
Project Title 
The PolarDARN Component of SuperDARN 

Researcher’s Name and Affiliation 
Dr. Kathryn A. McWilliams, Univ. of Saskatchewan 

Project Location 
Clyde River, Nunavut (in association with Rankin Inlet, NU and Inuvik, NWT) 

Time-frame 
Construction to start in July 2012 
Radar operation to start in October 2012 and we anticipate a minimum operations period of 10 years. 

Project Description 

Purpose 

The new radar at Clyde River will be Canada’s latest contribution to the very successful international 
SuperDARN (Super Dual Auroral Radar Network) program.  Canada was one of the founding members 
of SuperDARN, and the first "new" generation radar began operations in Saskatoon in 1993 when the 
original partners from France, the USA and Canada held their first meeting in Saskatoon.  The 
consortium has grown continuously so that ten of the world’s top industrialized countries are partners, 
and there are 27 radars currently in operation around the world, eighteen in the northern hemisphere and 
nine in the southern hemisphere.  There are also nine more radars being built, so there will soon be 36 
SuperDARN radars in operation world-wide.  Canada, a leader in the international SuperDARN 
program, will operate five radars after the installation of the radar at Clyde River, which will be 
operating before the end of 2012.  The new radar at Clyde River will be Canada’s latest contribution to 
the international SuperDARN scientific consortium.  The three most northerly SuperDARN radars 
operated by Canada (Rankin Inlet, Inuvik and Clyde River) are known by the special name 
“PolarDARN,” because they monitor the special region of the ionosphere close to the magnetic pole 
known as the “polar cap.”   

Goals & Objectives 

In the current satellite age, when communications and banking are handled almost exclusively by 
satellites, billions of dollars’ worth of infrastructure has been launched into space.  SuperDARN 
measures the motion of charged particles in the electrified layer of the upper atmosphere, called the 
“ionosphere.” These particle motions are equivalent to voltage patterns on a global scale.  These voltage 
patterns are a measure of how much the Earth’s atmosphere is being affected by the solar wind and the 
interplanetary magnetic field in the Earth’s space environment.  In the study of “space weather” these 
voltage patterns are essentially equivalent to maps of atmospheric pressure that drive the “normal” 
weather that we experience near the Earth’s surface.  During active times, like during magnetic storms, 
there can be very dangerous "space weather" conditions.  Increased radiation in space makes it 
necessary for astronauts on the International Space Station to take refuge and for the delicate electronics 
on board satellites, which facilitate billions of dollars of business, to be protected.  Closer to the ground, 
communication and navigation can be severely disrupted, particularly at high latitudes, and commercial 
airlines often divert planes from transpolar routes due to radiation penetrating to cruising altitude of 



airplanes.  SuperDARN is contributing to our understanding of the connection between the space 
environment and the Earth’s atmosphere—the Sun-Earth connection.  The PolarDARN radars are 
critical to this research, since they make measurements in the polar cap, which is the region where the 
Earth’s upper atmosphere is most directly connected, via the Earth’s magnetic field, to space. 

Method of Transportation 

The transportation required for doing the research will be minimal since the instrument is a static radar 
station. During the construction period we will rent a pickup truck from the Municipality of Clyde River 
to be mainly used for construction crew transport. For maintenance trips during normal operation the 
local technical assistant will be making use of a personal ATV or snow mobile. 

Structures that will be erected (permanent / temporary) 

The PolarDARN site structures can be broken down into 3 distinct subsystems: 
1) The building 

The site building (an insulated 20ft seacan) will house all the radar electronics and computers. It 
will also be the base for all site installation, operation and maintenance visits. 

2) The Antenna system 
The antenna system will be the most significant part of the structures on site. The antenna system 
consists of two antenna arrays.  The main array and the interferometer array are separated by a 
distance of 100 meters. The main array is 240 metres long (roughly the length of 2 football 
fields), and the interferometer array is 60 metres long (roughly the width of a football field).   

3) The site power line 
The overhead power line will be installed such that the power line comes into the site 
perpendicular to the two antenna arrays. The reason for this is to minimize electromagnetic 
interference of the power line with the radar system. 
 

The building and antenna structures are designed to be long term, but non-permanent, installations. 

Restoration / abandonment plans 

The deployment plan that has been implemented for the Clyde River PolarDARN radar allows for a 
complete site installation for which no concrete has to be poured, no pylons have to be sunk into the 
permafrost (which would result in a permanent installation), and no landscaping is required for road 
construction. 

Methodology 

The radar system is designed to be operated remotely, controlled by the engineering team at the 
University of Saskatchewan, with some input by the local technical assistant, when required.  The radar 
will remotely sense the atmosphere, and the data collected will be entirely digital.  No physical samples 
will be collected on-site. 
 
The community of Clyde River was selected as the best site for our radar installation.  From this 
location, we can achieve the best overlap with another radar system at Resolute Bay, for which the 
Clyde River radar is a supporting instrument.  The distance between Clyde River and Resolute Bay 
make Clyde River an ideal site for best overlap of the radar fields-of-view for joint observations of the 
ionosphere. 



Data 

Each radar in the international SuperDARN network (of which the Clyde River PolarDARN radar is 
part) makes a full scan every minute, and all radars are synchronized to scan together.  These data are 
uploaded in real-time to Johns Hopkins University Applied Physics Laboratory.  The data are then 
combined to produce vast voltage maps of the ionosphere in the northern and southern regions at mid to 
high latitudes.  The SuperDARN data are used in studies of “space weather”—how conditions in the 
near-Earth space environment affect the ionosphere (with implications for infrastructure on the ground, 
like long power transmission lines and pipelines).  The data are used in scientific studies, and these tend 
to fall into two categories:  (i) case studies of specific intervals, and (ii) long term statistical studies that 
can make use of the entire SuperDARN database, which extends over two decades.  The data are 
therefore shared and stored with all SuperDARN partners, and they are archived at multiple and 
separated sites.  The radar data are also useful in conjunction with other instruments.  For example, the 
upcoming satellite missions Swarm (European Space Agency) and ePOP (Canadian Space Agency) will 
rely heavily on Canadian SuperDARN (including PolarDARN) data to augment their datasets. 

Reporting 

The results of the research are routinely published in scientific journals and presented at national and 
international conferences.  The SuperDARN community also holds an annual workshop to discuss our 
work.  The 2012 SuperDARN workshop will be hosted by the Chinese team and taking place in 
Shanghai, and the Canadian team will host the 2013 workshop in Saskatchewan.  Communication to the 
communities in the North is usually done through radio and television interviews.  Plans for public talks 
to be given in the communities of Clyde River, Inuvik and Rankin Inlet have been discussed, but at this 
time our operating budget does not allow for this. 



ᐱᓕᕆᐊ ᑦ ᓴ ᐅ ᑉ  ᑐ ᖅᑐ ᕋ ᐅᑎᖓ 
ᐳ ᕐ ᓗᑖ ᕐ ᓐ ᑯ ᑦ  ᐱᓕᕆᔾ ᔪ ᑎᖓᑦ  ᐃᓚᒋ ᔭ ᐅ ᔪ ᑦ  ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᑯ ᓐ ᓄᑦ  

ᖃᐅᔨ ᓴ ᖅᑎᐅ ᑉ  ᐊᑎᖓ ᐊ ᒻ ᒪ ᓗ ᐱᓕᕆᕝ ᕕᖓ 
ᓗᑦ ᑖ ᖅ  ᑳ ᑐ ᕆᓐ  ᐊ ᐃ . ᒪ ᒃ ᐅ ᐃ ᓕᐊ ᒻ ᔅ , ᓯ ᓚᑦ ᑐ ᓴ ᕐ ᕕ ᔾ ᔪ ᐊ ᖓᑦ  ᓵ ᔅ ᓯ ᑳ ᑦ ᓱ ᐅ ᐋ ᓐ  

ᐱᓕᕆᐊ ᑦ ᓴ ᖃᕐ ᕕᐅᓂᐊᖅᑐ ᖅ  
ᑲ ᖏᖅ ᑐ ᒑ ᐱ ᒃ , ᓄᓇᕗᑦ  (ᑲ ᑐ ᔾ ᔨ ᖃᑎᖃᕐ ᓗᑎ ᒃ  ᑲ ᖏᖦ ᖠᓂᕐ ᒥ ᑦ , ᓄᓇᕗᑦ  ᐊ ᒻ ᒪ ᓗ  ᐃᓅᕕ ᒃ , ᓄᓇᑦ ᓯ ᐊ ᖅ ) 

ᐅ ᓪ ᓗᕐ ᓯ ᐅᑎ  
ᓴ ᓇᒋ ᐊ ᕋ ᔭ ᖅ ᑐ ᑦ  ᔪ ᓚᐃ  2012 
ᖃᐅ ᔨ ᓴ ᐅ ᑎᖓ ᐱᓕᕆᔾ ᔪ ᑕ ᐅ ᓕᕐ ᓗᓂ  ᐋ ᑦ ᑑ ᐸ  2012 ᐊ ᒻ ᒪ ᓗ  ᐃ ᓱ ᒪ ᒋ ᔭ ᕗ ᑦ  ᐊ ᐅ ᓚᒃ ᑲ ᔭ ᕆᐊᖓ ᐊ ᕐ ᕌ ᒍ ᓄᑦ  
ᖁᓕᓄᑦ  (10). 

ᐱᓕᕆᐊ ᑦ ᓴ ᐅ ᑉ  ᓇᓗᓇᐃᔭ ᐃᑎᖓ 

ᓴᖅᑭᕈᑎᖓ 

ᓄᑖ ᖑᒐ ᔭ ᖅ ᑐ ᖅ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ  ᑲ ᖏᖅ ᑐ ᒑ ᐱ ᒻ ᒥ  ᑲ ᓇᑕ ᒥ ᐅ ᑕ ᐃ ᑦ  ᓴ ᖅ ᑭ ᑎ ᓐ ᓂᐊ ᖅ ᑕ ᖓ ᐃᓚᓕᐅ ᑎᓂᐊ ᖅ ᑐ ᖅ  
ᑲ ᔪ ᓯ ᓂᖃᑦ ᓯ ᐊ ᑐ ᒻ ᒪ ᕆᐅ ᔪ ᒧ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ ᐅ ᑕ ᐃ ᑦ  ᓴ ᓇᓯ ᒪ ᔭ ᖓᓐ ᓄᑦ  ᓱ ᐳ ᕐ ᑖ ᓐ ᕐ ᒧ ᑦ  
(ᓴ ᓐ ᖏᔪ ᒻ ᒪ ᕆᐅ ᔪ ᖅ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓯ ᓚᑖ ᓃᑦ ᑐ ᓂᑦ ) ᐱᓕᕆᐊ ᑦ ᓴ ᖓᓐ ᓄᑦ .  ᑲ ᓇᑕ ᒥ ᐅ ᑕ ᐃ ᑦ  
ᐃᓚᒋ ᔭ ᐅ ᔪ ᑦ  ᐱᓕᕆᐊ ᑦ ᓴ ᒥ ᑦ  ᓴ ᖅ ᑮ ᒋ ᐊ ᓐ ᖓᓚᐅ ᖅ ᑐ ᓄᑦ  ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᒥ ᑦ , ᐊ ᒻ ᒪ ᓗ  
ᓯ ᕗᓪ ᓕᖅ ᐹ ᖑᓚᐅ ᖅ ᑐ ᖅ  “ᓄᑖ ᖑᓪ ᓗᓂ” ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ  ᐱᓕᕆᔾ ᔪ ᑕ ᐅ ᕙᓕᓚᐅ ᕐ ᒪ ᑕ ᓂᑦ  ᓵ ᔅ ᓯ ᑲ ᑑ ᓐ ᒥ  1993-
ᖑᑎ ᓪ ᓗᒍ  ᓯ ᕗᓪ ᓕᖅ ᐹ ᖑᓚᐅ ᖅ ᑐ ᑦ  ᑲ ᑐ ᔾ ᔨ ᖃᑎ ᒌ ᓐ ᓂᒃ ᑯ ᑦ  ᑲ ᑎ ᒪ ᒋ ᐊ ᓐ ᖓᓚᐅ ᕐ ᓯ ᒪ ᓪ ᓗᑎ ᒃ  
ᕗᕌ ᓐ ᔅ ᒥ ᐅ ᑕ ᐃ ᑦ , ᒥ ᐊ ᓕᒐ ᕐ ᒥ ᐅ ᑕ ᐃ ᑦ  ᐊ ᒻ ᒪ ᓗ  ᑲ ᓇᑕ ᒥ ᐅ ᑕ ᐃ ᑦ .  ᐱᓕᕆᔨ ᐅ ᔪ ᑦ  ᑲ ᑐ ᔾ ᔨ ᖃᑎ ᒌ ᖑᕙ ᑦ ᑐ ᑦ  
ᐱᕈ ᖅ ᐸ ᓪ ᓕᐊ ᖏᓐ ᓇᕋ ᒥ ᒃ  ᑕ ᐃ ᒪ ᓐ ᖓᓂᑦ  ᖁᓕᐅ ᔪ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ ᐅ ᑕ ᐃ ᑦ  ᓴ ᓇᕕᖃᖅ ᐸ ᑦ ᑐ ᑦ  
ᑲ ᑐ ᔾ ᔨ ᖃᑎ ᒌ ᓕᕐ ᓂᑰ ᔪ ᑦ , ᐊ ᒻ ᒪ ᓗ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ  27-ᖑᓕᖅ ᑐ ᑎ ᒃ  ᐊ ᐅ ᓚᑕ ᐅ ᔪ ᑦ  ᓇᒥ ᑐ ᐃ ᓐ ᓇᖅ  
ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ , 18-ᖑᔪ ᑦ  ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑐ ᒦ ᑦ ᑐ ᑎ ᒃ  ᐊ ᒻ ᒪ ᓗ  9-ᖑᔪ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓂᒋ ᖅ ᐸ ᓯ ᐊ ᓃᑦ ᑐ ᑎ ᒃ .  9-
ᖑᔪ ᓂᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ᓴ ᓂᑦ  ᓴ ᓇᕙᓪ ᓕᐊ ᒻ ᒥ ᔪ ᑦ , ᒫ ᓐ ᓇᕈ ᓗᒃ  36-ᒦ ᓛᓕᖅ ᑐ ᑦ  ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᑯ ᑦ  
ᖃᐅ ᔨ ᓴ ᐅ ᑎᖏᑦ  ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ  ᓇᒥ ᑐ ᐃ ᓐ ᓇᖅ .  ᑲ ᓇᑕ ᒥ ᐅ ᑕ ᐃ ᑦ , ᓯ ᕗᓕᖅ ᑎ ᒻ ᒪ ᕆᐅ ᔪ ᑦ  
ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ ᐅ ᑕ ᐃ ᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑎᖏᓐ ᓂᑦ , ᐊ ᐅ ᓚᑦ ᓯ ᓛᖅ ᑐ ᑦ  ᑕ ᓪ ᓕᒪ ᓂᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᓂᑦ  
ᓴ ᓇᔭ ᐅ ᓚᐅ ᖅ ᑎ ᓪ ᓗᒍ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ᓴ ᖅ  ᑲ ᖏᖅ ᑐ ᒑ ᐱ ᒻ ᒥ , 2012 ᓄᖑᓚᐅᖏᓱ ᖓᕐ ᓂᖓᓂ  
ᐊ ᐅ ᓚᑕ ᐅ ᒋ ᐊ ᓕᓛᖅ ᑐ ᖅ .  ᑕ ᑉ ᐱ ᑲ ᓂ  ᓄᑖ ᖅ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ᓴ ᖅ  ᑲ ᓇᑕ ᒥ ᐅ ᑕ ᓄᑦ  ᓴ ᖅ ᑭ ᖅ ᑕ ᐅ ᓛᖅ ᑐ ᖅ  
ᐃᓚᒋ ᔭ ᐅ ᓂᐊ ᓕᕐ ᓗᓂ  ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᑯ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᖏᓐ ᓄᑦ .  ᐱᖓᓲ ᔪ ᑦ  ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑐ ᓂ  
ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᒋ ᔭ ᖏᑦ  ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᑯ ᑦ  ᐊ ᐅ ᓚᑕ ᐅ ᔪ ᑦ  ᑲ ᓇᑕ ᒥ ᐅ ᑕ ᓄᑦ  (ᑲ ᖏᖦ ᖠᓂᕐ ᒥ , ᐃᓅᕕ ᒻ ᒥ  ᐊ ᒻ ᒪ ᓗ  
ᑲ ᖏᖅ ᑐ ᒑ ᐱ ᒻ ᒥ ) ᖃᐅ ᔨ ᒪ ᐅ ᒍ ᑎᖃᖅ ᑐ ᑦ  “ᐳ ᓗᕐ ᑖ ᕐ ᓐ ᒥ ᑦ ”, ᐱ ᔾ ᔪ ᑎ ᒋ ᓪ ᓗᒋ ᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᐸ ᒻ ᒪ ᑕ  
ᐊ ᔾ ᔨ ᐅ ᖏᑦ ᑐ ᒥ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᐊ ᕙᓗᐊ ᓃᑦ ᑐ ᒥ ᑦ  ᖃᓂᑦ ᓴ ᕐ ᓂᖓᓂᑦ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᑲ ᔾ ᔨ ᖏᑕ  
ᓂᐱᖅ ᑲ ᕐ ᓇᖏᓐ ᓂᑦ  ᖃᐅ ᔨ ᒪ ᔭ ᐅ ᔪ ᒥ ᑦ  ‘ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑑ ᑉ  ᑲ ᔾ ᔨ ᖓᑕ  ᐊ ᕙᓗᐊ ”. 
 
 
ᑐ ᕌ ᒐ ᐃ ᑦ  ᐊ ᒻ ᒪ ᓗ  ᓴ ᖅ ᑭ ᖅ ᑕ ᐅ ᔪ ᒪ ᓂᐊ ᖅ ᑐ ᑦ  
ᐅ ᓪ ᓗᒥ ᐅ ᓕᖅ ᑐ ᖅ  ᐊ ᕐ ᕌ ᒍ ᓂ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓯ ᓚᑖ ᓄᑦ  ᖃᖓᑦ ᑕ ᖅ ᑎ ᑕ ᐅ ᓯ ᒪ ᔪ ᓂᑦ  ᐊ ᑐ ᖅ ᐸ ᓕᖅ ᑎ ᓪ ᓗᒋ ᑦ , 
ᑐ ᓴ ᐅ ᒪ ᐅ ᑎ ᑦ  ᐊ ᒻ ᒪ ᓗ  ᑮ ᓇᐅ ᔭ ᒃ ᑯ ᕕᓕᕆᓂᐅ ᔪ ᑦ  ᐱᓕᕆᐊ ᖑᕙᓕᖅ ᑎ ᓪ ᓗᒋ ᑦ  ᖃᖓᑦ ᑕ ᖅ ᑎ ᑕ ᐅ ᓯ ᒪ ᔪ ᓄᑦ  
ᑭ ᓯ ᐊ ᓂ , ᐱᓕᕆᔾ ᔪ ᑎ ᑦ ᓴ ᓂᑦ  ᐊ ᑭ ᑐ ᔪ ᕐ ᔪ ᐊ ᕌ ᓗᓐ ᓂᑦ  ᖃᖓᑦ ᑕ ᖅ ᑎ ᑦ ᓯ ᓯ ᒪ ᓕᖅ ᑐ ᑦ  
ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᒧ ᑦ .  ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᑯ ᑦ  ᐆ ᑦ ᑕ ᐃ ᕙ ᑦ ᑐ ᑦ  ᐆ ᒻ ᒪ ᖅ ᑯ ᑎᓄᑦ  ᐊ ᖅ ᑯ ᑕ ᐅ ᕙ ᑦ ᑐ ᒥ ᑦ  
ᑕ ᒫ ᓂᖅ ᑭ ᕙ ᑦ ᑐ ᓂᑦ  ᓄᓇᕐ ᔪ ᐊ ᕐ  ᐊ ᕙᑎᐊ ᓂ , ᑕ ᐃ ᔭ ᐅ ᔪ ᒥ ᑦ  “ᐊ ᐃᓄᔅ ᕕ ᐅ ᕐ ” ᖃᓪ ᓗᓈᑎᑐ ᑦ .  ᑕ ᒪ ᒃ ᑯ ᐊ ᓕ  



ᖃᐅ ᔨ ᓴ ᖅ ᑕ ᐅ ᕙ ᑦ ᑐ ᑦ  ᐊ ᔾ ᔨ ᖃᖅ ᑐ ᑦ  ᐆ ᒻ ᒪ ᖅ ᑯ ᑎᓂᑦ  ᐊ ᑐ ᖅ ᑕ ᐅ ᕙ ᑦ ᑐ ᒥ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ ᐅ ᑕ ᓄᑦ .  
ᑕ ᒪ ᒃ ᑯ ᐊ ᓕ  ᐆ ᑦ ᑑ ᑕ ᐅ ᔪ ᓐ ᓇᐸ ᑦ ᑐ ᑦ  ᖃᓄᖅ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᐊ ᕙᓗᐊ  ᐊ ᑦ ᑐ ᖅ ᑕ ᐅ ᓂᖃᖅ ᐸ ᒻ ᒪ ᖔᖅ  
ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᒥ ᑦ  ᐊ ᓄᕆᒧ ᑦ  ᐊ ᒻ ᒪ ᓗ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓂᐱᖅ ᑲ ᕐ ᓇᖓᓄᑦ  ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑑ ᓂᖓᑕ  
ᓄᓇᕐ ᔪ ᐊ ᑉ .  ᖃᐅ ᔨ ᓴ ᖅ ᑕ ᐅ ᑎ ᓪ ᓗᒍ  “ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑑ ᑉ  ᓯ ᓚᖓ” ᑕ ᒪ ᒃ ᑯ ᐊ  ᐆ ᒻ ᒪ ᖅ ᑯ ᑎᖃᐅ ᖅ ᑐ ᑦ  
ᐊ ᔾ ᔨ ᑐ ᐃ ᓐ ᓇᑦ ᓯ ᐊ ᕆᕙᐃ ᑦ  ᓄᓇᓐ ᖑᐊ ᑦ  ᓯ ᓚᓕᕆᔾ ᔪ ᑎᐅ ᕙ ᑦ ᑐ ᑦ  ᐃᖏᕐ ᕋ ᑎ ᑦ ᓯ ᕙ ᑦ ᑐ ᑦ  
“ᓯ ᓚᕆᕙ ᑦ ᑕ ᑎ ᓐ ᓂᑦ  ᖃᐅ ᔨ ᕙ ᑦ ᑕ ᑎ ᓐ ᓂᑦ ” ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ ᐅ ᑕ ᐅ ᔪ ᒍ ᑦ .  ᐊ ᐅ ᓚᓂᖃᓗᐊ ᓕᕋ ᐃ ᒻ ᒪ ᑕ , ᓲ ᕐ ᓗ  
ᓯ ᓚᕈ ᔪ ᒻ ᒪ ᕆᑦ ᑎ ᑐ ᑦ  ᐃᕗᓘᒥ ᖃᑦ ᑕ ᐸ ᑦ ᑐ ᓂ , “ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑑ ᓂᖓᓂ  ᓯ ᓚ” ᐅ ᓗᕆᐊ ᓇᓕᕈ ᓐ ᓇᐸ ᑦ ᑐ ᑦ .  
ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᒥ  ᐆ ᑕ ᕐ ᓇᖅ ᑐ ᖃᓗᐊ ᓕᕐ ᓂᖓ ᐱ ᓪ ᓗᒍ  ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᒥ  ᐃ ᖅ ᑲ ᓇᐃ ᔭ ᖅ ᐸ ᑦ ᑐ ᑦ  
ᐊ ᒻ ᒪ ᓗ  ᐱᓕᕆᔾ ᔪ ᑎ ᒋ ᕙ ᑦ ᑕ ᖏᑦ  ᐆ ᒻ ᒪ ᖅ ᑯ ᑎᓂᑦ  ᐊ ᑐ ᕆᐊ ᖃᖅ ᐸ ᑦ ᑐ ᑦ  ᐊ ᑭ ᑐ ᔪ ᐊ ᓘᓪ ᓗᑎ ᒃ  
ᓴ ᐳ ᒻ ᒥ ᔭ ᐅ ᒋ ᐊ ᖃᓕᖅ ᐸ ᑦ ᑐ ᑦ . ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ ᑦ  ᖃᓂᑦ ᓴ ᓂᕐ ᓴ ᐅ ᓂᖏᑦ , ᐊ ᑲ ᐅ ᓐ ᖏᓕᐅ ᕈ ᑎᖃᕈ ᓐ ᓇᖅ ᑐ ᑦ  
ᑐ ᓴ ᐅ ᒪ ᐅ ᑎᓕᕆᔾ ᔪ ᑎ ᑦ  ᐊ ᒻ ᒪ ᓗ  ᖃᐅ ᔨ ᒪ ᐅ ᑎᐅ ᔪ ᑦ  ᓇᒧ ᑦ  ᑐ ᕌ ᖅ ᑐ ᖃᓕᕋ ᓗᐊ ᕐ ᒪ ᖔᖅ , ᐱᓗᐊ ᖅ ᑐ ᒥ  ᓯ ᓚᐅ ᑉ  
ᖁᑦ ᓯ ᓐ ᓂᖓᓃᑦ ᑐ ᑦ , ᐊ ᒻ ᒪ ᓗ  ᖃᖓᑕ ᓲ ᓕᕆᔨ ᐅ ᔪ ᑦ  ᖃᖓᑕ ᓲ ᖁᑎ ᒥ ᓂᒃ  ᐊ ᓯ ᐊ ᒍ ᖔᖅ  
ᐊ ᖅ ᑯ ᑎᖃᖅ ᑎ ᑦ ᓯ ᓇᓱ ᐊ ᖅ ᐸ ᒻ ᒥ ᔪ ᑦ  ᐱ ᔾ ᔪ ᑎ ᐅ ᓪ ᓗᑎ ᒃ  ᐆ ᑖ ᕐ ᓇᖅ ᑐ ᑦ  ᖃᓂᑦ ᓴ ᓗᐊ ᕐ ᓂᐅ ᓴ ᓕᕐ ᓂᖏᑦ  
ᖃᖓᑕ ᓲ ᓂᑦ  ᖁᑦ ᓯ ᑦ ᑐ ᑲ ᓪ ᓚ ᒃ ᑯ ᑦ  ᖃᖓᑕ ᔪ ᓂᑦ .  ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᑯ ᑦ  ᐱᓕᕆᔾ ᔪ ᑎ ᒃ ᑯ ᑦ  
ᑐ ᓂᕐ ᕈ ᑎᖃᖅ ᐸ ᓪ ᓕᐊ ᓕᖅ ᑐ ᑦ  ᑐ ᑭ ᓯ ᐅ ᒪ ᐅ ᑎ ᑦ ᓴ ᒃ ᑯ ᑦ  ᐊ ᑦ ᑐ ᐊ ᓂᖏᓐ ᓂᑦ  ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑑ ᑉ  
ᐊ ᕙᑎᐊ ᓂᑦ  ᐊ ᒻ ᒪ ᓗ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓯ ᓚᖓᓂᑦ  - ᓯ ᕿᓂᐅ ᑉ -ᓄᓇᕐ ᔪ ᐊ ᑉ  ᐊ ᑦ ᑐ ᐊ ᓂᖏᓐ ᓂᑦ .  ᐴ ᓗᕐ ᑖ ᕐ ᓐ ᑯ ᑦ  
ᖃᐅ ᔨ ᓴ ᐅ ᑎᖏᑦ  ᑕ ᒪ ᑦ ᓱ ᒧ ᖓ ᖃᐅ ᔨ ᓴ ᕐ ᓂᐅ ᔪ ᒧ ᑦ  ᐊ ᑐ ᖅ ᑐ ᒻ ᒪ ᕆᐅ ᕗ ᑦ , ᐆ ᑦ ᑕ ᐃ ᕙ ᒻ ᒪ ᑕ  ᓱ ᓇᓂᑦ  
ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑑ ᑉ  ᑲ ᔾ ᔨ ᖓᓂᑦ  ᖃᓂᑦ ᓴ ᖅ ᑐ ᓂᑦ , ᑕ ᑉ ᐸ ᐅ ᓇᓕ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓯ ᓚᖓ ᖁᑦ ᓯ ᓐ ᓂᖓᓃᑦ ᑐ ᒧ ᑦ  
ᐊ ᑦ ᑐ ᐊ ᓂᖃᑦ ᓯ ᐊ ᖅ ᑐ ᖅ , ᓲ ᕐ ᓗ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓂᐱᖅ ᑲ ᕐ ᓇᖏᓐ ᓂᑦ , ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᒧ ᑦ . 

ᐃᖏᕐ ᕋ ᔾ ᔪ ᑎ ᑦ ᓴ ᐃ ᑦ  

ᐃᖏᕐ ᕋ ᔾ ᔪ ᑎ ᐅ ᓛᖅ ᑐ ᑦ  ᖃᐅ ᔨ ᓴ ᕐ ᓂᖏᓐ ᓂ  ᐊ ᒥ ᓱ ᐊ ᓘᓛᓐ ᖏᑦ ᑐ ᑦ  ᐱᓕᕆᔾ ᔪ ᑎᐅ ᔪ ᖅ  ᖃᐅ ᔨ ᓴ ᕐ ᕕ ᐅ ᒻ ᒪ ᑦ . 
ᓴ ᓇᔭ ᐅ ᓂᖓᓂ  ᐊ ᑐ ᖅ ᑐ ᐊ ᓛᖅ ᑐ ᒍ ᑦ  ᓄᓇᓯ ᐅ ᒻ ᒥ ᑦ  ᐅ ᓯ ᑲ ᑦ ᑕ ᐅ ᑎᓕᒻ ᒥ ᑦ  ᐅ ᖓᑖ ᒍ ᑦ  ᓄᓇᓕᖏᒻ ᒥ  
ᑲ ᖏᑦ ᑐ ᒑ ᐱᐅ ᑉ  ᐊ ᑐ ᖅ ᑕ ᐅ ᖃᑦ ᑕ ᓛᖅ ᑐ ᒥ ᑦ  ᓴ ᓇᓛᖅ ᑐ ᓄᑦ  ᖃᐅ ᔨ ᓴ ᕐ ᕕ ᑦ ᓴ ᒥ ᑦ .  ᓄᓇᓕᕐ ᒥ ᐅ ᑕ ᖅ  
ᐱᓕᕆᔨ ᐅ ᓛᖅ ᑐ ᖅ  ᖃᐅ ᔨ ᓴ ᕆᐊ ᖅ ᐸ ᓛᖅ ᑐ ᖅ  ᖃᐅ ᔨ ᓴ ᕐ ᕕ ᒻ ᒥ ᑦ  ᓴ ᓇᒋ ᐊ ᖃᖅ ᑐ ᖃᓕᓐ ᖏᒃ ᑲ ᓗᐊ ᕐ ᒪ ᖔᖅ  
ᐊ ᑐ ᕐ ᓗᓂ  ᓇᖕ ᒥ ᓂᖁᑎᒥ ᓂᒃ  ᐱᓲ ᑎ ᑲ ᓪ ᓚ ᒻ ᒥ ᑦ  ᖃᒧ ᑕ ᐅ ᔭ ᓂᓘᓐ ᓃᑦ . 

ᓇᑉ ᐸ ᖅ ᑕ ᐅ ᓛᖅ ᑐ ᑦ  (ᓇᐸ ᐃ ᓐ ᓇᓕᕐ ᓗᑎ ᒃ /ᓇᐸ ᑎ ᑕ ᐅ ᑲ ᐃ ᓐ ᓇᕐ ᓗᑎ ᒃ  ᐊ ᑐ ᖅ ᑕ ᐅ ᓂᖏᓐ ᓂᑦ ) 

ᐴ ᓗᕐ ᑖ ᕐ ᓐ ᑯ ᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ᓴ ᖏᑦ  ᐱᖓᓱ ᐃᓕᖓᓗᑎ ᒃ  ᐱᓕᕆᔾ ᔪ ᑎ ᒍ ᑦ  ᐊ ᑐ ᖅ ᑕ ᐅ ᓛᖅ ᑐ ᑦ : 
1) ᐃ ᔾ ᓗ ᑦ ᑕ ᖓ 

ᐃ ᓪ ᓗᑦ ᑕ ᕆᓛᖅ ᑕ ᖓ (20 ᕖ ᑦ ᖑᒐ ᔭ ᖅ ᑐ ᖅ  ᐅ ᒥ ᐊ ᕐ ᔪ ᐊ ᒃ ᑰ ᑦ  ᓱ ᓇᒃ ᑯ ᑖ ᒃ ᑯ ᕕ ᒥ ᓂᖅ ) ᐃᓗᓕᖃᓛᖅ ᑐ ᖅ  
ᖃᐅ ᔨ ᓴ ᐅ ᑎᓂᑦ  ᐊ ᒻ ᒪ ᓗ  ᖃᕋ ᑕ ᐅ ᔭ ᓂᑦ .  ᖃᐅ ᔨ ᓴ ᐅ ᑎᓄᑦ  ᐃᓚᒋ ᔭ ᐅ ᔪ ᓂᑦ  ᓴ ᓇᕕᐅ ᓛᕐ ᒥ ᔪ ᖅ , 
ᐊ ᐅ ᓚᑦ ᓯ ᕕ ᐅ ᓗᓂ  ᐊ ᒻ ᒪ ᓗ  ᖃᐅ ᒋ ᐊ ᖅ ᑕ ᐅ ᕙᓪ ᓗᓂ  ᓴ ᓇᒋ ᐊ ᖃᓕᓐ ᖏᒃ ᑲ ᓗᐊ ᕐ ᒪ ᖔᑕ  ᐃᓗᓕᖏᑦ . 

2) ᐱᓕᕆᔾ ᔪ ᑎᓄᑦ  ᓈᒻ ᒪ ᓯ ᑦ ᑎ ᑦ ᓯ ᔾ ᔪ ᑎᖓ 
ᓈᒻ ᒪ ᓯ ᑦ ᑎ ᔾ ᔪ ᑎ ᑦ ᓴ ᖏᑦ  ᑕ ᑯ ᑦ ᓴ ᐅ ᓂᖅ ᐹ ᖑᓛᖅ ᑐ ᑦ  ᓴ ᓇᔭ ᐅ ᓛᖅ ᑐ ᓂ .  ᓈᒻ ᒪ ᓯ ᑦ ᑎ ᔾ ᔪ ᑎ ᑦ ᓴ ᖏᑦ  
ᒪ ᕐ ᕈ ᐃ ᓕᖓᓛᖅ ᑐ ᑦ .  ᐊ ᑐ ᖅ ᑕ ᐅ ᓪ ᓚᕆᓛᖅ ᑐ ᖅ  ᐊ ᒻ ᒪ ᓗ  ᕿᓐ ᖑᑎᖃᕐ ᕕ ᑦ ᓴ ᖏᑦ  ᐅᖓᓯ ᒌ ᓐ ᓂᐊ ᖅ ᑐ ᑦ  
100 ᒦ ᑕ ᓂᑦ .  ᖃᐅ ᔨ ᓴ ᐅ ᑎᖓ 240 ᒦ ᑕ ᓂᑦ  ᑕ ᑭ ᓂᓕᒃ  (ᒪ ᕐ ᕉ ᓐ ᖑᐊ ᒃ  ᕗ ᑦ ᐹ ᕐ ᕖ ᒃ ), ᐊ ᒻ ᒪ ᓗ  
ᕿᓐ ᖑᑎᖏᑦ  60 ᒦ ᑕ ᐅ ᓪ ᓗᑎ ᒃ  (ᕗᑦ ᐹ ᕐ ᕕ ᒃ  ᓴ ᓂᒧ ᑦ  ᑕ ᑭ ᓂᖓᑎᑐ ᐸ ᓗᒃ ). 

3) ᓴᓇᕕᒻᒥ ᐅᐊᔭᖃᕐᕕᑦᓴᖅ 
ᐊ ᑐ ᖅ ᑕ ᐅ ᓛᖅ ᑐ ᖅ  ᐅ ᐊ ᔭ ᖃᕐ ᕕ ᑦ ᓴ ᖅ  ᓴ ᓇᔭ ᐅ ᓯ ᒪ ᓛᖅ ᑐ ᖅ  ᖃᐅ ᔨ ᓴ ᕐ ᕕ ᒻ ᒨ ᖓᓗᓂ  ᖁᒻ ᒧ ᑦ  
ᐋ ᖅ ᑭ ᑦ ᓯ ᒪ ᓗᓂ  ᒪ ᕐ ᕈ ᐃ ᓄᑦ  ᓴ ᓇᔭ ᐅ ᓯ ᒪ ᓂᐊ ᖅ ᑑ ᓐ ᓄᑦ .  ᑕ ᐃ ᒪ ᐃ ᓕᖓᑎᑕ ᐅ ᒐ ᔭ ᖅ ᑐ ᖅ  
ᐊ ᕝ ᕕ ᐊ ᓗᐊ ᖁᔭ ᐅ ᒐ ᓂ  ᐅ ᐊ ᔭ ᖓ ᖃᐅ ᔨ ᓴ ᐅ ᑎᓄᑦ . 
 

ᐃ ᓪ ᓗᑦ ᑕ ᖏᑦ  ᐊ ᒻ ᒪ ᓗ  ᓈᒻ ᒪ ᓯ ᑦ ᑎ ᔾ ᔪ ᑎᖃᕐ ᕕ ᑦ ᓴ ᖏᑦ  ᓴ ᓇᔭ ᐅ ᓯ ᒪ ᓂᐊ ᖅ ᑐ ᑦ  ᐊ ᑯ ᓂᑲ ᓪ ᓚ ᒃ  
ᐊ ᑐ ᖅ ᑐ ᑦ ᓴ ᐅ ᓗᑎ ᒃ  ᑭ ᓯ ᐊ ᓂ  ᓇᐸ ᐃ ᓐ ᓇᕋ ᔭ ᓐ ᖏᑦ ᑐ ᑦ  ᖃᖓᑐ ᐃ ᓐ ᓇᖅ  ᐲᔭ ᖅ ᑕ ᐅ ᔪ ᓐ ᓇᕐ ᓗᑎ ᒃ . 



ᓄᓇᐅ ᑉ  ᑕ ᐅ ᑦ ᑐ ᐊ ᓄᑦ  ᐅ ᑎᖅ ᑎ ᑦ ᓯ ᓂᖅ /ᕿᒪ ᑦ ᑕ ᐅ ᓕᖅ ᐸ ᑦ  ᐸ ᕐ ᓇᐅ ᑎ ᑦ ᓴ ᑦ  

ᐱᓕᕆᔾ ᔪ ᑕ ᐅ ᒐ ᔭ ᕐ ᓂᖏᓐ ᓄᑦ  ᖃᓄᖅ  ᐸ ᕐ ᓇᐅ ᑎᐅ ᔪ ᖅ  ᐱᒋ ᐊ ᖅ ᑎ ᑦ ᓯ ᔾ ᔪ ᑕ ᐅ ᓯ ᒪ ᓕᖅ ᑐ ᖅ  ᑲ ᖏᖅ ᑐ ᒑ ᐱ ᒻ ᒥ  
ᐳ ᓗᑖ ᕐ ᓐ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᒧ ᑦ  ᐃᓂᓕᐊ ᖑᒐ ᔭ ᖅ ᑐ ᖅ  ᖁᐊ ᖅ ᑕ ᖅ ᑐ ᓕᕐ ᓱ ᖅ ᑕ ᐅ ᖏᓪ ᓗᓂ , ᓄᓇᒧ ᑦ  
ᐋ ᖅ ᑭ ᑦ ᓯ ᕕ ᐅ ᓐ ᖏᓪ ᓗᓂ  ᖁᐊ ᖑᐃ ᓐ ᓇᖅ ᑐ ᒧ ᑦ  (ᐲᖅ ᑕ ᐅ ᔪ ᑦ ᓴ ᐅ ᔪ ᓐ ᓃᕐ ᓗᓂ  ᑭ ᓯ ᐊ ᓂ  ᐋ ᖅ ᑭ ᑦ ᑕ ᐅ ᒐ ᔭ ᖅ ᑐ ᑦ ), 
ᐊ ᒻ ᒪ ᓗ  ᓄᓇᑦ ᑕ ᖓ ᐊ ᑐ ᕆᐊ ᒥ ᑦ  ᓴ ᓇᕕᐅ ᒐ ᔭ ᓐ ᖏᑦ ᑐ ᖅ . 

ᐱᓕᕆᔾ ᔪ ᑎ ᐅ ᓛᖅ ᑐ ᑦ  

ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ᓴ ᑦ  ᓴ ᓇᔭ ᐅ ᔪ ᑦ ᓴ ᐅ ᑎ ᑕ ᐅ ᓯ ᒪ ᔪ ᑦ  ᓄᓇᓕᓐ ᓂᑦ  ᐅ ᖓᓯ ᑦ ᓴ ᓂᐊ ᕐ ᓗᓂ , ᐊ ᐅ ᓚᑦ ᓯ ᔨ ᐅ ᓗᑎ ᒃ  
ᓵ ᓯ ᑳ ᑦ ᓱ ᐋ ᓐ  ᓯ ᓚᑦ ᑐ ᓴ ᕐ ᕕ ᔾ ᔪ ᐊ ᖓᓂᒥ ᐅ ᑕ ᓄᑦ , ᓄᓇᓕᕐ ᒥ ᐅ ᑕ ᒧ ᑦ  ᐃ ᑲ ᔪ ᖅ ᑕ ᐅ ᕙᓪ ᓗᑎ ᒃ , 
ᐃ ᑲ ᔪ ᖅ ᑕ ᐅ ᒋ ᐊ ᖃᓕᕋ ᐃ ᒍ ᑎ ᒃ .  ᖃᐅ ᔨ ᓴ ᐅ ᑎ  ᓯ ᓚᒥ ᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᐅ ᓂᐊ ᖅ ᑐ ᖅ , ᐊ ᒻ ᒪ ᓗ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ  
ᓄᐊ ᑕ ᐅ ᕙᓪ ᓗᑎ ᒃ  ᖃᕋ ᑕ ᐅ ᔭ ᒃ ᑯ ᑦ  ᐱᓕᕆᔾ ᔪ ᑎᓄᑦ .  ᐊ ᒡ ᒐ ᒻ ᒧ ᑦ  ᓄᐊ ᑕ ᒥ ᓂᕐ ᓂᒃ  ᖃᐅ ᔨ ᓴ ᓛᓐ ᖏᑦ ᑐ ᑦ . 
 
ᓄᓇᓕᖓ ᑲ ᖏᖅ ᑐ ᒑ ᐱᐅ ᑉ  ᓂᕈ ᐊ ᖅ ᑕ ᐅ ᓚᐅ ᕐ ᓯ ᒪ ᔪ ᖅ  ᐱᐅ ᓂᖅ ᐹ ᖑᒋ ᔭ ᐅ ᓪ ᓗᓂ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᓂᑦ  
ᓴ ᓇᕕᐅ ᒋ ᐊ ᖅ . ᑕ ᑉ ᐱ ᑲ ᓐ ᖓᑦ  ᖃᐅ ᔨ ᓴ ᕐ ᓗᑕ , ᐱᐅ ᓂᖅ ᐹ ᒃ ᑯ ᑦ  ᖃᐅ ᔨ ᓴ ᕈ ᓐ ᓇᓂᐊ ᖅ ᑐ ᒍ ᑦ  
ᐱᓕᕆᔾ ᔪ ᑎᖃᕐ ᓗᑕ ᑦ ᑕ ᐅ ᖅ  ᐊ ᑕ ᐅ ᑦ ᓯ ᒃ ᑯ ᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᓗ  ᖃᐅ ᓱ ᐃ ᑦ ᑐ ᒦ ᑦ ᑐ ᖅ , ᑕ ᐃ ᓐ ᓇᓕ  
ᑲ ᖏᖅ ᑐ ᒑ ᕕ ᒻ ᒦ ᑦ ᑐ ᒧ ᑦ  ᐃ ᑲ ᔪ ᕐ ᓱ ᔾ ᔪ ᑎ ᐅ ᔪ ᖅ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᒃ ᑯ ᑦ . ᐅᖓᓯ ᖃᑎᒌ ᓐ ᓂᖏᑦ  ᑲ ᖏᖅ ᑐ ᒑ ᐱᐅ ᑉ  
ᐊ ᒻ ᒪ ᓗ  ᖃᐅ ᓱ ᐃ ᑦ ᑑ ᑉ  ᑲ ᖏᖅ ᑐ ᒑ ᐱ ᒻ ᒥ ᑦ  ᐊ ᑲ ᐅ ᔪ ᐊ ᓘᒻ ᒪ ᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑕ ᐅ ᓂᐊ ᖅ ᑐ ᑦ  
ᖁᓪ ᓕᐅ ᑎᖃᑎᒌ ᑉ ᐸ ᓐ ᓂᖏᑦ  ᐱ ᓪ ᓗᒋ ᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑕ ᐅ ᑎ ᓪ ᓗᒍ  ᐃ ᒐ ᓚᐅ ᔭ ᐅ ᑉ  ᐃᓗᐊ . 
 

ᐱᓕᕆᔾ ᔪ ᑎ ᑦ  ᓄᐊ ᑕ ᐅ ᒐ ᔭ ᕐ ᓂᖏᑦ  

ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ᐊ ᑐ ᓂ ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ ᐅ ᑕ ᓄᑦ ᖃᐅ ᔨ ᓴ ᐅ ᑎᖏᓐ ᓂ ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᑯ ᑦ ᑖ ᒃ ᑯ ᓄᖓᐃᓚᒋ ᔭ ᐅ ᔪ ᖅ     (   
ᑲ ᖏᖅ ᑐ ᒑ ᐱ ᒻ ᒥ ᐳ ᓗᕐ ᑖ ᕐ ᓐ ᖑᔪ ᖅ ᖃᐅ ᔨ ᓴ ᐅ ᑎᓕᐊ ᖑᔪ ᖅ  ) ᐅ ᐊ ᒪ ᓇᒥ ᓈᒐ ᐃ ᒻ ᒪ ᑦ ᖃᐅ ᔨ ᓴ ᖅ ᐸ ᑦ ᑐ ᑦ    
ᖃᐅ ᔨ ᓴ ᖅ ᑕ ᓕᒫ ᒥ ᓂᒃ ᐊ ᒻ ᒪ ᖃᐅ ᔨ ᓴ ᐅ ᑎᓕᒫ ᑦ ᓯ ᐊ ᑦ ᓴ ᓇᔭ ᐅ ᓯ ᒪ ᔪ ᑦ ᐊ ᑕ ᐅ ᑦ ᓯ ᒃ ᑯ ᑦ,     
ᖃᐅ ᔨ ᓴ ᐅ ᑎᐅ ᒍ ᒫ ᓐ ᓂᐊ ᖅ ᑐ ᑎ ᒃ ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ᖃᕋ ᑕ ᐅ ᔭ ᓄᑦ ᐃ ᓕᐅ ᖅ ᑲ ᖅ ᑕ ᐅ ᓕᖅ ᐸ ᑦ ᑐ ᑦ ᔮ ᓐ.     
ᕼ ᐋ ᑉ ᑭ ᓐ ᔅ ᓯ ᓚ ᑦ ᑐ ᓴ ᕐ ᕕ ᔾ ᔪ ᐊ ᖓᑕ ᐱᓕᕆᐊ ᓂᑦ ᖃᐅ ᔨ ᓴ ᕐ ᕕᖓᓄᑦ   .  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ᓄᐊ ᑕ ᐅ ᓯ ᕙ ᑦ ᑐ ᑦ  
ᓄᓇᓐ ᖑᐊ ᓕᐅ ᕈ ᑕ ᐅ ᓕᖅ ᑐ ᑎ ᒃ ᐃ ᒐ ᓚᐅ ᔭ ᐅ ᑉ ᐃ ᓗᐊ ᓂᑦ ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑐ ᐃ ᑦ ᐊ ᒻ ᒪ ᓗ ᓂᒋ ᖅ ᐸ ᓯ ᒻ ᒥ      
ᑲ ᔾ ᔨ ᖏᑕ ᖁᓕᖏᓐ ᓂᑦ ᐊ ᑯ ᓐ ᓈᕿᔪ ᒥ ᑦ ᐳ ᖅ ᑐ ᓂᖓᓄᑦ ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᑯ ᑦ ᖃᐅ ᔨ ᓴ ᖅ ᑕ ᐅ   .   ᓯ ᒪ ᔪ ᑦ  
ᓄᐊ ᑕ ᐅ ᕙ ᑦ ᑐ ᑦ  ᐊ ᑐ ᖅ ᑕ ᐅ ᕙ ᑦ ᑐ ᑦ ᖃᐅ ᔨ ᓴ ᖅ ᑎᓄᑦ ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᒥ ᓯ ᓚᒥ ᑦ  “  ” - ᖃᓄᖅ  
ᐊ ᑦ ᑐ ᐃ ᔾ ᔪ ᑎᖃᖅ ᐸ ᒻ ᒪ ᖔᑕ ᓄᓇᕐ ᔪ ᐊ ᑉ ᖃᓂᒋ ᔭ ᖓᓂ ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᒥ ᑦ ᓯ ᓚ ᐃ ᒐ ᓚᐅ ᔭ ᐅ ᑉ      
ᐃᓗᐊ ᓂᑦ ᓄᓇᒥ ᑦ ᑐ ᓂᑦ ᐱᓕᕆᕝ ᕕᓂᓪ ᓗ ᓲ ᕐ ᓗ ᑕ ᑭ ᔫ ᑎ ᑦ ᐅ ᐊ ᔭ ᖃᕐ ᕖ ᑦ ᐊ ᒻ ᒪ ᓗ ᓱ ᓪ ᓗᓖᑦ (  ,     ).  
ᓄᐊ ᑕ ᐅ ᓯ ᒪ ᔪ ᑦ ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᒥ ᓂᑦ ᐊ ᑐ ᖅ ᑕ ᐅ ᕙ ᑦ ᑐ ᑦ ᖃᐅ ᔨ ᓴ ᖅ ᑎᓄᑦ ᓱ ᓇᑐ ᐃ ᓐ ᓇᕐ ᓂᑦ ᐊ ᒻ ᒪ ᓗ    ,  
ᒪ ᕐ ᕈ ᐃ ᓕᖓᕙᑦ ᑐ ᑎ ᒃ ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ᓇᓗᓇᐃ ᔭ ᖅ ᑕ ᐅ ᓯ: (i)  ᒪ ᓪ ᓗᑎ ᒃ ᖃᓄᐃ ᒍ ᑎᐅ ᔪ ᑦ ᐊ ᒻ ᒪ ᓗ ,  (ii) 
ᐊ ᕐ ᕌ ᒍ ᒐ ᓴ ᓄᑦ ᖃᐅ ᔨ ᓴ ᐅ ᑎᐅ ᓯ ᒪ ᔪ ᑦ  ᐊ ᑐ ᖅ ᑕ ᐅ ᔾ ᔪ ᑎᖃᕈ ᓐ ᓇᖅ ᑐ ᑎ ᒃ ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᑯ ᑦ  
ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᒋ ᓯ ᒪ ᔭ ᓕᒫ ᖏᓐ ᓄᑦ ᑖ ᒃ ᑯ ᐊ ᐊ ᕙᑎᐅ ᓗᐊ ᓄᑦ ᐊ ᕐ ᕌ ᒍ ᓄᑦ ᖃᐅ ᔨ ᓴ ᖅ ᑕ ᐅ ᓯ ᒪ ᔪ ᑦ,    .  
ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ᓇᒧ ᑐ ᐃ ᓐ ᓇᖅ ᐅ ᖃᐅ ᓯ ᐅ ᕙ ᑦ ᑐ ᑦ ᑕ ᑯ ᔭ ᐅ ᕙ ᑦ ᑐ ᑎ ᓪ ᓗ ᐊ ᒻ ᒪ ᓗ     ᐱᓯ ᒪ ᔭ ᐅ ᕙ ᑦ ᑐ ᑎ ᒃ  
ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᑯ ᑦ ᑲ ᑐ ᔾ ᔨ ᖃᑎ ᒌ ᕙ ᑦ ᑕ ᖏᓐ ᓄᑦ ᐊ ᒻ ᒪ ᓗ ᑐ ᖅ ᑯ ᖅ ᑕ ᐅ ᓯ ᒪ ᕙ ᑦ ᑐ ᑎ ᒃ ᐊ ᒥ ᓱ ᓂ ᐊ ᒻ ᒪ ᓗ ,     
ᑲ ᑎ ᓐ ᖓᖏᑦ ᑐ ᓂ ᐃᓂᖃᖅ ᑐ ᑎ ᒃ ᖃᐅ ᔨ ᓴ .  ᐅ ᑎ ᒃ ᑯ ᑦ ᖃᐅ ᔨ ᓵ ᒥ ᓃᑦ ᐊ ᑐ ᖅ ᑕ ᐅ ᔪ ᓐ ᓇᓯ ᐊ ᕐ ᒥ ᔪ ᑦ ᐊ ᓯ ᖏᓐ ᓄᑦ    
ᖃᐅ ᔨ ᓴ ᐅ ᑎᓄᑦ ᐱᓕᕆᔾ ᔪ ᑎ ᐅ ᓗᑎ ᒃ ᐆ ᑦ ᑑ ᑎ ᒋ ᓗᒍ .  , ᖃᖓᑦ ᑕ ᖅ ᑎᑕ ᐅ ᕙ ᑦ ᑐ ᓂᑦ ᓴ ᓇᔨ ᑦ ᑕ ᕆᐅ ᑉ  Swarm (  
ᐊ ᑭ ᐊ ᓂᒥ ᐅ ᑕ ᐃ ᑦ ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᓕᕆᔨ ᑦ ᐊ ᒻ ᒪ ᓗ ᑲ )  ePOP ( ᓇᑕ ᒥ ᐅ ᑕ ᐃ ᑦ  
ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᓕᕆᔨ ᑦ ᑕ ᑎ ᒋ ᔭ ᖃᒻ ᒪ ᕆᓛᖅ ᑐ ᑦ ᑲ ᓇᑕ ᒥ ᐅ ᑕ ᐃ ᑦ ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᓕᕆᔨ ᖏᓐ ᓂᑦ ᐊ ᒻ ᒪ ᓗ)    (  
ᐳ ᓗᕐ ᑖ ᕐ ᓐ ᑯ ᓐ ᓂᒃ ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᒃ ᑯ ᑦ ᐃ ᓚᒋ ᐊ ᕈ ᑎ ᒋ ᒐ ᔭ ᕐ ᓗᒋ ᑦ ᐱᓕᕆᔾ ᔪ ᑎ ᒋ ᕙ ᑦ ᑕ ᖏᓐ ᓄᑦ)    
ᖃᐅ ᔨ ᓵ ᒥ ᓂᕐ ᓄᑦ . 

ᐅ ᓂᒃ ᑳ ᓕᐅ ᕐ ᓂᖅ  

ᖃᐅ ᔨ ᓴ ᕐ ᓂᒃ ᑯ ᑦ  ᖃᐅ ᔨ ᒍ ᑎᐅ ᔪ ᑦ  ᑎᑎ ᕋ ᖅ ᑕ ᐅ ᓲ ᖑᔪ ᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑎᓄᑦ  ᑐ ᕌ ᖓᔪ ᓄᑦ  ᐅ ᖃᓕᒫ ᒐ ᕐ ᓄᑦ  
ᐊ ᒻ ᒪ ᓗ  ᐅ ᓂᒃ ᑳ ᕆᔭ ᐅ ᕙ ᑦ ᑐ ᑎ ᒃ  ᑲ ᓇᑕ ᒥ ᐅ ᑕ ᓄᑦ  ᐊ ᒻ ᒪ ᓗ  ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ ᐅ ᑕ ᓄᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑎ ᑦ  
ᑲ ᑎ ᒪ ᕕ ᔾ ᔪ ᐊ ᕐ ᕕᖏᓐ ᓂ . ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᑯ ᑦ  ᐱᓕᕆᔨ ᖏᑦ  ᐊ ᕐ ᕌ ᒍ ᑕ ᒫ ᕐ ᓯ ᐅ ᑎᖃᖅ ᐸ ᒻ ᒥ ᔪ ᑦ  



ᐱᓕᕆᐊ ᒥ ᓂᕐ ᒥ ᓂᒃ  ᐱᓕᕆᐊ ᒥ ᓂᓪ ᓗ  ᐅ ᖃᐅ ᓯ ᖃᕈ ᒪ ᒧ ᑦ .  2012-ᒥ  ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᑯ ᑦ  ᑲ ᑎ ᒪ ᓂᖃᓛᖅ ᑐ ᑦ  
ᑐ ᓐ ᖓᓱ ᑦ ᑎ ᑦ ᓯ ᔨ ᐅ ᓗᑎ ᒃ  ᓴ ᐃ ᓃᓰ ᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑎ ᑦ  ᐊ ᒻ ᒪ ᓗ  ᓴ ᐃ ᓐ ᕼ ᐊ ᐃ ᒦ ᓛᖅ ᑐ ᑦ , ᓴ ᐃ ᓃᓯ ᑦ  
ᓄᓇᓕᖃᕐ ᕕᖏᓐ ᓂ , ᐊ ᒻ ᒪ ᓗ  ᑲ ᓇᑕ ᒥ ᐅ ᑕ ᐃ ᑦ  ᑐ ᓐ ᖓᓱ ᑦ ᑎ ᑦ ᓯ ᓛᖅ ᑐ ᑦ  ᓵ ᓯ ᑳ ᔅ ᐅ ᐊ ᓐ ᒥ  
ᑲ ᑎ ᒪ ᓂᖃᖅ ᑎ ᓪ ᓗᒋ ᑦ  2013-ᒥ .  ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑐ ᒥ ᐅ ᑕ ᐃ ᑦ   ᑐ ᓴ ᐅ ᒪ ᑎ ᑕ ᐅ ᒐ ᔪ ᑦ ᑐ ᑦ  ᓈᓚᐅ ᑎ ᒃ ᑯ ᑦ  ᐊ ᒻ ᒪ ᓗ  
ᑏᕖ ᒃ ᑯ ᑦ  ᐊ ᐱ ᕐ ᓱ ᖅ ᑕ ᓂᑦ  ᑕ ᑯ ᓐ ᓇᖅ ᑎᑕ ᐅ ᓗᑎ ᒃ .  ᐸ ᕐ ᓇᐅ ᑕ ᐅ ᓯ ᒪ ᔪ ᑦ  ᐅ ᖃᓕᒪ ᕕ ᐅ ᒐ ᔭ ᕐ ᓂᖏᓐ ᓄᑦ  
ᑲ ᖏᖅ ᑐ ᒑ ᐱ ᒻ ᒥ ᐅ ᑕ ᐃ ᑦ , ᐃᓅᕕ ᒻ ᒥ ᐅ ᑕ ᐃ ᑦ  ᐊ ᒻ ᒪ ᓗ  ᑲ ᖏᖦ ᖠᓂᕐ ᒥ ᐅ ᑕ ᐃ ᑦ  ᐅ ᖃᐅ ᓯ ᐅ ᓯ ᒪ ᔫ ᒐ ᓗᐊ ᑦ , 
ᑭ ᓯ ᐊ ᓂ  ᒫ ᓐ ᓇᐅ ᔪ ᖅ  ᑮ ᓇᐅ ᔭ ᖁᑎᕗ ᑦ  ᐊ ᐅ ᓚᑦ ᓯ ᔾ ᔪ ᑎ ᑦ  ᐱᓕᕆᕝ ᕕᑎ ᓐ ᓄᑦ  ᐱ ᔾ ᔪ ᑎ ᑦ ᓴ ᐅ ᖏᑦ ᑐ ᑦ  
ᑕ ᒪ ᑐ ᒥ ᖓ. 


