國立中正大學紫荊不分系學士學位學程課程教學大綱
	開課學年度/學期
	115學年度第1學期

	課程名稱 (中文)
	微積分

	課程名稱 (英文)
	Calculus

	必/選修
	█必修  □選修
	先修條件
	無

	課     碼
	(由紫荊不分系填寫)
	學分數
	2

	授  課  方  式
	請勾選(可複選)：
	█課堂講授
	□網路教學
	□分組討論

	□校外教學
	□其他                     
	




	教學目標及範圍
	This course aims to provide students with an introductory foundation in Calculus, focusing on single-variable and multivariable functions, their limits, derivatives, integrals, and applications. Students will develop analytical thinking and problem-solving skills, learn to interpret mathematical models, and apply calculus to problems in science, engineering, and economics. The course prepares students for advanced studies in mathematical sciences and quantitative disciplines.

	授  課  大  綱
(週次表及每週課程詳細內容說明)
	
	週次
	主題

	1
	Introduction to the course.
Functions and Graphs: Basic function types, representations, domain and range

	2
	Limits and Continuity: Limit calculation, limit properties, and determining continuity

	3
	Definition of the Derivative: Tangents, rates of change, and basic derivative rules

	4
	Differentiation Techniques: Product, quotient, and chain rules; implicit differentiation

	5
	Applications of the Derivative I: Increasing/decreasing behavior, concavity, curve sketching

	6
	Applications of the Derivative II: Optimization problems and L’Hôpital’s Rule

	7
	Exponential and Logarithmic Functions: Differentiation of exponential and logarithmic functions

	8
	Midterm Exam: Covers Chapters 1 to 4

	9
	Introduction to Integration: Indefinite integrals, definite integral definition, area interpretation

	10
	Applications of Definite Integrals: Newton-Leibniz Theorem, displacement, average value

	11
	Integration Techniques I: Substitution and integration by parts

	12
	Integration Techniques II: Trigonometric substitution and partial fractions

	13
	Multivariable Functions and Partial Derivatives

	14
	Applications of Partial Derivatives: Optimization and Lagrange multipliers (introduction)

	15
	Review Week: Review Chapters 5 to 7 and comprehensive exercises

	16
	Final Exam: Covers Chapters 5 to 7

	17
	Autonomous Learning

	18
	Autonomous Learning



每週課程詳細內容說明：
Week 1: Functions and Graphs
This week introduces the foundational concepts of functions, including domain, range, and various representations such as algebraic expressions, graphs, tables, and verbal descriptions. Students will explore the behavior and properties of linear, polynomial, rational, absolute value, and piecewise-defined functions. Emphasis will be placed on interpreting graphs, identifying key characteristics such as intercepts and asymptotes, and understanding transformations like shifts, stretches, and reflections.

Week 2: Limits and Continuity
Students will develop an understanding of the limit concept through graphical, numerical, and algebraic approaches. Topics include one-sided limits, infinite limits, and limits at infinity, along with the formal definition of a limit. The concept of continuity will be introduced, including how to identify points of discontinuity and analyze the implications of a function being continuous on an interval. Practical problems will illustrate the relevance of limits to instantaneous change and modeling.

Week 3: Definition of the Derivative
This week focuses on the derivative as a limit and its interpretation as the slope of a tangent line and an instantaneous rate of change. Students will compute derivatives from the limit definition and explore the relationship between differentiability and continuity. Key examples include velocity as the derivative of position and the graphical connection between a function and its derivative.

Week 4: Differentiation Techniques
Students will learn and apply fundamental rules of differentiation, including the product rule, quotient rule, and chain rule. Implicit differentiation will be introduced for functions not explicitly solved for one variable. Higher-order derivatives will also be discussed, along with their physical meanings such as acceleration. By the end of this week, students should be proficient in computing derivatives of composite and complex expressions.

Week 5: Applications of the Derivative I
This week explores how first and second derivatives are used to analyze the behavior of functions. Students will learn to determine where functions are increasing or decreasing, identify local extrema using the first derivative test, and analyze concavity and inflection points using the second derivative. These tools will be combined to sketch detailed graphs of functions, bridging symbolic and graphical representations.

Week 6: Applications of the Derivative II
Students will solve real-world optimization problems, using derivatives to identify maximum and minimum values under given constraints. Applications include geometry, economics, and engineering contexts. The week also introduces L’Hôpital’s Rule for evaluating limits that yield indeterminate forms such as 0/0 and ∞/∞, reinforcing students’ understanding of limit behavior and calculus techniques.

Week 7: Exponential and Logarithmic Functions
This week focuses on the properties, graphs, and derivatives of exponential and logarithmic functions, particularly the natural exponential function 𝑒𝑥 and the natural logarithm ln 𝑥. Students will practice differentiating functions involving exponentials and logs, including using logarithmic differentiation to simplify complex products and powers. Applications include exponential growth and decay models.

Week 8: Midterm Exam
A formal midterm exam will assess students’ mastery of content from Chapters 1 to 4, including functions, limits, derivatives, differentiation rules, and basic applications. The exam format includes a mix of computational, conceptual, and application-based problems. A brief review session will precede the assessment to address student questions and reinforce key concepts.

Week 9: Introduction to Integration
Students are introduced to integration as the inverse of differentiation and as a tool for measuring area under a curve. Topics include indefinite integrals and antiderivatives, the definition of the definite integral using Riemann sums, and interpreting definite integrals in terms of accumulated area. The week sets the stage for further applications by linking integration to motion and geometry.

Week 10: Applications of Definite Integrals
Building on the definition of integration, students will apply the Fundamental Theorem of Calculus to compute definite integrals. Applications will include displacement from velocity, total change from rate functions, and average value of a function over an interval. Students will develop an understanding of the conceptual and practical importance of the definite integral in various scientific contexts.

Week 11: Integration Techniques I
This week introduces substitution (u-substitution) as a method for simplifying integrals of composite functions, followed by integration by parts, which is useful for integrating products of functions. Emphasis will be placed on selecting the appropriate method and applying it accurately. Example problems include polynomials times exponentials, logarithmic expressions, and trigonometric terms.

Week 12: Integration Techniques II
Students will learn more advanced integration techniques, including trigonometric substitution for integrals involving square roots and trigonometric identities, as well as partial fraction decomposition for rational functions. This week enhances students’ toolkit for solving a wide range of integrals and prepares them for more sophisticated applications in calculus and beyond.

Week 13: Multivariable Functions and Partial Derivatives
This week expands calculus to functions of two or more variables. Students will explore how to represent and interpret multivariable functions using tables, graphs, and contour plots. Partial derivatives will be introduced along with their notation and interpretation. Students will compute directional derivatives and explore the concept of gradient vectors as tools for analyzing change in multiple dimensions.

Week 14: Applications of Partial Derivatives
Students will apply partial derivatives to optimization problems involving functions of two variables. Topics include finding critical points, using the second derivative test to classify them, and introducing Lagrange multipliers for constrained optimization. Practical applications will illustrate the power of multivariable calculus in engineering, economics, and physical sciences.

Week 15: Review Week
This week is dedicated to reviewing material from Chapters 5 to 7, with emphasis on integration techniques, applications of integrals, and multivariable calculus. Students will work on comprehensive problems, past exam questions, and participate in collaborative review activities to reinforce understanding and prepare for the final exam.

Week 16: Final Exam
The final exam will assess students’ proficiency in the second half of the course, covering Chapters 5 to 7. The exam will include problems on definite and indefinite integrals, integration techniques, and multivariable calculus. Students will demonstrate their ability to solve both theoretical and application-based problems, integrating knowledge from across the semester.

Week 17 and 18: Autonomous Learning
Students independently review the fundamental concepts of calculus and complete online learning materials provided by the instructor. They solve comprehensive exercises covering limits, derivatives, integrals, and multivariable calculus, identify common errors, and reinforce their mathematical reasoning and analytical skills.


	教科書及
延伸閱讀
	Brief Calculus： An Applied Approach （Metric Edition）
Ron Larson

「請尊重智慧財產權，不得非法影印教師指定之教科書籍」

	評  量  方  式
	請勾選(可複選)，並填寫類別：
	█課堂參與 5 %
	█期 中 考 30 %
	█期 末 考 35 %
	□小組報告   %

	□小組討論   %
	□書面報告   %
	□課後作業   %
	█平時測驗  30 %

	□心得分享   %
	□學習紀錄   %
	□專題創作   %
	□其他       %



說明：
課堂參與為採出席點名方式進行

	與聯合國永續發展
目標(SDGs)及
細項之對應

(請參閱SDGs 
對照表)
	
目標:  8   細項：     8.3, 8.8       
目標:  10  細項：     10.3           
目標:      細項：                    
(至多三個目標，每個目標至多三個細項)
範例：
目標: 4  細項：4.3  4.5  4.7

	核心能力指標設定
		核心能力指標
	說明
	課程能培養學生此項核心能力者請打 

	自主學習與跨域整合能力
	能具備自主學習動機，整合不同學科之知識與方法，設計跨院系課程組合。
	

	批判思辨與問題解決能力
	能從科學與社會多面向發掘並分析問題，提出實證導向的解決方案。
	v

	數位科技應用與倫理素養
	能運用數位工具與資訊科技於學習與實務應用中，理解科技與社會之相互影響。
	v

	跨文化溝通與國際表達能力
	能進行專業書寫、口語簡報，並具備跨文化理解與國際議題分析能力。
	




	  授課教師資料
	姓名：陳俊益
█專任教師	學系(所，中心)： 紫荊不分系      	職稱：教授 

學歷:
國立成功大學機械工程研究所博士
國立台灣大學機械工程研究所碩士

經歷:
義守大學工業管理學系教授
勞工委員會南區勞動檢查所勞動檢查員
高市環保局南區資源回收廠工程員
金屬工業研究發展中心副工程師
中華民國工業安全衛生協會訓練師
專業領域：
熱流與能源科學、計量預測模型、職業安全與衛生、淨零排碳與ESG議題




	備          註
	「請尊重智慧財產權，不得非法影印教師指定之教科書籍」



