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Scientificview — [TAPAJIJIEJIbHASI CUCTEMA
IIOCTOBPABOTKMU PE3VYJIBTATOB, ITOJIVAEHHBIX
P11 YMCJIEHHOM MOAEJINPOBAHVN PUN3NYECKUX ITPOLTECCOB

A. JI. Ilorexun, B. 1. Tapacos, C. A. @upcos, 1. B. Jlorunos,
B. A. Hukurun, M. I'. Kysuenos, H. B. Ilomosa, A. K. /lemanosa, FO. B. Ko3auex
(POAL-BHUUDD)

OnuceiBaercst mapajuieibHas cucreMa nocrobpaborku ScientificView, peanuzoBannas B
maremarudeckom oraenernn PO AI-BHNUD ®. Cucrema npennasuadena s hUIbTPAIH,
0TOOparKeHUsT M TAOJIMIHOIO AHAJIN3A PE3yJIbTATOB MOJEINPOBAHUS (PU3HMIECKUX TPOIECCOB

Ha PA3HOCTHBIX CETKaX PETYJIAPHOrO TUIIA.

IIpuBenens: rpaduky n3MEHEHHs BPEMEHH PAabOThI HEKOTOPBIX AJITOPUTMOB OOpabOTKHU B
3aBHCUMOCTH OT YHUCJIA UCIOJIb3YEMbIX MPOIECCOPOB.

BBenenue

Mousbie MHuOromnpoueccopabie dBM mozBosstior
0oJiee JeTa/IbHO OMUCHIBATH (DUBUYECKUE MTPOIECCHI
3a CUYeT MpUMeHeHusi Dojiee TOUHBIX MOJIesiell, ornu-
ChIBAEMBIX YPABHEHUSMU MaTEMaTUIECKON (usn-
KU, IIPA PELIEHUN KOTOPBIX PA3HOCTHBIMU METOHa-
MU TpeOYIOTCs CYIIECTBEHHbBIE BEIYUCIUTEHHBIE Pe-
CyPCBI 1 DOJIBIIIOE KOJUIECTBO CYETHBIX TOUeK. JIjist
OIIEHKM Ka4yecTBa IMPOBEIEHHBIX pPAaCUYeTOB HEOOXO-
JIUMBI PA3BUTHIE CPEJICTBA aHAIN3A U TOCTOOPAOOT-
KU, B YaCTHOCTH CHUCTEMBI BUBYAJU3AIUU, CIIOCOD-
Hble ObICTPO OOpabarhiBaTh 0OJBINION 00bEM JaH-
wvbixX. JoOuThCA 9TOr0 C MOMOIIBIO TPOrPAMM, BbI-
[OJIHSIEMBIX B OJIHOIIPOIIECCOPHOM DPEXKUME, 3aTPY/I-
HUTEJIbHO TI0 TPUYUHE OTPAHUYEHHOCTU PECYPCOB
IT9BM.

B  wmaremarmueckom — oraenenum  POATIL-
BHUUD®  wakomieH  ONOBIT  HCIOJH30BAHUS
napaJsijie/bHbIX CUCTEM BU3yaJu3allid, B YaCTHO-
CTH, TPOBOAUTCS aanTarus cucreMbl ParaView [1]
Iisg 00pPAbOTKM JAHHBIX, PACCUYUTAHHBIX C ITOMO-
OIbIO TPUMEHACMbBIX B OTJAC/ICHUN MATEMATUICCKUX
MeToauK. PaboThl mo ajanTanyuy mMoKas3aJiud, UTo,
HECMOTPsI HA MMEIOMINiics OOJIbIION MHCTPYMEHTa-
puit ParaView, peasm3anusi B HEM ajropurMOB,
YYUTHIBAIOIIUX OCOOEHHOCTH METOJIUK, CBA3aHA
¢ GosbmuMu  TpyJo3arparaMu  (HAIPUMED, TI0J-
JIepKKa aJalTUBHO BCTPAMBAEMBIX CETOK), JmbO
IPOCTO HEBO3MOXKHA (HAIIPIMEp, MOIepKKa 0bpa-
0OTKU HECTPYKTYPHUPOBAHHBIX CETOK C si9elKamu

npou3BoibHON opmbl  6€3 ux ApobsieHusi Ha,
npumutuBbl ParaView). Breapenmne B ParaView
JI7IsT TIOJTHOITEHHOM 0OPabOTKM pPACUYETHBIX JaHHBIX
HerpaduIecKux CpeAcTB (TabJUIHOrO MPOCMOTPA,
pacuera WHTErPATbHBIX XapaKTEPUCTUK U T. J.),
TAKXKe CBSI3AHO C OOJIBIIMMHU TPYI03aTPATAMHU.
[TosToMy OBLIO peIIeHo CO3/aTh MApPAJIETbHY 0
cucremy mocrobpaborku ScientificView ma ocmoBe
CODCTBEHHBIX TMPOIPAMMHBIX MPOAYKTOB, & UMEHHO
CUCTeMBl ~BHU3YaJM3AIllNN  TPOrPaAMMBI  pacdera
HavdasbHblX  ganHbix  3D-PHJT [2], nporpammbr
Tabsmanoit obpaborku mamneix EFR-Viewer |3,
oubmoreku EOP [4] mna nocryma K JaHHBIM Ha
JIACKE.

Bp10op cxembl MOCTPOEHUS CUCTEMBbI

Hawub6osiee mimpoko UCHob3y0TCS TPU CXEMbI 0~
CTPOEHUs TMAPAJIETbHBIX CHCTEM MOCTOOPabOTKH,
B KOTOPBIX B IMapa/iIeIbHOM pexkuMe (PyHKITHOHU-
PYIOT MOJIYJIU YTeHWS W MPOIEAYPhl (DUIbBTpAIuu
JaHHbIX. OT.}H/ILH/IG CXEM 3aKJII0YaeTCd B BBIIIOJIHE-
HUU TPOIEIYP MOATOTOBKU M300paKeHUsd: OHU MO-
ryT ObITh pacnapaJiesieHbl (cxema ¢ MaKCUMaJlb-
HBbIM paCHa,pa,.H.He.HI/IBaHI/IeM)7 BbBIIIOJIHATHCA B OJJHO-
nporeccopaoM pexkume Ha [I9BM (cxema KjmeHT-
CepBEp) WM Ha OJHOM NPOLECCe, IPUHAJIIEKAIEM
napaieIbHOMY HOJI0 (CXeMa yJaJeHHOrO KJIMeH-
TA).

[Ipu peanuzanuu CUCTEMBI Ha, OCHOBE TIPOIPAMM,
pa3paboTaHHBIX B MAaTEMATHYECKOM OTJIEJIEHUU
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POAILI-BHUND®, 6b110 peIieHo WCIo/Ib30BaTh
CXeMy KJIMEeHT-CepBep C KJMEHTCKON 4YacThlo,
GYHKIIMOHUPYIOMIEH 10/, ONEPAIMOHHON CrCTEeMOit
(OC) Windows, u cepBepHONl HYaCTHIO, 3allyIeH-
wvoit mog OC Linux B mapaJjiielbHOM peKuMe Ha,
MHOTOmnporieccopuoit 9BM ¢ pacnpenenennoii na-
Marbio (puc. 1).

DTa cxeMa OKa3aJach MPOIIE B PeaTn3alni, T0-
CKOJIbKY JI/Is1 CO3/JJaHMsl KJIMEHTCKOM uacTu (MHTEp-
eiica mosp30BaTe TSI, CHCTEMBI OTOOPAYKEHMUSI) 0~
CTAaTO4YHO 6I)I.HO BbIAC/INTH COOTBETCTBYIOIINE IIPO-
[IeTIyphl M3 CUCTEMBI BU3yaAn3any KoMILtekca 3D-
PH/I. CepBepnas dacTb ObLaa CO3/[aHa 3a CUET BbI-
JIeJIEHUsI B OTJIEJIbHOE KPOCC-TIAT(hOPMEHHOE TTPU-
JIOZKEHUE U PAClapasijieTMBaAHNS TPOIEYD UTEHUsT
u obpaborku manubix. Hecmorps Ha nmpocrory, pea-
JIM3AIMsS CUCTEMBI 10 TAHHON CXeMe TIO3BOJINIIA, YBe-
JINYUTH 00BEMBI U CKOPOCTH 00PAbOTKM PACUETHBIX
JAHHBIX 10 CPAaBHEHUIO C IPOrpaMMaMu, BBIIIOJIHA-
embiMu Ha [I9BM B osHOIPOIIECCOPHOM pEXKMME.

CBsa3b KJMEHTA U CEPBEPHOIl YaCTU OCYIIe-
CTBJISIETCsI TIOCPEJICTBOM COKETOB II0 IMPOTOKOJIAM
TCP/IP. st sTOro cpeam MPOLECCOB CepBep-
HOIl YaCTU BBIJEJAETCS CHEIUAIbHBIN Ynpasasio-
wutd Tporecc.  YUPaBJSIONMI MTPOIECC OCYyIe-
CTBJISIET TIPHEM 3allPOCOB OT KJHNEHTA, paclpejie-
JIIeT HArPy3Ky II0 JaHHOMY B3alpOCy Ha OCTa/Ib-
ubie (nodwuHnerHbie) TPONecchl cepsepa, cobupaer
OT HUX PE3YJIbTaThl 00PAOOTKH.

VIpaB Ol MPOIecC He BLIOIHIET YTEHUS U
00pabOTKM CETOYHBIX JJAHHBIX, TOCKOJIBKY 9TO IIPU-
BOAWT K 3aMeJJIEHUI0 pabOThl BCell CepBEpPHOI |a-
ctu. B Oymymiem, npu peasusaiuu nporeayp ¢op-

MUpOBaHMA U300PaKEHNUS B MapPAJIIETbHOM PEXKU-
Me, KaxK/Ibli TOIUHEHHbIN mporecc Oyaer dopmu-
poBaTh 9acTh N300PaYKEHUS 110 UMEIOIUMCS Y HETrO
JIAHHBIM, & UTOMOBOE N300PaYKEeHNEe TIPE/IN0IaraeTcs
dbopMupoBaTh HA YIPABJISIONIEM IIPOIIECCE.

[Tockonbky cBs3b Kymenta na II9BM ocyrie-
CTBJISIETCS JIUIIH C OMHUM MPOIIECCOM CEPBEPHOI Ja-
cru, MHOTOIporeccopaas IBM Moxer ObITH HEOI-
HOPOJIHOI ¥ HE JijIs BCEX €€ Y3JI0B 00s13aTe/IbHO Cy-
LIECTBOBaHKE NPAMOro coepunerust ¢ [II9BM mnosb-
30BATEJIS.

CTpyKTypbl U IIOTOKHU JIAHHBIX

Heobxomumo 6b110 pazpaboTarh CTPYKTYPHI U
IDOTOKMW [JAaHHBIX, IIO3BOJJIAIOIIIME C MHUHUMAJIbHDBI-
MU TpyJo3aTpaTaMyu IPOBECTH MNEPBUYHYIO peaJsiu-
3allMI0 CUCTEMBI W YIPOCTUTHL ee pa3sutue. llo-
CKOJIBKY Pedb ujerT 0 rpadudecKkoil cucreme, moj
Pa3BUTHEM B IEPBYIO OYepe/ib MOHUMAETCs CO3/a-
HI€ HOBBIX BO3MOXKHOCTEHl 10 00paboTKe JaHHBIX
(pa3M4HBIX AArOpUTMOB (DUIBTPAIMN U AHAJIN3A),
a TakrKe BO3MOXKHOCTEl 110 00paboTKe TAHHBIX HO-
BbIX TUNOB (xpansammxca B daitaax HoBbIX (hop-
MaTOB WUJIA IIOJIYYE€HHbIX B PE3YyJ/IbTaTE€ MOIAE/JINPOBA-
HUs paHee He PAaCCMATPUBAEMBIX (PUBUUIECKUX MPO-
neccos). PaspabarbiBaeMast apXuTeKTypa JIOIKHA
ObLIa Tak2Ke 00eCHednTh KPOCC-ILIaT(MOPMEHHOCTD
[MPOTPAMMHOI pean3alii.

[Ipu npoekTupoBannu ObLIN BbIIEJIEHBI HECKOJIb-
KO MHMOPMAIMOHHBIX YPOBHEH, KaXKIblil M3 KOTO-
PBIX IPeICTaBAdeTCd HEKOTOPOH IMPOrpaMMHONI pe-
asmsanueii (puc. 2):

' TR PR, ‘:
EKIJHEHT

Hammwre s dadine

Puc. 1. Cxema nocrpoenus ScientificView
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CHeTena oTobpaxermd 1

IeTOPED KAMRE LA,

wTepdeiic FHTEDTIOJTATHE ESIIHHE
Jampoc Ha Pesymerar
ofipafo ey pafoTe Jarmee g PaccumraHELE
FANEKYILALIHH H SHTEpRONE OB AETIE
"JMEMEHTEL CIEHE — PHIETHEL H TAHHEIE

MaieMaTHYeCKHe o0nacTH

Hemrrmiammsamia l
¥

OHTEAHENE TIf) HMHTHE OE

=

.
! PAHEHH E l

[TpimHTHERD

Puc. 2. OcHoBHBIE CTPYKTYDPBHI U MOTOKHU JTAHHBIX

1. Teomempuseckue NPuMUMUGH: TOIKI, BEKTO-
PbI, OTPE3KH, MHOTOYTOMbHUKN. KaxKapiit mpu-
MWUTHB XPAHUT 9aCTh WHPOPMAIUU, TPUHAI-
Jiezkareit iubo MCXOIHBIM CETOYHBIM JAHHBIM
(MaremaTuueckuM 06/1aCTsIM ), MO0 Pe3y/IbTa-
TaM 00paboTKU (B MEPBYIO OYEpenb Pe3y/IbTa-
tam unbrparnun). I[IpuMUTHBBI, KaK TpaBu-
JIO, CaMOJOCTATOYHbI W HE HYXK/IAI0TCAd B HH-
dopmanum 0 cBOEM peabHOM OKDPYKeHWu (B
JaCTHOCTH, OJHA TOYKa Hudero "me 3maer" o
coceiHeit).

2. Koumetinep npumumusos. Kourteitnep mpes-
Ha3HAYeH /I XpaHeHWsd OJHOTUITHBIX MPUMU-
TUBOB (HANPUMED MHOTOYIOJLHUKOB), a TaK-
Ke it uX obpaboTkKu: mobaBieHusd, yaaje-
HUsl, CODTUPOBKHU, MOUCKA IyOJUKATOB W T. .
B kazx oM KoHTeiTHEPEe XpaHUTCA WHMOPMAIHS
0 B3aMMOCBA3X HAXOIAIIUXCS B HEM TTPUMUTH-
BOB.

3. Ouemenmuvr cuenwvi. Ilog smemeHTaAMU CIEHBI
MOHUMAIOTCS O0bEKThI, XPAHMAIINE PE3YJIHTATHI
paboThl PUIBTPYIOMIUX AJTOPUTMOB WU Pac-
YeTHbIE JaHHDbIC. S.HQMGHTI)I CIEHBbI UCIIOJIb3Y-
0T KOHTEHHEPHI i XpaHEHUs CBOUX [€OMeT-
PUYECKUX TTPUMUTUBOB.

Hoctyn k manubiM B ailiax uanm OnepaTuBHOM
MaMSATH OCYIIECTBJISIETCS Yepe3 MIII030BYI0 CHUCTe-
My. Ona e obecniedmBaer IOCTYN K JAHHBIM, IO-
JIY9E€HHbIM I/IHTepHOHHHI/IGf/’I nJjin Kaﬂbe.HHL[Heﬁ 110
CHeuaIbHBIM (DOPMYJIaM.

BzanmopeitcrBre monb3osaTesns ¢ ScientificView
OPraHU30BAHO Yepe3 HHTEPGENCHYIO YaCTh U CUCTe-
My OTOOparKeHUsl, OCYIIECTBJISIONLYI0 BBIBOJ I'Da-
duueckoit nHOOPMAITIH.

‘_‘_\_‘_\_‘_‘—*—R
«

oz

Jammie B dafinay

[ToToku maHHBIX, CBS3BIBAIOIIUE MOJIYJIU U WH-
dbopmarmoHabie caon, 00PabaATHIBAIOTCS SIIPOM CH-
CTEMBI BU3YyAJU3AUH. IDTO [MO3BOJISIET NP Pa3pa-
O0TKEe HOBBIX AJTOPUTMOB BOCIIO/IB30BATHCS PaHEe
PeaIM30BaHHBIMI 68,30BI)IMI/I KOHCTPYKIOUAMU, Ha-
[IpUMeEp TPOIEAyPaMy HUHUIUAJIABANNYN OOHEKTOB,
MoJIyYeHus JAHHBIX u3 (ailjia u oTobparkeHus pe-
3yJ/IBTATOB 00PAOOTKMY.

IIporeaypbl 06paboTK; 3arpocoB

BzaunmogeiictBue KJIMEHTCKOI W CEepBEPHOI 4a-
CTeil MPUJIOXKEHUsSI OCYIIECTBJAETCd Ha OCHOBE 3a-
IIPOCOB, KOTOpBIE I'PDYNIUPYIOTCA B IIAKETHI YeThl-
pex TUuIoB.

[lepBorit Tun makera — ungopmayuonnoit. O
yKa3bIBaeT MPUHUMAIONIEH CTOPOHE (KaK MPaBHIIO,
cepBepy), KaKyl OIEpAIi0 HEOOXOJAUMO BBITOJ-
HUTD, & TAKYKE pa3Mep MAHHBIX, KOTOPbIe OYIyT Ime-
DPeIaHbl B KAUECTBE MAPAMETPOB OTEPAIINN CIETyT0-
M TUTIOM TTAKETa — NaKemoM ¢ OaGHHBLMU.

CozepknMoe makera ¢ JAaHHBIMEA 3aBUCUT OT TIPO-
BOJIMMOI OTIepaliu, IpaBuaa (POPMUPOBAHNS ITAKe-
Ta COIJIACOBAaHBbI ME2K/y OTIIPaBJIAIOIIE U NPpUHU-
MalOIIeil CTOPOHAMMU.

EC.}H/I IIOCJI€ BBIIIOJTHEHUA SaHpa,HII/IBaeMOfI o11e-
pamnuu pe3yJabrar 00paboTKM JAHHBIX C CEpBEPHOIt
CTOPOHBI Oy/IeT MepeaBaThCsd HA KJAUEHTCKYIO CTO-
POHY HECKOJIBKUMU I[MaKEeTaMW, TO CHAaYaja CepBep
[OCBLIAET KJUEHTY Npouedyprowli MakeT. IJTOT Ha-
KeT CONEpPXKUT UHGPOPMAIUMIO, HEOOXOIUMYIO st
opraHuzanuu nprema 00paboTaHHbIX JaHHBIX. Ca-
MU JIAHHBIE TIEPEIAI0TCS MAKeTOM C JIAHHBIMU.
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Ha undopmarmonublil u npore ypHbIil TUIB Ta-
KETOB IPUHUMAIONIAs CTOPOHA OTBEYAET NAKEmoMm
OMKAUKG, ITO SBJISIETCS IMONTBEPKIeHWEM (aKTa

[pUEMA.
[Takersr oOpabarbIBalOTCs TpOLEAypaMu  COO-

cTBeHHOI paspaborku. Ilpocreiimuii crienapuit 06-

paboTKM 3ampoca TPUBEIEH Ha PUC. 3.
[TockoabKy B3aMMOIEHCTBIE C KJIMEHTOM OCYIIe-

CTBJISIET TOJBKO YIPABJISIONINII MIPOIECC CepPBepa,
OH JIOJKEH pa30CiaTh IOJIYUYEHHYI0 OT KJIHEeHTa
uH(OPMAITMIO BCEM OCTAJbHBIM ITPOIECCAM CEpBe-
pa, a Takxke coOparb pe3ybTaTbl 0OPAOOTKHU JTaH-
HBIX JIJIsT Tepejiady KJIMEHTY. DTO OCYIIECTBJISIET-
Cd 3a CYET CKPBITOI'O B3aUMOJNENCTBUS IPOIECCOB
cepBepHOiT gacTu mpu obpaboTke 3ampoca. Hampu-
Mep, dyHKIUA mpreMa HHGOPMAIIOHHOTO IIaKeTa
(cM. puc. 3, 1. 2 cipaBa) Ha, YIPABJISIIONIEM TIPOIEC-
Ce BBIMOJIHSIET Tepelady COJEPKUMOr0 MaKeTa Ha,
[IO/TYNHEHHBIE ITPOIECChI CEPBEPA C TIOMOIIbIO WH-
tepdeiica mepegaun coobrmerniit MPI. @yukins me-
pejadn npouegypHoro makera (cm. puc. 3, m. 8
CrpaBa), BBI3BAHHAs HA TOJIMHEHHOM MPOIECCe,
nepemact ganubie ¢ nmomornsio MPI ynpasssiomie-
My TIPOIECCY CepBepa, a TOT, B CBOIO OYepelb, —
KJINEHTY.

Peanuzanmst CKpBITOrO B3aWMOIEHCTBHUST TTO3BO-
JIMJIA, WCITOJIB30BATh OJIMHAKOBBIE AJITOPUTMBI 0Opa-
O0TKM HA YIPABJISIONIEM U TOJINHEHHBIX IPOTIEC-
cax. Ha OCHOBe CHCTEMBI 3AIPOCOB BBITIOJTHEHO PaC-
napaJiie/TMBaHuE OCHOBHBIX aJIrOPUTMOB 00paboT-
KU TAHHBIX, PEAJTN30BAHHBIX B BEPCUU CUCTEMbI BU-
gyasusaiuu nporpamybl 3D-PHJT g [T9BM.

Pexxumbl orobparkenus

Nurepnperanust 3HAYEHUH BEJUYINH [[BETOM TIPH
0TODPAYKEHNM HCXOJHBIX CETOYHBIX JaHHBIX U pe-
3yJIBTATOB MX OOpPAOOTKYM BO3MOXKHA, HECKOJbKUMMU
crocobaMu: € MOMOIIBIO 3aJIUBKH [TOJIUTOHOB, I[BET-
HOW CeTKM WJIM [BETHBIX y3JI0B CETKH, 0TOOparxKe-
HUsI BHEIHWX IPAaHUIl ceTku (puc. 4, cM. Takxe
LBETHYIO BKJIAJIKY ).

B kauecTBe BesamHBI JIjIsi MHTEPIPETAIUN Bbi-
crymnaer jrobas BeJIMYWHA, ONpPE/e/I€HHAsd B sUeii-
Kax WJIM y3J1aX CeTKU (pUc. 5, CM. TaKXKe I[BETHYTO
BKJIQJIKY ).

[Ipu orobpakennu 0O6HLEKTOB BO3ZMOXKHO IIPUME-
Henne 3¢ dexTa MpO3paIHOCTH, YIIPOIIAIONIEro aHa-
JIN3 CETOYHBIX JAHHBIX, Haxomsmmxcs "Bayrpu"
obbekTa (puc. 6, CM. TakzKe IIBETHYIO BKJIAJKY ).

Hexkoropsbie ajropurmbl rpadudeckoii
00paboOTKM JaHHBIX

B mapa/ienbHOM peuMe peasn30BaHbl KIacCH-
9eCKne aarOpUTMBbl IIOCTPOEHUS BEKTOPHBIX IIOJIEN,
cevenuii MJIOCKOCTBIO M M30MOBepxHOCTEH (puc. 7,
CM. TaKKe IIBETHYIO BKJIaJKY) [1, 5], a Takxke asro-
PHUTMBI, TIpeIHA3HAYEHHBIE I 00pabOTKU JTAHHBIX
HA CTPYKTYPUPOBAHHBIX CETKAX: BBIJEIEHUE CJI0S
rpaHeii ¢ MOCTOSTHHBIM 3HAYEHUEM OJJHOTO U3 MHJIEK-
coB (puc. 8,a, CM. TakKXKe [BETHYIO BKJIAJKY); BbI-
Jesienne nojo01acT, 3a/JaHHON MHTEPBAIAMU W3-
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Puc. 4. Crocobbl nHTEpIIpETAIINE BEJUYUH [BETOM: ( — 3aJIMBKA [MOJUTOHOB; 6 — I[BETHAsI CETKA; 6 — I[BETHHIE
y3JIbI CETKU; 2 — 0TOOparKeHUe TPAHMUI]

Puc. 5. 3anuBka MHOIOYIOJIbHUKOB: CJ€Ba — II0 BeJMYUHAM U3 f4eeK (BELIeCTBO); CIpaBa — [0 BEJIUYMHAM U3
y3708B cerku (Koopauuara X )

Puc. 6. OrobparkeHue n3000BEPXHOCTH: CJIEBA — OOBIYHOE; CIIPABA — C IPUMEHEHUEM HPO3PAYHOCTH
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MEHEeHUs WHIEKCOB (puc. 8,6, CM. TakzKe I[BETHYTO
BKJIQJIKY ).

Jisi aHa/in3a TOMOJIOMMK CETKU PeATn30BaH aJl-
roputM, Hanbojiee 4acTo MpPUMEHsSIEMBbIH TTpu 00pa-
0OTKe JAHHBIX HA HECTPYKTYPUPOBAHHBIX CETKAX
(bunprp "IIpoba'). OH MO3BOASET TPOCMOTPETH
OKPECTHOCTH BBIOPAHHOIO Y3718 WA sSTYelKUu — HO-

Mepa TpaHeil U y3/I0B IPUMBIKAIONINX SI€eK I T. JI.
(puc. 9, cM. TakKe BETHYIO BKJIAJIKY ).
J71s1 BbLIeTeHns svueeK WM y37I0B, 3HAYUEHHs Be-

JIMYWH B KOTOPBIX HAXO/SITCS B 33JAaHHOM WHTEPBa-
Jsie, peanmzoBan ¢uasTp "Uurepsan". On, B gacr-
HOCTH, MO3BOJISIET BBIJIEJIUTH STYEHKU C OIpeiesIeH-
HBIM BEIECTBOM (puC.
BKJIQJIKY ).

10, cMm. TaK¥ke MIBETHYIO

Puc. 7. Pesysbrar paborsl duibrpos: csepxy — "Bekrophoe none" (orobpazkeHue B ABYX PEKUMAX); CHU3Y —

"Ceuenue" (cnesa), "M3zonosepxuocts" (crpasa)

Puc. 8. Tlocrpoenue cios rpaneii (a) U nomo01acTu CO CTPYKTYPUPOBAHHON CeTKO (6)
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Puc. 9. Ananu3s rononoruu ¢ nomorisio Guibrpa "Tlpo-

6a||

Puc. 10. Pesysabrar padorst dpunbrpa "Unrepsan"

B mocmeganx Bepcusax CHCTEMBI TOABUIACH BO3-
MOYKHOCTD UEPAPTUHECKOT PUuAbMPayUY: TTPUMEHE-
HUS OJHOTO aaropurMa (uUIbTPAIUu K PEe3yJibTa-
TaM paboThl IPYyroro. JTO MO3BOJISIET, HAIPUMED,
BBIJEJUTH 9aCTh CYETHOTO MPOCTPAHCTBA, ITOCTPO-
UTH TaM CeYeHWe W Ha HEeM MOCTPOUTH BEKTOPHOE
nosie (puc. 11, cM. TakKe [BETHYIO BKJIAJIKY ).

AnroputMbl TaOJAMYIHOI 00pPabOTKM JaHHBIX

BospimuacTBO anropuTmMoB TabJaudHONl 06paboT-
KU W3HAYAJBbHO OBLIO peajM30BaHO B MPOrpaMMe
EFR-Viewer. IlocpeacTtBoM rumepTekCTOBBIX WH-
tepdeiicoB (puc. 12) mMeercs BOSMOKHOCTb:

— [OpoCMOTpa ODIIMX XapPaKTEPUCTUK 33 IadHu,
YUC/TIA, TUTA W TapaMeTpPOB MATeMaTHIECKUX
obsacreii;

— mpocMOTpa Habopa MaCCUBOB, CIUCKOB, CTPYK-
TYP, ONPEIEIEHHBIX JIJIsi KaXKJI0i 0bracTu;

— pacueTa MHTErpaJbHBIX XapaKTEPUCTUK, CPaB-
HeHWs OAAHCOB CETOUYHBIX BEJIUYWH W3 JIBYX
dait1oB-pa3pesos;

— BHECEHUs W3MEHEHUI B JIFO0YIO COCTABJISIIOILY IO
daitna-paspesa.

BOJH)IHI/IHCTBO N3 93TUX a,JIFOpI/ITMOB BHeﬂpeHO B
ScientificView.

Puc. 11. Ilpumenenne nepapxudeckoil (DUABTPAIUU Center: ¢ — MCXOIHOE CIETHOE TPOCTPAHCTBO; O — BBIIEJICHUE

YaCTU CYETHOI'O IIPOCTPAHCTBA; 8 — IOCTPOEHHUE CEeYEHHsT; 2 — IIOCTPOEHNE BEKTOPHOI'O IOJIs
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Puc. 12. JInamoroBoe 0OKHO IpOCMOTPA 3HAYEHUsT MACCUBOB BBIOPAHHOM 00/1aCTH
Pe3yabpTaThl TECTUPOBAHUS HaubGosee cnabbiM MECTOM CHCTEMBI SIBJISETCS

[Ipu «ucnernrnoMm wmomesmpoBanur (PUITIECCKUX
[POIIECCOB II0 MPOrpaMMaM MaTeMaTHYECKOTO OT-
nenenus POAL-BHUUD® B TpexmepHoM ciiydae,
KaK I[PABUJIO, WCIOJIb3YIOTCH PA3HOCTHBIE CETKU C
qucaoM sgdeek okoyo 100 mn. B majbueiiiem dmc-
Ji0 staeek 1okHO gocturayTh H00—1 000 mua. Ilo-
9TOMY JIJIst IPOBEpKH npuMmennmocTu ScientificView
npu 06paboTKe TaKuX 06HEMOB JAHHBIX OBLT CO3/1aH
HAbOP TECTOBBIX 3aJad ¢ dncaoMm sueexk H00 MTH.

TectupoBanue npoBommiocs Ha 8—48 mporecco-
pax cepsepnoit vactu. [lpm ncnonp3zoBannu 48 mpo-
IIECCOPOB BpeMsI OTKPBITHsT (DPAilIOB W MOCTPOEHMS
OCHOBHBIX (puibTpoB coctaBuio ~ 40 cekyua. Cu-
crema mocrobpaboTku obecredmsia Mpu STOM OTO-
Opaxkenue 3—bH KaJIpOB B CEKYyH/Ly, MOTPeOOBAB Me-
uee 1 I'6aiiT oneparusnoit mamsaru Ha [I9BM u me-
vee 400 MbaiiT Ha KayKJIOM IIPOIECCOPE CepBepa.
ScientificView, Kak 1okasaJo TecrupoBanue, obec-
[EeYUBAET IpHUeMJeMble BpeMeHna o6paboTKu.

€€ KJ/IMEHTCKad 4YaCThb. 9TO, KaK O0TME4YaJIOCh BBbI-
11Ie, CBSI3aHO C OrpaHudeHHbiMu pecypcamu [I9BM,
HeO6XO,HI/IMbIMI/I JJIA q)yHK]_II/IOHI/IpOBaHI/IH CUCTEMBI
oTobpakenug. Perrenne 3Toil 3aja4u BUAUTCA B
JIBYX HAIPaBJE€HUAX — yBEIUYEHUS MOITHOCTUA U
namsaru [I9BM u pacnapasiesvBanusi TpomeLyp
0TOOparKeHusI.

Ha puc. 13 npusesgens rpadukn n3MeHEHUsT BPe-
MeHU CUYNTHIBAHUST MTAHHBIX m3 Qailaa u mpruMeHe-
uus GuabTpoB "Ceuenne mirockoctsio" u "BekTop-
HOe moJie" B 3aBUCUMOCTH OT YHCJIa, TPOIECCOPOB B
CEepBEPHON 4acCTH.

IlepcnekTuBbl pa3BUTUS

B Oumxkaiiinee Bpems IIaHUPYETCH ITPOBECTH
pacrapaJijieluBaHue ajropuTMoB 00PabOTKU JaH-
HBIX Ha, HECTPYKTYPUPOBAHHBIX CETKAX W P 0-
MTOJTHATETBHBIX (DUIBTPOB I 00PabOTKU TAHHBIX
HA CTPYKTYPUPOBAHHBIX CETKaX: BbBIJIE/JEHUS I'Da-
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Puc. 13. I'paduku uzmenenus BpemMern paboThl (B CEKYHIAX) aJTOPUTMOB B 3aBUCUMOCTH OT YHUCJIA UCTIOJIb3YEMbBIX

[IPOIIECCOPOB B CEPBEPHOIl YacTu: CTOJIONBI CJIEBA — 9YTeHWe AAHHBIX u3 paiisa; crosdubl cupaBa — IPUMEHEHHE

dburpTpa "BekropHoe mose"; cTonbupt B nieaTpe — npumenenune Guiabrpa "Cedenne miIockocThio"

HABI pa3/esa BeIecTB, IIOCTPOEHUS JIMHUU IIPO-
bura.  Heobxommmo Takke MTPOBECTH IOTOJIHU-
TEJBbHYIO ONTUMU3AIMUIO MPOIEAYD UTeHus u odpa-
OOTKHN JAHHBIX C IEIbI0 UX YCKOpeHmd. B majib-
HeUIIeM IJIAHUPYETCS PEeaJn30BaTh BO3MOXKHOCTH
[IO/ITOTOBKH M300parKeHus B IMApaJIIeIbHOM PeKH-
Me (mapaJutesIbHBIN PEHJIEPHHT), aJbTepHATHBHO-
IO TIPEJICTABICHNS JaHHBIX (BOKCEJbHAA M CTEPEO-
rpaduKa), yIpaB/aeHus KaMepoil OCPeICTBOM CITe-
UAJBLHBIX MAHUILYJIATOPOB (GUPMYAALHYIL NepUa-
moxk).
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