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'1.1. Gi6i thiéu chung

= Ky thuat phuc vu con ngudi nhw thé nao?
= Ky thuat la gi?

= Tai sao ban chon hoc nganh Ky thuat?

= Hoc Ky thuat nhw thé nao dé thanh cong?

 Nhiing thanh tyu ky thudt thé ky 20

http://www.greatachievements.org

Greatest Engineering Achievements
oFTHE 20™ CENTURY

How many of the
20th century's
greatest
engineering

achieveme

How ENGINEERING
shaped a century and
changed the world ?7??




| Thanh twu k§ thuat vi dai nhét
Thé ky 20?

= 1903 - Charles Curtis, steam
turbine generator.

= 1903 William Le Roy Emmet,
steam turbine.

= Steam turbines—powered first
by coal, then later by oil,
natural gas, and eventually
nuclear reactors

= The biggest steam turbine in 1903 generated 5 000
kilowatts; in the 1960s steam turbines were
generating 200 times that.

'Thanh tyu thi ... 22?

= 1936: "A Symbolic
Analysis of Relay and
Switching Circuits"

= 1939: First binary
digital computers are
developed

= 1946: First electronic
computer put into
operation

= 1981 IBM Personal
Computer released

20 thanh twu (Danh sich ABC)

Cac thiét b dién gia dung (Household Appliances)

= Co khi héa néng nghiép (Agricultural Mechanization)
= COng nghé anh (Imaging Technologies)

= Codng nghé hat nhan (Nuclear Technologies)

Coéng nghé y hoc (Health Technologies)

= Dau mé va gas cong nghiép (Petroleum and Gas
Technologies)

Dién khi hoa (Electrification)
Dién thoai (Telephone)
Dién t&r (Electronics)

= Pudng cao téc (Highways)




120 thanh tyru (Danh sich ABC-Tiép)

Hé théng nwéc sach (Safe and Abundant Water)
Internet

May bay (Airplane)

May diéu hoa khdng khi va may lanh (Air
Conditioning and Refrigeration)

May tinh (Computers)

Tham hiém vii tru (Spacecraft)

Tia laze va soi quang hoc (Laser and Fiber Optics)
Truyén thanh va truyén hinh (Radio and Television)

Vat liéu chat lwong cao (High Performance
Materials)

Xe 6t6 (Automobile)

'Anh huong dén doi sbng con nguoi?

= Hay TU chon 5 thanh twu theo ban la VT dai
nhat trong danh sach trén?

= Céac thanh twu ky thuat /lam thay déi cuéc
song?

= Cac thanh twu k¥ thuat lam thay déi thé
gici?

= Céc thanh twu ky thuat cai thién hay lam
xau di cudc song/ xa hodi/ thé gioi?

| Chc thanh tuu k§ thuat 2008




1.1.2. Khai niém vé k¥ thuat

“K§ thuat la tAt ca nhitng gi quanh ching ta, béi
vay con ngudi thwong cdng nhan né giong nhw
la nwéc va khong khi. Hay hdi ban than ban, cé
cdi gi toi cham vao ma khong phai la ky thuat?...

"Engineering is all around us, so people often take it for
granted, like air and water. Ask yourself, what do | touch
that is not engineered? Engineering develops and
delivers consumer goods, builds the networks of
highways, air and rail travel, and the Internet, mass
produces antibiotics, creates artificial heart valves, builds
lasers, and offers such wonders as imaging technology
and conveniences like microwave ovens and compact
discs. In short, engineers make our quality of life
possible.”

William A. Wulf

Ky thuét 1a gi?

“K§ thuat Ia sw &ng dung clia cac nguyén tac
toan va cac khoa hoc khac vao thuc té dé thiét
ké, ché tao va van hanh cac clu trdc, may
méc, qua trinh, hé thdng mot cach kinh té va
hiéu qua”.

(The American Heritage® Dictionary of the English
Language)

Ky thuat 1a gi? < Tiép >

“K¥ thuat la Iinh vec & d6 kién thire vé cac
khoa hoc tw nhién va toan hoc - c6 dwgc thong
qua hoc tap, nghién ctru, thi nghiém va thyc
hanh - dwoc (rng dung dé phat trién cac cach
thire khai thac mot cach kinh té cac vat liéu va
nang lwc thién nhién vi lgi ich con nguoi”.
(Accreditation Board for Engineering and Technology - ABET)




'Ky thuat 1 gi? <Tiép>

= “Ky thuat la sy (rng dung clia khoa hoc dé
phuc vu cac nhu cau cla cudc song”.
Count Rumford, 1796

= “K§ thuat la nghé thuat hodc khoa hoc clia viéc

ra quyét dinh thuc té&”.
Sam Florman, 1976

'Ky thuat 13 gi?> <Tiép>

hoc... Khoa hoc la kham ph:

“Scientists discover the world

that exists; engineers create

the world that never was.”
~Thesdus Voo Karmmn, Apsaspace Engpnees

‘ What is Engineering? More...

= Engineering is the practical application of
science and math to solve problems, and it is
everywhere in the world around you.

= From the start to the end of each day,
engineering technologies improve the ways
that we communicate, work, travel, stay
healthy, and entertain ourselves.

= Engineering is a profession like medicine,
law, etc. that aspires to high standards of
conduct and recognizes its responsibility to
the general public.
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| Health Care

| K§ su la ai?

= Engineers are problem-solvers who want to
make things work more efficiently, quickly
and less expensively.

= Ky sw la nhitng nguoi Gidi quyét van dé, voi
mong muédn tao ra sw hiéu qua, nhanh chéng
va gia thanh thap cho céc céng viéc...




Cac k¥ su lam gi?

Du c¢6 phai xay dwng nhirng toa nha choc
trévi, thiét ké dong co phan lyc, hay tim ra
cong thirc cha mét loai dwoc phdm hiru hiéu
nao, tat ca cac ki sw vé co’ ban la nhikng
ngwoi gidi quyét céc van dé.

o http://www.hrvietnam.com/employers/hiringtool/ad
vice_detail/90/8/1

1.1.3. Cac cong viéc chinh cta ky su

1. PHAN TICH — ANALYSIS

o Str dung cdc nguyén tic toan hoc, vat ly va
khoa hoc ky thuat, khai thac cdc phan mém
trng dung ky thuat, ngwoi ki sw phan tich dong
vai tré cwe ky quan trong trong giai doan khéi dau
clia cac dé an thiét k&, cung cap cdc théng tin
va tra Ioi cdc cau hoi bang cdc théng tin khong
doi héi chi phi cao.

1.1.3. Cac cbng viéc chinh cta ky su < Tiép >

2. THIET KE - DESIGN

a Chuyén ddi cac khai niém va thong tin & budc
phan tich sang cac ké hoach, dw &n chi tiét, cdc
théng sé quyét dinh viéc phat trién va ché tao
san pham;

o Yéu cau: Kha ning sang tao di doi véi tw duy
phan tich, quan tam dén cac dac tinh chi tiét
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1.1.3. Chc cong viéc chinh cia ky su < Tiép >

3. KIEM TRA THU NGHIEM- TEST

o Phat trién va xay dwng cac thir nghiém dé xac
nhan thiét ké caa san phdm méi dap (rng cac
yéu cau da xac dinh.

o Thiét 1ap cac phép kiém tra chat lwgng cla cac
san pham da san xuét.

1.1.3. Céc cOng viéc chinh cua ky su < Tiép >

4. PHAT TRIEN - DEVELOPMENT

o La ngwdi hién thye hoa san pham hoac ap dung

céac kién thirc hidu biét méi dé cai tién san pham.

a Quyét dinh l1am thé nao dé hién thwc héa hodc
trng dung nhirng gi ma cac nha nghién ctru da
tim ra.

2 Ky sw phat trién dong vai tro “cau néi” tic thoi
gitra k¥ sw thiét ké va thr nghiém.

1.1.3. Cac cbng viéc chinh cta ky su < Tiép >

5. BAN HANG - SALES

o La cau néi gitra cong ty va khach hang.

o Gidi thich can ké vé san pham, dam bao dich vu
sau ban hang mgt cach tirc thdi va chat lwong
cho khach hang;

a Cung véi kién thire kY thuét viing, ngudi kY sw
b?n hang con can ky nang giao tiép cdng dong
tot.

11



1.1.3. Chc cong viéc chinh cia ky su < Tiép >

6. NGHIEN CUPU - RESEARCH

o Quan tam dén cach thirc dé ap dung cac kién
thirc vao thuc tién kj thuat.

o Kham pha khoa hoc toan, vat ly, héa hoc va ky
thuat nham tim kiém nhirng cau tra &i hodc tim
hiéu ban chat bén trong nhitng sw vat co thé sé
doéng gop cho tién b cua ky thuat.

1.1.3. Céc cOng viéc chinh cua ky su < Tiép >

7. QUAN LY — MANAGEMENT
8. TU VAN — CONSULTING
9. DAY HOC — TEACHING

Engineering Functions

Research Operations
Development (Plant Engineer)
Design Sales
Production Management
Testing Consulting
Construction Teaching

12



Engineering Functions

The focus of an engineer’s work typically
falls into one or more of the following
areas:

Research - explore, discover and apply
new principles

Development - transform ideas or
concepts into production processes

Design - link the generation of ideas and
the production

Engineering Functions

Production and testing - manufacture and
assemble components or products

Sales - market engineering products
Operations - maintain equipment and facilities

Construction - prior to construction organizes
bids, during construction supervises certain
components of process

Engineering Functions

Management - optimize the use of resources
(equipment, labor, finances)

Education - teach engineering principles in
university and industrial settings

Consulting - provide specialized engineering
services the clients. May work alone orin
partnership other engineers.

13



1.1.4. Cac loi ich va co hoi nghé nghiép

Chuyén nganh Tét nghiép 2003-2004 Ty I8
Thwong mai 307 149 21,9%
Khoa hoc xa hoi | 150 357 10,7%
Gigo duc 106 278 7,6%
KH tu nhién 92819 6,6%
Tam ly 82 098 5,9%
Nghé¢ thuat 77 181 5,5%

Y té 73 934 5,2%
Ky thuat 63 558 4,5%
Téng sé 1399 542 100,0%

Loi ich - co hoi?

1. Nghé nghiép phu hop

2. Nhiéu co hoi
3. Cong viéc thach thirc
4. Phat trién tri 6¢c
5. Tac dong xa hoi
6. An toan tai chinh
7. Thanh thé
8. M0i trwong chuyén nghiép
9. Hiéu biét nguyén tic hoat dong cac hé théng
10. Suy nghi sang tao
Tai chinh?
Nganh nghé Lwong binh quan (USD)/ndm
Ky thuat 51465
Khoa hoc may tinh 49 680
Cong nghé 48 514
Y té 45 347
Thwong mai 41900
Khoa hoc tu nhién 38 217
Noéng nghiép va tai nguyén 33716
Gido duc 32438
Khoa hoc xa hoi nhan van 31290

14



1.2. Vai tro, churc nang cua Ky thuét

Vai trd khoa hoc &rng dung

Vai trd sang tao va giai quyét van dé
Chtrc nang ti wu hoa

Chtrc nang ra quyét dinh

Chtrc nang giup d& cac nguwoi khac
Chtrc nang nghé nghiép

1.2.1. Ky thuat - Khoa hoc tng dung

Toan hoc Khoa hoc tu nhién

Cong nghé maoi

Y twong méi San pham hoéc qua trinh méi

Nha khoa hoc Ky sw
thuan tay ! thuan tay

——
Vung khoa hoc \l\

... Ky thuét - Khoa hoc trng dung

Ky su: St dung céc kién thirc da co dé gidi
quyét van dé

Nha khoa hoc: Tang thém hiéu biét vé tw
nhién

15



1.2.2. Sang tao va giai quyét van dé

Giai quyét cac van d& ctia moi linh v cla
cudc sbéng > ky thuat la mot nghé rat nhay
v&i doi hdi clia con ngudi.

Cac san pham ky thuat luén 1a nhirng san
phdm chuwa hé c6 trwéc dd6 > Ngudi lam ky
thuat luén phai la nhirng ngwoi lam viéc co
sang tao.

1.2.3. Chtic ning ti uu héa

Tinh kha thi — FEASIBLITY

o Kha thi k¥ thuat: danh gia dé an co dat dwoc cac
tidu chi ky thuat da dat ra hay khong.

o Kinh té: danh gia d& an cé mang lai gia tri I&n hon
chi phi cho né (gia thanh) hay khéng.

o Tai chinh: danh gia liéu dé an cé thu hat dwoc du
ngudn vén dé trién khai thyc hién. Nha ky thuat
néu chi quan tam dén tinh kha thi v& kinh té ma
bd qua khia canh tai chinh c6 thé sé khong bao
gi® nhin thy dé an dwoc hién thwc héa.

1.2.4. Chirc ning ra quyét dinh

Tién trinh lwa chon phwong an kha di thé
hién sy khac biét gitra k§ sw v&i nhirng
chuyén gia, can bé chuyén nghiép khac —
nhirng ngwei d6 cé thé thwe hién cac phép
tinh toan, co thé chay cac phan mém thiét ké
... nhung co thé khdng dwoc dao tao dé ra
quyét dinh. Cac ky sw can dwoc dao tao va
rén luyén k§ ndng ra quyét dinh trong céc bai
toan Ion.

16



1.2.5. Chutrc niang gitip do nguoi khac

Géan nhu dé an k¥ thuat nao dwoc thyc thi
ciing phai hoan toan dap (rng cac yéu cau
cua cong déng, v&i muc dich lam cho cudc
sbng con nguwei khde manh va tién nghi, day
dd hon.

Ky sw phuc vu moi ngwdi — n6é dang dwoc
tran trong nhuw bac sy, giao vién hay cac
nghé hoat ddng xa hoi khac.

1.2.6. Chtic ning nghé nghiép

Dé tré thanh ky sw, ban phai dap (rng cac doi
hoi nhat dinh ctia ngudi trd lwong cho ban.
Ngudi k§ sw phai cé kién thirc chuyén maén,
k§ nang nghé nghiép dap (ng céc yéu cau
doi héi cua cong viéc.

Requirements for Engineers

Strong background in mathematics
Strong background in physical sciences

Ability to communicate




Who are good engineers?

Math and science is an engineer's playground.

Most engineers work as a team, you should be a
team player and possess great skills
communicating with others. This will be highly
important when planning and creating new
projects (which engineers often do).

Engineers are also often practical, innovative,
creative and curious about how things work. So
many innovative technologies created by
engineers help make the world safer and
healthier, therefore, the desire to help people and
improve the environment is a plus.

Desirable Characteristics

Interest in and ability to work with math and
science

Ability to think through a problem in a logical
manner

A knack for organizing and carrying through to
conclusion the solution of a problem

An unusual curiosity about how and why
things work

Engineering Characteristics

Possess knowledge of math and science
Use principles of analysis and design
Solves problems

Creates plans for devices, processes,
structures, systems

Satisfies human needs
Uses available resources

18



Chu’qng 2
Nghé nghiép

< Engineering Careers >

"Tom tht chuong 2
= Céac nghé nghiép ky thuat
a Tinh s8n c6 clia nghé nghiép
o Gii thiéu cac nghé ky thuat
o Ky su trong céng nghiép
o Ky su trong dich vu
o Ky sw trong lanh dao
o Cac linh vwe hoat dong khac
o Hoc ky thuat — lam viéc & cac nganh khac
= Nghé nghiép phu hop trong ky thuat
o Thé nao Ia “phu hop” trong nghé nghiép k¥ thuat
o Lwong trong nghé ky thuat
= Twong lai cla k¥ thuat

19



George Washington
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WEEK" 2002
FEBRUARY 1723

Alfred Hitchcock

] Bl Jimmy Carter

12.1. Cac nganh nghé ky thuat

= Céc nghé nghiép ky thuat
= http://www.bls.gov/oco/ocos027.htm
» http://www.iseek.org/sv/Careers?id=12000:15

= http://www.engineeringk12.org/students/\What
Is _Engineering/default.php

Engineering Degrees Awarded by Discipline in
the US in 1993-94. (64,946 degrees awarded)

Chem./Petr.
Ind/Man/Mgmt 8.6% Civil/Env.
5.3% 15.8%

Other
9.7%

Elect./Comp.

33.1% Mech./Aero.

27.5%

20



Cac k¥ su lam gi?

Du c¢6 phai xay dwng nhirng toa nha troc
choi, thiét ké dong co phan lwc, hay tim ra
cong thirc cha mét loai dwoc phdm hiru hiéu
nao, tat c cac ky sw vé co ban la nhirng
nguoi gidi quyét cac van dé.

o http://www.hrvietnam.com/employers/hiringtool/ad
vice_detail/90/8/1

Chuong 3
Cac nganh nghé k¥ thuét
< Engineering Disciplines >

Céac Nganh nghé Ky thuat

Aerospace » Ceramic/Materials +Chemical » Civil Electrical Computer
Environmental » Geotechnical

o

st  Wanufacturing ‘Mechanial  Nucear + Ocean + A Hore

21



Aerospace Engineering

Hubble Space
Telescope

Rockets
Spacecraft
Satellites

Missiles

Ceramic/Materials Engineering

Computer components
Microwave ovens
Phone parts

Space shuttle coating

Chemical Engineering

Medicine
Fuels
Solvents
Water

22



Civil Engineering

Geotechnical * Structural * Transportation « Water Wanagement

Water/Waste Treatment + Construction Management .

Civil Engineering
Geotechnical

Soil stability
Secure structures

SE 17 Street Causeway Bridge construction

Civil Engineering
Structural

Design steel, concrete and timber
framed structures

Parking garage]
construction

—Y

Downtown Fort Lauderdale Helistop

Fort Lauderdale's - SE 17 Street Causeway Bridge

23



Civil Engineering
Transportation

Andrews Avenue,
“1i- Third Avenue &'_
m— Sistrunk Boulevard

@i Strcetscape

adrvss Avvae, Thind Avomas
& Shusunk Boslerand Serveescape

Civil Engineering
Transportation
Airports

Roadways/Highways
Waterways

High Speed Rail

Fort Lauderdale/Hollywood
International Airport

Fort Lauderdale
Fort Lauderdale 1-95/595 Interchange
Las Olas Marina

Civil Engineering
Water Management

Detention/retention ponds
Drainage systems

Flood control

Hydrologic and hydraulic principles
Navigational waterways

Hoover Dam inlets

Storm drainage
installation

Panama Canal

24



Civil Engineering
Water/Waste Treatment

Fort Lauderdale’s -Fiveash
Potable (Drinking) water treatment Water Treatment Facility

facility i .
Sanitary waste treatment facilities [ = f
Industrial waste treatment facilities

Civil Engineering
Construction Management

Review contracts
Order Materials

Hire and schedule sub-contractors
Quality control management

Construction
supervision

Electrical/Computer Engineering

Audio/Video systems
Computers
Power Plants

Distribution Lines

Hydroclectric Power Plant Electric Port Everglades / Florida Power and Light

Generators Fossil Fuel Power Plant

25



Electrical/Computer Engineering

How is your life affected by the work of Electrical and Computer Engineers?

Body Electronics Vehicle Control Instrumentation  Entertainment
- Power Train
Airbags Antilock Brakes Analog Dashboard ~ Cellular Phone
Climate Control Traction Control Digital Dashboard ~ CD Player
Security System Suspension Engine Navigation AM/FM Radio
Keyless Entry eits  POWer Steering  Transmission  Heads Up Display  Tape Player
Memory Seat / Mirror Charging System (HUD) Television
v Cruise Control  Global Positioning  CB Radio
Cooling Fan System (GPS)
Ignition
4 Wheel Drive

Environmental Engineering

Air/Water quality
Pollution control
Remediation

Soil remediation

Air quality fest

Industrial and Manufacturing Engineering

Tools
Quality Control
Assembly Line Manufa

Automotive parts

Automotive assembly line

26



Mechanical Engineering

Automation, robotics
Automotive

Biomedical applications
'+, Heating, ventilation, refrigeration

| Chc nganh Ky thuat tai TNUT

= Co khi:

[] Dién

= Dién tt-Tin hoc

= Ky thuat Xay dwng
= Ky thuat Méi treong
= Sw pham ky thuat

'Cic chuyén nganh Co khi TNUT

= Ky thuat Co khi
o Thiét ké co khi
o Thiét ké va ché tao
a Tinh todan CAD/CAE

a ...
= Co khi CTM
= Co khi Bong Iyc
= Co khi LK-CT

27



Cac chuyén nganh Dién tai TNUT

TDHXNCN (36 TC)
Hé théng dién (36 TC)
Ky thuat dién (36 TC)
Thiét bi dién (36TC)

Cac nganh Dién ti-Tin hoc-Vién thong

Ky thuat Diéu khién
Ky thuat bién tor
Dién ti vién thong
Ky thuat may tinh

o Ky thuat phan mém
o Ky thuat phan cirng

Su pham Ky thuét

Sw pham Ky thuat Co khi
Suw pham Ky thuat bién
Suw pham Ky thuat Tin hoc

28
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Chuang 4
Chia khéa hoc tap thanh cong

B6 mén Ky thuat Co khi

NGi dung chinh Chucng 4

4.1. Khai niém

4.2. Chién lvgc hoc tap thanh cong

4.3. Chia khéa thanh céng trong hoc tap
4.4. Cac md hinh danh gia hoc tap

4.5 S&p xép thoi gian

4.6 Tim hiéu cach day va hoc dai hoc
4.7 Hoc tap trén lop

4.8 Tw hoc

4.9 Hoc nhom

4.10 Téng két chwong

B6 mén Ky thuat Co khi

4.1. Khai niém vé thanh cong

Ban da quyét dinh theo hoc nganh ky thuat.
Ban can lam gi dé hoc tap thanh céng dé
nhan tam bang tot nghiép?

Nhw thé nao la thanh cong? Thanh céng la
dat dwoc nhivng gi ban da mong muon, 1ap ke
hoach va phéan dau dé cé

B6 mén Ky thuat Co khi




Ban c6 thé hoc tip thanh cong khong? Piéu nay hoan
toan tuy thudc vao ban.

Thue té cho thiy, nhiéu ban 1a hoc sinh gibi khi hoc phd
thong da khong hoc tét & dai hoc va trai lai, nhidu ban
rit vat va khi hoc phd théng da hoan thanh chwong trinh
dai hoc mot cach xuét sic.

B6 mén Ky thuat Co khi ;@

L

Minh hoa: Diém ky 1, sinh vién K43

Khao sat két qua hoc ky 1 cia 1889 sv K43:
Trong s6 434 sinh vién c6 di€m thi dai hoc tir 20 dén
26 diém, co téi 217 sinh vién (50%) c6 TBC hoc ky
du'éi trung binh (2 diém); trong d6 c6 108 sinh vién
(25,8%) c6 TBC hoc ky du'Gi 1,5!

Trong sd 148 sinh vién cé di€m thi dai hoc dué6i 15
diém, ciing chi cé 82 sinh vién (55%) c6 TBC hoc ky
dudi 1,5. Co 5 sinh vién dat TBC trén 2,5 diém!

B6 mén Ky thuat Co khi

Nguyén nhin: Sy khéc nhau giira hoc phd théng va hoc dai hoc:

1. Cé nhiéu 4p lwe méi, sw canh tranh va cic tiéu chuin
danh gia khac hin véi trong trudng phd théng.
2. Ban c6 thé gin nhw chwra 6 k§ ning cin thiét dé hoc tap
thanh cong trong mdi trudng dai hoc. Ban cin phai trang bi
cac ky niang nhu:

-Cic ki ning va chién thuat hoc tap

-Céc quan diém, thai dj hoc tap

-Cac ky ning giao tiép

-Cac ky ning 1am viéc nhom

-Cac ky nang quan ly thoi gian
3. Rét nhiéu kién thirc co ban d bi quén sau giai doan xa
hoi sau khi thi dai hoc.

B6 mén Ky thuat Co khi




Hau hét cac sinh vién nim thir nhat chi bit diu nhan thiy
4anh huéng cia sy khiac nhau giira hai méi truong dai hoc
va phé théng vao cudi hoc ky thir nhit, khi cic diém s6
nhén dwge rét thip va khong giéng nhu dw do4n ciia ban.

B6 mén Ky thuat Co khi

Ban phii lam gi? Hay tin dung nhitng kinh nghiém cia
cac sinh vién di trudc, ngay khi bat dau cudc doi sinh vién,
hay theo cac 10 khuyén sau day:

1. Chip nhin thay ddi va nhanh chéng thich nghi.

2. Manh dan dit cdu héi: Hay tan dung cac co hoi néi
chuyén véi cac thiy cb gido, gido vién chi nhiém-cb
vén hoc tip, v6i cac sinh vién nim truéc, véi cic s/v
da co két qua hoc tap tot.

3. Két ban vé6i cac sinh vién nim thi nhit nhw ban.
Hay chia sé cdc bian khoin, cic van dé ban quan tim,
cac thong tin ban c6 véi cac ban khac.

B6 mén Ky thuat Co khi

4. Sép xép va ty quan Iy thoi gian that hiéu qua (ding
s0 tay, lich ghi chép...).

5. Tim hiéu truwéc mén hoc. Hiy xem lai kién thirc cac
mén hoc tién quyét ciia timg mén méi truée khi ky
hoc bat dau.
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4.2. Chién lwgc hoc tip thanh cong

1. Xac dinh ré muc tiéu hoc tip va quyét tim hoan
thanh muc tiéu dé

2. Xéy dung ké hoach thyc hi¢n muc tiéu hoc tip

3. Biét hoc va rut kinh nghi¢m tir cac thit bai

B6 mén Ky thuat Co khi

4.2.1. Xac dinh muc tiéu hoc tap

-Muyc tiéu gidp ban cong cu ty dinh gia minh
xem da di dwogc dén dau

-Muc tiéu gitip ban xdc dinh huéng di

-Hiy ghi cdc muc tiéu ciia ban ra gidy

B6 mén Ky thuat Co khi

Muc tiéu chinh cia ban 1a t6t nghiép nganh ky
thuit ban da chon!

Ban phii quyét tAm dat dwec muc tiéu chinh 1a
tot nghiép chir khong chi la ban mong muon dat
dwgc muc tiéu do.

B6 mén Ky thuat Co khi




Duy tri quyét tam:

DPé thanh cong, ban chi ¢6 mdt lya chon: ty cam két voi
minh, hiy phin diu dé hoc tap thanh cong. Pé duy tri
quyeét tim, hdy luén nhé rang:

- Ban da chon hgc ky thuit vi nhirng 1y do chinh
dang ciia chinh ban;

- Duy tri sy tip trung va nhiic nhé minh Iy do va
tinh dang dén ciia sy lwa chon dé;

- Hay tin twéng & kha ning ciia minh; ban sé thanh
cong.

B6 mén Ky thuat Co khi

4.2.2. Ké hoach thuc hi¢n

Pé thu dwoc thanh cong cho cia mdt muc tiéu 16n, hiy xay
dung ké hoach hanh dong cho tung giai doan ngan, cho
tirng tuan, tirng hoc ky hay ca nim hoc mot cach cu the.

Hiy lap ké hoach d_é phén d_f'lu cho tirng ky hoc: mén nao
ban phan dau dat diem A? diém B?

Hay lap ké hoach cho tudn: tudn téi ban phén dAu hoan
thanh nhirng bai tip nao? Poc thém tai liéu cho mén nao?

B6 mén Ky thuat Co khi

4.2.3. Hoc tir thit bai
Thét bai Ia thudc tinh ¢ hiru, 12 mdt phin ciia qua trinh hoc
tap nganh ky thuit. Tuy nhién, cach ban xir sy véi that bai
méi quyét dinh sy thanh cong hay khong cho ca qua trinh
hoc tip cia ban.

Qua trinh vugt qua mdt van dé khoé khin:
Giai doan 1: Ccb gz"mg lam quen véi véan dé mét cach chi tiét.
Giai doan 2: Thir mdt sé gidi phap thong dung.

Giai doan 3: Tim 1oi gidgi: Thu nhé pham vi tim Kkiém 10i
gidi va tip trung cao dj dé tim den gidi phap cho van de.

B6 mén Ky thuat Co khi




Tinh kién nhén:
Cin phai kién nhin! Tinh kién nhin giip ban:
1. Tinh khéo léo ting Ién cing khi ning kién nhin.

2. Tinh kién nhin _hét stre cin thiét duy tri tw duy ciia ban
dé tir dé, ban c6 thé dat den thanh cong.

3. Tinh kién nhin cho phép ban dat dén tAm tw duy hiéu qua.

B6 mén Ky thuat Co khi

“Nhitng ngudi thanh cong 1a nhitng ngudi biét dirng 1én
sau khi vap ngi; con nhirng ngudi that bai la nhirng nguoi
sau khi vap nga, ho nam im do”.

Lou Holtz, mjt huén luyén vién béng da My

B6 mén Ky thuat Co khi

Cic yéu cau ddi véi nha doanh nghiép:

1. Ban nhit thiét phai sin sang d6i dién véi thét bai;

2. Ban nhit thiét phai ghét cay ghét ding thit bai;

3. Tinh kiép nhin 1a hét stre cin thiét, ciing nhu sin
sang chap nhén that bai va vugt 1én.

4. Thudc do nang luc hl,ré'ng t6i thanh cong chinh la
cach ban xir ly voi that bai.

Joseph J. Jacobs

B6 mén Ky thuat Co khi




4.3. Chia khéa hgc tap thanh cong

- Lam viéc no luc
- Lam viéc thong minh

- Quan diém hoc tap ding din

B6 mén Ky thuat Co khi

4.3.1. Lam viéc nd luc

+) Nang khiéu/ tri théng minh hay divc tinh
cdn cu lam nén thanh cong?

B6 mén Ky thuat Co khi

“Thién tai 1a do 1% théng minh va 99% cin ci”

1.093 bang sing
ché tai Hoa ky

Thomas Edison
(1847-1931) Thoi hoc sinh da
tung bi phé binh

1a "khé day"

B6 mén Ky thuat Co khi




B6 mén Ky thuat Co khi

300 cong trinh khoa hoc va
150 cong trinh phi khoa hoc

Albert Ainstein
(1879-1955)

Tirng bi coi 1a nguoi
kém tri khon
-Thuyé't twong abi hep
-Hiéu wng quang dién
-Chuyén dgng Brown

Tung bi dubi ra
khéi truong trung
hoc va thi rét vao

dai hoc 1921 — Nobel vat ly

B6 mén Ky thuat Co khi

+) Phén bé thoi gian va sirc luc

- Quing dudng ban di dwgc 13 tich sb cia ca thoi gian
14n van téc. D¢ giir sitc virgt qua con dwdong dai nay,
hiy phan bd thoi gian va strc lwe cho phit hop. Hiy lap
ké hoach hoc tap chi tiét va hiy nhé, dirng bao gio' dé
danh viéc hom nay cho ngay hom sau.

- Khéng nén chi nd lgc vao giai doan nuwéc rit, con lic
Kkhac thi ling phi thoi gian qua nhiéu vao cic cong vige
phi hoc thuit khac nhu sinh nhit ban bé, chat, games
hay gap g& nguoi than...

B6 mén Ky thuat Co khi




4.3.2. Lam viéc thong minh

Lam viéc “théng minh” la suy nghi truée khi lam viéc.
Ngudi lam viée théng minh s& phan tich yéu ciu cu thé ciia
cong viée trude khi tién hanh lam; chon dwoc cich lam
nhanh va hiéu qué nhét.

Vi du ban hoc 14i 6 td: Ban lao vao tap lai; ban cé thé 1ai xe
mdt cich thanh thao, nhung ban chua chic di vuot qua ky thi
thue hanh dé liy bing? Ban cin biét bai thi thyc hanh yéu
clu gi, i di theo dang dwong nao, vit céin loai gi. Néi chung,
ban cin hoc cach aé dap tng ding cac yéu cAu ciia bai thi méi
c6 thé qua vong Kiém tra thue hanh lai xe.

B6 mén Ky thuat Co khi

Cac 1oi Khuyén ve cach hoc tap thong minh:
1. Vao diu ky hoc, hiy tim hiéu v& cAc mdn hoc ban da ding
ky. Cin biét mén hoc yéu ciu cdc kién thirc co sé nao. On
tap lai cac kién thirc nay.
2. Pén 16p diy dii va tap trung nghe gidng.
3. Ghi lai nhitng cich gidi hi¢u qua cho moi bai tap da lam.

Danh thoi gian thich dang xem lai cic dé bai va cac cich giai
quyét deé tir do, rut ra cac kinh nghiém hiru ich.

B6 mén Ky thuat Co khi

4.3.3. Quan diém hoc tap ding din
- Khéng suy nghi qua bi quan néu két qua hoc tap
chwa cao;
- Khong nén qua lac quan, tw tin qua mirc khi
thanh cong;
- Tim kiém su tr¢ gitip — khong nén cho ring nhin
gitip do tirc 1a minh kém;
- Chia sé ¥ kién v6i ngudi khac;
- Chz‘ip nhan thay ddi ban than; tranh luén cho ¥
kién ciia minh la diang.
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4.4. Ciac md hinh danh gia chit lwong

Céc diém thi, diém kiém tra hang tuln, hang ky ... danh gia
két qua hoc tip ciia ban. Ban sé ra truwong néu thi qua tit ca
cAc mon. Bén canh diém thi, cc tiéu chi khac ciing rit quan
trong dbi voi mdt ky su. Do vy cin phai c6 cac mé hinh
danh gia.

B6 mén Ky thuat Co khi

Céc mé hinh danh gia chét lwong :

Cac md hinh danh gia chét lwgng sé giap ban tra 1oi cac
ciu héi sau:
- Muc dich ciia qua trinh dao tao nay la gi?
- Thé nao 1a mjt sinh vién xuit sic?
- Lam thé nao dé nang cao chét lwong hoc tap?
- Hoc t6t liu da dap wng t6t cic yéu ciu ciia nha tuyén
dung?

B6 mén Ky thuat Co khi

Ba mo hinh danh gia:

Mb hinh thuge tinh: cho biét cic kién thirc, kj ning va
nhirng thudc tinh cin thiét cda nguoi ky su > gitp rén
luyén va tich liiy;

Mb hinh nghé nghi¢p: Cho biét chuin dinh gi4 ciia cac
nha tuyén dung;

M hinh tim huyét hoc tip: Cac tiéu chi danh gia thé nao
12 mdt “sinh vién 5t

B6 mén Ky thuat Co khi
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4.4.1. M6 hinh thugc tinh

Mé hinh thudc tinh sé giup ban hiéu dugc ban cin ¢6
Kién thirc, k§ niing va nhitng thudc tinh nao cia nguoi ky
sur sau khi hoc xong chwong trinh dao tao. Cac thugce tinh
duwéi diy 1a cic tiéu chuin theo md hinh danh gia cia
ABET (Accreditation Board for Engineering and
Technology):

B6 mén Ky thuat Co khi

1. Kha nang ap dung Kién thirc toan, kién thirc khoa hoc tw
nhién va cac kién thirc ky thuét;

2. Kh niing thiét ké va trién khai cic thi nghiém, phén tich
va sir ly cac dir liéu;

3. Khi niing thit ké cdc h¢ théng, chi tiét hay qua trinh
dap &ng yéu cau;

4. Kha ning hoat dong trong cac di lam viéc da nganh;

5. Khi niing nhén biét, dic két va giai quyét cac vin dé ky
thuat

6. Hiéu biét v& trach nhi¢m va dao dirc nghé nghiép;

B6 mén Ky thuat Co khi

7. Khé niing giao tiép hiéu qua;

8. Pugc gido duc toan di¢n dé hiéu biét vé tac dong cia cac
gidi phap ky thut dén xa hdi va cac vin dé toan ciu;

9. Hiéu biét v& sy cin thiét va c6 kha ning phin diu hoc
tap suot doi;

10. Cép nhit cac kién thirc méi;

11. Kha nang sir dung cac k¥ thuit, k§ ning va cac cong cu
ky thuat hién dai trong thwe hanh ky thuat.
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4.4.2. M6 hinh nghé nghiép

Cac nha tuyén dung da duic két sau yéu o quan trong nhét
dé danh gia mt irng vién nhw sau:

1. Tw cich c4 nhin bao gdm tinh chén thue, sing tao, niém
say mé, tac phong, sw thé hién, hoan hiao, mém déo, hai
hoa v6i moi nguoi;

2. Chit lrgng dao tao thong qua cic diém danh gia tirng
mon hoc;

3. Chc modn hoc lién quan dén linh vuc tuyén dung;

B6 mén Ky thuat Co khi

4. Kha ning giao tiép hiéu qué ca v& vin néi va vin viét;

5. Loai hinh va sé lwong cong viéc di lam thém khi con
dang hoc;

6. Thanh tich tham gia cic hoat dong tip thé, dic biét 1a
su tham gia hay 1anh dao cac hoat dong ngoai khoa.

B6 mén Ky thuat Co khi

4.4.3. M hinh tAm huyét hoc tap

1. Thoi gian va mirc do chuyén tim danh cho
hoc tip;

2. Thoi gian ban é trong truong;

3. Mirc d9 tham gia vao cic td chirc, hoat dong
cuia sinh vién;

4. Lam viéc voi cac thiy cb gido;

5. Lam viéc v6i cac ban sinh vién khac.

B6 mén Ky thuat Co khi
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4.5. Sap xép thoi gian hoc tap
Cic 161 khuyén v& quin 1y thoi gian:
1. Hay coi thoi gian nhu tién bac.

a. Uu tién s6 1: K& hoach da dinh. T4t ca cac viéc nhw dén 16p nghe
giang, thiao ludn, hoc nhom, di thu vién, di an, di dy sinh nhit,
thim ngudi thin... ¢in dwgc hoach dinh va tuin thi chit ché.

b. U tién s6 2: Thoi gian tw hoc (hoan thanh bai ludn, bai tip vé
nha, ghi chép lai, bd sung hoan chinh, tim kiém thong tin trén thw
vién hay internet...

¢.  Uu tién 3: Nghi ngoi, gidi tri.

st
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2. Lap lich sinh hoat.

Hay lap Kké hoach chi tiét dén tirng, tirng tudn, tirng thang
hay ca hoc ky. Diéu nay mang lai cho ban nhirng ich l¢i nhu:

-Nhin thiy toan cinh cong viéc dé qua d6, ban biét nhirng gi sip dén
va nhiic nhé minh chuén bi dé thuc hién mdt cich phi hop.

-C6 thé nhan thy viée sir dung thoi gian ciia minh ¢ hi¢u qua hay
khéng, qua dé c6 thé diéu chinh lai cac cong viéc cho hgp ly hon.
-Gin nhu s& khong quén cdc budi hen va sw kién quan trong; ddng
thoi c6 thé tam “quén” nhirng sy kién con xa.

-C6 thé c6 cac ky hi¢u nhic nhé ban thin cic sw kién quan trong sip
dién ra, ching han “Mdt tuin nira s& c6 mén thi!”.

B6 mén Ky thuat Co khi

M@t s6 chu y:

- Viéc 1ap ké hoach s& cai thién rd rét hiéu qua lam viée
cuia ban.

- Khi 1ap ké hoach, hiy danh thoi gian dé vui choi, thé
thao giai tri.

- Co thé ban s& thiy rit khoé khin khi 1ap va ¢b ging thuc
hién ké hoach. Tuy nhién, né thwc sy hiru ich va dic biét
giip ban rén luyén dirc tinh 1am viéc khoa hoc, cé ké
hoach sau nay.

B6 mén Ky thuat Co khi
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4.6. Tim hiéu cich day va hoc 6 dai hoc

Cach hoc tip dwgc xac dinh béi cach thirc nguwdi hoc tiép
nhén, phan hdi va xu ly cic dang khac nhau ciia thong
tin bén ngoai. Cac nha nghién ciru phin ra cic nhém
nguwoi hoe nhu sau:

Nhém ngudi hoe trwe quan: Nhirng ngudi nay hoc réit
hiéu qué théng qua cic bai gidzng minh hoa bing énh,
hinh ve, d6 thi va cic thao tic biéu dién miu.

Hirng thu va tap trung vao cac vhn dé ¢6 thé cam
nhén bing gidc quan. Véi he, cc cu tra 10i cé sirc thu
hut hon 1a cac giai phap.

B6 mén Ky thuat Co khi

Nhom ngudi hoe tu ngu: Ngudi hoe phin ing tich cuc
v6i ngdn ngwr néi va viét. Ho thich hec tai liéu hodic nghe
cac chuyén gia giai thich.

Nhém ngudi hoc truc giac: Gdm nhirng nguwoi thich cac y
tudng, cac kha ning, cac l); thuyét va su triru tugng. Ho
thwdng bo qua céc chi tiét, mic cac 18i do khong cén than
va thuong khong kiém tra cic cong viéc da lam.

B6 mén Ky thuat Co khi

Nhom nguoi hoc tich cwe: Nhirng nguoi nay c¢6 xu huéng
xu ly ngay cdc théng tin trong qua trinh hoc. Do vy, ho
thwdng néi ra cic suy nghi, thir nghiém céc y twong, thich
trao ddi trong nhém, thich hoc tip bing cach thwe hanh
cic van dé.

Nhimng ngudi hoc tw duy/ trim ngAm: Nhitng ngudi nay
thich suy nghi mdt minh, thich 1am viéc mdt minh, muén
tim hiéu hodc suy nghi vé cic vin dé cin thin truée khi
tién hanh lam bt cv viée gi.
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Xu huwéng day ciia gido vién:

+ Truwe gidc: sw dung cic bai giang, may chiéu, phin, bing
va cdc gido trinh. )
+ Tir ngir: sw dung cac tw nguw md ta, toan, ly thuyet.

Xu huwong hgce cia sinh vién:

+ Truc quan: Hoce tw cac hinh minh hoa, hinh ve, biéu dé ...

+ Truc gidc: thong qua cac bai tip, cac vi du, cac dw liéu,
khong thich ly lun.

+ Hoc tich cwe: thio luén, trao ddi, thi nghiém.

+ Thu dong: sinh vién khéng tham gia vao tién trinh bai
giang.

B6 mén Ky thuat Co khi

Khi cach day ciia mgt thdy nio do khong hop veéi dang hoc
tap ciia sinh vién, ¢6 thé din dén tinh trang sinh vién chan
nan, mit tip trung va c6 thé din dén két qua hoc tap kém.
Khi nay nén lam gi? Sau déy 1a mét s 161 khuyén:

1. Pirng gan "nhin" cho thiy, c¢d c6 cich day khong hop
v6i ban la "gido vién tdi“. Nén nho, chinh ban chu khong
phai thay c6 phai chiu trach nhiém vé ket qua hoc tip cia
ban.

2. Hay tim kiém cac tai nguyén hoc tdp cho mén hoc ma
ban thay cach day khac nhiéu so véi cach hgc ma ban yéu
thich.

B6 mén Ky thuat Co khi

3. Trao ddi véi thiy cd giang day va dé xuét xem li¢u thiy
¢ co thé dwa thém cac dang hoc li€u ma ban yéu thich
vao bai giang.

4. Trao dbi va thio ludn cic vin dé kho hiéu véi cic ban
hoc, cac thay co tro gidng.

5. Tim kiém céc thong tin tham khao khac: cac gido trinh,
bai gidng, bai bio, video, internet ...

‘.ﬂwrrﬁ
B6 mén Ky thuat Co khi

=

ol

L

15



4.7. Hoc tap trén lop

Cic dang 16p hoc trong cic trwong Pai hoc va Cao déing
Ky thuit:

- Lép ly thuyét
- Lop théo ludn
- Thue hanh, thi nghi¢m ...

B6 mén Ky thuat Co khi

~
~J

Ban c6 nhan xét gi vé gio day 1y
thuyét trong nim hoc vira qua?

B6 mén Ky thuat Co khi

Vi sao mét s6 sinh vién khéong thich du 16p???

Trong cdc gio' ly thuyét, thiy cb gido danh hiu hét thoi
gian de
Trinh bay cic théng tin bai gidng, nhin manh cac

van dé quan trong, ciac vi du minh hoa ... sinh vién nghe
gidang va ghi chép.

~ Khong cé nhiéu thoi gian danh cho cac hoat dong
chu ddng ciia sinh vién. Chinh vi vy, nhiéu sinh vién cam
thiy khéng thich dén 16p nghe gidng.

B6 mén Ky thuat Co khi
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M@t s6 ¥ kién sinh vién nim thu nhét vé gio' 1y thuyét:

-” Thiy ¢b gidng qua nhanh! Trong lic tdi dang nghi
vé vin dé nay, bai giang da chuyén sang phan tiép sau
“

-"Téi dén 16p chi toan ghi chép. Téi khong thdy hec
dugc diéu gi ca".

-"Lép hoc qua dong. Nhidu ngwdi mét trat tw va toi
khong tip trung dwgc".

B6 mén Ky thuat Co khi

Thue t&, nhitng phan nan nhw trén 13 cé co so' va khong
sai. Tuy nhién, mé hinh 16p hoc ly thuyét la nhw viy va no
cu dién ra trong tat ca cac truong Pai hoc, Cao dang.

Sinh vién cin lam gi dé dat hidu qua cao nhit tw cac gio
hoc ly thuyét?

Cén hiéu ro muc dich cia gio hoc ly thuyét va
vai tro cta sinh vién trong 16p hoc ly thuyet.

B6 mén Ky thuat Co khi

4.7.1. Muc dich ca gio hoc ly thuyét

-Cung cip cho s/v cic thong tin c6 lién quan nhit dén ngi
dung ciia mén hoc mét cach ro rang, chinh xac va dé hiéu
nhat c6 thé dwgrc.

- Cung céip céc kién thirc, ky niing quan trong nhét gitp s/v
giai dap dwoc cac cau héi, bai tip, do an ciing nhw trong cac
ky thi ciia mon hoc.

- Giai thich cic vAn dé ly thuyét khé, trinh bay cac vi du
minh hoa cho cic phuong phap va ky thuét giai quyét vin
dé méi.

‘.ﬂwrrﬁ
B6 mén Ky thuat Co khi
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-bé xuit, goi y cc tai nguyén hoc lidu cin thiét cho thuc
hanh.

-Cung cAp céc théng tin lién quan trye tiép dén ndi dung
danh gia kién thirc mén hoc.

Cic ndi dung truyén dat trén 16p déng vai tro 1a ngudn
thong tin lién quan chu yéu cho cic chu diém cia mén
hoc. Khong nén ky vong 1a s hoc tit ci cc kién thirc ciia
mén hoc & trén 16p (diéu nay cé thé ding ¢ cAp hoc phd
thong). Hay coi cac thong tin thu dugc trén l6p nhuw
nhiing théng tin thdé cin dwgce xw ly boi chinh s/v trong
thoi gian va ké hoach twr hoc.

B6 mén Ky thuat Co khi

4.7.2. Vai tro ciia sinh vién trong gio' hoc 1y thuyét

1. Doc trudce bai trude khi dén 16p. Khac véi day hoc phd
thong, trong gio' hoc ly thuyét, cac thiy c¢b & dai hoc chi
cung cAp mot phin chinh yéu cdc théng tin, kién thirc
ma ban cAn thdi. Trach nhiém cia s/v 13 tim, doc va
hoan chinh cdc théng tin cin thiét ciia mén hoc. Cac tai
liéu khac ngoai bai gidng bao gdm gido trinh, tai ligu
tham khao, sach bao chuyén nganh, internet ...

2. Duw l6p tich cuc. Hay chon ch ngﬁi cang gén béang cang
tbt. Nén ngdi & vi tri sao cho thiy cé cé thé dé dang
nhin thy bai chuin bi va sy ghi chép ciia ban. Tranh
ngdi canh nhig sinh vién hay lam vigc riéng.

B6 mén Ky thuat Co khi

3. Hiy dit ciu hoi khi thich hop. Néu ban c¢6 thic mic vé
ndi dung bai gidng hiy sip xép dé hoi thiy, c6 khi thich
hop. Tét nhit 13 nén tip hop cac cAu héi dé hoi thiy co
vao gio thao luin, sau khi xem lai vé ghi chép ciia minh
va nghién ctru céc tai li¢u khac.

4. Tap trung nghe gidng va ghi chép theo cac ky thuat hiru
ich. Pirng phin tan vi nhirng viéc khic. Néu méi, hiy
thay ddi tw thé, co giin chin, tay hay bit ci cich nao
ban thiy thoai mai nhung dimg gy mét trit ty trong
16p.

‘.ﬂwrrﬁ
B6 mén Ky thuat Co khi

=

ol

L

18



4.7.4. Ghi chép trén lop

Ghi chép trén 16p Ia rit cin thiét. Nhiéu sinh vién cho ring,
ho c¢6 thé hiéu bai, nhé bai giang ... ngay trén 16p. Tuy
nhién, thue té cho thdy nhirng nguoi nay cé thé quén ngay
sau vai gio, khi hoc mén khac. Thém vao dé, nhidu thong
tin hiru ich va quan trong khong cé trong bai giang in hay
gido trinh mdn hoc. Do vy, s/v cAn rén luyén ky niing ghi
chép hiu qua.

B6 mén Ky thuat Co khi

Giso vién thudng day trén 16p nhu thé nao?

1. Gido vién viét moi thir 1én bing hay qua may chiéu.
Ciac bai gidng dang nay thuwong dwoc sir dung trong
cac mon hgc ky thuit, toan, trong dé cac phwong
phap, ly luin, vi du dwgc biéu di&n tuong minh qua
ciu chir, cong thire ...

2. Gido vién gin nhw khong viét bang ma chi sir dung 16i
noi két hop véi cac hinh anh, biéu do qua may chiéu.

3. Két hop 2 hinh thirc trén.

B6 mén Ky thuat Co khi

Chién luge ghi chép chung:

-Dgc luét toan b bai giang, gido trinh truwéc khi dén l6p
-Khong néi chuyén trong gio hoc

-Sir dung vé ghi 1a cdc té roi (dong gay duc 18 hodc kep
giay).

-Panh sb trang, ghi ngay thang 1én goc trén bén phai dé
dé& dang tim kiém va sip xép théng tin.

-Hiy dé danh Khoing tréng diu tit ca cac trang dé ghi
chi cac thong tin quan trong (ngay, ndi dung kiém tra
giira ky, bai tap, ti¢u luan ...).

st
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-Sir dung gidy A4 chuin va chi ghi trén 1 mat théi. Mic du
khéng tiét kigm 1im nhung né sé giip ban bd sung, hiéu
chinh ghi chép sau nay.

-Pirng cb géing tiét kiém gidy — du ring tot v& mit bio vé méi
truong nhung sé 1am giam higu qua ghi chép cta ban di rat
nhidu.

-bé tréng cac thong tin ban chwa kip ghi hoic cic phin ban
thay can gidi thich thém.

-CAu triic ndi dung ghi mjt cich rd rang.

-Dirng cb géng ghi diy di cAu chir. Nén sir dung t6i da cac ky
hiéu viét tat, ban vé phac hay cac biéu do don gian.

-Tap trung vao bai giang va nhin theo thiy, ¢d. Pirng v& viét
linh tinh hay nghich ngom véi ciy but cia ban.

B6 mén Ky thuat Co khi

Véi dang bai gidng nh(}m 1‘((;ié0 vién viét moi thir 1én
bang hay qua may chiéu) can chu y thém:

-C6 ging ngdi gin bing nhit c6 thé dwec

-Sao chép bt cir thir gi thiy c¢b viét trén bang, bit luin
ban nghi né hiru ich hay khong. Ban sé xem va chinh sira
lai ghi chép sau.

-Ghi lai nhitng gi thiy c6 néi nhung khong viét 1én bang
vao muc “Thong tin thém”.

-Ghi lai nhirng Ehﬁng tin vé tai liéu tham khao, dia chi
website ... ma thay cd nhac téi.

-Sau budi hge, hiy xem lai va hoan chinh ghi chép ciia
ban.

B6 mén Ky thuat Co khi

Véi dang bai gidng nhém 2 (gido vién gin nhw khong viét
bang ma chi sir dung 16i néi + may chiéu) cin chi y thém:
-Pirng ¢b ghi tit ci nhitng gi thiy c6 dang “dién thuyét”. Hay tap
trung nghe va tom tit liy cac y chinh.
-Pirng dé cic dinh kién hay y kién chii quan ciia ban anh huéng
dén viéc nghe va ghi chép. Hiy ghi chi ¥ kién c4 nhén ciia ban bén
18 dé phan tich lai khi c6 thoi gian.
-Liing nghe va ghi chép cac diém quan trong ciia cic y kién ciia
thiy cb - ching han sy nhdn manh vé ciu chit, sw lip lai cia mdt
cum tir hay thay di giong ciia thiy cé.
-Ling nghe va ghi cic y quan trong qua nhin biét cic tir thiy ¢
ding, nhur “cudi cing”, “tém lai”, “vi vay”, “diéu quan trong I13”.

B6 mén Ky thuat Co khi
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4.8. Tu hoc

4.8.1. Str dung bai gidng, gido trinh, sach tham khao
-V& ghi chép trén 16p chinh 12 tai liéu hwéng din dé doc va
str dung bai gidng, giao trinh va sach tham khao.

-Sit dung cdc tom tit, ghi chi trén 16p ciia thiy dé tim doc
cac phan quan trong trong cac tai liéu.

-Cé géing tim cac bai tip, cAu héi trong sach lién quan mat
thiét véi ni dung bai giang.

-Néu cdc ndi dung 1y thuyét qua khé hiéu, hay tim doc cc vi
du rng dung — hay cac muc ciu héi — tra 10i trong sach de
tiép cin van dé d& hon.

B6 mén Ky thuat Co khi

4.8.2. Lam bai tap, ciu héi thio luan

Hiy cb ging hoan thanh hét cac bai tap, cu héi
théo luan. Chung sé giup ban dat 3 muc tiéu lon:
1. Rén luyén k§ ning gidi quyét vin dé
2. Tich liy 5-20% diém téng két mén
3. Gitip ban 6n thi hét mén t6t hon.

B6 mén Ky thuat Co khi

4.9. Hoc nhom

Hoc va lam viéc theo nhém la xu huéng rit phﬁ bién va g?m
nhu mdt thoi quen hoc tip ciia sinh vién cac nwéc trén thé
gi¢i. Tuy nhién ching con it dwoc coi trong ¢ Viét Nam.

Tai sao can thiét phii hoc nhom?

- Hoc nhém cung cép cho ban co hdi cing hoc tip

- Hoc nhém kich thich ban ning djng

- Hoc nhém giiip ban rén luyén ky ning lam viéc nhém - hiu

hét cac cong viée ky thuat trong twong lai déu dwoc thue hién
béi cac nhom lam viée.

B6 mén Ky thuat Co khi
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4.9.1. Co hoi cung hgc tap

-Néu ban hoc tap hay 1am viéc mdt minh, ban cé thé chan nén
va bo cudc néu gip phai vin dé khé. Nhung néu 1am viéc hay
hoc theo nhém, mdt vai ban khéac ¢6 thé cé nhirng y kién hay
dé vurgt qua kho khin.

-Lam viéc trong nhém, ban cung hoc duge ciach thuc Iwa chon
phuong an hay trong mgt s6 phuwong an giai quyet vén dé.
-Ban c6 thé gidng gidi lai mdt vin dé nio d6 cho cic ban khic
- day thue s 1a cach hoc hiru ich nhat.

B6 mén Ky thuat Co khi

Lam thé nao dé hoc nhom mgt cach hiéu qua?
-T48 chirc cic nhém hoc gdm 3 hay 4 ban.
-Tirng c4 nhan phii tw néu cach giai quyét vin dé ciia minh.

-Cén chic chiin tirng thanh vién ciia nhém hiéu cin ké cach
gidi quyet van dé da dwgc nhom thyc hién.

B6 mén Ky thuat Co khi

4.9.2. Hoc nhém kich thich ban nang dong

Hoc m§t minh:

D& budn chén;

*Nan khi khong giai dap dugc cau hoi
Hoc nhém:

+Cung cap nhleu y tuong tuoi méi, cach tiép can, giai
thich vén dé la va hung thu;

«Con ngudi ludn 1 ngudn kich thich sr ning dong cho
nhiing nguoi khac;
*Ban tu minh khong thich mot mon thé thao nao do, nhung 16i nhom

ban bé ciia ban da 16i kéo va sau do, ban tro nén choi tét va yéu thich
mon thé thao do?

ARSI
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4.9.3. Chuén bi Ky niing 1am viéc nhom trong twong lai

= Moi thanh vién trong nhém hiéu cong viéc chung,
c6 tinh than dong doi;

= Mf)i thanh vién phdi hoan thanh mgt cong vi¢c
nhat dinh - chat lugng cong vi¢e clia moi ngudi c6
danh huéng 16m dén thanh cong cia ca nhém.

= Cin ky ning giao tiép t6t, biét dién dat Y;i gidi
thich y kién cia ban cho ngudi khac, ban biét lang
nghe va tran trong két qua cia ngwoi hoan thanh
cong doan phia trwéc

B6 mén Ky thuat Co khi

Cau hoi
. Hay tim hiéu cic thong tin va viét mdt bai luin ngin vé
"thanh cong" va "hanh phic". Theo ban, thanh cong ¢6
mang lai hanh phic khong? Liéu con ngwoéi c6 hanh
phtc néu khong c6 thanh cong?
2. Hiy li¢t ké 20 muc dich ma ban mong muén dat dwoc
trong cudc doi ban?
3. Ban cé tin ring "ban hoc dwgc nhiéu tu thét bai hon la
tu thanh céng"? Ban da bao gio gip thit bai dang ké?
Ban da hoc dugc tw né nhu thé nao?

p—

B6 mén Ky thuat Co khi

Thai gian biéu

Thit hai Thitba | e Thut bay Chu nhat

7h00

8h00

9h00

23h00

B6 mén Ky thuat Co khi
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Xem lai thai gian biéu?

1. Xem lai két qué thuc hién ciia ban theo thoi gian biéu
ciia ngay hém truéc. Hiy phan tich xem ban da lap ké
hoach phli hop chwa? cé thé cai thién tinh hinh sw dung
quy thoi gian ciia ban hay khéng? Lip biéu méi cho
nhirng ngay téi.

2. Hay kiém tra xem trong thdi gian biéu da lap, ban c6 4n
dinh noi thwe hién cong viéc do chwa. Néu chura, hay tra
xem ban da mét bao nhiéu lau dé giai quyét noi hoc va
ndi dung hoc?

B6 mén Ky thuat Co khi
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Chuaong 5
Phuong phap giai quyét van dé
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5.1. Gidi thiéu

5.1.1. Van dé ky thuat?

5.1.2. Tinh chat cta giai quyét van dé ky
thuat?

5.1.3. Cac phucng phap giai quyét van
deé ky thuat?
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5.1.1. Vén dé ky thuat
K§ sw 12 nhirng nguwoi giai quyét van dé. Vay

ngudi Ky s gidi quyét cac van dé bing cach
nao?

B6 mén Ky thuat Co khi

C6 nhiéu phwong phap dé gisi quyét van dé:

Q Thir nhit, gia thiét ring bai toan c6 thé giai
dwge va co theé chi c6 mot cau tra loi ding.

Q Thir hai, gia thiét ring dwgc cung cip tit ca
nhirng thong tin can dé cé thé gidi dugc bai toan.
QO Thir ba, c6 thé bit dAu giai quyét bai toan
bang m{t cach thirc twong tw di dwoc gidi thi¢u
trén 16p.

B6 mén Ky thuat Co khi

Giai quyét mot vAn dé k§ thuit khac véi giai mot bai toan:

QO Thuong it nhit mdt trong cic gia thiét 1a khéng hoan toan
duang.

0O Nhidu 1oi giai khac nhau — tim nhiéu phwong phap va gi6i
thiéu 1 phwong phap.

O Khéng dii dir ligu — thu thip dé hd trg.

Q K§ sw cé thé phai gidi quyét van dé chua tirng dwge giai
trude do. Bai toan héc bua ? Tim cach gidi da cé cho nhirng
bai toan twong ty? Tuy nhién, nhiéu khi khong thé siv dung
nhitng cach tiép cin thong thuwong da tim ra truwdc dé dé ma
bat chudrc.

B6 mén Ky thuat Co khi




5.1.2. Ngh¢ thuit va khoa hoc gidi quyét vin dé
Ky nang giai quyét van dé ky thuat
Q Gidi quyét van dé co hé théng, logic
Q Trinh bay Ioi giai
Tinh khoa hoc
0 Str dung kién thic toan, ly va khoa hoc tu nhién
Q SUr dung kién thirc tdng hap cac mon ki thuét
Tinh nghé thuat
0 Sang tao, nhay bén (giac quan)
Q Kiém nghiém
Q Kinh nghiém giai quyét van dg, ra quyét dinh

g,

B6 mén Ky thuat Co khi

5.1.3. Cac phuong phap giai quyét van dé
C6 ba phuong phap gii quyét vin dé thuong ding:
0 Phucng phap khoa hoc

0 Phucng phap phan tich ky thuat
0 Phuong phap thiét ké ky thuat

Ba phwong phap nay déu cé diém chung la gidi quyét vin
d? tirng-budc-mot.

Trong chwong nay, sw khac nhau giira 3 phwong phap sé
dwgc trinh bay; Phuong phap khoa hoc sé dwgc phan tich
mjt cach chi tiét.

B6 mén Ky thuat Co khi

5.2. Cach tiép can muc tiéu giai quyét vin dé k¥ thuat
Vi du: Cin ning cao ning suit qua trinh sin xuit cia mjt
chit enzyme - dwoc siv dung dé tng hop mot chét hoa hoc
chong lai bénh ung thw.

Nguyén licu

Nhigt

So do sin xudt enzyme

B6 mén Ky thuat Co khi




Ban dwoc giao nhi¢ém vu tim ddp 4n cho ba ciu héi sau:

1. Li¢u ting ap suit lam viéc c6 lam ting ning suét lao dong
mot cach dang ke?

2. Xic dinh diu ki¢n 1am vigc t6i wu cho dy chuyén sin xuét
enzyme?

3. Liéu c6 mdt qua trinh sin xuit wu viét hon thay thé qua
trinh sin xuét hi¢n thoi hay khng?
Ban c6 thé sir dung cing mot cach tiép can dé tra 1oi
mot trong ba cau héi trén khéng?
Néi chung, ciac ky suw sé sir dung cac cach thic khac
nhau dé gidi dap céc ciu héi trén. Tung ciu héi sé dugc
trinh bay cu thé trong phan nay.

B6 mén Ky thuat Co khi ;@
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5.2.1. Phuwong phap khoa hoc

Cot 16i ciia phwong phap khoa hoc chinh 1a dua
ra mot gia thuyét, tién hanh thir nghiém, tir két
qué thir nghiém sé& ¢6 thé cong nhan hoic loai bé
gia thuyét da dit ra.

B6 mén Ky thuat Co khi

Ap dung phwong phap khoa hgc vao ciu héi thir nhét: ta
¢6 thé tién hanh thir nghiém gia thuyét “ting ap suit lam
viéce ¢6 thé nang cao ning suit qua trinh san xuét enzim
dang ké khong”?

Cé nhiéu cach tiép can van @& nay. Viéc thir nghiém don
gian nhit ¢6 thé 13 ting ap suit 1am viéc va danh gia mirc
dd san xuit. Nhung cach tiép cin nay cé thé gip kho
khin trong viéc thye hién thwe té nhw Ia cic thiét bi ¢6
thé khéng chiu dwgc 4p suét lam viéc cao hodc cong ty cé
khéi niing khong chip nhan viéc dirng sin xuit dé tién
hanh thi nghi¢m.

B6 mén Ky thuat Co khi




M@t phuong 4n khac la ta cé thé 1ap mét mé hinh todn hoc,
ciin cir vao nhirng kién thirc vé hoa hoc ciia h¢ thong. Bing
cach xét anh huéng cia ap suét lam viée dén phén tng hoa
hoc, cé thé kiém nghiém gia thiét da dit ra thong qua cac
thi nghiém mé phéng trén may tinh (thwong dwoc goi la
céc thi nghiém s6).

C6 thé xdy dung mdt md hinh thu nhé (thudng dwge goi la
mé hinh vat 1y) cia nhitng phén dng hoa hoc va kiém
chitng mdt cach doc lap dé 1am sang t6 anh hwéng cia ap
lye 1am viée dén ning sudt.

Cich sir dung cic md hinh dé kiém nghi¢m cac gia thuyét
sé duge trinh bay ¢ nhirng chwong sau.

B6 mén Ky thuat Co khi

5.2.2. Phwong phap phan tich ky thuat
Cau héi 2 (nhdc lai): Xac dinh diéu ki¢n 1am viée t6i wu
cho day chuvén san xuit enzyme?
U Pay 1a véin dé rat phuc tap, doi héi phai nghlen ctiru moi
khia canh cua day chuyen san xuit (nhw ap suit, nhiét dg,
mirc d§ cung cap chét hoa hoc, mirc do tiéu thu ning lugng,
hi¢u suat truyen nhiét...).

Q Véi dang cdu héi nay cin phai sir dung phuong phap
phan tich. Véi phuong phap nay, truéc het vin dé phai
duwge xdc dinh ré rang. Tlep dé, dir li¢u cin thiét s& phai
dugc thu thip; cac cong cu phén tich phai duwgc chon loc va
101 gidi dwgec tinh toan bé“mg may tinh.

B6 mén Ky thuat Co khi

Trong vi du nay, phai két hop sir dung cic mé hinh toan hoc véi
cac md hinh vat ly dé diéu tra tac dong ciia che d§ lam viéc den
hiéu qua san xuét.

Trudce khi bat diu phén tich, phai duw doan dwgc mirc d§ thanh
cong ciia mdi cach glal quyet Vi du: cb gang sén xuét that nhleu
enzyme ma khong can quan tam dén chi phl sén xuét, hay cb
gang san xuét enzyme véi chi phi thap nhéat? San xuit véi day
chuyén lién tuc hay gian doan (VD lam 2 ca/ngay)?

Céc cAu héi nay cin duwge chuyén thanh mot dang ciia md hinh
toan hoc dwgc goi 13 ham muc tidu. C6 thé dwa vao nhirng mé
hinh toan hoc nay dé tinh toan 4p suét, nhiét d va nhirng ché do
lam viéc khac sao cho phu hgp véi cac ham muc tiéu do.

B6 mén Ky thuat Co khi




5.2.3. Phuong phap thiét ké ky thuat

Céu héi 3 (nhiic lai): Liéu ¢6 mdt qua trinh san xuét wu
viét hon thay thé qua trinh sian xuat hién thoi hay khong?

Cé thé sir dung mdt cach tiép can khac dé phat trién va
danh gia mdt phuong an thiét ké méi. Pay chinh la vin dé
thiét ké, doi hoi mot két qua phai it nhit dé ra dwgc mot y
tuéng.

Trong phwong phap thiét ké ky thuat, ban phai xic dinh
véin dé mét cach cin thin, phai thu thap dir ligu, dwa ra cac
phwong an khac nhau, phan tich va lya chgn phuwong an,
tién hanh thuee thi va danh gia gidi phap dugc chon.

B6 mén Ky thuat Co khi ;@
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5.2.4. Sy can thiét ciia sdng tao

Trong nhiéu truwomg hep, nhirng phwong phip
thiét ké va phan tich truyén théng sé khong con
phit hop véi hoan canh hién tai luén thay déi, d6
12 hic cin c6 nhitng phwong phap méi, cAn cé sy
sang tao.

Céc phwong phap thiét ké sang tao ludn doi héi
qu4 trinh san xuét, chao hang va ban san phim
phai dwgc quan tAm thich dang khi thiét ké.

B6 mén Ky thuat Co khi

5.3. Giéi thi¢éu phuong phap khoa hoc
5.3.1. Giéi thi¢u

Q Phwong phép nay dwgc ding dé danh gia nhimg giai
thich hodc nhirng thir nghiém vé& nhitng hién tweng quan
sat dwgre tir thi nghiém.

O Cac ky sw nghién ctru sir dung phwong phap khoa hoc
nhim mé rong hon nhirng kién thirc vé nhirng h¢ thong
ky thuat.

O Nguoi ky su thue hanh (ky su thue nghiém) sir dung
phwong phap khoa hgc dé khing dinh nhitng nguyén
nhan co ban cia nhirng hién twgng duwgc quan sat.

B6 mén Ky thuat Co khi




5.3.2 Tién trinh gidi quyét cac vin dé khoa hoc

Viéc ap dung phwong phap khoa hoc thwong qua 4
budc sau:

1. Xac dinh bai toan

2. P& xuit ra (dwa ra) mdt gia thuyét

3. Kiém nghiém gia thuyét

4. Loai b6 hoiic chip nhén gia thuyét mét cich c6
diéu Kkién

Cic bude sé dwoe nghién ctru cu thé trong chwrong nay.

B6 mén Ky thuat Co khi ;@
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Xac dinh van dé

Pé xuat gia thuyét
Kiém chimg gia thuyét

Khong

Loai bo gia thuyét; dé xudt
mot gia thuyét méi

Chap nhan co6 diéu kién, ap

dung két qua

So' dd tién trinh phuong phap khoa hoc

B6 mén Ky thuat Co khi

5.4. X4c dinh vén dé
5.4.1. Gi6i thiéu

0 Xic dinh vin dé 1a buéc quan trong nhét trong phuwong
phap khoa hgc. N6 thuong c6 dang 1a mdt ciu héi. Mot vin dé
cin phai xic dinh rd rang ngay tir diu dé trong qua trinh tim
10 giai, ta khong phai ton cong sirc dé loai bé nhirng yéu t6
khong lién quan téi ndi dung chinh cia van dé.

Q Xac dinh vén d& 12 xac dinh nhiing nét dic trung riéng, Mot
vén dé duoc xic dinh ding din phai bao gdm tét ci nhimg 1oi
gidi lién quan va khong chia dung nhirng phwong an gidi
quyét khong lién quan.

B6 mén Ky thuat Co khi




5.4.2. Cac dinh nghia bao ham va loai trir
Q Xét van dé cac tai nan nghiém trong do xe tai kéo ro-mooc giy
nén.
Q Hay danh gia viée xac dinh vin dé nhw sau: “Cé phai xe tai la
nguyén nhan chinh cia rit nhiéu vu tai nan nghiém trong trén
duong cao téc khong?”
Q Vin d& nay dwgc xac dinh nhw vy la chwa dii tinh bao ham, vi
tit ci nhitng vu tai nan giao théng déu ding dwgc quan tim chi
khong chi cdc tai nan trén dwong cao téc. Hon nira, tinh loai trir
ciing chwa dat yéu clu, vi ring dé tai tip trung xem xét vé loai xe
tai kéo romooc chir khong bao gém tAt ci cac loai xe tai.
Q Xac dinh vén d& t6t hon 1a: “Cé phai xe tai kéo romooc la
nguyén nhan ciia hiu hét cic vu tai nan nghiém trong khong?”

B6 mén Ky thuat Co khi

Xac dinh van dé phai bao bao gdm nhiing giéi han rang bugc
ciia n6. Vi du, vin dé tai nan do xe tii nén dwgc giéi han boi
ddng thoi boi thoi gian (time) va khang gian (geographic).

Nhu viy, mdt cich xac dinh van dé t6t hon cé thé 1a: “Phii
chiing nguyén nhén chinh ciia hiu hét cic vu tai nan nghiém
trong trén tuyén duong X 6 tinh Y trong khoing thdi gian tir
thing a nim 200x dén b/200y 1a do nhirng xe tii kéo
romooc?”.

B6 mén Ky thuat Co khi

5.4.3. Nhwoc diém ciia cic dinh nghia khong ré rang

O Néu nhw véin d& duge xic dinh trong pham vi qua rong thi
viée tim cdc cAu tra 10 ¢6 thé sé bi sai.

Vi du: gia sit muén ning cao hiéu suit chay cia dong co dbt
trong. Néu x4c dinh vén d& trong mdt pham vi qua rong thi sau
d6, dap 4n c6 thé bi sai khi phai tinh toan véi nhidu dang dong
co khic nhau. Vi du, dgng co thong thwdng thi dét chay hdn
hop nhién li¢u-khi qua bugi danh lira, trong khi dong co' diesel
dbt chay nhién liéu bing nhiét d§ va ap suit cao ciia hén hgp
khi-nhién li¢u...

B6 mén Ky thuat Co khi




0 Viée x4c dinh vin dé nén dinh lugng cic muc tiéu

Vi du: Mt vin @& thuwong gip trong viéc quén Iy khach san
1a suw han ché vé viéc vin chuyén khach Ién tang trén. Khi
nay:

-Dit vin dé khong tot: “Cho phép vin chuyén thém 01 hanh
Kkhach 1én ting trén trong mdt tuin 18”.

-Pit vin dé ro rang, dinh lwgng: “Cin vin chuyén thém it
nhét 200 khach mdi ngay tir tién sinh 1én ting 5 (ting cao
nhét) bing mdt du 4n phai dwgc hoan thanh trong vong 18
thang véi ngin sach 1a mot tri¢u dé-la”.

B6 mén Ky thuat Co khi

Vi du vé xac dinh van de:

Thiét ké mjt dang xe 6 to gia dinh méi. Yéu cAu: xe moi
nén két hop kha ning chira hanh khich ciia mdt chiée
xe tdi nhé véi dang thé thao ciia mdt chiée xe thé thao
tién ich (sport utility vehicle - SUV).

B6 mén Ky thuét Co khi i3 i

Hiy danh gia vé hai cach x4c dinh bai toan / vin d& thiét ké

dugc khéi thao nhu sau:

1. Thiét ké mét chiéc xe véi chidu dai nim & khoing giira
chiéu dai xe tai nhé va chiéu dai xe SUV.

2. Thiét ké lai chiéc xe tai nhé véi nhidu trang tri hip din &
mat truée.
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Loi giai:

Q Cich xac dinh thir nhit qua rang budc! Ciing cé thé gia
str rang chiéu dai cia chiéc xe méi la trung binh cong cia
chiéu dai chiéc xe tii nhé va chiéc xe SUV.

Q Cich xac dinh thir hai thi mo' hd giita xac dinh van dé véi
phuong an giai quyét. No ciing c6 the dwoc gia sir rang mit
trudc dwge gidi han 1a tao dang thé thao cho xe tai nhoé.

0 Mt cach xac dinh vAn @& tét: “thiét ké mét xe 6td gia
dinh méi véi kha niang chira hanh khach cia chiéc xe tai nho
va c¢6 dang thé thao cia chiéc xe SUV”.

B6 mén Ky thuat Co khi

5.5. Xy dung gia thuyét

5.5.1. Giéi thi¢u

Mot gia thuyét 13 mot gia dinh hoc thuét vé& nguyén

nhén cia cac hién twgng dwgc quan sat.

pé x4c dinh van d& thuong sir dung nhitng ciu héi
con dé xdy dung gid thuyét lai thwong siv dung

nhirng ménh de.

B6 mén Ky thuat Co khi

QO Vi du 1 vé gia thiét: “Tai sao thu vil tru con thoi
Discovery lai bi tan ri khi tré vé khi quyén trai dit vao
hém 01 thang 2 ndm 2003?”.

>id thuyét lién quan dén dé tai nay c6 thé 12 mgt ménh dé
dwgc gia dinh dwa trén mét phan doan hoc thuit: “Tau
vii tru con thoi Discovery bi pha huy khi bay vé khi quyén
trai dit c6 thé béi vi né bi roi vao viing bot nén xiy ra va
cham & go trudce cia cinh quat va bi héng 16p chiu vé
nhiét”.

B6 mén Ky thuat Co khi
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Vi du 2 vé gia thiét:
Ban vé nha lic trgi t6i; bat bong dén ban; khdong
sang! Cau haéi: “Sao lai khong sang nhi?”
Cac gia thuyét:
1. Bong chay;
2. Bong deén khong tiép xuc tot véi dui den;
3. Con mua chiéu nay danh héng tram bié€n ap;
4. Phich cAm dén ban bi long;
5. Ban quén chua tra tién dién (1)

B6 mén Ky thuat Co khi ;@
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5.5.2. Tinh kiém nghiém dwoc ciia gia thuyét

QO Dic tinh quan trong nhit ciia mdt gia thuyét 1 tinh chét
c6 thé kiém nghiém dugrc.

Vi du: -Gié thuyét “Théo bé chwong trinh diéu khién sé din
dén két qua lam chay 16i tir cia nha may ning lwegng hat
nhian” khong thé kiém nghiém dwéi bat ky mgt hé thong hop
1y nao (trir khi thong qua cac mé hinh toan hoc).

- Gia thuyét “Truc cam bi 1gch tim s& giy ra dao dong nhw
mot xe tii chay véi toc d trén 30 km/gio” 1a mdt gia thuyet
¢6 thé kiém nghiém dwoc.

E> Mét ménh d& néu khong thé kiém nghiém dwoc thi ménh dé
d6 khong phai 1a mdt gia thuyet.

B6 mén Ky thuat Co khi

5.6. Kiém nghiém mot gia thuyét
5.6.1. Kiém nghiém mt gii thuyét bing thi nghiém

0 Kiém nghiém gia thuyét 1A mdt buée quan trong trong
phuwong phap khoa hgc. Kiém nghiém co thé duge thuc
hién bing nhidu cach. Cach thong dung nhét 13 tién hanh
cac thi nghiém.

Vi duy: dé kiém nghiém xem mét hé théng kiém tra méi cé
cdi thién ning sudt hay khong, cé thé tach riéng mot diy
chuyén san xuét va cho chay thir hé théng méi. Cac thi
nghiém thwong dwec thuc thi trén mgt mé hinh thu nhé
ciia mot h¢ théng hodc 1a sir dung cic md hinh toan hoc.

B6 mén Ky thuat Co khi
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5.6.2. Kiém nghi¢ém gia thiét bing phép phan tich

O Trong mdt sé truwomg hop, mdt gia thiét c6 thé dwoc kiém
nghiém bang viéc sir dung Ky thuit phan tich (gidi tich) cia
phuong phap phan tich ky thuat.

0 Gia sir can thiét ké mot co cAu diét khuén cho viée xir Iy
nwéc sau thién tai. Dong nuéc sé dugce chay lién tuc qua mdt
thiét bi va dwoc pha tron voi chét diét trang va vi khuin bi
chét thudc diét khudn. Co thé gia thiét ring s6 vi khuin séng
s6t con lai ty 1¢ véi thoi gian ching bi giam giir trong thiét bi
d6 (thoi gian trung binh ma cac vi khuén bi lwu trong co
ciu). Hay, néu ting thoi gian lwu giir trong thiét bi I1én gip
ddi, thi s0 vi khuén sbng sot s& giam di mét nira.

B6 mén Ky thuat Co khi

Q Gia thiét trén c6 thé kiém nghiém bﬁng thi nghiém. Bén
canh dé, ciing c6 thé kiém tra gia thuyét nay bang phép phan
tich. Cach lam nhu sau:

0 Lép phwong trinh cin bing tdng s6 vi khuén véi tong sb bi
giet chét va so con song, ta co:

s0 vi khuan di vao co cau = so vi khuan con sot lai trong co cau

+ 6 vi khuén bj chét

B6 mén Ky thuat Co khi

Co cén diét tring
Ding mwére vao =Q Thé tich Déng nwéc ra=Q
56 vi khwén vao = Ny hénhop=V S6 vikhvin ra=1N

Didu kién cin b:‘?mg s6 vi khuén la:
QN, = QN +kNV
Trong dé: Q-luu lwgng nudéce (I/s);
N, -mét d vi khuén di vao (sb con /1)
N -mét d9 vi khuin di ra (s6 con /1)
V — thé tich ciia thiét bi (1)

K - hiing s6 téc dd tdy ué.

B6 mén Ky thuat Co khi
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Tir cong thire: ON, =ON +kNV

1

N 1

N, 1+ké

Trongdé: &=V /Q -thoigian luu lai trong thiét bi ciia
vi khuan; N/NO la ty so phan vi khuan con song

Két qué phan tich cho thiy gia thuyét 12 sai vi néu ting 0 Ién
2 14n thi ty s6 phan vi khuén séng giam di (1+ k8)/(1+ 2k6)
chir khong phai 1a mot nira.

E> Phép phin tich c6 thé sit dung & kiém nghi¢m tinh diing
dan cuia gia thuyét.

B6 mén Ky thuat Co khi

5.7. Két luan tir kiém dinh gia thiét

5.7.1. Loai bé mot gia thuyét
O Mt gia thuyét c6 thé bj loai bé hojic 1a dugc chip nhin mit
cach cé dieéu kién tuy theo két qua kiem nghiém. Néu nhw cac dir
liéu thu dwgrc tir thi nghiém khong minh chirng duwgc cho gia thiet
thi gia thiét sé bi loai bo.
Q Vi du: gia sir cAn céi thién tinh ning cia ddng co bing viéc
ning cao kha ning lam mat djng co. Gia thuyét dwa ra la sir dung
mot chat chong dong dé ning cao kha ning lam mat cia dfng co.
Nhung sau khi 1am mgt loat thi nghiém, thay rang chat chong
dong méi lai 1am giam quing dwong di dwoc dén 10-25%. => bé
gia thuyét cho rang chat chong dong méi cai thién hiéu nang cia
chat dot.

B6 mén Ky thuat Co khi

5.7.2. Chip nhén gia thuyét mét cach c6 didu kién

0 Néu thi nghiém trén dwgc thwc hién dwéi it nhét 2 diéu
Kién thi nghiém chirng t6 dwgc ring chit chéng két bing
méi ting dwoc hiéu ning cia chit dét thi ban cé thé khong
loai b6 gia thiét. Ban c6 thé két luan ring chit chéng két
dong moi chirng té cé kha ning va cin danh gia vé tinh
ning d6 mot cach ky ludng hon nira.

0O Haiy than trong khi chip nhian mot gia thuyét. Trong tit
ca cdc truong hep, chip nhian mot gia thuyét trong nhirng
diéu Kién ma gia thuyét dwgc kiém dinh. Ta thwéng noéi
“chép nhén cé didu kién” mot gia thuyét.

B6 mén Ky thuat Co khi
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0 Mot vi du cb v& chip nhin cé didu kién mot gia thiét cia
Karl Popper (1902-1994): “Mgi con thién nga déu mau
tring”. Cé bao nhiéu con thién nga mau tring ma ban c6 thé
nhin thiy dé cong nhan gia thuyét nay? 10, 100 hay 1000 con?
Céu tra 10i phu thude vao sw kién nhin dém nhirng con thién
nga. Khong quan trong la c6 bao nhiéu con thién nga mau
tring ma ban di dém. nhung ban chi cé thé chip nhin gia
thuyét mdt cach cé diéu kign.

Q Chi cin nhin thiy mdt con thién nga mau den thi gid
thuyet “moi con thién nga déu mau tring” bi bac bé ngay lap
tirc. Thye té 1a cac nha khoa hoc chiu Au da tin vao gia
thuyét “moi con thién nga déu mau trang”, cho deén tin nam
1967, khi con thién nga den dau tién dwgc phat hién &
Australia. Thién nga den song & Australia, New Zealand va
Tasmania.

B6 mén Ky thuat Co khi

Trong ky thuit, c6 thé tim thiy nhirng gia thuyét dwgc
chap nhan cé diéu kién cho dén khi ching dwoc chirng
minh la sai. Vi dy, cé the ket ludn rang nhiét do khong dnh
hwéng dén viéc lap rap cac truyén dong banh ring trong
may don tuyet. Mot ngay khi dang thi nghi¢m, nhiét do
giam xuong dén mot gia tri xac dinh va lam bién doi manh
co tinh ciia kim loai va giy ra ket cic banh ring - loai bé
gia thuyét dugc chap nhan co6 dieu kién trwéc do.

B6 mén Ky thuat Co khi

5.8. Nhirng vi du sir dung phuwong phap khoa hoc
Vi du 1: Hiéu trng Coriolis

Q Trén Bac Ban Cau gi6 thai c6 xu huéng vong phai,
con 6 Nam Ban Cau thi vong trai;
Q0 O Bic Ban Cau cac dong song c6 bd phai bi x6i
mon nhiéu hon (tuong irng, 6 Ban Cau Nam — bg
trai);
Q0 O Bic Ban Cau, cac xoay nudc va xody cua gid
cuong phong, 16c xody hau nhu déu xoay theo chiéu
kim dong ho (6 Nam Ban Cau thi ngugc lai).

B6 mén Ky thuat Co khi
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Néu mot vat chuyén dong doc theo dwong ban
kinh theo chi€u roi xa truc quay ciia hé qui chiéu
thi sé chiu tac dfng ciia mt luc theo phwong
vudng goéc véi ban kinh va theo chiéu nguoc voi
chiéu quay ciia h¢. Con néu vit chuyén dong veé
phia truc quay thi lwe sé tic dong vao vat theo
chiéu quay ctia h¢ qui chiéu.

B6 mén Ky thuat Co khi

Hiéu ung Coriolis

M@t vat thé chuyén dong
thiing déu, trong mét hé
quy chiéu quén tinh, tir
tam dia ra mép, sé dugc
quan sit thdy nhu
chuyén djng cong trong
h¢ quy chiéu gin véi dia
dang quay.

B6 mén Ky thuat Co khi

B6 mén Ky thuat Co khi

Hiéu tng Coriolis dbi voi
cic dong gio thdi trén b
mit trai dit (mdé phéng
cho trwong hop ly twéng la
cac dong gi6 khong ma sat
véi nhau).
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Thi nghiém "con lic nha tho Pathéon" (Jean-
Bernard-Léon Foucault )

B6 mén Ky thuat Co khi

Nim 1851, Foucault da sivr dung mot s¢i diy thép dai 68 mét
dé treo mdt qua clu sit ning 31 kg 1én néc nha tho Pathéon
& Paris. Sau d6, dng di dung mdt lwc ban diu dé diy qua
ciu cho n6 lic di ldc lai.

O duéi diy qua ciu, Foucault cho gin mét chiéc kim nho.
MB&i khi con lic di chuyén, chiéc kim nay lai ké nhirng vét 1én
trén nén cat Am ma ngwoi ta da cho trii trén nén nha tho
truéce do.

B6 mén Ky thuat Co khi

Vét kim ma qué cAu dé lai trén mit cat lién tuc thay ddi sau
mdi lan qua ciu lic qua ldc lai. Tuy téc d thay ddi rat cham
chap, nhung sau khoang 30 gio, con lic da déi hwéng ding 1
vong theo chidu kim dong hd. Véi két qua nay, Foucault 1a
ngudi du tién di chi ra bing thwe nghiém ring, trai dit quay
xung quanh truc cia né.

Paris nim & phwong bic, nén con lic di dich chuyén theo
chiéu kim dong hé. Néu thi nghiém dwgc thuc hién &
phuong nam, con lic sé chuyén djng nguge véi chiéu kim
dong ho. Thai gian dé truc quay ciia con lic di hét mot vong
ciing phu thudc vao tirng khu vue dia 1y, nhu & Paris 1a 30
tiéng, va 6 Nam Cuec la 24 tiéng dong ho. Riéng & xich dao,
truc quay ciia con lic s& khong chuyén dich.

B6 mén Ky thuat Co khi
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Vi du 2: St dung phwong phap khoa hgc, hiy phan tich
nguyén nhén tai sao trong mét vai birc dnh c6 “ddi mit mau
d6” (con ngwoi ciia dbi twong mau dé).

Q Bude 1 - Xac dinh ciu héi: ciu héi di dwge thé hién ré
rang trong dat vén dé: Tai sao trong mdt vai birc anh, hinh
anh déi mét c6 lai mau do.

Q Bude 2 - Pua ra mt gia thuyét: gia thuyét ring ddi mat
d6 1a do mau do6 trong anh dén flash cia may anh.

QO Buéc 3 - tién hanh kiém nghiém gia thuyét: si dung
nhirng b loc khiac nhau cho dén flash va quan sat mau dé
ciia mit c6 lién quan dén chidu dai budc song anh sang chiéu
vao dbi twong hay khong,

B6 mén Ky thuat Co khi

. subject

camera

B6 mén Ky thuat Co khi

5.9. Téng két chwong

Q Ky sw 12 nguoi gidi quyét van dé. Van dé ky thuit dwoc
gidi quyeét bang sw két hop ciia khoa hoc va nghé thuat.
Cac van dé ky thuat bao gom kiém nghiém gia thuyét duwoc
gidi bang phu’(mg phap khoa hoc. Trong phu’ong phap
khoa hoc phal xac dinh van ae, dua ra gia thuyet kiem
nghlem gia thuyet va loai bo hoac chap nhin cé dieu kién
gia thuyet.

Q Xéc dinh van de 1a buée quan trong trong phwong phap
gidi quyet vén dé. Xac dinh van dé phai cu thé, bao ham
cac rang budc cia van dé, va phai lugng ho doi tuong.

B6 mén Ky thuat Co khi
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O Sau khi x4c dinh vin dé phai dua ra gia thuyét. Gia
thuyét phai c6 kha niing kiém nghiém (bing thi nghiém
hodc phan tich). Tir két qua kiém nghiém gia thuyét, chi
chidp nhan cic gia thuyét théa min cac diéu kién thi
nghiém.

B6 mén Ky thuat Co khi
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Chuang 6
Phucng phap phan tich ky thuat
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NGi dung chinh Chucng 6
6.1. Khai niém
6.2. Thu thap sé liéu
6.3. Lwa chon phwong phap phan tich
6.4. Dw doan loi giai
6.5 Giai quyét van dé
6.6 Kiém tra két qua
6.7 DPon vi
6.8 Vidu
6.9 Téng két chwong
SR
Bé mén Ky thuat Co khi @;

6.1. Gigi thiéu
6.1.1. GiGi thiéu vé phan tich ky thuat

+ Phan tich ky thuat la viéc &'ng dung cac
nguyén ly cia toan hoc va khoa hoc dé giai
quyét cac bai toan ky thuat.

+ Trong mot bai toan phan tich, hé thong da
dugc chi ro va cong viéc can lam la xac dinh
cac dac trung cua hé théng do.

+ Cac bai toan phan tich c6 hai dac trung quan
trong. Thir nhat, hé thdng va tinh hudng cua
bai toan thudng dudc xac dinh rdé rang. Thir
hai la cac bai toan phan tich thudng chi co
mot cach giai.

[y
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6.2.2. Thu thap dir liéu
« Cac dir liéu cb thé thu thdp béng céch tién
hanh véi mé hinh thi nghiém giong hét hé
thong thuc.
« Cac dif liéu cd thé thu thdp bang céch tién
hanh cac phép do trén thuc té.
« Piém quan trong la phai kiém tra tinh hgp ly
va do tin cay cta cac dir liéu thu thap dugc.

B6 mén Ky thuat Co khi @

6.3. Lua chon cac phucng phap phan tich
6.3.1. Gigi thiéu
sLua chon cac dinh luat hay nguyén ly cd
ban sé ap dung cho hé.

«Chuyén céac quy ludt vat ly thanh cac biéu
thirc toan hoc

B6 mén Ky thuat Co khi

6.3.2. Luva chon cac dinh luat vat ly

*Cac dinh luat vé bao toan :Khdi lugng (m) ; M6 men
dong lugng (mv) ; M6 men quay (mvr) ; Nang lugng (E)
(dinh luat thr nhat vé nhiét dong hoc); Sy tich dién (z) ...
«Cac dinh luat vé chuyén déng: Dinh luat I Newton
(dinh luat quéan tinh) ; Dinh luat II Newton (F=m.a); Pinh
luat III Newton (dinh ludt tac dung va phan tac dung ).
«Cac dinh luat co ban (mo ta cac quan hé gilra cac thudc
tinh ¢4 thé do dugc cla hé):Dinh ludt Hooke (F=k.x); Dinh
ludt Ohm( U=R.I); Dinh luat chat khi ly tudng (p.V=n.R.T)

Bo mén Ky thuat Co khi @




6.3.3. Chuyén ddi thanh cac biéu thirc
toan hoc
*Biéu thlrc todn hoc biéu dién méi
quan hé giilta cac dai lugng da biét
vGi cac dai lugng chua xac dinh.
Dung dé xac dinh cac dai lugng can
tim.

L

MLy

B6 mén Ky thuat Co khi
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Vidu: orifice High pressure water
i ° \%.

Abrasive particles
Mixing chamber

Focusing tube

i

Pau phun cla gia cong bang tia nudc cé hat mai
— Cao ché trdn va qua trinh gia téc

Bo mén Ky thuat Co khi :@

Tong luc trong qua trinh trén:
Z 'E :Z(m 'v)in - z(m -v)out
Hay

= Noo Ny
F = [Zmp,ﬂi Vooi F Mair o *Vair,o + My 'ij,nJ_[Zmp,l Vo i+ Myir - Vair + My, ‘ij]
i=l j=1

L
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L3y phuong trinh can bang Ién phuong cua tia nudc:

Ny Ny
Fy :[ Mp0i Voo + Mair0 *Vair o + My, 'le.o]’[zmn i Vouje + M +Vaie + M, 'V‘”l]

= \
~0

Fr =M, Vi, _(ma +mw)'vawj =My Vi o '(1_’7)
17 -hiéu suét chuyén ddi mé men

Fawj

Fuj.o

7= (Mg + ity ) Vo /(M Vs 0 ) =

B6 mén Ky thuat Co khi

6.4. Du doan Igi giai

6.4.1. GiGi thiéu
-Dy doén diing dé kiém tra tinh toan va
ciing gop phan cho viéc phat trién kha
nang truc giac ky thuat.

B6 mén Ky thuat Co khi

6.4.2. Vi du

Vi thuéc logarit khong hién thi dwec phin thap
phan & két qua nén ta phai du doan vi tri clia phin
thap phin. Viy 1am thé nao dé du doan?

B6 mén Ky thuat Co khi




42,2 x 16,6=?
x 16.6
3

S e N Y Y
| T T | 11

4/]\5 6 7 8 91
42.2 /P

Ta c6: 42,2 x 16,6 ~ 40 x 15 = 600

I T T
]:]1 123486709, 2 460,

Két qua 42,2 x 16,6 phai 1a gia tri hang trim, tirc 1a két
qua sé 1a khoang 700 chir khong thé 1a 70 hay 7000

il ¥
B6 mén Ky thuat Co khi “
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6.5. Giai quyét van dé

6.5.1. Giai cac biéu thirc toan hoc bing tach bién
- Khi da c6 mgt biéu thifc toan hoc thi cé thé
giai biéu thirc nay bang viéc sir dung cac qui
tac toan hoc.
- Chia khéa dé giai cac biéu thirc toan hoc la
tach cac bién vé 1 phia chia biéu thirc
(thudng la tach bién vé phia trai biéu thirc).
* Vi dl_-l: y > X2

y=m-x+b
SERe
B6 mén Ky thuat Co khi - s
e

6.5.2. ““Quy tic vang”’ cho viée xir Iy cac biéu thire
Quy tic vang cho viée xir Iy cac biéu thire: thuc
hién cung phép tinh cho c4 hai vé ciia biéu thire.

(Tu ldy vi du)

6.5.3. Xir Iy cac bat ding thirc
Quy t_éc thir hai cho xit Iy cdc biéu thirc 13 d4u cia
bit ding thirc dio chiéu khi nhin hay chia ca hai vé
v6i mdt s6 Am.

| ——
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6.5.2. Cac 161 khuyén khi xir 1y cac biéu thirc

Chi thay s6 & buwéc cudi cung ciia qua trinh
tinh toan.

Viéc xdc dinh dai lwong chwa biét bing biéu

thirc chif va sau d6 thay sé & buéc cudi cling ciia
qua trinh tinh toan s€ hiéu qua hon rat nhieu.

B6 mén Ky thuat Co khi

6.6. Kiém tra két qua

6.6.1. Gié6i thi¢u
Viée kiém tra két qua sau Kkhi tinh toan 13 hét st
can thiet.

Tinh logic, phép du do4n va kiém tra thir nguyén la
cac cong cu co thé dung deé kiém tra cac tinh toan ky
thuit.

B6 mén Ky thuat Co khi

6.6.2. Sir dung logic dé tranh cac tra 16i khong c6
tinh vat ly

Vi cic két qua trong tinh toin k§ thuit dwa ra cac lrong vat
1y nén tinh logic dwgc ding dé han ché cac két qua khong cé
y nghia. Cic két qua nay con goi 1a két qua khéong c6 tinh vat
1y vi chiing khong thé xiy ra mdt cach vat ly. Mt trong cic
cach t6t nhit dé tranh 15i 12 ty dit ra cAu hoéi : két qué c6 y
nghia gi hay khong? Trong nhiéu cach, diy 1 buéc quan
trong nhét trong qua trinh tinh toan ky thuat.

B6 mén Ky thuat Co khi




6.6.3. Sir dung logic dé kiém tra vigc xir Iy cac biéu
thire
Cé thé sir dung tinh logic dé kiém tra viée xir Iy cac biéu
thirc toan hoc. P& 1am diéu d6 cin kiém tra mdt bién c6
thay d6i nhw mong mudn khi cac bién khac thay dbi hay
khéng. Néi cich khic, ta cé thé kiém tra dang du do4n
ciia biéu thirc toan hoc.

Vi du: Quan hé¢ giira luu lwgng hat mai va
chiéu su cat

(tw doc thém vi du)

B6 mén Ky thuat Co khi

6.6.4. Sir dung dw do4n dé kiém tra 10i giai

Cic du doan cé thé dung dé kiém tra 10i giai.
Cac du doan ciing cé the dung dé phat hién
cac loi trong cong thirc toan hoc.

Vi du: Bai toan bién dang ciia chan giwong.
Dw doan bién dang chén giwong la rat bé.

(doc thém vi du)

B6 mén Ky thuat Co khi

6.6.5. Sir dung thir nguyén dé kiém tra 10i giai

Kiém tra thir nguyén la cong cu rit quan trong
trong danh gia 10 gidi cha cac biéu thirc toan
hoc. Cac thir nguyén sé dwge trinh biy trong
phin t6i.

B6 mén Ky thuat Co khi




6.7. Thir nguyén
6.7.1. Gidi thi¢u
HAu hét cac s6 sir dung trong k§y thuit déu cé thir nguyén.
Cac thw nguy?n hay cic don vi cho cic dai lugng vat ly
dwgec tiéu chuan hoa. H¢ thong tiéu chuan cac don vi duoc

goi 12 hé théng tiéu chuéin don vi qubc t& (International
System of Units -SI).

B6 mén Ky thuat Co khi

Q Cac don vi co so
Q Cac don vi do goc
0 Cic don vi d4n xuit véi tén dic bigt

Q Céc don vi din xuit khong c6 tén dic biét

Cac don vi ciia hé¢ ST

B6 mén Ky thuat Co khi

Dai lugng Pon vi Ky hi¢u/cong thirc
Chidu dai mét m

Khéi luong kilogam kg

Thoi gian gidy s

Cuong d6 dong dién am-pe A

Nhiét do do Ken-vin | K

S6 hat mol mol

Cudng d6 chiéu sang candela cd

Cdc don vi co so ciia hé ST

B6 mén Ky thuat Co khi




6.7.2. Phan tich thir nguyén

Phén tich thir nguyén 1a mdt céng cu dung dé kiém
tra thit nguyén ciia mét biéu thirc. Phén tich thir
nguyén chi viéc xir ly cac thit nguyén khong kém
theo xit Iy cac sb. K§ thuét nay c6 thé diang dé xac
dinh (hoic kiém tra) cac thi nguyén ciia mot tinh
toan ky thuat.

B6 mén Ky thuat Co khi

Vi du: Pé kiém tra tinh ding din ciia cong thire tinh vén tdc:

v = 2-m-g
t Co-Ap

Ta thay céc thir nguyén cia tirng thong s vao ¢/t trén roi
kiém tra xem vén toc cudi cung co thir nguyén ciia vin toc
hay khong (m/s):

N IEII
V(G Al )

B6 mén Ky thuat Co khi

6.7.3. Thir nguyén va ham s

Phan tich thir nguyén dén téi bén quy tic khi xir Iy mot con sb:
1. Ta c6 thé thém vao hay bét di cic sb chi khi ching cé
cung don vi.

2. Khi tién hanh nhén, chia hay liy thira phai thuc hi¢n
phép tinh giéng nhau cho cic don vi ciia s6.

3. Mot sb bidu thirc toan hoc chi ¢ thé xir 1y cac tham s
khong c6 thir nguyén. Vi du nhw cac ham mii, ham logarit
va cac ham lwgng giac phai 1a khong cé thir nguyén.
4. Cac ham mii, ham logarit va ham lwgng giac sé tao nén cac
két qua khong co thir nguyén.

B6 mén Ky thuat Co khi




6.7.3. Chuyén dbi thir nguyén

Trén thé gi6i cé6 nhidu h¢ do lwong trong dé6 hé do lwdng
qudc té (h¢ SI) va h¢ do lwrong Anh 13 phé bién hon ci. Hé
do lwomg qudc té (hé ST) 1a h¢ do lwong dwee sir dung rong
rii nhét. Con h¢ do lwong Anh dwoc dung kha phé bién &
Anh va My.

Cic gia tri cé thé chuyén ddi tir h¢ do lwong nay sang hé
do lwong khac bang hé so chuyén doi. Vi du:

Chiéu dai tinh theo cm = (chidu dai tinh theo inch)(2,54
cm/inch)

B6 mén Ky thuat Co khi

6.8. Vi du vé phuwong phap phan tich ky thuat

Gia sir ¢6 mot cai giwong cii thiéu chian. Cin phai 1am bén
chén giwdng méi tir mot thanh gd thong tron. Bién dang
nén 1én chan giwong 1a bao nhiéu néu khéi lwgng cia
giwrdng va nguoi 1a 100 kg?

B6 mén Ky thuat Co khi

Dé giai bai toan sir dung cac budc sau trong qua

trinh phan tich :

. Xac dinh bai toan.

. Thu thép dit liéu va kiém tra tinh chinh xéc cia s6 li¢u.
Lua chon phwong phap phan tich.

Dy do4n két qua.

Gidi bai toan.

E I S

Kiém tra két qua.

B6 mén Ky thuat Co khi
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Budére 1: Xac dinh bai toan

Bai to4n da x4c dinh rd rang.

Ty,
B6 mén Ky thuat Co khi -
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Budc 2: Thu thp dir li¢u va kiém tra tinh chinh
xac cua so liéu

Gii sir thanh g théng cé chiéu dai 1,2 m
va ¢6 duong kinh 2,5 cm (nhw vdy moi
chén sé c6 chiéu dai 1,2/4 = 0,3 m).

Bo mén Ky thuat Co khi :@

Buéc 3: Lwa chon phwong phap phén tich
Cén xic dinh quan h¢ giira s6 liéu (khdi lwgng cia
giwdmg va chan) va két qua cin xac dinh (bién dang
nén). Quan hé gin ding dwgc duwa ra béi quan hé giira
@ng suit va bién dang ti d6i (dinh luat Hooke). M&i
quan hé ing suét va bién dang phd bién 13 wng suit ti
18 v6i bién dang ti d6i (bing ti sb giira bién dang nén
va chiéu dai chin giwdng). Hé sb ti 18 dwgc goi 1a mo
dun dan hoi. Hay ta ¢ :
ng suit = lyc / dién tich

=F/A
=E
|
ﬁ’o.%!r?é
B6 mén Ky thuat Co khi s
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Ta ¢6 mdi quan hé sau :
L-F

O=——

E-A

Trong d6, E 13 mé dun dan hdi; Véi g, E=12.200
(MPa).

qassrr

L
B6 mén Ky thuat Co khi
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Buéc 4: Dy do4n két qua

Bién dang ciia chan giwong phai rit bé

qassrr

*,

Ny

g}

il

Qd
B6 mén Ky thuat Co khi ¥

Buéc 5: Gidi bai toan
Lyctbnghgp: ~ F=m-g=(100kg)-(9,8m/s” )= 980N

Luc tac dung trén dién tich m&i chan 1a (980N )/(4'7T : rz) ,
vé6ir 1a ban kinh cia chéin giwong (r=0,0125m). Nhw viy ing
suit trén chin giwdng la 5x105 N/m? hay 0,5 Mpa.

Tacé: 5:5 =) &=(L/E)-(F/A)

=) &=[(0,3m)/(12.200MPa)|-(0,5MPa)

0=1,2x10"m
‘.,g_ljr?“
Bé mén Ky thuat Co khi @;
iy
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Budre 6: Kiém tra két qua
-Phan tich nay la don gian, khong co sai sot.
- Bién dang nén ciia mdi chin 1a 1,2x10-5 m. Bién

dang nay la rit nhé => diing nhw dy do4n ban
diu.

B6 mén Ky thuat Co khi ;@

L

6.9. Téng két chwong

Phwong phép phén tich 1a rit hiéu qua khi hé dwoc xac
dinh rd rang va cac dic trung cia hé ¢6 thé dwge xic dinh
bing viéc ing dung cac dinh luit khoa hoc va toan hoc. Cac
bai toan phan tich thwong c6 mét 1oi gidi. Ching dwoc gidi
bing vi¢c thiét 1ap bai toan, thu thip va kiém tra dir lidu,
Ira chon phuong phap phén tich, du doan 10i gidi, gidi cac
biéu thirc toan hoc va kiém tra két qua.

Cic dir liéu ky thuat cé thé thu thap tir nhidu ngudn, bao

gbm dir liéu do, phéng vn va tir internet. Luén luén nhé
rang can phai kiém tra lai tinh hop 1y cua dir liéu.

B6 mén Ky thuat Co khi

Lua chon mot phwong phap phén tich thuwong la lya chon céac
dinh lut vat Iy ma né md ta hé cin xét. Cé ba loai dinh luat
vat ly quan trong trong k¥ thuat: cac dinh luit bao toan, cac
dinh luit vé chuyén dong va cac dinh luit co ban.

Du dosn 15i gidi 1a rit quan trong. Cé thé loai bé nhiéu sai
s6t bing cach duw doan ké ca dw doan so b 10i gidi. Dw doan
¢6 thé giiip cho viéc kiém tra viéc tinh tosn va phwong phap
phan tich.

B6 mén Ky thuat Co khi
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Cé thé xir Iy cac biéu thirc dé giai tim cac bién chwa xac
dinh. C6 géing tach dai lwgng cin tim bing xir ly cic ky
hiéu chir khong phii bing cic con sb (hay chi thay sb &
buée cudi ciing). Cic con sb trong tinh toin k§ thuit ¢ y
nghia vat Iy. Cin sir dung phén tich thir nguyén dé kiém
tra lai cac phwong trinh va xac dinh thi nguyén cia cac
dai lwgng chua biét.

Phai Kiém tra lai cac két qua. Cac két qué c6 thé kiém tra
bang tinh logic, dw doan, va kiém tra thir nguyén.

B6 mén Ky thuat Co khi
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Chuong 8
Cac cong cu va dur liu

N&i dung chwong

8.1. Gioi thiéu

8.2. Bo chinh xac va doé chum

8.3. Lam tron sé va s6 chiv sé c6 nghia
8.4. Po lwong (danh gia) xu hwéng hoi tu
8.5. Po lwdng cac dai lwong bién thién
8.6. Tong két chuong

8.1.Gi&i thiéu

Cac cdng cu cac ky sw thwong dung trong ky thuat
Thu thap s6 /iéu: kiém chirng gia thuyét, phan tich s6
liéu va phac thao de cwong nghién ctru,
S dung cac mé hinh: bidu dién vé& khai niém
(conceptual), bidu dién toan hoc, mo ta vat Iy,
St dung may tinh: thgc hién cac tinh toan va moé
phong (visualize) cac két qua do,
S& dung cac rpé?u, kha thi (feasibility concepts) d&
danh gia cac thiet ké co kha nang dwgc chon.




8.2 P§ chinh xac va d§ chum

L

7|

8.2.2. D§ chinh xac

Méi quan hé gitra gia tri do dwoc va gia tri dung.

Két qua do dworc cho la chinh xac néu né ndm gan
gia tri dung.

Vi dy, véi 1 khodng cach dung la 40.0 cm, mét két
qua do co gia tri 39.9 cm sé chinh xac hon gia tri
khac |a 45.6 cm.

8.2.3. B9 chum (Precision)

Méi quan hé gitra gia tri do tai cac lan do
khac nhau.

M6t tap hop sb do dwoc goi la chum: cdc
két qua do gan nhau vé trj sé.

Do dwoc khodng cach tir mét ngudi ndém dén
man hinh: 31,6; 31,5; 31,6 va 31;4 cm > Tap
nay chum.

a ??? Vi cac két qua do rat gan nhau.




Minh hoa

&

Chinh xac, chum Chum, kO chinh xac

4

Chinh xac,
Khoéng
chum

Biéu dién

Reference value
Probability Accuracy
density
+——* Value
Precision
Vidu 1.

Do khoang céch, nhan dwoc 4 tap két qua:
#1 =40,1; 40,0; 39,8; va 40,0 cm
#2 =39,8;41,4; 39,4 va40,9 cm
#3 =35,2; 35,3; 35,3 va 35,1 cm
#4 = 36,7; 45,6; 46,2; va 34,9 cm

Phan loai 4 tap s liéu trén theo khai niém vé& do chinh xac va do
chum, néu khoang cach ding tir man hinh dén mat ngudi ndom la
40,0 cm?




Khéng chinh
Xac,
Khéng chum

‘ 8.3. Lam tron sO va cac chir sO c6 nghia

(Rounding and significant digits)
= Khi trinh bay sb liéu, ket qua tinh toan, lay sé

chiv s6 thap phan bang bao nhiéu la du?
= Vidu:

o Do bang thuwéc mét, dwoc 40,6 cm.

o Do bang thuéc Anh, dwoc 15 (11/16) inches.

D = 15(11/16) in * 2.54 cm/in = 39.84625 cm.

u???

o DPo béng hé mét dat dé chinh xac 0.1 cm

o Do bang hé Anh, dat dd chinh xac 0.00001 cm?

‘ 8.3. Lam tron sO va cac s0 ¢6 nghia

(Rounding and significant digits)

= Dé xac dinh sb chiy so thap phan can thiét,
phai hiéu khai niém vé sé chir s6 cé nghia
(significant digits or significant figures).

= Sb chi¥ s6 c6 nghia can ding dwoc xac dinh
b&i d chinh xac cla tap di liéu.

= Xac dinh sé chir s6 c6 nghia nhu thé
nao???




8.3.2 Xéac dinh sbé chir s6 c6 nghia

Sé chi s6 c6 nghia ctia 0.05047?

3

Rox # 1 2

= caunt in this direction

Vi du khac

1 2(101]0

Box# 1 2 3 4

———» count in this direction

8.3.3. Cac truvong hop ngoai lé:

Cac sb6 khong cé dau thap phan:

S6 “8” ¢6 méy chiv sb cé nghia?

01 “8.,” c6 1 chi¥ s6 ¢co nghia;

01 “8.0,” ¢6 2 chir sb c6 nghia:;

(1 “8.00” ¢c6 3 chi¥ sb c6 nghia.

L1 Vay, “8” c6 bao nhiéu chiy s co nghia???
-- Khéng xac dinh duwoc!




Tranh nham lan?

C6 tranh viét cac s khong c6 dau thap phan.

Néu muén xac dinh 3 chir s6 c6 nghia cua

“bay tram”, hay viét “700.”, khong nén viét

“700".

a Véi nhidu ngudi, “700” ¢6 1 chir sb ¢6 nghia.

Ludn ludn thém sbé khéng vao trudc cac sb

c6 tri tuyét dbi <=1.

Vi du: viét“ +0.14” hay “ — 0.56” thay vi
“+.14” hay “-.56".

Biéu dién s6 dang ky phap khoa hoc

Dung s6 mii 10;

Vi du: “700.” = 7.00x102

o Viét “bay trém” chi ¢ 1 chir sé c6 nghia?
7.x 102

“Bay tradm” viét c6 hai chir s c6 nghia?

SO chinh xac?

Céc gia tri quy dbi:

o 1 mét = chinh xac 1000 mm;

o 0 d6 K = chinh xac (-273.16) do C;

Céc s6 dém duoc:

o S6 ngay trong mét tuan la 7;

o Sb dién tré mac song song trong 1 mach dién;
o Sb 14n do mot khoang céach...

Sé chinh xac c6 sb chi s& cé nghia khéng
xac dinh (v6 cung, khéng tinh dém).




Vidu2

Xac dinh sb chir sb co nghia trong cac két qua do sau day:
43. cm, 4.3 kV, 0.43Q va Q.043 microcurie (uCi). Xac dinh
chir s c6 nghia trong cac so6 691., 1.30 va 0.00000500.

Giai:

Bat dau tir sb khac khong bén trai va dém sang phai
cho dén tan cac sb cubi cung. Chang han, két qua “4.3 kV”
c6 thé dwoc dém nhw sau:

403
Bax# 1 2

M&i s6 va don vi trong tap két qua (43. cm, 4.3 kV, 0.43Q va 0.043 pCi) c6 s6
chtr s0 ¢6 nghta bang 2. Méi s6 trong tap sb (691., 1.30, va 0.00000500) c6 ba
ch¥ s6 cé nghia.

SO chit s0 can thi€t hién thi két qua do?

Nhiéu hon mét chir sb so vai gia tri chac chan khi
do.
o Vidu: Mot can khéi lwong cé vach chia la gam - doc
dwoc 68 gam va khoang % vach nira.
o Y% vach (wéc lwong) twong dwong 0,75 gam.
o Viét bao cao?
68,75 gam? 68,7 gam? 68,8 gam?
Quyét dinh: vi gia trj chac chan |a 68 gam (2
chir s0) nén can dung 3 chir so hién thj két
qua do: 68,8 gam
Can lam tron sé sau khi quyét dinh sé chir
sO can thiet!

Hai quy tac lam tron sO

Néu sb bi bé qua nhé hon 5, thi gitr nguyén
sb cudi con lai. VD: 0,354 > 0,35

Néu sb bi bé qua I&n hon hodc bang 5, thi
tang sé con lai thém 1. VD: 0,355 > 0,36
CHU Y: viéc Iam tron s6 chi nén thwe hién &
két qua cudi cung, khdng phai & cac budc
tinh toan trung gian.




Xic dinh sb chit s6 c6 nghia khi thyuc hién
phép tinh
Phép nhan, chia: S6 chir s6 c6 nghia clia két
qué bang sb ch sb c6 nghia it nhét trong
cac s6 tham gia phép tinh;
0 VD: 257 x0.2=514 > 51.
Phép cong, triv: Sb chiv sé sau dau phay
thap phan béng sb lwong chi sé sau dau
phay it nhat ctia cac sé tham gia phép tinh;
0o VD: 10,56 +2,1=12,66 > 12,7.

Tinh toan v&i cac sO chinh xac?

Khi thwe hién phép cong va triv, cac s6 chinh xac

khong déng vai tro gi khi xéac dinh sb chi sb can

bidu dién.

Chang han, chuyén di mét nhiét d6 duoc do béng

thang Kelvin sang thang Celsius.

o 0do K bang chinh xac — 273.16 d6 C.

o > 298.103 K = -273.16 + 298.103 = 24.943 d6 C).

o Kétqua co 3 chir s6 sau dau thap phan vi s6 - 273.16" 1a
mot sO chinh xac va n6 khéng éqh hu’c’yngrdén s0 chir sO
dirng sau dau thap phan trong két qua cudi.

8.4. Do luong xu hudng hoi ty

Do duwoc mét tap dir liéu cho mét dai lwong,

dau 13 két qua “chinh xac”?

a Vi dy do khoéng cach mat nguoi dén man hinh
may tinh, 16 lan do > 16 gia tri > lay gia tri nao?

Mong mudn cé mot gié tri “dai dién” cho m¢ot

loat di¥ liéu cila mét dai lwgng dwec do.

Giai phap: str dung cac gia tri “trung binh”

(Average).




Cac cach danh gia gia tr1 trung binh

Trung binh s hoc — Arithmetic mean
Trung vi - Median

Trung binh nhan - Geometric mean

Trung binh diéu hoa - Harmonic mean
Trung binh binh phwong - Quadratic mean
Mode

8.4.1Gia tri trung binh s6 hoc

(arithimetic mean)
Con dwoc goi la gia tri trung binh cdng.
Tong tat ca cac gia tri va chia tong nay cho
sO cac diém thu di liéu.
Vi du, hiéu suét tiéu hap nhién liéu cta mét
dong co 6t do dwoc lan lwot la 56,2; 61,4;
55,2 va 60,9 dam trén gallon (miles per
gallon - mpg), thi gia tri trung binh s0 hoc sé
la:
(56.2 + 61.4 + 55.2 + 60.9 mpg)/4 = 58.4 mpg

Gia tri trung binh s0 hoc (arithimetic mean)

Néu méi két quéa do duoc ki hiéu xi va co N két qua
thi gia tri trung binh s6 hoc dwgc xac dinh theo
cong thirc:

X =

X\ X 4ot Xy 1<
:—ZXI
N N5

Gia trj trung binh sé hoc la tng cac gia tri do chia
cho so cac gia tri.




Nhan xét

Gia trj I6n nhét va nhé nhat cla tap sé liéu thu dwoc c6 anh
hwéng I&n den gid tri trung binh cdng.

Chéng han: ta cin xac dinh gia trj tai san trung binh cta cac tri
thire sinh ndm 1951 bang Whashington. Thir xac dinh gia tri
trung binh tai san clia nhdm nay néu tach ra chi mot thanh vién
cta nhom — Cyu Chd tich téap doan Microsoft, Bill Gates.
Twong tw, néu sé lieu thu dwoc trong vi du 1 khi nay la 56.2,
61.4,55.2, and 20.9 mpg (so v&i s6 lieu ban dau 56.2, 61.4,
55.2, and 60.9 mpg), gia trj trung binh cong sé bj thay ddi tir 58.4
mpg thanh 48.4 mpg.

Nhi¥ng vi du néu trén cho thay gia tri trung binh cong nhay véi
cac gia tri cwc (extreme values)

8.4.2. Gia tr1 trung vi (median)

Dé tranh anh hwdng cla cac gia trj cuc, gia trj trung vi
(goi tat 1a sb trung vi) doi khi dwoc st dung dé danh gia
xu hwéng hoi tu.

Sé trung vi cia mét tap di liéu la gia tri clia diém ndm
gitra tap di liéu khi cac gia tri cua tap div liéu da dwoc
sap xép.

Déi voi tap s6 liéu co sb diém do la sb 18, thi sb trung vi
la so ndm gitra cla tap Déi v&i tap sb lidu co sb diém do
la s chan s0 trung vi la gia tri trung binh cong cla hai
gia tri n&m gitra tap so liéu.

Vi dy, phong may tinh ¢6 10 may tinh v&i dung lvgng )
cieng lan lwotla 1.2,4.5,6.4,5.2,6.4,5.0,2.3, 34, 6.3,
va 8.2 gigabytes.

8.4.3. Gia tri trung binh nhan (geometric mean)

Tich clia cac gia tri do dworc Iy thtra bac 1/N, hay
can bac N cua tich cac gia tri cia tap div liéu.

TB.Nhan = (X X,..x, )N = ¥/X X,... Xy

L6 ga cla gia tri trung binh nhan mét tap sé lieu
dwong béng gia tri trung binh cdng cac loga cua
cac dir liéu thanh phan.

Gia tri trung binh nhan d6i khi dwoc stv dung dé
xac dinh xu hwéng hdi tu nhirng gia tri do sai khac
véi nhau mét sé lan.




8.4.4 Gia tri trung binh nhan (geometric mean)

Chéng han, trong k¥ thuat mai truong, van dé st ly nwéc thai
c6 thé gdm viéc nghién clru mét sé xac dinh cac vi sinh vat.
B&i 16 mat do cta sb vi sinh vat ¢ thé thay ddi trong mot
pham vi rat rdng, nén gia tri trung binh nhan dwoc qui dinh ap
dung.
Néu sb lidu xac dinh trong mét tuan la 400, 100, 250, 100, 15,
20, va 15,000 ca thé vi sinh trén100 milliliters nudc thai, thi

gia tri trung binh nhan clia 7 ngay da néu sé dwgc xac dinh

nhw sau:
GTTBN= (/(400*100* 250*100*15%20*1 5,000) =240

8.4.5. Gia tri trung binh diéu hoa (harmonic
mean)
La gia tri nghich dao cla gia tri trung binh s hoc
nghich dao cla cac gia tri trong tap di liéu:

Gia tri trung binh dieu hoa = L

IR
N i=1 X| i=l X

La gia tri nghich dao cla gia tri trung binh s6 hoc
nghich ddo cla cac gia tri trong tap di liéu.
Puoc s dung khi cac sb nghich dao cua tap sé
liéu c6 vai tré quan trong.

8.4.5.Gi4 trj trung binh diéu hoa (harmonic mean)

Vi dy, toc dé thwe hién cac phép tinh ctia mot
computer thudng dwgc danh gia bang cac test
chuan (benchmark tests), biéu thi bang so triéu
phép s ly trén giay hay MIPS (millions of
instructions per second).

Thoi gian tinh toan thwéng cé vai trd quan trong
hon toc d6 tinh toan. Thoi gian tinh toan co gia tri
nghich dao v&i toc do tinh toan:

o tdc do tinh toan = sb lwong cac phép st ly / thoi gian;

o thoi gian tinh toan = sb cac st ly / toc dd tinh toan.

Do d6, viéc xac dinh hop ly xu hwéng hdi tu cho toc
d6 tinh toadn clia may tinh thuwdng st dung gia tri
trung binh dieu hoa.




8.5.5.Gi4 trj trung binh diéu hoa (harmonic mean)

Gia st rang co6 két qua 4 chwong trinh test chuén Ia 30, 700,
15, va 13,000 MIPS. Gia tri trung binh diéu hoa dwgc xac
dinh nhu sau:

1

GTTBDH = =39MIPS
111 1 1 1

—| —=t+——+—+
4(30 700 15 13,000)

Gia tri trung binh diéu hoa bj anh huéng manh nhét béi gia

tri cwc nhé nhét.

o Chéng han, néu tang toc 6 16n nhét}u’ 13,000 I1&n 26,000
MIPS thi gia tri trung binh diéu hoa van git» nguyén gia tri 1a 39
MIPS.

o Tuy nhién, néu téc do tinh toan nhd nhét duoc tang tir 15 MIPS
1&n 30 MIPS thi GTTBDH sé thay dbi tir 39 MIPS 1&n 59 MIPS.

8.4.6. Gi4 tri trung binh binh phuong (Quadratic
mean)
Gia tri trung binh binh

phwong (The root _
mean square, RMS): RMS

Puoc str dung khi mét dac tinh quan trong co s ti

Ié v&i can bac 2 cua gia tri do.

o Viduy, tdc dong clia cac hat r]éng lwong cao vao mot pé
mat cda vat liéu nao do, ta can quan tam dén gia tri toc do
trung binh binh phuwong (RMS velocity) cia cac hat hon la
s0 Vi gia tri van tdc trung binh s hoc.

o Ly do: nang lwgng céac hat ti 1& v&i binh phwong van toc
hat: Béng nang = %2 mv2

8.4.7. Mode

La gia tri xuat hién thwérng xuyén nhét trong
tap di liéu.

Vi du, phong may tinh c6 10 may tinh v&i
dung lwong 6 cirng 1an lwot la 1.2, 4.5, 6.4,
5.2,6.4,5.0,2.3, 3.4, 6.3, va 8.2 gigabytes.
Khi nay, Mode c6 gia trj la 6.4 GB.




8.5. Do ludng xu hudng bi€n doi
Thwdng st dung ba cach do lwdng dinh lvgng
sy bién thién tap di liéu:
Phwong sai (variance),
Do léch chuan (standard deviation),

Do léch chuan twong dbi (relative standard
deviation).

8.5. Do ludng dd bién thién

(Measures of variability)
C6 hai dang tap di liéu:
Néu kiém tra tat ca cac dir liéu co thé cua
mét vai nhém, sau do cac danh gia xu
hwéng hoi tu va bién thién thi duwoc goi la
danh gia mat do (population measures).
Nhi&u trwdng hop, trong ky thuat, c6 thé
kiém tra chi véi mot vai sb liéu trong toan bd
tap div liéu. Khi do, ta goi cac danh gia la
danh gia tap mau.

8.5.2 Phuong sai (variance)

La mot danh gia di liéu bién thién.

Phwong sai i 1& v&i tdng cac binh phwong
sw khac nhau gilra gia tri trung binh va gia tri
do tai mo6i diem.

Phwong sai mau

Phuwong sai tap dir liéu




Phuong sai mau

Phuong sai tap dir liéu

2—;7% (- )

Y %

i=1

Z|>—

Do 1éch chuén (Standard Deviation)

Danh gia twéng minh sy bién thién ctia mot
tap div liéu;

Do léch chuan Ia can bac hai clia phwong
sai.

o Do léch chudn mau: s = (s2)12

o Do léch chuén tap dir lieu: o = (0?)"2




‘ D? 1éch chun tuong dbi — Sai s6 chuin
(Relative Standard Deviation)

= Gia tri trung binh va do léch chuan cé‘thé so
sanh v&i nhau triee tiep khi danh gia lan cuoi
s bién thién;

= Chia d9 léch chuén cho gia tri trung binh;

= Thwong dwoc tinh theo phan trém.

‘ Quan hé Phuong sai-D¢ 1€ch chun

= Phwong sai tap di¥ liéu: ¢

= D léch chudn, o, |4 trung binh céng clia binh
phuwong céac s sai khac gitra tirng div liéu
v&i gia tri trung binh;
a Tinh trung binh s6 hoc;
a Tinh sai khac gitra tirng sb véi gia tri trung binh;
a Binh phuwong céc sai khac, 1y tdng, chia trung

binh.

' Minh hoa

600 S
400
200

600 + 470 + 170 + 430 + 300 1970
Mean = = =394
5
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2062 + 76% + (-224)% + 367 + (-94)2 108,520
o = ; = . = 21,704

o =4 21,704 = 147




Chuong 7
Phucong phap thiét ké ky thuat

B6 mén Ky thuat Co khi

NGi dung chinh Chucng 7

7.1. Gi&i thiéu

7.2. Pwa ra cac 1&i giai

7.3. Phan tich kha nang va lwa chon i giai
7.4. Thwec thi va danh gia loi giai

7.5 Vi du thiét ké

7.6 Cac tham s6 thiét ké

7.7 Sang tao trong thiét ké

7.8 Téng két chwong
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7.1. Gi6i thi¢u

7.1.1. Gi6i thiéu vé thiét ké ky thuat

O Trong k¥ thuit, thiét ké 1a sw md ta mét thiét bi hay hé
thong méi hodc cai tien thiét bi hay hé thong. Cac bai toan
thiét ké khac véi bai toan phan tich ¢ ca tinh chat cia bai
toan va 10i gidi.

0 Bai toan thiét ké thudng dwoc xac dinh véi do nghi ngd
cao hon (trai véi bai toan phén tich thwong dwoc xac dinh ré
rang).

0 Bai toan thiét ké luén luén c6 nhiéu phuwong 4n ding,
trong khi bai toan phén tich thuwong chi c6 mot 1o giai.
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U Cac bai toan phén tich thuwong mang tinh khoa
hoc cao hon tinh nghé thuit, trong khi ciac bai
toan thiét ké lai chira nhiéu tinh ngh¢ thuat.

Q Thiét ké ky thuit 1a rit da dang. Cac bai toan
thiét ké thuong rit phirc tap va diy thach thiec.
Chiing doi héi 1am viéc tip thé va cin cé sw tham
gia ciia cac chuyén gia.
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7.1.2. Giai cac bai toan thiét ké
Qua trinh thiét ké k§ thuat thwdong gdm sau bude sau:

Xdc dinh bai toan

Thu thép théng tin

Pura ra cac 1oi giai

Phan tich va lua chon 1o gidi
Thuye thi loi gidi

Panh gia 101 gidi

b bb=
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Phwong phap thiét ké k§ thut va phwong phap phén tich
Ky thuét cé gi khac nhau?
Thiét ké va phén tich ¢6 ba diém khac nhau co ban:

1. Trong phén tich, ta chi di tim m{t 161 gidi con trong
thiet ké can tao nhiéu loi giai.

2. Trong phén tich, ta tinh todn cho mjt 10i giai con trong
thiét ké phai luwa chon 16i gidi dua trén cac tiéu chuén
danh gia.

3. Trong thiét ké ta thuc thi 1oi giai.
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Cic budce ciia phwong phap thiét ké ki thuat

Ching ta sé
nghién ctu bon
budéc cuoi

Khong thoa man
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7.2. Pwa ra cac loi giai
Sau khi x4c dinh dwgc bai toin va thu thip thong tin vé

n6 ta & tién hanh dwa ra cic 16i gidi. Cac ky thuit tao ra
cac 101 gidi sé dugc thio ludn trong chuong nay.

7.2.2. Théo luin tap thé

M@t trong cac ky thuit ndi tiéng va hiéu qua danh cho gidi
quyét vin dé nhom 1a thio ludn tip thé. Viée tao ra cac y
twéng bing cich thio luin tip thé 1a mt qua trinh khéng cé
quy tic. Dé thao luan tap thé tot cAn phai cé kinh nghiém.
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Viéc huy déng sirc manh tap thé cé thé tién hanh hiéu qua
nhu sau:

V& két chu:
1. Nhém nhé: Mt nhém thio ludn tap thé nén gdm nim
dén muoi ngwoi de dam bao cé nhiéu y twéng méi.

2. Nhém tong hgp: nhém nay gdm cic thanh vién cé kién
thirc co ban khac nhau trong dé cé ca nhirng nguoi it
kinh nghi¢m v& bai toan thiét ké.
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Vé tb chirc:

1. Hop ngin: t6 chirc cic cudc hop ngin hon mot giv

2. Ghi lai ni dung hop: Cac y tuwdéng sang tao phai dwgc
ghi lai dé danh gia trong cudc hop sau. Cir ra mot
nguoi chuyén lam nhiém vu dé. Cac ndi dung ghi chép
dwogc phéd bién dén tit ca thanh vién cia nhém qua
mang hoic bing bang théng bio.
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Hop tap thé:

1. Khong cin nghi I&; cac thanh vién cia cudc hop binh
dang nhau.

2. Khong danh gia ma chdp nhén tit ca cic y twong —
khong danh gid, phé phan, ché bai vv...

3. S6 lwgng hon chit lwgng: muc tiéu la dat cang nhiéu y
twdng cang tot.

4. XAy dyng y twéng: Tao nén cic y twéng méi bing
cach két hop hoac xay dung tir cac y twong da co.
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7.2.3. Cac phuong phap tao y twéng méi
Cé 3 k¥ thuit thuong ding dé tao y twéng méi:

1. Bang liét ké
2. Liét ké thudc tinh

3. Quan h¢ bt budc ngiu nhién
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0 Bing liét ké: 12 bang ké cac phwong phap ma mét ddi
twong cé thé thwe hién duge.

Vi du: cAn ning cip 1 dudng day ty dong SX dia CD, bing
liét ké ¢6 thé nhw sau:

1. Sir dung dwdng diy dé c6 thé ché tao cic san phim
khac.
2. Thay dbi lai két cAu ciia dwong day.

3. Lam cho dwong day cé thé nho gon hon.

B6 mén Ky thuat Co khi ;@
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O Liét ké thuge tinh: K§ thuat nay dé tao ra bang cic thuge
tinh ciia thiét bi cAn cai tién va cc gid tri hodc gidi phap c6
thé ciia tirng thudc tinh.
VD: Dé tao cac y twong dé swéi 4m cho “Ngdi nha thong
minh” c6 thé quan tim dén 3 thugc tinh sau:
1. Ngu?)n nang luong (ga, dAu, cii, dién hoac nang lwgng
mit troi).
2. Phuong phap truyén nhiét (birc xa, ddi lvu hodic cuong
birc).
3. MB&i trwomg truyén nhiét (khéng khi, nuéc hodc cic
chat 16ng khac).
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0O Quan hé bit budce ngiu nhién: 1a dic biét hiéu qua khi
cin tao nhirng y twéng hoan toan méi. Y twéng & day la bit
budc dwa ra mdt quan hé giira hai ddi twong hodc hai tir
binh thudng khong lién quan gi dén nhau. Mt trong hai déi
tugng c6 thé tir d& 4n dang nghién ctru va déi twong kia 1a
mjt tir dwge lya chon ngiu nhién. Tir nay dung dé thay ddi
dot ngdt tw duy khi viéc suy nghi bi bé tic. Tir dwge lya
chon ngiu nhién c¢6 thé ding dé tao ra tir khac va khich 1§
dong y twéng méi.
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Vi du h¢ théng swéi 4m cho “ngédi nha théng minh”:

-Gia sir chon “6 t6” 13 tir ngiu nhién cho quan h¢ bit
budc ngiu nhién.

-Tir “6 t6” s& din t6i y dinh sir dung chit chéng dong dé
1am chét truyén nhiét; hodc dit h¢ thong suwéi 1én cac
banh xe dé di chuyén tir phong nay sang phong khic;
hoic ding cic tim pin mit troi dé 14y ning luong swéi
Am ngdi nha.

-Khéng phai tit ca cic y twéng 1a hop ly. Tuy nhién, ky
thuit quan h¢ bit budc ngiu nhién cé thé tao cac y
twéng mt ciach higu qua khi viéc thio luin tip thé
khéng dwgc nhr mong mudn.

B6 mén Ky thuat Co khi ;@
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7.3. Phan tich cac kha ning va lwa chon 1oi gidi
7.3.1. Phén tich kha ning

Q Trong buéc nay cin phai thiét 1ap bai toan, thu thip cic
thong tin can thiét va xac dinh mot so cac 10i gidi c6 kha ning.
Q Pé Ia chon dwge khé ning tot nhit, phai phan tich va danh
gia kha ning thuc hién cac 1oi giai.

Q Phai loai bé hoic cai tién va danh gia lai cac loi gidi c6 kha
ning néu khéng phai 1a t6i wu. Cé thé cn thibt phai thiét 1ap
lai bai toan, thay doi cac rang budc hodc thay doi cac tiéu
chuan danh gia.
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12x to 20x

Vi du: Thiét ké bé 1én déc cira xe Lin

Yéu cAu: Theo ludt danh cho ngudi tan tit & My, bé
1én doc phai c6 d§ doc trong khoang 1:20 va 1:12 va
c6 chiéu rgng 36 inches
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Tir thao luan tap thé cé6 ba phuwong 4n sau dwge dé xuit: bé
doc bom hoi, bé doc bang thép khong gi c6 the gap lai dwerc, va
bé doc bang s¢i thuy tinh.

Qua trinh phan tich cin c6 cic ciu hoéi sau:

= Cé thé ché tao bé c¢6 thé didu chinh dwge d9 dbc trong
khoang 1:20 va 1:12 hay khong?

= C6 thé ché tao b¢ véi chitu rong nhé nhAt 1a 26 inches?

= Cé thé ché tao bé véi cac dic diém trén va co thé van chuyén
trén mot chiéc xe lin?

= Gi4 thanh ciia b¢ v6i cac dic diém trén 13 bao nhiéu?
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Qui trinh phan tich ¢6 thé din dén cic kha ning dwge cii
tién. Gia sir ring bé bing sgi thity tinh c6 gia thanh ré nhung
rit kho van chuyén bing xe lin. Ta cé thé liy y twéng bé gip
lai dwoc ciia khi ning thir hai va phat trién thanh bé bing sgi
thity tinh c6 thé gap lai dwogc.

Viéc phén tich céc 10i gidi c6 thé don gian hodc rit phirc tap.
Mt phic thio so' by hoic mdt phin tich nhanh chéng c6 thé
din t6i mgt y twong khong dang quan tim tiép. Ciing c6 khi
m{t thanh phin cin dwgc kiém tra béi cac thi nghi¢m. Thim
chi mgt chwong trinh nghién ciru toan dién co thé cin thiét aé
xdc dinh tinh kha thi cia mdt 16i gidgi. Cic ky su thuwong cin
céc cong thirc dé danh gia cc 10i gidi dwgc dé xudt.
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7.3.2. Lwa chon loi giai
Cac kha ning cin duge so sanh véi mdt bd cac tidu
chuan thong dung.

Tiéu chuin nao ban nén ding dé so sinh cic kha
nang?

-Ding tinh khi thi: Kha thi vé méi truwong, kha thi
vé chinh tri, xd hdi, kha thi v& tai chinh, kha thi vé
kinh té va vé ky thuit.

B6 mén Ky thuat Co khi




7.4. Thyec thi va dénh gid 10i giai
7.4.1. Thue thi 16 giai

Thuec thi 12 mdt qua trinh tao nén sin phim hay hé thong.
Cac Ky sw tham gia vao qua trinh thyec thi tirng budc lap ke
hoach, ho trg, va hwéng dan thwe hién kha nang thay the.

Thue thi 16i gidi ciia mdt bai toan thiét ké doi héi hai budrc :
ké hoach va hanh dgng. Phin quan trong nhit ciia thye thi la
ké hoach .

B6 mén Ky thuat Co khi ;@

L

QO Trong ph?m ké hoach cin phii xem xét thoi gian va tai
nguyén dwegc phép siv dung, phai du doan nhirng khau tré
ngai va xac dinh dwong din téi san phim cubi cung.

Q Cac ké hoach thuec thi c6 thé duwgc t§i wu hoa bing viée siv
dung cac cong cu toan hoc .

Q Céc k§ sw va nhig ngudi lién quan dén qua trinh giai
quyét vin dé phai lam viéc theo ké hoach ma hg di soan
thao.

B6 mén Ky thuat Co khi

7.4.2. Danh gia loi giai

O Héu nhur tit ca cac thiét ké ddu c6 thé cai tién duworc.

Q Cic nhwge diém cia thiét ké thuong xuit hién sau khi
thiét ke duge thue hi¢n hang thang, hang nam.

0 Véi nhiéu t§ chire, cac hé dir liéu phire tap dwgc dung dé
thu thip va phan tich cac thong tin tir khach hang. Nhom
thiét ké phai san sang lip lai toan b§ qua trinh thiét ke de
gidi cac bai todn méi khi ching xuat hién.

0 Qua trinh thiét ké lai, dwoc goi 1a cii tién tiép tuc, 12 rit
can thiét cho cac to chirc khac nhau dé dat dwgc va giir virng
vi tri din diu trong linh vue ciia ho.

B6 mén Ky thuat Co khi




7.5. Vi du thiét ké
Cic bi¢n phap dé ning cao hiéu suit cia 6 tb
Gié sit ¢ m{t nhom dang tién hanh thio luin tip thé. Ba
y twéng ve viéc toi wu héa kha ning ciia 6 to da xuat hién:
Q Kha niing 1 : Gidm cic yéu ciu vé cong suit.

QO Khi ning 2 : Ting hi¢u suit truyén ning lwong tir
nhién li¢u dén cac banh xe.

QO Khi niing 3 : Nghién ciru cong ngh¢ diy bd sung.

B6 mén Ky thuat Co khi ;@

L

QO Trong qua trinh thiét ké théng thuong, mdi kha ning c6
thé dwoc danh gia mgt cach riéng ré. Vi du nay sé tip trung
vao bién phap giam cac yéu cau veé cong suat.

QO Trén thue té, 6 td phai tao ra dwgc cong suit théa min
hai yéu chu. Thir nhit, cdng suit tao ra phai thing dwgc cac
Iwe cian. Cong sudt yéu chu dé thing dwoc lye cén s& bing
lye can tong cong nhin véi van te (cong suit = lyc van
toc).

B6 mén Ky thuat Co khi

Cic lwe can gdm ¢6 :
U Luec cin cia than xe voi khong khi;

Q Thanh phén ciia trong lic 1én phwong chuyén
dong néu xe Ién dbc;

O Lue ma sat giira cac 16p xe véi duwong;

U Lue dé gia téc xe (theo dinh luat hai Newton vé
chuyén dong).

B6 mén Ky thuat Co khi




Céng suét yéu chu = (Iyc can téng cdng)(van tde) + cac cong
suat can thiét khac

= (Iwc can khong khi + lwe trong truong +

lye ma sat + lyc gia toc xe). v+ P ..

Cy-AV? .
pa"i+m~g~5|n6+r0~m-g+m~a}~v+the,

B6 mén Ky thuat Co khi

0 Céng thirc nay bao gdm nim bién phap dé giam cong suit
tiéu thu: gidm khdi lwgng xe, gidm tiét dién ngang ciia xe, giam
hé sb cén, giam hé s6 ma sat Lin va/hodic giam cdc tiéu hao cong
suit khac.

0 Céng thire trén 1a céng cu phan tich dé nghién ctru sy inh
huwéng cia sw thay di vé& khéi lwong, dién tich, hé sé can, hé sb
ma sat lin, va cac tiéu hao cong suit khac dén cac yéu chu vé
cong suit.

Q Céng thirc trén phii gin lidn véi thye té: vi du, khdi lugng xe
chi c6 thé giam trong khi diam béo cic rang budc vé an toan.

B6 mén Ky thuat Co khi

7.6. Céc tham sb thiét ké
7.6.1. Giéi thidu

Cic két qua ciia phan tich ddi khi dwgc tdng két lai & dang
thuat ngir dé sir dung dwgc goi 1a cac tham sb thiét ké. Cac
tham sb thiét ké cho phép tinh toan cac diém chinh ciia mot
hé tir cac thong tin chwa biét. Mot s6 tham sb thiét ké c6 thé
tré thanh ma, yéu ciu k§y thuit cia thiét ké hodc néi don
gian 1a cc “‘kinh nghiém thiét ké’ dwoc cac ky sw sir dung
trong thiét ké.

B6 mén Ky thuat Co khi
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7.6.2. Vidu

Thiét ké mét bé Iing hat: Bé Iing hat 12 mét ving
triing dé 1am 1ing dong cAc hon da nhé dé bao vé
cic bom nuwée phia xudi dong. D9 16n ciia bé ling
hat nén 1a bao nhiéu?

B6 mén Ky thuat Co khi

dong ciia mét hat da: \x

Phin tich sy ling "=, T__‘_ y | —

Gia sir hat d4 c6 van toc Iing 12 khéng ddi => qu§ dao ciia né
trong la m§t dwong thang (hinh v§).

0 Gia thiét néu hat da va vao thanh bé bén phii (dwong A) thi
noé sé bi cuon ra khéi bé lang => quy dao t6i han la dwong B.

0O Mot hat da néu ling dong nhanh hon dwong B sé duwgc ldy
di hoan toan; néu Ling dong chim hon dudng B (vi du dwong
A) s& khong bi liy di boi bé ling.

B6 mén Ky thuat Co khi

Tinh van téc ling téi han (v/t theo duong B):
v, = khoing cach/thdi gian = D/(thdi gian trong bé ling)
v6i D 1a chidu sdu ciia bé ling.
Tinh thoi gian cia hat trong bé léng:
Thoi gian trong bé lz"mg =L/v,

v, -van téc theo phwong ngang ciia hat

L 1a chiéu dai ctia bé ling theo hwéng ciia dong chiy

B6 mén Ky thuat Co khi

11



Vin tdc theo phuong ngang: Vh = Q/(W . D)
Trong d6: Q - Iru lwgng dong chiy theo phwong ngang;
W- di¢n tich tiét dién ngang ciia dong chdy.
|:> Thoi gian trong bé ling = L/v, =(L-W-D)/Q
|:> v, =D/ (thdi gian trong bé ling)
=D/(L-W-D/Q)=Q/(L-D)

v, =‘Q/dién tich sin bé ling }—> Téc dp chiy tran

B6 mén Ky thuat Co khi ;@

L

Ti s6 Q/dién tich san bé ling 1a tham sb thiét ké
va dwoc goi la téc dd chly tran. Bang vige xdc
dinh gid tri ciia tham sé thiét ké, higu sudt ciia hé
théng di dwoc xdc dinh.

B6 mén Ky thuat Co khi

7.6.3. St dung cAc tham sb thiét ké
Cac tham sb thiét ké 12 rit quan trong vi:

0 Chiing 12 méi lién hé giita mt vai s6 do hiéu suét cia
hé théng véi cac dic trung cia hé cin phai thiét ké.
(Trong vi du bé ling cat, dién tich san cia bé ling co6 lién
hé véi van tdc ciia hat cat cé kich thuéc xac dinh. )

0 Céc tham s6 thiét ké c6 thé siv dung dé tinh toan cac
diic trung cia hé mét cach dé dang. (Trong vi du ké trén,
dién tich san ciia bé ling s& dwgc tinh toan néu biét luu
lwgng dong chéy ).

B6 mén Ky thuat Co khi
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7.7. Sang tao trong thiét ké

7.7.1. Giéi thidu

Pé thye hién qua trinh phan tich va thiét ké ky thuit cin
phai 1am hang loat cac buéc cin thiét. Tuy nhién cic qua
trinh phan tich va thiét ké khong phai la cic qua trinh
cing nhic. Sang tao la chia khéa thanh cong trong cé hai
qua trinh phén tich va thiét ké.

B6 mén Ky thuat Co khi

7.7.2. Su cin thiét ciia sang tao

Vién dé gi nay sinh khi sir dung phwong phap thiét
ke tiéu chuan de thiet ké san pham moi ?

=> Thai gian thiét ké cé thé sé rit liu: San phim
méi s& mét nhiéu thoi gian dé thiét ké néu cac ky
s va nhitng ngudi tham gia thiét ké khac lam
viéc dbc 1ap. => Phuwong phap thiét ké * quing
qua tuwong’’ :

B6 mén Ky thuat Co khi

Phuong phap thiét ké °° quing qua tuwong’’:

0 Phong k§ thuat thiét ké sin phdm méi.

Q PKT quiing bén thiét ké qua twong => phong thi truong.

0 Phong thi trudng thay ddi thiét ké cho than thién hon véi
khach hang.

O Phong thi truong quz:mg qua twong => phong san Xuét.

0 Phong sén xuét thay ddi thiét ké aé cé thé ché tao san phdm
dé va ré hon.

QO PSX quéing ban thiét ké lai ngwoc vé phong k¥ thuit.

QO Poc va thio luan cho t6i khi ban thiét ké dwge hoan thién.

B6 mén Ky thuat Co khi
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Khong chi c6 vén dé thoi gian thiét ké 1au néu cac ky su va
nhirng nguoi tham gia thiet ké khong giao tiép.

Cac Ky sw thiét ké san phé‘im méi cin phai trao dbi véi cac
b§ phén khac vi:

Q Thi nhét, sin phim phii dwgc ché tgo.

Q Thit hai, sdn phim phdi bin dwoc.

Q Thik ba, sdn phim phii dwgc sir dung.

Q Cubi cung, sdn phim khéng gay tic hai dén méi trwong
khi viet bo sau khi sir dung.

B6 mén Ky thuat Co khi

Ky thuat ddng thoi 1a phwong phap thiét ké hé théng ma &
d6 tit ca cic yéu td cia vong doi ciia sin phim duge ké
dén. Cac yéu t6 d6 bao gdm san xuét, didu khién chit lwrgng,
yéu cu ctia ngwoi dung, hd trg' ngwdi ding, va virt bé sau
khi sir dung. Phuong phép thiét ké véi ki thuit ddng thoi
bao gom thiét ké cho ché tao va thiét ké cho méi truomg.

B6 mén Ky thuat Co khi

Vi du: Thiét ké dd choi Color Spin ciia Marttel

B6 mén Ky thuat Co khi




Vién dé ciia @b choi Color Spin: Gia thanh qua cao

a

Sir dung thiét ké h¢ thong dé giam gia thanh

o

Thiét ké nhu thé nao?

B6 mén Ky thuat Co khi

Thiét ké h¢ théng cho db choi Color Spin:

Q Thiét ké cho 1p rap

O Néng cao chit luwgng

Q Mé rong thi trudng ciia sin phim

B6 mén Ky thuat Co khi

Q Thiét ké cho lip rdp : ché tao dd choi 1ip rap d& va ré hon.

-Giam sb chi tiét ciia dd choi nay tir 55 xudng 27.

-Giam xudng hoic han ché cic chi tiét yéu ciu théi gian
Iip rap lau.

- Cic chi tiét dwoc tidu chuén héa dé ching lip 14n, do do
giam dugc thoi gian sira lap bang tay ciia cong nhén.

B6 mén Ky thuat Co khi
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Q Néng cao chit lwgng: Mattel da 1ap cac khoang chira
gitra cac vi tri lép rap dé chira cac dd choi chwa hoan
chinh. Piéu nay cho phép cong nhéin nang cao chét lrgng
cong viéc ciia ho do khong phai chiu sirc ép vé thoi gian
cua dwong day.

Q M rong thi truwong: cac ky sw da thiét ké lai bao géi
cia san phém aé giam gia thanh va cho phép cac bic cha
me danh gia dd choi mét cach hidu qua. Viéce thiét ké lai
bao géi lam ting sé lwgng hang ban ra 5 dén 10%.

B6 mén Ky thuat Co khi

7.7.4. Sang tao thong qua thiét ké lai

Thiét ké 1ai 12 thuat ngi chi viéc suy tinh va thiét
ké lai mot hé thong. Thiét ké lai ding dé miéu ta
nhitng thay dbi co ban vé phwong phap k¥ thuat,
phin mém tinh toin va hé théng kinh doanh.

Vi du: Power Mac G4 Cube

B6 mén Ky thuat Co khi

O Thang 8 nam 2000, Apple gidi
thiéu mét may tinh dé ban rat khac
thuwong, may Power Mac G4 Cube.

Q0 D6 12 mdt may tinh rit manh, thiét

ké rit 4n twgng, né khit trong mt
| Kkhoi lap phwong va rét trang nha.

QO Nhugc diém: thiéu cic khe cim dé

nang cip, cdng ra/vao tiéng bi han

ché va gia thanh cao.

0 Thiét ké nay khong thanh cong va
Power Mac G4 Cube né khong dwgc dung nira vao nam
2001.

B6 mén Ky thuat Co khi
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7.7.5. Sang tao thong qua ky thuat nguge

O K§ thuit ngugec la thuit ngiv chi qua trinh sir dung tirng
phin ciia mét vat hay hé théng dé xac dinh nguyén 1y 1am
viéc ciia no.

QO K§ thuit nguge dwge sir dung theo hai cach. Thir nhét,
né cé thé dwgce sir dung dé nim iy cic y twong méi tir
nhitng ngwoi canh tranh nhau. Thi hai, kj thuit ngugc co
thé siv dung dé ché tao cic ban copy cia ciac chi tiét ctia cac
thiét bi cii.

B6 mén Ky thuat Co khi

7.7.6. Sang tao nhw thé nao

Q Cic k§ sw 1am thé nao véi cac y twdng hoan toan méi ?
Pé dat dwoc mot thiet ké moi hoan toan can phai c6 kha
ning suy nghi vugt ra ngoai ciac rang buc thong thuong.

Q Minh hoa bing vi du sau:

B6 mén Ky thuat Co khi

Bai toan chin diém

Ban c6 thé ndi 9
di€m trén hinh vé
bing 4 dudng
thing ma khoéng ° ° °
dugc nhac bat

khoi mat tgé giay

khong ? ° ° °

B6 mén Ky thuat Co khi
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0 Pa s6 moi ngudi
khong vé cac dudng
thang vugt qua hinh
vudng gidi han bgi 9
diém.

Q Pé giai bai toan,
can phai pha vé
nhirng tu duy cii da
co.

B6 mén Ky thuat Co khi

e,

ol

Céch nghi ’ngoai hop’’ dung dé mé ta thay ddi méu. Mot
miu 13 mot md hinh hay kiéu dwa trén mdt tdp hop cic
quy tic ma ching xac dinh cac bién va chi ré lam thé nao
dé thanh cong giira cac bién nay.

Sw mdt cim gidc véi mdu xuét hién khi mot ngudi hay
mjt td chirc rat thd' o v6i y twdng ring cac quy ludt thanh
cong trong qua khir sé luén ludn thanh cong trong twong
lai. Mgt ngudi bi mét cam gidc véi miu thwong néi ring :
»PAy 1a cach ma ching ta luén ludn lam . Moi viéc duwong
nhu déu tdt ci ! Vi sao chung ta lai nén thay ddi nhirng cai
chiing ta dang lam ?”’

B6 mén Ky thuat Co khi

Khi m$t miu thay dbi, mot miu mdéi dwa trén mot tap hop
méi ciia cac quy tic sé thay thé miu cii. Cac quy tic méi
thiét 1ap cac bién méi va chiing cho phép giai quyét cac vin
d% ma trudc diy khong thé giai dwoc.

Vi du vé mét cim gidc véi miu: Nén cdng nghiép My da
tung bi bé tic vé miu ’chit luwgng l1a tién’’ cho dén khi cong
nghiép Nhat bin cho ring cac thiét ké ma lam giam d phirc
tap sé khong chi 1am gidm gia thanh ma con lam ting chit
lwong. Sy gidam gia thanh va ting chit lwgng da xuét hién &
cic san phim ché tao & My vai nim sau khi miu méi dwec
chép nhan.

B6 mén Ky thuat Co khi
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7.7.7. Doi bai thanh thing bing sang tao

Cic giai phap dbi méi thye sy ma ching cé tic dong dang ké
dén cudc séng ctia chiing ta luén ludn kém theo sy mao hiém:
mao hiém vi giai phap sé thit bai hodc khong dwgc chip
nhén. Tham chi viéc thit bai hoan toan cé thé tao ra co hdi
néu qua dé ban cé mdt y twdng méi.

Vi du 1: Edison c6 hang trim thét bai trwéc khi tim ra vat
liéu diy téc bong dén thich hgp cho bong deén dién.

B6 mén Ky thuat Co khi

Vi du 2: Gidy giao viéc
Nam 1970, Spencer
Silver c6 ging tim ra mét
loai hd siéu dinh, nhung
ong da thit bai vi hd da

@ “siéu khong dinh”.
= 73 Bén nim sau, Arthur
= %ﬁ' Fry — mjt ddng nghi¢p
| = ctiia Spencer Silver, tir
thit bai ciia ban minh da
phat minh ra giéy giao
viéc.

B6 mén Ky thuat Co khi

7.8. Téng két chwong

Cic bai toan thiét ké dwgc gidi bing cich xac dinh bai
toan, thu thap thdong tin, tao ra cac 10i giai, lwa chon
101 giai, thwe thi 101 giai va danh gia 101 giai.

Cic 16i gidi duge tao béi thio ludn tip thé, bang liét

k&, bing cac thudc tinh va sir dung cic quan h¢ bit
budc ngiu nhién.

B6 mén Ky thuat Co khi
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Dinh gia cic khi ning bing cich 4p dung phuwong phap
phén tich ky thuit cho tirng kha ning.

Panh gia va lwa chon cac kha ning bing cich tim hiéu
tinh kha thi.

Thure thi 101 gidi qua ké hoach va hanh djng.

Hi¢u suét cia h¢ thng dugc xic dinh qua viée xac dinh
gid tri ciia tham s thiét ké.

Thoi gian thiét ké c6 thé rat 1au véi mot san pham.

Ciac ky sw cin phéi tinh toan dén vigc: san phém phai
dwgc ché tao, phai dwgc ban, phai dwge sir dung va phai
dugce vut di.

| ———
B6 mén Ky thuat Co khi

Céc ky thuat dé nang chit lwgng thiét ké gdm:

O K§ thuat déng thoi, mjt phwong phap thiét ké ma tit ca
cic yéu td ciia vong doi ciia sin phim dugc ké dén.

O Thiét ké lai, bao gém thiét ké lai ciin ban hé théng hodc
suy tinh lai mgt bai toan ky thuat.

0 K§ thuit ngwoe — 13 qua trinh sir dung tirng phin ciia mét
vit hay hé thong de xac dinh nguyén ly lam viéc ctia no.

Thiét ké 12 mdt qua trinh Lip lai; that bai 1a mét thudce tinh
c0 hiru trong sy tién b{ cia k¥ thuit.

B6 mén Ky thuat Co khi
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Chuong 9
Cac mo hinh ky thuat

NOi dung chuong
9.1 Gii thiéu chung
9.2Muc dich st dung cac mé hinh
9.3Cac dang mé hinh
9.3.1. M6 hinh khai niém
9.3.2. M6 hinh vat ly
9.3.3. M6 hinh toan hoc
9.3.4. Cac m6 hinh khac
9.4. S& dung mé hinh va dir liéu dé giai dap
cac cau hai ky thuat
9.5Tbng két chuwong

9.1. Gio0i thiéu

S dung mé hinh cho phan tich, thiét ké

M6 hinh khai niém: Y twéng, liét ké cac thanh
phan ctia mét hé thong;

M6 hinh vat Iy: Giéng hé thong thurc, kich
thwéc bang hodc nhé hon;

Mb hinh toan hoc: Dién ta hé théng bang mé
hinh toan.




19.2. Muc dich sit dung mo hinh

= Hb tro cho viéc tb chirc sép xép céc khai
niém, y twéng thiét ké;

= Mb phong céc hé thong quan trong hoc
nhirng hé thong dat tién truwde khi ché tao
thue;

= Hb tro' cho viéc khao sat sy phan hoi clia hé
thong dudi tac dong clla mét so lwong Ion
cac théng sb6 anh huwéng - thye té khé cé co
hoi cho xay ra d& kiém nghiém

19.3.1. M6 hinh khi niém

Mot mo hinh Rube Goldberg

19.3.2. M hinh khi niém

= Gdm nhirng chi tiét chinh ctia mé hinh va sw
tac ddng qua lai gitra chung.

= Thwong duwoc tdng két lai trong mét ban vé
hoac so dd.

= Nén bao gdm nhirng thanh phan ctia mét hé
théng dwgc mo hinh hoa nhw: duéng bién
gidi han, cac bién sé, cac tham sé va ham
cwdng blrc.




Vi du mdt mo hinh khéi ni€ém
Tinh thoi gian di dén trudng

ciia xe

- - - Gidi han:

_ Himcwdmgbave - Khéng gian: Tt trung tam
Pién Chao Thén | B md Thai nguyén dén DHKTCN
kien | thong | tiet ban - Thoi gian: Trong ndm 2009

dan =

dap | | |
L 1 ] ]
Bién si phy thuje
Toe 46 ta thon gaan t
Bién sé dic Lap
Thin gian

P ra ciia hé thing
e Tong thin gian di
clurvén

&

Tham 6 Goe nghiéng
va cluen din quing duomg

Duong bién ¢idi han

Gi¢i han xac dinh trong khong gian va thoi

gian.

Vi du trén:

o Khéng giap cu thé: Buong QL 3 tr trung tam Thai
nguyén dén treong Pai hoc KTCN;

o Thai gian: Xét trong ndm 2009 — c6 cac diéu kién
vé chét lwgng dwéong xa, giao théng clia 2009.

Cic bién sO

Céc phan tt néu gia tri clia ching thay dbi sé

lam thay doi ca hé thdong;

Bién doc lap va bién phu thudc;

o Bién ddc lap khong bi anh hwéng clia cac bién
khac;

o Bién doc lap chinh la dau vao (input) cta hé
théng; (t trong vi du trén)

a Bién phu thudc tinh ra tir bién doc lap (v=v(t));




Cac tham sO

Cac gia tri hang s trong mét qua trinh tinh
toan;

Mot sb tham sé c6 thé diéu chinh dé thay déi
két qua xuét ra — tham sé diéu chinh dworc;
Vi du trén:

o Chidu dai con dwong;

o Do dbc cla cac doan dwong;

Cac ham cudng buc

Téac déng bén ngoai dén mé hinh;

Déng vai trd cac théng sé dau vao (Inputs)
Vi du trén:

o Diéu kién/ trang thai xe dap;

o Tinh trang giao théng;

o Thoi tiét

o Stre khée;

9.3.2. M6 hinh vat Iy

Str dung cho viéc danh gia nhiing giai phap
deé xuat;

Thuwong st dung cho cac dw an lon;
Thwéng 1a mét phién ban gidng hét va nhé
hon mét hé théng kich thwéc thyc;

M6 hinh vat ly kich thwéc nhw that (Full
scale) goi 1a moé hinh thr nghiém (Mock-up
model).




Vi dy: thr nghi€ém may bay

M6 hinh may bay kich thuwéc nhé hon nhiéu;
Dat may bay trong mét éng; thdi khong khi
qua;

Thay déi cac théng sb vé ap suét, toc do
gio... dé th&r nghiém céac anh huwéng.

C6 thé cho cac théng sé vwot qua thuc té;
Nhiéu théng sé &nh hwéng hon thuc té co
thé xay ra.

9.3.3. M6 hinh toan hoc

Tap hop cac cong thire, phwong trinh toan
hoc;

Dung dé danh gia, dw doan.

Xay dwng trén co sé& quan hé logic va dinh
Iwong gilra cac thanh phan;

C6 thé xay dwng cac mé hinh md phéng dwa
trén mod hinh toan;

Thay dbi dé dang cac bién, xem két qua xuét
ra?

Hai dang mo6 hinh toan hoc

1. M6 hinh xac dinh

o Mét tap hop cac thong sb dau vao > Mét dau ra;

a Vi du: t=d/v (chuy&n déng déu)

) M’(f)t m(‘) hiph xac dinh chira dwng dwgc dd cac
yeu to >rat phirc tap

2. M8 hinh bét dinh

o Co nhiéu dau ra;

o Mbi dau ra khoéng c6 gia tri xac dinh ma la cac gia
tri xac xuat riéng;

o Bién sé, tham s6 cling c6 dang xac xuét




| M6 hinh thoi gian chd doi tai dén gt

KEt qua quan sat (%6)
-2
=

0 10 20 3 40 50 60
Théi gian ché dot (phit)

‘ Vi duy tha hang clru trg tir may bay

Vi du: Hé khéi lugng-1 xo
m¥ + ct + kxr = 0.

N

Wy = v‘a

C_ C
2vVEkm

% + 20w + wax = 0.




Tuong tir cho mach RLC

Seriag RLC Cireult notations:

R W~ thve voaga of the pawer soures (measured involls
ki Bhe circull Imeasured in
d e st (i [ A,

i the Inductor (measured in henrys = H s V-8
ofthe capacitor (maasured in fa
C - & Charge across the CAPACHOr (MEAUred n coulombs C)

- the cu

t)IL—Iff i(7)dr = v(t)

‘ dg R [C 1
?,(f') e E (y= 3 ll'll L and Wiy Wirsl

. . 1
i+ 2Cn wof + whg = Ev(f)

9.4. Str dung mo hinh va dit li€u

*  Thidt ké thi nghidm 35 hinh khéi nigm  +

16 hinh todn h
Tin hinh thl nghiém e baan hee

Lén gifa cia mb hinh
todn hoo

Thu thiip i lifu thi nghiém

=

Khip md hinh véi dir lidu

¥ tra m hinh hode thi nghidm

Tac dong qua lai gitta mo6 hinh va dir li€u

D liéu c6 thé chi ra cac sai sét trong md
hinh;

Mot mé hinh dwoc xay dwng can than cé thé
sé chi ra dwoc sai sét khi do cac tham sb
quan trong;

Néu két qua ctia moé hinh chwa thoa dang thi
sau doé phai hiéu chinh lai mé hinh;

Thi nghiém ciing c6 thé can hiéu chinh.




Cac 16i tiém 4n - GIGO

Kha nang co6 thé xay ra sai sét diu tién la &
céc cdng thirc hoac mé hinh khai niém.

oy '
Dir lidu i — ﬁggnhﬁgho ':D@

Cic 16i tiém 4n - GIGO

Sai léch ciing co thé xuat phat tr viéc lya
chon md hinh toan hoc khéng phu hgp véi
mo hinh khai niém;

& hinh i
Dit lifu hoan hio = Kkhng phit —

hep K

Céc 16i ti€ém an
Sai s6t trong thi nghiém — c6ng thirc x& ly sb

liéu do duoc
/N
-—
w
Chitu dai con dwéng = (h° + \\‘3}"5

W

Chifu dii con dudng = (h® + w?)




Cac 10i tiém an

L&i khi do dac, thu thap sé liéu
L&i van hanh thi nghiém...

9.4.3. Xap xi m6 hinh — dit liéu

So sanh két qua dau ra ctia mé hinh véi cac

gia tri do dworc;

XA&p xi mé hinh theo di¥ liéu chir khéng phai

la xap xi di¥ liéu theo md hinh.

o Can diéu chinh cac tham s6 co thé didu chinh
dwoc clia md hinh sao cho két qua biéu dién cla
mé hinh gan nhét véi div liéu thu duorc.

o Khéng dwoc loai bé cac di liéu chi vi no khéng
kh&p véi md hinh.

Xép xi m6 hinh v6i dit liéu

Xac dinh cac gia tri c6 thé thay déi dwoc sao

cho d3u ra ctia md hinh khép véi div liéu

thwe nghiém véi sai léch gan nhét c6 thé

duwoc;

Tén goi: 1ay chudn mé hinh (model

calibration);

o chuan hoéa mé hinh (phwong trinh, cong thirc) sao
cho cac két qua tinh ra sai léch it nhat v&i so liéu
ttr di¥ liéu do dworc;




Phuong phap liy chuan SE

Téng nhitng

didm c6 gia tri .
khéac nhau 10T
gitva ly thuyét .
va thi nghiém } yi=jy= =3

yi—y=+2

(Sum of the 0
Errors).

e

I
t
4 6
x

[+  Dilitu == M3 hinh

n
SE=2(y-P)=3+2+0="1
i=1

SE cé du tot?

4
121 .
10+ +
8+
6T + Dirlés
44
N M3 hinh)
21 .
0 + +
1] 2 4 6 8

Cac sai léech am va duong sé triét tiéu 1an nhau;
Mac du SE = 0 nhwng md hinh khac xa di liéu!

Tong binh phuong clia céc sai léch

(SSE — Sum of the Squares of the Errors):
“ Tim cach dé diéu chinh giéa tri cGa cac bién
sb/tham sb cé thé diéu chinh dwoc sao cho
SSE cuec tiéu ”;

SSE=3 (5 -

iml
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Vi du: Fractal

Dién tich hinh Fractal?

Cac hinh binh thwong (Tam giac, tron, chir
nhat...), dién tich ty I& v&i binh phwong chiéu

dai dac trwng;

V6i Fractal, dién tich ty 1& v&i chiéu dai dac

trwng ma n.

n="7°?7?
a0 +
&
ERE U O
A= In E 200 .t
£ w04 Lot
A .
0 4eet g ;
[1} 5 10 15
Chiu dai dc trung (cm)
10000080
.
00,000
"3 00, D00
? 400,000 A
T 200,000

[}
1] 1 2

4

SSE dat cwc tiéu tai n =2.2 + 2.3
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MO hinh tOt hay chua tOt?

SSE cang nhd, mé hinh cang tét (cang khép
voi div liéu).

SSE c¢6 don vi;

DO I&n clia SSE lai phu thudc vao don vi s
dung khi do di¥ liéu.

Vi du minh hoa
a. Dong dién do bang A

Cudng | Dongde  Dong dy dodn Sai 56 Bink pluco'ng ciia
d§ sing | dugc () | 1y o -93 ) sai 56 (A2)
[{iz]

0 0 0 0 0

1 0,2 0,3 -0,1 0,01

2 0,6 0,6 0 Q

5 1.7 1,5 +0,2 0,04

SSE = 0.05 A2
Vi du minh hoa

b. Dong dién do bang mA

Cudng | Dongde | Dong du dodn St 56 Binh plweng ciia sai
4 sing | dwge (A} | o, -p3 “ o (43
17l
0 0 0 0 0
1000 200 300 -100 10000
2000 600 600 0 0
5000 1700 1500 +200 40000

SSE = 50000 m&2
|

M6 hinh nao tét hon?

12



SSE khong thlt nguyén

n
Sy — 532 n
S L
n 2=1_i-1

_ .2 r
Z(yi_yi) ‘;‘,Y_)—,_F
i=1 ‘1:1,: i i

Hé sé twong quan (r2): Mot dai lwgng do khéng
c6 thtr nguyén danh gia mirc d6 phu hep cua
mo hinh véi di¥ liéu (r2 >0.9 |a phu hop tot).

Mo hinh “thuc” dén mirc nao?

Mb hinh d& phat trién chi c6 thé tét béng chi
khong thé hon co s& ctia né la mé hinh khai
niém va md hinh toan hoc.

Cén than khi st dung mé hinh cho cac gia tri
nam ngoai ving cac bién s doc lap da duoc
dinh chuan.

DBirng cho rdng mét mé hinh khép rat tt veoi
di liéu sé khdng gay ra sai léch.

Két qua clia md hinh phai cé thé giai thich
duoc.
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Chuong 10
Khai thac cong ngh€ thong tin

NOi dung
10.1. Gi&i thiéu
10.2. CAu hinh may vi tinh
10.3. Cac phan mém théng dung
10.4. Cac phan mém chuyén dung cho ky thuat
o 10.4.1. Céc phan mém lap trinh
o 10.4.2. Céac phan mém ky hiéu toan
o 10.4.3. Céac phan mém tro giup thiét ké
10.5. Khai thac Internet
10.6. MS Excel

10.1. Gi06i thi€u may tinh di€n toan
Phat trién tir nhirng ndm 1940
Theo sb nguwi st dung:
o Phuc vu mét ngudi dung;
May tinh cé& nhan (Personal Computer): Phuc vu cac

cong viéc don gian cho nhu cau ca nhan; Chia thanh
Desktop (may dé ban), Laptop (may xach tay)...

May tinh tram (Workstation): Ca nhan st dung, néng lwc

tinh todn manh hon. S&r dung chuyén nghiép:
CAD/CAM, phat trién phan mém, x ly & hoa...
o Phuc vu nhiéu ngudi: May chi (Server,
Mainframe)




Quan h¢ cac thanh phdn may tinh

Application software

10.2. Cac thanh phan co ban
(Phan clrng — HardWare)

Bo xtr ly trung tdm (CPU — Central
Processing Unit),

B& nhé (Memory)

Thiét bj vao ra (Inputs, Outputs)
Thiét bj két ndi

10.2.1. BQ xtr Iy trung tam

Con goi la Vi xt ly (Microprocessor) - bd nao,
didu khién cac hoat dong clia may tinh.

CPU x ly thdng tin dw¢i dang cac tap 1énh
(Instructions).

N&ng lwc x ly ctia CPU c6 vai trd quyét dinh
dén tbc do hoat dong clia may tinh




Ba thong s6 quyét dinh ning lyc CPU

Tbc d6 xung nhip (Clock speed): Sé lwot cac lénh
duoc xir ly mdi giay — do béng Hz (1 Hz=1 Ian/giay).
Vi du: Pentium Dual Core cé 2 CPU, mdi CPU cé
xung nhip 1,73 GHz, 2.2 GHz...

Bang thong (Bandwidth): Sé bit thong tin dwoc xt ly
trong méi lénh. Vi du: H& CPU 16 bits, 32 bits hay
hién nay la 64 bits.

o Mat bit chiva théng tin trang thai: 0 hodc 1 (tat hodc bat)

o Mot byte co 8 bits. Mot byte cé thé chtra 1 ky tw.

Tap 1énh: danh sach cac Iénh (chi thi) can thuc hién

Ba thong 50 ...(cont)

Tap lénh thuwéng bao gébm:
a Céc énh sb hoc nhu: Cong, triv...
a Cac lénh Logic nhw “and”, “or”, “not”

o Cac lénh di¥ liéu nhw “Move”, “Input”, “Read”,
“Store”...

o Cac 1énh didu khién nhuw: “goto”, “if ... goto”, “call”,
“return”.

10.2.2. B0 nh¢ (Memory)

B& nhé trong (Internal Memory)
B nh& ngoai (Mass Storage)
B& nhé chi doc (Read Only Memory)




Bo nh¢ trong (RAM)

Con goi la BAM (Random Access Mgmory —BO nhé
truy cap ngau nhién). Toc dd truy xuat nhanh hon
bd nh& ngoai.

La noi lwu trik tam thong tin dang xt ly (cho CPU).
V&i cling céu hinh, may c6 RAM cang Ién, chay
cang nhanh.

Cac c& RAM: 256 MB, 512 MB, 1 GB...

Théng tin trong RAM bi méat khi méat dién. Vi du van
ban dang gd, chwa ra Iénh lwu vao dia.

BO nho ngoai

Noi lwu trlr cac thong tin da hoac sé xt ly.

Tbc dd doc/ ghi chdm hon so véi RAM.

Bao goém:

o Bfa clrng — Hard Disk

a O USB — USB flash memory

o Bia CD (Compact Disc), DVD (Digital Versatile
Disc)

Théng tin khéng mét néu mét dién.

Nén dinh ky ra Iénh Iwu thong tin trong qua

trinh [am viéc.

Bo nhd chi doc

Hay goi la ROM (Read Only Memory)

Chtra cac théng tin ¢b dinh, can thiét dé khéi
dong may tinh.

Théng tin trong ROM duwoc nha §én xuét ghi
khi ché tao, khéng bi mat néu mat dién.




10.2.3. Thiét bj vao ra

Thiét bi nhap di liéu (théng tin)

o Ban phim (Keyboard)

o Thiét bi trd (pointer): chudt (mouse),bat vé (A
digitizing tablet)

o May quét anh (Scaner)

Thiét bj hién thj két qua

a Man hinh (Monitor)

o May in (Printer)

10.2.4. Céc thiét bi két nbi

Card mang (Network Adapter): Giao tiép v&i
may tinh khac (vi du trong mang LAN - Local
Area Network)

Modem (MOdulation-DEModulation): mé héa
va gidi ma tin hiéu dé két néi véi may tinh
khac qua dwong day dién thoai.

Cac thiét bi DAQ (Data Acquisition): chuyén
ddi tin hiéu twong tw tlr cac thiét bi do vao
may tinh dwdi dang tin hiéu so.

10.3. Cac phan mém thong dung
(Software)

Phan mém (Software) 1a tap hop cac 1énh
didu khién may tinh nhdm phuc vu cac cong
viéc cu thé.

Chia thanh 3 nhém:

a] Chgo’ng trinh kh&i dong (boot program): djéu
khién cac chirc nang co ban dé nap Hé dieu
hanh. N6 thwong dwgec chira trong ROM.

o Hé diéu hanh (Operation system — OS).

a Phan mém (rng dung (Applications).




10.3.1. Hé diéu hanh

Chtra cac ma lénh diéu khién phan cirng;

giao tiép v&i cac phdn mém (rng dung.

Tao giao dién than thién v&i nguwdi dung:

o Giao dién dong lénh (Command lines): hé didu
hanh DOS (Disk Operating System)

o Giao dién d6 hoa (Graphical User Interface): hé
diéu hanh Windows, MacOS...

Giao tiép v&i cac phan mém ng dung.
o Cung cap giao dién 1ap trinh ¢ng dung
(Application Program Interface)

Vai tro hé diéu hanh

Cung cép cau néi gitra phan cirng may tinh
v&i ngwdi dung va cac trng dung:
o Nho hé didu hanh, nguoi dung co thé chon va
chay rng dung minh can;
o Cung cép cac tién ich can ban nhw sao chép
file d@ liéu, in an, liét k&, quan ly cac théng tin.

10.3.2. Cac phan mém tng dung

Cac phan mém van phong: MS Office, Corel
Cac phan mém tinh toan, xt ly sb liéu:
MathCAD, Mathematica, Matlab...

Cac phan mém tro gidp thiét ké: CAD,
Protel...

Cac phan mém lap trinh: Visual C++, Visual
Basic, Pascal...




10.4.1. Cac phan mém lap trinh

Dung dé tao ra cac phan mém,module phan
mém theo y muén.

Viét bang ngén ngir lap trinh.

Phan mém Iap trinh cung cap méi trwdng
soan thdo cau lénh, chay thi, stra chira.
Chuwong trinh sau khi hoan chinh c6 thé bién
dich (compile) ra file thwc thi (.exe — execute)
dé chay doc lap, khéng can chay trong moéi
trweong soan thao chwong trinh niva.

Cac phan mém 1ap trinh (tiép)

Lap trinh ngdén nglr may: st dung cac ma Iénh ma
may tinh hiéu duoc:
o Vidu Iénh cong hai sb:
000000 00001 00010 00110 00000 100000
Lap trinh hgp nglr (assembly) than thién hon:
o Iw $r0,gf (copy gravitational force gf to register $r0)
o Iw $r1,df (copy drag force df to register $r1)
o add $r02,%r1,$r6 (add the forces; put result in register $r6)
Lap trinh ngbn nglr bac cao (Higher level language):
o Vidy:F1=5;F2=276;F=F1+F2;
o Than thién, d& kiém tra, g& 16i hon.

Cac phan mém 1ap trinh
M6éi tro'ng soan thao:
o Méi trwong god 1énh: Pascal, Turbo C, C++...
o Mai trwdng dd hoa: Delphi, Visual C, Visual Basic
Céc thw vién ham c6 sén ngay cang phong
phu, gitp 1ap trinh dé& dang hon.
Cac xu hudng:
o Lap trinh d& hoa
o Lap trinh hwéng dbi twong
o Lap trinh net: C#, C.net...




10.4.2. Céc phan mém ky hiéu todn
Cho phép giai cac phwong trinh ra céc két
qua la cac ky hiéu toan thay vi cac so;

Cac phan mém théng dung: Maple, Mathcad,
Mathematica.
Vi du dung Maple:

Tirm fcos (E) dr ‘integrate(cos(x/a), x);

: T
Bapan @asin | —
a

10.4.3.Cac phan mém trg gitp thiét ké

Cac phan mém CAD = Computer Aided
Design.

Cho phép tao, slra cac ban vé thiét ké;

Cho phép mé phéng cac mé hinh 3 chiéu;
Cho phép tinh toan thiét ké va phan tich cac
doi twong.

Lién két v&i cac phan mém tro gitp gia cong
(CAM = Computer Aided Manufacturing).

10.5. Tai nguyén Internet

Internet — International network — mang cac

may tinh trén toan cau;

Cho phép chia sé tai nguyén thong tin;

H{ru dung cho moi ngu®i, dac biét la cac nha

khoa hoc va ky thuat:

o Hoc tir cac bai gidng; Tham khao tw liéu; Tim hiéu
céac thuat ngv;

o Chia sé théng tin qua giao thirc truyén file.

o Thu thap thc‘)ng tin: cac két qua nghién ctru, luat
|&, cac san pham mai, mua thiét bi, xin tw van...




Lam th€ nao khai thic tai nguyén Internet?

Tim hiéu cach str dung trinh duyét (Browser),
tién ich email, chat.

Cach tim kiém théng tin;

Cach khai thac théng tin;

GUi yéu cau

Cac trinh duy€t va email

Internet Explorer (IE) — tich hgp sén trong
MS Windows.

Netscape

FireFox cia Mozilla.

Tién ich Emails: gmail, yahoo...
Chat: gtalk, yahoo messenger...

Su dung trinh duyét

Giao thtre Internet:

o Giao thirc truyén thong tin dang siéu van ban (HyperText
Transfer Protocol — http);

2 Word Wide Web (www): dang trang web st dung giao thirc
http dé truy cap trang théng tin.

o Céc trang web dworc viét dwéi dang ngdn ngtr danh dau
siéu van ban (HyperText Markup Language — html).

Dé truy nhap 1 trang web, can biét dwong dan

(Uniform Resource Locator URL) clia né:

o Nhap http:// rdi gé dia chi URL vao thanh address cta trinh
duyét




Khai thac Internet nhu thé nao?

St dung céng cu tim kiém (Google search)
mot cach hiéu qua;

Danh gia cac két qua tim kiém;

Danh gia thong tin

Ghi nhé mét sé dia chi quan trong;

Email

Goole.com.vn

Nhép n6i dung tim kiém?

No&i dung gob vao hdp cang dai > I,<é't qua
cang sat hon v&i muc dich tim kiém;

S dung nhay kép “* d& yéu cau tim chinh
xac mét tap hop tr ngir;

C6 gang chon céc thuat nglr chuyén nganh
can tim;

S dung cac diéu kién thém, bot.
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‘ NOi dung tim kiém cang dai...
GOUSIE

Tim kiém trén: =

Web

Lich str Viét Nam — Wikipedia tieng Vié
Lich sir igt Nam théd ky Bén sUr (turde thed)
duge ghi nhan, dy doan thing qua cac di tig
truyén gt dil Sir déu co sau giai ..,

vi, i kilLjch_sir_'\viét_Mam - 1
b - Pt bR L

Thl Hguyén = Wikipedia tigng Vist «
Mt phiin cia b di tich an toan kiw Dinh Hoa. Thil Nguyén.
Kl i tich ljeh SAF an tain kv (ATK) Bugdn Binh Haa, Cae dibn

'Sir dung didu kién thém, bét
GO L)Sle [*hoc wét" +'Thai Nguyén" | [ Tim kiém

Tim kiém trén: @ web O nhirng trang viét k

Web

Thainguyen University of Technology »¢

Héi gap vé lich hgc vét clia nha trudng cho K40 7 (3/18/2009
11:17:55 AM) .... Hoc thém trwong DH KT& QTKD Thai
Nguyén? (3/16/2009; 8:44:20 AM) ...
www.tnut.ecu.vn/content.asp?id=52 - 823k -

Bé lwu trong bé nhé cache - Céc trang tuwrong tur

Hoc vét — Thai Nguyén ??7?

‘ Gioi han tim ki€ém ...

= Chi tim trong tiéu dé trang web:
Vidu
o intitle: Thanh twu ky thuat 2008
allintitle:hybrid cars mileage

= Chi tim trong mét hay mét nhém trang

web
site:whitehouse.gov “global warming”
site:edu “global warming”
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Gidi han tim ki€m...
Chi tim trong tiéu dé trang web:
o intitle: N&i dung tim kiém
Chi tim trong ndi dung trang
o Intext: N&i dung tim kiém
Chi tim trong mét hay mot nhém trang web
site:
o Site: tnut.edu.vn “ky thuat”
site:edu.vn “ky thuat”
site:edu “Engineering solutions”

Tim dang file, dinh nghia

Tim dang file:
o filetype:ppt site:edu “Engineering Solutions”
Tim dinh nghia
o define: pixel
define: Electrical Engineering

On the results page

Search box (use to modify)

“Cache”
(Ba Iwu trong bd nh& cache

“Related pages”
(Cac trang twong tu)

“Translate this page” (Dich trang nay)

12



Google’s other databases

Danh gia thong tin internet?

Tai sao can danh gia?

B4t ky ai cling c6 thé dwa thong tin 1&n
internet.

Nhiéu trang théng tin khong dwoc cap nhat.
RAt it trang dwoc kiém dinh chat lwong
(Peer-reviewed) > DJ tin cay clia thong tin
internet thap hon nhiéu so v&i sach, bao in,
tap chi chuyén nganh...

Danh gid so bd

Ai la tac gia thong tin?

Co quan chu quan cla trang do tin?

o Poc cac phan “About us”, “Lich sir cong ty”...
Trang tin c6 dwoc cap nhat?

o Xem ngay dang tin, ngay cap nhat cudi cung (Last
updated)
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Diénh gia chi tiét

Van ban

o Co6 kha nang gid mao khong?

o C6 minh chirng khong?

Ngudn théng tin trich d&n

o Co6 céc lién két hay dia chi thong tin nguén?

o Lién két c6 hoat dong? Cé tim dwoc dia chi
nguon?

Xac nhan chirng ctr thong tin

o http://library.albany.edu/usered/wwwdex/bias/bias
1.html

Email...

Reply: Tra |oi;

CC: Carbon Copy:

o Déng thei cho nhiéu ngudi khac xem thw gl cho ai d6;

o Thay cho bao céo;

o M&i ngudi nhan déu nhin thay dia chi nhitng ngwoi nhan
khac.

BCC: Blind Carbon Copy.

o Ngwoi nhén thuw khéng nhin thay dia chi nhitng ngudi nhan
khac (khong biét thw da dwoc glri cho nhirng ai).

Forward: Chuyén tiép

Attach: Binh kém

10.6. Microsoft Excel

M6t phan mém hé tro tinh toan théng dung.
M6t modul trong bd MS Office

C kha nang vé biéu dd, db thj d& dang
Thay ddi s6 liéu tham gia tinh toan > tw
dong thay doi két qua.

C6 thé giai nhidu bai toan k¥ thuat (Phan bd
sung — “Add-in” MS. Solver)
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Noi dung

Gi&i thiéu
Nhap di liéu
Tinh toan
V& d6 thi
MS Solver

10.6.1. Gi6i thi€u

Eq

iE] Fle Edt Wew Inset Fomat Tools Data  window  Help

_ | |V B % G- S
SUM > X A& =ATHAS
A [ B [ ¢ T o T E T F
11 12 =A1+A3
12| 25
13 | 17
4

- Bang gdm 256 cot, 65536 hang;

- Ky hiéu & = Chir cai ky hiéu c6t, ghép vdi sb
clia hang

-Vidu: 6 A1,6 A3

10.6.2. Nhap liéu

D liéu c6 thé la:

a Chiv (Text) (Ngam dinh, Excel canh I8 trai)

a Sé (Number) (Ngam dinh, Excel canh 1& phai)

o Ngay thang (Date)

Nhép cho tirng 6

Sau khi nhap cho méi 6, nhan phim ¢ N >
J hodc . dé két thuc.

Kich chon 6, nhan F2 dé stra néu can
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AutoFill =
1
2
A 3 5
1 4
] = |
3 [
— "
Thang 1 Thang 1
= Thang 2
Thang 3
@ ﬂﬂ|::> Thang 4
Thang 5
Thang 6
Tharg 6 | Thang 7

AutoFill....

Mon Monday Mar  March |

|Mon  Monday Mar  March
Tue  Tuesday Apr  April
Wed Wednesday May May
Thu  Thursday Jun  June
Fri Friday Jul July
|Sat Saturday Aug  August
Sun  Sunday Sep  Septemper
Mon  Monday Qct Qctoberl

Thiét 1ap ky hiéu déu phay thap phan

Decimal symbal:

Start > Control

Panel > Regional Mo, of digitz after decimal: 2

and Language Diigit grouping syrbal:

Options > i :

Custimize Digit graupiig: 123,456,789
Decimal Symbol Megative sign symbal:

’

Dlg it grou pI ng Megative nurber format: 11
List separator ; Dizplay leading zeros: 07

List separatar:




Format Cells

Brber | slorment | Fort | Border | Patbers | Probection

1
2| 137| |
3 |220853

4

Sarrpie

$12,50

34,678 Perceniae
Sciriiic
Text
Custom
VND 12.50] DR - st N
VND 13,70 Formats b algp dncimal points i 2 cokam,
| vnD 220.853.00
VND 34.68 - -
110.6.3. Tinh toan

B3 Microsoft Excel - Book1

iE] Ble Edt Vew Insert

RN~ RSN BN

g - X & o

[E3 Microsoft Excel - Book1

(E] Rl Edt View Insert

RN NEFERT= NS

B3 - #
A [ B |
||- A [ B |
; 125{23]—;\2#44 11 12545
= 2 120 138,3
3| 567,23 2
+[ 18,27] =R 567:23:!
c 4| 18,27
'St dung ham: SUM
A | B [ & | o [ E [ F | &
1 | 125,45
2| 120
13| 567,23 =SUMi |
4] 1827 | SUM(number1; [number2]; ...) |
|5

=SUM(A1,A4) > 138,27
=SUM(A1:A4) > 830,95

Céu tric:
=SUM(Sé hang 1, S6 hang 2...)
= SUM(Bia chi 6 dau : Bia chi 6 cudi
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Mot s ham thong dung:

MIN : Tim sb nhé nhét;

MAX: Tim s I1&n nhét;

Average: Tim trung binh sb hoc
GEOMEAN: Trung binh nhan
HARMEAN: Trung binh diéu hoa
MEDIAN: Sé trung vi (Excel tw s&p xép)
MODE: Mode

VARP: Tinh phwong sai tap di liéu (Variance)
VAR: Tinh phuong sai mau

Sin(Sé do géc bang radian)

a =SIN(pi())

Vi du: Tinh TB Diéu hoa vi du chuong 8

=R NN 1= R A - N e,

C1 - A =HARMEAN(AT Ad)

A | B | c I

30 3940673379
700
15
13000

Vi du: Tinh Phuong sai

Tap dir liéu: 600; 470; 170; 430 va 300
Néu tinh tav:
600 + 470 + 170 + 420 + 200 1970

Mean = = = 394
I 5
b
- - K
400 - = g S
200 —I >
0
2067 + 767 + (2247 4 367 + (907 108,520
2= 5 = 91,704
g 5
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‘ Tinh béng Excel:

5 ;VARFEQ:-CSJ - | Sk TLEL
e e i BTN
— - C D
233,—“?&35(91-05j 600 21704
Imm) 470
170 170
430 430
300 300

110.6.4. D thi (Chart)

XET Vi DU 1 CHUONG 8.

Do khoang cach, nhan dwoc 4 tap két qua:
#1 =40,1; 40,0; 39,8; va 40,0 cm
#2 = 39,8;41,4; 39,4 va 40,9 cm
#3 =35,2; 35,3; 35,3 va 35,1 cm
#4 = 36,7; 45,6; 46,2; va 34,9 cm

Phan loai 4 tap s6 liéu trén theo khai niém vé dé chinh xac va do
chum, néu khoang cach ding tr man hinh dén mat ngudi ndm la
40,0 cm?

Budc 1. Nhap s0 li€u; chon cac 6, kich nat

Charts f U

Mi} o E _

A B G [1] E F_ 1 6 | Chart Wizard
Set 1|Set 2|Set 3|Set 4 Short teard
(401 39,8 35.2| 36.7

40| 41.4| 35,3| 45.6

39.8| 39.4| 35.3| 46,2

40| 40.9| 351| 34,9

Al = Satl

o o |e Juis |=
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Budc 2: Chon

kidu dd thi

A B
Set 1/Set 2

40,1| 39,8| 35,2 36][ s |cusomnypes

40 41|4 35‘3 45 et type: ) Chart sub-trpe:
308|394 353 g BT m

40| 40,9| 351] 34| o~

Kich va gilr

nat nay dé

xem truéc
két qua

| o (sentee)
s m
O Coughrnst

R 4

By Bubtin -

sitand akrn, Comparas vakins rose
ategories.

[__Press ared Hbd b Yew Sarmle |

LI
M

(I

peat> | [ femn |

‘ Chart Wizard - Step 3 of 4 - Chart Options

Titles | Axes Gridines

Legend || Catalabels | Data Table

3

Chart title:

B thi phén b ket qua do

4 th phin bf kit qud Jo

Category (¥) axis: 50
5 45 I
Tép hap do 40 =

5
a0 N n
L ]| = il s
20 B n
* n n
¥alue (Z) axis: 0 — ml
s u Ll

a

Seet  Sa2  Sad  Sed

Tip krpdo

Cancel ][ < Back ” [ext > 1[ Einish

Kbt qua

D6 thi phan bb két qua do

50

40
o Series1

30 m Series2

20 O Series3
O Series4

10

0 T
Set 1 Set 2 Set 3 Set 4
Tap hop do
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‘ Cht dan ctia do thi

[ ] [

Set 1|Set 2 Set 3|Set 4]

ILan 1] 40.1] 39.8|

|Lan2[ 40| 41.4]] sl

|Lan 3| 39,8| 39.4| | “|

Lan4| 4ol 409|101
=T Blina}
': R | |oLing
S
¢ Set1 Sn2 803 I Setd




Chuong 11
Gi0i thi€u giao ti€p ky thuat

NOi dung chuong
Gidi thiéu
Vai trd clia giao tiép ky thuat
Quan niém sai vé giao tiép k¥ thuat
Cac buwéc quan trong dau tién
CAu tric bao cao
S dung bang biéu va db thj
Cac bang biéu
Cac db thi

1. Gi6i thi€u

Cac 161 gidi cho van dé ky thuat thuwong rat
phtrc tap.

Doi héi cé cach gidi thich don gian, hiéu qua.
"Liéu rng nhirng ngwdi nghe c6 hiéu cau
chuyén ctda minh khéng" ???




2. Vai tro cua giao ti€p ky thuat

Mbi ki sw co thé 1am mot/ mét sb cong viéc,
khoéng gidng nhau.

Moi ki sw déu can truyén dat y twéng cla
minh > Moi ki sw déu can giao tiép.

Cac nha tuyén dung doi hdi kj nang giao
tiép.

Binh quan 64% th&i gian lam viéc clia ky sw
l& d& chudn bi cac bao cao ky thuat.

3. Cac quan ni€m sai

Quan niém 1: Giao tiép k¥ thuat la mot sw
nham chan ¢b hivu;

Quan n[ém 2: Giao tiép ky thuat la bi déng,
mot chiéu.

Quan niém 3: Giao tiép k¥ thuat tét nhét Ia
giao cho cac chuyén gia vé giao tieép, khéng
nhét thiét 1a nha ky thuat.

Quan niém 4: Giao tiép ky thuat tot 1a nang
khiéu sinh ra, khong phai do rén luyén.

4. Ba van dé quan trong khi chuén bi

Muc dich cla bao cao

o Gilp quyét dinh nhi¥rng gi nén trinh bay; nhitng
tw liéu nao nén dwoc wu tién.

o Gilp danh gia béo cao da viét;

o Cén viét ra gidy muc dich cla bao céo;

Khan gia

Cac rang budc (gioi han).




Khan gia?

Déi twong ngwoi nghe/ doc khac nhau >
phai trinh bay khac nhau.

Hiéu dwoc tAm kién thirc (Background) ddi
twong > ¢6 cach trinh bay 16i cudn duoc ho.
Déi twong chi bi h&p dan khi ho hidu dwoc
nhirng gi dang trinh bay.

Cac rang budc

Nhét thiét tuan thd cac rang budc > Tén

trong khan gia.

Rang budc vé do6 dai

o Sé trang vé&i bao cao viét

o Thai gian trinh bay véi bao cao miéng (Thuyét
trinh)

o Khéng nén quéa dai hay qua ngén so véi yéu cau.

Rang budc vé ngudn di liéu st dung

o S6 liéu, hinh vé co thé cé dé hd tro luan diém

5. Cau truc bao cao

Thanh céng clia bao cao = T chirc cAu tric
tét + N6i cho khan gia biét t6 chirc d6.

Lap dany:

a Cacy chinh

o Sép xép cac y chinh

o B sung cac y phu hd trg y chinh

Théng nhét cac dinh dang dau muc.




Vidudany:
The College Application Process

I. Chon cac treong yéu thich
o A. Tham va khao sat hoc xa
o B. Tham va khao sat trang web cla trwdng
1. Tim kiém cac nganh nghé yéu thich
2. Ghi lai cac s6 liéu quan trong
0 a. Sé sinh vién trén gido vién
o b. Chi phi sinh hoat
Il. Chuan bj hd so

. Nop ho so

Dan y dang 5O thdp phan:

1. Chon cac trvedng yéu thich
o 1.1. Tham va khao sat hoc xa
o 1.2. Tham va khao sat trang web cla treong
1.2.1. Tim kiém céac nganh nghé yéu thich
1.2.2. Ghi lai cac s ligu quan trong
0 a. S6 sinh vién trén giao vién
0 b. Chi phi sinh hoat
2. Chuan bj hd so

3. Nop hd so

6. St dung bang biéu, hinh vé&

Béng

o Trinh bay gid tri cu thé clia cac dai lwong;
o Binh lvgng

Db thi:

a Xu hwéng thay déi

o Quan hé gira cac dai lwgng.

o DBinh tinh.




Cac yéu cau chung

Phai c6 s6 hiéu

Phai co6 tieu dé

Phai dwoc phan tich, ban luan dén trong bao
céo

Phai c6 don vi clia cac dai lwgng

S0 hi€u cua bang, do thi

C6 thé dung chi cai, chiv s6, sb La ma...

Danh theo tho tw.

Vi du:

o Hinh a; Bang b...

o Hinh 1.1, Bang 2.5...

Tham chiéu khi phan tich trong néi dung:

a "Trong hinh 2.3, thoi gian cho doi trung binh &
ngé tw dwge vé nhw mét ham cuda tinh trang nguoi
di bd hang ngay".

Tiéu dé

Dé ngay sau s6 hiéu

Mb ta tém tt vé ndi dung bang biéu hay dd
thi.

Phai suc tich va co tinh mo ta;

La cac cau khoéng hoan chinh;

o khéng c6 dau cham cau

Thuwong dat 6:

o bén trén bang,

o bén dwéi do thi




Cac vi du

Bang 2: D¥ liéu thi nghiém

o Bang 2: di¥ liéu tinh tién dung clia 3 thiét ké ghé
ngoi 6 to

Hinh 4.2: Cac van d& véi mwa axit

a Hinh 4.2: anh hwéng clia ndng d6 pH dén su
sOng cla ca hoi trong ho bj mwa axit

Hinh A.32: Dong dién theo dién ap

o Hinh A.32: dwdng cong dong dién - dién ap cho
c4u hinh bdn dién cuc

7. Cac bang biéu

S6 cot nén dugc han ché tbi da;

Cac bién doc lap nén dworc liét ké trong cot
bén trai;

Tranh trinh bay qua mau mé;

Nén trinh bay di liéu sao cho thé hién quan
hé rd rang nhat

Vidu
Bang 2.1. Béc tinh ctia thép tiéu chuén duwoc ting bén dang thanh
Dang Duwong kinh (mm) Khdi lwgng (kg)
#2 0,250 0,167
#3 0,375 0,376
#4 0,500 0,668
#5 0,625 1,043
#6 0,750 1,502




| Vidu

Bang 2.1. Béc tinh cta thép tiéu chuén duwoc ting bén dang thanh

Puwong kinh Dang Khéi lwong (kg)
(mm)
0,250 #2 0,167
0,375 #3 0,376
0,500 #4 0,668
0,625 #5 1,043
0,750 #6 1,502

Dang ° Dudmg kinh (mm)  Khoi hrong (kg)

0,167
0,376
0,668

1,043
1,502

8. Db thi

hart Wizard - Step 1 of 4 - Chart Type

= D‘ﬁ th| phén tan | standard Types | Custam Types |

(Da th| X—y); Chart type: Chart: sub-type:
= D4 thi dang g;iumn il .
thanh |t une -

(Column, Bar) l:"‘e
= D6 thj dang b A>3

banh (Pie) g;’:;gf““ 3
@ Surface

@ Bubble
.

e
X[z

E3




8.1. DO thi X-y

Hinh 1. D6 thi i, v di qua dén 2

TN TN
VAN VRS N
0 AV S WA

o

0.2

Thoi gian (giay)

T
0.4 0.6 0.8 1 1.2

Db thi x-y

Bién ddc lap b. dién trén truc x;
Bién doc lap nhan cac gia tri bat ky
Khi biéu dién hai hay nhiéu ham, can c6 chu
dan (Legend).

o Néu mét ham, 1 bién, khéng can.

8.2. D6 thi dang thanh

Resistivity (p{d—cm)

[

1H

0.5 1

-4

O Resistivity

m Tensile strength

Aluminum

Copper Gold Silver

(ui/qp) Isuans afisuay,




Db thi dang thanh

Bién doc lap chi nhan cac gia trj r&i rac

Néu co nhiéu bién duoc biéu dién, dung chu
dan.

Trén truc x, thwong khdng chia cé vach chia.

DO thi dang banh
Hién thi ty 1& Két qua hoc tap K43 nam 1
cac thanh
phan ctia mot . J
tap hop Yéu Kha
N N 0,

Méi quan hé e 20%
gitba nhieu .
yéu t6 cau Gidi
thanh chung T 15%
moét dbi twong ring

binh

55%




Chuong 12
Giao ti€p ky thudt bang vin ban

NOi dung chuong

Gigi thiéu

B4 cuc chung clia cac van ban ky thuat
Cac phan bd cuc clia cac van ban kj thuat
Téng két chwong

12.1. Gi0i thi€u

T4 chirc van ban nhu thé nao?
a Céc thanh phan ctia van ban

o B cuc van ban ky thuat

o Viét hiéu qua

Mét s& dang van ban




Cac phan co ban cua van ban

- Tom tat

- Gi6i thiéu/ Téng quan

- Phwong phap/ M6 hinh

- Két qua

- Thao luan

- Két luan/ Cac hwéng nghién ciru tiép theo.
- Tai liéu tham khao

1. Phan “Tém tat” (Abstract)

M& dau cho mét bao céo ky thuat;

Cung cap mét tdng két ngan gon clia bao céo
La phién ban rut gon cla toan bé van ban ky
thuat

Tém tét cé ndi dung nhu mot két luan cla
van ban

NOi dung tém tat
Gi&i thiéu ngan gon chi ra tAm quan trong
cla cong viéc thye hién sé néi dén trong van
ban.
Dién t& phwong phap thwe hién hodc mé
hinh ap dung.
Téng két ngén gon vé két qua va y nghia cua
no.
Két luan va cac phwong huéng nghién clru
tiep theo.




Vidu

Toém tit:

Muc dich cda thi nghiém nay Ia kiém nghiém dinh
ludt bdo toan dong lwong. Thi nghiém dugrc thuc
hién béi nhwng chiéc dia duoc thiét ké dé sao cho
chung gan lién nhau sau khi va cham. Khéi lwo’ng va
vén toc clia ‘nhiing chiéc dia duoc do trude va sau
va cham. Téng déng lu’o’ng trung binh ctia hé théng
sau va cham la 101% so v&i téng déng lwong truoe
va cham. Cac tinh toan nhan dwoc dé cho thay sw
nhét quan gitra két qué thi nghiém véi dinh luét bao
toan déng luong.

Vi du- Phan tich?

Cau 1: Muc dich cta thi nghiém nay la kiém nghiém
dinh ludt bao toan déng luong.

Cau 2: Thi nghiém dworc thwe hién béi nhiing chiéc
dia duoc thiét ké dé sao cho chung gén lién nhau
sau khi va cham.

Cau 3: Khéi lvong va van téc cda nhiing chiée dia
dworc do truéc va sau va cham.

Cau 4: Téng déng Iwong trung binh cta hé théng
sau va cham la 101% so v&i tbng dong lwong truréc
va cham.

Céu 5: Céc tinh toan nhan dwoc da cho thdy sw
nhét qudn gitra két qua thi nghiém vdai dinh luat
bao toan dong lwong.

Phan tich vi du:

Cau 1: Muc dich cua thi nghiém nay

Ia kiém nghiém dinh luét bao toan
Gioi thiéu I g nghi

Cau 2: Thi nghiém dwoc thuc hién

bdi nhitng chiéc dia dworc thiét ké dé
sao cho chiing gan lién nhau sau khi
va cham.

Céau 3: KhOI lwgng va vén téc cua
nhiing chiéc dia duoc do trudc va

sau va cham.

Cau 4: Téng dong luong trung binh
cla hé thong sau va cham la 101%
sg Vvéi tong dong luong trudc va
cham.

Céu 5: Céc tinh toan nhan dugc da
cho thay sw nhat quan gitra két qua
thi nghiém véi dinh luét béo toan

dong luong.

é




2. Phan “Gio6i thi¢u” (Introduction)

Nguoi Hiéu

doc mai du_qc

chi hiéu o Tai ia’o
biét chat oc phan van ban.
it vé& noi HH GiOI THIEU duoc viét
dung bao ra.

cao qua

tidu dé;

Phan “Giéi thi€u”

V6i cac bao cdo ngan (Bai bao, bao céo thi
nghiém...), c6 thé bao gébm céc théng tin tém
tét vé lich st va cac cong trinh nghién clru
lién quan (Tdng quan — History/ Literature
Review).

Vé&i cac bao cao dai (Luan van, luan an...)
phan “Téng quan” dwoc viét riéng, sau phan
“Gigi thiéu”

Vidu

Gi¢i thiéu
Khoa hoc va ky thuét dwoc hinh thanh béi
céc dinh luat bdo toan. Cé thé néu ra mét vi
du dé la dinh luat bdo toan dong lwrgng. Bong
lwong Ia tich sb cta khéi luong vat thé va van
téc ctia né. Pinh luét bdo toan déng luong
phét biéu rdng déng long clia mot hé théng
khéng thay déi.




Vi du (tiép)

Céc dinh luéat bao toan khéng thé duoc
chimg minh bang thuc nghiém bdi vi thuc
nghiém bao gio ciing c6 sai sb. Tuy nhién, s6
liéu thu thap dwoc trong mét thi nghiém duoc
chuén bj can than thi kha théng nhét véi phat
biéu cua dinh luét.

Trong thi nghiém nay,céc két qué tinh toan
déng lwong tir s6 ligu thi nghiém sé duwoc so
sénh véi v6i két qua tinh theo dinh luat bdo
toan dong lwong.

Phan “Gioi thi¢u” — thong tin thém

Thoéng thwong, cudi phan “Gidi thidu” nén trinh bay

cau trdc cac phan tiép sau clia bao cao.

Vi du:

o Bai b4o nay duoc céu tric nhw sau: Trudce hét, nguyén ly
hoat déng ctia co’ cAu rung - va dap dung cudn cadm duoc
trinh bay & phén 2. Mé hinh vét ly va toan hoc cta co cau
duogc phat trién va dién gidi & phén 3. Tiép theo viéc so
sanh kiém ching tinh dung qén cda mé hinh qua so liéu thi
nghiém dwoc trinh bay & phan 4. Phan 5 la két ludn cua bai
bao.

3. Phan “Phuong phap” hay “Mo hinh”

Cén trinh bay 3 y chinh:

1. Céch tiép can:

o C6 nhiéu cach dé giai quyét mot van dé;

o Gidi thich tai sao chon nhw trong bao cao.

2. Cach thu thap dir liéu/ cach xay dwng mo
hinh;

3. Cach phan tich sb liéu




Vi du:

Viéc thu thap sb liéu thwe hién trén mot hé thdng thi
nghiém nham nang cao tinh cé thé I3p lai cha két
qua. Cac thi nghiém dwoc thao tac trén mét ban
khong khi dé& giam ma sat dén téi thiéu.

Sau thi nghiém da dwoc thwe hién. V&i mdi lan thi nghiém,
khéi lugng clia hai dia nhya dugc ghi lai. Nhitng chiéc dia
nay c6 dweng kinh 5 cm va day 0,5 cm. Vién clia dia dwoc
bao quanh b&i mot dai béng Velrco, cho phép nhirng chiéc
dia c6 thé dinh vao nhau sau khi va cham. Hai chiéc dia dwoc
dat cach xa nhau 2m. M6t chiéc dwoc day bang tay vé phia
chiéc kia. Van téc clia chung dwoc do ngay trwdc va sau va
cham.

Khéi lwong clia ching dwoc xac dinh bdi mét can Model
501. De do van tbc dia, st dung mot chiéc may quay ky
thuat sé (VldeoCon Model 75) c6 kha nang ghi 30 hinh
anh trén mét giay, dwoc dat ngay tw dau trén mot chlec
ban dwng yén. Cac canh cla chiéc ban dwgc danh dau
bang cac vach cach nhau 0,1.

Cac hinh anh ghi dwoc sé dwoc kiém tra tirng cai
mot theo thir tw, van toc tire thi dwoc tinh toan bang
khoang cach di chuyen dworc gitra cac anh chia cho
khoang thoi gian gilra cac théevi diém ghi ctia cac anh
doé. Van toc cua chiéc dia dwerc tinh trung binh cho
moi giay trwéc va sau va cham.

yng trung binh tinh bang p = mv, trong dé m la
g vav la van toc.

3. Phan “Két qua va dénh gia”

V&i bao cao dai, chia thanh 2 phén nha:

o Bao cao két qua thu duorc;

o Phan tich két qua va thao luan, dua ra cac nhan
xét.

V6&i bao céo ngén, hai phan trén viét chung

trong mot phan.




Vidu

Bdang 1: Dit ligu vé khéi long do duwoc va vin téc trung binh

Trwéc khi va dap Sau khi va dap
Thi | Vintoe [ Vin thc
nahim ||l || S | g i
so * (cmls)
(cml/s)

1 2,5

2 2,5

3 2,4

4 2,5

5 2,6

6 2,5

Vi du

Phéan két qua:

Khéi lwong do dwoc va van tbc trung binh qua 6 thi
nghiém dwoc néu ra trong bang 1. Cha y réng khéi
lwong do dwoc cla mébi chiéc dia don (trwée va
cham) twong tw nhau. Hon nira khéi lwgng do dwoc
ctia mot cép dia (sau va cham) ciing gan nhu gap
déi khéi lwgng clia méi dia don. Bang viéc chira
cac di¥ liéu nhw & bang 1, ta thay rang van toc giam
gan nhw mét niva trong khi khéi lwgng tang gép doi.

Vidu

Bang 2: Gia tri déng Iwong tinh toan truéc va sau va cham.

Thi nghiém bjng nang Djng nang | Ty I¢ dong ndng
sb trwoc khi va sau khi va trwéc va sau
dip dip khi va dap(%)
(g-cm/s) (g-cm/s)
1 250 260 104
2 260 240 92
3 230 240 104
4 230 230 100
5 270 260 96
6 260 280 108
Trung binh 101




Vi du:

m Gia trj dong luong duworc tinh toan truéc va
sau va cham duoc liét ké trong bang 2. Chu y
rang cac gia trj dong lwong dugc tinh toan
trirdc va sau va cham khéng chinh xac bang
nhau. Nhw duoc chira & bang 2, déng luong
sau va cham duwoc tinh trung binh bang

101% dong lwong trrdec va cham.

... St khac nhau 1% gitra gia tri dong lwong
trwdre va sau va cham la khdng dang ké. Méc
du ton tai s khéng chinh xac nay, di¥ ligu thi
nghiém thu thdp dwoc van kha phu hop voi
dinh ludt béo toan déng lwong.

4. Phan “Két luan”

Can viét can than nhét;

Puwoc nguwdi doc quan tam nhét:

o Bao cao da giai quyét dwoc van dé gi?

o Co nhivng gidi phap gi dwoc dé xuat?

o C6 nhitng hwéng nghién ctru gi tiép theo?
Noéi dung:

o Tom tat cac két qua da trinh bay & trén.

o D& xuét cac nghién clru tiép néu co.

Vidu

Phan két luan
D& kiém tra dinh luat bao toan déng luvong,
mét thi nghiém vé va cham gitva hai chiéc dia
trén ban khong khi da dwoc thwe hién. Bong
lwong trung binh sau va cham bang khoang
101% dong lweng trwdc va cham. Két qua thi
nghiém d& théng nhét véi dinh luat bao toan
dong luvong.




5. Tai li€u tham khdo

Chi ghi nhi¥ng tai liéu dwoe trich dan trong bai bao

cao.

Cac tai liéu tham khao xép theo th( tw dworc trich

dan trong bao céo.

Cac tai liéu ghi theo mét dinh dang nhw nhau:

o Néu la tap chi: Tén tac gia, tén tap chi, tap, s, trang, nam
(n&m dé trong ngodc).

a Néu Ia sach: Tén tac gia, tén sach, trang, nha xuét ban,
noi, lan va nam xuat ban.

a I\!éu la hoi nghi, hoi thdo: Tén tac gid; tén bai bao; Bon vi
t0 chirc; dia diem; nam,; trang.

6. Trich dan thong tin

Cac thong tin viét ra ma khdéng phai do tac gia tim
ra, phai trich d&n nguén tai liéu.

Viét ra (c& cau hay y twéng) ma khong trich dan coi
nhw &n cép (Pao van - plagiarism).

Pao van bj phat:

o canh cao

o ha diém

o khéng cho thi

o dudi hoc.

Cach trich dn thong tin

Céch 1: Ghi tén tac gia va nam xuét ban/ cong bb

tai liéu trong ngoac;

4 Vidy: Céch didu khi&n mo lai (Smith, 2007) ¢6 nhidu wu
diém ...

Céch 2: Ghi chi bang céc chi s trén sau tén tac

gia.

o Vidu: Dong dién dwoc tinh theo cdng thirc (Smith3): i = kC
+ xh

Cach 3: Dung d&u ngoac vudng bao lay sb hiéu tai

liéu tham khao.

o Vi duy: Cach didu khién mo lai [12, 16] c6 nhiéu wu diém...




Cach trich dan thong tin

Phai viét cac y twéng theo tir ngi cla chinh
minh (Nhwng van phai trich dan nguén gbc
tai lidu cho biét y twdng do).

Khi can, trich lai nguyén van

o Dé trong ngoac kép;

o In nghiéng, thut vao trong.

Vi du

Viéc phan loai chén dodn theo s6 liéu c6 thé duwoc
thiee hién bdng cdc cong cu 16-gic, chdng han nhw
mang no-ron [5,6], l6-gic mo [7,8] va hé no-ron
16-gic tong hop [9,10]. Nhém nghién ciru ciia téc
gia da dé xudt mét sé hé no-ron 16-gic dimg cho
viéc danh gia chén dodn diéu kién dong hoc hé
théng [11-13] va dd thu dwgc mét s6 két qua tich
cuc khi rng dung trén mot 56 logi may moc....

Vidu

Van gbc:

“Céc cau dai thuwong cé sb lwong trén 30 tir do vay
quéa rwdm ra. Hay quyét dinh xem dau la cac
hanh déng chinh cla cau, sau do chia n6 thanh
hai hay nhidu hon cac cau ngén”.

(LAy twr tai liéu cGa Paradis va Zimmerman (1997))




Mot cach viet dao van

Cau dai — mét s6 co thé co dén 30 tr - nén
dworc chia nhé thanh cac cau ngén. Bé lam
dwoc didu nay, can tim cac hanh dong chinh
trong cau, sau do tao ra cac cau ngén hon
cho médi hanh déng chinh.

Trich dan hop 1¢

Dién giai va c6 trich dan:
Cép cau dai nén dugc chia ra thanh cac cau
ngan dya trén cac hanh dong chinh trong
cau (Paradis va Zimmerman, 1997).

Trich dan hop 1¢
Trich dan nguyén vin, st dung ngodc kép:

Cau qué dai c6 thé 1a mot van dé khéng hay.
Theo Paradis va Zimmerman (1997): “Cac
cau dai thuweng c6 sb lwong trén 30 tir do vay
qua rudm ra. Hay quyét dinh xem dau 14 cac
hanh déng chinh cta cau, sau dé chia no
thanh hai hay nhiéu hon cac cau ngén”.

11



Trich dan hop 1é

Trich dan ca doan viét thut vao va ghi chu:

Cau qua dai c6 thé dé gay cho ngudi doc
nham lan. Nhiéu cach thirc & nhan biét va
tranh viét cac cau dai da dwoc phat trién,
chang han nhu:
Cac cau dai thuong co s6 lwong trén 30 tir do vay qua
rwd'm ra. Hay quyeét dinh xem dau la cac hanh dong
chinh cta cau, sau do chia n6 thanh hai hay nhieu hon
cac cau ngan (Paradis va Zimmerman, 1997).

12



Chuaong 13
Ky nang thuyét trinh ky thuat

B6 mén Ky thuat Co khi @

NOGi dung chinh Chucong 13

13.1. GigGi thiéu

13.2. Cau truc bai thuyét trinh

13.3. Sir dung phuadng tién tru'c quan khi thuyét trinh
13.4. Chuén bi ndi dung khi thuyét trinh

13.5. Ky nang thuyét trinh bao cao

13.6. Két thic bao cao

13.7. Téng két chucng

Bo mén Ky thuat Co khi @

Muc dich:
Tao cho ban cé kha nang:

O Té chitc mot budi thuyét trinh bio cio k§
thuat

O Thiét ké cac phwong tién trwc quan tro giap
cho thuyét trinh

O Thiét ké cac phuwong tién trg gitp nhé ndi
dung thuyét trinh

O Thuc hién mdt budi thuyét trinh k§ thuat thiét
thwe, hiéu qua.

Bo mén Ky thuat Co khi @




13.1 Giéi thiéu

Thuyét trinh bio cio k§ thuit cin hét sirc tranh roi
vao trang thai khé khan, té nhat. Pé cé thé tranh
dwgc cac van dé nay, ngudi ky su can xac dinh ré:

Q Nhitng didu cin lam truéc khi thuyét trinh;
Q Nhiing didu cin 1am trong khi thuyét trinh;
O Nhirng didu cin 1am sau khi thuyét trinh.

B6 mén Ky thuat Co khi

0O Mgt bai thuyét trinh k§ thudt (goi tir la thuyét
trinh) tbt khi né cé cdu tric tét va c6 phwong tién
truc quan trg givp.

U Phai sir dung hi€u qua cac phwong tién truc quan
trg gitip trong thuyét trinh, nhung khéong nén qua
khéng qua lam dung chiing.

O Bai thuyét trinh nén dwoc dién tip truée, nhung
khong nén thue hién viéc nay qua nhieu.

B6 mén Ky thuat Co khi

Q Viée t6 chirc bao cdo, thiét ké phwong tién truc
quan, thiét ké trg giip ghi nhé néi dung thuyét
trinh, va luyén tap thuyét trinh — phai dwgc chuén
bi chu dao.

Q Ngi dung chi tiét v& cAu tric cia bai thuyét trinh
sé dwgc trinh bay trong chuong nay.

B6 mén Ky thuat Co khi




13.2. Céu tric bai thuyét trinh

Q Trang chiéu (slide) diu thuong 1a dau bai (title)
ciia bai thuyét trinh va thong tin vé tic gia.

Q Trang chiéu thir hai thwong giéi thigu tom tit
cic ndi dung sé trinh bay.

Q Cic phin sau ciia thuyét trinh thudng cé ciu
tric tuy theo muc dich cia bai thuyet trinh va doi
tugng nghe.

il ¥
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Céu tric chung bai thuyét trinh bao gdm:

U Gi6i thiéu/ khai quat

U Phuong phap (giai tich hay thwe nghiém...)
0 Két qua va thdo luin

0 Két luén va cac kién nghi.

il ¥
B6 mén Ky thuat Co khi '

*,

O

il

Ny

Vi du 2 trang dau:

NANG CAO HIEU QUA CUA GIA CONG
BANG TIA NUGC CO HAT MAI

vl NGOC PI

Khoa Ky thuat Co khi, V&t liéu va T5u bién
Pai hoc Céng nghé Delft, Ha lan

CICAT PROJECT 322 '?U Delft




Noi dung

* Gi&i thiéu

» Muc tiéu cta nghién ctru clia dé tai

 Xay dwng cong thirc cho Qua trinh gia céng
bang tia nwéc co hat mai

« Téi wu héa qua trinh gia cong bing tia nwéc co
hat mai

« Nghién ctru vé tai ché hat mai

» Tinh toan kinh té cua tai ché hat mai

« Két luan va dé xuét hwéng nghién ciru tiép

3
CICAT PROJECT 322 TUDelft

13.3. Sir dung cac phwong tién trwe quan tro giup
13.3.1 Cac dang phwong tién tric quan trg giiip thuyét trinh

0 C6 nhidu dang phwong tién tryc quan trg giap thuyét trinh,
bao gom cac slides, may trinh chiéu (overhead transparencies),
cac bang ap phich, va cac biéu do quay (flip charts), bang den,
béng trang, computer két noi projectors.

0O Cac md hinh, vat li¢u va miu vat 1y ciing dwgc coi 1a mot
phan cac phwong tién trwc quan trg giap thuyét trinh.

O Hinh anh rd rang, duy tri dwge sw chim cha theo doi va
thoi gian va chi phi chuén bj Ia cic thong sé quan trong cho
lwa chon mdt dang cac phuwong tién trwc quan.
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Cac dang phwong tién trye quan tro givp thuyét
trinh va tinh chat cia chiing

Dang Chitlwgng |  Swldicuén | Chiphiva Cac vAn dé khac
hinh dnh thoi gian
Slides Rit cao Vira phii | Vira phai | Hinh anh rit sic nét
(phong toi)
My trinh | Cao Tét Nhéo D& bb tri
chiéu
Ap phich, biéu | R4t cao Tuyét voi Vira  phai | Tét khi it khan gia
dd quay dén 16n
Bing den va | Thip Tuyét voi Rt nho Cho nhimg  budi
trang thuyét trinh khong
chinh thirc

Miy tinh va | Céthé cao | Vira phai | Nhé C6 mdt vai vin dé
projectors (phong t6i) twong hop hinh dnh
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Q Slides: Céc slides mau cung cAp hinh anh sic nét nhit.
Nhuge diém: yéu cAu phong trinh chiéu it 4nh sang. Trong mot
phong t6i, ban s&é mat di sw quan sat khan gia. Cac slides ciing
¢6 thé dit tién va ton nhidu thoi gian chuin bi.

O May trinh chiéu (overhead transparencies): cung cép mjt
su chuyen adi giira do ro rang hinh anh va sy quan sat giira
dién gia va nguoi nghe. Chét lwgng hinh anh thwong kém hon
cac slides.

Q Ap phich va céc bang quay: ¢é kich thwéc 16m, dwge thé hién
trén mot chiéc khung. Loai niy cho phép anh sing diy dii nén
ngudi nghe d& quan sat va lam ting so6 lwong khan gii. Tuy
nhién, chiing khong thich hgp khi s6 lwgng ngudi nghe thuyét
trinh 16n.
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O Bang den - triing: thich hop cho cic budi thuyét trinh khéng
trang trong. Chung cho phép khan gia viét cac chi thich cung
tbe do voi dién gid. Dang nay la su lua chon tot khi ghi chép la
quan trong hoiac khi khan gia tham gia budi thuyet trinh véi sb
lugng han ché.

a May tinh: Trinh dién sit dung may tinh la dang pho bién
nhét cho cac thuyet trinh. Loai nay cé nhiéu wu diém vuot trii
so véi cac dang khac:

- C6 thé thay ddi rit nhanh.

- Cé thé tich hop tai nguyén tir nhiu ngudn: Internet, videos,
va dd hoa.

- Giam dwgc chi phi tén kém va tiét kigm thoi gian dé 1am cac
slides anh.
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13.3.2. N¢i dung phwong ti€én trwe quan tr¢ giup:
cac slides chir
U Cac hai dang ni dung trg giip: slides chir va
slides dir li¢u.
QO Slides chit vé co ban chi chira chii yéu chir, ky hiéu
va/ hoic phwong trinh. Slides dir li€u chira dung so
liéu va c6 thé gom cic bang va hinh vé.
O Slides chit nén c¢é cang it chir cang tdt, chi di
truyen dat théng tin quan trong.
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0 Paéi khi, ky hiéu hoiic phwong trinh c6 thé dwec sit

dung thay cho cac tir bang chir. Viéc chgn phuwong

trinh hodc chir phu thudc vao dang khan gia.

0 Vi du: Khi nguoi nghe 1a nhirng nha ky thuét:
Dinh luét 2 Newton: F =ma.

U Khi nguoi nghe chwa hoan toan 1a nha ky thuét:
Pinh luit 2 Newton: “ Luec ti 1€ véi gia toc va
khoi lwong”

B3y

et
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UKhi nguwoi nghe khong phai la nha ky thuét:

Binh luit 2 Newton

N
tgwc tang gap dai khi khéi lugng ting gap dai

B6 mén Ky thuat Co khi
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U Véi cac slides chitr, nén sir dung c& phong chir
cang lén cang tot (c& phong chir 16n hon 18
points).

B mén Ky thuat Co khi @;
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C& phong chir 16n hon 18 points :
18 point
20 point
24 point

28 point
36 point

B6 mén Ky thuat Co khi

U Véi cac slides chir, nén sir dung c& phong chir
cang lén cang tot (c& phong chir l6n hon 18
points).

Q Sir dung nhit quan c& chir (tirc 13 cic dé muc
chinh mét ¢& chir, va dung c& chir khac nhé hon
cho ndi dung, ap dung cho tat ca slides).

0O TRANH DUNG TAT CA CHU IN Vi SE RAT
KHO PQC!
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13.3.3. N§i dung phwong ti€én truc quan trg gidap:
cac slides dir liéu
Q Cic slides dif liéu ¢6 thé gdm cic bing hoic s ligu.
QO Trong cdc budi thuyét trinh, cic bang thuong chi chira
dung céc dir liéu cAn thiét (theo nji dung ciia bai néi).
QO Sé 1a khong hep ly néu photocopy ca cic bang lé6n vao
phim chiéu, hoac slides va sau dé néi vé sb li¢u trong bang
nhw sau: “ Chdc cdc ban khong thé doc dwoc tit cd cdc con
56 trong bdang nay, nén toi luu y rting ti 56 truyén toi wu ciia
hip gidm téc la 20",
Q Truong hgp mudn néi cho ngudvi nghe biét ti sb truyén
t6i wu I 20:1, ban nén thiét ké mot slide chir hay slide sb
li¢u chuyén dung cho ni dung nay.

B6 mén Ky thuat Co khi




Vi du: > Khong nén

Nhigt dj Khéi lwgng riéng Tinh nhét Viin the truyén am (m/s)
() (kg/m?) (N.s/m?)

-40 1514 157 306.2

-20 1395 163 3191

0 1292 1 3314

20 1204 182 3434

40 1127 1.87 349.1

60 1.060 197 365.7

“Toi biét cdc ban sé khong doc dwoc tit cd cdc con sé qud bé trén
bdng nay, nhung vin toc truyén am thanh trong khong khi nho
hon 350 m/s khi nhi¢t dp khéng khi trong khodang 0 — 40° C”.
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> Nén _ .
Nhiét do Vin toc truyén
(°C) am (m/s)
0 3314
20 3433
40 349.1
60 365.7

“ Nhw cac ban biét, vin téc am thanh trong khéong khi nho hon
350 m/s khi nhiét dp khong khi trong khoding 0 — 40° C”.

S,
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13.3.4. Luu y dic biét khi trinh dién bing may tinh
Q Chgn mau phit hgp cho cic slides. Nén chon tir hai dén 4
mau, va sir dung chiing cho toan b file trinh chiéu.

Q Chon phéng chit, kiéu chir (ddm, nghiéng v.v...) cho cic
slide.

Q Lya chon viéc hién thi (animation) cac ndi dung trong
cung mot slide cho hgp 1y (vi du, sw bay cdc chi¥ va xoay cdic
slides khi ching xudt hi¢n). Can tranh lam dung diéu nay
trir khi ban hi€u rat ré ngwoi nghe muon gi.
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Mot s6 loai font thong dung:
DAy la font Sans Serif font:
bay la font Arial.
Day la font Comic Sans.
Pay la font Tahoma.
DPay la font Times New Roman.

Pay 13 font Courier.

bay la font Didot.
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13.4. Chuén bi ndi dung Kkhi thuyét trinh:
13.4.1. Dién tap thuyét trinh

QO Thuwe hanh bai néi lAn diu

Q Ghi 4m khoing théi gian mdi phan trong bai néi ciia ban cho
l4n thue hanh déu tién.

Q Phin c6t 16i ciia bai thuyét trinh nén dwge trinh bay it nhit
chiém mot nira khoang thoi gian toan b bai néi.

O Thuc hanh néi ca khi chi ¢6 mdt minh ban va khi néi truée
mot so0 dong nghiép. Co gang tip néi trwéc nhém dong nghiép de
nhan dwgc cac gép y, danh gia truwdc khi tien hanh thuc bai
thuyét trinh.
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13.4.2. Céng cu trg gitip ghi nhé ndi dung thuyét trinh:
Céng cu tro gitp ghi nhé bao gdm:

Q Pé cwong bai thuyét trinh

Q Ghi nhé chi thich cic diém chinh cho méi slide
O Chu thich ciia dién gia trong khi trinh dién

0 Khéng nén hoc thudc long bai thuyét trinh.
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13.5. K§ niing thuyét trinh
13.5.1. Cac hoat dong trwée khi thuyét trinh
Truée khi bit diu thuyét trinh, cin chuén bi:
U Que chi, but chi lazer
Q May chiéu (overheads and projectors)
Q Ngudi tro giap (néu c6)

Q Anh sang h§ trg trinh chiéu

B6 mén Ky thuat Co khi ’g; 3
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13.5.2. Thuyét trinh nhém

Q Thuyét trinh nhém khoé hon thuyét trinh don.

apé thuyét trinh nhom t8t cin thue hanh sw chuyén giao
giira cac phin ciia cac dién gia trong mdt nhém véi nhau.
Q Khéng nén bd tri qua nhiéu difn gia trong bai thuyét
trinh véi thoi gian ngin.

QO Cin phan coéng trach nhiém cia mdi dién gid trong
nhém ré rang, trong dé cé ca viéc ngudi trinh bay truéc sé
gi6i thidu nguoi trinh by ké tiép.
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13.5.3. Tranh héi hop

Q Pirng qua lo lfmg khi ban cam th?ly hoi hép, ban hay hoc
cach kiém soat hoic tranh céc biéu hién hdi hop.

Q Pé tranh sy bon chdn, hét hoing 1a hiy xac dinh hdi hop
s& tac dong dén ban nhw thé nao. Néu hdi hop lam ban néi
nhanh, thi ban hiy tip trung vao viéc lam chim nhip di¢u
Kkhi noi ciia ban. Néu hdi hop 1am ban ludn xoén hai tay vao
nhau, ban nén tranh cAm bét ky vét gi khi ban dién thuyét.

0 C6 ging han ché biéu 1§ ra bén ngoai sy hdi hop.
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13.5.4. Néi diéu gi khi thuyét trinh

O Bai thuyét trinh k§ thuit bao gdm hai yéu t6: trinh dién
cic sildes chir hoic slides s6 li¢u va tao sy di chuyén giira
céc slides.
Q Khi trinh bay cac slides chir nén dung 16i dién gidi ndi
dung thay vi chi doc né cho khan gia nghe.
0 Khi trinh dién cac hinh v&. ban nén:
- Noi cho khan gia biét hinh vé biéu di&n cho cai gi?
- Xac dinh cac truc va don vi ciia chiing;
- Truyén dat tac dung ciia mdi so dd, hay db thi;
- Liét ké cac diém chi yéu.
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Vi du vé cach trinh bay hinh v&, do thi, cong thirc:

Kha néng cit ctia hat mai tai ché& va hat mai tai ché bu méi

- = £ - Nr g s z
Khi niing ciit ciia hat mai tdi ché  Kha ning ciit cia hat mai bu tai ché
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13.5.5. N6i nhur thé nao khi thuyét trinh

O Gigng n6i, ding di¢u va cir chi khi néi 1a rit quan trong.

Q Giong néi nén thay dbi cwong dd va nhip diéu: mét giong néi
ddu déu d& 1am ngudi nghe budn ngi. No6i dirt mach tirng ciu
hoan chinh dé tranh bé qua cic tir & cudi cau hodc 1am khanh
gia hiéu sai ndi dung. Nén quan tim dén téc do va mirc d to
nhé giong néi cia ban.
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0 Cén cha ¥ dang diéu va cir chi khi thuyét trinh. Nén
sir dung ddi tay dé lam ting wu diém ciia ban! Nén c6
cir chi, ding diéu manh hon binh thwong. Tranh
khéng dut hai tay ciia ban vao thi quin hay tai o.

QO Pdi chén ciing c6 tic dung khi thuyét trinh. Trinh
dirng yén bit dong. Hay di vé phia khan gia va 16i cudn
ngudi nghe vao cic diém miu chét khi ban thuyét
trinh. Nhitng di bwéc nhé, nhe cé thé tao nén su hip
din dbi voi ngwoi nghe.
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13.6. Diéu can lam sau khi thuyét trinh
Q Sau m4i budi thuyét trinh, cin thu thip phan hdi, nhan
xét tir cac dgng nghiép tham gia budi thuyét trinh d6.

0 Hay ling nghe phé binh cé tinh xay dyng ciia ho va nghi
ve cach di€u chinh, bo xung cho cach néi ciia ban.

QO Dirng s¢ khi phai chi ra cac nhuoc diém trong cach trinh
bay ciia ban va hiy luyén tip cach thirc dé vwegt qua ching.
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13.7. Téng két chwong

Q Phin 16n cac cong vige trong mdt bai thuyét trinh xuit
hi¢n trong giai doan chuén bi dwgc trinh bay. Truéc budi
thuyét trinh, hiy gianh thoi gian dé sip xép tw lidu, thiét ké
cc phwong tién trye quan va hiy luyén tap. Hay tim hiéu
céc thiét bi trong phong thuyét trinh trwéc khi ban dién
thuyét.

Q Trong khi thuyét trinh, khéng nén lo s¢ sé xuit hién sw
ling ting hay hoi h§p, nhung hiy hgc cach Kiém soat su
ling ting hay hdi hop. Hiy gianh thoi gian khi trinh dién
céc slides s6 liéu. Hay didu chinh téc dd néi va giong noi cia
ban va sir dung doi tay ctia ban mgt cach hiéu qua.
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Q Sau khi thuyét trinh, hiy thu thip cic y kién
nhin xét, phan hdi dé tré thanh nguoi thuyét trinh
tot hon.

0 Nén nhé ring, cich tét nhit dé tré thanh nha
dién thuyét k§ thuat hidu qua I thwe hién moi co
hdi dwoc thuyét trinh k§ thuit.
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