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MoienmupoBaHie yCTOMUMBOCTH CBSI3el B BOJHOTPAHCIIOPTHON HMH(pAcTPyKType — 3ajayda akTyalbHas He
TOJIBKO SKOHOMHYECKH, HO U C Pa3IMYHBIX aClIeKTOB (PKOJOTHSL, 5e3011acHOCTh, KOMMYHHKAIMH U Jp.). Ho ee
PEITIeHHE YacTO OCTIOKHAETCS «IITyMaMI» BPEMEHHBIX PSJIOB.

B BOJHOTPaHCIIOPTHOM CEKTOPE — IIOCTOSIHHO PacTeT KOIMYECTBO BHE/PSIEMBIX MHHOBAIUM U TEXHOIOTHH,
aKTUBU3HUPYIOTCS YCHWIMSL, COKpAITAIoNye BpeMsl 00CTy KUBaHUS 3aKasa Ha oOCIyKMBaHUE, HAIpUMep, pe-
MoHT. [IpH 5TOM JTJOTHCTHUCCKOS PCIICHHUC MMPHHUMACTCA Ha OCHOBC TCXHOJIOTHH 00paOOTKH CHTHA-
710B. HeoOX0 MO peneBaHTHO U ITapaMeTPUYECKIM CIIOCOOOM IPEICTABIITH BOMHOTPAHCIIOPTHEIC TIOTOKH
B MH}PacTPyKTYPHBIX KIacTepax, 00ecIIeUNBAOIIIX IIOHOTY aHAIN3a JAHHBIX, HAIIPUMED, aHAJIMTHUKY Ha OC-
HoBe Beiipier, Pypre-MeTo/la U KIacTepHOTo aHamu3a. 1IpuMeHeHne BepUPUITMPYEMBIX METOIOB TI03BOIISIET
VAT QIIBTPAIMIO, PA3PEMMOCTb IIPH BU3YaTH3alliY, U30aBUT OT IIIyMOB IIPHU IIPOIHO3UPOBAHHUH CIIOK-
HBIX CUTYyaIyil. B 4acTHOCTH, IPUMEHEHHE TIPIMOT0 U 00paTHOrO IPeo0pa3oBaHus B CTAThe YIIyUIIUT Kade-
CTBO M300pakeHHs IIPEISITCTRUIA Ha ITyTH.

B pabote uccienyoTest BOIpockl 00paboTKH M MHTEINIEKTYaIbHOIO aHal3a JAHHBIX B II0TOKAx BOJHOTO
TPaHCIIOPTA, paccMaTpUBAEMbIX KaK CJIOKHAs cucTeMa. VICTIONb3yIOTCsT METOIBI IIpeobpa3oBaHusl CUTHAIOB
3aIly MJICHHBIX JIAaHHBIX, & IMEHHO, ¢ UCIIOIh30BaHUEM BeHBIIET U JUCKPETHOTO MeToaa 110 Pypee. [IpuBeieHs!
COOTBETCTBYIONHE aHAMTHIECKHUE MOJIENH, KOTOPHIE aJIallTUBHBI JUIS PacIIpe/IelIeHHBIX Te0IIPOCTPAHCTBEH-
HBIX JIAaHHBIX, YUUTBIBAIOIIMX MaKpo, ME30 UM MHKPOCPE/Bl aBTOMATHU3AIMU UHPPACTPYKTYPHI BOJIHOTPAHC-
MIOPTHOH OTPaciIy, a Takke IIOMOTalOIHe HICHTHGUIMPOBATh IiepepacIIpeieNieHie BOHOTPAHCIIOPTHBIX I10-
TOKOB C YUETOM IIOTEHITMAIa BOHON MHPPAcTpyKTYpHsL. ClielyeT aHaIM3UpOBaTh BOJIHOTPAHCIIOPTHBIE IIPO-
TIECChI ¥ X MO/IENbHOE o0ecIieUeHre Ha OCHOBE CUCTEMHOH aHAUTHKH.

KiroueBble c1oBa: MOTOK, 3allly MIECHHBIM, HHOOPMAIMOHHBINA, IIpeobpa3zoBaHue, Belipier, Oypre, aHaIH3
JIaHHBIX, BO/IHBIN TPAHCIIOPT

Modeling the stability of ties in the water transport infrastructure is an urgent task not only econom-
ically, but also from various aspects (ecology, security, communications, etc.). But its solution is
often complicated by the "noise" of the time series.

In the water transport sector, the number of innovations and technologies being introduced is con-
stantly growing, efforts are being intensified to reduce the time it takes to service a service order,
such as repair. Moreover, the logistic decision is made on the basis of signal processing technologies.
It is necessary to represent water transport flows in infrastructure clusters in a relevant and paramet-
ric way, ensuring the completeness of data analysis, for example, analytics based on the wavelet,
Fourier method and cluster analysis. The use of verifiable methods to improve filtering, solvability
during visualization, will eliminate noise when predicting complex situations. In particular, the ap-
plication of forward and reverse transformation of the article will improve the image quality of ob-
stacles in the way.

The paper investigates the issues of processing and data mining in water transport streams, consid-
ered as a complex system. Methods of converting signals of noisy data are used, namely, using
wavelet and discrete Fourier. Corresponding analytical models are presented that are adaptive for
distributed geospatial data, taking into account macro, meso and microenvironment of automation
of water transport infrastructure, as well as helping to identify the redistribution of water transport
flows taking into account the potential of water infrastructure. Water transport processes and their
model support should be analyzed based on system analytics.
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Brenenue 1Mo OOECTICUCHHIO YCTOMYHUBOCTH MEPEBO3OK, COKPa-
B BOZHOTPAHCHOPTHOM CEKTOpPE HAOMFOMA- IICHAIO BPEMCHH OOCITYKHBAHHSA U YIIYUIMICHHIO CTO
©TCS TIOCTOSHHBIN POCT KOTMYCCTBA H 00hEMA BHE- KavecTBa.

PESHUIT HOBBIX TEXHOJIOTUH, AKTUBUZHPYIOTCS YCUIHS
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HrapopmanmoHHbIE TOTOKK HA BOJHOM TPAHC-
TOPTE OTIMYAIOTCS AMHAMHYHOCTBIO M 3aIIY MJICHHO-
CTBIO JAHHBIX [1], a Tarske pacHpenciIeHHOCTBIO UX
HCTOYHUKOB U MPUEMHUKOB [2].

ITosToMy B BOAHOM TPAHCHOPTE CTANIU AK-
THBHO HCIIOJIB30BaTh 00bIHe naHHbC (BigData) [8]
U MHTCJUICKTYAIbHBIC CHCTEMBI 00PaOOTKY 1 aHAIH’3a
JaHHBIX, BeO-compoBokacHua, I UC (reomndopma-
OUHOHHAA cuctema) U apyrue [3]-[5]. Anamms takmx
CHCTEM U MPOLECCOB B BOAHOM TPAHCIOPTE — AKTY-
anpHag 3a7a4a, TPeOyIowash CHCTEMHOTO IOAXOAA,
MPUMCHECHHS METOJOB CHCTEMHOTO AHAIN3a-CHHTE3A.
Heobxoamm momHO(MOpPMATHBIM Y4YET MaKpo- H
MHUKpPO-HH(PPACTPYKTYPBI BOXHOTPAHCTIOPTHOH CHUTY -
AUy MPHHAMAFOIIUM PEIICHHE.

B pabore mpemaraercsi moaxox K PEIICHHEO
JAHHOH 3a7ayW  C HWCIOJB30BAHHEM  amIapara
BeHBIICT- 1 Oyphe-TpeoOpa30BaHHIA

WUnentundukamms ocoOeHHOCTEH  BOTHOTO
TPAHCIIOPTA M ABYXCHUS

BoaHOTpaHCIOPTHBIC MEPEBO3KH MO HEOOXO-
JUMOCTH JOJDKHBI OMHPATHCS HAa HWACHTHU(DHKAIMIO

JIBIGKY ITUXCST 0OEKTOB B 3aIIly MJICHHBIX CHTYaIUX,
HAIPHMED, CYJAHA B TYMAaHE WM IIPH €r0 3aX0J¢ B
OKUBJICHHBIH TTOPT. YTOOBI HMETh M30aBICHHYIO OT
BIIISTHUS Iy MOB KapTHHY (CHTYaIHIO), HEOOXOAMMO
(pUIBTPOBATH JAHHBIC, OUHINATH OT IyMOB. COOTBET-
CTBYIOIIEE AHAJMTHYCCKOE 00CCIICUCHIE TPAHCTIOPT-
HBIX IIEPEBO30K PEATH3YEMO € TIOMOIIBIO PA3IHYHOTO
mHCTpyMeHTapusa. Hampumep, Mcmonb3ys BEHBICT-
mpeodpazosarusd wim Dypee-mpeodpazoBaHug (CM.,
Hampumep, [6]).

BetimeT-(y KIS — QyHKIHA, OnpeaeaseMas
B OKPECTHOCTH TEKyIICH, PacCMATPUBACMOHN TOYKH
(HanpuMep, BBITAYH KOPPEKTHUPYIOMMX TMOJI0KCHHE
CyJHA YIPABJIOIIMX BO3ACHCTBUN) U CTPEMSAIIAACS
OUCHB OBICTPO K HYJIFO IIPH y TANICHUH OT TOUYKH — Bpe-
MCHH W 4acTOTe (PHUCYHKE 1, pHCYHKE 2). DTO «KO-
POTKOBOJIHOBBIC» SIBICHHS C HYJICBHIM HHTCTPANb-
HBIM BO3/ICHCTBHEM, TIO3BOJLIFOIINM IO «BCILICCKAMY
CHTHAJIOB MOJIy4aTh SCHYIO IPOCTPAHCTBEHHO-BPE-
MCHHYIO CHTYAI[HOHHYIO KAPTHHY.
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Pucynok 1 — 3anrymiieHHas CHHYCOHJ]a CUTHATIOB
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PucyHok 2 — BeliBier-criekTporpamma (pe3yibrar IpeoSpazoBaHus )

Brauane HECTAHOHAPHBIN

TPOCTPaH-
CTBCHHO-BPCMCHHOM P Pa3ACIICTCA HA MAKCTHI, 3a-
TEM HAXOAMM MACINTAOHPYCMBIC CKATIPHBIC TPOW3-
BEJCHUS, CO CABHMraMH BeiiBiaera. B urore aia cur-
Haja R(?) cTpouM HEJIMHEHHOE MPEACTABICHHUE YEPE3
0a3uCHBIC, MAPAMCTPH30BAHHBIC (DYHKIMH BBEAC-
HHCM TAapaMeTpa MaCIITAOHPOBAHHUSA B BSHBIICT-TIPC-
o6pazosanuu{v; (t): i = 1,2, ..., N} CO 3HAYECHHAMH ¢
U BBIPAXKCHHBIMHA TAPMOHHUKAMH.

Hcnons3yrorcsa (popMyasl mpsSMoro mpeodpa-
30BaHHA —

©
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CurHampHBIC PSIIBI MOTYT OBITH C IIyMaMH,
HAMPAMEP, COYCTAHHAMH OHTAPMOHHYCCKOTO CHT-
Hama R(a, b, t) u «6enoro» uyma. FapMOHHKH AUHA-
MHYHO U3MEHAIOTCA.

Kpowme BeiiBner-npeoOpazoBaHuii MOTYT OBITh
HCHOTB30BaHEl H  Dypee-mpeobpazoBanust. 310
()MIBTPBL, MEPEBOAAIINC CUTHANBI X H3 BPEMCHHBIX
MPEICTABJICHHUI B YACTOTHBIC (IIPAMOE mpeodpasoBa-
Hue Oypre) —
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u 00patHo (0OpaTtHOC Dyphe-pPeoOpPa30BaHIC):
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Paznen 1 Oxenayamayus 6oonozo mparncnopma u mpaHcnopmule mexHoI0uu

Kaxxnoe mpumeHeHme 3THX IpeoOpazoBaHuH
OCYIICCTBILICTCA C YUCTOM TCXHOJIOTHH 00pabOoTKH
CHUTHAJIOB.

3axroueHne

BaxHO pECBAaHTHO MPEACTABIATh BOIHO-
TPAHCIIOPTHBIC JAHHBIC MOCICAOBATEILHOCTIMH HH-
(hOPMAITHOHHO - TOTHHMECKHX MTOTOKOB, KIACTEPOB I
oOecTieUyeHHsT KaUecTBa, ONEPATHBHOCTH M ITOJIHOTHI
aHamM3a JaHHBIX. Bes cnokHas w 60bInas cucreMa
HH(GOPMATHOHHBIX IIOTOKOB YaCTO JOJLKHA OBITH 00-
padoTaHa B PCaTbHOM PEIKIME, HA KOHCYHBIX TMPOME-
JKYTKaX BPEeMEHH (CBSI3H C CYIHOM, HAIIPUMED).

BeiiBner-ananus, @ypbe-aHAIM3 U KIaCTep-
HbIM aHAJM3 — PEJICBAHTHBIA AJI1 3TOrO UHCTPYMCH-
TapHii, MOBBIIAOIIHHA PA3PEIINMOCTD, (PHIIBTPALIHIO,
n30aBICHAUE OT IIyMOB B JAHHBIX, CICAOBATEIBHO, U
Ka4eCTBO IPOTHO3ZUPOBAHMSA HCKIFOUHTEIBHBIX H
CJIO0’KHBIX CHTYAIlUil HA BOJHOM TPAHCIIOPTE.

[peanosxeHHBIH B pad0TEe MOIX0] — MPUMCHC-
HHE OHUCKPETHOro (Meron dypee), HEMPEPBHIBHOTO
(BeitBreT) TPEOOPA30BaHUA W AHAIM3 TOIYIACMBIX
3aTeM OT(HILTPOBAHHBIX JAHHBIX TO3BOJIHT YIIyd-
muTh MH()OPMANMOHHYIO KAPTHHY O CHTYAaIMH HA
BOJHOM TPAHCIIOPTE, HANPHMEP, OIECPATHBHOC
VIIPaBJICHHUE CYyJHAMH IIPH 3aX0/JC B MOPT.
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PA3PABOTKA ONITUMAJIBHOU CXEMBI TIOJOI'PEBA I'PY3A «MA3YT»
B PEMICE

C.A. XyosK08, O0KmMop mexHuyecKux Hayx, npogheccop
T.H. Tumuenxo, KaHOUOGM SKOHOMUYECKUX HAYK, Ooyenm

AXTyaIbHOCTD JTAHHOM TeMBI HCCIIE0BaHMSI 00YCIIOBIEHA IIOUCKOM BO3MOKHBIX ITyTel CHIKEHHS PacXo/I0B
Ha TOIUIMBO B CYJIOXO/THBIX KOMIIAHHSIX, UTO SIBJIIETCS] OCHOBHOM 3a/aueii JHOGOT0 MIPEe/IIPUSITHSL, CIIOCOCHOTO
TIPeJICTAaBIATE ce0sl Ha MEXKIYHAPOHOM (PPaxToOBOM PHIHKE ¢ OKA3aHUEM Pa3IMYHBIX YCIYT 0 SKOHOMHYE-
CKOMY M TEXHHYECKOMY MEHEKMEHTY CYJIOB. B yCIoBHUSIX HapacTaroImel KOHKYPEHIMH COKpaIT[eHHe U3Jiep-
EK KOMITaHUH SIBISIETCS. OUeHb Ba)KHOM 3a/[aueil, Tak Kak ee peIlieHHE TI03BOIIIET TOBBICUTD 3($EKTHBHOCTh
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