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CoBpeMeHHOe COCTOSIHHE NTPO0JIeMBI.

B Hacrosiee Bpemsi, B IPaKTHYECKOH CEHCMOIIOTHH 3a1a4i B OCHOBHOM PaccMaTpPHBAIOTCS C HCIIOIb30BaHHEM
NPHOIKEHHBIX TEOMETPHYECKUX (MJIH JIy4eBBIX) METOAOB, HE IIO3BOJISIOIINX BOCIPOU3BECTH IIOJHYIO BOJIHOBYIO
KapTHHY NPOLECCOB, MPOUCXOMIIINX B reosiorndeckoii cpeze. CymecTByomue moaxo bl JIN00 SBISIOTCS CHIBHO
NPHOIKEHHBIMH, THOO TPEOYIOT OrPOMHBIX 3aTPaT BEIYUCIHTEIBHBIX PECYPCOB BBHIY HEOOXOIMMOCTH IIPOBEICHHS
BBIYMCIICHUH JUTst (PU3MUECKH MIOYTH HEOTPaHMUEHHBIX obyacteil. OrpaHndenue oodnacti TpeOyeT 3aJaHusl TaK
Ha3bIBAEMBIX MCKYCCTBEHHBIX I'PAaHUYHBIX yCJIOBHH. [IpuMeHsieMble OIX0AbI K 331aHUIO0 UCKYCCTBEHHBIX T'PaHUYHBIX
YCJIOBUI1 B OCHOBHOM OTPaHHYEHBI JIOKAJIbHBIMU XapaKTEPUCTUUECKUMH «HEOTPAKAOIMMIY yclioBusimMu. Takue
YCIIOBUSI SIBJISIOTCS AEHCTBUTEIBHO HEOTPAKAFOLIMMH TOJIBKO JIJIsi HOPMAJIBHBIX BOJIH. B mociieiHue roapl 1uist 3ajaHust
HCKYCCTBEHHBIX TPAHUYHBIX YCJIOBHUH akTHBHO npuMensercs meroq PML (Perfectly Matched Layer). XoTs 3T0T moaxox
CTaJI I0BOJIBHO MOMYIISIPHBIM H3-32 OTHOCHUTEIBHOM IPOCTOTHI pealn3aiy, ero IPIMEHEHNE 3a4acTyIo
npoOeMaTnyHO. DTO CBSI3aHO ¢ HEOOXOMMOCTBIO BBeAIeH!s epexoaubix Gynkmii (blending functions) B obnactu
PML. B pe3ynbrare pelieHre JOBOJIBHO YacTO 3aBUCHT OT YIaYHOTO BEIOOpA TaKUX (DYHKLUH U TOJIIMHBI cinosi. Kpome
TOT0, PEIICHHE MOXKET OKa3aThCsl YHCIIEHHO HEYCTOMYNBBIM M3-32 BHYTPEHHETO PE30HAHCA.

IMoapodHoe onucanne padoThl, BKJIKYAs HCIOJIb3yeMble A1TOPHTMBI.

C uCToNB30BaHNEM CETOYHO-XapaKTepUCTUIECKOTO YUCICHHOTO MeTo/a Obljia MPOBEIeHa CepUsl TPEXMEPHBIX
pacdeToB ¢ IETbIO BBIIBUTH 3aBUCUMOCTH CTPYKTYPBI OTKJIMKA OT T€OMETPUH TPEIIMHHOTO IJIacTa.

e [IpoBeneH pacueT OTKIMKA ONMHOYHOM TPEIUIUHBI B CIIydae €€ ra30- U (IIIONA0HACHIICHHS.

e [lpoBeneH pacdeT OTKIMKA CUCTEMBI 31 TpeluH B ciaydae ra3o- u (mongonacsimenns. Paccmarpusannch
pa3nMYHbIE YTl HAKJIOHA U UX BIIMSHUE Ha OTKIIHK.

e CpenaHo cpaBHEHHE TOJyYEHHBIX OTKJIMKOB C aHAJOTHYHBIMH PE3YJIbTaTaMH, OTyYCHHBIMHU Ha IBYMEPHON
MOJIENH, a TaK K€ TPEXMEPHBIMH PACUeTaMH NPOBEICHHBIMHU C UCIIOIB30BAHUEM PETYISIPHBIX IPSMOYTOIBHBIX CETOK.

IHosy4yeHHble pe3yJbTaThl.
1) M3ydeHo cTpoeHME OTKIMKA Ha CeiCMOrpaMMax MPH PETUCTPAIMU B Pa3HBIX IJIOCKOCTAX
2) Jloka3aHa JOCTOBEPHOCTH MOJYYEHHBIX paHee ¢ UCIOIb30BaHUEM JBYMEPHON MOJENH Pe3yIbTaToB

IMoapodHoe onucanue padoThl, BKJIAKOYAS HCIOJIb3yeMble aJITOPUTMBI.
C HCIONIb30BaHUEM CETOYHO-XapaKTEPUCTHYESCKOTO YHCICHHOTO MeTo/a Oblila POBEJICHA CEPHsl TPEXMEPHBIX PacyeToB
C LETBbIO BBISIBUTH 3aBUCHMOCTH CTPYKTYPBI OTKJIMKA OT FEOMETPUH TPELIMHHOTO UIACTa.
e [IpoBeneH pacyeT OTKIMKA OMMHOYHOM TPEIIMHEI B ClTydae ee ra30- 1 (UIIOMIOHACHIIICHUSI.
e IlpoBemeH pacyer OTKJIMKAa CHCTeMBI 31 TpelMH B ciydae ra3o- u (JIFOWJOHACHIIICHUS. PaccMarpuBasinch
pa3iuHbIe Yl HAKJIOHA U UX BIIMSIHUE Ha OTKIIHK.
e CpenaHo cpaBHEHHE TOJYYCHHBIX OTKIHMKOB C aHAJIOTMYHBIMU PE3yJbTaTaMu, MOJNyYCHHBIMH Ha JABYMEpPHOMH
MOJIENH, & TaK )K€ TPEXMEPHBIMU pacueTaMy NMPOBEJCHHBIMH C UCIIOJIb30BAHUEM PETYISIPHBIX MTPSIMOYTOIbHBIX
CETOK.
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I/IJIJIIOCTpaIII/II/I, BU3yaJIU3alUsl pe3yjabTaToB.
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e Puc. 1. BonHOBbIE KapTHHBI, HIUTIOCTPUPYIOIIE COCTaB BOJIH OTKJIMKA OT 00BEMHOTO KJlacTepa
Ta30HACHIIICHHBIX BEPTUKAIBHBIX MAaKpOTpenH. MoMeHT BpeMeHH — 830Mc (K 3a1ade ceiicMIUECKOH pa3BelKN)



. Puc.2 BomHOBBIE KapTHHBI, WILTIOCTPUPYIOIINE TIPOIIECC 00pa30BaHUs U PA3BUTHS BO BPEMEHH OTKIIMKA OT
00BEMHOTO KJIaCTepa ra30HaCKIIICHHbIX MakpoTpeH.Kagpel A — ceueHns: 00beMHOr0 OTKIIMKA MI0CKOCThI0 OXZ 110
HOpMaJH K mtockoctu TpewwuH. Kaapel b - ceuenus OYZ Bronp ux miockocteil. Moaynu ckopoctu cMenienus. Homepa
oT MOMeHTaM BpeMeHH: 1 —400mc., 2 — 550mc 3 — 700mc, 4 — 850Mmc.

KaapoB COOTBETCTB

Puc. 3. BonHoBas KapTUHa IIPU KOHTAKTE OOIIMBKH HO}IBO}IHOﬁ JIOAKHU U BOJbI




Puc. 4. MozpenupoBaHue MOPCKOH ceCMUUECKON pa3BeIKH.

¢ deKT 0T HCMOIB30BAHMSA KJIACTEPA B JOCTHKEHUHU LeJieil padoThl.
O4eBHIHO MPEUMYILECTBO Mepe UCHoNb3yeMbIM paHee KinactepoM MOTHU-60. [ToaydeHo 3HAYNTENTFHOE TOBBIICHHUE
MPOU3BOJUTENLHOCTH, JOCTUTHYTOE YBEIMYEHUEM KaK KOJIMYECTBA UCIIOIb3YEMBIX PACUETHBIX Y3JI0B, TAK U
KOJIMYECTBA SIIEP M ONIEPAaTHBHOM MaMATH Ha y3ell.
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Bamu BrieyatjieHHs1 0T paGoThl BIYMCINTEILHOI cucTembl 1 AesiteibHocTH UBIL HI'Y,

WBII HI'Y npusiTHO yauBUiI YETKOCTHIO PabOTHI, BHICOKOW JOCTYIHOCTBIO, OBICTPOM (Ha MOPSAKH ObICTpee, YeM
aHayoruuHeie cinyx0bl B MOTU) peakimeli Ha 3ampocChl MOJB30BATENICH W/WIM HEIITATHBIC CUTYAIMH, HAJHYUCM
OONBIION BBIYUCIUTENEHOW MOITHOCTH, IONHOW CTaHNApTHON BBIYMCIHTENbHOW Tpuamoil (MPI, obmas mamsTs,
GPGPU).

a Takske Bamm npensioskeHus Mo UX COBepUICHCTBOBAHMIO.

B mroboM kimacTepe Bcerma XOYeTCs YBHACTh YBEIMYCHHE YHCTA Y3JIOB, YBEIHUYCHHE YHWCIA OCTYITHBIX
MOJIb30BATENIIO SIIepP, ONEPAaTUBHOM MaMATH U T. II. Ho 3T0 MuIllb KONINYeCcTBEHHOE YBENUUYCHHUE.

[TomuMoO 3TOTO XENareNbHO YBUIETh HOBBIE, peakue TexHoiorun: AKKA-kmacrep, IIJIVC, yckopurenn Xeon Phi,
kiactepsl Ha mnpoueccopax Cell u T nm. Bo3aMoxHOCTh MONpPoOOBaTh YTO-TO HOBOE, OLIEHHTH IEPCIEKTHUBBI
HECTaHJapTHOHN apXUTEKTYpHI I CBOEH 3a/1aul BeCbMa I[eHHA.



