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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MeTopoJiorist cTasoro po3BUTKy Ta iHpOpMalLlifiHi TEXHOJIOTi 3€J1eHOr0 KOMIT'IOTUHTY Ta KOMYHIKallii

Ha3sBa po6oTH aHIJIilICbKOIO:

Methology for sustainable development and information tehnologies of green computing and communications

Pedepar yKpaiHCBKOIO:

«Cranuil po3BUTOK» (aHIJI. «sustainable development») — 1ie )XUTTe30aTHUIH, 6€3MEYHNI, CAMOMNIITPUMYBAHUH,
BCe6iYHO 30a/1aHCOBaHMI PO3BUTOK. 3esIeHUnil KOMI'TOTUHT i KomyHiKalii (3KK, Green computing and
communication) € cyyacHUM HaIlpsSIMOM PO3BUTKY iHpopMaliiiHoO-KoMyHiKauiliHux TexHosorii (IKT) i yvactuHoIO
TEOPETUYHUX 1 NpUKIagHUX po3pobok IKT 3az1s1 cTasoro po3BUTKY CyCIiibCTBa B Lislomy (Green by ICT)/ V
By3bKOMY ceHci 3KK 30cepemKyeTbCst Ha 3MEHIIEHHI BUTPAT PECYPCiB Ta 3a0€3MeYeHHi 6€3MeKU IIPOTSIroM
SKUTTEBOTO LIMKJIY IPOrPaMHUX i anlapaTHUX 3ac006iB, KOMITIOTepHUX cucteM i mepex, IKT-indpacrpykryp (Green in
ICT). AkTyanbHiCTb Ipo6seMyu 06yMOBJIEHA TUM, 1O [TOPSiT, 3 EKOJIOTIYHMMU [lepeBaraMy BUKOPUCTAHHS HOBITHIX
IKT Bce 3HaUHIIMMU CTAIOTh BUTPATU pecypciB sl camoi IKT-indpacTpykTypu Ta ii cucTeM (IpOTIromM HaCTYITHUX
15 pokiB BOHM MOXKYTb 30i7IbIIMTUCS Y 5 pa3 i ckaacTu 10 BiACOTKIB Bif, CBITOBUX BUTPAT €HEPTii), a TAaKOX iX BIJINUB
Ha 6e3IeKy CEepPBiCiB, iHIyCTpiaJIbHUX CUCTEM, O0'€KTIB KPUTUYHOI iHPpacTpyKTypHu. Lli BUTpaTu Ta pu3UKU CTAIOTh
HENPUIHSITHUMU JJ151 KOPUCTYBaUiB, po3p0o06HUKiB, IKT-cTelkxoepis, epXaBu B Liomy. B mpoexTi
PO3PO6JIIIOTECSI METOLOJIOTIYHI OCHOBY CTAJIOrO i 6€3MeYHOr0 pO3BUTKY, HOBi HAyKOBi MeToAM, iHpopMalliliHi
texnoJiorii 3KK 1151 fioro 3a6e3neyeHHs. Y IpyroMy eTarli BAKOHAHO YIOCKOHAJIEHHS IIPUHIIUIIIB 3€JI€HOI JIOTiKU
JLJIS1 IPOTPAaMOBAaHUX KPUCTAJIiB i TEOPETUYHUX Ta EKCIIEPUMEHTAJIbHUX METO/IiB OLIiHIOBAaHHS i 3MEHIIEHHS
€HEProCIIOKMBAHHS, 8 TAKOX IiIBULIEHHS €HEProe(EeKTUBHOCTI IPOrPaMOBaHMX 3aC00iB (MiKpOIIPOLIECOPIB,
MikpokoHTpoJiepiB, [1JIIC) mpu npoeKkTyBaHHi, HaJlarOAKE€HHi Ta BUKOPUCTaHHI BOyl0BaHUX cUCTeM, [0T
KOMILIeKCiB, xMapHuUx cepsici FaaS (FPGA as a Service) 3 ypaxyBaHHSIM BUMOT' J]0 YaCOBUX, HallillHICHUX i
6e31exkoBUx (aKToOpiB; po3pobsIeHi MaTEMATUYHI MOZEJIi Ta METOAM aHAJli3y Ta IPOTHO3YBAHHS PO3BUTKY
€KOCHCTEM 3€JIEHOTO IIPOTPaMHOTr0 3a0€3MeYEHHS, CUCTEM IIPOrPAMOBHOI JIOTIKU Ta PO3NOAIJIEHNX O0YNCIIEHb Ha
6a3i xmapHux i [oT cuctem; po3pobseHi METOIU Ta TEXHOJIOTI MiITPUMKU CTajIOr0 PO3BUTKY 3€JIEHOTO

KOMITIOTUHTY T

Pedepar aHIJIiHCBKOIO:

Sustainable development is a viable, secure, self-sustaining, well-balanced development. Green computing and
communication is a modern field of development of information and communication technologies (ICT) and part of
theoretical and applied developments of ICT for the sustainable development of society as a whole (Green by ICT).
Reducing the cost of resources and ensuring the lifecycle of software and hardware, computer systems and
networks, and ICT infrastructures (Green in ICT). The urgency of the problem is due to the fact that along with the
environmental benefits of using the latest ICTSs, the costs of resources for the ICT infrastructure and its systems
are increasing (they can increase by 5 times over the next 15 years and make up 10 percent of the world's energy
costs) impact on the security of services, industrial systems, critical infrastructure. These costs and risks become
unacceptable to users, developers, ICT stakeholders, the state as a whole. The project develops the methodological
foundations for sustainable and secure development, new scientific methods, and information technologies of the
CPC to ensure it. In the second stage, the principles of green logic for programmable crystals and theoretical and
experimental methods of estimating and reducing energy consumption, as well as improving the energy efficiency
of programmable tools (microprocessors, microcontrollers, FPGAs) in the design, debugging and use of embedded
systems, were performed. FPGA as a Service), taking into account the requirements for time, reliability and
security; mathematical models and methods for analysis and forecasting of green software ecosystems
development, software logic systems and distributed computations based on cloud and IoT systems have been



developed; developed methods and technologies to support the sustainable development of green computing and
communications. Object of research - processes of sustainable development and information technologies of
creation
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Y10CKOHAIEHHS IPUHLIMIIIB 3€JI€HO] JIOTIKM 15l IPOrPAMOBHUX KPUCTAIIB i
TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX METO/iB OLIiHIOBAHHS i BMEHIIEHHS €HEPTOCIIOKMBAHHS, a TAKOXK
niABUIEHHS eHeproepeKTUBHOCTI TPOrpaMOBHUX 3aC06iB (MiKporponecopis, MikpokoHTposepis, [JIIC) npu
IIPOEKTYBaHHI, HaJlaroJ)KeHHi Ta BUKOPUCTaHHI BOyloBaHUX cucTeM, loT komiiekciB, xMapHux cepsicis FaaS (FPGA
as a Service) 3 ypaxyBaHHSIM BUMOT JJO YaCOBMX, HaJlillHICHUX i 6€311€K0BUX (PaKTOpiB. PO3p06IeHHS MaTeEMAaTUYHUX
MoOJeJsieil Ta MeTO/IiB aHaJIi3y Ta MPOrHO3YBaHHS PO3BUTKY €KOCHUCTEM 3€JIEHOT0 IIPOrPaMHOro 3a6e3redeHHs,
CHCTEM IIPOrPaMOBHOI JIOTIKY Ta PO3MOAiIeHNX O6UYKNCIIeHb Ha 6a3i xMapHUX i IoT cucreM. Po3pobieHHs MeToAiB Ta

TEXHOJIOTII iJTPUMKHU CTAJIOT0 PO3BUTKY 3€JIEHOTO KOMITIOTUHTY Ta KOMYyHiKaljil.

HaszBa HTII aurJificbKo10: Improvement of the green logic principles for programming crystals and
theoretical and experimental methods of estimation and reduction of energy consumption, as well as improving
the energy efficiency of software (microprocessors, microcontrollers, FPGAs) in the design, debugging and use of
embedded systems, 1aOS FP complexes ) with time, reliability, and security requirements in mind. Development of
mathematical models and methods of analysis and forecasting of green software ecosystems development,
program logic systems and distributed computations based on cloud and IoT systems. Development of methods
and technologies to support the sustainable development of green computing and communications.

HTII, axy nepenba4asiocsi CTBOPHUTH:
ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:
OTpHMaHi PE€3yJIbTAaTH: TexHoorii

l'asy3s 3acTocyBaHHs: J.62 Inpopmaliis Ta TesiekomyHikarii / KoMI'loTepHe nporpamyBaHHS,

KOHCYJIbTYBaHHS Ta IOB's13aHa 3 HUMMU JislJIbHICTh
PeecrpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Crpykrypa i etanu gocigskens € B uijlomy tunoBumu. OCOGMBICTIO € Te, [0 MOJETI0BAaHHS Ta
eKCIIepUMEHTAJIbHI JOCIiIKEeHHS 3IiICHIOIOTbCS 3 BUKOPUCTAHHSIM HasIBHUX i MOJIEPHI30BaHUX allapaTHO-
nporpamHux niatdopm ta IKT-iHPpacTpyKTyp (XMapHUX cepBiciB, [oT-110Jirony To1110), SIKi pO3ropTaloThCs B
VHIBEPCUTETI Ta YHIBepCUTETaX-NIapTHEPaxX 3a iHIMMU IIpoekTaMu. Ha ipyromy eTani aHasnizyloTbCsl IPUHLUIN
3€JIEHOI JIOTIKU [ IPOrPaMOBaHUX KPUCTAJIIB i TEOPETUYHUX Ta EKCIIEPUMEHTAJILHUX METOIB OL[iHIOBAHHA |
3MEHIIEHHS] €HEPrOCIIOKMBAHHS, 8 TAKOX Mi/IBUILIEHHS] €eHepProeeKTUBHOCT] MPOrpaMOBaHUX 3aC006iB
(mikponpouecopis, MikpokoHTposepiB, [1JIIC) npu NpoeKkTyBaHHI, HaJaroJp)KeHHi Ta BUKOPXCTaHHI BOYIOBAaHUX
cucrem, loT KoMIIIEKCiB, XMapHUX cepBiciB FaaS 3 ypaxyBaHHSIM BUMOT 10 YaCOBHUX, HAAiMHICHUX i 6€3[1€KOBUX
¢dakropis. Mozeli Ta METOIM aHaJli3y Ta IPOTHO3YBaHHS PO3BUTKY €KOCHCTEM 3€JIEHOTO ITPOTrPAMHOT0
3a6e3rnevyeHHs], CUCTeM IPOrpPaMOBHOI JIOTiKY Ta PO3MOJileHnX o64unceHb Ha 6a3i xMapHux i IoT cuctem. Metonu
NiATPUMKU CTaJIOrO PO3BUTKY 3€JIEHOTO KOMITIOTAHIY T2 KOMYHIKalliil. 3BiT CTPYKTYPOBaHO HACTYIIHUM YAHOM.
Po3gin 1 npucBsiaeHn OrIsay METOIB MiIBULIIEHHS FAPAHTO34aTHOCTI Ta eHeproedeKTUBHOCTI BOYJOBAaHUX
CHCTEM Ta CUCTEM Ha OCHOBI iHTEpHETY peueil; Mojesli Ta MeToy 3a6e3ie4eHHs rapaHTo3aTHOCTI MeaudHux [oT-
CHCTEM; PO3p0o0Li NPOTOTUIlY TAKUX CUCTEM. B Ipyromy po3zisi posrisfaTbCs METOIYM Ta TEXHOJIOTII peasizaii
FaaS 3 ypaxyBaHHSIM NIOKa3HUKIB rApaHTO3IATHOCTI T2 €HEProCIIOKUBAHHS; MOJeJli HAIIMHOCTI Ta BUOIp CTPYKTYP
iHpopmaLiitHO-KepyIOUnX CUCTEM 3 YPaxyBaHHIM BiZIMOB KOMYHIKalliil; METOAM IMigBUIIEHHS TapaHTO3aTHOCTI Ta
eHeproeeKTUBHOCTI KOMITIOTEPHUX MEPEX Ta CUCTEM MOHITOPMHIY; METOIM 3aBalOCTIIKOTO KOJIyBaHHS
€Heproe(EKTUBHUX KOMITIOTEPHUX MEPEXK; METOM0JIOTis 3a6€31€4eHHS LiliCHOCTI JaHUX [1J11 €HEProe(eKTUBHUX
KOMITIOTEPHUX MEPEX; METOIM Ta 32CO0M CTBOPEHHS Ta peasisallii CUCTeM €KOJIOTIYHOTO MOHITOPUHTY; MO

CEHCOPHHUX MEPEXK CUCTEM MOHITOPUHTY Ta iX LOCHIIPKEHHS 3a KPUTEPiSIMU FOTOBHICThb-€HEPrOCIOXKNBAHHS

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Tonimmenns ctany HABKOJMIIHBOTO CEPEIOBUINA,



EkoHOMis eHepropecypciB, 3MeHIeHHs 3HoCy o6yanHaHHs, [ToJinmeHHs SKOCTi XUTTS Ta 3I0POB'sl HACEJIeHHS,

eeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOpUX, [linBuIeHHs aBTOMAaTU3allii BUPDOOHUYUX [IPOLECiB
Brnyins HTII Ha moBKiJjLs:
BnposaaykenHss HTII: Bnposamxeno
ITpakTuyHa peasnisanis HTTI
IToyaTok eTamy: 01.2019
3akiHyeHHs eTamy: 12.2019
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH: [IpaBa He HAAIOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHSI. Hi
IToTreH1iaIbHUE O00OCST IIPOJAIKY, THC. TPH..
OuikyBaHUI TepMiH OKYIHOCTi (pPOKiB):

HopaTrkoBa iHdpopmauist:
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