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VIK004:519.713
METPUKA JIJI51 AHAJIU3A BIG DATA

XAXAHOB B.A., MUIIJ[EHKO A.C.,
ObPU3AH B.U., TAMER BANI AMER

Ipemnaraercs WHpacTpykTypa oOecIeUeHUs Iapallienb-
HOro aHamnm3a big data Jurs moncka, pacro3HaBaHUS M IPHHS-
THS peIIeHHH Ha OCHOBE WCHONB30BAHUS IPEIT0KESHHOU
METPHKH KHOEpIpOCTpaHCTBa. lcronb3yercs MeTpuKka aHa-
nm3a kubepnpocrpanctsa (big data), koTopas XapakTepusy-
eTcsl HallMYHeM eIMHCTBEHHON JOTHUYECKOH XOr-oleparnu
JUISL OIpEeNeNICHUs] KHOeppacCTOSHUSA ITyTeM IUKIHIECKOTO
3aMBIKaHHUs HE MEHee OFHOrO O0BEeKTa, YTO JAeT BO3MOX-
HOCTH HA IOPSAIOK MOBBICUTEH OBICTPOJCHCTBHE aHAIN3a JaH-
HBIX.

1. BBeneHue

Kubephusndeckas cucrema npu3BaHa clieNaTh aKTUBHON
KoHIenIwmio big data, paccmarpuBas OONbIIHE JAHHEBIE BO
B3aMMOJICICTBUY C KnOepcrcTeMamu (001aKaMu ) yrpaB-
JICHUS1, ODHEHTHPOBAHHBIMH Ha IIOKMCK, PACIIO3HABAHUE U
npunstue pemeHuil. CtpykrypHoe cogepkanue CPS —
COBOKYITHOCT KOMMYHHUKAI[IOHHO CBSI3aHHBIX PEaIbHBIX
U BUPTYaJbHBIX KOMIIOHEHTOB C BBIPAKEHHBIMU (DYHK-
UM a1€KBATHOTO (PM3HIECKOTO0 [IU(POBOTO MOHUTO-
pHHTa M ONI TAMAIEHOTO 00JIAYHOT0 KOMIBIOTEPHOT O KH-
OepynpaBiIeHHS AJIs 00ECIIEYSHUS Ka4eCTBa )KU3HU, TIPO-
TyKIIWH, TPOIIECCOB MITM CEPBHCOB B 33/IaHHBIX YCIOBUX
orpaHuYeHHN Ha BpeMs U pecypchl. CPS Briroyaer koM-
noHeHThl: Cyber Control, Internet of Things uiu Cloud,
Security, Intelligence, Big Data and Services, Digital
Monitoring, Cyber Managing, Physical Smart Everything,
Nature, Social, and Tech World. Perynsitopasie oTHoIIIE-
Hus (Relationship) mexmy komnoneaTamu CPS dopmu-
PYIOTCSI 3aKOHAMH, YCTaBaMU IPEIIPUSITAN 1 OpraHm3a-
LI, MOPaJIbHO-ITHIECKUMH ITPABIIIAMH IOBEICHHS BHYT-
pu couunanbHOW rpynnel. HampaBieHue ABUKEHUS
RoadMap — Harmony of Human, Nature and Tech ku6ep-
(U3NIECKOI CHCTEMEBI YETIOBEUECTBA MOYKHO OITPEICIUTh
KaK IOCTH)KEHHE TAKOTO HHTETIPaIbHOTO YPOBHS PAa3BUTHS
KuOep(hU3HUECKIX KOMIIOHEHTOB, KOTOPBIH 00ECIIeUnT
TapMOHUIO JKW3HU YEJIOBEKA C MPUPOAOHM U TEXHUKOU
(coznanabM MupoM — Created World).

Big Data — TexHoNMOrn4yeckas KyabTypa KHOeppocTpaH-
CTBa, HalpaBlieHHAas Ha (JOPMHUPOBAHUE TUHAMHUYECKU
pasBuBaroliericss UHPPACTPYKTYpbl KubOephuzmueckon
9KOCHUCTEMBI [UTAHETHI [TyTEM CEMAHTUYECKON CTPYKTYPH-
3aIMH OOJBIITUX MTOTOKOB (00BEMOB) FeTEPOreHHBIX JIaH-
HBIX Ha OCHOBE HCIIOJIb30BaHM S MHTEILUICKTYaIbHBIX ObIC-
TPOACHCTBYIONIHX CIICIIAATN3HPOBAHHBIX 00JAYHBIX (DHITh-
TPOB MapauIeIbHOr0 MOHUTOPHHTA K METPHYECKOrO aHa-
JIM3a U3BJIeKaeMOH HH(pOpMAIIHH [T online yrpaBieHUS
(U3MYECKUMU ¥ BUPTYaJIbHBIMH IIPOLIECCAMHU.

Big data driven kubepdusudeckas cuctemMa yrnpaBJiieHUs
(U3UUIECKUMH IPOLIECCAME IMEET MHHOBAIMOHHBIE OTIIH-
YUl OT CYIIECTBYIOIIUX PELICHHI, B YACTHOCTH, UCTIOJb-
30BaHUE HEMU(PPOBOI OyiieaH-METPUKH JIS CTPYKTYPHO-
IO ¥ CKaJISIPHOTO OLIEHUBAHHUSI TIPOIIECCOB U SBICHUH.
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Lens big data — BeIpamuBanue B KHOEPIPOCTPAHCTBE
KYJIBTYPHOT'O CIIOSl HHPPACTPYKTYPHI METPHKO-CEMAHTH -
YECKHM YTOPSAOYEHHON JIErKO JOCTYIHOM IOJIE3HOMN
reusable nHpOpMAaIUK 3a cHET pa3pabOTKU BUPTYaTbHBIX
00JTAYHBIX CEPBUCOB, BBHIMTOTHSIONIMX POJIb OBICTPOICH -
CTBYIOIIUX WHTEIUICKTYaIbHBIX (UIBTPOB B MPOIIECCax
TOMCKa, pACTIO3HABAHMUS U TPUHSTHUS PEIICHH.

OTcroa o1HA U3 33129 TEXHOIOTUIECKOM KyIbTYpHI big
data— co3nanue meTpuk u3mepenus (1ud hepeHuupona-
HUS1) TIPOLECCOB U SBJICHUI B KUOEPIPOCTPAHCTBE IS
MOCTPOCHU S OBICTPOIEHCTBYIOIINX CEMAaHTUYECKHX H OIIe-
HUBAIOMIKX (PMITBTPOB ITOKCKA OJIE3HON HH(OpMAIUH.

2. MeTpuka s aHanu3a big data

Unes, ciocoOCTBYOMIAS TOBBIIICHUIO OBICTPOICHCTBUS
ananmu3a bigdata—yOpaTh U3 BUPTYaIbHOI'0 KOMITBIOTEPA
«TSDKEITOBECHYIO» apu(METHKY U TpaHC(HOpMHPOBATH
OCBOOOIUBIIIHECS PECYPCHI VTS CO3JAHUS MTapajlIeIbHO-
r0 BHPTYaJbHOTO MYJIBTHIIPOIIECCOPA BEKTOPHO-JIOTH-
YECKUX BBIUYMCIICHHUH B IIEJSIX TOMCKA, PACTIO3HABAHIS U
MPUHATHS PEIICHUN C TOMOIIBIO0 TPUMHTHUBHBIX OIepa-
nuii: and, or, not, xor. Crieranu3arysi KOMIIbIOTEPHOTO
W3JICTIVSI, OPUCHTHPOBAHHAS HA MCIIOIH30BAHUE TOIBKO
JIOTMYECKUX OIEPAIIHii, TAeT BO3MOXKHOCTh CYIICCTBEH-
HO (x100) moBBICUTH OBICTPOACHCTBHE pELLICHUS HeapH (-
METHYECKuX 3a1a4. VIckiroueHne apupMeTHIECKHX OITe-
panuii, HCIIONB30BaHNE NAPaJUICIH3MAa AITeOpbl BEKTOPHON
JIOTHKH, MYJIBTUIIPOLECCOPHOCT ApXHUTEKTYPhI CO3MAIOT
3¢ dexTuBHYI0 HHPPACTPYKTYPY, KOTOpas 00BEIUHSET
MaTEMaTHYECKYI0 M TEXHOJOTHYECKYIO KYIbTYPY IS
peLIeHNUs MPUKIIATHBIX 3a/1a4 aHAIN3a KHOepIpOCTpaH-
cTBa. PEIHOYHAS IPUBIIEKATEIHLHOCTD JJOTHYECKOTO BUP-
TyalbHOTO MyJnbTHnpomeccopa (Logical Vitual
MultiProcessor— LVMP) onpenensiercsi COTHIME CTapbIxX
Y HOBBIX JIOTHYECKHX T10 CBOEH MPUPOJIE 3a71a4, KOTOpPHIE
B HACTOsIIIee BPeMsI peIaroTcs He Beerna Heah HeKTHBHO
Ha N30BITOYHBIX YHUBEPCATBHBIX KOMIIBIOTEPAX C MOIII-
HBIMHU apA(PMETHIECKIMH IIPOIIECCOPAMH.

Lems nccnenoBaHUS — CYIIECTBEHHOE ITOBEIIIICHHE OBICTPO-
JECTBHS TIPOIEIYp TOUCKA, PACIIO3HABAHKS M TPUHATHS
PpELIEHNI TyTeM MYJIBTHIIPOLIECCOPHON 1 MapaieIbHOM pe-
QJIM3AIIY ACCOMATHBHO-JIOTMIECKIX BEKTOPHBIX OITePaIHii
U1 aHATK3a OOJIBIINX TAHHBIX B BEKTOPHOM JIOTHIECKOM
MPOCTpaHCTBE 0€3 HCIIONTB30BaHMS ApH(PMETHUECKUX OTTe-
pamii.

JIJIs 1OCTHIKESHHUS TOCTABJICHHOM 11eJTH HEOOXOIMMO pas-
paboTaTh Heapr(PMETUIECKYHO METPHKY OLICHHBAHHS BEK-
TOPHO-JIOTUYECKUX pEIICHUH B KUOEpHETHYECKOM big
data mpocTpaHcTBeE.

OOBEKTOM HCCIICTIOBAaHUS SBJISACTCS WHQPPACTPYKTYypa
MPOLIECCOB MMOMCKA, PACIIO3HABAHMS U IPHHSATHS Peliie-
HuH B big data mpocTpaHCTBE HAa OCHOBE HCITOJIb30BAHUS
anreOpbl BEKTOPHO# JIOTHKH, KBAHTOBBIX CTPYKTYP JaH-
HBIX, BBIYMCIUTENLHOM apXUTEKTYPbI aHAJIHM3a ACCOLHA-
THUBHO-JIOTUYECKUX CTPYKTYP IAaHHBIX M Heapr(MeTHuec-
KO0 HHTETPAIbHOTO KPUTEPHSI KAYEeCTBA.

B mpouecce uccnenoBaHui UCIOIB30BAHBI UCTOYHUKHU
HayYHO-TEXHUYIECKOW HH(OPMAIIVH: aCCOIUATHBHO-JI0-
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THYECKHE CTPYKTYPhI TAHHBIX JJISI pEIICHHSI HH () OpMaIiy-
OHHBIX 3a/1a4 [2]; anmapaTHas miaTdopMa BEKTOPHO-
JIOTMYECKOT0 aHAIN3a MH(OPMALIUK; MOJEITH U METOIBI
JMCKPETHOTO aHAJIM3a U CHHTE3a 00bEKTOB KHOEPIIPO-
cTpaHCTBa [3], a Takke KyOUTHOE ITPpeACTaBICHUE JHC-
KpPETHBIX 00BEKTOB [1].

JcKpeTHOEe BEKTOPHO-JIOTHYECKOE MTPOCTPAHCTBO (KHU-
OepIpOCTPAHCTBO) — COBOKYITHOCTh B3aMMOJICHCTBYIO-
IIMX [0 COOTBETCTBYIOMIECH METPHKE HH(OPMAIIHOHHBIX
MIPOIIECCOB U SIBJIEHUI, OTUCHIBAEMBIX BEKTOPAMH JIOTH -
YeCKHUX MEPEMEHHBIX U UCTIONB3YIOUINX B KAUeCTBE HO-
CHUTENSl KOMITbIOTEPHBIE CUCTEMBI U CETH.

Mertpuka — criocod U3MEpeHHUS PACCTOSHIS B KHOEPITPO-
CTpaHCTBE MEX/ly KOMITIOHEHTaMH IPOLIECCOB UJITH SIBJIE-
HUU, ONMCAHHBIX BEKTOPAMHU JIOTMYECKUX IIEPEMEHHBIX,
3aJ]aBaeMbIX B OyJIEBOM MU OyleaHOBOM (MHOTO3HAY-
HOM) andasuTe. PaccTosiHre B KHOSPIPOCTPAHCTBE —3TO
XOr-OTHOILIEHHE (CUMMETPUYECKOH Pa3HOCTH) MEXIY
OTJIMYHBIM OT HYJIS YHACIIOM BEKTOPOB, 0003HAYAFOIIIX
KOMIIOHEHTHI ITPOLIECCa MIIH ABJICHU S, YTO OTIIMYAET €T
OT KOJIOBOT'O paccTOsiHUS 1Mo X3MMHUHTY. PaccrosiHue,
npou3BoHas (OyieBa), CTENCHb U3MCHEHUS, Pa3IuIns
WM OJIM30CTH €CTh N30MOP(HBIE TOHSTHUS, CBSI3aHHBIE C
OIpeIeIEHUEM OTHOLLEHUS ABYX KOMIIOHEHTOB ITpOIiec-
ca wiu siBneHus. [1oHsTHe GIM30CTH (PACCTOSHUS ) KOM-
MTOHEHTOB B KHOEPIIPOCTPAHCTBE €CTh MEPA UX PA3ITHUHSL.
[Iponenypsl cpaBHEHUs, UBMEPEHUS, OLIGHUBAHUS, pac-
MO3HaBaHUs, TECTUPOBAHUS, JUAarHOCTUPOBAHUS, UICH-
TUQUIHUPOBAHUS €CTh CITOCO0 OMPEICIICHISI OTHOIICHHST
TIPY HAJIMYUH HE MEHEE, YeM JIBYX OOBEKTOB.

KOMIIOHEHT POCTPaHCTBA MPEICTaBIIEH K-MepHBIM (IBO-
WYHBIM) BEKTOPOM 8 = (8,,...,8,...,8, ), 8, € {01},

r7ie KaXJasi ero KoopauHaTa ornpeesieHa B JBOUYHOM
angasure, 0 — «I0XKBY, 1 — «uicTHHAY. Hymb-BeKTOp €CTh
k-MepHBIH KOPTEX, Bce KOOPAMHATHI KOTOPOTO PAaBHBI

HyTTIO: 8 =0,j=Lk.

Merpuka [} KuGepHETHYECKOrO IPOCTPAHCTBA ONpeIe-
JISIeTCSI e IMHCTBEHHBIM PaBEHCTBOM, KOTOpOe (hOpMHPY-
€T HYJIb-BEKTOP JUTS XOr-CyMMBbI pacCTosHui d, Mesxty

HEHYJIEBBIM M KOHEYHBIM YHCJIOM TOYEK (OOBEKTOB),
3aMKHYTBIX B LIUKJI

n
TCe N — KOJIMYECTBO (]_ICJ'IOG I{I/ICJ'IO) paCCTO}IHI/Iﬁ MEXIY

KOMITOHEHTaMH (BEKTOpaMH) IPOCTPAHCTBA, COCTaBIIS-

toummu wikn D =(d,,...,d.,...,d ), d, — Bekrop
paccTosHHUS, COOTBETCTBYIOLINI peOpy LIUKIIA, COSTHHS-
JOIIEMY JiBa KOMITOHEHTa (BEKTOpa) a,b MpoCTpaHCTBa,
KOTOpBIi Jajee o0o3HavaeTcs 6e3 nHaekca kak d(a,b).
PaccrosiHre Mexay 1ByMs 00beKTamMu (BEKTOPaMHK) a U
b ectp mpomssoxmeri Bekrop: d(a,b)=(a; ®b J)f )
BeKTopHOMY 3HAYEHHU IO PACCTOSIHUSI COOTBETCTBYET HOP-
Ma — CKaJSIPHOE PACCTOSHUE MO0 XIMMHHIY MEXIy
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JIByMsI BEKTOpaMH — KaK YMCIIO equHul] BekTopa d(a,b).
Wnaue: MeTpuKa [3 BEKTOPHOIO JIOTMYECKOT0 IBOMYHOTO

MPOCTPAHCTBA €CTh paBHAas HYJb-BEKTOPY XOr-cymma
paccTosHUN MEX Ty KOHEUHBIM YHCIIOM TOUEK (BEPILKH)
rpada, oopaszyromux nuki. CyMmma n-MepHbIX JBOMYHBIX
BEKTOPOB, 3a/1aI01UX KOOPAMHATHI TOUEK LIMKINYECKOM
(burypsl, paBHa HylIb-BeKTOpY. CBEpTKa IIPOCTPAHCTBA B
HYJIb-BEKTOP IPEACTABIISET UHTEPEC AJ15I MHOTUX ITPAKTH-
YecKHX 3aJa4, BKIII0Yas: AMarHOCTUPOBAHNUE U HCIIPaB-
JICHHE OMIMOOK MU TIepeaaye HH(OopManny Mo KaHaiaM
CBSI3U; TIOMCK JIe(DEKTOB B U POBBIX U3IETHIX Ha OCHO-
B€ JIBy3HAYHBIX U MHOT'O3HAYHBIX TaOJIHII HEHCITPABHOC-
teit. Kpome Toro, Ha o0cCHOBe BBEZIEHHOM METPUKH MOYKHO
nath Oonee hopMaIbHOE OpeeNieHre KHOepIpoCcTpaH-
CTBa, KOTOPOE SBJISIETCS] BEKTOPHO-JIOTMYECKUM, HOPMU-

pyeMbIM B -MeTpHKOﬁ, rae xor-cymma paCCTOHHI/Iﬁ MCEXK-

Ay KOHCYHBIM YU CJIOM TOYCK IIUKJIa paBHA HYJIb-BEKTOPY.
OnpeﬂeneHI/Ie METPUKHU CTABUT BOTJIABY yIJIa HE DJIEMCH-
Tbl MHOXXCCTBA, a OTHOLICHU S, YTO ITO3BOJIACT COKPATUTD
CHUCTEMY AKCHUOM (TO)KI[CCTBGHHOCTI/I, CHUMMCTPUHU U TPAH-
SUTHUBHOI'O TPEYT'OJIbHOT'O 3aMBIKaHI/I$[) CTpPEX 10 OJTHOM 1
PacCpoOCTPaHUTD €€ JIeCTBHE Ha CKOJIb YroaHO CIIOXKHbBIC
KOHCTPYKIIMU N-MEPHOro JIOTM4YECKOro MmpoCTpaHCTBa.
Kiaccuaeckoe 3aIaHMC METPHUKU IJI OIPECACIICHUA B3au-
MOJAEHUCTBUS OL[HOf/i, ABYX U TPEX TOYUCK B BEKTOPHOM JIOTHU-

YECKOM TIPOCTPAHCTBE SBISIETCS YACTHBIM CTydaeM [3 -
MeTpuKH pH i=1,2,3 COOTBETCTBEHHO:

d,=0&a=b;
M=4d, ®@d, =0« d(a,b) =d(b,a); ()
d, ®d, ®d, =0« d(a,b) ®d(b,c) =d(a,c).

BekTopHO-JIOrn4ecKnii TpaH3U TUBHBIN TPEYTOIbHUK (2)
HMMEET NOJIHYIO aHAJIOTHIO YU CIIEHHOMY U3MEPEHUIO pac-
CTOSIHUSL B METPUUECKOM M-TIpoCTpaHCTBE, KOTOPOE 3a-
JTAETCS CUCTEMOW aKCHOM, ONPEACIIAIONIEN B3auMOICH -
CTBHE OTHOM, IBYX U TPEX TOUCK B JTFOOOM ITPOCTPAHCTBE:

d(a,b)=0<>a=b;
d(a,b) =d(b,a); 3)
d(a,b) ®d(b,c) > d(a,c).

Crienurka akCHOMBI TpeyrojbHUKa (3) METPUIECKOTO
MPOCTPAHCTBA 3AKIIOYAETCS B YACICHHOM (CKAJISIPHOM )
CpPaBHCHHHU PACCTOSIHUH TpeX OOBEKTOB, KOTJa HHTEP-
BaJIbHAS HEOIIPEAEIEHHOCTh OTBETA — IBE CTOPOHEI TPEY-
TOJIBHUKA MOTYT OBITh OOJIbIIIEe THOO paBHBI TPEThEH —
MaJIONPUTOJHA ISl ONpEeNeNeHUs] TOYHON IITHHEI
MOCJHEIHEN CTOPOHBL. BEKTOPHO-TOrHYeCKOE MPOCTPaH-
CTBO yCTpaHseT JaHHBIN HEIOCTATOK, ITOTHOCTBIO MCKITIO-
9aeT CTENeHb HeOIPeeTICHHOCTH B ONHAPHOM OTHOIIIE-
HUU JETCPMUHUPOBAHHBIX COCTOSHHUM IMPOLECCOB HIIH
SIBIEHU. B 9TOM City4yae yncneHHast HEOpeaeIeHHOCTb
TPEThel CTOPOHBI TPEYTOIBHIUKA B BEKTOPHOM JIOTHUEC-
KOM IPOCTPaHCTBE MprodpeTaeT HopMy TOYHOTO TBOUY-
HOT'0 BEKTOPA, KOTOPBII XapaKTePrU3yeT PacCTOSHIE MEXKITY
IBYMsI OOBEKTaMH M BBIYHCISICTCS HA OCHOBE 3HAHUS
PacCTOSIHAHN JBYX APYTHX CTOPOH TPEYTOJIBHUKA:

M=
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d(a,b)®d(b,c) =d(a,c) — d(a,b) ® d(b,c) @ d(a,c) =0.

Ilpumep 1. VImeercs ATh TOUEK B BEKTOPHOM IPOCTPAH-
cree: (000111, 111000, 101010, 010101, 110011). 3a-
MBIKaHUE 3TUX TOUYEK B LIUKJI IAET CIEAYIOIIIE CTOPOHBI-
paccrosinus BratuyronsHuke: (111111,010010, 111111,
100110, 110100).

[ToxoopnuHaTHOE CIIOKEHHE BCEX BEKTOPOB JIAET PE3yJIb-
taT (000000). [TpakTideckas 3HaYMMOCTB TAHHOTO (PaKTa
3aKJIH0YAETCS B BO3MOXXHOCTH BOCCTAHOBIIECHUS 0000
paccTosiHUs B 3aMKHYTOM LIMKJIE, €CITU U3BECTHHI (n-1)
cTopoH Gurypsl. s TpeyrompHIKa 3TO 03HaYaeT BOC-
CTaHOBJICHUE TPETbel CTOPOHBI MO M3BECTHBIM IBYM.
Ecnu xe co3nath U3 TpeyrojibHUKOB 3aMKHYTOE JIOTH-
YECKOE MPOCTPAHCTBO, TO MOXKHO COKOHOMUTHL 66% OT
o0beMa TaHHBIX, KOTOPBIH POPMHUPYET BCE PACCTOSHUS B
JIOTUYECKOM TIPOCTPAHCTBE.

MeTpI/IKa B KI/I6epHeTI/I'-IeCKOF OMHOI'O3HAYHOTI'O BEKTOP-
HO-JIOTUYCCKOTI'0 MPOCTpaHCTBAa €CTb BEKTOP, paBHI;IfI
3HA4YCHUIO @ 10 BCEM KOOpAUHAaTaMm, HO.]'Iy‘IeHHI:IfI my-

TEM NMMPUMCEHCHUSA CI/IMMeTpI/I‘{eCKOﬁ Pa3HOCTH PACCTOA-
HUM MEXAY KOHCYHBIM YHCIIOM TOYCK, 06pa3y}0nmx
UK

B:éd;@, 4)

rAe KaxKaasli KOOpAWuHATa BEKTOpP4A, COOTBETCTBYIOLICTO
OG’BCKTy, OIMpeacicHa B aJ'I(l)aBI/ITe, COCTaBJIAIOIIEM 6yne-
dH Ha YHUBEpPCYME€ MNPUMHUTHBOB MOLIIHOCTBIO D!

a= (0, 0o, O ), m =27

PaBeHCTBO MyCTOMY BEKTOPY CHMMETPUYECKON Pa3HOCTH
MIOKOOPMHATHOT'O TEOPETUKO-MHOKECTBEHHOI'O B3aHMO-
JeiicTBU (4) MOIUepPKUBAET PABHO3HAYHOCTD KOMITOHEH-
TOB (pacCTOSIHHH ), y9aCTBYIOIIUX B (QOPMHUPOBAHMH ypaB-
HEHUs, T/Ieé €MHCTBEHHAas KOOpAMHAaTHas onepauus

d; ;Ad,,, ;, ucnionb3yemas, HanpUMep, B YETHIPEX3HAY-

Hoii moxern Kaunropa A = {0,1,x,},x ={0,1}, on-
penenseTCs COOTBETCTBYIOMIECH TaOIHIIeH
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31ech TaKkKe IPUBEICHbBI TAOIU bl KICTUHHOCTH IS APY-
rux 6a30BbIX TEOPETUKO-MHOXKECTBEHHbIX OIepaliuii (1ie-
peceuenune, 00beAMHEHNE, IOOJIHEHUE ), TAJIee UCITOJb-
3yeMbIX M0 TeKCTy. YHUCIO MPUMHTHUBHBIX CHMBOJIOB,
00pa3yroNHX 3aMKHYThIN OTHOCHUTEITBHO TEOPETUKO-MHO-
’KECTBEHHBIX KOOPIMHATHBIX OIepaluii anaBut, MOXKET
OBITh yBeIM4YeHO. [Tpr 3TOM MomHOCTh anaButa (OyJie-

aHa) ompeensercs BrpakenueM m = 2° | rie p— 4ucio
MPUMUTHBOB. J{JIs1 IPaKTHYECKOTO MCIIOIh30BAHS BBE-
JEHHOM METPHKH KHOSPIPOCTPaHCTBA IAIee IIpeiaracr-
C4 JOKa3aTeJIbHBIN Mepexo] OT YUCICHHON XapaKTepurc-
THKH OWHAPHOT0 OTHOIICHHSI 00bEKTOB, 00 CAMHSFOIICH
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TPHU CKAJIIPHBIC OLEHKH WX B3aWMOJCHCTBHS, K YHCTO
BEKTOPHO-JIOTHYECKOMY KPUTEPHUIO KAUeCTBA OTHOLICHUS
JIBYX OOBEKTOB.

Ipumep 2. 3ampIkaHue JIFOOBIX CKOJIb YTOIHO CIIOMKHBIX
KOHCTPYKIUH Wtk pUTryp (JTMHUH, TUTOCKOCTH, KyOBI IIPO-
M3BOJILHON MEpHOCTH) B KuOeprpocTpaHcTBe. [lycTh
WMEIOTCS BEKTOpPHI, 3ananHbie B andasutre Kanrtopa
{0,1,X}: {010XXX10, 10X00XX1, XX0011XX,
1100XX00}. PaccTosHuS MeXIy HUMHU ONPEAEISAIOTCS

Ha OCHOBE UCTIONB30BaHus A —orepaiyu cuMMeTpuyec-
koii pasnoctu (XOR-dyHkuwms, 3aganHas B andasure
KanTopa). KyOpl, 3a1aromue paccTosTHUS MEXKIY HCXOI-
HBIMH BEKTOpPaMH, BBIYUCIIEHHBIE IyTeM MPUMEHEHUS
BBEJICHHOM KOOPIMHATHOM ONepaluy, UMEIT CIEAyo-
MUY BUT:

01 0 X X X 1 0
Al 0 X 0 0 X X 1
=X X 1 1 1 @ 0 X

1 0 X 0 0 X X 1
AX X 0 0 1 1 X X
=0 1 1 @ X 0 & 0

XX 0 0 1 1 X X
Al 1 0 0 X X 0 O
=0 0 O g 0 0 1 1

1 1 0 0 X X 0 0
A0 1 0 X X X 1 0
=X 0 31 3 D X O

EcrectBenno, uro XOR-cyMMa Bcex pacCTOSHUM Mex Iy
¢burypamu uim o0beKTaMH, 00pa3yroIIMI 3aMKHYTHIH
IIUKJI B KHOEPIIPOCTPAHCTBE, paBHA ITyCTOMY BEKTODY:

QX © o X
QI @ — X
QY © 2

1
%]
9]

1
%)

Qe Q = ~
QI o X —
QX — Q o
QY = o X

Ipumep 3. CTpenb0a o MUIIICHN MOYKET ObITh HHTEPIPETH-
PpOBaHa B3aNMOJICHCTBHEM JIBYX MATPHII, B pe3yJIbTATE YEr0
TOSIBIISICTCS TPETHSL, UICHTU(PHUITIPYIOIIAS YCIICITHOCTE BBI-
TIOJIHEHHOM ONepaliiu, KOTOpast UMEET CTPYKTYPHBII U CKa-
JISIPHBIN SKBUBAJICHTHI, HEOOXOJTMMbIE JTs1 online KOPPEKIMU
JeCTBAI KHOSPCUCTEMBI YIIPAaBIICHIS, HAIIPABICHHBIX Ha
JOCTYKEHUE UICATEHOTO Pe3yIbTaTa MPH HCIIONb30BAaHUH
MHHHMAITBHBIX BPEMEHHBIX M MATePHATBHBIX 3aTPaT:

X X X X X g g X X X X X 0 0 9
X 1 0 1 X 0 o 0 1 X X1 0 0 O
X 0 0 0 X|+H© d 0 0 X=X 09 0 O
X 1 0 1 X O DD DD X 1 0 1 X
X X X X X QO D DO X X X X X

B nanHOM nIprMepe CTpyKTypa pe3yJIbTUPYIOIIEH MATPHLIBI
TIOKA3bIBaCT OOJIACTH, ITOPISKALIME YHITUTOKEHHIO, 8 TAKKE
KaKOT'0 TUTIa CHAPSIBI JOJKHBI OBITh HCTIONB30BAHBI TIPH
crpenbbe. KpoMe Toro, HeTpyiHO mocuuTarh dPEKTHB-
HOCTb ITPOU3BENIEHHOIO BHICTpENa, KaK OTHOLIEHHE 11opa-
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’KEHHOM 00J1aCTH K COBOKYITHOMY ITPOCTPAHCTBY C Y4ETOM
3HAYMMOCTH (MOLITHOCTH IIOMHOXKECTBATIPUMUTUBHBIX CUM-
BOJIOB) Ka)K/IOW KOOPAMHATHI MaTPHIIbI I BHIOpaHHON
LEJIH:

T
5

ke
I
LI
=
X
_W

T
ERE]

T
B

3. BoiBoabl

CyIIecTByIOIIUE TPOrPAMMHBIE TPOYKTHI U ITy OJTHKAIAH
MPAKTHYIECKH HE IPEUIATaI0T aCCOIIMATHBHO-JIOTHIECKIX
TEXHOJIOT U ITOKCKA, PACTIO3HABAHNS M TPUHSTHS PEIICHHUH
B JIMCKPETHOM UH(OPMAITHOHHOM IPOCTPAHCTBE, COCTOS-
meM u3 big data. [IpakTryecku Bce OHHM UCHONB3YIOT
YHHMBEPCAJIbHYIO CUCTEMY KOMaH]I COBPEMEHHOI'O JIOpO-
TOCTOSAIIEr0 Mpoleccopa ¢ MaTeMaTUYECKUM COMpPOLIec-
copoM. B To3ke Bpemst, anmapatHbIe CrIeHaIn3uPOBAHHBIE
CpeICTBA JIOTHMYECKOT0 aHAIIN3a, SBITIOIIUECS UX IPOTO-
tunami [ 15], Kak mpaBmiIO, OPHEHTHPOBAHBI Ha TOOUTO-
BYIO HITH HEBEKTOPHYIO 00paboTKy nH(pOpMAaLny.

daxTryecKas peanu3alus M0AX0/1a OCHOBaHa Ha IPEeAJIo-
YKEHU MTHHOBALMOHHBIX MOJIENIEl U METOI0B, UCTIOJIB3YIO-
IIMX UJICI0 BEKTOPHO-JIOTMIECKON METPUKU KHOEPIpOCT-
paHCTBa.

Merprka ananmu3akudeprpoctpanctsa (bigdata), koropas
XapaKTepu3yeTcs HCIONb30BaHUEM €IMHCTBEHHOM JIOTHU-
YECKOH XOr-Olepalyy Ul ONPeAeIeHNsT KuOep-paccTos-
HUS IyTeM LMKIMYECKOTO 3aMbIKaHUSI HE MEHEE OTHOrO
00BEKTa, UTO AaeT BO3MOXKHOCTh Ha TOPSIOK IOBBICHTH
ObIcTpoIelicTBYE aHaM3a big data u MoCYeT CTPYKTYp-
HBIX KPUTEPHEB Ka4eCTBa B3aNMOJICHCTBIS HH(OpMAIIU-
OHHBIX 00BEKTOB Ha OCHOBE MCIOJIE30BAaHMST BEKTOPHBIX
JIOTMYECKUX ONEPAITIIA JJIst TOYHOTO IIONCKA, pacIio3HaBa-
HUS 00pa30B U IPUHATHUS PEIICHHH.

PH, 2014, Ne 2

Bynynye ccieioBaHus HAPaBIIeHbI HA IPOSKTUPOBAHUE
big data driven cyber physical systems, KOTOpbIe OpHEHTH-
POBaHBI HA MOCTOSIHHYIO METPUKO-CEMAHTHYECKYHO PECT-
PYKTYpHU3aIMI0 KHOEPIPOCTPAHCTBA B LEMSIX YI00HOrO
W3BJICUCHHS 3HAHU, a TAKKE HA PE0Opa30BaHKE COLM-
AITbHBIX OTHOIICHHI HEIPUPOTHOIO MUPA ITyTEM IIepeaadH
YIIPaBJICHUsI OT YE€JIOBEKA K OOIAUHBIM CEPBHCAM.

Jlureparypa: 1. bonoapenxo M. ®., Xaxanos B.H., Jlumeuno-
6a E.H. CTpykTypa JIOTHYECKOTO aCCOLMAaTUBHOTO MYIBTH-
mporneccopa // ABToMaTHKa 1 TeneMexannka. 2012. Ne 10. C. 71-
92. 2. Ariane Hellinger, Ariane Hellinger, Heinrich Seeger.
Cyber-Physical Systems. Driving force for innovation in
mobility, health, energy and production. Acatech. National
Academy of Science and Engineering. 2011. 48p. 3. Hahanov
V.1, Litvinova E.I, Chumachenko S.V. et al. Qubit Model for
solving the coverage problem // Proc. of IEEE East-West
Design and Test Symposium. Kharkov. 14-17 September, 2012.
P.142-144.
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PED®EPATU

VK 615.47:616-074

IinBuineHHs TOYHOCTi TeOPeTHYHOI ka1i0poBKH TaiH(opma-
THBHOCTi YBePTbXBHILOBHX Pe30HATOPHUX JaBayi 1ist HBY
aiarnoctuxu / O.10. [Tanuenko, M.I. Crnimuenko, .M. Bopox-
kiHa // PamioenektpoHika Ta iHpopmaruka. 2014. Ne 2. C. 3-8.

V pesymbrati aHanizy Gi3NYHAX MPOIECIB, AaHAITHIHOI MO-
Jeni 1 pe3ynbTaTiB YHCEIBHOTO EKCIIEPHMEHTY BH3HAUCHO
YMOBH MiABUIIEHHS TOYHOCTI PO3paxyHKY ITapaMeTpiB
YBEPTHXBIIILOBUX PE30HATOPHHX IEPETBOPIOBAUIB 3 KOAKCi-
AJIFHOI0 BUMIPIOBAIIBHOIO arepTyporo. [loka3aHo BIIHB 0Ch-
0BOI KOMIIOHEHTH enekTpuaHoro nomns. [lomano omuc anro-
PHUTMY OOYHCIIEHB, IKIUH PO3POOIIEHO JUIS BU3HAUCHHS ITapa-
METpIiB MEpeTBOPIOBAUIB 3 CKIAIHOI CTPYKTYPOIO.

In. 6. bibmiorp.: 11 Ha3B.

VK 517.977.56

OnTuMaibHe KePYyBaHHS KiHIeBHM TeMIepaTyPHHUM CTa-
HOM ogHopinHoro crpu:knst / H.B. I'n6kina, /1.10. IToxycos,
M.B. Cunopos // Pamioenexrponika Ta iHpopmaTuka. 2014.
Ne2.C.9-15.

Po3rsHyTO 3amady ONTHMANBHOrO KepyBaHHS HAarpiBaHHAM
OIHOPITHOTO CTPIXKHS 3 TEIUIOI30IbOBAHOI0 OOKOBOIO IIO-
BepxHel0. Br3HaueHo Takmil kpaHOBHH peXMM Ha KiHIIX
CTPIIKHS, IO B KiHIIEBHI MOMEHT 4acy HPUBOIUTE IO PO3IIO-
JITy TeMIepaTypy B CTPIDKHI, IKOMOTra OJIM3BKOro 10 Oaxka-
HOro posmoxury. HaBemeno pe3ymbraTé po3B’s3aHHS 3a1adi
ONTHMAIIBHOTO KePYBAaHHS JUIS PI3HUX THIIB KPaHOBHX yMOB.

In. 12. bi6miorp.: 11 Ha3B.

VIK519.681

OTpuMaHHs OYATKOBOI0 ONIOPHOIO IVIAHY 0araToinaexc-
HOI 3a71a4i TpaHcnopTHoi Jorictuku / O.b. Axiezep, O.A.
Tensiposebka, O.1. dynaescbka, H.T. Ilpouaii // Pamioenek-
TpoHika Ta iHpopmaTuka. 2014. Ne 2. C. 16-18.

3anponoHOBaHO HAWMPOCTILINKA HUIAX A0 MOOYIOBH HOYAT-
KOBOT'O OTMIOPHOTO IJIaHY Ha MPHUKJIAl TPhOXIHIESKCHOI TPaHC-
nopTHOI 3a1a4i. OTpUMaHO CHIBBIAHOLICHHS JUISl PO3PaXYHKY
€JIEMEHTIB TUIaHY 3a/1aui, sIKi JIETKO y3araJbHIOIOTHCS Ha BUIIA-
JIOK JTOBIJIBHOTO YHCiIa iHAeKCiB. Po3pobieni Mmetoau po3B’si-
3aHHS 0araTOIHJIEKCHUX TPAHCIOPTHHX 3a1ad. 3amporoHO-
BaHO ¢()eKTHBHHI METOJ HYJb-IICPETBOPEHHS MATPHUIb VIS
OTPUMaHHS MOYATKOBOTO OMOPHOTO ILIAHY.

. 2. BiGmiorp.: 4 Ha3B.

YK 004.89

Heiipomepe:xHuii eBpUCTHYHUI aHATI3aTOP MIKIAIUBUX
nporpam 3 imyHHuM HaB4YaHHaM / M.M. Kopa6nsos, M.B.
Kymrnapwos, JI.I1. Yxgiii // PagioenekTponika Ta iHdopma-
tuka.2014. Ne2. C. 19-25.

3anpornoHOBaHO E€BPUCTHYHUI aHAI3aToOp MIKIIJMBUX TPO-
rpaM, OCHOBHUM KOMIIOHCHTOM SIKOrO € IITyYHA HEHPOHHA
Mepexa y BUIVISII 0araTomapoBoro rnepcenTpoHa 3 iIMyHHHM
HaBuaHHAM. 11 BUPILICHHS 3aBIAHHS HABYAHHS BUKOPHCTA-
Ha MOJETb KOAYBAHHS ITAPAMETPiB, HIO HACTPOKOIOTHCI Yy
BHIJISIII aJalITHBHOIO CTPYKTYPOBAHOT'O MYJIETHAHTHUTINA, 11O
JTO3BOJISIE 3MEHIIIUTH KUTHKICTh HEHPOHIB B PHXOBAHOMY IIapi
i YCyHYTH, TAaKUM YHUHOM, HaJMIpHICTh HEHPOHHOI MEpexKi.

. 2. Bi6Gmiorp.: 12 Ha3B.
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ABSTRACTS

UDC615.47:616-074

Increase of accuracy of theoretical calibration and informa-
tiveness of quarter-wave resonator sensors for microwave
diagnostics/A.Yu. Panchenko, N.I. Slipchenko, A.N. Borodkina
// Radioelektronika i informatika. 2014. Ne 2. P. 3-8.

As a result of the analysis of physical processes, analytical
model and numerical experiment conditions for increase the
accuracy of calculation of parameters and informtiveness
quarter-wave resonator transducers with the coaxial measur-
ing aperture, designed to near-field diagnostics. The contri-
bution of the axial components of the electric field is shown.
The description of algorithm of computation and assessment
of boundaries of its application for transformers with difficult
structure is received.

Fig. 6. Ref.: 11 items.

UDC517.977.56

The optimal control of ahomogeneous rod final temperature
state / N.V. Gybkina, D.Yu. Podusov, M.V. Sidorov // Radi-
oelektronika i informatika. 2014. Ne 2. P. 9-15.

The problem of optimal control of heating a homogeneous
rod with insulated lateral surface were considered. The bound-
ary mode on the ends of the rod, which leads at the final
moment of time to the temperature distribution in the rod as
close as possible to the desired distribution, were defined.
The results of solving the problem of optimal control for
various types of boundary conditions were obtained.

Fig. 12. Ref.: 11 items.

UDC519.681

Construction of an initial basic plan multi-index problem for
bigger logistics / O. Akhiezer, O. Gelyarovska, O. Dunaevska,
N.Protsai // Radioelektronika i informatika. 2014. Ne 2. P.16-18.

The paper proposes a simple way to build initial support
program as an example the three-index transportation problem.
Relations for the calculation of elements of the plan tasks that
can be easily generalized to an arbitrary number of indices.
Describes the relevant computational procedures.

Fig. 2. Ref.: 4 items.

UDC004.89

Neural-network heuristic analyzer of malware with im-
mune learning / N.M. Korablyov, M.V. Kushnaryov, D.P.
Uzhvii // Radioelektronika i informatika. 2014. Ne 2. P. 19-25.

Heuristic analyzer of malware the main component of which
is an artificial neural network as a multilayer perceptron with
immune learning was proposed. To solve learning task using
coding model of configurable parameters as an adaptive
structured multiantibody that reduces the number of neurons
in the hidden layer and eliminate of neural network redundan-
cy. Carried out a simulation of the heuristic analyzer showing
the effectiveness of the proposed approach.

Fig. 2. Ref.: 12 items.
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YJIK004:519.713

MeTtpuka nuis ananizy Big Data/B.1. Xaxanos, O.C. Mimen-
ko, B.I. O6pizan, Tami Bani Amer // Pamioenekrponika Ta
inpopmarnka. 2014. Ne 2. C. 26-29.

3amponoHoBaHa iH(ppPACTpyKTypa 3a0Oe3IeueHHs Iapaielb-
HOTO aHai3y big data i momryky, po3mi3HaBaHHS Ta MPHH-
HSTTS DIOICHb Ha OCHOBI BHKOPHCTaHHS 3aIpOIIOHOBAHOL
MeTpuKkH Kibeprpocropy. Bukopucrana merpuka aHalizy
kibeprpoctopy (big data), sika XapakTepH3yeThCsl HasIBHICTIO
€JIIHO] JIOTT9HOI XOr-orneparii Juist BU3HA4eHHS Kibep-BifcTaHi
IITSIXOM IUKIIIYHOTO 3aMHKaHHS He MEHIIe OJHOTO 00'€KTa,
IO JJTa€ MOXKIIMBICTh Ha MOPSAOK MiJABUIIUTH IIBHAKOIIIO
aHaJi3y JTaHuX.

In. 6. Bibmiorp .: 17 Ha3B.

VK 621.313:004.89

3acTocyBaHHs aJrOPUTMY TPEHYBAHHS HellpOHHOI Mepeki
TPSIMOT 0 PO3MOBCIO/IKEHHS /ISl ONTUMI3aNii HAIAIITYBaHHb
auckperHoro peryiastopa/l.C. Konox //Pamioenexrponikata
inpopmarnka. 2014. Ne 2. C. 30-34.

BukianeHo miaxin 10 CTBOPEHHS JUCKPETHOTO PETYIIATOPa SIK
MITy9HOI HEHPOHHOI Mepexi MPSIMOro PO3IMOBCIOMKECHHS,
IO CKJIAJA€ThCSA 3 TPHOX HEHPOHIB 3 JNIHIHHOIO OAWHUYHOIO
¢yHKIiero akTUBarii. HanamryBanHs perynstopa BigOyBaeTh-
Csl BIAIOBIOHO JIO QITOPHTMY TpPEHYBaHHS HEHPOHHOI Me-
pexi, skuit 6a3yeTcs Ha aHaNi31 (GYHKIIOHATY sKOCTi. Po3p0o6-
Ky MOXKHA aJaNTyBaTH I KePyBaHHSI KOMIUIEKCAMH CHIIO-
BHI TepeTBOpIOBau—IBUTYH. [Iporpamue 3abe3medeHHs,
cTBOpeHe B cepenouie LabView 8.X, no3sonse Bi3yamizysa-
TH TIPOIIeC KepyBaHH, aHATi3yBaTH SKICTh KepYBAaHHS 1 BUKO-
PHCTOBYETECA B Y4OOBOMY IIpOIIECi.

Tabm. 3. In. 9. Bibmiorp.: 4 Ha3BH.

UDC004:519.713

Metrics for analyzing Big Data / V.I. Hahanov, A.S.
Mishchenko, V1. Obrizan, Tami Bani Amer//Radioelektronika
iinformatika.2014. Ne 2. P. 26-29.

An infrastructure for parallel analyzing big data is proposed
to search, pattern recognition and decision-making through
the use of the developed cyberspace metric. The metric of
cyberspace (big data) analysis is used; it is characterized by
the presence of a single logical xor-operation to determine
the cyber distance by cyclical closing at least one object,
which allows significantly increasing the speed of data
analysis.

Fig. 6. Ref.: 17 items.

UDC621.313:004.89

Application of the algorithm feedforward neural network
training to optimize the setup of digital controller / LS.
Konokh // Radioelektronika i informatika. 2014. Ne 2. P.30-34.

The paper describes an approach to the creation of a discrete
controller as artificial feedforward neural network, which
consisting of three single neurons with linear activation
function. Control setting is in accordance with the training of
the neural network algorithm, based on the analysis of the
quality criterion. Development can be adapted to the control
of the power converter, the engine. Software developed on
environment LabView 8.X. It visualizes the control process,
analyzing the control quality and is used in the learning
process.

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

YK 004.056

3axucr Bin cnamy B IntepHer-npocropi/B.I". AGaysnnaes //
Panioenekrponika Ta indopmatuka. 2014 Ne 2. C.35-38.
Po3riisiHyTi OCHOBHI MeToM 1 mpaBuia s eeKTHBHOI 00-
POTEOM 3 pEKIIAaMHUMHM TOBIZIOMJICHHSAMH. TakoX pPO3MIISHYTO
MeToau QUIBTpallil MOLITOBUX ITOB1IOMJICHb HA CTOPOHI CepBe-
pa. 3ampornoHOBaHi BapiaHTH MPOTHAIT crocodam 00xomy
MeTofiB (inbTpalli i 3aXKUCTy Bill pEKITAMHHX TOBIJIOMJICHb.

1. 2. BiGmiorp.: 6 Ha3B.

YK 004.056

Protection against spam in internet space / V.H. Abdullayev
// Radioelektronika i informatika. 2014. Ne 2. P. 35-38.

In the article main methods and rules for effective control of
advertising messages are considered. Methods of mail
messages filtering on the side of server are also considered.
And the options against the ways of bypassing the filtering
and protection of advertising messages are offered.

Fig. 2. Ref.: 6 items.

YK 004.03

MarteMaTH4Hi MEeTOAM CHHTE3Y CKJIAJHHX CHCTEM NapaJielib-
HOI 00pO0KH TaHUX TA IX HATAIITYBAHHS Y KOMII’ I0TEPHOMY
30pi / B.B. I'punuik, B.B. I'punink, €.B. Bypos, O.b. Bogk,
10.B. PumikoBens A.M. 303y // PagioenekrpoHika Ta iHpop-
Matuka. 2014. Ne 2. C. 39-44.

3anponoHoBaHI MaTeMaTH4HI METOIU CHHTE3Y CKIaJHUX
cUCTeM TapajeiabHOl 00pOOKM JaHUX Ta IX HaJAIITYBaHHS y
KOMIT FOTEPHOMY 30pi Ha OCHOBI KJIacH(iKOBaHUX (YHKIIIO-
HaJIbHUX MOJJIMBOCTEH.

In. 7. BiGmiorp.: 5 Ha3B.

PH, 2014, Ne 2

UDC004.05

The method of evaluating the quality of multimedia Web
systems / V.V. Grycyk, V.V. Grycyk, O.B. Vovk,
Yu. V. Ryshkovets, A.M. Zozulya // Radioelektronika i infor-
matika.2014. Ne2. P.39-44.

The mathematical methods for the synthesis of complex
systems of parallel data processing and installation of com-
puter dawn classified based on functionality.

Fig. 7. Ref.: 5 items.
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VK 666.97+004

CyuacHi indopmaniiini TexHoI0rii 1151 BU3HAYEHHS CKJIATY
6etony / . A. MixeeB // PamgioenexkTpoHika Ta iHpOpMaTHKA.
2014.Ne2.C. 44-48.

CydacHHll piBeHb PO3BUTKY TEXHOJIOTil OeTOHy BHMarae
3aCTOCYBaHHS 1H(OPMAIIHHUX CHCTEM i CHCTEM IITYy9HOTO
IHTEJeKTy IPH PO3B’sI3aHHI HU3KH CKJIQIHHX 3a/1a4. Po3risany-
TO BHKOPHCTaHHS MPOTPAMHOrO 3a0e3IeUeHHS UL PO3B’s-
3aHHS 33/1a4i MPOEKTYBAHHS CKIAIy OCTOHY.

In. 7. Bibmiorp.: 15 Ha3B.

YK 004.42

EsiexkTpoHHa MeiM4yHA KapTKa Ha IL1aHmeTHomy ITK /1O .JL.
Heunmopenko // Pagioenexrponika ta inpopmaTuka. 2014. Ne
2.C.49-51.

P0o3po0eHO KOHIENIiI0 eIeKTPOHHOI MEANYIHOI KapTKU IS
TeTepPOreHHOT0 CEPEOBHINA MEINIHNX IH(OpMamiifHuX cuc-
TEM Pi3HOrO PiBHA. 3aIPONOHOBAHO BINTOBITHY MOJIENB 1 TeX-
HiYHE pillleHHs. 3IMCHEHO OIS Ta OL[IHIOBAHHS ONepaliifHAX
cHuCTeM I MOOUIBHHX HPHCTPOiB. Po3pobieHo Ta cTBOpeHO
IpoekT MobOimsHOro nopatky Ha OC Android y Burmsmi enexr-
POHHOI MeIMYHOI KapTH Ha InraHmerHomy 1K Acer.

Tabm. 1. In.1. bibmiorp.: 6 Ha3B.
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UDC666.97+004

Modern information technology for definition composition
of the concrete/I.A. Mikheev //Radioelektronikaiinformatika.
2014.No2.P. 44-48.

Current technology of concrete requires the use information
systems and artificial intelligence for solving a number complex
tasks. Article is devoted questions of the use software to
solve task of concrete mix design.

Fig. 7. Ref.: 15 items.

UDCO004.42

Electronic medical card on a mobile device/ Y. L. Nechy-
porenko // Radioelektronika i informatika. 2014. Ne 2. P. 49-51.

Electronic medical card concept is developed for medical
information systems of heterogeneous environment. A
necessary modelling and technical solution is presented.
Evaluation for mobile devices’ operational systems is done.
A mobile application for OS Android/Acer tablet is devel-
oped as an electronic medical card.

Tab. 1. Fig. 1. Ref.: 6 items.

PH, 2014, Ne 2



