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LOI NOI PAU

Cubdn sach "Tim hiéu vé phan mém mé phong” duge
bién soan dap Gmg nhu cau theo chuong trinh gido duc phd
thong moi. Trong thoi dai k§ thuat sd hién nay, cac hé thong
mo phong ngay cang tro nén pho bién va dong vai tro quan
trong trong nh1eu linh vire nhu k¥ thuét, y té, gido duc, quin
su va san xut cong nghiép.

M6 phong 1a mot cong cu manh mé cho phep ngudi
dung tai tao cac van dé hoidc hé thong thuc té trong moi
truong 4o dé tién hanh thir nghiém va két qua giam sat.

Cubn sach nay duoc viét cho muc tiéu cung cap kién
thirc co ban cac loai phan mém mé phong hién nay, gitp cho
cac em hoc tap theo duogc kién thtrc khoa hoc tir cac thi
nghiém 4o, cac mé phong thuc té. Véi muc tiéu gitp cac em
c6 thé tim thiy nhiing kién thirc bd sung va thiét bi thuc té
trong qua trinh hoc tap va tmg dung thuc té.

Trong cubn sach, cac em s€ dugce tiép can voi cac mod
ta khai niém co ban vé cong cu ing dung mé phong ndi bat
nhu Trycolors, 3D Sketchup, GeoGebra, va cac cong cu
khac. Ngoai ra, chung toi ciing cung cip cac bai tip thuc
hanh dé giup cac em hiéu sau hon vé cach 4p dung mo phong
dé giai quyét cac van dé cu thé.

Cudi cung, chung t6i hy vong rang cudn sach nay sé
la mot tai liéu tham khao hitu ich cho cac em, khong chi
cung cip nén tang kién thirc ma con mé ra nhiig hudng di
mai trong ing dung mé phong tng dung ing dung cong viéc
va nghién ctru cua minh. Chung t6i cling mong nhén dugc
nhing 101 ting quy gia tir ban doc dé cudn sach ngay cang
hoan thién hon.

Tac gia



PHAN 1. GIOI THIEU VE PHAN MEM MO PHONG

1. Gi6i thiéu vé phan mém mé phéng
1.1. Giéi thiéu

Viéc sir dung phan mém mo phong trong gido duc
ngay cang tré nén quan trong nho kha nang tao ra moi
truong hoc tap 4o, giup hoc sinh hiéu dugc cac khai niém
phtrc tap ma khong gap rui ro hay chi phi cao. Pac bi¢t trong
cac linh vuc nhu khoa hoc, k¥ thuat va y hoc, md phong hd
trg thuc hanh, thir nghiém va phat trién ky nang tu duy phan
bién.

Hién nay cong nghé nay khong chi nang cao chat
luong gidang day ma con tao ra su tht vi cho hoc sinh, phu
hop vé6i xu huéng d6i méi gido duc hién dai.

GeaGebra  mrawn+ M+ [ Q Ta
Céng cu va tai nguyén GeoGebra
Galliano Day va hoc toan hiéu
qua hon
TryColors (;}eoGeb!‘a
‘ Anh Anh nguon:
nguon:mypacertimes.com GeoGebra.org
MOT SO UNG DUNG MO PHONG

1.2. Khai niém va lgi ich ciia phan mém mo phéng

1.2.1. Khéi niém phan mém mo phéng



Phan mém mo phong 1a mot chuong trinh trén may
tinh gitip chung ta tao ra cic van dé hodc hé théng giéng nhu
that trong moi truong 4o. Thay vao do, ching ta phai thu
nghiém trong thuc té, ching ta c6 thé st dung phdn mém
nay dé danh gia va kiém tra cach hoat dong ctia hé thong.

Vi du: Hoc sinh c6 thé sir dung phan mém mo phong
dé 1am thi nghi¢m khoa hoc, 141 xe 6 t6 40 hodc xem cac hién
tuong tu nhién dién ra nhu thé ndo ma khong can phai co
thiét bi thyc su.

1.2.2. Loi ich ctia phdn mém mo phong trong hoc tip

Phan mém moé phong gitip hoc sinh hoc tap hiéu qua
hon bang cach cung cip méi truong thuc té 4o, an toan va
tiét kiém chi phi. N6 gitip hoc sinh hiéu siu cac khai niém
phuc tap, thir nghiém ma khéng gip rui ro, phat trién ky
nang tu duy va giai quyét.

- e

Hinh dnh minh hoa hoc sinh trén 16p sir dung phan mém
may tinh md phong hoc tap
Anh nguon Al: Chat-GPT-Al




2. Cac phan mém mé phéng phé bién
2.1. Phan mém pha trén mau TryColors

Trycolors 1a mot rng dung dya trén web mo phong
viéc pha tron mau sic trong thé giéi thuc, cho phép ban thir
nghiém mau sic ky thuat sb. Ung dung nay duogc thiét ké
danh cho céc nghé si, nha thiét ké va nhitng ngudi dam mé
mau sic.

1) Thir mau

- Tron mau truc
W tuyén giong nhu
&3 Trb chai trong the gldl

¥ Thach thic th l:'c

) Bang nhip

Pat dugc mau sac chinh xac ma nancé n. May
trén mau ky thuat s clia chiing t8i cung cép d8
chinh xéc thyc té, gi pb n tiét kiém son va thai

@ Thir méy trgn <1 Kham pha tai ligu

Anh nguon: trycolors.com

2.2. Phan mém mé phéng thi nghiém vat 1y, héa hoc

PhET 13 mot phan mém mé phong hoc tap truc tuyén
mién phi, dugc phat trién boi Pai hoc Colorado Boulder, hd
trg hoc sinh va gido duc trong cong viéc giang day va hoc
cac mon khoa hoc tu nhién nhu vat 1y, héa hoc, sinh hoc va
toan hoc. PhET cung cip hang loat mo phong tuong tac gitp
ngudi hoc kham pha, thir nghiém va hiéu sdu hon vé cac
khai niém phirc tap thong qua cac hinh anh truc quan, dé
hiéu.

PhET khong chi gitp hoc sinh thuc hanh va thi
nghiém trong moi trudng 40 ma con tao co hdi cho hoc vién



st dung cong cu giang day hi€u qua. Véi giao dién than
thién va dé str dung, PhET mang dén trai nghiém hoc tap
hap dén, gitip nguoi hoc ndm vitng kién thirc mot cach sinh
dong va thu vi.

& CACMOPHONG DAYHOC NGHIENCUU INITIATIVES [TAITRO|

Browse  Filter

SUBJECT (3) “ 53 Kétqua Sortby; Méinhat v | BE

nv

]

Phong thi nghigm dan 1l Tao dyng hat nhan Dinh lut Kepler S6ng am

EBEaEa B Ea B ESEe [GRafe)

Anh nguén: phet.colorado.edu

@}’ CACMOPHONG DAYHOC NGHIENCUU INITIATIVES | TAITR:

Mean: Share and Balance Nam cham va la ban Phan b& mau ciia dan i Phong thi nghiém dan ti

BEnae BEaa BEfDR BEfaa
s p—— 9 -
GRADE LEVEL . I
Tam va tinh bién 461 Tao dyng hat nhan Dinh luét Kepler Ta gldc

COMPATIBILITY (1)

Anh nguén: phet.colorado.edu

2.3. Phan mém mé phéng trong Toan hoc

GeoGebra 13 phan mém toan hoc dong danh cho moi
cép do gido duc, tap hop hinh hoc, dai s6, bang tinh, d6 thi,
s licu thong ké Va phép tinh @ mdt noi. Ngoai ra, GeoGebra
con cung cap nén tang truc tuyen vo1 hon mdt triéu tai
nguyén 16p hoc mién phi, dugc tao boi cong dong da ngdn
ngit ciia chung toi. Nhiing tai nguyén nay c6 thé dugc chia
s¢ dé dang thong qua nén tang cong tac Lép hoc GeoGebra



cua ching t61, noi su tién bd ctia hoc sinh c6 thé dugc theo
doi trong thoi gian thuc.

Mot s6 hinh dnh vé GeoGebra

Gef‘}Geb(O Tainguyén & May tinh v Q Tim oés Tham gia mot bai hoc Ding nhép
Hinh hoc Chilcnang Tinhtodn

§ ki oo -
ludng gidc daisd sdhoc
A a = Sirdungcac ky hiéu de giai phudng trinh va L

Anh nguon: www.geogebra.org

GegGebrO Tainguyén v s Q Tim kiér Tham giamdtbaihoc | Déng nhdp
May tinh tiép tuc May tinh do thi Hinh hoc
anp 0, giai phang N Tnic quan hda céc phigng frinh va ham s

maytinh 3 May tinh khoa hoc

Anh nguén: www.geogebra.org

2.4. Phan mém mo phéng giao thong

Phian mém mé phong giao thong la cong cu hd trg
phan tich va tai hién cac van dé thyc té cla van de, gitp
ngudi ding danh gia gia va téi wu hoa cac ting giao thong.



Phian mém cung cap kha ning mé phong cac yéu td
yéu t6 nhu dén tin hiéu, song duong, nut giao va luu luong
phuong tién tién loi, cho phép cai thién quy trinh va gidm
thiéu quy tic. Vi giao dién dé st dung va ning luc manh
m¢é, day la giai phap hiru ich cho ca cac nha quan 1y, k¥ su
giao thong va nguoi hoc, hd trg nghién ctru va phat trién hé
thng giao thong thong minh. Ngoai ra phan mém con hd
trg trong viéc hoc va thi sat hach lai xe trong ngudi dan.

Choi tro choi =WV e W are
Ramp- I A A
Metering . e

— A
a ,;,"[E < ""‘.;‘ h = mig
1\ = Y WS Ay
tra

Luu lugng giao théng va Téng quan

Dong chay vao (e 600 Xelgicr
Dang chay Onramp ol 800 Xelgio'
Xe tai Perc Sl ——0%

tua nhanh thoi gian 6 I3
Hanh vi di theo xe
1 Flow: 3960 veh/h A . i 5
Speed: 79 km/h 3 Toc d6 toi da vo ) 108 kmigicr
Dens. 50 vehvkm : i s s
: Khoang cach thoi gian Tl 1 4 gidy
Flow: 5040 vehin e s 2
Speed: 71 kmih [ Tang toc t9i da a [ e ——
Dens. 71 vekm 4 migiay

Hanh vi thay d6i lan dwong

slchsy  —" | migidy
% 2
Nuong O ol amigidy

s 2 2
. Xe o6 léch phai ), i
Martin Treiber{Ngoai tuyén: nguon tai GitHub| 05 m/qla¥

Anh nguon: traﬁic-simuldﬁbﬁﬁe




® Hién thi ID duong »7 Luét giao théng v
Hién thi ID xe 8 8- 5 SO an duong

Road 4: u=0.0, Iane15

Time=17.8s

Flow: 0 veh/h
Speed: - km/h
Dens.: - veh/km

[© Martin Treiber|Ngoai tuyén: ngudn tai GitHub
o=

Anh nguon: traffic-simulation.de
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PHAN 2. SUDUNG CO BAN VAI PHAN MEM MO
PHONG

PHAN MEM MO PHONG PHA MAU TRYCOLORS

1. Gidi thi¢u
1.1. TryColors la gi?

Trycolors 1a mot ung dung dua trén web mo phong
viéc pha tron mau sic trong thé giéi thuc, cho phép ban thir
nghiém mau sic ky thuat s6. Ung dung nay duoc thiét ké
danh cho céc nghé si, nha thiét ké va nhitng ngudi dam mé
mau sic.

Pé thuc hién kham pha TryColors cac em c6 thé
truy cap vao dia chi sau day: https://trycolors.com/

Budc 1: Vao Google go vao dia chi https://trycolors.com/

B Tron mau truc
rrrrrrr tuyén giong nhu
trong thé gigi
thuc

Dat dugc mau s:
tron mau Ky thu: /
chinh xac thyc t, gitp ban tiét kiém son va thai
gian

@ Thimiy trén ©  Kham pha tai liéu

Nhap vao ché }i(}"Tién‘g Viét cia Google Translate
(Anh nguon trycolors.com)

Buéc 2: Pang ky mot tai khoan dé dé thuc hién nhiéu thao
tac

11



! . .
) Thit mau

@ May tron
B son

bang ky

¢ Thach thc G Tiep tuc véi Google

&3 Trd chdi

) Dang nhap HOAC

Nhap dia chi email ctia ban va ching téi sé gufi cho ban ma
dang nhap.

E-mail

2 Nhan xét

o Trung tam trg @ Biing céch nhép véo tiép tuc, ban déng y véi DiéL
qidp Chinh sdch bao mat clia chiing t6i .

Nhap chon vao muc Pang Ky — Tiép tuc v6i Google
Anh nguon trycolors.com

Bwéc 3: Chon muc Tiép tuc voi Google. Sau d6 chon mot
dia chi email ma minh mudn dang ky tai khoan

G Dang nhép bang Google

)

Chon tai khoan

@ Thong Duong

thongedhg@gmail.com

‘ 3 thonged.c3lequydon@haugiang.eduvn D4 dhing ke
dé tiép tuc tdi Trycolors
o Théng Chuong

thongedhgi@gmail.com
® Sudung mét tai khoan khac
Trudc khi si¥ dung Trycolors, ban ¢ thé xem

chinh sach quyén riéng tu va dieu khean dich vu cia ing
dung nay.

Anh nguén trycolors.com

Buéce 4: Chon muyc Tiép tuc

12




3 Bang nhdp bang Google

M Néu ban tiép tuc, Google sé chia sé tén, dia chi email, lya chon uu
tién vé ngon ngir va anh ho so cla ban vdi Trycolors. Hay xem
o " . Chinh sach quyén riéng tu va Biéu khoan dich vu cia
Bang nhap vao Trycolors  meses
i Ban co thé quan ly tinh nang Bang nhép bang Google trong
\f@ thongedhg@gmail.com + j'\ Tai khoan Google cta minh

Huy \ \ Tiép tuc

Anh nguén trycolors.com

Budc S: Bang ky thanh cong va dang nhép vao tai khoan

< Thifmas Tai khoan

@ My 5

Hayten Ban da d&ng nhap bang thongcdhg@gmail.com
@ son

DANG XUAT
&3 Tro choi

¥ Théch thic

® Théng Dul... &

A
Ké hoach
T Hién tai ban dang & trén ("s& thich ) ké hoach
Nhan céc ban phéi N /
khéng gidi han, ché
ad tron PRO va nhiéu
hdn thé nia... Nhan Mix Sdn tudng ty Ché 46 tron chuyén D3 bén mau

. R nghiép
% Nang cfp 0 / 10 méi ngay 0 /10 moi ngay ﬁ

{2 Nhan xét

o Trung tam trg g
giip Bang mau Bang.mau bat dau Jaianhlen Gag.nhan.higy sdn

Anh nguén trycolors.com

Sau cac budc nay cac em cd thé kham phd phan mém pha
tron mau TryColors.

2. Cac tinh nang sir dung co ban
2.1. Thanh phan may trén (Mixer)
Giao dién ctia bo tron gdm hai phan chinh:

13



3
w’ Trycolors

@ Mixer

13 Paints 9 v SHOW PALETTE
&3 Games

X cChallenges

® QOleg

PRO
& UNIFORM »

@ My Palettes Reset  Mixer mode Target

2
- @ Q0 ¢

YELLOW RED MAGENTA BLUE CYAN GREEN Wi

(@ Create Palette

@ Help center

Hai thanh phan ctia may tron mau Mixer
Anh nguon trycolors.com

r

1. Canvas. Khu vuc nay o [TT]
hién thi két qua cua hon hop

mau cta ban va chira mot sb

tuy chon diéu khién. Ban c6

thé thiét 1ap lai hon hop,

chuyén d6i giita cac ché do

tron, dat mau muc ti€u va

truy cp cac diéu khién tinh =

chinh khéc. |

Anh nguén trycolors.com
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2. Biang mau bit dau.
Nam bén dudi canvas,
phan nay chta cac mau
co ban dé pha tron. Ban
c6 thé tuy chinh bang mau
nay dé phu hop voi nhu
cau cu thé cua minh

Anh nguon trycolors.com

Chirc ndng cia may tron: Pha tron cdc mau khac nhau
bang cach chon ching tir bAng mau bat dau. Diéu chinh ty
1€ cua ting mau dé tao ra nhi€u sac thai, siac thai va tong

\

mau.

Luu hén hop ciia biang mau: Luu trit cac hon hop mau yéu
thich ctia ban trong mét bang mau.

Pat mau lam muc tiéu: Xac dinh mau cy thé ma ban muébn
dat dugc. May tron sé cho ban biét hdn hop hién tai ctia ban
gan voi muc tiéu nhu thé nao, giup ban tinh chinh hdn hop
cua minh.

Sir dung tinh ning GetMix: Ty dong tinh toan su két hop
to1 wu cua cac mau ban dau dé phu hop nhat c¢6 thé véi mau
muc tiéu cua ban.

Thuc hién theo cac budc sau dé sir dung tinh nang Get Mix:

Budc 1. Pat mau lam muc tiéu
Pau tién can dat mau lam muc ti€u, nhan vao niat “Muc
tiéu” trén khung tron

15



!} Trycolors

@ Mixer
@ Paints
&3 Games

¥ Challenges

@ Oleg

D My Palettes

® Create Palette

® Help center

v SHOW PALETTE

PRO
\\ UNIFORM

Reset Mixer mode

- @

YELLOW REI

3LUE CYAN

MAGENTA E GREEN

Anh nguén trycolors.com

Budc 2. Chon mau muc tiéu cia ban
Str dung cong cu chon mau dé chon mau mong mudn. Ban
c6 thé nhap ma HEX, str dung thanh trugt HSV hodc chon

tor phd mau.

oy

%’ Trycolors

@ Mixer
@ Paints
&3 Games

¥ Challenges

@ Oleg

@ My Palettes

@ Create Palette

® Help center

#374CCA ©

Cerulean Blue

HSV Photo Paints

#374CCA

I

Anh nguén trycolors.com
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Budce 3. Bat Nhan Mix: Sau khi ban da dat mau muc ti€u,
hay nhap vao nit "Lay mau" dé bat dau qua trinh tron tu
dong.

) Trycolors

@ Mixer

@ Paints

& Games #374CC7 © #374CCA ©

N Challenges Cerulean Blue Cerulean Blue
———— 3 =il
| GETMIX =

=

@ Oleg

@ My Palettes

(® Create Palette

® Help center

Anh nguén trycolors.com

Budc 4. Xem lai cong thirc: Trycolors sé tinh toan hon
hop t6t nhat dé phit hop véi mau muc tiéu ctia ban. Bang
mau bt dau s& cap nhat dé hién thi ty 1& cua ting mau
duoc str dung trong hdn hop. Ban sé& thay cac con sb &
trén mdi mau cho biét cac phﬁn hoac phﬁn tram duogc sur
dung.

Buéc 5. So sanh két qua véi muc tiéu: Nhin vao phia
bén trai cua canvas dé xem ty 1€ khop, cho biét muc do
gan ciia hon hop két qua v6i mau muyc tiéu ciia ban. Ty 18
khép duge hién thi dudi dang phan tram, véi 100% la
khép hoan hao.

Budc 6. Diéu chinh (néu cin). Néu ban khong hai long
v6i két qua, ban c6 thé diéu chinh ty 1é theo cach thii cong
hodc sir dung nit "Piéu chinh" (biéu twong diéu chinh)

17



bén canh "LAy hdn hop" dé tinh chinh d6 chinh xac cua
thuat toan.
2.2. Son (Paint)

Trycolors cung cip mot thu vién son phong phu tir
nhiéu thuong hi¢u khac nhau, cho phép ban kham pha, tim
kiém va st dung mau son thyc té trong cac du an pha tron
mau k¥ thuét sé ctia minh.

Hudng dan nay s€ chi cho ban cach diéu hudng va st
dung tinh nang son hi¢u qua.

Xem céc thwong hiéu cé sin

i Match and Mix
paint colors

(3 searcncoors-_Y

@ Paints

&3 Games

¥ Challenges

Use search to find one of 215,397 colors from 289 brands,

@ Oleg

or click on a brand below to explore colors.

P My Palettes 1 Shot

® Create Palette ABC Seamless
AMMO by Mig Jimenez
ANSI

® Help center Abet Laminati

Anh nguén trycolors.com

Kham pha cac thwong hiéu son. Ban c6 thé kham pha
cac thuong hi¢u son theo hai céach:

+ Duyét theo thwong hiéu : Nhap vao bat ky tén thuong
hiéu nao dé xem mau son cla thuong hiéu do

+ Tim kiém : Nhap vao thanh "Tim kiém mau..." & dau
trang dé mé hop thoai tim kiém.

18



Str dung tim kiém

saiitaaddl Match and Mix

@D Mixer
@ Paints #O13D38
&3 Games Viridian G Transparent

™ Challenges

@ Oleg HSV Photo Paints

@ My Palettes Viridian Green Transparent

DecoArt v

@ Create Palette
Delta

337 - -
Grey Sk
Denalt 56 o4
DAT11 Americana
43

Cranberry Wine Transparent
Devine Color ) ¥y 4

@ Help center

Devoe Fuller 1403 2
S

1. Nhép vao thanh "Tim kiém mau..." & dau trang.

2. Tim kiém thuong hiéu.

3. Tim kiém mau sic.

- Xem chi tiét mau sic: Mdi mau hién thi ma hex, tén
sé-ri va sd SKU.

- Nhép vao mot mau, sau d6 nhap vao nat "TIM MAU" dé
xem thong tin chi ti€t vé loai son do.
Anh nguon trycolors.com

2.3. Tro choi (Games)
Mot s0 tro choi — Games giup cho cac em co6 thé vira choi
va vura hoc.

19



) Thi mau Tr‘o chdi
@ My tron Choi & Hoc
@ son .

&3 Tro chdi

M Thach thic Gi) Nang cao trai nghiém chai game cla ban véi Thif thadch méi cua ching t5i!

ThéngDu... .
® ®

Nhan cac ban phéi DOén hén hdp

khong gidi han, cl
dd tron PRO va nhiéu Cac cdp do dudc tao ngau nhién
hon thé nifa...
% Binh thudng . ) )
e Bang cach nhap vao cac vong tron mau, hay co
géng dé mau & phia bén tréi clia bang diéu khién
{2 Nhan xét X . IR L
cang gan v6i mau myc tiéu cang tot.
Trung tdm trg
[
giip

& hoach:

Anh nguon trycolors.com

1. Poan hén hop

DPoan hén hgp

4c cap do dugc tao ngau nhién

cang gan vdi mau muc tiéu cang tét.

Ké& hoach: Chuyén nghiégp | (Fng dung

Anh nguén trycolors.com

2. Poan mau
LERENE

Cac cip dd dudc tao ngau nhién

Chon 1trong 4 mau ma ban nghi co thé thu dugc
bang cach trén cac mau ban thdy bén dudi
canvas. Ban chi cé 15 gidy. Chiic may man!

Ké hoach: Chuyén nghiép

Anh nguén trycolors.com
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3. Poan hdn hop: Chién dich

DPoan hén hgp: chién
dich

40 cép d6 thi céng

Cipds
Bang cach nhap vao cac vong tron mau, hay cd
géng dua mau & phia bén trai clia bang diéu
khién cang gdn véi mau muc tiéu cang tét. Cé
géng hoan thanh tit ca 40 cép dé.

Ké hoach: | Chuyénnghiép | (Png dung

Anh nguén trycolors.com

Céc tro choi cac em chon vao c6 thé chon cfip do choi tir cac
cap D& (Easy), Binh thudong (Normal), va Kho (Hard)

Phan mém c6 thé théng ké sb luot choi, va sb luot thing cua
ban c6 ti I€.

r

v THONG KE

Tuyét vail Phi hap 99%

[ ) PHAT LAI | KETIEP W

00 O
26%

#FOBCM #05F5B1 #AB13F0 #FFFFFF

Anh nguén trycolors.com
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PHAN MEM MO PHONG THI NGHIEM VAT LY,
HOA HOQC PhET

1. Gi6i thigu

PhET 13 mot nén tang cung cip cic mod phong twong
tac, vui nhon va dya trén nghién ctru danh cho viéc giang
day khoa hoc va toan hoc. Cac mo phong nay duoc thiét ké
nham ning cao viéc hoc tap bang cach cho phép hoc sinh
tuong tac voi cac khai niém khoa hoc theo cach kham pha
va thuc hanh.

Céc dac diém chinh bao gom:

Nhiéu mén hoc: PhET cung cép cdc md phong trong
cac linh vuc nhu vat 1y, sinh hoc, hoa hoc, toan hoc va nhiéu
linh vuc khac.

Dya trén HTMLS: Cac m6 phong chay muot ma
trye tuyén hodc ngoai tuyén va tuong thich v6i hau hét cac
thiét bi hién dai.

Ma nguon mé: Cac mé phong nay mién phi va ma
ngudén md, cho phép nguoi dung truy cap va tham chi chinh
stra ma nguon.

HOb tro béi cac nha tai tro: Sy hd tro tai chinh tur
nhiéu nha tai trg gitip PhET duy tri cdc mo6 phdng mién phi
cho cd hoc sinh va gido vién.

Céc md6 phong PhET dua trén nghién ctru gido duc
sau rng va thu hut hoc sinh thong qua moi trudong tryc quan,
giong nhu tro choi, noi hoc sinh hoc thong qua kham pha va
tim toi.
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https://phet.colorado.edu/en/research

bé vao trang mo phén mém mo phong, ban thyc hién nhu
sau, vao trinh duyét web Google Chrome. Go vao dia chi
https://phet.colorado.edu/

CACMOPHONG DAYHOC NGHIENCUU INTIATIVES [TAITRO| Q &

™

cho Khoa hoc va Toan hoc

{ TIM HIEU CAC MO PHONG CUA CHUNG TOI )
b,

.

Trén 1.5 ty mo phéng da duge phan phdi

S

VATLY HOA HOC TOAN KHOA HQC SINH HOC
TRAI DAT

Tai nguyén day hoc, hoat
dong va cong déng

REGISTER NOW

Khong phai tat ca hoc
sinh déu dugc trai
nghiém STEM hay

‘ EXPLORE ACCESSIBLE SIMS

Man hinh giao dién cia PhET
Anh nguon: phet.colorado.edu
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2. Cac tinh nang sir dung co ban
Man hinh céc thi nghiém mé phong ctiia PhET bao gom cac
linh vyc Vit 1y, Hoéa hoc, Toan hoc, ..vv.

5] MOPHONG GIANG DAY NGHIENCUU  SANG KIEN

CHUTHE < 114 kétqua

Sép xép theo : Moinhat v | B =

diér
Trung binh: Chia sé va Can " Nam cham va nam cham A A L ban
Hoa hoo bang May phat dién dién Nam cham va la bar
Hoa hoc téng quat BEnE@ BaE8a BEaa BE8a
H ong

Anh nguon phet. colorado edu
2.1. Cac md phong vé Vat Ly

- Ban chon M vao muc Vat Ly. Xem céc thi nghiém m6
phong vé Vat Ly.

&y MOPHONG GIANGDAY NGHIENCUU SANG KIEN
Duyét Loc

CHUBE (1 X 61 két qua Sép xEp theo : Mdi nhat vl ;=
& vatly [vey x| [vmwe x|

8 Ciatng Ly o] [cmes 0]

@ Am thar

° R

@ Nhigt

V]

A

B . g e
B4 Nam ch h Phong thi nghiém d
o (am cham va nam cham — . ong thi nghiém dién tis
- My phét dién dién Nam cham va la ban b Rt
BEaa BEag BEaa BEaa

Phong thi nghiém dir liéu

Sah Ao Xay dung mot hat nhan Dinh luat Kepler song am
E EER@me B E=A B ERme B @E=R

Hé Mat Trai cla toi D6 thi phép tinh 8:'?“0 hochinhhoe: Co Quang hoc hinh hoc

B ERER E = BERR BER=

Anh nguon: phet.colorado.edu
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B Tim mo phdong nao ta chon md phong doé. Vi du chon
Nam cham va la ban

p

jol
®

MOPHONG GIANG DAY NGHIENCUU SANGKIEN | QUYEN TAN

Nam cham va la ban

a@eno
) chade PhET mo ta}ngl
v=] - Temeg dung bao gom:

* e w- Chu dé: gom nhiing

chu dé hoc tap.

= Muc tiéu hoc tap:
e | MO ta vé muyc tiéu dat
duoc cia md phong

:4¢ Vi tri khac nhau xung quanh mét thanh nam

e N bai hoc.
Céc tinh nang bao gém :
oo oty w Tinh nang: M0 ta
cac chic nang cia mo
phong

Anh nguon: phet.colorado.edu

Bit diau vao md
phong:

Vao thi nghiém mo
phéng ta nhan vao

Magnet and Compass B 49

Anh nguon: phet.colorado.edu
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Trong md phéng vé Nam chim va La ban

Trén thi nghiém mo phong ta ¢ thé thao tac dé hoc tap
theo muc ti€u bai hoc
Anh nguén: phet.colorado.edu
Mot s6 md phéng thi nghiém khac

Bo dung cu xay dung mach: DC

B ey
| e
e
B& dung cu xay dung mach: DC
omeno
Cha dé PhET mo ta noi
v= 3
v =] + Machnditiép A .
+ Mach song song dung baO ‘gom:
+ Dinh ludt Onm [ kd AL A
+ Binn lut Kirchoff Chu de: . gom
nhitng cha dé hoc
@ Mau muc tiéu hoc tap tap.
+ Kham phé cac méi quan hé co'ban v dign LY.
+ Gidi thich m&i quan hé co'ban v& dign trong mach dign ndi ti€p va mach dién song 1" Ml.lC tleq h(-)c
’J A o ~ k4 ~
dién &p trong mach dign tap' MO ta ve muc
) Cc 8i quan hé trong mach dién tléu dat du,o.c Cﬁa
+ Xdydungma EE) g ¥
+ Xac dinh xem cdc vat thé chung 13 vat dan dién hay vt céch dién mé phéng bél hOC
s , w Tinh nang: Mo
Cac tinh nang bao gom ., i -
S ta cac chtrc nang
NJL-; va Thu phong q N )
cua mo phong

Anh nguon: phet.colorado.edu
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Bit diu vao mé |=
phong:

Vao thi nghiém mo6 '
phéng ta nhian vao L.

nut: | 2 a
Anh nguon: phet.colorado.edu
: Bo dung

Trong mo phong cu xay dung mach DC

Circuit Construction Kit: DC

Chon Intro Hoac chon Lab

Anh nguon: phet.colorado.edu

" Trong md phéng vé b dung cu xiy dung mach DC

ot == == /BE7 - I"O Eg
=a ) N
et Lo

o 1 PYIF e ol m
Trén thi nghiém mo phong ta c6 thé thao tac dé hoc tap
theo muc ti€u bai hoc

Anh nguon: phet.colorado.edu
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Mob phéng vé Quang hinh hoc
Y

MOPHONG GIANGDAY NGHIENCUU SANGKIEN [QUYENTANG| Q &

INTERACTIVE 500 ATION

Ty

Quang hoc hinh hoc: Co ban
[ f]v]

Anh nguén: phet.colorado.edu

Trong md phéng vé quang hinh hoc

iw v +& "ok
: \g.\__ —
' Sy
\\\ —
N
a = ™~ a3
B
# o 0] %
PETETTE] | p— 8

Trén thi nghiém mo phong ta c6 thé thao tac dé hoc tip
theo muc ti€u bai hoc

Anh nguén: phet.colorado.edu

2.2. Cac md phong vé Héa hoc
Ban chon M vao muc Hoa. Xem cac thi nghiém mo6
phéng vé Hoéa hoc.
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G

MOPHONG GIANGDAY NGHIENCOU SANGKIEN |QUYENTANG|

SLaT -
°s =
[ ==
E
9w
Xay dyng mdt hat nhan Titrong Fourier: Tao song Xay dyng mdt phan ta
E E & B ES 5]

CAP 0 LOP ) o s
Sy khuéch tan Tinh chét cta khi Phd vat den
KHA NANG TUONG | BER 5]
THICH (1 =
o

-
Céc dang néng luong va N N R Céc trang thai cla vat
sur thay ddi Binh luat Coulomb Phan cuc phan tr chat: Co ban

E El E El

. P - . PR R Bong vi va khai luong
Cac trang thai cda vat chat Tuong tac nguyén tur Phan tan Rutherford nguyén tct

Anh nguén: phet.colorado.edu

Mot s0 mo ta vé mo phong nghiém Hoéa hoc

M6 phéng vé Hinh dang phan tir

WTERACTIVE SHUATONS | Sk MOPHONG  GIANG DAY NGHIEN CUU  SANG KIEN

Hinh dang phan ti: Co ban
a8 [ £]¥]

Anh nguon: phet.colorado.edu
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Trong md phong vé hinh dang phan tir

ou
Os| 0 s
Yol @ o smihen
p— PN
PN
4 w | OL, io
—-—
R
d |
« 0 & PHET ;[ e 5 [

Anh nguén: phet.colorado.edu

Mb phéng vé cac trang thai ciia vt chit
&

INTERACTIVE 5040 AT S s MO PHONG  GIANG DAY NGHIEN CUU  SANG KIEN

Cac trang thai clia vat chat: Co ban
[ £]¥]
Anh nguon: phet.colorado.edu

Anh nguon: phet.colorado.edu
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2.3. Cac md phong vé Tosn hoc
Ban chon M vao muc Toan hoc. Xem cac thi nghiém mo
phong vé Toan hoc.

MOPHONG GIANGDAY NGHIENCUU SANGKIEN [QUYENTANG |

5 . Phong thi nghiém di ligu
Phan ph&t méu dan o 060

Trung tam va su thay 461

= n ; 55 < 9
B e
gare0LoR Dinh lut Kepler To gide 5 thi phép tinh So sanh 56
™ four " 4 FFE === = ESE
7l LS U} = H '
w J—
| . e~ RN

tW 20 > ) il o

Choi s& Fourier: Tao séng buong s6: Khoang cach TylévaTylé

E @ B E@ZA E @ EBEEEEnaI!

o o B — Fwewrw @ = - = = r==
] o o e Begnde ) g i L
. Y ' i _ T i
g ‘B . / ’ I / 7
= St 1l " e . S—— 2
(=] L ® ® | ® ' I ®
Budng s&: Cac phép toan Dong s&: S6 nguyén Phép cong vecta: Phuong Phép cong vecta

trinh

S 5] 5] 5]
Anh nguon: phet.colorado.edu

Mot s0 moé phéng ve Toan hoc

M phéng vé Phén sé: Binh ding

= MOPHONG GIANGDAY NGHIENCUU SANGKIEN |ouvENTAnG| Q

®— ®
SO®
N » X

:6 _18
° 26 ®

—_—=—
~ PHET

Phan s6: Binh dang
o®lBeno

Anh nguén: phet.colorado.edu
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Trong md phong vé phin s6: Binh ding

4 PHET :

Fracions Exe

Anh nguén: phet.colorado.edu

Mé phéng vé vé do thi

{Sg] .

INTERACTIVE S ATION Lo MOPHONG  GIANG DAY NGHIENCUU  SANG KIEN NTANG| Q

Vé d6 thi hinh vuéng

a@ano ) .
Anh nguon: phet.colorado.edu
Trong md phéng vé vé do thi
8d } B
| 0
-l 5

Anh nguon: phet.colorado.edu

Gaghig
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Mb phéng vé chuyén dong ciia vat phéng

%
S

v

MOPHONG GIANGDAY NGHIENCUU SANGKIEN |QUYENTANG| Q &

Chuyén ddng ctia vat phéng
@Beno

Anh nguén: phet.colorado.edu

Trong md phéng vé Chuyén dong ciia vat phong

" )
1 »
/ | iz
{ | L
[ (O
| ‘ Owawn =
| iV

(36 | -
Anh nguén: phet.colorado.

#

edu

Ngoai ra PhET con cung cip cic mé phéng vé Khoa hoc
Trai Dat va Sinh vat.

INTERACTIVE 5

MOPHONG GIANGDAY NGHIEN COU  SANG KIEN Q8

Tét cé Sims

Vatly
ON o hoo
Todn hoc
Khoa hoc Trai 4t
" Sinhvathoc

Duyét Iﬁ Sims da dich

Anh nguén: phet.colorado.edu
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PHAN MEM MO PHONG GEOGEBRA

1. GeoGebra la gi?

GeoGebra 13 phan mém toan hoc ning dong danh
cho moi cép do giao duc, két hop hinh hoc, dai $0, bang tinh,
db thi, thong ké va phép tinh trong mot cong cu.

GeoGebra cung cAp mot nén tang truc tuyén véi hon
1 triéu tai nguyén 16p hoc mién phi do cong dong da ngon
ngur tao ra.

Nhirng tai nguyén ndy co6 thé dé dang duoc chia sé
thong qua nén tang cong tdic GeoGebra Classroom, noi co
thé theo doi tién trinh cua hoc sinh theo thoi gian thyec.

GeoGebra tro thanh nha cung cdp phin mém toan
hoc dong hang dau, hd tro gido duc khoa hoc, cong nghé, k§
thuat va toan hoc (STEM) va cac sang kién trong giang day
va hoc tap trén toan thé gioi.

Man hinh giao dién ctia GeoGebra, cdc em vao trinh
duyét web gd vao dia chi: https://www.geogebra.org/

GeaGebra Tai nguyén My tinh QT

Cong cu va tai nguyén GeoGebra

Day va hoc toan theo
cach thong minh hon

bra khéng chi
10c sinh nhiét tinh, déng thdi cung cdp cho ho
) tim hiéu vé todn hoc

mét cach mdi dé kham phd v

Anh nguon: geogebra.org
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2. Cac tinh nang sir dung co ban
2.1. May tinh GeoGebra la gi?

May tinh GeoGebra 1a mgt rng dung toan hoc dong
két ndi hinh hoc va dai sb. Ban co thé truy cap Mdy tinh
GeoGebra truc tuyén.

May tinh GeoGebra ciing c6 san cho Android va i0S
. Néu ban dang stir dung mdt thiét bi khac, ban co thé mudn
m¢ GeoGebra Web trong trinh duyét web cua minh.

Trong quyén sach nay hudng dan co ban st dung
GeoGebra.

Céc ché 46 m6 phong trong GeoGebra bao gdm: May
tinh Casio, D6 Thi, May tinh 3D, Hinh hoc.

GIND PHO

Ché do mo phong May tinh 3D

Anh nguén: geogebra.org

Ché d6 may tinh Casio

+ T =

g i®

m i 1 2 s - (@&

tra 1 ] -«

Anh nguén: geogebra.org
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https://www.geogebra.org/3d
https://www.geogebra.org/3d
https://play.google.com/store/apps/details?id=org.geogebra.android.g3d
https://itunes.apple.com/us/app/geogebra-3d-graphing-calc/id1445871976
https://www.geogebra.org/3d

Ché d6 vé& do thi

= GeoGebra (‘py pam ~
@ i) =24 H -~ o
g
-l
&
Q
H23) fix) ABC #&- x
¥ 7 a a ®
w I+ 4 5 § + -
< > 1 2 3 @&
trd |&i ( } 0 . < > «
Anh nguon: geogebra.org
Ché do mo phong hinh hoc
= GooGoba [ g pmmme -
Basic Tools ) s ]
P ‘ /“xx—____‘ B
L3
a
Q

Anh nguén: geogebra.org

2.2. Mt so thao tic co bén

2.2.1. Ché @ may tinh Casio

Trong ché d6 ndy, cac em c6 thé thuc hién tinh toan

nhu mgt may tinh Casio.

Vi du: Cac em c6 thé nhap vao 6 Input cac biéu thic

nhu trén.
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Céac em nhap nhu hinh. Sau d6 Enter c6 két qua.

= GeoGebra [« cas -

Va5 21
= 3V5+3V3

o visg s Nhéap biéu thirc can

= 7fa|-5a c 9 A
tinh vao day.

= X+ [x+2

+ Input...

@3 o Asc #-
x hd T e 7 8 9 x +
o Ve Ed 4 5 6 + -
< > b 1 2 3 =
tralei ( ) 0 < > “

Anh nguon: geogebra.org
Cac em co thé tinh toan voi biéu thire so, can thiurc
va bi€u thuc co6 gia tri bién.

Ché d§ nhap ham Ché d¢ nhap chir
@ e @ w i @ % |
s 0 n w15 ¢ W oe 1ty u i o
sin” cos™ tar! { ) s 2 @ s 4 f g h ] Kk
In logy; i, £ i@ 2 z X ¢ v b noom
S o #Boomle & ay . () g | »

Anh nguon: geogebra.org
2.2.2. Ché @) vé do thi

Trong ché do nay cac em cé thé thyc hién v€ dugc
do thi cac ham s6 ma cac em da hoc.
Vi du: V& d6 thi cac ham s0 y = ax, y = ax?,...

Budge 1: Chon ché do do thi
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GeaGebra (I«

VAas |

= 3

b2

Va9

Anh nguén: geogebra.org

Budc 2: Nhap db thi can v& vao 6 Input

-

GeoGebra N Dé thi

O fx) =%
=

Algebra

g(x) = 3x—-1

—x+3

A

0

+ @ O
=
2
I

Anh nguon: geogebra.org

Ché d6 v& db thi cho két qua

GeoGebra (“a/ ps thi

1
O )= HE = B s

O &) =3x-1
A @ b =-x+3
s

Input... 5

Anh nguén: geogebra.org




Ngoai ra, cac em c6 thé ing dung mé phong dé tim
giao diém cua hai do thi. Giai phuong trinh, tim tiép tuyén
ctia Parapol,...vv. O day hudng dan co ban, cac em c6 thé
tim hiéu thém va tu thuc hanh.

2.2.3. Ché dp Hinh hoc

Trong ché do nay, cadc em c6 thé mod phong dugc
cac bai toan so cap vé hinh hoc, di€ém, doan thang, hinh
tron,...vv

Blrc'rc 1: Chon ché d6 hinh hoc

GeaGebra < CAS =~
VAS|L AJ D8 thi

(5] - 3

o» & maytinn
m 29

W V- @ Hinhho
= 7

. CAS

V21

b A Xdc sudt

Anh nguén: geogebra.org

&

Bll’é’c 2: Chon dél tu0~ng Céng cu

= GenGebra @ Hinh hoc

Cac cong cu hinh hoc

Cong cu co ban

B - biém
& - s 2
Di chuyén Diédm Phén doan - Doan thaqg
) . - Puong thang
Céng eu -~ I O] D) .,
Brdmg ké Ba giac r-:\"nh tﬁr_én cb - a glac
e - Hinh tron

Anh nguon: geogebra.org

Ché d6 v& hinh hoc
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= GeaGebra @& Hinhhoc -

Cong cu co ban —
; =3
DI chuyén
Céng eu Pl
em
Fhan dos
Budng k
I
Bag
3
Hinn wan cb
tam @ qua

Anh nguén: geogebra.org

2.2.4. Ché @9 May tinh 3D

Trong ché do nay, cac em c6 thé mé phong duoc
cac hinh hoc trong khong gian di biét nhu hinh 1ap
phuong, khdi cau, chop,...vv.

Blrérc 1: Chon ché do May tinh 3D

GeaGebra Ix- cas -

VAS|L AJ D8 thi
(5]

= 3
& maytinn
m Va5 |
i 21 @ Hinhhoc
- 7
Ix- cas
. Ve
@ A Xac sudt

Anh nguon: geogebra.org

, &
Budc 2: Chon doi tugng cong cu ===

40



GeoGebra | & May tinh 3D

GCéng cu

Cong cu co ban

N
Di chuyén Diém Kim tu thap
g @ =

Hinh khdi  Hinh ciu: Tim  Méy bay di
& Diem qua 3 diem

Giaonhau  Mang i
gilka hai be

Cic doi twong:

- Hinh khéi
- Kim ty thap
- Hinh cau,...vv

Anh nguon: geogebra.org

Vi du: V& mot khdi chop va hinh 1ap phuong

- Chon Kim tir thap. Sau d6 chon vj tri v&, chon dii bon
diém s€ vé dugc khoi chop.

- Chon Hinh khéi. Sau d6 chon vi tri v&, nhép gitr diém kéo
thang theo hudng ngang (hodc 1én xudng) ta co khdi lap

phuong.

Trong mé phédng May tinh 3D

]

Anh nguén: geogebra.org
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2.2.5. Mot s6 thao tac khac

Mé rong / An ché do xem

Néu ban khong can 3D Graphics View, ban co thé
mé rong EAlgebra View ra toan man hinh dé c6 nhiéu
khong gian hon cho dit 1iéu dau vao va kham pha ctia minh.
Ban ciing c6 thé chi mudn hién thi 3D Graphics View va
dong cac View khac .

Do d6, hiy chon View duogc t6 sang tir didu hudng.
Ban c6 thé hién thi lai cdc View khac bang cach sir dung cac
nut tuong ing.

Thuc don

M6 = Menu cia May tinh 3D GeoGebra & goc trén
bén trai dé tao Tép mdi , m& Tai nguyén hién co , Luu cong
viéc ctia ban va Chia sé véi ngudi khac, ciing nhu dé thay
ddi Cai dét , mé Ung dung GeoGebra khac hodc dé nhan
Tro gitip néu can.

Hoan tac va Lam lai

St dung nat **Hoan tdac dé hoan tac cac hoat dong
cua ban timg budc. Sau khi chon *™*Hoan tdc , nat “™Lam
lai cling s€ kha dung.

Luu y: Nt *Hoan tdc tu dong xuét hién sau khi
mot hodc nhi€u doi tugng da duoc tao.
Cai diit

Chon B Cai dat & goc trén bén phai dé mo Cai dat .
Quyét dinh xem ban c6 mudn hién thi truc, ludi toa do hay

thay d6i ché d6 xem trén cac d6i tuong khong. Ban ciing c6
thé mo thém cac cai dat khac dé thay doéi cai dat Toan cuc
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(vi du: 1am tron, ngdn ngi), cai dit Ché dé xem D6 hoa 3D
(vi du: loai ludi, khoang cach trén céc truc) cling nhu cai dat
Ché do xem Dai so (vi du: mo ta).

Thue té ting cuong (AR)

Néu ban dang str dung Mdy tinh 3D GeoGebra trén
thiét bi di dong hd tro AR, ban c6 thé cham vao nut AR dé
chuyén sang ché d6 Thuc té tang cuong . O d6, ban c6 thé
dat cac dbi tugng da tao trén bat ky bé mait nao, di xung
quanh ching va chup anh man hinh tir cac goéc do khac nhau.
Ban c6 thé quay lai Ché do xem dé hoa 3D béng cach cham
vao nut 3D .

Luu y: Ban c6 thé kiém tra xem AR c6 duge hd tro
trén thiét bi cuia minh khong.
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PHAN MEM MO PHONG CAC GIAI PHAP GIAO
THONG

1. Gi6i thiéu

Phan mém mo phong giao thong 1a cong cu manh mé
gitip nguoi dung tai hién va phan tich cac tinh huéng giao
thong phtic tap trong mdi trudng d6 thi va duong cao tdc.
Vi giao dién tryc quan va dir liu thuc té, phﬁn mém cho
phép mo6 phong luu luong phuong tién, dong nguot di b,
va cac yéu tb ha tang giao thong nhu dén tin hiéu, bién bao.

Céc tinh ning tién tién giup nguoi dung danh gia hiéu
qua cua hé thong giao thong, thir nghiém cac kich ban diéu
chinh va cdi thi¢n an toan cling nhu hi€u qua van hanh. Day
la cong cu hitu ich cho viéc nghién cuu, lap ké hoach va
quan ly giao thong.

Trong tai liéu ndy gi6i thiéu cho cac em vé trang web
mo phdng giao thong https://www.traffic-simulation.de

v W Verkehrsbeeinflussung: Auffahr X +

€ > C = traffic-simulation.de/onramp_BaWue_gerhtm|

Zeit=29.6 s

Fluss: 3960 Fz/h
Geschw: 77 km/h|
Dens.: 52 Fz/km

Fluss: 5400 Fz/h
Geschw: 75 km/h|

Anh nguon: trafﬁc-simulation.d

44



2. Cac tinh nang sir dung co ban
Mo ta luu lwgng giao thong
B O =5 (A

. A er e
Hién thi ID dudng U tén ding v > ) J!' ';; & v
N S
Hién thi ID xe 1 lan chinh, 1 lan phu 7 o= ¥ ] - - Kiem

1 1an chinh, 1 1an phy . S
2 1an chinh, 1 1an phy Luu lwgng giao théng va Tong quan

2lan duomg chinh, 2 1an duong phu | pang chay chinh 600 xe/gio

3 lan xe chinh, 1 lan xe phu Dong chay thir cip il e—00 Xe/gi&’
3 lan duong chinh, 2 1an dudng phy | Phin trim ding (liie—) 5%
3 1an xe chinh, 3 Ian xe phu Phin trim con 13l (I ——

tua nhanh thoi gian .5 13N
Hanh vi di theo xe
Tée 64 téi da vo S+ xmigi&
Khodng cach thei gian T (i —) -0 gidy
Tingtetbians ) o mgidy
Giao lo
« Kich ban tiéu chuan: khong co dén bao uu tién va dudng

£ phu, chi ¢6 ludng giao thong thang
[l . Thay ddi luat giao thong va sb Ian duang bing menu tha

Anh nguén: traffic-simulation.de

Trong mé phéng nay ching ta c6 thé diéu chinh vé cac
thong so mo phéng

+ Luat giao thong: Uu tién ding, wu tién c6 tin hiéu
+ 86 luong lan xe: 1 lan, 2 lan, chinh, phy,...vv
+ Dong chay: Van tdc xe

+ Hanh vi xe chay phia sau...vv.

Time=48.45

Béng diéu
khién dén giao
thdng md

Nhan c6 quyén uu tién {\@ <() “

Y =
5 tra

Luwu lwgng giao théng va Téng quan

Téng lugng tién chiy vio ——)2600 Xe/git
Duéng chinh Perc

——s0%
tua nhanh thei glan Sl——5.2 14n

Hanh vi di theo xe

Tang tée té1 62 a =
Téc dé td1 da vO 50 kmigier
Khoing cich thoi gian T il —)' 4 gidy

« Nhép vao duong 6é lam gian doan ludng giao théng
« Kéo chudng ngai vat hoac xe xay dung dé tao ra nut tha!
chai mei )
« Keéo dén giao théng vao duéng va nhap vao chung dé
chuyén ddi gira dén do6 va dén sang

‘ B 709 mateo o phong, ben oo Mo thay dkhinh dang

Anh nguon: traffic-simulation.de
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Mo ta luu luong io thong tong thé
Tae

Fluss: 3600 Fz/h
Geschw. 77 km/h|
Dens.: 47 Fz/km

B Fiuss: 5040 F2m
Geschw: 84 km/

Dens.. 60 Fz/km Fluss: 5400 Fz/h

Geschw: 68 km/h|
Dens.: 79 Fz/km

Anh nguén: traffic-simulation.de

Bai kiém tra s6 1: Pudng thing

| Bai kiém tra 1: Duong thang don gian (SRR | SR

Flow: 0 veh/n

road 42

© Martin Treiber|Ngoai tuyén: ngudn tai GitHub

Anh nguon: traffic-simulation.de
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Trong bai nay, cac em co thé diéu chinh luu lugng giao
thong, hay toc dd hanh vi dé thyc hi¢én m6 phdéng.

Lewu Irong giao théng va Téng quan

tua nhanh théi gian o —— ¥2.0 1an

Hanh vi di theo xe

Téc dd tSi da vo [ s }108 kmigidr
Khoang cach th&i gian Tl 1 .4 gidy
Tang toc tdida a o do,3migidy

Hanh vi thay déi lan duwong

2

Sw lich suw [ 0 ¥o,1 mrgidy
B 2
MNgwdéng LC '*Ql4m.rgiéy
Xe 6 td léch phai '#0 05 m/giay ?
' 2

Xe tai Bias phai | 1 ¥0,2m/giay

Anh nguon: traffic-simulation.de

Bai kiém tra s 2: Thay do61 lan, nat that c¢o chai
:

Flow: 2160 veh/n
Speed: 70 km/h
Dens.: 31 veh/km|

[© Martin Treiber|Ngoai tuyén: nguén tai GitHub

Road 1: u=33.2. lane=-8
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Anh nguon: traffic-simulation.de

Trong bai nay, cac em co thé diéu chinh luu lugng giao
thong, hay toc dd hanh vi dé thyc hi¢én mo phdéng.

Lwu lwrong giao théng va Téng quan

Déng chay vao [ 0 }2000 xelgidr

tua nhanh th&i gian O ——m- ¥2.0 13N

Hanh vi di theo xe

Khoang cach th&i gian T ll—1 .4 gidy
Tang toc tdéi da a o ¥o.amigiay 2

Hanh vi thay déi l1an duwong

Sw lich s [ ! d0,1 migidy §

.. 2
Ngwdng LC "*ﬂAm!giéy
P, . 2
Xe 5 t6 lech phai l#o ia
: J05 migiay
2

Xe tai Bias phai I 1 ¥0,2migidy

Anh nguon: traffic-simulation.de

Bai ki€ém tra s0 3: Thay do6i lan duong du doan
BaTKiGm fra 3° aeong dAn Vao  duronG dan ra v |"‘;__’ 3
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Anh nguon: traffic-simulation.de

Trong bai ndy, cac em c6 thé diéu chinh luu lwong giao
thong, hay toc dd hanh vi dé thyc hi¢én mo phdng.

Leru hweomg giao théng va Téng quan

Déng chay vao [ | F2000 xelgid
tua nhanh théi gian R2.0 1An

Hanh vi di theo xe

Téc dd tSi da wo [ 1 | 108 km/igid
Khoang cach théri gian TI I .4 gidy
Tang téc tSi da a [ Bo.zmigidy 2

Hanh vi thay J6F lan duwong

2

Sw lich sSw [ I o 1 migidy
P 2
Ngwong LG i 3 Mo amigiay
Xe & td 1éch phail = bo.os migidy
Xe tai Bias phai | m P —— 2

Anh nguon: traffic-simulation.de

Bai kiém tra s6 4: Vong lap kép
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Kiém tra 4: vong 13p kép: hop nhat véi két noi ' ' ‘

= \V/ong trong c6 quyen wu tién v

Road 1: u=105.0. lane=8

© Martin Treiber|Ngoai tuyén: ngudn tai GitHub

Anh nguén: traffic-simulation.de

Trong bai ndy, cac em c6 thé diéu chinh luu lwong giao
thong, hay toc d§ hanh vi dé thyc hién md phong.

Lwu Irong giao théng va Téng quan

Dong chay vao ell—— | 500 xe/git
S dung Offramp IAU%
tua nhanh théi gian 4.0 13N

Hanh vi di theo xe
Toc d6 toi da vo 60 kmigicr
Khoang cach thoi gian T i) 1.4 gidy
w £ £ 2
Tang toc toi da a e ——— 2migiy

Anh nguon: traffic-simulation.de
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Bai kiém tra s6 5: Vong lap kép

Anh nguon: traffic-simulation.de

MO ta bai kiém tra va quy tic thuc hién mo phong
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San golf

» Khu virc mau xanh la cay nhat twong trieng cho mét san
Golf dai khodng 6000 m (vi tri chudt dwec chira)

« Cac nhom ngudi choi (mot biéu twong) bat dau & mirc
(nhém moi gi¢) cé thé dieéu chinh bang thanh trwot trén
cung

« Khi khéng bi gian doan, nguéi choi golf sé tién Ién véi toc
do t6i da cé thé diéu chinh bang thanh truot "Hanh vi" dau
tién

« Mot sb nhom thinh thodng cham lai hodc dirng lai vi ly do
nhw tim kiem bong Golf dia hinh. Sy cham tré nay co thé
dugc kiém soat bang slide hanh vi thir hai

- Tuy thudc vao luu lrong giao thong, cac Golfer khac Xép
chdng Ién nhau

« Thong thuong, Golfer khong dugc phép vuwot. Tuy nhién,
bang cach nhap vao biéu twgng ddi dang cho phia sau
mat ddi cham chap, ban co thé vwrot gua guy tac nay!

Anh nguon: traffic-simulation.de

Céac em c0 thé di€u chinh cac thong s6

Kiém soat giao théng

Giao théng m— — N T T T
tua nhanh th&i gian k240 I3n

Kiém soat hanh vi

ToC A% 161 da V0  ——} kM/gidy
£ PR - 2
Toc do bien thién ey 5 (m/gidy)

Anh nguon: traffic-simulation.de
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