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I. THONG TIN VE SANG KIEN VA TAC GIA SANG KIEN

1. Tén sang kién dé nghi cong nhan: Ung dung cong nghé thue té ting cwong AR

trong doi méi phwong phap hoc tip trén may phay van ning

2. Linh vuc sang kién: Dao tao co khi ché tao; Giang day thyc hanh May cong cu.
3. Thoi gian ap dung/ap dung thir SANG Ki€N: .....c.veveeeeeeeeeeeeeeeeee e,

4. Tac gia (dong tac gia) sang kién gdm:

Chire vu, Phong - A .
TT Ho tén Nam sinh |ban, Pon vi cong ,Tl le' N(,n, dung d? lllg
: thc : dong gop| gop cu thé
01 [Nguyén Khic Huy 1990 Giang vién
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Thong tin lién lac cua tac gia sang kién (hodc dai dién nhom tac gia sang kién):
- Bién thoai lién hé: 0372 96 36 26

- Email: nguyenkhachuy@]ttc.edu.vn

5. Nhitng ngudi tham gia ap dung/ap dung thtr sang kién 1an dau (néu co):

Phong ban, Don vi
cong tac

Noi dung cong viéc ho

TT Ho tén
* tro

Chirc vu
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! Chi khai muc nay khi tic gia tham gia thyc hién sang kién vuot qua s6 lugng theo quy dinh
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6. Tai liéu (ching ctr) kém theo:

Lig¢t ke tai liéu minh chimg vé: Giai phap da duoc ap dung/ap dung thir; Hidu qua
cua viéc ap dung (Ghi ro so cong van, hop dong, van ban trién khai/phoi hop, bdo cdo...)

-Hinh dnh: oo
= BA0 CAO: .,
-VaNn baN XAC NNAN: ...
-CACtAl HEU KNAC: oo
I1. MO TA SANG KIEN
1. Thuc trang trudce khi thuc hién sang kién:

Hién nay, gido duc nghé nghiép dang timg budc chuyén doi theo hudng hién dai
hoa, tng dung cong nghé sé nham nang cao chit lugng dao tao va dap tmg yéu ciu cua
cudc cach mang coéng nghiép 4.0. Trong linh vuc co khi ché tao, dic biét 1a dao tao van
hanh méy cong cu, viéc d6i moi phuong phap giang day thuc hanh 13 yéu cau cap thiét
nham nang cao k¥ niang nghé va nang luc thuc té cho sinh vién.

Péi voi hoc phan thyc hanh trén may phay van ning, sinh vién thudng giap nhiéu
kho khan nhu: Khé hinh dung ciu tao tong thé cia may; Khong quan sat duoc cac chuyén
dong bén trong; Kho nhé quy trinh van hanh va thao tac; TAm 1y e ngai khi tiép xuc thiét
bi that; D& xay ra sai sot gdy mat an toan lao dong.

Phuong phép giang day truyén thong chu yéu str dung: Hinh anh 2D; Thuyét trinh
Iy thuyét; Minh hoa truc tiép trén may that. Cac phuwong phap nay chua tao duogc tinh

truc quan cao va chua phat huy tinh chu dong ctiia ngudi hoc.
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Béi vay, viéc uu tién dau tu, nghién ctru, itng dung, ap dung cong nghé méi, dot
pha phat trién cac giai phap vé cong nghé gido duc khong chi 13 xu hudng ma con 13 nhu
cau tat yéu dé nang cao chét luong gido duc va dao tao; chat luong day va hoc; nang cao
hiéu qua viéc tmg dung cac phuong phap nghién ctru khoa hoc méi nham tao ra nhiéu co
héi hoc tdp hon cho hoc sinh, sinh vién, nha gido, dap tng yéu cau doi méi hé théng gido
duc, dao tao trong thoi dai $6.

Bén canh cac cong nghé kha phd bién dang tng dung trong gido duc nhu truc
tuyén (E-learning), tri tué nhan tao (AI), STEM, bang tuong tic thong minh (Interactive
Whiteboards) va thuc té o (Virtual Reality-VR),...cong nghé thuc té ting cudng
(Augmented reality-AR) duoc cho 1a mdt xu hudng cong nghé mdi, cong nghé cao duoc
phat trién trén nén tang cong nghé thyc té a0 (VR). Cong nghé thuc té ting cuong khong
doi hoi nguoi ding phai "nhap vai/dong vai" hoan toan vao thé gidi k¥ thuat sé nhu thuc
té a0 (VR), ma cong nghé nay cho phép ngudi ding tuong tac truc tiép véi thé gidi vat
Iy xung quanh dé tao ra nhitng mé phong hoat canh, hoat déng trong méi trudng 0.

Trong bdi canh chuyén dbi sd va cudc cach mang cong nghiép 4.0, viéc tng dung
cong nghé thuc té ting cudng (AR — Augmented Reality) vao giang day 1a giai phap phu
hop nham nang cao hiéu qua dao tao. Viéc nghién ctru vé img dung cong nghé thuc té
ting cuong (AR) trong gido duc, dao tao théng qua ddi méi phuwong phap hoc tip cua
hoc sinh, sinh vién, dd1 ngii nha gido, cdn bo quan 1y gido duc cac cép hoc theo chiing t61
can duoc nhin nhan 13 giai phap trong tdm, dot pha va can duoc quan tdm, phat trién.
Trong pham vi bai viét dudi day, nhom tac gia dua ra mot sd van dé vé ung dung cong
nghé thuc té tang cuong (AR) trong linh vuc gido duc, dao tao, tur do dé xuit mot sb
khuyén nghi tng dung cong nghé thyc té ting cuong (AR) vao d6i méi phuwong phap
gido duc, ddo tao ndi chung va d6i méi phuong phap day va hoc, phat trién k¥ ning hoc
tap, hoc tap sudt doi cua nguoi hoc, nguoi day.

Tt thue té d6, t6i thuc hién sang kién: “Ung dung cong nghé thue té ting cwong

(AR) trong ddi méi phwong phap hoc tip trén may phay van ning” dé nghién ctu,
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g6p phan nang cao chat lugng giang day cho sinh vién ciia Khoa Co khi Truong cao dang
Ly Tu Trong Thanh phé H6 Chi Minh.

2. N1 dung thyuc hi¢n sang kién:

2.1. Coso ly ludn

2.1.1. Khdi niém céng nghé thue té ting cuong (AR)

Thue té ting cudng (AR) 1a cong nghé tich hop hinh anh 4o, mé hinh 3D va di
lidu s6 vao méi truong thyc nham tao ra trai nghiém twong tac truc quan cho ngudi sir
dung. H¢ théng AR sur dung cac cam bién khac nhau nhu may anh, gia tdc ké va dinh vi
(GPS) dé phat hién vi tri va chuyén dong cua ngudi dung va sau d6 chén thém dd hoa
duogc tao bo1 may tinh, am thanh 1én thé gid1 thuc (Akgayir & Akgayir, 2016).

Cong nghé thyc té a0 (VR) 1a mot md phong duogc tao ra boi may tinh cia mot moi
truong ba chiéu co thé duoc tuong tac thong qua phan ctng chuyén dung, nhu mii deo
dau thuc té 4o hodc bd 40 cam giac. Bang cach dua nguoi ding vao mot thé gidi s6 mo
phong moi trudng vat 1y, VR co thé cung cdp cho ngudi st dung mot trai nghiém rat chan
thue va su sdc trong cac linh vuc truyén thong, giai tri, gido duc va dao tao, chim soc
sttc khoe va nhiéu linh vire khéac nira (du lich, tiép thi, thiét ké...).

Khi so sanh gitta cong nghé thuc té 40 (VR) va cong nghé thuc té ting cudng (AR),
cho thiy ca hai cong nghé déu cung cap cac kha ning tha vi dé nang cao trai nghiém cua
nguoi dung. Céng nghé VR, s& tao ra mot méi truong ki thuat sd hoan toan ddm chim,
con voi cong nghé AR cac yéu to ki thuat s6 dugc thém vao thé gidi thuc, da cho phép
nguoi dung twong tac voi ca hai moéi trudng thuc va do cung mot lac va tu nhién hon.
Cong nghé VR thuong dugc stir dung trong cac tro choi game, mo phdng va chi phi co
thé cao, trong khi cong nghé AR duoc sir dung trong nhiéu linh vuc hon nhu gido duc va
dao tao, cham soc stc khoe, tiép thi va giai tri v6i chi phi phai chang thong qua cac thiét
bi phd bién nhu smartphone va may tinh bang.

Phuong phap day hoc, hoc tap 1a phuong thirc, cach thirc duoc xay dung, thiét ké
trong qua trinh hoc tap theo mot quy trinh, 16 trinh cy thé, tir d6 gitp cho ngudi hoc dat

dugc muc tiéu, muc dich, yéu cau vé hoc hiéu va nam duogc ndi dung chinh, ndi dung cot
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18i cia bai hoc, van dé nghién ctru. Mdi c4 nhan nguoi hoc, ngudi day khi x4c dinh cho
minh phuong phép hoc tip dung dén, hiéu qua sé& gitp cho cong tac day va hoc dugc hiéu
qua, ngudi hoc dé dang tiép thu, hoc tap nhanh hon, trau doi kién thirc va thuc day ban
than ngdy cang phat trién hon.

Po6i méi phuong phap day hoc, hoc tap 1a nhiém vu quan trong cua dbi méi gido
duc va dao tao theo hudng hién dai, tap trung vao ddi méi cach day, ddi méi cach hoc,
cach nghi, phat huy tinh tich cyc, chu dong, sang tao va van dung kién thirc dugce hoc,
duoc tiép can dé giup ngudi hoc hinh thanh k¥ ning thudng xuyén cap nhat, d6i mai tri
thirc, phat trién nang luc tu hoc, hoc tap sudt doi ctia ban than.

Ung dung cong nghé thuc té ting cudng (AR) trong d6i méi phuong phap hoc tip
dugc hiéu nhu mot tién trinh tich hop c6 chu dich cac yéu té cua cong nghé thyc té ting
cuong (AR) vao thiét ké su pham va t6 chirc hoat dong day hoc véi muc tiéu thic déy
nhimg thay ddi can ban trong cach thirc trién khai, diéu hanh va danh gia qua trinh gidng
day, hoc tap. Khac véi cach tiép can cong nghé thuin tiy mang tinh hd tro, ing dung
cong nghé thuc té ting cuong (AR) trong nghién ctru nay 1a sy can thiép co chiéu sau
vao ciu trac phuong phéap day va hoc, noi ma vai tro cua ngudi day, hinh thie tuong téc,
cach td chuc 16p hoc va vi thé cua ngudi hoc déu duoc kién tao, t6 chirc theo hudng
khuyén khich chu dong, phat huy tu duy sang tao va ting cudng kha nang tu dinh hudng.

Ngudi hoc co thé sir dung trén di¢n thoai thong minh, may tinh bang, kinh AR,
may tinh dé quan sat cac mo hinh mé phong va huéng dan thao tac ngay trén thiét bi thuc
té. Viéc ap dung cong nghé thyc té ting cudng (AR) du bao dwa dén trién vong tao diéu
kién dé trién khai hiéu qua cac phuong phap hoc tap tich cuc nhu hoc theo du an, hoc
thong qua trai nghiém, hoc theo moé phong va hoc thong qua giai quyét van dé. Vi thé,
mg dung cong nghé thyc té ting cuong (AR) khong don thuan 1a mot xu hudng cong
nghé mai, ma dugc nhan dién la biéu hién cu thé cua d6i méi manh mé tu duy giao duc
trong boi canh déy manh thye hién d6i mdi can ban va toan dién, phu hop véi dinh hudéng

gido duc, dao tao trong ky nguyén sb.
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Po6i méi phuong phap giang day hoc thyc hanh co khi theo huéng truc quan va
hién dai, gitip sinh vién hiéu r5 cau tao va nguyén ly hoat dong cua may phay van nang;
Tang tinh tuwong tdc va kha nang tu hoc; Nang cao k¥ nang thao tac va an toan lao dong;
G6p phan chuyén d6i sd trong gidao duc nghé nghiép.

2.1.2. Vai tro ciia AR trong gido duc nghé nghiép

Ung dung cong nghé thuc té ting cudng (AR) ddi véi cac mon hoc thudce linh vue
STEM bao g6m vat ly, sinh hoc, toan hoc va khoa hoc trai dat. Nghién ctru cho théy cong
nghé AR khong chi cung cép trai nghiém hoc tip truc quan va sinh dong, ma con gop
phan d6i méi hinh thirc to chirc hoat dong hoc tap, gia ting kha ning ghi nhd va phat
trién tu duy khai niém cho ngudi hoc (trong diéu kién phong hoc truyén théng nguoi hoc
khoéng dé dang tiép can, giam tai nhan thirc bang cach truc quan hoa cac khai niém triru
tugng va cung cip thong tin ngay trong ngit canh hoc tip), gop phan nang cao két qua
hoc tap, gia tdng dong luc, sy hirng tha va mire do hai long ctia ngudi hoc khi dugce nhap
vai tuong tac voi moi trudng hoc tap da phuong tién (Ibafiez va Delgado-Kloos, 2018).
Tuy nhién, ghi nhan qué trinh tng dung cong nghé thuc té ting cudng (AR) trong thuc
tién giang day ciing gip phai khong it thach thirc. Mot trong nhitng kho khin phd bién 1a
giao di¢n nguoi dung chua than thién, gy can tré cho nguoi hoc trong qua trinh thao tac
va tuong tac voi hé théng, dic biét 1a cac em hoc sinh nho tudi. D@)ng thoi, cac su cb ky
thuat nhu 156i dinh vi GPS, d9 tré trong hién thi hinh anh hodc truc tric phén mém c6 thé
lam gidn doan trai nghiém hoc tap, anh huong dén su lién mach cua hoat dong day va
hoc. Mat khac, viéc [am quen va thich img vdi cong nghé maéi cling doi hoi thoi gian, tao
ap luc khong nho dbi véi ca nguoi day va ngudi hoc (Akgayir & Akgayir, 2016).

Ung dung cong nghé thyc té ting cuong (AR) trong cai thién chat luong day va
hoc thong qua phuong phap danh gia dua trén mot s tiéu chi vé nganh chuyén mén,
nhom d6i tuong hoc tip hay muc tiéu su pham. Phan 16n cac nghién ciru tip trung vao
khéi nganh khoa hoc tuy nhién (chiém ty 1€ 40,6%), 1a nhém Iinh vuc c¢6 tinh triru tugng
cao, doi hoi kha nang tryc quan hoéa va mé phdng cao. Khi ing dung cong nghé AR cho

phép c6 thé dap ung hiéu qua thong qua viée 16ng ghép cac mé hinh 3D va hinh 4nh dong
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vao moi trudng hoc tap thuce té. Ngoai ra, khoang 15,6% nghién ctru duoc trién khai trong
linh vuc gido duc k¥ thuat va cong nghiép, & d6 cong nghé AR dugc sir dung dé mod
phong quy trinh san xuat, thao tdc may moc hodc hudng din van hanh thiét bi dé giai
thich cac khai niém phirc tap, ting cuong théng tin nén hodc trién khai duéi dang tro choi
hoc tap c6 yéu td tuong tac. Két qua cac nghién ciru déu ghi nhan su cai thién dang ké vé
két qua hoc tap khi ngudi hoc duge tiép can ndi dung thong qua méi trudng hoc tap ting
cuong, muc do dong luc hoc tap cua ngudi hoc dugc cai thién 1o rét, dac biét 1a khi cac
yéu t6 thi gidc, am thanh, twong tac dugc tich hop mach lac va nhat quan trong thiét ké
bai hoc, gop phan tirng bude khang dinh tiém nang thuc tién cta cong nghé nay trong cai
thién chét luong day hoc. Tuy nhién, ddi voi nhom dbi tuong can gido duc hoa nhép, yéu
cau c4 nhan hoa viéc hoc tap thi viéc hd trg cong nghé nay chua dugc quan tam khi khai
thac céc lo1 ich toan dién hon cua cong nghé AR dé thiét ké cdc mo hinh su pham thich
g, mang tinh bao trum, thuc day céng bang va nang cao chat lugng gido duc (Bacca
va cac cong su, 2014).

Ung dung cong nghé thuc té ting cudng (AR) trong thyc hanh cac bai thi nghiém
khoa hoc (héa hoc, vat 1y, sinh hoc, cong nghé...) dé danh gia thai do ctia ngudi hoc ddi
v6i viée hoc trong méi trudng thuce té ting cudng (AR) thong qua hé théng ARIES, mot
nén tang cho phép gido vién tao 1ap va trién khai cac kich ban hoc tap dya trén cong nghé
AR vdi sy hd tro tir md hinh AR-Classes va AR-Objects. Két qua phan tich thong ké cho
théy ddi voi hoc sinh cép trung hoc co sd, cac yéu t6 mtrc dd hitu ich cam nhan duoc
(PU) va muc d6 thich thu cam nhén dugce (PE) c6 anh huong twong duong dén thai do
str dung hé thong (ATU), trong d6 PE 14 yéu t6 quyét dinh chinh dén ¥ dinh tiép tuc sir
dung hé thong (ITU). Mit khac, phong cach giao dién (interface style) c6 anh hudng
manh_dén mérc do d& st dung cdm nhan dugc (PEU), nhung it tic dong truc tiép dén mre
do thich thu. Nhu vay, giao dién tryc quan br?mg thé vat ly, mac du ban dau can thoi gian
lam quen di khong gy can tré dang ké dén trai nghiém ctia hoc sinh. Céc hoc sinh danh
gia cao kha nang duoc thao tac, kham pha ndi dung hoc thong qua hanh dong "choi ma

hoc" (learning by doing). Ngoai ra, cong nghé AR c6 thé tai tao lai méi truong hoc tap
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phtic tap voi chi phi thip va do an toan cao; cac thiét bi, vat liéu dit tién va nguy hiém
trong phong thi nghiém duoc thay thé bang cac ban sao a0, cho phép hoc sinh thuc hanh
cac tinh huéng co rui ro ma khong gay ton that thuc té, tao diéu kién dé hoc sinh thuc
hanh theo nhém nho, ¢4 nhan hoa ndi dung hoc tap. Song can luu y dé duy tri dong luc
hoc tap lau dai, viéc thiét ké noi dung hoc tdp hip dan, phu hop chuwong trinh va an toan
su pham 1a diéu kién bat budc (Wojciechowski va Cellary, 2013).

Khong chi dung 1ai & cdc mon khoa hoc tuy nhién hay k¥ thuét, viéc tng dung cong
nghé thuc té ting cudng (AR) trong gido duc di ting budc duge mé rong sang cac mon
hoc thudc khdi khoa hoc x3 hoi, dién hinh 13 mén Lich sir & cép trung hoc phé thong.
Trong nghién ctru cua Nguyén Vian Ninh va cdng su (2024), cong nghé AR duge van
dyng nhu mot céng cu hd tro ddi méi phuong phap kiém tra, danh gia, dac biét thong
qua viéc tai hién cac di san van hoa Vi¢t Nam dudi dang mo hinh 3D trong moi truong
hoc tap twong tac. Hoc sinh c6 thé tryc tiép quan sat, thao tac va thuyét trinh v6i cac mo
hinh hién vat lich str duogc tai tao béng cong nghé thuc té tang cuong, tur do6 khong chi
nang cao kha ning ghi nhé va hiéu siu ndi dung bai hoc, ma con phat trién ning luc tu
duy phan bién va htng thu hoc tip. Qua trinh danh gia duoc trién khai dudi nhiéu hinh
thirc linh hoat nhu bai tap du an, cau hoi tric nghiém hinh anh, va thuyét trinh tuong tac,
g6p phan tao diéu kién ca nhan hoa va nang cao hiéu qua danh gia nang luc hoc sinh
trong mon hoc von thuong gip nhiéu kho khin vé mit truc quan va cam xac hoc tap.

Nhin chung, cac nghién ctru img dung cong ngh¢ thuc tang cuong (AR) trong linh
vue gido duc, ddo tao dd duogc trién khai, gop phan 1am rd birc tranh hai chiéu vé nhitng
loi ich ciing nhu chi ra mot sé yéu td k¥ thuat va su pham can tiép tuc khai thac toan
dién, dai tra hon nita ctia cong nghé thuc té ting cudng (AR). Pay ciing 1a hudng di méi
trong viéc nghién ctru, tng dung sau hon cong nghé thuc té ting cuong (AR) vao nang
cao chat lugng gido duc, dao tao; trdi nghi¢m hoc tap tich cuc ¢ cac nha truong va phat
trién, thiét két cac mo hinh hoc tap moi dya trén nén tang img dung cong ngh¢ thuc té
tang cudng (AR) mot cach hiéu qua, bén virg, pht hop véi nhu cau muc tiéu, dic diém,

nang luc cua moi doi tugng nguodi hoc, nguoi day.



2.2 Giai phap thue hién

2.2.1. Ciu tao mdy phay van néing

May phay van ning: 13 loai may ding dé gia cong nhiéu bé mat khac nhau, nhu
phay mit phang, phay mat nghiéng, phay ranh, phay mat dinh hinh, ... gdm c6 may nam
ngang va may phay dting. Ngoai chirc ning 13 phay thi cac may nay co thé gia cong dugc
16 nhu khoan, khoét, ...

Truc chinh

Tay quay xa Gid d
Tay quay hop s6
Ban may
Séng truot

Gat ban ngang

. . Gat ban doc
Du xich ban doc

Bom nhot
Nip tu dién
Tay quay ban ding
Tay gat
ban dimg
Khoéa ban ding
Hop chay d 5 O
RPESRRS Dé ma Hop dieu chinh toc do
wamay Chay dao
s
Bulong 3 ._;Fruchao Dao ,  DBulongkepxa | Bulong moc
gia dq : mgem | = con
ace lot

Hinh 1: Céac b phan co ban cua may phay van nang
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« Than méy: day 1a bo phan co ban ctia may, & dang may nay than may co6 két cau
lién voi bé may. N6 duoc dic bang gang dang hop, dudi bé may rdng dung dé chira dung
dich tron ngudi. Trong than dtng chira dong co va hé théng truyén dong cho truc chinh
(hop tdc d6), phia trén c6 rénh trugt ghép véi nap trén dé cho nip trén truot t6i lui khi ga
truc dao dai. Phia trudc than may c6 séng truot dé ghép véi dim cong-x6n va cho phép
dam cong-xontruot 1én xudéng nhe nhang, trong than mdy ciing chtra hé thong dién diéu
khién ctia may.

« Truc chinh: thanh phan quan trong nhat, noi ga lap dao phay va truyén chuyén
dong quay cho dao. Pau may bao gém truc chinh va hop tdc d6. Truc chinh duoc ché tao
tr thép hop kim chiu mai mon cao, dugc té1 luyén dé dat do cung viing can thiét. Pau
may c6 thé diéu chinh vi tri theo phuwong thing dung (truc Z) dé diéu chinh chiéu sau cit.

«Ban mdy: 1a bd phan ma phoi duoc ga dit dé gia cong. Pay chinh 1a diém khac
biét cot 18i ctia may phay van ning so véi cac may phay thong thudng. Ban may nay
khéng chi di chuyén theo ba phwong X, Y, Z ma c6 kha ning xoay mot goc nhét dinh,
thuong 14 45 d0 quanh truc ding. Khai ning xoay nay cho phép gia cong cac bé mit
nghiéng, cac dudng xuin ¢ hodc cac chi tiét phirc tap ma khong can thay ddi vi tri ga
dit phoi. Ban may duoc trang bi cac rinh chit T dé kep chit phoi va cac dd g nhu e 6,
dau phén do.

« Tay quay: 1a hé thong diéu khién trén mdy phay van ning. Nguoi van hanh diéu
khién cac chuyén dong ctia ban mdy va truc chinh bang tay hodc thong qua cic co cau tir
dong don gian.

« Hop tbc do: chia cac b banh rang cho phép thay doi tdc d6 quay cua truc chinh,
pht hop véi vat lidu gia cong va loai day phay. Viéc thay doi téc do nay 1a then chdt dé
t8i wu hod qué trinh cit got, kéo dai tudi tho dao va dat duogc chét luong bé mat gia cong
mong mudn.

« Truc g4 dao: Dung dé ga cac loai dao phay try, dao phay dia trén may phay ngang.

E t6 g4 kep: Dung dé kep chit phdi trén ban may. Cé nhiéu loai é to, tir & t6

thudng é to nghiéng, & to quay, gitp ga dat phoi & nhiéu vi tri khac nhau.
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2.2.2. Xdy dung mo hinh AR cho may phay van nang

Dé xay dung mot phan mém tmg dung cong nghé thuc té ting cudng, ta can co hai
thanh phan chinh: hinh anh nén (Image Target) va thu vién noi dung (Asset).

Phan mém dugc sir dung trong viéc giang day va hoc tdp cac mén 1y thuyét vé
May cit kim loai dic biét la May phay van ning tai khoa Co khi trudng Cao déng Ly Ty
Trong Thanh phé HO6 Chi Minh. Do d6, cac hinh nén dugc lay tir cac gido trinh May cét
kim loai, K¥ thuat Phay. Cac hinh anh nén phai c6 chét luong tét.

Mot s6 hinh anh nén:

- NDLE

_____\ |
CINCIN.'JITI ' /

| 1 u\
%gsv

J-J

Hinh 2: Ciu tao tong thé may phay van ning
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Hinh 3: May phay van ning thuc té

Thu vién may phay van ning duoc xdy dyng st dung cac phan mém Autodesk

Inventor (thu vién 3D) va Unity (code va hién thj).
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X/

< Thiét ké phan mém
Buoc 1: Xdy dung thu vién 3D cdc bo phan cua may phay van nang trén Inventor.
Sinh vién c6 thé quan sat cum chi tiét may phay van ning trong phan mém

Autodesk Inventor xoay mo6 hinh 360°, quan sat ting bo phan, xem chu thich chirc nang.

Hinh 5: Xay dyng thu vién may phay van ning trén phan mém Inventor

Bueée 2: Xay dung phan mém trén Unity
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?Hub
< New project

& Projects Universal 3D
Editor version * The URP (Universal Render Pipeline) blank
22 Templates New @ 6000.4.6f1 Supported < template includes the settings and assets you
need to start creating with URP. Equipped with...
= Installs
Q  Search = Al v @ View details (® Upgrade
W7 Learn
Al Resources Unity organization
@ nguyenkhachuyltt v
Ef) Licenses
Project name *
Universal 2D Universal 3D @ may phay van nang o
Location *
D:\HUY\sang kien 2026 (i
Source control provider @
Get Started With Unity
£ Settings Select provider v

Hinh 6: Khai bao phin mém Unity

@ Administrator: milling - milling - Windows, Mac, Linux - Unity 6.4 (6000.4.6f1)* <DX11>

File Edit Assets GameObject Component Services Jobs Window Help

& Unity 6

+ v
2 milling*

) Main Camera

Hinh 7: Giao dién thiét ké
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@ Administrator: milling - milling - Windows, Mac, Linux - Unity 6.4 (6000.4.6f1) <DX11

File Edit Assets GameObject Component Services Jobs Window Ip

5 Unity 6
archy
Sl 2 [F] cente al : W 0.25 RN 15 |NES VN v ® =v mv Qv

2 milling

<

‘7 N «
4

Hinh 8: Dua thu vién may phay van nang tir Inventor vao Unity

Budc 3: Hiéu chinh va lap trinh trong Unity:

Lap trinh céac tuong tac va hanh vi cho dbi tugng 3D khi dugc nhan dang. Co thé
thyc hién cac hanh dong nhu hién thi thong tin bo sung, kich hoat hiéu tng hoac
animation, hodc tham chi twong tac v&i d6i twong 3D thong qua diéu khién tir xa.

Khi sir dung phin mém, webcam sé& tu bit anh va nhan dang, thay thé hinh anh
trén sach gido trinh thanh khdi 3D tng voi hinh anh trong sach. Sinh vién con c6 thé xem
céc chi tiét bén trong hop bude tién bang hinh 3D khi nhan nut lénh.

2.2.3. Ung dung AR trong huéng din thao tic

Ung dung AR nham hd trg sinh vién quan sat tryc quan cac thao tac ki thuat; Giap

sinh vién hiéu rd quy trinh van hanh may phay; ting kha ning tu hoc va tu thuc hanh;

han ché sai sot trong qua trinh thao tic; nang cao ¥ thic an toan lao dong; giam thoi gian
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huéng dan tryc tiép cta gido vién; d6i méi phuwong phap giang day theo hudng sb hoa va
tuong tac.

Trong qua trinh gidng day thyc hanh may phay van nang, sinh vién thuong gap
kho khan khi thuc hién cac thao tac nhu ga dat phoi, ga dao, diéu chinh toc d6 cat hoic
xéac dinh huéng chay dao. Nguyén nhan cha yéu 13 do thao tac thuc té dién ra nhanh, khé
quan sat va giao vién khong thé huéng dan riéng cho ting sinh vién trong sudt budi thuc
hanh.

Pé khac phuc tinh trang trén, cong nghé thuc té ting cuong AR dugc tmg dung
nham hd trg hudng din thao tac truc quan va twong tac truc tiép trén mo hinh may phay
van nang. Tich hop huéng dan truc quan gom co ga phdi, ga dao, chon toc do ct, diéu
chinh luong chay dao, thuc hi¢n gia cong.

Hé théng AR duoc xay dung bang mé hinh 3D ciia may phay van ning két hop
v6i phan mém mé phong thao tac. Khi st dung dién thoai thong minh hoic may tinh
bang quét vao hinh anh nhén dién (marker) hoic mé hinh may, hé théng sé& hién thj cac
huéng dan truc quan trén man hinh timg budc thao tac. Huéng dan ga phdi: 1a thao tac
quan trong anh huodng truc tiép dén do chinh xac gia cong va an toan lao dong. Viéc ga
phoi dung k¥ thuat giup: Nang cao chét lugng san pham, ning tudi tho dao cét, giam rung
dong, dam bdo an toan lao dong, tang hi¢u qua gia cong trén may phay van nang.

Buoc 1: Lam sach ban may va é to
Trudce khi gd phoi can: Lau sach diu md, loai bo phoi kim loai, kiém tra mat tiép

xuc. Yéu cau k¥ thuat: B& mat phai sach va phang, khong dé phoi ket dudi phéi.



Choéi co

Hinh 9: Lam sach ban may va € t6

Buoc 2: Bat phéi vao é to

Dat phoi vao gitra hai mé kep cua € t6. Cach str dung € t6, Trinh tu siét chat
phoi dung k¥ thuat, Canh bao 15i ga dat khong an toan. Chi y: Mt chuan phai tiép
xuc tot voi ma kep, phoi phai dit can bang, khong dit 1éch gay nghiéng phoi. Yéu

cau ky thuat: 46 song song v4i ma tinh khong qua 0.1mm, do 6n dinh khi gia cong.
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Hinh 10: Bat phoi vao € to
Buoc 3: Can chinh phéi
St dung: Thudc song song, déng ho so, ke vudng. Yéu cau ki thuat: Do song song
v6i ban may, PO vudng goc cua phoi. Yéu cau: Phoi khong bi nghiéng, sai 1éch trong

gi61 han cho phép.



[ Pédng ho so

Hinh 11: Can chinh phoi
Budc 4: Xiét chat phoi
Tién hanh siét & t6 vira du luc. Yéu cau: khong siét qua manh giy bién dang phdi,
khong siét qua 1ong lam phdi rung hoic ving ra. Kiém tra: ding tay kiém tra do chéc

chan, quan sat do ti€p xtc cua phoi.
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Hinh 12: Xiét chat phoi
Budc 5: Kiém tra trude khi gia cong
Trudc khi chay may can: Kiém tra dao va phoi c6 va cham khong, kiém tra khoang
chay dao, dam bao phoi duogc ¢ dinh chic chian. An toan: khong dé dung cu trén ban
may, mang kinh bao hg. dirng ngoai ving quay dao.
Hé théng AR hd tro mé phong dudng chay dao, ving nguy hiém, kha ning va
cham giira dao va é t6. Canh bao AR sé& bao cac 16i thuong gip nhu dudi day:

Bang 1: Cac 16i thuong gip

Lbi Nguyén nhan Hau qua
Phéi bi 1&€ch Can chinh sai Sai kich thuéc
Phoi rung Kep khong chat Bé mit xu
Bién dang phoi Siét qua manh Sai sb gia cong
Dao va cham € to6 G4 dat sai vi tri Gay dao
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3. Tinh méi cta sang kién:

Cong nghé thuc té ting cuong hién nay dang c6 xu hudng phat trién va ing dung
manh mé trong tat ca cac linh vuc cta doi sdng xa hoi. Do do, viéc ing dung dua cong
nghé thyc té ting cuong (AR) vao giang day thuc hanh trén may phay van ning va linh
vuc trude day chu yéu giang day theo phuong phép truc tiép két hop quan sat thuc té.
Néu chung ta biét khai thac tot va tng dung hiéu qua cong nghé thuc té ting cudng vao
viéc thiét ké qua trinh gido duc, dao tao cua khoa Co khi thudc truong Cao déng Ly Tu
Trong Thanh phé H6 Chi Minh thi viéc giang day cta giang vién va tiép thu kién thirc
ctia ngudi hoc s& tré nén dé dang, sinh dong. Tuy nhién, dé dat hiéu qua cao, can cé su
van dung sang tao, linh hoat, phu hop, can ctr trén diéu kién thuc té cua ting linh vuec,
timg truong hoc, nang luc tiép thu ctia ngudi hoc, kha nang sir dung phuong tién day hoc
hién dai cua gido vién, dac thu tirng mon hoc.

Tac gia xin dé xuat mot s6 bién phap nhim tmg dung cong nghé thyc té ting cudng
trong giang day thuc hanh cac mon Co khi tai Truong nhu sau:

Tht nhit, Nha trudong nén dau tu co s vt chat, trang thiét bj dé phuc vu cho viéc
tmg dung cong nghé thuc té ting cudng nhu may tinh, webcam. Thay vi cac dong tac,
bai giang d6 tir truée dén nay dang dugc truyén dat bang cac phuong phép truyén thong,
thii cong cong kénh, kém hiéu qua s& thay bang cach day méi dé tiép thu, hiéu qua cao
bang phan mém thiét ké 3D, cong nghé thuc té ting cuong AR. Qua do, sinh vién c6 thé
d& hoc thao tac, tang kha nang tu hoc, hiéu nhanh quy trinh k¥ thuat, ting himg thi hoc
tap duoc hién thi truc quan trén dién thoai hodc may tinh bang giup dé dang quan sat va
tuong tac.

Thit hai, nang cao k¥ niang, tay nghé cho giang vién khi tich hop tng dung thuc té
ting cudng AR vao qud trinh huéng dan hoc tap va thuc hanh trén may phay van ning
nham thay thé mot phan phuong phap giang day truyén thong chi sir dung hinh anh 2D,
tai liéu hoc tap, quan sat truc tiép tir gido vién. Cong nghé AR cho phép hién thi mé hinh

3D truc tiép trén moi trudng thue gitp sinh vién hoc tap truc quan va dé hiéu hon. Truc
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quan hoa thao tac k¥ thuit bing mé hinh 3D may phay c6 hiéu tng chuyén dong, huéng
dan chu thich cac bo phan chi tiét va md phong quy trinh ga phéi, ga dao, chuyén dong
chay dao va qua trinh cdt got kim loai sinh vién c6 thé quan sat thao tac dudi nhiéu goc
d6 ma phuong phap truyén théng khoé thue hién dugc.

Khing dinh rang, viéc img dung cong nghé thuc té ting cudng (AR) trong d6i méi
phuong phap day hoc va hoc tip 13 minh chimg 6 nét cho d6i méi tu duy gido duc theo
huéng con ngudi 13 trung tam, 1a dong luc va 1a muyc tiéu cua phat trién. Muc tiéu cia
nén gido duc trong ky nguyén mdi chinh 13 xay dung hé sinh thai gido duc mé, ¢ d6
nguoi hoc phai hoc tip thudng xuyén, hoc tap sudt doi, 16p hoc khong chi gidi han trong
moi truong truyén thbng ma moé rong sang cac moi trudng hoc tip o, hoc tap két hop,
nham phat trién toan dién con nguoi Viét Nam co6 "Tam luc, Tri luc, Thé lyc, Tai luc".
Pong thoi, diéu nay ciling dat ra yéu cau cap thiét déi voi mdi ca nhan trong viéc chu
dong tham gia vao qua trinh kién tao tri thirc, thich img linh hoat véi nhitng thay d6i cua
thoi dai, qua d6 hién thuc hoa tinh than va dinh huéng d6i méi cin ban, toan dién gido
duc va dao tao, xay dung nén gido duc md, hoc tap subt doi va phat trién x3 hoi hoc tap
bén viing.

Thit ba, xdy dung mo hinh hoa 3D may phay van ning trén phin mém Inventor
gop phan hoan thién thém cac kién thirc co ban vé mon hoc May cat kim loai, dap tmg
nhu cau giang day 1y thuyét cho sinh vién tai Khoa Co khi Trudng Cao dang Ly Tu Trong
Thanh phd H6 Chi Minh. Trong chuong trinh hoc cac mon hoc thudc chuyén nganh dao
tao dugc qui dinh chit ch& vé thoi gian mon hoc (s6 tiét) va duoc qui dinh cy thé t6i timg
chuong trinh, timg bai hoc. Giang vién khi 1én 16p cdn ctt vao dé cuong mén hoc, sy lién
quan giita mon hoc duoc phan cong giang day véi cac mon hoc khac dé 1én 16p va chuan
bi gido an cho phu hop. Hién tai phuong phap 18n 16p cac bai 1y thuyét chu yéu 1a thay
thuyét trinh, chiing minh, dam thoai vé1 hoc sinh dé thuc hién nhiém vu trang bi kién
thirc co ban cta bai hoc cho hoc sinh, sinh vién. Trong qua trinh gidng day giang vién co
thé dung cac mé hinh hoc cu nhu mdé hinh that, cac ban v€, tranh anh, ... dé minh hoa

thém cho phan kién thirc vira trinh bay. N6i chung phuong phap giang day truyén théng
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dé gay cho hoc sinh, sinh vién tdm 1y nham chan; tinh chii dong, sang tao cua hoc sinh,
sinh vién chua duoc phat huy. Noi dung cac van dé phirc tap hoc sinh kho tiép thu, mirc
d6 ghi nh¢ cua bai hoc thap.

4. Hiéu qua va két qua thuc hién sang kién:

Viéc tng dung cong nghé thuc té ting cuong AR vao giang day cac mon Co khi
s€ mang lai nhiéu hiéu qua thiét thuc nhu:

Thir nhat, viéc ung dung cong nghé thuc té ting cuong AR trong giang day may
phay van ning da mang lai hiéu qua tich cuc trong d6i méi phuong phap hoc tap. Cong
nghé nay gitip ting tinh tryc quan, nang cao k¥ ning thuc hanh, cai thién kha ning tiép
thu kién thtrc va nang cao y thirc an toan lao dong cho sinh vién. Pac biét vdi dac thu
dao tao nghé Co khi, sinh vién img dung thuc té ting cudng c6 thé dé hinh dung cau tao
may phay, hiéu nhanh nguyén 1y hoat dong, nim rd quy trinh ga phoi, ga dao va van hanh
may. Cac nodi dung kho quan sat trong thuc té nhu: chuyén déng dao cit, qua trinh tao
phoi, duong chay dao dugc mé phong truc tiép giup sinh vién tiép thu nhanh hon so voi
phuong phép giang day truyén thong.

Thir hai, sinh vién s& nang cao k¥ ning thuc hanh nho duoc hudng dan timg budc
bing AR thao tac chinh x4c hon, giam sai sot khi ga phoi va ga dao, ting kha ning st
dung may doc 12 béng cach quan sat lai thao tac nhiéu 1an, tu luyén tap trudc khi thuc

hanh that, chu dong hoc tap ngoai gio hoc.
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@;‘ Administrator: milling - milling - Windows, Mac, Linux - Unity 6.4 (6000.4.6f1)* <DX11> - O X

File Edit Assets GameObject Component Services Jobs Window Help

5 Unity 6

oG

Hinh 13: Hinh thuc té 40 may phay van nang

Hinh 14: C4c chi tiét ban may 40 may phay van ning
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Pong co

Truc chinh

Hinh 15: Cac chi tiét truc chinh 40 may phay van ning

Thir ba, taing himg thu hoc tip cho sinh vién trong viéc img dung cong nghé sd vao
giang day tao mdi truong hoc tap hién dai, tang tinh tuong tac, khoi day hing thu hoc
tap cua sinh vién. Sinh vién tich cyc tham gia thyc hanh, thao luén, ty tim hiéu kién thirc.
Tir d6 nang cao tinh than chil dong va sang tao trong hoc tap.

Thir tu, 361 moi phuong phap giang day gitp gido vién chuyén tir giang day thuyét
trinh sang huéng dan twong tac, minh hoa tryc quan céc thao tac k¥ thuat, dé truyén dat
cac ndi dung phirc tap. Qua d6, nang cao hiéu qua gid hoc, giam thoi gian hudng dan lap
lai. H6 tro cong tac quan 1y 16p thuc hanh trong AR gitip sinh vién tu quan sat va thuc
hién thao tac, giang vién dé theo doi tién d6 hoc tap, giam ap luyc huéng dan ca nhan. Pic
bi¢t hi¢u qua trong cac 16p thuc hanh dong sinh vién.

Thir ndm, nang cao chat lugng dao tao ciia Truong trong viéc ap dung cong nghé

AR gitip tang chat lugng thuc hanh, ning cao k¥ ning nghé cho sinh vién, gop phan cai
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thién két qua hoc tap. Dong thoi dap ung yéu cau vé chuyén ddi sb trong gido duc nghé
nghiép va dao tao ngudn nhan luc k§ thuat chit luong cao. Ngoai ra, tiét kiém chi phi
thuc hanh nho sinh vién dugc thuc hanh mé phong trudc nham giam hu hong thiét bi,
giam hao phi vat tu, han ché giy dao va sai hong phéi. Tir d6 tiét kiém chi phi cho nha
truong. Mic khac, Nha truong can dau tu thiét bi va phidn mém AR phuc vu giang day
t6 chirc tip huan cho gido vién vé Gmg dung cong nghé sd, khuyén khich xay dung hoc
liéu s6 trong dao tao co khi.
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6. Bd Lao dong — Thuong binh va X4 hoi, tai liéu chuyén ddi sd gido duc nghé
nghiép.

III. NHU CAU DE XUAT XET, CONG NHAN HIEU QUA AP DUNG VA KHA
NANG NHAN RONG CUA SANG KIEN TAI CAC CAP?

O Cap co so
[0 Cap Thanh phd
[0 Cép toan quc

Thuyét minh vé hiéu qua 4p dung va kha ning nhan rong trong pham vi co s¢/thanh
phd/toan quoc cua sang kién dé xuat:

1. Vé hiéu qua ap dung ctia sang kién trong pham vi co sd/thanh phd/toan qudc:

- Sang kién da dwoc dp dung tai dau, quy mé dp dung.
- Hiéu qua ap dung.

2 Muc nay chi danh cho tac gia (nhém tac gia) co nhu cau dé xuat xét, cong nhan higu qua ap dung va kha ning
nhan rgng cta sang kién trong pham vi co s, thanh pho hoac toan quoc.
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2. Vé kha ning nhan rong cua sang kién trong pham vi co s¢/Thanh phd/toan qudc:

Sdng kién da dwoc dp dung hodc chuyén giao dp dung cho nhitng co quan, t6 chirc
nao.

~ San pham ciia sang kién da dat giai thuong gi trong cac hoi thi, cugc thi cap Thanh
pho Ho Chi Minh, Trung wong t6 chuc...

Sdng kién ¢6 tdc dong mdi dén cong tdc chuyén mén, nghiép vu, hoat déng, doi
twong quan ly nhuw thé nao...

Sang kiéen co kha nang nhdn rong cho co quan, to chirc nao, phuc vu cho doi twong nao,
du kién hiéu qua la gi...

IV. CAM POAN CUA TAC GIA (PONG TAC GIA):
Tac gia (dong tac gia) cam doan nhu sau:
- Sang kién khong sao chép, khong xam pham quyén sé hitu tri tué;

- Tt ca thong tin trén 1a trung thuc, chinh x&c va hoan toan chiu trach nhiém trudc
phép luat./.

XAC NHAN CUA TRUONG PON VI NGUOI VIET SANG KIEN
(Séng kién c6 dong tac gia thi toan bé nhém tac gia phai ky
tén)

TRUONG CAO PANG LY TU TRONG TP. HCM CONG NHAN SANG KIEN
HIEU TRUONG



