	Diploma Programme subject outline—Group 5: mathematics

	School name
	
	School code
	

	Name of the DP subject
	Mathematics

	Level
(indicate with X)
	
	
	
	
	
	
	

	
	Higher
	X
	Standard completed in two years
	
	Standard completed in one year  *
	
	

	
	
	
	
	
	
	
	

	Name of the teacher who completed this outline
	Vitaly Margaritov 
	Date of IB training
	

	Date when outline was completed
	27.10.13
	Name of workshop 
(indicate name of subject and workshop category)
	


* All Diploma Programme courses are designed as two-year learning experiences. However, up to two standard level subjects, excluding languages ab initio and pilot subjects, can be completed in one year, according to conditions established in the Handbook of procedures for the Diploma Programme.

Course outline

Use the following table to organize the topics to be taught in the course. If you need to include topics that cover other requirements you have to teach (for example, national syllabus), make sure that you do so in an integrated way, but also differentiate them using italics. Add as many rows as you need.

This document should not be a day-by-day accounting of each unit. It is an outline showing how you will distribute the topics and the time to ensure that students are prepared to comply with the requirements of the subject.

This outline should show how you will develop the teaching of the subject. It should reflect the individual nature of the course in your classroom and should not just be a “copy and paste” from the subject guide.

If you will teach both higher and standard level, make sure that this is clearly identified in your outline.

	
	Topic/unit 
	Contents
	Allocated time
	Assessment instruments to be used
	Resources

	
	(as identified in the IB subject guide) State the topics/units in the order you are planning to teach them.
	One class is 45 minutes
	(weeks)
	
	List the main resources to be used, including information technology if applicable.

	
	
	In one week there are 5 classes
	
	
	

	Year 1
	Concept of function and it's graph
	
	2
	Every topic will be attended by the writen test. There are also 7  trial papers devoted to 7 themes of the subject including the option
	Textbook: Haese and Harris, Mathematics for international students, HL

	
	Sequences and series
	
	1
	
	

	
	Exponentials
	
	2
	
	

	
	Logarithms
	
	2
	
	

	
	Graphing and transforming functions
	
	2
	
	

	
	Quadratic equations and functions
	
	1
	A Paper on Functions
	

	
	Complex numbers and polinomials
	
	1
	
	

	
	Counting and binomial expansion
	
	2
	
	

	
	Mathematical induction
	
	1
	A Paper on Algebra
	

	
	The unit circle and radian measure
	
	1
	
	

	
	Non-right angled triangle trigonometry
	
	2
	
	Technology: CASIO FX-9750 GLL, Geogebra

	
	Advanced trigonometry
	
	3
	A Paper on Trigonometry
	

	
	Descriptive statistic
	
	2
	
	

	
	Probability
	
	2
	
	

	
	Vectors in 2 and 3 dimensions
	
	4
	
	

	
	Complex numbers
	
	2
	
	

	
	Introduction to culculus
	
	1
	
	

	
	Differential calculus
	
	1
	
	

	
	Applications of differential calculus
	
	2
	
	


	
	Topic/unit 
	Contents
	Allocated time
	Assessment instruments to be used
	Resources

	
	(as identified in the IB subject guide) State the topics/units in the order you are planning to teach them.
	One class is 
	45
	minutes
	List the main resources to be used, including information technology if applicable.

	
	
	In one week there are
	5
	classes
	

	Year 2
	Lines and planes in space 
	
	3
	A Paper on Coordinates
	

	
	Derivatives of exponential and logarithmic functions
	
	1
	
	

	
	Derivatives of circular functions and related rates
	
	1
	
	

	
	Integration
	
	1
	
	

	
	Applications of integration
	
	1
	
	

	
	Applications of integration
	
	1
	
	

	
	Volumes of revolution
	
	1
	
	

	
	Further integration and differential equations
	
	3
	A Paper on Calculus
	

	
	Statistical distributions of discrete random variables
	
	2
	
	

	
	Statistical distribution of continues random variables
	
	3
	A Paper on Statistics and Probability
	

	
	Option
	
	13
	A Paper on the Option
	


IB internal assessment requirement to be completed during the course

Briefly explain how and when you will work on it. Include the date when you will first introduce the internal assessment requirement to your students, the different stages and when the internal assessment requirement will be due.
	I’ll prefer to introduce the exploration next time after acquaintance. But the start will be made in the middle of the first year. During the first three months we will regard some examples of exploration and make some test papers or reports similar to them. In January students will choose their topics (or stimuli). Then they will have a month to make a draft (February). I will schedule 4 meetings:

1. To determine the graph of topics connected with the chosen one (in agreement with interests of the student and knowledge of the teacher, as it was advised somewhere with use of stimuli).

2. To put an interesting and deep question, connecting some points of the graph.

3. To determine a direction of thought movement: what points and in what order will be concerned?

4. To finish the draft.

Then during two months the students will work more or less independently. There should be at least one lesson, devoted to presentation of their intermediate results.  One month more will be there to complete and to design the text (September). 

Deadlines:

1. 1 st of February to choose a topic.

2. 15 of March to make a draft.

3. 15 of May to cover a whole content.

4. 1st of October to complete the text.

If any student isn’t in time, for him there should be prepared a schedule for library work. His parents will be informed that he will work there until some part of the text will be written. It should be controlled by his teacher and a librarian.


Links to TOK
You are expected to explore links between the topics of your subject and TOK. As an example of how you would do this, choose one topic from your course outline that would allow your students to make links with TOK. Describe how you would plan the lesson.
	Topic
	Link with TOK (including description of lesson plan)

	Sequences and series
	PLAN

1. The recurrent way of sequence generation. Examples: the chess legend, the growth of a population, the Achilleus and a turtle paradox.

2.Formulae and exercises

3.Questions to discuss: Is it a contradiction – to complete an infinit process? (Link to Kantor's theory of infinite sets) How does Math overpass contradictions? (Example: Russell's paradox). The logical structure of mathematical theory: axioms, theorems.

4. Complementary discussion topics:

- extensive and intensive ways of development.

- the house-painter paradox; does Math always conform with intuition?

	
	


International mindedness

Every IB course should contribute to the development of international mindedness in students. As an example of how you would do this, choose one topic from your outline that would allow your students to analyse it from different cultural perspectives. Briefly explain the reason for your choice and what resources you will use to achieve this goal.
	Topic
	Contribution to the development of international mindedness (including resources you will use)

	Sequences and series
	The paradox of Zeno: formulated in ancient Greece and solved only in modern (European) Math. The cause of it lies in sphere of culture: greeks didn't admit actual infinity.
Almost every topic can be chosen to show international character of Math, because of its historical perspective and its global significance for human civilization. Resources: works on history of Math of A.Koyre, B.L.van der Waerden and others, online resources.



Development of the IB learner profile

Through the course it is also expected that students will develop the attributes of the IB learner profile. As an example of how you would do this, choose one topic from your course outline and explain how the contents and related skills would pursue the development of any attribute(s) of the IB learner profile that you will identify. 
	Topic
	Contribution to the development of the attribute(s) of the IB learner profile

	Sequences and series
	Inquirers: Problem that they deal with is put keenly, it’s open to everyone; it makes them to offer their own solution.
Knowledgeable, Thinkers: The solution of the paradox emphasizes peculiarities of important physical and mathematical concepts such as space-time continuum, real number, actual infinity and so on.
Communicators: during discussions students practise their communicational skills.
Principled, Open-minded: during discussions they learn to have respect for another point of view.
Caring: when consider demography problems, students can from the point of view of ethics appreciate different methods to find a way out.
Risk-takers: There are many tasks in different contexts that can be given to apply sequences; students are not to be afraid of unfamiliar situations.



Resources
Describe the resources that you and your student will have to support the subject. Indicate whether they are sufficient in terms of quality, quantity and variety. Briefly describe what plans are in place if changes are needed
	Textbook: Haese and Harris, Mathematics for international students, HL. Electronic – for every student, Paperback – 2 copies in the library (in queue to purchase)

Additional literature: 
1. Cambrige University Press, Mathematics For the IB Diploma HL (2012)  - - Paperback – 2 copies in the library (in queue to purchase)

2. Pearson Baccalaureat, Mathematics For the IB Diploma SL, HL (2012) - - Paperback – 2 copies in the library (in queue to purchase)

3. IB Mathematics Higher Level Course Book: Oxford IB Diploma Programme - - Paperback – 2 copies in the library (in queue to purchase)
This list will be permanently enlarged with complementary papers which could rise student's inerest to the subject.
Technology: CASIO FX-9750 GLL (Students are to buy it themselves, school helps to organise it), Geogebra, 3D Functions Plotter (Google apps), Quick Graph, Grapher, (for  Ipads) 
Online materials: http://www.ovguide.com/tv/the_story_of_maths.htm and others 



	


