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Ợꜝᴟ  

Ồᾚᶙᶡ︠וҕṳק ᾜẤ ᾛ’(2020ח -2022 Ẉ) 

ῄׁιרҖṴᴍᴧ ồᾺᶚᶢזҖṴר ᾼấ Άε2020-2022ט ẉζ  

ᶡ῞ָא ᵘᴜְ 

♯ɒᾺ Ὰ Ὰּוỗ ᾺẈᴶ ᾺẔּז ᾺḠԅɓԈᶽΆᵇιֹ 2022 ẉι

 Ṵᶢ ấἄԏᶵ ᶢ ᶁ ᾭὯΰ ᵀ ғўּוỗḢᵱ ẈᴶֳᾺ╗ Ẕּזΰ

Ѩḹ Ḡԅᴵӡᴵί ⸗ềιԏῶᶂ Ӿ↨Ẉ￼Ὰᶚᶢ ᾼιḾώ ᶝṴ ἩֳᾺ╗ד

╝ᴧṝ ԇԊῸח↨Ẉ Һ⌂ת ᾟדẻἄẶῶד ᾯӌấ ỈҨїᴝֱ  

ɋɋᾤẗẬṀ Ṵᶋ Ӑ Ặז ֮ιזᶽᾤ Ӡ ιҸק ᵬעᶫιᴧὤ Һ

Ἦ ѮӌӐּזιὸטẻἄᶺӺקᴠљ￼ᾤҲᴃᵃ ֺ  

ɋɋᶋ῟ ט ấּזᴃᵃ ҨẔּזѭⱷẬι ᵙғўᴧṝחῸוּ↓♯ ∂ιјᾸὂṝ

ΰ ᶝṴֳᾺẔּזᶋ῟ιӞ Ὰᶚᶢ ᾼấ љẔּז ᵀᴧṝ  

ɋɋ ḫᶢ ᶡ ỗוּ Ӽ֫ᴧὤ ק ΰ ấק Ҹמι ḫᶢ ᾟ ד

ҽטồὸז ғў ᶚᵙᾺўỗᴧṝι‗ấ Ṋ￼ғў ỗוּ  

ɋɋḠԅᴵί ֳᾺᴧṝ ֝‰ᴃᵃֳᾺιḢᵱכ ιҡ ᵙἩ ѣΆת ἐι

ԅ ώ״Ὰᶚᶢ ᾼӌ Ḡԅ↨Ẉ Ӽ֫ᴧὤֳᾺԊớẈᴶ￼ᶢ ᾟ Ӑּז  

҆ Үז 
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( )ấ Ὰᶚ ᶢ ᾼ 

1.5G Ἓᶽ 5Gấ ₩ιזᶽ 5Gᶢ ᶍ כּזּ ᾟὙדẙι2020 ẉḫא 5G

ᶢ Ὰᶭ 1.3єѦι 3єѦιḫאҋעԓᵙרҖᶝṴאѧỌḯᶹ ιҋעᶹ

ᶟת♇ ԐᶚẔּזᶋ῟ ֝ ז ὸ 5G꜠ ⁄Ọ ấ ᵙᵬּז Ặז 5Gњ

ᶢ ᾼấ ιᶈ⸗℮ᶋ῟ ⸗ḧ ᶟ כ Һ  ᴠљ 5Gњ Ἦ ấ ᵙ ▄Ԅ

ὸ ɒ ҋҋ ɓṪ ιὸט 5G+VR/AR Ὁ ⱶ 5G+ ᾘ 5G+ּכ ֯Ẕּזᶋ῟

ấ ιὸ Ḁ ҆ᶋ 5Gᾡ ιѨḹɒ5G+ɓᶘ ўẔּזᶋ῟ ᾟὙ 5Gṃ Ɑᴣ

ᵸҭ₅╜љᴵ ớẈᴶ 5G+AIoT ᵸҭẦᾣֳᾺẈᴶ 5G+ ▐ֺᾘ֫ᴧẈᴶ ἥғ

ўֳᾺẈᴶấ ι ấ‗ד 5Gғў ᴃᵃֳᾺӌ ιᶡ ἥ 5G ֫ ᶟ ᷃Ҳў (

үᴅӈχṴ ӡ ṕת Ṵ ֮ ⱡ ◊Ḍ ṴӊἌᶝѾấ Ḍ ṴᶝṴ Ḍת Ṵᴧṝᾡ

Ḍ Ṵ ╝ᵙӡỤקṕ ṴḌḮҽ Ṵ Ḍ ѧԋ  ḌҺ Җר Ḁ Ḍ ԋ

Җר ╝Ἡ Ầᴧת ḌҺ ᴿתᾤẗ) 

ӽᶁ׳.2 ‖ὸ ӽᶁ׳ ὶԄ ấ ιҨӿ єⱶ￼Ỷ῟ḫאɒ︣׳єɓ ‰ι

ᴏԏᶵּזἋӌ ︣ӽιḲẛὶԄ זӽιҲўᵬּ׳ єӽ￼ ד ὸ Ẕּז

ԅ ᾟὙ IPv6ιὸט 3D ẽ ▐ ▫ἃ VR AR ṾḴԓḳᴧṝι

ấ ӽᶁ׳ ΰ Ḳṗ ἄẔּז ṇתιӞ ӽᶁ׳ Ẕּז ᶊι҅ד 2020 ẉᾺᶭ 5є

Ἃ׳ӽּזἋ ( үᴅӈχṴ ӡ ṕת ṴḌ ӡה Ṵ ╝ᵙӡỤקṕ ṴӊἌᶝѾấ

Ḍ ṴḌḮҽ Җר ╝Ἡ Ầᴧת ḌҺ ᴿתᾤẗ) 

3.ᴌῐҊ ὸטᴌῐҊ Ἡ ֳᾺ ỗ‗ấוּ Ὸח ẔּזẦᴧ ιὸ ᷁

ҲᵙרҖֳᾺᶚҲўᴃᵃᴧṝιή ᾤᾟὙᴧṃӠ ᾤ ιᶀ ῐ Ở ἄ ⁄Ọ

ҭֺ ע ι‗ấ ♀ ᴌῐ ᶊ ẔּזῸח￼ᵬў ᶾғўּוỗιҸקᵙ
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ḧɒᴇ ῐɓר ṵṕ ( үᴅӈχṴ ╝ᵙӡỤקṕ Ṵᴧṝᾡ Ḍ Ṵ Ḍ Ṵ

ᾤṕ Җר ╝Ἡ Ầᴧת ḌҺ Ѩᴶתᾤẗ ᾤẗת╪╤ ῟ṟתᾤẗ) 

4. ồấז ᴵҨᾟὙ ָ ט (L4 ָҨі) ￼ ᴵ ӉῊảњּז

ιזồḫᾼ ט ת ᴃᵃӡỤק ᾼấ ᾡ ᾉấ ҉ ᶟ҉љѧỌת

҉ѕ ‟‗￼҉ίẈᴶιᾟὙ ָ ט ḫῊᴃᵃỵ љίֺιῸתח Ґ ת ẙι

ᾟὙΰ Ґ ί ᾤ ╦ ᶟת ԇԊῸח ѕẉԓ 300 ԇ ιấ

300 ẈΆԇ ת Ҩ ָ ט ᶫấע ѭӾṀιἔ ᶂԓ Ӿ￼ΰ

∩ ֳᾺ ᵙғў ι ℓẻἄҨΰ ⱶ╙ᵙΰ ֧ ѭѮ Ẕּזᶋ῟￼ғў ( ү

ᴅӈχרҖ ╝Ἡ Ầᴧת ḌҺ Ṵ ╝ᵙӡỤקṕ ṴҐ Ḍ ṴԇḠṕԇḠҐ ת

ṕ Ṵ Ḍ Ṵ ӡ ṕת Ṵ ֮ ⱡ ◊Ḍ) 

5.ṪўҊ ồᶂḲṪўҊז ᶽᾭὯѧỌ ṪўҊ ‰ ‘ᶂḲ ר)♇

Җ)ấ ιẦṝṪўᶽᾭὯ֫ ֫ Ẕּז ♇ιᾟὙᶈᴁṀӌ ∩ ў ấ

20 ѦҨі‰ ‘҇ ♇ ὸטҚṪΰ 5G Ὰ ҦӡỤἩ ᵙ ᵸҚ ᶵљ

ṪўҊ ᵀẔּזιᶡ 20 ѦҨіԏῶԅᶂẽᵠד￼ ֘Άώӗᵬιἔ 20 Ḳ

ṫᴸ￼ΰ ֺ ‰ ṪᴔιẻἄῸחҖ╔ ṃԅᶂғў ᶚ״ ￼ṪўҊ ӌ

ғў ồѧԋ ṪўҊזỗιוּ ғў ᴣӾṀ ấ ιֳ ấᶂḲ ṪўҊ

ᶢᶊ ( үᴅӈχṴ ╝ᵙӡỤקṕ Ṵᴧṝᾡ Ḍ Ṵ ӡ ṕת ѧԋ  ḌҺ

Җר ╝Ἡ Ầᴧת ḌҺ ᴿתᾤẗ) 

6.ᾤחњ ώ״ᾤחњ ᵙἨ ד Ҩ Ầᾣ ḧ Ḡԅѭׁώι

Ḿאῶ ◊￼ἛӼᶭẶ Ҹ״ק ιấἄἩ Ӿ Ҋ Ҋ Ḡԅ ḧ￼ּכḒᾤחᶝᶟ

ιԅ ᾟὙ IPv6ᴃ Ӽַּ֫זᾤחӿ ᵙᾤחᶹ ҽ ◊ιѭ ▐ Һ ᵙ
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▐ᶃӵ ί ╙Ḑӌўחώӗ ᴵ ￼њּזҽ ι Ӡ ӡ Ḣᵱ 1.4Gњ

ιώ ḴṾᾭḔ Ὸח ד ( үᴅӈχṴ ╝ᵙӡỤקṕ Ṵᴧṝᾡ Ḍ Ṵ

ᾤṕ ṴḌ  ṕ Җר ╝Ἡ Ầᴧת ḌҺ ᴿתᾤẗ) 

(҇)ấ ᾭὯΰ ᶢ ᾼ 

7.ᾺᶚᾭὯѧỌ ỈỞ ίֺι ♯ ώ״ιὸ ᾭὯѧỌҡḕӴᶚֹ ᶚ￼ӗ

Ӛ ‗ớᾡ Ặḕז ᾭὯѧỌ ᾡק ι ᾭὯѧỌҲўכ ῲὭ ᶭ֟Ὓ

ᾯᵀιӞ ḕ ￼ṇ ₩ Ӊᾦꞌ￼֫ᾫᾭὯѧỌᵇ ק ᾦꞌ ᴪ Ặזד

ấ ιὸ ṾḴ ӉῊả ᴵ ״ώק ( үᴅӈχṴ ╝ᵙӡỤקṕ Ṵᴧ

ṝᾡ Ḍ Ṵ ӡ  (ṕת

8.҉ ᾼ ὸ ᾭὯѧỌҡɒ҉+ ɓ ѧẪ‟‗ᵇɒ҉+ + ɓ֫ṵẪ‟‗◗

ᴪ ή ὸ ↕Ⱨᾳּכ− ӌ֚ᴐ Ӿ Ἡ ᶈ⸗ḧ ᾭὯѧỌ ♇Ẕּזιזồẻ

ἄἩ  ׁ ₩ ẙ￼ ♇ṵṕ ֺḧ ᾭὯѧỌấ ᵙ ֮ι

ὸ҉ט ᾼᴃᵃӰẞῶẑᴧṝ ( үᴅӈχṴ ╝ᵙӡỤקṕ Ṵᴧṝᾡ Ḍ Ṵ

ӡ  (ṕת

9.ᶽᾭὯẈᴶ ḫᶽᾭὯ ט ֮ιẶקҨɒ ᶢɓѭ⁄Ọ￼ᶽᾭὯẈᴶ Ṗ ι

Ặז ҮӪ ҺᾭὯ￼ɒ Ԋּז ֫ ɓιήזּ ᾭὯҊὭ ᵀӐẦᴧ ᶺ ᵀӐ₩Ẫι

ὸטᾤחᾭὯ ҺᾭὯ￼∆ ᵀ⌂תι‗ấרҖᶝṴᶽ Ẕּזӌ ֺḢᵱԇԊᾭὯ

ẹι ᾭὯὶԄ ‰֝ιḢᵱ ẹתᶒ ￼ ᵙḬ⁄ ֺιὸ ᶺṖ ᾤחᾭὯ

ҺᾭὯ￼ԊҕẦᾣ ẶᶝṴז ɒӰẞḪɓ Ḓכּ ᾭὯ֫‘љᴵ ק ᶺΆḠԅ

חԇԊῸט Ԋớ ҭ￼ ấק ιѭᴿ ώӗᶢ ד Ԋớ ҭ ԊҕᾭὯ

ӌק ◊ ιὙחῸד ᵇᴿתҨᴣ Ѿ ᶢṖᴅӈ ι ℓṄᶽᾭὯẈᴶᾟ
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ᵇїảӄד ấ Ḣᵱ ￼ԇԊᾭὯ ◊ẦᾣẈᴶι∆ ẊῂҭẦᾣᾤח Ґ

ᶝṴ⌂ת ᶟᾭὯ 3000 Ҩіιᾟ Ґ ᾨ וֹװ ◊ Ṫў ӡҨᴣכּ

ᶝṴ ♇ ўẦṝᶽᾭὯᴣҚṪΰ Ẕּז ấ ᶢᶊιזҖԇԊᾭὯẦᾣֳᾺẔּר

ẻẪῶҭẦᾣ ҮӪᶺ₩ỗ ᵀᾭὯ ( үᴅӈχṴ ╝ᵙӡỤקṕ

ṴḌ ה Ṵᴧṝᾡ Ḍ Ṵ ᾤṕ Җר ╝Ἡ Ầᴧת ḌҺ ᴿתᾤẗ) 

10.ҚṪΰ ᶢ ᾼ ᾟὙɒ ד │ ɓᶢ ᾼấ ιᾟὙấ ҖҚṪר

ΰ ѧỌιἔ ΰ ᶝṴᾭὯẕẚ ὸ ΰ Ɑᴣғᵝ￼ ᴧљғўקι

ẻἄ ד Ặ▄ẙḙѽ‟љז │Ẉᴶ￼ ᴧ Ầ◊љẔּזιᴧṝҚṪΰ ᾛ

Ӑ ᾟὙấ ᾦΰ ￼ ớᾭὯּוғῸחẈᴶιὸטấק₩ ᴿ ♇ ўҚṪΰ

ᾭὯ 1000 Ҩіιẻἄΰ ᾦ￼ᾭὯּוғљ ◊ῸחѧỌ ( үᴅӈχṴ ╝ᵙӡ

Ụקṕ Ṵ Ḍ ѧԋ  ḌҺ  (ᾤẗת╪╤

ᶒת.11 ῸחẈᴶ ᶡ ᶒת Ἡ  ᷃Ҳў ẇҲўιẻἄ ᴧֳᾺᴣғўẔּז

ᶊ ấ ᶒתҖṴר ♇ҲўᵄᴅẓιӮḄῸחᵙἩ ὸẍ ấ ᾤתחᶒ ᾟ Ὸח

Ẉᴶι ᵇԅṴᴿ ώӗɒ Ԋּזɓ￼תᶒ Ẕּזᾟ Ὸח ᶀ חῸוּ↓ ԇԊḠԅ

Һӡּז ♇ ᶟιή ᶒתזּ Ἡ ώ״ ўᾭὯҐ῏ ḠԅҨᴣ ᵀẔּזᾦ‛

ᵀ יּ ῏ ấת ιᾟὙẦṝּכḒᵬח ḒҐ῏Ҩᴣכּ ᶫᾭḔ ᶒת￼῏ Ẕּזι

ώ ᴿ Ґ῏ᵙᾭὯ╙ ￼Ḡԅᴵӡẙ ( үᴅӈχṴ Ḍ ѧԋ  ḌҺ Ṵ ╝ᵙӡ

Ụקṕ Ṵᴧṝᾡ Ḍ ṴᾤחῸחṕ) 

12.ᾭὯҐ῏ ᾼ ╗ᾭὯ ғ￼ ֺιὸטᶺ₩ỗᾭὯ∆ ᵀι‗ấ ᵀᶂ

Ḳ│ễ│ ∂￼ᾭὯ֫ ӌ ιή ᾭὯ   ҮӪ ӂ ḠԅҐ῏￼ΆẪ Ể ὸ ấ

ᾭὯ⸗תᵙᾭὯњתιấ ᾭὯҐ῏Ẉᴶιή ᾭὯӔּז  ᵀ ‛ ᶺΆḠԅ
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ῶẑ֫ Ầᾣ ᾺҐ῏￼Ά│ᵙ₩ẪιꞌӾᶈѧᶂᶂ Ὸח ῏Ґ῏ҺіẦṝ ♇ (

үᴅӈχṴ ╝ᵙӡỤקṕ Ṵ ṕ) 

(ѕ)ấ ỗוּ ᶢ ᾼ 

13.Ԋớᾟ ҭ ἔ ᴵּז ớ ᾛӐ ιҡἩ  Ẕּז ἋѕΆזּ ἐι

ẻἄḢᶵ￼ғў ᵙּוỗ ᾟὙấ ᾭὯẓּזἋּוỗιὸטᾭὯẓẕṖԋ Ἡ 

ᾟὙ ұ EDA CAE Ṫў ᶟԋ Ṫԏᶚ ҭẦᴧιᶡ ᶺѦӠ ғў Ḡԅ￼

᷃ғᵝ Ặז ERP Ӡ ת ҭғᵝ ᴧιҸקᶽᶚҲўΰ הק

ԇ╙ ṵṕ ᵇ ӡכּ ў ᶟ￼҉ ҭιᾟ ᶽ ₩ Ẕּזιᴧṝᶊת

ӡỤ ў⸗ ҭιזồ ᾘ ᶈ ᾨ іוֹװ Ҋ ᾺўỗẔּזғ

ᵝ ᴧιᶡ ᾭḔ ╝ᶭ ט ( үᴅӈχṴ ╝ᵙӡỤקṕ Ṵ Ḍ ѧԋ  ḌҺ

Җר ╝Ἡ Ầᴧת ḌҺ) 

14. ḙҩᵸ ♯ Ἔὼּכ ֫ ӿῘỉἄӵῘỉ ҩזּ

֫Ḓ ḙҩᵸ ― ᶟιᴧὤỖ ḙᶝᶽ ḙ ẈᴶҸמᵙҲўֳᾺѮӌӐּזιᾢ

Ԁ ἥ ᾳ Ṫ ᴵ ớ ᶢ ׁ⌐ Ԋớԋ Ἡ ι ⁄Ọᵸҭּג ὸ ֫‘

ҩᵸ ╜Ḓכּ ҩᵸљ҉ ᶽᾭὯ Ὰ ҦӡỤἩ  ᵀᴧṝ ♯֫‘ҩᵸ ᶫע

╜ҩᵸ ⱶớ╜ ҩᵸ ֫ ᶟιᾟὙᴧṝ ἥ ẻ֕֓ᵙњ ⸗ᾺҲўιҸק ḙҩᵸ

ғўּוỗ ( үᴅӈχỖ ḙᶝ ḌҺ Ṵᴧṝᾡ Ḍ Ṵ Ḍ Ṵ ╝ᵙӡỤקṕ) 

15.ѧ Ὸוּחỗ ᴧὤғў ￼ ҸמᵙғўּוỗҸמιᶈּוⱶװ Ḓכּ

ӡỤ ΰ ᶵ Ὰ ᾳ ѧ Ә ẙ ￼ ᶟὸט Ἡἄ‛ ק ᵙṪק᷿ ק

Ầᴧι כ ♯ѮṀғўιấ Ԋҕғ Ὰᶚѧ ῸחẈᴶι‗ấԊҕֺ ўỗ ӘἘ

♇  ‗ ḙ› ἩᶚҲў ἩẦᴧḫӌ ᵇғўώӗѧ ῸחιὸטᶈҖᴿ
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ֳᾺ ӌώ״ѧ Ὸח ι‗ấᶽד ᶺẈᴶ￼ѧ Ὸוּחỗ ( үᴅӈχѧԋ 

ḌҺ Ṵ Ḍ Ṵᴧṝᾡ Ḍ ṴᾨḌ Ṵ ╝ᵙӡỤקṕ) 

16.ԊҕẦ◊Ẉᴶ ӘἘӡֳ ιώ״ ᴧẕṖ ҭᴃᵃ ᴧ ιấד ɒѣѧỌѕ

ẈᴶɓӡֳẔּוּזỗ ᾟὙᾉấᾟὙᶺ ᶺẈᴶ ￼ᶽ ₩Ầ◊ Ẉᴶᵙ ớ ὸתẬ

ᾜιẻἄ ᵇғўẔּז ᶺ ᶟ￼Ṫў Ầ◊₩ᶚẓ Ҳўכ ᴧ Ầ◊Ҧ Ἐ

ẈᴶιᾟὙᶢ҈ԊҕẈᴶẦṝԊҕ ҭ ΰ │ Ṫўίֺ Ḡԅ ẔֳּזᾺιӞ

ẻἄᴃᵃ ᴧᵙồ ҦֳᾺּוỗ ὸטᶂḲרᾲֳᾺẔּז ᵀ ấת ιἔ ɒרᾲ

+ɓ ᵀẔּוּזỗᶅ ( үᴅӈχṴ ╝ᵙӡỤקṕ Ṵ Ḍ ѧԋ  ḌҺ Җר ╝

Ἡ Ầᴧת ḌҺ ᾤẗת╪╤ Ѳתᾤẗ) 

17.ғў ỗוּת ҨṴᶋѭṀᵇι ḫ ᴧṝᶢת כ ấת ҸקᴃᵃֳᾺῸ

ח ᾼιѭ ҲўώӗԅΆӈת ᶺ ᶟ ￼Ὸח ᶀ ӡֳ 5G+8K ṪўҊ

Ḡԅ ΰ ֺ ♇ ў ᶟιấ ἥ⸗ ῎￼ғў ת ὸ Җ╔ ғў

ᴃᵃᴧṝιᾟὙғў ᵀӐԊấת Ặᶂז Ґ╙ᵀӐι ↨Ẉ ֮ấ ғўᵀӐ ת

( үᴅӈχѧԋ  ḌҺ Ṵᴧṝᾡ Ḍ Ṵ Ḍ Ṵ ╝ᵙӡỤקṕ) 

(ᵺ)ấ ֳẈᴶᶢ ᾼ 

18. ᶽ Ἡᶢ ᾼ ҨᶂḲḫ ḯ Ỗ ᵀớᶂḲ ḙѧỌấ ѭⱷẬιἔ ᶺ

ᶟ ᶺ ᶚ ᴃᵃ ￼ט ᶽ Ἡᶢ ᾼ ẶᶈҖṰז ᶽ Ἡᶢ ᾼ ι

ồז ᵃℓ ṃӿ◊ ᵀ‖ ҭḫ ᾼ ᶊר ᾭӪ₩Ὁ ᶺ₩ỗ ṑẙּו

ⱶװḙἄӵ ᾼ ᶫᶊᶢע ᵀ₩Ὁ ḙװק ᾼ ấ ♯ 

ᾳ ◊ ᵘוּ ḙ ♇ ᶟι ‖҅ᴨɒײᵺҋɓ ᶽ Ἡᶢ ᾼ ᶊḫᾼ (

үᴅӈχṴᴧṝᾡ Ḍ Ṵ Ḍ Ỗ ḙᶝ ḌҺ) 
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19.ׁ⌐ ḙ Ẉᴶ ׁ֧⌐Ậ Ґᴢ ᵀιἔ љ ᶽ Ἡᶢ ᾼᴃᵃֳᾺ

￼ Ẉᴶӌ ιὸט ᾳᶢᵼ Ẉᴶ ▐┼ ◊ ᾳ╜ Ᾰљ ᴧẈᴶ Ӿ ӿ◊

Ἡ  ᴧљ╜ Ẉᴶ ἥҐᴢ Ẉᴶấἄ ιזồ ҇ἥҐᴢ Ẉᴶᵙѧ ɒײ

ѕҋɓ ᾨᶢ ᾼấ ᶀ ḙ Ḓ ḙ ҚṪΰ ׁ⌐ ᶟιזồὸרטҖ

ḒӡỤ ḙ Җר ḙљ ѧỌ Җΰ◊ҚṪΰר ᾭḙזҖẔּר

Ὰᶚ ᴧ ‗ấ ( үᴅӈχṴᴧṝᾡ Ḍ Ṵ Ḍ ѧԋ  ḙᶝ ḌҺ

Ỗ ḙᶝ ḌҺ) 

20.ғўֳᾺԊớẈᴶ ἔ ₃₭ṵṕ ᾦᴃӐ￼ғўֳᾺẈᴶӌ ᶈ ἄּכ

ⱶḠԅוּ ᶟ ‖ֳấ 1-2 ḲᶂḲғўֳᾺѧỌιᶈ ἄּכ ↕ ΰ ֺ ᶟ

ή ấ 1-2 ḲᶂḲ ֺ ўֳᾺѧỌι ‖ ֳ֮ấҖ╔ ᶂḲἩ ֳᾺѧỌ ὸ

ḢᵱṴט ғўֳᾺѧỌ Ṫ ѧỌ ҲўἩ ѧỌ ṊғўᴃᵃֳᾺẈᴶ ṵṕ

( үᴅӈχṴᴧṝᾡ Ḍ Ṵ ╝ᵙӡỤקṕ Ṵ Ḍ ѧԋ  ḌҺ Җר ╝Ἡ Ầ

ᴧת ḌҺ ᴿתᾤẗ) 

21.ἄ‛ Ӟק Ẉᴶ ᾟὙ ἥֳў ק Ἡ  ᴧ ѧ ק ₅ ₅

╜ ԇԊᾟ ῸחẈᴶấ ὸט ᵸᾡק Ḣᵱώ״ιזẶ ӂᵙẬṀ ᾟὙᾺᶚ ᴧ 

‗ ♇ḫ ḯ Ṫ Ἡ ѧỌ ᶺ ẻẪֳᾺ ‗זẶԋ ⁄ỌἩ ᾢԋ ᶡ ἥᴃҺ

ᶚӞ  ‗ιῸחӞ Ӿ ֺ ў ᴧṝ ( үᴅӈχṴ Ḍ Ṵᴧṝᾡ Ḍ Ṵ

╝ᵙӡỤקṕ ѧԋ  ḌҺ Җר ╝Ἡ Ầᴧת ḌҺ ᴿתᾤẗ) 

(ҋ)ấ ΰ Ẕּזᶢ ᾼ 

22.ΰ ᾤחẔּז ɒחῸחᾤק▄ ɓᾡה ι״ ӌקᶈ ᾤחῸחẈᴶι

Ҹק טιὸתᴩהךּ іᾤחῸחԅ קḒכּ 2020 ẉẕׁṴ 80% ת 70%Ә
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ךּ ᾤחῸ҆ח ḫאԅ іה ấ ḢᵱּכḒ Ɫ Ḓᴍכּ Ḓ⁶כּ ιᾟὙ

ҲўּכḒᴍ ὸẍӔּזιὂṝɒҘ ɓẔּזᶋ῟ιῳᶽ ẙḫאҲўᵙṴ↓҆הɒῂ ɓק

״ẈᴶחӡỤῸזồԇԊӡּז ᾡ ιὸטӡּזἨ љḳ ᴩת ֫ ֫ Ẕּז ὂṝ

ɒרҖ ɓAPP Ὸחẍẙ▄ẙιᶽדὸ ᾤחῸ҆ח ￼έіה הי ΰ ה ӘἘ

Ṵ↓Ὸח♬ ᾭὯιזẶҚṪΰ ᶽᾭὯ ᶒת Ἡ ᶈɒὶ ᴏהɓѧ￼Ẕּזιấ

ᶈ ḭῸљṀה ҆ה Ḳ ἋѦҚזּ ᴣԅṴɒḄṮ ɓ ồấז אҖᶝṴר

ѧỌΰ ᾤחῸחᶽᴖ ấ ᶝṴᶽ ιẻἄɒּזᾭὯ ᾭὯ֘זּ ᾭὯזּ ת זּ

ᾭὯֳᾺɓ￼Ὸח ֺ ת ( үᴅӈχṴᾤחῸחṕ ṴԇḠṕ Ṵ ╝ᵙӡỤקṕ

Ṵᴧṝᾡ Ḍ Ṵ ᾤṕ Җר ╝Ἡ Ầᴧת ḌҺ ᴿתᾤẗ) 

23.ΰ ᶝṴẔּז ♯Ґ ᶫע Ḡԅ ᶋ῟ιώ ᶝṴΰ ỵ ᵙד Ӡ

↨Ẉ ḫᾼΰ Ґ ώ״ ט ֮ιẦṝҐ ᾼᾡ ״ ι‗ấӾ ￼Ґ ӡỤᶢ ᾼ

2020 ẉԓὸ 1148 ᶴΰ ί♂ק ᴭ 2851 ᶴӡᴺ♂״ ᾡ ιẦṝ 100 ᶴ ᴭ

Ґ ӡᴺ♂ ῊҸקι ḫᾼ 10  ӡᴺ♂ └Ṿấ ιֹ 2022 ẉḫאᶝת ♇

ᴭԅ ὸ Қ ⁹ ᴃ ᴧṝιֺḧӼּ⁹כҸקṵṕΆιᶭז ῇṇת Ґ

” ⁹ấכᶟӼּת ᾭ ֹ 2022 ẉᾺấјṈ҈ 5 єѦּטכ∩ Ӽּ⁹כιấ 100 Ѧ

ṫᴸὭּכ ấ ט  ᵙ …⧵₄ὴᾣ ט ⌂ᾭὯӡỤҽ ᴣטỗԊҕᾭὯ

ẓ ấ ɒ ẓ ᶃ ɓ￼ᶝṴ ת ᵀἚ│ẈᴶιḫאṴת ѕ Ἒ│ ט Ḣᵱ

ᶝṴ ╜ӌ ιώ ί ꞌᴣΰ ₅ ד ồấז ΰ ᶋ ΰ Ḁ 

ɒ Ѧ APPɓ ιἔ ɒ Ἡ Ḁɓ טồὸז Ḁ҉ ᾘѧỌấ ιӞ 8K

▐ᶈ ḀҺᴣ╜ і￼Ẕּז ( үᴅӈχṴҐ Ḍ Ṵּוỗעᶫṕ ṴԇḠṕ Ṵᶝ

Ṵ Ḍת Җר Ḁ Ḍ ԋ Ṵ ╝ᵙӡỤקṕ Ṵ Ḍ Ṵᴧṝᾡ Ḍ Җר ╝

Ἡ Ầᴧת ḌҺ ᴿתᾤẗ) 
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24.ΰ זẔּוּ↓ וᴌּוֹװ♯ ᾰקᾨ חῸת וּ↓ ᶟιἛᶽӝ↓Ὸחΰ

ᶀ ᾟὙΰ ӯ ΰ ΰ ΰ ᵙẈᴶấזẔּת ấ ԅ

ṴҊ ᵙחῸוֹװ ӌ ιὸטҡ іוֹװᵛ ᵇҊ װ ״ ιẦṝᴵ Ἂ Ὰᶚ

וֹװ ᶵ￼Ẕּז ℓἛᶽּכḒӰẞֿפᴗԊҕ ᶀιὸװטḙ₅ ḙẽӵ₅ᵙװ

ẽӵ ᾳҊ ấ Ḣᵱ ᴿ ɒ￼‗ וᴌּוֹװ ừᾭὯἵ ɓ ᾟὙ і їΰ

ׅ ấ ιώ״Ҹ ᾰקӐᵝ￼ҽᾘ ד ᾟὙᾨ  ‗Ầṝ҉ ᾘ ҉ ᶣ ᶈ ᾨ

ὸ ɒVR ԅ῟ΰ ι▫ᶊᶃɓɒ Җɓר▫ ΰ ι▫ ι ▫ὸ֧҉ת῟כ ҉

Ὸח ᶢ҈ ѕҦ Ӡᴊᴧᾣ↓ּוᴊιẊ ℓḫאᶺᴊᾯᵀιὸ ɒӰẞḪɓ▄ẙẔּז

ấ ԅṴּו╗ọ ᵝ ╜ӌ ( үᴅӈχṴ↓ᾤṕ ṴᴌּוӰẞḌ ṴװӠṕ ṴṴᶋ

ṕ ṴᾨḌ Ṵᾰקᵙι▫ṕ ṴḌ ӡה Ṵ ╝ᵙӡỤקṕ Ṵ Ḍ Ṵᵬחṕ

ṴҚד ◊ ҺӠ ṕ Ṵᴧṝᾡ Ḍ Җר ╝Ἡ Ầᴧת ḌҺ ᴿתᾤẗ) 

25.ΰ ғўẔּז ὸטɒҊ +ɓⱶ╙ֳᾺṪ ιὸ ╙Ҧא ӗẔ ấ ι כ

Ҳўזᶽ 5G ҚṪΰ Ἡ ᶈᵬ ⱶ╙ ᾼ￼ẔּזιᾟὙ ԋӡỤק ᷿ ᾼấ ιᴧ

ṝԊᵃ ῂὶ   Ὰ₩Ẫ ấ ԇԊᾭὯњתιᾟὙ ѧỌ

ѧỌ   ѧỌấ ᾟὙấ ⁹ ӌקẈᴶιḫזּאἋ ỗԅט￼

ṕῳӓש ἔ ᶂԓ Ӿ￼↕Ⱨᾳּכ−∩ ғў ♇ ᶝṴ ὸ ֺ ўҲўΰ ״ ι

ᾟὙấ ΰ ғ ΰ ΰ Ṫᴔ ή ấ ṊғўῸחẈᴶιώӗ ╜

ᾤ ᵛ ֮ ӂ Ḿὶ￼ ֝Ὸח ( үᴅӈχṴᵬחṕ Ṵᴧṝᾡ Ḍ Ṵ

Ḍ Ṵ ᾤṕ Ṵ ṕ Ṵ ╝ᵙӡỤקṕ Җר ╝Ἡ Ầᴧת ḌҺ ᴿתᾤẗ) 

26.ҽ ᶢ ᾼ ồԇז Ґ כּ ח↨ ҽ ᶢấᾭ

Ḕקᾡ ᵙΰ ״ק ιיὸҖ╔ ᶢ ᾼҊ Ҋ Ầṝׁ ớἩ  ιזồֳᾺᶋ

῟Ẕּז ᶊιꞌӾὸט Ҋט ⱶ ҚṪΰ ᾺԌἩ љҽ ᶢấ ḫ῟￼
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ףּ ᵀιẻἄԅΰ ᶚ￼ᶢấẔּוּזỗ ιἔ ҽ ᶢấᾭḔקԅᶂ‰  ἔד ҽ

ᶢấᾭḔק￼ΰ ẈᴶιӼ֫ᴧὤᾭὯᾟ ᵙ ҽאιḫזἛṝӐּד ᶢấўחӗ ֝

Ḿὶ ᵙᶺӺѮӌ ֳᾺιѭ ўії▫Ҳўֳ ῭ᶽᴧṝ  ᵙ῭ẍ

Ṵᶋ ( үᴅӈχṴᴧṝᾡ Ḍ ṴҐ Ḍ Ṵ Ḍ Ṵ ╝ᵙӡỤקṕ Җר ╝

Ἡ Ầᴧת ḌҺ ᴿתᾤẗ) 

27.ѧṇҲў ḫᶂḲɒі҉ּזᾭ ΰɓ ιᾟὙҊט Ẉᴶᶚ ᷃Ҳўảӄ

Ὸח ιᾉấᾨ וֹװ ᵩ ֺ ᾰק ᵬח ḲᾤῸח ֫ ў҉ ấ

ἥ ֫ ўҊ Ẉᴶᵙᶘ ᵬẈᴶιɟכּ ἥ ᵇѧṇҲў￼ᾭḔקῸחᵬ כ

ᴿ њўῸח ‗Ҳўі҉ιᾟὙѧṇҲўῸחẈᴶᵙᴥֳᶢᶊ￼ΰ ᾡק ιἔ ѧṇҲ

ўᾭḔ ỗוּ ( үᴅӈχṴ ╝ᵙӡỤקṕ Ṵᴧṝᾡ Ḍ) 

(Ԉ)ấ ᴵӡḠԅᶢ ᾼ 

28.ᶢ Ḡԅ ד ᾼ Ӟ Ḡԅғў ᴧṝιᶡ ἥὊῶ Ḡԅ⁄ỌἩ 

ᵙῸח Ҹ￼ד Ҳў ᾟὙᾛӐ Ḡԅ Ὰ Ҧ Ұ ḠԅὶԄ ΰ ⅜פֿ

ἴ Ḹ ỗמỵ ᾺᶚғᵝῸח￼ ᴧᵙғўקιấ ḢᵱᴵӡḠԅ ἴᶢ Ἡ ғᵝ

ӌ ιẻἄ Ἃזּ ҉ ᾭὯ Ẕּז￼ᶺṖ ▄ Ḡԅḍ ֝ ָ

ᵙ ᾦ חḠԅῸ￼ט ד ( үᴅӈχṴ ╝ᵙӡỤקṕ ṴḌ ӡה Ṵ Ḍ ╤╪

ᾤẗת ṩתᾤẗ Җר ╝Ἡ Ầᴧת ḌҺ) 

29. ўẔּזḠԅ ᾼ ᾟὙẦṝ 5G ⱶ ṪўҊ ᶽᾭὯק҉ ᶋ῟Ẕּז￼

Ḡԅ ᾼᾡ ώ״ιᶀ ⱶ Ṫўίֺ ΰ Ґ חḒᵬכּ ᶋ῟ιṄ Ḡԅ ד

ᵀֹўחѧẻἄ ♄╗ ו Ẕ ҉ ᴃᵃ￼ԓּוḠԅӌ ▄Ҳўכ ᶋ῟

ḠԅιẻἄѦớקḠԅῸח ιᶡד ἥ ֫ ᶟḠԅẔּזῸח⸗ Ҳў ( үᴅӈχ
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ṴḌ ӡה Ṵ ╝ᵙӡỤקṕ Ṵ Ḍ) 

30.ᾺᶚḠԅῸחẈᴶ ᵀַּזҚṪΰ ᶽᾭὯ ҉ IoT ΰ ỵ ᶒת

ҭḧѲḠԅ Ḡԅ Ὁק ᾺἩ ιὸ Ὰᶚᶢ ᾼḠԅỗמỵ ᵙ ӂӌ ấ ι

ᾯᵀẻἄ ￼ᾺᶚḠԅῸחẈᴶ ᾟὙấ Ḡԅỗמỵ ӂ ἵ

ẔỚᶴ ᵙ Ὕὤѭט ӌ￼Ὰᶚ Ḡԅ ῸחẈᴶ ( үᴅӈχṴḌ ӡה Ṵ

╝ᵙӡỤקṕ Ṵ Ḍ) 

є ӟ ὗᾜ 

( )Ặק Ӡ  

ᶽӡז ҸữᾟὙדẙιᴧὤ ᾤ ᶢ ẬṀӐּזι ‖҅ᴨַּזјטғἮ ӡἘ

ᶢ ιᾟὙᴿ ṴᶋѮӌᴠљấ ẶḾԅṴז ᶽᾺᶢấ ᶆᶊὝ‰￼Ӡ ♇Ậ

ᶡ ֮ấ Ἦ Ά ￼ ў ҚἑҨᴣẬת ᾺᶢấἩ  ᴧ￼Ἡ  ֓Қἑ

( үᴅӈχṴᴧṝᾡ Ḍ Ṵ ᾤṕ Ṵ ṕ Ṵ ֮ ⱡ ◊Ḍ ṴҚἑṕ) 

 (҇)Ḣᵱ‰֝  

ᶀ Ἡ  ᴧ Ṫ ḫᾼ ἴ ת ιᾟὙ ấ Ҳў ў‰֝ιὸטᶊΆ‰֝

і״ѭᶂḲ‰֝ιӞ Ὰᶚᶢ ᾼ￼Ҋ ᵀιώ ғў⁄Ọ ד҅ ( үᴅӈχṴ

Ṵᶋ ṕ Ṵ ╝ᵙӡỤקṕ Ṵᴧṝᾡ Ḍ) 

(ѕ)ѨḹẔּזᶋ῟ 

♯ɒҊ +ɓᾨ וֹװ Ґ חῸת ў ᶟιזồὸ֧ ἥ Ṫ

ᶀ ᾨ וֹװ Ґ ♇ ў ᶟι ֳᾺẔּזᶽ ιὸטԇԊᾭὯῶẑẦᾣ ᾟὙ

ֺ ҲўẦṝΰ ᾡק ι ẦṝѧṇҲўᾭḔק ᴧṝᾭḔ ╝ᾺўỗᾺ₩ẪιἛ
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ᶽᾺ╦ ( үᴅӈχṴ Ḍ ѧԋ  ḌҺ Ṵᴧṝᾡ Ḍ Ṵ ╝ᵙӡỤקṕ Җר

╝Ἡ Ầᴧת ḌҺ ᴿתᾤẗ) 

 (ᵺ)Ҹק ᵬעᶫ 

▄Ԅὸ ᶟᵙԋ ע ᾡ ιώ״ῸחҲў↨Ẉ ᾣḴṴᶋ֝Ԅιḫ ḳḬỷץ

ιή ≠ᾺўỗᾺ₩Ẫ￼ɒ҈זּ ɓὺᾼ ( үᴅӈχṴᴧṝᾡ Ḍ ṴṴᶋ

ṕ Ṵ ӡ ṕת ṴḌ ӡה) 

◊χרҖṴҚ↓ᾤẗ  

כֿ Ṝ 

Cell ΪấᴦṆ ᶼ ײַ єҥ ֪ ♆ᶂ Ϊ 

ᶈ ῄᴧ ᶈ Cell  Ốі￼ ᾰѧι ҿ Ἅ￼ֺᶃṷὼ ҃ ֺᶃ⸗ề--

ѕҦ ҿṇ ᶽ ￼‟‰ᶑזּ ѕ₭ ҦεAllen Mouse Brain Common 

Coordinate Framework ζιἆ CCFv3 (httpsχ//portal.brainmap.org/) ι ῗ ѦḢᾯ

￼ ֫ ꞌ￼ṇ ᶽ ѕ ᶊᶃ  

‟￼ֳ ι ‟Ṅἄѭ ḙ ᶟ￼ Ѧᴠ ᶃ ẍ┌Ẕּ҈ז

ḙװⱶוּ ҤҪ￼ᶽ ᵍᶽץ 1 қѦ ι Ҏ ֫ṵᶈᾭ︣Ѧјᵃ￼תᶟ

ḙᾭὯ ᴪệ  ᶽ  ᶶ ιʑ ￼ԇԊ ᶊᶃᴪệ  ιṄ

ᶺјᵃ ᶚ￼ᾭὯ ᶊᾣ ֹ Ѧ῞ ￼ 3-D ⅝ ᵙԋ ￼ Ѽᴪệד 

 

ἫḜỳ ἄ ḙ ᶟ￼ἐ  GPS GPS(ᴝ Ὰ￼ᶽ ᶃ )Һᵓ ӑӑἍᶈ￼ӈ ι
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јῗ⁞Ὧӑᶈᵕᶀ ֹ￼Ѡ ᶈ ᶊᶃіἐטᾆ ӑ￼ӈ Ḿ҈ץᵍἄ׳ієјᵃ

ӡỤ￼ᾭὯ  ιԊᵃ￼ᴃ ♇ --Ҩᴣѭ Ҏᴃ ♇ἧֹ Ẕ￼ᶽ ᶊ‰--ῗ ԋ

￼  

 

ᶃⱭ◊χCell 

Ԋᵃ Ӑ ѳ ҿ Ἅ￼ ҿ ḙ Ἅ Ἡ  Қ Lydia Ng

ᴈᶱ χ"ᶈ ᴞιҚҪҺּז ḧѲᶽ ￼јᵃתᶟ  ᶺ￼ᾭὯιҚṪ

јԜת זּ ṏӵἅҪῶ Ѧᴠ ￼ᶢᵼ ẑ֯ ‾ιӑ Ѧᴠ ḙᾭὯ׃ "Allen

ḙ Ἅ Ѯүאḙ׃ Julie Harris ᴈᶱῗ ￼ᴰ Ѧ Ӑ  

 ̧ ᾐѥᶼ כֿײַ  

ԅ CCFv3ấ ᶈ 2016 ẉᴧṵ￼ ֫ⱱ ￼ᶢ іι ⱱ  ֺ҃ṇ ᶽ ῳᶹṖ

￼ᾯѦ Ṗ Ҩׁ￼ᶊᶃ ῗ֫ ꞌ Ӊ￼ 3-Dᶊᶃι CCFv3￼֫ ꞌ ᶼ ιᴵҨ

ḧӈᴅѦ ￼ӈ ῳᾺ￼ԅ ᶃ 2017 ẉ ẦḊᵇԇҷẦᾣι֡Ѧјᵃ￼

ḙᵽ Ṱ ẦḊӔּזḜ  
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ᴂ ᶽḙ(University of Washington) ᾨάתי￼ ҿ ḙ Ἅ￼ ṀҚ Nick 

Steinmetz ᴈᶱᶈῳ ￼ ѧӔּ҃ז ᶃ ι ḻ҃ṇ ᶈḫ ḯ╜ ѧ ֹ

￼јᵃᶃӵѳ ὍῊ￼ Ӻ╗ט Ӕּ҃ז ӵ ι ῗ ỉṇ￼ּכḒ

ή ιᴵҨᵃῊὪὨ ֡Ѧјᵃᶽ ᶟ￼ᾭ︣Ѧת Ӻ￼╗ט  

Steinmetz ιẸҤҪ֫‘ᾭὯῊιỄ῎Ῐιᶽ ᴠљ Ὅ￼ ֫⅝ҤҪѳׁỴ

ֹ￼ ᶺ ҤҪọ ῶ Ѧᶽṕ ιCCFv3ẁיҤҪ Ἅῶ￼ ‛  

Steinmetz χ"ᶃ ῗ Ѧ Ẃọ ￼ ◊ιḜᾟὙ҃ᶈᶽ Ṗ ￼ỳ│

Ẹӑҡᶽ ￼ᾭ︣Ѧ ӈ ẹῊιṏẬԄ҃ Ὰ￼  ₩ ӑọ ḾἍῶ￼ӈ♇ῶ

Ѧ῭ᶽ￼ ι CCFӔ ἄѭᴵ " 

 ̧ ѥїᾘᴦṜַײᶉᶂ  

ѭֺ҃Ӑᶊᶃ ι ҚᵔṄᶽ ֫ ἄỉṇ￼ Ὁ 3-D ᶒιᴏἍ ￼ӌ ιẊѭ⅛

Ѧᶒ֫ Ѧᵪ ￼ᶑ‰ 3-D₩ᶚ￼ᾭὯ ҈ 1700 јᵃטⱶ￼Ẉᶎᶽ ׃ ‗

ṇ ᵅṄ⅛ Ѧӌ ֫ ֹ ᶽ ѧᾭ︣Ѧјᵃ￼Ṱ ᶟѳתᶟιᶈјᵃת ṇỌ

ᶊּ֧נ ףּ Қᵔ ιώӗ ᶊᶃ ѣѦΆ ￼ᾭὯ  ᴞ֡ẉᶈ ҿ Ἅ

￼֡ јᵃ ᶚ￼ḫ ᶊᶃ ᵍјᵃץ ᶚ￼ᾭὯι ӔệḜᶈᴠ ᶽ ᶊᶃ ѧ꜠ԏ

  

ᶈᴗᴷіιᶽ ᶊᶃ ῗּז 2-D ֺ￼ιҡјᵃ▄ẙ ḻᶽ ιẊṄḜҪὴ֯ 

Ḿ҈•Ҏ ᶚ￼ᾭὯι ẻẪ￼ᶽ ᶃ ṪӐệỄḄ ӇḾ҈ ḻᾯѦᶽ ￼ Ӻ╗ט

ἆ ⸗ề￼אҦ ḙ  ιѕ ᶊᶃ ώӗ҃῭Ḅ￼ ῟  
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ᶃⱭ◊χAllen Institu te for Brain Science  

Қᵔ ἱ ᶊᶃ ￼῭Ὰᴵ ҺӘ ҈ ᵸḙѽἆԎҤẻẪ￼ ιקט јῗӵ

Ẹׁⱱ  ‾ ҚṪ￼ד ת  

Harris χ"⃰ḅἅҪאᶈἍ ιᶊᶃ Ẕ ῗјᾸ◗ᴪ￼ּוᵘ ◊ιᵼѭ ἅҪḾ

ᶽ ΆẪ￼҃  ᶺιἅҪṄ ῭Ὰ Ҩ ￼ט јṾӭ ￼ΆẪấ ᶊᶃ

ιῗᶊᶃ ᶟᴵ ᴧּוᴪק￼ᶊΆ " 
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ᴠ ᾳχA new high -resolution ι 3-D map of the whole mouse brain  

Cellι Wangι Dingι and Li et al. χ "The Allen Mouse Brain Common Coordinate 

Framework χA 3D Reference Atlas" DOI χ10.1016/j.cell.2020.04.007  

◊χּוⱶ  

AI ᾚ ← ַїᵂ ᶙ ὄҽ 

ῄι ᶂׂ⁷ᶽḙᵙṽᶂתṪḙ ￼ ḙḲẦᴧ֧ Ὰ AI │ιẊӨיᶽ CT

ἜὼᾭὯḾԎ ѪẐ ᵙ╜ ι ‛ ῎Ԏ ἄ₅ו╜ ב֫ јᵃ֫תẊק ᶚ

ᴪפֿ Ὰ │ῶῺẁי Қᵔѭ ὫҾẦᴧ֧῭ᶺѦớוֹק│ψѼᴵҨּ҈ז•ҎѪẐ

ừ֙ιӕḅᶈᾣṃוּװỄṈ￼ᶊתӔּז  

ὫҾῗṭᶽ￼ԅרԇԊᴌּו Ἳι⅛ẉẽᵠᶺ 6000 єҚιḜῗ ἄẉ Қ™ҏ￼

Ѯ ᴝᵼ ᷃ ᴩҾ￼Ứ ẂҺ Ḓכּ  ᾸṖἜὼεCTζι₅ᶽ ѧἆᵕᶀ￼

ι ḧῗᵋ ἐ   

ᾰᵀ ׂ⁷ᶽḙװḙ Ἂ ¶₁֔ᾨά χɒCT ῗ Ẃ ￼ ᾸṪԏιӇỄṈ

ḧ҈זּ ֫‘ι℅ᶹιCTἜὼѧỄᶺᴵּז￼ӡỤỀỀ ◖ι Ứ ￼ᴪפֿ ᶚ ᶽ

ṇᵙӈ ḾỨ ᵙᵅוֹ⌂￼ Ӱẞꜛ֙ ԋ ᶽ ѧἆᶽ ᵕᶀјᵃ ᶚ￼ ᴵ Һ

ḾỨ ғּוјᵃẽᵠιᾣṃ וּװ ẂҺ ӂ ιҨ ḧῳӓ⌂ֹוΆ ɓ 

҈℅ι ҚᵔṸῺ ẊẦᴧ֧ ט ָẊ јᵃק ᶚ ᴪ￼Ṫԏιפֿ

Ҩӝᶈ ѧӔּזḜιẊή Ԏᶈװ ᶫѧ￼ᴵע זּ  

ҚᵔẦᴧ҃ᶢ҈ҚṪ ￼ ᵸḙѽṪԏιẊᶈ 600 ᶺ₭јᵃ￼ CTἜὼѧḾ

Ԏ ҃ ιᵇԎῘ ҃јᵃᶽṇᵙ ᶚ￼ ῶᶽᶚאיᴪιⱡᵅӨפֿ CTἜὼᾭὯ

Ḿ Ṫԏ ҃  
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‛ ῎ι AI │ Ḿ⅛Ѧᶃӵ￼ᴿѦ ֫ ֫ ιẊֶᾸԎῗᵋ⃰Ẃι Ḿ

҈ ᷃ ὫҾ￼Ủקừ֙ᴵ Ễῶּז ₁֔ χɒṸῺḜ ẁἅҪ ḧᵤҎֿפᴪҺ ℓ

ỦקιẊ҃ ḜҪѭӍҺỦקιҨӝ῾ᴵҨѭỨ Ầᴧ֧῭ԏѦớוֹ￼ק│ ɓ 

Қᵔ ι AI │ѼῶῺᶈỚ ḯᴧὤӐּז ᶈἍῶ᷃ ᴩҾỨ ѧιᴱῶ

10β 15β￼ֿפ ᴵҨᶈ CTἜὼѧ ֹιᾺ AIṪԏᴵ ָ֧ ℓ⌂ֹו￼Ứ  

‛ᴧ ҈ῳᾺ ῼ ᴹ֪¶ᾭḔӰẞ  Ốιệֹ҃₰ ₰╖ ḌᵔҺᴣ

ᶂᶂ ᴌּו ￼ י  

◊χ Ἡῄἵ 

ҧ ֮ấᴦ֦┼ẘḘѼ‘῾֪ῷҙҩɎ ɏ 

ᴩֿפֿכ ᵼ ẽᵠι ҎҚᶽ ￼ɒ ɓᴵ ⅝ḫ ẉ ῭ ӈ҈Ҩ ֯ᴇ ￼ԓ

᷀ -ᴮ Ḡᶽḙ 3ῄᴧṵԇᵓ ι › ҚᵔẦᴧ֧ ᶢ҈ᶽᾭὯ￼▄ẙḙѽ‟ι

ᴵҨ֫‘ҚҪ￼ɒ ɓ  

ᵽ ῄׁᶈᶂ ḙ ῼ Қ ᶽ  Ố іᴧ ᾰ ιҤҪᾠ ҃ᶺѦẦ

◊ᾭὯẓѧ￼ єᶺắᶽ ⁄ Ԋ ᶃӵι ԋҚᶱ￼ẉ ᶈ 4Ṡ 94 Ṡѳ ᵽ

זַּ ҎᾭὯẦᴧ֧ ▄ẙḙѽ‟ιּזḜ֫‘ ѦҚᶽ ￼⁄ Ԋ ᶃӵιI ҨֶᾸԎ

ɒ ɓ  

╜ Ῐ ιḅ‛Ἅ֫‘￼ᶽ ⁄ Ԋ ᶃӵ ᵄӰẞҚι ѱ Ѧ▄ẙḙѽ‟ệ

֧￼ɒ ɓљḫ ẉ ￼ ᵀ ẙ  

Қᵔ ιḅ‛ ΆẪệ֧￼ɒ ɓљḫ ẉ ῶ ᶽṮ ι ѱᴵ

῎ᶽ Ӱẞ֧҃א ḧ Қᵔ ѭ Ἡ ᴵּ҈ז ᶽ ᴧṝᵙώӗḾῶԋֿפֿכ

￼Έῼ ι ᴵ ῶ҈יẦᴧ ԋֹו│  
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◊χᾺᴂ  

Science Robot ics:  Ỉᶙῡᵷҙᴴ ◓ 

Ὧ Ὰ ḙḲ ἵ ιỊᶂᾹᶃז⸗ ԀᾹ¶῞ΌԀΰ Ἅ￼Metin Sitti ᴣԎ

ᵃ҆Ầᴧ֧҃ ᵄѭɒỉ● ɓ￼ỉᶚ ᵸҚιᴵҨᾊṾἰ ⱶιẊ Ὅớᶊ ֝Қ

҂  

ԋ ἄ‛ᴧ ᶈ ᶂ ḙɋ ᵸҚ і  

 

ṇ ҡҚӌԓ￼︢ ѧ ệ҃  ᵸҚ￼♄ỵι Ҏ︢ ᴵҨ ט╙

￼Άᵇ⌐ ᶰ ט  

ɒỉ● ɓῗרẻ￼ιּאַדיỉ ֺἄ  ᵸҚ￼ ᴁ Ṗּי ᵙ ֺἄ￼ ớ

ιᴰ ᴁֱץ ἰ ⱶ ᵙ ָ ￼֫Ḓ  

ṇ ᶈ Ѧ₩Ὁḫ ѧḾ ᵸҚ ҃╜ ҚᵔӔּ҃זṇ ᵙҚ

ι Ҏ ԓ ὴ֯ᶈҚӌ ԓᶰі￼ԓ  

 ᵸҚῩ ᶈ ᵙӰẞ ￼█ᵀⱶѧ ɒỉ● ɓ Ὅớᶊ ᶈ іιẊ

ᶹ ☼╗Ҩ ᾣ  

ᾼז ᶋιῂ ῶῂ ╙ι ṇ ᶼίֺɒỉ● ɓ￼ ɋɋԎט ẙᴵ

⅛ 600 ỉ  
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Setti χɒḅ‛Ɏỉ● ɏᶈ ѧ ҃ Ѧ ᴭι ѱḜ ᴵҨ ᵻֹ⃰ ￼

Ểі " 

ṇ ╜ ҃ Ểָ֫ѭ 3ỉ ᵙ 7.8ỉ ￼ ᵸҚ ⅝ѳїιҚ ￼ Ể

ѭ 8ỉ  

῾ι ҚᵔṸῺӔּזԎҤΆ│ ᴧ ⱶ ᾣιӕḅז♬ἆ ᶹӿ ҤҪ ֮ṍ

ⱶᴵוּזּ  ᾳֺ ɒỉ● ɓι  ᾳҺᶈ֡ᵕἆ֡Ѧῴԓᶈӌԓ֫  

ṇ ṸῺỄồ ᶈטⱶ і╜ ɒỉ● ɓɒɎỉ● ɏ ᾊṾ ᶼ￼ἰ

ⱶι ṏῗѭҜѱἅҪ ᶽ ӔּזḜҪ ɓSetti ιɒӇּ҈יἅҪᴵҨṄ ⱶ ֹ⃰

￼ ‰ιẊṄԎֹ ᾣιᵼ℅ἅҪј Ễᶽ￼ֿ ɓ 

ԋ ᾰӡỤχhttps://doi.org/10.1126/scirobotics.aba5726  

◊χ ḙ  

MIT כֿ ҙᵓṃᾎѓѥҙṩᶼ ᾄᶇ ᶑ ○ѕ 

ῄι Ṫḙת εMITζ￼ Қᵔṝ ҃ Ὰ Ḓכּ￼ ￼ Ỏּכ ᵸ

(Memristor) ιḜᴵҨ₩ұᶽ ￼ ‟‗ᶴתӡỤ ҡ  і ι Ṫḙת ￼

ɒ Ɑі￼ᶽ ɓ⅝ ắ ṇιӇᴐḳ ҃ᾭҨє ￼ ᶢӺҭε ѭỎ Ӻҭζι

ҎӺҭᴵҨ₩ұҚ ѧ￼ӡỤҽ ɒ Ɑі￼ᶽ ɓῗ ẻỗ ᶵᶽḲ῀￼

֫ιḜҡᶽ ￼ ѧ ệ♄ỵιҨἚ ᶶ ￼ үח  
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￼ῶא Ỏּכ ᵸ ᶈּכᴙֽ☼ᶽ Ḓҡ Ѧּכ‖╙ᵇᴰ Ѧּכ‖-- Ѧᶽ￼ҽ

Ṁ ￼ừ֙їṪӐ Ḅ Ӈ Ҏ ᶈ ￼ҽṀ ѧ ѷᴵ ớ  Ṫḙת

￼ᵽ ᶈṪӐѧ ֘҃ ⸗℮ ᶟ￼ ѭ҃Ầᴧ Ὰ ￼ ιҤҪҡ ḙѧӨ

҃זּ Ѧԋ ₦Ổιᶢ іῗὝᵀ љԎ ἄ Ṟ ⅝ԏῶјᵃ￼ⱶת⸗ớ  

ᴩ℅ᵏᴧι ҚᵔṄ љ ᵀᶈ ιֺ ἄ כּ זιẊӔּ‖כּ⃰￼ ֺἄԎ כּ

‖ ṬḆ￼ ὍӔệ Ḓ ᶼ⌐ ￼ҽṀ ᴵ ￼ҽ  

ҤҪṄѣѦּכ‖᷆ᶈ ῢ ҟ ᵕᶀ ΆẪιҤҪᶃ҃ק Ѧ← Ά￼

ⱭιԎѧῶᾭҨє ￼Ỏ Ӻҭ  

ᶈ ᴪẻ ֝ᶵḄᵅι ҚᵔּזḜɒ Ỏᵙ ɓא ᶂ Ⱳ￼♃ẙᶃӵ

ѭ℅ιҤҪṄᶃӵѧ￼⅛Ѧӵ ᵃ҈ ⱭѧḾẔ￼Ỏ Ӻҭιⱡᵅ ֺ⅛ѦỎ Ӻҭ￼ּכ

ṀιԎẶẙљḾẔӵ ѧ￼ Ḿ  
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ᶈ ╜ ѧιљԎҤ ᾳֺἄ￼ Ɑ ⅝ι ẻỗ Ɑ￼ Ḅ῭א ҤҪ ḾԎ

҃ᶃӵᶴתүח ⱡ ι ᵸҭԜ₭ ᶼ ҅ớ￼ Ỏּכ ᵸ ιI ῶᾦᶊ

₩ᵙק ҃ Ṫḙת ᶢַḠẛ (Killian Court) ￼ᶃӵ  

Ṱ ᴧ ᶈ Nature Nanotechnology і  

 

◊χcnBeta  
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▒ ᴦѦ ҙ ἆῠᾚכּ ꜛεћאל ѥ 3D ҙṩּכ

Ɫ ћΪ 

ῄᶈ Nature  Ốіᴧ ￼ ᾰѧι ▪ Ἡᶽḙ￼ Ố ᵽ ַז Ṓҍᶽ

ḙӁԀַ֫›ᵙםҿᾹӁԀַᶂḲḫ ḯἵ ҃ ֳᾺ￼ ֦ớ￼ᴁרẻ ιḜּי

֯ ￼ӿҽỵᵸ(ӿỵᴩᵸ) ἄι₩ұ҃Қ ѧ￼ӿỵᴩᵸ  

ҚᵔṄ Ẕּקכּ҈זḙ ι ԏῶљҚ Ẹ￼ᶺ ו ιẊћ

ᶼḢἄ ᴨᶃӵ₩Ẫ￼ᶢ ו  

Қ ￼ ῗᴁרẻ￼ιḜ￼ӿḙṵṕ⅝Ɫ  ѧ￼Ẉ ᶃӵҽỵᵸ῭ז Ṭχ

￼ ꜛ ⱡ֟Ṉ҃ ῢꜛӌ￼ӿ ҽᾘιҡ Ӕ♯♇῭ז ַ  

Ố ᵽ ￼ұּקכּוḙ ￼⁄Ọ ἄ ֫ῗӐѭ ￼ ḸẙӿᾧӺҭ ֯ ӿᾧ

Ӻҭ ὶᶈ ק ᴁרẻ (Al2O3)￼ḓ ԓẻἄ  

 

ᶃⱭ◊χNature  
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יּ ỗ Ṟ(Ԋῢ - ᵀ )ֺἄ￼ כּ ḸṂᶈ ѧιṄӡᴺҡ ӿҽỵ

ᵸҽ ֹᶹ כּ ӡᴺᶴת Ҏּכ ₩Ὁ҃ ὶҚ ᵙᶽ ￼  

ỗ Ṟ ᵙ ѳ ￼ Ṗ ᾡᵱ҃ѣ ѳ ὶכּ￼ ҚṪ יּ Ѧּי ‴

ֺἄ￼ᾀẚᶁḧιҨ Ӡּכ ᵙ ѳ ￼⃰ Ḿ  

љҚ ᵀ￼ ᾣ ᶈ ᶵ￼ׁ ιṏӵᶈҚ ѧ ‾ ᵅ ￼ љׁ

￼ᴁרẻᶳ ᵀιẻἄ Ѧרẻ ӌ(" ψ⃰("ר ᴁרẻᶹᶳῗּי ԓ Ѧ

ṇḯӼ◑҃ Ḓ ӌιḜ₩ұ҃אַדӌ￼-- ᶪӼ҃Қ ῢꜛӌᵙ ѳ ￼

ὴ֯Ḿ҈ ḙᾛӐῗọקכּ￼ ￼  

ҚṪ ᵙҚ ￼ᾯӌ ‗ ӆιӔệ Ѧ ᶵὊῶ҃ 100¯￼ẍ ⅝ѳїι

ỗҚ ￼ᶘ ᶽ ѭ 130¯  

Қ ᶈר ‗і￼₩ұ ḫҧҚᴍ ιӇӔԎ־▄ ⃰ҡѳׁἵ ￼ ᶵѧ ֧

￼ῗιḜ￼ ᶺỵḥ љᶾⱡד ⅝ ῗ Ẹј ￼  

ӕḅιҚ ᴵҨή╜ֹᶽ ᶀ￼ӿẶẙιҡ 0.3ỉֹּב⅛ẈΆᴛ 50 בּ← ᶈ

╜ ￼ῳӉẶẙїιҚ ѧ￼⅛⁞ Ẉᶎ⅛ ₅╜ֹ 86 ѦӿḒιљҚ

ỵӿ ￼♄ᾧẙ Ẹ ᾧỵớ ֺ҈זּ҈ ￼  ᾳ  

ᵀⱶῗ‖ῶׁק ￼ ᾳιּ҈זᴿ ӿּכḒᵙӿḒẔּז ҚᵔӔּז￼

ѭ ιᵼԎҸầ￼ӿּכớ ᵙ Ḅ￼ ḧớ זּ  

￼ᵠẔꞌ(╜ Ԅṃӿ⅛ּבғּכּ￼ו╙)Ḿ҈Ἅῶᴵ ӿ ￼ ꞌ֡Ѷῗ ᵃ￼

℅ᶹιẸ ֯ᴩֹẂ ồ ֗￼ֽ☼ῊιḜᴵҨᶈ 19.2← ԓғּוᵠẔ כּ￼֗

╙ιⱡᵅᶈ ֗ Ὴᴱ 23.9 ← ṏᴵҨỠᶶ(ᵻֹ (ỗꜛט╗  
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ᴦẔᵙỠᶶῊ ῗ ￼ᴠᾭιᵼѭḜҪῳ ֘ḧ҃Қ Ḿӿӡᴺ￼ᴦẔר ẙ Ӑ

ѭ⅝ ιҚ ỵӿ ￼ᴦẔᵙỠᶶῊ ᶈ 40~150 ← ѳ  

Ѽ ῳҧҚᴍ ῗ￼־▄ Қ ￼ ֫ ꞌἄӵι ῗּ҈י ֯￼ Ḹ

ẙṀ ￼ ᶈҨׁ￼ҚṪ ѧιӿỵᴩᵸ ӾῗᶈẈᶗᶓ ￼ᶢẕіֺӐ￼ψѳᵅιḜ

Ҫ ѱ ֹẳΎ￼ᾟ іι ѱ ἱᴬἄẳΎ￼ᶢẕ ṏ ֺ҃ἄӵҩᴅӺ￼Ḹ

ẙιᵼѭḜҪѳ ọ ῶפּ ιҨӝҽ ἆἱᴬ  

⅝ѳїι ѦᾺ ᶵѧ￼ ῗ ὶᶈΎ іẻἄ￼ιӔệḜҪᴵҨ῭ Ḹᶊ ᵀ

ᶈ ҆ḫіι ￼Ḹẙ 460000000 cm -2ι ҈Қ і￼ӿỵᴩᵸ(

10000000 cm -2)  ⅛Ѧ ￼ӡᴺᴵҨᴅ꜠ ᴨιӇῗẸׁ ᶵѧ￼ӵ ῗּיѕ⁞

ἆᵺ⁞ ἄ￼  

 ̧ ắ ҙṩ ᵘ Ѳ ṭײַ  

Қ ᾯӌớ￼ר Ҧ ҃℅ ᶵ￼ Ѧ ιӇҠῶỄᶺṪӐ Ӯ Ӿιӿּכҽ

ỵᵸ ֯ ׁҝѭ 10Ö10 ӵ ιӵ ѳ ￼Ṯ ᶽ ѭ 200-´pψỴᵖ ӿή╜תᶟᴱῶ

2← Ḵ  

℅ᶹιֺ ╧ᴣ Ҏῌ ᵙӉ ￼ℓ ӕḅι ҚᵔӔּז Ѧ ѭ ♯ Ḓ

 ῌ￼־ ѭ⅛Ѧ ￼ẻἄ֝ᶵḓ╓ ῾ọ Ầᴧ֧ ￼ֺ Ά│ιҨ

ᶽẄ Ӊἄ ּוғ῭ᶽ￼ӿᾧӺҭ ֯  
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ᶃⱭ◊χNature  

Ԏ₭ιѭ҃ώ ￼֫ ꞌᵙṑḽι ỗ Ṟ ￼ṑḽ ֟ṇ כּ ￼ᶹỂῗᶽ

700 umιӇ Ẕ љ Ể(֡ỉ ) Ẹ ׁ￼ὠἇῗṄ ỗ Ṟ ￼ Ể֟ṇ

ֹ Ѧṑḽ  

ῳᵅι ῭ᶺ￼╜  ḧҚ ￼Ӕּזṁᵘ Қᵔἵ ιᶈ 9ṇ

ῊᵅιԎớ Ẋ≡ῶ῎Ῐї ιӇԎҤּקכḙᵸҭ￼ớ Һ Ὴ ￼ὸ ї Ӑ ├

Ỵֹιᶈ Ḓ ӌ╟ẙ ￼ừ֙їιҤҪ￼ ￼ᵠẔᵙỠᶶῊ Һ ӉιӇҦҮῗӿᶈ

ӌѧ￼ҽ ѭ҃ ֘ Ѧ ι ℓҸק Ḓ- ӌ￼ ἄ  

ṓ ḅ℅ι ṪӐѭ ᴞ֡ײẉ Ἅᴨệ￼ ᴡ▌҃ ╟ᶮ Ẽι јҝ

ῗ ₩ұӵ   ‾￼ (⅝ḅҚ ￼ )ḫא￼ιѼῗ ₩ұ ӆ҈῍ ￼ᶶ ḫ

￼א  

҈ Ҏ ṝιἅҪӆѶῶᴵ ᶈ῾ײẉ ҚṪᵙұּו ᶈῄẂּו╗ѧ￼ẍ┌Ẕ

זּ  
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ᴠ ᾳχ 

Art ificial eye boosted by hemispherical retina  

Guι L.ι Poddarι S.ι Linι Y. et al. A biomimetic eye with a hemispherical 

perovskite nanowire array retina. Nature 581 ι 278-282 (2020). https χ

//doi.org/10.1038/s41586 -020-2285-x31 

◊χּוⱶ  

כֿ ἒᵒ 

Қ₀῀ẒᴦṴ 2020 ѦᶁΐזῡᵷҙҒѝᴦṜֿכ ἒᵒ  

ҡԅר ᶀ ι ᵸҚῗ ᶂḲֳᾺ ᵙғўד ￼ד҅ Ὕ‰ιṰἄѭԅרᾺ

Ἡᵙғў ᵘ￼ ֬Ԅ♇ ҚṪΰ Ἡ ￼ ⁄Ọ ҭἄ ￼ї ιז ҃

Ὸח ᵸҚᶈᴿ ᶟ￼▒  

ҋẉιѧᶂῸח ᵸҚ ўᶭ ҈ԅרẈᶎᶭ ιṴᶋ ₩ᴉԅר⅝ӕ 25%ι

ᵃῊᶈғў ғўעᶫ Ά ԏᶵԅר ҅Ҹמἱ ῶῺἄѭԅרῸח ᵸҚ ᶟ￼

Ṁ ᶈ ừ ѳїҨᴣᾭẉ￼Ὑק ᶭ ᶢ іιѧᶂῸח ᵸҚғў῾ҠṄ

Ἓắћ☺דṭᶽ  

▐ᴧṝאꜛιת▐ᴧṝ ι ᴧṝ ҺιῗғўẸѧἍῶᴠљ Άᵇ￼דך

ᵼ℅ ἵᵓᶢ҈Ὸח ᵸҚғў ιת ♇ ḾῸח ᵸҚѧі▫⁄ỌἩ ₩ᶒᴣї▫

Ẕּזѣᶽ ֫ ᵇ֫‘ιҨ℅ή ѧᶂῸח ᵸҚғў￼ᴧṝאꜛιṝאῸח ᵸҚ

ў ׁἍᶴᴧṝ ⅎ ᴧṝ ѧ￼ԋ ẽᵠᵼ ῾  ᴣὠἇ  
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כֿ ᵿјԒḲ 

Ὸח ᵸҚẔּזᶋ῟ᶶ ᶺ‾ ԏӌ ֫ ᶺ ԎᴵẔּזᶈ ᵩ ⱶ╙ וֹװ ᾨ

Ḡ ҷᶺ ўᵙᶋ῟ιḫאẬṀὶể ⱶ╙ ▐Ἔ Ӄᾨḙ Ḡ ₅ ᶺ‾

ק ᶶᵀᶚו ᵀᶽ  ᴣњḲ ιқ₰ΰẓҨẔּזᶋ῟љḫוא ѭ֮֫‰

֝ι ԓḳ ♇ ♯ 3ᶽ ᶚї 9 ו Ẕּז￼Ὸח ᵸҚ  

 

ԓḳᶢ҈ғў ṝẦιḾῸח ᵸҚѧі▫⁄ỌἩ ₩ᶒᴣї▫ Ẕּזѣᶽ ֫

ᵇ֫‘ ԎѧἩ ₩ᶒ￼ԓḳᴉ⅝ Ḿ ӉιἵᵓḾἩ ₩ᶒ￼ᴧṝאꜛᴣ מ Ѯ

ᴠљ ᴣἩ  ֘Ά ԓḳ ᶢ  ιoת ᵸҚ חῸא ўἩ Ṗ ￼ᶢ ᴧṝừ

֙ψ Ẕּז ֫ᴉὯ ᶽ⅝ӕ￼ Ұ ιҡẔּז ∂Ṟớ ᵬў₩Ẫ ў ҅ṕ

ᴧṝ מ ẙṝẦιή Ὸח ᵸҚ ᶊẔּז￼ᴧṝאꜛᴣ מ  
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–ịἆῠ⁴ᶑ֪ῷ 

ᶫỵע ίֺט Қ ҐҊ ᾛӐ ᴣ Ɑ֡ᶽἩ ₩ᶒ￼Ἡ ᴧṝἄⱦẙ֘ḧ

Ὸח ᵸҚғᵝ￼Ẕּז ᶊ ẙ  

ᶫỵע Ἡ ῗ ᵸҚἩ ӌ ḫא￼ᶢ ᵙׁώҭιљΰ  ᵸҚ￼ᶊᶃ‗ấ

ίֺט ו ỤỤ ԋ ԓ￼ᴅѦҽỵᵸ Ẃҝ ệעᶫ￼ӡỤⅎἆ╜ Ḿ ⱶ￼

֫ӡỤι  ᵸҚ ᾯᵀᶺ▓ ᾭὯӡỤẊᶴתᶶ ừ֙ιᵼ℅ ᵸҚḾעᶫ￼ỵ ᶽᶺ

☼ӿ ᾋӵ᷃ ← └ ᶲ└ҽỵᵸ GPS ҋ ҽỵᵸᴣԎѳ ￼ ᵀ

ḫא Ѯ וט  

אίֺἩ ῗ ᵸҚḫט ḧ ￼Ӡ ιḧӈṀ љ ᴃט ίֺѭѣᶽ ♇ ᴧ

Άᵇ SLAMἩ ῗ ׁẍ┌Ẕּז￼Ṁ Ἡ   ῗℓỗῸח ᵸҚ￼⁄Ọ ҭᵙἄ 

‗ἄιᴵҨ ᵸҚ￼ԋ חᵙίֺῸט ιԋט ᶺιἍ  ᾭ ᶺιḾ ד 

￼ ∂Ѽ  

ᶢ҈ ￼Қ ҐҊῗẸׁҚ ҐҊἩ ѧῳѮ ￼ ẻẪѳא ḜҨ ѭѮ ӡ

Ụ ӌιӔ ᵸԏῶӵҚ ‾￼ɒ ᵎҺ ⱡҐҊ ῶ ọ ɓ ιԎѮד Ҹמᶈ҈
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Ӕּז Ӊ ӡỤҽ ᾦꞌ ιћ ᶼ ᾣᴥἐᴥ ӌỵҐҊῗּיᴏῊטỗὪὨ ᶃӵ

ָ ָ VR Ἡ  ᵀ ҐҊΆẪι ᵸҚ῾ῶῺἄѭ￼֧וּ Ṗ₭ӌỵҐҊ￼

ӌ  

ᾛӐ ᶼῶᾦᶊώ  ᵸҚ ᴧҦ ￼ᶶּזꞌι ᶺק  ᵸҚẈᴶѳ ֳấᶶ 

ớᵙ ₈ớ ᵸҚ ѭ￼үח ẸׁԅרѮ╙ ᵸҚᾛӐ ѭ Android ᵙ ROS

εRobot Operating System ζ ѧᶂ ΰ  ᵸҚᾛӐ ׁ ᶈᴧṝẸѧιᶽ

֫ԇᴻ ῗᶢ҈ẕṖѮ╙ᾛӐ ￼Ầ◊‟‗Ӯ ℓẦᴧιӔԎ ᵀ ѦớקẔּז  

 ᵸҚᶈḧӈṀ ָ ᶴתҽ ֮Ἒ ע јᵃֹזּ ᶚ￼ Ɑι

ᵼ℅ ⱭḾ҈ ᵸҚῶ ԋ ￼Ӑּז ᶈ ᵸҚѧι֡ ѦᾟὙ ⱭҺṄὶᴭ ᵀ ι

ѳᵅԜ ὶֹỉίֺᵸі ѧᶂ￼ זּ ⱭἩ ᴧṝ↨Ẉљᶹᶂ ⅝ҠⱡḕᶈỄ ￼

ι ῼԓῂ│Ḣԅἠ ᵅṕψ ᶈҚṪΰ Ɑ ᶟιѧᶂ￼ᴧṝừ֙ ׁ ᶈќ

ׁףּ ιῶῺ ᶂ״ώמῶἩ Ҹא ẽᵠדιἄѭּוỗấ ѧ￼ ע  

ẓⱴ֪ῷ 

 ̧ ḱⱴΐזῡᵷҙ 

ᶈѦҚ/Ḳּז ᶟιѮ ḕᶈᾦꞌώ״ ᾨ ᴣḏѸҶ ᶢ  ∂ ׁṴ іҠῶ

ᶺғᵝו ֑  ḧӈј▐ῠιᵃῊᶤᴬΈᾨ ḏѸ Ḳ ᶺ ו ᵼ℅  Ѯ

ԋ├Ṫԏᶚ ᵸҚᵙᾨ ᶚ ᵸҚ ѣᶽ ָι῾ṄḏѸ Ḳ  ᵸҚ֯Ԅ ᶀ  

ṪԏᶚḲּזῸח ᵸҚ╦ ᵝṞớ῎ῘιṴᶋ ₩ᴣ ўᴧṝ ẙּי╦ ∂ ט

ᵼ℅ ṪԏᶚḲּזῸח ᵸҚ ᶊᶋ῟ῗᵋԏᶵᴧṝ ￼Ѯ ᵼ ѭῗᵋḕᶈֲ Ӕ

זּ ₭ҨᴣѦớק ∂ ẙ ԎѧἜᶊ ᵸҚ ֡ẉᴧṝ᷃מṎѭ ♥ι2012-2018 ẉғ

ᵝ ᵩ CAGR ֹ 61%ι љḲּזᶋ῟ї￼▐┼ ∂Ṟ҈ֲớ ∂ ∂ ₭ ᴣѦớ
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ק ẙӉ￼⸗ềḸјᴵ֫  

 

ҚṪΰ Ἡ ￼ᴧṝὸטᾯѦᾨ  ᵸҚṴᶋ￼ᴪ ᾯӌ ιᾨ  ᵸҚ￼ᴧṝא

ꜛѭχ Ά ιᾨ ҠῗҚṪΰ ᵬўק ᶊ￼ ᶟιҡ ׁ ўᾯӌғᵝ↨Ẉ Ԅ

ṕ Ḿ Ӊιҷᶺᴠљ Ԋấғўּוỗψᴰ Ά ι ᴞᾨ  ᵸҚғᵝἄⱦẙјᶼι

ᶽ ֫Ҡἡ◗ﬞԏ ι ⃰ҮӪ῾Ḣԅӌאι⃰ᶈ ░╦ ╦ Ḿ ў￼Ὰ ỵ  

ᵼ℅ ў⃰ᶈ ℓᵻặᾨ   ιṸῺҚṪΰ Ἡ љᾨ Ẕּז ⃰ ▄ẙ ᵀιֳ

ḫ ҮӪ ᾨ Ӄ  ᵸҚ ᶟᴠљ ⃰ᶈὙ јᾸᶊ ῭ ֳᾺιảӄᾨ ҮӪ ψ

Ḧ Ἡ Ҹọ STEAMᾨ  ᵸҚԇᴻᵃ‾ ῼ ҚṪΰאḫ҈ד Ἡ  ⃰

STEAMᾨ ιᶈḫ ѧᶡ ḙּו￼ֳᾺộ ᵙ ֘ᶶ  ￼ ד  

 ̧  ῡᵷҙזΐꞈת

Ἡ  ḙװ￼ Ṫ ḙ  ᵸҚḙјᾸᴨệ ιᾺᶚ ᾳ ᶽᾭὯᴣҚṪΰ

Ἡ љוֹװ ᶟ ᵀῄ░ Ḹι ∂ ỔјᾸתוֹװ ℓљᴪ ιҚҪḾ҈ חῸוֹװ

∂јᾸώ״ιוֹװ ᵸҚ￼ ўẔּזṄἄѭᶽמἍ  
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ѧᶂוֹװ ᵸҚṴᶋ ₩Ὑ ᶭ ιẔּזᾦ‛ Ḅι⃰ᶈјᾸώ״Ṵᶋ▒ ꞌ Ӈҡᾯ

ӌᴧṝ ⅎ ιוֹװ ᵸҚҠᶴ҈ִῼṀԄ ⅎιғᵝ  ￼Ἡ ↨ẈᴣװἴҚᵔ￼ᾛӐ

ד ᶡ  

זẔּ҈יẞᶶ ᵸҚּוֹװᵸҚṴᶋѧι וֹװׁ ᶀᴣᾤ ַḄ ᵼ ṰἄѭѧᶂṴ

ᶋ ₩ῳᶽ￼וֹװ ᵸҚᵝ ψוֹװ  ᵸҚֱҨἩ י Ḿ ᴅ￼⸗ớιҨᴣ ת

ת ∂ᶭ Ἓᶽᵼ ιṴᶋ ₩ Ἓắψ ἐ  ᵸҚוֹװ ⱡׁῼ ᴗồ ᴧṝιӇ

 ἄזẔּ҈יּ ῌṀ Ṵᶋ῞ᴣ ẙ Ḿ ỹι ׁṴᶋᴉ⅝ Ḿ ṇψוֹװᵅ  ᵸҚֱ

Ẕּזᶋ῟ ѭᶺ‾קιἩ  ẙᴣғᵝҮ Ḿ ӉιṴᶋ ᶈјᾸὂṝẸѧ  

 

ᵸҚῗᵃῊ וֹװ ￼ḙᵙṪḙװ ᵀớḙ ι ᴧᵕῼ ι ᵼ℅῾ ấ

Ѧᾤ ғ ḙ װ ᵀ￼ẈᴶιṄἩ  Қἑ   › ᾤẗ װ

Ԋᵃ ὶ ιώ ◊ ￼ ḸẙҨᴣᵀӐ▄ẙιT ￼ᵸҚғў וֹװטὸד
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ᴧṝ  

 ̧ Ԇԉΐזῡᵷҙ 

ẸׁԇԊῸח ᵸҚ￼ẔּזѮ ᶈ ᴖ ẖ Ҩᴣוֹװ ֫ḏѸᶋἍ

ҡᵬўּז ᵙᵬўҮӪ ẙ ι ׁ ᶊ ₩ ᶽ ⃰ӌאẔּזҮӪ￼ ᵸҚ ᶚѮ

ῶẬṀὶể ᵸҚ    ᵸҚᵙΰ Ḡ  ᵸҚιԎᴿ ҮӪḧӈḕᶈỄᶽṮָ

꞉Ἃῐ ҉ Ἡ ᾺԌ ᵸҚ ֯ԇᴻ⃰ῗᶈᴧṝ ѧἧ֝ ҮӪḧӈιἑ

ℓἄѭўԓᴿ ᶟ￼֧ ҅  

ҡԇԊῸח ᵸҚ ўᴠљ ᾯӌ֫ṵừ֙ ι ׁᴿ ẊјὊὣι ўẊ῾ Ԅ

ק♬︢ ҅ ⅎιԎẸї￼ᵬўקẔּזᵿṕѮ ◊҈ ѷἩ ≈╪Ҩᴣ Ҩḿἧֹ֝ ￼

ўֲ  

қ₰ΰẓ ѭἩ  ᶋ῟ ᴣ ḧӗẔ ῗֶᾸԇᴻᴧṝ☺ד￼ѕᶽ ι ѕ

ᶽ ҃ԓᶹ ᴣӗ ẽᵠᵼ ιῗֶᾸ ўѧ￼ԇᴻ ᵋӠὙ ῼ ￼ד҅ Ә

Ὧ ўᴠљ ᶈ Ὅ ԏӌ ᶊ￼ ֫ ᶟῊι Ḹ ᵀ ⸗ềᴣҸמᶹι

Ẕҡᶋ῟ ∂ ḫớ ḭἋҥ ỴỶᴣғᵝ ק₩ ѕᶽᵼ Ḿ ᶊᶋ῟  
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 Ṝῗם

ⱡῸח ᵸҚғўᾯӌҠⱡᶴ҈ᴧṝΈῼ ⅎιӇṴᶋֲ ῗὙ ḕᶈ￼ιa ῊῸח

 ᵸҚ￼ẻỗᴣῸחᶋ῟ῗѨḹᶺ‾￼ ҡ ׁᴿԇᴻ￼ᴧṝ  ιҨ♇֬ԄԜ ℓṄ

ўחἛṝἄ ῗ ѭᴵ ￼ᴧṝ Ể  ᵸҚỄ ᶈא ⅎḫא ớιזּ Ḿԏӌᶘ ᶟ

∂ṄўחӮ▄ἑ ⃰ḫאҮӪ  

Ὸח ᵸҚ￼ҮӪ ῲҦҚᵙᴃיҚḢἄṪӐι ᴵᶈ῾љԎҤ ᶵҊ Ҋ ι

ḫאᾭḔק ҨҚṪΰ ҉ ⱶ ѭҦ ￼Ἡ ṄṾטῸח ᵸҚғўᵇΰ ק

ֳᾺק ᾭḔקΆᵇ  ᵸҚ῾ῶῺἄѭᶋ῟ᾭὯ￼Ԅᴭᵙ ὶ ιἄѭḫאԅ

ᶋ῟ᾭḔקᵙ҉ ᴃᵃ ӌק￼ ע  

◊χқ₰ΰẓ 
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Ғѝ  

Ḙ Ḹ ԛ♪Ϊ♀ ḹₐ ṃ Ύѕṳ 

Ὧ Ὰ ╦Ụι6ῴ 2ῄι⁞Ὧі╤ ּҐ῏Ἅԇᵓιѧ Ḻ№ Ἡ Ұῶ ԇᴻ

εҨї Ḻ№ ζṰ ֳ―іṴḌḬ ιḬ ‛ѭᵃỴḺ№ ᴧ іṴε ᴧζ  

℅ׁι`ῶḐӌἵ Ὕ֧ιӐѭᶂԓҚṪΰ Ɑ ᶟҦ ѳ ιḺ№ ￼іṴ ᴵ

ɒӿ ɓὸ  

2ῴ 29 ῄԇᴻҽ֧ὶᴩіṴ ṀιὉ︡ ֳ― 3ῴ 26 ῄιіҐἍԇᵓῘ Ḻ№

￼ ֳ―іṴּך Ṱ ᴩת ḅҞιҝ 68 ᶾᵅӝồ Һ  

ԇẦ ᾳῘ ιḺ№ ♯ ҉ ӌ ҉ ᵀ￼ΰ Ὰּוỗι ἔ҈ד ᴿ ΰ ҉

Ὸחᵸ ΰ Ҩᴣΰ  ᵸҚ⁄Ọᶴתᵸ Ɑ￼ AI Ɑ ᶟ꜠  

◊χ ḙ  

ᶁ ἆԆᴺἨẤ ῀ᶬẵҙṩ אַ ἆῠ 

ῄιὯᶂᶹḐӌἵ ιᶈ ᶂᾤẗ￼ їι ᶂ Ἡԇᴻ⃰ ἐấ ιҨᶭẶ

ҚṪΰ εAIζἩ   

ᶂּכӡ LGּכḒᵙ LG Uplus ḮṵιḜҪṄἔ ѦᵄѭɒAI One Teamɓ￼Ầᾣ

ẪֳᾺẈᴶι ӆѶῗ Ḿᴰ Ѧԏῶ ￼ד҅ AI εץὐ SKּכ ѕῐּכḒᵙ Kakaoζ

Ἅ ᴨ￼ἇּצѯὺ ҤҪṄᵀӐẦᴧ ҚṪΰ ֘Άι ᶂּכӡ￼ԅר╙ פֿ

Ẉᴶιẁי ╜ᵙἰ֨Ὰֿ֕פ⅜ ╙ פֿ  

℅ᶹιʋ Ḑἵ ι ￼ἄᵔ ֮ ҐὭҚṪΰ Ἡ ᵙԒḳ￼ ֘Άḿ

ἧᾺ￼ᵬў Һ  
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ẉι ᶂᾤẗ ᶈᾟὙ ᶂ￼ҚṪΰ εAIζἩ ᴧṝ ᴞẉ 8 ῴι ᶂ ᾤ

╕ ᶢ ι2020 ẉṄἮ 4.7єқ Ӻε ᵀ 276 қӺζᾟὙ῾ғў￼ᴧṝι

ԎѧṏץὐҚṪΰ  

Ҥ ι2020 ẉι ᶂᾤẗṄᶈᾭὯ 5G ҚṪΰ εAIζ ᶟἮ 1.7єқ Ӻε

ᵀ 100 қӺζιẊṄᶈ ᴁṀӌ ∩ⱶӰẞᵙ῾וּ ᶟἮ 3 єқ Ӻε ᵀ 176

қӺζ  

℅ׁι ᶂᾤẗ ιṄԅ ẦᾣԇԊᾭὯι Ṅѭ AI ֳִҲўᴧṝώӗᾣ— ֺ

Ḣᵱ│ễ ἄ Ἦ ᶢ ԅΆӈᾟὙ ᶈᾨ Ά ι ᶂᾤẗṄᶈ ›ᶭ AI њўιֹ

2022 ẉἫ ҭᵙ AI ԋᾨ Ԅѧṇḙ￼ᶢ ᾨ  

◊χTechWeb  

 

Ӿᴆσᵜ●Ғѝᾎḓצᾴҙṩ῀ ᴦṜַײᶼ  ם

ῄιѧᶂṪ ᶱ ӿᴇᶈҖ֧ẀɒᶂḲᵝⱲἇּצ AI Ṫ ᵀӐὸ Һɓ

ᴧ Ὴ ѭιấ ᶂḲᵝⱲἇּצ AI ιḫאᵝⱲᾭḔғўק ᵝⱲғўᾭḔקιῗᶽᾭ

ὯẔּזᵙҚṪΰ ᴧṝ￼ᶽ מ  

ӿᴇ ιᵝⱲἇּצ AI ṄҊ ᶽᾭὯ ҚṪΰ ᵙᵝⱲἇּצ ╝▄ẙ ᵀι

ẻἄ҃ᵝⱲᶽᾭὯ―ᶒ ᵝⱲҮӪ ӂ―ᶒ ᵝⱲ ᶒ―ק ᵝⱲҮӪҐ῏―ᶒѭ⁄Ọ￼ԅ

ӌ ι ớ ᴝֳớ ἄớ ᵀớ҈ ӌιԏῶᾺᶚᶢ ᾼ￼ᶢ ⸗ề ᶢ

҈ ᴵẦᴧᵝⱲҮӪҐ῏ Ḿ֗ח ј ғᶴ ᶽӰẞ ת ғᵝ ◊ ἄῸ

ח  



39 
 

ẸׁιᾭḔק￼ ᵙӡỤṰ ἄѭԋ ớ￼ ιӡỤἩ ￼ ℓѼἄѭ קᾭḔט

ᴧṝ￼Ặᶽדט ‖ὸ ᵝⱲᾭḔғўק ᵝⱲғўᾭḔקι ҚṪΰ ᶈ῭ᶺ￼ ᶟᴧ

ὤ῭ᶽ￼Ӑּזι ᶼѭἅᶂᶽדᴧṝᾭḔғўώӗ῭ῶַᾟὙ  

Һіι ӿᴇḾᶈᵺṨ ấ ḫᾼᶂḲᵝⱲἇּצ AI Ṫ ᾟὙιљҺњḲ

Ҫấ ṄᵝⱲἇּצ AI ấ ӐᾺᶢấ ι ԄᶂḲᴧṝ ֮Ẋ҄Ҩ Ὑ  

Ὧҟ ιᶂḲᵝⱲἇּצ AI Ṫ ѧᶂᶂ ◊ί ῶ ԇᴻἔ ￼ֳᾺ ι

ẊּיᵺṨ ḠṴҚ↓ᾤẗ ᵝⱲѧᶂἇּצ ֮ ӫדᴃᵃὸ ṄҊ ᶽᾭὯ

ҚṪΰ ᵙᵝⱲἇּצ ╝▄ẙ ᵀιἔ ֧ᶢ҈ᶂḲᵝⱲἇּצṖ ￼ΰ ᾛӐ ιI Ҩẍ

┌Ẕּ҈זᴿ ᵛ Ὸח ίֺ ӡּז ת ᴻ│Ὸח Ḡԅ ּ֫‘ ұק

Ὸח ᶟ  

◊χѧᶂ Ἡ  

Science | ҙṩ῀ ᶞểᶹẫҙ↕ָײַא ṜẉїּטḪ 

ῄι ᵄ MIT ￼ יּ ḙḲ Hut son ᶈ Science ᴧᾰι ֨ ҚṪΰ ￼ Ҏ ṝ

Ẋј ḫ ιMIT ҚᵔḾẸׁ￼ Ҏ AI ᾰ ҃ ӂᵅᴧאιᾺ₩ᶚᵙѳׁ￼

Ԑ₩ᶚ ‛ ṮẊјᶽι ᾰӐ Ḯ ￼ᾦ‛ώ״ᶽ ֫ῗῇ₩ᶚ￼ỉṇᾡטιẊ ҃זּ

јᵃ￼ Ү‰֝  

ҚṪΰ ӆѶᴪệ  ῎ ⅛  iPhone ⅝і ῭Ḅᶊ҃ ӑ￼ ḓ ᶲ

ᵙѽựιᴿ ớ ￼ώ״ ￼ῗ │￼ֳᾺᵈό 
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Matthew Hutson  

 ̧ ᶹᾎ ←ᾂ Ѷֲᾚ  

Ṫḙת (MIT)   ḙњў￼ Ἂוּ ᾹɗṵἾ╒Ԁ(Davis Blalock) ιῶ

Ҏ │ᾡ  ỉ ι јῗᴧ῎ ᶲ ￼⁄ỌֳᾺι ћῶҎᾡ ᴵ ⁞ јḕᶈ  

Blalock ᵙҤ￼ᵃ҆⅝ ײ֡҃ ᾡ ￼Ά│ ἅҪ ҃ת 50 ᾰιӇ

ῗἅҪҠⱡј ῳӾ ￼Ἡ ֹẕῗҜѱ  

כֿ ҙᵓ Ӂ҂ 81 Ώ׆ ←ε ҍ׆Ώ ←ѭ ᾴ ׆ ҍїỌ ײַ ὓҧὝ

ᾇ♆ ἍῶҚ ᴪ │ ṯ￼ │ῗῳḄ￼ι ӇҤҪỄṈ ԇӹ￼ῶ Ὸד

￼⅝ Ẹ ҚᵔἫ Ҏ │ᾣᶈᵃ ‰֝ї ӂῊι10 ẉ￼Ὴ ιẊ≡ῶҜѱῘ

￼ᾡᵱ  

 

Ҩׇ“ │ѭӕι תּ Ҏ ᾰѮ ᴝᵼῶҨї֡♇χ 














