Buwéc di ngod nghinh

L&p rap mot ro-bét tién bwdc vé phia trwdc ma khéng can sir dung dén banh xe!

Tw duy nhwr mét ky suw: Tw duy nhww mét nha vat ly:

Lam thé nao dé day ro-b6t clia em vé phia trwdc ma khong Chiéu dai phan chan s& anh hudng dén chuyén déng clia ré-bot
can den banh xe? ma em lap nhw thé nao?

Y twédng mau

Em c6 thé gan ‘cac chan’ vao dong co bang nhirng cach nao?

7
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Lap rap nao!

Cac chi tiét LEGO® v6 cuing linh hoat day! Hay thda strc sang tao véi ching va dirng ngan ngai suy nghi theo hwdng pha cach nhé!

Em c6 thé dung céc chi tiét nay dé lam phan chéan: . Em c6 thé dung céac chi tiét nay lam chan chéng hodc bé d&:
. .
. *
. 3
@EIEECE Y ;
Viet ma nao!
£ I) Hay ther 1am cho ré-bét clia em dirng lai gitra cac vong xoay
Em mudn r6-bdt ctia minh di chuyén nhanh dén mirc nao?
1 from hub import port ~ ¥ =X LS.
2 import runloop, motor_pair, time Hay th,lP bxlen,tau'
3 « St dung cam bién dé r6-bot ciia em
4 motor_pair.unpair(motor_pair.PAIR_1) khéng bi va vao tuc‘)’ng
5 motor_pair.pair(motor_pair.PAIR_1,port.A, port.B)
6 « Em muén toan bd déng co minh 1ap di
7 async def main(): chuyé&n déng th&i hay luan phién nhau?
8 for i in range(10):
9 await motor_pair.move_for_degrees(motor_pair.PAIR_1,100,0,velocity=500)
10 time.sleep_ms(1000)
11
12 runloop.run(main())

Thor thach ban than nao!

Thir ché tao mét rd-bdt bude di ngd nghinh chi véi duy nhat mét dong co.




Than chao con nguwoi

Lap rap mot ro-bdt chao dén moi ngudi bang cach vay tay, cung tay, dap tay hodc mot sb kiéu chao hdi nhau khac!

Tw duy nhwr mét ky suw: Tw duy nhwy mét nghé si:

Lam thé nao dé em c6 thé dat mot ddong co nhdm gidp Lam thé nao dé em c6 thé lam cho ré-bét trong than thién
canh tay chuyén déng tw nhién hon? va dé gan hon?

Y twédng mau

Em mudn ro-bdt chao minh kiéu gi?

Ro-bbt dap tay Ro-bbt vay tay Ro-bbt cung tay

f dchoal of Enginssring Hay lat qua dé biét thém chi tiét!
CNOOI 0T ENgineerin i < 3 — . A
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Lap rap nao!

Em mudn thém nhirng chi tiét nao vao ro-bbt?

=]
==
e e

®

i_o “eL

Cam bién khoang cach
tréng giong nhw déi mat va
c6 thé tw chuyén dong.

@
ban tay.

Viet ma nao!
<I> Hay suy nghi vé viéc em mubn rd-bét di chuyén & mirc ndo. Em
muon do bang thdi gian hay s vong xoay?

Ban tay nay tréng giéng
that véi “cac ngon tay”.

ﬁ
Em c6 thé thém mot
chi tiét & cudi canh tay _
dé hoat ddng nhu mot |

from hub import port
import runloop, motor

async def main():
for i in range(10):
await motor.run_for_degrees(port.A, 180, 500)
await motor.run_for_degrees(port.A, -180, 500)

Em c6 thé két ndi cac chi tiét hinh chiv “X” dé tao phan nang dang cat kéo
runloop.run(main()) giup thwe hién dang tay.

© 00 ~N O U B WN =

Thor thach ban than nao!

Ther str dung cdm bién khodng cach dé ro-bét chi di chuyén khi co ai d6 & phia trwde né.




Man biéu dién mua roi

Ché tao bat ky loai con rdi nao cé thé di chuyén bang SPIKE™ Prime.

Tw duy nhwr mét ky suw: Tw duy nhwy mét nha sinh vat hoc:

DL

Em s& thir nghiém va nang céap con rbi ban dau cua Em c6 thé tao ra nhirng loai vat nao va ching
minh ra sao dé n6 dwoc hoan thién hon? sé di chuyén nhw thé nao?

Y twédng mau

Dwéi day 1a mét vai loai con rdi khac nhau. Em c6 thé nghi ra nhiéu hon khong?

oo e e e
oeve e o

(I IEINI)

0., 0% 3 LIV )
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Con réi day hinh ngui Con rdi bong hinh con méo Con rdi que hinh con ran trong gié

S — Hay lat qua dé biét thém chi tiét!
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Lap rap nao!
Hay suy nghi vé cach em c6 thé bién chuyén déng xoay thanh chuyén déng thang.
Thir tao ra loai dong vat ma em yéu thich nhé!

.

Viet ma nao!
<> Ma danh cho con réi day nhay mua
Bien tau

L from hub inport port « Em c6 thé 1am cho con rdi ctia minh

o pert runtoop, moter thwe hién nhirng hanh déng khac nhau

4 async def main(): khi nhan cac nut khac nhau khéng?

5 count = 0 P 2 . K PN B 2

6 * Em co thé tao ra tiéng dong va chuyéen
7 while count < 10: dong cung mét luc khéng?

8 await motor.run_for_time(port.D, 500, -300) 2. X ~ > R x 2
9 await motor.run_for_time(port.D, 1000, 300) ° Thay dO| téc dO anh hLI’O’ng den Chuyen
10 await motor.run_for_time(port.D, 1000, 300) déng clla con r6| cllaem nhuw thé nao?
11 - ’
12 count += 1

13

14 runloop.run(main())

Thor thach ban than nao!

Em cd6 thé tao ra mot con rdi nhin nhay theo diéu nhac khong?




Khu viron

Khu viedn clia em twoi tét chir? Hay cho moi nguwdi dwoc chiém ngwéng nhivng gi cé trong khu vuwon cta em - mot
béng hoa dang n& rd, mét loai rau cu sinh trydng manh mé, mot cai cao dang ré6-bot?

Tw duy nhwr mét ngwei lam vuron: Tw duy nhw mét ky sw:

C6 thé tim thay nhirng loai thuc vat séng hodc moén d6 vo Lam thé nao dé em cd thé str dung nhiéu déng co
tri v giac nao trong mot khu vuwedn nhi? nham thém chuyen déng cho khu vuon?

Y twédng mau

1EL8I 1 OLoLoT

sl IeLIEL IENICHTD

M6t chi bwédm dep mé hén

Nhirng bong hoa n& rd Chubng chim hanh phtc

fs | oot Hay I3t qua & biét thém chi tiat!
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<> Ma danh cho phan rau buém:

@ W oo N s WwN

e
=

Lap rap nao!

L&y cam hirng tr hinh dang cla cac chi tiét dé 1ap rap moét loai cay hodc vat thé cé trong thuc té!

va géc canh —

« Cac canh hoa cua hoa hwo’ng dwong dwoc
tao hinh véi nhung chi tiét mau vang dang thang

Viét ma nao!

from hub import port
import runloop, motor

async def main():
initial_power = 100
rotation = 0.5
for i in range(10):
await motor.run_for_degrees(port.A, int(rotation * 360), initial_power)
await motor.run_for_degrees(port.A, int(rotation * -360), initial_power)

runloop.runi(main())

Bién tau

+ M&i mau lap rap mét khac va can cac
gia tri riéng biét cho vong xoay clia
dong co.

- Caitbc dd dong co khéc nhau (& phan
dau hoac xuyen subt ma cla em) co
thé glup loai cay hoac vat thé ctiaem
tré nén sbng dong hon.

* Thir thay d6i mau dén trén khéi 1&p rap
cuaem!

Thor thach ban than nao!

Em c6 thé str dung cdm bién dé kich hoat chuyén déng cuia vat thé trong vwdn cia minh khéng?




Xe hoi SPIKE™ dorn gian

Lap rap mot chlec xe chéc chan bang cach str dung cang it chi tiét cang t6t. R6-bdt ctia em can c6 kha nang lai xe
tién vé phia trwdce trong 2 gidy, IUi lai trong 2 gidy, xoay phai trong 2 gidy va xoay trai trong 2 giay.

Tw duy nhw mét ky sw: Tw duy nhw mét kién tric suw:

Hay théa strc thtr nghiém véi ro-bdt clia em dé M6t lwong I6n céc chi tiét cé thé duoc thay thé bang mot
xem cai gi hiéu qua! lwong nhé hon khéng?

Y twédng mau

Can bang m6 hinh
Hay . chéc chan rang ro-bét ctia em duworc can
bang va chi cé cac banh xe |a cham dét.

Pwng lam
the nay!

. Hay lat qua dé biét thém chi tiét!
School of Engineering

Center for Engineering ' So cép /\ Tap trung vao lap rap @ Thé thao & Xe hoi
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Lap rap nao!

Em c6 thé tao ra nhirng c4u tric khac nhau nao ctia xe?

Banh xe day nay rét hiru ich
vi n6 co6 thé xoay theo bat ky

huw&ng nao!
Viét ma nao!
£ I > Day Ia ma danh cho hai ddng co tién vé phia trwéc.
from hub import port ~ > K V4 ”
import runloop, motor_pair Hay thU’ blen tau nO!

1
2
3
4 motor_pair.unpair(motor_pair.PAIR_1)

5 motor_pair.pair(motor_pair.PAIR_1, port.A, port.B)
6

7

8

9

async def main():
await motor_pair.move_tank_for_time(motor_pair.PAIR_1, 500, 500, 2000)

10 runloop.run(main())

Em cé thé bién tu ma ra sao dé ro-bbt
[Ui lai va ré sang hai bén?

Thor thach ban than nao!

Lam cho ro-bét vé mét hinh sb tam!




Gio’ vui choi cung nhac cu go

Chat bum bum chat! Hay tao mét nhac cu gé cho ban nhac. Tréng, chiim choe, mdc cam,

chudng - bat ky loai nhac cu gd nao déu duorc.

Tw duy nhwy mét ky sw:

Em sé cai thién thiét ké ctia minh nhw thé nao dé am

thanh phat ra to hon nira?

Tw duy nhwy mét nhac si:

Em c6 thé nghi ra nhirng nhac cu gé nao?

Y twédng mau

C6 thé thtr nghiém céc thiét bi phu khac ngoai ddng co dé tao ra am thanh!

Maraca Trbng Méc cam
I — Hay lat qua dé biét thém chi tiét!
Ut | St e i [} Tonghopkgning Tl Am nhacva Phimé
e gineering Soca 4, Tong hop ky nan Am nhac va Phim anh
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Lap rap nao!
/ Hay thir bat ddu bang cach tao mét mau Iap rap don gian (vi du Iap mot chiéc hop) roi bd sung thém dé chuyen dbi thanh mét thir phire tap hon
(chang han nhu Iap day chiéc hop d6 bang céac chi tiét LEGO® dé tao ra nhac cu gé maraca).

Em hay luén nhé rang ¢ v van
cach dé sang tao, ngay ca v&i mét
mau |&p rap don gian!

Viét ma nao!

<> Viét ma dé chiéc maraca lac dwoc: _ .
Dong nao nao!
P ——— » Hay thir thay ddi thoi gian gitra mdi lan
2 import runloop, color_sensor, color |aC sao Cho kho’p Vo’| ba| hat ma em
4 async def main(): yeU th'Ch'
5 while True: g K ~ > ~ ~ e
6 colorSeen = color_sensor.color(port.E) i Thay dél tOC do Cua dong Co’ Se CO taC
7 0N
8 if colorSeen == color.BLACK: dung gl?
9 await sound.beep(800, 500, 50)
18 ' P = « Em sé& thay dbi mé ra sao néu muén
11 if colorSeen == color.AZURE:

12 await sound.beep(1200, 500, 50) <— maraca l&c trong mot khoang thoi gian

13 ?
14 if colorSeen == color.YELLOW: 4  dal ho,n hoac ngan hO’n
15 await sound.beep(1400, 500, 50)

16
17 runloop.run(main(})

Thor thach ban than nao!

Hat theo nhip han Ia thu vi réi, thé nhwng liéu em cé thé tao ra mét nhac cu dé choi bai hat cu thé nao dé khéng?




Tham hiem khong gian
Kh&i hanh chuyén phiéu lwu ngoai khong gian bao la! Hay che tao mét tau tén Itva danh cho nha du hanh vi try,
hodc tham chi la mét sinh vat ngoai hanh tinh. Khéng cé bat ky gi¢i han nao cho chuyén du hanh vii tru nay.

Tw duy nhw mét nha phat minh: Tw duy nhw mét nha tham hiém:

Nhirng sinh vat hodc canh quan ty nhién nao em cé thé bat gap

~ ~ Y ~ ~ ’ X X > 1A ~ ,?
Nhirng cdng cu nao sé hiru ich nhat néu em phailén v tryu* trén cac hanh tinh khac nhau?

Y twédng mau

"

Tau tén Itra cét canh Nguwoi ngoai hanh tinh véi phan dau xoay vong Céc hanh tinh xoay quanh quy dao

cheal ofEnelresmiog Hay lat qua dé biét thém chi tiét!
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» Lap rap nao!
/ Thanh rang (banh rang tuyén tinh) va banh rang (banh rang tron) c6 thé bién chuyén déng xoay clia ddng co’ thanh chuyén dong thang (nhw
trong vi du vé tau tén Ilra). Banh réng 1&n doc theo thanh rang twong tw mét banh xe, di chuyén thanh rang qua lai ho&c lén xudng.

@ ® l@’@
iill ) Iiiiilil
== |
=1 I

Dwéi day la mét vi du co sé gidip thanh rang di chuyén [én xudng tron tru.

=R e

Viét ma nao!

<> Ma danh cho ngwdi ngoai hanh tinh:
Bien tau
1 f h i t tt t, light tri . . X ~ ..
, ir:OZrturb“u:ngr :ztoin' part, LIghtmatrix « Em c6 thé tao ra tiéng ddng ngoai
: P Ps khéng gian v&i bd ndo khong?
4 async def main(): « Em ¢4 thé tao ra bd n&o sang dén
5 while True: khong? o
6 if button.pressed(button.LEFT): * Hay thtr str dung mét nut trong thiet ke
7 light_matrix.write("Blast 0ff!", 100, 250) cua minh va viét ma cho n6 nhé!
8 await motor.run_for_degrees(port.A, —90, 100)
9
10 runloop.run(main())

Thor thach ban than nao!

Em ¢ thé tich hop mét cam bién vao thiét ké ctia minh khéng?




Tuc nglr SPIKE™ Prime

Trau cham udng nuwdc duc. Dung bd tatca trung vao mét gié. Lam cho cau tuc ngilr tré nén song déng
bang cach st dung SPIKE Prime. Chon mét cau néi em yéu thich va quen thudc, hoac mét cau tuc ngilr twr quéc gia

Tw duy nhwr mot ky sw:

Lam thé ndo dé em Iong ghép chuyen dong véi dong co hoac
banh réng, dé gidp minh hoa cau tuc ngtr minh chon?

khac trén thé gidi.

Y twédng mau

Tw duy nhwy mét nha van:

Cau tuc ngt¥ nao em co thé ap dung cho mét trai nghiém em da
c6 trong cudc song cua chinh minh?

Trau cham ubng nwéc duc.

DPwng danh gia cubn sach qua bia sach.

Tiéng thé dai twe trai tim la biéu hién ctia sy

(My) (MY) trong rong (Phap)
Tufts | < e Hay lat qua dé biét thém chi tiét!
UILS | Center for Engineer f ) Ta gnang [l Nohe thuta vz
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Lap rap nao!

Quan sat trrde hinh dang cac chi tiét dé xem cé thé minh hoa tuc ngir minh chon bang céi nao!

<>

@ N oU R WM

o

10
11
12
13
14
15
16
17

Viét ma nao!

Ma danh cho viéc mé va déng sach —

Bién tau

from hub import port, light_matrix
import runloop, motor

async def main():
for i in range(1@):
light_matrix.show_image(3)
await runloop.sleep_ms(2000)

await motor.run_for_degrees(port.A, int(0.15 = 368), 100)

light_matrix.show_image(1)
await runloop.sleep_ms(2000)

await motor.run_for_degrees(port.A, int(-0.15 % 360), 100)
light_matrix.show_image(3)

runloop.run(main())

+ Lam thé nao dé em c6 thé str dung cac
dén tich hop trén Bo ndo ctia minh dé
minh hoa cau tuc nglr da chon?

« Em c6 thé st dung vong lap (“lap lai”)
hodc cau Iénh diéu kién (“néu-thi”) trong
ma cua minh khéng? Em co thé st
dung nhiéu vong lap khéng?

Thor thach ban than nao!

Em c6 thé khién Tuc ngir SPIKE™ Prime clia minh twong tac véi nguwdi dung khdng?




Quét don sach sé

Nguwdi hdam mé LEGO® nao ciing biét nhung chi tlet nhua rat de roi vai trén san nhal Hay ché tao mot chiéc may
quét don dé vé sinh cac khoi LEGO hoac cac chi tiét LEGO nho khac vung vai trén san. Bét ky loai thiét bi nao déu
duwoc - chdi, cai cay, may hat bui - mién 1a né lam san nha sach sé.

Tw duy nhwr mét ky suw: Tw duy nhw mét nha kh&'i nghiép:

Lam thé nao dé em cd thé cai thién thiét bi cia minh nham lam Em c6 thé tao ra mét thiét bi ma ngwdi hdm mo LEGO chac han
sach cac bé mat I&én hon/nhé hon? s& mudn s& hiru khéng?

Y twédng mau

Thiét bi cia em sé la loai cdm tay hay tw dong di chuy&n?

'E I ?' = o
- A A _—
. f =
\
L)
il

Chéi tron May quét don tw di chuyén Chéi gan déng co
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Lap rap nao!

Diéu quan trong 1a dam bao ro-bét ctia em hoat déng &n dinh.

Hay thtr tao mot diém trung tam viing
chac hoac diém twa cho phan con lai
clia ro-bét dé thuwe hién di chuyén xung
quanh.

@T-

®

Viét ma nao!
Ma danh cho chéi tron:

<>

from hub import port, light_matrix
import runloop, motor

async def main():
await light_matrix.write("Beginning to Clean!", 100, 500)

while True:
await motor.run_for_time(port.A, 2000, 100)
await motor.run_for_time(port.A, 2000, -100)
await light_matrix.write("Still Cleaning!™, 100, 500)

0O ~N O s WwN

Y
N R ® W

runloop.run(main())

Bién tau

« Em c6 thé cho chdi bat dau hoat dong
nay khi nhan nut khéng?

+ Hay cb gang lam cho ré-bbt clia em
phat thong bao khi viéc lam sach hoan
tat!

« Toc do clia dong co’ c6 anh hwdng gi
den kha nang lam sach?

« Em con c6 thé khién bo nao noi/lam gi
khac de thé hién viéc hoan tat nhiém
vu?

Thor thach ban than nao!

Quét sach dwoc cac chi tiét nhwa da rat tuyét voi rdi, thé nhwng liéu em con co thé tao ra mot ré-bdt gitip thu gom ching lai khéng?




May ném bong

Em hay thiét k& mot chiéc may d& ném qua béng nhwa nhé di cang xa cang tot.

& Tw duy nhwy mét van dong vién: Tw duy nhww mét nha vat ly:
@\S Em ném mét qua bong di bang cach nao? Em sé van dung diéu Em c6 thé str dung don bay dé dwa bong di xa hon
do ra sao vao viéc lap rap ré6-bot nay? bang cach nao?

Y twédng mau

Hay cb gadng mé phéng nhirng cd may ném béng ngoai ddi that (nhw sing cao su hodc may ban da).

T ft Schesl oFEnciresriog Hay lat qua dé biét thém chi tiét!
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Lap rap nao!

Day 1a mét vi du v& mé hinh 1ap rap phdng theo canh tay ngudi véi mot khdp & “co tay’!

<>

0~ O s W=

= e
N =2 2 WO

13

Viet ma nao!
Ma danh cho canh tay dé& ném béng

from hub import port
import runloop, motor

async def main():
while True:
motor_A = port.A

await
await
await
await
await

runleop.run(main())

runloop.sleep_ms(2000)

motor. run_to_absolute_position(port.A, 260, 300, direction=motor.SHORTEST_PATH)
runloop.sleep_ms(1000)

motor. run_for_degrees(motor_A, /2, 300)

motor. run_to_absolute_position(motor_A, 260, 300, direction=motor.SHORTEST_PATH)

Hay thir bién tiu

« Em co thé thir thay ddi téc do clia canh
tay dé xem diéu gi s& xay ra.

» Diéu gi xay ra néu em tang/giam sb
vong xoay?

« Diéu chinh vj tri canh tay bat dau thyc
hién ném, xem né tac dong ra sao dén
khoang cach ném boéng.

Thor thach ban than nao!

Thir lam ré-bét ctia em ném dwoc béng xa twong dwong véi chiéu cao ctia em!




