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Era of the fourth industrial revolution?”
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Microsoft wants to empower every student today to
succeed in tomorrow’s job market, regardless of

socio-economic status or ability.
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Artificial Intelligence Professional Program - Curriculum Overview

Course 1 - Introduction to Artificial Intelligence (Al)
Course 2 - Introduction to Python for Data Science
Course 3 - Essential Mathematics for Artificial Intelligence
Course 4 - Ethics and Law in Data and Analytics
Course 5 - Data Science Essentials

Course 6 - Principles of Machine Learning

Course 7 - Deep Learning Explained

Course 8 - Reinforcement Learning Explained
Course 9a - Knowledge Graphs - TBA

Course 9b - Computer Vision and Image Analysis
Course 9c - Speech Recognition Systems

Course 9d - Natural Language Processing (NLP)



Course 1 : Introduction to Artificial Intelligence (Al)
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e Build simple machine learning models with Azure Machine Learning;
e Use Python and Microsoft cognitive services to work with text, speech, images, and video;

e Use the Microsoft Bot Framework to implement conversational bots.
zeo| AN

e Introduction

e Machine Learning — The Foundation of Al



e Text and Speech — Understanding Language
o Computer Vision — Seeing the World Through Al
e Bots — Conversation as a Platform
o Next Steps
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Course 2 : Introduction to Python for Data Science

°
2

0>

Feotg ke F
—

Ao 2~4 A7 Stz B

=

b

=
t7] 2k Microsoft

: Computer Science

r

=

. ol=
.2

o 49l st=/g0

on & 44 4M

02 nE

Zek|of ASLIE

o2 B2 ChE 38 Z23H0| AL8El= Ofe d=et =220 A YL AlZHo] X[ o
meh of 2E &2 AN E W AUt ARLIEE TOMe2 HI} Xz JY & =+ QU=
=75 EOl £

=x
QI&LICH ZOPXM Oz mo|Moz Oo|EE
[ =

Pandas DataFrames 2 Z2 O|O|E #X
Mol =22 Hi*A & LICk Bk oo
Z9te 2 ST A|Z=tE B A = LI

L

MY oty
oM TO[EfH0|A Ti HMAE TAS Y HO|E XY B
Zo| AEA

MM 1: Python Basics
oM MA HES WESHAIL. CHE H0jH S Zdste A K 5 ZHEL(CH

MM 2: Python Lists
StLte| O|E2 2 CHYfot MOl 245 X5t

(=] |=H=] L
%EEE %%E &Hg, T HHEH X O o I'E

rE
=
o
rE
o
no
+
$Q

gL 2= 3/S

MM 3: Functions and Packages
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MM 5: Matplotlib
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MM 6: Control flow and Pandas
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e Explore Python language fundamentals, e Build Numpy arrays, and perform
including basic syntax, variables, and types interesting calculations

e Create and manipulate regular Python lists e Create and customize plots on real data

e Use functions and import packages e Supercharge your scripts with control flow,

and get to know the Pandas DataFrame
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Python Edition

ing

Learn

ine

Essential Math for Mach

Course 3

!

r - " ~N
o o B oF
eF wleodm KW
S wo_e A_lwoe.n_mﬁﬁoﬂﬁ
|_|._.._ H_ e 0o ~ jol H_ = 31 N0
._Oﬁ T
o0 ] - = i oI XN =
_ < B0 o ¥ =T ©
H = i 0 ol
B o Tl = H = mr oF
g S RO =X ~ gp o0 Or U 5 op
4 KO D= Mo o A T ujr
3 =) - M RN = ==
KR or © . mmﬁymo ur_nmﬂmA_u
©o N9 S S o s W oo 3 H
<8 80 3 _ = do up t7 YT zp g MO "
— oo Y .. = K T = T e
” 6 = c M ol m ko M_m o~ __.._Ao _m_/_._ 4T E. od = U o8
o 2+ B M Ro o IR = R i
R 3 RpgTg a®yra ¢wk
ol .. .. S _|_ — - = - =
B o K- K- T o B @ oo Wy grom O
o N~ o 20 o HOoFn & 9 Klo Lo
< ™ O_._”_ ES I_|__H 02 m —_ [} HA
. . . . . . = - < - DN . m
v Jo @ T WH T S o
I U H X = L1 T
S 5 I T ¥ R
X Jor ” ] 5l Hl - = i
= S <k AR m_ ojo ERREE S
Q. 3 e . © F 2 m R % 0 Ao
: 2 s do ™ % <+
A 3 ISRl . g or
5 S S Hw o Egl
B S) U W= T e
N H 5 N i — © o O
= P v H oo N Bl S ol o
2 3 o Sow oo o o5
S - < I @ o FUv X W oH 2XZ o mo Ao
S S5 T oF! o (DN =
9 HO S ™ TR op m = X
@ o o o O W Jo o
Q o__._._ © OI A_H_ A_I |_M K = -— =
QS o € F o oA T ™ol
S — .A_I — -
o Koz gl g
S o HHop m N ol ma Faog =
S R x &g R T o m oy
§ Tz x 8T yog HFF
S - 2 X gr=0E & - _ =
o o H K = © N O o7 U H
T ol - LDm = Tl o o = o B @ o3l A
4 2 Fr T o g O o CORp R ¥
i -8 I~ T &Mool ﬂw_u Jo!
RO @I T SOk TR <R X WE B
M o o N &0 BT Mootal ™ o o8 o o =

A

~ moHO|

1

9

M

el
L APIFE BAE2 Sof Hes ox

o I

. $8ko| 7|2 X4
«Equations, Functions, and Graphs
«Differentiation and Optimization
*Vectors and Matrices

«Statistics and Probability.

eIntroduction
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Course 4 : Ethics and Law in Data and Analytics
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e Foundational abilities in applying ethical and legal frameworks for the data profession

e Practical approaches to data and analytics problems, including Big Data and Data Science and
Al

e Applied data methods for ethical and legal work in Analytics and Al
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Sr. Content Developer Endowed Chair in Business Seattle

Microsoft University

Nathan Colaner

Instructor of Management ans Philosophy Seattle University
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Course 5 : Data Science Essentials
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Explore the data science process

e Probability and statistics in data science
o Data exploration and visualization

o Data ingestion, cleansing, and

transformation
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Introduction to machine learning
The hands-on elements of this course
leverage a combination of R, Python,

and Microsoft Azure Machine Learning

Steve Elston

Managing Director Quantia
Analytics, LLC
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Course 6 : Principles of Machine Learning
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o Explore classification

e Regression in machine learning

e How to improve supervised models
e Details on non-linear modeling

e Clustering
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Senior Content Developer
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Recommender systems
The hands-on elements of this course
leverage a combination of R, Python,

and Microsoft Azure Machine Learning

Steve Elston

Managing Director Quantia
Analytics, LLC
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Week 1: Introduction to deep learning and a quick recap of machine learning concepts.

Week 2: Building a simple multi-class classification model using logistic regression

Zo|



Week 3: Detecting digits in hand-written digit image, starting by a simple end-to-end model, to a
deep neural network

Week 4: Improving the hand-written digit recognition with convolutional network

Week 5: Building a model to forecast time data using a recurrent network

Week 6: Building text data application using recurrent LSTM (long short term memory) units

FAS HiLR?

e The components of a deep neural network and how they work together
The basic types of deep neural networks (MLP, CNN, RNN, LSTM) and the type of data each is

designed for
e A working knowledge of vocabulary, concepts, and algorithms used in deep learning
e How to build:
o An end-to-end model for recognizing hand-written digit images, using a multi-class
Logistic Regression and MLP (Multi-Layered Perceptron)
o A CNN (Convolution Neural Network) model for improved digit recognition
o An RNN (Recurrent Neural Network) model to forecast time-series data

o An LSTM (Long Short Term Memory) model to process sequential text data

Jonathan Sanito Sayan Pathak
Senior Content Developer

Microsoft Principal ML Scientist and Al

School Instructor, CNTK team

Microsoft

Ronald Fernandez

Senior Researcher and Al School Instructor, Deep Learning Technology Center

Microsoft Research Al
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Course 8 : Reinforcement Learning Explained
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e Reinforcement Learning Problem
Markov Decision Process
e Bandits

e Dynamic Programming

BAL 271

-

’

Jonathan Sanito

Senior Content Developer

Microsoft

e Temporal Difference Learning
Approximate Solution Methods
e Policy Gradient and Actor Critic
e RL that Works

Ronald Fernandez

Senior Researcher and Al School

Instructor, Deep Learning
! Technology Center Microsoft

Research Al
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Adith Swaminathan Kenneth Tran

Researcher Microsoft Principal Research Engineer

Microsoft

Katja Hofmann Matthew Hausknecht

Researcher Microsoft Researcher Microsoft
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Course 9b : Computer Vision and Image Analysis
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Andrew Byrne Ivan Griffin, PhD

Senior Content Developer Founder Emdalo Technologies,

Microsoft Corporation Ltd.,

Daire McNamara

Founder Emdalo Technologies, Ltd.,
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Course 9c : Speech Recognition Systems
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Course 9d : Natural Language Processing (NLP)
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