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MNpeaucnoewne
1 PASPABOTAH 3akpbimhi aKyWoHepHeM obwecteom «T-Ceperculr [3A0 o T-Caparcki )

2 BHECEH TexHM4YeckiM KOMWTETOM No CTaHdapThaadkid TK 700 aoMareMariiecios ModendposaHHe
W BuICORCTNDCHIBOAMTENEHEIE BEYKCIMTENLHEIE TEXHOMO MM

3 YTBEP¥IEH W BBEOEH B AEMCTBWE Mpukasom PegepansHoro areHTCTEA N0 TEXHUHECKOMY pe-
FYNADCBEAHKIO M METPONordy oT & despana 2018 r. Ne 48-cT

4 BBEOEH BIMNEPBLIE

Mpasuna NpuMENaHUR HACMOoAWE20 cimandapma Yomakoanakb 8 cmames 26 Pedepancoso 3akoHa
aim 28 wons 2015 20 Ne 16203 « 0 cmandapmuzayul @ Pocculickol Pedepaiius. Hughopmauwum ob ua-
AMEHEHLAX ¥ HACMOALLeMY Cmakcapiy Ny auKyemes 8 ees0dHoM (M0 cocmonHwa ba | aHeapa mekyLyess
soda) usghopManUuoHRoOM Ykasamens rHayuoHansHse Cimandapmers, 8 GRULUaREHRED ITEKCTT UIMEHEMLIT
U ADEEcH — & GMEMECAYHOM UHDOpWaYLOHHOM Yratamene «sHayuoHanstbe cmandapmei». B caypyas
NepECMOMPa [JaMaibl) WU GiMeMsl HACMoAWEes0 cmandapma coameamomayues yaadosmnaenve Bydem
ONYENUKIEEH0 8 SHEMECHYHOM UMDODMILUOHROM Yrazamene rHauuokanerbie cmaddapmisis. Coomeas-
CREVOIEA Lhapalus, peedoMnenue U MekcMb DAIMELSIOMCH MAaKKe § UNPOPMALUMRKOD CUcCmemMe
OBLYE20 RONEA0EEHUA — Ha oihuluvanshos calime Pedepansioss a2eRmcmEd M0 MEeXHUYECHOMY DES¥ILpO-
aHLic U MEMPOiIosul @ cemu Mamepuam Wwaww.gost.ru)

E Crangaprasdropn, 2018

HacToAwmi CTAHASPT HE MOKET BEiTe NONHOCTER WK YECTHYHO BOCNDoMIBEREH, THRANKMPORAH W pac-
APOCTOaHEN B KAYECTDE GPHMUMANEHOrD Waganra Ged parpelweHMs DenepansHons aneHTCTEa No TEXHULeCKD-
Ry DECYTHADOBAHMIO 14 METAON0MIAL
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Beenenue

Oavsbiit cTaM0apT NOCBAWEH TReboBaHWnAM K BERMDHMEALWA NPOTRaMaHors 0BecnaYeHnA KoMNBIOTE p-
Homa sodenupoaadaa (MO KM), npegHasHaseHHons Ona SRcnedions MogdenvpoBadis O030YKOBRE TESeHHA
HHOKOTTA WK raza. Lenss sepdduialdy ApnAeTca NogTESpOeHWE KODPEKTHOCT NporpasMicl peani-
JAUMK BeIDDAHHEBIX MaTeMaTHYeCKHy Mogenah prardeckkyx npoueccob. Bepudomkauws apyrux §oyHELHO-
HanbHeE BoamowHocTen MO KM (eBog-BeBoD, NoNB30BaTENECEWMA MHTEpdRC W T. A.) paccMaTpUBaeTcH B
MoOCT P ACOMM3E 12207, OcHoBHon MeTod seprdikadnqd N0 KM — a1o pewedide TRCTOBLIX 38084, NoKpbi-
sawus Beck kog Mo KM, PeioMesdyeMeie TeCTel MANDEEHE B HACTOALLEM CTaHgapTe.

B cTawgapTe nNpHEedoHsl aHANWTHUECKHE [PEWEHWA YPaBHEHHA TMAPOMEXaHHEW, KOTOPBE MOMYT BTk

WMCNOMNLI0BAMHE ANA BEPAdMEALMY NPOTpaMM NDpK PacYeTe O0ABYKOBEX TEUSHWA HEBAIKON W BAIKOR WUOKD-
CTEA WM FE3a NP4 MANeX 4030YKOBEE CHOPOCTAX TEHaHUA.

")
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HALWOHANbHBIA CTAHOAPT POCCHUMWACKOWNW QEOEPALMM

YHCNEHHOE MOOENMWPOBAHWE ®@M3HYECKHWX NPOUECCORB

YyHcnedHoe MOgendpoEaHie J0IBYHOBLIX TEYOHHA BAIKMY MUOKOCTEH W razon,
Bepudmraymn NO

Mumerical modeling of physical procassas.
Murnerical simulation of subsonic flows of viscous liguids and gases.
Software varification

Oata epegeHns — 2019—01—01

1 OBnacTe NpUMEHEHWA

HacTofWwWia cTasgapT onpegenset obwue TpeboBauMA K Bepyuddkau9y NporpamMmMEore obacnede na
EOMNLTEDHOMD MOASNUPOBRAHME, NOPUMEHABMONS 4NA YHCNeHHOMN MODENHEoRIHNA NPOLeCCoOR, NpOMCX00a-
WX B DO3RYKOBLIX TESEHWAX BAIKKE ¥MOK0CTEH 1M raaa. Joasyrofkiv HA3RDIIOT TEEHNE MKNOKOCTH B TOM ClTy-
Y4ae, BCNW 82 CKOPOCTh MEHLLUE CKOPOCTH 2BYKA. B 3aBUCHMMOCTH OT pACCMATOMBAEMOID OWaNaloHa YCNoBUiA
NPABUNEHYK KAPTHHY TEY2HWA MOMHO NONYYaTe B PAMEaX MOOENEA HECHKHMaAEMOoN KHOKocTi, cnabocsemma-
EROH RHOKOCTI WK CHAMBEMON MUOKOCTA. B noToKe MOIYT NPUCYTCTECBATE COBMMOALIE CNOW, MODEH MY HES
CIIOW W 20HE PELMDKYTIALAM,

HacToAWKWA CTAHgADT NpUMEeHMM 0NA BapupUEaLME NporpaMMHore oBecneqeHHA KOMMENTEDHOM Mo-
AENUPOBZHWA NRM NPOBEAEHMM &M BANMOALMM 1 CEPTIDMKaLmK.

2 HopMaTHBHbLIE CCLINKK

B HAacTOALWEM CTaHOSOTE MCNoNsI0BakHsl HOPMATHEHRLIE CCBINKH Ha CNeqyslWe CTAHOAPTE.

FOCT P ST188 HucnexHoe mogeniposasue HHawdyecsx Npousccos. TepMuti 1 ONpeseneHus

MoCT P MCOMEK 12207 MudopMaudoHHan TEXHONGMMA. CACTEMHER W NPOrpaMMHAR HHEEHERWA.
MNpouscchl HUAHSHHOMD WHKNA NEOrPaMMHBIE CPEdcTE

Mpumeyanue — Mpy NONL30SIHAK HICTORLMM CTAHOSPTOM Wenecoobpaaso NposepTs JERCTEME CObINOHHEIX
CTEHOAPTOR B MHDODMALMOHHOR CIRCTEME 0BLERD NONLICEEHWA — HA OMUMANSHOM CaATE De0apankHO0rD argHTCTEE Mo
TEXHW-ECHOMY PErYIAPOBIHAR M METDONOM A B Comi FIHTEPHET MMM N0 SMeroiHomMy RHIORMALKOHEEMY YRazatans sHa-
UADHANSHEE CTAHABPTE, KOTOREIA oy BNHMECBEN NO COCTOAHMD Ha T AHBARA TEKYILEMT roa. ¥ M0 BNy BHEMaCEY-
HOM MHGOPMELBOHHOTD yiaaaTens sHaumosansHee cTaHSapTe s 33 TesyLai rog. Ecnv 3amMeHeH CobNOHHEIR STEHOE4T,
HA KOTOPRA 0AHE HeOATAPOBAHHER CORINER, TO DEEDMEHOYVETCH HCNONR302aTE JEACTEYIOWYD BEPCHID 3TOFD CTRHABRETE
 YHETOM BCSX BHECEHHL B QEHHYH BEPCHH MaMEHEHHA. ECni 23aMEHEH CoRINCMHER CTAHOART, HE KOTOPRIA OaHE gaTi-
POBAHHAR COBIMKE, TO PELOMEHOYETOH MCNONLI0BEATE BEPOHD 3T CTAROAPTE © YESIAHHEIM BRILS [OA0M yTRSEMOSHIEA
[NprHATEAL EcnM nocna yTEspRaeHnA HACTORWEN CTAHOEPTE B COBINOHHEIA CTEHOEPT, HA KOTOPRIA 0aHa QaTMPOSaHHER
COBNKR, BHECEHO HAMEHEHHE, JaTPaMMEIILEE RONDEEHHE, HE HITOPOS 4aHE CoLINKE, TO 370 NONOHSHWE PREOMEHIYETCH
NPAMEHATE BEB2 YHaTa OAHHDID MaMeHeHHR. ECNy CobiNO4HEIR CTAHSART OTMEHEH Bes 3ameHil, TO NoNOHSHAE, B KOTORDM
OAHA CORIMKA HA HEM, PEKDMEHOYETCR NPWMEHATE B Y30TH, HE 3aTPaMBRIWER 3TY CoRny.

3 TepMHUHbl W onpegeneHuUn

B HacToAWeM cTaHdapTe NpMMeHets TepaiuHel no MOCT P 571588,

Wanauue odunansHoe
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4 ObTekaHwe UMNMHOPA HEBAZKMM NOTOKOM
PaccmaTpueaeTcA gByMepHoe oBTekaHne UMNMHOPA NOTOKOM HEBAIKONA MMOKOCTH MAKW HeBRA3KOM raia

B YCNOBWAY Manks JOaByEoBE cHOpacTel [1] {om. pucyHox 1) UKNWEAp © paguyconM 8 YCTAHOREH Nonepek
norToxa. MpK NpennonoKeHr o NoTEHUWansHoM apakTeps oGTekanna 0aYMEpHOE DEIEHME HMEET B

45 z
- none ckopocTeR: V :Uﬂflfzhf_l[i-%], [ae 2= X+ iy = re';

- MOOYNL CKOPOCTH HA KOHTYPe uunukapa: ] = Ihfblhmg;

- pacnpegenenue koadiPUUNEHTa JABNEHUA NO NOBEPXHOCTH UMNKKIpA. ¢ = i_ i
—pWE
2

=1-4gin? e

Mpk CONOCTARNEHWA PEIYNBETATOR YHCNEHHOM MOOENHDOEAHWA C NPESCTARNEHHLIM PELUISHWEM HaOo
YUHTHEBATE, 4TO PACCMATRWBAEMOE AHANNTHHECKDE PEWEHAE MO OTHOWEHWND K PEaNbHEIM BRIKWM TEHEHWAM
A0CGKEATHO TOMBKD HA HABETPEHHONR CTOPOHE UMNWHGPa. COOTRETCTREHHD, 8CMKM B YMCNEHHOM MOGENAROBE-
HWH MCTISNBEIYETCA MOOENL HEBAIKOR MHGKOCTH, TO PEIVNLTATH YHCNEHHOM MOJENHMPOBaHHA ¥ aHandTHYe-
CHOMD PELUeHWA OOMEHLl COBMAGaTE B0 BCai ofnacTi TedeHnA. Ecnv McnonsayeTcs Mofent BAIKGE MUOKOCTH
{uvcna Peinonsaca Re = 10% ¢ Bblle), TO PesyNLTATH GOMKHE COOTBETCTBOBATE TONBKD Ha HABETREHHOR
CTOpOHE,

Prcynok 1 — Deymepros ofTesaHne UHNMHORE NOTOROM HEBAZKOR MUOKOCTH MNM HESAZXK0ID rasd
B YCMOBMRX MANLIX A038YHOBLIE CHOPOCTER
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5 OBTekaHue NNacTHHbI nog yrnomM ataku

FPaccsatpdeaeTcs geysmepHos obTexanue nnacTree [1] (oK. prcyHOR 2] NOTOKOM HEBRIKOH BMOKOCTH
WM HEBAIKGTS 1334 & YCNOBWAY MaNklX A0IBYKOBREE CROpOCTEN. MNNacTHHa © pasMepo X000 2a yoTaHuBe-
Ha NoQ YINomM atakk . Npd NpennenoseHdd O NOTEHUMANERDM XapakTape oGTEKAHMA M BRINOAHEHWA yono-
BHA KyTTa — MyKOBCKOTS HA JaGHEN KPOMES KELINA OBYMEPHOS DELISHHE WMEET BRA:

e i . rdh | i .
= Noree DmpDCTE'H_ V=== ﬂ.ld.I L .I"I."m LT08 Fz= X+ =]
Z+d
g _ ¥ -
- maIIIdJHLI,I.-'IEHT MOOQESMHEON CHUNL NMACTHHBLI I::l" = — = FESIN

Ep'l.-"j 2a

- TOUMA NONOMEHWA UEHTDa AABNeHWA (TOHKa NPUNCHEMKA NOSLEMHOA CHNE) DACNONOWEHE B TOUYKE
1 "
¥ = «—a WNW Ma PAcCTOAHMA 174 QN XOPOE KPRINEG OT NepanHei KpoMEu.
2
Mpy CONOCTABNEHWM PEAYNETATOR YWCNEHHOMS MOQENHPOBAHWA C NPEOCTABNeHHBIM PELISHHEM HAOO
YUUTEIBATE, YTO PACCMATPUEAEMOE AHANWUTHUECKDE DELLSHUE CNPaBeNHEs NPKW MANsX YINax atakM (o < 107)

B yonopqax BeaoTpeiBHoro o0 TEKAHWA NOGEETREHHOR CTOpPOHS . [Pl MCNOMLI0BAHMI MOOEMN BAIK0N MUOKo-
CTH yonoane KytTa — MyKOBCKOro A0NMHO BINONMATECA ABTOMATHHECKH.

E——

. -4 16120804 0 04 08

0.5

J [ R
-2 -1.5 -1 =05 0 0.5

Pucyhok 2 — OeaymepHos 0B TeREHME NMacTHHE

6 BAzkoe TevyeHWe OKONO NMNACTHHLI, 0BTekaemMon
B NpogonLHOM HanpaeneHuy

PaccumaTpyeaeTch OEYMepHOE OGTEHAHWE NRACTHHE QNHHOA L, YCTAHOBNSHHDH BOGNEL NOTOKE, NOTOKGM
BAIKOH MUOKOCTA MMH BAIKOMD F333a B YCNOBMAX Manbix J038vkoBLIX CKOpoCTel [2], [3]. B pamkax TeopHi no-
[PEMAYHOND CI0A MIBECTHD DeUeHWe O NPOMMNE CKOPOCTI OKON0 MANACTHHEE.
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MpW NPEONoNOMEHUA O NAMUHAPHOM XapakTeps oOTErKaHMA:

I
- BblpakeHie ONA cKUpUsTA BOuNb NuTukd HMeeT BHG. U = u_f Ej.q‘— |y v — KoaddMunEHT KHHEMa-
1 X
L]

1 i
THYECKDN BARIKOCTH. PyHeldKka Fin), rae n E_'.-'J—'. npHeegeda o Tabnuue 1 W Ha prcyHEe 3,
WX

T 0,664 u_x

: 1 W . REI 3 —:
_F"_f"l. EB.IZ X
g '

« MECTHBIA KOPPUUNENT TDEHWAD Cr

= MOMHAA CUna CoONPOTHENSHWA TREHWA NNECcTHHE ANHHDH L, 06 TeKasmMon © OBYx CTOROH,

E E i
B34 A
—urt 2L e ¥
2
NamMuHapHER xapaKmep TEYeHWR COXPaHABTCR NPW YKucnax PeAronegca Re < 5 - 107, NpuoedeHHoe pa-
WIEHWE, NONYYEHHOE B PAMKAX TEDPHUA NOMPEHWYHOD CROA, HENPEMEHHMO NPEW MaNsX YWcnax PelRdonsgca.

Yucno Peikwonsaca nonsHo BuiTe Gonee Ke = 107,

TaGnuua 1 — JasmocHmocts find

|'| Ir
0 0
0,1 00664
0,2 01328
0.3 0,15849
0.4 02647
0.5 03208
0.a 00,3938
07 04583
0.8 0,5168
04 05748
1.0 06208
1.1 06813
1,2 0,7280
1, 07725
14 08115
1.5 00,8480
1,6 087G
1.7 08018
148 08233
1.4 05411
2.0 00,9555
2.1 09670
22 08759
23 08827
2.4 088TE
2.5 08915
2.8 08942
27 02962
2.8 09975
24 0,958
3,0 02989
4
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08

0.5

0.4

0.2

a 1 2 3 4

PHcynor 3 — JasmcHsocts fin)

7 CnyTHOE TEYEeHWEe 3a NNOCKOW NNACTUHOH

PaccamarprpaaTcs TEHeHWE B CMEOe 33 NNacTHHOM GNHHOoA L, yoTaHoaned Mol BAONs NOTOKA, NOTORGM
BAIKCR MAQKOCTH WNH BAIKOTD ra3a B YCNOAMAX Manblx GOABywOBLX ckopocTeil. [pw npeanonokenii o na-
MHHAPHOM XapasTepe oDTeKaHnA B DaMKEX TEOPHK NOTPaHWHYHOIS CROA WIBECTHD PEWeHWE o NpodiMne Cro-
pOCTH B cREne 33 nnactasoi [2].

Bripaxes1e AN\ CKOPOCTH BAONE NOTOKS MMEET BKI,!

-y Fl

u=u |1 ﬂ'ﬁm"‘}nja'ii‘ Re = =5
L - =2 L —
A . e -

Mpusap NpofUnen cRopocTH NEWMBEOEH Ha DICYHKE 4.

01 s .
0.05 — =
qal
0,058 |-
—ﬂ.1 - i o e B T o . o= i 4 -l 11—} L i
o 05 1 2 25 ! .5 4 5 5.5
PucyHos 4 — Mpysep npodunsen CROpOCTH
kil
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8 Heeazkoe obrexkanwe cdepol

FaccmatpueaeTeA ofTeradue cpeped pAOMYCOM & NOTOKOM HEDAIKOW HALKOCTH WNKW HEBAIKOND rasa B

YCNOBWAK MaNsX A038YK0BEX cropocTen [1]. MpW Npeanonomendn o NOTEHUMaNsHoM xapakrepe oGTekana
OCECHMMETDHYHOE PEWEHWE MMBET BKMO (CM, PUCYHORE 5]

i 3
- none ckopocTei Vo, = V 1-{3} cosf, W, ==V 1+J—[i] gin#.
- R T 2L R
MNepexad Kk KOMNIOHEHTAM CHOPOCTH B LUMMAWHOPHHECKON CHCTEME KOODDWHET:

U=V, cosb -V sinb, v =V, sinb+ V), cose,

- CROPOCTE H3 NOBEPXHOCTH cohepel V| = -%VM ging,
= pacnpejensHne EoapdHUHeHTa JARNEHWA No NOBEPEHICTH ChEDkI
P-g,
Com-

R
—pWE
=

g
= |- =gint @.
d

Mpew conocTasnesy peIyNsTAT0s YMCHEHHOM MOJENWDORIHNA C NPEOCTABNEHHBIM PELLSHUENM HAD0
YUUTHBATE, YTC PACCMATPMBASMOE BHANWTHHECKOE PRLLEHWE MO OTHOLWEHWKD K PEANLHBIM BRIKAM TEHEHNAM
A0CHEATHO TOMBKD Ha HABETEEHHOA CTopOHE cibepsl. COOTRETCTEEHHS, SCNKW B YWCNEHHOM MOQENHDOBIHMM
WMCRONBLIYETCA MOGEME HEBRIKOA MHAKOCTH, TO PEIYNETATE YHCIEHHOTD MOOENHPOBAHMA W AHANATESCKITD
pPeUEHMA O0MHHEl COBMA0ETE BO BCEd 0GNAcTH TededuR. Ecnn nocnonsayeTch Mogent BRIoi HudpocT, To
pEayNeTaTh JOMEH b COOTRETCTEOEATE TONLED HA HABETPEHHOH CTOPOHE,

3

B

-2 -16-12-08-04 0 04 0.8

=1

-2

" e o 2 4

PucyHor 5 — Heerzkoe cBrexadrs cepsl. DoecHmMMETHYHOE DELLEHAE
NpH NPEANANOHEHH O NOTEHUWANEHOM XBpakTepe obTexaqnn
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9 Brzkoe obTekaHwe cdrephi

PaccmaTpreaeTcd MEAnNesHos cTaydoHapHoe obTeradue chepst (aagada CToKCa) pagwycomM a
NOTOKOM HEBAIKOH HHAKOCTH WNKM HERAZIKOID ra3d B YCNOBWAX ManbiX SoiBykoBbLx cropocTeR [1], [21.
Mpy Npegnono®eidd 0 NOTEHUMaNBEHOM XapakTepe oDTEKaHWA CCECHMMETDHYHOR DRWEHWE WMEET BT
[CM. pHCYHOK B):

= MONE CKOPOCTEA,

i i [ ig 1(al
V. eV [ 1-o=¢—{=| |cost, ¥, =-V 1 ——-—|—| sind,
2rdL ] : = 4r 41/

Mepexon K KOMNOHEHTAM CHODOCTH B LMIHHODWYECKOR CHOTEME KOODRMHAT:
u=V cosh-\V, sind  v=V sind+V, cost

3 cash
- pacnpeqensHie OaBMNeHWA: 0 = o Epab’w —

r

= KACaTensHan COCTapnAllUas HanDAKEeEHMA TREHKA Ha NOBEDKHOCTH E:::bﬂpbt:

1A -, A
T _u| — o ] — T
“’ | dr 2 a

pacnpeneEnaHve KoadUUEEHTa JaRNEHWA N0 NOSEPXHOCTH Chapi

P-p i pyv 2a
L, e — o —e—=COEH, (Oe Re s :
S Re M
=z i
Eﬂ"-“:..

mn
- CWNa ConpoTWBNEHKA Ha chepy: F = I[ -, Sinb pmsk}]-zna"- sinB oy = Grual’
a

. G

- KOMPPHLUWEHT CONPOTUBNEHHA Cep ¢, = -
&

—pk? . ma®
2

CTausoHaADHOE TEYEHWE NP MEANeHHoM 06TekaHM chepel No CTOKCY COOTRETETEYET DEaNkiblb TEUE-
HHAM NP OYeHE Manbix Yucnax PeiHonegca, Re MeHes yem 1.
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—4 —Z o 2 4

PucyHor B — Brawoe oftexadne cispes. JCECHMMETPUYHHOE DELUBHWE
TP NPEONANGHEHWA O NOTEHUMaNEHDM XapakTepe obTekaHuA

10 TevyeHWe MeXay BpallakoWMMKCA UWMNHHOPaMKA

PaccmaTtpWeasTeA QBMEMEHHE MAOKSCTH WNH Fa3a NPK Manbix GOIByKOBLIX CHOPOCTAR MEXAY OEYMA Ko-
SKCHANEHBMM UMNWHOPAMA, BPALLSIWHMACA BOKDYT CBORNA OCH C YINOBEIMK CHOPOCTAMM L1, W L}, panMycel
Uknuudpua R, 4 B, (R < /) [4]. Mpy npegnonckeqiit CHMMETDHMH TEUEHKR (TEYSHWE NNOCKOE, COCTARNAIO-
LAA CHOPOCTA No paguycy pasHa 0) pelleHne nMeeT aug:

- COCTABMNADWEN CHOPOCTH V B OKDYHHOM HANPaBNeEHHK B 33BWCHMOCTH OT Pagdyca i~

DRI -QRY (0 -0, )RR
R AR 1

- OABNEHAE ONPE0EnASTCR KWl YRaBHEHMA!

dp v
-u'r_pr

- CHNa TOHEHWA HA NOBEPEHOCTH BHY TREHHEND LUKNAKAPA:

A 15

===
. Li-.r r Ri - RZ

MOMEHT CHMEl TOEHWA Ha BHYTPEHHWA LMNHHEP:
, (@, - @, |RERY
M‘I‘ = T.I 'R1 EER‘I = '-4MW.
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Ha prcydrke T npyueciers NpOHnKg CKORCCTA ANR CNYYan, KOrna BHeW K WeNMHapn He BRawaeToq.

C yeenu4esden Yucna PeiHonegea OnUcadHoe Tak HakBARMOe DEMYNIADHOE TEHEHHE TERARET YCTOHYHBOCTE.

Ecnn paccMaTpuBacTcA HoHGWIYPEUWA yMnyugpos &, = 1, /£, = 2, Ly, = 0, a 4yucno Pelvonsaca onpegena-
R0 R, - R ;

ETCA Kak Ra = pg , TO PEFYNADHOS PELIEHWE COXPaHASTCA NpH YWcnax PelHonegca Re < 80.

Mpwn ganeHerwan YEenMYeHrl Yucna Pefoneaca e > BD TeweHne CTAMOBWTCA ToeXMepHbiM ¢ obpaioaa-
HHEM Blaxpeld Tednopa.

2
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[ PR e o b el
—2 -1.5 -1 -5 0 0.5 1 1.5 2

-2

PucyHar 7 — Npodbdne CEopocTa gns cNy4as, KOraa BHEWHWE WANMHOD HE BRaWasTeA

11 TeyeHWe B KaHane

111 TeyeHde B NNOCKOM E3aHana

PaccamarprpasTcs NaMuHapHoe Te4YSHWE BRIKCH ¥WOKOCTH WNK BAIKOM rada nNod Manbix GOIaYHoBRbLIX
CEODOCTAX MeX Oy OBYMA NNoCKoCTAMK ¥ = £h [1], [2]. PEWeHAE HMEET BHT (CM. PACYHOK B).

Ipl

- CEKYHOHBINA CObeMHbIR packod, OTHECEHHBIR K 80MHHLE ONWHLI:

|. 2]
= pacnpeneneHye CKOpoCTH. O = Ap# {1'1%] :
|

]
2 Ap-H*
Q= | vy =— ;
_jh Wm
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COEAHAR CHOPOCTh: U 1 ap.h?
= HYen n 3 pl
Ap- 2F 34 p-u =
- KOMPHULKMENT CONPOTHRNEHWA: & "" i R_.m. Ra
L —pu? e

=10

1
D
u

PucyHox B — Pewesne TEYEHNR B NNOCKDM KEHENe,
ZABNCHMOCTE HOMMOHEHTEl CHAPOCTH OT KODOIMHET B

1.2 TeueHWe B OCECHMMETPHYHOM HaHare

FPaccmaTpHBaeTeA NaMUHADHOE TEHEHHE BAIKON MHUOKCCTA WKW BAIKCTD 333 NP Manbix O03BYEOBkLIX
CHOpOCTRR B ¥pyrNoH Thybe © paguycom a [1], [2]. Pewenke nseeT sund (CM. pUCyHOK B)

aZ 2, .20
.!..:'5_1 i B

PAcCnpefens e CHopooTIaL W

Zut 2 | at |
. : matAp
- CEEYHOHERN OGe8MHEIN Pacxod, OTHECEHHERA K 8guHuUe gnuee: Q Hw dy - dy iR :
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- COEOHAR CHOPOCTEL. W, = —— = ;
L _al E:J.I
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PrucyHor & — TeEHEHWE 2 OCECHMMETRWHHOM KSHane.
FABNCHMMOCTE KDMNOHEHTH CEDPOGTA OT HOOROWHETE

11.3 TeyeHue B KaAHANE C INNMOTHYECKMM CEYRHMEM

PaccMaTpHRaeTCh NAaMWHAPHOE TeYSHWE BAILOH #UIKOCTH WK BRIKOMD rada Npd Manslx goiaykcnbix

CEOpOCTAX & TpyDe o annunTedeceds cedenken [1], [2] 3nadnTiyecsoe ce4eHWe 330387l YIaBHEHWE M
z 3

X

= J'r—: =1, PeleHde WMeeT BiUD (kM. phcyHor 10}

= b

n
x! _'r'z

pacnpenencHue CKopocTH. w At 80 ;
: ol g +b2l & 2’

- CEEYHAHRIA O0berHplil pacsiol, OTHECEHHBIR K 80MHHLE OMHHEGI.
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. Ap - 28 2Lk 32 pow, -2
- KosPhUULBERT CONPOTHRNEHWA: A = SR ., me Rg=—"F_
L g b H
G oR

1.8
5 5 1
W
PucyHok 10 — TedeHME B KEHANE © 3MNANTHHECKHM CESEaHMEM. PallsHs
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