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Course Description
	专业实习是为石油工程专业学生设置的必修实践教学环节，在完成专业核心课程学习后进行。目的是使学生进一步熟悉石油工程的全部工艺技术过程；认识石油工程设备、工具及仪器仪表的结构、原理、性能和用途；掌握油气田开发设计、分析、调整、评价的流程。通过参与实际工程设计促进学生把理论知识与生产实践有机地结合，增强感性认识，加深对石油工程的理解，进一步掌握有关油气田开发实践知识，为后续课程的学习奠定良好的理论和实践基础。同时通过实践使学生增强工程与社会责任意识、环境和可持续发展意识，具备基本的职业规范，提升团队协作、交流与沟通能力以及自主学习能力，强化严谨求实的科学作风和吃苦耐劳的精神，把学生真正培养成合格的石油工程师。

	
	Professional practice is a compulsory practice teaching course for petroleum engineering majors, which is learning after the completion of professional core courses. This course is aim to make the students more familiar with the whole process technology of petroleum engineering; understand the structure, principle, performance and use of petroleum engineering equipment, tools and instrumentation; master the process of oilfield development, design, analysis, adjustment and evaluation. Through the participation of practical engineering design, promote students to combine the theoretical knowledge with practice, enhance the perceptual knowledge, deepen the understanding of petroleum engineering, further master the knowledge of oilfield development practice, and lay a good theoretical and practical foundation for the subsequent study. At the same time, this course through the practice to enable the students to enhance engineering and social responsibility awareness, environmental and sustainable development awareness, with basic professional norms, enhance teamwork, communication skills and self-learning ability, strengthen the rigorous and realistic scientific style and hard-working spirit, and cultivate the students into qualified petroleum engineers.





	课程教学大纲
Course Syllabus

	课程目标
Learning Outcomes
	课程目标
	毕业要求指标点

	
	目标1.1：了解油藏评价的的基本内容和方法；了解油藏岩石和流体物性测定及分析方法。
	6.1，7.1，7.2，12.2

	
	目标1.2：了解油田开发方案的主要内容；了解油藏工程设计的重要性；了解储量计算、驱动方式确定、层系划分与组合、注采井网设计及开发指标预测的基本方法。
	6.1，7.1，7.2，11.1，11.2，13.3

	
	目标1.3：了解油藏动态分析的内容、方法和重要性；了解动态分析相关的地质图件、生产资料、开发数据和动态监测资料等；了解油藏数值模拟的重要性及常用软件。
	6.1, 10.2, 12.2, 13.3

	
	目标1.4：了解油田开发调整主要内容和做法，包括层系调整、井网调整、工艺调整、驱动方式调整和工作制度调整。
	6.1，6.2，8.2，10.1，10.2，13.3

	
	目标2.1：了解钻井地质环境描述、建井过程和油气井的基本知识，了解实习井的地质概况和分层岩性特点、三压力剖面和井身结构以及建井过程
	6.1, 10.2, 12.2, 13.3

	
	目标2.2：了解油气井建井设备和工具类型、组成、性能、功用及原理，了解钻机类型、组成、性能及使用范围；掌握钻机6大系统组成、功用与工作原理；了解各类钻井工具（钻头、钻柱、井口工具、事故处理工具）结构、功用及原理
	6.1, 10.2, 12.2, 13.3

	
	目标2.3：了解油气井建井技术（钻进、井控、固井完井、钻井液、定向井），实践培育认识和发现问题的能力和团队协作解决工程问题的能力
	9.1，9.2，9.3, 10.2, 11.1, 11.2, 12.2, 13.3

	
	目标2.4：了解钻井工程HSE知识、避免和消除风险，了解钻井HSE风险知识和防控
	6.2, 7.2, 10.2, 12.2, 13.3

	
	[bookmark: OLE_LINK231][bookmark: OLE_LINK232][bookmark: OLE_LINK233]目标3.1：了解油气开采工艺过程及主要技术领域，了解某油田、某采油厂油气开采工艺技术的发展历程、面临挑战、特色技术的研究及应用状况等。
	6.1，7.1，7.2，12.2

	
	目标3.2：了解机械采油技术、油水井日常管理、油水井增产增注技术、修井作业技术、动态监测技术等工艺所采用设备和工具的结构、原理、用途、工作特性。
	6.1，7.1，7.2，11.1，11.2，13.3

	
	目标3.3：参与机械采油设备优选及参数优化、单井增产措施方案的设计等实际工程设计的实践，培育认识和发现问题的能力、自主学习能力和团队协作解决工程问题的能力。
	[bookmark: OLE_LINK226][bookmark: OLE_LINK227]6.1，6.2，7.1，7.2，9.1，9.2，9.3，11.1，11.2，12.1，12.2

	
	目标3.4：参与油气生产基层单位的学习和实践，培养基本的职业素养，增强社会责任意识和可持续发展意识，提升吃苦耐劳的意志品质和环境适应能力。
	[bookmark: OLE_LINK228][bookmark: OLE_LINK229][bookmark: OLE_LINK230]6.1，6.2，8.2，10.1，10.2，13.3

	
	Aim 1.1: Understand the basic content and methods of reservoir evaluation; understand the test and analysis methods.of the reservoir rock and fluid properties.
	6.1，7.1，7.2，12.2

	
	Aim 1.2: Understand the main contents of oilfield development program; understand the importance of reservoir engineering design; understand the basic methods of reserve calculation, drive mechanism determination, layer division and combination, injection and production well pattern design and development index prediction.
	6.1，7.1，7.2，11.1，11.2，13.3

	
	Aim 1.3: understand the content, method and importance of reservoir dynamic analysis; To understand the dynamic analysis of the relevant geological maps, means of production, development of data and dynamic monitoring information; Understand the importance of reservoir numerical simulation and commonly used software.
	6.1, 10.2, 12.2, 13.3

	
	Aim 1.4: To understand the main contents and ways of oilfield development adjustment, including adjustment of layer, adjustment of well pattern, adjustment of technological process, adjustment of driving mechanism and adjustment of working system.
	6.1，6.2，8.2，10.1，10.2，13.3

	
	Aim 2.1: Understanding of the drilling geological environment description, the construction process and the basic knowledge of oil and gas wells, to understand the geological situation of the drilling well and the characteristics of stratified lithology, three pressure profile and well structure and the construction process
	6.1, 10.2, 12.2, 13.3

	
	Aim 2.2: Understand the oil and gas well drilling equipment and tool types, composition, performance, function and principle, understand the type of drilling rig, composition, performance and application range; drilling rig consists of 6 major systems, function and working principle; understand the various types of drilling tools (bit, drill string, wellhead tools, accident processing tools) structure, function and principle
	6.1, 10.2, 12.2, 13.3

	
	Aim 2.3: Understand of oil and gas well construction techniques (drilling, well control, cementing, completion, drilling fluid, directional well), practice the ability to recognize and identify problems, and teamwork ability to solve engineering problems
	9.1，9.2，9.3, 10.2, 11.1, 11.2, 12.2, 13.3

	
	Aim 2.4: Underatand drilling engineering HSE knowledge, avoid and eliminate risks, understand drilling HSE risk knowledge and prevention
	6.2, 7.2, 10.2, 12.2, 13.3

	
	Aim 3.1: Understanding the process of oil and gas production and the main technical fields, understanding the development process, challenges, characteristics of technology research and application of oil and gas production technology in an oil field and an oil extraction plant
	6.1，7.1，7.2，12.2

	
	Aim 3.2: Understanding the structure, principle, application and working characteristics of the equipment and tools used in the process of mechanical oil extraction, daily operation of oil and water wells, oil and gas wells increase injection technology, workover operations and dynamic monitoring technology.
	6.1，7.1，7.2，11.1，11.2，13.3

	
	Aim 3.3: Participate in the design of mechanical engineering and optimization of parameters, the design of single well stimulation measures and other practical engineering design practice, improve the ability to identify and find problems, self-learning ability and teamwork to solve engineering problems.
	6.1，6.2，7.1，7.2，9.1，9.2，9.3，11.1，11.2，12.1，12.2

	
	Aim 3.4: Participate in the study and practice of oil and gas production grassroot units units, cultivate basic professional qualities, improve the sense of social responsibility and the sense of sustainable development, and enhance the will quality and environment adaptability of hard-working.
	6.1，6.2，8.2，10.1，10.2，13.3

	教学内容
Topics
	第一部分油藏工程方向专业实习
本部分重点难点：油藏模型的建立、基本物性参数的获取与分析、油田开发方案编制、油田开发动态分析及调整。
1.1 油藏地质、流体和岩石物性参数分析
该方向的目的是让学生通过对地质参数的获取、岩石及流体的物性参数的测定、处理，建立水动力场的概念，并使之与油藏地质模型结合，形成饱和油、气、水的油藏模型。主要包括：
(1) 油藏地质特征描述的基本内容和方法。
(2) 油藏岩心及流体的获取方法。
(3) 各物性参数的测定和处理方法。
通过上述环节和内容的实习，要求学生了解各参数的测定和处理方法，建立油藏岩石和流体物性参数及油藏流场的基本概念。
1.2 编制油藏开发方案方向
该方向的目的是让学生通过了解油藏开发方案编写的过程，建立油藏描述和油藏开发方案的概念，形成油田开发的初步轮廓。
(1) 层系划分与组合，开发方式（驱动方式）的选择，井网和井距的确定。
(2) 开发指标预测的方法和途径。
(3) 油藏开发方案的主要内容，包括油田概况、油藏描述以及油藏工程、钻井工程、采油工程、地面建设工程设计要求，方案实施要求。
通过上述环节的实习，要求学生掌握油藏开发方案的主要内容和编制方法。
1.3 开发动态分析方向
该方向的目的是让学生掌握开发动态分析采用的基本方法、需要的数据、分析的过程和内容有一个整体全面的认识和掌握。主要包括：
(1) 收集静态、动态资料（生产数据）和监测资料。
(2) 编绘图件及动态分析曲线，建立数据表。
(3) 生产及开发动态分析
利用地质图件、生产资料、开发数据和生产动态监测资料，应用数值模拟和油藏工程方法，研究和分析各断块及各油层的储量动用状况及影响因素、开发层系和井网的适应性、分断块分层系生产和开发数据的变化情况、油层改造和各种增产措施的效果及影响因素，然后根据油田开发中存在的问题及潜力，提出改善储量动用状况、提高采油速度和油田开发水平的调整措施和意见。
1.4 编写油田开发调整方案。
通过上述环节的实习，要求学生掌握油田开发动态分析所需要的资料、常用的分析方法，建立油田开发动态分析的概念，学会进行油田开发调整，编写油田开发调整方案。
要求学生对油藏模型的建立、基本物性参数的获取与分析、油田开发方案编制、油田开发动态分析及调整等研究方面有一个全面的掌握和了解。

第二部分钻井工程方向专业实习
本章重点难点：实习井基本认知与建井过程、钻机设备及钻井工具、建井技术、钻井工程HSE知识。
2.1 实习井基本认知及建井过程
实习井基本参数；地质概况及分层；三压力剖面与井身结构；建井过程。
2.2 钻机设备及钻井工具
钻机及子系统组成、性能、功用及原理；钻头、钻柱、事故处理工具和井口工具的结构组成、功用和工作原理。
2.3建井技术
（1）钻进技术：影响钻速与成本的因素和提供措施；钻进参数与水力参数优选内容、步骤及实习井参数；防斜打直钻具组合结构、原理及技术措施。
（2）井控技术：放喷装置类型、组成、结构、原理与公用；欠平衡、平衡压力钻井理念、意义与压力调控方法；漏、溢、涌、喷发生原因、征兆与处理方法。
（3）固井与完井：套管柱结构与功用；下套管工艺过程；注水泥设备与功用；注水泥工艺过程；固井质量评价标准与方法。
（4）钻井液：类型、组成、功用与现场配置；性能与测试方法；固控设备类型、功用与原理；循环流程。
（5）定向井技术：定向井井眼轨迹；造斜工具与方法；测斜仪器类型、结构、原理与使用方法；定向工具类型、结构、原理与使用方法。
2.4钻井工程HSE：钻井作业HSE风险识别。

第三部分采油工程方向专业实习
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK29]本部分重点难点：油气生产主要工艺技术采用设备和工具的结构、原理、用途工作特性；油气生产工艺技术实际工程设计案例解决问题的思路、原理及方法。
3.1 某油田或采油厂油气开采技术发展状况分析
了解该单位油气开采面临的技术难题、特色技术以及新技术、新工艺的应用和发展状况。
3.2 机械采油技术
学习常规有杆泵、电潜泵、地面驱动螺杆泵等机械采油技术采用设备构成、工作原理、技术特点、参数设计及工况分析方法。
3.3 油水井管理技术
了解油气生产基层单位基本职能、油水井生产设备及工艺流程，并参与油水井日常管理基本工作。
3.4 油水井生产井下工具
学习各种井下泵、封隔器和井口装置的结构、工作原理、适用条件等。
3.5 油水井增产增注技术
[bookmark: OLE_LINK243][bookmark: OLE_LINK244]学习压裂和酸化的工作原理、主要设备、现场施工过程以及工艺技术发展状况等。
3.6 油水井修井作业技术
学习油水井大修、小修作业的工作任务、施工程序、采用主要设备以及工艺技术发展状况等。
3.7 油田动态监测技术
学习油水井监测技术的主要内容及作用、测试设备及原理、测试工艺及数据解释方法等。
3.8油井产出液处理技术
了解油井产出液的性质，联合站的功能、主要设备及工艺流程等。
3.9典型生产过程工艺设计与分析
学习某油气生产典型过程的工艺设计与分析的原理、方法以及实施过程，参与数据收集、设计计算、分析决策以及效果评价等环节，培养针对具体问题开展专门研究并解决问题的基本能力。


	
	Part One: Professional Practice of Reservoir Engineering.
[bookmark: OLE_LINK35]The key points of this part: the establishment of reservoir model, the acquisition and analysis of basic physical parameters, the design of oilfield development, the dynamic analysis and adjustment of oilfield development.
1.1 Analysis of reservoir geology, fluid and petrophysical parameters
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]The purpose of this direction is making students to establish the concept of hydrodynamic field, and combine with reservoir geological model to form a saturated oil, gas, water Reservoir model, by acquiring the geological parameters, determining and processing the physical parameters of rock and fluid. Mainly include:
(1) The basic content and method to describe the reservoir geological characteristics.
(2) Methods for obtaining reservoir cores and fluids.
[bookmark: OLE_LINK42][bookmark: OLE_LINK43](3) Determination and process methods of physical parameters.
Through the above links and content of the internship, students are required to understand the methods to determining and processing the physical parameters, and establish the basic concepts of reservoir rock, fluid physical parameters and oil reservoir.
1.2 Preparation of reservoir development program direction
The purpose of this direction is to enable students to understand the process of preparation of reservoir development program, establish the concept of reservoir description and reservoir development program, and form the initial profile of oilfield development.
(1) the division and combination of layers, the choice of development mode (drive mode), the identification of well pattern and well spacing.
(2) the methods and approaches of developing index forecast.
(3) The main contents of the reservoir development program, including the design and implementation requirements for the oilfield profile, reservoir description and reservoir engineering, drilling engineering, oil production engineering, ground construction engineering.
Through the above internship, students are required to master the main contents of the reservoir development program and the preparation methods.
1.3 Developing trends in dynamic analysis
The purpose of this direction is to enable students to master the basic methods, the data needed that used in the development of dynamic analysis, and have a comprehensive understanding to the process and content of the analysis. Mainly include:
(1) Collect static, dynamic data (production data) and monitoring data.
(2) Compilation of maps and dynamic analysis curve, establish data table.
(3) Dynamic analysis of production and development
Based on the geological map, production data, development data and production dynamic monitoring data, the numerical simulation and reservoir engineering methods were used to study and analyze the storage utilization status and influencing factors of each fault block and reservoir the development layers and well network adaptability, the change situation of the production and development date in fault block and layers, reservoir modification and various stimulation measures and their effects and influencing factors. Then, according to the existing problems and potential of oilfield development, proposing adjustment measures and opinions to improve the utilization of reserves, the speed of oil production and the level of oil field development.
1.4 Preparation of oilfield development adjustment program.
Through the internship of the above links, students are required to master the information needed for dynamic analysis of oilfield development, common analysis methods, establish the concept of dynamic analysis of oilfield development, learn to adjust oilfield development, and prepare oilfield development and adjustment program.
Students are required to have a comprehensive grasp and understanding of the establishment of reservoir model, the acquisition and analysis of basic physical parameters, the preparation of oilfield development, the dynamic analysis and adjustment of oilfield development.
Part Two: The Drilling Engineering Direction Professional Practice
The key points of this part: basic knowledge and construction process of practice well, drilling equipment and drilling tools, well construction technology, HSE knowledge of drilling engineering.
2.1 Basic knowledge and practice of construction wells
The basic parameters of the practice wells; geological profile and stratification; three pressure profiles and well structure; well construction process.
2.2 Drilling equipment and drilling tools
The composition, performance, function and principle of drilling rig and subsystem; the structure, function and working principle of drill bit, drill string, accident treatment tool and wellhead tool.
2.3 Well construction technology
(1) Drilling technology: factors affecting the drilling speed and cost and provide measures; drilling parameters and hydraulic parameters optimization, contents, steps and practice wells parameters; structure, principles and technical measures of anti-skew straight drilling.
(2) Well control technology: the type, composition, structure, principle and commonness of the sprinkler system;the concept, meaning and pressure regulation method of underbalanced or balanced pressure drilling; the causes, signs and treatment methods of leakage, overflow, surge, spray.
(3) Cementing and completion: structure and function of casing; casing process; injection cement equipment and functions; injection cement process; cementing quality evaluation standards and methods.
(4) Drilling fluid: type, composition, function and field configuration; performance and testing method; type, function and principle of solid control equipment; cycle process.
(5) Directional well technology: directional wellbore trajectory; skew tool and method; deviation instrument type, structure, principle and use method; directional tool type, structure, principle and use method.
2.4 drilling engineering HSE: drilling operations HSE risk identification.
Part Three Professional Practice Of Oil Production Engineering
The key points of this part: The structure, principle, purpose, and working characteristics of equipment and tools used in oil and gas production. principle, method and idea of solving problems in oil and gas production processes.
3.1. Analysis of development of oil and gas extraction technology in an oilfield or oil production plant
understand the technical problems, characteristics, technologies and application of new technologies and new technologies in oil and gas production in this unit.
3.2 Mechanical oil recovery technology
Study of structure, working principle, technical characteristics, design parameters and condition analysis method of conventional sucker rod pump, electric submersible pump, ground drive screw pump and other mechanical oil extraction technology using equipment
3.3 Oil and water well management technology
Understand basic functions of oil and gas production basic unit, production equipment and process flow, and participate in daily management of oil and water well.
3.4 Downhole tools for oil and water wells
Learn the structure, working principle and applicable conditions of various downhole pumps, packers and wellhead installations
3.5 Oil well stimulation and and water well injection increasing technique
Learn the working principle, main equipment, field construction process and technological development of fracturing and acidizing.
3.6 Workover technique for oil and water wells
Learn oil wells overhaul and maintenance job tasks, construction procedures, the main equipment and technology development.
3.7 Oilfield performance Monitoring Technology
Learn the main contents and functions of the monitoring technology for oil and water wells, the testing equipment and principle, the testing process and data interpretation methods.
3.8 Oil well production liquid treatment technology
Understand the properties of oil well production fluid, the function, main equipment and process flow of the joint station.
3.9 Process design and analysis of typical production process
Learn the principle and method of process design and analysis for a typical process of oil and gas production and the process of implementation, Participate in data collection, design, calculation, analysis, decision and effect evaluation, and cultivate the basic ability to study and solve problems for specific problems.

	教学进度及要求
Class Schedule & Requirements
	内容
	课内
学时
	教学方式
	课外
学时
	课外环节
	课程目标

	
	1.1
	2天
	讲授、现场参观
	
	撰写报告
	目标1.1

	
	1.2
	2天
	讲授、现场参观
	
	撰写报告
	目标1.2

	
	1.3
	2天
	讲授、现场参观
	
	撰写报告
	目标1.3

	
	1.4
	1天
	讲授、现场参观
	
	撰写报告
	目标1.4

	
	2.1
	0.5天
	讲授、现场参观
	
	撰写报告
	目标2.1

	
	2.2
	1天
	讲授、现场参观
	
	撰写报告
	目标2.2

	
	2.3
	5天
	讲授、现场参观
	
	撰写报告
	目标2.3

	
	2.4
	0.5天
	讲授、现场参观
	
	撰写报告
	目标2.4

	
	3.1
	0.5天
	讲授、现场参观
	
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK30]撰写报告
	[bookmark: OLE_LINK31]目标3.1

	
	3.2
	1天
	[bookmark: OLE_LINK32][bookmark: OLE_LINK33]讲授、现场参观
	
	撰写报告
	目标3.2、3.4

	
	3.3
	1天
	讲授、现场参观
	
	撰写报告
	目标3.2、3.4

	
	3.4
	0.5天
	讲授、现场参观
	
	撰写报告
	目标3.2、3.4

	
	3.5
	0.5天
	讲授、现场参观
	
	撰写报告
	目标3.2、3.4

	
	3.6
	0.5天
	讲授、现场参观
	
	撰写报告
	目标3.2、3.4

	
	3.7
	0.5天
	讲授、现场参观
	
	撰写报告
	目标3.2、3.4

	
	3.8
	0.5天
	录像学习
	
	撰写报告
	目标3.2

	
	3.9
	2天
	讲授、现场实践
	
	撰写报告
	目标3.3

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
	8
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes1.1

	
	1.2
	8
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes1.2

	
	1.3
	8
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes1.3

	
	1.4
	4
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes1.4

	
	2.1
	2s
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes2.1

	
	2.2
	4
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes2.2

	
	2.3
	40
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes2.3

	
	2.4
	2
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes2.4

	
	3.1
	2
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes3.1

	
	3.2
	4
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes3.2、3.4

	
	3.3
	4
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes3.2、3.4

	
	3.4
	4
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes3.2、3.4

	
	3.5
	2
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes3.2、3.4

	
	3.6
	2
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes3.2、3.4

	
	3.7
	2
	Teaching,Visiting Field
	
	Experiment Report
	Outcomes3.2、3.4

	
	3.8
	2
	Video
	
	Experiment Report
	Outcomes3.2

	
	3.9
	8
	Teaching,Practicing
	
	Experiment Report
	Outcomes3.3

	考核方式
Grading
	评价环节
	比例

	
	环节1实习考勤及平时表现
	30%

	
	环节2实习报告
	70%

	
	Evaluation
	Percentage

	
	Evaluation 1 Attendance and Performance
	30%

	
	Evaluation 2 Internship report
	70%

	教材及参考资料
Textbooks & Other Materials
	1．《油藏工程原理与方法》，姚军、谷建伟、吕爱民主编，石油大学出版社，2016；
2．《钻井工艺技术基础》，王瑞和主编，中国石油大学出版社，1995；
3.《钻井工程》，姜仁编，石油工业出版社，1987；
4.《钻井手册（甲方）》(上册、下册)，《钻井手册(甲方)》编写组编，石油工业出版社，1990；
5．《采油工程原理与设计》，张琪，石油大学出版社；2000，国家级；
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]6．《采油技术手册》第三版(上册、下册)，罗英俊，万仁溥，石油工业出版社；2005，国家级。

	
	1.Jun Yao,Jianwei Gu, Aimin Lv, Principles And Methods Of Reservoir Engineering Petroleum University Press, 2016.
2.Ruihe Wang, Fundamentals of drilling technology, China University of Petroleum press, 1995.
3.Ren Jiang, Drilling Engineering, Petroleum Industry Press, 1987.
4., Drilling manual (Party A) compiling group, Drilling manual (Party A)(I,II), Petroleum Industry Press,1990.
5.Qi Zhang, Principles And Design Of Petroleum Production Engineering, Petroleum University Press, 2000. national level.
6.Yingjun Luo, Handbook of oil production technology, Third (I,II), Petroleum Industry Press,2005, national level.

	其它
More
	

	备注
Notes
	

	大纲执笔人
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	鲍丙生
	审核人(系/教研室主任)
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	鲍丙生


注：
1. 表格中红色为示例，绿色为说明。
2. 考核方式包括作业（Assignment）、实验（Experiment）、平时表现（Attendance and Performance）、期中考试（Midterm Exam）、期末考试（Final Exam）等。
3. 院部代码：地学院01，石工学院02，化工学院03，机电学院04，信控学院05，储建学院06，计通学院07，经管学院08，理学院09，文学院10，马克思主义学院11，体育教学部12，工训中心及其他20。
4. 如有实验内容，须对附表中实验项目信息进行完善。


