%@ MHCTUTYT MeXannkn cnnowneix cpen YpO PAH

MaTeMaTH4YECKAasd MOOAEAb H YHCAECHHBIH
aHaAH3 ZHHAMHYECKHX XapaKTEPHCTHK
CHCTEMBI ZATYHKOB 'HAPOHHBEAHPA C

y4€eTOM PacXOAHOro baxa

LseTtkoB P.B., Wappakos U.H.

X Bcepoccutickasg KoHQepeHIINd «AKTyaAbHbIE ITPOOAEMBI ITPUKAQITHOMU
MaTeMaTUKU U MeXaHuKW», 1 — 6 ceaTabpsa 2020, Abpay-iopco




w@ MHCTUTYT MEXaHMUKN cnNowHeIx cpen YpO PAH

fnapocraTtuyeckun HUBenup

1qHsshisOsdudntd? kds jddts 6OBISOJs %0 tediydyd histsePOshdahw fishizHise.

Aetshis jJ2Md2 &dejazdte
(2 HOBYJLO):

i
| 3

M do0ddd

i
|
JEsesHOydSso 2 &de jdzdts: o # i +
[ Judo0 i Gt I_THT

tftetshisicOtise jhit j tOLE jP jadj Lo

e jie T £OLEIP jhdw GO sBI jCsOn:

/\

EEE ENE
AEE | EEE
- -

1




_ MHCTUTYT MEXaHUKkn cnnNownkLix cpen YpO PAH

NMpobnemaTtuka

AsH  oLHJ2Mod jds sCl0sh 2 MiejH™ obLdtybs  tohsjfjbks) ki joh jed]
Cozdughise0 MdHSshisd o edHtsshkdo jizdtej (v hra0kdy, HAJWWELW, dizd @Otz jddw
ez Jlsdudsshisd), o tejLizdzAIsOlsj gOH jhdW EissodW MdHCShis © HOYdS Si& disMjls o7 2lsd
LO dLjtedis jz 2 HAOYOLSH. IsAstslz HEW  RdidRdLOydd HOGGSes s lsdw
tfteddis jiwesls itf jydod2d 2 BOS, B jd3 d MosBsHEOW tftse jtendshis MHSEhisd o Ssiststetsds
mezh ghse jeds Bo@41hj, yjdk ot ofjn BhsOEAG = MshizHOR-HOYJSOR. 3 Okzdudy Astsets
BOCO tsBMYjudoOjls HEdlsjkdtsj ot ot jkzidkd tishistwiznsots teOhtfsdsyjbdy Eetsodw
notsBisHEE? Yo Jlentshisd MJHSShHisd © HOYJSEOR. BOSMJ Astsls BOS dsyts dntfsizALso0ls
HiZW  ovtcOokdoOhkdw  faskdshisd MdHSshisd O fuds Jd  tedhkizrdis ji-dgsets
YiBindeondy f Ysdishas  gOnsho. Gkt didds oO0Masj LaOyjedd Yed
ditftsiz- LsaOddd teOflsotstetse, Sisistste ™ j d3tselzls ¢ jteOodsd jiedks o i) ROk,

A&z ghd&dj hder, ng2hsezshdj &0 édHteskde jdzdte, dtselzs o LoOk+ HadYjud MdHSEis.
Cld fjtejrsHET § tietsyghn™ odzdwesls G0 ~0OSk jthsj ot jiW EZnisOdsod jedw 3dHSshisd d
stsydtsiis+ drdsdte Jd?. RL LOSEEGSe fssBhoshdanw fishizhise dLehkes, yst BY fstesj
ovilsjhkjhd] MAHSshisd dL fshizHO BEZANE2 ksPOH, didjls orLedk+ hizh jhise jhkdks
Bl jj o istsj tfsHEWIsdJ MdHSEhisd o fshizHj f) gJd4h 2 fksh o1, IsUstsdlz 0%0dkdL
s tftetsy e o eqrtetsizde jdzdieOn i Bsiz2 M dds BOSEN tfic jHMisOadW jis dls jts .
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rVIFI,paBHVI‘-IECKaFI MoAdesib MHOoroaatT4mMmKkoBoro HuMBeJsinmpa

rdioidco drSshisd  stdhre0jshw  eOokzjhdwdyd 0o j-alsstno, 0 HEW sHejHJzjodw tisdsyjddw
hotBHER? tftso jierdshisd dhtfsizLEzEls d¢jlssH Volume of Fluid. pdwv édntesido jzdicd® (Bhkses hotBsHE n
tfsojtentishisj? d Hed#O bzeCd &0 d&jnStiACs tfstewHlse BmZANj JjJ t6OHAEZNO) kOSE2 tfsHABH st Bz jis
LEOYds jz2d = o rydidzdis jizA b n tejhztehtse. Isstsdlz Yedds jhwesls Bisizjj tfteshis™ j dtsH_jdd.

10k OolststeORd He jHozsHJHO cdHisOaddyjnsow disH k! dBhsesHOydSsoes Gdojhzdic® [2017]. s
cdHtsshisOduinSd? kdodddte mshissdls du ojtesdCOwAdr~ (dLidtedisjizAezr ) MishzHse d eBdLshsOkA G A
sJHdids jizA G = fjedjustse (stezetsS). A COyjhlsoj BsHE&SES dL OSHR o jtelsdSOkGr = MishizHse dsy jls B Is-
teOMMdsiste j&z MishizH  Hiskzeses (B2 jos) eOLijie0, dhtfsizLzjdkses o COyghlksej BOSO. —yddd tBCOLOG
WieOcdz jtls  eqhtetsizdo jdzdteO, MisHJMO0Pd?2 L dujtedsjiz-Gr?2 fishzdh d Hej tHidircoshdj ¢ &jdk

fts JHoltecls jez e j IsteizBed].
Wfs S{HSSTS SBEOHOjS oWLSEfsE € —> L.l
fiskhsisis g, ushzn ddjjs radius o = g ===
sJHdddlsJiz oW stelzesO diddls LOHdEN Ry d ==
Hizq@lz NJedi3Juso L. doJHJd BJILEOLBIEE" J LeaVr 1 Lih LiaVig b L%
{00k jiste ™ itz jHE =P s SBEOLSE; b — 7 :; ------------------ — - )

I, 1 K K K -HEJ}O cstedLsisod- #isets )jeijdso d ormsso fistize0 MdHSEhS, GistedsdistsoOni ™ J %0
e JHbJJ LBEOYJkdj o iisls™ MdHSEhisd o ishizHj K.

5 5 K U U-BJjLsOLd3jtetz¥ j teOHEN " fisjHdkdlsjozAdks2 stezeCd d fishizHO, dstedidsso0tj ¢0 K

+ 3 UJK D [ - BJLIBOLM jietz " j HOowz jddJ o zLdzj d tedhzsyjhds ¢ hishizriz ZhSists jdd .

9 9 WJ Y Y W -BJLOLBJlkY J hsteshisd MdHSEhisd o hjedsjdisd d hishizHd.
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rVI,D,paBHVI‘-IECKaFI MoAdeslib MHoroaoatT4mKkoBoro HuBesrumpa

YpaBHeHuAa 6anaHca oaBneHun:

RL®B jtedls jz1d 2 fshizH (9 jtelsdCOdz1dr2): asJHAhdlsJdzd 2 M Jed3 Jaals:
GY
Koy o KB %ﬁ/f 1.9,
i ., 4 4 JZ L z 4°US, _ BjLIEOLMjteOW CtolzesoOW 1RO
JZ Z, 72, P s JHCftdls jzdatsd ) jeck jals j

tied s jyjhdd 102L jow K=1

YpaBHeHMA Hepa3pbIBHOCTH: CBA3b CKOPOCTU M BbICOTbI cTONOA :
L q Y L GW K
HayanbHble ycnoBus: K K 9 9 +

[FOGHEOW fdfiyls jBO k0ot jkd? skhshdlsiz 't titiBittrn K 1,d +, 6jhosiw i fsdsh1= Matlab.




_ MHCTUTYT MEXaHUKkn cnnNownkLix cpen YpO PAH

BHelwHue BO3MYyuUleHUA 0aT4UKOB HUBerimpa

A tfetsyghing AShtfazz0k0ydd ddojdzdic syl tsHo jiesOlk1iw teOLzdukrd3 osLHj2Misodwds.
AesdisHjzdieso0ls! dn o 0RCOn HOGEE?2 dGsHjzd deMks SdkjdoksdyghnSdd ded hdise
ifshisBisd. sdzJiz0kduints] osLHJ2Misodj iY@ LOHOKY o adH] GO0z Gises Zhdzisadw, COC
M3 jkdj tetsodw M dHShisd © BOC tfts ki jhdes € shisOdz1dd3 HOYdCOds dhisjds™ (dizd
s skash jids ¢ hejHkjdlz Zesodkts h)) &0 ojedydiélz 'hHodds] osLHi2msed] tsHEBES
dzettso Jhhkisdlkz Hskzdolkz MdHCshisd.

adizsosj otsLHJ2Msodj &0 BOC disydks HiejHnisOodis+t o odHj EhSste jhdWw «, LOGJd0E jots
StficJHJzJuksd oteJdW tH I jHNisOodw3 Stk jhd] NkzdHkzE= P dds sBteOLE:
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tjtedgdPJhd] Jet &0 ojidudhl & fed tifl (Hot2bkB] dukjetediso0kd] o s jHJw0R s (0 HES
7). JHEOSE MdHSBMA &j d3sMdls MdsghisdisA v &0 ZCOLOGERE o jkdudhl, tshisd4Cl sBIZOHO jis
dizdteydd? d Jd HodX Jadd seteOhdydes NJudeddd stzetd.

A tejodzdgshisd  ditselzls HietsdhmisHdlsA dirg etsLHj2fisodw &0 MdHSEhs+ o BOC] (ROYeddsjte
BJrokdudntsj Ssdzjodkdw Stz jddw BOSO dzd MdHSEhsd o &jd), Sl j 8 HOGGE2 OBl
zJ teOmMd0LedoOIshw,
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OueHKa nepexoHbIX NMpPoLeccoB AN NpuMepa

LOnM&Estedd HtiHz=hEes hE jkk ddo jddte, fshssvhies du 8 HOkydSts d BOSO, LOntdisy jddis
%0 CrishGOR bdsats? fistdls jt G2 CubhstkCydd, Nossd B jyHE Sttt rdd 50 jd 8 d_jistsss.
stz jtkd]j BOSO L., = 5L/8. JBI jds BOSO 1600 jt; 58I jhiz MHSSHS] o kiszesor.
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sot koL inSs osLBzh jidj LOHOe0wS SOC GOYOE-ks ] Fhksed. fis s judid BOSO did HOYISO ¢O
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udisotj oLz jtdj LOHOD0ES COS ZNSEts jid. SHEEES HOYACO did BOCO f) YO0 jistesds & = 0.01 d ti1 .

oW teJz0thoydd sydkdeOwsht tits fizjHz=Mdd Ctedls e wds:
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PesynbTaThl
RLG3JGjhdW Lissodk MHSEIs © HOYSOR tied ( RE = rg 0.05) tied St jd0lsdyinSsds otLdizh jadd
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PesynbTaThl

LU itdds sistsh jdd.i BOSHAkOE ket St jkdw i fstsy ik 0atse_ifidW HEW HOYASO d BOSO.
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sdizjB0dy Sty osLgzh jkd i BOCO udizsetj osLdgzM jadj BOCO

rJ2hsedsjéz2&s o BOGCJ, tOLBjer Cbisteses hizh jhso jkks B4 j HOYJSO, &OBEZEHO jlshw
LEOYd Jdz2 &t i3 ji g2 sisCzdC GO osLdzh jud tis hisOodkddt i) HOBYJSEd. ikzeddd hisoo0kd, jhndkd
otLidChizs Cadz jBORdwW MdHSEhisd o édHteskde jhdtcj i BsizAhdds s fizsPOHd BOSE®, Iss 0 HOydCOA
sid BEZHIEZS %O tfistewHSd Bisdz+ P j, yjds © BOS.
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PesynbTaThl

0SS ned? oty s HisOatwjls dLdsjtjidj kst MHSShsd ® HOYAS), O &j © BOS.
YedojHjls GAMj ceOWdSd kOSHAkOL Ges SsChshjtdy OhYkdskHT O HOYdSOR ted Mdisesd
otsLH_j2fsadd d OLEdysr R H00hjsE0n hdhsjdkr.
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sOC adHEs dL cteOWdSse tiedizsy jkhksj hdisesj osLHj2nsodj, orLro0jls sisChzdCt 0Lkt OdstzdiszHT.
b teshissds iR slsChdS &0 hdwsetsy osLH j2hisadj fOHO s T SdHSs! ¢ Zhtfjools titjlsjy dL BOLO
HOYdS. dzjHizjls sz jisdlst, ybsts mdazsesj otLH2Mhkod) &0 BOS oriLre0jlks stkzhd? wskCkdt &0
BzdX02h &z HOYJSY, yJjfz ted otsLHj2Misodd #0 @Jjets MOdses. JHROSE Ass wOLedudj @J st
b giise jots d o Mmts JHEJd MishisOodw jis 20-30%.
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PesynbTaThl

10552 jj L0y jbd] disils ot idi™ s jz0shoydd hdhkjdr, St j By itdo0_jshv tis Wetdle0d fis
EO2HO 7 tied HOLOk jstej He 2%.
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sk iB0sdyjnss] osLdzP jid.j BOSO s jBoqyinssi osLdEzM jadj HOsydSo 5

LEOWASH Hidsshhsedeesls fRsyid tsoiHjbd, GiL0adidss s B0 oLkEP jkdw fdhsikr. St
LGOS, st otjdw &jz0Shoydd LOadhds ket b ¢ jsdiktdyjntdr Jos0djstte fdhsidr. g
BSEANOR MR BlzH s ZOBEEHOKA W O jtssHAy NS tejxdd, & fiowd f) ujd stejkw tejaShoydd BizH i
oLEONSO-. tilzF jilsolz jis HOYOL I Sistsh jhd riR) e Slststs ™3 otejds te jz0SHOYJd ddtddBotdts.
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PesynbTaThl

Yo jHTHEP ] tojLbd 50T B dd sty it HEw WdShdeso0ttses iy jédw 80O s slksh jkdes ¢
HOYJCOds Mdhisdz*. Luddkdl ozdWkdd Jets sty jedv @0 fstoLoad™ hdhsi™ ted 5, = 0.05 d

U5, = 1.
0.01 + —O-dh_max ——T - 10
0.008 1+ u A N 1o
. 0.006 + >— —— — e - 8
= =
0.004 + 4+ 7
0.002 + - 6
0 . : , : : 5
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I:tankfl:

Y j&z Bizd>J BOS teOntfisdztsy jb ¢ HOydCz, lsjdiz o hj 0dstflzdisizHO slsCzdtO &0 &jds d ote jd3w
e jzOSmOydd. asizjj stflsdiz0e ks fisOadist BOS teOodkszHOEZ jhs B3> HE HolzdW HOydtORd.
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Anroputm BbiIOOpa napameTpoB ruapoHnBenupa ¢
pacxoAHbIM OaKoMm

A AdShdteso0bh T j YOt0R jiste ™ caHtstside jazdte0 o BAteO=kiw ¢0 shbtse j tsBd jSsO
dLasdieJid? (Ssizdudhisets HOydSBe, Hizdk ™ fjedsJdistse, oSO fisszBO XHSEMS).

A u fsdsh s tis jHdzs> ks disHjdd fiesdLasHdlshw ydie ot AShY jsdds jdist f
teOL&Zdydl " i3 ¢ jsddistedudnSddd 003 jisteOizd (ttOHM T ishizHe, IstezBsS  BOSO d jets
s JEdd).

A 20 shbso0hkdd yditjdks n tjLiziis0ksse tshizh jhisodw jishwv o v Bists fOw0R jisttss, tfied
Cslststsr T ots jBW fsOBddLOYdd Bdhdi0EAds. HEjHEjls bydisT o0k, ysts St jBOGdw sStts
tfsdzsy jodw eOodte jndw e JHtsulsdis ji e Ot jtedsHdydnSaets ted>di0, Solstster2 djdz1Lw
e JHEdIs.
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BbiBOAbI

1 0Bl tieJHEENJEO BJLEBOLEJEEOW dBBHIEZA HodMJudW MdHSEhisd o
dG3dsesHOYdSsosd;  cdHtsshisOsdyjhttd  ddojhdiej, Stbster?2  MsHjtexdls
teOMAHE 2 BOS. A COydmise] teddsjeO dhidz jHso0&r fjtejrsHEY J tietyghhr
o cdHtetstdojhzdtej, MisHJEMO0M oz 8 HOLydtse d 1 BOS ted teOLzdykr -
o jhhkdn otLHj2Msodwn. o¢kOZdL sy jkkn  tejLizdsOkse  HisLotsizdd
tfte JHEzSY s+ OzetstedIsds oY BiSteO teOYds@Odzd ~ YOteOBJistetso cdHteskdo jzdted
i teOM~BHGY i3 BOSSH.




