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Learning Case Studies
model
Program PLO study program which is charged to the course
Learning .
Outcomes | Program Objectives (PO)
(PLO) PO -1 Able to apply basic knowledge of engineering mathematics to gain a thorough understanding of engineering principles
PO -2 Able to communicate effectively both verbally and in writing regarding basic engineering mathematics topics
PO -3 Able to apply basic engineering mathematics methods and skills needed to solve problems in the engineering field
PO -4 Able to work in cross-disciplinary and cultural arts teams
PO -5 Able to understand the need for lifelong learning in the field of engineering mathematics related to relevant current issues
PLO-PO Matrix
P.O
PO-1
PO-2
PO-3
PO-4
PO-5
PO Matrix at the end of each learning stage (Sub-PO)
P.O Week
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 16
PO-1
PO-2
PO-3
PO-4
PO-5
Short Through this lecture, students can explain and differentiate Real and Complex numbers, solve Functions, Limits and Continuities, Matrices,
Course Differentials and Integrals and can apply them to appropriate applications using the case method learning model in lectures.
Description
References | Main :
1. Danang Mursita. 2011. MATEMATIKA untuk Perguruan Tinggi. Rekayasa Sains, Bandung
2. K.A. Straud. 2010. Matematika untuk Teknik. Erlangga; Bandung
Supporters:




1. Thomas & Finney, 1988. Calculus dan Analityc Geometry. USA: Addition 7th — Wisley Publishing Company, Inc.
2. Stround, K.A. dan Erwin Sucipto. 1995. Matematika untuk Teknik. Jakarta: Erlangga

Supporting | lbrohim, S.T., M.T.

lecturer Dr. Puput Wanarti Rusimamto, S.T., M.T.
Dr. Raden Roro Hapsari Peni Agustin Tjahyaningtijas, S.Si., M.T.
Miftahur Rohman, S.T., M.T.

Final abilities of

Help Learning,
Learning methods,

Week. | €ach learning Evaluation Student Assignments, ;ﬁg:i'glgs Assessment
stage [ Estimated time] [ References ] Weight (%)
(Sub-PO)

Indicator Criteria & Form Offline ( offline’) | Online ( online)
&) @ @) @ ) ©) ) ®)
1 Students are able 1. Students can Criteria: Approach: Material: 5%
to understand real complete or classify Maximum score 100 | Scientific Meeting
Pumtl_)ers, rational rsetaldnurtnbers.z. | Method: material 1
unction udents can solve :
inequalities and rational split function !=orm of Assessment | questions and Reader: .
absolute function inequalities3. o . |answersand Danang Mursita.
inequalities. Students can solve | Participatory Activities | problem solving 2011.
absolute function Approach MATHEMATICS
inequalities 4. strategy: practice for Higher
E}%’gﬁ;}ff;’;a‘é‘xg various questions Education.
related to problems 3X50 Scte_nce .
in the field of Engineering,
engineering. Bandung
2 - Students are able | - Students are able | Criteria: Approach: Material: 10%
to sketch basic to sketch basic Each number has a | Scientific Meeting
gsiaghstwnh shlgtls - giaghstwnh shlbftls t maximum score of Method: material 2
udents are able udents are able to | 100 ) .
to determine the determine the Question and Reader: KA
domain and range domain and range of | Form of Assessment answerand Straud. 2010.
of a function - a function both in ) group discussion Mathematics for
Students are able terms of basic o o Model: Direct Engineering.
to prove even and function and shift - | Participatory ACtivities | | oo ping Erlangga;
odd functions - Students are able to Learning Bandung
Students are able prove even and odd Strateqy:
to determine the functions through 9y
composition of questions - Students approach per
functions are able to group, active
determine the during the 2nd
composition of meeting
functions 3 X 50
3 - Students - Students Criteria: Approach: Material: 5%
understand the | understand the For each question | Scientific Meeting
meaning of left limit | meaning of left limit number, the Method: material 3
and right limit of a and right limit of a maximum score is i . d Readers:
ladder function in ladder function - 100 Question an eaders:
solving these Students answer and Stround, KA and
problems - understand the discussion Erwin Sucipto.
Students conditions for a Model: Direct 1995.
understand the continuous function learning Learning Mathematics for
conditions for a - Students Strategy: active Engineering.
function to be understand an in class durin Jakarta:
continuous at a infinite limit and a juring :
point given through | limit at infinity. the meeting Erlangga
the problems - (asking
Students questions,
understand an working on
infinite limit and a practice
limit at infinity. questions, etc.)
3X50
4 - Students can - Students can Criteria: Approach: Material: 0%
understand the understand the For each question, | Scientific Meeting
g’leanl?g Ofth h dme?m?g Ofth h the maximum score | Method: material 4
erivatives throug erivatives throug is 100 : .
the concept of the concept of limits. Question and References:
limits from solving - Students are able | Eorm of Assessment answer and Thomas &
questions about to solve derivative | . discussion Finney, 1988.
derivatives - problems using N " Model: Direct Calculus and
Students are able formulas - Students | Participatory ACtivities | |oaming Learning Analytical

to solve derivative
problems using
formulas - Students
are able to solve
chain derivatives
(ordinary
substitutions) from
guestions in books
I'and Il - Students
are able to
determine high-
level derivatives -
Students are able
to understand
derivatives of
implicit functions

are able to solve
chain derivatives
(ordinary
substitution) -
Students are able to
determine higher
order derivatives -
Students are able to
understand implicit
function derivatives

Strategy: active
in class during
the meeting
(asking
questions,
working on
practice
questions, etc.)
3 X 50

Geometry. USA:
Addition 7th —
Wisley
Publishing
Company, Inc.




- Students - Students Criteria: Approach: Material: 0%
understand the understand the Eor each question Scientific Meeting
exeme values of | extere vaues ofa | the maximim score. | wethod: mateial
- - is ; .

Students can can determine g#se\/\slgsgr?;d 5;;‘::2‘:;3'
gggcr)mr]? points tségtilrotr;g:ayspiomts and | Form of Assessment discussion Finney, 1988.
and their types Students can N - Model: Direct Calculus and
through questions - | determine the Participatory ACtiVIties | o2 ming Learning Analytical
dstteLtlgren?itr?eC?hne wﬁgr‘]’f#]gffﬁgg{i‘ggon Strategy: active Geometry. USA:
interval of a increases and when 'E class c_iurmg C‘;I_d;tlon 7th—
function when the the function the meeting Isiey
function increases | decreases - (asking Publishing
and when the Students can questions, Company, Inc.
function decreases | determine whether a working on
from the given function is concave practice
function - Students upwards or questions, etc.)
can determine downwards and can 3 X 50
whether a function determine the
is concave up or inflection point. -
curved and can Students can draw
determine turning curves using first
points. - Students and higher order
can draw curves derivatives
using first and
higher order
derivatives
- Students can - Students can Criteria: Approach: Material: 5%
determine the determine the Each question has a | Scientific Meeting 6
it and socond |~ | st and second | ep mum seore of | Method: materials
derivatives in derivatives in gr']’lsemslgfgri;d ?;;’::2‘;5:
zggﬁtl:castions Zggﬁlc(;stions namely Form of Assessment | jiscussion Finney, 1988.
namely related to related to diétance, P . Activiti Model: Direct Calculus and
distance, speed speed and articipatory ACUVIties | |64rning Learning Analytical
g'&? d?e%?glce;%non' - g?ﬁggg“ggh‘ Strategy: active Geometry. USA:
determine the determine the 'E class c!urlng ’3‘7.‘1;“0'7 7th—
interpretation of the | interpretation of the the meeting Isiey
first and second first and second (asking Publishing
derivatives in the derivatives in the questions, Company, Inc.
tangent gradient tangent gradient working on
equation (PGS), equation (PGS), practice
normal line normal line equation )
equation (PGN). - (PGN). - Students guxeztéons, etc)
Students can can determine
determine problems related to
problems related to | derivatives in
derivatives in engineering and
engineering and other fields.
other fields.
- Students can 1. Solve engineering | Criteria: Approach: Material: 5%
get.em;l‘lne problems releated to | Total score 100 ScientificMethod: Meeting

erivative maximum an ; ; ;
applications for minimum extreme Form of Assessment DISC[:-SSIOH’d r;a;[enal g .
extreme values - values 2. Solving . question an . eterences:
Students can the value of a limit |~ . |answerModel: Thomas &
determine the using derivatives Participatory Activities | Problem Based Finney, 1988.
value of a limit (delhopital‘s LearningLearning Calculus and
using derivatives theorem/postulate)3. Strategy: Analytical
Eﬁ::)r}gﬁ:t/?)lostulate) gg&]iglftitgns related Tutorial, regular Geometry. USA:
- Students can to derivatives or Ise;:(tng s ,‘j\\;{dlmon 7th -
determine differentials in Istey
applications related | engineering Publishing
to derivatives or Company, Inc.
differentials in the
field of engineering
- Students can 1. solving problems | Criteria: Approach: Material: 0%
determine or solve related to speed and | Each group member | Scientific Meeting
problems in the acceleration2. solve | gets the same score hod: ial 1-
field of engineering problems related to in the same group. MSLS?%n and g::jr:.. 7
related to derivative | limits using a?nswer Danang. Mursita
or derivative Delhopithal‘s , -
themes by theorem3. solve Form of Assessment | jiscyssion and 2011.
completing group problems relatedto | . . assignment MATHEMATICS
assignments. tangent lines and Zg;]sgrigrs\w;roduct Model: Direct for Higher
gggggrzggn normal lines Assessment learning model Education.

radients of Strategy: Science
?angent lines and assignment and Engineering,
normal lines limit presentation in Bandung

problems with the
concept of
derivatives

turns. Approach:
Scientific
Method:
Question and
answer,
discussion and
presentation
Model:
cooperative
Strategy:
assignments and
presentations in
turns.

3X50




9 SUB SUMATIVE Understanding Criteria: Approach: Material: 5%
TEST (UTS) - rational and The number of Scientific Meeting
Urg_dersltan((:ijlng _absoluﬁ_spllt questions is 4 Method: material 9
rational an inequalities - numbers, and each ; X
absolute split Understanding question number Question and Reader: .
inequalities - drawing graphs with | has a maximum answer, Danang Mursita.
Understanding shifts, determining score of 25, so the | discussion and 2011.
drawing graphs the domain and maximum score is assignment MATHEMATICS
with shifts, range of a function - 100 Model: Direct for Higher
gg}ﬁgﬂrggg Egﬁge Eoerﬁgirtrinoigisnfgo:he learning model Education.
of a function - continuity of a !:orm of Assessment Stre_ltegy: d ECIE_HCG .
Determining the function, through 3 |+ . |assignment an ngineering,
conditions for conditions. - Participatory Activities | presentation in Bandung
continuity of a Determining turns. Approach:
function, through 3 derivatives of Scientific
conditions. - algebraic functions, Method:

Determining trigonometric ;
derivatives of functions, both gr:l Sev\slgfn and
algebraic functions, | explicit and implicit ) !
trigonometric functions - discussion and
functions, both Determining or presentation
explicit and implicit solving derivative Model:
functions - problems (extreme cooperative
Determining or values, PGS, PGN, .
solving derivative speed and Strategy:
problems (extreme acceleration) assignments a_nd
values, PGS, PGN, presentations in
speed and turns.
acceleration) 3X50

10 - Students can - Students can Criteria: Approach: Material: 5%
deterrtnl(r;e !nt?_grals deterrtmge !m?_grals_ 1.Evaluation: Scientific Meeting
as anti-derivatives as anti-derivatives in . -
in indefinite indefinite integrals - 2.cap complete gﬁg;?%n and g:ftg:ﬂigs-
integrals - Students | Students can daily tasks and :
can determine determine definite practice face to | anSwer, Thomas &
definite integrals integrals and can face discussion and Finney, 1988.
and can determine determine the assignment Calculus and
the properties of an | properties of an Model: Direct Analytical
integral whether integral whether Form of Assessment learning model Geometry. USA:
definite or definite or indefinite. - L Strateqy: Addition 7th —
indefinite. - - Students can Participatory Activities | Stratedy: g Wis
Students can determine integrals assignment an Istey
determine integrals | using existing presentation in Publishing
using existing formulas, both turns. Approach: Company, Inc.
formulas, both algebraic integral Scientific
algebraic integral formulas and Method:
formulas and trigonometric Question and
trigonometric functions answer
functions ; !

discussion and
presentation
Model:
cooperative
Strategy:
assignments and
presentations in
turns.

3 X 50

11 - Students can - Students can Criteria: Approach: Material: 5%
determine partial determine partial 1.Assessment Scientific Meeting
integrals - Students | integrals - Students o Method: material 11
can determine can determine Criteria: Questio.n and Reader: KA
integrals of rational | integrals of rational 2.1. Maximum :
split functions - split functions - scoring of 100 | &nswer, Straud. 2010,
Students can Students can for each discussion and Mathematics for
determine determine formative test or assignment Engineering.
trigonometric trigonometric Model: Direct Erlangga;

O OITIETIE gga,
substitution substitution integrals PTS and PAS learning model Bandung
integrals 3.2. Follow the Strateqy:

UNESA scorin rategy:
; X 9 | assignment and
ormat:

participation (2),

Assignments (3),

PTS (2) and PS
(©)

4.3. Minimum
attendance
requirement is
75%

Form of Assessment

Participatory Activities

presentation in
turns.
3 X 50




12 - Students can - Students can Criteria: Approach: Material: 5%
determine determine questions 1.1. Maximum Scientific Meeting
guestions related to | related to integrals, ) Method: material 12
integrals, discuss discuss scoring of 100 ion and Reader:
assignments in assignments in for each Question an eader: )
groups - Determine | groups - Determine formative test or | aNSWer, Danang Mursita.
the activity for each | the activity for each PTS and PAs | discussion and 2011.
group in the group in the 2.2 Follow the presentation MATHEMATICS
presentation. - presentation. - e : Model: for Higher
dstteLtlgrenr”:itr?ecﬁ{t]egrals gé%gsgitr?ecﬁlqegrals thjjl;lrEastA seormne cooperative Education.
techniques by techniques by Assignments (3) gnments a 9/ 9,
characterizing the characterizing the 9 ' | presentations in Bandung
characteristics of characteristics of the PTS (2) and PS | tums.
the problem problem (3) 3X50

3.3. Minimum
attendance
requirement is
75%

Form of Assessment
Participatory Activities

13 - Students can - Students can Criteria: Approach: Material: 5%
determine the determine the 1.1, Maximum Scientific Meeting
application of the application of the ) ; Method: material 13
integral to the area | integral to the area scoring of 100 tion and Reader: KA
of a flat plane to of a flat plane to the for each Question an eader:
the x-axis (pias to x-axis (pias to the x- formative test or | @nSWer, Straud. 2010,
the x-axis) - axis) - Students can PTS and PAS discussion and Mathematics for
Students can determine the 2.2 Eollow th presentation Engineering.
determine the application of the -2 Foliow e_ Model: Erlangga;
application of the integral to the area UNESA scoring | ¢ herative Bandung
integral to the area of a flat plane to the format: Strateqy:
of a flat plane to y-axis (pias to the y- participation (2), egy: d
the y-axis (pias to axis) - Students can Assignments (3) assignments an
the y-axis) - solve engineering 9 ' | presentations in
Students can solve | problems related to PTS (2) and PS | turns.
engineering area and volume 3) 3 X 50
problems related to rotating objects with 3.3. Minimum
area and volume integrals attendance
rotating objects ) .
with integrals requirement is

75%

14 - Students can - Students can Criteria: Approach: Material: 5%
determine the determine the 1.1. Maximum Scientific Meeting
application of the application of the ) Method: material 14
integral to the integral to the scoring of 100 ion and Ref .
contents or volume | contents or volume for each Question an ererences:
of a flat plane when | of a flat plane when formative test or | &NSWer, Thomas &
rotated about the x- | rotated about the x- PTS and PAs | discussion and Finney, 1988.
axis (rotation axis axis (rotation axis to 2.2 Follow th assignment Calculus and
to the x-axis) - the x-axis) - - Foliow the Model: Direct Analytical
Students can Students can UNESA SCOMNG | |a4rning model Geometry. USA:
determine the determine the format: Strateqy: Addition 7th —
integral application integral application participation (2), egy: d sl
to the content or to the content or Assignments (3) assignment an Wisley
volume of a flat volume of a flat g » | presentation in Publishing
plane when rotated | plane when rotated PTS (2)and PS | turns. Company, Inc.
about the y-axis about the y-axis ?3) 3X50
(rotation axis to the (rotation axis to the 3.3. Minimum
y-axis) - Students y-axis) - Students attendance
can determine can determine ) .
special integral special integral requirement is
application related application related to 75%
to the volume of a the volume of a
rotating object from | rotating object from | Form of Assessment
a combination of a combination of .
several known several known Participatory Activities
functions functions

15 - Students can - Students can Criteria: Method: Material: 15th 5%
L1 Masimum | Queston and
integrals to the integrals to the scoring of 100 zlnswer,‘ d : afterlal .
length of a curve or | length of a curve or for each IScussion an ererences:
the circumference | the circumference of formative test or | Presentation Thomas &
of a curve a curve regarding PTS and PAS | Model: Finney, 1988.
regarding the x- the x-axis. - 2.2, Eollow th cooperative Calculus and
axis. - Students Students can -2 Follow e, Strategy: Analytical
can determine the | determine the UNESA scoring | ssignments and Geometry. USA:
application of the application of the format:

integral to the
length of a curve or
the circumference
of acurve tothey
axis - Students can
determine the
application of the
integral to the
length of a curve or
the circumference
of a parameter
function curve to
the variable t.

integral to the length

of a curve or the
circumference of a

curve to the y axis -

Students can
determine the
application of the

integral to the length

of a curve or the
circumference of a
parameter function

curve to the variable

t.

participation (2),
Assignments (3),
PTS (2) and PS
(©)

3.3. Minimum
attendance
requirement is
75%

Form of Assessment

Participatory Activities

presentations in
turns.
1X1

Addition 7th —
Wisley
Publishing
Company, Inc.
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Sub Summative Material:

Exam-2 (2nd UTS) Form of Assessment | 3 X 50 Meeting
- Students can .

guestions related to
integrals and Bandung
integral techniques
of rational functions
and trigonometry
substitution -
Students can solve
questions related to
the application of
integrals, namely
the area to each
slope. - Students
can solve
questions related to
the application of
integrals, namely
volume to each
slope. - Students
can solve
questions related to
the application of
integrals, namely
the length of the
curve to each
slope.-

solve questions : material 1-15

related to integrals Participatory Activities Reader: )

and integral Danang Mursita.

techniques of 2011.

algebra, composite MATHEMATICS

functions for Higher

(substitution), and Education.

partial integrals - ;

Students can solve Science
Engineering,

5%

Evaluation Percentage Recap: Case Study
No [ Evaluation Percentage
1. [ Participatory Activities 60%
60%
Notes
1. Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each Study Program
graduate which are the internalization of attitudes, mastery of knowledge and skills according to the level of their study program
obtained through the learning process.

2. The PLO imposed on courses are several learning outcomes of study program graduates (CPL-Study Program) which are used
for the formation/development of a course consisting of aspects of attitude, general skills, special skills and knowledge.

3. Program Objectives (PO) are abilities that are specifically described from the PLO assigned to a course, and are specific to the
study material or learning materials for that course.

4. Subject Sub-PO (Sub-PO) is a capability that is specifically described from the PO that can be measured or observed and is the
final ability that is planned at each learning stage, and is specific to the learning material of the course.

5. Indicators for assessing ability in the process and student learning outcomes are specific and measurable statements that
identify the ability or performance of student learning outcomes accompanied by evidence.

6. Assessment Criteria are benchmarks used as a measure or measure of learning achievement in assessments based on
predetermined indicators. Assessment criteria are guidelines for assessors so that assessments are consistent and unbiased.
Criteria can be quantitative or qualitative.

7. Forms of assessment: test and non-test.

8. Forms of learning: Lecture, Response, Tutorial, Seminar or equivalent, Practicum, Studio Practice, Workshop Practice, Field
Practice, Research, Community Service and/or other equivalent forms of learning.

9. Learning Methods: Small Group Discussion, Role-Play & Simulation, Discovery Learning, Self-Directed Learning, Cooperative

Learning, Collaborative Learning, Contextual Learning, Project Based Learning, and other equivalent methods.

10. Learning materials are details or descriptions of study materials which can be presented in the form of several main points and

sub-topics.

11. The assessment weight is the percentage of assessment of each sub-PO achievement whose size is proportional to the level of

difficulty of achieving that sub-PO, and the total is 100%.

12. TM=Face to face, PT=Structured assignments, BM=Independent study.




	Universitas Negeri Surabaya Faculty of Engineering,  Electrical Engineering Undergraduate Study Program
	SEMESTER LEARNING PLAN
	Program Learning Outcomes (PLO)
	PLO study program which is charged to the course
	Program Objectives (PO)
	PLO-PO Matrix
	PO Matrix at the end of each learning stage (Sub-PO)
	Short Course Description
	References
	Supporting lecturer
	Final abilities of each learning stage  (Sub-PO)
	Week 1
	Week 2
	Week 3
	Week 4
	Week 5
	Week 6
	Week 7
	Week 8
	Week 9
	Week 10
	Week 11
	Week 12
	Week 13
	Week 14
	Week 15
	Week 16
	Evaluation Percentage Recap: Case Study
	Notes

