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7event Group - rpynna KomnaHmn obecneuynBaer:
e [IpodeccroHanbHyto opraHM3aLmnio AeNOBbIX MEPONPUATUN;
e Pa3paboTKy, CONPOBOXAEHME 1N peanm3aLnio NPOeKToB;

e OpraHm3ayuio U B3aMOLENCTBME YHaCTHUKOB MEPONPUATUN;
e [IpefocTaBfeHME 3KCNEPTHOM N aHANUTUYECKOM NOALEPXKKN.

MpoekTbl 7event Group — ykpenjeHne B3aMMOOTHOLUEHU MeXAY:
® ON3HECOM;

e B1ACTbIO;

MHCTUTYTaMWn pa3BUTUS;

npodeccrnoHanbHbIMK COOOLLLECTBAMMU;

00LLEeCTBEHHbIMU OpPTraHn3aLUAMU.

7event Group — rpynna KOMMNaHUn:

e |T AnbaHc — Obpa3oBaHue. IHaycTpus. Hayka;

e NA xypHan «KapT bnaHw» — TeXHONOTMM, MHHOBALLUN;

e KOMNaHna «OrHaHCOBAA CTYAMA» — KOHCANTUHIOBaA KOMMNAHUSA.

7event Group:

OpraHunsauus obecneyeHme ocBelleHne 3Ha4MMoe
OTpacnesbix  + aHaNUTUYECKON + B npecce = cobbITme
MepPOonpPUATIN W 3KCNEPTHOW NOAAEP>KKM oTpacnu

Ten.: +38 (095) 356-99-69; +38(067) 375-76-37
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CJIOBO PEAAKTOPA

EneHa
FOJIEMBOBCKA4

OcHosatenb

1 FNaBHbIA pefakTop
KypHan «Kapt bnaHw»
CoopraHusatop CYBER
FORUM DESSERT
B2S-S2B 2016

* Bce npvBeieHHbIe AaHHbIE B3ATbI
113 pa3Hblx OT4ETOB, ONYONMKOBaH-
HblX LleHTpOM rymaHuTapHbIx Tex-
Honorui (ISSN 2310-1792) Ha cai-
Te http://gtmarket.ru.

** 2016 Global R&D Fundidng Forecast
Source: R&D Magazine, Industrial
Research Institute and Research-Te-
chnology Management.
http://www.rdmag.com/to-
pics/global-r-d-funding-forecast.

YBasxaeMble KOJUIETH, JPY3bA
H YHTATEIH KypHaAIA!

V BaC B PYKAX 9KCKIIO3HUBHBIN, HE IIOOOIOCH
3TOI'O CJIOB4, HOMEP XKypHaa «Kapr braHnn.
Ero aKCKIO3UBHOCTb COCTOUT B TOM, YTO, BO-
TIEPBBIX, ITO MEPBBIN B YKPAUHE BBIITYCK, [1OJI-
HOCTBIO NOCBAIEHHBIN TeMe R&D (Re-
search&Development), BBIXOJ, KOTOPOTO PU-
YPOUEH K MACIITAOHOMY MEXIYHAPOAHOMY
meponpusttTiio — CYBER FORUM DESSERT
B2S-S2B 2016 (18-23 mas). M Bropast ero oco-
OEHHOCTb — MHTEPHALIMOHAIBHOCTD U MHO-
T'OA3BIYHOCTD. CTATbU BBITYCKA, B IIOATOTOBKE
KOTOPBIX IIPHUHSIA YYACTUE ABTOPBI PA3HBIX
crpan (Benmkoopuranuu, Kanazapl, [permmy,
Wramn, CHIA, Ykpaunsl, HIBeny, OcToHnn),
HAIMCAHbl HA YKPAUHCKOM, dHIVIMICKOM M
PYCCKOM S3BIKAX.

CaMble KJIIOYEBBbIE OTKPBITUA IIOCIEIHE-
I'O BDEMEHU B TAKUX CyMACIIECIINX 00J1aC-
TAX, KAK TEJIECNOPTALMSA, BEUBICT-aHAINS,
KBAHTOBBIE KOMIIBIOTEPBL M JPYI'UE, ObLIN
caenanbl B R&D m1abopaTopusix U3BECTHEN-
mux komnanuii — General Electric, IBM, Bell
Labs, Lucent Technologies u apyrux. byay-
ee — 32 COBMECTHOM JEATEIBHOCTBIO Ha-
VKU, OOpA30BaHUA U OHU3HECA, U JOKA3bI-
BATb 3TO B IIOCJIEAHEE BPEMs HET CMBICIIA.

BpImsyuT CMMBOJIMYHBIM, YTO B TO BPEM,
KOI7a GU3HEC MAKCUMAIBHO COKPALAET CBOU
PEKIAMHBIE OIO/DKETDL, ITOT BBIIYCK JKYPHAIA
HOJJIEPYKAH EBPOIEUCKIM OOPA30BATE/ILHBIM
npoexkroM TEMPUS-CABRIOLET, o kotopom
IIOPOOHEE MBI PACCKAKEM JaIblIe. M B 910M
BUJIUTCA 3HAK TOI'O, YTO UMEHHO HayKe OyJer
HPUHAYIEKATH POJIb APANBEPA MHHOBALMOH-
HBIX IIPOLIECCOB BO BCEX OTPACIAX. XOUETCA
BEPUTD, U JJI1 ITOIO €CTh BCE NPEITIOCHUIKH,
4TO YKPAUHA, UMes OIPOMHEUNIINI TTOTEHIU-
1, 3alMET CBOE ITOYETHOE MECTO CPEAU MU-
POBOIO MHHOBALMOHHOI'O COOOIIECTBA.

A TOTEHIMAN TAKOH, NPOUAEMCS TIO TTU(D-

KAPT BNAHLW ¢ Ne1-2 ¢ 2016

pam. VKpanHa 3anumaeT 30 MECTO IO YPOBHIO
O0PA30BAHMSA B PEUTUHIE" CTPaH MUpa U3 187,
U 3TO OYEHb HerwIoxo! 10 YPOBHIO PACXO/I0B
HA 06PA30BAHNE B PEUTHHIE CTPAH MHPA 3a-
HUAMAET 57 TIO3UITHIO U3 153, B peituHre ro-
OaIbHOI KOHKYPEHTOCIIOCOOHOCTU — 79 U3
140, 10 pasMepy BHYTPEHHETO BAIOBOI'O IIPO-
JIyKra — 59 13 193, 10 MHIEKCY YEIOBEYECKO-
I'O PA3BUTHST YKPAHA ITON4/IA€T B TPYIITY C BbI-
COKVM YPOBHEM PA3BUTHS U 3aHUMACT TaM 81
TIO3ULTHIO M3 188, B peiTHHIE CTPAH MUPA IO
HMHJEKCY CYACTB HAXOAUTCA Ha 123 1o3uimmn
13 157. A BOT B PEHTHHIE JIYUIIMX YHUBEPCH-
TetoB Mupa (TOP200), no Bepcuu Times Higher
Education, H1 OHOIO YKPAWHCKOIO YHHUBEP-
CUTETA, K COXKATICHUIO, HET. Tak 4yTO paboTHI B
3TOM HAIPABJICHUN MHOIO.

Kak u3BecTHO, O/1HA 13 BOZMOKHOCTEN pea-
JIM3ALIAN TOTEHIUAIA CTPAHBI — 3TO BJIOKEHUE
VMHBECTHUIIMH B pasuTHe cekropa R&D. B 2016
r'ofly AMEPHIKA YBEIMYWIA MHBECTUIMU B R&D
Harpas/ieHue Ha 3,4% 10 $514 mm. Kurarickue
BIOMKEHST B R&D PHIHOK YBETUUMITHCH Ha 6,3%
710 $396 MiH. Azmarckiit R&D Tpojo/pKaeT CBoe
HACTYIUICHHE 1 3AHUMACT Y3KE B MUPOBOM DbIH-
K€ JIOMO OKOJIO 42%. VIH(pOPpMAITHEH O TOM, KaK
BBIIVI/IAT IIPOTHO3 BCEMUPHBIX UHBECTULINI B
R&D B 2016 roj1y, MbI XOTHM TIOJICTTUTHCS C Y-
TATESIMU HA 23 CTPAHUTIE 3TOr0 HoMepa (2016
Global R&D Fundidng Forecast™). Ine-to Ha
ITOV KAPTE €CTb MECTO U YKpauHbL JlaBaire
TIOMOKEM BMECTE €0 HAWTH.

CYIIECTBYET PACXOKEE CJIOBOCOUETAHIIE: /IBC
CTOPOHBI OHOH Meiai. OHO OYEeHb CUMBO-
JIMYHO Jy11 TeMbl R&D, Koonepanyuy HayKu 1
OM3HECd, YHUBEPCUTETOB U MHAYCTPUU. TaKyio
MEJAIb, OOBEAMHAIOLIYIO 3TH CYLTHOCTH, OYCHb
HYKHO HOJIYIUTh YKPaUHE B TOHKE YMOB, TEX-
HOJIOTUH Y SKOHOMHK

[Tonmb3ysACh CIydaem, s OT ceOs JIMYHO U OT
UMEHH PEIAKIIMK JKyPHA/I, XO4y ITOOIArod-
PUTh BCEX, KTO IPUHSUT YIACTUE B TIOATOTOBKE
U NOJJIEPIKKE BBIITYCKY, 4 TAKOKE aBTOpa R&D-
WIeu HOMEPA 1 COUCTIONHUTES 3TOTO TIPOEK-
T4 BsyecimaBa XapyueHKo, 6e3 WICHHOM U Op-
I'AHU3AIMOHHON paboThl X IIOMOIIU KOTOPO-
10 R&D-BbIITyCK HE cOCTOsUICA ObL M HAEIOCh
HA4 TO, YTO ATOT HOMEP CTaHET CTAPTOBOM IUIO-
IIAZKOM U MECTOM I OOCYKICHMIL, OOMEHA
OIBITOM, TTOJIYYCHS BKHONM MH(OPMAITUN 1
popmuposanmst R&D 613HEC-COOOIIECTBA, KO-
TOPOE CO3AET U NPUOIIDKACT OyayIIee.

Janee s IpUITAIAo K CJIOBY Bstuecyiasa
XapyeHKo.

C yBaxeHveM,
EneHa MonemboBckas



. BCTYNUTENDBDHOE CJIOBO

OT KAAPOBOM K TEXHOJIOrMYECKOW NAPAINIMIE

R&D:

KOONEPALUN VHUBEPCMTETOB U MHAYCTPUMN

TOT HOMeEp KypHaia «Kapr branmn»

BeIxOaUT B Inpejgasepun CYBER

FORUM DESSERT B2S-S2B 2016

http://www.dessertcon.com/, KOTo-
pbIEt Byzier poxoanTh 19-20 mast 2016 roga
B Kuese U sAB/s1eTcs 4acTblo I0OWIEHHBIX CO-
OBITHI, TIOCBAIIICHHBIX JICCATWICTUIO KOH(E-
penuu «Dependable Systems, Services and
Technologies» (DESSERT2006-2016) u 1ipo-
BOIMMBIX 17-23 Masi HOCIEIOBATENIBHO B Xapb-
KoBe, Kuese, YepHoBiax. OjiHa M3 BAKHBIX
TeM Popyma — pa3BUTHE KOONEPALIMM HAYKY,
00OpasoBanysa 1 U T-MHIyCTPUN B PAMKAX KOH-
nermu B2S-S2B (6usHec [y HAayKy — HayKa
1 6usHeca). Tema Koonepanyuy He HOBA U
YKE HAOHPAET TEMII B YKPAUHE — IIO Kpaii-
HEM Mepe, OHA PETY/IAPHO OOCYKIAETCA, Ha-
PabaTBIBAIOTCA YCIIENTHbIE U HE OYEHD ITPAK-
TUKU. M T-cOO0IMECTBO TTIOHUMAET, YTO YHU-
BEPCUTETAM 6€3 TAKOM KOONEPALMH HE BbI-
JKHTh B XOPOIIEM — KOHKYPEHTHOM CMBbICTIE
3TOTO CJIOB4, 4 GUBHECY IIPOCTO HE CYILECTBO-
BaTb O€3 KAPOBOM MOMIUTKU. YHHUBEPCUTE-
TbI ¥ UHyCTPUA IIPOLUIN 3TAII (TIEPBLIF!) OIl-
PENEIEHHON HEPA36EPHXY, B3AUMHBIX IIpe-
TEH3MI 1 BOLUIN B (PA3y IIOMCKA ITyTEH B3au-
MOBBII'OZJHOM KOOIIEPALUU (Tl BTOPOIL!).
VauTbIBas, 9TO YKPauHCKHI M T-pbHOK Ha 90
IIPOLICHTOB (WIK 6071€€) Ay TCOPCUHIOBBIH, TO
nomny4aercs 311 90 (CyleCTBEHHOE OOJIbIIN-
HCTBO) IIPOLIEHTOB HACTPOEHBI UCK/TIOUNTE b~
HO Ha KaJJPOBYIO IAPAUIMy Kooreparyu. 10
WIM MEHee (?) MPOLIEHTOB KOMITAHWI SBJLI-
IOTCA IPOAYKTOBBIMU 1 MMEIOT R&D (Research
and Development) KOMIIOHEHTY.

A 41O YyHUBEPCUTETBI? 3€CH MOKHO BbI-
JIEJIATh TP I'PYIIILL IIEPBAS ITOKA EIE HE Pa-
6OTAET JJAKE IO HEH («CTYACHTHI M CAMU YCT-
POSITCSI»), BTOPAST — BBICTPANBAECT MOJICTIb KO-
oneparn A («kaepa — rHe30 KOJIEpOB-
JICBEJIOTIEPOB»), TPEThSI — HE XOUET OCTABATh-
¢ B paMKaX (TOJIBKO) 9TOM MOJEH, A JBU-
JKETCA K 6071€€ MHHOBALIMOHHBIM MOJIE/IAM —
B, C (MbI nucam 06 3TOM B IPEIBIIYLIX
HOMepax KypHaIa Kapr branm Ne8-92012,
Ne3-4'2015. [ToHATHO, 9TO VKpanHe 63 ayT-
COPCHHI'OBOM KOMITOHEHTBHI HE OOOUTHCH B
OJIYDKAIIME JECATD JIET (OHA €CTh BO BCEX U
©Ooree NpOIBUHYTHIX M T-MHAYCTPHAX) U IPO-
peccrs ayTCOPCUHIOBOIO AU TUIITHUKA OyIEeT

OCTABATbCA WU PA3BHUBATHCA KAK MACCOBAd B
XOPOLIEM CMBICIIE CJIOBA.

A 4gro panbie? CTpaHe Ha/IO BIXOIUTH HA
IOCTUHJYCTPHUAILHBIN> (TPETUit!) 3141l pas-
BuTHsI UT-OTpaciiy, a ¢JIe/10BATENBHO, U KO-
orepanuu. /laBaiite BepHEMCA K KOHLIEINN
B2S-S2B. Euie pas noguepKrHeM, 4To pedb UIET
O KOOIEPALMH HAYKH 1 OU3HECA, [IPUYEM Ha-
VKU IIPUKIIATHOM, TEXHOIOIMYECKOH, 11pOia-
BAEMOID>. TEXHONIOIMH, CO3ABAEMBIE B YHHU-
BEPCUTETAX COBMECTHO U L1 UHYCTPUH, Y2KE
YCTOABILIAACA NIPAKTUKA B Mupe. Takum o6pa-
30M, TEXHOJIOTMYECKAS MTAPAJUIMa KOOIIEpa-
LIMM JJOJDKHA TAPMOHWYHO JOIOJIHUTE KJJPO-
BYIO. M B 3101 OOJIACTU B YKPAUHE €CTb MHO-
I'O YIAYHBIX IIPUMEPOB, OJHAKO T IIPUME-
bl HE CJIJINCh B 3(P(PEKTUBHYIO CUCTEMY, IO/
JIEPXKHIBAEMYIO TOCYIAPCTBOM.

B paMKax 3TO¥ TEMbI Mbl XOTENNU Obl OC-
HOBHO€ BHHUMAaHHE VIEIUTb OOCYXICHUIO
IIEPCIIEKTUB, OAPLEPOB U APANBEPOB PA3BU-
THsI cerMeHTa R&D B KOHTEKCTE HALTMOHAIb-
HBIX MHTEPECOB YKPANHbI, €BPOIEMCKOIO 1
MUPOBOI'O TPEHAOB, COTPYJIHUYECTBA B OfI-
HOM U3 HAUO0JIEE€ MTHBECTULIMOHHO [IPHBJIC-
KATEIbHBIX CEKTOPOB 9KOHOMHKU. OOCYK/IE-
HME IUIAHUPYETCS IIPOBECTH B PAMKAX TEMA-
TUYECKOI'O TPEKA KUEBCKON dacTu Popyma,
HOCBAEHHOIO R&D, 1 ceMuHapa-TpeHUH-
ra B Yepnosuax (WS BASIC). MIx nienb — ak-
TUBU3HUPOBATH PA3BUTUE ITOI'O CETMEHTA, YTO
TIO3BOJIUT, BO-TIEPBLIX, CTATh YKPAUHE O/IHOMI
U3 BEYIIHUX CTPAH MUPA HE TOJIBKO IO KO-

BayecnaB
XAPYEHKO

Mpodeccop,
[IOKT. TeXH. HayK
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BCTYNMUTENDbDHOE

JIMYECTBY KBUIM(PUIMPOBAHHBIX MT-criery-
AINCTOB U OOBEMY BBIIIOIHAEMBIX AyTCOP-
CHHI'OBBIX IIPOEKTOB, 4 U ITO KOJIMYECTBY CO3-
JIABAEMBIX M IPO/IABAECMBIX ITPOJIYKTOB (TEX-
HOJIOTHI); BO-BTOPBIX, IIEPEUTU HA KAYECT-
BEHHO HOBBII YPOBEHb KOOIEPAIUN 06pa-
30BAHMSA, HAYKU U OM3HEC; B-TPETbUX, YTO
KpariHe BAKHO, OOJIEIYUTh PEIICHUE TPOO-
JIEMBI COXPAHEHMS MOJIOZBIX U TATAHTIUBBIX
K4/IpOB B YHUBEPCUTETAX, TAPMOHU3UPYSI X
TBOPYECKUE AMOUIIH, AKAJJCMUIECKYIO CBO-
001y 1 (PUHAHCOBBIE YCIOBUA PAOOTHL

[Ipemnaraemble TEMBI JJI1 OOCYKICHUS:

© AHQIN3 COCTOAHMA MUPOBOTO, EBPOIIEHC-
KOT'O U HAITHOHAIBHOTO R&D phIHKA.

e bappepsl (MOTHBAILIMOHHBIE, OPIAHH-
34JMOHHBIE, (PMHAHCOBLIC) U JIPANBEPDI
R&D 11 6u3Heca 1 YHUBEPCUTETOB U MX
KOOTIEPAITHH.

e AHA/IN3 U IIyTHU UMIVICMCHTAIUH JTy4-
MMX HAITWUOHAJIbHBIX W MCKIYHAPOJHbBIX
IIPAKTUK.

e OcobeHHocTH passutusa R&D B cde-
pe UT-6e30macHocTy U Ap.

11 TOro 9TO0BI CIEIATh OOCYKICHUE U
JTAJIBHEHIIINE TIATH O0JIEE PE3Y/IBIATHBHBIMY,
MBI IpEJyIaracM Bamemy BHUMAHHIO BBITYCK
JKypHa1a «Kapr bianm, B KOTOpOM O1you-
KOBAaHBI CTATHH CHEIUAIUCTOB B 9TOH 06/1aC-
TH, JOCTUITIUX YCIEXOB U NMEIOIIUX CBOE
BUJICHUE 3TOI 061aCTU. CPEN aBTOPOB — aAC-

MMUPAHTHI M AKAJICMHUKH, IPOdeccopa U Me-
HE/PKEPBL, PAOOTAIONINE B YHUBEPCUTETAX U
HH/IyCTPUU U ITPECTABIIFONTHE PA3HBIE CTPA-
Hb! (Bermkobpuranuio, Kanany, I'peryo, HMra-
so, CIIA, Ykpauny, IlIsenuio, DCTOHUIO).
ITpencTaBieHHbIE CTAThY OOBE/IMHEHBI B HEC-
KOJIBKO TEMATHYECKUX IPYIIIL:

e R&D: OT «TUI'POB>» K YHUBEPCHUTETAM;

e Kaxk craprosars B R&D;

e Hayka, xagpsl 11 R&D;

e R&D i1 MT-6€3011acHOCTH.

BbInyCK sKypHaJIA HOJICPKAH €BPOIEHC-
xuM npoekroM TEMPUS-CABRIOLET Model-
Oriented Approach and Intelligent Know-
ledge-Based System for Evolvable Academia-
Industry Cooperation in Electronic and
Computer Engineering (2013-2016), BbItos-
HSIEMBIM KOHCOPLIMYMOM OPHUTAHCKUX, MCTIA-
HCKUX, HTAJIBSIHCKUX, TOPTYIIbCKUX U VK-
PAMHCKUX YHUBEPCHUTETOB, aKaJICMUYCCKIX
UHCTUTYTOB Y KOMIIAHUM.

Bauyecnas XapuyeHko

MNpencenatens

CYBER FORUM DESSERT B2S-52B 2016
3aBenyloLLMn Kapeapon KOMMbIOTEPHbIX
CUCTEM U ceTer HalumoHanbHOro
33POKOCMUHECKOrO YHMBEPCUTETA

M. MLE. XKykosckoro «XAW»,
HaLMOHaNbHbIV KOOPAMHATOP MPOEKTOB
TEMPUS-GreenCo, SEREIN, CABRIOLET

B ABOUT TEMPUS-CABRIOLET

Model-Oriented Approach and Intelligent Knowledge-Based System for Evolvable Academia-Industry Cooperation

in Electronic and Computer Engineering (2013-2016)
2014 5016 <

- Tempus cABRIOLET

The publishing of the Carte Blanche journal volume
is partially supported by EC-funded TEMPUS-CABRI-
OLET Model-Oriented Approach and Intelligent
Knowledge-Based System for Evolvable Academia-
Industry Cooperation in Electronic and Computer
Engineering, 2013-2016.

CABRIOLET is aimed on introduction of model-orient-
ed approach for effective academia-industry coopera-
tion in Electronic and Computer Engineering, develop-
ing intelligent knowledge-based system for supporting
the model-oriented approach and launching cloud-based
web-portal as communication mechanism between
involved parties.

The project address the society demand on high qual-
ified engineering specialists by introducing innovative
methodology for smooth and productive cooperation

between academia and industry in the computer and
electronics engineering domains.

The project is developing by the consortium of
partners from UK, Sweden, Italy, Portugal and Ukraine.
Ukrainian academic and non-academic partners have
joined the consortium to cover all Ukrainian regions
and all major domains of computer and electronic
engineering.
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THE ENTERPRISE SOCIETY -
A VIEW FROM AN ASIAN TIGER

According to the Ministry of Trade and Industry Singapore website: «Our vision is for Singapore
1o be a leading global city with a dynamic economy, world-class enterprises and innovative and
productive SMEs. Singapore will over a conducive environment for entrepreneurs and enterpris-
es to tap its diverse opportunities, and provide good jobs which are atiractive to talent at all
levels.» Let's start to unpick this and investigate that «conducive environment».

ingapore, which translates as The
Lion City, or the little red dot as
it is sometimes known, is a
diamond-shaped island at the
bottom end of Peninsular Malaysia,
measuring around 50 kilometres in one
direction and 27 kilometres in the other,
with a population approaching 5.5
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million people, and is just one degree
North of the equator. Singapore has rela-
tively few natural resources, it still relies
on pumping some of its freshwater
supply from Malaysia, and the size of
the island has increased via a process
of land reclamation by over 20% since
the nation state was established in 1965.



The Singapore economy is, therefore,
heavily dependent on its human
resources. Traditionally this was based
on entrepot (import/export) trading.
Singapore's main industries are now
financial services, manufacturing, and
oil-refining. The view of the downtown
skyline from the top floor of the aston-
ishing ship-shaped structure that is the
Marina Bay Sands Hotel is studied with
skyscrapers occupied by multinational
companies, such as the Overseas Union
Bank. Not far away are the Keppel
Shipyards, and further away again,
Jurong Island, the home of Singapore's
petrochemical industry. Almost every-
where you travel in Singapore you will
encounter construction work encom-
passing new Mass Rapid Transit (MRT —
i.e. Metro) lines, public Housing
Development Blocks and private condo-
miniums, new roads and flyovers, and,
of course, yet more shopping malls
(Singapore's main pastime is said to be
shopping). Even though there has been
a recent slowdown in the economy, this
is not evident on the streets of Singapore,
and the impression is of a truly dynam-
ic economy.

The idea of the development of talent
is in-bred into the Singapore psyche.
Education is seen as the basis on which
to build young entrepreneurs, and school
kids of all ages are strongly encouraged,
some might same driven, by their parents
to excel in everything they do, in acad-
emic studies and extra-curricular activ-
ities. Parents themselves are prepared
to go back to school so that they can
support their children with their stud-
ies. It is not unknown to walk around
Singapore and see teenagers sporting
T-shirts bearing logos such as «I'm an
Entrepreneur», such is the culture that
exists there.

There are now five universities in
Singapore, with the National University
of Singapore (NUS) and Nanyang Tech-
nological University (NTU) coming in
at very respectable positions of 12th
and 13th in the QS World University
Rankings 2016. Around two years ago
the Singapore Government announced
the establishment of the country's fifth
(excluding foreign campuses) universi-
ty, the Singapore Institute of Technology,
with vision to be <A leader in innova-

tive university education by integrating
learning, industry and community» and
an emphasis on developing industry-
ready graduates. Going forward, SIT is
working with a number of overseas part-
ners and plans to offer joint degrees as
well as its own. Central to all prog-
rammes will be the requirement that
students must spend 8-12 months on
an Integrated Work Study Programme —
an internship — giving students an
opportunity to develop soft skills, in
areas such as teamwork, communica-
tion and project planning.

An alternative for high-school grad-
uates is to enrol in one of the five
Singapore polytechnics, which very
much aim to prepare students to cont-
ribute to Singapore's economic devel-
opment with an emphasis on develop-
ing their practical, as well as theoreti-
cal, skills. A third option is the Institute
of Technical Education, with an empha-
sis on vocational training.

An essential component of the
«conducive environment» is the Agency
for Science, Technology and Research
(A'STAR), which works closely with local
universities, providing a bridge between
industry and academia. A'STAR includes
the Biomedical Research Council and
the Science and Engineering Research
Council. Physical support for A'STAR
includes two purpose-built buildings in

Chris PHILLIPS

Prof., Head of Academic Operations Singapore, Newcastle University, United Kingdom

Ne1-2 o 2016 7

KAPT BITAHLI




R&D M BMN3HEC-COOBLIECTBO

close proximity, Biopolis, a research and
development centre for biomedical
sciences, and Fusionopolis. These are
not just science parks in the conven-
tional sense, but complete environments
including shopping malls and housing.

It is unlikely that any of this would
have happened without significant
government involvement. The architect
of the foundations of the Singapore
economy was the visionary leader Lee
Kuan Yew, who died just over a year ago.
Today it is his son, Lee Hsien Loong,
who leads the government. In a speech
at a Smart Nation Singapore Reception
held in March 2015 Prime Minister Lee
said «We are investing in R&D, over the
past ten years we have invested SGD
30billion, we have grown research insti-
tutes that work with companies to devel-
op new solutions.» Supporting these
developments are a number of govern-
ment agencies, including The Economic

Development Board and the Workforce
Development Agency. The government
has established LaunchPad offering facil-
ities for start-up companies in the
biomedical sciences and electrical and
electronic areas to be nurtured and flour-
ish. The same political party, the People's
Action Party, has been in office since
Singapore became an independent coun-
try in 1965, providing more stability
than in most other countries, with five-
year strategies being employed to plan
the economic infrastructure.
Singapore has a truly eclectic mix of
both permanent and temporary inhabi-
tants. The local population is predomi-
nantly of Chinese ethnicity, with the other
main races being Malay and Tamil.
However there is a significant ex-pat po-
pulation, including Western Europeans,
Australians, and Americans. Singapore
has introduced special categories of resi-
dency to promote inward migration,

The Singapore CBD skyline
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The Singapore CBD skyline

including Permanent Resident and
Employment Pass Holders, and this has
led to an inward flow of talent from all
over the world. Although the official
language of Singapore is Malay, the medi-
um of instruction at all levels of educa-
tion is English, and this is the lingua fran-
ca of all business activity. Singapore is
recognised as one of the least corrupt
countries in the world. In the Singapore
suburbs you will regularly see signs warn-
ing about bicycle thefts, and money and
sex scams, but the reality is that the crime
rate is very low, although the mantra 'low
crime does not mean no crime' is taken
seriously by all local residents. All of this,
along with the development of the local
employee base, combines to make
Singapore a very attractive location for
inward investment by foreign countries,
and a place that foreign employees would
like to work in.

So, has all of this been effective? Some
notable Singapore inventions are the

Creative Labs Soundblaster sound card,
the Trek Technology thumb drive — the
original USB stick, and the match.com
dating site. (And, of course, the Singapore
Sling cocktail.)

Singapore faces many of the issues of
most other countries in the world, not
least the challenges of an ageing popu-
lation, increasing obesity, etc. However
the underlying physical, societal, and
most importantly, governmental atti-
tudes to meeting these challenges,
twinned with the inherent entrepre-
neurial spirit of its citizens, means that
Singapore is well-placed to meet those
challenges and continue to grow as a
leading global financial, commercial and
transport hub. Singapore is certainly
unique, and is unlikely to be replicable
elsewhere, but there are lessons here
for us all to learn from. [ ]

Photos by Angela Sewell
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KTH AND KHALI:
FACILITATING CLIMATE
OF CREATIVITY AND INNOVATION

Sweden is considered to be one of the most technologically innovative countries in the world and Stockbolim
is consistently ranked as one of world's most entrepreneurial, innovative and attractive cities.

wedish academic community main-

tains close relationship with the contin-

uously expanding network of multi-

national technology-intensive compa-
nies offering opportunities for students and
researchers to study and carry out their research
in this fruitful environment.

KTH Royal Institute of Technology (Kungliga
Tekniska Hogskolan, KTH) was founded in
1827 and is the largest engineering universi-
ty in Sweden. KTH is responsible for one-third
of Sweden's capacity for engineering studies
and technical research at post-secondary level.

The five KTH campuses in Greater
Stockholm, gather more than 12,000 full-time
students, some 1,800 PhD students and approx-
imately 3,700 full-time employees. The campus-
es are strategically located close to their areas
of research and study, for example KTH Kista
is situated in the middle of the Kista ICT hub,
with some of the world's leading Information
and Communications Technology companies.

KTH is working with industry and society
in the pursuit of sustainable solutions to some
of humanity's greatest challenges: climate
change, future energy supply, urbanisation and
quality of life for the rapidly-growing elderly
population. KTH is addressing these with world
leading, high-impact research and education
in natural sciences and all branches of engi-
neering, as well as in architecture, industrial
management, urban planning, history and
philosophy. Almost two-thirds of the SEK 4
billion turnover relates to research.

Basic and applied research activities are
performed side-by-side at KTH and interdis-
ciplinary research is conducted in parallel with
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work in specific fields. This approach encour-
ages versatile solutions and the innovative
climate creates many opportunities to realise
great ideas. Its educational programmes foster
a new generation of engineers, architects,
teachers and undergraduate engineers.

KTH embraces academia and the public
and private sectors working together. It is a
part of extensive international research collab-
orations including a large number of educa-
tional exchange or joint programmes with
universities and colleges in Europe, the US,
Australia, Asia and Africa.

The wide spectrum of research demands
variation in focus, approach and formation.
KTH staff works on creation of an open atmos-
phere and breaking down traditional barriers
between academic disciplines. Basic research
is conducted in parallel with applied research,
and the same is true of multidisciplinary work
and specifically targeted work.

Based on strong areas of research at KTH, five
focus areas have been created. These work as
platforms for multidiciplinary research: Transport,
Life Science Technology, Materials, Information
and Communication Technology, Energy.

Close collaboration with society and
industry creates a natural arena and better
conditions for the practical implementa-
tion of research results and researchers have
the opportunity to see their ideas make a
tangible impact in society.

KTH contributes to sustainable development
by providing educational programmes, conduct-
ing research and by interacting with the
surrounding community. Through its activities,
KTH also impacts the environment in practi-




cal terms through the consumption of mate-
rials and water, energy and chemicals, travel
and transport and construction, and indirect-
ly through purchasing and procurement.

The Division of Industrial Ecology at KTH is
active in the new multidisciplinary field of
Industrial Ecology. The division is responsible
for the main part of the environmental cours-
es given at KTH for all engineering programs.
The Division is running an International Master
Program in Sustainable Technology. The Division
isa co-coordinator of Erasmus-Mundus SDPRO-
MO project and a European network «Capacity
building in Sustainable Development». There are
also several distance learning courses for indus-
try and authorities. KTH has a long-term coop-
eration with all participated partner Universities
from the third countries, funded by European
Commission (Iempus, Tacis CBC, Interreg and
Asia-Link) as well as national funds (S and SIDA).

KTH Smart Sustainable Cities is a new KTH-
wide initiative aiming to bundle resources,
activities and competence at the intersection
of technology, sustainability studies and urban
planning. The initiative comes from the KTH
Energy Platform and the Centre for Sustainable
Communications. Financing is provided by
the KTH ICT Platform, the KTH Energy
Platform and KTH-Sustainability. The primary
goal of KTH Smart Sustainable Cities is to
create a contact point at KTH for this rapid-
ly growing field of research.

Coming from Ukraine, I have started up
many R&D projects with a network of acad-
emic and non-academic partners to support
transition of the country towards democracy
and energy security.

I am coordinating a Thematic Partnership
ReNERGY «Shared visions of sustainable ener-
gy systems in cities of the Baltic Sea Region»
financed within Baltic Sea Region Programme.

Since 2001, I am a researcher at the Division
of Industrial Ecology (IE), Department of
Sustainable Development, Environmental
Sciences and Engineering (SEED), KTH. [ am a
co-founder and a leader of a new research
group called «Urban Analytics and Transitions»
(UrbanT) with two main research areas — Smart
Urban Metabolism (SUM) and Transdisciplinary
studies for urban transitions (TRUST).

My main research areas are complex
system simulation, energy system analysis,
participatory backcasting for strategic ener-
gy planning, and engineering education in
sustainable development. I am a KTH's
programme coordinator for the KIC
InnoEnergy Master program in Smart Cities.

Olga KORDAS

Director of KTH Energy Platform, KTH University, Stockholm, Sweden

Currently I am a Director of KTH Energy
Platform, responsible for facilitating inter-
disciplinary energy research at KTH and
enhancing collaboration with funding insti-
tutions, industry, local authorities and other
societal stakeholders in Sweden and inter-
nationally. Since the beginning of 2015, am
KTH's coordinator of STandUP for Energy —
a collaboration initiative between Uppsala
University, KTH, Swedish University of
Agricultural Sciences and Lulea University of
Technology, which brings together leading
research groups to enable sustainability tran-
sition of the energy system.

Together with National Aerospace
University «KhAI» KTH has a number of joint
EU-funded and Swedish-projects with since
2005, the key ones include Tempus IPMAS-
TER 144628-TEMPUS-2008-SE-JPCR «Intel-
lectual Property Law: New Master Curriculum
for the National Consultancy e-Centre on IP
management», Tempus Regenlaw 516911-
Tempus-2011-DE-JPCR Development of
Regional Interdisciplinary Postgraduate Energy
and Environmental Studies and Swedish
Institute InnoValueNet «Transnational net-
work for facilitating climate of creativity and
innovation in Baltic Sea Region». The latter
is aimed on establishing international net-
work uniting various stakeholders support-
ing innovation and entrepreneurship in the
Baltic Sea Region, identifying todays chal-
lenges and needs for universities and society
stakeholders in partner countries in enabling
innovations, developing framework for incor-
poration of entrepreneurial and innovation
components into engineering curricula in
the partner countries. [ |
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UNIVERSITY-INDUSTRY

R&D COOPERATION

onbiT COTPYAHMYECTBA
VYVHUBEPCUMTETA BAHKOBCKOIro AENA

i
1LY

M KomnAHuu,:rﬂBu

Compyonuuecmeo Ynugepcumema 0anKo6ckozo oeaa (Yxpauna) u komnanuu Tobii (Illeeyusn)
HAUANOCH HECKOJIBKO JIem HA3a0, K020a 8 YHueepcumeme cospena uoesn i nOAGUNACS HeOOX00UMNOCINb
CO30aHUA NAOOPAMOPUL UCCIeO08AHULL HENOCECKO-NAUUHHOZ0 E3AUMNOO0eIiCINEUs.

AnekcaHpp
rOPAEEB

K.T.H., ooueHT
YHvBepcuTeT GaHKOBCKOro
nena, YkpanHa

i \‘N 1 b -
Haym NYPUL

MeHepxep no pabore
C KAveHTaMn
KomnaHus Tobii

A4HEM PACCKa3 ¢ MHPOPMALUU 00
VHUBEpCcUTETE OAHKOBCKOTO /IC/IA U
komnanuu Tobii.

B YHUBEPCUTET BAHKOBCKOIO AENA
YHUBEpPCUTET OAHKOBCKOIO jeia (I. Kues,
VKpanna) (Jajzee YHHUBEPCUTET) — T'OCY-
JApPCTBEHHOE BBICIIEE YYECHOE 3ABECHUC
IV ypOBHSA aKKPEIUTALIMU, B KOTOPOM OCY-
IIECTBJISIETCS TTOAIOTOBKA BHICOKOKBAJIU-
(PULUPOBAHHBIX CIELMUAIMCTOB I (PU-
HAHCOBO-KPEAUTHON CUCTEMbBI YKPAUHDL
YHUBEPCUTET PACIIONOXKEH B ropoze Ku-
€BE U BKJIIOYACT CTPYKIYPHBIE ITOPA3JC-
JIEHUs — y4€OHO-HAy4YHBIE MHCTUTYTHl B

Puc. 1. Oukw Tobii glasses

Yepraccax, JIbBose 1 XapbKoBe 1 MHCTH-
TyT OAHKOBCKMX TEXHOJIOI'MH U OHU3HECA
B Kuese. B ynusepcurere OCyleCTBIAET-
€A IIOATOTOBKA 11O CJIEAYIONIHMM CIIEIIAAIIb-
HOCTAM: (PUHAHCHI, OAHKOBCKOE JEJI0 U
CTPAXOBAHME, YUET U AyJUT, KOMIIbIOTEP-
HbI€ HAYKH M MH(MOPMAILIMOHHbBIE TEXHO-
JIOTHH, TIPABO.

B KOMMNAHUSA TOBII

Kommnanwus Tobii — 1mBeIcKast BBICOKOTEX-
HOJIOTMYHAs1 KOMIIAHUSI, KOTOPAsl pa3pa-
OaTBIBACT U IPOJACT IPOIPAMMHOE U all-
IIAPATHOE OBECIICYCHUE JIJISI CUCTEM CJIe-
JKEHUS Y KOHTPOJIA JIBMKEHUS 17143 UEJIO-

Puc. 2.Eye-tracker Tobii
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Beka. [IITab-KBapTUPA HAXOAUTCS B TOPO-
pe Crokrossm (IlIBenus). CTPYKTYPHO
KoMIIaHus Tobii COCTOUT U3 TPeX NOAPA3-
JEIEeHUMN:

e Tobii Dynavox — paszpabaTbiBacT
BCIIOMOTATEIbHbBIC TEXHOJIOI'UU JJISI pea-
JIN3ALMH AJIBTEPHATHBHBIX CTIOCOHOB KOM-
MYHUKAIIIH, BKJIIOYAIONINIE CIICITHAIU3H-
POBAaHHOE OOYYEHHUE IS JIeTEH C orpa-
HNYCHHBIMM BO3MOXXHOCTAMU;

e Tobii Pro — pa3paGaTeIBacT mccie-
JIOBATEIBCKUE TEXHOJIOTUH JIsI U3yYCHUS
IIOBEJICHUSI YEJIOBEKA YEPE3 JIBIKECHUS
1143 YEJIOBEKA,

e Tobii Tech — ob6ecrnieunBaeT UHTET-
paruio TEXHOJIOTUI JABMDKCHHA 17143 4YE-
JIOBEKA B IIPOAYKTHI APYIUX KOMITAHUL;

HeckosbKO seT Ha3a/] HA4aJloCh COT-
PYAHHYECTBO YHUBEPCUTETA U KOMITAHUH
‘Tobii, kory1a B VHUBEPCUTETE CO3PEA UES
U MOSIBWIACh HEOOXOAMMOCTb CO3/IaHUS
J1A60pATOPHUU HCCIIEJOBAHUI UEIOBEKO-
MAaIIMHHOT'O B3AUMOJIEUCTBUA. birarogaps
noggep:xku Tobii n npoekram Tempus
«Knowledge transfer unit — from applied
research and technology-entrepreneurial
know-how exchange to development of
interdisciplinary curricula modules> n
«Modernization of Postgraduate Studies
on Security and Resilience for Human and
Industry Related Domains» 1aboparopus
ObLJIa OCHAITCHA YHUKAJIBHBIM BBICOKOTEX-
HOJIOTHYHBIM OOOPYAOBAHUEM: IOPTATHB-
HBIM YCTPOMCTBOM- eye-tracker (aurpe-
Kep) (pUc. 2) 1 MOOWIBLHBIM — glasses (0u-
KH) (puc. 1).

Puc. 3. B wrab-keaptupe Tobii ¢ Ockapom PaitepcoHom 1 Haymom MMypuuem

Ha cienyromem aTane coTpy/IHAYECTBA
II0CJIE BCTPpEUH B 1mITab-kBaprupe Tobii B
CrokronbsMe ¢ Bulie-ipesuicHToM Tobii Pro
OckapoM PariepCOHOM U BEIyIIHUM HC-
crefoBareneM Komnanuy Haymowm Ilypu-
nem (puc. 3, 4) ObUI IOANIHMCAH OPHUIIH-
AJIBHBIN JIOTOBOP O COTPYAHUYECTBE MEXK-
1y YausepcureroM U ‘Tobii u onpenene-
HBI JJAJTBHEHUININE HAINPABICHUS B3aHUMO-
IEHUCTBUSI.

Ha rtekymem artane COTpyJHUYECTBA
VHHBEPCUTET NIPOBOJUT ITO/ITOTOBUTEIIb-
HbIC PA6OTHI YISl PCAUIM3AIUU IIPOEKTOB
B YACTH UCCIIE/IOBAHNH YETIOBEKO-MAIIINH-
HOI'O B3aHUMO/ICHCTBHS B JJOMCHAX 4TOM-
HOW 9HEPICTHKU U ABTOMOOMJIBHON 6e-
30MACHOCTH. ]

Puc. 4. B wrab-keaptupe Tobii
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THE SKYPE STORY

There are very few people among present days web users who bave not personally used skype to
chat, videocall or have group conference. Not so many bave beard how Skype bas got its first
boost and its later success story.

Juri VAIN

Prof., PhD, Department
of Computer Science
Tallinn University

of Technology

Senior Researcher,
Institute of Cybernetics
Coordinator

of SEREIN project

B QUICK LOOK ON FACTS

Skype started from almost nothing in 2003
and created multi-billion Euro value in a
short span of time. Apart from creating
value and emerging as a strategically impor-
tant player in the voice and chat connec-
tivity segment of the exploding web busi-
ness, Skype also won real big time suitors
like Microsoft, Google and Facebook.

In its very beginning the Luxembourg-
based Skype was owned by an investor
group led by Silver Lake and which includes
eBay Inc, Joltid Limited and Skype founders
Niklas Zennstrom and Janus Friis, the
Canada Pension Plan Investment Board
and Andreessen Horowitz.

After the formal founding of the compa-
ny in 2003 by two entrepreneurs, Swedish-
born Niklas Zennstrom and Janus Friis from
Denmark, Skype made breath taking growth.
In three years, Skype had 115 million
customers, making it the fastest growing
internet community at that time.

Skype has offices in Europe, the US and
Asia. It also has offices in San Jose and
Brisbane. As of May 2011 Skype already
had 911 employees. Its total revenue by
the end of same year $859.8 million.

Skype's web services had already 5 years
ago an average of 124 million connected
users per month. Skype users made 95
billion minutes of voice and video calls in
the first half of 2010, approximately 40
percent of which was video.

In 2005, Skype was taken over by the
American online auction house eBay for
$2.6 billion but eBay sold 70 percent of the
stake to Silver Lake Partners.

Earlier 2011, Skype acquired Qik, a mobile
video sharing platform. On March 28 same
year, Skype accounted for a record 30
million online users simultaneously.

Microsoft CEO Steve Ballmer and Skype
CEO Tony Bates jointly announced in May
2011 that the two companies have entered
into a deal under which Microsoft will
acquire Skype for $8.5 billion.
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By year 2014, Skype has reached remark-
able 40% of international call market share,
and Skype-to-Skype international traffic
has gone up to 36% in 2013 to 214 billion
minutes.

In 2016 Skype is running practically on
all Windows platforms starting from
Windows XP to Windows 10 Mobile.

B SOFWARE COMES FROM ESTONIA
The hidden side of story is that the Skype
software was developed in Estonia by three
programmers, Ahti Heinla, Priit Kasesalu
and Jaan Tallinn. Skype was their second
technological coup, after having launched
the software Kazaa in 2001, which grew
into a humungous internet exchange site
for pictures, songs and videos.

Regardless the change of ownershipin
2011, the skype software development
team Skype Estonia has still remained in
Tallinn, in the very heart of Tallinn
University of Technology (TUT) campus.
While started with only three program-
mers the software development group
has grown a multi-national unit with
hundreds of employees. Skype is one of
the most attractive employer among
Estonian IT specialists.

B SKYPE AS UNIVERSITY MENTOR
Skype Estonia managing director Andrus
Jurg as TUT alumni sees great potential in
active collaboration between universities
and Skype. Skype supports IT-Akademi
programme that was called to life to
promote ICT specialities among youth.
Andrus Jarg is also one of the initiators of
Skype's Foreign Studies' Master's Scholarship
Competition launched in 2016.

The Skype foreign studies Master's schol-
arships are designed to support the Master's
studies of two individuals outside of Estonia
in the sciences (preferably related to infor-
mation and communications technology)
in 2016, or interdisciplinary studies on
condition that one level of higher educa-



tion is completed in the sciences. The aims
of the Scholarships are to promote the
transfer of knowledge between the sciences
and the humanities and the popularisation
of ICT specialities and to boost the avail-
ability of Master's studies abroad for Master's
students from Estonia.

B STUDYITIN.ee

Another inititative «Study IT in Estonia
Programme» (StudylTin.ee) is managed by
the Estonian IT Foundation for Education
(HITSA) and sponsored by Skype. The non-
profit Foundation seeks to nurture tech-
nology talent and supports IT-related educa-
tional activities to advance that goal. Though
students are expected to cover their tuition
and living costs through other sources, the
HITSA scholarship fund makes some finan-
cial aid available to the brightest students.
In combination with university-specific
tuition waivers and other aid, the scholar-
ships can make the studies of foreign
student in Estonian much more attractive
allowign to focus on studies without worting
on living.

Each scholarship is worth 8000 euros
for the 2016/2017 academic year. The
scholarships are designed to cover the cost
of tuition fees or other costs related to
studies. The period of the scholarships is
the 2016/2017 academic year — 10 months.
Applications are open to all Estonian citi-
zens and foreigners living in Estonia on the
basis of a permanent residence permit who
have met the qualifications to enroll in
Master's studies.

B SKYPE UNIVERSITY

HACKATHON 2016
StudylTin.ee in cooperation with Skype is
organizing Hackathon for students to create
practical IT solutions to any kind of prob-
lems that they encounter in real life.This
is a 2,5 day event where you can turn your
wild idea into something real, get help from
Skype engineers, connect with other bright
students, build something amazing and
have fun!

StudylTin.ee in cooperation with Skype
is organizing Hackathon for students to
create practical IT solutions to any kind of
problems that they encounter in real life.This
is a 2,5 day event where you can turn your
wild idea into something real, get help from
Skype engineers, connect with other bright
students. Skype supported activities include:

e Visit to Skype office — hear from
Skypers about working in Microsoft.

e Mentors from Skype — more than 10
Skypers will join the Hackathon as mentors
and help teams make their wild projects a
reality.

e Pitch training — all teams will get pitch
training and feedback from pitching experts
before the final presentation.

e Cool swag from Skype and
StudylITin.ee :-).

B CYBER SECURITY -
A CHALLENGE
FOR WEB SERVICE PROVIDERS

Skype developers have invested years of
effort to provide secure and safe services
to their customers. I'T Academy programme
together with Skype is supporting joint
Cyber Security and Digital Forensics inter-
national study programmes of Tallinn
Technical University and Tartu University.
Annual summer schools are part of this
process to involve leading scientists and
practitioners into the education. Practical
exercises, moot court, lectures, teamwork
with mentors enrich the process with lead-
ing edge research and live contacts with
professionals all over the world. As for clos-
est event, Cyber Security Summer School
2016 is organised in conjunction with the
2nd Interdisciplinary Cyber Research (ICR)
workshop to be held at the Tallinn
University of Technology on July 2, 2016.
For more information, please visit
http://cybercentre.cs.ttu.ee/en/icr2016/

Bl HOW STORIES DRIVE GROWTH

Stanford Business Graduate School in its
Marketing and Management course
(https://www.gsb.stanford.edu/faculty-
research/case-studies/how-stories-drive-
growth-skype) presents Skype as one of
the learning case. The reason is that Skype
has changed our way of thinking and
communicating since its appearance. In
2012, Skype needed its customers to tran-
sition from using Skype only for important
«milestone» life events to using it on regu-
lar basis. To advance that goal, Skype creat-
ed a new marketing strategy, promoting
stories about customers using Skype for
«everyday moments». Learning about its
customers Skype determined how to ampli-
fy or market the stories in a way that served
its business goals and drive the develop-
ment of products and services. ]

i
Oleg
ILLIASHENKO

Assistant lecturer,
Department

of Computer Systems

and Networks at National
Aerospace University «KhAl»
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projects SEREIN,
CABRIOLET, GREENCO
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R&D KOOMNEPALIMA: PETMOHAJIbHbIA ACNEKT

PErIOHAJIbHI ACNEKTI
KOONEPALIT OCBITU, HAYKM
TA BI3HECY B IT-TrAny3li

Ocmannim wacom 6 Yxpaini 6io0ysaemuocsa cmiiike 3pocmanna eazu IT-inoycmpii y 3azanvniil
cmpyxmypi gpinancoeux Haoxooxncens. ILle o6ymoaneno, neput 3a 6ce, UCOKUM PIBHEM NIO20MOGKU
GimuusHAnUX Paxieyie 3 Komn'rtomePHux Hayx ma iHPoPMaUitinux MmexHon02iil, AKi nocioaroms

oo0He i3 nPoGionux micup y ceimi.

Bonognmup KA3MWUP

MpopekTop 3 HaykoBOi poboTn

Mpodeccop kadenpn iHHOPMaLINHMX Ta KOMM'IOTEPHBIX CUCTEM
YepHIriBCbKMM HaLOHANbHUIA TEXHOMOTIYHUIA YHIBEPCUTET
Naypeat Lep>xaBHoi npemun YKpaiHW B ranysi Hayku i TeXHiku

TO M K€ 4aC iCHyIOYa MOJIE/Ib BUKO-
PUCTAaHHA BOI'O iHTEIEKTYAIBHOIO
pecypcy He JO3BOJIE Y HOBHIM Mipi
3aiATH PE3Y/IBIATH IisUIbHOCTI B IT-
cdepi W11 PO3BUTKY SIK OKPEMHX PEriOHIB,
TAK i KpaiHK B 11iy1omy. ITprdarHa Takoro cra-
Hy pedert MOJArae y JOMiIHYBAHHI dyTCop-
CUHI'OBOI'O HAIIPAMKY JisabHOCTI IT-KOM-
[IAHIN, AKi OPIEHTOBAHI CKOPIIIE HA 3aKOP-
JIOHHOT'O CIIOKMBAYA PE3YJIBIATIB 1X JIifA/b-
HOCTi. [TpryoMy 11 IiIbHICT, AK IPABUJIO,
MOB'S13aHA {3 PO3POOKOI0 OKPEMUX YACTUH
iH(OPMALIITHO-KOMITIOTEPHUX CHUCTEM, IO
EKCIUIyaTyIOThCA 34 MEKAMU YKPATHU.

KAPT BJTAHLI ¢ Ne1-2 o 2016

AJie FgKIO BHUXOJUTU i3 TOTO, MIO IIe-
pexin Ha iHBECTULITHO-IHHOBALIIMHY MO-
JIeIb PO3BUTKY € OJHUM 3i CTPATETIYHUX
IIPIOPUTETIB EKOHOMIYHOI MOJITUKU YK-
painy, TO CJIiJi BBAKATU 34 JOLUIbHE I1€-
peopienTanito puHKy IT-nocnyr 3 npoc-
TOTO BMKOHAHHS 34BJAHb OKPEMHUX
KJI€HTIB HA CTBOPEHHA KOPHUCHUX IIPOT-
PaMHUX TIPOIYKTIB, 30ATHUX 3MiHIOBATH
iHPACTPYKTYPY CIOKHUBAHHA. B 1IbOMY
IUIAHI PO3BUTOK HAIiOHAJIBHOI iHHO-
BALIiTHOI CUCTEMU CIUPAETHCA HA iHTET-
PpAalLiio 3yCHIb IIPOBIAHNX HAYKOBUX YCTa-
HOB, OPI'aHiB JIEPKABHOI B4 i IIPEJC-
TABHMKiB BUPOOHUIITBA. Ha perionanpHO-
My PiBHi 11i CyO'€KTH IIPEACTABICH], IIEPII
32 BCE, BUKJIAJA4aMU 1 HAYKOBLIAMH, 1110
IIPALIOIOTh B YHIBEPCUTETAX, PETiOHAID-
HUMU 4/IMiHICTPALIIAMH T4 [[IJI0I0 HU3KOIO
HiANPUEMCTB Pi3HUX (POPM BIACHOCTI.

g ipukiiazy, B OiBHIYHOMY PETiOHi
YepHIriBCbKUM HALIOHAIBHUNA TEXHO-
sioriunnii ynisepeurer (YHTY) € nanoinb-
UM BUIUM HABYAIBHHUM 34K/I3JJ0M, 1110
3abe31euye MiJrOTOBKY OJIM3BKO JABOXCOT
¢axisuis IT-ranysi Ha pik. B ynisepcureri
icuye Tpu Kadenpu IT-cripsamyBaHHA Ta
1€ TPU KaPEeAPHU €JIEKTPOHHOI'O HAIIPAM-
Ky, fAKi Opi€eHTOBAaHi HA MiATOTOBKY
CHELiAJIICTIiB 3 IIPOEKTYBAHHA T4 PO3POO-
KH KOMITIOTEPHUX CUCTEM Yy Pi3HUX ce-
Ppax JIIOACHKOIL IiAIbHOCTI. Binbie 1ono-
BHHMU BCiX aCHipaHTiB YHIBEPCUTETY, A 1€
Marke 50 0cib, HABYAIOThCS 34 CIICIialb-
HOCTSIMH, IIOB'I3aHUMHU i3 KOMII'TOTEPHU-
MU TEXHOJIOTiAMHU. SIKIIO BpPaXyBaATH, IO
IiArOTOBKY IUX CHEN{AIiCTiB TA HAYKOBLIiB
3MIHICHIOIOTH 7 JIOKTOPIB Ta 65 KAHAU/IATIB



HAyK, TO IIOTEHIIia] TAKOI'O KOJIEKTUBY B
IIOBHIM Mipi MOX€E CIPAIIOBATHU HA 34/10-
BOJICHHSI NOTPEO HE TiNIbKU OJJHOTO
periony. lInpoki MibKHApPOJHI 3B'A3KH, 4
1€ TIEPII 32 BCE 45 [IIOUMX MIKHAPOJHUX

JOTOBOPiB  IIPO  HAYKOBO-TEXHiYHE
CHiBPOOGITHUIITBO, 34 AKMMH BHUKOHYETb-
¢ 17 MDKHAPOAHUX IIPOEKTIB, Ta CIIiBIIPa-
1111 y paMKax Besnmkoi xaprii yHiBepcHUTeTiB
— Magna Chartia Uneversitatum, 3a6e3rie-
YyIOTb HE TUIBKU BUCOKHH PiBEHb IIiJrO-
TOBKH, aJI€ 11 BU3HAHHA MAUCTEPHOCT] BU-
KOH4BIIiB Ha CBITOBOMY PiBHIi.

IIIo CTOCYETHCA MOTEHIIMHNUX CIIOXKU-
BauiB IT-poAyKIIii, TO TUIbKN Y YePHIriBCh-
KOMY PEriOHi HAIiYyeThCd OiIbllle TUCAYI
HIAIPUEMCTB, AKi IIPEACTABIAIOTL IIPO-
MUCJIOBUI TA ATPAPHUI CEKTOPU E€KO-
HOMiKHU. OKpiM HUX Y BHUKOPUCTAHHI
HOBIiTHIX IT-pO3pOOOK 3aLliKaBIeHI Opra-
HU PETriOHAJILHOI'O T4 MiCLIEBOIO CAMOB-
PALYBAHHA, YMCEJIbHI JE€PKABHI yCTAHO-
BU, 3AKJI14/I1 OXOPOHHU 37J0POB'S Td OCBITH.
TakuM YMHOM, H4 JAHUIM MOMEHT icHye
npobiaeMa ePEeKTUBHOIO BUKOPHUCTAHHS
3HAYHOI'O {HTEJIEKTYaJIbHOI'O IIOTECHIiAITY
TEXHOJIOTIYHOI'O YHiBEpPCUTETY JIJIst IOT-
peb periony, ika MoxXXe OyTH BUpilIeHa de-
PE3 BIPOBA/DKEHHA iHHOBALIMHUX PO3PO-
60K B IT-chepi.

Bupimennsa janoi npo6ieMu norpedye
34CTOCYBAHHA HOBUX MiAXO[IB AK YV TEX-
HOJIOI'i{YHOMY, TaK i (PiHAHCOBO-EKO-
HOMIYHOMY ILIAHi, fAKi OyAyTb 3[aTHIi
MoOinigysatu 3ycwura [T-cnienianicris Ta
JOCAI'TH IOCTABIECHOI METH. 3PO3yMiJIO,
1110 3 TOYKH 30PY TEXHOJIOTIN ayTCOPCUH-
I'OBA MOJEJb B3A€MOJIl HAyKU Ta 6i3HeECy
HE 3QINIIA€ MAHCIB OYTH yCIIIIHOIO B
boMy ILIaHi. ToMy Ha 3MiHY i1 IOBUHHA
HPUHATH OUIBII IPOAYKTHUBHO CIIPSMOBA-
Ha Mozenb R&D (Research and Develop-
ment). B 3arabHOMY PO3yMiHHI MOJEIb
R&D moxe O6yru 3aCTOCOBAHA 34 BOMA
dopmamu, a came: po3podka HOBUX IT-
IIPOJYKTIB Ta '€HEPAlisl HOBUX 3HAHb, 1110
MOJKYTb OYTH BUKOPUCTAHHI Y ITIOJ4/IbIIO-
My JUI1 CTBOPEHHA THX K€ CAMHX IIPO-
JYKTiB UM 326€31e4E€HHA HOBUX MPOLIECIB
Ta nocyr. O6uasi 1i popmu mogesti R&D
MAIOTh IIPABO HA JKUTTA i MOXYTb OyTH
OIiJIBIIT Y MEHITT KOPUCHUMH B 3AJICKHOCTI
BiJl HEraltHUX Oi3HEC-iHTEPECiB Ta MOTPEO
3aMOBHHMKA T4 CIIOKMBAYA.

SIK IPUKIIAAN YCIIITHOTO 34CTOCYBAH-
HA BKazaHux popm mogeiti R&D y HHTY
MO’KHA HABECTU LIy HU3KY BUKOHAHUX

[TeTpenko

epeqHLOro NN

IT-mpoexris. Ilepur 3a BCe, 1€ CTOCYETb-
CA CTBOPEHHA BiTunMsHAHOro UA Kpurr-
TO(POHY — IPUCTPOIO I 3a0€311CUECHHA
MKU(PPOBAHOI'O 3B'I3KY BUCOKOI CTiIMKOCTI
IIPY BUKOPUCTAHHI CTAHAAPTHUX MOOLIb-
HHUX MEPEX. [J0 OCHOBHUX IIE€PEBAT IIPUCT-
POIO BiTHOCATBCA: AIIAPATHE T4 IIPOI'PAM-
HE 320€31MEYCHHS BJIACHOI pO3POOKH, PO-
00Ta Yy ABOX PEXUMAX (3BUYANHOI'O Ta
3aXMINEHOIO 3B'I3KY), CTAHIAPTHUH
inTep@ENC KOPUCTYBAYd MOOIJIBHOTIO TE-
J1IE(POHY, 3AXUCT I'OJIOCOBUX IIEPETOBOPIB
Ta SMS OBifOMIIEHB, BUCOKA SIKICTh PO3-
MOBH y 3aXUINEHOMY PEXHUMI, aBTOMA-
TUYHE PO3Ni3ZHAHHA PEXUMY BXiJJHOI'O
JI3BiHKY, IIOCECIMHA 3MiHA KJIIOYiB KPUII-
TYBAHHA T4 ABTOMATUYHUN KOHTPOJb iX
HasABHOCTi. PO3po6Ka nponnia BCi BUgn
BHUIIPOOYBAHDb T4 CEPTUDIKALIIO, 3aXHUIIE-
H4 [ATEHTOM.

Ha ocHOBi nnonepejHboi TEXHOIIOT{I Oy-
JIa pO3pPOOJIEHA CUCTEMA 3AXUCTY iH(OP-
martiii B Mepesxkax IP-tenedonii Ta iiudpo-
BOI'O paAiO3B'I3KY i3 3206€3II€YECHHAM 3a-
BAJIO3AXUINEHOCTI TEJIEKOMYHIKAIIMHUX
cucreM. CUCTEMA BKIIOYAE AIIAPATHO-
MIPOTPAMHI 3ACOOH 3aBATOCTIMKOIO KOJY-
BaHHA iH(OpMallii B yMOBAX BIUIMBY HAB-
MMCHHUX 3aBa/] Ta 326€311e4y€e IPOBEIECH-
HA 3AXUIIEHUX I'OJIOCOBUX KOH(PEPEHLIIN
y IP-Mepexi Ta Mepekax pafio3s'a3Ky. CHUc-
TEMA IPOMIIIA BUIIPOOYBAHHA Td 3aXH-
IIEHA TATEHTOM.

U1 arpapHOro CEKTopy NPOHIOHYETh-
CsA CHMCTEMa aBTOMATH3Allil YIIPaBIiHHA
POLECAMH POCIMHHUILITBA, AKA 3a6€e311e-
4y€ IUIAHYBAHHS TA OIIEPATHUBHE VII-
PaBJIiHHA POOOTAMHU AIPONIAIIPUEMCTBA
10 BUPOLILYBAHHIO POC/IMH. [IpUHIUII pO-
OOTH CUCTEMHU I'PYHTYETHCA HA BUKOPHC-
TaHHI BOYJJOBAHUX MATEMATUYHUX MOJIE-
JIEH, 1110 BPAXOBYIOTh HEBU3HAYEHOCTI, T
reoinopMarifiHoi cucreMu. CUCTeMa Mae
JIOTICTUYHY MiJIcMCTEMY, IO 3a0e3I1edye
(POPMYBAHHSA TAd KOHTPOJIb BUKOHABYOI'O
IUIAHY Y PEAbHOMY YdCi.
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R&D KOOMEPALIMA: PETMOHAJNIbHbIA ACNEKT

VY cepi oxopoHU 310pOB'a po3podIIe-
Ha MOOinpHa iH(MOpMAaIliiHa cucrema
KapJioJiarHOCTHUKU. CUCTEMA 3a0€311eUye
AHAJII3 T4 BiTOOPAKEHHS €JIEKTPOKAPIIOr-
pam, IO 30€piraroTbCcs y HALIOHAIbHIN
6a3i manux MEZIT'PI/] 3 MOXJIMBICTIO Bijijia-
JIEHOTI'O JOCTYITYy JO 0a3u panux MEITPI/T
3 MOOUIBHOI'O IPUCTPOIO, ileHTHU(IKALIIEIO
EKT no QR-Kofy, €KCIpec-aHali3 OTpuU-
maHux EKI, Bino6paxkenHs EKI Ha nuct-
JIei MOOITBHOTO TIPUCTPOIO. PO3pOOKA 3a-
BEPILIEHA T4 BIIPOBAPKEHA. [TopTaTUBHUN
Kapgiorpag-ennedanorpad sabesneuye
MOHITOPHHI' CTaHY CEPLIEBOI'O PUTMY JIIO-
JUHH 3 BUKOPHUCTAHHAM 8-MU HE3AJICK-
HUX KAHAJIiB BUMiPIOBAHHA, M€ MaJli I'd-
6aputn 120x60x15MM Ta Macy 250r,
3'€IHAHHS 3 CMAPTPOHOM A060 TIIAHIIIE-
TOM JJIs1  BiIOOPaXEHHSI CUTHAJIB,
mBH/IKiCHI iHTepdeiicu USB 2.0, CAN 2.0,
Bluetooth, Li-Ion akyMysITOp 3 aBTOMa-
TUYHOIO Mia3apaakoro Bif TTK.

Komr'torepHa nporpama «Caune ingop-
MaIliffHE BiKHO» IIPE/ICTABIISIE COOOKO iIHTEP-
HET-OPIEHTOBAHY IPOI'PAMHY CUCTEMY I
PO3POOKH Ta HiATPUMKHU (PYHKIIIOHYBAH-
HSI €JUHUX iHPOPMAIMHUX BiKOH 3 Ha-
JAHHA aAMIHICTPATUBHUX NOCIYT. [Ipor-
pama Mae BOyJOBaHi MO/IesIi IPOLECiB JO-
KYMEHTOOOII'Y, SIKi JIETKO HAJIAIITOBYIOTb-
Cd i1 BUMOI'M OpraHizanii, iHTyiTUBHO-
3pO3YMIIMI iHTEPPENUC, EIEKTPOHHUN
IiATINC JOKYMEHTIB.

Hari6inbmr anpo6osaHoro cepef IT-pos-
po6ok ¢axisriiB € YHHTY enexkrpoHa cuc-
TEMA roJI0CyBaHHA Mobile-RADA, s1Ka Bxe
Oisbmie 4 POKiIB YCIIIIHO HPALIOE Y
YepHiriBcebKir 0b61acHi pazi. Cucrema 3a-
oesredye aBTOMATH3ALI0 pOOOTH JEIy-
TATiB i/l 9aC IPOBEJEHHA CECiH 34 JOIIO-
MOTI'OIO IUIAHIIETHOI'O KOMII'IOTEPA,
MiIKIIIOUYEHOT'O IO 3aXUIIEHOI OE3/IpOTO-
BOI MEPEXKi, BUKIIOYAE HEOOXIHICTD T1e-
pebynoBu cecifiHUX 3a1iB i 3abesneuye
MOOLIBHICTD 1 3PY4YHICTb y pOOOTi Jeny-
TATiB pajJl 34 PAXYHOK BHUKOPUCTAHHIA
€JIEKTPOHHOI'O JOKYMEHTOOOIIY i €J1eKT-
POHHOI aHesi I'OJIOCYBAHHA.

be3yMoBHO, BCi HaBeeHi IT-npoekTy €
BHUCOKOTEXHOJIOTIYHUMU T4 MAIOTh iHHO-
BALI{FIHy CIIPSMOBAHICTD. AJI€ €(DEKTUBHICTb
BUKOPUCTAHHAM Mol R&D crpuMyeTsb-
¢ icuryrounMHy (PiHAHCOBUMH yMOBAMH,
SIKi HE CIIPUAIOTH CTBOPEHHIO HAYKOEMHHX
IT-npoaykris. ToMy HEBiI'€MHOIO 4aCTU-
HOIO TEXHOJIOTIYHOI'O 4ACIEKTY IIOBHUHHA
CTATU HOBA €EKOHOMiYHA MOJEIIb.
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CBITOBHUI IOCBi] IIOKA3YE, IO IIPHU IIPA-
BWJIBHOMY BUKOPUCTAHHI BiIbHUX €KO-
HOMiuHHX 30H (BE3) sk ¢dopmu npaso-
BOI'O PETYJIIOBAHHA OisIJIBHOCTI
HiAIPUEMCTB, BOHU MOXYTb KOMIUIEKCHO
PO3B'A3yBATU IIPOOJIEMH PO3BUTKY OKpPE-
MUX PETiOHIB HA OCHOBi iHHOBAILiIMHOI'O
IIPOLIECY 3 YPAXYBAHHAM E€KOHOMIi4HOI
IOJIITUKU JEPXKABU II0 CTPYKTYPHIN IIe-
pebyIOBi EKOHOMIKH. SICKpAaBUM IIPHUK/IA-
oM B 1bOMy € Kurar. ®aKTu4yHO, CTBO-
PEHHS OCOOIUBUX CKOHOMIYHHX 30H JIO3-
BOJIWJIIO BUKOPUCTOBYBATHU BiIKPUTICTH
€KOHOMiKM Kuraio juia peanisanii 1oro
IIPOMUCIOBOT IOJMITUKU. AHAJII3 KUTANUChH-
KOI'O JOCBily ITIOKA3ye, IO 6araro B 4OMY
1€ CTAJIO MOKJIMBUM 3aBJSIKU BUKOPHUC-
TAHHIO BUIIMX HABYAJbHUX 3AKIA/IB SIK
6a3u 1151 crBopeHHs BE3. Ilepesaru BE3
CaMe IIPU YHIBEPCUTETAX HE OOMEXKYIOTb-
CSl TIJIBKHU HASIBHICTIO BUCOKOKBAJi(DiKO-
BAHUX Ka/PiB, AJI€ 1 HOBUMU CYCIIiJIbHU-
MM (POPMaMU, I'OJIOBHA MET4 IKUX — CIIPU-
SIHHA 3B'SI3KY HAYKU 3 BUPOOHUILITBOM i
€KOHOMIKOIO.

Jna VKpaiHu CbOTOJHI TAKUU JOCBifg
Kuraio Moxe cTaTu 6arato B 4OMy 10 CHa-
ru. [To-niepite, 3aBAKU MOJIITULL, 11O IIPO-
BOAUTH MiHICTEPCTBO OCBITH i HAYKU B
HAIIPSAMKY YKPYITHEHHS JEPKABHUX YHIBED-
CUTETIB, BOHU CTAIOTH JiHCHO iHTEJIEKTY-
AJIPHUMMU LIEHTpaMu perioHis. ITo-gpyre,
TaKi YHIBEPCUTETU 3AIUIIAIOTHCA iHCTU-
TYLIIAMH, YEPES AKi MOXKE OYTH BiJIIPaI]b-
OBAHUWMH JIMCHUM MEXAHI3M €(DEKTUBHOI'O
JEPIKABHOI'O PETYIIOBAHHSA PO3BUTKOM
BE3. ITo-TpeTe, yHIBEPCUTETH € IIPOBiJHU-
KaMU iHHOBALIIMHOI'O PO3BUTKY, OCKIJIbKA
MOXYTb 340€3IIEYUTH IiJIIPUEMCTBA HE-
OOXiTHUMU KaIPOBUMH PECYPCAMI.

He MOXHA TOBOPHUTH, IO CTBOPCHHS
BE3 nipu yHiBEpCHUTETAX € JOPOIOIO 3 OJI-
HOCTOPOHHIM PyXOM — BiJl YHIBEpCUTETY
o periony. 3aspaku BE3 cam yHiBepcu-
TET OTPUMYE KOJIOCAJIbHI MOXIIUBOCTI [
CBOI'O PO3BHUTKY, OJJHOYACHO HE CTAI0YU
TArApEM I gepKaBy. lle crocyerbed i
PO3IMIMPEHHS MATEPIiATbHO-TEXHI{YHOT 6a-
34, i IPAKTUYHOI'O CIIPAMYBAHHA IIiJrO-
TOBKU CTYJEHTIB, i IPALICBIAIITYBAHHA BH-
IIYCKHUKIB B YKPAaiHi, i CTUMY/IIOBAHHA PO-
60THU BUKI4/1a4iB. TO K, OKPIiM 4YHUCTO €KO-
HOMIYHOI'O BILUIMBY, KOHIIeHTpaLiga BE3
HABKOJIO YHIBEPCUTETIB 3aTHA BUPINIY-
BATH i LU pAJT COLIAIBHUX TIPOOIEM
PETiOHIB, CTAIOYM JIiHICHO JJOKOMOTHUBOM
1X CTAJIOrO PO3BUTKY. -



Kak yuntb R&D?

JKocucTtemMa aJisa crapTanos:
aKueHT Ha R&D

-

—
b

Kak «3anyckatb»
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KAK YVY4UTb R&D

NMODIFICATION OF UNIVERSITY CURRICULA
ACCORDING TO RE&D IN INFORMATION
SCIENCE AND TECHNOLOGY:
AMERICAN AND UKRAINIAN EXPERIENCES

he problem discussed in this paper

Prof' Dr. is the need to prepare university
Yuriy graduates according to modern
KONDRATENKO developments in information science
Petro Mohyla Black Sea and technology, and according to new

state University (Ukraine) | osearch and development (R&D) achieve-

ments in the corresponding fields of knowl-
edge. The solution to this problem requires
Prof. Dr. the modification of university curricula for
Dan SIMON both undergraduate and graduate students
Washkewicz College based on advanced international and
of Engineering at Cleveland | cutting-edge research results. The discus-
State University (USA) sion is based on experiences and exam-
ples from the Washkewicz College of
Engineering at Cleveland State University
(CSU) in Cleveland, Ohio, USA; and Petro
Mohyla Black Sea State University (PMBSSU)
in Mykolaiv, Ukraine.

Many countries are reforming their
science and technology systems to include
recent advanced R&D results in higher
education. All of these countries have to
solve the same problem: how to create
university curricula while providing a
balance between theory and practice, and
how to flexibly modify such curricula based
on new R&D achievements and develop-
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ments. This modification must take into
account the dynamics of economic devel-
opment, regional and national markets and
priorities, the increasing technological level
of engineering and scientific processes, the
complexity of market relations and the
labor market, and the globalization and
internationalization of society and educa-
tional systems.

The need for curriculum modification
according to current R&D achievements
and activities is common among various
countries, but with national differences in
some aspects, so it is important to share
best practices at the international level. We
consider three main approaches for the
modification of university curricula based
on R&D achievements in information
science and technology.

e First, university curricula can be modi-
fied by introducing new fundamental and
elective courses, or by modifying the content
of existing courses, while taking into
account that the current educational system
in many countries allows for elective cours-
es. For example, the Master of Science in
Electrical Engineering program at CSU



includes 14 elective courses for the
Computer Systems specialization, includ-
ing Embedded Systems, Software Enginee-
ring, Modern Digital Design, Rapid Digital
System Prototyping, Formal Methods in
Software Engineering, Software Quality
Assurance, Software Testing, Software Design
& Architecture, High Performance Com-
puter Architecture, Distributed Computing
Systems, Computer Networks II, Parallel
Processing Systems, Mobile Computing, and
Secure and Dependable Computing. All of
these elective courses can be modified in
a timely manner by tracking and incorpo-
rating new developments in the following
areas: computer-aided design software that
enables new capabilities in the design of
various devices, machines, ships, etc.; infor-
mation technology approaches for indus-
trial and domestic applications for teach-
ing more efficiently, and for monitoring,
controlling, and testing student knowledge;
internet-based methods for applying current
international standards to education; and
many others.

e Second, special attention should be
paid to research-based education by incor-
porating new R&D achievements and
advanced software in undergraduate, grad-
uate, and doctoral student research (course
work, diploma projects, and theses). This
activity should be pursued within the frame-
work of government priorities. For exam-

ple, PMBSSU has received research grants
from the European Commission for TEMPUS,
including the project «Model-Oriented
Approach and Intelligent Knowledge-Based
System for Evolvable Academia-Industry
Cooperation in Electronics and Computer
Engineering». CSU has received research
grants from the US National Science
Foundation (NSF), Cleveland Clinic,
Innovative Developments, Ford Motor
Company, American Diabetes Association,
Electronics and Telecommunications
Research Institute, and others. CSU's research
projects include «Optimal prosthesis design
with energy regeneration» (1.5M USD), «<The
game changer: A new model for password
security» (8200,000), «Acquisition of a 4G/LTE
wireless communications test set» ($252,000),
«A spiral computer engineering lab frame-
work» (8245,000), and others, all funded by
the US NSE Student participation in all
aspects of these research projects is signif-
icant for increasing the level of their qual-
ifications upon graduation. CSU students
conduct research using the following soft-
ware: Altera Quartus II 10.1 SP1, Altera
Quartus II 13.1, Cisco Packet Tracer, Oracle
VM VirtualBox, Microsoft SQL Server 2008,
Microsoft Visual Studio 2010, Microsoft Office
2010, Orcad family Release 9.2 lite Edition,
ORCAD 16.5 lite, Python 2.7.5, MATLAB
R2013b, dSPACE Control Desk 5.1, ModelSim
SE 10.0a, Precision Synthesis 2010 a.218,
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SystemView V6.0, and Agilent Data Capture
Application, among others. PMBSSU students
conduct research using the following soft-
ware: Visual Studio, MS SQL Server, MS
Windows Server, MS Windows 7, MS Access,
MS Visio, MS Project, Free Ware, Moodle,
Libre Office, Eclipse, NetBeans IDE, Ubuntu,
FreeBSD, Apache, Qt, OmegaT, VirtualBox,
Python, Java, JavaFX, C/C++, PHP, JavaScript,
and HTML5, among others.

e Third, education should include acad-
emic or academic-industry consortia.
Academic consortia allow cross-registra-
tion among cooperating universities. The
term «Cross registration» means that students
have the possibility for simultaneous study
at their home universities and elective cours-
es at other universities (members of acad-
emic consortia), depending on student
interests, abilities, and aspirations. Coope-
ration between universities and advanced
information technology (IT) companies is
a powerful mechanism for knowledge trans-
fer within the framework of lectures by IT
company representatives at the university,
familiarization of students with new IT
company software, student internships
(Global Logic, NASA Glenn Research Center,
General Electric, etc.), joint research projects,
students certifications, the incorporation
of industry research results in university
curricula, and the creation of student start-
up and spin-off companies.

PMBSSU students who have been involved
in research-based and academic-industry-
based education have been repeat winners
in the Aldec, Inc. (USA) Olympiad on C++,
VHDL and Verilog. A CSU student team took
first place at an international student design
competition sponsored by the American

Institute of Aeronautics and Astronautics.
These are two of many cases of industry-
based and academia-based research and
education. University-IT company cooper-
ation in research and education opens a
wide spectrum of opportunities for univer-
sity student careers and employment. Some
examples include: (a) CSU graduates work
in US companies and industrial corpora-
tions such as Rockwell Automation, Phillips,
Foundation Software, Winncom Tech-
nologies, UTC Aerospace Systems, Swagelok
Company, RoviSys, American Railways, United
States Postal Service, and others; (b) PMBSSU
graduates work in Canada, France, Germany,
Great Britain, Latvia, Netherlands, Norway,
Poland, UAE, USA, and Ukraine, including
companies such as Camo-IT, Ciklum, eBay,
EPAM Systems, GeeksForLess, GlobalLogic,
HostingMaks, Linkedln, Luxof, Microsoft
Research, MobiDev, NetCracker, Oracle,
TemplateMonster, and others.

The three approaches summarized above
modified elective courses, research-based
education, and academia-industry education
are based on R&D achievements in infor-
mation science and technology. If they are
successfully introduced in higher education
today, then tomorrow's IT-based companies,
government research agencies, and nation-
al laboratories will obtain the high-quality
graduates that they need. New R&D achieve-
ments in information technology require
continuous monitoring by educators, and
implementation in education.

o Acknowledgements. The authors
gratefully thank the Fulbright Program (USA)
for providing the possibility for joint research
in the USA by supporting Prof. Y. P. Kondra-
tenko with a Fulbright scholarship. [ ]
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JKOCMCTENMA ANA CTAPTANOB:

AKLEHT HA R&D

KOONEPALINA
YHUBEPCMTETA U MHARAYCTPUN -
CTPATErma WiN-WIN

Bcem uzgecmno ouapoeganue croga — dessert. Ho 00cmamouno nomepams moasko 0OHy OyKey
U U3 CUMNAMUUHOZ20 CIAO0KO20 0a100a noayuumsca desert — nycmoina. Buumanue K oemanam
8AJICHO HE MONBKO 8 HANUCAHUU CIO6, A U 8 UX UMNIUMEHMAUUU — 8 NOOX00aAX U Peanusauuu
amux nooxo000a8.

JKe aBa roja Ha 6a3e OJ1eccKoro
HAIIMOHAJBHOT'O ITOJIUTEXHHUYECC-
koro ynusepcurera (OHIIY) pa-
00TAET YKPAUHCKO — KaHAJ|CKO-
HEMEIKasi MexAyHapoaHas Crapran
[IIxona. B ocHoBy KOHLenuU IIKOIbI
MOJIOXKEHO HECKOJBKO JTOBOJIbHO O4Ye-
BU/AHBIX UjeH. Peanusanusa nNpoexToB
B Crapran HIkoje CTAHOBUTCA BO3-
MOXHOH, 61arojaps KOOIEpauuu By-
324 — Kak 6a30BOM OPTaHU3AIHUH, €TI0
UHOCTPAHHBIX ITAPTHEPOB, CEIUATINC-

Mwuxaun JIOBAYEB

K.1.H., npodeccop, PMP
[upekTop mexayHapodHow Craptan LLkonbl
Opeccknin HaLMOHaNbHbIA MONTEXHNYECKUI YHNBEPCUTET
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TOB U3 HUH/AYCTPHUH, KOTOPBIC BBIIIOJI-
HAIOT (PYHKIUHU MEHTOPOB U IIPEACTA-
BUTEJIEN OU3HECA.

Xouercst 3aMEeTUTh, YTO 6€3 y4aCTUsl
YHHUBEPCUTETCKON 6I0POKpATHU (B XO-
pOIIEM CMBICJIE ITOI'O CJIOBA) YCIEUI-
Hasi paboTa HA/l TAKUM IIPOCKTOM KpaH-
He 3aTpyAHUTENIbHA. OT CTEIIEHU €€ BOB-
JICYEHHOCTH BO MHOI'OM 3d4BHUCHUT OKOH-
YaTENbHBIN PE3yabTaT. [OBOPA A3BIKOM
IIPOEKTHOT'O MEHE/PKMEHTA, OHA — OJIUH
U3 IVIABHBIX CTEHUKXOJIIEPOB.

Hirxe npuseseH pUCYHOK, KOTOPBIA
MbI YCJIOBHO Ha3panu Start-Up School
Eco-system (puc. 1).

B HameMm ciydae ueo IpoeKTa Ipe-
JIOCTABJISIET KTO-JIMOO U3 HANIUX KaHA-
ACKHUX IMAPTHEPOB U3 MHAYCTPUU WU
W3 4HCjJa HEeMEIKUX KoJuier. OHU Ke
BBIIIOJTHAIOT (pYHKI_[I/II/I TEXHHUYECCKUX
KOHCYJIBTAHTOB.

[TpoEKT, KaK MPAaBUJIO, HAXOJAUTCS B
CTPYE KAKOT'O-TUOO0 TEXHOJIOTUUECKOI'O
TPEH/IA, HO MO KAaKUM-TO NMPUYUHAM
KOMITAHUS HE TOTOBA ITIOTPATUTH HA €I'0
UMIIJIEMEHTAIIUIO 3HAUYUTE/IbHBIC CPEJI-
crBa. OJJHAKO caMa ujiesl PE/ICTABIISIET
JUTISI KOMITAHUM UHTEpeC. B paMkax crap-
TAI HIKOJIBI TAKOM IIPOEKT MOXKET OBITh
PEANIN30BaH JIO YPOBHS MOJIYYECHUS IIPO-
TOTUNA. TAKUM 0OpPA30M, PEAINUIYETCS,
T4K CKa3aTh, «Proof of concept». B ganb-
HEHUIIEM, B 3daBUCUMOCTU OT IOJYYEH-
HBIX PE3YJIBTATOB, MOXXET IPUHUMATh-
Cs1 PENIEHUE O NPOJIOJIKECHNUH PabOT JIU-
00 NPOEKT TAK U OCTAHETCSI OPUTMHAJIb-
HOM CTYJEHYECKOHU pa3padoOTKOM. Ta-



KUM 0Opazom, Crapran IIkosa MOXET
YyOUTBH NPHU XOPOUIEM PACKIAJAE CPA3Yy
JBYX 3aHIIEB.

Ecnm paszpaborka IpecTaBiIsaeT KOM-
MEPYECKUH MHTEPEC, OHA MOXKET II€-
pENUTU B pA3pAl cTapTanos. Eciu xe
HET, B AKTUBE Y CTYAEHTOB IOABIAECTCA
Hay4Had NyOJIMKALMA 110 JAHHOM TEME,
XOpOIIME TEXHUYECKHUE HABBIKHM B OO-
JIACTU JJAHHOT'O TEXHOJIOIMYEKOI'O TPEH-
J14, OIIBIT PAOOTHI B MEXKAYHAPOAHOM KO-
MaHJI€, COOTBETCTBYIOIUUE CBA3U B MH-
AyCTPHUH M AKAJEMUYECKUX KPYrax, 4
TAKXKE ONBIT B paboTe HaJl PpealbHbIM
IPOEKTOM, BK/IIOYad €ro OM3HEC-COC-
TABJIAIOIYIO.

Pacnpenenenue pojerd NpoUuCXoguT
OPUOJIM3UTENBHO TAK, KAK IIOKA3aHO HA
pucyHke 1. [To OKOHYaHUU IIPOEKTA CTY-
JI€EHTDI, B U3BECTHOMU CTEIIEHH, yXKE sAB-
JIAIOTCA 3KCIEPTAMM B 06/1ACTU pa3pa-
0ATBIBAEMOI'O KOHIICIITA.

Ha ceropuamuuil jeHb pabOTHl B
IIKOJIE BEAYTCA 110 PA3JIMYHBIM HAIIPAB-
JIEHUAM. DTO KAK MHTEPHET-IIPHUIIOXKE-
HUA, TAK U KOMIUIEKCHBIE IPOI'PAMHO-
AlapaTHble PENIEHUA, BKIIOYad Hall-
paBJI€HHE TAK HA3BIBAEMBIX HOCHUMBIX
ycrponcTs (wearable devices).

[IpUxoaAnTCd 3aMETUTD, YTO ITOCTPO-
€HME CIIEIUATU3UPOBAHHBIX CUCTEM HA
643e MUKPOKOHTPOJIJIEPOB IIPEJCTABIIA-
€T OIPEAEJIEHHYIO CIOKHOCTD, KAK JJIA
YKPAUHCKUX, TAK U 11 HEMELIKHUX CTYy-
JI€EHTOB. 3AMETHO, YTO B IIOCJIE/IHEE BpE-
M AKLIEHT B OOY4EHUU ABHO CMEIILAJI-
¢4 B 06/1aCTh IPOI'PAMMUPOBAHUA PA3-
JIMYHBIX TIPUIOKEHHUI.

OJIHAKO IOCIEJHUE HOBOCTH OT KOM-
naHuu Intel, KoTopass 0ObsABMUIA O 3HA-
YHUTEIbHOM COKPAIIEHHUH CBOUX COT-
PYAHHUKOB M CMEIIEHUN AKLIEHTA B PA3-
paboTKax B OOJIACTD CIIEUAIM3UPOBAH-
HBIX YCTPOMCTB, TOBOPUT O COMHUTEIIb-
HOCTH TAKOI'O IIOJX0/1d Hd KOMIIbIOTEP-
HBIX (PAKYJIBTETAX U HEOOXOAUMOCTH
KOPPEKTHUPOBKU B IIPOIPAMMAX.

B nacrosmee BpemMsa Mbl pabdoTaem
HaJl IPOrPAMMOM JABOMHBIX MArucCTe-
PCKHMX JHUIIJIOMOB C YHHUBEPCUTETOM
Ayrc6ypra, Iepmanus. [1y1g nOJNydEeHUA
TAKOI'0 JBOMHOI'O JUIIOMA CTYJEHTHI
JOJIKHBI HA6paTh OIIPENETIEHHOE KO-
JIMYECTBO KPEJAUTOB B MAPTHEPCKUX
YHUBEPCUTETAX. 3HAYUTENIbHAA 4ACTh
U3 HUX — 3TO COBMECTHAA padoTa Ha/J,
npoekrom B Crapran lIkose. I[Ipu 3TOoM

OJPA3YMEBAECTCA, 4TO pabora Oyaer
HNPOUCXOAUTH B UHTEPHAIMOHAIbHBIX
KoMaHgax. Mcnoar3oBaHue R&D B
K44€eCTBE OJHOI'O M3 KOMIIOHEHTOB
OOy4YEHHUS CTAHOBUTCA BCE 6oJee Mo-
ITYJIAPHBIM.

Hanpumep, ceBepOAMEPUKAHCKUE By-
3bl JIABHO IPAKTHUKYIOT B Ka4eCcTBe (Pu-
HAJbHOTO 4KKOpJ4 B OOy4Y€HHM OaKa-
JIAaBPOB OOJBIION JECATUKPEIUTHDIN
IPOEKT, KOTOPBIA JIUTCA MOYTH BECH
YETBEPTHIN KYPC (XOTA MMOHATHUE KypCa
BECbMA YCJAOBHO B KPEJUTHO-MO-
OYJAbHOM CUCTEME) U MOAPA3YyMEBAET
TECHYIO KOOIIEPALIUIO C UHAYCTPHUEN,
TAK KAK YHUCTBIE TEOPETUKU yKE JABHO
HE CJIHIIKOM BOCTPEOOBAHBI, OCOOCH-
HO B MH)KEHEPHHU.

Ham onsIT mokKasaji, 4yToO B TOU WU
UHOW CTENEHU OOJBIIMHCTBO IIPOTPEC-
CUBHBIX YHHUBEPCUTETOB CTAPAIOTCA
UCIONb30BaATh R&D Kak wacTes cucre-
MBI IOATI'OTOBKH MHXEHEPHBIX CIEIIN-
AJIMCTOB.

Pasnuia mexay ceBepoaMepPHUKAHC-
KUMH, EBPOINENCKUMH M YKPAUHCKHUMHU
YHHUBEPCUTETAMM, HA HAIl BUIJIAJ,
COCTOMT JIMIIIb B BO3MOXHOCTAX (Ma-
TEPUANDBHBIX U UHTE/UIEKTYAJIbHBIX),
TPAAUIHAX, CIOKUBIINXCA ITOAXOAAX
U CIIOCOOHOCTAX BOCIIPUHUMATD UHHO-
BAI[MH.

CBetnaHa AHTOLLUYK

[.7.H., npoceccop
[upekTop VNHCTUTYTa KOMMbIOTEPHBIX CUCTEM
Opeccknit HauMoHanbHbIA NONNTEXHUHECKUI YHUBEPCUTET
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JKOCMCTENMA ANA CTAPTANOB:
AKLEHT HA R&D
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START-UP SCHOOL ECO-SYSTEM

The Eco-system

Resources

Expertise
Projects

Experience

Product prototype
¢ Human resources

Research

BO3MOXHO 3TO IIPO3BYYHT CTPAHHO,
HO YHMBEPCHTETHI — 3TO JJOBOJIBHO 3a-
OIOPOKPATU3MPOBAHHBIE CTPYKTYPBIL, I'/l€
WHHOBALUH BOCIIPUHUMAIOTCA CJIOKHO.
B arom miane OusHec ABigeTca donee
I'MOKUM M BOCHPHUUMYUBBIM KO BCEMY
HOBOMY.

B ynusepcurere Ayrcoypra €CTb Maruc-
TEpCKasd nporpamma «Master of Researchy»,
KOHILIEMNIHA KOTOPOH CXOKA C KOHILIETIIIH-
€1, peansyemMon B Hamen Craprar HIko-
se. C TOH JIUIIb Pa3HULIEH, 9yTO B Crap-
Tar IIKosne B Ioc1ea0BaTeIbHOCTL: O0y-
genue (Studying ) — R&D (Research and
Development) 06aBIISIETCS €IIE OHA COC-
TaBIAgomaa — Management.

B ycnoBuAX COBPEMEHHOI'O PBIHKA,
IJj€ MOJIOJblE€ CHELUATUCTBl HUMEIOT
OoJspIKEe NPOOBIEMBL C TPYLOYCTPOH-
CTBOM, BA)KHO HE TOJIBKO UMETH peJie-
BAHTHBIE 3HAHUA, YMETb UX IIPUMEHATD
H4 IIPAKTHKE, HO €Il€ U YMETb OPHUEH-
TUPOBATHCA B 3TOM PBIHKE, UTO J1OOAB-
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JIA€T MHXKCHEPAM HOBBIE, HE CBOHUCTBEH-
HbIE UM (DyHKILIVH.

B cuiry 31010 npeanonaracTcsa B Kade-
crBe pasputusa Crapran llkonsr OHITY
M HEMEUKOU mporpammbl «Master of
Research» cozparp nporpammy, KOTopas
YCJIOBHO OyzeT Ha3blBaTbCst EMBA — MBA
JUI1 UHDKEHEPOB, I'Ie, KpOME OOY4YEHUA U
Pa3pabOTKU PEAIbHBIX IIPOAYKIOB UL NH-
JyCTPpUHU, CTYLECHTDI IIOIY4YAT JOBOJBHO
CIIEIU(PHUUCCKHE 3HAHUS U3 OOIACTH TTPO-
E€KTHOT'O MEHEPKMEHTA, 4 TAKKE PabOThI
C 3dKA34YMKAMU UHXKECHEPHOI'O NPOJYKTA
1 UHBECTOPAMHU.

A 9TOOBI 6BLIO HOHSITHO, YTO MOKET ITO-
JIYIUTBCS B PEIYNBrare padorel Craprar
HIKOJIBL, NPEXIArdeEM PACCMOTPETD MIPU-
MEpP NPOEKTA, KOTOPBII, CKOpee, OIIIKE K
obsmactu R&D, uem K crapramnaMm, OCHOB-
HOM 32JJa4€i KOTOPOI'O ObUIO HAYYUTb CTY-
JIEHTOB Pa3padaThIBATD IIPWIOKEHUS U 000-
PYAOBAaHME U1 HOCUMBIX YCTPOCTB, 4 TaK-
JK€ HAyduThbCst padorarb ¢ RTOS QNX.



NMPOEKT

«MHOPOPMALMOHHAA CUCTEMA NEPEAAUMM
TENEMETPUYECKMX AAHHbIX HA HOCUMOE YCTPOMCTBO»

COBpEMEHHOE OOYYEHUE B YHUBEPCUTETAX
ObIBACT HEAOCTATOUHBIM VI [TOJIHOM IIOAIO-
TOBKH CTYJCHTOB K paboTe B chepe CBOEH Clie-
LUAIA3AIAN. I PaCIIPEHNA KPYrO30pd, 03-
HAKOMJIEHWSI C HOBEMUIIHMMHU TEXHOIOIMAMU
BBOJATCA (DAKY/IBIATUBHDIE 3AHATHA U IIPOBO-
JATCS PA3JIMYHBIC IIPOEKTHI BHE yueObL B 1an-
HOM KEHCE ITOKA3aH IIPUMEP Pa3PaOOTKY, BbI-
MOJHEHHO cryaeHTamu Crapran HIKOsbL

B paMKax poeKTa COBMECTHO C KAHA/ICKI-
MM TTAPTHEPAMHU ObLIA pa3padoTaHa nHPOP-
MALMOHHAsI CUCTEMA JYIA IIEPEIAYU TEJIEMET-
PUYECKHX JAHHBIX HA HOCUMOE YCTPOHCTBO
noy ynpasineHueM RTOS QNX. Ha puc.l
IIOKA34HO KaK YHHBEPCAIBHOE YCTPOHCTBO
nepeaet KoopauHatsl GPS Ha Pebble Watch.

OCHOBHOM 32/1a4€il MPOEKTA OBLIO CO3-
JATb U ITPOTECTUPOBATH YHUBEPCAILHBIA OCCII-
POBOJIHON KAHAI CBA3W MEXIY YCTPOMCTBA-
MM C PA3NINYHOM APXUTEKTYPOA U PA3JINY-
HBIMHM OIEPALMOHHBIMU CcHUCTeMamu. [Ipu
3TOM Pa3PaA0OTKA JOIDKHA ObLIA TIPOBOIATH-
Cs B CUCTEME PEAIBHOI'O BPEMEHHU JJI1 CBO-
€BPEMEHHOI OOPAOOTKH ITOCTYIIAIOIINX JAH-
HBIX U AKTYAJIbHOCTH NIEPEJAHHDIX JTAHHDIX.

Haubonee TpygHbIE MOMEHTBL, KOTOPbIE
BO3HUKIN Y CTYACHTOB B IIPOLIECCE Pa3pa-
OOTKH, ObUIM CBA3AHBI C PAOOTON HA PA3/IY-
HBIX, PAHEEC HE U3BECTHBIX IUIAT(POPMAX -
RTOS QNX M OTCYICTBUEM HEKOTOPBIX HE-
OOXOIMMBIX TOTOBBIX JIPAUBEPOB JJIsT Pabo-
TBI C NOAKIIOYAEMBIMU YCTPOUCTBAMU.

[Tocne anam3a  (PyHKIIMOHAIA <IIOCPE/-
HUK2» Gateway (pUC. 2) JAHHBIE [IOCTYIIAIOT
OT MCTOYHUKA U NIEPE/IAIOTCH B OOPAOOTINK
uepe3 USB COM-niopr. D11 JaHHBIE OyAyT
00paboTaHEbl, I7le U3 HUX Oy[EeT BbLICICHA
CTPOKA C HECOOXOMMOM NH(pOpMaIreit. J1a-
JIe€ OHU OYIyT PA3JIOKCHDBI B IIOJI CTPYKTY-
PBI 1151 KOM(POPTHOI pabOThI C HUMH.

Mogynbe GPS nmeer nnrepdeiic USB. Mo-
Jy/Ib TEHEPHUPYET MACCHUB MH(POPMALHIO O €10
MECTOHAXOXKICHUUA B popmate NMEA-0183
(«National Marine Electronics Association»).

Iyt pazbopa u 06paboTKU ObLIA BBIOPA-
Ha crpoka GPRMC, r71e yKasbIBAIOTCS UCTOY-
HUK, BpeMs 110 BceMUpHOMY KOOPAMHUPO-
BAHMIO BPEMEHH, CTATYC, IIUPOTA (CEBEPHAS,
IOJKHAA), TONTOTA (BOCTOYHAS, 3AI14/1HAA), TO-
PU3OHTAIBHAS COCTAB/LAIONIAS CKOPOCTH, ITy-
TEBOY YI'OJL, 1aTA 1 KOHTPOJIbHASA CyMMA.

B xoz€ padoTbl ObUT U3YYEH IIPOTOKON 00-
MEHa JAaHHbIMU C Pebble (puc. 3) u paspa-

Puc. 2. DyHKUMOHaMbHas CxeMa yHMBepcanbHoro Gateway.

Anybody here?...

— e ———————

onfirmed

Requesting time...

Sending time

Requesting coordinates...

Sending coordinates

]
@
Puc. 3. Mpouecc obMeHa AaHHbIMU. ®

60TaHa OUOIMOTEKA It PAOOTHI C YACAMH,
KOTOPAsi TO3BOJSIET OOMEHUBATHCS JJAHHBI-
Mu Mexy Beagle Bone u Pebble. Tak kak ga-
cbl Pebble paboraor co cnenuuyeckum
IIPOTOKOJIOM OOMEHA JAHHBIX, ObUId U3yde-
HA ¥ pa3padboTaHa CTPYKIYpA ITAKET4.

B 3aBUCUMOCTH OT HEOOXOAUMOCTH, YCT-
POKICTBO MOKET UCTIOIB30BATHCS SIXTCMEHA-
MU Y1 OIEPATUBHOIO IOJIYYEHUS TEKYIICH
MHPOPMALIMK HA HOCUMOE YCTPOYCTBO, B
MPOMBIIIICHHOCTH, B METUITUHE IS CBSI3U C
JHUArHOCTUYECKUM OOOPYNOBAHUEM, B CHUC-
TEME CIIYKO I1O UPE3BbIYANTHBIM CUTYALIAM.

Kcrary, JaHHBINA IPOEKT KAK pa3 U 3a-
HSJI IIEPBOE MECTO B KOHKYPCE CTYJEHYEC-
KUX TIPOEKTOB, KOTOPBIH HTPOXOIUI MO/
3arugon [ocynapCcTBEHHON CIIYKOBI 11O UPE3-
BbIYAMHBbIM CUTYALHAM. [ |
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THINKING «SILICON VALLEY»:
CASE STUDY
AND LESSONS LEARNT

During October — November 2015 I bad a chance to participate at the new initiative of Silicon Valley
tech and academic community — Technology Venture Launch Program (TVLP), bosted in Menlo Park,
California. Silicon Valley (SV) TVLP positioning itself as «a 20-day immersion program on technol-
ogy venture creation that provides state-of-the-art training along with valuable networking oppor-
tunities with Silicon Valley investors, entrepreneurs and service providers». It primarily intended
Jor those seeking to acquire a Silicon Valley mindset as they prepare to start a technology venture.
It's suitable for scientists, young entrepreneurs, or managers as well as for those interesting in being
directly exposed to the Silicon Valley environment. Our group (autumn intake 2015) included
9 participants from UK, Italy, Germany, France, USA and the only one participant from Ukraine
who wants to share some program insights by writing this paper ©.

he three-week programismade up of | industrial designers) or LabCollector (col-

three parts: Instructor-led courses, | laborative system for academic and indus-

group work led by individual mentors, | try Lab R&D to manage all kind of assets

site visits and networking events. and biological data). The key academic
Within the teaching module TVLP acad- | advantage was that all classes were taught
emic staff provided us business funda- | by a faculty who are Silicon Valley univer-
mentals necessary to successfully launch | sity professors. For example Marketing was
a technology venture — either for PortFoleo | taught by Dr. Juan Montermosso, who is
(marketplace for prominent architects and | a professor at Santa Clara University and
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teaches competitive marketing strategy in
the MBA program, ranked among the top
20 part-time programs in the U.S. He holds
a BS. in Engineering and Applied Science
from Yale University, an M.S. in Applied
Math and Computer Science from Harvard
University, and a Doctorate in Business
Administration from the Harvard Business
School.

Curriculum delivered to our group
included set of classes covering both start-
up fundamentals and functional skills:
team building (leadership techniques,
choosing cofounders, setting up incen-
tives etc.), strategic positioning (market
research, product management, value
proposition, revenue models etc.), busi-
ness development (sales, partnership, scal-
ing of venture) and startup finances (boot-
strapping, fundraising, pitch decks). The
only problem was that all participants have
high but different initial background and
prerequisites — MA in architecture, MSc in
international economics, MBA, 2 PhDs in
math and computer science — which lead
sometimes to difficulties in understand-
ing high-level theory in financials and busi-
ness development.

The objective of the second module —
group work and mentoring — was to devel-
op a pitch — a short but efficient presen-
tation of business idea for investors and
partners using student's own startup ideas.
A set of experienced professors (one in
marketing and sales, second in business
development, third one in public speak-
ing) have provided students with the essen-
tial elements on how to create and vali-

date a consistent pitch deck in line the
formal chain: «customer problem — my
solution — market opportunity — compe-
tition — team — revenue model — go-to-
market strategy — capital seeking — finan-
cials — exit strategy». During the second
period of the module we have applied the
acquired methodology to our own venture
idea. In my case it was the developing and
fine tuning of the pitch deck for my previ-
ous startup — Tornado gloves by Global DJ
which help DJ, vocalists and musicians to
create amazing live shows by gestures only.

The last but definitely not the least part
of TVLP program was devoted to the essen-
tial part of Silicon Value culture — inten-
sive networking sessions and on-site visits.
Our group (tired from intensive everyday
teaching and training sessions but very
well motivated to learn well known cases
and success stories) had a chance to meet
some of the experienced SV investors
including business angels and venture capi-
talists like Canaan partners, Bosch Venture
Capital, Lux Capital, Keiretsu forum. On
same day we have attended the special
private events in Churchill Club "The Intel
Trinity" and SV forum, listening to the
public speeches of Cisco VP and Symantec
CEO. The third group of site visits was
aimed to get us acquainted with latest
R&D developments and corporate culture
in Google, Apple, LinkedIn and Intel corpo-
rations, as well as Stanford university
(which has the biggest number of Nobel
Prize Laureates, operates enormous 62 bln
annual budget and acts as «motherland»
for the significant part of successful star-
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tups in Silicon Valley and worldwide): the
limitations of the current paper does not
allow to share all knowledge and insights
of the visited giants. I'm happy to briefly
mention only two of them — lectures of
two «iconic faces» of contemporary Silicon
Valley: Alberto Savoia and Guy Kawasaki.
Alberto Savoia, former Chief Technology
Officer in Sun Microsystems and ex-direc-
tor of Google AdWords, now acts as an
expert, coach, author and speaker on the
topic of high-yield innovation through
experimentation. Today he is focused on a
tough problem aimed on helping compa-
nies make sure that they are building the
right things using the concept of «preto-
typing». That means the set of structured
techniques on how to test the viability and
market potential of startup idea on its very
initial phase having invested slight costs in
marketing and zero costs in production.
Funny but cool fake ideas like «outdated
sushi» and «beer for dogs» were taken by
Alberto as an example to illustrate the imple-
mentation for pretotyping methodology.
The second outstanding event was the
lecture «The Art of the Start 2.0» by Guy
Kawasaki, one of the most successful
keynote speakers in the world. His clients
include Nike, Apple, Gartner, Microsoft,
Shire, Google, Clorox, and Genentech. He
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OEe Infinite Loop

covers the topics of innovation, sales,
persuasion, and social media. Being today
a chief of marketing in Canva (online
graphic-design company from Australia)
and brand ambassador of Mercedes Benz
he is world-wide known person as Apple
chief evangelist — a person who intro-
duced together with Steve Jobs the Apple
philosophy of «the best tech product ever».

The program was finalized by gradua-
tion party with presentation of selected
students' pitch decks for invited serial
entrepreneurs and angel investors and an
informal dinner with them.

From my personal feeling the most impor-
tant lessons learnt from the program and
networking sessions which definitely worth
of costs spent include both formal and infor-
mal knowledge: advantages and potential
troubles of the current «hot» subject areas
of startup developments (Artificial Intel-
ligence; Virtual/Augmented Reality; Shared
Economy; Drones and Robotics); opinions
about <Silicon Valley bubble»; tips and tricks
on composing the founders' team and plan-
ning the business model; practical cases and
advices on how to plan the fundraising in
order to avoid frequent mistakes; differ-
ences between US and European startup
ecosystems, and how to turn them into
founder's opportunities. ]

|le Campus
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UT-pu3anHepam B Hayke?
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B3rnaa MT-ACNMUPAHTA

O YWEM FOBOPAT

OCYKIIasi Pa3BUTHE KOOIIEPALMN HA-
VKM, 00paszoBanua U UT-unpycrpun
B VKpaVHe, 4 TAKKE NIEPCIIEKTUBBI MH-
HOBAIIMOHHOI'o  Research  and
Development (R&D), Mbl HE JOJDKHBI 320bI-
BaTb O IVIABHBIX €I'0 YYACTHUKAX, 4 KIMEHHO
O CIYACHTAX, ACIHUPAHTAX U JOKTOPAHTAX,
KOTOPBIE YaCTO SABJIAIOTCA €JUHCTBEHHBIM
CBABYIOIIM 3BEHOM MEK/Yy YHUBEPCHUTETOM
U KOMITAHUEN, U JICUCTBUTEIIBHO BBITTOJIHS-
I0T KK UCCJIEIOBAHMA, TAK U Pa3padoTKuL. Kak
MUHHMYM C UX TTO3HULIUU OTYETIIMBO BHJIHBI
IIPAKTUYECKUE IIPOOJIEMBI B OTHOLICHUAX
MEK/y HAYKOM M MHYCTPUCH, TOHUMAHWE
KOTOPBIX HEOOXOJUMO U IIOUCKA PEIIe-
Hutl. Eiie HeiaBHO, Oyy4dn CTYAEHTOM BEy-
IIETO YKPAMHCKOro yHusepcurera (XAM),
YYACTHUKOM OJIMMITHA]] [0 MIPOTrPAMMUPO-
BAHUIO, CTAKEPOM OOJIBIION AyTCOPCUHIO-
BOM WT-KOMIIAHHMU U TEXHUYECKUM JUPEK-
TOPOM HEOOJIBIION CTAPTAII-KOMITAHUH, 5
JIMYHO HCIBITAT 3aTPYAHCHMS, C KOTOPbIMU
CTIKUBAIOTCA CTYACHTBL B HAYYHOI padore
1 KOMMEPUYECKHX PA3PAOOTKAX, HECMOTPS Ha
NIOAJCPIKKY Ka(pePhL
HHTEpPECHDBIM, HO HE YAUBUTEIBLHBIM (DAK-
TOM ABJIICTCS TO, YTO OOJIbINAS YACTh ITUX
3aTPYAHEHHUN MCYE3/Ia caMa COOOM, Korja
s cras PhD CTygeHTOM B HBIO-HOPKCKOM
By3e. Bce HaUMHAeTCs € TOr'o, UTO Cama I'pa-
HHI]A MEXKAY HAYKOM U OM3HECOM B 3aI1a]-
HBIX BY3aX Pa3MBbIT4, BEIb KOMIIAHHUM 4K-
THUBHO COTPYAHUYAIOT C UCCIEAOBATEIbC-
KHUMH J1A00PATOPUAMHU, BBIAAIOT T'PAHTHI,
MPEUIATAIOT UCCIIefoBaTenbCckre R&D cra-
JKUPOBKU y11 PhD CTyAEHTOB, y4aCTBYIOT
B HAYYHBIX KOH(PEPEHIIUAX U CAMU AKTUB-
HO ITyOJIMKYIOT Hay4Hble cTaTbu! CyecT-
BYET M MHOT'O JIDYTHX ITPOI'PECCUBHBIX ITPH-
MEPOB, KOTOPBIE 5 IIOCTAPAIOCh KPATKO
onucare. Hapeocy, 9yTo B OmpKanmem Oy-
JYIIEM YKPAUHCKUE By3bl 1 KOMIIAHUH CMO-
I'VT IIEPEHATD U YJIYYIIUTD JAHHBIC II0JIE3-
HbIE IPAKTUKU. V3710;KEHHBIE HUDKE BBIBO-
JbI OCHOBAHBI HA MOEM JINYHOM OIIBITE U
HAOIIOAEHUAX, HO 51 IIOCTAPAICA YIOBUTD
HONYJIIPHBIE TPEHBL MTAK, O 4eM XKE I'o-
BOPAT CTYAEHTHI (OHU K€ — Mosnoable MT-
CHEIUATNCTBI) B YKPAUHE?..
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PHD CTYVAEHTDI B OBJIACTM
- KONMNbIOTEPHDIX HAYK...

B 3AYEM NOCTYMNATb

B ACMTUPAHTYPY?

MHOTHM YKPAUHCKUM CTY/ICHTAM TSDKE-
JIO OTBETUTDH HA JIAHHBIN BOIIPOC, BE/Ib HA
MOMEHT IIOJYYCHUSI IUIIJIOMA CIICITUATIHC-
TAa WIX MAIUCTPA OHU YK€ PAOOTAIOT B JIO-
KaJIBHBIX dyTCOPCUHIOBBIX KOMITAHUSX U
UMEIOT IEPCIEKTUBY XOPOIIO OIUIAYHBa-
€MOH padoThL JJEUCTBUTENBHO, 3a9ACTYIO
IJIABHBIM (PAKTOPOM B IPHUHITHU TAKOI'O
PEILIECHS SIB/IICTCSI SKOHOMHUYECKUM. B cry-
4yae 3aMaJHbIX YHHUBEPCHUTETOB CUTYALIMS
AHIOTMYHA: 3apIiuiara PhD crygenTa Ham-
HOI'O MEHBIIIE, YeM 10X0Abl B UT-ungycr-
pun. TeM HE MEHEE IIOJYYEHUE CTEIICHU
PhD aBnseTcs 4OBOIBHO HOIY/IAPHBIM JKe-
JIAHUEM U B JIIOO0OM CJIy4d€ CUUTAECTCS MIPEC-
THDKHBIM BBIOOpOM. [Touemy?

e Bo-mmepBoIX, IcHHOCTD creneHu PhD
po3paydna. CymecTByeT OOJBIION 3AIIPOC
Ha UCCIIEN0BATENEH B OOIACTH KOMITBIOTED-
HBIX HA4yK, U U3BECTHO, 4YTO, paborast B X
Research, MOKHO JOOUTBCS OOJIBIINX KaPb-
€PHBIX YCIIEXOB, YeM PA6OTAsI IPOIPAMMIC-
TOM B X. K CO)Xa/1€HUI0, HA JTAHHBIA MOMEHT
B VKpaMHE MAJIO KOMIIAHUH IO JIOCTOMH-
CTBY OLIEHUBAIOT JJOKTOPCKYIO CTEIIEHD, B OT-
JIMYHE OT OIbITA KOAUHIY, Ja ¥ MaJIO KOM-
IMAHUI 3aHUMAIOTCS U300PETEHUEM TPOT-
PAMMHBIX IIPOAYKTOB U TEXHOJIOIUH. DTO
OOBACHAETCA TEM, YTO YKpauHCcKasa M T-uH-
JIYCTPUSL €IIe HAXOJUTCSI HA ITAIEC Pa3BU-
TUSL, HO C/IBUI' OT AYTCOPCUHIA B CTOPOHY
R&D HYKHO YCKOPATb, M OT/IEIbHBIE YCIIEII-
HbIE IIPUMEPHI CYIIECTBYIOT.

e Bo-BTOpHBIX, crenieHs PhD, nonyuen-
Hasl B 34I14JHOM BYy3€, YACTO aABTOPUTET-
HEE, ¥ MAJIO Y KOT'O U3 pabOTONATENEH BO3-
HHUKHET BOIIPOC O KBWIM(PUKAIIUH MOJIO-
JIOTO IOKTOPA /151 BBINOMHEHMsI R&D. 311ech
MOJKHO YIIEPETHCSI BO BHEIHHUE 3KOHOMH-
YECKUE U MTOJIUTIUYECKUE MTPErPaJIbl, 4 MOXK-
HO MO/yMaTh, KAK IOBBICUTh PEUTHHI U
ABTOPUTET HAIIMX YHUBEPCUTETOB. Bapu-
AHTOB MHOI'O, BKJIIOUasI 60JICE IPAKTUYEC-
KYI0, OU3HEC-OPUEHTUPOBAHHYIO MO/II'O-
TOBKY CTYACHTOB M JIAJbHEHIIYIO PE3Yib-

TATUBHYIO HHTETIDALUIO B MEKYHAPOJHYIO
HAYYHYIO KOOIIEPAIIHIO.



e B-TpeThHX, 3a114/{HbIE KOMIIAHUU ITPAK-
TUKYIOT CIIELIMAJIbHBIE CTAKUPOBKH 11 PhD
CTYZIEHTOB, SIB/IAIOMIAEC OOOIOJHO NOJIE3HbI-
MU, ITOCKOJIBKY BO BPEMS CTAKUPOBKU CTY-
JCHTBI IIOMOTAIOT B UCCIIEIOBATENBCKOM Jie-
ATEIBHOCTH JYIS1 CO3/IAaHMA MHHOBALI, 4 Ca-
MU HOIy4aAIOT (PUHAHCOBYIO OJICPKKY. Kpo-
M€ TOI'O, IPOAOIDKUTEBHOCTD CTAKHPOBKH
JIMMUTHUPOBAHA, YTO HE OTBJICKACT CTY/ICH-
TOB OT 34BEPLICHI YI€OBI, 4 €CJIM OHU ITOH-
PABWIMCh KOMITAHUY, UX OyAYT K1aTh HA CTa-
JKUPOBKH KaKO€ JIETO.

B 3A4YEM MNCATb CTATbW?
OTCyTCTBHE MOTHBAITUN B JAHHOM BOIIPO-
C€ HE II03BOJIICT CTY/ICHTAM 3aUHTEPECO-
BATbCSI HAYYHOI paOOTOM, 4 ACIMPAHTAM —
IIPOAYKTUBHO PaboTaTh BO BpEMs OOyde-
HUA B aCOUpPaHType. OCOOEHHO, KOITIA €CTh
BBIOOD: BBITIOJIHUTD ITPOEKT HA PabOTE, KO-
TOPBIH, KPOME 3APIUIATHI, IIPUHECET 11CH-
HYIO CTPOYKY B pE3IOMe, UIN IOTPATHTh
BpEMS Ha HAIIMCAHUE HAYYHOI'O TEKCTA. B
4eM Ke mpobiaema?

YaCTO MOXKHO YCIBIIIATE KAJIOOBI HATIO-
Jobue «Moe UCCIIEIOBAHNE HUKOMY HE HYX-
HO», «<HUKTO HE 6y/IeT YNTATh MOIO CTATBIO»,
«ITyONMKALUA TPEOYET COOIIOIEHNA MHO-
Ir'ux (popManbHOCTEN>... K coxanenuio, 1o-
JIA IIPAB/BI €CTh B KAKJOU U3 HUX. 1 Oo1ATh-
TAKHU MOM OTIBIT B 3TOU C(Pepe MOTHOCTHIO
M3MEHWICS, KOIJIA I Ha4aJl IIYOJIMKOBATh
crateu B CHIA u EBpore.

e Bo-mepBbIX, IIEPBOHAYAILHAA 11€Ib —
3TO BCEIVIA CAMbIE MOMYIIIPHBIE KOH(EPEH-
LMY, B KOTOPBIX YYACTBYIOT M3BECTHBIE IIPE/IC-
TABUTEIIU KAK HAYKH, TAK X HHYCTPUH, U €I1Ie
OosblIasd AyAUTOPUA OYIET NEHCTBUTEIBHO
BHUMATEJIBHO U C UHTEPECOM YHTATh TBOIO
CTaThIO. B KKIOM cpepe CylecTByeT HEO-
punmanbHas Tpagaryg KoHdepeH . Har-
pumep, B 00/1aCTH HH(POPMALTMOHHON O€30-
ITACHOCTU U IIPHUBATHOCTH K KOH(DEPEHIIN-
AM IIEPBOIO paHra orHocarca S&P, CCS,
USENIX Security, NDSS, ESORICS, PETS, WWW.
Ony6/IMKOBATH CTATBIO B COOPHUKAX MaTe-
PHAJIOB TAKMX KOH(EPEHIIUI — O3HAYACT
IIPOUTH CTPOIU OTOOP U JIOKA3ATh, YTO TBOS
HCCIIENIOBATENBCKAS PA60TA OYEHDb BAKHA. MO-
MEHTAJIBHO BO3HMKAET a3aPT, KAK B CIIOPTE.
Sl 6B OUEHBb XOTEJ, YTOOBI TIPEACTABUTEIN
HAIIMX BY30B dAKTUBHEC YYACTBOBAIM B IO-
JIOOHBIX KOH(PEPECHIIUSX, TEM CAMBIM UHTET-
PUPYACH B MEKIYHAPOAHYIO HAYIHYIO pabo-
Ty. A HA9aTh MOKHO C KOOIIEPALNHU C HoItee
OIIBITHBIMH KOJUICT'AMU M3 3AITdJHBIX YHH-
BEPCUTETOB U JIAOOPATOPUI!

o BO-BTOPBIX, ICHCTBUTEILHO, CTYICHTOB
HYKHO 3aUHTEPECOBBIBATD NPAKTUYECCKUMU
UCCIEJOBAHMAMH (HACTOAIIMM U KAYECTBEH-
HbIM R&D), KOTOpBIE OYyT IPUBJICKATEIb-
HBIMM JUIS TIPEZCTABATEIICH MH/IYCTPUH 1 JIDY-
I'MX CIIOHCOPOB. OTO HE O3HAYAET, YTO HYX-
HO OTK43BIBATHCA OT TEOPETUUECKON HAYKH,
HO JII0O0€ UCCIENOBAHUE JJOJDKHO IIPEAOC-
TABJISITh U TIOJIC3HBIN OIBIT B Pa3paboTke. B
HUIeIEC MEXIY IIPENOAABATEIIMU U CTYICH-
TAMHU BCEI/IA JOJDKEH BECTUCh KOHCTPYKIUB-
HBIA TUATIOT OO MHTEPECAX MOCIEHNUX U O
TOM, KaK UX Pab0Ta Ha Kae/Ipe MOKET CThI-
KOBATBbCs C IIPO(PECCUOHAIBHBIM POCTOM U
pab6oroit B UT-KOMIaHUSIX.

B KAK CO3AATb CTAPTAIN?
VBEPEH, YTO MHOI'UE CIIELIMAIUCTBL B OOIAC-
TH KOMITBIOTEPHBIX HAYK XOTEIN Obl CO3ATh
CBOM YCHEIIHbINA CTAPTAIL A BOT HACKOJIBKO
B 9TOM CIIOCOOHA IIOMOYb HAYy4YHAsI JEATENb-
HOCTb B YHHUBEPCHTETE YIS CTYJEHTOB MO-
JKET ObITh HE CTOJIb OYEBHAHO. MHOIME BbI-
OupaoT padory B KpynHou MT-koMmnanumy,
4TOOBI CHAYAJIA HAOPATHCS ONBITA U HAKO-
IUTb (PUHAHCOBBIE PECYPCEHL, 4 IIOTOM YXKE
JyMaTb OO MHHOBALIMOHHBIX njeax. K coxa-
JIEHUIO, TI0 KPANHEN MePE MO IPAKTHKA I10-
KA3BIBACT, YTO IIPUATHU K CTAPTAII-JEATENb-
HOCTH IIO TAKOMY IIyTH JOBOJIBHO TSDKEIIO.
Jlaxe ecnu Bbl CAMU SIBJISICTECh ITIABOM AyT-
COPCHUHI'OBOI KOMIIAHWU, OYCHb TPYAHO BbI-
JIETIUTD COTPYAHHUKAM BPEMS HA BHYTPEHHHE
IIPOEKTHI ¥ UHHOBALIUH, BE/Ib BCE 3TO CBA3A-
HO CO 3HAYUTEJIbHBIMU PUCKAMU. KOHEYHO,
€CTb U JIpyTUe CLIEHAPHUU. KOMITAaHUM MOTYT
COTPYAHNYATD C ACIIUPAHTAMHU U JOKTOPAH-
TaMH, pa60Ta;1 HaJ THHOBAITMMOHHBIMHA TCX-
HOJIOTHAAMH, MOTI'YT TIOJJIEPKUBATH UCCIIEN0-
BATEJILCKHE JTAO0PATOPUN U CTYIEHYECKHE
KOHKYPCBI CTapTarioB. CO CTOPOHbI YHUBEP-
CHUTETOB IIPY 3TOM HYKHA ITOJJIEPIKKA B CPe-
pe AEUCTBUTEIbHO MPUKIAAHOM HAYKH, B
IIPOEKTAX, KOTOPBIE MOI'YT BBIPACTATH B MH-
JYCTPHUAIbHBIE CIIMH-O(D( KOMIIAHUMN.
Barag PhD crymenTta 3anajHoro yHH-
BEPCUTETA 3AMEYAET U MHOI'O ITOJIOKHUTENb-
HOI'O B YKPAMHCKOU Hayke u UT-unpycr-
pun. J JEUCTBUTENBHO I'OPJ 3a HAIIY Ma-
TEMATUYECKYIO IIOJIOTOBKY, 34 HAIIMX
OIIBITHBIX U MYZIPBIX IIPENOJABATENEN 1 32
HAIIMX MHOI'OYHUCJIEHHBIX TAJTAHTIUBBIX
IIPOIPAMMHUCTOB. DTO O3HAYAET, YTO Y HAC
€CTb 3aMevarebHad 6a3a, U, OPUEHTHPY-
SICh HA 3aTaIHBI (POPMAT KOOIEPAIUNA 1
CTUMYJIMPOBAHHUE MHHOBALIUE, MbI MOXEM
JIOCTUYb OYEHb MHOI'OI'O B YKpAaUHE. M
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CTAPOB

Stony Brook University
Hbio-Vopk

PhD candidate

in Computer Science,
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HTO M KAK AENATD

MT-AN3ZANHEPAM B HAYKE?

BOBJIEMEHME COTPYAHMUKOB
UT-KONMINAHMA B R&D
B COEPE MT-BE3ONACHOCTM:
NMPOBJIENIbI N NOAXOA4bI K PELLEHMIO

Cez0o0HAa Hu 00Ha u3 cogpemennvix HT-komnanuii ne modxcem Pa3eueams c8oti Ou3nec 0e3 gneopenus
uHHOBauUIl, NPoBedeHUn ucciedosanuti u papaoomox (IGRED - innovation&research&develop-
ment) 8 OONACU MEXHON02ULL, KOMOPbIE IeHCan 8 OCHOGE NPOOYKIMaA i cepeuca, Ppeoocmaciaemozo
Komnanuerl. Ynuoiit Ou3nec paccmampuéaem uHHOBAUUIO KAK KOHUenuuio paseumusn, pocma
aKmueoe u pecypca, no360NA10UE20 GbINCUMD 6 HCECIMKUX YCI0BUAX KOHKYPEeHmHoti 60PbobL 1
umenenuil poinka. ImoosL 0ocmuzams c6ou Ou3Hec-ueau, HeodX00UMbL UHBECIMUUUL 6 HOBbIe
nPOOYKmMbL U YCY2U, G YCOBEPUICHCINEOBAHUE CAMUX OUSHEC-NPOUECCOE. DMO He UCKIIOUeHUe U O
6BICOKOMEXHONOZUMHBIX KOMNAanuli, padomarouux é cepe HI-6e3onacnocmu.

EereHnn BPEXXHEB

K.T.H., CHC, OoueHT
Kadenpa KoMNbIoTepHbIX CUCTEM U CETEN,

HauuoHanbHbIM aspokocMuyeckmin yHneepcuteT M. M.E. XKykosckoro «XAM»

ABTOpP 2 KHWT, 75 Hay4HbIx paboT. C 2015 r. MeHemkep no kayectsy komnaHum MAO
«HMM «Pagunke», r. Knuposrpad. KomnaHus cneumanmusnpyetcs Ha paspaboTke npu-
NOXEHWI, BaXHbIX 4S8 aTOMHON 6Ge30MacHOCTU.

paguiiioHHo U T-koMnanuu, pabora-
IOIIME HA PBIHKE YKPAUHBI, MOXHO
PA30EIUTh HA 1B OOJIBIINX KIACCA —
MIPOAYKTOBBIE KOMITAHUU (KOMITAHNUNA
IIOJIHOT'O JKU3HEHHOIO IUKIA U T-ipogykra)
u xomranuu i1 UT-ayrcopcunra. I1o pas-
HbBIM OLICHKAM, B YKPAUHE HACUUTHIBACTCA I10-
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paaxa 4000 UT, 85% n3 HUX — TO KOMIIA-
HUM MAJIOT'O U CPETHETO GH3HECA C YUCIICH-
HOCTBIO TIEPCOHANIA MeHee 80 YelIOBeK. DTH
KOMITIAHUH MPEIOCTABBIIOT UHTEIUICKTYA/Tb-
HBIN CEPBUC CBOMM 3dKA3UMKAM.

B 2015 rony cpenyt yKpanHckux MT-komma-
HUI, pabOTAIONIMX HA dAyTCOPCHHI, TPOCMAT-
PHBACTCS TEH/ICHIIS TIOBBINICHUS CJIOXKHOCTH
WT-npojyKT4, 4TO TOBOPUT O pOCTe Ipodec-
CHOHA/IM3MA U KBUTH(PUKAI Y TIEPpCOHATA. Kak
IPABIJIO, KOMITAHUM OOJI4/IAI0T BBICOKHM WH-
TEJVIEKTYAIbHBIM IIOTCHIIHAIOM, OOJIBIIINM KO-
JIMYECTBOM COOCTBEHHBIX HAPAOOTOK, KOTOPLIE
MOIVIH ObI OBbITH HCIIOB30OBAHbI KAK Y11 3AKA3-
YMK4, TAK B MTHTEPECAX CAMOI KOMIIAHHL

HecmoTpst Ha skeCTKHE TPEOOBAHMS PIHKA,
WT-KoMIaHNH, pAaOOTAOIIHE HA PhIHKE YKPA-
MHBL, HE CTPEMATCS PA3BUBATH CBOIO I&R&D
COCTABJBIOIIYIO. BO3HMKAET nmapa/lokCcaibHas
cutyarst. C OTHOM CTOPOHBL, HAKATUINBACTCS
IIOTEHIINAL, OIIBIT, WJICH, C IPYTOH, OHU TAK 1
OCTAIOTCS B I'OJIOBE WIK HA Oymare.

B TENEPb 4 XO4Y 3AAATb BOIMPOC
BAM, YATATEJIb, U BMECTE
MOPA3MbILLNATD, MOYEMY
3TO NMPONCXOANT MMEHHO TAK?

[Touemy 3710 ycrpausaer UT-kommnanumn?

OTBETOB MHOI'O: 3TO Y/IOBJIETBOPAET 3AKA3-

4MKa, HE3pesnocTb R&D pemenuii, OTcyT-

CTBUE PECYPCOB HA UX JOPAOOTKY, 11p. Y10

MBI IMEEM B UTOT'E — KOMIIAHUS — AyTCOP-

cep 6yIeT BCEr/a BBIIOIHATD T€ HE3HAYH-

TeIbHBIE (DYHKIIUH, KOTOPBIC MEpeial €t

34KA34HUK, 1d0bl U30ABUTh CBOUX COTPY[-

HHUKOB OT PyTMHHOH pabOThl. MHE KaXKeT-

Csl, TO TIEYATIbHASA NEPCIEKTUBA. A BaM?



W ECJZIN Bbl HA UT-AYTCOPCE

N BAC TAK)KE YCTPAUBAET TAKOE

NOJIOXXEHUE, TO 1 NPEANATAIO

OTJIOXXUTb YTEHUE N 3AHATLCA

BOJIEE BAXXHbIMW OENAMW.

Ecin xe BBl IyMaeTe, a 9TO JKe OyJeT C BalleHn
KOMITAHUH B OY/IYIIIEM U KAK MOYKHO BbIPBATb-
€Sl M3 POJIU AYTCOPCEPA, TO AABANTE IIPOJOII-
JKMM HAIIIHA PA3MBIIUIEHUA.

S cumTaro, 9ToO ayTCOPCUHI — 9TO HAYA/Ib-
Has craaus passutus WT-6m3Heca B I060H
OTJIEJIbHO B3ATOM CTPaHeE. B njeanbHoM Cry-
4ae, PAHO WIH IIO3/IHO, 3aKA3YUK MOKET IIPU-
HATDH PeleHre 06 M3MEHEHNH BaIlEl POJIH,
O MEPEXOJIE U3 CTATYCA ITOCTABIINKA UHTE-
JIEKTYQ/IbHBIX YC/IYT B CTATYC ITOCTABIIUKA MH-
HOBAIIMOHHBIX YCIyT: EC/n 310 OyAeT Tax, Ba-
IIEN KOMITAHUU [I0BE3JIO. byzieT poCcT nHBeC-
TULIUH, HOBBIE TIPEJIOKEHMA, TIP.

A ecimu Her? D10 OOJee CIOKHBIM CLICHA-
puii. 371€Ch HY?KHO ITOCTOAHHO I'OBOPHTH C 3a-
KA3YMKOM 00 3TOU BO3MOKHOCTH, O TOM, YTO
BbI XOTUTE U MOKETE JABATH OOJIbILE BAILEMY
3AKA34UKY, WJIH EI1E OOJIBbIIE, BbI XOTHUTE BHE-
PUTH KyIBIYPY MHHOBALIMKI B BaIlle KOMIIA-
HUM. DTO NOTpedyeT BPEMEHH, HO BbI JKE XO-
TUTE POCTA UHBECTULIMH B BAIITy KOMITAHUIO?...

MOXKHO HPEAIIONIONKHTD, YTO BCE XKe, EC/IN
3dKA34MK IIPUMET PEIIEHUE U JJACT BAM BO3-
MOKHOCTD CZIEJIATH IIEPBBIE IIArk B HAIIPAB-
JIEHMM MHHOBALIMI, TO IIEPBOE, C YETO CJIETY-
€T Ha4daTb ee R&D mMeHemkepy — 310 IIPoBeEC-
TU AHAIU3 OITbITA OPraHU3ALMH [TOJO6HOIO
NPOLIECCA B YKPAMHE, C YYETOM HAIIUX Pea-
JIWI, IPOOJIEM U JIUIINX [IPAKTUK.

B KAKUM OBPA3OM UT-KOMIMAHUSA
MOXKET BHEAPUTb MHHOBALIMOHHYHO
KYJIbTYPY CPEOUN CBOUX
COTPYAHUKOB?

OCHOBHBIMH 1 OOIIEITPHUHATBEIMU METOAAMU

SIBISIIOTCS: PA3PA0OTKA U BHEIPEHHUE UHHO-

BAITMOHHON CTPATEIUH, TIOBBIIIICHUE KOMITC-

TEHILMI IEPCOHATA, PACKPLITUE KPEATUBHO-

'O HOTEHIIMAIA, OOMEH WJIESIMU, MHBECTHUITUH

B MHHOBAIIWH, TIP. DTO BCEI/A AOLKHO WITH

OT TOI-MEHE/PKMEHTA KOMITAHWUM HJIU, KAK

MUHHMYM, HAXOJUTb Y HUX HOMICPKKY. DTO

JBIDKCHUE CBEPXY BHUS,

A MOXHO JIM IBUI'ATHCSL CHU3Y BBEPX?
OnbIT BHEPEHUS MTHHOBAIIUI HA IPHUME-

P€ YKPAMHCKUX NPOAYKTOBbIX M T-KOMITaHMI

MOKA3bIBACT, YTO MOKHO. JJOTOTHUTETHHBIM

METOJOM BHEAPEHUA WHHOBAUMN (CHU3Y

BBEPX) ABJIETCA BOBICUYCHHUE MOJIOJBIX COT-

PYAHMKOB B MCCICJOBAHUA U PA3PaA0OTKy, 4

IIPOLIE CKA3ATh, B HAYKY.

Kak caenats TaK, 9To6sI MOJosie M T-crie-
LMAIACTBL HE GOIMCh HAYKH, CTPEMIUINCH K
WHHOBAITWSIM, HAXOJWIN OBl BPEMS i1 UC-
CJIEJOBAHUN B OOJIACTU UCIIONb3YEMBIX TEX-
HOJIOTHI?

Borpoc ¢I0KHBIF M HEOTHO3HAYHBII U HE
E€IMHOMK/IBI 3aJAHHBIN 3TUM K€ CIIEITUAINC-
TaM. Peakiys Ha BOIIPOC Pas3/MyHa: OT YIIbl-
OOK IO HEZIOYMEHIAL. .

B kauecTBe NOMOKUTEIBHOTO IPUMEPA
JIBVDKEHIS CHU3Y BBEPX B HAIIPAB/ICHUH BHE/I-
PEHMSA MHHOBALIMOHHOM KYJIBIYPBI MOXHO
PaCCMOTPETh OIBIT COTpPyAHHUYECTBA [TAO
«HITIT «Pagumit> (ganee Pajgwrn) u HanioHain-
HOI'O 29POKOCMUYECKOTO YHUBEPCUTETA «XAM>
(xapeppl KOMIIBIOTEPHBIX CUCTEM U CETEH,
panee KCC). D10 JINTENbHBIN IIyTh, C IIPEO-
JIOTICHUEM OaPBEPOB, OITUOKAMH, C TIOUCKOM
JIVYIINX, HANOOIEE IIPUEMIEMBIX (DOPM KO-
OTICPAITHN.

WTaK, ¢ 4ero Ha4aTh KOMIIAHUH, KOTOPas
XO4YeT IIONTH B MHHOBALIMM CHU3Y BBEPX, ITy-
TEM KOOIIEPALMH C YHUBEPCUTETOM? YKE Ce-
TOHS TOHSITHO, KAK MOXKHO ObUIO Obl M30€-
2KaTh MHOXKECTBA OIITHOOK.

34J7I0rOM yCIEMHON KOOIIEPALUN SBJIA-
€TCSl CO3[JaHUE OIATONIPUATHON CUCTEMBI
COTPYIHUYECTBA, TAK HA3BIBAEMOIM 9KOCHUC-
TeMBI (© MOAHOE CJIOBO). DTA IKOCUCTEMA
(cm. puc 1)), 1OKHA BKIIOYATD:

® OOILYIO CTPATETHIO BOBJICYEHWS COTPYI-
HUKOB KOMIIAHHUU B HAYKY;

© OOITIME MOJIXO/TBI M (POPMBI X BOBJICUCHIS,

® TIEPEYCHBb COBMECTHBIX AKTUBHOCTEN JJIs1
BowsieueHUs1 T COTPYAHUKOB B HAYKY.

DKOCHCTEMA JIODKHA BKITIOYATH BCEX CTCHK-
XOJJIEPOB (YHUBEPCUTET, KOMIIAHUU (OT/E-
JIbI), MECTHBIE OPI'dHbI BJIACTH, OPIAaHU3ALN
u pongpy 11p.). Pagurt 1 KCC onpenemnm rie-
PEYEHb MOTHBATOPOB, BO3MOXKHBIX ITPOOJIEM
U BBIPAOOTAIM TIOAXOAB! K UX PEMICHUIO.

B K OCHOBHbIM MOTUBATOPAM
AJ191 KOMMNAHUA MO>XHO OTHECTU:
® IPOMPECCUOHAIBHOE PA3BUTHE TIEPCO-

HaJIa, POCT 3HAHUM M KOMIIETCHIINM;
® DKOHOMHUS CPEJICTB 32 CUET TOJIBKO

BHYTPEHHHUX UHBECTUIUHN (HE HAHUMAIOT-

Cs1 BHEIIHME KOMIIAHUM JUIA IIPOBENCHUA

UCCIIEJOBAHUN);
® CO31dHUE OIATONPUATHON CPEADL AJIA

Pa3BUTHUA U BHEAPEHUA MHHOBALIMOHHON

KOPIIOPATUBHOM KYJIBIYPBI KOMITAHUH;
® PA3BUTHE TEXHOJIOTUI, IIPOJYKTOB U

CEPBUCOB, TIP.
® IIOMCK IIEPCIIEKTHUBHBIX KAZPOB CPENr

MOJIOJEKHN B YHUBEPCUTETAX.
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HTO M KAK AENATD
MT-AN3AMHEPANM B HAVYKE?

PUCYHOK 1

JKOCMCTEMA AJNIA BOBJIEHEHMA MT NEPCOHAIJIA KONINAHMM B HAYKY

Drivers for company
(academy) researchers
involvement

Academy stakeholders
(KhAI)

Intermediaries (business
associations, investor
groups and Regional

Development Agencies)

Benefits of company
(academy) researchers
involvement

Joint strategy

Joint approaches
and forms
selection and
elaboration

Joint activities

Il K OCHOBHbIM MOTUBATOPAM
Aangd YHUBEPCUTETA MOXXHO
OTHECTMW:

e OJIATOIIPMATHOE BIMAHUE HA Y4EOHDIN
IIPOLIECC, KOTOPBIH CTAHOBUTCA OPUEHTHUPO-
BAHHBIM H4 COBPEMEHHBIE ITPOOJIEMBI U TEX-
HOJIOT'MH B UHJIYCTPU;

® CO3IaHNE OAHKA TEM 1 PadOT I IIPOBE-
JIEHYs OAKAIABPCKUX (MATUCTEPCKUX PaboT);

e HCIIOJIb30BAHUE HIpejacraBureneii UT-
KOMITAHUH KaK IIPENOAABATENEH;

e OOMEH 3HAHWAMM IIyTE€M IIPOBEACHUSA
TPEHUHI'OB, CEMHUHAPOB, IIP.

[TepBOHAYATLHBIMU COBMECTHBIMH IIATAMU
Ha IIyTU CO3/IAHMA ITOU SKOCHUCTEMBI ObUIM:

1. BerpaboTtka 00IIero BUICHYSL. 3a9€M HAM
3TO HYKHO?

Oo6mum BugenueM i Pagust u KCC saB-
JSIETCS — CO3JaHUE OOIIEN SKOCUCTEMBI JIJIs
Pa3BUTHA IEPCOHATBHBIX HABBIKOB M1 YMEHUL,
IIOCTOAHHOI'O OOYYEHWS C LIEJIBIO YOBIETBO-
penys TpebOBAHNI OM3HECA U OOIIECTBA.

2. [lanee, CJI0KHOE U, YBBI, HE BCEIA BO3-
MOKHOE. HyKHBI JIIO/IH, YBIICUEHHBIE (DAHATH-
K{, KOTOPBIE XOTAT IIPOABUTATH KOOHEPALHIO.

3. Ecn 3a[a49a 2 pereHa, To Jajiee npoc-
TO HEOOXOAUMO OIPENEIUTD IIPEIATCTBI,
LIEJIH, TIOJIb3Y, 1IP., 4 TAIOKE HE 3a0bIThb BCE 34-
HMHTEPECOBAHHBIE CTOPOHBL He 320bITh O IByX
[YIABHBIX [EJISIX: TIEPBAS — «[IOCTABUTD HA 3EM-
JIF0» MOJIOJIBIX YUYEHBIX M3 YHHUBECPCHTETOB,
C/ICNIaB UX TEMbI MAKCUMAJIBHO TTPAKTUYCC-
KMMH, BTOPasl — MOTHUBHUPOBATb NIPEJCTABU-
Tener MT-KOMITaHUM IIOMOYb YBUZIETh HAYKY
PAOOM C HUMH, B OOJIACTH UX JIEATEIBHOCTUL
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Barriers for company
(academy) researchers
involvement

Business organization
stakeholders (Radiy)

Governments (Indudes all
level of governments
ranging from regional or
national to
international.)

4. Janee onpenenutb (pOpMBL, HOAXO/BI,
METO/BI (KAK BCE JEIIATD?).

5. OnpenenuTb KaHaIbl KOMMYHHUKAIINHL.

6. U, rmaBHOE, ONPEIETATD TUIAH JICHCTBULL
Ha60p NOHATHBIX COBMECTHBIX dKTHBHOCTEH
(cemmHapbL KOH(PEPEHIAN, BLICTYIUICHIA, I1D.).

Pamit 1 KCC COTPYIHUYAIOT B HAYKE YKE
oornee 10 set. OueHb NPUATHO OTMETHTD, YTO
3TO JEPEBO KOONEPAITUH HA CETOHAINIHNL
JICHD JIAJIO Y’KE MHOTO IUIOZIOB, 4 UMEHHO:

B KOH®EPEHLIN

Paguit aBigerca ClIOHCOPOM — KOMITAHU-
€M1, KOTOPAs IOJACPKUBACT IIPOBEICHUE
€KEI'OJHON MEXKIYHAPOJHOM KOH(PEPEH-
muu DESSERT Conference — DEpendable
System, SERvices and Technologies, nmocss-
IEHHOM AKTYJIbHBIM IIPOOIEMAM IIpUME-
HeHust UT-TexHOmorni B 06/1aCTH KPUTH-
YECKUX MPUIOKEHUN. MHOIUE MOJIOJbIE
YYEHDBIE KOMIIAHUM HUMEIOT BO3MOXKHOCTb
BBICTYIIUTb HAa KOH(PEPEHLUH, OOCYJUTD
BA’KHBIE IIPOOJIEMBI HAYKUA U NIPAKTUKM.

B cBo1o ouepenp monoable yuensle KCC
IIPUHUMAIOT AKTUBHOE YJACTHE B MEXIY-
HAPOJHOM CEMHHAPE IO NPUMEHEHHUIO
[JIMC (IpOrpaMMUPYEMBIX JIOTUYECKUX
UHTEI'PAIBHBIX cxeM) i1 UYC (uagpopma-
IIUOHHO-YIIPABJIAIONIEN CUCTEMBI) KPUTH-
YECKUX MIPUIOKEHUN.

H JIABOPATOPUN

Koonepanusa Pagua n KCC nossonna co3-
JaTh PsiJy HEOOJBIINX HAYYHBIX JIAOOPATOPUL,
B KOTOPBIX COTPYIHHUKH Pajnss NUMEIOT BO3-



MOKHOCTb [IOMOTATb CTYJICHTAM U MOJIOJIbIM
yuenbiM KCC. Tak, nanpumep, B 2013 rogy
ObLIA CO3/IaHA JIAOOPATOPUS MOOHIBHBIX M
OECIIPOBOJHBIX TEXHONIOIUH. CTyIEHUYECKASA
JIA00OPATOPHSI MOOWITBHBIX 1 OECITPOBOTHBIX
TEXHOJIOTUH OCHOBAHA Ha 6a3¢ Kadepbl
KOMIIBIOTEPHBIX CHUCTEM U cerell B 2013 B
pamkax 1poekra «Green Computing &
Communications» (Project Number: 530270-
TEMPUS-1-2012-1-UK-TEMPUS-JPCR).

B OCHOBHbIMW 3AAAYAMU

JIJABOPATOPUM ABNAIOTCA:

o Jloyyieprkka yuebHOIo Nporecca o Harl-
PABJIEHHSIM OECIIPOBO/THBIX M| MOOWJIBHBIX TCX-
HONOruH. O60PYIOBAHUE JIAOOPATOPUN HC-
TOJIb3YETCS ITPH BBITOJTHEHUN JTAG0PATOPHBIX
Y NPAKTHYECKHX PAOOT, CBI3AHHBIX C paspa-
OOTKO¥ IPHJIOMKEHHI C CTIO/IBb30BAHHUEM OECTI-
POBOZIHBIX M MOOWIBHBIX TEXHOJIOTHIL

o [ IpOEKTHAA IEATENBHOCTD. PazpaboTka Mo-
OWJIBHBIX 1 GECTIPOBOIHBIX MPUJIOKCHHI COB-
MECTHO C NPEACTaBUTEIIMA W T-KOMITaHHIA.

e [IpoBeieHNE HAYYHBIX MCCIEOBAHNUM 110
HATIPABICHMSIM: AHAJIN3 CCHCOPHBIX CETEH, OI1-
TAMH3ALS TAPAMETPOB CHUCTEM YIIPAB/ICHIIS
OCBEIICHYEM, AaHATN3 OECIPOBO/IHBIX TEXHO-
JIOTWI TIEPEavn JIAHHBIX, OIICHKA U ObecTie-
YeHUE MH(OPMALIMOHHOIM OE30IIACHOCTH, TIP.

e Opranmzauys M IPOBEACHUE TPEHUH-
I'OB 10 HAIPABJICHISIM JICSITEIBHOCTH J1A60-
paTopym.

B HAMNCAHUE KAHOUAATCKUNX
ONCCEPTALAI

B Hacrosiiee Bpemsi Ha Pajiiy HaCUUTHIBAET-
cs1 6onee 10 KanauaaToB HayK. Bocemb 13 HUX
amuTinck Ha KCC. Tembl paboT cOOTBET-
CTBOBAIX OOJIACTHU OOLINX HAYYHBIX UHTEPE-
cos KCC n Pasiust. Cpei HUX: METO/IBI MHO-
T'OBEPCHOHHOI'O PE3€PBUPOBAHIIS U HHCTPY-

MEHTAJIBHBIE CPE/ICTBA TIPOCKTHPOBAHIS OT-
Ka30yCTOH4mMBbIX cucTeM Ha [UIMC, meToap!
1 MOJIEJIH JUISI OLICHKU TAPAHTOCTIOCOOHOCTH
NYC ADC, nip.

K pesymnsraram, HOATBEPKIAIOINIM 3(PPeK-
TUBHOE BHEPEHNE NHHOBALIMIA (CHU3Y BBEPX),
10 BOBJICUECHUIO MOJIO/IBIX YUeHBIX UT-KOM-
IIAHUM B HAYKYy MOXKHO JIOOABUTL: PEIyILIp-
HBIC COBMECTHBIE ITYOJIMKAIINN B HAITUOHA/Tb-
HBIX U MEKIYHAPOIHBIX PEUTHUHIOBBIX JKyp-
HAJIAX, JOKIA/IbI Ha KOH(DEPEHLIMX, IIP. MOX-
HO TAKXKE MOXBACTATHCS (B XOPOIIEM CMBbIC-
Jie, O€3 JIOXKHOM CKPOMHOCTH) OPraHU3aLU-
€1 ¥ IPOBE/IEHUEM COBMECTHBIX CEMHHAPOB,
XAKATOHOB 1O GE30MACHOCTH, OPraHU3AIIN-
€U CTAPTAHBIX KOHKYPCOB.

Erie o BOKHBIA BOIIPOC — KAK MOYKHO
OLICHUTD B JICHEKHOM 3KBUBAJICHTE TAKOM
CrocoO BIKECHYSI B HAIPABICHUY MHHOBA-
nuit MT-KOMITaHUM B KOOIIEPAIIUN C By30M?

Komnanua He HanuMaer R&D ayrcopce-
P4, KOMITAHHS PA3BUBACT CBOI IIEPCOHAI, TIO-
BBIIIAs] KOMIIETEHITUU [IEPCOHAIIA, KOMITAHHS
IOJIY4A€T T'OTOBBIE PEIICHIISL, KOTOPBIE IIOMO-
I'dIOT PELIATh PEAIbHBIC 331a4n OnsHeca. Te.
YMHBIH OU3HEC coznaet cBov R&D nieHTp, uH-
BECTHPYA B CBOE OyyLIee.

Taxum 06pazom, ecim Baria UT-koMmanus
pEIIIa CTaTh HA PEJIbCHI BHEPEHSI THHO-
BALUM, TO ITO 3J0POBO! DTO 370! yCIIeXa Bd-
LIEro OM3HECA, MHBECTULIMN B Oyayliee Ba-
mer KoMIaHuu. Ilyreit MoKeT 6bITh MHOTO,
HO ycrex oguH. OH IPUXOJUT TOJIBKO K TEM,
KTO HJIET BIIEPE]], BOBJICKASI TICPCOHANT KOM-
ITAHMHY B UTHHOBAIIU. OnMCcaHHBIN OIBIT MO-
JKET OBITb YHUKAIbHBIM M HEIIOBTOPHMBIM.
OH COZIEP’KUT OCHOBHBIC BEXU, OIMCHIBACT
IYTh OT/ICJIBHON KOMITAHUM U YHUBEPCUTETA.

[IpocTo nosepsre, uto BoriedyeHre NT-riep-
COHAJIA B HAYKY HYKHBIN 1 HCOOXO/IMIMbIH IT1ar:
Vpure B yausepcutersl! Caenaire 31or mar! |
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TPAHCAMCUMNNIMNHAPHOCTD -

CMHEPIrna ANA R&D

OT CYNEPKOMIMNbIOTEPA - _
K NTOCTPOEHMIO LLEJIOCTHOM
KAPTMHDbI MNPA

Humepevto ¢ yKpaunckum yuenvim Anexcanopom Bacunvesuuem Ilanazunovim, akxaoemuKom
HAH Yxpaunst, 3amecmumenem oupexmopa Hucmumyma xuoepuemurxu um. B.M. Inyuxosa

HAH Yxpaunot.

AnekcaHpap Bacunbesuy MNMAJIATUH

Akagemuk HAH YKpauHsbl,

3amecTuTens Avpektopa VHCTUTyTa KnbepHeTtkm um. B.M. Mywkosa HAH YkpauHsi

Kapt bnaHw: YBaXkaembii AnekcaHap Ba-
cvunbeBud! Cnacn6o, yto Bbl Hawwnu Bpemsi
ANA Hawero NHTepBblo. PacckaXknTte, noxa-
NyNCTa, 0 JOCTVKEHNAX U NpuBeauTte npu-
Mepbl ycrellHbIX MPaKTUK B CO3AaHUN U BHe -
peHun TeXHOMNorum, paspaboTaHHbIX Bawwmm
nHctuTyToM. Kaknmun Bam BuaaTcs nepcnek-
TUBbI B paccMaTpvBaemMon obnactu?

AnekcaHgp BacinbeBny: MOXHO HA3BATH
HECKOJIbKO CHIBHBIX PE3Y/IBIATOB, KOTOPBIMU
ropaurca Mucruryr. T1epBbiit M3 HUX OTHO-
CUTCS K CYIIEPKOMIIBIOTEPY, €I'O PA3BUTHIO U
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COB/IAaHUIO HA €10 OCHOBE MH(POPMALIMOHHBIX
TEXHOJIOTMU TPAHCBBIMUCINTEIILHOM CJIOXK-
HocTH. CyIIepKOMITBIepHBI KoMiuieke CKTY,
XOTS X HEOOBIION IIPOU3BOJUTEIBHOCTH 11O
COBPEMEHHBIM MePKaM (43 Tproric — nmKo-
BbIX, 160 TBailT), HO OBCIYKUBACT BCE MHC-
TUTYTbl AKageMunt HAH VKpauHbl ¥ psj ro-
CYZIAPCTBEHHBIX OPIAHU3ALINM, 4 TAKKE SBJL-
€TCs PECYPCHBIM LIEHTPOM YKPAUHCKOIO ['pr-
Ja. Ha mem pemraror 1o 50 ThIC. 337144 B T'OJ
CHELUAIMCTBL B OO1ACTH (PU3HKH, MATEMATH-
KM, MOJIEKYJIIPHOM OHOJIOI'MH, SKOHOMUKH 1
Jp. Yuenble MTHCTUTYTA ABIAIOTCA MUPOBBI-
MU YEMIMOHAMU B PEILIEHUHN 337144 OIITHMU-
3ALMH TPAHCBBIMHUCIUTEIBHON CJIOKHOCTH.

O4YeHb MHTEPECHBIE PE3YJIBIATHI IOJIY-
YEHBI B CO3/IdHUH MATHUTOKAPAUOTrpadu-
YECKUX CHUCTEM BBICOKOIM AMArHOCTUYEC-
KO TOYHOCTHU. OHHU YK€ HAIILJIUX CBOE MEC-
TO B KIMHUKAX YKpauHbl, lepmannu, Ku-
Tas. YCIEIIHBIMH B NIPUMEHEHUN OKa3a-
JIUCh TAKKE IEKTPOKAPIUOT PAPUIECKIE
KOMIUIEKCHL C HOBBIMH (DYHKLIMOHAIbHbI-
MM BO3MOKHOCTSMHU.

MOXHO OTMETUTD TAICKE OOIACTb KOMITb-
IOTEPHOI'O PUOOPOCTPOCHM. CO3AAHHBIN
HAIIMMM YYEHBIMH NPHUOOP «P1opoTecT»,
IIO3BOJIAIOIIMI BBIIIOJIHATD SKCIIPECC-JUAr-
HOCTUKY COCTOSIHUS PACTEHWIM, 3AMHTEPECO-
B CIIELUIUCTOB arPOTEXHUYECKOI'O U KO-
JIOTUYECKOTO Ipoduiei. Beirtyckaemble Mu-
JKEHEPHBIM LIEHTPOM MHCTUTYTa MAJIBIMU
APTUAMU NIPUOOPBI XOPOIIO 3aPEKOMEH-
JIOBATIH Ce6s1 B Cpe/ie TTPO(PECCUOHANIOB, KAK
B YKpauHe, TAK U 34 ee npejenaMmu. IIpoexr
VHTL] (Science and Technology Centre in
Ukraine, http://wwwi.stcukievua/) 1o Tupa-
JKUPOBAHMIO ITUX IPUOOPOB OKA3AJIC BECh-
Ma KCTATU B CETOHAITHEN CJIOKHOM CUTYa-
LMK AKQIEMUN.

XOpOIIO M3BECTHBI PE3Y/IBIAThl IIPHUME-
HEHWA CUCTEMBI «Hanpa» Ipu aHanm3e coc-



TOSTHUS TIOA3EMHBIX BOJI Y 3¢MHOI KOPBI B
HMHTEPECAX CTPOMTENBHON OTPACIU U KO-
JIOTUYECKUX TIPUIIOKEHNN.

Ha 1OM HE 32KaHUYUBACTCS CITUCOK CEPb-
€3HBIX HAYYHBIX Pa3zpaboTok MHCTUTYTA.
HMpes akagemuka bB.E. [TaToHa oTHOCUTEND-
HO «I1€JICHAIIPABICHHBIX>» HAYYHbBIX UCCJIC-
JOBAHUI IIO-TIPEKHEMY AKTYAJIbHA U BOCT-
peboBaHa.

OcTaroTcs IpoOIEMbl BHEPEHUA PE3YIIb-
TATOB HAYYHBIX UCCICHOBAHUNI U CO3[AHISA
CTPYKTYPHBIX NOAPA3ACACHUN U OPraHU3a-
LI, HENTOCPEICTBEHHO PAOOTAIOIMX C IIPO-
MBIIUIEHHOCTBIO M OU3HECOM, IIPEIITPOEKT-
HOI'O MAPKETHHI4, BUPTYAJILHBIX HAY4YHBIX
MHHOBALIMOHHBIX LIEHTPOB C CWIBHOH I'OCY-
JAPCTBEHHON ITO/JIEPIKKOI.

KapTt BnaHw: Bbl — N3BEeCTHbIN y4YeHbIN
B 06nactu knbepHeTUKN U NHGPOPMALMOH-
HbIX TEXHONOMMN — B NocneaHee BpeMs ak-
TMBHO 3aHMMaeTecb Npo6nemMo TpaHcanCc-
LUMINHAPHBIX uccnepoBaHun. C yem 31o
cBfizaHo? Kak Takue vccnenoBaHus MoryT
noBAuATb Ha pa3sutne UT?

Anekcanpp Bacunbesuny: COBPEMEHHBIN
3TAIl PA3BUTII HAYKH U €€ IIPHWIOKEHUI HO-
CUT SIBHO TPAHCAUCLMIUIMHAPHBIN XapaK-
TEP. DTOT (PaKT OOYCIOBWI HEOOXOJHUMOCTD
Pa3paboOTKH CTPOTOH METOJOIOTHUA TPAHC-
JuctuIumMHapHbIX (T]]) HaydHBIX MCCIENO-
BAHUMH, CO31aHMA T]I-MEXIYHAPOJHBIX LICHT-
POB U TIKOJ, HAKOHEL, ONIPE/ICTICHUS MECTA
U POJI UHPOPMATHUKH B CUCTEMHO-TEXHO-
JIOTHYECKOH Tiofyiepskke TI-uccmenoBaHmnit
U UCTIOJIL30BAHUA UX PE3YIBIATOB IIPU pe-
LIEHUHN [VIOOAIbHBIX IIPOOIEM PA3BUTHA COB-
peMeHHON nuBUAnU3anuu. T/l-mapaaurma
IPEAIIONATAET IOCTPOECHUE B OOO3PUMOM
OyzyIeM OOIIE HAyYHON KAPTUHBI MUPA
WJIH, YTO TO K€ caMoe, — eiuHou T]I-cucre-
MbI 3HAHHH, 06CCTICYNBAIOIICIH (POPMATH30-
BAHHBIC IIOCTAHOBKY U PEIICHUE KOHKPET-
HBIX 337124 TIPU BBIIIOJTHEHUU KOMIUIEKCHBIX
MIPOEKTOB BBICOKOM CJIOKHOCTH, COITAAIIb-
HOM 3HAYHMMOCTH M KOHKYPEHTHOCTH.

Cepbe3HBbIM (DAKTOPOM, OIPEIETSIIONINUM
MECTO M POJIb HAYKU B JKU3HU OOILECTBA, 51B-
JIIETCS TO, YTO OHA IIOKA HE PACTIOJATAET 1ie-
JIOCTHOM KapTUHOM MUPA. B CBA3M C 3THM
€M1 CBOVMICTBEHHBI YACTUYHBIE IIPOEKITUU CY-
LIETO OBITHSA IO, YIVIOM 3PEHMA YACTHBIX Ha-
VYHBIX JUCLIAIUIMH, ITIOCTUTAIONINX TE WIN
WHBIC 3AKOHBI IPHUPO/IBI B 3aBUCUMOCTU OT
POOIEMHON OPHUEHTAIINN UCCIEHOBAHUNL

BMmecre ¢ Tem 3110xXa aHUIUTH3MA U CBOK-
CTBEHHas €l guddepeHuanusa Hayku 1
3AMKHYTBIX HAy4HBIX TEOPUH YXKE ITO3/IH.

CTano OYEBU/IHBIM, UTO PEATbHBIE TPOOIIE-
MBI, CTOSAIIME IIEPE], YEJIOBCUECKUM OOILIe-
CTBOM, I'OPA3/10 CJIOXKHEE HAYyYHBIX, U HAYKA
HE B COCTOAHUU MX KAPAUHAIBHO PELINTDH
BCJIEICTBHE PA30OIIEHHOCTY HAYYHbBIX JJUC-
LMIVIMH U UX CHELUAIM3ALNN, (1200 KO-
OPAMHALIMY HAYYHBIX KOJUIEKTUBOB U UX TE-
MATHKH, OTCYICTBHA OOIIETO (hOPMAIU30-
BAHHOI'O A3bIKA IIPEACTABICHUS 3HAHUIL
TpaHCOUCIUITIMHAPHBIE UCCICIOBAHNA,
3aXBATbIBAS 30HBI IIOIPDAHUYHBIX (JEMApKa-
LIMOHHBIX) APEAIOB HAYYHBIX JUCLIAIUINH,
HUHTETPUPYIOT CYITHOCTHBIE OCHOBBI ITOCJIE/-
HUX, 00PA3ysl TAK HA3bIBAEMBIC KIIACTEPBI KOH-
BEPI'CHIINY, B KOTOPBIX IIPOUCXOAUT MOIII-
HOE CHHEPICTHYECKOE B3aHMOJCHCTBHE 34
CYeT B3AaUMOIIPOHMKHOBCHUSA MAPAJAUTM U
KOHKPETHDBIX TEKYIIUX PE3Y/IBIATOB KOKION
U3 JUCLIUIUIMH, BXOJAIINX B TOT WIA UHOH
KIacTep. YKA3aHHOE B3aMMOJICUCTBHE OTPA-
JKAET LIEJIOCTHOCTD PEAIBHOIO MUPA, ABJIACH
CTHMYJIOM M OJHOBPEMEHHO T'APAHTHEN YC-
nenHocTy TI-uccnegoBaHi U CBI3AHHBIX C
HUMHU [PAKTHIYECKUX TPOEKTOB, HETPUBUAIb-
HOCTH YU 3HAYHMMOCTH HX PE3YJIBIATOB.
TakuM 06pPaA3OM, CYUHOCIL MPAHCOUC-
UUNSIUHAPHO20 100X00d 3AKITIOYACTCA B 3(-
(PEKTHBHOM OOECTICUEHNH JBYCIMHCTBA KOH-
LETIINNA YITIyOIeHNs KOHKPETHBIX 3HAHUN B
PEAMETHOU OOJIACTH, C OJTHOI CTOPOHBI, U
PaCIIPEHMS OXBATA IIPOOJIEMBL, UCXOA U3
PEAIBHOCTU €IMHCTBA MHUPA U CTPEMJICHUSA
BOCCO3[ATh €r'0 LEJIOCTHYIO HAYYHYIO Kap-
TUHY, — C IPYyroit. OH peayIn3yeTcs 4yepes UH-
TErPALIMIO UCXOAHBIX HAyYHbIX TEOPHUH I1y-
TEM OOMEHA IOHATISAMH U METOAAMM Pa3-
HBIX HayK, (POPMHUPOBAHUH HOBbBIX ITIOHATUN
U Teopurt. OHU PACHIUPSIOT AUATIA30H TPAHC-
JUCHUIUIMHAPHOCTH B HAIIPABJICHUH IIOCT-
POEHMA ITIOOAIBHON MHTETPUPOBAHHON CUC-
TEMBI 3HAHUM, KOTOPAs1 HE IIPOCTO (PUKCU-
PYET HAY4YHYIO KAPTHUHY MUPA, HO U SIBJLACT-
Cs1 AKTUBHOU CPEIOH, 0OECIIEUNBAIONICH pe-
IIEHUE KOHKPETHBIX HAYYHO-TEXHUYECKUX
347144 U PA3BUTUE CAMOU CHUCTEMBI 3HAHUI
KomnwromepHoie OHmonozui sIBIsOTCA
WHTEHCUBHO PA3BUBAIOIINMCA B HACTOALLEE
BPEMs PA3AEI0M MH(POPMATUKH KAK TEOpe-
TUYECKOM, TAK U IIPAKTUYECKOM (BO3HUK /1d-
JK€ paszes UHKEHEPHUU 3HAHWN, HA3BAHHbIA
OHTOJIOTHUYECKUM HHKUHHUPHUHIOM). AKTY-
AIBHOCTD JAHHOI'O HAIIPABJICHUA [IPEICTAB-
JIAETCSI OYEBUIHON B CBS3HU C JBYM IVIABHBI-
MM OOCTOSTEIIBCTBAMH.
Ilepeoe 13 HUX CBA3AHO C TEM, YTO KOMITb-
IOTEPHBIE OHTOJIOIUU SIBJIAIOTCA OJHOBPE-
MEHHO U PE3YJIBIATOM PA3BUTHA, U UHCTPY-
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TPAHCAMCUMNNIMNHAPHOCTD -

CMHEPIrna ANA R&D

MeHTOM knowledge-engineering, T.e. OHH
BBICTYIIAIOT B KAYECTBE CPEACTBA KOHLICIITY-
IM3ALNA HAYYHOU TEOPHH, A TAKKE CIIe-
IU(PUKATN U (POPMAIN3ALMHN 0A3 3HAHUI
[IPEAMETHBIX OOIACTEN, BHITOIHSA (DYHKIIH
KIACCU(DUKALINY, CTPYKTYPHUPOBAHUSA, YIIO-
PAOYEHUSA, UHTETPALIMH M UHCTPYMEHTA
IIPYU HUCIIOIBb30BAHNN 3HAHUM

Bmopoe 06CTOATENBCTBO CBA3AHO C (PYHK-
LMSAMU OHTOJIOTUH B IIPOCTPAHCTBE COBPE-
MEHHBIX 3HAHUI. Peub ujieT O IOCTPOEHUN
3(PPEKTUBHOI'O MEXAHMU3MA ITIOUCKA peEJie-
BAHTHOM 3aIIPOCY IOJIb30BATENA UHMOP-
MaIHK, UCXOM U3 €O IIEPBUYHON CHUCTE-
MbI 3HAHUH B IPEAMETHOI OOJIACTH U 47ICK-
BATHOT'O OTOOPAKEHUS OOBEKTA €TI0 UHTE-
PECOB B CTPYKTYPUPOBAHHBIE CEMAHTUYEC-
KHE MOJIE/IH, CBA3BIBAIOIINE O0A30BbIE KOH-
LIEIITHI OTHOLIEHUAMU IIOPAIKA (PO — BUJ,
KJIACC — IOJKIIACC, YACTb — LIEJI0E, OOBEKT —
CBOMCTBO U [IP.), U 60JI€€ CJIOKHBIE YCTOM-
YMBbIE KOHCTPYKLIMH JJI1 OPraHU3ALINH 3aI1-
pocos B MurepHere.

O061m1as 32712494 OHTOJIOI'MH — CKOMITEHCH-
POBATb OTCYICTBHUE CTAHAAPTOB HA NPEIC-
TABJIEHUE 3HAHUI IIPU B3AUMOJECHCTBUN
IIOJIb30BATE C MH(POPMALIMOHHBIMU CHC-
TEMAMM M IIOUIEJHUX MEXIy COOOM. B Ka-
YECTBE OCHOBHBIX OHTOJIOIO-YIIPAB/IAEMBIX
(PYHKIIMI MOKHO HA3BATh:

® 3(PPEKTUBHOE KOMITAKTHOE HPE/ICTAB-
JIEHUE U OTOOPAKEHUE CUCTEMbBI 3HAHUI
KOHKPETHOM IIPEJAMETHOM 06IACTH HA Oa-
3¢ COBpeMeHHbIX UT;

e IIOMCK HEOOXOAUMOM MH(POPMALIUU
B IIPOCTPAHCTBE MHTEpHET],

e MHTETPUPOBAHUE 3HAHUN B OJHON
WJIX HECKOJIBKUX IIPEJIMETHBIX OOIACTAX;

® DA3BUTHUE CUCTEMBI U IIOJIYyYEHHUE HO-
BBIX 3HAHUN (JIMOO YIIOPALOYEHHE CYIIE-
CTBYIOIIUX, IIPOBEPKA UX HENPOTUBOPE-
YUBOCTH, KOPPEKLIMA) U JIP.

Bce ykazannble (DyHKIIMY PEATU3YIOTCS
B CIIELIMAJIBHOM KJIACCE 3HAHHUE-OPUEHTH-
POBAHHBIX HMHTEJJICKTYAJIbHBIX KOMIIBIO-
TepHbix cucreM (MKC), 2 UMEHHO, OHTO-
Jioro-ynpasisaembrx MKC.

Teopys ¥ IPAKTUKA CO3AHNA U HCIIOJIb-
30BAHMA CUCTEM, OCHOBAHHDBIX Hd 3HAHUAX, —
AKTYJIBHOE ¥ MHTEHCHUBHO PA3BUBAIOIICECS
HanpasieHre Computer Science, TO3BOJISIIO-
IEE ITOBBICUTH A(P(HEKTUBHOCTb KOMITBIOTED-
HBbIX TEXHOJIOTUH, MPHUKIAJHBIX CHCTEM,
UHCTPYMEHTAIbHBIX CPEACTB. CIOKHOCTD
IPOOGIEMBI OIIPEAETACTCS, B YACTHOCTH, CJIOXK-
HOCTBIO IOCTPOEHUS, OPIdHU3ALMH U HC-
TIOJTb30BAHMS OOMBINX 643 (POPMAITNZOBAH-
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HBIX 3HAHWH, 4 TAIOKE IIPHUBJICYCHHUEM LIETIO-
'O PAZIa HAYYHBIX TEOPUI (JIOTUKH, KOMIIBIO-
TEPHOI JIMHIBUCTHKH, HEUPOKUOCPHETUKY,
TEOPUN CEMAHTHUYECKUX CETEU U [IP.), KOTO-
PBIE COCTABIIAIOT OCHOBY #1€0DULL MPAHCOUC-
UUIIUHADHBIX HA)HHBIX UCCTICO0BAHULL.
KapTt BnaHw: CoBeplLieHCTBOBaHNE U
BHe[peHMe HOBbIX TEXHONOINN cenyac He-
BO3MOXXHO 6e3 koonepauum ¢ UT-nHpycr-
pven u nHAycTpren Boobuie. N3BecTHbI
MoJenn Takon Koorepauun yHuBepcute-
TOB U UHAYCTPUU, pa3pabaTbiBaemble U
BHeJpsieMble B paMKax eBponenckoro npo-
ekta TEMPUS-CABRIOLET, B BbINnONIHEHUN
KOTOporo npuHumaet yyactme UHcTUTyT
KknbepHeTuku. B yem cneuundmka koone-
pauun HaunoHanbHon Akagemun Hayk C
UT-nHpycTpren B pene co3paHUs U KoM-
MepLMannsaLm HOBbIX TEXHONOrNN?
AnekcaHap Bacunbesuy: C npuHATHEM
HOBOI'O 34KOH4 O HAyKE, 110 CYyTH, HAYAICA
IIOUCK (POPM U METOMOB B3aUMOCUCTBUA
HAyKH, OOPA30BAHNsA, UHIYCTPHUU U PBIHKA.
Peub uzieT HE TONBKO O IPOCTOM BbDKHBA-
HMH B YCJIOBHAX ITTYOOKOI'O SKOHOMHUYECKO-
I'O KPU3UC4, HO U NIEPEXOAE HA MHHOBALIN-
OHHBIH ITyTh PA3BUTIL, I7I€ HAYKA U O0PA30-
BAHUE ABJBIIOTCS IVIABHBIMH CTUMYJIMPYIO-
UMY (PAKTOPAMU PA3BUTHA. B 3THX yCI10-
BIIIX COJIMDKEHUE HAYKU Y OOPA30BAHIIS, COB-
MECTHBIN [TOUCK IIPOPBIBHBIX HAIIPABJICHUIT
pasBuTyd, B TOM 4ncie, B UT, apmercs on-
peneIomen CrpaTeruen ABKEHUA BIIEPE/,
OnbIT, NOJTYYEHHBIN [IPU BBIIIOJIHECHUH
npoexra TEMPUS-CABRIOLET, — jydmiee
MOATBEPXKIECHNUE CKa3aHHOIO. Ha camoM ze-
JIE, IIOATOTOBKA CIEUA/IMCTOB, OIIbIT UX Y4aC-
THUA B UCCIIEIOBAHILIX U PA3PAOOTKE TEXHO-
JIOTUI, CO3/JAHHE KOMIUIEKCHBIX KOMAHJL C
YIACTHEM 3aPYOCKHBIX ITPO(ECCUOHAIOB Bbl-
COKOI'O YPOBHsL, HE MOI'YT OBITh IIEPEOLICHE-
HbL [IpUMEPOM MOXKET CIIY2KUTD TOJIBKO YTO
COCTOSIBILIASICS IIKOJIA HA 6a3e KoponeBcko-
'O TEXHOJIOIMYECKOI 0 yHHUBepcHuTeTa (CTOK-
I'OJIbM), IJI€, B YACTHOCTH, OOCYKIAIHCH IIPOO-
JIEMBI M PE3Y/IBIATHI CO3aHms Smart City, KO-
TOPAsA HAIUIA CBOE OTPAXKEHUE B EBporienc-
Ko niporpamme «JopuzoHT 2020» 1 BeCbMa
AKTYaIbHA Y11 YKpauHbL [ IpoeKkTHas KoMaH-
J1a OT YKPaUHbI, B KOTOPYIO BXO/AT HECKOJIb-
KO TEXHUYECKUX YHUBEPCUTETOB XaPbKOB4,
Hurkomnaesa, Opneccel, YepHUTrosa, YepHOB-
L10B, 4 TAKKE YHUBEPCUTETOB Benmmkobpura-
Huy, Urammy, TTopryrammuy, IIsenyy, BMec-
T€ ¢ UT-KOMIIAaHUAMH U AK4JEMHUYCCKUMU
UHCTUTYTAMU OTPAOATBIBACT U BHEAPAET pe-
AIbHBIE MOJEIN KOOIIEPALUH. [ ]
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BE3OMNACHOCTb ATOMHOM MT-UHAYCTPUMN:

nNyTb YEPE3 R&D

ADC:

25 JIET UCCNEAOBAHMN

free

a0 s

TOMHAs SHEPICTHUKA — CETMEHT OCO-

00 MPUCTATBHOTO BHUMAHUS B 9KO-

HOMUYECKOM U COLIUATIbHO-TIO/IUTU-

YECKOM XKM3HMU JIIOOOI'O I'OCYIAPCTBA.
ATOM MOXET OBITb MHPHBIM, CO3H/IAIOIINM,
HO €I0 3HEPIUA MOXKET CTATh U Pa3pPyLIN-
TEJIbHOM, HAHECTU HETIONIPABHUMBIN BPE/] OK-
PYXKAIOIIEN CPee — HAIEMy OOLIEMY IIPH-
POIHOMY JJOMY, 4 TAKKE KU3HU U 31I0POBBIO
JIOJEH — CAMOMY BLKHOMY PECYPCY JIIOOOM
CTpaHbl Y 31€Ch HA ITIOMOIb MUPHOMY 4TO-
My JIOJ/DKHBI IIPUITH YYEHBIE, UCCIIEI0OBATE-
JIY, IVIyOOKO OCO3HAIOIIME CTENEHb BOZJIO-
JKEHHOM Hd HUX MUCCHH I'APMOHU3ALINU Oe-
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N NPAKTUYHECKMX PE3VJIbTATOB

University-Industry Cooperation é Ykpaune 6 oonracmu o6ecneuenus u OueHuGanus 0€30nacnocmu
UHPOPMAUUOHHO-YNPABGTAIOWUX CUCINEM.

30IIACHOI'O COCYIIECTBOBAHUA YEJIOBEKA 1
aTOMa HA HAIIEH OOIIEH 3e/ICHOM IJIAHEeTE.

VKpanHa — 0c06as CTPaHa, CO CBOEH OCO-
0011 muccuenn. OTHOCUTENIBHO HEOOIbIIAA
CTpaHa IOJAPU/Id MUPY OOJIBIIOE KOJIUYECT-
BO OTKPBITHIT B OOJIACTH ATOMHON IHEpre-
TUKU. 1 3TOM Ke CTpaHe CyKIEHO ObUIO UC-
IIBITATH ITOCIEICTBIA CAMOM CTPAIITHON B UC-
TOPUHU UEJIOBEUECTBA YEPHOOBUILCKOM KaTa-
crpodel, npousoreaest 30 ger Hazaz, [To-
3TOMY, C OCO3HAHHUEM CBOEH OCOOOU MHC-
cyY, YKPAUHA 3aHUMAET BAKHOE MECTO B UC-
CJIEAOBAHUAX, OTHOCAIIUXCA K 6E30ITACHOC-
TU ATOMHBIX 3JIEKTPOCTAHINI (ADC).



ADC B VKpanHe Tpou3BOAT OKOIO 50%
3NEKTPO3HEPINH, YTO ONPEAETIAET €€ CIpa-
TEIMYECKOE TTOJIOKEHUE CPEAU JIPYTHX OT-
pacnert. @yHKITMOHUPYIOT 15 peakTropoB Ha
3anopoxKcKon, PopeHCKOH, FOKHO-YKpanHc-
KO 1 XMEJIbHULIKON ADC € CyMMapHOM MO~
HOCTBIO B 13 880 MBT. VKpanHa BXOJUT B
TOII-5 KPYIHEHUIINX IIPOU3BOJUTENICH ATOM-
Ho sHepruu B Espornie 1 TOP10 B Mupe. Ec-
TECTBCHHBIM TPeOOBaHNEM K ADC ABIIICTCS
OI'PAHUYEHNE HEI'ATUBHOIO BJIMAHMA HA OK-
PYKAIONIYIO CPEY M IIEPCOHAL

Passutne MHMOPMALMOHHBIX TEXHOJIO-
I'MH IIPUBEJIO K MX IIMMPOKOMY BHEJPEHUIO
Ha ADC. BaKHOM 33/1a49€H SIB/IICTCS OOECIIe-
JeHUE OE30ITACHOM IKCIUTYyATAIUU LIU(PPO-
BbIX MH(POPMALIMOHHO-YIPABIIAIOIMNX CUC-
TeM (MYC), ABIAIOINXCS, B CBOIO OYEPEDb,
K/IFOYEBBIM 3BEHOM 6€30IMACHOCTH CTAHLINM.

ObecrieyeHre 1 OLICHHUBAHME 6E30ITACHOC-
TN ADC OCYHIECTBJIACTCA B TPEYIOJIbHUKE
«9KCIUTyaTUPYIOIIAS OPraHU3AMA (HECET OC-
HOBHYIO OTBETCTBEHHOCTD 32 6€30I1ACHYIO
AKCIVIyATAIHIO) — IIOCTABIIVK (HECET OTBE-
TCTBEHHOCTb 34 PAa3PabOTKY U IPOMU3BOJICTBO
©€30I1ACHOIO OOOPYIOBAHIL) — PEIYINPYIO-
IIUH OPraH (AB/IAETCA TOCYAAPCTBEHHON Op-
TFAaHU3ALMEN, OTBEYAIOIIEH 34 TOCYAAPCTBEH-
HOE PEryIMPOBAHNUE, HE3ABUCUMYIO OLIEHKY
U BbIZIa4y PA3PEINUTEIBHBIX JOKYMEHTOB I10
BKCIVIyATALAN )». PEryIMPYIONMM OpraHOM
Apgerca [ocyapCTBeHHas MHCTIEKLIMA A/1ep-
HOI'O PEIYJIMPOBAHMA YKPAMHDI, 4 HEITOCPE-
JCTBEHHYIO padoTy ¢ ADC U OCTABIIMKAMU
NPOBOJAT OPraAHU3ALINN TEXHUYECKOM MO/~
Jepxkkn. OfHa U3 HUX — [0CynapCTBEeHHbIN
HAYYHO-TEXHUYECKUI LIEHTP IO ANEPHOM U
paguaronHor 6esonacunoctu (I'HTL SAPD).

[Tocne nonydyeHus YKpauHON HE3aBUCH-
MOCTH (JIEJIOBAIO CO3AATH COOCTBEHHYIO CTPYK-
TYPY, CLIOCOOHYIO Ha JJOJDKHOM YPOBHE OCY-
LIECTB/IATD TEXHUYECKYIO TOZIEPIKKY I'OCY/Id-
PCTBEHHOI'O PEIYIMPOBAHKS B OOIACTH 6€30-
nacHoctu MYC ADC. [j11 31010 66T CO3/1aH
Xapbkopckuii prman (XP) THTL SAPb, ko-
TOpBIA 60s1e€ 20 JIeT BOBIVIABILUI 3ACIIYKCH-
HbI IEATENb HAYKU U TEXHUKU YKPAUHBL, JJOK-
TOP TEXHUYECKUX HAYK IIpodeccop MA. fct-
pedenenkuil. JlesrebHOCTb LienTpa BRIova-
JId: COBEPIIEHCTBOBAHNE HOPMATUBHOH Oa3bl
U IPUBEJEHHUE €€ B COOTBETCTBHE C MEKIYyHA-
POIHBIMU CTAH/AAPTAMM; OLIEHUBAHUE U I10-
BBIIIIEHHE 6e3011acHOCTH Beex MYC ADC 1iy-
TEM BBIIOJIHEHHA T'OCYJAPCTBEHHBIX SKCIIEP-
TU3 (IIPOBENEHO COTHU 3KCIIEPTU3); YIACTHE
B MEXK/IYHAPOAHBIX MPOEKTAX, CBA3AHHBIX C
obecrieueHreEM 1 orleHuBaHueM SIPb. D1y 3a-

JIa4H PELIAIMCD Y PEMIAIOTCA C YIJACTHEM COT-
PYAHHUKOB YHHUBEPCUTETOB. OCOOEHHOCTBIO
X® I'HTII APB GbLIO IOCTOSHHOE PA3BUTHE
University-Industry Cooperation (UIC) - ygac-
THE B COBMECTHBIX KOH(EPEHIMAX, CEMHHA-
pax; NPENOJABAHUE B By3dX; IIPUBJICYECHUE K
COTPYAHUYECTBY CIIELIUAINCTOB BYy30B B O0-
JIACTH GE30IACHOCTU M HAJJEKHOCTH, B YaCT-
HOCTH, B 1995 1 11 2001 I: GbUIN IIPUITIATIICHB
B KAYECTBE IKCIIEPTOB ABTOPBI 3TOU CTATHH.
B 2003 1. B sxypHAIE <IiepHast U paiaaly-
OHH4s1 OE30MACHOCTE> OBbUIA ONYOIMKOBAHA
crares XapueHko B.C, fcrpebenenxkuii MA,
Cwrip BB. «Hosble MH(POPMALTMOHHBIE TEX-
HOJIOI'MH M 6€30I1aCHOCTb MH(POPMALIFIOHHO-
VIPAB/BIOMMX cUcTeM ADC», ONPEIE/IUBIIASA
JIbHENIINE HAMIPABIEHUA B O0JIACTH HOD-
MAaTHBHOIO peryamposanus MYC ADC ¢ yue-
TOM BHEAPEHWS HOBOM JIEMEHTHOM 06a3Bbl,
BKJIXOYAA [IPOIPAMMUPYEMBIE JIOTUYECKHE UH-
Terpabable cxeMsl (I UIVIC), pacimpenust po-
JIM ¥ HOMEHKJIATYPbI UCTIOJIb3YEMOT'O IIPOI'Pa-
MMHOI'O OG€CIIEYEHN, PA3BUTHA MEXK/IyHA-
POAHON HOPMATUBHOM 0a3bl, HOBBIX TEXHO-
JIOTHU Y IPUHITATIOB pa3paborku MYC ADC,
Cnegryer OTMETUTD, YTO KO MHOIMM M3 HC-
CJIE/IOBAHMNM, BBITOJIHEHHBIX B PAMKAX 0003-
HA4YEHHbIX HAITPABIEHUI, IPUMEHUMO OIIpe-
JIEJIEHHE «BIIEPBBIC B MUPE» WIH «OfIHU M3 TIeP-
BBIX B MUPE». TaK, BIIEPBbIE ObUIO BBIIIOTHEHO
OBOCHOBAHME CTPYKTYPhI M IIPOLIECCOB JKNU3-
HEHHOI'O 1UK/IA 6e3oracHocty MYC ADC Ha
0ase IUIVC. Pesynsrarbl HCCIEIOBAHMEI ObUIA
HCIIOJIb30BAHbI ITPH IIPOEKTUPOBAHUU M OLE-
HUBAHMH GE30I1ACHOCTH HOBOI'O TIOKOJIEHHA
NYC ADC nHa 6aze [UINC, pa3paboTaHHbIX
HITIT «Paguit», TAKUX KaK CUCTEMbI aBapUii-
HOM U NPEAYIPETATEIBHON 3AIUThL PEAKTO-
A, ABTOMATUYECKOIO PETIYIMPOBAHMA, PA3I-

MaHenu 13 coctasa ynpasnsiolLer cuctembl 6e3onacHocT, PreHeHckas ASC, 3HepHOONOK 2,

cuctema npowsseneHa HIM «Paguiny.

BayecnaB
XAPYEHKO

3acny>KeHHbIN
n3obpetatenb YKpawHbl,
[0.T.H., npodeccop,
3aBefylowm kadenpsbl
KOMMbIOTEPHbIX CUCTEM
n ceten XAW,

anpektop HTLL
nccnenoBaHms

1 aHanusa Ge3onacHoCT

VIH(PaCTPyKTyp
HMM «Paguin»

Bnapanmup
cKkngae

O.T.H.,

npodeccop Kahenpbl
KOMMbIOTEPHbIX CUCTEM
n cetent XA
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PY3KH 1 OTPAHIYCHUS MOIITHOCTH PEAKTOPA,
I'PYIIIOBOI'O U MH/IMBH/IYJTHOTO YITPABICHIS
PETrYIMPYIOIIMMH OPraHAMU PEAKTOPA, HOP-
MAJIBHOM 3KCIUIyaTAIIH PEAKTOPHOIO U Typ-
OMHHOIO OTJE/IEHUI U Ip. Pe3yssrarel yKpa-
WHCKHUX Pa3pabOTOK ObUIM B AAJIBHEHIIEM
BHE/IPEHBI B MTOJIOXKECHMSI CTAH/IAPTOB MEKTy-
HAPOJTHOH 3JEKTPOTEXHUYCCKON KOMUCCHH
(manpumep, [EC 62566:2011 Nuclear power
plants — Instruments and control important
to safety — Development of HDL-programmed
integrated circuits for systems performing cate-
gory A functions) ¥ y4TeHbI B IIPAKTHUKAX Ha-
IMOHWIbHBIX PETYIMPYIOIUX OPraHos. Har-
pumMep, perynupytomuii opran CIIA Bbl-
nycrui B 2009 1. texunueckuii order EPRI
TR-1019181 Guidelines on the Use of Field
Programmable Gate Arrays (FPGASs) in Nuclear
Power Plant I&C Systems, y4UTBIBAIOIINIA VK-
PAMHCKUH OIIBIT OLIEHUBAHIIS K OOECTICYCHHS
6esonacnoctu MYC ADC Ha 6ase TUIMC,
Emie ofHMM BOKHBIM HAIIPABICHUEM B-
JISIOCh OOOCHOBAaHUE MBEpCcHOCTH MTYC ADC,
pazpaboranHou Ha 6aze [TVIMC. Briepsbie ObI-
JIO ITPOBE/ICHO OLIEHNBAHNE M OOOCHOBAHIE
6E30IACHOCTH CUCTEMBI YIIPABJICHUS U 34-
IUTBI PEAKTOPA, B KOTOPOH IMBEPCHBIE KOMII-
J1eKTbI A3-113 6bUIH BBIIIOHEHDI C IPUMEHE-
HUEM PA3HBIX IPOIPAMMHO-ANIITAPATHBIX
CPE/ICTB C UCHOIB30BAHUEM PA3TUYHBIX TH-
noB TUIVC. TTogo6HbIN 1TOAXon, ObUI BHE-
peH Ha Bcex 15 aHeprodnokax ADC YKpau-
HBI U MOJTBEPIKIICH 60JIEE YeM JIeCSITUNET-
HEN OE30ITACHON IKCIUTyATAIIACH,
ITpoBeIEHHBIE UCCIEOBAHMSL BO MHOI'OM
ONPEIEIN YCIIENTHOE JINLIEH3UPOBAHUE, BHEI-
penue U sKcIutyaTanuio MYC na sneproono-
Kax yKpanHCKkux ADC. B 2004 1 B YKpanne
ObUIN BBEICHBI B SKCIUIYATAIUIO /IBd HOBBIX
3HEProbsoKka — POBHO-4 11 XMEJIbHUIIKHN-2,
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Ha KOTOPBIX 6bUM NpuMeHeHb! YC HOBO-
'O IMMOKOJICHUS, B TOM YHcJjie U Ha 6a3e [UIC.

I[Tosy4geHHBIE 32 FOJIBI I TEIBHOCTH ITPAK-
TUYECKUE U TEOPETUUECKUE PESY/IBIATHI 0000~
IIEHBI B MOHOI'PAPIIIX «Be3011aCHOCTb ATOM-
HBIX CTAHUMI: MH(MOPMALMOHHBL U YIIPAB-
Jromue cucreMbl> (2004) u «CHUCTEMBI YII-
PABJIEHUS U 3AIIUTHI SJIEPHBIX PEAKTOPOB»
(2011), BBIIYIIEHHBIX KMEBCKUM H3/IATEIb-
CTBOM «lexHika» noj pefakimen Scrpede-
Henkoro MA. u Xapuenko BC. B 2014 ¢ B
CHIA nojy X PEAAKIIMEH BBIIIA MOHOTPA-
¢z NPP Instrumentation and Control Systems
for Safety and Security, TOATOTOB/IEHHAS COB-
MecTHO cotpyaaukamu T'HTII APE, HITIT «Pa-
1> 1 XA

BaxxabiM cobbrtrem B oonactu UIC 6bU10
cozmanre B 2007 1. Ha 6a3¢ Kapepbl KOMITh-
IOTEPHBIX cucTeM U cereil XAM HayyHO-
TEXHUYECKOI'O LIEHTPA UCCIEIOBAHMA U AHA-
Jm3a 6e3onacHocty uH@pacrpykryp (HTLI
HMABW), B OCHOBY JEATEIILHOCTH KOTOPOTO I10-
JIOKEHA MOJE/b spin off komnanuu (pasHo-
BUJTHOCTB JIOUCPHEH KOMITAHUN). LIeHTp ObLT
CO3/1aH U1 HOICPKKU JleaTeibHOCTU HITTT
«Paguri» Ipy JMLECH3UPOBAHNHN M CEPTU(]U-
Kauyy MYC ADC B YKpauHe U 32 PyOeKOM.
YeM YHUKAIbHA 9Ta OPraHU3AMA CPEI HEM-
HOI'OYHUJICHHBIX «KOJUIET 110 1exy»? [Ipexne
BCETO, TIPUHITATIAMU PEATAZAITAN BO3JIOKCH-
HOM HA COTPYAHUKOB MUCCHU. [ IpUHIUIIBI 3TN
— M3y4eHUE U IPUMEHEHHUE Oa3bl CAMBIX BbI-
COKHX MEKIYHAPOAHDBIX CTAHIAPTOB B CBOEH
cdepe, NPeeEMCTBEHHOCTb HAYYHBIX IIKOJI PA3-
HBIX [TOKOJICHUI, MAKCUMAJIbHO TECHAS CBA3b
TEOPHUHU OA3bI U YETKOT'O OCO3HAHUS TTPAKTH-
YECKUX LIEJIEN U METO/IOB X IIPUMEHEHUA.
Mornogple y4eHbIE, OCO3HAIOIIUE 3HAYCHHE HC-
CJICTIOBAHWM, W TIPU TIOJZICPKKE CBOMX HAC-
TABHHKOB I'OPA310 3(P(PEKTUBHEE MOT'YT BHE/-



PATD PE3YIIBIATHI UICCIEIOBAHUI B ObICTPO ME-
HSIOLIEMCS COBPEMEHHOM Mupe. COEIMHEHNE
BOCUHO HAYYHOI'O M GU3HEC-OPUEHTUPOBAH-
HOI'O OIIbITA B OOJIACTH TEXHUYECKOIO KOH-
CJITHHI'A ITO3BOJIWJIO TOIYyIUTh YHUKAIbHbBIE
LU YKPAUHCKOI'O X MUPOBOI'O PhIHKA PE3YIIb-
TATBL

I1epBBbIM KPYIIHBIM IIPOEKTOM, BBITIOJTHEH-
HbM ¢ yaactuem HTLI MABH, asisuiach noa-
JEPKKA JIMLEH3UPOBaHuA YCB (YIIPaBiLiio-
EN CUCTEMBI OE30ITACHOCTH), PA3PA0OTaH-
HOM 1 rtocTaieHHoM HITIT «Pajmii» st ADC
Kosnopyit (bonrapus, 2008-2010 rT). 910
ObUI KDYITHEHIITNI KOHTPAKT, BBIIIOJIHEHHBIA
VKPAUHCKUM IIPEAIPUATHEM HA CyMMy OO-
see 100 MTH eBpo.

B ocnoge pocrwkenurt HTL MABU otme-
TUM C1eaytomuye noaxoap! K UIC: mocTpoenue
JIOJITOBPEMEHHDBIX OTHOILIEHUI C B/IA/IE/IbLIA-
MM OU3HECA U €ro 00I1Iee IOHUMAHUE; BHITIOJI-
HEHHE HECKOJIbKMX HEOOJIBIINX YCIIEITHBIX
IIPOEKTOB, IIPEAIECTBYIOIMX KPYITHOMY IIPO-
€KTY; 3HAUUTE/IbHBIA OIBIT U SKCIIEPTHBIC 3HA-
HUA 110 IIPEAIIONIATAEMbBIM HAIIPABICHUAM JIC-
ATEIBHOCTH (B JAHHOM CJIy4d€ — B HAJIEKHOC-
T 1 6e3011aCHOCTH UT); HapaGOTKA HABBIKOB,
KOTOPBIE MOI'YT ObITb IOTEHLIMATIBHO BOCTPE-
OOBAHBI UHYCTPUEH; HAPAIIUBAHUE OIIbITA
MEKIYHAPOLHOM AEATEIHOCTH M 3HAHWE AHT -
JIMFICKOI'O A3bIKA. Byllydy MPaKTUKAMH B O0-
sactu UIC, corpygumku HTLL MABH, kpome
PELIEHNA 33144 JIMLICH3UPOBAHNA U CEPTU-
(bHKALINY, PAZBHUBAIN CJICAYIOLINE HAIIPABIIC-
HYSL: PA3PA00TKA KOHLICIIIIAN U 3AITYCK YKPa-
nHCKoro UIC areHTCTBa; ITOCTOSTHHBII JTUAJIOT
MEXYy IIPEACTABUTEIIAMI HHIYCTPUN U YHU-
BEPCUTETOB, BBIIIOJIHEHHUE COBMECTHBIX IIPO-
€KTOB MPOABIWKEHUA B YKPAMHE KOHLIEIIIUU
UIC, B 4aCTHOCTH, PETY/BIPHOE IIPOBEICHUE B
Vkpaune cemunapos BASIC (Workshop on
Business Analysis and Project Management for
Innovative Startups in Critical Domains) u ipy-
'YX TEMATHYECKUX MEPOIPHUATUL; yIACTHE B
poekTax EBpocorosa o nporpamme TEMPUS;
IIOCTOSTHHOE ygacTHe € 2013 It B KA4ECTBE CIH-
KEPOB B MEXKIAYHAPOJHBIX KOH(PEPEHLIMAX
University-Industry Interaction Conference (op-
ranuzatop University Industry Innovation
Network), Apyrux (popyMax, MOCBAINICHHBIX
UIC, pa3BuTHE 1 BHEAPECHUE MPAKTUICCKUX 1
TEOPETUUECKUX MONOKEHNH KoHLermmu UIC,

B 2012 . ¢ yuactrem coTpyHHUKOB [Tosrra-
BCKOI'O HAIIMOHAIBHOI'O TEXHUYECKOIO YHH-
Bepcurera nMeHu FOpust Konpatioka 6pi1a
cozmana spin off kommanus Poltava-V&V —
JONoMHUTEIbHAI Tiommaaka HTL s Hesa-
BUCUMOH Bepu(prKarmy 1 Bamarmm HITTT

Bauecnas XapdeHko, Bnagumup Cknsp (Maem npuxonat Ha Kanpu)

«Panii». 3eck pa3paboTaHa ¥ BHEPEHA TEX-
HOJIOTMS BEPU(PHKATIMN U BATAIALTAU TIOITHO-
'O XKM3HEHHOI'O LIMK/IA IU1aThopmbl 1 UYC Ha
Oase IUVIMC, BRIOYas: TEXHUYECKUE OO30PbI
JIOKYMCHTAITUH; TPACCUPOBKY TPEOOBAHUI,
CTATUYECKUM aHATTN3 KOJIA; TECTUPOBAHUE, BPE-
MEHHOE 1 JIOTHYECKOE MOJIETTMPOBAHKE TIPOT-
PAMMHBIX MOJTYJIEH M1 UHTETPHPOBAHHOI'O KO-
J1a; TECTUPOBAHHE UHTEIPUPOBAHHBIX TTPOT-
PAMMHO-AMIAPATHBIX CPEJICTB; TECTUPOBAHHE
JIUATHOCTUYECKUX (DYHKIIME C BHECECHUEM
MPOTPAMMHO-AITIAPATHBIX JIE(DEKTOB.

B nepuon 2011-2014 rr. na HNN «Papwii»

6bIn BbINONMHEH NEpBblii B MMPE NPOEKT no pa3paboTke

U CepTMtiUKaLuN NporpaMmMmMpyemoro noru4ecKoro

koHTponnepa (MJIK) na 6ase NJIAC.

TTocnerHsAA TEXHONIOI YA 3ACITYKUBACT OCO-
OOro BHUMAHHM, IIOCKOJIBKY OOJIAIAET MUPO-
BOIM HOBHU3HOI C TOYKU 3PEHUS PEATTU3ALINNA
34CeBa Je(PEKTOB B ILIAT(HOPMY OE30ITACHOC-
TN Ha 06ase [UIMC, BKIIOUas anmnapaTHyio
YACTb U NIPOTPAMMHBII KOJ,

Taxkum o6pazom, pazsutre UIC B obmactu
JIAIIEH3UPOBAHWA U cepTrduKarmm MYC ADC
IIPUBEJIO K CO3/IAHUIO HAYYHOI'O HAIPABIIC-
HMS U IIKOJIBI 10 OOECTIEYEHUIO U OLICHUBA-
HHIO (PYHKIIMOHAIBHOIM 6e3oracHocty UT.

CrepyerT OTMETHUTD Psifl, MTHHOBALIMOHHBIX
IIPOEKTOB, BBITOMHEHHBIX Ha HITIT «Pagmit»
B pamkax UIC nipu noaaepkke HTL MABU
U Poltava-V&V (IIpeiCTaB/ICHbL HIDKE).
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BROYHbIN WMT ynpaBneHus SHeproboka 2 PreHeHckon ASC nocne MopepHu3aLmy,
BbINONHEHHOM ¢ y4qactem HIM «Pagumy» B 2008 T.

B nepuopn 2011-2014 rr. na HIIIT «Paguit»
ObUI BBITOJIHEH IIEPBBIF B MUPE IPOEKT I10
Pa3paboTKe U CEPTU(PUKALIMN IIPOIPAMMU-
pyemoro yiorndeckoro Konrposiepa (ITVIK)
Ha 6aze [VIMC. Jannad rwiatgopma MOomydn-
J1a HazBanue RadICS. Ceprugukaryst ocyie-
CTBJIAJIACH HA COOTBETCTBUE TPEOGOBAHUAM
craggapra MOK 61508, KOTOPbIiT peansyeT
Hanb0J1e€ BEICOKUH YPOBEHD TPEOOBAHUI 110
©E30ITACHOCTU K MPOIPAMMHUPYEMBIM KOM-
IIOHEHTAM M CUCTEMAM.

B 2013-2014 1. HITIT «Pajguit» 3aKII0YIT
KOHTPAKTBI C KAHAICKOIM KoMItaHuer Candu
Energy (pa3gpadOT4UK TLKETIOBOAHOIO PEAK-
TOpa CANDU) Ha NPOEKTUPOBAHUE U IIPO-
MU3BOJICTBO JIBYX CUCTEM OE30MACHOCTU Ha
6aze IUIMC s aprenTuHCKoN ADC DMOa1-
C€: ABAPUMHON CUTHAIU3ALIMH [IIUTOB YIIPAB-
JIEHUA Y U3MEPEHUA CKOPOCTH BPAIEHUA
IVIABHOI'O LIMPKYJIALIMOHHOI'O HACOCA. B 31O0M
npoekre HITIT «Papnii» BIIEPBbIE PEUIN30BAIL
JmneHsuposanue MYC ADC Ha 6asze [UIKIC
10 TPeOOBAHMAM KaHajbl 1 ADI€HTHUHBL

B 2014-2015 rr: HITIT «Pamit> BBIIOJIHII
HUCCJIEAOBATENBCKAN TTPOEKT B IMTAPTHEPCTBE
¢ Electricite de France no pazpadoTKe U u3-
T'OTOBJIEHHIO TECTOBOI'O IIPOTOTHIIA JUIA U3Y-
JeHus1 KOHTposuiepa Ha 6ase [UIMC. Hecmor-
P HA UCCIENOBATENILCKUI XAPAKTEP IIPOEK-
T4, Iyl pazpadarbiBacmon MYC 6bu1 peann-
30BAH YKM3HEHHDII LIUK/I COIVIACHO CTAHAP-
TaM, IIPUMEHAEMBIM B JIMLIEH3MOHHOM TPAK-
TUKE BO PpaHIim.
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B 2015-2016 rr: HITIT «Pajwiit> pa3paboTan
CHCTEMY YIIPABJIEHHA NCCIIEIOBATENILCKUM Pe-
AKTOPOM VI HAyYHO-UCCIIEIOBATEIBCKOIO
nucruryra CNEN-IPEN (Bpaswin). Jluten-
3UPOBAHUE CUCTEMBI BBITOJIHAIOCH COIVIACHO
PErYIUPYIOIM TPEOOBAHUAM Bpasmimn.

C 2015 r. HIIIT «Paguit» IpoBOAUT pado-
TBI IO ceprrduKanmm wiargpopmsl RadICS
COIVIACHO TPEOOBAHMAM PETYTUPYIOIIETO Op-
rana CIHIA (Nuclear Regulatory Commission,
NRC). [JaHHas nporpaMMa pacCyuTaHa Ha
HECKOJIBKO JIET, IIOCKOJIBKY B PAMKAX JJAHHOM
CEPTUMUKALINN TIPELIBABIAIOTCA JOCTATOU-
HO JKECTKHE TPEOOBAHUA K IIPOAYKTY, B OCO-
OEHHOCTH, K IIPOLIECCY KU3HEHHOIO 1UKIIA
U K TECTHUPOBAHUIO HAd YCTOMYHMBOCTD K BHEIII-
HMM BOZJCHCTBYIOIIUM (DAKTOpaM.

HecMmoTps HA JOCTUTHYTBIE YCIIEXH, 1A/Ib-
Hernmee paspurye UIC B paccMaTpuBacMOn
O0OJIACTH CONPSDKEHO C PSAOM IIPOOIIEM, TIPEXK-
JI€ BCEI'O, KapoBbIX. YoioxxHenue NMYC ADC
NPUBOJUT K TOMY, YTO VI UX OLICHHMBAHWA
HEOOXOIMMBI BCE OOJIEE ITTyOOKHE UHDKEHEP-
Hbl€ 3HAHUA. B TO e BpeMs CIEelUaINCThI
NPEANIOYUTAIOT TPYAOYCTPOUCTBO B O6/IaC-
1 UT, XapakrepusyeMoi 6051e€ BBICOKMMU
3apIVIATAMM U HE TAKHMM YPOBHEM OTBET-
CTBEHHOCTU. HenocpeaCcTBEHHAA MOAIOTOB-
K24 CIICLIMAIMCTOB B OOJIACTU OE30ITACHOCTU
NYC u UT (safety engineer) B YKpauHe HE
BBITTONHSIACh. B XAW 11oAroToBKAa GaKaIaB-
POB U MAaruCTpoB IO cyber security / safety
Hayara ¢ 2012 .

Tem He meHee, HakoruieHHbIH ombIT UIC B
00acTU OOECIICUEeHMS U OIIEHUBAHUS OE€30-
rnacHoctu MYC ADC no3BossieT rOBOPUTh O
NEPCIEKTUBHOCTH JAIBHENIIEIO COTPYIHU-
YECTBA B CJIEAYIONIMX HAIPABICHUAX: KUOEP-
6e3omacHocTb MYC ADC, BKITIOYAS KOMITO3H-
LIMIO CBOMCTB Security 1 safety; npuMeHEHNE
U PA3BUTHE METONONIOIrNU Assurance Case,
BKJIIOYAA PAa3pabOTAHHOE B YKPAUHE HAIIPAB-
senue Assurance Case Driven Design; paspa-
00TKa MOJEesIel A(PPEKTUBHOIO U OIITUMAIb-
HOI'O PACIIPE/IENIEHUA PECYPCOB HA CEPTUDHU-
KAlWIO U JIMLIEH3UPOBAHUE; BHEPEHUE OITbI-
T4, IOJY4EHHOI'O B MEXKYHAPOAHbIX ITPOEK-
TaX, B IPAKTHUKY JIMLIEH3UPOBAHUA 1 CEPTU-
(PUKALIMH YKPAMHCKOTO PETYJIMPYIOILETO Op-
I'aHa; JIbHENIIEE PA3BUTHE TEOPHUN U IPAK-
TuKu UIC,

Mup MEHAETCA, TEOPUH MOT'YT YCTAPEBATD
U HE YCIIEBATD 3d CTPEMUTEIBHO M3MEHAIO-
IMMUCA peataMy. OHAKO JIIOOOBb K CBO-
EMY JIeJTy U IIOHMMAHHUE BAKHOCTH IPAKTH-
YECKMX PE3YJIBIATOB MO-TIPEKHEMY CTOAT HA
crpaske 6€30IMACHOCTU U IIPOIPECCA. [ |
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INFORNMIATION SECURITY RESEARCH
FOR INNOVATIVE PRODUCT
AND SERVICE DEVELOPNMENT

The widespread use of information technology in virtually all fields of everyday economic, social,
technical, cultural and other buman activity, creates ever increasing concerns about the securi-
ty, reliability and the privacy of any action.

echnology users (including indus-
tries and nations) are increasing-
ly concerned that technology
vendors and powerful govern-
ments and organizations possess alterna-
tive means of overcoming standard algo-
rithms. Additionally, the Internet of Things
paradigm, accentuates the necessity for the
development of computationally simple but
robust solutions for specialized problems.

The Informatics Laboratory (i-Lab) of the
Hellenic Military Academy has presented inno-
vations that provide answers to the above
problems and is constantly conducting research
towards the direction of proposing tailored
algorithms for innovative applications.

The Hellenic Military Academy was found-
ed in 1828 and it is the oldest higher educa-
tion institution of the Greek state that educat-
ed the first engineers in modern Greece. The
Informatics Laboratory (i-Lab) is conducting
teaching activities that cover the undergrad-
uate and postgraduate courses and the provi-
sion of specialized training to external bodies.
The main part of the scientific effort pursued
by the laboratory is research and develop-
ment in the fields of Information Security,

NIKOLAOS G. BARDIS

Nikolaos G. Bardis received the diploma of Computer Engineering and the PhD degree from National
Technical University of Ukraine (Polytechnic Institute of Kiev) in 1995 and 1999 respectively. He is currently
an Associate Professor at the Hellenic Military Academy — Department of Mathematics and Engineering
Sciences and the Director of the Informatics LAB at the same institution. Collaborates as a lecturer and
researcher at the University of Athens — Department of Mathematics and entered the postgraduate course
of Cryptography and Security of Information Systems. His research interests include cryptography and data

Cryptography, Cyber warfare and Cyber
Security, System Engineering, Operational
Research, Signal Processing, Simulation,
Software Engineering, Microprocessors and
Serious Computer Games. The lab is highly
involved in R&D efforts for the benefit of the
industrial, financial and government sectors
and is actively seeking participation in inter-
national research activities. It has especially
close ties with Greek higher education insti-
tutes such as the University of Athens, the
University of the Peloponese, the National
Technical University of Athens, the
Polythechnic Institute of Crete, the National
Center for Research «Democritus» et. al.

B TECHNOLOGICAL RESEARCH

AND INNOVATION
Members of the Informatics Laboratory have
in recent years presented innovative solu-
tions, in answer to problems that arise in
specific applications.

e 1. Vulnerability Assessment, Penetration
testing or «Ethical Hacking» and Adversaries
simulation service

With an ethical hacking service the abil-
ity of applications, systems or networks to

Nikolaos
BARDIS
and
Nikolaos
DOUKAS

Informatics LAB
Department

of Mathematics

and Engineering Sciences
Faculty of military sciences
Hellenic Military Academy

security, information theory, coding theory, systems engineering and applications in defence. He has published in over 40 peer-
reviewed journals and conferences. He is a member of the Technical Chamber of Greece, Technical Program Committee (TPC)
of the IEEE Communication Society (COMSOC), IEEE Computer Society Technical Committee on Computer Communications
(TCCQ), Technical Council on Software Engineering (TCSE) of the IEEE Computer Society and IEEE Information Theory Society.
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NIKOLAOS DOUKAS

Nikolaos Doukas, received his BEng (1st class honors), MSc and PhD Degrees from Imperial College, London
in 1992, 1993 and 1998 respectively. He is currently an Assistant Professor of Information Technology in the
Hellenic Army Academy. He has got extensive teaching experience at the Athens University for Economics
and Business, Imperial College, the Hellenic Air Force Academy and the Hellenic Army Academy. His research
interests include Cryptography, Data Security, Software Engineering, Decision Support Systems, Data Mining,
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withstand cyberattacks may be evaluated.
This involves authorizing an ethical hack-
er to use current cybercrime techniques
against an organizations infrastructure, in
order to expose unknown vulnerabilities
and their potential effects.

This differs from vulnerability scanning
that is a largely automated process for eval-
uating documented vulnerabilities miscon-
figurations or weaknesses. Penetration test-
ing, is a manual process that may use auto-
mated and custom tools, but the founda-
tion of the work is human ingenuity and
skills. I-1ab is experienced in ethical hack-
ing and adversaries simulation services.

e 2. Development of Crypto Applications
with high level security.

Methods and systems with high security
level have been developed for the synthesis
of cryptographic algorithms with modified S-
boxes for standard algorithms such as the AES,
true random — pseudo random number gener-
ators and devices of error control for real time

communication systems. Security conscious
businesses and organizations may use open
source Crypto Applications with high level
security, in order to maintain data integrity
and security. The aim is to exclude the possi-
bility of unauthorized access by government
agencies, the initial algorithm designers and
hackers. The laboratory has already provided
users and Telecommunications, € commerce
and e banking organizations with crypto tools
for their exclusive use.

e 3. Development of Power Analysis
attacks resilient AES implementations.

Power analysis attacks threat a large
number of simple computer users as,
currently, 60% of the computer terminals
include embedded microcontrollers and
smart cards. Such an attack may expose the
closed elements (keys and access codes) of
the network protocols for data security.

The i-Lab has developed techniques for the
polymorphic implementation of AES algo-
rithm on microcontrollers and smart-cards.

Picture 1. Platform for develop and testing polymorphic AES implementations
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The techniques for polymorphic implemen-
tation have been implemented on small micro-
controllers that are suitable for embedded
operation.

e 4. Development identification systems
for large number of users for high level
security

A particulatly acute problem, is the prob-
lem of fast and secure identification in mobile
devices and embedded microcontrollers, with
limited energy consumption possibilities, that
are commonly end user devices.

The i-Lab developed algorithms that accel-
erate «zero knowledge» user identification via
hardware implementations. They are based
on using finite field arithmetic to replace the
usual modular arithmetic. This solution has
facilitated the development and provision of
innovative remote services with strong user
authentication, but without the need for phys-
ical evidence.

e 5. Processing methods for Information
Availability using Cloud Technologies

A pre-requisite in order to guarantee the
high reliability of information storage in
distributed systems, is the existence of effec-
tive means for recovering data in the case
of loss of access to one or more storage
nodes.

The i-Lab developed method for back-
up and restoring data that is stored on differ-
ent remote disks. The method is highly
resilient to temporary or permanent loss of
access to a significant proportion of these
nodes. The proposed method ensures a high
level of survivability of cloud systems in
demanding applications.

e 6. Development and processing meth-
ods for authenticating users and the fast
computation of PKI on Cloud Technologies

The emergence and increasing use of cloud
technologies affect the security of computer
information processing. Additionally, the avail-
ability of powerful computing resources may
allow potential attackers to multiply the effec-
tiveness of overcoming existing information
security systems.

The i-Lab developed methods for secure-
ly performing the calculations required for
modular exponentiation, an operation
fundamental to many cryptographic algo-
rithms, using remote or distant computa-
tional resources. These methods avoid the
disclosure to the cloud resource, of either
the data or the secret keys.

B CONCLUSIONS

A number of technological advances have
been prevented that provide tailored, modi-
fied or targeted solutions to common data
security, integrity and reliability problems.
These advances promote the ability of tech-
nology users to incorporate cutting edge
information protection into innovative appli-
cations. Several of these techniques are
already being applied by financial institu-
tions, industries and government agencies,
while the remaining have been developed
as operational prototypes. The Informatics
Lab of the Hellenic Military Academy is an
active research and teaching institution,
presenting a diverse set of specializations
and a highly successful history of National
and International collaborations. [ ]

Picture 2. Security algorithms for identification and error control incorporated in Arduino controlled drone
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KPUNTO3ALUIMTA: BCE CHAYAJA?

KPUNTOrPA®UYECKUMA ANOKANUINCUC

noc
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TKBAHTOBbIH MUP

Ioumu demexmuenan ucmopusn 0 NOCIMKEAHMOBOU Kpunmozpaghuu.

AnekcaHap
noTnnN

Mpodeccop
3amectutenb

rNaBHOrO KOHCTPYKTOpa
3A0 «UHctuTyT
MHbOopMaLMOHHbIX
TexHonorum»

' Quantum Safe Cryptography and
Security An introduction, benefits,
enablers and challenges
http://www.etsi.org/images/fi-
les/ETSIWhitePapers/QuantumSafe
Whitepaper.pdf

B BALUMHITOH, 26 MA4 201X. 3.15
[enepan TA. IPOCHY/ICA OT PE3KOIO 3BOHKA.
OH NpOTAHYI PYKY K TEeIE(POHY U, MEIBKOM
B3IVIAHYB Hd YAChl, ABTOMATUYECKH 3AIIOMHILI
BpeMs. 3BOHWI ICKYPHbBI OpULIEP, KOTOPBIA
KOPOTKO JOJIOKHIL:

— Cap, AOKIAJBIBACT JEKYPHBIA OpuLiep
Ixoncon. Kox «KBaHt». JIexKypHaa MaivHa
VKE B ITyTH.

— Cracu60, [I;KOHCOH. — OTBETHJI TEHEPATT
U J1a1 OTOOI.

[enepast XKoan 9T0ro Kojd, HO HE TaK CKOPO.

— Heyxenm Hauayiocs? — nogymai OH.

Mamna npubbsuia yepes 15 MUHYT. DTOro
OBLIO BIIOJIHE JJOCTATOYHO, YTOOBI COOPATHCS
Y BBIEXATh B IITA0-KBAPTUPY AreHTCIBa. [l0-
pora 3amsId HE O4EHb MHOI'O BPDEMEHM. .

B LUTAB-KBAPTUPA ATEHTCTBA. 4:00

VIO6HO Pa3MECTUBIIIHICH 32 PAOOYUM CTOJIOM,
I'€HEPAI BBICYIIAT JOKIA]] JEKYPHOIO O(hU-
uepa. [1a, 310 Iydiocs. JlexxypHbIi opuriep
JOJIOKIL, 9TO B 3.05 €My IIOCTYIIWII 3BOHOK
u3 llenTpa MOHUTOPHHIA, U3 KOTOPOI'O CTa-
JIO SICHO, YTO COBMECTHBIN KAaHA/ICKO-AIIOHC-
KM SKCIIEPHUMEHT IO UCTIBITAHUIO TAK HA3bl-
BAEMOIO large-scale KBAaHTOBOI'O KOMIIBIOTEPA
YBEHYICA yCIEXOM. LleHTp MOHHUTOPHUHIA
ATEHTCTBA JABHO OTCJICKHUBAI KAHAIBI KOM-
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MYHMKAIIMM YYEHBIX, PA0OTAIOIIUX B ITOM
IIPOEKT4, ¥ CETOIHA U3 UX IIEPETOBOPOB CTa-
JIO SICHO, YTO ITOT KOMIIBIOTED CO3/IAH.

V AreHTCTBa OBUI U CBOH MHTEPEC. B nop-
BAJIE, TAM, IVI€ PAHbBIIE CTOSI 3HAMEHUTBHIN
CRAY, y2xe paboTas1 KBAHTOBBIM BBIYUCIUTEb.
[enepan nodmarogapwi opuLiepa 1 Jajl eMy
VKA3aHUA 10 HAYaJIy NEHUCTBUM, B COOTBET-
CTBHH C KOJIOM «KBaHT»>. MaIIIHA 3aBEPTEITACH,
u yepes 20 MUHYT B KAOUMHETE TEHEPAIA JIOJDK-
HBI ObUIA COOPATHCS COTPYAHUKH, OTBETCTBEH-
HBIEC 32 OKOHYATEIbHOE YTOYHEHUE IUIAHA
JENCTBUM HA CJIy9ail «KPUIITOIPAPUIECKOIO
ATIOKAJIMIICUCA». [eHepasT CJIerka V/IbIOHYIICS
PO €e6s1, HE yMaI OH, YTO TAK CKOPO IPHU-
JIETCA PEAIBHO PACCMATPUBATD TAKOM CLIEHA-
purt. Ouuiep yies, IPUKPLIB ABEPD. Y I'eHe-
pana 6pu10 20 MUHYT 10 HAYa/Id COBEIIAHI,
U OH PELII IIPOCMOTPETH HEKOTOPBIE CBOU
MATEPUAIbI ¥ OCBEKUTD ITAMSATD.

OH JIOCTI IAIIKy U3 SAIHKA CTOJIA U OTK-
pbul ee. [IepBbIM TOKYMEHTOM ObUId KOPOT-
Kas1 CIIPABKA 110 OT4eTy' N8 TEXHUUECKOI'O KO-
murera Quantum-Safe Cryptography (QSC,
https://portal.etsi.org/tb.aspx?tbid=83
6&SubTB=8306). 10 KOMUTET 6BLT CO3/IAH ETSI
(European Telecommunications Standards
Institute) w1 pa3paboTKu NPEIOKEHNUN U
CTAHJIAPTU3ALMN PEHIEHUI TAK HA3bIBAEMOI



TABLE 1

CONMPARISON OF CONVERTIONAL AND QUANTUIM SECURITY
LEVELS OF SOME POPULAF CIPHERS

Conventional Computing

Algorithm Key Length
RSA-1024 1024 bits
RSA-2048 2048 bits
ECC-256 256 bits
ECC-384 384 bits
AES-128 128 bits
AES-256 256 bits

Effective Key Strength / Security Level

Quantum Computing

80 bits 0 bits
112 bits 0 bits
128 bits 0 bits
256 bits 0 bits
128 bits 64 bits
256 bits 128 bits

KBAHTOBO-0€30MaCHON KpunTorpaguu. Ha
NIEPBOI YK€ CTPAHULIE 3TOI'O OTYETA CIIELHA-
JmcThbl B 2015 107y yIBEpKIAM UTO: «be3 KBaH-
TOBO-O€30ITIACHON KPUIITOI PAPHH 100 UH-
popmald, KOTopas NEPENABAIACh PAHEE U
OyJeT IEPEAABATHCA B OYYILIEM IIO CETSAM, 51B-
JIAETCA YA3BUMOM K IEPEXBATY U PACKPBITHIO>.
B oruere o4enb CHO ObUI OOPUCOBAHBI Y-
PO3bI TOABJIEHNA KBAHTOBOI'O KOMIIBIOTEDA.
Iepes 171a3aMu reHEPAIA JIEKAIA IIPOCTAA Kap-
TUHKA C TPEMA BOIIPOCAMMU:

X: «<how many years we need our encryp-
tion to be secure»;

Y: <how many years it will take us to make
our IT infrastructure quantum-safe»;

Z: <how many years before a large-scale
quantum computer will be built».

«CyJi 11O IOK/IJTy JIEKYPHOI'O O(PHLIEPA, MbI
OIMOINCh C MPOrHO3AMH BEJIMYUHBI 11apa-
Merpa Z. Y 3T0T MOMEHT HACTYITHI HAMHOI'O
PAHBIIIE, YEM MBI OKUIIN> — TIO/IyMaJI T€HE-
paL YTO 9T0 3HAYWIO? B CIIPABKE YETKO YKA-
3bIBAIOCh, YTO:

1. Jt062as1 KPUITTOCHUCTEMA, CTOMKOCTb KO-
TOPOM OIUPAIACH HA MATEMATUYECKYIO CJIOK-
HOCTD 34/1a4M (PAKTOPU3ALUU LIEJIOTO YHCIIA
Y JJUCKPETHOT'O JIOTAPHU(PMA, C CETOAHAIIHEIO
JIHA CTA14 PABHA HYJIIO. A 3TO BKJIIOYAET BCE
RSA, RSA, DSA, DH, ECDH, ECDSA kpurrrocuc-
TEMbI M1 UX MHOT'OYHCJIEHHBIE MOAU(DUKALTUN.

2. JHOOOM KPUITTOIIPOTOKOJ, IIOCTPOECHHBIA

H4 OCHOBE THUX KPUITTOCHCTEM, C CETOHAII-
HET'O JIHS HE SIBJIICTCS OE30IACHbBIM.

3. JI060¥1 IPOAYKT ¥ CUCTEMA 3AUTDL, C-
TIOJIB3YIOIIME TU MPOTOKOJIBI, C CETOAHAII-
HET'O JIHA HE 3alUIIEHDL

[enepan ocMOTPeENn Ha TAOJMLLY, TIPUBE-
JEHHYIO B oT4ere: (Tadi. 1)

VBUIIEB KOJIOHKM LIU(P, OH €le pa3 yoe-
JWICA — HAZIEATHCA MOYKHO TOJIBKO HA HOBBII
Osounbii mU@p AES, KOTOPBII 06eCIIeunBa-
€T Hy)KHYIO CTOMKOCTb. Bce HecuMMeTpryHbIe
AITOPUTMBI MOKHO CMEJIO BBIOPOCHTD.

B anenyronert cripaBke NMPUBOIWIMCH JIAH-
HBIE, B KAKUX Cpepax B IIEPBYIO OYEPEDH CTO-
UT OXKUIATH IPoOIeM. D1u Besgecyire RSA u
ECC Kpenko nocaii BCeX Ha TEXHOIOTYEC-
KUA HAPKOTHK. CRIAABIBAIOCH BIIEYATIIEHUE,
YTO 310 ObUIA YbA-TO 3/1as MIyTKa. MHppacT-
PYKIypa OTKPBITOI'O KIHO4Yd, 6E30ITACHOE PACII-
peneseHys IIPOrpaMMHOIO O0ecieyeHs, (pe-
J€PATUBHAA ABTOPU3ALIMA, OOMEH KIFOYAMH I10
OTKPBITBIM KaHAJIAM, 3AIUINEHHAd I104YTd
S/MIME, VPN u IPSec, SSL u TLS — Bce Tenepb
IO/, I'PO30¥i. Bee 311 TEXHONOIMM B OMH MO-
MEHT CTIM HEOE30ITACHBIMU. [ 1071 yrpo30r OKa-
34/IMChb MWJUIMAP/bI OKOHEYHBIX YCTPOUCTB
MOJIL30BATENIEH (TEHEPAJT BCIIOMHIII JIOKIA]
Bart Preneel?, B KOTOpOM OH OTMETHIL, UTO Pa3-
JIMYHBIX OKOHEYHBIX YCTPOYCTB U IIPUJIOKE-
HUI, YSI3BUMBIX TENEPb yke B 2014 oy, 66110
OKOO 40 MWIIMAPJOB), BCA MH(PPACTPYKIYPA

PUCYHOK 1
LEAD TIME REQUIRED FOR QUANTUM SAFETY

P Time

?http://www.etsi.org/images/fi-
les/Events/2014/201410_Crypto/e-
proceedings-QSC-14.pdf
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KPUNTO3ALUMTA: BCE CHAYAJNA?

?NISTIR 8105 Report on Post ~ Quan-
tum Cryptography

http:/ /csrenist.gov/publications /drafts/
nistir-8105/nistir_8105_draft.pdf

Algorithm

Advanced Encryption
Standard (AES)

Elliptic Curve Diffie-Hellman
(ECDH) Key Exchange

Elliptic Curve Digital
Signature Algorithm
(ECDSA)

Secure Hash Algorithm
(SHA)

Diffie-Hellman (DH)
Key Exchange

RSA

RSA

Function

Symmetric block cipher used
for information protection

Asymmetric algorithm used
for key establishment

Asymmetric algorithm used

for digital signatures

Algorithm used for comput-
ing a condensed representa-
tion of information

Asymmetric algorithm used
for key establishment

Asymmetric algorithm used
for key establishment

Asymmetric algorithm used

SUITE B - RECOMMENDATION NSA

Specification

FIPS Pub 197

NIST SP 800-56A

FIPS Pub 186-4

FIPS Pub 180-4

IETF RFC 3526

NIST SP 800-56B rev 1

FIPS PUB 186-4

TABLE 2

Parameters

Use 256 bit keys to protect
up to TOP SECRET

Use Curve P-384 to protect
up to TOP SECRET.

Use Curve P-384 to protect
up to TOP SECRET.

Use SHA-384 to protect up
to TOP SECRET.

Minimum 3072-bit modulus
to protect up to TOP SECRET

Minimum 3072-bit modulus
to protect up to TOP SECRET

Minimum 3072 bit-modulus

for digital signatures

to protect up to TOP SECRET.

IM(PPOBAHIA B CETX, OOIAYHbIE XPAHWINIII,
MHOrourcsieHHble SCADA-cucreMsl Y XOTb B
HOCJIEAHIX M UCTIONTb30OBAJICS HANEKHBIN AES,
HO PACTIPENENIEHHUE KIIOYEH CTPOMIIOCH HA YKE
HEOE30IACHBIX ITPOTOKOMAX.

Ero aHaJIMTHKA JOJIOXKUIIN, YTO Hanbosee
VA3BUMBIMH C(PEPAMU CTAHYT MEAULINHA, (pU-
HAHCBI, MOOWJIbHBIE IIPHJIOKEHUA (4 3TO KO-
CHCTEMA JIEKTPOHHOMN UAEHTHU(HKALINH, 33-
IIMTA ABTOPCKUX IIPAB HA LIU(PPOBOIT KOH-
TEHT, YIAJIEHHOE YIIPABIEHUA OU3HEC-TIPO-
Lieccamy, obIagHble CepBUCHD). Ha uersep-
TOM MecCTe CTOs1 IHTEpHET BEller U CMapT-
TpaHcrnopr. Ha renepana OmyruMo IoBed-
JIO XOJIOJKOM KPHUITTOI'PAPHUYIECKOTO ATlOKa-
JIMIICHCA, 32 KOTOPBIM HA/IBUTI'AJICA KOJUIATIC
CTPAXOBBIX KOMITAHUH, MACCOBAA ITOAJEIKA
3NEKTPOHHOM UAEHTUYHOCTH, YIIPABIEHYEC-
KUI X40C U «OyHT» CMapT-MaluH. CJIOBOM
— Kpax nudpoBOro Mupa. lenepas ynbioHyI1-
cst: «Heykenu Takoe BO3MOXKHO!.

[enepa B3IVIAHYJI HA YaChl — IOJXOQUT BPe-
M#A paboYero CoBEIAHMA. [Tepes 11a3amu yxe
CTOSJIA YETKAA KAPTUHKA PEAIBHBIX BbI3OBOB,
C KOTOPBIM YK€ YTPOM CTOJIKHETCH MUD.

B KABUHET OUPEKTOPA ATEHTCTBA. 4.20
3a IOCTATOYHO IIPOCTOPHBIM CTOJIOM UL
COBEIIAHUN PA3MECTHUIOCh HE TAK MHOTO
JIIOJICH.

— JDKEHT/IBMEHD], — HAYAJI T€HEPAJI, — Bbl
BCE 3HAECTE, ITO KAKOMY ITOBOJIY MBI 3/1€Ch COO-
pamch. Hamma 3aga4a yTO4HNTE HEKOTOPBIE
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MOMEHTBI U C(POPMY/IMPOBATH KOHKPETHBIC
JEHACTBIS, YTOOBI MUHUMU3HUPOBATD BO3MOXK-
HBIC PUCKU. I y2Ke Jal paclIOpsLKEHMS HAYaTh
HOZITOTOBKY BCEX JIOKYMEHTOB, IIPEyCMOTPEH-
HBIX HAMM creHapuem. [Ipucryrimm. Tlep-
BOE, YTO I XOTEJI Obl YTOUHHUTD, KAKHIE MEPOII-
PUATHS MBI YK€ TIPOBEIN U €CTh JI KAKUE JIH-
00 pE3Y/IBIAThI?

3a 3TU BONPOCHI OTBEYAI OTIAE AHAIN3A
KPUITOrPapHUUECKHX PUCKOB. Er0 BO3IIABIAI
MOJIOZION BBITYCKHUK MIT. OH 4eTKO U SICHO
U3JIOKWI PE3YIIBIAThl PabOTHl ATEHTCTBA B
3TOM HAIPABJICHUN.

Bo-niepBeIx, OH 1on10kwu, 9To ete ¢ 2015
rofia AreHTcTBO coBMecTHO ¢ NIST (National
Institute of Standards and Technology) Ha pe-
TY/IPHOL OCHOBE IPOBOJIAT CHIEHUAIBHBIE CE-
MHHAPBI 10 IPOOIIEME TTOCTKBAHTOBOM KPHII-
Torpacpuu (http://wwwnistgov/itl/csd/ct/post-
quantum-crypto-workshop-2015.cfm). Ha atux
CEMUHAPAX, IPU YIACTUN CAMBIX BUIHBIX yde-
HBIX 1 crenuamictos CIIA 1 Ipyrux cTpaH
B O0JIACTH KPUNTOIPpapuu U CETEBOU 6€30-
MACHOCTH, PA3TOPAIMCh HEMTYTOYHBIE CIIOPBL
Kax pesynsrar padoThl 3TUX CeMUHAPOB, NIST
B (heBpaste 2016 roxa Beimyctet otger NISTIR
8105°. B oruere, B YaCTHOCTH, ObUI JJAH KPaT-
KU 0030D TAK HA3bIBAEMOI KBAHTOBO-YCTOM-
4nBOU Kpurrrorpadpum (Quantum-Resistant
Cryptography). NIST yxxe Torma nogrsepau,
uTO cymectsytonue B CIIA permenus Ha Oc-
HOBE RSA M 2/UIMIITUYECKUX KPHUBBIX OYAyT
YSI3BUMBL



Bropoe. Ormmpasich Ha 3TH BBIBO/IbL, ATCH-
TCTBO B Mapte 2016 roa BeITyCTHIIO CIICTIH-
ATBHBIN OIOJUICTEHb, B KOTOPOM OOPATUIIOCh
KO BCEM KPYyIHbIM BeHopaMm B CIIIA nospe-
MEHUTB C IIEPEXOIOM B CBOMX ITPOJAYKIAX Ha
UCTIONb30BAHUE AJUIMITTUYECKUX KPUBBIX'. Ha
BpEMs IIEPEXOIHOIO IIEPHUOIA ATEHTCTBO Pa3-
paborana Habop TpedoBaHU — Suite B, Ko-
TOPBIM 1 PEKOMEHJYETCS IIPUACPKUBATHCS
BCEM KOMITAHMAM IIPYU UCTIOIB30BAHUM KPHII-
TOI'PAPUIECKUX WITOPUTMOB (TAOML. 2).

B-rperpux, NIST cdopmupoBal rpymiy 1
OPraHU30Bw1 PAOOTHI B PaMKax Post-Quantum
crypto Project. 3agaya — B TEUEHUE TPEX-IIA-
TUJIET PA3PA0OTATh U YIBEPAUTD HOBBIE CTAH-
JAPTBL, KOTOPBIE OYIyT YIOBJIECTBOPATDH TPE-
OOBAHMAM CTOMKOCTH K KBAHTOBBIM BBIYHC-
JICHVSIM.

«3[ECh MBI YK€ OIA3JbIBAEM»> — ITOAYMA
I'€HEPAL

— Y10 HA CErOAHAIIHMIL IeHb IIPeyIaraer
NIST? — 3aa1 BOIIPOC I'€HEPAIL

— Ha cerogHsmuunii 1eHb — JOK/IAIbIBA
HAYJIBHUK OTAEIA, — OHU IIPEIIAraioT
CKOHLIEHTPHUPOBATD YCUINA B HECKOJIbKUX
HAIIPABJICHUAX.

HaganpHUK OT/1e/1a TOKA341 HEOOIIBIIYIO

— OfIHAKO HA CETOJHSIIHUH JICHb Mbl HE
MIMEEM B CBOEM PACTIOPSDKEHUM KAKOI'O-TTMO0
3(p(PEKTUBHOTO, IOBEPEHHOI'O M YIOOHOI'O JYIA
PEATM3AIUH KPUIITOITOPUTMA, — 3AKOHYIMII
CBOM JOK/IA], HAYAJIbHUK OTIEIA.

— Tak, — He 6€3 capkasMa CIPOCUII I'e-
HEPAJ, — 4 YTO HAIlIU EBPOIECUCKUE U JIPY-
rue Apy3sbs? Kak OHM IOATOTOBUINCH K
3TOMY «UyZECHOMY» YIPY?

Ha a10T pa3 JoKIaIbIBAl HAYAIbHUK YIIPAB-
JICHU TI0 MEKIYHAPOAHBIM CBA3IM. B 1oKIa-
JIe OH OTMETH, YTO KOJUIer 13 EBpocoroza JiBu-
IAIOTCSI IIPUMEPHO B 3TOM K€ HATIPABICHHUIL.

C 2013 ropa ETSI Hagan npoBOAUTD PEry-
JSIPHBIC CEMHUHAPBI IO BOIPOCAM KBAHTOBO-
6e3onacHo Kpunrorpagpuu (quantum-safe
cryptography) M ye IIPOBEJ TPU TAKUX CE-
MuHapa®. [locreauit 6buT B ceHTsiope 2016
rofia. BeulO peIeHo B3ITh ITOT TEPMUH YIS
0603HAYECHHS TAKOT'O KIACCA KPUITTOITOPHT-
MOB. SITOHMSI TIPOBOJINT TAKHE KOH(DEPEHITUH
¢ 2011 roma®. Y 310 TAKKE SABJIUIOCH OHHUM
13 (PaKTOPOB yCIEXA STIOHCKUX CIEIHUATNC-
TOB B pa3pabOTKe KBAHTOBOI'O KOMITBIOTEPA.

[Mocne cemunapa B 2015 rogy ETSI npussin
perieHue ¥ cpOpPMHUPOBAT TEXHUYECKHI KO-
MUTET 110 Pa3PAOOTKE CTAHIAPTOB IIOCTKBAH-

Ta0/MLLy (1201 3).

TOBOM Kpurrrorpagpuu — ETSI Quantum-Safe

TABJIMLUA 3

OCHOBHbDIE HANPABJIEHMA MCCJNIEAOBAHMA
NOCTKBAHTOBOW KPUMNTOrPA®UMN

Lattice -based cryptography

Code - based cryptography

Multivariate polynomial
cryptography

Hash - based signatures

Cryptosystems based on lattice problems have received renewed interest, for a few
reasons. Exciting new applications (such as fully homomorphic encryption, code obfus-
cation, and attribute -based encryption) have been made possible using lattice-based
cryptography. Most lattice-based key establishment algorithms are relatively simple,
efficient, and highly parallelizable. Also, the security of some lattice -based systems
are provably secure under a worst -case hardness assumption, rather than on the aver-
age case. On the other hand, it has proven difficult to give precise estimates of the
security of lattice schemes against even known cryptanalysis techniques.

In 1978, the McEliece cryptosystem was first proposed, and has not been broken since.
Since that time, other systems based on error-correcting codes have been proposed.
While quite fast, most code -based primitives suffer from having very large key sizes.
Newer variants have introduced more structure into the codes in an attempt to reduce
the key sizes, however the added structure has also led to successful attacks on some
proposals. While there have been some proposals for code-based signature s, code-
based cryptography has seen more success with encryption schemes.

These schemes are based on the difficulty of solving systems of multivariate polyno-
mials over finite fields. Several multivariate cryptosystems have been proposed over
the past few decades, with many having been broken While there have been some
proposals for multivariate encryption schemes , multivariate cryptography has histor-
ically been more successful as an approach to signatures.

Hash-based signatures are digital signatures constructed using hash functions. Their
security, even against quantum attacks, is well understood. Many of the more effi-
cient hash-based signature schemes have the drawback that the signer must keep a
record of the exact number of previously signed messages, and any error in this record
will result in insecurity. Another drawback is that they can produce only a limited
number of signatures. The number of signatures can be increased, even to the point
of being effectively unlimited, but this also increases the signature size.

“https://www.iad.gov/iad/prog-
rams/iad-initiatives /cnsa-suite.cfm
*http://www.etsi.org/news-even-
ts/events/648-crypto-workshop2013

*https://pqcrypto2016.jp/
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KPUNTO3ALUIMTA: BCE CHAYAJA?

7 http://www.etsi.org/technolo-
gies-clusters/technologies /quantum-
safe-cryptography

¢ Quantum Safe Cryptography and
Security An introduction, benefits,
enablers and challenges
http://www.etsi.org/images/fi-
les/ETSIWhitePapers/QuantumSafe
Whitepaper.pdf

° ETSI EG 203 310 (2016-04) CYBER:
Post Quantum Computing Impact on
ICT System; Recommendations on
Business Continuity and Algorithm
selection

" HauioHanbHui ctanaapt Ykpaitu
[LICTY 7624:2014. CameTpuHmi 61o-
KOBWA WNP.

" HauioHanbHui cTaHaapT YkpaiHu
LCTY 7564:2014. Tew-tyHKLUis.

Cryptography (QSC) Industry Specification
Group (ISG)". B urone 2015 rofa 310T KOMU-
TET IOATOTOBWI OEIIYIO KHUTY, B KOTOPO MO/
POOHO MBIIOKEHBI TTPOOIEMBI U BBI3OBBI [JIS1
KPUIITOI'PA(PUHN B TIOCKBAHTOBDII NIEPHUOY.

Hy>XHO OTMETHUTD, YTO EBPOIENCKUI CO-
103 eI OObEJUHUTD (DUHAHCOBBIE YCU-
JIVA JUIS PELICHUSA 9TOM IIPOOJIEMBL U B PAM-
KaX TJIOOAIBHOIM €BPONENCKON MPOrpam-
Mbl HORIZON2020 Hauayn OCyLECTBIATDH
(PUMHAHCHPOBAHUE TEOPETUUECKUX U ITPAK-
TUYECKUX PabOT B OOJIACTU MOCTKBAHTO-
BOHM KpHINTOI'PaUU KOHCOPLUYMA BELY-
IIHUX EBPOIIECUCKUX YHUBEPCUTETOB U IIPO-
MBIIIEHHBIX KOMIIAHHI.

— Ilo cyrh, y HUX cergac padoTaioT B 3TOM
HAIIPABJICHUY 1 OPIaHbl CTAHJAPTU3ALMN U
Hau0OO0JIe€ MOILIHBIE YHUBEPCUTETEL U IIPO-
MBIIIUICHHBIE KOMITAHUH, — OTMETIII ODULIED.

— 1 Kakue y HUX PE3YIIBIaThl? — 3371471 BOII-
POC reHepaL

— Ha ceroHaAnHmii 1eHb OHU IIPOBEJIN OI1-
PEAEIIEHHBIA AHAIN3 BO3MOXKHBIX PEIICHUM, 4
TAKKE CAEIAINA HEKOTOPBIE UX OLIEHKU. Heko-
TOPBIE PE3Y/IBIATHI 51 YKE JOKIAIBbIBAT Bam, —
o1BeTWI O(pULIEp. — B nowiejHeM pyKOBOICTBE
ETSP oHM OpepIararoT MpOBECTH AaHAINA3 PA3-

JIMYHBIX TIPEYIOKEHUA B HATIPABJICHUAX, KO-
TOpBIE TAaKKe pekomenyer NIST (1ao. 4)

— Ilocrortre, — OCTaHOBWII I'eHePaAT OPULIe-
Pa, — B IOUIEOHEN CTPOKE 51 BIDKY M30I €HUNL

— J1a, cap. EBpONECcKre KOUIEIM CUUTAIOT,
YTO C JUIMIITUYECKUMU KPUBBIMU €IIE MOXK-
HO NOPa6OTATE.

— Kro eme Tak cumraer? — CIpOCHI
I'e€HEPAJL

— 1o HammM CBEACHUAM, TAKOIO YK€ MHE-
HYsA IPUACPKUBACTCA OHA HEOOIbILA IPYII-
114 YKPAMHCKHX KPUIITOIPAQOB.

— MpbI UX 3HaEM?

— He ouenn, cap. VausurenbHble oau. [Tpu
TAKOM (PHHAHCHPOBAHNH YIIOPHO PA0OTAIOT
1 NPOAOIDKAIOT NOJIEPKHUBATL YKPAUHCKYIO
CHUCTEMY KPUITOZAUTHI HA IUIaBy. OHU JJKe
MPUHSUIN CBOW HAITMOHAIBHBIE CTAHIAPThI' )
KOTOPBIE MOI'YT OBbITh YCTOMYMBBIMU K KBAH-
TOBBIM BBIMHIC/ICHUSAM.

«HyXHO OyJeT NOZKE MONYYIIE TO3HAKO-
MUTBCA C PadOTAMHU ITOM I'PYIIIb> — IOJY-
MaJI I'€HEPAL

— IIpoposoxarire.

— a, cap. Kax 4 yxe OTMETWI, €EBPOIIEH-
LIbl TAKKE IIOKA HE MMEIOT IIPUEMIEMOIO
PELIEHMS 110 IIOCTKBAHTOBBIM A/ITOPUTMAM.

TABJIMLIA 4
PA3MEPDI KJIIOYEA BO3MOXHbIX KAHAMAATOB

HA NOCTKBAHTOBDIE AJIFOPUTMbI

Scheme Security Public key Signature

Lattice Lyubashevsky - 1664 bytes 2 560 bytes
NTRU-MLS 128 bits 988 bytes 988 bytes
Aguilar et al 128 bits 1082 bytes 1894 bytes
Clineysu et al 80 bits 1472 bytes 1120 bytes
BLISS 128 bits 896 bytes 640 bytes
Ducas et al 80 bits 320 bytes 320 bytes
HIMMO 128 bits 32 bytes -

MQ Quartz 80 bits 72 237 bytes 16 bytes
Ding 123 bits 142 576 bytes 21 bytes
uov 128 bits 413 145 bytes 135 bytes
Cyclic-Uuov 128 bits 60 840 bytes 135 bytes
Rainbow 128 bits 139 363 bytes 79 bytes
Cyclic-Raibow 128 bits 48 411 bytes 79 bytes

Code Parallel-CFS 120 bits 503 316 480 bytes 108 bytes
Cayrel et al 128 bits 10 920 bytes 47 248 bytes
Cyclic-Cayrel et al 128 bits 208 bytes 47 248 bytes
RankSing 130 bits 7200 bytes 1080 bytes
Cyclic- RankSing 130 bits 3 538 bytes 1080 bytes

Hash Merkle 128 bits 32 bytes 1731 bytes
Leighton-Micali 128 bits 20 bytes 668 bytes
XMSS 256 bits 64 bytes 8 392 bytes
SPHINCS 256 bits 1056 bytes 41000 bytes

Isogeny Jao-Soukharev 128 bits 768 bytes 1280 bytes
Sun-Tian-Wang 128 bits 768 bytes 16 bytes
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TABJIMUA 5

PEKONMEHAALMM ETSI

Symmetric encryption
Symmetric authentication
Public-key encryption
NTRU.

Public-key signature

Recommendations

AES — 256; Salsa20 — 256; Serpent 256.

GCM 96 bit none, 128 bit authenticator; Poly 1305.

MpcEliece with binary Goppa code n=6960; k=5413; t=119 errors;
Quasi-cycle MDPC code n=2"6+6; k=2"15+3; d=274; t=264;

XMSS; SPHINCS-256; HFEv.

Ha nanHbIil MOMEHT OHU IIPUAEPKUBAIOT-
cs1 pekoMmeHaaru 2015 roga (Tabmn. 5).

CBOU PEKOMEHALINU TAICKE C(POPMHUPO-
Bata u ENISA (EBporieiickoe areHTCTBO 1o
CETEBOU OE30IIACHOCTH) (pUC 2)."

— BeiBOAEBL, OuLiep. — KOPOTKO CKAZAI
TE€HEPAJL

— Cap, IO HAIIEMY MHEHMUIO, CET'OJJHAII-
HAA CUTyaLlMsl €BPOIICHIIEB TAKKE 3aCTa-
HET BPAaCIUIOX.

B KOMHATE /11 COBELIAHMA HACTYIIIA TH-
mrHA. COOCTBEHHO 34ACIyIINBATL KOI'O-TMO0
€IIE HYK/IbI HE ObUIO. [IeHCTBUTENBHO, CUTY-
AUMA 34CTaIA BPACIUIoX. HUKTO HE oxxuypma,
YTO YCIIEX B IIOCTPOEHNUH KBAHTOBOI'O KOMIIb-
10TEpa MPOU3OHUIETE TAK ObICTPO. HO TaKOBEBI
peayu MUPA ITIOOAIBHBIX TEXHOJIOTHI. «D]-
(beKT CUHEPIUM» — BCIIOMHIJI I'€HEPAJT BBIC-
Ka3bIBAHUE OJHOIO Ipodeccopa Ha KOHe-
PEHLIMU 110 PESWILEHTHBIM TEXHOJIOTHAM.

— 4Yro X, JpKeHTenbMEHbL Curyanus
JEUCTBUTENILHO HE OYEHD IIPUATHAS — HAYAL
reHepal. B KOMHATy 3amest AeXypHbIH odu-
Lep 1 JOJIOKWI IEHEPATY O TOM, YTO IIEPBBIE
MEPONPHATHS IO CLICHAPUIO «KBaHT> y/KE BbI-
TIOJTHEHBDL

— X0opo1o, — OTBETHII reHepait — focro-
J14, BCE JK€ MBI ObUIM I'OTOBBI K PA3BUTHIO
COOBITUH. MHE JIOJIOKIIN, YTO OCHOBHBIE
PACIIOPSKEHUA YKE TIEPEIAHBL YKE CENMYAC
OCYHIECTBIIETCS OIIEPATUBHBII IIEPEXO]] HA
HOBBIE KIIOYH B BOOPYKEHHBIX CHJIA U JPY-
I'MX BEZIOMCTBAX, KOTOPBIE ObUIA PaHEE JOC-
TABJIEHBI KJIACCUYECKUM CIIOCOOOM — B KOH-
BepTax. C CErOAHANIHEIO JIHA OOMEH KIIIO-
YAMHU 110 OTKPBITBIM KaHAIaM OyJeT 3arpe-
men. IIpecc cayxOy npomty nogroTOBUTD
IIPECC PEIN3 I I'PAKAAHCKUX BEAOMCTB.
OnepaTuBHBIMU BOIIPOCAMHU YK€ 3a4HHUMA-
10TCA. Tak 41O & HE JyMalo, 4TO 34BTPA YI-
POM HACTYIUT KPUIITOI'PAPUYECKUI AIlO-
KQJIUIICUC, MBI K 3TOMY IIOAI'OTOBHJIMCD.

Ham >xe HeOOXOMMO 3aHATBC CIIEYIOIIFM.

PUCYHOK 2
PEKONMEHAALMM ENISA

Good Bad
Authenticated encryption Encryption only, e.g. AES-CBC
— AES-CMM
- HC-128 + Poly1305 MD2, MD4, MD5, SHA-1
HMAC-SHA-2 RSA PKCS#1v.5
SHA-3 DSA, ECDSA
Diffie-Hellman Dual_EC_DRBG
~2,22048 ECC curves from NIST

SSL3.0
TLS with RSA key exchange
Skype

~ ECC=256 and up
ECIES = 256 and up
RSA KEM-DEM = 2048

RC4, A5/2, EO, DST, Keelog, Crypto-1, Hitag-2, DSAA, DSC, GMR-1, GMR-2, CSS

Implementations that do not run in constant time

Iepen HaMM CTOST TPU BAKHBIC 33/1a4H:

IlepBoe — co3matTh A(PPEKTUBHBIN KPUII-
TOITOPUTM, TIPOTUBOCTOSAIINI KBAHTOBBIM
BBI30BaM. HaM Hy)KHO JJaTh OTBET, [IOYEMY Mbl
IIPOCTO HE MOKEM YBEIIMYIUTL OOBEM KIIOYCEH
B V)K€ CYHIECTBYIOMINX AJITOPUTMAX 1 C(HOP-
MYJIMPOBATh YETKUE ITOKA3ATENM 3(PPEKTUB-
HOCTH HOBBIX 2/ITOPHUTMOB.

Bropoe — chopMupoBaTh HEOOXOMMBIH
YPOBEHb YBEPEHHOCTH, TAPAHTHIT U YBEPEH-
HOCTH B HOBBIX &/ITOPUTMAX. DTO CJIOXKHAS 32~
Jada. Jlymaro, OHa MOXKET OBbIThb PEIIEHA TOb-
KO 4€PE3 MAKCUMAIBHYIO OTKPBITOCTb UX Pa3-
PabOTKU C MPUBICYCHHUEM IIIUPOKOTO KPyra
CHELNATMCTOB Y AaHATUTHUKOB.

Tperbe — HaM HY)KHO CO3J4aTh YAOOHBII
ITOPUTM M KPUITOIPAPUUECKUE YCTPOK-
crBa. HUKTO HE 6yeT cerogns 6erato C 3a-
NIEYATAHHBIMU KOHBEPTAMHU WJIM BCTPAU-
BaThb HOBBIC I'POMAJIHBIC JKEIE3KU. M 31O
TOXKE BOKHAS 3371244,

M caMoe INIaBHOE — Ha 3TO BCE y HAC
OYEHb MAJIO BPEMEHHU.

Hrak, rocnosa, Jo6po MOXaIOBATL B
IIOCTKBAHTOBBIA MUP!! [ ]

” http://www.enisa.europa.eu/ac-
tivi ties/identity-and-trust/ libra-
ry/deliverables /algorithms-key-sizes-
and-parameters-report

KAPT BITAHLI

Ne1-2 o 2016




MHPOPNVIALIMA ANA noANMACYMKOB

B CTOMMOCTb NOANMNCKN B 2016 r. B NoANNCcKA
HA 3JIEKTPOHHYIO BEPCUIO XKXYPHAJIA (PDF-chaitn)

[ng noanncYNKoB 13 YKpauHbl:
» rofoBas (6 Hom.) = 1630 rpH. (6e3 HOC); Ans noAnncYNKoB U3 YKpauHbl:
« nonyrogosas (3 Hom.) = 850 rpH. (6e3 HIC) « ropoBas (6 Hom.) = 1090 rpH. (6e3 HOC);
« nonyrogosas (3 Hom.) = 650 rpH. (6e3 HAC)

[ns NoANMCYMKOB U3 APYrUX CTPaH:
« rofoBas (6 Hom.) = 230 espo (6e3 HOC); [ns noanncYMKoB u3 Apyrux cTpaH:
« nonyrogosast (3 Hom.) = 120 espo (6e3 HAC) « ronoBas (6 HoMm.) = 160 espo (6e3 HOC);

« nonyroposas (3 Hom.) — 90 espo (6e3 HAC)
Onnata B rpmBHax no kypcy HBY Ha feHb nnatexa.
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