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工程硕士计算机技术专业学位研究生培养方案

（代码： 085211 ，授工程硕士专业学位）

一、培养目标
1. 培养适应国家建设需要的、热爱祖国、遵纪守法、德智体全面发展、具备严谨科学态度和敬业精神的计算机科学与技术人才。
2. 掌握计算机领域坚实的基础知识和系统的专门知识；掌握计算机领域的基本研究方法与技能，具备一定的研究实际问题的能力，并具有较强的计算机系统分析、设计及实现能力；
3. 掌握并能熟练运用一门外国语；
4. 培养严谨求实的学习态度和工作作风；
5. 可胜任计算机领域的相关的工作。
二、主要研究方向
1. 复杂软件设计与实现；    2.并行分布式计算理论与技术；
3. 多核、虚拟化技术及云计算技术；  4.现代存储理论与技术；
5. 智能控制与嵌入式系统；  6.信息安全理论与技术；

7. 软件工程方法与技术；    8.多媒体计算技术；
9. 数据管理与数据工程；    10.人工智能与知识工程。
11. 大数据技术

三、学习年限与培养方式
计算机技术专业采用课程学习、实践教学、生产实习和学位论文相结合的培养方式。课程设置体现厚基础理论、重实际应用、强系统工程能力、博前沿知识，着重突出专业实践类课程和工程实践类课程。

专业硕士学位的学习年限一般为两年。
四、学分要求与分配
总学分要求≥37学分，其中学位课学分要求≥19学分，研究环节要求≥18学分，具体学分分配如下表：
	总学分
	≥37学分

	修
课
学
分
	≥19学分

	校级公共课程≥7学分，其中：英语2学分，思政类2、数学3

	
	
	专业领域基础课≥3学分（必修）
专业选修课≥6 学分
实践教学（实验、设计、调查分析）≥3 学分

	
	
	补修课程、任选课程只计成绩，不计学分

	研
究
环
节
	≥18学分
	专业课程实习实践（含报告）
	4
	实践环节
≥4学分

	
	
	专业实训（含报告）
	4
	

	
	
	专业综合实习实践（含报告）
	4
	必修

	
	
	开（选）题报告
	1
	必修

	
	
	论文中期进展报告
	1
	必修

	
	
	专业学位论文
	8
	必修


五、课程设置及学分分配
计算机技术专业学位硕士研究生课程设置

	   类别
课程
	课程代码
	课程名称
	学时
	学分
	季节
	开课单位
	备注

	学位课程
≥18学分
	公共课程≥

7学分
	411.500
	第一外国语（英语）
	32
	2
	秋
	外语学院
	必修


	
	
	408.601
	中国特色社会主义理论与实践研究
	36
	2
	秋
	马院
	

	
	
	011.700
	应用高等工程数学
	48
	3
	秋
	数学学院
	

	
	专业
领域
基础
课
≥3学分
	210.501
	高级计算机系统结构
	32
	2
	秋
	计算机学院
	

	
	
	210.502
	现代计算机网络
	32
	2
	秋
	计算机学院
	

	
	
	210.503
	并行处理
	32
	2
	秋
	计算机学院
	

	
	
	210.554
	现代数据管理理论与技术
	32
	2
	秋
	计算机学院
	

	
	
	210.555
	多媒体基础
	32
	2
	秋
	计算机学院
	

	
	
	210.557
	密码学与访问控制
	32
	2
	秋
	计算机学院
	

	
	专业
选修课
限定选修≥6学分
方向任选一
	210.562
	大型信息系统工程理论与实践
	32
	2
	秋
	计算机学院
	

	
	
	210.563
	数据集成与服务技术
	32
	2
	秋
	计算机学院
	

	
	
	210.564
	大数据技术
	32
	2
	秋
	计算机学院
	

	
	
	210.565
	嵌入式多媒体系统软件设计与优化
	32
	2
	秋
	计算机学院
	

	
	
	210.566
	数据中心技术
	32
	2
	秋
	计算机学院
	

	
	
	210.567
	数字图像处理技术与应用
	32
	2
	秋
	计算机学院
	

	
	
	210.568
	搜索引擎原理与实践
	32　
	2
	秋
	计算机学院
	

	
	
	210.569
	Hadoop/MapReduce编程模型与应用
	32　
	2
	秋
	计算机学院
	

	
	
	210.570
	移动互联网络安全技术
	32
	2
	秋
	计算机学院
	

	
	
	210.571
	软件逆向分析技术及应用
	32
	2
	秋
	计算机学院
	

	
	
	210.572
	基于GPU的程序设计
	32
	2
	秋
	计算机学院
	

	
	
	210.522
	数据库安全理论与技术
	32
	2
	秋
	计算机学院
	

	
	
	210.527
	分布式系统与中间件
	32
	2
	秋
	计算机学院
	

	
	
	210.581
	深度学习
	32
	2
	秋
	计算机学院
	

	
	
	210.533
	项目管理
	32
	2
	秋
	计算机学院
	

	
	
	210.573
	研究方向的技术讲座或研究进展课程（必修）
	
	1
	
	计算机学院
	

	
	
	210.574
	参加学术讲座或学术报告（必修）
	
	1
	
	计算机学院
	

	
	实践教学（实验、设计、调查分析）
≥3学分
	210.575
	实验
	
	2
	
	计算机学院
	二选一（必选）

	
	
	210.576
	设计
	
	2
	
	计算机学院
	

	
	
	210.577
	项目或工程的调查分析报告
	
	1
	
	计算机学院
	二选一

（必选）

	
	
	210.578
	行业（专业）发展报告
	
	1
	
	计算机学院
	

	非学位课
	补修课
程
	210.579
	计算机组成原理
	32
	2
	
	计算机学院
	本科非计算机类的硕士生必修

	
	
	210.580
	数据结构
	32
	2
	
	计算机学院
	

	实践研究环节≥18学分
	650.705
	专业课程实习实践（含报告）
	
	4
	二选一
（必选）
	计算机学院
	实践环节必修
学分≥4

	
	650.706
	专业实训（含报告）
	
	4
	
	计算机学院
	

	
	650.707
	专业综合实习（含报告）
	
	4
	
	计算机学院
	必修

	
	650.708
	开（选）题报告
	
	1
	
	计算机学院
	必修

	
	650.709
	论文中期进展报告（硕）
	
	1
	
	计算机学院
	必修

	
	650.710
	专业学位论文（硕）
	
	8
	
	计算机学院
	必修


六、实践教学和实践教学环节描述
研究方向的技术讲座或研究进展课程，指的是学生在一定范围内，就其研究方向的某一个问题就其研究结果做学术报告，分析国内外发展的现状，给出可能的解决方向，并尽可能地给出自己较为详细的解决方案，并回答质询的问题。
参加学术讲座或学术报告，指的是学生全程参加一个跟自己研究方向紧密相关的学术讲座，与报告人进行深入的交流和沟通，并查阅相关资料，撰写相应的报告，报告自己的收获。
实验指的是学生完成导师指定的某一个较为复杂的工程问题的具体实现，导师给定实验目的和实验内容，学生从提高性能或降低代价的角度出发，设计自己的实验方案并给出具体实现，撰写并提交实验报告。
设计，导师给定需要解决的某一个具体问题，学生进行相应的总体设计和详细设计，包括系统总体结构设计、功能模块设计、接口设计及关键的算法设计等。并提交相应的设计报告。
项目或工程的调查分析报告，研究分析与某一具体项目或工程相关或类似的主要典型项目采用的关键技术、取得的成果及存在问题，分析本项目（或工程）的关键技术、将解决的关键问题及预期达到的效果。并进行相应的可行性分析。提交调查分析报告。
行业或专业发展报告，总结某个行业或专业领域在若干个发展方向上的发展动态，它们在研究、开发、应用和产品化等方面取得的进展，分析未来的发展趋势，包括主要技术热点及市场增长点。提交行业或专业发展报告。
专业课程实习实践，针对并结合学过的专业课程，进行相应的实习实践，在实践中加深对专业课程理论的感性认识，真正做到理论与实践相结合。专业课程实习实践环节可在校内专业实验室、校外实践基地或合作企业完成。完成并提交专业课程实习实践报告。
专业实训，围绕计算机技术某个研究方向的内涵进行实习训练，达到加深对专业内涵理解的目的。专业实训环节可在校外实践基地、合作企业或校内专业实验室完成。完成并提交专业实训报告。
专业综合实习实践，综合运用所学知识，依托一个知名IT企业，参与到一个项目的需求分析、总体设计及部分详细设计，分析影响项目成功运行及性能提升的关键因素，并给出初步的建议及解决方案。
七、学位论文

论文选题应来源于应用课题或现实问题，必须具有明确的职业背景和应用价值。学位论文应以工程设计与研究、技术研究或技术改造方案研究、工程软件或应用软件开发或工程管理等为主要内容。论文应是在完成一个具体项目的研究、设计与实现之后的总结、分析和抽象提高。论文应能反映其具体的研究、设计与实现工作，并具有一定的工作量，体现作者综合运用科学理论、方法和技术手段解决工程技术问题的能力。
鼓励实行双导师制，其中一位导师来自培养单位，另一位导师来自企业的与本领域相关的专家。

论文须在导师的指导下独立完成。

论文评审应审核：论文作者综合运用科学理论、方法和技术手段解决工程技术问题的能力；论文工作的技术难度和工作量；其解决工程技术问题的新思想、方法的新颖性及可行性；新技术、新设计等的先进性和实用性；创造的经济效益和社会效益等。
攻读全日制专业硕士研究生完成培养方案中规定的所有环节，获得培养方案规定的学分，成绩合格，方可申请论文答辩。

论文应由2位本领域或相近领域的专家评阅。答辩委员会应由3-5位与本领域相关的专家组成（其中至少2位专家不是论文作者的导师）。
八、学位授予

全日制专业学位硕士研究生完成培养方案规定的要求，通过论文答辩，经审核通过，获得本领域专业硕士毕业证书。经学位评定委员会审定通过，授予其本领域专业硕士学位。
Graduate Student Training and Educational Program 

for Master of Science (M.S.) Students in Computer Science and Technology

 (Code： 085211 )

1. Educational Objectives

(1) Cultivate talents who are devoted to the construction of our country, love the country, observe disciplines and obey laws and have rigorous scientific attitude and professionalism. 
(2) Build a solid foundation in terms of basic knowledge and systematic technologies in computer area. Master the basic research skills and methodology while possessing the capability to solve practical issues in computer area and possess the capability of computer system analysis, design and implementation.
(3) Achieve proficiency in a foreign language.

(4) Develop a rigorous and realistic attitude towards studying and work style.

(5) Be competent for jobs related to computer areas.

2. Main research topics

(1) Complex software design and implementation.    

(2) Parallel and distributed computation theory and technology.

(3) Multi-core and virtualization technology.

(4) Modern storage theory and technology.
(5) Intelligent control and embedded system.

(6) Information security theory and technology.

(7) Software engineering methodology and technology.

(8) Multimedia computational technology.

(9) Data management and engineering.

(10) Artificial intelligence and knowledge engineering.
(11) Big data technology

3. Period of schooling and methods of education

The training of master students in computer technology consists of course learning, lab experiments and academic dissertations. The course settings aim at solidifying the basic theory, emphasizing on practical application and broadening the frontier knowledge.
The period of schooling for professional master’s degree is 3 years.

4. Demand of credit for graduation and credit setting

In order to graduate, more than 37 points of credit should be obtained in total, with more than 19 credit points of degree courses and more than 18 credit points for research aspects. The division of credit points is shown in the following table:
	Total credits
	≥37 points

	Credits from courses
	≥19 points


	University-level general courses ≥ 7 points, with 2 points of English, 2 points of ideological and political courses and 3 points of math

	
	
	specialized basic courses ≥ 3 points (compulsory)

specialized optional courses ≥ 6 points

practical teaching courses (experiments, design, survey and analysis) ≥ 3 points

	
	
	Complementary courses and arbitrarily optional courses have no credits, with only scores given.

	Credits from research
	≥18 points
	Practice of specialized courses (reports included)
	4 points
	Practice process ≥ 4 points

	
	
	Professional training (reports included)
	4 points
	

	
	
	Comprehensive professional training (reports included)
	4 points
	compulsory

	
	
	Opening report/ topic-selecting report
	1 points
	compulsory

	
	
	Report on mid-term thesis progress 
	1 point
	compulsory

	
	
	Academic dissertation
	8 points
	compulsory


5. Course settings and credit distribution

Course settings for professional degree graduate students of Computer Technology

	   Class

Course
	Course code
	Course title
	Class hours
	Credits
	Season
	Course department
	remarks

	Degree courses

≥19 points
	General courses ≥ 7 points
	
	First foreign language (English)
	32
	2
	autumn
	FL
	compulsory 

	
	
	
	Study on theory and practice of the Chinese socialism
	36
	2
	autumn
	MARX
	

	
	
	
	Applied advanced engineering mathematics
	48
	3
	autumn
	MATHS
	

	
	Specialized basic courses ≥ 3 points
	210.501
	Advanced computer system architecture
	32
	2
	autumn
	CS
	compulsory 



	
	
	210.502
	Modern computer networks
	32
	2
	autumn
	CS
	

	
	
	210.503
	Parallel processing
	32
	2
	autumn
	CS
	

	
	
	210.554
	Advanced data management theory and technology
	32
	2
	autumn
	CS
	

	
	
	210.555
	Fundamentals of multi-media
	32
	2
	autumn
	CS
	

	
	
	210.557
	Cryptography and Access Control Theory
	32
	2
	autumn
	CS
	

	
	Specialized optional courses ≥ 6 points

choose one direction
	210.562
	Theory and Practice of Information System Engineering
	32
	2
	autumn
	CS
	

	
	
	210.563
	Data integration and data service 
	32
	2
	autumn
	CS
	

	
	
	210.564
	Big data technology
	32
	2
	autumn
	CS
	

	
	
	210.565
	Software Development Techniques for Embedded Multimedia Systems
	32
	2
	autumn
	CS
	

	
	
	210.566
	Data center technology
	32
	2
	autumn
	CS
	

	
	
	210.567
	Techniques and Application of Digital Image Processing
	32
	2
	autumn
	CS
	

	
	
	210.568
	Theory and practice of search engine
	32　
	2
	autumn
	CS
	

	
	
	210.569
	Hadoop/MapReduce programming model and its application
	32　
	2
	autumn
	CS
	

	
	
	210.570
	Mobile network security technology
	32
	2
	autumn
	CS
	

	
	
	210.571
	Reverse analysis technology of software and its application
	32
	2
	autumn
	CS
	

	
	
	210.572
	GPU programming
	32
	2
	autumn
	CS
	

	
	
	210.522
	Database security theory and technology
	32
	2
	autumn
	CS
	

	
	
	210.527
	Distributed system and middleware
	32
	2
	autumn
	CS
	

	
	
	210.575
	Deep learning
	32
	2
	autumn
	CS
	

	
	
	210.533
	project management
	32
	2
	autumn
	CS
	

	
	
	210.573
	Technical lectures or research progress courses on the research direction (compulsory)
	
	1
	
	CS
	

	
	
	210.574
	Attending academic lectures or reports (compulsory)
	
	1
	
	CS
	

	
	practical teaching (experiments, design, survey and analysis) ≥ 3 points
	210.575
	Experiments
	
	2
	
	CS
	Either one (compulsory)

	
	
	210.576
	Design
	
	2
	
	CS
	

	
	
	210.577
	survey and analysis report
	
	1
	
	CS
	Either one (compulsory)

	
	
	210.578
	Field development report
	
	1
	
	CS
	

	Non-degree courses
	Complementary courses
	210.579
	Principles of computer composition
	32
	2
	
	CS
	Compulsory for non-CS students at undergraduate stage

	
	
	210.580
	Data structure
	32
	2
	
	CS
	

	Practice and research process ≥ 18 points
	650.705
	Practice of specialized courses (reports included)
	
	4
	Either one (compulsory)
	CS
	Practice process ≥ 4 points

	
	650.706
	Professional training (reports included)
	
	4
	
	CS
	

	
	650.707
	Comprehensive professional training (reports included)
	
	4
	
	CS

	compulsory

	
	650.708
	Opening report/ topic-selecting report
	
	1
	
	CS
	compulsory

	
	650.709
	Midterm thesis report(master)
	
	1
	
	CS
	compulsory

	
	650.710
	academic dissertation(master)
	
	8
	
	CS
	compulsory


6. Description of practice teaching 

Technical lecture or research progress report course on the research direction requires that a student give an academic report of the research results on one problem in his/her research direction, which analyzes the development status at home and abroad, introduces possible ways to solve it, gives his/her own detailed solution as far as possible, and answers the questions raised by audience. 

Attending academic lecture or report refers to a student attending an full academic lecture closely related to his/her own research direction, communicating with the reporter in depth, reading the related literature and writing the corresponding report about the gains of his attending the lecture.

Experiment refers to a student accomplishing the implementation of a complicated engineering problem which his/her supervisor assigns. The supervisor provides the experiment purpose and content, and the student designs his/her own experiment strategy and gives the specific implementation, which aims to improve the performance or reduce the cost, and then composes and submits the experiment report.

Design. The supervisor proposes a specific problem to be solved, and the student performs the overall and detailed design, which includes overall system architecture design, function module design, interface design and key algorithm design, etc. Then the student submits the design report.

Survey and analysis report of a project. A student studies and analyzes the key techniques of the typical projects related to a specific project, and discusses achievements and existing problems. He/she also has to analyze the key techniques in this project, key problems to be solved and the expected results, and perform the corresponding feasibility analysis. Then the student submits the survey and analysis report.

Industry development report. A student summarizes the development status of several directions of a certain industry, as well as the progress made in aspects such as research, development, application and productization. He/she also analyzes the trends, including the main hot technology and market growing points. The student needs to submit the industry development report.

Practice of specialized course. According to the purpose and combined with theoretical knowledge of a specialized course, a student participates in the corresponding practice, which help him/her to deepen the perceptual knowledge of the theory of the course and leads to the combination of theory and practice. The practice process can be finished in the school laboratory, the practice base outside school or in a cooperative company. The student needs to submit the practice report after finishing it.

Professional training. A student participates in the professional training about a certain research direction, leading to a deeper understanding of the professional connotation. The professional training process can be finished in the practice base outside school, the cooperative company, or in the school laboratory. The student needs to submit the professional training report after finishing it.
Comprehensive professional training. A student participates in a project’s requirement analysis, system overall design and part of the system detailed design. He/she also gives an analysis on the factors which are critical in the system success and how to improve the system performance. 
7. Dissertation

The topic of the dissertation should be carefully selected based on research projects or real-world problems, which has a solid professional background and application value. The main content of the dissertation should be related to engineering design and research, application software design and implementation or project management, etc. The dissertation should be the summary, analysis and abstraction after the finish of the research, design and implementation of a specific project. The dissertation should be able to reflect the specific work of research, design and implementation, and it should include enough amount of work and reflect the author’s ability utilize the scientific theory, methodology and technology to solve engineering problems in a comprehensive way.

The dual-supervisor model is encouraged. One of the supervisors comes from the School of Computer Science and Technology, and the other can be an expert in the related field of a company.

The dissertation should be finished independently under the supervisors’ instruction.

The reviewing of the dissertation mainly evaluates the author’s capability to utilize the scientific theory, methodology and technology to solve engineering problems, the technical difficulty and the amount of work reflected by the dissertation, the novelty and feasibility of the ideas and the approaches which are applied to solve the engineering problems, the novelty and practicality of the new techniques and design, and the economic and social benefit obtained.

A graduate student studying for the full-time professional master’s degree has to finish all the processes in the training program and acquire all the credits the training program requires before he/she can apply for the dissertation defense.

The dissertation should be reviewed by 2 experts from the related field. The dissertation defense committee is composed of 3-5 experts from the related field, at least 2 of whom are not the supervisors of the author.

8. Degree conferring

Graduate students, who pursue the full-time professional degree, should meet the requirements specified by the education program, pass the dissertation defense, and obtain professional master’s graduation certificates in specific field. After the approval of the degree evaluation committee, the professional master’s degree of the specific field will be granted.
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