
Ęͧʹͺͪͻ ͺͪĘͪėͮͬ
ƗƬƿƬƴƯǆ ƫƲǆ ƫƯƸƶƬƹƾƬƷƯƮƧƽƯƯ ǄƴƬƷƪƵƷƬƸƺƷƸƵƩ



Ęͧʹͺͪͻ ͺͪĘͪėͮͬ
ƌƘƙƣ ƏƋƌƦ: LoRa, LPWAN, LoRaWAN
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LPWAN(ƧƴƪƲ.Low-power Wide-area Networkɠ«ǄƴƬƷƪƵǄƻƻƬƱƹƯƩƴƧǆ ƸƬƹǃ ƫƧƲǃƴƬƪƵ ƷƧƫƯƺƸƧ ƫƬưƸƹƩƯǆ»)ɠ
ƨƬƸƶƷƵƩƵƫƴƧǆ ƹƬƼƴƵƲƵƪƯǆ ƶƬƷƬƫƧƾƯ ƴƬƨƵƲǃƿƯƼ ƶƵ ƵƨǁǇƳƺ ƫƧƴƴǂƼ ƴƧ ƫƧƲǃƴƯƬ ƷƧƸƸƹƵǆƴƯǆ, ƷƧƮƷƧƨƵƹƧƴƴƧǆ 
ƫƲǆ ƷƧƸƶƷƬƫƬƲǇƴƴǂƼ ƸƬƹƬư ƯƴƹƬƷƴƬƹƧ ƩƬǀƬư.

2G
3G 4G

ƘƹƷƧƹƬƪƯǆ 2G, 3G, 4G ƘƹƷƧƹƬƪƯǆ LPWAN

ƚƩƬƲƯƾƬƴƯƬ
ƶƷƵƶƺƸƱƴƵư 
ƸƶƵƸƵƨƴƵƸƹƯ

ƚƳƬƴǃƿƬƴƯƬ 
ƶƵƹƷƬƨƲƬƴƯǆ
Ư ƽƬƴǂ

ƙƬƼƴƵƲƵƪƯǆ ƳƵƫƺƲǆƽƯƯ LoRaƨǂƲƧ ƷƧƮƷƧƨƵƹƧƴƧ ƱƵƳƶƧƴƯƬư Semtech ƫƲǆ ƶƷƯƳƬƴƬƴƯǆ Ʃ ƸƬƹǆƼ LPWA.

ƚƴƯƱƧƲǃƴƵƸƹǃ ƳƵƫƺƲǆƽƯƯ LoRaɠǄƹƵ ƩǂƸƵƱƧǆ ƾƺƩƸƹƩƯƹƬƲǃƴƵƸƹǃ ƶƷƯƬƳƴƯƱƧ (ƫƵ -148 dBm) Ư ƶƬƷƬƫƧƾƧ 
ƫƧƴƴǂƼ ƶƷƯ ƺƸƲƵƩƯƯ, ƾƹƵ ƴƬƸƺǀƯư ƸƯƪƴƧƲ ƸƺǀƬƸƹƩƬƴƴƵ ƴƯƭƬ ƺƷƵƩƴǆ «ƿƺƳƧ». 



Ęͧʹͺͪͻ ͺͪĘͪėͮͬ
ƕƈơƌƋƏƔƦƦ ƒƚƞƟƌƌ
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NetID 28

ƒƇƗƙƌƜƙƌƒƌƑƕƓ-ƵƶƬƷƧƹƵƷƴƧƷǂƴƱƬƺƸƲƺƪƶƵƶƬƷƬƫƧƾƬƫƧƴƴǂƼƩƸƻƬƷƬIoT.

ƕƸƴƵƩƵưƫƲǆƵƱƧƮƧƴƯǆƺƸƲƺƪǆƩƲǆǅƹƸǆ:

Å ƘƬƹǃƨƧƮƵƩǂƼƸƹƧƴƽƯư,ƷƧƮƳƬǀƧƬƳǂƼƩƵƩƸƬƼƷƬƪƯƵƴƧƼƗƵƸƸƯƯ

Å ƘƵƨƸƹƩƬƴƴƧǆIoT ƹƬƲƬƱƵƳƳƺƴƯƱƧƽƯƵƴƴƧǆƶƲƧƹƻƵƷƳƧ,ƩƱƲǅƾƧǅǀƧǆ

Network ServerPlatformƯƵƨƲƧƾƴǂưƸƬƷƩƯƸlar.cloud

Å ƘƵƨƸƹƩƬƴƴƧǆR&DƸƲƺƭƨƧ,ƸƵƸƹƵǆǀƧǆƯƮ24ƧƴƧƲƯƹƯƱƵƩƯƷƧƮƷƧƨƵƹƾƯƱƵƩ

ƩƸƻƬƷƬIoT

ƔƇƟƇƝƌƒƣɟƶƷƬƫƵƸƹƧƩƯƹǃƱƧƾƬƸƹƩƬƴƴǂưƸƬƷƩƯƸƶƵƶƬƷƬƫƧƾƬƯƴƻƵƷƳƧƽƯƯ

ƩƲǅƨƵưƹƵƾƱƬƗƛ.

ƑƵƳƶƧƴƯǆƧƱƹƯƩƴƵƷƧƮƩƯƩƧƬƹƪƬƵƪƷƧƻƯǅƶƷƯƸƺƹƸƹƩƯǆ,ƶƵƸƹƵǆƴƴƵƷƧƸƿƯƷǆƬƹ

ƶƵƱƷǂƹƯƬƸƬƹƯ,ƴƧƲƧƭƯƩƧƬƹƧƱƹƯƩƴƵƬƸƵƹƷƺƫƴƯƾƬƸƹƩƵƸ ƶƷƵƯƮƩƵƫƯƹƬƲǆƳƯ,

ƯƴƹƬƪƷƧƹƵƷƧƳƯ,ƸƬƷƩƯƸƴǂƳƯƵƷƪƧƴƯƮƧƽƯǆƳƯ.
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ƑƇƑ Ƥƙƕ ƗƇƈƕƙƇƌƙ? 

ƈƬƸƶƷƵƩƵƫƴƵƬ ƶƵƫƱƲǅƾƬƴƯƬ

ƔƯƮƱƵƬ ǄƴƬƷƪƵƶƵƹƷƬƨƲƬƴƯƬ ɟƫƵ 

10 ƲƬƹ ƷƧƨƵƹǂ Ƶƹ ƵƫƴƵư ƨƧƹƧƷƬưƱƯ

ƓƯƴƯƳƧƲǃƴǂƬ ǄƱƸƶƲƺƧƹƧƽƯƵƴƴǂƬ 

ƷƧƸƼƵƫǂ ɟƩƵƮƳƵƭƴƵƸƹǃ 

ƺƫƧƲƬƴƴƵƪƵ ƸƴǆƹƯǆ ƶƵƱƧƮƧƴƯư Ư 

ƺƫƧƲƬƴƴƵƪƵ ƺƶƷƧƩƲƬƴƯǆ 

ƶƷƯƨƵƷƧƳƯ ƺƾƬƹƧ

ƟƯƷƵƱƧǆ ƮƵƴƧ ƶƵƱƷǂƹƯǆ

ƚƸƹƵưƾƯƩƧǆ ƸƩǆƮǃ ƩƴƺƹƷƯ 

ƸƬƹƯ

ƘƬƷƩƬƷƴƧǆƯƴƻƷƧƸƹƷƺƱƹƺƷƧƇƩƹƵƳƧƹƯƾƬƸƱƯưƸƨƵƷ ƫƧƴƴǂƼ

Ƹ ƶƷƯƨƵƷƵƩ ƺƾƬƹƧ

ƎƧǀƯǀƬƴƴƵƬ ƸƵƬƫƯƴƬƴƯƬ

ƖƷƵƸƹƵƬ  ƫƵƨƧƩƲƬƴƯƬ ƴƵƩǂƼ 

ƺƸƹƷƵưƸƹƩ Ʃ ƸƬƹǃ

ƜƷƧƴƬƴƯƬƸƵƨƷƧƴƴǂƼ ƫƧƴƴǂƼ

ƕƨƷƧƨƵƹƱƧ ƫƧƴƴǂƼ

ƎƧƶƺƸƱ ƶƷƯƲƵƭƬƴƯư

ˣˢ˭˻ˤ̍˩ 
˿́ˢ˹̇ˮˮ

˽˻˶̎˭˻ˤˢ́˩˶ˮ̂˿́˾˻˯˿́ˤˢ ˻ˣ˶ˢ˴˻
ƘƞƌƙƞƏƑƏ, ƋƇƙƞƏƑƏ, ƘƌƔƘƕƗƢ Ə ƋƗ.

ƖƗƏƈƕƗƢ ƚƞƌƙƇ
(ƤƒƌƑƙƗƕƤƔƌƗƊƏƦ, 
ƉƕƋƇ, ƊƇƎ, ƙƌƖƒƕ)

ƘƏƘƙƌƓƢ 
ƈƌƎƕƖƇƘƔƕƘƙƏ

ƕƘƉƌƠƌƔƏƌ

Ęͧʹͺͪͻ ͺͪĘͪėͮͬ



Ęͧʹͺͪͻ ͺͪĘͪėͮͬ
ƎƕƔƇ  ƖƕƑƗƢƙƏƦ

5

Ɖ ƱƧƾƬƸƹƩƬƨƧƮǂƫƲǆƷƧƮƩƯƹƯǆƸƬƹƯƶƷƯƴǆƹƧƹƬƲƬƱƵƳƳƺƴƯƱƧƽƯƵƴƴƧǆ
ƯƴƻƷƧƸƹƷƺƱƹƺƷƧƶƧƷƹƴǇƷƵƩ,ƩƱƲǅƾƧǅǀƧǆƩƸƬƨǆƨƵƲƬƬ4 500ƵƨǁƬƱƹƵƩ.

ƔƧƫƧƴƴǂƼƵƨǁƬƱƹƧƼ,ƮƧƸƾƬƹƺƸƹƧƴƵƩƲƬƴƯǆƶƧƷƹƴƬƷƸƱƯƼƵƹƴƵƿƬƴƯư,ƒƧƷƹƬƼ
ƙƬƲƬƱƵƳƷƧƮƳƬǀƧƬƹƸƩƵƬƵƨƵƷƺƫƵƩƧƴƯƬƫƲǆƻƵƷƳƯƷƵƩƧƴƯǆƸƬƹƯLPWANƩƗƵƸƸƯƯ.

ƖƧƷƹƴǇƷǂƵƨƬƸƶƬƾƯƩƧǅƹƵƼƷƧƴƺƵƨǁƬƱƹƵƩ,ƨƬƸƶƬƷƬƨƵưƴƺǅƶƵƫƧƾƺ
ǄƲƬƱƹƷƵǄƴƬƷƪƯƯ,ƱƷƺƪƲƵƸƺƹƵƾƴǂưƫƵƸƹƺƶƴƧƵƨǁƬƱƹǂƶƷƬƫƸƹƧƩƯƹƬƲǆƳƒƧƷƹƬƼ
ƙƬƲƬƱƵƳƫƲǆƴƧƫƬƭƴƵưƯƱƧƾƬƸƹƩƬƴƴƵưǄƱƸƶƲƺƧƹƧƽƯƯƸƬƹƯ.

ƒƧƷƹƬƼƙƬƲƬƱƵƳƩƹƬƾƬƴƯƬ30 ƫƴƬưƵƨƬƸƶƬƾƯƩƧƬƹƺƸƹƧƴƵƩƱƺƱƵƳƳƬƷƾƬƸƱƵưƸƬƹƯ
ƶƵƫƶƷƵƬƱƹǂ.

ƗƬƪƯƵƴǂ ƶƷƯƸƺƹƸƹƩƯǆ ƒƧƷƹƬƼ ƙƬƲƬƱƵƳ
ƶƵ ƸƵƸƹƵǆƴƯǅ ƴƧ IƱƩƧƷƹƧƲ 2017 ƪ.

ƖƵƱƷǂƹƯƬ ƷƧƮƳƬǀƬƴƴƵƪƵ
Ʃ ƘƧƴƱƹ-ƖƬƹƬƷƨƺƷƪƬ ƵƨƵƷƺƫƵƩƧƴƯǆ 



Ęͧʹͺͪͻ ͺͪĘͪėͮͬ
ƘƋƌƒƇƔƕ Ɖ ƗƕƘƘƏƏ: 1-ƛƇƎƔƢƌ Ə 3-ƛƇƎƔƢƌ ƤƒƌƑƙƗƕƘƞƌƙƞƏƑƏ
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Ęͧʹͺͪͻ ͺͪĘͪėͮͬ
ƘƋƌƒƇƔƕ Ɖ ƗƕƘƘƏƏ: ƖƗƏƈƕƗƢ ƋƒƦ ƚƞƌƙƇ ƖƕƙƗƌƈƒƌƔƏƦ ƉƕƋƢ
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ƘƾƬƹƾƯƱ ƩƵƫǂ Ƹ ƷƧƫƯƵƳƵƫƺƲƬƳ

Å ƑƵƳƶƧƱƹƴƵƬ ƷƬƿƬƴƯƬ Plug & Play Ƹ ƮƧƩƵƫƸƱƯƳƯ ƴƧƸƹƷƵưƱƧƳƯ

Å ƖƷƵƸƹƵư ƫƬƳƵƴƹƧƭ ƫƲǆ ƶƵƩƹƵƷƴƵư ƶƵƩƬƷƱƯ

Å ƘƷƵƱ ƸƲƺƭƨǂ 7 ƲƬƹ ɟƨƵƲǃƿƬ ƳƬƭƶƵƩƬƷƵƾƴƵƪƵ ƯƴƹƬƷƩƧƲƧ

Å ƞƧƸƵƩƵư ƧƷƼƯƩ 92 ƫƴǆ Ư ƧƷƼƯƩ ƬƭƬƳƬƸǆƾƴǂƼ ƶƵƱƧƮƧƴƯư ƮƧ 3 ƪƵƫƧ

Å ƘƩƵƬƩƷƬƳƬƴƴƵƬ ƯƴƻƵƷƳƯƷƵƩƧƴƯƬ ƫƯƸƶƬƹƾƬƷƧ Ƶ ƸƷƵƱƬ ƶƵƩƬƷƱƯ

Å ƛƯƱƸƧƽƯǆ ƻƧƱƹƵƩ ƩƵƮƫƬưƸƹƩƯǆ ƳƧƪƴƯƹƵƳ ƴƧ ƩƵƫƵƸƾƬƹƾƯƱƯ

Å ƛƺƴƱƽƯǆ Alert ɟƯƴƻƵƷƳƯƷƵƩƧƴƯƬ Ƶƨ ƧƩƧƷƯǆƼ ƩƵ ƩƷƬƳǆ 

ƵƹƸƺƹƸƹƩƯǆ ƫƵƳƵƩƲƧƫƬƲǃƽƧ

Å ƎƧǀƯƹƧ ƷƧƫƯƵƳƵƫƺƲǆ IP65

4-Ƽ ƱƧƴƧƲǃƴǂư ƸƾƬƹƾƯƱ ƯƳƶƺƲǃƸƵƩ

Å ƖƵƫƱƲǅƾƬƴƯƬ Ʊ ƺƭƬ ƺƸƹƧƴƵƩƲƬƴƴǂƳ ƸƾƬƹƾƯƱƧƳ ƩƵƫǂ

Å ƘƵƩƳƬƸƹƯƳƵƸƹǃ Ƹ ƨƵƲǃƿƯƴƸƹƩƵƳ ƳƵƫƬƲƬư ƸƾƬƹƾƯƱƵƩ, ƩƱƲǅƾƧǆ 

ƵƨǀƬƫƵƳƵƩǂƬ

Å ƘƨƵƷ Ư ƶƬƷƬƫƧƾƧ ƫƧƴƴǂƼ Ƶƹ ƾƬƹǂƷƬƼ ƸƾƬƹƾƯƱƵƩ ƵƫƴƵƩƷƬƳƬƴƴƵ

Å ƘƷƵƱ ƸƲƺƭƨǂ 7 ƲƬƹ

Å ƞƧƸƵƩƵư ƧƷƼƯƩ 92 ƫƴǆ Ư ƧƷƼƯƩ ƬƭƬƳƬƸǆƾƴǂƼ ƶƵƱƧƮƧƴƯư ƮƧ 3 ƪƵƫƧ

Å ƎƧǀƯƹƧ ƱƵƷƶƺƸƧ IP65



ƒƇƗƙƌƜ ƙƌƒƌƑƕƓ
ƏƋƌƇƒƣƔƢƐ LoRaWAN ƓƕƋƚƒƣ ƋƒƦ ƘƏƘƙƌƓ ƋƏƘƖƌƙƞƌƗƏƎƇƝƏƏ
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ƊƲƧƩƴǂƬ ƵƸƵƨƬƴƴƵƸƹƯ

ÅƖƵƲƴƵƬ ƸƵƵƹƩƬƹƸƹƩƯƬ ƸƶƬƽƯƻƯƱƧƽƯǆƳ LoRaWAN Class A, C
ÅOver-The-Air Programming(ƵƨƴƵƩƲƬƴƯƬ ƶƵ ƩƵƮƫƺƼƺ)
ÅƚƶƷƧƩƲƬƴƯƬ ƷƧƫƯƵƳƵƫƺƲƬƳ ƾƬƷƬƮ UART Ƹ ƶƵƳƵǀǃǅ AT-
ƱƵƳƧƴƫ

ÅƑƵƳƶƧƱƹƴǂư ƷƧƮƳƬƷ
ÅƉǂƩƵƫǂ ƫƲǆ ƶƵƩƬƷƼƴƵƸƹƴƵƪƵ ƳƵƴƹƧƭƧ
ÅƉƸƹƷƵƬƴƴǂư ƸƹƧƨƯƲƯƮƧƹƵƷ ƴƧƶƷǆƭƬƴƯǆ ƫƲǆ Class C
ÅƏƸƶƵƲƴƬƴƯƬ Ƹ PCB-ƧƴƹƬƴƴƵư
ÅƗƧƮǁƬƳ u.FL ƫƲǆ ƶƵƫƱƲǅƾƬƴƯǆ ƧƴƹƬƴƴǂ

ƗƧƨƵƾƯƬ ƼƧƷƧƱƹƬƷƯƸƹƯƱƯ

ÅƔƧƶƷǆƭƬƴƯƬ ƶƯƹƧƴƯǆ +5ɪ24Ɖ Class C, +3,3Ɖ Class A
ÅƙƬƳƶƬƷƧƹƺƷƴǂư ƫƯƧƶƧƮƵƴ -40ɪ+85°C
ÅƉƸƹƷƵƬƴƴǂư ƶƷƬƵƨƷƧƮƵƩƧƹƬƲǃ ƺƷƵƩƴƬư ƸƯƪƴƧƲƵƩ UART
ÅƓƯƱƷƵƱƵƴƹƷƵƲƲƬƷ ARM Cortex-M0+
ÅƉǂƩƵƫǂ GPIO, SPI, SWD, ADC, I2C

ƗƧƫƯƵƾƧƸƹƵƹƴǂƬ ƼƧƷƧƱƹƬƷƯƸƹƯƱƯ

ÅƗƧƨƵƾƧǆ ƾƧƸƹƵƹƧ 868ƓƊƽ
ÅƓƵǀƴƵƸƹǃ ƶƬƷƬƫƧƹƾƯƱƧ 25ƳƉƹ
ÅƓƵƫƺƲǆƽƯǆ LoRa
ÅƞƺƩƸƹƩƯƹƬƲǃƴƵƸƹǃ ƶƷƯƬƳƴƯƱƧ -148ƫƈƳ
ÅƋƧƲǃƴƵƸƹǃ ƸƩǆƮƯ ƫƵ 3,5ƱƳ Ʃ ƶƲƵƹƴƵư ƪƵƷƵƫƸƱƵư ƮƧƸƹƷƵưƱƬ 
Ư ƫƵ 15ƱƳ Ʃ ƮƵƴƬ ƶƷǆƳƵư ƩƯƫƯƳƵƸƹƯ

ƇƴƹƬƴƴƧ Class A ClassC

u.FLƷƧƮǁƬƳLRTX-868-UFL-A LRTX-868-UFL-C

PCB-ƧƴƹƬƴƴƧLRTX-868-PCB-A LRTX-868-PCB-C

ƔƵƳƬƴƱƲƧƹƺƷƧ ƸƬƷƯưƴƵ ƩǂƶƺƸƱƧƬƳǂƼ
ƷƧƫƯƵƳƵƫƺƲƬư ƒƧƷƹƬƼ ƙƬƲƬƱƵƳ



ƘƬƷƩƬƷƴƧǆ
ƶƲƧƹƻƵƷƳƧ

ƏƘ
ƱƲƯƬƴƹƧ

ƖƲƧƹƻƵƷƳƧ
ƶƧƷƹƴƬƷƧ

ƸƬƹǃ
ƒƧƷƹƬƼ

Ęͧʹͺͪͻ ͺͪĘͪėͮͬ
ƘƌƗƉƏƘ lar.cloudƋƒƦ ƗƇƎƗƇƈƕƙƞƏƑƕƉ ƚƘƙƗƕƐƘƙƉƏ ƖƗƏƒƕƍƌƔƏƐ
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ƘƬƷƩƯƸ lar.cloudƶƵƮƩƵƲǆƬƹ ƶƷƯƴƯƳƧƹǃ, ƼƷƧƴƯƹǃ, ƩƯƮƺƧƲƯƮƯƷƵƩƧƹǃ ƫƧƴƴǂƬ, 
ƶƵƲƺƾƬƴƴǂƬ Ʃ ƸƬƹƯ ƒƧƷƹƬƼ.

ƒƧƷƹƬƼ ƙƬƲƬƱƵƳ ƶƷƬƫƵƸƹƧƩƲǆƬƹ ƨƬƸƶƲƧƹƴǂư ƫƵƸƹƺƶ Ʊ ƸƬƷƩƯƸƺ lar.cloud
ƫƲǆ ƷƧƮƷƧƨƵƹƾƯƱƵƩ.

web/API

ǄƲƬƱƹƷƯƾƬƸƹƩƵ

ƩƵƫƧ

ƪƧƮ



Ęͧʹͺͪͻ ͺͪĘͪėͮͬ
LoRaWAN-ƘƌƗƙƏƛƏƑƇƝƏƦƖƗƏƈƕƗƕƉ ƚƞƌƙƇ
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LoRa Alliance ƸƬƷƹƯƻƯƱƧƽƯǆ

ƘƹƵƯƳƵƸƹǃLoRa Alliance Certification
Ʃ ƧƩƹƵƷƯƮƯƷƵƩƧƴƴƵƳ ƽƬƴƹƷƬ Ƶƹ2500 ƌƩƷƵ.

ɟƫƵƶƺƸƱƧƬƹƸǆ ƯƸƶƵƲǃƮƵƩƧƴƯƬ ƲƵƪƵ
ƹƵƲǃƱƵ ƺƾƧƸƹƴƯƱƧƳƯ LoRa Alliance

ƒƧƷƹƬƼƙƬƲƬƱƵƳƹƬƸƹƯƴƹƬƷƵƶƬƷƧƨƬƲǃƴƵƸƹƯ

ƕƸƴƵƩƴǂƬǄƹƧƶǂ:

ÅƎƧƶƷƵƸƩƒƧƷƹƬƼƙƬƲƬƱƵƳ

ÅƖƵƫƪƵƹƵƩƱƧƺƸƹƷƵưƸƹƩƧƫƲǆƸƬƷƹƯƻƯƱƧƽƯƯ

ÅƎƧƶƵƲƴƯƹǃƻƵƷƳƺƸƬƷƹƯƻƯƱƧƽƯƯ

ÅƖƷƬƫƵƸƹƧƩƯƹǃƵƨƷƧƮƽǂƺƸƹƷƵưƸƹƩƯƱƲǅƾƯ

ÅƖƷƵƩƬƫƬƴƯƬƹƬƸƹƵƩƩƸƬƹƯƒƧƷƹƬƼ

ÅƉƸƲƺƾƧƬƴƬƶƷƵƼƵƭƫƬƴƯǆƹƬƸƹƵƩƻƵƷƳƯƷƺǅƹƸǆ
ƷƬƱƵƳƬƴƫƧƽƯƯ

ÅƖƵƲƺƾƬƴƯƬ ƸƬƷƹƯƻƯƱƧƹƧ ƶƵƸƲƬ ƺƸƶƬƿƴƵƪƵ 
ƹƬƸƹƯƷƵƩƧƴƯǆ

ƒƧƷƹƬƼ ƙƬƲƬƱƵƳ ƨƬƸƶƲƧƹƴƵ ƶƷƵƩƵƫƯƹ ƹƬƸƹǂ 
ƯƴƹƬƷƵƶƬƷƧƨƬƲǃƴƵƸƹƯ ƫƲǆ ƶƷƵƯƮƩƵƫƯƹƬƲƬư 
ƶƷƯƨƵƷƵƩ ƺƾƬƹƧ.


