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Mpumevarue: Mdopmauua o natenTax Tpuaas ANA OTAGNBHEIX CTPH, MMeIOWAARCH & 6ase nanHbix USPTO 3a 2002 r, 2007 r. u 2012 r; naTenTsl Tpuajbl NpeacTagnait
coBO# cepHio COOTBETCTBYIOWMX NATEHTOB, 3aABKM Ha KOTOPbIe NoAaHBI B Esponefickoe NaTenTHoe BeRoMcTBO (EMB), BIOPO NATEHTOR W TOBAPHBIX 3HaKOB COEAMHEHHBIX
Uitatos Amepuks (USPTO) u finouckoe Any) O/IHOTD W TOFO e M30BPETEHNA ONHIM 1 TEM e 3AABUTENEM UMK M3oBpeTaTENEM

Hemoyriuk: Cratncruueckiid nHCTTyT KOHECKO Ha ocHose onnaiinoeoi Bassi pannsix O3CP (OECD.Stat), asryct 20151,
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European Countries ; 33.7%

Asian Countries : 39.4% ~_
Morth American Countries : 21.8%

Latin American Countries : 3.1%

African Countries : 2.0%

A3znaTCKIe CTPAHEL . 342

Erponeiickne cTpaHEI . 292

CepepoaMeplKaHCKIE CTPAHbL 189
Crpanet JIaTHHCKOI AMepPHKN 27
AdpHEAHCEHE CTPAHBL 17

tdz&sC Ogudedzd o j edlsilst d dMfdjHtseOljd MEdj yjdbster, ik
fsfdzj Hdzed?2 GEBH, © wWOLWjLj tojcecdBdaso.
URL: http://statnano.com/
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1 B pina 28,424 (34,469 |41,343 |47,517 |51,668 |27,793
2 £ sa 19,994 |21,421 |22,476 |23527 |24,649 [11,410
3 =India 6,134 |7,805 |95550 10,717 [12,268 |5,871
4 * SouthKorea 6,933 |7,548 |8,744 |8,839 |9,127 |4221
5 =iran 3,603 |4,608 |5575 6902 (8351 [4,215
6 -Germany 7,008 7,378 8,576 8,774 8,753 4,030
7 * Japan 6,745 |7,073 |7.820 |7,716 |7,568 |3,503
8 Bleance 4845 |5146 |5678 |6,014 |5851 |2,745
9 tEyk 3,645 |4,010 |4976 4820 (5539 [2,590
10 | ™Ryssia 2,004 [3217 |3727 4385 |4885 [2,160
14 | Mcanaga 2,631 [2,833 [2943 3481 (3312 [1,633
19 | ™singapore 2000 |2123 |2506 |2452 |2381 |1,200
105 IParaguay 0 0 0 0 2 1
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Philadelphia, principal investigatan(d§ s d3d3j dztz® @15 Mark Allen;

% Texas Nanofabrication FacilityUniversity of Texas at Austin, PI:
Sanjay Banerjee;

Y2 Northwest Nanotechnology Infrastructutdniversity of Washington
with partner Oregon State University, Pl. Karl Bohringer;

%  Southeastern Nanotechnology Infrastructure Corrid@eorgia
Institute of Technology § O tc Is dzjfMdloytk &£grolina A&T State University
University of North Carolingreensboro, PI: Oliver Brand;

Y%  Midwest Nano Infrastructure Corridddniversity of Minnesota Twin
Citieso ff Otcls dzjfildntls Bakota State University, Pl: Stephen Campbell;

Y, Montana Nanotehnology Facility Montana State Universityo
i Otcls dzj€dmiterm Qollege, Pl: David Dickensheets;

%  Soft and Hybrid Nanotechnology Experimental Resource
Northwestern University f Gsalzj te fipl8miversity of Chicago, PI: Vinayak
Dravid;
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Y., The Virginia Tech National Center for Earth and Environmental
Nanotechnology Infrastructur®irginia Polytechnic Institute and &e University,

Pl. Michael Hochella;

%  North Carolina Research Triangle Nanotechnology Netwbltrth
Carolina State Universitp §f O te Is dzj fifCighke sUpiversity and University of
North CarolinaChapel Hill, PI: Jacob Jones;

%  San Diego Nanotechnology Infrastructuténiversity of California,

San Diego, PI: YtHwa Lo;

¥ Stanford SiteStanford University, Pl: Kathryn Moler;

%  Cornell Nanoscale Science and Technology Facilitgornell
University, Pl: Daniel Ralph;

%  Nebraska Nanoscale Facilityniversity of Nebrask&incoln, PI:
David Sellmyer;

%  Nanotechnology Collaborative Infrastructure Southwe&tizona
State Universitys §f O te Is dzj dvigie@pg County Community College District
and Science Foundation Arizona, Pl: Trevor Thornton;

%  The Kentucky Multiscale Manufacturing and Nano Integration Node
University of Louisville o §f Otels dzj figUimisersity of Kentucky, PIl: Kevin
Walsh;

% The Center for Nanoscale Sgsts at Harvard UniversityHarvard
University, Pl: Robert Westervelt.

1 Odetsd dzH 2Mmisted W ) s OdzGrQ Y d ts QO] P40 d3(
CoOzdW¥W dS Oyd BL s ddyj Joly jodids d2oOfas dflar & Gz ). dzd W
1 sdzr M ddzlse 5 1 t6ts GidsjOmitis Pis aid dals J ldcjdid tisd Is tste d =
sojBjJS¢ d ¢dzr BjtlsO) BdYHE M2 daj H
Yyofis OdzOdzdL © o H O dadzsaly sEiEowy lsigr 2 ) W Hejtst
WdHJO dzf 2. UPed&d sé wOR SEBISO L Odg" dzd
dzdHdtelzs M dj L dudd M i@, tse dOz g datst
dimimdzj His9 Olsj dz' ME d A d ftecOCIsdyd MSdn
o' MslCBlsj mdzBdzEe d ydz' = BlstcOMdzj 2 o yYJ dizsds.
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INNOVATION

WHAT ARE ITMS? WHO OVERSEES ITMS?

Under the S$4.5 billion Industry Transformation Programme, The Council for Skills, Innovation and Productivity (CSIP) will
roadmaps will be developed for 23 industries to address take overall responsibility for the implementation of the ITMs.

ssues within each industry and deepen partnerships To do so, the CSIP is setting up 6 sub-committees, with each
between Government, firms, industries, trade associations sub-committee overseeing a group of ITMs within the same
and chambers broad cluster of industries
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INDUSTRY 1 -

TRANSFORMATION MAPS

A strategy to promote growth and competitiveness for 23 industries. Each
Industry Transformation Mp(ITM)Ilgrat pod ctivity improvement,
skills

. and brands
To be
and implemented in pn hpwlthld trypners lh vwlllhlpl WB=
sion for the sectors and c é

od jobs for
BRI ez , DESIRED
: OUTCOMES

FOR COMPANIES
s .

INTERNATIONALISATION
« Develop core of

23
INDUSTRIES
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SCEAUROUGE-RED SEAL

Bienvenue au programme du Sceau rouge
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totse dzj ¢ O sudfoiy GsoCdz] fdie(eff | =<lafady y fA3S 3SR fots dadJlsd
Hid3d ( €&eebcouncd tnder th©ffice of Science and Technology Polialy
the White Hos e ) , fsmMicj HMlsoatsdy Ctslststesets 1 t6]
fsdzdlsd Sk MistcOdzr 9 BBAOMId d&OESJ, ¢ s
ftcOQodlsj dzv Milse j .
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1 sHEB®BdIsjls 5 dOESC ], Isd -~ dad € J d Is
Engineering, and Technology (NSET) Subcommittee of th€ BS € ststcH d dzd
f &zOdzd tets9 Odz] J , BEHY jJIsdtetse Odzd J , tcJ Odzd
sBd My Jd udddw MBOZOdMJtcss Odzgdzs?2 d o MmJ 5B
NSET MmMmkssdls dL ftjHMmMisOoadlsjdzj?2 06 dzls
NSET ML Ozt wdli Jc toifldstdzy dzs s d  Ots sHedad
tcOMmMmMd3tsiIstc i dad W CedzS toj Isdz n sB d&zOMisy dls+ d
oz 3Oz O CtsdeCtgjlsdzr = BB dZzZOMISW A, ftcd
tcOMh dtoj dgdv MBlstclzH dzgd Yyd Mise O:

Y. Nanotechnology Environmental & Health Implications (NEHI)
Working Group( t OB tsyOv ¢ tolz {f {ft<O5 dfwixlz daO distsslsdg Crfplistdz
MtecjHT d LHBKEBOY I W) ;

Yo Nanotechnology Innovation and Commercialization Ecosystem
(NICE) Working Group(f © B SAt@b fff fsOdzdzts o Ghfdsdsidz] te y d O dzd |
RO dztsls j = Hes dzts e d 2

%  Coordinator for Standards Development

%  Coordinator for Environmental, Health, and Safety Research

Y%  Coordinator for Global Issugs

Y%  Coordinator for Education, Engagement, and Societal Dimensions
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Coordination and Assessment of the NNI
Executive Office of
the President (EOP)
1
National I OSTP I
Nanotechnology | "1™t [
Advisory Panel* q -
(currently PCAST) National Science
and Technology
Council (NSTC)
Committee on Committee
Technology on Science
| ........................... H
National Subcommittee
National | | Nanotechnology | | on Nanoscale
Academies Coordination Sci., Eng., &
Office (NNCO) Tech. (NSET)
) | : ) |
Nanotech. Environmental & Nanotechnology Innovation & Coordinators:
Health Implications (NEHI) Commercialization Ecosystem E;jsnsafds h
S i * EHS Researc
Working Group (NICE) Working Group « Global lssues
* Education, Engagement, &
Societal Dimensions
Type of Organization Type of Relationship
I EOP I l NSTC I Formal Reporting
.................. Informal Reportlng
I NNI Assessing | I NNI Coordinating I --------- Administrative/contractual
* Executive order 13539 designates the President’s Council of Advisors on Science and Technology (PCAST)
as the National Nanotechnology Advisory Panel (NNAP).

tdmzAEs¢ [ OddnPyy Sddz® i te@adzj dzdw NNI
URL: https://imww.nano.gov/

[ 4 f Otcls Od3j dals sBtcOL tso Odad v ( DOEd)
Mtse j teh j dzMiso 59 Ols zoOk¢ &, Isd ~ded € Iz, d dz
sBtOLtso Odad d Hdzw fls AsH jodiEs 400 fifdsl®  HHtds SOl f
sO¢Cyj Mbtej BdIlsmw Edzzyh dIs! Hsfiszy € €
MiskH ] dzlsts e, st J dzdzts MiskH | dzlsts o dL G
dzj HsYyjdzgj dgdz" | o tsBd&ZOMISd STEM, 9 ¢ dzs yC
Ftcsodzj d©3 HtsnilsB&HO dL MU fedzydz" =7 t6OfM d  dz
MiskH j dzlstso M Gise " d&3qd sBOL 59 Olsj dz dgr o
ftesydoeaOshdn o Mmjdz MEs?2 & MisdetsMmisd. stot
ftojfsHOoOIjdzj?2 M Yishi s tcOL ddyd o
DOEd ®@msi bk dOftcOodzj dzs dzO §tsHHjtey Ckz
ctezff fEklsjdg EyOmlsdw o tojceckdvicdr » oMmlist

NN I s MfjydooOjl SCtdd3zdzd ¢ Oydd, Yls
syd ddls! Mfjydvduimédy Istejptseo Oded” STI
ZOdsls j ndesdzse 2, MsjHddww da f 1 MY
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l Mot ByjtejH!, DOEd &ty jls H O®s'j dapjndzdel
Istcj BtsSo OdzgdW a3 MiskzH j dzlstso ) sB dzOMmlis d W
dimmdzj Hse Odzed 2 d&Odeslsj m desdzsec 2, O 1OC Y |

1 0ydsdzOdz! dzr 2 ddzfisdlskls 5 tsAateOdzj |Is
( NI OSH) slseo j yo,jls L O ftecso J HJ d@d jzj daffy
B ssHdUYUd MEdr d destcdzOlsdodz' =« HEBC kA dzlstse
dzgs Hj2 d2O tOBtls]. 10BBIsddEd, ¢0¢ ftcOo.
fsHo Jtec Ot Isfpv S OMmdzesmisd W istedzdtelze h j 2 mw
wWeodzw e Isfpw  d MG dzt g ded J d3j dziNdzGYSdHO o tolzg teiadas Hj d Is
fts dHjdelsdWdSOydd tfoOomdsimisj 2, tyj dzf j
Ef tcOodzj dzade tdmMCOdBd Hdzv L OhF dlIsr LHBSE
HiY tsdzdzj dzd | ¢ tcOMMmdzj Hiso Odzd ¥ o tsL d3tsy da'
NI OSH [IsO¢Cy Js, 5§ Pded oddjdztsls j m dzsdzEedd d3tsG |
tej h J dad v ot otsmso BJLBY OmdesMmisd d ¢cd
dmimdzj Hseo Odzdw NI OSH ftesHtsdzy Ojls, vylster
COCdd3 BtOLtsd dzj Sistster § Isd - dz0 dzts Y (
oLOdBsapa@Ils: M MdMmMlsj BOBd tStcc Odeso Is j dzC

RMMdzj Hise Ols j dzd NI OSH fttsHisdzy Ot Is to(
CsBf Odzd?2 yYyOfMmlsdesegts Mj Clstste® Hdzw sy j dzC d
otSLHjJ2MsoadwY dzOdesyOfmlsdy d dzOdesdzOlIls j tocd Oc
zO k¢ dzj to s Hizdp CRO Rdz0 dzts Is to

| smMikzH OMmise jdzdzr 2 HJ JOlsOd3j dzls ( DOS)
cOLo dlsdw RizsetsMiststetsdzdzdn o Ho ks tststsdzd
4z¢ fBHHJtYdoOoOEIl o GORCOR 6B tsdzdlsdn
RZOydtsdzOdz! dzts?2 B jL ST OMdzsmMEg d - & tdzis g 6y J) tze
9 tORCORn fJtoscteORARB L O dlsr Ctolzy O h j 2
) EilsOdzso dzj dzgd d f Otclsdzj e d -t Gstdslsizizi tg @iz d
tcBiytsd3 fklsjd3 ftesojHjdedWw toj clzdzvw toder n
zyomisdyd3 fteiHmMpPodEidi B0dmise®dz. (s
SBWL Olsj dz dg'-lsigdm dedz@ g fpef 3 Mtse zOM § ded W &3q
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sBd3j dz dz2Okzydz" &3d tojL Ezdz sOOBRd, tBJjMfJy
ddzls j dzdzj C sz Odz' dzts 2 mMse Mise j dzdztsmis d d it
sBdzj UGGy @1 dMMmdzj Hise Olsj dzj 2, o osfr
ZO My dzr 2 CtBfdzj S osffttshmtse, MowL O
odzzlstcj dzdzi 2 BJ LSS OMdesMmiss ¢  MisOB d dz' dats
d3dzts ¢ s M ls ts t6 ts dzdzd ~ B3 Y HEz ZOtctsH dz" ~ tstcc Odzd |
slso jlsfise jdzdets] twWOLoadIsdj dzOdeslsj r dzsdzisae d
dz0O Iz Usdpts dzd ud MS 52 fsddlsd ¢ d 44 H 5 Ud
Bdtslsy mdzsdzse d d, RZOdztsIs § m detsdztsc d d d ¢t
dlstceOlsjedy ME 3 § SHAHJ C BIYHEZARGEBH
ojhjimse; d o | SO.

1 OydsdzOdz! dz 2 @ dOkzydzr 2 WwsdzH ( NSF) f
O dzOkSE d dJddddzdteddze ot ofmjn H(
W st 3O dz! dzts j d dzj VW stedzOdz' dats | SBtcOL 59 Odz
WdLdud MSEe ddaWtcOMistelz € Is Iz tc ) S df B i) df jdzants af Gdz
sOC Y J ftesHo e Oj Is ZOdztsls j - detsdztse d d d
fsmiskzy Olsj dz-dos) MjdzjdeGd @listy) dz! ME dJ f 56 o Od33
ftosd3" h dzj degdes s 8, EtsMizHOteMlsoa ORBd d HElZzG

1 0ydsdzOdz! dzrf 2 @ dzOkzydzr 2 W tsdzH ethSOGdz 9B 2
5000 OSIsdedz r f(tetsj S gthdndzj Bsazpls j dd' 0M € dBE
IsOC¢ % J dzj MC sdz! € s Mdlsd 2 gdeW cOMlstczC Iskz
9" ydimdzj ded?2 d BtcOL 59 Odad VW . [Jdz sCOLT 9
MiskH j dzlstso d ftcl f sHOo Olsj ddgRH ] tof ¢ s dzB
ftosWddzOdmMdteso Odzg" Hd&zW fteseo jHJjdedw dMmMmdz
B &zOMis d ZOdetsls j » dets dzts ¢ ( 2 ) tcORBE On f to
Technol ogy (STTR) ) SBI R. 1 OdztsIs j - dzts
fSHH ]ty do O Ismw , 9 sigastsodztsidg, L JLyQ M d 4 Is &
YyJ dzlstetso ) Odzj ted € Odem < d = Zyd B dzg n L O9
YyJ dzlstcOdzd L Oydw ftocsj Clstso B dzd stsB j d
dimimdzj Hise OdzadwY d B OL SO Odedj dzOdatsls j r dats
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Moty 2 fwdesH] & xOOMP] {dzd dOEdL 8o L YO
1 dzj d3j dzlsT dBROIsjtcdOdztso jHjdedw, BBOMNddetsflistet
d Bdtsdzsed (.

Il HYJl fjLdH]Jd&sO wz¢ © 2017 GtsHE
Htsdzdz. w4z ¢ HdAdY NNI, BhOW MEzBRBO ddzo j f
MesMisOY dzylptf 24 dBhztcH. HEsdzdz. wz¢ M BsdiJ
(oG dzs yow i dzO dg' 2017 GBHO) , f sSHIse j
O dztsIs § - dzts dzts e W ftocsHisdz) Of Is detcOls! )
OH@ddzd MistcOydd.

I mesle jlsmisedd M-d M@ dts 630 sy firkzGridagdat
CodzmistczC IststemC d - oL OB BEOCOY dzo 2 hisdyd
CdzommdW dydtelze Isfmw IS B dzOMmiIs d f oSG to
it OMmYy tej HJ dzj dzd | PCA Hdd&W BEHYJIO 2017
HJ OG tcOd3d3] .

Environ.,

Health,  sjgnature
safety |nitiatives
(7%) (11%)

Infrastructure &
Instrumentation
(16%)

Foundational
Research

Applications,
R (42%)

Devices,
Systems
(24%)

tdmMeRBHCOMYtej H ] dzj dAfNJo B2 B Y4 IsOSsH 2.
URL: https://www.nano.gov/

ANjJHJjtoOdz dz" | BtecOdzdL Oydd m dzOdB sdz! N
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Yo 1 0ydsdzOdz! dzr 2 dzOkz ydzr 2 W ts dzH ( N
dimmdzj Hse Odzedw d tBtOLtSo Odzd] s ofmjdg HC

Y 1 0ydsdzOdzr dzr J ddzmisdlszlsr L HiStots O !
dmmdzi Hse OdzdWw d2O tMdetse j dzOdzsls§ -~ dets dzis G ( =
Ok <) ;

Y2 140 O0OtlsO3j dzgls + dzgjtecjlsdscd (DOE) (W1

dmMmdzj Hise Odzed v , sBjMfj yde O h dj sdzts o [z
L dgg felsdyd M dr bindetsdzse d?) ;

v [ dded Mmlsj eflse ts 5B 1S tets dzf ( DOD) (
dmMmdzj His9 Odzd v, M smMseMmMlsealzes h dj L Oh dIs,

dmf sdz' L s Odzd W ) ;

Y 1 0ydtsdzOdzt dzr 2 ddzmisdiskzls fMisOdzH Otcls
(WkdzH Od3d dzlsOdzt dzr § dMmMmdzj Hise Odzd vV d3dte J et Wi
dLctslstse dzj dzd v , Odz0dzd s yd MS d 4 BB IstsH 5 dzts
RZOdztsIs § ~ dzsdzse 2 ) .

[ tcze dj Oc j dzlsmilse O d Oc6 j dzlsfmlse O, d
ZOdzsIs § m dzsdztse d 2, Mo W L-Ozfialf Ptcls ) d3 diged )y o gk
BJLBY OMdzsMmisd, vY§tOodzj ded jdzj § @Efiseo Bdzq fls
s tc Odzj sCtlkzy O h j2 MtejHT , 1 Oyd s dzO dz! dzt
dMmMmdzj Hise Odzd Csmdsd yd ME e s f tetsfis tc O def
BjLBYOMdesMmisd d <cdcdj dz stczH O, s ts dzd
sso Otcs 9, [ 4 § OtetsIOE3] dzls Is ts @dzinufd ) dzj |, AJH
hsmfpj 2 dzr n Histots @) d rdfotlsoOdzj dzls fJ dz
1 Oyd tsdzOdz! dzr 2 ddzmisdlszls ftosHtso sdz' Mise dw
mMizeyslz d wdzkzyslkz Mjd MEBAatLW2Mmlse j dzdz” ~

10 ftesh juHh d2 -E@ddcd] disNls,o Ouv f t Qo dzj ©
sjrdesdzsedwds 1 jJ dzsets HsSA@ZO ( OSTP) d 1 Oy«
ZOdetsls j m detsdzsecdw ds ( NNCO) sftej HJ dzd dzd B L
ud mdzj , ZHj dzde Bisdz h j o dzd dz0O dzd W ¢ s d3¢
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ftesmo J Isdlsj dz¢ Bk ydefisfdQipV@diH  MisME s Bz
Bsdzjj "dusSsd Meseh jflkej HeMisdyjdd?2

®|

t dMzBsCOLISO dzOdets dzi ZMmisted | § tecd3Odzd d
URL: http://wwwwerkstofftechnologiede/servicénanemay

1] J ed3Oded v .

l1tcOoadlsjdz’ Misd®CH QRO AL waded | i3 B dzOG
Hdzw ddedetso Oyd2 MmtejHT , ftocsHe dc OW tor dafs
ddzdetso Oydtsdedz’ | HtosjSlsr. AJHJjtOd dzr | &

1 Ists yYJjtejL d dzdzts @ Oy d ts dzdzlz MstcOIlsj cds ,
ftedoddz add:

Yo ] dgj Hicj dad j R dz@aizterdstise ' H-didn i) dofpGitspdddds j dz
s SdakihistezS ksteMSdr ©OB IS

Y 1ttshtejddj dBOdZr n d MtcjHdedr ftej HY t

Y ] dgj Hicj dad J dztse r o ddzo j Misd yd tsdzdz" A
COf dls OdzO;

2 [BiMifjuddd) Wddodhdttse OddY ujt]
Odze j dzts o ;

L RdddEdtse Odzd J 200 d dzdzts @ pPdetisdadp' tsr
Edzdo jtefdlsj lsOn .

] 2011 cetsHbkz o JJtddOdzdd B" dzZt 34 00O
110 000 ddadetseo Oyd tsdzdz’ = € wd3fdjdaglPty Is gindrdsjO
fts ddzdetso Oydsdzdzr d3 Mse L Odz, o MdzgwsHEZO Mk &,
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MsOoadls fjtejH MBB2 LOHOYkz ko j dzd yJ dedw
20 000 d ddzdetso Oydtsdzdz' » SR Oded?2 HE 14

dBBLHOB IsMw dzOydtsdzOdz! dzr | o3 Y HEZdZOtG!H
Cslsste § f sk O Is z022Isd dzj sB R tsHJ 3
¥ d dzO dzfiddems, o GdzOz ydzr § §dzsh OuSd d Is. .

GTA| SErvany
TRADE & INVEST TRADE~ INVEST~  Searchtem Q

t dmEzdastdze j Mis d yd ts dzde’ | 2e dfO=im/lfO dz
URL: http://wwwgtai.de

tod d3j tedats  f tsdzis o o 20t o Lisecy ORI OBS ¢ d 2
[otesldy | J @8O0 L OddBOjls f§jwetsi dj
O dzts Is | - i@t ctE[HT. O Ps tevtslds Y% e i
sOC FRCOU®dESIs | n desdzsedd WwWodzw e Isfpw  tSH dzd o3
sjrdsdzsedyjmMSdres MjClsstetse o | j tedzOdzd d .

1 d B ysdi C i Oded d fesdLotHYIs ]
dzO dzts 30Is j o O dzts o ZOdzsIstclz B ts5 € , Iz Ode@sdzts O da
RZOdetsls j m dzsdztse 2 ( dzOf tod d3d to .5 dzts © § B Iz d3dfthds t
f zOD.df"dzd IsOC X 4 ftiosdLoesHwIls d dmftsdz L
C s sdzj dzls ' d mMdmilsj d3r , O Is0¢yJ ftog |
¢ sdzfOdzls d dze O, Ctodzlstc OC Isdats 6 s s efdfs€ to ' Is dove, ts
LEMY dzZ2 OOy 0dzOdzd L Q § dfj y Y djn dzj th Bste lOdgd!
YytejLror yoRdes kM jh dzes kyoOmlsetsoa Odzd o ¢
14 BB ys ow fetsd3’ " dzj dzdzts s ftosH j dztsdzMmls to
Ftoctseo j dz2 RFo@igl JqPRtHE JELds@AEISO Lf@EL] dz2 EyOmlilsdv
sBhjets McjHdzj ets 68 [ u.
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The German Vocational
Training System

inistry of Education and

tdmzasCt d M gasfiz H Oteflse j dzdzr | ftesctcOBBT | 4 tedzOdzd (.
URL: https//wwwbmbfde

I ftetsdi hdj dzdesilsd dzOdslsj R desdzse 2 o
2000 Cdzs yjowce so: f tcdddg] tcdagdBO4ND % d Mts,
fejHftedwisdw%n ¢ $BkY dz' j1 3¢ tsesY- Ceddrdcp,j e Is j |
Zuted y H HdzdfMyMmdg Hise Olsj dz’ MECdj Eyte yHjddv
5OCd] CO0¢C ¥ jmMmhdsdod d j Mmjild, ¢l
qozd W ddzOdemtse 8 Eytej yHjddw

) Qo dlsjdz Mots | jtedOddd MY i ddpdd st
Mste®sg CHYsS dn  Is§ R dztietizis @apd o OsCsdipvytsds §  to
L Odzv Is s ifstgtsyo j Is Odzd & d 1=Qivinis & k& tc Oylsdj Ledddv
sjodtsdzsed?2 dgOyj dzj dz20 dz0 Ists, ylstse' §lot
ks, vyltse' MOk’ oqditKajrdl drdsHjlstss(ds b dz
~tstesh dj dHJJ sedidddtints $ ] tejdedztf s On Y & ztz" d
Clsts MowL Odes fp Isj ds, Yls s 1 ¢ dzdztsf o0@ Usdfsticdzdz"
M smtsBMilso 2t Is frffistictnpy f Is@ded .o d 0 O Is § G j M
PCtejfawvels fsLdyds (jtedsOdedd COS o jHEh
CcsmMzH@®fedpds o sLosdzv e Is dzOr tsHJIs! Iso stey M
L OH Gzt3d BEE d5j dzd, oS dzs yoOw fesedzj d5' o SO
cstesHmMCs] t©OLoadkdj, {Ctsdscduyjmcd ydfml
d ydWtetsots ubbeOpfhds. o' MisC dD M istg % fzfs fzts ¢

BURL http//wwwtaidd -f 5 ftsflstswdeds dzO0 ds dz2 2012 GEtsHO.
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tcOLodoaOjlsmw o COyYJ Mlse j oojfipedasd j diztaizts g @
MistcOlsy cf 52 1 tpPdrdds j dz' Mls adiss oH t§ B Gsojdeyr jsisd
dztso " j ddzMmlis e zez el dzOdzdtetso Oded W d dzdztso Oy
f sH UygdE® M d@&G dedey ¥ dgds o Oyd2, ClsstcOW 9
ssdz 5 Isjrmndesdzseduyi MSdj ddedaseo Oudfd,! Isdst
o Cdzt YyOJils o finlsBe@dsBO jfifisloas] yj delstcOdz! dzts @
1 wissmdzse dz' »  ff dedfdamied @ ustb s dapizfs @ d3Anagcplzf , S
9T Hjdzjdzg" © wbtcOlsjedyj MEsd3 ff dzOdzj
1. | PO dzde™H jldzf pd sted s j Isdetsj o dad d3Odzd B
MowL Odgdz" &3 M ftesyo jlsOdzedjd3 d SOy Mise sdi
1 59 @UstcOk 9 6 HsSC d A Is j n dzts dzts 6 ds 3@ IBydf @ A6
ftoedstedlsoj IsdMmdzi H s Ol 7 1 |f 5 df dAfAED@ )] jdz! f
C sdzyj dzied e g® B ZOMIsw o, Cslstster § 70
H d dzO di3d ydz" d3d o dafizts o Oty i 18 B j ddzg ® Is VRS
1Sy MEsets tsMmlsO t totisdgy JJ dsldhghsf{ t zdzO
sB d&zOMmilsw 7, o daffftdsdido ' taftdRdAslz’ das j  f tetsB dz
MO &3 fsor Mdls! SOudMmbseats ydLded HdzW oM
6ftcdtstcdIlsjlsdzr = L OHOY BGlsdesmdlsj dz' dzts B
NdLdzed L OCdzte yos Ismmw o Mmdzj Hize h j d3:
Yo AdqWtetsoOW 1 Cdasdzds ©j hdofstistBB® gzfndgo s  f to
ydWtctseor d3 Isj n dats dztstwod@ods, L o3t » dgth)ff isfiz' v dzw
YyJ dedesfylsd d Hftetsyo jlsOdedw o | j tedsOdzd d .
2 uibs2ydoe®d®zsdi3d ¢ O d - imdpjsH)ddpiss d iPs SR
i sistgjopdfits dipimisOls! Bisdzj j to]j Mztci®tstizts g §
ud migf msyd Odz! dets dintse o34 Mls d d3" o3
Y% R dzdzts o Oy s dzdzOW te GEsEWWRY dndez st d - dL
ftesdmMrsHWwh drn dO Meote] @3] dedesdz OB s Y
tcOB sYdJ B4 MIsO wodzwe Isipw 9 O dzts 2 s
L Codesd3d yd MS drm ddedetso Oyd 2.
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Yo T Htstotso OvlizmdfdedipiPhdzj Hiseo Odad v, dzOf tcOo dz,
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V2 | 8O HOMNE OV i@y fdgsilg! mdmilsy - d
zOf ted d3j te, Hozw 1 dzj eeatsmdzOB Y J dedWw , - Mo
Hsdzy dz"@ ffteOQo ddzt dets tcOBBISOIs! 9o ftsefmjH
2.sts dzfn sizfde?) ME MY Sige Ofpg demi j oz
Rdzdztso Oydd Iso sudatdd € Qfgdzls j oW j 2 M OR d3d

HdMmydy dzd dzodkd, s § 3O d3du O d dff | 5 Bylif OBt dEpHA

ECtoj §f dzw Is Melstelzn dzd Y4 Mise ts B JHE C s

dmMmdzj His9 Olsj dz' ME d &3 ddzihisdIskzls ©Od3d , tsSB |

BBd Y HE &ZOtesH dz" d3d f Otclsdidg tc Qoogdn h dftc W tizty ) Isfigby e

B4 » Oded L 3" Mtsld te 2 Hsdgch U Jyfplatp@DizrOvdzd defiz ff tsdz' L s

dztsor jJ d3j ter Hdzw MlsteOIsjecdyud MEtsets tOMmh (

f shtslstclz H dzdipud Htes d3r " dzj dzdztsmls+ & d Bh jMmis

ftcspj dzce o CtdBdi3jteydOdzdL Oydd d Hdzv f

fjtejHtsor n CdzOMisjtese, thdseodzr » ftotsj CIst
3.uMmdjddzefi f ZO R dedzgts o Oyd2 o ftetsdir h dzj dadets fr
lectsH dsde®OL o d Isdtg 4 dglsIlfiiAs ts B dats 2 ZMmlsts? -

tsls tc © iy dzd Yy'd ftesHlzClIsr d EmMdkzkzcecd { tdzdat

EmMdzzc OBd MO3r = ddzdzso Oydodzdz' &6 Sisdl gy

] J to di30 dzqrO dzif ezl sdz! L ts9 Ols! f slsd dzyd Odz,

Isj m dzsdzsc d Wi dp,Oro { dodzls3] tedif) ozelzfsdr)jistef, B Sdz! h 5!

BCtotst dz§ Flstds d@S € 2 dzlz dzvv Is s tg dp' tsB = Is {6 ) filgs dzts d IS

ctozf iz Ctdf Odzd 2, Clstster j EyoOfmlse zv Is

BOdzr » d MtejHdzedms HtjHftodwisd2 (fal),

SO d S i3 Oded 2z Jj " g H tBBSUZr d3d H dzw fsdz L 59
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o j dzd ydIs- yd fndzts d dzdzts @ Oy d s dzdz” ~ MisOte
mMEh jmMiseze h dj Meotslse jIsMmiseoze h d d dzils te Iz d
CGdzsB Odz! dzf d3 yJ delstcOdz tetsMmils©O  MsL HOdzd W

4usL & OB IzOG s chffydtslmd gw Hdzv J dedetseo Oyd 2 .

Rdzdztso Oydd IstejBlztls Misddizdzdekze h da Ef
soe steud Msd f dzmfgs ez d ftej HE B dedzdsB B Jo @30 zef |
f zOdz§ tc & 5 dzj 4 ftcd Mis Odz! dzts mMemtej HsIstsY(d
BWZzOGtsftedWIsdz" m H MW d datzts o @ dRyafiain disgj odgff2ts o
d dedztso O 2] YddydOlsde ", dzO§ &0Og gzfe dg@raighd c
HisMIs Ols sy dats CoOzdWdydtetse Odzdzts G s fJjtemts
ftcj HA3j Isdz" n ts B dMDI N6V, o oS TEBMMd dzd w = IS
ftededzj C O] dz' dzgsfisd d Mg sded uzO dzBB M) ISfds H
Eimddzdwv e 5 EdzEyh jdd® SCkdzbkteRitzyj ficdopis
o | J tc3@BdaflstdpiP dz dzj 20 j ] Mtsec dzOMmtseo Oddgtgo Is
d Mmls O dzHo@te leOEtslE Ofsg lsYtc™ ssets HEsMiskz] O, (
tcOiRC d L Wws) CIsdd o dalsjelf toj teF o dzsSG 5 HisMiskz{ C
WddzOdemdtelzj ds3r @3 dL ctshizu @@ fylsa O dzizts dtskzdzs o
GsmMkzH OMmise j dzdzr d3 LI tf € O@KIs + § dzdaizof tedz j M e
ddedetso Oyd2 o ftetsd3r h dzj dedetsmls d .

5Ctcj bz Odzse d Eyomisdg .

Deutsche Verband Nanot echnol ogi e (1 4 d34 0
ZOdzsIs j m dzsdzts 6 d 2, DVNano) W dzw j Isfyw t
MelstcHdzd S B89 dOdzSIsj m dzsdzse d yd ME S22 BlstcOf
SBOL 5o Odzd d, fsddisdSqnnalyd dafdeo s dig Gl
ZOWzsIls | m dzsdzsc iy d § @2 dz@goglr tsB IZOMIs: , § s
9 bijrmrdduydimMSdes d d&OEZydzr ~ B EZOMISW A, Is (
BOIsjtedOdztse j H J dzd § .

RdzdydOlsdeo O ¢ Odes o | jtoddOdedde fftoj HE
ter dzg€ j] dOdetslsj mndetsdzced?2 o tsL ditsy dzEAglah igts o ¢
RZzOG dzW H dztsfls+ d e Mdls! fJtedL dzOdzedd dzOdz
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HtsB Q9 dzj dzadets?2 Milstsd dz3s,Mis § slEtstelf tg j dizlz® | Hts  +
l dgzlstej dzgdzdy d B Y HEZBRZOSHA § § & Odzd d,
dmmdzj Hise Olsj dz' MSCdj ey ded 3 de@5 d d pYf 5 0zO dat
COyjmsej BN j2 BOLT HAdY o' atHO dzO '

Research in
Germany

Ll L L L L
Land of Ideas

N rotschnology

{ dMzasClsteOfd o OF € Otels @ j de@FRsAfdEH 2 fls e q

URL: https://www.researcin-germany.org/

The Internet of INTERNET OF THINGS
Things — What is it?

Embedded Systems

and Networks I | &

) 3l
Cyber-Physical l \0
Systems = L\

Big Data The world is in a state of digital transformation. Boundaries
9 between the real and virtual worlds are collapsing to create
an Internet of Things.

tdMeRECsMEzZH OMise jdede' | floesetcORB | JtedzOdzed d .
URL: http://industriet.0gtai.deINDUSTRIRO/

) mMelstczHdzd yd Mlseaj M BMBF tecOdzdL On
MsLHOdd fwis! ¢ d dzdzs 9 Oy d tsdzdz” -~ didE dW20zih 5¢
Odz' W dzgfpr EMlsOdzOo dzdo O Is ftedstedlsjlsr o
H dzw BzHEh jEs. R dzdzts & Oy d ts dadz" j Odz! W dzfr
tcr YyOetseo: Mtz lso o Oz L GrisT] tMHdsdgdsz 1 &3
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Jotwhp HEBsdzjor d3 W d dzOdzMm( tcts BRBE]g o3 tc sdzj fiplg ts
B zdzd tsdztse  j o tots.

Rdzdzso Oydtsdedz 2 Odzr wdgp Car bon Nanot
fSHHJtYC ] ANJHJjtoOd detse s B3 dzd s j temilso O
] d ed3Odedd M yJ dz' Yyd dzi 20 e 0o dzj dedzts G s
[Mdzts 0 dzOW Yy dz - fipgf QO d b BOIsj tcd Odz! dz
| JtiedgOdedd COC Cdzs yjotsd rntzsdas€ dB zegk@E j ©
mMdzzy d Is ¢ ) COyJ mMlso § BBy Y HEZBRZOWGEBH dzts G s
Pcdzj esH dzr 7 dzOulzBidIOsY teq Odiztso . ctezf § © dL
f Otclsdzj ctsomdzdffL dslsde@z ¢ d MtsBtcOdzOM! o dzj M
or MsC st WW jCIsdode 2 BiYHIdMydi dzd dzOtedz” 2

JeeOddyimMédy Mo jlssHdtsH™ BMBPvRMY ph
ftesHodGcOjIs t©OLKOBBISSCE Isjrdsdztcedd OLE
Ctsdzl taffds des 6 dzOh j dedw d3d 5 f tesd3” M dzj dzdz’ =
[MBts MdzjHEjls tldijlsdls! sBWYWL Olsj dz fplse
L dzOudlsj dz dz" § ddzo § Misttygdede) dzed j| J dodgiz0e* dydr
mMeemMdud?2 dO 1 R st, ftojHtSMIsOo dzj dzdzr = BN

Innovation Alliance @ganic Photovoltaics (OPV) B MB F dzOH J J
EmS stcd Is! ftesyj M ©OLOBBISd Isjn desdztsa
Bsy des h qetsCts odzj Htod Is! o f tptealy" hHdigjfipisdg X-
1 Ists?2 Y4 dzd HJ o jteBO&Od&Isd yy MS d2 mtse
W lkzdzH Od3j dzls Odzd édzOlzd 2d MM tzjs®® Isd yj MS d - BOIs
Isj mndesdzse d yud MS d A ftesyd Mmtse , 0] Is O ¢ ¥
ltetsdir M dzj dzdzts iy ls ¢ ddzo j Msdtetso OdzO o ¢ dzt W
mMseMmMise j dzdz" = Mtej HMIso .

Rdzdzso Oydtsdzdz 2 0Odz' v dzfn [ tsdg] dkedztspy Goylzow dz
Odz' Wdzfn cuMalr e | magi ng mMtsyd e @y dzd y JO X
HiWlisj dz' detsfylss ) Isfjtetsigly drtso jdcegip! iR aOMs teds dzj to
d dedzts o Oy sdedes 3z Ocdzr w dzgffz, BMBF d f e
dgdzo j Msdydd o twOLdBjted 900 i3 dzdzd sdzetso
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tc@C On Isj mndesdzse d yJj < s1@ ud dizf\j d OfipdfpH z h d
CHy Odzdd BERHEIS o7 HJj dzv Is! 7 BB E3dzdz.dz0 dzd tt
fsHH] Y do Ol! Mtso dy MibdeB L defelgF &ls'd dgPlz v
dMmmdzj Hise Ols § dz' MS d &3d  d dzf Is-dh islz 14 G dicfs diipfs eirrixipcpe
{ Hdzts 2 dL YyJ dzj 2 dqdzd ydOlsdoer weo dzw jIsfpw
odL zOdzdls @Yy ¢ O0¢ CodzstcOMmilsdz” §j 9N jMmlsec
Mo HinBBD" | BJHJyYyJdemM S dd EMmlstes2Missa © H dz
or Mo tsftesdL otsHdIs] dzr dz H Oflpdz B | dff OEZO WG B 1
Hdzw Cdzddzdyj MSE B2 HJOGdtMIsdSd d WOttdOy,

[ dIs-d &dzdz" | BOIsOtejd | nnovat i odtsddde|ni
BOIOw©lj®Pnovation Alliance (LIB 2015)
BASF, BOSCH, EVONI K fsB WLLi Oldefrew dd dz®% Winls d
B zzdsdtse Jjotts o Jdhimdzi H g Bdzfizr = d B ®BIOO
BdzdyO02hd) GBtsHyy otjd3yw BMBF fftojHtsMIsOs
B zdzd sdetso jotets Mdzw 1 Ists?2 B dzOMIsd.

RMmdzj Hise Olsj dz- )6 THR H O OYIP g pdztzs o © tcls dzy
d dzdzs 9.0 dz yd Olsd e O ¢crRMMdzj Hs9 Ols j dz S d2
Edzde jtemdIlsjlst, dmmMdzj Hse Olsj &z M dJ ddzMmlsc
ofmiskzy dls 9 HBkesMmMitsydz 4§ f Otclsdz emM& dJ
s § &34 d M dzjfHitre Rufipglz jlsHjde On U3 ¥ ez H OkMise
yfHlsdets]  Otclsdzj temiseots Hdzv d dzdzts o WOodydiQ@ dzfj disitg t
JitsHHjtYdoOjls Stk dzsdBzOMh sOBdztsy d HE
zOk ¢ 52 d f etsd3Chisdsj defflztsins s elzv § Is dfmfmdzj H &
Bdzts ¢ 56 toc Odzdz" § sBdz@Risd CgRu] gsof@Pow L Odz
dimmdzj His9 Olsj dz' ME d &3 ted < Odzd d tsB dzOH
ddzdzso Oyd2 M CoOdelgEy ™ dp Ofg? Getsdgmw sls
HJOGdesMisd S d ddaW j Sydsdeder » L OBtsdzj 9 Odzd 2
mdMmisj d3r ) cOL tcO8sSlsf iz d dzgetsg @4 @ tizdedz" -
ftesdL oBsHMIse O.

19 http://www.gtai.de
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SO)YHT 2 dL Hjowlisd WddzOdeimdtelz j d3r n (
fetshtowjls dmmdzi Hs9 OIlsj dzj 2 dL kdzdoe jtemdls
d CcRit@Reixl sH HAs2] ki vlgRter.m dMmMmdzj H
YJ delstcOnts2H dayj dzdls B dzd ML HOdzr dMmfMmdzj Hiso (
dztso ' j§ Isj ndzsdzsedd d sy M’ BG kzls
fteOSsdud MS dd3 Cdsipf ' YstOfafwrFf s € fjtejHisor
e hjdedwads o | § tzlidasulzefifls@riso @ v, d3sB d dz! dzts s «
MmMtej.H T

AdLdyd M¢ oOw Bdzd L sfls! SlsHJ dz dz" n f O
CORf 2MmJ fsiBscOjls d&O2Isd BO&ZzZOdz d3j Y HE
sBi jHJdzd Is dr o tcOdsCHGR Cfn tsopfigdy dinjlsHoistsoc @sdzdtf
SfrlsO d dJozaSsd Byt oL 3, BzHEZMNdIg! { e
bulsj dz@  fted § dzOdzd tetsoCOfded d ¢ tafhififdis] Sidtsm @Js g
BkzHEhd2 fjtcjotsH tjLikzdz IsOlstse dMmMmdzj Hiso
Emdzz g 6 s d3 4 IstsG ts, dmMmdzj Hse Olsj dz* MC d J ¢
Fdzdoe jtemdIlsj sMEsd3 sBEREYJ ddd &z qjzd 5B tc®B S
sj &3 MO i Y MmMisOo Ckz CoOdzdW dyddtetso Odzdz
L Cdetsazd € (.

I 1 AftsSHHjJty o OJ s dmmdzj Hse Olsj dz' MSC d 4§
9" B tcOdz dzj L O9 d i d @30 @BO jyostddy] , © HASSHZ2 dzO Mts
s tets d3d sts@ s, f Otclsdzj tor dzgf dedztsdg@BifS o § toff H
L dzOydIsj dz' dzlz ¢ Yyofmis! mMotsj Ggts mMsB Miso |
dimmdzj Hs9 Olsj dz HL WEERBSHE PRHEHDE N ] Mse dzO
MlstezHdzd yj Mlsots dijyHEZ 1§ Odztis2z] i@ a3 ls af | dFck
Yyomls dzt€fislegld . Ms e dzOM j dzgd W o ®6 9 zw vdg@n W ¢ EEdysimss 2
dMmmdzj Hise Ols § dz'. ff Wafly Y@ BfsEA™ s Jdmhdzy HSo
tcOL tcOB OIs™ 9 Ols Hsdze smtesydz" § dmmdzjd Hs9 O
zMlss?2yde " d3q teg " J dzd wdgd) dzj Hf tiedas@lsizlj dig. M€ o J
ftcj HMIsOo dzw ¢ Is MisB t520 Isdgtxle r S &2 ffr) Iscefri dis) zHtds €
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Rdzd ydOlsdo © W ddzoOdzlmdteseo Odzedw™w e HEzMd3C
CORY M sy sWiabdzg@dzind tctso Odzd j odd@ ~dzjifLAHdD =S C
dzjls COHIr Qadmddtsy Yested HtosotsHdIls dasqj
WOoLlIfMm] HEghMd HseaOlsjdz MECdr COBRBYf EMtse o
woOLk o dOyodzy 2016 ctsHO. 1 jtear 2 dmMmd
s 5?2 tyjdeits?2 ysted dzj stsds 20tk Br EHSHEQ ¢
sdeso desR j BIsOHteze dr dMidzj H 59 Olsy jdddzdnd @ls
9 fJtwdsH M dOYyOdzO 2019 EBHO HE dzOY O dz
COBBf fp BEHjIs ftHe jteadzkzls tsyj dzS& i o dzOYC

Ministry ~ Education Academia  Research  International Affairs  Publications

RECENT NEWS CONTACT US
BIPE bR TIM  NTERNATIONALAFFAIRS Federal Ministry of Education and
- m | &K Germany and France: Research and Research

tdmMetg sk H Otefise j dzder | flesctcOBB | j tedzOded d .
URL: https//wwwbmbfde

1 4 5B n 5 HedOE g+ tacf mMtsoe j tishe Odelydseoy dzts j tsBh
PCtojsfdrisCter ksl ofmjn dsHj2 € yisydd
ddzdztso Oydw ds d dL d3jbediglsigdOLde OB OjJste B@dzd W dats «

Zyomilsdw, 0 C A UOOY HAAEOdas SEYPIb Y j dzdats
d fy i dzjdad ty SO diddstdrifH j dzO s ¢ Wddzodimdtese Odzd |
ftosL cOyder dgflsOdatso d Is dztso r j ftotsyj MM

ftosgdatsL dletso Odzd W .

20 https://www.bmbf.de/
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+  Le Plan France Trés Haut Débit
L'Dbservatoire
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+  Stratégies de déploiement
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In 2015,
French industry generated

263 billions

euros

CREATIVE
INDUSTRY
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Le secteur industriel
frangais représente

i OGO
d’euros de PIB

3. milllons de salariés

A “ A A “ “ ‘ 138 du PIB de la France
aa dh ad dd aa b

[ ] ﬁ [ ] 2/3 des exportations francaises
Ak L’ Ak

concernent des produits
industriels, soit i =

UN EMPLOI DANS 420 milliards d’euros. ERE—.
L'INDUSTRIE GENERE

TROIS A QUATRE de GES en moins
EMPLOIS DANS 40% émis entre 1990
D'AUTRES SECTEURS L

78 % des dépenses totales de R&D sont faites par
Pindustrie, soit 23,4 milliards d’euros.
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L Csdesdid Yy MS€dmas M OHBSE yYJjtojL dBsBddzdL Oyc

ANOtedzOYyjolsdud MSdJ d BdBljrdtsdzsedyy
f sdzdzOrn 8 OlsT 90 hdn d vwttédms GCOte! jt&6. 1 |
000 MkikzHdd (s d&O Masyd ~ d of MsE St
Yylsts bktejlzjls or MsC ¢ o Odzd W d ydatetael Q dzdd) vk ®
Sherbrooke ftcj HNlsOo dzv & Is Ctolztf dzj B d 4
ftotsd3" h dzj dedetsisd o sojBj CJ.

O dZ2OdzdL ItcOdhW sted3OyYdd tor dz¢ © IstckzH O o
SOdOH" orwogddz IsjdeH jdzyds € MsCtcOh j ded ¥
qdzlsj ctedtetso Odedz" = ddzdetso Oydtsdedz' = ¢ tsd3f Od
1 IsOf Oz tOL tc OBisGE Qs Glztsch SR &D ooy € ts d3d3d
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http://www.prima.ca/en
http://www.irdq.ca/en/index.phpbec.ca/en/quebec-nanotechnology-infrastructure-qni.php
http://www.novacentris.com/en
http://www.nanoquebec.ca/en/health-safety.php
http://www.nanoquebec.ca/en/youth-nanotechnology.php

MBS teOh jdets SCtds 4% wOBsyYydn d&jMmls. 1
d MBCtoh jddjd ©OBtsYdn &ifks o Hiskcs?2
480 twOBtYd: &iMmls. | CodfOddwr, ftsdL
CodblE@®s] ftosdLotHmisots, tslsdgj yj dzs fydzd
ydmdts SCtif Oded?2 ©MlsOjlMmw fMlsOs dd dbF o,
Bl jndsdsedyjMSdrs CtkfOdkdvs sBd hOw
Medzyj destcdtetso OdzO © R&D,, B f) s ts figs Glab@tsts of
Cskf Oded 2, Gtsylsd ofj odilskzOd d j, B!
Bjfils o SCHEBWORE]. 10 Csd@fOodd?2 8B dd L
MECtoOh jdds 118 wOBsYydr &j Mmis.

[ czc OW Isd dzv 4 dzydw o Cdzlstc OC Isdz' = d f
Clst’ | Oftsj HIAPEYJOdzdL dietse Odedz' |  d ffydzg
slstcOMmdd dOkSd & ydLdd, tsdd oddwsls
sjcOf jolkduyjMStets fsHkSlsO, s f§tssd
Czddzd Ui MS AR dMmfrsOded?2. & 2012 EBHO
MYy sfcs sk ofctod@es sz 143 t©OssyYyds dj fls.
Hj Bsdmstedtelzs hdj tmls Ssddyjmseo ¢d
tOBtYdrE &iMmls o of MsClsj dsdsedyds o
[ddzdfmlsjtemlsea ® CsdesdsdSd, dOESd d d dadzt

Nombre d’entreprises et d’emplois par secteur

2005 2008 2010 2012 2014

Type dentreprise Entreprises Emploi Entreprises Emploi Entreprises Emploi Entreprises Emploi Entreprises Emploi

30 8100 28 9225 24 8100 30 7500 3 7200
19 4100 21 4600 34 5000 36 5500 36 5325
75 2100 67 2300 53 1200 47 650 52 561

17 4300 29 4800 37 4300 42 4350 53 3871

TOTAL 141 18600 145 20925 148 18300 155 18000 172 16957

t BBl Odetsls j - das das@dpv Istsfls! o s OdzOHj: slsdetsh jdzedj € tsdsf Odzd 2
RfMssydid®i st re de | ' Economie, des Sciences and de | '

10 HOddesd3 ftedd3jtej d3 odHdd3, 7yl ¢
2005 ft 2014 tOMmisjlk, © vydmdj bbpslss O
sSBOL A3, IsjdzHj dzydw o dOdesddzH zmisted d tot
w1, M ddL Cts2 Mtej Hdz M dMsydets?2 yd mdzj dzc
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Variation de I'emploi par secteur
de 2008 242010, de 2010 22012 et de 2012 2 2014

Type d'entreprise 200842010 20104 2012 201222014
-12% 1% -4%
9% 10% -3%
48 % 46% 14%
10% 1% 1%

TOTAL -11% 3% 6%

t B Odetsls j - s dets6 Pdzv Issfls! © sOdzOHj: IjdHjdeydd s MiCht
RMissydid®i st r e desSciericel and dedimaovation

Pri ma Qu®bec fsMlsQoddzO  JjtcjH mMtse
ddzdztso Oydd o© BdOMIsd fjijtiHtsor 7 dBOIs] ted (
QUEBEC 9ntsHYIS oafMmj, GCIss ttOBBISOjIs 9 Mt
sojBj S O. 1w lsdzj @GSO H As[HY j M S d 4§ f Otclsdzj ter
Cosdzdzj HY j2 6 fJitejHOYY Isd mndzsdzsc d 2 ) ,
yJ dzlster, Sl Odedd (Stkzfder j Cdzdj dzlst d
ML HOdzd W Mistsd dzsmisd) , slstcOMmdzj o j d
1 C s dzeifdougits tcOL o dIsdw, O IsO¢Yj ctsmMizHOtef
Wddzodzhdtetse Odzds d d dzdztseo Oyd v 3.

tdM.IRDQF J dzsh OHSC O IsCter ssets HsMsEf O ¢ ddzdzseo Oydsdzdy o5 teg
R s ts luhof/Awwirdg.calen’

] sejiBjSMCdr kddoejtmdlsjlon, LN
yj dzste0n d SRy OddvE &OSsHdlMY Mo ] d.
Ajd' | RDQ LOCds yoOjlsfw o Istsd, Ty’

LAWW]SIsdodzs dMmf sdz L s9 Ols fJtod HiSO Y S
OCOHJBdYUi MEdr d ftetsd3™ hdzj dedzr = MmstsB M j f
dimtf sdzr L so Odzd § 9 tcOL OB BISC § dztso ' A

sBtsiczHBoa Odzdy e HESMISOo dzv j Ismw  wdzw M

147



s Isdzr d3d dzOMIsOo dzd ¢ Od3d d d mmdzdiHudooGissjls
HisMiIskz{ ftetsd3” M dzj dzded C 59 ¢ fjtcjHBO Sz
tcOLodo Ot Ils dMmdzj Hse Olsj dzz MEd2 YfriIls d f
f dzsh OHCd odetsmwis 9C dzOH o fYtHEBIstsoa Sk ¢
ftotsd3" h dzj dedetse s ff § tots dzO dz@s.z Culstizde'r " O tc @ fifl
) | RDQ, Wy dzw j Isfyw Yydzjindzvdg . M juloOd ¥ O u @&byed
ftosctcORBAZ Gtoj HisMIsOo dzw j Isfmw W d dzOdzntse OW
¢l OMmMf stels ddzdeso Oyd2¢ée, CtbktsttOW HOjIs Co,
dmMmdzj Hse Olsj dz! MC 5@z) HBA BIOHBEZ Cisdzwe j §f toj H T
JHdOCt ftesj CIs' Hdydr Mtstslse jIsMmiseatse Ols!

Yo CCMmY Jjted 3y dzls Odz! dz" | dmMmdzj Hiso Odzd W
Colsster j o Cdzg yos s 9 i B W mMdMmisj 3OIsd y.
zoj dzd ud ded § LqzOEPIR P s @daf dn~ Hdz¥ dzSor
R&D sn 9 Olsr 90 Is 3 zOf tc Qo dzj dzd v : Wz
fted S d&zOHdzr | dmimdzj Hs9 Odzedw d + €M j ted d3j dzk

% wltczClskztcdteso Odzd | ftosj S Issea 5 Is,
dqdzd BtecOdzdL Oydtsdedzr d3 d dzdztso O Hw d3, 5y Y Hlzz
fjtejHOYO d dzdzts 0zO vz dzde jrd3s dzfilste Oy d W d dz
tcjLbd Okt dMmMMmdzj Hse Odzd2, HwOSCISdSd dc

% ltetsjClsr , Colsster J slse j yos Is il
ftoj Hf sdzOG O8 Is MstczC skztcdtctso Odzd J tej L Izd
HjWlisj dz' desb d s deoddrf dztsg s, ZzOyd sdzO dz! dztsG s
cOLodIsdWw.

Profil de compagnie - Réseau des entreprises canadiennes

Tekna Systemes Plasma inc.
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tdBp) eddsi 6 wOL d3j M jdedw ddaW stedzOydd 5 fejHftedwisdwrn SISO
R M s 5 yldhoEAwwwcanadacal

slstezCIsEtce® Bt OdzdL Oydd EftcOo dzj dzdw d
mMdMmisj d@gdz" d©3 YSHABSHEBSAER dzO W JjHJttOd dtsd3 L
el edBdzOdz! detsd3 HJ dzj dzedd MlseOdzr . [ MsBBJ
L Iss tslktcO) jdzes ot oafMmina MJ ClststgQiR] tsd detist dZ
Mo2Iksd3 ¢ OdzOH MC sHis/wivie.@GpadaantziciE @t Sto
stcBZBOIsdo dzr » HBSCEM] dzlstso :

Y%  CanadaJS Regulatory Coopetian Council ( s OdzOH ME
ORj tedCOdzmMC d2 Mo jls s MlstckzHdzd yj Mlse iz

%  Canadian Food Inspection Agency s OdzOH ¢ 5§ ONcAN N
ftoso jteC ] ddhjorn ftesHEZCIkBY) ;

%  Nanotechnologytandards Development

%  CSA (Canadian Standards Association) Grop mMimtsyd Oy
MisOdzH @B EzsB | - Mz dzts G d 2

%  International Organization for Starrd&ation (ISO) and the
International Electrotechnical Commission (IEC)

%  Nanotechnology  Standards Development( [ j Y H z dzOtetst
StecOdzdL Oydw s MIsOdzH OlsdL Oydd (RuJ) ¢
CsBdmmdwi Of EOBSISC O Mis OdzH O tedstisdzts @ As)B:dzO f
1 Environment and Climate Change CanaHigalth Canadg € tclzy O h O

MedHO d dLdgj dzgd dzedJ & dzd BOISO s OdzOH O /
1 New Substances Evaluatigh y j dd8s® & £ " j)fls o
1 Nanomaterial§ 1 Odzts 30Is j ted Odz" ) .

Y>» Policy Statement on Health Canadabd
(1 OwW o dzj dzd § s ftsdzdlsd¢j 9 Blsdztsh j dzd d
LHSteso ! W 9 s OdzOH ] ) .

] 5dzdz" 2 mMfdmts¢ tcj ¢ dzOfzg dizls d tedz ¥ hdgjry H £ dZ
stcc Odzd L Oyd 2 ftcj HMIsOoadzj dz IsOC Y J zO0 MmC

dimimdzj His9 Olsj dzv M&E d 2 mMse j s S OdzOH T,
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https://www.canada.ca/
https://www.canada.ca/
https://www.ic.gc.ca/eic/site/aimb-dgami.nsf/eng/h_03508.html
http://www.inspection.gc.ca/english/toce.shtml
http://www.csagroup.org/
https://www.ic.gc.ca/eic/site/aimb-dgami.nsf/eng/h_03509.html
https://www.ic.gc.ca/eic/site/aimb-dgami.nsf/eng/h_03509.html
https://www.ic.gc.ca/eic/site/aimb-dgami.nsf/eng/h_03509.html
http://www.ec.gc.ca/default.asp?lang=en
http://www.hc-sc.gc.ca/index-eng.php
http://www.ec.gc.ca/subsnouvelles-newsubs/
http://www.ec.gc.ca/subsnouvelles-newsubs/default.asp?lang=En&n=D179F162-1
http://www.hc-sc.gc.ca/sr-sr/pubs/nano/pol-eng.php

RdzW Sted3Oyd sdzdzOW MdMmisj &30 s OMmMdz" =« BOIsJ |
ZOyd sdzOdz! dz" 2 ddzmisdlskzls frplst GedgHnGatd Is 0on a(l A N ¢
Csd3dIsjls s MsOdzH OlsdL ©ydd ( CEN) , R dzfh
(I RSST) , [ Y HEXROWGEH d" 2 mMesejls 8 dOd
1 dzj Steslsjrdzed S d d 1 dzj SstetsdedSd (| EEE) ,
s ~ndzsdzsc d?2 dddj BFJ) ., B COdzlstcsdzse L O { oS
ZOz¢O dd dmmdzi Hses OddwY (FDA), ¢GJ dzlsfmlse:
(EPA), ltsjSlk | jthody ft ffjtcjHtsoridz d3
omd bkdzdoe jtemdlsj s’ d teOddL Oydd tBWLC
BJLEBYOMdesMmisd, ftcOo dpelddmidtc it Ocdzn Otcls™ dzOC

SOdZOHO 1SOC Y J fsoltew jIs dzzyh dJ i to
ftcsHisdzy O Is tcOL o dIsdj dzOy d s dzO dz! dz' n ]
AdWteseor j dzgOor €d HdAv dizyh j2 s0O0dOHT (C
Canada).

l tcte®@dBBd3O0 CanCode BEZHjIs ddzo jMlsdtese O
Isd ud ded § Holzm dzj 81,8 dpCopdisieQw  HipzW 2 Of1ts7H H §
ftcj HsMIsOo dzw s h d 7 sBtcOL 59 Olsj dz¢ dg" § o sL
cOLodlsdwy ydWwttse'r n d&Oo'" Ctse HAzw ¢ OdDOH M!

¢ zOMiD. ( K
Ajd' v f(osccOdkd wodvjlkmw ©BEYJ ded
steOHdygdsdadets fzsyde' 7 cwkff, dzOos' SO®.

HOdz' dzgj 2N jets t©OLoadIlsdw, YlstsB sdzd BT
BzHEN | 5. vimMf i~ s OdOHT o Y dsW tafsiptitstRdz! 1L Gist
cOL dzstsBtcOL dz2f = IsOdzOdzlstseo d o HisSMISO9o dzj ¢
o bt Ydedsoyid fpdnydd o wWOLoadlsdi ydwttsoer
Il sses. Rdzdzso Oydd dzOyd dzOe Isimw M " Isdz"
CsOdzZOH O k) ji3wdg davdps iyH datts? L dzeyh d-= ts8B
o ddtcd , dzs © Emdzscedwa oMfMmj B sdzj j ¢t
dzj sB - BH J i3S fMH j d&zOIs! d i Btsdz: h j, Yls
OHOf Isdtetso OlIs* v d ddijls! rFstesh ks OB SIS
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A dLdzdeeH y jIs 20 1R dzdesmHOd ¢ df edz@a'dE @Pg Is

OClkzOd dzzs o jMisClk Hdw, ybts' fsflts
d dzdztso Oy d tsdzdzlz ¥ € 5 1€ stz MlisL H OMIs - stedsh d .
o' cOMIsdls MtejHdd?2 ¢ d&zOMf. [Hdedd dL € dzo

ydwttser j d&Zz0eo " € d, dzj 5B~ BH d di3ts sBJ MY J
f sz yOdzd L deOded™ d frls, dgjsBrtSHJXB |
COte! jtor .

AdWtctsor j dzOQoar €d, bOSCddBZORE,] Clstudto,so
sjrdesdzscedd dBselzls Brils! dMmftsd L se Odgr H
MisOdzso W Isfyw oMy Btsdzj j o0)ydz" 3 ot oM
1 Of tod d3j te, sBlzyJj dzd J CtsH Iz ) Bts dzts H 5 A&
QdzOdzd Isd ud ME 5§ 3" M dzjlsizd § d3idls 5 OB tste jhis jo dac
Cslstster j 9 Oy dzgr Hdzw HOdz dzgj2h jets dLEyd
BOIsj BOIsdSd (STEM) d SCtbtster j MisOdatso W s
o 2¢O IbwkHO. JdjHtjdd] foscttO®Rd ydw
fMiskzH j duyi MSsd fdvedRH jddaggbyjtds " 05 " jj
sBiMfj yj dzedv I©sSGts, YlstsB T COdzOH ME OW A3t
otSLHJj2Mlso ds Ctsdzyd f yd?2, dzj sBrSHJ A" ~
sBkzyjddw d odHBe d&Oor Ctso, Mstslse j sMise
fsLosdvw GR0ldMY szl i3tsy desMmisd, oL dzd ¢ O
tcOLodo O h j2AfMw ydWtetseots?2 | Cdatsdzd € (.

I 4 § Otcls G dgifdelss H dz" - tcj Mz tc s o dzGQa@DHAZ] dz
tslse j sMmise j dzdzats § cOLodlIlsd | ftocdtoctsHdz" ~ tc
CdeS Ete] dzlssmf stse datsMmis d ftosHikzSCydd dL
[ 4 I OtclsOd3j dzgls NRCan WwWodzw jlsmw § tdaf iddz@dzdz"
fesd3r hdzj dzdzts fls d dzjsfifses o @uelzdggisd® $OC yJ dMYf s
sfrls o &OHOMSd Yylsi=wr ML HOIS! d ftSHH]
ftiodtotsH ddc j MzteMOR s OdzOH ™ . NRCan ©OL tcOB
Cshtster j] kZojdadydeOsls oCdzOH MmjClsstese
Fdzzyh jdedj COyjmbkoaO ydrLded oeMmMjr <€ OdzOH
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http://www.budget.gc.ca/2017/docs/plan/chap-01-en.html
http://www.rncan.gc.ca/accueil
http://nrcan.gc.ca/eneene/index-fra.php
http://scf.rncan.gc.ca/?lang=fr
http://ess.nrcan.gc.ca/index_f.php

d dzdzts © Oy ( ts dzdzlz & &ZOkzCE ot oMmjn dafdetisdaiOds:
Jqdedzco Oydd d fJijtejHOyYykz Isjnrdsdzsed?. { dz
dqdzlsj ey M’ S OdzOH ' d BscOjls MilstcOdzj

sBWL Olsjdz Mlse O ) B dzOMmiIs d EMmMlsts?2 yd o tsct
fsdzdisd ¢ J {f cOo dzj dzd W tcj Miztc OB NRGAn Ml
fsHH) Y doOJ s §tetsd3r M dzj dzdzts firt infyddj Hftgle Pdslg «
ddzmlsdlsizisT ftoJ HY tod dzd &3O Is ¢ sB N dtedz j

RZOdztsIs § -~ dzsdzts G ( 2 9 dzj mMdzesd3 My S Isstey , H S
B sOdzdzz te e d d stse j dedets o tsB dzOIdpafd igshipd
BOIsj tcd Odzts o . vyjtejL NRCan d ftectcOdizdikz
tcOLtcOBBIsOdz d L Of Olsj dzlsity az@ztlz dzig f tzif & B dz@ dzts
(1ss) HtjojMmddy . 155 terlsy dIf ffplg Hdejon Odzt
d dzd G J dzd , dmf sdz' L 2§ &37 § ) ftoesdL o tsH M
tcOH kY dz' - ftsCter Isd?2, Emlss2ydoe ' n ¢ sB-
ftosydesmisd dB@EOLjtcdOdzses, MdMmilsj d3¥ HBMISOS
dzjWisd d cOLO d Whdabcgj eBlsRatjddd dLH,
fJteJHtso &3 dz2Odesils mdzsdzse dyud MEdaodsd f ted d
Bd te G dzsB Odz! dats 2 CodeC ztej dzyd d , i tcj H dz
ftesHECIsT . a5 zOMmMdes dMMmdzj Hso Odzedw &3 Ro b
foresterie, deg®ogr aphi e et de g®omati que
CodzS ey dzyd W ) mMiSClittej ZHjhjodzj dzdw

oL BBtsy detsMmls d COdZOH ME 52 dzj fdzts 2 f tcts d3r
MeCtcOn jdzads dzj Msf jtejtoOBBISEd d MBSCtLOh j
fts 20l StcOHdydodzdzs 3 ff tets d LODOH MdeB IS Yod' =B
[ HAZOC 5 zOdzsd dzH z isted W d dzO dzts 3O Is § tc g
IstcOdzmMW stcold3D G Pelzyle L MCsd3 o Ot Odzls | : Ctsdzo §
dzj M jtoj cOBOIsT 9 O " j 2 Htesdyr M dzj dzdzts fipl€( .
d dzts ls tc © dzdz" ~ stso Otcts o , fsmiskzy O h dn Is to
dzj mMdzse s MJ S s 0O. s tots d3d Istsc s, Hitsfls d
fcsitsc O ls dzj mMder &3 SR Odedwdz BtSdzj J 4 WW
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http://scf.rncan.gc.ca/pages/169?lang=fr_CA

Mednlz. 1 O0fwedddte, §td dMnY sdf L sEshdOkEd]
tCOLHjdzjdzd] dtsdetse Ed3j dz h Oj Isfmqw Ctsdzd yd Ml
o SHOR, Yylsts fftsLeotsdzddzs BT dzj Mdz" d3 € ts A (
Motsdr Mbsite d dMitdy LtsoaOls! L ORS dzlzlsr 2

J tc O3S On f totsc tc O3z’ dztso ' n BOIsj tod
CANME T NRCan cOL OB OIsr 9 0] Is ftesyy mMmmr
1 Ctsd30Is j tod O dzO a3, sOCddz CO¢C WhltsC OlsOdzdL
fOtcdzd Csorn G60OLtsO d LOGwwWLdweshda ojh jif
dmfsdz Lkzj &3 j Hdzv yYjdzj? GBScOHO. o ¢ O

s OdzOH O ftcj HdZOGOj Is dgdeW cOMMlstczC Iskz tc Iz
or M sCoOdzdW dydtetso Odzdzlz © tcOB Yzt mhd dz
cskzH OteMmise j dzdese s W ddzOded totso Oded W H dzw
yd fdzO RZOdetsls j m detsdzsec d yd MS dn Csd3f Odzd 2
ficOodBlsazO ¢ wWOLodIsds d wslse jlsMmise j dzdetsd
|l ndustry Canada kz{ tadail) Adsjjlelz! dzsmisd 1 tot

S OdzOH T d J dJd f Otclsdzj tets ® i ts ftocsHodyY j d
f tod d3j dzj dzd W ZOdztsls | -~ dzsdzs G d 2 . S OdzOH M <
dZzOdetsls | - des dzts G d 2 sfizh j Mise dzv 8 Ismw W j H

dzdo j efdlisjlsOdsd d tsilsHj dz' jdm sdgddayte dsisd dahgtéd
stz 3B dfftceso ddzydd , fdzs PO s stcd3d tcts o ¢
Emiss2ydoer j f Olsdzj MG dJ slsdatsh j ded W )
ftcOoadlsj dz2 Mise sd3, dzd o j efdIsj Is Odzd dzdz" tfi3d j
cteEf fORRd Y5 oacsftetsMOd3, MoewL Odede" d&3d M daC
S 5 dzG dzts dzjstdn@lst Otemiso § dzde” § K QuzPym§ deg 2 ¢
EyOmlse ¥ Is ) WidHJtOd dz" A d ted ¢ d 5dz0 dz
Oz r desdztsc d2 © s OdzOH j :
1 Agence spatiale canadien(e O difXHts ;| S smdizd yd M 4
1 Environnement Canada S telzy O h Ow Mmtej HO s Odz0
1 Sant® (Cddzdthls jtcmlsots LHKGOY sSBn tcOdz] ¢
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http://www.ic.gc.ca/eic/site/aimb-dgami.nsf/fra/accueil
http://www.nanotechbc.ca/
http://www.nanotechbc.ca/
http://www.albertatechfutures.ca/nanoalberta.aspx
http://www.nanoontario.ca/
http://nanoquebec.ca/nanoquebec_w/site/index.jsp?NOPRESERVElanguageID=1
http://www.canada.gc.ca/depts/major/depind-fra.html
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=EF1FEC30-2223-46CE-B31E-75A1ECA51F7E
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=EF1FEC30-2223-46CE-B31E-75A1ECA51F7E
http://www.ec.gc.ca/
http://www.hc-sc.gc.ca/sr-sr/pubs/nano/index-fra.php
http://www.hc-sc.gc.ca/sr-sr/pubs/nano/index-fra.php

1 Institut national de nanotechnologi@ Oy d ts dzO dp'daiigls Y Is z
ZOdztsIs | = Hets dzts 6 ( 2

1 Conseil national de recherches Canadg Oy d tsdzO dz!
dimmdzj Hse OIsj dz' MY, d2 Mo jls s OdzOHT

| Conseil de recherches en scienc
Q Oz vy dzj HisSO OIsj dzt MEd2 Mtsejls 6 JjMmisjm
dmmdzi Hiso Odgff W d3 s OZOH '

1 Ressources naturell@nadq} tc d tc s gz fzec®dzP.H T

Clsd ®lsHjdzr d BBz Jo Ot hdj ttteOdedL C
Bsdzdlsstcd dze © d tOLodlsdw dzOdetslsj m detsdztse g
sB &zOMIsd :

T 10ydtsdzOdz! dzr 2 dmMmdzj HER O)s j Wzo ¢ g B iy
St Odtsd3 ftcOodlsj dz Mlsoa © s OZOHT | f sfpo wh
tcOL tcOBBISCOd3, Hj2Msoalkzjls M 1916 ctHO.

q Rdzdzts o Oyd tsdzdzr 2 yJ dzlstc | @apfdesdsq B! detstziz
( NI NT) W dzw | Is fpwlzdztS dstelyff tdag W dnalzr diy oz EXuddstsite:
sl JHddz"jIs dfMmMdzj Hiso OlsyjfzigRA t8 ~ dsdsdirfd fg ldzdh &
ddey 4 da t6d dOIs Sdefi, 5 iizOte BOSC sdazsedd d dBjHJY
CsHEZ, Bdz tcOBBISOjIs o f Olsdzj teMmilsoj M 1 O
d vdzdo jtemdlsjIstsds ¢dz B tolsr W d dzOdzind tel
ftcOQodlsjdzt Mlsotsdz ¢dz' Bjtelsr d vdedo jtemdls k

A j dz Ont arhinool dlgwpwotNeect wor k ( NANO)
OoLOdABBH j2Mlsadw d&iyHE dMMdzj Hise Ols j dzv dzd
S rdzd$d d d3d Hdyddz .

) tcOdRE Orn fAeasmsacdoidzdyl He a {f ) i dzjdaCdzou@iis)
JqdzmsdsEkHH jtcy do Ot Is ftod € &zOH dz" § d mfmd
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