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JHA>1E 1 
Hkh[eb\hkl� gZmdh\h-l_og�qgh]h nmgdp�hgZevgh]h klbex 

Qhfm ^hke�^gbdm g_h[o�^gh �o jhamf�lb" 
 

IblZggy � \�^ih\�^� 
 

�� Ydm jhev \�^�]jZ}  
kmqZkgZ Zg]e�ckvdZ fh\Z yd fh\Z gZmd" 

GZmdZ - p_ h^gZ a hkgh\gbo kn_j� \ ydbo j_Ze�amxlvky

^hf�gmxq_ iheh`_ggy Zg]e�ckvdh� fh\b \ k\�l�� i_jrh� ]eh[Zevgh�

fh\b \ �klhj�� ex^kl\Z� 
GZmdZ - p_ h^gZ a nmgdp�hgZevgbo kn_j� ydZ aZ hklZgg}

^_kylbj�qqy gZ[meZ hkh[eb\h� \Z]b \ khp�Zevg�c dhfmg�dZp��� <hgZ

ih\
yaZgZ a l_ogheh]�}x� \bjh[gbpl\hf� [�ag_khf� _dhghf�qgbf

mki�ohf� HklZgg�c nZdlhj jh[blv fh\m ijb\Z[eb\hx ^ey \b\q_ggy  
� \by\ey}lvky ]heh\gbf ^ey nmgdp�hgZevgh� Zdlb\ghkl� fh\b� 

LZd �klhjbqgh klZehky� sh i�key >jm]h� K\�lh\h� \�cgb

\_ebq_agZ d�evd�klv gZmdh\bo � l_ogheh]�qgbo j_kmjk�\ [meZ

ahk_j_^`_gZ m KR:� Zg]e�ckvdZ fh\Z klZeZ fh\hx gZmdb� hk\�lb�

l_ogheh]��� gh\�lg�o dhfmg�dZp�cgbo l_ogheh]�c (WWW), yd� klZeb

lj_lvhx pb\�e�aZp�cghx j_\hexp�}x i�key kl\hj_ggy ibkvf_ggbpl\Z  
� ^jmdm� GZdhibq_ggy \_ebq_agbo j_kmjk�\ �gnhjfZp�� m d�gp� XX 
klhj�qqy kl\hjbeh ihlj_[m \ �� mihjy^dm\Zgg�� kljmdlmjm\Zgg��

a[_j_`_gg�� h[jh[p�� 
Ihablb\gZ jhev Zg]e�ckvdh� fh\b ihey]Z} \ lhfm� sh

kl\hj_ggy �gnhjfZp�cgbo j_kmjk�\ �[Zgd�\ ^Zgbo�� �o ihih\g_ggy�  
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\ hkgh\ghfm� \�^[m\Z}lvky gZ Zg]e�ckvd�c fh\�� � lhfm \heh^�ggy

�gnhjfZp�}x ijbghkblv _dhghf�qgm \b]h^m� lh[lh Zg]e�ckvdZ fh\Z

klZeZ ijb\Z[eb\hx g_ l�evdb lhfm� sh \�^djb\Z} ^hklmi ^h

\_ebq_agbo �gnhjfZp�cgbo j_kmjk�\ ���� gZmdh\h� Zg]ehfh\gh�

k\�lh\h� �gnhjfZp���� Ze_ � aZ[_ai_qm} ^hklmi ^h [�evr \bkhdbo

`bll}\bo klZg^Zjl�\ �d�evd�klv gZmdh\h� �gnhjfZp�� gZ Zg]e�ckvd�c

fh\� j�adh ajhkeh� Z gZ �grbo fh\Zo aZebrZehky g_af�gghx Z[h

af_grm\Zehky�� JZahf a lbf jhaih\kx^`_ggy Zg]e�ckvdh� fh\b  
m \kvhfm k\�l� - p_ j_amevlZl p�e_kijyfh\Zgh� ihe�lbdb mjy^�\

Zg]ehfh\gbo djZ�g� \bdeZ^Zggy� \b^Zggy - p_ \b]�^gbc [�ag_k  
� jha\bgml� �g^mklj��� hkd�evdb� �kgm} ihlj_[Z \ �kgm\Zgg� e�g]\Z-
njZgdZ� �mg�\_jkZevgh]h �gl_j^�Ze_dlZ� fh\b f�`gZjh^gh� gZmdh\h�  
� l_ogheh]�qgh� dhfmg�dZp��� Ihablb\gZ jhev Zg]e�ckvdh� fh\b

hp�gx}lvky yd aZ]Zevgh� fh\b gZmdb \ p�ehfm� aZ[_ai_q_ggy kl\hj_ggy

mg�\_jkZevgh]h gZ[hjm ihgylv � klZg^Zjl�\ – k\h}j�^gh�� ihgyl�cgh�  
� l_jf�gheh]�qgh� fh\b – _lZehgm� Dj�f lh]h ihablb\gZ jhev 
Zg]e�ckvdh� fh\b �yd k_j_^gvh\�qgh� eZlbgb� ihey]Z} m lhfm� sh \hgZ

\bklmiZ} m nmgdp�� �a\
yam\Zggy � j�agbo gZp�hgZevgbo gZmdh\bo rd�e

�hkh[eb\h m kn_j� lhqgbo gZmd� ^_ Zg]e�ckvdZ fh\Z - p_ aZk�[ i_j_^Zq�
[_ahkh[h\h]h h[
}dlh\Zgh]h agZggy�� 

G_]Zlb\gZ jhev Zg]e�ckvdh� fh\b ihey]Z} \ lhfm� sh \ h[eZkl�

khp�Zevgbo � ]mfZg�lZjgbo gZmd ZdlmZe�am}lvky �grZ nmgdp�y fh\b - 
nmgdp�y i_j_^Zq� gZp�hgZevgh�� ki_pbn�qgh�� _lghdmevlmjgh�

�gnhjfZp��� 1kgm} lZdbc Zj]mf_gl ijhlb \bdhjbklZggy ]eh[Zevgh��

fh\b� k_j_^gvh\�qgZ eZlbgv [meZ f_jl\hx fh\hx� lh[lh g_ �kgm\Zeh

dhe_dlb\m �� �klbggbo ijbjh^gbo ghk��\� lhfm eZlbgZ [meZ �dmevlmjgh

g_cljZevghx� fh\hx� LZdhx � ih\bggZ [mlb k\�lh\Z �]eh[ZevgZ� fh\Z - 
a\�evg_gZ \�^ gZp�hgZevgh-dmevlmjgh]h dhgl_dklm� :g]e�ckvdZ fh\Z - 
p_ `b\Z fh\Z Zg]ehfh\gbo djZ�g� \hgZ } ijh\�^gbdhf p�gghkl_c

Zf_jbdZgkvdh]h h[jZam `blly� A p�}� lhqdb ahjm ]eh[Zevg_

jhaih\kx^`_ggy Zg]e�ckvdh� fh\b \�^�]jZ} g_]Zlb\gm jhev� lhfm� sh

\hgh jmcgm} dmevlmjgh-fh\g_ [Z]Zlkl\h gZmdh\bo rd�e � aZ]jh`m}

fmevlbe�g]\�afm� iexjhe�g]\�afm� lZ [Z]Zlhdmevlmjghkl�� yd�

y\eyxlvky khp�Zevgbfb p�gghklyfb� 
>hf�gmxqZ ihabp�y Zg]e�ckvdh� fh\b - p_ nZdl �kijh[b \\_klb

fmevlbe�g]\�af yd gZmdh\m ijZdlbdm \ :\kljZe�� ihablb\gh]h

j_amevlZlm g_ ijbg_keb� Zg]e�ckvdZ fh\Z ih\g�klx aZ^h\hevgy}
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ihlj_[b gZmdh\h� dhfmg�dZp���� Ghk�� Zg]e�ckvdh� fh\b� ^h ^_ydh� f�jb�

klZxlv ©ijb\�e_}\hxª qZklbghx gZmdh\h]h ki�\lh\Zjbkl\Z� \hgb g_

\�^qm\Zxlv ljm^ghs�\� ih\
yaZgbo a \b\q_ggyf fh\b � ijh^mdm\Zggy

e�g]\�klbqgh ijZ\bevgbo l_dkl�\� Lhfm kl\hjx}lvky kblmZp�y

g_j�\ghijZ\
y yd fh\ �nmgdp�hgZevgh]h�� lZd � �o ghk��\ �khp�Zevgh]h��

ghk�� Zg]e�ckvdh� fh\b yd ^jm]h� Z[h �gha_fgh� fh\b g�dheb g_ afh`mlv

^hky]lb j�\gy fh\gh� dhfi_l_gp�� ghk��\ Zg]e�ckvdh� fh\b yd i_jrh�

�gha_fgh� fh\b - iZkb\g_ agZggy ^hf�gm} gZ^ Zdlb\gbfb �qblZggy

l_dkl�\ vs mkg_ fh\e_ggy� :e_ gZmdh\Z agZqbf�klv l_kl�\ gZ

Zg]e�ckvd�c fh\� hp�gx}lvky yd [�evr \bkhdZ �gZ ijZ\bevg�c�

]jZfhlg�c fh\��� G_^hklZlg} \heh^�ggy \b\q_ggyf Zg]e�ckvdhx fh\hx

} i_j_ihghx ^ey ^hky]g_ggy \bkhdh]h j�\gy gZ k\�lh\�c Zj_g�� lhfm

ihgylly fh\gh]h ^hf�gm\Zggy g_ a\h^blvky l�evdb ^h \bdhjbklZggy

fh\b� \hgh hagZqZ} � [�evr \b]�^g_ �gnhjfZp�cg_ � khp�Zevgh-
_dhghf�qg_ iheh`_ggy ghk��\ p�}� fh\b� 

Ijb\_jlZ} m\Z]m � lhc nZdl� sh ij_^klZ\gbdb j�agbo ^_j`Z\  
� j�agbo fh\gh-dmevlmjgbo ki�\lh\Zjbkl\ ih-j�aghfm \�^ghkylvky ^h

pvh]h nZdlm� GZijbdeZ^� mjy^ N�geyg^�� ^ha\hey} [jZlb Zdlb\gm

mqZklv m ijhp_kZo ]eh[Ze�aZp��� jhajh[eylb klZg^Zjlb� f_lh^heh]�x�

gh\� ijh^mdlb� KR:� N�e�ii�gb� :\kljZe�y – jha]ey^Zxlv Zg]e�ckvdm

fh\m yd fh\m� ydZ j_]eZf_glm} kn_jb ki�edm\Zggy� � lhfm \hgZ

jhap�gx}lvky yd g_cljZevgZ� M ;jZabe��� M]hjsbg� Zg]e�ckvdZ fh\Z – 
p_ fh\Z aZemq_ggy ^h �aZo�^gh]h� k\�lm� a ydbf ih\
yaZgZ �^_y

_dhghf�qgh]h jhad\�lm� M DZgZ^� �ijh\�gp�y D\_[_d� ^bgZf�dZ fh\gh�

ihe�lbdb \dexqZ} i¶ylv dhfihg_gl�\� �� khp�Zevgh-�klhjbqgbc
dhgl_dkl �gZmdh\h-l_og�qgm ihe�lbdm� khp�Zevg� p�gghkl�� fh\gm

kblmZp�x�� �� fh\gm �^_heh]�x �fh\gZ ehyevg�klv kmki�evkl\Z�

Z^Zilh\Zg�klv ^h Zg]e�ckvdh� fh\b�� �� lbi agZggy �ijbjh^gbq��

l_og�qg�� khp�Zevg�� ]mfZg�lZjg� gZmdb�� �� _lZi gZmdh\h-l_og�qgh�
^�yevghkl� ��ggh\Zp�y� \bagZggy� im[e�dZp�y� dhf_jp�Ze�aZp�y�� �� fh\gm

ihe�lbdm �kl\hj_ggy ijh]jZfgh]h aZ[_ai_q_ggy� [Za ^Zgbo� fh\gbo

j_kmjk�\� ki_p�Zevgh� l_jf�gheh]��� gZ\qZevgbo ijh]jZf�� aZ\^ydb lZd�c
ko_f� kljbf�ggy Zg]e�ckvdh� fh\b � i�^ljbfdb njZgpmavdh� fh\b ^hey

Zg]e�ckvdh� fh\b m gZmdh\�c dhfmg�dZp�� aZebrZeZky l�}x `� Z ^hey

njZgpmavdh� fh\b \bjhkeZ� 
M Jhk�� jhk�ckvdZ fh\Z aZebrZ}lvky ^hf�gmxqhx fh\hx

gZmdh\h]h ki�edm\Zggy� Z Zg]e�ckvdZ fh\Z h[kem]h\m} ihlj_[b
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f�`gZjh^gh]h gZmdh\h]h ki�edm\Zggy �af�kl� ZghlZp��� j_n_jZlb�

klZll��� Ijb[ebagh lZdZ ` kblmZp�y aZebrZ}lvky \ MdjZ�g�� 
=eh[Zevg_ jhaih\kx^`_ggy Zg]e�ckvdh� fh\b ijba\h^blv ^h

\bgbdg_ggy af�rZgh� fh\b yd gZmdh\h]h� lZd � ih\kyd^_ggh]h

ki�edm\Zggy �FZeZca�y�� 
:g]e�ckvdZ fh\Z l_` af�gx}lvky� �kgm} jy^ _lg�qgbo  

� j_]�hgZevgbo \Zj�Zgl�\ �n�e�ii�gkvdbc� �g^�ckvdbc�� lhfm �kgm\Zggy

klZg^Zjlm i�^^Z}lvky kmfg�\m� �kgm} l_g^_gp�y aeblly j�agbo

nmgdp�hgZevgbo klbe�\ Zg]e�ckvdh� fh\b� fh\b gZmdb� l_ogheh]���

[�ag_km� 
LZdbf qbghf ]eh[Zevg_ jhaih\kx^`_ggy Zg]e�ckvdh� fh\b yd

f�`gZjh^gh� fh\b gZmdb \bagZ}lvky � hljbfm} \k�eydm i�^ljbfdm� Ze_

l�evdb lh^�� dheb \hgZ h[f_`_gZ kn_jhx gZmdh\h� f�`gZjh^gh�

dhfmg�dZp�� �hkh[eb\h l_og�qghx� lh^� ch]h g_]Zlb\gbc \ieb\ agbdZ}  
� g_ \klmiZ} m ijhlbj�qqy a dhgp_ip�}x iexjZe�afm fh\ � dmevlmj�� 

 
��Sh lZd_ klbev" 

IblZggy klbex \bgbdeh yd ki_p�ZevgZ ]jmiZ kbkl_f

keh\_kgh]h \bjZ`_ggy \ ^Zg�c kn_j� ki�edm\Zggy ^ey aZ[_ai_q_ggy

gZc[�evr _n_dlb\gh]h ki�edm\Zggy lZ ihjhamf�ggy \ ^Zg�c ^�yevghkl�

ex^bgb� gZij�� im[e�pbklbqgbc� gZmdh\bc klbev� J�agbpy klbe�\

h[mfh\ex}lvky j�agbf oZjZdl_jhf � j�agbf ijbagZq_ggyf lh]h� sh

\bkeh\ex}lvky� <bdhjbklZggy e_dkbqgbo ]jZfZlbqgbo h^bgbpv fh\b

i�^dhjy}lvky \ieb\m nmgdp�hgZevgh]h klbey � \hgb ihqbgZxlv

aZe_`Zlb \�^ dhfmg�dZlb\gbo aZ\^Zgv dh`gh]h hdj_fh]h

nmgdp�hgZevgh]h klbex� 
 

��Sh lZd_ gZmdh\bc klbev" 
GZmdh\bc klbev – p_ ki_pbn�qgZ kbkl_fZ fh\gh]h \bjZ`_ggy

�nhg_lbdZ� ]jZn�dZ� e_dkbdZ� ]jZfZlbdZ� ^ey aZ[_ai_q_ggy _n_dlb\gh]h

ki�edm\Zggy m gZmdh\�c ^�yevghkl�� j_amevlZlb ydh� hibkmxlvky lZ

�gl_jij_lmxlvky \ gZmdh\bo l\hjZo� klZlly� fhgh]jZn�y� i�^jmqgbo

ihk�[gbdZo� f_lh^bqgbo j_dhf_g^Zp�yo� ZghlZp�yo� j_axf_�

IjbagZq_ggy gZmdh\h� im[e�dZp�� \bjZ`Z}lvky m nhjfmex\Zgg� lZ

^hdZa� gZmdh\h� ]�ihl_ab� gh\bo gZmdh\bo dhgp_ip�c� nhjfmex\Zgg�

\gmlj�rg�o aZdhg�\ �kgm\Zggy lZ jha\bldm gh\bo y\bs� 
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�� Yd� ki_pbn�qg� ydhkl� gZmdh\h]h klbex" 
M \�^ih\�^ghkl� ^h dhfmg�dZlb\gh]h aZ\^Zggy gZmdh\h]h klbex

\�^[bjZxlvky ijbchfb� yd� ^ha\heyxlv ^hky]lb lZdbo ydhkl_c� 
• ykg�klv �_dkie�pblg�klv�� 
• eh]�qg�klv� 
• h[¶}dlb\g�klv� 
• lhqg�klv� 
• maZ]Zevg_g�klv� 
• Z[kljZdlg�klv� 
• djZldh\�klv� 

�� Yd� hkgh\g� dhfmg�dZlb\g�  
aZ\^Zggy \bj�rm} ^hke�^gbd" 

Dhfmg�dZlb\g� aZ\^Zggy� 
• nhjfmex\Zggy gZmdh\h� ]�ihl_ab� 
• \bkmg_ggy gh\bo gZmdh\bo dhgp_ip��� 
• ihykg_ggy jha\bldm y\bs� ijhp_k�\� 
• ^hdZa ]�ihl_ab� 
• h[]h\hj_ggy� 

 
��Sh lZd_ `Zgj l_dklm" 

@Zgj� \ aZ]Zevghfm jhamf�gg�� – p_ aZk�[ \bjZ`_ggy dhgdj_lgh�
dhfmg�dZlb\gh� f_lb� >ey gZmdh\h]h klbex oZjZdl_jg� lZd� `Zgjb�

klZlly� fhgh]jZn�y� iZl_gl� �gkljmdp�y� ZghlZp��� j_n_jZlb� ^hih\�^� lZ

�g�� @Zgj \bagZqZ} hkh[eb\hkl� klbex� hkh[eb\hkl� fh\b dhgdj_lgh]h

l_dklm� 
 

�� Qb ijhy\ey}lvky j�agbpy j�agbo  
dmevlmj m gZmdh\hfm klbe�" 

;m^v-ydbc l_dkl� gZibkZgbc gZ [m^v-yd�c fh\�� kijbcfZ}lvky yd
a\¶yagbc � ajhamf�ebc l�evdb \ mfh\Zo j_Zevgh� dhfmg�dZp���  
a mjZom\Zggyf \k�o nZdlhj�\� yd� \ba\Zeb ch]h ihy\m� Lhfm lj_[Z g_

l�evdb \b\qblb ]jZfZlbdm lZ e_dkbdm� Ze_ c gZ\qblbky

khp�hdmevlmjgbf hkh[eb\hklyf� yd� jh[eylv ch]h �l_dkl� dmevlmjgh

ijbcgylgbf ^ey ghk��\ fh\b� "K_j_^ lZdbo hkh[eb\hkl_c } gZ-
p�hgZevgh- lZ dmevlmjgh-ki_pbn�qg� aZkh[b \bkeh\ex\Zggy ^mfdb" 
�H�;� LZjghihevkvdbc�� GZijbdeZ^� Zg]ehfh\g_ ibkvfh ´ i_j_^[ZqZ}

ijyf_ lZ ihke�^h\g_ \bkeh\ex\Zggy ^mfhd [_a [m^v-ydbo \�^obe_gv�
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lh[lh ajZam c^_lvky ijh ]heh\gm �^_x� � kZf_ \hgZ ih\bggZ

i�^dj�iex\Zlbky Zj]mf_glZfb� Z gZ^Zggy aZc\h�� a lhqdb ahjm ]heh\gh�

�^_�� �gnhjfZp�� g_ ^ha\hey}lvky� M jhk�ckvdhfh\ghfm ibkvf� �Z

lZdh` � \ mdjZ�ghfh\ghfm� ijbimklbf� \�^obe_ggy \�^ ]heh\gh� ^mfdb�

_dkdmjkb \ j�agbo gZijyfdZo� yd� fZxlv ^hkblv \�^^Ze_g_ \�^ghr_ggy

^h ijh\�^gh� �gnhjfZp�� Z[aZpm Z[h l_dklm \ p�ehfm ´� < i_jrm q_j]m

p_ klhkm}lvky dhfihabp�� lZ kljmdlmjb gZmdh\bo l_dkl�\ j�agh`Zgjh\h�

ij_^klZ\e_ghkl� �_k_� klZlly�� < Zg]ehfh\gbo gZmdh\bo l_dklZo [�evr

q�ldh \bfZ]Z}lvky ij_a_glZp�y dhfmg�dZlb\gh� f_lb l_dklm  
� ihke�^h\g_ ^hljbfm\Zggy p�}� f_lb m \kvhfm l_dkl�� 

 
IjZdlbqg� aZ\^Zggy 

 
 
1. Kijh[mcl_ ihj�\gylb l_ab ^hih\�^_c� ZghlZp�� klZl_c� klZll��

yd� gZibkZg� Zg]e�ckvdhx lZ mdjZ�gkvdhx fh\Zfb� ijbk\yq_g� h^g�c

l_f�� Z[h ` ijbgZcfg� ih\¶yaZg� h^g�}x l_fZlbdhx� 
 
2. Try to answer the following question:  Why do men take up science? 
Here is a difficult question for you to answer. Before considering it read 
the following meditations of C. P. Snow on this subject. How far do you 
agree with the author? Make use of the vocabulary given below. 

“One can do science because one believes that practically and 
effectively it benefits the world. A great many scientists have had this as 
their chief conscious reason. One can do science because it represents the 
truth. One selected one's data — set one's puzzle for oneself, as it were—
and in the end solved the puzzle by showing how they fitted other data of 
the same kind. It is rather as though one was avidly interested in all the 
countryside between this town and the next: one goes to science for an 
answer, and is given a road between the two. One can also do science be-
cause one enjoys it. Many people like unraveling puzzles. Scientific 
puzzles are very good ones, with reasonable prizes. So that either without 
examining the functions of science, being indifferent to them or taking 
them for granted, a number of men go in for research as they would for 
law; living by it, obeying its rules, and thoroughly enjoying the problem-
solving process. This is a perfectly valid pleasure, among them you can 
find some of the most effective    of scientists.    Nowadays I should  allow   



 9 

more for accident; many men become scientists because it happens to be 
convenient and they may as well do it as anything else. But the real urgent 
drives remain. 

---------- 
to do science; to benefit the world/one’s nation  (to be a benefit to the 
world/nation); to represent the truth; to like unravelling/solving puzzles; to  
go in for/to take up. Research; to enjoy the problem-solving process; to be 
devoted to science; to be a devoted scientist; to gain enjoyment from 
research; to enjoy science; to examine the functions of science; to take smth 
for granted; to have a belief in scientific values; one’s dedicated search for 
scientific truth, a capacity for (detailed) scientific analysis/criticism; to 
have a scrupulous / tidy / analytical mind; to be out of one's reach; to have 
insight / imagination / drive, etc.; to envy smb. for the precision / rapidity / 
elegance of one's experiments; one's subtle / fertile mind; to be quick / 
bright / slow, etc.; to be full of facts / speculations / ideas, etc.; to overflow 
with a sort of scientific wit; to be getting the name of a promising young 
scientist / scholar; to be a born scientist / scholar; to rush into work; to 
tackle / to solve the problem; to strike / to keep up to a useful line of one's 
own; there came a sudden flash of an idea; long routines; spurred by the 
success; to develop / to use a method of...; to have all the technique/to lack 
the technique; to generalize. 
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JHA>1E II 
Phonetic Basics in Use 

 
1. Read the poem about the intricacies of the English pronunciation. 
What is your experience in reading in English? 
Have you got any problems? 
 
 

When the English tongue we speak, 
Why is “break” not rhymed with “weak”? 

Will you tell me why it’s true, 
We say “sew”, but likewise “few”? 

And the maker of a verse 
Can’t rhyme his “horse” and “worse”. 

“Beard” sounds not the same as “heard”. 
“Cord” is different from a “word”. 

“Cow” is “cow”, but “low” is “low”, 
“Shoe” is never rhymed with “toe”. 

Wherefore “done”, but “gone” and “lone”. 
Is there any reason known? 
And in short it seems to me 
Sounds and letters disagree. 

 
UNKNOWN 

 
Give your examples of reading difficulties. 
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2. Study the following tables: 
 
LZ[ebpy �� TZ[ebpy ]jZn�qgbo \�^ih\�^ghkl_c Zg]e�ckvdbo [md\  
� [md\hkihemq_gv 
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Ijh^h\`� lZ[e� � 
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Ijh^h\`� lZ[e� � 
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LZ[ebpy �� QblZggy ijb]hehkgbo � ih}^gZggy a ijb]hehkgbfb 
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LZ[ebpy �� QblZggy ]hehkgbo � kihemq_ggy ]hehkgbo 
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Ijh^h\`� lZ[e� � 
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3. Practice the following: 
A 

cake – cat – car – care  
1. Haste makes waste. 
2. Tastes differ. 
3. Take care of a penny and a pound will take care of itself. 
4. Accidents will happen in the best families. 
5. Manners make the man. 
6. First catch your hare, then cook it. 
7. Bad news has wings. 
8. Practice is the best master. 
9. A drowning man catches at a straw. 
10. Standing pools gather filth. 
11. Forewarned is forearmed. 
12. Each day has its care and each care has its day. 
13. All cats are grey in the dark. 
14. Caution is the parent of safety. 
15. A clean hand wants no washing. 
16. You can’t eat your cake and have it. 
17. No pains – no gains. 
18. There is one thing about baldness: it is neat. 
19. He laughs best who laughs last, but who laughs first sees the point. 
20. A great ship asks deep water. 
21. After rain comes fair weather. 
22. Life is not clear sailing in calm waters. 
23. Many commanders sink the ship. 
24. Make every bargain clear and plain that none may afterwards complain 
25. Fancy that! 

O 
code – cod – corn – core  

1. A rolling stone gathers no moss. 
2. No rose without a thorn. 
3. No news – good news. 
4. Every dog has his day. 
5. Honesty is the best policy. 
6. Drop by drop the sea is drained. 
7. Lost time is never found again. 
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8. No cross, no crown. 
9. The world is moving so fast these days that a man who says it can’t be 
done is generally interrupted by someone doing it. 
10. Better short of pence than short of sense. 
11. Any port in a storm. 
12. A fool and his money are soon parted. 
13. Good clothes open all doors. 
14. Too good to be true. 
15. Too many cooks spoil the broth. 
16. Between two stools one falls to the ground. 
17. Confession is good for every soul. 
18. A pound in a purse is worth two in a book. 
19. Politeness oils the wheels of life. 
20. Joy and sorrow are as near as today and tomorrow. 
21. None is so busy as those who do nothing. 
22. Exception proves the rule. 
23. Money makes money. 
24. A man is as old as he feels, and a woman as old as she looks. 
25. Tommy Trot, man of law, sold his bed and lay upon straw, sold the 
straw and lay upon grass to buy his wife a looking-glass.  
26. Cowards die many times, the brave but once. 

E 
he – hell – her – here 

1. Extremes meet. 
2. He who hesitates is lost. 
3. A hedge between keeps friendship green. 
4. Best defence is attack. 
5. Every family has a black sheep. 
6. Every little helps. 
7. Better an egg today than a hen tomorrow. 
8. Better late than never. 
9. Never ask of money spent. 
10. Where the spender thinks it went. 
11. Nobody was ever meant. 
12. To remember or invent. 
13. What he did with every cent. 
14. Good to begin with, better to end well. 
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15. East or West – home is best. 
16. Too far East is West. 
17. Better short of pence than short of sense. 
18. Experience teaches us wisdom. 
19. He who has ears let him hear. 
20. A new broom sweeps clean. 
21. Where the river is deepest it makes least noise. 
22. A friend in need is a friend indeed. 
23. Let sleeping dogs lie. 
24. The only way to keep your health eat what you don’t want, drink what 
you don’t like and do what you don’t rather not. 
25. Live and learn. 
26. Easily earned money is quickly spent. 
27. Early to bed and early to rise makes a man healthy, wealthy and wise. 

I – Y 
site – sit – sir – siren  

1. Time flies. 
2. Lost time is never found again. 
3. Old friends and old wine are best. 
4. A stitch in time saves nine. 
5. He gives twice who gives quickly. 
6. Time is money. 
7. Strike while the iron is hot. 
8. What greater crime then loss of time. 
9. After dinner sit a while, after supper walk a mile. 
10. Better kiss a miss than miss a kiss. 
11. A little explained, a little endured, a little forgiven, the quarrel is cured. 
12. Speech is silver but silence is gold. 
13. Wishes do not wash dishes. 
14. More wishes are silly fishes. 
15. A little learning is a dangerous thing. 
16. Alcohol is like love, the first kiss is magic, the second is intimate, the 
third is routine. 
17. To find a girl’s faults, praise her to her girl-fri ends. 
18. The early bird catches the worm. 
19. Fire and water are good servants but bad masters. 
20. No smoke without fire. 
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21. If wishes were horses, beggars might ride. 
22. Out of sight, out of mind. 
23. To live in hearts we leave behind is not to die. 
24. Idleness is the mother of all evil. 
25. There is no place like home. 

U 
cute – cut – curve – cure  

1. It is the duty of a student without exception to be prudent. 
2. If smarter than his teacher. 
3. Tact demands that he conceals the fact. 
4. Too good to be true. 
5. Exception proves the rule. 
6. Lucky at cards, unlucky in love. 
7. A hungry man is an angry man. 
8. Love in a hut, with water and a crust is cinders, ashes and dust. 
9. Much will have more. 
10. Old love does not rust. 
11. So many countries, so many customs. 
12. The customer is always right. 
13. The tongue is not steel, yet it cuts. 
14. Well begun is half done. 
15. Measure twice and cut once. 
16. Still water runs deep. 
17. It is a good wife who never grumbles. 
18. It is a good horse that never stumbles. 
19. It's double Dutch. 
20. Tough luck. 
21. Business before pleasure. 
22. Let him put in a finger and he will put in his whole hand. 
23. Curiosity is incurable. 
24. Curiosity killed the cat (Satisfaction brought it back). 
25. Business is business. 
26. Buy now, pay later. 
27. Don’t put off till tomorrow that which they should have done yesterday. 
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4. Practice the following tongue – twisters: 
*** 

If a white chalk chalks on a black blackboard,  
will a black chalk chalk on a white blackboard? 

*** 
They cheered the hero when he appeared. 

*** 
The theatre is somewhere here. 

*** 
I'll have a proper cup of coffee in a proper coffee-cup. 

*** 
Peter Piper picked a peck of pickled pepper; 
A peck of pickled pepper Peter Piper picked; 

If Peter Piper picked a peck of pickled pepper,  
Where's the peck of pickled pepper Peter Piper picked? 

*** 
[æ] 

A good anvil does not fear the hammer.  
Standing pools gather filth.  

Bad news has wings.  
A black cat sat on a mat and ate a fat rZt. 

*** 
The hammerman hammers the hammer on the hard highroad. 

*** 
Tommy Trot, a man of law,  

Sold his bed and lay upon straw; 
Sold the straw and lay on grass  
To buy his wife a looking-glass. 

(N. RH.) 
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*** 
Robert Rowley rolled a round roll round. 
A round roll Robert Rowley rolled round.  

Where is the round roll Robert Rowley rolled round? 
*** 

Little Lady Lilly lost her lovely locket.  
Lucky little Lucy found the lovely locket,  
Lovely little locket lay in Lucy's pocket –  

Lazy little Lucy lost the lovely locket! 
*** 

When the Twister twists me a twist, 
The twisting of his twist he three times does untwist; 

And if one of the twines of his twist does untwist,  
The twine that untwisted, untwists the whole twist. 

*** 
Swan swam over the sea.  

Swim, swan, swim:  
Swan swam back again.  

Well swam, swan! 
*** 

A thatcher of Thatchwood went to Thatchet a-thatchfag: 
Did a thatcher of Thatchwood go to Thatchet a-thatching? 
If a thatcher of Thatchwood went to Thatchet a-thatching, 

Where's the thatching the thatcher of Thatchwood has thatched? 
*** 

As I was going along, along, along,  
A-singing a comical song, song, song,  

The lane that I went was so long, long, long, 
And the song that I sang was as long, long, long, 

And so I went singing along. 
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5. Do you like practicing phonetics? Why Read the following poems and 
discuss the efficient ways of mastering phonetics. 

 
JUST  FOR   FUN 

The Joys of the Language Lab 
 

Well, I come to classes every day, 
because I can't understand what the English say: 

It's Double Dutch, I'm out of touch, 
but I want to learn the modern way. 

So they set me on top of a tape machine 
and say: "Do you know what this sentence means?" 

I say, "Errr... No." "Well, press that button and away we go." 
I've been sentenced. Just like being in jail. 
Fifty-five times I say the same old phrase, 

fifty-five times the same old way. 
That three-phase drill makes me feel so ill, 

J shout: "Let me out, I've had my fill; 
haven't you heard of overkill?" 

A voice replies: "You've got to stay. 
Our goal  is to reinforce  your skill. 
There's no escape, so just sit still. 

Linguistic Science will save your soul. 
It won't be long, you'll be on parole 

when you've learned to speak and play each role – 
but you've got to work, this is not the dole." 

By about now my head is dazed, 
I've got pins-and-needles and my eyes are glazed: 

"It's the third degree, I've been hypnotised, 
I've been grilled and drilled and dehumanised." 

But the reassuring voice replies: 
"You can't fool us, your accent's a very poor disguise, 

Confess you're fluent, or you'll be breathanalysed. 
Get wise, relax, it's the latest craze, 
sitting on top of an electric chair – 

these days you'll find them everywhere – 
so just sit tight, out of sight, well all right." 
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After half an hour my headache's bad; 
I'm going deaf as well as mad. 

I can't see my cellmates, can't laugh with the boys; 
all I can hear is this foreign noise 
going on and on, inside my head. 

I can still hear it when I go to bed. 
Brainwashing, I call it... 

"Better to be alive in the language lab 
than speechless and dead, laid out on a slab."I think Skinner said. 

Or was it Chomsky? Bad influence that chap. 
Trying to transform my generation. 

Someone should inform him of motivation. 
... Now please don't think that I object; 

I'm full of praise and great respect. 
But there is one thing, to tell the truth: 

I get so lonely in my booth. 
All I do is moan and groan 

sitting shackled between two phones. 
I just want to TALK to someone: 
I've got a mouth and talking's fun. 

But I get no mercy from this microphone, 
I might as well talk to a brick or a stone. 

 
(From "English Teaching Forum", 

1974, No 3, July – Sept.) 
*** 

The more we study, the more we know,  
The more we know, the more we forget.  
The more we forget, the less we know.  
The less we know, the less we forget.  

The less we forget, the more we know. Why study? 
*** 

Multiplication is vexation,  
Division is as bad;  

The rule of Three it puzzles me,  
And  Fractions drive me mad. 

 



 

Philosophic Advice 
He who knows not, and knows not that he knows not; he is a fool; shun 

him. 
He who knows not, and  knows that  he  knows  not;  he is simple, teach 

him. 
He who knows, and knows not that he knows; he is asleep, wake him. 

He who knows, and knows that he knows; he is wise, follow him. 



 26 

JHA>1E III 
Reading Basics in Use 

 
1. Read the information on climate change and make up words and word 
– combination on: a) reasons; b) consequences; c) measures for improving 
the situation. 

Climate Change 
 

1. Just 100 months left to save Earth 
Unjust 100 months' time, if we are lucky, and based on a 

conservative estimate, we could reach a tipping point for the beginnings of 
runaway climate change. Let us be clear exactly what we mean. The 
concentration of carbon dioxide (CO2) in the atmosphere today, the most 
prevalent greenhouse gas, is the highest it has been for the past 650,000 
years. 

In just 250 years, as a result of the coal-fired Industrial Revolution, 
and changes to land use such as the growth of cities and the felling of 
forests, we have released more than l,8 obi tones of CO2 into the 
atmosphere. Currently, approximately 1,000 tonnes of CO2 are released 
into the atmosphere every second, due to human activity. Greenhouse gases 
trap incoming solar radiation, warming the atmosphere. When these gases 
accumulate beyond a certain level - a "tipping point" - global warming will 
accelerate, potentially beyond control. 

Faced with circumstances that threaten human civilisation, 
scientists at least have the sense of humour to term what drives this process 
as "positive feedback". In climate change, a number of feedback loops 
amplify warming through physical processes that are either triggered by the 
initial warming, or the increase in greenhouse gases. One example is the 
melting of ice sheets. The loss of ice cover reduces the ability of the Earth's 
surface to reflect heat and, by revealing darker surfaces, increases the 
amount of heat absorbed. Other dynamics include the decreasing ability of 
oceans to absorb CO2 due to higher wind strengths, linked to climate 
change. This has already been observed in the Southern Ocean and North 
Atlantic, increasing the amount of CO2 in the atmosphere, and adding to 
climate change. 

Because of such self-reinforcing feedbacks, once a critical 
greenhouse concentration threshold is passed, global warming will continue 
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even if we stop releasing greenhouse gases into the atmosphere. If that 
happens, the Earth's climate will shift into a more volatile state, with 
different ocean circulation, wind and rainfall patterns, the implications of 
which are potentially catastrophic for life on Earth. This is often referred to 
as irreversible climate change. 

So, how do we arrive at the ticking clock of 100 months? It's 
possible to estimate the length of time it will take to reach a tipping point. 
To do so you combine current greenhouse gas concentrations with the best 
estimates for the rates at which emissions are growing, the maximum 
concentration of greenhouse gases allowable to forestall potentially 
irreversible changes to the climate system, and the effect of those 
environmental feedbacks. 

We followed the latest data for CO2, then made allowances for all 
human interferences that influence temperatures. We followed the 
judgments of  the mainstream climate science community, represented by 
the Intergovernmental Panel on Climate Change (IPCC), on what it will 
take to retain a good chance of not crossing the critical threshold. 

Earth's average surface temperature rising by 2°C above pre-
industrial levels. We were cautious in several ways, optimistic even, and 
perhaps too much so. A rise of 2°C may mask big problems that begin at a 
lower level of warming. Collapse of the Greenland ice sheet is more than 
likely to be triggered by a local warming of 2.7°C, which could correspond 
to aglobal mean temperature increase of 2C or less. The disintegration of 
the sheet could correspond to a sea-level rise of up to 7 metres. 

We also used the lower end of threats in assessing the impact of 
vanishing ice cover and other carbon-cycle feedbacks. But the result is 
worrying enough. Given all of the above, in 100 months' time we will reach 
a concentration of greenhouse gases at which it is no longer "likely" that we 
will stay below the 2°C temperature rise threshold. "Likely" refers to the 
definition of risk used by the IPCC. But, even just before that point, there is 
still a 33% chance of crossing the line. 

And it is wildly unrealistic to think that individuals alone can effect 
a comprehensive re-engineering of the nation's fossil-fuel-dependent 
energy, food and transport systems. The government must lead. In their 
inability to take action commensurate with the scale and timeframe of the 
problem, the government is mocked both by Britain's own history, and by 
countries much smaller, poorer and more economically isolated. 
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The challenge is rapid transition of the economy to live within our 
environmental means, while preserving and enhancing our wellbeing. 
We've been here before, and can learn lessons from history. Britain 
achieved astonishing things while preparing for, fighting and recovering 
from the Second World War. Between 1938 and 1944, the economy was re-
engineered and there were dramatic cuts in resource use and consumption. 
These coincided with rising life expectancy and falling infant mortality. We 
consumed less of almost everything, but ate more healthily and used our 
disposable income on low-carbon good times. Very public energy 
restrictions were introduced in government and local authority buildings, 
shops and railway stations. This was so successful that the results beat cuts 
previously planned. The public largely assented to measures to curb 
consumption because they understood that they were to ensure "the fairest 
possible distribution of the necessities and comforts of daily life". 

Now, 2008, we face the credit crisis, high oil and rising food prices, 
and the massive added challenge of having to avert climate change. Does a 
war comparison sound dramatic? In April 2007, Margaret Beckett, then 
foreign secretary, gave a lecture called “Climate Change: The Gathering 
Storm”, and said of the second world war: “Climate change is the gathering 
storm of our generation. And the implications - should we fail to act – 
could be no less dire: and perhaps even more so.” 

Cuba provides an embarrassing example to show up our national 
tardiness. In 2006 Cuba had a nationwide scheme to replace inefficient 
incandescent lightbulbs with low-energy alternatives. At the end of the cold 
war, after losing access to cheap Soviet oil, it switched over to growing 
most of its food on small, often urban plots, using low-fossil-fuel organic 
techniques. Half the food eaten in the capital, Havana, was grown in the 
city's gardens.  

Each of these challenges will draw on things that we already know 
how to do, but that we lack the political will to do (Andrew Simms, “The 
Guardian”). 

 
2. Get Ready to Itch and Sneeze 

A warmer planet could mean we'll suffer more (and stronger) allergies. 
As one of 40 million Americans who suffer from hay fever, Lewis 

Ziska carries an inhaler in his pocket and takes a whiff to clear his lungs on 
bad allergy days. But hay fever is more than a personal-health issue for 
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Ziska. A weed ecologies with the U.S. Department of Agriculture's Crop 
Systems and Global Change Laboratory, Ziska is a leading researcher in 
allergies and climate change. His findings regarding ragweed, an invasive 
plant whose pollen is the leading trigger of fall hay fever, are nothing to 
sneeze at. Global warming and increased atmospheric carbon dioxide from 
burning fossil fuels appear to supercharge the growth of ragweed. And not 
only does ragweed grow larger and produce more pollen, its pollen is more 
allergenic, studies show. 

People allergic to ragweed aren't the only ones who'll be sniffling 
more. Studies show that increased CH2 levels increase the level of tree 
pollen, a common source of allergies in springtime. There's evidence that 
warmer temperatures in Alaska have led to increases in yellow-jacket 
stings, bad news for people with bee-sting allergies. Not even your 
basement will be safe: fungal spores also proliferate in warmer 
temperatures and thrive when carbon-dioxide levels rise. 

To test his ragweed hypothesis, Ziska planted the weed in three plots: 
a rural farm, a semi-rural county park and downtown Baltimore. The urban 
plot's ragweed produced four times the pollen count of the rural site. "Cities 
already have more carbon dioxide than rural areas and are hotter," Ziska 
says. "Cities are a surrogate for global warming." 

The impact of global warming and increased CO2 on allergies is also 
being studied by government agencies, scientists and doctors. The 
Environmental Protection Agency's National Center for Environmental 
Research is soliciting proposals for climate change and allergy studies to 
receive funding. The Intergovernmental Panel on Climate Change – the 
leading international authority on man-induced warming – and the EPA 
both cited increased allergic reactions due to climate change as a growing 
concern in 2007 reports. 

Allergists are also worried. One new concern: a startling rise in the 
amount of tree pollen. Warmer temperatures in Europe are causing birch 
trees to bloom earlier, prompting an earlier and perhaps longer allergy 
season. Studies at Duke University show that elevated carbon dioxide 
increases pollen production of loblolly pines. Allergists suspect that record 
pollen counts are contributing to the onslaught of new allergy and asthma 
patients. "I'm seeing an epidemic of new cases," says New York City 
allergist Clifford Bassett. 



 30 

Christine Rogers of the School of Public Health and Health Sciences 
at the University of Massachusetts is working with the USDA's Ziska on a 
study of fungal spores, which cause allergies in about 10 percent of the 
public. "We have a greater proportion of the public that is sensitive to 
allergens, so the question of how climate change affects this is ever more 
important," says Rogers. Fungi – everything from mushrooms in the woods 
to fungus that grows in damp basements – play an important role in the 
ecosystem by decomposing plants. If plant biomass increases due to 
elevated C02 and global warming, fungi may proliferate as well, they 
suspect. 

Fungal spores are problematic because they affect air quality indoors 
as well as out. Higher temperatures will lead to increased use of air 
conditioners, which spread spores if improperly maintained. Heavier 
rainstorms and floods predicted under climate-change scenarios will also 
increase indoor dampness, allowing fungal spores to proliferate in homes 
and buildings, according to the 2007 study "Climate Change, Aerobiology, 
and Public Health in the Northeast United States." City dwellers who suffer 
from asthma already are being hit by a "nasty 

synergy" of hotter temperatures, smog and increasing pollen counts, 
says Paul Epstein of Harvard's Center for Health and Global Environment. 
A large percentage of asthmatics are also allergic to pollen. These patients 
suffer from a double whammy of pollen and smog on days when ground-
level ozone levels are high. 

Country folk face new challenges, too. Poison ivy, a woodland plant 
that causes itching and a weepy rash, is becoming more toxic. Researchers 
at Duke University stumbled across this discovery while conducting an 
experiment that involved pumping extra carbon dioxide into a plot of pine 
trees to see whether the forest would soak up and sequester more carbon, 
mitigating climate change. But they noticed that poison ivy on the forest 
floor proliferated. Subsequent testing showed that the poison ivy's rash-
causing oil, urushiol, was more potent than normal. 

Climate change could also spell trouble for people allergic to 
stinging insects. Alaska, which is warming faster than the rest of the 
country, could be a test case. 

In some areas, reports of severe stings from Hymenoptera – the 
insect order that includes bees, wasps and yellow jackets – are up 600 
percent in eight years. Jeffrey De-main, an allergist with the Allergy, 
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Asthma and Immunology Center of Alaska, says yellow jackets and wasps 
are showing up in places they never lived before. 
Skeptics sometimes cite increased crop yields and more-prolific plant 
growth as reasons to be unconcerned about global warming. But if Ziska 
and his cohorts are right, the coming global greenhouse will be a sneezier, 
wheezier and rashier place – and many more people may be whiffing from 
inhalers (Paul Tolme, “The Time”). 

 
3. Saving the world begins at home, 

with just one therm at a time 
Up to 25% of energy use is in homes, but simple efficiency measures 

can easily cut this by 40%. 
If you are reading this at the kitchen table, in the bath, or on the sofa, 

then you are inside one of the biggest causes of global warming. Our 
houses are an enormous source of greenhouse gases such as carbon dioxide, 
and they rarely feature high enough on our list of environmental concerns. 
But houses are also an opportunity to do something; we can reduce our 
carbon footprint, and save money as well as pollution. 

Mark Levine, an expert in energy efficient buildings at the Lawrence 
Berkeley National Laboratory in California, says: "The energy use in 
houses results in between 20% and 25% of all emissions of carbon 
worldwide. They don't get nearly the attention they deserve. Energy 
efficiency measures can cut use in houses by 40% or more. There is no 
other approach that has the potential to reduce carbon emissions nearly as 
much in a cost-effective manner." 

Last year, the UN's Intergovernmental Panel on Climate Change 
(IPCC) published its latest reports on global warming. The chapter on 
buildings, co-written by Levine, said they were responsible for 8.6bn 
tonnes of carbon dioxide each year, more than half due to electricity use. 
That could grow to 11.1bn tonnes by 2020, and 14.3bn tonnes in 2030. 

Where does it all come from? That depends on where the house is 
built, and how it is designed. It can be divided into emissions from 
electricity consumption and emissions from energy used in heating and 
cooling, both of space (rooms) and water. Keeping the house warm is 
usually the biggest emitter. Water heating is next. Cooking, lighting and 
refrigeration all feature. If the house is built in a hot climate, air 
conditioning can also use energy. Electricity consumption also covers 
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everything plugged into sockets, from television and kettle to computer and 
digital radio. 

How much energy is used depends on habits and cultures and varies 
between countries. A survey of 5,000 Europeans by the Energy Saving 
Trust in London found the British were the worst among several European 
countries in wasting energy, with people admitting 32 wasteful actions in a 
typical week. Germans logged just 14 wasteful acts. 

The Spanish were the most conscientious about heating and cooling, 
with only 12% leaving their heating or air conditioning on when they go 
out, compared to 28% in Britain. Italians were the worst for leaving 
electrical appliances on standby, 80% regularly leaving six appliances that 
way. The French were the most likely to wear a sweater instead of turning 
up the thermostat, while the Germans were more likely to wash clothes at 
an energy-sapping 60C; 60% did so on a regular basis, compared to just 
20% in Spain. 

In Britain, 71% of people left appliances on standby, while 66% 
boiled more water than was needed in the kettle, left electrical chargers 
plugged in and forgot to switch off lights in empty rooms; 33% snubbed the 
washing line for a tumble drier. What was the main reason for Britain's 
bottom place? Almost 50% of the people surveyed said they were too lazy 
to change their behaviour. 

Donna Dawson, a behavioural psychologist, said this was not 
necessarily a bad thing: "Habits are an example of learned behaviour so, by 
their very nature, they can be unlearned again. With more than double the 
number of people citing laziness rather than lack of awareness as the cause 
of their bad energy habits, the findings should be seen as fairly positive." 
So energy-wasters just need to focus on developing environmentally 
friendly habits. 

What else can be done about our homes? The IPCC report's key 
conclusion was that "substantial reductions in CH2 emissions from energy 
use in buildings can be achieved over the coming years using mature 
technologies that already exist widely and that have been successfully used. 
A significant portion of these savings can be achieved in ways that reduce 
life cycle costs". 

Levine said: "It is possible to build a new house and equip it 
efficiently so that it uses less than 50% as much energy as a typical existing 
house, and saves the homeowner money. For existing houses, energy 
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savings are more difficult, but almost all houses can reduce energy use by 
20% to 25% with no inconvenience and with very good returns on 
investment." 
Insulation, such as cavity wall fillers or rolled-out layers in a loft, is cheap 
and effective. Less heat escaping through the walls and roof means less 
energy needed to keep the house warm. Double-glazing insulates windows, 
and plugging leaks and draughts helps insulation do its job. Experts say 
these improvements to a house's "thermal envelope" can substantially 
reduce heating requirements (David Adam and Paul Evans, “The 
Guardian”).  

 
4. Young builders shape the zero-carbon home 

Trainees learn to lower labour and energy costs and to focus on lower 
material wastage. 

The Smart Life Centre, based at Cambridge Regional College, is the 
UK's first facility to focus on green construction. It is part of the Interreg 
North Sea Programme, funded by the EU to promote sustainable housing in 
northern Europe, and is partnered with similar institutions at Malmo, 
Sweden and in Hamburg, Germany. It cost $4.6m. 

Smart Life helps the house-building industry to research modern 
methods of construction, such as factory pre-fabrication and energy-
efficient building materials, including timber frame construction. 

It offers training in the skills that house builders in Britain will need 
to meet a government target for all new homes to achieve a zero-carbon 
standard. The deadline for the implementation of that standard is 2016. 

Trials of zero-carbon homes built with ultra-high insulation and 
generating their own renewable energy are already under way at the 
Building Research Establishment (BRE) in Watford, which is in north-west 
of London. 

This work is taking place under the Carbon Challenge, a government 
initiative that is meant to accelerate the building industry's response to 
climate change. 

At Smart Life, young trainees, who have mostly just left school, 
learn about photovoltaic and ground-source heat pumps, condensing boilers 
and the recycling of grey water. 

Barrie Wicklen, director of learning and skills at Cambridge 
Regional Col-lege, says: "Young people are excited by the possibilities of 
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green construction. They can progress from entry level... up to being an 
architectural or a civil engineering technician, a quantity surveyor or to a 
degree in construction." 

The county council in Cambridgeshire, which helped to fund the 
centre, is building low-carbon homes in Cambridge and is also taking part 
in zero-carbon homes trials by the Building Research Establishment. 

Richard Bateman, the manager of Smart Life UK, says that the trials 
are a step forward in the design of sustainable housing. "The houses we 
built were a mix of timber frame, light gauge steel and sprayed concrete. 

BRE's report is due out early next year, but we made big savings in 
build time and labour costs. And we generated a third less waste, which 
helps the environment." 

With their energy saving features, ecohomes will reduce harmful 
CH2 emissions. Bateman believes that Smart Life can learn from its partner 
institutions in Malmo and Hamburg, both cities that also have a shortage of 
land for development and a need to reduce greenhouse gases. 

Tor Fossum, who is head of the environmental strategy unity at the 
Helix Centre in Malmo, says important lessons have been learned. 

"In the start of the project there were different definitions of what 
actually sustainable construction and modern methods of construction 
meant among the project partners. During the project these definitions and 
the differences were sorted out. Smart Life has given us a great exchange of 
experiences between the project partners." 
The Malmo centre hosts important research into sustainability. There is a 
regional energy agency in the centre focusing on energy efficiency and 
renewables, providing a valuable resource for the local building sector. 
"The result of the dialogue is a special focus on energy efficiency, phasing 
out dangerous chemicals from building materials, and an emphasis on 
biodiversity," Fossum says (Stephen Hoare, “The Guardian”). 

 
5. Roof: Is white right for your home? 

White roofs create an additional 20 percent energy savings by 
cutting cooling costs, some say this built-in financial incentive should 
propel urban rooftops around the globe to lighten up. 

Think much urban rooftops reflect, called albedo (al-BEE-doh) in 
scientific terms: lit would be a one-time carbon-offset equivalent to 
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preventing 44 billion tons of CH2 from entering the atmosphere. It's about 
the same as taking all the earth's automobiles off the road for 11 years. 

Geoengineers  have  had similar   ideas:   covering   the   Sahara 
with enormous sheets of white plastic, for instance, or painting the Black 
Hills of South Dakota white. 

"Now that we know what a great help it is on climate change, we 
expect more utilities to give incentives for homeowners who go entirely 
white with their roofing material, not just 'cool' colors like pastel blues, 
reds, and greens". 

To promote energy efficiency, Georgia and Florida already give 
incentives to owners who install white or light-colored roofs. Going a step 
further, California has since 2005 mandated that all flat roofs (mostly 
commercial and industrial) must be white. Some utilities also now offer 
homeowners an incentive of 20 cents per square foot on a tile roof that may 
cost $1.20 a foot. 

Still, the cost of going with a "cool roof" usually isn't much more 
than a typical darker roof. Asphalt shingles with a white or light tint are 
roughly the same cost as other shades. Painting a black asphalt roof with 
the reflective white coating, however, is obviously more expensive than the 
black surface alone. But energy savings largely offset the price of painting 
through reduced air conditioning costs. In the southwest, cool-roof pastel 
colors or bright white tile can cost a bit more than the standard reddish 
color - although there are tile suppliers that charge about the same cost for 
cool colors, roofing industry experts say. "I went through their calculations 
and got roughly the same numbers," says Michael MacCracken, former 
director of climate-change research under President Bill Clinton. "Some of 
it is a bit idealized. But what they say is a valid thing to do for any single 
building ... and seems valuable for an urban area to try to reduce heat-island 
effects while realizing some contributions for the globe as well." Still, not 
everyone is enthusiastic. Roofing contractors who specialize in solid black 
asphalt-based roofs and roofing materials have told Akbari they think the 
idea is for the birds. Even those who like the idea worry it will run into 
resistance from homeowners who don't like white. 
In July 2009 California begins requiring sloping rooftops (mostly 
residential) to be light-colored cool-roof colors. One reason: The mandate 
will be an economic boon to homeowners, he says. Past studies have shown 
that white roofs' net energy savings (cooling-energy savings minus heating-
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energy penalties) are around 20 percent. Such savings would save the 
United States more than $1 billion a year on air conditioning, the study 
says.  

The material and color of the top of your house has a big impact on 
how much hotter the roof is, compared with the air around it. 

 
SOLAR REFLECTIVITY 

While geoengineers say the research was worthwhile to focus 
attention on the issue, the study "greatly overstates the benefits," he wrote 
in'e-mailed response to the study. Mr. Gaskill, president of Environmental 
Reference Materials, a consulting firm in Research Triangle Park, N.C., 
argues that something much larger and more direct is needed. For example, 
aircraft could spray sulfur-based compounds into the high atmosphere to 
reflect sunlight back into space. The effect would be similar to what clouds 
from volcanic eruptions have done over history. (He also had proposed the 
idea of plastic sheeting for the Sahara.) 

India and China are already eligible under Kyoto's Clean 
Development Mechanism (CDM) to be paid for projects that qualify as 
carbon offsets. Prices for CDM offsets for CH2now run $25 per ton, 
Rosenfeld says. Putting cool-roof standards into building codes could mean 
CDM payments of $250 for every 1,000 square feet of white roof area 
(“The Christian Science Monitor”).  
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6. Ecofriendly clothing care 

Heat up that iron: a guide to ecofriendly clothing care 
Greener options can be as simple as washing in cold water. 
Even if a person's closet doesn't contain a single item made of 

organic or recycled fabric, she can still help the environment – without 
heading to the store. That's because more energy goes into caring for and 
cleaning a garment than making it. 

In fact, about 60 percent of the energy use associated with a piece 
of clothing comes from cleaning it, according to a 2006 University of 
Cambridge Institute for Manufacturing study. 

Greener options can be as simple as switching to an 
environmentally friendly detergent, washing in cold water (which can save 
you $65 a year and cut your washer's energy use by 75 percent), and 
skipping the fabric-softener sheets. Spending extra time on the laundry 
means greater energy savings and, often, cost savings as well. 

Air-drying is the cheapest and most environmentally friendly way 
to dry clothes. It's not effort-free, and clotheslines may not be an option if 
you live in an apartment or a neighborhood where they're against regu-
lations. But there are ways to work around that. 

For example, people uses a drying rack for their clothes. 
Their garments that are labeled dry clean-only. However, the Los 

Angeles mother of three isn't up for long sessions with her iron, so she says 
she buys only things that will look good coming off the drying rack. 

If your budget has room for a new appliance, a dryer with an 
automatic sensor can cut energy costs significantly, ultimately paying for 
itself. It's a great way for consumers to save energy without even trying. 

Because front-loading washers spin so much faster than top loaders 
(allowing them to use less water), those owners will be spending more time 
with an iron, smoothing out the creases in natural fibers that set in during 
the wash. On the other hand, "with a top loader and polyester, the wrinkles 
are literally going to fall out of clothes. But for those living in areas where 
conserving water is a big concern a front-loading washer is absolutely the 
best choice (Yvonne Zipp, “Christian Science Monitor”). 

 
 
 



 38 

7. Think you can recycle? 
Meet the villagers of Kamikatsu, Japan, who sort their trash 34 ways 

It was not that long ago that life in Kamikatsu revolved around the 
state of the rice crop and the number of tourists arriving to soak in the 
waters of the local hot spring. Now the tiny village, in the densely wooded 
mountains of Shikoku island in south-west Japan, has a new obsession: 
rubbish. 

Since 2003 Kamikatsu's 2,000 residents have been part of a so far 
unheralded ecological experiment that, if successful, could force bin men 
across the country to look for new jobs. 

Urban Japanese householders, who balk at having to divide rubbish 
into flammable and inflammable items, bottles and cans, should consider 
their counterparts in Kamikatsu. 

Here, household waste must be separated into no fewer than 34 
categories before being taken to a recycling centre where volunteers 
administer firm, but polite, reprimands to anyone who forgets to remove the 
lid from a plastic bottle or rinse an empty beer can. 

At stake is Kamikatsu's quest to end its dependence on incineration 
and landfill by 2020 and claim the title of Japan's first zero-waste 
community. 

An hour's drive from the nearest city and 600km from Tokyo, the vil-
lage was forced to change the way it managed its waste in 2000, when new 
regulations on dioxin emissions forced it to shut down its two incinerators. 

"We were no longer able to burn our rubbish, so we thought the best 
policy was not to produce any in the first place," said Sonoe Fujii of the 
village's Zero Waste Academy, a nonprofit organisation that oversees the 
scheme. 

Despite initial opposition, the zero-waste declaration, passed by the 
village assembly in 2003, has spawned an unlikely army of ecowarriors. 

When Kikue Nii is not tending her allotment or catching fish from 
the river at the bottom of her garden, she is up to her elbows in garbage. 

"At first it was very hard work," said the 65-year-old, as she emptied 
another bowl of vegetable peelings into the electric garbage disposal unit 
next to her back door. In the corner of her garden, more kitchen waste sat in 
a conventional composter. 
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"I was working when the scheme started and found myself spending 
my lunch break dealing with our rubbish," she said. "It took ages to sort 
everything into different types. But it comes naturally now." 

However, she draws the line at her husband's empty beer cans: "They 
are his responsibility," she said. 

That Nii and her neighbours struggled in the early days of the zero-
waste campaign is understandable, given the daunting myriad of rules. 

Glass bottles must be relieved of their caps and sorted by colour. 
Plastic bottles for soy sauce and cooking oil must be kept separate from Pet 
(polyethylene teraphthalate) bottles that once contained mineral water. 

All bottles, cans and even plastic food wrappers must be washed; 
newspapers and magazines have to be piled into neat bundles tied with a 
twine made from recycled rnilk cartons. 

Any waste that is not composted is taken to the village's zero-waste 
centre. Early one morning a trickle of cars turned into a deluge as residents 
arrived to drop off their rubbish on the way to work. The site can accom-
modate a dizzying array of items, from bottles, cans and newspapers to 
crockery, batteries, nappies, cigarette lighters, ballpoint pens and an 
improbably large number of broken mirrors. 

Anything in good enough condition to be reused ends up at the Kuru 
Kuru recycling store, where residents are free to drop off or take home free 
of charge whatever they like, mostly clothes, crockery and ornaments. 

All but a few categories of rubbish are recycled. Wooden chopsticks 
are pulped and made into paper, and cooking oil reappears in fertiliser. 

But for other items, such as shoes, futons and carpets, the only option 
remains incineration. Glass and ceramic ware and lightbulbs are buried in 
landfills, while batteries have to be shipped to a recycling plant on the 
northern island of Hokkaido. 

Critics point out that some of the composters use electricity and that 
most residents of Kamikatsu, spread out over an area that ranges from 100 
metres to 800 metres above sea level, have no choice but to take their 
rubbish to the zero-waste centre by car. 

"We're still some way from reaching our zero-waste goal, but the 
difference is amazing compared with a few years ago," said Yasuo Goto, a 
75-year-old retired farmer who works part-time as a caretaker at the centre. 

His optimism is supported by data showing that Kamikatsu's 
recycling rate has soared from 55% a decade ago to about 80% today. 
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"I can't say with absolute confidence that we will reach the target, but 
we're doing our best to make it happen," said Fujii. To stand any chance of 
reaching its 2020 goal the greenest citizens still have a public relations 
battle to win. 

A recent poll showed that 40% of residents were still unhappy 
about at least one aspect of the zero-waste policy. "We still have opponents, 
particularly because almost everything has to be washed," Fujii said. "All 
we can do is talk to the doubters and explain why what they're doing is so 
important. I think consciousness is growing that this is a good thing; that 
it's not just the right thing to do, but the only thing to do" (Justin McCurry, 
“The Guardian”). 

Climate Change 
Reasons Consequences Measures 

   

 
2. Using the following tables try to show reason – result and comparison 
relationships in the above information. 

A causes B by making B happen 

Why 
because of this 

What 
that happened 

cause sth, cause sb problems 
make sb/sm do sth 
give rise to 
bring about 
result in 
lead to 

have an effect on 
take effect 
be a result of 
result from 
arise from 
come out of 

because of             -ing 
due to                    -ing       (gerund) 
as a result of          -ing 
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because 
as                           (for subordinate clauses of reason) 
since 
so 
thus (formal) 
hence (formal)       (at the beginning of the sentence) 
therefore 
that's why 
 

Comparison 
Adjectives Adverbs Clauses of 

comparison 
Conjuncti

ves 
Degrees of comparison: 
Regular: 
er/more (than) est/rnost 
Irregular: 
good-better-best 
bad-worse-worst 
little-less-least 
far-farther-farthest 
 
further-furthest 

Degrees of comparison; 
 
Reqular:  
- er/more  
- est/itiost 
Irregular:  
well-better-best  
bad ly-worse -worst 
many/much-more-most 
 
adverbs of degree:  
extremely    very  
enough        quite  
rather          a little  
a bit 

 
...than... 

... as well as 
... 

 
as... as 
so ...as 

 
3. Discuss what “going green” means for you. 
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JHA>1E IV 
Research Discussion Basis in Use 

 
The following lists of necessary words can help you present your 

research and summarize the main points. 
 

1. What does your research deal with? 
  What is the general field of your research?  
 
Ecology is  the branch of 

is the study of  
deals with  
involves  
concerns  
refers to  science 

that deals with the relation ships 
living things have to each other 
and to their environment. 

Economics is  the study of how goods and services get 
produced and how they are 
distributed. By goods and services, 
economists mean everything that 
can be bought and sold. By 
producer, they mean the 
processing and making of goods 
and services. By distributed, they 
mean the way goods and services 
are divided among people. 

Electronics is  the branch of 
science and 
engineering 

closely related to the science of 
electricity making possible such 
modern wonders as television, 
radio, radar, computers, robotics. 

Electrical 
engineering 

deals with 
 

the development, production and 
testing of Electrical and electronic 
devices and equipment. 

Environmental 
engineering 

concerns efforts to prevent and control air, 
water, soil and noise pollution. 

Materials 
engineering 

deals with  the structure, properties, 
production and uses of various 
materials. 
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Marine 
engineering 

concerns the design; construction and repair 
of ships and subenaries. 

Computer 
engineering  

involves the design, development and 
improvement of computers, 
storage and printout units and 
computer information networks. 

 
2. What are the aims and tasks of your research? 

to study 
to analyze 
to explain 
to predict 
to interpret (data) 
to draw (conclusions) 
to obtain 
to work out 
to develop 
to collect and process  
to define 
to classify 
to categorize 
to solve 
to reveal 
to prove 
to find out 
to consider 
to determine 
to establish 

The main aim of my 
research is 

to compare 
to describe 
to outline 
to clarify 
to demonstrate 
to illustrate 
to show 

 
 
 
 
 
 
 
 
 
 
 
 
the nature of … 
the causes of … 
the role of … 
the action of … 
the results on … 
the behavior of … 
the dependences 
the relationships 
some details 
some facts 
the assumption 
the hypothesis 
the advantages 
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to estimate 
to calculate 
to compute 
to measure 
to examine 
to check 
to test 
to verify 

to evaluate 
to judge 
to criticize 
to justify 

 

to plan (procedures) 
to carry out 
to arrange  
to note (changes) 

 

 
What is the aim of the following research? 
The aim of “Robotics and Automated Manufacturing” by R.C.Dorf 

is to consider the fundamental concepts and applications of robotics and 
computer-aided manufacturing systems that may be effectively used in 
work places. This book first considers the problems of productivity and 
automation. It then reviews the history, development and classification of 
robots, their mechanical and electrical components, sensors and vision 
systems. 

What are the aims and tasks of new coating techniques? 
Flame and plasma coating of metallic and ceramic film as a 

protection against corrosion and abrasion is a new reliable and economic 
coating technique. 

For example, a valve ring with a diameter of about 340 mm is made 
of titanium alloy with a tungsten-cobalt abrasion protection coating applied 
to the inner and outer surface by plasma coating. To avoid stresses in the 
metal ceramic coating, the valve ring is heated on the inner side during the 
spraying and cooled during the final spray of the outer side. The surface is 
completed by abrasive methods. A new development in the thermic 
spraying field is demonstrated by vacuum plasma coating. Thanks to 
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increased particle velocity and a gas-free atmosphere, comparatively dense, 
oxide-free and closely adhering coatings can be produced. 

The chemical deposition from the gas phase is often used to 
produce abrasion- and corrosion-resistant coatings. 
 
3. Is the research you are doing very important? Why? 

What problems are fundamental for your research? 
Are they complicated? 
What problems do you consider promising? 
 

The research 
The problem 
The study 
The investigation 

is rather 
very 
highly 

necessary 
urgent 
significant 
important 
specific 
interesting 
attractive 
complicated 
difficult 
promising 
useful 
fruitful 
up-to-date 
(updated) 
topical 

because is 
enables 
 
 
 
 
 
may provide 
a valuable 
information  
(on, for) 
may provide 
a possible 
key to 
may 
contribute to 
may throw 
the light on 
may help to 
understand 
the 
mechanism 
of 
calls for 
(demands) 
further 
research 
requires 
much effort 

to increase 
(to raise) 
to reduce 
to modify 
to improve 
to change 
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4. What does the preliminary research show? 
Up to 
now 
there 
has 
been 

little 
lack of 
not 
enough 

reliable 
satisfactory 
accurate 
sufficient 
reliable 

information 
data 
arguments 
proofs 
evidence 

on … 
the 
subject 
the 
problem 

because it 
mainly 

deals 
with 
concer
ns 
relates 
to 

but 
not 
to 
… 

 
Previous 
Recent 
Preliminary 

research 
data 

was 
seems 

unsatisfactory 
insufficient 
unreliable 
inaccurate 
incomplete 
fragmentary 

 
5. What do you want further research for? 
We want 

need 
more  
further 

reliable 
accurate 
complete 
detailed 

data 
informatio
n 
methods 

to prove 
to determine 
to develop 
to improve 
to modify 
to intensify 
to increase 
to decrease 
to reduce 

the 
parameters 
of … 
the design 
of … 
the 
operating 
characteris
tics of … 
the 
efficiency 
of … 
the 
consumpti
on of … 

 
Some further 
Much further 
More reliable 

information is required to identify … 
to evaluate … 
to establish … 

The information 
Some of our information 
Much of the information  
Much of the information 

comes from experiments on … 
has come from recent studies of … 
is obtained from recent studies in the field 
of … 
obtained has been provided by … 
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Read the text and explain what further information you might need. 
The idea of building a car that is fast and stylish is a powerful 

attraction. Warren Mosler is a lifelong racing fan, he started driving stock 
cars in 1983. In 1985 he set up a car centre in Riviera Beach, Fla., and 
began developing a new super sports car under the aegis of a firm called 
Consulier Industries. Like others before him, Mosler had long envisioned 
crafting the automotive ideal. “I always believed it was possible to 
manufacture a car so light it could easily outperform the industry’s 
production super sports cars”. And now he has unveiled his new Consulier 
GTP. A limited-production two-seater, the Consulier features a streamlined 
design that some people find attractive and others don’t. The car’s body is 
certainly unusual: it has no metal. It is made entirely of lightweight 
composite materials. The Consulier weighs under 2,000 pounds, much less 
than other supper sports cars. Because it is so light, drivers can “decelerate 
in it much faster than in similar cars” and thus make turns more quickly. 
The car also features a “scooped” front nose and an air foil on the back – 
both designed to improve handling.  

 
6. What methods do you use in your research? 
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satisfactory 
conventional 
suitable 
adequate 
accurate 
precise 
effective (efficient) 
reliable 
sufficient 
simple 
complete 
detailed 
routine and conventional 
old, though still in use 
modified, greatly improved 
no longer used, unsuitable 
new (newly elaborated) 
promising 
up-to-date (updated) 

 
 
 
 
 
 
 
 
 
 
 
The method 

 
 
 
 
 
 
 
 
 
 
is (not) 
are (not) 
seem to be 
appeared to be 

useful 
quite adequate (in terms of) 
most efficient 
valid 
practicable 
precise 
tedious but 
reliable 

 

 
It should be further 

improved 
corrected 
modified 

 
At present 
the 
method  
of … 

is commonly 
widely 
often 
hardly 
rarely 

used 
best 
suited for 
used for 
used in studies 

in the studies of … 
in research 
for the determination of … 
in our country 
all over the world 
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seldom 
never 

of  
in laboratory conditions 

 
Explain the following characteristics of the methods of research. 

1. Observation -gZ[ex^Zlv 
- h[jZsZlv \gbfZgb_ 
- aZf_lblv 
- h[gZjm`blv 

- observe, watch 
 
 
- discover, find out 

2. Hypothesis -ij_^iheZ]Zlv� qlh 
- k^_eZlv \u\h^ 
- jZkkm`^Zlv 
- bkoh^blv ba
ij_^iheh`_gby 

- assume, suppose 
- make a conclusion that 
- conclude 
- make an assumption 

3. Experiment -ijh\_klb wdki_jbf_gl 
- ijh\_jblv ij_^iheh`_gb_ 
- m[_^blvky gZ hiul_ �\

ijZ\bevghklb  
ij_^iheh`_gby� 
- bkke_^h\Zlv 
- bamqblv 
- kjZ\gblv 
- baf_jblv 
- \uqbkeblv 
- hij_^_eblv 
- ij_g_[j_qv 

- make an experiment 
- verify 
 
- study 
- analyze 
- compare 
- measure 
- calculate 
- determine 
- neglect 

4. Theory -hldjulv 
- mklZgh\blv �k\yav�

aZ\bkbfhklv� 
- ^hdZaZlv 
- kha^Zlv l_hjbx 
- jZajZ[hlZlv 
- j_rblv ijh[e_fm 
- \\_klb ihgylb_ 
- hibkZlv 
- gZa\Zlv 

- discover 
- create 
- prove 
 
- work out, develop 
- solve a problem 
 
- describe 
 

5. Application -ijbf_gylv �]^_� ^ey q_]h�  
^ey ijhba\h^kl\Z�

ihemq_gby� \ dZq_kl\_ 

- use 
 
- apply 
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- bkihevah\Zlv �dZd� qlh�

kujvz� bkoh^gh_� bklhqgbd 
- kem`blv q_f 
- b^lb gZ qlh 
- ba]hlZ\eb\Zlv qlh 
- ^Zlv \hafh`ghklv 
- ihlj_[eylv 

- serve as 
 
 
 
- share 
- employ 
- utilize 

 
7. How can you interpret (explain) the data obtained, make 

generalized statements about information? 
A histogram 
A vertical axis 
A horizontal axis 
A graph 
A diagram  
A pie chart 

shows 
shows  
compares  
shows  
shows 
gives information about 

the percentage of …  
the percentage of … .  
… . 
the manner of …  
one way to measure 
… . 

 
As can be  seen from 

 in 
the chart 
t he diagram 

According to        the table 
As is shows       in the graph 

the figures 
It can be seen    from the statistics 

                      
 
 
 
 
 

There was a  

minimal 
slight 
small 
slow 
gradual 
steady 
marked 
large 
dramatic 
steep 
sharp 

 
 
rise 
increase 
fluctuation 
decrease 
decline …  
reduction 
fall 
drop 
 

 
 
 
 
 
in relation to … 
compared with … 
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rapid 
sudden 

 
1. Study the useful vocabulary to interpret data in graphs:  

 
a trend involves a direction: 
a curve involves a shape and position: 
 
 
 

 
 
Spider Map is used to describe a central idea: a thing, process, 

concept, or proposition with support. Key frame questions: What is the 
central idea? What are its attributes? What are its functions? 

 

 
 
Flow chart is used to describe the stages of something; the steps in 

a linear procedure; a sequence of events; or the goals, actions, and 
outcomes of a historical figure or character in a novel. Key frame 
questions: What is the object, procedure, or initiating event? What are the 
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stages or steps? How do they lead to one another? What is the final 
outcome? 

 
Initiating Event 

Event 1 
 
 

Event 2 
 
 

Final Outcome 
Event 3 

 
Continuum/Scale is used for time lines showing historical events 

or ages, degrees of something, shades of meaning, or ratings scales. Key 
frame questions: What is being scaled? What are the end points? 

 
Low      High 

 
Compare/Contrast Matrix  is used to show similarities and 

differences between two things (people, places, events, ideas, etc.). Key 
frame questions: What things are being compared? How are they similar? 
How are they different? 

 
Name 1                          Name 2  

Attribute 1   
Attribute 2   
Attribute 3   
 

Problem/Solution Outline is used to represent a problem, 
attempted solutions, and results. Key frame questions: What was the 
problem? Who had the problem? Why was it a problem? What attempts 
were made to solve the problem? Did those attempts succeed? 
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 Who 
Problem 

 
What 
Why 

Solution 
 

Attempted 
Solutions 
1. 
2. 

 
Results 
1. 
2. 

 End Result 
 

Network Tree is used to show causal information, a hierarchy, or 
branching procedures. Key frame questions: What is the super ordinate 
category? What are the subordinate categories? How are they related? How 
many levels are there? 

 
 

2. Interpret the data in the following graphs. 
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Growth in deepwater wells. 

 
The amount of produced water from the 

subsea separation-station injected in percent of the 
total water handled through the Troll C topside and subsea. 

 
3. Using the following, interpret the data of your own. 
8. What experiments are you planning to carry out? 
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We carry out 
make 
conduct 

the series of 
experiments 

to show 
to examine 
to test 
to obtain 
to measure 
to determine 
to reveal 
to correct 
to predict 
to accumulate 

reliable 
optimal 
necessary 
new 

hypothesis 
data correlation 
parameters 
components 
facts 
changes 
information 
 

 
were unsuccessful … 
showed 

The first experiments 
The preliminary experiments helped to clear up … 

contributed to better understanding 
of the problem 

 
initial, early, previous, preliminary, precise, 
thorough, specific, promising, reliable, successful 

It is 
a 

discouraging, unreliable, unsuccessful 
experiment 

 
Further 
experiments  

led 
enabled 

us to the conclusion that … 

 
What does the experimental set up consist of? 

My research needs sophisticated 
complex 
complicated 
updated 
specific 

experimental installation 

The experimental set up consists of  
contains 

 

 
To accumulate all the necessary data, 
we use 

registers metres 
oscilloscopes 

To make necessary measurements, we 
use 

precise instruments 
various devices 
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Then we process 
classify 

the results 
the data obtained 

 
sufficient 
convincing 
reliable 
complete 
amazing 
striking 
encouraging 

They seem/are 

insufficient 
fragmentary 
discouraging 
ambiguous 

 
A modem research laboratory is an important part of any scientific 

centre. Their researchers make their experiments and collect necessary data. 
New research often requires sophisticated experimental installations 
(internal combustion engines, power turbines) and up-to-date experimental 
facilities for accumulation data for the advancement of science (metres, 
registers, oscilloscopes, etc.). As a rule, a researcher plans his experiments 
to test his hypothesis. At present research in all fields depends on computer 
handling very large amount of data obtained from various experiments. A 
lab chief tries to equip a lab with reliable modern devices, organizes 
research groups, re-equips a lab with up-to-date machines and devices, 
staffs them with more research workers and engineers, improves the 
working conditions of the staff, gets funds, improves research activities. 
Lab assistants and technicians keep lab equipment in good order, repair 
metres, check and adjust devices, clean instruments and apparatuses, adjust 
them, assemble new devices. If you want reliable information on the 
subject, if you want to verify your results, you learn the methods for your 
experiment, make all the necessary preparations, make all measurements, 
process the results. If the method (approach) is suitable, if the experiment is 
well-designed, the data are in fall conformity with the theory. Then you are 
satisfied with your results 
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9. What results have you obtained? 
the 
results 

obtained are of some theoretical and 
practical importance 
of some interest 
of importance 

are compatible with 
agree with 
are fully consistent 
with 
are in line with 
are in good 
agreement with 

the assumption 
predictions 

contradict  
confirm  

many advantages 

I think 

the data 

have 
some positive features 

shortcomings 
faults 

 
10. What are the prospects of your research? 
As a result of my research I’d like 

I am planning 
to show … 
to prove … 

 
By the year 1990, there may be over 100,000 robots installed in the 

US. The form, design end technology of these robots will improve as time 
progresses. It will be made possible to use robots in hundreds of thousands 
of applications as a number of technical problems are overcome. 

The first technical need is the improvement of the accuracy of 
positioning the robot. Through better calibration procedures and improved 
mechanical systems, the arbitrary accuracy of the system will be improved. 

Another area needing improvement is the dynamic performance of 
robots. In many assembly tasks, present-day robots are too slow and clumsy 
to effectively work in cooperation with human labor. Much also remains to 
be done in the design of grippers. Sensors of many different kinds also need 
to be developed. Robots must become able to see, feel and sense the 
position of objects in a number of different ways. In addition, control 
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systems are needed which can process sensory data from a large number of 
sensors simultaneously. 

In the coming decade we can look for systems with improved 
reliability, lighter weight, lower cost and more extended sensor capabilities. 
 
11. What are the spheres of its application? 

It must be 
can be 

applied 
used 
employed 
utilized 

for intensifying … 
protecting … 
increasing … 
reducing … 

 
One of the major potentialities of robotic devices is performing 

tasks in environments in which humans cannot operate safely or efficiently. 
One such environment is under water where robots can be used for 
construction and repair of structures, retrieving lost objects, gathering 
underwater mining and drilling equipment. Undersea functioning will 
require on-board computer processing for sensing and mobility far greater 
than is currently available. Underwater robots could be weightless with 
their buoyancy controlled by filling or emptying air chambers. They could 
be maneuvered by propelling or by jets of water; even walking underwater 
could easily be accomplished by a two-legged robot. 
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JHA>1E V 
Writing research basics in use 

 
Investigation – the process intended to explain or find the truth about 

something such as a situation, problem. 
Research – serious study of a subject that is intended to discover new 

facts or test new ideas. 
Exploration – examination or discussion of something carefully in 

order to find out more about it. 
1. Study the following: 
 
Basic framework for a research report 
1. Title. 
2. Introduction 
 2.1. Outline (abstract) of the research. 
 2.2. Statement of the problem (aims, tasks, importance) 
3. Main body 

3.1. Historical background (review of the literature) 
3.2. Design of the investigation (plan) 
3.3. Methods and procedures (experiment, measurement, 

techniques used, methods) 
3.4. Results 

4. Conclusion 
4.1. Recommendations and suggestions for further research 

(discussion and conclusions) 
4.2. Summary of conclusions 

5. Extras 
5.1. List of contents 
5.2. List of figures/tables 
5.3. Acknowledgements 
5.4. Bibliography 
5.5. Appendices 
 
 
Acknowledgements 
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STRUCTURE OF A RESEARCH REPORT 
A typical research report introduces the subject and presents a 

problem that needs to be addressed, describes a hypothesis for solving the 
problem, describes an experiment for testing the hypothesis, describes the 
results, and describes the implications of the results. Most research reports 
can thus be divided into four sections: introduction, materials and methods, 
results, and discussion (known as the IMRD format). The report is usually 
preceded by an abstract and followed by acknowledgments (when 
appropriate), references, and appendixes (if necessary). 

INTRODUCTION 
The introduction of a research report serves as a transition between 

a general subject area and the particular research of the report. It often 
presents the motivation for the study by describing an existing situation in 
relation to the problem, need, or inadequacy that must be addressed. It then 
presents a hypothesis for the resolution of the problem. Look at the 
following examples. 

MATERIAL AND METHODS 
The materials and methods section of a research report describes 

what materials were used in the study and how the data were collected. The 
methods section is usually presented in chronological order. 

If the precise nature of the materials and methods is especially 
important, they are sometimes listed with separate subheadings, as shown 
in the following example. 

DISCUSSION 
The discussion section is concerned with the significance of the 

results Some common approaches are to discuss 1) the hypothesis in terms 
of the results, 2) the experimental design, 3) possible sources of error, 4) 
the results of other researchers, and/or 5) possible scientific explanations of 
the results This is often followed by a description of the limitations of the 
study and suggestions for further research 
 
2. Which explanation is appropriate for each section: 
1 Definitions …is a science about (study of… that 

deals with) (approach, method) 
the goals (objectives) of the science 
are… 

2 Structure 

to be divided into 
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temporary, permanent, eventual, 
periodic, successive 

3 Historical background 
(period, duration, interval, 
origin, source) to originate, to form, to develop, to set 

up, to found, to raise (bring up) a 
hypothesis, to cause, to outline 
modern, up-to-date, contemporary, 
obsolete, preceding, outdated 

4 State-of-art 

to become, to mark, to achieve, to 
widen, to deepen 

5 Methods (mode, operation, 
system, procedure) 

to use, to apply, to work out, to 
develop 

6 Relation to other sciences to be related to, applied, relationship, 
dependence  
important, significant, leading, 
breakthrough 

7 Importance 

to play an important role in…,  
to occupy an important place in…. 

8 Organization (grouping 
together, classification, 
differentiation) 

to head, to lead, to found, to publish 

 
a) the presentation in a logical order of information and data upon which a 
decision can be made to accept or reject the hypothesis; 
b) a compilation of important data and explanatory material (outside the 
main body); 
c) the sections in sequence; 
d) a survey of selective and relevant reading; 
e) the presentation of principles, relationships, correlations and 
generalizations, the interpretation of results, deductions, recommendations; 
f) an accurate listing in strict alphabetical order of all the sources; 
g) a concise summary, overview of the whole report; 
h) thanking all those involved (friends, supervisors, sponsors, colleagues); 
i) detailed descriptions and discussion of the hypothesis and the theoretical 
structure in which they will be tested and examined, the methods used; 
j) a concise account of the main findings; 
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k) a statement and discussion of the hypothesis and the theoretical structure 
in which they will be tested and examined, the methods used; 
l) the sequence of charts and diagrams; 
m) a clear declaration of proposals and hypothesis. 
 
3. Put down the definition of the sciences you major in the key terms you 
use for your research. 
 
4. Fill in the chart describing a phenomenon you deal with: pressure, 
electricity, gravitation, heat and mass transfer. 
1 essence  
2 sources  
3 characteristics/properties  
4 classification  
5 importance (application, impact)  
6 prospects for further research  
 
5. Fill in the chart (describing a process: preparation, production, 
manufacture, control, regulation, prevention, compensation). 
1 topicality  
2 essence  
3 causes/factors  
4 problem – solution  
5 prospects for further 

research 
 

 
6. Fill in the chart (describing an experiment: tools, instruments, devices, 
machines, apparatuses, meters, mechanisms; to carry out, to demonstrate, 
to detect, to represent, to measure, to reveal) 
1 object  
2 purpose  
3 methods  of measurement  
4 equipment  
5 measurement results  
6 coordination, agreement with 

theoretical predictions 
 

7 conclusions  



 63

 
7. Describe objects you deal with during your research: 
1 &RPSRVLWLRQ �kdeZ^� - consists of 

- constitute (%) 
- be made up 
- contain 
- incorporate 

2 State/condition (klZg) - change (from the initial to the final 
state) 
- pass (from one state to another) 

3 Properties 
(\eZklb\hkl�) 

- be have the property 
- be characterized 
- be distinguished by 

4 Change: properties; 
states; characteristics 
(af�gb \eZklb\hkl_c 
klZg�\) 

- be modified 
- be changed  
- vary from...to 
- be transformed 
- become 
- increase 
- decrease 

5 Relationship (a\’yadb, 
\aZ}fh\�^ghkbgb)  

- depend on 
- be connected with 
- influence, have an effect, impact (on) 
- more 
- less 
- change in A with B 
- correspond to 
- connect (be connected) 
- establish (the connection with) 

6 Form/shape (nhjfZ)  - be shaped as, be in form (shape), take 
the form of 
- form 
- conform to 
- make the shape of 
- hold its shape 

7 Materials�aZkh[b�
\eZklb\hkl��

- be made of 
- be made from 

Surface: 
smooth, 
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oZjZdl_jbklbdb� - be manufactured 
- grade, classify 
- use, apply 

grounded, 
chrome-
coated, 
painted; 
front, 
rear, top, 
bottom, 
right, left 

8 Arrangement/ location 
(jhaf�s_ggy, 
jhaih^�e_ggy) 

- arrange 
- dispose 
- place 
- arrange according to 
- some order 
- arrange in 
- be lined up with 
- be arranged 
- be placed 
- be positioned 

9 Connection / joining - joint 
- connect 
- fasten 
- secure 

10 Size/ dimensions 
(]Z[Zjblb) 

- breadth 
- height 
- thickness 
- mass 
- weight 

 
8. Connectives are very important for making the text logical and clear. 
Enumeration 
prior to previously  
firstly, first of all, at first, to begin with,  
in the beginning 

 

first and foremost  
secondary, thirdly   
then, next, further  
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afterwards, moreover  
finally, lastly, in the end  
last but not least  
in conclusion, to conclude, to sum up, 
in brief, thus 

 

 
In the air conditioner 

Firstly, when cooling, warm room air is drawn across the indoor 
coil (evaporator) where heat is transferred to the refrigerant passing through 
the coil. 

Secondly, this heat is then transferred via the refrigerant to the 
outdoor coil (condenser) where it is dissipated to the atmosphere. 

Thirdly as the room air, which is being cooled, passes across the 
indoor coil, moisture may also be removed from it and drained to an outlet 
outdoors. This moisture condenses on the indoor coil in the same way as 
moisture in your breath when you breathe on a cold window. 

First and foremost is the fact that as well as heat being extracted 
from the air in the area to be cooled and transferred outside, the indoor air 
is also dehumidified. This improves comfort conditions in hot, sticky 
weather. 

The operation of most air conditioners is controlled by a thermostat 
which is either built into the air conditioner or independently mounted. The 
thermostat is adjustable so that once you set it to your desired temperature 
it automatically maintains it. And last but not least in domestic air 
conditioners the compressor is switched on by the thermostat, only as long 
as necessary to maintain the room temperature thus ensuring the lowest 
operating coast. 
 
Addition 
in addition to 
as previously mentioned 

 

in particular 
especially 
equally 
likewise 
correspondingly 
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similarly 
besides 
except 

 

also 
again 

 

above all 
moreover 

 

 
Ship dehumidifying 

The engine room includes associated spaces – control room, 
steering gear room, workshop and spare parts store, also needs protection. 
In addition, here is to be found various devices sensitive to humidity such 
as electric motors, regulation equipment, etc. 

As previously mentioned, the dehumidification is arranged in a 
closed system with distribution of the dry air to the various departments of 
the engine room via a provisional duct system. The process air (return air) 
is obtained through free suction at the dehumidifier. For reactivation, use is 
made of external air conducted via a duct to the dehumidifier. The wet air 
from the dehumidifier is discharged into the open. 

Especially important is dimensioning. As a standard value for 
dimensioning an adequate dry air flow can be determined at 0.1–0.2 air 
changes/h calculated in terms of the volume of the engine room. If it is 
acceptable that the humidity is not under control at certain times 0.05 air 
changes/h can be used for dimensioning. In such a case the control room 
should be supplied with a separate dehumidifier. 

Besides engine room spaces, accomodation is also dehumidified. 
By dehumidifying cabins and public rooms the furnishing are protected 
against damage by moisture. Woodwork and textiles are preserved intact is 
the humidity can be limited to 50% RH, i.e. the same value which prevents 
corrosion attacks on steel details. 

For the distribution of dry air use is made of the existing central 
unit for the air conditioning plant operating with 100% return air, and with 
the fan running at reduced speed. 

Since the central unit deals with a comparatively large air flow only 
a part of the recirculated air is dehumidified. The dry air is conducted via a 
duct to the suction side of the central unit. The intake for reactivation air on 
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the dehumidifier as well as the outlet for wet air are linked by ducts to the 
open. 

The dehumidifier is set for a dry air flow corresponding to 0.2–0.3 
air changes/h calculated in terms of the total volume of the spaces served. 

Moreover wheel house, radio cabin and radar cabin are also 
dehumidified. These cabins are normally linked to the air conditioning 
system and are thus included in the spaces dehumidified via a central unit 
in accordance with the above. In other cases cabin separate 
dehumidification must be provided – closed system – to protect the 
sensitive electronic equipment. 
 
Contrast 
but 
however 
contrary to 
on the contrary 
on the one hand … on the other hand 
otherwise 

 

nevertheless 
although 
even is/even though 
in spite of despite that 
not with standing 

 

in any case 
at any rate 

 

 
Dehumidification systems within shipbuilding industry 

In spite of the fact that ships are in water, water is a great problem. 
Munters Company deals with the problem of condensation. When a ship 
sweats, moisture condenses on its interior surfaces. Hulls rust, paint 
blisters, wiring and electronic circuits malfunction. Cans rust, produce rots 
and mildews, cartons get soggy and labels get stained. Liquid cargo 
becomes contaminated. Sandblasting and painting must be rescheduled or 
redone. The result is millions of dollars lost every year. And even more 
revenue is lost while ships sit idle for unnecessary repairs. 

However condensation is a problem that can be solved, Munters 
has the solution. Condensation is prevented when the dew point 
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temperature in the hold or tank is kept lower than that of the ship’s 
structure and cargo temperature. In any case, a Munters dehumidifier will 
maintain a required dew point level, regardless of outside weather 
conditions or extreme temperature changes. All Munters dehumidifiers are 
designed on the principle, which uses a slowly revolving wheel, 
impregnated with desiccant, to draw moisture from air. As air moves 
through the wheel, it is dried and returned at a safe dew point level. 

Although the dehumidification principle remains the same, each 
type of vessel, tank or container has its own unique and individual 
requirements. Munters offers a complete line of dehumidifiers, and control 
equipment, or systems specifically designed to meet the needs of differing 
situations. 

On the other hand, one of the newest projects that Munters 
participating in is the inert gas system on LNG ships carrying cargo at –
127°C. Munters dehumidifier is an integral part of this system. Dry inert 
gas used to fill LNG tanks prevents the formation of a flammable 
atmosphere and ice build-up inside the LBG tanks. In a nutshell, this is how 
the system works: Gas from an inert gas generator is routed through a gas 
scrubber, which cools it and removes solid particles and acidic components 
from the gas. A Munters dehumidifier then dries the gas, which has become 
saturated in the scrubber.  
 
Result 
so  
therefore  
as a result  
consequently  
because of (this)  
thus  
hence  
for this reason  
 

Dehumidification 
The relative humidity in painting is usually too high and there are 

different ways to lower it. 
Thus a straight method is to decrease the moisture content of the air 

by dehumidification. At anti-corrosive painting, the method of sorption 
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dehumidification is used, involving that a hygroscopic agent absorbs the 
moisture out of the air. For this reason, this method is equally good at all 
temperatures. One usually dehumidifies to a relative humidity of 35-50% 
RH, which is rust-preventing. At dehumidification, some kind of shielding 
to the open is necessary. Because of insufficient hightness it will do with 
awnings or a plastic foil on a bolt arrangement. In closed premises and 
indoors the entire volume is dehumidified. 

The dehumidifier is based on Munters’ sorption rotor. It is divided 
into two zones, a working zone where the rotor absorbs moisture from the 
process air, and a reactivation zone where hot reactivation air absorbs 
moisture from the rotor. The rotor is turning slowly, about 10 r/h. The 
dehumidification and reactivation is continuous. Therefore the dehumidifier 
operates without problems also at temperatures below zero. 
 
9. Put down the summary of your research using the above. 
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Appendix 1 
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Appendix 2 
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Appendix 3 
 

FZl_fZlbqg� agZdb�  
kbf\heb� �o qblZggy lZ agZq_ggy 
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Appendix 4 
 

The Thesaurus of Basic Engineering Notions 
 
Change 
Maximize: multiply (number), add (number), swell (volume), 

expand (area), broaden, widen (width), extend, lengthen (length); 
unite, amplify (energy), rise, heat (temperature), strengthen (force), 

accelerate (speed), improve (quality, performance); 
Minimize: shorten (length), narrow (width), contact (area), 

compress (volume), subtract (number), divide (number); 
worsen (quality, performance), slow, down (speed), weaken 

(force), drop, cool, freeze (temperature), abate (energy), separate. 
 
Matter  
material, substance, element, solid, body, fluid, liquid, property, 

entity, powder, paste, foil, consistency, nature, feature, behaviour; 
physical, chemical, biological, biochemical, gaseous, natural, 

artificial, available, discrete, pure, elastic, impure, granular, granulated, 
mobile, stationary, plastic, aggregate, ductile, consistent, porous, 
perforated, coloured, colourless, transparent, dense; 

contain, consist of, integrate, disintegrate, be composed of. 
 
Measurement 
sum, total, precision, accuracy, approximation, scale, zero, 

magnitude, correction, quantity, amount, unit, ratio, proportion, increase, 
increment, decrease, decrement, nothing, rate, convention, symbol, 
standard, constant, variable, consistency, inconsistency, reading, result, 
determination, range; 

correct, standardize, normalize, measure, record, determine, 
tabulate, verify; 

total, entire, partial, complete, precise, accurate, exact, correct, 
approximate, acceptable, fine, coarse, imprecise, inaccurate, inexact, 
quantitative, specific, critical, negligible, positive, negative, uniform, 
consistent, regular, irregular, steady, average, arbitrary, excessive, ample, 
adequate, inadequate, deficient, insufficient, scarce, rare. 
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Movement 
motion, stationary, mobile, motionless, divergent, convergent; 
impel, propel, activate, turn, conduct, transmit, shift, remove, 

replace, displace, substitute, exchange, actuate, travel, move, deviate, 
diverge, incline, decline, deviate, deflect, divert, reflect, transfer, transport, 
carry, flow. 

 
Process 
operation, method, procedure, routine, preparation, production, 

behaviour, mode, way, manner, action, function, accessory, application, 
association, condition, factor, feedback, effect, consequence, requirement; 

derive, operate, provide, manufacture, prepare, produce, form, 
maintain, control, regulate, compensate, act as, apply, obtain, attract, repel, 
use, expend, consume, exploit; 

operative, operational, complex, complicated, intricate, 
straightforward, available. 

 
Relationships 
contrast, reference, conformity, accordance, agreement, identity, 

classification, category, class, specimen; 
relate, depend on/upon, correspond, conform, compare, contrast, 

match, classify, sample, represent; 
relative, reciprocal, mutual, proportional, directly proportional, 

inversely proportional, different, distinct, dissimilar, contrasting, similar, 
identical, appropriate. 

 
Shape 
form, deformation, distortion, deformability, arrangement, 

structure, system, pattern, hierarchy, network, mesh, defect, flaw, fault, 
deficiency, disorder, tube, pipe, duct, channel, groove, edge; 

distort, deform, restore; 
initial, final, intermediate, ultimate, deformed, distorted, perfect, 

ideal, imperfect, non-ideal, concentric, rectangular, triangular, trapesoidal, 
circular, annular, cylindrical, tubular. 
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Space 
place, position, point, boundary, limit, extent, path, range, course, 

spread, scope, surface, area, region, zone, volume, plot, track, location, 
dislocation, surroundings, environment, isolation, site; 

extensive, voluminous, spatial, regular, marginal, isolated, single, 
sole, solitary, unique, adjacent, interconnected; 

junction, joint, bond, combination, cluster, bunch, clump, blend. 
Structure/Constitution 
whole, part, portion, detail, component, ingredient, constituent, 

member, item, aggregate, content, essential, integral; separate, include, 
comprise; continuous, discontinuous, inclusive, exclusive. 

 
Time 
period, duration, interval, event, occasion, age, lifespan, epoch, era, 

origin, source; 
interrupt, elapse, repeat; 
latent, temporary, permanent, durable, perpetual, sudden, abrupt, 

instantaneous, rapid, fast, quick, brief, periodic, intermittent, slow, 
following, successive, consecutive, continuous, continual, simultaneous, 
preceding, obsolete, modern, up to date. 
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GZ\qZevg_ \b^Zggy 
 
 

N1E1IIH<: G�gZ FboZce�\gZ 
 
 
 
 

F?LH>BQG1 J?DHF?G>:P12 
^ey i�^]hlh\db ^h dZg^b^Zlkvdh]h �kiblm 

a Zg]e�ckvdh� fh\b 
 

 
�mdjZ�gkvdhx� jhk�ckvdhx lZ Zg]e�ckvdhx fh\Zfb� 

 
 

Dhj_dlhj F�H� IZg_gdh 
Dhfi¶xl_jgZ \_jkldZ K�K� E_\_glbj� <�=� FZaZgdh 

FZd_lm\Zggy <�=� FZaZgdh 
 

K\�^hpl\h ijh \g_k_ggy km[¶}dlZ \b^Z\gbqh� kijZ\b ^h >_j`Z\gh]h j_}kljm 
<b^Z\p�\� \b]hl�\gbd�\ � jhkih\kx^`m\Zq�\ \b^Z\gbqh� ijh^mdp�� 

>D����� \�^ ���������� j� 
 

I�^ibkZgh ^h ^jmdm 03.09���� IZi�j hnk_lgbc� NhjfZl ��×84/16. 
>jmd hnk_lgbc� =Zjg�lmjZ ³LZcfk´� Mf� ^jmd� Zjd� ���� H[e�-\b^� Zjd� ���� 

LbjZ` �0� ijbf� <b^� � �� AZf� � 111� P�gZ ^h]h\�jgZ� 
<b^Z\_pv � \b]hl�\gbd GZp�hgZevgbc mg�\_jkbl_l dhjZ[e_[m^m\Zggy� 

������ f� FbdheZ�\� \me� Kdhjhoh^h\Z� � 


