MuHUCTepCTBO 06pa30BaHmd 1 Haykm Poccuiickot Pegepaumn
MepnepanbHOe rocyaapcTBeHHOe brogXeTHOe 06pa30BaTenbHOe yYpexaeHve
BbICLWEro NpodeccMoHanbHOro 06pa3oBaHms
«Ky36accknii rocy0apCTBEHHbIN TEXHUYECKUIA yHBepCUTET uMmeHn T, ®. MopbaveBa»

Kadheapa MHOCTPaHHbIX A3bIKOB

AHacTacua MeoprueBHa Lnpokonobosa
Anekcen AnekceeBnd XOpeLlok

ENGLISH FOR MINERS
(AHrMMACKUA ANA rOPHbIX MH)XXeHepoB)

IneKTpoHHoe y4yebHoe nocobue

Kemeposo 2015

© Ky3l'TY, 2015,
© lLvpokonoboa A. T,
Xopeuwok A, A. 2015

Z2- U3gaHve



YK 621.9.01.

PeueH3eHT(bl) PybepT V. B. - 0okTOp hmnonornyecknx Hayk, npodpeccop kageapsl Teopum
A3blKa 1 NepeBoa0BeAeHMS, 3aB. OTAETEHNEM [IUHTBUCTUKM
FCyMaHuTapHoro dakynbTeta Crorly
Baptawosa O. A. - KaHOWOAT UIONIOTMYECKMX Hayk, OOUeHT Kadenpbl
Teopun A3bika 1 nepesogoseneHusa Croray
CbickuHa A. A, - kaHOMOaT QUNONOrMYecKMx Hayk, OOUEHT Kadenpbl
MHOCTPaHHbIX #A3bIKOB HaLMOHanbHOro McCnenoBaTenbCkoro ToMCKOoro
MONUTEXHUYECKOro YHMBEpPCUTETa

lLnpokonoboa A. . English for miners (AHMWACKMA [ONS TOPHbIX WHXEHEepoB)
[3neKkTpoHHbIM pecypc]: y4ebHoe nocobue Ons CTYOEHTOB rOPHOrO Hampasnenuws / A, T.
Linpokonoboga, A. A. Xopewok. - 2-e n34, - INeKTPoH. daH. - Kemeposo : Ky3[TY, 2015.

Llenb nocobus - pacwuvpeHve akTWBHOMO C/10BapHOr0 3amnaca, Pa3BMTME HaBbIKOB
YTEHWS 1 NepeBOAa, 3akPenieHne HaBbIKOB M YMEHWUIA B MPOdeCCMOHaNbHOM KOMMYHMKALUMMW,
TekCTbl COCTaBfeHbl Ha OCHOBE AYTEHTWMYHOM NUTepaTypbl. 3afaHMa K TekcTam [atoT
BO3MOXHOCTb OPraHnM30BaTb AMCKYCCMIO MO 00CYXXOAEMOI TeMe, MCMOMb3ys NPK 3TOM NIeKCUKY
TeKCTa, CTUMyIMpytoT obyyarowmxcd K  OOMEeHY MHEeHWAMW, KOMMEHTMPOBAHWUIO U
BbICKA3bIBAHNIO CBOEr0 JIMYHOrO OTHOWEHUA OTHOCWUTENBHO MOMYYeHHOW MHOopMaumn.
Kaxabl1 pasnen 3aBepliaeTcs cepuein ynpaxHeHui, Hauenmearowmx Ha OManor U poneByHo

Urpy, KoTopas TpebyeT NCnonb30BaHWs NeKCUKM 1 MHAOPMaLIMK U3 TeKCTOB.

TekcToBoe (CMMBOJIbLHOE) 31eKTPOHHOEe U3aaHue

MWHUManbHbIE YacToTa npoueccopa He meHee 1,0 Mw; O3Y 512 M6; 20 M6 HDD;

CMCTEMHble TpeboBaHUA:  onepaumoHHas cnctema Windows XP; CD-ROM 4-ckopoCTHoW;
MO gna 4teHus carnoB PDF-cdopmaTa; SVGA-coBMeCTMMas
BMOEOKAPTa; Mbllb.

© Ky3l'TY, 2015,
© A.T. lLinpokonobosa,
A. A. Xopewok 2015




CBegeHusa o
NporpaMMHOM
obecneyeHnn, KOTopoe
MCNOMb30BaHO OnA
CO30aHMA 3MEKTPOHHOMO
n3gaHuns

CBeneHns 0 TeXHUYEeCKon
noaroToBKke MmatepmnasnoB
04 3NeKTPpOHHOro
n30aHnA

[aTta nognucaHuna K
NCNONb30BaHMO/0aTa
pa3MeLLeHns Ha canTe

06beM n3paHunsa B
eaMHULAX U3MEepPeHNs
0bbeMa HocuTens,
3aHATOro UMpOoBOM
nHbopMaumeit (b6anT, K6,
Mb)

[MpoOoXNTEeNbHOCTb
3BYKOBbIX 1
BMOE0(MPArMeHToB

(B MMHYTaXx)

KomnnekTaumsa n3naHms
(KONU4ecTBO HOCUTENEN,
Hanmyune
COMpOBOANTENBHON
LOKyMeHTauum)

HaumeHoBaHue n
KOHTaKTHbIE OaHHble
HOPUOMYECKOro nnua,
OCYLLEeCTBMBLUEro 3anucb
Ha MaTepuanbHblIi
HOCUTENb

MS Word

Pepaktop  3.M.(CaBuHa

2.03.2015

1 CD-amck, 6e3 conpoBOOMNTEbHOM OOKYMEHTaUNM

(depnepanbHOe rocydapCTBEHHOE 6HOXEeTHOe
0bpa3oBaTenbHOe y4pexaeHne BbiCLero npoeccoHanbHoro
06pa3oBaHus «Ky36acckuii rocy4apCTBEHHbIA TEXHUYECKUI
yHuBepcuTeT umMenn T, @, [opbayeBa»

650000, KemepoBo, yn. BeceHHsd, 28

Ten./dakc: 8(3842) 58-35-84




IpeauciioBue

Hacrosimee ydeOHOoe mocoOue pa3paboTaHO B COOTBETCTBMM C pabodeit
OporpaMMoOil ¥ TpeHa3HA4YeHO [JIsl ayJIUTOPHOW M CaMOCTOSTEIbHOM paldoThI
ctynenToB |-11 kypcoB ropHoro HarpaBjaeHUS.

[locobue craBUT cBoell 3amadedt  (OPMUPOBAHHE  MHOXKECTBEHHBIX
KOMIIETEHIINN: 0O0l1lIeHayYHBbIX, npodeccruoHanbHbIX, SA3BIKOBBIX U
KOMMYHUKATUBHBIX.

[Tocobue cocrout u3 mecsatu pazuenos (Unit): «Ky3['TY», «Mos npodeccus —
umxenepy», «Mammmnoctpoenue B Kysbacce», «I'opnoe oOpazoBanue B Poccun u B
BenmukoOputanun», «Bbimaronmecss ydeHble B TOPHOM JIeNie», «IKOJOTHUECKHE
npobaemel Ky3baccayn, «Yriaenoosrday, «llone3npie nckomaembie», «MexaHu3aIus |
aBTOMAaTH3alMs TOPHOTO Jienay, «POOOTOTEXHOJIOTUN B TOPHOM JICJIEY.

Kaxnplii paszmen paccuntad Ha 15 aymuropHsix udacoB. K koHIy Kypca
oOy4yaemble JOJKHBI OBJAACTh TaKUM O0BEMOM MPOGEeCcCHOHATBHONW JIEKCUKH,
KOTOPBI TO3BOJUT MM PabOTaTh C OPUTHHAIBHOM JIUTEpPaTYypol Ha aHTIUHCKOM
A3BIKE M 00IIaThCs Ha MpodeccruoHaIbHbIE TEMbI 0€3 TIEPEBOTUUKA.

Crpykrypa Bcex paszaenoB (1-10) emuHooOpa3Ha: aKTHUBHBIH CJIOBaphb,
MIPEATEKCTOBBIE 3a/laHUsl, OCHOBHOM TEKCT, MOCJETEKCTOBBIE 3aJaHUsl, 3aJaHUs IO
Pa3BUTHIO HABBIKOB YCTHOW M MUCBMEHHOU peur. Bce TEeKCThl ayTEeHTUYHBI U HOCSIT
Hay4YHO-TIOMYJISIPHBIN XapaKTep, YTO COOTBETCTBYET COBPEMEHHBIM METOIUYECKUM
TpeOOBaHUAM, NPEIBSABISIEMbIM K KadecTBy ydeOHoro Marepuana ansi BY3os.
[IpenTekcToBblE M  TOCHETEKCTOBBIE 3aJaHusi  (GOPMUPYIOT Yy  0OydaeMbIX
HEOOXOJIMMBIN CJIOBAPHBII MUHUMYM, KOTOPBIM MO3BOJIUT OPTAaHU30BATH TUCKYCCHUIO
o oOCyXJaeMol TeMe, CTUMYJUPYIOT OOydYaromuxcs K OOMEHY MHEHUSIMH,
KOMMEHTHPOBAHUIO M BBICKA3bIBAHUIO CBOETO JUYHOTO OTHOILICHHS OTHOCHUTEIHLHO
MOJIy4YeHHOM UH(POPMAIIUH.

OBnajeHne HMHOCTPAHHBIM  SI3BIKOM — KaXIOJHEBHBIM Tpya. Tpya
CaMOCTOSTENIbHBIN, AaKTUBHBIMN ©  ymnopHbld. JlaHHoe TocoOue mpessaraer
CaMOCTOSATENIbHOE «J0ObIBAaHWE» 3HAHUW, T. K. HE TOJBKO HeceT Yy4yeOHO-
podecCHOHANIbHYI0 HH(OPMAITHIO, HO U OPTaHU3YET paboTy ydanuxcs.

Kaxnpiii  paszmen 3aBepuiaercss cepuedl  ympakHeHHH, (HOpMHUPYIOIIUX
KOMMYHHUKATUBHYIO KOMIIETEHIIMIO, W POJECBOM HIPOU, CTUMYJIUPYIOIIECH ITOUCK
HOBOM MH(MOpPMAIMK U HEOOXOJIUMOCTh €€ OOCYXKJEHHS B CBSI3U C paCUIUPEHUEM
3HaHUU O Pa3BUTHHU MAITMHOCTPOCHUS B HAIIEM PETHMOHE U CTPaHE.

[Tocobue coepKUT cI0Bapb OCHOBHBIX TEPMUHOB U JeOUHUITUH.



Ors1aB/iIeHUe

UNIT L KUZSTU ettt st ettt et s he et e bt e ht e be s bt e st e bt eatebesbe et e sbeeatenbesbeentesbeenteneas 6
UNIT 2 MY FUTURE PROFESSION — AN ENGINEER ......ccooiiieeeeee e 17
UNIT 3 ENGINEERING IN KUZBASS ...ttt ettt sttt s et b e st 30
UNIT 4 MINING EDUCATION IN RUSSIA AND GREAT BRITAIN ..cccooiiiiiiieeeeee e 42
UNIT 6 KUZBASS ECOLOGICAL PROBLEMS ...ttt s 62
UNIT 7 COAL MINING ...ttt sttt s h et b e s at et e s bt et e sb e e st e besbeeneenbesaeeneenne 74
UNIT 8 ROCKS OF THE EARTH CRUST AND USEFUL MINERALS. ........ccooiiieeeeeeeeeeeee 84
UNIT 9 MECHANIZATION AND AUTOMATION IN MINING ......ooiiiiiiianienieeeeeee e 95
UNIT 10 MINING ROBOT TECHNOLOGY .....oiiiiiiiiiieieeteieesite sttt ettt st s sbe e snees 104
Attachment 1 Basic terms and definitioNS..........ccoeoiririiiniiniceeee s 114
Attachment 2 TepMUHbI U OCOOEHHOCTU MEPEBOMA.......c.uecveerereereeteereeseireesestesseessesseessessesseessesseessesses 121
Attachment 3 TepmyHonoruyeckas rpynmna u OCOGEHHOCTU €€ MEPEBOOA........cuuuererererererererererereeenes 125
RETEIBNCES. ...ttt b et b et bt b et b et eb ettt bt 127
[N T OO U TP PORPPTOI 129



UNIT 1 KUZSTU
Warming- up

Ex. 1. What is the quotation about? How does it refer to the topic
under discussion?

“Of all the wealth that one can accumulate in a lifetime, the most
valuable is education. Education that comes through a structured learning
system can refine one's thinking, perspective, and vision. Only education
helps us separate the wheat from the chaff.”

Latin proverd

Lead —in

Ex. 2. What do you know about higher education? Answer the
questions.

1. Which features of Russian higher education system do you like
and which ones not? Why?

2. What time does the history of higher education in Russia go back
to?

3. How many higher education establishments are there in Russia?

4. Has there been any European influence upon Russian system of
higher education?

5. Who can enter any higher school?

Ex. 3. a) Give definitions of the following words, if necessary
consult English — English dictionary.

Lecturer —
Instructor —
Growth —
Occupation —
Accomplishment —
Construct —
Administrate —
Define —



b) Make the sentences of your own with the words from ex. 3. a)

Ex. 4. Find synonyms.
a) assist, extra-mural students, the humanities, build, be made up of,

branch, get;
b) unit,

construct,

obtain, help, correspondence students, be

composed of, liberal arts

Ex. 5. Match these types of educational establishments with their

definitions.

1. Pre-school
educational institutions.

Educational institutions which implement programs for
pupils, students with developmental disabilities in training,
contribute to their social adaptation and integration into
society.

2. Educational

Educational institutions which implement programs for

institutions. training and retraining of specialists on the basis of
secondary and special education.

3. Institutions of | Educational institutions which implement training

primary  professional | programs for skilled workers of the middle management in

education. areas of public benefit activities on the basis of primary
and secondary education.

4. Institutions of | Educational institutions which implement training

secondary professional
education.

programs for skilled workers in areas of public benefit
activities on the basis of primary and secondary education.

5. Higher  educational
establishments.

Educational institutions which implement programs of
primary and secondary education, as well as secondary
education with in-depth study of particular subjects.

6. Correctional Educational institutions which implement pre-school
institutions. programs.
Reading

Ex. 6. Read the text and explain the meaning of the underlined
words in your own way.

T.F. Gorbachev Kuzbass State Technical University

At present time T.F. Gorbachev Kuzbass State Technical University
Is one of the largest higher education institutions of Western Siberia, it
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represents by itself the large center of Kemerovo region where
fundamental, applied and developmental works are carried out practically
for all industries of Kuzbass and Russia.

Training is conducted according to educational programs of higher
professional education, including training of specialists on 40, bachelors —
18, masters - 3 programs accordingly. In 2012 it is planned to start in
addition 2 educational bachelor programs and 14 master programs. The
researches and development in KuzSTU are conducted on as follows:
geomechanics; coal chemistry; nanotechnology; geology; exploration and
technology of ecologically safe development of deposits and mining;
geodesy; land management; ecology; deep coal processing technologies;
labor and industrial safety (first of all in mining and chemistry);
engineering; modeling of technological and physical processes; economy
and management in base branches of Kuzbass.

The university's aim is strengthening and development of human
potential of Russia’s leading coal region on the basis of consolidation of
resources and university possibilities with the key enterprises of the region
in educational, scientific-innovative and international activity.

The university's strategic objective is to achieve leader positions on
the basis of strengthening of intellectual elite and scientific and
pedagogical schools of higher education institution, attract talents for the
solution of educational, scientific and production, social and economic
problems of Kuzbass.

(http://.kuzstu.ru)
Ex. 7. Discuss these questions with your partner.

1. Does KuzSTU train fully-fledged specialists?

2. Is entry into the University competitive?

3. How are applicants admitted?

4. What subject catalogue does the University offer to its students?

8



5. Are all subjects compulsory?

6. What's done for those who want to combine work with study?

7. In how many fields of knowledge does the University award
Bachelor's degrees /Master's degrees /diplomas?

8. How is research work conducted at the University?

9. Where can the University teachers and post-graduates publish their
papers?

Ex. 8. Fill in the gaps.

1. Duration of training for Bachelor degree is ... years, for specialist
degree - ... years and for magistracy - ... years accordingly.

2. Upon graduation of the main education there is a chance to
continue education in .... and ... study.

3. Training in postgraduate ... is carried out on 19, in doctoral study
on ... scientific specialties accordingly.

4. The university's aim is ... and development of human potential of
Russia’s leading ... region on the basis of consolidation of resources and
university possibilities with the key .... of the region in educational,
scientific-innovative and international activity.

5. At present time T. F. Gorbachev ... Technical University is one
of the largest higher education institutions of Western Siberia, represents
by itself the large center ... region where fundamental, applied and ...
works are carried out practically for all industries of Kuzbass and Russia.

6. In 2012 it is planned to start in addition ... educational bachelor
programs and 14 ... programs.

Ex. 9. Read the text and make the appropriate order of the
paragraphs. Argue your choice.

History of T. F. Gorbachev Kuzbass State Technical University

A) There are 8 institutes (Mining Institute, Institute of
Management, Institute of Chemical and Oil and Gas Technologies,
Electricity Engineering Institute, Ecological and Industrial Safety Institute,
Institute of Additional Professional Safety, Institute of Mechanical
Engineering and Information Technology and Transport, Construction

9



Institute) and 1 department (Department of Fundamental Training) at
KuzSTU, where students are trained on many educational streamlines.

B) Kemerovo Mining Institute (KMI) was founded on the basis of
Kemerovo Mining and Construction Technical School in August 30, 1950.
In July 29, 1965 KMI was transformed into Kuzbass Polytechnical
Institute (KuzPl). In November 22, 1993 KuzPI was renamed into Kuzbass
State Technical University (KuzSTU). In May 25, 2011 Kuzbass State
Technical University is renamed into the T. F. Gorbachev Kuzbass State
Technical University.

C) Duration of training for Bachelor degree is 4 years, for
specialist degree - 5,5 years and for magistracy - 2 years accordingly.
Upon graduation of the main education there is a chance to continue
education in postgraduate and doctoral study. Training in postgraduate
study is carried out on 19, in doctoral study on 5 scientific specialties
accordingly. The system of additional education on the whole profile of
the main professional educational programs of higher education institution
Is developed at the university.

D) The number of regular academic staff, including branches, is
850, including teachers with degrees and ranks - 60 %, professors, doctors
of science — 13,1 %. Branches of the university are located in the
following cities:  Anzhero-Sudzhensk, Belovo, Mezhdurechensk,
Novokuznetsk, Prokopyevsk, Tashtagol.

E) There are 14 scientific and educational centers (SEC) at
KuzSTU. There are 12 research (RL) and training laboratories (RTL) at
KuzSTU. There are 6 small innovative enterprises (SIE) at KuzSTU.

F) More than 40 Russian enterprises and organizations concluded
strategic partnership contracts with KuzSTU. Contracts are also signed
with foreign organizations and enterprises. Shandong University of
Science and Technology (Qingdao, People's Republic of China),
Karaganda State Technical University (Karaganda, Kazakhstan),
Archeology Institute (Almaty, Kazakhstan), Byelorussian national
technical university (Minsk, Byelorussia), Sevastopol National Technical
University and APTECHLIMITED (Mumbai, India) etc.

G) KuzSTU comprises 16 educational buildings including
headquarters and buildings of the branches. It has scientific and technical
library, an educational and practical complex, 3 hostels for students,
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geodesic base and ski base, dining room, sanatorium and preventive clinic,
printing house.

H) Now over 19000 students, including about 10000 full time
students are trained at the university and its branches. During 61 years the
university has trained over 77000 specialists which work in all regions of
Russia and the CIS countries. It is remarkable that the most part of chief
and engineering staff of the enterprises of Kuzbass industry primary

branches are KuzSTU graduates.
(http://.kuzstu.ru)

Ex. 10. Discuss these questions with your partner.

1. How many faculties is the University composed of?

2. Could you name them, please?

3. Does the University have branches in other towns of the region?

4. How many departments are there in the University?

5. Has the University got a preparatory department?

6. In how many subject areas of technical and engineering science do
students train at the University?

7. What are the functions of the University's Centre of Pre-Higher
Education?

8. How many teaching staff members does the KuzSTU employ?

9. How are the members of the teaching staff ranked?

10. Is the academic and pedagogical potential of the University high?
Give facts to support your point of view.

11. What's the total number of students involved in all forms of
studies?

12. How many students are on full time?

13. What's the student-teacher ratio?

14. Who is the head of the University?

15. How many vice-rectors are there and what are they responsible
for?

16. What are the dean's/sub-dean's duties?

11
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Ex. 11. Fill in the chronological table to speak about development
of KuzSTU.

Date Event
1950
1965
1993
2011
2012

Writing

Ex. 12. Translate the article from English into Russian and
entitle it. See Appendix 2,3 for help.

Canadian mining activity has created many career opportunities
across the country both directly in the sector and in industries that support
the mining sector. The mining industry currently employs 363,000
Canadians in mineral extraction and in the value-added smelting,
fabrication, and manufacturing areas.

Rapid growth in Canada's mining industry in recent years has led to
some challenges for the industry in terms of attracting workers. With a 40-
percent retirement rate and new deposits being discovered regularly,
thousands of additional workers will be needed each year by mining
employers to meet anticipated Canadian production targets to the year
2016, creating many new and exciting careers and in the industry.

A career in mining is rewarding, challenging and high paying.
Offering a dynamic work environment, state of the art equipment and
technology, travel and advancement, mining employment opportunities are

worth exploring.
(http://www.acareerinmining.ca/en/employers/index.asp)
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Ex. 13. Summarize what is said on history of KuzSTU.

Listening

Ex. 14. a) Before listen to a piece of information try to assume
any ways which can help you improve your training.

b) Listen to the text and say whether the following statements are
true or false.

1. Raymen Best has been working in the system of higher
education for 15 years.

2. If astudent does right things, he can get top marks.

3. When it comes time to study, you are to switch on TV.

4.  The only kind of music you can have at your background is
rock music.

5. Your study time is your job.

6. You shouldn’t make a list of necessary affairs.

7. The researches tell us that 25 minutes is the best period for
studying and then you may have a small break.

8.  Your study time isn’t your priority.

Ex. 15. Answer these questions.

1. What kind of students has Rayman Best seen?

2.  Why does Rayman Best believe that any student can get top
marks?

3. What is the first thing helping for studying according to
Rayman Best?

4.  What are the useful tips Rayman Best is speaking about?

5.  Why can you feel yourself better if you study well?

6.  Why is it necessary to make a list?

7. How can you maximize your study time?
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Speaking

Ex. 16. Make-up a dialogue on the topic “The KuzSTU
development strategy”. Use these words and expressions.

One of the largest higher education institutions, to comprise
educational buildings, enterprises and organizations, to conclude strategic
partnership contracts with, research and training laboratories, educational
streamlines, the university's strategic objective, scientific and production,
social and economic problems.

Ex. 17. Work with a partner and discuss the following.

Do you think it is important for the University?:

e to develop academic mobility of the teaching staff, students and post
graduate students;

e to increase project activities through enhanced cooperation with
foreign educational and research centers in the field of fundamental and
problem-oriented researches on cutting-edge areas of science and
technology

e to increase the number of international joint research projects by
35 % by 2017;

e to improve the attractiveness and brand promotion of the University
in the international scientific and educational space.

Ex. 18. In pairs discuss the following, give arguments.

1. The calls for the modernization of higher education are not
especially new.

2. Russian universities do not feature prominently in global
university rankings such as that of Times Higher Education, which are
influential in contributing to global perceptions of which universities are
‘world-class' and which are not.

3. Russia is participating in the Bologna process of educational
comparability and compatibility through adopting an Anglo-American model
of higher education, and working together with international researchers,
among other reforms.
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4. Federal universities are expected to provide effective teaching,
and to concentrate research in particular priority areas identified as
strategically important for the region.

5. The main challenges that will have to be considered are the low
mobility of academic staff, high levels of regional inequality and the
organization of the recently-created federal universities.

Ex. 19. Comment on the following, support your argumentations.

The KuzSTU's aim is strengthening and development of human
potential of Russia’s leading coal region on the basis of consolidation of
resources and university possibilities with the key enterprises of the region
in educational, scientific-innovative and international activity.

Ex. 20. Debating.

Work in two groups. The first group is from the Russian Ministry of
Education and Science. You are developing the pilot project “The Next
Step in Reforming Russia’s Higher Education: Creating National Research
Universities”.

Your aim is the creation of a new type of university, emphasized new
opportunities for cooperation with American universities on many levels,
including student, faculty, and management exchanges.

The second group is from the regional University. And you are hard
observers.

Discuss the following:

e  The goal of this project is to enhance the quality of Russia’s
higher education and research, create opportunities for technological
advancements, and boost Russia’s economic growth.

e A nationwide competition resulted in the selection of twelve
universities that received the status of National Research University.

e Each selected wuniversity will receive state funding of
approximately R 3,5 billion (or approximately USD 110 million) within 5
years, essentially doubling their budgets.

e  These universities must secure an additional 20 percent of the
amount either from their own funds or local business communities.
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e To ensure that the money is not wasted, funding will be
delivered in tranches, with new funding dependent on results. Among the
key indicators are: the promotion of younger researchers and instructors,
development of new technology and new pedagogical methods,
publications in internationally recognized journals, and the transfer of
university intellectual property to the market.

e  The status of national research university can be revoked if a
university does not meet established standards.

industrial center
mining

to hold classes
accomplishment
plot

facilities

assume
extra-mural
branch

teaching stuff
graduate from
enter

applicant
educational
streamlines

senior teacher
active professional
department
postgraduate study
underground
mining technology
water purification
processing
utilization
industrial wastes

hydromechanization

geomechanics

Glossary
MPOMBIIIJICHHBIN LIEHTP
TOPHOE JIEN0
MPOBOJINTH 3aHATHUSA
JTOCTUXKEHUE, 0JIaroyCTPOUCTBO
Y4aCTOK
BO3MOXKHOCTH, YCJIOBHS, 000PY/I0BaHNE
MIPUHUMATh, TPUCBANBATH
3a04YHBIN
bunuan, oTaeaeHNE
npodeccopcKko-npenoaaBaTesIbCKUil COCTaB
BBINTYCKAThCS
MOCTyNaTh
aOUTypUEHT
00pa3oBaTelIbHbIE HAIIPABIICHUS

CTapIINM IIPENOIABATEIb
CHEIHAIMCT-TIPOU3BOICTBEHHUK
(dakynpTeT
acIMpaHTypa
TEXHOJIOTUS
MECTOPOKIAECHUS
OYKCTKA BOJBI
nepepadoTka
VCIIOJIb30BAaHHE
IMPOMBIIIEHHBIE OTXOIbI
TUAPOMEXaHU3ALUS
reOMEXaHNKa

MOA3EMHOMN pazpaboTKu
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rock condition COCTOSIHUE TTOPOIbI

open-cast mining pa3paboTKa OTKPHITBIM CIIOCOOOM
mineral deposits IPUPOIHBIC UCKOIIAEMbIC

applied mechanics  npukiagHas MexaHUKa

fatigue rupture YCTaJIOCTHOE pa3pyIIcHUE
coating surface TIOBEPXHOCTHBIN CJIOU

degassing Jera3arms

coal seam YTONBHBIN TIJ1ACT

BepHvyThLCH B OrJiaBJieHHe

UNIT 2 MY FUTURE PROFESSION - AN ENGINEER

Warming up

Ex. 1. Think of how can engineering be related to our life? Give

 NGNERIG

Lead —in

Ex. 2. What is the quotation about? How does it refer to the topic
under discussion?

“A good scientist is a person with original ideas. A good engineer is
a person who makes a design that works with as few original ideas as
possible. There are no prima donnas in engineering.”

Freeman Dyson
Ex. 3. Find synonyms to the following words.

Science, technology, research, structure, application, industry,
building, background, determine, knowledge, engineer.

17



Ex. 4. a) Give definitions of the following terms, if necessary
consult English — English dictionary.

e Architectural engineering —
Biomedical engineering —
Civil engineering —
Electrical engineering —
Industrial engineering —
Software engineering —
Computer engineering —
Mechanical engineering —

b) Make the sentences of your own with the words from ex. 4. a)

Ex. 5. What do you know about mining engineering? Answer the
questions.

Do we need engineering? Why?

What is mining engineering?

Do engineers use mathematics, physics, and technology?
Where can engineers work?

Is mining engineering a profession or a mission?

ARl A

Reading

Ex 6. Read the text and explain the meaning of the underlined
words in your own way.

What does a Mining Engineer do?

Mining engineers plan and direct the various engineering aspects of
extracting minerals from the earth. They prepare initial plans for the type,
size, location and construction of open pit or underground mines.
The sorts of things that a mining engineer oversees at a mine might
include:

« conduct investigations of mineral deposits and undertake

evaluations in collaboration with geologists, other earth scientists and
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economists to determine whether the mineral deposits can be mined
profitably;

» prepare plans for mines, including tunnels and shafts for
underground operations, and pits and haulage roads for open-cut
operations, using computer-aided design packages;

» prepare the layout of the mine development and the way the
minerals are to be mined;

e plan and coordinate the employment of mining staff and
equipment with regard to efficiency, safety and environmental conditions;

« consult with geologists and other engineers about the design,
selection and provision of machines, facilities and systems for mining, as
well as infrastructure such as access roads, water and power supplies;

* operate computers to assist with calculations, prepare estimates on
the cost of the operation and control expenditure when mines come into
production;

* oversee the construction of the mine and the installation of plant
and equipment;

» make sure that mining regulations are observed, including the
proper use and care of explosives, and the correct ventilation to allow the
removal of dust and gases;

» conduct research aimed at improving efficiency and safety in
mines;

« establish first aid and emergency services facilities at the mines.
(http://www.ausimm.com.au/content/docs/careers_booklet_miningen)

Ex 7. Discuss these questions with your partner.

What does a mining engineer plan and direct?

What sorts of things does a mining engineer oversee at a mine?
What plans does a mining engineer prepare?

What equipment does a mining engineer coordinate?

Whom does a mining engineer consult to in his work?

What regulations is a mining engineer to observe?

Ok whE
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Ex. 8. a) Skim the text and express your point of view about
popular types of mining engineering jobs.

Mining Engineering Career Opportunities

Mining engineers have a wide variety of career options including
becoming mine planners and designers, consultants for tunneling
operations (for road, rail, hydro-electric, water supply or sewerage
works), operations managers, technical specialists (e.g. rock mechanics,
drilling and blasting, mine machinery or ventilation), investment analysts
and advisers, researchers, or general managers and mine managers.

To prepare for such a career, students studying mining engineering
cover a broad range of subjects such as mining technology, rock
mechanics, ventilation, geology, metallurgy, surveying, economics and
finance, management, health and safety, environmental principles and
computer applications.

Mining Engineer - Open Pit

Mining Engineers working in open pits are involved with both long
and short term open pit mine planning, mine design scheduling and
budgeting, strategic planning, supervision of technical and operating staff,
mine management. They are also involved with feasibility studies, drilling
and blasting supervision, operation of mining systems, evaluation of open
pit mining equipment, mining contract development.

Mining Engineer - Underground

Underground Mining Engineers can be involved with coordinating
mining activities, maintenance scheduling for all equipment, short/long
term _mine planning, scheduling and design. They supervise staff and are
involved with feasibility studies, mining contract development, design
operation and maintenance of underground mining equipment.

Mining Engineer - Coal

Coal mines can be open pit or underground and tend to use different
mining methods. Coal mines can be prone to gas and fire problems. Coal
Mining Engineers can be involved with coordinating mining activities,
maintenance scheduling for all equipment, short/long term mine planning,
scheduling and design. They supervise staff and are involved with
feasibility studies, mining contract development, design operation and
maintenance of mining equipment.
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Mining Engineer - Consulting

Mining Engineers who work as consultants are often involved in a
wide variety of projects, mining methods and different technical areas.
They use computer programs to model the mining process and design and
can work on both open pit and underground developments. Consulting
mining engineers will typically be based in coastal cities and fly out to
projects and mines as required.

Mining Engineer - Academic/Research

Academic and Research mining engineers often work in universities
or CRC’s (cooperative research centers). Rather than looking primarily at
the economic issues of how to mine most economically and locating the
boundaries of ore deposits for this reason, academic and research
engineers investigate why and how things behave the way they do or are
the way they are. They experiment with different mining methods, designs
and equipment.

(http://www.ausimm.com.au/content/docs/careers_booklet_miningen)

b) Look at the text again and give Russian equivalents to the
underlined word combinations. Consult Appendix 1 if necessary.

Ex. 9. Discuss these questions with your partner.

How many types of mining engineers are there?

What career options do mining engineers have?

What subjects do students study to become a mining engineer?
What are mining engineers working in open pits involved with?
What do underground mining engineers do?

What is a coal mining engineer?

What are consulting mining engineers involved with?

Who are academic and research mining engineers?

©ONOoO TR WNE

Ex. 10. Insert the words from the list (1-5) in the sentences below.

1) processing 2) information technology 3) mining engineers 4) in
demand 5) career progression.
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1. Mining Engineering is one of the most interesting careers, offering
a good salary and a)...... for both women and men, who can work in
technical, management, financial, and government fields.

2. In general, mining engineering is safe, economic recovery, b)....... ,
marketing and financial management of mineral resources. To undertake
these tasks, c)...... should have a broad education that includes many
disciplines.

3. These disciplines are geology, civil and mechanical engineering,
metallurgy, commerce, economics, management, law and d).......
Knowledge of these disciplines helps with problem solving, team work
and leadership.

4. It is the combination of these qualities that distinguishes mining
engineers and results in them being versatile and e)......by other business
sectors.

Ex. 11. Complete this dialogue with the sentences below.

1. Roles include: production, planning: supervision, contracting,
foreman, shift bossing and underground operator.

2. | thought that if | was solid then | could pick anything and be more
robust. | could not say that | planned each job — but | have ended up with
some great roles.

3. The past decade has been tough in mining — and | am seeing for
the first time what it is like to be in boom time.

4. | picked Geological Engineering | was lucky enough to get a
women in engineering cadetship from Melbourne Water after 1st year.

5. There is always a win-win solution out there for work issues or
your career — the fun bit is finding that solution — it feels good when both
parties win.

6. | have started learning Spanish and Six Sigma Improvement
Methodology.

» What is your name? What formal qualifications do you have?

My name is Kate Sommerville. After RMIT in Melbourne | did a
distance mining course at Ballarat. | then concentrated on getting my
statutory tickets. After a break | realized that | was unbalanced on the
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business side so | did an MBA - Distance through Edinburgh Business
School. a).....

» Why did you choose your particular career(s)?

| put all my likes together: earth science, physics, chemistry, maths,
outdoors and adventure. | wanted to do something useful: mining was on
the radar by year 2011 and in my final year of school we did ‘minerals to
metals in chemistry’ and suddenly from an average student | shot to the
top of the class for this subject. I knew it was the industry for me. b) ....

| was very grateful for that experience.

» What have you done?

| have 13 years experience and have worked all around Australia and
also did some work at mines in South America, North America and South
Africa. | have done a mix of residential and FIFO arrangements. | started
off in underground mines but have been exposed to many types of
commodities and operations. c).... For the last two years | worked in a
Business Improvement role where | was responsible for networking,
running workshops and conferences, benchmarking, educating and
encourage sharing of technical expertise over all the BHP Billiton sites in
the world. Now | am assisting Olympic Dam improve its mining
operations.

» Do you have any regrets about how your career has developed?

| finally got the dream job so, in spite of everything and doubts at
many points it has worked out. My initial approach was to get broad
experience in production, planning, corporate and contract. d).... | have
seen some others who have set out to get a solid technical portfolio and
ended up in consulting by 30 — | admire their foresight. I have changed
companies and sites quite a bit — it can get frustrating changing so much —
you have to keep proving yourself each time.

» What have you enjoyed most about your profession(s)?

Mining has such a cross section of people and | enjoy seeing
different perspectives. People spend years in ‘wanderlust’ trying to get the
people/country experience that you can get in mining. The people are
passionate, friendly, encouraging and like me, enjoy a good drop of red
wine!

» What are the negatives and low points in your career?

On my first day of work — part of the operation was closed down and
many people lost their jobs. From this day | have always ensured that |
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never commit too much financially — as there is a chance | may lose my
job. ¢)..... Mining is a lifestyle job and my husband is in mining also. It
takes quite a bit of juggling to ensure we end up in the same location and
roster. It would be good if more mines could accommodate senior
professional couples on the same site. | am encouraged to see more women
balancing a rewarding career and family at mines — but still think we have
a long way to go.

> For someone considering a career in your profession are there
any words of wisdom to pass on to them?

Get site and hands on experience before you do anything else. Get
exposure to both production and planning. Work out where and how you
want to live and get experience, which suits your end game. Always leave
a job in a better state than you found it - work is about giving and

receiving. f)..... Keep learning, laughing and be positive.
(http://www.ausimm.com.au/content/docs/careers_booklet_miningen)

Ex. 12. Discuss these questions with your partner.

Who is interviewed?

What qualifications does she have?

Why did she choose this profession?

Has she had any experience in mining?

What countries has she worked in?

Does she have any regrets about her career development?

What is the most interesting about mining engineer career?

What are the negatives and low points in mining engineer career?
What parting words can be said to those who want to choose this

©CO~NoO Gk whE
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career:

Ex. 13. Match the columns to read some interesting facts about
engineering.

1. The word engineer |a) in Dubai, UAE. It reaches an incredible
828 meters (2,717 feet) in height.

2. As of 2010, the|b) comes from a Latin word meaning
tallest building in the | ‘cleverness’.
world is the Burj Khalifa

3.  The Great Pyramid |c) the Ancient Wonders of the World and
of Giza is the oldest of | the last one that remains largely intact.
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4.  The building of the
Panama Canal, which
links the Atlantic and
Pacific Oceans,

d) they help reduce drag, this allows the ball
to fly further than a smooth ball would.

5. Golf balls
dimples because

have

e) was one of the most difficult engineering
projects ever. It is estimated that over 25,000
workers lost their lives during the long and
dangerous project, with most dying from
disease and landslides.

6. As of 2010, the
longest suspension
bridge in the world is

f)  in New York, USA is the longest tunnel
in the world (as of 2010). Drilled through solid
rock, it reaches a staggering 137 kilometres
(85 miles) in length.

7. Used
distribution,
Delaware Aqueduct

water
the

for

g) the Akashi Kaikyo Bridge in Kobe,
Japan. Opened in 1998, it spans an amazing
1991 meters (6,529 feet).

8. The Hoover Dam,
built along the

h)  China reach speeds of up to 350 kph (220
mph).

9. High
passenger trains in

speed

i)  Colorado River between 1931 and 1936
reaches 726 feet in height (221 meters).

10. The London Eye in
England

J)  rotor tips that reach over 200 meters (656
feet) above the ground.

11. The tallest wind
turbine in the world has

k) is the largest Ferris wheel in Europe,
standing at a height of 135 meters (442 feet).

Writing

Ex. 14. Translate the article from English into Russian and
entitle it. See Appendix 2,3 for help.

You may be wondering whether you are suited to a career in mining.

Choosing a career is an

important decision that requires careful

consideration. Identifying your interests, specific skill sets, and work
preferences are steps in the process. Here are several online self-assessment
tools to help you determine whether mining is the right career path for you:

ESPORT (Essential

Resources and Skills

Development

Skills Portfolio) -
Canada,

Developed by Human
this website offers
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comprehensive tools to help you further explore your particular "fit" with
various careers, including some exciting careers in mining! ldentify your
capabilities and essential skill sets, as well as careers that would work for
you.

Career Development eManual - Developed by The University of
Waterloo's Career Services Department, this step-by-step self-assessment
tool offers a complete online assessment of your personality, interests,
values, skills, learning needs, and self-employment potential.

Working in Canada - Working in Canada is the Government of
Canada's leading source for jobs and labour market information. It offers
users free occupational and career information such as job opportunities,
educational requirements, main duties, wage rates and salaries, current
employment trends, and outlooks.

Identify Your Career Options - Developed by the Government of
Canada, this website offers career quizzes to help you discover career
options that match your interests and abilities, as well as links to other online

career resources.
(http://careerplanning.about.com/od/careerchoicechan/tp/Career-Choice)

Ex. 15. Summarize what is said on advantages of being a mining
engineer.

Listening

Ex. 16. a) Before listen to a presentation try to describe the
qualification of an engineer of the future. What skills should he/she
possess from your point of view?

b) Listen to a presentation and say in which order is the
following done?

[ | A —economic globalization
[ ] B —students training

C — engineering education

D — students international qualification
] E — engineers role in the society
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Ex. 17. Watch the video once again and say what is global
engineering and what qualities must a global engineer have?

Speaking

Ex. 18. Discuss in pars what is mining engineering, whether it is
popular or not in the modern society.

Ex. 19. Discuss the following, give your arguments.

1. Engineering is quite different from science. Scientists try to
understand nature. Engineers try to make things that do not exist in nature.

2. Engineers stress invention. To embody an invention the
engineer must put his idea in concrete terms, and design something that
people can use. That something can be a device, a gadget, a material, a
method, a computing program, an innovative experiment, a new solution
to a problem, or an improvement on what is existing.

3. Almost all engineers working on new designs find that they do
not have all the needed information. Since a design has to be concrete, it
must have its geometry, dimensions, and characteristic numbers. Most
often, they are limited by insufficient scientific knowledge.

4. Engineering sciences have been born. Thus they study
mathematics, physics, chemistry, biology and mechanics. Often they have
to add to the sciences relevant to their profession.

Ex. 20. Work in pairs and test your partner how much he/she
knows about engineering.

1. Solar power generates electricity from what source?

2. Did the Apple iPhone first become available in 2005, 2006 or
2007?

3. In terms of computing, what does CPU stand for?

4. True or false? Nintendo was founded after the year 1900.

5. The Hubble Space Telescope is named after which American
astronomer?

6. Is the wavelength of infrared light too long or short to be seen by
humans?

7. Firefox, Opera, Chrome, Safari and Explorer are types of what?
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8. True or false? Gold is not a good conductor of electricity?

9. The technologically advanced humanoid robot ASIMO is made
by which car company?

10. True or false? Atomic bombs work by atomic fission.

11. In terms of computing, what does ROM stand for?

12. Did the original Sony Playstation use CDs or cartridges to play
games?

13. What is the Earth’s primary source of energy?

14. IBM is a well known computer and information technology
company, what does IBM stand for?

15. Along with whom did Bill Gates found Microsoft?

16. What science fiction writer wrote the three laws of robotics?

17. True or false? In computing, keyboards are used as input
devices.

18. What does the abbreviation WWW stand for?

19. Nano, Shuffle, Classic and Touch are variations of what?

20. True or false? DNA is an abbreviation for ‘Deoxyribonucleic
acid’.
(uiz Answers I. The Sun 2. 2007 3. Central Processing Unit 4. False - 1883 5. Edwin Hubble B. Long 7. Web browsers 8. False 3. Honda 10. True 11,

Read Only Memary 12. CDs I3. The Sun 14. International Business Machines 15. Paul Allen IB. Isaac Asimov 17. True 18. World Wide Web (9. The Apple
iPod 20. True

Ex. 21. Role play.

A: You are going to plan your career as a future mining engineer,
present some steps of it. What is necessary to do at first, second and so on?
Discuss the CV’s steps with your group mates.

B: You have an experience of operating engineer at the local mine.
Share your options with the colleagues. Present your CV.

Glossary
drag TOPMOXKCHHE, 3ala3/IbIBaHUC
application IPUMCHCHHUE
insight IPOHUKHOBEHHE, TOHUMaHNE
cognizance KOMIICTEHIINST, FOPUCAMKITHS
fluid mechanics TUAPOAIPOMEXaHUKA
plumbing nasIbHBIC PAOOTHI; BOJOTIPOBO/T

architectural engineering apxXuTeKkTypHOE MPOCKTHPOBAHKE
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biomedical engineering
civil engineering
computer engineering
electrical engineering
industrial engineering
mechanical engineering
software engineering

dam
environmental
engineering
deforestation
pollution

acid rain
artificial heart
wavelength
infrared light
deoxyribonucleic acid
dimension

rotor tip

wind turbine
prosthetic limbs
synthetic organs
wheelchair
statutory tickets
benchmarking

wanderlust

roster
BepHVTLCHA B OrJiaBJIeHHE

OMOMHKEHEePHSI

IPaXIaHCKOE CTPOUTEIHCTBO
POCKTHPOBAHNE KOMITBIOTEPOB
ICKTPOUHKCHEPHSI
IPOMBIIIIEHHOE CTPOUTEIIHCTBO
MAaIIHHOCTPOCHHE

pa3paboTKa MpOTPaMMHOTO
obecrieueHus

namMOa, II0THHA
IPUPOI000YCTPOUCTBO

BbIpyOKa Jieca

3arpsi3HEHUE

KHUCJIOTHBIN JTOXK/Ib

HUCKYCCTBEHHOE CEp/ILIC

JUIMHA BOJIHBI

UK nznyueHune
JI€30KCUPUOOHYKICMHOBASI KUCJIOTA
pa3Mephl; BeJIMUYMHA

3aKOHIIOBKA JIOMACTH HECYIIIEr0 BUHTA
BETPSIHOM JBUTATEIb

MPOTE3HbIC KOHEYHOCTH
CUHTETUYECKHE OpPTaHbl

WHBAJIUIHOE KPECIio

oduIMagbHas JUIECH3US
CONOCTABUTCIBHBIM aHaJN3 OTACIILHBIX
Iokasareneu

"oxoTa Kk nepemMeHe Mect"

pabounii rpaduk
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UNIT 3 ENGINEERING IN KUZBASS

Warming up

Ex. 1. What comes to your mind when you look at this picture?
How does it refer to the topic?

Lead —in

Ex. 2. What is the quotation about? How does it refer to the topic
under discussion?

“The human foot is a masterpiece of engineering and a work of art.”
Leonardo da Vinci

Ex. 3. Find synonyms to the following words.

Development, construction, coal, area, production, plant, mine,
engineering, equipment, mechanism, enterprise, invention, employ.

Ex. 4. a) Give definitions of the following terms, if necessary
consult English — English dictionary.

e Machine building —
e Crusher —
e Excavator Shovel —
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Feeder —

Loader —

Press Forging —
Bottom-Poured Ingot —
Ingot —

Crane —

b) Make the sentences of your own with the words from ex. 4. a)

Ex. 5. What do you know about industrial development of your
region? Answer the questions.

1. What are the main regional branches of industry?

2.What are the main regional enterprises?

3.When did the region become the leading coke chemical industrial
center?

4.  Why does Kuzbass play a great role in the economic

development of the country?

Reading

Ex. 6. Read the text and explain the meaning of the underlined
words in your own way.

Industrial Development of Kemerovo City

A lot of cities have century-long history but 90 years of existence is
not a long period. An administrative center of Kuzbass — big industrial and
cultural center of our country — appeared instead of Sheglovsk.

Although the location of coal fields near the river Tom was very
favorable and didn't require either many efforts or much funding, it took
the Imperial government 200 years to start the extraction of Kuznetsk coal.
The construction of the roads was unnecessary as the river Tom allowed to
transport coal to the territories by such rivers as the Ob and the Irtish up to
the Ural river, where the demand for coal was very high.

There was an increase in the extraction of coal in Kuzbass in 1921. It
allowed the region to become the leading coke chemical industrial center

within 5 years. In summer of 1921 the initiative group of American
31




workers headed by a Holland engineer and communist S. Rutgers and an
American communist B. Heighwood offered the Soviet government to
found a colony of foreign workers and specialists in Kuzbass.

The Soviet government assigned Kuzbass a great role in the
economic development of the country. There was only one steel and iron
provider in the Soviet Republic at that time — Urals — and Kuzbass was to
provide it with coking coal. In the same year, the collieries of Sudzhensk
and the KOPIKUZ Corporation's plants and mines were nationalised. At
the end of 1922, the Coal Industry Trust of the Kuznetsk Basin was
founded and Autonomous Industrial Colony of Kuzbass (AIC) was
established. The industrial large-scale construction that started in the
Kuznetsk Basin in summer of 1930 soon became a matter of national
importance and support.

New mining machinery and mechanisms were introduced in
coalmines. Kemerovo Repair and Engineering Works, Anzhero-Sudzhensk
Engineering Plant and Kisselevsk Mining Engineering Plant played a great
role in providing the new mines with equipment.

By the beginning of World War Il, there were 59 operating mines in
Kuzbass with a total annual output of over 50 million tons.

Non-ferrous metallurgy appeared in Kuzbass in the last five years
before the war. This is when Belovo Zinc Plant and Novokuznetsk
Aluminium Plant were built. Besides, there was a significant increase in
gold mining.

The third largest industry in Kuzbass, after coal mining and
metallurgy, was chemistry. Kuzbass chemical enterprises supplied the
country with hundreds of thousands of tons of high quality nitrous
fertilisers, sulphuric and nitric acids, sodium hydroxide, pitch, varnish and
technical lubricants.

A powerful railway system was built in Kuzbass, which cost to the
Soviet government over 500 million roubles. The total length of the
railroad reached nearly two thousand kilometres.

(http://www.kemerovo.ru)
Ex. 7. Discuss these questions with your partner.

1. What was the reason for Kuzbass development by the
government?
2. Why was the construction of the roads unnecessary?
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3. Why did the region become the leading industrial center?

4. What enterprises played a great role in providing the new mines
with equipment?

5. What is the largest industry in Kuzbass after coal mining?

6. Why did the Soviet government assign Kuzbass a great role in the
economic development of the country?

7. When did non-ferrous metallurgy appear in Kuzbass?

8. How many mines, open-pit mines, coal preparation plants,
machine-building factories were there in Kuzbass coal industry by the
early 90s?

Ex. 8. Complete the sentences using the words below.

Demand, roads, a colony, coal fields, coal, extraction, transport,
summer of 1921, large-scale construction, national importance.

1. The location of ... near the river Tom was very favorable and
didn’t require either many efforts or much funding, it took the Imperial
government 200 years to start the .... of Kuznetsk .....

2. The construction of the ... was unnecessary as the river Tom
allowed to ... coal to the territories along such rivers as the Ob and the
Irtish up to the Ural river, where the .... for coal was very high.

3. In ... the initiative group of American workers headed by a
Holland ... and communist S. Rutgers and an American communist
B. Heighwood offered the Soviet government to found ... of foreign
workers and specialists in Kuzbass.

4. The industrial .... that started in the Kuznetsk Basin in the
summer of 1930 soon became a matter of .... and support.

Ex. 9. a) Read the text and make the appropriate order of the
paragraphs. Argue your choice.

Modern Industrial History of Kemerovo City
A. On the whole, by early '90s the coal industry of Kuzbass

comprised 78 mines, 24 open-pit _mines, 28 coal preparation plants, 5
machine-building factories for coal industry, 7 research institutes and
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many auxiliary enterprises. There were 315,000 people employed in this
industry. Maximal coal output was achieved in 1988 totaling 159 million
tons.

B. Successful start of Kuzbass industry in the post-war period
determined its further long-term development. This is especially observed
in the coal industry. In 1960 there were eleven mines, seven opencast
mines, six preparation plants. One of these mines is Raspadskaya mine.
Now it is the largest mine in the country.

C. Such big enterprises as Novokuznetsky Ferroalloys, Aluminium
Plant, Kuznetsky and Kemerovo Heat and Power Plants were put in
operation. Almost two-fold increase in coal output achieved by the local
miners saved the national economy from fuel shortages. Especially rapid
was the growth of chemical industry in the region. Kemerovo turned into
the largest chemical center based on processing of coal and coking gas.

D. Chemical and electromechanical enterprises were placed in
Kemerovo, iron-and-steel works found their new place in Novokuznetsk.
In total, by autumn of 1942 over 50 industrial enterprises, 35 organizations
and many educational institutions were relocated to Kuzbass.

E. In post-war time the plans were to develop ferrous and non-
ferrous metallurgy, building industry and to increase capacities of light and
food industries in the Kuznetsky Basin.

F. In the first days of the World War Il in the USSR, the Government
decides to evacuate enterprises, including inventories and productive
assets from the near-front zone to eastern parts of the country. Workers,
technicians and engineers of Donbass Coal Trusts came to Kuzbass.
Various research institutes were also evacuated here.

(http://www.kemerovo.ru)

b) Look at the text again and give Russian equivalents to the
underlined word combinations. Consult Appendix 1 if necessary.

Ex. 10. Fill in the chronological table to speak about development
of Kemerovo industry.

Date Event
1921
1922
1926
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1930

1935

1941

1942

1960

1988

1990

Ex. 11. Before reading the text, tell what you know about
Machine Building Plant “YURGA”.

Machine Building Plant “YURGA”

Machine Building Plant “YURGA” is a producer of mining
equipment, truck-mounted cranes, metallurgical products and multipurpose
industrial equipment. It is the center of coal mining engineering in
Kuzbass and one of the leading manufacturers of mining equipment in
Russia. For 65 years Machine Building Plant “YURGA” has been running
as a powerful complex of multibranch production operations from
steelmaking to assembly of the most complex items.

Mining Equipment

e Roof supports
conveyors

Stage loaders
Crushers

Machines

Chain cable handlers
Power hydraulics
Excavator shovels
Hydraulic monitors
Feeders

Load Lifting
Machines

e Cranes

e Loaders

e Fork lifts
e Hydraulic
"Jimbo"

cart

Metallurgical Products
e Press forgings

e Rolled rings

e Hammer forgings
and closed die forgings
e Cast bars

e Precision casting

e Forging ingots

e Bottom-Poured
ingots

35




High technical performance and competitiveness of mining
equipment, truck-mounted cranes "YURGA" (earlier “Yurginets”) and
other machinery have been more than once awarded medals and
certificates at international fairs both in Russia and abroad.

Since 1992 Machine Building Plant “YURGA” as a part of the fuel
and energy complex has become a center of Kuzbass coal mining
engineering and one of the leading manufacturers of mining equipment in
Russia. Since 2006 the plant has launched production of mining equipment

on a level with the highest world standards.
(http://eng.yumz.ru/product/mine)

Ex.12. Look through the table of mining equipment in ex. 11 and
discuss these questions.

1. What does Machine Building Plant “YURGA produce?

2. Do you know what each type of equipment is used for?

3. Have you ever come across such specifications in Russian or
English mining industry trade journals?

Ex.13. Explain the difference between different types of
equipment. Use the model.

Model: A conveyor is used in mining industry for coal hauling, and a
stage loader is a chain conveyor used in the longwall mining of coal that
transports coal cut by a coal shearer from the shearer's armored face
conveyor (AFC) to a main belt conveyor.

conveyor stage loader
crusher chain cable handler
power hydraulic excavator shovel
hydraulic monitor feeder

press forging rolled ring

cast bar precision casting
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Ex. 14. Match the columns to read some useful facts about
energy branch of Kuzbass industry.

Energy Circuit to be Created at South of Kuzbass

The energy circuit

allow to raise stability of power supply in
Novokuznetsk and provide failure-free electrical
energy deliveries to the metallurgical and coal
enterprises situated here, in particular — to the
Novokuznetsk Aluminum Plant, Kuznetsk Ferrous
Alloy, Novokuznetsk Iron and Steel Works, etc.

The availability of
two independent
power sources for
each substation will

which is planned to be created at the south of
Kuzbass by the engineers of MES Siberia, will
include substations Elanskaya, NKAZ-2, West-
Siberian with the voltage of 220 kV and substations
Kuzbasskaya, Novokuznetskaya with the voltage of
500 kV.

MES Siberia is

for Engineering and Construction Management of
Siberia and MES of Kuzbass, the heads of
contractor organizations, which took part in the
setting, approved of the decision of FGC — creating
an energy circuit at the south of Kuzbass will
provide broader possibilities for the development of
local enterprises.

It is noted that the
employees of the
Center

going to create an energy circuit at the South of
Kuzbass. The project is scheduled to be completed
for the end of December 2012 — this was announced
at the setting of the operational headquarters of the
execution of the investment projects of FGC UES
Main Electrical Grids of Siberia in Kuzbass by the
General Director of the branch.
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Ex. 15. Using the information from ex. 14 expand on the crucial
role of energy industry in Kuzbass.

Writing

Ex. 16. Translate the article from English into Russian and entitle it.
See Appendix 2,3 for help.

Today all over the world there is a steady development of coal
processing and creation of new technologies. It must be said, that now only
in the republic of South Africa complex coal processing is realized
completely. But practically all the countries having coal reserves try to
solve this problem. For example, China actively develops water-coal fuel
manufacture and plans to extract 12 million tonnes a year.

At the stage of mining re-structuring practical application of ideas of
deep coal processing should be undertaken. One of the forms of practical
realization of scientific and technical approach in this field was defined by
the Siberian branch of the Russian Academy of Sciences to create on the
basis of the state unitary enterprise "semicoking Factory™ (Leninsk-
Kuznetsk) research-and-production deep coal processing association. Such
extraordinary association allows connecting in all available capacities and
possibilities to approbations, and fasting introduction in manufacture many
successful scientific works of the Siberian Branch of the Russian Academy
of Science in the field of coal chemistry: manufacture of the activated
coals, few-smoke fuel, sorbents, coal briquettes, liquid products of
pyrolysis, etc.

It is necessary to remark, that such technologies as underground
gasification of coals, extraction of methane from coal layers should be
considered equally in the connection with technologies of coal extraction
working out a coal deposit. Hydraulic coal mining, use of water coal
suspensions can be regarded in focus of highly progressing up-and-coming
technologies. There is a strong support to confirm that hydro extraction use
at working out layers lying in especially difficult geographical conditions
of the Prokopievsk and Kiselevsk regions in Kuzbass can inhale the
second life in extracting coal deposit. Moreover it can be possible to

produce valuable coking coals for low prime cost.
(http://www.worldcoal.org/coal/coal-mining/)
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Ex. 17. Summarize what is said on the perspectives of Kuzbass
mining engineering.

Listening

Ex. 18. Answer the questions before watching the video, after you
watch the video you’ll have to check your answers. The questions and
the answers are given to you.

1. What country we are going to speak about?

a) Russia b) China c) Germany

2. Is the region famous for ...?

a) Industry b) Education c) Natural resources

3. What kind of equipment is supreme in this region?

a) Grader b) Excavator c) Bulldozer

4. Is this machine big or small?

a) Big b) Very big ¢) Small

5. What is the price of the equipment?

a) 10 million b) 20 million c) 100 million

6. How many years did it take to compose all part of this machine
into one unit?

a)l year b) 2 years c) 4 years

7. What types of mineral deposits can this machine excavate?

a) Coal b) Brown lignite coal c) Rock

8. How many persons must control this machine?

a)2 b)4 c)10

9. How many cubic meters of material can this machine remove?

a) 200 000 b) 100 000 c) 50 000

10. How many people can replace the excavator?

a) 200 b) 10 000 c) 40 000
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Ex. 19. Now watch again for the details. Describe technical
characteristics of bucket wheel excavators.

Speaking

Ex. 20. Work in pairs, discuss what should be done to increase
production growth in Kuzbass. Use the following expressions.

97 facilities, various forms of machine building activities,
manufacture of coal and ore mining equipment, electrical appliances,
chemical engineering, lathes, tools, instruments, bearings, equipment for
light and food industries, equipment for sanitary and bathroom ware
production, gas sector and road construction industry equipment.

Ex. 21. Comment on the following, support your argumentations.

1. The chief target of the mechanical engineering holding is to
provide cutting-edge mining equipment to the gold mines.

2. The products of the association are supplied to 20 states of the
world.

3. The mechanical engineering holding incorporates large machine
building complexes called “Gasprom”, “Lukoil” and “Rosneft”.

4. High demand for the equipment with a better performance in the
market of mining machinery demonstrates effectiveness of the selected
strategy and priorities targeted at adopting innovative production practices.

Ex. 22. Debating.

Work in two groups, one group is thinking over metal tile sheet
production organization in Kemerovo, the second group (your business
partners) is against such an idea. Organize a business meeting to discuss
the following:

e the most advanced, technically simple and at the same time, low-
cost business line;

e the volume of low-height housing and private construction;

e the demand for construction and roofing materials;

e production volume does not satisfy all needs of the construction

industry in the region;
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coal field

extraction

coking coal
industrial center
coal pit

steel and iron
mining

metallurgy

colliery

mining machinery
ferrous and non-
ferrous metallurgy
power grid

heating and power
station

power generation
cutting-edge mining
equipment

hoisting machinery
underground
mining
truck-mounted
crane

energy circuit
power supply

roof support
conveyor

stage loader

crusher

high quality requirements;

high colour range requirements to the product;

metal tile sheet production technology;

metal tile sheet production personnel and equipment;
workers’ wages;

metal tile sheet production profitability, gross and net profit.

Glossary
MECTOPOKICHUE YIJIsl; YTOJbHBIN OacceiH
BBIEMKA PYIbI
KOKCYIOIIUICS YTOIb
MTPOMBIIIIJICHHBIN LEHTP
yroJIbHas I1axTa
CTaJlb U KEJIE30
TOPHOE AEI0
METaJUTyPrHsl
YTOJIbHBIWA PYJHHK, [IaXTa
TOpHbIE MAIIMHBI, TOPHOE 000PYIOBaHHE
YepHasi ¥ BETHAS METAJUTYPrHsl

QJICKTPOSHCPICTHICCKAA CUCTCMaA
TCIIODJICKTPOCTAHII A

BBIPA0OTKA JIEKTPOIHEPTUU
pexylliee TOpHOE 000pY/I0BaHUE

000py/I0BaHUE MOABEMHON MAIIIMHBI
MoJI3eMHas 100bIYa

aBTOMOOWJIbHBIN KpaH

DIIEKTPOCETh

CUCTEMa JIEKTPOCHAOKEHUS
KpPEIIEHUE KPOBJIH

KOHBEWEP; TPAHCIIOPTED
NIEPErpy304HOE YCTPOUCTBO
apoOuIiKka; IpoOmiIbHAs YCTaHOBKA
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chain cable handler  TpakoBsIii kaOeneykIaaunK

hydraulic ['mppaBnnyeckuit

excavator shovel KOBIII SKCKaBaTopa
hydraulic monitor  ruxpaBIHYECKUNT MOHHUTOP
feeder 3arpy3049HOE YCTPOMCTBO
press forging KY3HEYHO-IIPECCOBOE IPOU3BOJICTBO
rolled ring pacKkaTHOE KOJIBIIO

hammer forging CBOOOJIHAsI KOBKa Ha MOJIOTE
closed die forging  mTaMmoBaHHas MOKOBKA
cast bar JUTask 3ar0TOBKA

precision casting IPEIU3HOHHAS OTJIMBKA
forging ingot KY3HEYHBIA CIIUTOK
bottom-poured CJIIUTOK CU(DOHHOM pa3IMBKU
ingot

BepHVyTLCH B OrJiaBJIeHHE

UNIT 4 MINING EDUCATION IN RUSSIA AND GREAT BRITAIN

Warming up

Ex. 1. What do you know about systems of higher education?
Answer the questions.

1. Is there any universal system of higher education in the world?

2. What systems of higher education are there?

3. What is meant by English system of education?

4. What does German system of higher education mean?

5. Which system of higher education dominates in West European
countries?

42


file://fs.kuzstu.ru/KuzSTU/Методический%20отдел/Внутренние/Методические%20издания/Электронные%20и%20печатные%20издания/Учеб%20пособия%20Сборники%20задач%20ЭлИ/Широколобова%20Хорешок/Пособие%20English%20for%20miners.doc%23_Оглавление

Lead —in

Ex. 2. What is the quotation about? How does it refer to the topic
under discussion?
“Education is the most powerful weapon which you can use to
change the world.”
WNelson Mandels

Ex. 3. Find synonyms to the following words.

The finals, diploma, thesis, curriculum, supervisor, method, examine,
basis, demand, supply, get, usual, the humanities, skill, tuition fee.

Ex. 4. Give definitions of the following words, if necessary
consult English — English dictionary.

Leadership —
Invariable —
Graduation —
Application —
Educator —
Location —
Qualification —
Generalization —

Ex. 5. Find out the meanings of the word last and translate the
sentences below.

1. Last year around 9 000 people graduated from the Kuzbass higher
educational institutions.

2. The courses of study last from four to six years.

3. That was the last time | saw her.

4. The holidays came at last.

5. How long would the fine weather last?

6. James Il was the last of all the Stuart kings.

7. At last we reached London.

8. When were you there last?
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9. This is our last hope.

Reading

Ex. 6. Read the text and explain the meaning of the underlined
words in your own way.
Mining Higher Education

Mining education is the system of preparing engineers, technicians,
and skilled workers for the coal, ore, chemical raw materials, non-ore
construction materials, oil, and gas mining industries.

The creation of the first educational institutions for training
specialists in the mining industry dates from the 16th and 17th centuries,
when the industrial mining of coal and ore itself began. In Russia mining
education began with the organization of mining and metallurgical schools
in the 1720’s, and later of mining institutes.

In 1724 the first advanced level mining school in Russia was
established in Ekaterinburg (now the I. I. Polzunov Sverdlovsk Mining and
Metallurgical Technicum), and in 1773 a higher mining college was
established in St. Petersburg (now the G. V. Plekhanov Leningrad Mining
Institute).

In the 18th and 19th centuries mining education included the study of
mining, geology, and metallurgy. In the late 19th and early 20th century
the mining, geological, and metallurgical disciplines were made separate
specialties — mining engineering, geological mining engineering, and
metallurgical engineering.

The Ekaterinoslav Higher Mining College was opened in 1899; the
mining department at the Tomsk Technological Institute was opened in
1900; and the Ekaterinburg Higher Mining College - in 1916.

The Moscow Mining Academy (1918), mining institutes in luzovka
(1921), Kharkov (1922), and Krivoi Rog (1922), and mining departments
at polytechnical institutes in Novocherkassk, Thbilisi, Baku, and
Vladivostok were founded during the first years of Soviet Union,

In 1930 institutes for the study of mining, petroleum, non-ferrous
metals and gold, steel, geological prospecting, and peat were organized
under the auspices of the Moscow Mining Academy. After the Great
Patriotic War, mining institutes (and departments) were organized in
Kemerovo, Irkutsk, Perm, Karaganda, Tula, Alma-Ata, and elsewhere.
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In 1971, 115,000 people with mining specializations were studying at
higher educational institutions, and 106,000 in technicums. In 1971 higher
educational institutions graduated more than 14,300, and technicums,
16,600 mining specialists.

Skilled mine workers (for example, machine operators, drill
operators, timberers, tunnelers, and blasters) are trained in a system of
secondary vocational-technical schools. About 40,000 mining workers
were graduated in 1971. In 1971, 154 secondary vocational-technical
schools were training 72,000 students for the coal industry, 124 schools
were training 63,000 students for the metallurgical industry, and 80
schools were training 40,000 students for the oil and gas industries.

The Russian system of mining education and the scientific schools of
Russian mining scientists (for example, B. 1. Bokii, M. M. Protodiakonov-
starshii, I. A. Time, I. M. Gubkin, M. M. Fedorov, A. S. Il'ichev,
D. I. Mushketov, A. A. Skochinskii, A. M. Terpigorev, A. P. German,
E. F. Sheshko, L. D. Sheviakov, and N. V. Melnikov) have received
worldwide recognition.

Higher mining education is conducted in the following
specializations: mine surveying; the technology and large-scale
mechanization of underground mineral mining; the technology and large-
scale mechanization of peat deposit mining; mineral concentration; the
construction of underground mining structures and shafts; the installation,
design, and operation of gas and oil pipelines and storage tanks; the
technology and large-scale mechanization of open-pit mineral mining (and
of mining oil and gas deposits); mining machinery and structures;
machines and equipment for the oil and gas industries; the electrification
and automation of mining; the economics and organization of the mining,
petroleum, and gas industries; peat machines and structures; and the

physical processes of mining production.
(http://encyclopedia2.thefreedictionary.com/Mining+Education)

Ex. 7. Discuss these questions with your partner.

1. What is mining education?

2. When were the first educational institutions for training
specialists in the mining industry founded and where?

3. When did mining education in Russia begin?
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4. The study of what subjects did the mining education include in
the 18th and 19th centuries?

5. Where were the main mining schools established and when?

6. How many people with mining specializations were studying at
higher educational institutions in 1971.

7. What specializations is higher mining education conducted in?

8. What Russian mining scientists do you know?

Ex. 8. Fill in the chronological table and speak about history of
mining education.

16th century
17th century
1720
1724
1773
18th century
19th century
1899
1900
1916
1971

Ex. 9. Give the summary of the text in English.
Moscow State Mining University

Its history can be traced back to September 4, 1918, when Moscow
Mining Academy was founded. In 1930 the Academy was divided into six
independent institutes. Among the new colleges which grew out of the
Academy's departments was Moscow Mining Institute. Since that time
Moscow Mining Institute has become one of the largest and best-known
scientific centers in the field of mining and one of the leading teaching and
research mining schools in the country. In 1993 the Institute was
transformed into the State University of Mining, due to its great
contribution to mining science and training of highly-qualified specialists
for various branches of mining industry.
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A multi-level structure of higher education has been introduced at the
University. The first four years of University study are known as
undergraduate study and usually lead to the Bachelor of Science (B.Sc.)
degree. All bachelor's programs include general education in science and
engineering, social sciences, arts, and a field of specialization called the
major.

The second level, five years together with the first level, may lead to
receiving a diploma of a chartered mining engineer. The objective of the
program is to give high level specialized training to engineers. A
professionally qualified mining engineer must be a graduate proficient in
technical management as well as in practical knowledge of actual mining
operations.

Students who have excelled as undergraduates may wish to continue
their education at the graduate level (the third level). Upon conclusion of
two additional years at the University, the student will be awarded with the
Master of Science (M.Sc.) degree. The graduate program involves lectures,
essay-writing, and a personal case-study.

The academic year is divided into 17-week terms called autumn and
spring semesters. Each semester is a unit of study requiring examinations
and completion of coursework. The general pattern of teaching at the
University is a combination of theoretical training and practical
instruction. Towards the end of the second year the student is expected to
select his field of specialization. After graduating from the University
students may specialize in underground or surface mining, geology and
surveying, mineral processing, mining economics and management,
ecology and environmental engineering, computing and computer
programming, etc.

Six faculties (departments) of the University are currently training
over 5,000 undergraduate students and about 300 postgraduates. The
faculties of the University are:

e The Faculty of Coal Mining and Underground Construction;

The Faculty of Ore and Non-Ore Mining;

The Faculty of Physical Engineering;

The Faculty of Mining Electrical Mechanics;

The Faculty of Automation and Computer Science;

The Faculty of Evening and Correspondence Education.
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The University has at its disposal up-to-date research and laboratory
facilities, automation and computer systems, recreation centers, hostels
and sports facilities. There is a Lyceum for high-school students (9-10
grades) and a preparatory department. Moscow State University of Mining
takes orders for conducting research and development. The University has
a publishing house of its own. Degrees in mining specialties awarded by

the University are valid abroad. There is a military training department.
(http://en.wikipedia.org)

Ex. 10. Discuss these questions with your partner.

1. When was Moscow Mining Academy founded?

2. What was the structure of the Academy?

3. Why has Moscow Mining Institute become one of the largest and
best-known scientific centers in the field of mining?

4. What structure of higher education has been introduced at
Moscow Mining Institute?

5. What is the third level of education in the University?

6. How is the academic year divided?

7. What is the general pattern of teaching at the University?

8. What subjects may students specialize after graduating from the
University?

9. How many departments are there at the University?

10.How many undergraduate students and postgraduates are training
at the University?

Ex. 11. Are these statements True or False? Correct the false ones.

1. The University has not at its disposal up-to-date research and
laboratory facilities, automation and computer systems, recreation centers,
hostels and sports facilities.

2. Nine departments of the University are currently training over
7,000 undergraduate students and about 100 postgraduates.

3. The history of Moscow State Mining University can be traced
back to September 4, 1918, when St.Peterburg Mining Academy was
founded.

4. A multi-level structure of higher education has been introduced at
the University.
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5. The second level, five years together with the first level, may lead
to receiving a diploma of a chartered mining engineer.

6. The general pattern of teaching at the University is a theoretical
training.

Ex. 12. What do we know about mining education in Great
Britain? Answer the questions.

1. Is there any special system of higher mining education in Great
Britain?

2. What is the structure of mining education system in Great
Britain?

3. Which system of higher education is more effective, Russian or
English?

4. Is there a multi-level structure of higher mining education?

5. Why is mining important today in Great Britain?

6. What is the structure of mining engineering programs?

7. What degrees can be obtained by students after the graduation of
the higher mining educational establishment?

8. What specialization is among the top-10 most in Great Britain?

9. What personal qualities are necessary to become a mining
engineer?

10.Where can graduates entering the mining industry work in?

Writing

Ex. 12. Translate the article from English into Russian and
entitle it. See Appendix 2,3 for help.

For thousands of years, mining in the earth for minerals, fuels, and
metals has been a key part of human societies around the world. Extractive
processes provide stone for building, metals for tools, and precious
materials like gold and diamonds. Today, mining is as important as ever,
and a new class of people — mining engineers — have appeared to handle
the complex science of this ancient activity.

As a student of mining engineering, you will learn about all aspects
of the mining business, from prospecting and site analysis, to extraction
and worker safety. As gold mines, oil wells, and quarries continue to drive
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economic development all over the globe, you will be well equipped to
take part in this exciting and thriving industrial sector.

Mining-engineering majors take a variety of classes that includes
some balance of geological science and engineering techniques. The
structure of these programs can vary considerably, and many are designed
to teach students how to optimize mining operations in the local area
where the program is based.

The majority of students in mining engineering obtain at least a
Master’s Degree in the field before they seek employment. While
undergraduate-level programs do exist, they are uncommon. If you aspire
to become a mining engineer, it’s a good idea to get a Bachelor’s degree in
engineering (a double major in engineering along with geology,
mathematics, or physics is ideal), then apply to Master’s programs in
mining engineering. This will provide the specialized knowledge that both
graduate schools and employers value in an applicant.

Mining engineering has been found to be among the top-10 most
lucrative college majors, along with several other engineering fields.
Economies around the world, from the USA to sub-Saharan Africa, depend
on having qualified mining engineers to oversee large-scale extraction
operations, and so there are plenty of well-paying jobs available. In
addition, many mining engineers develop an expertise in locating deposits
of precious minerals prior to setting up a mining operation, which is an
extremely valuable skill in the mining industry.

To become a mining engineer you are to have such personal qualities
as:

e interest in science and mathematics, especially physics and
chemistry,

e strong problem-solving and logical thinking skills,

e patience, diligence, and work ethic — willingness to work on
complex problems for an extended period of time,

e attention to detail and good organization.

Training is also available for specific mining industries in sectors
such as coal, metalliferous, extractive, explosives and drilling. Graduates
entering the mining industry can work in many fields and countries in roles
such as: environmental scientist or engineer, minerals process or mining
engineer, mine rehabilitation specialist, geologist, researcher or laboratory
technician, mine planner, surveyor, underground miner.

50



(http://oilprice.com/Alternative-Energy/Renewable-Energy/Peak)

Ex. 13. Summarize what is said on mining education in Russia and
Great Britain.

Listening

Ex. 14. a) Before listen to a presentation try to describe
Innovations in engineering education in future. What subjects should a
future engineer study from your point of view?

b) Listen to a presentation and say in which order is the
following done?

[ ] A —minority engineering program

[ ] B —engineering program for women
C — new generation of engineers

(] D — innovative engineering education

] E — modern world of innovations

Ex. 15. Watch the video once again and answer the questions.

1. How many years does the engineering education exist?

2. What defines engineering education?

3. What year was the First Freshmen Engineering Department
organized?

4. What researches did the department do?

5. Who was Albert Spalding?

6. What purpose was 100 million dollars spent for in 19507

7. Why is First Freshmen Engineering Department specific?

8. What year did the engineering program for women appear?

9. Why are women attracted in engineering?

10.1s engineering setting trends? Why?
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Speaking

Ex. 16. Work in pairs and compare educational requirements for
mining engineers existing in technical universities of Russia and the
UK.

Ex. 17. Discuss in groups pros and cons of foreign educational system
In the sphere of preparing mining engineers and the educational
system of Russian higher technical school. Present the project “Me
and my speciality”.

Ex. 18. Work in pairs.

You are a future mining engineer. Discuss in pairs what is
engineering, what qualities the engineer should possess in order to be
successful.

Discussion points

1. Explain clearly and as fully as possible, why is the engineer not
free to select the problem which interests him?

2. What does efficiency mean to the engineer?

3. Give clear illustration of the emphasis on efficiency. What does
efficient functioning depend on?

4. Speak out that any problem involving the low - cost production of
large quantities of any item is an engineering problem even if the item
itself originated in the work of other disciplines. Explain how any given
result of (a) medical research, (b) agricultural research, (c) nuclear physics,
(d) optical research is likely to need solutions requiring the skills of an
engineer.

5. Explain in details why:

a) "efficiency costs money";

b) "safety adds complexity";

¢) "performance increases weight".

6. You have read that engineering solution to most problems is the
"most desirable end result taking into account many factors”. Does this
apply to your own discipline? If so, explain in what way.

7. What do you understand by the definition "engineering of the
highest type"?
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8. What is your opinion with regard to that "the successful engineer
IS @ malcontent always trying to change things for the better"?

substantial

full-time student

admission

support

Free

tuition

authorities

experience

Skill

graduation

application

chemical raw materials

geological prospecting

auspices

mine surveying
BepHyThcH B orj1aBJieHHUE

Glossary
CYLIECTBEHHbIM, BAXKHbIN, 3HAYUTEIbHBIN
CTYJICHT JTHEBHOT'O OTACICHUSI
IIPUEM B BY3
TTOJIJIEPKUBATh
OecIuIaTHBIN
oOyueHne
BJIACTH, aAMUHHUCTPALUS
OIIBIT
yMeHHe, KBaTupuKaus
OKOHYAHHE BBHICIIET0 Y4eOHOTO 3aBEACHUS
IIPUMEHUMOCTb; IIPEACTABICHUE
XHMHUYECKOE ChIPhE
re0JIOrnYecKas pa3Be/iKa
MTOKPOBUTEIBCTBO
MapKIIEHIepcKas CbEMKa
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UNIT 5 OUTSTANDING RUSSIAN SCIENTISTS IN MINING

Warming up

Ex. 1. a) What comes to your mind when you look at this
picture? How does it refer to the topic?

b) Try to remember Russian notables who devoted their lives to
science. What do you know about them?

Lead —in

Ex. 2. What is the quotation about? How does it refer to the topic
under discussion?

“Our talents are the gift that God gives to us... What we make of our
talents is our gift back to God.”

Leo Bzzsc’agﬂé

Ex. 3. Find synonyms to the following words.

Activity, interaction, creativity, indifference, locate, performance,
perform, production, technique, productive, similarity, technician, carry
out.

Ex. 4. Give definitions of the following terms, if necessary consult
English — English dictionary.

e Straight-line motion —
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Throughout the world —
Up-to-date methods —
Long-accepted idea —
Air-resistance formula —
Two-thousand-year-old-tradition —
Inverse-square-law-gravity —
Rate-of-gain-of-velocity —
Steam-driven-engine —

Reading

Ex 6. Read the text and explain the meaning of the underlined
words in your own way.

A. P. Karpinsky (1847-1936)

V. A. Obruchev, I. M. Gubkin, A. Y. Fersman, V. |l. Vernaa
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 geologist, 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, 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
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was the 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 became the first elected
President of the Academy of Science; the USSR. Students were attracted
to him not only because he was a 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.
(http://en.wikipedia.org)

Ex 7. Are these statements True or False? Correct the false ones.

1. As is known, A. P. Karpinsky was a member of the Academy of
Sciences for thirty years.

2. He was one of the academicians who worked at the Institute in St
Petersburg.

3. A. P. Karpinsky was a member of many foreign Academies.

4. A. P. Karpinsky compiled a detailed map of the Asian part of our
country.

5. He headed the Russian Geological Committee.

6. In fact, A. P. Karpinsky created a new branch of geology namely
stratigraphy.

7. He only tried to establish the regularity of movements of the
Earth's crust.

8. We may justly call A. P. Karpinsky the founder of the practical
geology of the Urals.

9. The Geological Society of Paris elected Karpinsky a foreign
member in 1910. He worked in the field of mineralogy.

10. Karpinsky was particularly interested in theoretical geology.

11. We do not know who was the first to introduce the scope in the
study of petrography slides.

12. Karpinsky worked on different problems concerning geology but
never gave lectures to students.
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Ex. 8. Discuss these questions with your partner.

1. What institutions are conducting researches in different fields of
science and engineering?

2. What society elected A. P. Karpinsky a foreign member and
when?

3. Did he head the Russian Geological Committee or was he a
member of that Committee?

4. Did A. P. Karpinsky investigate various regions of the Soviet
Union?

5. Which of his works are the most remarkable?

6. What problem was A. P. Karpinsky particularly interested in?

7. What can you say about Karpinsky's investigations in petrology?

8. Do you know what part of geology deals with the origin of
minerals?

Ex. 9. Read the text and make the appropriate order of the
paragraphs.

A. M. Terpigorev (1873-1959)

A. His two-volume work Coal Mining and Mine Transport
Facilities is a full description of the state of mechanization and the
economy of the Donbass. His other works are about mining transport
facilities, mechanization of coal mining and mining machinery. He is one
of the pioneers in scientific methods of coal gasification.

B. At the Institute, he studied the full range of subjects relating to
metallurgy, mining and mining mechanics. At that time, students'
specialization was based on descriptive courses and elementary practical
training. One of the best lectures was A. P. Karpinsky. His lectures on
historical geology were popular.

C. Academician Terpigorev took a particular interest in mine As a
result of his investigations a series of safety measures in gassy collieries
was worked out. For some time, he was working on the problem of fire
damp, the most harmful and dangerous of all the gas in mines.

D. Academician A. M. Terpigorev is a well-known mining
engineer who successfully combined his practical experience with
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scientific research. He was born in 1873 in Tambov. In 1892, he finished
school with honours and decided to get a higher education. He chose the
Mining Institute in St Petersburg, passed all the entrance examinations
successfully and became a student of the Mining Institute.

E. During his practical training, Terpigorev visited mines, saw that
the miners' work was very difficult. While he was working in the Donbass,
he collected material for his graduation paper, which he soon defended.
The mining of flat seams in the Donbass was carefully studied and
described in it.

F. From 1900 till 1922, Terpigorev worked at Yekaterinoslaw
Mining Institute (now the Mining Institute in Dnepropetrovsk). In 1922, he
accepted an offer to take charge of the mining chair at Moscow Mining
Academy and moved to Moscow. From 1930 he headed the chairs of
Mining Transport and Mining of Bedded Deposits at Moscow Mining
Institute.

G. In 1897, Terpigorev graduated from the Institute with a first-
class diploma of a mining engineer. His first job as a mining engineer was
at the Sulin mines where he worked for more than three years first as

Assistant Manager later as Manager.
(http://en.wikipedia.org)

Ex. 10. Are these statements True or False? Correct the false ones.

1. After school, Terpigorev decided to work in a mine.

2. Terpigorev collected material for his graduation paper which dealt
with mining thick seams in the Donbass.

3. For more than three years, Terpigorev worked at the Sulin mines.

4. In 1922, Terpigorev accepted an offer to take charge of the mining
chair at Moscow Mining Institute.

5. He investigated the problems of mine safety.

6. He was one of the first to work on the problem of gasification of
coal.

Ex. 11. Discuss these questions with your partner.

1. When and where was Terpigorev born?
2. What institute did he graduate from?
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3. What material did he collect while he was working in the
Donbass?

4. Where did Terpigorev work from 1900 till 19227

5. At what institute did Terpigorev head the chair of Mining
Transport and Mining of Bedded Deposits?

6. What did Terpigorev take a particular interest in?

7. What works by Terpigorev do you know?

8. What problems do Terpigorev's works deal with?

9. What was the result of his investigations on mine safety?

Writing

Ex. 12. Translate the article from English into Russian and
entitle it.

V. |. Vernadsky (1863-1945) is known as the outstanding
mineralogist and crystallographer, the founder of geochemistry,
biochemistry and radiogeology. Many research centres were established by
him. He was elected a president of the Ukrainian Academy of Sciences in
1919. He conducted research in the geochemistry of rare elements.
Vernadsky advanced a revolutionary theory of the origin of minerals
which was described in his works An Experiment in Descriptive
Mineralogy and History of Minerals in the Earth's Crust. He prospected
for the radioactive minerals. The role of such minerals as radium and

uranium was forecast by him.
(http://en.wikipedia.org)

Ex. 13. Summarize what is said on contribution of Russian
geoloqists into science.

Listening
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Ex. 14. a) Before listen to the text try to assume the conditions in
which miners worked many years ago, what technologies did they use?

b) Watch the video and answer the questions.

1. What year did the mechanical excavator find an unknown
coalmine?
Where did he find it?
How did a digger discover a mine?
How many inches was a mine below the stream?
How many inches was coal roof of the tunnel?
Why was this coal left untaken?
What is known as seat earth?
What is a gob?
Could children and women work at a mine?
10 What did miners use to transport coal from a mine?
11.What was the process of coal transportation during the Industrial
Revolution?
12.How did miners see to work?
13.Was mining a dangerous profession?
14.What were the reasons of mine explosions?

©CoNoOhkwN

Speaking

Ex. 15. Make-up a dialogue on the topic “What invention would
you like to make for our science and people?” Use these words.

Lay the foundation; a prominent Russian scientist; to be connected
with; to be at the head of; to took an interest in; to advance the view; to be
later confirmed; one’s greatest contribution to; to be the first to (do
something); the first elected President; to be attracted to.

EX. 16. Comment on the Terpigorev’s statement.

“What I want to say to young people to our country — love your
work, put your heart and soul, all your knowledge and ability into it, and
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above all, never shirk small jobs, for it is small thing that make up a great
accomplishment. Be true patriots”.

Ex. 17. Role play.

Work in two groups. One group is technologists, working in the
Center of New Polymer Materials. You are to create a new generation
polymer material. The creation of such material is always a complex task,
involving questions of its structure and properties, creating polymer
compositions, processing it into products, quality assessment, certification,
etc. The solution of such problem is possible only with the addition of the
efforts of different specialists - scientists, technologists, engineers, and
economists. In the Center of New Polymer Materials there are experts with
extensive experience in building polymeric materials with desired
properties and the development of their production.

The experts are opposed to the project. It has several stages, discuss
the possibility of the following:

e application of polymeric materials under extreme conditions
(different temperatures, aggressive media, prolonged stress, the combined
effect of destructive factors);

e atendency to improve the quality, often even at higher cost;

e a tendency to increase process performance processing into
products while preserving the properties;

e tightening of existing and new requirements of environmental,
fire and technical nature.

Glossary
to accomplish COBEpIIATh, BHITIOJHSTH
to research UCCIICIOBAThH
to appoint Ha3HA4aThb, ONPEHACIIATH
inventor nu300peTaTeb
observer HaOJTF01aTelh
achievement TOCTIDKEHHE
investigation HCCIICIOBAHUE
to behave MOCTYTATh, ACPKATHCSI
to favour OJIarOBOJIMTH, MO KUBATH
deductive JCTYKTUBHBIN

to derive MOJTy4YaTh, BHIBOJAWTH
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to interfere
to occur
planetary table
rules (laws) for the motion
at one's own peril
a core of truth
statics and hydrostatics
quadrature and cubature
to proceed
to precede
to trace
to be concerned
rigorous
to obey
vague
BepHYThCsI B OIJIaBJIEHHE

nepecekaThbCsi, BMEIIUBATHCSA
IPOUCXOJIUTh, CIIy4aThCs
TabnuIa TUIaHET

3aKOH JIBUKEHUS

Ha CBOM COOCTBEHHBIN PUCK
CyTh, UCTUHA

CTaTHUKA U TUJPOCTATHUKA
KBaJparypa u KyoaTypa
POJI0JIKATh, Pa3BUBATHCS
MPEBOCXOAUTh, HAUNHATH
YEPTUTh, CIEIUTD

OBITh CBA3AHHBIM, OBITh 03a00YEHHBIM
CTPOTUU, CYPOBBIN, TOUHBIN
NOAYUHSATHCS, CIYIIATHCS
HESICHBIN, CMYTHBIN

UNIT 6 KUZBASS ECOLOGICAL PROBLEMS

Warming up

Ex. 1. Where can you come across these signs? Do you know

what they mean?



file://fs.kuzstu.ru/KuzSTU/Методический%20отдел/Внутренние/Методические%20издания/Электронные%20и%20печатные%20издания/Учеб%20пособия%20Сборники%20задач%20ЭлИ/Широколобова%20Хорешок/Пособие%20English%20for%20miners.doc%23_Оглавление

Lead —in

Ex. 2. Do you agree or disagree with these ideas? Discuss your
answers with a partner.

1. Itis not necessary to educate people on the issue of protecting the
environment.

2. Cooking the gas is more environmentally friendly than cooking
the electricity.

3. Consumers should be obliged to buy only energy-saving electrical
equipment.

4. Fossil fuel power plants should be totally replaced by ones using
renewable sources.

5. A speed limit 90 km/h should be established throughout the
country to conserve oil stocks.

6. People should be encouraged to use public transport and not to
use their cars.

7. All houses and buildings should be checked each year for the
energy efficiency.

8. A massive green tax should be put on long-distance air travel to
protect the environment.

Ex. 3. Do you know the following terms? Match the columns.

a) Backfill 1. Materials excavated from a site and reused for
filling the original excavation.

b)  Preservation 2. To fill cavities or plug a drill hole with cement or
other material to stop loss of water or entrance of
unwanted liquids, gas, or fragmented rock into a
borehole.

c) Environment |3. The act or practice of preventing waste or loss.
The official care, protection or management of
natural resources.

d) Renewable 4. Pile of non-ore (waste) material at the entrance of
a tunnel or at the collar of a shaft or open pit.

e) Cementation 5. All the conditions and influences affecting the
development of an organism, or group of
organisms, the natural surroundings, earth, air,
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water and vegetation.

f)  Reclamation 6. A term used for safety helmets. It has a hard
crown and is worn by miners and others to resist
blows to the head.

g) Leaching 7. The action of percolating liquid in order to
remove the soluble parts.

h)  Non renewable |8. Materials supplied by nature, such as water, air,
minerals, and trees.

1)  Conservation | 9. Any natural resource that require ages of natural
processes to produce and cannot therefore, be
replaced, finite supply.

) Dump 10. The soil or rock that covers a mineral source.

k)  Hard Hat 11. Authorization from a regulatory authority to
conduct permitted activity.

)  Natural 12. Waste material discharged into earth, air or

Resources water that is harmful to the environment.

m) Overburden 13. The act of taking measures to save, maintain or
preserve something.

n) Permit 14. Process of returning the land to a beneficial use.

0) Recycle 15. Infinite in supply, capable of being refilled,
replaced or replenished.

p) Tailings 16. To return, to treat or to process in order to use
again.

gq) Pollution 17. The waste material left over after mining and

milling processes have been completed.

Ex. 4. Find synonyms to the following words.

Prevail, industry, methane, inject, system, organic, ventilation,
concentration, potential, actually, restructuring, result, expand, population,
industrialization, indicate, degasification, form, candidate, test, project,
credit.
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Ex. 5. a) Give definitions of the following terms, if necessary
consult English — English dictionary.

Environmental impact —
Methane emissions —

Coal mine methane —
Enhanced degasification —
Global warming potential —
Greenhouse gases —
Ventilation air methane —
Enhanced coal bed methane —

b) Make the sentences of your own with the words from ex. 5. a)

Reading

Ex. 6. Read the text and explain the meaning of the underlined
words in your own way.

Environmental impacts of coal

With the rise in energy demand has come a growing need for coal
still the prevailing source of energy for power plants around the world. But
today, the coal power industry faces new pressures not only with
production, but with methane. Recovering and using the gas is profitable.
Recovered methane can fuel vehicles heating systems, dry coal, generate
electricity or be injected into natural gas pipelines (methane is the largest
constituent o natural gas).

Methane is given off when organic matter decays, and so coal mines
are a rich source of the gas. While coal is being mined, the methane
escapes and mine ventilation systems have to drain it to prevent
explosions. The low concentrations have made this coal mine methane
(CMM) difficult to recover from working mines, but that is now changing.

Methane has around 20 times the global warming potential of CO..
In 2010, worldwide coal mine methane emissions are expected to total 400
million tons. Global coal mine methane emissions actually declined
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between 1990 and 2000 because many deep coal mines closed. This
happened in China, the largest methane-emitting country. It happened in
former Soviet Union countries, which also saw restructuring of the energy
industries. It happened in the US, where there was increased methane re-
covery as well as a move to surface mining, which releases much less
methane. It also happened in Europe.

Emissions are on the rise again now, particularly in the developing
world as a result of industrialization and fast-expanding populations and
economies. Wherever coal production is planned to increase, methane
emissions will also rise unless the gas is recovered. It is much easier to
prevent non-CO, greenhouse gases emissions than CO, emissions
themselves. The Environmental Protection Agency (USA) encourages
recovery internationally indicating three major systems: degasification,
enhanced degasification and oxidation of VAM.

Degasification recovers high-quality methane from coal seams. The
recovered gas can often be injected into a natural gas pipeline. This is the
simplest form of recovery. Where it cannot be injected into pipelines, the
methane can be used as a fuel source for gas engines and generating
electricity; this method is particularly advanced in Germany and France.

Ventilation air methane (VAM) oxidation removes the gas from
working mines using large ventilation fans. Until recently, the low
(typically below 1%) methane concentrations in VAM prevented its use.
VAM can be burned (CH,4 + 20, -» CO, + 2H,0), to heat water — for steam
or heating — or generate electricity. Recovery methods are improving.
Particularly, techniques like enhanced coal bed methane (ECBM) look
promising. This injects gas — typically nitrogen or carbon dioxide — into
coal seams to improve methane recovery like enhanced oil recovery
improves oil recovery. Assuming early tests are successful, the technique
could be a good candidate for carbon sequestration, particularly for
projects receiving carbon credits.

(http://www.worldcoal.org/coal/uses-of-coal/)

Ex. 7. Complete the sentences with the words from A and B.

A B
major efficiencies
lower coal

higher proportion
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higher contributor
clean efficiency

1. The greatest problem that coal faces is in its perception that it is a
.. to global warming.

2. Older coal fired plants operate at much....

3. A large amount of effort is being expended in perfecting
...technology.

4. Coal produces a .... of CO, than oil or gas.

5. New coal fired power stations can operate at much .... levels.

Ex. 8. Mark the following sentences T (true) or F (false).

1. Ventilation air methane oxidation (VAM) removes the gas from
work mines using large ventilation fans.

2. Techniques like enhanced coal bed methane (ECBM) do not look
promising.

3. Degasification recovers high-quality methane from coal seams.

4. 1t is much more difficult to prevent CO, greenhouse gases
emissions than CO, emissions themselves.

5. In 2010, worldwide coal mine methane emissions are expected to

be 400 tons.
6. India is the largest methane-emitting country.

7. While coal is being mined, the methane escapes and mine
ventilation systems have to drain it to prevent explosions.

8. With the rise in energy demand a growing need for oil, still the
prevailing source of energy for power plants around the world has come.

9. Methane has twice the global warming potential of CO.,.

10. Wherever coal production is planned to increase, methane

emissions will also rise unless the gas is recovered.

Ex. 9. Discuss these questions with your partner.

1. Why did global coal mine emissions decline between 1990 and
20007
2. Why are emissions on the rise again now?

3. What does degasification recover from coal seams?
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4. Why is recovering and using the gas profitable?
5. What technique could be a good candidate for carbon

sequestration?

Ex. 10. Match left (1—7) and right (a—qg).

1. Recovering and using the gas a) into natural gas pipelines.

2. Methane has 20 times b) much less methane.

3. VAM oxidation c¢) high quality methane from coal
seams.

4. Recovered methane can be injected | d) removes the gas from working
mines using large ventilation fans.

5. Surface mining releases e) non-CO, greenhouse gases
emissions than CO, emissions.

6. Degasification recovers f) is profitable.

7. Itis easier to prevent g) the global warming potential
of CO..

Ex. 11. Find the words in the text which mean the following.

1) A potentially explosive gas formed naturally from the decay of
vegetable matter, similar to that which formed coal. 2) Formed by the
composition of organic matter, it is the most common gas found in coal
mines. 3) It is a tasteless, colourless, and odorless gas; in mines the
presence of impurities may give it a peculiar smell.

Ex. 12. Insert the words from the box into the text below.

Coal, extract, hand, mine, preparation, cleaning, facilities

The Advantages of Clean Coal

Coal, like practically all other material substances which man has
learn to (1) ...from the crust of the earth, requires, as a rule, some form of
(2) ..to fit it for utilization in the best possible manner in various
industries. The process of cleaning (3) ... or the separation of dirt from it,
begins in the (4) ... . In recent years the rapid increase in mechanical
cutting and loading has hastened mechanical cleaning. By mechanical (5)
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... IS meant the removal of impurities by mechanical units as compared
with hand picking, by which the impurities are removed by (6) .... It is
impossible for a mine to turn over to mechanized loading without the
addition of some mechanical cleaning (7) .... The problem of coal (2) ... is
to take the coal from the mine and to treat it so as to produce the maximum
quantities of the most easily marketable grades in the most economical

manner possible.
(http://www.economywatch.com/economy)

Ex. 13. The last sentence in the article is removed. You are given
several possible endings. Choose the most appropriate (a—c), argue
your choice.

Environmental advances

The greatest problem that coal faces today is in the perception that it
IS @ major contributor to global warming. Clearly it is not alone amongst
fossil fuels, but it suffers the greatest level of criticism. Coal has the
highest carbon — to — hydrogen ratio amongst the fossil fuels producing
a higher proportion of CO, than such fuels as oil and natural gas.

Modern coal fired power stations operate at efficiencies of 38 %
compared with modern combined cycle gas fired plants that operate at
55 % or more. Older coal fired plants operated at much lower efficiencies
and their replacement in countries such as China is improving
environmental performance from the point of greenhouse gases.

The technology exists where conventional coal fired power stations
can operate at much higher efficiency levels. It is possible by increasing
internal operating pressures and by using more sophisticated alloys to raise
efficiencies. With clean coal technology coal can improve its performance
substantially.

The next step in coal-fired technology is to convert coal into gaseous
form and then burn it in a combined cycle gas plant. The major problem
associated with this technology is cost and without government support it
Is difficult to see companies making investment in this new technology.
Problems with dust emissions and gaseous emissions such as NO, and SO,
can be controlled employing well established technology.
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a) It is anticipated that the technology of coke making will be
developed to increase the quantity of semi soft coals in the coke oven
blends across the world.

b) These standards also apply to new mining operation in the
developing nations.

c¢) Therefore by replacing older fired plant, improving the technology
of conventional plant and installing high technology plant is the next phase
of power station construction to improve coals environmental performance

overall,
(http://www.economywatch.com/economy)

Writing

Ex. 14. Translate the article from English into Russian and
entitle it. See Appendix 2,3 for help.

Building a new economy means eliminating and replacing old
industries, restructuring existing ones, and creating new ones. The
generation of electricity from wind is one such industry. Soon millions of
turbines will be turning wind into electricity. In many countries, wind will
provide both electricity and hydrogen. Together, electricity and hydrogen
can meet all the energy needs of a modern society.

Another industry that will play an important part in the new economy
IS management of available water supply most efficiently. Irrigation
technology will become more efficient. The recycling of urban waste
water will become common. At present, water flows into and out of cities,
carrying waste with it. In the future, water will be used again and again,
never discharged. As water does not lose its quality from use, there is no
limit to how long it can be used, as long as it is cleaned before reuse.

One can easily see eco-economy changes in some countries. It is
known that Denmark is the eco-economy leader. It has stabilized its
population, banned the construction of coal power plants, banned the use
of non-refillable drink containers, and is now getting 15 per cent of its
electricity from wind. Besides, it has restructured its urban transport
networks; now 32 per cent of all trips in Copenhagen are on bicycles.
Denmark is still not close (near) to balancing carbon emission, but it is
moving in that direction.

(http:/www.bizjournals.com/)
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Ex. 15. Summarize what is said on mining influence on ecoloqy.

Listening

Ex. 16. Read the text and think about possible words for the
gaps. Listen to the text and check yourself.

In the community in which we live a prompt such as the impact of
using __ 1 to make electricity has only environment may not seem the list
of relevant for everyday lives. My partner and | have recently learnt 2
the researching and communication with people associated with this
business and this problem may in fact affect us directly.

Coal is a non-renewable __ 3 resource because it can’t be replenished
by human tempering; the ways of regenerating coal include: mining coal,
transporting it to power plants and __ 4 it. Coal is a cheap and abundant
source of energy; it emits more carbon dioxide into the atmosphere than
any other fossil fuel.

Pennsylvania has a long history of coal mining. Pennsylvania has
been among the highest coal produced areas of the world. Although coal is
so badly environment __ 5 it is nearly impossible to the country to stop
using it.

According to EPC protocol 50 % of energy of the United States
comes from coal. When we heard this statistics we were shocked. Hearing
this motivates us to do the research — how coal is used in our country.

After decision to do the research we discovered energy company
called “Cancelled Energy Inc.”. This is one of the largest _ 6 in
Pennsylvania. We came into the communication with the receptionist from
the company and she guided us to the research and development one page
which shows the different ways of their shy to make energy clearer.

One of the things we found interesting was Crendlege Multiple Level
Control Project. This project is a control system build up to a small power
plant as a test to see if it effectively 7 harmful gas emissions into the
air. Outside this one page we discovered another way to use coal in more
clean way. This is coal gasification — it is a series of reactions that
eventually allows us to prevent any harmful impurities such as carbon
dioxide into the atmosphere.
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You may wonder why we should care about this and how directly it
affects us, emissions from using coal are dangerous for our health in
greatly contribute to the climate change and global __ 8.Another problem
with the harmful gases release from using coal is that many people who
live in close proximity to a coal mine may be injecting by harmful
radiation because coal ashis 9.

In addition to the use of coal is the fact that mining coal is the most
hazardous profession. In spite of the fact that this pretty killer is in the dark
we believe that exposing people to this problem will push them to the
valuable and safety coal using since we are likely using 10 forever and
steps are taken in the right direction.

Ex. 17. Listen to the text once again and answer the questions?

1. Is the problem of environmental protection urgent in modern
society?

2. Why is coal widely used for energy production?

3. What are harmful effects of coal usage to the environmental?

4. Are there any ways to minimize coal emissions into the
atmosphere?

5. What is the problem of the harmful gases release from using coal?

Speaking

Ex. 18. Work in pairs and discuss in a class the following topic.

Coal mining — particularly surface mining — requires large areas of
land to be disturbed. This raises a number of problems: soil erosion, dust,
noise, water pollution, etc. Steps are taken in modern mining operations to
minimize these impacts. What steps?

Ex. 19. Make up your own sentences using the phrase below.

1. The coal power industry faces ...

2. Surface mining releases ...

3. Degasification recovers...

4. Ventilation air methane oxidation...
5. Recovery methods...
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6. Methane has around 20 times....

Ex. 20. Work in groups, analyze the following steps in mining

operations to minimize the environmental impacts. What measures
are taken in Russia? Do we:

spray water on roads and conveyors?

use modern mining techniques and special equipment?

fit drills with dust collection systems?

let the mined-out area "have a rest" and do nothing?

plant trees on the mined-out area?

install noise and vibration monitoring equipment?

use insulation and sound enclosures around machinery?

use abandoned mines as storages?

use methane from coal seams rather than release it to the

atmosphere?

Ex. 21. Role-play.

A. You are recruiting a manager try to persuade a specialist to join

your safety security company.

B. You are an environmental engineer try to be hot to get for the

company.
Glossary

actually (akTHYeCKH, HA CaMOM JieJe, B JICHCTBHTEIbLHOCTH,
COOCTBEHHO TOBOPSI

advanced COBPEMEHHBIH, IPOJIBUHYTHIH, nepeaoBoi,
YCOBEPILIEHCTBOBAHHBIN, IPOTPECCUBHBIN

assume npeanoiarath,  JONycKaTh, Oparb  Ha  ceOs
(OTBETCTBEHHOCTD, YIIPABIICHUE)

constituent KOMIIOHEHT, COCTaBHas 4acCTh

decay yIMajgoK, Chaj, pa3pylieHue, 3aTyXaHUe; pa3lioKeHUe
(mopo)

decline najieHue, Chaja, yIaaoK, YXYIINICHWE, HCTOIICHUE

(CKBa)KUHBI)
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degasification lerazarius

demand TpeOoBaHue, 3arpoc, crpoc, OTPEeOHOCTb;
noTpeoieHue (AIEKTPOIHEPTHHN )

look promising  BeIrIgaET, OOHAICIKUBAIOIIIE

methane KOHIICHTpAIlUs METaHa

concentration

organic matter ~ opraHu4eckoe BeIeCTBO

fuel; fuel source TomIuBO, roproyee; KICTOYHUK TOILIMBA

greenhouse BBIOPOC «ITAPHUKOBBIX)» T'a30B

gases emission

inject BCIIPBICKMBATh, HArHETaTh;, 3aKauyuWBaTh (IIEMEHT B
HOPBI M TPEIIHHBI TTOPO/IHI)

pipeline TpyOonpoBos

profitable BBITOAHBIN, TPUOBLTHHBIN, PCHTA0CTHHBINA

prevent IPEIOTBPATUTh B3PBIBBI

explosions

recovery method wmeton 100bI4YH

release 0CBOOOJKICHHE, Pa3peIlIeHHE, BEIOPOC

rise in energy poct HOoTPeOHOCTH B SHEPTUU

demand

sequestration CCKBECTPAIIHS

drain CITyCKHOE OTBEpPCTHE, CIYyCKHOM maTpyOoK; cOpoc
KHUJIKOCTH, CJTUB, BOJOOTBOJI; BOJIOCTOK, IPEHAX

enhance coal moBkIIIEHHOE COJIep)KaHKME METaHa B YTOJBLHOM IIJIACTE

bed methane

escape no0er, crHaceHue, yTeuka, Tedb, IpOocayrBaHUE,

yJieTy4yuBaHue (raza); aBapuiiHbIi BEIOpOC
BepHyThes B Ory1aBjIeHHE

UNIT 7 COAL MINING

Warming up

Ex. 1. What does the following scheme show?
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Prospecting ------ » Exploration------ » Development------ » Exploitation

- N

Underground mining  Surface mining
Lead —in

Ex. 2. When speaking about mining which of the following
statements is not true?

Mining is:

1) the process of extracting minerals like gold, silver, copper and
salt, potash, coal and oil formations that concentrate naturally in the earth.

2) the foundation of industrial civilization.

3) the production of methane.

4) an operation that involves the removal of rock and earth.

5) an extracting industry.

6) the process of exacting metallic or nonmetallic formations from
the earth.

7) the branch of engineering involving the exploration and removal
of minerals from earth.

Ex. 3. Do you agree or disagree with these ideas? Discuss your
answers with a partner.

1. When coal is used for fuel in power generation it is referred to as
steaming or thermal coal.

2. All mines in Russia are called collieries.

3. Many coals require washing in coal preparation.

4. Coal mining has never been dangerous.

5. Methane has a global warming potential 21 times greater than that
of carbon dioxide.

6. The earth above the coal seam is known as surface.

7. The drill holes are filled with explosives and blasted.

8. Methane is a gas formed as part of the process of coal formation.
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Ex. 4. Find synonyms.

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

Ex. 5. a) Give definitions of the following words, if necessary
consult English — English dictionary.

Mining —
Seam —

Hard Rock —
Drilling —
Tunnel —
Shaft —
Prospecting —
Exploration —

b) Make the sentences of your own with the words from ex. 5. a)

Reading

Ex. 6. Read the text and explain the meaning of the underlined
words in your own way.

Mining

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

Archeological discoveries indicate that mining was known in
prehistoric times. The first mineral found was flint, which could be broken
to pieces that were useful as knives and arrowheads. Gold was one of the
first metals utilized. Gold was mined from streambeds of sand and gravel.
Copper was probably the second metal discovered and used. Silver was
also found and was valued more highly than gold. Other hard rock mined
or collected for axes included greenstone.
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The oldest known underground mine in the world was run more than
40,000 years ago in Swaziland to mine ochre used in burial ceremonies
and as body colouring.

The book on mining "De re Metallica" (1556) by the German scholar
Georgius Agricola is the best source of information on early mining
techniques, many of which are still used or were used until recently: picks
and hammers, ventilation and pumping systems and cart-like "tricks" for
hauling minerals to name a few. Agricola describes detailed methods of
drilling, shafts and tunnels, timber support systems, etc.

Great progress in mining was made when the secret of black powder
reached the West, probably from China in the late Middle Ages.
Gunpowder was replaced by dynamite in the mid-XI1X" century. Since
1956 both ammonium nitrate and slurries (mixture of water, fuels and
oxidizers) have come into use.

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

Latter advances included improvements in loading methods, usage of
electric locomotives and conveyors, steam-driven pumps to remove water
from the deep mines. In 1930s battery-powered cap lamps began entering
mines.

Modern mining is a costly and complicated business. It starts with
the locating of probable mineral veins. Prospecting and exploration require
a great deal of knowledge in the Earth sciences to find likely mining
locations. Once the location is determined, mining engineers decide the
best way to mine it. Mining can be a surface operation or it can be done by
an underground method.

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

The openings made in the process of extracting ore are called stopes.
There are two steps involved in stoping: development (preparing the ore
blocks for mining) and production (stoping itself).
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Technology has developed to the point where gold is now mined
underground at depths of 40,000 m, and the deepest surface mines: been
excavated to more than 700 m. It is the machines that provide the strength
and trained miners who provide the brains needed today to prevail in this
highly competitive industry.

(http://everythingscience.co.)

Ex. 7. Mark the following statements True or False, correct the
false ones.

1. The first mineral found was copper, which could be broken to
pieces that were useful as knives and arrowheads.

2. Technology has developed to the point where gold is now mined
underground at depths of 4,000 m.

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

4. Ore that is found at the surface is mined from the open pit.

5. The book on mining “De re Metallica” by Agricola is the only
source of information on early mining techniques.

6. The first rotary drill appeared in Germany in 1813.

7. Hammer drills were followed by pistol drills run by compressed
air.

8. Modern mining is a costly and complicated business.

9. Copper was also found in a pure state and at one time was valued
more highly than gold.

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

Ex. 8. Discuss these questions with your partner.

1. How is ore that is found at the surface mined?
2. How many steps are there in stopping?

3. How can mining be done?

4. When was great progress in mining made?

5. What does Agricola describe?
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Ex. 9. Match left (1-7) and right (a-g).

1. Mining is the process a) the second mineral discovered.

2. Mining was known b) appeared in England in 1813.

3. Prospecting require c) a costly and complicated
business.

4. Copper was d) a great deal of knowledge in the
Earth sciences.

5. The first rotary drill e) of extracting minerals from the
surface of the Earth.

6. Modern mining is f) as a surface operation.

7. Mining can be done g) in prehistoric times.

Ex. 10. Insert the missing words in the following text.

1) energy, 2) normally, 3) rotate, 4) matter, 5) crushed, 6) steam, 7) or-
ganic

Coal is an (a ...) material that is made from decomposing plants that lived
millions of years ago. Plants capture (b ...) from the sun and through the
process of photosynthesis use the solar energy to make plant (c ...). Over
million of years this plant matter accumulated and was buried in the earths'
surface where it was (d ...) from the earths' weight. It (e ...) takes millions
of years for coal to form but after burning it for only a few moments it
releases its stored energy! Generally, coal is burned to create (f...) which is
then piped at a very high pressure over a turbine, which will begin to rotate
very quickly. It is rotating motion that causes electricity!

Ex. 11. Make up the text from the following scrambled extracts.

Early History of Coal Mining
1. ... coal for smelting began in 475-221 BC. In the XI™ century, the
demands for charcoal of Chinese iron industry led to deforestation. With
the advent of coal replacing charcoal in the iron smelting process,
thousands of acres of prime timberland were spared in China. China
remained the world's largest...
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2. In 2005 a 20,000-year-old Stone Age coalstone hunting camp was
discovered by archaeologists in an opencast coalstone mine in Germany.
The Chinese mined coalstone for fuel 10,000 years ago at the time of...

3. ...was by the Aztecs. They used coal not only for heat but as
ornaments as well. Coal deposits were discovered by colonists in eastern
North America in the XVIII™ century.

4. ..New Stone Age. "People in Shanxi, now the largest coal
production base, have been burning coal as fuel since then." Coal usage
was widespread in various parts of the world by the Bronze Age, 2000—
1000 BC. Chinese usage of...

5. ... producer and consumer of coal until the XVIII"™ century. Roman
historians describe coal as a heating source in Britannia. The earliest use of

coal in the Americas...
(http://en.wikipedia)

Writing

Ex. 12. Translate the article from English into Russian and
entitle it. See Appendix 2,3 for help.

When Sherwood Copper of Vancouver started the Minto mine in
2007, it was an open-pit copper-gold-silver operation with a projected
four-year mine life and a 1,600-tonne-per-day throughput.

Located in a growing mining district near Carmacks, about 250 km
northwest of Whitehorse, Sherwood was convinced that its Minto mine
had the potential for more than 1,600 tpd and so did Capstone Mining, also
from Vancouver, and in 2008, the then-small copper producer inked a deal
to merge with Sherwood.

Following the merger, Capstone continued what Sherwood had
started and through subsequent exploration and expansion, today the Minto
mine churns through 3,850 tonnes per day and has a mine life stretching to
2019, with milling to 2022.

Minto is a conventional mine in most senses: ore is mined, crushed,
ground and floated to produce a copper concentrate bearing gold and silver
credits. The concentrate is thickened and dewatered before being loaded
onto trucks and transported to the Port of Skagway in Alaska. From there it
IS shipped to smelters across the Pacific.

(http:/mww.infomine.com)
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Ex. 13. Summarize what is said on advantages and disadvantages
of being a miner.

Listening

Ex. 14. a) Before watching the video say are these statements true

or false.

1. Coal is a rock that burns.

2. Coal is formed from inorganic matter.

3. The process of coal formation started 5 million years ago.
4. Peat is formed at the top of a swamp.

5.
6
7.
b

There are 5 major types of coal.

. There are 3 main methods of coal excavation.

Coal is found in every country of the world.

) Now watch the video and check yourself.

Ex. 15. Watch the video once again and answer the questions.

ONO O WNE

What is coal?

What main types of fossil fuels do you know?

What is the process of coal formation?

How and where is peat formed?

What are the main coal types and their characteristics?
In how many states of the USA is coal found now?
What is the thickness of Kentucky coal seams?

What is the amount of Kentucky coal reserves?

Speaking

Ex. 16. Make up sentences from the following words.

1. Coal one is requirements the worlds energy providing of worlds
energy major the sources in 2000 24.9% of primary.

2. Coking always coal bituminous comes the from category.

3. All can categories be of used generation for electricity coal.
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4. An have a low feature important coal by the steel they should level
of industry ash and of all used sulphur is that.
5. Coal contributor warming major to is a global.

Ex. 17. Make up your own sentences using the phrase below.

the process of extracting ore;

the capability to mine hard rock;
improvements in loading methods;
likely mining locations;
steam-driven pumps;

highly competitive industry;
surface operation;

probable mineral veins;
underground method;

a great deal of knowledge.

Ex. 18. Read and discuss the following with your partner.

There are many different jobs in the mining industry: engineers and
lab technicians, geologists, environmental specialists, accountants,
lawyers, sales representatives and public relation specialists, not to
mention thousands of men and women who manufacture the machines and
equipment to mine minerals. But who works underground every day? Is it
dangerous to work underground? What skills and qualification should a
specialist have to do such work?

Ex. 19. Work in pairs discussing the organizational structure of a
local mine you know about. Your partner will have to ask questions
about the mine’s structure and its activity. You must be ready to
discuss most of the questions with your partner.

The discussion points:
type of the mine,
mine structure,
mine size,
mine performance.
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Ex. 20. Role-play.

Work in two teams. Each team is to work out the engineering project,
the first team makes the project “Innovative methods in surface coal
mining”, and the second team - “Innovative methods in underground coal

mining” . Make the presentation of each project.

extracting
hammer

hard rock
Improvements in
loading methods
invention
location of probable
mineral veins
open pit

ore body, vein or
seam

prospect
prospecting
explore
exploration
provide

require

shaft and tunnel
source of
information
steam-driven pump
stope

surface of the Earth
surface operation

timber support

Glossary
n00br4a (MUHEPAJIOB)
MOJIOT, KyBaJiJia, T€0JIOTUUECKUN/OTOOMHBIH
MOJIOTOK
KpeTKasi/TBep/iasi/CKajibHasi Topojia
MOJICPHH3ALIUSI METOJIOB MOTPY3KH

U300peTeHNE, OTKPBITHE

OonpCACICHUC BCPOATHOI'O MCCTOITIOJIOKCHUA KUJI

MOJIE3HBIX MCKOTIAEMbIX
Kapbep, OTKphITask pa3paboTKa (MUHEPAIIOB)
pPYZIHOE TeJ0, KUJIa UM TUIACT/IPOCIOEK

MPOU3BOAUTH U3BICKAHUS
pa3BeIOYHBIE/PYOMCKATEIbHBIC PA0OThHI
UCCIIeSIOBATh

UCCIIETOBAHUE MECTOPOKICHHUS
o0ecrnieunBaTh, CHa0XkaTh, MPEIOCTABIATD,
OCHAIIATh

TpeOoBaTh(Cs1), HyKAAThCA (B 4EM-TU00)
1aXTa/CTBOJI AXTHI U MITOJBHS
UCTOYHHUK MHPOpMALINH

ITIapOBOM HACOC

BbIEMOYHAs Kamepa

3eMHasl IOBEPXHOCTh

OTKpBITasi TopHas pa3paboTka, pazpadboTka
OTKPBITBIM CITIOCOOOM

CHUCTEMA JCPEBIHHOMN KPEIU
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system
underground
method

value
ventilation and
pumping system
battery-powered
cap lamp
competitive
determine
discover
excavate,
excavation

pa3paboTKa MOA3eMHBIM CIIOCOOOM

3HA4YCHHUC, BCIIMYNHA, ICHA, CTOUMMOCTD
BCHTUIALIMOHHAA 1 HACOCHAA YCTAHOBKA

HIaxTepckas jgamia ¢ baTapeiiHbIM MUTaHUEM

KOHKYPEHTOCIIOCOOHBIM

OTIPENIETATh, yCTAaHABINUBATh, U3MEPSITh, BEIUUCIIATH
OTKpPBIBaTh, OOHAPY>KUBAThH

BBIHUMATh TPYHT, POU3BOJAUTH 3eMJITHBIC PaOOTHI

BepHVTLCH B OrJIaBJICHHE

UNIT 8 ROCKS OF THE EARTH CRUST

Warming up

AND USEFUL MINERALS

Ex. 1. Think of how can useful minerals be related to our life?
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Lead —in
Ex. 2. What do you know about coal? Answer the questions.

Have you ever seen coal?

Is coal a gaseous, liquid or fossil fuel?
What is it like?

What do we need coal for?

Can society do without coal?

GO whE

Ex. 3. What do you know about useful minerals? Answer the
questions.

1. How much coal is left in the world? In Russia?

2. Where is it?

3. What will be the energy demand in the world? In Russia?

4. What will be the implications for C0O, emissions in the world? In
Russia?

5. What will be the investment in energy up to 20307

Ex. 4. Find synonyms to the following words.

Formation, vegetation, part, contain, generation, solid, rank, operate,
scale, reserves, create, technique, characterize, product, distribution,
activity.

Ex. 5. a) Give definitions of the following terms, if necessary
consult English — English dictionary.

Bituminous coal —
Anthracite —

Fossil fuel —

Lignite —
Coalification —
Non-coking coal —
Soft coals —
Sub-bituminous coal —
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b) Make the sentences of your own with the words from ex. 5. a)
Reading

Ex. 6. Read the text and answer the questions after it.
Coal

Coal is a solid, dark colored, carbon-rich material that occurs in
stratified, sedimentary deposits. It is composed mainly of carbon (50 —
98 %), hydrogen (3 — 13 %) and oxygen, and smaller amounts of nitrogen,
sulphur and other elements. It also contains a little water and grains of
inorganic matter that remain as a residue known as ash when coal is
burned. It is one of the most important of the primary fossil fuels. Coals
are found in many parts of the world. They occur in deposits both near the
Earth's surface and at various depths.

How was coal formed?

Coal formation began during the Carboniferous Period — known as
the first coal age — which spanned 360 million to 290 million years ago.
Coal is the altered remains of prehistoric vegetation that originally
accumulated in swamps and peat bogs. Silt and other sediments buried
these swamps and peat bogs often to great depths. High temperatures and
pressures caused physical and chemical changes in the vegetation,
transforming the plant material into peat and then into coal.

The quality of each coal deposit is determined not only by
temperature and pressure but also by the length of time in formation,
which is referred to as its “organic maturity”. Initially the peat is converted
into lignite or “brown coal” - these are coal types with low organic
maturity. Lignite is quite soft and its colour can change from dark black to
various shades of brown.

Over many more millions of years, the continuing effects of
temperature and pressure produces further change in the lignite, increasing
its organic maturity and transforming it into 'sub-bituminous" coals.

Further chemical and physical changes occur until these coals
became harder and blacker, forming the "bituminous" or "hard coals". It is
interesting that under the right conditions, the progressive increase in the
organic maturity can continue, finally forming anthracite.
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(http://en.wikipedia)

What is coal?

Why coal is one of the most important of the primary fossil fuel?
What is the quality of each coal deposit determined by?

What types of coal are used for power generation?

NP

Ex. 7. a) Read the text and answer the questions after it.
Types of coal

Coal can be classified in various ways. The most widely used clas-
sification is based on the degree to which coals have undergone
coalification. The degree of change undergone by a coal as it matures from
peat to anthracite — known as coalification — has an important bearing on
its physical and chemical properties and is referred to as the “rank” of the
coal.

Low rank coals such as lignite and sub-bituminous coals are
typically softer, friable materials with a dull, earthy appearance. They are
characterised by high moisture levels and low carbon content, and
therefore a low energy content.

Higher rank coals are generally harder and stronger and often have a
black, vitreous lustre. They contain more carbon, have lower moisture
content, and produce more energy. Anthracite is at the top of the rank scale
and has a correspondingly higher carbon and energy content and a lower
level of moisture.

Between anthracite and peat there are three broad coal rankings.

Bituminous coals are dense black solids, frequently containing
bands with a brilliant lustre. The carbon content of these coals ranges from
78 to 91 percent and the water content from 1.5 to 7 percent. These coals
are suited to the production of metallurgical coke. Non-coking bituminous
coals are used for power generation, cement making and to provide heat
and steam in industry.

Sub-bituminous coals usually appear dull, black and waxy. They
have a carbon content between 71 and 77 percent and a moisture content
of up to 10 percent and are used for electricity generation or can be
converted to liquid and gaseous fuels.

The lower ranked coals are browner and softer.
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Brown coals or lignites have a high oxygen content (up to 30 percent), a
relatively low carbon content (60-75 percent), and a high moisture content
(30—70 percent). Brown coals are used for power generation but generally
are uneconomic to transport because of their high moisture content. These
coals are also susceptible to spontaneous combustion.

The mineral or inorganic content of coal is another significant factor
affecting end use. Mineral content is assessed by burning coal and
measuring the amount of incombustible material remaining, referred to as
the ash content of coal.

Coal has long been used for power generation, for the production of
metallurgical coke, and as a source of various aromatic compounds in
synthesizing dyes, solvents, and drugs. It is also has been converted into
gases for use as fuel.

(http://en.wikipedia)

How can coal be classified?

What is the most widely used classification based on?
What is known as coalification?

What is it the “rank” of the coal?

What are the low rank coals?

What are the higher rank coals?

What types of coal are there?

What are characteristics of bituminous coals?
What are characteristics of sub-bituminous coals?
10 What are characteristics of brown coals?

11.Why has coal been used for power generation?

©Co~NoahwdE

b) Look at the text again and give Russian equivalents to the
underlined word combinations. Consult Appendix 1 if necessary.

Ex. 8. Mark the following statements True or False, correct the
false ones.

1. Lignite is hard and its colour can change from brown to various
shades of green.

2. Anthracite has a high carbon and energy content and a low level of
moisture.
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3. Brown coals are uneconomic to transport because of their high
moisture content.

4. The lower ranked coals are browner and softer.

5. Higher rank coals contain less carbon, have lower moisture
content, and produce less energy.

6. Between anthracite and peat there are ten main coal rankings.

7. Brown coals are never used for power generation.

8. Hard coals are also susceptible to spontaneous combustion.

9. Initially peat is converted into anthracite.

10. Physical and chemical changes in the vegetation were caused
mainly by rains.

Ex. 9. Match left (1-7) and right (a-g).

1. The quality of each coal | a) is assessed by burning coal and measuring

deposit the amount of incombustible material re-
maining.

2. Coal b) is used to provide heat and steam.

3. Initially the peat C) is at the top of the rank scale.

4. Low rank coal d) is converted into lignite.

5. Anthracite e) is characterized by high moisture level.

6. Non-coking coal f) is uneconomic to transport.

7.Non-coking coal g) is composed mainly of carbon, hydrogen
and oxygen.

8. Brown coal h) is used for power generation.

9. Mineral content 1) is determined not only by temperature and
pressure but also by the length of time in
formation.

Ex. 10. Insert the words from the list in the text below.
1) asearly as 2) large-scale 3) extensive 4) in the late

Coal has been mined for more than 1,000 years and ... () mining was
practiced ... (b) the 18th century. The first coal mine in America was
opened ii Virginia in the Appalachian bituminous field during the 1750s.
The mining of anthracite began ... (¢) 1700s. ... (d) mining in the United
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States commence about 1820. Until 1854 more than half of all the coal that
was produced in the U.S. was Pennsylvania anthracite. In 2000 anthracite
production was about 4.15 million metric tons compared to about 970
million metric tons of bituminous coal and lignite.

Writing

Ex. 11. Translate the article from English into Russian and
entitle it. See Appendix 2,3 for help.

According to the recent World Coal Institute reports coal share
demands about 90% of energy potential of all organic minerals for
working out in the world. At an existing consumption level the limiting
exhaustion of world's oil and gas reserves will have been expected by
2035.

Apparently by 2015 the world needs for coal can have been doubly
increased. In the third millenium coal will take the foreground position and
become the major energy carrier. Taking into account maintaining of
power safety in Russia, coal should be extracted about 290-335 million
tons - in 2010, and in 2020 - about 340-430 million tons, with the further
increasing of extraction volumes. It will provide increasing coal share in
FEB (Fuel Energetic Balance) to 25-30 % instead of present 17 %. No
doubt, that the basic manufacturer of coal in Russia is the Kuznetsk Coal
basin (Kuzbass).

Kuzbass reserves of coal (category A+B+C1) are estimated 57 billion
tons, that makes 58,8 % of Russian coals. Thus coking coal reserves make
30,1 billion tons, or 73 % of all reserves in the country.

In fact, almost all the ranks of coals are extracted in Kuzbass.
Kuznetsk coals are remarkable for high quality: ash content 8-22 %, sulfur
content - 0,3-0,6 %, specific heat of combustion — 6000-8500 kcal/kg.
The average depth of underground mining is 315m. About 40 % of
extracted coal is consumed in the Kemerovo region and 60 % are taken in
other regions of the country and used for export.

Now 55,8 % of extracted coals are in processing, with an output
44,2 % of the concentrated ones and 11,6 % of high-quality coal that gives
additional profit of 10-15%. It should be noticed that a lot of
concentrating plants become out-of-date. It causes low labour productivity
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- 500 tons a month per a worker. The increase in processing volumes of
Kuznetsk coals will allow not only receiving the big profit in sale of the
concentrated and high-quality coals at home market. It will give a great
effect in macroeconomics because the ballast expenses will be lowered to
10-12 % by rail transportation, and to 8-12 % electric power and heat cost
in the TPS (Thermal Power Station).

(http://www.uglemetan.ru)

Ex. 12. Summarize what is said on major problems affecting the
performance of mining industry.

Listening

Ex. 13. Before you watch the video read the text and think about
possible words for the gaps. Watch the video and fill in the gaps.

The surface of the __ 1 is made up of rocks which contain over 2 000
different kinds of minerals. Many of these aren’t really seen because they
are very deep within the Earth.

The hardness of these rocks and 2 is responsible in part for the
Earth’s landscape. Mountain reaches are held up by rocks formations
which are __ 3 of hard, __ 4 minerals. Valleys and lowlands exist with the
minerals in a rock which are easily broken down and washed away.

This doesn’t mean that all mountains contain the same 5, because
there are so many varieties of hard and soft minerals and also, because
some minerals which are joinable in one climate are easily decomposed in
another. The soils which support all _ 6 are composed of mineral
fragments weathered from once solid rock. These mineral fragments and
the kinds of minerals in the hard rock beneath the 7 cover determine the
thickness and richness of the soil.

The world of men made articles depend on the elements obtainable
from minerals, for example both the cheapest bottle and the most
expansive camera are made of the elements silicon and oxygen combined
in the mineral cores. The metals of cars, steel buildings, manufacture
machinery these are all obtained through the efforts of men exploring,
sampling, testing and finally __ 8 ore coring in order to extract milling
ores from the otherwise useless rock. Every step of our modern existence
isadded by 9 and development about __ 10.
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Ex. 14. Listen to the piece of video “Introduction to Rocks and
Minerals” and answer the questions?

How many minerals are there in the Earth?

Can we see all these rocks and minerals?

What is soil composed of?

How can men use different kinds of mineral resources?
Why are mineral resources so important in our modern life?

SAE A .

Speaking

Ex. 15. Make up a dialogue on the topic “What are the coal
prospects for coal production, supply and use in the Russian
Federation?”

Ex. 16. Read and discuss the following with your partner.

1. In Australia, colliery only refers to an underground coal mine.

2. Mountaintop removal is a technique that is applied in Appalachia
in the United States.

3. According to the Bureau of Labor Statistics (USA), mining
remains the second most dangerous occupation in America.

4. Most open cast mines in the United States extract anthracite.

5. The mobile roof supports are similar to a light tent.

6. The mine roof usually collapses once the mobile roof supports
travel out to a safe area.

7. The top five coal mining nations are: China, UK, Spain, Russia,
Poland.

8. A mixture of carbon dioxide and nitrogen in a mine can cause suf-
focation.

9. The coal industry does nothing to improve its environmental per-
formance.

10. The World Coal Institute is a non-profit, non-governmental as-
sociation.

11. The World Coal Institute is situated in Moscow.
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12. Coal mining can cause a water pollution called Acid mine
drainage.

Ex. 17. Discuss the following with your partner.

changes in the vegetation

low rank coals

physical and chemical properties

under the right conditions low organic maturity
increase in the organic maturity

high moisture level

low carbon content

susceptible to spontaneous combustion
incombustible material

Ex. 18. Role play.

Work in two groups. The fist group is the plant superintendents and
they are worried about machinery maintenance. The second group is
workers maintaining and repairing factory equipment. Discuss the the
possibility of the following:

e the safety of work equipment depends on the installation
conditions, it should be inspected after installation and before first use, and
after reassembly at any new site /location,

e the suitable intervals, where work equipment is exposed to
conditions causing deterioration liable to result in dangerous situations,

e each time exceptional circumstances (eg. major modifications,
known or suspected serious damage, substantial change in the nature of
use) are liable to have jeopardized the safety of the work equipment,

e operating environment (eg. the effect of temperature, corrosion,
weathering),

e user knowledge and experience,

e the risk to health and safety from any foreseeable failure or
malfunction,

e management issues, including safe systems of work,
supervision, monitoring,

93



e personnel competence (training, skill, awareness and
knowledge of risk).

Glossary
ash content CoJIepKaHUe 30J1b1/30JIbHOCTh
assess OIPECATh, OLICHUBATh
carbon content coJiepKaHHe yriiepoaa
coalification yriaedukarus, kKapooHu3amus, 0OyriIMBaHNE
bituminous coals OMTYMUHO3HBIN/*KUPHBIT
sub-bituminous CJ1a00OUTYMUHO3HBIN YTOJTb
coals
hard/soft coals aHTPAIUT/OUTYMUHO3HBIN YTOJIh
non-coking coals HEKOKCYIOIIUICS yTOJIb
contain COJIepKaTh
convert IpeoOpa3oBbIBaTh, TPAHCHOPMHUPOBATH
dull, black and MaTOBBII/MYTHBIN; YEPHBIN 1 BOCKOBOM
waxy
fossil fuel TBEPI0€ TOILTUBO

high/low moisture  BbICOKMII/HU3KUH YPOBEHD BIAXKHOCTH
level

incombustible HEBOCILJIAMEHIEMBII/HETOPIOYHI MaTepUal
material

liquid and gaseous  »uaKoe ¥ ra3000pa3HOE TOIIUBO

fuels

measure Mepa, ¢IMHULIA U3MEPCHHUS

mineral or inorganic MuHepajIbHOE WU HEOPTraHUYECKOE COJICPIKaHHE
content

physical and br3uYecKre 1 XUMHIECKHE CBOMCTBA
chemical properties
provide heat oOecIeunBaTh TEIJIOM

BepHvyThLCH B OrJiaBJIeHHE
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UNIT 9 MECHANIZATION AND AUTOMATION IN MINING

Warming up

Ex. 1. Think of how can mechanization improve mining industry?

Lead —in

Ex. 2. What do you know about mechanical technologies of coal
extraction? Answer the questions.

1. What is heavy machinery needed for in mining?

2. What machines are important for digging into the land, especially
in surface mining?

3. Why is underground mining tend to be more technologically
sophisticated?

4. When are trams used?

5. Why are cutter-loaders widely used underground?

6. Who operates the machines in manless faces?

Ex. 3. Find synonyms to the following words.

Damage, deterioration, dimension, failure, form, major repair,
operation, overhaul, performance, shape, size, wear, price, material.
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Ex. 4. a) Give definitions of the following words, if necessary
consult English — English dictionary.

Dragline —
Shovel —

Truck —
Overburden —
Cutter-Loader —
Face —

Bench —

Trench —
Loader —

b) Make the sentences of your own with the words from ex. 4. a)

Ex. 5. Make up sentences from the following words.

1. needed, heavy machinery, is for exploration, in mining, and
development, to remove, to break and stockpile overburden and remove
rocks, well as, for reclamation to process the ore as.

2. surface bulldozers, in mining, are, drills, trucks important.

3. technologically sophisticated, tend to be more, because of the
dangers and the expense, of subsurface tunneling, underground mining.

4. used, trams, are, to transport miners, minerals and waste.

5. for mechanizing coal mining, cutter-loaders, are, widely used,
underground, these machines, because are the most means, progressive.

Reading
Ex 6. Read the text and answer the questions after it.
What is the history of automation in mining?
Even though automation has been around in processing plants for a
while it hasn’t really made history in mining operations. It is really only in

recent years that mining companies and suppliers to the mining industry
have realized that there is opportunity to tackle and improve the needs,
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challenges and demands of the ever-demanding global mining sector,
especially in operations.

The first thing should be highlight is automation means many things
to different people. There are some perceived opinions that automation
can’t do what man can; some even suggest it 1s impossible.

Some of the key challenges for automation in mining are these:

e Dealing with a very dynamic outdoor and underground
environments;

e There is a growing need for mobile assets to communicate in
wide areas;

e There are too many specialist systems that do not interface or
collaborate;

e Data is inaccurate and out of date, no single source of truth;

e Too much manual interference.

Ultimately there are 3 key KPI’s that set the success criteria for
automation — 1) Employee safety; 2) Increase Productivity; and
3) Containment/reduction of costs; and if the technology can add value in
these areas as well provide a platform for automation then companies will
see the immense value in investing in an automation strategy at the
operations level.

First and foremost | think companies and company executives need
to open their minds and look at how they can better achieve the KPI’s. It is
a mind shift for many. Our attitude is: “how can we help educate and move
clients along in this process?” because we know we have technology
nobody else can offer. Secondly it is forums like Mining 1Q that also
deliver valuable content and help educate the industry further.

Miners need to be less reluctant to apply/use technology because it is
obvious that those 3 KPI’s can’t be improved without technology. Now
suppliers are the biggest problem today. Pseudo innovations and lack of
collaboration are offering the miners nothing but false hope and no light in
the end of the tunnel.

Automation alone means nothing, technology alone means nothing.
It is a combination of People + Process + Technology. The hardest job
today is to keep this balance. Automation may cut some jobs on the field
but those people and their knowledge and experience are needed in other
roles. Miners need also to develop their people if they need them remotely
operating machines, supervising machines, maintaining the who process.
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The problem is that it takes decades to prepare people. So the mines
concerned about the future, the next decades, etc. should think in a
program for the people in 10, 20 years and not just how their pits or
tunnels are going to be.

The complexity of automation and challenge of interface with other
systems is something that we come up. Suppliers to the mining industry
have simply worried about themselves and not actually to the needs and
future challenges of their client’s operations. Nobody has been interested
in taking a collaborative approach.

However we have addressed this to produce a world first mine asset
management, operations and automation technology for open-pit and
underground using a totally ‘open and extensible technology architecture’.
Simply our new Extreme software has the ability to manage, control,
regulate, optimize and automate all mining assets including work teams.
Not only that by providing an open-architecture we are able to integrate to

any other systems.
(http://www.miningig.com/technical-services)

1. What are the challenges (both perceived and actual) for
automation?

2. What does the industry need to do to move forward, how can we
apply this and move past the glass ceiling?

3. What are 3 key KPI’s that set the success criteria for automation?

4. What does automation really mean in mining and how do you
counter arguments about loss of jobs?

5. Is the complexity of automation and challenge of interface with
other systems something that you come up against and how do you
overcome this?

Ex. 7. Mark the following statements True or False, correct the
false ones.

1. Miners need not develop their people if they need them remotely
operating machines, supervising machines, maintaining the who process.

2. Mining personnel must be highly skilled and well trained in the
use of complex, state — of — art instruments and equipment.

3. Sensors detect how much coal remains in the seam while robotic
controls enhance efficiency.

4. The machines to be employed at the mine are of old design.
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5. Surface mining equipment has decreased dramatically in size over
recent years.

6. Excavators are the main types of machines used for stripping
overburden and excavating minerals.

7. In open-cast mining wheeled scrapers are not widely used.

8. There is a growing need for mobile assets to communicate in
wide areas.

Ex. 8. The first sentence from the extracts A - D is missing.
Choose from 1 - 4, argue your choice.

1. The human factor is a critical point for mine safety at Russian coal
mines and has to be addressed adequately.

2. Several hazards present at the same time, such as methane, rock
and gas outbursts, dust and others, are typical for Russian coal mines.

3. Mine safety is an essential issue for the Russian coal mine sector.

4. One of the most essential issues of mine safety for Russian coal
companies is degassing and ventilation.

Advanced Mine Safety Technologies -
The Key to Profitable Mine Operations

A) ...Improvements of the mine safety have become a key factor for
further development of coal mining in Russia. Therefore, the largest
Russian coal companies scrutinize this issue intensively and have started
programs of modernization of their mine safety systems and organization.
They would like to benefit from advanced technologies and world
experience in this field.

B) ...Hence, comprehensive mine safety measures based on modern
technologies are needed. The installation of equipment and application of
techniques designated to resolve the individual problems can only yield a
limited increase of mine safety.

A complex approach ensuring mine safety at coal mines should
prevail. Russian coal companies are most interested in "mine safety
technologies” that includes not only the equipment but also the know-how
associated with it.
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C) ...As coal mine methane is one of the most dangerous sources of
mine accidents, its elimination from mine workings decreases the risk of
accident. Advanced degassing and ventilation technologies are of prime
interest to Russian coal companies. Several degassing and ventilation
projects are envisaged in the nearest future.

D) ..Mostly stemming from economical and sociological
circumstances, possible measures, such as training, can affect the present

situation and increase mine safety.
(http://www.miningig.com/technical-services)

Writing

Ex. 9. Translate the article from English into Russian and entitle
it. See Appendix 2,3 for help.

Coal underground gasification technology is an up-to date method of
working out coal deposits. It finds out new possibilities in working off coal
layers in difficult geological conditions of occurrence. This method
combines extraction, concentration and coal processing. Coal underground
gasification technology includes drilling wells from a surface to a coal
layer, linking them and creating the operation centre of burning a coal
layer and maintaining of conditions for coal transformation into a
combustible gas directly in bowels and finally leading out a gas on the
surface. All the technological operations on gasification of a coal layer are
carried out from a surface without human force application in underground
working, and as a result it can be ecologically profitable.

Today the interest to underground gasification of coal has sharply
increased in all large coal-mining countries of the world. Essential
research and practical works are carried out in China where ten industrial
stations of coal underground gasification have been constructed, in
Australia where the large enterprise of the given profile was built in 2003.
The great attention to this technology is paid to such countries, as India,
South Korea, the USA and many others.

In conclusion it must be highlighted that 2011 has already come. Oil
and gas reserves are rapidly decreasing. It is the time for Kuzbass to work
out new technologies on coal processing, making use of water coal fuel
potential and introduce different new mining innovations.

(http:/mww.miningig.com/technical-services)
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Ex. 10. Summarize what is said on developing technologies that
improve the efficiency of coal, meet environmental challenges and
increase the ways in which coal can be utilized.

Listening

Ex. 11. Answer the questions before watching the video, after you
watch the video you’ll have to check your answers. The questions and
the answers are given to you.

1. Coal miningisa...

a) complicated industry b) hazardous industry c) high tech industry

2. Miners work with the help of ...

a) mining machinery b) shovels c) drills

3. Coal gives ....for the nation.

a) energy b) emissions c) heat

4. Nearly ... % of energy in Great Britain is generated from coal.

a) 40 b) 80 c) 60

5. ... million homes in Great Britain use coal for domestic heating.

a)10 b)8 ¢) 4

6. Huge powerful machines with the ... horsepower work in British
mines.

a) 100 b) 500 c) 400

7. Coal seams are on the depth of 400 feet and some seams are on
...feet depth.

a) 500 b) 3000 c) 1000

8. A colliery can produce ... million tons of coal a year.

a)l b)4 c)?2

Ex. 12. Now watch the video again for the details. Describe
technical characteristics of coal mining in Great Britain.
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Speaking

Ex. 13. Discuss the following with your partner.

1. What are the main type of machines used for stripping overburden
and excavating minerals?

2. What types of scrapers are widely used in open-cast mining?

3. Why are mechanical shovels replaced by hydraulically-operated
excavators in many operations?

4. Why must mining personnel be highly skilled and well trained?

5. Why has computer knowledge become greatly valued in mining
industry?

Ex. 14. Discuss the following questions with your partner.

the process of extracting ore,

highly productive equipment,

more complete recovery,

a plan line,

coal recovery rate,

a large rotating steel drum.

Ex. 15. Read and discuss the following with your partner.

Are mechanization and automation changing the way ore deposits are
being mined? Industry needs more energy-efficient methods, systems and
approaches. Do new technologies require a higher-skilled labour force and
can reduce the exposure of miners to hazards?
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Ex. 16. Work in pairs discussing mining methods and systems of
a local mine you know about. Your partner will have to ask questions
about the mine’s technologies in operation. You must be ready to
discuss most of the questions with your partner.

The discussion points:

e Water hydraulic systems,

e Design, adaptation and testing of new mining systems for
operations,

e Non-explosive techniques for rock fragmentation,

e Explosive-Free Rock Breakage (EFRB) Initiative,

e Programmable controllers for underground systems and location
of equipment,

e Wireless communications for automated control of stationary and
mobile equipment.

Ex. 17. Debating.

Work in two groups. The first group is from Improved Mining
Methods International, which is a new company in the mining sector
offering Consultancy and Commissioning services to potential clients
around the world. You are developing the pilot project “The Next Step in
Mining Methods”. The aim of a select group of specialists is to
demonstrate how their knowledge and know-how will help generate an
increase to clients’ plants overall production.

The second group is from the regional mine. And you are hard
observers.

Discuss the following: Improved Mining Methods offer a group of
highly experienced Professionals including:

e Dredge and Wet Plant Coordinators,

Mining, Mechanical and Structural Engineers,
Tailing and Slime Coordinators,

Mine and Maintenance Planners,

Electrical and Mechanical Coordinators,
Metallurgical and Process Technicians,
Supervisor and Operator Trainers,

Standard Operating Procedure Specialists.
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Tram

cutter-loader
Face
overburden
bench

trench
stockpile
waste

tackle
challenge
customization
state — of — art
equipment
wheeled scraper
tailing

slime

Glossary
TeJIeKKa, JJuHa mpobera  BaroHETOK
MaHEBPOBBIX paboTax
OYHCTHOU KOMOAITH
3a00M; J1aBa
MIOPOJIbI BCKPHIIITHN; BCKPHIIIA
yCTYI Kapbepa; CTyreH4YaTasi BoleMKa
yriyonenue; mypod
3arac; pe3eps; 0TBall
OTXOJbI
NOoAbEMHBIC MPUCTIOCOOTICHUS
npobJiema; 3agava

pu

aJanTUPOBaHUE K CICU(PUUECKIM TOTPEOHOCTAM

COBpPEMEHHOE 000PY/I0BaHHE

KOJIECHBIM CAMOXO/IHBIN CKpETEP
XBOCTHI (ITycTas mopojia)
TOHKHUU 1IJIaM

BepHVThLCH B OrJIaBJICHHE

UNIT 10 MINING ROBOT TECHNOLOGY

Warming up

Ex. 1. How is the mining industry going to look like in the 22nd
century? Do you have any ideas?
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Lead —in

Ex. 2. What do you know about robotics and intelligent systems
in mining? Answer the questions.

1. What are the benefits of using robotics and intelligent systems in
mining?

2. Can the removal of staff from hazardous areas eliminate mining
safety risks?

3. Can robotics make the mining operations more efficient?

4. Can robot technologies make measurements more accurate and
repeatable ?

5. Can robot technologies assist in achieving optimum asset
management for a mine site?

Ex. 3. Match the columns to read some useful facts about mining
robot technologies.

Fragmentation Robotic mining vehicles plan routes, avoid
analysis obstacles, and follow the rules of the road. Safer,
more efficient, less equipment damage.

Autonomous vehicles | Reports fragmentation statistics after a Dblast.
Revises drill patterns to optimize rock size.

Autonomous loading | Detects failing mechanical and vulcanized splices

system in conveyor belts. Prevents costly unscheduled belt
downtime.

Conveyor belt | Planning and control software and 3D sensors

inspection automate laborious loading tasks. Higher
throughput per shift than the average operator.

Control center | Powerful, multi-purpose platform assists miners

technologies and enables mining in hazardous areas and at

deeper levels. Improves mine safety, efficiency
and productivity.

High-mobility mining | Real-time, 3D teleoperation of equipment and
platform vehicles. Plan missions and monitor mine
operations from thousands of miles away.

Operator assist Visual sensors help operators align machines and
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measure progress. Improves mine safety,
efficiency and productivity.

Miner location system | GPS-independent, high-resolution imagery used to
map mines safely and efficiently.

3d mapping GPS-independent shoe inserts accurately compute
miners’ locations as they walk. No more guessing
about miners’ positions.

Ex. 4. a) Give definitions of the following words, if necessary
consult English — English dictionary.

Automated robotic mining —
Driverless haulage trucks —
Wireless communication —
Radar and laser systems —
Autonomous machine —
Drum —

Weathering —

b) Make the sentences of your own with the words from ex. 4. a)

Ex. 5. Insert the given words in the following sentences.

a) employment b) shearer machine c) involves d) extracting e)
process f) employment g) require h) influence

1. Surface mining.....removing the overburden with heavy earth
moving equipment, the coal, replacing the excavated soil.

2. Modern surface mining in as much a land reclamation process
as it is a means of.....coal.

3. A.....is hauled mechanically back and force across the coal
face, cutting and loading the coal onto a heavy chain conveyor which
delivers it onto a belt conveyor and out of the mine.

4. Mining, in its broadest sense, the.....of extracting minerals from
the earth’s crust.

5. Inthe U.S., mining ...declined through the late 1960s. By 1990,
the coal mining ...dropped to 147,000 workers and by 2000 to 80,000.
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6. Mineral industry rock and waste and their management,
...dedicated attention.

7. The process of rock disintegration by the direct ...of local
atmospheric conditions on the Earth’s surface is called weathering.

Reading

Ex 6. a) Read the text and answer the questions after it.
The technology of automated robotic mining

Robotics is transforming mining around the world as a result of
ongoing automation initiatives. Fully automated robotic _mining
encapsulates mines with smart drills for both production and material
identification; precise automatic, remote controlled movement and
positioning equipment; automated movement of vehicles such as trucks,
and advanced management systems. Recent advances in intelligent
software development have fuelled the development of functional robots
and their role in mining. Robots offer improved safety, greater productivity
and efficiency, and are able to operate in remote, harsh environments.

Automated control technology has already been applied to drilling
operations, allowing an operator to set up and operate the equipment
remotely. This removes the operator from potentially dangerous zones on
the drill rig, open cut or underground mine and increases overall
efficiency of the mining operation.

Driverless haulage trucks are being developed for open pit mines.
Artificial intelligence — incorporating GPS systems, wireless
communication and object avoidance sensors enable these trucks to either
drive themselves or be driven by an operator at a computer panel away
from the mine site. Computer systems that provide information about the
velocity and position of the vehicle can prevent accidents and increase the
lifetime of the machine. Production loss can be minimized as breakdown
frequency declines resulting in improved productivity and profitability in
mining.

A significant challenge facing mining today is the increased global
demand for minerals and metals while available resources are becoming
harder to access due to location and harsh environments. Automation and
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robotics can help to provide a solution by providing streamlined processes
for extracting ore, while reducing the exposure of workers to health risks.
New sensing technologies such as GPS, radar and laser systems being
incorporated into robotics will have an increasing impact on the safety,

predictability, precision and efficiency of mining.
(http://www.miningig.com/technical-services)

1. How is robotics transforming mining around the world?

2. How do robots improve safety, greater productivity and efficiency
of mining operations?

3. Where has automated control technology been applied to?

4. What are the main functions of computer systems in mining
operations?

5. What are driverless haulage trucks used for?

6. What is a significant challenge facing mining today?

b) Look at the text again and give Russian equivalents to the
underlined word combinations. Consult Appendix 1 if necessary.

Ex. 7. Make up the right order of passages to read the text.

1. The Regolith Advanced Surface Systems Operations Robot
(RASSOR) is an autonomous machine designed for lunar soil excavation.

2. NASA’s new robot features a sturdy pair of diggers, and the
reliability and strength to work all day, every day, for years.

3. The RASSOR looks like a small tank chassis with a drum at
either end, each attached with arms. Because they are mounted on moving
arms, the drums can act almost as legs, letting the robot step and climb
over obstacles.

4. RASSOR uses digging bucket drums at each end of the robot’s
body that rotate in opposite directions, giving enough traction on one end
to let the opposite side dig into the soil.

5. RASSOR is designed to easily make itself into a Z-shaped
position to drop its soil collection into the hopper.

6. The robot can safely drive off the lander and right itself, flip
itself over to get unstuck from fine soil, and lift the whole body off the
ground to let its treads run smoothly to remove built up soil.

(http://phys.org/news/)
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Ex. 8. Read the text “Drill of Dreams” to yourself, and then retell
It to your neighbor as close to the text as you can. Your neighbor will
then retell your story to his neighbor, etc. The last student will retell
the story to the class.

Drill of Dreams

Kuzbass has a lot of excellent quality coal, but it is deep under the
earth and hard to reach, and that is why it is hard to have profitable mines
without new technologies. So, the "Hydro-Coal Institute,” which is based
in Novokuznetsk, developed a new kind of drill that allows to go deeper
and to extract more coal.

Contrary to traditional drills, the new one doesn't slide on tracks, but
Is mounted on treads, making it much quicker and more mobile. Moreover,
while drilling, it throws water at the drill-point, separating the coal from its
by-products, which can often amount to roughly 30 percent of a seam.
That way, the coal doesn't need to be processed before being sent to cus-
tomers, it can be used right away. It is also an ecological way of extracting
coal: by-products stay under the earth. And the water runs in a closed
circuit, thus, the river near the mine is not polluted: there are crayfish in
this rivers a sure sign of clear waters for many Russians.

The new drill allows mines to extract coal for less cost than tradition
methods used in Kuzbass. Thanks to this drill 50,000 tons of coal are
extracted; a month with 200 people. Normally, to get as much coal, you
would need 2,000 people.

(http://phys.org/news/)

Writing

Ex. 9. Translate the article from English into Russian and entitle
it. See Appendix 2,3 for help.

Robots will be doing jobs like laying explosives, going underground
after blasting to stabilize a mine roof or mining in areas where it is
impossible for humans to work or even survive. Some existing examples of
mining automation include. The world’s largest “robot”, a 3500 ton coal
dragline featuring automated loading and unloading. A robot device for
drilling and bolting mine roofs to stabilize them after blasting.
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A pilotless burrowing machine for mining in flooded gravels and sands
underground, where human operators cannot go.

A robotic drilling and blasting device for inducing controlled caving.

Robots must demonstrate efficiency gains or cost savings. The biggest
robot of them all, the automated dragline swing has the potential to save the
coal mining industry around $280 million a year by giving a four per cent
efficiency gain. Major production trials of this robot are planned for later in
the year 2000. Unlike their counterparts commonly found in the
manufacturing industry, mining robots have to be smart. They need to sense
their world, just like humans.

“Mining robots need sensors to measure the three dimensional
structure of everything around them. As well as sight, robots must know
where they are placed geographically within the minesite in real time and
online,” says Dr Corke. “CSIRO is developing vision systems for robots
using cameras and laser devices to make maps of everything around the
machine quickly and accurately, as it moves and works in its ever-changing

environment,” he says.
(http://phys.org/news/)

Ex. 10. Summarize what is said on new technologies that will be
used in mining in future.

Listening

Ex. 11. Listen to the text and answer the questions?

What does the First Coal Corporation do?

Why are trenches excavated?

What equipment is used in mines of the corporation?
How mining is done in mines of the corporation?
What is done to minimize land reclamation?

SARE A .

Ex. 12. Watch the video once again and fill in the gaps.

First Coal Corporation
First Coal Corporation (F.C.C.) is a private company mining
metallurgical coal resources in the north-east of British Columbia. The
port of Prince Rupert with its riddle island deep water coal __ 1 ships coal
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from a real line that runs to the community of Chetwynd and F.C.C.
central self property.

Plants coal for an excess were to be build to load facility on a Rail
Line, which carries __ 2 to the coast for offshore shipping. Trenches from
50-100 m. __ 3 are excavated on the property, expose narrow steeply
dipping or narrow vertical seams. High wall mining starts trenches with an
each trench there are mined along strait. The any deeper car high wall
mining system moves to mine each seam, the remover operated
underground mining system has been modified to mine narrow steeply
dipping or narrow vertical seams. High 4 uses a launch vertical that
moves along the bench to mine coal using high tech guiding system to
assure that remover operated continue with mining cutter head remains at a
narrow 5 or vertical seam.

The system remains horizontally all the times with the cutter unit
cutting a near vertical opening with in a seam. The operator __ 6 the
additional conveyor car, they are 9 m. long and specially designed to work
in narrow seams from 1-3 m. wide. Each conveyor car is positioning on a
deck on a launch vertical put the car in front of it as a push bar moves the
train of cars and miner forward. A continuously operating valley conveyor
on a long vertical fed from a mine by conveyors on cars start miles hole
for transport. As more conveyor cars are ready the continuous mine moves
forward to penetrate up to 300 m. The anchor created in each seam is
about 4 m. high, with a weight equal to that a particular seam be mined. A
3 m. barrier of coal is left undisturbed above each anchor for support. The
anchor system mines along strait for each direction from each bench
within each trench. Trenches are excavated on 600 m.

This is the system of trenching of underground mine results in a
significant reduction in surface disturbance compare to conventional open
pit mining __ 7, as material from excavated additional trenches is used to
fill already mined trenches. Ongoing land reclamation after each _ 8 is
complete, also minimize the storage of rock and washing may rejects
above ground.

Test mining of first self-property is currently away, this is remain first
coal a world leader in mining steeply dipping coal seams in a safe, coast
effective, environmentally conscious and responsible manner.
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Speaking

Ex. 13. Discuss the following with your partner.

fully automated robotic,

advances in intelligent software development,
driverless haulage trucks,

significant challenge in mining,

digging bucket drums,

machine designed for.

Ex. 14. Discuss the following questions with your partner.

Does Russia export or import coal?

Does Russia mine coal commercially?

Has coal in Russia many uses?

What are the most significant uses of coal in Russia?

Is Russia a coal producer or a coal consumer country or both?
What is “cost” and what is “price”?

Does Russia rely on domestic supplies of coal?

Is Russia the largest coal exporter in the world?

©ONO TR WNE

Ex. 15. Read and discuss the following with your partner.

Coal is a global industry, with coal mined commercially in over 50
countries and coal used in over 70. The most significant uses of coal are in
generating electricity, steel production, cement manufacturing, other
industrial processes and as a liquid fuel. Do you know how much coal is
left in Russia and in the world? What will be the energy demand in Russia
and in the world? What will be the investment in coal mining up to 20307

Ex.16. Debating.

Work in two teams. The first team is from National Robotics
Engineering Center, the second team is from Field Robotics Center, both
are the part of the Robotics Institute. The task is to design, construct, and
do test-drives of the robotics to underground mining.
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This developed system measures the sump depth of a continuous
mining machine without the use of external infrastructure. It also provides
global heading information using a laser reference. This improves mining
productivity and decreases health and safety hazards to mining workers.

Debating points:

e Autonomy and operator-assistance technologies optimize mining
processes and mining equipment operation.

e Drills, miners and shearers are guided with laser precision for
maximum extraction from the ore body.

e Operators can use autonomy and operator assistance to supervise
mining equipment from a safe shelter, away from machines and hazardous
areas.

e Consistent and never-tired robotics technologies can reduce
human errors.

e Vision systems continuously monitor operations such as
fragmentation, which lowers waste and reduces costs.

e Obstacle detection and avoidance systems help keep vehicles and
machines from driving over debris that could cause tire or equipment
damage.

e Autonomy and operator assistance allow equipment to operate
properly within manufacturer specifications.

e Vision-based inspection systems detect failures in mining
equipment (such as conveyor belts) before they occur.

Glossary
intelligent systems  wHTeIEKTyalbHBIE CUCTEMBI
robotics POOOTOTEXHUKA

driverless haulage camoxomnas-oTkaTo4Has MaIIuHA
trucks

drum Oapaban (Harmp. 1IeOEaKN)

weathering BriBeTpuBanue

shearer machine BpyOOBas MaluHa JJis1 BEPTUKAILHOMN 3apyOKH
reclamation UCTIPaBJICHUE; YIYUIICHNC

belt conveyor JICHTOYHBIN KOHBEHEp

harsh environments  HeOmaronpusITHBIE YCIOBHS OKPYKAIOIICH CpeIbl
digging bucket 3a0HpAIOIIMHI KOBII

BepHvyThLCH B OrJiaBJIeHHE
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Attachment 1

Basic terms and definitions

Mineral products

Ilonesznoe
HCKOIIAEMOE

coJiepkalieecss B 3eMHOM KOpe MPUPOIHOE
MUHEPaIbHOE UM OPraHUYECKOE BEIIECTBO,
KOTOpOE€  LeNecoo0pa3sHo  00bIBATH U
UCIIOJI30BaTh B HAPOJAHOM XO3AWCTBE WIIU
JUISL JIMYHBIX MOTPEeOHOCTEH, KaK B CBHIPOM

BUJE, TaK M TOCJIE COOTBETCTBYIOIIEH
nepepabotku.  [lone3nsle  mckomaembie
OBIBAIOT: TOplOYME (PHEPrOHOCUTENIH) U

Heroprouue (pyasbl).

earth's
rock

Rock,
formations,
formation

I"opHbIe TOPOIBI

€CTEeCTBEHHBIC MHUHEpaJbHbIE 00pa30BaHUs,
chopMHpOBaBIIHECS BCJIC/ICTBUE
reoJIOTUYECKUX TMPOIECCOoB, Ooyiee WU
MEHEE MOCTOSTHHOIO COCTaBa M CTPOCHMS,
cjararonye 3eMHYI0 KOpY U 3aJIeTalolue B
HEW B BUJIE CAMOCTOSITEIbHBIX TEIl.

Ore: mineral

Pyna

MUHEpaIBbHOE 00pa30BaHKE C COJCPKAHUEM
TIOJIC3HBIX KOMITOHCHTOB,
00eCIIeYNBAIOIIUM HKOHOMHUYECKYIO
[[EJIECO00PAa3HOCTh WX H3BICUYEHUS TpU
COBPEMEHHOM YPOBHE DPa3BUTHUS TECXHHKH.
Pynbl pUHATO KIACCHUPHUITMPOBATH IO TPEM
NpHU3HAKaM: BHJY TIOJIE3HBIX KOMIIOHEHTOB,
WX KOJIMYECTBY M XapaKTepy OpYACHCHUSI.

Mining
impurity

waste,

[Topona
nopojia)

(mycras

MUHEPATHHOE oOpasoBaHue, HE
SIBIISIONICECS 00BEKTOM HU3BJICYCHUS
MOJIE3HBIX KOMIIOHEHTOB MpH pa3pabOTKe
MECTOPOXKICHUI (wm MUHEPAJILHOE
COCIMHEHHEe, HE COJeprKalllee TOJIe3HBIX
KOMIIOHEHTOB ~ WJIM  COJEpJKaliee X
CIMIIKOM  Majo JyIi  peHTaOeJIbHOU
nepepadoTKu).

Wallrock

Bwmemmaromas
nopojia

ropHasi Iopoja, OKpy»Karouiasi pyJIHOE TEJO
WM BKJIIOYEHHAasT B HEro, KOTopas Ju0Oo

COBCEM HC COACPIKHUT ITOJIC3HBIX
KOMIIOHCHTOB, h17(80) COACPKUT HX, HO B
KOJIMYCCTBC, HEOOCTAaTOYHOM JIIA

HPKOHOMHUYECKOTO OIpaBAaHUs JOOBIYH U
nepepadoTKHU.
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Ore mass; lode | Pyanast macca Ha3bIBACTCS CMEIIAHHAS TIPU J00bIYE pyaa C

stuff; rock bulk; IyCTON IMOPOIOH.

rock mass

Mined rock ['opHast macca Ha3bIBAIOT BCIO BBIJAHHYIO HA TIOBEPXHOCTh
pydy W TOpPOJY, KaK B CMELIAHHOM BHJIC,
TaK M pa3IeibHO, CIOJa JK€ BXOIUT M
opoja, TMOJIydeHHass TpUd POBEIACHUU
TOPHBIX BBIPAOOTOK.

Ore bed; ore|Pynnoe €CTECTBCHHOE CKOIICHHE B 3EMHOH KoOpe

deposit MECTOPOXKIICHHUE MOJIE3HOTO ~ KMCKOMAaeMoro,  pa3paboTka
KOTOPOT'0 SKOHOMHUYECKH BBITOJIHA.

Combined mine; | Pynauk IPEIPHUITHE IO T00bIUE PYI.

ore mine;
excavating plant;
mining operation

Mine; stope

['opnas BbpaOoTKa

coopykeHue (MOJIOCTh) B HEApax 3€MIIH,
CO3JaHHOE B PE3yJIbTaTe BEICHUS TOPHBIX
paborT.

Permanent
roadway

KammraipHabIe
BBIPaOOTKH

BBIPA0OTKH, TMPOBEJACHHBIC
CTPOUTENIHCTBA pyIHHUKA 3a cyer
BBIJICJIEHHBIX HAa 3TO  CTPOHUTEIBCTBO
CPEACTB, COXpAaHSAEMbIE B TEUECHHE BCETO
CpoKa CIIy>)KObl pyJIHUKA WIA XOTS ObI
OJIHOTO €ro FOPU30HTAa.

Ha CTaguu

Shaft

CtBOI

BEpPTUKANbHAS WM HAKJIOHHAs TOpHas
BbIPa0OTKa, MMEIoUas HENOCPEICTBEHHBIN
BBIXO/l Ha TOBEPXHOCTh U MpEeJHA3HAYEHHAs

Uil OOCHYXUBaHMSI ~ TOPHBIX  padoT:
MOJIbEMA MOJIE3HOTO UCKOMAEMOT0 U IyCTOM
MOpoJAbl, CIyCKa W MNOAbeMa JIHOJCH,
MaTepuasioB U OOOPYJOBaHMS, TOAAYU

CBEXXEr0 BO3AyXa U BbIAAYM 3arPsI3HEHHOTO,
CITYyCKa 3aKJIaJIOYHBbIX MaTEPHUAJIOB, OTKAYKU
BOJIBI U JIP.

Blind pit; staple;
blind shaft;

Crnerou CTBOJI

BepTUKAJIbHAS WJIM HAKJIOHHAS TOpHAas
BBIPA0OTKA, HE AMeEoIast
HEIOCPEICTBEHHOIO BBIXOJIa Ha
MOBEPXHOCTh W TpeIHa3HAYeHHas s
00CTy>KUBaHUS MOA3EMHBIX pabor:
MOJbEMA MOJIE3HOTO UCKOMAEMOT0 U MyCTOU
MOpOJbI, COyCKa W TNOAbEMa JIFOICH,
MaTepuasioB U OOOPYJOBaHMS, IOAAYH
CBEXEro BO3AyXa M BbIJJAYM 3arpsI3HEHHOTO,
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CITyCKa 3aKJIaJJOYHBIX MaTEepPUajoB, OTKAYKU
BOJIbI U JIP.

Gallery

HITonpHusa

TOPU30HTaJbHAsl  TOpPHas  BBIPAOOTKa,
OpOMAEHHAsT K  MECTOPOXKACHHIO  C
NOBEPXHOCTU M IpEIHAa3HAUEHHas s
0OCITy’)KMBaHUS MOA3EMHBIX TOPHBIX PaboT:
BBIJIAYM MOJIE3HOIO MCKOMAEMOro M IyCTOU
NOpoAbl Ha TMOBEPXHOCTh, MEPEMEIIECHUS
J0JEH, MaTepualioB H  00OpyIOBaHMS,
NOJIAaYM  CBEXEro BO3AyXa W  BbLIAYU
3arpsiI3HEHHOr0,  MOJAa4d  3aKJIAJOYHBIX
MaTepUasoB, OTKAYKU Bojbl U Ap. llITonbHu
IPOXOAAT B TOPUCTOM  MECTHOCTH.
HampaBneHue IITONBHU 0 OTHOIICHHIO K
IPOCTUPAHUIO PYJHOTO TEla MOXET OBbITh
JTHOOBIM.

Level

I'opuzoHT

COBOKYITHOCTb BBIPa0OTOK,
PACIIOJIOKEHHBIX B OJTHOM T'OPU30HTAIBHOU
IUDIOCKOCTU W TNPEJHAa3HAYEHHBIX  JUIA
BEJICHUS TOPHBIX padoT.

Lift

DTax

JaCTb IAXTHOTO II0JIsI, OrpaHHYCHHAsA I10
MNagcHUI OTKATOYHBIM M BCHTHIAIMOHHBIM
TrOpHU30HTaMHU, I10 IIPOCTUPAHNIO —
I'paHuIaMi IIaXTHOI'O I10JIA.

Block

biok

4acTh 3TaKa, OTPAaHUYEHHAsI BOCCTAIOIIMMU
WIM YCJIOBHBIMU TpaHuIlamMu. biok —
BBHIEMOYHBI y4YacTOK B Tpelesiax JTaxa,
JUIST OTpaOOTKH KOTOPOTO TPHUMEHEHA B
MOJITHOM KOMIUICKCE Ta WJIM HWHAs CUCTEMa
pa3pabOTKH.

Sublevel

Ilauenp

4acTh WIAXTHOTO MOJs, OOpasyromascs B
pe3yapTare ero jejieHus (MOATOTOBKH)
TJIABHBIMU OTKaTOYHBIMU u
BEHTWISIIUOHHBIMU IITPEKAMM.

Crossdrift

Ksepuuiar

TOPU30HTANIbHAS NOoJ3eMHast ropHast
BBIPA0OTKA, HE AMeEoIast
HEIOCPEICTBEHHOIO BBIX0/1a Ha
MOBEPXHOCTh, MPOBEAEHHAs MO TMOpoJaM
BKpecT (MEpNeHIUKYISIPHO) MPOCTUPAHUIO
MECTOPOXKACHUS OT CTBOJIA JIO pPYAHOU
3anmexu. HMcmonb3dyeTcss s TpaHCIOPTa,
BeHTWSIIINM,  TICPEABWIKCHUSI  JTFOJICH,
BOJOOTJIMBA, NPOKIJIAIKU Kabeneu, TpyO u
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JIMHUU CBSA3U.

Coal heading

[ITpex

TOPU30HTAJIbHAS HOJ3€MHas rOpHast
BbIpa0OTKa, HE uMerouiast
HEINOCPEICTBEHHOTO BBIX0/1a Ha
HOBEPXHOCTH, IPOBEJCHHAs o
NPOCTUPAHUIO (IAapaJJIENbHO) HAKIOHHO
3aJIeralollero pyAHOro Tejla WK B JII0O0M
HAIpPaBIICHUU TMPU TOPU3OHTAILHOM €ro
3aJICTaHUH. [Tpex CILYy/KUT U
TPAHCTIOPTUPOBAHHUS Tpy30B,
NEPEeBKEHUST  JIIOACH,  BEHTHIIALIUU.
[Tpexu, NpoBOAUMBIE TIO pYJI€, HA3bIBAIOT
PYOHBIMH, @ TO BMEUIAIOIIMM IOpOAaM —
0JIEBBIMH.

Crossdrift; ort

rOpU30OHTAIbHAS no/I3eMHas ropHas
BBIPaOOTKA, HE uMeroIas
HEIOCPEICTBEHHOTO BBIXOJIa Ha
MOBEPXHOCTh W  TIPOBEJCHHAs  BKPECT
NPOCTUPAHUs PYJHOTO Tena 1o pyae. Ecnu
OpPT COCTUHSCTCS C TOJEBBIM IITPEKOM, TO
9acTh €r0  MOXET TMPOXOIUTHCA  TIO
noponam. [loHATHE «OpPT» HWMEET CMBICI
TOJIBKO B KPYTBIX M HAKJIOHHBIX 3aJieXkKax,
TaK KaKk B TOPU3OHTAIBHBIX 3aJiexkax
MPOCTUPAHUSL MPOCTO HE CYIIECTBYET, U B
ITUX YCIOBUSIX (Kak yXKe OTMEeYanaoch
BBIIIIC) TOPU30HTAIBHYIO BBIPAOOTKY
J1000T0 HANPABJICHHS HA3bIBAIOT MITPEKOM.

Millhole; bing
hole; draw raise;
mill hole; milling
hole;

Pynocmyck

BEpTUKAJIbHAS WJIM HAaKJIOHHAas TOpHas
BBIPA0OTKA, WM OrpaHUYEHHAsl KpPEMblo
4acTh BBIPAOOTAHHOTO MPOCTPAHCTBA IS
MepenycKka pyJIHOW MacChl MOJ JAEUCTBUEM
cOOCTBEHHOT'O Beca.

Slope

VKioH

HAKJIOHHas IIOA3CMHAasA BBIpa6OTKa, HE
HMCIOoIIass HCIIOCPCACTBCHHOI'O BBIXOJ4d HaA
IMOBCPXHOCTh MW IIPCAHA3HAYCHHAA - JIA
NNoaAbBCMaA PYJbI U BCIIOMOT'aTCJIbHBIX HYXK/I.

Boring;  delve;
pit-hole

ypd

HernyOoKas BEpPTHUKAIbHAS ropHast
BbIpabOTKa, MPOUJEHHAs] C MOBEPXHOCTU U
npeaHa3HaYCHHAS s JIOpa3BeIKH,
IPOBETPUBAHMS (3aMIaCHOE), MOIbEMA.

Spiral ramp

CrnupayibHbIi
che3n (3ae3n)

HaKJIOHHasi TOpHasi BbIpabOTKa (MOXKET
UMETh  HEMOCPEJCTBEHHBIM  BBIXOJ  HA
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MOBEPXHOCTh),  NpeIHa3HAuYeHHAs s
3ae3ga OypoBOro, J1OCTaBOYHOI'O U JAPYTOro
TOPHOTO O0OpYJOBaHMS Ha TOPU3OHTHI,
JIOCTaBKA  KPYMHOTA0ApUTHBIX  TIPY30B,
NnoJbeMa PYIAHOM Macchl Ha IMOBEPXHOCTH
IIPY TIOMOIIM CaMOXOJITHOTO 000pY/I0BaHUA,
a TaKXKe JIJIs BEHTUJISIIIUU.

Tunneling
operation

TyHHenpHas
paboTa; mpoxoaKa

(mpoBeneHuE) TOPHBIX BEIPaOOTOK
COBOKYITHOCTb POU3BOJICTBEHHBIX
IIPOLIECCOB, OCYIIECTBIISIEMBIX s
00pa30BaHMs TOPHBIX BBIPAOOTOK.

Sewerage

Kanannzamms

KAaHAJIN3Al[MOHHAsI CHCTEMAa COCTOUT W3
MOJI3EMHBIX TPYyOOIPOBOJIOB, YJIOKEHHBIX C
YKIOHOM JJi1  OOecleueHus caMoTeKa.
OTxomsdmme OT KaKJOW YCTaHOBKH JIMHUU
OOBEIUHAIOTCS B KOJUIEKTOPBI, a W3 HHUX
CTOKH IIOCTYNAIOT B MPYAbI-HAKOIIUTEIIH, B
KOTOPBIX NPOUCXOAUT IEPBUYHBIA OTCTOU
OT MEXaHUYECKUX MPUMECEM.

Blasting

[logpeiBHBIE WM
B3pbIBHBIE PAOOTHI

COBOKYITHOCTD IIPOM3BOICTBEHHBIX
MPOIIECCOB IO  OTMACIEHUI0  CKaJbHBIX
TOPHBIX TOPOJI OT MAacCHBa C ITOMOIIBIO
B3pbiBa. [Ipu mpoBeaeHUN OYpOB3PHIBHBIX
paboT  TPOM3BOIUTCSA TUTAaHUPOBAHUE
OypoBBIX paboT (BUABI CKBaXWH, UX
JMaMETp, PACCTOSTHUE MEXIY CKBOKMHAMH,
ryouHa U T. 1.), TMOATOTOBKAa K B3PBIBY
(3apsbKaHKe B3pBIBYATHIX BEIIECTB, 3a001Ka
CKBa)XMH, MOHTHPOBAHUE B3PBIBHON CETH U
T. J1.), MHUIMUPOBAHWE W TPOU3BEICHUC
B3pHIBA.

Rock mechanics

MexaHnka rOpHBIX
opox

HayKa O  MEXaHWYECKHX  CBOMCTBax
MOPOAHBIX MACCMBOB M MEXaHUYECKHX
npoueccax, MNPOUCXOIAIINX B HUX MPHU
BEJICHUN TOpPHBIX paboT. Hayka maxomurcs
Ha CTBIKE I'€OMEXAHUKU U TOPHOW HAYKU U
MMEET TJIABHOM 1LENbI0 PalHUOHAIBHOE
YIIPaBJIICHNUE TOPHBIM JJABJICHUEM.

Surveying

I'eonornueckas
CBhEMKA,;
Tonorpaguyeckas
ChEMKa

COBOKYNHOCTb pa0OT IO BCECTOPOHHEMY
U3YYCHUIO  TEOJIOTMYECKOTO  CTPOEHUs
TEPPUTOPUHU 51 COCTAaBJICHUIO eé
re0JIOTMYECKOU KapThl. Paznmuyaror
MapUIpyTHYIO, IUIOMAJHYIO, CTPYKTYPHO-
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re0JIOTUYECKYIO CHEMKU. [Ipu
reoJIOrOChEMOUYHBIX paboTax MPUMEHSIOT
reoQU3nYecKue U TeOXUMUYECKUE METObI
UCCIIEIOBAHUS, a’dpOMETOMAbI, MaTepHUabl
(bOTOCHEMOK 3eMIIM M3 KOCMOCAa M JIaHHbIE
KapTUPOBOYHBIX OypOBBIX CKBaXUH U
MOBEPXHOCTHBIX TOPHBIX BBIPAOOTOK.

Coal output

Jlo6b1ua yriis

BKJIFOYaeT  J00bdy  (oOoramieHue) u
nepepaboTKy (OpukeTupoBaHue) Oyporo u
kamMeHHoro yris. Crmoco06 no0puu  yris
3aBUCUT OT TJIyOMHBI €r0 3aJeTaHus.
Pa3zpaboTka BeneTcss OTKPBITHIM CIIOCOOOM,
€CJIM TJIyOMHA 3aJieraHusl YTOJbHOTO I1acTa
He mnpesbimaer 100 merpoB. Hepenku wu
Takhe Ciy4yau, KOrja npu Bce OoJbllieM
yrayOJeHun YroJbHOTO Kapbepa jaiee
BBITOJTHO BECTH pa3pabOTKy YTrOJbHOTO
MECTOPOKICHHSI TOA3EMHBIM CIIOCOOOM.

Coking gas

I'a3 KOKCcOBaHUSA

pasio’KeHue MpH BBICOKOH TemnepaType 6e3
JOCTyMa BO3AyXa TBEPABIX M IKHUIKHX
rOPIOYMX HCKOMAaeMbIX C 0Opa3oBaHUEM
JeTy4YnX BEIIECTB M TBEPAOrO OCTaTKa —
KOKCa.

Ash content

Conepxxanue
30J1bI; 30JIbHOCTD

OTHOIIICHWE MACChl HETOPKOYEro OCTaTKa
(30716I), TIOJIYYEHHOW IIOCJE BBIKUTAHUS
rOproYerd 4YacTu TOIUIMBA, K  Macce
HCXOJIHOTO TOTIJIMBA.

Brown coal

Bypsiit yrons

roprodee  HCKOIIAaeMO€  PaCTUTEIBHOTO
MIPOUCXOXKCHUSI, TPEACTaBIsAIONIEe COOOi
nepexoanyro  ¢opmy oTr Topda K
KaMEHHOMY YTJIIO.

Lignite

Jluraur

UCKoIaemas, cnaboyriaedpuuupoBaHHas
IpeBecuHa Oyporo LBeTa, COXpaHUBILAS
CTPOCHHE PACTUTEIIbHBIX TKAaHEW U TI0
BHEIIHEMY BHUAY CXOJIHAsI C HEU3MEHEHHOU
JIPEBECUHON. JIMTHUTOM HA3bIBAIOT TAKKE
Oypwlif yroyib, COJEpKaluii OOWJIbHBIC
BKJIIOUCHHUS IJI0XO0 Pa3JIOKUBIIUXCA
JIPEBECHBIX OCTATKOB.

Bituminous coal

butyMnHO3HBIN
yroib

re0JIOTHYECKHUE OTIJIOKEHHUSI YEPHOTO 1[BETA,
ooratbie YTIIEPOAOM, KOTOpBIE
00pa3oBajIMCh W3 OCTAaTKOB MCKOIA€MbIX
pacreHui. B = KaMEHHOYIOJIBHBIA U
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TPETHYHBIN NEPUOIBI OonoTHas
PaCTHTENHHOCTh MPEBPATHIIACH B TOP(SHBIC
MOJIsI, KOTOPBIE TOCTENCHHO 3aHOCHIIUCH
OCaJOYHBIMH  MaTepUaiaMH, W  TIOJ
BO3JICHICTBHEM BO3pOCIIETO JAaBJICHUS U
TeMrepaTypbl 00pa3oBajcs JUTHUT (OyphIid
yroib), 3aTeéM OWTYMHHO3HBIA yTOdb, W
HAKOHEIl, €CITU MPOUCXOANIIO JAOCTATOYHOE
YBEJIMYCHHE TEMIIEPATypPhl, aHTPAIINT.

Anthracite AHTpanur

UCKOMIAaeMbIi  yroib  Haub.  BBICOKOH
cTenieHd yrieduxanun (MetamopdusmMa).
Nmeet cepoBaTo-4EpHBINA WM YEPHO-CEPBIN
IBET C  METAUIMYECKUM  OJIECKOM.
AHuzoTponieH. B mopucToil  CTpyKType
npeo0IaaloT  MHUKPOIOPHl ¢ 00beMOM
0,072-0,075 cm3/r; obuuii 00beM IMOp OK.
0,1 cm3/r. Xapakrepusyercsi HauOOJbIIEH
TBEPAOCTBIO B pSAYy TBEPABIX TOPHOYUX

HWCKOIaeMBbIX (2,0-2,5 o
MUHEPaJIOrH4eCKOM 1IKase) U
BJIEKTPONPOBOJHOCTHIO, BBICOKOU

m1oTHOCTRIO (1,5-1,7 r/em3).

Coalification Yraeduxarst

YBEJIIMYEHUE COAEp)KAHUSA yriepoja H
YMEHBLIEHUE NPUMECH MPUPOJIHBIX Fa30B U
BJIATU.

BepHVTLCHA B OrJiaBJIeHHE
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Attachment 2

TepMUHBI M1 0CO0EHHOCTH UX MEePeBOIA

TepMuH — 3TO OCHOBHAs CAMHHIIA HAYKH, CIEIUAIbHBIX OTpaciei
3HaHMA W cdep MeATEeTHPHOCTH YeOBEKa, NpHU3BaHHAs HOMHHHUPOBATH
OOBEKTHl M TPOLECCHl U OJHOBPEMEHHO CIYXKHUTh CPEJICTBOM IO3HAHUS
OKPY>KafoIIero Mupa.

Jlsiss TorO, 4TOOBI MPaBUIIBLHO OMPENEIUTh BBIPAKaeMble TEPMHUHOM
MOHATHS, HYXKHO 00JIaaTh 3HAHUSAMH TOW 00JIACTH HAyKW M TEXHHUKH, K
KOTOPOH OTHOCHTCS JaHHAs TEPMHHOJOrus. Heo0XoamMo 3aMeTHTh, YTO
JUIS  TIPAaBWJIBHOTO TIOHMMAHHS U TIepeBOoJa TEPMHUHOB HEOOXOJIMMO
U3YYHUTh MOP(OIOTHYECKOE CTPOCHUE TEPMHHOB.

Beienstor cienyrormye MophoIorHuecKrue CTPYKTyphl TEPMUHOB:

e mpocteie: Well — ckBaxkuna, collapse — o6Ban, mine — maxra,
anthracite - anrpanur;

e  cioxHble:, roadway — mrTpek, OULCIOp — BBIXOJA IMOPOABI Ha
IOBEPXHOCTH, Coalbed — yronpHbIH IIACT;

e  TepMuHBI-coBocoueTanus: underground method - mon3emHubIi
MeToJ1 1oObruM, main haulage roadway — oCHOBHOI OTKAaTOYHBIN IITPEK,
shallow mine shaft — nHermyGokwuiit maxTHBIN CTBOJ.

TepMUHBI-CIIOBOCOUCTAHUS JCISTCS HA:

®  TEPMHUHBI - CJIOBOCOYETAaHMs, 00a KOMIIOHGHTa KOTOPBIX
SBIITFOTCS  CJIOBAaMHU  CIIEIHAIBHOTO ciioBapsi. OHM CaMOCTOSITCIIBHBI H
MOTYT YyHOTPEOJATHCS BHE JAHHOTO COYCTAHHUS, COXPAHSS IPHUCYIIUE
Ka)KJIOMY U3 HHUX B OTJIeJbHOCTH 3HaueHue: shortwall mining — pa3paboTka
KOpOTKuUMU 3abosimu, blast mining — pa3paboTka, mpu MOMOIIM B3PHIBA,
rock face — mockocTs 32005 wim ropHOU BhIpaboTKH, Ventilation fan —
MCKYCCTBCHHOE IPOBETPUBAHNE.

® TEpPMHH - CJOBOCOYCTAaHHE, B KOTOPOM TOJBKO OJWH U3
KOMITOHCHTOB SIBJIICTCS TCXHHYECKHMM TEPMHHOM, a BTOPOH OTHOCHUTCS K
CJIoBaM OOMICYNMOTPEOUTETLHON JIeKCHKH. KOMITOHEHTaMU A3TOr0O THUIIA
MOTYT OBITh 2  CYHICCTBUTEIBHBIX  WJW  TpWiarareapbHoe  +
cymectputenbHoe. (O0a KOMIIOHEHTa SBISIOTCS  CaMOCTOSITCILHBIMU
tepmuHamu. dust explosion — B3peIB meUTH, POOr ventilation — cmaboe
nposeTpuBanue, roof fall — o6Bai kposiu.
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o CJIOBa - TEPMHUHBI, 002 KOMIIOHEHTa KOTOPBIX MPEICTABIISIIOT
co0o# cioBa OOIICYNOTPEOUTENHHOM JEKCHUKH, U TOJBKO HX COYCTAHHE
SBJISICTCSL TepMHHOM: Surface operation — oTKpwITEIE TOpHBIE pabOThI, Ore
body — pynnoe teno, hard rock — ckansHas mopoaa, mineral vein — xwia
MIOJIE3HOTO UCKOITAEMOT 0.

B HacTositiee Bpemsi CyIIeCTBYET OKOJIO JIECSITH CIIOCOOOB MepeBoia
TepMuHOB. Hanbomnee pacnpocTpaHeHbl CIeAYIONINE CIOCOOBI:

1. OnrtumanbHBIM CIIOCOOOM TMEpeBOAAa CIY>XUT BBISIBIICHHE B
s3pike mepeBoya (SAII) skBuBaneHTa TepMHMHA s3blka opuruHaia (S10).
OTOT cmocod TpUMEHsAETCs TOrjaa, Korja CTpPaHbl, B KOTOPBIX
pacnpoctpanensl SO u SII, HaxomsaTcss HA OAHOM M TOM JKE€ YPOBHE
Pa3BUTHAL.

2.  Hoseiit Tepmun B Il mMoxeT ObITh CO3MaH MyTeM MpUAaHUS
CYLIECTBYIOIIIEMY B O3TOM S3bIKE CJIOBY HOBOI'O 3HAQUYEHHUS I10J
BO3JeiicTBHEM TepMuHa S0.

3. KampkupoBaHue — TeEpeBOJ  CIOXKHBIX IO  CTPYKType
nekcnueckux enuHull A0 ¢ npuMeHeHWeM S3bIKOBBIX cpeactB Il
CyliecTByeT crnoco0 ImepeBoja NpH IMOMOIIYM CEMaHTUUYECKOW KallbKH,
KOTJla CTPYKTYpPbl JIEKCHUYECKUX €AWHUI] B OOOUX SI3bIKAX COBHAJAIOT, a
KOTJa CTPYKTypa JIEKCUYECKOW E€IWHMIBI 3aMMCTBYETCS IIPU MEPEBOJE
BMECTE C 3TOM €IMHUILIEH, MBI UMEEM JEJIO0 CO CTPYKTYPHOM KaJIbKOM.

4. Korga B mpolecce MepeBojia 3aUMCTBYETCSI MU CEMAaHTHUKA, U
CTPYKTypa u (hopMa TepMHUHA, Mbl UMEEM JIEJIO C 3aMMCTBOBAHHUEM.

5. B psage ciyyaeB TEpMUH MOXKET MEPEBOJUTHCA ONMUCATEIHHOMN
KOHCTpYKIIMEH.  DTOoT  cmoco0  mpuMEHseTcs i1 [epeBoja
0€39KBUBAJICHTHBIX TEPMUHOB.

CrenyeT NOMHUTh O TOM, YTO NEPEBOJ TEPMHUHOB-CIOBOCOYETAHUMN
CleQyeT HAauuHATh C [EpeBOJa  SAECPHOTO  KOMIIOHEHTa,  T.€.
MIOCJIEAOBATENIBHO MEPEBOAUTH KAXKIYK0 CMBICIOBYIO TPYIINY, Yalle BCETO
CIIpaBa HAJIEBO, HAI[PUMEP:

Well placement scheme — scheme — cxema — well placement —
CXEMa PaCIIOJOKCHUA CKBAKHWH.

HpI/I MMepeBOAC TCPMHUHOB CJICAYCT YUUTBIBATb, YTO MHOTUC TCPMHUHDbI
MHOI'O3HAa4YHbI, T. €. UMCIKOT PA3JIMYHBLIC 3HAYCHUA HC TOJBKO B PA3HBIX
o0JtacTax HAYKW W TEXHUKH, HO A€ B OJHOM M TOU XKe o0J1acTH.
[IpruMepoM TOMY MOXKET MOCIYKUTh TEPMHHOJIOTUS TOpHOTO Aena. OgHo
H TO K€ IIOHATHUC HMHOTAa 00o03HavaeTcs pasHbIMHN TCpMHUHAMHU, 4 OIHUH U
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TOT >K€ TEPMUH HCIOJB3YeTCS B pa3HbIX 3HaueHUaAX. [loaTomy mpu
MEepPEeBOJIE TEKCTOB HEOOXOIUMO OCMBICIUTH, MPABUIBLHO MCTOJIKOBATh
TEPMHUH W MPABHIBHO MMOA00paTh PYCCKHM dKBHBaieHT. Hanpumep, mine
MOKET 03HA4aTh «IIaxTay, «rOpHasi BbIpaOOTKa», ITOT ke TEPMHUH B 3TOM
KE MOIBSA3BIKE MOXKET O3HAuaTh «PYJHHK, KOIb, MOJ3EMHas BbHIPAOOTKA,
3aJI€Kb, IJIACT».

MHorue aHTIUiCKUe TEPMUHBI B JIIOOOM KOHTEKCTE COOTBETCTBYIOT
OomnpeNeNnEéHHbBIM PYCCKUM TEpMHHAM, M OCHOBHAas Macca Hay4dHO-
TEXHUYECKOW TEPMUHOJOTUH HE BXOJUT B COCTaB OOLIEIUTEPATYPHOTO
A3bIKa, OCTAaBasACh TMOHSITHOW JIMIIb CHEIMAIUCTaM JaHHOW OTpaciu
3HaHus. TeM He MeHee, POJib KOHTEKCTa YpEe3BhIUAHO BEJIMKA, TaK Kak
3HAUYUTEJIbHOE KOJIMYECTBO TEPMHHOB — 3TO OOLIEyNOTPEeOUTENbHbIE
aHTJIMICKHE CJIOBA, B3SIThIe B CHCHHAJIBHOM 3HadeHUU. KOHTEKCT
MIOMOTaeT BBISIBUTH CIEAYIONIEE: a) YHOTPEOJEHO JIM CJIOBO B CBOEM
OOBIYHOM 3HAYEHUHU WJIM B CIELHAIBHOM, 0) B KAKOM M3 CBOUX 3HAUYCHMIA
ynoTpeOaEH MHOTO3HAYHBIN TEPMUH B JAHHOM KOHKPETHOM CJIydae.

Ocoboe BHMMaHHE CIEAYEeT YAECHATh IEpPEBONY TEPMHHOB—
ab0peBuaryp:

1. IlepeBox ~ aHIVIMHCKOTO  COKpAILlEHHS  OCYIIECTBISIETCS
9KBHUBaJICHTHBIM pycckum cokpariearnem CAD (Computer-Aided Design)
— CAIIP (cuctema aBromarusupoBaHHoro npoektupoBanus); RCS (Radar
Cross Section) — OIIP — (addhexkTrBHAS MIOMAAL PACCEHBAHUS BO3TYIITHON
uenu); VLSI (Very Large Scale Integration) — CBHUC (cBepx0Ooibiias
MHTErpaJIbHAs CXeMa).

2. Tlepemada aHTJIMIICKOTO COKpAIEHUS] METOJO0M TpPaHCIWUTEpallnH,
nanpumep: ARTRAC (Advanced Real-Time Range Control) -
NEPCIEKTUBHASA CHUCTEMa YINPABICHUS «ApTpaKk» € aBTOMAaTUYECKUM
npeoOpa3oBaHWEM B peajlbHOM MacIITade BPEMEHU IMOJTydaeMbIX IPHU
paanoconpoBoxacHur curHanoB FORTRAN (Formula Translation) —
IPOLEYPHBIA ANTOPUTMUAYECKUN A3BIK «DOopTpan»

3. MeTomoM mpSIMOTO 3aMMCTBOBAaHUS HA PYCCKUM S3BIK MOTYT
MEePEBOJIUTHCS MapKH JeTaTelbHbIX anmnapatoB (B737-200, ATR-42, DC-
8-54), aBmarmonubix pgsurareneii (RTM322, TRE331-14, JT15D-4),
MHIOTaXKHO-HaBHTranmnoHHoro  odopymoBanus (AN/AC182, LRN500,
ASR360).

4. Tlepegavya aHIJIMIICKOTO COKpalIEHHWS METOAOM TPaHCKPHUIILIHH,
Hanpumep: EAGLE (Elevation Angle Guidance Landing Equipment) —
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TJIMCCAJHBIM TMOCAaJOYHbIM paguomask «Urm» ¢ ynpasieHuEM IO yriiy
MECTA.

5. Ilepenaya aHTIMHACKOIO COKpAIEHHS OIMMCATEIbHBIM METOJIOM.
OnucatenbHbId MEPEBOJ JOJKEH IMOJHOCTHIO BBISBIATH TEXHUYECKYIO
cymHocTh cokpamienus, Hanpumep: WIDE (Wide-angle Infinity Display
Equipment) — npenHa3HavyeHHass I HA3eMHBIX  TPECHaXKEPOB
IIMPOKOYTOJIbHAS CHUCTEMA TMpEabABIEHUA MocTtynatomen or 2OBM
BU3YaJIbHOWM UH(pOpPMAIIUU BO3IYIITHON 00CTaHOBKE.

Oco00ro BHHUMaHHUS 3aClyKHWBAIOT TEPMHUHBI, 3aUMCTBOBAHHbBIC W3
WHOCTPAHHBIX SI3BIKOB WJIM MCKYCCTBEHHO CO3JIaHHBIE YYEHBIMU Ha 0ase,
IJIaBHBIM 00pa3oM, JIATUHHCKOTO, TPEYECKOr0 SI3bIKOB, MO0 MEpPE Pa3BUTHS
HAayKH U TEXHUKHU U MOSABJICHUSI HOBBIX TTOHSTUM.

Cspiiie 50 % TEepMUHOB, BXOASIIMX B COCTAB COBPEMEHHOTIO SI3bIKA
HAyYHO-TEXHUYECKOTO OOIIECHMUS, IBISIOTCS PE3yIbTaTOM 3aMMCTBOBAHUMN
U3 JIATUHCKOI'0, TPEYECKOro M (PPaHITy3CKOTO SI3BIKOB, MPOUCIHIEIIINX B
teueHue mnociaeanux 200 - 300 ner. DBomronus psAna COBPEMEHHBIX
TEPMHHOB MOJKET COCTaBUTh MPEAMET YBJIEKATEIbHBIX HCCIEIOBAHUMN,
JAIOIIMX BO3MOXKHOCTH 0oJiee TIyOOKO TMOHSTh HMX CMBICI, a TakXe
XapakTep TEPMHUHOOOPA3yIOMIUX  MPOIECCOB, MPUBEANIUX K  UX

MOSABJICHUIO.
BepHVTLCH B OrJiaBJIeHHE
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Attachment 3

TepMmuHosornyeckasi rpynimna u 0COOEHHOCTH ee nepeBoia

TepMuH MOXET cOCTOSATh M3 ojHOoro 0OazoBoro ciora (BC) wim
MPEACTaBIATh COO0M TEPMUHOJIOTUYECKYIO TPYyIIy. B aHTIHMIICKOM sI3bIKE
TepMHUHOJIOTHYEeCKas rpynmna coctouT u3 bC (s1po rpymnmbl), OJHOTO WU
HECKOJIBKUX JIeBbIX ompeneneHuit (JIO) U ogHOTO WM HECKOJbKUX
npemioxHbeix onpeaeneHuit (I10), koTopbie YTOUHSIOT U MOIUDUITUPYIOT
CMBICT  TepMuHa. B o0mem  ciydae  CTPyKTypHas  cxema
TEPMUHOJIOTUYECKON TPYIINBl MOXKET ObITh MPEACTaBJICHA B CIEIYIOIIEM
BUJIC:

JIOn<+— ... +— JIO2 <JIO1 +bC —4IO

PaccMoTpumM, Hampumep, CTPOEHHE TEPMHHOJIOTHYECKOM T'PYMIIbI
petroleum — based mineral oils purified to “transformer oil grade”:

JIO bC [10

oils
maciua
mineral oils
MUHepaivbHble MAcla
petroleum —  based mineral oils
MUHepaibHble MACAA HA OCHOBE Hehmu

petroleum — based mineral oils purified to “transformer oil grade”

MUuHepaibHble MAcad Ha OCHO8e Heghmu, ouuwjeHHvle 00 CmeneHu
«MPAHCHOPMAMOPHO20 MACIAy

[IpuBen€HHbBINA PpUMEp MIUTIOCTPUPYET JiBa (aKkTa, BAXKHBIX C TOYKU
3peHHsl TepeBoja TepMHUHA. BO-NEpBbIX, B OTIWYUE OT AHTJIOSA3BIYHOMN
NPaKTUKU, B PYCCKOM sI3bIKE 0a30BOE€ CJIOBO OOBIYHO 3aHUMAET MECTO
ONMMKe K Havally TEPMHHOJOTHMYECKON rpynmbl. Bo-BTOPBIX, HETPYIHO
BUJIETh, UTO JIFOOOH WiieH TepMuHojornuecko rpymnmnsl (JIO, 110, BC) cam
MOXET SBJISATHCS TEPMUHOJIOTUUECKOU TPyNnoi. B npuBen€HHOM npumMepe
CIIOBO «O0ilS» sBIsETCS SAPOM TEPMUHOJIOTHYSCKOW Tpymmbl «mineral
oils». TepmuHONmorMYeckas Tpynma «MHHEPATHHOE MACIO» SBISACTCS
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YCTOWYMBBIM CJIOBOCOYETAHUEM, KAaK B PYCCKOM, TaK M B aHIJIMHCKOM
a3plke. [loaToMy npu AanpHEMIIEM YCIOKHEHUH TEPMHUHOJIOTMYECKOU
IpYIIBI caMa TepMHUHOJIOTHYecKast rpymma «mineral 0ilsy ciyuT HOBBIM
0a30BbIM CJIOBOM, K KOTOPOMY OTHOCSITCS TMOCJEAYIOIINE YTOYHSIOIIHNE
ONPENCIICHUS.

Hcxons u3 3T0Oro, mnepeBoj CIOKHOM TEPMHUHOJIOTAYECKOM TPYIIIbI
MpeACTaBiIsieT COOOM psii  omepaiuii, BBIIOTHIEMBIX B CIEAYIONICH
MOCJIEIOBATEIILHOCTH:

1. Wnpentuduxanuss TEPMUHOJIOTUUECKOW TPYyMIbI, KOTOpas
3aKJII0YAETCSd B BBIABICHUM 0a30BOTO CJIOBAa U OMNPEACICHUM TPaHUIL
TEPMUHOJIOTMYECKOW TPYIIIBI CIIPaBa U CJIEBA.

2. IlepeBoxg ©6a30BOro cioBa Kak [MEPBUYHOTO 3HAYAIIETO
AJIEMEHTa TEepMHUHOJIOTHYEeCKON rpynmbl. [Ipu 3ToM 06a3oBoe clOBO B
PYCCKOM IEPEBOJIE CTABUTCS B HAYAJIO TEPMUHOJIOTUYECKOU TPYIIIIHI.

3. TlocmemoBaTeabHBIN TIEPEBO/T JICBBIX YTOUYHSFOLIAX
ompeieNIeHN, HAaYMHAas C JICBOTO OMNpeeeHus, OmKaiiero Kk 6a3oBomy
cinoBy. KoinuecTBO YTOYHSIOMIMX OMNpEASICHUA HMHOTJAa MOXKET OBITh
HaMHOTO OoJbllie JecsiTd. B 3TOoM ciydae, Jjisi TOTO 4YTOOBI CMBICT
TEPMHUHOJIOTUYECKOW TPYIIIbI HE PA3MBIBAJICSA, OJHOTUITHBIC YTOUYHSIOIIUE
ONPENECIICHUS, TO €CTh OTBEYAIOIIME HA OJAWH M TOT K€ BONPOC, CIEAYET
CTpPYHIIUPOBATh BMECTE.

4.  IlepeBoa MpensiOKHBIX ONPEACICHUNA NPUMEHUTENIBHO KO BCEU
yXke TepeBen¢HHoM rpymnme. Takum  oOpa3oM, TMEpeBOJ  JIEBBIX
ONpPEJCICHUN TEPMHUHOJIOTUYECKON TPYNNbl AHIVIOSA3BIYHOM  CTaThbHU
MPOU3BOJUTCA B TOPSAJIKE €€ CTPOUTENBCTBA, T.€. CIpaBa HAJIEBO, a

OpeaJIOKHBIC OIIPEICIICHUS MIPU IEPEBOIC COXPAHIIOT CBOE ITOJIOKCHHE.
BepHVTLCHA B OrJiaBJIeHHE

126


file://fs.kuzstu.ru/KuzSTU/Методический%20отдел/Внутренние/Методические%20издания/Электронные%20и%20печатные%20издания/Учеб%20пособия%20Сборники%20задач%20ЭлИ/Широколобова%20Хорешок/Пособие%20English%20for%20miners.doc%23_Оглавление

References

1.  AHIIO-pycCKUM TOPHOTEXHUYECKUH cioBaph / moxa pex.
b. M. Bopo6neBa. — M.: Yrnerexusaat, 1978.

2.  AHIJIO-PYCCKMM TOJUTEXHUYECKHM cJIoBapb / TIOA pel.
M. B. Sxumosa. — CI16.: M3narensckuii 1om «JIutepay, 2004.

3. TI'padosa JI. JI. English for Miners. IIpodeccronanbHO-
OPUEHTUPOBAHHBIA KYpPC aHTIIMHCKOTO s3bIKa: ydeO. mocooue s By30B /
JI. JI. I'padpoBa, B. T. babuueB. — M.: MU3narenbctBo «l'OpHas KHUTay,
N3parenscTBO MOCKOBCKOTO TOCYJIAPCTBEHHOIO TOPHOTO YHUBEPCHUTETA,
2010. — 490 c.: un.

4.  Kypasnesa P. . AHrnuiickuii ajiss TOpHSKOB: y4eO. mocooue.
—M.: KHOPYC, 2011. — 208 c.

5. Ksutko U. A. TepmuHoBeauecKue NpooOIeMbl pelaKTUPOBAHUS
[ . A. Kutko, B. M. Jletiuuk, I'. I'. KabGannes . — JIsBoB: U3n-8o JII'Y,
1986. — 150 c.

6. Kum B. C. yueb6. mocobume 1m0 npodheccHoHaTLHOMY
aHTIIMUCKOMY SI3bIKY ((U3MKa JUAJNIEKTPUKOB): ydeOHOe mocooue /
B. C. Kum. — Tomck: U31-Bo ToMmckoro nonutexH. YyH-ta, 2008. — 133c.

7.  Komnunesuu FO. U. MHOCTpaHHBIN A3bIK B MpodhecCHOHAIBHOU
aesTeabHocTh. yueo. mocodue / FO. 1. Konmesuu, B. FO. Ocunenkosa. —
CII6.: CIIoI'YUTMO, 2008. — 138 c.

8. Jleituuk B. M. TepmuHoBeaeHUE: TMPEIMET, METOJBbI,
CTpykTypa. — 2-¢ u3a. — M.: KomKnura, 2006. — 255 c.

9.  Encyclopedia Britannica on CD, 2006.

10. Evans, D. Powerhouse: An Intermediate Business English
Course / Evans D. and Strutt P. — England : Longman, 2000. — 160 p.

11. Evans, D. Powerhouse: An Intermediate Business English
Course. Teacher’s Book / D. Evans. — England : Longman, 2000. — 78 p.

12. Strutt, P. Powerhouse : An Intermediate Business English
Course. Study Book / P. Strutt. — England: Longman, 2000. — 97 p.

13. http://kuzstu.ru

14. http://en.wikipedia.

15.  www.csa.com/discoveryguides/nano/gloss.php

16. http://www.ausimm.com.au/content/docs/careers_booklet_mini
ngen

127


http://kuzstu.ru/
http://en.wikipedia.org/wiki/Materials_science
http://www.google.ru/url?sa=X&start=0&oi=define&q=http://www.csa.com/discoveryguides/nano/gloss.php&usg=AFQjCNE3heYLlBX_uLCfoTMTHtYSkCVx-A
http://www.ausimm.com.au/content/docs/careers_booklet_miningen
http://www.ausimm.com.au/content/docs/careers_booklet_miningen

17,

Choice

18.
19.
20.
21,
22,
23,
24,
25,
26.
217,
28.
29,
30.

http://careerplanning.about.com/od/careerchoicechan/tp/Career-

http://www.kemerovo.ru

http://eng.yumz.ru/product/mine
http://www.worldcoal.org/coal/coal-mining/
http://encyclopedia2.thefreedictionary.com/Mining+Education
http://oilprice.com/Alternative-Energy/Renewable-Energy/Peak
http://www.worldcoal.org/coal/uses-of-coal/
http://www.economywatch.com/economy
http://www.bizjournals.com/

http://everythingscience.co.

http://www.uglemetan.ru
http://www.miningiqg.com/technical-services
http://phys.org/news/

http://youtube.ru

BepHVTLCH B OrJIaBJIeHUE

128


http://careerplanning.about.com/od/careerchoicechan/tp/Career-Choice
http://careerplanning.about.com/od/careerchoicechan/tp/Career-Choice
http://www.kemerovo.ru/
http://eng.yumz.ru/product/mine
http://www.worldcoal.org/coal/coal-mining/
http://encyclopedia2.thefreedictionary.com/Mining+Education
http://oilprice.com/Alternative-Energy/Renewable-Energy/Peak
http://www.worldcoal.org/coal/uses-of-coal/
http://www.economywatch.com/economy
http://www.bizjournals.com/news/
http://everythingscience.co/
http://www.uglemetan.ru/pictures/Task%201.pdf
http://www.miningiq.com/technical-services
http://phys.org/news/2013-01-hard-working-robot
http://youtube.ru/
file://fs.kuzstu.ru/KuzSTU/Методический%20отдел/Внутренние/Методические%20издания/Электронные%20и%20печатные%20издания/Учеб%20пособия%20Сборники%20задач%20ЭлИ/Широколобова%20Хорешок/Пособие%20English%20for%20miners.doc%23_Оглавление

KEYS

Unit 1
Listening

Script:
12 things | wish my students knew

Hi, I’'m Raymond Best, I’ve been teaching in school system for
30 years, and I’ve seen pretty much everything. I’ve seen students get
almost 100 % and I’ve seen other students repeating the course and still
not get through.

| remember | was giving some notes on a blackboard and one student
wasn’t taking notes and I asked him why. He answered that he had taken
this course twice before and had known it well. So, I’ve seen pretty much
everything. But | do believe that almost any student can get top marks.
Any student! It doesn’t matter what your background is, what your
experience has been. If you do the right things, sometimes very simple
things, they will allow you to get 90 %.

The first thing — when it comes time to study, all destructions are
removed: the TV is off, all music is put away. The researches tell us very
clearly — the only kind of music that you can have at your background, is
classical music.

First thing first — when you go to a job, you work for your employer
and you give the best you’ve got. They pay you for the hours you are
working. | would like you to think that your classroom time and your study
time is your job. It is an investment in your future. The better you do at
school the better you’ll have at your job. Think about it as about your job.

Suppose you did very well in a course, you feel yourself better,
people like what you’ve done, your parents will be happy. There will be a
cycle of success around you and there is now down side in getting good
marks.

A couple of tips: suppose you are starting to work. And here some
psychological tips can help you. You can tell yourself — I can study for 5
minutes and do my best and when you start, you keep going.
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Another thing you can do is always make a list. Sit down and write
that you have to read these pages and follow through a list.

Here is one more little tip that helps. The research tells us that at the
begging of a study session you can remember more. So why not trying to
study for 20 minutes, make a very short break for a couple of minutes and
study for 20 minutes. You will have 6 picks when your power maximized.

First thing first — you make your study time your priority, all
destructions are removed. It is an investment in your future.

Unit 2
Listening

Script:
Global engineering excellence study

Engineers are educated on every continent around the world. They
are trained in different fields according to various curriculums in different
universities?

What do engineers actually do in different countries?

What qualification do they have?

How does the society view them?

What do they contribute to the national economy?

What is an engineer?

Will these people be able to work together as engineers in future?

Will they recognize global demands and be capable to develop
common solutions?

Under the direction of technical University in Germany the project
has been developing since 2005. The major question was: “What is global
engineering and what is a profile of a global engineer”? Furthermore we
discussed whether the traditions of the participating nations allow to the
development of global engineering curriculum.

“It is of major importance for us to know what the qualifications of
students in future are, and there for this project is of a special importance
for us to define what we will change in our curricular to enhance the
curricular and qualify the students in the right way”.

“If you look at today’s world and the same will be for the future, not
only industry is acting globally, the whole society has changed, and
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therefore it is of major importance to qualify our young students to be able
to act in such international environment”.

The world today and tomorrow — economic globalization makes
necessary a storm across national network in companies with worldwide
cooperation. As one of the world’s major supplies to the automotive
industry continental and global engineers alter corporate divisions. And
this global cooperation with every continent the ability of the engineers to
communicate with one another is a fact of company importance.

Unit 3
Listening

Script:
Bucket Wheel Excavator

Germany’s rand land district is famous for its natural resources and
the worse over them. Here the immense bucket wheel excavator is
supreme. This is one of the biggest movable machines on land. If you
could put one next to the statue of Liberty, you probably couldn’t, it would
compare like this.

If you need one few back yard it will set you 100 million dollars. It
will take 2 years to make the parts and another 2 years to build it onside,
but it should last you good 40 years of nearly constant digging.

Bucket wheel excavators are coal mining machines. Germany rand
land is abandoned with underground layers or seams of brownish lignite
coal. First, the top layers of earth, the overburden are put away. Here you
can clearly see the dark coal seam under the sand of overburden.

Rolling on its 12 massive rollers the excavator couldn’t bit over one
man pushing a baby stroller, but it digs fast, faster than anything ever
build, because it digs and dumps in uninterrupted process.

Such a big machine is controlled by only two persons. These
2 persons remove more than 200 000 cubic miters of material over 3 shifts
each day. We would need more than 40 000 people with shovels to replace
the excavator and to make the same amount of material each day as the
excavator does.
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Unit 4
Listening

Script:
Innovating Engineering Education

Our world is a precipitous motion, for moving faster, breaking
boundaries, reaching higher, but how hard is this momentum, how is
engineering innovation? Travel to York of innovation back far enough and
you find students taking the first steps to their discoveries.

For over 50 years the Department of Freshmen Engineering has
inspired generation of students to think big and small. From historic first to
pioneering programs and services this innovative spirit defines to produce
engineering education. It is our calling and for half a century our reward
has been eliminated to an engineer of better world.

Great innovations often have humble beginnings. Our beginnings are
on the 3d floor of Dunken high voltage laboratory. There in 1953 the first
in the country department of Freshmen Engineering was produced. Once
used for high voltage research the building quickly began a center of
engineering education. The founder, Albert Spalding, established rules for
admission to register freshmen engineering students advise them and
prepare them to a professional school.

In 1950s new classrooms and labs were built. President spent 100
million dollars for facility plan to realize campus. Freshmen Engineering
researches broke new ground as well. By studding the fact that predicted
students’ success faculty advisers develop the studding plan for each
student. The faculty has specific card for freshmen, students can chose the
engineering disciplines? In addition discovery service is very much
emphasized. The department is unique and gives rise of very high
retention. High retention of students is due import to exception advising on
1 year experience. Freshmen Engineering academic advisors are noted for
dedication, students can visit any advisor, classman or professor.
Consultants are always ready to guide you through your experience. They
make the environment very personable to every student.

Freshmen Engineering Department continues to build special
programs. In 1958 we established the first program for advanced students
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and students who need special help, and the program for women. It was
high time for change.

In the early 50s women who came in engineering really didn’t know
what was expected from them. The equipment was heavy and women
couldn’t do the work. And a lot of women had to leave engineering.

New changes in curriculum attracted more women. In 1969 Freshmen
Engineering Department started first nation engineering program for
women and today produces more women with bachelor degree than any
school. In 1974 the Department started minority engineering program.

Unit5
Listening

On the discovery of an ancient coal mine near Bury,
Lancashire in 1976

In 1976 the M66 Motorway had been constructed of Rozender valley
pass Lancashire town valley. Flowing down from the east side there was
the stream needed to be diverted into culvert in order to take it on the new
motorway.

The driver of mechanical digger was shocked when suddenly the
machine fell into a hole. Fortunately he wasn’t injured but beneath a
digger there was a hole that no one had predicted.

So, what was this mysterious hole? It soon became obvious that the
digger broke in to an old coal mine. Here was the coal mine that was
directly under the stream course just 40 inches below.

The thought that anyone can work in this mine at all is incredible.
Emitted beneath the hard sandstone roof of a mine was a thin layer of
black coal just 2 feet 8 inches in thickness. And that was the old mine.

But let us take a closer look at the photo record. On the right is the
coal. We may wonder why the old miners had left such good coal behind.
It was common practice to leave the coal as a roof support as in this case.
This is the small ledge just 6 inches wide beneath the coal. This is known
as the seat Earth — it is fossil soil in which 345 million years ago grew
trees. On the left of the photograph there is the word “gob”. Gob is a mine
stone area where the coal is extracted.
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Taken from a report about employment of children in mining in 1842
the picture shows the working conditions of that time. In all coal mines it
was even worse. The miners had to lie to take the coal out.

What did they use to take the coal outside a mine? They certainly used
sledges with wheels that were moved on the rails. These sledges were
found later near by a miner and the picture gives the idea what they were
like.

Did women and children work in an old mine? We just don’t know.
But it is likely they did. The wagons known as tubes would have to be
pushed along the main haulage road way to the day light, they were driven
by a belt or chain so common during the Industrial Revolution.

And finally how did they see to work? They used candles. Mines were
risky places and many people were killed by roof fall or explosions. The
risk of the explosion was very real because of the methane gas. When
methane was mixed with the right percent of air, the slightest spark of
naked flam would cause a disaster explosion. The entrance to a mine must
be closed, probably it happened with the mine beneath the motorway.

Unit 6
Listening

Script:

In the community in which we live a prompt such as the impact of
using coal to make electricity has only environment may not seem the list
of relevant for everyday lives. My partner and | have recently learnt during
the researching and communication with people associated with this
business and this problem may in fact affect us directly.

Coal is a non-renewable energy resource because it can’t be
replenished by human tempering; the ways of regenerating coal include:
mining coal, transporting it to power plants and burning it. Coal is a cheap
and abundant source of energy; it emits more carbon dioxide into the
atmosphere than any other fossil fuel.

Pennsylvania has a long history of coal mining. Pennsylvania has
been among the highest coal produced areas of the world. Although coal is
so badly environment it is nearly impossible to the country to stop using it.
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According to EPC protocol 50 % of energy of the United States
comes from coal. When we heard this statistics we were shocked. Hearing
this motivates us to do the research how coal is used in our country.

After decision to do the research we discovered Energy Company
called “Cancelled Energy Inc.”. This is one of the largest coal companies
in Pennsylvania. We came into the communication with the receptionist
from the company and she guided us to the research and development one
page which shows the different ways of their shy to make energy clearer.

One of the things we found interesting was Crendlege Multiple Level
Control Project. This project is a control system build up to a small power
plant as a test to see if it effectively reduces harmful gas emissions into the
air. Outside this one page we discovered another way to use coal in more
clean way. This is coal gasification — it is a series of reactions that
eventually allows us to prevent any harmful impurities such as carbon
dioxide into the atmosphere.

You may wonder why we should care about this and how directly it
affects us, emissions from using coal are dangerous for our health in
greatly contribute to the climate change and global warming.

Another problem with the harmful gases release from using coal is
that many people who live in close proximity to a coal mine may be
injecting by harmful radiation because coal ash is radioactive.

In addition to the use of coal is the fact that mining coal is the most
hazardous profession.

In spite of the fact that this pretty Killer is in the dark we believe that
exposing people to this problem will push them to the valuable and safety
coal using since we are likely using coal forever and steps are taken in the
right direction.

Unit 7
Listening

Script:
What is coal?

Coal is a rock that burns. There are fossil fuels: oil, natural gas and
coal. It forms from fossil leavings remained. So, plants become fossilized
and the organic matter turns into fuel and coal is one of that types. For

135



example, these ferns were settled down in a mud 300 million years ago and
these plants become fossils.

Here is the example how coal was formed. More than 300 m. years
ago trees grew in swamping forests that covered many parts of the Earth.
In Kentucky these swamps covered what is now the eastern and western
part of the state as well as in many surrounding states. The plants grew and
observed the sun energy. As the plants died and fell in to the swamp and
still other trees grew at their place. During the years a thick layer of dead
plants accumulated at the bottom of a swamp to form spongy brownish
material called peat.

This is a piece of peat, it is very soft and crumbling and we can see
some parts of plant remained in the peat.

As see levels changed and rivers flooded sediment covered the peat.
As layer upon layer of sand, mud and clay up of the peat, it was
compressed by pressure and heat, sneezing out most of the water. Layers
of peat were cooked until after millions of years they harden into what we
call coal.

The black material has a lot of carbon, it is organic material and when
we heat that black material the carbon turns black.

There are 4 major types of coal classified by hardness: the harder the
coal the less moisture it contains and the harder it burns. This is sub-
bituminous coal, it is brown and shiny. This is bituminous coal — it is very
very shining, and the last stage for coal is anthracite coal, it is very shining
and hard. The hardness comes from pressure.

Unit 8

Listening

Script:

The surface of the Earth is made up of rocks which contain over
2 000 different kinds of minerals.

Many of these aren’t really seen because they are very deep within
the Earth.,

The hardness of these rocks and minerals is responsible in part for the
Earth’s landscape.
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Mountain reaches are held up by rocks formations which are
composed of hard, resistant minerals.

Valleys and lowlands exist with the minerals in a rock which are
easily broken down and washed away.

This doesn’t mean that all mountains contain the same minerals,
because there are so many varieties of hard and soft minerals and also,
because some minerals which are joinable in one climate are easily
decomposed in another.

The soils which support all vegetation are composed of mineral
fragments weathered from once solid rock.

These mineral fragments and the kinds of minerals in the hard rock
beneath the soil cover determine the thickness and richness of the soil.

The world of men made articles depends on the elements obtainable
from minerals, for example both the cheapest bottle and the most
expansive camera are made of the elements silicon and oxygen combined
in the mineral cores.

The metals of cars, steel buildings, manufacture machinery these are
all obtained through the efforts of men exploring, sampling, testing and
finally mining ore coring in order to extract milling ores from the
otherwise useless rock.

Every step of our modern existence is added by knowledge and
development about mineral resources.

Unit 9
Listening

Script:

Coal mining today is a high tech industry, light years removed from
the traditional picks and shovels in the strip or history text books. Mine
work exceeded to skilled mechanical mining assisted by removed
automated control which benefits for efficiency and safety.

There are more than a hundred collieries operating in British coal
pills producing energy for the nation and jobs for more than hundred
thousand miners. Nearly 80 % of the energy we used is generated from
British coal and 4 million homes use solid fuel for domestic heating. So
you could say — coal puts the great in Britain.
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The coal mine starts here in the lamp camera; everyone has their
hardhat and safety boots and a cap lamp for self-rescue. Coal seams are at
a depth of 300 feet others are at a depth of 3000 feet. You can get there by
ridding on the shaft in a cage just like a lift in a large store. For the miner
and for a visitor the shifting to a coal seam is only just begun as coal seam
is advanced further away from the shaft. Today they can be more than 10
miles away from the shaft bottom and men have to travel underground on
the shaft locomotives.

Huge powerful machines with the force as much as 500 horse force
cut coal in Britain highly mechanized mines. The shearers as they are
called excavate coal slices as they are moving in coal faces taking strip
after strip of black fossil fuel. In the capital of coal industry it can take up
to 5 million pounds to support to equip 100-300 meter face, each colliery
may have 3 or 4 coal faces. A single colliery can turn out 2 million tons of
coal a year and after serving annual energy needs small a ...

Visitors can’t help but be impressed by the coal cutting machine
which helps to keep wheels of British industry turning. There have gone
the days of picks and shovel, coal mining is a high tech industry and it is
microchip and computer age.

Unit 10
Listening

Script:
First Coal Corporation

First Coal Corporation (F.C.C.) is a private company mining
metallurgical coal resources in the north-east of British Columbia. The
port of Prince Rupert with its riddle island deep water coal ships coal from
a real line that runs to the community of Chetwynd and F.C.C. central self
property.

Plants coal for an excess were to be build to load facility on a Rail
Line, which carries coal to the coast for offshore shipping. Trenches from
50-100 m. deep are excavated on the property, expose narrow steeply
dipping or narrow vertical seams. High wall mining starts trenches with an
each trench there are mined along strait. Any deeper car high wall mining
system moves to mine each seam, the remover operated underground
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mining system has been modified to mine narrow steeply dipping or
narrow vertical seams. High wall mining uses a launch vertical that moves
along the bench to mine coal using high tech guiding system to assure that
remover operated continue with mining cutter head remains at a narrow
steeply dipping or vertical seam.

The system remains horizontal all the times with the cutter unit cutting
a near vertical opening with in a seam. The operator supervises the
additional conveyor cars; they are 9 m. long and specially designed to
work in narrow seams from 1-3 m. wide. Each conveyor car is positioning
on a deck on a launch vertical put the car in front of it as a push bar moves
the train of cars and miner forward. A continuously operating valley
conveyor on a long vertical fed from a mine by conveyors on cars start
miles hole for transport. As more conveyor cars are ready the continuous
mine moves forward to penetrate up to 300 m. The anchor created in each
seam is about 4 m. high, with a weight equal to that a particular seam be
mined. A 3 m. barrier of coal is left undisturbed above each anchor for
support. The anchor system mines along strait for each direction from each
bench within each trench. Trenches are excavated on 600 m.

This is the system of trenching of underground mine results in a
significant reduction in surface disturbance compare to conventional open
pit mining method, as material from excavated additional trenches is used
to fill already mined trenches. Ongoing land reclamation after each trench
Is complete, also minimize the storage of rock and washing may rejects
above ground.

Test mining of first self-property is currently away, this is remain first
coal a world leader in mining steeply dipping coal seams in a safe, coast

effective, environmentally conscious and responsible manner.
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