunueHt
usBnedenus pyasl K, = 0,9;ko3ddpunuent pasyboxxusanus p=0,2

KoHpoJibHBIE BONIPOCHI:
1.B kakux ycloBHSX HpUMEHsIETCS OypOB3MBIBHON CIOCOO BBIEMKH TOPHBIX
OPO/JI NP MOJA3EMHOM pazpaboTke?
2. Mcxoas U3 Kakux napamMeTpoB BbIOMPAIOTCS TUIIBI B3PhIBUATBIX BELIECTB?
3. Kak pacnonoratorcss mmypbl WM CKBaXKMHBI NPHU JOOBbIYE MOJIE3HBIX
HCKOIAaeMbIX ?
Hcnoab3yemble TuTEpaTyphl:

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

2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.
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3Tkaués B.A., Ilpoxomor A.IO., KoueroB E.B.« IllaxTHoe u moa3eMHOE
CTPOUTENHCTBO». TEXHOJOTHS CTPOUTENbCTBA TOPHBIX BBIPAOOTOK: ydeOHOE
nocobre Hopouepkacck 2008.

4. b. A. Kaprosus, b. . ®enynen, M. M. lllymuk u np . [llaxtHOoEe M nmoazeMHoe
CTPOUTENILCTBO. YUeOHUK aiisg By30B. Tom 1. M3narenbcTBo AkajeMuu TOPHBIX
Hayk. Mocksa 2001 .

3-nmpakTuyeckas padora:
B3pbiBHBIE pa00THI IPH NMPOBEIEHUH TOPHBIX BbHIPA0OTOK
IHacnopr BBP
Hean : O6pa3zoBaHue HABBIKOB MO Yy ciyliateiel cocraBieHue macrnopra bBP
IIPU TIPOXOJIKE TOPHBIX BBIPAOOTOK.
IMocTanoBka 3amauu: OnpenelieHNe pacuera B3PBHIBHBIX pabOT MpH MPOXOJKE
TPHBIX BBIPAOOTOK.

[Ipy  mpoBeneHHMH  TOPHBIX BBIPAOOTOK TMOJB3YKOTCA B OCHOBHOM
HINYPOBBIMM  3apsiaMu. 3apsiibl  PACCUMTHIBAIOT W TOYHO pa3MENIaloT BO
B3pbIBAEMOM Cpenie ¢ COOJIOJIEHUEM MpaBUJl TEXHUKU Oe3omacHocTH. it 3Toro
cocrasisaeTcs nacnopt bBP .

[Tactiopt BBP sBnsieTcst 1okyMeHTOM JJis IPOU3BOJICTBA OYPOB3PHIBHBIX
pabor.

B nmacnopte yka3bIBaeTcs CleAyIOIIUE JaHHBIE;

1. HaumeHoBaHue BoIpabOTKH;

2. Cxema pacroyIOKEeHHS IIITypoB B 3a00¢;

3. Inomane 3a00s (MONEPEUHOE CEUCHHE BBHIPAOOTKH B MPOXOJIKE)

4. XapakTepucTHUKa B3pbIBAEMbIX MOPOJ; Ha3BaHUE, TPEUIMHOBATOCTb,

KO3 (PULIMEHT KpenocTr

5. Tun BB; cpencrtsa B3pbIBaHus ;

6. Cioco6 B3pbIBaHUS;

7.Pacuetnrie moxkaszatenu B3pbiBa: KUII, mogBuranwe 3a00si 3a OJIUH B3PHIB,
00beM 0TOMBaeMOM TOPHON MacChl

8. Pacxop B3pbIBUATHIX MAaTEPUAJIOB
Pacxon

[Toka3zarenu BB, kr KT mu D] Hopwma Oypenusi, M
Ha 1 M BbIpaboTKH
Ha 1m3 roproii Maccel
9. XapakTepucTuKa IIypoB U 3apsii0B
No ['my6una VYrois HaknOHA Macca Jnuna Ouepenn
mmypa | WNypa, |5 ooeknmm | B npoekimn | 32PAAR, 3a00WKH, | OCTh

M 1] 1l KT M B3pbIBAH
usi
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1
2-5
6-8

u. T.10.

Bcero:

10. MecTo yKpBITHSI B3pBIBHUKA U PaO0OYUX
11.Bpems nomycka Jirojieit B 3a00i
[Tacnopr mnoanuceiBaercss HadaabHUKOM yyactka bBP. Ilox pacnucky
o3HakomiuBaloT ¢ HUM WMTP ywactka u ucnonnutened BBP u  ciyxOb1
BEHTWISIUMU. Y TBEPKAAET MAaCOPT HayalbHUK WJIU TJIABHBIA MHXKEHEP LIaXThI.
3apsKaTh U B3pbIBATh MOXKHO TOJIBKO T€ LIITYPbI, KOTOPbIE MIPOOYPEHU B
COOTBETCTBUM C YTBEPKIACHHBIM ItacnioptoM bBP.
IpuHuunsl cocraBiaenus nacnopra bBP.
[Tpu npoextupoBanuu nacrnopra bBP 10okHbI ObITh TIIATEIBHO W3YYEHBI TOPHO-
r€0JIOTUYECKUE YCIOBHS (KPEHoCTh, CTPYKTYpa, TPEIIMHOBATOCTh, OOBOAHEHOCTb,
CJIOUCTOCTbh, TA30HOCHOCTH U JIP.),
-IIPUHATHl BO BHHMAaHHE TEXHHYECKHE YCJOBUS  IPOBEICHHS BhIpaOOTKU (
Ha3HAa4YeHHE BHIPAOOTKH €€ pa3Mepbl CPeJCTBa MOrPY3KH, CIIOCOO KpeIrIeHUs U
T.J.) U YYTEHbl OpraHU3aIMOHHBIE (DAKTOPHI (MPOIOJKUTENIBHOCTD LIUKIIA, CMEHBI,
CKOPOCTbH IPOXOJIKH).
Ha ocnoBe storo B macnopra BBP pomxHbl ObITH pa3paboTaHbl CIEIYIONINE
.BOIPOCHI:
a) BBIOOp c1OcO00B, CPEICTB,METOJIOB U CXEM OYypEeHUs, 3apsiKaHusl, B3pbIBAHUS U
BbIOOp cooTBeTcTBYIOomMX BB, CB, 3a00euHoro marepuana, TBEpAOro CIujiaBa u
KOPOHOK.
0) ompe/elieHUe palMOHAIBHBIX MMapaMeTpoOB OypOB3PBHIBHOTO KoMILIeKkca ( 4MCIIo
HIMTYPOB, CXEMa PACIOIOKEHUS IINMYpPOB, UX JMaMeTp U TiyouHa, pacxon BB,
CB, 3a00iiku,crioco0 B3pbIBaHHUS.
B) pacyeT OCHOBHBIX TEXHUKO-3KOHOMHUYECKHMX IMoka3areneid 1no BbBP (pacxon
MaTepUasIoB Ha 11.M BeIpaboTKu U 1M3 TOpHOM Macchl).
r) pa3paboTKa KOHKPETHBIX Mep O0€30MacHOCTH IJisi JaHHOTO 3a60s (O6e3omacHoe
PacCTOSIHME,MECTO BBICTABJIEHUS ITOCTOB U T.[.)

Buvioop cnocoba oypenus
Boibop cmocoba OypeHusi IIIMypoB MPOU3BOAMUTCS C YYETOB (PU3UKO-
MEXaHUYECKUX CBOMCTB TOPHBIX MOPOJ (KPEmOCTH,0ypUMOCTH,CTPYKTYPHI U JIp. ).
B OCHOBHOM mpuMeEHseTCSl BpallaTelbHbIA W yAapHO-TIOBOPOTHBIM CHOCOOBI
OypeHHUs IIMypOB.

O6acTh NpUMEHeHHs Croco00B OypeHus MIMypPOB

Crnioco6 Oypenus Kpeniocts nopon, f CTPYKTYpa opoJ
VY napuo —noBopotHbiii | T >4 MPOYHBIEC,IJIOTHBIE
MEJTKO3EpHHUCTEIE,
c1aboTpenMHOBATHIC
BpatateapHbli f<6 cs1a00CBsI3aHHEBIE,
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TPEIIMHOBATHIE,
PBIXJIbIE, BS3KHE,
MJIaCTUYHBIC

Bb100p cpencTsB OypeHus
Boibop cpencts  Oypenus (Oyp.MalllMH) TOPOU3BOAUTCA C  YUYETOM
clelyomux GakTopoB:
a) HaMpaBJICHUS IIITyPOB
0) ra30HOCHOCTH TTOPOJT
B) BOJJOOOMJIBHOCTH
I') KPENOCTU U CTPYKTYPBI TOPOABI
1) OMACHOCTH I10 B3PBIBY IbLIU
€) IIomIaau 00ypruBaeMoro 3a00s

[Tpu BpamatensHOM OypeHUU TPUMEHSIOTCS SJICKTPUUECKUE CBEpIIa PyUHBIE
U KOJIOHKOBBIE (IpH OosbIIoM o0BeMe padoT W kpemoctd g0 f 6+8),
MMHEBMOCBepJIa ( B OMACHBIX M0 ra3y U MbUIH BIPAOOTKaX, CUIBHO OOBOHEHHBIX ).

[Ipu ynapHO-IOBOPOTHOM crocoOe OypeHusi BOCXOASIIUE IMIMypbl OypsT
TEIECKONMNYECKUMHU, HUCXOJSAIINE ¥ TOPU3OHTAIBHBIE PYYHBIMH M KOJOHKOBBIMH
nepdoparopamu ( pu 00IbIIOM 00beMe padoT).

[lenecooOpa3Ho Takke NTPUMEHSATH OypoBbIE KapeTKHU, MaHUIYJATOPHI,
NO3BOJIAIOIIME IOBBICUTH TPOU3BOAUTENBHOCTh OYpHIIBIIUKOB, YMEHBIIUTD
BpEIHOE JICHCTBHE BUOPAITUH.

Cornacao CHull uncno nepdopatopB mpuHUMaETCS

cnocod Oypenust

C KOJIOHKH C C MaHMIIyJIITOpa ¢ OyprIIbHOU
ITHEBMOITIOJACPIKKH YCTaHOBKH
II0IAAL 32004 , M° Ha oiMH nepdopaTop
2,5-3,5 | 1,5-2,0 | 2,5-3,0 4 u Gonee

Br10op OypoBOro MHCTpyMeHTAa
Heobxoaumo yuuThIBATH:
a) TPEIIMHOBATOCTh TOPHBIX MOPOJI, UX BSI3KOCTh;
0) MPOYHOCTH, KPEMOCTh TOPHBIX TOPO/I.
Br100op 3a060iikn
3aboiika IIMypoB SBISETCS OJHUM U3 BaXXHEWIHUX YCJIOBUN TOBBIIICHUS
(G (HEKTUBHOCTH B3PBIBHBIX palOT Ojarojapbsi YBEIUYEHHUIO HCIOJIb30BAHUSA
paboThI B3pHIBA.
3a00iika MOXKET ObITh BO3YIITHOM, BOJSHON, IECYAHOTJIMHUCTOM, TIJIACTMACCOBOM,
nopoaHoi(Menkue yactuibl). Camoit 3¢ pexTuBHON sABIETCS BOAsiHAs 3a00iiKa.
Haubonee pacmpocTpaHeHHOW TpU MPOBEIACHUU TOPHBIX BBIPAOOTOK SIBAJISETCS
NeCYaHOTJIMHKUCTAs 3a00MKa.
Br100p cnocoda B3pbIBaHMS
[Ipu npoBenmeHuu  BBIPAOOTOK  MPUMEHSIOT  OTHEBOM,  DIEKTPUUYECKUM,
AJIEKTPOOTHEBOM CIIOCOOBI B3PhIBAHUS.
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OrueBoil crmoco6 1enecoo0pa3Ho MPUMEHSITh B TOPU3OHTAIBHBIX BhIpaOOTKaxX(HE
OIACHBIX TI0 Ta3y W MBUIN) MPU HeOOoIbIOM gucite mmypoB (1020-30).
[IpeumyiecTBa: NpOCTOTa B3PBIBAHMS, MEHBIIE BpPEMEHM Ha 3apsyKaHue,
BO3MOYHOCTb KOHTPOJISI UHACJIA B30PBABILUXCS 3apsA10B, HEBBICOKAsi CTOUMOCTb.
Ho BcieacTBUM OMacHOCTH OTKPBITOTO OTHA, TPYAHOCTH yXOJa OT MECTa B3pbIBa
npu OOJBIIOM KOJIMYECTBE 3apsiiOB, HEBO3MOXKHOCTH CTPOTrOro HaOII0IEHUs
OYEPEHOCTH B3PbIBAHMS OTHEBOM CIIOCOO HE MPUMEHUM B BHIpAOOTKaX OOJIBIIOTO
CEUEHMsI, ONTACHBIX IO B3PBIBY Ia3a U MbUIM U B BEPTUKAIbHBIX BHIPAOOTKAX.
Br100p MeTOaa B3pbIBAHUA
ITp npoBeneHnU TOPU30HTAIBHBIX BBIPaOOTOK BP MOKHO OCy111€CTBIATH OOBIYHBIM
METOJIOM, METOJIOM KOPOTKO3aMEJIJIEHHOTO B3PBIBBIAHMS U METOJOM KOHTYPHOI'O
B3PbIBAaHUH.
Bb10op cpencrTs 3apsiskaHust
[Tpu npoBeeHNN BO3MOXKHBI py4Hasi MJIM MEXaHU3UPOBAaHHAs 3apsJiKa LIy POB.
Pyunas 3apska mnpeanosioraeT INPUMEHUMHUE NaTpoHUpoBaHHBIX BB, Ooiee
IPOCTa, OCYIIECTBISAETCA JEPEBSHHBIMU WJIM IUIACTMACCOBBIMH 3a00MHHKAMU
L. =1,+05um

IIpr MexaHW3MpPOBAHHOW 3apsAKe INPUMEHSIOTCS T'PaHyJUpOBaHHbIE BB,
IJIOTHOCTh 3apsbkaHusi noBbimiaercss Ha 20-25%, yBenmuuBaerca K.ILIILL,
cBHIKaeTcs 3arparsl Ha bBP. OnHako moBeImaeTcs 3aTpaThl BPEMEHHU.

Br10op Tuna BB
ITpu BbIOOpE THIa BB HE0OX01uMO yuuTHIBaTh Cieayrouire (akTopbl: ONMACHOCTh
HOpOJl MO B3pbIBY Ta3a W MbUIM, OOBOJHEHHOCTb, TPEIIMHOBATOCTb U CTPOECHUE
MIOPO/I, KPETIOCTh IMOPOJI, CIIOCO0 3apspKaHusi, CTOMMOCTh BB.
Omnpeaesienue guaMeTpa IINypoB
[Tpu marponupoBanubix BB d mimypa onpenensercs nuamerpom narpona BB. Tpu
MEXaHUYECKOM 3apsiKaHUU pOCChIMTHBIX BB 0y, 00yCI0BICH THIIOM KOPOHKH.
IHoaroroeka 3ador xk BP

3a00i1 K B3pBIBY MOATrOTaBIMBAIOT TIOCJIE MPOBEPKU BBINOJHEHUS
NACMOPTHBIX MApaMeTPOB OypPOBBIX padoT.

HenpaBunpbHo mnpoOypeHHbIE IIMYypbl JOJKHBI OBbITh HCIPABIEHBI WM
OpakoBanbl. [Ipu BeicOTE BBIpaOOTOK O0Jiee 2 M UCHOJIB3YIOT JIECTHUIIBI, TOMOCTHI
C TMepwIaMH WIM TEJIECKONUYECKUE IUIOMIAJKA HEOoOXOauMO 00€CIeUUTh
OCBellleHUE 3a00s1 HECHEMSIIUM CBETOM. Y NAJSIOT NPEAMETHI, 3aTpyIHSIONINE
yXOJl B3pbIBHMKA B 0O€30MacHOe MECTO W TNpoBeTpuBaHHe 3a0os. OtT 3abo0s
YAQIAIOT TOPHBIE MAIIMHBI M MEXaHU3MBbI Ha paccrosiHue He MeHee 20 M. JloikHa
ObITh YyOpaHa oTOWTast TOPHAS Macca, 3arPOMOJKIAI0Iast BEIpabOTKy OoJiee ueM Ha
OJIHY TPETh €€ MONEPEYHOT0 CEUECHHUS.

JloBoAAT OTCTaBaHHWE Kpemu B 3a00€ 10 MPeayCMOTPEHHOW MHacmopTOM
KpeIUIEHUS. Y KPEIUISIOT HAPYILIEHHYIO KPETlb.

nypsl, OCOOEHHO  TOPU3OHTAIbHBIE W HHUCXOASIIME JOJIKHBI OBITh
OYHMUIEHBI CXKAThIM BO3JyXOM HJIM CKPEOKOM OT OypOBOW MEJIOYU. YTOUHSIOT
3a00MHUKOM TJIyOMHY U JAMaMeTp IImypoB. 3a0OWHUKH JIOJDKHBI  OBITh
JIEPEBSIHHBIC, AJTIOMHHHMEBBIE WM MEIHBIE. Y HUCXONAIIMX IIIYPOB OYHIIAOT

riomaaku B paguyce 30-40 cMm, 4TOOBI HCKITIOUUTH MOIAaHUE B YD KAMEIIIKOB.
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K 3a6010 nocrasnsitor BB, cpeictBa mHUIIMUPOBAHUS U KOHTPOJIS B3PHIBHOM
cetu. [Ipumenstor Tonpko BB, nonymenusie qis noazemubix BP. BM nepenocsit
B3PBIBHUKH W TI0JI MX HAOIIOICHUEM IPOMHCTPYKTUPOBAHHBIE paboure B CyMKax,
KacceTax WM 3aBOJCKON ymakoBKe. JIeTOHATOphl M OOCBUKU MEPEHOCST TOJIHKO
B3pbIBHUKH. [loIroTaBiuBaroT 3a00€4HbI MaTEpHUAIL.

B oOBomHeHHBIX  3a00fX  MOPUMEHSIOT  BoAoycToWuuBble  BB.
Hesonoycronuuseie BB 3apanee, B moMmenieHnn noArotoBku BB, momemiaror B
3alIUTHBIC OOOJIOYKU HWJIM TOKPBHIBAIOT MATPOHBI BOJOU30JUPYIOIMIEH MAaCTHUKOM.
['unpouzonupyronme NoKpeITUs TOHKKUE, C Maccoil He Ooree 2,5 r Ha kaxbie 100
r BB. Ilepen 3apsskeHHEM M B3pBIBAaHUEM JIFOJIEW YAAJIAIOT 32 MPEIENbl ONAaCHOM
30HBI. BBICTaBISAIOTCS MTOCTHI OXpaHbl, B OTAEIBHBIX Ciydasx ¢ paspewmenus ['TU
IIOCTHI BBICTABIISIIOT II€PE]T B3PBIBAHUEM, 4 HA BPEMs 3apsiKaHUS YCTAHABIUBAKOTCS
IPEeIOXpaHUTENbHBIE 3HAKU. BBIpabOTKH ¢ UCXOAIIEH BEHTUISIMOHHONW CTpyel
3aKpEIIMBAOT JOCKAaMHU C 3alpelaromnmMy 3HakamMu. [lo paspenienuro riiaBHOro
VMH)XEHEPA MAaXThl BO3MOXHA YCTAaHOBKA JIMII OXPAHbI B CAMOCIIACATENSX.

3apsxanue

K B3pbIBY MOATOTaBIMBAIOT KOJHWYECTBO 3apsJIOB, B3PHIBAEMBIX 3a OAWH
npueM. BennumHa ¥ KOHCTPYKLMS 3apsija JIOJKHA COOCBETCTBOBATH IMACIOPTY
BBP. [Tomumo 60eBukoB nmomemniats B 3apsiabl KJI unu D1 3anperniaercs.

[TaTpoH-00€BUK yCTaHABIMBAIOT MEPBBIM OT 3a00s1 MJIK OT YCThs 1Iypa. B
paccpeioTOUCHHBIX 3apsiiax B KKIYI0 4acTh MOMEIIAIOT 10 OJIHOMY OoeBUKY. B
rIyOOKMX — IIMypaxX  MOXHO  HCIIOJIb30BaTh  JIOMOJIHUTENBHBIE  CPEACTBA
nHunuupoBanus- Hutu [ 6e3 Berxoma u3 mmypa.

BBomar 6oeBUK B MIMyp OCTOPOXKHO, Oe3 Tom4ykoB. [IpoTasikuBanue wu
VIUIOTHEHUE OOEBHKA Jaxke JIETKUMHU ylapamu 3anpemiaercs. [Ipu 3actpeBanuu
00€BUKa 3apsiJ] OTHOCIT K OTKA3aBIIIKM.

B mmypsl rnybuHoii Oosmee 2 M omyckaHue OoeBukoB Ha OIII
3aKHUratesibHOM TpyOku, Ha mnpoBagax /| wnmm nHa [, Bo uszbexanume wux
BBIJIEPTUBAHUS U3 OOCBUKOB 3aMpeIiaeTcs.

PocceimabiMu BB BpyuHyr0 3apsKarOT TOJBKO BEPTUKAIBHBIE HUCXOMSAIIUE
HIIYpPhl, UX 3achIMatoT B mmnyp nopuusMu no 150-200 r yepe3 Boponku. Ilocie
3aChINIKKM Ka10¥ nopuuu BB B mimyp BBOAST 3a00HHUK, KOTOPHIM MPOTAIKUBAIOT
Hanunmue Ha creHku BB. Tak mpenoTrBpamaroT oOpa3zoBaHue MpoOOK, a TaKke
yIoTHs0T BB.

[TatponupoBanubie BB B HucXomsimuii mimyp omyckaroT He Oojee ueM Mo JBa
IaTpoHa.

B ciyuae 3acTpeBanus uX AOCHUTAIOT 3a00iHUKOM. [Ipu 3apsokaHuM BOCXOIATITNX
[IMYPOB,YTOOBI  UCKITIOYUTH BBIIAJICHUE TMPUMEHSIOT IMATPOHBI C KOCBIM
MIPOJIOJIBHBIM Pa3pe3oM 000IOUKH.

B omacHeIX 1Mo ra3y wiaM MbUIM YCIOBHSX pa3pe3arh M YIUIOTHATH MATPOHBI
3anpemaercs. [ng ux yaepkaHuss MPUMEHSIOT IMBDKU WIM PACKIMHUBAIOIIYIOCA
3a00MKYy.

3abouika wnypa
Jliist 3a00MKM MCHOJB3YIOT OypOBYIO MENOYb, MECOK, MECYaHO-TIIMHUCTYIO CMECh,

BOJIY U JIp.
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B BoccTraromux mmypax HMCIHOJB3YIOT IUIACTUYHBIE CMECH, U3 KOTOPBIX T'OTOBST
nbDKy JirHOoM 100-200 MM 1 1uamMeTpoM Ha 5-6 MM MEHbIIIE JuaMeTpa IImypa.

[TepBbie 2-3 mbbka AOBOAAT 110 3apsiia Oe3Ha)xaTHs, MOCIEAYIOIINE YIUIOTHSIIOT
3a00THUKOM.

B Hucxondmue mmypsl MOMENIAIOT CHITYYYHO 3a00ilKy, MExIy 3a00WKOW U
3apsIOM YCTaHABIMBAIOT OYMa)KHBIN MK HMCKIIOYAIOUIUN €€ TPOChIIaHUuEe MEXIY
naTpoHaMU U LIITyPOM M nomnaaanue ee B 3apsia. [Ispkenenka [1P-1.
IIpousBoacTBo B3pbIBa
MoHTaXX B3pBIBHOW CETH NPOU3BOIAT ONBITHBIE B3PBIBHUKH. MOHTHUPYIOT
CETh B OTCTYIAIOUIEM MOPSAKE —OT IIMYPOB K YKPBITHIO,CBEPXY BHHU3, OT OJHOMN
CTEHKH K JIPYTroii, OT 3apsAJ0B K HCTOYHUKY TOKA.

B 6e3omacHoro mecta B3pbIBHUK Pa3MbIKAeT KOHIIBI MarucTpajbHBIX MPOBOJIOB
U U3MEpSAET CONPOTUBIIEHUE CETU WIM €€ NMPOBOAUMOCTh. IIpu ucnpaBHOCTH ceTn
IpPOBOJA MOJKIIOYAIOT K HCTOYHMKY Toka. IIpum pasHuIle B pacyeTHOM U
U3MEPEHHOM COINpPOTHUBIECHUSAX ceTu Oonbiue 10% KOHIIBI MarucTpaJbHbIX
IIPOBOJIOB OTCOEIUHSIOT OT MCTOYHHMKA TOKAa M HAKOPOTKO 3aMbIKarOT. B3sB ¢
co0Oil KJIIOY OT HCTOYHHMKA TOKA, OCMAaTPHUBAIOT CETh HCHPABISIOT  MECTO
noBpexJaeHua.Ecnu  B3pbIBHAsg ceTh HCHOpaBHA, alOT OOEBOM CUTHAJI — JBa
MPOJOJKUTEIBHBIX 3BYKOBBIX CUTHana. [lo stomy curnany saxwuraror Ol u
YXOJIAT B YKPBITHE, a MIPU 3JIEKTPUUECKOM .B3PbIBAHUM BKJIFOYAIOT TOK.

[Ipn orHEBOM B3pBIBAHMM CHAYaJIa 3aKUTAIOT KOHTPOJIBHBIN OTPE30K, 3aTEM-
My40K HanboJiee JIMHHBIX OTPE3KOB, MOCiie KOPOTKUX.B 3a00s1x mupuHoii 6onee 5
M JOIIyCKAETCsl OJHOBPEMEHHOE 3a)KUTaHNUE IBYMS B3PbIBHUKAMU.

Ocmomp 3a605 u TuKeuOauUA OMKA308
[Ipy OrHEBOM M 3JEKTPOOTHEBOM B3pPBIBAHUU BEAYT CUET B30PBABLIMXCS 3apsi/IOB.
Beixon He panee 15 MuH.
[Ipn 55eKTpUYECKOM B3pbIBAaHMM 3300l OCMATpPUBAIOT MOCIE €ro IMOJHOIO
IIPOBETPUBAHMS, OTCOEAMHEHHS] MaruCTpaibHbIX IPOBOJOB OT HMCTOYHUKA TOKA U
3aMbIKaHUS UX HAKOPOTKO.
Ecnu B3pbIB HE MNpOM30MIEN, HYXXKHO OTCOCIMHUTH MAarucTpajbHbIE MPOBOJAA,
3aKOPOTUTH UX U KJIIOY OT TOKa OepyT ¢ co0oil u He paHee 10 MUH, HE3aBUCUMO
oT tumna J/I, HoAXOAAT K MECTY B3pbIBa JJIS BBIACHEHUS NPUUYMHBI 0TKa3a. [locie
yCTpaHEeHUsI 1e(PEeKTOB MOHTaXKa CETU MPOU3BOIST MOBTOPHOE B3PHIBAHHUE.
[Tpu oOHapy>keHUN OTKa3a 3apsibl JUKBUAUPYIOT HEMeUIeHHO. Eciu 3T paboThl
HE MOTyT OBITh 3aKOHUYEHBl B JAaHHYIO CMEHY, HUX MPOJOJDKEHHE MOPYYaroT
B3PBIBHUKY OYEPEIHOM CMEHBI C OTMETKOW B HapsiJ — IyTEBKE U KypHajie s
3aIMCH OTKA30B M BPEMEHU HX JIMKBUJALMUU.

Ecnu oTkazaBuiuecs 3apsibl HE MOTYT OBITh JMKBUIUPOBAHBI 1O MPUYHMHAM
TEXHUYECKOTO  Xapakrepa (HEYCTpaHMMBIE HAapyLIEHUS B3PBIBHOM  CETH,
HEBO3MOKHOCTh BBEJICHUS B 3aps] HOBOro 0OEBHKA U Jp.), YBEIOMIIAIOT 00 3TOM
pykoBoautens BP wnu nuno Texaudeckoro Haazopa. Takue 3apsabl JUKBUAUPYIOT
1O CNELUAIBHOMY IIPOEKTY.

[Tocne nuKBMAALMM OTKa3a OCMAaTPUBAIOT TOPHYKO Maccy H cobuparor BM
OTKa3aBILIETO 3apsna, MOCIe 4Yero JOMyCKalT K pa3dopke W yOOopke MHOpobl
PYYHBIM CIOCOOOM M YCTaHaBIIMBAIOT OTCYTCTBUE OCTaTKOB BM.
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Onpenesenue yaeabHoro pacxoga BB
[Tpod. IMTokposckuit H.M. npeioraet cieayroniyo METOUKY ONpeieeHus: g
q=0q 1 fixVv~e, kr/ M
Ji-HOpMaJbHBIA yIEenbHBIN pacxon BB, mpunumaercs mo tabnuie

f 70 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

win npubnusutensHo q1~0,1 f
f-koa(PHUIMEHT KPEOCTH TTOPOIbI
fl- ko> pUIMEHT CTPYKTYPHI HOPOMBL:

BSI3KHUE, YIIPYTUE, TOPUCTHIE TOPOIbI 2,0
MOPOJIbI C HEMPABWIIBHBIM 3aJIETaHHEM
Y MEJIKOW TPEIIMHOBATOCTHIO 1,4

CJIOMCTBIE TIOPOJIBI C HEMOCTOSTHHOM KPEMOCThIO,
C HaIUTACTOBAHUEM IIEPIEHIUKYIAPHO LIITypaM 1,3
MacCHBHas TUIOTHAS, XpyTKas opoJia 1,0-1,1
TOHKOCJIOUCTAsA, HO TUIOTHAs MTOpoja
He HAOJII0/IaeTCsl YTEUYKHU B3p. Ta30B 0,7-0,8
V-k03(hPUIEHT 3aKuMa

V= 710 % mpu S,,=3,3-5,5 m?

@

pu OOJBIIUX CEUYECHUSIX

65
Vs

e —K0d(pPUIUEHT OTHOCUTETHHOM PAOOTOCTIOCOOHOCTH MPUHATOTO TUTIA BB.
380

PGE
P — paboTocrocobHOCTh puHATOTO THITa BB
q mo [IporoapsikonoBy M.M.
- f-
g=1,1e J; )

gsm
d? pk,
M- k03(. ucnonp3oBanus miypos, 08+0,95;
P-IIOTHOCTE BB, KI/M°
k;-x03¢. 3anonHenus mmypa; 0,8-11s ropu3oHTaNbHbIX, 0,9- 10 BEpTHUKAIBHBIX
BbIPaOOTOK

v

Onpenenenue yucna MImypoB

N=1,27

I'myOuna mmypos

I_Tn_{N'tsap"'tnpaﬁ-]
- N nicosd
kv P

T 11 — IPOIOIDKUTETLHOCTD IUKJIA, Yac
N=o006111€€ YKCIIO NITypPOB
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t sap - IPOJOJKUTENBHOCTD CTh 3apsyKaHUs OJHOTO ILIITypPa,dac
t 5p =(0,02- 0,05) wac — mpu OrHEBOM H DIIEKTPOOTHEBOM B3PHIBAHUU
t 5p =(0,05- 0,08) wac — mpu 3JEKTPUYECKOM B3PHIBAHHU
t 5p =0,08- 0,1 mpu 3apspKeHUN THEBMO3apsTIMKaMU
t npos —BpEMS IPOBETPUBAHUS 320051
t 1pos=0,25- 0,5 yac
V- CKOpOCTh OypeHus OAHOW MaIlIMHOM, M/4ac
v=(0,6+0,8) V'
V'-uncTasi CKOpoCTh OypeHus
K — konmruecTBO OYypOBBIX MAIIHH
M - KA.
n=0,8- 0,95
f -x03¢.yunThIBarommii COBMEIICHHE BO BPEMEHU MTPOXOTICCKIX
nporieccoB. [lpu mociie1oBaTeIbHOM MOPSIKE BBITIOJTHEHHS mporeccoB =1
S oAk IONEPEYHOrO CEYEHHS BHIPAOOTKHU B IIPOXOJIKE M?
P- skcrutyartaiimoHHasi .ipoU3BOIUTEIBHOCTh MOTPY30YHON MAITUHBI B
eJIMHUIY BPEMEHH, M>/uac
P=(0,4- 0,6) Prexu-
PaccunTannas riryOuHa Iy poB JI0JKHA OBITh MPOBEpEHa 1Mo (hakTopy
MOTIEPEYHOT0 CEUCHUS BHIPAOOTKH.
1<(0,7- 0,9)B wm 1<(0,5 + 0,75) Sy
B — MakcumanbHbIN TUHEHHBIN pa3Mep MONEPEUHOTO CEYSHUS BEIPA0OOTKH, M
PexoMeH10BaHHAs IJ1y0MHA IINYPOB B FOPU30HAJBHBIX H HAKJIOHHBIX
BbIpaboTkax corsiacHo CHull
Koad.kpenoctu nopos | Ilnomans ceuenus: BIpabOTKU,M

2

M.M. 1012 | Gomeel2
[TIpoToabsKOHOBY ['myOuHa nimypos
153 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
Boi6op THIIa BpyOa

3apsanpl BpyOOBBIX IIMYpPOB, B3PHIBAEMBIX B MEPBYIO OUYEPE/b, CO3JAIOT BTOPYIO
OOHaKEHHYIO MTOBEPXHOCTH B 3a00€, 4TO 00seryaeT paboTy OCTalbHBIX HIMYPOB.
Ha Bb160p THTIA BpyOa BIUSIOT;
a) MornepeyHble pa3Mepbl BIPaOOTKH
0) TPEIMHOBATOCTH TIOPOJI
B) HaNpaBJICHUs HAIJIACTOBAHUS TOPOJI
T') CTPOCHUE U KPEMOCTh Mapos
JlnnHa BpyOOBBIX IIITYPOB;

l,p=(1.10+1.20)I
DTO MO3BOJISIET PAa3MECTUTh BO BPyOOBBIX Iimypax Oonbuie BB s ymydmenus
OTpBIBA MOPO/IBI PU 00PA30BaHUH TOTIOTHUTEIHFHON MIIOCKOCTH OOHAKECHUS.
Pacctostnue mexay — koHmamu(3a0osiMH) BpPYyOOBBIX IIMYPOB JOHKHO OBITH
200-+250 MM TIpu KIIMHOBBIX BpyoOax.
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Pacrosinue Mexay ycThsiIMU BpyOOBBIX IIIITYPOB 3aBUCHUT OT KPETOCTU MOPOJT U
paBHO

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

PaccrossHue Mexmy yCThAMH 1,2 1,0 0,8 0,7 0.6
BpYyOOBBIX LITyPOB

B 3aBUCHMOCTHM OT TOPHOIEOJIOTMYECKHX YCIOBHH MPUMEHSIOTCA CIEAYIOIIHe
BUJIBI BPYOOB,
a) MUpaMUIaIbHbIN (411T);
0) KIIMHOBON-TOPU30HTATIBHBIN(4-0), BepTUKAILHbBIH(4-0)
B) mpu3Marndeckui (3-5);
r) KoTJ10BO¥ (1-3);
1) KOHWYeCKuH(6-8);
¢) mesneBoii(4-8);

KomiuiekT mmypos

[Tpu Oypenun 3a00s1 KOMIUIEKT IIMTYPOB COCTOUT U3 BPYOOBBIX, BCIIOMOTaTEIbHBIX
(OTOOMHBIX) OKOHTYPHUBAIOIIKX IIITYPOB

Yucno OKOHTYPHUBAIOIMIUX IIITYPOB

11
N, =—
a

ax

II-nepumeTp TMHUYM PaCIIOJKEHUS YCTHEB OKOHTYPUBAIOIIUX .IIITYPOB
a-pacCTOSTHUE MEX/Ty COCSITHUMH IIITyPaMH, IPUHAUMAETCS B 3aBHCUMOCTHUT OT f
OPOABL.

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

Paccrosinne, m 1,2 1,0 0,9 0,8 0,7 0,6 05 |04

JIuHUYM pacmonoKeHUs yCThEB OKOHTYPUBAIOIINX IIITYPOB OTCTOUT OT MIEPUMETPA
BbIPAOOTKH Ha PACCTOSIHUE.

b=0.2m npu f=12-20;

b=0.3 npu mopoxax f=6-12;

b=0.4m s mopox c f< 6
KOHITBI OKOHTYPHUBAIONTUX MITYPOB BBIXOIST 3a MIPOSKTHBIN KOHTYP BBIPAOOTKH HA
50-100 MM npu kpernioct mopoxa f > 16-20; B mpoeKTHOM KOHTYpE MPH IMOpoaax
f=8-14, u He 1OX0AT ;10 MPOEKTHOTO KOHTYpa Ha 50+100,,, ipu npoyax ¢ f 6-8
OTKIIOHEHHUS OT TMPOCKTHBIX Pa3MepPOB BBHIPAOOTKH CO CTOPOHBI KPOBIIM M CTECHOK
HE JIOJDKHBI TTPEBBINIATH:

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

KommiekT Oypos
MakcumanbHas ajiuHa Oypa
| 6ypa=lmax(0,2+0,25),m
Imax-MaKCHUMalIbHas JUIMHA IIITypa B 3a00¢,M
JnunHa 3a0ypHuka 0,6Mm
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JlnmuHa 32001k 11t Kpenkux mopona 45-60 cm, mis cpeaneit kpermoctu 60-80cMm,
JUTSL MSITKUX 75-90%8,

KoHpoJibHBIE BONIPOCHI:
1.B Kakux yCJIOBUSAX MNpPUMEHsSETCS OypOB3IMBIBHOM CMOCOO BBHIEMKH TOPHBIX
MopoJ IPH MOJ3EMHOM pa3padoTke?
2. Vcxonsa U3 Kakux MmapaMeTpoB BEIOMPAIOTCS TUIBI B3PbIBUATHIX BEIIECTB?
3.Kak pacnosoratorcsi HNOypbl WX CKBAKHUHBI MPU JOOBIUE TMOJE3HBIX
HCKOIMAaeMbIX ?
4. Kakue cyniecTByIOT HOPMaTUBHBIE CPOKH ITPOXOJIKHA TOPHBIX BBIPAOOTOK ?

Hcnoab3yemble JIUTEPATYPbI:
1. Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering
(2nd Edition): Wiley 2002 Alabama USA
2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.
3.Tkaués B.A., ITlpoxomor A.FO., KoueroB E.B.« IllaxTHoe u mnoa3eMHOe
CTPOUTCIILCTBO). TexHomorus CTPOUTCIILCTBA TOPHBIX BLIpa6OTOKI yqe6Hoe
nocobue Horouepkacck 2008.

A-npakTH4yecKas padora:
Pacuer 3J1eKTPOB3PBLIBHBIX ceTeld NMPU HCNOJb30BAHUU
KOH/JACHCATOPHBIX B3PbIBHBIX MAIIHHOK
Heas : OO0pazoBaHuEe HABBIKOB Yy CIyIIATENEH MO PacyeTy 3JIEKTPOB3MBbIBHBIX
CeTeW IPU MCHOJ30BAHUN KOHJICHCATOPHBIX B3PBIBHBIX MAIIMHOK.
IHocTanoBka 3aga4yu: Bectu pacyeTsl 2J1€KTPOB3PBIBHBIX CETEM.

Teopus . 3naueHne Toka paspsana (A ) KOHAEHCATOpa Ha JEKTPOB3PHIBHYIO
CEThb OINPEIEIIAETCS BEIPAXKEHUEM

t

U —_

l=—e Ec
R

I'me U — mampsbkeHme  Ha OOKJIagKax  KOHJEHCATOpoB, B; € —ocHoBaHue
HATypadbHBIX Jorapu@moB ; R —compoTuBiieHHe 3JIEKTPOB3PHIBHOU ceTH, OM ; t
— BpeMsl OT Hauaja pa3psja KoHjaeHcaropa, c¢; C- eMKOCTh KoHjeHcaTopa , .

Mokl UMITyIbC TOKAa KoHJeHcaTtopa ( A%* ¢ ) mpu moaHOM paspsje ero
Ha CETh

48 William A.H., Richard L.Bullock.Underground mine methods-Enginiring Fundamentals and International Case
Studies 2009 Orebvo Sweden
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2 y2
I N Ll RC
Kn—wlﬂﬂI [ dt—fu 2 eRCdt— 2( 335)|f
[TockombKy 3HeEprus, 3amaceHHass B KOHACHCATOPE
2
U=c
A=—ro1,
2

TO WMIYJbC TOKA , IIOCHUIAEMBIM KOHJIEHCATOPOM BO B3PBIBHYIO CETh, MPHU
MIOJTHOM €T0 pa3psjie
=A/R

CrnenoBarebHO TMOCHUIAEMBIN KOHJEHCATOPOM HMITYJIbC TOKa OOpaTHO
MPOMOPLUHUOHAJICH COMPOTHUBJICHUIO CETH.

Ecnu MunmiaucekyHIHBIM — 3aMbIKaTellb B HEKOTOPBIX THUIAX B3PBIBHBIX
NpUOOPOB OTPAaHUYMBAET BpeMs pa3psa KOHIEHCATOpa Ha CETh, TO UMITYJIbC
Toka ( A%*c), TOayYeHHbIH BJ'ICKTpOBSPBIBHOI/I CeThIO 3a Bpems 17,

K1= v —(1-e RE)

N3 5TOro COOTHONIEHUS MOXKHO TOJYYUTh BpEeMs, B TEUYEHHE KOTOPOIO
KOHJEHCATOp pa3psautca Ha 99% :

tz =2.3RC .49

[Tpumep. OnpenenuTs UMIYJbC TOKA, MOCBUIAEMBIA KOHIAEHCATOPOM IIPH
IIOJIHOM pa3psA/e W B TedyeHue 4 MC , a TaKKe BpeMs , B T€UEHUE KOTOPOro
KOHJICHCATOpP  OTHAEeT 99 % 3aIIMCAaHHOW  DJHEPIUHM, €CIM  EMKOCTh
koHaeHcaTtopa 10 mx®, HampsbkeHue Ha ero oOkmaakax 600 B , a
CONPOTHUBIIEHUE 3JEKTPOB3pbIBHOM ceTh 300 Om.

Pewenue 1. [lonHblii uMIyJbC TOKa

2 -6
GO0~ =10=10
Ky= 2722220 =6 A% *ue.
Z2=300

2.3a BpeMs 4 MC KOHJIEHCATOp MOIUIET UMIYJIbC TOKa

6002 +10+107 L L
K, = 00 (1 — e 300:10:1076 ) =6,0%103(1—e 2%7) =56 A2*Mmc.

3. 3a BpeMsl, B T€UEHHE KOTOPOro KoHueHcaTtop paspsaurca Ha 99 %,
b

t, = 2.3 RC =2,3*300*10*10°=6,9 *10 ¢ =6,9 mc.
Jlis 06€30TKa3HOro  B3pbIBAHUS CETH IOCJEN0BATEIIbHO  COEAMHEHHBIX
3JIEKTPOJIETOHATOPOB IPU NPUMEHEHUN KOHJEHCATOPHBIX MAIIMHOK U NMPUOOPOB
JOJDKHO BBITIOJIHATBCA TPU 00S3aTENbHBIX YCIIOBS :

49 William A.H., Richard L.Bullock.Underground mine methods-Enginiring Fundamentals and International Case
Studies 2009 Orebvo Sweden
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1. NMriynbC TOKA, TOCHIIAEMBIM  KOHAEHCATOPOM , JIOJDKEH OBITh HE

MEHBIIE HMITYJIbCa BOCIUIAMEHEHUSI HaWMeHee 4YyBCTBUTENbHOTO OJ[ B
AJIEKTPOB3PBIBHOM CETH, T.€
k> Ks max
7M1’
vic
R<————. (1)
2ke.max

2. Jlo MOMEHTa pa3pyIlIeHHs MOCTHKa HauOoJiee YyBCTBUTEIHHOTO D/
(T.€.10 pa3phpiBa DJIEKTPOB3PLIBHOM CETH ) CE€Th JOJDKHA IMOJYYUTh MMITYJIbC
TOKa, OOJBINUN MMIYJbCA BOCIUIAMCHECHHSI HauMeHee YyBCTBUTEIbHOTO D/ B
HEH , T.€

tcp > 15 max
rae t,, Bpems cpabaTbiBaHUsl HamOoJiee UyBCTBUTENBHOTO DIty max--- BpeMs
BOCIUIAMECHEHUS HAUMEHEE YyBCTBUTEIBHOTO DI,
temax - BpEMs BOCIIJIAMEHEHHS] HAUMEHEE 4YYyBCTBUTEIHLHOTO D/I.
Cuuras , 4To
tcp = tamin + Omin,
rie tsmin - BpEMs BOCIUIAMEHEHHUs] HAauOOHEEe YyBCTBUTEIBLHOTO D/I,
Omin — BpeMs iepesiaun ero, mojaydyaeM

tB.max - tB.min < emin .

ITockosbKy
RC 1
tomin ==~ I (m)
vic
5
RC 1
temax = ? In (m )!
Uic

TO IIOCJIC IIOJACTAHOBKHM HX B YKa3aHHOC BBLIIIC YCJIIOBHUC , IIOJIyYacM

RC U%C-2ke.minR

—In(—
2 U=C—-2ke.max R

)S emin.

DTO BBIMOJIHAETCS B CIyd4ae

U2C > 2ks.maxR

T.¢ KOIJla BbINOJHEHO ycyoBue (1)
3. B3pbiBHas ceTh MOJDKHAS TONYYUTh JOCTATOYHBIE WMITYJIBC TIPH  BEITUYMHE
TOKa, HE MEHBIICH JUITMTEIHHOTO BOCILIAMCHSIOIIETO TOKA.
CrnenoBaTenbHO , IOJDKHO OBITh BBITIOJIHEHO M YCJIOBHE
tB.max S t,HJ'I .
2.lapaayenbHoe coeIHHEHHE IJIEKTPOJIETOHATOPOB

[Ipn mapamnensHoM — coeauHeHMH N 3JIEKTPOJETOHATOPOB  CONMPOTHBIICHUE
nydka B N pa3 MeHble CONpPOTHUBJIIEHUE OOHOrO /] , NIUTENbHBIN
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BocmulaMeHsomuii Tok B N pa3s, a ummynbe Bociuiamenenus B N? pas Goublie,
yeM TpedyeTcs st ogHoro /1.
[ToncTaBuB B TpeThe ycIOBUE BMECTO |y, ¥ ke.max 3Hauenms N 1y u N2

ke.max MOJy4UM NpPEACIbHO JOCIYyCTUMOE compoTuBieHue mnydka ( Om )

f
— kemax + |(kn.max]2+—12-1:[:[2(32[!2
R ™= - A :

I,E[..‘Izﬂ

IIpoBepka BTOpOro YyCJIOBHS B ATOM Ciy4yae HE HYy’KHa, Tak Kak DJ[
JIEUCTBYET HE3aBUCHUMO.

[Ipumep 3. B3pbiBHas KOHAEHCATOpHAs MAalIMHKa HMEET EeMKOCTb
KOHJIEHCaTopa C=7,2 Mx® , 3apskaemoro a0 U=600 B. DnekrpoaeToHaTOpbl
uMeroT lmr = 0,3 A, ke.max =2,5%103 A? ¢, R3d =4,2 Om . ConpoTHBIeHHE
pacnpeaenuTeaIbHOM ceTu oaHOM BeTBU 1,3 OM , COEAMHUTENBHBIX MPOBOJOB
1,1 Om , maructpanu 12,5 Owm.

CMmoxeT nu JaHHas B3pbIBHAs  MalllMHKA TOCJIaTh JOCTaTOYHBIN
UMITYJIC TOKa JjIsi BOCIUIAMEHEHHS TsATH D/l B MSATH TapajuiebHBIX BETBSX?

Pemenue . conpoTuBiIEHUE BCEU JIEKTPOB3PHIBHOM CETH

42413
R=R,+R.+ 2R = 125+ 1,1 + — 147 0m

N

[IpenenbHO 1OMYCTUMOE CONPOTUBIIEHUE M0 YCIIOBHIO

I
—2,5310-3%'{2,5:‘10-3] 2+§xu,32{12x1u-6j 2 .6002

=20,8 Om

R =

iy 0,32:7,2+1076
Rsnye > R, 3TO 3HAUMT, 4YTO MATH MapaJUIENBbHO COEAMHEHHBIX OJ1 OymayT
B30PBaHbI IAHHOM MAIIMHKOW C TapaHTHUEH.

KoHpoJibHBbIE BONIPOCHI:

1.B kakux yclIOBUAX NPUMEHSAETCS OypOB3pBIBHOM CIOCOO BBIEMKH TOPHBIX
MOPO/I TP TTOJ3EMHOM pa3zpaboTke?
2. cxons U3 KakuX MapaMeTpoB BEIOMPAIOTCS TUIIBI B3PbIBUATHIX BEIIECTB?
3. Kak pacnonoraroTcs MWIypsl WM CKBaXWHBI NPU J00BIYE MOJE3HBIX
HCKOIIAaE€MBbIX ?
4. Kakue cymecTByIOT HOPMaTUBHBIE CPOKH ITPOXOJAKHU TOPHBIX BBIPAOOTOK ?

Hcnoab3yemble auTepaTyphl:
1. Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering
(2nd Edition): Wiley 2002 Alabama USA
2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.
34.Tkaués B.A., IlpoxomoB A.}O., KoueroB E.B.« IllaxTHOoe W mom3eMHOE
CTPOUTEIBCTBO». TEXHOJOTHS CTPOUTENbCTBA TOPHBIX BBIPAOOTOK: yueOHOE
nocobue Hosouepxack 2008.
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S-mpakTHyeckasi padora:
Pacuer 3apsiioB BbIOpOCca, ppIxiieHUs U KamyduieTa

Heanb :00pazoBaHue HaBBIKOB Yy clyliaTeid MOHSATHE O pacuerax 3apsOoB
BBIOpOCa, PHIXJICHUS, U KamydIerTa.
IMocranoBka 3anaum:OnpenerceHue pacueTHBIM IyTEM 3apsiioB BbIOpoca,
pBIXJICHUS ¥ KamyduieTa.

3apsasl BbIOpoca 0Opa3yloT B MOPOJE BOPOHKY , XapaKTEpU3yeMYyIO €€
paauycoM I u BenmuuHoOW J.H.c. W. Ilpu 3TOM mokaszaTenb JIelCTBHS B3pbiBa N
= r/W = 1 omnpenenseT BOPOHKY HOpPMalbHOro BbIOpoca. 3HadeHwe  N>1
COOTBETCTBYET BOPOHKAM YCHJIEHHOro BblOpoca , N<0,75 xapakrepusyer
B3pPbIBbI PBIXJICHUS U TOKa3aTeNb ACHCTBUS B3pbIBa TepseT GU3UUECKUN CMBICIT
, TaK KaKk BUJMMON BOPOHKHU HE oOpazyercs.

[lenecooOpa3Ho MOATOMY  pa3iavyarh 3apsabl N0 KO3 UIMEHTY uX
OTHOCHUTEIILHOW MacCchl Ng = Jy/Qy T.€. IO OTHOIICHHUIO MAacChl JaHHOTO 3apsija
BB k macce 3apsjia HOpMajabHOTO BbIOpOCA.

IIpu sTom Ny <0,2 xapakTepusyeT XapakTepu3yeT 3apsabl Kamydiera, a
0,2< ng <1 — 3apsiabl pBIXJEHUS, KOTOPBIE pa3pylLIalOT MOPOAY B Mpeaenax
BOPOHKH  B3pbIBa, BCIYYHMBAIOT €€ W YaCTUYHO IEPEMEIIAIOT 3a IPEHEIbI
BOPOHKH.

3Hauenuss Ng B 1mpegenax 0,2< ng <0,35 xapakTtepusyrooT 3apsabl
YMEHBLIEHHOTO pbIxyieHust Ng=0,35 - 3apsanpl HOpMasbHOrO phixjieHus 0,35<

Ng <1 — 3apsiapl YCUIEHHOTO  PBIXJICHUS Ng =1 - 3apsapl HOPMAIBHOTO
BbIOpoca.  Ng >1 3apsabl  ycuwieHHoro BelOpoca. Mcxons W3 mpuBeIeHHON
Kiaccuukanmym ,  KOJUYECTBEHHOM OIEHKOW JCHCTBUSL ~ B3pbIBA MOXKET

CIIy’KUTh B3pbIBa 3apsija HOPMaJIbLHOTO BhIOpOCA.

Jlns  3apsgoB  BbIOpoca BBOAUTCS (YHKIMS —ITOKa3aTelss IEHCTBHS
B3peiBa f(n). M3 Oonpmioro 4ymcia MpeaioKEeHHBIX Bblpakenuid st f(n)
Hanbosiee pacrpocTtpaneHa (yHKIuS , npeaaoxenHas M.M.BopeckoBbiM

f(n) =0,4 +0,6 n

3apsaapl HOPMAJIBHOTO BBIOpPOCA, peixjgeHuss u  Kamyduera (kr )
ONIPENENAIOTCA 10 (POPMYIIE Q=nqq W3,

e (s - pacUeTHBIN yIENBHBIA Pacxoj HOPMAILHOTO BEIOPOCA KI/M® , KOTOPBIH
ONpENENsIeTCs]  OMBITHBIM  IMyTEM WM W3  HIKENPUBEICHHOMW  Taliuie
Coro3B3pBIBIIPOMA

[Ipu 3naveHuun n.H.c. Gonbmie 25 m mpoB. .M. TlokpoBckuM BBeJEH B
pacueTHyto (popmyny BeIOpoca TOMPABOYHBIN KOd(DPUIIHEHT
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w

|25
NTTQ=(0.4+0.6 n®) qu yW/25 W®

IIpn B3pbIBE Ha BBHIOPOC PACCUMTHIBAETCS

(M)

H=aW (2n-1),
['ne a- smmupuuecknit kodpdurmuent npu N<2 wu o =0,33.

BUJIMMas Ti1yOMHa BOPOHKHU

[Ipu n=2 BuauMmas riiyOMHa BOPOHKHU BBIOpOCa
H=W .
[Ipu n>2  Buaumasi riyOMHa BOPOHKH (M)
H=W + R,
TabIHnLIA
VY nenbHBIN
II/f;lTCFOp KaTeFOpI/IH pacxon BB ITokazar
3
penoet | 00 o A pecpe
TTopos! - pona 3ap0B: pOCTp
—— IKAJIE a a JINBAECO
no EH n MM Tlporozes BBIOPO | PBIXJIEH e
KOBa IM3/KT
P C e
[Tecok 1,6-
-- IX 18
[Tecok IUIOTHBIN 1,2-
" -- VIl
VTN BJIQYKHBIN 1,3
Cyrnunox 1,2-
. 1| VIl 0,35-0,4 | 120
TSOKEIIBIN 15
Kpenkue riawHbI 1,0- 0,35-
i VIiI 14 0.45 110
Jlece -1V |Via 22 03-04 | --
Men IV Vi gg 0,25-03 | 45
I'unc 1,1- 0,35-
V-V VI 15 0.45 ——
Mspectrsi- V-V |V L4 10,35-06 |20
paKylICYHHK 1,8
Oriora, Mepreiiv |1y | v 13 0,304 |20
Tydw
TpEITMHOBATHIE, 1,2- ) .
IUIOTHAsI  TsoKelas v vi 15 0,35-0,5
mnmemMsa
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Konrinomepar u

Opexuus Ha 1,1- 0,35-

W3BECTKOBOM V-vi v 1,4 045 |

IIEMEHTE

ITecuanuk Ha

TJIUHUCTOM

HEMEnTe, S vivie v L2 10405 |7--10

TJIMHUCTBIN, 1,6

U3BECTHIIK,

Mepreib

Jlomomur,

U3BECTHIIK,

MATHESHT VI-VIIL | IV L2 o405 |47

MeCYaHUuK Ha 1,8

U3BECTKOBOM

IICMCHTE

MspecTh Vi V-1 Lo 04507 | -

MeCYaHUK, MpaMop 2,1

! pasr, VI-X | IV- L0507 |4

TPAHOJIUOPUT 2,1

bazaneT, anHpge3wurT, i i 1,7- i

Tua6as, rab6po IX-XI -1 22 0,6-0,75 |24

Keapuout X I Lo los06 | -
1,9

Hopupur X 1I-1 gg 0,7-0,75 | ----

I'me R — pamuyc chepsl cxartust (M), ONpEeAETIeMbld MO BBIPAKEHUIO
R =0.062 {/m=¢q,
['me II- mokazarenp NPOCTPEIMBAEMOCTH IOPOJ, NPUHUMAEMBIM IO JAHHBIM
TaoJI.
MakcumanbHasi IIMPUHA pa3Baja B3OPBAHHOM MOPOasl (M )
B=5nW.
Bricora HaBama (M)
h=0.7Win .

[Ipumep. OmpenenuTs BETUYMHY 3apsiioB  KamydQuiera HOPMaJIbHOTO U
YCUWJICHHOTO PBIXJICHUS, HOPMAJIHHOTO M YCHJICHHOTO BBIOpOca mpu N =2, rmyOune
sanmoxenns 4 m B necyanukax VIl xareropum EH m P. [lnsa 3apsmoB BeIOpOca
ONpENeNUTh BUAUMYIO  TIyOMHY  BOPOHKH: IIMPUHY M BBICOTY HaBala
BBIOPOIIEHHOW TOPOJIBI.

Pemenue . [lo Ta6n. Haxomum nns mecuanumka VIl xareropuu EH u P
pacyeTHBIN yAEIbHBIN Pacxo1 HOPMAIBHOTO BBIOpOCA.

Haxomaum ,=1,3 + 1,7 kr/m® |, npunnmaem 0, =1,5 xr/m° .

Bennuunbl 3apsaoB:

HOpMalbHOro BhIOpoca Q =(, W3=1,5%4%=96 kr
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Hopmansaoro peixinenuss Q =nqQ, W?3=0,35%1,5%43=33,6 =34 kr
YCHJIEHHOTO PHIXJIEHHs TPy Ng =0,75 Q=nqqs  W?3=0,75%1,5%43=72 xr
Veunennoro Beiopoca npu N=2 Q= (0.4 +0.6n®) g, W3=(0.4 +0.6 2%) 1,543
=540 xr
Buaumas riiyOvHa BOpPOHKH:
[Tpu HOpMansHOTO BRIOpOca  H=0,33W (2n — 1) =0,33*4=1,32 m
[Tpu ycunennom BeiOpoce npu N=2 H=W =4
MakcumaiibHasi IIMpUHA pa3Bajia B30pBaHHOW mopoasl: B =35 n W=5*1*4=20
M
[Ipu ycunennom Beiopoce B =5 n W=5*2*4=40 m
BeicoTa HaBaia:
npu ycuieHHoM Beiopoce  h=0.7W=0.7*4=2.8 m
pu ycuiaeHHoM BeiOpoce  h= 0.7W/n=0,35*4=1,4 m.

3amaua 1. Onpenenuts Maccy 3apsna BB, Buaumyro rinyOuHy  BOpPOHKH
B3pbIBa, IIMPUHY U BBICOTY HaBaJla TpH B3PbIBE B Kpenkux TIiuHax |l xateropuu
EH u P, ecnim HyxHO, uMes pannyc BOpOHKHM 10 M, INpPOM3BECTH YCHUIICHHBIN
B3pBIB ¢ N =2,5.

3anaya 2. OnpenenuTs riayOuMHY 3a0XKeHUs 3apsjaa (paBHYIO J.H.C. ) B
U3BECTHSKE- paKyLIEUYHUKE AJIs MOIY4YEHUs 3apsJ0B HaumOojblIero kamydiera,
YMEHBILIEHHOT0, HOPMAaJbHOIO U YCUJIEHHOTO PBIXJIEHUS, HOPMAJIBbHOTO H
YCHJIEHHOT'O BbIOpOCa,eciu Macca 3apsiia paBHa 100 kr.

KoHpoJibHBbIE BONIPOCHI:

1.B kakux ycIOBHSX TPUMEHSIETCS OypOB3MBIBHON CIOCOO BBIEMKH TOPHBIX
NOpoJ IPH MOJ3EMHON pa3zpaboTke?
2. Ucxons u3 Kakux mapaMmeTpoB BRIOMPAIOTCS TUIBI B3PhIBYATHIX BEIIECTB?
3. Kak pacnonoraroTcs MWIypsl WM CKBaXWHBI NPU J00BIYE MOJE3HBIX
HCKOIAeMBbIX ?
4. Kakue cymecTByIOT HOPMaTUBHBIE CPOKH ITPOXOJAKHU TOPHBIX BBIPAOOTOK ?

Hcnoab3yemble JJUTEPATYPHI:
1. Howard L. Hartman, Jan M. Mutmansky . Introductory Mining Engineering
(2nd Edition): Wiley 2002 Alabama USA
2. William A.H., Richard L.Bullock.Underground mine methods-Enginiring
Fundamentals and International Case Studies 2003 Orebvo Sweden.
3.Tkaués B.A., IIpokomoB A.lO., KoueroB E.B.« IllaxTHOoe u mom3eMHOE
CTPOUTENIbCTBO». TEXHOJOrUs CTPOUTENHCTBA TOPHBIX BBIPAOOTOK: Yy4deOHOE
nocooue Hosouepkacck 2008.
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V. BAHK KEMCOB
KEHC Nel

Tema: BckppiTne MeCcTOpOKI€HUH NOJIE3HBIX HCKOIIAEMBIX ITPU
MOJI3EMHOMN pa3paboTKe

Heun: N3yuyenue cnocoOOB U CXE€M BCKPBITUSI MECTOPOXKACHUIA.
CpaBHEHME TOCTOMHCTB U HEJOCTATKOB BAPUAHTOB
BCKPBITHSI B KOHKPETHBIX YCJIOBHSAX UCXOZAS U3 TOPHO-
re0JIOTMYECKUX XapaKTEPUCTUK MECTOPOXKACHUS U BBIOOP
ONTHUMAJIBHOIO BApUAHTA BCKPBITUSI MECTOPOXKICHHUSI.

3anaun: Bu16op 3¢ hekTuBHOrO BapriaHTa BCKPBITHS
MECTOPOXKICHHUI TTPU TTOJ3EMHON pa3paboTKe

Pe3y1bTaTHBHOCTDh | YYAaCTHUKHU UMEIOT MIPEICTABIEHUE O CIOCO0ax U CXxemax
o0y4eHus: BCKPBITHSI M O IOCTOMHCTBAX U HEJIOCTATKAX.

Hayuarcst npemMeHsT B KOHKPETHBIX YCIOBUAX MTPUMEHSITh
Han0oJiee ONTUMAaIbHBIN BaApUAHT BCKPBITUS HCXOJIS U3
TOPHO IeOJIOTUYECKUX YCIOBHM.

Kpurepuu Ilonnmanre HeEOOXOIMMOCTH COBEpIIEHCTBOBaHUSI  croco0a
YCIELHOCTH: BCKPBITHS TPU TOA3EMHOMN pa3paboTKe MECTPOXKICHHH MOJIE3HBIX
VICKOIIAEMBIX.

CoCOBTaBIAIOTCS pa3Hble BAPUAHTHI BCKPBITUS U UX
HYKOHOMMHUECKas LIEJI€CO00Pa3HOCTD.
Br10ObIpaercst Hanbosee npueMIIeMblil BADUAHT BCKPBITHSL.

KimroueBast maess: | BeIOOp onmMManbHOTO BAPHAHTABCKPBITHS TIPH MOA3EM HOM
pa3paboTKe MECTOPOXKICHHUI TIOJIC3HBIX UCKOTIAEMBIX C
ICJIBI0 CHIDKECHUS CE0CTOMMOCTH JJOOBIYM MOJIC3HOTO
MCKOIIaeMOT0 UCXOJI U3 MHUPOBOTO OIbITA IPUMEHECHHUS
CroCO0OB BCKPBITHSL.

Pecypcsl, Onunyapt, MapKepbl, CTUKEPHI, TPOEKTOP U
MaTepHAJIbI H | IPE3CHTAlMOHHBIN MaTepuall
000py10BaHue:

BckpbiTrie MECTOPOXK/ICHHH TIOJIE3HBIX MCKOMAEMbIX MPH MOI3EMHOM pa3paboTke
SBISIETCS. OCHOBHBIM (DAaKTOPOM OTIPENEIISFOIINI TPBIIILHOCTh BEJCHHS TOPHBIX PaloT.
KoTopslii HemocpeICTBEHHO BIUSIET Ha CEOSCTOMMOCTD JI00BIUH TIOJIE3HOTO MCKOTIAEMOTO.
M3ydeHue Crioco0OB M CXeM BCKPBITHS MECTOPOXKICHUH JUIS KaXKIIOTO MECTOPOXKICHUSI
TpeOyeT TIIATENbHOTO W3YYEHUS] TOPHO-TEJIOTMYECKHX CBOMCTB TOPHBIX IOPOLL..
CpaBHEHHE JOCTOMHCTB Y HEJOCTATKOB BAPHAHTOB BCKPHITUSI B KOHKPETHBIX YCIIOBHSIX
JaeT  BO3MOXKHOCTb  BbIOMparb HauOosee A(PQPEKTUBHBIM  BapUaHT  BCKPBITHSI
MECTOPOKICHHS.
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KEMC Ne2

Tema: [IpoOnembl TpaHCIOPTUPOBKU TOPHOM MacChl MpHU
pa3paboTKe yrTyOISIFOIUXCS] KabepOB

Heanb: Br160p a¢ddhexTuBHOTO BapraHTa TPAHCIIOPTUPOBKHU TOPHOM
MacChl M3 HIKHHUX TOPH30HTOB KabepOB

3agaum: -U3y4eHHE BUJOB U CHCOOOB TPAHCHOPTHUPOBKU TOPHOM

MaccChl Ha Kapbepax;

-CPaBHEHHUE JIOCTOMHCTB W  HEIOCTAaTKOB  BApHUAHTOB
TPAHCIIOPTUPOBKHA KOHKPETHBIX YCIOBUAX UCXOMAsI U3 TOPHO-
re0JIOTHYECKUX XapAKTEPUCTUK MECTOPOKIACHNS;

-BBIOOp ONTUMAJIBHOIO BAPUAHTA TPAHCHOPTUPOBKU TOPHOU

MAacchl;
Pe3y1bTaruBHOCTD | YYaCTHUKH UMEIOT IIPEJCTABICHUE O CIIOco0ax
00y4eHus: TPaHCIOPTUPOBKU TOPHOM MAacChl Ha KPbEPaX U O

AOCTOMHCTBAX U HECAOCTATKAX BUJOB TPAHCIIOPTUPOBKHU.
HayanCH MPCMCHAT B KOHKPCTHBIX YCIIOBUAX ITPUMCHATDH
BHA TPAHCIIOPTUPOBKH UCXOAA U3 TOPHO I'COJIOTNYCCKUX

YCIIOBHM.
Kpurepun -[IOHUMAaHKE HEOOXOIMMOCTH COBEPIIICHCTBOBAHUS BUJA
YCIICIIIHOCTH: TPaHCTIOPTUPOBKH TIPH pa3pabOTKe KabepoB;

-COCOBTABJISIIOTCS pa3HbI€ BAPUAHTHI TPAHCIIOPTUPOBKH
TOPHOM Macchl U UX S3KOHOMUYECKAs LeJIeCO00Pa3HOCTb;
-BbIOBIpaeTcst HauboJiee MPUEMIIEMbIA BAPUAHT
TPAaHCIOPTUPOBKU TOPHOM MACCHI;

KoloueBasi maesi: | BeiOOp onuManbHOTro BapuaHTa TPAHCIOPTUPOBKHU TIPH
pa3pabOoTKe YIITYIOJISIONINXCS KAPhePOB C IENIbI0 CHUKEHUS
ce0EeTOMMOCTH JOOBIUHU MOJIE3HOTO UCKOMAEMOTO UCXOIS U3
MHUPOBOT'O OIbITA TPUMEHEHUS BUJIOB TPAHCIIOPTUPOBKH.

Pecypcsl, Onunyapt, MapKepbl, CTUKEPHI, TPOEKTOP U
MaTepHAJIbI H | IPE3CHTAMOHHBIN MaTepurall
000py10BaHue:

Ketic: Pa3paboTka MeCTOpOXXJIEHUN TMOJE3HBIX HCKOMAEMbIX OTKPBITHIM
CIIOCOOOM € Ka)JOM TOJIOM CTaHOBHUTCS TpyaHee. [loToMy 4TO ¢ KaxaoM rojiom
ropHble pabOThl TPHUAETCS BECTU HA NIYOOKMX ropuzoHTax. C yBeIMYEHHUEM
IyOUMHBI KapbepoB TMOSIBISIETCS TIpoOJieMa MPOBETPUBAHUS Kapbepa M JIOPOTO
00XOJIUTCS TPAHCIIOPTUPOBKA TOPHOM Macchl. CB353U € 3TUM BO3HHMKAET BOPIIOPOC
BHEJPEHUS] SKOHOMUYECKH 3PPEKTUBHOTO BbIJIa TPAHCIIOPTUPOBKHU TOHHOM MAacCHhl.
Boibop crocoba TpaHCIOPTHUPOBKM TOPHOM MacChl Ha Kapbepax JOJDKHO
BBIOMPATCS MCXOISl U3 MHUPOBOTO ONBITA MPUMEHSIEMBIX Ha 3apyOeKHBIX KPYITHBIX
Kapbepax.JKOHOMUYECKOE COCIOCTABIEHHE Pa3HbIX BapHUAHTOB TAPHCIIOPTHUPOBKHU
Ja€T BO3MOXKHOCTH  BBIOMpaTh Hanbosee ONTUMAIbHBI  BapHaHT TpHU
TPAHCIIOPTUPOBKE TOPHOM MacChl C MEJIbI0 CHUXKEHUS JOOBIYM IOJE3HOrO
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HCKOTIAeMOTO C OJHOBPEMEHHOW 00ecreueHHWeM 3J0POBBIX YCIOBUN Tpyda s
TOpHOPA0OYMX  MyTEeM  COKpAIIIIeHWs]  TOMAaJaHus  BBIXJIOMHBIX  Ta30B
BBIJICIAIOIINXCSA U3 TPAHCIIOPTHBIX CPENICTB.

KEHC Ne3

Tema: [IpoGnembl obecrnieueHrs yCTOMUYMBOCTH OOPTOB KaphepoB
IpY TPAHCIOPTUPOBKE TopHOU Macchl ¢ momonisio KHK

Heab: KonTpos 3a cocTrosiHuEM yCTONYHBOCTH OOPTOB KaphepoB
IIPY TPAHCIIOPTUPOBKU TOPHBIA Macchl ¢ nmomouipro KHK-
270 Ha kapbepe MypyHTay

3anaun: N3yyenune HanpsokeHHO 1e(OPMUPOBAHHOTO COCTOSTHUS
Hepabouero 6opra kapsepa B kKoTopoMm pacnoioxken KHK-
270 w BausiHME pabOTHI KOHBEMEpa Ha COCTOsIHUE OOpTa

Kapbepa
Pe3y/IbTaTHBHOCTD | YYACTHUKU MMEIOT MTPEACTABICHHE €CTECTBEHHOM
00yJeHmsI: HaMpsHKCHHOM J1e()OPMHPOBAHHOM COCTOSTHUHA MAaCCHBOB

TOPHBIX TIOPOJI U O BIUSHUU B3PBIBHUX PaOOT Ha Kapbepe
KOTOPBIBI OTPAKAIOTCS HA Kapbepe B BHUJIE AehopMaIiuii.

Kpurepuu NOHUMaHNE HEOOXOAMMOCTH COBEPIICHCTBOBAHUS BHIA
YCIIELIHOCTH: TPAHCTIOPTUPOBKH MPHU Pa3pabOTKe KabepOB.
CoOCBTaBIAIOTCS pa3HbIE BAPUAHTHI TPAHCTIOPTUPOBKHU
TOPHOM Macchl M UX S3KOHOMUYECKAs LIEIeCO00Pa3HOCTb.
Pa3pabatbiBatoTcss MephI 110 MPEJOTBPALLEHUIO IEHCTBUIMA
B3PBIBHBIX pa0OT /JIs COXpaHEHUs! yCTOMYMBOCTH OOPTOB
KapbepoB.

Bri0bIpaeTcs Hanbosee npuemMiIeMblil BApUaHT
TPAHCIIOPTUPOBKHA T'OPHON MACCBI.

KiroueBast unesi: PazpaboTka MeponpusTHii 111 COXpaHEHUE YCTONYMBOCTH
O6opTa Kaprepa

Pecypcbl, Onumuapt, MapKephl, CTUKEPHI, MPOEKTOP U

MaTepUaIbl | | IPE3CHTAIlMOHHBIA MaTepuan

o0opy1oBaHue:

Keiic: CocrosiHue yCTOMUMBOCTH OOpPTOB KApPbEPOB SIBJISETCS OCHOBHBIM
KputepueM  OecriepeOOMHOM ~ paOOThl  KapbepoB.  M3ydeHwe  HampsukKeHHO
neopMHUPOBaHHOTO COCTOSTHMS Hepabodero OopTa Kapbepa TpedyeT 0co00ro BHUMAHHS 1
TIIATEILHOTO KOHTPOJIBS 32 COCTOSTHUEM OOpTOB Kapbepa. Ha Hepabouem Gopty Kapbepa
«Mypyntay» ycraHoBieH KHK-270 koTopblil MMeEET TOIOBYHO MPOM3BOICTBEHHYIO
MOIIHOCTh 10 MJH. T py/IHOM Macchl B rofy. [Jist 3T0ro HeoOX0IMMH COBEPIIIEHCTBOBATh
METO/IbI KOHTPOJIbS W pa3padarbiBaTh HOBbIE CIHOCMOOBI BEICHHN B3PBIBHBIX Pa0OT
KOTOpbIE B OCHOBHOM BJIMSIFOT Ha COCTOSIHHE OOpPTOB Kaphepa. KOTOPOM PACHONIOKEH
KHK-270 u BiusiHEE paboThl KOHBEHEpa Ha COCTOSIHHE OOpTa Kaphepa
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KEMC Ned

Tema: KomOunmnpoBanHHas pa3paboTka MeCTOPOXKICHHIMA
MOJIE3HBIX UCKOMAEMBbIX

Heanb: Bp160p onTUManbHOro BapuaHTa OTKPBITO-MIOA3EMHOIO
crocoba pa3paboTKu

3anaun: N3yuyenuneronoBoit Nponu3BOACTBEHHON MOIIHOCTH TIPH

TIEPEX0XO0/I€ OT OTKPHITOTO CII0c00a pa3paboTKH Ha
KOMOWHHPOBAHHBIN CIIOCO0 pa3pabOTKU | OIpe/iesieHre
napamMeTpoB KOMOMHHPOBAHHOTO Crioco0a pa3paboTKu.

Pe3y1bTaTMBHOCTDh | YYAaCTHUKHU UMEIOT MIPEICTABIEHUE O CIOCO0ax
o0y4eHus: TPAHCIIOPTUPOBKHU TOPHOU MACChl Ha Kpbepax U O
JIOCTOMHCTBAX M HEJOCTAaTKaX BUIOB TPAHCIIOPTUPOBKH.
Hayuarcst npemMeHsIT B KOHKPETHBIX YCIOBUAX MIPUMEHSITh
BU/JT TPAHCTIOPTUPOBKH UCXOJIS U3 TOPHO I€OJIOTUYECKUX

YCJIOBUU.
Kpurepuu -IIOHMMAaHKNE HEOOXOAMMOCTH COBEPIIICHCTBOBAHUS
YCHEIHOCTH: [1€1arOrn4Y€CcKOro MacTepCTBa;

-opMUpOBaHNE YBEPEHHOCTH B HEOOXOIUMOCTHU
pedopMupoOBaHUs CTpATeTU yIIPABIICHNUS,

-OBJIaJIcHHE HHGOPMAIMel 0 METO/Ie KEMCOB B paMKax
po(heCCHOHAIBHOTO COBEPIIICHCTBOBAHHSI,;

-CIIOCOOHOCTH JI0Ka3aTh BAXKHOCTh UCIOIb30BAHUS JAHHOTO
MHTEPAKTUBHOI'O METO/Ia B IPAKTUKE YIPABICHUS
00pa3oBaTesIbHBIM MPOLIECCOM;

KiroueBast naes: CyIIHOCTh MHHTEPAKTUBHOTO MeToa case-study.
CoOcTBeHHOE COBEPIIICHCTBOBAHKE TI€arora mo3BOJIUT
MOBBICUTH PE3YIBTAaTUBHOCTHh METOIMYECKOTO
B3aMMOJICHCTBHS B 1ICJIOM.

Pecypcsl, Onunyapt, MapKepbl, CTUKEPHI, TPOEKTOP U
MaTepHAJIbI H | IPE3CHTAlMOHHBIN MaTepuall
000py10BaHue:

Keiic:  OcBoeHME  NpHUKAaphepHBIX  3alacoB  PYJHHUKOB  IO3BOJISET
CYILIECTBEHHBIM O0Pa30MCHU3UTH 3aTPaThl Ha Pa3pabOTKy MECTOPOXKICHUI3a CUET
UCIIOJIb30BaHUS ISl UXBCKPBITUS KAPbEPHOI'O MPOCTPAHCTBA, a TAKKEIPUMEHEHUS
KapbEPHBIX TPAHCIOPTHBIX KOMMYHUKAIIMM M TEXHUYECKUX CPEICTB JJIs IOCTABKU
MOJIE3HOTO UCKOMAEMOT'0 K PYJONOATOTOBUTEIBHBIM KOMILIEKCAM.

Kpome TOro, BO3MOKHOCTh pa3MelleHUsl B BbIPAOOTAHHOM MPOCTPAHCTBE,
o0pasyroleMcs 1mocie OTpabOTKU MPUKAPbEPHBIX 3aI1acOB,XBOCTOB 00OTALICHUS U
HEUCTOJIb3yEeMOW  YacTHM  BCKPBIIIHBIX  IOPOJA ~ CO3/aeT  OJaromnpusiTHbIe
IPEANOCHUIKH JIs1 CHUKEHUS MacITa00B U3bITHUS
3eMelb U 3arps3HEHHsS OKpyXkaromied cpeasl. B ocHOBY ¢opmupoBanus
3 (HEKTUBHBIX TEXHOJIOTMUYECKUX CXEM OTPaOOTKH MPUKAPHEPHBIX 3aM1aCOB MOTYT
ObITh MOJOKEHbI TPU CIOCO0Aa COYETAaHUsI BJIEMEHTOB OTKPBITBIXM IMOJ3EMHBIX
TOPHBIX PadoT:
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V1. TEMbI CAMOCTOSATEJIbBHBIX PABOT

®opMa U coep:KaHUs COMOCTOSITETbHBIX PadoT
Cnymiatens BO BpeMs TOJATOTOBKM CaMOCTOSTEIBHOW pabOThl 1O JTaHHOU
TUCITUTUTHE JTOJDKEH:
= U3YYUTH TJIABbI U COJIEPIKaHNe YICOHUKA U YUeOHBIX TOCOOUH 10 MpeMETY;
— OCBOUTH TI0 Pa3AaTOYHOMY MaTepHally OIpe/IeJICHHbIC YaCTH JICKIINA;
— paboTaTh Haag TeMaMH MOJIYJS C HCIOJB30BAHMEM  CIICIMAIBHOU
JUTEPATYPHI;
— rITyOOKO M3Y4YUTh TJIABBI INPEIMETa, CBS3aHHBIC C BBITIOJHEHUEM Y4eOHO-
Hay4YHOHU paboToii;
— UCIIOJIb30BaTh ~ MHTEPAKTHUBHBIE METOABI  OOYyYCHHS, JHUCTAHIIMOHHOE
oOydeHue.

Tembl caMmocTOATEILHON PadOTHI
1.Crioco0bI BCKPBITUS PYIHBIX MECTOPOKIECHUHN TIPH MOJ3EMHON pa3paboTKe.
2.CrocoObl MOArOTOBKH PYAHBIX MECTOPOKICHHM MPH MOA3EMHOM pa3zpaboTke.
3.Crioco0bI BCKPBITHSA MJIACTOBBIX MECTOPOKACHUI MPU MOA3EMHOMN pa3padoTKe.
4.CriocoObl NOArOTOBKH IJIACTOBBIX MECTOPOKAECHUHN IPH MOA3EMHON pa3padboTKe.
5. KomOuHMpOBaHHBIE CMOCOOBI Ppa3pabOTKM MECTOPOXKICHUW  TOJIE3HBIX
HCKOIAaeMbIX.
6.Be160p onTUMANBHBIX TApaMEeTPOB cUCTeMbI pa3padoTku npu [TPMIIN.
7. Bei60T 3 pekTHBHOTO BHAA TPAHCTIOPTUPOBKHU B OTKPBITHIX paboTax.
8. [IpoGemMbl BEHTHIIALIMU TTyOOKHUX KaphepoB.
9. Mepsl 110 0XpaHe YCTOHYMBOCTH OOPTOB KapbepoB.
10. Mepsl 1O CHIDKCHHIO TOTepU © pa3dyOOKMBaHUA TpU pa3paboTKe
MECTOPOXKACHUI MOJE3HBIX HCKOAEMBIX.
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VII. TJIOCCAPUI

KomMmeHTapuii Ha pycckoM

KomMmenTapuii Ha

Tepmun .
SI3bIKE AHIJINICKOM SI3bIKe
AnkepupoBanue- | Pabotel mo xperiennto ropuseix | drilling a hole, and
Bolting BBIpAa0OTOK aHKEPHOH Kpembio, | inserting a  bolt to

BKJTIOYAIOIIIHE OypeHue
CKB@)XWH, YCTaHOBKY aHKEpOB,
OTIOPHBIX MIA0 U MOAXBATOB

strengthen the ceiling and
walls of an underground
mine

Jpoounka-Crusher

Anmnapat B KOTOPOM
OCYILECTBIIAETCS npobieHue
KPYIHBIX KyCKOB MHMHEPAJIbHOTO
CBIPbsl

a machine used to crush
ore before it IS
transported

ITpex-Drift ["opu3oHTaNBHAS nom3emHuas | a horizontal underground
ropHas BeIpaOoTka, nmposezcHHas | tunnel that follows a vein
0 TPOCTUPAHUIO  HAKJIOHHO | OF ore body
3QJIETaloIeTH  MECTOPOXKICHUS
WIA TpH JI000OM HampaBiIeHUU
Opd  TOPHM30HTAILHOM  €r0
3aJIeraHuH
Bypos3peiBabie | CocokynHocTh  B3pblanusi  u | the process of using a
pa6oreI-Drilling and | mogrorosurenshoro  k  Hemy | drill to create long,
blasting Oypenms 1mypoB u ckBaxkuH | narrow cylindrical holes

opu  JOOBIBAHUU  TOJIE3HBIX
UCKOTAEeMBbIX, MIPOBHECHUH
TOPHBIX BBIPAa0OTOK,

CTPOUTENBCTBE COOPYKEHUH B
KPENKUX TOPHBIX NONMPOIAX

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

BypoBoii craHok-
Jumbo

MarmmHa npeaHa3HaueHHAs s
OypeHUsl CKBaKHUH Ha OTKPBITHIX,
MOJI3€MHBIX u
re0JIoropa3BeJOUHbIX paboTax

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

ABTOCaMOCBaJI
KapbepHbIii - Load
Haul Dump

['py3oBoii
YCUJIEHHBIM
OMPOKHIBIBAIOILIUMCS LISt
pasrpy3ku npu MOMOILU
TUAPABINYECKUX TUIUHAPOB

aBTOCaMOCBal  C
KY30BOM,

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

Munepana-Mineral

[IpocTsie 160 CJIOKHBIE
MPUPOJIHBIE Tena,
NPUOIU3UTENIEHO  OJTHOPOJIHBIC
N0 XUMHUYECKOMY COCTaBy U

(U3UICCKUM CBOHCTBaM

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

OTneneHHass YacTh IMOJIE3HOTO
HCKOMaeMOoro(Iopo/ibl) OT
MaccHUBa MIOCPEICTBOM
MPWIOKCHUSI BHEIIHECH CHIIBI C
OJTHOBPEMEHHBIM  JIpOOJICHHEM
ero JUIC  TEepPEeMENICHUs  TI0
TOPHBIM BBIPAOOTKaM

waste rock that has been
broken by blasting

Pyanoe teJo-
Orebody

['opHbIe IIOPOJBI 158105
MUHEpaJbHBIC O00pa3oBaHUS C
coziepKaHUEM TIOJIC3HBIX
KOMITOHEHTOB,
o0ecrneYnBaOIINM
SKOHOMHYECKYIO
1eeco00pa3HOCTh ux
U3BJICYCHUSI TPU COBPEMEHHOM
COCTOSIHUM TEXHUKH

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

Pynocnyck-Ore pass

HebGonpmioit miomanu cedeHus
BEpTUKaIbHAA WA HAKJIOHHAs
ropHasi BbBIpaOOTKa WM 4YacTb
BBIPAOOTAHHOTO  MPOCTPAHCTBA,
OTrpaHUYCHHAS KpETbIO u
npeaHa3HauYCHHAs JUTSt
MEpEnyCcKa pyabl MO ACHCTBUEM
COOCTBEHHOW MACCHI.

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

Hemnk-Pillar

YacTh TOJIE3HOTO HMCKOIMAeMOTO,
HE M3BJICUCHHOE WJIM BpPEMEHHO
HE W3BJIIEKaeMoe B Ipoliecce
pazpaboTKu

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

Boccrawmmii-Raise

BeprukanbHas WM HaKJIOHHAsA
ropHasi BbIpaOOTKa, MPOBOAUMAs
10 BOCCTAHHUIO 3aJICKH

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

Cxun-SKkip

Cocynsl mpenHa3HAuYCHHbBIC IS
moabeMa II0JIE3HOTO
HCKOITA€MOTO 1 TTOPO/IbI

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

XBocthI-Tailings

[TosydyeHHBI B pE3yJIbTATE
o0orarieHus MPOAYKT, B
KOTOPOM COJIEp’)KaHUE LIEHHOIO
KOMIIOHEHTa HWXKE€ 4YeM B
VMCXOOHOM Marepuaie U B
IpYyTUX  MOPOAYKTax xKe
orepaluii nepepadboTKu

TCX

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