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—.\ ¥ HE%F Subject Learning Objectives (SLOs)

e BV ESR KRR AT SRR R AR E R R T R, AR S PR O AT H

Note: GA and index can be referred from undergraduate program in SSTC website. Please add/reduce lines based on subject.

BAEH WA AN NS W T & BN, FHREH
PARPS e &A= G Ry S P ) VARE 2 e i | AL DAY %

NI, AURFE B2 ) AR s B AR 2Bk
PRI ARG DL E D I, TR E R R AR
Sy HTSERR A RS BR R) R, MTTE— P L A A Y R e
FHREC A A B2 I R AT TR B2 S B R, AR B IR L
EHEREGE ATE—, A58 SR i EAE S R R 1 31 45 R
) 5 B i R AR

Introduction to quantitative management is a comprehensive subject
that studies the rational planning and application of human and material
resources, and seeks the optimization of management and
decision-making. It is a required course for Applied Statistics.

B H bR

Overall Objective
Therefore, this course mainly studies linear programming,

transportation ~ problems, integer  programming,  multi-stage
decision-making process problems, non-linear programming problems
and uncertain decision-making problems. It focuses on training and
improving students' ability to analyze and solve practical problems, so
as to further establish mathematical models.

The learning of relevant mathematical software is also the focus of this
course. Students combine theoretical problems with computer
operation, so as to complete the complete process of theoretical
modeling and software calculation.

BAR LR | 12 ) R RO 2 B B S R )
FRZ R 170 R A AR R e SR vl R FR) 3 5 o Y, A A
RIGAE . GRS R R B AT 08 BRI I I Y i 45
Master the operational research models of linear programming,
1-1 | transportation problems, integer programming, multi-stage
decision-making process problems, nonlinear programming
problems and uncertain decision-making problems, including
model conditions, structural characteristics, basic method steps
and application scope.

(D Mk H e

: . TR HARTVE S 5 2T RIS B PR A B R
Professional Ability

HE R s SR K I A T BB o T 3L e A e 1)
ZE PR T SR AR R TT 1A

Through the study of specific methods and models, we can
1-2 | understand the role of operational research as a method and
tool to improve the level of decision-making in business
management decision-making. Understand other related
quantitative methods and models of operation and management
and development direction.

1-3 | DASEBRRI, $ems B s ok 1n) L B 27 3R 57
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With practical application, improve students' scientific literacy
of analyzing and solving problems.

1-4

FEEMHRE A, PR A,
Master the relevant mathematical software, and use it to solve
the mathematical model.

2-1
(2) tEHHb:

TRRIRIE L B EAE AR, @A
Understand the operational research thought in the history of
China and establish cultural confidence

Essential Quality
2-2

WERIE AL BRI AT g 3 E e e s B Bt SRR .
Cognitive quantitative management theory can provide
decision guidance for China's development and construction.

RS Hin 5N ESRKIN R AR Matrix of GA & SLOs

HEALER GA

FEFR A GA Index 2 HbR SLOs

1. BEEmR: B FLSEm

Hoerikqt, ReR . B

SRBHA A RN T g ok
% SE P [

Science Knowledge: Apply

febr o 1-1: AT BRI S RE
HERTHELRE ). AT IHANEE . RS
defe )y, HERBCA. ARBIENAMHERE
AR, AT S IER B W)
PR SRR DL AR 52205 S 1)
Capable of deductive reasoning, accurate
calculation, analysis and induction and
abstract thinking. Establishing correct
mathematics, physics models with the
professional knowledge of mathematics,
natural science, etc. to solve complex
practical problems.

fabrsd 1-2: ERGIHRE. SitddEit

knowledge of mathematics, | #. Gt ot HENSSETHHAHEH | 1-1, 1-2, 22
natural science, fundamentals | 255 F 45 i+ 2# FIEABE . JIRE 1%,
and an engineering | L2 K4E. AP, S ATEIEIRE S, #A
specialization to the solution | R FAF T . AIAT M BT . BHFL TS
of complex engineering | &% RN IR E T
problems. Mastery the basic theories, knowledge and
methods of applied statistics, such as
statistical investigation, statistical data
processing, statistical analysis, and the use
of computers and statistical software;
capable of data collecting, processing, and
analyzing; familiar with the writing norms
of pre-research reports, feasibility analysis
reports, and research plans.
2. WIHDTRERTTZ: B8 | fRPR A 2-1: BEREXS AR BT 7 S EAT B
BT AT B 24 SEBR IR B | AR, E LRSS A G E
RS, WO RRRE R | FHEER, BT R, o 24 1-3, 1-4

RIARG . Boosiire, JF
REWE 7 BT 01 AR BB

IR PRSI B ) Lo
Capable of comparing and optimizing
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=R, BES. . %
ESNX NI AV 2 S
Design/Development of
Solutions: Design solutions
for complex practical
problems and design systems,
components or processes that
meet specified needs with
appropriate consideration for
public health, and safety,
cultural, societal and
environmental considerations.

different design schemes, having a sense of
innovation and criticism in all aspects of
work, and be good at discovering,
analyzing, systematically elaborating and
solving practical problems.

bR L 2-2: BEREAERTHAIIT A &SR
TG E RS BR. 2a. .
PEAYYSEZN: 17T .

Able to comprehensively consider social,
health, safety, legal, cultural, and
environmental factors in all aspects of
design and development.

1-3, 1-4, 2-2

3. WTFT: RefE TRl R B
IR B2 ITVER S 2% TAE
o) EHEAT RIS, s it sk
. i SREdE. IR
HE B R G15 3) & A AU
4.

Investigation: Conduct
investigations of complex
problems using research based
knowledge and  research
methods including design of
experiments, analysis and
interpretation of data, and
synthesis of information to
provide valid conclusions.

Fabr i 3-1: HES S5 & AL IV AN, SRS
HARBAT i SR, Bt IR s ie
Ji%, S B LRG3 BAA AU
i,

Capable of analyzing and interpreting the
experimental  data, designing and
optimizing the experimental schemer with
the knowledge of this stream; reasonable
and effective conclusions are obtained

through information synthesis.

fabr Al 3-2: BERSIE EF [ PR AT Hi R 5)
&, BREATW K EEHARIER
SR BFRBR T BRI .

Capable of tracking the international
cutting-edge technology trends; mastery of
the important technical indicators involved
in the stream and the technical approaches
required to achieve the indicators.

1-4, 2-1, 2-2

=. #H¥WA Content (Topics)

e DLhIEORS, FAR5 A RIS FRYE SEBRR OB ET R ) R BRI

Note: Filled in both CN and EN, extend or reduce based on the actual numbers of knowledge unit

(1) BBieHEF Lecture

MRERITF S
Knowledge Unit No.

SCEHE H b

1 1'1 ’

SLOs Supported

1-2, 1-3, 14

yIRANE IRy
Unit Title

EAEHEE A Introduction to quantitative management

B X 5K @i s A brief history of interpretation and development

FHR p

WF 7T %A 738 The Seven-Step Model-Building Process

Knowledge Delivery

2B MERLR) (LP) #8554 Modeling examples
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2 2] B g
Learning Objectives

TR
Recognize

FE X Jefiag
A brief history of interpretation and development

PRAR:
Understand

A B 2B VERIR) (LP) AL sy
Simple linear programming model and examples

BIE: | W REEAT
Master | The Seven-Step Model-Building Process

8H Hix

Moral Objectives

flse A T AR ERE A EALE EUEAR, @ RIESC B S
AR S PRiA i, S5 AR, BRI IR T T .

In order to make students understand the quantitative management
thought of ancient China and establish the self-confidence of national
culture, we can combine the education of environmental protection,
energy conservation and other aspects in the practical problems of

FEALEE

modeling.
Hpl | PR T L
Key Points | The Seven-Step Model-Building Process

HE S
Focal points

AT LR ME AR (LP) #5554 5S4
Simple linear programming model and examples

HIHBRITT 5
Knowledge Unit No.

=R
2 SPEBCEAR: 5 1, 14
SLOs Supported

IR R IT AR
Unit Title

TR, SRR P
Complex modeling examples, linear programming graphical method

yIRY=
Knowledge Delivery

22 1 F R B3 The linear programming graphical method

#9245 Linear programming: modeling examples

iz%i ] Transportation problem

> Hir:
Learning Objectives

T

| iz @iRE Solution of transportation problem
Recognize

PR

Understand FEMLSZH Linear programming: modeling examples

HAR: | L MEMRIEARYE The linear programming graphical
Master | method

=H Hir
Moral Objectives

i anrkEEEL R ER R, ek, MRS RT IR
FEFURGHE, $ i A B R SR

Combined with the rapid development of China's transportation
industry, we have made remarkable achievements in the construction of
high-speed railway and bridges to enhance our national pride.

HA | 2k AR e i s A
Key Points | Modeling and solving of linear programming problems
M s | 38 i i)
Focal points | Transportation problem
vy —— w2
AR S ] R
Knowledge Unit No. SLOs Supported
RN TC A4 FR
BELIFER Integer programming models
Unit Title RN RIBLRY Integer prog ing
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HIR R
Knowledge Delivery

afi BRI Pure integer programming model

TR A BBURRIFAD Mixed integer programming model

0-1 BHUM KA 0-1 integer programming model

2 2] B g
Learning Objectives

TR | BRI )
Recognize | Features of integer programming model

PRAR: | AU 2 8] 1 2 S AR R
Understand | Differences and connections between models

R | BT R R
Master | Model establishment and solution

TE5H Hbr
Moral Objectives

IR RFAEBUSLE BLAFH . FRALSE. FRSA, NEILK
FiHHE, WEARFEBHEGE, AT RERKER NS, Bf
BIANNAR . BIZSUMERTRE R, BSLUMAE 32 28 A R T 1)

We should guide college students to be faithful and determined, to keep
their body, to handle affairs, and to treat others with faith. We should
start from the things around us and from the specific things, so that
they can form a correct concept of competition, have the spirit of
helping others, unite and cooperate, and establish the growth direction
of honesty and benefit.

Y=
Key Points

SRR Y3z

Master the use of integer programming models

HE S
Focal points

BRI 1R A

Solution of integer programming model

HIHBRITT 5
Knowledge Unit No.

—
4 SPEBCERR: | 05 1) 14
SLOs Supported

IR IT A FR
Unit Title

AR MR Non-linear programming models

IRy
Knowledge Delivery

AR ) B A T

Mathematical model of nonlinear programming

JR AR AR A 4 Jm B A

Local extremum and global extremum

IR 5 SRR R

Definition and characteristics of convex programming

> Hbr:
Learning Objectives

7 i AR MRS 1Y 55 LA I AR Y ) X531
Recognize The difference between nonlinear programming model
and linear programming model
BfR: | LR R AR
Understand | Optimal conditions for unconstrained problems
B | BN SRR
Master | Model establishment and solution

=H Hix
Moral Objectives

R AE TR R RAF RO B R 5T, B AL Sl N RE Ty R T
REJAE G RTTRE Sy, AT OB R R S BB A R . B
ER UM B AR 2R BT 4T W A e, DR R IR B AS .

To enable college students to form a good personality and
psychological quality, have the ability to adapt to the society, the
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ability to withstand frustration, and the ability to adjust emotions, so
that their psychological, ideological, moral, scientific, cultural, and
physical quality can develop in a coordinated manner and maintain a
positive state of life.

H
Key Points

ARL RS TR o 7
Application of nonlinear programming model

i
Focal points

R TR e S A

Convex function, definition and judgment of convex programming

KRBT 5
Knowledge Unit No.

- SRR Flb: N

1-3
SLOs Supported

IR IC R
Unit Title

MATLAB # 1 S HFE A I 772
MATLAB and its basic usage

IR R
Knowledge Delivery

MATLAB #A{H-A14
Introduction of MATLAB

BAERoR s

The expression and operation of data

FE R (1) ) AR R B AR B

Generation, modification and operation of matrix (vector)

2 2] B g
Learning Objectives

Tf#: | MATLAB A28 (Rs m R D e
Recognize | MATLAB and its characters and functions

| BARRROR s

Understand | The expression and operation of data
" FERE(F &) AR S B A IS
HiR: : I . .

Master Generation, modification and operation of matrix
(vector)

=H Hir
Moral Objectives

I E BAA RIS SR L FE R RS, JHR i3 68
We should guide students to have the spirit of helping others, uniting
and cooperation, and improve them the hands-on ability.

HAL | BEEHRR s
Key Points | The expression and operation of data
HMess | FERE(RE) AR, RS AR
Focal points | Generation, modification and operation of matrix (vector)
KR TEFE 5 ] S A b 1 1
Knowledge Unit No. SLOs Supported
FOARETCAARR | AL T MATLAB K
Unit Title | The solution of optimization problems using MATLAB
HI MATLAB fifftR A2 A4 1] i) — fie o 4%
General steps to solve optimization problems by MATLAB
P zgrm&u (—RREMERR) BERI. 0-1 MURI) A ) MATLAB

Knowledge Delivery

KA

The solution of linear programming problems (common linear
programming, integer programming, 0-1 programming) using
MATLAB
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FELR IR CE LR . H/ 2B A ARARAL) IF ) MATLAB 3K
fift

The solution of nonlinear programming problems (unconstrained
optimization, univariate / multivariate constrained optimization) using
MATLAB

E SNSRI
Learning Objectives

T HI MATLAB fift g AIEAL ] ) — R0 B
_aF' General steps to solve optimization problems by
Recognize
MATLAB
RMERR) (— MR BE . 0-1 FLRI) 1)
- B MATLAB Kfi
Understa:d The solution of Iingar programming problems.(common
linear programming, integer programming, 0-1
programming) using MATLAB
R e LR B2 A 2R 1] )
- MATLAB Kfi#
HiE: . . .
Master The solution of nonlinear programming problems
(unconstrained optimization, univariate / multivariate
constrained optimization) using MATLAB

=E His
Moral Objectives

SIS E A B S R FLFE QI RS, TR A3 68
We should guide students to have the spirit of helping others, uniting
and cooperation, and improve them the hands-on ability.

LMERR (AR B 0-1 ML) 1R MATLAB
| KA
H AL
Kev Points The solution of linear programming problems (common linear
y programming, integer programming, 0-1 programming) using
MATLAB
LM RN CE L RARAL B2 AR L RAUAL) 7] @) MATLAB 3K
st fift
" | The solution of nonlinear programming problems (unconstrained
Focal points

optimization, univariate / multivariate constrained optimization) using
MATLAB

(2)SEEE 5 Experiments

VE: AT SCBR I B IEAT . SR SRR T ) N

GIEYE, BittE, ZRATE, SRR M. L

Note: Please add/reduce lines based on subject. The Type contains Verify, Design, and Comprehensive, while the Pattern

contains Required and Elective

Frs SEEG I H 445K | BRAAE | SERRAY | SR
No. Experiment Topic Hours MPG* Type Pattern
FERE (D AR B, HEA
1 B ) 1 BIETE ik
Generation, modification and basic Verify Elec
operations of Matrix (vector)
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Linear
Non-linear pr

AR e A AR e

programming

B
Verify

DA

problem, Elec

ogramming problem

Bt Total

*MPG: Members per group

SEIRIH Fr:
Experiment No.

SCHEEHEE H b

1-1, 1-3
SLOs Supported

RRLH AL
Members per Group

TR
Jianbo Zhang

fa FHUM:
Tutor

1

SEIG A FR:

Experiment Title

i WL S PRI KI ] R
Linear programming modeling

S N2
Content

P R il L) SR A

Solving of simple linear programming

BEONIA ) LRI SR A

Solving of integer programming

0-1 FHRI 1] R F) SR At
Solving of binary programming

2 2] B g
Learning Objectives

B4R W LA R I R SR AR TV
Master the steps of solving linear programming modeling

HUEAEDR:

Requirements

XPERTE AR, 27 1SRRI AL 1K) — ROP 3R
Given the inear programming problems, learn and master the steps to
solve the problem in Matlab and Lingo respectively.

LM | SER ML R 5078)
Location | Computer room 5078
SIS | TEEAL
Software/Hardware | Computer
LRI 5 , S 1 14
Experiment No. SLOs Supported
REAL R A 1 5 FHUm: | SE:4)4
Members per Group Tutor Jianbo Zhang
SEIGAAPR: | L AR LR i)
Experiment Title | Non-linear programming modeling
SN AR | ARSI AR Y
Content | Method to solving nonlinear programming modeling

E SRR
Learning Objectives

B IRHCE AT AR R AR AR B — oD 3R

Master the steps to solving non-linear programming modeling

HUAEDR:

Requirements

XL E R RIS, 2 SRR AR AR I Y ) — B 3R
Given the non-linear programming problems, learn and master the
steps to solve the problem in Matlab and Lingo respectively.
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SEIGIpH: | SIS (Bl 5078)

Location | Computer room 5078

IR AR B | TR
Software/Hardware | Computer

M. #FLEHE Teaching Schedule

T AR SR DL AT £

Note: Please add/reduce lines based on subject.

EIF () Hour(Week)
#°#N% Teaching Content M | Sehe | AR | A
LECT. | EXP. PBL PRAC.
EACE B RIR R SR S, DF AR AL STy
% TR B R R AT B 4]
Introduction to quantitative management: a brief 5
history of development, basic characteristics and
methods of research, simple linear programming
model and examples
AR, BRI
Complex modeling examples, linear programming 2
graphical method
FERORN ) — R 2 K L )
General form and application of integer programming
I AR LA R S AR e R 1 1Y
Introduction of nonlinear programming and nonlinear 2
programming model
MATLAB 1 S HLEE A I 772 ) )
MATLAB and its basic usage
AL 7 ) MATLAB K fi
The solution of optimization problems using 2 2
MATLAB
M1t Total 12 4 0 0
F. #FEFFA5E Teaching Methodology
Ve AARYE SEBR A AT B S P 2%
Note: Please add/reduce lines or revise content based on subject.
R 3% Check #2719 554 Teaching Methodology & Characters
o DR B TR B & IR H
Multi-media-based lecturing
o SKERAE/IERE: IR ST, ERRRBINL A
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Combining theory with industrial practical problems

WEABE R MR SEEMEAS

= Knowledge delivery with ethic education

o PBL #: [ FUIREN ) 73 215 2] 5 A8
Problem-based learning

0 Hofth b Bl T A SN S

Other: B 7 Bl i 7 LA iy N SC - o

75, BERIERE Assessment

TE: AR SCBR TS LT BB A A

Note: Please add/reduce lines or revise content based on subject.

AL . M BT
i} Behavior ) .
Assessment Content Director Tieyu zhao
ok i Marks TRAR S ST L L (%): 30
Result Type Percentage (%)
7> 100 73, AEH “2 2057 s AP IR E R I, RICEE)
it 10 77, SRENATETY, SRENTLR R DA EBOE R BE RS . AR
it 10 7, P38, G ANIPRECRSAE AT 7. Ba o ANE
100 73, AT 073
#+4% 773 | The full score is 100 points. Students' usual classroom performance is
Measures | recorded by "learning pass”. 10 points are counted for each attendance,
and no score is given for absence. The examination qualification is
cancelled for five or more absences. 10 points for each assignment, no
score for plagiarism, plagiarism for others or no assignment. The final
total score is not more than 100 points, not less than 0 points
FALIAAT: S Mo A | SE:4)4
Assessment Content Experiment Director Jianbo Zhang
gtk i Marks URFE S5 L (%): 20
Result Type Percentage (%)
SEBG: W7 100 73, SIS RS KR (KT 60 73D RS IR
F 07 | ik W PR RIS SRR f il sk AR S, RHRE BT 10 7
Measures | SREIAIG 5. BERSZET 40 4. P08, B APDZRELA AT SR
TG
FRLIAAT: % Final %%ﬁi}\: T%@_ﬁ'ﬁ
Assessment Content Director Yanhui Yu
BTN | ks | R (06): 10
Result Type Percentage (%)
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SV

Measures

75 100 73, @IS HERIIAR H il G4 R .
The full score is 100, and the students' scores are given by marking the
final examination papers.

£, Xi#EHH Improvement Mechanism

T ORI DB BIA LA K 2 B 215 92 R AT E i
Note: Matters not covered in this file shall be determined by TAB of SSTC, NEU.

B RNBOENLE] Subject Syllabus Improvement Mechanism

AW (F):
Check Period (YR)

4 BT A () A
Revise Period (YR)

SCHE S It

Measures

WA TTARIE R AN E S N 898 B A SRR BT 8
HAEBCEE R, o8 H0F TAERIBE A A% 5 AT B KAtk
The subject coordinator shall be responsible for the syllabus discussion
and improvement, and the revised version shall be submitted to deputy
dean (teaching affairs) for reviewing then to executive dean for
approvement.

BV BEHENLH] Assessment Improvement Mechanism

e ARG
Check Period (YR)

BT A 1)

1
Revise Period (YR)

1

A i

Measures

URAE 7 DT AARTEIRAE B N A . IR B RO DRSS A, Xk
BT EA ST E AT BT B0, JFFB IR E INE

The subject coordinator shall revise the syllabus based on the teaching
content, effect and result distribution while optimize the assessment
measures.
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