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Design for Engineering
Unit 5

Systems Engineering 

What is Systems Engineering?

According to the INCOSE, International Council of Systems Engineering incorporates all the different facets of a system using them to create a successful system for a client. The focus is on defining the customer’s needs and functional requirements through the development phase of the cycle, documenting the requirements, and then through the design process and system refinement consider all the aspects used to solve the complete problem: operations, performance, test manufacturing, cost and schedule, training and support, and disposal. http://www.incose.org/practice/whatissystemseng.aspx
A system is a collection of different parts that when combined as one produce results that are not something that could be done by the individual parts alone. The individual parts or elements can include people, hardware, software, facilities, policies and documents; all things required to produce system–level results.  The results are system level qualities, properties, characteristics, functions, behavior and performance. The results add value to the system as an entity since it is contributed by all the parts and created by the interaction and relationship of those parts. How the parts are interconnected is very important in the results that are obtained for the system. http://www.incose.org/practice/fellowsconsensus.aspx
What are the Educational Requirements of a Systems Engineer?
According to the University of Virginia this is the class work schedule required for Graduation as a System Engineer.
	[image: image1.wmf]SCHOOL OF

ENGINEERING

& APPLIED SCIENCE

University of Virginia • Systems Engineering


	Plan of Study

Bachelor of Science in Systems Engineering

University of Virginia




Student:__________________________________
Date: ____________
Advisor:____________

Course requirements are listed below by semester.  For advising and planning purposes, please (i) check (() the courses for which you are currently enrolled (or enrolling) and (ii) record your grade for each course previously completed.

(
First Semester
(
Second Semester

___
APMA 111
Single Var Calculus
4
___
APMA 212
Multivariable Calculus
4

___
CHEM 151
Intro Chem for Engr
3
___
PHYS 142E
General Physics I
3

___
CHEM 151L
Intro Chem Lab 
1
___
PHYS 142W
General Physics I Lab
1
___
ENGR 162
Intro to Engineering 
4
___
CS 101
Intro to Computer Sci
3

___
STS 101 
Lang Com & Tech Soc
3
___
________
Science Elective I  (1)
3




15
___
________
HSS Elective  (3)
3







17

(
Third Semester
(
Fourth Semester

___
APMA 213
Ordinary Diff Eqns
4
___
APMA 308
Linear Algebra
3

___
CS 201
Software Devel Methods
3
___
APMA 310
Probability
3

___
SYS 201
Sys Engr Concepts
3
___
SYS 202
Data & Information Engr
3

___
PHYS 241E
General Physics II
3
___
________
Science Elective II  (2)
3
___
PHYS 241L
General Physics II Lab
1
___
________
STS 200/300 Elective
3
___
________
HSS Elective  (3)
3



15




17

(
Fifth Semester
(
Sixth Semester

___
APMA 312
Statistics
3
___
SYS 334
System Evaluation
3

___
SYS 321
Determ Decision Models
3
___
SYS 360
Stochastic Dec Models
3

___
SYS 323
Human Mach Interface
3
___
SYS 362
Discrete Event Simul
4

___
SYS 355
SE Design Coll I
1
___
________
Application Elective  (4)
3

___
________
HSS Elective  (3)
3
___
________
Unrestricted Elective
3
___
________
Technical Elective  (5)
3



16




16





(
Seventh Semester
(
Eighth Semester

___
STS 401
West Tech & Cult
3
___
STS 402
Engr Ethics & Society
3

___
SYS 421
Linear Statistical Models
4
___
SYS 454
Systems Design II
3

___
SYS 453
Systems Design I 
3
___
________
Technical Elective  (5)
3

___
SYS 455
SE Design Coll II
1
___
________
Application Elective  (4)
3

___
________
Application Elective  (4)
3
___
________
Unrestricted Elective
3
___
________
Unrestricted Elective
3



15




17

128 credits – minimum required for graduation

(1)
Suitable science elective I courses are shown on SEAS approved list.

(2)
Suitable advanced science electives should be chosen from 200, 300, and 400 level science or mathematics courses approved for science majors.

(3)
Nine credits of humanities and social science electives should be selected in a related subject area of humanities and social sciences.  

(4)
Nine credits of applications electives should be selected in a related applications area of systems engineering (see attached list of courses).

(5) Technical electives should be selected from 200 level and above courses in SEAS other than STS.

Revised 06/28/04

http://www.sys.virginia.edu/files/plan2005.doc
The above is an example of the coursework required for completion of an undergraduate degree in systems engineering.

Qualifications of a Systems Engineer

Systems engineering is critical in engineering-related careers. It plays a central role not only for those whose job responsibility is specifically systems engineering, but also for a much broader spectrum of work in technology-based and/or technology-dependent enterprises.
http://www.isr.umd.edu/ISR/education/careers.html
A bachelor’s degree in engineering is required for almost all entry-level engineering jobs. College graduates with a degree in a physical science or mathematics occasionally may qualify for some engineering jobs, especially in specialties in high demand. Most engineering degrees are granted in electrical, electronics, mechanical, or civil engineering. Engineers trained in one branch may work in related branches. For example, many aerospace engineers have training in mechanical engineering. This flexibility allows employers to fill open staffing positions in new technologies and specialties in which engineers may be in short supply. It also provides opportunities for engineers to shift to fields with better employment prospects or to those areas closer to their interests.

Most engineering programs involve a concentration of study in an engineering specialty, along with courses in both mathematics and the physical and life sciences. General courses not directly related to engineering, such as those in the social sciences or humanities, are often a required component of programs. Many programs also include courses in general engineering. A design course, sometimes accompanied by a computer or laboratory class or both, is part of the curriculum of most programs. http://stats.bls.gov/oco/ocos027.htm
Working Conditions

Most engineers work in office buildings, laboratories, or industrial plants. Others may spend time outdoors at construction sites, oil and gas exploration, and at production sites; where they monitor or direct operations or solve onsite problems. Some engineers travel extensively to plants or worksites to perform their assigned job.

Many engineers work a standard 40-hour week. There are times, where deadlines or design standards may bring extra pressure to a job, requiring engineers to work longer hours. http://stats.bls.gov/oco/ocos027.htm
Earnings

Earnings for engineers vary significantly by specialty, industry, and education. Even so, as a group, engineers earn some of the highest average starting salaries among those holding bachelor’s degrees. The following tabulation shows average starting salary offers for engineers, according to a 2005 survey by the National Association of Colleges and Employers.

	Curriculum
	Bachelor's
	Master's
	Ph.D.

	 
	 
	 
	 

	Aerospace/aeronautical/astronautical
	$50,993
	$62,930
	$72,529

	Agricultural
	46,172
	53,022
	 

	Bioengineering & biomedical
	48,503
	59,667
	 

	Chemical
	53,813
	57,260
	79,591

	Civil
	43,679
	48,050
	59,625

	Computer
	52,464
	60,354
	69,625

	Electrical/electronics & communications
	51,888
	64,416
	80,206

	Environmental/environmental health
	47,384
	 
	 

	Industrial/manufacturing
	49,567
	56,561
	85,000

	Materials
	50,982
	 
	 

	Mechanical
	50,236
	59,880
	68,299

	Mining & mineral
	48,643
	 
	 

	Nuclear
	51,182
	58,814
	 

	Petroleum
	61,516
	58,000
	


http://stats.bls.gov/oco/ocos027.htm
According to the North Dakota State University Industrial and Manufacturing Engineering Department, in 2003-2004 the highest accepted starting salary was $55,000.00, the average starting salary was $48,000.00 and lowest accepted salary was $43,000.00

Advancement Potential


Advancement opportunities are at the present time very good in the field of systems engineering since many fields on the cutting edge of technology employ systems engineers to insure the quality of their products fields evolve from computer technology and applications in today’s world. This is a field with a tremendous amount of growth and future growth for jobs and is one area a person should consider continuing their education in.
Standards Addressed in this Assignment
Standard 2: Students will develop an understanding of the core concepts of technology.
X. Systems, which are the building blocks of technology, are embedded within larger technological, societal and environmental systems.
2006 Greg Heitkamp

This material is based upon work supported by the National Science Foundation under Grant No. 0402616.) Any opinions, findings and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the view of the National Science Foundation (NSF). 
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