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lpepucnosue

Hactosmiee mocodue IpenHa3HauyeHO IS CTYASHTOB, acCHUpPaHTOB U
caymareneir MITK ropHBIX crienuagibHOCTEN ¢ 0a30BbIMM 3HAHUSIMM aHT-
JIMIACKOTO SI3bIKA.

Kypc ctaBuUT cBoeli 1LI€IbI0 pa3BUTHUE HABBIKOB UYTEHUS MPOdeCCUOHAb-
HBIX TEKCTOB, OOOrallleHre CJIOBaps, a TAKXKE COBEPIIEHCTBOBAHE KOMMY-
HUKATUBHBIX HABBIKOB YCTHOI M MMChbMEHHON peyr Ha OCHOBE TEKCTOB Ha
TOPHYIO TEMAaTUKY.

Bce TekcThI COBpeMEHHBI 110 SI3BIKY M3JIOKEHMSI M MO CoAepXKalleiics B
Hux nHpopMmauuu. VUM mpucyla pernoHajabHas BapUaTUBHOCTh y3yca, T.¢.
pacxoXneHue B YIIOTPeOJSHMM M IPaBONUCAHUM JIEKCUUECKUX €IVHUII B
Pa3IUYHBIX TePPUTOPUAIBHBIX apeajax (PYHKIIMOHMPOBAHUS aHIVIMKICKOIO
si3pika (Benukoopuranus, CIIIA, ABcTpanus).

ITocobue coctouT U3 12-M TeMaTUYECKUX OJIOKOB, OTPaXKarolIMX OC-
HOBHbIe TeMbl ropHoro aena (Units 1—12: 1. Mining, 2. What is Coal?,
3. History of Coal, 4. Mine Surveying, 5. Surface Mining, 6. Underground
Mining, 7. Dangers to Miners, 8. Ventilation, 9. Coal Processing Technology,
10. Mining and the Environment, 11. World Trade in Coal, 12. Coal Mining
Conference).

Kaxnprii 6710k paccuntaH Ha 20 ayguTOpHBIX 9acoB. K KoHIIy Kypca o0y-
yaeMble JOJDKHBI OBJIAETh TAKUM O0BEMOM ITPoheCCUOHAIBHON JIEKCUKH,
KOTOPBII MO3BOJIUT UM pabOTaTh C OPUTHMHAIBHOM JIMTEPaTypOl Ha aHTJIMIA-
CKOM $I3bIKE€ 1 O0IIAThCS Ha MpodeCCHOHaIbHbBIE TEMBI 0€3 MepeBOIIMKA.

Kuura oTkpnIBaeTcs JIeKCUYECKUM CITpaBOYHUKOM “Mining in Diagrams”
(basic vocabulary), KOTOpbIi COIEPKUT HEOOXOOAMMBIA MUHUMYM IIPO-
(eccUOHaIbHON JIEKCUKM B CXeMaX, 4YTO SIBJISIETCS OJHMM M3 HauboJjee
MPOAYKTUBHBIX CIIOCO00OB M3YYeHMs M 3allOMMHaHMSI MpOdecCUOHATbLHOMI
TePMUHOJIOTUU.

CTpyKTypa Bcex TemMaTuueckux 0JokoB (1—12) eamHooOpas3Ha: mpe-
TekcToBEIe 3amaHus (Before you Read), ocHoBHOIT TekeT (Text), aKTMBHBIN
croBapb (Essential Words and Phrases), mocieTeKCToBbEIe JeKCUUECKUE
(Vocabulary Tasks) u rpammatnueckue (Grammar) 3amaHusi, a TakKKe I0-
MMOJIHUTEJIbHBIN pa3fesn Ha pa3BUTHE HABHIKOB YCTHOM M IMMMChbMEHHON peun
(Follow up Activities).

JaHHBIN Kypc — 3TO aJIrOpUTM HAesATebHOCTH. OBIameHre MHOCTpaH-
HBIM SI3bIKOM — KaXIOJHEBHBIN TpyA. Tpyld camMoCTOSITENIbHBIN, aKTUBHBIA
U YIOpHBINA. BMeCcTO BBIMyYeHHOIro 3ay4MBaHUs IIOCOOME IIpeljiaraeT ca-
MOCTOSITEJIbHOE «I00bIBAHUE» 3HAHMWI, TaK KaK HE TOJILKO HECET yyeOHO-
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npodeccnoHaabHyI0 MHGOPMAIIUIO, HO M OpPraHU3yeT padoTy YyJalluxcs,
(bopMupyeT yMeHHE YUUTLCS C MHTEPECOM.

OBnageHre MaTepPUAIOM IIPOUCXOOUT (KpPOME M3Ydalollero YTeHMS) 3a
CYET OOMIBHOTO MPOCMOTPOBOIO M TMOMCKOBOTO YTEHHUS OPUTMHAIbHBIX,
UHGOPMATHUBHBIX TI0 COACPXKAHUIO TEKCTOB, YETKO BBICTPOCHHBIX pPa3BU-
BalOIIMX YIpaXKHEHWI, 3aHMMATEJIbHbIX 3aJaHUuil U WP, TTOBTOPSIOIIUXCS
rpaMMaTUYEeCKMX TeM, CBOMCTBEHHBIX TEKCTaM TOPHOM TeMaTWUKM, Ha IPO-
TSDKEHUM BCETro Kypca.

BoJIBIIMHCTBO yIIpaxkHeHNWI 1 3aJaHW1 HAIIPaBJIeHBI Ha IIOMCK HOBOM MH-
(opmanu 1 NOTpeOGHOCTH €€ 00CYKACHUS B TECHOM CBSI3U C paclIUpeHEeM
CBEJIEHUI1 O COBPEMEHHOM COCTOSIHMU M TIpobJjieMaxX B TOPHOA00bIBAIOLIEH
OTpacC/iu B HAlllEW CTpaHE U MUPE.

Oo6mmpHoe npuiaoxeHue (Appendix), HammpaBieHHOe Ha pa3BUTHE (Po-
HOBBIX 3HAHUI 00y4aeMbIX, I103BOJISIET MHAMBUAYAJIU3UPOBATh YUYECOHBIN
MPOLIECC 3a CUYET BKIIIOYEHUS «Pa3HOYPOBHEBBIX» TEKCTOB U MPEAOCTABISET
MpaBo CBOOOIHOTrO BEIOOpA TOr0 WJIM MHOTO MaTepuaa JIjisl CaMOCTOSATEIbHOI
paboThI, 3aHSATUI B ayAUTOPUU WJIM B KAa4eCTBE 3aJaHUIl HA JOM.

IIpunoxenue conep>XUT NpakKTUKyM T1o uyTeHuto (Supplementary Reading),
aHIJIO-PYCCKMIA cloBaphb K JaHHOMY nocodouto (Dual-Languge Vocabulary), a
takxke «Mcroputo B neioBbix nmucbMax» (Business Correspondence in Action),
MOJIeNIb YpoKa pa3roBopHoi mpaktuku (My Profession) u yueGHyto urpy
THIIa «maze» Ha KapTtoukax (A Story on Cards).

Martepuaiibl KHUTY MOTYT OBITh TaK3Ke ITOJIE3HBI [IJIsI pAOOTHUKOB TOPHOM
MIPOMBIIIJICHHOCTH, KOTOPhIE CAMOCTOSITEJIbHO M3YyYaloT aHIVIMACKMI S3BIK
WM XOTAT BOCCTAHOBUTh WJIM MOIOJHUTh 3HAHUS, ITOJYYCHHBIC paHee.

ABTOp BbIpaxKaeT NIyOOKYI0 0JIaronapHOCTh MUHUCTPY YTOJBHOM TTPOMBIIII-
neHHoctu CCCP (1985—1991) Muxauny UBanosuuy IllanoBy, mpodeccopy
Baanumupy Jleonmnosuday IletpoBy, 3aB. Kadeapoili MHOCTPpAHHBIX SI3bIKOB
MITY Bukropuu IlerpoBHe TioJabruHOM, peiakKTOpPy-CTUIUCTY Mpodeccopy
HeitBuay Kunry (BenukoOpuTaHusI) 3a BCECTOPOHHIOIO ITOMOIIb, ITPOSBIEH-
HBII MHTEPEC U TTOMJIEPXKKY.



YBaxkaemble yutarenu!

[laHHoe yyebGHOe nocobue No3BosuT ybpaTh Gapbepbl B 06OUIEHMN CNELUANUCTOB,
3aHATHIX B TOPHOA00bIBAOLMX OTPACAAX Pa3HbIX CTPaH. MpodeccnoHanbHble KOHTAKTI
ABNAIOTCA HACYLWHON He06X0AMMOCTbIO, NPOAMKTOBAHHOW COBPEMEHHON PeanbHOCTLIO.
[nHamuyHoe pa3sutue GM3Heca, TECHOE MEXAyHApOAHOEe COTPYAHWUYECTBO CTUpPAlOT
rpaHuLibl rocyaapcte. Jlymaio, Takoe 06lLeHNe ABNAETCA He TOIbKO pe3ynstatoM moba-
NIM3ALMK, HO U €CTECTBEHHbLIM CTPEMNIEHUEM CMIELUANIUCTOB rOPHOro NPOMUs U3 PasHbIX
cTpaH cBo60iHO 06MeHNUBATLCA MHAOPMALMEN, yHaCTBOBATbL HA PAaBHbIX B COBMECTHbIX
NpOEKTax, B3auMHO 060ralanck B npoheccuoHanbHOM U Hay4YHOM MnaHe.

HoBble Lenun 1 GopMbl 06LLEHNS MEXKAY POCCUUCKMMU M MHOCTPAHHBIMK Cnelmanmc-
TaMu, BO3HUKLWIKE B nochefHWe rofbl B CUNY CTPEMUTENBHOTO BXOXAEHNA Poccuu B mu-
pOBOE CO06WECTBO, NOBLICUIN UHTEPEC Y POCCUNCKUX FOPHSKOB K XUBOMY aHMIMIACKOMY
A3bIKY KaK CpeficTBY OOWEHNS, @ HE TONIbKO KaK K MHCTPYMEHTY IS YTeHUS UTepaTypsl
no cneuuansHoctu. Kpome Toro, coBpeMeHHas aHmMACKas TEPMUHONOTUSA NO FTOPHOMY
Aeny npeTepnena onpegeneHHble u3MeHeHus: oboratunack, TpaHcHoOpPMUpPOBaANach 3a
CYeT TePMUHONOrMYECKMX 3aMMCTBOBAHMUI U3 APYrMX A3bIKOB. 103TOMY BbIXO4 B CBET
HacTosLero y4e6GHOro Nocobus CYMTalo aKTyaNbHbIM U BECbMA CBOEBPEMEHHbIM,

YBepeH, 4to nocobue GyaeT noNe3HbIM He TOSbKO YIKE COCTOABLIMMCA CneLuanucTam —
YrOJIbl{MKAM W FOPHAKAM, HO 0COGEHHO CTymeHTaM By30B ropHoro npoduns. CerogHs
TFOPHbIA UHKeHep 6e3 3HaHWA MHOCTPAHHOTO A3bIKA, TeM 6o/lee TaKoro YHUBEPCabHOrO,
KaK aHmUACKUIA A3bIK, HE BYIeT J0CTaTOYHO KOHKYPEHTOCMOCOOHLIM B COBPEMEHHbIX
YCNOBUAX PbIHOYHON IKOHOMUKM.

Muxaun Nsarnosuy lljados,

MUHUCTP YroNbHOM NpoMbIlWaAeHHOCTM B 1985-1991 rr.,

npoceccop, LOKTOP TEXHUYECKMX HayK, akagemuk PAEH,

naypear locynapcteenHon npemun CCCP, npemun Coseta Munuctpos CCCP,
locynapctBeHHoit npemun PO, npemum Mpasutensctea PO,

npe3naeHT MexayHapoHOro rOpHOro KOHrpecca,

uneH npaeieHns MexayHapoAHON TONAWBHO-3HEPreTUYECKOI accoLnaLmu
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Active Vocabulary

(most frequently used mining terms,
words, word combinations
and expressions)







Mining in Diagrams 11

Ways of memorizing

Mining Activities:

Prospecting and exploration

Before mining Mining After mining
Finding-proving-developing Extracting Processing

Underground Surface
mining mining

Drilling and driving of openings
1. Finding signs of the mineral

2. Finding the deposit

3. Exploring the deposit
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Bedded
Coal
Commercial
Complex
Contact
Developed
Dislocated

Disseminated

Exposed

Faulted

Gravel
High/Low-grade
Metallic ore
Mineral
Non-tabular

Ore

Vein

Water-bearing

Ways of Memorizing

DEPOSIT
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13

Advancing
blast-hole

block
board-and-pillar
coal

conveyor

drift

dusty

fiery (gassy)

horizontal
hydraulic
longwall
open-cast
retreating
room
shortfall

strip

Ways of Memorizing

Mining
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Aerial geophysical

Airborn

Biogeochemical

Borehole

Botanical

Deep

Electrical

Ways of memorizing

Geological <

Magnetometric

Mineralogical

Geophysical

Geochemical

Geobotanical

Radiometric

Prospecting
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Ways of memorizing

Fill

Hydraulic

Rock < Excavation
Shaft

Soft

Bucket

Bucket wheel
Continuous bucket
Crawler-mounted
Dragline

Guided chain

Hydraulic < > Excavator
Multy-bucket

Rotary bucket

Single-bucket

Trench

Walking
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Ways of memorizing

To beneficiate to mine
To break to obtain
To briquette to prepare
To burn to process
To carry to provide
To clean to rank
To crush to remove
To cut to sale
To dig < . ) COAL € > to store
To distill to transport
To estimate to treat
To find to use
To haul to utilize
To keep to wash

To load to win
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17

Anthracite
Baking
Banded
Bituminous
Blind
Bright
Brown
Charcoal

Coking

Domestic
Fat

Fine
Forge
Frame
Friable
Gas
Graded

High/Low-rank

Coal

Ways of memorizing

High/Low-volatile
Hard

Large

Lean

Lignite

Longflame

Lump

Moulded

Non-coking

Pit

Raw
Run-of-mine
Soft

Steam
b-brtuminous
Undersea
Washed

Wood
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Ways of memorizing

Coal Types
Carbon energy content
of coal (high)
High moisture
content of coal
Low rank coals Hard coals
Lignite Sub-Bituminous Bituminous Anthracite
Thermal Metallurgical
Steam coal Coking coal
uses:
Power Power Power Manufacture Domestic/
generation generation generation  of industrial
Cement Cement iron and steel including
manufacture manufacture Smokeless
Industrial Industrial Fuel

uses uses
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Ways of memorizing

Classification of Mines
(according to the type of opening used to reach coal)

drift slope shaft

(level tunnel) (inclined tunnel) (vertical tunnel)
active
coal
development
double
heading < —> FACE
long

newly exposed
prop-free-front
retreating

working
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Coal
Composit
Flat dipping
Incline
Overlying

Steep

Thick

Thin
Underlying
Uniform
Upper
Water-bearing

Workable

Ways of memorizing

BED
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Ways of memorizing

Mine Development
(operations involved in preparing a mine)

tunneling

sinking

cross-cutting

drifting

raising

Working of an Ore Deposit

opening up

development

blocking out

stoping

open stoping shrinkage stoping
room and pillar block caving
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Ways of memorizing

Coal Steep
Commercial Steeply inclined
Dislocated Thick
Flat Thin
SEAM
Inclined Underlying
Outcropping Unworkable
Payable Water-carrying
Sloping Workable
Air Extraction
Auxiliary Inclined
Blind Prospecting
Circular Rectangular
Shaft
Downcast Skip
Elliptical Upcast
Emergency Winding

Exploratory
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Ways of memorizing

Shaft mining
(no access to the bottom
straight down)
A
Longwall mining
(extracts panels)
Drift mining
(cuts into the side
of the earth,
downward)

Blast mining
(uses explosives,
dynamite)

Mining Methods

Shortwall mining
(with movable roof,
similar to longwall)
Room and pillar
(pillars are left to
support the roof)

Slope mining
(downwards
towards
the coal seam)

Retreat mining
(final phase of
an underground mining
technique)
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Ways of memorizing

Development Mining:

l

Remove previously blasted material

Drill rock face

|

Load explosives

l

Blast explosives

|

Support excavators

Production mining:

/\

Long hole Short hole

Hard Rock Mining Terms:

Stope and pillar
Longhole stoping
Benching
Breasting
Vertical
Crater
Retreat
Panel
Shrinkage
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Ways of memorizing

Longwall miners

Ventilation fans Continuous miners

Rock dusters Shuttle cars

Underground Equipment

Roof bolters
Cutting machines
Personnel vehicles
Bucket-wheel Large haul trucks
excavators
Blasting devices
A
Highwall
miners
Large capacity
mining machines
Surface Mining
Equipment

Drills

Draglines
Power shovels

Dozers
Conveyors
Loaders
Graders
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Ways of memorizing

Splitting of seams
A

Thickness of seams Washout

Problems in coal mining

Fautling /\ Water table

\J

Dip of strata

Dip of strata. Due to current machinery, a permament feedback is re-
quired.

Faulting. If a fault hits a rock with a coal seam inside, the coal seam
moves.

Water table. If the water table is too low, the mine is full with water.

Washout. If a river changes course the coal seam is not fully formed and there
may be a problem with mining it.

Thickness of seams. If the seams are too thin there may be an economic
problem with mining it..

Splitting of seams. If the seam splits, sand and silt sediments pile up on top.
This may make the coal seam uneconomical to mine (as it is too thin).
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Ways of memorizing

Malfunctioning ignition
of mechanical errors from of
mining equipment improperly used fire damp

mining equipment

roof fall

fall of face or rib

explosion

collaps
of

coal dust mine stopes

explosion

Causes of Accidents

premature collaps

of workings
explosion
of fire damp te//suffocation
of gases malfunctioning
of
O mine equipment
inundation emplaqyment

of
improper persons
a methane gas

explosion poor flooding
ventilation
collapse
a sudden discharge of
of partings

a large amount of
methane
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Ways of memorizing
Hard hats
Respirators
Lights
B Safety
A A switches
S
Carbon
monoxide
detector
A
Smoke
detectors
Rescue
Equipment Special clothing
F
Self-rescuers
Gas
E detectors
safety lamps
T Heat
detectors
Y
Y > Fire detection alarm
Flame

Detectors
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Ways of memorizing

Uses of Industrial Ventilation

(supply ventilation) (exhaust ventilation)

Y
control temperature

control humidity control odors

prevent explosions prevent fire

AIR

compressed contaminated dust-free

fresh mine return intake
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Ways of memorizing

Coal Technologies

Combustion
Technologies

Gas and Pollution
Liquids Control

Storage Technologies

Carbon Capture Geological

Storage

1) Coal cleaning

2) Particulate
a) Post-combustion a) Deep saline

Emissions:
capture Jformation — Electrostatic
Precipitators
b) Pre-combustion b) Depleted oil — Fabric Filters
capture and — Hot Gas

Gasfields Filtration Systems

¢) Oxyfuel combustion — Wet Particle

¢) Unmineable

Scrubbers
d) Chemical looping coal seams
3) Flue Gas
Desulphurisation
4) Low NO,
Burners
17 Y
1) Fluidisised 1) Liquefaction
Bed
Combustion 2) Coal gasification
2) Supercritical 3) Underground coal
and gasification
Ultrasupercritical
Boilers

4) Methane from
coal

3) Intergrated
Gasification
Combined Cycle

Coal Mine Methane

Coal Bed Methane
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Ways of memorizing

Reclamation
and Postland Uses:

Environmental Impacts
and Mitigation:

release of methane

Reforestation

interference with ground water

Developed water resources

dust

Industrial and commercial land uses

damaging infrastructure

Fish and Wildlife

rendering land unfit for use

Residential land uses

impact of water use or flows of rivers

Cropland/Farming
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Ways of memorizing

Major Industrial Use of Coal:

FElectricity generation Steel production Cement manufacture

Coal By-Products as Components

Solvents Plastics

Fibres Ammonia gas A range
/\ recovered of
rayon nylon from chemicals:
coke ovens

toile naphtalene
pitch benzene
creosote oil
pyridine phenol

\J
nitric acid agricultural fertilizers ammonia salts

sulphat ammonium
of nitrate
ammonia
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Mineral coal

Y
By volatile matter
10 grades

long flame coal
gas coal

fat coal

coking fat coal
coking coal
weakly caking coal
lean caking coal
meager coal

semi anthracite

anthracite

Ways of memorizing

Classification of Coal in Russia

Brown coal Anthracite
By humidity 2 grades By classes
7 classes

2. humidity 30~40%
3. humidity<30%

By class By caking property
7 clases (by a number that means
(by fraction the least thickness of
size) plastic layer in mm)

plate > 100 mm

large 50—100 mm

nut 25—50 mm

little 13—25 mm

kernel 6—13 mm

burgy 0—6 mm

ordinary 0—200 mm (underground mine)

0—300 mm (open pit mine)
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Ways of memorizing

an area of land

and
all structures, facilities, machinery, tools,
equipment, shafts, slopes, tunnels,
excavations,

and
other property, real or personal, placed upon,
under, or above the surface of such land by any
person,
used in extracting coal from its
natural deposits in the earth by any means or method,

and
the work of preparing the coal so extracted, including coal preparation
facilities.



UNITS
1—12







Unit 1
Mining

If you can’t grow it, you mine it.

Before you read

1. When speaking about mining which of the following statements is not true?

...the foundation of in-

...the process of ex- dustrial civilization. ...the process of ex-

tracting metallic or tracting minerals like
nonmetallic formations gold, silver, copper
from the earth. \ / and salt, potash, coal
and oil formations that
@ concentrate naturally in
the earth.
...the branch of engi- ...the production of
neering involving the / \ methane.

exploration and re- ...an operation that in-
moval of minerals from volves the removal of
earth. rock and earth.

...an extracting industry.

2. Read the following and answer the question:

There are many different jobs in the mining industry: engineers and lab tech-
nicians, geologists, environmental specialists, accountants, lawyers, sales repre-
sentatives and public relation specialists, not to mention thousands of men and
women who manufacture the machines and equipment to mine minerals.

But who works underground every day?

3. What does the following scheme show?
Prospecting —— Exploration —— Development —— Exploitation

N

Surface mining Underground mining

4. Read and translate the following words:

process, mineral, indicate, collect, technique, method, progress, ventilation,
tunnel, system, secret, mechanical, excavation, compress, electric locomotive,
conveyor, machine, technology, operation, dynamite.
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Reading Tasks

5. Look through the text “ Mining” to complete the following statements:
This text is about ...
It describes ...
It stresses the importance of...

MINING

I. Mining is the process of extracting useful minerals from the
surface of the Earth (including sea) usually from an ore body,
vein or (coal) seam.

Archeological discoveries indicate that mining was known in
prehistoric times. The first mineral found was flint, which could
be broken to pieces that were useful as knives and arrowheads.
Gold was one of the first metals utilized. Gold was mined from
streambeds of sand and gravel. Copper was probably the second
metal discovered and used. Silver was also found and was valued
more highly than gold. Other hard rock mined or collected for
axes included greenstone.

The oldest known underground mine in the world was run
more than 40,000 years ago in Swaziland to mine ochre used in
burial ceremonies and as body colouring.

The book on mining “De re Metallica” (1556) by the German

scholar Georgius Agricola is the best source of information on
early mining techniques, many of which are still used or were
used until recently: picks and hammers, ventilation and pump-
ing systems and cart-like “tricks” for hauling minerals to name
a few. Agricola describes detailed methods of drilling, shafts and
tunnels, timber support systems, etc. ...
II. Great progress in mining was made when the secret of black
powder reached the West, probably from China in the late Middle
Ages. Gunpowder was replaced by dynamite in the mid-XIx"
century. Since 1956 both ammonium nitrate and slurries (mixture
of water, fuels and oxidizers) have come into use.

The invention of mechanical drills increased the capability to
mine hard rock decreasing the cost and time for excavation by
many times. The first rotary drill appeared in England in 1813.
In Germany in 1853 a drill that resembled modern air drills was
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invented. Pistol drills were followed by hammer drills run by
compressed air.

Later advances included improvements in loading methods,

usage of electric locomotives and conveyors, steam-driven pumps
to remove water from the deep mines. In 1930s battery-powered
cap lamps began entering mines...
III. Modern mining is a costly and complicated business. It starts
with the locating of probable mineral veins. Prospecting and ex-
ploration require a great deal of knowledge in the Earth sciences
to find likely mining locations. Once the location is determined,
mining engineers decide the best way to mine it. Mining can be
done as a surface operation or it can be done by an underground
method.

Sometimes a vein of ore runs from the surface deep into the
ground. Ore that is found at the surface is mined from the open
pit. More than two-thirds of the world’s annual mineral produc-
tion is extracted by surface mining.

The openings made in the process of extracting ore are called
stopes. There are two steps involved in stoping: development
(preparing the ore blocks for mining) and production (stoping
itself).

Technology has developed to the point where gold is now mined
underground at depths of 40,000 m, and the deepest surface mines
have been excavated to more than 700 m.

It is the machines that provide the strength and trained min-
ers who provide the brains needed today to prevail in this highly
competitive industry.

Essential words and phrases

battery-powered cap lamp 1IaxTepckasi jJamIia ¢ 0atapeiHbIM MU~
TaHUEM

competitive KOHKYPEHTOCIIOCOOHBIN, KOHKYPEHT-
HBIN

determine oIpenessiTh, YCTaHABIMBATh, U3MEPSITh,
BBIYMCIISITH

discover OTKpbIBaTh, 0OHAPYXMBATh (MECTOPOXK-
JIEHHE)

excavate; excavation BbIHUMATh I'PYHT, IIPOU3BOAUTH 3€MIISI-

HbIe pabOThI, pa3padbaThiBaTh OTKPHITHIM
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extracting
hammer

hard rock
improvements in loading methods
invention
location of probable mineral veins

open pit

ore body, vein or seam
prospect

prospecting

explore

exploration

provide

require

shaft and tunnel
source of information
steam-driven pump
stope

surface of the Earth
surface operation

timber support system
underground method

value

ventilation and pumping system

croco0oM; BhleMKa,/pa3paboTKa IpyHTa,
3eMJISIHbIE /9KCKaBaTOPHbIE PaOOTHI, OT-
KphITasi TopHasl BbIpaOOTKa KapbepHasi
pa3paboTka

JIo0b14a (MUHEPAIOB)

MOJIOT, KyBaJjiia, Te0JIOrMYeCKUii/0TO0k -
HBII MOJIOTOK
KpenkKas/TBepaasi/cKalbHasl Imopojaa
MOJEpPHU3AIMSI METOIOB IOTPY3KU
U300peTeHUE, OTKPbITUE

oIpeneeHre BEpPOSITHOTO MECTOIIOJIOXKE-
HUS XKW TI0JE3HBIX MCKOIMAaeMbIX
Kapbep, OTKpbITasl pa3paborka (MUHE-
pajoB)

PYAHOE TeJIO, >KWia WIM ILIAaCT/IIPOCIOeK
IIPOU3BOAUTh U3bICKAHUS
pa3BegouYHbIe/pyaoUCKaTeIbHbIE PaOOThI
HUCCJIeA0BaTh

HUCCIeA0BaHUE MECTOPOXKICHUS
obecneurBaTh, CHAOXaTh, IIPEIOCTABIISITD,
OCHaIIaThb

TpeboBaTh(Cs1), HyXKIaTbes (B 4eM-JIM0OO0)
1lIaXTa/CTBOJI IIAXThl U LITOJbHS
WCTOYHUK WH(OpMaALIIN

apoBOM HACOC

BbIEMOYHasI Kamepa

3eMHasl IIOBEPXHOCTh

OTKpHITasl TOpHasl pa3paboTka, paspa-
0OTKa OTKPBITBEIM CITOCOOOM

CHUCTEMA JIEPEBSIHHOMN Kpenu
pa3paboTKa MOoA3eMHBIM CITOCOOOM
3HaUYE€HME, BeJIMUYMHA, IIeHa, CTOUMOCTD
BEHTWISILIMOHHASI M HACOCHAs1 YCTaHOBKa

6. Mark the following statements T (True) or F (False) according to the informa-
tion in the text. Find the part in the text that gives the correct information:

1. The first mineral found was copper, which could be broken to pieces
that were useful as knives and arrowheads.
2. Technology has developed to the point where gold is now mined un-

derground at depths of 4,000 m.

3. The openings made in the process of extracting ore are called shafts.



