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II.LEducational Objectives

A Ml oy [ B MV A X SR 0 kR 7oK, B SRR A R S T R e, FEEECE . B
Bl TREERE. 4@ ARSI LML AR, REVETE 48 AR TRE KA S AT 353 4
BHER . HARBEE . T2% FEiJrR. ABre REEEHETIE, BAREFMATERFE.
BN EAEREH . AL DTARRR ., 25 2% 5T Rk A [ BRAG LT 1) i R R AR TN

SR RNV SR AT e IA B

(1) BAMRERIRNBIEE S, REBAENEARE T NFEBIR LR LAH KSR
(7 5 T2V BoR MGt . AR MR B A T T 0 LA, B AR B TAE R A Bk %
Fi. (LREERID

(2) HAQHFEHAMBLARTFRE 11, B8 ¢ Bt S B 7R 0 RSl 24, e
TR Z 5ARL T A JEGE AR LA B W 5 5 T R TAE.  (QUETFS
D

(3) AR e NN RIFIASCRSR, By RGEE, AAHSTTEER. Fllbh, %
EEMRE R EFRE, WRRRSEX 5ta.  GEMEEIE D

(4) BESENNRT. BB P RAREROEE . BARNEIRNZ 50 EEE
HIEeS), IHERNBEARE TEEEAFTAREGIEH. (HBAEE D



(5) HALG»AMARTERGE S, melimbilg, %e:H8m 7 F8Htm T
WERFMES R (ZHF73])

This major is oriented towards the demands of the national defense industry and regional
economic development, aiming to cultivate well-rounded individuals with comprehensive moral,
intellectual, physical, aesthetic, and labor education. Students will master the fundamental theories
and professional knowledge of mathematics, natural sciences, engineering, and metal materials,
and be capable of engaging in new material research and development, technological innovation,
process design, product development, production, and management in the field of metal materials
engineering and related areas. They will also possess good humanistic qualities, teamwork spirit, a
sense of social responsibility, lifelong learning ability, and an international perspective, thus
becoming high-quality academic talents.

By about five years after graduation, students should be able to achieve the following:

(1) Possess the ability to solve complex engineering problems, and be able to work as
technical backbone in product and process design, technological transformation, production, and
quality management in the field of metal materials engineering and related areas, obtaining the
professional qualifications for the corresponding positions. (Engineering literacy)

(2) Have an innovative spirit and scientific research capabilities, be able to complete
postgraduate education and obtain a master's degree, and be capable of conducting or participating
in original academic research, technological innovation, equipment development, and other
innovative work in the field of materials. (Innovation spirit)

(3) Have a sound personality and good humanistic qualities, abide by professional ethics,
possess a sense of social responsibility, dedication, safety and environmental awareness, and an
international perspective, and be able to actively serve the country and society. (Moral cultivation)

(4) Be able to communicate effectively with domestic peers, professional clients, and the
public, have a sense of teamwork, and possess the ability to participate in enterprise management
and operation, and play an effective role as a technical backbone or key figure. (Teamwork)

(5) Have the ability for lifelong learning and self-improvement, and be able to continuously
enhance professional competence and personal qualities through industry training and continuing
education. (Lifelong learning)

=\ EdrER

III.Program Outcomes
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Graduation Requirements for the Metallic Materials Engineering Program

Graduation Requirement 0

Ideological and Moral Qualities:Students should have a firm and correct political orientation,
love the motherland and the people, and support the leadership of the Communist Party of China.
They should hold a correct worldview, outlook on life, and values; possess good ideological and
moral qualities, a sound personality, and a healthy body; and practice the core socialist values.

0.1 Love the motherland and the people, support the leadership of the Communist Party of
China, master and practice the Party’ s basic theories, have a firm and correct political orientation,
implement the principles and policies of the Party and the government, understand national
conditions, social conditions, and people’ s livelihood, and practice the core socialist values.

0.2 Possess a correct worldview, outlook on life, and values, good ideological and moral
qualities, a sound personality, a healthy body, and a positive attitude toward life.

Graduation Requirement 1

Engineering Knowledge:Students should be able to apply mathematics, natural sciences,
computing, engineering fundamentals, and specialized knowledge to solve complex engineering

problems in the field of metallic materials engineering.



Observation Point 1.1: Be able to use the language and tools of mathematics, natural sciences,
computing, and engineering science to accurately and appropriately describe engineering
problems related to metallic materials engineering.

Observation Point 1.2: Be able to establish mathematical models for specific objects in the
field of metallic materials engineering and solve them under appropriate engineering conditions.

Observation Point 1.3: Be able to apply relevant knowledge, including mathematics, natural
sciences, computing, engineering fundamentals, and specialized knowledge, as well as
mathematical modeling methods, to deduce and analyze engineering problems in metallic
materials engineering.

Observation Point 1.4: Be able to apply relevant knowledge, including mathematics, natural
sciences, engineering fundamentals, and specialized knowledge, as well as mathematical modeling
methods, to compare and synthesize solutions to engineering problems in metallic materials
engineering.

Graduation Requirement 2

Problem Analysis:Students should be able to apply the basic principles of mathematics,
natural sciences, and engineering sciences to identify, formulate, and analyze complex engineering
problems in metallic materials engineering through literature research, while comprehensively
considering the requirements of sustainable development, in order to obtain valid conclusions.

Observation Point 2.1: Be able to use basic knowledge of mathematics, natural sciences, and
engineering sciences to identify and judge the key aspects of complex engineering problems
related to metallic materials engineering.

Observation Point 2.2: Be able to apply the basic principles of mathematics and natural
sciences, as well as mathematical modeling methods, to correctly analyze and formulate complex
engineering problems in the development, production, and application of metallic materials.

Observation Point 2.3: Be able to conduct comprehensive analysis and evaluation of complex
engineering problems in metallic materials engineering, comprehensively consider the
requirements of sustainable development, and reasonably optimize, improve, or propose
alternatives to solutions.

Observation Point 2.4: Be able to master methods of literature retrieval and data inquiry,
apply the obtained information and results to the analysis and solution of complex engineering
problems in metallic materials, and comprehensively consider the requirements of sustainable
development in order to obtain valid conclusions.

Graduation Requirement 3

Design/Development of Solutions:Students should be able to design and develop solutions to



complex engineering problems in metallic materials engineering, and design systems,
units/components, or process flows that meet specific needs. The solutions should demonstrate
innovation and consider feasibility from the perspectives of health, safety and environment,
life-cycle cost and net-zero carbon requirements, law and ethics, society and culture.

Observation Point 3.1: Be able to master basic design/development methods and technologies
for the full cycle and entire process of engineering design and product development in the field of
metallic materials, based on engineering fundamentals and specialized basic knowledge, and
understand various factors that affect design objectives and technical solutions.

Observation Point 3.2: Be able to design/develop metallic materials and formulate product
preparation, processing plans, and technological processes according to the service conditions and
performance requirements of metallic material products.

Observation Point 3.3: Be able to systematically integrate preparation, processing, and testing
methods of metallic materials, and design innovative metallic materials engineering solutions that
satisfy constraints imposed by multiple technical factors.

Observation Point 3.4: Be able to consider feasibility from the perspectives of health, safety
and environment, life-cycle cost and net-zero carbon requirements, law and ethics, society and
culture during the design/development of solutions to complex engineering problems in metallic
materials engineering.

Graduation Requirement 4

Research:Students should be able to conduct research on complex engineering problems
based on scientific principles and by using scientific methods, including designing experiments,
analyzing and interpreting data, and obtaining reasonable and valid conclusions through
information synthesis.

Observation Point 4.1: Be able to investigate and analyze solutions to complex engineering
problems in metallic materials engineering based on relevant scientific principles of natural
sciences and materials science, combined with literature retrieval and data inquiry.

Observation Point 4.2: Be able to apply specialized engineering knowledge and basic
principles to select technical research routes and design experimental schemes according to
engineering problems and requirements in the field of metallic materials.

Observation Point 4.3: Be able to design/build experimental devices or experimental
platforms, conduct experiments, and correctly collect experimental data according to research
routes and experimental schemes for engineering problems and requirements in the field of
metallic materials.

Observation Point 4.4: Be able to analyze and interpret experimental data for complex



engineering problems in metallic materials engineering based on relevant scientific principles of
mathematics, natural sciences, and materials science, and obtain reasonable and valid conclusions
through information synthesis.

Graduation Requirement 5

Use of Modern Tools:Students should be able to develop, select, and use appropriate
technologies, resources, modern engineering tools, and information technology tools for complex
engineering problems, including prediction and simulation of complex engineering problems, and
understand their limitations.

Observation Point 5.1: Understand the principles, usage methods, development trends, and
limitations of modern instruments, information technology tools, engineering tools, and simulation
software involved in solving complex engineering problems in metallic materials engineering.

Observation Point 5.2: Be able to select and use appropriate technologies, resources, modern
tools, and simulation software to analyze, calculate, and design complex engineering problems
related to material composition design, preparation, forming, and processing in the field of
metallic materials.

Observation Point 5.3: Be able to develop, select, and use technologies, resources, and
modern tools to predict and simulate complex engineering problems in metallic materials for
process stages such as material composition design, preparation, forming, and processing, and be
able to analyze their limitations.

Graduation Requirement 6

Engineering and Sustainable Development:When solving complex engineering problems,
students should be able to analyze and evaluate the impacts of engineering practice on health,
safety, environment, law, and economic and social sustainable development based on
engineering-related background knowledge, and understand the responsibilities they should
assume.

Observation Point 6.1: Have experience in engineering internship and social practice, possess
awareness of environmental protection, and master background knowledge related to metallic
materials engineering. Understand relevant technical standards, intellectual property rights,
industrial policies, laws and regulations of the profession, and understand the impacts of
engineering practice on health, safety, environment, law, and economic and social sustainable
development.

Observation Point 6.2:Possess awareness of social sustainable development, and be able to
objectively understand, analyze, and evaluate the interactions and constraints among engineering

practice, solutions to complex engineering problems in metallic materials engineering, and factors



such as health, safety, environment, law, and economic and social sustainable development, and
understand the responsibilities they should assume.

Graduation Requirement 7

Ethics and Professional Norms:Students should have the awareness of serving the country
through engineering and benefiting the people, possess humanities and social science literacy and
a sense of social responsibility, understand and practice engineering ethics, comply with
engineering professional ethics, norms, and relevant laws in engineering practice, and fulfill their
responsibilities.

Observation Point 7.1: Understand national conditions and history, understand the
relationship between individuals and society, have the awareness of serving the country through
engineering and benefiting the people, and possess a correct worldview, outlook on life, and
values.

Observation Point 7.2: Possess humanities and social science literacy and a sense of social
responsibility, understand the professional nature, norms, and social responsibilities of technical
personnel in metallic materials engineering, possess professional ethics, and consciously abide by
them in engineering practice.

Observation Point 7.3: Be able to understand and practice engineering ethics, understand the
social responsibilities of technical and managerial personnel in metallic materials engineering for
public safety, health and well-being, as well as environmental protection, and consciously fulfill
these responsibilities in engineering practice.

Graduation Requirement 8

Individual and Teamwork:Students should be able to assume the roles of an individual, a
team member, and a leader in teams with diverse and multidisciplinary backgrounds.

Observation Point 8.1: Possess strong environmental adaptability, interpersonal
communication, and expression abilities; be able to communicate and cooperate effectively with
members of interdisciplinary teams; and demonstrate teamwork spirit.

Observation Point 8.2: Correctly understand the role of each member in a team, and be able
to work independently or cooperatively in teams with diverse and multidisciplinary backgrounds.

Observation Point 8.3: Possess teamwork ability, and be able to organize, coordinate, and
direct teams to carry out work in diverse and multidisciplinary contexts.

Graduation Requirement 9

Communication:Students should be able to communicate effectively with industry peers and
the general public on complex engineering problems, including writing reports and design

documents, making presentations, clearly expressing ideas, and responding to instructions. They



should also be able to communicate in cross-cultural contexts and understand and respect
linguistic and cultural differences.

Observation Point 9.1: Be able to accurately describe and clearly express professional
problems in metallic materials engineering through written and oral forms, such as drawing
engineering drawings, writing reports and design documents, making presentations, and
participating in defenses, and understand the differences in communication with industry peers
and the general public.

Observation Point 9.2: Possess language and written expression abilities for cross-cultural
communication, understand the development trends and research hotspots of the profession at
home and abroad, understand and respect the differences and diversity of cultures around the
world, and possess a certain international perspective.

Observation Point 9.3: Be able to conduct basic communication and exchanges on
professional issues in cross-cultural contexts, understand and respect linguistic and cultural
differences, and possess the ability to communicate effectively with industry peers and the general
public on complex engineering problems in the profession.

Graduation Requirement 10

Project Management:Students should understand and master management principles and
economic decision-making methods related to engineering projects in the field of metallic
materials engineering, and be able to apply them in multidisciplinary environments.

Observation Point 10.1: Understand the cost structure of the entire process of design and
production of metallic materials and their products, and understand and master the economic and
management factors involved in engineering projects in the field of metallic materials.

Observation Point 10.2: Be able to apply engineering management principles and economic
decision-making methods to analyze and optimize economic issues in the practice of metallic
materials engineering.

Observation Point 10.3: Be able to apply engineering management and economic
decision-making methods in the process of designing and developing solutions in
multidisciplinary environments, including simulated environments.

Graduation Requirement 11

Lifelong Learning:

Students should have the awareness and ability for independent learning, lifelong learning,
and critical thinking; be able to understand the impacts of broad technological changes on
engineering and society; and adapt to new technological changes.

Observation Point 11.1: Be able to adopt appropriate methods for continuous learning



according to personal and industry development needs, and possess the awareness and ability for
independent learning, lifelong learning, and critical thinking.

Observation Point 11.2: Possess independent learning ability, continuously follow and learn
about scientific and engineering advances related to the industry, understand the impacts of broad
technological changes on engineering and society, adapt to new technological changes, and have
the ability to understand, summarize, and raise questions about technical issues in the field of

metallic materials.
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IV.Graduation Requirements and Degree Awarding Requirements
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Only after completing the required courses within the length of study, and obtaining the total
credits of no less than 153+X and the second classroom credits of no less than 7 (passing the

examination of " Python Language Programming " course and obtain 1 credit),and passing the
qualification test of "National Student Physical Health Standard" can be allowed to graduate.

Note: The X credits include general elective courses, professional elective courses, and
self-selected courses. Students should take 10 to 20 credits based on their career development
intentions. Among them, at least the minimum credits required by each module of the general
elective courses should be completed (no less than 7 credits). Those who meet the graduation
requirements and comply with the "Xi'an Technological University Bachelor's Degree Awarding
Work Rules" will be awarded a Bachelor of Engineering degree.
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V.Curriculum System
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