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PEWEHHWE 3AM1AY4 O NOPUWHE ONA CMECH H3OTEPMHUYECKOIO FA3A
¢ HECHMMAEMBMH YACTHUAMH C YYETOM CKOPOCTHOW HEPABHOBECHOCTH KOMNOHEHT

0. B. Bypakos, B.®. Kyponarexko

B TpefneJoXenuy oTCYTCTBUA Cuil B3aMoleCTEIA KOMIIGHERT 3a cyer pasHubl UX
CKOpDGTﬂﬁ [IOCTpPOEHO TOYHOE petilenye 3afauu O ABMXeHud TNOpuHs B CMetH u30TepMu-
YECKOrQ rasa ¢ HeCKUMaeMbIMY HaCTHLAMMK.

Bregeunue

{lpu peirenuy pAAa BAXHLIX HEY4HO—TIPAKTAYECKUX
3gj1a4 Bo3HMKaeT HeobX0AMMOCTb onpelenenu Qusuyec-
MX TAPAMETpOB TEMEHUA CMECH rasa C TBEpAbIMY Hac-
muaMy, Bo MHOrMX Crydasx HacTULEL MOXHO CUMTATH
uecxkuMaeMuiMin. Puanueckue Mopeau Taxux cped [1]
spasiorca Gonee CAOXKHbIMM, YeM MOAeNM OAHOKAMIIO-
HERTHLIX Cpefl, a2 Takas cneuyduyeckas ocobeHHOCTh,
KaK MHOIOCKOpPOGTHON X8paxrTep TedeHud CMecy rasa
¢ HECXMMEeMbIMK UYACTHIAMM, TIPUBHOCHT TPYAHOCTH B
AHAAMS cBOfCTB CHCTEM YpABHEHWH MATeMAarTHUeCcKuX
Mofienelt 3THX Cpel ¥ B MeTObl UMCAEHHOrO pEWeHHA
cHOTEM ypaBHesuH MATEMETHUECKAX Mojegel,

Heo6xoauMoCTh KaYECTBEHHOTO NOHUMaHUA MoBEe-
HMS [&TEPOreHHO! Cpefbl Tpy PasiiuHbiX DEXUMAX Te-
UEHMA [enaeT AKTYalbHbIM [I0CTPOEHUE TOUYHBIX pelle-
mift. Takue peweHus 3 MEXaHUKe reTEpOTEHHBIX Cpell
HeoBXoMMBL TaK Xe,KaKk 'TeCTbl A KOHTPOAS TOUHOCTH
YHCJEHHBIX METOUOB,

B macrosawell paboTe B MPERNOJIOKEHMH OTCYTCTBHA
cui B3suMofelicTRuA Mexy KOMIOHeHTaMu 34 cder
pasHuLB! ¥X CKOpoCcTeld NOCTpOeRo TOYHOoEe peleure 3a
nady O ABMKEHUY TNOCKOro TOPUIHS.

Ang ynapuok Boansl peweHxe umeer Buj ABYX CHJb-
HbIX PaspblBOB, ABHXYIMXCA C PA3HEIMY CKOPOCTAMM.
[apunanbnad nIOTHOCTH M CKOpOCTh  ['A38 TEpAT
CKAuOK TOALKO HA NEpBOM padpbiBe. AHANOrMuHBE I8~
pamMeTpsl YACTUI[ TEPUAT CKAUOK KaK Ha [epBOM padpbl
BE, TAK ¥ HA BTOPOM. 3@ NEPBBIM CHJbHBIM DASDEIBOM
cMech oboramena rasoM, 4 3a BTOPBIM, 'y (OPUWHA —
MaTepHaIOM YaCTHIL,
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.nJIﬂ BOJIHbl paspexeHus BO3MOXHDL TpU pexuma Te-
YeHud:

— ¢ noAxolt cenapauyuell KoMnonenT B BoAHE pazpe-
KeHus B rase;

— ¢ nokuolt cenapaumedt xommoHent B ofnacTu noc-
TORHHOrO TEUBHMA I'a3a ¥ NOpUHI;

— € vyacTMyHoA cenmapauueli KOMIOHEHT K o6aacThio
NOCTOAHHOrO TEUEHMS CMeCH Y NOPUIHS, rie cMech
oborameHa raioMm,

Mrockoe OJHOMEPHOE TeUeHUe CMECH
U30TEPMUYSCKOrD Nala
C_HEeCKMMAEMbIMHU S1ACTHIIAMY

Cucrema ypasneruii MareMaruyeckoli Mofeau rore-
poreunnoil cpefipl, NpegcTaBaswmel cobolt oMecs rasa
C HecxumaeMbivy yactumamu [ 1}, B cayuae wenpepsin.
HOCO MJOCKOTC OfHOMEPHOrO TEUBHHS CMECcH M3OTEpMH-
UECKOI0 r'a3a C HEeCKMMaeMbIMY YACTHEAMM UMEST Cieo-
Ayomui Byua:
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3nece a - oBBeMHaR KOHUEHTPELHS; p, - {IIOTHOCTE;
i — cKOpoCTh; P — namnerme; e, -~ W30T epMUUecKas
CKOPOCTb IBYKE; R/,‘L- — WHTEHCUBHOCTD GUJIOBOIG B3a-
umMoniefiCTEMA KOMNOHEHT; p — nAoTHOCTh cMecu. [lep-
Bad KOMIOHEHTA — M30TEpMHuYeCKuil ras, BTOpat —

PaceMoTpuM CTAMOHApHOS Dewense 3Tod cueTeM:
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¢ at
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QIbHbIX YREHOR, MOJAY4YUM
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WBIM p ., 4 , B PE3YAbTAare 4ero noAyuuMm
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cunstioro paspoisa (17)—{20) B obmem cayuae pasmru.
wbl. ¥pasuemus (18), (20) c moMowpl cooTHOWEHHH
{17y, (19) MoxHOo 3amucarb B CASAYIOLIEM BUAE:
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Kopuy kBanparseix ypaeseuwit (21), (22) oTHoCMTENDB-
HO Uy u L, Gynyr cosmagaTh npu MOGLIX 3HAUEHHAX
OCTANbHbIX NEPAMEeTpoB, eClyu BHIIOJHATCS COOTHOME

MosyuuM COOTHOWEHUA HA CUAbHOM paspblBe IR
cvcTenmb ypapkenui (9)—(12). Jna aToro nepeiifem

B (9)—(12) x cucreme KoopanHar i, &, rae £=x-Dy,

D =const, TOPAA
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PacemorpuM nepsoe coorHowenne ua (23). Ero mox-
HO 3aMMCarh  CienyommM obpasom:

Per +pc2=p= p2 , T. e, a2=1. (24)

Takum ofpasom, B oBueM cayyas CKOpOCTH KOMIOHEHT
3a (DPOHTOM CUALHOMO PABPLIBA PASIUUHBL.

Ha cusbrom paspuise (17)—(20) obnemuas Komuest-
pauus Kakof—iubo KOMAOHEHTH! HE MoXer cKaukom ob-
paTMTBCA B Hyln. HellcrBurennno, npefncioxesse,
HampUMep, a,, = 0 npuBROIMT K GAEACTBUAM 2 46" 0
mbo py,= 0. 062 sTu cheficrsus OTBEYAT OAHOKOM:
NoHeHTHOW cpefie # He NpejCTaBAANT UHTEDECA,



Viapuasi BOABA B CMECH M3OTEpPMUUECKONo rasa P oay My _1)] Yo Pr 20 (uzo _DI Y; (31)
¢ HECAMMEAEMbIMY UACTHIIAMM -
B npeanonokemn K., =0 , L,
2 el Te21
ITycrb CMECh M3O0TEpMKUECKOro rasa C HecuMae pCZI( v, = Dl) A =
MBIMH YACTULAMM, COCTOSHKE KOTOpO# XapaKrepusyer- Py = Peoy Lr
¢Sl napamerpamy
.
2 P
. c10 "e20
p,o=4_ =0 » p_, =pc__0 , p2=conbr, (25) = p (u ~D) +cz o B R (32)
R L : €20 20 1 Lop -0,
i=1,2, 2 20 J

HAXOMATCH B TonyBeckoneunoitfockol-rpybe—x>0,
3@KpbiTall ¢ JEBOTO KOHIA NOPUHEM. B ~voMerT Bpeme-
wi L=0 moplienb HAYYHAET ABUCATHCR BNPABO C NOC-
rosiHHO# CkopocTbio 2 > 0. B srom ciyuae B oMeCK
Gymer pacupocTpanATEC yAapHAd BoJHA.

Tak xak ckcrema ypasuewit (17) —(20) we gomyc-
Kaer CHIbHBIX PaspblBoB GO CKAUKOM OBBEMHOH Ko-
HeHTpauu OAHOﬁ U3 KOMIOHewr OT HEKOTOPOro KOoHEed-
Horo sHauemd Ao HyLf, TO HA IIOPI.UI'IG ACJIKEL Bbl~
NMOJHATBCS YCLOBUA

Cug=DY=p,, G =DJ; } (33)
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B ro ke Bpems [usl HAYAILHBIX JAHHBIX THOA { 25)
CKOpOCTY KOMIOHEHT 38 (PponTOM CHMIBLIOre pasphina
(17) —{20) SymyT pesilHYBbIMM, NOITOMY DEUEHHe oy-
[eM MCKaTh B B GOBOKYNMHOCTM ABYX CHAbHLIX pas-
PHIBOB,

W3 cooriomewtid (17), (18) cnepyer, uTo B nepe-
MEHHDIX p ., #; T23 HE YyBCTBYST MPUCYTOTBUA
yacTHL npH R‘i=0 , TO3TOMY p,» U, MEHAOTCH
CRauKoM TOJlb!JO OfMH pa3 HA TEepBOM CHABLHOM paspbl-
Be, upuueM

Pein (un —Dl )= By giyg = B 06 12}
2 2
Pein (ﬂn _Dl) T Peny
-D)2 +C2 H (28)

Pe1g (u'm 1 1 Pero

rie KHAeKcoM M oTMeYeHkbl napaMerphl Ha ropuHe, a

D -~ CKOpoCTb pAcnpoCTpaHeHus Mepsoro CHABHOrO
1
paspuiBa. .
W3 coorsomenwit (27), (28) cpasy Haxoamm
T, ol 1, R Ly mm)d 2 (29
17 9 4 1
@ -D)
p o met Bk, (30)
cin (w - D)

YacTiubl pearupylT HA CKayoK napaMerpos B rase,
MO5TOMY NApAMETphl YACTUL CBA3AHDL caenyome# cu~
creMoit ypaBuenuit:
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Pear” “ a1

NepBOro CUABLHOIO PAspLIBA; p N dponrom
[

— HapaMerpsl yacTH 32 QpoHTOM

BTOPOT'0 GHRLHOT'O Pas’phlpa, T.#, HA TODMINE; D2 -

CKOpOCTh PACTPOCTPAHEHMS BTOPOr0 GUELHOTO pPASBPHL-
Ba, C nomompio ypasnemuf#t (31), (33) cucrema ypas-
Heund {31) ~( 34) Moxer GuiTh CBefeHa K CHCTCME
ABYX YPABHEHWH OTHOCUTENHHO HEWSBECTHbIX vou D,
Tlpusenem peweuns 3ajaur ana cpefibl ¢ MapaMeTpaMH

““]‘_"uzo =0, ¢ =1, alo = Og 95, p10=1, un=2

1
( 35)
1B 3ABUCHMOUTH OT BeIMunibl p_ . Pemerne cucremsl

ypashermti (31)~-(34) HAXOAMIOCH YUCIEHHO NOUCKOM
JIOKAALHOTO AKCTPEMYMa 10 meToay nedopMupyemMoro
myororpanmuka { 2] . Wrak, p_ =1000; p " =0, 95;
P, =50 P =1 g =070l D =% l142;
u, =0,00199 p . =5,57; p = 50,0412;
7. =0,099; @ =0,9499; P - 5,8288; D =
11 1t 1 2
=2,1082; B i 974,414 a, = ¢, 0256, Ty ®
= 0,00565; F; = 216, 414.
P y= 100; - 0, 95;
0,1597; D1= 2,4142; By 0,02022; Pern
5,837; Pigq 5,0422; T 0,5234; a11=0,9495?;
P =5,831; D=2,134; =79,442; =
1 Oy 2 ’ ] PCZn 9, ’ ﬂlz
= 0,2056; My, 0, 065; P2 = 26,934,
pz = 103 p‘GIO: 0, 95; Pc20=0’55 }; =1, ﬂlo”—"
= 0,6552; D1 =2,41425 0 - 0,2265; pcm=5,537‘.

Pegy = 05525 7, =0,9094; q =0,0448;

= ;P '=1' =
By = = Ly,




P, = 5568; I, =2,3902; p, =3,0505 a,, =
=0,604; n =0,644; P = 7,978,
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Pei

3pecy n pamme 5, = —~ MaccoBast KOHUeHTpa-
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A i —# KOMAOHEHTHL, -ﬁax ¥ B cAyyge cMecy HABYX
H3OT epMuueckux rasos [ 3], pewemue 3agaui o nopfi-
He, KoTophlfi BABUraeTCi B CMECh M30TEpMHUEcKOro

r'asa ¢ HeCHMMEOMBIMM UACTHUAMH, HMEET BUR ZABYX

CMALHBIX PaspHBOB, KOTophie B clyuae R‘i = 0 pac-
HPOCTPEHROTCH ¢ PA3HHIMM CKOPOCTAMH ¥ DACXOARTCA
B TPOCTpAHCTBE CO BpeMeneM. 3a QpoHTOM Nepsoro

pes3phiBa CMeCh cyWecTBenHo o0orawmeHa radjoM, asa
dpoHTOM BrOpoOro — 4acTUUAMH, T.€. Bropoll Kommo-
nenTolt, /JlmBnenwe [BaXObl MEHSNETCH CKAuUKOM .

u=u = const < 0 mpu f=:fn=un- (43)

Cucrema ypasuenuit (38),(39) He coslepxur napamer-
poR BTOpOH KOMNOHEHTH! ¥ MOKeT BLITh INpOMHTErpuUpo-
BaHA HezasucuMo, 'Pewenue stolf cucreMbl uMeer cae-
Iywoumit sun:

u-&=-1
£-1

(44)

= p e

oy - (45)

C yuerom (42), (43) momoe pememse nagauy o
TIOPIINE A CHCTeMBl ypaBhewwdt {38), ~(39) 6yzer

CASRYOnmMM,
Bosia paspexelus B CMECH M30TEPMIUECKOro rasa O 1 1o § £ e f
¢ HeCXuMaeMbIMKy YacTULAMK
- B _npennonoxenuu R = 0 M=o = 0 ey = Peg- (46)
[lycTh CMeCh WSOTEPMHUECKOrO IéBd G HeCKUMEas- O6aaors 2: Lrlg gy
MBIMY USCTUIAMK M COCTOSHKEM KoMmoweHr (25) Haxo. S d
owres B noaybecKoneuHolt maockolt Tpybe x > 0, 3a u=£&-1  p, ol L .47
KpbiTolt ¢ eporo Kohua nopumeMm, -B MoMenr ¢ =0
noplleHh HAYWHAET ABATATHCA BIEBO © NoCTONHHON Ob6aacrs 3: u & £+ 1
cxopocrplo z < 0. B srom cayuae no oMecu Gyrer e
PACTPOCTPEHATLCS BoaHA paspexemus. [lpu yciomku w=u ;i p_ =p e ", (48)
R.. =0 mevense GyneT aBTOMONSALHBIM. el “elo
7 'BpefieM anToOMoSENbHYIO NePEMEHHYI0 3afiMemes Teneps BTopoil XoMnowenrol, cuuraf, ‘uTo
P (36) aasucnyoery v (£, p?l (£ ) uspecrmnt, Ma cuc
c ¢ TeMbi ypassemuit (40), (41}, uenoassys pewerue(44),
1 (46), 'monyuuM

v nepelinem B cucreMe ypabaewuit (9)—(12) x asro-

9y Poy Py (1= pgy)
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(uepTy Kanee omycKaeM) ¢ yueTom {25} u COOTHO-

wetm# HA MOpIIHE NOAYUUM

(u =€) i:;l sy j"; - 0; (38)
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% = =0 Pei = Peig opr =0 ) (42)
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TlokaxeM, uyro pememme uz(f) JAEXUT MEKAY TUHASIMM

u2=§ u uz_g-l. Hyc’[‘bpz >>p, TaK, umo

Flog << Py, » TOTAR M3 ypaBHeHM: (41) nonyuum
du d,
Py Pey
pm(u2 A E e e s 3 S
d¢ " 1=, dE
I (51)
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Torga, orTOpPacHBai UAeHb NOPAAKA pﬂ/ Pg, s TOTY-

yseM
(uy - g)_;;i =0, (59) B -’f'
oTKYAa
By = E= 0. (54)
Mul paccMerpet  (uamuecku pasymusit cayualt, xor- . {as

-~ A& p >p ., T UACTUIR TAXEIEe rada.
Pacemorpum gpefenstoi cayuait p_ = | » Foraa

1-p . =gp, WU CHCTEMA ypaBHEHUH %40), ( 41) ume-
c? cl f“ a
er peneme olo? L /./_
v, - &= -1 (55) U, ‘
ByneM crpogrh asTOMOJENBHOE pelfeHHe AJd BTo- : /
poff XOMROHEHTH, HBWCANCH OT TOMKA £ = s B CTOpO- |
ny yMemmenus £, B ofaacty 1 < .£ < = Xommo- U,

HeHTa MOKOMTCH: /
=u : = . 56
v, a6 Py = Pong (56) /
-

Jlepse Touxy £ = 1 pemenue noJydzercss B peayb-
Tare YUCAEHHO'0 MHTErpUPOBAHKA CHOTEeMb! o6 biKHOBel-
nbiX mudbepentmansubiX ypasuenuii (49),(50) ¢ ua- Puc. 1. Pemesue sagauw o nopure ous cMecy “30TEP-
qatbHNMY danebiMu (G6) B Touke & = 1. MUUECKOr0 a3 C HeCKHMaeMbIMy wacTuilamu. Pexum

Jr0 pentende cnpaBONMEO BIUIOTH KO TOUKM £¥ TeueHl C NoAHOH cenapauyedl komnoHewt B Boske
B KoTOpo peanusyeTcs OfHA M3 CIEYIOWMX BO3MOX- paspexenyi B rase
Hocrelt:

1} maccoBaf KOHLEHTpaMA BTOpol KoMiloHEeWTbl
ofpamaercad B HyJAs, TOMAZ K&K €8 CKOPOCTH eue ie
AOCTHrNA 3HAYeHus ckopocry nopuud. [lpw . srom rou- Ul 7
Ka £* MoXerT JeXarb ONpasd uiKM CIeBa oT TOYKK 1
&= s+ 1. B nepsom ciyuae nounas cemapaumys Ko-
TMOHEHT MPOMCXOMMT B BO/HE pa3pexeHyus B rase, a BO
BTOpOM ~ B 061acTH NOCTOAHHOIO TEueHuS rasa y nop-
wHA. Jpyrux curyauuf sasck He BOSKUKaeT B CMAY

*z_ﬁa_‘ﬂw > BELI0_A0KARAHO BLULE; -

-

2) cxopocTh BTopod KOMMOHENTH JOCTUIAeT SHAaYe-
HUS CKOPOCTY MOPWHA, TOrAA K&K ee Maccosas KoH-
HewTpamMA eme He ofpatuaace 8 #yab. Taxk xak fuz I

< lull v T0 B 370M Ccayuae Btersia £* <u +1 u ~1 § g, 1
uMeeTed 061aCTh MOGTOSHHOrO ‘Tedenusd Bropoll Kommo- 0 / 13
HeHTbl y TOpIIHA, PACCMOTDMM CMEeCh ¢ napameTpamu U,

Po=Y P, =100; a =095 u =0 /

o -1 i
uZO = 0. (57) / 1

JMM@L@&H@&MG&#@WM—B%KH&B
PEKems: B ra3e peanusyercd, Hanpumep, A% u, =
=-2. Pemenxe 3a5a4u o NOpWHe B STOM CAyYae

npefoTasiedo Ha puc, 1, Puc. 2. Pewetue sagaun o NopuiHe A5 CMecH U3orep-
Pexum ¢ nonnolt cenapaupelt 5 obnacTu nocrosu- MUYECKOrg rasa o HecKUMaeMbMK uacTiaMu, Pexum
HOTO TEYEHMA CBCA Y NODWHA PEANM3YeTCN [ GMecK Tederus G noanoll cenapaumelt xommonenr B oaacty no-

CTO/HHOT0 TEYeHKA T'a3a y NMOpUIHS
3



-92 A8

Haxotent, - pexuM ¢ 00AACTHI0 NMOCTOSHHOrG TeYeHUd
BTOpOY KOMAOHENTHI y TOPWHA [if CMeCH C napamer-
pavs (57) peannayercs, Hanpumep, 0Py t =< 0,2,
Pewenye 380auy 0 NOpWHE B 5TOM Clyuse MpejCTan-
xeno #a puc. 3. ToaHo#t cenapamuu KOMROHEHT He npo-
MCXOAMT, HO Y MOPWHA CMeCh CyllecTBewiHa oboraiena
rasom,
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