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uinnssuse q seyavueus YnissuaglaSunsindudunisdisulusunsy (Coding) Areym
TUsunsum 14 9 m”dﬁ'y Microsoft Make Code, Robot C, LabVIEW, Coder Z, EV3 Micro Python,
Scratch, Open Roberta, C-STEM Studio, LeJ 05 lnggieusiasannsalisulusunsy (Coding) 70
Aeufwmofuiuidnniagunsal Smart Device Su 9 lnerulusunsy Swift Playground Wi
Aoulnsavueusilel
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3.1 HAWAIAMUNUNNY
3.2 ldduyeraduazany
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3.10 g utaiauedosnmeisulussuuindadndranirigiiedidnnsaing (Electronic

Government Procurement: e-GP) U84nsuUanans

4. 3UALIBUAANENYUZIANIL
Jeenemasissiidumsdmngunsaiussiiiumsiesaduaedeyanasg q feemsselui
4.1 3esneniiamesdlinln dwfunulszuiana $1uau 45 13as (MNas T2 79

waznadnYaEiugIuNISIAmgUnsaliasssuunsuianes atuiiouiiuiny 2566 109nTENsIs
A9VaY uarudiUssquaniznssun1sUsMIsuas Tam sy yUAsuiun e vaeny 189 uludeia
nsensreumalneSaninvays asii 9/2565)

ANy gy

4.1.1 fmhelszaiananaie (CPU) lutaendn 4 wunuvdn (4 core) uwag 8 unuiaiiauy
(8 Thread) LLaxﬁmaluia&ﬁ'mé’mmmmﬁmlsﬂunigﬁﬁﬁaﬂﬁmmmmmiummizmawaqq
(Turbo Boost #38 Max Boost) Inefianuisrdygamniinngegn liffaandt 4 GHz $wau 1 mie

4.1.2 wusgUssarananals (CPU) Ivuraanudiuuy Cache Memory 5auluszav
(Level) Wenfiusualivssnin 8 MB

4.1.3 fwdganudvan (RAM) wila DDRE w3afnin vunlitesnia 8 GB

4.1.4 dmidafivdaya vin SATA wiefind1 suemuglutasndt 1 T8 wis via
Solid State Drive vumANliNBENI1 250 GB 311U 1 i

415 fReawiisesiumuandenlitounin 1,366 x 768 Pixel waelivunalsitfesnin 12 $h

4.1.6 fndssmnaziBualivasni 1,280 x 720 pixel w38 720p

417 fideaiousa (Interface) wuu USS 2.0 w3odinin Liteundn 3 1as

418 fvpudeusiounuy HOMI wia VGA Swaliitesnin 1 eq

419 feudeuraszuuinIatiy (Network Interface) wuu 10/100/1000 Base-T 3a
findh wuuiassnelu (ntermal) wiensuen (External) Swvlitiasnt 1 vas

4.1.10 anunsalraulaliivasnin Wi-Fi (IEEE 802.11 ax) waz Bluetooth
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4.2 yalusunsuszuuufUanisdmiuiasasuiiomed uazinsasnauiamadldadn
wuudninsléaulszamdindnantsay (OEM) fifavanSgndasniunguine 1wy 45 ¥n
(munaisisInIauaznadnyaiug1un1sSamaUnsaluasssuunauiunes avuiFauduiny
2566 YansENTNGIIAT UANGTUsYIUABENTSURITUTIISUAL A TR AN A SYR M8 Y
ludsiansensaemalneSorinvays afai 9/2565)

RSN iiug Y
421 yalusunsussuulfURnmsdmiuiaiasreuinmeslingn Microsoft Windows
wuvAnsnislinussaviadeainlssu (OEM) filavdvsgnseamunguang

4.3 a3asd1504lnin Yuna 1 kVA $1u9U 3 1AS S (MUNAFTIAIA AT AA N YL
ugrumsiameunsaluarseuuneniaaes avuidouiiuing 2566 vaunsensIea 5" uazuii
UssguAnNIINNITUSMISUaEIAMISTUURBNIUnaTvavmieruludgnansen i alvedanin
way3 asa 9/2565)

AuANETLgL
431 dmdunivieen (Output) laidsenin 1 kVA (600 Watts)
4.3.2 annsodrsasiwihlalivdeendt 15w

4.4 mouiawasuiiuidn wuudl 1 $1u9u 45 1ATes (MUiNNsITImIA LA AR N YA
VﬂJj’IUH?‘S@U@W’}qUﬂSﬂﬂ&ﬂi‘!iaﬁUUF)éJ;’Jﬁ?tﬁ)E}f avuiduliuIAy 2566 YaanTENTNAIIAY UALUAT
UssguAnenssuNITUSITUasIANITTUUAauiunaT sl ludaiansensiamalnedanin
way3 pfii 9/2565)

AN wEugIY

4.4.1 fivireuszuaananans (CPU) ludsenida 6 wnuwan (6 core)

142 fvhanudmén RAM) fsualidesnit 3 G8

4.43 fwneanudiwuabivesnit 64 GB

a4 Swinedidaeunbitesnit 10§ ussilenuaudeslivasnit 1920 x 1,200 Picel
4.4.5 annsaldaulaliusanit Wi-Fi (802.11 ac) uae Bluetooth

446 Hnassmumihauazidealitisenii 5 Megapixel

447 Inaswuvaniuazidunlivssnit 8 Megapixel
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6) 2UNsAIVARDNNRIATVIA TWIu 1 Y9

o

7) AIVANARNWS 37U 1 YUY

v
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452 \w3salledmiumsveasaisesiidnusaiing SanandAcsd
1D w59l +Vs uar 3.3V aunsadnenszualvivhldgeanlidesndn 2A
2) uHeR9NeT (WIAUBIA) YwInliuBeNdT 800 §n
3) LED Litleundy 3 & wianmemumudrinnszuali
8) gasiplviides 5 & 12V iumauiresuatined nienadndile-Un
453 wSesladmiumsneaassieesnavia SnaaudRdd
1) LED dwiuuanwwaaniuzasin luvesnin 8 veq
2) asdnadrddmivloudygruvieteyadivia 8 n
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4) ~astuiledyyiuwad anansaidenta Lideenit 4 aud awnsaneaing

w¥ou LED waneAAInud
454 wissdladwiunmsiSuudinemsAmnadajiting finniaded
1) anunsoRnsaveianaasnesdidnnsedindly
2) fiwasndauss Input Output Auvesaveassesidnyseting
3) fqarevensidausatugunsainsusniiussuuda 2 ane (120)
1) Thasaieduuunadinuassdu liteendi 4 do1 wiausadumy Weivus
| anuvasin
5) fheesssumuliualabivesnin 4 9as ndeaussunudiianszualyivii
6) Thawheniiuarududniviuasgumgiluanme
7) fheslugasudygndunsim
8) iynudeusiaiwashwewad laifeunit 4 goc
‘ 4.6 Yarinn19i3eus Coding 91U 20 ¥A
} Adnwaiusy
4.6.1 ‘qmﬂa'aaauaaﬂmﬁ"amm%ﬂufuazﬁ“wmqﬂﬂisja"w%’uw?'aum‘am%a‘u‘m
Sumediin loT dranmwilnseu $1uru 1 9n Ussnaudaedsd (egrsaslifernit 1 wie)
1) una2935 IPST-SE WiFi vdawfleuwi vi3edini |
2) WH9399S iKB-1 visafiguin w3sAndn
3) WHeNIIRTIISUduNsLIRaEIDY
0) unsasiuuUsuA gL
5) WWINITUU LED
6) WHINNITAINT
7)) UWNIISIRTIDTULES
8) WHI2935 Sound
9) wuaesalnalely
10) lugatanudulufiu
11) Tugataszaznwedaniileinuuuy Analog
12) WN47335 LED RGB Tusunsula 12 aaauuuiaiviu
13) waslwawasaunadn 180 8w (SGI2R)
16) loFTngaumqll MCP9731 wiauanusia
15) a8 Micro USB

16) pzuaUnas 6V 2A Sﬁﬂ%
7—/[ .............. NSUNITT
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17) WHUFIULUUNTATUIA 80 x 80 WaY 80 x 60 1.4,

18) yailasdunawneas BO1 dwswn 48:1 (2 Output) wuvane IDC &M

19) nzuzeu AA 4 fiau

20) gnusananadn 1 7

21) ?@aﬂszﬂaumiﬁ'aum'iaau'tugﬂLLuwﬂ'aﬁaw%'a?aﬁ%ﬁa

462 ya3eul vesnlulasmoulvsaaesd ¥dn Arduino $1uan 1 49 Usenaududail

(atvazlidsenin 1 wiaw)

1) vaialulasmaulvsawes vila Arduino

2) WS Breadboard

3) Tuga LED Light

4) Iwg]a Pack Resistor

5) I:urg]a Buzzer

6) Iu@a Infrared Receiver

7) Iu@a Flame Sensor

8) luga Ball Switch

9) luga Key Button

10) I&J@a Remote Control

11) luga Display 4 Digit

12) luga 8*8 Dot Matrix

13) luga 1-Digit Display Tube

14) Imua Stepper Motor Driver Board

15) luma 9g Servo

16) lga 1IC 1602 LCD

17) Iu@a Temperature

18) luga Water Test

19) luga Sound

20) luga Relay

21) luga Clock
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o s ” 2 J &
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4.63 YSEUINIATUAN 30 Lsuan veus memaidoulusunsy 9au 1 9 Usenau
el (ethaarlsitiosnth 1 mise)
1) vesmmuau SnmautRegtaioedsd
o yaiamaulvisaass vl Microbit w38 Nanobit ¥38dnin
o whufudeyaylin Flash vunnlidsendt 256 KB
o yeAuiman RAM laitiaunin 16KB
e aunsnlda Bluetooth siialdndsausls
o annodemsieyaliany Wi-Fi wuu 2.4 GHz Iifusdretioy
® masRuuL Analog dwiudaurafnTiadumeuen
® masauuu 12C

v

® FunsolsurarauimasalY USB e

@

2) uein VO dwiudmumuny dnuaniisgnssdl

14
@ a i

® i Socket dwiufnfilugadiuaIuam
o v LED dmsuuaniua swnlitaenin 5x 5 90
o Iainalely
o fgauliausia /O e JST
o Iynieusowelinawe’
o iiyadeuseaunsaliie Bus 12
o yndouseliins wazihestiestunsaeividssaduds
o Jainddmiuln-Un
3) gunsaidu 9
o IlusimummeiuumEiouduirim dwsuannduiuuarasiniudu
o HfveianasainduvunafinUdedu
o Lugainszeymasisndunnudiviledss

o (9aluswas 360 99AN

© h@aﬁw%’uuamﬁammLLa:mwmaLﬁu WUU LED v99@nin

4) 5935uMaTeulusunsuniy) Python waz Makecode 1@t

4 aaw

5) Fausznsumsieumsasuluzunuumiideviedediia
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464 ynSouinmsideulusunsy STEM ti amuauyusus 3 wiudy $1uas 1 49
Usznaudedd (edhaglivornin 1 mise)
1) yalassaiwhnnianayaida wisdniy
2) UBIAAIUAN WUU Microbit 58 Nanobit n3awfisuwin w3adnin
3) veiavene dwivielWligeduuiawes
4) yaduigeinTsiudu lidsendn 4 Wuwes
5 wswesniauies Widsundt 2 wi
6) fowiauend lidsenin 2 iz
7) uvdsdiendnnu Usean sruuusae’ win 18650 vide 14250 wisdnin
4.7 wlnusznouusudsaluliduian1sGeudsedugs S1uau 20 ¥a
ANy iiugIy

v
v =

a.7.1 anvinwemaluladviueud S1uiu 1 yn UsznauludoamautRatheosdisdl

1) Fudrunanadndmiude a1y les wnuman Tara By 9 Inulutsenin
500 %

2) sassuranduisvisuaundintudwiudeulusunsy Tnasesfumsidou
Tusunsulalitfaendt 2 nwn wu Scratch, Python 1y

3) 5995UBaNALITUUSEUL I0S, Windows, Mac, Android Ieifusgatios

4) weweitundeunnalvg fwuwedinsounisvau swaulifiesndt 1 #

5) wewaudBuILANANS fwuwesinsaumsviu Suulideundh 2 &

6) \WUITDIFINTITUNISANNAUALATITTULTING Ao Tausanaldde 10
Ty viednd1 wazannsoldiluduweddudadlonatudumi Udss viawuld stualidesndia
2 61

7) WwuwasiinsaTuszur annsntasserlalugae 1-200 wuRwas viefingn
wazannsalusunsunisuansly LED 16 drurvlsifosndn 2 ¢

8) wwwaimnIvdunawazd aunsausnanuuanenslalitesndt 8 7 uas

Aunsaianisazvisurssuamazinaniwauiias oanuainmewadiaiduagiaiey s1uivlivea

N1 2 )
9) @ Micro USB @ wisulausiareuiimasuazuiuds snavliveunii 1 &y
) - ' a v a P &, i v & .
10) ussglunaamatainniourln waaulusudevlunsdafivgunsed
11) yolulasaaulnsaiaaiuazuumens’ $uau 1 gn Usznouludeamauds
2819UBLAIY
ﬂd%au.é..:i..'r:A%.ﬁ.,...,ﬂitﬁqbﬂi‘ﬂ.n-ﬁ aa%a...... J‘ ........ LATTUNTS aﬁa,,.. 'S‘vﬂﬂ‘ﬁhrﬂ“:
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®  FWNIOUAMKE WUU LED wunalivasnia 5x5 Light Matrix

o sasdyauItwazyIesn (Input/Output) saunulidsenis 6 9o
o wulwas Gyroscope

o fvrsawdilivsunii 32 MB

o falwilum

® spsfumsWenRedya I Bluetooth 4.2 Yiawuu BTC way BLE Wust st

o saadunmsdausiadae USB
o JuunwaieiindSeulessunuuniald faunalkitoenin 2000 fadwoud
172 wgunsaliiudiy dwiugalininumeluladvusud S 1 e Uszneuluse
1) Fusumaraindmiude A e wnunan Tasie wariun Swausmdull
Yosnin 500 4w
2) uaweitumdsuruislve Siwuwesinseunmswyu Suwlidennin 1 &
3) WwuwasiesIduuaard arunsoenauuananelalidseni 8 & uaz
ansatnnisasyiaursamazinanmauinvsonuainsveadladuagieias Suaulives
71 1 M
4.7.3 ﬁgmmam%mmwma'%" Usznousievuanliuazatsmfanuy USB Stuavlidias
N 1Y |
7.4 apavumsia sauliteendt 1 aun uasiiudumanainnisie
4.8 yalugarineanuuuaieassAnuAnuazIuALINTG STEM $9U3u 17 10
AnANYUETugY
4.8.1 DC Motor Snwuluuasnii 22 62
4.8.2 Light Sensor 31uauluitasnin 10 6
4.8.3 RGB Light :1uiulivsanit 10 5
484 Heat Sensor 31uuliitesnin 1 67
485 Servo Motor Snwauliitesnin 1 6
486 Pressure Sensor 3uaulivasni 1 67
4.8.7 Wheel Sauliitiaania 20 7
488 Gear Attachment 31uuliivsenii 20
4.8.9 Roller Ball 9 uauliivsenii 12 7

4.8.10 CAR Chassis 91uulitasnin 12 2

4.8.11 Multi Micro USB Charging Cable lsitfasnin 10 Ldu ]
J 4
aﬁa,.@hﬂ@iﬂfmzsmnﬁmms ade o N9NNNS AT X ATTNNTS
] _ /
aite...... .‘....Qf,'iﬁ....,.......n-ﬁmws RL N /d"‘ ............. ASILNANS
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4.8.12 aunsaliausIndy macOs, Windows, i0S, Android waz Chromebook iy
ag9tne

v a a € & =3 ' a u £ a o 3 =
4.8.13 ﬁ?ll']iﬂl‘ﬁ?ﬁ.lﬂ‘tﬁﬂi)llwmmE]iLL“/]'ULﬁmNTULLE]U‘WﬁLﬂ‘ﬁu‘\]'mlaﬁ]']‘llﬂdmaﬁmm?] nig
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4.13.10 Tulaslvunuudndemeluedas litesnin 2 M
4.13.11 fvheusznananan (CPU) lutasnin 4 unu
4.13.12 fivwamudmdn (RAM) lutesnin 4 GB
4.13.13 fmireamusingly (Flash Memory) Livesnin 32 GB
4.13.14 fissuuuuamslusi wu Android %38 Windows vi3aiiguwi w3adnin
2.13.15 feamsdends athatoedell
1) Video Input: HOMI Biitlsanin 2 a4
2) Video Output: HOMI hitisandn 1 %as
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Andn e Rius 1Y
0181 ey $1uau 1 % Spnuasided
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3) unuTaUsMuuLUaRImeanivui viameuwin viafnin
a) anusaulel
0182 wawsesl S 1 8 SnaaudBsd
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2) Fagvinnndn viia leduasiest (Polyester) w3aiiiguiin v3adinin
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4.19.1 ITTUUTIBNUNARUUTINANGY (Dashboard) ¥3ainin
4.19.2 mmsn*ﬁﬁxqﬁmuam%u (Two-Factor Authentication) #38@nan

4.19.3 aunsadanmsdnsguansitildeauszuu (Role-Based Access Control) 158

AN

4.19.4 anunsnszysuvusuasgunsaliae Wi-Fi, IP Address uag GPS #3adnin

4.19.5 awmsm?wﬁ’ﬂmsm?m@nﬂzhsu,w i0S, Android, Windows, MacOS 1Aty
2By

4196 awsndniamadndeyauy iCloud (OS) #3BAnI

2197 awnsodtamsinsesenndiaduuugunsel sufamstosneg Tuuenndindy
¥38ANI1
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1) $anisldaundes (Camera) vusigunsal
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4) uany/gou Application vuaunsal
4.19.11 annsodimsuiasiaunn q Wdgunaal viadini
4,19.12 awnsavhasesieasuanuemsidonsslusediu TCP viofni
4.19.13 anansauaneTensveviswsuazuewndniuiioglugunsnl visfing
4.19.14 @508l s R nsviaunazAanssuiind ulussuy (Activity
Log) 38 @nin
£.19.15 annsededen vIevanden gunsinnszering
4.19.16 aunsodsdyn vie Uniedesgunsniansresing
4.19.17 fguaszuuiifuiidnfivuunand Swalidersnin 368s
4.19.18 flaynisldnulivesnin 1
4.20 13aa@18nn 3 5 WarwazBualiisindt 8,000,000 finiwa $1uau 1 1A%8s
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3 16 wazingluselalel
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4.20.3  dasinsTunwlivesnin 30 wisureiundl (FPS)
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4208 fiszuuuansnm Wiy Negative uaz Positive
4.20.9 awsaviumsuansnmiduwuueia-enle
4.20.10 HsTUUNITVEANIN
4.20.11 fISEUUNMSUNLARININ 2 AN
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4.20.13 5833y SD Card
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4215  fimendlne Mid-High v3e Tweeter wualaitaenit 2.5 92 lifeandt 12 aen
4216 sofuresdygrutnsiulivesndn 7 4es
4217  sasfussdvausigeanalalivenndt 120 wdua
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4.23.15 fis] RACK dmsunaad eafiunl Tnssadnefansiarnindn nie agilidey
wianuulszgdmiule-Ua wardaidou

4.24 \Fuwaradn dwiuiaTosiundng 3 §5 $1uau 100 fhy

AN YRS

4.24.1 Janwin PLA 30 ABS

4.242  ywadunAugnans 1.75 fafuns
4243  wumhwiinliitesndn 700 nd e 1 iy

s

4244 awnsaldauswmiuiueSesiunidng 3 §5 4ila 2 vadu Tulasenisididy
98197
4.25 'afmﬁﬂgqqﬂnsﬁuﬁuaﬁaﬁm@ﬂmLLazausumﬁ{fmu 19U 1 91
4251 nufisfessuvuavaunsel

1) muﬁﬂﬁ"a%’aaﬁauamﬁumaé’mzymm'%a*dwﬂﬁumaiﬁmmnfqﬁﬁumamﬁa
quiaireassdmuAauaziumnnsmavaluladyianssy LsaSeuayuadiadmivays

2) muﬁmcﬁﬁqqunsniﬂ'izmaﬁzyegmw%'am%auﬁam'%aﬂzhE;ﬁwzwm'%'a‘zhwé'ﬂ
vadlseSeusyniadiedwivany3

ge

a

3) MwhnsgunItiuaysTuLAygIMnLanEe

v
o/

4 AsdsgalUsunsuuimsianisuasmunugunssisteglnanaudaiua
NaN VuABLRImasUIiULER
4252 mseusumsldnugunsaiilassiy
D sususumsldnugunsalssuudyanuninuasFes
£ ol a o ar - = U a s

2) nususumsldenuedesianiing 3 47 vlia 2 iuy

3) uausuMsignumnInuesa

9 uevnslinussuusisaSsursuiweiuiuds Tagivennsmseusuades

Wsuniswisis viialdsunisiusesmsiineusy (Training Certificate) NNUTENEEEN wSafunuds

TMeNENAUN VSamenuiifetes :
i ( . ‘
E'N'Ua...ﬁ}[ﬁrﬁ};ﬁ&.uﬂﬂiﬁquﬂiiuﬂqi aa"ﬁa ............... v N3ITUNTS ?N‘?Ja...H»..,.':.A..‘............,....ﬂi'ihﬂ'\ﬁ
avfa... ,.,G/L’.....nﬁum‘i ?N%EJ....,.m..._@{........”.ﬂ'ﬁuﬂ'ﬁ

lasinigudatnaassdmuAnuasSumnmsmameTuladuinns sy LaSvueynadiadlwivad swnadieways




-20-

4.26 uuTulRAudaeassds 31U 1 9y

4.26.1 gfudnewnitiun1suiuly musesvdealuluuulauniu naNuan a.
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