
cuec rHr KHoA Hgc ICf THUAT cAp rnlxn rno
DAIIH cHo Hqc sINH TRUNG ngc NAna laQC 202s - 2026

rtN u{Ax:
rINc D1ING c6xc NGHE,IN 3D TRoNc sAxc r4o sAtv

pnAu xnor Ncrupr ngc sINH TRuNG Hec co so

LINH vtI. c u1f rril: xi ruuAr co KHi

Lo4i dg 6n: Dq 6n ki thu$t

Vf TRI:.....

Hii Phdng, ngiy 05 thing lI ndm2O25

I

so crao nuc vA oAo rao Har psoxc

urA or/AN:.....



MUC LUC

TT NOI DI]NG TRANG

1 Mgc lpc 2

l. V6n dA nghiOn criu J

J 2.Thi€tkti vd phu<rng p1i6p J

4 3. Thgc hi6n: Ch6 tgo vd ki6m tra 5

5 4. Tdi lieu tham kh6o l2

6 5. PhU hlc b5o c6o 13

2

2



1. Vin ttt nghiGn crim
COng nghO in :O ngay cang ph6 bii5n, tl6ng vai trd quan tgng trong san xuit,

sing tao vii trong gi6o dgc. C6ng nghQ nay c6 thii glip hsc sinh t4rc quan h6a ki6n

thric truu tugng, rdn luyQn k! n6ng STEM vd hinh thanh tu duy khoi nghi€p.

Tuy nhi6n, thlrc t6 cho th6y vigc hgc sinh THCS ilugc tii5p c{n vir sir dgng

c6ng nghQ in 3D trong hsc tap vd dli s6ng 4,5 ti6n y tuorg thanh san phAm thyc

t6 cdn han ch6. Vl:
+ Chua c6 nhibu m6 hinh hsc fip in 3D girip hpc sinh dA hinh dung kii5n

thfc, d{c biQt trong m6n Toiin;
+ it srln ph6m hgc sinh tg thiSt k6 c6 kh6 ndng img dsng thgc ti6n ho4c

gin voi v6n dA an toan dcri siSng. Thi6u md hinh tich hqp cdng nghQ - hsc tAp -
khdi nghiQp danh ri6ng cho hia tu6i THCS.

--- Tir d6 n6y sinh v6n <IA cAn nghi€n cr?u:

Ldm thi5 nio <15 l?ng dung c6ng nghQ in 3D trong thiiit kii, ch6 t4o s6n

phAm c6 tinh thuc ti6n, phpc vu hsc tap vd ddi si5ng, vira hi6u s6u ki5n thric, vua

phdt tririn ning lyc s6ng t4o ve tinh thAn khdi nghiQp & hgc sinh THCS?

2. Thi6t k5 vi phuong ph6p

2.1. Kh6o stit thrgc tf
- Chung em kh6o s6t thuc tr5 m6J sti qrrdn dn vd hQ gia dinh sri {rng b6p gas

tr6n dia ban xd Quyiit Th5ng vd xd Tdn Minh, nhAn thAV phan l6n chua tlu<r. c trang

bi dev dri h9 th6ng phdng ch6y chta ch6y hoac thii5t bi canh b6o rd ri khi ga.

Ifinh l.: Ifinh.dnh hQ ddn ditng
bdp gas kh6ng an todn

Hinh 2: Vq rd ri khl gas cin I qudn bdn
di dn nhanh vdo I 6h ngay 4/ 1 0 tqi sdn

vQn dQng TiAn Ldng, xd TiAn Ldng

- Ngodi ra, chtng em kh6o sdt cdc lop day - hgc m6n |o,t 6 trudng
THCS Tg Cudng vSri cdn kh6 khan, thiiSu m6 hinh tryc, qiran h6 trg hpc sinh
quan s6t vd hiriu bdi sAu hon, khi6n I s6 em u6 o6i, n6,n hgc.
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Ifinh 4: Tiit hoc khd khan,

thiiiu himg thil cho h7c sinh
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Ifinh 3: Tidt hqc vi tam gidc - Todn 7.

Lnp h7c li thtry& qw hinh vd, thidu m6

hinh truc quan khiiin HS kh6 tudng ttqng,
ndn vd chdn hoc.

2. 2.. i' tufuttg, thiiit kii.
a. Y tu&ng
- Qua tim hi,5u thgc t6, qua quri trinh hgc t{p ctra b6n th6n vri phi6u kh6o

sdLt, ph6ng v6n hon 50 gi6o vi6n - hgc sinh trubng THCS TU Cudng v€ nhu cdu,

mric dQ quan tAm, khi ning img dgng c6ng nghQ 3D trong hSc tap vd ddi s6ng.

- Tt d6 nh6m nghiEn criu xiic dinh 2 i tu&ng c6 tinh kha thi cao:

+ Chi5 tao thiiit bi cinh b6o rd ri khi gas troilg qhd b€p, st dpng cim bi6n

MQ-2, cdi b6o vh v6 in 3D bio vQ linh kiQn: g6p phdn ph6t hipn sorn nguy co

chriy n6; b6o vQ tinh mang, tdi s6ry nang cao ;i thuc, k! ning an toirn d h0 dan'

+ Thi6t k6 m6 hinh 3D the hien di€m d6ng quy cta c6c dudng d[c biQt

trong tam giric: h5 trg HS hqc T.odn 7 tr.uc quan hon; duo. c chgm vd di6u chinh

mO hinh, til d6 hi6u sdu brlLn cfr6t trlnl hqc vd ghi nh6 l6u vd himg thf hon v6i
m6n To6n.

b. Thi5t k6

Quy trinh thii5t ki5 mO hin}/nguy€n miu:
- Giai doan 0: Ph6n tich vir lga chqn gi6i ph6p k! thu$t pht hq'p vdi trinh

dO THCS (vat liQu in, phAn mAm, crimbi6n, kich thu6c md hinh.. ')
Sau khi so s5nh c6c giii ph6p v6 tinh kha thi, chi phi, dO phric tqp vA mirc

dQ pht hqp voi hgc sinh fftCS, nfrOm h;a chgn in bing m6y FDM 3D printer vi:
+ In duo. c da mdu tU tlQng gitp m6 hin! tryc quan horr-

+ Tuong thich v$t ligu PLA, an toen, dO tao hinh, gi6 16'

+ D6 chinh x6c cao, tdc tI$ in nhanh, h5 trg tree support, purge block
gi6m hao phi nh1ta.

- Giai tloan l: LEn,1i tuong, vE, ph6c hpa m.6 hinh 3D tr€n giAy;

- ciui ao+ri 2: Thii5i t6 Uan ve io uing phin m6m Tinkercad; xu6t ra dinh

dang .3MF vd cit lop bdng Anycubic Slicer Next.
- Giai doan 3: fhi6t l4p thdng s6 in, ch6 tlQ in dcrn mdu, tla miru try m6

hinh thri nghiQm 3D. vir in thir nghiQm
+ Nhi0t dQ d6uphun: 200-210"C (PLA) + Nhi€t tlQ ban in: 60'C
+ Tdc d0 in: 4G-60 mm/s + L6Ptao: 0.2 mm
+ Ti le infilrl:20Yo



toan, than thi€n voi mdi
- Dung c9 hfu xri
- rhi6t bi kh6o s6t: tinh, gi6v.

trudng;
ly gi6y nh6m, keo, lune cu cit, Ointr vit nh6 (an toan).

I
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Hinh 5: Phin mim tht* kii
Tinkercad

-

5

Next

- Giai doan 4: Ki€m tra, <Ii6u chinh thii5t kil vd ti5i uu h6a cdc th6ng si5 d6

dat ch6t luong cao ntr6t lgiam,warping, bleed, sai lQch kich thu6c) hoan thi$n
mdu di5 d6p rmg c6c ti€u chi: th6m m! i chintr xric - d6 sri dgng - chi phi th6p.

2.3. Phrong phtip
a. Phmrng pnep mao s6t thyc t6: Kh6o s6t mQt tO irQ aan, qurln dn tpi

xd Quytit Thang ve T6n Minh, ghi nhan tinh tr4ng an.toln b6p gas; khio s6t lorp

hgc Torin 7 vE mtc ttQ htmg thf, kh6 khdn khi hgc phdn hinh hqc. .
b. Phutrng phip nghiGn ctfru tiri liQu: Tim hi€u ki6n thuc v€ c6ng nghQ in

3D, cdm biifn diQn tu, nguy6n ly hoat dQng cua ttrltit Ui canh b6o khi ga vd c6c

khrii niQm hinh hqc li€n quan d6n tam gi6c trong chucrng trinh To6n 7.

. c. Phuang ph6p thgc nghiQm, fHilt kii m6 hinh san phAm t6ng phAn

m6m CAD (Tinkercad...), in tht bdng m6y in FDM 3D, l6p nip vd ki€m tra ho4t
dQng cira thiiit bi, ilinh giri tinh kha thi vi <I0 chinh xric.

d. Phrcrng ph6p thu thip, th5ng k6, phfln tich: Kh6o s6t gi6o vi6n, ho.c

sinh th6ng q"u [irO"g "6", 
phi6u Hrao sat. Tdng hqp, th5ng kO vd ph6n tich ktlt

qu6 thu th4p dugc dC chgn ra2 y tu}ng c6 th€ ph6t tri6n.
e. Phuong phip kh:io sit - tl6nh. gi6 (Pre/Post): HS tr6i nghipm m6

hinh, kh6o srit thang do Likert 5 mirc dQ dC d6nh giri sy thay d6i v6 himg thf vd
hi6u bdi.

e. Phuong ph6p quan s6t vir so sdnh: Quan s6t hiQu qu6 hgc t{p khi hqc
sinh sir dgng md hinh 3D trong m6n Torin; so srinh vdi phuong phrip hgc truyEn
th6ng d6 rut ra uu di€m.

f. Phuong ph:lp thio lu$n - hgp trlc nh6m: Ctng trao d6i, chia nhiQm

vu (thi6t k6, lAp trinh, in 6n, thir nghiQm), danh gi6, hodfr thiQn san ph6m.

3. Thr;c hiQn: Ch5 tpo vi ki6m tra
3.1 . !6nq tdc chuiln b! vd lqra chgn vQt liQu vd thiAt b!
- PhAn mOm thi6t k6: Tinkercad (bdt ttAu), FreeCAD (ndng cao).
- Slicer: Anycubic Slicer Next vd Cura/PrusaSlicer (h6 trg purge block,

tree support, di6u chinh purge volume).
- M6y in: FDM 3D printer.
- Vat liQu: Chgn PLA lim v{t liQu chinh; PLA dC in; da dTng miru s5c; an

a
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Itinh 6: Phin mim Anycubic Slicer
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Ifinh 7: Vdt li€u PLA

3.2: LAn fi tutng, vE, phtic hga mO hinh 3D trhn giiiy

Ifinh 8: Mdy in: FDM 3D printer

/

Hinh 9: lU tniiit ti bdo rd ri khi
gas

Hinh l0: Md hinh bi€u didn diAm
,: ,

ddng quy cia cdc thrmg dQc biit trong tam

gmc

3.3: Thiiit *ii Oan vE 3D bdng phdn mim Tinkercad; xudt ra ttlnh dqng

.3MF vd ciit tfu bing Anycubic Slicer Next, thiirt t\p ctic th6ng sii in.
- Link chta file thi6t k6:
httos ://drive. soosle.com/fl1e/d /leEF 50CwE 65T IrIwTPK9MESO-

2S TlWview?usp:sharing

t

\.,

xr.nE.n.ty!4ri6

(

-t

t-

.l

E,

l

Tffii
3

6



tl

Hec sinh dang thi€t kA ban vd 3D

3.4: Thih lQp cnd tQ in vi in thft nghiQm
* C6u t4o cia miy in F.DM 3D printer

Ilinh 1 3 : Trqc chuy€n tlQng XY

Ifinh l5: Bdn in

Ilinh l4: Truc Z

Ifinh 16: ltfiiy diln

tr

\
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Ifinh 17: Ddu ndng vd vi tri ldp dqt Ifinh l8: Cdm bi€nnhi€t

B

F I"t6 "*

I

na



Hinh 19: Quqt ldm mdt Ilinh 20: Mdn hinh hien thi
* Nguydn Ii ho4t tlQng cfa mdy in

* Ddnh giti chiit lugng in

=> lfp cfc th6ng tn:
- NhiQt d0 itiu phun: 200-210"C PLA chdy 6n dinh, dO b6m dinh c6c l6p

t6q kh6ng ch6y nhga,, ri sgi qu6 mirc, c6n bang chAt luqng <lun, han chti 16n mdu.

- Nhiet d0 ban in: dat 60"C gifp tnng cudng tIQ b6m {inh cria l6p dAu ti6n
, .:'

viro bdrn in, giirm thi6u cong v6nh. \

- T6c dO in: 4G{0 mm/s, c6n beng ch5t lugng in vd thoi gian hoan *ranh. Ti5c

dq cu thai duo. c diEu chinh cho timgphdn ctraban ln O,itrli tnr troach6thryng:
+ T6c tlO in th6ng thudng (Normal Printing Speed): 40-60 mm/s.

8

Kh6i hi0n thi

rntii ch6p tanhM6y tinh Khiii xu li trung

ram

Cam bi6n Xtrtii nguOn

Thli gian
ln

T5c tIQ

in pht hqp
(mm/s)

Chdt
luqng

ChiAu
cao l6p (mm)

Cao Ldu0.1 30-s0

Trung
binh

Viia0.2 60-80

80-100+ Thdp Nhanh0.3

l
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+ T6c <I0 lop <lAu ti€n (First Layer Speed): Thulng tlat chflm hon dring k6

(20-30mm/s) dC tam b6o d0 b6m dinh t6i uu vir dp nhUa chic chdn vio birn in.
+ T6c d0 tudng bao ngoii (Outer Wall Speed): Thudng ch$m hon t5c

dQ chung d6 dem bio b6 m4t min vd chi tii5t sf,c ndt (vi dg:30 mm/s).
+ T6c d0 duong di (Travel Speed): E{t cao 100-200 mm/s khi tlAu dun

kh6ng in d€ giem t6ng thcri gian in vd hqn chii ri sqi khi di chuy6n gita c6c vi tri.
- L6p cao: 0.2 mm
- Tf lQ tti6n diy (infrll):20%
- Tree support ti6p xuc tOi ttri6u voi m6 hintu grrip b€ mat ti5p xuc mln hon.

T

3.5. Ki6m ta, ttiiu chinh thii* k6, tdi ru hda cdc thbng s6, hodn thiQn mfru

dA dttp ftng cdc tiAu ch[: thim nfi - chinh ruic - dE stc dErng - chi phi thdp.
* So sinh chit luqng trufc vlr sau t5i uu
Dga tr6n cdc mpc ti6u nghiCn ctru <16 itA ra, d{c biQt ld cAn bing gita ch6t

lucrng bE mat, d0 chffi xric kich thu6c, tinh 0n dinh mdu vd thoi gian in, qu6

trinh so s6Lnh sE tQp trung vdo c6c ti€u chi sau:

a. ChAt luqng bC met vd d0 min (Surface qualiry & Smoothness):

- Tru6c tili uu: X*5t hiQn c5c tdi nhu:
+ Cric s-o. i nhga m6ng xu5t hiQn gita c6c ctri ti6t in do h6i sqi kh6ng dir.

+ C6c di6m l6i trcn bA mat do qu6 trinh dun nhua khdng ki6m so6t t6t.
+ C6c lcrp in xiip ch6ng nhau, lim gi6m thAm m!, do chi6u cao lop in lcrn.

+ Cric dudng in kh6ng <IAy <Iir do lugng nhga dtn ra kh6ng dri.

- Sau t6i uu: BC m4t min hon, giim d6ng k6 keo sqi, di5m, vi vdn 16p in
nhd viQc tinh chinh trdi sqi, t6c d9 in, nhiQt dO dAu dirn,c6c thdng si5 ddng chiy.

b. D0 chinh xiic kich thu6c (Dimensional Accuracy):
, i,

- Truoc tdi uu: g6p cdc sai lQch nhu:
+ PhAn d6y b6n in bi cong l6n vd bong kh6i bdn in do ldm m6t kh6ng d6u.

+ Lop dau ti6n c.ua brin in be r4 to hcrr 16p tr6n do 6p qut ch4t vdo ban in.

- Sau tdi uu: Sai 10ch kich thu6c < +0.1 mm. DiAu nt y Aat duo. c th6ng qua

viQc tiii uu nhiQt d0 bin in, chi6n lu-o. c in l6p ddu ti6n.
c. Tinh nh6t qurin mdu sic vi h4n ch6 6n mdu.

9
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Hinh dnh md hinh bi congvAnh

MO hinh sau khi hodn thiAn:
MOt s6 khu vtgc cfia l6p in ddu tidn bi thiAu

* Siin phdm 1: Thi& b! cdnh bdo rit r{ khi gas

- Tru6c t5i uu: XdLy ra:
+ Mdu gfl s6t trong tl6u tlun hda l5n voi mdu m<ri, purge volume kh6ng dt.
+ Miu sic tr6n ctng mQt b0 mat hoac gita c6c bin in kh6ng nhSt qu6n, do

chSt luqng filament ho4c <Ii6u chinh nhiet dQ khdng 6n dinh.
- Sau t5i uu: T5i uu h6a purge volume, ki6m so6t nhiQt dO <liu dun.

Nghi6n criu cho th6y, v6i Anycubic Kobra Sl Combo, pwge2-4 mm3 l?r ngudng
khuy5n nehi khi chuy6n sgi s6ng sang t6i dC giam l6n miu.

d. Thoi gian hoan thdnh (Completion Time):
- Tru6c tiii uu: V6i thi6t lQp m{c dinh, thdi gian in ddi hon cAn thi6t, do:
+ Purge Volume quri lon: LEng phi thoi gian cho viQc xa nhlra kh6ng ca, tfti6t.

- Sau t6i tru; Gi6m dingk} thoi gian in ti5ng th6. Rtt ngin ZO-ISU" tt U
gian khi in 3 miu, vd vipc tiii uu c6c th6ng s6 girip kirSm so6t 16ng phi purge chi

chi€m 3-5Yo v6t liQu in. Tt5i uu h6a ttic <IQ duong di (Travel Speed) cflng g6p

ph6n gi6m thoi gian kh6ng in cua diu dun.
:> M6 hinh ti5i uu girip ning cao tlang kC ch6t lugng s6n phAm in tr6n

m6y FDM 3D printer. Cu thi5, c6c b6n in sau t6i uu h6a se thii hiQn:

+ D6 chinh x6c kich thudc vuqt trQi.
+ B€ mqt in min mdng, it l5i hon.
+ Mdu sic chuAn x6c vd nhAt qurin hon, gi6m thi€u hiQn tugng l6n mdu.

+ Thdi gian in rut ngin hqp ly md kh6ng inh hu&ng ti6u cyc ch6t lugng.
, _" .^,i.+ Ti'le l6i <luoc gi6m thi6u, din d€n ti6t kiQm v4t li€u vd thoi gian.
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* Sdn phdm 2: MO hinh thA hiCn giao cti6m cfia cdc tfirdng ilfrc
biCt trong tam gidc

fr
3.6. Tdng kAvd hwmg phtit fi6n

a. TOng kdt
Sau qu6 trinh nghi€n cuu vri thpc hi€n dC tai "tlng dgng c6ng nghQ in 3D

.,1
trong s6ng t4o sirn phdm khdi nghiQp hgc sinh trung hgc co so', nh6m dE thu

duqc nhi6u ki5t qu6. DE tdi kh6ng ph6i ld lin ddu ti6n duo. c tim hiiSu vd nghidn

cuu tai Viqt Nam nhrmg cfing c6 duo. c nhfrng ki5t qun *r6t dinh:

- DE tim hi6u du-o.c mQt img dgng c6ng nghQ m6i lit c6 ich trong hgc t{p
L,^

va cuQc song nlen nay.

- Hgc sinh v6n dgng ki6n thric li6n m6n d6 gi6i quy6t hai v5n dC thuc ti6n:
+ Ch6 tao thi6t bi c6nh b6o rd ri khi gas trong nhd b6p, su dqng cim biiln

MQ-2, cdi brio vd vo in 3D b6o vQ linh kign: g6p phdn phdt hiQn sorn nguy co
;.."

chdy n6; bio v9 tinh mang, tei s6n; n6ng cao f thric, k! ndng an toin o h0 dan.

+ Thi6t k6 m6 hinh 3D th0 hien di€m tldng quy cta crlc duong tl{c biQt trong

tam giric: h6 trq HS hgc To6n 7 tnrc quan hon; duo. c cham vi di6u chinh m6 hinh, hr
116 hi,5u sdu birn ch6t hinh hpc vd ghi nh6 ldu vd htmg tht hon vsi m6n ToAn.

- NgoAi ra nh6m cfing in dugc th6m mQt s6 san ptrdm Urac phgc v1r hqc tep
Ivdc6 ich cho cuQc s6ng,img dpng khri caotrongthdidqic6ngnghQm6i.

Qua qu6 trinh thii5t ktl - in 3D - thri nghigm - d6nh gi6, nh6m di ldm cht
quy trinh ttri6t t6 s6n ph6m bing cOng nghQ in FDM, n6ng cao k! ning hqp tric

1l
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nh6m, tu duy s6ng t4o vd ning lgc gi6i quylit v6n AC tlUc ti5.

C6c san ptAm t o- thiQn d4t ti€u chi an todrr, chi phi th6p, c6 kh6 n6ng

img dgng vd nhdn rQng trong hgc dulng.
b. Hudngphdt triAn

Trong thoi gian toi, nh6m dg dlnh:

- Na;g 
"6p-Al6t 

bi cinh b6o rd ri khi gas bEng c6ch tich hqp m4ch di6u

khi6n Arduino ho{c ESP32, cho ph6p gui c6nh b6o qua diQn tho4i (IoT)'

- C6i ti6n m6 hinh Torln hqc 3D, m& rQng sang c6c chir AA 11rac nhu hinh

ch6p, hinh 16.rg tru, g6c gita hai m4t ph6n grup hqc sinh hinh dung duo. c kh6ng

gian ba chiAu rd n6t hcrn. Ngodi ra ctng co th,5 6p dlmg cho cac m6n hgc khric'

Ph6i hqp ctng girio vi6n c6c m6n STEM ai5 tri6n khai san phim vdo ho4t

dQne tr6i nghipm s6ng tao, ciu l4c bQ khoa hqc cira nhd trudng.

- Ttmg bu6c x6y d1mg tu hqc cU 3D phuc vu d4y hqc Torln - Khoa hqc -
C6ng ngh€, g6p phan aOi mOi phuong ph6p giang d4y theo hu6ng "hpc quathgc

hdnh, s6ng tgo vir img firng".
c. K6t lufln:
Qua nghiEn criu vir tri6n khai, du ,in ki vqng gilip hqc sinh THCS kh6ng

chi titip c6n ia fu- cht c6ng nChe in 3D, mi cdn bitlt v?n 4mg s6ng t7o d6 t4o

ra c6c s6n phAm c6 gi6 tri thuc ti5n, tu d6 hinh thdnh ndng lgc khdi nghiQp, tu

duy thii5t kis va tinh than aOi moi s6ng t4o.

DA tai "LI1g dung c6ng ngh6 in 3D trong oirg tao san phim khoi nghipp

hgc sinh trung hgc co so" hu6ng di5n viQc girip hqc sinh tii5p cfln cdng ngh€ hiQn

d4i, ph6t triiSn ning lUc STEM vi tu duy sring t4o th6ng qua hai s6n ph6m cg

the: m6 hinh giao AiCm cac dulng d4c biQt trong tam gi6c vd thir5t bi cffi b6o rd

ri khi ga trong phdng bisp.

OC tai knOng chi g6p pnan aOi m6i phuong ph6p hqc tQp theo huong trii
nghi-6m, truc quan vir s6ng tgo, md con girip hqc sinh hinh thanh tinh than khoi

"*fr* vd ndng lyc gini q"y,5t 
",i" 

tI6 thpc Grguy tu bac THCS- fft Crl.ngtri6n
criu hria hgn mang lei m6 hinh hqc tfp vi san phAm img dung an todn, thi€t thgc,

c6 th+i nhdn rQng trong hopt dQng STEM cua nhd trudrng.

4. Tni HQu tham khio
[]. Anycubic Kobra Sl combo UserManual

[2]. 3Dthinking.com

irt ,l"t aung i" 3D trong h€ thr5ng GD - 3D Services ViQt Nam (2022)'

[a]. COng nChe in 3D vd ttinh hucmg lQ trinh ph6t tri6n tai Viet Nam -
IGIP \TN QO22).

[5]. Tric gi6: .Cabrera-Frias' The Use of 3D Prinling and ICT in the

Designing of Didactic Strategies to Foster Creative Thinking \2025)'

l6).Tdc gib: A. Shaqour. The Use of 3D Printing Technologies in

Education:A Bibliometrics Review .of the literature between 2004 and

2023(202s)
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5. Phg lgc b6o c6o
Phg lgc 1. K6 ho4ch tri6n khai dr;6n

Phg lgc 2. Phleu khio sit

Th6ng Hogt ilQng chfnh
t Chuen bi, dio tqo k! ndng thi6t ki5 3D & antodn m6y in
2 Kh6o s6t f tu&ng, chgn sin phdm, lQp y6u cAu k! thuQt

J fhi6t ki5 phi6n ban 0.1, review
4 In tht vdng l, hSu xr? lf, sta l5i
5 In thri vdng 2, ki€m tht chric ning
6 Ldy phin h6i ngucri dtng, phdn tich dir liQu

7 Cii tiiin final prototype, ki6m tra QC
8 Thu th4p dt ligu pre/post, ph6n tfch th6ng k6

Vi6t b6o crio, chuAn bl poster & video
10 T6ng k6t, nQp h6 so, tQp duqt thuylit trinh (du phdng)

DPPdIf zclXRMaotiPmxOCZtsoeilviewform?us p:publish-editor
Phg lgc 3. Hinh inh minh hga qui trinh thgc hi$n
a. Ilinh dnh hoc sinh s* rh4ng phin *i^ thiA kd 3D

b. Qui trinh in th* nghi(m sdn phim

13

* Link phiiiu kh?ro s6t (pre/post):
https ://docs. goo gle. com/forms/d/e/ I FAIpQLScW5 TUGhsSFIYD4WiVIDW-
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c.Cdc phidn bdn sdn phdm (trudc vd sau chinh s[ta)

--- d. Ifinh dnh thuy€t trinh, ffien hm hodc cuQc thi khoi nghiep (neu cd)
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Phg lgc 4. M6 tA sin phAm kh0i nghiQp ti6u bi6u
- 01 sa4 ph6m 1&0i nghiQp m6u in 3D hoan chinh (m6 hinh vat 1i).
- B6o crio khoa hsc (thuy6t minh), nhat ki ttti5t t6, nhet kf in 3D.
- BQ huong dSn "quy trinh 5 budc In3D-Khoi nghiQp cho THCS" (tdi li9u

giSLo vi6n + hoc sinh).
- Dt liQu khio s6t (pre/post), phdn tfch th6ng k6.

- Poster vd video demo (2-3 phft) phgc 4r tnmg bdy thi.
Phg lgc 5. Bin thiiit t5 so var th6ng sii ki thuit
- Antr ctrpp mirn hinh md hinh thi6t kil (Tinkercad/Fusion360)

- File .STL ho4c link Google Drive chria frle thi6t k6:

Link:
https://drive.soo le.com/file/d/1eEF 50CwE 65T 1rIwTPK9ME8O-
2Ss7l\4/view?usp:sharing

- Th6ng rti in: ttic dq in, nhiet dQ dlu phun, l<rp ddy, v$t liQu, thdi gian in.

Phg lgc 6. Phi5u dinh gi6 sin ph6m
- Chric ndng: san phdm thgc hiQn dugc chric nlng chinh (0 - 5 <Ii6m).

- Oq bAr/On <Iinh: vuqt qua brii test roilkh5i lugng nhe (0 - 5 diem).

- ThAm m! & hoan thiQn: b6 mdt, mdu s6c, sot (0 - 5 di6m).

- Chi phi san xufi/kha ning nh6n rQng: < 50.000 VND/chiiic cho
prototype(0-5diem).

- Tinh thdn thi€n m6i trudng: dung PLA/trii ctr6 1O - 2 dii:m).

- DQ s6ng tAo & kha ning thuong m4i ho6: dtur}:, gi6 boi nh6m nhd

trudng/ gifuovi6n (0 - 5 di6m).
T6ng thang dii dai 27 - 30 tti6m; d[t ngudng t6i thi6u dt ti6u chudn demo

ld> 18/30.
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