
 м 

tǊƻƎǊŜǎǎƛƻƴ ƛƴ CǊŀŎǝƻƴǎΣ ŘŜŎƛƳŀƭǎ 

ŀƴŘ ǇŜǊŎŜƴǘŀƎŜǎ 

a!¢I9a!¢L/{ !5±L{hw¸ /9b¢w9 

Progression in Fractions, 

Decimals and 

Percentages, Ratio and 

Proportion 

www.hants.gov.uk 

Version 1 - May 2017 



 н 

How to use this document 

 

This document is designed to give ideas about how to use concrete 

apparatus and images to support childrenôs conceptual understanding 

of Fraction, decimals, percentages, ratio and proportion. 

So often children are able to follow calculation processes and get the 

answer right in many cases without fully understanding how and why 

the method works. This is true of work in this area too. 

 

This document is arranged into some of the óbig ideasô about teaching 

fractions. These are not exclusive to a particular year group but key 

misconceptions many children have. The example tasks and model-

ling will help to highlight whether these misconceptions are present 

and allow teachers to address them. 

 

¢ƘŜ .ƛƎ ƛŘŜŀǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƘŜǊŜΥ 

 ǿǿǿΦƴŎŜǘƳΦƻǊƎΦǳƪκǎŜŀǊŎƘΚǉҐōƛƎҌƛŘŜŀǎҌŦǊŀŎǝƻƴǎ   

  

For more guidance use the Resource Tool  https://www.ncetm.org.uk/

resources/41211 on the NCETM website where exemplification mate-

rial and activity ideas can be found using the following tabs of EXEM-

PLIFICATION and ACTIVITIES. The SUBJECT KNOWLEDGE Audit 

tool will also help to give an insight to the expectations under each NC 

objective. There is also a tab for VIDEOS under each domain where 

you can see teacher using concrete resources to develop childrensô 

conceptual understanding and reasoning. 

file:///F:/Calculation/HANTS Calculation progression/Fractions, decimal, percentages, ratio and proportion.pub
https://www.ncetm.org.uk/search?q=big+ideas+fractions
file:///F:/Calculation/HANTS Calculation progression/Fractions, decimal, percentages, ratio and proportion.pub
file:///F:/Calculation/HANTS Calculation progression/Fractions, decimal, percentages, ratio and proportion.pub


 о 

The EYFS Framework 

Mathematics involves providing children with opportunities 

to develop and improve their skills in counting, under-

standing and using numbers, calculating simple addition 

and subtraction problems; and to describe shapes, spac-

es, and measures 

 

Early Learning Goals 

Mathematics Numbers: children count reliably with num-

bers from 1 to 20, place them in order and say which num-

ber is one more or one less than a given number. Using 

quantities and objects, they add and subtract two single-

digit numbers and count on or back to find the answer. 

They solve problems, including doubling, halving and shar-

ing.  

 

Shape, space and measures: children use everyday lan-

guage to talk about size, weight, capacity, position, dis-

tance, time and money to compare quantities and objects 

and to solve problems. They recognise, create and de-

scribe patterns. They explore  characteristics of everyday 

objects and shapes and use mathematical language to de-

scribe them. 

 

Additional Guidance can be found in Development Mat-

ters: 
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Key Stage 1 

 

The principal focus of mathematics teaching in key stage 1 is to ensure that pupils 

develop confidence and mental fluency with whole numbers, counting and place 

value. This should involve working with numerals, words and the four operations, 

including with practical resources [for example, concrete objects and measuring 

tools].  

 

At this stage, pupils should develop their ability to recognise, describe, draw, com-

pare and sort different shapes and use the related vocabulary. Teaching should al-

so involve using a range of measures to describe and compare different quantities 

such as length, mass, capacity/volume, time and money.  

 

By the end of year 2, pupils should know the number bonds to 20 and be precise in 

using and understanding place value. An emphasis on practice at this early stage 

will aid fluency.  

 

Pupils should read and spell mathematical vocabulary, at a level consistent with 

their increasing word reading and spelling knowledge at key stage 1.  

 

 

 

 

 

 

 

 

National Curriculum 2014 
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Lower Key Stage 2 

 

The principal focus of mathematics teaching in lower key stage 2 is to ensure that 

pupils become increasingly fluent with whole numbers and the four operations, in-

cluding number facts and the concept of place value. This should ensure that pu-

pils develop efficient written and mental methods and perform calculations accu-

rately with increasingly large whole numbers.  

 

At this stage, pupils should develop their ability to solve a range of problems, in-

cluding with simple fractions and decimal place value. Teaching should also en-

sure that pupils draw with increasing accuracy and develop mathematical reason-

ing so they can analyse shapes and their properties, and confidently describe the 

relationships between them. It should ensure that they can use measuring instru-

ments with accuracy and make connections between measure and number.  

 

By the end of year 4, pupils should have memorised their multiplication tables up 

to and including the 12 multiplication table and show precision and fluency in their 

work.  

Pupils should read and spell mathematical vocabulary correctly and confidently, 

using their growing word reading knowledge and their knowledge of spelling. 

 

 

 

 

 

 

 

 

National Curriculum 2014 
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Upper Key Stage 2 

 

The principal focus of mathematics teaching in upper key stage 2 is to ensure that 

pupils extend their understanding of the number system and place value to include 

larger integers. This should develop the connections that pupils make between 

multiplication and division with fractions, decimals, percentages and ratio.  

 

At this stage, pupils should develop their ability to solve a wider range of problems, 

including increasingly complex properties of numbers and arithmetic, and problems 

demanding efficient written and mental methods of calculation. With this foundation 

in arithmetic, pupils are introduced to the language of algebra as a means for solv-

ing a variety of problems.  

 

Teaching in geometry and measures should consolidate and extend knowledge de-

veloped in number. Teaching should also ensure that pupils classify shapes with 

increasingly complex geometric properties and that they learn the vocabulary they 

need to describe them.  

 

By the end of year 6, pupils should be fluent in written methods for all four opera-

tions, including long multiplication and division, and in working with fractions, deci-

mals and percentages.  

Pupils should read, spell and pronounce mathematical vocabulary correctly.  

 

 

 

 

 

 

 

 

National Curriculum 2014 
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[ƛƴƪ ǿƛǘƘ aŜŀǎǳǊŜǎ 

/ƻǳƴǘ ǳǎƛƴƎ  bǳƳōŜǊ ƭƛƴŜǎ ŜƛǘƘŜǊ 

ƘƻǊƛȊƻƴǘŀƭ ƻǊ ǾŜǊǝŎŀƭ ŀƴŘ ƭƛƴƪ ǘƻ 

ƳŜŀǎǳǊŜǎ ŜΦƎΦ м ƭƛǘǊŜΣ ммκн[ Σ н ƭƛǘǊŜǎ 

ŜǘŎΦ 

¦ǎŜ ŦǊŀŎǝƻƴǎ ŎŀǊŘǎ ǘƻ ƘŜƭǇ 

ǎƘƻǿ ǊŜƭŀǝƻƴǎƘƛǇǎ ōŜǘǿŜŜƴ ǘƘŜ 

ǎǘŜǇǎΦ 

¸ŜŀǊ н 

tǳǇƛƭǎ ǎƘƻǳƭŘ Ŏƻǳƴǘ ƛƴ ŦǊŀŎǝƻƴǎ ǳǇ ǘƻ млΣ 

ǎǘŀǊǝƴƎ ŦǊƻƳ ŀƴȅ ƴǳƳōŜǊ ŀƴŘ ǳǎƛƴƎ ǘƘŜ мκн 

ŀƴŘ  нκп ŜǉǳƛǾŀƭŜƴŎŜ ƻƴ ǘƘŜ ƴǳƳōŜǊ ƭƛƴŜ 

όbƻƴ {ǘŀǘǳǘƻǊȅ DǳƛŘŀƴŎŜύ  

²ŀǘŎƘ ǘƘƛǎ ǾƛŘŜƻ ǎƘƻǿƛƴƎ /ƻǳƴǝƴƎ ƛƴ ŦǊŀŎǝƻƴŀƭ {ǘŜǇǎΦ 

ƘǧǇǎΥκκǿǿǿΦƴŎŜǘƳΦƻǊƎΦǳƪκǊŜǎƻǳǊŎŜǎκпослф /ƻǳƴǝƴƎ ƛƴ CǊŀŎǝƻƴŀƭ {ǘŜǇǎ 

b/9¢aΥ ¢ŜŀŎƘƛƴƎ ŦƻǊ aŀǎǘŜǊȅΥ vǳŜǎǝƻƴǎΣ ǘŀǎƪǎ ŀƴŘ ŀŎǝǾƛǝŜǎ ǘƻ ǎǳǇǇƻǊǘ ŀǎǎŜǎǎƳŜƴǘΦ ¸н 

/ƻǳƴǝƴƎ ƛƴ CǊŀŎǝƻƴŀƭ {ǘŜǇǎ 
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tǳǇƛƭǎ ƛƴ ŀƭƭ ȅŜŀǊ ƎǊƻǳǇǎ ǿƛƭƭ ōŜƴŜŬǘ 

ŦǊƻƳ ǊŜƎǳƭŀǊ ŎƻǳƴǝƴƎ ƛƴ ŘŜŎƛƳŀƭ ŀƴŘ 

ŦǊŀŎǝƻƴŀƭ ǎǘŜǇǎΦ 

¸ŜŀǊ пΣ ¸ŜŀǊ рΣ  

tǳǇƛƭǎ ǇǊŀŎǝŎŜ ŎƻǳƴǝƴƎ ǳǎƛƴƎ ǎƛƳǇƭŜ ŦǊŀŎǝƻƴǎ 

ŀƴŘ ŘŜŎƛƳŀƭ ōƻǘƘ ŦƻǊǿŀǊŘǎ ŀƴŘ ōŀŎƪǿŀǊŘǎΦ

όƴƻƴ {ǘŀǘǳǘƻǊȅύ 

 

¸ŜŀǊ о 

Ŏƻǳƴǘ ǳǇ ŀƴŘ Řƻǿƴ ƛƴ ǘŜƴǘƘǎ  

мκмлΣ нκмлΣ оκмл              

 лΦмΣ лΦн ŜǘŎ 

tǳǇƛƭǎ ŎƻƴƴŜŎǘ ǘŜƴǘƘǎ ǘƻ ǇƭŀŎŜ ǾŀƭǳŜ ŀƴŘ ǘƻ ŘƛǾƛǎƛƻƴ ōȅ ǘŜƴΦ όƴƻƴ 

{ǘŀǘǳǘƻǊȅύ 

¸п tǳǇƛƭǎ ǎƘƻǳƭŘ ŎƻƴƴŜŎǘ ƘǳƴŘǊŜŘǘƘǎ ŀƴŘ 

ǘŜƴǘƘǎ ǘƻ ǇƭŀŎŜ ǾŀƭǳŜ ŀƴŘ ŘŜŎƛƳŀƭ ƳŜŀǎπ

ǳǊŜΦ όbƻƴ {ǘŀǘǳǘƻǊȅ ƎǳƛŘŀƴŎŜύ 

 

[ƛƴƪ ǿƛǘƘ ƳƻƴŜȅ ŎƻǳƴǝƴƎ ƛƴ м ǇŜƴŎŜ 

όƘǳƴŘǊŜŘǘƘ ƻŦ ϻύ 

млǇ όǘŜƴǘƘ ƻŦ ϻύ 

/Ƴ ƛǎ ǘŜƴǘƘ ƻŦ Ƴ 

/ƻǳƴǝƴƎ ƛƴ CǊŀŎǝƻƴŀƭ {ǘŜǇǎ 

¸ŜŀǊ п 

Ŏƻǳƴǘ ǳǇ ŀƴŘ Řƻǿƴ ƛƴ ƘǳƴŘǊŜŘǘƘǎ 

ό¢ƘŜ ŘŜŎƛƳŀƭ ǊŜŎƻǊŘƛƴƎ ƻŦ ƳƻƴŜȅ ƛǎ ƛƴǘǊƻŘǳŎŜŘ 

ŦƻǊƳŀƭƭȅ ƛƴ ¸ŜŀǊ п όbƻƴ {ǘŀǘǳǘƻǊȅύ 

ƘǧǇǎΥκκǿǿǿΦƴŎŜǘƳΦƻǊƎΦǳƪκǊŜǎƻǳǊŎŜǎκппррт 

/ƻƳƳƻƴ ƳƛǎŎƻƴŎŜǇǝƻƴΥ  ¢ƘŜ ƴǳƳōŜǊ ƘŀƭŦ ŀƭǿŀȅǎ ƭƛŜǎ ƘŀƭŦǿŀȅ ōŜǘǿŜŜƴ н ƭŀōŜƭƭŜŘ ƛƴǘŜƎŜǊǎ  ƻƴ ŀ ƴǳƳōŜǊ ƭƛƴŜ 

²Ƙŀǘ ǿƻǳƭŘ Ǝƻ ƘŜǊŜΚ Iƻǿ Řƻ ȅƻǳ ƪƴƻǿΚ 

²Ƙŀǘ ƛǎ ƘŀƭŦ ƻŦ ƻƴŜ ǘƘƛǊŘΚ  

¦ǎŜ ǎǘǊƛǇǎ ƻŦ ǇŀǇŜǊ ǘƻ ŬƴŘ ƻǳǘ ǘƘŜ ƳƛǎǎƛƴƎ ŦǊŀŎǝƻƴΦ 

с ǇƛŜŎŜǎ ƻŦ ŎŀǊŘ Ŭǘ ƛƴ м ǿƘƻƭŜΦ ¢ƘŜ ƳƛǎǎƛƴƎ ŦǊŀŎǝƻƴ ƛǎ м ǎƛȄǘƘΦ 

мǇ ƛǎ ƻƴŜ ǘŜƴǘƘ ƻŦ млǇ ƻǊ мллǘƘ 

ƻŦ ϻм 

лΦмΣ лΦнΦΦΦ 

hƴŜ ŬƊƘΣ ǘǿƻ ŬƊƘǎΧΦΦр ŬƊƘǎ όм ǿƘƻƭŜύ ƻƴŜ ŀƴŘ м ŬƊƘ 



 ф 

wŜŎƻƎƴƛǎƛƴƎ ŦǊŀŎǝƻƴǎΣ ŎƻƳǇŀǊƛƴƎ ŀƴŘ ƻǊŘŜǊƛƴƎ ŦǊŀŎǝƻƴǎ 

±ƛŘŜƻ ƭƛƴƪΥ 

ƘǧǇǎΥκκǿǿǿΦƴŎŜǘƳΦƻǊƎΦǳƪκǊŜǎƻǳǊŎŜǎκпослф  

{ƻǊǝƴƎ ŀƴŘ wŜŀǎƻƴƛƴƎ ŀōƻǳǘ ŦǊŀŎǝƻƴǎ 

NC 

Y2  recognise, find, name and write fractions 
1
/3, 
1
/4, 
2
/4 and 

3
/4 of a length, shape, set of objects or quantity  

Y3 recognise, find and write fractions of a discrete set of objects: unit fractions and non-unit fractions with 
small denominators  
Y4 recognise that hundredths arise when dividing an object by one hundred and dividing tenths by ten 
Y5 recognise and use thousandths and relate them to tenths, hundredths and decimal equivalents   
(appears also in Equivalence) 

b/9¢aΥ ¢ŜŀŎƘƛƴƎ ŦƻǊ aŀǎǘŜǊȅΥ vǳŜǎǝƻƴǎΣ ǘŀǎƪǎ ŀƴŘ ŀŎǝǾƛǝŜǎ ǘƻ ǎǳǇǇƻǊǘ ŀǎǎŜǎǎπ

ƳŜƴǘΦ ¸н 

b/9¢aΥ ¢ŜŀŎƘƛƴƎ ŦƻǊ aŀǎǘŜǊȅΥ vǳŜǎǝƻƴǎΣ ǘŀǎƪǎ ŀƴŘ ŀŎǝǾƛǝŜǎ 

ǘƻ ǎǳǇǇƻǊǘ ŀǎǎŜǎǎƳŜƴǘΦ ¸м 

Y3 recognise that tenths arise 

from dividing an object into 10 

equal parts and in dividing 



 мл 

²ƻǳƭŘ ȅƻǳ ǊŀǘƘŜǊ ƘŀǾŜ ΧΚ 

 

 

tǊƻǾŜ ȅƻǳǊ ŎƘƻƛŎŜΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DƛǾŜ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ŀ ŦǊŀŎǝƻƴ ǘƘŀǘ ƛǎ ƳƻǊŜ ǘƘŀƴ ƘŀƭŦ ōǳǘ ƭŜǎǎ ǘƘŀƴ ŀ ǿƘƻƭŜΦ 

Iƻǿ Řƻ ȅƻǳ ƪƴƻǿΚ 

 

 

wŜŎƻƎƴƛǎƛƴƎ ŦǊŀŎǝƻƴǎΣ ŎƻƳǇŀǊƛƴƎ ŀƴŘ ƻǊŘŜǊƛƴƎ ŦǊŀŎǝƻƴǎ 

tǳǘ ǘƘŜǎŜ CǊŀŎǝƻƴǎ ƛƴ ƻǊŘŜǊ 

όƳƛȄ ƛƳŀƎŜǎ ŀƴŘ ǿǊƛǧŜƴ ŦǊŀŎǝƻƴǎύ 

 

CǊŀŎǝƻƴǎ ǿƛǘƘ ƭŀǊƎŜǊ ŘŜƴƻƳƛƴŀǘƻǊǎ ŀǊŜ ǎƳŀƭƭŜǊ ǇŀǊǘǎ ƻŦ ǘƘŜ 

ǿƘƻƭŜΦ Iƻǿ Řƻ ȅƻǳ ƪƴƻǿΚ tǊƻǾŜ ƛǘΦ 

 

/ƘƛƭŘΩǎ ǿƻǊƪ 

 

CƻǊ ŎƘƛƭŘǊŜƴ ǿƘƻ ŀǊŜ ƳƻǊŜ ŎƻƴŬŘŜƴǘ 

ǘǊȅ ǳǎƛƴƎ ƳƻǊŜ ŘƛŶŎǳƭǘ Ŏƻƴǝƴǳƻǳǎ 

ƳŜŀǎǳǊŜǎ  ŜΦƎΦ  

 

/ƘƛƭŘΩǎ ǿƻǊƪ 

!ƭǿŀȅǎ ƳŀƪŜ ƭƛƴƪǎ ōŜǘǿŜŜƴ ƛƳŀƎŜǎ 

ŀƴŘ ǿǊƛǧŜƴ όǎȅƳōƻƭƛŎ ŦƻǊƳύΦ {Ƙƻǿ 

ŦǊŀŎǝƻƴŀƭ ƛƳŀƎŜǎ ƛƴ ŀ ǾŀǊƛŜǘȅ ƻŦ 

ŘƛũŜǊŜƴǘ ǿŀȅǎΦ 



 мм 

wŜŎƻƎƴƛǎƛƴƎ ŀƴŘ ŎƻƳǇŀǊƛƴƎ ŦǊŀŎǝƻƴǎ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

{ƛƳǇƭŜ /ƻƴǘŜȄǘǳŀƭ ǇǊƻōƭŜƳǎ όŎƻƴǘŜȄǘ ƻŦ ƳŜŀǎǳǊŜǎύ 

{ŀƳ ƎǊŜǿ ŀ ǎǳƴƅƻǿŜǊ ǘƘŀǘ ƛǎ мн Ƴǳƭǝƭƛƴƪ ǘŀƭƭΦ Iƛǎ ŦǊƛŜƴŘΩǎ ƎǊŜǿ ƘŀƭŦ ǘƘŜ ƘŜƛƎƘǘΦ Iƻǿ ǘŀƭƭ ǿŀǎ Ƙƛǎ 

ŦǊƛŜƴŘΩǎ ǇƭŀƴǘΚ 

 tŜǘŜǊΩǎ ƅƻǿŜǊ ƎǊŜǿ уŎƳ ǘŀƭƭ ŀƴŘ [ǳŎȅΩǎ ƻƴƭȅ ƎǊŜǿ ƘŀƭŦ ǘƘŜ ƘŜƛƎƘǘΦ Iƻǿ ǘŀƭƭ ǿŀǎ [ǳŎȅΩǎΚ  όǳǎŜ ǎǘǊƛƴƎ 

ǘƻ ǇǊŀŎǝŎŜ ƳŜŀǎǳǊŜǎΣ ŀƴŘ ǘƘŜƴ ŦƻƭŘƛƴƎ ŦƻǊ ƘŀƭŦΦύ 

 wȅŀƴ ƘŀŘ ŀ ōŀƎ ƻŦ ǎǿŜŜǘǎ ƘŀƭŦ ŀǎ ƘŜŀǾȅ ŀǎ 

.ƻōōȅΦ wȅŀƴΩǎ ǿŀǎ м ƪƎΦ Iƻǿ ƘŜŀǾȅ ǿŀǎ .ƻōπ

ōȅΩǎΚ 

²Ƙŀǘ ŜǉǳƛǾŀƭŜƴǘǎ Ŏŀƴ ȅƻǳ ǎŜŜΚ 

5ŜǎŎǊƛōŜ ŦǊŀŎǝƻƴ ǊŜƭŀǝƻƴǎƘƛǇǎ 

{ƘŀǇŜ м ƛǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘǿƻ 

ǎƘŀǇŜ н ǘƘŜǊŜŦƻǊŜ ǎƘŀǇŜ н ƛǎ ƘŀƭŦ 

ƻŦ ǎƘŀǇŜ мΦ 

{ƘŀǇŜ н ŀƴŘ с ŀǊŜ ŜǉǳƛǾŀƭŜƴǘΦ L 

Ŏŀƴ ǇǊƻǾŜ ǘƘƛǎ ōȅΧ 

L ƪƴƻǿ ǘƘƛǎ ōŜŎŀǳǎŜΦΦΦ 

LƳŀƎŜǎ ǎǳŎƘ ŀǎ ǘƘƛǎ ƘŜƭǇ ŎƘƛƭŘǊŜƴ ǘƻ ǎŜŜ ǘƘŀǘ CǊŀŎǝƻƴŀƭ ǇŀǊǘǎ ŀǊŜ 

ƴƻǘ ŀƭǿŀȅǎ ŎƻƴƎǊǳŜƴǘ όǎŀƳŜ ǎƘŀǇŜύΦ ǎŜŜ ŜǉǳƛǾŀƭŜƴŎŜ 

wŜŎǘŀƴƎƭŜ ¢ŀƴƎƭŜ bǊƛŎƘΥ  

ƘǧǇΥκκƴǊƛŎƘΦƳŀǘƘǎΦƻǊƎκмлпу wŜŎǘŀƴƎƭŜ ¢ŀƴƎƭŜ 

¢Ƙƛǎ ƛŘŜŀ Ŏŀƴ ōŜ ƳŀŘŜ ǎƛƳǇƭŜǊ ǿƛǘƘ ƳƻǊŜ ōŀǎƛŎ ǊŜŎǝƭƛƴŜŀǊ ǎƘŀǇŜǎ ŀƴŘ ŦŜǿŜǊ ǎƘŀǇŜǎΦ /ƘƛƭŘǊŜƴ 

ǎƘƻǳƭŘ ōŜ ŜƴŎƻǳǊŀƎŜŘ ǘƻ ǘǊŀŎŜΣ Ŏǳǘ ƻǳǘ ŀƴŘ ƻǾŜǊƭŀȅ ǘƻ ŎƻƳǇŀǊŜ ŦǊŀŎǝƻƴŀƭ ǇƛŜŎŜǎΦ 

/ƻƳƳƻƴ ƳƛǎŎƻƴŎŜǇǝƻƴΥ LŘŜƴǝŎŀƭ ŦǊŀŎǝƻƴǎ ƻŦ ŘƛũŜǊŜƴǘ ΨǿƘƻƭŜǎΩ ŀǊŜ ƴƻǘ ǘƘŜ ǎŀƳŜ ŦǊŀŎǝƻƴŀƭ ǇƛŜŎŜΦ 

b/9¢aΥ ¢ŜŀŎƘƛƴƎ ŦƻǊ aŀǎǘŜǊȅΥ vǳŜǎǝƻƴǎΣ ǘŀǎƪǎ ŀƴŘ ŀŎǝǾƛǝŜǎ ǘƻ ǎǳǇǇƻǊǘ 

ŀǎǎŜǎǎƳŜƴǘΦ ¸п 

wȅŀƴΩǎ ōŀƎ 
.ƻōōȅΩǎ ōŀƎ 

мƪƎ Κ 



 мн 

aƛǎŎƻƴŎŜǇǝƻƴǎΥ CǊŀŎǝƻƴǎ ŀǊŜ ǊŜŀŘ ŀǎ ǇƛŜŎŜǎ ǊŀǘƘŜǊ ǘƘŀƴ Ŝǉǳŀƭ ǇŀǊǘκǿƘƻƭŜ ǊŜƭŀǝƻƴǎƘƛǇǎΦ 

tǊƻǾŜ ƛǘΗ 

Iƻǿ Ŏŀƴ ȅƻǳ ŎƘŜŎƪΚ 

ƘǧǇǎΥκκƴǊƛŎƘΦƳŀǘƘǎΦƻǊƎκмтуу 

/ƻƳƳƻƴ ƳƛǎŎƻƴŎŜǇǝƻƴΥ LŘŜƴǝŎŀƭ ŦǊŀŎǝƻƴǎ ƻŦ ŘƛũŜǊŜƴǘ ΨǿƘƻƭŜǎΩ ŀǊŜ ƴƻǘ ǘƘŜ ǎŀƳŜ ŦǊŀŎǝƻƴŀƭ ǇƛŜŎŜΦ 

b/9¢aΥ ¢ŜŀŎƘƛƴƎ ŦƻǊ aŀǎǘŜǊȅΥ vǳŜǎǝƻƴǎΣ ǘŀǎƪǎ ŀƴŘ ŀŎǝǾƛǝŜǎ ǘƻ 

ǎǳǇǇƻǊǘ ŀǎǎŜǎǎƳŜƴǘΦ ¸н 

wŜŎƻƎƴƛǎƛƴƎ ŀƴŘ ŎƻƳǇŀǊƛƴƎ ŦǊŀŎǝƻƴǎ 



 мо 

b/9¢aΥ ¢ŜŀŎƘƛƴƎ ŦƻǊ aŀǎǘŜǊȅΥ vǳŜǎǝƻƴǎΣ ǘŀǎƪǎ ŀƴŘ ŀŎǝǾƛǝŜǎ ǘƻ 

ǎǳǇǇƻǊǘ ŀǎǎŜǎǎƳŜƴǘΦ ¸с 

 

/ƘƛƭŘǊŜƴ Ƴŀȅ ǘƘƛƴƪ ǘƘŀǘ ǘƘŜǎŜ ŦǊŀŎǝƻƴǎ ŀǊŜ 

ŀŎǘǳŀƭƭȅ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŜȅ Ǿƛǎǳŀƭƭȅ ƭƻƻƪ ǘƘŜ 

ǎŀƳŜΦ ¢ƘŜȅ ƴŜŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŀǘ ǘƘŜ 

ǿƘƻƭŜ ǿƛƭƭ ǘƘŜǊŜŦƻǊŜ ƭƻƻƪ ŘƛũŜǊŜƴǘ ŜǾŜƴ 

ǘƘƻǳƎƘ ŦǊŀŎǝƻƴŀƭ ǇƛŜŎŜǎ ƭƻƻƪ ǘƘŜ ǎŀƳŜ ǘƘŜȅ 

ŀǊŜ ŀ ǇŀǊǘ ƻŦ ŀ ŘƛũŜǊŜƴǘ ǿƘƻƭŜΦ 

/ƻƳƳƻƴ ƳƛǎŎƻƴŎŜǇǝƻƴΥ LŘŜƴǝŎŀƭ ŦǊŀŎǝƻƴǎ ƻŦ ŘƛũŜǊŜƴǘ ΨǿƘƻƭŜǎΩ ŀǊŜ ƴƻǘ ǘƘŜ ǎŀƳŜ ŦǊŀŎǝƻƴŀƭ ǇƛŜŎŜΦ 

wŜŎƻƎƴƛǎƛƴƎ ŀƴŘ ŎƻƳǇŀǊƛƴƎ ŦǊŀŎǝƻƴǎ 

{ŜŜ ±ƛŘŜƻ ƻŦ ¸п ƭŜǎǎƻƴ ŦǊƻƳ b/9¢a 

ƘǧǇǎΥκκǿǿǿΦƴŎŜǘƳΦƻǊƎΦǳƪκǊŜǎƻǳǊŎŜǎκпфпнл  /ƻƴŎǊŜǘŜ wŜǇǊŜǎŜƴǘŀǝƻƴ ƭŜŀŘƛƴƎ 

ǘƻ ƳǳƭǝǇƭƛŎŀǝǾŜ ǊŜŀǎƻƴƛƴƎ  

¢Ƙƛǎ ǾƛŘŜƻ ǎƘƻǿǎ Ƙƻǿ ŦǊŀŎǝƻƴǎΣ ŘŜŎƛƳŀƭǎ ŀƴŘ ƳŜŀǎǳǊŜǎ Ŏŀƴ ōŜ ƭƛƴƪŜŘ ǘƻƎŜǘƘŜǊΦ 

¢ƘŜ ƛŘŜŀ ŎƻǳƭŘ ŀƭǎƻ ōŜ ǳǎŜŘ ǘƻ ǎǳǇǇƻǊǘ ŎƘƛƭŘǊŜƴ ǘƻ ŎƻƴǾŜǊǘ ƳŜǘǊƛŎ ƳŜŀǎǳǊŜǎΦ 

 

9ȄǇƻǎŜ ŎƘƛƭŘǊŜƴ ǘƻ ŦǊŀŎǝƻƴǎ ƛƴ ŀ ǾŀǊƛŜǘȅ ƻŦ ǿŀȅǎ ƻǘƘŜǊǿƛǎŜ ǘƘŜȅ Ƴŀȅ ƘŀǾŜ ǘƘŜ ŎƻƳƳƻƴ ƳƛǎŎƻƴŎŜǇǝƻƴΥ  

CǊŀŎǝƻƴŀƭ ǇƛŜŎŜǎ ƘŀǾŜ ǘƻ ōŜ ŎƻƴƎǊǳŜƴǘ  

b/9¢aΥ ¢ŜŀŎƘƛƴƎ ŦƻǊ aŀǎǘŜǊȅΥ vǳŜǎǝƻƴǎΣ ǘŀǎƪǎ ŀƴŘ ŀŎǝǾƛǝŜǎ ǘƻ 

ǎǳǇǇƻǊǘ ŀǎǎŜǎǎƳŜƴǘΦ ¸с 

5ƛǎŎǊŜǘŜ ǉǳŀƴǝǝŜǎ 

²Ƙŀǘ ŦǊŀŎǝƻƴ ƻŦ ǘƘŜ  

ŎƻǳƴǘŜǊǎ ŀǊŜ ¸ŜƭƭƻǿΚ 

LƳŀƎŜǎ ŦǊƻƳ b/9¢a 
{Ƙƻǿ ƳŜ мκп ƻŦ Χ 

¢Ƙƛǎ ƧǳƎΣ 

¢Ƙƛǎ ǎŜǘ ƻŦ ŎǳōŜǎκŎƻǳƴǘŜǊǎ 

¢Ƙƛǎ ƳŜŀǎǳǊƛƴƎ ǘŀǇŜ 

/ƻƴǝƴǳƻǳǎ ǉǳŀƴǝǝŜǎ 

    



 мп 

CǊƻƳ b/9¢aΣ tƭŀƴƴƛƴƎ wŜǎƻǳǊŎŜ ¢ƻƻƭ ¸ŜŀǊ пΦ ƘǧǇǎΥκκǿǿǿΦƴŎŜǘƳΦƻǊƎΦǳƪκǊŜǎƻǳǊŎŜǎκпнспф   

/ƻƳǇŀǊƛƴƎ ŘŜŎƛƳŀƭǎ ŀƴŘ wƻǳƴŘƛƴƎ ƛƴŎƭǳŘƛƴƎ ŘŜŎƛƳŀƭǎ 

 ¸ŜŀǊ пΣ  

wƻǳƴŘ ŘŜŎƛƳŀƭǎ ǿƛǘƘ ƻƴŜ ŘŜŎƛƳŀƭ 

¸ŜŀǊ р 

wƻǳƴŘ ŘŜŎƛƳŀƭǎ ǿƛǘƘ ǘǿƻ ŘŜŎƛƳŀƭ ǇƭŀŎŜǎ ǘƻ ǘƘŜ 

ƴŜŀǊŜǎǘ ǿƘƻƭŜ ƴǳƳōŜǊ ŀƴŘ ǘƻ ƻƴŜ ŘŜŎƛƳŀƭ 

ǇƭŀŎŜΦ 

/ƛǊŎƭŜ ŜŀŎƘ ŘŜŎƛƳŀƭ ǿƘŜƴ ǊƻǳƴŘŜŘ ǘƻ ƻƴŜ ŘŜŎƛƳŀƭ 

ǇƭŀŎŜ ƛǎ сΦн 

сΦон   сΦно   сΦнт   сΦмт 

/ŀƴ ȅƻǳ ǿǊƛǘŜ ƻǘƘŜǊǎΚ 

L ŀƳ ǘƘƛƴƪƛƴƎ ƻŦ ŀ ŘŜŎƛƳŀƭ ƴǳƳōŜǊΦ ²ƘŜƴ L ǊƻǳƴŘ ƛǘ ǘƻ ǘƘŜ 

ƴŜŀǊŜǎǘ ǘŜƴǘƘ ƛǘ ƛǎ лΦр ǿƘŀǘ ŎƻǳƭŘ ƛǘ ōŜΚ tǊƻǾŜ ƛǘΦ 

 

L ŀƳ ǘƘƛƴƪƛƴƎ ƻŦ ŀ ƴǳƳōŜǊΦ ²ƘŜƴ L ǊƻǳƴŘ ƛǘ ǘƻ ǘƘŜ ƴŜŀǊŜǎǘ  

ǘŜƴǘƘ ƛǘ ƛǎ оΦсΦ  ²ƘŜƴ L ǊƻǳƴŘ ƛǘ ǘƻ ǘƘŜ ƴŜŀǊŜǎǘ ƘǳƴŘǊŜŘǘƘ ƛǘ ƛǎ 

оΦснΦ ²ƘƛŎƘ ƴǳƳōŜǊǎ ŎƻǳƭŘ ƛǘ ōŜΚ 

оΦс оΦрт оΦру оΦсм 

оΦр 

оΦсн оΦрф оΦсо оΦрс 

оΦснр оΦсмр 

 

¸ŜŀǊ п 

/ƻƳǇŀǊƛƴƎ ƴǳƳōŜǊǎ ǿƛǘƘ ǘƘŜ ǎŀƳŜ ƴǳƳōŜǊ ƻŦ ŘŜŎƛƳŀƭ ǇƭŀŎŜǎ ǳǇ ǘƻ 

н ŘŜŎƛƳŀƭ ǇƭŀŎŜǎΦ 

¸ŜŀǊ р 

wŜŀŘΣ ǿǊƛǘŜΣ ƻǊŘŜǊ ŀƴŘ ŎƻƳǇŀǊŜ ƴǳƳōŜǊǎ ǿƛǘƘ ǳǇ ǘƻ о ŘŜŎƛƳŀƭ 

ǇƭŀŎŜǎΦ 

²ƘƛŎƘ ƛǎ ƎǊŜŀǘŜǊΣ ϻоΦло ƻǊ ϻоΦолΚ 

¦ǎŜ ғ ƻǊ Ҕ 



 мр 

9ǉǳƛǾŀƭŜƴŎŜ όLƴŎƭǳŘƛƴƎ ŦǊŀŎǝƻƴǎΣ ŘŜŎƛƳŀƭǎ ŀƴŘ ҈ύ 

 

{ŜŜ ǘƘŜ IŀƳǇǎƘƛǊŜ CǊŀŎǝƻƴǎ /ŀǊŘǎ 

ǘŜƳǇƭŀǘŜǎ όмлǘƘǎ ǘƻ ƘŀƭǾŜǎύ 

[LbY I9w9 

{ŜŜ bwƛŎƘ wŜŎǘŀƴƎƭŜ ǘŀƴƎƭŜ ŀŎǝǾƛπ

ǘȅ ƻƴ ǇŀƎŜ с 

¸ŜŀǊ н 

wŜŎƻƎƴƛǎŜ ŀƴŘ ǎƘƻǿΣ ǳǎƛƴƎ ŘƛŀƎǊŀƳǎΣ ŜǉǳƛǾŀƭŜƴǘ ŦǊŀŎǝƻƴǎ ǿƛǘƘ 

ǎƳŀƭƭ ŘŜƴƻƳƛƴŀǘƻǊǎΦ 

¸ŜŀǊ о 

wŜŎƻƎƴƛǎŜ ŀƴŘ ǎƘƻǿΣ ǳǎƛƴƎ ŘƛŀƎǊŀƳǎΣ ŦŀƳƛƭƛŜǎ  ƻŦ ŎƻƳƳƻƴ ŜǉǳƛǾŀπ

ƭŜƴǘ ŦǊŀŎǝƻƴǎ  

¸ŜŀǊ р 

LŘŜƴǝŦȅΣ ƴŀƳŜ ŀƴŘ ǿǊƛǘŜ ŜǉǳƛǾŀƭŜƴǘ ŦǊŀŎǝƻƴǎ ƻŦ ŀ ƎƛǾŜƴ ŦǊŀŎǝƻƴΣ 

ǊŜǇǊŜǎŜƴǘŜŘ ǾƛǎǳŀƭƭȅΣ ƛƴŎƭǳŘƛƴƎ ǘŜƴǘƘǎ ŀƴŘ ƘǳƴŘǊŜŘǘƘǎΦ 

b/9¢a ǇƭŀƴƴƛƴƎ ǊŜǎƻǳǊŎŜ ǘƻƻƭ ¸н ƘǧǇǎΥκκ

ǿǿǿΦƴŎŜǘƳΦƻǊƎΦǳƪκǊŜǎƻǳǊŎŜǎκпнсор 

{Ƙƻǿ о ǘŜƴǘƘǎΦ {Ƙƻǿ ол ƘǳƴŘǊŜŘǘƘǎΦ ²Ƙŀǘ Řƻ ȅƻǳ 

ƴƻǝŎŜΚ 

Iƻǿ ŎƻǳƭŘ ȅƻǳ ǿǊƛǘŜ ǘƘŜǎŜ ŀǎ ŀ ŘŜŎƛƳŀƭΣ ǇŜǊŎŜƴǘŀƎŜ 

ŀƴŘ ŦǊŀŎǝƻƴΚ 



 мс 

9ǉǳƛǾŀƭŜƴŎŜ όLƴŎƭǳŘƛƴƎ ŦǊŀŎǝƻƴǎΣ ŘŜŎƛƳŀƭǎ ŀƴŘ ҈ύ 

 

¦ǎŜ CǊŀŎǝƻƴ ǿŀƭƭǎ ǘƻ ǎƘƻǿ ŜǉǳƛǾŀƭŜƴŎŜΦ 

{ŜŜ IŀƳǇǎƘƛǊŜ ŦǊŀŎǝƻƴ ŎŀǊŘǎς Ŏǳǘ ǳǇ ŀƴŘ ǳǎŜ ǘƻ 

ƳƻŘŜƭ ŜǉǳƛǾŀƭŜƴŎŜΦ 

Iƻǿ Ƴŀƴȅ ŜƛƎƘǘǎ ŀǊŜ 

Ŝǉǳŀƭ ǘƻ ƻƴŜ ƘŀƭŦΚ 

Iƻǿ Řƻ ȅƻǳ ƪƴƻǿΚ 

²ƻǳƭŘ ȅƻǳ ǊŀǘƘŜǊ ƘŀǾŜ нκо ƻŦ ǘƘŜ ōƻȄ ƻŦ ŎƘƻŎƻƭŀǘŜǎ ƻǊ  пκс ƻŦ ǘƘŜ ōƻȄΚ 

9ȄǇƭŀƛƴ ǿƘȅΦ 

   

   

   

 
άL ǿƻǳƭŘ ƘŀǾŜ ŜƛǘƘŜǊ ŀǎ ǘƘŜȅ ŀǊŜ ŜǉǳƛǾŀƭŜƴǘΦέ 

L ƘŀǾŜ ǘǿƻ ŘƛũŜǊŜƴǘ ōƻȄŜǎ ƻŦ ŎƘƻŎƻƭŀǘŜǎΦ hƴŜ Ƙŀǎ ф ƛƴΦ ²ƻǳƭŘ ȅƻǳ ǊŀǘƘŜǊ 

ƘŀǾŜ нκо ƻŦ ǘƘƛǎ ƻƴŜ ƻǊ пκс ƻŦ ǘƘŜ ƻǘƘŜǊ ǿƘƛŎƘ Ƙŀǎ му ƛƴΚ 

 

aŀƪƛƴƎ ƎŜƴŜǊŀƭƛǎŀǝƻƴǎ 

ά¢ƘŜ ƴǳƳŜǊŀǘƻǊ ƛǎ ŀƭǿŀȅǎ ƘŀƭŦ ǘƘŜ ŘŜƴƻƳƛƴŀǘƻǊέ 

[ƛƴƪ ŦǊƻƳ aƻƻŘƭŜ 



 мт 

9ǉǳƛǾŀƭŜƴŎŜ όLƴŎƭǳŘƛƴƎ ŦǊŀŎǝƻƴǎΣ ŘŜŎƛƳŀƭǎ ŀƴŘ ҈ύ 

 

{Ƙƻǿ о ǘŜƴǘƘǎΦ {Ƙƻǿ ол ƘǳƴŘǊŜŘǘƘǎΦ ²Ƙŀǘ Řƻ ȅƻǳ ƴƻǝŎŜΚ 

Iƻǿ ŎƻǳƭŘ ȅƻǳ ǿǊƛǘŜ ǘƘŜǎŜ ŀǎ ŀ ŘŜŎƛƳŀƭΣ ǇŜǊŎŜƴǘŀƎŜ ŀƴŘ 

ŦǊŀŎǝƻƴΚ 

b/9¢aΥ ¢ŜŀŎƘƛƴƎ ŦƻǊ aŀǎǘŜǊȅΥ vǳŜǎǝƻƴǎΣ ǘŀǎƪǎ ŀƴŘ ŀŎǝǾƛǝŜǎ ǘƻ 

ǎǳǇǇƻǊǘ ŀǎǎŜǎǎƳŜƴǘΦ ¸р 

¸с CǊŀŎǝƻƴǎ 

wŜŎŀƭƭ ŀƴŘ ǳǎŜ ŜǉǳƛǾŀƭŜƴŎŜǎ ōŜǘǿŜŜƴ ǎƛƳǇƭŜ ŦǊŀŎǝƻƴǎΣ 

ŘŜŎƛƳŀƭǎ ŀƴŘ ǇŜǊŎŜƴǘŀƎŜǎΣ ƛƴŎƭǳŘƛƴƎ ƛƴ ŘƛũŜǊŜƴǘ ŎƻƴǘŜȄǘǎΦ 

          

          

          

          

          

          

          

          

          

          



 му 

!ŘŘƛǝƻƴ ŀƴŘ {ǳōǘǊŀŎǝƻƴ ƻŦ CǊŀŎǝƻƴǎ όƛƴŎƭǳŘƛƴƎ ŜǉǳƛǾŀƭŜƴŎŜύ 

Iƻǿ Ƴŀƴȅ ǿŀȅǎ Ŏŀƴ ȅƻǳ ƳŀƪŜ м ǳǎƛƴƎ ŀŘŘƛǝƻƴ ƻŦ ŦǊŀŎǝƻƴǎΚ 

 

¢Ǌȅ ǿƛǘƘ ǘƘŜ ǎŀƳŜ ŘŜƴƻƳƛƴŀǘƻǊΦ 

 

¢Ǌȅ ŘƛũŜǊŜƴǘ ŘŜƴƻƳƛƴŀǘƻǊǎ ǘƘŀǘ ƘŀǾŜ 

ŘŜƴƻƳƛƴŀǘƻǊǎ ǘƘŀǘ ŀǊŜ ƳǳƭǝǇƭŜǎ ƻŦ 

ŜŀŎƘ ƻǘƘŜǊΦ 

 

 

! ǊŀƴƎŜ ƻŦ ŘƛũŜǊŜƴǘ ŘŜƴƻƳƛƴŀǘƻǊǎΦ 

 

bƻǿ ǇǊƻǾŜ ƛǘς ŘǊŀǿ ƛƳŀƎŜǎ 

ƘǧǇǎΥκκǿǿǿΦƴŎŜǘƳΦƻǊƎΦǳƪκǊŜǎƻǳǊŎŜǎκпослф 

!ŘŘƛǝƻƴ ŀƴŘ {ǳōǘǊŀŎǝƻƴ ƻŦ CǊŀŎǝƻƴǎ 

wŜŀǎƻƴƛƴƎ ŀōƻǳǘ !ŘŘƛǝƻƴ ŀƴŘ {ǳōǘǊŀŎǝƻƴ ƻŦ CǊŀŎǝƻƴǎ 

/ŀƭŎǳƭŀǝƴƎ ŦǊŀŎǝƻƴǎΣ ōŀǊ ƳƻŘŜƭ ŀƴŘ ǇǊƻōƭŜƳǎ 

 

 

CǊŀŎǝƻƴǎ Ŏŀƴ ōŜ ŀŘŘŜŘ ƻǊ ǎǳōǘǊŀŎǘŜŘ ƛŦ ǘƘŜȅ ƘŀǾŜ ǘƘŜ ǎŀƳŜ 

ŘŜƴƻƳƛƴŀǘƻǊΦ {ŜŜ 9ǉǳƛǾŀƭŜƴŎŜ ŀƭǎƻΦ ¢Ƙƛǎ ƪŜȅ ƛŘŜŀ ƴŜŜŘǎ ǘƻ ōŜ 

ǎŜŎǳǊŜ ŬǊǎǘΦ 

{ŜŜ IŀƳǇǎƘƛǊŜ CǊŀŎǝƻƴ ŎŀǊŘ ǘŜƳǇƭŀǘŜǎΦ 

  

      

/ƘƛȊ 

/ŀǊƻƭƛƴŜ 

пκп Ґ м ǿƘƻƭŜ ǎƻ рκп ƛǎ ƳƻǊŜ ǘƘŀƴ мΦ ¢ƘŜǊŜ ŀǊŜ пκп Ґ м ǿƘƻƭŜ ŀƴŘ нκп Ґ мκн  

 


