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BBeaeHue

YCTaHOBMEHHbIE B CTAHAAPTE TEPMUHbI PACTONOXEHbl B CUCTEMAaTM3UPOBAHHOM MOPSAKE, OTpaXKato-
LEM CUCTEMY MOHATUI AaHHON 0BnacTu 3HaHUS.

Ana kaxxaoro NMOHATUS YCTAHOBMEH OAMH CTAHAAPTU30BAHHbBIA TEPMUH.

MpuBeaeHHbIE ONpeaeneHnsa MOXHO Npu HEOOXO0AUMOCTU U3MEHUTL, BBOASA B HUX NPOU3BONbHbLIE NPU-
3HaKW, PacKpbIBas 3HAYEHUS UCTONb3YEMbIX B HUX TEPMUHOB, YKa3biBasi OOLEKTbI, OTHOCALLUMECS K onpeae-
NEHHOMY NOHATUI0. MI3MEHEHUS He JOMkKHbI HapyLIaTk 06LEM U coAepXKaHue NOHATUI, ONPEAENneHHbIX B JaH-
HOM cTaHaaprte.

B crangapre npuseaeHbl MHOA3bIYHbIE 9KBUBANEHTbI CTAHAAPTM30BaHHbLIX TEPMUHOB Ha aHrMuckom(en)
A3bIKE.

B craHaapte npuseaeH andaBuUTHbIN yKa3aTenb TEPMUHOB HA PYCCKOM A3bIKE.

CTaHgapTM30BaHHbIe TEPMUHBLI HABPAaHbI NOMYXXMPHbIM LUPUATOM, UX KpaTkue POpMbl — CBETILIM, a
CUHOHUMbI — KYPCUBOM.
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HALUWOHANBbHBIN CTAHAOAPT POCCUNCKOW SGEAEPALUUMU

YUNCNEHHOE MOOENMVWPOBAHUE ®U3NYECKMX NMPOLIECCOB
TepMuHbl n onpeaeneHus B 06nacTn 6ecceTovYHbIX METOAOB YUCSIEHHOrO MOAENMPOBaHUA

Numerical modeling of physical processes. Terms and definitions for numerical meshless methods

Dara BBeaeHus — 2018—05—01

1 O6nacTb NnpuMeHeHus

Hacroswmit ctTaHaapT yCTaHaBNMUMBAET TEPMUHBI U ONpeAeneHus NoHATUI B 06nactu 6eCceTouHbIX Me-
TOLOB YUCMEHHOrO MOAENMMPOBAHMA.

TepMUHbI, YCTAHOBMEHHbIE HACTOSILLUUM CTAHAAPTOM, 0DsizaTenbHbl ANS NMPUMEHEHUS BO BCEX BUAaX
AOKYMEHTaLMM 1 NMTepaTyphbl (MO 4AHHOW HAYYHO-TEXHUYECKOW OTPacnu), BXoAALWMX B cdpepy paboT no craH-
aaptusaumm u (Mnun) MCNonb3yHOLLMX pesynbTaTbl 3TUX pador.

2 HopmaTtuBHbIe CCbINKU

B HacToseM cTaHaapTe UCMONbL30BaHbI CCbISIKU HA cneayiowpme CTaHaapThbl:

MOCT 2.052—2015 EanHas cuctema KOHCTPYKTOPCKOW AOKYMeHTauun. OneKTPoHHAsA MoAenb usaenus.
Obme nNonoxxeHust

FOCT P NCO/M3K 12207—2010 UHdhopmMauunoHHasn TexHonorusi. CUCTEMHAA U NPOrpaMMHast UHKEHe-
pus. FNpouecehl XXM3HEHHOTO LMKa NPOrpamMMHbIX CPEACTB

FOCT P 57193—2016 CucremMHasa n nporpaMMHas ulxxeHepusi. Npoueccobl XM3HEHHOro Likna CUcTem

P 50.1.075—2011 PaspaboTka cTaHAapTOB HA TEPMUHBI U ONpeaeneHns

MpumedaHue —Ipu Nonb3oBaHUM HACTOSALLMM CTaHAAPTOM LienecooGpasHo NPoBEpUTL AEACTBUE CChINOYHBIX
CTaHzAapToB B MHHOPMALIMOHHOM cucTeMe OGLLETO NONb30BaHUSl — Ha ouLManbHoM caiite defieparnbHoro areHTCTBa no
TEXHWUYECKOMY PerynnpoBaHuIo 1 METPOSIOTUN B CeT MHTEPHET Ui Nno exerogHoOMYy UHOpMaLMOHHOMY yKasaTernto «Ha-
LMOHalbHble CTaHAapThl», KOTOPLIA onyBrMKoBaH Mo COCTOSIHUIO Ha 1 sIHBaps TEKYLLEro roaa, 1 no BhINyckam exeMecsiy-
HOTO UHOPMAaLIMOHHOrO yKasaTensa «HaluuoHanbHble cCTaHAapThi» 3a TekyLumid roA. Ecnu 3ameHeH CCbiNoYHbI cTaHAapT,
Ha KOTOpLI fJaHa HefaTMpoBaHHas cChiflka, TO PEKOMEHAYETCS UCMOMNbL30BaTh A5HCTBYIOLYIO BEPCUIO 3TOTO CTaHaapTa
C Y4ETOM BCEX BHECEHHBIX B JaHHY0 BEPCUI0 U3MEHEHMIA. ECINM 3aMEHEH CCLINOYHBIN CTaHAaPT, Ha KOTOPbLIKA jaHa AaTu-
poBaHHas cchbinka, TO PEKOMEHAYETCS UCMONb30BaTh BEPCUIO STOMO CTaHAapTa C YKasaHHbIM BhILLE FOAOM YTBEPXAEHUS
(NpuHATURA). ECnn nocrne yTBepAeHUs HACTOALLEro CTaHAapTa B CChINIOYHLIA CTaHAAPT, Ha KOTOPbLINA aHa JaTupoBaHHas
CChIfKa, BHECEHO U3MEHeHWe, 3aTpar1BatoLLee MomnoxeHue, Ha KOTopoe AaHa CCbifka, TO 3TO NOSIoKEHUEe pekoMeHayeTcs
NPUMeHsTb Ges yueTa AaHHOro M3MEHeHUs. ECNu cChiNoYHbIi cTaHAapT oTMeHeH Ge3 3aMeHbl, TO NOToXeHUe, B KOTOPOM
[aHa cchlfika Ha Hero, PEKOMEHAYETCs MPUHSTL B YacTy, He 3aTparmBatoLLeid 3Ty CCbINKY.

3 TepMUHbI 1 onpeaeneHns

B HacTosiLLeM CTaHaapTe NPMMEHEHbI CreaYIoLLUue TEPMUHBI C COOTBETCTBYIOLUMMMU ONpeaeneHnsaMu:

W3paHue ocuumnanbHoe
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3.1 O6wWwme TepMUHBI

3.1.1 6ecceTOYHbIe YUCINEHHbIe MeToAabl: Knacc MeToA0B ANA peLLeHus
DU3NKO-MEXAHUYECKUX 38484 O ABWKEHMU MATEPUANbHOTO KOHTUHYYMA, B KOTO-
pbIX HE NPUMEHAETCA NOCTPOEHME PACYETHLIX CETOK, a MOAENUPOBaHME NPOMUC-
XOAMT 3a CYET UCCNEeO0BaHUA B3aUMOAEICTBUN YCNOBHbIX YacTuL, 48 KOTOPbIX
onpeaeneHa UHTerpanLHasi MnNu MHas MareMarudeckasi npoueaypa BOCCTaHOB-
neHust nonew hU3MYECKMX napameTpoB KOHTUHYYMa MO TeKyLlemy COCTOSIHUIO
MHOXECTBa YacTul,.

3.1.2 BuxpeBble YMCreHHble MeToAbl: [10aKnacc 6eCCeTOUHbIX YNCNEeH-
HbIX MeToA0B (3.1.1) Ans peLeHns 3agad ruapoaAnHaMMUKN, OCHOBaHHbI Ha HeMo-
CpeACTBEHHOM farpaHXeBOM MOAENMPOBAHUM 3BOJIOLIMK NOMS 3aBUXPEHHOCTH C
UCNONb30BAHWEM UHTErPanbHON NpoLeaypbl BOCCTAHOBMNEHUSI KWHEMATUYECKUX U
ANHAMUYECKUX Nomne ABUXKYLLEHCS HECKUMAEMON XXUAKOCTU.

3.1.3 Me3ockonuyeckne YMcrieHHble meToabl: NMogknacc 6eCCeToYHbIX
YMCIEHHbIX METOA0B (3.1.1), OCHOBaHHbLIWA HA NPOMEXYTOYHOM NPEACTaBEHUMN O
KOHTMHYYME KaK MOMEKYNAPHOM BELLECTBE U CNIOLLHON Cpeae.

3.1.4 yucneHHble MeTOAbI NTMAPOAUHAMMKU CriaXeHHbIX yacTuu: MNoa-
Knacc 6eCCceTOUHbIX YUCTNEHHbIX MeTOAOB (3.1.1) AN MOAENUPOBAHUS ABUXEHMWIA
CMIOLUHON CpeAbl HAa OCHOBE AMCKPETHOTO NPEACTaBNEHUSA MHOXECTBOM YCINOBHO
MatepuanbHbIX YacTuUL C S4POM crnaxusaHus (3.4.1).

3.1.5 kputepuin KypaHta-®pugpuxca-lieBu: Heobxogumoe ycnosue
YCTOMYMBOCTU SIBHOTO YMCIIEHHOMO PELUEHUs] HEeKOTOPbIX AuddepeHumanbHbIX
YpaBHEHWI B YaCTHbIX NPOU3BOAHbIX.

MpumMmeyaHue — B pamkax 6ecceToqHbIX YACNEHHBIX METOL0B MOAENUpoBa-
Hus (3.1.1) MMeeT cMbicn HEOBXO4WMOro OrpaHUYeHUs Ha BEMUYWHY Liara no BpeMeHu.

3.2 Buxpesble YUCNEHHbIe MeTOAbI

3.2.1 ¢popmyna Buo-Capapa: ViHTerpaneHoe npeacrasneHue BeKTopa co-
NeHouAansLHOro NOMsi CKOPOCTU Yepes ero potop B 6e3rpaHMYHOM NPOCTPAHCTBE
(npuseaeHo B npunoxeHun A) [1].

3.2.2 3aKOH 3BOMIOLNU 3aBUXPEHHOCTU: [onyyaercs U3 ypaBHeHus Ha-
Bbe-CTOKCa B pe3ynsrate npuMeHeHusi oneparopa potop (MpUBEAEHO B NPUMo-
xeHumn A [1].

3.2.3 BuxpeBou anemeHT: 3agaHHoe (PUHUTHOE pacnpeaerieHue 3aBux-
PEHHOCTU, NOKanu3oBaHHOE B OKPECTHOCTM TOYKU NpocTpaHcTBa. Cynepno3uuus
MHOXECTBA BUXPEBbIX SMIEMEHTOB CIY>XUT ANA annpoKCMMaLuuM Nons 3aBUXPEH-
HOCTMU.

3.2.4 umpKynsauua BUXPEBOro 3fIeMeHTa (HanpsKeHHOCMb 8UXpPesonzo
anemexnma): IHTerpan ot nons 3aBMXPEHHOCTU 9NEMEHTA MO NPOCTPAHCTBY (Npu-
BEAEHO B NPUIOXEHUM A).

3.2.5 unayuupyemas BUXpPeBbIM 311IEMEHTOM CKOPOCTb: [1one ckopocTu,
BbluMcneHHoe no ¢popmyne buo-Casapa (3.2.1) ana 3agaHHOIO BUXPEBOIO ane-
MeHTa (3.2.3) (npuBeaEHO B NPUIOXEHUU A).

3.2.6 TOYeYHbIN BMXPb (NTuHeliHbil euxpb): PasHOBUAHOCTb BUXPEBOrO
anemeHTa (3.2.3) B nnockonapanmnesnbHbIX TEYEHNMAX — CUHIYNSPHO COCPeaoTo-
YeHHOEe B TOUKE pacnpeeneHue 3aBUXPEHHOCTH (COOTBETCTBEHHO B TPEXMEPHOM
NPOCTPaHCTBE — NPSIMONUHENHAA 6eCKOHEYHasi BUXPEBAs HUTH) [8].

3.2.7 BuxpeBas yacTuua: Buxpesoii anemeHT (3.2.3) ¢ 0CeCUMMETPUUHBIM
nnun chepuyeckn CUMMETPUYHBIM pacnpeaeneHueM 3aBUXPEHHOCTU OTHOCUTENb-
HO TOMKM Nokanu3auum (NpuBeAEHO B Npunoxexun A) [7].

3.2.8 ¢yHKuMAa obpes3aHua yacTvubl: OnpeaenseT CTPYKTypy pacnpe-
AeneHns 3aBUXPEHHOCTU B BUXPEBOW Yyactuue (3.2.7) (npuBeaeHO B NpUOXe-
HUM A).

3.2.9 pasmep sapa yacTuubl: 3aBUCALLMIA OT pasMEPHOCTU NPOCTPAHCTBA
KoappuumeHT B hopmyne pacnpeneneHuss 3aBUXPEHHOCTU B BUXPEBOM 4acTu-
ue (3.2.8) (npmBegeHo B NpUNOXeHun A).

2
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3.2.10 appo ckopocTU YacTuubl: Onpegensercsa No UHTerpanbHon op-
Myne vepe3 yHKUMO o6pesaHnsa vactuubl (3.2.8) U CNyXUT ANA BblMUCHEHUSA
COCTaBnALLEN NONA CKOPOCTU XUAKOCTU, UHOAYLMPOBAHHON BUXPEBOW 4acTu-
uen (3.2.7) (npuBeaeHo B NPUIOXeHUN A).

3.2.11 ToueuHbIN BOPTOH: CUHIYNAPHOE pacnpeaeneHne 3aBUXpPEHHOCTU
B TPEXMEPHOM MPOCTPAHCTBE, COCPEAOTOMEHHOE B TOWKE NMokanusaumu (npuee-
OEHO B npunoxenun A) [2].

3.2.12 BuxpeBoi oTpe3oK: MpPAMONMHENHbIN OTPE30K BUXPEBOW NMUHUM,
WUHAYLUMPYIOLLWIA None CKOpOCTU B COOTBETCTBUM C MOAUMDULMPOBAHHOW hOPMY-
non buo-Casapa (npuseaeHo B npunoxexHuu A) [3].

3.2.13 BuxpeBas paMmka: 3aMKHyTasi BUXPeBasi NIMHKUSA, COCTOALLAA U3 He-
CKOMMbKMX (06bIMHO U3 YETbIpEX) BUXPEBbIX 0Tpe3kos (3.2.9) [3].

3.2.14 BuxpeBowu aoMeH: OnpeaeneHHbll Ana ABYMEpPHbIX (nnockona-
pannenbHbIX 1 OCECUMMETPUYHBIX) TeYEHWUIA BUXPEBO anemeHT (3.2.3), dpopma
U LUMPUHA KOTOPOrO He ABMAIOTCS (PUKCUPOBAHHBIMMU, 8 BbIYUCIIAIOTCA C YYETOM
NOKanbHOro pacnpeaeneHns cocegHnX AOMEHOB M BrinM3ocTn NOBEPXHOCTM 00Te-
Kaembix Ten. MNepeMeLleHne BUXPEBOro JOMEHA OTHOCUTENBbHO XUAKOCTW NPOUC-
X0AuT ¢ AN y3noHHOM ckopocTbio (3.2.15) [4], [5].

3.2.15 puddy3smoHHaa CKOpPOCTb: BeKkTop, xapakTepusyloLwwmin nepeHoc
3aBUXPEHHOCTU B BA3KOW XXNAKOCTU (MPUBEAEHO B NPUNOXKEHUN A).

3.2.16 paguyc OMCKPETHOCTU: XapaKkTepusyeT pasmep obnactu BOKpyr
CUHTYNAPHOIro BUXPEBOro anemexTa (3.2.3), BHYTPKU KOTOPOW NOCTYNMPYETCA fu-
HelHoe pacnpeferneHne asumyTanbHON CKOPOCTH, yObIBalOLWEE A0 HYNSA B LEH-
Tpe obnacru [8].

3.2.17 pemewnHr: CneuuansHas npoueaypa [7] nepepacnpeaeneHus cym-
MapHOI 3aBUXPEHHOCTU B NarpaHXeBblX YacTuLax ¢ UCnonL3oBaHWeMm BCnomora-
TENbHOW AEKaPTOBOW CETKM.

3.2.18 MeTtoa aMcKpeTHbIX Buxpen (MOB): BecceTouHbI BUXPEBON YNC-
neHHbii metod (3.1.2) moaenupoBaHMA ABYMEPHbIX U TPEXMEPHLIX TEYEHMN
naeansHon (HEBA3KOW) HeCKUumaemMon >xkugkoctu. OCHOBaH Ha NpeacTaBneHuu
BUXPEBOro Nnonsi Habopom BUXPEBLIX aremMeHToB (3.2.3), KOTOpbIe NepemeLlatoT-
Csl CO CKOPOCTbIO XUAKOCTU («BMOPOXEHbI» B XMAKOCTb). OnA MogenMpoBaHus
nnockonapannenbHbiX Te4eHUii 0BbIYHO NCNONb3YIOTCA TOYEYHbIe BUXpHU (3.2.6)
C 3aaHHbIM paanycoM AMCKPETHOCTU (3.2.16). B cny4ae TpexXMepHbIX TeYEHUI
UCNonb3yloTca BUXpeBble paMku (3.2.13) u apyrue arieMeHTbl, B YaCTHOCTU TO-
YyeyHble BOPTOHbI (3.2.11) [8].

3.2.19 meTon cnyyanHbIX OnyXaaHum: BecceTouHbI BUXPEBOI YMCHEH-
HbIt MeToA (3.1.2) MOAENUPOBAaHUA NITOCKONapannenbHbIX TEHEHNI HECKUMAE-
MO BA3KOM XNAKOCTU. OTNNYaETCs OT METOA4a ANCKPETHbIX BUXpei (3.2.18) Tem,
YTO Ha KaXKOQOM Luare rno BpeMeHU K nepemeLleHnto BUXpeBoro anemenTa (3.2.3)
CO CKOPOCTbIO >XMAKOCTU [0GaBnsAETCA crnyyaiHoe CMELUEHWe, UMUTUpYoLLee
anpdysnio 3aBUXpPEHHOCTH [9].

3.2.20 MeToA pacwupsilowmnxcs saaep: becceTouHbIi BUXPEBON YUCTEH-
HbI MeToA (3.1.2) MogenupoBaHUA NnockonapannenbHbIX TEYEHUIn BA3KON He-
CKUMaEMON XMAKOCTU. Buxpesoe none Moaenupyetcs BWUXPEBbIMK YacTuLa-
MK (3.2.7), WnMprHa sapa KOTOPbIX MCKYCCTBEHHO YBENUYUBAETCA CO BPEMEHEM
no 3agaHHOMy 3akoHy [10].

3.2.21 meToa nepepacnpeaerieHMs MHTEHCMBHOCTU YacTuu: beccetou-
HbIi BUXPEBOW YMCNEHHbIN MeToa (3.1.2) MOAenupPOBaHUS ABYMEPHbIX TEYEHWUN
BSI3KOW HECXKMMAEMOW XMAKOCTU. ShPeKT BA3KOCTU MOAENUPYETCA NyTEM uya-
CTUYHOWM nepeaayn CyMMapHOW 3aBUXPEHHOCTM OT OAHOW YacTuubl Apyrum. Ons
OCYLLECTBMEHUS TaKOro nepepacnpeaeneHns UCMonbL3yeTcs npoueaypa peme-
wuHr (3.2.17) [11].

3.2.22 metoa andPy3MOHHOM CKOPOCTU: BecCeTouHbIN BUXPEBON YNC-
neHHbIn MeTog (3.1.2) MogenupoBaHMA NnocKkonapansnenbHbIX TeYEeHNI BA3KON
HECXMMAEMON XXUAKOCTU. [Tone 3aBMXPEHHOCTW MPEACTaBNSAETCH BUXPEBbLIMU
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vactuyamm (3.2.7) ¢ pmkcupoBaHHON hOpMON M LUMPUHOI AAEp, KOTOpbIe nepe-
MELLAIOTCA CO CKOPOCTbIO, PABHOW CYyMME CKOPOCTM XUAKOCTU U AnchPy3UOHHON
ckopoctm (3.2.15) [22].

3.2.23 meToAa BA3KMX BuXxpeBbix goMeHoB (MBB/I): becceTouHblii BUXpe-
BOW YUCNEHHbIN MeToa (3.1.2) MoaenupoBaHMa HeCTaLMOHAaPHLIX niockonaparn-
nenbHbIX MNN 0CECUMMET PUUYHBIX HE3AKPYYEHHbIX TEYEHUIN BA3KON HEC)KUMAEMOMN
XMAKOCTU NOCTOAHHOW MNOTHOCTU. Mone 3aBUXPEHHOCTU NPEeACTaBrsAETCa BUX-
pesbiMu AoMeHamu (3.2.14), nepeMeLlaloLLMMUCA B NOMe TEeYEeHUs1 CKOPOCTbIO,
paBHOW CyMMe KOHBEKTMBHOW CKOPOCTU XMAKOCTU U AU Y3MOHHON CKOpO-
ctn (3.2.15) [4], [5], [12].

3.3 Me3ockonuyeckme YMCrieHHble MeTOAbI

3.3.1 KuHeTHUYeckoe ypaBHeHue bonbumaHa: YpaBHeHue, OnucbiBaioLLee
cTaTucTU4Yeckoe pacnpeneneHue 4acruiy B MatepmanbHOM KOHTUHYYME.

3.3.2 hyHkuma pacnpeneneHusn: PyHKUMSA, XxapakTepusyloLasa pacnpeae-
neHue Cny4anHow CKanspHoOW UM BEKTOPHON BENUYUHDI.

3.3.3 peweTtka: Matemaruyeckuii 00bexT, cocroswumi ud yana (3.3.3) c yka-
32HHON COBOKYMHOCTbIO pa3peLLeHHbIX BEKTOPOB HAaMpaBiieHWid nepeMeLleHus
yacTtul.

3.3.4 y3en: Touka B NPOCTPAHCTBE, B KOTOPOW MPOUCXOAUT BbIYUCIIEHME
napamMeTpoB PeLLIETOYHON Xuakoctu (3.3.13).

3.3.5 pacyetHaa o6bnactb: Yactb
yanbl (3.3.4).

3.3.6 pewertoyHaa ckopocTb: OAMH U3 pa3peLleHHbIX BEKTOPOB B
yane (3.3.4), onpegensowmin HanpaeneHne NepemMeLLeHns YCNOBHbIX €AMHUL, N0
pewuetke (3.3.3).

MpuMedaHune — PelleTouHasi CKOPOCTb He paBHa PU3UHECKON CKOPOCTU Ma-
TepuanbHbIX YacTuL Cpefbl.

NPOCTPAHCTBA, CoAepXaLlas

3.3.7 meToq peweTok BonbumMaHa: 5eCCETOYHbIA ME30CKONUYECKUIN YNC-
neHHbIn MeToa (3.1.3) pelleHusa 3agady ruapogmHamMmnky TennoobmeHa B pamkax
KMHETUYECKUX ypaBHeHUN BonbumaHa (3.3.1).

3.3.8 B3anmoaeACTBUE YaCTUL B y3rnax peleTku: CocraBHas 4acTb anro-
puTMa peanusauum Me30CKONNYECKUX METOA0B, 3aKMYaoLLAasca B BbIMUCNIEHUN
3HaueHui yHkuMK pacnpeaeneHus (3.3.2) yactuu B pacyeTHoii obnactu (3.3.5)
B pesynerate A4enCTBUA onepaTopa CTONKHOBEHMI (3.3.9).

3.3.9 onepartop CTONMKHOBEHUW (UHMezparn cmosnkHoeeHutl): BbipaxeHue,
cocTaBnAwLlee npasylo 4acTb KMHETUYECKOro ypaBHeHus BonbumaHna (3.3.1),
KOTOPOE onpeaensieT CKOPOCTb U3MeHeHnsa pyHkuun pacnpegenenus (3.3.2) va-
cTuL.

3.3.10 atan nepeHoca yacTuy, no pewetke: CoctaBHasa 4yacTb anroputma
peanu3auun Me30CKOMUYECKUX METOAO0B, ONpeaensaioLas NepeHoc YacTuL U3 Te-
KyLuero B coceaiHue y3anbl (3.3.4).

3.3.11 bespa3smepHoOe BpemMmA penakcauum: Mapamerp, onpeaensiowmi
KoahpuumeHT anddy3nmn peLueTovHon xugkoctu (3.3.13) u yCcToM4nBOCTb Bbl-
YUCNUTENBHON NPOLEAYPSI.

3.3.12 rpaHMuHOE YyCrIoBUE «OTpaxeHue»: Tun rpaHNYHOro yCnoBus, xa-
pakTepu3yoLLero B3aMmMogencTane XXnakoctn ¢ TBEpAON CTEHKOW.

3.3.13 ycnoBue 3y-Xe: Tun rpaHUYHOro ycrnosusi, MO3BONAOWMIA 3aaaTb
CKOpOCTb NOTOKA Ha TBEPAOW CTeHKe yepe3 yHKkummn pacnpeaenerus (3.3.2).

3.3.14 peweTo4Has XunakocTb: Cpeaa, NnepeaBuraioLLascs ¢ peLeTodHoNn
CKOpPOCTLHO (3.1.4), BA3KOCTb KOTOPOI onpeaensaercsi 6e3pa3MepHbiM BPEMEHEM
penakcayum (3.3.11).

3.3.15 peweToyHasa cxema: dopma o6o3HaveHus peluetku (3.3.3), umeto-
wasn sua DxQy, rae X — pasMepHOCTb NpocTpaHcTea D, y —KOnNMYecTBO BEKTO-
POB peLleTouHbIX ckopocTen (3.3.6) Q.
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3.3.16 mopgenb JIBrK: YacrHblii cnyyan (BapuaHT) meToga peLueTok Bonb-
umaHa (3.3.7), onucbiBaeT ABWXKEHUE BA3KOW HETEMNMNONPOBOAHOMN XUAKOCTH, UC-
nosb3ys B Ka4eCcTBe oneparopa CronikHoBeHui (3.3.9) annpokcumaumio batHara-
pa-I'pocca-Kpyka.

3.3.17 MHOrocKopocTHaa mMopesnb: YacTHbIii Criyyan (BapuaHT) MeToja
pelwetok BonbumaHa (3.3.7), onucbiBaeT ABMXEHWE BA3KOW TEMMONPOBOAHOMN
XKUAKOCTW C YYETOM BA3KOW AUCCMNaumm.

3.3.18 mopenb ¢ ABYMSA PYHKLUUAMU pacnpeaeneHus: YactHelin cnyyan
(BapuaHT) MeToaa pelueTok bonbumana (3.3.7), onucbIBaeT ABMKEHNE BA3KOW Te-
NNONPOBOAHON XMAKOCTM 6e3 yueTa BA3KOW Auccunauum.

3.4 N'mapoanHaMmka crnaxeHHbIX YacTul,

3.4.1 appo crnaxuBaHua (QyHKyuSa cenaxueaHus). Becosasa yyHkUmA 3a-
[JaHHOro BMAA, NO3BOMAIOLAA CTPOUTL HEMPEPbLIBHbIE pacnpeaeneHns napame-
TPOB CMIOLUHOW Cpeabl N0 AUCKPETHOMY MHOXECTBY YCMOBHbIX €AUHULI

3.4.2 paguyc crnaxuBaHus: PaccTosiHue, Ha KOTOPOe pacnpocTpaHsieTcs
JelcTBue sapa crnaxuadus (3.4.1).

3.4.3 annpokcumMauma yactuuamu: MpegcrasneHne pacyeTHon obnactu
B BWAE AUCKPETHOrO MHOXECTBA YaCTUL, CO CBOMCTBAMU CPefbl.

3.4.4 annpoKkcuMauma AApoM criaxuBaHua: MpubnmxeHHoe npeacras-
nexHne YHKUMIA U UX NPOU3BOAHbLIX Yepes OYHKLMIO Aapa crinaxuBanus (3.4.2) n
ee nNpou3BoAHble (MPUBEAEHO B NPUNOXKEHUM A).

3.4.5 3epKanbHble YacTUubl: OUKTUBHLIE YacTuubl (3.4.9), peanusylowme
rPaHM4HOE YCIIOBME MPUMMNAHMUA B rMApOAMHAMMKE CriaXKeHHbix yactuy (3.1.4),
COrnacHO KOTOPOMY ANS K&XA0N NPpUrpaHUIYHON YacTuubl (HaxoaaLLencs Ha paccTo-
SIHUM OT CTEHKM MEeHbLUEeM, YeM 00nacTb CrNaxuBaHWUs) CO30aETCA HOBAs YacTuua
C TOW K€ NMOTHOCTLIO M AABMNEHUEM, HO C NPOTUBONONOXHLIM BEKTOPOM CKOPOCTH.

3.4.6 oTpaxarowme YactTuubl: PUKTUBHBbIE YacTuubl (3.4.9), peanusyowme
rpaHU4HOEe YCroBue npununaHnsa Ans Metoaa rmapoaMHaMUKU CIMAXKEHHbIX Ya-
ctuy (3.1.4), Npn KOTOPOM 3NEMEHTbI FPaHULbl BO3AENCTBYIOT HA YacTULbl XUA-
KOCTHM MO @Hanorum ¢ LeHTpansHbIMU hM3nyeckumm cunamm Mexay Mosnekynamm.

3.47 pMHamuyeckue yacTuubl: OUKTUBHbIE YacTuubl (3.4.9), peanusy-
OLMe rpaHUYHOe YCroBUE MPUNUNAHUSA B METOAE TMAPOAMHAMMKM CrNaKEHHbIX
yactuy (3.1.4), npu KOTOPOM YCMOBHbIE YacTULbl UCNOMNb3YIOT TE X YPaBHEHUA
HepaspLIBHOCTM U COCTOSIHUSA, KaK YaCTULbl JKUAKOCTU, HO UX NONOXEHUE OCTAETCA
Hen3MeHHbIM (Hanbonee SKOHOMUYHBIM CNOCO0 peanu3alum rPaHUYHOTO YCNOBUS).

3.4.8 pacyeTHble yacTuubl: Y4acTByIOLLME B BOCMPOM3BEAEHUU COCTOS-
HWA KOHTUHYYMa B3auMOZENCTBYIOLLUME MeXAy COOOM 4acTuLbl BHYTPU pacyeT-
Hol obnactu (o6napawT Habopom CBOWMCTB, HanpuMep NMOTHOCTb, CKOPOCTb,
Temneparypa, onpeaeneHHbiX KOHKPETHOW MOCTAHOBKOMW 3afaum).

3.4.9 puKTUBHBbIE YacTULbI: Haxoasicb, Kak NPaBUNoO, BHE Npeaenos pac-
YyeTHOW 06nacTu, NO3BOMSAOT BOCNPOU3BOAUTbL AONONMHUTENbBHOE BO3/EACTBUE HA
pacyeTHble YacTuubl (3.4.8) (Hanpumep, obecnednBas BbINMOMHEHUE TPAHUYHbBIX
YCINOBUIA UMW 4ENCTBUE BHELUHMX CUN).

3.5 [lpyrue 6ecceTtouyHble meToabl

3.5.1 meToa BA3KUX AunonbHbIX gomeHoB (MBL[): BecceTouHblit ync-
neHHoln metoa (3.1.1) moaenupoBaHMsA HeCTaHAAPTHbLIX MPOCTPAHCTBEHHbLIX
TEYEHUIN BA3KON HECKUMAEMOW >XUAKOCTU MOCTOSAHHOW MIOTHOCTU HA OCHOBE
pac4yeta 3BOMOLUM BCMOMOraTenbHOro nors Aunosiei, npeacraBnsaeMoro auc-
KPEeTHbIM MHOXXEeCTBOM B3aMMOAENCTBYOLLMX AMNOMbHLIX A0OMEHOB (3.5.2) [20].

3.5.2 punonbHbIN gomeH: JlokanuzoBaHHoe BONM3U TOYKM B MPOCTpaH-
CTBEHHOI 06MacTu TEYEHNSA XKUAKOCTU CreLuanbHoe pacnpeeneHune nnoTHOCTU
TOYEYHbIX BUXpeBbIX aunonen (3.5.3), xapakrepusyemoe popMon U pasMmepom
saapa gomeHa (npueseaeHo B npunoxeHuun A) [20].
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3.5.3 ToueuHblli BUXpeBOM aunonb: CUHIynapHoe pacnpeaeneHue 3a-
BUXPEHHOCTM, aCUMMNTOTUYECKN 0O6pa3oBaHHOE NONEM BUXPEBOTO KomnbLa 6ecko-
HEYHO Mamnoro paguyca ¢ UMpKynsauuei obpaTHO NponopuuoHanbHON KBaapary
paguyca (npueegeHo B npunoxeHun A) [18].

3.5.4 meTop BA3KUX BuxpetennoBbix gaomeHoB (MBBT[): BecceTouHbin
yncneHHbln Metog (3.1.1), asnsawowwminca oboblueHnem meroga BB (3.2.23) ana
ydyeta TennonpoBOAHOCTU >XUAKOCTHU. MNone 3aBNXPEHHOCTU npeacraBndaeTcsa
BUXPEBbIMK AomMeHamu (3.2.14), a none TemnepaTypbl — TEnnoOBbIMU JOMEHa-
mu (3.5.5) [21].

3.5.5 TennoBoli OomeH: Jlokanm3oBaHHOE B OKPECTHOCTM TOYKM pacnpe-
aeneHve Temnepatypbl. Cynepno3uums MHOXECTBA TENNOBbIX JOMEHOB CIY>XUT
ANa annpokcumauuu nonda temneparypbl. opma 1 WwmMprHa aapa Tennosoro 4o-
MEeHa He ABnATCA Q)VIKCVIpOBaHHbIMI/I, a BblYUCNAKTCA C y4€TOM J10KanbHOro
pacnpeaeneHnsa coceaHnx TennoBbIX JOMEHOB U Bnu3socTtun NOBEPXHOCTU obTteka-
eMOoro Tena. I'Iepelvlew,eHme TennoBoro AoMeHa OTHOCUTENIbHO XXMAKOCTU NPOUC-
X0AUT ¢ TepMoandpdPy3MoHHo ckopocTblo (3.5.6) [21].

3.5.6 TepmoaucdpysmoHHas ckopoCTb: BekTop, xapakTepusyoLwmin ne-
PEHOC 3aBUXPEHHOCTU B BA3KOW XUAKOCTW (NpUBEAEHO B NpunoxeHuu A) [6], [21].

3.5.7 meTton MoHTe-Kapno: BecceTouHbI YncneHHeln metog (3.1.1) Mo-
JEenupoBaHus 9BOMIOLMW MaTepuanbHOro KOHTUHYYMa pasnuyHon pusmyeckomn
NpUpoAbl, OCHOBAHHbIN Ha NONy4YeHMU BOMNLLUOrO YMCNa YNCIIEHHBLIX peanu3auni
CIyYanHbIX B3aUMOAenCTBUNA.
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Mpunoxexue A
(cnpaBouHoe)

MosicHeHue TEPMUHOB, UCNOMbL3YyEMbIX B CTaHOApTe

A.1 ®opmyna buo-Casapa (3.2.1) [1]

= 1 (= R-r -
V(R) =— Q(r) X 5 dxdydzr ={x,y,z}, (A1)
4r R-7)
r,qe_?— BEKTOP NOMSA CKOPOCTU XUAKOCTH,
R — paguyc-BeKkTop TOuK! HabnoaeHus;
Q = rotV — BeKTOp 3aBUXPEHHOCTU MOMSA CKOPOCTH,
F— paauyc-BeKTOp B MPOCTPaHCTBE ABUXEHUS XUAKOCTH;
X, ¥, Z — AeKapToBbl KOOpANHATHI.
A.2 3aKoH 3BONOLUKN 3aBUXpeHHOCTH (3.2.2) [1]
W o (o= 2= 5 - .= 9 = D
— =V X(VXQ)+VvVeQ, V=ex—+ey—+ez—, A.2
5 =7 *(Vx0) ox Yoy oz (A2)
rae Q= rotV— BEKTOp 3a@BUXPEHHOCTM NOMNSA CKOPOCTH V;
t — Bpewms;
i
V — onepatop aMunbToHa;
V — koapPULMEHT KUHEMATUYECKO BA3KOCTM XKUAKOCTH;
g, é’y, &, — eAVHN4HbIE BEKTOPbI MO OCSIM X, , Z COOTBETCTBEHHO.
A.3 Linpkynsiums BuxpeBoro sanemeHTa (foMeHa) I';(3.2.4)
Ti=é; Q(F)dxdy — B NNocKonapannenbHbIX TEHEHUSIX; (A.3)
S
= éej Q(F)dxdr — B OCECUMMETPUYHBIX HE3aKPYYEeHHBIX TEYEHUSIX,
S;
rae 6, — eANHUYHBIN BEKTOp, NepneHANKYNAPHLIA NNOCKOCTU TEYEHNUS;
s; —TMnoLyajb BUXPEBOro oMeHa; N N N
) — HeHyneBas KOMMOHEHTa BeKTopa 3aBUXPEHHOCTU L = rotV nomnsa ckopocTu V,
F— BekTopHas KoopguHara;
€, — eANHUYHBINM a3uMyTanbHbIf BEKTOP.
A.4 CkopocTb, MHAYLMpYeMas BUXPEBLIM aNEMEHTOM B TPEXMEPHOM npocTpaHcTee (3.2.5)
== 1=~ =\ R-r -
Vi(R)=—[q(F-ri)x 5 dxdydzr ={xy,z}, (A.4)
4n R-7

rAe_\?— BEKTOp Mons CKOPOCTM XUAKOCTY;

R — paguyc-BekTop TouKM HaBntogeHus,

Q = rotV — BEKTOp 3aBUXPEHHOCTHU;

P— papuyc-BeKTOp B NPOCTPAHCTBE ABUKEHNS XULKOCTH;

¥, — BeKTOpHas KoopAWHaTa BUXPEBOro SreMeHTa;

X, ¥, Z — AeKapToBbl KOOPAWHATHI.

A.5 PacnpefieneHne 3aBUXPEHHOCTU TOYEYHbLIA BUXPL (3.2.6) B NnockonapanienbHbIX TeYEHUAX onpeaeneHo Bbl-

paxeHuem [8]

QR)=TRAR), R=R-7, (A5)
rae [; — LMPKyNALMS BUXPEBOro 3MeMeHTa;

§f — Aensra-pyHKUus [Jupaka B 4BYMEPHOM MPOCTPaHCTBE;

R — papwnyc-BeKTOp TOYKN HabntopeHus;

F;— BEKTOpHas KoopAWHaTa Nokanuaauun 3aBUXPEeHHOCTW. TouYeuHbIi BUXpDb (3.2.6) coOTBETCTBYET NepneHANKynsp-
HOW MMOCKOCTN TEHEHNS NPAMONUHENHOA BUXPEBON HUTK C LMpKynaLuuen I'; CKopoCTb XUAKOCTH, UHAYLUpYyemas
To4YeuHbIM BuXpeM (3.2.6), onpeaenseTcsa hopmyrion

_ . Tix(R-r
Vi(R)= —E% (A6)
2n(R - r,-)
1
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A.6 Buxpesas 4actuua (3.2.7) — 0CECUMMETPUYHOE UMK chepuyeckn CUMMETPUYHOE pacrnpeseneHne 3aBuxpeH-
HOCTW OTHOCUTENBHO TOYKW NoKanuaauum Fj

Y-R ) B_B » Pr_
o(R)= S—Kl",-g(R ) R=R-7, R'= = (A7)
roe R— pafnyc-BeKTop ToUKU HabrogeHus;
€ — CKansipHas Benu4uHa, HasblBaeMas pasmepom siipa vacTuusl (3.2.9);
I'; — UnMpKyNALMA BUXPEBOro 3reMeHTa;
K — pa3MepHOCTb NPOCTPaHCTBa;

¢(R') — rnapkas, HopMuposaHHas, 6bIcTpo ybbIBatoLLass UNu paBHas Hymnto npw R >1 yHKUMA obpesaHusa YacTu-
ubl (3.2.8)

oo

2"‘1nj o(r)yr~ar =1.

(A.8)
0
CKOpOCTb, MHAYLMpYeMas YacTuUei, paeHa
o TP R &
Vi(R)= r{;f f(R), f(R)= J o(g)e~""de, R=, (A.9)
’ 0

rge f(§’) — UMeHyeTca 9apo ckopocTy (3.2.10).

A.7 PacnpeperneHnue 3aBUXPEHHOCTN TOYEYUHBIA BOPTOH (3.2.11) onpeaeneHo B TPEXMEPHOM NPOCTPaHCTBE CUHIY-
NSAPHBIM BbipaxeHuem [2]

R)=T;8R), R=R-F, (A10)
e ﬁ — LMPKYNSALMA BUXPEBOrO 3MEMEHTa;

83 — penbra-cbyHKuns [inpaka B TPEXMEPHOM NMPOCTPAHCTBE;
R — papuyc-BeKTop TOUKW HabntogeHus;

7

: — BeKTOpHas KOOpAWHaTa TOYKW noKanusaumu 3aBUXPEHHOCTU. CKOPOCTb, WHAYLMPYEMas TOYEYHbIM BOPTO-
HoM (3.2.11), onpegensetcs hopMynoi [2]

_ fix(ﬁ—ﬂ-)
Vi(R)=———=. (A1)
4n(R—r,-)

A.8 CKopocTb, UHAYLMpyemMas BUXPEBBIM OTPE3KOM F’z - ?1 (3.2.12), onpepensaetcs popMyrnoi [3]

ol

T
7(R)- 1“(rjth r) Xg(g:;)s do, 7= o+ Fy(1 — ), (A12)

rae I’ — UnpKynsaums BUXpesoro oTpeska,
R — pajuyc-BeKTop ToYKW HabntogeHus.

A.9 dnddysnoHHas ckopocTs (3.2.15) — BeKTopHasa BenuyuHa [4], [22] Belumcnsaemas Kak

— V=
Vg = EVQ — B NriockonaparsnenbHbIX TEYEHNSIX;

-

Va = —é?ﬁ _Yer B OCECUMMETPUYHBIX HEe3aKpy4eHHbIX TeYeHMsIX, (A.13)
— —> r -
rae Q = rotV — BeKTOp 3aBUXPEHHOCTY Mo CKOPoCcTH V;
v — KO3(OPULNEHT KMHEMATU4ECKON BAIKOCTU XMAKOCTY;
V — onepatop NamunbsToHa;
8, — paananbHblil @AUHNYHbINA BEKTOP;
r — paguanbHas KoopfuHaTta.
OTO no3BonAeT 3anucaTb 3aKoH 3BOMOLMK 3aBuxpeHHocTH (3.2.15) B fUBepreHTHON hopme
%—?=—V(UQ), U=V+V, (A14)

U WHTepnpeTMpoBaTb AP DY3INOHHYIO ckopoCTb (3.2.5) Kak cKopoCTb MepeHoca 3aBUXPEHHOCTN OTHOCUTENBLHO XKWAKO-
cTu [4], [5], [22].

A.10 Annpokcumaums sgpom crnaxuearus (3.4.4)
- ANA dyHKLUMK

12
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A(F):ijiW(F—F,-Lh); (A.15)
TR
- ANSA NPOU3BOAHON PYHKLUUM

VA(r)= Z’"/ W (|- |.h) (A.16)

rae A(F) —3HaueHUe NPON3BONBLHON (PYHKLMM A B TOHKE C pafuyc-BeKTOpoM I
m; — macca J-A YacTuubl,
Aj— 3HaveHue pyHKUUK A Ans -1 YacTuLpl;
pj— MNOTHOCTbL J-h yacTuupl;
W — appo crnaxusanus (3.4.1);
F— BeKkTopHas KoopAuHaTa j-it YacTULbI;
h — obnacTb crnaxuBanus (3.4.2).
A.11 OgHa 13 pasHoBUAHOCTeR pyHKLUM Aapa crnaxusaHus (3.4.1) cornacHo paborte [15], [16]

= e J(1+3R)(1-R)?, R<1
W(|r r,|,h) ad{o, ooy (A17)

rae W— aapo crnaxvsaHus,
|F- 7 — paccTosiHMe MexXay ABYMsi TO4KaMW NPOCTPaHCTBa;
h— O6J'IaCTb crnaxuBanus (3.4.2),
Oly — KOS MULIMEHT, 3aBUCALLMIA OT pa3sMepHOCTU NPOCTPaHCTBa,

R= @ — Be3pasmepHOe paccTosiHe MexXay ABYMSA TOUKaMU.
CaoiicTBa (yHKUMI crnaxusaHus [17]:
[WMir=r1, nyr=1. (A.18)
fr-Wir=r1, myar =, (A19)
I(r— r'y- W(|r—r'|, h)dr' = 0. (A.20)

A.12 ToueuHblit BUXpeBoi gunonb (3.5.3) — CUHIYNspHOe pacnpeaeneHune 3aBUXpeHHOCTH, 06pa3oBaHHOE U3 BUX-
peBoro Konsua paguyca r ¢ upkynsauyuein I = cj2nr2, npyu CTpeMreHum r K Hynto. CKOpoCTb, UHAYUMPYEMas TOYEYHbLIM
Avnonewm, onpeaenseTcsa dopmynoii [19], [20]

=R-7 (A21)

me R — paAnyc-BeKTOp TOYKU HabnoaeHus,
3— BEKTOPHbLIN AUMONbHbIA MOMEHT;
6. — e[lVHWUYHbIN BeKTOp, NeprneHgUKYNAPHBIA MIIOCKOCTH BUXPEBOro KormbLa;
F— BEKTOp KOOPAMHAT TOYEYHOro AMMONS.
A.13 [innoneHelid AoMeH (3.5.2) — nokanusosaHHoe BONW3M TOUKU C BEKTOPHOW KooppuHaTOM I; NpOCTpaHCTBEHHOE
pacnpegeneHue NNoTHOCTU Aunonen D ?) [21]

B(ﬁ):%ﬁg(ﬁ) R'=R-7, R =—, (A22)

rae R— KoopAWHaTkl TOYKW HabrntopeHus:;
¢(R') n e — chopMa 1 pa3mep Afpa AUNONBLHOIO JOMEHa.
A.14 TepmogudysnoHHas ckopocTsb (3.5.6) — BekTopHasa gyHKuus [6], [21]

, (A.23)
rae T — Temneparypa;
o — KO3 PULUEeHT TeMnepaTyponpoBOAHOCTH;

e
V — oneparop MamMunsToHa.
Tepmo,qmpcbyauowyro CKOpPOCTb MOXXHO WHTEPNPETUpOBaTb KakK CKOPpOCTb U3MEHEeHUA TeMnepaTypHoro nonsa or-
HOCUTENLHO XMAKOCTN B NpoLiecce HECTaLWOHAPHOW TENNONPOBOAHOCTU 3a CYET TEMNNONPOBOAHOCTMW.

13
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A.15 Peanusayusa ycnosus 3y-Xe (3.3.13) ana pewetyaton cxemsl D2Q9O
3HayeHus NAIOTHOCTU U CKOPOCTM XXUAKOCTU BBIMUCAAIOTCA Yepes PYHKUMKU pacnpefeneHns ¢ NoMOLLbIO cregyto-

wwux gopmyn [13]:
1 -
26 =Pw — 2.0ifi = uw, (A24)
i Pw 7

rae f;— yHKUUM pacnpegeneHus;
C;— PELUETO4HbIE CKOPOCTH,
Py — MNOTHOCTb XWAKOCTH;
U,, — BEKTOP CKOPOCTH XUAKOCTH.
M3 (A.24) MOXHO BBIMUCAINTE HEN3BECTHBIE PYHKLUM pacnpeaeneHnn Ha rpaHuue, Ana KOTOPOA U3BECTHLI KOMMO-
HeHThI ckopocTu. [Ana peweTkn D2Q9Y HensBecTHble pyHKUMKU pacnpeaeneHns BelvncnsaoTca no popmynam:

2 Pwly

— u
f2 — f4 +§ f] f3 1quX +1pW y (A25)

e =F— + s
c '° 7T 2 "2 ¢ "6 ¢

fi—-f; 1pyu, 1Pyl
+hls T Pw x 1 FPwly

2 2 ¢ 6 ¢
r4e u, — KOMMOHEHTa CKOPOCTU XUAKOCTU MO OCH Y, U, — KOMIOHEHTa CKOPOCTU XMAKOCTH M0 OCU X; € — PeLLeTo4Han

CKOpPOCTb 3BYyKa.
A 16 Peanusauus rpaHU4HOro ycrnosusa Tuna «otpaxeHue» (bounce back) (3.3.12) aona pewetkn D2Q9. 3HaueHne

HEen3BeCTHON (PYHKLUMK pacripefieNeHns Ha CTeHKe Ha CneayloleM Lware no BpeMeHu onpeaenaetcs Yepes U3BecTHble
YHKLMM Ha NpeabiayLLeM Lare, B3sATble ¢ NPOTUBOMONOXHLIM 3HAKOM (MpUMep — Ha pucyHke A.1[14]).

f5(Rg, t+ 8) = y(Xg, 1), f(Rg, t + &) = ~Fo(Xg, 1), (A26)
f6(7 y t+ 6t) = _fa()_()B, t),

fo="1g

rae f;— yHKLUMU pacnpegerneHns;
=
Xg —BeKTOpHas KOOpAMHaTa TOYKN Ha rpaHuLIe «CTeHKay,
t — Bpems;
8y — war no BpeMeHwu.

~ i 7
. H )
. 1 S
\, ! 4
\\ : //
Ny
7787777 IB/-777/' V77

7 4 8

PucyHok A.1 — Peluetka D2Q9 (unntocTpaums yHKUMIA pacnpeaeneHnst BONnU3n CTeHKN)

3necb cuMBONOM «B» 0603Ha4eHa rpaHuLa, Ha KOTOpY HaKnaAblBaeTca ycfioBUe TUMa «OTPaXeHWe», UHAEeK-
Cbl 1—8 BbIAENSAOT BEKTOPbI, COOTBETCTBYIOWME dhyHKUMAM pacnpeaeneHus fy, ..., fa.

14
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