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CJIOBO PEAAKTOPA

EneHa
FTONIEMBOBCKASA

OcHoBatesb
Y TMaBHbIN pefakTop
KypHan «Kapt bnaHww»

4A3PEBIIMI BOIIPOC HAIIET'O BPEME-

HU: 4TO OY/IET /I€/1ATh YEIOBEK, KOT-

J14 TIOJIHOCTBIO OCBOOOAUTCA OT PY-

THHBI, IIEPEIAB BCE HACYIIHBIE JIE-
JIa ¥ OBITOBBIE 3200THI POOOTAM U UM TIO-
JIOOHBIM «CyIIecTBaM». [Toka Mbl HE MO-
JKEM C A6COMIOTHOU TOYHOCTBIO OTBETUTD
Ha 3TOT BOIIPOC. JJaHHBIN HOMED KypHa-
JIA PACCKA3BIBACT O TOM, KAK 1 Oj1arogaps
4EMY 3TO MOJXKET IIPOU3OUTH. Bespecy-
1M, BCEBUJAIIUNA U BCEIIPOHUKAIONIINI
HNuTepHerT... Ene HeMHOro U, MOKET OBITb,
CKaKEM BCECWIBHBIN? TexHomnorus Internet
of Things (IoT) kak HUKaKas Jpyrast ObICT-
PO Pa3BUBAECTCA U UMILIEMECHTUPYETCH.
MupoBasi mayTuHA TEIEPb MOXKET OObe-
JUHATH, MUIINAP/IbI BELIEHU, KOTOPBIE HA-
YIM B3aUMOJECHUCTBOBATL C ONPEIC/ICH-
HBIMH 1IEJISIMU 6€3 IIPSIMOTO YIaCTHs 4e-
JIOBEKA. DTO YAWUBUTENBHBIN IIPUMEP CHU-
HEPIUHU YXKE CYIIECTBOBABIINX TEXHOJIO-
' — BCTPOEHHBIX PEIICHUH JIJIA PA3/INY-
HBIX YCTPOMCTB M CEHCOPOB, CETEBLIX KOM-
MYHUKAIUHA U OOJAYHBIX PECYPCOB. DTO
00JI1ACTD, I'/I€ MOT'YT IIPEKPACHO IIPOSABUTH
ceds CTYAEHTDBI, MHKCHEPDI, TBOPYECKU
MBICJIAIIUAE CIIELIMAIUCTBL DTO OTIUYHAAL
00JIACTD I PA3BUTHA KOOIIEPALIUY YHU-
BEPCUTETOB U MHAYCTPHUHU. YKPAUHA HE
CTOUT B CTOpPOHE OT 10T, aKTUBHO y4acT-
BYET B €I'0 IPOJBWKCHUH U PA3BUTUM. [1a-
JIEE€ TIOLTBEPKICHUE ITOMY.

Mgl nipeyraraeM Bam HaGop cTaTen, nH-
TEPBbIO, MHCHUI PA3HBIX ABTOPOB — CTY-
JIEHTOB U npoeccopos, UT-uHXeHEPOB
U 3KCIEPTOB U3 Benukobpuranuy, Iomn-
nanauy, I'epmanuu, Mranuuy, IToabiny,
CIIA, Ykpaunsl, @panimn. KakuMm BUIUT-
ca ceroand napamadr Industry 4.0 B VK-
panHe U MHPC; KAK U 11O KAKMM HOBbIM
CIIEIIUIBHOCTSIM HY>KHO O6y4aTh CTY/ICH-
TOB B 06sacTu 10T, 06yuaTh Tak, 4TOOHBI
KaK/IBII UEJIOBEK YK€ CETOJIHS JTOBEPSIT
IOJK/IIOYEHHBIM YCTPOUCTBAM, IIPU3BAH-
HBIM O0€CIIEYUTh KOM(POPTHYIO KU3Hb U
6€30MACHOCTD; KAK Pa3pPa0aThIBAIOTCA U
BHE/IPSIIOTCSI EBPOIEHCKHIE OOPA30BATEIIb-
HBIC IIPOEKTHl YHUBEPCUTECTAMU PA3HBIX
CTpaH? Hamm aBTOpPHI JAIOT OTBETHl HA
3TH BOIPOCBHL. OHHU I'OBOPAT OO0 MHHOBA-
OUAX B PABIMYHBIX OTPAC/IAX — OT JICKT-
POMEXAHUKU U MEJUITUHBI /IO YMHBIX /IO~
MOB U ADC; O HOBBIX TEXHOJIOTHAX OOY-
YCHUA 1 KOOIICPAITIU O6p2130B3HI/I${ 1 H-
JYCTPUH; O COCTOSIBIINXCSI YKPAMHCKHUX
CTYZIEHUECKUX CTApTANax HU 1obenax B
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KOHKYPCaX H4 BBICOKOM MEX/TYHAPOJHOM
YPOBHE; O HCOOXOAUMOCTU PEOPraHN34-
UM HE TOJIbKO Y4EOHOI'O IIPOLIECCA B By-
34X, HO U YIIPABJICHYECKUX ITOJXO/I0B, KO-
TOPBIE JABHO U3KHUJIN CEOSL.

K MoeMy YyIUBIECHUIO, HECKOJIBKO 4B-
TOPHUTETHBIX YUCHBIX, OIyOIHNKOBABIIHNX
CBOHU CTATBbU B 3TOM BBIIIYCKE, BBIPA3U-
JIU 1 MOHU OIIACEHUS MU ONIYIIECHUS I10
IIOBOJY TOT'O, KyJa HJET YEIOBEK, Pa3-
BUBAsI M BHEAPSISA TEXHOJIOIUHU. 34 THICS-
YEJIETUSA YEJIOBEK U3MEHUIICA OYEHDb HEM-
HOTO, HO KdK HM3MEHUIOCh OKPYXCHHE
1 00pa3s ero xu3Hu! JoToB 1 OH K 3TO-
My? PaszBuTre HUBUIN3ALIMU OCTAHOBUTD
Henb3d. OJHAKO OT HAC 3ABUCHUT, B Kd-
KOM HANPABJICHUU OYJEM JIBUI'ATHCA
Ja/bIIE — YBEJIUYUBATD 3ABUCUMOCTD OT
HAMH K€ CO3/IAaHHBIX YMHBIX TEXHOJIO-
Ui, MAIUH U 1Op. UIA 3PPEKTUBHO
IIOJIb3YSICh OCBOOOAMBIIUMCS BDEMEHEM,
«O4YEJIOBEYUBATh» HAIIU OTHOIIEHUS C
MHPOM, 4 IJIABHOE — C CAMHUMM COOOI,
BBISICHUB C YAWUBJICHUEM OJHAXKABI, YTO
HaIll BHYTPEHHUNA MUP TAKKE OECKOHE-
YE€H, KAK U BHEITHUM.

YTOOBI IOMOYb 3TOMY, MBI [IPUT'OTOBU-
JIU CIOPIPHU3 ST YIACTHUKOB IIPOEKTA
ALIOT, mocCBsSImeHHOTO CO3JIAaHUI0 KOMII-
JIekca Kypcos 1o 10T 1 npuHABHIEMY 3C-
Tadery ot npoekra CABRIOLET, pesyib-
TATOM KOTOPOTO SIBJISIFOTCS METOJUYEC-
KHE, THCTPYMEHTAJIbHBIC U TDEHHUHIOBBIC
CPEACTBA /I PA3BUTUSL YHUBEPCUTETC-
KO-MHIYCTPUAJIBHON KOOIEPALUU. DTO
CIOPIIPU3 U I YUTATEJIEN KyPHAJIA.

Ha 06510:KKe sKypHajIa pa3MEIIeHO H306-
paxxeHnre Manjasbl, TIOCTPOECHHOM HA OC-
HOBE TIOC/IE/IOBATEBHOCTU yncesn Pubdo-
Havud. He BJjaBasch B IMTyOUHY BOIIPOCA,
IIOBEPBTE — €CJIN Bl e3keTHEBHO 5-10 MU-
HyT OyZIETE CO3EPLIATD €€, PACCTAOMBIINCH
U HU O Y€M HE JgyMasd, Bac oxupaer He-
OBIBAIBIN YCIIEX, BeAb B Mangane 3amud-
poBaHa ppaza «ATHOT — HAIT HACTOSIITHAHN
U OyIyIIHUHA YCIIEX>.

HenmasHO g mpoYuTana MUTaATy HEU3-
BECTHOTO aBTOpa — «VYaTCd y TEX, KO-
ro Jo6sT>. X0uy NOOIArOJApUTh BCEX
KaO6pPHUOJIETOBIIEB U AJTUOTOBIIEB U TEX,
KTO TIPUHSAJ YY4ACTHE B ITOATOTOBKE 3TO-
IO BBIIIYCK4, EITE U 34 TO, YTO 5 YIYCh Y
Bcex Bac. [ |
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INDUSTRY 4.0 LANDSCAPE
OF UKRAINE 2017

Camoe 21a8H0e, UMo HYHCHO NOMHUMD 8 OUCKYCCUAX «3aUueM 6ce IMOo» — mexnonrozuu Industry 4.0
odenarom npouzsoocmaa dPhexmusnee, zudue, Osvicmpee u mounee 8 peaxyuuu Ha UIMeHeHUun, a ux
nPoOyKuu1o — oeweane. A 3nauum — YKPauna Cimano8umca KOHKYPEeHmoOCnocoOHol Ha PoiHke.

B O CETMEHTAX INDUSTRY 4.0

Tepmun Industry 4.0 0603HAYAET CIIETYIO-
LA 3TAIl JIUTATATA3AINN IPOU3BO/ICTS,
CAMUX IIPOJIYKTOB, 4 TAKKE MOSIBJICHUS HO-
BBIX ITM(PPOBBIX OU3HEC-MOjIeNe. [lepexort
Ha YPOBEHb 4.0 COIPOBOXKAACTCSA ObICTPBIM
POCTOM HOBBIX TEXHOJIOTHM: ITPEAUKTHB-
Hasgd aHAJIMTHUKA JaHHDBIX, I/ICKYCCTBCHHI)IfI
UHTEJUIEKT, MACCOBASI POOOTHU3AITHSA U TIIL

TTOSIBUJINCh HOBBIC TEXHOJIOTHUUECKHUE
cerMeHThl — Takue Kak MU (MckyccTBeH-
Hbll MHuTEmnekT, Al) nin VR/AR (Bup-
TyaJibHad U JIONOMIHEHHAA PEAIbHOCTD).
TepmuH «Smart> Ha4aau IPUMEHATD BE3-
JI€ — KaK 10 IpuMeHeHuAM (Smart Agro,
Smart Factory, Smart City..), TaK ¥ IIO Lie-
IOYKE LIEHHOCTU (Smart Logistic, Smart
Manufactuting...) ¥ TaM, I'I€ €CTb COYETA-
HUE HA00PA HOBBIX TEXHOJIOTUI.

BMmecTe 91O YCOI0KHIWIO IPOLIECCHI CET-
MEHTAIIMMU U BbIOOpA. HO HaubosbIee
CMATEHUE HA PBIHKU BHEC TEPMUH «MH-
TepHeT Beuer» (1IoT). Kro-To nox atum
IIOHHUMAET IIPOCTO YJIYy4IICHHBIN O6MEH
JanHbiMu yepes3 Murepuer. Kro-To — 11e-
JIBI PsI/l CEPBUCOB C MOJKIIOUYCHUEM K
06J1a4HBIM TUIAT(HOPMAM. AMEPUKAHIIBI
B noHATHE 10T BKIIOYAIOT TAKXKE BCE, YTO
CBA3AHO C aHANUTUKOU Big Data u npo-
YUMH HOBBIMH TEXHOJOTUIMU 4.0.

IlepBpic momnysasipHble B Mupe IoT
landscape nosBwIMCh HA pecypce matttur-
ckcom/wp-content/uploads/2016,/03 /Int-
ernet-ofThings-2016.png.

IlepBast Bepcust o630pa Industry 4.0
landscape of Ukraine 2017 opuentupyercs
Ha KOHEYHOro B2B norpedurens u3 mpo-
MBIIUICHHDBIX XAM-TEK — [IPOMbBIIIIEHHOCTD,

SHEPIeTHKA, TPAHCIIOPT U MH(PPACTPYKTYPA.

B NEPBASA BEPCUSA INDUSTRY 4.0
LANDSCAPE UKRAINE

ITpu co3panny TaHAIIAMTA HYyKHO YIECTb
TAKKE, YTO OJIUNH U TOT K€ IPOAYKT MO-

JKET MOJIXOJIUTH IO/ PA3HBIE KATETOPHH,
UCXO[A M3 (PYHKIIMOHWIA (TEXHOJIOIHMH)
JIMOO IPUMEHEHUI. BbIOpAaHHASA CEIMEH-
TALWA IPEACTABIIACT CKOPEE MUKC JICK/IA-
PUPYEMBIX ITO3UITUH IIIIOC TEX, KOTOPBIE
BBEZICHBI, UCXO/1 U3 COOOPAKEHUN COOT-
BETCTBUS KJIIOYEBBIM TeHACHIIUAM 4.0.

1. IIpomblinieHHbIN MHTEPHET BEIIE
vs (6prroBO) UHTEpHET Beme. Obiee
B HUX — connectivity uyepe3 MHTEpHET,
BKJIIOYAs OOIIEHNUE YCTPOUCTB MEKY CO-
6011. O6mias ocHoBa — crek [oT. PasHu-
114 — PA3IM4YHbIE TPEOOBAHMS 110 HAJIECK-
HOCTH, KUO6EPOE30IIACHOCTH, MACIITAOU-
POBAHHIO, 4 TAKKE MHTEIPALIUU B COOT-
BETCTBYIONIHUE OOJIAYHBIC IJIAT(POPMEL

2. B cerment Big Data analyticS BK/IIO-
YEHBI KAK OOJIAYHBIE CEPBUCHI, TAK 1 AHA-
JIMTUYECKUE IIPUJIOKEHUA — data science,

FIGURE 1

INDUSTRY 4.0 LANDSCAPE OF UKRAINE 2017
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3. COBOKYITHOCTb HOBBIX TEXHOJIOTUH
— paHee BOOOIIE HE UCTIOIb3YEMBIX B ITPO-
MBIIUIEHHBIX MACIITA0aX, HA3BAHHbIX New
Technologies. Cioga Bonuiu 4 KaTerOpUM:
VR/AR, Industrial Wearables, Additive
manufacturing (3D), Digital design,
simulation and prototyping.

KpacHbIMH TPEYTOJbHUKAMH OTMEYe-
HBI CETMEHTBI, I7I¢ KAPTHHA SIBHO HYX/14-
€TCsl B YJIYyJIIEHUH (YTOYHEHMUS, JTOMOJI-
HEHUA, IIPOBEPKH).

JlanHas Bepcust 0630pa HE ABJIACTCS pe-
3YJIBTATOM CEPbE3HOI'O MAPKETUHI'OBOT'O
uccnenosansa. OCHOBA — 3TO AaHHBIE, HA-
KOIUJIEHHBIE 34 ITOCJICIHUM 'O/l BUKECHUS
«Hupycrpua 4.0 B YKpauHe».

B OB30P JIYYLLNX MHHOBATOPOB

Ha kapre npejcrasieHsl 6osee 60 mpous-
BOJUTEJIEH, TIPEJIATAOIINX YCIIYIU U IIPO-
JIYKTBI B 0Omacti UHycrpust 4.0 B YKpanHe.
Cpenu HUX 47 YKPAaUHCKUX OPEHAOB, OCTANIb-
HbIE 15 — 3a11a/THBIC U3BECTHBIC OPEH/IBL, TOC-
TABIIUKH OOOPYIOBAHMSL

Belieninm Hanbos1e€e NPUMEYATEIbHbIX,
OCTAHABIHUBASICH IIPU 3TOM HA HaUMEHEE
PACKPBITBIX:

e Kaeser Kompressoren — KaTeropus
«[TosmHbBIE pEMEHUsT». DTO NEHCTBUTEIBHO
IIOJIHOE BOIUIOIIEHHUE MHOKECTBA TEXHO-
soru 4.0 ¥ B IIPUBA3KE K KOHKPETHOMY
TEXHOJIOTUYECKOMY OOOPYJOBAHUIO, U B
HOBOI1 OGU3HEC-MOJIE/IN.

e Predix — srydmas Mmuposas mwiatop-
Ma PaaS IIoT, o ¢pyHKIIMOHATY, HE UMe-
omas cebe paBHbIX B Mupe. M xorda B VK-
panHe MPOJAX EIIe HET, OHA BKJIIOYCHA,
KaK OPUEHTHP, 4 TAKXKE BO3/1ABAS JJOJDK-
HO€ HUX IPEJCTABUTENI0 — KOMIIAHUH
Indusoft, KoTOpas NepBON B HAIIIEH CTPA-
HE Ha4ajaa NPOJABIDKCHUE 3TOrO KJIACCA
COBEPIIECHHO HOBBIX IIAT(OPM, 34 KOTO-
peIMu Oyayiee.

o JIOKasIbHBIC IIAT(POPMBI OTEUECTBECH-
nbeix OvenCloud u Overvis o yHKIuo-
HaJIy OY€Hb JaJIeKH OT Predix, Tem He me-
HEe, UEOoNOorusl OAU3KaA — 3TO HAYAIO
IIOCTPOEHMSI COOCTBEHHBIX Iu1aTpopM IIOT.
M BaKHO, YTO OHU YK€ 3/1€Ch U BIIOJIHE
JIOCTYIIHBI IIO IICHE.

o DOJIBIIYIO KOMIIAHUIO 3aIaJHBIX OPEH-
J1oB B cermeHTe Industrial Automation / IIoT
HET OCOOO0TO CMBIC/IA KOMMEHTHPOBATh, Kak
U B cuTyauu ¢ Predix, oHM Ha TOI0BY IIpe-
BOCXO/ISIT OTEYECTBEHHBIX IIPOU3BOJUTEIICH

KAPT BJTAHLI ¢ Ne1 o 2017

110 cBoer rorosHOCTH K IIoT. Harmpumep, HoO-
Bas «<MamMHKa» OT Schneider Electric — koHT-
pomnep M241/251 — XOTI YU OTHOCHUTCS K
Kareropr MUKpPO-TUIK, HO yKe CIIPOEKTH-
POBAH TAKKE U JYIl MHTEIPALIMNU HA YPOBHU
MES/ERP. JIj11 3TOr'O OH UMEET BCTPOCHHBIE
noptsel Modbus TCP u Ethernet/IP, cepsep
OPC UA, cepBUCHL BEO- 1 MOOWIbHBIX IIPU-
JIOMKEHUI, TOJIEPPKKY 06MeHOB 10 FTE e-mail,
SNMP, XML # TII. OTO M €CTh WITIOCTPAIINS
TOI'0, KAK YCTPOHCTBO, COOTBETCTBYIOLIEE Ca-
MBIM CTPOTMM IIPOMBIIIUIEHHBIM CTAH/IAP-
TaM, BK/IIOYAsT KUOEPOE30MACHOCTh, CTAHO-
BUTCSL IOCTYIIHBIM JJIS1 S3KOCUCTEMBI YMHBIX
Bernert B IoT.

e B xareropuu Predicitve maintenance
u Asset tracking MHTEPECHBI BCE IIPEAC-
TABUTENIN — yKaxeM aBa. Soft Elegance
HEJJABHO IPHUCOCIUHUJICS K JIBIXKCHHIO
4.0, HO NO3ULIMYU KOMITAHHUU HAd MUPOBBIX
PBIHKAX B 3TOH OOJIACTH F'OBOPSIT CAMU 34
cebd. He MeHee pecnekTabenbHO BBITJIA-
JIUT y ceHs1 IoMa TPAH]] OTEUYECTBEHHOTO
npoMm UT — xomnanus IT-Enterprise co
csouM SmartEAM, KOTOpBIH B HAUOOIb-
IIEN CTENEHU pPeaNn30BaH Ha Inetrpipe.

e B xareropum Robotics ykazansl pas-
Hble PUPMBI — OOJIBITUHCTBO U3 HUX UH-
TErPATOPBl MUPOBBIX OPEH/IOB JTUOO MX
dunanel 34€Chb. B TO e BpeMs IIpUCyT-
CTBHE B 9TOH KoMIaHuu Jlaboparopuu
POOOTOTEXHUKH U MEXAaTPOHUKU U3
OHAXT, a TaxKe JPYIUX OTEYECTBEHHBIX
Pa3pabOTUYHNKOB MOXKET MPEICTABISATHCS U
KaK POXK/ICHUE IIEPBBIX OTEUYECTBCHHBIX
IIEHTPOB MHHOBAIIUI B 3TOH OOJIACTH.

e B xareropmax Smart Home/Agro/Retail
— IPE/ICTABICHBI OTEYECTBEHHBIC KOMIIA-
HUM-Pa3pabOTIHKU U CTApTAaIIbL M 310 Jae-
KO HE BCE U3 CYIIECTBYIOMYX. [Ipe/CTaBsITh
TAKMX Kak PassivDom wmm Ecoisme yxe He
HMMEET CMBIC/IA, O HUX BCE 3HAIOT. He MeHee
COBPEMEHHO BBIVIAIAT Pa3padboTku or Kray
technologies (aponbl) wmm SkyWell (ymMHBIA
purerin). O4eHb HMHTEPECHO CMOTPUTCA
Leantegra co ceonmu Location-based Services
Ha 1iardopme 10T, PerieHus 1OCTaTOuHO
YHUBEPCAIBHBIE JIs1 MHOTHIX CETMEHTOB — Pe-
IM3AIUN YK€ TIOKPBIBAIOT PUTEIVL, IIAXTHL,
ITAPKOBKUY, 43POTIOPT, CKIAICKYIO JIOTUCTHKY.

e B o6nacru Big Data/ AL 04eHb CIIOX-
HO pa3o0paTthbCsl, €CTh JIU B YKPAUHE COC-
TOSIBIIUECS] PA3PAOOTIUKU B ITOH OOIAC-
TH BOOOIIE — U I IPOMBIIUICHHBIX IIPH-
MEHEHUH, B YaCTHOCTH. [IucKyccusa Ha dou
3TOTO I'OJ]a MTOKA3bIBACT, YTO AHAINTUKU B
3TOM OOMACTH (BIPOYEM, KAK U B IPYTUX)
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KpalHE MaJIO, [IO3TOMY JIFOAM TAKKE €I
HE MOTYT OIPEJIETTUTD, YTO CYUTATh HACTO-
st TN (Oj1o6HO KaK MbI CLIOPUM O Pas-
Huile [oT vs IIoT). Tem He MeHee, 6OIbITTH-
HCTBO OT3BIBOB BKJIIOYAECT B CE€OS YIIOMM-
HaHUS TAKUX I'PAHJIOB, Kak SoftServe n
Luxoft, a Taxke crapranel, Kak Grammarly.

e B xareropmo New Technologies mora-
JIAXOT KOMITAHUH U3 HOBBIX TEXHO 4.0, paHee
HE UCTIOJTBb30BABIIMXCS B IPOMBITUIEHHOCTH.
B xareropmu VR/AR MHTEPECHO CMOTPHTCS
Sensorama, KOTopbIe TOTOBBI PA6OTATH U JIIS
IIPOMBIIUIEHHBIX IIPUMEHEHMIL. DTOT Cer-
MEHT — OJTMH M3 CAMBIX OBICTPOPACTYIINX HA
3artasie. JJONOIHEHHAS! PEIBHOCTD YKE HUC-
TIOJIB3YETCSL TAM YIS 33149 OOYICHUS MHXKE-
HEPOB U TEXHHUKOB, JJI1 COOPKH OOOPYIOBA-
HUIsL, 2 Bee 6orbitie st 3aa4 TOuP, Fabricator
FabLab u Imatek mMeroT OOMBIION ONIBIT B
3D, a NOWIEHUE €CITIE U CIICITUATU3UPYIOTCS
JUIA IIPOMBIIUICHHBIX IPUMEHEHNH, BKIIIO-
4yast 33/1a9r 3D MOJIETMPOBAHUS M ITPOTOTH-
mUpoBaHMsL. OHAKO B IIEJIOM TIPOAYKTOB B
cermenTe PLM (Yrpas/ieHye "KU3HEHHBIM 1IAK-
JIOM) X H4 OCHOBE COBPEMEHHBIX TEXHO 4.0
B YKpauHe OYEHb HE XBATACT.

JIOTMYHO 6bUIO GBI BKIIIOYUTH B 3Ty 1-yI0
BEPCHIO TAKHE CEIMEHTHI Kak Smart Energy;,
Smart City u Smart Transport, HO IIOKa
IPUJIETCH TIOJOXKIATh.
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H BbIBOJlbl MO BEPCU 1.0
Tpu HanboEEe OYEBU/IHBIX BBIBO/A CJIC-
MYIOHC:

1. JJTagmmadt Bepcun 1.0 — OTpakeHUe
(HU3KOT0) ypoBHs KoHcormarmu ¢ UT. TTo-
ITOMY «O€JIblE€ TIATHA> (TOYHEE — KPACHBIC
TPEYTOJIBHIYKI ), KOTOPBIE BU/IHBI TOPA3/I0
OOJIbIIE CIIPABA — 3AKOHOMEPHBII PE3Y/Ib-
TaT. HO 3TO MOXET TOBOPUTHL U O TOM, YTO
H4 CAMOM JIEJIE TOTOBBIX IIPOJYKTOB MAJIO —
Beab cornmacHo IDC-Ukraine, 70% BatoBOIO
MPOAYKTA YKPAUHCKOTO IT — 3T0 ayrcopc.

2. AHAITHKA — (J1A00€ MECTO BCEX XAU-TEK
coo0111IeCTB B YKparHe. Koryia Hy>KHO OBICT-
PO MEPECUYUTATh M HA3BATH JIYUIIMX, HAIIN
ACCOIMALTN 1 COOBITIECTBA BIAJIAIOT B IIPOCT-
paro. JIormyckaeMm, 9To OI0OHAS AHATIUTU-
K4 JIGJIACTCSL KPAMHE PEIKO CAMUMU TIPEIC-
TABUTEILIMU PBIHKA — 9TO MOXKET ObITb IVIAB-
HOU NPUYHHOIL [ Ipy 6071€€ TIIATEILHOM aHa-
JIN3€ PBIHKA 3T KAPTA MOMKET U3MEHUTBCS
OYCHb CWIBHO U 10 MHOI'YIM CEI'MCHTAM.

3. OgHAKO IJIABHBIN IO3UTUB, IIEPEK-
PBIBAIOIINI BCE BBIIMICYKA3aHHBIC HEJJOC-
TATKH — pbIHOK Industry 4.0 YKpauHbl 1BU-
skeTcst U pacrer! Eciy rojy Hazaz CI0KHO
OBbLJIO Ha3BATh UHHOBATOPOB 4.0 u3 6osiee
gyeM 10 ¢pupm, TO cerogna He menee 30
KOMITAHU M3 3TOT'O CIIHCKA MOKHO CMe-
JIO 3ACYUTHIBATH B 9TOT AKTUB. u
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loT:

TO IMPROVE QUALITY OF LIFE

Several years ago Andy Stanford-Clark, IBM Master Inventor, and Visiting Professor at the School of
Computing, Newcastle University, gave a presentation to undergraduate students at Newcastle about
bow be was able to use his mobile phone to monitor and control activities in bis bome, including beat-
ing and lighting. He was also using this to monitor events associated with bis mouse traps — be bad a
significant rodent infestation problem that be needed to resolve. At the time this seemed almost too geeky,
but clearly we now recognise it as an early example of the Internet of Things (IoT), a term originally
coined and used by Kevin Ashtonin in bis presentation for multinational company Procter and Gamble.

IBM, predicted that there would be a
world market for around five comput-
ers. Of course, the sort of computer
that he was thinking about had valves and
was controlled by switches. Ken Olsen,
founder of Digital Equipment Corporation,
said in 1977 that he could see no reason
why anyone would want a computer in their
home. But it would be difficult now to find
a home without any form of computing
power, whether it is recognised as a laptop
computer, or is an Android mobile phone,
or it is an embedded system controlling a
washing machine. And the machines we
encounter are becoming so powerful that
they outperform many times over early main-
frames. The Samsung Galaxy S5 is faster than
the IBM Deep Blue, a machine that became
famous for beating Gary Kasparov at chess
in 1997, by an order of magnitude.

Chris PHILLIPS

Professor and SAgE Director of Diversity, Newcastle University, UK
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n 1943 Thomas Watson, President of

Nowadays 'computers' (we'll use the term
'devices") are pervasive in almost everything
we encounter in our everyday lives. And
the idea thatthese devices are intercon-
nected in some way is becoming some-
thing that, if not yet commonplace, is some-
thing that we expect to see in the very near
future. Many of us welcome the concept
that on returning from a day at the office
sensors pick up our presence, switch the
kettle/percolator on for a freshly brewed
cup of tea/coffee, and turn on music to
match our mood (something exhilarating
if we've had a good day, or soothing and
calming if we've fallen out with our boss).

We are perfectly content with the idea of
implanting chips in our pets or livestock so
that action to locate them can be taken if
they become lost or stolen. But what about
humans? In River Falls, Wisconsin, Three Square
Market has recently implanted in forty of its
employees microchips that can be used for
identification and access to computers, etc.
As et these chips cannot be used to track the
whereabouts of the owners, but the devices
we already use provide a wealth of position-
al and other information that can be used by
companies to determine our preferences and
hence target us with goods that they think
will interest us, or things that we never even
realised that we wanted.

The School of Computing at Newcastle
University very recently moved from a late
1950s concrete tower (which, amazingly,
won design awards at the time) to a brand
new GBP 58 million building, the USB, at
Science Central, a brownfield development
where the old Scottish and Newecastle
Brewery (most famous product Newcastle
Brown Ale) used to be, and near St James'



Park (most famous product Newcastle United
Football Club). No, USB does not stand for
Universal Serial Bus, but for Urban Sciences
Building, designed to be a living laboratory
to support research into digitally enabled
sustainability. Along with future buildings to
be constructed at Science Central, there are
sensors embedded throughout the building,
gathering masses of data that can be stud-
ied at length by researchers to look at ener-
gy and water use, etc.

Whilst there are a number of potential
benefits from the provision of an 10T, there
are potential drawbacks too. Humans are
fearful of anything that looks like it is head-
ing towards the Brave New World of Aldous
Huxley, or the Big Brother world of George
Orwell's 1984. Whilst there may be advan-
tages attached to the police being able to
track the whereabouts and activities of poten-
tial criminals, we are very much entering the
world of invasion of personal privacy. The
'man on the Clapham omnibus' (Clapham
is a suburb of London, nearby Clapham
Junction station has more trains passing
through it in a day than any other station in
Europe; 'omnibus' is more commonly abbre-
viated 'bus’), a term used in the English legal
system to define a hypothetical ordinary and
reasonable person, will have concerns, no
matter how ill-founded, that some external
actor, possibly from a country hostile to their
own, might have access to his breakfast toast-
er, coffee maker, microwave oven,
fridge/freezer, or any other piece of elec-
tronic equipment. In Barcelona many mu-
nicipally-operated street parking locations
have recently been fitted with sensors to
allow motorists to identify, on a mobile phone
app, a vacant place to park. This sounds like
a real boon to motorists, but what if a hack-
er were able get into the system and flag all
parking slots as occupied, so that they have
complete freedom to park anywhere they
like? And/or then to suggest tO motorists
that they park in a private parking lot owned
by the hacker?

Recent publicity associated with poten-
tial hacking relating to Donald Trump's elec-
tion as US president has only exacerbated
fearsconcerning computer security. And
increasing terrorist activities related to cars
and trucks being driven into public places
mean that there are justifiable fears relating
to driverless vehicles. Given what happened
in the United States on September 11th2001
(usually referred to simply as 9/11), will we

ever reach a state where we are comfort-
able with the idea of commercial aircraft
being part of an IoT? Will pilot-less commer-
cial aircraft ever become something that
passengers can accept? Probably not,
although we already accept the concept of
drones as being perfectly normal. But it is
incumbent on those developing all aspects
of the IoT that security is seen as an essen-
tialcomponent of such an environment, that
devices cannot be hacked by anyone with
malicious intent, or a desire to make commer-
cial gain, otherwise the general public will
be resistant to its introduction, no matter
what the perceived benefits might be.
With this in mind a group of computer
scientists and engineers in Ukraine, with the
support of academics in the UK, Sweden
and Portugal, are developing degree
programmes for delivery at a number of
Ukrainian universities to ensure that the
future employees in the IoT industry are
aware of, and meet, the technical and social
requirements of such an ubiquitous envi-
ronment. This programme, called ALIOT
(Internet of Things: Emerging Curriculum
for Industry and Human Applications), is
funded by the EU Erasmus+ programme.
(The ALIOT logo is a reference to Alioth, a
constituent star of Ursa Major, or the Great
Bear/Big Dipper.) ALIOT started in November
2016 and has three years to run. It follows
on from four highly successful programmes
funded under the EU TEMPUS programme
(whose activities have now been subsumed
within Erasmus+), namely MASTAC, SAFE-
GUARD, GREENCO and CABRIOLET. The
first three of these relate to the develop-
ment of degree and CPD (continuing profes-
sional development) programmes covering
safe, reliable and energy-efficient software
systems, with particular reference to safe-
ty-critical systems such as those that control
nuclear power plants. CABRIOLET is differ-
ent in that it looks at how Ukrainian univer-
sities should develop effective cooperation,
particularly, but not exclusively, in relation
to computer science/engineering. Taken
together, these four programmes form a
solid basis for ALIOT. The man, or woman,
on the Boryspil bus, or train, can rest assured
that the future IoT Ukrainian graduates will
be aware of their concerns in relation to
safety and security and ensure that systems
will be developed that meet their needs in
this respect whilst providing an environ-
ment to improve their quality of life. u
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EJIEKTPOMEXAHIKA TA loT? PA30OM!

AmMutpo .
MAEBCbKA

[.7.H., npocecop 3aBigyBay
Kadpenpv TeopeTUHHINX
OCHOB i 3arafnbHoi
eneKTpoTexHIKK,

OpecbKNn HaLioHaNbHWM
NOMITEXHIYHNI YHIBepCUTET

COOJIMBICTIO Cy4aCHOI BUIO! TEXHIYHO

OCBITY B YKPA1Hi HAPA3i € Te, 1110 11 OCBITA

HE € CY4aCHOIO, BUOAYAIOCh 34 KATAM-

Oyp. Lle CTOCyeThCs HACAMIIEPE, TAKUX
TTY3€H AK €HEPreTHKa, aBTOMATUKA, BUMIPIO-
BAHHS, TOOTO THX, JIc HEOOXiIHE IOCTATHBO
TpOMI3IKE i Jopore 06maHaHHA. OHAK 11 Ta-
JIy3i OYPXIIMBO PO3BUBAIOTHCS, IOACHHO CTBO-
PIOIOTBCS HOBi TEXHIUHI T4 IIPOrPAMHI 3aCOOM.
Be3yMOBHO TAaKWIT POZBUTOK BUMArde 6arato
MOJIOJIVIX T4 AKTUBHUX KaJPiB, AKUX MAE IOTY-
BATH BUIA MIKO/A. AJI€ >K JJI1 IIbOIO Y BUILAX
IIOBMHHI OyTW BilIIOBiIHi OCBIiTHI IIPOI'PAMHU,
iIKPITUIeH] Bi/ITIOBITHUM Cy4aCHUM OO/ THAH-
HsM. BHUHMKa€e Be/mMKa MpoOIeMa — YaCTill 32
BCE, OOIAJHAHHA € 3ACTAPUIMM, 4 Cy9ACH] OCBITHI
IIPOrpamMy Ha HbOMY MAVDKE HEMOMJIMBO 3aIl-
posagury. [Tpyanny 3po3yMi Ta O0'€KTUBHI:
JleprkaBa YKpPAiHa, JOJIAI0YN COLA/IbHI, €KO-
HOMIYHi Ta BiliICbKOBi BUKIMKH, [IPOCTO HE MAE
3MOI'Y BKIQJATH I'POI B TEXHIYHE IIEPEOCHA-
IIEHHA 3AKI4/iB BUIIOI OCBITH T4 IIEPEILTO-
TOBKY BUK/IA/IALIBKOIO CKIIATY.

Came TOMy y’Ke€ CBOEYACHOIO € IIITPUMKA
OCBITHBOI JJiSUIBHOCT] YKPAiHCBKUX BUIIIB 3 00-
Ky €BpOonencsKoro Corosy. L miprpumMka 3ar-
POBa/pKEHA Yepe3 1106abHI riporpamu TEMPUS
T4 ERASMUS+. BOHM BXX€ HE OZIUH PiK NPAIO-
IOTb I JAIOTh PEAIbHI PE3Y/IBIATU. B 11ii cTarTi
XOUECTbCA 3YIIMHUTHCA HA PE3YIBIATAX BHUKO-
HAHHSA JICIKUX €BPOIEHCBKUX IIPOrpam B Onechb-
KOMY HAI[IOHAJIbHOMY TIOJITEXHIYHOMY YHIBEp-
CUTETi B iHCTUTYTi €JICKTPOMEXAHIKHM Ta €HEeP-
TOMEHE/KMEHTY.

Ha nporssi 2013—2017 pokiB CHiBPOOITHUKA-
MM {HCTUTYTY BUKOHYBAIVCh IBA IIPOCKTY 34 IIPOIr-
pamoro TEMPUS — GreenCo (2013 —2015) Ta
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CABRIOLET (2015-2017). ITepumit IpoeKT —
GreenCo — OyB INPHUCBAYCHUI CTBOPEHHIO
HABYATBHUX KypPCiB 3 EHEPrO30EPIrdrOurx TEXHO-
JIOT{I, 30KpEMa KOMITIOTEPHUX iH(OPMALIAHIX
TexHosnorii. [Tpoexr CABRIOLET mae Ha MeTi Ha-
JIATOJPKEHHA CIIBIIPAL MDK OCBITHIMM 3dK/I4/1a-
MM T2 IHAYCTPIAIBHUMU IIAPTHEPAMU. AIDKE CbO-
rofiHi 6€3 TaKOl CHIBIPAIli TAITOTOBKA BHUCO-
KOKBAJT(hIKOBAHMX (DAXIBIIB ITPOCTO HEMOKIUBA.

3apas CriBpOOITHUKA T4 CTYICHTH iHCTUTY-
Ty €JIEKTPOMEXAHIKM T4 EHEPIOMEHEPKMEHTY,
Pa3oM i3 JPYKHIM IHCTUTYTOM KOMITIOTEPHUX
CUCTEM, 3AMHATI Ha BUKOHAHHI TPETHOTI'O, JIyKE
tiikaoro ERASMUS+ nipoekry ALIOT, mpucss-
YEHOT'O PO3POOLI HABYVILHUX KypPCiB 3 IHTEp-
HETy pedeit. 3paBatocs O — e InTepuer peyer,
4 Ji€ eJIeKTpoMexanika! IHTepHeTpeye B ysasi
0araTbOX — 1€ KOMITIOTEPH, KOMITIOTEPHI M-
PEXi Ta MOOUTBHI TPUCTPOL A EIEKTPOMEXAHIKA
— 1€ I'€HEPATOPH, ABUT'YHU T4 iHITIE OOIaTHAH-
HA, SIKE OOEPTAETHCS, T'YPKOYE T4 iHOA iCKPUT.
YU € 3BSI30K MUK HUMH?

Tak, 3B'I30K €, i BiH Jiy:xe TicHUI. CbOrofiHi
O6UNCIIOBAIbHA TEXHIKA T4 iH(pOpMariifHi Tex-
HOJIOT] B)KE HE iCHYIOTB cami IO co6i, a TiCHO
IHTErpyIoTbCA 3 YCiMa C(PEPAMH JIOJICBKOI'O
sKUTT. KOMITIOTEpH 32pa3 KEPyIOTb POOOTOIO
MaITKe YCIiX IPUCTPOIB, 1110 HAC OTOYYIOTh. He
OOOB'I3KOBO 11€ TPAAUITIFHI KOMITIOTEPH, SIKi
MH 6aYMMO Ha CBOIX CTOAX — 3 TPOMI3/IKUMH
CHUCTEMHUMHU OJIOKAMH, MOHITOPAMU, KIIABiaTy-
POIO T2 HITIMM OOIATHAHHAM. ATKE MiKPOITPO-
LIECOP, IO KEPYE MY/IBTUBAPKOIO Ha BAITM KyXHi
— 1I€ KOMITIOTEpP, TOOTO MPUCTPIH, IO TIPHI-
MAE€ SAKICh PillIeHHA (BKIIOUYMTH, BUMKHYTU MYJIb-
TUBAPKY, 400 3MIHUTU TEMIIEPATYPHUI PEKIM)
KEPYIOUHCh 3AKI4JJCHOIO B HHOI'O IIPOIPAMOIO.



SIKIIO IPONOBKUTH TEMY MYJIBIUBAPOK, TO BXKE
3apas, 32 NOPIBHAHO HEBEIMKI I'POILL, BU MAETE
MOSKJIMBICTD JTUCTAHIIHMHO, 34 JOIIOMOTOIO
CMapT(OHy T4 Mepexi IHTEpHET, HA BEIMKIN
BiICTaHi KepyBATU IIPOLIECOM IIPUIOTYBAHHA
BAILOI BeYePi. 3BEPHITh yBAL'Y, TyT BKE 32 IOIO-
MOI'OIO IHTEpHETY BCTAHOBIIOIOTH 3B30K T4
CHIIKYIOTBCA MK COO0IO HE JIIOIY, 4 pedi. To6-
TO XO4EMO MH 1IbOI'O, UM HE XOUEMO, a IHTep-
HeT pedyer OCh BiH, BKE MOPyY i3 Hamu. I XTO
CKKE, 11O B BAIIM MYJIBTUBAPLI € OUIBII BAK-
JIMBUM — MIKPOIIPOLIECOD, AKHIT KEPYE EJICKT-
PUYHUM pene (EJIEKTPOMEXAHIYHUM IIPHIA-
JIOM, MEX (HITIM), 4M 11 came pesie? Hyni, 0co6-
JIMBO B IHTEpHETI peyert, BOEANHO 3/IWINCA
HOB{THi JIOCSITHEHHS SIK B iHPOPMAITIFHUX, TAK
i B €JIEKTPOTEXHIYHMX TEXHOJIOTIAX.

XTO 3apa3 HE 4yB IIPO TAK 3BAHUH «PO3YM-
HUH OyAUHOK»? Lle BXKe TEeX PEANbHICTh, 1€
HEB{TeEMHO O0'€/THAHI OOUMCITIOBAIbHI T4 €ICKT-
POMEXAHIUHI MPUCTPOL. OOUNCTIOBUTBHI TIPUCT-
POI — 1€ MO30K PO3YMHOI'O OYJUHKY, CAME HO-
IO PO3yM. A €JIEKTPOMEXAHIYHI — 1€ OPraHu
BTy TTs1 T4 J1jii. MENIKAHEL b 10O Oy/IMHKY 6€3-
IIOCEPEIHBO BiIUyBa€ HA COOL CAME PE3YIIBIAT
POOOTH ENEKTPOMEXAHIYHUX TPUCTPOIB.

Came npoekr ALIOT, 3 FI0ro BpaKarounuMu
MOMIMBOCTAMUY, M HAAUXHYB KOJIEKTVB {HCTU-
TYIy €IEKITPOMEXAHIKH Td EHEPIOMEHEDKMEH-
Ty HA BIKPUTTA HOBOIL, IIEPIIOl B YKPAiHi,
Crierjanzanil « HTeIeKTyaIbHi e/IEKTPOMEXAHTYHI
CUCTEeMU IHTEPHETY peyer> B MEKAX HATIPAMKY
141 — EnekrpoeHepreTyka, eJICKIPOTEXHIKA Ta
€JIEKTpOMEXaHIKA. TTOKM 1110 11€ KypC 3 IIrOTOB-
K1 MaricTpiB. TpuBaticTh Kypcy — MBTOpa 460
JIBA POKH, B 3JIEKHOCTI BiJ| PiIBHA MATiCTEPCHKOT
IATOTOBKU. [Ij11 MOCTAHOBKU JIA0OPATOPHUX
pobiT My, 3a Koty Ipoekty ALIOT, rianyeMo
3AKYIIUTH Cy4aCHE OONAJHAHHSA (JOPEYL, JOCHUThH
HE/ICINIEBE) T4 CYJACHE IIPOIPAMHE 326€3I1CUEH-
11 Cy4acHe HACTUIBKH, 0O BOHO HE 3aCTAPUIO
34 1BA POKH, IOKM HAIIL Maricrpyu OygyTh HAB-
YATUCA HOBOI CIIEL/IbBHOCTI. KpiM TOro mu 1io-
BUHHI [TOCTIMHO AUBUTHCA BIIEPE, HA 111 /1BA PO-
KA 11 IMHAMIYHO 3MiHIOBATA HABYAIbHI KYPCU
Ta OOJIAHAHHS, BICTEKYIOUH HOBi 3MiHI. AIpKe
OCHOBHA HaIlIa META IIOJIATAE B TOMY, 100 HAIII
BUITYCKHUKHY, OTPHUMABIIN JUITIOM MAricrpa Ta
HNOTPAIMBIIM HA POOOTY Y CY4dCHY KOMIIAHIIO,
OOAYIIN TAM TE CaMe OOJIATHAHHSI, SIKE BOHHU
BUBYA/IM B YHIBEPCUTETI.

[TpOMIIIO TUIBKU AECATH MIiCALB 3 IIOYATKY
podotn Hax ripoekToM ALIOT, ane 3po6ieHo
BXe 6arato. ITo-miepirie, ro7IOBHUM HAIUM 3/10-
OyTKOM € KOMaH/Id, KA IIPALIOE Hafl CTBOPEH-
HSIM JIA00PATOPHOTO OOJIA/THAHHSA JUISL JIUC-
IIUIUTIH HOBOI CIieniai3ariii. OJYooe 110 KO-

MaHJly JOLICHT Ka(peApH TEOPETUUHHUX OCHOB
i 3aranpHOI entekTpoTexHiku OneHa HOpiiBHa
Maescbka. JIo cragy camoi KOMaHIu BXOIATh
OJIM3BKO MATHAATH CTYICHTIB — Biff IIEPIIO-
KYPCHUKIB IO aCipanTiB. HariOuIbIm akKTMBHU-
MU cepeq Hux € ApreM ITaceko, Bikrop 3y6ak,
Jlosnita Buctopo6cbka, Bionera Mapenmy. Hu-
MH CTBOPEHO IIPOTOTHII HOBOI'O YHIBEPCAIb-
HOTO JIAOOPATOPHOTO CTEH[Y «PO3yMHMIT Gy-
JIMHOK>» Ha 6a3i MIKPOITPOIIECOPHOI CUCTEMU
Arduino. Kpim camoro Mikporporecopa BiH
MICTUTB 1€ HAGIp /1aBadiB (OCBITJICHHS, I43Y,
BOJIOT'OCT, BIOPAITi{) T4 Psiji BUKOHYIOULX IIPHUCT-
poiB. OCOOIUBICTIO CTEH/IA € TE, IO Hd HHOMY
MOKYTb BiZIIIPAlIbOBYBATHUCH IIPAKTHYH] HABHY-
KU HE TUIBKH POOOTH 3 OONMAIHAHHSM, IKE MU
3BUK/IN HA3MBATU «31i30>. Ha 11bOMY K CTEH/I
IUIAHYETHCS! BUKOHYBATH JIAGOPATOPHI pOOOTH
3 IPOIPAMYBAHHA MIKDOKOHTPOJIEPIB Ta MOJIC-
JIOBAHHA B CUCTEMi [HTEpHETY pedert.

[TapanenbHO i3 UM PO3POOIAETHC
«MOOGiIbHI pillIEHHSA B iHTEJNEKTYAJIbHUX
€JIEKTPOMEXAHIYHUX CUCTEMAX>, HAJ| AKUM
3aB3ATO IIPALIIOE ACHIPAHT iHCTUTYTY €JIEKT-
POMEXAHIKM Td €HEPIOMEHE/DKMEHTY Ba-
cub Toponiko.

Pesynsraty po60TH HaJj CTEHIOM JOIOBi/IA-
Jwics Ha po6odiit 3ycrpidi «ALIOT Spring School
2017» B MiCTi MUKOJIA1B T4 HA MKHAPO/HIN Ha-
VKOBO-TIPAKTUYHIN KOH(pepeHLii «Enexkrpo-
TEXHIYHi T4 KOMITIOTEPHI CUCTEMU: TEOPIA T4
npakTuka» (M. Opeca, 2017).

Po6ota Hay ipoexrom ALIOT Ta cTBOpEH-
HsAM HOBOI CIIEIjaJIi3aliil He «<BUCHTh Y IIOBITP.
Mu JyKe aKTMBHO BUKOPHUCTOBYEMO HAIIPALIO-
BAHHA 3 {HIIX, [IONEPEAHBO BUKOHAHUX IIPO-
exTiB. Tak, HAampUKIA/IL, 10 HOBOI MariCTEPChKOT
IIPOIPAaMU BKIIOUEHO Kypcu «Green Processo-
rsand Controllers», «Standards for Green Smart
Buildings», s1ki Bxke pO3pOOIEHO B PAMKAX ITPO-
exry GreenCo. A HAIIPALIOBAHHA MOJAEICH
CIBIPALL 3 IHAYCTPIAIBHUMU [APTHEPAMHU, PO3-
pobineHi B mpoekti CABRIOLET, jo3Bosmiiv Ha-
JIATOIWTH IUT/THY CIIBIIPALIO AK i3 BAPDOOHUYH-
MU HinpueMcTBaMu (C-IrpxuHipisn M. Oneca),
TaK i 3 HAIUMU AKAJEMIYHUMU KOJIETAMU —
IHCTHTYTOM NIPOOJIEM MOJIEIIOBAHHSA B CHEPIe-
Tuni im. TTyxosa (AH VKpaiHu) Ta iHCTUTyTOM
eneprervxku AH Monjosu.

Bce 11e 103BOIIsIE CIIOIBATUCH, IO HAMA |
MeTa — JIMBUTHCH Ha JIBA POKU BIIEPET i
BXXE CbOI'OJHI TTIOYMHATU I'OTY-
BATU CHELATICTIB MaiOyTHbO- |
IO JHd, 3aBJAKH YCIM HaIIUM
IIAPTHEPAM IO IIPOEKTY T4 34
HiATPUMKH  €BPOIENCHKOIO
Corogy, Oyzie JOCATHyTA. B
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PERVASIVE IT FOR

his year Professor Vyacheslav Khar-
chenko (Head of the Computer
Networks and Systems Department,
National Aerospace University KhAI,
Ukraine, national coordinator of the project
ERASMUS+ ALIOT) as a lecturer and Elena
Golembovska (representative of the IT Alliance
which is an industrial partner of the ALIOT
project and the Carte Blanche Magazine
Editor-in-Chief) as media partner were invit-
ed to participate in the PERCCOM Summer
School. This School was one of the activities
PERCCOM Project dedicated to implemen-
tation of international Master's program on
PERvasive Computing and COMmunications
(perccom.univlorraine.fr). The project fund-
ed by EU Program Erasmus Mundus started
at 2012 and will continue to 2019.
PERCCOM 2017 Annual Summer School
was held at the Leeds Beckett University
(Leeds, UK) in June 19-23, 2017
(perccom.univ-lorraine.fr/2017-perccom-su
mmer-school-organised-by-leeds-beckett-u
niversity). According to these Program

Elena Golembovska: First of all, on behalf
of the Ukrainian participants, I'd like to express
my gratitude for the invitation and the oppor-
tunity to participate at the PERCCOM Summer
School. Thank you for sharing your valuable,
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students from different countries (Great
Britain, France, Sweden, Finland, Ukraine,
etc.) presented Master's projects in the field
of green and sustainable computer and
communication technologies.

As lecturers were invited professors and
IT-experts from Australia, Chile, Germany,
[taly, Ireland, Luxemburg, Netherland, Spain,
Ukraine and United Kingdom. Professor
Vyacheslav Kharchenko given lecture
«Green and safe computing».

Elena Golembovska interviewed the PERC-
COM coordinators and organizers of the
PERCCOM Summer School 2017 — Professor
Colin Pattinson (Dean of School of
Computing, Creative Technologies and
Engineering (CCTE), Leeds Beckett University,
UK), Professor Eric Rondeau (Universite de
Lorraine, France), Dr Ah Lian (Creative
Technologies and Engineering, Leeds Beckett
University, UK) and invited lecturers Dr Anda
Counotte (Open University of Nederland,
Limburg, Netherlands), and Professor
Vyacheslav Kharchenko (KhAI, Ukraine).

Interview with Professor Colin Pattinson, Dean of School of Computing, Creative Technologies
and Engineering, Leeds Beckett University, UK

useful and interesting experience with us.
And my first question - could do you say
about challenges in modern technologies
which are most important for a School of
Computing, Creative Technologies and



Engineering (which you head) in view of
education and research?

Professor Colin Pattinson: The biggest chal-
lenge with modern technology is the speed
at which it changes, and the growth of many
different techniques, many different meth-
ods, many different approaches. The chal-
lenge for educators, both teaching and research,
is to ensure that equipment and those meth-
ods and those systems are used responsibly.
And what I mean by responsibly is environ-
mentally responsibly, ethically responsibly,
personally responsibly. And those I think are
the real challenges to be able to educate
students both in the opportunities of tech-
nology and the changes but also in the risks
that those changes bring and the need for
behavior to be moderated by those risks.

Elena: Yes, the rate of changes is impres-
sive and risks increase exponentially. Your
PERCCOM project and our ALIOT project are
both related to security issues. How these
different projects could interact to get a syner-
gy effect for both projects?

Colin: I think a Summer School is a great
example of the kind of synergy and the inter-
action that is possible. I think the opportu-
nity to share ideas, to combine research ideas
and research interests gives us a strong mutu-
al benefit in terms of the work we are doing.
Perhaps one of the differences is that PERC-
COM is about teaching students, ALIOT is
about developing courses which can be taught
to students. So there are very clearly some
opportunities for ALIOT to learn from PERC-
COM in terms of the work they have been
doing, but also for PERCCOM as we contin-
ue to develop (and as PERCCOM continues
to develop) to learn and to understand, coming
back to your previous question, the changes
to the modern technology and making sure
that the course remains up to date and the
material remains modern in its approach.

Elena: Continuing the theme of partner-
ship, what about cooperation CCTE School,
Leeds Beckett University, and Department of
Computer Systems and Networks, Aerospace
National University KhAl, considering projects
GreenCo and ALIOT?

Colin: T first visited Aerospace National
University KhAI in 2012. I think it was as part
of the GreenCo project and [ felt there are a
lot of opportunities for continuing this coop-
eration. I was made very welcome, I think the
work that we do in terms of system sustain-
ability and performance and behavior very
much interact with my interests and interests

of some of my colleagues in our School. I think
that through GreenCo and ALIOT, we have
developed a good working relationship with
colleagues and the opportunity to continue to
develop that relationship through projects,
through papers, through publications. I think
the way we worked together as a pair of univer-
sities, is something that gives us a great strength
in terms of the work that we can do.

Elena: And which next steps could contin-
ue the cooperation in education and joint
research?

Colin: We should continue to explore the
opportunities; we should continue to be putting
bids together to carry out research and oper-
ate, if you like, as a sort of joint set of inter-
ests. Our interests ovetlap in a very strong
way, and the opportunities to exploit those
overlaps and to make a good use of them is
something that we need to continue. We have
made some good steps over the last five years
and I think we can continue to do that.

Elena: | know you led the development of
Leeds Beckett's MSc in Green Computing,
which has been recognised as one of the
pioneers of such courses in the UK and inter-
nationally. Please some words of the history
and results of this program, what is its strat-
egy of the development in the future?

Colin: So, we were one of the first — if not
the first — universities to run a Green IT master's
course. That has been developed and being
redeveloped over a period of time, it is now
continuing in the form of research on projects
within a bigger master's course, it is something
we are very proud of and the students that we
have graduated from the course have gone on
to work in very strong areas of economy and
have taken these ideas back into their business
in their companies. I think that's the most
important thing. Even this year's students, their
theses, their master's topics, their research topics
have often been <how do I make the organi-
zation I work in have a different strategy and
adifferent approach to Green IT». And the idea
that we are actually taking that, discussing with
the students, the students are then taking it
back into their own businesses and actually
delivering and making a change. I think that
this is something that is really, really important.
We are going to continue with the program,
we are going to continue developing and deliv-
ering both the taught and the research elements
of the work that we do, and we are going to
continue to make those connections between
the industty; ourselves, our students, our research
projects and our collaborators as well.

Colin
PATTINSON

Professor,

Dean of School

of Computing, Creative
Technologies

and Engineering, Leeds
Beckett University, UK
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Elena: | know you are very busy. Thanks
for our talk. And finally I'd like to know about
cooperation with public media. What do you
think how cooperation with the media can
support the implementation of such projects
and development of education and science?

Colin: Most people today have probably
heard of climate change, most people have
probably heard of sustainability in some shape
or form. What people perhaps have not yet
been able to fully understand and be fully
aware of is the personal impact on the way
that very small changes in their behavior can
make a difference and can change things.
And that's were media, media contact, media
output is important. Because particularly in
the IT industry, particularly in the computer
industry it's easy to be caught up in that idea
of everything is modern, everything is new,
have to have the latest model of this, we have
to have the latest version of that; every piece
of software that is created seems to need more
memory and more processing and more band-

width, you know, to operate. And it is getting
to understanding across the people that it
comes at a cost. It may be that this cost is
worthwhile, it may be that this cost is appro-
priate.

On the other hand, there are lots of systems,
alot of pieces of equipment which are, maybe,
used for a couple of years and then left some-
where and the next piece of equipment
bought, and the next piece of equipment, the
bigger, the better, the faster and so on. I think
one of the things that more general educa-
tion can bring about is a group of students,
a generatiAon if you like, who can actually
start to question that, and start to ask is this
really necessary, do we need this, how could
we do things differently, what are the impacts
of doing the things that we are doing, and if
that kind of a dialogue would take place — if
the media can start to work with that kind
of a dialogue, I think the general education
and science around sustainability would have
taken a big step forward.

Interview with Professor Eric Rondeau, Universite de Lorraine, France, Coordinator
of PERCCOM Program

Eric RONDEAU

Professor, Universite
de Lorraine, France,
Coordinator of
PERCCOM Program

Elena Golembovska: How do you find the
level of the Master thesis related presen-
tations of students at the PERCCOM Summer
School? How does their participation in the
PERCCOM project affect the quality of their
work?

Professor Eric Rondeau: I should be very
honest in my reply because as a coordina-
tor of this program, I would like to say that
I have the result that is perfect. As you see
different presentations of students, they
propose their contributions as a result. So
I think it is a good point. When we did our
project, the project was very well structured,
well-organized. To evaluate the quality of
project, of their results, there is one good
thing — many results will be published in
conferences and journals. And concerning
what is in fact the contribution of the
PERCCOM program, I think that during the
two years, the students receive a lot infor-
mation about ICT network software, etc...
They receive such good information about
green ICT and to well prepare for the master
thesis. It is very important also to organize
during different semesters, student projects
which help students to understand how to
work together on project. And one thing
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which is interesting I think in this program,
students receive the foundation at the begin-
ning of the program and at the end of each
semester, they have two different presen-
tations for their work in progress. So they
present the results during summer school,
well-prepared, and one thing also is very
important is the students receive a lot of
information about how to manage their
research activity.

Elena: How, on your opinion, do the
results of Master thesis influence on the
state of the relevant fields of science, educa-
tion and industry?

Eric: I think we have to be very modest.
Green ICT is a new concept, especially in the
industry, and I think that a student will be
considered today, as an ambassador in indus-
try to promote their skill in green ICT. When
you discuss about green ICT, many people
think that green ICT is only energy consump-
tion, and in our program, we develop, we
show that green ICT in not only energy but
is also we have to consider resource efficiency,
company mission, electronic waste, ethics.
So I think it is a bit more complex than people
think. One and main contribution of PERC-
COM is to show that green ICT is not only



about energy but you have to cover many,
many other problems.

Elena: Why are green ICT Master
programs very important in creating new
student generation?

Eric: If you consider today, all master
theses in ICT, in fact, you educate people
to be an expert in computers, in network,
in programming, in etc.. But we aren't
considering the environment which means
not only ecology problem, but also social
problem. This fact must be taken into
account when we are teaching a new
generation on ICT. I think that of ICT in
general, 1 will be the environment. And it
is the main challenge but you have to differ
in your program. Not to form specialists in
techniques, but also to be in general, able
to consider the environment aspect.

Elena: Which on-going challenges in
green context can the project PERCCOM
help to solve when it'll be implemented?

Eric: Now, for example, if you consider
COP 21 about climate change and you
follow politician's general organizations,
you have to fight climate change. But what
are the solutions? I think that PERCCOM

is one small contribution. But it is a concrete
contribution, for example, to limit the effect
of climate change.

Elena: How cooperation with the media
can support the implementation of such
projects and development of education and
science in general?

Eric: It is a difficult question because I
think that what is the most important for
us is to convince the media to communi-
cate about our projects. It means that we
have to be good at communication not to
us directly but to other media to convince
that we have to communicate on this
matter. Because many times, in fact, jour-
nalists, etc... like to develop negative thing
in the world. And PERCCOM is a positive
thing. So sometimes, when you promote
positive projects, maybe more difficult,
more attractive for people, but I think that
the communication is very important......
You have also to push the idea that this
Masters program exists because of European
nation, European Commission and the press.
If you are able to communicate to large
public that this project is effective, is due
to European project, this is very important.

|
Interview with Dr Ab Lian Kor, Creative Technologies and Engineering, Leeds Beckett University, UK

Elena Golembovska: Ah Lian, first of all
I'd like to express my gratitude for your
great support for my trip and the oppor-
tunity to participate at the PERCCOM
Summer School. Please tell about PERC-
COM project, key tasks, activities and
today's results.

Dr Ah Lian Kor: Actually PERCCOM pro-
ject started in 2013 and it will end in 2019
and ever since among these projects, are
joint Master's degree program for Pervasive
Computing and Communications for
Sustainable Development. Just like what
everyone has mentioned, the goal is to
produce world-class postgraduate educa-
tion and also to produce ICT profession-
als that would embed sustainability into
cyber-physical systems.

The program's structure is as follows:
four semesters: first semester, they will
be in Nancy, Universitii de Lorraine,
France and this is when they will study
Green IT, green network and communi-
cations, and, of course, French culture
and language. Second semester will be

in Finland, that's where they will study
about sustainability, environmental and
social aspects of ICT..... they will also study
the Finnish culture and language, and
for Sweden, LTU is in Sweden, and ...
students will learn about 5G, learn about
wireless communications, Swedish culture
and also language. And for activities,
PERCCOM is really, really active, it's got
SO many activities, you find all the activ-
ities in PERCCOM official website, we've
got a blog, so we've got a long list of
activities in all the full-partner institutions
and also in associate-partner institutions.

I have categorized them, so the first
one is competitions, competitions have
been organized for the students. For
instance, we've got GreenCo challenge,
we've got hackathon, we've got Green
IT challenge; and the next one is visits.
This is more to expose them to cultur-
al aspects of the different countries, so
you have visits to cultural heritage like
museums, local markets, palaces, castles,
and then also business industries. They

Ah LIAN KOR

Dr, Creative Technologies
and Engineering,

Leeds Beckett

University, UK
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are exposed to what industries are
doing, for instance, there are business
visits organized in Sweden, I mean trip
to Facebook datacenters, Hydro 66 and
so on; and other activities is partici-
pation in social and cultural and sport-
ing events as well, like skiing, ice hock-
ey, and also some festivals. And we also
have invited speakers from industries,
for instance, Facebook, Ericsson,
Orange, etc.. and so far, and, of course,
the gem of the year is always the annu-
al summer school. All the students, all
the cohorts congregate together with
all the full partners and also associate
partners and invited guests.

The last one is staff mobility using
scholar scholarship, we have got invit-
ed staff members to visit other partner
institutions, even from the other coun-
tries there were visits to our institution.
And for today's results, so far, we've got
four cohorts of students from more than
thirty countries, and then the final
cohort, which is cohort five, will enroll
in September 2017. PERCCOM has
successfully trained thirty-one ICT grad-
uates and most of them are pursuing
their PhD program or work in
well-known industries like Garmin,
Volvo, and some having startups. We
have trained 49 students, still training
21, and we will train 23 students.

Elena: What is common between PERC-
COM Summer School and ALIOT Spring
School in Mykolaiv, Ukraine where you
were?

Ah Lian: I've been to all PERCCOM
summer schools and I enjoyed the
summer school for PERCCOM and also
for ALIOT Mykolaiv spring training
school. They are both very energetic, so
vibrant, you can feel both warmth and
close relationship amongst the staff,
members and also amongst the students
which is really good. Some of the simi-
larities in terms of research dimension,
I find that ALIOT is more of a IOT and
applications, and I find that PERCCOM
is also IOT and different applications
with an emphasis on sustainability. So
you find that in terms of a research
dimension, both events have research
presentations by students, and also by
staff members. And for the social dimen-
sion you find that we have got wonder-
ful social events such as conference
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dinner and then cultural visits, so the
only difference is that for ALIOT, you
find that your staff members come from
your full partners, whereas for PERC-
COM it's more diverse, we've got consor-
tium team staff members. We have invit-
ed scholars on scholar scholarship so it
brings more diversity to the events. And
for ALIOT, you find that you've got it
attended by PhD and also master's degree
students, whereas for PERCCOM it is
more of the cohort of master's degree
students.

Elena: What do you see synergy effect
of PERCCOM and ALIOT projects at present
time or in the?

Ah Lian: So, I will not be repeating
what my colleagues said, all right? ))
.I'll give you a different perspective to
this. Currently PERCCOM consortium
team comprises seventy full and asso-
ciate partners and more than ten public
or industrial partners, so the current
synergy is more of staff mobility, ...you
find that staff members visit other insti-
tutions to forge research collaboration
and also to conduct research togeth-
er...That's why the PERCCOM scholar
scholarship is really well-used and very
beneficial and definitely has got added
value. And other synergy is to propose
submissions, for example, we've submit-
ted PERCCOM 2, we've submitted
GreenAce together, even though it's
rejected, we're going to resubmit togeth-
er. And of course joint publications,
and possible future synergy is joint
cultural events and joint promotion
and dissemination like what you are
doing, Carte Blanche magazine, so we
are just doing really good. And perhaps,
we could have joint training and teach-
ing resources as well so that at least we
can share resources and expert knowl-
edge, and of course, joint summer
schools. I know that's what Slava wants;
and organized joint conferences, have
joint master's research in supervision....
that will be really great.

Elena: What do you think about impor-
tance of communication with public
media for students and lecturers /resear-
chers/scientists?

Ah Lian: Actually, PERCCOM has been
very successful in the exploitation of the
use of social media for communications.
We've got Facebook PERCCOM account,



we've got PERCCOM student association,
we've got PERCCOM alumni, PERCCOM
twitter, PERCCOM blog, PERCCOM insta-
gram, all these channels really provide the
means for students and staff members to
share their experiences through posts and
also through photographs. Because of this,
you find that there is a very strong PERC-
COM identity. So it has become a brand-
ing, a strong supportive community. We

always call ourselves the PERCCOM fami-
ly, with PERCCOM mothers, PERCCOM
babies, PERCCOM grandfathers and prob-
ably PERCCOM partners — PERCCOM
couples. ...you find that such public commu-
nication is really so useful...these are means
to promote and disseminate PERCCOM
activities. This is the reason why we are still
adopting, that is we try to continue to use
the name of PERCCOM for PERCCOM 2.

Interview with Dr Anda Counotte, Open University of Nederland, Limburg, Netherlands

Elena Golembovska: Could you say a few
words about your Open University in context
of green ICT development? Which on-going
research activities in green context you
could present as an example?

Dr Anda Counotte: With my students of
the master Business Processes and IT I'm
doing research on Corporate Social
Responsibility in I'T Organizations. Examples
are quick wins in data centres, green IT
maturity or green IT readiness, the use of
paper versus tablets and subjects on green
sustainable cities.

Elena: What do you think about green
ICT Master programs similar the PERCCOM
project in point of view new creative student
generation?

Anda: A master in green ICT 'produces'
students with an interdisciplinary view on
the world. They are aware of the environ-
ment during the choices they make during
developing or buying new IT of the use of
existing IT.

Elena: How, on your opinion, may the
results of Master thesis in framework of
the PERCCOM and other ERASMUS projects
influence on the development of science,
education and industry?

Anda: It is important for students to
meet other cultures and be aware of
differences in culture and be able to coop-
erate with people from different cultures.
In the development of new knowledge
trust and respect are important enabling
factors. That is what they learn in such
a project.

Elena: How cooperation with the media
can support the implementation of such
projects and development of education and
science in general?

Anda: Media can show the result of
science and education and the enthusiasm
with which the result is obtained. Media
can make results accessible to a greater
public and make new young people curi-
ous about science.

Anda
COUNOTTE

Dr, Open University
of Nederland, Limburg,
Netherlands

Interview with Professor Vyacheslav Kbarchenko, National Aerospace University KbAI, Ukraine
|

Elena Golembovska: What is your
impression about summer school in this
beautiful university?

Professor Vyacheslav Kharchenko: The
School has deeply impressed me because
we have met a lot of very good MSc and
PhD students. They presented research
and development results on green infor-
mation and communication technolo-
gies for different industry and human

domains. They have perfect supervisors
and lecturers from different countries,
It is really perfect community. Another
impression is a new philosophy, new
mentality that can be embedded into
ICT. ICT is now one of the most success-
ful branches, and I think green culture,
green computing and communication
is the next step in development of these
technologies.
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Vyacheslav KHARCHENKO

Professor, National Aerospace University KhAl, Kharkiv, Ukraine

Elena: What can you say about the coop-
eration of National Aerospace University
KhAI and Leeds Beckett University?

Vyacheslav: We have good experi-
ence of cooperation with different EU
universities including United Kingdom
universities. We are cooperating with
Leeds Beckett University over the past
five years in frameworks of three EU
funded projects related modern educa-
tion and research on safe, green and
sustainable computing. We presented
joint reports and published papers in
indexed journals. We submitted project
on application Internet of things for
smart buildings and cities to provide
services for aging people. Topic of other
joint H2020 project is development of
IoT and drone fleet based system of
severe NPP accidents monitoring. I hope
our next projects will be successful like
GreenCo, ALIOT and so on.

Elena: How do you find the level of the
master thesis presentations of students at
the PERCOM summer school?

Vyacheslav: The level of these presen-
tations is very high. I've compared
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master thesis of these students with
master thesis of the students of our
department and received additional
information, additional possibility to
improve the quality of our projects. On
the other side projects of KhAI students
could successfully compete in interna-
tional market. We have such best prac-
tices on gaming, 3D smart printing,
social networking and so on. I hope
that we with our colleagues will have
a possibility in the future to hold a
meeting, competition or hackathon for
EU students and students of our depart-
ment and other universities of Ukraine.
It could be organized in frameworks of
project ALIOT where KhAI is national
coordinator and the project PERCCOM.

Elena: What experiences from the
summer school could use in your educa-
tion and research in Ukrainian life?

Vyacheslav: The PERCOM school is
very interesting in point of view of
diverse form of presentation of MSc
works including not only using a
traditional once in a lecture-room. There
are a lot of good communication forms
like panel discussions, communication
of targeted groups of students and
lecturers and others. This is very inter-
esting and I think we'll use and enhance
such experience. On the other side we
could support a more proactive forms
of such schools like hackathon, battle
of startup projects and so on. We use
such once very.

Elena: What do you think about the
importance of communications with public
media for students?

Vyacheslav: It's very important. We
try to teach our students to communi-
cate with media using training schools,
optional courses and so on. Thank you
for your activities in training for our
students and lecturers dedicated to two
sides of these communications: media
for IT and IT for media. Both sides are
very important and are very interest-
ing. As you know we are planning to
organize a special optional course for
our students on Internet marketing in
IT (csn.khaiedu) Students and young
researchers should have knowledge and
skills to cooperate with media to adver-
tise themselves and their teams, to
implement and commercialize ideas
and projects. [ ]



MDKHAPO/AHI HAYKOBI NPOEKTMN -
KY3HA MAMBYTHIX BYEHMX

Exkckypcisi Ha MiBLeHHO-YKpaTHCbKY aTOMHY enekTpoCTaHLiio

Cmeopenna mincynisepcumemcsKux meopuux KoieKmueis, uyo 00'eOnyioms He minsKu 6ueHux
HAYKOBO-OOCTIOHUX THCIMUNIYINIE Ma BUNUX HABUANLHUX 3aKnadie (BH3), ane i Hatioinbu nio2omoenenux,
nepcneKkmueHux i MaiaHoOSUImux CtyoeHmio, € HA036UUALIHO 8ANCIUSUM eMANOM Y NOOANLUOMY
npucKopenni Po3eumxy iHHOBAUIIHUX NPOUECI8 Y ECIX 2ay3AX HAYIU i MeXHIKU 03 GUHAMK).

O'egHannA (iHTErparis) TBOPUUX
HAayKOBHX KoJIeKTuBiB BH3 Ta
IT-koMInIaHi B paMKax dakKa-
JEMIYHUX T AKAAEMiYHO-IIPO-
MUCJIOBUX KOHCOPIIIYMiB 3 TOYKU 30pPY
(HOPMYBAHHA HAYKOBOI'O CBITOIJIALY CTY-
JEHTIB IPEACTABIAE COOOI0 MUPOKOMA-
CINTAOHUIN €TaIl NPUAOAHHA CTyICHTAMU
0araToro TEOPETUYHOIO TAd NPAKTUYHO-
I'O JOCBiZly, 30KpeMa CTYACHTAMH, IO Y
IIEPCIIEKTUBI BUPIIIWIN IIPUCBATUTH CBOE
JKUTTsI HAYKOBIH, HAYKOBO-TOC/IiIHIM i Ha-
YKOBO-TIEJATOTiYHIN AiA/TbHOCTI.

11 MUPOKOTO 3AIYYEHHSA TAIAHOBU-
TOI MOJIOJIi 1O IIOIIOBHEHHS JIAB BUCHUX
T4 HAYKOBIIiB HEJOCTATHbLO TiJIbKU TEO-
PETUYHOI'O HABYAHHSA B PAMKAX ayJUTOP-
HUX HAaBYAJbHUX roguH BH3. TyT He-
OOXiJTHUH 6AraTOrPAHHUH TTi/IXI]T, IO MO-
PAL 3 TPAAULITHOIO TEOPETUYHOIO ITiArO-
TOBKOIO JJA€ MOKJIUBICTh O3HAUOMUTH,
3ALIKABUTH 1 3ATyYUTH CTYACHTIB JIO yJaCTi
B HAYKOBO-TIPAKTUYHIN AignbHOCTI. Le

MOKyTb OyTU CTYJICHTHU, 1110 HABYAIOTHCS
34 OJHIE€IO CIICIiAJIbHICTIO YH 34 CIICITidJIb-
HOCTSIMH OJHOI'O HAIIPSAMKY, 4 IIOTIM, HA
CTAPIINX KypCaX, MOXIIUBOIO i JOIib-
HOIO € iX iHTerpailis y HayKOBi TBOPYi KO-
JIEKTUBU CTYJCHTIB JEKIJIbKOX CYMIKHUX
CIIELiaJIbBHOCTEH.

LIiIKOM TIPUPOAHBO, IO JJIF YCIIIITHOT
HiAIOTOBKU MAMOyTHBOI'O BUCHOI'O TIOPST,
3 TEOPETUYHOIO Mi/ITOTOBKOIO HEOOXiTHO
HA/IATU MOXJIMBICTD JUIA IIPAKTUYHOL pe-
Ii3aLil CTyIEHTOM TEOPETUYHUX HAPO-
OOK. 3BMYANHO IIPU [IbOMY BEJIUYE3HY
pOnb MA€ BifirpaBaTU CEKTOP HAYKO-
BO-IOCHIAHOI pOOOTH CTyaeHTiB BH3,
IHTErpyrOYnil HABYAJIbHY i HAYKOBY POOO-
Ty Ha BCiX i€epapxXiyHuUX pPiBHAX
B34€MO3B'A3KiB IIPOLIECY HABYAHHA (Ka-
deapanbHOMY, (PAKYJIBICTCHKOMY, iHCTH-
TYTCbKOMY, YHIBEPCUTCTCHKOMY).

OJHUM 3 Hal6iIbIl €(PEKTUBHUX Me-
TOAIB BUABJICHHA i PO3BUTKY CTYINCHTCb-
KUX TAJIAHTIB € 3AJIy4CHHA CTYJCHTIB 10

KAPT BJTAHL o Ne1 e

2017




MIDKHAPOAHI NMPOEKTM | LKOJINM

lOpin
KOHAOPATEHKO

[.T.H., npodecop
Kaenpw iHTeneKkTyanbHMX
iH(bOPMaLNHUX CUCTEM,
YopHoMOopCbKMi
HauioHanbHUI yHiBEpCUTET
iM. Metpa Morunu,
3aCNy>XeHUIN BUHAXIZHNK
YKpainu, Jlaypeat npemii
BCHTO, ®ynbpanTiscbkuii
npodecop, akagemik
Akagemii Hayk
cyaHoOyayBaHHs YkpaiHu

IIPOBEJEHHA HAYKOBUX Td HAYKOBO-METO-
JUYHUX JOUI/PKEHD B PAMKAX MIDKHAPO/I-
HUX [IPOEKTIB, 30KPEMA 334 MDKHAPOAHU-
mu nporpamamu TEMPUS, ERASMUS Plus,
OstPartnerShaftProgramme, Fulbright,
DAAD T2 in.

BHUKOHAHHA TAKHUX IIPOEKTIB JJA€ 3MOL'Y
HAOYTH CTYJEHTAM AOCBiy pOOOTH B OIHIN
KOMaHAi 3 IpodeCcopamMy, BUKIAJA9aAMU
T ACHIPAHTAMH SIK 3 BJIACHOI'O YHIBEPCH-
TETY, TAK i 3 YHIBEPCUTETIB, 110 € OpilliliHu-
MU IIAPTHEPAMU IIPU BUKOHAHHI MIKHA-
POAHUX IIPOEKTIB. 30KPEMA, 1€ CTOCYETh-
¢ HAOYTTA CTYIECHTAMU JOCBifly B I'€HE-
PYBaHHI T4 OOrOBOPEHHI HAYKOBUX iJieH,
CKIAJAHHI IEPCIEKTUBHUX IUIAHIB 3 3aT-
BEPLKEHHAM TEPMiHIB IX BUKOHAHHS, IIPO-
BEACHHI HAYKOBUX JOCIIKEHDb Ta (POp-
MaJli3aril OTPUMAHUX PE3YJIBIATIB, IIiJrO-
TOBII 0 JPYKY TE3, CTaTEH, 6pouryp Ta
PO3aLIiB B MOHOIPadifx, BUCTYIIAX HA HA-
YKOBUX KOH(DEPEHIIIAX TA MIKOIAX, YIACTi
B CTAPTAIIBCBKUX OOAX T4 CIICIiaTi30Ba-
HUX CTYACHTCbKUX OJIiMIIiazax.

CryneHTH (PaAKyJIBIETYy KOMITIOTEPHUX
HayK YOPHOMOPCBHKOTO HAIliOHAJIBHOI'O
yHiBepcurety im. Ilerpa Morwmm (YHY) Ha
JIAaHWH 9aC IPOBOAATHL HAYKOBI JJOCITiPKEH-
Hf B PAMKAX TAKUX €BPONEUCHKUX IIPO-
exTiB, ssk CABRIOLET (Tempus, 2013-2017)
T2 ALIOT (Erasmus+, 2016-2019). 3okpe-
Ma HosMi ipoekT ALIOT «Internet of Things:
Emerging Curriculum for Industry and
Human Applications», mo IpHUCBIYCHUN
PO3pOOIIi HABYAIBHUX KYpPCiB B O6J1ACTI
Inrepner peuert [y HiArOTOBKU MariCTPiB,
ACIIPAaHTIB TA TJBUINEHHS KBaTi(ikariii
IHYCTPiaIbHUX ITAPTHEPIB, OO'€AHAB BU-
KOHABIIiB 3 Pi3HUX YHiBEPCUTETIB, IT-KOM-
MaHiNA Ta HAYKOBUX YCTAHOB YKPAIHU Ta
€sponu (Benmkoopuranis, Itania, [Topry-
ranig, lIsenis). B koxxHOMY 3 yHiBEpCH-
TETiB-IIAPTHEPIB CTBOPEHI KOMAH/IU OJTHO-
JIYMIIiB, IIJO BKJIIOYAIOTH i JJOCBiJYEHUX HA-
YKOBILIB i CTyJIEHTIB (€6IOTAHTIB B HAy-
KOBil po6oTi). IUPOKI MOMJIMBOCTI 7S
TBOPYOI'O CIUIKYBAHHA i OOMiHY JOCBiIOM
HAJJAIOTh TEMATHUYHI HAYKOBI IIKOJH, sIKi
CUCTEMATUYHO POBOJATHCA B PAMKAX IIPO-
exry ALIOT /14 BCiX y9aCHMKIB IPOEKTY.

Taxk, B MukoJsiaeBi Ha 6a3i HHY im. ITet-
pa Morunu B TpaBHi 2017 poky Oyna
YCIIIIHO NPOBE/ICHA 1Ko — Spring Trai-
ning School, Mykolaiv, May, 8-12, 2017, B po-
00Ti AKOI IPUNHANN Yy4aCThb 57 ydac-
HUKIB 3 3anopixoks, Knesa, MUKoOIaeBa,
Opnecu, CeBepOAOHEIbKA, XapPKOBA,
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Yepnibuis (YKpaina) Ta 3 mict Newcastle,
Leeds (Benuko6puTaHig). 3 TENIUMHA
CJIOBAMMU TIPUBITAHHS 10 YIACHUKIB IIIKO-
JIY 3BEPHY/IUCH B Pi3Hi JHi if IpOBeaeH-
Hdg pexrop YHY im. Ilerpa Morunu Jle-
oHig KIMMEHKO — 3aCIHyKEHUM JIisd Ha-
VKU i TEXHIKK YKPaiHU J.T.H., IPOMECOD;
KEPIBHUK MIKHAPOJHOI'O I'PAHTY 110 IIPO-
exry ALIOT npodecop Chris Phillips —
SagE Faculty Director of Diversity, New-
castle University (United Kingdom); nep-
mui npopekrop YHY im. ITerpa Moru-
JIU K.T.H., JOIIeHT Ojiekcanjp TpyHOB —
Jlaypeart npemii BCHTO; HatioHanbpHUN
KOOPAUHATOP IPOEKTYy Bsauecnas Xap-
YEHKO — 34CHY)KEHUHN BUHAXITHUK YK-
painu a.T.H.,, Ipodecop 3aBigyBad Ka-
deapu KOMII'IOTEPHUX CUCTEM i MEPEX
HarioHaibHOIro aepOKOCMIYHOIO YHiBEP-
curery «XAl»; IPOPEKTOP 3 HAYKOBOL PO-
ooru YHY im. Ilerpa Morunu Bonoau-
mup bernmung — a.H. 3 IE€pPXKABHOI'O YII-
paBiiHHA, TIPOECOP; TOTOBHUN PEIAK-
TOp XypHa1y «Kapt biranm» Osena lo-
JIEMOOBCBKA, JEKAH (PAKYJIBIETY KOMII'IO-
TepHux Hayk YHY im. Ilerpa Morunu
A.T.H., Ipodecop MakcuM MycCi€HKO Ta
4ABTOP AHOI CTATTi — PETriOHAJIBHUN KO-
opauHaTop npoekty ALIOT B MUKOIA€BI.

[IIxosa mpo¥inuIa B TBOPYiN i APYKHIN
armocdepi. CTyaeHTH MaIx 3MOL'Y IIPOC-
JIYXATH JICKITii «MACTUTUX» BUCHUX i 3PO-
OWTH HAYKOBi JOIIOBi/i 32 pe3ynbTaTaMu
BJIACHUX T4 KOMAHJHUX AOCHIiJI>KECHD,
NPUAHATH AKTUBHY Yy4aCTb y OOGTOBO-
peHHi pe3yasrariB Ta PpOpMyBaHHI pe-
KOMEH/IAIiN JUTS TOAAJBIINX JTOCTIJIKEHbD.
IMMOOoKi AMCKYCii NPONIIIN IIPHU O6Io-
BOPEHHI CTPYKTYPU HABUAIbHUX KYPCiB
T4 IMPAKTUYHUX i J1a00PATOPHUX POOIT
3 HOBOCTBOPIOBAHUX JIUCIIUIUIIH 3 IHTED-
HETY pedelt, IPU po3pOoOLLi KOXKHOI 3 AKUX
HIPUAMAIOTD YY4CTb 3-4 KOMAHAU 3 IAPT-
HEPChKHUX YHIBEPCUTETIB. Bys10 YoMy 110B-
YUTHUCH CTYLCHTAM HA4 OCHOBI HAYKOBUX
npeseHTarliit npodecopis Bonogumupa
Moxopa, Bsauecnasa XapueHKa, AHATOMIA
Cauenka, Onekcanapa [Iposaa, Pasinsa
Kynepmerosa, Ah-Lian Kor, Innu Ckap-
ru-bangyposoi, AnaroJisa IJopbenka, 361-
meka JJom6poBschKkoro, JIMuTpa MaeBch-
KOT0, JOIeHTiB AHaTonig [lnaxreena,
Onexcig Kosnosa Ta iH. [Ipodecop Bo-
nogumMup CKIAP AUCTAHILINHO JJOHIC 1O
yyacHUKiB IIIKOIM CBOIO MPE3CHTAIIIO
«E-learning on IoT-based Industry System
Safety: Experience in KhAI», BHUKOpUCTO-



Byloun Skype. OcoO1uBO LIiKaBuMU Oy-
JIM CTYAEHTCBbKI ponosini Braga Bopu-
ceHka, Onpru Bopobenp, [lenuca Mo-
runina, Hacri Crpenkinoi, JImurpa Kpas-
yeHnka, Okcanu [lynenp, Bacura [opom-
Ka, Aprema Ilorocosa Ta in. PO604o10
MoBoIO Illkonu O6yna aHIIINACBKA MOBQ.
Bci mrenapni 3acigaHHg T4 TPEHIHTOBI
HAaBYaHHA NOpu nposeaecHHi HIkoan
IIPOXOAWIN Y 3PYYHINA JjI1d TBOPYOI PO-
60TH 3aii 3aciganp Buenoi Pagu YHY
im. ITerpa Moruiu.

VYuacuuku HIKOMMU TAKOXK MaIU MOXK-
JIUBiCTb O3HAVMOMHUTUCA 3 BU3HAYHUMU
MicigMu M. Mukosaesa Ta By3pKoro rap-
y Ha piuni IliBgeHHu Byr, 3 n1abopa-
TOPIAMH i CIICIiATI30BAHUMU YU TOPIAMHI
T'OCTUHHO IIPUUMAIOYOTO YHiBEPCUTETY
im. ITerpa Morunu. OcoO61IuBO IIMOOKE
BPAXKCHHSI 3AIUIIIIIOCH Y YIACHUKIB IIKO-
JIM BiJl OJHOJECHHOI eKCKypcii Ha ITiBaeH-
HO-YKPATHCBKY aTOMHY €JIEKTPOCTAHIIIIO
(ITYAEC) B M. FOKHOYKpPA{HCBK, B OpraHi-
3aI1ii IKOT AKTUBHY y4ACThb NIPUHHSAB K.T.H.
€pren Cigenko (UHY) Ta criBpoOiTHUKM
ITYAEC. YuacHuku KON O3HAMOMUWJIH-
¢4 31 crpykryporo ITYAEC, npUHITUIIOM PO-
OOTH ATOMHOI'O PEAKTOPA Td CUCTEMOIO
MOI'0 OXOJIO/PKEHHS, TPEHIHTOBUM LlenT-
poMm kepysanui sBcielo ITYAEC. CryaenTis
i npodecopiB LiKABWIN MUTAHHA 3AXUC-
Ty OOJIATHAHHS BiJ] HEOQKAHNX aBAPIHHUX
PEXKUMIB, MiKPOIIPOIIECOPHA €JIEMEHTHA
6234, EProHOMIiYHi ACTIEKTU OPraHizariii
JIIOJUHO-MAIIIMHHUX iHTEP@ECIB, Y3roj-
JKEHICTh PO6OTH onepaTopis LleHTpy ke-
pyBaHHA T4 iH. IIpaniBHUKKU CTAHIIil 3 Be-
JIMKHUM 33/TOBOJICHHSM BiIITOBiaI1 HA MTH-
TaHHA yyacHUKiB IIKomu Ta gasanu je-
TJIbHI ITOACHEHH:. B nponeci nepedyBaH-
Ha Ha [IYAEC pepakrTopu i oneparopu
MiCIIEBOT'O TeJIE6AYEHHSA 3OO IHTEPB'IO
3 npod. Kpicom dimtincom Ta npod. Bs-
4EC/IAaBOM XAPYEHKOM, 4 TAKOK OyJIH IIPO-
BEJICHI 6araTo4yncesnbHi I'pymnosi ¢o-
TO3MOMKMU. Tesnenepe/aua npo rnepedyBaH-
HA ydacHUKiB IIkonm Ha ITYAEC 3 BuIes-
raJlTaHuMU {HTEPB'IO BUUNLIA B €ip BXKE
HacTynHOro gus (11 tpasua 2017 p.) B
nporpami «HoBuHM FOXKHOYKPATHCBbK».

ITo 3aKiHYEeHHIO IMKOIX BCi ii y4acHH-
KU OTPUMAJIN HE TIILKU HOBi 3HAHHA i Be-
JIMYE3HUN JOCBif, a i BignosigHi CepTu-
¢ikaTH €BPONENCHKOIO 3PA3KY.

ITixcymMOBYrOUH, CITiJT 3a3HAYMNTH, 1110 I
(OPMYBAHHSA CBiTOITIALY MaHOyTHBOT'O
BUYEHOI'O ITPOPECOPCHKO-BUKIAJALBKOMY

Exkckypcisi Ha MiBaeHHO-YKpaiHCbKY aTOMHY enekTpoCTaHLito

cx1a/ty BH3 HEO6Xi/THO 3aTy4aTH CTY/ICHTIB
YCiX KypPCiB 4K IO y4aCTi B HAYKOBUX IIPO-
€KTaX YHIBEPCUTETCHKOI'O 3HAYEHHS, TAK
i 10 y4acCTi y BCEYKPATHCHKUX TA MIKHA-
POAHUX HAYKOBO-JOC/IiTHULIBKUX ITIPOCK-
TAX, 4 TAKOXK CMIIMBO IIPOIIOHYBATH CTY-
JIEHTAM IIPOBEAECHHA CAMOCTIMHUX €TAaIliB
HAaYKOBO-JOCIHUIIBKOI pOOOTH, BATOMI
PE3YABIATU SKUX Y IEPCIEKTUBI MOXYThb
OyTU PEKOMEH/IOBAHI I anpobariii Ha
MDKBY3iBCBKMX HAYKOBUX KOH(DEPEHIIIAX,
perioHanbHuX, BCCYKPATHCHKUX 1 MiDKHA-
POAHUX CUMITIO3iyMaX, AKi IPUPOAHBO I10-
BUHHI KOOPAUHYBATUCA MiIKYHIBEPCUTETCh-
KUMH 200 aKaJEMidHO-IIPOMUCIOBUMHU
KOHCOPIiyMaAMH.

Ha Moo IyMKY, BTUICHHS Y JKUTTS IIPO-
NO3ULIN i migXoniB, HIAHATUX V AAHIN
CTaTTi, 6€3yMOBHO, AOIIOMOXE HE TiUIbKHU
PO3KPUTU TATAHOBHUTY CTYAEHTCBKY MO-
JIOAD, A€ 1 MiICWIUTU 3HAYECHHA i POJIb
YHIBEPCUTETCHKUX KA(MEAP YU BiAUTIB, AKi
OPraHi3oByIOTb HAYKOBO-AOCIIAHY POOO-
Ty CTYJCHTIB.

Ha manomy erani ocBiTHBOI pepopMu
B YKpaiHi T4 BiIPOJPKEHHA i I1OJAIBIIO-
I'O PO3BUTKY HAYKOBO-TEXHIYHOI'O IIPOTI'-
pecy B IEPKABHOMY MACIITAOi CTBOPEH-
HA MDKYHiBEPCUTETCHKHUX TBOPYUX KO-
JICKTUBIB Ta KOHCOPIIiyMiB JIJIsI YCIIIITHO-
I'O BUKOHAHHSA MIKHAPDOJHUX HAYKO-
BO-OCBITHIX NPOCKTIB € JyKC AKTyaJlb-
HUM KPOKOM, OCKIBKH i€ Oy/I€ CYITEBUM
BHECKOM Yy CIIPABY iHTErparii TBOpYUX
3yCWIb TAJIAHOBUTOI CTYJEHTCHBKOI MO-
joai Ta (pOpPMYBAHHA MAUOYTHBOI'O I1O-
IIOBHEHHA i JiIOYOI'0 PE3EepBYy KOPIYCYy
BUCHUX T4 HAYKOBIIiB. -
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H OUR INITIATIVE

In order to better prepare IT specialists
at a specific university, one requires, in addi-
tion to solid fundamental knowledge and
skills, to be able to grant the students the
ability to hone their team working skills in
international and diverse teams and expe-
rience working in the R&D sector, tailored
towards the demands of the market. These
aspects should be complemented by a set
of basic entrepreneurial skills and concepts
[1]. The Ukrainian-German-Canadian educa-
tional initiative «International R&D and
Start-Up School» created at National Odessa
Polytechnic University with precisely this
purpose in mind, implements and employs
the Synthetic Model of University-Industry
Cooperation, as described below. The most
important goals of this initiative are to
prepare highly skilled specialists in specif-
ic fields in collaboration with internation-
al teams and companies. As well as to be
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able to produce a real prototype or prod-
uct for the customer or for the company
that needs to validate their concept. Doing
so will provide research and development
opportunities for small and middle sized
businesses and therefore further stimulate
the collaboration and growth of both parties.

B THE SCHOOL STRUCTURE

AND BENEFITS

Currently there is a number of existing
and reasonably well defined schemes for
collaboration between universities and the
industry. Some of the most well-known
models are Al (Department as a nest of
developers), A2 (Department as a center for
certification support), B (Department as a
center of joint R&D) and C (Department
as a business incubator) [2].

The model proposed in this work is a kind
of synthetic model that combines within itself
the advantages of a number of models
discussed above at once. It is also the next
stage of development for the aforementioned
models, as it is more sustainable.

The National Odessa Polytechnic
University and its partners (University of
Applied Sciences (AUAS) (Augsburg,
Germany), Berlin University of Technology
and Economics (Berlin, Germany), University
for Applied Sciences (Erfurt, Germany))
employ this model within the scope of the
International R&D and Start-Up School
created as a joint initiative (see the school
structure on Figure 1).

The school is managed by the board of
the school with the director as the head.
The members of the board are the German
and Ukrainian professors who represent
each of the partner universities and are
responsible for the joint collaboration. The
mentors represented by the industry part-
ners, and consist of engineers and other



specialists who are directly involved in the
engineering and design processes. These
members are also responsible for various
directions of research and development. The
Team Leader group consists of the most
experienced and talented members of all
the teams. These individuals, as a rule, lead
a project or a group of projects as well as
their corresponding team. Where the teams
themselves consist of domestic and inte-
rnational students, who are involved in the
processes of research, development and
education.

A number of rather evident ideas were
placed as the foundation for the concept of
the school. Implementation of new and
innovative projects at Start-Up School

FIGURE 1
THE STRUCTURE OF THE SCHOOL

The Board of the School
I Professors from Ukrainian and German universities

Mentors

Industry partners, engineers, specialists

Team Leaders
l Active and prospective members of the teams

Teams
Domestic and international students

in their 27, 37 and 4" year of study

becomes possible, due to the effective collab-
oration between the university as the base
organization, its international partners and
specialists from the industry that act as
mentors and representatives of the busi-
nesses (see diagram of this collaboration on
Figure 2)

On one hand, the company provides the
topic for the project as well as the neces-
sary resources for its implementation and
an experienced mentor who has expertise
in the area of project topic.

On the other hand the School and univer-
sities provide the ongoing research and
development, within the scope of the
program, human resources as well as acad-
€micC support.

As a result of such collaboration one could
obtain either a working prototype, a proof
of concept or a finished product [3]. Our
experience has shown that to a certain degree
most progressive universities strive to use
R&D as part of the curriculum in order to
prepare engineering specialists. In our case,
the ideas for the projects are usually supplied
by the industry partners, who also act as the
technical consultants for the said projects.
Therefore, the projects that are implemented
within the School are usually chosen to be
within the scope of some technological trend
and, as a rule, have the potential to become
an independent business venture.

In order to make this initiative vital and
sustainable, an approach which can be
characterized as a win-win-win strategy is
applied. It benefits every party involved in
the process, the students, the universities
and the industry partners. During their educa-
tion all of the students get real work expe-
rience over the course of their work on the

Resources
Expertise
Projects
Experience

Product prototype
Human resources
Potential Employees
Research

project. All of the participants obtain the
necessary access to networking and connec-
tion opportunities within the academic and
industry communities of their field of inter-
est. These factors cause the quality level of
the students to dramatically increase due to
the fact that the students improve their level
of competency through real-world indus-
trial projects, and therefore obtain relevant
and currently sought after skills [4].

Universities will also get to expand their
network as they will be receiving addition-
al international exposure and be involved
in more collaboration initiatives with other
parties.

In addition the research topics that the
university pursues become more relevant
and closer to the real industry needs and
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Dr. Jurgen Scholz, Prof. Dr. Svitlana Antoshchuk, Prof. Dr. Thorsten Scholer, Prof. Dr. Mykhaylo Lobachev (from left)

trends. This change will in turn results in
the potential of receiving funding and grant
opportunities increasing,

But one of the most important benefac-
tors and stakeholders of this collaboration,
the industry, also receive their dividends
from the process. First of all, the involved
partners will receive a sustainable pool of
verified potential employees, and will there-
fore be able to easily obtain qualified special-
ists in their area of interest. In addition, for
a minor investment they could validate some
interesting concepts, that they would other-
wise not have the time or resources to
explore. And at lastly they would have the
possibility to get a functioning Product or
a concept prototype of their design.

The research at the school is currently
pursuing the following directions:

e Microcontrollers and Wearable Devices

e Alternative and Green Energy
Technology

e Web applications

e Sensors and Microcontrollers

e Mobile applications

e Internet of Things

B IMPLEMENTED PROJECTS

Some of the more prospective projects
that have been recently implemented are:

e Smart Sensor Network Based on a Cloud
computing Client service (Web applications
and Cloud Computing);

e Smart Sensor Network System with POE
Capabilities that we made for managing and
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monitoring smart buildings. This system was
developed in collaboration with Cisco systems.

e Universal Gateway for Indiscriminate
Telemetry Data Routing and Processing
(Microcontrollers and Wearable devices).
This universal gateway was designed to
provide a connection and wirelessly chan-
nel data between a Pebble smartwatch and
avariety of data sources with different com-
munication protocols, data formats and
mediums of data transmission.

e Structured Interview Architecture: A
flexible mobile software approach to assist
interviewers and workers in related fields
in conducting consistent and well docu-
mented interviews (Internet of Things). A
project that was done in collaboration with
the psychology department at University of
British Columbia, where an adaptable system
was developed via a flexible, mobile appli-
cation based, software approach was used
in order to assist child psychologists and
social workers with in conducting consis-
tent and well documented child interviews,
while granting the ability of simple modifi-
cation in order to adjust to new develop-
ments in approaches and protocols.

e Green Campus (Alternative and green
energy, Sensors and microcontrollers). Within
the scope of this project a system was designed
that enabled monitoring and optimization of
energy consumption by using a distributed
sensor system and energy consumption control
sequences. As a result of the project, the antic-
ipated decrease of energy consumption on



the trial campus, by utilizing a combination
of varying tariffs as well as use of renewable
energy sources, is expected to be 50%.

H 3-WIN STRATEGY

The abovementioned approach allows
applying the concept of 3-Win strategy, a
system of relationships where each of the
participants, universities, students and
companies, receives a «Win.

The three aforementioned wins can be
summed up to the following pints for each
of the parties.

e The students: During their education
all of the students get real work experience
over the course of their work on the project.
All of the participants obtain the necessary
access to networking and connection oppor-
tunities within the academic and industry
communities of their field of interest.

e The universities: The approach will cause
the quality level of the students to dramat-
ically increase due to the fact that the students
improve their level of competency through
real-world industrial projects, and therefore
obtain relevant and currently sought after
skills. As a result the universities will also get
to expand their network as they will be
receiving additional international exposure
and be involved in more collaboration initia-
tives with other parties. In addition the
research topics that the university pursues
become more relevant and closer to the real
industry needs and trends. This change will
in turn results in the potential of receiving

funding and grant opportunities increasing.

e The industry: Also benefits from a number
of dividends from the process. First of all, the
involved partners will receive a sustainable
pool of verified potential employees, and will
therefore be able to easily obtain qualified
specialists in their area of interest. In addition,
for a minor investment they could validate
some interesting concepts, that they would
otherwise not have the time or resources to
explore. And at lastly they would have the
possibility to get a functioning Product or a
concept prototype of their design.

As a result the system and the employed
approach become viable and sustainable,
allowing for fruitful long-term cooperation. |
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TEXHOJIOrMU BbICTPOM PAPABOTKU ANA loT
B NPOEKTHO-OPMEHTUPOBAHHONM OBYYEHMM

Kax uzeecmmno, noo Humepnemonm geuyeii (I1oT, Internet of Things) nonumaemcsa HeoZpanuuennoe
yucno (30-50 mapo 6ydym nooxKaOuens. moasko 00 2020 z200a) «eewjeit», CROCOOHBLX
83auUMmo0eticmaeo8ams nOCHPeOCmaeom 2100arsnoil cemu. «Bewanu» AGIAIOMCA: YMHbBIE OAMUUKU,
YMHbBLE 00Ma, YMHBIE O0POZU, YMHBbIE ABIMOMOOUNU, POOOMBL U NPOUIEOOCMEA U MHOZ0E OPYzoe.
IIposoousie u 0ecnpPpo8oonble coeounenus maxue xkax Bluetooth u Wi-Fi 0atom 803MOICHOCMb
BCMPOCHHBIM 8 «Geuji» YCMPOUCIEAM RORYUUMDL OOCYn K cepeucam Humepuem u paziuunsin
oonaunsim xpanuaruman oannsix. IIo cmenenu 6030eiicmeus Ha IKOHOMUKY U HCUSHD J100ell
Humepuem gewieri CpasHu8alom c 603IMONCHOCAMU camozo Humepnema. Hapaoy c uckyccmeentoin
unmennexmom u 3D-newamwro, Industrial Internet of Things (IIoT) agrsaemca OCHOBOU O
yemeepPpmoi nPOMbLUUNEHHOTL PesorIouul.

«Belp» UMEET TPHU IJIABHBIE COCTABIIA-
IOIHE: BCTPOEHHOE MHUKPOMIPOILECCOP-
HOE YCTPOMCTBO, KOTOPOE MMEET CBOU
IP-agpec u nojgkmoyeHue K HTepHery;
IPUKIAJHOE TIPOTrPaAMMHOE Oobecreye-
HUE; PA3TMYHBIE CEPBUCHI /11 COOPA, XPa-
HEHUA U 06PAOOTKHU JJAHHBIX. Benu cBs-
3aHBI C (PUBUYECKUM MHPOM U SIBISIOT-
Csl UCTOYHMKAMU TPOMATHBIX OO'BEMOB
Janubix (Big Data) aad BUPTYyaJabHOI'O
IPOCTPAHCTBA. OHU TAKKE AKTUBHO B34-
UMO/JICHCTBYIOT C MOOWJIBHBIMU YCTPOU-
CTBAMU, HATIPUMED, TAKUMH, KAK TUIAH-
IIETBI, CMAPT(MOHBL, YMHBIC YACHL U IIP.
AHaTtonun NMNAXTEEB BSprBHOfI pocT umncia <<BVCI_[[CI71>> TpeE-
OyeT U3MEHEHUS TEXHOJIOTUN UX IIPOEK-
THUPOBAHUS U OOYUYECHHS CIICIIMAIUCTOB

K.T.H., AOLEHT Kaeapbl KOMMLIOTEPHbIX CUCTEM U CeTen,
HauMoHanbHbIN a3poKOCMUYeCcKN yHMBEpPCUTET «XAM»

Voltage

2 Arduino :: YnpaeaeHue V0.1
@ain [paexa Bua XypHan 3aknaaki

/5[0 152166025/t e ]
Ynpaenenue ceeToguogom 4pin f P
of

® Bumownts O Bunmounts | : ' i

LED-crartve: Brm

«Bewwm» gng loT ¢ NPOBOAHBIM U 6eCI'IpOBO,D,HbIM noakniodeHreM K Internet. VnpaBﬂeHme 4 c6op [aHHbIX
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Arduino Web Server - Proteus B Demonstration - Schematic Capture
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Arduno with ATmega328P and ENCZ8J60 Shield
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BbicTpast pa3paboTka YCTPONCTB W MPOrpaMM C MCMONb30BaHUEM MOLEIbHO-OPUEHTVPOBAHHBIX TEXHOMOMI

B o6actu IoT. MozieTbHBIN TTOJXOJ], IPE/T-
[IOJIATAET UCIIOJIB30BAHUE CPEJICTB MOJIC-
JIMPOBAHMA TAKUX, KaK Proteus, o6mau-
HBIX CPE/ICTB Pa3pabOTKH MPOrpaMM U
CHCTEM, KOTOPBIE OO'BEJIMHAIOTCH MTOHS-
THEM TEXHOJIOTUU 6BICTPOH Pa3paboOTKU
(Rapid Development). B Teuenue Hec-
KOJIBKHX JIET 3TOT MOJAXO/, U3ydaeTCsl U
BHE/IPSIETCSI B IPOEKTHO-OPUEHTHPOBAH-
HOM O6y4yeHUHU B XAU.

Byaymuye CreruaaucTsl y9aTcs yerpa-
HATH IPECIATCTBUA HA IIYyTU PA3BUTHUA 1
BHeApeHus [0T: OoTCyTcTBHE BUPTYAIb-
HBIX OOpPa30B OOJBIIMHCTBA PEABHBIX
Bereit (obIee onrucaHue, uxX CBOMCTBA

1 OPraHbl YIIPABJICHUA, UX TEKYIIHE Ma-
PaMEeTPBI, ITOJTOKEHUE B IIPOCTPAHCTBE);
IIACCUBHOCTD OOJIBIIMHCTBA BEIeH (OHU
HE YMEIOT CAMOOPI'AdHU3OBBIBATLCA B
CJIO’KHBIE CUCTEMBI, HET yIOOHBIX UHTEP-
(HENCOB B3aMMOJIEUCTBHS YEIOBEKA C BUP-
TYAJIbHBIMH OOpPAa3aMU BEIIECH); JHEPIO-
34BUCUMOCTD BEILICH; YBEJIUUCHUE YNCIIA
VA3BUMOCTEN U BO3MOKHOCTEM I BTOP-
skeHwm. [I1ar 3a marom, Ha IPOCTBIX IPO-
€KTAX CTYACHTBI OJYy4dalOT HPAKTUYEC-
KHH OIIBIT cOo3maHus [oT-cucrem, KOTO-
pbI€ MOIYT OBITb MCIIOJIb30BAHBI U HC-
IIOJIb3YIOTCA B YHUBEPCUTECTCKUX CTEHAX
1 UHTYCTPHH. u

YMHOe pacnpefeneHHoe oCBelLeHyie C ynpaBaeHrem oT MoOMAbHbIX YCTPOIACTB no Bluetooth

(NPOTOTUM 11 MakeT MOfyNA YPaBeHNs)
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BE3OMNACHOCTD loT: PEAJIN3ALINA
NMPOEKTHO-OPUEHTUPOBAHHOIO
noaAxoAA B OHJIAMH-OBYYEHUMN

Bnapumunp
CKngp

O.T.H.,

npodeccop kadenpbl
KOMMbIOTEPHBIX CUCTEM
n cetent XA

PMCYHOK 1

B O ®YHKLMOHANbHOMN
BE3OMACHOCTHU loT-CUCTEM

B pamkax cnenuanbHOCTER Kadeapbl
KOMIIBIOTEPHBIX CUTEM U ceTerl XAH 1o
KU6epOE30IMaACHOCTH TIPENOJIACTCS JTUC-
TAHITMOHHBIH KypC «DYHKITHOHAIbHASA 6e-
30IIACHOCTh KOMIIBIOTEPHBIX CHCTEM»
(www.youtube.com/channel /UCBubGwRz
CYVW4Ytd]7d1V7g). XoTenocs 661 06Cy-
JIUTh PE3Y/IBIAThl PA3PA60OTKH U BHEIPE-
HUSI 3TOT'O OHJIANH-KYPC4, OOJIBbIIAS 4ACTh
KOTOPOT'O CBSI3dHA C HMH/AyCTPUAIIBHBIMU
IoT-cucremaMu, 4 TAKXKE BO3MOXKHOCTH
€ro IPUMEHEHMUS JIs1 TOJITOTOBKH CIICITH-
AJIUCTOB B 9TON OOJIACTH.

HHaycTpuss MaCCOBBIX OTKPBITHIX OH-
JIarH-Kypcos (Massive Online Open Course,
MOOC) npojIoJpKaeT HAbUPATh O6OPOTHI, U,
C TOYKH 3peHusA AoCTyHbIX MOOC, 10T sB-
JIIETCSL €Ile OTHOCHTEIBHO CBOOOIHON HU-
1mert. OJJHUM 13 BO3MOMKHBIX ITOJIXO/IOB K 34-
IIOJTHEHUIO 3TOTO IPOOEIIA SIB/ISICTCS 4/1AIITa-
LUs1 KYPCOB, PA3PA60TAHHBIX JJIS1 N3yICHUS
TEX WIM UHBIX TEOPETUYECKUX WM TEXHO-
JIOTHYECKIX OCOOEHHOCTEIH KOMITBIOTEPHBIX
cucreM ynpasnenus (KCY):

® BCTPOCHHBIX CHUCTCM;

® ABTOMATU3UPOBAHHBIX CUCTEM YIIPAB-
JIECHUSI TEXHOJIOTMYECKUMH POLECCAMHU
(ACY TID);

CTPYVKTYVPA MOOC «®PVHKLMNOHAJIbHAA BE3ONACHOCTDb
KOMHNOBbITEPHbBIX CUCTEM»

6.1 Techniques and
Measures Overview,
Organizational Techniques
and Measures

6.2 Hardware and Software
Techniques and Measures

6. Techniques and

6.3 Assurance Case:
Theory and Notations

6.4 Assurance Case

5.1 Dependability, Security

Measures of Functional
Safety Assurance

and Safety Attributes Functional Safety
5.2 Risk Analysis and of Computer
Dependability Measures 5. Quantitative Systems

Assessment of

1.1 Introduction to functional safety

1.2 Industry 4.0

1.3 Architectures of Computer Control Systems
1.4 Risk Managy for

1. Introduction

|| Computer Control Systems

1.5 Functional Safety Attributes
and Structure of Requirements
to Functional safety

1.6 Home Work Tasks

2.1 Overview of IEC 61508

2.2 Functional safety
terms in IEC 615084

5.3 Functional Safety Measures 2. Functional Safety 2.3 Taxonomy of functional
5.4 Examples of Safety and Functional Safety Standards safety requirements
Dependability A Lectures course 2.4 Case study: PLC RadICS

and MOOC certification
4.1 Overall Life Cycle
4.2 Safety & Security Life Cycle: General iﬁ; ::n:rt;z:zl Ps;;eq

4.3 Safety & Security Life Cycle: ﬁ

Concept & Safety umnan Resource Management

Requirements Specification 3.3 Configuration Management
4.4 Safety & Security Life Cycle: Design || 4. Safety & Security Functional Safety 3.4 Tools Selection and Evaluation,

4.5 Safety & Security Life Life Cycle Management Verification and Validation

Cycle: Integration & Testing

4.6 Requirements Engineering
and Requirements Traceability

4.7 Case Study: PLC RadICS Life Cycle
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3.5 Documentation Management

3.6 Functional Safety Assessment




e ypoBeH:a ycTpoucTs 10T,

e npombiuIeHHBIX 10T, pasBuBaeMbIX
B paMKax KoHuenuu «Munycrpus 4.0» u
HPEACTABIISIIONNX COOOH THOPU/THYIO ap-
xurektypy ACY TII u IoT.

YkazanuHsle Boie KCY UMEIOT pa3ind-
HBIC APXUTEKTYPbI U MOTYT Pa3pabaThl-
BATBCS C IIPUMEHEHHUEM PA3JINYHBIX CTe-
KOB TEXHOJIOTUH, OIHAKO NPUHIIUIIBI 06eC-
HeYeHusA NH(POPMALIMOHHON 6€30I1aCHOC-
1 (1B) 1 (pyHKIIMOHAIBHOM 6E30I1aCHOC-
™ (PB) sapnsaorcs ob6muMu. Takum 06-
Pa30M, PACCMATPUBAEMBIN KypC MOXKET
OBITh B IIOJITHOH MEpPE HCIOIb30BAH IS
O6ydeHUs CIICIUATINCTOB B OOJIACTU HUH-
aycrpuanbHoro IoT.

Ha Hanr B3I, 1t 06eCIiedeHUsT 6€30-
macHOCTH 0T KpaliHE BAKHO paccMoTpe-
HHE BO «B3aUMO/ICHICTBUI» CBOHCTB MH(OP-
MAITMOHHO U (DYHKITHOHATIBHOM 6€30114C-
Hoctu (Ub n OB, B aHIVIOA3BIMHON JINTE-
partype UM COOTBETCTBYIOT TEPMHUHBI
security/cyber security u safety/functional
safety). Ecyii nepBast U3 HUX CT4/1a KPUTHY-
Ha C NOSIBJICHUEM VHTEpHETa U BUPYCOB,
TO (PYHKIIMOHAJIBbHASL 6€30ITACHOCTb PaC-
CMATPUBAIACH U JIO MOSIBJICHUS IIM(PPOBO-
I'O YIIPABJICHUS, BE/Ib dBAPUH ITPOUCXO/IH-
1 Bcerya. CoricTBo MIB JTo/mKHO obecrie-
YUTb JJOCTYITHOCTB, IIEJIOCTHOCTb ¥ KOH(PU-
JIEHIMATBHOCTD JaHHBIX [0T. CBoricTBO ®b
JIOJDKHO OOECIIEYNUTh KOPPEKTHOE BBITOJ-
Henue pynkuuit 10T, a mpy BOZHUKHOBE-
HHU OTK430B — IIEPEBOJT OO'bEKTA YIIPABIIC-
HMS B TAK HA3BIBAEMOE 6E30IIACHOE COCTO-
saHaue. Paccmorpenue cBoricts b u @b B
KOMIUIEKCE CTATIO OCOOEHHO BAKHBIM B ITPO-
LIECCE PA3BUTHUA KMOCP(PUINUECKUX CUC-
TEM, KOTOPBIE B3AUMOJICHCTBYIOT C OOBEK-
TAMU PEAIBHOI'O MUPA, UCIIOJIB3YS ITIOOATIb-
HBIC CETH U OOJIAYHbBIC CEPBUCHL

B CTPYKTYPA KYPCA

Pa3zpaboTaHHBIN KypC BKIIOYAET LIECTb
JIEKITMHM WM, B TepMUHOIOTMH MOOC,
IIECTh HEJEIb OOydeHHd. Bujgeonekuuu
BBUIOKEHBI HA KaHaJIe aBTOpa Ha YouTube
(www.youtube.com/channel/UCBubGw-
RzCYVWA4Ytd]7d1V7g) B BUAE IUICHINC-
TOB (COAEPXKAHUE IUIEHIUCTOB-JIEKIIUNA
IIOKA3aHO HA PHUCYHKeE 1):

Jlekuusa 1'. BeegeHue B (PyHKIIMOHAJIb-
HYIO 6€30I1aCHOCTD.

Jlexitua 22 TpeboBanus cranaapTa MOK
61508.

Jlexuysa 3°. YpasieHUE (DyHKIIMOHAIb-
HOM 6€30MaCHOCTBIO.

Jlexuysa 4. JKU3HEHHBIN HIUKIT (DYHKIH-
OHAJILHOX ¥ MTH(POPMALIMOHHOM 6€3011aC-
HOCTH.

Jlekiusa 5°. OLIeHUBAHUE TTI0KA3aTEJICH
(PYHKIIMOHAIBHON 6€30IIACHOCTH.

Jlexuipst 6°. MeTojibl O6eciedeHust (PyHK-
IIMOHAJILHOM 6€30MaCHOCTH.

CamocTosTenpHas paboTa CTY/ICHTOB pe-
AM3YETCS IO YETBIPEM HAIIPABICHUSIM:

e OTBET HA KOHTPOJIbBHBIE BOIIPOCHI
(quiz);

e YTEHME PEKOMEHJIOBAHHOM JIMTEPA-
TypBL

[ I/ISY‘-ICHI/IC JOITOJTHUTCE/IbHBIX MﬂTCpI/I—
AJIOB, IPEBBIIIAIOITUX OOBEM ITPOTPAMMBI
(110 KEIaHUIO CTYAEHTA);

e U, CAMOE IVIABHOE, UH/IUBU/IYAJIbHBIN
IIPOEKT.

H UHAVBUAYANbHbIA MPOEKT
WNBauByyaabHBINA IIPOCKT ABJISACTCS IIAB-
HBIM DPE3YyJIBTATOM H3YYE€HUS Kypcd, I7e
BA)KHO HE TOJIBKO HAUTH 3aPAHEE UBBECT-
HBIC OTBETBI HA KOHTPOJIbHBIE BOIIPOCHI,
4, TIPEXKJE BCETO, HEOOXOIHUMO PENIHTH
NPHUKIAIHYIO 34/1a4Y, OCHOBAHHYIO HA I10-
JIy44€MBIX 3HAHMSIX. TaKOM MOJXOJ SIBJISI-
€Tcsl IPOBIEMHO- U TIPOEKTHO-OPUEHTU-
POBAHHBIM, IIOCKOJIBKY:

e BO-TIEPBBIX, HAIIPABJIEH HA PEIICHUE
KOHKPETHOW 33/1a4d, 4 UMEHHO, MOJIo-
TOBKH K Y44CTHIO B IIPOEKTAX CEPTUDHU-
kanyu KCVY 1 nporpamMMHO-anmnapaTHbIX
KOMITOHEHTOB,

® BO-BTOPBIX, HAMPABJICH HA KOMAaH/THOE
TIOIIATOBOE BBITIOJIHEHUE TTPOEKTA 10 Pas3-
PaboOTKE COOCTBEHHOI'O JOKYMEHTA, OXBATHI-
BarOIIEro orieHruBaHre Ob o HanpaB/IeHU-
SIM, M3y9d€MBIM B JICKITMOHHOM MATEPHAJIC;
HA3bIBACTCA ITOT JOKYMEHT Assurance Case
(1w «OOOCHOBAHUE 6E30IIACHOCTU» B CMbIC-
JIOBOM, 4 HE B TIPSIMOM TIEPEBO/IE ); PA3PAOOT-
Ka Assurance Case MPUMEHAETCA B MPAKTH-
K€ OoueHMBAHMA U ceprudukannu Wb
(Security Case) u @b (Safety Case).

" https://www.youtube.com/playlist?list=PL7cxfC4911QAkDp5tC4t8HIAXXjmMAMBWI
* https:/ /www.youtube.com/playlist?list=PL7cxfC4911QBFfcde73LEMDfZo9kqC7Rc

* https://www.youtube.com/playlist?list=PL7cxfC4911QBE7KrhW-UlIHvY4zwgr8S7

“ https://www.youtube.com/playlist?list=PL7cxfC4911QALg5uZa8ePUTI6QI-PTtuV
* https://www.youtube.com/playlist?list=PL7cxfC491IQCEiP4t8wyf__duXMe8G6SU
¢ https://www.youtube.com/playlist?list=PL7cxfC4911QBqeUfOp92eqkabriR9_z9j
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PUCYHOK 2

CTPYKTYPA MUHAMBUAVAJNIDHOIro 3aAAAHMNA (ASSURANCE CASE),
BbINMOJIHAEMOIro B XOAE M3VYEHMA MOOC
«DPYHKLMNOHAJNIbHAA BE3ONACHOCTb KONMINbBbIOTEPHbBIX CUCTEM»

Chose technical hardware and
software techniques and
measures for safety assurance

Chose organizational
techniques and measures
for safety assurance

Fulfill Part 6 of Assurance Case
"Random and Systematic Failures
Avoidance”

To produce GSN diagram with
software tools to describe the
Assurance Case

6. Techniques and
Measures of Functional
Safety Assurance

Write conclusions for Assurance Case

Finalize Assurance Case

Build Functional Diagram and
Reliability Block Diagram

Analyse built-in self-diagnostics

Perform Failure Mode, Effect and
Criticality Analysis (FMECA)

Fulfill Part 5 of Assurance Case

5. Quantitative
Assessment of
Functional Safety

"Functional Safety A o

Plan stages of Safety and
Security Life Cycle

Chose development, Verification &
validation methods and tools

4, Safety &

Establish relation between
safety and security activities

Security Life

Fulfill Part 4 of Assurance Case

“Life Cycle”

Cycle

Chose a product for certification

Learn product datasheets
and IEC 61508 Functional
Safety Assessment Report

,—| 1. Introduction

Functional Safety

of Computer
Systems.

Individual Project

Fulfill Part 1 of Assurance Case
"Description of the Assessed
Product”

Chose requirements of IEC
61508, Part 1,2,3, which are
applicable to include into
Assurance Case

2. Functional
Safety
Standards

Fulfill Part 2 of Assurance Case
"Applicable IEC 61508
Requirements for Functional
Safety Assessment”

Plan process applicable for
Functional Safety Management

3. Functional
Safety

Management

Fulfill Part 3 of Assurance Case
“Functional Safety
Management"

B kauectBe OOGBEKTOB OIICHUBAHUS
HPEIAraloTCs KOMIIOHEHTh KCV: KoHT-
POJLIEPBL, UCIIOJHUTE/IbHBIE MEXAHU3MBI
U AaTIYUKU. CTYZAEHTAM BBIJIA€TCS MA6JI0H
Assurance Case, 1 OHH €r'0o IIO9TAIHO 34-
IIOJIHAIOT, OCHOBBIBAACH HA MATEPUAIIE
KOKAOM U3 JeKuuu. CTPYKTypa mabioHa
II0KA3aH4 HA PHCYHKE 2.

Il KPATKUE BbIBOObI N MEPCMNEKTUBbI

Taxum 06pa3oM, Pa3pabOTAHHBIA KypcC IO
OE30IIACHOCTH CUCTEM YIIPABJICHUA MOXET
OBITh AJIANITUPOBAH I H60jIee IIIyOOKOIO
U3YYEHUSI ACTICKTOB OOECIEYEHUSI U Olle-
HHUBaHM 6e30nacHoCTH [0T ¢ yueTom Tex-
HOJIOTUYECKUX OCOOEHHOCTEM, CBOMCTBCH-
HBIX JUIs cUcTeM 3T1oro kiaacca. C 2016 ro-
J1a JAHHBIA KypC YUTACTCA MATUCTPAM Ka-
deIpbl U MOJIYYIII TO3UTUBHBIC OT3bIBbI
CTYIEHTOB. BaxHO crieqyromiee (YIuThIBAA
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TO, YTO NPAKTHYECKH BCE IIITUKYPCHUKU
COYETAIOT y4eOy ¢ pabOTON): OHU BCE OT-
YUTAIHCh B CPOK, BBITTOJIHUB 33/1aHIS U IPYII-
IIOBBIE MTPOEKTBHI 1O OIIEHUBAHUIO 6E30I1AC-
HOCTU MH/IyCTPUAJIBHBIX CHUCTEM, IIPE/ICTA-
BUB Assurance Case.

C 2017 roga gOIIOJIHUTEIBHO BBOJUTCS
acrmpanTckuri (PhD) Kypc, KOTOPBIN BKIIO-
YAET MCCIIEIOBATENBCKUE 33/1a4H, pElllae-
MBI€ B UHTEPECAX CO3/IaHUS U ayjiuTa Oe-
30I1aCHOCTU peaibHbIX UYC ADC u apy-
I'MX CUCTEM. MaTepuasbl 3TUX KypCOB OT-
pPabaThIUCh U AITPOOUPOBATIUCH TAKKE B
PaAMKaX €BPOINEHCKUX MPOEKTOB 10 KU6Ep-
6esonacHocty SEREIN (sereineu.org) u Mu-
TepHety Beneit ALIOT (aliot.eu.org), B uacT-
HOCTH, IIPU IIPOBEJICHUU TPECHUHI-IIIKOJI
JUISL ACLIUPAHTOB U MATUCTPAHTOB YKPaU-
HCKUX YHUBEPCUTETOB (J1eKabpb 2016,
Croxkrosnbm; utonb 2017, Hukonaes). [ |



PO3BUTOK loT AK MOXJUBICTDb
NOBYAOBU YKPATHCbKMX
NPOAYVKTOBUMUX KONMMNAHIN

B BUKNNKW Ons IHQYCTPIi TA BULLIB
CbOrofiHi MM CIOCTEPIraEMO, K TEXHO-
JIOTii CTAXOTh HEBII'€MHOIO CKJIAJIOBOIO HE
JIMIIE HAIIOTO ITOBCAKACHHOI'O JKUTTS, AJI€
1 BCe OinbINe Bif HUX 3aJICKUTH Oi3HEC.
TyT € 1ikaBa 3 KOMEPLINHOI T4 iHXeHep-
HOI TOYKHU 30pY Hillla, AKA € JOBOJI IIpU-
Ba6JIMBOIO JIs1 YKPATHCbKUX [ T-KOMIIaHiT.
HesBakatoumn Ha Te, Mo [T-puHOK B VK-
PpaiHi JUHAMIYHO PO3BUBAETHCH, A KUIbKICTh
(paxiBIiiB, K i TONIUT HA HUX, 3POCTAE I
CTpiMKillle, KOMIIAHiM, 3aI[iKaBJIEHUX Y
CTBOPEHHI BJIACHOI'O IPOAYKTY B cpepi €
HEJOCTATHBO. 11 OOyIOBU IIPOAYKTO-
BOI KOMITAHii HEOOXi/IHI psAMi T4 3HAYHI
inBectullii B R&D (Research & Develop-
ment), a OTXKe i KBagipikoBani Hay-
KOBIIi-ZIOC/IITHUKN. BoHOYAC JTOCIigHM-
IbKa pOOOTA HE € MNOIYIAPHOIO, 4 OTXKE
KaJpPOBUI OPaK € BildyTHUM.

51, B CBOIO 4epry, CTOIO IO 00WIBa OGOKU
IIPOLIECY: 3 OLHOI'O OOKY, AK KEPIBHUK BiJITy
iHHOBAIiN Ta PO3POOKU IIPOIPAMHO-AIA-
paTHHUX 32C00iB KOoMIIaHii Soft Serve Smart
Solution, a 3 iHIIOro — SK BUKIAA4
HarionanpHOro yHiBepcUTETY «/IbBiBCbKA
MOJITEXHiKA», Hala KOMITaHig 3aHMaeTbCA
PO3pPOOKOIO Ta iMruieMeHTariero IoT-pineHb
st FMCG puHKy YKpainu ta €sporu. Me-
TOIO € 3pOOUTH Gi3HEC GBI KEPOBAHNUM i
3PO3YMUIUM JI1 MOT'O BIIACHUKIB, 4 TAKOX
ONTHMI3YBATH Oi3HEC-TIPOLIECH, 1110, B CBOIO
4Jepry, IPUBEAE A0 30UIbIEHHA (PiHAHCO-
BUX HAJIXOMKECHb KOMITAHIM.

H CNIBMPALSA
IIle HAaBYAIOYMCH B YHIBEPCUTETI HA iHKe-
HEPHIN CHELiaIbHOCT], A 3PO3yMiB, 1110 BHU-
Ia OCBiTa B YKpaiHi HE Ma€ MariOyTHbHOI'O
©0€3 B3aeMOJii 3 iHIyCTPi€l0, 6€3 MOAJIMBOCTI
TECTYBATU T IMIUIEMEHTYBATH HAYKOBi PO3-
POGKU y BUPOOGHUYY CPEpY, 6€3 AKTYTbHIX
JUIS1 PUHKY HABUYAIBHUX ITporpam. Tak ccpop-
MyBQJIACA MO IIPO(eciiina MeTa — CTaTU
CIIOJIYYHOIO JIAHKOIO MDK IIUMU CEKTOPAMH.
Pig oyeBuHa, ajie BCE K 3BEPHY yBary:
Oi3HEC-IHAYCTPiA CbOIOAHI — 11€ KOMITAHil
3 NPUBATHUM K4IliTAJIOM, HATOMICTb
VHIBEPCUTETH € AEPKABHOI (POPMU BJIAC-
HOCT], 1 caMe 3BiJicH, K HA MEHE, 6€PyTh

OnekcaHgp MYJNAK

Chief Innovation and Hardware Design Officer, PhD
SoftServe Smart Solutions

ACUCTEHT Kaeapn NporpamMHoro 3abesneyeHHs
HauioHanbHoro yHiBepcuTeTy «J1bBiBCbKa MOMITEXHIKA»

IIOYATOK IIPOOJIEMH 3 BiICYTHICTIO KOOIIE-
pauii Mix gBOMa iHCTHTYIIIsIMU. Hal1611b-
1114 IIEPETNIOHA CTOITH B 3ACTAPLINX TA iHOI
A0COMIOTHO HEAKTYAIBHUX JIJIS1 PUHKY HAB-
YaJIbHUX IIpOorpam. He MOXKy CTBEP/IKYBa-
TH, IO 3MiHA YW XO4a O ajanTalilisi He-
MOXJIMBA, IIPOTE OJHO3HAYHO CKAXKY, 1110
JIIOJIY, AKi MAIOTbh JOCTATHI IMPAKTHUYHI
3HAHHA JJj11 PO3POOJICHHA AKTYyaJIbHUX
HABYAJIbHUX IIPOI'PaAM, HE 3ABXKIU MAIOTh
4acC i MOTHBAILIO 327Ty4ATUCS B OIOPOKPA-
TUYHI YHIBEPCUTETChbKI IPOLIECH, BOJHO-
4ac Ti, XTO MAIOTh 4aC, HE 3aBK/IHU 3HAXO-
JATbCAHA BiCTPi PO3BUTKY Cy4adCHOI Hay-
KU T4 TEXHOJIOTIN.

H KAOPU

Hacrynne, npo 1mo BapToO CKA34TH -1I€ IIPO
CAMUX CTYAEHTIB. I ITOYNHAIO IPALIOBATU
i3 CTyAEHTaMH APYIOro Kypcey i, IK IIOKA34B
Mil JJOCBifl, came B 1eH NIepiof, CTYAEHTH €
HAMJOOUTIUBIIIIUMHI — IX IIIKABUTH A06CO-
JIIOTHO BCE, 1110 CTOCYETHCA AK TBOI'O IIPE-
MeTy, Tak i IT-ramysi 3aranom. Haxanb, nen
3aIT471 BTPAYAETHCA, KOJIU CTYACHTH IIOYM-
HAIOTh IPOXO/UTH Pi3HOMAHITHI KypCH, T
BXXE 3 TPETbOI'O POKY HABYAHHSA [IOYMHAIOTH
MPAIIOBATA. BaXKKO OJTHO3HAYHO OIiHUTH:
repeBara e 4M HEJOMIK, A€ 3aB3ATTSI T4
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MOTUBALA TAKUX CTYACHTIB 10 HABYAHHA
IIOMITHO 3Tracae.

[ToBEPTAIOUNCE /IO TEMH KOOTIEPAITii IPH-
BATHOI'O i IEPKABHOT'O CEKTOPIB, BifI3HAYY,
IO NPUBATHHUM KOMIIAHIAM IIOTPiOHI 11e-
PEBAKHO MPALBHUKH 3 JOCUTb BY3bKOIO
CHEIABALIEIO — UAETHCA YU TO IIPO KOHK-
PETHY MOBY IIPOI'PAMYBAHHSA, Y IIPO PO3-
PO6JIEHHS CANTIB 460 MOOUIBHUX JIOIATKIB,
HpI/I I_IbOMY, JAK BUK/IIIOUCHHS, HA pI/IHKy'
[paLli TPAIUIAIOTHCA OI'OJIOMIEHHS 3 IIOITY-
KOM CaMe iHKEHEPIB-JOCIIHUKIB, 4 OTXKE
BUITYCKHHKIB BUIIIIB.

IT-pUHOK ChOT'OJIHI — 11€ AYTCOPCHHTI,
IO NIOTPEOYE CIEIiaIiCTiB By3bKUX HAIl-
PAMKIB, 4 JIJI1 TOTO, MO0 CTATH PO3POO-
HUKOM 4YM TECTYBAJIBHUKOM, JOCTATHBO
OTPUMATH KBWli(piKalilo HA piBHI IPO-
¢eciiHOro TEXHIYHOIO yYW/IHIIA UM 3d-
BEPIIUTU CIICLiIi30BaHi Kypcu. Bxe 3a
ITUX YMOB CTY/ICHT MAa€ MOKIUBICTb OT-
pUMaTH MicCle IIparii i3 JOCTOMHOIO 3aPII-
JIaTOI0. bararo XTo HA LIbOMY i 3yIIMHAETb-
Csl, HAXKAJIb,II€ — 3HOBY X TAKU 3 MOTO
JIOCBisly. B CBOI¥1 IIOJIEHHIH pO6OTi 51 MarO
IIOCTiMHE BiI4yTTS TOI'O, IO MEHI OpaKye
iHPKEeHePIB, JIIOJEH, AKi MOXYTh JUBUTUCA
PI3HOIUIAHOBO HA OJIHY i Ty K IIPOBIIEMY.

Y MOBUHEH YHIBEPCUTET JJATH OCBITY
TAKy, I[OO BUITYCKHUK MII' O/Ipa3dy CTaTH
Senior Engineeri BUKOHYBATU BCi 3aBJaH-
Hf 3 IIEPIIOIO pa3y i 0€3NOMHIKOBO? [ly-
Malo, IO Hi, 4716 TOYHO MOKHA CKa34TH,

IO 3 YHIBEPCUTETY MOBHUHHI BUXOAUTU
BUITYCKHUKH i3 3/JATHICTIO KPUTUYHO MUC-
JINTH, 3 HIUPOKUM OAT'd’KEM 3HAHD, ITIOYH-
HAIO4U Bif] (pinocodii, 3aKiHIyIOUH By3b-
KHMMH TEXHIYHUMH JUCHUIITIHAMHA. DaK-
TUYHO 3 YHIBEPCUTETY MOBUHHO BUNTH
AKICHE 3E€PHO, AKE JACTb XOPOIIIi IJIO/U i,
B KiHIIEBOMY PE3Y/BIATi, JOIIOMOXKE OyIy-
BATU AKICHY YKPATHCBKY EKOHOMIKY.

B CKJIAAOBI YCHIXY

Buxopauu i3 BCbOro CKa3zaHoI'o MiZiICyMyIo,
IO INPOEKTHU B ranysi IoT € ofHieIo 3 MOX-
JINBOCTEH NOOYAOBH YKPATHCHKUX ITPOIYK-
TOBUX KOMIIaHiN. [To-niepiie, Mu MaeEMO Be-
JIMKUI JIOCBiJI B pO3pO6ILi TTPOrPAMHOTO
326€3MEUEHHs, 3JO0YTUIT HA AyTCOPCUH-
I'OBUX IIPOEKTAX, — L€ JJO3BOJIUTD PO3POO-
sty sikicHi loT-rargopmu. Takox B VK-
paiHi € 6araTopiyHi TPAJUILl B IIPOEKTY-
BAHHI IPOI'PAMHO-AIAPATHUX 34CO0IB, 1IIO
BUIMIMWINCA Y HAC Bl IIOTYXHOI'O
BOEHHO-IIPOMHCIOBOIO KOMILJIEKCY pa-
NAHCBKHUX 4Y4CiB, BOHU € OCHOBOIO KO-
MyHiKalii [HTepuer-mMmepexi 3 pisnayHuMmu
ob'ekraMu. Bpemnti, BUCOKOKBAI(PiKOBaHi
Oi3HEC-AHATITUKHN JOIIOBHIOIOTH IIi CKJIA-
JIOBi 1 € HEBi'€eMHUMHU [JI1I CTBOPEHHS
YCIIMTHUX NPOAYKTOBUX loT-kKOMIIaHIN.
BaxmBuil KOMITOHEHT, IKHU MU ITIE MAEMO
€(PEKTUBHO BUKOPUCTATH — L€ KOOIIEPALlif
OCBiTH i 6i3HECY. [ToTeHIian s i pO3BUT-
Ky JIy’KE BUCOKUI 3 060X CTOPIH. [ |

HACKOJIbKO «YNMHbIM»

AONXEH BbiTbhb YVMIHbIN AiOM

Hecams 1em na3ad xomnanus Apple npouseena pesontouuio na Poinke MOOUILHOU CEA3U — NOAGUICA
nepesvlil Macco8siti cmapmgbon ¢ cencoprsim IKpanom. Cetinac maxumu YCmporicmeant HUK020 He
YOuguUMb, OHU eCINb Y WKOILHUKOS, 00MOX03A€eK, Ou3necmenos — y écex. Hu y K020 ne 8o3nuxaem
gonpoc — a 3auem maxue <ymusle pousy> ona oovieameneti. K coyncanenuio, <ymuosie ooma» noka ne
CIAIIU TRAKUM HCE MACCOBBIM NPOOYKINAM HA PbIHKe Obl0GOTE MEKIMPOHUKIU U NPUUUH 30€Ch HECKOIBKO.

OOBIYHOTO YEJIOBEKA IOABIIAIOTCA
CTPAX¥ U BOIIPOCHI, CBA3AHHBIE C CO3-
JAHHUEM ITOJIOOHOM CUCTEMBI U €€
puMeHeHUeM. YacTb U3 HUX OObIY-
HO CBA3aHA C 6€30IIACHOCTBIO U NIPUBAT-
HOCTBIO. C APYI'OM CTOPOHBIL, BOIIPOCHI TEX-
HUYECKOU PEAIU3AUN TAKXKE IIyTaloT I10-
TEHUUAJIBHBIX 3aKA3YHMKOB. HEKOTOPBIM JIIO-
JIM IIPOCTO HETIOHATHO, 334€M 3TO HYKHO,
XOTS HaJ, IPOOIEMON PAITMOHAIBHOTO HC-
IIOJIb30BAHMA PECYPCOB BCE YKE 33/[yMAIUCh
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— JKM3Hb 32CTaBWIA. BpeMst MaCCOBBIX YM-
HBIX JIOMOB, KaK U 3pa CMapT(OHOB, IIPH-
XOJIUT, U K 3TOMY HY;KHO OBITh I'OTOBBIM. 1
PEYb WIET HE TOIBKO OO YIIPABICHUH OCBE-
IEHUEM, OE30MACHOCTBIO U (PYHKIIUSAMU
MYJIBTUPYM4, KOTOPbIE KOHEYHO K€ HHTE-
PECHBI U BAKHBL

B VKpaunHe CO3/1aHbl €IMHUIIBI TAK Ha-
3BIBAEMBIX ITACCUBHBIX Win high-end go-
MOB (Hampumep, http://ernst.kiev.ua/Pas-
siv_ru.html). Co BpeMEHEM TAKHUX WU XO-



. loT-NMTPOEKTMN TA CTAPTANMN

T Obl SHEProcOEPEraromux JOMOB OyJeT
BCE OOJIBIIIE, ITOCKOJIBKY 9HEPIrOPECYPCHI C
KQK/JBIM TOJIOM CTAaHOBSITCS JJOPOXKE U UX
KOJIMYECTBO HA 3eMJIE KOHEYHO, 10 Kpau-
HE Mepe, /10 OSBICHUS JICNEBOU AJIBIEP-

HATUBBI YIVICBOJOPOJHBIM UCKOIIAEMBIM.
[lepeyeHb TUITMYHOTO OOOPYAOBAHUA JIIA
[TACCUBHOI'O JIOMa MOKET OBbITh IPE/ICTAB-
JIEH CUCTEMAMHU PEKyIEPALUU BO3yXd U
MACCUBHOTI'O OXJIAXK/ICHUS, I'EIMOCUCTEMOH,
TEIIOBBIM HACOCOM, IIUPOJIU3HBIM U I'd30-
BBIM KOTJIAMH, COTHEYHON 3JIECKTPOCTAH-
et (CO0).

Kakaast U3 3TUX CUCTEM OOJIAIACT KOHT-
ponepoM, HAGOPOM JJATIYNKOB M UCITOJIHU-
TEJIbHBIX MEXAHU3MOB. [X of1ee Konude-
CTBO MOKET JIOCTUT'ATh HECKOJIBKUX JICCAT-
KOB. [TOKa 4TO HET €JUHBIX CTAH/IAPTOB 1O
WHTETPALINU BCEX MOJICUCTEM 1 KOMIIOHEH-
TOB. I103TOMY Y pa3pabOTUMKOB 349ACTYIO
BO3HHUKAIOT IIPOOIIEMBI IO CO3/JAHUIO TAKOH
CHUCTEMBI, 4 y MOJIb30BATEICH — 110 MOHH-
TOPUHTY U YIPABICHUIO U3 €JUHOTO Y06-
HOT'O ITPOCTPAHCTBA (TUIAHIIET, CMAPTQOH),
IIPHUYEM HAXOJACH B JIIOOON TOUKE 3€MHO-
ro mapa. CymecTByeT NOTPEOHOCTb B UH-
TErpaAITMOHHON T1aT(OPME JIIs1 OOBEIHE-
HUSI PA3HOPOJHBIX IOJICUCTEM U OPKECT-
POBKH JJAKE€ TEX IIPOIECCOB, KOTOPBIC HE
NPEyCMATPUBAIUCE PA3PAOOTUNKAMH OT-
JIEJIBHBIX TO/ICMCTEM. Hanpumep, 3a1myck
TEIJIOBOTI'O HACOCA HE TOJIBKO IO JJOCTHKE-
HUIO I'PAHUYHBIX TEMIIEPATYP B GAKE AKKY-
MYJIITOPE, 4 €IIE U B 3dBUCUMOCTH OT Te-
HEPUPYEMOH MOITHOCTH COC; pEKOMEH]1A-
LMY 110 OIITUMAJIBHOMY 3aITyCKY CICTEM TEIl-
JIOT€HEPAIUH, B YACTHOCTH, I'€JIMOCUCTE-
MBI, B 3dBUCHMOCTH OT IIPOTHO34 IOT'OAIb;
ABTOMATUYECKOE /IMHAMIYECKOE U3MCHE-
HUE [TAPAMETPOB PAOOTHI TEIIOBOI'O HACO-
€4 B 3aBUCHMOCTH OT AKTYAJIbHBIX IIAPAMET-
POB I'€IMOCHUCTEMBI/TIMPOINU3HOIO KOTJIA.
Be3yCc/IOBHO 3TU TEXHUYECKUE 33/1a4U pe-
IIICHBI B CEPBE3HBIX IIPOMBIIITICHHBIX KOMII-
JIEKCAX, HO OHH JAJIEKHA OT OOBIYHBIX IOT-
peburenet Kak 1o CTOUMOCTH, TaK U 10 110-
HHUMAaHHIO IPOIECCOB. 17151 CO31aHUs U 3(-
(PEKTHBHOI'O YIIPABJICHUA YMHBIMU JIOMAMU
HYKHBI CIICLIUAJIUCTBL, CIIOCOOHBIE 3Ty 3a-
Jla4y BOIUIOTUTb B PEAIBHOCTb — APXUTECK-
TOPBI, IPOI'PAMMHUCTBI, JJIEKTPOHIIUKIL.

AKTUBHOE Pa3BUTHE TEXHOJIOTUI MH-
TEPHETA BEIICH 1A€T HEOOXOAUMbII UHCTPY-
MEHTAPUNA U MOJAXO/AbI JJIA PEIIEHUA ITOMN
32/1a4d. B paMKax BBIIOJHEHUS MEX/YHA-
ponxoro npoekra ALIOT (Internet of Things:
Emerging Curriculum for Industry and

Human Applications) rio nporpamme ERAS-
MUS+ (www.zntu.edu.ua/?q=node/6372)
MOSABUIACH BO3MOKHOCTb U3Y4YHTD OIIBIT €B-
PONENCKUX U YKPAUHCKUX KOJUIET 110 Pa3-
paboTKE METOIOB, MOJEJICU U AJITOPUTMOB
CO34aHUA MTOJOOHBIX YMHBIX CUCTEM. Jla
IIOAI'OTOBKM CTYJEHTOB IIO CIIEIIUAIBHOC-
T «KOMIIBIOTEpHBIE HAYKW» HA Kadenpe
IIPOI'PAMMHBIX CPEJCTB 3ATOPOKCKOIO HA-
IIMOHAJIBHOT'O TEXHUYECKOTI'O YHUBEPCUTE-
T4 CO3/JaH4 YAJICHHAS 1TA60paTOpys Smart
House & I0T. CTyieHTB! HOIYYaIOT BCE BO3-
MOKHOCTU U IIPEUMYIIECTBA IPOBE/ICHUS
OHJIAVIH-3KCIIEPUMEHTOB C PEAJIBHBIM 000-
PyAOBaHUEM, Gi1aroAapst yI06HOMY BEO-HH-
Tepdericy u Bed-kaMepe. Mbl npejyiaraem
HU3Y4YUTh TAKOH BAPUAHT PEATHUZALIUN YM-
HOT'O JJOM4 H4 6a3€ OTKPBITBIX CTAHJJAPTOB
1 OECIUIATHBIX PEIIEHWH, KOTOPBHIA 6yaer
VIOBJIETBOPATH OOJIBIIMHCTBY TPEOOBAHUI
IO YIIPABJICHUIO, U OYJIET TAKKE MPOCT KAK
Y IIPUMEHEHNE COBPEMEHHOIO CMapT(O-
Ha. BO 11aBy yIya cO3aHusA TAKOM CUCTE-
MBI CTABUTCSA ONTHUMM3ALIMA HCIIOIb30BA-
HHS 9HEPIOPECYPCOB (CONHLIE, I'a3, JPOBA,
3JIEKTPUYECTBO) IO OIIPEJIECICHHBIM CLiE-
HapHAM. YUeOHBIN IPOIEeCC 6a3UpyeTcs Ha
MIPOEKTHO-OPHEHTHUPOBAHHBIX ITOJIXO/]AX B
OO0y4eHHH, 4 TAKKE AKTUBHOM COTPYIHH-
yectse ¢ [T-koMnanusaMu (Hanpumep, Brig
Retail, Kues). B xoze pemnieHust peasbHbIX
32/1a4 M PEAIM3AINMN <KUBBIX» IIPOECKTOB
CTY/ICHTBI MOJIYYAIOT 3HAHUS U OIIBIT, KO-
TOPBIE IIOMOTYT UM CT4Tb BOCTPEOOBAHHBI-
MM Ha PBIHKE TPyZa B YKpauHe u Esporie.
CHenuaIMCThl KOMIIAHUHM aKTUBHO y4aCT-
BYIOT B IIOCTAHOBKE 33/1a4, MOHUTOPHHIEC
IIPOEKTOB, B COBMECTHBIX HAYYHBIX UCCJIE-
JOBAHUAX M KOH(EepEeHIUAX. PazsuTne Ta-
KOI'O COTPYAHHUYECTBA — 3aJI0I' yCIIEITHON
MOJITOTOBKU Ka/IPOB, CIIOCOOHBIX PEAJIN30-
BATb CAMBIE CMEJIBIE W/ICU U IPOEKTILL. M

AHXenuka
MNAPXOMEHKO

K.T.H., poueHT Kadenpsl
NPOrpaMMHbIX CPEACTB,
3anopoxckni
HaLMOHaNbHbIN
TeXHNYeCKNA yHMBEpCUTeT

ApTtem
TYJNIEHKOB

Cneumanuct 3anopoxckom
TOProBO-MNPOMbILLIEHHON
nanatbl

KAPT BJTAHL o Ne1 e

2017




loT-NMPOEKTMN TA CTAPTANMNM

VKPAMHCKMMA CTYAEHT UMEET BCE LLAHCbI

Cospemennasn IT-undycmpusa cmasum GsicoKue mpeoosanus nepeod HaUUHAIOUWUMIU CReUUAUCIIAMNU.
dna ycnemnozo cmapma 8 IT He0oCmamouno monsko noceuams JeKuuy u noiyuams OmiuiHsle
ommemxu 8 ynusepcumeme. Haruuue gvicuiezo oopa3osanue 6 nauie epems ne apanmupyem
mpyooycmpoiicmeo, u OmeemciméeHHocms 3a 0yoyujee 01az0COCMOAHUEe OCMAemcsa Ha nieuax
CIyOeHmos. Ynuagepcumem — 3mo xopowunii cmapm. 30ecs Mot noryuaem 6a308sie SHAHUA U YUUMC
npumenams ux Ha npaxmuxe. Ooyuenue 6 HayuonansHom aspoKocmuueckom ynugepcumeme umeHu
H. E. ?2Kyxoeckozo «XAH» na kagbeope KOmMnosiomepPHosix cucmem u cemeti no3eoniem Pa3eueamscs
8He pacnucanua 3auamuii. H yice 80 epemsa cmyoeHuecmaea HanoiHums céoe pesiome yuacmuem
8 unmepecnsix npoexmax. CnyoenmsL Mo2ym yuacinéo8aims 6 Paiuunozo pooa Koughepenuusnx,
XaAKamoHax, ONUMnRUAOax, Cmapmanax, wKonax-mpPeHunzax u Opyux mMeponpuaAmuaX.

____________________________________________________________________________________

l HALL OMbIT YYACTUA B XAKATOHE

HaM 1ocyacTiamuBWIOCh NPUHATD YIACTUE
BO BceMupHOM xakataoHe NASA Space
Apps Challenge 2017. CnepyeT nOAYEPK-
HYTb, YTO Kapepa BCAYECKU CIIOCOOCTBO-
BAJIA HAIIEMY [IPOABWKCHUIO M YYACTHUIO B
XAKATOHE, IIPEIOCTABIIAA HYKHYIO UH(POP-
MALHIO, AdBAsl KOHCY/IBIALIUH, OCYLIECTBIAA
(PMHAHCOBYIO OJJICPKKY. B cocTase naen
KOMaH/bL «Space Team» ObUIM CTYJCHTBI
3-4 xypcoB XAU: Hu Jlygako, bepria/icKkuit
Spocnas, [onomanos boryan, 3emmako Uino-
Ha, KyxapeHko JIMuTpui. YyacTue B XaKa-
TOHE OT HAYa/JIa U 7O KOHIIA ObLIO UHTE-

KAPT BJTAHLU ¢ Ne1 o 2017

PECHBIM IPUKIIOYEHUEM 1A BCeX Hac. Ha
OJTHOM U3 JICKITUHA B YHUBEPCUTETE HAM OOBsI-
BWIH O TMIPEACTOAINIEM COOBITUU U TTOJITO-
JIKHYJIM K Y9aCTHIO. HECKOJIBKO CTY/IEHTOB
HECMEJIO TIOJHSIN PYKH... DTO ObUI HAIII TIEp-
BBII1 OIIBIT PabOTHl B KOMAHJIE.

B paMkax xakaToHA 6bUIO IPEAIOKEHO
HECKOJIBKO TE€M, Mbl PEIIUIN 1OPA6OTATH
HaJ] MOOWJIBHOM CUCTEMOM OTIPEACICHUS
U IPEJOTBPALICHUA JIECHBIX NOXAPOB. B
KOPOTKHUE CPOKU HY;KHO OBUIO IIPEJOCTA-
BUTDb PELICHUE IIPOOIEMBL — Pa3padoTaTh
TOTOBBIM IPOTOTHUII U 3AITUCATH BUICO, KAK
PE3YIBTAT IPOACIAHHON PabOTHL



e PaGoTas1 B KOMaH/I€, MblI YCIIE/TH OYCHb
MHoroe. Pactipenienus 3a/jauu, ObICTPO pas-
PadoTaIM MPOrpaMMHOE OOECTICYEHHE, ITPO-
TOTHIT yCTPOHCTBA C JATIYUKAMMU JIBIMA, TEM-
NIEPATYPBI U BIBKHOCTH, KOTOPBIN JIOJDKEH
PACIIONaraThCs B JIECY, M CO3/IAIIN CAKT, C I1O-
MOIIBIO KOTOPOT'O JIIOOO JKEIAOIMUH MOT
OBl OTCJICKUBATh U3MEHEHUST N3MEPSICMbIX
[10KA3aTEIEN HA IIPOTOTHUIIE.

B nporniecce pazpaboTKu CUCTEMBI HAM
MOH4/JOOWINCh HE TOJIBKO TEXHHUUYECKUE
3HAHUA, 4 U TBOpUYecKkue ycunud. IIlar 3a
IIATOM JIBUT'AIUCDH BIIEPE/], PACIINPSIA (PYHK-
IMOHWIL Tak 6bUIO MPHUHATO PEUICHUE O
cozpganun Android-npuioxenus, ¢ mo-
MOIIBIO KOTOPOTO JIFOOOH YEIOBEK MOXKET
OIIOBECTUTb CUCTEMY O TOXKAPE.

e B pesynbrarTe BCEro 32 7 AHEHN ObLI
pa3padoTaH, COOPAH U UCHBITAH (DYHKIIU-
OHHPYIOIUI NPOTOTUII CUCTEMBL C JaH-
HOM pa3padOTKOM KOMaH/1a rnoexana B Kpo-
MMMBHUIIKHH, T7I€ 6bIJIA OPraHU30BaHA O/I-
HA W3 JIOKAIIMH XakaToHa NASA.

H NOYEMY CTOUT YYACTBOBATbD

B XAKATOHAX?

Korma Hac 06BN TOOEANTEIAMU, HA-
IIEeH pafioCTyu HE ObUIO npenena!l Bee Ha-
Y yCHJINA ObLIM BO3HAIPAXAcHBL Ham
BPY4YW/IM MHOI'O MHTEPECHBIX IIPHU30B, HO
CaMO€ IVIABHOE, 34 ITO BPEMs MbI IIOJIy4H-
JI1 HECKOJIBKO LJEHHBIX YPOKOB, KOTOPBIE
HEBO3MOKHO MPOMTH B PAMKAX YHUBEP-
CUTETCKUX 3aHITUM.

e Bo-miepBBIX, HU OJJMH U3 HAC HE CIIPA-
BUJICS OBI C TAKOM 33/1a4€il CAMOCTOSITE/Ib-
HO. PaboTast B KoMaH/e, Mbl HAXOAWIU CHJTb-
HBIE CTOPOHBI KAXKJOI'O M3 YIYACTHUKOB U
UCTIONb30BAIN UX JJI51 JOCTUKEHHS OOIICH
nend. C NOMOIIBIO AKTUBHBIX JUCKYCCHUN
U CJIAKEHHOU PaOOTBI MBI YCIICIIHO BbI-
MMOJTHUIIN 33/JTAHUE B CPOK.

e Bo-BTOPBIX, Mbl ITIOHAIN,YTO TAKOE HAC-
TOSAIMI Jie/yTariH! XKeCcTKue CpOKH 3aKAJITIOT
Y MOTHUBUPYIOT. OKa3a710Ch, YTO HEOOXOUMO
OBUIO BHECTH BCE JIAHHBIC O HAIIIEM TIPOEKTE

U IIPCIOCTABUTD T'OTOBBIC MATCPUAJIBI JJIA YC-

P ETECTER

s
iy
. :9‘1 A

TIENIHOM €I'O PErMCTPAIN B XAKATOHE B MO-
MEHT, KOIJIA MBI €III¢ HE ObUIM K 3TOMY IIOJI-
HOCTBIO TOTOBBL Bpemsi O6bUI0 Ha MCXOZIE, HO
MBI CIIPABWIKICh. DTO IIOJIE3HBIN OIIbIT, KOTO-
PbII HOATOTOBUI HAC K [TOHUMAHMIO [ICHHOC-
TU BPEMECHU U THIATE/ILHOIO IVIAHUPOBAHML

o B-TperbHX, MbI IIOHSIN, YTO JUIA YCIICII-
HO pabOThI UHTEPEC HE MEHEE BAXKCH, YEM
Harpazia. YyBCTBO a3apTa HE NOKWIAIO HAC
BO BpeMs paboTel. B Hameil maboparopun
IIOCTOSIHHO 3BYy4YaJIX (PPA3BL «A YTO, €CIIA?,
«JlaBaiTe eme TaK nonpoodyeM...», [ Ipocto B
KA4ECTBE IKCIECPHUMEHTA» U T/,

B MOXXET I CTYAEHT CO34ATb

YCMELUHbIA CTAPTAM?

Bonpoc o cozmannmn co6CTBEHHOTO OH3-
HECa BCEINA ObUI AKTYAJICH, TK. KOK/IBINA de-
JIOBEK B KOHEYHOM CYETE XO4YeT ObITh (PU-
HAHCOBO HE3aBUCUMBIM. M TJOOUTBHCST 3TOTO
B HAIIEH chepe HAMHOTO IPOITIE, YEM B OOIIb-
IIIMHCTBE OCTAIBbHBIX. Besib BCE, UTO HY:KHO
JUISL HAUI4 CTApTalla — 3TO WJEs U HOYTOYK.

[Tpobsiema COCTOUT B TOM, YTOObI HAWTH
3Ty CAMYIO WJICI0, THHOBAITUIO, KOTOPAsl Obl
MPHUHECIA TIOJb3Y OOIIECTBY 1 ObUIA MATEPU-
IBHO BBITOJIHOM. B TaHHOM CJIyuae XakaTo-
HbI ¥ KOH(PEPEHIIUY [IOMOI'AI0T HANTHU HAIl-
PAaBJICHUE JJIsT TIOUCKA MOJIOZBIX YYCHBIX U
OM3HECMEHOB. B paMKax TAKIX MEPOIPUsI-
TUH NPEYIATAIOTCS U OOCYKIAIOTCS AKTya/Tb-
HBIC TEMBI JJISI UCCJIEIOBAHUI U PA3PAOOTOK.

MbI Ha COOCTBEHHOM IPHUMEPE YOCIMIUCD,
YTO CTY/ICHTBI MOI'YT U JIOJDKHBI CO3/JABATH
WHHOBAITMH. [10 O1bITy Halel Kadeiphbl Mbl
MOXKEM CKA34Th, YTO YHUBEPCHUTET SIBJICTCS
OYEHBb OJIATONIPUATHON CPENOH JIJIsT ITOTO:
OIIBITHBIE ITPEINO/IABATEN B IFOO0M MOMEHT
I'OTOBBI ITPOKOHCY/IBTHPOBATH 1 [TOMOYBb; CIIC-
LUAIBHO OOOPYIOBAHHBIE JIAOOPATOPHUH ITO3-
BOJISIIOT SKCIIEPUMEHTHPOBATH HE TOJIBKO C
POIrPAMMHBIMM PEHICHUAMM, 4 U C aIllla-
paTHBIMU. TakMM 0OPa30M, y OOBIMHOTO CTY-
JIEHTA €CTh BCE IMIAHCHI HA YCIICIIHBINA 3a11y-
CK CTApTala U pEan3alliu COOCTBEHHOM
UeU HA MHJUTHOH! [ |
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loT-NMPOEKTMN TA CTAPTANMNM

loT U ®PEHOMEH CMHXPOHMU3ALIMN:
HA3SAA K BYAVILEMY

Yenex paseumua mexnonozuu Internet of Things (IoT) ceéazan ¢ mHodicecmeom acnexkmos. OOHO u3
cmapetimux AGNeHull, U36eCIHBLIX UeN06eUecmsy — (PeHoMen CURXPOHUIAUUYU, C NOAGTCHUEM HOBBLLX
mexHono2ull npuodpemaem HOGbIE CMbIC U OMKPLIBAE HOGbLEe ZOPUIOHMBL O UCCTedo8anuli. B
OaHHOT CIambe Mol npeonazaem Paccmompems Imo AGNeHue C 08YX COGEePUICHHO PASHLIX CIMOPOH —
07151 CTIOJCHBIX OUHAMUUECKUX cemeti U ONA Pa3pPadomKu HOCUMBLX MeOUUUHCKUX NPUOOPOS.

NHHa
CKAPTA-
BAHAYPOBA

[.7.H., 3aBenyoLas
Kadbeapbl KOMMbIOTEPHOM
VHXeHepumn
BocTouHoykpanHckoro
HaLMOHaNbHOro
yHuBepcuteTa uM. B. Jang.
Pykosogutens IT for
Industrial Safety, Ecology
and Medicine R&D Group

4 IPOTSUKEHUN BCEH JKU3HU JICATE b

HOCTb KMBBIX CYIIECTB PEIY/IMPYETCs

BPEMEHHBIMU ITUKIAMH PA3THYHON

MIPOIOIDKUTETEHOCTH, OTIPE/ICTISFOITN-
MU MHIWBUIYAIBHOE U COLIUAIBHOE ITOBE/IC-
Hue. CylecTByeT MHOMKECTBO TEXHUYECKUX
CUCTEM, OUOJIOTHYECKUX MPOIECCOB M KOHK-
PETHBIX JICUCTBUM, 3ABUCAIIUX OT TOYHOI
HACTPOUKU BpeMeHU. Kaxk NpOUCXOIT ITH
JEHCTBIST? BO3MOXKHO, 671ar071apsl YHUKATIBHO-
MY ABJICHUIO — CHHXPOHU3ALUNL.

B 4YTO TAKOE CUHXPOHU3ALNA?
CHHXPOHU3ALWA — OJHO M3 CAMBIX YBJICKA-
TEJbHBIX SIBICHUI B Ipupojie. OHA HAOMO1a-
erca B OGUOJIOTMYECKUX, XUMUYECKUX, (PU3U-
YECKHX U COITUIBHBIX CHUCTEMaX. Hcceniosa-
HYUsA (PEHOMEHA CUHXPOHM3AIMH (POKYCHUPY-
IOTCSI HA BBIICHEHHH OCHOBHBIX MEXAHI3MOB,
OTBETCTBEHHBIX 34 KOJUICKTMBHOEC CHHXPOH-
HOE IOBEICHUE HAOMIOIAEMBIX OOBEKTOB, Kor-
JIa MBI TOBOPUM O CUHXPOHU3AITHH, TO OObIY-
HO TIPE/IIONATAEM, YTO B OOBEKTAX MPOHUCXO-
JUT KAKAA-TO HUKIMYECKAA JUHAMUKA, KOTO-
past 3aTeM CUHXPOHU3HUPYIOTCSL DTO O3HAYA-
€T, YTO CYIIECTBYET HEKOTOPOE MHOMKECTBO
OOBEKTOB, KOTOPBIE CAMOIIPOU3BOIEHO MOI'YT
IPOSIB/IITE KOJUIEKTUBHOE ITOBE/ICHUE, BBIION-
HSI1 TIEPUOJITYCCKOE JIBIDKEHUE B YHHUCOH.

C MOMEHTA OINWCAHUS SIBJICHUS CAMOTIPO-
U3BOJIBHOM CUHXPOHU3AIUU JIBYX MAITHUKO-
BBIX Y4COB I'OJUTAH/ICKMM ydeHbIM Kpucrua-
HOM [forreHcoM B 1665 1071y IAHHBIH TIPE]I-
MET 3BOJIFOIMOHUPOBAT B HE3ABUCHMYIO O0-
JIACTb HAYYHBIX UCCIICAOBAHUIN

B ®EHOMEH CUHXPOHU3ALUA
B CNNOXXHbIX ANUHAMWYECKUX CETAX

B konTekcre pazsutus TexHonoruu [oT cuHx-
POHHOE MOBEICHHUE MOXKET OBbITh PACCMOTPE-
HO B PA3/IMYHbIX (JIOKHBIX JITHAMUYCCKIIX CE-
Ts1X. OCOOBIF MHTEPEC UMEIOT CETH MAJIOMOIIT-
HBIX YCTPOMCTB. OTU YCTPOKCTBA, KAK IIPABU-
JIO, SIBJBTIOTCSL 6ECIIPOBOAHBIMHI 1 B3AUMO/ICH-
CTBYIOT C TAKUMU KPYIIHBIMU CETSMHU, KaK
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Machine to Machine, IoT, Wearable Computing
1 Wireless Sensor Networks. 1 IMEHHO B3au-
MOJICVICTBHE MEKTy MHOMKECTBOM MAJIOMOIII-
HBIX YCTPOMCTB ABJIACTCA KIFOYOM K JOCTIDKE-
HHIO TIOJTHOT'O MTOTEHITAAIA CETUL

B KOMIIBIOTEPHBIX CETAX CHMHXPOHU3ALMA
MPEACTABACT COOOM 3434y COOMMONCHUA BPE-
MEHH, TPEOYIONIYIO KOOPMHAIIUNA COOBITUHI
JUT1 paOOTBI CUCTEMBI WU OIIPE/ICICHHOM 34-
Jla4 B YHUCOH. CMHXPOHH3ALIMSA, KAK CTIOCO0,
KOTOPBIM yCTpOHCTBO I0T HacTpansaer ceou
BHYTPEHHME YAChI U1 COIVIACOBAHMA C 9ACa-
MU JIPYTHX YCTPOYCTB B CETH, JIEKUT B LICHT-
€ MHOTHMX CEroHAINHUX 33/1a4 10T, ocobeH-
HO, Jy1s1 MATOMOITHBIX [0T. OCHOBHAs TIPO6-
JIeMa B 9TOU OONMACTH — TAPAHTHUPOBATh Ha-
JIEKHYIO CBSA3b MEXKIY 7IEMEHTAMU, COXPAHSAA
BBICOKYIO 3(D(PEKTUBHOCTb U HUBKYIO CTOU-
MOCTb BCEH CETHU.

B rccnenoBaHmsax MHAMUYECKOM CBA3HOC-
TU CTOMMOCTb OPI'AdHMU3AIINU CBA3EH €IIe HE
JIO KOHIIA M3ydeHA. Bmecre ¢ TeM [y11 passBu-
TUSI HEKOTOPBIX dBTOHOMHBIX CHCTEM CTOU-
MOCTb ABJBICTCA CYIECTBEHHBIM OI DAHUYCHI-
eM. YTOOBI COOOIIUTD CBOE TEKYILEE COCTOA-
HUE COCESIM (WIIN JYIs1 OOHAPYKEHUSL COCTO-
SAHUI BCEX €T0 COCEAEH), KAKIOMY OTIEIbHO-
MYy V3/1y TPeOyeTCs ONPENE/ICHHOE KOIUYIECT-
BO MOIIHOCTH, TOIJ[A KAK MOITHOCTb, HA3HA-
YEHHAA KLKIOMY Y3I1y, 4aCTO OrpanudeHa. Of1-
HAKO, €CJIM UHTEPIIO/IMPOBATD JAHHYIO ITPOO-
JIEMY B IVIOCKOCTb KOJUIEKTUBHOI'O IIOBE/ICHUA
OHOJIOTYECKHX POEB, TO, COITIACHO UCCIIENIO-
BAaHUIO [1], YaCTUYHOM CBA3U B CETU BIIOJIHE
JIOCTATOYHO, YTOOBI COXPAHHUTH KOTEPEHTHOCTh
€€ IEMEHTOB. [ TocieiHee O3BOIACT YIBEPK-
JIaTh O BO3MO;KHOCTH CUHXPOHM3AIINH CJIOXK-
HOM CETH C JIOCTATOYHO HU3KOM CTOUMOCTBIO,
YTO SBJIACTCA BAKHBIM IIATOM IS JTA/TbHE-
IIETO PA3BUTUA TEXHOJIOIUH.

JpyrviM MHTEPECHBIM ACIIEKTOM HU3Y4CHUS
(peHOMEHA CMHXPOHU3AITUH SIBJISICTCS TIOHU-
MAHHE, KAK CETEBAA CTPYKIYPA BIIMACT HA CUHX-
POHU3UPYEMOCTb CETU. [ IpOI0/DKACTCA ITONCK
OTBETOB HA BOIIPOCHI — KAK TONOIOrya M-



TCPHECTA B/IVACT HA PACIIPOCTPAHCHKMC KOMITh-

IOTEPHBIX BUPYCOB, KAK CTPYKTYPa CETH BIINA-
€T Ha KACKA/IHbIE COOU C TEYCHNEM BPEMECHH,
KAK IIAOJIOHBI CBA3H B CETU BIWSIOT HA €€ TPa-
(UK M TUHAMUKY JaHHBIX U T, COBCEM HE-
JIABHO TNOSIBIJIMCh UCCIIEJOBAHMSL, OITUCHIBAIO-
IIME NONBITKU OOHAPYKUTh UEPAPXUIECCKYIO
CTPYKTYPY COOOIIECTB IO AUHAMUYECKIM BPE-
MEHHBIM MACIITA6aM UX CETEBOM CHHXPOHU-
34LMM WIK BBIBECTU ITOJIHYIO CBA3HOCTb CETH
C €€ YCTOMYHUBOCTBIO K UBMEHEHUAM U T,J1. DTH
CTPYKTYPBI MOI'YT ObITb BECbMA IOJIC3HBIMHU
JUIS1 OITUMAJIBHOI'O ITPOCKTUPOBAHMS CETH, €€
AHA/IM3A U UCIOB30BAHYS B 11EIOM.

HecMOTpst Ha JaBHIOIO UCTOPUIO U3yde-
HUSI CAMOTO SIBJIEHUSI CHHXPOHU3AITUH, HblI-
HEIIIHHUE YCIEXU MO-IPEKHEMY OCTAIOTCS
OTKpPBITEIMU. Taxk, B 2014 rofy HalMOHAJIb-
HbI HAaydHbIA ony CIIA O6bABHI NATH-
JIETHIOKO IIPEMUIO B pazmepe $4 MiH yis
PEIICHUS 32/1a91 CUHXPOHHU3AIIUU BpeMe-
HU B KHO6EP(PUBNYECKUX CUCTEMAX.

B OEHOMEH MAPHbIX OCLIMINISITOPOB
OnAa PASPABOTKM HOCUMBbIX
MEAVLUUVHCKUX NMPUBOPOB

Cornacuo nporuosam MobiHealtNews, 61a-

rojaps passuruio TexHonoruu 1oT, k 2020

rofy 6osee 4 MIH ITAIUEHTOB I10 BCEMY MU-

Py 6YlyT UIMETb HOCHUMBIC ME/TUITUHCKUE IIPU-

OOPBI 11 MOHUTOPHHIA TTOKA34TEJICH 3/10-

poBba. Kak HU CTPAaHHO, HO OyAyIIee TAKUX

PHUOOPOB BO MHOI'OM 3aBUCHUT OT HEJIMHEH-

HOI'O ABJICHMS, HA3bIBAEMOI'O CMHXPOHU34-

ITUEN, WIX HACTPOMKON PUTMOB CAMOIIO/-

JEPKUBAIOMINXCS OCLIMIIATOPOB.
Haunbosee oKasaTeaIbHbIM U HE JO KOH-

11d UCCJIETOBAHHBIM SIBJICHUEM B 9TOH 00-

JIACTH ABJIACTCA U3MEPEHUE CEPACYHOIO PUT-

Ma IUI0/Id, KOTOPBIN ABIACTCA MEPBUYHBIM

JOCTYIHBIM IOKA34TEJIEM IIPEHATAIBHOIO

Pa3BUTHA, KOTOPBI U3MEHACTCA B 3ABUCU-

MOCTH OT (PUBUOJIOTMYECKOI'O U IICHUXOJIO-

I'MYECKOI'O COCTOAHUA MATEPH, C OFHOM CTO-

POHBL, M1 OT COOCTBEHHOI'O COCTOSHHUSA — C

JPYI'OH, IIOCKOJIBKY ILIOZ ABJIAECTCSA CAMOCTO-

ATC/IbHBIM, dBTOHOMHBIM OPI'daHHU3MOM.
[pu cO3/TaHNN HOCUMBIX IPUOOPOB JYIsI 13-

MEPEHMS CEPIACYHOIO PUTMA IUIONA BO3HUKA-

OT MPOOIIEMB, CBI3AHHBIC C HATMYHUEM HEN-

HEMHDBIX B3aMMOJECUCTBHI MEXY ABYM (PU-

3MOJIOTHUYECKUMI CUCTEMAMU, B KOTOPBIX ME-

XAHM3M CBA3H YACTO MACKUPYETCA (DITyKTyaLy-

MUY, KAK B (JIy4A€ KAPJUOJIOIMYECKOIO B3aU-

MOJEHUCTBUA MATEPU U TU1071a. HecMOTps HA TO,

YTO UCTOKU ITOU (JIOKHOCTU B (PU3HUOJIOTU-

YECKUX KONEOAHMAX OCTAIOTCA HEIOCTATOYHO

NOHSTHBIMY, YBEIMUIUBAIOTCS JIOKA3ATE/IBCTBA
TOT'O, YTO OHH CBA3AHBI C OTPE/ICTICHHBIMU Me-
XAHN3MAMU PETYIMPOBAHIE C YIACTUEM CETEH
C HECKOJIbKMMH BXOIAMU Y HEJTMHEHHBIMU B34-
MMOJICHICTBUSIMUA OOPATHON CBSA3U. [ IpeHaTa -
HOE COCTOSTHUE NIPE/ICTABIIIET COOOI YHHUKAITb-
HYIO BO3MOXXHOCTb UCUJIEIOBATD (PU3HOIOIH-
YECKOE B3ANMOJICHCTBUE MEXKTY JIBYMSI OT/IC/Ib-
HBIMU OPraHu3MaMu. [Ipu 310M HEOOXOAUMO
OTBETUTH HA 2 BOIPOCA: CYLLECTBYET JIM CUHX-
POHMBALMS MEXKTY TUIOZIOM U MATEPBIO U, €C-
JIM 12, TO KaK €€ 3(PPEKTUBHO M3MepUTh? [1-
MOTE32 O HUTMYHH KOPPETMPOBAHHOIO TTOBE-
JIEHUS TIPU CPEJTHEH YaCTOTE CEPJICUHBIX COK-
PALIEHMI TPEATIONATACT OPEICTICHHYIO CBA3b
MEXJTy CEPCYHBIMU CUICTEMAMI MATEPH 1 IVIO-
J1a. OTHAKO /IO HEJJABHETO BPEMEHU HE OBLIO
YOETUTEIIBHBIX JIOKA3ATENBCTB TAKON KOOP/IH-
Hauyy. [Tocieqaue ncanenoBanys (2] genaor
TOIIBITKY, ITPUMCHSAS M3BCCTHDIC KOHIICIIIII
13 (PM3UKU 1 HEJTMHEHHOK JIMHAMUWKHI K ME/IN-
LIMHCKUM JIAHHBIM, OOHAPYKUTh HEU3BECTHYIO
(pa30BYIO CHHXPOHU3ALIHIO MEK/TY CEPICUHbI-
MH COKPAITICHUAMH MATEPH U TUIOJ]A — MapKe-
Ppa HUTYMA CBA3KM MCK/TY MX ABTOHOMHDbIM I10-
Be/ICHUEM. JTTBHEHAIIM IIATOM Ha ITyTH K JTyd-
IeMy OHMMAHUIO B3aMMOJEHCTBUA MaTEPU
U IUIOJA SBIIOTCA UCCIEIOBAHNA Ha YPOBHE
UHTETPUPOBAHHON CUCTEMBL KoymuecTBeHHAA
OIIEHKA CTETICHU CBA3H JJIs1 PA3HBIX CPOKOB O¢e-
PEMEHHOCTH MOYKET OKA3aTHCA TIOJIE3HOM MPH
Pa3pabOTKE HOBBIX MEIUITUHCKHX TTPHOOPOB
MOHUTOPHHIA [IPEHATATHEHOIO PA3BUTUSL

l BMECTO 3AKNIOYEHNA

s 6ynymmero IoT, KpoMe BBIIIEYIOMSAHY-
TBHIX BOIIPOCOB, JIOJDKHO ObIT PEIICHO MHOMKE-
CTBO JIDYITUX TCOPETUYECKU U MPAKTHUCCKH
BKHBIX ITPOGJIEM, CBSI3dHHBIX C PATMUYHBIMHU
ACIICKTAMM B3AUMOJICHICTBUSL B CJIOJKHBIX JTU-
HAMMYECKHX CUCTEMax. BmecTe ¢ TeM, B yaio-
BHSIX JIABUHOOOPA3HOTO BKIFOYCHHS MATIOMOIT-
HBIX IIPUOOPOB B CTPYKTYPY 10T, CMHXpOHM3a-
LML SIBTBICTCSL OOSI3ATEIIBbHBIM YCJIOBHEM, 1TOC-
KOJIBKY TPaJUIIHUOHHBIE METO/Ibl OOPA6OTKH
JAHHBIX IPEIITCIBYIOT UX 3(P(PEKTUBHOMY B34-
UMOJICHCTBUIO. TaK Y4TO CTOUT OXKHJIATD, UTO B
OJIDKANIIINE TO/TbI TEMA NCCICIOBAHMS (DEHO-
MEHA CUHXPOHH3AIUU Oy/IET OCTABATHCS TEO-
PETHUYECKU MHTEPECHBIM M TEXHUYECKH CJIOMK-
HBIM IIPEJMETOM HAYYHbIX UCCICIOBAHMIL. M

PEKOMEHAYEMAS IUTEPATYPA

[1]Zhang HT, Chen M, Zhou T (2007) arXiv:0707.3402

[2] Van Leeuwen P, et al. Influence of paced maternal
breathing on fetal-maternal heart rate coordination.Proc
Natl Acad Sci USA. 2009;106:13661-13666.
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INTER-UNIVERSITY AND INDUSTRY
COOPERATION PRACTICES
IN ITALY AND UKRAINE

Ukrainian and Italian academic institutions are cooperating since several years within EU Tempus
projecis to foster modernization of bigher education. This is accomplished also througb the shar-
ing of innovation practices. Innovation is a complex multi-faceted process, where universities
and research institutions can play many roles. Knowledge transfer, technology transfer, advanced
training, joint applied research and development, incubators, creation of spin-offs, joint patents,
are examples of the many ways the academic world can pursue the mission of providing modern
answers to the demand of its stakebolders, including companies and the production world. We
describe the experience of CINI in Italy, and the ongoing initiatives of KbAI in Ukraine, with the
aim of sharing knowledge of practices in industry-academia cooperation.
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B THE ITALIAN INTER-UNIVERSITY

CONSORTIUM FOR INFORMATICS
The National Inter-University Consortium for
Informatics (CINIL www.consorzio-ciniit) is a
research and innovation institution established
in 1989 and today grouping 43 public
universities in Italy. Inter-university Consortia
are a class of no-profit research institutions
formally recognized by the national govern-
ment, and actually subject to the surveillance
of the Italian Ministry of Education, University
and Research (MIUR). The governance of the
CINI consortium is made up by:

e a Directorate, with one representative
designated by each member university yet
nominated by the Minister;

e a President, elected within the Directorate;

e an Administrative Council, made up by
the President and 7 members, elected within
the Directorate.

The mission of CINI is to foster basic and
applied research, innovation and training initia-
tives in the fields of Computer Science and
Computer Engineering (CS&E). In the Italian
academic system, these are two separate scien-
tific communities, and CINI was established
as their common home for joint projects.
Nowadays CINI groups about 700 professors
who cooperate in European, national and
regional programmes.

The importance of this inter-university
consortium resides in its role of promoter and
facilitator of large initiatives, to favor the inclu-
sion of smaller research units, to increase the
critical mass of researchers on specific topics
of high relevance and their potential impact
at national and international scale.

KAPT BJTAHLI ¢ Ne1 o 2017

Many CINI activities are today organized
around National Laboratories, which have
been recently established to build networks
of research groups in member universities
focused on specific topics. The following
national laboratories are currently active:

e Big Data;

e Cyber Security;

e Software Engineering;

e Smart Cities and Communities;

e Assistive Technologies;

e Professional Skills and ICT Certifications;

e Informatics for Life Sciences.

In addition, the CINI «C. Savy» National
Lab in Napoli covers Informatics, Telematics
and Multimedia.

Il CINI PUBLIC-PRIVATE COOPERATIONS
'The Public-private Laboratory COSMIC between
Finmeccanica, CINI, and the Federico II
University, co-funded by MIUR, is the largest
example of CINI industry-academia collabo-
rations. The industrial partner Finmeccanica is
a large engineering company manufacturing
critical systems in several domains: air and naval
traffic control, homeland security; aitborne, heli-
copters and space (wwwifinmeccanica.com).
These software-intensive products have thou-
sands of requirements and consist of millions
of lines of code, and are subject to stringent
dependability requirements. COSMIC has exper-
imented innovations in the following areas:

e software quality processes for systems
engineering;

e middleware technologies for inter-
operability and integration of mission-cri-
tical dependable systems;



e hybrid simulation of platforms for Air
Traffic Control systems and maritime Vessel
Traffic Systems (ATC, VTS).

There are examples of creating start-up
companies in frameworks of this coopera-
tion. One of them is Critiware (Www.criti-
ware.com/). It is a start-up ICT company
providing services and tools to support the
engineering of critical computer systems. It
is an academic spin-off of the University of
Naples Federico II, founded by members of
the DEpendable Systems and Software
Engineering Research Team. The Critiware
team is composed by engineers with PhD
in computer and systems engineering with
advanced skills on dependable computing
and critical software infrastructures. Delivered
tools and services are the result of yearly
strict research collaborations with leading
industries operating in the fields of avion-
ics, transportation, automotive, and civil
infrastructures.

Il UKRAINIAN EXPERIENCE

OF INTER-UNIVERSITY COOPERATION
Ukrainian Experience of Inter-University
Cooperation is based on EU funded projects
(Programs TEMPUS, ERASMUS+, FP7, H2020).
Consortium of Ukrainian universities are a
part of such consortiums of the projects:

e MASTAC (was dediicated to develop-
ment of MSc and PhD courses on Critical
computing, 2006-2009),

FIGURE 1
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e SAFEGUARD (National Network on
Infrastructure Safety, 2009-2012),

e GREENCO (Green Computing and
Communication, 2012-2016),

e CABRIOLET (Model-Oriented App-
roach and Intelligent Knowledge-Based
System for Evolvable Academia-Industry
Cooperation in Electronic and Computer
Engineering, 2013-2017),

e SEREIN (Modernization of Post
Graduate Studies on Security and Resilience
for Human and Industry Related Domains,
2013-2017) and

e ALIOT (Internet of Things: Emerging
Curriculum for Industry and Human
Applications, 2016-2019).

National coordinator of these projects
is KhAIL Department of Computer Systems
and Networks. All projects except MASTAC
Ukrainian and Italian universities and
companies are implemented together.

R&D group of the Department on
Dependable Embedded Systems represented
KhAI in FP7 project KhAI-ERA. In general,
about 30 Ukrainian university departments,
institutes of NASU (National Academy of
Science of Ukraine) and industrial compa-
nies were involved in the projects.
Considering cooperation of the university
departments with other industry companies
total number of the community exceed 50.
Naturally, that university part of the commu-
nity is main. There are successful examples
of start-up and spin-off companies based
on university departments in KhAI and other
universities. However, institutionalization of
such consortium as independent organiza-
tion could assure research, technological and
organizational synergy. It is very important
to continue university and industry coop-
eration and development of universities and
their IT-departments in Ukraine. Besides, in
our opinion, international cooperation of
such Italian and Ukrainian consortiums will
be useful for both sides. [ ]

REFERENCES

[11 C.H.C. Duarte. Patterns of Cooperative
Technology Development and Transfer for
Software-Engineering-in-the-Large. Proc. IEEE/ACM
2nd International Workshop on Software Engineering
Research and Industrial Practic, 20715.

[2] A. Yamashita. Integration of SE Research
and Industry: Reflections, Theories and Illustrative
Example. Proc. IEEE/ACM 2nd International
Workshop on Software Engineering Research and
Industrial Practic, 2015.

Oleg
ILLIASHENKO

Senior Lecturer,
National Aerospace
University KhAl, Ukraine

Vyacheslav
KHARCHENKO

Professor,
National Aerospace
University KhAl, Ukraine

Marcello
CINQUE

Dr Universita
di Napoli Federico Il
Critiware Company, Italy

KAPT BJTAHLW e Ne1 o 2017




ACOLIALIT KADEAP:

AIATMN 1 BNJIMBATM

YU NOTPIBHO OB'€EAHAHHA
IT-KAPEAP YVKPATHCbKMX BULUIB?

Mabyms ne 0yoe serurum nepedinvuienuan oymKa, w0 yHigepcumemcosra kagiedpa — ye micuye,
oe supiutyemuCa 00 CIYyOeHmie, 6unLie, 6uuL0i oceimu 63azani. AKkuyo He suPiutyemvbca, mo mae
supimysamuca adbo neéHuUM YUHOM GUSHAYUAINUCA...

BayecnaB
XAPYEHKO

Mpodecop,
HauioHanbHun
aepPOKOCMIYHNI
yHiBepcuteT «XAl»

adenpa € micreM, /e HaB4YaI0Th-

CA CTYIEHTH, I€ POOUTBCS YHIBED-

CcuUTETCbKa HayKad. Kadenpa e Bxo-

JIOM I Koolepanii OCBiTU Ta
ingycrpii. Kadenpa 3adesneuye BiracHy
PENPOAYKTUBHY (DYHKILIO, TOTYIOYH Ha-
YKOBO-TIefaroriuni kaapu. Ilepemnik ap-
TYMEHTIB IOJ0 BAXKIUBOCTI 1ILOT'O €JIe-
MEHTY B 3arJIbHIN CUCTEMi MOYXKHA IIPO-
JOOBXHUTU. Ane uyu € ceHc? YU BIIMBA-
IOTh Ka€e/IPpU HA IPUITHATTS KJIIOYOBUX
pillleHb 33/ HO3UTHUBHOIL €BOJIIOLIT BU-
101 OCBITH, 3POCTAHHA i BHECKY Y PO3-
BUTOK HAYKH Td TEXHOJIOTik?

[To 3MiHMIOCA Y KUTTi Kaep B IPo-
11€Ci BIPOBA/DKEHHA IIPUHITUITY aBTOHOMIT
YHIBEPCUTETIB?

Bucrynaioun y 4epBHi IbOI'O POKY HA
ceMiHapi 3aBigyBauis IT-kadeap XapKiBCh-
KHUX BHIIIB, KU 3aII0Y4ATKYBaB IIpOde-
cop M.JL. Tomnnescekuii, HTY «XapKiBCbKUA
MOTEXHIYHUM iIHCTUTYT», I 3aIIPOIIOHY-
BAB IIAHOBHUM KOJIETAM dPI'YMEHTOBAHO
BIiZITTOBICTU HA 3aITUTAHHS- YU BIUIUBAIOTh
kadenpu BUNIB HAa pO3BUTOK IT-oCBiTH?
ITiICyMOBYIOUH IUCKYCiIO, MOXKHA HAIATU
HaMOUIBII CYTTEBI apPTYMEHTH JUISL JIBOX
BApiaHTIB BiAIIOBiAECH:

Tak, BIUIMBAIOTb, TOMY IIO:

e besnocepeHbO HABYAEMO CTYIECHTIB,
BIIKPUBAEMO HOBi CHENiaJIbHOCTI i
Ccrieriasmisartit;

e IIparoemMo y pi3HUX KOMiCiiX, pO3-
POOISIEMO MPOEKTU CTAH/IAPTIB HABYAH-
HsT, IPUHUMAEMO YJaACTh Y PEriOHATBHUX i
BceykpaiHCbKMX 33aX0/aX, HAJJAI0UU CBOI
IIPOITO3ULLIT;

o [IlykaeMoO i BIPOBADKYEMO Pi3Hi pop-
MU Koorepatiii 3 IT-ingycTpieto, perioHann-
HuMU [T-KmacrepaMu Ta CIpUAEMO TIpa-
[EBJIAIITYBAHHIO HAIIMX BUITYCKHUKIB;

e Yepes pisHi aconianii, 30Kpema,
Acorianiro «IH(pOpMaIifiHi TEXHOJIOTI] VK-
paiHu», HaMaraeMocs BIUIMBATU HA
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BUPIIIEHHA PI3HUX NUTAHb Ha PiBHI
MiHiCTEPCTB, nepi 3a Bce, MOH Ykpainy;
e [TpuriMaeMO y4acCThb y IiArOTOBLIi Ta
BHUKOHAHHI MDKHAPOJHUX IIPOEKTIB y I'd-
JIy3i OCBITHU T4 HAYKH, y3aI'dJbHIOIOYU i
BIIPOBAJPKYIOYH JOCBiJ] IIPOBIIHUX €BPO-
IIENCHKUX i CBITOBUX YHIBEPCUTETIB.

Hi, He BIUIMBAIOTh, TOMY IIO:

e CTpaTeriyno BAXKINBI PillIEHHA IIO-
IO PO3BUTKY OCBiTH NPHUHUMAIOTHCA O€3
yuacrti kadeap. [Ipuxiaam — BIPOBAKEH-
HA IIPOrpaMu HiATOTOBKU MaTiCTPiB JBOX
THIIB «IIPOPECIOHA» 1 «TOCTIAHUK>; I1e-
pexif Ha TPUPIiYHY 6AKAIABPATYPY, TOIIO;

e Brumus xowmicini npu MOH Vkpainuy, B
SIKUX MU IIPALIIOEMO, HE € BArOMUM. [1ps-
M€ CIIUIKYBAHHA 3 OCOOAMH, AKi IIPHUIMA-
IOTb PilIEHHA, YCKIAJHEHO, 4 IOJLAHHA
IIPONO3ULIINA Yepe3 PEKTOPCHKUI PiBEHD
— 1€ «JIOBI'd JIOPOIa»;

e Acormiariii Ha kmrrant «IT Ykpainw»
BiZICTOIOIOTH, IEPII 34 BCeE, iHTEepecu
IT-6i3Hecy i, 3ayBaXHUMO, Oi3HECY, Y HIEP-
Iy 4epry, ayrCOPCUHIOBOIO, OCKIJIbBKU
npoaykrosuiiTa R&D6i3nec B VKpaini no-
KU PO3BUHYTUHA HEAOCTATHBO;

e YHIBEpCUTETCHKI Kadpenpu, sAKi rory-
I0Th Kajpu s IT-ranysi, pakTuaHO He
MAaIOTh MOXJIMBOCTi OIIEPATUBHO HAJABA-
TH IIPOIIO3ULIiI Bifl yCbOI'O KaeIpanbHO-
IO 3arauy.

TaKHUM 4HMHOM, 3 OJJHOTO OOKY, HiOGHUTO
BCE Trapas3/: B YHUCIECHHUX KOMiCigx
MiHicTepCcTBa OCBITU Td HAYKU 3ABiJlyBaYi,
IPOBiJIHI TPOPECOPH MPAIIOIOTh, CTAH-
JapTH OCBITH Ha YCiX PiBHAX PO3POOJII-
I0Tb.... Ajie 3 iHIIIOro 60Ky, rojoc Kadeap
HE € TAKUM MNOTYKHUM, IKUM MA€ OYTH.

[TigcyMOByI04H, CI1ijj 3pOO6HUTH BHCHO-
BOK IIPO HEOOXI/IHICTh 06'€/JTHAHHS 3yCHJIb
IT-kadenp s Toro, mob:

e BrummBaTn HA NPUMHATTA PilleHDb
Ha PiBHi BUIIUX OPrdHiB 3aKOHOJABYO1
TAd BUKOHABYOI BJIA/IH, SIKi € BAXKJIHBU-



MU 3211 PO3BUTKY YHiIBEPCUTETCHKOT
OCBITH Ta HAYKH;

e [IpencTaBnsaTu Kadpeapu B IPOIecax
koormnepartiii 3 IT-ivgycrpiero Ha perioHab-
HOMY i HalliOHAJIBHOMY DPiBHAX JyId 30a-
JIAHCOBAHOI'O PO3BUTKY 4yICOPCHUHIOBO-
ro i R&D 6i3necy;

e 3a06€31euyBaTU MOXJINUBICTE (POP-
MYBAHHA IIiIbOBUX KOMAH/ I HiJrO-
TOBKM T4 BUKOHAHHS HAYKOBHUX T4 TEX-
HOJIOT{YHUX IIPOEKTIB 34 €BPOINEHUCHKU-
MH IIPOTPAMAMH, B pAMKAX CIIiBOparii 3
HAIiOHAIbHUMU Ta iHO3EMHUMU MAPT-
HEPAMHU.

Takum 4uHOM, O6'€eqiHAHHS Kadeap
MOIJIO 6 CTATH €JIEMEHTOM I'POMA/ISTHCh-
KOI'0 CYCIIJIBCTBA, SIKE O CIPUAIO PO3-

BUTKy IT-ocBiTH, iHAYCTpil TA HAyK. 3pO-
3yMIJIO, IO TAKE OO'€IHAHHA MOXE HE
OOMEKYBATHCS Y TIOAAIBIIIOMY TUIBKH HATI-
PAMOM iH(OPMALIFHUX TEXHOJIOTIN. [1pn
¢dpOopMyBaHHI O0'€IHAHHA JOLIBHO BU-
KOPHUCTOBYBATH JOCBiJl HAIIUX E€BPO-
IIEVChKUX KOJIET, 30Kpema, y Irtamnii, ne
CTBOPEHO HAIIOHAJIBHUMN MIKYHiBEPCU-
Tercbkuil IT-koHCOpuiym (a Consorzio
Interuniversitario Nazionale per l'Infor-
matica). IIogo aBTOHOMII YHiBEPCUTETIB,
TO HAM 3[4€TbCA, IO BOHA MA€ IOEAHY-
BATUCA 3 PALIOHAJIBHOIO AaBTOHOMIEIO Ka-
denp, 3 0ogHOro 6OKY, 4 3 IHIIOIO, — 3B'A3-
KU MDK KadpegpaMH yHiBEPCHUTETIB CJIif
MOIVIMOIOBATH i CIIPSIMOBYBATH HAa BU-
KOHAHHA CHiIIbHUX IIPOEKTIB. ]

[laHHbI NPOEKT NO3BONAET B PEXVIME PeanbHOro Bpe-
MEHV peani30BblBaTb 3aBeplueHHble (MYHKLMOHANbHbIe
NPOTOTWNbI TEXHONOTW VIHTepHeTa Beluen. AnnapaTHas
0CHOBa ~ MWKpOKOMMbloTep Raspberry Pi3, KOTOpbI Bbl-
NosHsieT yHKLMM 0a30BOro KoHLEHTpaTopa 1 0bpaboT-
4vKa NOAKIIOYaeMbIX YCTPOWCTB. 3a CYeT npefyCTaHoB-
neHHbIx 6ecnpoBoaHblx nHTepderncos WiFi 802.11n n
Bluetooth 4.1, Raspberry Pi nmeeT BO3MOXHOCTb CO3fa-
BaTb MOHOLEHHBIV KnacTep [aTHUKOB W YCTPOWCTB. Y-
TaHOBKa OMepaLMOHHON CUCTeMbl OCYLLeCTBNAETCA Ha
CbeMHbIN HocuTeNb dopmata SD-card, no3sonas Tem ca-

K.T.H. goueHT V"BVH Omutpuit AMutpueBuy
AcnupaHT COJIOBbEB Anekcanpp AnekcaHppoBuy
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NPEANATAETCA K BHEAPEHUIO:

M6kaa cuctema npototunupoBaHusa Internet of Things
Ha ocHOoBe MUKpoKonbioTepa Raspberry Pi.

lpeaHa3HayeHne U XapaKTePUCTUKU:

PazpaboTumku:

MbIM CO3/3aBaTb CMeLManv3npoBaHHble NoNb3oBaTeNbC-
Kne Habopbl CUCTEM.

ApxuTeKTypa MUKPOKOMMbIOTEpa MO3BOMAET CO34aBaTb
HeobXoauMMble MPUOXeHs Ge3 1CNonb30BaHNs CTOPOHHKX
annaparHbIx nnatopm. LLinpokui BbIGop NopTos BBOAA-BbI-
BOfa 1aeT BO3MOXHOCTb MOLKITIOHEHMA KaK CYLLECTBYIOLLMX
MOZENel annapaTHo-MporpaMMHbIX Komnnekcos Internet of
Thing, TaK v camocTosTeNbHO paspaboTaHHbIX peLLeHni. Vc-
NoMb30BaHMe CUCTeMbl MPOTOTUNMPOBAHUA Ha OCHOBE
Raspberry Pi no3BonseT B kpatanLume Cpoki paseepHyTh loT
MPOEKT 1 NPOTECTMPOBATb €ro Ha PeaibHOM MprMepe.

Kadenpa komnbloTepHbix cuctem u ceteit XAU
d.uzun@csn.khai.edu
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TOYKA 30PY

B3rnaa HA NPONAEHHDbIU NYTb

B UT-OBPA3OBAHMM.
SANMNCKN «BETEPAHA»

AnekcaHpp ACbKO

HaumoHanbHbIN a3pOKOCMUYECKUI YHUBEPCUTET
M. H. E. Xykosckoro «XAW»
CTyLeHT-MarmcTpaHT natoro Kypca

Kacheapbl KOMMbIOTEPHBIX CUCTEM U ceTent XAU

M O CEBE

MeHs 30ByT AJIEKCAH/IP, TOPKYCh TEM, YTO
SIBJIAIOCH CTYLEHTOM-MAaTruCTPAHTOM IIf-
TOTI'O Kypca KadpeIpbl KOMIIBIOTEPHBIX CHC-
TeM U cererl XAM. C yauBIEHUEM OCO3-
HAIO, YTO YK€ IPOIUIO 5 JIET C TEX MOp,
KaK 51 OTKPBUI IIIMPOKHUE ABEPHU POJHOI'O
YHHUBEPCUTETA. 34 9TO BPEMS IIPOIIEII 1OC-
TATOYHO JUIMHHBIA M UHTEPECHDLIA IIyTh
CTYAECHYECKON JKU3HHU, IIPUHUMAS y4aC-
THE HE TOJIBKO B Y4€OHOM IIPOLIECCE, HO
U TAKXKE B HAYYHOM, IIPOCKTHOU U PA3B-
JIEKATENBHOM cepe.

34 3TU IIATb JIET 1 YCIIEI BBICTYIIUTD OO-
Jiee 4yeM Ha 15-tn KoH(pepeHuuax (YHU-
BEPCUTETCKUE, BCEyKpaUHCKHE U BCEMUP-
HBIC), I0Y44aCTBOBATHL 6osee yeM B 10-Tu
VKPAUMHCKHUX U MEXIYHAPOAHBIX IIPOEK-
TaxX (HA4YMHAS OT Pa3pabOTUMKA, 3aKAH-
YMBAS TUM-JIUIOM), ObITH BEAYIIIMM HA HEC-
KOJIBKHX Xd€BCKHUX KOHLIEPTAX, d TAKXKE C
VIOBOJIbCTBUEM IIPOBOAUTD BPEMA B KPY-
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Iy Apy3€er 1 OMMU3KUX. B J06aBOK K 3TOMY
MHE yJJAJIOCh COOPATh A6COJIIOTHO IO BCEM
NPEJMETAM B 3dUETKE TOJIBKO IISITEPKMU.
Bonee BCcero MHE IPUATHO OCO3HABATD,
YTO 3TO 34CJIyrd HE TOJIBKO MO, HO €lIe
U MOEH CEMBH BMECTE C MOEH Kaepon,
KOTOPBIEC PA3BUBAIN U ITIOMOTI'AJIM MHE BO
BCCX HAYMHAHUAX U TIPCOJOJICHUU TPY/I-
HOCTE.

Xotesn 6bl TOJEIUTBCSI CBOMMU MBICIISI-
MM IIO TIOBOJIy CBOET'O IIPOUIECHHOIO ITy-
TH BO BPEM: y4€Obl B YHUBEPCUTETE.

B C YEro BCE HAYMHAJIOCb

S yunnca 11 ner B XapbKOBCKOM 0O6111e-
00pa30BATENBHOM MKOIE 131, KOTOpPAs,
IIOMHMO BCETO, /]aJla MHE OCHOBATEJIb-
HOC ITIOHUMAHNEC MATEMATHUKHN U 3HAHUC
AHIVIMHCKOTI'O $I3bIKA HA JIOCTATOYHO BbI-
COKOM ypoBHE. O6 MH(POPMALUOHHBIX
TEXHOJIOTUSX, B YACTHOCTH, NIPOTPaAM-
MHPOBAHHH, SI HE 33JiyMbIBAJICSA 1O 10
Ki1acca. JJo aToro st CY4UTAI, YTO HOCTYII-
JIIO HA (PAKYJIBTET HTHOCTPAHHBIX SI3BIKOB
B yHUBepcuteT uM. Kapasuna. B To Bpe-
M1 S1 3BHAKOMMJICS C IPOI'PAMMHUPOBAHU-
€M (Hayanochk Bce ¢ C#). PazpabaTeiBan
JUIs1 ce6s1 MAJICHBKUE IIPOTPAMMKHU — YTH-
JIUTBL, PEJIAKTOPHI JIISI KOMITBIOTCPHBIX
UI'p, CPEACTBA NAPCUHTA BEO-CAUTOB ISt
cbopa TaHHBIX. ApTeM [lepenenuiibia —
YeJOBEK, KOTOPBIM HANPABUJI MEHA B
Mup UT, MMEHHO OH ITO3HAKOMII MEHS
C KOMITBIOTEPOM, CPEACTBAMU AJMHUHU-
CTPUPOBAHUS U IPOIPAMMHPOBAHUS IO/
OC Windows. ApreM, 6yAydHu CTyJICH-
TOM, ACITUPAHTOM KadEaPpbl MHE MHOTO
pacckaspiBa1 0 XAM, U nepej MmoCTyII-
JIEHHEM OblIa INOCTABJIEHA BBICOKAS
IUIAHKA — $§I THIATEJIbHO T'OTOBHJICS K
BHEIIHEMY TECTUPOBAHUIO, JOOHJICA XO-
pOIIEro pe3yjbrara U NOCTYIMHI 0€3
NpPO6JIEM HA HANPABJICHHUE — KOMIIBIO-
TEPHAsI UHXCHEPUSL.

H NMEPBUYHbIE OXXUAAHNSA

Eme no yueOnl B XAM g cablman O Ka-
deape KOMIBIOTEPHBIX CUCTEM U CETEH
(503) u 0 ee eATETPHOCTU B 06ACTH



KOOIIEpAUU C YKPAUHCKUMHU, UHOCT-
pPaHHBIMHA Y‘IC6HbIMI/I 3aBCACHHUAMMU H
UHIyCTpUEH. byaydu CTygeHTOM IIEPBO-
I'O Kypca, s BUJICN, KaK pebsaTa-crapiie-
KYPCHHKH YYaCTBYIOT B KOH(PEPEHIIUAX
W PA3JIUYHBIX MIKOJIAX, KOTOPBIE IIPOBO-
JWINCH 110 BCEM YKpAUHE U 34 €€ Ipe-
genamu. OHU OBLIU IIPUMEPOM AJI ME-
HA, 14 OYCHb XOTCJ IMOBTOPHUTH U IIPHU-
YMHOXXUTh UX YCHEXU.

VKe BECHOM IIEPBOIO KypCa A BBICTY-
NUJI HA CTYJEHYECKON KOH(pEpEHIUUN
[TepCuK, mMO3HAKOMUIICS C 3aABEIYIONHUM
Kaenprl XapuyeHKO Bsauecnasom Cep-
reepudeM. Ha BTOpOM Kypce MHE IIOC-
YACTIUBUWIOCH YY4CTBOBATH B IIPOEKTE
«YMHBIA YHUBEPCHUTET». UMEHHO 6J1ar0-
aapsa €My MHC BbITTa/1d BOSMOKHOCTD BbIC-
TYIUTb C JOKJIAJOM HA 3UMHEN ILIKOJIE,
OPOBOAUMOMN HameN Kadeaporii, KOTOo-
pag npoxoguna B SIpemue. OTO ObLI HE-
320BIBAEMBIN OIIBIT OOILIEHUA C IIPOec-
COpaMH U CTYJIEHTAMU CO BCEU YKpau-
HBI U 3apyOEKHBIMU KOJuleramu. ITomu-
MO 34CE€JaHUN MBI Y4ACTBOBAJIU B TUM-
OWIAVHIC — KATAIUCh HA TOPHOJIBDKHOM
KypopTe ByKOBeIb.

B PEAJIbHOCTb: YTO 1 MUMEIO
CoO BTOPOrO KypcCa S HA4YJI B3aUMOJCU-
CTBHUE C KadeAPaIbHBIMHU IIPOECKTAMH, KO-
TOPBIE IPEAOCTABIIAIN BO3ZMOXKHOCTD JIO-
KAJIBHBIX U BBIE3JHBIX BBICTYIUICHUI. Ha
BTOPOM, TPETBLEM M YETBEPTOM KypCax £
ObUI Y4aCTHUKOM 3UMHUX IIKOJI, KOTOPBIE
npoxoawin B Kaprarax, yaacTBOBaJI B OP-
IAHU3ALMHM  MalMCKOA KOH(MEPEHIUU
DESSERT 2016 (XapbkoB-Kue-4YepHOB-
pl-fIpemye), B KOHIIE KOTOPOM MBI CO-
BEPIIWIN B CHEKHO-TPO3OBYIO IIOI'OJly BOC-
XOXK/1eHue Ha ropy losepia.

3areM, IIOATOTOBUB CTATBIO BMECTE C
Bsauecnasom CepreesudeMm U EBrenuem
BacunbeBuuem babemnko (CTapimuMm npe-
IIO/IABATEJIEM) U BBIMIPAB CTYACHUYECCKUNI
KOHKYPC, g NOJIyYWI I'PAHT HA IIOE3JKY
B AMepuKy, e jgeroMm 2016 roga Gpuia
POBEACHA MEXKIYHAPOJHAI KOH(PEPEH-
U4 110 ATOMHOM 3HepreTuke ICONE24,
mrrate CesepHast KaponuHa, ropoje lap-
JI0T. Tam 6BUI OJY4YEH HE320bIBAEMBIH
OIIBIT MEKIYHAPOJHOI'O B3AUMO/ICHCTBUA
C YYEHBIMH U3 O0JIACTU KOMIIBIOTEPHBIX
CUCTEM JIJI1 ATOMHOM 3HepreTuku. Cre-
JIyomum jgetom (2017 ron) y1anocs mo-
Y4aCTBOBATb B TOM XK€ KOH(PEPEHIINU
(ICONEZ25), koTOpast NpOXOAWUId YKE B

AnekcaHap flcbko (cnesa), Aptem MepenennibiH, CTaplimii nperofgasarens Kadeaps

KOMMbIOTEPHbIX CUcTeM U ceTelt XAW (cnpaBa) B bykosene

Kurae, ropoje lITanxai, KOTOPbIX IOpa-
3WJI CBOEU KYJIBIYPOU U KOHTPACTAMHU.
Ha s1ux KOH(pEpEeHUNAX ObLIN II0Iy4Ye-
Hbl HAIPaJbl 34 JIYYIIUHA IIOCTEP U JIyY-
IIyIO CTATbIO, KOHKYPUPYA C JECATKAMU
MAIruCTPAHTOB U ACIIMPAHTOB U3 MHO-
I'ux CcTpaH. Oco0as LEHHOCTb UX TAKKE
B TOM, 4TO IIOAAHHBIE TYAAd CTATbU UH-
JEKCUPYIOTCA B 06a3€ SCOpuS, U CTAHO-
BATCSA U3BECTHBL BCEMY MUPOBOMY HAy4-
HO-TEXHUYECKOMY COOOIIECTBY.

[TapajieIbBHO C HAYYHOU [ACATEIIb-
HOCTBIO A IIOJIYYaIO MPAKTUYECKUN OIIBIT
Pa3paboTKu MPOIPAMMHOIO Obecrieye-
HUA U BCTPOEHHBIX CHUCTEM (Ha JAHHDbIA
MOMEHT 60J1€€ MIECTU JIET), B TOM YHUCI/IE
U Ka(eIPAIbHBIX IPOEKTAX, BBIITOJIHAB-
MIUXCA I UHAYCTPUH. DTOT OIBIT KOMa-
HAHOM pabOThl IOMOXET MHE TPYAUTbCS
B Pa3JIN4HBIX Obnactax UT-6usHeca.

B HANYTCTBUE MJNTIAALLUEKYPCHUKAM
N ABUTYPUEHTAM

51 xoTen Obl MOXKENATh CTYLEHTAM, KOTO-
PBIE TOJIBKO HAYUHAIOT CBOM ITyThb B C(pe-
PE€ KOMIIBIOTEPHOM UHXKEHEPUU U TEXHO-
JIOTHH, BIIUTHIBATH B CEOA KAK MOYKHO OOJTb-
€ 3HAHUI U3 Pas3Inu4HbIx cdep. He cie-
AYCT OI'PAHUYMBATHCA C/IMHCTBCHHBIM HAIT-
PaBJIECHUEM, KOTOPOE OOMIBIIE HPABUTCH.
YeMm mmpe Ball KPyro3op — Tem Oosiee
IICHHBIM CIICIITUAJIMCTOM BbI ABJIACTECH.
O6y4asich Ha Kadeape, UCIONb3YHITE TOT
HEOI'PAHUYEHHBIN CIIEKTP POEKTHOM yue-
Obl, KOMMYHHKAIIUI U JPYIUX BO3MOXK-
HOCTEU, KOTOPBIE IIPEAOCTABIIAIOTC CTY-
JIEHTAM. AOUTYPHUEHTAM — JKEJIAI0 C/IC/IATh
IPABHWIBHBIN BBIOOP, KAK 9TO CHE/IAI 1. W
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YMHDLIE BELN -
KTO OHW?

«Mne Kadxcemca nauoonee maAICKum nomepams ceoa. Echu ymuaa eeuys, npeoannasn Bam énioms
00 pesnocmu Kk Bawmemy oxpyncenuro, cmanem no cymu Bawmum cexpemapem, nocpeonurxom
medncoy Bamu u ocmansuoim mupom, paszpyxicas Bac om nenpuamuoix oouyenuil, a samem u
onpeoenasn, Kaxue u3 Hux cieoyem UcCKuouums, oyoem goicmynaims om Bawezo umenu, noomenas
Bac no ceoemy ycmompenuio, mo amo 0yoem KoOM@PBOPMHO, HO MONHCHO NOMmePAmMs ceon».

AnekcaHgp

APO3/[

[.T.H., npodeccop
Kapenpbl KOMMbIOTEPHbIX
WNHTENNeKTyanbHbIX
CUCTEM U CeTen,
Opeccknii HauMoHanbHbIN
NONNTEXHNYECKN
yHVBEpCUTET

' 1. 3enenas UT-nHxeHepus. B ayx
Tomax. Tom 1. TIpuHLMALI, Mogenu,
KOMMOHeHTbI / Mof, pef. Xap4eHko
B.C. = X.: Hau. a3pokocmmyeckuit
YH-T um. H.E. Xykosckoro «XAN»,
2014. - 594 c.

2.Drozd, J., Drozd, A., Antoshchuk,
S. Green IT engineering in the view
of resource-based approach. In book:
Green [T Engineering: Concepts,
Models, Complex Systems Archi-
tectures, Studies in Systems, Decision
and Control, V. Kharchenko, Y.
Kondratenko, J. Kacprzyk (Eds.), Vol.
74. Berlin, Heidelberg: Springer Inter-
national Publishing, 43-65 (2017),
DOI: 10.1007/978-3-319-44162-7_3

B CTAPbIE 3HAKOMBbIE

Briepsble YMHBIE BEIU NOABWINCH B CKA3KAX:
CKATEPTH-CAMOOPAHKA, CATTOIU-CKOPOXO/IBL, KO-
BEp-camorieT U T, OHU ObUIN B3JIETICSHBI Ye-
JIOBEYECKON MEYTOU, OITUPAACH HE Ha BO3MOK-
HOCTH, 4 Ha JKEIAHHUE XOPOIIO IOECTb, ObITh
MOOWIBHBIMU U, KOHEYHO, JIETATh. VX OT3bIB-
YHBOCTb HA KITIOUYEBBIC (JIOBA — «CHM-CUM, OTK-
POHCs», «JOPIIOYEK, BAPK» U TIL — HE TOJIBKO
MPEIBOCXUTIWIA OI'PAHMYECHHBIN HAO0D 3ape-
3€PBHUPOBAHHBIX C(JIOB B AJITOPUTMHUYECCKUX
A3BIKAX U PA3BUTHE (POPMATOB JAHHDBIX, HO U
3I0KWIA OCHOBBI MH(POPMALIMOHHOM 6€30-
ITACHOCTH. 3a44CTYIO CKA3KH — JTO IPUTIU O
HOJIOMKUTEBHBIX M OTPHLIATE/IBHBIX PE3YIIBIA-
TAX B3aUMOJICHICTBHA YEIOBEKA Y YMHBIX Be-
e B OOPA30BABLICIHCA U3 HUX CUCTEME, TIPU
TOM, YTO YMHAs BEIb IIPUHUMACTCA TO3UTHB-
HOM, 4 YEJIOBEK — PA3HBIM.

HpiHe Ham ObIT HOALEPKUBAETCA MHO-
I'MMH YMHBIMU BCIIAMHU, KOTOPBIC ITOCTO-
SIHHO COBEPIICHCTBYIOTCS: OT YAMHUKA CO
CBUCTKOM K 2JIEKTPOYAMHUKY, OT CJIMBHO-
ro 0ayka K KOMIIAKTY, CMEHAIOMUECS T10-
KOJICHMA YMHbBIX YTIOT'OB, MHOTI'OPCKUMHDbIX
IIAPOBAPOK, XJIEOOIIEYEK, XOJIOJUILHHUKOB
u T.I. COBPEMEHHBIE ITOKOJICHUA OTINYA-
I0TCA PA3BUTBIMU CUCTEMAMU JIATYHUKOB, yC-
JIOKHAIONUMHCSA AITOPUTMAMU ABTOMATU-
YECKOI'O YIPABJICHUA U ITOBBIIIECHHUEM TOY-
HOCTH UCIIOJTHAIONUX MEXAHU3MOB Ha OC-
HOBE MH(POPMALIMOHHBIX TEXHOIOIUH. Crie-
JYIOIUHN 3TAIl B PA3BUTUN YMHBIX BEIlEi
— Murepuer Bemen — 06eCreunBaeTCs ye-
TAHOBJICHUEM M PA3BUTUEM KOMMYHUKA-
LI, TIOBBIIIAIOIINX YPOBEHb ABTOHOMHOC-
TH, CAMOJOCTATOYHOCTH M JUI YEJIOBEKA,
U I BELICH, JOCTYIIA YEJIOBEKA K PECYpP-
CaM Y HUBEIHPOBAHUA €TI0 PO KaK I10C-
PEIHUKA MEXY BEIIAMU.

KAPT BJTAHLI ¢ Ne1 o 2017

K coxaneHuIo, yMHBIE BEIIY HACICIYIOT
IIPUPOJLY YETIOBEKA C €I'0 CJIA0OCTAMU PEIIATh
CBOU POGJIEMBI 34 YyKO¥M cYeT. [Toaromy ym-
HBIC BEIIY 3AIIO/IHAIOT HUIIK U HA CBETVION, U
HA TEMHOI CTOPOHE, NOANUTBIBASI OOPBOY CBET-
JIBIX M TEMHBIX CHJI HOBBIMH BH/IAMU OPY>KHSL

Ho u cBetast CTOpoHa TauT B ceOe Orpe-
JIEJIEHHBIE OIIACHOCTH. OfiHA U3 HUX — €C/IU
«[IBOo€ 13 y1apliad» HAYHYT U HAIIMU NAIbIBI 34
HAC 3aru6arh, KaKk y BOBKU B TPUAECATOM
rapcrse. 1o 30% KOPEeHHOTO HACETIEHUS Apadc-
KUX OMHUPATOB HA BOJHE OOECIICYEHHOCTH U
MPA3THOCTU 3200J1€7I0 CAXAPHBIM THAOCTOM.

Jpyras OIacHOCTb CBA3AHA C PA3BUTHU-
€M CKPBITBIX IIPOLIECCOB 3AKYJIUCHBIX Pa3-
OOPOK YMHBIX BEIIECHA MEXYy COOOU, HAKOII-
JIEHUEM CKPBITBIX PE3Y/IBIATOB, KOTOPBIE B
OIIPE/IC/ICHHBIX YCJIOBUSAX MOI'YT HEOXKH-
JAHHO OOPYIIUTBHCSA HA YEIOBEKA HENIPE-
BUJICHHBIMH IIPOOIEMAMHU.

TakuM 0OpPa3oM, HAMEYAETCS /IBA OCHOB-
HBIX MICTOYHHKA PUCKOB, CBA3AHHBIX C PA3BU-
THeM MHTEepHEeTAa BEIELT: IOTOCPOYHBIN U Te-
KyIui. JIONrOCPpOYHbIA UCTOUYHUMK CBSI3aH C
PA3IMYHBIMU IUIAHAMY PA3BUTHA YEJIOBEKA U
YMHBIX BEIEH, 4 KPATKOCPOYHBIA — CO CBET-
JIBIMU U TEMHBIMH CTOPOHAMU PA3BUTUSL

[t ananmza pUCcKOB MOYKHO OOPATUTBCA K
PECYPCHOMY HOAXOMY', KOTOPBI OIPEACTIACT
PECYPChI KAK MOJEIIN, METOIBI ¥ CPEACTBA (Ma-
TEPUAIbI 1 UHCTPYMEHTBI). MOZIeIn — Hallu
MIPEACTABICHNA OO OKPYXKAIOIIEM HAC €CTECT-
BEHHOM MHUPE U €I'0 JAECTALIX. METOBI CITyKAT
U1 TIPEOOPA3OBAHNA U OLICHKU PECYPCOB.
CpenicTBa SIBISIIOTC. MATEPUATTBHBIMU HOCH-
TEJIMU MOZEIEA U METOZIOB, OIMCHIBASA UX B
CBOEU CTPYKTYPE M (DYyHKIIMOHUPOBAHUML. JIYK
pEnyaThii HABOPOYEHHOM HA HETO IIEIyXOH
OIHCBIBAET MOJE/Ib OYAYyIIEH 3UMBI — TEIUION
WIM XOJIOJHON, 4 IIAJAIOIIEE S0IOKO — 3AKOH



BCEMUPHOTIO TATOTEHUS, T.€. METOJ, B3AUMO-
JIENICTBUA PECYPCOB.

MuccUs 4eI0BEKA — CYUTHIBATH MOJIC/IN
U1 METO/IBI C MATEPUATIBHBIX HOCUTEJICH €C-
TECTBEHHOT'O MHP4, PA3BUBATH UX, IIPOBE-
PATH HA TIPAKTUKE U 3ATTUCHIBATh HA MaTe-
PHAIBHBIE HOCUTETN KOMITBIOTEPHOI'O MH-
Pa OTKPBLITBIM KOZOM. PeCypCHBII 11OAXO/
UCXOAUT U3 HEOOXOMMOCTU BIUCHIBATH-
Csl, THTETPHUPOBATHCS B ECTECTBEHHBIN MUD
BCEMY TOMY, YTO B HEM HAXOJUTCH, T.€. pE-
cypcam, IyTeEM UX CTPYKTYPUPOBAHUA O]
OCOOEHHOCTH €CTECTBEHHOI'O MUpa. MICKycC-
CTBEHHBIN MUD, CO3/1AaBAEMBII UEJIOBEKOM,
ITOBTOPSIET PA3BUTUE E€CTECTBEHHOTO MH-
Pa, JOTIOJHSS PA3HOOOPA3UE €ro (PhopMm Ju-
HAMMU3MOM — CKATBIMH CDOKAMHU PA3BUTHSL
DTO JAeT HIAHC 34 KOPOTKYIO 4eJIOBEYEC-
KYIO JKU3Hb IOJIy4UTb OOJIbLIE JOCTOBEP-
HBIX OIICHOK 3TUX MHPOB, CDABHUBAS UX.

HcTopust pa3BUTHS KOMITBIOTEPHOT'O MUPA
B HAMOOJIBITIEN CTETIEHU MPOSIBIET JIBE OCO-
OEHHOCTH €CTECTBEHHOT'O MUPA: TAPAUIETTU3M
U PA3MBITOCTb, MPUOIVDKEHHOCTb. Y€IOBEK SIB-
JIIETCA OJHUM U3 UHCTPYMEHTOB I Pa3BU-
TUA peCypCoB. [ToxBasia 4esoBeKy: «Kakom To4Y-
HbI! KaKOH OC/Ie/TOBATEIbHBIL» BITOJIHE OT-
PLKACT €0 U3HAYAIBHBIC TIPEACTABICHUS U
BO3MOKHOCTH B Pa3BUTHH PECYPCOB, A BIIH-
CBIBATBCA EMY IIPUXOAUTCA B €CTECTBCHHBIN
MUP — IAPAUIE/IBHBIA U IPUO/IVDKCHHDIIL

H TNAPA «14 - MPOTUBOAAUE»
OaHUM 13 BAKHBIX YCJIOBUM UHTETPALIAN PE-
CYPCOB, IIPEAOTBPAIAIOIINM 3ACOPEHUE €C-
TECTBEHHOT'O MUPA, SB/ISICTCH VX JIMKBU/THOCTD.
PacripocrpaneHne pecypca JO/DKHO MPOUC-
XOJIUTD B IIAPE «iJ1 — TIPOTHUBOSI/IHE.

Pa3BuTHe OIHOKIETOYHBIX OPTAHU3MOB B
MHOT'OKJICTOYHBIEC COIPOBOXKIAIOCH Pa3pa-
OOTKOM TEXHOJIOTHI YTWIN3AIIUU OCTAHKOB
MHOTOKJIETOYHOT'O OPraHu3Ma. DPPHEKTHB-
HOCTb 3THUX TEXHOJIOTUN TO/ICPKUBACTCS
IPUHITUIIOM: YEM MEHBIIIE PA3MEP OPraHu3-
M4, BOBJICUCHHOI'O B IIPOIIECC YTHIN3AIINH,
TeM OOJBINIE OH MOTPEOIIET, T.€. TIepepada-
TBIBAET, 10 CPABHEHUIO C COOCTBEHHBIM BE-
coM. B sxuBOT Tprpozie 06PA30BATUCH 3BECHBS
«[IOEIATOIIHIT — ITOEIAEMBILT», OO BEAHMHICMbIC
B 3AMKHYTBIC ITUIIEBbIC 1IEMOUKU. JKu3Hec-
IMOCOOHOCTBD T1AP U UX KOMIIOHEHTOB OCHO-
BBIBAETCSI HA COPEBHOBATEIIBHOCTU U GAJIaH-
Cce MEXy HUMU. [IJ11 MHTErpanyu B €CTeCT-
BEHHBIN MU HEOOXOIMMO ObITh U TIOE/IAI0-
M, U TIOEJTAEMBIM.

Mojienu, METO/IBL U CPEZICTBA, PA3BUBA-
€MBbI€ YEJIOBEKOM, TAKXKE JIOJDKHBI PACIIPO-

CTPAHSATHCSA B IMKBUIHOM (POPME <171 — TIPO-
THUBOAAMUE». I 3TOTO U3 €CTECTBEHHOI'O
MUpA IIpUNUia TEXHOJIOIUA UMIUVICMCHTA-
LIMH PECYPCOB HA CBET/IYIO U TEMHYIO CTO-
POHBL pa3BUTHUA. C JAHHOM IO3ULIUK PAC-
IIOJIOKEHHME YMHBIX BEHIEH II0 06€ CTOPO-
HBI SABJIAETCA HEOOXOJUMBIM IIPOLIECCOM
UX MHTEIPALUU B €CTECTBCHHBIN MUP, 4
CBSA3AHHDBIC C 3TUM PUCKU — €CTECTBEHHBIM
BBI30BOM YEJIOBEKY, TPEOYIOMIUM OT HETO
IIOCTOSIHHOI'O MOATBEPXKICHUA B JKU3HEC-
IIOCOOHOCTH.

K TEKyIIUM PUCKAM CIIEIYET TAKKE OTHEC-
TH YEJIOBEUECKUN (DAKTOP, IIEPEAABACMBIN yM-
HBIM BEIIAM 10 HACICICTBY BMECTE C JIapye-
MOM MM CAMOCTOSTEIBHOCTBIO IIPUHUMATL U
PEAIM3OBBIBATL PEIIECHUA B HPEATIMCAHHBIX
paMKax. JIOKHOE CpabaThIBAHUE CPEICTB AU-
ATHOCTUPOBAHMA ABTOMOOWIA MOXKET OCTa-
HOBUTD €I'0 Ha JKEJIE3HOAOPOKHOM IIEPEE3JIE,
4 3AIIUTA OT YIOHA — 3a0JIOKUPOBATDH JIBEPU
U3 JIYUIINX HAMEPEHUN UX PAa3Pa0OTIHKOB.

EcTrecTBeHHBIM OKPYKEHUEM YEIOBEKA CTa-
JI1 OOBEKTBI IIOBBIIIEHHOIO PUCKA — ATOM-
HBIE, TEIUVIOBLIE U I'MAPOIICKTPOCTAHIINH,
3HEPI'OCETH, CKOPOCTHOM TPAHCIIOPT U TJI.
OHM IIOCTOAHHO YCJIOKHAIOTCSA U HAPAIIU-
BAIOT MO, CO3JABAsI PEA/IbHBIC YTPO3bI TEX-
HOTCHHBIX KaTacTpod. [IpoTtrBoBecoM Ha-
PACTAIONIEI OITACHOCTH CIIYKAT CUCTEMBI KPU-
TUYECKOI'O IPUMEHEHM, HAIIPAB/ICHHBIC HA
NIPEJOTBPAIIEHUE ABAPUN ¥ MUHUMU3AIAIO
HX IOCIEACTBUI. CTPEMUTEIBHOCTD U OITAC-
HOCTb Pa3BHBAIOLINXCA IIPOLIECCOB 34CTAB-
JIIIOT Y€I0BEKA ITPOPAOATBIBATD 3aPAHEE CLIE-
HAPHUH dABAPUI, 3aTOTABIMBATL PEUICHUA U
OOy4aTh UM YMHBIE HH(POPMAIIUOHHBIE TEX-
HOJIOTUU. BMecTe ¢ TeM, CaMU CUCTEMBI KPH-
TUYECKOI'O [IPUMEHEHUSA ABJIAIOTCA ITAPAJOK-
CIBHBIMU — UX IIPOEKTUPYIOT U1 PAOOTHI
B IBYX PEKUMAX: HOPMAJILHOM 1 ABAPHUITHOM.
COo3Aa10TCA Paiyd ABAPUITHOI'O PEKIMA, 4 OC-
HOBHOE BPEM IIPOBOAAT B HOPMATIbBHOM pe-
JKUME. ABAPUITHBIA PEKUM ABJIACTCA HE TOJIb-
KO HauboJiee OTBETCTBEHHBIM, HO Y HAME-
Hee U3ydeHHBIM. CyIIECTBYET YI'PO32a Pa3Bep-
TBIBAHMA HENIPEIBUIACHHBIX CLIEHAPUEB. Kpo-
M€ TOI'O, CyHIECTBYET IIPOOJIEMA CKPBITHIX HE-
HCIIPABHOCTEH, KOTOPBIE MOI'YT HAKAIUINBATh-
C B CHUCTEME Hd IIPOTSLKEHUH IIPOJOJDKU-
TEJIBHOI'O HOPMAJILHOI'O PEXUMA B OTCYI-
CTBUU IPOSIBJBIIOIINAX UX BXOAHBIX BO3JEH-
CTBHUN. DTU BOZACUCTBUA NPUCYLIH TOJIBKO
ABAPHUIHOMY PEXHMY, B KOTOPOM IIPOSIBILA-
I0T HAKOIIMBIIMECA HEUCIIPABHOCTH, CHYDKAA
OTKA30yCTOMYMBOCTb CUCTEMBI, HA KOTOPOH
OCHOBBIBACTCS BCSI €€ 6E30MACHOCTb.
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K coxaneHuro, O CKPBITBIX HEUCIIPABHOC-
TSIX CTAHOBUTCSI U3BECTHO IO HEY/IAYHBIM I10-
IBITKAM UX OOHAPYKEHUA C IIOMOIIBIO UMH-
Tauyu aapurl. B 1979 rogy Ha Tpex KOMaH/[I-
HbIX ITyHKTaX CHIA BBICBETHJIACH MACCUPO-
BAHHAS PAKETHAA 4TAK4 CO CTOPOHBI COBETC-
koro Coro3a. Hagasncss O6paTHbIN OTCYET Bpe-
MEHM JI0 HAHECEHUsI OTBETHOTO y/iapa. Ilepert-
POBEPKA CUTYALIMH ITO3BOJIIA OCTAHOBUTD
O06paTHbI OoTCYeT. Ha 60€BOM AEKYPCTBE CIIy-
YAHO UCTIONb30BAJIA KACCETY C UMUTAIIMOH-
HBIM PEKUMOM. Hepes NOJTro/a BCe TOBTOPU-
JIOCh M3-34 OJIHOM CIOPEBUIEN MUKPOCXEMBL

YeII0BEK JIyKABUT, ITPOBO3IVIAIIAS YEJIOBE-
YECKYIO JKI3Hb HAUBBICIIEH 1IEHHOCTBIO. CTa-
TUCTHUKA 3HAET CKOJIBKO JIFO/ICH ITOTUOHET B
4ABTO U aBHAKATACTPO(AX, CKOIBKO CMOET
LIyHAMU U GY/IyT IOTPEOEHBI CEJIEBBIMU T10-
TOKU 1 3EMJIETPSICCHUSIMU, CKOJIBKO SKU3HEH
YVHECYT TEXHOTI'CHHBIE aBapun. TeM He MeHee,
YEJIOBEYECTBO M3 I'O/Id B IO/ TOTOBO IUIATUTH
U TUTATUT 34 ONPEACIECHHBIN KOM(POPT MUJI-
JINOHAMU YEJIOBEYECKUX KU3HEH. Tenepb
3TOT KOM(OPT U CYET 34 HETO JIONOJHSCT-
Cs1 YMHBIMU BCHIAMU.

H KAXAOOMY BO3OAETCA MO BEPE EFO
JIONTOCPOYHBIM UCTOYHUK PUCKOB TPEOy-
€T NOACHEHUU. /I MOHUMAHUA PA3JINY-
HBIX IUIAHOB PA3BUTHA CJIECAYET OTMETUTD,
YTO BCE HAIIW 3HAHUA ABIAIOTCA OTHOCH-
TEJIbHBIMU UCTUHAMU. COJIHIIE BCXOAUT U
3axoauT. [lasee 10T O4EBUIHBINA (PAKT yTO4-
HAETCA JO IIPOTUBOIIONIOKHOIO B TOM, YTO
3eMyi Bpamaercsa BOKPyr COJHIA. 3aTeM
BBISICHAECTCS, YTO 004 HEOECHBIX TEIA Ha-
XOJATCA B JBIDKCHUM U T Hamu camble
HEOCIIOPHUMBIE UCTUHBI CKJIIOHHBI K U3ME-
HEHMAM, U IIOTOMY MBI UX HE 3HAEM, 4 BE-
pyuM B HUX. W €CTECTBEHHBI MUDP OTKPBI-
BAETCA HAM, 4 €I'O PECYPCHI CTAHOBATCSA JIOC-
TYIHBIMH, B DAMKAX HAIITUX BEPOBAHUH, HA-
X MOJEJICH.

B 9TOM CBA3M IUIAHBI PA3BUTUA BEIICH
(UX MHTErpalMU B €CTECTBEHHBIN MUD),
PEAIbHBIN U HAMEYAEMBIN YEJIOBEKOM, COTI'-
JIACHO €ro MoJesaM, pacxoaarcsa. K coxa-
JIEHUIO, KA4ECTBO HAIIMX MOJEJICH OCTAB-
JIAET JKeIaTh JIyquiero. JIeruCTBysa B UX paM-
KaX, YEJIOBEK IIPOBOLUPYET HOBBIE BbI3O-
BBl CO CTOPOHBI €CTECTBEHHOI'O MUpa. Ka-
JKETCSL BIIOJIHE €CTECTBEHHBIM: 3aJI0XKUJIO
HOC — IIPOYUCTUTD, HOAHAIACH TEMIIEPA-
Typa — CONUTB, OOPA30BATACH OITyXOJIb — BbI-
pesartb. U He cpasy NPUXOAUT ITIOHUMAHUE,
YTO BOIOEM HE C 3100IEBAHUEM, 4 C 3aAIUT-
HOM peaxkLen OpraHmusmMa.
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Oy1H U3 YCTONYMBBIX CTEPEOTUIIOB B CO3-
HAHWU Y€JIOBEKA — 34 BCE HY KHO IUIATHTD, IOC-
TUTAS1 YJIYUIICHHE OJJTHUX [TAPAMETPOB 34 CYCT
JIPYTHX IO METOJy «IPHIIKUHOIO Ka(pTaHa».
B JEHCTBUTEILHOCTH, PACIUVIAYUBATECA IIPU-
XOJIUTCSL 31 OI'PAHMYEHHOCTh HAIUX MOJIC-
Jiert. Kaxnas moTpebHOCTh 3aTUIATUTh SABJIACT-
CS1 CUTHAJIOM O HEOOXOAUMOCTH COBEPIICH-
CTBOBAHMSI MOJiesIei. TAKUM 06pa30M eCTeCT-
BEHHbII MUD BBIPKACT 3200Ty O HAC. OH KIET
OT HAC HE IUIATBL, KOTOPAst OOJIBIIE ITOXOXKA
Ha ITPAHBIE CAHKIINY, 4 ITIATOB K JIA/TbHEIH-
IIIEMY PA3BUTUIO MOJICTICH.

B cooTBeTcTBIM € OrpaHUYEHHOCTBIO Ha-
IIIX MOJIEJIEH PACXOMK/ICHUE PEVTBHOTO U ITO-
HUMAEMOI'O HAMU IUTAHOB PA3BUTHSI YMHBIX
BEIIEH MOXKET ObITh 3HAUYNUTEIBHBIM U CYIIC-
CTBEHHBIM. [103TOMY 11€/16COO0PA3ZHO COIOC-
TABJIATH [UIAH PA3BUTHA YE/IOBEKA C IBYMS IUIA-
HAMU PA3BUTHA BEILEC

B3anmoericTBre TUIAHOB PA3BUTHST MOX-
HO HNPOCJIEANUTD, UCIIONB3YS JUATPAMMY COB-
4/ICHUSI UHTEPECOB U iarpaMmy Bettua, mo-
KA3aHHBIC HA pUC. 1, a U 6, COOTBETCTBEHHO.

Ha auarpammax NoKasaHbl IUIAHbI UHTET-
pAlLMK B €CTECTBEHHBI MUP YMHBIX BEHICH:
1 — pearbHbIN, 2 — HAMEYAEMBII, COIVIACHO
HalmmM MOJCIIAM, U IVIaH 3 HWHTCTPAIM 4C-
JIOBEKA. Ha imarpaMme coBNaJICHUsI UHTEPE-
COB BBY/IEJICHBI OOJIACTHU N30SI HHTEPECOB
(1, 2, 3), ux wactuyHoro (12, 13, 23) u non-
Horo (123) cosnagenusa. Juarpamma Bertua
PACCMATPUBAET CJIyYau ITO3UTHBHBIX 1 HETa-
THUBHBIX IIPOSABJICHUI INTAHOB PA3BUTHA, 0003~
HAYCHHBIX MX HOMEPAMU 1 THBEPCHSIMH ITHX
HOMEPOB, COOTBETCTBEHHO.

JU1s1 M3ydeHus JOTOCPOYHBIX PUCKOB 11¢-
JIECOOOPA3HO HX MNOACMOTPETb y MATYII-
KU-TIPUPO/IbL. AHAJIOTH YMHBIX BEIEH B €CTe-
CTBEHHOM MHPE MOKHO HAHTH, OOPATHBIIUCH
K YEJIOBEKY KAK SKOCHUCTEME, BBLKUBAHUE KO-
TOPOY HEBOBMOKHO 6€3 3 — 5 KWIOTPAMMOB
Oakrepuil. bakrepuanbHas Cpeia YeIoBeKa
CAEIAJIA €rO MOMHOCTBIO 34BUCHUMBIM OT €€
Oarononydnst. HapymeHue yIeBHOro pas-
HOBECHA I'PO3UT YEJIOBEKY BKIIOYCHUEM Ca-
MOJIMKBHZIATOPA. EC/IM 4e/IOBEK TEPAET IyIIeB-
HBIN TIOKO¥, TO ITO MEPEAACTCS €I0 MUKPO(-
JIOpE, KOTOPAs TOXKE HE HAXOAUT ceOe MECTA,
YTO MPUBOJUT K CMEPTE/IBHBIM 34607ICBAHU-
AM. B MOIOIOM BO3pACTE CAMOIMKBUIATOP
VAAETCSl BBIKIIOUUTD, TIEPEKUB HEIIPUSTHBIC
YAChI WM THU CAMOOOCYKIEHMA. [y criace-
HUA B 3PEJIbIE FOBI YEJIOBEYECTBO HAPAOOTA-
JIO UHCTUTYT UCTIOBEIU U TIOKASTHUSL

YeJIOBEK U €I0 OAKTEPUATIBbHBINA MUP JKU-
BYT 6/1arof1apsi COBIIA/ICHUIO UHTEPECOB (06-
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4 — JuarpaMMa COBIIAJICHUSI UHTEPECOB; O — nuarpamma Berua

nmactu 13 u 123). bBakrepuanbHbI MUD 006eC-
IIEUNBACT YEJIOBEKY OOMEH BEIIECTB, 3111~
Ty OT BHEIIHUX OAKTEPHUU U, BO3ZMOXKHO,
MHOTrO€ Jpyroe. YeaoBek MpeloCTaBIsIeT
MUY, XKHJIBE U BO3MOXKHOCTH PACCE/ICHUS
C IEPCIIEKTUBON KOCMUYECKUX MACIITA60B,
4TO OCOOEHHO BAXKHO JUIsI UHTEIPAIUN B
€CTECTBEHHBIN MUP. AHAJIOTUYHBIN CHMOU-
03 HAMEYAETCSI BO B3AUMOOTHOIICHUSIX Ye-
JIOBEKA C YMHBIMU BEIIAMU.

BakrepuanbHas Cpeia MOCPETHUYIAET BO
B34MMOOTHOIIICHUAX MEXY JIIoAbMU. JIromu
CXOIATCSL — <«CHIOXMBAIOTCS», 4 ObIBACT APYT
JIpyra «Ha JIyX HE IEPEHOCAT»>. 3AI1aXU T'eHe-
PUPYIOTCST GAKTEPUSAMU U PETYIUPYIOT KPyT
OBIIEHUS YeIOBEKA. MOXKHO OXKUJJATh AaHAJIO-
I'MYHBIE [IPOIIECCHI IEPCOHU(PHUKATINN YMHBIX
BEIIEH, KOTOPbIE 6Y/IyT NOJICTPAUBATHCS MO
XOBSIMHA, OTCTAUBATD €I'0 UHTEPECH], [IOTAKATD
€MY, UI'PaTh HA €ro (JIAO60CTSIX, PEMIATh C KEM
€My HOJYIEPKUBATL OTHOIICHIS, 4 C KEM HET.
Hawrydrimii ryiaH BIMCHIBAHS YMHBIX BEIEH
B €CTECTBEHHBIN MUP — CTATh HE3AMEHUMBI-
MU JYIS1 YETIOBEKA KAK OAKTEPUATIbHASL CPEA,
IIOCTABUTBH €TI0 B IIOHYIO 3dBUCUMOCTb OT CE-
01, CY3UTb KPYI' OOIIECHKA ¥ UHTEPECOB, IO/~
MEHUB UX cobo# (cnydan 1 23 u 12 3 Ha
Juarpamme Beiua). DTH NPOLIECCHI YKE MOX-
HO HAOMIOIATh HA IIPUMEPE TIOTPYKEHUS Ue-
JIOBEKA, 1 OCOOEHHO JIETE, B KOMITBIOTEPHBIC
urpel, B UHTEpHET.

M NPEAJIOXKEHUE, OT KOTOPOIo

HEBO3MO>XHO OTKA3ATbCSH
ECTeCTBEHHBIN MUP HPEAIONKUIT YEIOBEKY
passuBarh MHTEpHET Beler. ECTh u y He-
T'O BBIOOP: COTVIACUTBHCS C 3TUM MPEJTIONKE-
HUEM WU OTKA3aThCS?

OOGBEKTUBHAS COCTABIISIONIAS PA3BUTHSA
PECYPCOB, BKJIIOUAS YEIOBEKA, [IOPAKACT.
B paszBuTHM pECYpPCOB YEIOBEK CTUMYJIN-
pyerca 1o meroay «KHyra ¥ IpsSHUKA».
KHyTOM ABIAETCA €CTECTBEHHBIN OTOOP,
4 IPSIHUKOM — CPEJACTBA K CYIIECTBOBA-
HHIO, HACTOJIBKO XOPOUINE, HACKOJIBKO YC-
IIEIIHO PA3BUBAIOTCA MOJEIH U METOJbI
10 IIyTH UX CTPYKTYPUPOBAHUSA I10]] OCO-
OEHHOCTU €CTeCTBEHHOro mupa. Cospma-
HHE CPEACTB UMEET IBOMHOEC HA3HAUYCHUE:
3TO M HArpaja 34 pa3padOTaHHBbIE MOAE-
JI ¥ METO/IBbl, U METO/], UX BEPUPUKAITUN
— IIPOBEPKA NPAKTUKOM. [Tpu 3TOM Ueno-
BEK HE BBIOMPAET NPOOIEMBI, KOTOPBIE
CJIElyEeT PEMATD, 1 METOABl UX PEHICHUS.
He 10 BBIOEpET — OTCeercsa. Ha ero mec-
TO HPUAYT JPYTUE, U OYAYT IPUXOJUTH 10
TEX IOP, IOKA HE CAENAIOT «[1PABUJIbHBI>
BBIOOP. EcTeCcTBEHHBIN OTOOP OyJET HA UX
CTOpOHE. PutOoprueckuit Borpoc: «Kro y
KOI'O B YCJIYKCHUH, €CJIM HE CKa3aThb, B
padCTBE, KOMIIBIOTEPHBIM MHUP Y Y€JIOBE-
K4 WKW YE€JOBEK y KOMIBIOTEPHOI'O MH-
pa?> MOXKET CTATh AKTYAJIbHBIM U J1a M H-
TEPHETA BEIIEH.

[103TOMY UENIOBEKY MOKHO IIOXKEIATD I10-
BBIIIATb YPOBEHb OCO3HAHUA CBOCH PO
B PA3BUTHU PECYPCOB U TEX PUCKOB, KOTO-
PBIE IOPOKAAIOTCA OUEPEAHBIMU ITATAMU
Pa3BuUTHA, BKIIOYAsd MHTEPHET BEIIEH C €ro
TEKYIIUMH U JOJIOCPOYHBIMU BBIZOBAMHU.
Heo6xXo Mo aHAIM3UPOBATh B3AUMO/ICH-
CTBHUE IUIAHOB PA3BUTHA, UCIIOIb30BATH COB-
[I4ICHUE MHTEPECOB M MUHUMHU3UPOBATDH
3aBUCHMOCTH 4€JIOBEKA, BOZHUKAIOIINE B
YIOZy YCHEIIHOM uHTerpanuu Murepuera
BEINEN B ECTECTBEHHBIN MUP. ]
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Conference IDAACS'2017
and Workshop CyberioT

The 9th IEEE Conference Intelligent Data Acquisition and Advanced Computing Systems: Technology
and Applications» (IDAACS'201 7, idaacs.net) was beld in September21-23, 2017, in Bucharest, Romania.
It is organized by the Research Institute of Intelligent Computer Systems, Ternopil National Economic
University (INEU), V.M. Glusbkov Institute of Cybernetics, National Academy for Sciences of Ukraine and
Faculty of Automatic Control and Compulters, University «Politebnica» of Bucharest (UPB). The main
goal of the IDAACS was to provide a forum for bigh quality reporits on the state-of-the-art Theory,
Technology and Applications of Intelligent Dala Acquisition and Advanced Computer Systems as used in
measurement, automation, and scientific research, in industry and in business. Co-Chairs of the confer-
ence are Professor Anatoliy Sachenko, TNEU, Ukraine and Dr Grigore Stamatescu, UPB, Romania.

ore than 400 scientists from 35
countries were going to present
their papers for IDAACS2017. All
accepted papers were organized in
26 oral and three poster sessions. Professor
Vyacheslav Kharchenko, KhAI, Ukraine initiat-
ed and moderated a new Workshop Cyber Phy-
sical Systems and Internet of Things De-
pendability jointly with Dr Ah Lian Kor, Leeds
Beckett University, UK and Professor Andrzej
Rucinski, University of New Hampshire, USA.
Conference Proceedings will be avail-
able in the IEEE Xplore and indexed by
Scopus, DBLP and Web of Science. Selected
and extended papers will be published in
international journals, in particular, IEEE
Transactions on Instrumentation and Mea-
surement (TIM), International Journal of
Computing and some others. Moreover,
River Publishers will publish extended ver-
sions of selected papers in books. |

Anatoly SACHENKO

Dr of Science, Professor Head of Research Institute
for Intelligent Computer Systems,
Ternopil National Economic University

MHTEPHET BELLEN, 5G » MNOBANU3ALMA

Bo gpemsa xongpepenvpu IDAACS 2017, npogedennoii 23-25 cenmaopsn e Byxapecme (idaacs.net), mot
BCMPEMUNUCH C OUEeHb UHINEPECHBIM UET0BEKOM, KOMOPbLL PACCKA3AN O 2100aibHbIX nPpoonemax
paseumun u enedpenusnIoT umexnonozuii 6 uenom. Anoorceti Pycuncku (Andrzej Rucinski) — unnoeamop,
axcnepm 6 oonacmu HT u xommynuxauuii, nocon Mexcoynapoonoii opzanudavuu ISSIP (Promoting
Service Innovation Globally), nouemnuwiii npogeccop Ynuasepcumema Horo-Inmmuup (CILIA).

EneHa MonemboBckas: AHAKeN, Ha KoHe-
peHuum IDAACS 2017 Bbl Obinn conpeacena-
Tenem cemuHapa Cyber Physical Systems and
Internet of Things Dependability. Ha Hem Gbi-
NV nNpepcTaBneHbl Gonee AecATV AOKIIAO0B U
NMocTepHbIX Npe3eHTauumn. Kakme mMbicnv v Ho-
Bble uaeu Bbi3Banu y Bac 3tm martepuanbi?

AHpxen PyciHcku: Ha MeHs ipoussenu
OOJIBIIIOE BIIEYATEIICHUE JIOKIA/IBL, KOTOPbIE

KAPT BJTAHLU ¢ Ne1 o 2017

1 YOIBIIAT M YBUZIEI 371E€Ch. TeMBI M HAIIPaB-
JIEHUSI UCCJIEIOBAHUI B YKpauHe U BocTou-
HOI EBporIe COBIIAAIOT C TEMU, KOTOPbIE PA3-
BuBatorcs B CIIA. brrarogapss ceMUHapy U
KOH(PEPEHIINH 5 Y3HAJL, YTO U KAK TBOPUTCA
B obmactu MHTEpHeTa Benier. O4YeHb JJOBO-
JIEH, YTO BCE TEMBI, KOTOPBIE PACCMATPHUBA-
IOTCS B MUPOBOM MACIITA0€, AKTYaJIbHBI B
LenrpansHoit u Bocrounoi Espore.



EneHa: B Kakom HanpaBneHUn NaeT passu-
Tue TexHonorum MHtepHeta Beluen? MoXxHO
NV TOBOPUTb O HEKOM COPEeBHOBaHUN Uy ga-
)Ke ee NPoTUBOCTOSHUU ¢ IHTepHeToM ntopen?

AHpken: CrracrOo 32 3TOT BOIPOC. MOXKHO
CKA32Th, YTO OH AB/ICTCA (DyHIAMEHTILHBIM.
MHE KKETC, YTO YKE IPUIUIO BPEMS OTKA-
3bIBATHCA OT CJIOB «VIHTEPHET BElery, < HTep-
HET JIFOZIEI» U TP, TK. 3T TEPMUHbI CTAIU YKE
HECKOJBKO «3aTEPTBIMU». C TEXHUYECKOM TOY-
KU 3PEHMSI BCKOPE UX MOYKHO GY/ICT 3aMEHUT,
ONUPAACh HA TEXHOJIOTUIO 5G, TIOTOMY YTO OHA
BKJIFOUAET B CEOs1 BCE, UTO KACACTCSI TIOHSTHH
U TEXHONIOTUH MIHTEpHETA. DTO TIEPBOE.

1 Bropoe — MHE XOTEJIOCh 6bI JOOPATHCS
JIO JIOZIEH, KOTOPBIE PEIIAIOT OyAyIIee HAIX
06111eCTB. M 31O NMEET CaMOe HEITOCPE/ICTBECH-
HOE OTHOIIICHHE K TEXHOIOTUH 5G, OCKOJIb-
Ky OH4 €IIIE HE CTAHIAPTU30BAHA U €ILE IIPO-
JIOJDKAIOTCS AUCKYCCUH O TOM, KAKUMHU JJOJDK-
HbI OBbITh CTAH/IAPTHI ITOU TEXHOJIOTHH.

B Harme BpeMst CTaHOBHTCS IOHSTHBIM, UTO,
pa3pabareiBasi CTAH/IAPTHL, HY’KHO BKIIOYMUTH
B HUX HE TOJIBKO MCK/IOYUTEIBHO TEXHIYCC-
KYIO (TEXHOJIOIMYECKYIO, METOAOIOIMUYECKYIO,
APXUTEKTYPHYIO U IIP.) YaCIb, KAK ITO ObUIO
BCEIJIA PAHBIIIE, HO UMETh BBU/Y U ITHUCCKYIO,
U COLMAIBHYIO CTOPOHBI BOIIPOCA, YIHUTBIBAT
U3MEHAIONTYIOCH (PIIOCO(PUIO XKU3HH YEJIOBE-
K4 B HOBBIX YUJIOBMAX. Tak 4TO cama 1o cebe
TAKAS CTAHAAPTU3AIMS IOJDKHA ObITh, €CITH TAK
MOKHO CKA34Th, COLIMA/IBHO MHHOBALIMOHHON.
7K13Hb 1 TEXHONIOTMU OYE€Hb U3MEHWINCH CO
BPEMEH MOABRICHIA YeTIOBEKA Kak Homo Sapiens.
W B 3THX HOBBIX M3MEHECHHDBIX YCIOBUAX JKH3-
HU CAM YEJIOBEK M3MEHWICA TOPA3J0 MEHBIIIE.
Hmeerca B Bty €ro (PU3HOIIOr v, IIOTPEOHOC-
TH, IPUBBIMKU U IIP. MBI Ceityac IIpOXOaUM
ytb 0T Homo Sapiens k Homo Digital. Ha ca-
MOM i€, Ham He HyxeH Homo Digital, Ham
HyxeH Homo Hominis (Yesosek Yestoseka).
YTOOBI MBI CAMH PEIIAIN, KAK JJO/DKHBI KUTh
U KAK MCNO/IB30BATH MHHOBAIIMOHHBIC TEXHO-
JIOTHY, B TOM 4ucie U 5G. M pu 310M MBI
JIOJDKHBI HAYATh 1ABATh CEOE OTYET B TOM, UTO
COBCEM CKOPO 6Y/IEM KUTh B OOITIECTBE, KOTO-
poe GyneT «MHOI'OMHPHBIM> — PAZIOM C HAMH
Oy/IyT >KUTb IPE/ICTABUTEM APYIUX MUPOB. 1
HAM HYKHO OyZIeT HAlTU C HUMU OO SI3BIK,
HAY4IUTHCS ITOHUMAHUIO, yBUKCHUIO 1 COTPY-
HIYECTBY. TaK UTO BO3HUKAET Psifl COBEPIIICH-
HO HOBBIX IPOOJIEM, OYEHb CEPBE3HBIX.

EneHa: Hy)kHa nn Hawwemy o6LuecTBy rno-
GanbHas cTparervsi rAPMOHUYHOIO Pa3BUTUSI
TexHonoruwn, BiJtodas loT? He npuLnio nv Bpe-
Ms cpopmMmpoBaTb ee? U KTo MOXKeT B3ATbCs
3a co3paHve Takou crparterum?

Anpxen PYCUHCKU
(Andrzej Rucinski)

SkcnepT B 0bnactn UT 1 KoMMyHUKaLMIA, nocon MexayHapoaHowv
opranmsaumn ISSIP (Promoting Service Innovation Globally),
NoYeTHbIN Npodeccop YHusepcuTeta Hbto-Mmnwmp (CLUA)

Anmken: Bce 3aBucuT OT OTBETA HA BOII-
POC — 9TO MOKET JIaTh TEXHONIOTHA 5G He-
IIOCPEJICTBEHHO OOIIECTBY? B a1OM BOIIpoce
3BY4YUT IVIOOAIbHBIA BBI3OB. [IpUBELY TAKYIO
AHWIOTHIO: BAXKHO OBITH BCEITIA B KYPCE, HAII-
pUMep, COCTOSTHHS 3/IPABOOXPAHEHMS HA BCEH
IUIAHETE B PEKMME OHIANH, B KK MO-
MEHT BPEMEHH, YTOOBI BOBPEMST BOCIIOJB30-
BATBHCS OMBITOM W JIAHHBIMH, BOBPEMS OTpeE-
arupoBaATh HA OMTACHOCTb.

YTO KaCaeTCs BOIPOCA, KAKAT OPraHH3aIIHs
MOJKET B3SITBCS 34 PEIICHUE ITHX ITPOOIEM, Y
MEHSI €CTb J1Bd OTBETA. OJTMH — TIPOCTOM, BTO-
PO¥t — Boriee CIIOKHBIH. [1epBbIiT — TO MOXKET
ObrTs OOH. &Ta Opraum3ariys, K COKaJICHUIO,
Ceryac B MMpUHIMIIE He padoTaeT 3hdeKTuB-
HO. JI/I1 Hee YJ4aCTHE BO BHEAPEHUH TEXHOJIO-
iu 5G MOXKET ObITh BTOPBIM TAHCOM JIIS BO-
300HOBJICHUSI CBOCH MUCCHH U PE3Y/IBIATUB-
HOM JIESITEIbHOCTH. Y BTOPO# — Gr1aroiapsi To-
MY, UTO Y HAC €CTb CBSI3H, €CTh IVIO0ATIBHO MBIC-
JIITAE AKCTIEPTBL, KOTOPbIE TIOHUMAIOT, YTO
TAKOE BHE/IPEHUE HOBBIX TEXHOJIOT VI, MBI MOT'-
JI1 Obl OOBE/JMHUTD UX YCWIVSL MBI HAG/MO/1a-
€M ITPAKTHYECKU TOBCIO/TY, YTO IIPABUTE/IBCTBA
HMIMEIOT BCE MEHBIIICE BIIMSIHUE HA YITPABICHHE
ob1ecTBoM. M janbliie Oy/IEeT eIle CIOMKHEE.
MOJKHO CO3/IaTh HOBBIE OPTAHU3AIIMN HA OC-
HOBE IVTyDOKOI'O [IOHUMAHMSI TCH/ICHI U 1 HO-
BOI'O KAYECTBA JKU3HU 4esioedecTBa. OHOM
W3 TAKMX OpraHmsar it mosker 6urts IEEE Society
on Social Implications of Technology (SSIT),
KOTOPAsi MHTEPECYETCsE U paboTaeT Hall ITU-
MU TIPOOJIEMAMU Y OOBE/TUHSET COTHHU ThICTY
HHPKCHEPOB U YYCHBIX BO BCEM MHUPE. m
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40 NET «<HAAEXXHbIX» TPAAMLMNA

Humepesio ¢ npogbeccopom BPouniasckozo mexHonozuneckozo ynueepcumema Boiiyexom 3amoiicku
(Wojciech Zamojski) — oonum u3 gpynoamopoe kougepenvuu RELEX-DepCoS (depcos. pwr.wroc.pl),
Komopasn nPoeooumcsa co 6mopPoti non08uUHsbL 70-X 20008 U NOCEAULECHA HAOEHCHOCMU CLONCHBIX
UHPOPMAUUOHHDBLX, MPAHCHOPMHBbLX, IHEPZEMUUECKUX U UHBIX CUCTIEM.

Bonuex
3AMOUNCKN
Mpodeccop Bpounasckoro

TEXHONOMM4eckoro
yHMBepCHTeTa

EneHa MonembGoBckas: Bawa koHdepeHLyst
vMeeT JONrylo UCTOpUIo, SBNSIETCS OQHOWN U3
HanGornee MHOroneTHUX B 06N1acT! HagEeXHOC-
TN TEXHNYECKMX CUCTEM He TOMbKO B Monblue n
EBpone. Yto camoe BakHoe B Balueir KoHge-
peHuMn, NpepcepateneM 1 ocHoBaTesieM KOoTo-
poi1 Bbl iBNSieTcs ke HeckorbKo AeCATUNeTUA?

Boruex 3amornicku: MexayHapo/iHas Ha-
yunas koHpepenuua DepCoS (Dependable
and Complex Systems) JEHCTBUTENBHO UME-
€T CBOU TPAJIUIINH, KOTOPbIE CJIOKWINCH 32
40 ner ee TIpoOBE/IEHUS. Mbl HAUUHAIN C TeE-
MATHKH OE30TKA3HOCTU LIU(PPOBLIX YCTPHCTB
U cucrem. Ceruac CreKTp TEMATUK TOPa3/Io
pe. OHU KACAIOTCS TAPAHTOCIIOCOOHOCTH,
(PYHKIIMOHAJIBHOCTH CJIOKHBIX CHCTEM —
TPAHCIIOPTHBIX, JIOTUCTUYECKUX, KOMITBIO-
TEPHBIX U CUCTEM, IIOCTPOEHHBIX I YeTIO-
BEK4, 4 TAKKE CUCTEM UCKYCTBEHHOI'O MHTE-
JuiekTa. OfMH U3 HOBBIX TPEH/IOB — TAK Ha-
3biBaeMbIl Internet of Everything. JJocTioke-
HHMEM TIOCJIE/IHUX JIET CTATIO HE TOJIBKO TO,
YTO HAC MPUIVIACWIN IIEYATATh TPY/bl KOH-
depennmu B U31aTeNbCIBE Springer Verlag, a
W CAMBIM BBICOKUM YUTATEIBCKUU UHICKC
cpeau u3aaHHbX B 2015-2016 KHUT DTO —
MPEIMET HAIIEH OCOO0H TOP/IOCTH.

EneHa: Yem oOyc10BneH Takom ycnex?

Bowex: 10 MpOYTEHUE KHAT — 3TO O0b-
EKTHBHAA METPHKA, TIOATBEPIK/IAIONIAS TO, YTO
K HHUM OOpAIAIOTCA BCE OOBIIEE YHCTIO
CHELHAIMCTOB, CTYIEHTOB. [T1aBHAs IPUYMHA —
3TO HAIM ABTOPBI-UCCIIE/IOBATENN, UHKEHE-
PbI, KOTOPBIE TIPE/ICTABIIIOT PAbOThI TIO UH-
TEPECHBIM TEMATHUKAM M C INIyOOKMMH HAyd-
HBIMU PE3Y/IBIATAMIL

EneHa: Bce Gonee akTyarnbHOW SIBNSIETCS NPoo-
nema knbepbesonacHocTu. Kak oHa npeacraB-
neHa Ha Bawwuei koHdepeHUMN? Yro Bbl cobu-
paeTecb fenatb panblue, YTOObI Pa3BMBaATb 3TO
HanpasneHue?

Bowuex: JIefICTBUTEILHO, C KAKIBIM TOIOM
3TO HANPABJICHUE CTAHOBUTCS OOIee IIPeac-
TABUTEBHBIM. 1 pedb WIET HE TOJIBKO O KPUII-
TOrpaduy, 3amure HHHOPMALUY, 4 1 O O€30-
MACHOCTH UH/IyCTPHUAIBHBIX CHCTEM WIH TaK
HA3bIBAEMBIX KPHUTHUYECKUX HMHMPACTPYKIYP.
C 2015 roga nipopeccop BsruecmaB XapyeHKO

KAPT BJTAHLI ¢ Ne1 o 2017

BMECTE C KOJUICTAMU U3 €BPOICUCKUX CTPAH
IIPOBOZAT B PAMKAX KOH(PEPEHLINH CIICLIUA/Ib-
nbir1 Workshop on Critical Infrastructure Safety
and Security (WS CriSS), KOTOpBIA yKpamaer
€€ U Pa3HOOOpA3UT TeMATUKy. Haneemca Ha
MIPOAOIDKEHNE COTPYAHNYECTBA U B TAJIbHENA-
IIEM, B TOM YHCJIE M O1arofiapst PACITUPEHNIO
COTPYAHMYECTBA C HAIIIMMU KOJUIETAMU U3 YK-
pavb, HITT «Pajiiit», ¢ KOTOPBIMU YKE BCTPE-
YaeMcs 3/1eCh OAVMHHA/IATHIN Pas.

Enena: Kak Bam Bugutcsa passutne KoHdpe-
peHUuK, ee MHAycTpranbHoro Bektopa? Yro
HY>KHO caenath s NpUaaHUsl HOBOTO AblXa-
HUA KoHdepeHUMn?

Bonuex: OTHOCHUTEIBHOTO COTPY/IHUYECT-
Ba ¢ upgycrpuei. B Ionbie yHUBEPCUTETC-
KHUE CHCITUAIACTBI HE BCEITIA XOTAT PA0OTATh
C MIH/IyCTPUAIBHBIMU [TAPTHEPAMI. MajIble KOM-
[MAHUM HE UMEIOT CPEICTB HA UCCIICIOBAHIS,
OOJIBIITHE — YACTO 3AKPBITHI B 00s1aCTH R&D 1
XOTAT OPATb YHUBEPCUTECTCKUX CIICLIAUIICTOB
K cebe. KoMImaHum, IeITeNIbHOCTb KOTOPBIX CBSI-
3aH4 C ayrcopcuHroM, R&D He uHTEpecyer.
Xors B [Tosbine 1ocTaTouaHO MHOTO R&D-11eHT-
JPOB, CO3/IAHHBIX OOJTHITIMMI KOMITAHHSIMH, HATT-
pumep, IBM — ripy BpOLy1aBCKOH NONMUTEXHU-
K€, OHH HE OYEHb CTPEMATCS YU4ACTBOBATH U
IyOJIMKOBATb CBOM PE3YJIBIATDL

Enena: Mory cornacutbes ¢ Bamun. OgHako
Ha Hawen, poacrBeHHon DepCoS koHdepeH-
umm DESSERT (Dependable Systems, Services
and Technologies), koTopasi npoBoauTcs B YK-
pavHe ¢ 2006 roga, B 2016 rogy 6biv Npepc-
TaBneHbl komnaHum Cisco, SAMSUNG, Intel,
Microsoft. MepBas B kauecTBe AOK/IaAYMKA, OC-
TanbHble — Kak diyluaTenu. Xo4y BepHYTbCs K
Hayasny Hallero pasrosopa 1 CnpocuTb, B Yem
Bbl BMAWTE CBOIO MUCCUIO B KOHTEKCTe ObICT-
PbIX M3MEHeHUN TexHonornm?

Bouiuex: Bbl XOTHUTE, UTOOBI 51 CKA3AJT YTO-TO
IIO6WIBHOE) ). OTBEUY IIPOCTO: HAM HPABUTCS
JIEJIATD TO, YTO MBI ICJIAEM — COOUPATH UHTE-
PECHBIX TBOPYECKUX JIIOACH B KDACHBOM MEC-
T€. MBI XOTHM JIE1aTh 3TO elne 50 sieT)). bpicT-
POE U3MEHEHIA TEXHOIOTUI? ByJieM CTaparhb-
CS1 CJIEI0BATD UM, OTPAKAS B TEMATHKE KOH(E-
PEHIIA U J1aBast BO3MOXKHOCTb AHAJIM3UPO-
BaTb X M IIPEJJIAraTh HOBBIE UICH. ]
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Model-Oriented Approach and Intelligent Knowledge-Based System
for Evolvable Academia-Industry Cooperation in Electronic
and Computer Engineering

MANUAL ON UNIVERSITY INDUSTRY COOPERATION (UIC)

Volume 1. Methodology

S, UIC Principles

2. UIC Models

~ 3. UIC Life cycle

Volume 2 Tools

E 4. DMSAC (Decision making system

choice the UIC model)
5. MSLC/UIC (Tool to monitor and support

UIC during life cycle of cooperation)

. PM/UIC (Project management tool)

. TRA (Tool for technology
readiness assessment)

. BPA (Best practice assessment)

. CABRIOLET portal for UI communication

Volume 3. Practices

10.

11,

12.
13,
14.

Model A1. Outsourcing

Model A2. Training

and certification

Model B. R&D cooperation
Model C. Start-up and spin-off
Analysis of practices

Volume 4 Training

15,
16.
17,

Training principles

UIC fundamentals

University and industry teams
assessment and choice

of UIC models

. Implementation of UIC models

0 1A AR BN NN




z Newcastle
- Erasmus+ m University

SMART HOUSES AND CITIES (&  SMART GRIDS &
AUTOMOTIVE AND UAV T INDUSTRY ==
ECOLOGY MONITORING &> HEALTH @

2016 - 2019

Internet of Things:

Emerging Curriculum for Industry
and Human Applications

Consortium We offer

* Newcastle University, UK 4
MSc courses

* National Aerospace University “KhAI", UA
; : MC1 Fundemantals of loT and IoE (Internet of Everything)
+ Leeds Beckett University, UK
MC2 Data science for loT and IoE

+ Coimbra University, PT
* University KTH, Stockholm, SE

MC3 Mobile and hybrid loT-based computing
MC4 |oT technologies for cyber physical systems
» Institute of Information Science and

Technologies ISTI-CNR, Pisa, IT

* Chernivtsi National University, UA 4 PhD courses
PD1 Simulation of loT and |oE-based system

PD2 Software defined networks and loT
PD3 Dependability and security of loT

* East Ukraine National University, UA
+ Odesa National Polytechnic University, UA

* Ternopil National Economic University, UA PD4 Development and implementation of loT systems

* Petro Mogila Black Sea National

University, Mykolaiv, UA 6
Industrial training modules
ITM1 |oT for smart energy grid

* Zaporizhzha National Technical University, UA

* Pukhov Institute for Modelling in Energy
ITM2 loT for smart building and city

Engineering, National Academy of Science of Ukraine, ) )
ITM3 10T for intelligent transport systems

Kyiv, UA ITM4 |oT for health systems
* IT-Alliance, UA ITM5 IoT for ecology monitoring systems
* Smart.ME, UA ITM6 loT for industrial systems
Grantholder National coordinator
Newcastle University National Aerospace University “KhAI"
Phone: +44 (0) 191 222 5962 Phone: +38 (057) 788-45-03

Email: chris.phillips@ncl.ac.uk Email: v.kharchenko@csn.khai.edu Visit us on: aliot.eu.org



