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PHAN 1: SU CAN THIET PHAI XAY DUNG PE AN

1.1. Mt vai nét vé co sé dao tao
1.1.1 Théng tin chung vé truomg
- Tén truong:

Tiéng Viét: Truong Dai hoc Cong nghiép Ha Noi

Tiéng Anh: Hanoi University of Industry
- Tén viét tit cua truong:

Tiéng Viét: PHCNHN

Tiéng Anh: HaUI
- Co quan/Bo6 chu quan: B§ Cong Thuong
- Pia chi truong:  S6 298 dudng Cau Dién - Phuong Minh Khai — Quan Bic Tir Liém

— Thanh phé Ha Noi
- Thong tin lién hé: Dién thoai: 84.4.37655391. S6 fax: 84.4.37655261
Email: dhenhn@haui.edu.vn. Website: www.haui.edu.vn

- Nam thanh 1ap truong: 2005
- Thoi gian bat dau dao tao:

bPai hoc chinh quy khod 1: 09/2006

Lién thong cao dang - Pai hoc chinh quy khoa 1: 10/2007

Thac si khoa 1: 12/2011

Tién si khoa 1: 2015
- Thoi gian cép bang tot nghiép:

bPai hoc chinh quy khod 1: 07/2010

Lién thong cao dang - Pai hoc chinh quy: Khoa 1: 6/2009

Thac si khoa 1: 12/2013
- Loai hinh trudong dao tao: Cong lap.
1.1.2 Khai quat vé nha truwong qua trinh hinh thanh va phat trién ciia nha truong
- Ngay 10/8/1898 Trudng Chuyén nghiép Ha Noi duoc thanh 14p theo Quyét dinh cia
phong Thuong mai Ha Noi. Nam 1931 dbi tén thanh Truong K¥ nghé thuc hanh Ha Noi.
- Ngay 29/8/1913, Toan quyén Pong Duong thanh 1ap Trudng Chuyén nghiép Hai
Phong. Nam 1921, d6i tén thanh Trudong K§ nghé thuc hanh Hai Phong;



- Ngay 15/02/1955, khai giang khoa I Truong K¥ thuat Trung cap I tai dia diém Truong
K¥ nghé thuc hanh Ha Noi. Nam 1956 khai giang khoa I Truong Cong nhan ky thuat I
tai dia diém truong K§ nghé thuc hanh Hai Phong;
- Ngay 22/4/1997 B6 Cong nghiép ra quyét dinh s6 580/QD-TCCB sat nhap 2 truong:
Cong nhan K§ thuat I va K§ nghé thuc hanh Ha Noi 1ay tén 1a Truong Trung hoc Cong
nghiép L.
- Ngay 28/5/1999 Quyét dinh s6 126/ QP - TTg clia Thu tuéng Chinh phu thanh 1ap
Truong Cao dang Cong nghiép Ha Noi trén co sd trudng Trung hoc Cong nghiép I;
- Ngay 2/12/2005 Thu tudéng Chinh phu ky quyét dinh sb 315/2005 QD/TTg thanh lap
Truong DPHCNHN trén co sé Trudng Cao dang Cong nghiép Ha Noi;
- Ngay 20/08/2011 B¢ trudng Bo Gido duc va Pao tao ky Quyét dinh s6 3844/QD-
BGDDT cho phép truong Truong Pai hoc Cong nghiép Ha Noi dao tao trinh do thac si
K¥ thuét co khi, chuyén nganh Cong nghé ché tao may. Trong nhiing nim gan ddy, nha
truong dugc BO Gido dyc va dao tao tiép tuc cho phép dao tao thac si cac nganh: Ké
toan; Cong nghé hoa hoc; K¥ thuat dién tir; Ky thuat co khi dong luc; Cong nghé hoa;
Quan tri kinh doanh; K¥ thuat di¢n. Bac biét tir nam 2015, dugc su cho phép cua Bo
Gido duc va bBao tao, Nha truong bt dau dao tao trinh d9 tién si chuyén nganh K¥ thuat
co khi;
- Truong PHCNHN 14 co so ddo tao c¢6 truyén thdng hon 118 nim xay dung va phat
trién. Trai qua hon mdt thé ky, truong da dao tao ra hang van, k¥ su, can bo k¥ thuat,
cong nhan lanh nghé phuc vu cho cudc khang chién chdng Phap, My trude day ciling
nhu cong cude xay dung va bao vé To qudc hién nay. Voi nhitng thanh tich trong qua
trinh xay dung va phat trién, nha truong da vinh du dugc Nha nudc tang danh hiéu Anh
hung lao dong thoi ky d6i méi, Huan chwong H6 Chi Minh vao dip ky niém 115 nim
thanh 1ap, thang 11 nam 2013. Dudi day 1a mot s6 thanh tyu nha trudng di dat duoc vé
dao tao, nghién ctru khoa hoc, xay dung do1 ngili va co sé vat cht.
= Vé dgi ngii giing vién:
Doi ngii giang vién ciia nha trudng cé trinh do chuyén mén gioi, nghiép vu su pham tot
dap ung dugc nhiém vu dao tao. Hang ndm, ngoai nhiém vu gidng day, giang vién cia
truong con tham gia cac phong trao thi gido vién day gioi cac cap, nghién ciru khoa hoc,
hoc tap céac 16p bdi dudng ngin han, trung han, dai han trong nudc va ngoai nudc dé
nang cao trinh do. Truong hién c6 hon 1800 can bg, gido vién, nhan vién, trong dé co
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1451 giang vién co hitu va hop déng dai han, voi trén 80% trinh d6 trén dai hoc (Thac
s1, Tién si). Hang nim nha trudng cir nhiéu giang vién di hoc tip ning cao trinh do trong
va ngoai nudc.

= Vé co s6 vit chit:

Hién nay truong c6 03 co s¢ dao tao voi téng dién tich gén 50 ha. Tai cac co sé, Nha
truong dd xay dung kién ¢b hon 300 phong hoc 1y thuyét, 200 phong thuc hanh, thi
nghiém voi déy du may moc, thiét bi phuc vu cho dao tao khoang 40.000 hoc vién, hoc
sinh, sinh vién.

Truong da xay dung mang ludi lién két dio tao véi hon nhiéu co sd dao tao trén ca nudce
dé dao tao nhiéu cap trinh do dap tmg nhu cau thi trudng lao dong.

Trung tim thu vién trén gan 400.000 dau sach va nhiéu loai phong doc khac nhau. Gan
2.500 may vi tinh, hé thong mang noi bo toan trudng két ndi internet phuc vu cong tac
quan 1y diéu hanh, giang day, hoc tap va nghién ciru khoa hoc.

Ki tic x4 hién dai véi hon 550 phong & cho hoc sinh, sinh vién ndi tri dugce trang bi déy
da phuong tién sinh hoat c6 thé phuc vu cho gﬁn 6.000 hoc sinh, sinh vién. Cac dich vu
dap tng nhu cau cua hoc sinh, sinh vién nhu: san choi thé thao, dich vu thé ATM, siéu

thi, nha an...

= Thanh twu trong hoat dong dao tao:

Truong Pai hoc Cong nghiép Ha Noi 1a co s¢ dao tao cong nghé nhidu nganh, nhiéu céap
trinh do hang dau Viét Nam. Pén nay trudng dang dao tao: 02 nganh trinh d6 tién si, 08
nganh trinh d6 thac si; 29 nganh trinh d0 dai hoc; 23 nganh trinh dg cao déng; 12 nganh
trung cap chuyén nghiép; 06 nghé trinh d6 cao dang nghé.

Nha truong da tich cyuc phat trién vé quy mo, md rong thém nhiéu nganh hoc theo nhu
cAu cua x3 hoi. Quy mo dao tao ctia nha trurong hién tai 1a hon 40 nghin hoc sinh — sinh
vién. Hudng toi myc tiéu trd thanh co sé dao tao, nghién ciru khoa hoc va chuyén giao
cong nghé ding cap khu vuc va Qudc té, nha trudng di tich cyc trién khai cac hoat dong
nham nang cao chat lugng dao tao, thong qua d6 dé nang cao uy tin va vi thé cua nha
truong trong xa hoi.

Truong ludn coi trong cong tac xay dung chuong trinh, gido trinh va dé cuong bai giang
dé phuc vu cho cong tac giang day va hoc tap. Két qua trong 5 nim gan day di xay dung
dugc 95 chuong trinh khung, 4.374 chuong trinh chi tiét va 374 gido trinh, dé cuong bai
giang.



Phong trao thi dua hoc tdt, thi hoc sinh gidi cac cAp duwoc quan tim, to chirc thuong
xuyén hang nam, két qua dat duoc trong 5 nam:
- Sinh vién gidi cap trudong: 435
- Sinh vién giéi nghé cAp Bo, Thanh phd: 146
- Sinh vién gioéi nghé cip Qudc gia: 29
- Sinh vién giéi nghé Asean, thé giéi: 05 huy chwong vang, 02 chtng chi nghé
Qudc té
- Doi Robocon cua truong: 01 14n v6 dinh toan quéc nam 2008; 03 1an dat danh
hiéu a quan (nam 2007; 2010; 2011)
Quy moé dao tao ngay cang mé rong, lién két dao tao voi nhidu co sd dio tao trong va
ngodi nudc v4i nhiéu loai hinh: Chinh quy, vira lam vira hoc, lién thong, ngan han...
Hién nay nha truong dang lién két v6i trén 20 co s lién két trén dia ban ca nudc véi sb
luong trén 10.000 sinh vién. Hop tac dao tao quéc té voi Australia, An Do, Trung Qudc,
bai Loan, Hoa Ky... dé dua can bd, giang vién, sinh vién cua truong sang hoc cao hoc,

nghién ctru sinh.

= Thanh tuu trong hoat dong nghién ciru khoa hoc:

Nhi¢m vu nghién ctru khoa hoc 1a mot trong nhirng nhi¢m vu trong tdm cua Nha truong.
Boi vy Nha truong ludn quan tim va diy manh phong trao nghién ctru khoa hoc trong
toan thé can bo, giang vién va hoc sinh/sinh vién. So luong dé tai nghién ctru khoa hoc
va chuyén giao khoa hoc cong nghé ciia nha truong duoc ting theo ting nim va ngay
cang c6 chat luong hiéu qua. Nha trudng da thuc hién thanh cong 02 dé tai cAp nha nudc,
hon 30 dé tai cap B0, Tinh va hang trim d¢é tai cap truong. Ngoai ra hang nim céc can
bd, giang vién nha trudng déu cé cac cong trinh khoa hoc ¢ chét lugng duogc cong bd

trén cac tap chi khoa hoc uy tin trong va ngoai nudc.

= Cdc danh hiéu da dat dwoc:
- Danh hiéu Anh hiing lao dong thoi ky d6i méi
- 01 Huén chuong H6 Chi Minh
- 02 Huan chuong Boc 1ap hang nhat
- 01 Huan chuong Dgc lap hang ba
- 01 Huén chuong Chién cong hang nhat
- 01 Huan chuong Chién cong hang ba

- 11 Huan chuong lao dong hang nhét, nhi, ba
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Ngoai ra, Nha trudong cling vinh du nhan dugc nhiéu co thuong, bﬁng khen cua Chinh
phu, Tong Lién doan Lao dong Viét Nam, Trung wong Poan Thanh nién Cong san Hd
Chi Minh va cac Bo, Nganh, Thanh phd. Nhiéu gido vién cta trudng dat danh hiéu gido
vién day gioi cap toan Qudc, cdp Thanh phd va cép trudong. Hoc sinh cua trudng di dat
nhiéu danh hiéu hoc sinh gioi nghé cip Bo, Thanh phd va cip Quéc gia. Pic biét qua
cac ky thi hoc sinh gidi nghé Asean, 5 hoc sinh cua trudng dd xuét sic gianh huy chuong

vang.
1.2. Két qua khio sat, phan tich danh gia nhu ciu vé ngudn nhan luc

Hang nam Nha trudng t6 chirc cac doan cap khoa, cap truong di tham quan, khao sat tai
cac Co quan, Pon vi trong linh vuc nghién ctru, san xuét, kinh doanh. Nam 20135, khoa
Co khi d4 t6 chirc khao sat trén 300 sinh vién da tot nghiép dai hoc nganh Cong nghé k¥
thuat co dién tir dang lam viéc tai 30 don vi gém cac Co quan, Truong Pai hoc, Hoc
vién, Vién nghién ciru, cac Truong Cao Pang, cac Doanh nghiép Khoa hoc Cong nghé
trén dja ban Ha Noi va cac tinh 1an can. Két qua khao sat cho théy nhu cau rat 1én nguén
nhan luc co trinh d6 cao trong nganh K¥ thuat co dién tir dé giai quyét cac van dé vé ky

thuat trong san xuat, kinh doanh, giang day, nghién ctru va quan Iy.
1.2.1 Két qua khao sat nhu ciu xa héi doi véi lao dong nganh K¥ thuit co dién tir

a) Két qua khao sat trén 300 sinh vién da tot nghiép dai hoc nganh Céng nghé ky thudt
co dién tir:
- Ty 18 ¢6 viéc lam sau tot nghiép 6 thang: 81%
- Ty 18 ¢6 viéc lam sau tot nghiép 9 thang: 95%
b) Két qua khdo sdt nhu cau nhdn lic cho cdc khu cong nghiép, khu ché xudt tai 21 don
vi Doanh nghiép Khoa hoc Céng nghé trén nhiéu dia phwong:
Vé nhu cau tuyén dung lao dong thac si nganh K§ thuat co dién tir trong thoi gian 3-5
nam toi:
- Nhu cau tir 1 dén 30 lao dong: 57,1%
- Nhu ciu trén 30 lao dong: 42,9%
Vé murc d6 dap tng du sb luong lao dong nganh K§ thuat co dién tr hang nam:
- Khong dap ting di nhu cau: 52,4%
- Dap tng di nhu cau: 47,6%
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¢) Két qua khao sat tai 09 don vi ciia khoi cdc truong Cao dang, Pai hoc, Vién nghién
ctru vé nhu cau ngu&n nhan lyc trinh do thac st nganh Ky thuat co dién tu: 88,9% don

Vi ¢6 nhu cau.
1.2.2 Két qua khéo sat nhu ciu dio tao sau dai hoc nganh K¥ thuét co dién tir

Nhu cau hoc tap, dao tao nguén nhan lyc ¢o trinh d§ cao nganh K¥ thuat co dién tur 1a
nhu cau thiét yéu ctia xa hoi, khong chi dap tmg ngudn lao dong san xuit, nghién ciru,
giang day ma thac si Ky thuat co dién tir c6 thé dam nhan vai trd to chire, quan 1y. Do
su dac biét ciia nganh K¥ thuat co dién tir, hoc vién sau khi tdt nghié¢p thac si héi tu duoc
nhirng kién thtrc, k¥ ning, ning lyc dic trung, can thiét va phu hop voi nhiéu vai tro,

linh vyc trong xa hdi.

a) Két qua khdo sdt trong cdc co quan, don vi vé sw can thiét nhitng ning lec, ky ndng
cua thac si Ky thudt co dién tw dat duoc sau khi 1ot nghiép:
- Kha nang thuyét trinh, giao tiép chuyén nghiép duéi nhiéu hinh thtrc: Bang
ngoai ngir, bé“tng van ban, cac hinh thtrc giao tiép dién tr, dd hoa;
- Phaén tich, lap luan k¥ thuat, kiém tra, thyc nghiém, giai quyét van dé va
van hanh cac hé théng san xuAt;
- Kha nang hinh thanh y tudng, thiét ké san pham co dién tir;
- Tinh ham hoc hoi, dao dirc nghé nghiép, tac phong 1am viéc chuyén
nghiép.
- Nang luc lanh dao, tu duy toan di¢n, lam vi¢c theo nhém va quan 1y thoi
gian, td chure ké hoach hoat dong chuyén mon.
Ttir nhitng doi hoi thuc té ctia xa hoi, khoa Co khi da x4y dung chuong trinh dao tao phu
hop, kip thoi nham dap tng dugc nhiing tiéu chuan can thiét v4i thac si K thuat co dién
tu.
b) Két qua khao sat nhu cau hoc tap, dao tao sau dai hoc nganh Ky thuat Co dién tu:
- Két qua khéo sat trén 300 Cir nhan nganh Cong nghé k¥ thuat co dién tir va 80 Cir nhan
nganh Cong ngh¢ k¥ thuat ty dong hoa, Cong nghé k¥ thuat 6t6, Cong ngh¢ k¥ thuat
dién vé nhu cau hoc tap trinh do thac si nganh Ky thuat co dién tir: 55,8%
- Két qua khao sat tai 21 don vi Doanh nghi¢p Khoa hoc Cong nghé cua cac khu cong
nghiép, khu ché xuét vé nhu cau dao tao luc lugng lao dong trinh d6 thac si Ky thuat co
dién tu: 42,9%
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- Két qua khao sat tai 09 don vi ctia khéi cac truong Cao dang, Pai hoc, cac Vién nghién
ctru: 88.9% don vi c6 nhu cau boi dudng, dao tao nguén nhan lyc trinh d§ thac s Ky

thuat co dién tr.

1.2.3 Két qua khao sat vi tri viéc 1am cia thac si K§ thuit co dién tir sau khi tot
nghiép
Tai 30 don vi da duoc khao sat, thac si Ky thuat co dién tur co thé dam nhan nhiing vai
tro va vi tri cong viéc khac nhau:

- Quan ly: 6.7%

- San xuét: 16.7%

- Kinh doanh: 16.7%

- Nghién ctru: 23.3%

- Giang day: 33.3%

- Khac: 3.3%
1.3. Két qua dao tao trinh dd dai hoc
T ndm hoc 2009 dén nay, khoa Co khi da c6 07 khoa Dai hoc va 09 khoa lién thong
Cao dang — Pai hoc t6t nghiép, trung binh hang nim c6 khoang 800 sinh vién dai hoc
t6t nghiép ra trudng, trong d6 co trén 250 sinh vién dai hoc nganh Cong nghé ki thuat
co dién tu.
- S6 lugng sinh vién di t6t nghiép nganh Cong nghé k¥ thuét co khi va Cong nghé k§
thuat co dién tir (Bang 1.1):

Bdng 1.1 Két quad dao tao hé dai hoc nganh Cong nghé kjj thudt co dién tir trong 05 nim

S6 lwgng So6 sinh vién xép | So6 lwgng sinh vién

Khos sinh vién loai Kh4, Giéi xép loai TBK, TB
tot nghip | S lwong | Ty1é | Sélwong | TyIé

PH Khoa 3 (2008-2012) 185 154 83.2% 31 16.8%
PH Khoa 4 (2009-2013) 211 174 82.4% 37 17.6%
DH Khoa 5 (2010-2014) 219 177 80.8% 42 19.2%
PH Khoa 6 (2011-2015) 257 210 81.7% 47 18.3%
PH Khoa 7 (2012-2016) 286 238 83.2% 48 16.8%
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S6 lwong So sinh vién xép | SO lwgng sinh vién

Khos sinh vién loai Kha, Giéi xép loai TBK, TB

tot nghiép | g4 lwong | Ty1é | S6lwong | Ty lé

Téng cong: 1158 953 82.3% 205 17.7%

Bang 1.2 Két quda dao tao hé dai hoc nganh Cong nghé ky thudt co khi trong 05 ndm

S6 lwgng S6 sinh vién xép | S6 lrong sinh vién
Khoi sinh vién loai Kha, Giéi xeép loai TBK, TB
tot nghiép | S§lwgng | Ty1e | S6lwong | Ty 1
PH Khoa 3 (2008-2012) 570 352 61,8% 218 38,2%
PH Kho4 4 (2009-2013) 469 344 73,3% 125 26,7%
PH Khoa 5 (2010-2014) 424 285 67,2% 139 32,8%
DH Khod 6 (2011-2015) 434 310 71.4% 124 28.6 %
DH Khoa 7 (2012-2016) 452 334 73.9% 118 26.1 %
Tong cong: 2349 1625 69.5% 724 30.5

1.4. Gi6i thi¢u vé qua trinh phat trién vé ddi ngii va co sé vat chat phuc vu dao tao

cua cua Khoa Co khi

Sau khi B¢ Gido duc va Bao tao cho phép Nha truong dugc dao tao dai hoc nganh Coéng
ngh¢ k¥ thuat co dién tir, Nha truong da giao nhi¢m vu cho khoa Co khi truc tiép nhan
trach nhiém vé chuyén mon ctia nganh dao tao.

Gan lién véi lich st xay dung va phat trién cua Trudong DPHCNHN, khoa Co khi dang
thuc sy 1a mot noi dio tao nhan lyc c¢6 uy tin, chat lugng. Hién nay Khoa dang quan ly
va dao tao 01 nganh trinh do tién si, 01 nganh trinh d¢ thac si, 02 nganh trinh d¢ dai hoc,
01 nganh chat luong cao trinh d¢ dai hoc va 03 nganh trinh dg cao déng, voil téng sb gén
6000 sinh vién, hoc vién, nghién ciru sinh dang theo hoc & 3 cap trinh do. Trung binh
mdi nam Khoa cung cép cho xa hdi khoang 2000 cur nhan, k¥ su, thac si c6 trinh do
chuyén mén viing, c6 k¥ nang tot dap ung dugc cic yéu cau cta doanh nghiép va x4
hoi, dap Gmg yéu cau cho sy phat trién cta nganh Co khi Viét Nam trong giai doan méi
ctia nén kinh té Dt nude. Vi truyén thong 1au doi nhat trong sy nghiép dio tao cua

Nha truong, khoa Co khi d3 tao thanh niém tu hao cua thay va tro ctia trong Khoa, dong
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thoi ciing 1a trach nhiém vé chit luong giang day, hoc tip ma thay trd khoa Co khi ludn
ludn phan dau.

D01 ngili can b, giang vién co hiru ciia khoa tham gia dao tao nganh K¥ thuat co khi 1a
143 can b, giang vién trong d6 c6 07 PGS, 14 tién si, 122 thac si va nghién ctru sinh
(NCS). Nhiéu giang vién trong Khoa d tham gia cac khoa dao tao, chuyén giao Cong
nghé & nude ngoai. Cac giang vién ciia Khoa hau hét déu c6 kinh nghiém, trinh d6 trong
giang day va nghién ctru khoa hoc (NCKH). Ban 1anh dao Khoa ludn tu hao véi1 doi ngti
can bg giang vién giau kinh nghiém, nhiét tinh trong giang day va NCKH cua minh.
Trude nhitng doi hoi cua thyc tién giang day, Khoa ludn luén tich cuc xay dung va bdi
dudng doi ngli can bd giang vién, xay dung cac chuong trinh, bién soan gido trinh phuc
vu giang day va hoc tap cua hoc sinh, sinh vién. Trong nhitng nim qua Khoa di c6 nhiéu
cong trinh nghién ctru cdp Nha nudc, cap Bo, cip Nganh, cap Truong va cic Cong bd
khoa hoc dang trén céc tap chi chuyén nganh.

Co s& vat chat cua Khoa duogc nha truong trang bi nhiing hé théng may hién dai, dap
tng tot cho HV hoc tap va nghién ciru, nhu: mdy tién CNC, LILX 220L gia cong céac
mau thi nghiém c6 yéu cau chinh x4c cao, cic trung tm gia cong CNC, DNM400, Super
MC F1.0-I/S gém nhiéu may nhu: may do 3 chiéu, do bién dang, do do ctiing, dot dap
CNC, tién CNC, phay CNC, do d6 nham, hé¢ théng phu cong nghé Nano, hé thong thiét
bi phuc vu thuc hanh thiét ké nguoc, tao mau nhanh . . . va cac hé théng may do, kiém
tra voi do chinh xac cao. Ngoai cac trang thiét bi ty dau tu, nha truong con nhan dugc
cac dy 4n cta Tap doan Hong Hai - Pai Loan dau tu 4,5 triéu USD, t6 chirc Jica Nhat
Ban dau tu 6,5 triéu USD cho truong toan bd cong nghé, thiét bi nganh Co khi (Phu luc
I10).

1.5. Ly do dé nghi cho phép do tao trinh dd Thac si

- Cén ctr nhu cau nguén nhan lyc nganh K¥ thuat co dién tur trinh d0 cao cua Xa hdi noi
chung, dac bi¢t 1a cdc Vién nghién curu, cac truong Pai hoc, Cao déng, cac Co quan, cac
Doanh nghiép Khoa hoc cong nghé.

- Can ctr vao nang lyc nang luc doi ngii va co s¢ vat chit ctia Nha truong, dac bi¢t la
ngudn nhan lyc dao tao nganh Ky thuat co dién tir ciia Khoa Co khi.

Hang nam truong PHCNHN da dao tao ra hang tram k¥ su Cong ngh¢ k¥ thuat co dién
tir. Cac k¥ su sau khi t6t nghiép ra trudng di nhanh chong 6 viée lam dang chuyén mén

dao tao, dap ung tdt nhiém vu va duoc cac Co quan, Doanh nghiép danh gia cao. Tuy
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nhién, dé dap tng yéu cau vé NCKH, chuyén giao cong nghé giita cac truong dai hoc,
cac vién nghién ctru, cac t6 chirc khoa hoc cong nghé trong va ngoai nude doi hoi phai
c06 doi1 ngfi co trinh d§ cao, chuyén mon sau vé linh vuc Co dién tir. Két qua khao sat cac
Co quan, Doanh nghiép trén dia ban Ha Noi va cac tinh 14n can cho thay thi truong lao
dong dang c6 nhu cau cao vé nguén nhan luc cho linh vuc co dién tir. Bén canh do,
nhiéu sinh vién ctia Nha trudng sau khi tot nghiép va cac cir nhan, k§ su dang cong tac
¢6 nhu cau duoc hoc ning cao trinh d6 chuyén mon dé dap ung tot hon yéu ciu cua sy
nghiép Céng nghiép hoa, hién dai hoa dit nudc. Nhu cau nay hoan toan phu hop véi st
ménh va chién lugc phat trién ctua Trudng Dai hoc Cong nghiép Ha Noi nhitng nim téi.
Xuit phat tir nhu cau thuc té d6 va cin ¢t vao nang lyc ciia Nha truong, Truong Pai hoc
Cong nghiép Ha Noi lam dé an dang ki dao tao trinh do thac si nganh K¥ thuat co dién

tu.
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PHAN 2: MUC TIEU PAO TAO, POI TUQNG TUYEN SINH

2.1. Nhiing cin cir dé 1ap dé 4n

- Can ctr luat gido duc dai hoc 08/2012/QH13 ban hanh ngay 18 thang 06 nam 2012;

- Can ctr Thong tu s6 38/2010/TT-BGDDT ngay 22 thang 12 nim 2010 ciia B trudng
Bo Gido duc va Pao tao quy dinh diéu kién, hd so, quy trinh cho phép dao, dinh chi
tuyén sinh, thu hdi quyét dinh cho phép dao tao cac nganh, chuyén sau trinh d6 ThS,
trinh do TS;

- Can ctr vao Théng tu s6 04/2012/TT - BGDDT ngay 15 thang 02 nim 2012 cta B
trudng Bo Giao duc va Pao tao vé viéc ban hanh danh muc gido duc, dao tao cép 1A%
trinh do ThS, TS;

- Can cr Quyét dinh s6 4811/QD-BCT ngay 29/05/2014 ctia B6 truong B Cong thuong
quy dinh chirc nang, nhiém vu, quyén han va co cau t6 chirc ciia Truong Pai hoc Cong

nghi¢p Ha Noi;

- Can ctr Thong tu 15/2014/TT-BGDT ngay 15 thang 05 nam 2014 cua B9 trudng Bo
Gido duc va Dao tao ban hanh Quy ché dao tao trinh do ThS;

- Can cr Thong tu s6 07/2015/TT-BGDDT ngay 16 thang 04 nam 2015 ciia Bo trudng
B6 Gido duc va Bao tao quy dinh vé khéi luong kién thtre t6i thiéu, yéu cau vé nang luc
ma nguoi hoc dat duoc sau khi tdt nghi¢p ddi véi mdi trinh d6 dao tao cua gido duc dai
hoc va quy trinh xay dung, thdm dinh, ban hanh chuong trinh dao tao trinh d6 dai hoc,
thac si, tién sf;

- Cin ¢t Hudng din sé 3281/BGDPT-GDPH ngay 30 thang 6 nim 2015 cua Bo Gido
duc va Pao tao vé viéc huéng dan t6 chirc thuc hién mot sb ndi dung lién quan dén thAm
dinh chuong trinh dao tao theo quy dinh cua Thong tu 07/2015/TT-BGDDT ngay
16/04/2015;

- Céan ¢ nhu cau xi hoi, nang luyc do1 ngli giang vién, co s& vat chit cua trudong

DHCNHN.
2.2. Muc tiéu dao tao

Muc tiéu chung
e Gop phan thyc hién chién luge phat trién truong giai doan 2016-2020 tam nhin
dén nam 2025 “Pai hoc Cong nghi¢p Ha Noi cung cép dich vu gido duc, dao tao,
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khoa hoc - cong nghé chit luong cao, nhiéu nganh, nhiéu loai hinh...dap tng yéu
cau cong nghiép hoa - hién dai hoa dat nude va hoi nhip qudc té°°. Tién toi xay
dung nha truong tré thanh mot truong dai hoc dang cap qudc té;

Nang cao trinh do dao tao, hop tac, lién két dao tao, hoi nhap vdi cac truong co
thr bac cao trén trudng qudc té dé hoc tip vé quan 1y va cai tién chuong trinh dao
tao;

Xay dung tién dé cho viéc mé rong quy mé va nganh dao tao & cac trinh d6 cao

hon vé sau.

Muc tiéu cu thé

bao tao nguén nhan lyc co trinh dd sau dai hoc chét lugng hang dau trong ca
nude, dat trinh d6 tién tién trong khu vuc, dap tng yéu cau phat trién cta nén
kinh té trong diéu kiéu kién hoi nhap siu rong voi thé gidi;

Xay dyng Nha truong thanh co sé nghién ciru khoa hoc cong nghé tién tién ciia
dat nude va khu vuc, dong gop hiéu qua cho sy nghiép cong nghiép ho4, hién dai
hoa;

Xay dung duoc d6i ngii vién chiic c6 dao dirc nghé nghiép va trinh do chuyén
mon cao dap ung nhu cau dio tao, nghién ciru va ing dung khoa hoc cong nghé
vao san xudt kinh doanh;

Hop tac dao tao, nghién ctru, irng dung khoa hoc cong ngh¢ cé hiéu qua véi cac
t6 chirc, ca nhan ¢ trong nude va nudc ngoai phtt hop voi phéap luat Viét Nam, va
theo thong 1¢ quéc té;

Pép tng nhu ciu ngay cang ting vé tai chinh cho cac hoat dong dao tao, khoa
hoc cong ngh¢ va phuc vu xa hoi;

Pép tng nguyén vong chinh dang cta nhitng sinh vién nha truong da tot nghiép
va cac ci nhan dang cong tac tai cac doanh nghiép, cac hoc vién, cac truong dai
hoc, cao dfmg trén dia ban Ha N1 va cac tinh 1an can mong mudn hoc 1én trinh

do thac si.

2.3. Thoi gian dao tao

Thoi gian dao tao chuong trinh thac si dugc thyuc hién trong 1,5 nam. Tuy theo nang luc

va di€u kién cu thé ma hoc vién cd thé sap xép d€ hoan thanh theo ké hoach hodc kéo

dai thém, nhung khong duoc duge vuot qua hai 1an so voi thoi gian thiét ké cho chuong
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trinh hoc.
2.4. P6i twong tuyén sinh
2.4.1 Ngudn tuyén

Ngudn tuyén sinh 13 cac thi sinh d3 c6 bang dai hoc ding chuyén nganh hodc cac nganh

gan v6i chuyén nganh Cong nghé k¥ thuét co dién tir.
2.4.2 Diéu kién du tuyén

Nguoi dy tuyén sinh ddo tao trinh do ThS phai c6 cac diéu kién sau day:
Vé vin bang:

— D3 tt nghiép dai hoc chinh quy dung chuyén nganh hoic phi hop chuyén nganh
K¥ thuat co dién tu;

— Nguoi c6 bang tot nghiép dai hoc gan voi chuyén nganh K§ thuat co dién tir hodc
t6t nghiép dai hoc hinh thirc giao duc thuong xuyén nganh dang, nganh phu hop
va nganh gan thi phai hoc bd sung kién thirc trude khi dur thi.

Vé tham nién cong tac:

— Nguoi c6 bang t6t nghiép dai hoc loai kha trd 1én dugce dy thi ngay sau khi tdt
nghiép. P6i véi nhitng trudng hop tot nghiép dai hoc con lai, dugc dy thi sau khi
¢6 it nhat mdt nam kinh nghi¢m lam viéc trong linh vyc Co dién tr ké tir ngay co

quyét dinh cong nhan t6t nghiép dai hoc dén ngay nop ho so du thi.
2.5. Danh muc nganh gan, nganh phu hop nganh hoiic chuyén nganh dé nghi cho
phép dao tao
e Chuyén nganh phu hop: La hudng dao tao thudc chuyén nganh Céng nghé ky

thuat co dién tur.

e Chuyén nganh gan: La nhitng hudng ddo tao thudc cac chuyén nganh: Cong nghé
k¥ thuat co khi; Su pham k¥ thuat co khi; Cong nghé han; Cong nghé ky thuat 6
t0; Cong nghé k¥ thuat ty dong hoa ...

e Céc truong hop nganh gan khac ngoai danh muc nay s& dugc Hiéu trudng xem

xét va quyét dinh.
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2.6. Danh muc cic mon hoc bd sung Kién thirc

Bdng 2.1 Danh muc hoc phan b sung kién thirc

Thoi lwgng
(Tin chi)
Stt Mai 56 Tén hoc phan TH,
2 Tw
Tong | LT | TN, NC
TL
1 | 0104117 | Co ly thuyét 2 2 0 | 4
2 | 0104119 | Chi tiét may 2 1.5 105 | 4
3 | 0503127 | K§ thuat lap trinh 2 15 105 | 4
4 | 0104142 | Hé thong tu dong thiry khi 2 15 105 | 4
5 0104144 | Ky thuat diéu khién chap hanh 2 15 |05 | 4
6 | 0103146 | Ky thuat robot 2 15 105 | 4
7 | 0104147 | K§ thuat tw dong hoa 2 15 105 | 4
8 | 0104149 | Ly thuyét diéu khién 2 2 0 4
9 0104155 | Nguyén ly may 2 1.5 | 0.5 4
10 | 0104158 | Sirc bén vat liéu 2 15 105 | 4
11 | 0104165 | Thiét ké va phat trién san pham 2 15 |05 | 4

2.7. Dy kién quy mé tuyén sinh
Trong nam dau tién, Truong PHCNHN du kién tuyén sinh khoang 20 hoc vién chuyén
nganh K¥ thuat co dién tir, sau do sb lugng s€ duogc tang déan theo tirng nam.

Bdng 2.2 Dy kién quy mé tuyén sinh trong 5 nam dau

Stt Nam dao tao S6 lwong hoc vién
1 2017 20
2 2018 30
3 2019 30
4 2020 45
5 2021 45
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2.8. Dy kién mirc thu hoc phi/ngudi hoc/nim

Murc hoc phi duoc thuc hi¢n theo nghi dinh 49/2010/ND-CP cua Chinh phu ngay 14

thang 5 nam 2010 Quy dinh vé mién, giam hoc phi, ho tro chi phi hoc tap va co ché thu,

st dung hoc phi doi véi co s¢ gido duc thude h¢ thong gido duc qudce dan tir nam hoc

2010 - 2011 dén ndm hoc 2016 — 2017.

2.9. Yéu cau déi véi nguoi tét nghiép

- Can ctr Thong tu s6 15/2014/TT-BGDDT ngay 15 thang 05 nim 2014 ctia B trudng

Bo Gi4o duc va Pao tao vé viéc ban hanh Quy ché ddo tao trinh do thac si.

a) C6 du diéu kién bao vé luan van gom:

Hoan thanh chuong trinh dao tao, c6 diém trung binh chung cac hoc phan trong
chuong trinh ddo tao dat tir 5,5 trd 1én (theo thang diém 10) hodc diém C tro 1én
(theo thang diém chir);

Pat yéu cau vé trinh d6 ngoai ngir: Trinh d6 nang luc ngoai ngir (tiéng Anh) cia
hoc vién dat dugc 0 murc twong duong cép do B1 hodc bac 3/6 ciia Khung Chau
Au chung.

C6 don xin bao vé va cam doan danh dy vé két qua nghién ctru trung thuc, dong
thoi phai c6 ¥ kién xac nhan cua ngudi hudng dan 13 luin vin dat cac yéu ciu
theo quy dinh;

Khoéng bi truy ctru trdch nhiém hinh sy va khong trong thoi gian bi ky luat dinh
chi hoc tap;

Khéng bi t6 cdo theo quy dinh cta phéap luat vé ndi dung khoa hoc trong luan

van.

b) Bao vé ludn van dat tir 5,5 diém tré 1én.
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PHAN 3: NANG LUC CUA CO SO PAO TAO
3.1. Céac quyét dinh vé viéc cho phép dao tao

- Quyét dinh s6 61/QP-BDG&DT ngay 06 thang 01 nim 2006 vé viéc giao cho truong Pai
hoc Cong nghiép Ha Noi mé cac nganh dao tao dai hoc nganh Cong nghé ky thuat co khi,
Cong ngh¢ ky thuat co dién tir, Cong nghé k¥ thuat dién, Cong nghé k¥ thuéat 6 to, Ké toan,
Quan tri1 kinh doanh;

- Quyét dinh sb6 220/QD-BDG&DT ngay 13 thang 01 nim 2009 vé viéc giao cho truong
bai hoc Cong nghiép Ha N1 dao tao trinh do dai hoc Cong nghé hoda hiru co, Cong nghé
may, Thiét ké thoi trang;

- Quyét dinh s6 3002/QD-BGDDT ngay 18 thang 8 nim 2015 vé viée giao cho truong Pai
hoc Cong nghiép Ha N1 dao tao trinh d dai hoc Quan tri kinh doanh du lich, Viét Nam
hoc, Cong nghé hoa dau.

3.2. Dgi ngii gidng vién co hiru

Doi ngii gidang vién tham gia dao tao thac si nganh Ky thuat co dién tir 1a cac gidng vién,
nha khoa hoc c6 nang luc chuyén mén tdt, c6 trinh do ngoai ngir, nhi¢t tinh, tam huyét Vo1

su nghi¢p dao tao cua nha truong.

Bang 3.1. Doi ngii can bo co hitu tham gia dao tao

Hoc Thanh
. Ho va tén, nam Tham gia
So ham, Hoc vi, nwéc, Chuyén tich
sinh, chirc vu hién , dao tao
TT nim | nam tot nghiép nganh khoa
tai SPH
phong hoc
PGS, | TSKH, Han Codiéntr- |2012/DHB
1 | Pham Buc Cuong , 21
2016 | Qudc, 2007. Nano KHN
K¥ thuat co
i TS, Pai Loan, 2014/bDHC
2 | Nguyén Anh Tt khi va Ty 12
2013 NHN
dong hoa
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., TS, Trung ' 2016/DHC
3 | Phan DPinh Hiéu i K¥ thuat dién 3
Quoc, 2016 NHN
PGS, | TS, bHBKHN, |[KTCK 2012/BHC
4 | Phung Xuan Son 20
2016 | 2010 (CNCTM) NHN
TS, DPHNN HN, 2013/bHC
5 | Pham Thi Minh Hué KTCK 17
2012 NHN
bong luc hoc
N , TS, Lién bang & 2013/bHC
6 | Nguyen Van Thang 4
Nga, 2013 NHN
P06 bén may
. , TS, Vién KTCK 2013/bHC
7 | Tran Quoc Hung 6
NCCK, 2012 (CNCTM) NHN
TS, Trung 2014/bHC
8 | Truong Chi Cong , Co hoc 8
Quoc, 2014 NHN
N . TS, bPHBKHN, | KTCK 2014/DHC
9 | Nguyén Van Thién 6
2014 (CNCTM) NHN
, TS, bPHBKHN, | KTCK 2015/bHC
10 | Hoang Tién Diing 8
2015 (CNCTM) NHN
N , TS, PHBKHN, | KTCK 2015/bHC
11 | Nguyen Tuan Linh 8
2015 (CNCTM) NHN
, TS, Trung 2016/bHC
12 | Chu Khac Trung , KTCK 3
Quoc, 2016 NHN

3.3. Co sé vat chit phuc vu cho dao tao

3.3.1 Thiét bi phuc vu dao tao

Hi¢n nay, Nha truong c6 3 co sé dao tao & Ha Noi va Ha Nam véi téng dién tich 50 ha.

Trong d6 c6 trén 300 phong phong hoc 1y thuyét; 200 phong thyc hanh, thi nghiém, véi

téng sb6 hon 2500 may tinh. Trong do, c6 30 phong thuc hanh, thi nghiém phuc vu dao tao
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chuyén sdu nganh Cong nghé ché tao may va Co dién tir voi nhiéu thiét bi hién dai, cy thé

nhu sau:

- Phong thi nghiém (PTN) Robot cong nghiép véi dién tich phong100m? Dung dé nghién ctru va
thyue hanh cho cac moén hoc ¢6 lién quan dén Robot. Cac trang thiét bi chinh: Robot cong nghiép
Nachi: MC20 c6 6 bac tu do, kha ndng nang 20kg, tAm voi 1,75m, do chinh xac vi trf 0,03mm,
camera s giam sat chuyén dong, c6 kha ning thay dao nhanh nhd bo thay dao tr dong véi cac dau
gap, dau mai va dau cit, 1ap trinh va két néi may tinh. Robot han Almega AX-V6 ¢6 6 bac tu do,
cho phép thuc hién nhiéu ché d6 han vdi cac lai duong han khéac nhau. Xe tw hanh AGV: Tai trong
100kg, téc d6 dich chuyén 15m/ph, d6 chinh céc vi trf 2mm, diéu khién va gidm st tir xa bang

may tinh trung tim. Cac hang muc chinh do nha truong dau tu véi tong mirc dau tu hon 3 ty dong.

- PTN Co dién tir voi dién tich phong 150m> Thuc hanh cac hoc phan chuyén sau: Lap trinh PLC;
Tu dong hoa hé théng thay khi; Ly thuyét didu khién tu dong; M6 hinh hoa va mé phong; Cam
bién va hé thong do va thuc hanh Co dién tir. Cac trang thiét bi chinh: Bo thuc hanh thiy Iyc (30
bai thyc hanh); Bo thyc hanh khi nén (45 baithuc hanh); B diéu khién PLC: Siemen S7-200 va
phan mém lap trinh; Hé thong phén loai san pham: Phan biét mau sac, lap trinh PLC, chap hanh
khi nén; Hé thong diéu khién muyc chat Iong: Diéu khién PID bang phan mém chuyén dung; Hé
thong diéu khién Iuu lugng chat long: Diéu khién PID bang phan mém chuyén dung; Hé thong
diéu khién nhiét d6: Piéu khién PID bang phan mém chuyén dung; Hé thong diéu khién ap suat:
Diéu khién PID bing phin mém chuyén dung; Hé thong diéu khién téc d6 dong co: Didu khién
PID bang phan mém chuyén dung; Hé thong diéu khién tuyén tinh: Piéu khién PID bang phan
mém chuyén dung; Con lac nguoc mot bac ty do: Diéu khién logic m¢; BO thuce hanh Lucas: Thuc
hién cac thi nghiém vé cam bién, do ludng va diéu khién; Cac phan mém chuyén sau: Matlab,
Labview, Automation studio,. .. Cac hang myc chinh do nha truong dau tu ndm 2008 véi tong mic

dau tu hon 4 ty dong.

- PTN do véi dién tich 80m?, gém céc thiét bi may do 3D; may do bién dang c6 do khuyéch dai
100 lan, may do bién dang 2D va nhiéu dung cuy, dau do kém theo duogc Chinh phu Nhat tai tro tir
du an JICA. Phong duoc sir dung dé phuc vu giang day cac hoc phan lién quan dén hé théng do

luong tu dong, thuc hién cac deé tai nghién ctru cia HV cao hoc.
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- PTN strc bén vat liéu véi dién tich 200m2, g@)m cac thiét bi: 01 may kéo nén van nang, 02 may
kiém tra siéu am, 01 may chup Xquang, 02 may kiém tra tir tinh va nhiéu dung cu, dau do kém
theo dugc Chinh phu Nhét tai trg ttr du an JICA. Phong duoc stir dung dé giang day cac cép trinh
d6 nganh co khi trong cac hoc phan vat liéu, co, strc bén ... Kiém tra cdc san phim trong san xuét
va phuc vu giang day hoc phan Iy thuyét bién dang déo kim loai, co s& vat Iy qua trinh cit got kim
loai, dac biét phong duoc str dung thuc hi¢n cac de tai nghién ctru cua HV cao hoc lién quan dén

kiém tra, do luong.

- PTN véi cc trung tAm gia cong CNC c6 dién tich 120m?2, gom céc thiét bi: 01 trung tam gia
cong ding TAKIZAWA, 01 trung tdm gia cong HITACHI, 01 may tién CNC (SL 253) va
nhiéu dung cy trang thiét bi kém theo dugc Chinh phu Nhat tai tro tir du an JICA. Phong
duoc st dung dé giang day cac cﬁp trinh d§ nganh co khi, co dién tu, phuc vu dao tao két
hop san xuét, gia cong cac mau thi nghiém phuc vu coéng tac nghién ctru. Phuc vu cong tac

NCKH va luan vin thac si (LVThS) vé cong nghé CNC.

- PTN do ludng chinh x4c véi dién tich 140m?, gém cac thiét bi may do do bong, bo do nhiét, bo
do luc, may kiém tra do dao, may kiém tra d6 chinh xac banh rang va nhiéu dung cu kém theo
duoc nha truong dau tu. Phong dugce st dung dé giang day cac cap trinh 6 nganh co khi trong cac
modn hoc dung sai, do luong va str dung trong viéc ludng cac san phdm trong san xut va phuc vu
giang day hoc phan hé théng do ludng ty dong trong ché tao co khi, thuc hién cac dé tai nghién

cuu cua HV cao hoc.

- PTN c6ng nghé¢ CAD/CAM-CNC vé6i dién tich phong 100m?. Muc dich sir dung: Dao tao
va chuyén giao cong nghé CAD/CAM-CNC dap tmg muc dich ddo tio chuyén sau co khi;
Nghién ctru va tmg dung cong nghé CAD/CAM-CNC vao san xuat va NCKH; Cap nhat va
phat trién cong nghé trong linh vuc CAD/CAM-CNC; Phuc vu cho hoc tap NCKH cua cac
HV dao tao sau dai hoc (SPH)... Cac trang thiét bi dugc trudng dau tu gdbm: 01 may tién
CNC-PC TURNSS, 01 may phay CNC-PC MILL55, 25 mdy tinh c6 cau hinh cao va nhiéu
trang thiét bi khac.

- PTN phay CNC, dién tich phong 280 m2duoc dau tu tir du an trung tam k¥ thuat Hong Hai -
DPHCNHN. Muc dich str dung : Thi nghiém, thuc hanh cat got kim loai trén may diéu khién s,

trién khai cac dé tai LATS, phuc vu cong tac nghién ciru va chuyén giao cong nghé trong linh vyc

24



co khi. Céc trang thiét bi chinh: 32 may phay CNC TC 500, hanh trinh gia cong 500x400x300, toc
do truc chinh 20,000 vong phut, may tinh phuc vu 1ap trinh ty dong va nhiéu trang thiét bi kém
theo.

- PTN xung dién, dién tich phong 280m?2, duoc dau tu tir du 4n trung tim k¥ thuat Hong Hai —
DPHCNHN. Muyc dich str dung: Thi nghiém, thuc hanh cat got kim loai trén may Cit day; Xung
dién phuc vu cong tic gidng day va nghién ciru nganh co khi. Céc trang thiét bj chinh: 10 may Cét
day CHMER CW400 c6 hanh trinh gia cong 400x300x300; 12 may xung dién CHMER c6 hanh
trinh gia cong 400x400x300, méy tinh phuc vu l4p trinh ty dong va cac trang thiét bi khac kém
theo.

- PTN thiét ké nguoc, dién tich phong 50 m2, cac trang thiét bi duoc nha truong dau tu gdm:
May in 3D; May rira mau; May quét 3D; Hé thong may vi tinh va may tinh x4ch tay phuc
vu may Scan 3D va may in 3D. Muc dich sir dung: Thi nghiém, thyc hanh thiét ké khuén;
Phuong phap gia cong tién tién; CAD/CAM.

- PTN cong nghé Nano, dién tich phong 44 m?, cac trang thiét bi dwoc nha trudng dau tr gém:
Thiét bi phun xa Univex 400; Tu bao quan AD-250; Bé lam sach siéu am S30H; Tu hut
EFH-4A8; Tu vi khi hau SDH-01; Méy lam mat nudc dang nudéc KHPW-005S; Thap giai
nhiét LBC-8RT. Muc dich st dung: Nghién ctru khoa hoc; Thi nghiém phu Nano; Cong
nghé Nano.

Ngoai ra, Nha truong con ty dau tu va duge cac du an ciia Nhat Ban, Pai Loan, Han Quéc tai tro
xay dung trén 20 xudng thuc hanh ve cit got kim loai, dot dap, han... véi hang tram may cong cu
van nang, nhiéu may han cac loai, Robot han...Phuc vu cong tdc dao tao két hop, san Xuét va
nghién ctru.

Bdng 3.2 Cdc phong hoc, trang thiét bi phuc vu ddo tao ciia nha truong

Tén goi clia may, thiet . .
Nuwéc san xuat, So . i
STT | bi, ky hiéu, muc dich . Tén hoc phan sir dung thiét bi
nam san xuat | lwong
st dung

Phong thi nghiém do lwong

May do 3 chiéu, ¥ )
1 ' Nhat 2015 01 | - Cam bién va xtr ly tin hi€u do
Mituyoto
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Tén goi ciia may, thiét , .
Nuwée san xuat, So . .
STT | bi, ky hi¢u, muc dich , Tén hoc phan sir dung thiet bi
nam san xuat | lwgng
st dung
May do bién dang,
2 . Nhat 2003 02
Mituyoto
May do d6 nhdm
3 ) Nhat 2015 01
Mituyoto
Phong thi nghiém vét li¢u
May kéo nén Han
1 . 2012 01
BESTUTM - 500HH Quoc
May kéo nén Han
2 . 2012 01
BESTUTM - 050MD Quoc
3 | May cat mau TNC50B | Pai Loan 2012 | 01
. - K§ thuat thiét ké
Mzdy danh bong . o .
4 bai Loan 2012 01 | - Thiét ké ngugc/Tao mau nhanh
TNP200FRS-A3-HA .
i ] - K¥ thuat chan doan
Kinh hiém vi Olympus
5 Nhat 2012 | 01 bd
GX51
, Trung
6 | Kinh hiém vi JL2030A , 2012 | 05bd
Quoc
May do do cun Trun
7 Y ' © . s 2012 01
JHR45C Quodc
Phong thi nghiém CNC
1 May tién CNC Moriseki Nhat 2002 01
Trung Tam gia cong . " 2
. - H¢ thong dicu khién may CNC
2 | CNC, Takizawa Teko- Nhit 2003 01 .
- Phuong phap xay dung bé mat
MAC-V40
cho CAD/CAM
Trung Tam gia cong
3 Nhat 2014 03
CNC, HITACHI

Phong thi nghiém do lwong chinh xac

May do do bong SJ-400

Nhat 2006

01

- K§ thuat chan doan
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Tén goi ciia may, thiét

Nuwdc san xuét, ) . )
STT | bi, ky hi¢u, muc dich , Tén hoc phan sir dung thiet bi
nam san xuat | lwgng
st dung

Thiét b do luc cét 3 - Dao dong k¥ thuat nang cao
2 . Thuy sy 2006 01

thanh phan

. Viét
3 | Thiet bi do nhiét 2010 01
Nam
Phong thi nghiém CAD/CAM-CNC

May tién CNC Bin , - Phuong phép xay dung bé mat
1 y s Ao 2000 01 S PHAP %2y s

nghiéng PC TURNSS cho CAD/CAM

May phay CNC PC , - Hé thong diéu khién may CNC
2 Ao 2002 01

MILLSS

Phong thi nghiém Robot cong nghiép

Robot han Almega EX-
1 Nhat Ban 2002 01

V6
2 | Robot Nachi MC20 Nhat 2011 01 . L

- Bong lyc hoc va dicu khién tay

B0 diéu khién may CNC 5 | Trung méy
3 . 2013 01

truc 802D-sl Quoc - M6 hinh héa va mé phong hé

B0 diéu khién may CNC3 | Trung théng
4 ) 2013 01

truc Sinimerik 802S Quoc

B0 diéu khién may CNC 2 Trung
5 . 2013 01

truc 802S Quoc

Phong thi nghiém Co dién tir

Thiét bi thyc hanh k§
1 | thuatdiéu khién miicco | Dtc 2008 | 01

ban

Thiét bi thyc hanh ky
2 | thuat diéu khién luu Dic 2008 | 01

lugng co ban
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STT

Tén goi ciia may, thiét
bi, ky hi¢u, muc dich

st dung

Nuwdc san xuat,

nam san xuat

So

lwgng

Tén hoc phén sir dung thiét bj

Thiét bi thuc hanh k¥
thuat diéu khién ap suét

co ban

Puc

2008

01

Thiét bi thuc hanh k¥
thuat diéu khién nhiét do

co ban

Puc

2008

01

Thiét bi thuc hanh k¥
thuat diéu khién toc do

co ban

Puc

2008

Thiét bi thyc hanh k¥
thuat diéu khién vi tri co

ban

buc

2008

01

Thiét bi thyc hanh k¥
thuat diéu khién Fuzzy:
Carrier Vehicle with

Inverted Pendulum

Puc

2008

01

B6 phén loai san pham

buc

2008

01

Bo thuc hanh Unit Train

buc

2008

08

10

B¢ card thi nghiém thuc
hanh cac mach loc nhiéu

tin hiéu

buc

2008

02

11

B¢ card thi nghiém thuc
hanh mach khuyéch dai

thuéat toan

buc

2008

02

12

B0 card thi nghi¢m thuc
hanh cac mach linh kién
va cac mach vong diéu

khién kin (MTI 5.1)

buc

2008

02

- M6 hinh héa va mé phong hé
thong

- biéu khién tu dong thuy khi

- Cam bién va xur 1y tin hiéu do

- K§ thuat thiét ké

- Hé théng nhing
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STT

Tén goi ciia may, thiét
bi, ky hi¢u, muc dich

st dung

Nuwdc san xuat,

nam san xuat

So

lurong

Tén hoc phén sir dung thiét bj

13

B9 card thi nghiém thuc
hanh mach diéu khién
nhiét 4o, toc d6 va cuong
dd anh sang (MTI 5.2)

buc

2008

02

14

B0 card thi nghi¢m thuc
hanh mach diéu khién
qua trinh mac bom va

luu luong

Puc

2008

02

15

Bd card thi nghi¢m do
luong cac dai lugng
nhiét dg, ap sudt & luc
(MTI 8.2)

buc

2008

02

16

B¢ card thi nghiém do
luong cac dai luong do
dai, goc quay & toc do
dai (MTI 8.3)

Puc

2008

02

17

B6 thi nghiém thyuc hanh
véi céc loai sensor cong

nghiép

buc

2008

02

18

PLC S7-200

buc

2008

03

19

PLC S7-300

buc

2013

01

20

B6 thi nghi¢m thuc hanh
ky thuat diéu khién logic
c6 lap trinh PLC va
mang PROFIBUS

buc

2008

02

21

Bo phan mém mé phong
LabVIEW 10  user
teaching license for

Windows

2008

01
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Tén goi ciia may, thiét

Nuwdc san xuét, ) . ]
STT | bi, ky hi¢u, muc dich , Tén hoc phan sir dung thiet bi
nam san xuat | lwgng
st dung
May phat chitc nang co
22 |lap trinh  (Function | Pai Loan 2008 2
generator)
May hi¢n song ]
23 ) Dai Loan 2008 02
(Oscillosscope)
May tien CNC, LILX
220L, gia cong cac mau thi
. 3 Han
24 | nghiém c6 yéu cau chinh , 2009 01
) Quoc
xac cao; Thi nghiém;
nghién ctru vé tién CNC
Trung tam gia cong
CNC, DNM400, gia
cong cac mau thi nghiém Han
25 . , 2009 01
c6 yéu cau chinh xac | Quodc
cao; thi nghiém; nghién
ctru vé trung tim CNC
Trung tam gia cong
Trung
26 | CNC, Super MC F1.0- , 2008 23
Quoc
I/S
May EDM Wirecut, )
27 Dai Loan 2008 12
CM323C+50N
May gia EDM, ]
28 Dai Loan 2008 10
CW420SH
May do do cting,
29 . Nhat 2005 01
Mituyoto
30 | May mai tron ngoai Nhat 2002 01
) Trung
31 | May mai tron . 2010 01
Quodc
32 | May mai phing Pai Loan 2008 | 20
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Tén goi ciia may, thiét , .
Nuwée san xuat, So . ,
STT | bi, ky hi¢u, muc dich , Tén hoc phan sir dung thiet bi
nam san xuat | lwgng
st dung
o, Trung
33 | May mai phang , 2010 01
Quodc
Phong thi nghiém thiy khi
Hé théng thiét bi thi '
) Viét
1 | nghiém, thyc hanh khi 2010 | 01 bd
] Nam
nén, dién-khi nén
Hé théng thiét bi thi '
) Viét
2 | nghiém, thuc hanh thuy 2010 | 01 bd
Nam
Iuc
Bo thiét bi thi nghiém
3 Durc 2013 | 01 bd
khi nén TP101
Bo thiét bi thi nghiém - Piéu khién tu dong thiry khi
4 ) Duc 2013 | 01 bd y i
bién - khi nén TP201 - Cam bién va xur 1y tin hi¢u do
Bo thiét bi thi nghiém
5 |cong ngh¢ thuy luc Duc 2013 | 01 bd
TP501
Bo thiét bi thi nghiém
6 | cong nghé dién-thuy luc Duc 2013 | 01 bd
TP601
Bo thiét bi thi nghiém
7 o Duc 2013 | 01 bd
mo rong
Phong thi nghiém Thiét ké nguoc - Tao mau nhanh
1 | Mayin 3D My 2015 01
2 | May rira mau My 2015 | 01
3 | May quét 3D Anh 2015 01
May tinh xach tay phuc | Trun
4 Y Y P . s 2015 01
vu may Scan 3D Quoc
May tinh xach tay phuc | Trun
5 Y ' Y P . S 2015 | o
vu may in 3D Quoc
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STT

Tén goi ciia may, thiét
bi, ky hi¢u, muc dich

st dung

Nuwdc san xuat,

nam san xuat

So

lwgng

Tén hoc phén sir dung thiét bj

Phong thi nghiém Cong nghé Nano

Thiét bi phun xa Univex

1 buc 2015 01
400
Fujie
2 | Ta bao quan (AD-250) 2015 01
Chau
Bé lam sach siéu am .
3 Indonesia 2015 01
(S30H)
Viét .
4 | Tu hat (EFH-4A8) N 2015 01 | - K¥ thuat thiet ke
am
- Vi co dién tir
Ta vi khi hau (SDH-
Trung
5 | 01)(Temperature & Qué 2015 01
uoc
Humidity Chamber)
May lam mat nudc dang Viét
6 2015 01
nuoc (KHPW-005S) Nam
Thép giai nhiét (LBC- Viét
7 2015 01
8RT) Nam
Phong thi nghiém Vi xir 1y/Vi diéu khién
. Vit
1| Module vi xtr Iy 8951 2009 15
Nam
Module vi xur ly .
2 M¥ 2008 15
PIC16
Module vi xtr 1y - Diéu khién s6
3 M¥ 2012 | 03 o m e ah 2
PIC32 - K¥ thuat vi diéu khién
Module vi xtr ly ARM Nhat
4 . 2009 | 20
Cortex M3 Ban
bai
5 | May tinh 2011 24
Loan
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Tén goi ciia may, thiét

Nuwdc san xuét, ) . ]
STT | bi, ky hi¢u, muc dich , Tén hoc phan sir dung thiet bi
nam san xuat | lwgng
st dung
Module do luong va n
3 s Viét
6 | diéu khién bang may 2008 | 15
. Nam
tinh
) Nhat
7 | Module Zigbee . 2012 | 05
Ban
Module thi nghiém Nhat
8 2012 | 04
WIFI Ban
_ bai
9 | B nap chip ICD2 2008 | 19
Loan
i Nhat
10 | May hién song . 2004 | 04
Ban
. . Nhat
11 | May hién song so : 2012 | 12
Ban
Viét
12 | Modun PLC CPMI1E 10
Nam 2010
Phong thi nghiém PLC&Mang truyén thong cong nghiép
B thyuc hanh diéu
khién phéi liéu: HPE/ ,
1 buc 2013 02
CPP-1
- - K§ thuat vi diéu khién
Bo thuc hanh diéu . L )
. - Ly thuyét diéu khién hién dai
khién dong bao san . C o
2 , Duc 2013 02 | - Thi gidc may tinh
pham: HPE/ CPLV-1 T
- bicu khién s6
B6 thuc hanh diéu
3 | khién x4 ligu: HPE/ Pac 2013 | 02

CPFR-1
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Tén goi ciia may, thiét

STT | bi, ky hiéu, muc dich leéc Sfm Xuft’ 50 Tén hoc phan sir dung thiét bi
st dung nam san xuat | lwong

B6 thuc hanh diéu

4 | khién xa liéu: HPE/ buc 2013 | 02
CPFR-1
Bo thuc hanh diéu

5 | khién phan loai san buc 2013 | 02
pham: HPE/ CPS3P-1
Bo thuc hanh diéu

6 | khién dén giao thong: D 2013 | 02
HPE/ CPTR-1
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3.3.2 Thu vién

Nha truong c6 03 trung tim thong tin thu vién véi tong dién tich 6.500m2 (trong d6 dién
tich cac phong doc, nghién ctru, hoi thao la 4.500m2 va dién tich 2.000m2 kho chura) véi
trén 300.000 dau sach, sb dau sach va gido trinh dién tir hon 10.000 don vi, hé théng phong
doc, phong nghién ctru, tra ctru tai li¢u hién dai.

Trung tam st dung hé quan tri thu vién Libol 6.0 (Library Online 6.0), st dung cong ngh¢
mi vach dé quan 1y hoat dong thu vién. Nha truong di xdy dung Website thu vién

http://lib.haui.edu.vn/ dé phuc vu cho sinh vién. Ngoai ra thu vién cua trudng con két ndi

voi thu vién cia B Gido duc va Dao tao http://ebook.moet.gov.vn/ gitip cho sinh vién, hoc

vién cua truong tra ctru, st dung tai liéu dé nghién ctru va hoc tap.

Bang 3.3 Danh muc tai liéu phuc vu dao tao cua nha trircong

Nuée xuit . 3
. So lwgng | Tén hoc phan sir dung
STT | Tén sach, tén tap chi ban/Nam xuat
ban sach sach, tap chi
ban
Céc phuong phap xac Viét Nam/NXB
1 | dinh do chinh xé4c gia Khoa hoc & K§ 100 K thuat thiét ké
cong thuat/2011
.o Viét Nam/NXB
San xuat linh hoat Phuong phédp xay dung
2 Khoa hoc & K¥ 100 .
FMS&Tich hop CIM/GS. bé mat cho CAD/CAM
thuat/2011
Hé théng do luong tu ) bong luc hoc va diéu
3 . Viét Nam/2010 145 2
dong trong ché tao co khi khién tay may
o Viét Nam/NXB oz
4 | Chi tiet may 150 Ky thuat thiét ke
Giao Duc/2010
Viét Nam/NXB . N
. Thiét ké ngugc/Tao mau
5 | ATLAS do ga Khoa hoc & K¥ 50
nhanh
thuat/2010
Viét Nam/NXB ,
6 | Nguyén ly may 100 K§ thuat chan doan
Giao Duc/2010
Tinh toén thiét ké hé dan | Viét Nam/NXB L
7 _ 100 K¥ thuat thiet ke
dong co khi. Giao Duc/2010
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http://lib.haui.edu.vn/
http://ebook.moet.gov.vn/

Viét Nam/NXB

8 | Thiét ké chi tiét may 100 K thuat thiét ké
Giao Duc/2010
. , Viét Nam/ NXB
Chi tiét co cau chinh xac ,
9 Bach Khoa-Ha 100 K¥ thuat chan doan
(Tap 1,2) :
Ni/2012
Viét Nam/ NXB . .7
Co hoc thuy khi tng bicu khién tu dong thuy
10 Béch Khoa-Ha 100
dung (Tap 1,2) . khi
N0i/2013
Viét Nam/ NXB
11 | Cong nghé boi tron Bach Khoa-Ha 50 K¥ thuat chan doan
Noi/2011
Viét Nam/ NXB L x
Cong ngh¢ dap tao hinh Thiét ké ngugc/Tao mau
12 , Béach Khoa-Ha 150
khoi nhanh
N§i/2012
Viét Nam/ NXB
13 | Cong nghé dap thiy tinh | Bach Khoa-Ha 100 K§ thuat thiét ké
Noi
Viét Nam/ NXB
14 | Gido trinh co hoc vat bay | Bach Khoa-Ha 150 Robot di dong
N§i/2013
Viét Nam/ NXB
15 | Gi4o tinh vat liéu han Bach Khoa-Ha 100 K thuat thiét ké
Ni/2012
Viét Nam/ NXB ., N
. Thiét ké ngugc/Tao mau
16 | Ly thuyét dap tao hinh Béach Khoa-Ha 100
nhanh
N§i/2013
, Viét Nam/ NXB
M6 phdng s6 qua trinh M6 hinh héa va md
17 y Bach Khoa-Ha 150 .
bién dang ) phong hé thong
No1
. Viét Nam/ NXB L N
On dinh cta h¢ dong luc Thiét ké ngugc/Tao mau
18 Béach Khoa-Ha 50
va céac ap dung k¥ thuat ] nhanh
N§i/2012
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Phan tich truyén nhiét

Viét Nam/ NXB

19 Bach Khoa-Ha 150 Téi vu hoa trong k¥ thuat
han va ung dung )
N6i/2012
. Viét Nam/ NXB
Su lan truyén song ung Dao dong k¥ thuat nang
20 , , Béch Khoa-Ha 100
suat trong vat the ) cao
Ni/2013
. Viét Nam/ NXB .,
Truyén dong - tu dong va Cam bién va xu ly tin
21 . . Béach Khoa-Ha 50
dicu khién khi nén ) hiéu do
N§i/2013
22 | Tri tué nhan tao Viét Nam/2014 70 K§ thuat vi diéu khién
Dung sai lap ghép va do ) .
23 Viét Nam/2014 140 K¥ thuat chan doan
luong ky thuat
24 | Vat liéu hoc Viét Nam/2012 250 K§ thuat thiét ké
25 | Cong ngh¢ ché tao may 1 | Viét Nam/2011 180 K§ thuat thiét ké
, ) Thiét ké nguoc/Tao mau
26 | Cong nghé¢ ché tao may 2 | Viét Nam/2016 180
nhanh
. ) ) Thiét ké nguoc/Tao mau
27 | Strc bén vat liéu Viét Nam/2014 150
nhanh
Cong nghé béo tri thiétbi | i
28 ] Viét Nam/2015 100 Ky¥ thuat chan doan
cong nghi¢p
. ‘ Thiét ké nguoc/Tao mau
29 | Nguyén ly cat Viét Nam/2016 100
nhanh
. ‘ Thiét ké nguoc/Tao mau
30 | boga Viét Nam/2016 150
nhanh
31 | Dung cu cit Viét Nam/2016 150 K thuat thiét ké
Ché d6 cat gia cong co L s
32 Khi Viét Nam/2016 120 K¥ thuat thiet ke
i
Dao dong k¥ thuat tron Dao dong k¥ thuat nan
33 . &y T s Viét Nam/2016 120 e ey Tk s
thiét ke co khi cao
K¥ thuat vi xir Iy va diéu | o
34 , Viét Nam/2016 50 K§ thuat vi diéu khién
khién
L , Ly thuyét diéu khién
35 | biéu khién PLC Viét Nam/2016 50

hién dai
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36 | Chi tiét may Viét Nam/2013 150 K thuat thiét ké
_ _ ISTE Ltd and . o . o
Electrical Machines . Sach dién | M6 hinh hoa va md
37 _ _ John Wiley & i o
Diagnosis tir phong hé thong
Sons, 2011
Analysis of Electric _ . ) g
. ) Wiley-IEEE | Sach dién | Cam bién va xur ly tin
38 | Machinery and Drive »
. Press, 2013 tur hiéu do
Systems 3rd Edition
_ New York NY ] ) ) L ”
Analysis and Control of i Sach dién | Ly thuyét diéu khién
39 _ John Wiley & o
Linear Systems to hién dai
Sons, 2007
LLH
40 Embedded  controller | Technology | Sach dién | Diéu khién ty dong thity
hardware design Publishing, tu khi
2010
. The )
Fuzzy Logic Toolbox™ Sach dién | .
41 . MathWorks, K¥ thuat vi di¢u khién
2 User’s Guide tur
Inc, 2010
Neural Network The )
Sach dién | .. ) o
42 | Toolbox™ 7 User’s | MathWorks, " Toi vu hoa trong k§ thuat
u
Guide Inc, 2010
Automating ] n
i Lulu.com, Sachdién | ., ., |
43 | Manufacturing Systems Diéu khién s6
_ 2010 tu
with PLCs
Creative
Commons
Discovering the STM32 | Attibution-Non | Sach di¢n o
44 Thi gidc may tinh
Microcontroller Commercial tur
ShareAlike,
2011
Analysis of Electric . ) » ) P ”
, _ Wiley-IEEE | Sach dién | Ly thuyét di€u khién
45 | Machinery and Drive .
Press, 2013 tr hién dai

Systems 3rd Edition
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Advanced  Electrical . Sach dién | . ., .
46 ) Springer, 2010 biéu khién qua trinh
Drives tor
Dynamics and Control , Sach dién | Ly thuyét diéu khién
47 , . Springer, 2011 o
of Electrical Drives tr hién dai
Advanced and
Intelligent Control in _ Sachdign | )
48 _ Springer, 2014 Hé thong nhiing
Power Electronics and tur
Drives
NXB bai hoc
Lap trinh h¢ thé oc gia TP.
49 °p tin v g Q}lOC g . 105 Robot di dong
nhung H6 Chi Minh,
2014
H¢ thong diéu khién o
. _ | Nhaxuat ban ) PR "
giam sat va thu thap dir ) . Ly thuyét diéu khién
50 | ° Bach Khoa Ha 40 L
litu Scada trong hé ] hién dai
. » Noi, 2010
thong dién
Power Electronics and _ Sach dién | Ly thuyét diéu khién
51 Springer, 2013 o
Power Systems tor hién dai
Modeling of Wind , o L
: . _ Sach dién | M6 hinh héa va mo
52 | Turbines with Doubly | Springer, 2015 o
tur phong hé thong

Fed Generator System
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3.4. Hoat dong nghién ciru khoa hoc

3.4.1 Céc dé tai nghién ciru khoa hoc cua giang vién

Bdng 3.4 Danh muc cdc dé tai nghién ciru khoa hoc ciia gidng vién

thiét bi cong nghiép.

KC.03.28/11-15.

. . . S6 QD, ngay Két qua
So \ Cap quyeét dinh, ’
Tén de tai . thing nam/ngay | nghiém
TT ma so
nghiém thu thu
Thiét ké, ché tao hé thong thiét bi do
luc cét va md hinh hoa qua trinh cit | Bd gido duc va| B2008-01-172, .,
1 o , Xuat sac
khi gia cong trén mot sO may cong | Dao tao 2008/2009
cu
Nghién ctru ché tao cac 16p man ,
s . , op s Thanh pho Ha
cimg nano goc Crom dé nang cao ) . 5699/Qb-UBND, .
2 . . Noi, ma s6 31/HD- Tot
chat lugng khudn dép loai nho - Chu 2014
, .. SKHCN
nhi¢m dé tai: Pham Dic Cuong.
Nghién ctru va xay dung quy trinh
3 | cong nghé tao mang cimg gbc titan | By Cong Thuong Xuat sic
cho chay dap nong
Nghién clru thiét ké va ché tao hé Quyét dinh s6 Bo
A thong thiét bi st dung CO2 dang ran | Khoa hoc Cong 2111/Qb- .
; \ . ot
dé lam sach bé mat cia may moéc | ngh¢, ma  so BKHCN,2016

3.4.2 Cac hudng nghién ctru deé tai ludn van, luan an va so lwgng hoc vién co thé tiep

nhan
Bang 3.5 Danh muc cdc huong nghién ctru ludgn van
Ho tén, hoc vi, hoc ham S6 lwong
Huwdng nghién ciru, linh vue nghién R <
STT . . nguwoi nguwoi ¢ thé hwong | HV co thé
ctru ¢6 thé nhan hwéng dan HV . ,
dan HV tiep nhan
. Nghién ctu ché tao robot cong nghiép, | PGS. TS. Pham Ptrc Cudng 0
robot tu hanh, robot dudi nudc TS. Chu Khic Trung
) Nghién ctru phat trién cac hé thdng diéu | TS. Nguyén Vin Thién .
khién CNC trén nén tang PC TS. Phan Dinh Hiéu
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Nghién ctru k¥ thuat xtr 1y anh va nhan

PGS. TS. Phung Xuan Son

3 . , 02
dang TS. Nguyén Van Thang
A Nghién clru giai phap diéu khién thich | TS. Nguyén Anh Ta 0
nghi TS. Tran Qudc Hung
5 Nghién ctru dong luc hoc may cong cu va | PGS. TS. Pham buc Cuong 0
Robot TS. Pham Thi Minh Hué
Nghién ctru phat trién cic phan mém diéu N
2 " 2 . PGS. TS. Nguyén Anh Tu
6 | khién tich hop diéu khién cac hé thong san N : 02
. TS. Nguyén Van Thang
xuat
: Nghién ctru dong luc hoc hé diéu khién ty | PGS. TS. Pham Vin Béng 0
dong thuy luc chuyén dong TS. Nguyén Vin Thién
q Nghién ctru cac hé théng dinh vi trong méi | TS. Nguyén Vian Thién 0
trrong cong nghiép TS. Phan Dinh Hiéu
Nghién ctru tng dung CAD /CAM-CNC, N )
TS. Nguyén Van Thién
9 | mang LAN -DNC Server..., PLC trong hé y 02
. TS. Hoang Tién Diing
thong CIM, FMS
10 | Nghién ctru thiét ké cac hé thong MEMS | TS. Phan Dinh Hiéu 02
. Nghién ctru déac trung dong luc hoc hé | TS. Phan Binh Hiéu 0
thuy lyc diéu khién s6 TS. Pham Thi Minh Hué
. Nghién ctru xay dyng hé thdng do luc, va | PGS. TS. Phung Xuan Son o1
ap suét béng cam bién dién tr& TS. Pham Thi Minh Hué
3 Nghién ctru phuong phap do luc cét trong | PGS. TS. Phung Xuan Son o1
gia cong co khi TS. Pham Thi Minh Hué
” Nghién ctru dong Iuc hoc va diéu khién | TS. Nguyén Vin Thién o1
robot song song TS. Hoang Tién Diing
s Nghién ctru phat trién céc hé théng diéu | PGS. TS. Phing Xuan Son o1

khién to1 vu

TS. Chu Khéc Trung
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3.4.3 Cac cong trinh di cong bd ciia can bd co hiru

Bdng 3.6 Cdc céng trinh céng bé ciia can bé co hitu thude nganh hodc chuyén sau ddang

ky dao tao trong nhitng ndm gan dady

S6 . .
T Tén cong trinh Tén tac gia Nguon cong bo
Nghién ctru tuyén tach antimony-
. asen trong quang da kim | PGS. TS. Pham Tap chi KHCN Mo, sb 3,
antirilony-vang vung Ha Giang- | 5. Cudng 2016.
Tuyén Quang
Phuong phap thiéu bay hoi thu
hoi antimony trioxit tir quing | PGS. TS. Pham Tap chi KHCN Mo, s6 3,
2 ) : . . .
tlI.lh antlniony—vang vung Ha | po. Cudng 2016.
Giang-Tuyén Quang
Nghién ctru tao mang cing TiN Tap chi Khoa hoc & Cong
N , . N PGS. TS. Pham . . N A
3 | trén thep hop kim bang phuong ngh¢/Truong BPH Cong nghiép
phap phun xa DC-Magnetron buc Cuong Ha Ngi, 2015.
Nghién ctru phuong phap do Tap chi Khoa hoc & Cong
A N . Y4 A N , | PGS. TS. Pham A N N A
4 | ndng do bui va thiét ké nguyén ly ngh¢/Truong BPH Cong nghiép
thiét bj 14y mau khi thé tich 16n | Plrc Cuong Ha Noi, 2015.
Nghién ctru cong nght;: tuyén
quing Antimon mo Cbéc Tay, , ,
. ; ; : Tap chi KHCN Mo, 2015.
> Tuyén Quang bang phuong phap Pham Dire Cudng ap ©
tuyén ndi
. Al A A L a4 Tap chi Khoa hoc & C6
Nghién ctru thiét ké thit bj dién | PGS. TS. Pham ap el oa hoe & LONg
6 han tinh luyén Antimon - . ngh¢/Truong DH Cong nghicp
p y¢ Buc Cuong Ha Nbi, 2015.
, , s Tap chi Khoa hoc & Co
Nghién ciru dic tinh ma st va | PGS. TS. Pham ap G RA0T 190 & OIS
7| mai mon cua thép SKD11 . \ ngh¢/Truong DH Cong nghicp
Diic Cudng Ha Noi, 2015.
Nghién ctru dac tinh at git
:g 1evn e f‘lc i ma S? sita Tap chi Khoa hoc & Cong
bé mat con lan cao su trén truc | PGS. TS. Pham R . R A
8 | cubn véi gidy in va anh huon . . ngh¢/Truong DH Cong nghicp
Jon Vol iy 1 € | Pirc Cudng Ha Néi, 2015.
cua nham bé mat
Nghién ctru thiét ké, ché tao thiét Hoi nghi khoa hoc va ky thuét
. , PGS. TS. Pham N N z A ,
9 | bt do khi SO2, NOx, CO trong do luong toan quoc lan thu 6,
moi truong khong khi buc Cuong Ha Nbi, 2015.
Nghién ctru t ang Nitrit tit
? 1en‘cu'1’1 aorman% fnt ttan Ho1 nghi Khoa hoc Cong nghé
trén chay ep nong bang phuong | PGS. TS. Pham . LA JIA 1
10 hap ling dong vat Iy trong chan | . ‘ toan quoc vé Co khi lan thu 4,
ih 61r31g g aone Ve Dire Cuong TP. HCM, 2015,
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So sanh dac tinh ma sat cua mau

Hoi nghi Khoa hoc Cong nghé

11 | thép phit mang CrN v&i mau thép PGS. TS. Pham toan qudc vé Co khi 1an thi 4,
tham ni-to Dirc Cudng TP. HCM, 2015.
70" A Mosing &
. ! PGS. TS. Pham Exhibition, Society of
12 | mechanical properties of CrN bologi .
coating deposited on steel by a | Puc Cuong Tribologists and Lubrication
Engineers, Texas, USA, 2015.
pulsed magnetron
prop . P PGS. TS. Pham International Symposium on
13| diamond-like carbon and Eco-materials Processing and
tungsten carbon carbide coatings | Pirc Cuong . . g
) Design, Hanoi, 2014.
under dry contacts with steel
Micro/nano hierarchical ISEPD 2014 t.he 15"
structure for enhancing | PGS. TS. Pham International Symposium on
14 hydrophobicity of polymeric | . Cudng Eco-materials Processing and
surface Design, Hanoi, 2014.
Khao sat hinh thai h a 1 . .
, o0 §a 1? - 317 ?C v l',IC Hoi nghi Khoa hoc Cong nghé
bam dinh bé mat o kich thudc | PGS. TS. Pham \ LA SA
15| hano cua dia SiO2 bang thiét bi | . toan quoc vé Co'khi lan thur 3,
o o e ' | Drc Cuong Ha Néi, 2013.
hién vi lyc nguyén tu
Nghién ctru dac tinh ) : .
% 1e? cu‘fu ac’ o r?a N Sua Hoi nghi Khoa hoc Cong ngh¢
mot sO mang cung ché tao bang | PGS. TS. Pham \ L oa JIAL 1
16 | shwone ohap Line done tir pha | . ‘ toan quoc vé Co khi lan thu 3,
PAUONE phap fang cong i pha | pire Cuong Ha Néi, 2013.
hoi trén co so qua trinh vt ly
Nghién ciu dc tinh chong tham | | 7oy | Tap chi Khoa hoe & Cong.
17 | nuoc va ma sat cua la cdy sen va Bite Cudn nghé¢/Truong PH Cong nghiép
ciy khoai mén g Ha Noi, 2013,
nghiévn c1'1:u dac tinh wdt cua cac Tap chi Khoa hoc & Cong
bé mat dinh dang polymer tao | PGS. TS. Pham - . . .
18 | bang ky thuat in khéc sir dung lyc | Birc Cuén nghe/Truong DH Cong nghicp
gy thug Hng it & Ha Noi, 2013.
mao dan
Pic tinh cia mang ciung gbc )
, . ) Tap chi Khoa hoc & Cong
crom ché tao bang phuong phap | PGS. TS. Pham . _
19 , . ) ) nghé/Truong DH Cong nghiép
lang dong tu pha hoi trén co so | Pirc Cuong .
o ) Ha Noi, 2013.
qua trinh vat ly
Nghién ciru ché tao va danh gia )
) ) ) L Tap chi Khoa hoc & Cong
cac dac tinh ma sat hoc cua cac | PGS. TS. Pham . ]
20 ) ] , ) ) ngh¢/Truong BH Cong nghiép
lop phim mong cung Cacbua Bo- | Puc Cuong

ron

Ha No¢i, 2012.

43




Wetting behavior and

nanotribological properties of

. ) PGS. TS. Pham Nanotechnology, IOP Pub,
21 |silicon nanopatterns combined
o . btc Cuong 2011.
with diamond-like carbon and Z-
DOL films
Phuong phép diéu khién truot N . . .
) TS. Nguyén Anh Ho1 nghi KH&CN toan quoc
22 | thich nghi bam qu¥ dao cho robot .
, Ta ve Co khi-bBong luc, 2016.
song song phang
A Study  on Toolpath
Optimization for Face Milling N Journal of Science and
) ) TS. Nguyen Anh
23 | Operation on CNC Machine to ¢ Technology, 112 (2016) 034-
u
Improve Flatness of Wide 038.
Surface
Thiét ké thuyc nghiém theo
TAGUCHI nghién ctru éanh x
. . TS. Nguyén Anh | Tap chi khoa hoc va cong ngh¢
24 | huéng cua ché do cat dén do ,
3 ~ o | T (PHSPKTHY), So 8, 8-13.
nhdm bé mat khudén mau khi gia
cong xung dinh hinh
Nghién ctru anh hudng cua ché
y do cat dén do nham khi gia cong | TS. Nguyén Anh | Tap chi khoa hoc va cong nghé
xung dinh hinh theo phuong phap | Ta (PHCNHN), S6 31, 33-37.
Taguchi va ANOVA
Nghién ctru Uing dung k¥ thuat N Hoi1 nghi khoa hoc va cong
, TS. Nguyén Anh . )
26 | CEL dé mo phdong va cham cua ¢ nghé toan quoc ve co khi 1an
. . u
tia nugc va tam phang IV, Tap 2, 727-734.
Nghién ctru anh hudng cua cac
thong sé cong nghé dén do nham N
. ) ) TS. Nguyén Anh | Tap chi khoa hoc va cong nghé
27 | bé mat khi khoan xung tia lira )
. | Ta (PHSPKTHY), S6 7, 15-20.
dién theo phuong phap Taguchi
va NANOVA
A numerical study on the N o
) TS. Nguyén Anh Ocean Engineering Journal,
28 | underwater explosion bubble

pulsation and collapse process

Ta

Vol. 81, pp 29-38.
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A numerical study on high-speed

TS. Nguyén Anh

Ocean Engineering Journal,

29 o Vol. 72, pp 98-106. ISSN:
water jet impact Ta
0029-8018
' N Advanced Material Research.
A numerical study of underwater | TS. Nguyén Anh
30 ) Vols. 706-708, pp 1734-1737.
explosion bubble Ta
ISSN: 1662-8985
Damage study of a surface ship
31 under the process of underwater | TS. Nguyén Anh SNAME 25th Conference,
explosion bubble collapse and jet | Tt Chengkung, Mar. 16-17, 2013.
impact.
1 A numerical study of the impact | TS. Nguyén Anh SNAME 24th Conference,
of high-speed water jet. Ta Taipei, Mar. 10-11, 2012
A study of the dynamic response N
. TS. Nguyén Anh SNAME 23th Conference,
33 | of an aluminum plate due to the
o Ta Kaoshung, Mar. 7-8, 2011
water jet impact
Super-Twisting sliding mode
control design for cascaded | TS. Phan Dinh )
34 . Journal of Power Electronics
control system of PMSG wind | 4,
turbine
Super-Twisting Sliding Control
Design of Three-Phase Inverter | TS. Phan Dinh Joumal of Control,.
35 o Automation and Electrical
for Stand-Alone Distributed | yy;4
. Hiéu System
Generation Systems
36 Nghién ctru thiét ké ché tao | PGS. TS. Phung | Tap chi khoa hoc va cong nghé
khuén ép da CO, dang khi Xuan Son Truong PHCN Ha No¢i, 2016.
Nghién ctru 4nh hudng cua cac
thong s6 cong nghé dén ning
37 suit, do sach khi 1am sach bui xi | PGS. TS. Phung | Tap chi khoa hoc va cong ngh¢
mang trén tdm ghi nha lanh nha | Xuan Son Truong PHCN Ha Ngi, 2015.
may xi ming bang phuong phap
phun da CO»
Nghién ctru 4nh hudng cua cac .
) , PGS. TS. Phung Tap chi Co Khi Viét Nam,
38 |thong sO cong nghé dén nang
Xuéan Son 2016.

sut, chat luong tao da kho
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Nhién ctru thiét ké va ché tao

. , N PGS. TS. Phung Tap chi Co Khi Viét Nam,
39 | thiét bi kiém tra kich thudc 10 st
Xuan Son 2016.
dung khi nén.
Nghién clru anh hudng cia céc
40 thong s6 cong nghé dén ning | PGS. TS. Phung Tap chi Co Khi Viét Nam,
suét, chét luong tao da CO» dang | Xuan Son 2016.
khéi
Nghién ctu anh hudng cua céc
thong sb cong nghé dén ning )
. _ . | PGS. TS. Phung Tap chi Co Khi Viét Nam,
41 | suat, d6 sach khi lam sach mot so
C Xuan Son 2015.
chat ban bang phuong phap phun
da CO»
" Nghién clru thiét ké, ché tao | PGS. TS. Phung Tap chi Co Khi Viét Nam,
khuoén ép d4 COz dang vién nén | Xuan Son 2016.
Cuec tiéu hoa sai 1éch kich thude
5 theo thiét ké Taguchi khi gia | PGS. TS. Phung | Tap chi khoa hoc va cong nghé
cong truc thép Inox trén may tién | Xuan Son Truong PHCN Ha Noi, 2016.
CNC.
Nghién ctru anh hudng cua thong
s may dén d6 nham khi gia cong
) PGS. TS. Phung | Tap chi khoa hoc va cong ngh¢
44 | xung dinh hinh manh dao hop )
‘ _ | Xuan Son Truong DPHCN Ha No1, 2015.
kim theo phuong phap Taguchi
va ANOVA
Nghién ctru anh hudng cua thong
s0 may dén nham khi cit day tia
i ) PGS. TS. Phung | Tap chi khoa hoc va cong ngh¢
45 |ltra dién thép hop kim theo )
) Xuan Son Truong DPHCN Ha No¢i, 2015.
phuong phdp Taguchi va
ANOVA
Nghién ctiru méi lién hé cua cac
16 thong sd cong nghé dén chat | PGS. TS. Phing Tap chi Co Khi Viét Nam,
luong san pham khi ép nhwa st | Xuan Son 2015.

dung kénh dan nhya néng
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Thiét ké thuc nghiém theo

Taguchi nghién ciru anh hudng

PGS. TS. Phung

Tap chi khoa hoc va cong nghé

47 | cta thong sb cong nghé dén do )
o Xuan Son Truong DPHCN Ha Néi, 2016.
chinh xac kich thudc khi tién
CNC
Xéc dinh anh hudng cua théng s6
48 cong nghé dén d6 nham bé mat | PGS. TS. Phung | Tap chi khoa hoc va cong nghé
khi gia cong thép C45; CT3; C9 | Xuan Son Truong DPHCN Ha Néi, 2014.
trén may cat day tia lira dién
Danh gia anh huong cua thong sd
49 cong nghé theo thiét ké Taguchi | PGS. TS. Phing | Tap chi khoa hoc va cong nghé
dén d6 nham bé mat khi phay trén | Xuan Son Truong DPHCN Ha Noi, 2016.
trung tam gia cong CNC
Nghién ctru anh hudng cua ché Tap chi Khoa hoc va Cong
. 3 | PGS. TS. Phung .
50 | dd cat dén do nham bé mat khi ngh¢ cac truong Pai hoc k¥
S, Xuan Son
mai phang thuat, 2006.
Phuong phap do do mon da mai
. ) ) | PGS. TS. Phung Tap chi KH va CN céc truong
51 |bang dau do khi nén khi mai '
, Xuan Son DPai hoc k¥ thuat, 2007.
phang
] L , Tap chi Khoa hoc va Cong
Nghién ctru thiét ké va ché tao | PGS. TS. Phung ]
52 P o ngh¢ Truong DPHCN Ha N,
thiét bi do nhiét cat khi tién Xuan Son
2010.
ICAT 2005 Proceedings
In-process  Measurement  of )
oo . PGS. TS. Phung (International conference on
53 | grinding wheel wear by using )
) Xuan Son automotive technology for
compressed air. .
Vietnam).
Nghién ctru dnh hudng cua mot
54 s6 thong s6 cong nghé dén do | PGS. TS. Phung | Tuyén tip bao cdo Hoi nghi co
sach bé mit khuon mau bang | Xuin Son khi 1an TV, 2015.
phuong phép phun da CO..
Nghién ctru anh hudng cua ché , ) )
., PGS. TS. Phung | Tuyén tap bao cdo Hoi nghi co
55 | do cat dén rung dong, do nham

qua trinh mai.

Xuan Son

khi 1an II1, 2013.
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Nghién ciru thiét ké 1o dot nhién

) . , ] TS. Pham Thi Tap chi Nong nghi¢p & Phat
56 | liéu cua h¢ thong say vai qua ) I
Minh Hu¢ trién Nong thon, 2006.
SVQ-1
Mot sb két qua nghién ciru, thiét ' .
e ] TS. Pham Thi Tap chi Nong nghi¢p & Phat
57 | ké thiét bi say vai qua st dung ) 2
) Minh Hué trien Nong thon, 2010.
nang luong khi sinh hoc
Ung dung phuong phap quy
hoach thuc nghi¢m xac dinh cac ) ,
. .. ., | TS. Pham Thi Tap chi Ung dung Toan hoc,
58 | thong sO toi uu cua thiét bi say |
Minh Hu¢ 2010.
long nhan xo4y st dung nang
lugng khi sinh hoc SBOG - 150”
Xéc dinh cac théng s toi wu cla ) .
L ) TS. Pham Thi Tap chi Nong nghiép & Phat
59 | thiét bi say vai qua SBOG — 150 i o
) Minh Hué trién Nong thon, 2010.
st dung nang lugng khi sinh hoc
Ung dung phuong phép quy
hoach thuc nghiém ti wu hoa cac ) ) ,
, L, TS. Pham Thi Tap chi Co khi Viét Nam, s6 6
60 | thong sO cua thiét bi say long )
Minh Hué thang 6, tr10 — 14, 2011.
nhan xo0dy st dung nang luong
khi sinh hoc SBOG — 150.
Phuong phép giai bai toan téi uu ,
, ) Internationalconference on
tong quat va Ung dung trong | TS. Pham Thi ' )
61 ] ] , ) analysis and applied
nghién ctru thyc nghiém may say | Minh Hu¢ ]
' mathematics, 2011.
vai qua SBOG — 150
Nghién ctru, thiét ké, ché tao bo
han chuyén ddi ning luong khi Tap chi Khoa hoc Cong nghé
P. : Yy g lugng | TS. Pham Thi ap | C g g C
62 | sinh hoc thanh nang lugng nhiét ) Truong Pai Hoc Cong nghiép
, L Minh Hué o,
trong h¢ thong thiét bi siy SBOG Ha No1, so6 18, tr 28-31, 2013.
- 150
M6 hinh hoéa va mé phong qua
63 trinh trao ddi nhiét- 4m trong | TS. Pham Thi Hoi nghi Co khi toan Quéc lan
thiét bi sdy vai qua str dung nang | Minh Hué thir 3, tr 971-978, 2013.

lugng khi sinh hoc SBOG-150
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Say vai 16p mong xac dinh do

Hoi nghi Khoa hoc lan thu

. . . ., | TS. Pham Thi VII cau lac bd Co khi Pong
64 | gidam am cua vai qua va hé so ) )
, , Minh Hué Luc, Tap chi Co khi Viét Nam
thoat am trong qua trinh say , )
sO dac biét, tr 98 — 104, 2014.
Hoi nghi Khoa hoc lan thir
6 Str dung nang luong khi sinh hoc | TS. Pham Thi VII céu lac bd Co khi Bong
de say vai qua Minh Hué Luc, Tap chi Co khi Viét Nam
s0 dac biét, tr 369 — 377, 2014.
Kiém tra 6n dinh thanh manh ) Hoi nghi khoa hoc lan thir 9-
) o TS. Pham Thi )
66 | chiu nén trén thiét bi kéo nén van ) CKDBL, Tap chi Co khi Vit
Minh Hué . )
nang thuy luc Bestutm 500kN. Nam so dac biét, 2016.
Nghién ctru anh hudng cua tai ) Hoi nghi khoa hoc lan thur 9-
., TS. Pham Thi )
67 | trong, van toc dén dd vong va goc ) CKDBL, Tap chi Co khi Viét
. o .. Minh Hué . )
xoay cua dam khi uon dan hoi Nam so dac biét, 2016.
Nghién ctru khai thac cong nan Tap chi Khoa hoc Cong nghé
% . & e TS. Pham Thi P ) s g
68 | thiét bi kéo nén van nang thuy luc ) Truong Dai hoc Cong nghiép
, Minh Hué )
Bestutm 50 tan phuc vu dao tao Ha Noi, 2016.
Nghién ctru sy anh hudng cia
. . ) Tap chi Khoa hoc Cong nghé
ché do cat TS. Pham Thi _ _
69 , ., . ] ) Truong Pai hoc Cong nghiép
dén do bién cting bé mat khi phay | Minh Hué )
Ha Ngi, 2016.
gang xam gx15-32
Nghién ctru to1 vu céc thong so6 ) Hoi nghi khoa hoc va Cong
, TS. Pham Thi .
70 | dén dac tinh co ly thép trén may ) ngh¢ toan Quoc ve Co khi —
Minh Hué
kéo Bestutm 490kN Dong luc, 2016.
Nghién ctru dnh hudng cua mot ) Hoi nghi khoa hoc va Cong
. . . TS. Pham Thi o
71 | s6 thong s6 dén chat luong long ) ngh¢ toan Quoc ve Co khi —
‘ Minh Hué
nhan str dung khi biogas Dong luc, 2016.
Implement a Modified .
) . AETA: Recent Advances in
Viscoplasticity Based on ) ) . )
) ) TS. Pham Thi Electrical Engineering and
72 | Overstress Model into Numerical | ' '
Minh Hu¢ Related Sciences — Springer,

Simulation of the Incremental

Sheet Forming Process

2016.
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Nghién cuu st 6n dinh chuyén

dong cta truc chinh trong 6 d&

Tap chi Khoa hoc va Ky thuat

- thity dong va hién tuong tu dao | TS. Nguyén Vin Truong Pai hoc Bach khoa
dong cua né voi khéo sat sy anh | Thing Xanh-Petecbua, Lién bang
huong cia lyc ly tim chat boi Nga - 2012
tron

) , Tap chi Khoa hoc va Ky thuat
Xéc dinh toc d quay cua khuyén N )
) , TS. Nguyén Van Truong Dai hoc Bach khoa
74 | an toan trong boi tron 0 dd thuy , .
) . . Thang Xanh-Petecbua, Lién bang
dong boi tron bang dau
Nga - 2012
o o Ky yéu Hoi thao quéc té 1an
Distribution of the equilibrium .
o ) N thir XL vé co hoc ung dung —
positions of a shaft and defining | TS. Nguyén Van

75 o , 2012 (Summer School —

the angular speed of the ring in a | Thang
L . Conference “Advanced
floating ring bearing ) )
Problems in Mechanics”)
Nghién ctru vé tac dong cua luc
) Tap chi Khoa hoc va Ky thuat
va mO men lén truc chinh trong 6 N )
) TS. Nguyén Vin Truong Pai hoc Béach khoa
76 | do thuy dong véi khao sat sy anh , ]
, | Thang Xanh-Petecbua, Lién bang
huéng cia lyc ly tdm chat boi
Nga - 2011
tron
Tai ché va bu tai ché hat mai , , ,
) TS. Tran Quoc Tap chi Co khi Vi¢t Nam,
77 | Supreme Garnet trong gia cong
s _ Hung 2012.
bang tia nudc c6 hat mai
' Applied Mechanics and
A study on recycling of Supreme . , )
) ) ~ | TS. Tran Quoc Materials Vol. 248 (2013) pp
78 | garnet in Abrasive Waterjet
o Hung 499-503, (2013) Trans Tech
Machining
Publications, Switzerland.
The 2nd International
Conference on Manufacturing
- Profit Optimization of Steel Shot | TS. Tran Quéc Engineering and Process

Blasting Processes

Hung

(ICMEP 2013) April 13-14,
2013, Vancouver, Canada,
2013.
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80

Phan tich 16p bé mit thép SKD61
sau EDM trong dung dich dién
moi c¢o troén bdt Titan voi dién

cuc phan cyc thuan

TS. Tran Quéc
Hung

Tap chi Truong Dai hoc Cong
nghi¢p Ha N6i 2015.

Application of  Generalized

Reduced Gradient Method for

TS. Tran Quéc

International Journal of

Scientific Research in Science,

81
Optimization  of Plunge | Hung Engineering and technology,
Centerless Grinding Process 2015.
International Journal of
% A Study on Machining Time in | TS. Tran Qudc Scientific Research in Science,
Plunge Centerless Grinding Hung Engineering and technology,
2016.
) Tuyén tap cog trinh khoa hoc
Xéc dinh nang luong dao dong | TS. Truong Chi ) ) .
83 hé1 nghi co hoc toan qudc lan
cua coc Cong
thir bay
Xéc dinh nang lugng dao dong Tuyén tap bdo cdo hoi nghi co
N . TS. Truong Chi . )
84 | cua coc trong nén dong nhat, day s hoc toan quoc ky ni€ém 25 nam
, on
coc gap luc can khong doi 8 thanh 1ap vién co hoc
Xac dinh ning luong dao dong )
L ) TS. Truong Chi Tap chi ky thuat Thuy Loi va
85 | cua coc trong nén dong nhat, day ]
. Cong Moi truong
coc gap luc can khong doi
%6 Xac dinh nang lugong dao dong | TS. Truong Chi Tap chi k¥ thuat Thuy Loi va
cla coc Cong Moi truong
Xac dinh ning luong dao dong )
N . | TS. Truong Chi Tap chi ky thuat Thuy Loi va
87 | ctia coc dong trong nén dong nhat ]
. Cong Moi truong
day coc gap luc can khong doi
Study the coefficient of energy
transfer from hammer to pile
- driven in two layers foundation | TS. Truong Chi Applied Mechanics and
base, pile bearing side friction | Cong Materials

ql#q2 pile bottom encounters

constant resistance
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Study of vibration energy of the

pile driven in two layers ) )
. . o TS. Truong Chi Applied Mechanics and
89 | foundation base, pile bearing side )
o ) Cong Materials
friction ql#q2 pile bottom
encounters constant resistance
‘ o Energy Education Science and
Study the stress in the pile driven | TS. Truong Chi
9 | ) Technology Part A: Energy
in two layers foundation base Cong

Science and Research

Khao sat luc cat khi mai tron

ngoai mot sb loai thép hop kim

TS. Nguyén Vin

Hoi1 nghi khoa hoc vé co khi

91 L
v6oi d§ cing va duong kinh chi | Thién toan quoc lan thu 3, 2013.
tiét khac nhau
) , ., N Tap chi Khoa hoc & Cong
Anh hudng cua ché d9 cat dén | TS. Nguyeén Van ]
92 L ) ) nghé, truong DH Cong Nghiép
rung dong khi mai tron ngoai Thién )
Ha N¢i, 2013.
Phuong phap do Topography bé N Tap chi Khoa hoc & Cong
o .| TS. Nguyén Van ]
93 | mat cua da mai bang cam bién Thia nghé, truong PH Cong Nghiép
ién
laser ’ Ha Noi, 2013.
o4 Anh huong cua ché do cit dén | TS. Nguyén Vin Tap chi Co khi Viét Nam,
Topography bé mat d4 mai Thién 2014,
, , , N Tap chi Khoa hoc & Cong
Anh hudng cua ché do sura dd dén | TS. Nguyén Van ]
95 . ] ) ngh¢, truong DPH Cong Nghiép
Topography bé mat da mai. Thién )
Ha No¢i, 2014.
Anh hudéng dong thoi cua do
) N Tap chi Khoa hoc & Cong
cimg vat liéu va lugng chay dao | TS. Nguyen Vin ]
96 . . o _ nghé, truong DH Cong Nghiép
doc dén nham bé mat chi ti€t khi | Thién )
_ _ Ha Noi, tr. 25-27, 2012.
mai tron ngoai
May cong cu thong minh ty thich ., Ky yéu hoi nghi khoa hoc va
. . | TS. Hoang Tién L
97 | nghi v61 cac thay doi cia moi Da cong nghé toan qudc vé co khi
. un \
truong san xuat s lan thir 11
08 A Self-optimizing Control for | TS. Hoang Tién The 7th AUN/SEED-Net

Intelligent CNC Machine Tools

Diing

Regional conference in
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mechanical and manufacturing

engineering

99

Optimizing cutting conditions in
high

evolution algorithms

speed milling using

TS. Hoang Tién
Diing

The 7th AUN/SEED-Net
Regional conference in
mechanical and manufacturing

engineering

Anh huong cua ché d6 cat dén

TS. Hoang Tién

100 | rung dong khi phay cao toc bang Da Tap chi Co Khi Viét Nam s6 9
I ‘. ung
dao phay ngon lién khoi
Mo hinh héa anh hudng cua ché y Tap chi Khoa hoc & Coéng
. , . TS. Hoang Tién .
101 | do cat dén luc cat khi phay cao nghe¢, truong DPH Cong Nghiép
. Ding )
toc Ha Noi
Nghién ctru anh hudng cua ché
. ; ) y Tap chi khoa hoc va cong ngh¢
dd cat dén do nham bé mat khi | TS. Hoang Ticén , )
102 , s0 53-Vién Han lam khoa hoc
phay cao toc trén may 5 truc | Diing )
va cong ngh¢ Viét Nam
UCP600
Anh huong cua ché do cat va thoi
) ) , ) y Tap chi khoa hoc va cong nghé
gian gia cong dén mon dao khi | TS. Hoang Tién , .
103 N s0 thang 6 -Truong Pai hoc
phay cao toc bang dao phay ngén | Diing A » »
o . Cong nghiép Ha No1
lién khoi
Anh hudng dong thoi cua do
) N , Tap chi Khoa hoc va cong
cimg vat liéu va lugng chay dao | TS. Nguyen Tuan )
104 . N T ngh¢ - Truong Dai hoc Cong
doc dén nham bé mdt chi tiét khi | Linh ‘ _
) ) nghiép Ha Noi
mai tron ngoai
Khdo sat luc cat khi mai tron . o
) L ) x . Ky yéu hoi nghi khoa hoc va
ngoai mot sO loai thép hop kim | TS. Nguyén Tuan .
105 ] o cong ngh¢ toan quoc vé co khi
v6i d§ cimg va duong kinh chi | Linh .
L lan tha 3
tiét khac nhau
, , ., N , Tap chi Khoa hoc va cong
Anh hudéng cua ché do cat dén | TS. Nguyén Tuan )
106 ngh¢ - Truong Dai hoc Cong

rung dong khi mai tron ngoai

Linh

nghiép Ha Noi
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M4 hinh héa rung dong khi mai

TS. Nguyén Tuén

107 | thép hop kim trén may mai tron Linh Tap chi co khi Viét Nam s6 5
in
ngoai
Tdi wu hoa da muc tiéu qua trinh
mai thép hop kim trén may mai | TS. Nguyén Tuin .
108 ) . o Tap chi co khi Viét Nam
tron ngoai ing dung giai thudt di | Linh
truyén
109 Nghién ctru phuong phap thiét ké | TS. Nguyén Tuan | Ky yéu hoi nghi toan qudc vé
t6i wru két cau thép cau truc Linh co hoc nam 2015
Nghién ctru danh hudng cua céac o, ) )
. ) . , N , Ky y€u héi nghi khoa hoc va
thong s vat li¢u va ché do cat | TS. Nguyen Tuan L
110 | , . o ) cong nghé toan qudc vé co khi
dén d6 nham bé mat chi tiét may | Linh .
o _ _ lan tht 4
khi mai tron ngoai thép hop kim
. . . ~ . Tap chi Khoa hoc & Cong
Anh hudng cua ché dg sira da dén | TS. Nguyen Tuan ]
111 . _ ) ngh¢, truong BPH Cong Nghi¢p
Topography bé mat da mai. Linh '
Ha Noi, tr.14-18, 2014.
Control of Structural Acoustic , )
o TS. Chu Khac Journal of Automation and
112 | Radiation Based on Topography _ )
o Trung Control Engineering
Optimization
Acoustic radiation analysis of
3 topographically optimized | TS. Chu Khic Advances in Mechanical
structure  using the direct | Trung Engineering 2015

boundary element method
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PHAN 4: CHUONG TRINH VA KE HOACH PAO TAO

4.1. Muc tiéu cua chwong trinh dao tao

4.1.1 Muc tiéu chung

Dao tao ThS chuyén nganh K5 thuat co dién tir c6 kién thirc chuyén mén sau vé linh
vuc Co dién tir, bao gém: K¥ thuat co khi; Ky thuat dién - Dién tir; Ky thuat diéu
khién ty dong va Khoa hoc may tinh.

C6 kha ning thiét ké, khai thac va phat trién cic san pham, hé thong co dién tir, tu
dong hoa;

ThS co dién tir c6 kha niang tu duy hé thdng, to chic, giai quyét nhirng van dé ky
thuat lién nganh Co khi, Di¢n tur, Diéu khién tu dong va Khoa hoc may tinh;

C6 kha nang trinh bay, gi6i thiéu cac ndi dung khoa hoc chuyén nganh, déng thoi
c¢6 kha nang ddo tao cac bac Cao dang, Pai hoc va co kha nang phat trién nghién ciru

sau O trinh d cao hon.

4.1.2 Muc tiéu cu thé

Sau khi da hoan thanh chuong trinh dao tao (CTDT), ThS chuyén nganh K¥ thuat co di¢n

tu:

C6 kién thirc chuyén sau vé dong luc hoc mdy va robot, phuong phap diéu khién
hién dai, do ludong va xtr 1y tin hi€u, vi co dién ti, hé théng nhing, mo6 hinh hoa va
mo phong hé théng co dién tir ...

C6 kha ning thiét ké va phat trién cac san pham co dién tir, robot cong nghiép, day
chuyén san xut tu dong ...

C6 kha nang van dung cac kién thirc lién nganh dé phat hién, dé xuat giai phap cong
nghé nham giai quyét céc van dé k¥ thuat thudc cac linh vuc Co dién tir va Ty dong
hoa;

Co nang lyc lanh dao, td churc hoat dong nhém chuyén moén thudc linh vuc Co di¢n
tor va Ty dong hoa;

Tiép nhan, chuyén giao cong ngh¢ Co dién tir va Tu dong hoa;
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e Trinh bay, gidi thiéu (bang cac hinh thic bai viét, bao cao hoi nghi, giang day cao
déng va dai hoc) cac vén dé khoa hoc thudc céc linh vuc néi trén;
e (0 kha nang thyc hién ciac nghién ctru chuyén sau thugc linh vuc Co dién tir va Ty
dong hoa;
e (o6 kha nang tu dao tao, cap nhat cong nghé hién dai, kién thuc khoa hoc va phat
trién nghién ctru sau & trinh do Tién si.
4.2. Yéu ciu doi véi nguwoi du tuyén

Nguoi dy tuyén sinh ddo tao trinh d6 ThS phai co cac diéu kién sau day:
Vé vin bang:

— Da tot nghiép dai hoc chinh quy ding chuyén nganh hoic phul hop chuyén nganh K§
thuat co dién ti;

— Nguoi c6 bang t6t nghiép dai hoc gan vé6i chuyén nganh K§ thuat co dién tir hodc
t6t nghiép dai hoc hinh thirc gido duc thuong xuyén nganh dang, nganh phu hop va
nganh gan thi phai hoc bd sung kién thirc trudc khi duy thi.

Vé tham nién cong tac:

— Nguoi c6 bang tot nghiép Pai hoc loai Kha tré 1én dugc dy thin gay sau khi tot
nghiép. Déi voi nhitng trudng hop tot nghiép dai hoc con lai duge du thi sau khi co
it nhat mot nam kinh nghiém 1am viéc trong linh vuc Co dién tir ké tir ngdy c6 quyét

dinh cong nhan tbt nghi¢p dai hoc dén ngay nop ho so dy thi.
4.3. Piéu kién tot nghiép

Chuong trinh dao tao theo hinh thirc dao tao chinh quy tap trung, thoi gian quy dinh 1a 1,5
nam, hoan thanh chuong trinh trong 3 hoc ky. Thuc hién theo quy ché dao tao tin chi, dé
hoan thanh chuong trinh hoc vién phai tich ity t6i thiéu 45 tin chi (bao gdm cé luan vin
thac si) va co thé kéo dai ti da 3 nam. Quy trinh dao tao dugc thyc hién theo Quy dinh dao
tao thac si cua truong BPHCNHN.

4.4. Chuong trinh dao tao
4.4.1 Khai quat chwong trinh

Chuong trinh dao tao ThS K¥ thuat co dién tor duogc thiét ké gff)m 10 hoc phﬁn bét budce, 14
hoc phén tu chon va 01 luan van cao hoc, hoc vién phai hoan thanh it nhét 45 tin chi, bao
gom:
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- Phan 1: Kién thtrc chung;

- Phan 2: Kién thtrc co sé va chuyén nganh,;

- Phén 3: Luén vén tot nghiép.

Bang 4.1 Cdu triic chwong trinh déo tao

Stt Noi dung S6 tin chi
1 | Phan 1. Kién thirc chung 3
- Triét hoc 3
- Tiéng Anh*
Phén 2. Kién thirc co s& va chuyén nganh 32
2 | Phan bt budc 18
Phan tu chon 14
3 | Phan 3. Luin vin tot nghiép 10
Tong so 45

4.4.2 Danh muc cac hoc phan

Bang 4.2 Danh muc cdc hoc phan trong chiong trinh ThS K3 thudt co dién tir

Thoi lwgng
5 (Tin chi)
Stt | Maso Tén hoc phan
Z TH, | Tw
Tong | LT
TN,TL | NC
1 Kién thirc chung 3 3 0 6
1 | 011201 | Triét hoc 3 3 0 6
2 | 011302 | Tiéng Anh *
Kién thitc co s& va chuyén
2 . 32 | 25 7 64
nganh
2.1 Kién thire bit bujc 18 | 14 3 36
Phuong phap nghién ctru khoa
L |ot0201 | & Phap g 2 | 2 0 | 4
ocC
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2 1010202 | bong luc hoc h¢ nhiéu vat 2 2 0 4
3 1010203 MO inh hé,a va mo phong he 3 |1 25| 05 6
thong Co di¢n tu

4 | 010204 | Cam bién va xir 1y tin hiéu do 2 15 0.5 4
5 1010205 | Ly thuyét diéu khién hién dai 3 25| 05 6
6 | 010206 | Piéu khién ty dong thuy khi 2 15 0.5 4
7 1010207 | K¥ thuat vi diéu khién 2 15| 05 4
8 | 010208 | Téi uu hoa trong k thuat 2 1.5 0.5 4
2.2 Kién thirc tw chon (Chon 7/14) | 14 28
2.2.1 Chon 4/8 hoc phan 8 16

1 | 010209 | K§ thuat thiét ké 2 2 0 4
2 1010210 | Biéu khién sd 2 15| 05 4
3 | 010211 | Thi gidc may tinh 2 15| 05 4
4 1010212 | Dao dong ky thuat nang cao 2 1.5 0.5 4
5 1010213 | Piéu khién qua trinh 2 15| 05 4
6 | 010214 | Thiét ké ngugc/Tao mau nhanh 2 1.5 05 4
7 1010215 | Hé théng nhiing 2 15| 05 4
8 | 010216 | Robot di dong 2 15| 05 4
222 Chon 3/6 hoc phan 6 12

9 | 010217 | Vi co dién tir 2 15| 05 4
10 | 010218 | K§ thuat chan doan 2 15| 05 4
1 | otozto Pong luc hoc va diéu khién 5 ) 0 A

robot

12 | 010220 | Hé thong diéu khién may CNC 2 15| 05 4
13 | 010221 f::zrf;;}éﬁ’;éy dwng b mat] 1S 05 | 4
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14 | 010222 | Giao duc hoc dai hoc 2 0 0 4

C Luén viin tot nghiép 10

4.4.3 Pé cuong chi tiét hoc phin

011201 Triét hoc 3TC 3(0-0-6)
B mén, khoa phu trach: Bo mon triét, Khoa Mac - Lé Nin

Noi dung, tai liéu giang day va phuong phap danh hoc phan theo quy dinh tai théng tu sb
08/2013/TT-BGDDT cua B Giao duc va Pao tao.
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010201 Phuwong phap nghién ciru khoa hoc 2(0-0-4)
1. B mén, khoa phu trach: Bo mén Co strc bén, Khoa Co khi
2. M ta vin tit ndi dung hoc phin

Hoc phan cung cép nhirng kién thtrc co ban vé phuong phap nghién ciru khoa hoc. Cac hoc
vién s& nam bat dugc nhimg van dé co ban cia hoat dong nghién ctru khoa hoc nhu: trinh
tur logic cuia nghién ctru khoa hoc, thu thap va xir 1y thong tin, trinh bay luan diém khoa hoc
va cach thire to chire thuc hién mot dé tai. Hoc phén thudc cac hoc phﬁn tu chon cua ca hai

dinh huéng. Hoc phan duoc giang day trong hoc ki 1 cta khoa hoc.
3. Muc tiéu ciia hoc phén

= Kién thirc: Co kha nang van dung kién thirc cuia mén hoc trong viéc dat van dé
nghién ciru, phan tich 1am rd tinh cap thiét va vach ra ndi dung nghién ctru phit hop
véi tén dé tai, tir 46 xay dung duoc dé cuong thuc hién dé tai khoa hoc mot cach
kha thi

* K§¥ nang: Trang bi k¥ thuit doc nhanh tai tai liéu tham khao phuc vu cho viéc nghién
clru téng quan, cach doc va tom tat két qua nghién ciru, cach viét khoa hoc dé dé
xudt mot dé tai khoa hoc va tmg dung k¥ thuat trinh chiéu dé nang cao hiéu qua
thuyét trinh mot bao cdo khoa hoc.

= Thai d6: Hoc vién phai tu giac, co tinh than cau thi, ham hoc héi dé c6 co hdi tao
ra mbi quan h¢ tuong tac, hoc tap 1an nhau mot cach hiéu qua, nhat 1a viéc ung dung

cong nghé thong tin trong viéc xdy dung bao céo, 1ap trinh, diéu khién.
4. Noi dung cia chwong trinh

4.1 Nji dung tong qudt
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Thoi gian ctia hoc phan

Tiéu
Thuc ;
luan/ » Tong
. Ly hanh/Thi .. | Kiém .
TT No6i dung . . Bai tap sO
thuyét | nghiém/ . tra
_, 16n/Do ,,
(tiet) | Thao luén ] (tict)
. an
(tiét) N
(g19)
Chuong 1: Co ban vé nghién
1 3 2 0 0 5
ctru khoa hoc
Chuong 2: D8 tai nghién ctru
2 3 2 0 0 5
khoa hoc
3 | Chuong 3: Thong tin tong quan 3 2 0 0 5
Chuong 4: Xay dung dé tai
4 Ong = A4y GUng 2 2 0 I 5
nghién cuou
Chuong 5: Pé cuong chi tiét
5 _ 3 2 0 0 5
nghién cuu
Chuong 6: Béo cdo va cong bd
6 2 2 0 1 5
khoa hoc
Tong cong 18 12 0 0 30
4.2 Nji dung chi tiét

Chuong 1: CO BAN VE NGHIEN CUU KHOA HQC

Chuong 2: BDE TAI NGHIEN CUU KHOA HOC

1.1 Khéi ni€ém nghién ctru khoa hoc

1.2. Cac dac trung cua hoat dong

1.3. Bong co nghién curu khoa hoc

1.4. Phuong phap &phuong phap luan nghién ctru khoa hoc

1.5. Cac dang nghién ctru khoa hoc

1.6. Cac cong cu nghién ctru khoa hoc

1.7. Két luan chung

2.1 Cac khai niém

2.2 Tim ki€ém cac van dé€ nghién ctru
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2.3 Phat trién gia thuyét nghién ciru
2.4 Pt tén cho dé tai
2.5 Téng két chuong

Chuwong 3: THONG TIN TONG QUAN
3.1 Tim hiéu thong tin
3.2 K¥ thuét doc tai li¢u
3.3 Ghi chép
3.4 Trinh bay thong tin tong quan
3.5 Tong két chuong

Chuong 4: XAY DUNG DE TAI NGHIEN CUU

4.1 Cac dac trung cua hoat dong nghién ctru khoa hoc
4.2 Thiét ké nghién ctru
4.3 Két luan chung

Chuong 5: DE CUONG CHI TIET NGHIEN CUU

5.1 Céu trac van ban khoa hoc

5.2 Mot s6 k¥ thuat viét bao céao
Chuong 6: BAO CAO VA CONG BO KHOA HQC

6.1 Bé cuong nghién ctru
6.2 Bai bao khoa hoc

6.3 Luan vin t6t nghiép
6.4 Trich dan bao céo

6.5 Két luan chung
5. Tai li€éu tham khao
» Tailiéu dung cho giang day - hoc tap:

[1] Phuong phap NCKH, Nguyén Ding Binh — Nguyén Vin Dy, NXB Khoa hoc k¥ thuit,
Ha Noi 2010.

» Tai liéu tham khdo:
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[1] Vi Cao Bam, phuong phap NCKH, NXBKHKT Ha N¢i 2006.

[2] BGD&DT, QTDT trinh d6 Thac sy, ban hanh theo QD s6 45/2008- BGDDT ngay
05/8/2008.

[3] Nguyén Vin Tuin, Dai hoc New south Wals, phuong phép viét mot bai bao khoa hoc.
[4] Elsevis, Tap chi sound and vibration, Huéng dan trinh bay bai bao khoa hoc.

[5] Trung tim ngdn ngit hoc vién cong nghé chidu A AIT, Hudng dan cach viét bao céo

khoa hoc.
6. Phwong phap danh gia hoc phin
= Pdnh gid qud trinh (Bdi tdp 1on, thwe hanh, kiém tra): hé sd 1.
- Thi két thc hoc phan, hoic tiéu luan: hé s6 2.

= Hinh thirc thi: Danh gia qua Tiéu luan.
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010202 Pong lwc hoc hé nhiéu vat 2(0-0-4)
1. B mén, khoa phu trach: B6 mon Co stic bén, khoa Co khi
2. M ta vin tit ndi dung hoc phin

Hoc phr:in dong luc hoc hé nhiéu vat thudc khéi kién thac nganh co di¢n tir. Hoc phﬁn trinh
bay cac kién thtrc, phuong phap dé giai quyét hai bai toan ctia mé hinh dong luc hoc la: xay
dung mo hinh dong luc hoc va tinh toan trén mo hinh dong luc hoc cia hé nhiéu vat. Hoc
phén trinh bay mot s6 kién thuc co ban vé dai sd véc to va ma tran... 1am cong cu cho viéc
xay dung va tinh toan mo6 hinh dong luc hoc cua hé nhiéu vat; Trinh bay cac kién thirc vé
dong hoc cua vat ran va hé vét ran; Pua ra cic khai niém vé dong nang, mé men dong lugng
clia vat ran trong mot s6 chuyén dong co ban cila vat ran; Trinh bay céac kién thirc, phuong
phap xay dung mo hinh dong luc hoc hé vat ran.

3. Muc tiéu ciia hoc phén

= Kién thiec:

- Trinh bay dugc cac phuong phap phan tich, mé hinh héa dong lyc hoc cia hé¢ nhiéu
vat.

- Tinh toan va phan tich tng xtt dong luc hoc cua cac vat trén mo hinh dong lyc hoc
da xay dung.

» K§¥ nang: St dung duogc cac cong cu toan hoc mo hinh hoa dong luc hoc cua hé
nhiéu vat; Khao sat tinh 6n dinh cta chuyén dong, dua ra cac hé thuc nang luong
ctia hé; Tuyén tinh hoa phuong trinh vi phan chuyén dong va st dung phuwong phap
sd khao sat quy luat chuyén dong cua hé vat ran thuc phuc tap.

= Thai d: Nghiém tic, chuyén can, tham gia 1én 16p day du theo quy dinh, thuc hién

tot cac y€u cau cua mon hoc.
4.N0i dung cia chwong trinh

4.1 Nji dung tong qudt

64



Thoi gian ctia hoc phan

Tiéu
Thuc
luan/ y
. Ly hanh/Thi .. | Kiém
TT Noi1 dung . , Bai tap .
thuyét | nghiém/ . tra Tong
= 16n/Do y P
(tiet) | Thao luan ) (tiet) sO
. an
(tiét) By
(g10)
Chuong 1: Cac coéng cu
1 toan hoc khao sat dong luc 5 0 0 0 5

hoc hé nhiéu vat

Chuong 2: Béng hoc vat

ran va hé vat ran.

Chuong 3: Pong luc hoc

vat ran

Chuong 4: Xay dung mo
4 hinh dong luc hoc hé vat 5 0 0 1 6

ran

Chuong 5: Phuong phap

5 s6 khao sat dong luc hoc 5 0 0 0 5
hé nhiéu vat
Tong cong 29 0 0 1 30

4.2 Nji dung chi tiét

Chwong 1: CAC CONG CU TOAN HQC KHAO SAT PONG LUC HQC HE NHIEU
VAT
1.1 Véc to & Cac phép tinh dai s6 véc to
1.1.1 Véc to hinh hoc
1.1.2 Véc to dai s6
1.1.3 Cac phép tinh dai s6 véc to
1.2 Ma tranvacac phép tinh dai s ma tran
1.2.1 Dinh nghia ma tran
1.2.2 Cac phép tinh dai s6 ma tran
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1.2.3 Ma tran vudng
1.2.4 Ma tran céu trac khoi
1.3 Ten xo hang hai
1.3.1 PBinh nghia va ky hi¢u ten xo
1.3.2 Ten xo hang hai
1.3.3 Cac phép tinh dai sb ten xo

1.3.4 Ma tran cua ten xo hang hai
Chuwong 2: PONG HOC VAT RAN VA HE VAT RAN

2.1 Xéc dinh vi tri vt ran trong khong gian
2.1.1 Khai niém diém dinh vi va huéng ctia vat ran
2.1.2 Ma tran cosin chi huéng
2.1.3 Chuyén dong quay cta vat ran quanh mot diém cd dinh
2.2 Van toc goc va gia tdc gbc cha vat ran
2.2.1 Pinh nghia van tdc gbc cua vat ran
2.2.2 Céc dinh 1y vé véan toc goc
2.2.3 Pinh nghia gia tdc goc cia vat ran
2.2.4 Cac dinh 1y vé gia toc goc
2.3 Cac toa do suy rong xac dinh hudng cua vat ran
2.3.1 Goc Euler
2.3.2 Goc Cardan
2.3.3 Céc phuong an chon toa do suy rong khao sat dong hoc ctia vat ran
2.4 Mbi quan hé dong hoc co ban cua hé¢ nhiéu vat
2.4.1 Phén loai hé nhicu vat
2.4.2 Céc khop dong trong cac hé¢ nhiéu vat
2.4.3 S6 bac tu do, toa do suy rong ctia hé nhiéu vat
2.4.4 Cac diéu kién rﬁng budc trong hé nhiéu vat
2.5 Phan tich dong hoc hé nhiéu vét bang phuong phap chiéu vudng goc
2.5.1 Noi dung co ban cta phuong phap chiéu vudng goc
2.5.2 Khao sat dong hoc co cau bon khau ban 1& phang
2.6 Phan tich dong hoc hé nhiéu vat bang phuong phap ma tran cosin
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2.6.1 Xéc dinh trong tdm cua céc vat ran
2.6.2 Xéac dinh van tdc, gia tde trong tdm cua cac vat ran

2.6.3 Xac dinh van toc goc, gia toc goc bang ma tran cosin dinh hudéng
Chuwong 3: PONG LUC HOC VAT RAN

3.1 Phuong trinh co ban cua dong luc hoc
3.1.1 Pinh luat IT Newton
3.1.2 Phuong trinh Lagrange loai 11
3.2 Cac dinh luat co ban cua dong luc hoc
3.2.1 Pinh luat bao toan dong luong
3.2.2 Dinh luat di chuyén khi tam.
3.2.3 Pinh luat bao toan mé men dong luong
3.2.4 Pinh luat bao toan co nang
3.2.5 Pinh luat bao toan nang luong
3.3 Bong lyc hoc vat ran trong cac chuyén dong don gian
3.3.1 Vatran chuyén dong tinh tién
3.3.2 Vat ran chuyén dong quay xung quanh mot truc c6 dinh
3.3.3 Vit rdn chuyén dong song phang
Chuong 4: XAY DUNG MO HINH PONG LUC HQOC HE VAT RAN
4.1 Cac phuong phap mé hinh dong luc hoc hé vat ran
4.2 Cac phﬁn tr trong mo hinh dong luc hoc hé vat ran
4.3 bong luc hoc co cAu bon khau ban 18 phéng

4.4 Pong luc hoc co ciu tay quay - con trugt khong gian
Chuong 5: PHUONG PHAP SO KHAO SAT PONG LUC HQOC HE NHIEU VAT

5.1 Phuong trinh trang thai cua cac h¢ co hoc

5.2 Céac phuong phap s giai phuong trinh vi phan
5.3 Cac phuong phap tuyén tinh hoa hé phi tuyén
5.4 Tinh 6n dinh ctia chuyén dong

5. Tai liéu tham khao
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» Tai liéu dung cho gidng day - hoc tap:
[1] Bai giang ctia giang vién.
= Tai liéu tham khdo:

[1] Nguyén Van Khang, Pong luc hoc hé nhiéu vat. NXB Khoa hoc va K¥ thuat 2006.

[2] Nguyén Vin Thang va dong nghiép, Dao dong kj thudt trong thiét ké co khi NXB
Khoa hoc va Ky thuat 2016.

[3] Jens Wittenburg, Dinamics of Systems of Rigid bodies, B.G. Teubner Stuttgart,
1977.

[4] YO. I'. UcnonoB,Bsiuuciumenvruvle mMemoosl 8 meopuu Korebauuil,
[Tonutexunueckuii yausepcurer, 2008.

[5] M. H. Kupcanos, Maple u Maplet. Pewenue 3adau mexanuxu, CI16. 3naTenbcTBoO

«Jlanby , 2012.
6. Phuwong phap danh gia hoc phan

= Diém qud trinh: trong s6 0.30
- Bai tap lam day du;
- Kiém tra giira ky.

= Thi cudi ky (tw ludn): trong s6 0.70
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010203 M6 hinh héa va mé phéng hé théng Co dién tir 2.5(0-0.5-6)
1. B6 mon, khoa phu trach: B mon Co di¢n tir, khoa Co khi.
2. M ta vin tit ndi dung hoc phin

Hoc phan M6 hinh héa va mé phong hé théng Co dién tir thudc khdi kién thirc chuyén
nganh co dién tir. Hoc phan trinh bay co so dé thuc hién mé hinh hoa, mé ta cac phan tir
ciia md hinh va phuong phap xdy dung mé hinh; cic bude dé thuc hién viéc mé hinh hoa
va mO phong hé vat ly; cac phuong phéap phan tich, nhan dang va danh gia mo hinh; ap
dung m6 phong mot sb hé théng thuc trén phﬁn mém. Diéu kién dé thuc hién hoc phﬁn la

sinh vién d3 duoc hoc cac hoc phan: 1y thuyét diéu khién.
3. Muc tiéu ciia hoc phan

= Kién thirc:

- Trinh bay dugc cac phuong phap phan tich, m6 hinh hoa va nhan dang md hinh co
dién tu;

- Phan tich va xay dung dugc mo6 hinh toan hoc cho céc h¢ théng co dién tir dién hinh.

= Ky néng: St dung dugc phan mém dé phan tich, thiét ké, mo hinh héa va mé phong
hé théng; bénh gia chit lugng hé théng va dé xuit céac thong s6 t0i uu cho mot hé
thuec.

= Thdi dj: Nghiém tic, chuyén can, tham gia 1én 16p ddy du theo quy dinh, thuc hién

tot cac y€u cau cua mon hoc.
4. N0Oi dung ciia chwong trinh

4.1 Nji dung tong qudt
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Thoi gian ctia hoc phan
Tiéu
Thuc
luan/ y
. Ly hanh/Thi N Kiém
TT Noi dung . , Bai tap .
thuyét | nghiém/ N tra Tong
2 16n/Do . .
(tiet) | Thao luan ) (tiet) sO
. an
(tiét) N
(g19)
Phin 1: Ly thuyét 36,5 0 0 1 37,5
Chuong 1: Téng quan vé
! s &1 4 0 0 0 2
mo hinh héa va mé phdéng
Chuong 2: Co s& mo hinh
2 10 0 0 0 5
hoa
Chuong 3: Banh gia mo
3 . 10 0 0 0 5
hinh khong tham s6
Chuong 4: Nhan dang mo
4 . 8 0 0 1 6
hinh c6 tham so
Chuong 5: M6 phong hé
5 . 8 PRORS Tt 4,5 0 0 0 4,5
thong
Phan 2: Thi
0 7,5 0 0 7,5
nghiém/BTL
Bai 1: M6 hinh héa va mo
6 . 0 1,5 0 0 1,5
phong hé con lac nguoc
Bai 2: M6 hinh héa va mo
7 0 1,5 0 0 1,5
phong h¢ tay may
Bai 3: M6 hinh héa va mo
8 phong dac tinh dong hoc 6 0 1,5 0 0 1,5
to
Bai 4: M6 hinh héa va mo
9 . 0 1,5 0 0 1,5
phong hé thong thang may
Bai 5: M6 hinh héa va mo
10 | phéng hé robot 2 banh tu 0 1,5 0 0 1,5
can bang
Téng cong 36,5 7,5 0 1 45

70




4.2 Nji dung chi tiét
PHAN 1: LY THUYET
Chuong 1: TONG QUAN VE MO HINH HOA VA MO PHONG

1.1 Mot s6 dinh nghia co ban
1.1.1 Béi tugng
1.1.2 Hé thong
1.1.3 Mo hinh
1.1.4 M6 hinh hoa
1.1.5 M6 phong
1.2 M6 hinh héa hé thong
1.2.1 Vai trd ctia phuong phap mé hinh hoa hé thong
1.2.2 Phan loai mé hinh hoa hé théng
1.3 Phuong phap mé phdong
1.3.1 So d6 khoi
1.3.2 Ban chét cta phuong phap md phong
1.3.3 Céc budc nghién ciru mo6 phong
1.3.4 Mot s truong hop mo phong thuong gip
Chuong 2: CO SO MO HINH HOA
2.1 Gidi thiéu
2.1.1 M6 hinh hoa
2.1.2 Céc budc giai bai toan mo hinh hoa
2.2 Phan tich chtrc nang
2.2.1 Khai niém
2.2.2 C6 1ap hé théng — xac dinh cac lién két ngoai
2.2.3 Phan tich hé thong con — xac dinh cac lién két trong
2.2.4 Phan tich quan hé nhan qua — xac dinh cac bién cua hé thong
2.3 Phan tich vat ly
2.3.1 Ly tudng héa phan tir vat Iy
2.3.2 Quan hé¢ gitra cac dai lugng co ban
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2.3.3 Cac dinh luat bao toan
2.4 M6 hinh tuyén tinh héa hé phi tuyén
2.4.1 Biém ding ctia hé phi tuyén
2.4.2 Tuyén tinh hoa hé phi tuyén xung quanh diém lam viéc tinh

2.4.3 Ma tran trang thai cta hé tuyén tinh hoa
Chuwong 3: DANH GIA MO HINH KHONG THAM SO

3.1 Nhan dang hé théng
3.1.1 Bai toan nhan dang h¢ théng
3.1.2 Hé thong tuyén tinh bat bién
3.1.3 Nhan dang mé hinh khong tham s
3.2 Qua trinh ngau nhién
3.2.1 Pinh nghia bién ngiu nhién
3.2.2 Qua trinh ngau nhién ding
3.2.3 Qua trinh ngiu nhién gan dimg
3.2.4 Pho cong suat
3.3 Phan tich dap ung qua d6 va phan tich tuong quan
3.3.1 Phan tich dap ung qué do
3.3.2 Phan tich twong quan
3.4 Phan tich dép tng tan sb
3.4.1 Kiém tra song sin
3.4.2 Phan tich dap ung tan s bang phuong phap twong quan
3.5 Phan tich Fourier
3.5.1 Ham truyén udc luong thuc nghiém
3.5.2 Tinh chit ctia ham truyén ude luong thyc nghi¢m
3.6 Phan tich ph
3.6.1 Phan tich phd
3.6.2 Ham cira 6

3.6.3 Nhan dang dic tinh dung phwong phéap phén tich phd

Chuong 4: NHAN DANG MO HINH CO THAM SO
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4.1 Gioi thi€u bai toan nhan dang mé hinh cé tham )
4.2 M6 hinh hé thdng tuyén tinh bat bién
4.2.1 M6 hinh tuyén tinh tong quat
4.2.2 Céc cu tric mé hinh tuyén tinh thuong gip
4.3 Mo hinh hé phi tuyén
4.3.1 M5 hinh c6 dic tinh phi tuyén
4.3.2 Cac mé hinh phi tuyén thuong gip
4.4 Tinh hoi tu va phan bd cta cac tham s uée luong
Kiém tra 1 tiét

Chuwong 5: MO PHONG HE THONG
5.1 Gi6i thiéu phan mém LabVIEW
5.2 M6 hinh cac phan tr trong hé théng
5.3 M6 hinh hoa hé thong va mo phong voi LabVIEW
5.4 Panh gia chat luong cua hé théng thdng qua mo phong bang LabVIEW
PHAN 2: THi NGHIEM
Bai 1: M6 hinh hoa va mé phong hé con lic nguoc
Bai 2: Mo hinh héa va mo6 phong hé tay may
Bai 3: M6 hinh héa va m6 phong dac tinh dong hoc 6 t6
Bai 4: Mo hinh hoa va mé phong hé thong thang may
Bai 5: Mo hinh hoa va md phong hé robot 2 banh ty can bang
5. Tai liéu tham khao
» Tailiéu dung cho gidng day - hoc tdp:
[1] Bai giang cua giang vién.
» Tailiéu tham khdao:
[1] Phan Bui Khéi, Bai giang M6 hinh hoa robot va hé co dién tw. DPHBKHN 2009.
[2] Suk-Hwan Suh, Seong-Kyoon Kang, Dae-Hyuk Chung, Land Stroud, Theory and
Design of CNC Systems, Springer 2008.
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[3] Nikolay Avgoustinov, Modelling in Mechanical Engineering and Mechatronics,
Springer 2007.

[4] Sciavicco L., Siciliano B, Modelling and Control of Robot Manipulators, Springer,
London 2004.

[5] David G. Ullman, The Mechanical Design Process, Mc Graw Hill 2003.

[6] Bishop R.H, The Mechatronics Handbook, CRC Press, Washington D.C 2002.

[7] Georg Pelz, Mechatronic Systems-Modelling and Simulation with HDLs, Willey
2003.

[8] Sicilianno B, Khatib O, Springer Hanbook of Robotics, Springer-Verlag Berlin
Heidelberg 2008.

[9] Grote, Antonsson, Springer Hanbook of Mechanical Engineering, Springer 2009.

6. Phwong phap danh gia hoc phin
= Piém qud trinh: trong s6 0.30
- Bai tap lam déy du;
- Kiém tra giita ky.

= Thi cuéi ky (tw ludn): trong s6 0.70
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010204 Cam bién va xir Iy tin hi¢u do 1.5(0-0.5-4)

1. B6 mon, khoa phu trach: B mon Co di¢n tir, khoa Co khi.

2. M ta vin tit ndi dung hoc phin

Hoc phr:in Cam bién va xir 1y tin hiéu do thudc khéi kién thire chuyén nganh co dién tir. Hoc

phan trinh bay cac kién thirc co ban vé cac loai cam bién, mach xir 1y tin hi¢u cam bién;

Céc bude dé thyc hién viée xay dung hé théng do ddy du cho cac ing dung phd bién. Diéu

kién dé thuc hién hoc phan 14 sinh vién di dugc hoc cac hoc phan: K¥ thuat mach dién tir;

Vi xtr Iy va ghép ndi may tinh.

3. Muc tiéu ciia hoc phén

Kién thiie:

- Trinh bay duoc cac kién thtrc vé cam bién, cac loai tin hiéu dau ra cam bién, cac
mach xu 1y tin hiéu;

- Phan tich va xay dung dugc hé thong do hoan chinh cho cac ing dung pho bién.

Ky nang: St dung duogc phén mém thiét ké mach, c6 kha nang lua chon thiét bi, tich

hop hé thong do ludng co ban.

Thdi dé: Nghiém tuc, chuyén can, tham gia 1én 16p day du theo quy dinh, thuc hién tdt

cac yéu cau cua mon hoc.

4. N0Oi dung ciia chwong trinh

4.1 Nji dung tong qudt

Thoi gian cia hoc phan
Tiéu
Thuc
luan/ .
. Ly hanh/Thi . Kiém
TT Noi dung . . Bai tap .
thuyet | nghiém/ \ tra Tong
oz 16n/Do _, .
(tiet) | Thao luan ) (tiet) sO
. an
(tiét) N
(g10)
Phan 1: Ly thuyét 21,5 0 0 1 22,5
1 | Chuong 1: Cam bién 10 0 0 0 10
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2 Chuong 2: Xt ly tin hi¢u do 5 0 0 0 05
Chuong 3: Thiét ké hé
3 , 5.5 0 0 0 5.5
thong do luong
Phin 2: Thi nghiém/BTL 0 7,5 0 0 7,5
6 |Bail 0 1,5 0 0 1,5
7 | Bai2 0 1,5 0 0 1,5
8 |Bai3 0 1,5 0 0 1,5
9 | Bai4 0 1,5 0 0 1,5
10 [Bais 0 1,5 0 0 1,5
Tong cong 21,5 7,5 0 1 30

4.2 Nji dung chi tiét

PHAN 1: LY THUYET

Chwong 1: CAM BIEN

1.1 Téng quan vé cam bién

1.1.1 Khéi niém va phan loai cdm bién
1.1.2 Buong cong chuan cua cam bién
1.1.3 Céc dac trung co ban ctia cam bién

1.1.4 Nguyén 1y ché tao cam bién

1.2 Cam bién quang

1.2.1 Céc khai niém co ban vé anh sang

1.2.2 Céc loai cam bién quang

1.3 Cam bién do nhiét do

1.3.1 Céac khai niém co ban vé nhiét do

1.3.2 Céc loai cam bién do nhiét do

1.4 Cam bién do vi tri va dich chuyén

1.4.1 Nguyén 1y do vi tri va dich chuyén

1.4.2 Cac loai cam bién do vi tri va dich chuyén

1.5 Cam bién do bién dang

1.5.1 Khai niém va phuong phéap do bién dang
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1.5.2 Cac loai cam bién do bién dang
1.6 Cam bién do luc
1.6.1 Nguyén ly do luc
1.6.2 Céc loai cam bién do luc
1.7 Cam bién do van tdc, gia tdc va rung
1.7.1 Nguyén ly do vén tdc, gia téc va rung.
1.7.2 Céc loai cam bién do van tdc
1.7.3 Cac loai cam bién do gia toc va rung
1.8 Cam bién do van tdc, luu luong va muc chét luu
1.8.1 Khai niém chung
1.8.2 Cac loai cam bién do luu luong va van tdc chat luu
1.8.3 Céc loai cam bién do mirc chét luu
1.9 Cam bién do 4ap suét chat luu
1.9.1 Khéi niém va nguyén 1y do ap sut

1.9.2 Céc loai cam bién do ap suat chat luu
Chuong 2: XU LY TIN HIEU PO

2.1 Tong quan tin hiéu do cam bién
2.1.1 Tin hiéu cam bién dang on/off
2.1.2 Tin hi¢u dang tuong tu
2.1.3 Tin hiéu cam bién dang ban tin sd
2.2 Cac mach xtr 1y tin hi¢u do
2.2.1 Mach khuéch dai thuét toan
2.2.2 Bo khuéch dai do luong 1A
2.2.3 Mach loc
2.2.4 Mach so sanh
2.2.5 Bo khur dién ap 1éch
2.2.6 Mach cau
2.3 Chuyén doi trong tir s ADC va DAC
2.3.1 Chuyén d6i twong tw s6 ADC
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2.3.2 Chuyén d6i sb tuong ty DAC
2.4 Thu thap va truyén di liéu

2.4.1 Ghép nbi véi vi xir 1y.

2.4.2 Ghép ndi véi may tinh.

2.4.3 Phan mém thu thap dir liu

Chuwong 3: THIET KE HE THONG PO LUONG

3.1 Téng quan vé hé théng do

3.1.1 Cac thanh phan co ban cta hé théng do dién hinh

3.1.2 Sai s6 trong hé do ludong
3.2 Thiét ké hé thong do véi cam bién co tin hiéu dang on/off

3.2.1 Cac van d¢ dit ra va pham vi ing dung

3.2.2 Thiét ké hé thong do véi cam bién ¢ tin hiéu dang on/off
3.3 Thiét ké hé théng do v&i cam bién c6 tin hiéu dang tuong tu

3.3.1 C4c van dé dit ra va pham vi ing dung

3.3.2 Thiét ké hé théng do voi cam bién c6 tin hiéu dang tuong tu
3.4 Thiét ké hé théng do v&i cam bién c6 tin hiéu dang ban tin s6

3.4.1 Cac van dé dit ra va pham vi ing dung

3.4.2 Thiét ké hé théng do v&i cam bién c6 tin hiéu dang ban tin sb
PHAN 2: THi NGHIEM

Bai 1: Xir 1y tin hiéu véi cac mach khuéch dai dao, khong dao, mach cong, mach khuéch
dai vi sai, mach lgc, mach khir dién 4p léch.

Bai 2: Thuyc hanh xay dung hé thong va do dai luong nhiét d6 voi hé thong do tich hop
dau do NTC, PTC, KTY.

Bai 3: Thuc hanh xay dung hé théng va do céc dai luong luc, do bién dang, do m6 men
v6i hé théng do tich hop dau do dién tré kim loai.

Bai 4: Thuc hanh xay dung hé théng do va cac dai lugng quang hoc va cam bién tiém can.
Bai 5: Thuc hanh xay dung hé théng va do cac dai lugng dich chuyén, van téc, gia tde,

rung dong voi cac hé thdng do sir dung encoder, dau do rung.
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5. Tai li€éu tham khao
» Tailiéu dung cho gidng day - hoc tdp:
[1] Bai gidng cua giang vién.
» Tailiéu tham khdao:

[1] Hoang Minh Cong, Gido trinh cdc bj cam bién cong nghiép. PHBKHN 2009.
[2] Jacob Fraden, Handbook of modern sensors, 1993.

[3] Sabrie Soloman, Sensors handbook, 1992..

[4] Bishop R.H, The Mechatronics Handbook, CRC Press, Washington D.C 2002.

6. Phuwong phap danh gia hoc phan

= Diém qud trinh: trong s6 0.30
- Bai tap lam day du;
- Kiém tra giira ky.

= Thi cuéi ky (tw ludn): trong s6 0.70
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010205 Ly thuyét diéu khién hién dai 2.5(0-0.5-6)
1. B6 mon, khoa phu trach: B mon Co di¢n tir, khoa Co khi.
2. M ta vin tit ndi dung hoc phin

Hoc phan 1y thuyét diéu khién hién dai thudc khdi kién thirc chuyén nganh co dién tir. Noi
dung mén hoc dé cap cac phuong phap thiét ké bo diéu khién cho hé thong dong nham dam
béo d6 du trit 6n dinh va chét luong t6i wu trong cac diéu khién rang budc cua ché do 1am
viéc. Ung dung 1y thuyét diéu khién phi tuyén, diéu khién thich nghi, diéu khién bén viing
va diéu khién t6i wu trong thiét ké va thyc hién cac bd diéu khién cho hé théng dong. Diéu
kién dé thuc hién hoc phén 1a sinh vién da duoc hoc cac hoc phﬁn: Ly thuyét diéu khién tu

dong hé tuyén tinh; Toan cao cap.
3. Muc tiéu ctia hoc phan

= Kién thirc:

- Phén tich hé thong diéu khién phi tuyén bang phuong phap mit phang pha va ly
thuyét 6n dinh Lyapunov:;

- Thiét ké bo diéu khién phan hoi tuyén tinh hoa va bo diéu khién trugt;

- Thiét ké bo diéu khién thich nghi theo m6 hinh tham chiéu va hé ty chinh;

- Thiét ké bo diéu khién bén viing theo phuwong phap H, va H.

- Thiét ké bo diéu khién t6i wu theo phuong phap LQR, LQG.

= Ky ndng: Str dung duoc phan mém Matlab mo phong hé thong s dé phan tich tinh
6n dinh, chat lugng va thiét ké hé théng diéu khién.

= Thdi dé: Nghiém tuc, chuyén can, tham gia 1én 16p ddy du theo quy dinh, thuc hién

tot cac yéu cau ciia mon hoc.
4.N¢i dung cia chuwong trinh

4.1 Nji dung tong qudt
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Thoi gian ctia hoc phan

Tiéu
Thuc
luan/ »
N Ly hanh/Thi , Kiém
TT Noi dung . ) Bai tap .
thuyét | nghiém/ . tra Tong
o 16n/Do . .
(tiet) | Thao luan ) (tiet) sO
, an
(tiet) "
(g19)
Phan 1: Ly thuyét 35,5 0 0 2 37,5
Chuong 1: Gi61 thiéu
1 3 0 0 0 3
chung
Chuong 2: Diéu khién phi
2 ; 11 0 0 0 11
tuyen
Chuong 3: Piéu khién
3 , 8 0 0 1 9
thich nghi
Chuong 4: Diéu khién bén
4 N 7 0 0 0 7
vung
Chuong 5: Piéu khién tdi
5 6,5 0 0 1 7,5
uu
Phin 2: Thi nghiém/BTL 0 7,5 0 0 7,5
Bai 1: Phan tich thiét ké va
mo phong hé thong diéu
6 |khién phi tuyén dung| O 1,5 0 0 1,5
phuong phép tuyén tinh
hoa.
Bai 2: Phan tich thiét ké va
mo phong hé thong diéu
7 |khién phi tuyén dung| O 1,5 0 0 1,5
phuong phap diéu khién
truot:
Bai 3: Phan tich thiét ké va
8 |md phong hé théng didu| 0 1,5 0 0 1,5

khién thich nghi.
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Bai 4: Phan tich thiét ké va

9 mé phong hé théng diéu 0 1,5 1,5
khién bén viing
Bai 5: Phan tich thiét ké va
10 | mé phong hé théng didu| 0 1,5 1,5
khién téi vu
Téng cong 35,5 7,5 45

4.2 Nji dung chi tiét
PHAN 1: LY THUYET
Chuong 1: GIOI THIEU CHUNG

1.1 Han ché cua 1y thuyét diéu khién tuyén tinh kinh dién
1.2 Gi6i thiéu vé 1y thuyét diéu khién hién dai
1.2.1 Lich sir phat trién
1.2.2 Phén loai ctia diéu khién hién dai
1.2.3 Ung dung cua diéu khién hién dai
Chuwong 2: PIEU KHIEN PHI TUYEN
2.1 Gidi thiéu vé hé phi tuyén
2.1.1 Khai niém vé hé phi tuyén
2.1.2 Tinh chét ciia hé phi tuyén
2.1.3 Cac khau co ban hé phi tuyén
2.1.4 M6 ta toan hoc hé phi tuyén
2.2 Phuong phép mit phang pha
2.2.1 Tinh chét ciia mat phang pha
2.2.2 Vi du vé quy dao pha trén mit phiang
2.2.3 bic diém quy dao pha
2.3 Ly thuyét 6n dinh Lyapunov
2.3.1 Diém can bang cua hé phi tuyén
2.3.2 On dinh tai diém cén bang
2.3.3 On dinh Lyapunov
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2.3.4 Phuong phap tuyén tinh hoa Lyapunov
2.3.5 Phuong phép truc tiép Lyapunov
2.4 Piéu khién phan hoi tuyén tinh hoa
2.4.1 Dat bai toan
2.4.2 Quan h¢ vao ra ctia dbi twong phi tuyén
2.4.3 Luét diéu khién phan hoi tuyén tinh hoa
2.4.4 Trinh tu thiét ké hé thong diéu khién hdi tiép tuyén tinh hoa
2.5 Piéu khién truot
2.5.1 bat bai toan
2.5.2 Quan hé vao ra cta ddi twong phi tuyén
2.5.3 Thiét ké bo diéu khién truot
Chuwong 3: PIEU KHIEN THICH NGHI
3.1 Gi6i thiéu vé diéu khién thich nghi
3.1.1 Pinh nghia diéu khién thich nghi
3.1.2 So d6 khoi tong quat cta hé thong diéu khién thich nghi
3.1.3 Phan loai cac so d6 diéu khién thich nghi
3.2 Uéc luong thong sb
3.2.1 M6 hinh hoi quy tuyén tinh
3.2.2 Bai toan udc luong binh phuong tdi thiéu
3.3 Hé thich nghi theo mo hinh chuin
3.3.1 So dd khéi hé thich nghi theo mé hinh chuan
3.3.2 Luat thich nghi
3.3.3 Thiét ké hé thong diéu khién theo mo hinh chuan
3.4 Hé diéu khién tu chinh
3.4.1 Khai niém vé hé diéu khién ty chinh
3.4.2 So d6 khéi cuia hé diéu khién tu chinh
3.4.3 H¢ diéu khién ty chinh tryuc tiép
3.4.4 Hé diéu khién tu chinh gian tiép
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3.4.5 Thiét ké hé thong diéu khién ty chinh
Chuwong 4: DIEU KHIEN BEN VONG
4.1 Gi6i thiéu vé diéu khién bén viing
4.1.1 Binh nghia diéu khién bén viing
4.1.2 Cac vi du vé diéu khién bén ving
4.2 Chuén cta tin hiéu va hé théng
4.2.1 Chuan cua vécto
4.2.2 Chuén cta ma tran
4.2.3 Chuan tin hi¢u
4.2.4 Chuan hé théng
4.3 On dinh bén vimng cta hé thong
4.3.1 Pinh nghia 6n dinh bén viing
4.3.2 biéu kién 6n dinh bén viing
4.3.3 Pénh gia tinh 6n dinh bén viing
4.4 Thiét ké bo diéu khién bén viing
4.4.1 Chu trac chuan P-K
4.4.2 Thiét ké t6i vu Ha
4.4.3 Thiét ké toi uru He
Chuwong 5: PIEU KHIEN TOI UU
5.1 Giéi thidu vé diéu khién t6i uu
5.1.1 Dinh nghia diéu khién t5i wu
5.1.2 Phan loai bai toan diéu khién t6i wu
5.1.3 Ung dung diéu khién ti uu
5.2 Diéu khién tdi uu bang phuong phap bién phan
5.2.1 Bai toan diéu khién téi uu
5.2.2 Phan loai bai toan t6i wu
5.2.3 Giai bai toan t6i wu bang phuong phap bién phan
5.3 Piéu khién t6i vu LQR
5.3.1 Bai toan LQR lién tuc
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5.3.2 Piéu kién cyc trj bai toan LQR
5.3.3 Giai bai toan LQR
5.4 Bo loc Kalman
5.4.1 BO loc Kalman lién tuc
5.4.2 So d6 loc Kalman
5.5 BO diéu khién LQG
5.5.1 Bai toan diéu khién LQG
5.5.2 Loi giai bai toan LQG
5.5.3 So d6 khdi bo diéu khién LQG lién tuc
PHAN 2: BAI TAP LON

Bai 1: Phan tich thiét ké va mo phong hé thong diéu khién phi tuyén dung phuong phap
tuyén tinh hoa.

Bai 2: Phan tich thiét ké va mo phong hé thong diéu khién phi tuyén dung phuong phap
diéu khién truot.

Bai 3: Phan tich thiét ké va mo phong hé théng diéu khién thich nghi.

Bai 4: Phan tich thiét ké va mo phong hé théng diéu khién bén virng.

Bai 5: Phan tich thiét ké va mo phong hé théng diéu khién téi vu.

5. Tai li€éu tham khéo
» Tai liéu dung cho giang day - hoc tap:
[1] Bai giang cua giang vién.
» Tailiéu tham khao:

[1] Nguyén Thuong Ngo, Ly thuyét diéu khién tw dong thong thirong va hién dai-Hé
16i wu- thich nghi va hé phi tuyén — ngau nhién , Nha xuét ban khoa hoc k¥ thuat
2009.

[2] Ly thuyét diéu khién nang cao, Nguyén Dodn Phuwéc, Nha xuat ban khoa hoc xa
hoi 2005.

[3] Jean-Jacquese.slotine, Weiping li, Applied nonlinear control, Prentice Hall, 1991.

[4] Alan Zinober, David Owens, Nonlinear and adaptive control, Springer 2001.
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[5] Richard C. Dorf, And Robert H. Bishop, Modern control system, Addison-Wesley
1997.
6. Phwrong phap danh gia hoc phin
= Diém qud trinh: trong s6 0.30
- Bai tap lam day du;
- Kiém tra giira ky.

= Thi cudi ky (tw ludn): trong s6 0.70
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010206 Piéu khién tw dong thiy khi 1.5(0-0.5-4)
1. B6 mon, khoa phu trach: B mon Co di¢n tir, khoa Co khi.
2. M ta vin tit ndi dung hoc phin

Hoc phﬁn Diéu khién tu dong thuy khi thudc khdi kién thirc chuyén nganh co dién tu. Hoc
phén dua ra nhitng déc tinh k¥ thuat co ban cua cac phén ttr va thiét bi tu dong thuy lyc va
khi nén; Phuong phéap phan tich, tinh toan cac théng sé cua mach diéu khién thuy luc va
khi nén; bai toan nghién ctru dong luc hoc cua hé thuy khi; K§ thuat diéu khién vi tri, toc
dé va tai trong; Pac biét chu y dén ph'?m khao sat dong luc hoc cac co cAu va nguyén 1y tu
d6ng diéu chinh dugc tmg dung trong cong nghé ty dong hoa qua trinh san xuat. Hoc phan
13 co so dé tinh toan, thiét ké, Iya chon hé diéu khién thity lyc, khi nén. Diéu kién dé thuc
hién hoc phén la sinh vién da duogc hoc cac hoc phﬁn: Ly thuyét diéu khién; M6 hinh hoa

mo phdng.
3. Muc tiéu ctia hoc phan

= Kién thirc:

- Trinh bay dugc nhitng dac tinh k¥ thuat co ban cua cac phﬁn ttr va thiét bi tu dong
thuy luc va khi nén;

- Phuong phap phan tich, tinh toan cac thong sb ctia mach diéu khién thity luc va khi
nén;

- Trinh bay dugc bai toan khién vi tri, tbc d6 va tai trong cua h¢ tu dong thuy khi.

» Ky nang: Lua chon, st dung thanh thao cac thiét bi thuc té dé xay dung mot hé théng
diéu khién ty dong thuy khi. St dung duogc phan mém dé moé hinh hoa, mé phong,
phan tich, danh gia chat luong ctia mot hé thong tu dong thuy khi.

= Thdi dp: Nghiém tic, chuyén can, tham gia 1én 16p diy du theo quy dinh, thyc hién

tot cac yéu cau ciia mon hoc.
4. N¢i dung cua chuong trinh

4.1 Nji dung tong qudt
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Thoi gian ctia hoc phan
Tiéu
Thuc
luan/ L
. Ly hanh/Thi N Kiém
TT Noi1 dung . , Bai tap .
thuyét | nghiém/ . tra Tong
o 16n/Do . .
(tiet) | Thao luan ) (tiet) sO
. an
(tiet) -
(g10)
Phin 1: Ly thuyét 21,5 0 0 1 22,5
Chuong 1: Nguyén tic
1 chung xay dyng hé thong 2 0 0 0 2
diéu khién thuy khi
Chuong 2: Céac phan tir
diéu khién co ban trong hé
2 S » 2 0 0 0 5
diéu khién tg dong thuy
khi
Chuong 3: Bdong luc hoc
3 | hé théng truyén dong thay | 3 0 0 0 5
luc
Chuong 4: Bong luc hoc
4 | hé thong truyén dong khi | 3 0 0 1 4
nén
Chuong 5: Ham truyén va
5 |saisdvitriciamotsohé| 3 0 0 0 3
théng diéu khién thuy khi
Chuong 6: Diéu khién vi
tri, van tdc va md men
6 A L i 3 0 0 0 3
trong hé truyén dong thuy
khi
Chuong 7: Tinh toan,
7 | Thiét ké cac mach dicu| 4.5 0 0 0 4,5
khién ty dong thuy khi
Phan 2: Thi nghiém/BTL | 0 7,5 0 0 7,5
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Bai 1: Thiét ké, xdy dung,
6 | tim dap ung hé théng dién | 0 1,5 0 0 1,5
khi nén

Bai 2: Thiét ké, xdy dung,
7 | im dap tng hé théng dién | 0 1,5 0 0 1,5
thuy luc

Bai 3: Thiét ké bo didu
8 | khién cho hé théng dién| 0 1,5 0 0 1,5
thuy luc trén PLC

Bai 4: Thiét ké bo didu
9 |khién cho hé théng dién| 0 1,5 0 0 1,5
dién khi nén trén PLC

10 Bai 5: Phén,tich, so sanh 0 15 0 0 L5
dua ra cac két luan

Tong cong 21,5 7,5 0 1 30

4.2 Nji dung chi tiét
PHAN 1: LY THUYET

Chwong 1: NGUYEN TAC CHUNG XAY DUNG HE THONG PIEU KHIEN TU PONG
THUY KHi

1.1 Khai niém chung vé hé théng diéu khién thity khi
1.1.1 Chirc nang cua hé thong diéu khién thiy khi
1.1.2 Céc yéu cau ddi véi hé thdng diéu khién thuy khi
1.1.3 Cac yéu cau ddi vé6i luu chat 1am viéc trong hé thong
1.2 Nguyén Iy xay dung hé thng diéu khién thuy khi
1.2.1 Trinh tu chung khi xay dung hé théng diéu khién thity khi
1.2.2 Phén loai hé thong tu dong diéu chinh
1.2.3 Theo dic tinh cua tin hiéu truyén giita cdc phan tir
1.2.4 Theo trang thai cua hé théng ddi véi tac dung ctia nhidu

1.2.5 Theo dic tinh ciia quy luat diéu chinh
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1.2.6 So dd khéi hé thong diéu khién thuy khi
Chuwong 2: CAC PHAN TU DPIEU KHIEN CO BAN TRONG HE THONG

2.1 Van diéu khién
2.1.1 Van solenoid
2.1.2 Vanty I¢
2.1.3 Van servo
2.2 Bo khuéch dai
2.2.1 Modun khuéch dai
2.2.2 Médun hiéu chinh d¢ déc
2.2.3 Mot sb chire nang cua bd khuéch dai va ky hi¢u cua chung
2.3 Céc loai cam bién
2.3.1 Cam bién vj tri do chiéu dai
2.3.2 Cam bién vi tri do goc
2.3.3 Cam bién van toc

2.3.4 Cam bién ap suét, luc va mémen xoin
Chwong 3: PONG LUC HQOC HE THONG TRUYEN PONG THUY LUC

3.1 Quy luat thay doi ctia ap suét
3.1.1 Xéc dinh Iuu luong khi biét quy luat thay d6i cta ap suat
3.1.2 Xéc dinh quy luat thay ddi ap suat khi biét luu luong cung cap QI trong
mach RLC thuy luc
3.1.3 Qua trinh phéng va nap dau trong mach RC thuy luc
3.2 Qua trinh ma sat
3.3 Van toc chuyén dong cia pittong khi tinh dén ma sat nhét
3.4 Pic tinh 4p suét cua hé truyén dong thuy luc chuyén dong tinh tién
3.4.1 Khi xét dén cac yéu t6 1a khoi lwong chuyén dong, d6 dan hoi cta dau
va ton that luu luong (bo qua ma sat nhét)
3.4.2 Khi xét dén cac yéu t6 1a khdi luong chuyén dong, do dan hdi cua dau,

t6n that luu luong va ma sat nhot
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3.5 Pic tinh van toc cua pittdng khi xét dén cac yéu to 1a khoi lugng chuyén dong,
dd dan hdi cta diu, ma sat nhét va khong tinh dén su ro dau

3.6 Tan s6 dao dong riéng ctia hé truyén dong thuy luc chuyén dong tinh tién
Chuwong 4: PONG LUC HOC HE THONG TRUYEN BONG KHIi NEN

4.1 Tinh hoc ciia khoang trao d6i khi nén
4.1.1 Tinh hoc ctia khoang trao doi khi nén c6 chira 2 tiét luu chay réi
4.1.2 Khoang trao doi khi nén véi céc tiét luu bién doi
4.1.3 Xéac dinh hé sb luu luong khi tinh toan dac tinh tinh
4.1.4 Cac phuong phép cai thién dic tinh tinh ctia khuéch dai khi nén
4.1.5 T6 hop cac tiét luu khi nén
4.1.6 Tinh hoc ciia khoang trao doi khi nén véi cac tiét luu chay tang
4.2.7 Tinh hoc khoang trao d6i khi nén véi cac kiéu tiét luu khac nhau

4.2 Bong luc hoc cua khoang trao dbi khi nén
4.2.1 Phuong trinh tuyén tinh hoa dong luc hoc ctia khoang trao d6i khi nén
Vi cac tiét luu chay roi
4.2.2 Phuong trinh vi phan phi tuyén ctia khoang trao doi khi nén véi céc tiét
luu chay rbi
4.2.3 Bong luc hoc khoang trao doi khi nén chira cac tiét luu chay tang
4.2.4 B0 tich nang khi nén

4.3 Pac tinh tinh cta hé thong kénh dan thong tin trong tu dong khi nén
4.3.1 Ton that doc duong
4.3.2 Ton that cuc bd
4.3.3 Pic tinh dong luc hoc cia hé thong kénh din thong tin trong tu dong
khi nén

Chwong 5: HAM TRUYEN VA SAI SO VI TRi CUA HE THONG BPIEU KHIEN THUY
KH{

5.1 C4c khdi niém vé diéu khién h¢ hé va hé kin
5.1.1 H¢ diéu khién mach h¢
5.1.2 H¢ diéu khién mach kin
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5.2 Sai s vi tri ciia h¢ thity khi chuyén dong thang
5.2.1 Quan h¢ gitra sai s6 vi tri va dd On dinh cta hé diéu khién
5.2.2 Tan s6 dao dong va hang sb thoi gian cta hé
5.2.3 Sai s6 vi tri diéu khién

5.3 Quan h¢ gifra gia tdc a, van tdc v va vi tri diéu khién x cta pittong-xylanh
5.3.1 Vén tdc chuyén dong 13 séng hinh thang
5.3.2 Van toc chuyén dong 13 song chir nhat
5.3.3 Vén toc chuyén dong 13 séng tam giac
5.3.4 Xéc dinh vén toc vs ddi v6i song hinh thang

5.4 Phuong phap diéu khién vi tri bang séng hinh thang nhiéu cap

5.5 Ham truyén ctia mot sé mach diéu khién thuy luc
5.5.1 Hé thuy khi chuyén dong tinh tién diéu khién thé tich
5.5.2 Hé thuy khi chuyén dong tinh tién sir dung van servo
5.5.3 Hé thuy khi chuyén dong quay diéu khién thé tich
5.5.4 Hé thuy khi chuyén dong quay diéu khién bang van servo

Chuong 6: DIEU KHIEN VI TRI, VAN TOC VA TAI TRONG TRONG HE THONG
PIEU KHIEN THUY KHI

6.1 Diéu khién vi tri
6.1.1 Ung dung ctia van solenoid trong hé diéu khién vj tri
6.1.2 Ung dung van ty 1€ trong hé diéu khién vi tri
6.1.3 Ung dung van servo trong hé diéu khién vi tri
6.2 Diéu khién van toc
6.2.1 Piéu khién toc d6 bang 15 tiét luu
6.2.2 Diéu khién tdc d6 b@“mg van ty I¢ hodc van servo
6.3 Piéu khién mé men

6.4 Cac vi du ting dung
Chwong 7: TINH TOAN LUA CHON MACH DPIEU KHIEN TU PONG THUY KHI

7.1 Tinh toan ap suit va luu luong

7.1.1 Hé thay khi thyc hién chuyén dong tinh tién
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7.1.2 Hé thity khi thyc hién chuyén dong quay
7.2 Hé s6 khuéch dai va dap Gmg cua hé diéu khién tir dong thiy khi
7.2.1 Hé s6 khuéch dai Kv ciia hé thong
7.2.2 Thoi gian dap Gmg cua hé diéu khién
7.3 Tinh toan sai s6 diéu khién cua hé
7.3.1 Hé thity khi diéu khién vi tri
7.3.2 Hé thity khi diéu khién vén toc
7.3.4 Hé thiry khi diéu khién tai trong
7.4 Phan tong hop tinh toan cua hé thuy khi chuyén dong thang va hé chuyén dong
quay
7.4.1 Hé thiry khi chuyén dong tinh tién
7.4.2 Hé thuy khi chuyén dong quay
7.5 M0 hinh va ky hiéu dac tinh cia Céc khau thuong gap
7.5.1 Khau khuéch dai (P)
7.5.2 Khau quén tinh (P - T1)
7.5.3 Khau dao dong (P - T2)
7.5.4 Khéu tich phan (I)
7.5.5 Khau vi phan (D)
7.5.6 Phan tir tré theo thoi gian (Tt)
7.5.7 Céc khau phdi hop
7.6 Mot sb vi du vé so do khdi mé ta dic tinh dong luc hoc va mo ta béng toan hoc
cua cac phﬁn tur trong mach diéu khién tu dong thuy khi
7.6.1 So dd khdi vé dic tinh dong luc hoc
7.6.2 So d6 khdi md ta toan hoc
7.6.3 Mot sb vi du vé so d6 mé ta chic ning ciia cac phan tir diéu khién trong
mach diéu khién thuy khi
PHAN 2: THi NGHIEM
Bai 1:Thiét ké, xdy dung, tim dap Gmg hé thong dién khi nén.
Bai 2:Thiét ké, xay dung, tim dap (mg hé théng dién thuy luc.
Bai 3:Thiét ké bo diéu khién cho hé thong dién thuy lyc trén PLC.
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Bai 4:Thiét ké bo diéu khién cho hé thdng dién dién khi nén trén PLC.

Bai 5: Phan tich, so sanh dua ra cac két luan.

5. Tai liéu tham khao

» Tailiéu dung cho gidng day - hoc tdp:

[1]

Bai giang cua giang vién.

» Tailiéu tham khdo:

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]
[14]

Nguyén Ngoc Can. Truyén dong dau ép trong may cét kim loai. Pai hoc Bach
khoa Ha nd1, 1974.

Modelon AB. Modeling of Hydraulic Systems. Sweden 2013

Herber E. Merritt. Hydraulic control systems. United States of America. 1967
Nguyén Xuan Huy, Pham Ngoc Hung. Thuy luc va may thuy luc. Hoc vién
KTQS, 1999.

Hoang Thi Bich Ngoc. May thuy luc thé tich. Khoa hoc va k¥ thuat, 2000.
Nguyén Thanh Tri. Hé thong thuy luc trén may cong nghiép. Pa ning, 2000.
Tran Doan Dinh va céc tac gia. Truyén dan thuy luc trong ché tao may. Khoa hoc
va k¥ thuat, 2002.

Nguyén Xuan Huy, Pham Ngoc Hung. Bai tdp thuy lyc. Nha xuit ban QDND,
2002.

AopamoB E.N., Konecumuenko K.A. Dnementsl rugponpuBoga. Kues,
Texnuxka, 1977.

Kopo6oukun B.JI. JluHamuka TruapaBIMdYeCcKUX CHCTEM CTaHKOB. MOCKBa,
Maimunoctpoenue, 1976.

Koxesnuko C. H., Ilemar B. ®. 'mpapaBnuueckuii U1 MHEBMAYMYECKUI
MIPUBOJbI METALTYpPruyecknx MamurH. Mocksa, MamuHocTtpoenue, 1973.
[Tpoxodrer B.H. Iunamuka ruaponpuBoga. Mocksa, MammuocTtpoenue, 1972.
Temnsriit B.I1. OcHoBbl rugpoaBTroMaTuku. MockBa, Hayka, 1972.

UynpakoB FO.M. T'muppompuBoa UM cpeacTBa TI'MApPOABTOMAaTUKH. MoOCKBa,

MammnocTtpoenue, 1979.
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6. Phwrong phap danh gia hoc phin

= Diém qud trinh: trong s6 0.30
- Bai tap lam day du;
- Kiém tra giira ky.

= Thi cuéi ky (tw ludn): trong s6 0.70
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0102007 K§¥ thuat vi diéu khién

1. B mén, khoa phu trach: B6 mon Co dién tir, khoa Co khi

2. M ta hoc phén

2(1,5-0,5-4)

Hoc phan trang bi cho hoc vién kién thirc vé hé vi di€u khién cap cao. Gitp hoc vién co tu

duy h¢ thong, t6 chic hé thong, lap trinh hé thong k¥ thuat va phat trién san pham dién-

dién ttr trén nén tang k¥ thuat vi xir Iy va hé théng nhing. Noi dung hoc phin bao gém:

tong quan vé hé théng nhiang, quy trinh thiét ké hé thong nhing, giéi thiéu vi diéu khién
ARM Cortex M, k¥ ning lap trinh phat trién hé thdng trén ARM Cortex M: Thiét ké phan

ctg, phan mém tich hop trong thiét bi va lap trinh hé diéu hanh thoi gian thuc FreeRTOS.

3. Muc tiéu ciia hoc phan

Két thiic hoc phan, hoc vién sé& co tu duy va k¥ nang nghién ctru, thiét ké phat trién cac san

pham thiét bi do luong, diéu khién dién-dién tir trén nén tang k¥ thuat vi xir 1y va hé thong

nhung. Pong thoi hoc vién ciing c6 k¥ ning va nang lyc thuc hién tong hop kién thirc lién

nganh trong qué trinh nghién ctru phat trién san pham dién-dién tu.

4. Noi dung chi tiét hoc phan

4.1. Ngi dung tong qudt va phan bé thoi gian

Thoi gian ctia hoc phan

tang vi xtr Iy-hé théng nhing

Tiéu
Thuc ,
: ‘ .| Tvan/ .. | Tong
N Ly hanh/Thi } Kiém .
TT Noi dung . . Bai tap sO
thuyét | nghiém/ | =~ tra
2 16n/Do6 y
(tiet) | Théao luan ) (tiet)
. an
(tiét) )
(g10)
Chuong 1: Gi6i thi¢u chung
1| vé thiét ké h¢ thong trénnén | 2 0 0 0 2
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Chuong 2: Cong cu phat trién
va k¥ thuat lap trinh phan

2 2 1 0 0 3
cung trén  STM32-ARM
Cortex M
Chuong 3: Hoat dong ngit va

3 S naonsns 4 0 0 0 4
1ap trinh DMA
Chuong 4: Giao thirc truyén

4 A 5 0 0 0 5
thong

Chuong 5: Xir Iy ADC/DAC

6 Chuong 6: Str dung Timer

Chuong 7: Hé diéu hanh thoi

7 _ 2 0 0 1 3
gian thyc FreeRTOS
Chuong 8: Phat trién hé
8 théng do ludng va diéu khién 1 6 0 0 7
trén STM32-ARM Cortex M
Téng cong 22 7 0 0 30

4.2. Ngi dung chi tiét hoc phin

Chwong 1: GIGI THIEU CHUNG VE THIET KE HE THONG TREN NEN TANG VI
XU LY — HE THONG NHUNG

1.1. Hé théng nhung trong méi trudng cong nghé sb

1.2. Mot s6 hé théng nhung pho dung

1.3. Tong quan vé thiét ké hé thdng trén nén tang hé nhiing
1.4. ARM MCUs trong lap trinh phat trién hé thong tng dung
1.5. STM32 ARM Cortex M

1.6. Gi6i thi¢u vé STM32F407xx

1.7. Gi6i thiéu vé STM32F103xx

1.8. Phan cimg t6i thiéu cia STM32F103xx

Chuwong 2: CONG CU PHAT TRIEN VA KY THUAT LAP TRINH PHAN CUNG TREN
STM32-ARM Cortex M

2.1. Phuong thirc 1ap trinh phan cirng STM32-ARM Cortex M
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2.2. Firmware cua STM32-ARM Cortex M

2.3. Gi6i thigu mot s6 trinh bién dich

2.4. Cac budce xay dung mdt du an

2.5. M6 phong g& rdi chuong trinh

2.6. Nap chuong trinh

2.7. T6 chuc file hé thong

2.8. Cai ddt va st dung 1/O port

2.9. Thiét 14p cu hinh hé thdng vé6i cong cu STM32Cube

Chuwong 3: HOAT DPONG NGAT VA LAP TRINH DMA

3.1. Khéi niém ngit trong STM32-ARM Cortex M
3.2. Lap trinh ngat

3.3. Khai niém DMA

3.4. Firmware DMA

3.5. Chuyén dit liéu trong bd nhé st dung DMA
3.6. Xuat dir liéu s dung DMA

3.7. Nhap dir liéu st dung DMA

Chuong 4: GIAO THUC TRUYEN THONG

4.1. Giao thuc USART
4.2. Giao thuc 12C

4.3. Giao thuc SPI

4.4. Giao thirc CAN

Chuong 5: XU LY ADC/DAC

5.1. Xir Iy ADC
5.2. Xir Iy ADC véi DMA
5.3. Xir Iy DAC
5.4. Xir Iy DAC véi DMA

Chuwong 6: SUDUNG TIMER

6.1. Gi6i thiéu vé Timer trong STM32-ARM Cortex M
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6.2. St dung Timer can ban

6.3. St dung Timer trong ché d6 Capture
6.4. Sir dung Timer trong ché do Compare
6.5. St dung Timer trong ché 46 PWM
6.6. Watchdog Timer

Chuwong 7: HE DIEU HANH THOI GIAN THUC FreeRTOS

7.1. G161 thiéu FreeRTOS

7.2. Thread trong FreeRTOS

7.3. Quan ly tac vu trong FreeRTOS

7.4. Quan ly hang doi trong FreeRTOS
7.5. Quan 1y ngat trong FreeRTOS

7.6. Quan ly tai nguyén trong FreeRTOS
7.7. Quan ly bd nhé

7.8. CAu truc file va thu muc cua FreeRTOS

Chuong 8: PHAT TRIEN HE THONG PO LUONG VA PIEU KHIEN TREN STM32-
ARM Cortex M

8.1. Phan tich va t6 chirc phan cting hé thong
8.2. Luu d6 xt 1y dit liéu
8.3. Xtr Iy dau vao/ra
8.4. Hé thong truyén thong
8.5. Phat trién hé thdng va thir nghiém
8.6. Vi du vé phat trién hé théng v6i STM32-ARM Cortex M
5. Tai li€éu tham khao
» Tai liéu dung cho giang day - hoc tap:
[1] Bai giang cua giang vién.
» Tailiéu tham khao:
[1] Quach Tuan Ngoc, “Ngon ngir 1ap trinh C++7, NXB Thong ké, 2003.
[2] Hoang Trang, Bui Qudc Bao, “Lap trinh hé thong nhung”, NXB Pai hoc Qudc gia
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TP. H6 Chi Minh, 2014.

[3] Geoffrey Brown, “Discovering the STM32 Microcontroller”, Creative Commons
Attibution-Non Commercial ShareAlike, 2011.

[4] Trevor Martin, “The Insider’s guide to the STM32 ARM Based Microcontroller”,
Hitex (UK) Ltd, 2010.

[5] Joseph Yiu, “The Definitive Guide to ARM Cortex-M3 and Cortex-M4 Processors,
3rd edition”, Newnes, 2014.

[6] ST, “RMO0008 Reference manualS TM32F101xx, STM32F102xx, STM32F103xx,
STM32F105xx and STM32F107xx advanced ARM-based 32-bit MCUs”,
STMicroelectronics INC, 2011.

[7] ST, “RMO0090 Reference manualS STM32F40xxx, STM32F41xxx,
STM32F42xxx, STM32F43xxx advanced ARM-based 32-bit MCUs”,
STMicroelectronics INC, 2011.

6. Phwong phap danh gia hoc phin

= Piém qud trinh: trong s6 0.30
- Bai tap lam day du;
- Kiém tra giira ky.

= Thi cudi ky (tw ludn): trong s6 0.70
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010208 T6i wu héa trong ky thuit 1(1-0-4)
1. B6 mon, khoa phu trach: B mon Co di¢n tir, khoa Co khi.
2. M ta vin tit ndi dung hoc phin

Hoc phan cung cap cho ngudi hoc nhirng phwong phap t6i wu hoa duoc ap dung trong cac
bai toan thiét ké k¥ thuat. Hoc phan trinh bay cac nguyén tic thuc hién t6i wu hoa, phuong
phap dé thiét 14p nhitng mé hinh cho céc bai toan trong thuc tién: thiét lap ham muc tiéu,
thiét ké rang budc cho cac bai toan tuyén tinh hodc phi tuyén, c6 rang budc hoic khong co
rang budc. Cac mo hinh toan hoc d6 c6 thé giai duge bang cac chuong trinh may tinh. Bén
canh d6, hoc phén ciing gidi thiéu mot s6 phuong phap t6i wu hoéa hién dai nhu thuat toan

di truyén, phuong phap dong luc ...
3. Muc tiéu ctia hoc phan

= Kién thirc:
- Trinh bay dugc nhitng dang bai toan t6i huu hoa co ban;
- Thiét 1ap dugc mo hinh bai toan tbi wu cho cac bai toan tuyén tinh hoic phi tuyén;
- Trinh bay dugc phuong phap s dé giai bai toan tdi wu hoa c6 rang budc hoic khong

co6 rang budc.
= Ky nang: St dung dugc phan mém Matlab dé 1ap trinh giai mot s bai toan ti wu
héa trong thyc tién.
= Thdi dp: Nghiém tic, chuyén can, tham gia 1én 16p day du theo quy dinh, thyc hién

tot cac yéu cau ciia mon hoc.
4. Noi dung cia chwong trinh

4.1 Nji dung tong qudt
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Thoi gian cua hoc phan
Thuc Tiéu
Ly o
) . | hanh/Thi luan/ Kiém
TT No1 dung thuye - A N
. nghi¢m/ Bai tap tra Tong
.| Thao luan | 16n/Db an | (tiét) | sb
tiéy |, )
(tiet) (gio)
1 Chuong 1: G161 thiéu chung 3 0 0 0 3
Chuong 2: Céic phuon
2 g P 8 4 0 0 0 4
phép t61 uvu hoa
Chuong 3: Lap trinh tuyén
3 & HAP ER 6 0 0 0 6
tinh
Chuong 4: Phuong phép s6
4 |cho bai toan toi uu héa| 6 0 0 0 6
khong rang budc
Chuong 5: Phuong phép sb
5 | cho bai toan ti vu héa c6| 6 0 0 0 6
rang budc
Chuong 6: Phuong phap tbi
6 8 . _ & PRAp 4 0 0 1 5
uu hoa hién dai
Tong cong 29 0 0 1 30
4.2 Nji dung chi tiét

Chuwong 1: GIOI THIEU CHUNG
1.1 Khai niém co ban
1.2 Khai niém vé t6i wu héa
1.3 Cac dang bai toan tdi uvu hoa
1.4 Phuong phap giai bai toan t6i uu hoa
Chuwong 2: CAC PHUONG PHAP TOI UU HOA
2.1 Cac bai toan khong rang budc

2.2 Céc bai todn c6 rang budc
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Chuwong 3: LAP TRINH TUYEN TiNH

3.1 Céc dinh nghia co ban
3.2 Phuong phap loai trir Gauss-Jordan
3.3 Phuong phap don hinh

Chuong 4: PHUONG PHAP SO CHO BAI TOAN TOI UU HOA KHONG RANG BUOC

4.1 Cac phuong phap do tim mét chiéu
4.1.1 Phuong phap loai trir theo mién
4.1.2 Phuong phap xap xi da thic
4.1.3 Phuong phép Gradient

4.2 Phuong phap do tim n chiéu
4.2.1 Phuong phap bac khong
4.2.2 Phuong phap bac mot
4.2.3 Phuong phap bac hai

Chuong 5: PHUGNG PHAP SO CHO BAI TOAN TOI UU HOA CO RANG BUOC

5.1 Phuong phap gian tiép

5.1.1 Phuong phap ham Penalty ngoai

5.1.2 Phuong phép ham Penalty trong

5.1.3 Phuong phap ham Penalty ngoai mé rong
5.2 Phuong phap truc tiép

5.2.1 Lap trinh tuyén tinh lién tyc

5.2.2 Lap trinh bac hai lién tuc

5.2.3 Phuong phap trung tam

Chuong 6: PHUONG PHAP TOI UU HOA HIEN DAI

6.1 Thuat toan di truyén
6.2 Lap trinh dong luc

5. Tai liéu tham khao

» Tai liéu dung cho gidang day - hoc tap:
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[1] Bai gidng cta giang vién.
» Tailiéu tham khao:
[1] Arora, J. S., Introduction to Optimization Design, Elsevier Academic Press, 2004.
[2] Rao, S. S., Engineering Optimization — Theory and Practice, John Willey & Sons,
1996.
[3] Vanderplaats, G. N., Numerical Optimization Techniques for Engineering Design
with Application, McGraw-Hill, Inc., 2001.
6. Phwong phap danh gia hoc phin
= Diém qud trinh: trong s6 0.3
- Bai tap lam day du;
- Kiém tra giira ky.

= Thi cudi ky (tw ludn): trong s6 0.7
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010209 K§¥ thuat thiét ké 2(1.5-0.5-4)
1. B6 mon, khoa phu trach: B mon Co di¢n tir, khoa Co khi.
2. M ta vin tit ndi dung hoc phin

Hoc phan k¥ thuét thiét ké thudc khéi kién thirc chuyén nganh co dién tir. Hoc phan trinh
bay mot phuong phap dé thiét ké san pham néi chung va thiét ké hé thong nodi riéng tir budc
khéi dau 1ap ké hoach, tim kiém cac giai phap thiét ké, danh gia giai phap, phat trién qua
trinh, thiét ké concept dén thiét ké chi tiét; xay dung cac lién két co khi, co dién tir va diéu
khién. Piéu kién dé thuc hién hoc phﬁn la sinh vién da duoc hoc cac hoc ph'?m: Mo hinh

hoa va md phong; Ly thuyét hé thong.
3. Muc tiéu ciia hoc phan

= Kién thirc:

- Trinh bay dugc phuong phap chung vé thiét ké hé thong ciing nhu cac budc thuc
hién thiét ké;

- Phan tich va xay dung quy trinh thiét ké cho mdt vai san pham cy thé

* Ky ndng:

- Phén tich duoc cac yéu t co ban cia qué trinh thiét ké k¥ thuat;

- St dung duoc phan mém hd tro thiét ké dé phan tich, xay dung concept, thiét ké
tong thé va thiét ké chi tiét hé thong.

= Thdi dé: Nghiém tic, chuyén can, tham gia 1én 16p ddy du theo quy dinh, thuc hién

tot cac yéu cau cia mon hoc.
4. N¢i dung cia chwong trinh

4.1 Nji dung tong qudt
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Thoi gian cua hoc phan
Tiéu
Thuc
luan/ .
. Ly | hanh/Thi . Kiém
TT Noi dung , . Bai tap ,
thuyét | nghiém/ . tra | Tong
, ln/Do | ,
(tiet) | Thao luan ) (tiet) sO
i an
(tiét) .
(g10)
Phan 1: Ly thuyét 21,5 0 0 1 22,5
Chuong 1: Cac nguyén ly co
1 ‘ s . s y Y 2 0 0 0 2
ban vé thiét ké hé thong
Chuong 2: Qua trinh phat
2 , s qQ P 3 0 0 0 3
trién san pham
3 | Chuong 3: Phén tich van dé 3 0 0 0 3
4 | Chuong 4: Thiét ké Concept 4 0 0 0 4
5 | Chuong 5: Thiét ké san pham | 5 0 0 1 6
6 | Chuong 6: Thiét ké tichhop | 4,5 0 0 0 4,5
Phin 2: Thi nghiém/BTL 0 7,5 0 0 7,5
7 Bai tap 16n 0 7,5 0 0 7.5
Tong cong 21,5 7,5 0 1 30

4.2 Nji dung chi tiét

PHAN 1: LY THUYET

Chuong 1: CACNGUYEN LY CO BAN CUA THIET KE HE THONG

1.1 Céc nguyén 1y co ban ctia hé thong ky thuat

1.1.1 Cac thanh phan hé théng

1.1.2 Céc chuyén d6i vé nang luong, tin hiéu, vat liéu
1.1.3 Mbi twong quan chirc ning

1.1.4 Mbi twong quan cong viéc

1.1.5 Méi tuong quan hé théng
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1.2 Cac nguyén 1y co ban ciia phuong phap hé thong
1.2.1 Qua trinh giai quyét van dé
1.2.2 Phuong phap cong viéc
1.2.3 Phuong phép ting dung

1.2.4 Vai tro cua hd trg may tinh
Chuwong 2: QUA TRINH PHAT TRIEN SAN PHAM

2.1 Qua trinh chung dé giai quyét van dé
2.2 Dong cong viée trong qua trinh thiét ké
2.2.1 Lap ké hoach
2.2.2 Xay dung tién do va thoi gian
2.2.3 Xay dung du 4n va gia thanh
2.3 CAu triic to chic.
2.3.1 Lién két da nganh.

2.3.2 Lanh dao va to chitc nhém
Chwong 3: PHAN TiCH VAN PE

3.1 Tam quan trong cua viéc lam rd van dé
3.2 Phan tich cac yéu cau k§ thuat
3.2.1 Nhan dang yéu cau k¥ thuat
3.2.2 Lam 13 yéu cau k¥ thuat
3.2.3 Dién dich yéu cau k¥ thuat
3.3 Phan tich cac yéu cau ngudi ding
3.3.1 Nhan dang yéu cau nguoi diung
3.3.2 Lam rd yéu cau nguoi ding

3.3.3 Dién dich yéu cau nguoi ding
Chuwong 4: THIET KE CONCEPT

4.1 Cac bude thiét ké concept
4.2 Xay dung cau truc chirc ning

4.2.1 Chure nang chung
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4.2.2 Chirc ning cu thé

4.3 Xay dung céu tric cong viéc
4.3.1 Nguyén tic cong viée
4.3.2 Xay dung céu tric cong viée
4.3.3 Lua chon ciu tric cong viéc

4.4 Phat trién concept
4.4.1 Xay dung giai phap thiét ké
4.4.2 Panh gia giai phap thiét ké
4.4.3 Vi du ung dung

Chuwong 5: THIET KE SAN PHAM

5.1 Cac budc thiét ké san pham
5.2 Cac nguyén tic thiét ké

5.3 Cac dinh hudng thiét ké
5.4 Panh gia thiét ké

5.5 Vi du tng dung

Kiém tra
Chuwong 6: THIET KE TICH HQP

6.1 Cau tric san pham
6.1.1 Cau triic mo dun
6.1.2 Cau trac tich hop

6.2 Céc lién két co khi
6.2.1 Chtrc nang chung
6.2.2 Lién két vat liéu
6.2.3 Lién két dinh dang
6.2.4 Lién két luc

6.3 Thiét ké co dién tur
6.3.1 Thiét ké tuan tu
6.3.2 Thiét ké dong thoi
6.3.3 Thiét ké thich nghi
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PHAN 2: BAI TAP LON
Ap dung phuong phap lun thiét ké hé thdng dé thiét ké mot loai san pham cu thé.
5. Tai liéu tham khao
» Tailiéu dung cho giang day - hoc tdp:
[1] Bai gidng cua giang vién.
» Tailiéu tham khdo:
[1] G.Pahl and W.Beitz J. Feldhusen and K.-H. Grote, FEngineering
Design, A Systematic Approach,Third Edition, Springer 2007.
[2] Seyyed Khandani, Engineering Design Process, Lecture note, 2005.
[3] David, The design manual, UNSW Press, 2001.
[4] Karl T. Ulrich and Steven D. Eppinger, Product Design and Development,
McGraw- Hill, 2008.
[5] David G. Ullman, The Mechanical Design Process, Mc Graw Hill 2003.
[6] Bishop R.H, The Mechatronics Handbook, CRC Press, Washington D.C 2002.

[7] Georg Pelz, Mechatronic Systems-Modelling and Simulation with HDLs, Willey
2003.

[8] Grote, Antonsson, Springer Hanbook of Mechanical Engineering, Springer 2009.
6. Phuong phap danh gia hoc phan
= Diém qud trinh: trong s 0.40

- Bai tap lam day du

- Kiém tra giira ky

= Thi cudi ky (tw ludn): trong sb 0.60
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0102010 Piéu khién s6 1.5(0-0.5-4)

1. B6 mon, khoa phu trach: B mon Co di¢n tir, khoa Co khi.

2. M ta vin tit ndi dung hoc phén:

Hoc phan diéu khién s thudc khéi kién thirc chuyén nganh co dién tir. Hoc phan trinh bay

phép bién d6i Z va mo hinh hé thong trén mién anh Z; Phan tich tinh 6n dinh va khao chat

luong cua hé thong so; Thiét ké bo diéu khién s6 trén mién thoi gian lién tuc, gidn doan va

trén mo hinh khong gian trang thai; Trinh bay cac anh hudng ctia s6 hoa bién do, cac phuong

phap m6 phong va mé phong hé thdng sd bang phan mém Matlab; Xay dung hé thong diéu

khién s6 bang vi xtr ly. Pi€u kién dé thuc hién hoc phan 1a sinh vién da duogc hoc cac hoc

phan: Ly thuyét diéu khién ty dong.

3. Muc tiéu ciia hoc phan

Kién thiic:

Trinh bay dugc cac khai niém vé diéu khién s6, phép bién doi Z va xdy dung mo
hinh hé théng s6 trén mién anh Z;

Phan tich va danh gia tinh 6n dinh hé va chat luong hé théng s6;

Trinh bay cac phuong phap thiét ké hé thong diéu khién sd.

Ky néng: Sir dung duoc phan mém Matlab md phong hé thong s6 dé phan tich tinh
6n dinh, chat luong va thiét ké hé théng diéu khién.

Thdi d¢: Nghiém tuc, chuyén can, tham gia 1én 16p day du theo quy dinh, thuc hién

tot cac yéu cau cia mon hoc.

4. Noi dung cia chwong trinh

4.1 Nji dung tong qudt
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Thoi gian ctia hoc phan

Tiéu
Thuc
luan/ »
. Ly hanh/Thi N Kiém
TT Noi dung . . Bai tap .
thuyét | nghi€ém/ . tra Tong
o 16n/Do > .
(tiet) | Thao luan ) (tiet) sO
. an
(tiét) N
(g10)
Phin 1: Ly thuyét 21,5 0 0 1 22,5
Chuong 1: Nhiing khai
1 niém co ban va co soO 7 0 0 7
toan hoc vé diéu khién sb
Chuong 2: Khao sat tinh
2 . . . 4,5 0 0 4,5
on dinh cua hé thong so
Chuong 3: Tong hop hé
3 | one s OEAPAE g 0 0 1 6
diéu khién so
Chuong 4: Thyc hi¢n k¥
4 | thuat hé théng diéu khién 4 0 0 4
5O
Phan 2: Thi
0 7,5 0 0 7,5
nghiém/BTL
Bai 1: Tim md hinh gian
6 2 0 1,5 0 0 1,5
doan dong co mot chiéu
Bai 2: Tong hop mach
7 vong dong di¢n dong co 0 1,5 0 0 1,5
mét chiéu
Bai 3: Tong hop mach
8 | vong toc do dong co mot 0 1,5 0 0 1,5
chiéu
Bai 4: Tong hop diéu
chinh téc d6 quay trén
9 0 1,5 0 0 1,5

mién khéng gian trang
thai
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Bai 5: M6 phong hé
10 |théng diéu khién bang 0 1,5 0 0 1,5
Matlab-simulink
Tong cong 21,5 7,5 0 1 30

4.2 Nji dung chi tiét
PHAN 1: LY THUYET

Chuwong 1: NHUNG KHAI NIEM CO BAN VA CO SO TOAN HOC VE PIEU KHIEN

SO
1.1 Khai niém
1.1.1 Luong tir hoa
1.1.2 Khau gian doan va lién tuc
1.1.3 Khau diéu chinh
1.1.4 Khau DAC
1.1.5 Khau ADC
1.2 Co so toan hoc
1.2.1 So d6 twong duong ciia hé xung
1.2.2 So dd chirc ning cta hé thong diéu khién sd
1.3 Phép bién doi Z
1.4 Mo hinh hé thong trén mién anh Z
1.4.1 M6 hinh ham truyén
1.4.2 M6 hinh khong gian trang thai

Chuong 2: KHAO SAT ON PINH CUA HE THONG SO

2.1 Diéu kién 6n dinh
2.2 Tiéu chuén 6n dinh dai s6
2.3 Tiéu chuan 6n dinh tan s6
2.4 Phuong phap quy dao nghiém sd
2.5 Khao sat chat lugng hé thong sb
2.5.1 Qua trinh qua do
2.5.2 Qua trinh x4c lap
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Chuong 3: TONG HQP HE PIEU KHIEN SO

3.1 Tong hop hé diéu khién trén mién thoi gian lién tuc.
3.1.1 Xap xi thanh phan I
3.1.2 Xép xi thanh phan D
3.1.3 Xép xi luat PID
3.2 Tong hop hé diéu khién trén mién thoi gian gian doan.
3.2.1 Thiét ké tdi uu tham sé cho h¢ SISO
3.2.2 Thiét ké khau diéu chinh kiéu bu cho hé SISO
3.2.3 Thiét ké khau diéu chinh kiéu Dead-Beat cho hé SISO
3.3 Téng hop hé diéu khién trong mién khong gian trang thai
3.3.1 Tinh diéu khién duoc va quan sat dugc hé théng )
3.3.2 Thiét ké bang phuong phap 4p dit nghiém

Kiém tra 1 tiét
Chuwong 4: THUC HIEN KY THUAT HE THONG PIEU KHIEN SO

4.1 Anh huéng ciia s6 hoa bién do.
4.1.1 Nguyén nhan gay sai s6 luong tir hoa
4.1.2 Hiéu tmg luong tir hoa cac bién
4.1.3 Hiéu tng luong tir hoa tham so
4.1.4 Hiéu tmg luong tir hoa cac két qua tinh trung gian
4.2 Hé thong diéu khién bang may tinh
4.2.1 Cac phuong phap mo phong
4.2.2 Mb phong bang Matlab-simulink
4.3 Hé thong diéu khién bang vi xur 1y
4.3.1 Phan loai vi xu 1y
4.3.2 Khai quat vé thiét ké hé thong

4.3.3 Phan cing va phan mém hé thong
PHAN 2: BAI TAP LON
Bai 1: Tim mo6 hinh gian doan dong co mot chiéu.
Bai 2: Tong hop mach vong dong dién dong co mot chiéu.
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Bai 3: Tong hop mach vong téc d6 dong co mot chiéu.
Bai 4: Téng hop diéu chinh téc d6 quay trén mién khong gian trang thai
Bai 5: M6 phong hé thong diéu khién bang Matlab-simulink.
5. Tai liéu tham khao
» Tai liéu dung cho gidng day - hoc tap:
[1] Bai gidng cua giang vién.
= Tailiéu tham khdo:
[1] Nguyén Thuong Ngb, Ly thuyét diéu khién tw dong thong thuong va hién dai-Hé
xung s6, Nha xuat ban khoa hoc x4 hoi 2003.
[2] Nguyén Phung Quang, Bai gidng diéu khién s, Pai hoc bach khoa Ha Nb6i 2007.
[3] Kan Nan M. Moudgalya, Digital control, John Wiley & Sons, 2007.
[4] Charles L. Phillips, H. Troy nagle, digital control system analysis and design,

Prentice Hall 1995.
[5] Slobodan N.Vukusavic, Digital control of Electrical Drives, Springer 2007.

6. Phwong phap danh gia hoc phan

= Diém qud trinh: trong s6 0.30
- Bai tap lam day du;
- Kiém tra giita ky.

= Thi cuéi ky (tw ludn): trong s6 0.70
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0102011 Thi giac may tinh

1. B6 mon, khoa phu trach: B mon Co di¢n tir, khoa Co khi.

2. M ta vin tit ndi dung hoc phin

1.5(0-0.5-4)

Hoc phan Thi gidc may tinh thudc khdi kién thirc chuyén nganh co dién tir. Hoc phan trinh

bay co so 1y thuyét vé thi gidc may tinh, cac phuong phap xu 1y anh sé. Diéu kién dé thyuc

hién hoc phén la sinh vién da duoc hoc cac hoc phﬁn: Ly thuyét diéu khién; Pai s6 cao cép.

3. Muc tiéu ciia hoc phin

Kién thire:

Trinh bay dugc co so 1y thuyét va phwong phéap xtr Iy anh;

Phan tich duoc nhitng anh hudng ctia moi trudng dén qua trinh xir 1y anh.

Ky néng: St dung céc thiét bi camera, may tinh dé xt Iy nhan dang duoc hinh anh

cua vat thé co ban.

Thdi d§: Nghiém tic, chuyén can, tham gia 1én 16p day du theo quy dinh, thyc hién

tot cac yéu cau cua mon hoc.

4. N¢i dung cia chwong trinh

4.1 Nji dung tong qudt

Thoi gian ctia hoc phan

Tiéu
Thuc
luan/ »
. Ly hanh/Thi . Kiém
TT Noi dung . . Bai tap .
thuyét | nghiém/ .| tra | Tong
X 16n/Do = .
(tiet) | Thao luan ) (tiet) sO
. an
(tiet) .
(gi0)
Phin 1: Ly thuyét 21,5 0 0 1 22,5
Chuong 1: Tong quan vé thi
| oens e oned o0 0 0 0o | o
giac may tinh
2 Chuong 2: Hinh hoc tao anh 03 0 0 0 03

115




Chuong 3: M6 hinh hoa

3 _ . 03 0 0 03
Camera va hi€u chuan
Chuong 4: Loc va cai thién

4 03 0 0 03
hinh anh
Chuong 5: Phat hién canh,

5 , 03 0 0 03
duong thang va duong cong
Chuong 6: Phan doan vung va

6 03 0 0 03
mo ta hinh dang

7 | Chuong 7: Mau va két cdu 03 0 0 03
Chuong 8: Uédc lugng chuyén

8 8 e Sy 03 0 0 03
dong
Chuong 9: Theo ddi chuyén

9 . 03 0 01 03
dong
Chuong 10: Hinh hoc khong

10 _ . 03 0 0 03
gian va 1ap thé
Phan 2: Thi nghi¢ém/BTL 0 7,5 0 7,5
Bai 1: Céac phép toan bién d6i

6 0 2,5 0 2,5
hinh hoc hinh anh

7 Bai 2: Phan doan anh 0 2,5 2,5

8 | Bai 3: Udc luong chuyén dong 0 2,5 2,5

Tong cong 21,5 7,5 30
4.2 Nji dung chi tiét

Chuwong 1: TONG QUAN VE THI GIAC MAY TiNH

1.1 Gi6i thiéu moén hoc va lich sir phat trién

PHAN 1: LY THUYET

1.2 Téng quan vé thi gidc may tinh

Chuwong 2: HINH HOC TAO ANH

2.1 Budng tdi

2.2 Hinh chiéu (phéi canh, phéi canh yéu va truc giao)

2.3 Thau kinh va hiéu ing cta chung
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2.4 Giéi thiéu khong gian vector va khong gian Euclidean
2.5 Chuyén vi cua vat ran
2.6 Bién dbi hinh chiéu va bién d6i dong dang

Chuwong 3: MO HINH HOA CAMERA VA HIEU CHUAN

3.1 Cac thong sé cia Camera

3.2 Uéc luong cac thong sb ciia Camera
Chwong 4: LOC VA CAI THIEN HINH ANH
4.1 Cac dang hinh 4nh va biéu dién cua chung
4.2 Cac dang nhiéu va mo hinh hod nhiéu
4.3 Loc tuyén tinh va tach chap
4.4 Bién d6i Fourier
4.5 LAy mau va nic luong tr
4.6 Hinh chép Gaussian
4.7 Hinh chop Laplacian
Chwong 5: PHAT HIEN CANH, PUONG THANG VA PUONG CONG
5.1 Phat hién canh
5.2 Cac thanh phan lién két
5.3 Xap xi duong thang
5.4 Xap xi dudng cong
5.5 Puong bién bién dang
Chuong 6: PHAN DPOAN VUNG VA MO TA HINH DANG
6.1 Phan doan theo ving

6.2 Moments Hu

6.3 Bién ddi trung vi
Chuong 7: MAU VA KET CAU

7.1 Mau
7.2 Két ciu
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Chuwong 8: UGC LUQONG CHUYEN PONG

8.1 Udc lugng chuyén dong
8.2 Chuyén dong quang hoc
8.3 Mo hinh chuyén dong

8.4 Udc lugng chuyén dong toan cuc
Chuwong 9: THEO DOI CHUYEN BONG

9.1 Phat hién thay do6i
9.2 Theo ddi chuyén dong

Kiém tra 1 tiét
Chuwong 10: HINH HOC KHONG GIAN VA LAP THE

10.1 Hinh hoc khong gian
10.2 Hinh hoc khong gian

PHAN 2: THi NGHIEM

Bai 1: Céc phép toan bién d6i hinh hoc hinh anh.
Bai 2: Phan doan anh.
Bai 3: Udc lugng chuyén dong

5. Tai liéu tham khao
» Tai liéu dung cho gidng day - hoc tdp:
[1] Bai gidng cua giang vién.
» Tai liéu tham khdo:

[1] Forsyth D, Computer Vision: A Modern Approach, Prentice Hall. 2003, pp.813.
[2] Shah M, Fundamentals of Computer Vision, University of Central Florida. 1997.

pp-132.
[3] Stauffer C, Learning patterns of activity using real time tracking, IEEE Trans. On
PAMI, Ne22. 2000. pp. 747-757.

6. Phuwong phap danh gia hoc phan
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= Diém qud trinh: trong s6 0.30
- Bai tap lam day du;
- Kiém tra giira ky.

= Thi cudi ky (tw ludn): trong s6 0.70
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0102012 Dao dong ky thuat nang cao 1.5(0-0.5-4)

1. B mén, khoa phu trach: B6 mon Co dién tir, khoa Co khi

2. M ta vin tit ndi dung hoc phin

Hoc phan cung cép nhiing kién thirc vé dao dong tuyén tinh hé nhiéu béc tu do va dao dong

phi tuyén ctia vat rin, phuong phap phan tich, tinh toan dao dong trong hé thong co khi cu

thé. Trén co so xac dinh cac thong so dic trung quan trong cta dao dong nhu: tan so riéng,

dang dao dong riéng, hé sd hip thu ning luong, anh huéng cua cac tham bién phi tuyén...

cta hé vat rin, dua ra phuong an thiét ké dong hoc va dong luc hoc cho bai toan diéu khién

t61 ru. Hoc phan con cung cap k¥ ning, quy trinh phan tich dao dong thuc nghiém trong

chuan doan khong pha hity bang dao dong.

3. Muc tiéu ciia hoc phan

Kién thiic:

Trinh bay duoc cac phwong phap phan tich vé dao dong tuyén tinh va phi tuyén cua
hé vat rén;

Phén tich va xdy dung cac phuong an thiét ké dong hoc va dong luc hoc cho bai
toan diéu khién téi wu.

Ky nang: St dung duoc thiét bi dé do va phan tich dao dong thuc nghiém cua mot
vai hé thong co khi don gian.

Thdi dé: Nghiém tuc, chuyén can, tham gia 1én 16p day du theo quy dinh, thuc hién

tot cac yéu cau ctia mon hoc.

4. N¢i dung cia chwong trinh

4.1 Nji dung tong qudt
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Thoi gian ctia hoc phan
Tiéu
Thuc
luan/ »
N Ly hanh/Thi N Kiém
TT Noi1 dung . , Bai tap .
thuyét | nghiém/ . tra | Tong
- 16n/Do > .
(tiet) | Théao luan ) (tiet) sO
. an
(tiet) .
(g10)
Phin 1: Ly thuyét 21,5 0 0 1 22,5
Chuong 1: Dao dong tuyén
! s ne 5 0 0 0o | 5
tinh.
Chuong 2: Dao dong phi
2 . s ne P 8 0 0 0 7
tuyén hé mot bac tu do.
Chuong 3: On dinh cua céac
3 . ) 4 0 0 0 4
chuyén dong tuan hoan.
Chuong 4: Phuong phéap s6
4 5 TMORE PERSO 4 0 0 1] ss
trong khdo sat dao dong.
Phan 2: Thi nghi¢m 0 7,5 0 0 7,5
Bai 1: Khao sat dao dong
5 |cua dim cong x6n bang| 0 2,5 0 0 2,5
phuong phap thuc nghiém.
Bai 2: Khéao sat dao dong
6 clia tAm phang bang phuong 0 2,5 0 0 2,5
phap thuc nghi¢m
Bai 3: Khao sat dac tinh vat
libu va khuyét tat chi tiét
7 . 0 2,5 0 0 2,5
bang phuong phdp khong
pha huy
Tong cong 21,5 7,5 0 1 30

4.2 Nji dung chi tiét

PHAN 1: LY THUYET

Chwong 1: DAO PONG TUYEN TINH
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1.1 Bong hoc céc qua trinh dao dong
1.1.1 Dao dong diéu hoa
1.1.2 Dao dong tuan hoan
1.1.3 Dao d6ng khéng tudn hoan

1.2 Dao dong tuyén tinh hé moét bac tu do
1.2.1 Dao dong tu do khong can
1.2.2 Dao dong tu do c6 can
1.2.3 Dao dong cudng buc

1.3 Dao dong tuyén tinh hé nhiéu béc tu do
1.3.1 Dao dong tu do khong can
1.3.2 Dao dong tu do c6 can
1.3.3 Dao dong cudng buc
1.3.4 Cac phuong phap khao sat dao dong

Chwong 2: DAO PONG PHI TUYEN HE MOT BAC TU DO

2.1 Phan tich mit phing pha

2.1.1 Khai niém mit phang pha

2.1.2 Khai niém 6n dinh chuyén dong

2.1.3 Phan tich mét phang pha cac hé tuyén tinh va phi tuyén
2.2 Dao dong phi tuyén hé mot bac tu do

2.2.1 Dao dong tu do khong can

2.2.2 Cac phuong phap tuyén tinh hoa hé phi tuyén mot bac ty do
2.3 Dao dong tu kich va chu trinh t&i han

2.3.1 Co ché xuat hién dao dong tu kich

2.3.2 Céc phuong phép tinh toan dao dong tu kich
2.4 Dao dong cudng birc va cong huong phi tuyén

2.4.1 Dao dong Duffing

2.4.2 Tinh toan dao dong cong hudng bang phuong phap trung binh
2.5 Dao dong tham sd.

2.5.1 Céc thi du vé dao dong tham sb

2.5.2 Phuong trinh Mathieu tuyén tinh va phi tuyén
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Chuwong 3: ON PINH CUA CAC CHUYEN PONG TUAN HOAN

3.1 Cac dinh nghia vé 6n dinh chuyén dong
3.1.1 On dinh Lyapunov
3.1.2 Mot s6 khdi niém on dinh khac
3.2 On dinh chuyén dong cta hé tuyén tinh
3.2.1 On dinh hé phwong trinh vi phan tuyén tinh
3.2.2 Cac tiéu chuan 6n dinh ctia hé phuong trinh vi phan tuyén tinh thuan
nhat
3.3 On dinh cta cac nghiém tuan hoan ctia hé phi tuyén
3.3.1 Phwong phép x4p xi bac nhit
3.3.2 Phuong phéap st dung ham Lyapunov

Chuong 4: PHUGNG PHAP SO TRONG KHAO SAT DAO PONG

4.1 Phuong phap xap xi xac dinh tan s6 riéng nho nhét
4.1.1 Cong thirc Rayleigh
4.1.2 Phuong phap Grammel
4.2 Phuong phap Rayleigh — Ritz
4.3 Phuong phéap phan tir hitu han
4.3.1 Pinh nghia cac dang phan tir
4.3.2 Phuong phap khao sat bang phan tir hiru han

Kiém tra 1 tiét
PHAN 2: THi NGHIEM

Bai 1: Khdo sat dao dong ctia dam cong xon bang phuong phap thue nghiém.
Bai 2: Khdo sat dao dong ctia tAm phang bang phuong phap thuc nghiém.
Bai 3: Khao sat dic tinh vat liéu va khuyét tat chi tiét bang phuong phap khong pha huy.

5. Tai li€éu tham khao
» Tailiéu dung cho giang day - hoc tap:
[1] Bai giang cua giang vién.
» Tai liéu tham khado:
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[1] Nguyén Van Thing va dong nghiép, Dao déng ky thudt trong thiét ké co khi. NXB
Khoa hoc va K¥ thuat, 2016.

[2] Nguyén Vin Khang, Dao dong ky thudt. NXB Khoa hoc va K¥ thuat, 2003.

[3] Nguyén Van Khang, Dao déng phi tuyén iing dung. NXB Béach khoa Ha Noi 2016.

[4] Lé Quang Minh, Nguyén Vin Vuong, Sirc bén vét liéu tap 1, 2, 3, NXB Giao duc,

2002.

[S] B. JI. bunepman, Teopus mexanuueckux xonebanutl, MockBa «BpIciias mikoiay,
1980.

[6] U. WN. bnexman, Bubpayuonuas mexanuka, DPUNKO — MaTeMaTH4ecKas

nureparypa, 1994.

[7] A. M. JlanynoB, Obwas 3adaua 06 ycmouuugocmu O0gudxicenusi, TeXHUKO -
TeopeTnueckas Jureparypa, 1950.

[8] FO. T. MW cnonos, BsiuuciumenvHole Mmemoobl 6 meopuu  KoieOaHuu,

[Tonutexanueckuii yausepeurer, 2008.
6. Phwong phap danh gia hoc phan

= Piém qud trinh: trong s 0.30
- Bai tap lam day du;
- Kiém tra giita ky.

= Thi cudi ky (tw ludn): trong s6 0.70
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0102013 Piéu khién qua trinh 1.5(0-0.5-4)
1. B6 mon, khoa phu trach: B mon Co di¢n tir, khoa Co khi.
2. MO ta vin tit ndi dung hoc phén

Hoc phan diéu khién qua trinh thudc khdi kién thirc chuyén nganh co dién tir. Hoc phan
trinh bay muc dich, phan cap chirc ning, cac ky hiéu va so d6 P&ID ciia hé thong dicu
khién qua trinh; Trinh bay nhiém vu diéu khién, md hinh toan hoc va so dd diéu khién cua
cac qué trinh vat 1y; Lua chon cau tric hé thdng diéu khién, chinh dinh cac bo diéu khién
qua trinh; Trinh bay c4u trac, pham vi tmg dung, nguyén tic hoat dong va phan loai hé
théng diéu khién phan tan DCS. Diéu kién dé thuc hién hoc phén la sinh vién da duoc hoc

cac hoc phan: Ly thuyét diéu khién.
3. Muc tiéu ciia hoc phan

= Kién thirc:

- Trinh bay dugc so d6 P&ID cua hé thong diéu khién qué trinh.

- Xay dung so d6 diéu khién ctia cic qua trinh vat 1y.

- Thiét ké cau trac diéu khién va xac dinh tham s6 bo diéu khién qua trinh.

- Trinh bay so lugc hé thdng diéu khién phéan tan DCS.

= Ky nang: Poc dugc cac ky hiéu phan tir hé thong diéu khién, mo phong hé thong
diéu khién qua trinh bang phan mém MatLab.

= Thdi dé: Nghiém tuc, chuyén can, tham gia 1én 16p ddy du theo quy dinh, thuc hién

tot cac yéu cau ctia mon hoc.
4. N¢i dung cia chwong trinh

4.1 Nji dung tong quidt
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Thoi gian ctia hoc phan

Tiéu
Thuc
luan/ »
. Ly hanh/Thi N Kiém
TT Noi dung . ) Bai tap .
thuyét | nghiém/ . tra | Tong
= 1on/bé |, ,
(tiet) | Théao luan ) (tiet) sO
/ an
(tiet) i
(g19)
Phin 1: Ly thuyét 21,5 0 0 1 22,5
Chuong 1: Téng quan vé diéu
I none S Tonsd 4 0 0 0 | o8
khién qua trinh.
Chuong 2: Piéu khién tu
2 6 0 0 0 12
dong cac qua trinh vat ly.
Chuong 3: Thiét ké diéu
3 L 8 0 0 1 16
khién qua trinh.
Chuong 4: Hé diéu khién
4 o 3,5 0 0 0 07
phén tan DCS.
Phan 2: Thi nghiém/BTL 0 7,5 0 0 7,5
Bai 1: Phan tich thiét ké va
6 |moé phong hé théng diéu| 0 1,5 0 0 1,5
khién qu4 trinh thay luc
Bai 2: Phan tich thiét ké va
7 | md phong diéu khién qua| 0 1,5 0 0 1,5
trinh thiét bi gia hoi nhiét
Bai 3: Phan tich thiét ké va
md phong didu khién qua
8 P y g_ . 0 1,5 0 0 1,5
trinh thiét bi may khuay tron
lién tuc.
Bai 4: Phan tich thiét ké va
9 |md phong diéu khién qua| O 1,5 0 0 1,5
trinh thiét bi may siy
Bai 5: Phan tich thiét ké va
10 0 1,5 0 0 1,5

md phong diéu khién qua
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trinh thiét bi diéu hoa khong
khi

Tong cong 21,5 7,5

4.2 Nji dung chi tiét
PHAN 1: LY THUYET
Chuwong 1: TONG QUAN VE DPIEU KHIEN QUA TRINH
1.1 Khai niém vé diéu khién qué trinh
1.1.1 Qua trinh va céc bién qua trinh
1.1.2 Phan loai qué trinh
1.1.3 Bai toan diéu chinh va bai toan bam
1.1.4 Céc van dé dic thu cua diéu khién qua trinh
1.2 Muc dich va chirc nang diéu khién qua trinh.
1.2.1 Van hanh 6n dinh
1.2.2 Niang suét va chat luong san pham
1.2.3 Van hanh an toan
1.2.4 B4o v€ moi trudong
1.2.5 Hiéu qua kinh té
1.3 Phan cép chitc ning diéu khién qua trinh.
1.3.1 Giao di¢n qua trinh
1.3.2 Piéu khién co s
1.3.3 Piéu khién va van hanh gidm sat
1.3.4 Biéu khién cao cip
1.4 Cac thanh phan co ban cia hé thong.
1.4.1 Thiét bi do
1.4.2 Thiét bi diéu khién
1.4.3 Thiét bi chap hanh
1.5 M6 ta chirc ning hé thong.
1.5.1 Cac ky hiéu trong diéu khién qua trinh
1.5.2 Luu d6 P&ID
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Chuwong 2: PIEU KHIEN TU PONG CAC QUA TRINH VAT LY

2.1 Piéu khién tu dong cac qua trinh co hoc
2.1.1 Diéu khién ty dong qua trinh van chuyén bang vit tai
2.1.2 Biéu khién tr dong qua trinh ché bién vt liéu bang ap sut
2.2 Piéu khién ty dong qua trinh thay khi
2.2.1 biéu khién tr dong qua trinh khi nén
2.2.2 Piéu khién ti dong qua trinh thay luc
2.3 Piéu khién tu dong cac qua trinh nhiét
2.3.1 biéu khién tr dong thiét bi trao d6i nhiét
2.3.2 Piéu khién tr dong 10 nudng banh lién tuc
2.4 Piéu khién tu dong cac qua trinh chuyén khéi
2.4.1 Piéu khién tr dong qu4 trinh siy
2.4.2 biéu khién tu dong hé thong diéu hoa khong khi

Chuwong 3: THIET KE DPIEU KHIEN QUA TRINH

3.1 Cac sach lugc diéu khién qua trinh
3.1.1 Piéu khién truyén thang
3.1.2 Diéu khién phan hoi
3.1.3 Dicu khién ti 1¢
3.1.4 Diéu khién ting
3.1.5 Piéu khién suy dién
3.1.6 Diéu khién lya chon
3.2 Chinh dinh b diéu khién qué trinh
3.2.1 Co sé chung
3.2.2 Cac phuong phép dua trén dac tinh dap Ung
3.2.3 Cac phuong phap dya trén mé hinh mau
3.2.4 Cac phuong phap nin dic tinh tan
3.2.5 Diéu khién PID két hop bu tré

Kiém tra 1 tiét
Chuwong 4: HE PIEU KHIEN PHAN TAN DCS
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4.1 Cau trac va pham vi Gmg dung hé thong diéu khién phan tan
4.1.1 Chu trtc hé thong diéu khién phén tan
4.1.2 Phén loai cac nha mdy san xuat theo tinh chét lién tuc
4.1.3 Pham vi tng dung cua diéu khién phén tan

4.2 Nguyén tac hoat dong cua h¢ DCS

4.3 Cac phuong an du phong cua hé DCS

4.4 Phan mém thiét ké cua DCS

4.5 Gi6i thiéu mot s6 DCS dién hinh

PHAN 2: BAI TAP LON

Bai 1: Phan tich thiét ké va mé phong hé thong diéu khién qué trinh thay lyc.
Bai 2: Phan tich thiét ké va mo phong diéu khién qua trinh thiét bi gia hoi nhiét.
Bai 3: Phén tich thiét ké va mé phong diéu khién qua trinh thiét bi may khudy tron lién tuc.
Bai 4: Phan tich thiét ké va mo phong diéu khién qua trinh thiét bi may say.
Bai 5: Phan tich thiét ké va mo phong diéu khién qua trinh thiét bi diéu hoa khong khi.
5. Tai liéu tham khao
» Tailiéu dung cho gidng day - hoc tdp:
[1] Bai gidng cua giang vién.
» Tai liéu tham khdo:
[1] Hoang Minh Son, Co s¢ hé théng diéu khién qud trinh, Nha xuit ban Bach Khoa
Ha Noi 20009.
[2] Nguyén Thuong Ngb, Ly thuyét diéu khién tw déng-hé tuyén tinh, Nha xuit ban
khoa hoc va k¥ thuat 2009.
[3] Myke King, Process Control, John Wiley & Sons, 2011.
[4] Brian Roffel, Ben Betlem, Process Dynamics and Control, John Wiley & Sons,
2006.
[5] Thomas A.Huges, Measurement and control basics, ISA press, 2002.

6. Phwrong phap danh gia hoc phin

= Diém qud trinh: trong s6 0.30
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- Bai tap lam day du;
- Kiém tra giira ky.

= Thi cuéi ky (tw ludn): trong s6 0.70

130



0102014 Thiét ké ngwoc/Tao miu nhanh 1.5(0.5-0-4)
1. B6 mon, khoa phu trach: B mon Cong ngh¢, khoa Co khi.
2. M ta vin tit ndi dung hoc phin

Hoc phan cung cép co s& vé tit ca cac khau trong cong nghé thiét ké, ché tao chi tiét may,
dung cu cong nghiép tién tién str dung céng nghé nguge va tao mau nhanh. Cung cip céac
giai phéap thay thé trong y hoc, cac nganh khdo ¢6 hoc... Bao gom tir cac thiét bi do 14y dir
lidu téi cac phuwong phap mo hinh hod va lap trinh gia cong dua trén thong sé dir liéu do,
cling nhu cac cong nghé tao mau nhanh cho cong cu va cac pham tru ki thuat lién quan.
Céc ndi dung trong diém bao gém cac cong nghé co ban, cAu trac dit liéu, cac thiét bj va
phuong phap lay dit liéu thong dung, cac thiét bi va cong nghé gia cong nhanh co ban, tng
dung cong nghé thiét ké nguoc va tao mau nhanh trong gia cong thuc té, cac bai thuc nghiém
can ban.

3. Muc tiéu ciia hoc phan

Phan tich va nghién ctru cong nghé thiét ké va ché tao tién tién trong nganh ché tao chi tiét
may, san pham trong y hoc, phuc ché trong nganh khao c¢6 hoc, dung cu cong nghép hién
dai... tmg dung k¥ thuat thiét ké nguoc (Reverse Engineering) va tao mau nhanh (Rapid
Prototyping). Ung dung cong nghé k¥ thudt nguoc va tao mau nhanh trong thuc tién san
xuat thong qua cac bai thuc hanh thi nghi€ém. Nghién ctru, ap dung va ché tao cac thiét bi
can thiét ing dung cong nghé k¥ thuat thiét ké nguoc va tao mau nhanh trong thuc tién san
Xuat.

4. N¢i dung cia chwong trinh

4.1 Nji dung tong qudt
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Thoi gian cua hoc phan
Tiéu
Thuc ;
luan/ » Tong
N Ly hanh/Thi N Kiém .
TT No6i dung . , Bai tap sO
thuyét | nghiém/ N tra
,, 16n/Do »
(tiet) | Thao luan ) (tiet)
. an
(tidt) .
(g10)
PHAN 1: KY THUAT NGUGQC
| Chuong 1: Tong quan vé
S5 One ARy 2 0,5 0 0 | 25
ky thuat nguoc (RE)
2 Chuong 2: Ung dung
CMM va quét 3D scan 2 6 2,5 0 10,5
trong RE
3 Chuong 3: Pinh dang dir
liéu m6 hinh hoéa hinh hoc
1,5 0,5 0 0 2
thuong su dung trong
RE&RP
Chuong 4: Ung dung RE
4 | trong gia cong ché tao va| 1,5 0 1,5 0 3
kiém tra bé mat tu do
PHAN 2: CONG NGHE TAO MAU NHANH
Chuong 5: Téng quan vé tao
5 ~ 8 &4 ' 1,5 0,5 0 0 2
mau nhanh
Chuong 6: Cong nghé tao
6 N 8 L 8 NEhe & 2 0 0 0 2
mau nhanh dién hinh
Chuong 7: B§ chinh xac
8 | hinhhocbé mit mduchétao | 2 0 0 0 2
bang RP
Chuong 8: Ung dung va
9 8 _ & Gung v 1 3 2 0 4
thuc nghi¢m cua RP
Tong cong 13,5 10,5 6 0 30
4.2 Nji dung chi tiét
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PHAN 1: KY THUAT NGUQC (REVERSE ENGINEERING)
Chuong 1: TONG QUAN VE KY THUAT NGUQC (RE)
1.1 Gi6i thiéu tong quan
1.2 Quy trinh k¥ thuat nguoc
1.3 Thiét bi quét
Chuong 2: UNG DUNG CMM VA SCAN 3D TRONG RE
2.1 Gié6i thiéu vé CMM va 3D Scan
2.2 Cac chirc ning s hoa bé mit cia CMM va 3D Scan
2.3 Pic diém caa phuong phap CMM va 3D Scan
2.4 Thuc nghiém Scan ctia may Nikon Scan va Arm
Chwong 3: CAC DANG MO HINH, DU LIEU HINH HQC THUONG SU DUNG
TRONG RE VA RP
3.1 Céac dang mo hinh hinh hoc
3.2 Pinh dang dir li¢u IGES
3.3 DPinh dang dir liéu STL
Chuong 4: UNG DUNG RE TRONG GIA CONG CHE TAO VA KIEM TRA CAC BE
MAT TU DO
4.1 Lap trinh gia cong bé mit biéu dién & dang file *.IGS bang cic phan mém
CAM
4.2 Lap trinh gia cong bé mit biéu dién & dang file *.STL bang cac phan mém
CAM
4.3 Phuong phép kiém tra bang k¥ thuat dang nhap tap diém do véi mo hinh CAD
PHAN 2: CONG NGHE TAO MAU NHANH
Chuwong 5: TONG QUAN VE TAO MAU NHANH
5.1 Gidi thi¢u
5.2 Nguyén ly chung

5.3 Céc dic trung co ban clia tao mau nhanh
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Chwong 6: CONG NGHE TAO MAU NHANH BIEN HINH
6.1 Cong nghé¢ SLA
6.2 Cong ngh¢ SLS
6.3 Cong ngh¢ 3DP
6.4 Cong ngh¢ FDM
6.5 Cong ngh¢ LOM

Chuwong 7: PO CHINH XAC HINH HQOC BE MAT MAU CHE TAO BANG RP

7.1 Sai sd trong qua trinh thiét ké

7.2 Sai s khi chuyén sang dinh dang STL
7.3 Sai s do dic tinh khong dang hudng
7.4 Sai s6 do nguyén 1y cat lat

7.5 Sai s6 do qué trinh ché tao

7.6 Sai s trong qua trinh xir Iy mau sau ché tao
Chuwong 8: UNG DUNG VA THUC NGHIEM CUA RP

8.1 Thiét ké va maketing
8.2 Ché tao cac md hinh chtic ning
8.3 San xuét, ché tao

8.4 Thuc nghiém va danh gia trén may in 3D Mojo
5. Tai liéu tham khao
»  Sdch giao trinh:
[1] Nguyén Thi Hong Minh, Bui Ngoc Tuyén, Bai giang mon hoc “K¥ thuit ngugc va
tao mau nhanh”, Ha ndi 2009.
[2] Manual Mojo 3D Printer, USA 2015.
[3] Manual 3D Scan Nikon MCAx Arm, USA 2015.

» Tailiéu tham khdo:

[1] Paul F.Jacobs (1992), Rapid prototyping & Manufacturing Fundamentals of
StereoLithography, Society of Manufacturing Engineers, Dearborn, MI.
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[2] Peter D. Hilton, Paul F. Jacobs, (2000), Rapid tooling Technologies and Industrial
Application; MARCEL DEKKER, INC.

[3] Timothée Jost - Fast Geometric Matching For Shape Registration, 2002

[4] Http://www.Introduction to STL format.htm.

6. Phwrong phap danh gia hoc phin

= Diém qud trinh: trong s6 0.30
- Bai tap lam day du;
- Kiém tra giira ky.

= Thi cudi ky (tw ludn): trong s6 0.70
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0102015 Hé thong nhiing 1.5(0-0.5-4)
1. B6 mon, khoa phu trach: B mon Co di¢n tir, khoa Co khi.
2. M ta vin tit ndi dung hoc phén:

Hoc phan hé théng nhing thudc khéi kién thirc chuyén nganh co dién tir. Hoc phan trinh
bay tong quan vé hé théng nhiing; Ciu tric phan cimg hé thong nhing; 1ap trinh nhung;
Thiét ké, cai dit va phat trién hé thong nhung ; Trinh bay thiét ké hé thdng nhung trén nén
FPGA; Piéu kién dé thyc hién hoc phan 1a sinh vién dd dugc hoc cic hoc phan: Vi xu 1y;
K¥ thuat dién tur.

3. Muc tiéu ciia hoc phén

= Kién thirc:

- Trinh bay tong quan, kién triic phan ctng va lap trinh hé théng nhung;

- Trinh bay quy trinh thiét ké, cai dat va phat trién hé thong nhiing;

- Ung dung thiét ké va phat trién phan mém don gian trén bo mach tich hop FPGA.
* Ky nang: Xay dung chuong trinh, 1ap trinh cho bo mach tich hgp FPGA

= Thdi dp: Nghiém tc, chuyén can, tham gia 1én 16p day du theo quy dinh, thuc hién

tot cac yéu cau cua mon hoc.
4. N0Oi dung ciia chwong trinh

4.1 Nji dung tong quidt

Thoi gian cua hoc phan
Tiéu
Thuc
luan/ »
. Ly hanh/Thi . Kiém
TT Noi dung . ) Bai tap ,
thuyét | nghiém/ | | tra | Tong
L 16n/Do o .
(tiet) | Thao luan ) (tiét) sO
. an
(tiét) )
(g10)
Phin 1: Ly thuyét 21,5 0 0 1 | 225
Chuong 1: Toéng quan hé
P e & dum Ae 0 0 0 | 6
thong nhing
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Chuong 2: Céau trac phan

2 8 0 0 16
cung va lap trinh nhing
Chuong 3: Thiét ké va cai dat

3 . 5,5 0 1 11
hé thong nhiing
Chuong 4: Thiét ké hé thong

4 . 5 0 0 4
nhung trén nén FPGA
Phin 2: Thi nghiém/BTL 0 7,5 0 7,5
Bai 1: Thiét ké, tong hop céc

6 . & op 0 1,5 0 1,5
flip-flop
Bai 2: Thiét ké, tong hop

7 \ L s 0 1,5 0 1,5
dong ho so trén FPGA
Bai 3: Str dung cac giao tiép

8 | cobanténg hop cacbonhan| 0 1,5 0 1,5
s6 nguyeén
Bai 4: Str dung cac giao tiép

9 co ban tong hop cac bo chia 0 1,5 0 1,5
s6 nguyeén
Bai 5: Thiét ké khéi truyén

10 oo o 0 1,5 0 1,5
nhan thong tin di bg ndi ti€p

Tong cong 21,5 7,5 01 30

4.2 Nji dung chi tiét

PHAN 1: LY THUYET

Chwong 1: TONG QUAN HE THONG NHUNG

1.1 Cac khai niém vé hé théng nhung

1.1.1 Hé thong nhung
1.1.2 H¢ thoi gian thuc

1.2 Lich sir phat trién ctia hé théng nhung

1.3 Pic diém cong nghé va xu hudng phat trién hé thong nhiing.
1.3.1 Pic diém cong nghé
1.3.2 Xu thé phat trién va ting truong

1.4 Nhiing thach thirc va van dé con lai ctia hé thong nhiing
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1.5 Pham vi va ung dung h¢ thong nhung
Chuwong 2: CAU TRUC PHAN CUNG VA LAP TRINH NHUNG

2.1 Cac thanh phan phan cimg co ban
2.1.1 Bon vi x1r 1y trung tam
2.1.2 Xung nhip va trang thai tin hi€u
2.1.3 Bus dja chi va dit liéu diéu khién
2.1.4 Bo nhé va kién trac bd nhé
2.1.5 Khong gian va phan vung dia chi
2.1.6 Ngoai vi
2.1.7 Giao dién

2.2 Mot s6 nén phan cting nhung thong dung
2.2.1 Chip vi xtt Iy va vi diéu khién nhung
2.2.2 Chip xtr Iy tin hiéu s6 DSP
2.2.3 Chip FPGA

2.3 Lap trinh nhung
2.3.1 biac diém phan mém nhing
2.3.2 Biéu dién s6 va dit liu
2.3.3 Tap lénh
2.3.4 Ngon ngir moi truong va phat trién

2.3.5 Hé thong nhung thoi gian thyc
Chuong 3: THIET KE VA CAI DPAT HE THONG NHUNG

3.1 Thiét ké cac hé thong nhiing.
3.1.1 Cac nén tang co ban xiy dung hé thong
3.1.2 Phan hoach thiét ké phan ctrng, phan mém
3.1.3 Xay dung bo mach khi phat trién hé thong
3.2 Cai dat va thir nghiém hé thdng nhiing.
3.2.1 Chon CPU cho thiét ké
3.2.2 B nhé cho hé thdng
3.2.3 Ghép ndi véi thiét bi
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3.2.4 Phat trién phan mém cho hé thong nhiing
3.2.5 G& rbi va mo phong
3.2.6 Phat trién va h¢ thong nhiing

Kiém tra 1 tiét
Chuwong 4: THIET KE HE THONG NHUNG TREN NEN FPGA

4.1 Téng quan kién trac FPGA

4.2 Quy trinh thiét ké FPGA.
4.2.1 Mo ta thiét ké
4.2.2 Tong hop thiét ké
4.2.3 Thyc hién hoa thiét ké
4.2.4 Cau hinh FPGA

4.3 Mot s6 vi dy thiét ké FPGA

PHAN 2: THi NGHIEM

Bai 1: Thiét ké, tong hop cac flip-flop D, JK, T, RS trén FPGA. Kiém tra hoat dong trén
mach thi nghiém.

Bai 2: Thiét ké, tong hop dong ho s6 trén FPGA hién thi gio pht thong qua 4 ky tu so cua
led 7 doan. Str dung phim an dé dat lai gio phut, gidy.

Bai 3: Str dung céc giao tiép co ban (Switch, Led, 7-Seg...) tong hop cac bd nhan s6 nguyén
khong diu dung thuat toan: su dung toan tir, Booth2, Booth4 trén FPGA. So sanh két qua
thu dugc vé mat tai nguyén va vé mat dién tich.

Bai 4: Str dung céc giao tiép co ban (Switch, Led, 7-Seg...) tong hop cac bo chia s6 nguyén
khong diu theo cac cach khac nhau: sir dung toan tir, Booth2, Booth4 trén FPGA. So sanh
két qua thu dugce vé mat tai nguyén va vé mat dién tich.

Bai 5: Thiét ké khdi truyén nhéan thong tin di bd ndi tiép (UART) hién thuc hoa trén FPGA

thuc hién truyén va nhan ky tu chuan théng qua Hyper Terminal.
5. Tai liéu tham khao
» Tai liéu dung cho gidng day - hoc tap:

[1] Bai gidng cua giang vién.
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= Tai liéu tham khdo:

[1] B6 mon khoa hoc may tinh , xdy dung cdc hé thong nhing, Hoc vién cong nghé
buu chinh vién théng 2013.

[2] Marian Andrzej Adamski, Andrei Karatkevich, Marek Wegrzyn, Design of
Embedded Control Systems, Springer 2005.

[3] Richard C. Dorf, Systems, Controls, Embedded Systems, Energy, and Machines,
Taylor and Francis, 2006.

[4] Matjaz Colnari¢, Domen Verber, Wolfgang A. Halang, Distributed Embedded
Control Systems, Springer 2000.

6. Phwong phap danh gia hoc phin
= Piém qud trinh: trong s 0.30

- Bai tap lam day du;

- Kiém tra giita ky.

= Thi cuéi ky (tw ludn): trong s6 0.70
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0102016 Robot di dong

1. B mén, khoa phu trach: B6 moén Co dién tur - khoa Co Khi

2. M ta vin tit ndi dung hoc phén

1.5(0-0.5-4)

Hoc phan Robot di dong thudc khéi kién thirc chuyén nganh K thuat Co dién ti, trinh bay

kién thirc vé& co hoc cta robot di dong: Bai toan dong hoc, dong luc hoc. Hoc phén trinh

bay cac hé thong dién hinh cua robot di dong; cac phwong phap di chuyén, cac bai toan

trong diéu khién robot di dong. Diéu kién dé thyc hién hoc phan 14 sinh vién da dugc hoc

cac hoc phan: Toan cao cap; Co 1y thuyét.
3. Muc tiéu hoc phén

»  Kién thire:

- Thiét 1ap duogc cac bai toan dong hoc, dong luc hoc robot di dong;

- Thiét 1ap duoc bai toan quy hoach duong di, tranh vét can, diéu khién bam theo quy

dao cho trudc, dieu khién to1i vu thoi gian;

- Phan tich duoc cac cdu trac dién hinh cua robot di dong.

* Ky nang:

tot cac yéu cau cua mon hoc.

4. N0Oi dung ciia chwong trinh

4.1 Néi dung tong qudt

Luya chon va tng dung duoc cac loai cam bién cho robot di dong.

Str dung thanh thao céc ph?m mém md phong, 1ap trinh cho robot di dong;

Thai do: Nghiém tac, chuyén can, tham gia hoc tap déy da theo quy dinh, thuc hién

TT

Noi dung

Thoi gian cia hoc phan

thuyét
(tiét)

Thuc
hanh/Thi
nghiém/
Thao luan

(tiét)

Tiéu
luan/
Bai tap
16n/Dd
an

(gi0)

Kiém
tra
(tiét)

2
A

Tong
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Phin 1: Ly thuyét 21.5 0 0 1 22.5
Chuong 1: Téng quan vé
1 g. &4 2.5 0 0 0 2.5
Robot di dong
Chuong 2: Bong hoc va
2 . 10 0 0 0 10
dong luc hoc Robot di dong
Chuong 3: Hé théng truyén
3 dong va cam bién trén Robot 04 0 0 01 05
di dong
Chuong 4: Bai toan diéu
4 = _ 05 0 0 0 05
khién cho Robot di dong
Phan 2: Thi nghi¢m/BTL 0 7.5 0 0 7.5
6 | Bai 1: Giao bai tap 16n 0 1.5 0 0 1.5
7 | Bai 2: Hudng dan bai tap 16n 0 1.5 0 0 1.5
8 Bai 3: Hu6ng dan bai tap 16n 0 1.5 0 0 1.5
9 | Bai 4: Hu6ng dan bai tap 16n 0 1.5 0 0 1.5
10 | Bai 5: Cham bai tap 1on 0 1.5 0 0 1.5
Tong cong 21.5 7.5 0 1 30
4.2 Nji dung chi tiét

PHAN 1: LY THUYET
Chuong 1: TONG QUAN VE ROBOT DI BPONG

1.1 Tong quan vé Robot di dong
1.1.1 Lich sir phat trién ctia Robot di dong
1.1.2 Khoa hoc vé Robot di dong
1.1.3 Ung dung ctia Robot di dong

1.2 Cac phuong thuc di chuyén cua Robot di dong
1.2.1 Phuong thirc di chuyén bang chan
1.2.2 Phuong thirc di chuyén bang banh

1.3 CAu triic cia Robot di dong
1.3.1 Két cdu Robot di dong
1.3.2 B¢ diéu khién
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1.3.3 Hé théng cam bién
Chuong 2: PONG HOC VA BONG LUC HQC ROBOT DI PONG

2.1 bong hoc Robot di dong
2.1.1 Mo ta vi tri Robot di dong
2..1.2 Chuyén dong tinh tién
2.1.3 Bong hoc cua cac banh xe
2.1.4 Mtrc do di chuyén va muc dg lai cua Robot di dong
2.1.5 Phuong trinh dong hoc ctiia Robot di dong
2.2 Bong luc hoc Robot di dong
2.2.1 Phuong phap Lagrange
2.2.2 Phuong phap Newton — Euler
2.2.3 Phuong trinh chuyén dong cho banh xe

Chuong 3: HE THONG TRUYEN DPONG VA CAM BIEN TREN ROBOT DI BPONG

3.1 Truyén dong co khi trong robot

3.2 Truyén dong dién trong robot

3.3 Cam bién vi trf trén robot di dong

3.4 Pinh vi Robot di déng voi GPS va la ban sb
3.5 Xtr 1y anh cho Robot di dong

Chuong 4: BAI TOAN DIEU KHIEN CHO ROBOT DI BPONG

4.1 Khong gian hoat dong ctia Robot di dong
4.1.1 Puong di cuia Robot di dong
4.1.2 Vat can trén duong di cua Robot
4.2 Bai toan quy hoach duong di
4.3 Bai toan diéu khién bam theo quy dao cho trude
4.4 Bai toan diéu khién ti uu thoi gian

4.5 Bai toan tranh vat can
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PHAN 2: TIEU LUAN
Bai 1: Giao va huéng dan viét tiéu luan.
Bai 2: Hudng dan tiéu luan.
Bai 3: Hudng dn tiéu luan.
Bai 4: Hudng dan tiéu luan.
Bai 5: Cham tiéu luan.
5. Tai liéu tham khao
» Tai liéu dung cho gidang day, hoc tip:
[1] Bai gidang Robot di dong — Truong dai hoc CN Ha Noi.
» Tai liéu tham khdo:

[1] Borenstein, J., Everett, H.R., Feng, L., Navigating Mobile Robots, Systems and
Techniques. Natick, Ma, A K. Peters, Ltd., 1996.

[2] Cox, LJ., Wilfong, G.T. (editers), Autonomous Robot Vehicles, New York,
Chapman and Hall, 1988.

[3] Roland Siegwart, Illah Reza Nourbakhsh, Introduction to Autonomous Mobile
Robots, 2004.

[4] J. Kuffner and S. Lavalle. Rrt-connect: An efficient approach to single-query path
planning. In /[EEE Int’l Conf. on Robotics and Automation, 2000.

[5] R. Murhpy, K. Hughes, E. Knoll, and A. Marzilli. Integrating explicit path planning
with reactive control for mobile robots using trulla. Robotics and Autonomous
Systems, 27:225-245, 1999.

[6] Robin R. Murphy. Introduction toArtificial IntelligenceRobotics. The MIT Press,
2000.

[7] P. Rithhiparat, T. Maneewarn, D. Laowattana, and K. Nakayama, “Obstacle
avoidance using modified Hopfield neural network for multiple robots”,
International Technical Conference on Circuits and Systems, Vol. 1, 2002

[8] D. Hsu, R. Kindel, J.-C. Latombe, and S. Rock, “Randomized kinodynamic motion
planning with moving obstacles,” Int. J. Robot. Res., vol. 21, pp. 233-255, 2002.
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6. Phwrong phap danh gia hoc phin
= Diém qud trinh: trong s6 0.30
- Bai tap lam day du
- Kiém tra giira ky

= Thi cuéi ky (tw ludn): trong s6 0.70
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0102017 Vi co dién tir 1.5(0-0.5-4)

1. B mén, khoa phu trach: B6 mon Co dién tir, khoa Co khi

2. M ta vin tit ndi dung hoc phin

Mon hoc gidi thi€u cac khai niém co ban veé hé thong vi co dién tir; cac vat liéu ché tao su

dung trong cong nghé MEMs, phuong phap chung dé thiét cac phuong phap gia cong ché

hé vi co, ing dung xay quy trinh thiét ké ché tao mét s6 hé¢ vi co dién hinh nhu céc co cau

co khi va hé cam bién. BDong thoit mon hoc cling cung cap cac ung dung cu thé cia hé vi

co dién tir vao mét sb linh vuc nhu thiét ké hé théng vi co di¢n tir thong minh, ng dung vi

co dién tir trong truyén thong, tich hop hé vi co dién tir trén xe hoi va trong v té.

3. Muc tiéu ciia hoc phan

Kién thirc:

Trinh bay dugc cac kién thirc vé hé théng vi co dién tir nhu vat liéu ché tao, phuong
phap thiét ké, quy trinh cong nghé gia cong;

Phén tich va xay dung cac tng dung co ban ciia vi co dién tir vao trong cac hé thong
thong minh hé thong nhiing trén cac san pham tich hop nhu xe hoi va y té.

Ky néng: Stir dung duoc phin mém chuyén dung dé tinh toan thiét ké cac hé vi co
dién tu.

Thdi dj: Nghiém tic, chuyén can, tham gia 1én 16p day du theo quy dinh, thyuc hién

tot cac y€u cau cua mon hoc.

4. N0i dung ciia chwong trinh

4.1 Nji dung tong qudt
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Thoi gian ctia hoc phan
Tiéu
Thyc
Ly lvan/ |
.. . | hanh/Thi . Kiém
TT Noi1 dung thuyé ] Bai tap .
nghiém/ . tra | Tong
t 16n/Do _, .
.; Théo luan ) (tiet) sO
(tiet) = an
(tiet) N
(g10)
Phin 1: Ly thuyét 21,5 0 0 1 22,5
Chuong 1: Gi61 thiéu chung
1 . . 5 0 0 0 10
ve vi co dién tr (MEMS)
Chuong 2: Phuong phap mo
2 8 . g phap 8 0 0 0 16
hinh hoéa hé vi co dién tur
Chuong 3: Cac thanh phan
3 o _ . 8.5 0 0 0 17
dién hinh cua hé vi co dién tir
Phan 2: Thi nghiém/BTL 0 7,5 0 0 7,5
Bai 1 Thi nghiém v6i cam
6 g , . 0 1,5 0 0 1.5
bién vi co 4p dién do ap suat
Bai 2 Thi nghiém v6i cam
7 bién vi co do gia tdc dang tu 0 1,5 0 0 1.5
dién
Bai 3 Thi nghiém hién thi
8 _ 0 1,5 0 0 1.5
tinh dién
Bai 4 Thi nghiém v6i cam 1.51.
9 a ] N 0 1,5 0 0
bién vi co do goc nghiéng 5
Bai 5 Thi nghiém khuéch dai
10 0 1,5 0 0
DNA
Téng cong 21,5 7,5 0 1 30

4.2 Nji dung chi tiét

PHAN 1: LY THUYET

Chuwong 1: GIOI THIEU CHUNG VE HE VI CO BIEN TU (MEMS)

1.1 Gié6i thiéu chung vé vi co dién tir
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1.1.1 Céc khai nién vé hé théng vi co dién tir
1.1.2 Thi trudong nganh vi co dién tir
1.1.3 Cac hudng nghién ctru
1.1.4 Trién vong nganh vi co trong twong lai
1.2 Phuong phap tiép can thiét ké Mems
1.2.1 Thiét ké: Burc tranh toan canh
1.2.2 Cac mtrc do md hinh hoa
Vi dy: H¢ diéu khién vi tri
1.3 Vi ché tao
1.3.1 Téng quan phuong phap vi ché tao
1.3.2 Wafer- Trinh ty quy trinh
1.3.3 Céac phuong phap gia cong chinh
1.3.4 Két luan
1.4 Tich hop hé vi co
1.4.1 Xay dung quy trinh
1.4.2 Nhitng nguyén tic co ban trong qua trinh thiét ké

1.4.3 Luu d6 qua trinh mau
Chuong 2: PHUONG PHAP MO HINH HOA HE VI CO BIEN TU

2.1 M0 hinh hoa dang tich hop

2.1.1 Gidi thiéu

2.1.2 Cac bién niang luong lién hop

2.1.3 Cac thanh phan mét cong

2.1.4 Cac mach két ndi

2.1.5 Lap phuong trinh dong luc hoc h¢ vi co dién tir

2.1.6 Cac thanh phan chuyén d6i va may phat
2.2 Chuyén d6i va tdi vu ning luong

2.2.1 Giéi thiéu chung

2.2.2 Cac phuong phéap chuyén doi ning luong
2.3 Bbong luc hoc hé vi co

2.3.1 Giéi thiéu chung
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2.3.2 bong luc hoc h¢ tuyén tinh
2.3.3 bong luc hoc hé phi tuyén

Chuwong 3: CAC THANH PHAN DIEN HINH CUA HE VI CO BPIEN TU

3.1 Hé thong dan hdi
3.1.1 Giéi thiéu
3.1.2 Phuong trinh cac co cdu tuyén tinh dan hoi
3.2 Hé vi c4u tric phic hop
3.2.1 Gidi thi€u chung
3.2.2 Cac dang két cau phuc hop
3.3 Phuong phap nang luong
3.3.1 Ning luong dan hoi
3.3.2 Nguyén tic tinh toan gia 1ap
3.3.3 Phuong phép dat bién
3.3.4 Bién dang 16n cua cac co cAu dan hoi
3.3.5 Phuong phap Rayleigh-Ritz
3.4 H¢ ti€u hao nang luong va qua trinh nhiét
3.4.1 Khai nién t6n hao ning luong
3.4.2 Bién tr&
3.4.3 Qua trinh nap tu dién
3.4.4 Qua trinh t6n hao ning lugng
Kiém tra 1 tiét
3.5 Hé thong luu chat
3.5.1 Nhitng van dé co ban v6i hé luu chét
3.5.2 Md hinh Iuu chit co ban
3.5.3 Hé luu chat khong nén dugc
3.5.4 Anh hudng hiéu tng dién phan trong luu chit

PHAN 2: THi NGHIEM
Bai 1: Thi nghiém voi cam bién vi co 4p dién do 4p suét.
Bai 2: Thi nghiém voi cam bién vi co do gia téc dang tu dién.
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Bai 3: Thi nghiém hién thi tinh dién .
Bai 4: Thi nghiém v&i cam bién vi co do goc nghiéng.
Bai 5: Thi nghiém khuéch dai DNA.
5. Tai liéu tham khao
» Tai liéu dung cho gidng day - hoc tdp:
[1] Bai gidng cua giang vién.
= Tai li¢u tham khdo:
[1] Sami Franssila , Introduction in Micro Fabrication, 2004.
[2] Stephen D. Senturia, Microsystem design , 2002.
[3] Hector J. De Los Santos, RFF MEMS Circuit Design for Wireless Communications,
2002.
[4] Bishop R.H, The Mechatronics Handbook, CRC Press, Washington D.C 2002.
6. Phwong phap danh gia hoc phan
= Diém qud trinh: trong s6 0.30
- Bai tap lam day du;
- Kiém tra giita ky.

= Thi cuéi ky (tw ludn): trong s6 0.70
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0102018 Ky thuat chéin doan 2(0-0-4)
1. B) mén, khoa phu trach: B6 mon Thiét bi & Dung cu cong nghiép, Khoa Co khi
2. M ta hoc phén

Hoc phan Cong nghé bao tri thudc khéi kién thirc chuyén nganh. No6i dung 1y thuyét gobm
nhimg kién thirc co ban vé bao tri, gidm st tinh trang may cong nghiép, quan 1y kinh té
trong bao tri. Noi dung thi nghiém gdm cac kién thirc vé k¥ thuat do va giam sat tinh trang
thiét bi, dic biét vé k¥ thuat giam sat rung dong ctia banh ring va 6 lan. Trudce khi hoc mon
hoc nay sinh vién dd duoc hoc cac mén: V& k§ thudt; Dung sai; Chi tiét may. Mén hoc cung
cip cho sinh vién nhitng kién thitc co ban vé phan tich tinh trang thiét bi cong nghiép, cac
phuong phéap bao tri thiét bi tién tién nham nang cao chat luong va kéo dai tudi tho cho

thiét bi cong nghiép.
3. Muc tiéu hoc phén

= Kién thirc:

- Cac khai niém co ban vé cong nghé bao tri thiét bi;

- Chon dugc phuong phép bao tri thich hop va t6 chirc thuc hién cong tic bao tri thiét
bi.

* Ky nang:

- K¥ thuat chudn doan va giam sat tinh trang hé thong may, thiét bi nham nang cao do
tin cdy, kha ning sin sang va hiéu qua st dung toan b hé thong.

- Quan 1y hé théng bao tri va t6 chirc cac cong tac bao tri.

» Thdidp:

- Co suy nghi tich cyc va trach nhiém véi cong viéc bao tri minh da lya chon, nham
duy tri dugc cong vigce.

- Tuan thu ndi quy, quy dinh cta co s bao tri.

- C6 tinh than hop téc, lam viéc nhom véi ki thuat vién bao tri khac.
4. Noi dung hoc phin

4.1. Ngi dung tong qudt va phan phoi thoi gian
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Thoi gian cua hoc phan
Tiéu
Thuc .
, . .| luan/ o Tong
. Ly hanh/Thi o Kiém P
TT Noi dung . » Bai tap sO
thuyét | nghiém/ \ tra
X 16n/Do _,
(tiet) | Thao luan ) (tiét)
. an
(tiét) -
(g10)
1 | Médau 0,5 0 0 0 0,5
Chuong 1: Téng quan vé
T I 4 7,5 0 0 0 7,5
bao tri
Chuong 2: DJ tin cay va
3 kha niing sin sang cla 2 0 0 1 3
thiét bi cong nghiép
Chuong 3: Giam sat tinh
4 . 12 0 0 0 12
trang thiét bi
Chuong 4: Quan ly va
5 | kiém sodt bao tri thiét bi | 3 0 0 0 3
cong nghiép
Chuong 5: Kinh té bao tri
6 . _ 4 0 0 0 4
thiét bi cong nghiép
Tong cong 29 0 0 0 30

4.2. Nji dung chi tiét
Chuong 1: TONG QUAN VE BAO TRi
1.1 Khai niém
1.2 Cac dinh nghia vé bao tri
1.3 Phan loai bao tri
1.4 Chi phi bao tri

Chuwong 2: PO TIN CAY VA KHA NANG SAN SANG CUA THIET BI CONG NGHIEP

2.1 Do tin cdy cua thiét bi cong nghiép
2.2 Chi s6 kha ning sin sang

Kiém tra 1 tiét
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Chuwong 3: GIAM SAT TINH TRANG THIET BI
3.1 Giéi thi¢u k¥ thuat giam sat tinh trang
3.2 Ky thuat giam sat rung dong
3.3 K§ thuat giam sat hat va tinh trang luu chat
3.4 K§ thuat giam sat khuyét tat va kiém tra khong pha huy
3.5 K¥ thuat gidm sat nhiét do
3.6 K¥ thuat gidm sat 4am
Chuwong 4: QUAN LY VA KIEM SOAT BAO TRi THIET BI CONG NGHIEP

4.1 T6 chirc bao tri
4.2 Quan 1y phu tung thiét bi cong nghiép
4.3 Hé thong quan 1y bao tri
Chuwong 5: KINH TE BAO TRI THIET B] CONG NGHIEP
5.1 Chi phi chu ky séng
5.2 Ung dung chi phi chu ky séng
5.3 Céc chi phi bao tri
Kiém tra 1 tiét
5. Tai liéu tham khao
» Tai liéu hoc tap
[1] Gido trinh Céng nghé bdo tri thiét bi cong nghiép — PHCN Ha Noi.
» Tai liéu tham khdo
[1] S6 tay bdo dudng cong nghiép tién tién
[2] Pham Ngoc Tuén, (2002), Qudn Iy bdo tri céng nghiép, NXB Pai hoc Qudc gia
TPHCM.
[3] Pham Ngoc Tuén, (2004), Ky thuat bao tri cong nghiép, NXB Dai hoc Quéc gia
TPHCM.

[4] Maintenance Engineering — Handbook.
[5] Principle Controlled Maintenance - Copyright 2002 by The Fairmont Press.
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6. Phwrong phap danh gia hoc phin
= Diém qud trinh: trong s6 0.30
- Bai tap lam day du;
- Kiém tra giira ky.

= Thi cudi ky (tw ludn): trong s6 0.70
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0102019 Pong lwc hoc va diéu khién tay may 2(0-0-4)
1. B6 mon, khoa phu trach: B mon Co di¢n tir, khoa Co khi.
2. M ta vin tit ndi dung hoc phin

Hoc phan Dong luc hoc va diéu khién tay may thudc khéi kién thire chuyén nganh co dién
ttr. Hoc phén trinh bay co so dé thuc hién mé hinh hoa dong luc hoc tay may c6 chudi dong
hoc hé, phuong phap xay dung bo didu khién tay mdy. Diéu kién dé thyuc hién hoc phan 13
sinh vién da duoc hoc cac hoc phﬁn: Ly thuyét diéu khién; Co hoc Iy thuyét; Robot cong
nghiép.
3. Muc tiéu ciia hoc phén

= Kién thirc:

- Trinh bay dugc phuong phap xay dung mo hinh dong luc hoc tay may;

- Phén tich va xay dung dugc bd diéu khién tay mdy.

= Ky nang: St dung dugc phan mém dé xay dung, phan tich, tinh toan véi mo hinh

dong luc hoc tay may, mo phong dong luc hoc tay may va bo diéu khién tay may.
= Thdi dp: Nghiém tc, chuyén can, tham gia 1én 16p day du theo quy dinh, thuc hién

tot cac yéu cau cua mon hoc.
4. N0Oi dung ciia chwong trinh

4.1 Nji dung tong quidt

Thoi gian cua hoc phan
Tiéu
Thuc
luan/ »
. Ly hanh/Thi . Kiém
TT No6i dung . ) Bai tap ,
thuyét | nghiém/ o tra Tong
L 16n/Do o .
(tiet) | Thao luan ) (tiét) sO
. an
(tié) )
(gi0)
Chuong 1: Téng quan vé
1 | dong lyc hoc va diéu khién | 02 0 0 0 02
tay may
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Chuong 2: Phuong trinh

2 04 0 0 0 04
Lagarange
Chuong 3: Dong luc hoc
3 ] 07 0 0 01 08
tay may
Chuong 4: Ly thuyét on
4 _ 8 Y 06 0 0 0 06
dinh Lyapunov
Chuong 5: Diéu khién tay
3 ) 10 0 0 0 10
may
Tong cong 29 0 0 1 30
4.2 Nji dung chi tiét

Chwong 1: TONG QUAN VE PONG LUC HOC VA BPIEU KHIEN TAY MAY

1.1 Mot s6 dinh nghia co ban
1.1.1 Bong luc hoc thuan
1.1.2 Bong luc hoc nguoc
1.1.3 Diéu khién theo vong ho
1.1.4 Piéu khién theo vong kin
1.2 bong luc hoc tay may
1.2.1 Vai tro mo hinh dong luc hoc tay may
1.2.2 Phuong phép xay dung mo6 hinh dong luc hoc tay may
1.3 Diéu khién tay may
1.3.1 Piéu khién theo mé hinh dong luc hoc tay may
1.3.2 Mot s6 phuwong phéap diéu khién hién dai

Chuong 2: PHUONG TRINH LAGARANGE

2.1 Phuong trinh Lagarange 1
2.1.1 Ham Lagarange
2.1.2 Bong nang
2.1.3 Thé ning
2.1.4 Cac dao ham riéng
2.2 M6 hinh dong luc hoc cua robot 2 bac tu do song phéng
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2.2.1 Tinh dong nang
2.2.2 Tinh thé ning

2.2.3 Céc dao ham riéng va phuong trinh dong luc hoc tay may
Chuong 3: PONG LUC HOC TAY MAY

3.1 Phuong trinh vi phan chuyén dong ctia hé nhiéu vat.
3.1.1 Xéc dinh khéi luong suy rong
3.1.2 Xac dinh cac luc i tdm va luc coriolis
3.1.3 Xac dinh cac véc to trong luc.
3.1.4 Xac dinh cac thanh phz‘in ngoai luc

3.2 M6 hinh dong luc hoc cua tay may 3 bac ty do
3.2.1 Xéc dinh khéi luong suy rong ciia tay may 3 bac ty do
3.2.2 Xac dinh cac luc li tdm va luc coriolis cua tay may 3 bac tu do
3.2.3 Xac dinh cac véc to trong luc cua tay may 3 bac tu do
3.2.4 Xéc dinh cac thanh phan ngoai luc cia tay may 3 bac ty do
3.2.5 Phuong trinh vi phan chuyén dong ciia tay may 3 bac ty do

Kiém tra 1 tiét

Chuong 4: LY THUYET ON DINH LYAPUNOV

4.1 Céc dinh nghia co ban

4.2 Phuong phap Lyapunov truc tiép

4.3 Phuong phap Lyapunov gian tiép

4.4 Vi du vé phuong phap Lyapunov

Chuong 5: PIEU KHIEN TAY MAY

5.1 M6 ta van dé

5.2 Tinh md men xodn tai cac khop

5.3 B diéu khién PD

5.4 Piéu khién trong khong gian thao tac

5. Tai li€éu tham khao
» Tailiéu dung cho giang day - hoc tap:
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[1] Bai giang cua giang vién.
» Tailiéu tham khdo:

[1] BO md co dién tw, Bai giang mon hoc robot cong nghiép, Pai hoc Cong nghiép Ha
Noi, nam 2013.

[2] GS.TSKH.B.Heimann—GS.TSKH.W.Gerth—GS. TSKH.K.Popp, Co dién tu, NXB
Khoa hoc va k¥ thuat, nam 2012.

[3] A Mathematical Introduction to Robotic Manipulation, Richard M. Murray
(California Institute of Technology), Zexiang Li (Hong Kong University of Science
and Technology), S. Shankar Sastry (University of California, Berkeley), 1994.

6. Phwong phap danh gia hoc phin

= Piém qud trinh: trong s 0.30
- Bai tap lam déy du;
- Kiém tra giita ky.

= Thi cudi ky (tw ludn): trong s6 0.70
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0102020 Hé thong diéu khién may CNC 1.5(0-0.5-4)
1. B6 mon, khoa phu trach: B mon Co di¢n tir, khoa Co khi.

2. M ta vin tit ndi dung hoc phin

Hoc phan hé théng diéu khién may CNC thudc khdi kién thirc chuyén nganh co dién ti.

Hoc phén trinh bay co so tinh toan, chon Iya cac module hé théng diéu khén may CNC.
Piéu kién dé thuc hién hoc phﬁn la sinh vién da duoc hoc cac hoc phﬁn: Truyén dong dién.
3. Muc tiéu ciia hoc phin

= Kién thirc:

- Trinh bay dugc nguyén 1y thiét ké may CNC theo modul, c4u tric may cong cu CNC,

cau trac hé diéu khién may CNC;

- Tinh toan duoc hé dan dong ban may, cum truc chinh may va chon dugc cac modul

ctia hé thong diéu khén may CNC.

= Ky nding: Két ndi dugc hé dicu khién may CNC tir 2 dén 5 tryc.

= Thdi dé: Nghiém tuc, chuyén can, tham gia 1én 16p ddy du theo quy dinh, thuc hién

tot cac yéu cau ctia mon hoc.
4. N¢i dung cia chwong trinh

4.1. Nji dung tong quidt

Thoi gian cta hoc phan
Tiéu
Thuc
luan/ »
. Ly hanh/Thi . Kiém
TT No6i dung . ) Bai tap .
thuyét | nghiém/ .| tra | Tong
,, 16n/Do > .
(tiet) | Théao luan ) (tiet) sO
. an
(tiét) N
(g10)
Phin 1: Ly thuyét 21,5 0 0 1 | 225
Chuong 1: Thiét ké may
1 3 0 0 0 3
CNC theo module
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Chuong 2: Ciu tric mdy
cong cu CNC

Chuong 3: Thiét ké h¢ théng

dan dong ban may

Chuong 4: Thiét ké cum truc

4 3.5 0 0 0 3.5
chinh
Chuong 5: Hé diéu khién

5 6 0 0 1 7
may CNC
Phan 2: Thi nghi¢m/BTL 0 7,5 0 0 7,5
Bai 1: Két nbi hé diéu khién

6 0 2,5 0 0 2,5
may CNC 2 tryc.
Bai 2: Két ndi hé diéu khién

7 0 2,5 0 0 2,5

may CNC 3 tryc

Bai 3: Két ndi hé diéu khién
8 0 2,5 0 0 2,5
may CNC 5 tryc

Téng cong 21,5 7,5 0 1 30

4.2. Ngi dung chi tiét
PHAN 1: LY THUYET
Chwong 1: THIET KE MAY CNC THEO MODULE

1.1 Lich st phat trién thiét ké module

1.2 Dinh nghia thiét ké module

1.3 Uu diém ctia viéc thiét ké theo module

1.4 Ung dung thiét ké module cho ddy truyén (TL) va day truyén san xuat linh hoat
1.5 Ung dung thiét ké module cho may cong cu truyén théng

1.6 Ung dung thiét ké module cho may NC va CNC
Chuong 2: CAU TRUC MAY CONG CU CNC

2.1 So d6 két cau dong hoc may CNC
2.2 Module truc chinh

2.3 Module thay dao trén may CNC
2.4 Module dan dong ban may
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2.5 Module diéu kién

2.6 Nhitng yéu t6 co ban khi thiét ké cu truc két cAu may
Chuwong 3: THIET KE HE DAN DPONG BAN MAY

3.1 Thiét ké duong hudng
3.1.1 Pic trung cia dudng dan hudng
3.1.2 Quy trinh tinh toan
3.1.3 Heé sb tai trong tinh Co
3.1.4 M6 men tinh cho phép Mo
3.1.5 Hé s an toan tinh fs
3.1.6 Hé s tai trong dong dinh muc C
3.1.7 Tubi tho danh nghia L
3.1.8 Tinh toén tudi tho 1am viée
3.1.9 Hé sb ma sat
3.1.10 Tinh tai trong lam vi¢c
3.1.11 Tinh toén tai trong tuong duong Pg
3.1.12 Tinh toén tai trong trung binh
3.1.13 Tinh toén tai trong boi tron

3.2 Tinh toan vit me - dai 6c bi
3.2.1 Két cdu chung
3.2.2 Cac dang profin vit me dai ¢ bi
3.2.3 C4c kiéu hdi bi
3.2.4 Phuong phép khir khe ho va tao strc cing ban dau
3.2.5 Tinh toan vit me bi

Chuwong 4: THIET KE CUM TRUC CHINH
4.1 Yéu cau ddi véi truc chinh
4.2 Piéu kién k¥ thuat cua truc chinh
4.3 Cac kiéu b tri tryc chinh
4.4 Két ciu truc chinh
4.5 Tinh kich thudc co ban truc chinh
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4.6 O lan

Chuwong 5: HE THONG DIEU KHIEN MAY CNC

5.1 Cu trac hé diéu khién may CNC
5.1.1 Chtic nang ctia MMI
5.1.2 Chirc ndang NCK
5.1.3 Khéi chuc nang PLC

5.2 Phén loai hé diéu khién may CNC
5.2.1 Hé diéu khién chu trinh ho
5.2.2 Hé diéu khién chu trinh nira kin
5.2.3 Hé diéu khién chu trinh kin
5.2.4 Hé diéu khién chu trinh hén hop

5.3 Noi suy

Kiém tra 1 tiét

PHAN 2: THi NGHIEM

Bai 1: Két n6i hé diéu khién may CNC 2 tryc.
Bai 2: Két n6i hé diéu khién may CNC 3 tryc.
Bai 3: Két ndi hé diéu khién may CNC 5 truc.

5. Tai li€éu tham khao
» Tailiéu dung cho giang day - hoc tap:
[1] Bai giang cua giang vién.

» Tailiéu tham khao:

[1] Bui Qui Luc, Hé thong diéu khién s6 trong cong nghiép, NXBKHKTHN 2005.
[2] Ta Duy Liém, Hé thong diéu khién sé cho mdy céng cu, NXBKHKTHN 2001
[3] Pham Dép, Tinh todn thiét ké may cat kim logi, Nha xuit ban PH va THCN Ha

Noi, 1971.

[4] Nguyén Anh Tuan, Pham Dap — Thiét ké mdy cong cu tdp 1, 2, NXBKHKTHN

1985.

[5] PH Joshi, Handbook of machine tool, Newdelhi 2007
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[6] Suk-Hwan Suh, Seong-Kyoon Kang, Dae-Hyuk Chung, Land Stroud, Theory and
Design of CNC Systems, Springer 2008.

6. Phwrong phap danh gia hoc phin
= Diém qud trinh: trong s6 0.30
- Bai tap lam day du;
- Kiém tra giira ky.

= Thi cudi ky (tw ludn): trong s6 0.70

163



0102021 Phwong phap xiy dung bé mit cho CAD/CAM 1.5(0.5-0-4)
1. B mon, khoa phu trach: Bo mon cong nghé ché tao may, khoa Co khi
2. Md ti vin tat ndi dung hoc phin

Cung cip kién thirc chuyén sau vé phuong phap xay dung bé mit cho cic hoc vién nganh
Cong nghé ché tao may gém: cac phuong phap xay dung cac dudng cong ding trong k¥
thuat; Xay dung mang bé mit va bé mit, mang mit trugt, mang mit quay va thut toan xay
dung cac dang bé mat k¥ thuat va dudng chay dao trong gia cong cac bé mit. Hoc phan
thudc cac hoc ph?m tu chon cua ca hai dinh hudng, hoc vién chon hoc trong hoc ky 2 cua

khoéa hoc.
3. Muc tiéu ciia hoc phan

Phan tich va thiét 1ap thuat toan dung bé mit tir cac dit liéu da cho trén may tinh;

Phan tich va dung cac duong cong thuong st dung trong k¥ thuat;

Phén tich phuong phap hinh thanh mang bé mit va bé mat;

Nghién curu, xay dung thuét toan trong tu dong thiét ké cho hé théng CAD /CAM-
CNC.

4. N¢i dung cia chwong trinh

4.1 Nji dung tong quidt

Thoi gian cia hoc phan
Thuc Tiéu
) hanh/Thi | luén/ =
N Ly N | Kiém
TT Noi dung .| nghiém/ | Bai tap .
thuyét \ tra Tong
I Thao 16n/Do » .
(tiet) . ) (tiet) sO
luan an
(tiét) (gio)
1 | Mé dau 0.5 0 0 0 0.5
Chuong 1: Co s¢ hinh hoc vi
2 2z 03 0 0 0 03
phén va phép bién doi toa do
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Chuong 2: M0 hinh toén hoc
cua duong cong da thirc dung 05 0 05
trong k¥ thuat
Chuong 3: Puong cong ghép
va ky thuat xay dung duong 06 0 06
cong
Chuong 4: Cac dang méanh bé
mit 07 0 08
Bai tap lon 0 7.5 7.5
Téng cong 21.5 7.5 30
1.1 Néi dung chi tiét
MO DAU

- Muc dich mo6n hoc
- No6i dung mon hoc
- Tai liéu tham khao

Chuwong 1: CO SO HINH HQC VI PHAN VA PHEP BIEN BOI TOA PO

1.1 Co s6 cua dai sb vécto
1.1.1 Cong vécto trong khong gian 3D
1.1.2 Nhan vécto trong khong gian 3D
1.2 Buong cong hinh hoc
1.2.1 Céc cach biéu dién dudng cong
1.2.2 Tinh chét ctia dudng cong
1.3 Mat hinh hoc
1.3.1 Biéu dién cac mait
1.3.2 Tiép tuyén va phap tuyén ctia mit
1.3.3 Do cong cua mat
1.4 Phép bién doi toa do
1.4.1 Phép bién d6i 2D
1.4.2 Phép bién d6i 3D
1.4.3 Chuyén hé toa do
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Chuong 2: MO HINH TOAN HQC CUA DUONG CONG DA THUC DUNG TRONG
KY THUAT

2.1Dudng cong phang (2D)

2.1.1 Céac dang dudng cong da thirc 4n

2.1.2 Céac dang dudng cong duoc mo ta bang cac da thic tudng minh
2.2 M0 hinh da thtrc tham sb cia doan cong

2.2.1 Mb hinh duong cong da thirc chuan

2.2.2 M0 hinh toan hoc dudng cong Ferguson

2.2.3 MO0 hinh toan hoc dudng cong Bezier

2.2.4 M0 hinh duong cong B - spline dong nhat
2.3 M6 hinh dudng cong B - spline khong dong nhat

2.3.1 Ham B - spline

2.3.2 Mo hinh dudng cong B - spline khong dong nhat

2.3..3 Céc truong hop dic biét cia dudng cong B - spline khong dong nhat
2.4M0 hinh c4c duong cong hiru ty

2.4.1 Hé toa d6 thuan nhat

2.4.2 Mo hinh duong cong hitu ty bac hai

Chuong 3: PUGNG CONG GHEP VA KY THUAT XAY DUNG DUONG CONG
PHANG

3.1 Cac phuong phap xdy dung dudng cong phang trén co s tap diém dit liéu trong
mit phang.

3.1.1 Diéu kién lién tuc cua cac tham sb

3.1.2 Ghép ndi cac dudng cong spline duong cong bic ba

3.1.3 Phuong phap xay dung cac duong cong B - spline dong dang
3.2 Cac phuong phap xay dung dudng cong phang trén co so tap diém dit lidu trong
khong gian 3D

3.2.1 Diéu kién lién tuc hinh hoc

3.2.2 Ghép céc doan cong spline theo d0 dai day cung

3.2.3 Xay dung dudng cong B - spline khong dong nhat
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3.3 K§ thuat xay dung s6 duong cong 2D dic biét
3.3.1 Xay dung dudong cong Biarc
3.3.2 Xay dung duong cong giao tuyén bac hai

Chuong 4: CAC DANG MANH BE MAT

4.1 Cac dang manh bé mit da thirc
4.1.1 Manh bé mat da thirc chuan
4.1.2 Manh bé mit Ferguson
4.1.3 Manh bé mit Bezier
4.1.4 Manh bé mit B - spline dong nht
4.1.5 Manh bé mit B - spline khong dong nhét
4.2 Xay dyng bé mit bang cach ndi suy duong cong bién
4.2.1 Matkeé
4.2.2 Manh mat loft
4.2.3 Manh mat con chir nhat
4.2.4 Manh mat gregory khong chitr nhat
4.3 Manh mat truot
4.3.1 Manh mit truot tinh tién
4.3.2 Manh mat quay
4.3.3 Mat trugt khong tham sb

CAC BAI TAP LON
Bai 1: Lap trinh dyng duong cong Ferguson, Bezier.. Muc dich tao hoc vién nam duoc
thuat toan va biét 1ap trinh v& doan dudng cong Ferguson va Bezier qua ba diém.
Bai 2: Lap trinh ghép cac dudng cong. Muc dich tao cho hoc vién biét cach lap trinh ghép
cac doan duong cong thanh cac dudng cong bac cao.
Bai 3: Lap trinh dung cac mang bé mat 2D va 3D. Muc dich gitup cho hoc vién biét thuat
toan l4p trinh dé hinh thanh bé mat trén may tinh va tir d6 biét tng dung xay dung thuét

toan phuc vu 1ap trinh tng dung trong thiét ké tu dong.

5. Phén tai liéu tham khao
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= Sdch gido trinh:

[1] Bui Quy Luc, Phuong phap xay dung bé mit cho CAD /CAM , NXB-KHKT 2006.

» Tailiéu tham khao:

[1] Boehm. W, Generating the Bezier point of B-spline curves and surface, Computer
—Aided design 1980.

[2] Bolton. K. M, Biarc curves Computer Aided design 1975.
[3] Byoung K. Choi, Surface modeling for CAD/CAM, publisher B.V 1991.

6. Phwong phap danh gia hoc phin

= Piém qud trinh: trong s6 0.30
- Bai tap lam déy du;
- Kiém tra giita ky.

= Thi cudi ky (tw ludn): trong s6 0.70
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0102022 Giao duc hoc dai hoc 2(0-0-4)

1. B mén, khoa phu trach: Khoa Du lich

2. M ta vin tit ndi dung hoc phin

Hoc phan cung cap céc kién thirc co ban vé gidao duc hoc dai hoc nhu: So lugce vé lich su

gido

duc dai hoc Viét Nam, cac cach tiép can trong xay dung chuong trinh dao tao, xay

dung ké hoach dao tao, t6 chirc dao tao. Kiém dinh, danh gia chét luong gido duc dai hoc.

Hoc phén thudc cac hoc phén tu chon hoc vién chon hoc & hoc ky 3 cta khoa hoc.

3. Muc tiéu ciia hoc phén

Kién thire: Nguoi hoc hiéu duoc nhirng van dé co ban cua gido duc hoc dai hoc Viét
Nam, chuong trinh va quy trinh dao tao dai hoc. Biét xay dung ké hoach va t6 chiic
dao tao, tiép can vdi cac mo hinh quan Iy va kiém dinh chat luong gido duc dai hoc.
Ky nang:

Xay dung ké hoach dao tao va to chirc dao tao,

Xay dung mo hinh quan 1y va kiém dinh chat luong gido duc dai hoc.

Thdi d¢: Nghiém tic, chuyén can, tham gia 1én 16p ddy du theo quy dinh, thuc hién

tot cac yéu cau cua mon hoc.

4. N0Oi dung ciia chwong trinh

4.1 Nji dung tong quidt

Thoi gian ctia hoc phan
Tiéu
Thuc
luan/ »
. Ly hanh/Thi . Kiém
TT Noi dung . ) Bai tap ,
thuyét | nghiém/ N tra Tong
o 16n/Do _, .
(tiet) | Thao luan ) (tiét) sO
. an
(tiét) )
(g10)
M déu 0,5 0 0 0 0,5
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Chuong 1: Khai quat chung

1 vé Gido duc hoc dai hoc 5,5 0 0 0 5,5
Viét Nam
Chuong 2: Chuong trinh va

2 6 0 0 0 6

quy trinh dao tao dai hoc

Chuong 3: Xay dung ké

hoach va t6 chirc dao tao

Chuong 4: Tiép can md
4 | hinh quan 1y va kiém dinh 5 0 0 1 6

chét luong

Chuong 5: Kiém dinh chét

5 lugng Gido duc hoc dai hoc 5 1 0 0 6
Viét Nam
Tong cong 26 3 0 1 30
4.2 Nji dung chi tiét
MO PAU

- Muc dich mén hoc
- Noi dung mon hoc

- Sach gido khoa va tai li¢u tham khao
Chuong 1: KHAI QUAT CHUNG VE GIAO DUC HQOC PAI HOC VIET NAM

1.1 Lich sir phat trién
1.2 Hién trang ctia hé thong gido duc dai hoc

1.3 Phuong huéng phat trién
Chuong 2: CHUONG TRINH VA QUY TRINH PAO TAO PAI HQC

2.2 Khai niém thiét ké va phat trién chuong trinh dio tao
2.3 Xay dung va phat trién chuong trinh dao tao dai hoc & Viét Nam
2.4 Quy trinh dao tao dai hoc

Chuwong 3: XAY DUNG KE HOACH VA TO CHUC PAO TAO

3.1 X4y dyung ké hoach dao tao
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3.2 T churc dao tao

3.3 Quan ly dao tao
Chuwong 4: TIEP CAN MO HINH QUAN LY VA KIEM BPINH CHAT LUQONG

4.1 Quan niém vé chét luong trong gido duc dai hoc

4.2 Kiém dinh chit luong gido duc

4.3 Quy trinh kiém dinh

4.4 Quy trinh danh gia ngoai trong kiém dinh chét lugng
4.5 Cap chtrng nhan va cong bd két qua kiém dinh

Chuong 5: KIEM DINH CHAT LUONG GIAO DUC PAI HOC VIET NAM

5.1 Céc chu truong chung
5.2 Qua trinh hinh thanh va phat trién ctia hé théng dam bao va kiém dinh chat luong
gido duc ¢ Viét Nam

5.3 Tiéu chuan kiém dinh chat luong truong dai hoc Viét Nam
5. Tai liéu tham khao
» Tai liéu dung cho gidng day - hoc tdp:
[1] Bai giang cua giang vién.
» Tailiéu tham khao:

[1] Lich str gido duc Viét Nam. Bui Minh Hién. Nha xuét ban Pai hoc Su pham Ha
Noi - 2004.

[2] Cai cach gido duc cho thé ky XXI bao dam dé din dau trong ky nguyén thong tin
va toan cau hoa. Nguyén Quang Kinh. Nha xuat ban giao duc. Ha Noi - 2006.

[3] Chién lugc phat trién gido duc trong thé ky XXI kinh nghiém cia cac qudc gia,
Vién nghién ctru phat trién gido duc. Nha xuat ban chinh tri quoc gia Ha Noi - 2002

[4] Luat gido duc va vin ban huéng dan thi hanh. Nha xuat ban chinh trj qudc gia, Ha
No6i -2002.

[5] Chién lugc phat trién gido duc. Nha xuit ban gido duc

[6] U.S.Department of Education, National Center for Education Statistics, Digest of
Education Statistict, 2000.
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[7] Margaret L. Wu, Raymond J. Adams, Mark R. Wilson - Acer Conquest -
Generalised Item Response Modelling - Acer Press, 1998.

6. Phwrong phap danh gia hoc phin

= Diém qud trinh: trong s6 0.30
- Bai tap lam day du;
- Kiém tra giira ky.

= Thi cudi ky (tw ludn): trong s6 0.70

Ha Noi, ngay ... thang ... nam 2016

Hiéu truong
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4.5. Dy kién ké hoach dao tao

Chuong trinh dao tao kéo dai 1,5 ndm, chia lam 3 hoc ky. Hoc ky I bao gém 18 TC,
giang day cac hoc phan thudc khéi kién thirc chung va kién thirc co s& va chuyén nganh;

Hoc ki II bao gdm 17 TC, giang day cac hoc phan thudc khéi kién thirc co sd va chuyén

nganh, hoc ky III danh riéng cho hoc vién thuc hién va bio céo luan van thac si.

Bang 4.3 Ké hoach hoc tdp

TT Hoc ki S tin chi
Hoc ki I
1 | Triét hoc (3.0,0,6) 3
2 | Phuong phap nghién ctru khoa hoc (2,0,0,6) 2
3 | Bong lyc hoc hé nhiéu vat (2,0,0,4) 2
4 | Ly thuyét diéu khién hién dai (3,2.5,0.5,6) 3
5 | K§ thuat vi diéu khién (2,1.5,0.5,4) 2
6 | Chon 2/8 hoc phan muc 2.2.1 (Bang 4.2) 4
7 | Chon 1/6 hoc phan muc 2.2.2 (Bang 4.2) 2
Téng sé tin chi 18TC
Hoc ki IT
8 | M6 hinh hoa mé phong hé théng CDT (3,2.5,0.5) 3
9 | Cam bién va xu 1y tin hiéu do (2,1.5,0.5,4) 2
10 | Piéu khién tr dong thuy khi (2,1.5,0.5,4) 2
11 | K¥ thuat t6i uvu hoa (2,1.5,0.5,4) 2
12 | Chon 2/8 hoc phan muc 2.2.7 (Bang 4.2) 4
13 | Chon 2/6 hoc phan muc 2.2.2 (Bang 4.2) 4
Téng sé tin chi 17TC
Hoc ki III
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14 Luén viin tot nghiép (10,0,10) 10
Téng so tin chi 101C
Tong s6 tin chi toan khéa 45
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Phu luc 1: Chuin diu ra
BO GIAO DUC VA PAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HQC CONG NGHIEP HA NQI Péc 1ap - Tw do - Hanh phiic

CHUAN PAU RA CHUONG TRINH PAO TAO
NGANH: KY THUAT CO PIEN TU (MECHATRONICS ENGINEERING)

TRINH PQ PAO TAO: THAC Si
Sau khi hoan thanh chuong trinh dao tao thac si chuyén nganh K¥ thuét co dién tu,
nguoi hoc s€ dat dugc chuin dau ra, cu thé nhu sau:

1. KIEN THUC

- C6 kién thirc chuyén sau vé dong luc hoc méy va robot, phuong phap diéu khién hién
dai, do luong va xur 1y tin hi€u, vi co dién tir, h¢ théng nhing, m6 hinh hoéa va mé phdéng hé
thong co dién tir;

- C6 kha nang tu dao tao, phat trién nhirng kién thirc mai trong linh vuc Co dién ti,
phan bién khoa hoc va tiép tuc nghién ctru ¢ trinh do Tién si;

- C6 sy hiéu biét sau sic vé nganh nghé va trach nhiém dao duc trong viéc hanh nghé
trong linh vuc co dién tu;

- Hiéu rd tac dong ciia cac giai phap k¥ thuat trong bdi canh kinh t&, moi truong va xa
hdi toan cau.

2. KY NANG

- C6 kha ning thiét ké va phat trién cac san pham co dién tir, robot cong nghiép, day
chuyén san xut tu dong ...

- C6 kha nang van dung cac kién thirc lién nganh dé phat hién, dé xuét giai phap cong
nghé nham giai quyét cac van dé k¥ thuét thudc cac linh vue Co dién tir;

- C6 nang lyc Ianh dao, t6 chure hoat dong nhom chuyén moén thude linh vuc Co dién tur
va Tu dong hoa;

- C6 kha ning trinh bay, gi6i thiéu (bing cac hinh thirc bai viét, bao cao hoi nghi, giang
day cao déng va dai hoc) cac van dé khoa hoc thudc cac linh vuc néi trén.
3. THAI PQ, HANH VI

- Hoc vién phai thuc hién ding ké hoach hoc tap, chuong trinh hoc tap va nghién ctru
khoa hoc trong thoi gian quy dinh cua co s¢ dao tao;

- Tham gia dﬁy du céc budi sinh hoat chuyén mon, hdi thdo va hoat dong khoa hoc khac
tai khoa chuyén mon;

- Ton trong nha gido, can bg quan ly, nhan vién cta co sé dao tao;
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- Trung thuc trong hoc tap va nghién ctru khoa hoc;
- Ning dong va tu tin trong cong viéc; c6 ban linh va y chi vuong 1én khing dinh ban
than va phat trién nghé nghiép.

4. VI TRi LAM VIEC CUA NGUOI HQC SAU KHI TOT NGHIEP

- Quan 1y, chi dao, phu trach k§ thuat cac cong viée thiét ké, 1ap dit, vAn hanh va chuyén
giao céc thiét bi k¥ thuat co dién tir trong cac cong ty, nha may, xi nghiép;

- Bam nhiém cac cong viéc thiét ké, phat trién san phém co dién tu, tw dong hoa;

- Tiép nhan va chuyén giao cong ngh¢ co dién tu, ty dong hoa;

- Chuyén gia tu van, kiém soat chat lvgng san pham trong linh vuc k§ thuét co dién tir;

- Giang vién cac co s¢ dao tao c6 dao tao nganh Ky co dién tir;

- Nghién ctru vién, nha quan 1y tai cac vién nghién ctru, cac co sé dao tao dai hoc, cao
dang;

- Tu van k¥ thuat, kinh doanh trang thiét bi co dién tir, tu dong hoa.

5. TRINH PO NGOAI NGU

- Dat trinh d6 ngoai ngit tiéng Anh theo chuan B1 hodc bac 3/6 cua khung Chau Au
chung.

6. CAC CHUONG TRINH THAM KHAO

- Chuong trinh dao tao truong PHBKHN, PHBKHCM, PHBKDN;
- Chuong trinh dao tao cua dai hoc khoa hoc trng dung Wien, Ao; Pai hoc Cong nghé
Hamburg, Ptrc; Pai hoc Mién nam Pan Mach.

1.https://www.technikum-wien.at/en/study-

programs/master/mechatronicsrobotics/mechatronicsrobotics-curriculum/

2. https://www.uni-hamburg.de/en/campuscenter/bewerbung/master.html

3. http://www.sdu.dk/en/uddannelse/kandidat/mekatronik
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Phu luc 2: Phiéu khio sat nhu cau dao tao

BO CONG THUONG PHIEU KHAO SAT NHU CAU PAO TAO
TRUONG PAI HOC CONG NGHIEP HA NOI

Nhiam muc dich mé rong quy mé nganh, nghé dao tao dap tmg nhu cau xa hoi,
Truong Pai hoc Cong nghiép Ha Noi rat mong nhan duogc ¥ kién gop ¥ cua Ong (Ba) vé
nhu cau dao tao nganh K¥ thuat Co Dién tu, trinh d0 Thac si.

Chung t6i cam doan nhiing ¥ kién ciia Ong (Ba) trong phiéu nay s& duoc giit bi mat
va chi sir dung cho muc dich nghién ctru mé rong nganh nghé dio tao ctia nha trudng.

Xin chan thanh cam on sy quan tim, déng gop ¥ kién ciia Ong (Ba).

Phin L Théng tin chung vé don vi/ ¢4 nhan cung cip théng tin

I.HO VA TEN: oo

2. Dién thoal: ......ooovviiiiiiiiiiiiiiiieees Email: .oooooiiiiiiii e
3. Nghé nghip:.....cvveevveeeeeeeeeeeeeen. 4. Chitc VU (NEU €O
S D 0T VI e ———

6. Thanh phén, linh vuc hoat dong:

Quan ly nha nudc: ] Truong, Vién: ]

Doanh nghiép: L] Khac: L]
Phan II. Thong tin vé nhu ciu dao tao nganh Ky thuat Co Pién tir, trinh @6 Thac si
1. Theo Ong (Ba), nhu cau tuyén dung lao dong nganh K thuat Co Pién tir cia don vi
trong thot gian 3- 5 nam to1 la:

Khéng c6 nhu cau: (1 1dén301a0 dong: [ Tren 30 lao dong: L]
2. Néu duoc tuyén dung, lao dong dugc dao tao nganh KV thuat Co Dién tir, trinh d6 Thac
sT, c6 thé duge bd tri lam viée tai nhirng vi tri lam viéc nao?
Quan ly: L1 San xudt: L1 Kinh doanh: U] Nghién ciru: [l Giang day: [ Khde: [
3. Theo Ong (Ba), hién nay cac truong da dao tao dap tng du sb lugng lao dong cho
nganh K¥ thudt Co Dién tu:
Khong: L] co: L]

4. Theo Ong (Ba), hién nay chit luong lao dong cho nganh K§ thuat Co Pién tu:

Chua dap tng yéu cau: L] Pap (mg yéu cau: L] Pap g tot yéu cau: [l
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5. Theo Ong (Ba), lao dong trong nganh K¥ thuat Co Dién tu, trinh d§ Thac si, can ¢6

nhirng kién thirc & nhirng mirc d6 nao sau day:

Khéng can thiét

Cén thiét

RAt can thiét

Thiét ké hé thong co dién tir

Tin hoc k¥ thuat irng dung

Co hoc vat liéu

K¥ thuat vi diéu khién

Pong luc hoc hé nhiéu vat

Cam bién va hé thong do luong

Tu dong hoa qua trinh san xuét

K§ thuat diéu khién chap hanh

Vi co dién tir

M6 hinh hod va mé phong

Ly thuyét diéu khién tu dong

Lap trinh PLC

Mach dién tir

6. Theo Ong (Ba), lao dong trong nganh K¥ thuat Co Dién ti, trinh do Thac si, can ¢o

nhitng k¥ nang ¢ nhirng mtrc d§ nao sau day:

Khéng can
thiét

Can thiét

Rit can
thiét

Kha ning giao tiép bang ngoai ngit

Kha nang lam viéc theo nhém

Giao tiép hiéu qua dudi dang van ban, cac
hinh thirc giao tiép dién tir, d hoa

trude dam dong

Kha ning thuyét trinh miéng, thuyét trinh

phadm co di¢n tir

Kha ning hinh thanh y tuéng, thiét ké san
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Khé néng trién khai phan cung, phan mém va
van hanh cac hé thong san xuat

Tinh ham hoc héi, quan 1y thoi gian tot

Phan tich, 1ap luan k¥ thuat va giai quyét van
dé

Kha ning tién hanh kiém tra va thuc nghiém
cac van dé k¥ thuat

Pao dirc nghé nghiép, tic phong lam viéc

chuyén nghiép

7. Theo Ong (Ba), Theo Ong (B4), lao dong trong nganh K thuat Co Dién tu, trinh d6
Thac si, can c6 nhitng ning luc & nhitng mirc do nao sau day:

Rt can
thiét

Khong

+ 5 | Can thiét
can thiet

Tb chirc duoc ké hoach thuc hién hoat dong
chuyén moén

Nang lyc lanh dao va lam vi¢c theo nhom

Phan tich, 1ap luan k¥ thuat va giai quyét van
de

Chuyén nghiép trong giao tiép dudi nhiéu hinh
thirc

Tu duy toan dién, h¢ théng trong trién khai va
van hanh cac hé théng san xuAt

Hinh thanh ¥ tuéng, thiét 1ap cac yéu cau, xac
dinh chirc nang, 1ap mé hinh va quan 1y cac du
an san xuat

8. Xin 6ng ba cho biét ¥ kién vé sy can thiét phai mé nganh K§ thuat Co Pién tir cia
treong Pai hoc Cong nghiép Ha Noi

Khéng cin thiét: [] Cén thiét; [ RAt cén thiét: [
9.Y kién khéc:
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Phu luc 3: Phiéu khio sat chuin dau ra
BO CONG THUONG PHIEU KHAO SAT XAY DUNG CHUAN PAU RA
TRUONG PAI HQC CONG NGHIEP HA NQI

Nham muyc dich xay dung chuan dau ra cho nganh, nghé dao tao dap img nhu cau x4
hoi, Trudng Pai hoc Cong nghiép Ha Noi rat mong nhan dugc y kién gop ¥ ciia Ong (Ba)
vé chuén dau ra cua nganh K¥ thuat Co Dién tu, trinh d Thac si.

Chung t6i cam doan nhimg ¥ kién ctia Ong (Ba) trong phiéu nay s& duoc giit bi mat
va chi str dung cho muc dich nghién ctru xy dung chuan dau ra cho cac nganh nghé dao tao
cua nha truong.

Xin chan thanh cam on sy quan tim, déng gop ¥ kién ciia Ong (Ba).

Phin 1. Thong tin chung vé don vi/ ¢ nhan cung cap thong tin

I.HO VA tEN: (oo

2.Dbiénthoai: ... Email: ....oooviiiiiiiiiiie e
3. Nghé nghiép:......covevveeeeeeeeeeeenn. 4. Chic VU (NEU CO):nerveeeeeeeeeeeeeean
S D O VI e ————————————————

6. Thanh phén, linh vuc hoat dong:
Quan ly nha nudc: [] Truong, Vién: []
Doanh nghiép: L] Khac: L]
Phin II. Théong tin vé chuin diu ra nganh K¥ thuit Co Pién tir, Trinh d§ Thac si

1. Theo Ong (Ba), Thac si nganh K thuat Co Dién tir sau khi t6t nghiép c6 thé dam nhiém
nhitng vi tri ndo sau day?

Quan ly: [] San xuét: L] Kinh doanh: [] Nghién ctru: [] Giang day: [] Khac: L[]

2. Theo Ong (Ba), Thac si nganh K§ thuat Co Pién tir sau khi t6t nghiép can dat nhiing
chuan dau ra nao vé kién thirc

Mirc d can thiét Cap do¢ can dat dugc
Chuan dau ra kien thure Khong Kh}ong Ixt Cin R}at £ .2 Ap Phén Téng DPanh
~ can can can Biét | Hiéu .

| niée | thice | M| nide dung | ftich | hop

C6 hiéu biét va kha ning tng
dung céc kién thirc co ban vé toan
hoc khoa hoc tu nhién, khoa hoc
x4 hoi nham déap tng viée tiép thu
cac kién thirc chuyén mén va kha
nang hoc tap ¢ trinh d cao hon.
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C6 hiéu biét va kha ning tng
dung céc kién thirc nén tang k¥
thuat ¢t 16i vé linh vyuc co khi,
dién tir, tu dong hoa cong nghiép
nhu v& k¥ thuét, strc bén vat liéu,
vat li€u hoc, nguyén ly — chi tiét
may, ky thuat dién - dién tur, k¥
thuat sb, vi diéu khién, 1y thuyét
diéu khién, hé thong ty dong thuy
khi, cam bién va hé thong do, ky
thuat diéu khién chap hanh, robot
cong nghiép.

C6 kién thirc chuyén sdu trong
linh vuce co khi, twr dong hoa cong
nghiép nhu thiét ké, ché tao, lap
rdp, van hanh, bdo tri cac trang
thiét bi co khi va hé théng san
xut ty dong; 1ap trinh dleu khién
cac day chuyén san xuat tu dong.

Co kha nang chi dao, quan ly va
diéu hanh san xuat vé co khi, dién
tu, tu dong hoa cong nghiép.

3. Theo Ong (Ba), thac s nganh Ky thuat Co Dién tir sau khi t6t nghiép can dat nhiing

chuan dau ra nao vé k¥ ning

Chuin dau ra ky ning

- N

Mikc d9 cin thiét

Cap d6 can dat dwoc

Khéng
rd

Khong
can
thiét

it
can
thiét

Cz‘"lp
thiét

Rét
can
thiét

Biét
thue
hién
Kkhi
duge
huéng
dan

Tuw thue
hién
duge
theo

huéng
din

Tw
thue
hién
duge

Thue
hién
thanh
thao,
chinh
xac

Hudng
din
nguoi
khac
thue
hién
duge

1 | Khd ndng lam viéc theo nhém

Giao tiép hiéu qua dudi dang
2 | van ban, cac hinh thtrc giao tiép
dién tir, d6 hoa

Kha nang thuyét trinh miéng,
thuyét trinh trudc ddm dong

Khé nang hinh thanh y tudng,
thiét ké san pham co di¢n tu
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Kha nang trién khai phan cimg,
5 phan mém va van hanh cac hé
thdng san xuat

Tinh ham hoc hoi, quan 1y thoi

6 gian t6t

7 Phén tich, 1ap luan k¥ thuat va
giai quyét van dé

g | Kha nang tién hanh kiém tra va
thuc nghiém céc van dé k¥ thuat

9 Dao dirc nghé nghiép, tac phong

lam viéc chuyén nghiép

4. Theo Ong (Ba), Thac si nganh Ky thuat Co Dién tur sau khi t6t nghiép can dat nhing
chuan dau ra nao vé niang luc ty chi va tu chiu trach nhiém

Mirc d§ can thiet Cap d¢ can dat dugc
S tI:l:f'z Ty thue Thue
T h Rn A ra k¥ nin . . £ A hién Tuw hién Huéng
Chuin diu ra y nang Khong Khong cg”atn Can I:;l: l;:le]:] duge thue thanh dan ngwoi
T o | cAnthiét | S2F | chiée | S3F theo | hién | thao, | khdc thyc
thiet thiet dugc , : ; i i
N huéng duge chinh hién dugc
hudng x .
x dan xdc
dan

T chitc duoc ké hoach
1 | thuc hi¢gn hoat dong
chuyén mon

Nang lyc 1anh dao va lam

2 viéc theo nhoém

3 Phan tich, 1ap luan ky
thuat va giai quyet van d¢é

4 Chuyeén nghiép trong giao
tiép dudi nhiéu hinh thirc
Tu,f duy toan i dién, hé

5 thong trong trién khai va
van hanh cac h¢ thong san
xuat
Hinh thanh ¥ tuong, thiét

6 1ap céc yéu cau, xac dinh

chirc ndng, 1ap mo hinh va
quan ly cac dy an san xuat
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Danh gia, tham dinh duoc
két qua cta hoat dong
chuyén mon

5.Y kién khéac:
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Phu luc 4: Phiéu khio sat xay dung chwong trinh

BO CONG THUONG PHIEU KHAO SAT XAY DUNG CHUONG TRINH
TRUONG PAI HOC CONG NGHIEP HA NOI

Nhim muc dich nang cao chit lugng ddo tao dap Gmg nhu cau xa hoi, Trudng Pai
hoc Cong nghi€ép Ha N1 rat mong nhan dugce y kién gop y cua Ong (Ba) vé chuong trinh
dao tao nganh K¥ thuat Co Dién tu, trinh do Thac si.

Chung t6i cam doan nhiing ¥ kién ciia Ong (Ba) trong phiéu nay s& duoc giit bi mat
va chi st dung cho muc dich nghién ctru xay dung chuong trinh dao tao ctia nha truong.

Xin chan thanh cam on sy quan tim, déng gop ¥ kién ciia Ong (Ba).

Phan 1. Thong tin chung vé domn vi/ ¢4 nhin cung cap thong tin

I.HO VA tEN: oo

2. Dién thoal: ......ooovviiiiiiiiiiiiiiiieeee, Email: .ooooooiiiiiii e
3. Nghé nghip:.....cvveevveeeeeeeeeeeeeen. 4. Chitc VU (NEU €O
S DO VIT et e et e e e e e eetraaaeans

6. Thanh phén, linh vuc hoat dong:

Quan 1y nha nudc: L] Truong, Vién: L]
Doanh nghiép: L] Khac: L]
Phén II. Thong tin vé chwong trinh dao tao nganh Ky thuit Co Pién tir, trinh d§ Thac

s

Kinh mong Ong (Ba) cho biét y kién vé ban du thao chuong trinh dao tao nganh Ky
thuat Co Dién ti, trinh d§ Thac si, cua treong Pai hoc Cong nghiép Ha Noi
I. V& muc tiéu ciia chwong trinh dio tao

Pé nghi Ong (Ba) cho biét y kién vé muc tiéu dao tao nganh K thuat Co Dién tir,
trinh d¢ Thac si so vdi yéu cau thuc t€ ciia hoat dong san xuat, kinh doanh.

Mirc d§ phu hop Gopy
Phit hop
cn s Khong | nhung SO
TT Muc tiéu dao tao 3 Rat phu
phu can b
hop chinh s
stra

1 Veé kién thire

11 C6 hiéu biét va kha ning ung dung

cac kién thirc co ban vé toan hoc
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khoa hoc tu nhién, khoa hoc xa hoi
nham dap tmg viée tiép thu cac kién
thirc chuyén mon va kha nang hoc
tap ¢ trinh do cao hon.

1.2

C6 hiéu biét va kha ning tng dung
cac kién thirc nén tang ky thuat cot
16i vé linh vuc co khi, dién tu, tu
dong hoa cong nghi¢p nhu vé k¥
thuat, strc bén vat lidu, vat liu hoc,
nguyén 1y — chi tiét may, k¥ thuat
dién - dién tur, k¥ thuat sb, vi diéu
khién, 1y thuyét diéu khién, hé thong
tu dong thuy khi, cam bién va hé
thdng do, k¥ thuat diéu khién chép
hanh, robot cong nghiép.

1.3

C6 kién thirc chuyén sau trong linh
vuc co khi, ty dong hoa cong nghiép
nhu thiét ké, ché tao, lép rap, van
hanh, bao tri cac trang thiét bj co khi
va hé théng san xuét tu dong; lap
trinh diéu khién cac day chuyén san
XUAt tu dong.

1.4

Cé6 kha nang chi dao, quan ly va
diéu hanh san xuat vé co khi, dién
tu, ty dong hoda cong nghiép.

Vé k¥ ning

Kha nang lam vi¢c theo nhom

2.2

Giao tiép hiéu qua duéi dang vin
ban, c4c hinh thuc giao tiép dién tr,
d6 hoa

2.3

Kha ning thuyét trinh miéng, thuyét
trinh trudc ddm dong

24

Kha nang hinh thanh y tuong, thiét
ké san pham co dién tir
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Kha nang trién khai phan cing,
2.5 | phan mém va van hanh céac h¢ thong

san xuat
26 Tinh ham hoc héi, quan 1y thoi gian
] 6t
57 Phan tich, 1ap luan k¥ thuat va giai
" | quyét van d¢
)3 Kha ning tién hanh kiém tra va thuc
™ | nghiém céc van dé k¥ thuat
’9 Pao duc nghé nghiép, tic phong
" | 1am viéc chuyén nghiép
3 Vé ning lwc tw chii va tw chiu
trach nhiém
31 Té chirc duoc ké hoach thuc hién
" | hoat dong chuyén mon
19 Nang lyc 1anh dao va lam viéc theo
" | nhom
13 Phan tich, 1ap luan k¥ thuat va giai
™ | quyét van dé
34 Chuyén nghiép trong giao tiép dudi

nhiéu hinh thirc

Tu duy toan dién, hé thdng trong
3.5 | trién khai va van hanh cac hé théng
san xuét

Hinh thanh ¥ tuéng, thiét 1ap cac
3.6 | yéu cau, x4c dinh chtrc nang, 1ap mo
hinh va quan 1y cac dy an san xuét

37 banh gia, tham dinh duoc két qua

cua hoat dong chuyén mon

II. V& ndi dung chwong trinh dao tao
1. Bé nghi Ong (Ba) cho biét y kién vé khdi luong kién thirc, ty 18 giita cac phan 1y thuyét,
thuc hanh, bat budc, tu chon trong cac khéi kién thirc cua chuong trinh dao tao
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Khoi lugng Nhin xét vé khoi lwgng .,
T A Gop y
(tin chi) cua cac khoi kién thire
ne Thi
TT NOi dung nghiém
» Ly /Titu | Qué | Hoi | Vira | Hoi | Qud
*" | thuybt | lan/ | it | it | phai | nhidu | nhidu
Chuyén
aé
1 | Kién thirc chung 3 3 0
Kién thic bit budc 3 3 0
Kién thirc tu chon 0 0 0
Khéi kién co sé va
2 A 32 | 25 7
chuyén nganh
Kién thttc bat budc 18 | 14 4
Kién thirc tw chon 14 11 3
3 | Luan vin tot nghiép | 10 | 0 10

2. Bé nghi Ong (Ba) cho biét ¥ kién vé muc tiéu, thoi lugng, ndi dung, phuong phap danh
gia, gido trinh, tai liéu tham khao ctia cac hoc phan trong chuong trinh dio tao

Noi dung

Nhin xét vé khoi lwong

ciia hoc phan

Panh gia ndi dung
va diéu kién thue
hién hoc phan

Gopy

Qua | Hoi
it it

Hoi
nhiéu

Vira
phai

, | Khong it
Qui . . .
nhidu phu phu | Phu hep
hop | hop

1 | Khoi kién thic gido
duc dai cwong

Triét hoc

Tiéng Anh

2 | Khéi kién thirc
chuyén nghiép

Kién thire bit buéc

Phuong phap nghién
ctru khoa hoc
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bong luc hoc hé nhiéu
vat

Mo hinh hoa va mo6
phong hé théng CDT

Cam bién va xu 1y tin
hiéu do

Ly thuyét diéu khién
hién dai

bong luc hoc tay may

Hé thong diéu khién
may CNC

Vi xtr Iy (Xir Iy tin
hi¢u)

Mobile robot

Kién thire tw chon

Thi giac may tinh

bién tr cong suat

K§ thuat thiét ké dong
thoi

Mobile robot

Thiét ké nguoc/Tao
mau nhanh

Hé thong nhiing

Vi co dién tu

K§ thuat chan doan

Xir 1y tin hiéu xung/sd

Dao dong ki thuat
(nang cao)

Phuong phap xay
dung bé mat cho
CAD/CAM

I11. V@ cac diéu kién dé t6 chitc thiee hién chwong trinh dao tao

Mire d§ dap wng yéu clu to chire .
th pc h'égnyCTDT Gopy
A u’ l
STT Noi dung : :
Kholng dap It’dap Pip img })apiu'ng
ung ung tot
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Doi ngii giang vién tham
1 | gia giang day chuong

trinh

, | Trang thiét bi phong thi
nghi¢m

3 Trang thiét bi phong hoc
thuc hanh

4 Gido trinh, tai li€u tham

khao

Noi dung, thoi lugng thuc
5 | tap tai cac t6 chirc, doanh

nghiép.
IV. Y kién khac:
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Phu luc 5: Chuong trinh dao tao Thac si chuyén nganh co di€én tir tham khao
Chuong trinh dao tao Thac si chuyén nganh co dién tir Pai hoc Bach khoa Ha N§i
1. Khai quat chuwong trinh

Chuong trinh dao tao theo hinh thirc dao tao chinh quy tap trung, thoi gian quy dinh 1a 1,5
nam, hoan thanh chuong trinh trong 3 hoc ky. Thyc hién theo quy ché dao tao tin chi, dé
hoan thanh chuong trinh hoc vién c¢6 thé kéo dai téi da 3 nam.

2. Chuong trinh dao tao

Bang 1.1 Chuong trinh dao tao Thac si Ky thudt co dién tu

. . THOI LUQNG
STT TEN HQC PHAN ] ]
(TIN CHI)

A Kién thirc chung 4

1 1.Triét hoc 4
2.Tiéng Anh *

B Kién thirc co sé va chuyén nganh 26
Kién thirc co s6 bit budc

1 Ky thuét vi xtr Iy/vi didu khién 2

2 Trang bi dién cho may 2

3 CAD/CAM/CNC 2 2

4 Thiét ké hé théng diéu khién 2

5 Tinh toan thiét ké robot 2

6 Thiét ké hé théng vi co dién tir 2
Kién thirc co sé tw chon (Chon 6/10)

| K¥ thuat truyén thong va mang Gng dung trong co 5
dién tir

2 Xt 1y tin hiéu sé va anh 2

3 Ly thuyét tao hinh bé mat 2

4 Ung dung CAD/CAM/CAE va CNC trong gia cong 2
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Thiét ké hé théng diéu khién véi PLC

Cam bien va ing dung

Thiét ké mach dién tir bang may tinh

R0 | N WD

Dbiéu khién va nhan dang cac h¢ co hoc

Thiét ké cong nghé co khi linh hoat 6 tro giup may
tinh

Tu dong hoa thiét ké

Kién thirc chuyén nganh bit bujc

Phén tich va diéu khién hé phi tuyén

Phan tich va thiét ké hé thdng nhing

MO hinh hoa robot va hé co dién tur

Heé thdng co dién tir trong may cong cu

Ty dong hoa san xuat

Pong luc hoc hé nhiéu vat

Kién thirc chuyén nganh tw chon

(Chon 6/16)

Mo phéng s6 cac hé dong luc

Thiét ké va diéu khién robot

Thiét ké may cong cu CNC

biéu khién PLC

bong luc hoc va chét luong qua trinh cit

Céc phuong phap xac dinh do chinh xéc gia cong

Truyén dong cong suit

Hé thng do luong tu dong trong ché tao co khi
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9 Nghién ciru va tng dung bo diéu khién CNC 2
10 K7 thuat do va phan tich dao dong 2
11 Thiét ké mach dién tir bang may tinh 2
12 May tinh cong nghiép va giao tiép trong co dién tir 2
13 Co hoc nano 2
14 Do tin cdy va tudi tho cua thiét bi co khi 2
15 Phuong phap xdy dung bé mit cho CAD/CAM 2
16 | Thiét ké va diéu khién robot 2
C Luén vin tot nghiép 10
Bang 1.2 Danh muc hoc phdn bé sung kién thirc
. . THOI LUQNG
STT TEN HQC PHAN ] .
(TIN CHI)
1 KJ¥ thuat robot 2
2 Ly thuyét diéu khién ty dong 2
3 Ky¥ thuéat 1ap trinh trong co dién t 2
4 Truyén dong dién 2
5 Co s6 may CNC 2
6 D6 an Thiét ké hé théng Co dién tir 2
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Chuong trinh dao tao Thac si chuyén nganh co dién tir Pai hoc Bach khoa HCM
1. Khai quat chwong trinh
- 1,5 nam danh cho hoc vién da t6t nghiép dai hoc tir 4,5 nam tr¢ 1€n (45 tin chi);
- 2 nam danh cho hoc vién di t6t nghiép dai hoc dudi 4,5 nam trd 1én (59 tin chi).
2. Chuong trinh dao tao

Bang 1.1 Chuong trinh dao tao Thac si Co dién twr (1,5 nam)

X . THOI LUQNG
STT TEN HOC PHAN i §
(TIN CHI)

A Kién thirc chung 4

1 Triét hoc 4

2 Tiéng Anh *

B Khoi kién thirc bit budc 12

1 M0 hinh héa va mé phong hé dong luc 3

2 Cam bién va ung dung 3

3 Hé thong diéu khién hién dai 3

4 Hé thong diéu khién phi tuyén 3
C Khéi khoi kién thirc tu chon 12

1 bong lyc hoc va diéu khién robot 3

2 Diéu khién qu4 trinh 3

3 Hé¢ thong san xuét tién tién 2

4 Hé théng diéu khién thong minh 3

5 Thi giac may tinh (Machine Vision) 2

6 Diéu khién mit truot (Sliding Mode Control) 2

Heé thong tuyén tinh va diéu khién (Linear System and
7 Control) :
Thiét ké va phan tich co ciu nang cao (Advanced
s Design and Analysis of Mechanisms) 2

194



9 Dién tir cong suat 2
D Khdi kién thirc luin vin 17
1 Phuong phap nghién ctru khoa hoc 2
2 Luan van thac si 15

Bdng 1.2 Danh muc hoc phan bé sung kién thirc

STT TEN HQC PHAN THOi[ LU('):NG
(TIN CHI)

Danh cho sinh vién cac nganh Co khi

1 Ly thuyét diéu khién 2

2 Vi diéu khién 2

3 Co s& mach dién tur 2
Danh cho sinh vién cac nganh dién

1 Nguyén ly may 2

2 Chi tiét may 2

3 KY¥ thuat thuy lyc va khi nén 2
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Chuong trinh dao tao Thac si chuyén nganh co dién tir Pai hoc Bach khoa Pa Ning
1. Khai quat chwong trinh
- Thot gian dao tao: Tur 1,5 dén 2 nam.

- Hinh thtrc dao tao: D6i véi thac si nghién ctru, dao tao theo hinh thure tap trung toan thoi
gian; ddi véi thac si ung dung, dao tao theo hinh thirc tap trung khong lién tuc.

2. Chuong trinh dao tao

Bang 1.1 Chuong trinh dao tao Thac si Ky thudt co dién tu

A . THOI LUQNG
STT TEN HOC PHAN i .
(TIN CHI)

A Kién thirc chung (cho hai dinh huéng) 4
Kién thirc chung

1 Triét hoc 3

2 Phuong phap nghién ctru khoa hoc 1
Kién thirc co s6 va chuyén nganh (bdt bugc) 10

1| Cac phuong phap diéu khién tu dong hién dai 2

2 He¢ thong san xuét linh hoat va tich hop 2

3 K§ thuat Robot ning cao 2

4 | M6 hinh héa va méd phong hé co dién tir 2

S Diéu khién tu dong thuy luc 2

B Hoc phin danh cho dinh hwéng nghién ciru 14
Hoc phan bit bugc 8

1 | Thiét ké dong thoi 2

2 Phan tich toan va ki thuat lap trinh 2

3 Cong ngh¢ CAD/CAM/CNC nang cao 2

4 | Phan tich va thiét ké hé thong nhing 2
Hoc phin tw chon 16/22
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1 Quy hoach va xur ly s6 liéu thuc nghiém 2
2 | Congnghé xir Iy anh sb 2
3 | Hé théng vi co dién tur 2
4 | Vatlidu tién tién va ki thuat nano 2
5 Heé thong thoi gian thuc 2
6 Phén tich va diéu khién phi tuyén 2
7 Téi wu hoa qua trinh gia cong co 2
8 | Xtrly sb tin hiéu 2
9 KV thuat giao di¢n véi may tinh 2
10 | Cong ngh¢ phan mém 2
11 | K¥ thuat diéu khién tir xa 2
12 K§ thuat chan doan hu hong bang dao dong 2
13 Piéu khién mo va mang neural 2

Ludn vin 12
C Hoc phén cho dinh hwéng ng dung

Hoc phan bit bugc 6
1 | Thiét ké dong thoi 2
2 Phan tich thuat todn va ki thuéat 1ap trinh 2
3 Phan tich va thiét ké hé thong nhiing 2

Hoc phén tw chon 15/24
1 Quy hoach va xir 1y s6 liéu thuc nghiém 2
2 | Cong nghé xir Iy anh s 2
3 | Hé thdng vi co dién tir 2
4 Vat liéu tién tién va ki thuét nano 2
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5 Heé thong thoi gian thuc 2
6 | Phan tich va diéu khién hé phi tuyén 2
7 Téi wu hoa qua trinh gia cong co 2
8 | Xirly sd tin hiéu 2
9 K¥ thuat giao di€n v&i may tinh 2
10 Cong nghé phan mém 2
11 | K¥ thuat diéu khién tir xa 2
12 | K¥ thuat chin doan hu hong bang giao dong 2
13 Cong ngh¢ CAD/CAM/CNC nang cao 2
14 Tri tué nhan tao 2
D Luén vin t6t nghiép 10
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Chuong trinh dao tao Thac si chuyén nganh co dién tir Pai hoc Khoa hgc irng dung

Wien, Ao
. . . THOI LUQNG
HQC KY TEN HQC PHAN i i
(TIN CHI)
Engineering mathematics 6
Modern Programming Concepts 6
Electronic 3
Industrial Robotics 3
1 Mechatronics 1 6
Advanced Sensor Systems 2
Intelligent Manufacturing Systems 2
Leading of project teams 2
International project management 3
Planning and controlling 3
Computer Aided Engineering 3
Generative Fertigungsverfahren 3
2 Advanced Automation 3
Mobile and Service Robotics 1 3
Air — and Hydromechantronics 3
Optomechatronics 3
Mechatronics 2 6
Processmanagement 3
Production planning 3
Industrial Handling 3
3 Mobile and Service Robotics 2 4
Agile development methods in the innovation cycle 3
Technical English 3
Project 6
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Business Management 3
Taxation Law 2
Master’s Thesis 27
Seminar for Master’s Thesis 3
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Chuong trinh dao tao Thac si chuyén nganh co dién tir Pai hoc Cong nghé

Hamburg, Diurc
. R THOI LUQONG
STT TEN HQC PHAN ] .
(TIN CHI)
Core qualification
1 Buisiness & Management 6
2 Nontechnical Elective Complementary Courses for Master 6
3 Robotics 6
4 Finite Elements Methods 6
5 Control Systems Theory and Design 6
6 Vibration Theory 6
7 Design and Implementation of Software Systems 6
8 Mechatronic Systems 6
9 Research Project Mechatronics 12
Specialization Intelligent Systems and Robotics
1 Robotics and Navigation in Medicine 6
2 Approximation and Stablity 6
3 Nonlinear Dynamics 6
4 Numerical Treatment of Ordinary Differential Equations 6
5 Optimal and Robust Control 6
6 Embedded Systems 6
7 Automation and Simulation 6
8 Systems Engineering 6
9 Technical Complementary Course for IMPMEC 6
10 Selected Topics of Mechatronics (Alternative A: 12 LP) 12
11 Selected Topics of Mechatronics (Alternative A: 6 LP) 6
12 Lab Cyber — Physical Systems 6
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13 Applied Humanoid Robotics 6
14 Control Lab C 3
15 Advanced Topics in Vibration 6
16 Humanoid Robotics 2
17 Linear and Nonlinear System Indentifikation 3
18 Control Lab A 4
19 Digital Image Analysis 6
20 Intelligent Systems in Medicine 6
21 3D Computer Vision 6
22 Industrial Process Automation 6
23 Digital Signal Processing and Digital Filters 6
24 Advanced Topics in Control 6
25 Applied Statistics 6
26 Modelling and Optimization in Dynamics 6
27 Control Lab B 2
28 Seminar Advanced Topics in Control 2
Specialization System Design

1 Nonlinear Dynamics 6
2 Embedded Systems 6
3 Technical Acoustics 1 6
4 Boundary Element Methods 6
5 Optimal and Robust Control 6
6 Mechanical Design Methodology 6
7 Automation and Simulation 6
8 Systems Engineering 6
9 Technical Complementary Course for IMPMEC 6
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10 Selected Topics of Mechatronics (Alternative A: 12 LP) 12
11 Selected Topics of Mechatronics (Alternative A: 6 LP) 6
12 Lab Cyber — Physical Systems 6
13 Control Lab C 3
14 Advanced Topics in Vibration 6
15 Humanoid Robotics 2
16 Linear and Nonlinear System Indentifikation 3
17 Control Lab A 4
18 Nonlinear Structural Analysis 6
19 Microsystem Engineering 6
20 Technical Acoustics 2 6
21 Advanced Topics in Control 6
22 Laboratory: Analog and Digital Circuit Design 6
23 CMOS Nanoelectronics with Practice 6
24 Methods of Integrated Product Development 6
25 Applied Statistics 6
26 Modelling and Optimization in Dynamics 6
27 Linear and Nonlinear Waves 6
28 Control Lab B 2
29 Seminar Advanced Topics in Control 2
Thesis
Master Thesis 30
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Chwong trinh dao tao Thac si chuyén nganh co dién tir

Pai hoc Mién nam Pan Mach

HOQC KY TEN HQC PHAN THO,I LU(’{NG
(TIN CHI)
Master of Science in Engineering — Mechatronics
Profile in Nanotechnology

Finite Element Analysis 5
Numeric Analysis 5

1 Control Systems 10
Introduction to Embedded Control Systems 10

or Introductory Courses MICRO 1 and SURF 10
Nanoproject 5
Interface Optics 5
Nanophysics 5

? Scientific Methods 5
Embedded Software Design 5
Mechatronics Design and Build 1 5
Nanoproject 5

Micro — and Nano fabrication 10

. Master Thesis/Electives 10
Mechatronics Design and Build 2 5

4 Master Thesis 30

Master of Science in Engineering — Mechatronics
Profile in Embedded Control Systems

Introduction to Embedded Control Systems 10

Finite Element Analysis 5

! Numeric Analysis 5
Control Systems 10

Project in Embedded Systems Design and Analysis 5

2 HW/SW Co-Design of Embedded Systems 5
Embedded Systems Verification and Validation 5
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Scientific Methods 5
Embedded Software Design 5
Mechatronics Design and Build 1 5
Project in Embedded Real Time Control Systems 5
Real Time Systems 5
Distributed Embedded Systems 5
Master/Electives, Elective Course: Time Control Systems 10
Mechatronics Design and Build 2 5
Master Thesis 30
Master of Science in Engineering — Mechatronics
Profile in Dynamic Mechatronic Systems
Introduction to Embedded Control Systems 10
Finite Element Analysis 5
Numeric Analysis 5
Control Systems 10
Verifying Mathematical Models 10
Mathematical Modeling 1 5
Scientific Methods 5
Embedded Software Design 5
Mechatronics Design and Build 1 5
Nonlinear Control 5
Mathematical Modeling 2 10
Master Thesis/Electives 10
Mechatronics Design and Build 2 5
Master Thesis 30
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Phu luc A:

Phu luc B:

Phu luc C:

Phu luc D:
Phu luc E:

PHU LUC

Céac quyét dinh vé viéc cho phép dao tao trinh do dai hoc, trinh do ThS cua
nganh hodc chuyén nganh tuong tng véi nganh hoic chuyén nganh dé nghi
cho phép dao tao.

Céc bién ban thong qua hd so cua Hoi dong Khoa hoc va Pao tao cua co so
dao tao, bién ban kiém tra cta so giao duc va dao tao, bién ban cua Hoi dong
tham dinh chwong trinh dao tao.

Quy dinh vé tuyén sinh, vé t6 chirc va quan 1y ddo tao trinh d6 trinh do ThS
cua co so dao tao.

Ly lich khoa hoc cua doi ngti GS, PGS, TS.

Céac minh ching vé viéc khao sat nhu ciu st dung nguén nhén luc, nhu cau
nguoi hoc, ké hoach hoi thao, bién ban hoi thao.

Ha Noi, ngay  thang  nam 2017

Hiéu truong
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