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OB AIIIIPOKCUMAIIMOHHON BA3KOCTU PABHOCTHBIX CXEM
N PACYETHI TEYHEHUUN BA3KOU 2KNJIKOCTN

FO. B. duunkun, O. O. Tonmoposa, A. JI. Craguuk, JI. E. Kop3zakosa
(OTVII "POA-BHUNDD", r. Capo Huzkeropockoit obmacrn)

KpaTko onucasbl HCXOmHbBIE YDABHEHHUS U PA3HOCTHAS CXEMA JIJId MOJIEIUPOBAHUS BI3KUX
U HEBA3KUX ra30{NHAMUIECKUX TEUYEHHU MHOTOKOMIIOHEHTHOM CpeJibl B SIePOBBIX IEPEMEH-
ubix B Koze D['AK. IIpusenena reopernueckas OleHKa CXeMHOI BA3KOCTU PA3HOCTHO CXEMBbI
Meromuku. [IpoBefeHsl TECTOBBIE PACUETHI, KOTOPhIE TOKA3AIU KOPPEKTHOCTH UCIOJIH30Ba-
HUs TEOPETHUIECKOH OIEHKH CXEMHOW BA3KOCTH B PACUYeTaX KOHKDETHBIX 33ad.

Karouesvie caosa: MOIEKyIsdpHAs BS3KOCTb, CXEMHAd BA3KOCTb, HMJIEPOB METOH, KO

OI'AK.

Beenenune

[Tpu yuere mosnekynsproit (pusmaeckoil) BA3KOCTH B pacdeTax BO3ZHHKAET NMPOOJIEMa, CBA3AHHAA C
ANIPOKCUMAIMOHHON (CXEeMHOM) BA3KOCTHIO PA3HOCTHOH CXeMbl pacdera ypasHeHwii Ditnepa m Haspe—
Crokca, ONUCHIBAIONIMX HEBA3KYIO U BA3KYIO XKUAKOCTH (ra3). B pa3sHOCTHBIX CxeMax IIEPBOTO MOPSIKA
AIIIPOKCUMAIIAY JTa BEJUIWHA MOXKET 3aMETHO BJIMYATH HA [OJydaeMOe YHWCJIIEHHOe pelneHue. Biusxue
He(pU3UIECKON CXEMHON BA3KOCTH HA PA3HOCTHOE PEIEHHE BO MHOTOM AHAJIOTHYHO BIUIHUIO (pHU3MIe-
CKOl Ba3KocTH. llodTOMYy mpUHIUIMAIBHO BayKHO 3HATH KOI(MMUIMEHTH! TOW W APyroil BA3KOCTH, HIPHU
9TOM MOZEJIUPOBATH 3aa9U C yIeTOM (DU3NIECKON BA3KOCTH MMEET CMBICJ TOJBKO B CJIy9ae MAJIOCTH II0
CpaBHEHUIO C Hell CXeMHOI BA3KOCTH.

B mammoit pabore BOmpOCHI, CBA3aHHBIE C yKa3aHHON mpoOseMoil, paccMarpuBatoTca Ha npumepe 3D-
meroaukn kopa DI'AK [1]. Huxe nokaszano, 4ro ko3 dunuenT cXeMHOil BA3KOCTH METOAUKY [IPU AIIPOK-
CHMAaIU{ HEBA3KWX YJIECHOB YPABHEHHUH B CIydae KBAa3WCTAMMOHAPHBIX TEYEHHUN IIPAMO IPOIOPIMOHATIEH
pa3mepy gueliku. B ciaydae HeCTanmOHAPHBIX TEYEHUH, B YACTHOCTH yIAPHO-BOJHOBBIX, 3HAYEHUE CXEM-
HOI BA3KOCTHU OIPEIEIIeTCA ITOMOJHUTEILHBIME IICHAMHI, CBI3aHHBIMU C AIMIPOKCHMAIAEH 110 BPEMEHM.
Orcioma caegyer, 9TO Jjid KOHKPETHOW 3aJadd BCErJa MOXKHO IMOCTPOUTH CETKY, IJId KOTOPOH CXEMHAs
BA3KOCTH Oyaer cpaBHUMA C (DU3NIECKON WM JazKe MPEeBAJUPOBATH HAJ HEH, W TOrjma IJid 9TON 3agadu
HCIIOIb30BAHNE TAHHOW CETKU HE MMEET 0CODOr0 CMBICIIA.

B mepBom pazmeme paboThl KpaTKO IPUBOAUTCA PA3HOCTHAS CXEMa METONWKH. BbIOOpP cxembl 00y-
CJIOBJIEH T€M, 9TO y4YeT BA3KOCTH NMPOBOAMIICA B paMkax koma JI'AK ¢ yxke BRIOpaHHBIMEU MOAXOZAME K
AIIPOKCUMAIUY ypaBHEHHH [2].

Bropoit pa3zzen mocBsineH TeOPeTHIECKON OEHKE CXeMHO BA3KOCTH METOANKY HA OCHOBE PACCMOTPEHU ST
nepsoro guddepernuanbHoro npubiaukenns [3).

B Tperbem pasmene mpeacTaBiIeHBI Pe3yIbTATHl TECTOBBIX pacdeToB. Ha OCHOBE YMCIIEHHOI'O PEIIeHUS
nepsoit 3amaan Crokca (CTanmuoHAPHON), UMEIONEH AHAJIMTHIECKOE DENICHHE sl BA3KOH HEeCKUMAaeMoi
CpeIbl, IMOKa3aHO, UTO JJId PACCMATPUBAEMBIX TEUEHUI IOy IaeMble PEIIeHNd BeAyT cebsd B COOTBETCTBUU
C TEOPETUYECKOH OIEHKON CXeMHO# BA3KOCTH. TeM caMbIM IPOJAEMOHCTPUPOBAHO, UTO OIEHKA CXEMHOMN
BA3KOCTH, IOJIYIAOMAACT U3 PACCMOTPeHN nePBOro audHepeHnuaabHOro IpudInKeHusd, ABIIeTCI KOP-
pekTHOil mig meromukum DI'AK. Kpome sToii 3amadm, paccMaTpuUBaeTCd €Ile ONHA, MOATBEPZKIAOIIad
BAXKHOCTH y9eTa CXEMHON BA3KOCTU B PacdeTax BA3KWUX yIapPHO-BOJHOBBIX TedeHuil. Taxmm oOpasom, mo-
Ka3aHO, YTO TEOPeTUYIECKAas OIEHKA CXEMHOU BA3KOCTHU BIIOJIHE MOYKET OBITh MCIO/JIB30BAHA B PAacdeTax C
VIApPHO-BOJTHOBBIMU TEIEHUSIMH.
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1. KoHeyHO-pa3HOCTHBIE YPAaBHEHUS

Ncxomuas cucrema ypaBHeHuii. Cucremy narerpoauddepeHnuaabHbIX YPAaBHEHUH, OIUCHIBAIONITX
TpeXMePHbIE TeYeHNA MHOIOKOMIIOHEHTHO CIIJIOIIHOM Cpeibl C y4eTOM BA3KHUX CBOHCTB, MOYKHO 3aIIMCATh
B BHJIe 3aKOHOB COXPaHEHUH JJId HEIOJBUXKHOIO obbema V':

dK (G :

yr + [ pu (udS’) = /leTdV, (1)
s %

dM; Lo

7 + [ pi (uZ dS) = 0; (2)
Si

dE; -

o+ [ pei (wa8) = [spmpiyav. (3)
S; Vi

Bnecs K (Kz, Ky, K,) — KommdecTBo ABHKeHHd; U (u,v,w) — CKOPOCTb; p — INIOTHOCTH; M — Macca;
E — BHyTpeHHsS dHEPrus; e — yAebHad (Ha eIUHUIy MACChl) BHYTPEHHSAS HEPrus; 1T’ — TEeH30D BAZKHX
HanpszkeHuii; D — rmeH3op ckopocreii gedopmanum; { — HOMED KOMIOHEHTA CPeZbl.

Cucrema ypasuennii (1)—(3) 3ambikaerca ypaBaennamu cocroguuii (YPCaMmu) KOMIOHEHTOB Cpebl

P; = P; (pi, ei), (4)

roe P; — maBieHme ¢-rO0 KOMIIOHEHTA.
Huddepeniiuanipabie COOTHOIIEHU JIA ONpEIeIeHNd JEBUATOPA TEH30Pa BA3KUX HAMPIAKEHNNH NMEIOT

OOBIYHBIN BUI:
Tk = i <% L g(%k%) ) (5)
Ory, Ox; 37" Oz,
rae n — KodddunuenT GU3NIECKON BAZKOCTH; WHACKC ¢ XaPAKTEPU3yeT KOMIIOHEHT CPEIbI.

[Tpu annpokcumanuu ypaprenuii (1)—(3) BeKTOpHBIE BeIMYUHBI U, K ompesefsioTcs B y31ax CIeTHOH
CeTKH, CKaJIsIPHBbIE BEJIMIUHBL p;, €;, P;, f; = V;/V (obbvemuas mous), T — B nenrpax sdeek. CdaeTHbIME
A9efKaMu ABIAIOTCA IMECTUTPAHHUKH, B TPOCTEHIIEM Cllydae — KyOuku.

Cucrema ypasrenuii (1)—(5) pemraerca 4ucieHHO METOIOM pacliellieHus Ha dTambl. Ha mepBoMm sra-
e B TPEIOJOKEHAN, 9TO OTCYTCTBYET JABUKEHUE CPEBI, OMPEIEIAIOTCA YCKOPEHU 33 CUET JIEeBHATOPA
TEeH30pa BA3KHUX HalpsaxkeHuil. Ha BTOpOM 3Tame pemaioTcd ypaBHEHUS JIATPAHKEBON Tra30MHAMUKM,
B KOTOPBIX K Ia30JHHAMUYECKAM YCKOPEHUAM M0DABJIAIOTCA YCKOPEHUs, MOJyIeHHBIE HA IIEPBOM JTale
BBIYUCJIEHU. DTH ABa 3TANa MOXKHO OObEIMHUTH B OJUH AG2PAHHCEE IMAN, TAK KAK ANMPOKCHMAIAA
ypaBHEHUil IPOU3BOAUTCS B JArPAHIKEBBIX IIepeMeHHbIX. Ha TpeTbeM sTale CTPOUTCA HOBAad CIeTHASA CET-
Ka W PACCYNTHIBAIOTCA U3MEHEHUA Ta30JMHAMAYECKAX BEJIMYMH 38, CIET MOTOKOB 9€PEe3 IPAHU AIEEK, MPH
BBIYUCJIEHUU KOTOPBIX UCIOIB3YIOTCA CKOPOCTH, MJIOTHOCTH W SHEPIUH, MOJy9IeHHBIE TIOCJE JIATPAHIKEBA,
stama. OTMeTHM, YTO BTOPOW M TPETHil STAIbl BHIYHCICHUN IOAPOOHO ommcaHbl B pabore (1| u 3mech
NPUBOJATCA JIUIIb HEKOTOPbIE CBEJIEHWUS, HEOOXOAMMBIE JJIA CBA3HOTO W3JIOKEHUS TEKCTA.

AnmpokcuMmanusa ypaBHEHUIA.
Hczxodnas cucmema ypasrweruti u nopadox ur annpokcumayuy. CucTeMa ypaBHEHUI 119 MHOTOKOMITO-
HEHTHOI BA3KON Cpebl HA JIAUPAHXKEBOM dTalle UMeeT CJISIYIONIAil BA:

dK

— = / divTdV; (6)
14

% = —p; divi; (7)

dE; -

= [so(mip) avi— [ Piaviavi ®)
Vi Vi

Ypasrenus (6)—(8) sambikatorcas YPCawmu (4) u coorromernusmu (5).
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OTMeruM, 9TO P Pa3HOCTHON ANMPOKCUMAINA B YPABHEHUIX K JABJIEHUIO TOOABIAETCA MCKYCCTBEH-
Had BA3KOCTH, T. €. BMecTO P; ucmonb3yerca Benuannaa P + ¢;.

B cmemanabix gueifikax MOJKHBI OBITH OIpeIeaIeHbl TAaKKe 3HAYeHNA KOMIIOHEHT JE€BUATOPA BI3KUX Ha-
MPSI’KEHUH ¥ TEH30Pa CKOpocTeit medpopMalnm IjIs KaXKI0r0 IMEOIErocs B a9eiike KOMImoHeHTa. lIpaBuia
X OIpeJieJIeHUs 3aBUCAT OT MPUHATHIX IPEITIONOKEHNH A1 3aMbIKaHUd ypaBHeHU razoqunaMuku. Ha-
IpuUMep, JIJId PaBEHCTBA MUBEPTEeHITNII KOMIOHEHTOB IPEeAIoIaraeTcd PAaBEHCTBO KaK JIEBUATOPA TEH30Pa
BSI3KWX HAMPSAXKEHUH, TaK W TEH30pa CKOpOoCTel medopMmanuu, T. €.

¥ =71%  D;=D. (9)

OcranoBuMca noapoOHEe HA ANMPOKCUMAIMN YPABHEHWI JBUKEHAS. ANIPOKCHMAIU OCTAIBHBIX yPaB-
HeHuil npuseneHa B [4].

Annpoxcumayus ypasrenutll 08UNCEHUA HA Aa2paKHCe8oM amane. llepenuineM ypaBHEHWE IBUKEHWUA
JIArpaHZKeBa, dTala B BHIE
du 1 1
— = ——grad P + = divT.
dt P P

[TokommoneHTHO OHO OyIeT BBIVIAAETH CJIEAYIONUM 00pa30M:

du,  10P 1 (0T¢, N oTd, N aTe \ |

dt pox p\ Oz Oy 0z |’

duy _ 10P 1 0T, N oTd, N aTy,\ (10)
dt pdy p\ Oz Oy 0z |’

du, _ 10P L1 oTg, N oTg, N oTg,

dt p0z p\ Oz Jdy 0z

[TpuBesem pa3sHOCTHOE ypaBHEHHE, alnpOKCUMUpYyomee nepsoe ypapaenue cucremsl (10) (xBa ocransb-
HBIX ANIPOKCAMUPYIOTCI AHAJIOTHYIHO):

D n g~ [ amdn\ e~
. 19} (P +q ) . oTdn oTdn oTdn
n+tl _ . n TT ry Tz 11
R A + + . (11)
P Oox P ox Oy 0z

3mech HaUEPKUBAHNE O3HAYAET PA3HOCTHBHIN aHAJIOT COOTBETCTBYIOIIErO AUMQMEPEHIINATLHOTO OMEPATO-
pa; BepxHUIl WHIEKC 0003HAYAET MPUHAJIEZKHOCTH BPEMEHHOMY CJIOIO; T — MIar mo Bpemenw; P orBedaer
CIPOrHO3HPOBAHHOMY, "IpeaBRIYNCIEHHOMY" 3HAUEHMIO JaBAeHUS U BBIYUCILETCI IO (POPMYJIe

P =P" — 710 (c")?p" (Vu"), (12)

rae o = 0,6 — mapamerp, obecrnednBarOIMil yCTONYINBOCTD PA3HOCTHOMN cxeMsl [5].
B ypasrenun (11) x gaBieHNio aaquTuBHO 100ABIIETCA NCKYCCTBEHHASA BI3KOCTh, KOTOPAs UMEET BUJ

2 "

" = C1p" (K" (VU"™))” + Cop"c"h"™ (Vu") mpum Vu <O, (13)

Ie ¢ — CKOpPOCTh 3ByKa; h'" — pa3mep gdueiiku. Takum o0Opa3oM, MCKyCCTBEHHAd BA3KOCTH COCTOUT
U3 CyMMBI KBaJPaTUYHON Bs3kocTu Tuna Helimana—Puxrmaiiepa ¢ muOoX)uremem C; = 1 u juHeiHON

Bs3kocTu ¢ mHOXKuUTesneMm Cy = 0,2.

Annpokcumayus ypasnenuti deudicenus na dtaeposom amane. Kax yKa3aHO BBILIE, IIOCHIE JTarPAHIKEBA
9Tala IPOU3BOJUTCA IIOCTPOEHNE HOBOJ CYETHON CETKH M IepecueT BEJIMYUH Ha ITY CETKY, T. €. alllPOK-
cuManus KOHBEKTHBHBIX WieHOB ypasuenuii (1)—(3). Paccmorpum ciayuait menogsusknoit cerku (4] = 0),
TOrZAa HA BTOPOM STAIle PELIAETCH CJIELYIOmAd CUCTEMA YPaBHEHMIi:
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% + / pii (@S = 0 (14)
S
Si

ddbtji + / poei (@aS) = 0. (16)
Si

Pasuocrable ypaBrenus, annpokcumupyomye ypasaerus (15), (16), npusesens: B [4].

[Ipu annmpokcuMaluu ypaBHeHus JBuzKeHus (14) mCmosb3yercsa COracOBAHHAS C IOTOKAMHU MAaCChI all-
TIPOKCUMAINS TOTOKOB KOJIMIECTBA ABUKEHUI. [[J1g 9TOro cTpodaTca BCIOMOraTeIbHbIe aIeiKN, BEPUINHBI
KOTOPBIX JIEZ2KAaT B BOCbMHU CYETHBIX H‘{eﬁKaX, IPUJIETAIOIUX K JAHHOMY y3JIy, IIpDU 3TOM OT Ka,)KILOﬁ d9eKn
orcekaerca 1/8 ee maccel. Ha puc. 1 npuBesieH npumep mOCTpoeHus OAHON BOCBMOM YaCTH BCIOMOTaTeb-
HO¥ gueliku, mpuseratomnieil K y3ay O.

PaznocrabIE YPaBHEHUA OBUZKEHUA MMEIOT BUJL

B' C'
6
~ ~ !
K™ =K +Y AK;, (17) '
j=1 A
I‘;L?vf(:: 0,125(M1 +M2+M3+M4+M5+M6+M7+Mg)ﬂ;
AK; — IOTOKH KOJMYECTBa JBUKEHHd 4Yepe3 I'DAHH BCIOMOTA-
TEeIbHOU AYElKH.
B obmem Buge dpopmyna s BBITHCIEHUS TOTOKOB HMIIYIbCA,
MMEET BH, 5
AK = AM |at® + (1 — o) @%], (18) -
d A

rae u® — CKOPOCTh B JOHOPHOM y3Ji€ CETKU, JIeXKAIIEeM B HAIPAB-
JIEHWH BBEpX MO TOTOKY; U% — CKOPOCTb B QKUENMOPHOM Y3J€,
PACIOIOKEHHOM B HAIPaBJIEHWH BHE3 1O MOTOKY; AM — moTok
maccel. Hanpuwmep, misa noroka AK gepes rpanb 1234 Bcmomo-

Puc. 1. Ilpumep nocTpoeHus OgHON BOCH-
MOil 4aCTH BCIIOMOraTeJIbHON dueiikn

rarenbHOl sueliku (cM. puc. 1) B cirydae, KOTia NOTOK HANPABJIEH CHA3Y BBEPX, MOTOK MACCHI ONPEIeIs-
erca popMyIIoii

AMi234 = = (AMypco + AMapicior),

O | =

rne AMapco, AMigicror — TOTOKE MACCHI 9epe3 COOTBETCTBYIOIINE TPAHM; U%

JeHre mapaMeTpa ¢ BEIOMPAETCHd CIEAYIOmnUM 00pa3om:

= up, u* = upr. 3Ha-

1 (1 . AVABCO + AVA’B’C”O’) , (19)

o=
2 Vascoa's'cro

roe AVapicior, AViapco — mOTOKEH 06beMa 4epe3 COOTBETCTBYIONINE IPAHM.

Ozaako HEOOXOJMMO OTMETHUTH, 9TO JOHOPHO-aKIENTOPHbIH cnocod onpenenerus « (18) npumenserca
He BO BCeX y3JaX CEeTKH, & TOJBKO B TeX, B KOTOPBIX MaCCa WJIH KOJUIECTBO NBUKCHUA HE MEHAETCH
CUJIBHO 33 ONWH CYETHBIN mar. B mpoTwWBHOM Ciydae WCIOJIBb3YyeTCd JIOHOPHBIN CIOCOD, T. €. mOoJiaraercsd
a = 1. OOBIYHO MEPEKIIOYEHNE IPOUCXOAUT B CMENIAHHBIX dUefKaX WM siueifikax, KOTOPbIE MEHSIOT CBOM
THUI, T. €. IPH IePexoax CMEeWAHHAA—YUCNAA ATA YUCTAAL—CMEWGHHAS.
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2. Teopermueckas OIleHKA aNNpPOKCHUMAIMOHHON BA3KOCTU PA3HOCTHBIX CXEM

AnnpokcuMaronHas BA3KOCTb PA3HOCTHBIX CXeM (CXeMHas BA3KOCTH) OLpPeeISeTCsd U3 PACCMOTPEHUS
nepsoro auddepeHuaIbHOr0 IPUOIUKEeHNsT PA3HOCTHBIX ypasHeHuil [3]. Pasmoxum kaxkzaplii 4ieH B
Pa3HOCTHBIX yPABHEHWAX JBUKEHWs HeBs3koro rasza (cm. [6]) B psg Teitmopa (upu sTOM HY:KHO HMeETb
B BHJy, YTO OJHH BEJUIWHBI ONpEIETIeHBbl B y3JIlaX CUETHOI CeTKH, Apyrue — B IEeHTpax ddeek). llpu
pasJioxkeHuu B psj OymeM moJiaraTh, 9TO OCTATOYHBIE YIEHBI OT "BaA3KUX' WIEHOB ypaBHEHWI MaJibl IO
CPABHEHMIO C CAMUMU BA3KUMHU UJI€HAMU. Pa3jIoyKeHue NPOBeeM OTAENIBHO JIJIs SMIEPOBA U JIArPDAHKEBA,
9TAIIOB BBIYUCIEHUN Ajid KyOumdeckoit ceTku. COOTBETCTBYIOIAd CUCTEMA YPABHEHUN HA 3i11epOBOM dTale
JUIsl KBA3WCTAIMOHAPHBIX Te4deHWH (B mpeHeOpeKeHnM NPOM3BOAHBIMU 110 BPEMEHHU) MMEET CJIELyFormit
BUT:

Opuy . .0 Oug 0 Ouy 0 Ouy 2 2\ .
5 + div (pug i) = P Ahpu, F. ) + 99 (Ahpuy 9y ) + P (Ahpuz P ) + 6 (h?,7%);

Opuy i —_— Ouy 0 Ouy 0 Ouy 9 9y .
T + div (puy ) = 9 Ahpugg—aaj + 9y Ahpuy—ay + % Ahpuz—az +6 (h?,72);

Opu, . . _i ou, 2 ou, 2 ou, 9 o
iy + div (pu,u) = P Ahpugg—aaj + 99 Ahpuy—ay ) + P Ahpu, P ) +6 (h?,72),

rme A — KOHCTaHTa, 3aBUCAINAA OT METOAA BBHIYUCJIEHUSA MOTOKOB UMILYJIbCA.

B ciywae kBasmcTanmmoHAPHBIX TE€YEHWH MPABbIE Y9ACTU ITOW CHCTEMBI OyIyT IPEJCTABIATH OCHOBHBIE
OCTATOYHBbIE WIEHBI MOJHON CHCTEMbl YpaBHEHWI Tra30JWHAMUKH, KOTOpPble MMEIOT MEPBBIA MOPATOK Ma-
JIOCTH [0 TPOCTPAHCTBEHHBIM IIEPEMEHHBIM. VX MOKHO TPAKTOBATh KAK HPOM3BOAHBIE OT KOMIIOHEHT
TEH30pa HAIPSIKEHUH CXEMHOW BA3KOCTH, 3AIKMCAB B BUJE (BBIIOJHUB CyMMAPOBAHUE TI0 TIOBTOPSIONIMCS
WHJIEKCAM )

0 0
oik = Ahpup —u; - o = Ahp(u) -—u;, (20)
8xk 8xk
rae (u) — XapakKTepHasg CKOPOCTb IIOTOKA, KOTOpasd, OJHAKO, fBJSAETCA BEKTOPOM (3TO OOCTOSATENHCTBO
OTJIMYAET CXEMHYIO BA3KOCTH OT (DU3UIECKOIH ).

Ecin B ypaBHeHUN [BUKEHUS NPUMEHAETCS JOHOPHBIH MeTOZ (4TO MPOUCXOMUT B d4ueiikax ¢ 6OapmuMu
OTHOILIEHUSIME 3HAYEHWH IIOTOKOB MAacC Yepe3 JBe MPOTUBOJIEXKAIIWE CTOPOHBI A9€eK, T. €. Ha yAapHO’
sosre (YB) miu B okpecrrocTn kouTakTHbIX rpanutn (KI')), to A = 1/2. Ilpu ucnosnbs3oBanum JOHOPHO-
AKIENTOPHOrO MeToza (Ha IIAJKUX ydacTKax rTedeHuii) A = 1/4.

®opmymna (20) aHamOrmYHA BBHIPAXKEHUIO JJIsi KOMIIOHEHT TEH30PA BA3KWX HANDPAKEHUil, BXOIANIAX B
ypaeuenus Hapre—Crokca. [Ipu sroMm posb kKoaddunmenta Gpuandeckoil BA3KOCTH 3/1€Ch UTPAET KOID-
(unmenT cxeMHOU BA3KOCTH

ne = Ahp(u), (21)

3aBHCAINIMI OT JIOKAJbHON CKOPOCTH IOTOKA U pa3Mepa CIeTHOU AIeHKH.

3aMeTuM, 9TO ypaBHEHNE dHEPrud TakzKe MPUBOAUTCA K BUAY YPABHEHUsd SHEDPIUU [JId BA3KOM Ku-
KOCTH, HO TIPHU 3TOM Oy/IeT COAepKaTh MOMOJHATENbHbIe wieHbl. (OIHAKO BCE OCTATOYHBIE WJIEHBI B ypaB-
HEHNW SHEPTUU MaJbl 110 CPABHEHWIO C OCTATOYHBIMU UJeHAMW B YDABHEHUW [IBUJKEHUS, TaK KaK WMEIOT
TpeTuil MOpPAA0K AIMPOKCUMAIUN BCJEICTBUE HCIOIb30BaHud MeToga PPM. DTo mo3Bosger npu oreHke
OCTATOYHBIX UJIEHOB OTPAHUYNTHCH PACCMOTPEHWEM yPABHEHUS [IBUKEHUS.

B. ®. CoupusoHOBBIM (B 9aCTHOM COODIIEHNN) MOKA3aHO, YTO HPH O > Oypur IPHPAIIEHAE TABICHUL

IPY HAXOXKJEHWH ero NPeJBLIYUCISHHOrO 3HAYeHHA WI'DAeT POJb JHHEHHOU BA3KOCTH. JHAYEHHUE Oxpur

1 1
sasucur or YPCa; nnsa npeansroro rasa (YPC P = (y—1) pe) oxpur = 3" 5o B meromuke DTAK
Y

ucnosibdyercd 3uadenue o = 0,6. Takum obpazom, A71a oneHkn KodhduuenTa HeCTATUOHAPHONR CXeMHON
BA3KOCTH 33 CYET IIPEJBBIYUCIEHHOIO JABJIEHNS MOYXKHO BOCIIOJIB30BATHCA BBIPAKEHUEM

Nys = 0,6pc27', (22)

njm, 9TO TO K€ CaMOe€, BbIPDazKECHUEM

Mys = 0,3pch, (23)
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HOJIY IAIOUIMMCS B IIPEANOIOXKEH)H, YTO IPU BEIOOPE BPEMEHHOTO IIara, JJis HEBA3KO! ra30AuHaMuKu (T =
= Kh/c) 3nauenne aucna Kypanra pasao K = 0,5. 13 dopmyusr (23) BugHO, 9T0 KO3 dDumenT HecTa-
[IMOHAPHOW CXEMHO! BA3KOCTHU JIMHEHHO 3aBUCHUT OT pa3Mepa ddeiikn, Kak U KOIDDUIUEHT CTAInOHAPHON
CXEeMHOH BA3KOCTH. B ciIydae BA3KOW KUAKOCTH HUYKE UCIOJIB3YeTCd HEMOCPeICTBeHHO (opmyna (22).
[Tpm 9TOM 3HAYEHHE CYETHOrO mara GepeTcs W3 COOTBETCTBYIONIErO PACYeTa, TaK KAaK B PAacdeTax C yde-
TOM (pU3UIECKOI BAZKOCTH BPEMEHHOM IIAr BHIOMPAETCA IO-IPYTOMY.

Takum 06pa3oM, HMEIOTCS JBE COCTABJIAIONINE AMMPOKCAMAIMOHHON BA3KOCTH Pa3HOCTHOW cxembl. B
Cilydae KBa3WCTALMOHAPHBIX TeYeHUi MOXKeT OblTh ucnosb3oBana (opmymna (21) ¢ A = 1/4 (cramumonap-
Has CXeMHas BA3KOCTb). g HecTanmoHapHBIX (yJapHO-BOJIHOBBIX) TE€UEHHN MOYKET OBITH HCIOJIB30BAHA
Ta ke dopmynra (21) ¢ A = 1/2, Ho ¢ agauTuBHON mOoGaBKOH (22) mim (23) (HecTamuoHapHAs CXeMHAT
BA3KOCTH). Huke HA OCHOBE PACYeTOB ABYX 334, MMEIONINX AHAJUTAIECKOE PENICHNE JJIA BA3KOM KU
KOCTH, IIOKA3bIBaeTCd O0DOCHOBAHHOCTH mpuMeHeHus (opmyn (21)—(23) mag OmeHOK CXEeMHON BA3KOCTH
METOJMKHN B KOHKPETHBIX pacderax.

®opwmyasr (21)—(23), Kpome Bcero mpovero, MO3BOJIAIOT ONEHATH, HACKOJbKO CXeMHAas BA3KOCTH DOJIbIIE
uau MeHble (hbU3MIECKOl BI3KOCTHU Ui CPelbl MPU KOHKPETHBIX 3HAYEHUAX pa3Mepos ddueiiku. OTcioma
MOKHO MOHSATH, KAKOH JOJKHA OBITH CeTKa I MOJEIUPOBAHUSA TEYEHHH ¢ y9eTOM (PU3NIECKOH BAZKOCTH.
Nmeerca B BUY, 9TO OPH JOCTATOYHO IPYyOBIX CETKaX CXeMHas BA3KOCTh MOXKET OBITH TOTO YK€ MOPAIKa
WK JjazKe [MpeBajupoBaTh HaJ (PU3UYECKOH U HE UMeeT CMBICJIA UCIOJIb30BATh TAKHE CETKHU B PACIeTax C
y9€TOM BA3KOCTH.

Ormernm, 9T0 aHAIOrHIHBIE (DOPMYJIBI JIJIS ONEHKH CXEMHOIl BA3KOCTH MOJIydaloTces u s 2D-ocecum-
METPUYHBIX TEUCHUI.

3. TecrToBbIE pacyeThbl

3amauda Crokca.

2D-pacuemoi ¢ Hyaeeotls cremnoll eazkocmovio. Jia HeCKUMAEMO BA3KONW KMIKOCTH B CJIydae TAHTEH-
[MAJILHOTO Pa3phlBa JABYX IIJIOCKONAPAJIIEIbHBIX MOTOKOB (mepBad 3agada CTOKCA) HMeeTCs aHAJIUTHYIE-
CKOe peIlleHue i 3aBUCUMOCTH NIMPUHBI 30HBI Pa3Ma3bIBAHUS CKA9Ka CKOPOCTH OT BPEMEHH, KOTOpas
BoIpakaerca dopuystoit [[lmuxrunra 7]

A ~ 8/nt. (24)

IIpu gucmennoM perieHnu reoMeTpusd CHCTEMBI ILIOCKAad U MMeeT BUJ, IIpeicTaBieHHbI HA puc. 2. Ha
rparunax BC u AD 3anano ycioBue nepuogudsocTu. [lapamerpsl BemecTs: p; = po = 1; 71 = 72 = 5/3;
P =P, = 06; u, = 0; uy = +w, w = 0,5; n = 0,005.2
y A B pacgerax mcmosb3oBasach KBaJpaTHAd CIETHAS CETKA C
B N C h =0,01; 0,02; 0,04.

1 2 Pacuersr nmposenens kak ¢ ykazauuoit (n = 0,005), Tax u
¢ HyJeBO#l pusmueckoit Ba3koCcThi0. /lannasa 3amada aBiiger-
-w¢ Tw Cd CTAIMOHAPHOMN, MOITOMY JJjid OIEHKNW CXEMHON BA3KOCTHU

MOXKHO HCIOJIb30BaTh dopmyiy (21). Jlerko upoBepurs, 4To
B 9TO# 3a/1a4e IPHU 3aaHHBIX CKOPOCTIX TEOPETUIECKH CXEM-
A M B & Had BA3KOCTH B pacyeTax paBHA HYIIIO.

B pacuere ¢ n = 0 pa3ma3piBaHIA CKAadKa CKOPOCTH He
[IPOUCXOMINT, T. €. MOJyI€HHOE PEIleHne COOTBETCTBYET aHa-
JINTUIECKOMY PEIIeHWO JJId HEBA3KOU KuakocTu. B pacue-
Tax ¢ n = 0,005 mpomcxoguT pasmas3blBaHHE CKAadYKa CKOPO-
CTH. HII/IpI/IHa, 30HBI pa3Ma3bIBaHUA OIpeneid/jach IO y3jiaM CYEeTHOI CEeTKH, B KOTOPBIX CKOPOCTH OTJIN-
YaJIuCh OT CKOPOCTH OCHOBHOrO moroka Ha 1%. Ha pmc. 3 (cM. TakKe IBETHYIO BKJIAJAKY) IPUBOIATCSI
pacyYeTHbIE 3aBUCHMOCTH IIUPUHBI 30HBI A OT BPEMEHU, a TaK’Ke aHAJUTHIECKas 3aBUCUMOCTh A =~ 8./nt

Puc. 2. HauanpHag reomerpus s 3aJa9d
Crokca B 2D-nocranoske

LOrmerum, uro B pabore [7] ucroms3yerca K09 UIMERT KHHEMATHIECKOH BA3KOCTH, OHAKO B TAHHON 3a/1ae TIOTHOCT
paBHA eQUHUIIE.
’B janHO# 3a7a9e HCIOIB3YIOTCH 0e3pa3MepHbIe BEIMIHHbL.
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Puc. 3. 3amaua Crokca. 3aBUCHMOCTH MUPUHBI 30HBI A 0T Bpemenu B 2D-pacuerax ¢ HyJIeBON CXeMHOM BA3KOCTHIO,
n = 0,005: —— — pacuer, h = 0,01; —— — pacuer, h = 0,02; —— — pacuer, h = 0,04; —— — anHanuTHIECKOE
pelileHne

npu 7 = 0,005. BugHO, 9TO pacueTHbIe 3aBUCAMOCTH XOPOIIO COTJIACYIOTCA C AHAJUTUIECKONU 3aBUCHMO-
CTBIO IJId BCEX BI)I6pa,HHI)IX CETOK C PAa3HbIMU PDa3ME€pPaMMU AYICEK.

Pacuemnas ouenra cremnots easkocmu. Ecmum pemars 3amady CTokca g HEBI3KOrO ra3a C MIOMO-
IIBIO YKUCJIEHHBIX METOI0B, UCIOIb3YIOMNX CXeMHYIO BA3KOCTh, TO B pacdeTax JOJIZKEH IPOUCXOIUTH POCT
30HBI pa3Ma3bIBaHUs CKAYKa CKOPOCTH W3-33 HAJUUUS CXeMHOM BA3KOCTH. COIMOCTABIIAS PE3YIIHTATHI TUC-
JIEHHOTO pEIIeHNd C AHAJUTUYECKUMU DEIIeHNIAMU [JId PA3HBIX 3HAUYeHn# (hU3ndecKoil BA3KOCTH, MOKHO
OIEHUTH, KaKOH (pu3nIecKoil BA3KOCTU COOTBETCTBYET HOJIyIeHHOE UUCJIEHHOE PEIIeHIe.

leomerpusa cucTemMbl U TOCTAHOBKA pacdeTa MpeCTaBIeHbl Bhlllle. B manroM pacdere dpusndeckad Bg3-
KOCTh PaBHAJIACH HYJIIO, OJHAKO B OTJIMYNE OT BBIIIEIIPUBEIEHHOTO PAacdeTa CueTHasd OOJACTh JBUTAJIACh
KaK 1esnoe Baosb ocu O CO CKOPOCTBIO U, = 1. B 3ToMm ciyuae omeHka cxeMHON BA3KOCTH 1O (HOp-
mynam (20), (21) maer n. = 0,0025 (pa3mep cuernoit sueiiku h = 0,01). B omimume or mpenpiayuiero
pacdera ¢ u, = 0 B JaHHOM pacyerTe IMPOUCXOAUIO Pa3Ma3bIBAHUE CKAYKA CKOPOCTHU JarKe IIPU HYJIEBO
du3nIeCcKoit BA3KOCTH.

3aBUCHMOCTH IIUPUHBI 30HBI Pa3Ma3bIBAHUS CKAdIKa CKOPOCTH BbIpaxkaercda dopmymoit (24). B co-
oTBeTCTBHUE C 3TO# (opmyioit Ko3dduimenT CxeMHON BA3KOCTH, IPUCYTCTBYIOIIWI B pacdere, JIOJIKEH

BBIpPazXKaThCad (POPMYJIOit
A\
Ne = . (25)

8Vt

B Tabn. 1 mpuBomgTca 3HAUEHHUA 1), OUpelNeeHHbIE HA Pa3Hble MOMEHTHl BpeMeHH. Bunmno, uTO C
TEYICHUEM BPEMEHU 7] IIPAKTUYECKU HE MEHAETCA U POCT HMINPUHBI 30HBI pPa3Ma3blBaHNd CKa9Ka CKOPOCTH
npoucxogut cornacao dopmyne (25) ¢ n = n. =~ 0,0035.

Ha puc. 4 mpuBoguTca pacdeTHad 3aBUCHMOCTb WIMPHUHBI 30HBI A OT BpEMEHH, TaM K€ IIPUBEIEHA
aHaMTHIEeCKad 3aBucuMocTh (24) mpu ) = 0,0035. DT 3aBECMMOCTH XOPOIIO COTIACYIOTCI MEKTy CODOIA,

Tabauya 1
KosdbdunuenT cxeMHON BA3KOCTHA Ha pa3sHble MOMEHTbI BPEMEHU
t 0,3 0,4 0,5 0,6 0,7 0,8
Ne 0,0035 0,0035 0,0036 0,0037 0,0035 0,0035
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9TO CBHIETEILCTBYET O OJIM30CTHU IIOJYIEHHOIO YUCIECHHOTO PEIleHWd K AHAJTUTHICCKOMY PELICHUIO I
Ba3koit xunkoctu ¢ ) = 0,0035.

Ouenka 8auAHUA CTeMHOT 8a3Kocmy. JI7d OMEHKY BIMAHUA CXeMHON BA3KOCTU HA PE3YIbTATHI pacde-
TOB OBLIIX IIPOBEEHBI pacueTsl 3ama9n CTOKCA Jid BA3KOrO ra3a ¢ KoddduiueHToM Gu3naeckoil BA3KOCTH
n = 0,005 B mpempiayieil moCTAHOBKE, KOy CueTHas 00JIacTh JABUrajach Kak Iesoe Baojb ocu O co
CKOpOCTBhIO Uu; = 1. B pacuerax BappupoBanach cuernag cerka (h = 0,005; 0,01; 0,02; 0,04), koadunu-
€HT CXEeMHON BA3KOCTH BbraucJsica 1o (opmyse (21) m mmen coorsercrByiomue 3nagenus 7, = 0,00125;
0,0025; 0,005; 0,01.

Ha puc. 5 (cM. TakKe IBETHYIO BKJIAJKY) IPUBOAATCH PacYeTHbIE 3aBUCHMOCTH LIMPUHBI 30HBI A OT
BPEMEHH JIJIS BCEX PACYETOB, TaM JKe NPUBEJEHA aHAJIATHIeCKad 3aucuMoctb A & 84/nt npu 1 = 0,005.
Buano, aro 3aBucumocTu, mosrydenusie B pacderax Ha cerkax ¢ h = 0,005; h = 0,01 xopomuro cormacyiorcs
C AHAJIUTUIECKON 3aBUCUMOCTBIO. /Jlyg 3Tmx pacaeToB KOI(PQUIUEHT CXeMHOUW BA3KOCTU MEHBIIE, IeM
k03bdunuent dusudeckoii azkocru n = 0,005 (. < n). IIpu h = 0,02 BrugHWe cxeMHON BA3KOCTH HA

A
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Puc. 4. 3agmaua Crokca mpu u, = 1. 3aBUCHMOCTH MUDPUHBI 30HBI A OT BPEMEHU: —¢— — pACUET; —A— —
anasmmrrdeckoe pemenue npu 1 = 0,0035
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Puc. 5. 3amaga Crokca npu u, = 1. 3aBucumocTb A OT BpEMEHH JiJisd PACIETOB HA PA3HBIX CETKAX: —(— — PaCYeT,

h = 0,005; —o— — pacuer, h = 0,01; —a— — pacuet, h = 0,02; —x— — pacuer, h = 0,04; —— — aHagUTHUIECKOE
perexne
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pe3ynbraThl pacdera (1. = 1) y2Ke 3ameTHO. B pacuerax Ha 6osee rpyObIx ceTkax KOd(GPUIUEHT CXeMHO
BA3KOCTH 6OsIbIe, 9eM K03 (b bunuenT dbusmaeckoi BA3KoCcTH (1) > 1)), U 3716Ch BIUTHAE CXEMHON BA3KOCTH
CYIIECTBEHHO.

3ameuarue. HeMOHOTOHHOE TIOBeTeHME BYX KPUBBIX HA PUC. H 00bACHAETCA rpyOOCTHIO CIETHON CeTKH
opu MaJIOM KOJIMYIECTBE AY9ECK.

3amaua o pa3zmasbiBaHuu (ppPoOHTA cCTAMOHAPHON Y B B KOHIEHCHMPOBAHHON cpeje.

ITocmanoska 3adawu u pacuemos. Paccmarpusaerca 3amada, B3srad u3 padorsl [8] (omsrr Ne 927) ¢
k0ddduruentom puszngeckoit Bazkoctu 1) = 0,01 I'lTa-10 mxc. Hagamprasg reomerpusa 3amavu IpUBeIeHA
Ha puc. 6.

B pacuerax miacruna-ynapuuk (amomubuesbli cmmas Al6061-T6) co ckopocrsio ymapa Uy =
= 0,4808 km/c mmena rommuny hy = 1,223 cm, obpasen (cmmas Al6061-T6) — rommuny hs = 1,223 e,
omopHad IacTHHA — ToumHy h, = 1,223 cm. B MomenT ygapa Bce Tpu mimactussl (yZapHUK, obpasers
u omopa) ObLIN B COCTOSHUH NPU HOPMAALHUT Ycaoeusr: temmeparypa Ty = 293K, nasnenme Py =
= 10"*TI'Ia, ygensras BHyTpeHHSs SHEprus ey = 0, IIOTHOCTH py = 2,71 r/cvd.

[IpoBenena cepus pacyeToB B IIOCKOW reomerpun. Vlcmonb3oBasiach paBHOMEPHAd 3ijIepoOBa CeTKa C
pa3MepaMu s9eeK 1o ocu ¢ (110 HOpMaJIu K IOBePXHOCTH yaapauka u mummenn) h = 0,002; 0,001; 0,0005 cwm.
Ha JieBoit u npaBoii rpanumax 3aaBajoCh YCJIOBUE THUIA, C80000HASL NOBEPTHOCTND.

Hna amomuanesoro cinasa ucnosnb3osaiics Y PC POCA-MMU [9] 6e3 yuera paspyuieHus; qjis OMUCAHAS
YIPYTOILIACTAIECKUX CBOWCTB HCIOJIB30BAIACh MOJIENb CABUINOBOI mpounocta [10].

Pacuersr npoBogminck 10 momenTa Bpemenn t = 0,3-10 Mkc. YKaxkeM HEKOTOPbIE TaHHBIE, HEOOXOIUMBbIE
IS OLEHOK CXEMHOI1 BA3KOCTH: CKOPOCTb 3BYKa ¢ & 5,5 KM/ c; MaccoBasg cKOpocTh u = 0,25 KM/c; CKOPOCTH
pacnpocrparerns YB D ~ 5,75 KM/c; CYeTHBIH mar T B pacdeTax IpuBeaeH B Tabm. 2.3

Pesyavmamor pacuemos u ux obcyscdenue. g aToii 3amaun UMeEOTCI dKCIEPUMEHTAJbHBIE JAHHEBIE
o ckopoctu KI' obpasey — onopras naecmuna, IO KOTOPBIM MOXKHO OIPEIE/NTh MINPUHY U BPEMEHHON

.

Puc. 6. Hauanpnaga reomerpus 3ana4m o pasma3piBanuu (Gpponra cramumonapuoit YB (1 — ynapuuk; 2 — obpaser;
3 — omopHas IJIACTHHA)

Tabruya 2

OriauunresibHbIe 0COOEHHOCTH PACYETOB
Howmep pacuera Yucsio ssaeex Tar 7 JluneitHas BS3KOCTb Qusnueckas Baskocts 1) = 0,01

1 n 0,00012 HET €CThb

2 2n 0,00006 HET eCThb

3 4n 0,00003 HET eCcThb

4 n 0,00012 eCcThb HET

5 n 0,00012 eCcTh €CThb

6 2n 0,00006 eCcTh HeT

7 2n 0,00006 eCcTh eCcTh

8 2n 0,00006 HET HET

9 n 0,00006 eCTh HET

3B010,n;y Jajiee B JAHHOM 3aJade CKOPOCTb M3MepHeTCd B KM/ ¢, Bpema — B 10 MKC.
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uHTepBas pa3maseiBanug Y B. [lociemanit OymeT OCHOBHBIM mapaMeTpoM MpU aHAJIU3e Pe3yJIbTaTOB pac-
9eTOB.

[Tpex e uem nmepeiiTu K pesyiabraTaM pacueToB, OTMETHM CJIEAyIOIre uxX 0cobeHHOCTH. B manHOil 3a1a-
4e umetorca YB (B mepBoii 3amade WX HET), I MOJENUPOBAHUS KOTOPBIX HCIIOJb3YeTCs UCKYCCTBEHHAS
BSI3KOCTh, COCTOAINIAdA W3 KBAJAPATUIHON u juHeitHON dacTeil. Obe 3Tu BA3KOCTU JEHCTBYIOT aHAJOTHIHO
dusngeckoit Ba3kocTH, criaxusag npobuns ¥YB. Ilpu sTrom xkBampaTruydHas BA3KOCTH pa3MasbiBaeT ¥ B
npubnu3nTe bHO HA 4 g9elikd, a 30HA pPa3Ma3blBaHUSA y JIMHEWHO# BAZKOCTH MOXKET ObITh 3HAYUTEHHO
Gosbie, Tak Kak oHa "paboraer" (mpeBasmpyer mo CPABHEHUWIO C KBAJPATHYHON) u 33 (PPOHTOM BOJIHBI.
CnemoBaTenbHO, BANAHWE UCKYCCTBEHHOU BS3KOCTH HA BpPEMEHHBIE 3aBHCHUMOCTH CKOPOCTH PAacCMaTpH-
Baemoit KI' moxker ObiTh 3HAUmTENbHBIM. KpoOMe TOro, BCienCcTBHe Hajaudnd ¥ B B maHHOI 3ajade mpu
OII€CHKE HeO6XOIH/IM ydger ILOHOJIHHTGJII)HOfI CXEMHOH BA3KOCTH 3a CYET onpeaesieHnd MPeaABBIYIUCIIEHHOT'O
nasirenns (13).

Takum obpa3om, B JaHHOM 3a1a9e MMEET MECTO HAJIOKEHNE HA, PEITeHNe AeHCTBUN IaTH BUIOB BA3KOCTH:
dbusmaeckoii, nckyccTBeHHON (KBaAPATHIHON M TUHEHHOI), cXeMHOiT (CTaMOHAPHON 1 HECTAITMOHAPHOM ).
g Beracuerus 3p(eKTOB, CBA3aAHHBIX UMEHHO C (pU3UIECKO BA3KOCTHIO, HEOOXOANMO MUHUMHU3UPOBATH
BJINAHUE OCTAJIBHBIX BA3KOCTEH MW TOYHO HUX OIICHUTD. HpI/I OII€HKE IIOCJIE€AHUX aBTOPHBI UCIOJJIb3YyIOT
npednoaoocenue 1: Kaxkaag u3 PacCMATPUBAEMbBIX BA3KOCTEN BJIMAET HA TeUeHHE a[ITUTHBHBIM 00Pa30M.

Ynapuo-BosHOBBIE TeueHusd B Meroauke DI'’AK me MoryT 6BITH CMOETMPOBAHBI 63 KBAJIPATUIHON BA3-
KOCTH, HO HPHU WCIOJIb30BAHUM JIMHEHHOW BA3KOCTHU JOMycKaercs ee "orkjodenue". Db mpoBemeHbr
pacyueTsl Kak C JUHEHHON BA3KOCTHIO, TaK 1 Oe3 Hee. EcTecTBEHHO, BO3MOXKHO OTKJIOYeHNE U (PU3NIECKON
BA3KOCTH. B Ta,6JI. 2 OPpUBEACHDBI OTJIMIUTEJIbHBIC MAaHHBIEC BCEX MPOBEACHHBIX DACYETOB (n COOTBETCTBYET
pasmepy suaeiiku h = 0,002 cm). OcranbHble BA3KOCTH (CXEMHBIE U UCKYCCTBEHHAS KBAIPATUIHASA) MOTYT
OBITH OIEHEHBI TEOPETUIECKHU WM IUCIEHHO IIPU MTOMOIIU PACIETOB, IPU STOM WX BIUIHUE YMEHBIIAETCH
opu U3MeEJIb9Y€HUN CUYETHOH CEeTKH.

OrmernwM errie 0OIHO 0OCTOATENHCTBO, CBA3aAHHOE C OIEHKOI cXeMHO# Ba3kocTu. [leso B Tom, 9T0 hopmy-
na (21) mosmydeHa g KBa3UCTAIMOHAPHBIX TEYEHUil OZHOPOAHON (OJHOKOMIIOHEHTHOM) Cpeabl. YIapHO-
BOJIHOBBIE TEYEHUsI YCJIOBHUIO KBAa3WCTAIMOHAPHOCTU HE YOBJIETBOPSIOT, KPOME TOrO, PacCMaTpPUBAEMast
cpena ABIAETCA MHOTOKOMIOHeHTHOU. [losToMy npu TeopeTuueckoil orjeHKe CXeMHOU BA3KOCTH 10 (DOpMY-
ne (21) x ueit gomkHa OBITH HOGABIEHA HECTAMOHADHASA BA3KOCTH 33 CUET MPEJBBIYNCICHHOrO JABJICHUS
no dopmyse (22).

Huxe aHanu3upyoTcs pe3ynbraThl PACIETOB B BHJE BpDEMEHHOIO MHTEPBAJa (BpeMeHHOl mmpunbl) At
pa3massiBanug ckopoctu ¥YB ma KI'. IIpu sTom BO3HUEKaeT mpobiiemMa ero KOPPEKTHOTO ONPEIe/IeHIs, TaK
KaK B paCCMAaTPUBAEMBIX 33JadaxX HET YETKOW rpaHUIbl. B HacTosmeir paboTe BpeMeHHas MIUPUHA, OTpe-
JeNdaach CieayromuM obpa3oM. B kadecTBe rpaHuUIl 30HBI B34THI TOYKHU, B KOTOPBIX 3HAYEHUS CKOPOCTH
OTJIMYAIOTCA OT €e 3HAYEHWH Ha NOAOYKAT CJIEBA WK CIPaBa OT 30HBI Pa3Ma3blBaHUs, KaK W B IIPEJIbl-
nymieit 3agade, mpuMepHo Ha 1 % ee MakCHMaJIbHOrO 3Ha4YeHUdA. B ITaHHOM KCIEPUMEHTE MaKCUMAJIbHOE
3HaveHne ckopocru cocrasiuser ~ 0,231 (B pacuerax ~ 0,24), rorma Au ~ 0,0025 ¢ KaxK10ii CTOPOHBI 30-
uvbl. OnpejesieHHble TAKUM 00PA30M IKCIEPUMEHTAJBHBIE 3HAUEHUS BPEMEHHON HIUPUHBI PAa3Ma3bIBaHUS
ckopoctu cocrasiagior ~ 0,0085 + 0,0115. K coxamnenuio, mjg 6ojiee TOIHOTO ONpEETEHUT He XBaTa-
€T YKCIIePUMEHTAJbHBIX TO4YeK. [l09TOMy B KadecTBe dKCIEPUMEHTAJHHON BPEMEHHON IWPUHBI Oepercsd
cpenuee 3padenne Atey, = 0,01.

[Ipex e ueM aHAIU3UPOBATH PE3yJLTATHI PACUETOB, OIPEIETINM TEOPETUUEeCKHe OIEeHOYHbIE 3HAUYEHUT
qaCTu He(bI/I3I/I‘IeCKI/IX BA3KOCTEN 1 COOTBETCTBYIOIINE UM 3HAYCHUA BPEMEHHOI'O MHTEPBAJIA Pa3Ma3bIBa-
Husg Y B.

PaccmoTpuM mCKyCcCTBEHHYIO KBAAPATUIHYIO BA3KOCTh. [[Iupwra 30HEI pa3ma3biBanng Y B 3a cueT 3T0it
BSI3KOCTH C yKAa3aHHBIM BhIllle MHOXKuUTejeM B Meromuke DI'AK, kak mpaBumiio, cocrapiser ~ 4 sueiiku,
YTO MO3BOJISET OIEHUTh U BPEMEHHOW MHTepBas pa3MasbiBanug ¥YB: At = (wupuna 30nv pasmasviearus
YB)/(ckopocmov YB) = 4h /5,75 ~ 0,0014 mua pacuera Ha cerke ¢ pa3mepom n (h = 0,002 cm).

OmueHka CXeMHBIX BA3KOCTEH MAeT CJIeyIolue 3HAYEHWs: CTAlMOHAPHAA BA3KOCTH 1O (popmyse (21)
pasra 0,00068, a mecranumonapuasa mo ¢opmyne (22) — 0,0058 ana pacdera Ha ceTke pa3mepom n. Ilpu
TEOPETUIEeCKOU OIleHKe CXEMHON BA3KOCTHU IPUHATO BO BHUMAaHUE, UYTO B JIAHHOU 3ajade IpeJICTaBJIgeT
WHTEPEC MOTrPEIrHOCTh Ha Y B, a Ha Hell mCmojap3yercd JOHOPHAS ANMPOKCHUMAINS IIOTOKOB WMITYJIbCA.
Jlns pacaeToB 2n u 4n MOJIydYeHHBbIE 3HAYEHHUA JOJZKHBI OBITh YMEHBIIEHB! COOTBETCTBEHHO B 2 U 4 pasa.
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[Tepexos kK BpeMeHHOI mmpuHe pa3Ma3biBanud Y B At ocymecTBuM, UCXOad U3 CAEAYIONAX COODparKe-
unit. Hamwaue pe3yabraToB MOZeIupOBaHUS C yIeTOM (pu3ndecKoil BA3KOCTU U O€3 Hee MO3BOJIIeT CBA3aTh
k03 duruenT pu3nueckoit BA3KOCTU C BDEMEHHOU MINPUHON pa3Ma3biBaHud ¥ B JIuHeHON 3aBUCUMOCTHIO

At = B, (26)

rie B — HekoTOpas pa3MepHas KOHCTAHTA, 3HAYEHWE KOTOPOil Oyzger mojaydeno Huxke. Vcmosmbsys nped-
noaoscenue 2 — MOCTOTHCTBO 3TOU KOHCTAHTHI, U3 3HadeHUd Koddpduruenta Ppuanaeckoil BA3KOCTH IO
dbopmyse (26) mMoxkeMm MONIy9InTH BPEMEHHOII MHTEpBaJ pa3Ma3blBaHuA YB u Jyia cxemHO#l BA3KOCTH —
At,.

PaccmoTpum Temepb pe3ysibTaThl pacueToB, KOTOpbIe B BuAe 3aBucuMmocTeit ckopoctu KI' obpasey —
ONOPHASA NAGCMUHAG TTPUBOIATCS Ha puc. 1—10.

B taba. 3 cobpanbl mHTErpasbHbBIE JAaHHBIE II0 BPEMEHHBIM HHTEpBaJaM pa3Mmal3biBanug YB. B meii B
cronbmax 4—8 myg BCeX pacdeToB IpeACTaBleHsl At OTAEIbHO I KaXKJ0ro BEAA BA3KOCTH: Atg, — I1d
dusnueckoit BazkocTu; Atg, — Jjid KBaJIPATUIHOW MCKYCCTBEHHOW BA3KOCTH, Aty — I JIMHEHHOMN
UCKYCCTBEHHOU BA3KOCTH; Aty — /g HECTAIMOHAPHON CXeMHON BaA3KocTH 1o dopmyrnam (22) u (26);
At, — pis cramuoHApHOW cxemHON Baskoctm 1o dopmymam (21) u (26). B crombue 2 — cymmaproe
3HageHune 1o crombnam 4—S8; B cronbne 1 — 3HAUEHWE, MOJy9YEHHOE B COOTBETCTBYIOIEM pacuere (mis
CPaBHEHHUs: dKCIepuMeHTaIbHOe 3HaueHue cocrasiser 0,01).

B Tabn. 3 HemsBecTHO TeopeTWUecKoe 3HAUEHUE JIMHEWHOH Bsa3kocTu. OHO OIEHEHO CPABHEHWEM JIBYX
pacdYeToB: C JMHEHHON BA3KOCThIO U 6e3 Hee (B mpezamosioxkenun 1 06 aJAuTUBHOCTH BJIUSHUS OTAEIbHBIX
BsI3KOCTell Ha pemtenne). Ha puc. 7 npuBeeHBI pe3yIbTaThl PACIETOB HA CETKE 21 ¢ HyJIeBO (hu3naecKoit
BA3KOCTHIO 1) = () U ¢ HYJIEBOI U HEHYJIEBOI JIMHEHHON BA3KOCTHIO. CpaBHUBAs PE3y/IbTaThI JBYX PACIETOB
(cm. crpokum 6 m 8 B Tabu. 3), MOXKHO OIEHUTH BJIMSHUE JIMHEHHON BA3KOCTH B pacdere. BpemeHHOI
uHTEepBaJ pa3MasbiBanus Y B cocrasiuser At =~ 0,0030 gysa pacuera 6e3 smueiinoit saskocru u At =~ 0,0059
c ee yuerom. Takum obpaszom, Ha JmHEHHYIO Ba3kocTh npuxomurca At ~ 00,0029 = 0,0059 = 0,0030.
Amanornuynag oneHKa JUHEHHON BA3KOCTH IJid PacIeToB Ha ceTKe n cocrasiageT At ~ 0,0039.

Pa,CCMOTpI/IM PE3YyabTATHI PACIETOB, B KOTOPBIX MEHAECTCA BpeMeHHOﬁ arar mmpu COXpaHEHUU OCTAaJIbHBIX
napaMerpoB Hem3MeHHbIME (pacders! 4 u 9). B sToM ciryvae MeHsgeTCs Wb HECTAIMOHAPHASA BA3KOCTH,
KOTOpad JIWHEWHO 3aBUCUAT OT BpEMEHHOro mara. V3 3Tux pacieToB MOXKHO ONPEIEIUTh PaCIeTHOe 3HATe-
HUE Pa3HUIBl MEXKJy BpeMeHHbIMU wHTepBajgamu At, npubiausurenpro pasaoe 0,0029 = 0,0105 — 0,0076,
KOTOpPO€ COBIAIAeT C TEOPETUIECKOU OIEHKOil. IDTOT (PaKT CIYXKHUT MOATBEPKIEHHEM IPABOMEPHOCTH
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Puc. 7. 3aBucumocru maccopoit ckopoctu KI' o6pasey — onopras naacmuna or Bpemenu B pacuerax ¢ ) = 0 ¢
JIMHEHHOW BA3KOCTHIO W 0e3 Hee HA CeTKe 2n: A — DKCIEPUMEHT; —A— — C JIHHEHHON BA3KOCTHIO; —s— — 0e3

JIMHEHHOI BA3KOCTHU
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Puc. 8. 3aBucumocru maccosoii ckopoctu KI' 0bpazey, — onopras naacmuna or BpeMeHu B pacyeTax Ha CXOAUMOCTD

¢ n = 0,01 6e3 muHEHHONH BA3KOCTH: A — DKCIIEPUMEHT; — pacueT Ha ceTke 4n; —O0— — pacdyeT Ha CeTKe 2n;
—A— — pacyer Ha CeTKe N
u
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Puc. 9. 3aBucumoctu maccopoit ckopoctu KI' 0o6pasey — onopras naacmuna OT BpeMeHH B pacueTax ¢ pu3ndecKkoi
BSI3KOCTBIO U 0e3 Hee Ha ceTKe 2n: A — dKcmepuMeHT; —a— — 1) = 0; —o— — 1 = 0,01

"
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Puc. 10. 3aBucumoctu maccosoii ckopoctu KI' 06paszery, — onopras naacmuna ot BpeMeHu B pacdeTax ¢ pu3ndeckon
BSI3KOCTBIO W 0€3 Hee Ha CeTKE n: a — dKcmepument; —a— — 1 = 0,01; —o— —n =0
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Tabruya 3
PacueTrHble nJaHHBIE IO BpeMEHHOMY HMHTEpBaJIy pa3MasbiBaHnusi Y B

Pacuer Atpacaer Ateyna Aty At gy At g Atye At

1(n) 0,0166 0,0180 0,01 0,0014 0 0,0058 0,00068
2(2n) 0,0130 0,0140 0,01 0,0007 0 0,0029 0,00034
3 (4n) 0,0114 0,0120 0,01 0,00035 0 0,00145 0,00017
4(n) 0,0105 0,0118 0 0,0014 0,0039 0,0058 0,00068
5 (n) 0,0205 0,0218 0,01 0,0014 0,0039 0,0058 0,00068
6 (2n) 0,0059 0,0068 0 0,0007 0,0029 0,0029 0,00034
7(2n) 0,0159 0,0168 0,01 0,0007 0,0029 0,0029 0,00034
8(2n) 0,0030 0,0039 0 0,0007 0 0,0029 0,00034
9(n) 0,0076 0,0089 0 0,0014 0,0039 0,0029 0,00068

npeamnosioxkenusd 1 00 aJUTUBHOCTH JefCTBUA PA3JUIHBIX BA3KOCTEH U TOCTATOYHON TOYHOCTH IOy IeH-
HOI TeopeTndIeCKOil OIMeHKU HeCTAIITMOHAPHOU BA3KOCTH.

OrmernMm, 94TO B pacdyeTax ¢ GU3NIECKON BA3ZKOCTHIO UMEETCS CXOAUMOCTH K 9KCIEPUMEHTY C YMEHbIIIe-
HueM pa3MepoB gdeek. OO 3TOM CBUIETENHCTBYET PUC. 8, HA KOTOPOM NPUBEIEeHbI IPAMUKU 3aBHCUMOCTEN
ckopoctu KI' or Bpemenu, mojydeHHbIe B pacdeTrax HA CXOAUMOCTH ¢ (pm3mdeckoit Ba3kocTrio 77 = 0,01
Ha CeTKax n, 2n u 4n 6e3 JuHEeHONW BA3KOCTH B CPABHEHUU C YKCIIEpUMEHTAJbHbIME gaHHbIMEU. CooTBET-
CTBYIOIIFIe BpDEMEHHbIE WHTEPBAJIBI IpuBeneHbl B Taba. 3 (mepsble Tpu cTpoku). V3 rabiaumsl BUAHO, 9TO
pacdeTHad BA3KOCTH OKA3BIBACTCA HECKOJIBKO MEHBIIE IO CPABHEHUIO C OIEHOYHBIM 3HAYCHHEM BO BCEX
Tpex pacderax. OJHAKO MOrPEIIHOCTH OLEHKY yMEHbUIAeTCs (JIMHEHHO) ¢ YMEHBIIEHHEM pa3Mepa sS9eek:
Atpacaer — Atcyama = 0,0014; 0,0010; 0,0006 coorBeTCTBEHHO, YTO TaKKe CBHETEILCTBYET O CXOTUMOCTH
YHUCJIEHHOT'O PEeIIeHnd.

Kak ormedeHo Bbilre, MOXKHO OIEHUTH TOYHOCTH y4UeTa (PU3UIECKON BAIKOCTH MO HCIOIH3YEMOH Me-
roquke. Ha puc. 9 mpmBOgATCA pe3ysbTaThl PacYeTOB HA CETKE N ¢ HysneBoil m memynesoii (n = 0,01)
du3HIeCKOl BA3KOCTHIO B CPABHEHNH C YKCIEPHMEHTAJIHHBIME JAHHBIMU. Pa3Huita MexKIy AByMs pacde-
ramu (cM. crpoku 4 u 5 B Tabi. 3) maer 3HaUEHHE pacueTHON (hu3MIecKoil Ba3kocTu. Bpemennas mupusa
30HBI pas3MasbiBanusd YB B pacuere ¢ 7 = 0 cocrasmia At ~ 0,0105, B pacuere ¢ n = 0,01 At ~ 0,0205.
Ha puc. 10 mpuBomaTcs aHAJOrWYHBIE PE3YJIBTATHI PACIETOB Ha ceTke 2n (cM. Takxke CTpoku 6 m 7 B
tabi. 3). 31ech BpeMeHHO! HHTepBas pa3MasbiBaHud B pacuere ¢ 77 = 0 cocraBui At ~ 0,0059, B pacdere
cn=0,01 At = 0,0159. Pasuuma mexjy sTumu JaHHBIMEH Ha 0Denmx ceTkax mmeer 3Hadenue At ~ 0,01,
KOTOpO€e HAXOJUTCA B IKCIEPUMEHTAJIHHOM UAMA30HE.

[Tonydennsie pe3ysbTaThl O3HAYAIOT, IYTO 3aJaHHad pusndeckad Ba3kKocTb 77 = 0,01 B pacuerax yduThi-
BaeTcs KoppekTHO. OTCIO/a U U3 PE3yJIbTaTOB PACYETOB HA CXOJMMOCTH (CM. BBIIIE) CJIEAyeT U mOOOYHBIH
BBIBOJ[ O TOM, UTO IIOTPENIHOCTH MOJEJUPOBAHNSA B OCHOBHOM OIpEeNIAeTCd AIIpPOKCHMANnell HeBI3KUX
wIeHOB ypaBHeHmit. OTMeTnM, 9TO W3 ITHUX PACUETOB TaKXKe CJIEJyeT 3HaUYeHne KOHCTaHThl B = 1 B
dbopmye (26).

Taxum 06pa3omM, OIeHKa MOTHON CXeMHOM Ba3kocTu 1o dhopmynam (21), (22) u ¢ yueToM uCKyCCTBEHHOI
BA3KOCTH [aeT OJIM3KOe K IMOJIy9YeHHBIM B pacdeTe 3HAYEHUE, [IPH TOM IOTPEIIHOCTh KOPPEeIupyer C
pa3MepoM ddeiKu.

4. Ounenka cxemHOro ducja PeliHoabaca

[Tonydennasa omeHKa CXEMHO# BA3KOCTH MO3BOJIET OIEHUTH CXeMHOe 4dmcyio PefiHosbica B pacdeTax.
Teopernuecku uncno Peitmonsnca Re ompenengerca BeIipazkeHmeM
(u) L

Re = , 27
p (27)

rae L — xapakrepHbiii pasmep 3agaqn. Fcan BmecTo dusngeckoit Baskoctn 1) B (27) UCIOIB30BATH CXEM-
HYIO BA3KOCTH /IS CTAI[MOHAPHOTO TedeHusd (21), 9TO mpezcTaBisercd BIOJIHE KOPPEKTHHIM (HAIpUMED,

— 15—



FO. B. duunkun, O. O. Tomoposa, A. JI. Cragauk, JI. E. Kop3akoBa

IUis TypOYJIEHTHBIX TeYeHUi), OJyInuM CXeMHOe ducyo Peitrombzca

B (u) hN N
Rec == m = Z, (28)

rme N — 4HCIO g49eeK Ha XapaKTepHbI pasmep 3amadn. Takum obpasom, mpu A = 1/4 Re. = 4N,
T. €. CXeMHO€ YHuCJIO PeﬁHOJII)ILCa, C TOYHOCTBIO OO MHOXKUTE/IA PABHO KOJIUYIECTBY AYECCK B HAIIDABJIECHUN
XapaKTEPHOro pa3Mepa 3aadu.

3akJrouyeHue

B pabore KpaTKO ommcaHbI MCXOMHBIE YPABHEHUS W PA3HOCTHAA CXEMa METONUKHU PEHIeHUS YpPaBHEHMI
Haspe—CroKca /1yig MHOTOKOMIIOHEHTHOR Cpenbl, peann3oBanuoil B koge DI'AK u npesnazHaueHHON 11
MOZIEJIMPOBAHUS JBYMEPHBIX U TPEXMEPHBIX TeUeHUil B dMIepOBHIX ImepeMeHHbIX. [IpemcraBieHsbr pe3yiib-
TaThl TECTOBBIX PACYETOB, HOATBEPIKIAIONINE KOPPEKTHOCTh BHITOJIHEHUS TPOrPAMMEL.

IIpuBenena Teopernyeckas OMEHKA CXEMHOU BA3KOCTH JjId KBA3UCTAIMOHAPHBIX U HECTAIMOHAPHBIX Te-
YeHwmil, MOy JaloIIadacd U3 PacCMoTpeHus nepBoro auddepennunaabaoro npubnamxkennsd. [IpoBemens pac-
YeThl I ABYX TEUYEHUI, KOTOPBIE MOKA3AJM, ITO BIUAHIE CXEMHOI BI3KOCTH HA IOJYIaeMOe PA3HOCTHOE
pelleHre BO MHOTIOM AHAJOTHYHO BJIMAHUIO (pu3mueckoit Ba3kocTu. [lodTomy mpu mpoBemenuum pacde-
TOB BayKHO YMETb OIEHUBATH 3P (PEKThI, CBI3aHHBIE C ee HaamdneM. |IoKa3aHO, YTO CXEeMHYIO BA3KOCTH
Meromuku J['AK, a Takxke cxemHOe 4mCIO PeifiHoNbACA MOKHO OIEHUTH [0 MPEIJIOKEHHBIM B JAHHOM pa-
6ore popmyraM, KOTOPBIE TAIOT BIOJHE KOPPEKTHBIE OIEHKU B PacdeTax 0e3yZapHbIX U YIaPHO-BOJTHOBBIX
TeYEeHU MHOIMOKOMITOHEHTHON CPeIbl. DTO MO3BOJISIET TEOPETUYECKH OMPEIEIITh KPUTUIECKHE pa3Mephbl
d49eek, OOJIbIIE KOTOPBIX HE MMEET CMBICJIA, HCIOJIb30BATD IIPH IIPOBEIEHUN PACIETOB TEICHUN BA3ZKON KU
KOCTH, TaK KaK B 9TOM CJIydae BJIUIHUE CXEeMHOW BaA3KOoCTH Oyzer cpaBHUMO ¢ dddexramu dHu3nIecKoi
BS3KOCTH.

AHnanu3 pe3ysibTaToOB MOKA3BIBAET, YTO B MEPBOil 3ajlaue pacuyeTHas BA3KOCTHh OKA3bIBAETCH HECKOJIBKO
GOJIBbIIIE TEOPETHIECKON OIEHKHU, a BO BTOPOil, HA00OpOT, MeHbIne. TeM He MeHee abCOIOTHBIE 3HAYEHUS
pPaCYeTHBIX BA3KOCTEl JOBOJIBHO OJIM3KU K TEOPETHIECKUM 3HAYEHUAM (MOYKHO OBLIO MOJIyYUTh U JIyIee
corjiacre BIOOPOM KPHUTEPHUd ONpeIe/IeHrsd 30H Pa3Ma3bIBaHUA, OJHAKO aBTOPHI HE CTABUJIU Ieper coOoi
TaKOl mesn). DTO CBUAETEIHCTBYET O JOCTATOTHON KOPPEKTHOCTHU HCIOJb30BAHHBIX B paboTe mpemosio-
XKeHnl 00 aIIUTUBHOCTH MEHCTBAA PA3JIHIHBIX BA3KOCTEH HA pEIleHne W JTHHEHHON 3aBHCHMOCTU MEXKIY
MIUPUHON 30HBI pa3Ma3biBanud Y B u koaddunuenravu dpusnueckoit u cxemuoit Ba3kocreit. Kpome toro,
73 MOJYyYEHHBIX PE3yJIbTaTOB CIEIYET, UTO IIPU IPOBEIEHUU PACIETOB C yIEeTOM (PU3MIECKON BAZKOCTHU
[UIA TIOJIy9eHUs aI€KBATHBIX YHCJIEHHBIX PE3yJIbTATOB JOCTATOIHO ODECIEeYnTh MAJIOCTh TEOPETUIECKHUX
OIeHOK He(pU3UIECKUX BASKOCTEN IO CPABHEHUIO C (pU3WIeCcKOil.

B zakirouenme oTMeTHM, YTO MOJYYEHHBIE PE3YJbTATHI ABILIOTCA JOCTATOIHO OOmmMu. ABTOPHI He
MOI'yT yKa3aTh KaKyIO-aub0 (pOPMyIy IJid ONpEeIe/leHnd KPUTUIECKUX PA3MEPOB d9U€eK, KOTopad obec-
meunia OB MaJOCTh CXEMHOW BA3KOCTHU IO OTHOIINEHHWIO K (PU3NIecKoi u ObLIa ObI IPUrOmHA Mg JI00OMH
meromuku. OmXHAKO caM MOIXOI K HpoOjieMe MOXKET OBITh MCIOJIb30BAH IIPU MPOBEIEHUH PACIETOB U II0
IPYTUM METOIUKAM.

Aprops! Beipazkator Onaromapaocts A. I'. Mousesy 3a npezjoxennyo Bropyio 3amady, B. @. Cuupu-
JTOHOBY, OOpATHUBINIEMY BHUMAHWE HA CXEMHYIO BA3KOCTH, CBIA3AHHYIO C MPEIBLIYNCICHHBIM JABICHUEM,
A. O. HaymoBy 3a meHHBbIE 3aMEYaHUA IO TEKCTY CTATHH.
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THE DIFFERENCE SCHEME APPROXIMATION VISCOSITY AND SIMULATIONS
OF VISCOUS FLUID FLOWS / Yu. V. Yanilkin, O. O. Toporova, A. L. Stadnik,
L. E. Korzakova (FSUE "RFNC-VNIIEF", Sarov, Nizhny Novgorod region)

The paper briefly describes the original equations and difference scheme used for the
simulation of viscous and inviscid gas dynamic multimaterial flows in Eulerian variables with
the EGAK code. A theoretical estimate of the scheme viscosity of the difference scheme used
in the code is presented. Test computations have been carried out and they demonstrate
the validity of using the theoretical estimate of the scheme viscosity in simulations for the
particular problems.

Keywords: molecular viscosity, scheme viscosity, Eulerian method, the EGAK code.




