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BBenenue

KoHuenmms MeXayHapoIHOR AeATENBHOCTH B pamkax [ Iporpammer 5 B 100
craBuT cBOeH nenpto npespauieHrue HUY MTMO B ynusepcuret
MEXKAYHAPOAHOIO YPOBHS, 3aHUMAOIIETO JTUAAPYIOIIUE MO3ULUH 110 BCEM
IPUOPUTETHBLIM HAMIPABJIICHUSM CBOCH NEATEIbHOCTH.

OCHOBHBIM MHCTPYMEHTOM JOCTUIXKEHUS LEU SABISECTCS:
WHTEPHAMOHAIIN3ALNS HAYYHOM, 00pa30BaTeIbHON U KOMMEPYECKOM
JNEATEILHOCTA YHUBEPCUTETA.

HHTepHanmoHanu3anuu npeacTaBiseT CoO0M CI0KHbBII MHOTO3BEHHBI I
MPoIECC U TPEOYET YETKOTO B3AMMOJICHCTBHUS PA3TMUHBIX CITYKO
VHUBEPCUTETA.

OTOT MPOLECC UMEET 2 TECHO CBA3AHHBIEC «(ha3bl» — BHEIIHIOK U
BHYTPEHHIOIO.

Buemnss ¢aza npeanosaracT HATMYUE B YHUBEPCUTETE aKTUBHO
MYTEUICCTBYIOIICH «KOMaH IbI», HApaOATHIBAIOIICH CBS3H U CO3/IA0LIAs
MEKIYHAPOHYIO CETEBYIO CTPyKTYpy HUY UTMO.

Baemnss «(pasza»: OTOT «epeaoBO OTPSAI» NOKEH COCTOSTh U3 YUEHBIX,
YK€ MMEIOLIUX UMSl, PEMYTAIMIO U CBOIO COOCTBEHHYIO CETh
MEKTYHAPOIHBIX KOHTAKTOB 3a pyOeskoM. Eciu 3TH coTpyIHUKH
yHUBEpCUTETA OYAYT JOCTATOYHO HH(POPMUPOBAHBI O ACATEIIBHOCTH BCETO
YHUBEPCUTETA B LETOM — UX 3(PPEKTUBHOCTH MOBBIMIACTCS, MOCKOJIBKY,
pa3BHBAas CBSI3U HEMOCPEJACTBEHHO B CBOEH MpeaMeTHOM 001acTH, OHU
OJHOBPEMEHHO YKPEIUISAIOT MEXIYHAPOAHBIE CBA3M BCETO YHUBEPCUTETA U
oOecneunBaroT NoJIokuTeIbHbIH nvMupk HUY UTMO.

BryTpeHHss «(aza» 3aKI04acTcs B MOANEPIKKE «IIEPEIOBOIO OTPSIA»
BHYTPEHHEN MHPPACTPYKTYPOH YHUBEPCUTETA.

- (pmHAHCOBOIA (OTUTIaTA MOE3/IKH ),
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- n1H(GOPMALMOHHOH (PEAOCTABIEHUE MATEPHATIOB 00 YHUBEPCUTETE).
PesynbraraMu Takoi AeATEIbHOCTH Oy AyT:
- (popMupoOBaHUEe U YKpEIUIeHuE MUPOBOit m3BecTHOCTH TMO;

- paclIUpPEHUE MEXITYHAPOIHBIX CBA3EH, MPUTOK 3apYOESIKHBIX CTYIEHTOB,
ACIUPAHTOB U MPOYECCOPOB:

- YBCJIIMYCHUEC M ClIa MCKAYHAPOAHBIX TPOCKTORB,

- moBeImeHus pedtuara MTMO u npubnmkeHne yHUBEPCUTETA K TIETTH — 5 B
TOII-100.

1. Kondepenmus

4™ International conference on Industrial Engineering and operations

management (IEOM2014) — 7 — 9 suBaps 2014 .

welcome Ceprugukar, noATBEp>KAAIOLIMI MOCEIEHHE
KOH(epeHIn
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OO6mmo>kKa MporpaMMbl

Cepru@ukar — O1arogapHOCTh 3a MPOBEACH
CeCCUU

Hpwna JIMBIIMIL MPOBOJAMT CECCHIO MO TVI00ATIBHOMY UHKECHEPHOMY

oOpazoBanuto 8 sHBaps 2014 roxa.
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VY crenpoBoro poknana “Tendencies
in education in Optical Design in
Europe” ¢ Ahad Ali, npencenarenem
KOH(DEPEHIUH.

Y cTeH0BOr0 JOKIaaa

“Tendencies in education in
Optical Design in Europe™.

Busutku yHusepcureTa BoctouHoii SBbl . Cypabast,

MOJIYYCHHBIE HA KOH(PEPEHLIMH.
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Busutkyn yuacTHUKOB KOH(pEpeHIUH
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BU3UTKM y4aCTHUKOB KOH(EPEHIINH.
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HNroru:

1. IlyOnukanus

2. ITabnuk peneimn

3. HoBbl€ KOHTaKTbI

4. KOHKPETHOI BBIXOJ HA HOBBI YHUBEPCUTET-TAPTHED.
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Tendencies in Education on Optical Design in Europe

Irina Livshits, Marina Letunovskaya, llya Mimorov, Vladimir Vasilyev,
National Research University of Informational Technologies, Mechanics and optics, Russia

Paul Urbach, Delft University of Technology, the Netherlands

Abstract: Tendencies of international cooperation in engineering education became very visible during recent years. We demonstrate this
statement on two currently running EU projects SMETHODS and ADOPSYS in the field of optical design, which is an important part of
engineering education in photonics. These examples show the importance of the input from different countries and organizations - both from
industry and academia. Seven universities and eight optical companies are involved in the project ADOPSYS. Sharing experience of Academia
education activity we provide new international type of education “free-of borders”.

Keywords: Education, optical design, photonics, hands-on training, globalization, innovation, e-learning.

Problem
SMETHODS of
- education
SMEs Training and
Hands-on Practice
in Optical Design [ ]
and Simulation
O;:fr:q:ing::::ce International Providing
o g character tollerance in
education and 2 : 4
B 5 engineering educational
industrial 2
sdence standards
technology

Training domain 1. Optical Design for Imaging: geometric optics, di raction, aberration reduction.Hands-on training in design and
optimization of optical imaging systems supported by a theoretical introduction. At the end of the session, trainees will be able to specify an
optical imaging system, propose the general layout, and understand the methods used to characterize its performance. On simple systems,
they will be able to select a starting point, run the optimization and estimate tolerances. On more complex cases, including for their own needs,
they can interact efficiently with highly skilled experts.

Training domain 2: Design and optimization of imaging optical sy Hands-on training in design and optimization of optical non-
imaging systems supported by a theoretical introduction. At the end of the session, trainees will be able to specify light sources and optical
components for illumination systems, energy concentration systems, light coupling and other non-imaging optics. They will have a good
understanding of the applicable physical limitations and a personal experience in the use of at least one of the relevant software tools.

Training Domain 3: Wave Optics: Modeling for Micro Optics and Laser Systems. Hands-on training of modeling and design of laser systems and
micro-optics with special emphasis on the inclusion of wave optical phenomena. At the end of the sessions, the trainees will be able to perform
the modeling of coherent and partially coherent light propagation through lens and micro-optical systems and to analyze and design such
systems for example for focusing, light coupling, laser beam shaping and homogenization, interferometry, and polarization optics.

Training Domain 4: Optical Design for Di ractive Optics.Hands-on training in design and optimization of diffractive optics elements of different
scales for imaging and non-imaging systems. At the end of the session, trainees will understand the applicability and limitations of different
computational diffraction models. Furthermore, trainees will learn to formulate optimization problems in diffractive optics, will learn methods
to obtain an initial design and methods for optimizing these.

1.Livshits, P. Urbach Marie Curie Initial Training Networks call, ADOPSYS,
FP7-PEOPLE-2013-ITN, 2012

TUD, VUB,
10GS, UEF, 2 Livshits, P. Urbach SMEs Training and Hands -on in Optical Design and
UPWM, FSU, etc simulation, FP7-ICT-2011-1, Project Application, 2011

3.Livshits, Simple method for computer-aided lens design with the elements
of artificial intelligence. Proc. SPIE, 1780 (1992)

4.F. Bociort, E. van Driel and A. Serebriakov, Networks of local minima in
optical system optimization, Optics Letters 29, 189-191 (2004)4 The Saddle
Point

5.).C. Mifiano, P. Benitez, L. Wang, J. Infante, F. Mufioz, A. Santamaria. “An
application of the SMS method for imaging designs”. Optics Express, Vol. 17
pp. 24036-24044 (2009)
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3. [locemenue ynuBepcurera
Sepuluh Nopember Institute of Technology

C npopekropom
npodeccopom
JlapMUHTO.

C coTpyaHukamu
WHOCTPAHHOT' O
OTAenA.
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[TogapouHbie Yackl

ITomapoynas
(nemka c
uH(popmanmei 00
YHUBEPCUTETE.

3aanue PEKTOPATA
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Sepuluh Nopember Institute of Technology

B 2012 r. Webrometrics Ha3Baia 3TOT YHUBEPCUTET JyUIIUM B MHIOHE3MN

u 19-TeIM B A3HH.
Overview

Institut Teknologi Sepuluh Nopember, commonly abbreviated as ITS, was
founded as the yield of the conference of Indonesian Engineering Council in
1954 in Bogor. The idea was further developed when the Council held the
first five-year anniversary in Surabaya in 1957. Then, the East Java Branch
of the Council decided to establish a Foundation of Technical School or
University on the 17th August chaired by dr. Angka Nitisastro. On the 17th
August 1957, the Foundation officiated the Technical School of Sepuluh
Nopember Surabaya. The school was officially inaugurated by President
Soekarno, the first President of Indonesia, and had two departments, 1.€.,
civil and mechanical engineering. The status of the Technical School was
later altered to a state technical school in Surabaya under Government
Regulation No. 9/1961 dated 23rd March 1961 which stated the birth of the
Institute on 10th November 1960. ITS is currently taking serious steps to
become a university with international accreditation. It has the objective of
preparing to be in the 100 Asiani;"%s best universities or in the 500

Worldi; 2s best universities. The institution is currently adopting a new
paradigm by executing sequential acceleration to realize an economic
development university (EDU), whilst at the same time, strengthening the
foundation of reputable teaching and research university. The Institution has

contributed for many community works. In 2005 its creation of houses for
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Tsunami tidal wave victims in Aceh Province. In cooperation with the East
Java Province Government and business community, the Institution has
managed to submit 1000 makeshift houses for the victims. It also dedicated
prototypes of small boats to fishermen in Aceh and neighbouring areas. I'TS
manages five faculties, 1.e., Faculty of Mathematics and Natural Sciences,
Faculty of Industrial Technology, Faculty of Civil Engineering and Planning,
Faculty of Marine Technology, and Faculty of Information Technology. It
also manages two state polytechnics, i.e., Electronic State Polytechnics and
Shipbuilding State Polytechnics. ITS offers 76 study programs consisting of
6 doctorate study programs (S-3), 13 master study programs (S-2), 22
undergraduate study programs (S-1), 4 programs of four-year diploma of
polytechnic (D-4), 6 programs of three-year diploma (D-3), and 8 programs
of three-year diploma of polytechnic (D-3). Up to April 2008 ITS had
14,181 students, supported by 923 lecturers with the qualifications of 191

BSc, 464 masters and 175 doctors, among others, are 72 professors.

Name :Insitut Teknologi Sepuluh Nopember (ITS) Programs :

Adress - Campus ITS Sukolilo - Diploma 6
Surabaya, 60111, INDONESIA - Undergraduate :23

Telp. : +62-31-5994251 Ext. 1224 Master 118

Fax : +62-31-5923411 - Doctorate 12

Website - www.its.ac.id

Establishment : November 10, 1960 Students : 16690

Total Area 1.900.000 M’ Lecturers 934

Faculties : Faculty of Mathematics and Natural Sciences Staff 11190
Faculty of Civil Engineering & Planning
Faculty of Industrial Technology
Faculty of Marine Technology
Faculty of Informatics Technology
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5. [lpyrue n3BecTHbie YHUBEPCUTETHI B
Nunones3un

5.1. University of Indonesia

Being the oldest state-run university in Indonesia with more than 160
years of experience in education, Universitas Indonesia has been
contributing numerous influential achievements to the sustainable
development of the nation by committing to education and research. Since
its affirmation of establishment in 1950, Ul has continued to grow and
flourish. In the recent years, Universitas Indonesia began a significant
reform in order to strive for the excellent education with global outlook,
attracting more than 30.000 Indonesian and international students in line
with the universitydA@cRs mission to be a world-class research university.
Universitas Indonesia prided its reputation by strengthening its position in
the first place among universities in Indonesia, ranked 34 among universities
in Asia (The Times Higher Education Supplement 2009) and ranked 201
among universities in the world ( Times Higher Education Supplement in
2009). Universitas Indonesia offers vocational and bachelor degrees in its
undergraduate programs. Offering 53 bachelor degree programs in 12
Faculties, Universitas Indonesia i1s rich with degree options for local and
international talents, fostering their readiness to face the global challenges.
In more global point of view, Universitas Indonesia has been developing
mutual partnerships with many reputable overseas universities in excelling
International Undergraduate Double Degree Programs, which enable the
graduates to obtain two degree awards, one from Universitas Indonesia and
the other from the partner university. Universitas Indonesia has

collaborations with the University of Melbourne in Medical Doctor,
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Economics, Accounting and Management; with Monash University in
Metallurgy & Material Engineering and Chemical Engineering; with the
University of Queensland in Psychology, Computer Science, Economics,
Accounting and Management; with Queensland University of Technology in
Civil Engineering, Mechanical Engineering, Electrical Engineering, and
Architecture; with University of Tilburg in Economics, Accounting and
Management; with Unmiversity of Amsterdam in Economics, Accounting and
Management. The students will also have the opportunities to experience
multi-cultural exposure by joining student exchange and study abroad

programs to more 165 partner universities in 35 countries around the world.
5.2. Bandung Institute of Technology (ITB)

Institut Teknologi Bandung (ITB), was founded on March 2, 1959.
The present ITB main campus is the site of earlier engineering schools in
Indonesia. Although these institutions of higher learning had their own
individual characteristics and missions, they left influence on developments
leading to the establishment of ITB. In 1920, Technische Hogeschool (TH)
was established in Bandung, which for a short time, in the middle forties,
became Kogyo Daigaku. Not long after the birth of the Republic of
Indonesia in 1945, the campus housed the Technical Faculty (including a
Fine Arts Department) of Universitas Indonesia, with the head office in
Jakarta. In the early fifties, a. Faculty of Mathematics and Natural Sciences,
also part of Universitas Indonesia, was established on the campus. In 1959,
the present Institut Teknologi Bandung was founded by the Indonesian
government as an institution of higher learning of science, technology, and

fine arts, with a mission of education, research, and service to the

PAGE 17



community. Government Decree No. 155/2000 pertaining to The Decision
on ITB as Legal Enterprise (Badan Hukum) has opened a new path for ITB
to become autonomous. The status of autonomy implies a freedom for the
institution to manage its own bussiness in an effective and efficient way, and
to be fully responsible for the planning and implementation of all program
and activity, and the quality control for the attainment of its institutional
objective. The institution has also freedom in deciding their measures and
taking calculated risks in facing tight competition and intense pressures.
Bandung, with a population of approximately one and a half million, lies in
the mountainous area of West Java, at an altitude of 770 meters. The ITB
main campus, to the north of the town centre, and its other campuses, cover

a total area of 770,000 square meters.

PAGE 18



6. BeIBOZbI M1 peKOMEHIAH

KomanaupoBka padboTaer HA:

1.YBenuueHne 00bEMOB B CTPYKTYPBI 00Pa30BATENBHBIX YCIYT,
NPEIOCTABISIEMBIX HAIMM Y HUBEPCUTETOM;

2. YBENUYEHUE JIOJU U KOJIMYECTBA MHOCTPAHHBIX CTYJIEHTOB B 00IEH
YUCJICHHOCTHU CTYJICHTOB, 00yYarOUIMXCcs Mo 00pa3oBaTebHbIM
nporpaMmmam;

3. Pacmpenue reorpadguu npuema Ha Boctok;

4. YBEeNMYCHUE AOIH U KOJIMYECTBA MHOCTPAHHBIX CTYJIEHTOB,
00y4aromuxcsi B MaruCTpaType, aClupPaHType U JOKTOPAHTYPE;

5.YBenMYEHUE TOJIA U KOJIMYECTBA HHOCTPAHHBIX CTYJAEHTOB, 00YYarOIIUXCs
HA UHOCTPAHHBIX A3BIKAX;

6. IToBeIllIeHHE KauecTBa 0TOOpAa MHOCTPAHHBIX MPaKAaH, MOCTYHAIOIINX Ha
00y4YeHUE;

7. YKpEIIIEHUE MEKBY30BCKUX U MEKIYHAPOAHBIX CBA3CH, paCIIMPEHUE
WH()OPMALMOHHO-KOMMYHHUKALIMOHHOW MH(PACTPYKTYPBI paClpeaeIICHHOM
MEXYHAPOIHO-OPUEHTUPOBAHHOM CPEIBI,

8.YCTaHOBNIEHUE TECHOTO COTPYAHUYECTBA M TOTOBOPHBIX OTHOLIECHUH C
NPU3HAHHBIMU YHUBEPCUTETAMH MHPA, IMEIOIIUMU OOIMPHBIC
MEXAYHAPOAHBIE CBSA3M U OCYILECTBISIOUIMMH PACHIMPEHHYIO MOATOTOBKY
WHOCTPAHHBIX CTYJCHTOB U ACIIUPAHTOB, C LIEJIbI0 MHTEHCUBHOTO
aKaJeMUYECKOro 0OMEHA CTYJEHTAMHU, TPETIOAABATENSAMHU U HAY YHBIMHU
pabOTHHKAMU, & TAKXKE C LETbI0 COBMECTHOM MOATOTOBKH CIIEIAATINCTOB HA
YPOBHE MAarucTparypsl U aClIUPAHTYPBHI,

9.OpueHTalMIO Ha MEKIYHAPOAHYIO aKKPEIUTAIIMIO MIPOTPAMM BBICIIETO
oOpa3oBaHus,

10.00ecneueHre cTy ICHYECKOM MOOMIIBHOCTH B MTPOLIECCE O0YUEHUS;
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11. CereBoe B3aMMOIEHCTBUE YHUBEPCUTETOB, PEATU3allvsl COBMECTHBIX
00pa3oBaTeabHbIX MPOrpamMM, MPOrPaMM JIBOMHBIX TUIJIOMOB;

12. Tloaneprkka MEXAYHAPOIHON aKaIeMAYECKOH MOOMITBHOCTH HAY4YHO-
NEJArorn4eckux KajapoB, 0COOCHHO - ACMUPAHTOB U MOJIOABIX YUEHBIX.

PekoMeHy 0 MPOJODKATE HAYATOE MHOM COTPY IHUYECTBO €
yuuBepcuteToM - Sepuluh Nopember Institute of Technology, ocobento
B c(hepe HHPOPMALIMOHHBIX TEXHOJOTUH U pOOOTOTEXHUKH, BO3MOXKHO,
ypOAHUCTHKH.
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