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KUBEPOU3NYECKHUE CTPYKTYPBI IJIA
AHAJIN3A BOJIBIIINX TAHHBIX

XAXAHOB B.H., JINTBUHOBA E.N.,
SAUYEHKO C.A., 'VPEEB B.H., IIUIAXTVH M.M.

Ipennaraercs uHppacTpykTypa oOECHEUCHUs NapalIeibHO-
ro aHanusa big data 1yt moucka, pacrio3HABAHKS U MPUHATHS
pelIeHnii Ha OCHOBE HCIIOJIb30BaHMs OYJICaHOBOW METPHUKH
u3MepeHust kubeprpocrpancTea. OHa XapaKTepU3yeTCs: Halu-
YHEM SIMHCTBEHHOW JIOTUUECKON XOr-Omnepaluu s onpese-
JICHUsI KHOEP-PacCTOSHUS MyTeM LUKIMYECKOTO 3aMBIKAHHS
HE MEHee OTHOr0 00BEKTa, YTO AT BO3MOXKHOCTh Ha MOPSIOK
HOBBICHTB OBICTPOICICTBIE aHAIN3a OOMBIINX JaHHBIX. Pa3pa-
OarpiBaeTCs HOBasi CTPYKTypHas Mojenb aHanu3a big data,
KOTOpasi XapaKTepU3yeTcsl HCIOJIb30BAHMEM OOJNAYHBIX Cep-
BHCOB, KHOCP(HHU3MICCKUX W MOUCKOBBIX CHUCTEM, Iapasieiib-
HBIX BUPTYAJIbHBIX MYJIBTUIIPOLIECCOPOB ¢ MUHUMAIIBHBIM Ha-
60pOM BEKTOPHO-JIOTHYECKUX OTEPALHil [UIsl TOYHOTO TTOUCKA
UH(GOPMALIMK HA OCHOBE MPEUIOKEHHOI OyJIeaHOBOW METpH-
KM ¥ HEYHCIICHHBIX KPUTEPUEB KauecTBa. DTO JAeT BO3MOX-
HOCTh CO3[aBaTh CEMAaHTHYECKYI0 HH(PACTPYKTYPY «UHCTO-
ro» KHOepHIpOCTPAaHCTBA MyTEM KOMIICTEHTHOCTHOW KIIACCH-
(uKauKM ¥ METPUYECKOTO yropsinoueHus big data B maciura-
6ax KHOEPIKOCHUCTEMBI IIIAHETHI.

1. BBeaenne

Kubepdusnueckas cucrema npu3BaHa CIeIaTh aKTUBHOI
koHnenuuto big data, paccmarpusas 60JbIIHE TaHHBIE BO
B3aMMOJICUCTBUM C KuOepcucTteMamu (oOnakamu) yri-
paBIICHUS, OPUCHTUPOBAHHBIME HA MTOWCK, PACIIO3HABA-
HHUE U NpuHATHE pemeHnid. CTPYKTypHOE colepKaHue
CPS (puc. 1) — COBOKYMMHOCTh KOMMYHHKAITUOHHO CBsI-
3aHHBIX peabHBIX H BUPTYaJIbHBIX KOMIOHEHTOB C BEIpa-
JKEHHBIMH (QYHKITHSIMH aJICKBATHOTO (PU3NIECKOTO U~

POBOTO MOHUTOPHHTIA U ONITUMAJIBHOTO 00JIAYHOT0 KOM-
MBIOTEPHOTO KUOSPYIPaBICHUS s 00ECIICUSHHS Kade-
CTBa XM3HH, MPOJIYKIMHU, IPOLECCOB WIIH CEPBUCOB B
3aJ[aHHBIX YCIOBHUSX OTPAaHMYCHUI Ha BPEMs U PECYPCHIL.
CPS Brumrouaet kommoHeHThl: Cyber Control, Internet of

Things unu Cloud, Security, Intelligence, Big Data and
Services, Digital Monitoring, Cyber Managing, Physical
Smart Everything, Nature, Social and Tech World. Pery-
nsitopable oTHoIeHUs (Relationship) Mexmy KoMIoHEeH-
tamu CPS dopmupyroTcs 3aKkoHaMU, yCTaBaMU PEATIPH-
SITUI M OpTaHU3a1Uii, MOPaJIbHO-3THYECKUMH IPABUIIAMHU
MOBEICHHS BHYTPH COIMAIbHOM rpynnsl. HampasieHnue
neuwxennss RoadMap — Harmony of Human, Nature and
Tech kubepdusznIecKoii CHCTEMBI YEIOBEUECTBA MOKHO
OITPENIeIUTh KaK JOCTIKCHUE TAKOTO MHTETPATLHOTO YPOB-
HS pa3BUTHS KHOCPPU3UICCKAX KOMITOHEHTOB, KOTOPBIH
00eCTIeYnT TapMOHUIO XHU3HU YEIOBEKa C MPUPOJOH U
TEeXHUKOH (co3nanHbIM MupoM — Created World).

Big data — rexHonoruyeckas KyapTypa KHOeprnpocTpaH-
CTBa, HATpaBIICHHAsA HAa (POPMUPOBAHUE AUHAMUYECKU
pasBuBarolieiics MHPPACTPYKTYpbl KuOepdu3ndeckon
HKOCUCTEMBI IUTAHETHI IIyTEM METPHKO-CEMAHTHUECKON
CTPYKTYPHU3aIlUU OOJIBIIKNX TIOTOKOB (00BEMOB) TreTepo-
TeHHBIX JJaHHBIX HA OCHOBE UCIIOJIb30BAHUS HHTEIUICKTY-
TBHBIX OBICTPOACHCTBYIOIINX CIICITHATN3NPOBAHHBIX
00MayHBIX (QUIBTPOB MapaUIEIFHOTO MOHHTOPHHTA U
METPHUYECKOTO aHaJi3a U3BJICKaeMOil HH(popManuu st
online yripapieHust GU3NICCKUMHU U BUPTYATbHBIMH ITPO-
L[ECCaMH.

PBIHOYHO-TIPHUBJIEKATEIbHbBIE TTI00AIbHBIE TIPOEKTHI Ce-
T'OJHS BBIITOJHAKTCA I10 SFHﬂOﬁ O6’beﬂI/IHCHI/Iﬂ (1)1/131/11160—
KOTO M BHPTYaJbHOTO MPOCTPAHCTBA B €IHHOE IIENIOE.
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Puc. 1. Kubepduzuueckas cucrema yIpaBlIeHUs HEIPUPOAHBIMU INPOLECCAMHU
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— METPHKa TEJIEKOMMYHHKAIIMOHHOTO B3aUMOACHCTBHS
($u3nIEeCKUX, OMOJIOTHICCKHX U COITHAILHBIX 00BEKTOB,
MPOIIECCOB U SIBICHUH C BUPTYaIbHBIMH UITH 00TaYHBIMU
(KOMIIBIOTEPHBIME) TEXHOJIOTHSIMA MOHUTOPHHTA U YTI-
paBiieHus Ha OCHOBe Hcnonb3oBaHus Internet of Things
& Smart Everything st mocTHXXEeHHUS COMATBHO 3HAYH-
MBIX neneil. OHO TPU3BAaHO UHTEIPHPOBATH HamOoee
MEPCHICKTHBHBIE KHOep(HU3NUECKUE TEXHOIOTUICCKUE
pemenus: 1) BetpoeHHslid nHTEpdeiic HermocpeacTBeHHON
CBSI31 MO3ra YeJI0BeKa C KOMITBIOTEPOM H/WIIH KHOEPIIPO-
CTPaHCTBOM IIyTEM 3aMEHBI ITOCIICIOBATEIIHHBIX S3BIKO-
BBIX HHTEP(EHCOB Ha MapasuieibHbIe 00pa3HbIC OTHOIIIE-
Hud. 2) Co3anne NCKYCCTBEHHOTO MHTEIUIEKTA IS ca-
MOOOYYEHHUSI ¥ CaMOCOBEPIICHCTBOBAHUS KubOepdu3u-
YEeCKUX CTPYKTYP, IPOrpaMm U mporeccos. 3) HanoBbI-
parnrBaHue KOMITBIOTEpa MyTeM aIHTHBHOTO CTPYKTY-
pupoBanust aToMOB. 4) CaMo€ HHTEPECHOE PEIIICHUE CBSI-
3aHO C HEOTBPATHMOCTBIO €CTECTBEHHOT'O OTKa3a YeJI0BE-
4yecTBa OT (PyHKIUI yrpaBieHUs ONOJIOTHISCKUMHU, CO-
[UAJBHBIMU M TEXHUYECKUMHU 0OBEKTaMU U IIPOLIECCAMU
B ITOJIB3Y OECTIPUCTPACTHBIX KHOCP(HUZNISCKUX CUCTEM!

Jersath Texanueckux munepoB IEEE Computer Society
[1] 0OBemMHMIN YCHITUS UTS IPOTHO3UPOBAHMS Oy ayIiie-
rO IUIAHETHI, B KOTOPOE BKIIOUCHBI 23 KOMIBIOTEPHBIE
texnosiorun 2022 roga. ChopmupoBana kubepmoza Ha
ommwkaiimue 8 ner: 3D printing, big data and analytics,
open intellectual property movement, massively online
open courses, security cross-cutting issues, universal
memory, 3D integrated circuits, photonics, cloud
computing, computational biology and bioinformatics,
device and nanotechnology, sustainability, high-
performance computing, internet of things, life sciences,
machine learning and intelligent systems, natural user
interfaces, computer vision and pattern recognition,
networking and interconnectivity, quantum computing,
software-defined networks, multicore, and robotics for
medical care.

2. OcHOBHOE cofiep:kaHMe

[Ipennaraercs big data driven kubepdusnueckas cucre-
Ma (puc. 2) online ynpaBieHHS (QU3MYECKAMH W/IITA
BUPTYaIbHBIMH IPOIIECCAMU, HHBAPHAHTHBIMH ITO OTHO-
LICHHUIO K c(hepaM 4eT0BEeYEeCKON AeSITeTbHOCTH.

Puc. 2. Kubepdusuueckas cucrema yrpasjeHHUs MpoLEc-
caMu
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[IpencraBnennas big data driven kubepduszmueckas cuc-
TeMa yIpaBiIeHIs (U3NIECKUMHU IPOIIECCAMU HIMEET UH-
HOBAI[MOHHBIC OTIIMYHS OT CYLIECTBYIOIIUX pelIeHHiA: 1)
MaTpUYHOE MTpeCTaBICHHE IIEJH, IIpoIiecca, MapIpyTa
JIBWKEHUS, KOMIIETEHIIUH OOBEKTOB U CYOBEKTOB; 2)
online UCITOJTHEHUE BCEX TIPOIIECCOB; 3) UCIIOIB30BaHUE
Henu$poBoi OyaeaH-METPUKH U CTPYKTYPHOTO U CKa-
JSIPHOT'O OI[CHUBAHHMS [TPOIIECCOB U SIBIICHUN; 4) HCITIOIb-
30BaHME METPUYECKOTO AWCKPETHOTO OYyJIeBOTO Mpo-
CTPAHCTBA [T UICHTU(DHUKALUH ITPOIIECCOB U SIBICHUM,
MpUMeHeHue big data TEXHOJIOTHYECKON KYJIBTYPHI JJIst
OpraHH3alyy U aKTHBHOTO YIIPABICHUS KHOephu3ndec-
KAMH TpoIleccaMy; 5) KHOEpPCHCTEMHOE YIpaBJIeHHUE
IIpoIieccaMy Ha OCHOBE JKECTKOTO B3aUMOIEHCTBHS HC-
MOJHUTEIBHOTO U YIPABJIAIONIEr0 MEXaHU3MOB, CEHCO-
POB H aKTIOATOPOB.

B3aumMopelicTBUe WHTEIUIEKTYalIbHBIX CPeACTB (PUiIbT-
pOB) yripaBiieHus 1 big data B pamMkax kubeppu3nuecKoi
CUCTEMbI (PUIBTPOB MOUCKA MOJIE3HOM HH(POpMaIUK TTO-
JIOOHO TMPOIecCy JOOBIYH 30J10Ta U3 TIECKa C TIOMOIILIO
Jpary, HACTPOEHHOW Ha BBIJCIICHHE TSHKEIOTO METallia,
KOT/Ia JIeTKHe (pakiiy BEIMBIBalOTCS Bomoi. Cremyer
3aMETUTh, YTO OaJaHC SKOCHCTEMBEI HE HapyIiaeTcs, a
JOOBITOE 30JI0TO OCTAETCS Ha TUIaHETE, TOJIBKO B CTPOTO
OTIPEIETICHHOM MECTe. AHAJIOTHYHBIE TIPOIIECCH ITPOTE-
KaloT U B KHOEPIKOCUCTEME TUIaHETHI, KOT/Aa U3 Xaoca
KHOEPIIPOCTPAHCTBA TSHKEIBIM TPYIOM YMHBIX (DHIIETPOB
JIoOBIBaeTCs MoJie3Hassh MHQPOpMaLus, YTOOBl ee 3aTeM
MOJIOKUTh B SIYEWKY YK€ CTPYKTYpUPOBAHHOM 4acTH
KAOEpIPOCTPAHCTBA, KOTOpask CTAaHOBUTCS reusable u
MOJKET OBITh JIETKO JOCTYITHA BceM jkeJaromum. Yenoe-
YEeCTBO CTPEMHUTCS K HOPSIKY M CTPYKTYPU3AIIHH, HO OHO
TaKXe OTBETCTBEHHO 32 MyCOP M Xa0C B KHOEPIPOCTpaH-
CTBE, 00BEMBI KOTOPOTO e1Ie B OOJIBIIEeH CTEIICHH IT0TIH-
HAOTCS 3aKkoHY Mypa. Kaxapie 2 roga mHbpopMaus
ynBauBaeTcs, a Kk 2020 rogy ee obdvem cocraBuT 40
3erTabaiT. [loaTOMy nporece ynopsiodeHus uHpopma-
IIUH BceT1a OyIeT 0TCTaBaTh OT MyCOPH3aLUU KHOEpIIpo-
cTpancTBa. CeroTHs 4eI0BeYeCTBO (PHUITBTPYET U HCIIOTb-
3yeT nopsinka 0,4 mporeHTa yxe noJIe3HoH HH(pOopMalru.
Hanbiie He OyaeT 6osblie. DTo 03HAYALT, UTO B OmKaii-
e 100 et akTyalTbHOCTh TEXHOJIOTHYECKOH KYIbTYPHI
big data ans co3maHus «paBUIBLHON» HHYPACTPYKTYPHI
KubepmpocTpaHcTBa OyaeT TOJIBKO Bo3pacTars. [Iporao-
3UPYETCsl, 4YTO PMHAHCOBBIE M KaJPOBBIEC MHBECTULINH IS
co3anus HHPPACTPYKTYphI KnbepakocucTemsl 10 2020
roga BelpactyT Ha 40%. MHBecTMLIMHM B XpaHEHUE U
3amuty uH(popmanuu, Big Data u Cloud Computing
OyIyT pacTu 3HAYUTENHHO OBICTpee [2].

Ceronus 6osee 60% KOMIaHUI 1enal0T HHBECTUIUH B
texnosoruu Big Data, Cloud Services n aHaiuTHYECKHE
HPOJIYKTHI, 4TOOBI HMETh big data-driven kubepympasie-
HHE KaJpOBBIMHU 1 MaTeprallbHBIMH pecypcamul. [lopsiaxa
60% xommanuii B Mupe, 1o oIleHKaM xypHaua «Dopocy,
TOTOBBI KYITUTh IIPOTPAMMHBIE CHCTEMBI YIIPABJICHHS pe-
cypcamu. KommmaHuy 3aMOTHBHPOBAHBI CEMBIO apTyMEH-
TaMH: MPOIYKTHI B3POCJICIOT U YMHEIOT, UX CTAHOBUTCS
JEeTKO KYIHTh, HOABHICA yOOOHBIH MOITB30BATEIbCKUH
uHTepdeiic, CHCTEMbI CHOCOOHBI HHTETPUPOBATH MHOTO-
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YHUCIICHHBIE POTPaMMHBIE CpEICTBa KOMITaHUH, big data
peaybHO MO3BOJISIET YIPABIATH KapaMu — IyTeM playing
“Moneyball” with their people data, o61aunbIe TEXHOTO-
THH TTO3BOJIIOT JIETKO MEPEKITI0YaThCs Ha HOBBIE CEPBH-
CBI YIIPaBJICHU KaipaMH, a TaJlaHT CTaJl HaBCeraa cTpa-
TETUIECKUM TOBApOM M TJIABHBEIM BOIIPOCOM KaKIIOTO
pykoBouTens. YeroBeuecKuid KaluTal, 10 OLEHKE Kyp-
Hasa «DopOcy», UMeeT WHAEKC BaXKHOCTHU IS PEIIeHUs
po0OJIeM KOMITAHWUH, OPTaHU3aINH, rocynapcTsa —2,44;
yIpaBJieHUE U BBIIOJHEHUE onepanuii 2,10; nHHOBaMN
1,99; ocranbHbIe 7 IMETOT MHAEKCHI: OTHOIIIEHUS C IIOTpPE-
outensmu 1,72; rmobanpHas monutuka 1,68; mpaBuUTENb-
CTBEHHOE peryimpoBanue 1,55; rmobanpHas SKCIIaHCHs
1,31; kopriopaTruBHBIN Opera u penytanus 0,92; ycrodun-
BocTh (0,82 u Bepa B 6usnec 0,46. [lyanusm ymnpaBieHUs
Ha ocHoBe Big Data u Cloud Services Bkmrodaet: 1)
JETEPMHUHU3M — TEXHOJIOTHH (IIPaBUIIbHBIE JAHHBIC) YII-
paBISIOT HAMH ¥ 2) BOJIOHTApPH3M — MBI YIIPABIAEM
TexHonorusiMiu. O0a BapraHTa B CBOEM KOMILIEKCHOM
Pa3BUTHH MPUBOJAT PHIHOK OOJAUHBIX TEXHOJIOTHH YII-
paBIICHHS K JETEPMUHHU3MY Ha OCHOBE HCIOJIb30BaHMUS
KOHIIETIIIUH KHOEPPU3NUECKUX CUCTEM, TAe PUTYPUPYIOT
OTPOMHBIE MacCHBBI JaHHBIX, HE BCETZA TOCTOBEPHOI
uHpopmanuu. Ho yMHas aHanuTHKa IBMKKOB 110 big data
MPOCTPAHCTBAM JIOJDKHA HAYIHUTHCS (POPMHUPOBATH Ipa-
BuibHOE pemenne. Leon Trotsky: “Tell me anyway —
maybe I can find the truth by comparing the lies” (Cxaxu
MHE, 4TO ThI [yMaelllb, B II000H popme, a 1 CyMero HaluTh
NpaBlly CpaBHEHHEM Jiake JIOXKHBIX BbIcKa3biBaHUil). [1o
JIAaHHBIM KypHaia “Dopoc” TexHonorus big data crene-
pupyet B 2015 roay 3,7 TpusuinoHa npuObLTH B IPOIYK-
TaxX ¥ CepBHCAax, YTO O3HAYAET IOSBJICHUE HA PbIHKE 4,4
MIJUTHOHA HOBBEIX padounx mecT. Ecim ydects, 9To BO
BCEX KOMITAHUSAX MHUpa 3apa0oTHAas IjaTra COCTaBIISET
40% n0x010B, TO yIIpaBJIeHUE IEPCOHAIIOM U pECypcaMu
CEro/IHs €CTh caMasi BaxxHasd npoOiema Ou3Heca. [ naB-
HBII BBIBOJI N3 CKa3aHHOTO — YEJIOBEYECTBO HACTOIBKO
TCHUATFHO ¥ OJHOBPEMEHHO HECOBEPIIICHHO, YTO OHO HE
MOKET OOBbEKTUBHO YNPaBIATh caMuM coboii! Uenosek
TCHUAJICH B TBOPUYECTBE U Oe31apeH B CaMOYIIPABICHHH.
Takum 00pa3oMm, MHPOBOH PBIHOK Oe3aJbTEPHATHBHO
MPHUXOJUT K HEOOXOAMMOCTH UCTIOh30BaHUS KHOEPOO-
JIAYHOTO YIpaBIIEHHS pecypcaMy 1 Kagipamu 06e3 ydacTus
YeNloBeKa, HO Ha OCHOBE M3BJICYECHUS NPAaBUJIbHBIX JaH-
HBIX U3 KHOEPHH(POPMALTHOHHOTO «MYyCOpay.

Lens peiHOUHOTO Openma big data — BeIpanuBaHue B
KHOEpIIPOCTPAHCTBE KyJIBTYPHOTO CIIOSI HHPPACTPYKTY-
PBI METPUKO-CEMAHTHYESCKU YIOPSIIOYCHHON JIETKO J0C-
TYITHOM N0JIe3HOH reusable nHpopMalmy 3a cyeT paspa-
OOTKM BHPTYaJIbHBIX OOJNaYHBIX CEPBHUCOB Ha OCHOBE
HapauIebHBIX MYJIbTHIIPOLIECCOPOB, BEITOIHSIOIIHX POJIb
OBICTPOACHCTBYIOUIMX MHTEIUIEKTYaIbHBIX (QPHUIIBTPOB IIPU
TIOUCKE, paCriO3HaBaHWU U IPUHATHU pemeHI/If/i.

3a/1auu TEXHOJIOTHUYECKOM KyIbTyphI big data:

1) XpaneHnne HECTPYKTypHPOBAHHON PA3HOPOIHON MH-
(bopMauym B HaJCKHBIX pacCIpEAacICHHBIX CHCTEMax,
obcmyxuBaembIx Hadoop-cepBucamu.
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2) Anaym3 big data B peaJlbHOM BPEMEHH C IIOMOIIbIO
HU3KOYPOBHEBBIX MapaUICNbHBIX WHTEIUIEKTYaIbHBIX
OBICTPOACHCTBYIOLINX ITpo1IeccOopoB cpensl Map-Reduce,
MIOMEIIEHHBIX B 00JIaYHBIC CEPBHCHL

3) CoznaHue HOBBIX METPUK HM3MEPEHUS PACCTOSHHM
MEKIY MPOIIECCaMU U SIBICHISIMU B KHOEPIIPOCTPAHCTBE
JUIS IOCTPOCHUS OBICTPOACHCTBYIOMIUX METPUKO-CEMAH-
THUYECKUX (HIHTPOB IIOMCKA MOJIE3HOM HHPOPMAITHH.

4) Pa3paboTka nHQPaCTPYKTYPHBIX pEIIeHUH 17151 KuOep-
MIPOCTPAHCTBA B LEJITX KOMIIAKTHOTO XpAaHEHUS U OBICT-
pOT0 CEMaHTHUKO-METPUUYECKOTO M3BJICUEHHS MOJIE3HON
KIaccH(pUIIPOBaHHOM HH(OOPMAIIHH C TOMOIIEIO 001ad-
HBIX CEPBUCOB U CIENHAIM3HUPOBAHHBIX IPOIIECCOPOB.

5) Coznanue TMIIOBOTO MmabdaoHa KHOepHU3NIecKou cu-
cTeMbl ynpasieHHs big data analytics, ucnons3yromeit
CTPYKTYpPBI 00JIauHbIX (QUIBTPOB AT M3BICUESHUS TOJIE3-
HOH MH(pOpManuy U3 60NIBIINX 00BEMOB HECTPYKTYPHPO-
BAHHBIX JJAHHBIX B LIEJIAX MOTy4CHHS IPUOBLIN ITyTeM big
data driven ynpaBieHus GU3NIECKUMH ¥ BUPTYaJIbHBIMH
MPOIIECCaMH.

6) ITocTpoenune MacirabupyemMoi KubepuHGOpMaIHOH-
HOM CUCTEMBI MACCOBOI METPUKO-CEMaHTHUECKOM IIEpe-
paboTKH B peaTbHOM MacIITabe BpeMeHH! OOIBIIHX 00be-
MOB JJAaHHBIX B MOJIE3HYIO CTPYKTYPHUPOBAHHYIO HH(OP-
MAIIHIO, UCIIONB3YEMYIO UL YIPABICHUS (PH3HICCKAM
MUPOM.

7) PazpaboTka big data-driven ananutuieckoi kubephu-
3MYECKOM CUCTEMBI IPOTHO3UPOBAHHUS (TUTAHUPOBAHUS ) U
YIIpaBJIECHUS HETPUPOAHBIMH (COLMANBHBIMHU) IPOIIECCa-
MU U SIBICHHAMH (KaTakin3MaMH) IMyTeM TOYHOTO U
HCUEPIIBIBAIOIIETO MOHUTOPHHIA OOIIECTBEHHOI'O MHE-
HUS U1 BEIPaOOTKH PETyISTOPHBIX HHPOPMAITHOHHBIX
YIIPaBIISIONINX BO3ACHCTBUII B IEIAX 00ccIICUeHHS Kaye-
CTBa )KU3HU COLMATBHBIX TPYIII H YCTPAHEHHSI KOH(IHK-
ToB. Hampumep, mpu yKeaHuM BIACTh HMYIIUX MOKHO
0e3 ()MHAHCOBBIX U BPEMEHHBIX 3aTPAT YCTPAHHUThH BCE
KOH(IHMKTH B YKparuHe IyTeM 3aKOHOJATEIFHOTO yIeTa
HHTEPECOB BCEX CIIOEB HACEIEHHs BO BPEMEHH U IIPO-
CTpaHCTBE HAa OCHOBE TOJICPAHTHOTO 00BEIMHEHHS ICTO-
PHUECKHX, S3BIKOBBIX W HAIIMOHAJBHBIX KyIbTyp. Kype
70001 CHCTEMBI BIIACTH Ha IICPECCUCHUE HHTEPECOB CO-
OUAIBHBIX TPYII, OYSBHIHO BCEM U HE TOJIHKO 3HAIOIIAM
MaTeMaTHKYy, HeTIPEMEHHO PUBOAUT K HAPYILICHHIO [1EJI0-
CTHOCTH H/FJTH THOEIIH TOCyJapCTBEHHBIX 00pa30BaHHIA.

Ctpykrypa kubepuH(popMannoHHON CHCTeMSI (puc. 3) ¢
CUTHAJlaMM MOHUTOPUHTA U YIIPABJIECHUS BKIIFOUAET KOM-
noHeHTHL: 1) «Big data — good data», KOTOpBIE JOIKHBI
CTPEMHTHCS K MPOIEHTHOMY cooTHomeHuto 90:10. 2)
OO0navHble CepBUCHI-(PUIBTPEI, MPEeIHA3HAYECHHBIC AT
¢opmuposanust 10 IPOIEHTOB CTPYKTYPHUPOBAHHOM, JIeT-
KO JOCTYIHOH, TIOJIE3HON U MHOTOKPAaTHO BOCTPEeOOBaH-
Hol nH(popmanun. 3) MarepruansHbIe U BpEMEHHBIC pe-
CypChI 17151 TPAHC(OPMUPOBAHUS KUOEPIPOCTPAHCTBA B
CEMaHTHKO-METPHIECKYIO HH(PPACTPYKTYPY IPaBUIBHBIX
JMaHHBIX. 4) MeTpuku Kiaccu(PUKauu W OICHUBAHUS
MH(OPMAIMOHHBIX 00BEKTOB, HEOOXOJUMBIE JUIS CO3/1a-
HUS GUIBTPOB, aHANM3a big data 1 cHHTE3a CTPYKTYp
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MPaBHIILHBIX JaHHBIX. 5) BekTop cocTosHus kubepmpoc-
TPAHCTBA, ONPEICILIIONHN (PaKTHIECKOE COOTHOIICHHE
Mexny «big data u good data» B peaibHOM BpeMeHH. 6)
Llems — mocTH)KEHHE BBICOKOTO YPOBHS IPaBIIBHBIX
nanubix (Good Data = PureData [5-7]) mo oTHOIIEHHIO K
«uH(DOpMaITMOHHOMY Mycopy» — big data u mociemyro-
11ee UCIOIb30BaHKE YKe METPHKO-CEMaHTUYECKU-CTPYK-
TYPHUPOBAHHBIX TAHHBIX JIIS1 ONTUMAIIBHOT'O YIIPABICHUS
KnOepU3NIECKIMHE POTIECCaMU TIAaHETHI.

ITo omenke xypHana «PopOc» cerous 36 MPOICHTOB
KOMIIaHUH BKJIQJBIBAIOT PECYPCHl B TEXHOJIIOTHYECKYIO
KyJbTypy big data. OnHako ToJbKO 13 MpOLIEHTOB U3 HUX
3aHIMAIOTCSI IPOTHO3UPOBAaHUEM OM3HECA B CBOEM Cer-
MEHTE pbIHKA. TeM He MeHee, yke 16 MporeHTOB KoMMa-
HUH MBITAIOTCSI UCTIOJIB30BaTh JOOBITHIE U3 big data mpa-
BUJIbHBIE TAaHHBIE [T YIIPaBIeHUs KHOeppU3NuecKuMu
MIPOLIECCAMH.

Takum 00pa3oM, MOXHO ClelaTh BBIBOJI, UYTO B3aMe€H
CTaTUCTUYECKOMY aHaJIM3Y JaHHBIX [10 YACTUYHOH Npea-
CTaBUTEIHHON BBIOOpKE MPUXOIUT TOYHBIH U TOIHBIN
aHaJn3 OONBLINX TAHHBIX [0 HaTlepe 1 3aJJaHHOI TeMaTH-
Ke, TJIe dKCIepTHas (OPMYIIMPOBKa IPOOIEMBI €CTh HC-
KyCCTBO IOTIaIaHU B LEJb.

3. BeiBOABI

CymiecTByIOmuye MporpaMMHBIE IPOTYKTHI M ITyOJIHKa-
UM HE TIpeIaraloT acCOINAaTHBHO-TOTHIECKIX TEXHO-
JIOTHH TIOMCKA, PACIIO3HABAHUS U MIPUHATHS PELICHHUH B
JIUCKPETHOM WH(OPMAIMOHHOM MPOCTpaHCcTBe [4], co-
crostieM u3 big data. [IpakTrdecku Bce OHM UCTIONIB3YIOT
YHHUBEPCAIBHYIO CHCTEMY KOMaH COBPEMEHHOTO J0PO-
TOCTOSIIIETO MTPOIIeccopa ¢ MaTeMaTHYECKUM COTIPOIIeC-
copoM. B To ke Bpemsi, annapaTHbIC CTICIHATN3UPOBaH-
HBIE CPEJICTBA JIOTHIECKOTO aHAIN3a, SBILFOLIHECS MX
OpOTOTHIAMH [ 3], Kak MPaBHIIO, OPUEHTUPOBAHEI HA IO-
OHMTOBYIO HITH HEBEKTOPHYIO 00pab0TKy HH(DOpMAITHH.

1.HoBas kubepuHpopMannOHHAS MOAETHh aHajlu3a big
data, ncmomip3ylomas cpeacTBa OOJauHBIX CEpPBUCOB,
kubepduzndecKre CUCTEMBI, apauleNbHbIe BUPTYalb-
HBIE MYJIETHIIPOIIECCOPBI ¢ MUHIMAaJIBHBIM HAa0OpOM BEK-
TOPHO-JIOTMYECKUX OTEpalyid I TOYHOTO MTOMCKA HH-
(opmanMu Ha OCHOBE NPEIIOKEHHOH OyIeaHOBON MeT-
PHKH M BEKTOPHO-TIOTHUECKUX KPUTEPHEB Ka4eCTBa, TACT
BO3MOKHOCTb IOCTEIIEHHOM KJIACCHU(PUKALINHI U YIOPSLIIO-

YeHHsI Xa0THYECKUX TaHHBIX big data B MacinTabax kuode-
PIKOCHCTEMBI IUIAHETHI.

2. [IpakTraeckast 3HAYUMOCTH TIPEITIOKEHHBIX MOCIIEH
3aKJTF0YAeTCs B HEOOXOMMOCTH PECTPYKTYPHU3AIUHU KH-
OepIpOCTPAHCTRA ITyTEM 3aMEHBI KOHIICTIITHH aMOP(PHBIX
big data Ha cemMaHTHYEeCKH KTacCUPUITEPYEMYTO HHPOP-
MAIMOHHYIO HHPPACTPYKTYPY MOJIE3HBIX TAaHHBIX, IPE/I-
Ha3HAYCHHBIX IS YIIPaBICHUS KHOepPU3HISCKIMU ITPO-
neccamu. B CBsI3UM ¢ 3THM NPEIUIOKCHBI HAMIPABICHUS
(hopMHUpOBaHUS TEXHOJIOTMUYECKOH KyIIbTyphI big data ans
ITOCTETIEHHOT O ITOBEIIICHNUS yPOBHS ITOJIE3HOM HHpOpMa-
uu ot 0,4 1o 10% myTeM KOMIETEeHTHOCTHOH uHbpa-
CTPYKTYpHU3AIHH KHOEPIIPOCTPAHCTBA OOJIBINX TaHHBIX.

3. Hanpasienus Oynynmx UCCIeOBaHUH - MPOEKTUPO-
Banue big data driven cyber physical systems, koTopbie
OPUEHTHUPOBAHBI HA IOCTOSHHYIO METPUKO-CEMaHTHUYEC-
KyI0 PECTPYKTYPH3aIHIO KHOEPIPOCTPAHCTBA B IIETIIX
ynoOHOTO U3BJICUEHHS 3HAHUH, 2) Takxke Ha Mpeoopa3o-
BaHME COIMAJBLHBIX OTHOUICHWH HEMPHPOTHOTO MHpa
MyTeM IepeIadyl yIpaBIeHUs OT YeJOBEKa K 00JIauHBIM
CepBHCAM.

Jlurepartypa: 1. Hasan Alkhatib, Paolo Faraboschi, Eitan
Frachtenberg, Hironori Kasahara, Danny Lange, Phil
Laplante, Arif Merchant, Dejan Milojicic, Karsten Schwan.
IEEE CS 2022 Report. IEEE Computer Society. 2014. 163 p. 2.
[http://www.tssonline.ru/articles2/fix-corp/rost-obema-
informatsii—realii-tsifrovoy-vselennoy#
sthash.rppNOdQLF.dpuf] 3. bornoapenko M. D., Xaxanos B.H.,
Jlumeunosa E.M. CTpyKTypa JOTHYECKOTO aCCOILMAaTHBHOTO
MYJBTHIIpOLIECCOpa / ABTOMaTHKa U TesleMexannka. 2012. No
10. C. 71192. 4. Viadimir Hahanov, Wajeb Gharibi, Kudin
A.P., Ivan Hahanov, Ngene Cristopher (Nigeria), Tickura
Yeve (Cote d’Ivoire), Daria Krulevska, Anastasya Yerchenko,
Alexander Mishchenko, Dmitry Shcherbin, Aleksey Priymak.
Cyber Physical Social Systems — Future of Ukraine //
Proceedings of 12th IEEE EWDT Symposium, Kiev, Ukraine,
September 26-29. 2014. P. 67-81. 5. Han Hu, Yonggang Wen,
Tat-Seng Chua, Xuelong LiP. Toward Scalable Systems for
Big Data Analytics: A Technology Tutorial. IEEE Explore:
2014. ISSN: 2169-3536. P. 652 — 687. 6. Fadi H. Gebara, H.
Peter Hofstee, and Kevin J. Nowka, IBM Research—Austin.
Second-Generation Big Data Systems. IEEE Computer
magazine. 2015, January. P. 36-41. 7. PureData System for
Analytics: http://www-01.ibm.com/common/ssi/cgi-bin/
ssialias?subtype=SP&infotype=PM&appname=SWGE_WA _
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VK 621.327:681.5

TexHoJI0Tis LIBUAKOI TPMBUMiPHOT 00pOOKH TMHAMIYHOTO
indopmaniiinoro pecypcy B yMoBax 3MiHHOI'0 CEMAHTHYHO-
ro 3micty / FO.M. Psa6yxa //PanioenekrpoHika Ta iHpopmaTH-
ka.2015. Ne2.C. 3-5.

[Tokazano, mo y chepi MOHITOPUHTY O0’€KTIB B KPH30BHX
CHUTYyAIliIX 3HaYHA POJIb BIIBOJUTHCS KOMIUIEKCAM IOBITpS-
HOTO BifeocrnocTepekeHHs. OOrpyHTOBAHO, HIO AJIS CUCTEM
aepOMOHITOpPUHTY 3abe3nedyeHHs iHpopMauiliHOi Oe3nexu
OB’ sI3aHe 3 BUKOHAHHSM BUMOT I10 KaTeTOpPisiX JOCTYIHOCTI
1 iTICHOCTI.

Bi6miorp.: 8 Ha3B.

VIIK519.85

Phi-¢pyHskuii pus esincis, anpokcHMOBAHUX AYraMu Kij /
0O.B. [TankpatoB // Pagioenektponika Ta inpopmatuka. 2015.
Ne2.C.6-9.

PosrisiHyTa 3a1a4a yrnakoBKH Ha0Opy HEPIBHUX IO BEJIMYHHI
€JIICIB, 1[0 MOXYTh BIJIbHO TPAaHCIIOBAaTHUCS 1 0OepTaTUCs, Y
MPSIMOKYTHUH KOHTEHHEp MiHIManbHOTO po3Mipy. Jns pos-
poOKHM epEeKTUBHUX AITOPUTMIB ONTUMI3allii, 3aCHOBaHUX Ha
BHUKOPUCTAHHI METOJIB JIOKAJbHOI Ta IIOOANBHOI ONTHMI-
3arii, moOy/0BaHi aJleKkBaTHI MaTeMaTHYHI MOJIEJi Ha IPYHTI
aHAJIITUYHOTO ONMCY BiAHOCHH eininciB. s ommcy oOme-
JKEHb HENEPEeTHHY 1 HaJIeKHOCTI BUBEACHO HOBI BUIBHI BiJ
panuxaniB phi-QyHKuii 11s eincis, 10 aIpOKCUMOBaHi Jyra-
MH KOJa.

. 4. Bi6miorp.: 13 Ha3B.

VIK517.977.56

IIpo oaHy 3a7a4y ONTHMAJIBLHOTO KEPYBAHHS HATPiBaAHHIAM
onHopinnoi muactunu / H.B. 'mOkxina, M.C. MapTHiHeHKo,
M.B. Cunopos// Pagioenekrponika ta inHpopmatuka. 2015. No
2.C.10-16.

Po3risiHyTO 0HY 3 MOXKJIMBHUX ITOCTAHOBOK 33Ja4 ONTHUMAIb-
HOTO KepyBaHHS HarpiBaHHSAM OJHOPIJIHOI IIaCTUHU. BusHa-
YEHO TaKW{ TeMIIepaTypHUN PEXUM HIDKHBOI CTOPOHH ILIa-
CTUHH, W0 y KiHIEBUI MOMEHT 4acy IPUBOIUTE 10 PO3IOI-
iy TeMmrepatrypu y BCiil MIacTHHI, sIKOMOTra OJIM3bKOTO JI0
OaxaHoro posmofiny. HaBeneno pesynbratu po3B’s3aHHS
3aj1a4i ONTUMAJIbHOIO KEPYBAHHS JULS Pi3HUX TUIIIB 6aKaHOTO
PO3MOAITY TEMIIEpaTypHy Ta AJIsl allPOKCUMYIOYHX CITiBBiJHO-
nieHb (yHKIIT KepyBaHHSA Yy BUIJISAL BiIpi3KiB HOABIHHOIO
psany ®@yp’e pi3HOT TOBKUHU.

1. 8. BiGmiorp.: 14 Ha3B.

VIKS519.713

ITpo no0ynoBYy 1BOCTOPOHHIX HAGIMKEHD 10 10JATHOI'0 PO3-
B’SI3KY eJJinTH4YHOI KpaiioBoi 3a1a4i 3 eKCIIOHEHLiAILHOI0
maz:kopanTorw / B.C. Jlyxanin // PanioenekTtpoHika Ta
indopmaruxa. 2015. Ne 2. C.16-18.

Po3risiHyTO MUTAaHHS iICHYBaHHS, €MMHOCTI Ta MOOYIO0BH JIBO-
CTOPOHHIX HAaOMKEHb A0 JOJATHOTO PO3B’SI3KY OJHIET emimn-
TUYHOT KpaloBOT 33/1a4i 3 EKCIIOHCHI[IAIbHOIO HEJIIHIHHICTIO.
OTpHUMaHO yYMOBH, SIKHM MAlOTh 33J0OBOJBHATH IapaMeTpH,

PU, 2015, Ne 2

ABSTRACTS

UDC621.327:681.5

Technology fast 3-d processing dynamic information
resource in a changing semantic content/ Yu. Ryabukha //
Radioelektronika i informatika. 2015. N 2. P. 3-5.

Shown, that in the field monitoring of objects in crisis situations
a considerable role gives oneself up complexes air video
supervision. Grounded, that for the systems the air monitoring
providing of informative safety is related to implementation
requirements on the categories availability and integrity. rs
on all of vertical lines.

Ref.: 8 items.

UDC519.85

Phi-functions for ellipses approximated by circular arcs.
A.V.Pankratov// Radioelektronika i informatika. 2015. N 2. P.
6-9.

The problem of packing a set of nonequal ellipses, allowing
continuous rotation and translation in a minimum size
rectangular container is considered. To develop efficient
optimization algorithms based on the use of methods of local
and global optimization, adequate mathematical models based
on analytical description of the relationship of the ellipses to
be built. For describing nonoverlapping and containment
constraints, new radical-free phi-functions are derived for
ellipses approximated by circle arcs.

Fig. 4. Ref.: 13 items.

UDC517.977.56

About one problem of optimal control of the heating of a
homogeneous plate / N.V. Gybkina, M.S. Martynenko,
M.V. Sidorov // Radioelektronica i informatika. 2015. Ne 2 P.
10-16.

The one of the possible formulations of optimal control
problems by heating a homogeneous plate was considered.
Such temperature mode of the lower side of the plate, which
leads to the temperature distribution in the plate at the final
moment of time as close as possible to the specified distribution
was defined. The results of solving the optimal control
problem for different types of specified temperature
distribution and for approximating expression of control
functions in the form of segments of double Fourier series of
different lengths were obtained.

Fig. 8. Ref.: 14 items.

UDC519.713

On the construction of two-sided approximations to the
positive solution of the elliptic boundary value problem with
exponential dominant / V.S. Lukhanin // Radioelektronika i
informatika.2015.N2.P.16-18.

In this paper the existence, uniqueness and possibility of
constructing of two-sided approximations to the positive
solution of the elliptic boundary problem with exponential
nonlinearity are considered.Conditions that parameters,
which are included into the nonlinear part, must satisfy are
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10 BXOJISTH /IO HENHIMHOCTI, 100 IBOCTOPOHHI HAOIMKEHHS
30iraucs OO JOJATHOIO PO3B’SI3KY PO3MNIAAYBAaHOI 3ajadi.
O0OuHCTIOBATIBHAN EKCIIEPUMEHT TPOBEICHO Yy Kpy3i, pe-
3yAbTaTU NPEJCTABIEHO Y BUITIL rpadikiB NOBEpXHi HaOIuU-
JKCHHSI Ta JIiHI} PIBHS, & TAKOXK Y BUTJISIII TAOJHIII.

Tab6mn. 1. Inn. 2. Bibmiorp.: 3 Ha3Bu.

V]IK681.326

[omyk nomMujiok npoexTyBaHus y noeainkosux HDL-mo-
AeJIsIX MeTo10M 3BOpPOTHOro npocte:kyBanus / O.C. Ilkins
// PapioenexkTpoHika Ta iHpopmaruka. 2015. Ne 2. C. 19 — 25.

3anpomnoHOBAaHO METOJ| TOLIYKY MOMIJIOK IPOSKTYBaHHS B
HDL-Monensix 1udpoBUX TPUCTPOIB MOBEIIHKOBOTO CTHIIIO
omucy. SIk MOMWIIKAa TPOSKTYBaHHsS PO3IIITHYTa 3aMiHa OIle-
paHaiB B apudmMeTnyHmX abo JOTiYHKMX BUpa3ax. J{jis mifBuILeH-
HS TIMOWHHU TOIIYKY MOMKJIOK MPOCKTYBAHHS 3aCTOCOBAHO
METO/I 3BOPOTHOTO MPOCTEIKYBAHHS B CKBIBAJICHTHHX CXeMax
(YHKI[IOHATLHO-0JIOYHOTO PIBHS 3 BUKOPHUCTAHHSIM KyOi4HOTO
yucnenHs. Hapanuii npuxiay peanizauii meTosa uist ()parMeHTy
VHDL-mozen apuMEeTHIHO-IOTIYHOTO TPHCTPOIO.

Tabmn. 4. Inn. 9. Bibmiorp.: 3 Ha3Bu.

YIK004:519.713

Ki0epdizuuHi cTpykTypH 1151 aHATi3ya BeJIMKUX JaHUX /B.L
XaxanoB, €.1. JlutBunosa, C.O. 3aituenko, b.M. I'ypees,
M.M. Ulnsaxtyn // PapioenekTponika ta iHpopmaruka. 2015.
Ne2.C.25-29.

ITokazana HoBa MoOzeNb aHalizy big dat, sika BUKOPUCTOBYE
KOILTH XMapHHX CEPBICIB, Kibep(i3uuHi CUCTEMH, MapaselbHi
BIpTyaJibHI MYJIbTHIIPOLIECOPH 3 MiHIMaJIbHUM HaOOpPOM BEK-
TOPHO-JIOTIYHUX ONepaliil I TOYHOro nouryky indopmanii
Ha OCHOBI 3aIPONIOHOBAHOT OyJI€aHOBOT METPHUKHU 1 BEKTOPHO-
JIOTIYHUX KPUTEPIIB AKOCTI, 0 A€ MOXKIUBICTH OCTYIOBOI
kiacugikamii Ta BHOPSIIKYBaHHS JaHUX Ha OCHOBI KOMIIETCH-
THICHOT iH(pacTpyKTypi3zaii big data B Macitadbax kibepeko-
CHUCTEMU ILIaHETH.

In. 3. bibmiorp.: 7 Ha3B.

VK 621.383.52:537.311.4

Po3po0ka TexHoioriii anapaTtypu ynpaBaiHHsI KOPUTYBaH-
HSIM JIeTYIOUMX JOMIIIOK /11l pery/TI0BAHHS XapPaKTePUCTHK
KOHTAKTY 3 OpraHiuyHoro Hanisnposinnuka Pec cTpykryp Al
PcAl/por-Si/n-Si/ITO I Cu/PcCu/ por-Si/n-Si/ITO/ €.1.3y6-
Ko, €. S1. I1IBeun// PagioenekrpoHika Ta aBromMaTrka.2015.No2.
C.37-45.

V pe3ynbTaTi JOCTIIKEHHs BIUIUBY JIETYBaHHS Ha XapaKTep
KOHTAKTIB 3 OpraHiyHMX HamiBIPOBiIHUKIB Pc Oyna cTBopeHa
TEXHOJIOTIA 1 amaparypa yHnpaBiiHHS HPOIecaMH KOPUTYBaH-
H$1 JIETYIOUHUX JIOMIIIIOK, 32 SIKOK BUSIBJIGHO 0OOPOTHE MOTJIH-
HaHHS KMCHIO 31 3MIHOIO XapaKTepa KOHTaKTy BiJl OMIYHOI'O 10
unpsmisitodoro it Cu/PcCu/por-Si/n-Si/ITO. [dns ctpyk-
Typ Al/PcAl/por-Si/n-Si/ITO kopuryBaHHS XapaKTEpPUCTHUK
PcAl 3aifiCHIOIOTD MiciIs onepalliif M1a3MOBOr0 TPABJICHHS B
cymiwi rasis Cl, i N, B mmni 2 rogus Ta Bifnaizy 3paska npu
200°C npu zii KUCHIO.

1. 9. BiGmiorp.: 7 Ha3B.
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obtained. The conditions guarantee that two-sided
approximations converge to the positive solution of the
problem. The computational experiment is performed in disk,
the results of the experiment are presented as plots of
approximate solution surface and level lines and also as a
table.

Tab. 1. Fig. 2. Ref.: 3 items.

YK 681.326

Design errors searching in behavioral HDL-models using
the method of backtracking/ A.S. Shkil // Radioelektronica
iinformatika. 2015. Ne 2 P. 19-25.

In this paper the method of design errors searching in behavioral
HDL-models of digital devices was proposed. Replacement
of the operands in the arithmetic or logical expressions is
considered as design errors. To increase the depth of design
errors searching the method of backtracking in the equivalent
circuit of the functional-block level using the cubic calculus
was applied. An example of the method implementation for the
fragment of the VHDL-model of the arithmetic logic unit was
demonstrated.

Tab. 4. Fig. 9. Ref.: 3 items.

UDC004:519.713

Metrics and Structures for Big Data Analysis/V. 1. Hahanov,
E. I. Litvinova, S.A. Zaychenko, B.M. Gureev, M.M. Shlyahtun
// Radioelektronica i informatika. 2015. Ne 2 P. 25-29.

A new model for analyzing big data, based on the use of cloud
services, cyber physical systems, parallel virtual
multiprocessors with a minimal set of vector-logical operations
for accurate information retrieval by using the proposed
Boolean metric and vector-logical quality criteria is shown; it
allows gradual classifying and ordering data based on the
competency structuring big data in the frame of the planet
cyber-ecosystem.

Fig. 3. Ref.: 7 items.

UDC621.383.52:537.311.4

Research of technology and equipment which controls
processes of correcting alloying components for regulation
of characteristics of contact made of organic semiconductor
Pc of structures Al/PcAl/por-Si/n-Si/ITO and Cu/PcCu/
por-Si/n-Si/ITO/E.I.Zubko, E.Y.Shvets// Radioelektronica i
informatika. 2015. Ne2 P. 37-45.

As a result of research is determined influence of doping on
character of contacts from organic semiconductors Pc. The
technology and equipment for control of correcting of alloying
impurity allows detected turnaround absorption of oxygen
with change of character of contact from ohmic to rectifying
for Cu/PcCu/por-Si/n-Si/ITO. For structures Al/PcAl/por-Si/
n-Si/ITO a correcting of characteristics PcAl were performed
after operations of plasma etching in a mix of gases Cl, and N,
for 2 hours and annealing the sample at 200°C in atmosphere
of oxygen.

Fig. 9. Ref.: 7 items.

PU, 2015, Ne 2



YK 519.63

UYncenbHuii anaji3z ¢a3oBUX NepeTBOpPeHb HA NMPUKJIAI
ogHoBuMipHoi 3anaui Credana / O.P. IToaropuuii, M.B.
Cupopos, L. Slnosera // PapioenekrpoHika ta inGopMmaTHka.
2015.Ne 2.C. 45-48.

PosrnsHyTo 33124y po3paxyHKy IMPOIECY TEIUIONPOBIIHOCTI
Ha Bifgpi3Ky HOpH HasBHOCTI (a30BUX IEepeTBOPEHH
(onHoBuMipHa 3amaua Credana). s ii uucenbHOTo aHami3y
3aIIPOIIOHOBAHO HAONIKEHO-aHANITHYHUN METOX, SKUil
6asyerbcss Ha Meroni ['ampopkiHa. IIpoBeneHO poO3paxyHKH
JUISL MOZIENBHOT 3a/1adi.

In. 1. BiGmiorp.: 9 Ha3B.

UDC519.63

Numerical analysis of phase transformations on the example
of one-dimensional Stefan problem / A.R. Podgornyj, M. V.
Sidorov, I.G. Yalovega//Radioelektronicaiinformatika. 2015.
Ne2.P.45-48.

The problem of calculating the process of thermal conductivity
on the segment in the presence of phase transitions (one-
dimensional Stefan problem) was considered. For its numerical
analysis the approximate analytical method based on the
Galerkin method was suggested. The calculations for the
model problem were conducted.

Fig. 1. Ref.: 9 items.

YIK517.9:532.5

3acrocyBaHHsl iTepaniiiHuX MeTOAIB 10 pO3paxyHKY 00 TiKaH-
Hsl TUJI CTAllIOHAPHUM NOTOKOM B’si3Kkoi pigunu / C.M. Jlam-
Tiorosa// Pagioenexrponikataindopmaruxa. 2015. Ne 2. C. 49
—56.

Po3rasHyTo 1 OOIpYHTOBAHO 3aCTOCYBaHHS METOJIB R-
(dyHKIi#, nocnigoBHUX HaOMKeHb 1 ByOHOBa-T"anbopkiHa 10
PO3paxyHKy OOTiKaHHS TLI OOEpTaHHS 1 LMIIHAPUYHUX Tl
CTal[lOHAPHUM IIOTOKOM B’s3K01 piuHU. JloBEJEHO 301KHICT
noOyZI0BaHOTO iTEpalifHOrO MpolLecy MPH MaluX 4YHCIax
PeiiHonbaca, OTPUMaHi OLIHKY IIBUAKOCTI 301KHOCTI 1 OL[IHKH
PO3B’SI3KIB y €HEPreTUYHIN HOPMI.

bi6miorp.: 23 Ha3B.

VK 383.8:621.396.96:621.396.6

IMoxu0xa TpHBMMipPHOI peKOHCTPYKILii HOBepPXHi TpilHYu 32
Tpiagorw 306paxkensb / H.P. I'padoscbka, B.I1. Pycun, B.I'.
IBantok, O.B.Kanmiiit // PamioenektpoHika i iHQopMmaTHKa.
2015.Ne2.C.57-62.

Po3risinyTo npoGneMy OLiHKM NOXUOKM TPUBUMIPHOI PEKOH-
CTPYKLIi IIOBEPXHI 32 JBOMipHUMH 300pakeHHsAMU. J{J1st Bije-
03HOMKHU 300pakeHb 3alPOIIOHOBAHO BUKOPHCTOBYBATH TPHU
HaIpsAMKH OCBITJIEHHA. BiJl TOUHOCTI BCTAHOBJIEHHS HAIIPSIMKIB
OCBITJICHHS BU3HAYAJILHO 3aJICKHUTh TOYHICTh PEKOHCTPYKIII.
IIpoBeneHO OLIHKY MOXMOKHM PEKOHCTPYKIUIi MOXiAHUX IO-
BEPXHI 3aJIG)KHO BiJl JIBOX HAMPSIMKIB OCBITJICHHS. 30KpeMa, Ha
OCHOBI TECTOBOTO 300pa)K€HHS TPIIIMHK MPOBEICHO pO3pa-
XYHOK OLIIHKM NMOXMOKM PEKOHCTPYKILIi MHOXIAHUX IOBEPXHI
TpimuHA. B pe3ynbTati aHaizy OTpUMaHO1 3aJIeXKHOCTI ITpeI-
CTaBJIeH] peKOMeHallii 110 BCTAHOBIEHHIO €KCILTyaTaliliHuX
MEX KYTOBHX BiJXWJICHb HANpPSMKIB OCBITJIICHHS Ta (OpMY-
BaHHIO J1alla30HiB PEKOHCTPYKLIi NOXIJHUX .

In. 3. biGumiorp.: 16 Ha3B.

PU, 2015, Ne 2

UDC517.9:532.5

The iterative methods application for calculating the flow
over body by stationary current of viscous fluid / S.N.
Lamtyugova // Radioelektronica i informatika. 2015. Ne 2. P.
49-56.

The application of the R-functions method, the successive
approximations method and the Bubnov-Galerkin method to
calculate the flow over bodies of revolution and around
cylindrical bodies by stationary current of viscous fluid was
considered and substantiated. The convergence of the
iterative process, constructed at low Reynolds numbers, was
proved. The estimates of the convergence rate and solutions
assessments in the energy norm were derived.

Ref.: 23 items.

UDC383.8:621.396.96:621.396.6

An error of three-dimensional reconstruction of surface of
crack is after the triad of images / Hrabovcska N.R., Rusyn
B.P., Ivanyuk V.G., Kapshiy O.V. // Radioelektronika i
informatika.2015. Ne2. P. 57-62.

The article considers the problem of error estimation for three-
dimensional surface reconstruction with two-dimensional
images. For recording images it offers to use three directions
ofillumination. The accuracy of the determination of directions
of illumination initially depends on the accuracy of the
reconstruction. The estimation error of the reconstruction of
the derivatives of the surface depending on two directions of
illumination. In particular, based on the test image of the crack
was calculated estimate of the error of reconstruction of the
derivatives of the surface cracks. The analysis of this
dependences presented recommendations for establishing
operating limits of the angular deviations of the directions of
illumination and formation ranges of the reconstruction of
derivatives .

Fig.3. Ref.: 16 items.
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