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—\ X B#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.

BAKH b
Overall
Objective

o 5@ P TR L IR A LA, T2 IR Sy ARr4%
HENEE, N ) R L B TR R AR T T LSRRk
BRI FRE S, DLRBAERZ e, M. AT, DURRI R
PRANTT VLM SR ) R il DGR RE

B R W AR R AR R v, SR B, EIRANRE
REHA [R]I K R BiE e )

Mathematical analysis and modeling is the foundation of science and
engineering courses. By learning the important concepts of limit, differential
and integral, it can lay a solid foundation for students to learn other subjects
and even professional courses. To cultivate students' strong practical ability,
logical, rigorous and innovative thinking, as well as the consciousness, interest
and ability of solving practical problems by using mathematical principles and
methods. Cultivate students to master the basic theories and methods of higher
mathematics, especially the way of thinking, master knowledge and skills, and
develop creative ability at the same time.

(Q)EML H b
Professional
Ability

HALER TR S ARG, REERES 58, &
RET HUERHAR . B BB . Rt 50t BHAE
P PR AR RO T R R 51 RE

A solid professional foundation and competency, systematical
mastery of the specialized knowledge and skills in statistics and data
analysis, intelligent simulation modeling technology, quantitative
management optimization technology, experimental design and
analysis, project management and decision-making.

1-1

HAFLSER T R S 2R, R ERGREE RS, iH
B BELG URSR A R TTFR 5 RE

Excellent engineering literacy, outstanding practical skills in
information technology, and capable of creatively solving complex
engineering problems in information and communication and related
fields through scientific and technological theories and engineering
practical methods, as well as the ability of doing academic
cutting-edge project research.

1-2

HAFLSER T EA S ARG, RGEE KM 5 N TR R
i, DUHE B SR A SR 1T FR 54 RE

Excellent engineering literacy, outstanding practical skills in
information technology, and capable of creatively solving complex
engineering problems in computer science and related fields through
scientific and technological theories and engineering practical
methods, as well as the ability of doing academic cutting-edge
project research.

1-3

HA SUBFIEOR R IR R N Ge it 225 Bere 1, HA&AE RN H
1-4 | Guit o KA S0 I A} S BOR BB 7 VR B IE P )t
2 1), AN EE AR RIS ) R 7 1 g

2/12




Excellent technical literacy, outstanding practical skills in applied
statistics, and capable of creatively solving complex engineering
problems in applied statistics and related fields through scientific and
technological theories and engineering practical methods, as well as
the ability of doing academic cutting-edge project research.

At v A B VR UG T 20 ) TSI G i ) ER R S
Understand the significant meanings of the advanced mathematics in
depicting the practical engineering problems.

2-1
()1 E Hr:
Essential
Quality 2.2

WA RTER, BOr PR R A X R T b [ TR S BOR ML
P IR .

Understand the technology development, key techniques and the core
competitiveness in the area of the China engineering in the world.

WEEE Hir 5 BV E SR B2 & Matrix of GA & SLOs

EMPESR GA

FEFR A GA Index #*% H¥x SLOs

1. B2 A
SEIE R, RERS
B BRREERILL
SR TR e % s
o i

Apply knowledge of
mathematics, natural
science, fundamentals
and an engineering
specialization to the
solution of complex
engineering problems.

Tabr el 1-1: BABGRMBESEHERIRE ). HER
THRBES . b IAgNRE ). TR B 4ERE Ty, &
B AR TR, FEH
HENTIERA R PR SRR DLARRE 52 1k 5K
o i) e

Capable of deductive reasoning, accurate | 1-1, 1-2
calculation, analysis and induction and abstract
thinking. Establishing correct mathematical and
physical models with the professional
knowledge of mathematics, natural science, etc.
to solve complex practical problems.

2. 1A o A REWE AR
Bl B g8 1 22 1 JE AR
JRE, THEMTE, R
Al ik @SR
Wt ¢ 73 2% S B )
A, BRI k.

Identify, formulate,
research literature and
analyze complex
practical problems

reaching  substantiated
conclusions using first

principles of
mathematics and
sciences.

2-1 AR AC: . BRI AR LR 2 R A
JRE, TR b R RIEARTL
FHOG A 2% AR i)

Capable of analyzing, identifying and | 1-2,1-3, 2-1
elaborating complex practical problems related
to this major with the applying of the basic
principles of Applied Statistics.

2-2 AEME N EC . BRI AR TR S A
JEER, VEANTR, BN SERR S AR AR i)
TP VERIHORTT %, IERE s TR, B
LR T BT LA R

Capable of drawing on the basic principles of | 1-3, 1-4, 2-1, 2-2
applied statistics to design targeted schemes for
complex practical problems, and using literature,
scientific theories and technical means to solve
them.
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=. HEFAZ Content (Topics)

e LIRS, AR A IR TR SEBR R TR AT B ) R BRI

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

R Lecture

IR S EH H b

HI %71:_}?#3 1 SCHEHHER 11, 12, 1.3, 14

Knowledge Unit No. SLOs Supported

FIR L TT A4 BR SHOELLE
Unit Title Continuity of Real Numbers
SHOESENE IS Hik
Equivalent description of continuity of real numbers
SRR X Ta] F) S0
30 fi- | Compactness of closed intervals of real numbers

Knowledge Delivery

S 58 %

Completeness of real numbers

P DX A] | 34 25 Ry 5 1 11 i
Properties of continuous functions on closed intervals

SRR
Learning Objectives

SRR BB N BN
Concepts of supremum, infimum and cover of real
number sets

g

Recognize

B R B, A SRR, AR S . X
L OBUE VR B W PSR A LA

The mutual equivalence of supremum and infimum
principle, monotone bounded principle, finite covering
theorem, nested interval theorem, compactness theorem
and Cauchy convergence principle

PR
Understand

3 5 B LA IR B B A TV

Ideas and methods for proving the equivalence of the
above theorems

P DX ) T2 428 o 0 P 2 I ) B R B R 7 0

Ideas and methods for proving the properties of
continuous functions on closed intervals

IR

Master

=H Hir
Moral Objectives

2-2 IEIHAT R, Ber Bl iR XTI E TR SRR HR S
DS I EEE .

Understand the technology development, key techniques and the core
competitiveness in the area of the China engineering in the world.

H A
Key Points

WA E R, B AR B, A7 PR o
supremum and infimum theorem, monotone bounded principle, finite
covering theorem

Focal points

AR AR LA AR B B A 1
Ideas and methods for proving the equivalence of the above theorems
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%niﬂﬁmﬁ%‘: ) A H P 11 12, 13, 14
Knowledge Unit No. SLOs Supported
KRBT AR B AE
Unit Title Series with Constant Terms
R A S S K
Convergence and divergence of a series with constant terms
HHITE T Properties of series
KT BTSSR A
KRR | A necessary condition for convergence of a series with constant terms

Knowledge Delivery

NRUEECies CeaiERIN IS

Convergence tests for series with positive terms

P PE USSR . Cauchy convergence principle

— PRI R S SAE

General series and tests for convergence

E SNSRI
Learning Objectives

7 fi- BB KL B USSR E I AR
| Concept of convergence, divergence of series and the
Recognize .
sum of convergent series
BRI Properties of series
PR B AR DL 7R 340 1)
Fifg: | Dirichlet test and Abel test
Understand | Jo 75 ¢4 5] ARG 2 TA) ) 3 ] 5 22 S
Similarities and differences between infinite series and
generalized integral
- TE TR EST SR R )
IR o .
Master Convergence tests for series with positive terms
A e Ik FIAE Leibniz test

TE=H Hbr
Moral Objectives

2-1 PR v A B BEVR RN T 20 1) T S G ) ) B S
Understand the significant meanings of the advanced mathematics in
depicting the practical engineering problems.

TR PR 32

A o .
. Convergence Tests for Series with Positive Terms
Key Points | .. L -
S Je R AHIE Leibniz test
AT T PG e S FE Cauchy convergence principle
Focal points e y gence princip
ot — w2
RIS ] R
Knowledge Unit No. SLOs Supported
KRBT AR SR IS
Unit Title Functional Series
BRI BB A W SR 5 B
Convergence domain and sum function of functional series
FR A | BRI ) — B S &

Knowledge Delivery

Concept of uniform convergence of functional series

— S0 SR I ) 1 R

Properties of uniformly convergent functional series
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BRI A — BSOS 0 )ik

Uniform convergence tests for functional series

EES IS OSSN G EN 6/ 6L
Power series, radius of convergence. domain of convergence of power
series

bR RTINS 78 00 b B SR A
Necessary and sufficient conditions for the function to be expanded
into Taylor series

JUA AT bR K 22 5 57 MR T 3C

Maclaurin expansion of some basic elementary functions

{37,128 %5 Fourier series

2 2] B g
Learning Objectives

BRI ) WSO R R A

Concepts of convergence domain and sum function
of functional series

AR ST 28R R 2 MK R ] 5 5 B

Concept of Fourier series and Dirichlet theorem

T i
Recognize

BRI ) — B S 2
Concept of uniform convergence of functional series
bR BY R JT FUAE AL 2 K

Find the Fourier series of a function

PR
Understand

BRI IR A — Bl S ) ik

Uniform convergence tests for functional series

— USSR S IR A AN R B S BT B
Analytical properties of the sum function of a uniformly
convergent series with function terms
RS AT B SIOER ) sR v

Methods for finding the convergence radius and
convergence region of power series

FE YA R B 22 5 5 MR TT

Maclaurin expansion of basic elementary functions

R
Master

=H Hir
Moral Objectives

2-2 WENEET R, B R R R T [ TR G R S
OFEF I EEE L.

Understand the technology development, key techniques and the core
competitiveness in the area of the China engineering in the world

BRI A — Bk F )

i 43: | Uniform convergence test for functional series
Key Points | e&%& R 205
Finding the power series of a function
MR | BB — Bl sl 1 )%
Focal points | Uniform convergence tests for functional series
RIS ) EERR
Knowledge Unit No. SLOs Supported
HR R IT AR lFa) 5 55 % (] AT ) LA
Unit Title Vectors and Solid Analytic Geometry
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yIIRYE
Knowledge Delivery

M & Vectors
i) £ 1) 26 A1 Products of vectors

E SNSRI
Learning Objectives

IS A B2 TR

Equations for planes and lines in space

i T 5 = ) it 2k

Surfaces and space curves
T | TR R e T AR A A

Recognize | Concepts of surfaces and space curves
PR | mE %R Scalar product of two vectors
Understand | 5 1A &A% Vector product of two vectors
P B 1Ty Al EIN= RS R SR NS
B : o
Master Finding the equations of planes and lines in space
W F ¥ il T Common quadric surface

=E His
Moral Objectives

2-2 WENEET K, B R R RRHR T B TR G R S
OIEF I EEE .

Understand the technology development, key techniques and the core
competitiveness in the area of the China engineering in the world.

W I T e e EINE RS R PP
Key Points | Finding the equations of planes and lines in space
HME R | S 7 ) ) B
Focal points | Drawing of surface and space curve
%m;"liju_}?%': c A H s 11 12, 13, 14
Knowledge Unit No. SLOs Supported
ENIR BT A4 PR % TCRRE o LR
Unit Title | Differential Calculus of Multi-variable Functions and its Application
% TURRHUR AR R 5 AR
Limit and continuity of multi-variable functions
SR T N
Partial derivatives and total differentials
% TGRSR 20
. Derivation rules of multi-variable functions
IR R

Knowledge Delivery

EPINE 40 G DI R CINAEE]
Geometric application of differential calculus of multi-variable
functions

7 16 7 B

Directional derivatives and the gradient

Z JLRR B AR 5 e fE

Extreme value. maxima and minima of multi-variable functions

> Hbr:
Learning Objectives

% TR IR PR 5 I 8 S S

Concepts and properties of limit and continuity of

T fi#: | multi-variable functions
Recognize | fli 50 255 FINES

Concepts of partial derivatives and total differentials of
multi-variable functions
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A T A
Invariance of the total differential form

g | BRI

Understa:d Differentiation of implicit functions

T2 DI S #i ). %
Tangent line and normal plane to a space curve.
Tangent planes and normal lines to a surface
(RS G GNP NP

g Finding the partial derivative and total differential

Master IR R AE AN SR AR A
Finding local extreme values and constrained extreme
values of a function of two variables

8H Hix

Moral Objectives

2-2 WEIHFT R, BB R AR T [ TR SRR AR S
DFEF IR EE S L.

Understand the technology development, key techniques and the core
competitiveness in the area of the China engineering in the world.

i T RN A Ak 43 () 3RV
Finding the partial derivative and total differential

TR | S M R 4
Key Points | rinding local extreme values and constrained extreme values of a
function of two variables
% JC BB R FRIE I B2 R
HME i | Proof and solution of the limit of multi-variable functions
Focal points | 2 7t BRI = -5 44
Higher-order partial derivatives of multi-variable functions
AR . SHECERI]
Knowledge Unit No. SLOs Supported
KRBT A4 PR Hy
Unit Title Multiple Integrals
HA IS 5
Concepts and properties of multiple integrals
HARHIHE
H1iR 5 | Calculation of multiple integrals
Knowledge Delivery | 45118 H
Applications of multiple integrals
BE 53 AN
Integrals with parametric variables
T | EAR M
Recognize | Concepts of multiple integrals
PR | AT
2221 Hbp: | Understand | Properties of multiple integrals
Learning Objectives ZHBMITE
% ¥%: | Calculation of double integrals
Master | = E A (iH5
Calculation of triple integrals
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TEH Hbr
Moral Objectives

2-2 INFIAHET 2R, BUEEIR R R ST o B LR OB R %
P EEE .

Understand the technology development, key techniques and the core
competitiveness in the area of the China engineering in the world.

EAAAAR BARAR T ZEHAR D T

& /5 | Double integrals in rectangular and polar coordinates
Triple integrals in rectangular. cylindrical and spherical coordinates
HMesis | . . L
E_ = E M) Calculation of triple integrals
Focal points
NMREICFE 5 2 H
RIRR U5 7 SURICERIE | 5 13, 14
Knowledge Unit No. SLOs Supported
SR 7T 44 B ith 2 AR 73 5 i T AR
Unit Title Line Integrals and Surface Integrals
XPIAC I HTZRAR 73 % AR AR ) it B AR
Line integrals with respect to arc length. Line integrals with respect to
coordinates
N\ ’
SR ¥R 3 Green’s formula

Knowledge Delivery

XTI AR AR 2« AR AR I it AR 4
Surface integrals with respect to surface area. surface integrals with
respect to coordinates

A, Bt A

Gauss formula and Stokes formula

> Hir:
Learning Objectives

| PISRHIZAR S PSS TR 2 AR R J5
T i . . .
. Concepts and properties of two kinds of line integral
Recognize . .
and two kinds of surface integral
B | BRI R M AT i
Understand | Concept and calculation of divergence and rotation
PISSHHZAR 7+ W 28 il AR 70 ) o5
" Calculation of two kinds of line integral and two kinds
HiR: .
Master of surface integral
BHRANL Em AR, FFErii A
Green formula. Gauss formula and Stokes formula

=H Hix
Moral Objectives

2-2 IEIHAT R, BB R XTI E TR SRR HR S
DS I EEE .

Understand the technology development, key techniques and the core
competitiveness in the area of the China engineering in the world.

PN ZAR Ty PSR T AR 20 1 15

) Calculation of two kinds of line integral and two kinds of surface
Key Points | .
integral
M | R AT ORISR 2 A
Focal points | Equivalent conditions of path independence of line integrals
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v #F 24 Teaching Schedule

T R SR DL AT £

Note: Please add/reduce lines based on subject.

2215 (& )Hour(Week)
P SN ; - —
#H# M4 Teaching Content i Sk B L
LECT. EXP. PRAC.
| SRHUEEH 10 0 0 0
Continuity of real numbers
BT
. .ﬁ A 12 0 0 0
Series with Constant Terms
PRI B T 22 %
ui_ﬁl ’ &ﬁ. 10 0 0 0
Functional Series
e B AR 5 2 (B AT AT 10 0 0 0
Vectors and Solid Analytic Geometry
% TCRR U S N
Differential Calculus of Multi-variable 20 0 0 0
Functions and its Application
(EAN
B 14 0 0 0
Multiple Integrals
Lok R
. ith AR 53 5 A 20 0 0 0
Line Integrals and Surface Integrals
STt Total 96 0 0 0
T #7553k Teaching Methodology
TE: ATARE e AT B s A 2
Note: Please add/reduce lines or revise content based on subject.
/r]i% Check #7155 Teaching Methodology & Characters
WEHHY:: B SZEEME S, IR 8E
4} Combination of blackboard writing and multimedia, mainly blackboard
writing
7 SRR MER: BAR ST, SEhR AL &
Combining theory with industrial practical problems
7 B MR SEEHS S
Knowledge delivery with ethic education
- PBL #(%:
Problem-based learning
:H: .
D /\/ﬂ‘{_j“
Other:
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75 BREEE Assessment

T AR SRR DU IR AT BB T A

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

RN

Assessment Content

XIFHEA
Liu Yanjie

AT s

I Behavior
T Director

DY

Result Type

URFR 841 L 7 (%):
Percentage (%)

5 Marks 30

SV

Measures

PR REGT, DA AR RE . R IREBUBRENLSE ], A
IR SEBAF ISR A PR, e, AP IR . R R
HFOMBENLEE ] 5 LG 2006, 2% A2 FIHE L 58 BUlE L 5 B 80%.
According to instant answer to the teacher's questions, comprehensive
report and question performance, the mark is evaluated, where question
performance and instant answer accounts for 10%, assignments
performance (pre-lecture and post-lecture) accounts for 90%.

HRZIA:

Assessment Content

XIFEA
Liu Yanjie

I 5T

A Mid-term Director

PSS

Result Type

SRR S T (%):

20
Percentage (%)

|43 Marks

LV

Measures

DL AT 2 YR BN E: (threshold test) , &Yk 90 3%,
R RS ] P S S 50%.

Two threshold tests in the form of closed book, with 90 minutes each
time. Each test score accounts for 50% of the total mid-term score.

BRI

Assessment Content

AT 5T
Director

#AZ Final THRE

i

Result Type

VRS 55T L T (%):

50
Percentage (%)

|43 Marks

BV

Measures

MEHR, Hulif(E 120 78

Closed book examination, 120 minutes.

+. BEEHLE) Improvement Mechanism

T AR DB B LUK 22 B e 45 92 R 2T E it
Note: Matters not covered in this file shall be determined by TAB of SSTC, NEU.

HE R MSHEDLH] Subject Syllabus Improvement Mechanism

% II(F):
Check Period (YR)

4 BT A1) A
Revise Period (YR)

S it

Measures

R RO AR SRR A2 A5 N 1597 H AR ZURFZ I BT 18
AR, W EH TARRIBEA & % Ja AT Bttt

The subject coordinator shall be responsible for the syllabus discussion
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and improvement, and the revised version shall be submitted to deputy
dean (teaching affairs) for reviewing then to executive dean for

approvement.
FREVEE BEEN L] Assessment Improvement Mechanism
A% E W (5F): 1 BT E I (4F): L
Check Period (YR) Revise Period (YR)

BRI 5T ARIERIEZUA N A IRE A RO LSS A, XTER
AT EM G E AT IO, I REDAR PR 2 70k

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

RIS It
Measures
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