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DANH MUC CAC HINH ANH, PO THI
Hinh 1.1. So @5 nguyén ly ma bay hoi

 Hinh12 Soddthibtbibay hoichdnkhéng

Hinh 1.3. Hinh anh thiét b bay hoi thuc té.
Hinh 1.4. Phan bd d6 day, bé mit ciia ma héa hoc va ma dién héa [6]

Hinh 1.5. Quay x6c¢ vat ma, ngu(‘“m Internet

Hinh 1.6. Sting phun vit ma, nguén Internet

Hinh 1.7. Xi Iy b8 mit bang Plasma

—- —Hinh -8 Hinhrimtrthidt bi xirly-bé mit bing-plasma (ngudn Internet).— - — ——
So @ 2.1: Quy trinh ma kim loai 1én bé mit vat liéu Plexiglass theo phwong phéap
truyén théng (hang trén) va phurong phap méi (hang dudti)
So db 2.2: Quy trinh ma hoéa hoc 1én bé mat vt lidu cach dién theo phuong phap

truyén théng.
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DANH MUC CAC BANG SO LIEU

Bang 1.1 - Théng s6 cac loai ngudn sinh plasma

e ~fBéngfl—:Z—r-—Néngfluc;mg?_ion;héaféﬁam;m_,éf_sé,ng_aﬁi{&ivé,ﬁﬁgﬁfffi,@yj:f B

Béng 1.3 - Thanh ph?m va diéu kién véAn hanh mot s6 dung dich nhay héa va hoat
héa.
Béng 1.4 - Thanh phin va didu kién v4n hanh dung dich hoat hoa mét giai doan

 Bang2.1. Quy trinh ma pht tién tién trén vAt liéu Plexiglass

Bang P1: Cac héa chét st dung cho qua frinh ma composite A1203-Ni

. = ~Bang P2 Thanhphém dung dich Niken truéc khi ma Composite- - ——— ———— -

Béang P3: Thanh phin dung djch Niken sau khi ma Composite
Béng P4: Chiéu day 16p ma phy thudc vao thoi gian ma
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TRUONG PAIHOQC -

KY THUAT CONG NGHIEP
-~ Ponvi:Khoa Cong ngh¢ CPva DT

THONG TIN KET QUA NGHIEN CUU
1. Thong tin chung:
_Tén db tai: “Xay dyng video bai gidng cho hoc phin Dai cwong ve CNCTM

may phuc vu viéc hoc tip online ciia sinh vién trudng DPHKTCN”./,
S M T2022=VDI8 — ———— - e e e
- Chii nhiém d2 tai: LY VIET ANH

- Co quan cha tri: Trudng Dai hoc K§ thuét cong nghigp
- Thoi gian thyc hién: 04/2022 — 10/2023
2. Muc tiéu:
X4y dyng muc tiéu cla video bai gidng dap tmg muyc tiéu cta hoe phén;
Thiét ké va phan chia cac ndi dung video dép (g ndi dung cua hoc phé‘m;

Luya chon phuong phap, phwong tién day hoc va hinh thire 18 chire day hoc

dap tng yéu cAu ciia hoc phan theo d& cuong chi tiét.
3, Két qua nghién ciru:

Xay dyng video bai giang cho hoc phﬁn Dai cuong vé CNCTM phuyc vu viéc hoc
tap online cua sinh vién nganh Cong nghé ché tao mdy néi riéng va truong DH

KTCN — DH Thdi Nguyén ndi riéng.

~—— 4, Sanphdm: —
4.1. San phim khoa hoc:
4.2. San phﬁm irng dung:

_ Tép video bai giang cho hoc phan Dai cuong vé CNCTM phuc vy viéc hoc thp-—
online ciia sinh vién nganh Céng nghé ché tao mdy véi thdi lugng 15 phit ghi hinh/

tiét giang, cac video c6 ndi dung bam sat & cuwong moén hoc hién hanh.

ST TS Higuquas—

5.1. D51 voi linh vuc gido duc va dao tgo:
7




Nang cao chét lwong va hiéu qua qua trinh hoc tép online hoc phﬁn Dai

— Biocio ré@rré:wé—zatﬂ&efv—cdp—Tmamg,-—Mﬁ-sé:_pzozz—-ums_..

cuong vé k thudt phyc v viée hoc tap online ciia sinh vién nganh Céng nghé ché

————tao may, Khoa CNCD va DT, trudng dai hoc K§ thuat Cong nghiép.
5.2. D6i voi th chire chia tri va cac co s& ng dung két qua nghién ciru:
Nang cao trinh d¢ giang vién, phat tridn lién két hop tac quéc té giita Nha

trudmg v6i cac doanh nghiép va cac truong Pai hoc trén thé gi6i. V& mit tb chir,

—trengB@téLn%ﬂNlinhéLphﬁng béinhiéu Bd phin khic nhau nhu:

Phong KHCN & HTQT, Phong Quan tri phuc vy, c4c Khoa trong nha trudng nhu:
- -~ ~Khoa Quéc té; Khoa Co khi; Khoa €N €o di¢gnva Pign tr-- -~ o -
6. Khi nang ap dung va phuong thirc chuyén giao két qua nghién ciru:
Pham vi, kha ning va dia chi ing dung: Tap video bai giang Pai cuong vé kj
thudt phuc vu viéc hoc tép online cta sinh vién nganh Céng nghé ché tao mdy,

Khoa CNCD va DT, trudng dai hoc K¥ thuat Cong nghiép.

Ngéy {4 thing /(Jndm 2023
Chii nhiém dé tai

Co quan chii tri

KT.HIEU TRUOGNG
H() HIEU TRUONG ,

Ly Viét Anh




INFORMATION ON RESEARCH RESULTS
1. General information:

Project title: Research and decode technology to evaluate the quality of
— plating on non-conductive substrates with high inertness (ceramic, porcelain, |

glass...)./.
—- =7 ——Developvideo Jectures for—the—General - information—about- course—on. - —

Manufacturing Engineering to serve the online learning of students Thai
Nguyen University of Technology (TNUT)"./.

Code number: T2022 - VD78

Coordinator: LY VIET ANH

Implementing institution: Thai Nguyen University of Technology

Duration: from 04/2022 to 10/2023
2. Objective(s):

Build the objectives of the lecture video to meet the objéctivéé of the modulé;

Design and distribute video content to meet the content of the course;
Choose teaching methods, media and teaching organization to meet the
requirements of the course according to the detailed outline.

3. Research results:

""""""" Develop video ‘ecturesfor-the-General-course-on-CNCTM-to-serve-the-online———
learning of students majoring in Machine Manufacturing Technology in particular
and Thai Nguyen University of Technology - Thai Nguyen University
" 4.Products: S

4.1. Scientific products:
4.2. Application products:

'——' o '"—.—eoﬂecti()I‘IOf vldgf)—le_ct}lres for—-the -Genera.l- course. on CNCTM to.serve the e

online learning of students majoring in Machine IvIanufatturin'g—Techno-logy—w—xt—h—a'
9
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duration of 15 minutes of recording per lecture period, the videos have content that

closely follows the current course outline. onion.

5. Effects: e
5.1. For education and training:
Improve the quality and efficiency of the online learning process of the

General Engineering module to serve the online learning of students majoring in

~ Machine Manufacturing Technology, Faculty of Mechanical Engineering an

Training, University of Industrial Engineering.

. —— — - -52 Forthehost organization-and-the application basis of research results: |

Improve lecturer qualifications, develop international cooperation links
between the University and businesses and universities around the world. In terms
of organization, in this project, TNUT must coordinate synchronously with many
different departments such as: Department of Science, Technology and
International Cooperation, Department of Service Administration, and Faculties in
the school such as: International Faculty, Mechanical Engineering Faculty, and

_Technology Faculty. El_ectromechanics and Electronics.

6. Transfer alternatives of reserach resﬂlté ailida“;_)pl_icébility:

Scope, capabilities and application address: Collection of video lectures on
General engineering to serve the online learning of students majoring in Machine
Manufacturing Technology, Faculty of Mechanical Engineering and Training,

University of Industrial Engineering.

10
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A-MGOPAU
1. Li DO LUA CHON PE TAI

K tir thang 3 nam 2020 cho dén nay, dich bénh viém dudng ho hap cap

(COVID-19) d4 tac ddng rit manh m& dén tat ca céc linh vyc trong doi song x4 hoi.

Dén nay, do didn bién phirc tap cia dich bénh, Chinh pht Viét Nam d& nhidu lan

thyc hién cac dot gidn cach x& hdi trén pham vi toan tinh, thanh phé ho#c thim chi
%mémquym&toémquﬁ&ltonghﬁm,giéo duc dugc xem 13 mot frong nhing i

[inh vure chiu nhidu anh huéng béi nhidu trudng hoc buge phai dong cira dé nhim
S an ché t6i da sy Yy tan-cia-dich-bénh. Do-d6, hoe tryc tuyén hau hét da duge dp
dung khong chi tai cdc truong Dai hoc ma con ap dung cho céc céc béc Tiéu hoc,
trung hoc Co s va Trung hoc Phd thong. Tuy nhién viéc hoc truc tuyén ciing mang
lai khong it khé khin trong viée dao t'cjb, ching han nhu nhing yéu t6 tim Iy nhu
“Khoé tap trung”, “Thiéu dong luc” cling 1a mot trong nhiing rao can ma sinh vién
gip phai khi hoc tép truc tuyén [1]. Bén canh 46, két qua nghién ciru cho thiy qué
trinh tuong tac gifta ngudi day va ngudi hoc cling phén nao cho thiy su anh hudng

__dé_n_ k_ét qué hoc tép cua sinh vién. Cu thé, c¢6 t6i 88,5% sinh vién cho ring ding

mét phin va hodn toan ding véi vigc sinh vién va gidng vién kho tuong téc, trao.
81 va 73,3% sinh vién cho ring thiy ¢ gido day khéng thu hit, sinh dong nhu day
trye tiép trén 16p truyén théng [2]. Mét nghién clru vé céc yéu t6 rao can trong viéc
hoc true tuyén cua sinh vién Pai hoc Hué d3 chi ra mdt sb kho khin vé khéng gian

hoc tép cling nhu cac yéu td tim 1y anh hudng dén hidu qua hoc tap cta sinh vién.

~Cu thé, ¢o d’én*bﬂ%—'sinthién—cho=r&ng:kh6ng:eézkhéng:gianzpién%tmdé:hec:ta

truc tuyén va thudng bi anh huéng béi tiéng on 79,1%; 71% sinh vién nhin manh

thudng bj ngudi nha lam phién va cim thiy gd b6, khong dugc di lai chiém ti 18

BI%I N
Trong qua trinh khao séat thyc té, c6 thé thdy, mic du di co sy chuén bi va thich
nghi kip thoi, song hoat ddng dao tao truc tuyén van d3t ra mot s6 kho khian dbi voi

-1

gia 16p hoc truc fuyén mot cach hiéu qua, sin sinh vién cin-c6-mdt mie-do-thinh-thae
11




—Biig oo Tong kérad il KH&CN-cip Trudng; Ma-s6: T2022—=VD78—

cong nghé nhit dinh va phwong phap hoc tdp phu hop dé tham gia vao c4c 16p hoc
va twong tac trén khong gian mang [4]. Trong cac 16p hoc truyén thdng, qua trinh

truyén dat va tiép nhén thong tin dugc dién ra tryc tiép va nhanh chéng, sinh vién-

¢6 thé truc tiép phan hdi va néu y kién. Sir twong tic tryc tiép ndy gitip qua trinh
hoc tap dé dang hon, phong phu va dé tiép thu hon. Tuy nhién, khi chuyén d6i hoan !
toan sang hinh thirc hoc tryc tuyén da khién cho ngudi hoc gip nhiéu khé khin do
" thibu mét sb ky ning cin thiét trong hoc tdp va két qua khéo sét cho thiy 15 diew
ndy. Cy thé, 25% sinh vién cho ring ban thin thiéu ky ning tuong téc véi gidng

-~ ~viénva k§ming su-dung -phuo’ng-t—iérr,—%hiét—%i c6ng nghé théng- tin-con-han ché . |
chiém 24%. Pang chi ¥, tj 18 sinh vién c6 tdm Iy chén nén, kbong himg tha véi
viée hoe trye tuyén chiém dén 43% [5, 6]. Do d6, viée sinh vién cam thiy chén nan,
khong hl’ﬁlg thii 14 mét trong nhitng nhuge didm 16n nhét cia ngudi hoc tryc tuyén.
Viéc thidu cic mdi quan hé tryc tiép ngin can sy twong tac trong qué trinh hoc va
¢6 thé khién sinh vién cam thiy thiéu dong luc hoc tép. Diéu nay s& anh hudng rat

16n dén chit luong hoc tip cia sinh vién, bdi vi tdm ly dugc xem la yeu td cot 161

_va déng vai tr(‘)_rét quan trong quyét dinh dén hidu qua hoc tap. Do do, yéu t§ tm

ly clia nguoi hoc cAn dugc xem xét va chll y hon trong thoi gian toi.

Véi nhitng myc dich nghién ctu nhu trén, tac gid dd lya chon tén bé tai
NCKH cp truong 1a: “Xdy dyng video bai gidng cho hoc phin Pai cwong vé
CNCTM miy phue vu viée hoc tip online ciia sinh vién trwong PHKTCN”./.
2. MUC PICH NGHIEN CUU

T Xéydyngmuc tiéﬁfcﬁzfvidebfbitkgi'éng:dép:&ng:mueftiéu:eﬁa:hc;)e:ph%n;f —_—
Thiét ké va phén chia céc ndi dung video dap ng ndi dung ctia hoc phén;
Lya chon phuong phap, phuong ti¢n day hoc va hinh thire t6 chic day hoc
* dép (mg yéu cAu ciia hoc phin theo d& cvong chi tiét. -
3. POI TUQGNG NGHIEN CUU
Bai giang video cho hoc phin Dai cuong vé CNCTM phuc vy viéc hoc tap

e i‘_'""_9!!.1,in@f!?:%iﬁhf?i?ﬂ"ﬂgf‘mh' Céng nghé ché tao mdy noi riéng va truong PHKTCN. = __

— DH Thdi Nguyén not riéng.
12
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4. NHIEM VU VA GIGI HAN PHAM VINGHIEN CUU

4.1. Nhiém vu nghién ciru

T Nghien o thng quan vé xéy dyng bil gaingr online

- Nghién ctru anh hudng gidng day tryc tuyén t6i Sv
4.2. Giéi han pham vi nghién ciru

- Céc bai giang nguyén ly theo chuong trinh @2 cuong chi tiét mén hoc Pai

cuong v& CNCTM 2 tin chi cia Truong DHKY thuft Cong nghiép.

5. PHUONG PHAP NGHIEN CUU

Lo — " 73,1. Cac'phuong pi‘lép'lfghiéﬂ_ﬂ’l’ﬂ_ly'_l“ﬁn:" o e

Céc bai giang nguyén 1y theo chwong trinh d& cuong chi tiét mén hoc Pai
cuong v& CNCTM 2 tin chi ctia Trudmg PH Ky thujt Cong nghiép.
5.2, Cac phuong phap nghién ciru thye tién:
Giang vién gidng bai hoc phan theo d& cwong chi tiét mon hoc Dai cuong vé
CNCTM @2 tao ra céc video phuc vy cho qua trinh ddo tao cia Truong PH Ky
thust Cong nghigp.
____6.NHUNG DONG GOP CUA BE TAI

6.1. Dbi véi linh vue gido dyc va dao tao:

Ning cao chét luong giang day va hec tdp cac hoc phin trong linh vuc
CNCTM, Vit lidu k¥ thuat va K thuat co khi
6.2. Béi véi linh vye khoa hoc va cdong nghé c6 lién quan:

6.3. Dbi v6i phat trién kinh té-x4 hoi

B 6?4’.’D’("')'i'Vét"t’é’clﬁré*chﬁ’trifvéfcéc*cvféﬂﬁ'nfg:dung:két:qué:n hiép-elfyi——————
Mang lai lgi ich cho Nha truong thong qua viéc hoc cua sinh vién duge cai
thién.
7. CAUTRUC CUA PE TAI
D4 tai nghién ciru bao gom céc phén:
A. PHAN MO PAU
B, PHAN'NQIDUNG VAKET QUANGHIEN CUU-. oo e —
Gdm bén (04) chuong: —

13
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Chuong 1: TONG QUAN VE XAY DUNG BAI GIANG ONLINE
Chwong 2: NGHIEN CUU XAY DUNG BAI GIANG
- C.PHANKET LUANVAKHUYENNGH[ ) |
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B - PHAN NOI DUNG VA KET QUA NGHIEN CUU
Chu'(rng 1. TONG QUAN VE XAY DUNG BAI GIANG ONLINE

Pén nay, do din bién phic tap cta dich bénh, Chinh phi Viét Nam d4 nhidu 1an
thye hién céc dot gidin cach xa hoi trén pham vi todn tinh, thanh phd hosc tham chi
trén quy md toan qudc. Trong bbi canh do, gido duc dugc xem 1a mét trong nhitng

linh vuc chiu n‘niélrﬁrﬂrhm’)‘ngbc"v'rnhiénftrubng*hf_)&bu(?)efphéi—dénge&aﬂérmﬁmhanir |

ché t6i da sy 1ay lan cua dich bénh. Do do, hoc trec tuyén hiu hét da dugc 4p dung
_ khong chi tal céc trrdng Pai hoc ma con 4p dung cho cac cac béc T1eu hoc, trung hoc

Co s& va Trung hoc Phd thong. Tuy phién vige hoc trye tuyén cling mang lai khong it
khé khin trong viéc dao tao, ching han nhu nhing yéu td 14m ly nhu “Khé tdp
trung”, “Thiéu ddng lyc” cling 12 mdt trong nhing rdo cin ma sinh vién gip phai khi
hoc tap trye tuyén [1]. Bén canh d6, két qua nghién ctru cho thiy qué trinh twong thc
gitta ngudi day va ngudi hoc cling phin ndo cho thiy sy anh hudng dén két qua hoc
tap cia sinh vién. Cu thé, c6 t6i 88,5% sinh vién cho ring ding mot phin va hoan
toan dung v6i viée sinh vién va giang vién kho tuong tac, trao d6i va 73,3% sinh vién

cho rang thiy ¢6 gido day khong thu hut, smh dong nhu day tryc tlep trén lo‘p truyen

théng [2]. Mt nghién clu vé chc yéu to a0 can trong vige hoc tryc tuyen clia sinh
vién Dai hoc Hué da chi ra mét s6 kho6 khan v& khong gian hoc tdp ciing nhu céc yéu
t6 tAm 1y anh hudng dén higu qua hoc tip cta sinh vién. Cu thé, c6 dén 64% sinh vién
cho ring khong c6 khdng gian riéng tu dé hoc tap truc tuyén va thuong bi anh hudng
béi tiéng n 79,1%; 71% sinh vién nhén manh thudng bi ngurdi nha lam phién va cam
théy g0 b6, khong duge di lgi chiém ti 16 73,7% I3,

Trong qué trinh khao sét thyc &, c6 thé thiy, mac db da c6 sy chuén bi va thich
nghi kip thoi, song hoat dong dao tao tryc tuyén van dit ra mot s6 kho khin d6i véi
_sinh-vién do céc yéu t& chit quan va khach quan gy ra. Yéu t chii quan: DA tham gia
16p hoc trwe tuyén mdt céch higu qua, sinh vién cin ¢6 mdt mirc d6 thanh thao cong
nghé nhét dinh va phuong phép hoc tap phu hop dé tham gia vao cac 16p hoc va
twong tac trén khong gian mang [4]. Trong cac 16p hoc truyén théng, qué trinh truyén

dat va tiép nhn thong tin duoc dién ra tryc tiép va nhanh chong, sinh vién €6 thé tiyre ~

15




—Buo o Tong kbrad 1 KH&CN-cdp Frieong;-Ma sé + 12022~ VD78

tiép phan hdi va néu y kién. Sy tuvong tac truc tiép nay giGp qué trinh hoc tép dé dang
hon, phong phu va d& tiép thu hon. Tuy nhién, khi chuyén dbi hoan toan sang hinh

r-—ff——ffrfnvthucmuruc tuyen 43 khién cho ngudi hoc gip Bhidw ks khando thiu- mQt s&- k-

niing can thiét trong hoc tép va két qua khao sat cho thiy rd didu nay. Cu thé, 25%
sinh vién cho ring ban thin thiéu k¥ nang twong téc voi gidng vién va k§ nang s
dyng phuong tién, thiét bi cong nghé thong tin con han ché chiém 24%. Pang chi y,
1ty 1é sinh vién c6 tim ly chan. nan, khang himg thi véi vige hoe HM
43% [5, 6]. Do d6, vige sinh vién cam thdy chan nan, khong hing thu ]a mot trong —

nhitng nhugc dlem 16n nhit cia ngudi hoc tryc tuyén. Viéc thiu cac mdi quan hé

trye tiép ngin cén sy tuong tac trong qua- trinh hoc va ¢6 thé khién sinh vién cam thay
" thiu dong lwe hoc tip. Diéu nay s& anh hudng t4t 16n dén chit lugng hoc tap ctia sinh
vién, boi vl tdm 1y dugc xem la yéu té_ cbt 161 va dong vai trd rt quan trong quyét
dinh dén hiéu quéa hoc tap. Do do, yéu 16 tAm 1y ctia ngudi hoc cin duge xem xét va

chii ¥ hon trong thoi gian toi.

~ Véi bbi canh dai dich COVID-19 toan ciu, hoc tryc tuyén 1a mét trong nhitng mo
hinh hoc tap tién tién va phat trién & nhiéu quoc gia trén thé gioi, tuy nhién nhlmg

cong trinh nghlen ciru da dugce thu:c h1¢n de x'&c dmh céc yéu to bat lgi nhim khic
phuc nhitng rao can, huéng t6i viéc céi thién chét lugng hoc tép d6i v6i hinh thirc dao
t20 ndy. Theo Mungania, rao can hoc tryuc tuyén la nhiing tré ngai gap phai trong qua
trinh hoc tryc tuyen ¢ thé tac dong tiéu cyc dén trai nghiém hoc tdp cua ngudi hoc
[7]. Nhu vdy, viée xéc dinh nhiing khoé khiin va rio can cla sinh vién trong qud trinh

e ufw,l.gc'rtruc-,—,tuy:cnfla_vo_cung chn thiét. Trong thoi gian qua, dd c6 nhiéu cong trinh

nghién cira dua ra cac yéu t6 4nh hudng dén viéc hoc tryc tuyén clia ngum hoc.
Chéng han nhu nghién ciru ciia Renu Balakrishnan. va cong su dé chi ra 4 rao céan lién
- quan- dén tam 1y, kinh té, xd hdi, k¥ thuét [8]. Trong | khi d6, nghién ciu cua Wong 88
"dwa ra mot s& han ché cuia chuong trinh hoc d6 1a: “Han ché vé& cong nghg, céc han .
ghe lién quan dén ca nhan ngudi hoc va céc han ché khac. Dbi véi ca nhan ngudi hoc,

viéc str dung cdc cong ngh@ méi c6 thé 13 mot bt loi hodic rao can trong chuong trinh

—-oc enline [8]. Viéc thiéu thong tin, k§ ndng giao tiép va cong nghé co the la- rao cén

d8i v6i chuong trinh hece tryc tuyén vi nguoi hoc cd thé cam thay that vong tr moi
| - 16
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thrbrng hoc tdp ddc ddo nay”. Nhin chung, cic cdng trinh nghién ctu vé& nhing kho

'khiin va rao can chia viéc hoc trirc tuyén khé phd bién, nhung diit trong béi canh dich

'bq:nh COVID-19thi van chua ¢6 nhidu dé tai-duge trién Khai thire hi¢n. Trong khido,

dlch bénh COVID-19 dang & giai doan bung phat manh mé va co thé khé két thic
,-ﬁ tl;ong twong lai. Viée hoc truc tuyén cé thé s& phai tiép tuc duy tri nhim dam béo
phong chdng dich va duy tri viéc day hoc, do vy cAn thiét phai c6 thém céc nghién

 day hoc_'u*u,_ctuyen nham 1am 5 bic tranh nhitng thuin lgi

"“‘?; : ” Tir mdt s6 nghién ctu tong quan tinh hinh thuc té cia viée hoc tap tI‘l,IC tuyen trong o
glal doan dich bénh COVID-19 nay cho thy ring su tn tai sy khé khiin cia dao tao
__ttuc tuyén van con nhidu vin @& con cin cin nhic d€ néng cao chit lugng ddo tao.
"”;'.;l."rong qua trinh hoc true tuyén tai trwong Pai hoc K§ thuat cong nghiép cling tdn tai
. ﬁhﬁng rio can vé thiét bi cong nghé, giao tiép gitra giang vién va sinh vién con han
¢hé... Chinh vi vdy, gidng vién nhém Pai cuong v& CNCTM giang day mon Dai
éuong v& CNCTM thudc Bd mdn Co sé thiét ké may va Robot mong mudn x4y dung

Vldeo bai giang hoc phan bai cuong Ve CNCIM dc smh v1en co thé hoc tapf mot

cach chu dong hon. Piéu nay s& gitp sinh vién va giang vién c6 them thoi gian trao
dbi trong qué trinh hoc tip truc tuyén. Do d6, sinh vién s& d& dang tiép thu bai gidng

: horn.
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Két luin chwong
DiGh—bénh—viém—duémg—hﬁ_hfip_cép_ (.COV_I.D.-_1_9.)_tir_.dfiu_nﬁm_.ZOZO_dén_nay_df”i_tzic

~ d0ng rat manh mé dén tit ca cac linh vuc trong doi song xd hdi. Dén nay, do dién
bién phire tap cia dich bénh, Chinh phii Viét Nam di nhiéu 1an thye hién cac dot gidn
cach x3 hoi trén pham vi toan tinh, thanh phb hoic thdm chi trén quy md toan qube.

Trong bdi canh d6, gido duc duge xem 13 mot trong nhiing linh vire chiu nhiéu anh

hirong boi nhidu trudng hoe bude phai déng cira dé nhim han ché i da sy lay lan
cia dich bénh. Truéc nhitng thach thirc nay, Trudng Pai hoc Ky thuat Cong nghiép
ciing d tridmkhat hoo tryo-tuyén-dé-kip thoi-tng pho-v6i dién-bién phie-tap-etia-dich -
y bénh COVID-19. Tuy nhién, thyc té cho thdy, trong qu4 trinh trién khai hoat dong

nay, sinh vién vin con gip phai nhiéu khé khin va rdo can. Chinh vi vy, gidng vién
nhém Pai cwong v& CNCTM giang day mon Dai cuong vé CNCTM thudc Bo mén
Co so thiét ké may va Robot mong mudn xdy dyng Video bai gidng hoc phin Pai
cwong vé CNCTM d¢ sinh vién c6 thé hoc tap modt cach chu dong hon. Pidu nay s&
gitp sinh vién va gidng vién cd théni thoi gian trao ddi trong qu4 trinh hec tp truc

tuyén. Do d6, sinh vién s& d& dang tiép thu bai giang hon va c6 nhiéu thoi gian twong
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Tim hidu vé k¥ thuit

1.1 Gi6i thiéu chung

111 | Nhitng thanh tyu ky thuat thé ky 20

1.1.2 | Khai niém vé k¥ thuat

1.1.3 | C4c cong viée chinh ctia k¥ su
i.1.4 | Loi ich va co hoi nghé nghiép
1.2 Vai tro, chite niing cia k¥ thult
1.2.1 | K§ thuét voi vai tro khoa hoc ung dung

1.2.2 | K§ thuat voi vai tro sang tao va gial quyét vén d&

1.2.3 | K§ thuét véi chirc nang tbi wu hoa
1.2.4 | K§ thuft voi chirc néng ra quyét dinh
1.2.5 | K thuat voi chire nang gitip 43 cac ngudi kbac

126K thudt véi chite nang nghé nghiép

1.3 Nguyén tic Eaton vé hoc k¥ thuat
1.4 "Té'ngkét*chlro’ngr A —

Céu hoi On tap

5 AY [§ chuong Bl gioi thigu cho ban khii niém vé - thut. Hay clng thao fuan

v& cac chu @ lién quan ma ban cén biét vé k§ thugt. Hy

vong rang sau khi-ban-doe
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xong chuong nay, ban s& ¢o mét hidu bidt toan dién vé nganh ky thudt va L hy vong,

ban s€& tim thiy nganh k¥ thudt thich hop, 161 cudn ban nhit. Nhiing théng tin nay két

hop vai nhitng hidu bist clia ban thﬁn—sé"giﬁp--ich—eho--—ba-n-théi-nh._céng...ttong__cﬁng_____ _

viée, ciing nhu c6 thc dung hd tro trong viée giip ban hoc tap tbt dé c6 thé nhén tAm
bing k¥ su.
Trong chuong nay, ban s& timg bude tim hiéu vé khai niém “K§ thuét”; cach thirc dé

~ ban co the iy ﬁTﬂﬂchan‘rphamhu!ﬂgdwu -ban-chua bLetJLeJquhua@gM

trd va quan hé cua ky thuét vGi cac nganh khac.
_ 1.1. Tim hiéu vé ky thudt )
an @3 13 sinh vién k¥ thuét, ban ¢ thé tra 101 cac clu h61 sau day khﬁnéa—

Ban biét nhiing gi v céc nganh dao tao k¥ thuat?

Tai sao ban chon hoc ngénh k¥ thuat?

Ban cé cac co sO nao @& chi ra ring ban dd dugc trang bi cac k¥ ning dé sén sang
hoc k¥ thuat?

Hoc & dai hoc khac voi hoc & phé théng & nhiing diém nao?

Ban cén hoc hoi thém céc k¥ nang gi d& hoc tdt trong mdi trudng dao tao chuyén

nghiep? R
Ban hay ty minh vidt ra cac cau tra 101 cha ban.
Trudce hét, ching ta hily ciing tim cach tra 101 céc cAu hoi sau day:
Ky thuat la gi?
Cac k¥ su lam nhiing gi?
__Tai sao lai chon hoc nganh k¥ thuat?

Cau tra 1oi khong nhing rét thi vi, hiru ich, ma con co thé gitip ban cling ¢o thém
niém tin, stc manh dé tiép tuc phén dau trén con duong hoc tap dé nhan duge tAm

bang k¥ su——(—méfrét nhiéu ban khac dang mo ude).

1.1.1. Nhitng thanh twu k¥ thudt thé ky 20
Pé giap ban bt dau lam quen voi thudt ngl “K§ thuat” — mot tir ma ban da nghe

—nhiéu nhung-that khéd- dé dwa ra. mot “dinh nghla” ddy du va ngan gon chung ta hay

nhin lai nhirng thanh foru K§ thuat Vlﬁm’nhat ctiathéky ky-20-
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Mic du céc thanh tyu ky thuat da ¢ nhiu déng gbp cho chét lLrO’ng ciia cudc song

con ngudi hon 5000 nam qua [6], nhung thé ky 20 da ndi bat 1én voi sy phat trién,

- ~—fién b0 76 et qua nhing ~dong- gop-méi-eta k- thuat. Pé cong nhén nhing thanh tyu

nay, khi chiing ta budc vao thé ky 21, Vién han 1am k¥ thuat quéc té (the National
Academy of Engineering - NAE) da phat dong du an nhim chon loc “20 thanh tyu
k§ thuat 16n nhét cia thé ky 20 ™.

 Chititu d& chon loe ddu tién 6 14 sy anh hudng cta thanh tyu khoa hoc kY thuat dén

chét luong cude sbng & thé ky 20. William A. Wulf, cha tich cta Vién han lBm Ky —

__thuft quéc té dé tom tht vAn dé ndy mét cach nghn gon nhu sau:

“K¥ thuat 1a tht ca nhitng gi quanh ching ta, boi vay con nguorl thuong cong nhéan no
gibng nhu 13 nuée va khéng khi. Hay hoi ban than ban, ¢6 céi gi t6i cham vao ma
khong phai 13 k§ thuét? K thuft phat trién va dugc dua vao hang tiéu thy, xay dung

mang ludi dudng cao téc, tau hoa va tau dém khong khi, mang Internet, san xuft

hang loat thudc khang sinh, tao ra cac van tim nhan tao, tao ra tia laze, va tao ra cac
cong nghé xur ly anh cao cép, nhing thiét bi tién nghi nhu 13 10 vi séng va dia

compact (dfa CD ). Tém lai, cac k¥ su dd tao nén chit luong cho cude sdng ciia

chiing ta tuyét voi o0 MOE COTRET, T e T e e e
Dudi day la két qua cac thanh tyu dugc binh chon va xép hang theo mdt trat tw xac

dinh tir hang thdp dén cao, b&t dau 13 hang 20 va ién dén dinh diém 1a hang nhét.

(Ban c6 thé tham khdo md t& chi ti&t cho mdi thanh tuu vi dai nay tai dia chi
<www.greatachievements.org>).

__Hang 20 - Vit ligu chat lu’o’ng cao (High Performance Materials)

Tu vide xdy dung nhiing toa nha cao tang bing sat thép t6i nhitng tien bd gan day
nhét trong viée tim ra vt liéu nhya tong hop polymers, gbm, composite, thé ky 20 da
duge chimg kién mot cude cich mang vé vat liéu. Cac k¥ su dd tao nén va tang
cudng dic tinh cla vét liéu phu hop cho hang ngan cac ing dung khac n}iéu.

Hang 19: Cong ngh¢ hat nhan (Nuclear Technologies)

~ Vige sur dung nguye én tu da lam thay ddi tinh tu nhién cta chién tranh mai mai va lam

sftng sO ¢4  thé gidi vé suc manh kinh hoang ctia né. Cong nghé hat nhan ciing mang
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dén cho chung ta mot nguon nang luorng dién moi va mot kha nang mat trong nghién

ciu y hoc.

Hang 18: Tia laze vi soi quang hoc-(Laser and-Fiber Optics) —- - —. . —

B ﬁhwtﬁéwu@cggi,—ﬁ*}e#éfhiﬁhénh#ideof

Xung 4nh sang cia tia laze dugc sit dung trong dung cu cong nghiép, dung cu phiu
thuét, vé tinh nhan tao va nhiéu san pham khéc. Trong linh vue truyén thong, s¢i

quang bang kinh nguyén chét hién nay cung cép khé ning truyén thong tin cho hang

Hang 17: Déu mé va gas cong nghiép (Petroleum and Gas Technologies)

DAu mo 13 mot thanh phén quan rong 1 cua cudc song cha thé ky 20, cung cAp nhién

lidu cho xe 65, sinh hoat gia dinh va san xudt cong nghlep Qan ph i hea dums

ciing dugc st dung trong cac san pham tir thubc aspirin dén chibe khoa kéo. Céc tién
bd k¥ thudt trong tim kiém va khai théc, ché bién diu mo dd c6 mot anh hudng rat
16n dén kinh té thé gidi, con ngudi va thdm chi, cac hoat dong chinh tri nita.

Hang 16: Cong nghé y hoc (Health Technologies)

Su phat trién vuot bac cua k¥ thudt y hoc trong thé ky 20 @3 lam kinh ngac ca thé
giéi. Nhitng co quan nhan tgo, khap thay thé, cong nghé xt 1y anh va vat liéu y sinh

da cai thién chat lugng cudc song cho hang tricu ngwot.~ — — —

Hang 15: Cac thiét bi dién gia dung (Household Appliances)

Céc phat minh k¥ thut da cho ra doi hang loat dung cu da dang nhu mday hut chan
khong, may ria chén bat va may sdy. Ching va nhitng san pham khac dd mang lai
cho chiing ta nhidu thoi gian ranh roi hon, gitp con ngudi co thé 1am viéc bén ngoai

_nhiéu hon, va do d6, dong gop rﬁt nhidu cho nén kinh té thé gi6i.

Hgng 14: Cong nghé dnh (Imaging Technologies)

Tir viéc nhin dugc cAu triic bén trong nhimg nguyén tir rht nhod bé cho dén quan sét

_dai thién ha xa x6i, cong nghé anh di md rong tdm mét cho con nguoi. Sy nghién

ctiru bén trong co thé con ngudi, nhimg ban vé& dudi day dai duong, duong di chuyén

cua cac dang thoi tidt, tAt ca déu la két qua cla nhiing tién bd cta k¥ thudt trong cong
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Internet di thay ddi moi hoét dong kinh doanh, gido dyc va ‘truyén thong clia con

ngudi. Théng qua kha nang truy cép tin tuec, kinh doanh, luu trit thong tin trén toan

cau, Internet dd mang moi nguoi trén thé-gidi-dén-véi-nhau mdt-cach _thudn fién,,

Wﬁmhmcwa&kheng@an e&L&l&makamgM@gL

d6ng thoi lam cho cude sbéng tré nén tign nghi va hiéu qua hon.

Hang 12: Tham hiém vii tru

Tir viée thir nghiém tén lira tir rat s6m t61 nhitng vé tinh nhén tao to1 tan, viéc con

. -md rdng tam hidu biét va nang cao kha niing cua con nguorl Két qua 13 hang ngan

ngac nhét ctia thé ky 20. Sy phat tridn coa tau vil try d8 [am kinh ngac c@ thé gidi, da-

san pharn va dich vy hitu ich da ra doi tu chuong trinh tham hlem vil trﬁ,_éhang han
nhu céc thiét bi y té, cai thién chét luong dy bao thoi tiét va cac k¥ thuét truyén

théng khong day.

Hang 11: Dwong cao toc (Highways)
Puong cao tdc 12 mot trong nhitng nhitng mong udc, mét tai san gia tri nhét cia con
ngudi, cho phép con nguoi di lai thoai mai hon. Hang ngan k¥ su dd xay dung nhiing

con dudng, nhitng cdy cau, duong him ndi lién cac khu vyc trén thé gidi lai voi

brc; taofnénfsu—énfdinhcho, mdi truong.

nhau; cho phép san pham va dich vu ¢6 i dén dugc nhir
khuyén khich va tao diéu kién cho thuong mai phét trién.
Hang 10: May didu hoa khéng khi va mdy lgnh (Air Conditioning and
Refrigeration)

May didu hoa khong khi va may lanh da lam thay déi cude sdng con ngudi thé ky 20
_ tAt nhidu. Hang t4 nhitng phat minh ky thuat da bién kha nang van chuyén va bao

quan thirc &n twoi séng try nén co thé kha thi, gip cho cudc sdng va cdng vige > cia

con ngudi duge tién nghi thodi méi hon trong diéu kién mdi truong khi hiu néng

Hang 9: Dién thoai ( Telephone)
Dién thoai ra doi chinh la nén tang cho cudc sbng hién dal. Sy truyén thong, lién lac

ofn nhu ngay 14p tire gitra ban be ngucn than trong gla dinh, giita cac doanh nghiép,

—gifta-cac-qubc gia dd nang cao chit lugng cude song va thic déy su phét trién manh
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mé cla cong nghiép va kinh té. Véi nf nhu’ng phat t minh noi bat, cac k¥ su da mang dén

cho con ngudi tir nhimg soi day ddng dén cap s¢i quang, tir tdng dai chuyen mach toi

v& tinh nhan tao, tirnhitg duong day-chungnQi-bd- dén. mang Internet todn cau.

Hang 8: May tinh ( Computers)
May tinh lam bién dbi cong viéc kinh doanh, nhiéu nghé nghiép va cude sdng trén
oan thé gidi nho viéc ndng cao nang sudt san xuit va mé& canh cira rong 16n bao la

clﬁd*rcrtarrgirﬁhuc May%}n}klamnh&botsmvaua m@cw%

| ngdy, mang lai cach thirc mdi cho viée giai quyet nhu’ng bai toan phirc tap.

Viéc dua co khi vao nong nghlep nhu SU dung may keo may x0i, méy liénhgp vava
hang tram loai may nong nghiép khac ning cao hidu qua kinh t& va ning suat san
" xuht ndng nghiép. Vao giai dogn diu thé ky 20, binh quén bdn nguoi ndng din Hoa
Ky co thé nudi duge mudi ngudi. Vao giai doan cudi cia thé ky, cing voi sy giup do

clia cac phat minh k¥ thuat, mét ngudi néng dan da co thé cung cap thirc dn cho 100

nguoi.

Hang 6: Truyén thanh vi truyén hinh (Radio and T elevision)

" Truyén thanh, fruyén hinh Tanhifng sukién tam thay dbi-ed x& -hot-chathdlky 20,mé
ra canh cuta t6i nhitng cude sdng khéc, toi nhiing noi xa x6i trén toan thé giéi. Tir vo

tuyén dién bao khéng déy t6i hé thong vé tinh cao cép ngay nay, cac ky su da lam

nén cac thanh tuu céng nghé to 16n.

Hang 5: Dién ti (Electronics)

__Dién tr di cung cap nen  thng vO gla cho nhu’ng sy phat minh ra dau choi dia CD, cac

loai tivi, va cac may tinh va nhidu thiét bi khac. TU dén dién tir dng chan khéng cho
dén céc transistor ban din, mach tich hop (integrated circuits-1C), cac k¥ su dd tao ra
céc-dung cu-dién-tir ngay cang nho hon, manh hon va hiéu qué hon, tacinén tang de
sin xuAt ra cac san phim ngay cang dugc cai thién vé chit luong va tién nghi ho*n' |
cho cudc séng hién dai.

__Hang f:'_g@éqg_ _r_m’é'c sach (Safe and Abundant Water)
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Gid tr] ciia hé théng nuée sach phong phii rong 16n 1a & chd 4% Tam thay doi thue sy

cudc sbng va cham dit sy chét chéc trong sudt thé ky trude. O gial doan dau cua

nhirng ndm 1900, - bonh sot thuong han va-bénh-dich-ta-1ay-lan qua_hé_th_é_ng dan nudc

d3 1am chét hang chyc ngan ngudi cua nudc My mdi nim. Tuy nhién, vao nhimg
nim 1940, hé thong sir ly va phan phdi nudc da ditge phat minh va do d6 da loai trir
duge hiu hét cac ngudn lay lan dich bénh & My va & cac qudc gia phat trién khéc.

'~ Hgng 3:Mdybay

May bay hién dai chuyén chd con ngudi va cac san pham hang hoa di khap thé gioi -

... . -m0tcach d3 dang., phanh chong va thuén tién. Su glao hru glu’a moi ngudi, giita cac
ndn vin hoa va cac doanh nghiép dugc néng lén tm cao moi nhd ky thuat hang
khong ngdy cang phét trién.

Hang 2: Xe 618 (Automobile)

Xe 6t6 c6 thé duoc coi 1 biéu trung cho su tw do ¢4 nhan clia con ngudi. O t6 déng
vai tro cuc ky quan trong va chu yéu trong vén chuyén ngudi va hang hoa, tao ngudn
sttc manh cho sy phat trién va 6n dinh cua kinh t4. Tir chiéc xe Tin Lizzies ra doi

xua kia cho toi chiéc xe mui kin b(’)ng mugt ngay nay, chiéc xe 6t6 12 bidu trung cho

viéc thiét k&, ché tao va an toan trong van hanh.

Hang 1: Dién khi hoa (Electrification)

Pién khi hoa da cung cép ning lyc dap img cho moi nhu cau sinh hoat va san xuét
trong x& hdi hién dai. Dién khi héa thyc sy da thip sang ca thé gigi va tic dong v

. bién dén moi linh vyc ctia cude song hang ngay, tir vige san xuht va ché bién thirc an,

didu hoa va 1am 4m khong khi, gidi tri, giao thong, lién lac, cham soc stc khoe cho
dén cac méy vi tinh. Hang ngan k§ su lam viéc trong moi linh vye, tir tim kiém va
khai thac ngudn- ning luong, k§. thuat phat dién cho den xdy dyng cac hé théng
truyén tai dién ning, dd hién thyc hoa mo ude cia con nguol. Dén day, sau khi dd

cling nhin lai nhitng thanh tyu k¥ thuat ndi bt nhat cla thé ky 20, han ban
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23 | Twong lai ciia ky thudt

C huong ndy nhiim gi6i thiéu cac loai nghé ma cac nganh hoe k thudt o thé cung -

Tong két chwong

Ciu hoi 6n tap

chp. Cac khai ni¢m chung vé cac nghé ky thudt s& dugc trinh biy trong chuong nay




con cac dic trung riéng biét cua tung nganh k¥ thuft co thé tim hiéu & cac tai ligu

khac.

" 721.Cacnght nghl@['i"lii'éﬁ"Vé_k? thugt— — —- o e

2.1.1. Tinh sin c6 cia nghé nghiép
Céc sinh vién hoc cac nganh k¥ thuét s¢ lam gi sau khi ho tbt nghiép? Thét may mén

14 ho & ¢6 co hdi lam viée dang nganh nghé néu ho mudn. Trong mdt nghién clu

T ghnday o My, 109:20 0 sinh vién bt nghiép céc nganh ky thuft trong thot giantw =

nam 1999 dén nam 2000 da tra 1o ph1eu didu tra vé cdng viéc ho di 1am trong nam

2001. Két qua 13 93% sinh vién bt nghiép-da tim-duge viée lam, trong. 6.6 84% |

duge 1am viée trong céac nganh khoa hoc va k¥ thuét (Hinh 1). Phén 16n cac k§ su

(68%) tim dugc vige lam pht hgp voi nganh ma ho da hoc. Va nhu vy co thé noi

ring céc k¥ su dd dugc dao tao ra dé lam k¥ su thyc su.

2.1.2. Gidi thi€u cac nghé ky thudt
Cac k§ su lam viée & dau? CAc cong viéc ma cac ky su lam thuc su la rét phong phu!

Ho thiét ké tof wu nhitng vat dom g1arrrﬂ=rubeh1ecdeutfef

hién nhitng hé

théng phirc tap nhu tau vii tru Con thoi. C6 k¥ su 1am viéc voi céc hé théng nho nhu
céc con chip dién tir voi hang triéu bong ban d3n va cac dién trd trén mot cem?. CO k¥
su nghién ctru phat trién cac may nano — cac thiét bi co khi tuong lai ¢o ciu tao siéu
nhé - chi bing kich thudc cia hang ngan phén tir. Mot 6 khac lai lam viée véi cée

_hé thong cuc lUn nhu’ kmh vién vong c6 kich thuge 303 mét & Arecibo, Puecto Rico.

Cac k§ su lam cac viéc co “ich nhu ché tao cac thiét bi tro giup ngu&fi*khuiyét' tatva

céc phuong phap moi d& 1am sach bau khéng khi bi & nhidm. Trén thue té, cac k¥ su

~ con phai lam céc viée dang con gay tranh cdi nhu ché tgo vl kh1 hat nhan va vl khi
héa hoc. - o
Ban quan tdm nhu thé nao doi vdi cac nghé k¥ thuét, khi ma ¢ rht nhidu nghé nhu
 ddnéud trén? Hay thtr khao sat sy phan bd cac nghé k¥ thuat trong cac nganh kinh

té& khac nhau cia My Nam 2002, & USA cé khoang 1.769. 000 k¥ surlam viée, trong: -

d6 ¢6 khoang 611.000 k¥ su lap trinh may tinh. Khodng mot nira trong $0 do di lam
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viéc & cac nganh cong nghiép ché tao. Gan mot phan tu s0 & chd Tam viée dugce danh™

cho céc nganh cong nghiép dich vy. Sé cac ki sur lam viéc cho cac co quan dai dién

~ clia chinh phii ¢ cac cap (tién bang,—bang —va-chinh- quyen dla phuo’ng) cling khong

nhé. Nam 2000, s6 nay chlem 12% sb lugng cac ky su.

1.1.3. K¥ su trong cdng nghiép

Ky su trong cong nghiép thudng lam viée lién quan den che tao cac loal san pham,

Nim 2001 tai USA c6 khoang 1600 k¥ su ché tao d6 choi va céc san pham thé thao

~ “va 57.000" kmh—e—tero—cac—d‘n—tlet—varhnh kién-dién ti.-Tinh-todn thiftké chétao

chiém khoang mot nira cdc nghé ky thuét. Phén 16n céc nghé ndy thudc cac linh vire
thlet bi 6 t& va hang khong, thiét bi dién va dién tir va cac thiét bi cong nghiép (ké ca
thiét bi may tinh). Ngoai cac linh vyc ké trén, cac k§ su con lam viée trong cac

nganh nhu xdy dung va khai khoang.

2.1.4. K§ sw trong dich vu
T K§swrtrongcac dich v tam- vide vOi-vai-tEo- _tu vén. Ho c6 thé 1am maketing, ban _

hang ho#c 1am cbng tac nghién ctru. Cac cong viée trong dich vu chiém khoang 28%
nghé k§ thuat ma phén 16n ching thudc céc linh vic ky thut va kién trac, cac dich
vu kinh doanh (tinh toén, st 1y sb lidu hodc quan ly nhan sy), nghién ctru va dich vu
kiém tra.

Tren thue te phan l6n cac cong ty k§ thudt co quy md nhd. Béng ching 13 nam

2001, 59% cac cong ty ky thuat tai M§ ¢6 s6 nhén vién it hon 51 nguoi va 35% co 6

nhén vién tir 5 dén 50. Cac cong ty k¥ thuat mang tinh chét “gia dinh” cling kha pho

bién.

Cac k¥ su tu van c6 thé 1am kinh doanh cho chmh ho Nam 2000 & My ¢6 khoang

43.000 k¥ sur 1am viéc cho chinh minh véa phén 16n ho lam cdc cong viéc tu van.
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2.1.5. K§ sw trong ldinh dao

K§ su lanh dao co thé lam viéc cho cac co quan, vén phong trung uong hodc dia

““phuong. Trong quant d6iclingco-ky-su-lanh-dae- gem ca-k§-su-dan sy va k¥ su quan

d6i. K§ su lanh dao lam viéc & r4t nhiéu loai co quan tr cac Bo (nhu B Giao thong
Van tai, B§ Cong nghiép vv...), cac Tbng cuc, So dén cac Tong cuc cla quén ddi

VV...

yuc. Do d6; dao tao vé ki thudt-la- co-so-rat tbt- @& hoc tiép.cac nganh phi ky thuat.

2.1.6. Cac linh vire hoat dgng khac

Dich Vi cong cong va grao thong v?arrté'reh—iémkheéng—s%—nghé.k? thudt. Phan 16n_ __

céc nghé nay c6 lién quan dén dich vu dién hoic dién thoai. Cac nghé k¥ thuat con

lai cha yéu dich vy ban 1€ va x&y dung.

2.1.7. Pao tao k¥ thuat dé hoc tiép cic nganh
Pao tao k¥ thuét nhim cung cip nhitng kién thirc co ban vé cac k¥ ning va cach giai

quyét cac bai toan k¥ thuat. Nhitng kién thirc nay 13 rit quan trong trong nhiéu linh

Céic k§ su hoc cac nganh k¥ thuat rat thich hop véi viée hoc chuyén tiép 1én céc
nganh hoc khac nhu ludt, y, quan tri kinh doanh va su pham. Vi du, dao tao v& luft
méi trudng doi hoi cd r4t nhidu kién thirc co ban vé k¥ thuat. Cac k§ su cd thé theo
hoc truong y d& hoc céc nganh co sinh hoc hay nganh phong sinh hoc, Mot s6 trudong

quan tri kmh doanh cung déng vién cac sinh vién co nang lwc theo hoc céc chimg chi

ky thuat Co bang cap ky 7 thuat cling co thé tré thanh gido vién n & cac trrong trung
hoc, cao ding hodc dai hoc.

_ Céc cong cu va kién thirc hoc duge & trudng ky thuat cling gop phén cho cac k¥ su

thanh dat trong cac linh vyuc khac. Cac ¢b tong thong M§ Herbert Hoover (nganh
md) va Jimmy Carter (hat nhén) la nhitng ngudi dd hoc nganh k¥ thuat. C6 tong
théng Nga Boris Yeltsin 12 k§ su xdy dung. Téng Bi thu Pang Cong san Viét nam

Nong Pic Manh 1a k¥ su- Jam nghiép. Pho tht tuéng Kiém Bo trudng ngogi giao
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Pham Gia Khiém la k¥ sw ché tao may vv... Con rat nhiéu cac nghé si, nha dao dien,

1ha kinh doanh vv... rAt thanh dat xuét than tir cac nghe k§ thut.

2.2. Nghé nghiép phu hgp trong k¥ thuit |

2.2.1. Thé nao la “phu hgp” trong nghé nghiép ky thudt
Nhu di néu trong phin 2.1, céc sinh vién hoc cac nganh k¥ thudt sau khi t6t nghiép

& 1am nghd ki su. Nhu viy ho khong chi cb bang cap k¥ thudt ma ho con hanh nght

k¥ thuat. Mot trong céc thude do @& danh gia ban cé thanh cong ti’ong nghé hay
- Khiong 13 tinh yéu nghé ightépmabam-datya-chon.— — — — -~ - -

. Phin 16n moi ngudi danh gia sy théa mén vé nghé nghiép theo ba loai sau:

-Cac cong v1ec da lam duoe: ho dd 1am duge nhing gi cho x& héi;

-MBbi truong 1am viéc: tinh doc lap, chiu trach nhiém, mic do khé cua cong

viéc va noi lam viéce.
_Tai chinh: lrong, cac loi ich va céc co hoi thing tién.
Mot diéu kha phd bién 12 con nguoi thudng trong cho rét 16n & nghé nghiép tuong lai

__cha ho, trong khi ho lai ¢é nhu'ng cai nhin thyc te thién cén bai. Nam 2001 Quy

Khoa hoc Qubc gia ciia My dd tidn hanh didu tra cac sinh vién tot nghlep nam 1999
va 2000 vé& sy théa mén nghé nghiép. Céc yéu t6 didu tra bao gdbm nhimg dong gop
cho x3 hoi, mic dd vé tinh doc lap, kha ndng chiu trach nhiém, nhiing thach thirc vé
tri tué, cac co hoi thang tién? chd lam viéc, an ninh nghé nghiép, cac loi ich va luong.

Két qua didu tra dugc biéu dién bing db thi trén hinh 2.1. Tir két qua diéu tra c6 thé

—th4y rang han hétcic yell”t(’)*(;llt:u ~tra-déu-rit-quan-trong véicdc. sinh_vién mdi t6t

nghiép.
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Hinh 2.1: Céc yéu t& quan trong khi lya chon nghé nghiép va muc do -

thda man nghé nghiép cua céc sinh vién méi tot nghiép

Mbt diém dang ming la mic dd théa min cia cac sinh vién m(’)ri"%fr-l_g-hiép véi nghé
nghiép 14 rét cao. Tinh trung binh mirc 49 thoa man cho ca 9 yéu tb diéu tra 14 88%
(két q'ué'diéu tra tirong tw voi cac nha khoa hoc chi dugc 82%)..

2.2.2. Lwong trong nghé k¥ thuit
Céc k¥ su thudong duge tra luong Kkhé cao so véi cac nganh khac. Luong cua k§ su

phuy thugc vao su co gang, bang cap va kmh nghlem Viy luong cua k¥ su la bao

nhiéu? S& 1a khéng hop ly néu dua ra cic sb heu vé lu’orng Cac théng tin vé luong ¢6
thé bi 181 thoi mdt cach nhanh chong va thuong phai di kém véi cac cha thich. Biét
chinh x4c mirc lwong trung binh cua mot nhém déng ngudi nhu khéi k¥ thuét 1a diéu
gan nhw 12 khong thé. Cac didu tra vé& luong trong xa hdi cho thiy luong cia cac k¥
sur 12 kha cao so vdi cac nganh khac va co thé thiy trudc la nd s& dugce duy tri t6t

"trong'tuong"iai" S

Miic luong cao cho céc k¥ su 1a kha hép din nhung can tranh viéc chon nghé chi dya
don thudn vao tidu chi luong. Mirc d6 thoa man voi nghé nghiép cuia ban s& thép (va
ban s& khéng hanh phuc) néu ban khong dén voi né bang niém dam-mé va tinh yéu . —
nghé nghiép.

Diém cén chil ¥ cudi cing clia vAn d2 tai chinh 13 viéc tra lwong cao cho cac ky su

—thudng di hen ~véi-ede yeu ciu vé cong viée. Cac nha sir dung, lao dong doi héi & ban

nhimg gi Khi ho tra cho bam me Twong khdi- didm1a-5-000.000-ddng/thang? Ho s&
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hy vong thu duge tr ban nhiéu hon 5.000.000 d611g/tHéTl@Bé‘tmfduqc*lori*nhuén,
cac cong ty phai nhén dugc tir ban nhidu hon sé tién ho tra luong cho ban. Khi ban di

—phong van-déxin-viée-hdy-nhé rAng- tién_luong_ gan lidn v&i nghia vu phai 1am viée

mot cach ¢o trach nhiém, can cu va co dao duc.

Chuwong ITL Cic nganh k§ thuat (Engineering disciplines)
* Muc dich:
- Chonginhky thudtchi
- Trinh bay v& cac linh virc k§ thudt, ing dung va chu'ong trinh do tao ciia cac nganh: -
- K¢ thust Hoa chét; K thudt Dién todn; Ky thuat Cong nghlep, Ky thuat Co khi; Ky
thuat Dén dung.

_ Céc nét ndi bat cia cac nganh k¥ thuat méi.
* Gidi thiéu chwong.

Trude day da c6 mot vai chi dan tim hidu vé k¥ thuét hodc noi v& k¥ su. Nhu vy -
tim hiéu thém v& ddc trung ctia nganh k§ thuat 1a no6i toi ngudi ky su trong nganh
nay. Chi ¢6 hanh nghe k§ thuit méi hinh thanh k§ ning va hiu biét chuyén su
trong linh vue chuyen mon. Chi k§ su méi co thé trién khai, thyc hién, phat hién vin
dé va giai quyet vén dé trong linh vyre k¥ thuét.

__Cu01 cung la ¢cong vi€c cua ky su méi cho ta rd anh ta lam gi hang ngay.

Chuong nay trinh bay vén tat vé cac nganh k¥ thuat chinh. Muc dichcua chwong™ -
1a néu B tinh dic thu cla cac nganh chuyén bidt. O day cling ¢ ¥ db thuc déy viéc
tim hidu v& k¥ thuat nhan do kich thich tinh yéu nganh nghé .

C6 nhidu linh vue k¥ thuat chuyén biét, mdi linh vye ¢ nhidu kidu k¥ su, & diy
ciing Ii giai c6 bao nhiéu kiéu k¥ su ¢6 thé sdp thanh nhom clia cac nganh chinh va
cac linh vuc chuyén nganh chinh.

_Trong chuong ciing dua ra cac li giai v& viéc phén chia cdc nganh k¥ thuat. Cac

pham vi chuyén mon duorc md t& nhu 13 cong cy cot 161 d& xac dinh thé nao 1a nganh
ky thudt hoa chét, nganh k§ thudt dién —toan, nganh k¥ thuft dan dung(nganh x4y
dung), nganh k¥ thuét cong nghiép, nganh ky thugt co khi..
" C4c linh virc chuyén mon 16 hop thanh céc ing dyung, cac. loai k¥ su khac nhau ciia
mdt linh vue phan anh tinh da dang cho timg nganh k¥ thudt va cit nghia cho vigc
giai thich v& cac nganh nay.

Duéi day 13 ndi dung quan trong giup ching ta 6 hidu biét v& tit ca cac nganh k¥

“r o thudt, ve cacky su lam gi va giai quyét duge cic vén de gi. .

3.1, —Gitithitucacnganh- ky—thuat chinh ' -
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C6 rat nhiéu nganh k§ thuﬁt’ﬁ'ié’éﬁﬁﬁﬁlﬁchﬂn’gman'gti'nhflﬂnhfthé,—tinhfkhui ]

vuc va tinh toan clu.

Mot trong nhiing cach phan loai nganh la dya vao sé chuong trinh k¥ thudt dugc

. kifm dinh. Hinh dudi 14 s6 “chuong trinh theo nganh Ky thuat duqc—ki'ém—di_n-h—é--M}”’:

umber of
ited Progri

”T

C6'5 nganh din dAu vé s6 chuong trinh duge kidm dinh 1a: K¥ thudt dién va may
tinh; K§ thuit co khi; K§ thuat xiy dung; K§ thudt hoa chét ; K¢ thuit cng
nghiép. Céc nganh nay duoc goi 1a cdc nganh ky thuat chinh (principal engineering
disciplines).

Nghé k' thudt chi r6 k¥ sw co dii tw cach ding ky hanh nghé hay khéng. O My FE

Exam ( the Fundamentals of Engineering Examination) doi hoi ngudi dang ky phai ¢o
~chirng chi nghd k§ su: Theo-khio-sét-ctaFE-Exam-co.-6.uganh _chinh; Ky thujt di¢n —

toan (electrical and computer) ;Ky thuat co khi (mechanical); Ky thuat xay dung

(civil); K¥ thuét hoa chét (chemical); Ky thudt cong nghiép (industrial); K¥ thuat
méi tredmng (environmental).

Viée sir dung dang ki hanh nghé d& phan loai nganh theo pham vi chuyén mon trong
thuc té cho théy ¢6 nhidu nganh hon . Vie khdo sat ngh? thue té cho thdy c6 17 nganh
chinh: K§ thuét néng nghié¢p (agricultural); K¥ thudt kién trac (architecture); Ky

vvvvv ~

~ thuat co khi (mecltanicai);'"lty*muatfxﬁ:yfdlyng:(eivi-l);tKSI:thu@Lh;éaLchz‘t.t_(ghemicalL

: Ky thuit di¢n — todn (electrical and computer); K§ thuit cong nghiép
(industrial); K§ thuit méi trwong (environmental); K§ thuat diéu khién hé thong
~__(control systems); Ky thuét ciu héa (fire protection); Ky thudt luyén kim
(metallurgical); K§ thudt khai thac mé (mining and mineral); K§ thuft cong trinh -
bién (naval architecture and marine); Ky thuét hat nhén (nuclear); Ky thuft déu
khi (petroleum); Ky thuét két ciu (structural) .

e Chc linh vue k¥ thudt cia cac nganh chinh

. Ngih héa chit: Sinh héa; Y sinh; Gém st; He thong didu kbidn; DAu khi; Chét = —

déo plastic; Téng hop polymer.
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Nganh ky thuat xdy dyng: Kién tric; Xay dung; Mo; truong; Dia chat; V& sinhy;
K&t chu; Giao thong.
Neanh dién toan: Hé théng diéu khién; Dién tir; Xt 1i tin hiéu.

N'gﬁnhrfkyft—huét—eﬁngfnghiép,:fQué,rLtri;A[ég tru; Hé thong san XUuat,

Nganh k¥ thuit co khi: Hang khéng; Vi try; O td; Co sinh; Nhiét; Ché tao; Vat
liéu; Luyén kim; Robotics.

Cac nganh khac: Nong nghiép; Ciru hoa; quan sw; Khai thac; Hai quin; Hat nhén;
Hai duong; Trong trot; An toan.

3.2.1. Pham vi chuyén mon.
Ky thuét co khi ddng nghia véi may moc. Thue ra cac tir “co khi (Mechanical)” va

“méay (Machine)” ddu c6 ngudn gbe tir tiéng Hy lap- “Mechos” nghia 1a thigt thwe

(vi hdu hét cac thiét bi co khi hoa nhim thyc hién cdng viée hicu qua). Cong viéc
cde K¥ su co khi 13 phat trién, thiét ké va ché tao may.

Céc phén chuyén mén then chét trong k¥ thudt co khi la co hoc va nhiét dong lye
hoc. Céc linh vyc nhu co hoc viét rin va co hoc chét 16ng tmg dung cho may maoc.
Tur st dung, vén hanh hay truyén lue, céc k§ su co khi quan tim dén viée sir dung
ning lugng va tiéu hao nang lwong vi nhigt. Nhu vy 1i thuyét nhiét dong luc hoc la

cong cy chu yéu cua k¥ su co khi,

3.2.2. Céc rng dung

hoc g dung, k¥ thuat sinh hoc(bioengineering), k§ thudt chét 16ng, truyén nhiét,
ma sat hoc va hang khong. Sir dung co hoc tng dyng trong phan tich va thiét ké
may. Trong k¥ thuét sinh hoc ngudi k§ su co khi van dyng céc nguyén li co hoc dé
thyc hién céc van d& vé giai phau (chan, tay, xuong gia, dung cu bd trg...) va sinh i
hoc ( Céc thiét bi trg tim, phoi...). K¥ thudt chét 16ng chuyén vé dong chét 16ng (khi,

muc, diu...) trong cic hé théng co khi. Céc k¥ su co khi chuyén vé thiy khi 6 thé

" Céo k§ s co Khi 161 chiing c6 chiuyén mon tromg mt bay ede fimh-vire-sau: Co-————

tinh todn diy di va dy bdo vé dong chdy, thuat ngir —chuyen mongoi-ta-tinh-tedn——

dong lyc hoc thity khi. Truyén nhiét nghién ctu vé dan nhiét, d4i luu va blrc xa

nhiét. Ma sat hoc (tir tiéng Hy lap “tribein”- cha x4t) lién quan téi ma sat, mon va

- bbi tron. Tang khong va vil try la hai chuyén nganh hep cva k¥ thudt co khi.

3.2.3.Chuong trinh gidng day (Curriculum)
Twong tmg v6i pham vi K§ thudt va cac linh vuc tng dung chinh cac k§ su co khi
thuong dugc giang day vé May moc, co hoc thuy khi, nhiét ¢ong luc hoc, thiét bi,

- vitliéusedc-hé théng ky.thudt va thiét ke, Cac mon ur chon bao gom todn {mg dung,

hane-khone-hoe(aeronautics)_va co — sinh hoc(biomechanics) .
g .
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3.3. K¢ thufit cdng nghiép
3.3.1. Pham vi chuyén mon

S Cac k su cong nghiép hudng vao phn tich, thiét k& , m6 hinh hoa va tdi wu hoa

—————¢hc hé thong phirc hep: Va,pt,ro,,truyen thdng clia cac k¥ su cong nghiép & § cong

doan san xuht, Tuy nhién k§ thudt cong nghiép con co nhidu linh vyc Gng dung
khac nhu van chuyén, dich vu cong nghiép (vi duy bgnh vién, ngin hang, cung Ung,
phéan ph01 hang hoa...)

Céac phan chuyén mon cbt 16 trong k¢ thuat cong nghiép la md phong, théng ké va

—knﬂﬁeﬂthuakwthuam la rat uan tron dbi voi Ky st cong nghi§p vi————
rét nhiéu hoat dong trong san xuit hoic trong cac hé thong can dugc md phdéng
- .. (thwong bang md hinh héa trén may tinh) truée khi duge thira nhan va thyc hién.

Théng ké hoc cling dong vai tro to 1dn vi tinh ngiu nhién cia chc bidn cb trong moi — T |
trudmg cong viéc. Khac v&i cac nganh k¥ thuét khac, cac k§ su cong nghiép dua lai

hiéu qua kinh té trong cong viéc clia ho b&i san xuit va dich vu cdng nghiép.

3.3.2. Céc ung dung - S B

Cong cu chinh cha k¥ thudt cOng nghiép la td hop va ing dung cla ba linh vie co
ban: K§ thuat quan tri(Human factors), van trl (operations research) va k¥ thudt h¢
théng san xut. K§ thuat quan tri(hay 1y thuyét nhan td”ergonomics” theo nghia den
1a quéan 1i cong vige ) lién quan t&1 mdi quan hé gilra nhén cong voi tu liGu san Xuét.
Vén tra hoc diéu vén t6i wu cic hé théng phuc hop theo mdt hay nhidu myc tiéu (da

z

-muc tiéu). Trong k§ thuat hé thong san XUAt, Ky su cong nghi _vaotbiwu
hoa ddng thoi ¢ san xuht va ké hoach san Xudt.
3.3.3. Chuong trinh giang day(Curriculum)
Céc mdn dic trung cla chuong trinh dao tao k¥ su cong nghi€p gdm 1y thuyét xac
sudt va thong ké; kinh té ky thuét; quan tri; cac hé théng san xuht va ké hoach san
xut; van trit hoc va md phong. Céac mon ty chon gom kinh té, khoa hoc may tinh,

_tam li hoc. Trong ky thuat cong nghiép, kién thire vé san xuht dong vai trd trong tam

vi véy cac chu’orng trinh dao tao k¥ thudt cong nghi€p [&t igp thwcmamirhay-thye- thp——m—
trong cong nghiép.
3.4. K§ thuat dign (electrical and computer engineering)

34, 1-Pham vichuyén mon -

Céc k§ su dién tép trung vao truyén dan va sir dung electronlcs va photons Véi
trinh bay don gian khong du dé danh gia tinh phong phu chia ky thudt dién. Chung ta
dong dién dudi nhidu dang khac nhau cho truyén thong, may tinh , cdng nghiép va

R ——-thlet bitiéu- dung-K¥ thuét. dlen bao gdm ca linh vyre k§ thudt mdy tinh (dlen toan)
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- Hon nita nang lugng dién thuong dugce bién dbi trudc khi st dung, vi du bibmddi—— -
dong xoay chidu - mdt chidu; bién ddi tuong tu - s&; bién d6i dién - tir..
Phin chuyén mén then chdt cia ky thuét dién bao gdbm mach dién, vét ly dién tu,

e —xrly-tin-higu va k¥ thuat dién tor. Ly thuvet mach tuong ty v mach $6 1a cong cu co

ban caa k¥ su dién. K§ thuét mach dién gdm phéan tich h¢ théng mach, mach cong
suit, mach chitc nang (mach xoay chiéu, mach vo tuyén, didu tAn, mach vi song...)
va thiét k& mach. Vit ly dién t bao gdm chc kién thie v& thiét bi ban dan vi dy nhu
trasistors, dios... Xir li tin higu (k§ thuét thong tin) dién giai sy phu thudc vao thoi

gian-cua-dong dién va dién ap. Ly thuyét dién tur trudng giai thich mot quan hé puub

tap gilta dién trudng va tir rtuong 1a cor s& ciia k¥ thuat dién hién dai.
L 3.4.2. Céc ng dung

D& danh gia tmg dung rong rdi ca ky thuat dién ban chi ¢an nhin vao nha, van— "
phong, truong hoc clia ban, vong quanh ban 1a céc thiét bi dién. Ung dung cua k¥
~ thuét dién ciing rat da dang vi du hi¢p hoi k¥ su dién - dién tir & M§ (IEEE) c6 38
tidu ban khac nhau. Dai thé k¥ thuft dién co bbn ang dung co ban - truyén théng; -~ - —
dién tr sb; vi dién ti va quang din; hé thng dién,
Linh vuc truyén thong bao gbm cac Umg dung v& bién dbi thong tin va truyén
thong tin lién lac, vién thong (telecommumcatlons) hé thong thong tin quang. Cac
k¥ sw chuyén nganh dién tl chuyen v& thiét ké mach s va thiét bi 6, hé thong diéu
khién, k¥ thuét xi li 4nh va chu truc may tinh. Trong linh vye vi dién tr va quang

o~

“dén, cac k¥ su chuyén v€ phat trien cau truc bo vi xo 1i;] tﬁprtrm}rbé-- ~hop-ngit,-phat-—=— -

trién hé thdng quang din ngudn lasers. Trong linh vuc hé théng dién gbm cic img

dung v& phat dién, truyén tai di¢n va cung cap dién.
3.4.3. Chuong trinh giang day (Curriculum)

Trong chuong trinh dao tao sinh vién khoa dién gdm cac moén hoc v& phén tich va
thiét k& mach tuwong ty va mach 56, ky thudt vi xir li, xt Ii tin higu, i thuyét trudng
(electromagnetlcs) va ky thuat lap trinh. Cac mén hoc tu chon v& hé thdng dién va

k¥ thuat truyén thong. - i — ———————
3.5. Ky thuit xdy dung
3.5.1.Pham vi chuyén mén
- K§ thuft xay dung (civil engineering) ¢o ngudn ghe tr I tiéng latin “civis”m

Nghia 12 dan dung (citizen). Vi pham vi chuyén mon rong 16n, trudc ddy nganh xay ”
dyng chu yéu phyc vu quén doi. Véi cac ung dung rong rdi co thé chia nganh xdy
dyung ra lam hai linh vuc k§ thuat: k¥ thuat xdy dyng quén su va ky thuét xay dung

-+ —eeem—dAn su—Cung v6i cac nganh chinh khac, nganh xdy dung la mot nganh lon. Mot cach
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ngin gon, k§ thuft xdy dung nghia la phén tich, thiét ké va xay dung cac cdng trinh
cdng cng.
R Di khac nhau nhung nganh k§ thudt xay dung ¢6 phan chuyén mén cbt 161 1a co

R k}”ﬁhuaﬁgom ~ba phén: co hoc vat rén, co hoc. chét long va co hoc dat.

Co hoc vat rin khéo sat vat & trang thai tinh va trang thai dong. N6 dugc xem nhu 1a
cong cu chi yéu dé phan tich day da cAu trac vi mo (toa nha, dudng sa, chu cbng...)
va vi md (nhu ban mach in). Co hoc chét long ding cho khéo sat nudc, khéng khi
trong ty nhién ( nhu song, khi quyén) va ca trong ky thudt ( trong éng dan, may nén |
~khi)- Co hoo dit- aghién citu trang théi ing sult cla dAl, n6 2 cOng oy quan trong |
trong thiét k& nén moéng va chu trac xdy dung bing gach. ' ]

- o 3.5.2. Cac ung dung

Cac (mg dung chinh clia nganh k¥ thuat xay dung la xdy dung cong trinh, mdi
trudmg, dia chit, két cdu va tai nguyén nude. 3 linh vyc xdy dung céc k¥ su vén
dung t01 uu hoa v1ec str dung vét liéu, kinh phi va nhén cdng trong cdc dy 4n x4y
dyng. Céc k¥ su mdi truorng phat tridn va thiét ké quy trinh X 1 6 filiidm va chéng &~ ——
nhidm méi trudng. Chuyén mon dia chét trong nganh ky thuét xay dyng li€n quan
dén viéc thiét ké nén mong cho céc cong trinh, nha, nén dudng, d&, dap vv.. Ky
thuét két ciu c6 Gng dung lon trong nganh ky thuat xdy dung. cac ky su két chu
chuyén vao viéc thiét ké cong trinh, toa nha, clu cbng, dé, ddp va cac hé théng khéc.

Cac k§ su van tai nghién ciru ca phuong thirc vén chuyén 1n phuong tién vat chit

Jham dam bao viée duy ri va nang cao nang Iuc van Al v cac ic-hé-thbng-cung-ing——
khac. Trong linh vue tai nguyén nuoc cac k¥ su lap ké hoach, quan If va thiét ké cac
hé thdng trong viéc su dung va quan li cac hd, séng, ngudn nudc ngim, nudce
mura... Vi dy thiét ké phat trién hé thdng tudi, tiéu, dip chin va hd dy trir nudc.
3.5.3.Chuong trinh giang day (Curriculum)

Chuong trinh gidng day nganh ky thuat xdy dyng phan anh dbng thoi ca phén cbt

16i cia co hoc va ng dung rong rai cia n6. Céc sinh vién xiy dung thudong dugc

day cac mon ky ‘thuat nhu: Tinh hoc,co hoc (thuong phénrabaj phan; co hoc vat TR
co hoc chit long, co hoc dét), vat liéu hoc, két cAu, van 141 va ky thudt mdi truong.

thudmg thi mén quén li dy an va cac mon ky thudt co s& la mdn bt bude.




Chia khéa hoc tip thanh cong

“Syuccess is getting what you want, Happiness is wanting what you
get )

Thénh cong la nhdn dwoc nhitng gi ban mong muon;

~
o~ A

g, . r I\ P A’ h ~ Pl
Hanh phiic la-van mong muon nhung gl dd nhdn dugc.

- DALE CARNEGIE-

4.1 1 Khaini¢m

Chién lwge hoc tip thanh cong

Xac dinh myc tiéu

Hoc tur thét bai

Chia khéa thanh cong trong hoc tip
N8 lyc hoc tip

432 | Lam viéc hop ly

“433|Quandiémdingddn T T T

Cac mo hinh ddnh gia hoc tip
M5 hinh thudc tinh

4.4.2 | Mé hinh nghé nghiép

4.4.3 | M5 hinh tam huyét hoc tap
45  |Sipxépthoigiam

4.6 Tim hiéu cach day va hoe dai hoc - -
4,7 Hoc tap trén 16p
48 |Twhoe — — B -
4.9 Hoc nhém
410 | Tong két chwong

CHUONG nay-s& gidi thidu vé chc didm quan trong trong hoc tap k§ thugt cling nhu
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cac loi khuyén gitp ban hoc tdp thanh cong,

Ban dang tu hoi: Lam thé nao dé hoc va tét nghiép t6t nhit? “Chién lugc hoc tap” cé

-g—i—k—h—e’tc—so—vc’ri—khi—ban—ho‘c—phfrthé’ng‘?‘Miay mdn 1 can tra 101 dd ¢o duge qua Kinh

nghlem clia rat nhiéu sinh vién ky thuat da thanh cong trong hoc tip. Trong chwong
nay, ban s& timg budc tim hidu vé& khai niém “Thanh cdng”; cac “tidu chi” cin thiét

clia nguoi sinh vién k¥ thust ma ban cin dat t6i cling nhu cac 1o khuyén tir kinh

nghlem—g}aﬁg-day*v&heetap—euwwthayﬁ:oéva cac—a:nh—cm—mr}rvren—ky‘tlmat‘dl_

b

widodie

trude ban.

4.1. Khai niém

Ban d3 quyét dinh theo hoc nganh k¥ thuat. Ban c¢én lam gi dé hoc tap thanh cong dé
nhin tdm béng tdt nghiép; dé c6 thé lam dugc cdc cong viée ciia mdt ngudi ki su,
dap tmg yéu cu coa thye 1892 -

Tir dién tiéng Viét dinh nghia, thinh cong 13 “dat duoc két qua, muc dich nhu dy
dinh”. Trong tiéng Anh, “Success” duoc tir dién giai thich 13 “dat dugc nhimg gi ban
da mong mudn, lap ké hoach va phan diu dé c4”. Néu ban khéng cé du dinh, khong

¢4 y mudn phan dau thi s€ khéng co thanh cong.

Ban c6 the hoc t4p thanh cong Kiong? Dicu ndy hoan toan iy (huc vao ban. Hay
xem xét cac phén tich dudi day.

Trudce hét, ¢6 hai cach néi vé kha ning “thanh cdng” trong hoc tip k¥ thuét. Mot sb
gidgo su Hoa ky néi véi sinh vién hoc mén nay trong budi déu 1én 16p nhu sau: “Hay
nhin sang bén trai va bén phai ban, hai trong sb ba ban s& khoéng con trong danh sach

nhén bang tot nghiép”. Con cach néi thit hai: “Bat ky ai trong sb céc ban cling ¢6 co

-‘i.|F-z£'1:.;"”'\..%‘a."i..‘:-'!:i"»."'::-Zt=-'.‘: 2o

i

[

111

héi tbt nghiép va nhén bang k§ su”. Tai sao vay? Thuc té cho théy, nhiéu ban 14 hoc
sinh giéi khi hoc phé théng da khéng hoc tdt & dai hoc va tri lai, nhidu ban rit vt
va khi hoc phé théng da hoan thanh chuong trinh dai hoe mét céch xuft sfe. -

Nhiéu sinh vién hoc phé théng gidi da rat vat va khi hoc dai hoc. Mot s6 ban bj bude

thdi hoc, mot sb ban phai bo hoc. Céac ban cé ning khidu tdt va rit da dang dat két

qua cao khi hoc phd thong, khi do cac ban (_:_erfl_ c_%_‘m _c_é gfm_g_ hoc tap V_ét vd hay phai

nghién ctru 4p dung cdc chién thuét hoc tAp. Cac ban d3 qua tir tin va cho ring, hoc
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dai hoc cling gibng nhu qua trinh ban dd hoc pho théng, kha nang san co cua ban s€

giup ban vugt qua cic ky thi khi hoc dai hoc. Nhidu ban d3 that bai vi suy nghi nay.

Tra1 {ai, nhiéu sinh viénkhong:- xudt-she khi-hocphd thong_déi_c_()_két qua hoc tép rét

tot & dai hoc Diéu gi 1am nén sy khac biét? Thanh cong 13 két qua ctia ca mot qua
trinh. Trong hoc tap, d8 ¢6 duoc thanh cong, ban phai dat duge thanh qua tirmg budc,

trong timg giai doan nho. Kién thitc ctia m3i mdn hoc ludén & xung quanh ban, tir cac

——tir Hidu,gido-trinh-trong-thu-vién dén_cac thong tin trén bao chi, internet, kién thirc

qua thi nghiém, thuc t& cac doanh nghiép san xuat.. - Néu ban quantam,- ddythe——

thap va tim hidu céc thong tin nay thuong xuyén, ban s& phat trién duoc céc k¥ ning

cAn thiét cho hoc tap va lam viée trong linh vye k¥ thugt, nhur s& duge trinh bay trong

céc chuong tiép theo cua tai liéu nay.

Hau hét sinh vién nadm thi nhét 14 cac hoc sinh phd théng chi. vai thang trudc ddy.

Ngay ca cac ban dé co thoi gian lam viéc trude khi hoc chuyén nghiép cling chua hé
duoc 1am quen véi mdi trudng hoc k¥ thuat. Cac ban dang mang theo minh, néu ¢,
CAC quan diém, cach thirc tu duy va hoc tép dé timg rét hitu ich cia thoi phb thong.

Ban d3 13 sinh vién dai hoc. Li¢u ching 6 con hitu ich cho ban trong mdi trudng dai

"~ hoc? Rit tiéc, cau ra 101 gan nhuTakhdng™! Cé6-mbt-su-khacnhau kba 16n gitta hoc

phd théng va hoc dai hoc. Cac nguyén nhén co ban din dén sy khéc nhau dé 1a:

4. Trong mdi truong dai hoc, co nhiéu 4p luc mdi, sy canh tranh va cac tiéu
chuén danh gia khac han véi trong trudng phd théng. Ban d& dang nhin thidy

xung quanh ban co vAt nhidu c4c ban 6 ning luc tu duy, mic d§ thong minh,

phay-bén...—so vai khi con & truong pho thong, Ban phai song Xa nha c6 thé

phai ty lo cén ddi tai chinh, ty cham soc ban than ban; vay nhung, cha me bani

van mong mubn ban van la mét trong nhitng sinh vién xut sdc trong l6p nhu

* khi con & phd thong! Khong dé chit nio ca. -
5. Ban c6 thé gan nhu chwa ¢6 k§ néng can thiét ¢ hoc tap thanh cdng trong moi
trudng dai hoc. Ban can phai hoc va stir dyng hang loat cac k¥ nang hoc tap

== --moi-maban chua bao gir duge day trong phd thong khi d6, ban thyc su

chua cén st dung chiing. Chang hamn, ban cin-duge-trang b
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a. Céc ky nang va chién thuat hoc tap — —

b. Cac quan diém, thai d6 hoc tdp

4 A
e

¢. Céc k¥ ning giao

ep
d. Cac k§ nang lam vig¢c nhom

e. Céc k¥ niing quén Iy thoi gian

. Nhiing gi cac thay <0 cﬁo FAHE Damn cvthe—tam-thu*o‘ng—}a—ﬁhﬁﬁg—dwu-ban_chua_m

chic ban di lam dugc. Ban da quen rAt nhidu thér. Rét nhiéu kién thirc co ban

¢4 18 ban d3 quén sau giai do@m x4 hoi sau khi thi dai hoc.

[Ty hét cac sinh vién nam thir nhét chi bét dau nhan thdy anh hudng cia sy khéc
" nhau giita hai mdi truong dal hoc va phd thong vao cudi hoc ky thir nhét, khi cic
diém sb nhan dugc rAt thip va khong pidng nhu du’ doan cla ban. Thay ‘@i tinh
trang nay khong dé& dang chut nao: rét khé khan dé thay ddi théi quen hoc tip va

phong cach sbng gitta nam hoc, khi mét hoc ky moi v6i 5-7 mdn hoc mai dang

chd phia trudce! Ban phai 1am gi? Hay tin dyng nhiing kinh nghlem da dugc duc

K&t tir cac sinh vién di trude, ngay tr kh1 bat déu cude dol sinh vién, hay theo céac

11 khuyén sau day:
1. Chap nhan thay ddi va nhanh chong thich nghi. Ban cAn chép nhan thyc 13

ban cén hoc mdt loat cac k§ ning hoc tp méi va nhanh choéng thay dbi thoi

quen thuc hién cac cong viéc clia ban ngay tir nhing ngay d4u hoc ky.

2. Manh dan dét céu hoi. Hay tan dung céc co hdi noi chuyén voi cac thay cd

gido, gido vién chu nhiém-cé vén hoc tap, v6i cac sinh vién ndm thir hai —

nhiing nguoi da ¢ két qua hoc tap t&t sau nam thi nhat; qua d6 tim ra nhiéu
 nhét nhitng gi ban c6 thé hoc va lam theo dé khai thacrtot nhat kha néng c cla

ban cho hoc tap. Ban s& tiét kiém dugc rat nhjéu thoi gian va cdng stc néu

thue hién tdt 161 khuyén nay.

S— ...Ket baerol cac sinh vién nam thir nhat nhu ban. Hay Chla sé cac ban khoan,

che—vAT-dé-ban quan-tam;-cac-thong tin_ban ¢6 voi cac ban khac Didu nay -
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khong chi gitip ban nhanh chong hoa minh trong méi trudng dai hoc ma con

gip ban giam bét cang théng, phat tridn céc tinh ban sinh vién, va dac biét,

gitip ban ¢6 dugc céc—m'(“)'i—q'uan—hé—nhém———eer—sé—eho—céc_nhémjlc_)_c tap sau

nay.
Sép xép va ty quan ly thoi gian that hiéu qua. Hay sit dung s6 ghi chép hay

mot cudn lich dé ghi lai cac lich hen, 161 hira cla ban. Dung c¢b nh tht ca moi

thir. Lap danh sach cac cong v1ec can I hT\TEI—ngay—hay-chﬁuaw}ml—va——¥

gach bd cac viéc da hoan thanh Them nita, ﬁay hoc cach quan Iy thoi gian ca -

ban—€5-dinh k& hoach-thdi gian cho hoc t4p va cho o céc viéc khac, dimg dé

ching chen ngang vao lich hoc.

Tim hiéu truéc mén hoe. Trude khi ky hoc bt dau hay xem lai kién thirc cac

m6n hoc tién quyét cia timg mon moi. Néu ban cung c¢b duge cac kién thic

cta mon hoc trude duge sur dung trong mén hoc moi, ban s& c6 dugc sy cai

thién rd rét trong két qua mon hoc nay.

4.2. Chién lrge hoe tip thanh cong

—€4c nghién clra-va kinh nghiém-die- k&t tir thanh_cong cla cdc sinh vién k¥

thuét cho thay, chién luge chung gilip ban thanh cong trong hoc tap k¥ thuét gdm ba

van de:

- X4c dinh rd muc tiéu hoc tap va quyét tAm hoan thanh muc tiéu do;

- X4y dung ké hoach thuc hién myc tiéu hoc tap;

- Biét hoc va rat kinh nghiém tir cac that bai.

- ...khéng..quyé.t_tém__thuc__hién muc tiéu hoc tép.

4.2.1.

“hoc nganh hoe vi 1y do gi di nita, gitr day; ban da la sinh vién cia mot truong Ky

Xae dinh mue tiéu

Muc tiéu chinh ctia ban 1a tt nghiép nganh k¥ thudt ban dé chon! DU ban chon

thuat. K§ thuét 13 mot linh vuc hoc tap co rdt nhidu doi héi su b ging clia ngudi

hoc. Nhidu sinh vién thong minh, ¢6 nang khiéu cling co thé va da bi thét bai néu




Trude hét, ban can tu tra 101 cau Au hoi: ban quyét tam dat duge muc tiéuchinhta———-

tbt nghiép hay ban mong mudn dat dugc myc tiéu d6?

A T-A

Neu banmchi-mong- mubdn-dat-duge-muc-tiéu, ban cin thay dbi suy nghi cia

minh. Néu chi don thudn mong mudn dat muc tiéu, ban s& co thé ty cho phép minh =

thét bai, ban ¢6 thé cho rang, ban ludn c6 mot lva chon khac, vi du nhu ban s€ theo

nganh kinh t&, khoa hoc ty nhién hay thdm chi, di lam viéc truc tiép... Thong diép

"""'”gﬁ‘i‘dén—nao%an*e&theuse—l l;hongrsao_ga_nglban thi trvot mot mdn nao do, ban

H

~ cho réng ban ¢6 ) thé thi stre v6i mot husng khac. = e —

P& thanh cong, ban chi c6 mdt lya chon: tw cam két voi rmnh hay phan dbu dé hoc

tap thanh cong. Pé duy tri quyet tam, hdy ludn nhé rang:
- Ban d3 chon hoc ky thuét vi nhitng 1y do chinh dang cda chinh ban;

- Duy tri su tap trung va nhac nh& minh ly do va tinh ding d&n cua su Iira chon’™
do;
- Hay tin tuéng 6 kha néng cla minh; ban s& thanh cong.

Mot trong nhu’ng khia canh quan trong nhét cta viée xac dinh muc tiéu 13 viét ra

ST e e e e e T - — =

glay B . SR =gty Klmast gl g I T T eyt e g g peegemgy g s g

- Hiy chia nho thanh cac muc tidu cu thé, cang chi tiét cang tbt;
- Dén chung & noi d3 nhin thiy nhét;

- Xay dung ke hoach cac viée can 1am dé thyc hién ting muyc tiéu mot.

L 422.Ké _hoach thire hi€n

Pé thu duge thanh cdng cho ¢ mdt myc tleﬁ 16n, ﬁay xay dung ké hoach hanh
d6ng cho timg giai doan ngén, cho timg tudn, ting hoc ky hay ca nam hoc mot cach
- cu thé. Hay nhd-lai khi bit ddu hoc mdn luong giac. ching han, chic ban ciing dd
timg nghi, thdt khé ma tiép thu duge céc cdng thic phtrc tap cia no. Nhung, ting
budc ting budc, ban da vuot qua céc cap do tur thép dén cao ciia mon hoc cling nhu

___Y_L[_qz__qu@_cé___lgjg__j;h_i____@ai__hoc nita. Lam thé nao ban da thyc hién duge didu do? Bang
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cach ban dugc day va hoc theo timg cip do nho, cép dd sau sur dung cac kién thirc

ban da tich iy dugc & cap 6 trude do.

Hay tim hisu toan bo chomng trinh-déo-tao-cua- nganh-ban-dang theo hoc; _hay

lap ké hoach aé phan dau cho timg ky - mon nao ban phan déu dat diém A? diém B?
dua trén co s& nao? Ngén han hon nita, tudn 161 ban phén d4u hoan thanh nhiing bai

tip nao? Doc thém tai liéu cho mén nao? Hiy phén tich can thin, va vach ra ké

hoa h “h—fré’rdE‘thUC"hren tu’ﬁg mue-tiéu-nhor -

4.2.3.Hoe tir tht by | . L
Wﬁghiem—va—sm—sm 13 khé tranh khoi, .

Vi vay, trong qua trinh phén d&u cho muc dich t&t nghiép khéa dao tao, ban s€ cd thé

co nhirng that bai nho, thét vong hay chan nan. Thét bai 12 thude tinh cb hiru, 12 mot

phan ctia qua trinh hoc tép nganh k¥ thuat Tuy nhlen, céch ban xit sy voi thit bai ~

mdi quyét dinh sy thanh cong hay khdng cho ca qué trinh hoc tép cua ban.

Céc nha nghién ctu gido duc k¥ thudt d4 tdng két qua trinh vugt qua vén d& kho

khiin bing tién trinh ba giai doan sau:

- Giai-doan-1:-Ch-gang lam quen. véivAn d& (bai todn) mét cch chi ti t1et Xac

dinh rd muc dich, khing dinh quyet tam rang khong gi ¢6 thé ngin can ban

dat dugc muc dich.

- Giai doan 2: Thir m{t s& giai phap thong dung. Tim k¥ trong céc bai giang,
giao trinh xem néu c6 cac van dé (bai toan) tuong ty. CO th8 may mén giai

quyet dugc van de hoac tlep tuc gap that bai trong viéc tim 10 g1a1 Tuy

nhién, ban s& hiéu vAn d& mot cach tucmg tan hon.
_  Giai doan 3: Ban dé hiéu 16 khong nhing chi tiét cha vAn d& ma con ci
“nhimg phuong én gidi khong hiéu nghiém nira. Ban d& thu_nhd duge pham
vi tim kidm 104 gidi va tap trung cao do d& tim dén giai phdp cho van dé; 10

piai dugc tim thdy & giai doan nay.

—gurkién nhdrm chinh 1a didu ban cin ¢6 & hoan thanh giai doan 3. Tinh kién nhén

gitp ban:
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mWﬁﬁ@l&éﬁﬁﬁﬁﬁlﬁfb@mhuyénftl‘a'fg—iaifdean -

ndy sang giai doan ke tiép cla qué trinh gial quyet van de, ban ¢6 gang mot

céch-thdng minh hon, thir nghig¢m cac giai phap c6 ham lugng hoc thuét cao

hon; ban dang thuc sy mai séc ky nang gial quyét van dé cua ban — mot duc

tinh hét stc quan trong cua ngudi can bd ky thuat, ban dang hoc tut kinh

nghiém cla chinh minh.

o '“‘TLﬁh—kTerrrﬁIanhet-su'c ~chnrthiét duy-tﬂtu-du%cua, bamde_mmm ¢ dat

dén thanh cong. , e =
e Tinhkiénnhin-cho phép-ban dat dén tam tu duy hi¢u qua.

Lou Holtz, mdt huin luyén vién bong da My da phan tich sy khic nhau gitra ngudi
thanh cong va ngudi thét bai nhu sau: “Nhu'ng nguorl thanh cong 1a nhu’ng nguoi biét
dimg 1én sau khi vép ngi; con nhitng ngwdi thét bai 1a nhung ngucn sau khi Vap ngi,
ho ndm im do”.

RAt nhidu ngudi cong nhén y kién cho ring “ching ta hoc dugc tir that bai nhiu hon

tir nhiing thanh cong” — ban ¢o ddng y nhu vay khéng? Hoc cach vuot lén thét bai

_khicon 12 sinh vién s& gip ich cho ban rat r}h__lqu trong ¢ cong tac sau nay Joseph J

Jacobs, nguoi ... di tdng két “chin yéu ciu dbi v6i nha doanh ngh1ep” bén trong s6
chin yéu cau nay la:
1. Ban nhét thiét phai sin sang doi dign véi that bai;

2. Ban nht thibt phai ghét (cay déng) thét bai;

b

Finh-kiénnhin 1a-hét stre cin thiét, cling nhu sin sing chp nhan thét bai

va vuot 1én.

bai.

4. Thude do ndng luc huorng t&i thanh cong chinh & cach ban xu ly voi thét

Hay tin tuong vao ban than, ban sé& thanh cong.
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KHAI NIEM PHUONG PHAP GIAI QUYET VAN DE

Gi6i thiéu phwong phap giai quyét vAn dé

o 1
—J.J..LEaU van de 1"“' thQT

5.1.2 Nghe thuat & khoa hoc giai quyet vén de ky thuat

5.2

5.3

o35 1580 trinh giai quyét vAn & khoahge = e

5.4

5.1.3 | Cac phuong phap giai qu}TetVHrr&e k§-thuat SR —
Cich tiép cin muc ti€u giai quyét van dé ky thuit

5.2.1 | Phuong phdp khoahoe

5.2.2 | Phirong phap phén tich k¥ thuat

5.3.3 | Phurong phép thiét ké ky thuat

Gioi thiéu phrong phap khoa hoc

5.3.1 | Gidi thigu

Pinh nghia van dé

5.4.1 | Gidi thigu

5 42 | Cac dinh nghia bao gdm va loai trls

5.4.3 | Nhuoc diém cta cac dinh nghia khong khoa hoc

t_Jl
N

5.6

b . 16 &
Xay dung-gid-thiet———

5.5.1 | Gigi thiéu
5.5.2 Gia thiét co kha nang kiém dinh

Kiém dmh gla thiét
5.6.1 | Gidi thiéu
5 6.2 | Gia thiét c6 kha nang kiém dinh

“| K&t 1uén tir kiém dinh gia thiet
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5.7.1 | Loai bo mét gié thiét

5.7.2

Chép nhan co diéu kién mot gia thiét

th
(- o

| vidu

%&Gmmmphmg@ggglal quyet van dé

o
Q

Tong két chwong

5L 1. Cac viin dé k§ thuit

K§ su chinh la nhitng ngudi giai quyet van d8.

g1a1 quyet céc vin d& do biang cach nao? Ta biét réng c6 nhiéu

giai quyet van de

chinh ban cung tir giai cac bai tap dugc giao troiig nhifngnam ban -

Tuy nhién cau hoi dat ra 14 nguoi ky

phuong phép dé

hoc phé théng. C6 1& ban da tiép can nhiig bai toan d6 bing mot vai gia thiét. Thu

nhét, ban c6 thé gia thidt ring bai toan nay cO thé

tra loi dung.

Thu hai, ban 6 thé gia thiét ring ban dugc cung cAp

giai duge va gan nhu s& c6 mdt cau

tt ca nhiing thong

__tin ma ban cén de co the g1a1 duoc bai toan. Th ba 1a ban ¢o thé bt dau giai quyet

bai todn bang mot cach thuc tu'cmg

chc van d& cia bai todn k¥ thudt c6 mot vai diém kbac,

tu da duorc - thiy ¢o gioi thiéu trén 10p. Gial quyet

d6 1a it nhat mot trong céc gia

thiét trén thuong khong hoan toan ding. Trong mot s6 truong hgp, ngudi k¥ su

thuong khong chic chin 101 giai tim duge co gidl quyét dugc vén d& dang ton tai hay

khong. Trong mét sé trudng hop khac, lai o

\
thi-C

Néu da s0 cac phuong—ph-ép:deu Ikha-thi-t

rét nhidu loi giai c6 thé str dung duge.

dng viéc cia ban - mot ngudi k¥ sw la.

phai danh gia cic phuong phap va chon ra mot

- Trong-thuc t&, ngudi k¥ su thudng. hiém khi

phuong phap phu hop nhét.

bat gép nhiing | bal toan nhung vén dé c6

diy dG moi dit liéu cin thiét cho 10 giai. Mot cong viéc quan trong va chinh yeu

trong viée gial cac bai toan k¥ thudt 1a thu thép di lidu co thé hd trg cho viéc

gidl.

tim 101
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Cubi cing, ngudi k§ su co the phai giéi quyeTW chua timg duoc gidi trade do——— -

Ban phai lam gi néu phu phai d6i dién voi bai toan héc bia ? Ban c6 thé phai dya

-~ —vaonhingcach- gidi-da-c6-cho-nhiing. bai to4n tuong ti Tuy nhién, nhiing bai toan k¥

thuat thuong ca biét &&n mac ban khong thé st dyng nhitng cach tiép can thong —

thuong di dugc tim ra trude do dé ma bit chude.

5.1.2. Nghé thujt va khoa hoc gidi quyét van dé

K¥ néngigiiiéti t]l;yé?f t5t céc vAn d& chinh 1a dic tinh quan trong clia nhitng nguor ky—

_ anh dat. Tir rat sém, khi ban dugce dao tao trong mdt truong dai hoc k¥ thudt,

an d& nhét thiét phai rén luyén va phét trién cac kha ning dé giai va trinh bay 10

gidi cho cac bai toan, van dé tir don gian dén phie tap, theo mot trinh tu c6 16gic va

" ¢6 hé théng. Giai quyét vén dé k¥ thuét 13 mot sy két hop cia cd-hal mit: khoahoc
va nghé thuat. Khia canh khoa hoc cha giai quyét vén d 12 & chd st dyng céc kién

thitc v& toan, vat 1y va k¥ thuét thuong dugc cung clp trong sudt hai hay ba ndm dau

ctia mdt chuong trinh dai hoc Ky thuét. Cac kién thuc nguyén téc nay chinh 1a mot

trong cac cong cu cho nghe nghiép chuyén mén clia ban sau nay.

Tuy viy, chi khoa hoc théi chua du. Giai quyét vén de ky thuat dong th(n la rn;)_t
nghé thudt. Tinh nghé thuat nim & su sang tao, danh gia thyc nghiém va cac giac
quan st dung cdc cong cu khoa hoc dé giai quyét cac van d& mot cach higu qua.
Ngudi can bd k§ thuét phai biét chuyén bai toan thuc t4 thanh dang thirc bai todn ¢
thé str dung céac cdng cy khoa hoc dé giai quyét. Nghé thuat giai quyét vén dé tuy

thudc vao kinh nghiém cling nhu tryc quan clia nguot can bo. =

5.1.3. Cic phwong phap gidi quyét vén dé k¥ thuat

Khong c6 mot chién lugc nao giai quyét duorc moi van dé ky thuat Cac ky suphal
str dung nhiéu phuong phap giai quyet van d khac nhau. Dé dap tmg voi nhitg yéu
cau da dang trong k§ thuat, 3 phuong phap giai quyét van dé thudmg duge st dung

14: phuong phdp khoa hoc phu’orng phap phan tich k§ thugt va phuong phép'th‘iét 'ké c
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k¥ thuat. Du rng chirc ning co khac nhau, ca 3 phuong phép nay d&u c6 diém chung

la gii quyét vén dé timg-budc-mot. Trong chuong nay, sy khac nhau gitra 3 phuong

phap s€ dugc trinh bay, phvong phépkhoahoc-sé-duge-phan- tich-mot cach chi tiét,

5.2. Cach tiép cAn muc tiéu giai quyét van dé k¥ thuit

P& minh hoa cho sy khéc nhau gifta cac phuong phap giai quyét cac vén d& ky thuét,
BRTY ta hily xem m sau. Gla SUf ban F‘Tﬁo‘rkrsu “hod-hoe- G—met—eeﬂguty—lor-kchuyen___

v& hoa chét. Gidm dbc mudn nang cao nang suit qué trinh san n xuht cia mot chat

: --—mmﬁﬁue%#d%déﬁngthmMQngﬁl bénh ung thr.
Nguyén liéu

Nhigt

Hinh 5.1. So dé san xudt enzyme

Ban duge giao nhiém vy tim dap 4n cho ba ciu hoi sau:
- Liéu tang 4p lyc lam viéc co lam tang nang suat lao dong mbt cach dang ké?

- Nhimg gi 14 dieu kién lam viéc t8i wu cho day chuyén san xuat enzim?

- 'Ij'réu—c(’)—mc’jt—qué—tr—i—nh—sén—xuét,—uu_viét_har;LTth@y_jhéf qua trinh sén xuat hién

thoi hay khong?

~ Hay xem xét vAn d& nay: Ban co thé sir dung cung mdt cach tlep can de tra 101 mot

trong ba cau hoi trén khong?

Mot ki sur thye hanh, néi chung s€ str dung cac cach thirc khac nhau dé giai dap cac

Al hoil trér, Timg cau héi s& dugce trinh bay cu thé trong phén nay. .




5.2.2. Phwong phap khoa hoc.

Cau hoi thir nhét (co thé ting ap lyc lam viéc dé ting ning xuét hay khong) co thé

dugce cnuyen thanh mot-gia thuyét (Hypothesis). Mot gia thuyét (duoc trinh bay cu

thé hon & phén 3) la mdt gia dinh v& kha nang Ung xur clia mot hé théng. Gia thuyét
¢6 thé duoc thir nghiém. C6t 16i cia phuong phép khoa hoc chinh 12 dua ra mot gia

thuyét, tién hanh thir nghiém, tir két qua thir nghiém s& c6 thé cdng nhén hogc loai bd

git thuyét da dit ra.

__Ap dung phuong phép khoa hoc vao ciu héi thir nhit: ta co thé tién hanh thir nghiém

gia thuyét “ting ap luc lam viéc c¢6 thé ning cao nang sudt qué trinh san xult enzim

dang ké khong”? Co nhidu cach tiép can vén d& nay. Viéc thir nghiém don gian nhét
cb thé 13 tang ap lyc lam vige va danh gia muc d§-san xudt. Nhung cach- tiép cAn ndy.
c6 thé gip khé khin trong viée thuc hién thuc t8 nhu 13 cac thiét bi co thé khéng
chiu dugc ap suét 1am viéc cao hogic cong ty co kha nang khong chép nhan viéc dimg

sin xuét dé tién hanh thi nghiém.

=~ Mot-phuong-an-khic 13 ta-co- thé 13p_ mot md hinh toan hoc, cén cir vao nhu'ng kién

thirc v& hod hoc ctia hé théng. Bang cach xét anh hudong cda ap luc dén phan tng hod
hoc, ¢6 thé kiém nghiém gia thiét da dat ra thong qua cac thi nghiém md phong trén
may tinh (thuong duoc goi la cac thi nghiém 5). Cubi cing, ta cling co thé xdy dung
mdt md hinh thu nhé (thuong duoc goi 14 md hinh vat ly) ctia nhiing phan ing hoa

hoc va kiém ching mét cach déc lap dé lam sang to anh hudng cua ap luc lam viée

dén ning xuét. Cach st dung cdc mo hiAh dé kiém nghiém cac gid thuyet-s&-duge——r

trinh bay & nhiing chuong sau.

75.2.3. Phuong phap phén tich Ky thugt—— - — = ———— - - = -~

Pé tim dap én cho ciu hdi: xac dinh ché do lam vige tot nhét cua day chuyen san

xuat enz1m thue ra day 14 vAn @& rat phirc tap, ta cAn phai nghién ciu moi khia canh

cua day chuyén san xut (v1 du nhu ap lyc, nhiét do, mic 4§ cung 'Cé‘p‘ chit hoa hoc, - —
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muc db tiéu thy ning lugng, hiéu sut truyén nhiét). Véi dang cau hoi nay can phai

str dung phuong phap phén tich. Véi phuong phap nay, trude hét van dé duge xac

dinh 10 rang, tiép do, dif liéu can thiét s& phai- duoc-thu-thép;-edc-cong-cu- _phén tich

phai duge chon loc va 161 giai duge tinh toan bing may tinh. Trong vi du nay, ban
phai sir dung két hop cac md hinh toan hoc voi cdc md hinh vét ly dé didu tra tac
dong cua ché d6 lam viéc dén hiéu qua san xuit. Trude khi bat dAu phén tich, ban

___phai dy doan Wtharﬂq cdng-cta-mdi-cach- giai quyét. Ban s& cO cb ghng san

xuit that nhleu enzim ma khong cén quan tim dén chi phi san. m xuat, hay la bansé cb -

-—%WWDMPM ting kllogram sén pham‘? Ban dong ¥

vGi viée san xut mot lugng enzim khong d6i hay la dbng y voi day chuyén sén xuat

méi hoat dong gian doan (vi du nhu 1am 2 kip mot ngay)? Céu hoi nay can dugc
" chuyén thanh mdt dang cta mo hinh todn hoc duoe goi 13 ham muyc tidu. Ban ¢6 thé .
dua vao nhitng m6 hinh toan hoc nay dé tinh toan ap suat, nhiét 46 va nhiing ché d6

lam viéc khéc sao cho phi hop véi cae ham muc tiéu do.

5.2.4. Phwong phap thiét ké ky thuat.

Co the st dung mot cach tlep can  khac dé"ﬁh_é't'"tf'i_éh"_i}g':3§ﬁhﬁ:g§ﬁﬁ;§lﬁo‘ﬁgiénf"——
thiét ké cac day chuyén san xudt mé&i (cau hoi thir 3 da duoc dit ra o trén). Pay chinh
1 vén d thidt k8, doi hoi mot két qua 1a it nhat @ ra dugc mét y tudng. Trong
phuong phap thiét ké k¥ thudt, ban phai xac dinh van d& mot cach ¢An than, phai thu

thap dir liéu, dwa ra cac phuo‘n an khac nhau, phén tich va lya chon phuong an, tién

hanhthoc-thi- ~va-danh-gia-giai-phap-dugc chon. Yeu td guan tron nhat cua iai pha
gra-gi g & phap

cho céc van d& thiét ké 13 phai x4c dinh duoc vAn 8. Ta cb quyén dé danh gia bét cir
phuong 4n ddy chuyén san xufit nao khong? Céc hoa chat cd luén sin ¢ hay bi han
~ ché, nhitng thiét bi cin thiét dd san c6 chua, didy kién cac phan ing c6 dam bao
khong? Sau khi thu thép nhing dit liéu phu hop, ban cin dua ra nhilng y tudng vé
mot phuong an day chuyén sin xudt méi. Nhitng ngudi k¥ su co thé sang tao ra mot

Y- tudng-moi- bang cach nao? Thoéng thudng, ching duge thuc h1en boi céac nhom

chuyén gia va trao dbitrong-cacnhém-lam-viéeSau-khi dua ra dugc cac phu‘(mg an
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v& cac diy chuyén san xuat, ban 6 thé lap lai cac budc phan tich nhu phan 5.2.2 cho

mdi phuong an. Didu nay s& cung c¢ip nhimng co s6 d8 ban lya chon mgt phuong an

—Kha Thi ahat Tham chi néunhu-loi- glal—duerc'rde—xuat ma tudng ring da chép nhan

—etrrminh-hoat -dong thét-su--Sau-khi day. chuyén mai duge xdy dung,

duge thi cong viéc cua ban chua hin d3 két thac. Ban phai trién khai thuc thi phtrong
4n méi, tire 12 phai xdy dung va vén hanh day chuyén san xuAt mai. Mt trong nhiing
bude tha vi nhat cia k§ thudt chinh 1a duge nhin thdy san phdm cva chinh y twong

ban cin phai

danh gla . chét lugng hoat dong cua 06 d& dam bao rang loi nhuan tinh toan daduoc————

thuc té héa.

" Trong nhiéu truong hop, nhiing phuong phap thiét ké

5.2.5. Sy cAn thiét ciia sang tao

khong dung khi dua ra thj truong. Céc phuong phap thiét k& sang tao ludn doi hoi
qua trinh san xuét, chao hang va béan san phédm phai dugc quan tam thich dang khi
thiét ké. Hon nita, khi ngudi k§ su bi ling ting boi st dung cac phuong phép phén

t1ch v thiét ké tmyen théng khong con phi hop voi hoan canh hién tai ludn thay d6i,

a6l luc caﬁ co nhung phuong phaprmm cincosusangtao. T T T T

Phuwong phap phén tich ky thuat

6.1 Gidi thiéu

va phén tich truyén théng s& .

6.2

6.1.1 | Gici thieu v& phan tich k§ thuat

6.2.2 | Giai céc bai toan phén tich

Thu thap s6 liéu

6.2.1

6.2.2
6.3
631

Gidi thigu

Thu thép sb liéu

Luya chon phu’o’ng phap phén tich
.' GILIO'l thi éu
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6.3.2 | Lua chon céc dinh luat vat 1y

6.3.3 | Chuydn ddi thanh cac biu thitc toan hoc

6.4 Dy doan 101 gidi
6.4.1 | Gi6i thiu
6.4.2 | Vidu

6.5 Gidi quyét vhn dé
- 55T [ Giatcac bidu thic-todrheoe- - bing tich bién

6’.5.2 “Qﬁy thc vang” cho viée xtt 1y cac biduthic ~ = , R

.~ .. 653 Thao tac chit luong

6.5.4 | Cac 161 khuyén cho xir Iy cc biéu thie
6.6 Kidm tra két qua
~ 6.6.1 | Gidi thigu
6.6.2 | Sir dung logic dé trénh céc tra 10 vat ly
6.6.3 | Str dung logic dé kiém tra viéc x{r Iy cc biéu thire
6.6.4 | Str dung phéng doan dé kiem tra 10i giai
6.6.5 | St dung thir nguyen dé kiém tra 101 giai

67 o .Thu' nguyen T T e
6.7.1 1 Gi6i thiéu
6.7.2 | Phan tich thit nguyén

6.7.3 | Chuyén ddi thir nguyén
6.8 Vi du vé phwong phip phén tich k¥ thuat

6.9 THng két chwong

CAu hoi on tap

6L Gigithigu—— —

6.1.1. Gi6i thiéu vé phan tich k§ thuét
Phan tich 12 Gng dung cta cc nguyén Iy clia toan hoc va khoa hoc dé giai quyét cac

“~Bai toan k§ thuat—Tir phéan tich tiéng Anh (analysis) bt ngudn tir cac chit Hy lap
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ana- + lyein, ¢6 nghia la chia nho ra timg phan. Chung ta phén tich céc van dé bang |
cach chia chiing ra thanh nhiéu phin.
—Tm—ngm‘ét—b'éi—toén—phén—t—i-eh,—hé:—t—hén-g—dﬁ_duqc xac_dinh va ta can xac dinh cac dic

trung cua hé-th-éng. Mot vi du don gian, cac bai tap v& nha cla sinh vién cling 1a cac =
bai toan phén tich. Mgt bai toan phén tich didn hinh co dang: “Cho a, b va ¢, héy xac
dinh x,y vaz”

~——Céc-bai-todn | phamtwh ¢6-hai dic.tnmg quan trong. Thi nhét 13 hé théng va tinh

~ hudng clia bai toan thudng dugc X xé4c dinh ro rang. Thir hai la"eac bai-todn- phén tich————

thudng chi c6 mot cach giai. Hay Jién tudng dén cac bai tap vatly ¢ trudmg trung hoc

phd thong. Cho cic vat chuyén dong co gia téc va can phai x4c dinh vi tri cia ching
tai cc thoi diém xéac dinh. Hé théng da dugc xac dinh (vi dy, ching ta di bidt can
-~ phii tinh toan nhiing gi) va chi c6 mdt 101 giai (trong trudong hop. nay vi tri cha vt 48
duoc xac dinh boi x=a-1/2 voi a 12 gia tde va t 1a thoi gian. Véi mbi gi4 tri cia ¢
chi c6 mét gia tri twong ng cua x. Cic bai toan nhu xac dinh ng suit trong khung
clia cac cdy cdu, xac dinh lyc dhy chn thiét dé phong vé tinh vao quy dao, hodc tinh
toan do tin cdy cla mang may tinh 14 céc vi du vé cac bai todn phén tich k§ thuat.

“ Nhu {rén dd noi cac bai toan phan tich thudmg-chi-cé-mdt-cach-gii tot. Taisao lai_
nhu vay? Trong thyc t&, co rdt nhiéu bai todn k¥ thudt (goi 12 bai toan thiét ké) c6
nhidu cach gial. Hay chd y hai bai toan sauw: (1) Xac dinh lyc tac dung 1én 1 puly, va
(2) diéu khién mot chiéc xe 1&n cho ngudi bi ligt c4 chan va tay. RO rang 1a bai toan
lyc tac dung 1én puly chi c6 mot dap 4n (mot lyc) nhung bai toan didu khién xe 1an

co thé cd nh1eu phuong an dleu khién (xem Hinh 6. 1) Céc bai toan thiét ké dugc dua

ra bdi phuong phap thiét ké ky thuat
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[finh 6.1: Minh hoa v& bai toan thiét ké va phan tich

6.1.2. Giai cac bai toaw phan tich———
Qua trinh dung dé giai cac bai toan phén tich duoc goi 14 phwong phéap phan tich k¥
thuat. Phuong phap phén tich k¥ thuat dung 43 xéac dinh cac quy luat khoa hoc va

) toan hoc. Phuong phap phén tich mang tinh khoa hoc cao hon nghé thudt. Dé giai

1. Xac dinh bai toan

2. Thu thap sb liéu va kidm tra tinh chinh xac ctia s6 lidu
3. Lua chon cac phwong phap phan tich

4. Dy d;)én giéi. phép ) -

5. (iai bai toan

6. Kidm tra két qua

~ Nam bu’orc ch01 trong phuong phap phan t1ch ky thuat s& duge mo ta cu thé trong céc

phan tiép theo.
6.2. Thu thap s6 liéu

6.2.1. Gi6i thi¢u
Trudc khi tiép tuc qua trinh giai, cin thu thap sb liéu va ching minh réng ching

thich hop v&i bai toan di cho. Céc s lidu ¢6 thé bao gdm sd ligu vét 1y (vi du cdc

kich thudc, dién ap, dong dién, nhiét do, hay van ¢ hoac so liéu thu-duge-tir-ede————
qua trinh phong vAn. Mét sb bai todn doi héi vige mé ta bai toan va cac budc thu

thap so liéu phai dugc thuc hlen mot cach riéng 18. Trong mot s6 bai toan khac, viéc

x4c dinh bai toan ¢ thé duara mot sb hay tht ca sb litu.




6.2.2. Thu thép so lidu
Cic s6 liéu c6 thé thu thap bang hai cach. Cach thir nhét 13 tién hanh voi mé hinh thi
' '—ngh1em dung-dé-thay- thé hé théng thyc. Cac bién ctia hé théng c6 thé thay dbi va cac

gia tri du ra duge ghi lai. Cac thi nghiém tién hanh v&i mo hinh nhé hon h¢ théng -
thue s& m6 ta cac dai lugng vat ly cia tat ca hay mot phan clia hé théng thuc.
Céch tht hai 13 tién hanh cc phép do trén thuc té. Cac gia tri do ¢o thé 1a ung suét

- «ph&t—&mhtrengcac_dam_ha_mmg_xoan trén truc ciia mot dong co dién.

~ Trong t tAt ca cac fruong hop, “mot ditm quan trong la phéi- kidm uca tinh u,w,LLy cua————

cac s6 lidu. Voi céce sb lidu do, cin xem xét ching va tién hanh do 1a1 néu cam thay

con nghi ngd. Voi cac s6 lidu lay tir cac ngudn khac can kiém tra k¥ cac nguon 5O
liéu. Vi du cac s6 liéu sin c6 trén internet nhidu khi chua dugc kiém dinh mot cach
d6c lap. Tuong tyr, khi tién hanh phong van moi ngudi vé mot vén dé nao d6 can cha
y cac phat bidu cta moi ngudi co dya trén cac s6 liéu hay ho dua ra céc gia thuyét vé

cdc diéu kién trén internet.

6.3. Ll_l’a chQn cac phwrong phap phin tich

6 3 1 GlO’l thleu | B e e e

Qué trinh lya chon cdc phuong phap phén tich gbm hai buge. Bude mat, lira chon
cac dinh ludt hay nguyén ly co ban s& 4p dung cho h¢. Cac dinh luat hay nguyén ly
thuong 1a dinh luét hay nguyén ly toan hoc va khoa hoe. Vi dy, dinh luat hai Newton

vé chuyén dong (lyc = khéi huong x gia tbc F=m-a) cb thé két hop vdi diéu kién

CAr bﬁngluc—dé—gi—é—i—nh—i—é‘u—bé—i:teén—t'inh_h.g;cﬁCéC_,phu;mg trinh duge x4y dung tlr cac

dinh ludt co ban dwge sir dung dé giai cac bai toan.

Budc hai 12 chuyén cc quy luat vat ly thanh céc bidu thirc toan hoc (con goi 1a cong

" thie toan hoc). K§ thuat 1& mdt linh vuc dinh hugng- La mét k§ su, cin phai xdy
dung cic cong thirc toan hoc clia thé gigi vat ly. Co thé cin phai hiéu 5 su phy thude
clia dién 4p vao dong dién, hodc quan hé gitra nhiét luong va nhiét 6 vv... Néu chi

“biét Mot Gach don gian ring mot bidn nay phu thudc vao mot bién khac la chua du

D& phan tich cac hé tuong tac-voi-thé-giéi- vty can_thiét phai xac dinh quan hé —
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gifta cdc bién voi nhau mét cach dinh lugng. La mﬁﬂ&méniphéﬁr'rérwﬁﬁ%dﬂng——w —t

cac cdng thirc todn hoc cho moi quan hé gilra cac bién.

6.3.2. Lua chon cac dinh luft vat ly
Trong k¥ thudt va khoa hoc, cac dinh luat 12 cadc ménh d8 vé tu nhién ma ching dugc

coi 14 dung. Mot cau hoi dgt ra la : lam thé nao dé biét cac dinh ludt la ding? Trén

T thue ib ban khong biét dinh TuAt Ta G, Céc dinh gt lirkhong the-chring minh-vi————

chiing gan lién véi thye té, véi cac thude tinh vat ly. Do c6 sai 50, cho du bancd do -

e _E‘éﬂmﬁﬁﬁﬁw&t&céﬁhaﬁéénbaem&ufban.ﬂﬁngkhdng_Il_l_é_ chimg minh dugc

ring cac gid tri 1a dGng nhur trong dinh luat da néu. C6 vé nhu hoi la 13 rit nhidu cong -
~ viée k§ thuat dua trén cdc gia thiét chua duge chimg minh, nhung nhiing gia thiét 77

ndy d tdn tai cﬁng véi thoi gian. - T -

Mot sb luong rat 1om cac tinh todn ky thudt bét dau tir mot sb luong nho cac dinh luat

vat Iy. C6 ba loai dinh luat vat ly rit quan trong trong k¥ thuat: cac dinh ludt bao

toan, cdc dinh luat chuyén dong, va cac dinh ludt co ban. Cac dinh luat nay s€ dugc

trmh@! trong céc hoc ky téi. Trong chuong nay, cac dinh luat s duge gidi thiu

qua nhim minh hoa céc dinh lut vt 1y duge str dung trong phuong php phan tich
k§ thudt nhu thé nao.

Céc dinh luat v bao toan 1a cac dinh luat quan trong béc nhét. Trong céac hé k¥ thudt,
thudng gia thiét rang mot vai tham s6 vét ly co ban 1a khong ddi. Nguoi ta thy rang
khéi lwgng, md men dong lugng (khéi lugng = van tbc), m6 men quay, ning luong

— (ctiaca Hé)‘lﬁ‘khﬁng*thay—dé—i?B-i-nh—lfuatTVéﬁsL;r:bZao,_,toan,_llﬁng lugng con duge goi la

Pinh luét thir nhit v& Nhiét dong hoc. Céac thudc tinh bao toan s& can bang (tc 1a s&
khong thay ddi v&i cac trang thai khac nhau cta hé).
" Céc dinh luat bao toan 1a co so cho nhidu tinh todn k- thuat, K§ su hoa co thé st
dung sy can bing ning luong 8 thiét ké hé thdng 1am lanh. Ky su co khi dung diéu
kién cin bang md men d8 tinh dong chay muc trong may invv...

~Noi dung céc-dinh ludt béo toan duge tom tit trong béng 6.1.

Bang 6.1 : Cac dinh luatbao toan pho bién
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Thudc tinh bao Vidu Céc dinh lut bao toan khac

toan

Khéi luong (m) Xac dinh Tugng hoa—Phuong-trinh-lién-—tye-cho-dong

chét cAn thiét cho cac chdy cho chat long mét do
qué trinh cdng nghiép  khdng d6i, tong cua dong chay

téi va di coa mot nit bang

M6 men &@ngi Xac dinh van tbc ban , : e
. _luong(mv)  dauchamdtquabéng
chdy sau khi bi danh

bai gly.
Mé men quay Xéac dinh van tdc géc Dinh ludt Kepler-2: Mbt doan - e
(mvr) cta mot canh quat théng ndi mat troéi va mot hanh
tinh bét ky quét nhiing dién tich
bang nhau trong nhimg khoang
thoi gian nhu nhau.

*Nang luong (E) Xéc dinh sife nang ~PRuong tinh Bernoulli= quamhg-—-————

(dinh luat the cta mot canh may bay gilta ap suht, van tdc va dd cao

nhit v& nhiét cua chit long,
dong hoc)
Sy tich dién (z) Xéac dinh d6 pH cua Dinh lut Kirchhoff : Téng dong
muaaxit  dién Qén va di khoi mot nit bing
khoéng. N -

Céc dinh luat phd bién khac dugc dung lam xudt phat diém cho cac tinh todn k¥
~~thuat 1a cac dinh luét vé&-chuyén dong: Isaac Newton (1643-1727) da dua ra ba dinh
ludt vé chuyén dong. Dinh luét thu nht vé chuyén dong (con goi 12 dinh ludt quan
tinh) phat bidu ring mot vét s€ gilt nguyeén trang thai dimg yén hoéc chuyén dong

_théing déu.néu lyc tac dung lén n6 can bang,
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Pinh luat thir hai cia Newton vé chuyén ddng néu lén luc (I) tac dung [énm mot vét
bang tich cia khéi luong cta vat (m) voi gia tbe ctia n6 (@), hay F=m-a. Dinh luét

— thir l:Ta—cﬁa—N'ew’to-n—vé—e-huy—én—dén—g—Qeén_ggi_dinh_luat tac dung va phén tac dung)

cho biét khi mot vét bi kéo hay ddy, né s tao mdt luc tvong duong nhung huong
nguoc lai.

Céc k¥ su dién co thé sir dung dinh luét thu nhét clia Newton dé md ta chuyén dong

—-—cha-cae-dign-ti- tmng—tu%mangwﬁacky_suhang_ 10ng, thiét ké hé théng ddy méi dua

~ trén dinh luat Newton thir hai. Céc k§ swco Khi ding dinh Tut Newton thirba- aé gldl—fi :

bai toan xac dinh céc lyc tic dung trong cac khO'p dong.

Loai dinh luat tht ba 13 cdc dinh luat co ban ma chiing mo ta ‘céc quan hé gifra cac
thudc tinh c6 thé do duwoc cia hé. Céc dinh luét co ban 12 cac dinh ludt thyc nghiém
i chiting dua trén cac quan sét nhiéu hon la dya.trén ly thuyét. Co ba dinh luatco
ban quan trong 1a
1. Pinh luit Hooke (tim ra b&i Robert Hooke, 1635-1703): lyc dan hdi cua 10
xo (F) ti 1& v&i d6 bién dang cua no (x), hay F=k-x, véi k 13 d6 cimg coa 10 xo hay
hé sb dan hoi.
“2.'Dinh luat Ohm (timra bt -fGEGrg—Simenf@hm-;f:1f7-89:1:854:ﬁ:dién_:é,p;Q@ﬁ:_
bang tich sb cuong dd dong dién (I) vdi dién tro (R): U=IR.
3. Dinh ludt chét khi Iy tuéng (con goi & phuong trinh trang thai khi 1y
tudng): 4p suét (p) xthé tich (V) = sb mol (n) «hing sb khi (R) x nhiét d¢ (T), hay
pV=nRT

Cac k¥ su xdy dyng co thé sir dung dmh luat Hooke dé xac dinh quan hé gifta img

suAt sinh ra trong mot dam (u’ng suat = lu‘c/dlen thh) v6i bién dang ti doi (bien
dang/chiéu dai) cia n6. Céc k¥ su dién co thé dung dinh ludt Ohm dé xac dinh dién

rrrrrr ~4p roi trén cac mach dién. Cac k¥ su co khi c6 thé tinh todn ch1eu day can thlet cﬁa

binh chtra & xy nhd 4p dung dinh luat chét khi 1y twéng.
Nén luya chon cac dinh ludt vét Iy nhu thé nao? Nguyén 1y chung 14 tim mdi quan hé
~ gibra cac phan tu da blet cua hé voi cac phén tir chua biét. Vi du, muén tinh vén tbe

cia mot vién dan sau kh1 no xuyen qua mét biic twong, cb thé sir dung sy bdo toan
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mé men dong lugng, Ta s€ cb quan hé giita cac yéu to da biét (khéi Tugng va vartoe —

ban dAw) va cac yeu to can Xac dinh (van toc ctia vién dan sau khi xuyén tuong).

6.3.3. Chuyén d3i thanh cac biéu thire toan hoc
Céc dinh luat vét Iy khong thé st dung dé tinh todn dugc trlr khi ching duoc chuyén

~_thanh céc bidu thue toan hoc chira cac tham sb cAn xac dinh. Do vy, bude thir hai

LIV,

——eha-vig

quy lugt vat Ty thanit biew thic-todn———

mmﬁm%w@a@ [uat vat Ty thamin biéu thire-todn————

hoc. Vi dy, gid sur can phén tich mdt mach dién tai mot nGt ma no chia thanh hai -

ohanh 18, Néu ta bict cuong 4 domg dién trén—dﬁyehinh_tmdckhixé_nhénh vacuong

d6 dong dién trén mot nhanh ré, lam thé nao dé tinh cudng do dong dién & nhanh con

lai. Khi nay gé‘m cd méi_ql_lan hé gifta cac dong dién ctia mach. Pinh luét Kirchhoff
v& dong dién (bang 6.1) s o th quan hé d6. Theo dinh Tudt, tong dong dich dbén va
di khéi mot nat béng khong. Khi nay ta co:

Cudng d6 dong trén day chinh = cuong d6 dong nhanh 1 + cudng do dong
nhanh 2

 Bidu.thric toan hoc biéu dién moi quan hé gitta cac dai luong da biét voi cac dal

luong chua xac dinh. Twr biéu thirc toén hoc ta co thé x4c dinh céc dai luong can fim.
Vi du sau md ta viéc chuyén tir cac dinh luat vét ly thanh c4c biéu thirc todn hoc.

Vi du : Xac dinh vén tdc cia mét tén kira voi gia thiét rang tén lira s& dung lai khi nd
& rit xa tral dt,

Giai : Lic tén lia bat diu bit diu bay, ning luong cia tén Itra 14 hiéu sb gifra dong

nang clia no va na'mgIWlu’trh&prdén—cu’a—tréi—dét.—Kh.i_téanraﬁimgc”rnoi rat xa

trai dét, tdng ning lugng cla no s& bang khong. Khi nay phuong trinh cAn béng ning
Ning luong Lic bit dau bay _ nang luong lGc & rét xa tri dht— nang lugng

ctia lyc hdp dan =0

Hay
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Dong ning luc tén lira

m-G-M

Jra. Nang lugng cua h,rc—h'ép—dén—b:‘?mg

2
& . m: hY s hY A 3 by A A L} A
bat bay la ——2—v01 m 13 khéi lugng va v 1a vén toc cua ten

_v6i_G_1a_hang so hép dan vii try,

G =6,672x10" (m’kg’

bén kinh trai dat, R =6,37x10°(m). Khi ndy ta ¢d :

152y, M 1 khéi luong clia tréi dht, M =5,98x10"

(kg), vaR 12

mv mGM
2 R T ——
Hay o - : T
y=(2GM1RY" -
Thay cac gia tri & trén vao bidu thirc tinh v ta cd
R .
v=\F.(6,67x10'“m;;’c§>:1-;;2-(6,98x1024 kg) 112 ()
7 U o
thiét ké ky thuét
7.1 Giéi thidu
71.1 | Gioi thidu v thist ke ky thuat .
7.1.2 | Gidi céc bai toan thiét ke
~ 72 |Duaracacloigiai )
72.1| Giéi thidu : 7
79.2 | Thao ludn tap thé
723 Cac-phuong phap tao ¥ tuéng moi
7.3 Phén tich kha nang va lya chon i&i giﬁiﬁ _
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7.3.1 | Phéan tich kha ning

7.3.2 | Lua chon loi giai

7.4 | Thue thi va danh gia 1oi gidi

7.4.1 | Thyc thi 161 giai

7.4.2 | Banh gia 101 giai

25 A\vVidythiétké
76 - |Cae tham so thistké ~ - - .

7.6.1 1 Gidi thi€u

- 7747 Sang tao thong qua thidtké-al = —— ——mnrmmes

7.6.2|Vidu
7.6.3 | Str dung céc tham sb thiét ké
7.7 Sang tao -trong ﬁliét ké
7.7.1 | Gidi thi¢u
7.7.2 | Su can thiét cua sang tao

7.73 | Sang tao thong qua k¥ thuat ddng thoi

7.7.5 | Sang tao théng qua k¥ thuét nguoc
7.7.6 | Sang tao nhu thé nao
7.7.7 | Dbi bai thanh thing bang sang tao

7.8 Tbng két chuong

Cau héi on tip - R

7.1. Giéi thigu

7.1.1. Gi6i thidu vé thiét ke k¥ thudt

Trong k¥ thudt, thiét ké 13 sy mo ta mt thiét bi hay hé théng m&i hodc cai tién. Céc

_ bai toan thiét k& khéc voi bai toan phén tich & ca tinh chit ca bai toan va 101 giai.

Bai-toan-thiét ké thudmg duge xic dinh v&i db nghi ngo cao hon (trai v6i bai toan
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phan tich thuong duoc xac dinh rd rang). Bai toan thiét ké ludon ludn co nhicu

phuong an dung, trong khi bai toan phan tich thuong chi c6 mot 1oi giai. Trén thye

t8, cAc bai toan thiet ké doi hoi ¢o nhiéw giai phap va-phuong- 4n-va sau d6_cin cO sy

so sanh dé lya chon bang viéc sir dung cac bd tidu chuén danh gia.

Céc bai toan phan tich thuong mang tinh khoa hoc cao hon tinh ngh¢ thuat, trong khi

cc bai toan thit ké lai chua nhidu tinh nghé thuat. S& di nhu véy 1a vi bai toan thiét

k& Tudn doi hoi pha1 tmmm—phareeﬁuemg—mm.

Gidng nhu nganh nghe k¥ thut, thiét ké kg thudt 1a rit da dang. Cac bai toan thiét— —

- . —ké thudn ] /4 déy thach thirc. Chung doi hoi lam viéc tip thé va cin c0

sy tham di_:r clia cac chuyen gia. Céc du an k¥ thuat 16n dugc thyc hién béi hang chuc

hoic hang trdm cac chuyén gia k¥ thuét 1a rat phd bién. Céc bai toan thiét ké thuong
dwoc tién hanh boi ban du an lién nganh. Trong ban dy 4n lién-nganh, céc k¥ su, cac.. ..
nha khoa hoc, va céc chuyén gia dugc tham gia thanh cac nhém lam viéc theo nhiém
vu chir khéng theo chuyén nganh. M3i nhom, gdm c6 céc dai dién tir cac nganh k¥

thut, khoa hoc, va cac nganh khéc, thuc thi mot nhiém vu duge giao.

- 7.1.2..Giai.cac bai toan 1hlet ke o

Loi giai chia mot bai toan thibt k& khong xuat hlen mot ¢ cach dot ngdt. Phin i6n cho
thidt k& tét 13 két qua ctia mdt qué trinh c6 phuong phap. Qua trinh d6 ¢6 thé khong
gibng nhau gifta céc k§ su cling nhu gilta cac bai toan. Phuong phap thiét ké trinh
bay ¢ day la rht phé bién va c6 thé ap dung cho rAt nhidu bai todn thiét ké. Qua trinh

thiét k& k¥ thuat thuong ding bao gdm sau budc sau:

|. Xéc dinh bdi todn : -

2. Thu thip théng tin

3. Puaracacloigiai

4. Phan tich va lya chon 101 giai

5. Thuc thi 101 g1a1

o

Péanh_gia loi o1al
[ =3 O




Cha ¥ ring do thiét k& khong gibng Iim qua trlmv?:fké’liﬁhuétfkhécfvéﬁ— '

qué trinh pha n tich k¥ thuat.
phap thist ké ky thuat v.%rp'h'u'(rng—ph—é—p—phﬁ.n_tich_ki thuat co gi khac

nhau? =
Thiét k& va phén tich co ba didm khac nhau co ban. Trong phén tich, ta chi di tim

mot 161 giai con trong thiét ké can tao nhidu 1i giai. Trong phén tich, ta tinh toan cho

mdt 1oi giai con trong thistképhathra ehen—lm—gdeuajmn c4c tiéu chudn dénh gid.

Diém cubi cung, trong thiét ké ta thyc thi loi gial. = —

-— - —Phueng-phap thidt ké k¥ thuét toan dién duogc so dd hoa trén hmh 7.1. Trong chutorng

ndy ching ta s& thao luén bdn bude cuodl clia qua trinh nay.

R

l Xac dlnh bal toén ;4— e -
LThu thap théng tin 1 \

Lwa chen i glai

[ Thuye thi 11 gial T‘ |
— — — i

: r \
J T
{ panh gia 1o glai > Khang thoa man

)
DI
Wa ra céc ol glal_wI ‘
RN
R R w.
B \Phan tich cc 154 giai| '\

- |
\ Kétthuc {thoa man) )

Hinh 7.1: Céc buéce cua phuong phap thiét ké k¥ thuat

7.2. Pwa ra cac 1oi giai

7.2.1. Gid6i thigu
“Sau khi xac dinh dugc bai toan va thu thap thong tin ta s& tién hanh dua ra céc 101

piai. Cac k¥ thuat tao ra cac 10 giai s& dugc thao Tudm trong churong nay-
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7.2.2. Théo luin tap thé

C6 mdt s6 k¥ thuét co thé st dung cho nhom hoac cho céc ca nhin dé giop ho tao ra

’

che ¥ twdng ma tir do céc [51 gial ¢o the duge tao—raTMét—trong—eé&kﬁf—thuat_nﬁLtiéng

A"

va hiéu qua (nhung thuong khong c6 tinh thuc ti3n cao) danh cho giai quyét van a8
Jhom 14 thao ludn tap thé. Viée tao ra céc y tuong béing cach thao ludn tap thé 13 mot
qué trinh khong c6 quy the. Khi tién hanh qua trinh nay nhiing 1An dAu c6 thé ban s&
cam thay khong ty tiﬂéﬁmﬁa‘n‘“@p‘mé—tértueﬁﬁ—phéi—eé-kinh_nghjémliéc huy

d6ng strc manh tép th& o thé tiénhanh hiéu qué theo hudng dn sau: T

I~

A
W LR

N1 A, A
Ve ketcat:

1. Nhom nho: Mot nhém théao luén tép thé nén gdm nam dén mudi nguoi @

dam bao 6 nhidu y tuong moi.
2. Nhém tdng hop: nhém nay gdm céc tharth vién cd-kién thire co ban khac. ..
phau trong dé c6 ca nhitng nguoi it kinh nghiém v bai toan thiét ké.
Ve tb chirc:
1. Hop ngin: td chire cac cudc hop ngén hon mot gio.

2 Ghi lai ndi dung hop: Céc y tuong sang tao phéi dugc ghi lai dé danh gia

trong cuéb hép sau. Cir ra mot ngudi chuyén lam ke Vir 46 Cacnéi-dung ghi-———
chép duoc phd bién dén tit ca thanh vién cla nhom qua mang hodc thong bao bang
bang.
Hop tap thé:
1. Khéng cén nghi 18; cac thanh vién trong cudc hop phai binh déng nhau.

Zfléhéng—dénh—g-i-é_mé,ché  nhin tat cé cac y tudng néu ra trong cudc hop.

Tranh st dung cac binh luén nhu «Y tyong kém qud”, “Thé ma cling goi la lam”,

“Chéng c6 ai lam nhu thé bao gio” vv...

3. S6 Tuong hon chit luong:-muc -tiéu- 14 thu_thap dugc cang nhiéu y tuong

cang tot.
4, Xay dung y tuong: 10 nén cac y tuong bang cach két hop céc y tuong da cd

- hode xdy dung y-tuong méi tir ¥ tudng da co.




7.2.3. Cac phwong phap tao y twéng moi

Lam thé nao dé co thé tao ra cac ¥ tudng mai? Cac k§ thuat thuong dung détaoray

2

tudng khi thao ludn tap thé gdm bao gom bﬁrrg—li'ét—ké,—l-i-ét—ké—thuéc_ﬁ.nh_v_é_quan hé

phai cai tao mot ddy ¢ TmuMwC&Khl—my bang_hﬁl_ke_CQMhL

bét budc ngiu nhién.
Bang liét ké 1a bang trong do cac cich ma mét dbi tuong c6 thé thuc hi¢n duoc liét

ké ra. Day 13 mot phuong phap hiéu qua 48 tao ra cac y tudmg. Vi du: gid sur réng can

day chuyén ¢o thé ché tao san pham khéc, diy day chuyén s& dugc c cau trac lat vano-se-

- "—duq&thu—nhehenimd&_can_)MgJMng ké cac cach ma mot thit

bi hay mot hé thdng c6 thé dugc ning chp. Tl bang ligt ké ndy, cac y tuong s& duoc

tao ra nho thao luan tap thé,

Mot ky thuat khac dugc cac ca nhén hodic cdc nhom su--dung ‘dé tao nén bang cac .

thudc tinh cua thiét bi can cai tién va céc gia tri hodc cac giai phap cho timg thudc
tinh. K§ thuft ndy dugc goi 12 ligt ké thudc tinh. Vi dy nhu d4 tao ra cac y tudng cho
sudi Am cho “ngdi nha thong minh” c6 thé quan tdm dén ba thudc tinh sau: ngudn

_néng hro‘ng (ga, dAu, cii, dién hodc nang lwong mit troi), phuong phap truyén nhiét

(birc xa, d01 luu hoac cuoﬁg bic) va mdi fruong e truyen nhiet (khdngihi-nuéc. hodc—

cac chét 1ong khac).

K7 thudt quan hé béit budc ngdu nhién 1a dic biét hidu qua khi cAn tao nhimg ¥ tudng
hoan toan méi. Y tudng & day 1a bt budc dua ra mét quan hé gitra hai d6i tuong
hoic hai tir binh thuong khong lién quan gi dén nhau. Mdt trong hai dbi tuong co thé

n-dang nghién clru va dbi tugng kia 1a mot tur duoc lura chon nghu nhién. T

£~
o

A5
uac

-
.

7ﬂt’flaiTéri*Vi*dL'Thé*thﬁng*suéif'ﬁm cho-“ngdi nha thong minh”, gia st tir “6 t6” la tur

nay dung & thay di dot ngdt tu duy khi viéc suy nght b1 bé the. Tlr dugc lya chon

ngau nhién cd thé ding dé tao ra tir khéc va Kkhich 18 dong y tuong mdi.

duge ngéu nhién chon cho tir quan hé bat budc ngdu phién. T nay s& dan toi viéc

quan tam dén viéc st dung chit chdng dong d& lam cht truyén nhiét hodic dat hé

-.thdng.sudi.1én.cac banh xe dé di c_h_uy_én tr phong nay sang phong khic hodc dung

Al e la uétc—té-‘tm—pi—n—m-étt@tdéiéyn_mg luong sirgi am ngdi nha. RS rang la,
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7.2.3. Cac phuong phap tao y twdng moi

Lam thé ndo d& co thé tao ra cac y twong mdi? Che kY thuat thudng ding dé tao ra y

tudng khi thao tugn tap thé gom bao gom-bang Hiétke; tidt- ké_thudc tinh va quan hé

bét bude ngiu nhién.
Bang liét ké 1a bang trong d6 cac cach ma mot déi tuong co thé thuc hién dugc liét
ké ra. Day 1a mdt phuong phap hiéu qua dé tao ra cac y tudng. Vi du: gid st ring cin

" phai cai fao mot ¢ dﬁ”y‘?:huyerrsan‘xuat die-CD_KChi_ndy bang 1igt ké 6 thé nhu saw: |

day chuyén c& thé ché tao san phém khéc, ddy chuyén s& -duoc cau trac lai va né-s&——

... duoge-thunhé hon trudc. CAn cha y 13 bang ligt ké la bang ké cac cach ma mdt thiét

bi hay mot hé thdng c6 thé dugc néng cAp. Tir bang ligt ke ndy, cic ¥ tudng s& duge

tao ra nhd thao luén tép thé.

‘Mot k¥ thuat khac dugc cac ca nhan hoiic cc-nhom- si-dung. dé-tao_nén bang. cac.
thudc tinh cta thiét bj can cai tién va céc gia trj hodc cac pidi phap cho timg thudc
tinh. K§ thuét nay dugc goi 14 liét ké thugc tinh. Vi dy nhu 8 tao ra cc y tudng cho
sudi Am cho “ngdi nha thong minh” ¢ c6 thé quan tAm dén ba thudc tinh sau: ngudn

ang luong (ga, dau, cui, dién hodc nang luong mat troi), phuong phéap truyén nhiét

(buc Xa, 461 luu hofic cutmg buc) va mdi 1 tIONg LUy drrhict-(khdngkhirnude-hodc——
céc chét 1ong khéc).

K thudt quan hé bét bude ngdu nhién 1a dac bigt hidu qua khi cin tao nhimg y tuong
hoan toan mdi. Y tuong & day la bat budc dua ra mot quan hé gifta hai d6i tuong

hoéc

)
1Y
o

ai tir binh thuong khong lién quan gi dén nhau. Mot trong hai dbi tugng co thé

o B

4 4n dang nghién clu va d01 tuong kia la mot tu duoge lya chon ngau nhién, Tu

L

nay dung dé thay d6i dot ngdt tu duy khi viéc suy nghl bi bé the. Tur duge lya chon

ngau nhién co thé dung dé tao ra tir khac va khich 1& dong ¥ twong moi.

—Trd lai vor viduhé -théng sudi Am cho “ngdi nha thong minh”, gia sty tir “0 t0” la u‘r

duoc ngdu nhién chon cho tir quan hé bit budc ngau nhién. Tir nay s& din tgi viée
quan tam dén viéc st dyng chét chéng dong dé lam chat truyen nhiét hodc dit hé
thong sudi 18n cac banh xe dé di chuyen tu phong nay sang phong khéc hodc dung

pin-mat troi dé 14y ning 1u0’ng stdi Am ngdi nha. RS rang la,
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khong phai tht ¢ cac ¥ tudng 1a hop 1y. Tuy nhién, k§ thuét quan hé bit budc ngau

nhién cé thé tao cac ¥ tudng mot cach hiéu qua khi viéc thao ludn tap thé khong

duge nhu mong mudn.

7.3. Phén tich cac kha niing va lwa chon 1oi gidi

7.3.1. Phén tich khd nang

0O bude ndy trong qua trinh thiét ké k¥ thudt, can phai thiét 1ap bai toén, thu thép cac
’ ‘na mang, D Iya chomrdugekhd———

5 cac 1o giai c6 kha nang,

~ thong tin canrthict v

nang tdt nhit, cac 101 giai phai duoc phén tich va khé ning thyc hién ching phai -

duge danh gia. Cac 101 gial c()‘klfarnﬁng-néu—ld&éng—phéi-.la..téi_uu_thi_phé.i loai bd

hodc cai tién va danh gia lai. Tu céc thong tin m&i nhan duge qua dash gia cac
phuong én c6 kha ning, co thé can thiét phai thiét 14p lai bai toan, thay dbi cac rang

budc hodc thay ddi cac tiéu chuan danh gia.

12x to 20x

Hinh 7.2: Bai toan thiét ké bé 1én dbc cha xe 1an

D& minh hoa qua trinh phén tich cac kha nang, gia sir ban dang lam viéc v6i phom

gip d& nhiing ngudi di xe lan., Nhom ot ban-dang-thict-ké-mot bé 1én doc cho xe

1n tay. D& phil hop vd1 cac yéu ciu cna luat danh cho ngudi tan tat & My, bé lén dbe

phai c6 do dbc trong khoang 1:20 va 1:12 va co chidu rdng 36 inches. Thém vao do,

bé phai ré va xe lan co thé leo 1én dugc. T thao ludn tap hé cO ba phuong -én-sau ———
duoc dd xuét: doan déc bom hoi, doan dbe bang thép khong oi co thé gép lai duge,
va doan dbc bing soi thay tinh. Trong trudng hop nay, qua trinh phén tich can co cac

cdu hoi sau: .




Uy
0

. Cé thé ché tao bd c6 thé didu chinh duoc 40 déc trong khoang 120 va'l

hay khong?

7777"—ieé—ﬁﬂ?rch%taofbé%fé—whiéuiéngﬂhgﬁlhﬁt ]a 26 inches?
s C6 thé ché tao bé voi céc dic didm trén va c6 the van chuyén trén mot chiec
xe lan?

— G4 thanh-cua b voéicc dic didm trén 1a bao nhiéu?

Qua trmh phin tich c6 thd din dén cac kha néng durge cai tifn. G"érs't'rféng— bébing — —

= —sm%hleptmc&glajha_re nhung rat kho van chuyen bang xe 1an. Ban c6 thé 1ay y

tuéng bé gp lai duge ctia kha ning thi hai va phat trién thanh be bang soi thuy tinh

c6 thé gap lai dugc.

Vide phin tich céc 161 gidi thay thé o thé don gién hode rat phitc tep. Tron marsd

trudng hop, mot phac thao so bo hodc mdt phén tich nhanh chong ¢ thé din tdi mot
y tudng khong dang quan tam tiép. Trong mdt sb truong hep khac, mot thanh phﬁn
co thé cén dugc Kidm tra boi cac thi nghiém. Chi trong mat s6 trudong hop, mot

chu’o*ng trinh nghién ciru toan dién co thé cAn thiét & x4c dinh tinh kha thi ctia mot

loi giai du:orc 4 xut. D& thuan tién cho viéc nglﬁérrcw1:ée:k§7:51;&thuéxng_c_}?_an_:§é§f_?,,,

cong thirc dé danh gia cac 101 gidi duge & xudt.

8
Cac cbng cu va dit liéu
81 |Giai thi¢u
8.2 Do 5 chinh x4c va @ chym . -
8.3 Lam tron s0 va cac $0 ¢6 nghia
8.4 Do lrong xu huéng hji ty
- "85 | Poludng xu hwong bién thién - )
8.6 Tong két chuong
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