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1. Advanced Mathematics (I), 2nd Edition, Beijing University of Posts and
Telecommunications Press, 2018.
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English Description

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.
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% 1 Z: Fundamental Knowledge of Calculus (GZ##%% Hbx 1-1. 2-1. 3-2)
(1] AR A

(1)Mappings and functions.

(2)Limits of sequences.

(3)Limits of functions.

(4)Infinitesimal and infinite.

(5)Continuous functions.

(2] %> Hp:

T fi#t: Concepts of functions and elementary functions ; Properties of functions.

% : Definitions of limit of a sequence and a function; Definition and properties of continuous
functions.

#3&: Properties and operation rules of limits; Two important limits; Order of the infinitesimals.

[3] ERA%:
(1)Properties and operation rules of limits.
(2)Properties of continuous functions.
(4] RAA:
(1)Properties of limits.
(2)Two important limits.
[5]1 BERHA:

Extreme interpretation is the process of perpetual motion and infinite proximity. The limit is like
our initial ideal, and we should never forget our original intention. Only through unremitting efforts can
we achieve success.

% 2 F: Derivative and Differential (Z##2:HFr 12, 2-3. 2-5)
(1] AR A

(1)Concepts of derivatives.

(2)Rules of finding derivatives.

(3)Higher order derivatives.

(4)Derivation of implicit functions and parametric equations.

(5)Differential of a function.

(2] %> Hp:

T fi#t: Concept of derivatives; Differential of a function.

PHf#E: Derivation of implicit functions and parametric equations.

4% Rules of finding derivatives; Higher order derivatives.

[3]1 ERAA:
(1)Rules of finding derivatives.
(2)Higher order derivatives.
(4] #ERAR:

Derivation of implicit functions and parametric equations.

%5 3 Z: The Mean Value Theorem and Applications of Derivatives (37322 H#Fx 1-3. 1-6.
2-2. 2-5)
(1] &R A

(1)The mean value theorems ( Rolle’s theorem, Lagrange’s theorem and Cauchy’s theorem).

(2)L’ Hospital’s rules.

(3)Taylor’s theorem.

(4)Monotonicity, extreme values and convexity of functions.

(2] %3 B#5:
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T f#: Taylor’s theorem.

PHf#: The mean value theorems and their proofs.

#4&: L’ Hospital’s rules; Monotonicity, extreme values and convexity of functions.
[3]1 ERAA:

(1)Lagrange’s theorem.

(2)L’ Hospital’s rules.

(4] AERAE:

Taylor’s theorem.

%5 4 3. Indefinite Integrals CGZIEHEHR 1-4. 2-4. 2-5. 3-1)
(1] iR

(1)Concepts and properties of indefinite integrals.

(2)Integration by substitution and integration by parts.

(3)Integration of rational functions.

(2] %> Hp:

T fi#t: Concepts and properties of indefinite integrals.

PHf#: Integration of rational functions.

#4%: Integration by substitution and integration by parts.

[3]1 ERAA:
(1)Integration by substitution.
(2)Integration by parts.
(4] AERAE:
Integration of rational functions.
[5]1 BERHA:

Calculus is the study of the contradictory relationship between differentiation and integration. It
shows a new world for people's thinking activities, and cultivates students' thinking qualities such as
rationality, fluency, flexibility, etc. We should feel the rational beauty and wisdom beauty of calculus
thought.

% 5 E: Definite Integrals (C#HEC#HER 144, 1-5. 161 24, 2-5, 3-1. 3-3)
(1] &R A

(1)Concepts and properties of definite integrals.

(2)Fundamental theorems of calculus.

(3)Newton-Leibniz formula.

(4)Integration by substitution and integration by parts in definite integrals.

(5)Applications of definite integrals.

(6) Improper integrals.

(2] %> Hp:

T fi#t: Concepts and properties of definite integrals.

PHf#E: Applications of definite integrals; Improper integrals.

% 4% : 1 Fundamental theorems of calculus; Newton-Leibniz formula; Integration by substitution and
integration by parts in definite integrals.

[3] ERA%:

(1)Newton-Leibniz formula.

(2)Integration by substitution and integration by parts in definite integrals.
(4] RAA:

Fundamental theorems of calculus.

[5] BBERH:
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In the mid-17th century, the ideas and methods of calculus gave birth to Newton's classical
mechanics and the law of universal gravitation. Combined with thermodynamics, it led to the emergence
of the first industrial revolution and promoted social development. At the beginning of the 19th century,
based on calculus, electromagnetics rapidly developed, triggering the Second Industrial Revolution. In
the 20th century, calculus was combined with economics, successfully solving classical optimization
problems and promoting rapid development of the world economy.

I RSN

This course is based on classroom teaching. Classroom teaching focuses on the basic concepts,
basic theories and basic principles of this course. The course focuses on the fundamental task of
cultivating morality and cultivating people, consolidating basic knowledge, improving innovation ability,
and establishing a correct outlook on life, world outlook and values. The distribution of class hours is
shown in Table 2.
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FE Fundamental Knowledge of Calculus 18 0 0 0 0
2= Derivative and Differential 12 0 0 0 0
%3 The M'ean' Value The(?rerp and 2 0 0 0 0
Applications of Derivatives
4 Indefinite Integrals 12 0 0 0 0
S E Definite Integrals 16 0 0 0 0
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1. Combination of blackboard writing and multimedia, mainly blackboard writing.

2. Combining theory with industrial practical problems
3. Knowledge delivery with ethic education.

. BREEE

1. 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%.

2. Two threshold tests in the form of closed book, with 120 minutes each time. Each test score

accounts for 50% of the total mid-term score.

Closed book examination, 120 minutes.

1. The score is assessed by the hundred-percent system. The course assessment consists of three
parts, the usual performance, the midterm test and the closing exam. Specific requirements and scoring
methods are as follows:

(1) Usual performance scores account for 30%, mainly including the attendance, the assignment
performance and the classroom Performance.

(2) The midterm score is 20% of the total score.

(3) The final exam (closed book, 120 minutes) is 50% of the total score.
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2. Students who are missing more than 1/3 of the required assignment, or who are missing more
than 1/3 of the planned class hours, will be disqualified from the course assessment.
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1. Teaching syllabus

Assessment period: 4 years, revision period: 4 years.

Improvement measures: The course leader organizes all teachers in the course team to discuss and
put forward improvement suggestions, which are reviewed by the director of the teaching and research
department and approved by the dean of teaching.
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2. Performance assessment

Assessment period: 1 academic year, evaluation basis: comprehensive analysis of students' final
scores.

Improvement measures: According to the distribution of students' final scores, adjust and optimize
the corresponding content, and improve the teaching method.

®5. PURRS
B A%« G
Lk ST
H - 2023.07.05

b
~J
b=l
=
~J
b=



