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TOM TAT

Trong nhi*ng ndm gan day, mot sb thiét bi dung cho thi nghiém vat ly da bi hw hédng hodc do khéng chinh xac
do dwoc st dung trong th&i gian qué lau. Vi vay, nhitrng thi nghiém nay cin dwoc cai tién bang cach két néi véi may
tinh d@é tang tinh trwc quan va tang d6 chinh xac cta phép do. Phwong phap thwe hién nghién ciru nay la dang phan
mém DataStudio két hop v&i giao dién Science Workshop va cac cam bién dé két nbi cac bai thi nghiém véi may
tinh. DataStudio la mét chwong trinh thu thap, hién thi va phéan tich di liéu do PASCO Scientific cung cép. V&i giai
phap cai tién nay, nhém nghién ctru da thu dwoc nhitng két qua nhw sau: thay thé phuong phap do cili, sang tao
thém bai thi nghiém va ding phdn mém dé xt ly sb liéu. Muc tiéu hwéng dén chinh la tao cac thi nghiém cé dé chinh
Xac cao gitp ngwoi hoc xt Iy div liéu tét hon va nang cao k§ ndng st dung thiét bi thi nghiém hién dai. T& nhivng dbi
mai nay, gidng vién va sinh vién c6 thém hirng thi, sy sang tao khi tién hanh thi nghiém.

T khéa: Phan mém DataStudio, giao dién Science Workshop, cdm bién, tdng dé chinh xac cta phép do.

Some Improvement Results to Ameliorate Accuracy
of Measurement by Connecting Physical Experiments to Computer

ABSTRACT

In recent years, some equipment of physics experiments have been damaged or reduced measurement
accuracy because they were used for too long. Therefore, these experiments need to be improved by connecting
them to computers to increase visualization and increase measurement accuracy. Research methods is using
DataStudio software combined with the Science Workshop interface and sensors to connect experiments to
computers. DataStudio is a data collection, display, and analysis program provided by PASCO Scientific. Based on
this improved solution, the research group received the following results:replaced the old measurement method,
introduced new experiments and and using software to process data. The main goal is to create highly accurate
experiments to help learners process data better and improve their skills in using modern laboratory equipment. From
these innonvations, lecturers and students have more excitement and creativity during the conduct of experiments

Keywords: DataStudio software, Science Workshop interface, sensors, increase measurement accuracy.

1. DAT VAN DB tugng va kiém nghiém lai cac kién thic ly

thuyét da hoc gitp sinh vién c6 k§ nang va tac

Trong gidng day cac moén khoa hoc ti nhién,
vat 1y la moén khoa hoc thuc nghiém va thi
nghiém 132 mét phan quan trong khéng thé
thidu. Két qua cta thuc nghiém 1a co s6 quan
trong nhat dé két luan tinh dung din caa gia
thuyét, moé hinh, hién tugng hay cac dinh luat
vat 1i. D61 véi sinh vién hoc khoi nganh k§ thuat
thi thuc hanh la bt budc. Khao sat cac hién

522

phong can thiét ctia ngudi nghién ctiu khoa hoc
thuc nghiém. Tuy nhién, do thdi gian st dung
qua lau nén nhiéu bai thi nghiém vat ly da bi
dung hoat dong hodc do khdéng chinh xac. Pic
biét, nhiéu linh kién cua cac bai thi nghiém
dude nhap nguyén bé tit nude ngoai khéong thé
mua thay thé& do khéng ban 1é hoéc ban kém véi
cic thiét bi khac trong bd thi nghiém véi gia
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thanh kha cao. Vi vay, sinh vién khong duge thuc
hanh, thao tac véi cac bai thi nghiém d6 nda.

Mit khac, nham dap tng nhu cau xa hoi,
cung chung xu hudéng véi cac truong dai hoc,
Khoa Cong nghé thong tin, Hoc vién Nong
nghiép Viét Nam d& mdé thém nganh hoc méi 1a
Mang may tinh va Truyén théng di liéu. Trong
khi chua duge ddu tu thiét bi thic hanh méi thi
viéc stia chiia, nang cip cac thi nghiém cii 1a vo
cting can thiét. Cac bai thi nghiém dugc cai tién
thong qua viéc ké&t néi véi may tinh ludn minh
hoa kién thic 1y thuyét chudn xac va truc quan
hon. Sinh vién dugc tiép can véi thiét bi cong
nghé hién dai va biét cach dung phan mém dé
xt ly s6 liéu hiéu qua hon, tit d6 nang cao do
chinh x4c ctia phép do trong cac bai thi nghiém.

Van dé trén ddi héi nhém nghién ctiu can co
mot gidi phap cai tién phu hdp nhat cho cac bai
thi nghiém c@i va tao thém cac bai thi nghiém
méi. Két néi cac thi nghiém véi may tinh 1a giai
phap cong nghé t6i uu nhat. Qua tim hiéu mot
s6 phan mém nhu DiVA (Ptc), Galileo (Dic),
Galileo (Viét Nam, phién ban 1.1.V), Coach 7
(Viét Nam), Crocodile Physic (Viét Nam) ching
t61 thdy réng cac phan mém nay chua duge két
ndi véi thi nghiém théng qua cdm bién ma chu
yéu 1a mo6 phodng hoéc phan tich s liéu qua
video. Riéng PASCO (Pasco.com) 1a mét cong ty
tai My, x&p hang dau thé gi6i trong viéc phat
trién giai phap céng nghé cho khoa hoc thuc
hanh va cho cac chuong trinh khoa hoc k§ thuéat
tai cac trudng dai hoc va cao déng trén khép thé
giéi (hon 100 quéc gia trong dé c6 Viét Nam). Do
vay, giai phép, san phdm caa PASCO va phén
mém Data Studio cta céng ty PASCO 1a phu
hdp nh4t véi huéng nghién ciiu cia nhém.

Trong s6 két qua cia nhém nghién ctu ti
qua trinh stia chiia, nang cap thiét bi va phuc
héi cac bai thi nghiém bi hong (Xac dinh gia toc
trong trudng thong qua do chu ky dao dong cta
con lc thuan nghich, thi nghiém vé truyén dan

anh sang qua sgi quang, su phu thudc dién trd
chat ban dan vao nhiét d, khdo sat vai dic
trung cua diode va transitor), chiing to6i da su
dung phin mém xu ly s8 liéu DataStudio két
hgp vé61 giao dién Science Workshop 750 cung
cac cam bién ctia PASCO nhim tao méi cac bai
thi nghiém va xt 1y két qua do trén phan mém
d6 nham dat duge. Muc tiéu chinh 1a mot s6 két
qua cai tién nang cip do chinh xac ctia phép do
khi két néi cac thi nghiém véi may tinh. Két qua
cho thay, khi dudgc tiép can véi cac thi nghiém
hién dai hon, sinh vién thu dugc két qua phép
do chuéin xac hon, do d6 tao nhiéu hiing thu va
kich thich su sang tao ctia ngudi hoc.

2. PHUONG PHAP NGHIEN CUU
2.1. Gi6i thiéu phan mém DataStudio

DataStudio 1a mét chuong trinh thu thap,
hién thi va phan tich di liéu dude cung cip bdi
PASCO Scientific. PhAn mém nay lam ting tinh
tryc quan, ting mtic do0 chinh xac, thuan tién
trong viéc xu 1y s6 liéu cta cac thi nghiém.

2.1.1. Két néi thi nghiém véi may tinh
(Hinh 1)

2.1.2. Giao dién Science Workshop 750

Giao dién Science Workshop 750 la mot
thiét bi do ludng chinh trong cac bai thi nghiém
hién dai dudc két néi v6i may tinh qua cong
USB. Giao dién nay co tit ca 7 kénh c6 thé duge
st dung dong thoi. Kénh 1, 2, 3, 4 1a cac kénh
nhan tin hiéu s6, kénh A, B, C nhan céac tin hiéu
tuong tu. Tin hiéu nhan dudc ti cAm bién thong
qua cac kénh ghi trén giao dién. Bén kénh tin
hiéu s6 c6 thé st dung toi da téi 4 cam bién
quang hodc 2 cam bién chuyén dong quay, hoac
1 cam bién quang va 1 cam bién chuyén dong
quay. Ba kénh tin hiéu tuong tu c6 tan sb toi da
250.000Hz néu st dung don kénh.

. o Giao dién Phan mém L
Boi trgng do 5| BOcambien Science > | DataStudio cai dat —>| Man hinh
(Thi nghiém) (Sensor) Workshop trén may tinh hién thi

Hinh 1. So d6 ghép néi thi nghiém véi may tinh
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chi chi nguén

ky thuat s6

Cong tac
nguon

Céng phat

twong tw tin hiéu

Hinh 2. Giao dién Science Workshop 750

2.1.3. Cam bién

Co6 rat nhiéu loai cam bién dugc st dung
trong cac bai thi nghiém vat 1y nhu: cam bién
chuyén d6éng quay, cam bién nhiét do, cAm bién
ap suét, cam bién quang, cdm bién dién 4p, cam
bién tit trudng... Poi véi mdbi bai thi nghiém, khi
can dung cam bién loai nao thi két néi dau day
cam bién d6 véi cac kénh tuong ting trén giao
dién Science Workshop 750. Thuc hién cac thiét
lap caAn thiét trong phan mém DataStudio dé
bat dau thu thap di liéu vao cam bién.

2.1.4. Tim hiéu phdn mém DataStudio

Cai dit phan mém DataStudio c¢6 thé cai tir
dia CD cua nha cung cdp ho#c chay phién ban
méi nhat ti www.pasco.com/software. Néu cé
ban quyén Data Studio, nhap Serial Number va
28 ky tu License Key, sau d6 chon Apply. Néu
khéng c6 ban quyén Data Studio, kich vao
‘Enter DataStudio Lite Key’. DataStudio Lite sé
dugc cai dat va kich hoat trong vong 90 ngay.

DPé phan mém hoat dong khi tién hanh thi
nghiém, bAt budc phai c6 giao dién Science
Workshop 750 va cic cam bién da dugc ghép néi
tudng thich.

Khi bit dau chay phan mém thi man hinh
diéu huéng xuit hién véi bon tiy chon:

Create Experiment: Su dung tuy chon nay
dé tao m6i mét thi nghiém.

Open Activity: St dung tuy chon nay dé mé
mot hoat ddong hién cé.

Enter Data: Nhap thu cong dii liéu vao
mot bang.

Graph Equation: Nhap ham dé vé do thi.
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Pé thuc hién thi nghiém, kich chon muc
Create Experiment, giao dién Science Workshop
s€& xuit hién trén man hinh may tinh. Trén cac
kénh tin hiéu s6 ho#c tin hiéu tuong tu cua hinh
anh giao dién, chon cac cam bién dugc tich hop
sdn trong giao dién bang cach kich vao cac kénh
tuong tng d61 v6i tiing bai thi nghiém. Cam
bién sé& xuat hién trén man hinh.

Sau khi chon xong cac cam bién, ta chon ra
cac clia s6 hién thi tuong tng tit muc Displays
tily yéu cau cta bai thi nghiém hién thi két qua
dang s6 (Digits) hay dang d6 thi (Graph), dang
biéu d6 (Histogram), dang bang (Table),...

Khi tién hanh do dac dé 14y di liéu, cam
bién (da dugc két noi véi giao dién Science
Workshop 750) s& thu nhan tin hiéu tu¥ déi
tuong do va dua ra cac sd liéu do tuong tng
trong céc ctia s hién thi da chon.

Két qua xt 1y s6 liéu sé tuy theo yéu cau
ctia mdi bai thi nghiém, dic biét sé rat hiéu qua
d6i véi cac thi nghiém st dung phdm mém dé
ghi lai dién bién ctia qua trinh do théng qua
do thi.

2.2. K&t néi mét s6 bai thi nghiém véi
may tinh

2.2.1. Két néi thi nghiém xac dinh gia téc
trong truong théng qua do chu ky dao
déng ciia con lic véi may tinh

a. Nguyén Iy hoat dong ctia con lic Kater

- Con léc vat 1y 1a mot vat ran bat ky chiu
tac dung cua trong luc thuc hién dao dong
quanh mdt truc nidm ngang khéng di qua
khoi tam.


http://www.pasco.com/software
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- Trong thi nghiém nay, con lic vat 1y con
goi 1a con lic Kater. Cac bo phan chinh ctia con
lidc nhu sau: mét thanh dai, trén d6 c6 thuée do
d6 dai (1m); 2 mai dao lam 2 diém treo O va O’
d6i dién nhau qua khéi tdm G; trén thanh dai
gan véi 2 trong vat chinh BB’ va C. Trong vat
BB’ ¢6 thé thay ddi vi tri trén thanh dai dé lam
thay ddi vi tri khéi tam G cta con léc

+ Néu diém treo 1a O thi con lic treo theo
chiéu thuan va dao dong véi chu ky thuan T,.
Néu diém treo 1a O’ thi con ldc treo theo chiéu
nghich va dao déng véi chu ky nghich T,.

Chu ky dao dong T, va T, dudc xac dinh
theo cong thic sau:

I, +mh?

T =2n [—
mgh,

I +mh?

T, =2r | *—2 =,
mgh

2

Trong d6 I, 1a momen quén tinh ctia vat dé1
v6i truc quay quanh khéi tdm G. h; va h, la
khoang cach 1an lugt tit 2 diém treo O va O’ téi
khéi tam G.

Khi trong vat BB’ thay déi thi khéi tam G
con lic thay ddi, h, va h, thay déi do d6 chu ky

==

dao d6ng cta con léc sé thay d6i theo.
Néu cho T, =T,=T, thi

2 2 2

Tl _ T2 _ TO

4’ 4w 4n

2

I +mhf _ I, +mh?

mgh mgh

1 2

T (Io+mhf)—10+mh§ _h,+h,

4 mg(h1 —hz) g g

4’0
2
0

Néu goi (=h +h, va (=1m thi g=

Vay sau khi do chu ky dao dong phu thudc
vao h, va h, va vé @ thi biéu dién su phu thudc
d6, ta c6 thé tim dudc diém giao nhau cta T, va
T, trén d6 thi dé x4c dinh dugc T,, tit d6 tinh
dugc gia téc trong trudng g.

b. Két noi con lic Kater véi may tinh

Két noi giao dién Science Workshop 750 véi
may tinh qua c6ng USB; két néi bé cam bién
quang PASCO (c6ng quang) v6i kénh 1 caa giao
dién. Dat cdm bién quang (Photogate) ngang
tdm véi cai kim phia duéi ctia con lic, diéu
chinh d6 cao va vi tri cta céng quang dé mai
kim khoéng cham vao thanh va day chii U cua
cong quang.

Hinh 7. Hinh anh con lic Kater
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Hinh 8. B6 tri thi nghiém xac dinh gia téc trong truong

thong qua chu ky dao dong ctia con lac

Hinh 9. Hinh 4nh phan xa toan phan cua tia sang truyén trong sgi quang

2.2.2. Tao méi bai thi nghiém truyén dan
anh sang qua sgi quang
a. Nguyén Iy truyén anh sing trong soi quang

Anh sang truyén trong s¢i quang theo
nguyén 1y phan xa toan phan. Khi anh sang
truyén ti méi truong trong suét 1 sang moi
truong trong sudt 2, néu chiét sudt chia méi
truong trong suét 1 16n hon chiét suat cia moi
truong trong sudt 2 thi anh sang khi truyén téi
mat phan cach gifia 2 méi truong ¢ mot géc du
hep, noé sé bi phan xa lai toan phan.

Cap quang gom nhiéu sgi quang duge sip
xép thanh bé. Trong d6, soi quang 1a mot loai soi
trong sudt dugc lam tu thay tinh nguyén chat

hosc nhua trong sudt c6 dé tinh khiét cao dé
dam bao tin hiéu truyén trong sgi caAp quang it
bi suy hao nhat. Ngoai cAc thanh phan vo chiu
luc va tranh cac tac déng vat 1y bén ngoai, sgi
cap quang gém 3 thanh phan chinh: Core (15i):
trung tAm phan chiéu anh sang cta soi quang;
Cladding (16p boc): 1a 16p th@ hai bao quanh 161
¢6 chiét sust nhd hon chiét sudt ctia 16i. Anh
sang truyén di ti dau nay dén dau kia sgi
quang bang cich phan xa toan phan tai mit
ngan cach gitia 161 va 16p boc. Coating (16p phu):
Lép pht c6 chiic nang loai bé nhiing tia khic xa
ra ngoai 16p boc, chéng lai sy xdm nhép cta hoi
nuéc, tranh su tray xuéc, giam su gap giy uoén
cong cua sgi cap quang. Lép phu nay dudgc
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nhuém cac mau khac nhau theo chuidn mau
duge quy dinh trong nganh vién théng dé phan
biét v6i nhau. Vat liéu dung lam 16p pht c6 thé
la Epoxy Acrylate, polyurethanes, Ethylene
Vinyl Acetate...

Cap quang c6 mét uu diém rit dang gia so
véi cap ddng, d6 1a truyén tin hiéu véi toc d6 cao
ma khong gay nhiéu cho cac sdi cap quang xung
quanh, suy hao thép, truyén tai dudc mot lugng
théng tin 16n.

b. B tri thi nghiém

Thiét bi bao gém: May tinh, giao dién
Science Worshop, thanh ray, Diode Laser, cac
b6 s¢i quang, cAm bién 4nh sang.

K&t noi sensor anh sang véi kénh A cua
giao dién. Chum sgi quang vao Diode Laser.
Diode laser va cdm bién anh sang ghép trén
thanh ray. B6 tri anh sang tu diode laser truyén
qua mot dau ctia b6 sgi quang, dau con lai cho di
qua cdm bién anh sang.

3. KET QUA VA THAO LUAN

3.1. K&t qua cai ti€n bai thi nghiém xac
dinh gia téc trong truong thong qua do chu
ky dao dong ctia con lac

3.1.1. Cac han ché cua phuong phéap do cii

- Truéc khi nang cap, bo dém thoi gian dao
dong (tan s6 ké van nang) cta con lic vat 1y - con
lic Kater da bi héng, khéng hoat dong do thai
gian st dung qua lau. Sau d6 chuyén sang dung
ddong hd bam thai gian dé do chu ky dao dong cua
con lic, nhung do céc gia tri do chu ky dao dong
bi phu thudc nhiéu vao chil quan ngudi bam dong
hé s6m hoic tré so véi dao dong ctia con lac nén
cac gia tri do c6 d6 chinh xac thap, ngiu nhién,
khoéng mé ta quy luat nhu ly thuyét.

- Khi xti 1y s6 liéu, do gia tri do chu ky dao
dong rat nho (2,0169s; 2,0031s; 1,9948s,
1.9915s...) nén sinh vién gip khé khin khi vé @6
thi vi khong biét cach chia ty 1& xich cho phu
hgp véi cac gia tri do rat nho nay.

Ca hai han ché trén dan téi két qua cudi
cung cua gia téc trong trudng g khong dung véi
gi4 tri trong thuc t& (g = 9,8 m/s?).
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3.1.2. Két qua nang cap thi nghiém

Sau khi b6 tri thi nghiém dugc két ndi may
tinh nhu muc 2.2.1 (muc b), tién hanh thuc hién
cac thao tédc: Chay phan mém Datastudio dé
xudt hién man hinh diéu huéng, sau d6 chon
muc Create Experiment. Sau khi xu4t hién hinh
anh giao dién Science Workshop 750 trén man
hinh ta kich chu6t vao kénh 1 trén giao dién d6
dé chon cam bién Photogate and Pendulum.
Cam bién sé do chu ky dao déng cta con lic.
Trong ctia s6 Data Studio, tim muc Displays
kich vao Digits, chon Period, Chl(s) dé hién ra
ctia s6 hién thi chu ky dao dong cta con léc.

Pé do chu ky dao dong ta kéo con lic léch
khéi phuong théng dting mot géc nhd khoang 50
va tha tu do dé con 14c dao dong, dgi cho con l4c
dao d6éng 6n dinh (khoang 10 chu ki) thi kich
chudt vao nidt Start trén ctia sé DataStudio. Sau
khi gia tri chu ki cia con léc duge hién thi trong
ctia s6 Digits 1 ta kich chuét vao Stop.

Dé6i véi ca hai chiéu thuan va nghich, 1an lugt
thay déi vi tri ctia trong vat BB’ dé khoang cach
tit diém treo dén BB’ 1a 10, 20, 30, 40, 50, 60, 70,
80 va 90cm. Do cac gia tri chu ky dao dong tuong
ting v6i cac vi tri d6. Ghi lai két qua do vao hai
bang Table dugc 14y ra tit muc Displays.

Sau khi thu dudge bang s6 liéu trén, ti muc
Displays chon Graph dé hién thi ctia s6 vé @b thi
s phu thuéc chu ky dao ddng vao vi tri trong
vat BB’ theo ca 2 chiéu thuan va nghich, tim
diém giao nhau cua 2 dudng d6 thi dé tim T,
(T,=T,=T,), thay vao cong thiic dé tim gia tdc
trong trudng.

D6 thi thu duge hién thi trén hai clia s
Graph 1 va Graph 2.

Néu chua lam tron dudng d6 thi cé6 dang néi
cac diém thuc nghiém nhu hinh 13.

P& tim toa do diém giao nhau, chi can kich

_____

trén ctia s6 d6 thi (Graph) roi
kéo dén vi tri cAn tim, toa d6 d6 sé hién thi ludn
trén do thi.

Viao Settings dé ddi lai tén do thi, tén truc
d6 thi theo yéu cAu ctia bai thi nghiém. Dic biét,
uu diém ndi bat khi xt 1y @6 thi trén phan mém
DataStudio 14 1am tron dudng d6 thi bang cach
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kich vao muc Fit trén ctia s6 Graph dé chon
ham Fit phu hgp véi mdi bai thi nghiém. Sau
khi dung tinh niang nay, dudng do thi rat dep va
séc nét, md ta chudn xac quy luat 1y thuyét caa
bai thi nghiém.

Két qua tinh gia t6c trong trudng sau khi
nang cip thi nghiém:

Tu toa d ctia 2 giao diém 14y trén dusng db
thi (Hinh 13) ta co6:

Piém giao tht nhét c6 T, = T, = 2,0083s nén
g,=9,788193815 (m/s?%

Piém giao tht hai c6 T, = T, = 2,0086s nén
g,=9,785270148 (m/s?)

Gia tri trung binh ctia gia téc trong truong
la: g4, = 9,783604149 (m/s?)

Lam tron sai s tuyét d6i cua phép do va gia
tri trung binh va biéu dién két qua:

Hinh 10. B tri thi nghiém truyén dan anh sang qua sdi quang
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Hinh 11. Hinh anh hién thi s6 liéu do chu ky dao dong (theo 2 chiéu thuan va nghich)
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Hinh 12. Toa dé giao nhau ctia hai dudng dé thi
(biu dién su phu thuoc chu ky dao déng vao vi tri ciia trong vat BB’ theo hai chiéu thuan va nghich)
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Hinh 13. Hinh anh d6 thi sau khi st dung chiic nang Fit

Gia t6c trong truong la:

g =9,784 + 0,005 (m/s? (1)

C6 thé thay két qua do cé sai s6 tuong d6i
e = 0,005/9,784 cua phép do rat nhd chi xap
xi 0,05%

- D& so sanh két qua do, nhém nghién ctu
ti€p tuc thiét lap do chu ky dao dong ctia con léc
don phu thudc vao chiéu dai cta con ldc dé tinh
gia téc trong truong.

Khi do chu ky dao dong ctia con lic don phu
thudce vao chiéu dai con lic véi cac gia tri 1an
lugt 14 110cm, 120cm, 130cm, 140cm, 150cm két
qua nhan dudgce cac chu ky tuong tng: 2.2258s;
2.325b5s; 2.4209s; 2.5119s; 2.5986s.

Thay vao cong thic T = 211\/Z thu duge gia
g

tri gia toc trong truong la:
¢ =9,769 + 0,012 (m/s?) @)
So sanh hai gii tri gia toc trong trudng &
cong thiic (1) va (2) ta thady kha tuong déng va
phu hgp véi gia tri gia t6c trong trudng trong
thuc té.

3.1.3. Nhan xét két qua ning cap thi nghiém
- Do cam bién quang c6 dd nhay rat cao (c6
kha n#ng do cac su kién dugc tinh thoi gian dap
ng t6i 0,0001 gidy) nén thdi gian do chu ky dao
dong cta con lac rat nhanh, chinh xac va hoan
toan khong phu thudc vao cht quan ngudi thao
tac bam déng ho sém hay tré so véi dao dong.
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- Céac gia tri do chu ky dao dong md ta diung
quy luat nhu 1y thuyét.

- D6 thi dugc phan mém xt 1y chia ty 1& xich
pht hgp nén hinh anh rat rd rang va cac gia tri
do ndi suy tit d6 thi c6 d6 chinh xac rat cao.

- Két qua xac dinh gia toc trong truong rat
phu hop véi thuc té.

- Khic phuc dudc hoan toan cic han ché
ctia phuong phap do tht cong trude day.

3.2. K&t qua bai thi nghiém truyén dan anh
sang qua cap quang

Sau khi khdi chay chuong trinh bang cach
kich vao biéu tugng phdn mém Data Studio trén
desktop, chon Creat Experiment.

Kich chudt vao céng A ctia giao dién may
tinh chon Light Sensor. Trong ctia s6 Displays,
kich dip vao Digits réi chon Light Intensity
ChA (%max). Bat nguén Diode laser dé anh
sang chiéu qua bé sgi quang, cam bién anh sang
sé thu anh sang sau khi truyén qua sgi quang.
K&t qua dugc hién thi trén man hinh.

C6 thé thay ddi cac loai sgi quang va thay
ddi cac goc dua anh sang vao sgi quang dé xem
két qua anh sang thu dugc.

Két qua cho thdy: Trong pham vi hep cta
thi nghiém chi khdo sat su truyén dan 4nh sang
qua sdi quang, phan trim anh sang truyén qua
s0i cap quang 1a kha 16n (Cé thé t6i 97,1%). Néu
thay déi cac loai b6 soi quang khac nhau thu
dugc két qua tuong dong vé hiéu qua rat cao caa
anh sang truyén qua.
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Hinh 14. Hinh Anh thi nghiém khao sat su truyén dan anh sang trong sg¢i quang

2.

O cac géc chidu anh sang vao soi quang
khéc nhau (bing cach xoay khe truyén qua dudc
gin sin trén ngudn phat anh sang diode laser)
cho thay c6 nhiéu géc chiéu tia sang cho phan
tram anh sang truyén qua riat nhd (nguyén
nhan do géc chiéu tia sang vao sgi quang khéng
thoa méan diéu kién phan xa toan phan).

Suy hao anh sang trong sdi quang phu
thudc nhiéu yéu t8, trong dé c¢6 nguyén nhan do
hap thu, tan xa, do cac géc chiéu anh sang khac
nhau va do chat lugng s¢i quang.. Ngoai ra, su
suy gidm cudng d6 a4nh sang truyén qua soi
quang con vi b6 sgi quang st dung trong thi
nghiém c6 dudng kinh nhd, cuong do 4nh sang
mot phan that thoat d trong khoang khong gian
gitta cac sgi cap quang.

3.3. Mot s6 thi nghiém dung phan mém
DataStudio dé xt ly vé do thi

3.3.1. Xac dinh su phu thuéc dién tré chat
ban dan vao nhiét dé

Chat ban dan tén tai hai loai phan ti tai
dién 1a electron tu do va 16 tréng. Véi ban dan
tinh khi&t mat do electron tu do va 16 tréng luén
bang nhau. Khi ting nhiét do6 chat ban dan thi
cac electron nhan dugc thém nhiéu ning lugng
pha vd lién két dé tré thanh céc electron tu do,
do d6 mat dod electron tu do va 16 trong tiang
nhanh. Khi tidng nhiét d6, cac electron ty do
tham gia vao qua trinh dan dién ting lén nén do
dan dién ciing tang theo va dién tré chat ban
dan gidm di. Su phu thudc cua dién tré vao
nhiét d6 theo hé thic:

R=Ry(1 + at)

- o la hé s6 nhiét dién tré (V6i kim loai
o > 0; v6i chat ban dan a < 0)

- t la nhiét d6 (tinh theo °C).

- Vi a phu thudc vao nhiét d9, nén do thi
R(t) khong phai 1a dudng théng.

Trong bai thi nghiém nay, khao sat su phu
thudc dién trd chat ban din vao nhiét do khi
thay d6i tit 40°C dén 70°C.

Khi tién hanh thi nghiém thu duge bang s6
liéu sy phu thudc dién tré chat ban din vao
nhiét d6 nhu sau:

C6 thé thy, khi tang nhiét do lén thi dién
tré chat ban dan giam xudng. Cac gia tri dién tré
thu dudc (tr 1812Q giam xudng 532Q) thi khi vé
do thi, sinh vién sé& rat khé chia ty 1& xich phu
hop va vé sai d6 thi. Viéc noi suy cac diém tir do
thi cting khong dtdng vi d6 thi sinh vién vé sai.
Diéu nay dan t6i két qua do khong chinh xac.

Dé khic phuc khoé khin nay, dang tinh ning
vé d6 thi trén phan mém DataStudio da giai
quyét nhanh chéng va chinh xac yéu cau ctua bai
thi nghiém. Nbi suy cac diém bat ky tit d6 thi chi

IXY

can chon biéu tugng tim toa d6  c¢6 sdn trén
ctia s6 d6 thi ma phan mém da hién thi.

Tit cac két qua noi suy trén do thi, sinh vién
¢6 thé tinh duge d6 déc trung binh R,o cua db
thi tai bat ky nhiét d6 nao trong pham vi da do
theo cong thic:

AR R(t))-R(t))

Ro=22o ) A

At t2 —tl
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3.3.2. Khao sat vai dic trung cua diode
va transitor

Diode ban dan dugc cdu tao bang cach cho
ban dan loai p tiép xtic véi ban dan loai n. diode
c6 tac dung cho dong dién di qua theo mot chiéu
nhat dinh ti Anot sang Catot (chiéu tii p sang n)
ma khong cho dong dién theo chiéu ngudc lai di
qua. Dya vao tinh chit d6, ngudi ta thuong dung

diode d@é chinh luu dong dién xoay chiéu. Po su
phu thudc ctia cudng do dong dién theo dién ap
dit vao hai dau diode s& c6 duong dic trung
Von- Ampe cua diode. Két qué thu dudc cho thay:
khi dat dién ap ngudc (cuc duong ciia ngudn néi
vao Catot, cuc 4m cta ngudn néi vao Anot) thi
khong c6 dong dién di qua diode; néu nguge lai,
dat dién ap thuan thi dong dién duge di qua diode.

] Table 1

[E Z|-|la [# 3 3| $ Osta -] X| T)-]

i Ecitabie Dads
Dats

5200 1031.00
8500 24300
e ] sa£00
8100 TaR00
5400 £55.00
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7000 53200
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124300
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Hinh 15. S6 liéu su phu thudc dién trd chat ban dan vao nhiét do
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Hinh 17. Pic trung Von- Ampe ly thuyét ctia diode va dac trung tinh cta transitor
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Hinh 18. Két qua dudng dic trung Von-Ampe cuia diode va transitor tit thi nghiém

Transitor c6 cdu tao gém ba 16p ban dan
khac loai tiép xtc xen ké& nhau nhu sau: n-p-n
ho#c p-n-p. Ba 16p ban dan khac loai dudc néi
xen ké thanh ba cuc: Lép gifia goi 1a cuc nén
(cuc goc) ky hiéu 1a B (Base), 16p ban dan B rat
mong va cé nong do tap chat thap. Hai 16p ban
dan bén ngoai dudc néi ra thanh hai cuc 1a cuc
phat va cuc thu: cuc phat (Emitter) viét tit 1a E
(c6 lugng tap chat 16n nhat); cuc thu (Collector)
viet tit 1a C (c6 lugng tap chét trung binh).
Bang cach do dong colectd Ic phu thudc vao dién
ap gitia colectd va emitd Vg ta khdo sat dudc
dac trung tinh cta transitor.

Vé ly thuyét, dic trung Von-Ampe cua
diode va d#c trung tinh cta transitor c6 dang
nhu hinh 17.

Khi xt 1y két qua do va dung phan mém dé
vé d6 thi thu dugc két qua phu hgp véi 1y thuyét
da dua ra (Hinh 18).

4. KET LUAN

Nhém nghién cttu di cai tién thanh cong va
hién dai héa mot s6 bai thi nghiém két néi véi
may tinh théng qua phan mém DataStudio. Cac
bai thi nghiém c6 st dung d5 thi sinh vién
khong con gip khé khan khi vé @6 thi trén gidy
vi phan mém da xu ly va vé do thi mot cach

chinh xéac, dé dang noi suy cac diém bat ky tix do
thi do d6 tang tinh truc quan cho thi nghiém.

Sau khi nang cap, stia chiia, cac bai thi
nghiém hoat dong 6n dinh, st dung rit hiéu qua
cho sinh vién thyc hanh tai cac phong thi nghiém
thudc Bo mén Vat ly, déng thoi két qua thu dude
c6 dd chinh xac cao, mé ta dung cac hién tugng
vat Iy va cac kién thtic ly thuyét. Nhiing thi
nghiém nay kich thich su tim toi sang tao cla
giang vién khi tham gia huéng dan thuc hanh
cho sinh vién, déng thdi tao nhiéu cam hing cho
sinh vién khi tiép can bai thi nghiém hién dai,
g6p phan nang cao chat lugng dao tao.

Hién tai, cAm bién cta cic thi nghiém dang
st dung déu 12 cam bién két noi véi giao dién va
may tinh qua day tin hiéu va cin thém thao tac
ciia ngudi do dé tién hanh thi nghiém. Nhung
gan day, cong ty PASCO da san xuit cac cam
bién khong day (Wireless) dudc tich hgp sén cac
phép do va hoan toan c6 thé diéu khién tu dong
thi nghiém bang su hé tr¢ cua ngén ngii lap
trinh Python. Thu vién PASCO Python cho
phép nguoi dung ké&t néi véi cac cam bién
PASCO Wireless bang Python. P& lam dugc

diéu nay 1a mot thach thic 16n ma nhém nghién
ctiu muén huéng t6i trong nhiing nghién ctu

siu hon.
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