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"Welcome day"
Master of Science In
ELECTRONICS ENGINEERING

prof. Franco ZAPPA



Summary

" POLITECNICO
MILANO 1863

1. what is ELECTRONICS (Rot ELECTRICAL eng.)
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l/Vhat IS ELECTRONICS: H

ardware irmware oftware

POLITECNICO
®  MILANO 1863

“embedded systems, intelligent machines, communication networks ...
smart-, autonomous-, wearable- products and systems
for real world and beyond virtual-, augmented-, mixed- reality

: ._..;' . : .-‘.-._‘ A TR | 3 7
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MILANO 1863 - .

ELECTRONICS is not ELECTRICAL engineering
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(SIS POLITECNICO
MILANO 1863

ELECTRONICS is not ELECTRICAL englneerlng

ELECTRONICS is:

 |low-voltage (<380 V), low-current (<1O A), low-power (<1 kW)

e for ICT (Information and Communication Technologies) @

- for wearable / implantable devices %*Z ._
 for personal health / wealth 7

\
Welcome day in ELECTRONICS ENG. franco.zappa@polimi.it d_

o for "smart" (instead of powerful) devices and machines




Summary

POLITECNICO
MILANO 1863

2. POLIMI and DEIB (Dept. of ELN+INF+TLC+BIO+ATM)
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POLIMI

POLITECNICO

MILANO 1863

Ranking:
' #1 Italy, #6 Europe, #16 world

p ’ _?T’ (in «kEngineering & Technology», QS World University Ranking 2019)

1.300 professors and researchers
1.200 technicians and administration

42.000 students

4 Schools:

 Architecture, Urban and Building Eng.;

» Design;

 Civil engineering, Environment and Territory;
* Industrial and Information engineering

]

. ”-\

12 Departments: ‘,

« ..DEIB .. g Y

Logo: “School of Athens”
painting by Raffaello, at

7 Campuses: Pinacoteca Ambrosiana, Milano

. ... "Ml Leonardo" ...

Welcome day in ELECTRONICS ENG. franco.zappa@polimi.it “




POLIMI Teaching (Study Programmes) and Research (Departments)

POLITECNICO
MILANO 1863

ARCHITETTURA URBANISTICA INGEGMERIA

Teaching
DELLE COSTRUZIOMI

(61 Study Programmes) scuova pesien 4 6 10

SCUOLA INGEGMERIA CIVILE AMBIENTALE E
TERRITORIALE

SCUOLA INGEGMERIA INDUSTRIALE E
DELL'INFORMAZIONE

Totale

14 17 31

S

* DIPARTIMENTO DI ARCHITETTURA E STUDI URBANI (DASTU)
* DIPARTIMENTO DI ARCHITETTURA, INGEGNERIA DELLE COSTRUZIONI E AMBIENTE
Resea rCh COSTRUITO (DABC)

+ DIPARTIMENTO DI CHIMICA, MATERIALI E INGEGNERIA CHIMICA "GIULIO NATTA"
(12 Departments)  (ocmc)

* DIPARTIMENTO DI DESIGN (DESIGN)

* DIPARTIMENTO DI ELETTRONICA, INFORMAZIONE E BIOINGEGNERIA (DEIB)

* DIPARTIMENTO DI ENERGIA (DENG)

* DIPARTIMENTO DI FISICA (DFIS)

* DIPARTIMENTO DI INGEGNERIA CIVILE E AMBIENTALE {DICA)

* DIPARTIMENTO DI INGEGNERIA GESTIONALE (DIG)

* DIPARTIMENTO DI MATEMATICA (DMAT)

* DIPARTIMENTO DI MECCANICA (DMEC)
DIPARTIMENTO DI SCIENZE E TECNOLOGIE AEROSPAZIALI (DAER)

Welcome day in ELECTRONICS ENG.
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Campuses

POLITECNICO
MILANO 1863
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POLIMI: useful numbers

& POLITECNICO
MILANO 1863

Students' email:  name.surname@mail.polimi.it

Staff's email: name.surname@polimi.it

POLIMI phone numbers: (02-2399) xxxx
Admission to LM ELN: prof. Christian Monzio Compagnoni (international students)
Study Plans: prof.ssa Chiara Guazzoni (LM ELN)
In/Out transfer in/out: prof. Daniele lelmini (L ELN e LM ELN)

Welcome day in ELECTRONICS ENG. franco.zappa@polimi.it _ 13 /_



Summary

S
ST S POLITECNICO
MILANO 1863

3. Laurea Magistrale / Master of Science in Electronics Eng.

Welcome day in ELECTRONICS ENG. franco.zappa@polimi.it — 14/ 36 _



University Study Programme (English)

POLITECNICO

MILANO 1863

from International Master Degree's graduate

M.S,.E.E.

Master of Science in Electronics Engineering

from International Bachelor Degree's undergraduate

>, Tal mln

Welcome day in ELECTRONICS ENG. franco.zappa@polimi.it —



"Laurea Magistrale"
e lavoro o R&D

immissioni da altri Atenei e Internazionali

Laurea Magistrale

immissioni da altri Atenei e Internazionali

S s R B -y a

Welcome day in ELECTRONICS ENG. franco.zappa@polimi.it



LM ELN /M.S.E.E. enrollment

MILANO 1863 140

Enrolled at LM ELN

120

100 37 95 94

80 72

60

Origin from L/ B.S. h

20

_____Estero
21% 0

- Italia
6%

PoliMi Altro
18%

2014 2015 2016 2017 2018

PoliMi ELN -
55%

Welcome day in ELECTRONICS ENG. franco.zappa@polimi.it _



LM ELN /M.S.E.E. teaching programme
S www. polimi.it/corsi/corsi-di-laurea-ragis
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(PSS - ELECTRONICS ENGINEERING)

Examples of paths:

e advanced electronic systems

T e g
N ot gt0 e © .\‘
Wm&&t\} "‘ﬂm\ \:,\\\\- (\-.u \\»\"“
9 e
L
o

« devices for photonics, biochips, nanotechncﬂb

««

* microelectronic integrated circuits

» electronics for medicine and biotechnology
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Gy o1

*Elettgiy
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LM ELN /M.S.E.E. courses

T = ARELE
’ tipologia | Nome Insegnamento 5 B | 5
. . AT i 5 [ i85
IN EﬂgllSh 0 | caratierizante {ANALOG CIRCUIT DESIGN 11{10{1{10
. carateeriznte | ELECTRONIC SYSTEMS 1i10] (10
Z | canterizante EELECTRON DEVICES L1 105 210
Wt caratterizzante :MEMS AND MICROSENSORS I 1{10;
100 cfu total in about 12 COUrSES & amwrmne sioNALRECOVERY 20l 10
(25 cfu of ChOiCGS) g caratterizzante EDIGITALINTEGRATED CIRCUIT DESIGN !2 105 510
@ | coratterizante :RF CIRCUIT DESIGN 1241100
. _ | craterizante DIGITAL ELECTRONIC SYSTEMS DESIGN ' 2 I 53]
of experimental thesis . corsterzame IMICROELECTRONIC TECHNOLOGIES 2511
(at POLI MI Iabs or |nternsh|p) affine Insegnamenti a scelta dal Gruppo TAB1 - - 5 )
| caratierizante | MIXED-SIGNAL CIRCUIT DESIGN 21 E10; =
< | cratterizante {POWER ELECTRONICS {1/10{ |
; affine Insegnamenti a scelta dal Gruppo TAB1 = = Q(_)_)
S | caratterizante  {BIOCHIP 12152
Q | cratterizante ;SEMICONDUCTOR RADIATION DETECTORS 215 110
S | coraterizante :ELECTRONICS DESIGN FOR BIOMEDICAL INSTRUM. | 2 (10
~ affine Insegnamenti a scelta dal Gruppo TAB1 o TAB2 E = l = QD
. THESIS AND FINAL EXAM | {20; 20
Welcome day in ELECTRONICS ENG. franco.zappa@polimi.it — i 19/ 36 —




L B -
LM ELN /M.S.E.E. elective courses (your own choice)
POLITECNICO : T 0L 7 : Y
MILANO 1863 | e ! i Hi
; [ e O | : R
B ' ' -1 : . . H H Hile =
SSD :Denominazione Insegnamento 5 § : g 5 'g 5 | SSD :Denominazione Insegnamento fgiBist
i S O ; : P2
N E i P
FIS/03 :PHYSICS OF PHOTOVOLTAIC PROCESSES {15 | caratterizzante {BIOCHIP he
FIS/03 {ADVANCED OPTICS AND LASERS {1110} | caratterizzante |DIGITAL ELECTRONIC SYSTEMS DESIGN i
FIS/03 :QUANTUM OPTICS AND INFORMATION {215 | caratterizzante DIGITAL INTEGRATED CIRCUIT DESIGN
o FIS/03  {SOLID STATE PHYSICS A L2 5 « | caratterizzante ELECTRON DEVICES
g ING-IND/31 DN ENEERICIRCUIINIHER R, 2 | caratterizzante |ELECTRONICS AND ELECTROACOUSTIC FOR SOUND ENG.
= ING-INF/03 SRR SR BT adaeU L = | caratterizzante ELECTRONICS DESIGN FOR BIOMEDICAL INSTRUM.
o ING-INF/03  :ADVANCED DIGITAL SIGNAL PROCESSING i1i10i 1 o | : ;
Q : —— Q. | caratterizzante iMEMS AND MICROSENSORS
g. ING-INF/03  iRADAR IMAGING i1i5! g. ; : :

: e | caratterizzante :MICROELECTRONIC TECHNOLOGIE i1
et ING-INF/03  :QUANTUM COMMUNICATIONS {25 = | Corattenzzante (MICRO g SLOGIES :
2 ING-INF/04 :CONTROL OF INDUSTRIAL ROBOTS w1y b= ; caratterizzante EMIXED-SIGNALCIRCUITDESIGN
% ING-INF/04  :MODEL IDENTIFICATION AND DATA ANALYSIS {1010} 8 | coratterizzante :POWER ELECTRONICS :
0= ING-INF/04  {AUTOMATION AND CONTROL IN VEHICLES {205 E | caratterizzante iRF CIRCUIT DESIGN ;

S ING-INF/04  :ADVANCED AND MULTIVARIABLE CONTROL {2104 (] I caratterizzante :SEMICONDUCTOR RADIATION DETECTORS
£ ING-INF/05  :EMBEDDED SYSTEMS i 1:10¢ § | caratterizzante {SENSOR SYSTEMS i3
© : BEron : :
e ING-INF/05  :DIGITAL SYSTEMS DESIGN METHODOLOGIES {2i10: & | coratterizzante ANTENNAS -
o0 - : foig! L) i
) ING-INF/05 SRV INHERE IVIPLUAR SRR TECTURES L Eo% @ | caratterizzante |ELECTROMAGNETIC COMPATIBILITY
72} ING-IND/34  :BIOMATERIALI [C.1.] i2i10! £ : :
= T — | caratterizzante :MICROWAVE ENGINEERING
- ING-IND/34  :BIOINGEGNERIA CELLULARE i1i10 ; :
: T - | i i DEVICE
ING-INF/06 :BIOINGEGNERIA DEL SISTEMA MOTORIO 151 | coratterizzante SRROTENICRRMCES
i H H H § H .
BIO/10  :BIOINFORMATICA E GENOMICA FUNZIONALE s | caratterizzante (SR
MAT/08  :NUMERICAL METHODS IN MICROELECTRONICS {205 | caratterizzante {OPTICAL MEASUREMENTS

e proposed choices,

among many others

Welcome day in ELECTRONICS ENG.

franco.zappa@polimi.it _ . 20/ 36




Example of weekly timetable

POLITECNICO
MILANO 1863 Data I Dove 1500 10.00 1100 1200 13.00 200 15.00 16.00 700 1800 18,00 2000
T T 1T 1T 17T 1T 7 T T 1T 1T 1T 70 1T T T
[erane] ANALOG CIRCUIT DESIGN
i | | | I L1l (a1 17/092018 81 17/12/2018)
Lunegi [lezione] CONTROL OF INDUSTRIAL
EGH ROBO'
dal 17/00/2018 al 17/12/2018) 1
o [ezione] ELECTRONIC SYSTEMS
0 (021 0271072018 3 18/12/2018) L1
[ezione] MEMS AND
813 MICROSENSORS
dal 18002018 al 18/12:2018)
Marted] [esercrazione] MEMS AND
EGS MICROSENSORS
(2l OV TOR0TE &l 1171 22018)
ezone] MEMS AND
noa MICROSENSCRE
dal 09402018 al 10/12:2018)
.
‘ Tezione] ANALGG CIRGUIT DESIGN
Rii i 19082018 of 15122018 L1 11
[ezione] MEMS AND |
o N12 MICROSENSORS
Lzl 0l 18092018 & 10/12:2018)
[lezione] CONTROL OF INDUSTRIAL
Da2 ROBOTS
(dal 1 122l
T T T T T T 1T 1T 11
[esencitazione] ANALCG CIRCUNT
EG2 DESIGN
(dal 20002018 al 2041 H2016)
4 [enone] ELECTRONC STSTEMS
g kg4 a1 FOORP018 ® 2041 22018)
Tezsone] MENS AND
EGa MICROSENSORS
! (a1 200572018 ol 20/12/2018)
T 1 I
- Dezione] ANALGG CIRCUIT DESIGN
— L 111 |idat 2tipevz018 ol 2112200
T [lezione] ANALOG CIRCUIT DESIGN | lezione] ELECTRONIC SYSTEMS
L dal 21/00/2018 al 21/12/3018) {021 21/00/2018 2 21/12/2018)
| N — — |
E— R B A

Insegnamenti selezionati

visualizza  Legenda Denaminazione Insegnaments Docente Cfu  AnAocorso  Semestre  Dotainiio  Datafine  Rimuowi
Ing. Ind-Inf (Mag.)(ord. 270) - MI (476) £ & El i
# 052427 - ANALOG CIRCUIT DESIGN Lacaita Andrea Leanarda 10.00 1 17/0%/2018  21/12/2018 )
= 088724 - ELECTRONIC SYSTEMS 2appa France 10.00 1 20/09/2018  21/12/2018 )
“ 095163 - MEMS AND MICROSENSORS Langlelder Glacome 10.00 - 1 18/0%/2018  20/12/2018
f 090914 - CONTROL OF INDUSTRIAL ROBOTS Receo Paclo 5.00 = 1 17/09/2018  15/12/2018 =
Aggiorna

e about24h  of LESSONS and EXERCISE CLASSES
e about3h of LABS
« some free time for lunch, relax, study, enjoy

Welcome day in ELECTRONICS ENG. franco.zappa@polimi.it _




Academic Years, semesters and exams k
Primo anno Secondo anno Terzo anno
Semestre | |sem Il sem lll sem IVsem e V sem | H -1
|§8§§§|§§§§£|§°|§°§8éé’é@§§§£§”§°§8§§§§§§§5§”§°§8§§
Lauree . . .
AA. 2019 | -2020 2020 | -2021 2021 [-2022

2 2

Esami

22
22
11

(9] L
(o] i

5 exam dates per year per course
Welcome day in ELECTRONICS ENG. franco.zappa@polimi.it — 22 /36 _




Summary

& POLITECNICO
MILANO 1863

4. contacts and channels

Welcome day in ELECTRONICS ENG. franco.zappa@polimi.it _ 23 /_



ELECTRONICS website: www.elettronica.polimi.it

POLITECNICO

MILANO 1863

POLITECNICO MILANC 1863

O INGEGHERUA INDUSTRIALE E DELLINFORMAZONE

Corso di Ingegneria Elettronica

Corso di Ingegneria Elettronica

Docenti

Welcome day in ELECTRONICS ENG. franco.zappa@polimi.it “



Contacts

& POLITECNICO
MILANO 1863

Coordinator of ELN (B.S. and M.S.) Study Programmes prof. Franco ZAPPA
franco.zappa@polimi.it

Student Representatives |n3|de the "Consiglio di Corso di Studi" CCS:
Alberto BADILINI P Alessandro DI GIOVINE

alberto.badilini@mail.polimi.it alessandromichele.digiovine@mail.polimi.it
@albertobadilini

Francesco FAILLACE
francesco.faillace@mail.polimi.it &
@francescofaillace

| Giacomo TOMBOLAN
giacomo.tombolan@mail.polimi.it
@giacotombolan

Welcome day in ELECTRONICS ENG. franco.zappa@polimi.it _ 25 /_



ELECTRONICS contact persons

OLITECNICO

IR MLANO 1863 Incarico attivita persona interno
Coordinatore del CCS ELN : Franco ZAPPA 6149
Segretario del CCS ELN irevisioni verbali CCS ELN Salvatore LEVANTINO 3731
Referente Assicurazione Qualita ivaluta AQ, risultati vs. obiettivi, col Presidio AVA i Marco SAMPIETRO 6188
Tutorati di Facolta Egestisce proposte, verifica qualita tutorati iFranco ZAPPA i 6149
Tirocini curricolari L éaccetta proposte aziendali e ne verifica la qualita EFranco ZAPPA 6149
Ammissione LM Estudenti italiani ‘Massimo GHIONI | 4003

studentiitaliani Salvatore LEVANTINO 3731

'studenti INTERNAZIONALI {Christian MONZIO COMPAGNONI { 4038

Trasferimenti nella L da altre L, "abbreviazioni" internazionali, decaduti :Daniele IELMINI i 6120
Mobilita internazionale in uscita :istudenti POLIMI verso altri atenei Marco SAMPIETRO 6188
in ingressoéstudenti internazionali, Erasmus e doppia laurea  iChristian MONZIO COMPAGNONI 4038

Orario lezioni L Eanno 2 e 3 (prof.ssa Epifani per anno 1) Giorgio FERRARI 4008
LM fanno1e2 iCarlo SAMORI | 4035

Piano degli Studi L iperla LELN di primo livello ‘Dario NATALI | 3766
LM gper la LM ELN di secondo livello Chiara GUAZZONI 6147

Segretario Lauree CCS ELN ' Alessandro SOTTOCORNOLA SPINELLI 4001
Open Day Eorganizzare stand e materiale "Open Day", Giacomo LANGFELDER 3425
é"Meet me Tonight" ed altri eventi pubblici Marco CARMINATI 6102

Sito web di CCS inuova versione e mantenimento Ivan RECH 3700
Advisory Board éincontri e tavole rotonde col mondo del lavoro per iFranco ZAPPA 6149
émonitorare adeguatezza e qualita della L ELN e Giacomo LANGFELDER 3425

ELM ELN con le effettive richieste del mercato ;Dario NATALI 3766

Didattica Innovativa Evalutare e proporre attivazione di nuove forme {Marco CARMINATI { 6102
;didattiche e laboratoriali, proattive ed efficaci Fererica VILLA 3490

Honours Program Egestire percorso di eccellenza iDario NATALI i 3766
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"BEEP" channel for info on courses: https://beep.metid.polimi.it/

POLITECNICO
MILANO 1863

Tool to get info, teaching material, slides, written tests, of courses:

LOGIN BROCHURE

L ] -
.
" B e eP Have you forgotten your Person Code or password?
L]

To recover or create your credentials visit the: Online Services page

BeeP Channel @®

@ POLITECNICO MILANO 1863

o4,
Y R

How to access BeeP Are you a student?

Are you a professor and this is BeeP Channel

vniir firct tima in RaaP?
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ELECTRONICS "Beep" channel: https://beep.metid.polimi.it/

POLITECNICO

MILANO 1863

New tool to enable students to communicate with Coordinator and Representatives for proposals,
comments, advices about L and LM ELN

% pouTECHICO %, (
) e \

CCS - Ingegneria E nica = Electranics Engl

Engineering  Forum Private persons  ares
Home Documents FORUM Representative
Forum

Message Boards Home | Recent Posts | My Posts  Drafis My Subscriptions | Statistics

= Toplcs
o
& Actions
Threads: 0 Posts: 0
o ST
i Threads: 0 Posts: 0 e
o
& Actions

Threads: 0 Posts: 0
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Comunicazioni e Strumenti (2/2)

POLITECNICO

POLITECNICO
L4 MILANO 1863

APP DISCOVER POLIMI: APP POLIMI:
to discover all services — - to search lesson timetables,
DISCOVER to manage the Study Plan,
POLITECNICO to book an appointment with Secretaries
ANNO ACCADEMICO 2019/20
s ---1'1-“
£l lH‘il » lan! e
Fortnight newsletter Politamtam www.politamtam.polimi.it Canali social istituzionali:
to be informed on events, activities, student associations www.facebook.com/polimi
— SOCIAL
and opportunities for students = www.youtube.com/polimi

www.twitter.com/polimi
www.linkedin.com/school/polimi
www.polimi.it/itunes

((3) 6NN s nsigram combolini o)y E)Y

|
P O LIG@( &@QMR \ \N

POLITECNICO DI MILANO

| MEGLIO POLI B
CHE MALE ACCOMPAGNATI
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http://www.politamtam.polimi.it/
http://www.facebook.com/polimi
http://www.youtube.com/polimi
http://www.instagram.com/polimi
http://www.twitter.com/polimi
http://www.linkedin.com/school/polimi
http://www.polimi.it/itunes

Summary

2 LS pol ITECNICO
L MILANO 1863

5. expertize, skills, employment opportunities
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POLITECNICO

MILANO 1863

R&D in ELECTRONICS @ polimi

~ 'llu-

SiPM Detection Module

products

Focusing Optics

USB, Syncand DC
Connectors (back)

Control Board

Pulsed Laser Sources

Collection Fiber Port / / ik : ./’ : 7

. 1 W % y TEC and Collimator Assembly
15 | § : ! i3 e * 3 Injection Fiber Port Eh 3 Fiber Coupling Optics
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LM ELN /M.S.E.E. acquired expertize and skills

POLITECNICO
MILANO 1863

e spot what to solve and how

o define specs, requirements, constraints, costs, pros/cons

e select design methodologies and technologies

e design electron devices

e develop Integrated circuits, electronic boards, mixed systems

o exploit sensors, actuators, uP, FPGA, DSP, ... at best

* Integrate elettronics into applications (atm, bio, ene, mec, inf, tic ...)

o validate through instrumentation

* manage "llities"” In plants and systems (eliavility, manufacturability, testability ..)
o profit
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2 LS pol ITECNICO
L MILANO 1863

LM ELN /M.S.E.E. employment opportunities

 microelectronics for semiconductors / integrated circuits
o high-teCh Industries (mechatronics, avionics, energy, automotive, space...)

e companies for smart electronics (infotainment, telecomm, computers...)
e industrial automation and robotics for manufacturing

e infrastructures for communications / networks / cloud / grid
e R&D genetics / pharmacology / medicine

o start-up & spin-off companies
e consultancy and entrepreneurship
e public/private scientific/technological organizations

s Ph.D.
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POLIMI ranking for ELECTRONICS
2 TOPUNIVERSITIE

Sty 1 [~ P gy =  Aestin
Engineering - Electrical & Electronic Study Leve » Subject of inte » Study destina
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RAMK E ATION
The Hong Kang Unk Mosa D e
o More Unized Kingdom Srience and Tec o Hong Kong
2019w »
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Employment rates of LM ELN al POLIMI

POLITECNICO

MILANO 1863

O aicg CareerService

' News & Tools Info s1age Crferte di lavoro & stage Aziende Candidari Incontn con ke aziende Fegitra Azienda
INGEGNERIA ELETTRONICA
Indagine Occupazionale 2018 - Laureati Magistrali

Lindagine si rivolge ai laureati magistrali a 12 mesi dal conseguimento del fitalo.
Il totale dei laureati magistrali in Ingegneria Elettronica presso il Politecnico di Miano nel 2016 risulla essere 84 per la sede di Milano.
Mumero degli intervistati: 58. Tasso di copentura: 69%.

¥ in quanto tempo
90,3% 9,7%

Entro 6 mesi* 7-12 mesi

retribuzione mensile ne

€ 1.647

@ dove lavorano 4 dimensione aziendale E contratti

. ‘

CARATTERISTICHE DELLA o v

PROFESSIONE DI INGEGNERE ELETTRONICO

“inclusi | laureati che hanno trovato un impiege contestualmente ala laurea

ltalia 88,6% +500 addetti 37,1% Tempo indeterminato 60%
ACIN QU E ANNI DAL TITOLO Estero 11,4% M 50-499 addetti  26,7% M Tempo determinato 8,6% W
12,5% italiani che lavorano al'sstere 1-49 addetti 37,2% Apprendistato 22,8%
Utili | : 100% stranier che lavarano in italia Stage 0% |
izzo elevato,
Retribuzione nel lavoro, delle ilt‘m s’:x
mensile netta competenze acquisite Utonomo

all’universita

occupazionali (top 5)

Eitronica e Automazione 53,6%
Consulenza IT  17,9%

Automotive  14,3%

Scuola e Universita  7,1%
&Uspaziale ed Aeronautica

1914 € 62,7%
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The world with NO ENGINEERS and NO ELECTRONICS !

o

%,

POLITECNICO

MILANO 1863
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