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BBEJAEHUE

Y4ebHOE TMOcOOWEe TPEnCTaBIseT COOOH Kype TEXHHUYECKOTO
AHTJIMICKOTO sI3bIKA JUISL CTYICHTOB, OOYYAIOIINXCS TI0 CIICIHAITLHOCTSM,
CBSI3aHHBIM C TOPHBIM JICJIOM M HE(DTEIIONCKOBLIMU padOTaMHu.

VYuebHoe mocoOue pa3pabOTaHO B COOTBETCTBUM C TPeOOBAHMSMHU
®I'OC BO wu craBut 1enbt0 (popMHUpOBAHKE Y CTYIICHTOB TOTOBHOCTH K
KOMMYHHKAIJA B YCTHOM H TIIMCBMEHHOM (opMax Ha PYcCKOM U
WHOCTPAHHOM SI3bIKaX JUTSI PEIICHEs 337184 MPO(eCCHOHATTBHOM JIeSITEITBHOCTH.

B pesyiibTate 0CBOCHUSI MPEACTABICHHOIO B IMOCOOMU MarepHhaja
CTYJICHTHI JIOJDKHBI:

3HaTh

— CHEIUATBHYIO JISKCUKY Ha YPOBHE, TOCTATOYHOM JUISi CBOOOHOTO
WCTIONB30BaHMS aHTJIMHCKOTO SI3bIKA B IPO(eCCHOHATIBHON JeATeNEHOCTH;

— OCHOBHBIC CIIOCOOBI pabOThI C AyTCHTUYHOM JINTEPATYpPOH IO
CIEINATEHOCTH;

— OCHOBHBIE CITOCOOBI IMTOUCKA HEJOCTAOIECH HHPOPMAITHH.

YMeThb

— paboTaTh CO CHEIMANBHOW JUTEPATypOl Ha AHTIIMHCKOM
S3bIKE, WCIOJNB3Ysl pa3IHYHBIE CTpPAaTerMH YTEHUS (BBIACICHUE
OCHOBHOW HJIEM TEKCTa, U3BJICUCHUEC HHTEPECYIOIIeH HWH(OpMAaIuu,
JICTATbHOE TTOHUMAaHUE COICPIKAHNUSA);

— CTPOUTH TPaMMaTHYECKH MPAaBUIILHO 0QOPMIIEHHOE, HIENTOCTHOE,
JIOTUYHOE U CBS3aHHOE MOHOJIOTMUECKOE BHICKA3BIBAHUE,

— pemath KOMMYHUKATHUBHBIC 3a/Iayd, HEOOXOIUMBIC IS
BEJICHHSI TUAJIOTa TI0 CHeIMaIbHON TeMaTHKe.

Bnaners

— MpUEMaMH U CIIOCO0AMU CAMOCTOSITENTFHOM y4eOHOM IeSITeTbHOCTH
0 MIPHOOPETEHHNIO U PA3BUTHIO PEUEBBIX YMEHHH W HABBIKOB;

— HaBBIKAMH KOJIJIEKTUBHOTO B3aMMOJEWUCTBUS, YMEHHSIMH
paboTaTh B Mape u rpyrire;

— HaBBIKAMH TPOQPECCUOHATHLHOTO CaMOCOBEPIIICHCTBOBAHHUS
Y CaMOPa3BUTHSL.



YuebHoe mocodbue cocroutr wu3 10 wmomyneir  (Units),
3aTParvBalIIUX OCHOBBI TEOJIOTHH, MHUHEPAIOTHH, TeO(U3UKH U
reone3uu. Marepuan JaHHBIX MOJYJIEH pacroiaracTcss B MOPSAKE
BO3PACTaHUSI CMBICIIOBBIX U SI3BIKOBBIX TPYIHOCTEH.

Kaxxaprit mpeacTaBieHHBIN B TOCOOMH MOTYJTh BKITFOYAET B CEOS:

— JIGKCHKY, TIpeHa3HAuYEeHHYIO JUISI aKTHBHOTO YCBOCHUS;

— TIOCJICTEKCTOBBIC YMIPa)KHEHUS, HAMNPABICHHBIE HA CHSTHE
(hOHETHUECKMX W JIEKCUKO-TPAMMATHUYECKHX TPYIHOCTEH, KOTOpHIC
MOTYT BO3HUKHYTH Y CTY/ICHTOB IIPH paboTe ¢ TEKCTOM;

— TEKCT M0 CHEIHaIbHOCTH;

— 3aJ1aHusl JUI1 HOATOTOBKH CaMOCTOSITETFHOIO MOHOJIOTHMYECKOTO
BBICKA3bIBAaHMS C HCIIONIF30BAaHMEM MaTepHaia M3y4aeMoro MOIYIS U
TIPUBIICUYCHUEM JIOTIOJTHUTEIILHON HH(OpMAITHH.

[IpencrapneHHble B MOCOOMM TEKCTHI B3STHI M3 OPUTHHAILHBIX
WUCTOYHUKOB W OTHOCATCA K HAayYyHOMY CTHIIO pEYH, KOTOPBIX
XapaKTEPU3yeTCs MPUCYTCTBUEM Pa3BEPHYTHIX NC(UHHUIIMN U OIMCAHUH.

Y4eOHoe MocoOue paccUnTaHO Kak Ha ayJAUTOPHYIO padoTy, Tak
Y Ha CaMOCTOSITETFHOE OCBOEHHE CTy/IEHTAMH SI36IKOBOTO MaTepuraa.



UNIT 1

Read the text
GEOLOGY

Geology is the study of the origin and evolution of the earth and
its inhabitants, as disclosed by the study of the rocks (formations) and
fossils. The word “geology” is derived from the Greek “ge” meaning
“earth”, and “logis” meaning “discourse” and was first used in
approximately its present sense in 1661.

The great mass of detail which constitutes geology is classified
under the headings:

Physical geology which is concerned with the physical
processes that operate on and within earth —the processes that have
given the rocks of the earth’s crust their composition and structure,
and the forces that have shaped the landscapes we see on its surface.

Mineralogy — the science of minerals; petrology — the science of
rocks.

Structural geology which is the study of the architecture of the
earth in so far as it is determined by earth movements;
geomorphology, which deals with the origin of landscapes and with
the changes that are constantly occurring in them; historical geology —
the science that traces the evolution and development of the earth and
its animal and plant inhabitants with time; paleontology — the science
that deals with the study of animals and plants of the geologic past;
stratigraphy, the science that is concerned with the order and sequence
of the rocks that make up the earth’s crust; economic geology — the
application of the science of geology to the uses of man. Geology also
embraces some branches of geophysics and geochemistry.

These subdivisions are not independent sciences. For example,
physical geology could never have obtained its present development
without the concurrent progress in paleontology. These subdivisions
are, in turn, dependent upon the fundamental sciences of physics,
chemistry, and biology, as well as to a certain extent, upon astronomy
and the social sciences of geography and economics.

To begin a study of the earth we shall need to know something
about its dimension, shape, and its outer zones. The earth is a spheroid,
its equatorial diameter being 26 miles greater than its polar diameter.
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Equatorial diameter 7,927 miles
Polar diameter 7,900.4 miles

Difference 26.6 miles

The earth is divided, concentrically, into a number of spheres:

— Atmosphere: a gaseous envelope which covers both the
lithosphere and hydrosphere.

— Hydrosphere: water which covers only a portion of the
lithosphere and is mainly confined to the seas and oceans.

— Lithosphere: the observable solid portion of the earth’s lithosphere
has a density less than 3, but the density of the earth is 5.52. Therefore, the
interior of the earth must be denser than the outer lithic sphere.

Temperature increases 1° F for every 30 to 300 feet toward the
center. Volcanic lavas suggest that temperatures as high as 1,800° F
may exist not far below the surface of the earth.

(The above information was adapted from www.wikipedia.org)

1. Find English equivalents to the following:

IIpoucxoxmenne 3eMiId W €€ oOwurareneii, OpraHudecKue
OCTaTKH, COBPEMCHHOE 3HAu€HUE, KPYr BOMPOCOB, IOCKOJIBKY,
MOPSAZAOK ¥ TOCIENOBATENbHOCTh TIOPOJ, B CBOIO OdYepedb, B
HEKOTOpPOH CTENeHH, Ta3oo0pa3Has 000I0UYKa, PSl, PaCTUTEIHHBIA U
JKUBOTHBIN MUD, HEAPa 3EMIIH.

2. Answer the following questions.

1. What does the text deal with?

2.  What is defined as geology?

3.  What is the word “geology” derived from?

4. What is physical geology concerned with?

5. What does mineralogy study?

6. What other geological sciences do you know? What does each of
them deal with?

7. Are geological subdivisions independent sciences?

8. What can you say about the shape and dimension of the earth?

9.  What are the outer zones of the earth?



10. Is the density of the outer part of the earth the same as that of its
inner portion?

3. Render the following text in English:

T'eonorust — ogna u3 Hayk o0 3emuie. CIOBO «T€OJOTUSD» COCTOUT
U3 JPEBHETPEYECKUX CIIOB «Te», YTO 3HAUMT «3EMIID», U «JIOTOC» —
«ydenney». CyliecTBYIOT U IpYTHe HAyKH, KOTOPbIe M3YYaroT 3eMITIO,
HalpuMep, acTpPOHOMHs, Teorpadus, reoje3us, reopusmka u
reoxumus. OgHAKO, B OTIMYHWE OT OTHUX HAYK, TEOJIOTHS H3ydaeT
COCTaB, CTPOCHHE, IPOUCXOXKICHHUE U PA3BUTHE 3€MHOM KOPHI U 3eMITH
Y IIPOLIECCHI, KOTOPBIE MTPOUCXOISAT B 3eMHOU KOpe.

T'eosmorust nmenuTcs Ha JUHAMUYECKYI0O U HUCTOPUYECKYIO.
l'eogmHaMuka M3y4yaeT reoJOrHYecKHe MPOIEeCChl, NEHCTBYIOINE Ha
MMOBEPXHOCTH W BHYTPH IUIaHETHL. VcTopwueckasl TeojoTus H3ydaeT
HUCTOPHIO Pa3BUTHsI 3€MJIM, 3eMHOU KOpBI U *KU3HU Ha 3emie. Hayka
00 ocTaTKax IpeBHEH KU3HU HA3BIBACTCS MAJICOHTOJIOTHEH.

W3 reomorun mo mMepe €€ pa3BUTHS BBIACIIINCH MHOTHE HAYKH,
KOTOpBIE 3aHHMAIOTCS WCCIEAOBAHHUEM COCTABHBIX YacTed 3eMHOI
KOPBI U Pa3HBIX MPOIECCOB, GOPMUPYIOMHNX U U3MeHstonmx e€. Bee
9TH HAYKU SBISIOTCS TE€OJIOTUUECKUMH.

3eMHas KoOpa COCTOMT W3 MHUHEpaioB, KOTOpbIE 00pa3yroT
TOpHBIE TOpPOABI. M3ydeHueM CBOWCTB W COCTaBa MHHEPAIIOB
3aHUMAIOTCS HAyKU Kpuctajuiorpadus ¥ MUHepanorus. MuHepaaorus
u3ydaeT Takoe 00pa3zoBaHue /TeHE3NC/ U N3MEHEHUE MUHEPAJIOB.

CocTaB U CTpOEHHE TOPHBIX MOPOJ M3ydYalOT TaKhe HayKH, KakK
neTporpagus 1 JTUTOJOTHS.

[eonorust cBs3aHa ¢ TeoPHU3WKOH M TEOXMMHUEH — HayKaMH,
KOTOPBIC U3yUaloT 3eMITI0 PU3NIECKUMU U XUMUIECKHUMHU METOaMH.

4. Speak on:

1) the science of geology
2) subdivisions of geology



UNIT 2

Read the text
Minerals

The earth’s crust is not a homogeneous substance. If we
examine its surface we find a variety of rocks and soils which differ in
color, in density, and in other characteristics. If we examine a
fragment of rock or a handful of soil more closely we find that it is a
mixture of different substances. However, the individual particles that
make up the rocks and soils are not mixtures. Each is a distinct,
homogeneous substance with definite chemical and physical
characteristics. Some may be hard, transparent particles that resemble
bits of broken glass; some may be dull, earthy grains; some may be
tiny elastic flakes that flash brilliantly in the sun. Each of these
distinct, homogeneous substances is a mineral.

Rocks and soils are aggregates of minerals. Hence, if we are to
understand the origin and classification of rocks, we must learn
something about the various minerals that compose them.

A mineral may be defined as a natural inorganic substance
having a characteristic range of chemical composition, usually definite
crystal form and exhibiting other physical properties.

Minerals may be classified according to their properties enlisted
inA-F.

A. Crystal form. A crystal is a solid having a definite atomic or
molecular structure and bounded by plane surfaces called crystal
planes. All crystal forms are classified in six systems, each of which is
determined by the relation of axes, which are imaginary lines
connecting the centers of opposite faces, opposite corners or opposite
edges and which intersect at a single point.

1. Isometric system. Three axes of equal length. Intersect at
right angles.

2. Tetragonal system. Three axes intersect at right angles.

3. Hexagonal system. Four axes. Three horizontal axes intersect
at 60°. Vertical axes are longer or shorter than horizontal.

4. Orthorhombic system. Three axes of different lengths.
Intersect at right angles.



5. Monoclinic system. Three axes of different lengths. Two
intersect at right angles. Third axis oblique to one of the others.

6. Triclinic system. Three axes are of unequal length and all
oblique to one another.

B. Cleavage. Property of minerals to split more easily in certain
directions, with the development of cleavage planes. Dependent upon
atomic arrangement of crystals.

C. Fracture. Property of minerals to break with curved or
uneven surface.

D. Hardness. Resistance to abrasion or scratching.

E. Color. Some mineral species may include a number of color
varieties.

F. Luster. Appearance of the surface of a mineral in reflected
light.

The common rock minerals may be divided into three general
groups: 1) Native minerals, composed of uncombined elements.
2) Mineral sulphides, chlorides, and oxides. Composed of metals or
silicon, with either sulphur, chlorine, or oxygen. 3) Mineral silicate,
carbonates, or sulphates. Composed of compounds of basic oxides
with oxides of silicon, carbon or sulphur. The silicates are the most
common rock-forming minerals. The third group is by far the most
abundant, particularly silicates and carbonates.

(The above information was adapted from www.wikipedia.org)

1. Translate the following word combinations into English.
Remember that nouns in common case are widely used as attributes
in pre-position.

OO0nMuK KpuCTaia, COCTaB MHHeEpajia, TBEPAOCTh MHUHEpala,
IUIOCKOCTh CIIAMHOCTH, CBOMCTBa MHUHepana, (opma KpucTaia,
TUIOTHOCTh CAMOPOJTHBIX METAJUIOB, 3¢pHa MUHEpaJIa, IPOUCXOXKICHUE
Hed)TH, TPaHU KpHCTalIa, pedpa KpHUcTaia, IOBEPXHOCTh IJIOCKOCTH,
pacmoioKeHne KPHCTAJUIOB, MOBEPXHOCTh HM3JIOMa, I[BET MHHEpaa,
pasHooOpasue IBETOB.
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11.

12.

13.
14.

15.

16.
17.

18.

2. Translate the following sentences into English.

IToponpl, pasnuuaromuecs MO LBETY, MIOTHOCTH M APYTUM
XapaKTepUCTUKaM, COCTABIISIIOT 3EMHYIO KOpPY.

OtenpHbIE YaCTHIIB], COCTABIISIOLIME TIOPO/IBI, HE SBIIIOTCS CMECSIMU.
Kaxxmas wactuia, wuMmeromias onpefeieHHble (QHU3WYECKUE U
XUMHUYECKHE XapaKTEPUCTHKH, SIBJISIETCS OTHOPOHBIM BEILIECTBOM.
[Topona, ucciemoBanHas B HamIel 1a00paTOPUN, COCTOUT U3 JIBYX
MUHEPAJIOB.

Bce ¢dopwmbl kpucTaIOB, HalJIeHHBIE B TMPHPOAE, JCNATCS Ha
MIECTh KPUCTAILTOTPAPUUECKIUX CHHTOHHH.

HcTopuueckas reosiorus — Hayka, U3ydarolasi HCTOPUIO Pa3BUTHS
3€MHOM KOpBI U OPraHNYECKOH JKU3HU.

Opranudeckne OCTaTKH, COXpPaHUBILIKECS B MOPOAAX, MOMOTAIOT
HaM IOHSATH MPUPOAY (XapaKTep) MPOILION KU3HHU U €€ 3BOIOLHIO.
CBolicTBa MHHEpAJIOB, ONpPEICICHHBIE B IMOJEBBIX YCIOBHSX,
3aTeM TIIATENHFHO UCCIIEAYIOTCS B JTA00OPATOPHH.

3eMHas KOpa CJI0KEeHa CaMBbIMU Pa3HBIMH ITOPOIAMHU.

3T OPOIBI OTIMYALOTCS LIBETOM, IUIOTHOCTBEO, CLIEMEHTUPOBAHHOCTBIO
U IpYyTHMH YEpTaMH.

HexoTtopsle mopoabl SBIAIOTCA OJHOPOJHBIMU BEIIECTBAMH,
XapaKTepU3YIOUIMMUCS  ONpPENCIICHHBIMM ~ XUMHYECKHMMHU U
(bU3NUECKUMH CBOHCTBAMHU.

Hpyrue moponsl MpencTaBiIsiOT COOON COSTUHEHUS Pa3IUIHBIX
BEIIECTB.

Onu MOTYT OBITH IPO3PAYHBIMHU MIIH TYCKJIBIMH.

Teno c omnpeneneHHbIM MOJIEKYJISIPHBIM CTPOSHHEM, OTpPaHUYEHHOE
TUIOCKUMU TIOBEPXHOCTSMH, Ha3bIBAIOT KPUCTAIIIOM.

®DOpMBI KPHUCTAIUIOB KIACCH(PUIMPYIOT Ha 6 KpUCTaLTOrpadhuaecKux
CHUHTOHHM.

OTHOLIEHNUS MEXYy OCSMHU ONPEIENSIOT KaKAYI0 U3 CHHTOHHM.
Ecm ™Mbl 3HaemM HamOonee BakHble (U3NIECKHE CBOWCTBA
MHUHEPAJIOB, MBI MOXKEM JIETKO X y3HATh.

TakuMu CBOMCTBAMH SIBJISIFOTCS TBEPAOCTh, CIAWMHOCTb, HU3JIOM,
1BET, OJIECK U JpyTHe.
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3. Refer to the text do the following tasks:

1) Give the main idea of each paragraph of the text.
2) Write a summary of the text.

UNIT 3

Read the text
Mining industry (1)

The mining industry contains five main industry segments,
which are defined by the resources they produce: oil and gas
extraction, coal mining, metal ore mining, nonmetallic mineral mining
and quarrying, and support activities for mining.

1. Oil and gas extraction segment produces the petroleum and
natural gas that heat homes, fuel cars, and power factories. Petroleum
products are also the raw materials for plastics, chemicals, medicines,
fertilizers, and synthetic fibers. Petroleum, commonly called crude oil
or just oil, is a liquid formed under ground from the decay of plants
and animals over millions of years through extreme heat and pressure.
Occasionally, this decaying material becomes trapped under a layer of
impermeable rock that prevents it from dispersing and creates a pocket
of oil. Similar processes also produce natural gas, which can be found
mixed with oil or in separate deposits. Finding and extracting the oil
and gas in these pockets is the primary function of this industry
segment.

2. Metal ore mining industry segment covers the extraction of
metal ores, primarily gold, silver, iron, copper, lead, and zinc. These
naturally occurring minerals have a variety of industrial purposes: gold
and silver are primarily used in jewelry and high-end electronics; iron
is used to produce steel; copper is the main

3. Coal mining industry segment produces coal, a fossil fuel that
is used primarily for electric power generation and in the production of
steel. Like oil, coal is formed over millions of years from plant and
animal matter, but unlike oil, coal is a solid and miners must go into
the earth to recover it. Many coal seams are located close to the
surface which makes the extraction of this resource easier.

12



4. Nonmetallic mineral mining and quarrying industry segment
covers a wide range of mineral extraction. The majority of the industry
produces crushed stone, sand, and gravel for use in construction of
roads and buildings. Other important minerals produced are clays,
primarily for ceramics, water filtration, and cement component of
electrical wiring; lead is used in batteries; and zinc is used to coat iron
and steel to reduce corrosion and as an alloy in the making of bronze
and brass. Most metals do not exist in concentrated form but rather in
small traces in rock called “ore”. Some ores are currently mined that
contain only a fraction of a percent of metal. As a result, a massive
amount of rock must be extracted from the ground in order to obtain a
useable amount of metal. As a result of this, metal mines can be much
larger than coal mines and operate in more extreme environments.

5. Support activities for mining. The activities of this industry
are often the same as those of the other industry segments, but the
work is done by contract companies that specialize in one aspect of
resource extraction.

(The above information was adapted from www.wikipedia.org)

1. Study the following words:

dragline mining — GecTpaHCTIOPTHAS CUCTEMa pa3palbOTKU C MEPEBAIKOM
BCKPBIIIIH JiparjiaiiHoM

core samples — oOpasel, BEIpe3aHHbIH 13 TOJIIIH OETOHA, TPyHTa
shuttle car — camoxoHas BaroHeTKa

mechanical engineer — HHXEHEP-MEXaHHUK

blaster — B3pbIBaTeb, APOOESCTPYHHBIN ammapaT

dragline operator — omepaTop nAparjiaiiHa (KaHaTHBIA CKPEOKOBBIH
JKCKaBaTop)

rock-dust machine — MammHa JJ1s1 OCJIaHIICBaHUS

engineering technician — HHXEHEP-TEXHUK

longwall mining — BBIOOpKa PyAbl JJIMHHBIMU CIOSAMH IMApajlieIbHO
9TaXKHBIM IITPEKaM, BbIEMKA JJTHHHBIME 3a00sIMU

dredge operator — onepaTtop Apar

crane — moXbEMHBIA KpaH

safety inspector — HHCIIEKTOP 1O TEXHUKE 0€30MaCHOCTH
load-haul-dump machine — norpy3o04Ho-pa3rpy3ouHasi MalnHa

13



surface mining — 700bIYa OTKPBITBIM CIIOCOOOM, OTKpBITast OTPabOTKa,
OTKPBITBIE TOPHBIE PabOTHI

roof bolter — yHuBepcanbHas MamuHa Ui OypeHHS CKBaXHH IOA
IITAHTOBYIO Kpemb W AN 3aKpelUleHusT B HHUX  IITAaH,
AHKEPOYCTAHOBIIUK

rock splitter — anekTporuapaBiIMUeCcKuii Oyp

underground mining — moa3eMHasi BbleMKa

longwall machine — nnmuHHO3a00iHas BpyOOBasi MalvHa

dredge — nHOYrIyOUTEIbHBIN CHAPs, 3eMyleueprajiKka; Xyaias 4acTh
pyasl (oTnensemMast OTOOHKOW MM OTOOPKOIA)

brattice — meperopoaka

quarry — Kapbep, KaMEHOJIOMHS

continuous mining — KOMOaliHOBasi BBIEMKa

explosives — B3pbIBUaTHIEC BEIIECTBA

2. Find the English equivalents to the following words:

OecTpaHCTIOPTHAS CHCTEMA

. |omeparop morpy304HO# |CKpeOKOBBIN
pa3paboTKH C MepeBaIKOM

. MAIIAHBI 9KCKaBaTOP
BCKPBIIIN JApariaifHOM
orepaTop MaIlluHbI IS
[IOCTAaHOBKH aHKEPHOM CaMOXO/IHasl BArOHETKA |TOPHBIM HHXKEHEP

Kpenu

(Tpy30-) MOIBEMHBIH

TEXHUK OyJIbI03ep Kpan

KEepH UH)XEHEP — MEXaHUK P |TPY30BUK

HUHCIICKTODP IO

MI0/I3€MHBIE TOPHBIE pa3paboTKa JIIMHHBIMA
TEXHHKE
paboThI 3a00sMu
6e30macHOCTH
B3PBIBHUK 3a00pHas MalvHa
3arpyska oOKarTka pa3paboTtka
HelpephIBHAS BHIEMKA a
pasrpyska OTKPBITBIM CIIOCOOOM
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3. Read the description of different jobs in mining industry
and match each one with the corresponding job.

JOB

DEFINITION

1. roof bolter

a. split rough dimension stone into smaller units,
such as paving blocks, ashlars, or rubble

2. brattice
builder

b. place explosives in holes or other spots and detonate the
explosives to demolish structures or to loosen, remove, or
displace earth, rock, or other

materials. Include tier-detonator blasters, perforator operators,
and seismograph shooters.

3. dragline
operator

c. perform engineering duties in planning and designing tools,
engines, machines, and other mechanically functioning
equipment. Oversee installation, operation, maintenance, and
repair of such equipment as centralized heat, gas, water, and
steam systems

4. dredge
operator

d. study composition, structure, and history of the earth's crust;
examine rocks, minerals, and fossil remains to identify and
determine the sequence of processes affecting the
development of the earth; apply knowledge of chemistry,
physics, biology, and mathematics to explain these phenomena
and to help locate mineral and petroleum deposits and
underground water resources; prepare geologic reports and
maps; and interpret research data to recommend further action
for study.

5. loading
machine
operator

e. determine the location and plan the extraction of coal,
metallic ores, nonmetallic minerals, and building materials,
such as stone and gravel. Work involves conducting
preliminary surveys of deposits or undeveloped mines and
planning their development; examining deposits or mines to
determine whether they can be worked at a profit; making
geological and topographical surveys; evolving methods of
mining best suited to character, type, and size of deposits; and
supervising mining operations.

6. blaster

f. build doors or brattices (ventilation walls or partitions) in
underground passageways to control the proper circulation of
air through the passageways and to the working places.
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JOB DEFINITION
7. . . . .
. g. operate power-driven crane equipment with dragline bucket
mechanical .
. to excavate or move sand, gravel, mud, or other materials.
engineer
c. perform engineering duties in planning and designing tools,
3. dracline engines, machines, and other mechanically functioning
- arag equipment. Oversee installation, operation, maintenance, and
operator

repair of such equipment as centralized heat, gas, water, and
steam systems

8. geologist

h. operate power-driven dredges to mine sand, gravel, or other
materials from lakes, rivers, or streams; and to excavate and
maintain navigable channels in waterways

i. operate underground loading machines to load coal, ore, or
rock into shuttle or mine cars or onto conveyors. Loading

Zl'lnilrllr;nrg equipment may include power shovels, hoisting engines
J equipped with cable- drawn scraper or scoop, or machines
equipped with gathering arms and conveyor.
10. rock j. operate machinery to install roof support bolts in
splitter underground mine

4. Match the industry segments 1 — 5 with their functions a — e.

1. coal mining segment a. produces petroleum and natural gas for
commodity application

2. nonmetallic mineral b. contract companies specialize in one aspect of

mining and quarrying resource extraction

3. support activities c. extraction of metal ores for a variety of

industrial purposes

4. oil and gas extraction  d. a wide range of mineral extraction for

different construction and domestic application

5. metal ore mining e. produces coal for electrical power generation

and production of steel
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UNIT 4

Read the text
Mining industry (2)

Mining activities take place all over the world, and are often a
major source of a country's natural wealth. Mining is the extraction of
valuable minerals or other geological materials from the earth, usually
from an ore body, vein or (coal) seam. Materials recovered by mining
include base metals, precious metals, iron, uranium, coal, diamonds,
limestone, oil shale, rock salt and potash. Any material that cannot be
grown through agricultural processes, or created artificially in a
laboratory or factory, is usually mined. Mining in a wider sense
comprises extraction of any non-renewable resource (e.g., petroleum,
natural gas, or even water).

The activities of the mining industry begin with exploration.
Mining industry commonly includes such functions as exploration,
mineral separation, hydrometallurgy, electrolytic reduction, and
smelting and refining. After suitable deposits have been found and
their worth proved, development, or preparation for mining is
necessary.

Mining companies must periodically find new deposits. A
unique feature of mining is the circumstance that mineral deposits
undergoing extraction are “wasting assets,” meaning that they are not
renewable as are other natural resources. Depletion means that the
supplies of any particular mineral must be drawn from ever-lower-
grade sources.

There are many types of mining operations. They range from
precious metals, such as gold to other metals, and to minerals such as
asbestos, sand, granite, and iron ore. Nonmetal mining can take many
forms, including coal mining, which supplies much of the world's
energy, and the mining of other materials such as clay, diamonds,
semiprecious stones, and related substances.

Types of mining:

Placer mining involves any type of mining where raw minerals
are deposited in sand or gravel or on the surface and are picked up
without having to drive, use dynamite or any other significant means.
The word placer means "sand bank" in Spanish. Specific types of
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placer mining are panning, dredging, sluicing, using a Rocker, or just
picking up what lies on the ground.

Hydraulic mining involves high pressure water. The water is
sprayed at an area of rock and/or gravel and the water breaks the rock
up, dislodging ore and placer deposits. The water / ore mixture is then
milled. This is a very destructive way to mine and has been outlawed
in most areas.

Hardrock mining is digging into solid rock to fine minerals
usually in their ore form (the metal plus oxygen). To do this, miners
used picks and shovels, rock drills, dynamite and more. Miners dug
either shafts that went straight down to follow ore bodies and veins, or
tunnels which went somewhat horizontal into rock faces. Shafts
usually had some sort of head frame (pictured left) standing above
them to support the hoists. Shafts and tunnels were often supported
with large timbers to prevent cave-ins.

(The above information was adapted from http:// www.Wikipedia)

1. Work in pairs. Without looking at the text again, see how
much you can remember.

1. What is the first activity in mining?
2. How many types of mining operations are there?
3. Why do mining companies periodically find new deposits?

2. Study the following words:

adit level — TOpU30HT WTONBHU

adit portal — ycThe mTONBHH

breather tubes — BeHTHISLIMOHHAS TPyOa

broken ore — otbuTas pyaa

cable bolt — TpocoBbIii aHKEp

depletion — uctornienue

grout hose — HUTaHT I MHBEIMPOBAaHKS (HAarHETaHMs1) PACTBOPHOM
cMecH

haulage drift — oTkaTo4yHast BbIpaOOTKa; OTKATOYHBIN IITPEK
incline shaft — HakIOHHBIH CTBOJ

loading station — morpy3ouHas craHIus

mineral separation — oboraieHre MHHEPATBHOTO ChIPhS
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non-metal mining — 700bIYa HEMETAIUTHYCCKUX PY/I

ore bin — pyaHbIi OyHKED

placer — pocchinb

shaft pillar — omopa Bana

smelting — raBjaeHUe

tape — 1eHTa

unbroken ore — nenbHas pyaa

unmined ore — HeoOpaboTaHHas pyJa

vertical shaft — BeprukanpHas maxra

waste dump — mopo/IHbIi 0TBaJ (Kapbepa), CBaJIka OTXO/I0B
wasting asset — akTHBBI THIIA MECTOPOKACHHI MUHEPaJIbHBIX
HCKOIIAeMBbIX, PYZIHUKOB, JIECOB, KOTOPhIE CO BPEMEHEM HCTOIIAIOTCS U
JHUKBUAUPYIOTCS

winze — noa3eMHas BbIpaOOTKa, CIENOi CTBOJ

reduction — mporiecc oTAeNCHUs METAIJIa OT PYJI, CY>)KEHHE
HIOTNIEPEYHOTO CEYCHUSI, YAaTCHHE KUCIOpoIa

3. Tell in what branch of geology you would like to work in
and why.

UNIT 5§

Read the text
A Brief History of Mining:
The Advancement of Mining Techniques and Technology

Since civilization began, people have used mining techniques to
access minerals in the surface of the Earth. Discoveries have shown
that flint pebbles were extracted from deposits in France and Britain as
far back as the New Stone Age. Ancient Egyptians mined copper as far
back as 3000 BCE. In the earliest days, mining was slow-going and
dangerous. However, as time progressed, society has developed safer
and more accurate methods of locating and uncovering substances
found in the earth.

United States Mining History

In 1848, the California Gold Rush brought approximately
300,000 people to California from abroad and elsewhere in the
country.
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In 1858, people flocked to Colorado during the Pike’s Peak
Gold Rush. Just one year later, silver veins were discovered in
Colorado as well.

From 1898 to 1911, the Nome Gold Rush, Klondike Gold Rush,
and Fairbanks Gold Rush occurred in Alaska, bringing prospectors and
miners to the Yukon River Valley.

Coal mining

Some coal mining began before 1900, but the most productive
coal mining techniques didn’t develop until after the turn of the
century, including the first conveyor belt and mechanized coal loading.
Bituminous coal overtook anthracite in the mid-1800s. In the 1960s,
smaller coal companies merged into larger, more diversified firms. In
2008, competition in the coal mining industry became more intense
than ever, leading to a demand for better technology and new mines.

History of Mining Technology

In the beginning, miners used primitive tools for digging.
Mining shafts were dug out by hand or using stone tools, making the
entire process very lengthy. Eventually, the pick and hammer were
replaced with fire to clear tunnels and reach greater depths at a faster
rate. By piling a heap of logs near the rock face and burning them, the
rock weakened and fractured.

Mining technology leaped forward again in the late Middle
Ages when miners started using explosives to break up large rocks.
Black powder reached the West, likely from China. Black powder was
eventually replaced with dynamite in the mid-19th century. At the
same time, advancements were being made in motorized mining tools,
such as drills, lifts and steam-powered pumps.

The Industrial Revolution spurred improvements in explosives
and mining equipment. Mechanical drills powered by pistons, then
compressed air, significantly increased the capability and efficiency of
mining hard rock. Improvements in other mining processes occurred
too. Hand-powered loading and hauling were replaced by electric
conveyors, mine cars, and vehicles. Steam-driven pumps solved the
problem of water inflow. Candles and oil-wick lamps were improved
by gas lamps, and eventually battery-powered lamps. Mechanization
and new technology sparked dramatic improvements in mining
techniques.
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Mining Technology in the Present

In today’s technologically-advanced society, mining techniques
are always improving. For example, using surface mining techniques,
many mining operations are now able to extract over 85 percent of
minerals and 98 percent of metallic ores — without digging a shaft or
endangering the lives of workers. Newly-developed machines used for
grinding and crushing can extract minerals from the earth with less
energy than ever before.

Miners still use heavy machinery, such as explosives, trucks,
drills, and bulldozers, especially if they must dig deep into the earth.
However, advances in technology have allowed miners to excavate
with more accuracy and less harm to the surrounding environment.
More efficient machinery can also be used to reduce energy
consumption and improve the number of minerals or metals gleaned
from the shaft.

The history of mining is rich and complicated. Mining has led to
great advancements for society, but the dangers of mining have also
resulted in the deaths of many workers. As technology continues to
advance, however, mining techniques become even more accurate and
efficient. In the future, revolutionary technologies may eliminate the
need for hands-on involvement from miners entirely.

(The above information was adapted from http://www. Wikipedia)

Study the following words:
flint pebbles — kpemHeBas rajgbpka
vein — Xuia
prospector — cTapareib
conveyor belt — neHTa TpaHcopTEpa, KOHBEHEpHast JICHTa
bituminous coal — cMoJHCTBIN yromib
anthracite — vckomaeMbIii yrojib HanboJiee BHICOKON CTEIIEHU
yraedukanun (Meramopduzma)
motorized mining tools — MexaHU3UPOBaHHBIE MHCTPYMEHTHI JOOBIYN
TIOJIE3HBIX UCKOITaeMbIX
steam-powered pumps — mapoBbIe HACOCHI
grinding — npobnenue
glean — 1oOBIBaTH
hands-on — npakTuueckuii

21



1. Make presentations on the historical stages in the
development of the mining industry

2. Translate from Russian to English:

1. TopHoe pneno — 93TO MNPOMBIIIIEHHOCTh, KOTOpas
obecrieunBaeT 4eJI0BEYECTBO MeTaJulaMH, MUHepallaMH,
JparoleHHOCTSIMY, U APYrMM cbippeM. Ee pa3BuTHe Hayajaoch elie C
JIPEBHUX BPEMEH.

2. laxThl, Kapbepsbl, pa3pe3bl, CKBAKUHBI, 0ACCEHHBI — Ha BCEX
MecTax JOOBIUM TIOJNE3HBIX HMCKOMAEMBIX 3a/JeHCTBOBAHO OTPOMHOE
kosmuecTBo TexHuku. Ho 1000 mer Hazax Bcs ota pabora Benach
TOJBIMH PyKaMH, Y 4eloBeuecTBa He ObUI0 BPYyOOBBIX KOMOAHOB,
9KCKaBaTOPOB, KOHBEHEPOB, CAMOCBAJIOB U MPOYMX MAIIIHH.

3. HeBO3MOXHO TpEANONOXHUTh, KakoW BKIaJ TOpHas
MIPOMBIIIUIEHHOCTD BIIOYKWJIA B Pa3BUTHE YeJIOBEYeCTBA. Ee MPOAyKThI
ABISAIOTCA CBIphEM JUIA OOJBIIMHCTBA MPEIMETOB, KOTOPBIE MBI
HCIIOJIb3YEM KaXK/IbIi 1€Hb.

4. C pa3BuTueM TpPya, SBOJIOLHIEH YeI0BeKa, Ha4anoch J00bYa
TOPHOM  pyAbl, HEMETAJUIMYECKUX  MOJE3HBIX  HCKONAeMBIX,
MUHEpaJbHBIX W TOIJIMBHBIX pecypcoB. Jliomu 3aMedanu, dYTO
HEKOTOpble KaMHM HaMHOTO Kpemdye JApYrux, BbIOMpas HX IO
XapakTepHOMY BHEIIHEMY BHAY, OHM OTHAaBajldl MpPeINOYTEHHUE
MMEHHO 3TOMY CBIPBIO.

5. C nmosBieHMEeM MeTalyla KU3Hb 4YelloBeKa Hadvala
CTPEMHTEJIEHO pa3BUBaTHCA. 3ot IUTAaCTUYHBII u
MHOTO(QYHKIIMOHAIBHBIA MaTepuan sBISCTCS OJHUM W3 MPOAYKTOB
TOPHOI00BIBAIOIICH MPOMBIIIUICHHOCTH.

6. B koHIIe KaMEeHHOTO BeKa OBUT HAlileH W yroilb, KaMeHb,
KOTOPBII JOJIT0 TOpeJI, ¥ MPOU3BOAMI MHOTO TerlIa.

7. HdoOblua kaMHS ObUTa OYEHb XOpOIIO pa3BuTa B Erumre.
VY4eHble 10 CHX IOP JOMAOT T'OJIOBY, KAKUM 00pa3oM MM yAaBaloCh
MepeaBUTaTh OTPOMHBIE ONOKM W 00pabaThiBaTh WX C TakKoi
UJCANbHONU TOUHOCTBIO.
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UNIT 6

Read the text
Methods of Mining

When a mineral deposit is found, it is studied to determine if it
can be mined profitably. If so, the deposit can be worked or extracted
by a variety of mining methods.

Underground mining includes drift, slope, and shaft mining, and
actual mining methods include longwall and room and pillar mining.
Drift mines enter horizontally into the side of a hill and mine the coal
within the hill. Slope mines usually begin in a valley bottom, and a
tunnel slopes down to the coal to be mined. Shaft mines are the
deepest mines.

In room and pillar mining (the most common type of
underground coal mining) coal seams are mined as a network of
"rooms". "Pillars" composed of coal are left behind to support the roof
of the mine. Each "room" alternates with a "pillar" of greater width for
support. Using this mining method normally results in a reduction in
recovery of as much as 60 percent because of coal being left in the
ground as pillars.

Longwall mining is another type of underground mining.
Mechanized shearers are used to cut and remove the coal at the face of
the mine. This method of mining has proven to be more efficient than
room and pillar mining, with a recovery rate of nearly 75 percent, but
the equipment is more expensive than conventional equipment, and
cannot be used in all geological circumstances.

Surface-mining methods include area, contour, mountaintop
removal, and auger mining. Area mines are surface mines that remove
shallow coal over a broad area where the land is fairly flat.

Contour mines are surface mines that mine coal in steep, hilly,
or mountainous terrain. Mountaintop removal mines are special area
mines used where several thick coal seams occur near the top of a
mountain. Large quantities of overburden are removed from the top of
the mountains, and this material is used to fill in valleys next to the
mine. Augur mines are operated on surface-mine benches.

Dredging is a high-volume mining technique for low-value
products near a plentiful source of water. Scoops/buckets are used to
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extract material from shallow water. Dredging is an excavation
activity or operation usually carried out at least partly underwater, in
shallow seas or fresh water areas with the purpose of gathering up
bottom sediments and disposing of them at a different location. Grab
dredgers are a relatively simple method of dredging which involves
the collection of sediments in a crane mounted bucket, the jaws of
which are opened and closed (rope operated or hydraulically) like a
clamshell trapping sediments. The mining process is usually combined
with the processing (typically drying and concentration) on a floating
barge, which is anchored in the middle of the lagoon.

(The above information was adapted from http://www. Wikipedia)

1. Scan the text quickly to find out which method is used to
mine the following minerals \ metals.

minerals \ rocks found near the surface (sand, cinder, gravel)
coal

gold, copper, zinc, nickel, lead

underwater mineral deposits

o o

2. Study the following words:

underground mining — moa3emMHast 100bIYa, MOA3EMHAS BEIEMKA

drift, slope, and shaft mining — pa3zpaboTka mTPEKOB, CKIIOHOB H MIAXT
room and pillar mining — kamepHO-cTOI00BAs pa3paboTKa

coal seams — yroibHbIN IIACT

longwall mining / longwall minings — crjiomHas BeleMKa, 100bIYa B
JUIMHHBIX 32005X.

Mmechanized shearers — pe3zarenbHble MaIIMHBI, MEXaHHU3UPOBAHHbIE
HOXHHIIBI

the face of the mine — 3a60ii

Surface mining — 100bIYa OTKPHITHIM CIIOCOOOM, OTKPBITast 0TPadOTKa,
OTKPBITBIE TOPHBIE PabOThI, pa3paboTKa OTKPHITHIM CIOCOOOM

contour — npouiIb, 0OYepTaHus, CTPYKTYpHAs KapTa

auger mining — pa3paboTKa yIJisi ¢ IPUMEHEHUEM [ITHEKOBBIX OYpOB
overburden — nepeKpbIBaIOLINE MOPOIbBI; TOKPOBHBIE OTIOKCHUS,
MIEPEKPBIBAIOIINE POCCHIITH

dredging — BbIYEpIIBIBAHUE
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scoops/buckets — coBku, Beapa

sediment — ocagok

grab dredgers — rpeiidepHsblii 3eMcHapsI
clamshell — rpeiidep

floating barge — Oapska 1151 MOPCKOT0 OypeHHs

3. Retell the text

UNIT 7

Read the text
Geological Exploration - Rocks and Rock Structure

To find a particular ore, one must begin by looking in regions
where the ore is formed and/or concentrated. Therefore, before
exploration one must have an understanding of the geologic forces that
form rocks and ore deposits.

A rock is a mineral, or aggregate of minerals, that forms an
essential part of the earth's crust. In other words, enough of a particular
mixture of minerals exists, so that the rock can be named and
recognized in many localities throughout the world. Rocks differ from
minerals in that rocks are merely physical mixtures of minerals, while
the minerals themselves are chemical compounds of fairly uniform
composition. Rock structures can be indicative of ore deposits, as well
as, the potential size of an ore deposit.

Any rock can be classified as one of three types: igneous,
sedimentary, or metamorphic. This method of classification is based
on the mode of formation of the rock. Igneous rock is formed from a
molten state. The sedimentary rocks are formed from sediments or
erosion fragments deposited in lake and ocean beds. Metamorphic
rocks form when great heat and pressure, caused by deep burial, alter
the physical condition of sedimentary, igneous, or another
metamorphic rock.

Igneous (fire formed) rocks are formed in deep-seated areas of
the earth's crust. They may be fine grained, large grained or a
combination of large and small grains. The grain size indicates the
cooling rate of the rock. Fine grained (dense) igneous rocks form when
rapid cooling occurs. Conversely, coarse-grained rocks cooled slowly

25



and crystals grew large. Fundamentally, igneous rocks are classified as
either intrusive or extrusive. Intrusive rocks originate from magmas
(molten rock materials combined with gases) at depth in the earth.
Intrusive rocks occur as massive structure or as in '"injection"
structure. This latter structure forms when the hot, liquid or plastic
rock is injected into fractures in the surrounding solid rock. Intrusive
action leads to the formation of batholiths, laccoliths, stocks, dikes,
and sills. Weathering and erosion later expose these structures on the
earth's surface. Extrusive rocks are formed by volcanic activity at the
surface of the earth. These rocks cool rapidly. Examples of some
common igneous rocks are: rhyolite, andesite, basalt, granite, diorite,
gabbro.

The formation of sedimentary rocks begins with the breaking
down of other rocks into fragments. The forces of weathering and
erosion, such as running water or freezing and thawing, accomplish
this mechanical and chemical breakdown. Fragments are transported to
and deposited in lake and ocean bottoms. Later, spaces between the
fragments are filled with a cementing material or are eliminated by
pressure. After some time passes, a massive rock layer results.
Sedimentary rocks are classified based on the size of the particle of the
sediment, or fragment. Shale (dense, fine particles), sandstone
(particles distinguishable to the naked eye) and conglomerate (pebbles
and gravel cemented together) are examples of sedimentary rocks.

Metamorphic rocks are formed from previously existing
igneous, sedimentary or possibly other metamorphic rocks. Great heat
and pressure, yet not enough to completely melt the rock, alter the
rocks original physical composition. Sometimes the process of
metamorphism aligns the grains in parallel layers or bands. This
layering is called foliation. When broken, a metamorphic rock usually
breaks along the plane of foliation. Metamorphic rocks are classified
based on their grain size and degree of foliation. Some examples of
metamorphic rocks are: slate, schist, gneiss.

(The above information was adapted from Leo Mark Anthony
and Michael Mark Anthony, Introductory Prospecting and
Mining, pp. 69-93. Mining and Petroleum Training Service,
(University of Alaska, Soldotna, AK, 1997.)
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Read the text again to find the answers to these questions.

What is a rock?

How are rocks named?

What are minerals?

How many types of rocks are there?

The rock classification is based on what feature?

How does the cooling rate influence the grain size in igneous rocks?
Where do intrusive rocks form?

How are extrusive rocks formed?

What common igneous rocks can you name?

10. What is mechanical and chemical breakdown?

11. What affects the classification of sedimentary rocks?

12. What is foliation?

13. How are metamorphic rocks classified?

14. Is heat and pressure enough to form metamorphic rocks?

VXA R DD

1. Study the following words:

aggregate — COBOKYITHOCTb

earth's crust — 3emMHas Kopa

compounds — KOMIIOHEHT, COCTaBJISFOILAs

igneous — MarMaTUIeCKUn

sedimentary — ocaJO4YHBIH

metamorphic — MeTaMoppUUECKHUA

ocean bed — Mopckoe aHO

deep-seated areas — riry00OKo 3aJieraroiiuii

grain — yacTuia

intrusive — HHTPY3UBHBIH, Ty TOHUYECKHUH

extrusive — 9KCTpy3UBHBIH

fracture — TpemmHa, pasinom

batholiths — 6aTomuTh

laccoliths — maKKOMHUTHI

stocks — IITOK (B T€OJIOTUH: HHTPY3UBHOE TEJIO, B BEPTHKAIHHOM
paspese umeroniee GopMy KOJIOHHBI)

dikes — nafika (MHTPY3MBHOE T€JI0, TNIACTUHOOOPAa3HOE, BEPTUKAIBHO
crosiee (Wi O0JIM3K0e K BEPTUKAIIN) TE€OJI. TEIO0, OTPAaHIHICHHOE
napanielbHBIMU CTCHKAMU U CEKYIIIee BMEHIAFOIIUE TOPO/IbI)
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sills — cuyt (T1acToo0pa3HOE HHTPY3UBHOE TEJI0, 3aJICTarOIIEe COITIaCHO
C HAIUIACTOBAHUEM BMEMIAIOIINX OCA/I0OYHBIX WM BYJIKAHWY. TIOPO/T)
weathering — BeIBeTprBaHHE

rhyolite — puonut

gabbro — rabopo

shale — cnanen

align — BU3MPOBAaTH, CTABUTH HA OJIHY JTHHUIO

foliation — cnoenue

schist — (KpHCTa/LTUYECKHIA) CIIaHEI]

gneiss — rHeiic

slate — mmdep

2. Prepare mini reports on what minerals can be found in
Kyrgyzstan

3. Translate sentences from Russian to English:

1. CtpyKTypa TOpHBIX TOpPOJ OMpeesieTcs pasMepoMm, (hopMol u
XapaKTepoOM CpacTaHWs MUHEPAJOB, a TaKXKe CTENCHBIO
KPUCTAJUTMYHOCTH BEIIECTBA.

2. Ilo mpoucX0XIeHUIO TOPHBIE MTOPOABI ACNATCS HA TPU OCHOBHBIC
TPYIIIBL: Mazmamuieckue, 0ca00yHbvle u Memamoppuyeckue.

3. Marmarudyeckue ©  MeTaMOp(UYECKHE  TOpPHBIC  ITOPOJBI
cocTaBISIOT 95% Bcel Macchl MOPOJ, CIArarolIfX 3eMHYIO KOpY,
Ha 0CaJ0YHBIE TOPOABI MPUXoaAuTCs 5%.

4. MarmatuyecKkue TOpHBIC TOPOILI O0pa3ylTCs B pe3yJbTare
3acCTHIBaHUS M 3aTBEP/IEBaHUS Marmbl, Kak Ha TIyOMHE, Tak M Ha
MOBEPXHOCTH 3€MHOM KOpHBI Mocie e€ u3nusiHus. B 3aBUcuMOCTH
OT D3TOr0 OHM [IENATCS Ha TIYOWHHBIE — WHTPY3UBHBIC U
u3nuBIIAecs — 3¢ (y3uBHBIC.

5. Ocamo4dHbIe TOPHBIE TTOPOIBI 00Pa3yIOTCS Ha TTOBEPXHOCTH 36MHOM
KOPBl W3 MPOIYKTOB pa3pylIcHUs] paHee 00pa30BaHHBIX TOPHBIX
MOpoJl, a TaKKEe XHMHYCCKUX U OPraHOTCHHBIX OCAIKOB.
[IpoHuIiaemMbie U MMOPUCTHIE PA3HOCTH OCAJOYHBIX TOPHBIX TIOPOT
ABIAIOTCA KOJUIEKTOpaMu i HepTH W Ta3a M MOTYT UX
COJepKAaTh.
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UNIT 8

Read the text
Structural Control of Ore Deposits

The formation of valuable mineral deposits results from a
combination of factors, conditions, and events which go hand in hand
to determine the areas in which metals are gathered into concentrations
greatly. Differentiation of large masses of rock material in a molten
state is a major means of metal accumulation. Highly mobile and
volatile solutions contain high concentrations of metal and carry them
to some point where chemical and physical conditions are favorable
for deposition. Hydrothermal and secondary deposits are found in
areas where rocks have been "prepared" in advance by some kind of
structural deformation. Areas of mountain building activity combine
structural deformation and igneous activity. They are favorable places
for ore deposits.

There are two divisions of rock structures, which control ore
formation, primary structures, and secondary structures:

Primary structures are features such as bedding in sediments,
igneous contacts, pillows in lavas, and other minor features that
developed during the formation of the rock mass. Such structures
might have had important local influence on the size, shape, or grade
of a deposit. Bedding surfaces, igneous contact, or intergranular spaces
might act as zones along which solutions move to points of deposition;

Secondary structures develop after the formation of the rock.
They are such features as faults (fractures in rock masses with major
slippage), joints (cracks in which there has been no movement of the
rock on side of the opening relative to the other side), and folds, and
are of greater importance in control of ore deposition than are the
primary structures.

(The above information was adapted from Leo Mark Anthony
and Michael Mark Anthony, Introductory Prospecting and
Mining, pp. 69-93. Mining and Petroleum Training Service,
University of Alaska, Soldotna, AK, 1997.)
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1. Answer the following questions which will help you to write
your summary.

1. What is the main idea of this text?
2. How many parts can you divide the text into?
3. Can each part be an independent text? Why?

2. Study the following words:

differentiation — nuddepernmManysi, MPOUCXOISIIAS TPH BOCXOISIIEM
JIBUKCHUH MarMbl

volatile — HEyCTOWYHBBIN, HETIOCTOSHHBIM, HECTaOWITLHBIH, BOJIATHIBHBIN
deposition — 0TI0KeHHE, 0CATKOHAKOIICHHUE

bedding — 3aneranue

intergranular — MeXyrpaHyJIIpHBINA, HHTEPKPUCTAILTUTHBIHA

3. Translate sentences from Russian to English:

1. IlepBuunbie opMbI 3ajieraHus 00pa3yOTCsS OJJHOBPEMEHHO C
¢opmupoBanueM mopox. [ng ocamodHBIX TMOPOA 3TO — CJIOM H
CIIOMCTBIE TOJIIH, JJII MarMaTu4ecKuX — TIyOMHHBIE MacCHUBBI WIIH
MOTOKH M TIOKPOBEI, 1T METAMOP(QHUYECKHUX — TIOJIOCYATHIEC TOJIIN HITH
MACCHBEI.

2. BropuuHble nin HapylleHHbIE (OPMBI 3aJIeTaHus] BOSHUKAIOT
yKe Tocie 00pa3oBaHHs MMOPOJ] B Pe3yJIbTaTe CKIIaT4aTo-pa3pbIBHBIX
JIBIDKCHH.

3. BaxuemM daxTopom 3BomouuMu H AudepeHIHain
MarMaTHYeCKHX paciUIaBOB  SIBJSIETCS. WX  B3aUMOJCHUCTBHE C
BMEIIAIOIIMUMU TTOPOJIAMH.

4. VYcnoBusi 3aieraHusi TOPHBIX IOPOJ XapaKTEPHU3YIOTCS
HECKOJbKUMH NpU3HaKaMH — (OPMOH 3ajieraHusl F€OIOTHUECKUX TeT,
JJIEMEHTaMH 3aJieraHusl MOBEPXHOCTEH HATUIACTOBAHUS, TIIOCKOCTSIMH
KOHTAKTOB, CTPYKTYPHBIMH 3JEMEHTAMHU CKJIQJI0K, TEKTOHUYECKUMH
HapyLEHUSAMHU U UX 3JIEMEHTaMU.

5. XapakTep 3aleraHus CEKylMX HWHTPY3UM 3aBUCUT OT
PAacCTIONIOKEHHS TOW MOJIOCTH WM TPEUIMHBI, B KOTOPYIO BHEAPSIICS
MarmMaTuyeckuil pacmiaB. dopma 3aneraHusi CIOMCTBIX OCAIOYHBIX,
BYJIKAHOTEHHBIX H METaMOPPHUECKHX OOpa30BaHUN MOKET OBITH
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MEepBUYHONM  (HEHApPYIIEHHOW) W  BTOPUYHOH  (HapyIICHHON),
TOPU30HTAJIbHOM, HAKJIOHHOM WJIM CKJIaI4aToMH.

6. T'opusoHTanbHOE  TOJOKEHHE  OOpa3OBaHUM  MOXKET
HaOII0NaThC MPH HOPMAJbHOM 3aJleTaHUM, NMPH ONPOKHHYTOM U B
MaKeTax W3O0KJIMHAIBHBIX CKJIAJOK C TOPU30HTAIBHBIMH OCEBBIMH
MOBEPXHOCTSIMH.

4. Write an annotation to the text

UNIT 9

Read the text
Mining equipment

The scraper is most widely used in mines both for underground
and open-pit operations for loading cars and transporting ore or waste
for a short distance. There are two main types of scrapers — the open
and the box type. The capacity of scrapers varies with the type of
scraper used, the physical characteristics of the material handled, and
the average rope speed.

For open-pit mining power shovels are widely used. Under
normal conditions about 25 power shovels may be employed in a pit,
having a bucket capacity of 4 to 8 cu. in. and loading into 50-ton mine
cars or into trucks when trackless mining is used.

Apart from the above, every day sees the introduction of new
mining equipment for some special use or for combined operations
underground, and at the present time but little work is done by hand.

In coal mining longwall cutters are used which make a
horizontal cut in the solid coal to a depth determined by conditions, in
order to assist in breaking down the coal by subsequent use of
explosives or other means. The cut can be made at any level between
the roof and floor of the seam, but is generally made at floor level by
an under cutter. The cut is made by specially shaped picks fitted to an
endless chain running at a speed of between 350 to 500 ft./min and the
cutter is hauled along the floor by a wire rope coiled around a suitable
drum.

There are many types of cutters available designed to fit
specified conditions. A new mining machine which does all labor-
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consuming operations in development of drifts for manganese mining
has been built at Dnepropetrovsk Mining Institute, in the Ukraine. The
machine is designed for heavy duty in the mines of Nikopol
manganese ore basin. It will break up rock, load it into trolleys, and at
the same time put up concrete props. In one month this machine
prepares 600 meters of drift.

Loading in all the major working in metal mines is usually done
by means of mechanical rail-mounted overhead loaders or crawler
mounted loaders in trackless mines. They are fitted with a 1/2-cu. yd.
bucket which swings completely over for discharge into the mine cars.
This machine is fit for headroom between 7 ft. 6 in. to 8 ft. 6 in.,
discharge heights varying from 4 ft. to 6 ft. The entire unit weighs just
over 3 1/2 tons and is powered by three reversible compressed-air
motors, which have an average overall consumption of approximately
240 cu. ft. per minute at 90 Ib. per sq. in. (psi).

A novel type of a mucking machine and a truck all-in-one is
announced by an American company. This Transloader is a high-speed
trackless transport: it can move up to 20 miles per hour either direction
with round trip 1,600 ft. On shorter hauls the tonnage ranges up to 2
tons a minute. On longer hauls tonnages range down to 1 ton a minute.
The Transloader is operated by only one man, mucking and hauling in
the development and production work. Neither the Transloader nor its
operator are ever idle.

(The above information was adapted from http://www. Wikipedia)

1. Study the following words:

power shovel — Mexanuueckas jgomnara, 3KCKaBaTop;

trackless mining — BeZieHHE TOPHBIX padoT ¢ OE3PETLCOBBIM TPAHCIIOPTOM;
longwall undercutter — mrHHO3a00kHas BpyOOBas MallllHa;
rail-mounted overhead loader — pasrpysxatomas gepes ceOs
NOrPy304Hasl MalllHa Ha PEIBCOBOM XOIY;

crawlermounted loader — morpy3ouHasi MalgHa Ha TYCCHHYHOM XOY;
mucking machine — mamina, youpatoas pyLy wid nopoxy (u3 3a0os),
pasrpykaroias pyy Wid Mopoay B BarOHETKH.

transloader — neperpy34uK, TpaHCIIOPTHO-TIEPETPY30UYHBIIA arperaTt
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2. Ask five different types of questions to the text and answer
them.

3. Translate sentences from Russian to English

1. CoBpemeHHasi rOpHOAOOBIBAIONIAS MPOMBIIUIEHHOCTh MO METOLY
JOOBIYM TIONIE3HBIX HCKOMAEMbIX pasJieJleHa Ha [JBa OCHOBHBIX
HalpaBJICHUs: OTKpPBITBIM croco® 100bIYM, KOTJa MaTepualsl
IOOBIBAIOTCS B Kapbepe, H MOA3EMHBIH, C COOPY>KEHHEM IIaxXT.

2. Tak >xe menuTcs W TEXHWKA, IPUMEHseMas B TOPHOM Jelie — IS
KOXAOTO0 BHJa pabOT WCHONB3YIOTCS CBOM, YacTO OYEHb
crenn(puuecKrue MaiHbl.

3. Ha mepBoM MecTe CTOST BCKPBIIIHBIE 3KCKaBaTOPbI, IPUMEHSIEMbIE
JUISL BBIEMKH TIOPOJT U TMOJIE3HBIX MCKOITAEMBIX Ha OTKPBITBIX TOPHBIX
paspabotkax. Hambosnee KkpymHBIE W3 HHUX — JparjailHel, WIH
[Iararoiue 3KCKaBaTOPbI.

4. I'mapaBaudecKkuil IKCKaBaTop BCe Yallle MOXKHO YBUICTH B Kapbepe,
OJIUH 3a JAPYIMM TOPHOJOOBITYMKH OTKA3bIBAIOTCS OT yCTapeBIINX
TPOCOBBIX 3KCKAaBaTOPOB, TaK HA3bIBAEMBIX «MEXAHWYECKUX JIOMAT» —
JO HEJaBHETO BpEeMEHHM Haubojee paclIpoCTPaHEHHOTO BHIA
BBIEMOYHO-TIOTPY30YHBIX MAaIllMH Ha OTKPBITHIX pa3paboTKax BCETo
MHpa.

5. dns paGoTel B Hape C HKCKaBaTOpaMH M JJsl IEPEBO3KH JTOOBITON
NopoAbl B Kapbepe He o000iTHCh 0e3 CHenualbHBIX KapbepHBIX
CaMOCBAJIOB.

6. Jlns morpy3kH M TEpPEeBO3KM Pa3pBIXJICHHBIX TOPHBIX IOPOA B
Kapbepax HaIDIOCh MeCTO W (POHTAaNbHBEIM morpy3uukam. OHH
OPUMEHSIOTCS. B TOpHOIOOBMe ¢ 1970-X TIT. Kak Ha BCKPBIIIHBIX
paboTax, TaKk M B KayecTBE JMAOIOJHUTEIBHOTO IOTPY30YHOIO U
BCIIOMOTaTeIbHOr0 000PYIOBaHHUS.

4. Prepare mini presentations on the equipment innovations in
the mining sector.
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UNIT 10

Read the text
Mining geodesy

Mining geodesyis a branch of mining dealing with the
dimensional-geometric measuring of mines and open-pits and the
ways of solving mining-geometrical problems.

Mining geodesy has for its object obtaining data as to the form
of mineral deposits, determining the size and position of mine
workings as well as laying out mining. Vertical and horizontal surveys
are known to be run with the help of theodolite and levelling traverse,
measuring angles, elevations and distances up to the sighted object.
For this purpose the following instruments are employed: transit,
levels, rods, depth measurers, protractors, tacheometer-telemeters,
self-recording devices, photo-theodolites and others.

Levels. Precise levels belong in their essentials either to
the Y or dumpy type. In both the telescope is mounted on a vertical axis
about which it can swing horizontally and is levelled by levelling
screws. The distinguishing feature of the Y-level over the dumply level
is the possibility of its telescope being reversed in the Y-supports.

The Zeiss level is known to be the most widely used dumpy
level. As compared with other dumpy levels used for ordinary
levelling the most distinctive features of the Zeiss level are the
methods of mounting the telescope and level tube, the design of the
telescope and the arrangement for showing the observer if the bubble
is central while he is sighting. The level tube is fixed on one side of the
telescope. The metal tube carrying it is cut away both on top and
bottom. The bubble is illuminated by means of the reflector. The
telescope with the level tube is capable of rotation through 180° about
its own axis, so that the level can lie either on the left- or right-hand
side. The level tube is not graduated but the observer can tell when the
bubble is central by means of a combination of prisms contained
within the casing.

In addition to the means for reversal of the telescope about its
own axis, the telescope fittings are such that the ends can be reversed,
the eyepiece being inserted in the objective cap. Observations can
therefore be taken in four positions: 1 and 2 eyepiece direct, bubble
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tube on left (right) of telescope; 3 and 4 eyepiece reversed, bubble tube
on left (right) of telescope. The prism is reversed for position 3 and 4.

Levelling rods. Levelling rods are of two types: target and self
levelling; the former is read by a rodman, the latter by a levelman. The
rods are usually made of strips. The graduations (meters and
decimeters) are painted on the wood. The figures indicating the heights
are inverted for ease in reading with an inverting telescope. Sometimes
for more accurate work the centimeters are painted on a strip of invar
which is fastened securely to a metal foot piece which lies against the
face of the rod held by flat-headed screws.

Verticality of the rod is determined by means of a circular spirit
level or two levels attached at the back. A similar scale of feet (or
meters) is often painted on the back of the rod for checking the
readings.

(The above information was adapted from http://www. Wikipedia)

1. Study the following words:

levelling traverse — HUBETTUPHBIH XOJ;

transit — TEOIOJINT;

levelling rod — HUBenHMpHAsA pelika;

protractor — yriaomep, TpaHCIIOPTHD;

Y-level — HUBEIHp C MEPEKIATHON 3PUTEILHON TPYOOii;
Y-supports — narepsl (OOpHBIE PAa3BUIKH IJIs1 TPYOBI HUBENNPA);
dumpy level — rimyxoii HUBENHp (C 3aKpeIUIEHHON TPY0Oii);
level tube — muIMHAPHYECKHI YPOBEHbD;

casing — QyTJsap, KOpoOKa, KopIyc, o0caaHas Tpyoa;

self levelling rod — npocras peiika, peiika 0e3 IBUKKa;
invar — ”HBapHbIH, U3 )KEIE30HUKEIIEBOTO CIIIaBa.

2. Ask five different types of questions to the text and answer them.

3. Translate sentences from Russian to English

1. Mapxkméiinep (mem. Markscheider mapkrmaiinep; or Mark «orMeTkay,
«rpanuia»y + Scheider «oTmenmuTeNnBY») — TOPHBIA WHXKCHEP WIH
TEXHHWK, CHCUUAJINCT 1O  TPOBSACHUIO  IPOCTPAHCTBEHHO-
TeOMETPUYECKUX ~ W3MEPeHW B HeApax 3eMid W Ha
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COOTBETCTBYIOLIIMX YYacTKax €€ IIOBEPXHOCTU C IIOCIEAYIOLIUM
OTOOpa)XKEHHEM pEe3yJIbTaTOB H3MEPEHUIl Ha IUlaHaxX, Kaprax Hu
paspesax Ipu ropHbIX U Fe0JI0ropa3BeIoYHbIX padoTax.
Mapkiieiinepckoe €m0 — OTpacib TOPHOW HAyKHM W TEXHHKH,
MPEIMETOM KOTOPOM SBIAETCA W3YYeHHE Ha OCHOBE HAaTYPHBIX
W3MEPEHUM U TOCIEAYIONIMX TE€OMETPUYECKUX  IOCTPOCHUMH
CTPYKTYpbl MECTOPOXKIEHHUS, (JOPMBI M pasMepoB TeJl IIOJIE3HOTO
MCKOMAEeMOro B HEZpax, Pa3MEIeHNs] B HUX TOJE3HBIX M BPEIHBIX
KOMITOHEHTOB, CBOWMCTB BMEINAIOIIMX II0POJ, HMPOCTPAHCTBEHHOTO
pacnonokeHusi BbIpaOOTOK, IPOLIECCOB JAeopMalid TOpOA MU
36MHOW TIOBEPXHOCTH B CBS3M C TOPHBIMH padOTaMM, a TaKxKe
OTpaXeHHE JWHAMHUKU IPOW3BOJCTBEHHOTO TIpoliecca TOPHOro
npeanpusaTysi. PaboTsl BEIIOMHSAIOTCS € TIOMOLIBIO MapKIICHACPCKIX
npubopoB. JlaHHBIE CHHTE3UPYIOTCS B TOPHOM TIpaduyecKoit
JIOKyMEHTAIIMY, MPEACTABJIOMICH COO0M YepTeXKH, IOIyYCHHBIC
METOJIOM F€OMETPHUYECKOI MPOEKIIUH.

Ha wmapxkmeiinepe JeXHUT OTBETCTBEHHOCTb 3a COOJIIOICHUE BCEX
NPOSKTHBIX ~ TMApaMeTpoB  CHUCTEM  pa3padOTKh  IOJIE3HOTO
WCKOMIAeMOro, BceX TapamMeTpoB W JedopMmaimii 3MaHUi U
COOPYKCHHH B IIAXT€ M HA MOBEPXHOCTH T'OPHOIO IPEANPHATHS.
[lomuMmo ompenenéHHBIX 3HAHMN, YMEHHH M HaBBIKOB, OH 00s3aH
o0Nagath OYEHb YPAaBHOBEIICHHBIM XapaKTepoM, ObITh OECKOHEYHO
NEJaHTUYHBIM, AKKYpaTHBIM W TOYHBIM B HCIIOJHEHHH CBOHMX
00s13aHHOCTEH, 3HaTh TEXHUKY Oe3omacHocTH. OmmbKu B ero pabore
MOTYT MPUBECTH K KOJOCCAIBHBIM YOBITKaM, aBapusiM C MacCOBOMN
ruOenbi0 JIrofiei. Mapkiieiaep 3aHUMaeTcss y4éTOM JBWKCHHS U
COCTOSHMEM  3allacOB  IIOJIE3HOTO  HCKOMAaeMoro  (BCKPHBITHIE,
HO/ATOTOBJIEHHBIE U TOTOBBIE K BBIEMKE 3allachbl), YUETOM IOTEpPh U
Ppa3yOOKUBaHUSI TIOJIE3HOTO NCKOTIAEMOT 0.

Mapxkueiigepckasi ciayx0a Ha TOPHOM IPEANIPUATHH TAKXKE CICAUT
3a IMPOLIECCOM CABIKEHMS TOPHBIX IOPOX Ha OOpTax Kapbepa,
OTBajiax MYCTBHIX MOPOA, W MPH HEOOXOJMUMOCTH MpeIIpUHHMAET
Mephl IJIsl MPEeIOTBPALICHUs] CABMXKEHUSI TOPHBIX MOPOJ, OO0 O
MPEeNOTBPAIlICHNH  JaJbHEUININX TOPHBIX paboT. CmexHas
npodeccusi B HA3eMHOM CTPOHUTENBCTBE — HHKEHEP-TE0Ie3HUCT.

4. Retell the text
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TekcThbl AJIF JOIMMOJTHUTECJIAbHOIO YTCHUSA

Text 1
A. P. Karpinsky (1847-1936)

V. A. Obruchev, I. M. Gubkin, A. Y. Fersman, V. I. Vernadsky
and A. P. Karpinsky were the prominent Russian scientists who laid the
foundation of the Russian school of geology and mining. An entire epoch
in the history of Russian geology is connected with Karpinsky’s name.

One of the greatest Russian geologists, he was a member and for
some time President of the Academy of Sciences of the former USSR
and a member of several Academies abroad. The Geological Society
of London elected him a foreign member in 1901. His greatest
contribution to geology was a new detailed geological map of the
European part of Russia and the Urals. For many years, he headed the
Russian Geological Committee the staff of which was made up of his
pupils. He was one of those geologists who embraced the whole of
geological science. He created the new stratigraphy of Russia. He
studied the geological systems in various regions of the country and
was the first to establish the regularity of the Earth’s crust movement.
His paleontological studies are of no less importance, especially those
on Paleozoic ammonoids. He also took an interest in deposits of useful
minerals and gave a classification of volcanic rocks. He advanced the
view that petroleum deposits existed in Russia, which was confirmed
later. He studied some ore and platinum deposits and may be justly
considered the founder of practical geology of the Urals.

He was the first Russian scientist who introduced microscope in
the study of petrography slides. Karpinsky was a prominent scientist,
an excellent man and citizen. He was one of the best lecturers at the
Mining Institute in his time. He was also one of the greatest Russian
scientists who later became the first elected President of the Academy
of Sciences of the USSR. Students were attracted to him not only
because he was a great scientist but also because of his charming
personality and gentle manner. Every geologist and every geology
student knows very well Karpinsky’s most significant work An
Outline of the Physical and Geographical Conditions in European
Russia in Past Geological Periods.
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Notes:
to lay the foundation — 3amoxuts GyHIaMEHT (OCHOBBHI)
to be made up of — cocTosTh U3
was the first to establish — mepBbIM ycTaHOBUIT
to take an interest in — HHTEPECOBATHCS
may be considered — MoxeT cuHMTaThCs (COUETAHUE MOJAIBLHOTO
rJ1aroJia ¢ NacCUBHON (OpMOI MHPUHUTHBA)

A e

Text 2
Minerals

A detailed study of the earth’s crust begins with the minerals.

The majority of the materials known to man are in a crystalline
state and only a small number is in an amorphous state. The difference
between the crystalline and amorphous state is that when elements are
in a crystalline state the molecules, atoms or ions of each are arranged
in a definite order and form a spatial lattice, while in the latter state
there is no regular arrangement of particles. The difference in the
internal structure of crystalline and amorphous bodies accounts for the
difference in their physical properties.

When minerals solidify and grow they usually form symmetrical
shapes known as crystals. The planes that form the outside of the
crystals are known as faces. Every crystal forms one of six groups of
shapes called systems. Each crystal system is different because the
arrangement of atoms and ions within the crystal is different. Thus, the
sodium and chlorine ions in halite form cubes and therefore the
mineral crystallizes in cubes.

Each crystal has one vertical axis and two or three horizontal
axes, which extend through the center of the crystal. In each crystal
system the length of the axes and the angle of intersection are
different.

There are different methods for identifying minerals based on a
study of their optical and chemical properties, chemical composition,
and so on. Minerals can be identified through X-ray diffraction,
spectrographic and thermal analyses. But when conducting geological
exploration in the field a geologist should be able to identify the
principal minerals with a naked eye. To do this the following physical
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properties are of great help: colour, luster, transparency, fracture,
cleavage, hardness, and specific gravity. These properties are closely
associated with the internal structure of minerals, with the texture of
their crystalline lattice.

(https://en.wikipedia.org/wiki/Mining_engineering)

Text 3
Drilling Technologies

Almost all mineral exploration involves drilling to discover
what is below the surface. No significant changes in mineral drilling
technology or techniques have been made for more than three decades
(NRC, 1994b). This contrasts sharply with spectacular advances in
drilling technologies, including highly directional drilling, horizontal
drilling, and a wide range of drilling tools for the in-situ measurement
of rock properties, for the petroleum and geothermal sectors. Mineral
exploration involves both percussion and rotary drilling that produce
rock chips and intact samples of core. The diameter of mineral
exploration drill holes (called slimholes) is generally much smaller
than the diameter of either petroleum or geothermal wells. Therefore,
many of the down-hole tools used for drilling in the petroleum and
geothermal fields are too large to be used in the mineral exploration
slimholes. The need for miniaturization of existing drilling equipment
is growing not only in the mineral industry but also for NASA to
investigate drilling on Mars. The development of guided microdrill
systems for the shallow depths of many mineral exploration projects
will be challenging.

Drilling generally represents the largest single cost associated
with mineral exploration and the delineation of an ore deposit once it
has been discovered. Hundreds of drill holes may be required to define
the boundaries and evaluate the quality of an orebody. Decreasing the
number of drill holes, increasing the drilling rate, or reducing the
energy requirements for drilling would have a substantial impact on
mineral exploration and development costs. In many situations
directional drilling could significantly reduce the number of drill holes
required to discover a resource in the ground. Novel drilling
technologies, such as down-hole hammers, turbodrills, in-hole drilling
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motors, and jet drilling systems, have the potential to increase the
drilling rate. Novel technologies, together with more efficient rock
bits, could also reduce energy requirements for drilling.

Down-hole logging is a standard technique in petroleum
exploration. However, it is rarely used in mineral exploration.
Standard petroleum well-logging techniques include gamma-ray
surveys (to distinguish different rock types based on natural
radioactivity), spontaneous potential (to determine the location of
shales and zones with saline groundwater), mechanical caliper and
dipmeter test (to determine dip and structure of the rock mass
penetrated), and a variety of other geophysical tests (resistivity,
induction, density, and neutron activation). These tests determine the
physical properties of the drilled rock mass and differentiate rock
types. Typically, the minerals industry has obtained some of this
information by taking samples of rock (either drill chips or drill cores)
for analysis. The development of down-hole analytical devices, such
as spectrometers, would make it possible to conduct in-situ, real-time
analyses of trace elements in the rock mass that could dramatically
shorten the time required to determine if a drill hole had “hit” or not.
Miniaturization will be necessary for existing down-hole technologies
to be used in slimholes.

Drilling and access for drilling generally represent the most
invasive aspect of mineral exploration. The environmental impacts of
exploration activities could be significantly reduced by the
development of drilling technologies that would minimize the
footprint of these activities on the ground, such as the miniturization of
drilling rigs, the ability to test larger areas from each drill site, and
better initial targeting to minimize the number of holes.

(https://www.nap.edu/read/10318/chapter/5#28)
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Text 4
Underground Mining

Underground mining is used when the deposit is too deep for
surface mining or there is a restriction on the use of the surface land.
The deposit is accessed from the surface by vertical shafts, horizontal
adits, or inclines. The deposit itself is developed by criss-crossing
openings (called levels, cross-cuts, raises, etc.) in the orebody, not
only to create blocks of ore to be extracted according to a scheme but
also to provide for human access, the transport of ore and waste, and
adequate ventilation. The drilling, blasting, loading, and transporting
of ore from active working areas (faces) are carried out according to a
mining plan. If the deposit is soft, such as coal, potash, or salt,
mechanical means can be used to cut and load the deposit, thereby
eliminating the need for drilling and blasting. In hard-rock mines
carefully planned drilling into the ore and blasting with dynamite or
ammonium-nitrate explosives are common. Underground metal-
mining methods may be unsupported, supported, and caving methods,
and there are numerous variations of each. Open stopes, room-and-
pillar, and sublevel stoping methods are the most common
unsupported methods; cut-and-fill stoping when the fill is often waste
from the mine and mill tailings is the most common method of
supported underground mining. Because of the high costs associated
with supported and unsupported mining methods, open stoping with
caving methods is used whenever feasible.

Underground coal mining today is basically done by two
methods: room-and-pillar mining with continuous miners, and
longwall mining with shearers. The former is essential for developing
large blocks of coal for longwall extraction.

The production and productivity of individual, continuous, and
longwall production units have increased consistently over the years.
In the last two decades longwall mining in the U.S. coal industry has
increased from less than 10 percent to nearly 50 percent of the
underground tonnage (Fiscor, 1999; NMA, 1999). Currently, about 60
longwall faces produce about 180 million tons of coal per year.
However, the production rate depends on the width of the face, the
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thickness of the seam, and the system for removing the coal from the
face.
In longwall mining, operations are concentrated along face from
250 meters to 350 meters wide. The height of extraction is usually the
thickness of the coal seam. The length of the longwall block is about
3,000 meters to 5,000 meters. In a 3 meter thick coal seam the amount
of coal in place in a block is six to seven million tons. The basic
equipment is a shearer (a cutting machine) mounted on a steel
conveyor that moves it along the face (Figure 3-7). The conveyor
discharges the coal onto a conveyor belt for transport out of the mine.
The longwall face crew, the shearer, and the face conveyor are under a
continuous canopy of steel created by supports called shields. The
shields, face conveyor, and shearer are connected to each other and
move in a programmed sequence so that the longwall face is always
supported as the shearer continuously cuts the coal in slices about 1
meter thick. The shearer is much like a cheese slicer running back and
forth across a block of cheese. Modern longwalls are very capital
intensive (the equipment alone costs more than $25 million), highly
instrumented and automated, employ fewer than six workers at the
face, and produce more than 10,000 tons per shift (more than 5 million
tons per year).
(https://www.nap.edu/read/10318/chapter/5#28)
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Text S
Improved Machine Performance

Mining depends heavily on mechanical, motor-driven
machinery for almost every aspect of the process, from initial
extraction to transport to processing. Improving the performance of
machinery (thus reducing down time), increasing the efficiency of
operation, and lowering maintenance costs would greatly increase
productivity. The development and application of better maintenance
strategies and more advanced automation methods are two means of
improving machine performance.

In recent years new concepts of providing maintenance for large
fleets of vehicles, especially vehicles in remote or difficult-to-access
areas, have emerged primarily as a result of research sponsored by the
U.S. Department of Defense (DOD) and equipment manufacturers.
Mining operations are also often conducted in remote locations where
access to spare parts and large maintenance facilities may be difficult.
Current research has focused on the development of sensor systems
that can be incorporated into large vehicles and heavy machinery to
monitor continuously the “state of the health” of the vehicle. When
problems are detected, the vehicle monitoring system can transmit data
directly to a monitoring station at a large repair facility where the
problem can be diagnosed, and repair packages can be prepared and
shipped to the field before the equipment actually fails. Additional
research into sensors, software, and communications could focus on
adapting this concept to a variety of mining situations. Leveraging
ongoing DOD programs could have substantial payoffs in terms of
reduced down time, reduced volume of spare parts stored on site, and
lower repair costs.

Better automation and control systems for mining equipment
could also lead to large gains in productivity. Some equipment
manufacturers are already incorporating human-assisted control
systems in newer equipment, and improvements in man-machine
interfaces are being made. Additional research should focus on
alternatives, however, such as more autonomous vehicles that have
both sensor capability and sufficient processing power to accomplish
fairly complex tasks without human intervention. Tasks include
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haulage and mining in areas that are too dangerous for human miners.
Semiautonomous control methods should also be explored, such as
“fly-by-wire” systems in which the operator’s actions do not directly
control the vehicle but give directions to a computer, which then
decides how to accomplish the action. A good example of this
technology is currently being used in large construction cranes; the
motion of the crane to move a load from one location to another is
controlled by the operator through a computer, which controls the rate
of movement of the crane in such a way as to minimize the swing of
the load. This technology has considerably improved safety, speeded
up cycle time, and enhanced energy conservation in the motion of the
crane.

(https://www.nap.edu/read/103 18/chapter/5#28)

Text 6
Surface Mining

Surface mining is a generic term describing several methods of
mining mineral deposits from the surface, which entails removing the
vegetation, top soil, and rock (called overburden materials) above the
mineral deposit, removing the deposit, and reclaiming the affected
land for postmining land use. The most important factors determining
whether surface mining can be done today are economic and technical
— the price for the product, the cost of production, the quality and
quantity of the deposit, the volume of overburden to be removed per
ton of the deposit, and the feasibility of reclamation. The practice of
surface mining is quite complex and can involve all or several of the
following steps: site preparation, overburden drilling and blasting,
loading and hauling overburden (waste), drilling and blasting the
deposit, loading and hauling the ore, and reclaiming the site.

Surface mining methods can be broadly classified as open-pit
mining, which includes quarrying, strip mining, contour mining,
dredging, and hydraulic mining. Topography and the physical
characteristics of the deposit strongly influence the choice of method.
In open-pit mining waste is transported to a disposal site, and the ore is
transported to a downstream processing site. This method commonly
involves a sequence of benches from the surface to the deposit. As the
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open pit goes deeper into the ground, all of the benches above are
extended outward. In appearance, an open-pit excavation resembles an
inverted pyramid with its tip in the Earth (Figure 3-3). Large open-pit
copper mines can produce up to a million tons of waste and ore per
day and can be mined at that rate for decades. Quarrying is similar to
open-pit mining except the term is commonly applied to the extraction
of dimension stone and aggregates. Fewer benches are required in
quarrying than in open-pit metal mining (Figure 3-4); in quarrying,
most of the material extracted is marketable. In area-strip mining a
trench is dug through the overburden to expose the deposit, which is
then mined. The trench is then widened by removing the overburden
from a parallel adjoining cut and placing it in the previous opening
where the deposit has been removed. This method is commonly used
in places where the topography and the deposit are generally flat.
Reclamation is generally concurrent with mining.

Strip mining is commonly used for mining coal seams and
phosphate beds. In hilly terrain the mining of the overburden and the
deposit (usually a coal seam) follows the contour around the hill and
into the hillside up to the economic limits; hence it is called contour
mining. In dredging, a suction device (an agitator and a slurry pump)
or other mechanical devices are mounted on a floating barge to dig
sand, gravel, or other unconsolidated materials under the water and
transport them to land. As the material in a location is exhausted, the
dredge moves forward, often constructing and carrying its own lake
with it to new ground. Hydraulic mining uses water power to fracture
and transport a bench of Earth or gravel for further processing.
Hydraulic mining is used for placer deposits of gold, tin, and other
metals.

Surface mining equipment is similar to construction equipment
(e.g., scrapers, bulldozers, drills, shovels, front-end loaders, trucks,
cranes, draglines). Surface mining today is characterized by very large
equipment (e.g., trucks that can haul more than 300 tons of rock,
loading shovels with buckets greater than 36 cubic meters, draglines
with buckets greater than 120 cubic meters), and modern technology
for planning, designing, monitoring, and controlling operations.
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(https://www.nap.edu/read/10318/chapter/5#28)

Text 7
Weathering Processes

Weathering is the process that changes solid rock into
sediments. With weathering, rock is disintegrated into smaller pieces.
Once these sediments are separated from the rocks, erosion is the
process that moves the sediments away from its original position. The
four forces of erosion are water, wind, glaciers, and gravity. Water is
responsible for most erosion. Water can move most sizes of sediments,
depending on the strength of the force. Wind moves sand-sized and
smaller pieces of rock through the air. Glaciers move all sizes of
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sediments, from extremely large boulders to the tiniest fragments.
Gravity moves broken pieces of rock, large or small, down slope.
These forces of erosion will be covered later. While plate tectonics
forces work to build huge mountains and other landscapes, the forces
of weathering and mass wasting gradually wear those rocks and
landscapes away, called denudation. Together with erosion, tall
mountains turn into hills and even plains. The Appalachian Mountains
along the east coast of North America were once as tall as the
Himalayas.

No human being can watch for millions of years as mountains
are built, nor can anyone watch as those same mountains gradually are
worn away. But imagine a new sidewalk or road. The new road is
smooth and even. Over hundreds of years, it will completely
disappear, but what happens over one year? What changes would you
see? What forces of weathering wear down that road, or rocks or
mountains over time?

Mechanical Weathering

Mechanical weathering, also called physical weathering, breaks
rock into smaller pieces. These smaller pieces are just like the bigger
rock, just smaller. That means the rock has changed physically without
changing its composition. The smaller pieces have the same minerals,
in just the same proportions as the original rock. There are many ways
that rocks can be broken apart into smaller pieces. Ice wedging, also
called freeze-thaw weathering, is the main form of mechanical
weathering in any climate that regularly cycles above and below the
freezing point. Ice wedging works quickly, breaking apart rocks in
areas with temperatures that cycle above and below freezing in the day
and night, and also that cycle above and below freezing with the
seasons. Ice wedging breaks apart so much rock that large piles of
broken rock are seen at the base of a hillside called talus. Ice wedging
is common in Earth’s polar regions and mid latitudes, and also at
higher elevations, such as in the mountains. Abrasionis another form
of mechanical weathering. In abrasion, one rock bumps against
another rock.

Gravity causes abrasion as a rock tumbles down a mountainside
or cliff.
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Moving water causes abrasion as particles in the water collide
and bump against one another.

Strong winds carrying pieces of sand can sandblast surfaces.

Ice in glaciers carries many bits and pieces of rock. Rocks
embedded at the bottom of the glacier scrape against the rocks below.

Abrasion makes rocks with sharp or jagged edges smooth and
round. If you have ever collected beach glass or cobbles from a
stream, you have witnessed the work of abrasion.

Now that you know what mechanical weathering is, can you
think of other ways it could happen? Plants and animals can do the
work of mechanical weathering. This could happen slowly as a plant’s
roots grow into a crack or fracture in rock and gradually grow larger,
wedging open the crack. Burrowing animals can also break apart rock
as they dig for food or to make living spaces for themselves.

Mechanical weathering increases the rate of chemical
weathering. As rock breaks into smaller pieces, the surface area of the
pieces increases. With more surfaces exposed, there are more surfaces
on which chemical weathering can occur.

Chemical Weathering

Chemical weathering is the other important type of weathering.
Chemical weathering is different from mechanical weathering because
the rock changes, not just in size of pieces, but in composition. That is,
one type of mineral changes into a different mineral. Chemical
weathering works through chemical reactions that cause changes in the
minerals. Most minerals form at high pressure or high temperatures
deep in the crust, or sometimes in the mantle. When these rocks reach
the Earth’s surface, they are now at very low temperatures and
pressures. This is a very different environment from the one in which
they formed and the minerals are no longer stable. In chemical
weathering, minerals that were stable inside the crust must change to
minerals that are stable at Earth’s surface. Remember that the most
common minerals in Earth’s crust are the silicate minerals. Many
silicate minerals form in igneous or metamorphic rocks deep within
the earth. The minerals that form at the highest temperatures and
pressures are the least stable at the surface. Clay is stable at the surface
and chemical weathering converts many minerals to clay. There are
many types of chemical weathering because there are many agents of
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chemical weathering. Water is the most important agent of chemical

weathering. Two other important agents of chemical weathering are

carbon dioxide and oxygen.
(https://courses.lumenlearning.com/geophysical/chapter/weathering-processes/)

Text 8
In-Situ Mining

In-situ mining is the “removal of the valuable components of a
mineral deposit without physical extraction of the rock” (Bates and
Jackson, 1987). In-situ leaching is a type of in-situ mining in which
metals or minerals are leached from rocks by aqueous solutions, a
hydrometallurgical process (American Geological Institute, 1997). In-
situ leaching has been successfully used to extract uranium from
permeable sandstones in Texas, Wyoming, and Nebraska, and in-situ
leaching of copper has been successfully demonstrated in underground
copper mines in Arizona, where prior mining has created sufficient
permeability for leaching solutions (lixiviants) to contact ore minerals
(Bartlett, 1992, 1998; Coyne and Hiskey, 1989; Schlitt and Hiskey,
1981; Schlitt and Shock, 1979). As used in this report the term in-situ
mining includes variations that involve some physical extraction.

In-situ leaching involves the injection of a lixiviant, such as
bicarbonate-rich, oxidizing water (with added gaseous oxygen or
hydrogen peroxide) in the case of uranium, into the ground to dissolve
the metal. The metal is then recovered from the solution pumped to
surface-treatment facilities. In-situ leaching technologies are based on
geology, geochemistry, solution chemistry, process engineering,
chemical engineering, hydrology, rock mechanics and rubblization,
and petroleum engineering (Wadsworth, 1983).

Related extraction techniques, herein lumped into the broad
category of in-situ mining, include: (1) extraction of water-soluble
salts (e.g., halite mined to produce caverns in salt domes in Gulf Coast
states); (2) brine extraction (pumping of brines to the surface to
remove valuable, naturally dissolved materials, such as lithium in
Clayton Valley, Nevada, and zinc from geothermal brines in the Salton
Sea in California); (3) sulfur extraction using the Frasch process
(wherein hot, high-pressure water is injected to melt sulfur, which is
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then pumped to the surface, as in west Texas and off-shore Louisiana);
(4) bore-hole mining (whereby material is removed by breaking rocks
with water jets or other techniques and pumping a slurry of water and
broken rock to the surface, an experimental process that was tested on
phosphate rock in Florida, uranium-rich sandstones in Wyoming, and
bituminous sands in California); and (5) in-situ gasification of coal and
in-situ retorting of oil shale (described in the previous section on
mining).

In-situ leaching has many environmental advantages over
conventional mining because it generates less waste material and
causes less surface disturbance (no mill tailings, overburden removal,
or waste-rock piles). The major environmental concern is postmining
water quality. For example, in the case of uranium, concentrations of
uranium and its associated radioactive daughter products and, in some
cases, potentially toxic elements, such as arsenic and selenium, could
be elevated.

(https://www.nap.edu/read/103 18/chapter/5#37)

Text 9
Mining Machine

Within the mining operations, the activity of management and
management of machinery for minerals, affects the cost of operation in
general, mainly due to the large amount and variability of resources
involved in it.

Open pit mining is an industrial activity that involves the
removal of large quantities of soil and subsoil, which is then processed
to extract the mineral. This mineral may be present in very low
concentrations, in relation to the amount of material removed.

Dragline excavator

It is a large excavation machine, so they build it in the place
where it will be used, in mining and in civil engineering to move large
amounts of material. It is especially useful in places flooded for
example for the construction of ports. Its weight easily exceeds 2,000
tons to reach in some cases at 13,000 tons.

The dragline is formed by the following parts:
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— The main structure, in the form of a box, which has rotary
movement. Here resides the engine, diesel or electric, and the
cockpit.

— The mobile arm or mast that supports the loader.

— The loader that is held vertically to the main arm and horizontally
to the main structure through cables and ropes

— Cables, ropes and chains that allow the maneuvering of the
excavation process.

— It has metal feet because the wheels or caterpillars of the tanks will
sink.

Excavator shovel

Excavator shovel or mechanical shovel is a self-propelled
machine, on tires or tracks, with a structure capable of rotating at least
360 ° (in one direction and in another, and without interruption) that
excavates land, or load, lift, rotate and unloads materials by the action
of the spoon, fixed to a set formed by boom and arm or rocker arm,
without the supporting structure or chassis moving.
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Bucket wheel excavator

It is a continuous production machine in which the functions of
starting, loading and transport, within it are separated, the first two
being made by the impeller and the last by a system of conveyor belts.

It can excavate 240,000 tons of coal or 240,000 cubic meters of
wastewater per day, the equivalent of a 30-meter-deep soccer field.
The coal produced in a day filled 2,400 coal cars.
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Wheel tractor scrapers

This machine is for transporting earth from one direction to
another where it can be seen in the image is not to transport a large
amount of land is to carry the specific where it is released by the earth
when moving.

Mining Truck

The trucks have been specializing and adopting a series of
characteristics of the work to which they are destined in the mines are
responsible for transporting the ore and sterile to the dump. In the
majority the structure is integrated by a supporting chassis, generally a
structural frame, a cabin and a structure to transport the load.

Underground Mining equipment

Soft rock mines, such as coal, do not require the use of
explosives for extraction. These rocks can be cut with the tools
provided by modern technology. Soft rocks are also salt, potash,
bauxite.

In hard rock mines, extraction is carried out by drilling and
blasting. First holes are made with compressed air or hydraulic drills.
Then holes are inserted into the holes and an explosion is caused to
fracture the rock. The blasted rock is loaded into steeply inclined
galleries, through which the rock falls into an access shaft. It is loaded
into containers called ladles and removed from the mine.
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Mining drill
Its technical name is jumbo drilling which the main function of
this machine is the drilling of work fronts to subsequently perform the
corresponding trimming. This equipment is very effective and reliable
which it’s working time is much lower than how it was done in the
past, which is why it is of great help for bigger and safer productivity.
Underground Loader
The image clearly represents the work of this team called scoop,
which is used once the blast has been made on the work front. The
work of this team consists of the removal of this material from the
forehead to a marine collection point or to emptying pits.
(https://www.gruasyaparejos.com/en/construction-equipment/mining-
equipment-names/)
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Jlekcuueckuii Munumym

abandoned workings — 3aKpbITBIE BEIPaOOTKH; CTapble BRIPAOOTKH
accelerator — KaTannu3aTop; yCKOPUTENb; aKCeIepaTop

access road/ramp — nmoxbe3nHas Jopora (K CTpoimionagKe)
accident — aBapus; HECUAaCTHBIN ClTydaii; KaTacTpoda

acidic mine drainage (amd) — KUCJIOTHBIH IIAXTHBIH BOTOOTIHB
agent — neiicTByomas cuia; GakTop; BEIIECTBO; PEaKTHB

alloy — crias

angle — yrou

anthracitecoal — aHTpaUTOBBII yroip; OecryiaMeHHBIN YTOlb
ash — 301a; HEOpPraHNYECKUE OCTATKH MOCIIE CrOPaHUs yIJIs;
TeTe; 30JIbHOCTh

auger — IHEKO-OypHIIbHAS MalHa (U1 BEIEMKH YTJIs1); CBEPIIO
backfill — 3ackinka; 3aCBIIOYHBINA MaTepHal

bank — 3anexsb (pyabl, YIIisi B OTKPBITBIX pa3pa0doTKax); IJIacT;
YCTYIT, BEpXHsIs MPUEMHAS TUTOIIAIKa (CTBOJIA IIIAXTHI)

bed — crmoii; mmact

bench — ycTyn kapbepa; cTyneH4arasi BBIeMKa

blasting — B3pbIBHBIC Pa0OTHI; B3pHIBAHHE

bituminous coal — }KUPHBIH YTroJib; KAMEHHBIN YTOJIb

blasting agent — B3pbsIBUaTHIi MaTepHal

block — 11e51MK; BEIEMOYHBIH y4aCcTOK

boom-type excavator — 3KCKaBaTOp CO CTPEJIO

borehole mining — ckBaxxMHHAS JOOBIYA C TOBEPXHOCTH
bottom — mogorBa BeIPaOOTKH; 3a00¥ CKBaOKUHBI

boring head — OypoBas royioBka; OypoBOil CHapsiI; BpalaTelib
breaker — (kamue) npoOmIKa

breast and pillar — kamepHO-CTO0O0Bas CEicTEMa BBIEMKH
briquette — mpeccoBaHHBIN YTroyb

broken rock — orouras nmopoaa, u3mMensUeHHAs MOPOAA

bucket — koBm

cable drill — kanaTHsI Oyp

capacity — MakCUMaJlbHas MPOU3BOIUTEIBHOCTD; MOIIHOCTh
charge — 3apsauTh; Harpy3UTH

cherry picker — aBTOKpaH ¢ THIPaBINYECKUM yTIPABICHUEM, arll
(aBTOTMAPOTIOTHEMHHK)
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60

clean up — 3auninath (3a00#i); U3BJIEKATh (MCKOIIAEMOE)

closure — mpekparieHne; 3aKpbITHE; 3aBEpPIICHIE

coal liquefaction — okmkeHHE YTJIs C TOTyYEHUEM KUIKOTO
TOIIJIMBA; OKMKEHHE YTIIs (TIporece nepepaboTKH YTIIs C LENbIo
MOJYYEHUS JKUJIKHX YTIIEBOIOPOJIOB)

coal tar — KaMEHHOYTOJIbHAsI CMOJIa; OUTYyM

coal-based power plant — snexTpoctanuus, paboTaromas Ha yrie
coke — otnoxenue yriaepona; TBEPABIA OUTYM

combustion — rOpeHHUE; COMIKECHUE

competence — KperocTh; YCTOWYUBOCTH (ITOPOJIBI)

concentrating, concentration — KOHLUEHTpaLust; odorarieHue (pyzbl)
consolidated rock — moTHas/ YIUIOTHEHHAS/ CIIeKAaBIIAsICS TOPHAST
nopozaa

crosssection — rmornepeyvHsIi pa3pes

crush, crushing, crushed — apoOuTs, TpodIIeHUE, pa3apOOICHHBIH;
M3MEJIbYEHHBIN

crusher rock dust — kaMeHHast MeNIOYb, SBISIOMIASCS OTXOIOM
KaMHEeJIPOOJIeHNS; TOPOIHAS TBUIb MPH IPOOIEHUH

culm dumps — oTBan (KaMEHHOYTOJIHHOIN MEJIOYN)

cutterhead — MeXaHIMYECKUI PHIXJINTEIb

cutting head — pexxymas rooBka (KOJIOHKOBOTO JI0JIOTA)

debris — mycras nmopoja; HaHOCHAsE IOPOAA, IOKPHIBAIOIIAS
MECTOPOXKICHHUE; OOJIOMKH HOPO.T

deposit — 3a1e3Kb; MECTOPOXKIEHHUE; OTIOKHUBIIIEECS MUHEPAITHEHOE
BEIIECTBO

depth — riyOuHa; MOIIHOCTH TUIACTA

deslime — ouumare OT 1UTaMa, 00E31UIaMINBATh

detonation velocity — ckopocTh AeTOHaNH (B3pPBHIBYATHIX
BEIIECTB); CKOPOCTH JIETOHUPOBAHUsI (B3PHIBUATHIX BEIICCTB)
detonator, detonation wave — 1eTOHaTOp, B3pbIBHAs BOJHA
deslime — ounmiare OT 1UIAMa, 00E3IUIAMINBATh

dewatering — 00e3BOXHBaHHE

dig (dug, dug) (up) — KomaTh (BBIKAIBIBATE)

dimension — pa3mep; pa3MepHBI, COPTOBOIA; IITYIHBIH

dipper — koBII

disintegrate — n3MenpyaTh, pa3dUBaTh
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62
63
64

65

66

67
68
69

70
71
72

73

74
75
76

77
78
79
80
81
82
83
&4
&5

86

disposal — ynaneHue, yrunusanus, 00e3BpeKHBaHNIE,
3aXOpOHCHHE

ditch — kroBeT; TpaHIIes; KOTJIOBaH; BRIECMKA

drag-bit — pexyee 1010TO

dredge — npara; 3KCckaBaTOp; 3eMJIECOC; CYIHO C
3eMJIeuepHaIbHBIM yCTPOMCTBOM

dredging — BbleMKa IpyHTa; TPYHT, pa3pabaTeiBaeMblil Jparoii;
3emJiedeprnareabHble paOOTHI

dressing — o0oralieHne py/ibl; BBIpAaBHUBAHKUE I10IOIIBbI
BBIpaOOTKH

drift — ropu3oHTaNBHAA IOABEMHAS TOPHAs BEIPAOOTKA

drive — ropuzoHTaNbHAs BRIPA0OTKA; ITPEK; 3a0UBATh CBAH

dry blast hole — B3pbIBHAs CKBa)KHHA, LIIYp, HAIPABICHHBIN
CHH3Y BBEPX

dump truck — kapsepHBIi camocBa

edge coal — HAKJIOHHBIH YTONBHBIN TIACT

electrical wiring — ayekTpuueckas mpoBOJIKa; CUCTEMA
3JIEKTPOIPOBOIOB

excavate — KOIaTh; PbITh; BBIKAMBIBATh; OTKABIBATH;, BHIHUMATh
TPYHT; BEIHYTb TPYHT; PBITh KOTJIOBaH

exploratory excavation — pa3BeoYHast BEIeMKa (TPyHTA)
extinguishing of rock-fall — pa3bopka 3aBana

extract, extraction — H3BJI€KaTh; OUHUIIATH (YTOIb, Py/Iy) BEIEMKA
MHHEPAILHOTO CHIPBS

face — 3a0oit, naBa

face drilling — oOypuBanue 3a60s

fall — oOpymmBIIHiCS YyroONb, OTOUTHIN YTOJb; BEIBAJT, OOpyIIECHHIE
fan pipe — BeHTHIISAIIMOHHAS TpyOa

fan unit — BEHTWIALIMOHHAS YCTaHOBKA

field studies — axcriequITIOHHBIE PAOOTHI

firedamp — meTaHOBO3AyIIIHASI CMECh, METAH

flat-dipping bed — ropr30HTaNbHO 3aJ€TAIONIU MTACT

fluidized bed combustion — cxxuranue yris B CeBI00KHKCHHOM
cioe

grindingstand — Tounsno
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87 grouting — meMeHTaNMs TPEIIUHBI; 3aJTUBKA PACTBOPOM
(TIeMEHTHBIM); KOHCOJIHIAITNS TPpyHTA (IOPOJIBI); YKPETUICHNE
(moponibl)

88 hammer — Ouno (apobuinkm); 60EK; nopiieHs (OypHILHOTO
MOJIOTKA)

89 handling — BeITpy3Ka; T0CTaBKa; 1M01a4a; TOTPy3Ka; pa3rpy3ka

90 haul road — xapbepHas 1opora; OTKaTOYHBIH MyTh

91 heap — orBan

92 heavy machinery — Tshkénasi TEXHHKA

93 highwall — oTkoc (ycTymna yroisHOro paspesa)

94 hole — ckBaxxuHa; wmyp; cOoika

95 hopper — 3acbiiHas BOPOHKa, 3arpy304Hasi BOpOHKa; OyHKeED;
KOHTEHEp

96 hydraulic excavator — 3emiecoc (U THIPABINIECKON BRIEMKH
TPYHTA); THAPABINYECKUAH SKCKaBaTOP

97 hydraulicking — rugpomoObIya

98 in a single pass — 3a oJfuH 3ax0]1

99 in-situ — B peasbHBIX MOJIEBBIX YCIOBHUIX

100 install, installation — yctanaBiIMBaTh HHXCHEPHOE 00OPYAOBAHHE
3/1aHUST; KOHCTPYKIIHS, MOHTaX

101 jackhammer drill — OypuBbHBI MOJIIOTOK; THEBMATHIECKHAN
PY4HOI MOJIOT

102 jack shaft — cnenoii cTBon

103 lab tested — ucmpITaHHBIHA B 1a00paTOPHBIX YCIOBHUSIX

104 landfill — 3axansiBaHre Mycopa; CBaJKa Mycopa

105 landform — popma penbeda; 3nemMeHT nanamadra

106 load and carry operations — mogsEMHO-TPAHCTIOPTHBIE PAOOTHI

107 load-haul-dump machine — morpy304Ho-/10cTaBOYHAST MaIlIHA

108 maintain — 00CITyKUTh; IeP:KaTh; MOJICPKUBATE (HAIID.
TIPOIIECC); COMEPKATh (MTOAAEPKUBATH B ONPEAeIEHHOM
COCTOSTHHIH); COXPAHSATH (YXaXXUBATh); YKCIUTYyaTHPOBATh
(moxnepxuBaTh B paboyeM COCTOSTHIH)

109 manually — Bpy4Hy0

110 massive rock — maccus

111 matrix — MaTeprHCKast WM MAaTOYHAs MMOPO/IA; KHUIIbHAS TIOPOa

112 mill — ropHas MenpHULA; CKAT AJIsl PyIbI

113 mine dumps — oTBai (B 0o13eMHOM BEIPaOOTKE)
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114 mine reclamation — BocCTaHOBJCHHE PYIHHUKA; PEKYJIbTUBAIUS
TOPHBIX BEIPAOOTOK

115 mine site — maxT y4acTok; MECTO pa3paboTKu

116 mined-out — BEIpaOOTaHHBIN

117 miner — ropHsIK; rTOpHOpaOOUMi; maTép

118 mineral resources — MUHEPaJIbHO-ChIPEBBIE PECYPCHI; HEapa
(MecTOpOXKIeHHS TOJIE3HBIX HCKONIAEMBIX )

119 mineral values — BenuurHa (3HaYSHHE); COACPKAHUE KOMIIOHEHTA
B pyne

120 mining fleet — mapk MamuH 1 000pyIOBaHUS I TOPHBIX PaboOT

121 mining machine — ropHsIii KoMOaitH

122 mining operations — ropHbIe PabOTHI

123 mining techniques — MeTOIbI BEACHUS TOPHBIX pabOT

124 moisture — BIa>KHOCTb (IIOPOJIBI) BIATOCOACPIKAHHE;
BIIAarO€MKOCTh (MaTepHuaia)

125 negotiable — TOCTYIHBIN 1J1s1 BBIEMKH, JOOBIYH

126 non-ferrous ores — HeMETAITHYECKAE Py IbI

127 open cast mining — OTKpbITas pa3padorka (yriis)

128 open pit mining — OTKPHITbIE TOPHOPYAHBIE Pa3paboTKu

129 open-cast — pa3pe3; Kapbep; TOOBITEIH OTKPBITHIM CIIOCOOOM

130 opencast mining — OTKpBITEIE TOPHOPYAHBIE Pa3pabOTKU

131 open-cut mining — OTKpbITas pa3pabOTKa; OTKPHITHIH CIIOCO0
pa3paboTku

132 open-pit mining — OTKpBITasi TOpHas BEIPaOOTKA; pa3HOC;
OTKPBITBIN Kapbep

133 ore, ore body — pyaa pyIHOE TEJIO; MACCUBHOE MECTOPOIKICHHE

134 ore lode — pynHas >xuna

135 ore rock — pyaHas mopona

136 outcrop — BBIXOJ 3aJ1€KH HA TIOBEPXHOCTH

137 output — eMKOCTb; NPOU3BOAUTENIbHASI MOLTHOCTh

138 overburden (waste, spoil) — HaHOC (TTOKpBIBatOIIAs TTIOPOAA);
MOKPBIBAIOIINE TIOPO/IBL; MOPOABI BCKPBILIH; BCKPHIIIA

139 overlying layer — BeImenexaniuii coit; NepeKPHIBAOIIUHN CIIOH

140 packwall — 6yToBas kiaaka; 3aKiaka; MOPOIHAS CTEHKA

141 panel — 1) yuacTok, BEIeMOYHOE T0JI€ 2) KPYTHBIN IEeTHK (YIiis)

142 picked rock — oToOpanHas moposaa

143 pile — HaBasr TOPOABI; OTBAI

60



144 pillar — nenuk; npeaoXpaHUTEIbHBIN HETHK

145 placer — npuUCK; POCCHIITb

146 probable reserves — BO3MOXKHbIE (HCKONIAEMOT0); BEPOSTHBIE
3aIacsl

147 probe drilling — pa3BegouyHoe OypeHue; IpoOHOE OypeHue

148 processing facilities — mepepabaThIBaOIIUE COOPYIKSHHS

149 production — BeipaboTka; 0ObIYa

150 production drilling — npombItieHHOE OypeHUe;
JKCIUTyaTallMOHHOE OypeHne

151 production rate — 00bEM 100BIYM; HOpMA BEIPAOOTKH

152 prospecting drift — pa3BegouHas ropu3oHTaNbHAs BEIPaOOTKa

153 proved reserves — Joka3aHHBIN WK ISHCTBUTEIBHBIN 3a11ac
MOJIE3HOT0 HCKOIAEMOTO

154 pumping appliance — BonooTanBHOE 000pyJOBaHHUE

155 pumping of coal — ruapoTpaHCcnOPT yriis

156 quarry — kapbep (CTPOUTENBHBIX MaTEPHAIIOB)

157 quarry boundaries — rpanuIbl pa3zpe3a/kapbepa

158 quarry face — moBepxHOCTh paboyero; 3a00i MPH OTKPBITHIX
TOPHBIX paboTax

159 quarry floor — 7HO Kapbepa; IMOAOIIBa Kaphepa

160 quarry operator — kommanus (pa3padaTbIBaroIast
MECTOPOXKACHUE), TOOBIBAIOIIAS KOMITAHUS

161 quarrying — kapbepHas BeleMKa

162 rank of coal — mapka yrms

163 reclamation — BoccTaHOBJIEHHUE TUIOAOPOIUS 3EMITH

164 recover — u3BIeKaTh

165 restoration — peKyIbTHBAIHSA (3EMEID)

166 reverse circulation drill rig — craHOK BpamiareiapHOTO OypeHus

167 rock dumps — mopoaHbIit 0TBaJ (Kapbepa)

168 rock formation — ropHbIe TOPOIBL; TOPOAHAS (HOPMAIHS; CBUTA
(niopox)

169 rockfall — BeiBan nmopoasl; oOpyIIeHue MOpobI

170 roofing — nepexpeITHE; KPOBIIS BHIPAOOTKU

171 rotary drill — GypunpHas MamnHa BpaaTeIbHOTO ASHCTBUS;
BpallaTenbHbIi Oyp; Bpamaromuiics nepdopatop

172 rotating drum — Bpamatoniuii bapadan
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173 screening — uiIbTpaIs; MPOCEUBAHUE; YIaBINBaHHUE,
COPTHPOBKA

174 scrub scrubber — ounIIaTh; YHUUYTOXKATh; H30aBIATHCS MOKPBIH
MBIICYIOBUTENb; MOKPBIH ra3004NCTHTEINb; TIOTTIOTUTENbHAS
OanrHs (B MPOU3BOJICTBE KOKCA)

175 shaft — ctBoN mIaxThI

176 shearer — ouncTHOI1 KoMOaiiH; BpyOOBask MalIMHA JUIS
BEPTUKAIBHOM 3apyOKH

177 shelf life — cpok xpanenus

178 shovel — MexaHudeckas jonaTa; COBKOBas JIONaTa;
OJIHOKOBIIOBBIA  3KCKaBaTOpP; CKPEOKOBBIN pa3rpy3uuK; KOBII
IKCKaBaTOPa; MeX JIONaTa

179 shovel operator — s5KCKaBaTOPIIKK

180 slope — oTkoC ycTyna (Ha OTKPBITBIX paboTax)

181 soil mechanics — MexaHuKa rpyHTa

182 spoil — 1) orBan (rpyHTa) 2) yroib, CMEMAHHBINA C TOPOIOH

183 strength — conpoTtuBneHue (MaTeprana)

184 strip stripping — BCKpbIBaTh (BEPXHHI CIIOW TPYHTA);
pa3padaThiBaTh BCKPHIIIA; BCKPHIIIKA; BEIEMKa HYJIEBOTO CJIOSI
(Ha/T OTKaTOYHBIM IITPEKOM); BBIEMKA [IETTHKOB

185 strip mining — OTKpBITBIE TOPHBIE PabOTHI; pa3pabdOTKa OTKPHITHIM
crocooom

186 strip ratio — kK03 HUITUEHT BCKPHIIITH

187 subsurface mining — mog3eMHbIe TOPHBIE PAOOTHI

188 surface blasting — OypeHne B3pBIBHBIX CKBa)KHH Ha OTKPBITBIX
TOPHBIX pa3paboTKax

189 surface mining — OTKPBITHINA Kapbep

190 tailings — xBocTHI (TTycTas mopoja)

191 tailings impoundments — XBOCTOXpaHWIINIIIE HATTUBHOTO THIIA

192 tails — xBocTHI (TOPHO-000TATUT. IPEATIPUATHIA); XBOCTHI (ITyCTas
mopoia)

193 tractor-trailers — TpakTop ¢ IpHUIIETIOM

194 transmission line — mTuHUA Nepeayn; TPAHCMUCCHOHHAS TUHHS

195 void — mycToe mpocTpaHcTBO; MyCTONW KapMaH B TIOPO/IE; MyCTOTa
B I10pPOJIE

196 waste area — BEIpaOOTaHHOE POCTPAHCTBO
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197 waste disposal — cOop 0TX0/10B; YTHIIN3ALIUS OTXO0B
MPOU3BOJICTBA

198 water truck — BomoBo3Ka, aBTOLUCTEPHA AJIs1 OPOIICHHS
KapbepHBIX IOPOT; aBTOLUCTEPHA ISl OPOLICHHS

199 wire rope — Tpoc

200 yearly advance of face — ronoBoe npojBuranue 3a00s
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I'noccapuii
A

accelerator (n) — a foot pedal of a car that controls the speed.

adit (n) — a nearly horizontal passage from the surface into a
mine. adit level (n) — mine workings on a level with an adit.

adit portal (n) — a nearly horizontal passage from the surface by
which a mine

is entered and dewatered.

asset (n) — an advantage or resource.

B

base metals (n) — any of certain common metals, such as copper,
lead, zinc and tins as distinct from the precious metals, gold, silver and
platinum.

blaster (n) — a person who is responsible for placing and
detonating of explosives to demolish structures or to loosen, remove,

or displace earth, rock, or other materials.

bolter (n) — a person who operates machinery to install roof
support bolts in underground mine.

brattice builder (n) — a person who builds doors or ventilation
walls or partitions in underground passageways to control the proper
circulation of air through the passageways and to the working place.

breakdown (n) — a sudden failure in operation or effectiveness.

broken ore (n) — rock or mineral formations fragmented by
blasting with explosives.

bulk (n) — a distinct mass or portion of matter, especially a large one.
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bulldozer (n) — a powerful machine used for pushing heavy
objects, earth etc. out of the way when a level surface is needed.

C

cable bolt (n) — suited to stabilize rock surfaces, particularly to
withstand loads.

caution (n) — alertness and prudence in a hazardous situation;
care. commodity (n) — an article of trade or commerce, especially a
mineral. component (n) — a constituent element, as of a system.

concentrate (n) — the desired mineral that is left after impurities
have been removed from mined ore.

concentration (n) — the measure of the amount of a substance
contained in aliquid.

confined (n) — limited or restricted.

contamination (n) — smth. that is impure or unsuitable by
contact or mixture with unclean, bad materials, substances, etc.

continuous mining (n) — the method of rock extracting that
means equipment that constantly extracts coal (or other rocks) while it
loads it.

contract company (n) — a professional management consultancy
for companies seeking qualified individuals, methods and technology

to assist with strategic initiatives.

core sample (n) — a cylindrical section of a naturally medium
consistent enough to hold a layered structure.

crane (n) — a machine for lifting and moving heavy objects by
means of a very strong rope or wire fastened to a long movable arm.
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cumulative production (n) — a knowledge of what has been
produced is the understanding of current resources.

D

danger (n) — exposure or liability to injury, pain, harm or loss.
depletion (n) — the act of decreasing smth.

deposit (n) — an accumulation or layer of solid material, either
consolidated or unconsolidated, left or laid down by a natural process.

development mining (n) - work undertaken to open up coal
reserves as distinguished from the work of actual coal extraction.

raise (development) (n) — a shaft which joins two levels by
definition mined upwards.

differentiation (n) — chemical zonation caused by differences in
the densities of minerals.

dragline (n) — a large excavation machine used in surface
mining to remove overburden (layers of rock and soil) covering a coal
seam.

dragline mining (n) — one of surface mining methods which uses
draglines.

dragline operator (n) — a person who operates power-driven
crane equipment with dragline bucket to excavate or move sand, gravel,
mud, or other materials.

dredge (dredging) (v) — to bring to the surface of water using a
dredger.

dredge operator (n) — a person who operates power-driven
dredges to mine sand, gravel, or other materials from lakes, rivers, or
streams; and to excavate and maintain navigable channels in
waterways.

dump (n) — the mechanism for unloading, e.g. a car dump

(sometimes called tipple); or, the pile created by such unloading, e.g. a
waste dump (also called heap, pile, tip, spoil pike, etc.)
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E

economic (n) — extraction of the ore reserve has been
established or analytically demonstrated to be viable and justifiable
under reasonable investment assumptions.

electric power generation (n)-large-scale production of electric
power for industrial, residential and rural use.

engineering technician (E-technician) (n) — a person who has
relatively practical understanding of the general theoretical principles
of the specific branch of engineering in which they work.

environmental impact (n) — possible effect-positive or negative-
on the environment (surroundings), including natural, social and
economic aspects.

exploration (n) — the act or process of exploring.

explosive (n) — any rapidly combustive or expanding substance.
The energy released during this rapid combustion or expansion can be
used to break rock.

extraction (n) — the process of mining and removal of ore from a mine.

F

feasibility (n) — the determination as to whether the assigned
tasks could be accomplished by using available resources.

feature (n) — a prominent \ distinctive part (aspect) of a landscape.
ferroalloy metals (n) — any of various alloys of iron and one or
more other elements, such as manganese or silicon used as a raw

material in the production of steel.

fissionable metals (n) — capable of undergoing nuclear fission as
a result of any process.
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foul (air) (n) — containing or characterized by offensive matter
or material.

G

gangue (n) — unwanted material, minerals or rock, with which
ore minerals are usually intergrown; valueless and undesirable
material, such as quartz in small quantities, in an ore.

gold (n) — a soft, yellow, corrosion-resistant element, the most
malleable and ductile metal, occurring in veins and alluvial deposits

geologist (n) — one who studies the constitution, structure, and
history of the earth's crust, conducting research into the formation and
dissolution of rock layers, analyzing fossil and mineral content of
layers, and endeavoring to fix historical sequence of development by
relating characteristics to known geological influences (historical

geology).

grade (n) — a position in a scale of size, quality or intensity.

grain distribution (n) — classification of the relative size of the
particles composing a substance or pattern.

H

haulage (n) — horizontal transport of ore, coal, supplies, and
waste. The vertical transport of the same is called hoisting.

haulage drift (level) (n) — the arteries of a mine as they transport
the valuable minerals out of the mining zone.

hazard (n) — anything that has the potential to cause harm.
host rock (n) — rock which serves as a host for other rocks or
mineraldeposits.

hypogene (n) — formed or situated below the earth's surface.
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hypothetical resources (n) — undiscovered resources that are
similar to known ones and that may be reasonably expected to exist in
the same producing distribution of analogous geologic conditions.

I

incline (n) — any entry to a mine that is not vertical (shaft) or
horizontal (adit). Often incline is reserved for those entries that are too
steep for a belt conveyor (+17 degrees -18 degrees), in which case a
hoist and guide rails are employed.

incline (d) shaft (n) — secondary inclined opening, driven
upward to connect levels, sometimes on the dip of a deposit.

identified resources (n) — resources whose location, grade,
quality and quantity estimated from specific geologic evidence.

indicated resources (n) — quantity and grade and (or) quality are
computed from information used for measured resources.

industrial minerals (n) — any rock, mineral or other naturally
occurring substance of economic value, exclusive of metallic ores,
mineral fuels and gemstones.

inferred resources (n) — estimates are based on an assumed continuity
beyond measured resources, for which there is geologic evidence.

infrastructure (n) — the system or structures which are necessary
for the operation of a country or an organization.

intergrowth (n) — the growing together of crystals from two or
more minerals. invade (v) — intrude upon, encroach on.

investigation (n) — a searching inquiry for ascertaining facts;
detailed or careful examination.

iron (n) — silvery-white, lustrous, malleable ductile magnetic,
metallic element occurring abundantly in combined forms.
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L

label (n) — short word or phrase describing or indicating a
procedure, movement or action.

leaching (n) — separation a substance from material by passing
water through the material.

lead (n) — soft, malleable, ductile, bluish-white, dense metallic
element, extracted chiefly from galena.

life cycle (n) — a progression thoroughly a series of differing
stages of the development.

load-haul dump machine (n) — a machine allowing safely to
extract ore from dangerous zones.

loading station (pocket) (n) — transfer point at a shaft where bulk
material is loaded by bin, hopper, and chute into a skip.

longwall machine (n) — equipment (machine) with a plow or
rotation drum which goes back and forth across a face of coal.

longwall mining (n) employs rotation drum, which is pulled
mechanically back and forth across a face of coal. The loosened coal
falls onto a conveyor for removal from the mine.

M

marginal reserves (n) — part of the reserve base which at the
time of borders on being economically producible.

marketing (n) — the branch of business concerned with advertising.

mechanical engineer (n) — a person who performs engineering
duties in planning and designing machineries and mechanical
equipment, oversees installation, operation, maintenance, and repairs
of such equipment as centralized heat, gas, water, and steam systems.
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mercury (n) — a silvery-white poisonous metallic element, liquid
at room temperature.

measured reserves (n) — quantity is computed from dimensions
revealed in outcrops or drill holes; grade and (or) quality are computed
from the results of detailed sample inspection, sampling and
measurements are spaced so closely and the geologic parameters
defined that size, shape, depth and mineral content of the resource are
well established.

mill (mineral dressing plant) (n) — building equipped with
machinery for processing raw materials into finished or industrial
products.

mineral (n) — a naturally occurring homogeneous inorganic solid
substance having a definite chemical composition and characteristic
crystalline structure, color and hardness.

mineral deposit (n) — minerals that have been laid (set) in rock
by a natural process.

mineral occurrences (n) — prospect of geological interest but not
necessarily of economic interest.

mineral resources (n) — valuable mineral deposits of an area that
are presently recoverable and may be so in the future, includes known
ore bodies and potential ore.

mineral separation (processing) (n) — treating crude ores and
mineral products in order to separate the valuable minerals from the
waste rock (gangue). It's the first process that most ores undergo after
mining in order to provide a more concentrated material for the
procedures of extractive metallurgy.

mineralization (n) — introduction of minerals into a rock
resulting in a mineral deposit.
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mineralogical form (n) — the properties of a mineral that govern
the ease with which existing technology can extract and refine certain
metals.

mining engineer (n) — a person who determines the location and
plans ways of extraction of any natural resources.

N

nature (n) — essential characteristics and qualities of a thing non-
metal mining (n) — extraction of non-ferrousmetals.

non-renewable resources (n) — a natural resource which cannot
be produced, re-grown, regenerated or reused on a scale which can
sustain its consumption rate.

(0]

open pit (n) — a method of extracting rock (minerals) from the
earth by their removal from an open pit.

ore (n) — a metalliferous mineral, or an aggregate of
metalliferous minerals, which can be profitable.

ore bin (n) — a container for ore awaiting treatment or shipment.

ore body (n) — portion of a mineralized envelope within which
ore reserves have been defined.

ore character (n) — is the type of ore that affects the mining
operations.

ore dressing (n) — treatment of ores to concentrate their valuable
minerals into products (concentrate) of smaller bulk and simultaneously
to collect the gangue (worthless mineral) into tailing (discardable waste).
ore grade (n) — concentration of a metal in an orebody.

ore minerals (n) — minerals (galena, sphalerite) that form the
economic portion of the mineral deposit.

72



ore reserves (n) — economically mineable part of a measured or
indicated mineral resource.

outline (n) — a line showing the shape of something.

overburden rock (n) — rock overlying the mineral deposit and is
removed. overseeing (n) — supervision or management.

P

precaution (n) — a measure taken in advance to avert possible
harm or to secure good results.

percentage (n) — result obtained by taking a given percent of a
given quantity.

percolating (n) — process of passing slowly through a material
that has small holes in it.

placer (n) — a glacial or alluvial deposit of sand or gravel
containing eroded particles of valuable minerals.

possible ore (indicated) (n) — may indicate enough information
to infer that ore extends for some way into only partially explored
ground and that it may amount to a certain volume and grade.

precious metals (n) — any of the less common and valuable
metals often used to make coins and jewelry.

precipitating (n) — a substance that is precipitated (become
insoluble) from a solution or gas.

pre-feasibility (n) — a comprehensive study of the viability of a
mineral project that has advanced to a stage where the mining method
has been established and an effective method of mineral processing
has been determined.
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protore (n) — mineral material in which an initial but
uneconomic concentration of metals has occurred that may by further
natural processes be upgraded to the level of ore.

proved ore (measured) (n) — ore in which there is practically no
risk of failure of continuity.

Q

quarry (ing) (n) — a place from which stones or sand are dug out.
R

raise (n) — a secondary or tertiary inclined opening, vertical or
near-vertical opening driven upward form a level to connect with the
level above, or to explore the ground for a limited distance above one
level.

rearrangement (n) — a chemical reaction involving a change in
the bonding sequence within a molecule.

reconnaissance (n) — exploration of an area, especially one made
to gather necessary information.

recovery (n) — act of obtaining usable substances from unusable
substances. reduction (n) — the amount by which anything is
decreased.

refining (n) — purifying or improving.

related non-metals (n) — any of those elements lacking the
characteristics of a metal.

removal (n) — a taking away or being taken away. reposition (n)
— replacement.

reserve (n ) — that part of the reserve base which could be
economically extracted at the time of determination (include only
recoverablematerials).
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residual deposits (n) — a mineral deposit formed by the
weathering of pre- existing rocks and the removal of disintegrated
material.

residual (solution) (n) — a quantity left over at the end of a
process. resistance (n) — opposition of some force, thing, etc. to
another orothers.

resources (n) — a concentration of naturally occurring solid,
liquid, or gaseous forms of the Earth’s crust in such form and amount
that economic extraction of a certain concentration is currently or
potentially feasible.

reworking (n) — any geologic material that has been removed or
displaced by natural agents from its origin and incorporated in a
younger formation.

rich in (n) — having valuable resources.

risk (n) — the likelihood that illness, injury, or even death might
result

rock dust machine (n) — a machine that distributes rock dust
over the interior surfaces of a coal mine by means of air to prevent
coal dust explosions.

rock splitter (n) — a person who splits rough dimension stone
into smaller units, such as paving blocks, ashlar, or rubble.

roof bolt (n) — a long steel bolt driven into the roof of
underground excavations to support the roof, preventing and limiting
the extent of roof falls.

S

safety (n) — the quality of averting or not causing injury, danger
or loss.

safety inspector (n) — an engineer who controls the whole
mining process to be safe for the workers and environment.
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shaft (n) — a primary vertical or non-vertical opening through
mine strata used for ventilation or drainage and/or for hoisting of
personnel or materials; connects the surface with underground
workings.

shaft mine (n) — an underground mine in which the main entry
or access is by means of a vertical shaft.

shaft pillar (n) — a large area of an ore seam which is left
unworked around the shaft bottom to protect the shaft from damage by
subsidence.

shuttle car (n) — a self-discharging truck, used for receiving coal
from the loading or mining machine and transferring it to an
underground loading point, mine railway or belt conveyor system.

silver (n) — metallic chemical element, nearly white, lustrous,
soft, very ductile, malleable and an excellent conductor of heat and
electricity.

slope (n) — a belt conveyor incline.

smelting (n) — (metallurgy) any process of melting, especially to
extracta metal from its ore.

solidification (n) — a process of a substance becoming solid,
hard or firm.

speculative resources (n) — undiscovered resources that may
occur either of deposits in favorable geologic settings where mined
discoveries have not been done or deposits as yet unrecognized for
their economic potential.

stope (n) — underground spaces produced by stopping.

stopping (n) — removal of the wanted ore from an underground
mine leaving behind an open space.
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stripping ratio (n) — unit amount of spoil or waste that must be
removed to gain access to a similar amount of ore or mineral material.

sublevel (n) — an intermediate level opened a short distance
below the main level (or 4.6 -6.1m. level below the top of the ore
body, preliminary to caving the ore between it and the level above).

subeconomic resources (n) — part of identified resources that
does not correspond to criteria of reserves and marginal reserves.

supergene (n) — enrichment occurring relatively near the surface.

surface mine (n) — a mine in which the coal lies near the surface
and can be extracted by removing the covering layers of rock and soil.

surface mining (n) — a way of extracting the coal which lies near

the surfaceand can be extracted by removing the covering layers of rock
and soil.

surrounding rock (country rock) (n) — rock native to an area.

T

tailing (n) — refuse or dross (1w1ak) remaining after ore has been
processed. tonnage (n) — weight measured in tons.

truck (n) — AmE a large motor vehicle for carrying goods in
large quantities.

U

unconsolidated (n) — loose or unstratified.

underground mining (“deep" mine) — (n) — a way of extracting

coal or other minerals which are located several hundred feet below
the earth's surface.
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undesirable substance (n) — the present of harmful substances in
ore and gangue minerals.

undiscovered resources (n) — resources the existence of which
are only possible deposits.

unmined ore (n) — discovered, but eventually not mined because
of the small size or the high costs of mining.

\%

viability (n) — a capacity for developing under favorable
conditions.

W
wall rock (n) — a rock that is immediately adjacent to a mineral
vein, fault or igneous intrusion.

warning (n) — smth. that serves to give notice or advice of
danger, possible harm or anything else unfavorable.

waste dump (n) — a site for the disposal of waste material by
burial.

waste rock (n) — valueless rock that must be fractured and
removed in order to gain access to or upgrade ore.

wasting asset (n) — a fixed asset, such as a mine, that diminishes
in value over time.

winze (n) — secondary or tertiary vertical or near-vertical
opening sunk from a point inside a mine for the purpose of connecting
with a lower level or of exploring the ground for a limited depth below
a level.
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	dragline mining – бестранспортная система разработки с перевалкой вскрыши драглайном
	core samples – образец, вырезанный из толщи бетона, грунта
	shuttle car – самоходная вагонетка
	mechanical engineer – инженер-механик
	blaster – взрыватель, дробеструйный аппарат
	dragline operator – оператор драглайна (канатный скребковый экскаватор)
	rock-dust machine – машина для осланцевания
	engineering technician – инженер-техник
	longwall mining – выборка руды длинными слоями параллельно этажным штрекам, выемка длинными забоями
	dredge operator – оператор драг
	crane – подъёмный кран
	safety inspector – инспектор по технике безопасности
	load-haul-dump machine – погрузочно-разгрузочная машина
	surface mining – добыча открытым способом, открытая отработка, открытые горные работы
	roof bolter – универсальная машина для бурения скважин под штанговую крепь и для закрепления в них штанг, анкероустановщик
	rock splitter – электрогидравлический бур
	underground mining – подземная выемка
	longwall machine – длиннозабойная врубовая машина
	dredge – дноуглубительный снаряд, землечерпалка; худшая часть руды (отделяемая отбойкой или отборкой)
	brattice – перегородка
	quarry – карьер, каменоломня
	continuous mining – комбайновая выемка
	explosives – взрывчатые вещества
	2. Find the English equivalents to the following words:
	4. Match the industry segments 1 – 5 with their functions a – e.
	Read the text
	1. Scan the text quickly to find out which method is used to mine the following minerals \ metals.

	underground mining – подземная добыча, подземная выемка
	drift, slope, and shaft mining – разработка штреков, склонов и шахт
	room and pillar mining – камерно-столбовая разработка
	coal seams – угольный пласт
	longwall mining / longwall minings – сплошная выемка, добыча в длинных забоях.
	мechanized shearers – резательные машины, механизированные ножницы
	the face of the mine – забой
	Surface mining – добыча открытым способом, открытая отработка, открытые горные работы, разработка открытым способом
	сontour – профиль, очертания, структурная карта
	auger mining – разработка угля с применением шнековых буров
	overburden – перекрывающие породы; покровные отложения, перекрывающие россыпь
	dredging – вычерпывание
	scoops/buckets – совки, ведра
	sediment – осадок
	grab dredgers – грейферный земснаряд
	clamshell – грейфер
	floating barge – баржа для морского бурения
	3. Retell the text
	UNIT 7
	Read the text
	Geological Exploration - Rocks and Rock Structure
	Read the text again to find the answers to these questions.

	Structural Control of Ore Deposits
	1. Answer the following questions which will help you to write your summary.
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