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1. Volatility, Uncertainty, Complexity and Ambiguity.
(VUCA)

>

How well can you predict the results of your actions?

Multiple key
decision factors

Volatility

Rapid and unexpected
challenges

Ambiguity
Too many ‘Unknown
Unknowns'

Uncertainty

Pending change
Known unknowns

How much do you know about the situation?

> +

Disefio: Recursos Informéticosy Educativos CRIE Tek (6)313 7140




1. Supply chaindisruptions

g
=~
-
2

Disefio: Recursos Informéticosy Educativos CRIE



Democratization
of eCommerce

1. Current Market
trends

Virtual worlds & spatial $9 billion in dlgltal
software going mainstream apparel SaleS

& Metaverse

stripe
L shopify

@nl S;V/l 273

a 9ISCORD

Audience-first,
“authentic”
social media

Obitcoin ZOoOom

@ #& Airtable

Adoption of decentralized,
distributed, and remote
productivity tech
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1. Hype Cycle Supply Chain
Strategy, 2021

Master's Degree in
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and Statistics

Supply Chain Blockchain Social Learning Platforms
Customer Experience |/~ Supply Chain Resilience
Digital Security o |mmersive Experience
Supply Chain as a Service ~ Diversity, Equity and lndugbn
Data Literacy " Solution Supply Chains
Digital Supply Chain Twin
Agile Teams %
Artificial Intelligence
% Supply Chain Control Tower
g
= Supply Chain Cost
Q Optimization Center of Excellence /——__—
w !
ﬁ Circular Economy Machine Learning
RPA ‘
Modular Operating Workforce Analytics .
Model Xrneascriptive - Network Design
SC Segmentation
Environmental, Social \ Cost-to-Serve Analysis
and Governance
Predictive Analytics Digital Supply Chain Strategy
Supply Chain Risk Metrics
- Management As of August 2021
Innovation Peak of Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
TIME
Plateau will bereached: = <2wrs. ( 2-5vwrs. @ 5-10wrs. % >10ws. X Obsolete before plateau

Source; Gartner (August 2021)
748305
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Institucional Development Plan

Economic and financial

vice-rectory

Academic vice-rectory

Vice-rectory for research,

innovation and extension

Vice-rectory for Social Responsibility

and University welfare

-

* Faculties - FACIEM

A

|

v

Undergraduate programs

Postgraduate programs

-,

l

Program objectives

MIOE

!

Competencies

v

Learning outcomes

l
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3. Academicrelationship

Doctorado en

PhD studies

Ingenieria

lJ I : Administracion Econémica y

Uatversidad Tecnologicn
8z Pereira Finandera

MASTER

Maestria en studies

Operational Research ' ’_' e
isti I
and StatIStlcs Universidad Tecnologica lngeme . 'ect”(a

de Pereira

Undergraduate Ingenieria
studies

Untrarsidyd Tecnoldgic Iindustrial
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4. Research groups

Business Science

EE =

o PR Human and
O C}AOR\Q organizational
PR development
Grupo en aplicaciones group

en Optimizacion y
Procesos Estocasticos

Study and application
of modern statistical
tools in the solution
of probabilities of the
environment

Electrical, electronics and
computer science

engineering
LGP
NP

Grupo

Grupo de Investigacion DINOP
Planeamiento de Sistemas
Eléctricos
DATA ENVELOPMENT
ANALYSIS
GIMPRO
ousiness U F 777 G
productive —

improvement GOPAC

LaPSEE
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5. External Networks

NIVERSIDAD

ACIONAL

E COLOMBIA

ntificia Universidad

UNIVE RS")AD l)l- Al\'l IOQUIA

laj ' &)
University of Twente

Universidad
AUTONOMA The Netherlands
de Occidente

T

AvAvAv

unesp ™

UNIVERSIDADE ESTADUAL PAULISTA
‘UULIO DE MESQUITA FILHO"

) 442
[ =1 UNIVERSIDADE
‘?53’ FEDERAL
DE PERNAMBUCO
T,

Ur’

Universidade Estadual de Campinas

N

(‘\’

UNICAMP
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Operational Research
and Statistics

Faculity of
Business Science

6. Research and Knowledge flow

I Research Project I
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Syncronic meetings with
experts

- Phyton

-A mathematical model
programming

- Machine learning

- Humanitarian logistic
- Last mile logistic

- Distribution logistic

- Scheduling

- Packing

- Matlab

W v
Conferencias Virtuales rr-) A ‘
Métodos Cuantitativos en Transicién . g

FUNDAMENTOS DE AMPL
ANIPL

Qzoom &8
L2

Cddigo de la reunion: 264587
LUNES 18 DE ABRIL DE 5:00 A 6:00 M

LOGISTICA HUMANITARIA

Invitados Nacionales e Internacionales

Unireasg Teniognn

Energética
CLASIFICACION EN .

GAOPE

R

»
‘ o Meet - '..Q-
*® -
b LUNES 4 OCTUBRE DE 5:00 A 6:00 o ;4'/ ..
PM

¢: __amll

(Estades U

INSCRIBETE! (@ ®

w3 O S Rem |§E|JIT]|EEMBF1£202‘I

os CRIE Tek (63137140
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Syncronic meetings with
experts
_ Alejandro Ospina Castafio.

Ingenlero Electricista.
' Joven investigador UTP

Daniela Ospina Toro

Lecturer, Universidad Tecnoldgica de Pereira
Direccion de correo verificada de utp.edu.co

Computational Neuroscience Transporiation Sciences  Logistics

Maria Nataly Bariol Arias

University of Campinas (UNICAMP), Department of Energy Systems. Scheol of
Fiecincal and Computer

Direccion de corres verificada de dsee fee.unicamp.br

Power Systems  Distribution Networks Electric Vehicles - Smart Grids
[istnbuted Energy Resources

Jose Daniel Mosquera-Artamonov

Universidad Autdénoma de Nuevo Leodn
Direccion de correo verificada de uanl.edu.mx

Jaime Andres Cardona Arias

Enderaco pava acessar este OV hetplattescnpo br/95 1019334522430
10 Lattes: 9510193945229430
tima et 2aao do currcu am 14/03/2020

Luis Fernando Galindres

phd Student
Verified email at utp.edu.co

vehicle routing metaheuristics multi-objective optimization

John Fredy Franco

Sdo Paulo State University (UNESP), Rosana, Brazil
Direccién de correo verificada de unesp.br

Juan Sebastian Arias

i) "ONE  Msc: en IOE UTP

Power Systems  Distribution Networks Smart Grids  Distributed Enerd

Disefio: Recursos Informéticosy Educativos CRIE Tek (6)313 7140



Syncronic meetings with

b 4

H .COMO ESTUDIAR POSGRADOS EN
BRASIL?

{ ADEMAS PRESENTAC SN D E
VEHICULOS ELECTRICOS INTEGRADOS AL
SISTEMA DE TRANSMISION Y DISTRIBUCION
DE ENERGIA ELECTRICA.

Universidad Tecnolégica
de Pereira

POR MARIA NA ALY BANOL ARIAS
P H E NGENIE A
EGRESA € i )GRAM DE
E ER N u TRIA A
05 DE OCTUBR LUNES

4-00 A 6:00

Conferencias Virtuales
La investigacion de operaciones en el
estudio del fenémeno del COVID-19

ASOCIO

Martes, 6 de
abril 2021

3:00 p.m.

Plataforma:
Google Meet

Formulario de
Inscripcion:
https://forms.
gle/5MCMYN
Q2AT9Z7q1A
9

experts

Facultad de Ciendas

Empresariales
Universidad Teawologica
de Pereira

Seminario virtual

Ruteo inteligente, elemento clave en la
logistica de distribucion

“Retos, tendencias y desafios”

Evento gratuito, incluye certificado

Fecha: Junio 16 de 2022
Hora: 1:30 PM a 6:00 PM (GMT-5: Colombia)

GAO P E Grupo en aplicaciones en Optimizacion

% v Procesos Estocasticos

Luis Fernando Galindres Guancha,

Juan Guillermo Villegas Ramirez,
Ph.D en Ingenierfa y PhD en Optimizacion de sistemas
Industriales, Universidad de los Andes

John Wilmer Escobar Veldsquez,
PhD en control automatico e Investigacién

Docente de la Universidad Javeriana de Caliy  Docente Universidad Tecnologica de Pereira

Docente Universidad de Antioqufa. la Universidad del Valle Universidad Libre Pereira
! @
John Fredy Franco Baquero, Luciano Costa i
PhD en Inganlyaria F.Iéctrl::qa, UNESP. Ph.D,, Applied Mathematics, Polytechnique E"inmm{ Toro Ocampo,
Docente Universidad de Sao Pablo, Rosana, Brasil. Montreal, Canada on Ingenieria

Docents Federal University of Pernambuco, Brasil  Docente Universidad Tecnolgica de Pereira.

de Operaciones de Univerisdad Bologna  PhD n Ingenieria Universidad Tecnolégica de Pereira

ﬂ

César Augusto Pefiuela Meneses.

PhD en Ingenieria Eléctrica,
UNESP - Universidad Libre- Universidad Tecnologica de Pereira

John Fredy Castaneda Londofio,
Msc en Ingenieria Eléctrica e Investigacion de
Operaciones y Estadistica
Ph.D(C) en Ingenieria

140
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Papersin academic
journals

ENTRE CIENCIA E INGENIERIA

- 11— A - . T
. S g, B b—

UNIVERSIDAD DE ANTIOQUIA Tecnura

Tee mo bvgia v caBare o frriasde of L ords inieats

Engineering Ontimization

[nternational Journal of Industrial Engineering Computations Z
“ :_lfr/

Contents lists available at ScienceDirect

Computers & Industrial Engineering

Soucnsi iamensaes www:sinavisncomiiccasaicats Engin.eermg
NETWORKS Optimization

An International Journal



Book’s developed by our teachers

Confiabilidad en Ingenieria

Min) c x A
Primera Edicion 4

2011

(PLE) x‘_> o

- s i
X 6 oy
g
Carlos J. Zapata
Profesor Asociado

Universidad Tecnolégica de Pereira

Pereira, Colombia

)

Ramoén A. Ga
Antonio A. Esc
Eliana M. Toro Ocam
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Book’s developed by our teachers

INTRODUCCION AL PROBLEMA DE
ENRUTAMIENTO DE VEHICULOS EN ~
LOGISTICA DE DISTRIBV

http://doi.org/10.22517/9789587224
818
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http://doi.org/10.22517/9789587224818

/. Program Objectives

OP1. Offer interested professionals deepening their training in order to lead
research processes and the application of Operations Research and Statistics
technigues, on the fronts of Engineering and academia.

OP2. Present the ways to optimize the use of the resources that the company
uses to make it more competitive, applying models and tools of operations
research and statistics.

OP3. Present multivariate qualitative and quantitative statistics aimed at
supporting decision-making in the fields of engineering, taking into account the
global context of society.

techniques

OP4. Promote research on topics related to operations research technigues
and statistics, taking into account ethical, moral and scientific rigor.



Learning results

Categorization learning results
Learning results (RAP) Level

RAP 1 Understanding level

RAP 2 Analysis level

RAP 3

RAP 4 Application level

RAP 10

RAP 5 Synthesis and Evaluation level

RAP 7 Evaluation level

RAP 8
Synthesis level

RAP 9

21



Graduate Profile

: Social
Economic sustainability

sustainability

Optimization
Tecniques

Data Science

Master’'s Degree in
Operational Research

and Statistics _
Sustainable

development

Circular
economy

22
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Graduate Profile

Experimentation and discovery of —
Analyze and solve engineering
problems
— System designer
Systems design and engineering
Professional skills and attitudes
multidisciplinary work
RATALY Design
+ — Process designer device
Implementation
Effective communication
Communication in fOI'eign 0 ¥ Product process Suppon or g
: peration S— : . R
languages (English) operations engineer 8
External and social context
Companies and commercial context ——| Business engineer or manager g

23



Master's Degree in

iy .~ Universities where

Unlversidad Tecnoldégica

de Pereira Operational ResearCh

e our graduates work and Statistics

UNIVERSIDAD CTOUCAI
LOISAMIGD FOLIIRENICO COl e AN

» Unisarc
| €

Carporacion Universitaria
Santa Rosa de Cabal

Universidad Tecnolégica
de Pereira
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Some graduates
publications

Uncertain Supply Chain Management

ISSN 2291-6830 (Online) - ISSN 2291-6822 (Print)
Quarterly Publication
Volume 7 Issue 4 pp. 767-782 , 2019

Design of a supply chain to produce ethanol from one residuum and two coffee by-products pags 77752 &
Download PDF

Authors: Ménica Y. Castro-Peiia, César Augusto Peiuela, Julidn Gil Gonzleg

http://growingscience.com/beta/uscm/3268-design-of-a-supply-chain-to-
produce-ethanol-from-one-residuum-and-two-coffee-by-products.html

§: e OVNA.
® UNIVERSIDAD e
¥ ACIONAL =0 oy
¥ DE COLOMBIA o
SEDE MEDELLIN = — //dyna.medellin
FACULTAD DE MINAS = O

Assessing the efficiency of science, technology and innovation using
Data Envelopment Analysis (DEA): The case of Colombia

Daniel Aristizéabal-Torres %, Ménica Yuleni Castro-Pefa °, Paola Andrea Echeverri-Gutiérrez
& Jestis David Valencia-Salazar ©

ilibrepereira.edu.co

" i
ica.cast m( ducy prd co
o ira, . Colombia. paecheverri@unilibrepereira.edu.co,
_jdvalencia@uni Ibmp reira.edu.co

Chromeextension://efaid nbmnnnibpcajpcglclefindmkaj/http://www.scielo.org.co/pdf/dv
na/v84n202/0012-7353-dyna-84-202-00215.pdf
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http://growingscience.com/beta/uscm/3268-design-of-a-supply-chain-to-produce-ethanol-from-one-residuum-and-two-coffee-by-products.html
http://www.scielo.org.co/pdf/dy
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Some graduates
publications

Unlversidad Tecnoldégica
de Pereira

Facuity of
Business Science

DISENO DE REDES DE LOGISTICA INVERSA: UNA REVISION DEL ESTADO DEL ARTE Y
APLICACION PRACTICA

A NETWORK DESIGN FOR A REVERSE LOGISTICS: A REVIEWW AND A PRACTICAL APPLICATION
Luz Angela Flérez Calderédn

Ing. Industrial, Investigadora, Universidad Tecnoldgica de Pereira, Pereira, Colombia
laflorez@utp.edu.co

http://www.scielo.org.co/scielo.php?script=sci arttext&pid=
S0124-81702012000200009

Engineering Optimization > Enter keywords, authors, DOI, ORCID etc This
Volume 52, 2020 - Issue 10

274 Original Articles

Views Iterated local search for the vehicle routing problem with

- a private fleet and a common carrier

citations to date John F. Castaneda L. &% @, Eliana M. Toro {9 & Ramon A. Gallego R. (&

0 Pages 1796-1813 | Received 24 Oct 2018, Accepted 15 Oct 2019, Published online: 20 Nov 2019

Altmetric 66D citation psi//doi.org/10.1080/0305215X.2019.1681985 . Check forupdates,

https://www.tandfonline.com/doi/full/10.1080
/0305215X.2019.1681985

Master's Degree in

Operational Research
and Statistics

Localizacion, transporte
e inventarios

Tres decisiones estructurales
en el diseno de cadenas
de abastecimiento

William Ariel Sarache Castro
Marcela Maria Morales Chavez
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http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0124-81702012000200009
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0124-81702012000200009
https://www.tandfonline.com/doi/full/10.1080/0305215X.2019.1681985
https://www.tandfonline.com/doi/full/10.1080/0305215X.2019.1681985

Some graduates

publications
Localizacién, transporte
e inventarios
Tres decisiones estructurales
s https://libreriasiglo.com/administracion/38764

-localizacion-transporte-e-inventarios.html

Articulo No. 02. No. 11, Vol. VI, Afio 6, 2019.Revista de divulgacion y tecnologia de la
Red Internacional de Investigadores de Ingenieria Industrial <REDI4>

ASIGNACION DE ACTIVIDADES ACADEMICAS CON
INTERACCIONES PREVIAS OPTIMIZANDO ESPACIOS . . .
FISICOS: UN ENFOQUE DE PROGRAMA CION LINEAL https://revistas.fio.unam.edu.a

ENTERA  r/index.php/semillero/issue/ar

os CRIE Tek (63137140

ASSIGNMENT OF ACADEMIC ACTIVITIES WITH PREVIOUS chive
INTERACTIONS OPTIMIZING PHYSICAL SPACES: AN INTEGER
LINEAR PROGRAMMING APPROACH

k]

3
by
2
]
2
;

Alzate Montoya Paola Marcela !, Toro Ocampo Eliana Mirledy 2


https://libreriasiglo.com/administracion/38764-localizacion-transporte-e-inventarios.html
https://libreriasiglo.com/administracion/38764-localizacion-transporte-e-inventarios.html
https://revistas.fio.unam.edu.ar/index.php/semillero/issue/archive

Some graduates
publications

Revista EIA, ISSN 1794-1237 / Afo X111 / Volumen 13 / Edicién N.26 / Julio-Diciembre 2016 / pp. 141-152
Publicacién semestral de cardcter técnico-cientifico / Universidad EIA, Envigado (Colombia)

3 S |

<] DIEGO ARMANDO GALINDRES GUANCHA"®
JOSE ADALBERTO SOTO MEJia~
SANDRA EsSTRADA MEJia“®

https://www.researchgate.net/publication/317150758_ASIGNACION_DE_FRECUENCIAS_OPTIMAS_A_TRAVES_D

E_UN_MODELO_MULTIOBIJETIVO_PARA_UN_SISTEMA_BRT

IEEE Xplore® gowsev  Mysetingsv  Helpv Institutional Sign In

ADVANCED SEARCH

2012 IEEE Colombian Inelige.. © https://ieeexplore.ieee.or
Impacto de la Implementacion de Estrategias TSP en el Sistema de
Transporte Masivo de la Ciudad de Pereira

Publisher: IEEE [ cite Tnis |
José Alfredo Jaramillo Villegas ; David Alejandro Jiménez Osorio ; Orlando Antonio Sabogal Cardona  All Authors

Article

APPROPRIATE FREQUENCY ALLOCATION FOR A BRT
SYSTEM THROUGH A MULTIOBJECTIVE MODEL

December 2016 - Revista EIA
License - CC BY-NC-ND 4.0

Diego Armando Galindres Guancha - Jose Adalberto Soto Mejia- ' Sandra Estrada Mejia

document/6336683
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https://www.researchgate.net/publication/317150758_ASIGNACION_DE_FRECUENCIAS_OPTIMAS_A_TRAVES_DE_UN_MODELO_MULTIOBJETIVO_PARA_UN_SISTEMA_BRT
https://www.researchgate.net/publication/317150758_ASIGNACION_DE_FRECUENCIAS_OPTIMAS_A_TRAVES_DE_UN_MODELO_MULTIOBJETIVO_PARA_UN_SISTEMA_BRT
https://ieeexplore.ieee.org/document/6336683

Some graduates
publications

1IEEE Xplore Browse My Settings Help ~ Institutional Sign In

ADVANCED SEARCH

Conferences > 2016 IEEE 19th Interna

onal ... @

Software for Calibration of Transmodeler traffic microsimulation models

David Jiménez ; Fabian Mufoz ; Sebastian Arias ; Juan Hincapie All Authors

https://ieeexplore.ieee.org/document/7795727

https://ar.linkedin.com/in/paula-andrea-alzate-
ramirez-35002815

ESTIGACION
L%PERAODNES
ceghe oo

ik | @ UNIVERSIDAD CATOLICAZ

LUIS
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https://ieeexplore.ieee.org/document/7795727
https://ar.linkedin.com/in/paula-andrea-alzate-ramirez-35002815

Some graduates and their
jobs

Carlos Alberto Tabares Marin
Coordinadorde costos
Audifarma

Maria Paula Moreno Jaramillo
Jefe de Estandares- Audifarma

Rigoberto Cortés
Laboratorio de Aguasy
Aguas de Pereira

AlexanderZapata Salguero
Coordinador de Listas de
precios- Audifarma

ativos CRIE Tek (63137140
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HEAD OF FORESTRY DEPARTMENT

Some graduates and their
jobs

Forest Engineer
FORESTRY
DEPARTMEN

=

Smurfit Ka

ppa

Modnica Castro
Pena

https://www.research
gate.net/profile/Moni
ca-Castro-Pena

Marcela Maria
MoralesChavez

https://www.researchgat

e.net/profile/Marcela-

Morales-Chavez

*\‘S\ DAY P
S

4v)4 UNIVERSIDAD

\o "'/ LIBRE

(‘0‘.“‘\\
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https://www.researchgate.net/profile/Marcela-Morales-Chavez

Some graduates and their
jobs

Laura Angelica Mejia

OSp ina q David Alejandro Jiménez Osorio.
o Ingeniero de proyectos -

Universidad Transconsult Colombia.
AUTONOMA
de Occidente https://www.transconsult.com/
https://scholar.google.cl/citations https://co.linkedin.com/in/david-
P) alejandro-jimenez-osorio-
46555578

user=3j2dPZMAAAAJ&hl=en

.
'\\
h“ \\\ \ 4
Orlando Sabogal
Cardona

Interamerican
development bank

https://co.linkedin.co
m/in/orlando-
sabogal-48677034

vos CRIE Tek (6)3137140
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https://scholar.google.cl/citations
https://www.transconsult.com/

Companies where our
students and graduates
work

Sugar mill Energy sector Food industry

Fordobor

e e q Grupo-epm

“~ Ingenio

= Hecho con el corazon o x |
b Y Data Science

»

Grupo-epm’ Transcensult

33



Companies where our
students and graduates

Packaging
and paper

Y Smurfit
é—) Kappa

PAPELES NACIONALES S.A.
PANASA

WoOork

Governmental

\IBID

Banco Interamericanc

e Desarrallo

+

FlSCALlA

SENA

N

W AUDIFARMA

Health and
medicine sector

Comfamg'!ﬁ@);
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Next event development by
our program

Primer Simposio en

AL Primer Simposio en
Ciencia de datos UTP
o Ciencia de datos UTP
fr'ﬁ L Evento Ir’

Universidad Tecnologica
de Pereira |
Ponentes

Unbessidad Tecnoidgica
de Pereia

Evento gratuito y certificado.

Participa en el 1er Simposio de

A
Ciencia de Datos de Ila UTP!
academia. « José Alfredo Jaramillo Villegas « Orlando Sabogal Cardona
PhD. Purdue University MsC. en Investigacion de
p Al . | Operaciones y Estadistica
e MOda”dad fesenCIa yV|rtua
hibrido
@© Fecha Septiembre 8 del 2022
0 Auditorio de
Lugar: Mecanica 4B
10:00 AM a12:00 P.M " . X )
@ Ag enda 2:00 P.M a 6:00 P.M « Fabian Leandro Muiioz Tobon « Camilo Velasco Franco
-5 ombia sC Eng Computaciona MsC. En Asset Management
GTM-5: Colombi MsC Eng C ional
and Evaluation.
| Maestria en
=) ﬁ Facultad de Ciencias | Maestria en aboratorio | GAOPE ngenieria utad g erweoo § INVESTIGACION
'm Fanitod e Cienciae | MBi3 66 sonrece . GAUME .I._. Feeultad ( SAUFO BLINVESTIGRCION l'rr‘- [:"(P’?LY‘:[(‘S . Investigacion Openativay ';,nl:o,\:,te(),oo % ‘gi?:]m;;vde ;ae(\n[;ae?\ievias S S IRTU S
Snd B bropesayies l:“ 00y | Fnanden w de Ingeniarias J SIRIUS Iwritadecokigia | Estadistia Eormpitadién

35

Disefio: Recursos Informéticosy Educativos CRIE Tek (6)313 7140



Primer Simposio en
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Master's Degree in
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Pre-assessment »

Propose linear models and observe
skills to pose decision variables,
objective function and restrictions

Level achieved monitoring » Frequency = 3
Validate the model in optimization
software verifying the coherence of
the guantitative result

Complete description of the

Current level of risk g g monitoring and evaluation
e, of the learning results of
their subjects.
h 4
esabuck | Definition of canonical models
Test = review of software g
management §
.
2
. !
[Adjustments - Management »Observe differengese between PL and Ej
L 3
Headings 2.1 and 2.2 :
Clarity to read scientific articles E
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Proposal for Monitoring
and Evaluation of Learning
Results
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Improv

* Implement
actions or
adjustments
the evaluation.

Evalu

. Calculation of the level
of achievement of the

RA.

*  Analysis of the results.
. Program improve ment

plan.

ement

improvement
curricular
derived from

ation

Plan de
assessment

Indicators of performance.

Assessment sources.
Evaluation instrument.
Assessment method.
Time.

Assessment

Preparation of rubrics.
Information gathering.

Formulate and/or update: Purpose, objectives, competencies, RAP,

entry, graduation and professional profile of the students

i
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Program learning Learning outcome

outcomes (RAP) (RAP) evaluated

Courses according to training area associatedwiththe

Program Training Areas

according to

training area training area

Operations Research Leveling RAP_1
Simulation of system dynamics RAP 4
Operations Research Advanced Linear Programming RAp__7
nonlinear programming RAP 1
Area Metaheuristics Eiz_ii -
Data Envelopment Analysis (DEA) -
Financial optimization RAP_12
Multivariate analysis RAP_2
Categorical Data Analysis RAP_4
Statistics Area Regression and Time Series RAP_5 RAP 2
Stochastic processes RAP_10 -
Data mining RAP 12
RAP 3
RAP_4
RAP 5
Degree work | (thesis 1) RAP_6
Research Area Grade II work (thesis 11) RAP_8 RAP_3yRAP_6
(app) RAP_9
RAP_10
RAP 11
RAP 12




Management of master's degree in operations
research and statistics

Faculty of business sciences — UTP

Building N25 office 5-209
https://industrial.utp.edu.co/maestrias/investigacion-
operativa/
https://www.instagram.com/maestria.ioe/?next=%2F
Email ioe@utp.edu.co
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