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MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE

VK 543.42:004.056
X.X. AJIbHAJXAP, 1.B. AHUKNH

CPABHUTEJIbHBIN AHAJIN3 U OLIEHKA KAYECTBA TEHEPATOPA
MCEBJIOCJIYYAWHBIX YUCEJI,
OCHOBAHHOI'O HA HEUETKOMH JIOTUKE

B oaunoii cmamve uccnedosan ecenepamop ncegOOCAYYANHbIX YUCEN, OCHOBAHHLIU HA HeuemKol
noeuxe (HITICY), npeonooicenuwiti agmopamu 6 pabomax [1, 2]. Bvina npoussedena oyenka Kavecmea
C2eHePUPOBAHHBIX NCEBOOCHYYAUHbIX NnocledosamenvHocmell ¢ nomowwto naxema mecmos DIEHARD.
Kpome smoeo, npeonosxcenuwviti HITICH Ovin cpagnen ¢ Opyeumu U36eCMHbIMU  2eHEPaAMopamu
NCEeBOOCIYUAUHBIX YUCEN C NOMOUWbLIO Hauboaee eadxcHvlx mecmog navopa NIST.

Knwouesvie cnosa: zenepamop nceBOOCAYYAUHBIX —YUCEN, HEYemKas J02UKA, mMecmbl Ha
CAYYAlHOCMb.

CIIMCOK JIMTEPATYPBI

1. Aswmkun W.B., AnpHamkap X.X. ['eHepaTop mceBOOCITy4YaiHBIX 4YHCEN, MOCTPOCHHBIH Ha
HedeTko# soruke // Uadopmarnust u 6e3omacHocTs, 2015. — Tom 18. — Ne 3. — C. 376-379.

2. Anwmkun WU.B., Anpramkap X.X., Kupmmunnkos A.Il. MccnenoBanue mapameTpoB TeHepaTopa
MCEBAOCIYYalHbIX YUCEJ, OCHOBAHHOIO HAa HEYETKOW JIOTMKE. — BECTHUK TEXHOJOTHMYECKOTO
yauBepcuteta, 2016. — Tom 19. — Ne 12. — C. 124-128.

3. Henk C.A. Van Tilborg. Fundamentals of Cryptology. A Professional Reference and Interactive
Tutorial, 2002. — Springer.

4. Marsaglia G. DIEHARD  Statistical Tests [Onekrponssiii pecypc]. — URL:
http://stat.fsu.edu/geo/ diehard.html.

5. Rukhin A. and other. A statistical test suite for random and pseudorandom number generators for
crypto-graphic applications / A. Rukhin, J. Soto, Nechvatal, M. Smid, E. Barker, S. Leigh, M.
Levenson, M. Vangel, D. Banks, A. Heckert, J. Dray, S. Vo // Revised: April 2010. — Lawrence
E Bassham I1l. — NIST Special Publication. — 800-22. — Revision la.

6. Lang-Terng Wang and other. On Designing Transformed Linear Feedback Shift Registers with
Minimum Hardawre Cost / Lang-Terng Wang, Nur A. Touba, P. Richard, Brent, Hui Xu, Hui
Wang. — UT-CERC-12-03, 2011.

7. Pandy Amar. Correlation attacks on stream cipher. — International journal of emerging
technology and advanced engineering, April 2014. — Vol. 4. — Issue 4.

8. Knuth. The Art of Computer Programming. — Vol. 2. — 2nd ed. Reading, MA: Addison-Wesley,
1981.

9. MATLAB® R2012a (7.14.0.739), The MathWorks, Inc.

AabHagxap Xajea XacaH

Ka3anckuil HanmoHaNbHBIH UccenoBaTenbckil TexHuueckuil yausepcureT uM. A H. Tynonesa-KAU,
r. Kazanp

Acnmpant kadpeaps! «CructemMsl HHOOPMAIIMOHHOI 0€301IacHOCTI

Temn.: 8 (843) 231-00-56

Email: eng.khalednajjar@gmail.com

AnukuH Urops BsayeciiapoBuy

Ka3anckuil HamoHaNbHBIH UccenoBaTenbckuil TexHuueckuil yausepcureT uM. A H. Tynonesa-KAH,

r. Kazanp

KannnnaTt TexHU4eCKHUX HayK, JOLEHT, 3aBeytomuii kadeapoit «CucteMbl HHOOPMALMOHHOW 6€3011acHOCTHY
Ten.: 8 (843) 231-00-56

Email: anikinigor777@mail.ru

Ne2(100)2017




Hay4Ho-mexHu4Yeckull XypHan

X.X. AL’NADZhAR (Post-graduate Student of the Department «Systems of Information Security»)

.. ANIKIN (Candidate of Engineering Sciences,
Head of the Department «Systems of Information Security»)
Kazan National Research Technical University named after A.N. Tupolev — KAI, Kazan

EVALUATION AND COMPARISON THE QUALITY
OF RANDOM NUMBER GENERATOR BASED ON FUZZY LOGIC

In this paper we investigate the pseudo-random number generator, proposed in our previous works to evaluate
the quality of randomness generated sequences using the DIEHARD randomness tests packet. Then we compare our
generator with other well-known random number generators using the most important randomness tests included in
NIST statistical tests suite.

Keywords: pseudo-random number generator; fuzzy logic; randomness tests.
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METO/Ibl TPEXMEPHOM PEKOHCTPYKIIAM 3JJAHUH U COOPYKEHUM
HA OCHOBE UX ®OTOU30BEPAKEHUMN

B cmamve paccmampueaiomcsi 0cHOHbIE MemOObl MPEXMEPHOU PEKOHCMPYKYUU 30aHutl U
coopyacenuil. Ocyujecmensemcst anaius cnocobos noiyyeruss 0anHovlx 06 obvekme. Ilpusoosames npumepol
U300padCceHuil, NOMYYEHHBIX HA OCHOB8E PACCMAMPUBAEMbIX Cnocobos. Jlenaemcs 6v1600 o Haubonee
NOOX0OAUUX MEMOOAX HA OCHOBE UX CUTLHBIX U CAAOLIX CIOPOH.

Knrwouesnvie cnosa: mpexmepHas pexoncmpykyus, homoepammempust, cmepeockonusi, 3D-mooenw.
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METHODS OF THREE-DIMENSIONAL RECONSTRUCTION OF BUILDINGS
AND FACILITIES ON THE BASIS OF THEIR IMAGES

The article describes with the basic methods of three-dimensional reconstruction of buildings and structures.
Analyzes ways of obtaining information about an object. Examples of images obtained by the methods cited. It is
concluded the most appropriate methods based on their strengths and weaknesses.

Keywords: three-dimensional reconstruction; photogrammetry; stereoscopy; 3D-model.
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THUITA CBEPTKHU U UX ITPUMEHEHHME VIS BUBPOIUAT'HOCTUKHU

Cmamba noceéaweHa uUccie0o8anuio 803MONCHOCMU NPUMEHEHU NPOSPAMMHOU  peanusayuu
PpeyIapUUPYIOe20 AleoPUMMA peuleHuss 08YXMEPHbIX UHMe2palbHblx ypasHeHuli Ppedzonvma nepeozo
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poda muna ceepmku 8 BUOPOOUACHOCTNUKE NpU HOMOWU (Hazoevix nopmpemos. [na ouazHocmuKu
paspabomana npozpamma 0151 IBM, ucnonv306annas 015 bIMUCIEHUS COOMBETNCMBYIOWUX UHINESPATbHBIX
VPAasHeHUull ¢ NoCAeOVIOWUM AHATUZOM Pe3yIbmamos. Aneopumm, peanu308aHHblli 8 Npozpamme, Moxcem
ObIMb NPUMEHEH 015 YIYYUEHUSA CPeOCNE HePa3pyUlarue20 KOHMpPOa MeXHUYeCKUxX 00beKmos.

Knwuesvie cnosa: subdpoouacnocmuxa, ypaguenue @Ppedeonvma, HEpaspyuarwui KOHMpOib,
peayaapuzayus, 00pamuas 3a0a4ad, HeKOppeKmHas 3a0ayd.

CIIUCOK JIMTEPATYPBI

1. Koctroko B.H. u ap. OcHOBBI BHOPOAaKyCTHYECKOH TUATHOCTHKH MAITUHHOTO 000pyAOBaHUSI.
Yuebnoe nocodue / B.H. Koctrokos, A.Il. Haymenko, C.H. Botiuenko, E.B. TapacoB. — Omck:
HIIL «/Imramuka», 2007. — 286 c.

2. Tenxun M.JI., CokonoBa M.JI. BubpoakycTrdeckasi TUarHOCTHKA MAITMH U MEXaHU3MOB. — M.:
Marmunoctpoenue, 1987. — 288 c.

3. CwusuxoB B.C. YcroitunBbie MeTo sl 00paboTKu pe3ynbraToB naMepenuit. — CI16.: «CnenJlury,
1993. - 210c.

4. TuxonoB A.H. u np. UncneHnnsle MeTOIbI pemieHns HekoppeKTHbIX 3a1au / A.H. TuxoHos, A.B.
lNonuapckuii, B.B. Cremanos, A.I'. flrona. — Mocksa: Hayka. — ['maBHas penakius Qpu3uko-
MaTeMaTHU4ecKoi nurepaTypsl, 1990.

5. @enmopenko B.B., Ilonomaper .M. OueHka mnorpenrHocTeidl BHOPAIMOHHOW JUAarHOCTHKHU

Bpallamomerocs o0opyaoBaHHsS MeTOaOM  (a30BbIX mopTpeTtoB //  ABToMaTH3amus,

TeJeMeXaHU3aIl¥sl U CBs3b B He(hTsAHOM poMbiuieHHoCTH, 2014, — Ne 3.

Bentuens E.C. Teopus BepostHocTeil. — M.: Hayka, 1969. — 576 c.

7. Tepacumenko /I.C. OGoOmeHHas mporpaMMHas peajan3anusl YACICHHOTO PEHIeHUs] YpaBHEHHN
OpearonbpMa MepBoro poja THMa cBepTk. — MHpopMalmoHHble CUCTEMBI U TexHonorun, 2015.
—Ne 2.

o

I'epacumenko Imutpuii CepreeBuy

Cesepo-Kaska3ckuii penepanbHelii yHuBepcuTeT, r. CTaBpomnois
AcnmpaHT

E-mail: PoliMorfff@gmail.com

D.S. GERASIMENKO (Post-graduate Student)
North Caucasus Federal University, Stavropol

SOFTWARE SOLUTION OF TWO-DIMENSIONAL FREDHOLM INTEGRAL EQUATIONS
OF THE FIRST KIND OF THE CONVOLUTION TYPE AND THEIR APPLICATION
FOR VIBRATION DIAGNOSTICS

The article investigates the possibility of using a software implementation regularizing algorithm for solving
the two-dimensional Fredholm integral equations of the first kind of convolution type in vibration diagnostics using
phase portraits. For diagnostics developed a computer program that was used to calculate the corresponding integral
equations with the subsequent analysis of the results. The algorithm, implemented in the program can be used to
improve the non-destructive testing of technical objects.

Keywords: vibration diagnostics; Fredholm equation; non-destructive testing; regularization; inverse
problem; ill-posed problem.
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VJIK 004.93

J.B. KOJIMBIKOB, A.1O. KPYUYNMHWH

UMHUTAIIAOHHAS MOJEJIb PACIIO3HABAHUSA CUTY AL
HA OCHOBE CTPYKTYPHBIX METOA0B
B CUCTEMAX BUAEOHABJIOJEHUSA

B pabome npeonacaemcs nodxo0d Kk pacnosHasamuio cUmyayuii 8 peanbHOM 8peMeHU HA OCHO8e
VIpAsAeHUs npoyeccom pacno3nasanus. 1100xo0 basupyemcs na cmoxacmudeckux epammamurax co Cesa3samu.
Tokazana umumayuorHass MoO0enb pPACNO3HABAHUA CUMYAYull, KOmMopds Mmodxcem Ovlmb NPUMEHEeHAd 8
cucmemax 8UOeOHAONIOOeHUs 8 KAYecmae 8bICOKOYPOBHEB020 aneopumma pacnosnasanus. Ilpuseeden npumep
pabomvl UMUMAYUOHHOU MOOENU, a MAaKdice paciem 3PHeKmusHOCU PACNO3HABAHUSL CUMYAYUL 8 PEaTbHOM

BPDEMERU.

Knroueswvie cnosa. pacnosnasarue o6pa306; ynpaejieHue npoyeccom pacno3Haearusl, pedailbHoe
epems,; CmpyKmypHoe pacno3nasanue cpammamurky Co CeA3AMU.
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SIMULATION MODEL OF THE SITUATIONS RECOGNITION
ON THE BASIS OF STRUCTURAL METHODS SURVEILLANCE

The paper proposes an approach to the recognition of the situations on the basis of the recognition process
control in real time. The approach is based on stochastic grammars with links. It is shown that the simulation model
situations recognition, which can be used in CCTV as a high level recognition algorithm. An example of the simulation
model, and the calculation of the efficiency of detection in real-time situations.

Keywords: pattern recognition; the recognition process control; real time; structural recognition; grammar
with links.
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VJIK 004.624
IL.A. JOMOB

TEXHOJIOI'UA 'EHEPAIIUU JIEKCUKO-CUHTAKCHYECKHUX ITATTEPHOB
HA OCHOBE OHTOJIOTHYECKHUX TATTEPHOB COIEPKAHUSA
JJIA MOAAEPKKHU PEHIEHU A 3AJAYN HAITIOJIHEHUA OHTOJIOTI'NU

Ilpumenenue onmono2u4ecKUx NAMMEPHOE NPOEKMUPOSAHUSA CHAHOBUMCS PACHPOCNPAHEHHbIM
NOOX000M 8 OHMONOSUYECKOM UMIICUHUpUHee. B OamHoli cmamve paccmMampusaiomcst 60npochl
UCNONL306aHUS OOHOU U3 PA3ZHOBUOHOCTHEL MAKUX NAMMEPHO8 — OHMOL02UYECKUX NAMMEPHO8 COOEPICAHUS
(Content Ontology Design Pattern, CDP) 6 kauecmege 0CHOBbL 05l eeHepayuu NeKCUKO-CUHMAKCUYECKUX
nammepHo8, KOMOPble MONCHO UCTIONL306AMb BNOCIEOCMBUYU NPU PEUUEHUY 3A0a4U HANOJIHEHUS OHMOA02UU.
B amom cryyae CDP swvicmynatrom xax munogvie ¢hopacmenmol, onpedersiowue CmpyKmypy OHMOIO02UU, a
JIEKCUKO-CUHMAKCU4ecKue nammepuvl — AOCMpPAKmHble ONUCAHUS MEKCMOBLIX (hpazmeHmos, Komopule
MO2ym cooepaicams NOMEHYUANbHbIE DNIeMEHMbl OHMONI02UY, onpedensowee ee cooepicanue. B cmamve
paccmampugaemcs  oOwul  NPUHYUN  QOPMUPOBAHUSL U COCMAE HAOOPA NOAYYAEMbIX JEKCUKO-
CUHMAKCUYECKUX NAMMEPHO8, A MAKICE UX NPUMEHeHUe HA Imane HanoaHeHUs OHMON0SUU.

Knwuesvie ciaosea: JIEKCUKO-CUHmMaKkcudeckue nammepHbl,; nammepHbsl OHMOJ102Uu4€eCKo2o
nNpoeKmupoearusl, HanojJaHeHue ORmMaoJjlocuu, J1€EKCUKO-CURMAKCUYeCKue nammepHrbal.
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TECHNOLOGY OF LEXICO-SYNTACTIC PATTERNS GENERATION
BASED ON ONTOLOGY CONTENT DESIGN PATTERNS
FOR ONTOLOGY POPULATION SUPPORT

Application of ontological design patterns becomes a common approach in ontology engineering. This article
deals with the use of one of the varieties of patterns - ontological content patterns (Content ontology Design Pattern,
CDP), used as ontological fragments in the development of an ontology, as a basis for lexical-syntactic pattern
generation that can be used later for population of the ontology.
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ABTOMATHU3ALIHA U YIIPABJIEHUE
TEXHOJIOT'HYECKUMHU ITPOLJECCAMHU U ITPOU3BOHCTBAMHU

VK 65.011.56
E.ITL. JIOTAJIMHA, [0.A. KPOTIOTOB, H.E. XOJIKUHA

INPOI'PAMMHOE OBECIIEYEHHUE
ABTOMATHU3UPOBAHHOM CUCTEMBI
YIIPABJIEHUSA 3ATPY3KOH OGOPYJIOBAHUSA
MEJKOCEPUMHOI'O ITPOU3BOJICTBA

Obvexmom uccredosamnus SAGAAIOMCL  NPOMBIULIEHHbIE NPeOnpusimusi ¢ NOC1e008aAMeNbHOU
BPEMEHHOU U AUEUCTNOU NPOCMPAHCMEEHHOU CIMPYKMYPOU 0P2AHU3AYUL NPOU3B00CIEA, OAHHASL CMPYKMYPA
XapaxmepHa 01 RPUHYUNOE MEIKOCepUliHo2o npouszsoocmea. Llenvio pabomwel sensemcs pazpabomia
aneopumma U NPOSPAMMHO20  ODEeCnedeHuss  AGMOMAMUSUPOBAHHOU  3a2py3Ku  000pyO008aHus,
NPEeOHAZHAUECHHO20 OISl MEIKOCEePULiH020 Npou3eoocmea. B pabome ucnonvzosancs annapam meopuu
MACCO8020 OOCTYIHCUBAHUSA, MEMOObl ONMUMUSAYUU 2N0OATLHOZO0 NOUCKA, A0OUMUBHBIL MEmOo0 CEePMKU
Kpumepues. Paspabomannoe npocpammuoe obecneueHue asmomMamu3upoOSaHHOU CUCTEMbl YIPAGTIeHUs
3aepy3Koll 000py00sanus Katouaem 6 cebs Ha2usioHoe npedcmasieniie 0 Xxo0e U30mosieHus NPoOYKYuu,
BO3MONCHOCb KOPPEKMUPOBKU NPOUECCA NPOUZBOOCMEA C YHEMOM ONPEOCIeHHbIX YCI08UL U O2PAHUYEHUT,
HAKA0bI8AEMbIX HA NPOU3BOOCMEEHHbLIL NPOYeCC.
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THE SOFTWARE OF THE AUTOMATED LOAD MANAGEMENT SYSTEM OF SMALL-SCALE

PRODUCTION EQUIPMENT

The object of research are industrial enterprises with consistent temporal and spatial structure of the cellular
organization of production, the structure is typical for small batch production principles. The aim is to develop an
algorithm and software of the automated loading equipment for small-scale production. We used the apparatus of
queuing theory, global optimization techniques search criteria additive convolution method. Developed software for
automated control system of the software includes a visual representation of the course of production, the possibility of
adjusting the production process is subject to certain conditions and restrictions imposed on the production process.

Keywords: advanced planning; Gantt chart; production capacity.
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MATEMATHYECKOE U IIPOI'PAMMHOE OFECIIEYEHUE
BBIYUCJTUTEJIBHOM TEXHUKHU U ABTOMATU3HPOBAHHBIX CUCTEM

VIK 621.397.5

A.b. APTIOILIKHH, A.A. BAHKHWH,
A.C. IYHHUKOB, B.I1. ObPYYEHKOB

HPEIJIOKEHUSA ITO AITOPUTMHUYECKOMY OBECIIEYHEHHUIO CUCTEM
CAMBOJIBHON CHHXPOHU3AIIAU EPCIIEKTUBHBIX HA3SEMHBIX
MMPUEMHO-PETUCTPUPYIOIINX CTAHIIUM
TEJJEMETPUYECKON HH®OPMAIIAH

B cmamve npedcmasnenvt ancopummel  pabomsl  cucmembl  CUMBONBHOU — CUHXPOHUAYUU
NEPCREeKMUBHOU  HA3EMHOU  NPUEMHO-PeSUCPUpYIowel  CIanyuu  melemempuyeckol  ungopmayuu,
NO360AAI0WUe  VUUMbIGAMb  CAYYaliHble  QIyKmyayuu — amnaumyosbl — NPUHUMAEMO20  SPYRNOB020
menemMempuyecKo2o cueHaia no 0boouenHomy 3akony Penes. B ocHoge pabomsl aneopummos cUMBOIbHOU
CUHXPOHUZAYUU  UCNOTL30BAHB  WUPOKO U3BECHbIE 6 CIMAMUCTHUYECKOU Meopuu C6a3u Nooxoowl,
OCHOBAHHblEe HA MHO20KAHATLHOM  NOUCKO-NOPO20BOM — OOHAPYXHCEHUU U  MUHUMUSAUUU  HEBA3KU.
Ilpedcmasnenst uucienHvle pe3yibmamsl MOOeIUPOBAHUS PA3PADOMAHHBIX AI20PUTMMOS.

Knwueevie cnosa: adanmauuﬂ; Zpy}’l}’ZOGOﬁ meﬂeMempulteCKuﬁ CUcHAl; MUHUMU3AYUA HEBA3KU,
paduomeﬂeMempuquKaﬂ cucmema, 06Hapy:)fcenue; CUMBOJIbHAS CUHXPOHU3AYUAL.
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SUGGESTIONS FOR ALGORITHMIC SYSTEMS
SUPPORT SYMBOL SYNCHRONIZATION OF PROSPECTIVE GROUND
RECEIVING AND RECORDING STATIONS TELEMETRY INFORMATION

The paper presents the algorithms of the system symbol timing perspective terrestrial receiving and recording
station telemetry data that take into account the random fluctuations of the amplitude of the received telemetry signal
group by the generalized Rayleigh law. well-known in the statistical theory of communication approaches used The
basis of character synchronization algorithms based on multiway search-threshold detection and minimization of the
residual. Numerical simulation of the developed algorithms.

Keywords: adaptation; group telemetry signal; minimization; nonviscous; radio telemetry system; detection;
symbol synchronization.
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A.O. KY3bMEHKO, A .H. OPEIIIMH, H.A. OPEILINH,
B.C. LIYMWJIVH, B.1. LIEPIIIHEB

IMPOBJIEMBI PACITPEJIEJIEHUA KAHAJIOB U TPAKTOB
B IEPBUYHBIX CETAX CBA3HU
C IIOMOIIBXO ABTOMATU3UPOBAHHBIX CUCTEM
YIIPABJIEHUSA CBA3bIO

B cmamve paccmampueaiomes 60npocel paspabomxu ORMUMAnbHO20 NAAHA PACHPEOENeHUs KAHAN08 U
MPAaKmo8 NepeuyHoll Cemu C6A3U, C Y4emom ee NOMEHYUATbHLIX B03MONMCHOCMel U ocobennocmetl
dyHKYUOHUPOBAHUSL.

Knwouesvie cnoea. nepsuunas cemv ce:a3u; pacnpeoeieHue KaHaios U MpaKmog, HPONYCKHA
CnOCOOHOCMb cemu, MAKCUMATbHBIL NOMOK, NOMEHYUATbHbIE 603MONCHOCIU CemU NO nepeoayu nomoKos;
ONMUMATLHBLE YU MENCOY NAPAMU 8EPULUH 80 836€ULEHHOM epade.
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PROBLEMS OF ALLOCATION OF CHANNELS AND PATHS
IN PRIMARY COMMUNICATION NETWORKS BY MEANS
OF THE AUTOMATED MANAGEMENT SYSTEMS COMMUNICATION

In article questions of development of the optimal dispersion plan of channels and paths of a primary
communication network, taking into account its potential possibilities and functioning singularities are considered.

Keywords: primary communication network; allocation of channels and paths; network transmission
capacity; the maximum flow; potential possibilities of a network on transmissions of flows; optimal ways between
steams of peaks in the weighed graph.
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IPOT'PAMMHBIN KOMILIEKC
JIJISI BBICOKOITPOU3BOJUTEJILHOM OBPABOTKHA
CIIYTHUKOBBIX CHHEKTPAJIBHBIX N30B5PAKEHUAM
HA BA3E APACHE HADOOP

B cmamwve npedcmaenena paspabomra aneopumma na ocnose mexnonozuu MapReduce u enedpenue
e20 8 cpedy NpOSPAMMHO20 KOMNIEKCA MACCOBO-NAPALlenbHblX 3adanuti Apache Hadoop, oas
8bICOKONPOU3BOOUMENbHOU 00pabOmMKU 2unep- U MyJIbMUCHeKMPAIbHbIX 0aHHbIX. Paspabomannvie modenu
peanusayuu  areopumma No3601AI0M UCNOAb308AMb UX NPU  NOCMPOCHUU AHANOSUYHBIX NPOSPAMM,
ocHosanublx Ha napaoueme MapReduce. OmauuumenvHoii 0cOOEHHOCMbIO CUCTEeMbl SGNAEMC S GbICOKAA
cKOpoCcmb pabomuvl CMAHOAPMHBIX ANCOPUMMOE NPOYECCUH2d OAHHBIX OUCMAHYUOHHO20 30HOUPOBAHUS,
UHMEe2PUPOBAHHBIX 8 CPedy MACCOB0-NAPANIEIbHO0 UCHOIHEHUS. NPOSPAMMHO20 KOOd OMHOCUMENbHO €20
8bINOAHEHUsL @ npedenax O00HoU Mmawiunsl. Ilpusedenvl Mmamemamuueckue ORUCAHUS — OCHOBHBIX
6€2eMAYUOHHBIX UHOEKC08, NPUMEHSEeMbIX Npu anaiuze uzobpasicenuil gopmama tiff. B pabome Oawno
onucanue 3mManog: Npeonpoyeccune Uu3gieyeHuss OGHHbIX U3 CHYMHUKOBLIX CHUMKO8, CO30aHUe HAd OCHOBe
NONYUEHHBIX Pe3YIbmamos Qaiiiog nocie008amenbHOCmu U OalbHeluas ux 3anuce 8 aiinogyio cucmemy
HDFS; umnnemenmayus ux obpabomku ¢ nomowwio paspabomannvix memooos Hadoop MapReduce;
COXpanenusi pe3yibmamos 6 OUHAPHLIN opmam Yepedo8aHus CNEeKMPAIbHbIX NOAOC C NOCLeOVIOWUM UX
obvedunenuem ¢ popmam BSQ. Homyuennwiii 6unapuviii gaiin 8 pe3yromame padomvl ONUCAHHBIX IMANO8
803MO0icHO 0b6pabomams 6 cmanoapmuuvix I HC-naxemax, maxux, xax Exelis ENVI, NEST u m.n. B
3aKTIOUEHUU NPUBEOEHD] PeUleHUsl KOHKPEMHbIX 3a0ay HA NpUMepe BbIYUCTCHUS 8e2eMAYUOHHBIX UHOEKCO8
CNEeKMpPAaNbHbIX CHUMKO8 KocMudeckozo annapama (KA) Landsat 7/8.

Knroueesvie cnosa: Apache Hadoop;, MapReduce; JAVA,; JAI; pacnpedenennvie ungopmayuonivie

cucmemal, oanmuvle 0ucmaHMMOHH020 30H()Mp06’aHuﬂ,' 6blCOK0}’lp0M36001/lm€]lebl€ BbIYUCTICHUA,
CNYNMHUKO6ble CHUMKU, 6ecemamuerbvle UHOEKCHL.
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THE SOFTWARE PACKAGE FOR HIGH-PERFORMANCE PROCESSING
OF SATELLITE SPECTRAL IMAGES BASED ON APACHE HADOOP

The article presents the development of an algorithm based on the MapReduce technology and its introduction
in the environment program complex massively parallel Apache Hadoop jobs for high-performance processing of
hyper- and multispectral data. The models allow the implementation of the algorithm to use them in the construction of
similar programs, based on the MapReduce paradigm. A distinctive feature of the system is high speed of the standard
algorithms for processing remote sensing data, integrated in the environment of massively parallel execution of
software code, relative to its executing a single computer. The paper showing mathematical descriptions of the
vegetation indices used in the analysis of tiff images. Presented description of the stages: preprocessing to extract data
from satellite imagery; creating, based on the results of the sequence files which are saved on HDFS; implementation of
processing procedures using Hadoop MapReduce and saving results in binary format of alternating spectral bands
BSQ. The resulting binary file, as a result of the described steps may be processed in a standard GIS packages such as
Exelis ENVI, NEST, etc. In conclusion, given examples of specific tasks of the calculation of vegetation indices based on
spectral images spacecraft Landsat 7/8.

Keywords: Apache Hadoop; MapReduce; JAVA; JAI; distributed information systems high performance
computing; satellite images; vegetative indices.
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N.C. BEJIMKOBA, I1.B. 3AKAJIKVH,
I0.1. CTAPOAYBLEB, E.B. CYXOPYKOBA

MOJIEJIMPOBAHUE CETEM CBSI3U C YYETOM TOIIOJIOTMYECKHX
U CTPYKTYPHBIX HEOJJHOPOJHOCTEN

Oxonomuveckas IPhexmusHoCmb  UCHONL30GAHUSL CemU  C8A3U  00uje20 MNoNb306aAHUs, ee
Op2aHU3AYUOHHBIE NOMPEOHOCMU U MEXHUYECKUe BO3MONCHOCMU NPeoOonpeoeaion B03HUKHOBEHUE
PAa3IuuHo20  8U0a HeOOHOPOOHOCMEl HA 6CeM MHOJMCeCcmee Xapakmepucmuk U CEOUCME Cemu.
Cywecmsyrowue cnocodbt MOOENUPOBAHUsL cemell C8:A3U He YHUMbIEAOm HeOOHOPOOHOCHIU, B03HUKAIOWUE &
npoyecce pazeumus cemu CesA3u, 4mo CHUMCaem aoek8amHocms Mooeruposanus. B cmamoe npeonacaemcs
Cnocoob, no360aANOWUN  MOOEIUPO8amMs  (hpazmenmvl cemell C6A3U C Y4emMOM MONOAOUYECKUX U
CMPYKMYPHBIX HeOOHOPOOHOCHELL.

Knrwouesnie cnosa: mooenuposanue,; He0OHOPOOHOCMU, KIACTNEPUIAYLUSL.
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MODELING OF NETWORK CONNECTION WITH REGARD TYPOLOGICAL
AND STRUCTURAL HETEROGENEITY

Cost-effectiveness of the use of the public communication network, its organizational needs and technical
capabilities determine the occurrence of various types of inhomogeneities on the entire set of characteristics and
properties of the network. Existing methods for modeling communications networks do not account for non-uniformity
arising during the development of the communication network, which reduces the value modeling. The article suggests
a way to simulate a network connection based on fragments of topological and structural inhomogeneities.
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N.B.I'PYXHUH, A.B. KOPOJIEB,
B.P. KPABYEHKO, B.A. ITPUXOABKO

AHAJIN3 TEXHUYECKHUX PEINEHUHI IO IOCTPOEHUIO IP-ATC

U CUCTEMATU3AIIAA OCOBEHHOCTEN UX ®YHKIIMOHUPOBAHMUS

B cmamve npedcmasnenvl pe3yibmamsl aHaIU3a 0COOEHHOCMEN NOCMPOeHUs. U (PYHKYUOHUPOBSAHUS
IP-ATC. Ilpu smom ocro6noe sHuMaHue y0eieHo nPocPamMmMHbiM U ANNApamHo-npoSPAMMHBIM HPOOYKIMAM,
KOmMOopble WUpoKo npedCcmaeietbl Ha COBPEMEHHOM OMe4eCm8eHHOM pbllKke meaekommynuxayuti. Ha ocrnose
NOMYYEHHBIX PEe3YIbMamos npedideaemcs: OCYWeCmeIsimb CUCIEeMAMU3AYU0 OaHH020 0060PYOO8aHUsT C
VUemoM mpex OCHOGHBIX HANPABLEHUNl UX NOCMPOCHUS: NPOSPAMMHbLIX, ANNAPAMHO-NPOSPAMMHBIX U
2UOPUOHBIX cuCmeM KOMMYMAayuu.

Knwueewvie cnosa: |\P-ATC; npocpammnoe obecneuenue, KOMMYMayus naKemos, KOMMYMAmopbl
mpemve2o yposHs,; KOMMYMAYUOHHOE NoJe.
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ANALYSIS OF THE TECHNICAL SOLUTIONS FOR BUILDING IP-PBX
AND SYSTEMATIZATION THEIR OPERATION

The article presents the results of the analysis of the features of construction and operation of the IP-PBX. The
main attention is paid to sofiware and hardware and software products, which are widely represented in modern
domestic telecommunications market. Based on the obtained results, it is proposed to carry out the systematization of
this equipment is based on three main areas: software, hardware and software, and hybrid switching.
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YK 681.142.7
B.®. MAKAPOB, B.IO. IIETPOBA

METO/IbI HOBBINIEHUS TIOMEXOYCTOMYNUBOCTH
NHO®OPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHBIX CUCTEM

B cmamve paccmampusaromes 6onpocvl npumMeHeHus pasiuyHblx CUCTHEM OPIMO2OHANbHBIX YHKYUL
U NOTUHOMOB 8 KAUecmee MamemMamuieckux Mooenel MHONCECMBEa OPMOSOHANbHBIX CUSHAO8 U NOCMPOEHUs
HA UX OCHOBe OpPMOZOHANbHBIX K0008. OmIuyumenvHOU O0COOEHHOCbIO MeopemuidecKux HOA0HMCeHUll
OPMO2OHANILHO20 KOOUPOBAHUS ABNAEMCA YCIMOUUUBOCHb OPHO2OHANLHO20 MHONMCECIEA K DA3PYULAIOUIEMY
6030€UCMBUI0 PA3TUYHO20 pPOO0d NOMeX € OOHOBPEMEHHOU YCMOUYUBOCMbIO K HECAHKYUOHUPOBAHHOMY
B80CNPUAMUIO U PACNOZHABAHUIO.

Knwouesvie cnosa: xycouHo-nocmosHuvie OPMOSOHANbHLIE QYHKYUU, OPMOSOHAIbHbIE pPAObl U
NOTUHOMbBI,  3HAKOGblE — YCMPOUCMBA  YMHOJNCEHUs,  (DYHKyus  Kopperayuu,  YCmoudueocms K
HEeCaHKYUOHUPOBAHHOMY PACNO3HABAHUIO, MEMOObl PACHO3HABAHUSL OPIMOSOHATIbHBIX KOOO8.

Ilpumeuanue: no 0aHHOMY HANPAGIEHUIO AGMOPOM NOIYUeHO 12 agmopcKux ceudemenbcme u
namenmog Ha u300pemenus, 3apezucmpuposannvix ¢ I ocyoapcmeennspix peecmpax no usoopemenuam u
OMKPLIMUAM.
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METHODS OF INCREASE OF NOISE IMMUNITY
OF INFORMATION AND TELECOMMUNICATION SYSTEMS

The article deals with the application of different systems of orthogonal polynomials and functions as
mathematical models of the set of orthogonal signals and construction on their basis of the orthogonal codes. A
distinctive feature of theoretical positions orthogonal coding is orthogonal set resistance to the damaging effects of
various kinds of interference with simultaneous resistance to unauthorized perception and recognition.
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Correlation function; resistance to unauthorized recognition; methods of detection of the orthogonal codes.
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TPEBOBAHUSA
K 0(pOpMJIEHUIO CTATHM JIfl ONY0JIMKOBAHUS B JKypHAJIe
«AHpopManMOHHbIE CHCTEMbI M TEXHOJIOT UM

OBIIIME TPEBOBAHUSA

O0BveM MaTepmaia, HpeagaraeMoro K MyOJHKalMd, W3MEPSAETCsl CTpaHWLAMH TEKCTa Ha JIMCTax
dpopmata A4 u comepxur oT 4 10 9 cTpaHHUI; BCE CTPAHUIBI PYKONHCH JOJDKHBI UMETh CIUIONIHYIO
HyMEpaLuio.

B ognom cOopHHKEe MOeT ObITh OMyOJMKOBaHA TOJNBKO OJAHA CTaThid OJHOIO aBTOPA, BKIIOYAs
COaBTOPCTBO.

IInara ¢ acnmupaHTOB 32 MyOIHUKAIMIO PYKOITUCEH HE B3UMAETCS.

AHHOTaMM BCeX MyOJMKYeMbIX MaTepHajioB, KIIOUEBBIE CIIOBA, HH(OpMaus 00 aBTOpax, CHHCKH
JTUTEpaTypsl OyAyT HAXOAWTHCA B CBOOOJHOM JIOCTYIIE Ha CalTe COOTBETCTBYIOIIETO KypHAJla U Ha caiite
Poccwiickoit HaywyHOI anexTpoHHOH 6nbmmoTexn — PYHObB (Poccuiickuii nHAEKC HAyIHOTO UTUPOBAHUS).

TPEBOBAHUSA K COJEPXKAHUIO HAYUYHOM CTATbA
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— MOCTAaHOBKa MPOOJIEMBI MITH 33]]a4d B 00LIEM BUJIC;
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HAaIpaBJICHUS;

— Oubmmorpadus.

TPEBOBAHUSA K O®OPMJIEHUIO HAYUYHOM CTATHBA

Cratbss nomkHa ObiTh HaOpana wmpudrom Times New Roman, pasmep 12 pt ¢ oauHapHBIM
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— aHHOTauus (HA PyCCKOM U AHIVIMICKOM SI3bIKAX)

— KJIIO4YeBble CJIOBA (HA PyCCKOM M aHIJIMICKOM SI3bIKAX)

CIUCOK JINTePATYPhl, HA KOTOPYIO aBTOP CCBHUIAETCS B TEKCTE CTATHH.

TABHI/ILILI PUCYHKH, ®OPMVYJIbI

Bce Tabnuibl, pUCYHKH W OCHOBHBIC (POPMYIIBI, TPHBEICHHbIE B TEKCTE CTAThH, JOJDKHBI OBITH
MPOHYMEPOBAHBI.

®dopmyasl crienyeT HabupaTh B pegakrope hopmyn Microsoft Equation 3.0 ¢ pasmepamu: oObIuHbII
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u3o0pakenue, He jgomyckarwTtcsi! Pycckue u rTpedeckme OyKBB, a Takke 0003HAYCHUS
TPUTOHOMETPUYECKUX (PYHKUUI HAOUPaIOTCs MPSIMBIM MIPUPTOM, JTJATHHCKHE OYKBBI — KYPCUBOM.

Pucynku u qpyrue WUIIOCTpauu (YepTeskH, TpaduKu, CXeMbl, JUarpaMMbl, POTOCHUMKH) CIEIyeT
pacronaraTh HEMOCPEJCTBEHHO TIOCJIE TEKCTa, B KOTOPOM OHH YIOMHWHAIOTCS BIEpPBbIC. PUCYHKH, YHCIIO
KOTOPBIX JIOJDKHO OBITH JIOTHUECKH OTPaBJIaHHBIM, MPEJCTABISIOTCS B BUJIE OTACIBHBIX (ailiioB B popmate
*.eps (Encapsulated PostScript) nim TIF pazmepom we menee 300 dpi.
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