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Cexknus Ne 5
WHdopmMalmoHHO-Te/IeKOMMYHUKAI[MOHHbIe TexXHOI0ruU. UHPopMarmoHHast 6e30MacHOCTh

CIUCOK momyJssipHbIX. CHUCTeMa OLIEHKH HOBOCTEH Oy/IeT OCHOBBIBAThCS HA 3neMeHTe «MHe Hpa-
BHUTCsD». YeM OoJbIie Jito/ielt Oy IyT OIEeHMBATh HOBOCTh, TEM BHIIIE OHA OYJeT HAXOIUTHCS B CITHC-
KE NOMYJISIPHBIX HOBOCTEM.
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VJIK 004
ITPOI'PAMMHAA PEAJIM3AIIUA AJITOPUTMOB BU3YAJIU3ALIUU TPA®OB
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This article describes some algorithms of graph visualization such as circle-based, arc-based and force-
based visualization. There is an overview of their advantages and disadvantages. Article contains exam-
ples of visualization and gives an explanation about using metrics for adaptive visualization.

Key words: graph, force-directed, graph-visualization, graph drawing, D3.js.

Kaiouesvlie caoea: epag, cunosoli epag, suzyaausayus epagos.

['padbpl UCTIONB3YIOTCS MOBCEMECTHO JJIsi MOJCIUPOBAHUS IIMPOKOTO CIEKTPa Pa3iHYHbIX
O00OBEKTOB U HMX CBS3€H. ITH OOBEKTHI MOTYT OBITh YaCThIO MATEPHATHLHOTO MHUPA, & MOTYT IPEJ-
CTaBJISITh COOOM MaTEeMaTHYECKYI0 WM TMPOrPaAMMHYI0 a0CTpakiMIio. B KaxaoM M3 9THX ClIydacB
MOXET MOTPeOOBATHCS BU3yaH3alus rpada.

Busyann3upoBaHHbI Tpad) MOXKET CTaTh MOIIHBIM HHCTPYMEHTOM B 3a/1a4ax aHaln3a JaHHBIX.
[Tpu TOM 33a7a4a BU3yaIM3alK 3aKIF0YAeTCs HE TOJIBKO B BBIBOJIC BEPIIMH M pedep COTrIacHO Mpe/I-
CTaBJICHHIO rpada, HO U B TOM, YTOOBI 3TOT BBIBOJ OBLT BU3yalbHO HPOCT IS MTOJTb30BATEIIS.

MoxHO c(hopMyITHPOBATh HECKOJILKO OUEBUIHBIX KPUTEPUEB, KOTOPHIC PACKPHIBAIOT MOHSATHE
«BU3YAJIBHOI MPOCTOTHD): BEPIIMHBI HE OJDKHBI HAKJIAIbIBAThCS IPYT HA APYyra, NepeceucHue pe-
0ep MOJKHO OBITh CBEACHO K MHUHMMYMY (Ul TUIAaHAPHBIX TpadoB — OTCYTCTBUE IMEPECEUCHUil),
CyMMapHas JUiHa peGep JODKHA ObITh MUHHMAIIBHOM, YUCIO M3JIOMOB pedep JO0JKHO OBITh MH-
HUMaJbHBIM, BU3yalM3alusl JODKHA OTPa)XkaTh TOMOJOTHMYECKHE CBOMCTBA rpada M ero CUMMET-
puto. CTOUTh OTMETUTb, YTO HIEPEUHUCIICHHBIC KPUTEPUH OYAYT HECKOJIBKO OTJIMYATHCS VIS Pa3ind-
HBIX CIIOCOOOB OTPUCOBKH TpadoB.

Jst peanu3alvy anropuTMOB BH3yaHM3allld, OIMHMCAHHBIX HIDKE, UCIIOIB30BAJICS S3BIK MPO-
rpammupoBanus JavaScript, a Takxke 6nbanoTexa D3.js.

CaMbIM OYEBHAHBIM CHOCOOOM BU3yalM3alMH rpadoB SBISIETCS BH3YyaIM3alMs HA OCHOBE
OKPYXHOCTH. DTOT CHOCOO 3aKJIIOYAETCSI B MOCTPOCHUU BEPIIUH HA OKPYKHOCTH OIPEACICHHOTO
paauyca. PeOpa B TakoM ciydae SIBISIFOTCSL XOpAaMH 3TOW OKpyx)HOCTH. K mpenmyiiecTBam 3T0oro
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TOMCKUM XIII Bcepoccuiickas

- Hay4YHO-IpaKTHYecKast KoHpepeHIUs
I I MNOJIMTEXHUYECKUI «Texsonori Microsoft
N YHUBEPCUTET B TEOPUH M NPAKTHKe TPOrPaMMHUPOBaHHU»

croco0a OTHOCHUTCS ITPOCTOTA peaiu3auuu. TeM He MeHee, 3TOT CIOCO0 JaeT KOPPEKTHBIE PE3YIib-
TaThl MIPU CPABHUTEILHO HEOOIBIIOM KOJIMUYECTBE BEPIIMH U pedep. ITOT HEJOCTATOK MOXKHO IMPO-
WJUTFOCTPUPOBATH C TMTOMOIIBIO puc. 1 u 2.

Puc. 1. I'pag, cocmosiwyuii u3 6 epwiuH Puc. 2. I'pagh, cocmosiwyuii u3 20 eepwiuH
u 8 pebep u 40 pebep

brnarogapst HeGonbIIOMY KOJTHYECTBY BEpIIUH U pedep rpad Ha puc. | BBITISAUT MPOCTO U
cTpykTypupoBaHo. ['pad Ha puc. 2 B CBOIO o4epeb IMEET MHOXKECTBO IepeceueHuit pedep, a Tak-
ke OJM3KO CTOSIINE BEPIIHHBI.

Crnenyronuii crmocod BU3yalu3allMi — MpEJCTaBIeHUE pedep B KayecTBE AYr. DTOT CIOCO0
Mo/Ipa3yMeBaeT PacloOKEHUE BEPIINH HA OJHOW mpsiMoi. PeOpo B 3TOM ciiydae mpeacTaBisieT
c000H TIOITYOKPY>KHOCTB, TIPOXOISIIYIO Y€pPe3 COOTBETCTBYIONINE BepIIMHBI. OCHOBHOM HEJOCTATOK
3TOTrO Crocoba COBMAJAeT ¢ HEIOCTATKOM BH3YyalU3allid Ha OCHOBE OKPYXKHOCTU — MPHU OOJIBIIOM
KOJIMYECTBE BEepUIMH M pedep rpad CTaHOBUTCS BU3YyalbHO INeperpykeHHbM. Kpome Toro, asns
YMEHBIIICHUS YHCIa TIepeceueHnil pedep cleayeT OCyIIeCTBIATh MPeABAPUTENbHBIN aHamu3 rpada
JUTSL OTIPEJICTICHUS MOJYTUIOCKOCTH, B KOTOPOH JIOJDKHA JIeXaTh TOJTYOKPYKHOCTh. [IpuMeps! rpa-
(0B, BU3yaIM3UPOBAHHBIX STUM CIIOCOOOM, MPEACTAaBIEHBI HA puc. 3 U 4.

Puc. 3. I'pag, cocmosiwjuii u3 6 eepwiuH Puc. 4. I'pag, cocmosiwyuii uz 20 eepwiuH
u 8 pebep u 40 pebep
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Ceknus Ne 5
NHdopManmoHHO-TeIeKOMMYHHUKALIMOHHbIE TexHOJI0ruu. MHPopManmoHHas 6e301acHOCTh

HecmoTpss Ha 0oJbIIOE YMCIIO NEpeceueHUi, pe3ynapTaT BHU3YyalM3allUd BBHITJSAUT Oosee
«pa3psLKEHHBIMY TI0 CPaBHEHHIO ¢ BU3yalIM3aIliell Ha OCHOBE OKPY>KHOCTH.

HaubounpmmM noteHuuanomM o6aa1aloT alropuTMbl, OCHOBaHHbIE Ha (PU3NYECKUX aHAJIOTUSIX
[1]. Bce anropuT™Mbl, OTHOCSIIIMECS K 3TOMY KJIAacCy, MOACIHUPYIOT Tpad ¢ MOMOIIBI0 HEKOW (Pu3n-
yeckoi cuctembl. CaMbIMM MOIYJISPHBIMH QITOPUTMAaMU CUUTAIOTCSA CHIIOBOM M MpPYKUHHBIA. CH-
JIOBOM alITOPUTM ONHUCHIBAET (DYHKIIHIO, ONPEICISIONIYIO TapaMEeTpPhl, K KOTOPBIM OyAeT CTPEMUTh-
cs cucreMa. Ilocine HECKOIBKUX UTepalyii 3Toi pyHKLIUU cUcTeMa IPUXOIUT B PaBHOBECHE, KOTO-
poe cunTaeTcsl yJOBICTBOPSIONIUM paHEe ONPEIEICHHBIM KPUTEPHSIM.

JUis BBIYMCIIEHUS CIIEAYIOIIEeN MO3UIUKM BEPLIMHBI UCHOJIb3YETCS METOJ YUCIEHHOI'O HMHTe-
rpupoBanus Bepiie [2]. C ero moMoInpko ciiefyromniee nojJ0KeHHe MOKET ObITh BBIYMCIEHO Ha OC-
HOBE TEKYILETro U MPOIIOro, 3TO MO3BOJISET HE MCII0JIb30BaTh CKOPOCTh JABMKEHHUS.

Jis1 KOppeKTHOW BU3yaaH3allMi HECBSI3HBIX WM CIa00CBsI3aHHBIX TpadoB HCIIOIB3YETCs J10-
MIOJIHUTENbHAS CHIIOBas (DyHKIUS, MOJICIMPYIOLIAsl yCIOBHYIO IpaBuTanuio [3].

CuJIoBBIE AT OPUTMBI ABJIAIOTCA I‘I/I6KI/IMI/I, TaK Kak O6J'Ia,HaIOT MHO>XCCTBOM HaCTpauBaCMbIX
napameTpoB. Pacyer onpeneneHHbIX METPHK, CBSI3aHHBIX ¢ KOH(pUrypaluei rpaga, mo3BosseT noj-
Ouparb 3TH MapaMeTphl, YTO JEJaeT BU3yaJIM3aluio agantuBHOW. KpoMe Toro, HeKoTopsle mapa-
MeTpHI (Hanpumep, JUIMHY pedep) MOKHO 3ajaBaTh JuHaMudecku. Ho nHorna gaxe ucnonab3oBaHue
CTATUYCCKUX IMapaMCTPOB MNO3BOJIACT MOJTYYHUTh 3CTCTUYCCKU boiee IMPaBUJIBHBIC PC3YJIbTAThI, YEM
IIPU MCIIOJIb30BaHUM OIMCAHHBIX paHee aJropuTMOB. Tak, Ha pHc. 5 MPEACTAaBIEH PACCMOTPEHHBIN
panee Tpad, BU3yaTM3UPOBAHHBIN C MOMOIIBIO CHIOBOTO airopurma. llepeceuenus pebep 31ech
CBEJIEHBI K HYJIIO, a PACIIOJIOKEHHUE BEPIIMH HAMTyUIUM 00pa3oM OTpa)kaeT UX CBSI3U.

Ha puc. 6 u 7 npuBeneHsl Apyrue NpuMepbl UCIIOJIb30BAHUS CUIIOBOTO AJITOPUTMA.

A

Puc. 5. I'pag, cocmoawuii Puc. 6. 'pag, cocmoswuii Puc. 7. I'pag, cocmosawuii
u3 20 eepwiuH u 40 pebep u3 7 eepwiuH u 12 pebep u3 10 eepwiuH u 8 pebep

[IpumepoM METPHUKH, KOTOPYIO CIEIYET UCIIONIb30BATh JIJIS MTOYUYEHUS aJallTUBHON BU3yasu-
3aIMK, MOXKET CIY>KUTh METpPHKa OMHAPHOTO JiepeBa. B naHHOM cilydae MeTpUKa MPeACTaBIsSeT COo-
00l JTOrMYecKylo MepeMeHHY10, KoTopas OyleT MPUHUMATh UCTUHHOE 3HAUYEHUE B CIy4yae, €clid BU-
3yalau3upyeMbliii rpad sBiseTcs aepeBoM. /s ocyliecTBIeHHU TaKOM MPOBEPKU TOCTATOYHO yCTa-
HOBUTH COOTHOIICHHE MEXIy YUCIOM pebep m BepiuH. B OuHapHOM JepeBe KOJIMYECTBO pedep
MEHbIIIe KOJIMYEeCTBA BEPIINH Ha eqUHUILY. Kpome TOro, TOKHO COOII0IaThCS YCIIOBUE CBI3HOCTH.
Jl71st mpoBepKH ATOTO yCJIOBUS HEO0X0 1Mo 000t rpad ¢ momompio DFS wn BFS.

Ha puc. 8 mpeacrasnen rpad 10 npuMeHeHHs CTIeIUaTbHOTO MOCTPOSHHS IIsi OMHAPHOTO Jie-
peBa. Ha puc. 9 nokaszan ToT e rpad, BU3yaTu3upOBaHHBIN Kak OWHApHOE JAepeBo. Takoi moaxos
IIO3BOJIACT HArJIAJHO ITOKa3aTh TOIIOJIOTUIO rpaq)a.
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This article describes a Web-based application for automated extracting of unstructured hydrometeoro-
logical data from sites on the Internet that provide such information. The software makes it easier to re-
ceive weather reports, including encoded in the KN-01, as well as to work with them.

Key words: hydrometeorological data, web-application, code operational data.

Kaiouegsle caoea: 2zudpomemeoposozuyeckue darHble, web-npusodceHue, K00 onepamugHoll hepedavu
OQHHDbIX.

HaGroieHne 3a KJIMMAaTOM HaIICH TIAHETHI BEIETCS HA MPOTSHKCHUH HECKOJIBKMX BEKOB, 11O
MIPUYMHE TOTO, YTO CBOEBPEMEHHAs M Ka4yeCTBEHHAs THIPOMETeopoiorndeckasl nHGopMalus urpa-
€T Ba)XHYIO POJIb B 00ECIEUEHUHN 3alUTHl KU3HU U MUMYIIECTBA TPAKJIaH, SJKOHOMUKE PETHOHOB.
Nudopmannio o MOrogHbIX yCIOBUSX MPEJOCTABISIOT THAPOMETEOCTAHIINU, MPEAOCTABIISIS KOJIH-
YECTBEHHBIE JIAHHBIE O TEKYILEM COCTOSHUM aTMocdephl, HapuUMep, TeMIepaTrypa BO3IyXa, CKO-
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