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0 BIMAHUN IMOBEPXHOCTHO-AKTHBHBIX BEHMECTB HA [IBHKE-
HHUE HA T'PAHUIE RUAKHX CPEJ

A. Opymrun w B. Jesun

1. O6ume OCHOBLI TeopHI

Bompoc 0 BimaHHN MOBEPXHOCTHO-aKTHBHEIX BOIIECTB HA J(BUKCHNE 7KUJI-
ROCTII HEOJHOKPATHO OOCYRAAICA B IHTEpaType.

B macrosimeit pa6ore MBI OCTAHOBUMCS HA BIMSHUH IIOBEPXHOCTHO-AKTHUB-
| HHIX BEIECTB HA [{BHJKEHNE KAIeJb ONHOU jRUTKOCTH B APYTOi.

JiBusierne KaledIb SKUTKOCTH B FRUIAKOM cpefe GHLIO paccMoTpeHo PriG-
smaCKUM [1] m Amamapom [2]. OTE aBTOPH MOKA3aJaN, ITO HAJMYNE FRUTKOIL
rpaHmIBEl pasfela CYI[eCTBEHHO M3MeHsSeT XapakTep paclpefeeHHs CROPO-
¢cTeil IpH CTOKCOBOM JBIKCHHH FRHJIKOCTH W 33aMETHO OTPAaykaeTcss Ha KOD(-
funuenTe CONPOTHRICHUA NPU MAaeHAN KAIUIM, KOTODPHEI MOJKET OKa3aThCA
B IIOATOPA pasa MEHBINNM, YeM IIPH IafeHnN TBePHOTO INapHUKA.

Pasznnume 9TO CBSI3AHO C TeM, YTO IIPH JBIJKEHNN TBEPHOrO IMAPUKA TAH-
reHIUaIbHAs CIATaIomas CKOPOCTH FRUJKOCTH HA €0 IIOBePXHOCTH Ofpa-
MaeTcs B HYJb, a IPU [ABIJKEHIN KAIUIN TAHTEHIHAIbHAS CKOPOCTh HA MOBEPX-
HOCTH paszfiella 0CTAeTCs HEIPepPEIBHOI, Tak 9TO [BHJKEHNEe BHENIHeH IRUIKO-
cTi (Cpeqsl) IPUBOAUT K yBIEYEHUIO BHYTPEHHEH FRUKOCTH.

BriBepenrbie PriGunackEM 1 AfaMapoM COOTHOIIEHHUST GLIIN IIOXBEPTHYTHE
IpPOBEPKe B PsAfe DKCIePHIMEHTANBHEIX PaloT, B KOTOPHIX YaIme BCETO M3yda-
J0CH HajieHne PTYTHHIX KAIledb MIN KANeIb OPraHIYeCKHX :RUIKOCTEN B BOJE
m BOJHEIX pacrBopax [3].

9! MCCIeOBAHNS IOKABANN, UTO TEOPETHYECKNEe BEIPAKEHUSA IS CHOPO-
creil mageHns INIOXO COTJIACYIOTCA ¢ drcHepuMeHTOM. OGEIYHO CKOPOCTH Iaje-
HEA KAIedb OKA3HIBAIACH MEHBIIEe TEOPETHYECKOINl M B psfe CIydYaeB COBIA-
matomeil co CKOPOCTHIO HMAJEHUA TBEPAHIX YacTuIl (TOro ke paguyca). B cBasm
¢ stuM Byccnreck [4] IOCTYIMmpPOBA CymeCTBOBAaHIE 0CO00IL «IIOBEPXHOCTHOIIY
BIBKOCTH B TOHKOM CIIO€ HA IIOBEPXHOCTH FREAKOCTeIl.

Bompoc o cmpasegiamBocTn Bos3peHnit Byccnmecka Gymer pasofpaH B KOH-
e HaCTOAIel CTaTbH.

IIpencrapmenre 0 MOBEPXHOCTHOI BSIBKOCTH YHCTOIl JRUAKOCTH M FRH[-
KOCTH, HOHpHTOﬁ TIeHKO IOBEPXHOCTHO-aKTUBILIX BemieCTn, N CIIOJIB30BAJOCH
I MHTePIIPeTalUy ABIeHWil, CBABAHHLHIX G JBUKEHHEM Ia30BEIX IIy3EIPb-
kOB [5], rameHweM KaOMIIAPHHIX BOJH [6] m Ap.

B paGore B. JleBmua [7] 6EI0 mOZPOGHO pPacCMOTPEHO BIMSHNE HOBEpX-
HOCTHO-aKTHBHEIX BeIECTB Ha J[BHsKeHUe CBOOOMHOL IIOBEPXHOCTH KHTKOCTH
B CBA3H ¢ 3()(eKTOM rameHn s KAINJLIsPHEIX BOJIH. 11 py aTOM OEIIO0 IOKA3aHO, UTO
MOZKHO ITOJIYYATH BIIOJIHE Y0 BIETBOPUTEIbHOE ONICAHNE ABIeHNA, He Ipuberas
K IIPEeJICTABIEHNI0 O MOBEPXHOCTHOIl BA3KOCTH, HO OTPAaHMYIMBAACH YYETOM
YOPYTEX CBOICTB amcopOUpOBAHHON IVIGHKH HA IIOBEPXHOCTH FRHTKOCTH.
Yder mavMeHeHHsI TPAHWYHEIX YCJIOBHil, CBAB3aHHOIO C BTOil YIPYTOCTHIO,
TOKABEIBAET, YTO B IPEeIbHOM CIyUae JOCTATOYHO YIPYTOil MICHKA TaHIEH-
IIAJIbHOe JIBUKEHUE HA ITOBEPXHOCTH OKA3BIBAETCA MOJHOCTHIO IOTalIeHHBIM.
OTO, B CBOIO OYepefb, IMPHBOAUT K 0OJee MHTEHCHBHOMY BHXpeo0pas30BaHUIO
B IIOBEPXHOCTHOM CJIOE JKNJKOCTH W B3HAYNTEIBHOMY BO3PACTAHUIO pPaccen-
BaeMoii sHeprun. BeuI paccMoTpeH Takike cirydail pacTBOPEMEIX IOBEPXHOCTHO -
aKTUBHEIX BENIECTB U IIOKA3aHO, YTO AUQ(Y3MOHHEIC IPONECCHl MOTYT CyIe-
CTBEHHO yMeHbIIATh sQQeKT rameHns KAIWLIAPHEIX BOXH. B paGore G,
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HAaKOHeIl, KPAaTKO pa300paH BOIPOC O BINAHHU afCOPOIMOHHEIX IIICHOR Ha“\[
JBUsKeHHe TAa30BOTO IIy3HIPHKA B RUJKOCTH.
B macrosameit paGore MBI pacCMOTPUM BIHSHNE afCcOPONUOHHEIX CJIOEB m

CTanIOHAapPHOE [ABUKEHUEe IMOBEePXHOCTU YRUAKOCTA M B YaCTHOCTH HA JBUYKEHNE

FRUOKUX Kallelb. Hpﬂ[ 9TOM MBI BOCHOJIB3yeMCa TeCHOI ananorneﬁ, CyIIeCTBYI-
IILOfI MeRAy HABHMKEHHEM HaIlleJb B IIpECYTCTBIU ITOBEPXHOCTHO-3aKTHUBHEIX Be-
IMeCTB W [ABHUKEHUEM PTYTHBRIX KaIlleJb B pPacTBOPax 3JSKTPOJJIHUTOB, KOTODOE
Gb1I0 pa3obpaHo B pAfe Hammx pabor [8], mpuMeHHB pa3paboTaHHYIO A
BTOTO CIydYas TEXHOKY pacuera.

[IpepmonosxumM, 9TO KaIIIsA, HAIPEMep, PTYTA WA BOJBl MamaeT B sKUKOK
cpelie mojxg lIeHGTBHe\I moJIsA TamecTn. le ke paouy&c:xﬂmm IIPpUMEHUMEL A R
HOBEMY Iy3HIPbKA BO3MyXa B srufxocTH. Ecam pasMep wamiam HOCTATOZHO

Maa, Tag 4910 4mcao PeitHoasnca Re=

a
, tme U — CKOPOCTH IIajeHNH,
¥

a — paanyC HRaIIM W vy — KUHEMAaTH4YeCHAasdg BASKOCTb Cpeabl, MO0CTAaTOYHO
MaJOo II0 CPaBHEHUIO C eJIHHHI.[efZ[, ABHUKREHUE JHUAKOCTI BHYTPU U BHE KAILIA
ONUCBEIBACTCA YpPaBHEHUAMU THUAPOAUHAMUKA B CTOKCOBOM HpI/I6JI]Z[H{9H]ZIPI:

-
grad p=p.y*V, 1
P (1)
divV=0;
dn' ' z_}r
gra .PjHVV;l )
divV'=0, J

LHe "p — E)aBJIeHI/Ie, ¢ — BA3BKOCTh, IIpIYeM (L= QV, 'l 0 — IIOTHOCTD JRUJ:

Koctd W V — CKOPOCTH JRUAKOCTH; INTPHXOBAHHEIE BEIWYMHEI OTHOCATCA K
BHYTpPEHHE JRUIKROCTH (KaIuIe).

B paabmeiimem y;u;o6Ho IOJIB30BATHCA CHCTeMOM KOOPAWHAT, CBA3AHHOIM
¢ ramieit. B oToil cucTeMe KAIIA B MEIOM IOKOWTCS, & MMUAKOCTH JBHIKETCH
[0 OTHOINEHMIO K KAaIIe CO CKOPOCThIO U, paBHOI IO BedmdYmHE, HO 00pPATHOI
0 HaOpaBIeHWI0 IO OTHOIICHWIO K JBHKEHHIO CAMOMl KAaIlId.

Y4uTEIBasg CHMMETPHUIO 337jaud, YHOOHO BBECTH ClepHYECKUEe KOOPIUHATH

r, 0, ¢ ¢ HavamoM B meHTpe xamiu. llomoskuTenpPHOE HALpaBIEHME OCH Z HA-
npasieHO 10 Beptnraim BHE3. Obmee pemenne ypasrenuii (1) u (2) B cdepu-
9eCKIX KOOPAWHATAX MOKeT OBITH HalileHO B BHJe PaBsiOKeHHA IO Chepmde-
ckmM QyHrOEAM. Eciam mpefmonoxkuTh, 9To (JopMa KAINIM OCTAETCS HEW3MeH-
HOHl (33KOHHOCTH TAKOTO IIPENOJO;KeHUA OymeT oGCY:KIeHa HUKE), MOIRHO
OTPAaHWYATHCA HePBEIM WIEHOM STOTO PA3J0;KeHN I HAINCATH PEIleHne B BUJE:
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e @y, Ay, a5, by, by, b, M b, — HeW3BeCTHBIC MOCTOAHHEBIE; 3HAUCHUE UX JIOI7K-
HO OBITH HAIJEHO ¢ IIOMOIbIO TDAaHUYHBIX YCJIOBHUIl 3amaym.

I'panuanoe ycaosne Bramm OT KAl (Ha OECKOHEYHOCTN ) B BRIOPAHHOU HaMu
cueTeMe KOOPAUNHAT TAKOBO:

V,=—Ucosh, | (3)
V,=Usin0. J )

'panmunpie ycaoBHA Ha NMOBEePXHOCTH pasjesa ABYX yRUAKOCTEIl COCTOAT
B HENPEPHIBHOCTH TaHIeHIUAJJIbHON Caarajomeil CKOPOCTH W TaHTeHIMAJIbLHOIT
I HOPMAJIbHOW CIaralOmUX TeH30pa HampsskeHHit [9]; mpm sTOM HOpMaibHEE
claramomue CKOPOCTH O0eMX FRUAKOCTed NOIKHBEI, OYeBHAHO, O0pamiaThes
B HYJb HA IOBEPXHOCTU KAIJIH.

Ecam nmoBepXHOCTHOe HaTAMKeHHE HOCTOAHHO BJOIbL BCEHl NOBEPXHOCTH
KAaIlJil, TO HaUPsA/KeHHUA, CyHIeCTBYIOIUe Ha IpaHUIe pasjgeia o0enx ;RUIKO-
CTell, CBOAATCA HCKIIOYHTEIBHO K BA3SKAM HAIPAKEHUAM.

Ecan e noBepxHOCTHO? HaTAKeHHE BIOIb KAINIU U3MEHAETCH, TO HY’RHO
yU4ecTp CyILeCTBOBAaHUE HA IIOBePXHOCTU KAIIM TAHIeHIUAJBHOH CHIHI, IIpO-
MOPU%OHANBHON I'PAJUEHTY IIOBEPXHOCTHOTO HATHMKEHUS:

1 ds

F,—=—grado=— —
! ° roan

(8 cdepudeCKNX ROOPIMHATAX), W HOPMATBHONH CHJIBI

%
Fn:

— JIAITACOBCKOIO [ BIGHUA™.
Tarum oGpasom, rpaHUYHEe YCIOBAA B O0LIEM BUJE MOIYyT OBITh HAMMCAHE!
caeyomuM 06paszoM:
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Ifie Ppy W Ppy — COOTBETCTBEHHO HOPMAaJbHAS M TAHIEHIUAJBbHAS CIATAMMAS
TeH30pa HampAsReHuit.
Veaorusa gas cwopocreii
Vo=V, (6)
75— —
V,.=V,=0. (7)

B namieit paGote, MOCBAMIEHFOH [BUKEHLI0 PTYTHRIX HaCIHY B PAcyBOPAX
SICKTLOIATOB, GHIIO TTOKA33MO, YTO TPH MAJICHXN Wamellb B II0Je TSKeCTH
KOHEBeRTAEHBIA TePEHOC MOHOB NBOIHOTNO CHIOH HPZBOANT E HEPABHOMEDEOMY
pacipeieJICcHU0 TIOOTHOCTA UX BAOJIb HAILIR. 3'}(), B CBOI0 ddYepenb, nefeT K
1IepeMeHOMY 3HAYEHHI0 MOBePXHOCTHOIO HATAKEHNs N IOSABICHEIO COOTBE!-
CTBYIOIIUX CUJ HA TPAHNUUE Pasjiesa PTyTh-PACTBOD, CYIIECTBEHHO BIMSIONIAX
Ha JBUKGHME KA. fICHO, YTO CUJIbI, BEIZBAHHEIC HEPAaBHOMEDHEIM pacIipe-
neJeHneM 3apPAN0B BOIb KALIW, OYAYT YMEHbINaTh KOHBEKTHBHHI LIEPEHOC
3aPANOB BIOJb IOBEPXHOCTH, T. €. OYIVT IPHBOANTD KAK OBl K «OTBEDeBAHIIO»
DOBEPXHOCTH KAIIN ¥ K YMEHBINCHUIO CKOPOCTH ee IIaJeHHs.

CyuiecTBeHEY0 POJIBb B XOJie ABJIEHHS MTPaeT IPOBONUMOCTH cpefnl. Ecam
I poBOANMOCTE BeJMKa, TO HepPaBHOMEDHOE pacIpejieJleHre 3apAan0oB, BBI3BI-

* JlamnacoBeKOE IaBJAeHHe MMeeTCs M B Cyyae MOCTOAHHOTO IOBePXHOCTHOTO HATSAKE -
Hust. OHO HEe Urpaer, OJHAKO, HUKAKOH pPOJIN B IBMKEHMH C(HePNUECKOil KANJN, NOCKOIbKY
TABJICHUE B #{¥ FKOCTH Ol PEIEJICHO JINII b C TOYHOCTHIO 10 I POUBBOJILHOIT IIOCTOAHHOI I HMeeT
SHAYEHWE JIMIIb N3MEeHEHHe AABJICHHA.

7 RoX, N 10
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BaeMOe KOHBCKTWBHBEIM II€PEHOCOM HX BJOJbL IIOBEPXHOCTH, BHIPABHUBACTCH
BHeIIHEeil MPOBOAUMOCTHI0. JTO YMEHBIIAET TOPMOJKEHNE IIOBEPXHOCTH DTYTH
U TIPU JOCTATOYHO GOJBNIOM 3HAYCHWH IPOBOAUMOCTH DTYTHAA KAILIA IIajjaer,
KaR RuAKad (mo 3aroHy Anamapa — PHISYIHCKOIO).

CoBepieHHO aHAJOTUYHHIEC SBICHUS MOJMKHBI HMEeTh MECTO U B CJIy4Yae
IPUCYTCTBAA Ha HOBEPXHOCTH KAILIM HOBEDPXHOCTHO-aKTHPHBIX MOJCKYJ HIH
nouoB. IIpn magenun KamiIm IOBePXHOCTHO-aKIMBHEIC BEIECTBA, HAXOAALINECH
Ha ee IIOBePXHOCTH , CHOCATCS TeUeHIeM JRUTKOCTH K « KOPMOBOIi» 4aCTH KaIlid,
CroInreHne mOBePXHOCTHO-aKTHBHLIX BEMIECTB HA KOPME Kalldll CHUKAeT IO-
BEePXHOCTHOE HATHAKeHNe. DBJONbh MOBEePXHOCTH KAIuX OyAyT HAelicTBoBaTh
CHJIBI, CTpeMANIHecs 3aTOPMO3HNTDH [BU;KeHHE BJOJbL IIOBEPXHOCTH W TeM Ca-
MBIM IpefOTBPATHTEL JaJbHelilIee HaKOIIeHHe IOBCPXHOCTHO-aKTHBHBIX Be-
I[eCTB Ha OMHOII YacThm Kamiau. Hcam ImoBepXHOCTHO-aKTUBHEIE BEN[ECTBa pa-
CTBODHMEI, TO aHAJOIWs G 3apdfgaMud OyHeT [ONOJHATHCA BO3MOJKHOCTHIO
BBIDaBHUBAaHNA KOHIEHTPAINHM IOBEPXHOCTHO-aKTHBHLIX BelIeCTB Ha IOBEpX-
HOCTH KaIum Au(Qy3HOHHBIM TOKOM W3 CDeJbl, AHAJOIWYHBEIM TOKY T[OBO-
IIMOCTH . :

B roamuecTsennoit TpakTOBKE BIUAHUA MOBEPYHOCTHO-aKTUBHEIX BEMIECTB
1 3apAA0B ABOITHOTO CJOSI HA JBUKeHHUE Rallellb NMEIOTCH, OHARO, CyIeCTBeH-
HBIe pa3Inmdms.

A mMeHHO, CKODOCTH IOJaYU U3 PACTBOPA HA IOBEPXHOCTH, KOTOpad JIf
3apAJOB OIPEfEeNAeTCs NCKIIINTEIbHO IIPOBOUMOCTHIO CpPejibl, B paccMaTpH-
Ba€MOM HaMH CIydae OIpefelisseTcs, ¢ ONHOII CTOPOHEI, OBICTPOTON ITOfAYH
BEmecTBa M3 00BeMa PACTBOPA K MOBEPXHOCTH YaCTHIHI KOHBEKTHBHOM Au(-
Qysueii, a ¢ APYroit — CKOPOCTHIO CAMOTO afcOPOIOHHOIO IIPOLEececa.

Hapsany ¢ ommcaHHBIM MeXaHH3MOM BHIPABHWUBAHUA KOHIEHTDPAIUN depes
00BeM pAacTBOpa, Y TPYAHO PaCTBOPHUMEIX IIOBEPXHOCTHO-aKTHBHBIX BELIOCTB
MO3KeT BCTPETHTBCA HJPYToil MeXaHN3M BEIPaBHOBAHUA — IyTeM AudQysun
10 moBepxHOCTH. Bompoc o moBepxHOCTHOI Au(ysnn 3aTParuBaiIcd yKe HaMA
pamee [8].

B pampmeiimem MBI paceMOTPUM B OTAEABHOCTH TPH BOBMOFKHBIX IIPEeb-
HBIX CJIy4Yasd:

1. CJIyqaﬁ OBICTPOII KUHETHRY aCOPOIIN, KOTa CROPOCTH MO{a4li BEIecTsa
K TIOBEPXHOCTH OIpefesdsercsa OBICTPOTOil ero muddysum m3 oboneMa.

2. Cnyqaﬁ MeJJICHHON RWHETHRH ajcopOnum, KOTHAa CKOPOCTH IONAUH
BEIIeCTBA K IIOBEPXHOCTH OIPEeNeJisgeTCs CROPOCTHIO CaMOTO ajcopOImOHHOIO
mpormecca.

3. Cuydaii HepacTBOPUMBIX IIOBePXHOCTHO-aKTUBHEIX BeI[eCTB.

B mameii TpanTtoBke MBI GyjieM HCXOFUTH U3 IPENONOREHHSI, COIJIACEO
KOTOPOMY HOTDAHUYHOe HaTAMKeHUEe IOJHOCTHIO OIPEeNsSCTCA BEeIUYHHOI
apcopbuposanHoro roamiecrsa I'. BoaMoskHO, YTO B HEROTQPHIX CIydYasx MO-
TPAaHNYHOE HATAKEHNE MOJKeT W3MeHATHCA IIpU JedOpMallil II0BEePXHOCTH
u HesaBmcuMO OT I', Hampmmep, ecid B HOBEPXHOCTHOM CJIOE ITPOUCXOIAT
OPHeHTAINOHHbIe IIPONECCH ¢ JOCTATOYHO GOJBIIM BPEMEHEM pelaKCaiid.
JT0 I0BeJI0 OBl K MOABICHNIO TONOJHNATE  BHEIX 9()()eKTO B TO PMORCHU ST, KOTO PEIe
HaMW HE YYATHLIBAIOTCA. XOTHA CYI[ECTBOBAHIE TaKUX HYPEKTOB HEOTHOKPATHO
o0cys1aioch B ITepaType, ONBITHEE JaHHbIE , OTHOCAINNECH K 9TOMY BOIIPOCY,
HE MOTYT IOKa CJYKUTh OCHOBOIl JJIA HOCTPOEHUS KOJUYECTBEHHON Teopuu.

_ Banava HacroAmeil paGoTH — pas3o6paTh, KAKOTO PoJa a3 PerTH TOPMOIKEHHS
HY/KHO OJKAZaTh, He IPHOerasi K TAKHM [OTOJHUTEIbHBLIM HPEIIONOACHIAM.

 YroGu QopmyimpoBaTh HOCIE[HEe TPAHUYHOE YCAOBAE Ha IOBEPXHOCTH

KA, PACCMOTPUM MAfAOIIyI0 KA, Ha HOBEePXHOCTH KOTOPOIl amcopbm-
POBAaHO HEKOTOPOE MOBEPXIIOCTHO-aKTUBHOE BEIeCTBO ¢ PaBHOBECHEIM KOJH-
ycerBoM [’y Ha eUHUIY TOREPXHOCTH.

TanrennuagpHOe ABHUsKEHNE HOBEPXHOCTH KAlliu, MPOUCXONSIIEE CO CKO-
pocTeio Vig, pasiu4noit ira‘pasHLIX PacCTOSHNAX OT HKBATOPA KAILIW, yBIe-
K3eT NOBEPXMOCTHO-aKTUBHOE BEMICCTBO W CHOCHT €r0 B KOPMOBYIO YaTh Kall-
ma, Kommuectpo BemiecTsa, afcopiupoBaHHONO Ha eAMHUNE MOBEPXHOCTH
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B Pa3JIIYHBIX 9aCTAX KAIUIN, ORABHBAETCA PARMTHYHBIM II OTIMYHBIM OT PABHO-
BeCHOTO KoImdectsa I'y. B mambmeiimem Mbt GyjmeM cunTaTh OTRIOHeHNs oT I
MAJBIMI, TaK 9YTO KOJMYeCTBO afAcOPGHPOBAHHOIO BEIIECTBA HA EQUHHUIE II0-
BeDXHOCTI MOFKHO 32TICATh B BHJE

F:F0+F'r (8)

rpe I' — manmag mompaera K [y.
Isvenenne ancopOupOBAaHHOIO ROMMYECTBA BEMIECTBA HA CUHUILY IT0BEPX-
HOCTII [IOJGKRHO YROBIETBOPATHh 0OajlaHCY BCHIECTBA HA NOBEPXHOCTH HATLIIL:

ja=divg (IV,), (9)

. —
rae divg — moBepPXHOCTHAs [uBepPreHNNA HOTORA BemecTBa ['Vig, mepenocn-
—_—

MOTO BJOJb IIOBEPXHOCTH RAaILIN TaHreHuHanLHOﬁ CKROPOCTBIO Vig, & 7, —
KOJMYECTBO BemeCTBa, yXoaamero & oobenm (7, < 0) uin npuxoasmero (7, >0)
Ha eJMHNITy IOBEPXHOCTH KAIN 13 o0seMa pacrBopa. llogoGHoe rpammyroe
yCIOBHE HCIONIL30Banoch B pabore B. JleBnua, mocBAmeHHOIl ramennio ka-
OMJLIAPHBIX BOJH [7], a Tawske B Hamiell paGore mo pryTHEIM wramiaMm [8].
Ypasrenne (9) IpuMeHnMO TOJIBKO B TOM CJIydYae,— PacCMOTPEHHEM KOTOPOTO
MLI I OTPaHMYIMCA,—KOTA a/IcOPONPOBAHHEOE BEIECTEBO PACTBOPHMO BO BHEII-
Hell cpefle, HO He B JRIJKOCTH, U3 KOTOPOIl COCTOUT KAIJIA.

Iopcrasiusis Bepaskenue (8) miasg I’ u cunTass CKOPOCTH JBUIKEHHST MAJOIL,
MOJKRHO ITPeoGpaz0BaTh BHIPAYKEHNE IS HOBEPXHOCTHOII AIBepreHHuN B IIpa-
Boii uwactu (9) caemyiomum oGpasoM:

—
B ! / Ixr 7
divg (F\ o) = divy (T 4 T) V. =~T, dns Lo
¢ TOYHOCTHIO A0 MAJEIX TIepBoro mopafra.” Besnunua I'y BEIHEceHa 3a 3HaR
JAUBEPTEHINN, KAK IOCTOAHHAA BROIL mamm. Takmm obpasoM,

ja=To divgV,,. (10)

B pgaapmeiimem HeOOXOAUMO PaCCMOTPETh PA3JeIbHO CIIydal OBICTpOIT T Meji-
JIeHHOIT KUHeTHRU afcoponmn.

CropocTh TOJAauM BeIecTBa oOnpefexsderes Au@ysmeil

IIpn Gererpoii kuHeTHKe aACOPONUN PaBHOBECHE MEIKAY @ACOPOIPOBAHHBIM
CIOEGM MOJEKYI M 00BeMOM pacTBOpa BOJII3M HOBEPXHOCTH yCTaHaBJHBaCT-
Csf MTHOBEHHO I RVHETHKA BCETO IIPOIecca HOJNAYM BelmiecTBA OIPeAciAeTcs
nuddysneii. Koxnenrpamua o0seMHOT0 pacTBOpa BOJMBN MOBEPXHOCTII HMEET
3HAYEHNC ¢, paBHOBecHOe ¢ I', HO, BOOGHIE TOBOPA, OTINYHOE OT 3HAYCHH €€
B TOJIIE PACTBOpA ¢,. Belmumua c, oTBeYaeT, OYEBHHO, PaBHOBECHOIT KOH-
yeRTpanmn 'y Ha MOBePXHOCTH.

Beaepcrsue 51070 BOBHEEKAET TIOTOK IIOBEPXHOCTHO-aKTHBHOTO BEINECTBA
MesKy PacTBOPOM, IPHIETAIOMUM K Kalle, n ero tommeit. Ilaorrocts motona
MOSRET OBITH, OYEBHHO, IpeJCTaBlIeHA B BIUE:

. de
8 \ dr T==0

rne D — I{O:atbcbnumeHT 1uQdysun  TOBEPXHOCTHO-AKTUBHEIX' MOJIeHVJf,

HPONMBBOAHAS OepeTcss Ha caMoil IOBePXHOCTH KAIIIIH.
Ifosromy rpanmunoe ycaosmne (9) B ciydae OHICTPOiT KHHETHRI HMeeT BUj:

(10

7*
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Jlsst HaxOsmseHnst O0Iero peleHns ypaBHeHUll MHPOANHAMIKY ¢ IDaHNY-
mrvn yeaosuamn (3) — (7) m (10") meoGxopmmo Takske HaliTH paclpeneIeHme
o0neMHOIT RoHTeHTpanuu. [focieanee ompenenseTcs ypaBHEHNEM KOHBERTHEB-
Hoit by snn

—

(V grad)c=D w2c. (1)

Pemenne COBOKYHHOCTH YypPaBHeHWII THAPOJUHAMHKU I KOHBEKTHBHOIO
IIeperoca ¢ COOTBETCTBYIONUMHA IPAHMYHBLIMI YCHOBASMA NpPEJICTaBIAeT BeCh-
Ma Cepbe3HHe MAaTeMaTHYeCKHe TPYAHOCTH., OTH TPYNHOCTH AHAJIOTHIHE
TeM, KOTOpEHIe BCTPEYalOTCA IIPH WMCCIAeMOBAHNM [(BUJKeHUS —HenIeasbHo-
HOJNSPHU3YeMON  PTYTHON  Kamiam, u o0Cy/kAaaueh HaMm B JPYTHEX
paGorax [8].

IMeHHO, COBORYITHOCTH ypaBuennii (1) — (2) m (11) He gomyckaer pereHnit,
3aBUCANAX OT yraa 0, B BUje IepBOil mapoBoil (yHKIUN I ee HPOU3BORHOIM
(t. e. xar cos O m sin 6). SuaunT, OpPMa RAIIN HEU30E;RHO JONAHA OTKIO-
HATBCA OT cepudeckoii. ITosToMy Meron pemnenus, pasBHTEII HaAMH [IA CIy-
Yadg HIealdbHO-MOIAPH3YeMbIX PTYTHEIX Kalellb, He MOsKeT OBITH CTPOrO IpH-
MeHeH JJIsI PellleHusI JaHHOM 3a[4avll ¥ B faibHeiiuleM Mbl OTPaHUIMMCH IOIY-
KOJNMYCCTBEHHLIM ee PellCHUEM.

Ias poxydeHus HPUONAIKEHHOTO BHIPAKCHHUA IS CKOPOCTH JBU KEHHSA
KAIIA JIPEIIOJIOKAM, YTO M3MEeHeHHe IOBePXHOCTHOIO HATSsKEHUA BJOJb
KAIIA MAJo IO CPAaBHEHWIO G ero abcOoNIOTHBIM 3HAYEHHEM, TaK YTO OTKIOHE-
mmeM (QOPMBI KAl OT cepuyeckoil MosHO IpeHeOpedsb. IIpepmosmoswumy,
7aslee, 9TO 3aBHCHMOCTHIO HUQQY3UOHHOrO TOKa OT yraa 0 moskHO IpeHeCpeds,
zamenus B (10') mCTHHHOe 3Ha4YeHMe TOKA er0 CPeJHAM 3HAYCHHIEM II0 Kallle.

Beanunna cpejiHero sHaveHUs IJIOTHOCTH TOKA j, MOKeT OBITh IIPeCTaB-
JeHa, TAaKAM 00pasoM, B BHJE

7 Ac

/n:D —3— )
rae Ac — pasHOCTH KOHIEHTPAIUM MejKIy CePeAMHON pacTBopa | TOUKOIL
BONIM3A HTOBEPXHOCTH M 8 — CPEAHAL TOMMUHA JAUQGPYBUOHHOTO CIOSI; 3HA-
YeHHe BEJIMYMHEL § JUIA Pa3iMYHBLIX PEsKAMOB JBUKREHHS KAIIH OyaeT oGCy k-
TEeHO HUIKe.

Cumras (opMy KaIiIM HeW3MEeHHOIl, IpejicTaBUM TAHIeHOUAJILHYIO CJarawo-
IyI0 CKOPOCTH HA IOBEPXHOCTH B BuMe V( sin 0 (cp. [8]), rme V; — sHauenue
CROPOCTH HA 9KBATOPE KAIIN,— HEM3BECTHAS II0KA HOCTOAHHAA, ITOJJIesRAILAS
B jadbpHeiimeM ompepeideHmio. Torpa '

— 7 :
)= ke 7, sim) oot 2
@ sin 0 00 a

div, (

IlopcraBisaa oT0 3HAYCHHE AUBEPTeHLUH MW 3HAYEHHE j, B TPAHHYHOE YC-
aosue (11), momyumm : ’

D Ac 2V, cos 6 T

S a o } 1

|
Homosxus, paiee,

ac dc de ‘
A = — AF:—— s — —_— < e
‘=or o T—To o

HaXOJIUM BBIDAMKeHHEe g pacnpenieleHusd KOJIMYECTBA 3ﬂCOp6[ip0BaHHHX
MOJICKYJI BOJb IIOBEPXHOCTH:

Wea Il

j LP—— — ® 08 0. (13)
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- U3 upubauskennoit sasucumoctn [ or yraa 0 MoswHO Haiitm pacmpefe-
eHIle II0BEPXHOCTHOTO HATSMKEHUs BJOJb IIOBEPXHOCTH KAIIM:

0
T do ds aT ds ToyVydcos 0
g== —df O o= 16 10= _0—2'—*‘_“—:
5 29 T+~ r 9 0-10n/2 =02 ar  ac
i “or
i e s ds TWVedcos 6 - (14)

dc aD

Ifle G-, — HOBEPXHOCTHOE HATAMkeHLe Ha BKBATOPe KallId.

3Has 3aBUCHMOCTH II0BEPXHOCTHOTO HATSKEHUA OT yraa 0, MoskHO IepeiiTn
k (OpPMYJINPOBKe I'DAHNYHEIX YCJIOBHIl M OIPENEeNEHNI0 NOCTOSHHHX by, b,
b,, @, W a, B BEIPAKeHNAX JJIA KOMIOHEHT CKOPOCTH, CKOPOCTH IafleHu s KaIlIN
U n BBefleHHOIT HAMH KOHCTAHTH V, B BEHpasKeHHEN I/ TAHTeHIMAIBHOU KOM-
MOHEHTHl CROPOCTH HA IOBEPXHOCTH KAIIM (BCETO CeMb HOCTOSTHHBIX).
BrimmcriBast Bce IpaHmYHEIE YCIOBAA, HMEEM

bycos 0=— Ucosh
a ) opm r - oo. (15)
—bysin = sin §
T'panuuwnie yeaosusa mpu r = 0:
I’sz—‘—l—b3+ 5 g (16)
ua a®
. a,a? . -
Vo= 10y =0 &
b b -
V — 2 Yy = ! _‘/ 18
6 2q3 3 2ur ¥ L
o a,a? T
Vo= o N : (19)
Hamee, . . ,
J B5p.by <
])rr:;p-][_zy‘ - = ( )1_1— 4 +(94°')ga>'cos.e *7
9, .\ ad @
_ 3ub,
M ar .
p,,=——aa; cos 0,
9
Py—— ot sinf;
u3 (4) n (5) HaxommM
£) O =
— (B2 g o —gp) gat- D =— Lag, (20)
\ a® = at ' ’ a 5 #
oI V8 ds
by +‘_—I o¥ o8 9 et aa,. (21).
at aD dc 10 )

I3 prux cemm ypaBHeHuii ITOCJIe bIEMEHTAaPHBEIX, HO HECKOJBKO MIMHHBIX
npeobpasoBaHmii, MORHO HaliTl 3HAYeHUs BCEX HEW3BECTHBIX IOCTOSHHEIX.
To o6GcroATenbCTBO, 4TO CHAETAHHOE HAME IIPENIOJIOJREHIE O paclpefese-
HUU TaHTeHINAJILHOIL caaralomeil CKOpPOCTH II03BOJIAET YAOBIETBOPUTH COBO-
KYIHOCTH ypaBHEHUII M I'DAHUYHBIX YCJIOBHIl, CIYIRUT JOKABATEILCTBOM €TI0

*  MEI BRIIOYIIIX BHENTHIOW CHIY, NSHCTBYIONLYI0 HA KaIII0—IOJIHEI €6 BeC—B HOP-

MAJBHYI0 KOMITOHEHTY Hanps:keHus (cm., manpuvep, L a m b, Hydrodynamics, p. 589).
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npasuapHocTH. [locKombRY ypaBHEHUS JHHEIIHBI, Halle peHICHHe eRuiCTse

HOEe.

Mer me GyjeM IPUBOANTH 3HAYCHHUA BCEX IOCTOSHHEIX] OTPAHUYMMCS I
BBIPA;RCHAEM JJIA CKOpOCcTH NajieHusa U M CKOPOCTU JRUJKOCTH Ha II0BEPXHOCH

wamm Vo Cropocrs majgeHnA OKazblBAETCA PaBHOI:

oy 20040 da |
14 w ST
g 2G=ge P 5pa o]
3 o o,y 208 (73}
2 + v+ D (7‘ l
a C

(22

)

IIpu Ty = O Boipaswenne (22) mepexopur B Qopmyay Pridummcroro —

"9-8 | 05
Anamapa. Umen y = 2—14‘_8_1_

Da

TIOBCPXHOCTHO-aKTUBHEIM BerectsoM. llpm ¢ > w -+ u' dopmyma (22) mépe-
xonut B Qopmyay Crokca mias mapgeHus TBepporo mapmka. IIpn smavenuax v,
cpaBauMEIX ¢ (p + '), gopmyna (22) maer paa U 3HAYECHHS, IIPOMEIKYTOY-

Hble MeRay H{i/IJII{Oﬁ ramiaeii m TBEPAbIM IIIaPUHOM.

Taxuv ofpaszoM, Haauuwe paCcTBOPHMEBIX IIOBEPXHOCTHO-aRTHBHEIX Be-
IeCTs IPABOJUT K TOPMOYKCHUIO [BIrkeHus ramam. (GROPOCTh Ha IOBepX-

HOCTH XallJIl paBHA

loayvennoe serpasennie LIS CROPOCTH He MOMKET IIPETEHACBATL HA TOU-
HOe OIIMCaHle ABIeHUsS, HOCKOIbKY MBI He VUYHTHEIBAIN 34BHCUMOCTH G OT VIJa
0, m caefoBaTeIBPHO, BaKOH paCIpefeleHnsa KOHUeHTparuu (13) myeer anius

npulamyReHHBI  XapaxTep.

ds
Hopcrapasaa B BHpakenue AId Y :n{aqemm!‘
de
ds| RIT,
—|= """, MB HAXOJUM
de Co
T s
- ZH]'PSO
' Dacy

113 ypasueHua (24) MOKRHO CJeaTh HEROTOPHIE BEIBOJBI O B3aBHCUMOCTH
serTa TOPMOKEHHSA OT HOBEPXHOCTHOII awTUBHOCTH Bergectsa. llpemmosio-
JRUM, 9TO BaBHCHMOCTH ') OT ¢, MOsKeT OBITH BBHIDAKEHA C IIOMOMIBI0 1130TEPMb

Jlarryopa
5 ke !
== — (25)
keg
1+
T
rje k _olpepeiser peauduHy . ajcopbupyemMocTtH Bemiecrea, a ', — mipe-
nemsiyio apcopGmmio. 113 (24) u (25) cumenyer
2RT? k2 2RT3 a e D
= e =T (— =) (26)
Da (,, kew\* Da \ T /
1)
0D,
} ]l'('o =
Ilpn Maxplx 3amodHeHHAX NOBEpPXHOCTH, worjga — < 1, wraw caepyer us

o)

vpaBueHna (26), BeJmuymHa Yy pacreT IPONOPHUOHAIBHO RBAAPaTy amcoplu-
PYEMOCTH BemecTBa 1, CIeXOBATEILHO, B TOMOJOIHMYECKOM PAAY — IPOIIOp-
IIIOHATBHO KBappary woadduiuenra Tpayle (mamenenue Beanmuunusl ) ¢
JUINHON T[eIM CPAaBHHUTEIBHO MAJ0). STOT BLIBOJ HaIIes] CBOE HOATBEpPIRACHNE

(2¢

(24)

BbIpasRaeT TOPMOjHEeHUe JBUMReHNA KaIlIn

)

| : e
— | u3 QopMyH Tugcea:
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- - - 1K
eme HeolyOmixopaHubX onsitax T. A. Kprorosoit. Ilpn ¢ =2 nmim Iy=
k

. I‘ ‘
=—‘:”—‘ KOOD(QOUOUEHT v IPOXOANT Yepes MaRCHMYM:

_ BTH-IT, 27

ol _
I 20D

J1st gosmimdecTBeHHOIT ONEHRHE BEJIMYNHBL Yy MOFRHO BOCIOJIB30BATHCH 3HA-
YeHHSMI 8, HAIICHHBIMI OJHUM W3 HAC B Apyroii paGore muas JIBYX IpeNelib-
HBIX CJIy4YaeB — JKUKOIL Kamum ¥ TBepyoro mapuga (10). B sroit pabore mo-
Ka3aHO, 9TO BeIMYNHA § B cIydae AUQPY3UN K IMOBEPXHOCTH yRUJKON RaIIIH
n B caydae pupdysnn K TMOBEPXHOCTH TBEPHOTO Iaprka

[/ DaN's
sk (28)

\ Vo

< D(l2 \ 1/’:

5~ (2N 29
(22) (29)

NS

Rar Bupnmo us comnocrasienung (28) m {29), B mepBOM ciydae BexddnHa 3
ORa3bIBACTCA B HECKOJILKO pa3 Goublveii, uto coorsercrByer Gosee Giaro-
IPUATHBIM YCIOBUAM I ROHBERTUBHOU nu((ysum B ciaydae IpaHUIBI pasfe-
Ja SRAJIKROCTh-KIKOCTD.

IlosToMy pis OIEHKHM MaKCHMAJIBHOTO 3HAYEHHS BeIHYHHBI Y, KOTOpOe
MOYKHO OJKHAATh IIPH TOPMOKEHHN XOPOUIO PACTBOPUMBIMI ITOBEPXHOCTHO-
AKTHBHBIMI BellecTBaMil, HeOOXOAUMO IOACTaBUTH B (24) sHauenme & u3d {29),
HPEeJIOJIORITB, TeM CAMEIM, UTO JIBIJREHNE JRUIKOCTH HA IOBEPXHOCTY KaTllIn
| NOMHOCTHIO TIOTANICHO —IIOBEPXHOCTHO-AKTUBHBIM  BEIICCTEOM.

Taruy oGpaso,

i’R’I‘l‘g _DE e (30)
U

B cayuae ciraboro ropwosenns, HampuMep IIPH JOCTATOYHO MAJbIX KOH-
HEeHTPAIAX HOBEPXHOCTHO-aKTHBHOIO BeniecTsa, 060Jee IIPaBUIBHOE 3HA-
YoHUe v MBI IOJIYYNM, TIO/ICTAaBUB B {24) sHavenue & u3z (29):

2RTT; Da)‘r’f
L Dac, Ve ’

MBI BRUIM, YTO TOPMOKEHIIC YMEHBIIAETCH ¢ POCTOM CKOPOCTH IIPOTOP-
nuonaasHo U7, rie n de:mut Memay Y, m 1/,. Iladg comocrapimenms Teopun
¢ DRCICPUMEHTAJNBHLIMI JAHHBIMU  CJVYail KaIvii, BBITeKAIOMIeIl M3 Ralui-
Jdsipa, mpefcTaBiIser 06abinme ymodcTma, YeM cayuail ¢BoGOgHOTO IajieHusd.
XOTs iBUYREHIE SKUKOCT B HTOM CIAydYae OTIMYACTCH OT [BUIKCHUST B ¢BOGOM-
HO TIajaIonieil kamie M3-3a BIMSHES CTEHOR RAIMIISAPA, KAYCCTBEHHO MOJKHO
TTOTIPesRHEeMY TIOJIb30BATLCS BBRIpaskenuenM (22) A CKOPOCTH JBIIKCHMS HA
TTOBCPXHOCTH KAaILIM. JTO OOCTOSATENIBCTBO Yike MOAPOOHO 00CYHAAIOCh HaMN
[8]. Buauenme 3 vy BHITCRAMOUIEIl KAIUIN 3aBHCHT OT peskmMa TeueHud. Kar n
rpu ¢Bo0OJHO TAJIAlONell Kalle, IOBEPXHOCTHO-aKTHBHOE BeIecTBo Oyper
CTPeMUTHCST 3aTOPMO3UTH TAHTEHIMAIBHOE J{BUJKEHNE HAa ee IIOBePXHOCTH.
B mpemeasnoM ciydae ITIONHOCTBIO 3aTOPMOJKREHHOTO TaHIEHINAIBHOIO JIBH-
JREHI S BEITEKAIONIAS RATIA OYyJeT TONBKO BCECTOPOHHE pacuypAThed. Taxoit
PesKUM BHITERAHUST KA XOPOIIO M3YYCH JIJIs1 PTYTHEIX KaIleJb, BHITERAIOMINX,
HalpuMep, 13 walmIspa nossporpada [11]. 3mech rameHnme TaHTEHIMATb-
HOTO JIBUKEHNs BBI3BIBACTCS 3apsoM JABOiHOrO cxosd (8) mum apcopbmueit
TIOBePXHOCTHO-aKTUBHBIX BeH[eCTB, BBEJECHHBIX B PACTBOP.

Cpenree 1o BpeMeHn {3a BpeMsI RallaHOS T) 3HAYEHNE S [JIT TAKOTO PEeKIMa
oprro ouncaeno WMiabrosmuem n Paiimmmom n Max Imimaspu [11]. Io mopsan-
RY BEJINYHHBL OHO PaBHO

S=y D=
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oT? BT e ;,
s~ 077 — (31)‘

Ecan TaHreHua bHOe JBUYREHIE OCTAHOBICHO HE HOJHOCTHIO, BEJMYMHA
TOPMOKREHI OYAeT MeHble BRMHCIACHHON mo ypasuexnio (31). B caygae so-
TeKAIOME! KA BeJINYNHA O MOKET OBITh VOOHO OIEHEeHA U3 OTHITA IO 3Ha-
YeHUIO TTPEJIeIBHOTO TOKA , KOTOPHIIL TeYeT Ha RAILTIO, IIPH HATOARCHIIT KaTOTHOI
TOJAPA3ANMAN B MPUCYTCTBUN KAROIO-HNOYAHh BOCCTAHABIMBAMIIETOCH BEIIe-
¢TBAa, HANpPUMepD UOHOB PTYTH.

Orcrona

3. CropocTh HOJAYH BEHIECTBA OHpefedseTcs acoponeii ‘

IIpr memienHOil KUHeTHEe afAcopOIUM IIOTHOCTEL TOKA YacTuil 7,, ¢u-
rypupyomas B rpanundrom yeaoeuu (10), oumpepenserca cropocthio ancopo-
muonnoro mpotecca. CaemoBarensro, aud(ys3us BemecTBa MPOUCXOANT JI0-
CTaTOYHO OBICTPO JJISL TOTO, YTOOBI NMOIACPIRMUBATE ¥ MOBEPXHOCTH KATLIN I0-
CTOSIHHYI0 PaBHOBECHYI0 KOHTEHTpanao c,. CyMMapHas CKOpoCTh Hponecca
Oyjfer paBHa

: . . P ., B
]nZ—Pkl)*{Q(%:l):—P{Fu)—Efr_:‘Q(CuFo)Jr

a
= (32)
Jor
rpe P(I") —umeso MOJIery:r, HeCOPOMPYONXCA C  e[HHHIEL HOBEPXHOCTH
B eUHATYY BpemeHH, a ((c,,I') — 9mcao apcopdupylomuxca MOTEKYT; depes
[P 90
\or  or

Mopcrapnaa B (10) smauenme ;j, m cunradg Gopmy Kammm cepudyeckoii,
TaK 4TO

o 0003HaYCHA BeJIMUMHA

S - 21, cos §
7 A7 waswn O F 0
Vig=Vosinb m div V, = =
HAXOJ[ITM :
ATV
M=—=2"¢os6. (33)

oa

Suas paciipefiejienne ROHIEHTPANUN BIOJIL IIOBEPXHOCTII, MOMRHO HaliTH
3aBUCHIMOCTDH TTOBEPXHOCTHOIO HaTsMeHns oT yrJaa 0:

(i}
= s O N g '
= \S ( il de——i‘gﬂrn:cw’n—-h—‘g_ 4es 0' (34)

o' a0 xa oI
9
C momomipio 9TOr0 BHIPaKEHHST A IIOBEPXHOCTHOTO HATAREHNS, TIOBTODAA
BRIKJIAKN, aHagormynbie (15)—(21) mpepwinymero maparpaga, MOMRHO HAalTH

CHROPOCTH MAaNECHUA KT

o 2T, | ds
5 " ga? R e T ar
> Zo— ga< asaa 7 -
g=2—rle : (35)
3w G o 20y | ds
pai R DLk ==
AR T
Cropocts jBmsmeHns Ha HOBepXHOCTH V paBHa:
- [ ( o ’ a&l
v —— p—ep )‘g ] (36)
3 2 | o0s \
RIS TR ===l
' " aa Jr |
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opMya (35) AJIA CKOPOCTH MAfeHNA KAIIA B CJIydae MeJJIeHHOIl RUHeTHKN
qcopbmi o opMe BechbMa CXofHA ¢ (22) mum ¢ GopMyIoil IS CKOPOCTH
eHIsi PTYTHOIl Kamum B pacTBope siaexrpoauta [9]. B ormimume or (22),
Ha IIOTydYeHa BIOIHE CTPOTO (KOHEYHO, B IPee]ax MPUMEeHUMOCTH CaMoil Teo-
s '.9—“ pop-
aa |0

i (35) mepexomut B Qopmynay PribunHCcKOrO— Amamapa wiam 3aROH
OHCA. :
PacemoTpuM HeCROIBKO IOIpoGHee BeamunHy v. BocmosmszosaBumcs $op-
yyamoit I'mG6Gca, maxomum:

). B 3aBucmMocTH OT 3HAYEeHMA UIEHA TOPMOJKEHHS Yy =

-5l
3Hauenine y ORa3BIBACTCA 3ABUCSIIM OT HPEACTABICHUII O XOjie ajcops-
muoHHOTO npormecca. Mbl paccMOTpEM 3[ech ABa CIy4as, OCHOBHIBASACH Hd
JOIyIeHuN, 4TO DPABHOBECHAS 3aBHCHMOCTL Iy OT ¢, BHEIpasmkaercs ancopo-
MOHHOIT m3oTepmoii JlanrMiopa. JTo fomymieHre IpH ajcopOuuy Ha TpPaHHIEe
PIyTH/PacTBOpP HPHOJIUKEHHO CIIPABE[IMBO JJIsi BEmECTB C 3—D aroMamm
yraepoja B Moueryse. ApcopOmmonnas msorepma Jlamrmiopa pomycraer
pPa3IUIHbIe KIHETHYCCKUE MCTOJMKOBAHHA. KCIM MPeInososKuTh, Kak 9TO Jie-
JaeTest OOBIYHO IIPH HIEMEHTAaPHOM BBIBOMe (JOPMYyIs! JIaHTMIOpA, 9T0 CKOPOCTH

aﬁvl
Ty

oT; RT

ds
dc| @

(37)

aac,

{ I
pecopbrun pasHa P= o,I'), a cropocts amcopbuunm Q = B¢, (1— =)
3 ee]
(rme o, m 3, — moCTOAHHEE), U CIEJOBATEIBHO,
a I .
Cp=—"r — (38)
[
Bo Ty
1—
T
10
L9}
— — Q=12 (39)
or Q) LT
—F
Cormacuo (38) orHOIICHUE B" PAaBHO BeJWUYWHEe, KOTOPYIO MBI 0003HAYNJIN
peime (ypasaeHme (25)) qepea k.
Ilopcrapisaa sHaveHns BCeX BeIMYUH B v, HMeeM
2RT T
— >, (40)
a ag

|
\ ¥Ypasuenue (40), moncrasuaa I'y u3 (25), MOIKHO TaxyKe 3alncaTh B BUJE
2RT k2c,

a8y AC“

14+

~

Y —=

Tax rax Beamuuaa $; MOIKHA 32BHCETH B MEPBYIO 0Yepefb OT CBOUCTB IIO-
JAPHOI TPYIIEL, TO 3y, BEPOATHO, MAIO M3MEHIETCS HI, BOSMOKRHO, HECKOIBKO
yOBIBaeT Ipn VBeJNYeHNH [IMHEL memt. TawxuMm oGpas3oM, IIpW MaJbIX 3allol-
HEHUSX U B HTOM CIy4ae P{erT TOPMOKREHNUSI PACTET B TOMOJIOTHYECKOM PAAY,
KaK KBagpat apcopbupyemoctu. U3z (41) caexyer, 9To BeamumHa Y MOHOTOHHO

2 RTkTs
pacrer ¢ poctoM 'y, I cTpeMmTICH R Ipefely — — = npu opubmmxennn [y
0@
S s

B 6Gomee mospunx paGorax Jlanrmopom [12] Gbrza mpeiroskeHa nHas cxeMa
KUHETHRY afcopOmun, B KOTOPOIl MPMHUMAETCH, 9T0 CKOPOCTH afgcopOuun Beer-
na paBHAa (= 3, M HE 33BUCHT OT CTelleHN 3aMOJHeHNs TIOBePXHOCTIH.
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Eemn mpuHATh, 4TO PaBHOBECHAA afcopOnus BHIPAsKACTCH HONpPE;RHEMY
‘repmoii Jlanrmiopa, To cropocTh mecOpOIMM FOMKHA BHIPAKATHCH (OPMYI
a,I’y

ry

P=

Voo
IIpun rakoii cxeme afcopGIMOHHOTO TPONECCA BBEJCHHAS HAMIT BEJHYM
o OKaBBIBACTCH DARHOIL

(o

T g r

e [ 0y
HOI_LCTaBJIHH 9TO 3HavYeHlle ¢ B ’\3/) I 3aMeHsAd ¢y 11 ~—0/1 X 3HAaYCHUAMN H3
' \o

(38), maxomuM [JIA YICHA TOPMOZKCHUA CHCAYIOUIEC BHIPAKCHUE:

P 2RIT,; /1__ B\ _ 2RT ]LF 1_ ITn \) (42)

\
Qo . X\ T o o

JTO BBIpayKEHIE COBEPIICHHO AaHAJIOTMYHO ypasieHnio (26), TOIBKO BMes
D
CI0 -~ B HEM CONlePAMATCA  BETMIMHA Bo- Kar m B cayuae ypasuenus (26),

¢ pocTOM anicopdmum BeamYnHa Y cIlepBa pacreT, TPOXOJAUT UYePes MaKCHMYM
u zarem yOwBaer mpu I'y — I'o,. Ilpm manmix sanosmenunsx ypasnenne (42)
copnafaer ¢ ypasueHuem (40).

4. Cayuaii HepacTBOPEMOI'0 HOBePXHOCTHO-AKTHBHOIO BEIIeCTBA

B mpepexsnoM caydae HepacTBOPHMEIX TTOBEPXHOCTHO-AKTHBHBIX BELIECTS
C[IMHCTBCHHBIM MEXaHHU3MOM BBIDAaBHUBAHIA KOHIEHTPAINI II0BEPXHOCTHO-
AKRTHBHOTO BEIECTBA BIOAb IIOBCPXHOCTH KAIIM SIBIACTCHA IIOBEPXHOCTHAM
Ty sus.

Pacnpenernenue ROHIEHTPANUM II0BePXHOCTHO-aKTUBHOIO BEIECTBA BHOME.
HOBEPXHOCTH KAl OyAeT OUpeNieIAThCA YPaBHCHHEM HOBEPXHOCTHOIT KOH-
BEeRTABHOIL pudysun:

div (IV,) = DSV‘T

Dy 1 ar \ o
—(sm G-I = qmﬁ / (%3)
asinf g a* sin0 90 a9
e QUITICHT HmOBepXHOcTHOI Aud@ysunr moBepxHOCTHO-aRTUBHOIO
BEIECTRA.

Cumrasi, Kag W panHblle, MN3MCHCHUS ROHIEHTPATUH MaJbIMU ¥ CRODOCTH
JIBUYKeHUSA SRAIKOCTU BJIOJIBL IIOBepxHOCTH pasHoii Vgsin, maxommm:

Dg 0 (. . o\
2aV 'y cos 0= sin @ —— |
sin 90 09 /

§101001

2aV Ty

P—=— cos 0. (4»’1)

Dg

Taxum o6pasom, pacnpenieseHue IIOBepPXHOCTHO-aKTIBHOTO BEIECTBa B0
MOBEPXHOCTH B 9TOM ClyYae COBepIIeHHO aHaJormuHo (13) m ormmyaercs ot
(13) TombKrO BHAYEHMEM IOCTOSAHHOIO KOHPPUIHEHTA. AHATOTMIHO

fa
: ds or
0 = —_— =
or o6

d8ts =g, — (22 20l 59, (45)
‘ =2 \ér/) D

4]

o9

T
f5&
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03TOMY MORHO, He IOBTOPAA BEIRIAAOR IIPEBIAYIETO Haparpada, HAIMcaTh
MefyIonee BBIPasKeHMe MO CKOPOCTH MafieHUusd KailjiM:

2 aly | ds
5 ¢ ) za2 po- A — D f—or
=5 = (f — pPo) 82~ 3 S
U= — C At S (46)
3 5 ey 24Ty | 05
2o B
Dy | ot
2a1y | ds ]
y= "= BEIDA/R4ET B HTOM CJAydYae TOPMOKEHHE RAIIM IOBepX-
Dg
0CTHO-aKTUBHEIM BemectsoM. Ilpm MammIx 3amomHEeHHAX
o', aRT
: D
s

1. . TOPMOZKEHIe PAacTeT IPONOPIHOHATILHO acoPOHPOBAHHOMY KOJINYECTBY.

5. Comocrasienme ¢ Teopmeii Byccmmecra mw I'm6oea

B ¢Basu ¢ monyueHHLIMI pe3yibTaTAMM IIPeCTABISACT WHTEPeC CPaBHUThH
Iy TeOPWI0 ¢ TMI0Te30il IIOBePXHOCTHON Bs3rocTn ByccnmHecka.

Taroe cpaBheHme yixe GLIIIO IMPON3BENeHO HAaMu B paboTe, IMOCBAIICHHOIN
ABHKCHNI0 PTYTHBIX Kalelb. TaMm GBLIO MOKAa33HO, YTO BEJIMYNHA, (IOPMATIBHO
ITPAOIIasA POJb IOBEPXHOCTHON BABKOCTH, T. €. KO3(QOUIHEHT IIPOIOPIUO-
HATHbHOCTH MEJKRAY 13MCHEeHHeM IIOBePXHOCTHOTO HaTdyKeHHA M JABepreHiueii
MOBEPXHOCTHOML CHOPOCTH

N
—_

Ac=edivyV,,, (48)

o
3

0Ka3bIBAETCS 3aBUCAILICIL OT pasMepoB KaIJad W CBOMCTB HJIERTPOINTA, a He
TOTBKO OT CBOICTB IMOBEPXHOCTH ;REAROCTH®. K amazormymoMy BEIBOLY He-
rtrpyzmo OPUTTH W B CJIy4ae PacTBOPUMBIX I He PACTBOPHMBIX ITOBEPXHOCTHO-
AKTHBHBIX BeIIECTEB.

Heticreurensno, n3 (14) n (12) ¢ y4erom (23) mus caydasi, KOTJa JIMMUTH~
pylomieit cragmeit samigercd obneMHAaA MUYPY3US ITOBEPXHOCTHO-aKTIBHOTO
BeIeCTBA, HAaXOMNM
ds

dc

Tod _ va |

D g,

AHAJOTMYHO AJEd caydas HosepxHocTHO muddyanm u3 (14) m (45) ¢ yyerom
sHavenns V, nmeem
Tea® _ qa

Dg 2

da
2

Taxny oGpasom, Ipeamososkenue 0 TCM, 9YTO BOPHERT TOPMOKEHIS OIIpe-
JlelIgeTes1 IOCTOAHHOIE TOBePXHOCTHOI BA3ROCTHIO, 3aBHCAINIeIl NCKRIIOIATEIbHO
OT CBOIICTB TIOBEPXHOCTH JRHAKOCTN, B 00OUX CJAYYasX HE OIIPABJBIBACTCH.
910 0COGEHHO CYIeCTBEHHO B CJIyYae HePaCTBOPUMEIX INIEHOK, TAK KAK HMEH-
HO B HTOM CJIydYae CYIeCTBOBaHIe II0BEPXHOCTHOII BABKOCTH B cMEICIe Byc-
CHHECKA IPECTABIANIOCH OBl Ooiee mpaspomonoOHbM. TOXBKO B ciIydae pa-

* CTporo roBops e COOTBETCTBYET He OOBIYHOIT 00BEMHOIT BAZKOCTH, a BeJINYNHE, B MHPO-
JMHAMIKE HOCAIIEIl HasBaHne BTOPOI BABKOCTH. B IOcienHee BEpeMs B JINTEPATypPe HEOIHO-
KPaTHO PACCMATPHBAJIACH BEJNUYNHA TOBEPXHOCTHOI BABKOCTH, COOTBETCTBYIOMAs OCHIYHOM
00BeMHOIl BABKOCTH, KOTOPYIO HY;KHO, HAPUMep, YUUTHBATH B ONPEleJICHHBIX CJydasx
[P TEUEHUN IIOBEPXHOCTHBIX CJI0EB, CONEPRAMINY OPHEHTHPOBAHHEIE MOJEKYJIbl HOCTATOY-
HOW JJIMHEl B TBYXMEPHBLIX KalmuIApax, nminm npm apyrux gehopmanmax casura [13]. Hpn
TAHTEHI[NAJIBPHOM ABUGHNH HA IOBEPXHOCTH KAlan aedopMalun MOBEPXHOCTH HMEIOT Xa-
paKTep paBHOMEPHOTO PACTAMREHUA MM C/KATHA N TAKOTQ PO NOBEPXHOCTHAS BABKOCTH
le MO/EeT Ha Hero BINATh.
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CTBOPUMEIX IIOBEPXHOCTHO-aKTUBHBIX BCINECTB IPU MeJIeHHON KITHETHKE &
COPOIIOHHOTO TIPONecca BeJINYNHA €, NeHCTBUTENbHO, OIPeIeIAeT s CBOHCT
MH ITOBePXHOCTH ¥ PaBHA, Kar BujHO n3 (14), (34) u (36),
' ds Ty

or o«

(R—==1

HeszaBucumocTs BeIMYUHBL ¢ TPU MeJJIeHHOII KUHETUKE ajicopPOIIOHHOK
Impomecca OT Pajlyca I PpeskIMa JBUKEHUS HENOCPeJACTBeHHO BBITEKACT I
TOTO, YTO BEIPABHHBAaHNE N30BITOYHOIT HOBEPXHOCTHOII KOHIEHTPAIMN 3/
3aBHCUT JHUIOH OT COCTOSIHUS II0BEPXHOCTHOTO CJI0A 1 005eMHOII ROHIIEHT DA
pacTBOpa; MOCHeAHAS sRe, IO IIPEIIOJOJKeHNI0, COXPaHAET IIOCTOAHHOE
geHne. Bcee ske m B HTOM caydae CXONCTBO ¢ BHIBOIOM ByccmHecka mMeer Uik
CTO (JOPMaTbHBIII XaparTep, Tar Kar (U3MYECKHIl CMBICT KODQQUIMEHTA
B Hallreil TeOPUN COBEPITEHHO WHOIl M, B OTJINYHEe OT HpefcTaBIeHUA O HOBEPX
HOCTHOI BfA3roCTH Byccmmecka, me MoskeT OBITH IOHAT 0e3 yuyeTa CYIIecTso:

-0

- . 2 b
Banng obnemuoil Gassl. G YKa3aHHBIMI OTOBOPKAMI BEJIHUNHY € =~'{)~ MOZRH0

paccMaTpuBaTL KAk Mepy HEROTOPOil JWHAMHYECKOINr YIPYTOCTH IOBEP]
HOCTHOI'O CJIOS, OIpeNieJIsionieil ero crnocoGHOCTh CONPOTHBIATHCH IOCTOSR
HOIT medopManum, ¥ COMOCTABUTH CO 3HAYEHUAMN YIPYTOCTH IT0BEPXHOCTHHE
crroes, HalifeHHbx ['uGGCOM.

I'm66c paccmarpmBaeT M3MeHEHUEe IIOTPAHIYHOIO HATAREHUA IIPI T3Me-
HeHNH BeJIMYNHBI HOBepXxHOCTH [14] m BBOXMT mpejcTaBieHme 00 YIPYTOCH
(elasticity) ToErOrO Ccuos srmArocTH [, OTTPAHUYEHHOTO G ABYX .CTOPOH OF
npnIerajomux K HeMy rasoo0pasubix (as, ompepenss £ ypasnennem (643)

s FHS'

A.S

RoadPunuenr 2 B ypasuenun 'nG6ca cBg3an ¢ HaImUIEeM [BYX IIOBepPXHOCTe]
pasnena. Ilpu ompenernenun Beawunnbl F T'uG6c mpmHHMAaeT, YTO Me:RAY IO
BePXHOCTBIO CJI0S M HPUJIEralomuMI K Heil sileMeHTaMu o6neMa CIosg  BCETfA
CYHIeCTBYeT PaBHOBeCHe, TaK KAK BO3HMKAOI[Ie IPH M3MeHeHuu S Hapy IIeHIL
TAKOBOI'O BCJEACTBHE MOl TONUIMHBI TIEHRN IPAKTIHYECKW MIHOBCHH)
BEIpaBHHBaIOTCH. HampoTus, BrIpaBHHBaHWEM pas3iIudmii KOHIEHTpanuii B
TOHKOM CJIO€ BJJOTH IIOBEPXHOCTH MOKHO IpaKTHYeckn IpereGpednb. B amix
YCIOBIAX BeaunumHa f MOskeT GBITH JIETKQ BBHIYHCIEHA N3 BeJINYUH, OIpefe-
JAIONUX PaBHOBECHOe COCTOsiHMe cucTeMbl. [Ipumenum xoj paceysraenui I'n6-
6ca k CJayyaio, aHAJIOIMYHOMY paccMarpmBaeMomy Hamu. lMeHHO, mpenmo-
JOFRIM, 9TO aficopOMPYIOITeecsi BEIecTBO PaBHOBECHO PACIPEREIeHO MEesK[Iy
MOBEPXHOCTEIO I 00HEMOM ¢ HEROTOPOIT (hassl, compuracalomeiics co BTOPO
¢asoii, He cofgepxrameil STOro KOMIOHeHTa, I 0003HaUNM yYepe3d g o0Iee KOMM-
YeCTBO aficoPOIPYeMOro BeIecTBa. Oqun;(no qTo

/0

. g\ dec // \
E=8§—) —5 s
\ a8

U, TaK Kag

. ds —  or /
f.LZ—'S o129 (‘ (‘}9)
ac ' dd
Ypasrenue (49) sxsupamentno ypasmeHmio {(655) I'mGGca. Paccyorpuy oT-
MIGIBHO JIBA MpefedbHEIX caydad, rorga STy € cg, T.e. KOTA KOIIYECTBOM
BEIeCTBA B TIOBEPXHOCTH MOZRHO npeno6peqb IO CPaBHEHMIO C KOJIMYECTBOM

B 06BeMe, n o6 paTHELL C‘IV‘{&H rgorga STy > cv. B mepson caydae n3 (49)
CIaeNyeT

do TS RIT: S RIT? i
E:—_L:____E — 0, (DO)

de ¢ c (% ch
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g
h — — — TOMIHHA CIO0s. Bo Bropon cayuae

L=

5 o

, AJIA MAaJbIX 3aI0JHEeHUIl,

E = RTT,.

Vpasuerne (50) 4pe3BBIYAIHO CXOske ¢ NOJYYEHHEIM HAMH COOTHOIICHHEM

VIS BeIMYNHEL ¢ B CIIy9ae TOPMORCHUS IPHU 3aMejeHHolr obseMHON paddy-
72

RTTS &

€ = 5
c D

B mocmepmee, omgHaro, BMeCTO 00paTHOIl TOMMWUHBL CJIOS SRAGKOCTH /i BXOJIUT
3 —
BeTHANHA -, obxamatoniasg PasMepHOCTBIO CM ! cer. JTO pasaudme B pPas-

MePHOCTSIX BIIOJIHE €CTeCTBEHHO, TaK KAK PAaBHOBECHAH YHDPYTOCTh INICHKN
E B cmpicite I'mG0ca BRIpaszkacT M3MeHeHHe HATAKeHHA IPH HEKOTOPOI fe-
gopmaruIr, a BeTUINHA ¢ IPU HeKOTOPOil CKOPOCTH Jed)oPMAIy HOBEPXHOCTH.
Orsomenune e/E ROMKHO, CJIEOBATEIBHO, HMeTh PA3MEPHOCTH BPEMEHH.
IogoGuBIM s1e 00pasoM JUId ciayvas 3aMeIeHHOH IOBepXHOCTHOI muddyaun

Jc |a?
BeJIUYnHaA € = FO JI—““D—S OTIu4vaeTcda oT BbIPARCHI A, HOJIy‘IGHHOTO It

YOPYTOCTII HEpacTBOPHUMOIl ILIeHKN, woddunuentom a*/Ds, Taxne o06aa-
JAI0IUM Pa3MepHOCTHI0 .BpemeHn. Jlerxo coo0pas3uts, 4TO0 OTHOImeHue e/l
0 TOPAMKY BEJWUYNHLI BCeTfa OIpefelideT BpeMs, HeoOXxoauMmoe 4TOOBL Jug-
{ysua B yCcIoBHAX JAHHON cucTeMbl BhIpaBHAJAA Obl HapylIeHHE paBHOMep-
HOCTH OOBEMHEIX HJIN IOBePXHOCTHBIX KOHIEHTpaimii, BBI3BAHHOE OJIHO-
KpaTHOIl medopmarmeil ITOBEPXHOCTH.

OTOT ¢ocOo0G TPAKTOBKM IPHBORUT K CICAYIOIIIM BLIBOJAM, HPEJCTaBIAI0-
IIM HEKOTOPHIT nHTepec. [lia raleliex pryT B TINIepuHe ONEITaMH bBarorn-
Koit u OpymruHa [3] JOKA3AHO, YTO B OTCYTCTBHH IIOBEPXHOCTHO-3KTUBHBIX
BEIIECTB M 3apsf0B JBOMHOIO CJOA CKOPOCTh IajieHud B Hpefelax OmmboK
OIBITA, COCTABIAINIX IIpUMepHO 2%/, BHpamaeTcsa QopMmyaoil Apmamapa —
Puigunuckoro. Orciofa ,caepyer

6 p

rag Rar p o= 10, v <71,2me < 3-1072. Ilpenuoaosum, 4TO B IePBLIE MOMEHT

| mocse ABOIHOTO pacTAKeHNs MOBEPXHOGTH pasfelia PTYTh/TIENEPUH HOTpa-
HUYHOE HATAMEHNE €€ CYMICCTBEHHO OTIMYAIOCH OBl OT CBOEIO CTATHYECKOTO
3navenus, Hampumep, Ha 10 gum|cM, 1 0603HAYMM BpeMs peJaKCalU HTOTO
HPEIIOTAaraeMoro COCTOAHNA TTOBEPXHOCTH 4yepes T. Torja, cOrIacHo CKa-
3aHHOMY BHIIe, K =10; crenosarensno, © < 3-1073,

Xorsg B cayvae ABUEGHHA IMYy3BIPHKOB BO3JyXa B BOJC M HE CYLIECTBYET
elle OCTATOYHOII ACHOCTH B BOIPOCE O HOJHOW IPUMEHHMOCTH (OPMYIH Ana-
Mapa — PEIGUNHCKOTO, OJHAKO BechbMa BEPOSTHO, YTO HAOIIOJaBIIMECH OT-
KJIOHEHNS BHI3BAHBI HPHCYTCTBHEM 3arpA3HEHUil. Kcam 5To HpejnososeHne
MOKHO OYJeT ¢ TarOI0 ke CTEHeHBI0 TOUYHOCTH IMOATBEPJNTH HA OIBITE, TO OT-
clofia, IPUHNMAsi BO BHUMaHNe, 4To B 9ToM cayyae u =0,01, mamo Gyper cue-
IaTh BHIBOM, 41O T < J3-107%. BeiBoj sT0T, HecMOTpA Ha CBOIl IIperBapUTEID-
HEIIL XapawTep, 3acTaBigeT YCYMHOTHCA B TPABUIBHOCTH YACTO BCTPEYAIO-
IIXCA B JHTepPAType VTBEPIRICHUIL O CYMIECTBOHHEIX PAa3INYNAX MERAY LO-

IPDAHNYHBIM HATSMEHNEM CBeKeoOPa30BAHHOI i1 CTATHYCCKOIL TIOBC PXHOCTII
BOJIBI.
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6. CpaBneHne PA3IHYHBIX MEXAaHWSMOB TOPMOMReHHI

OryeTnsr BesYNELL v, COOTBETCTBYIOIIHEG CIYYasiM, KOIJA MeJJICHHOI ¢
nueil ABIAOTCA 00BeMHasA JudQY3us, afcopOnisa u MOBePXHOCTHAA TGy
nmupercamn 1, 2 u 3. OcranornMesA cHadYada Ha ONPEEIeHNII OTHOCHTEIRHON
sHaveHNd 00peMHOII n moBepxHOCTHOMH AuP@y3nn. Tar rar dTH ABA PO
NPOMCXOAAT HapalielbHO, TO pellalnee 3HadeHHe HMeeT (oiee OBICTDHI
OT KOTOPOro 1 OyJeT 3aBUCETh CKOPOCTH BHIPABHIBAHISA PA3HOCTH IOBEP
CTHHIX ROHIleHTpanuii. Bosee GHICTPLIT Hporece, OYeBHIHO, IPUBOAUT K MeHb
eMy 3HaYeHnIo v.

Corsracno ypasmenuam (24) m 47

~—

v1  2RTTGS /24T, |ds |\ RTT3Dg
s Dacy \ Dg |9T b= _ gs |
Dateq |—
ar|
5 n
Ilpm MampIx 3anOJHEHNAX BHPAKCHIE YHPOIIAETCS, TAK KK e =—RH#
d
M, CJIeJOBATCIBHO, .
Vi FedDyg
%5 o@D B

IIpu. ycroBuAX, ¢ KOTOPEIME MBI BCTPEYAeMCS B Ciydae BLITERAHUSI PIYIHL
03 RAOUJLISAPA OOBIIHOTO KAIlRJIBLHOTO diIerTpopa: @ ~ 5-1072, § ~ 3.107.
Haxee, Tak kax koapuuuentsi D u D, onHOTO 1 TOTO 5K HOPAJIKA BEINYBHEL *3,
T0 W3 ypasHeHus (52) ciaegyer '

v. Ty
— o =
RET

Hdaa Toro 4roel moBepxHOCTHasd HUQPY3usd CYIIECTBEHHO CKa3BIBAJIACH
HADANY ¢ 00BEMHOIT, HEOGXOMIMO, YTOGE! BHIIOMHAIOCH COOTHOIEHTe - > 1,

13
Jxa 0,01 M pacreopa tpermunoro aymiozoro cuupra B 1V NaCl, mo mamHbR
Opymrnua  [15], ma rpammme pryTs/pacTBOp Lo _ 1075, Tasux ofpasom;
Co

TIOBEPXHOCTHASA RUQPysus GyAeT CYIECTBeHHO CKA3BIBATHCA TOJBRO B CJIydae
BEIIECTB, MOBEPXHOCTHAS ARIMBHOCTL KOTOPHIX Ha MHOTO IIOPSJKOB HPEBH-
IIaeT aKTUBHOCTH BEI[ECTBA, B3ATOTO HAMH B Ka4ecTBe TUIIMYHOIO IIPUMepa
pPacTBOPMMOrO IIOBEPXHOCTHO-AKTIBHOIO COefuHeHHsi. Tarne BemecTsa, Of-
HaRo, yske OyIyT IParTHIeCKN HePaCTBOPUMBIMA. SHAYEHNE IIOBePXHOCTHOMH
audysuu MOKeT BG3PACTH, €ciIn O0HeMHOe BBIPABHHBAHIE ROHIEHTpPAIuit
HOIIOJHUTEIBHO 3aMEPKIBACTCH MEJICHHOCTHIO ACOPOMIOHHOII CTaful, Of-
HARO BPANX 1IN BTO 3aMejjicHrne (yHeT JOCTATOYHO BEIIKO, YTOGHL CpPaBHATH
GoJBIIOe DPa3iM4Yle B CKOPOCTSIX IOBCPXHOCTHOTO U OGBOMHBIX IIPOLECCOB.
Taxum o0pa3oM, eCam IOBePXHOCTHO-ARTHBHOE BEINECTBO BBOJUTCA Uepes
pPacTBOp, TO IpPONUECC IIOBEPXHOCTHOH muysum, IOBHAMMOMY, He HIpaeT
CYLIECTBEHHOM DOJIE IPU BHPAaBHEBAHUN Pa3HOCTell ROHIEHTpaIuil, BO3HHU-
KaoIUx 0garofapsa KOHBEKTHBHOMY IlepeHOCY. PaccyskjieEme 5TO Tepser
CBOI0 CHJIY A KAlleJder MIKPOCKOIUYCCKHX PasMepoB, HaIpuMep HpH ¢ =
=107%. B sT0oM cxywae cropocTh IO BePXHEOCTHOM [U QY 301 MOKET CleTaThCA
CPaBHUMOIL €O CHOPOCTHIO O0BEMHOIL.

IlepeiifeM Temephb K CpPaBHEHNIO CKOPOCTH OO0BEMHOI Ruddysunm co CKO-
pocThI0 aXcOpPOIMOHHOIO mpomecca. Taw ®ak HTH [BA IIPOLEcca IIPOTERAIOT
MOCJIE0BATENBHO, TO AJIA OIPeHeNIeHIs CKOPOCTH PeaKIAU B HEeJIOM Pellalonryio

* OnBITHBIX FAHHBIX I Dg B CITy9ae HKATKNX IOREPXHOCTEll pasaena, MOBHLHMOMY, He

nveercsa. MOMHO 11 PeIIONIOMKUTE, OGHAKO, 9TO 110 KPAiiHeil Mepe A BemecTs ¢ He CIHIIKOM
RAUHHOM Uenbl0 M _NpH HeGONbmMX saunonHenuax Dg HA IIOBEPXHOCTH BOJBI M Ha

TPaHHIC BOAA/PTY1h N0 HOPAAKY BEJHWYUHH He oriandawTrca or D.
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p ITpaeT Goiee MeJIeHHEBI, KOTOPEIIl, CIeI0BATeILHO, faeT GOJbIIee 3HA-
e rovpuimenta TopMmoskenus vy. Ilpm sTOM pacdere MBI OrpaHHYNMCH

0T TA
°H

ormacso ypasuenusm (24) u  (40)

v 2RTTX%  2RT Ty Tevy  Bod ,1 ot (53)
et — = —(1——). 23
Y2 Dar, a oy Dey 1)( F”/

. Taxum oGpasom, oTHONIEHNe 3HAYeHUS ajCOPOIIOHHONO TOPMOREHHS BO3-
pacTaeT IIPU yBeJIWYCHHN KOHLEHTPAIMU PaCcTBOPA M YMEHBIIEHHH O, T. €.
VBOIIMYCHUN CKOPOCTH JIBU/RCHUA.

Har mowxaspiBaeT sieMeHTapHBIII pacyer, IPH COIPHROCHOBEHIN YHCTOIR
HOBEPXHOCTY pasjiella ¢ PaCcTBOPOM IIOCTOAHHOII KOHIEHTpamuu ¢, 3amoJ-
HeHHe ee IIPOMCXOJAUT BO BPEMEHHU IO CICAYIOUICMY 3aKOHY:

aof

P axp
0‘ i [ FO

{ \ l_r” /

2 1 I
TagmyM 00pasoM, BelUYHILY —(1 — I‘ﬁ{)) HY/RHO PAacCMaTphmBaTh, Kak
T I y
BpeMs YCTAHOBICHHUA afCOPOLIMOHHONO PAaBHOBECHS <4 U, CICHOBATEIBHO,
.
155 -
By s (54)
TA
Hopgerasmasa (54) B (53), moxydaem
/ I
Td (1— F" ‘1
o \ o’ (55)
Yo Degt 4
.
W3 ypasHenus (54) clenyer, 4TO IS BBINOJHEHHA YCJIOBUSA '—: <1 ®He-
12
00x0mMo, YToORI
[ g
l Td (1 —— )
r ko / g Yoo o
T4 > O = — (=2 (56)
Dey Do\ Dt

B PacCMOTPEHHOM HaMHu CJIy4ae pi:l36aBJICHHOI‘O pacTBopa TPETHYHOI'O aMMLJIO -

10 RS . . i T,
Boro cmgpra —~ 1075, § ~3-1073, D ~ 1075 n 1 —
0 @
pasoM, m3 HepaBeHCTBa (D6) ciaemyer

~ 1. Taxnm 06-

T4 > 3-1073 cexr.

Wiade ropopst, AIs TOTO YTOOLI TOPMOJKEHHE OHPEJEIAIOCh KHHETHKOI aj-
copOIMOHHOTO Tporecca, a He auPQysueil, HeoOXOXUMO, YTOOBI BpeMd yCTa-
HOBICGHUSA AaJCOPONMOHHOTO PABHOBECHA IIPEBHIIIANO HECKOMIBKO THICAYHBIX
cexyHmpl. Taroe 3HAYCHME BPEMEHH T, BO3MOKHO U, CIeQBATENBHO, BHIGOD
MesRAY agcopONUOHHBIM M {u(@Y3MOHHEIM MEXaHI3MaMHA TOPMOTREHIA MOET
OBITH CHeIAH TOJIBKO HA OCHOBAHUII ONBITHHIX JQHHLIX, B YaCTHOCTH, H OCHO-
BaHUN MCCICOBAHUSA BIUAHHA PE/RAMA PasMELINBAHIL, KOTOPHIT B 000uX
CIy4asx HO-Pa3HOMY CKa3bIBaeTCA Ha BeJIMYMHE <.

3aMeTHM ele, Y10, KAK BUAHO u3 ypasrenmii (24) n (40), woaddumuent vy
Ui 00OHX PAacCMaTpUBAeMBIX MEXaHH3MOB TOPMOKEHHMS PAcCTeT € yMeHbure-
uneM paguyca a. BeaencrBue 5TOro B CIIydac Kalleder KOJIOHHEIX PasMEpoB
MOFRHO ORU/IaTh, YTO IIPICYTCTBUE JasKe OYCHE HUYTORHBIX CIEJ0B IIOBEPX-
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HOCTHO-aKTUBHEIX 3arpASHEHNII B pacTBOpe IpPUBElET K IOTepe IOJBH
HOCTH TOBepxXHOCTH. TamuMm 00pasoM, TaxWe KAINIA B OGLIYHEIX YCJOBHS
JMOJGKHEL BecTH cebg war TBeppble. HewroTopEle OrpaHmyYeHre HaKIIAJIbIBE
Ha DTOT BHIBOJI YMEHbIIeHHe Yy, ¢ yMeHbIneHueM a. llocaemuuit Bompoc Gym
KOJIYECTBEHHO pas3o0paH B CiefylomeM Daparpage.

CpaBHEM, HakOHeN, TOPMOJKEHHIE PACTBOPUMEIME — a[COPOH Py IOMIME
BENECTBAMU ¢ PACCMOTPEHHBEIM PaHEee TOPMOJHEHUEM 3aPAJaMu JBOWHOTO CIOf
CpaBHeHIe 5TO MHTEPECHO IO CIACAYIOIUM IpwdmHaMm. [Ipm BHIpABHNBAHM
pasHOCTA NOTeHIWAJOB, BO3HUKAIOMeil OJaronapsA TaHTeHIUAIBHOMY Bl

CTBOP, B PacTBOpPe, OKPY’KAIONIEM KAIUII0, OCTAIOTCH HEBHIDABHOHHBIMI H3Me
HOHUS KOHIEHTPANUH siaeKTposuTa. [[eificTBuTebHO, KOHBOKTIBHOE JIBH7KEHI!
IIOBEPXHOCTH, KOTOPOe IEePeHOCHUT, HAIpuMep, ¢ HUsKHeldl dYacTm magatomel
KAaIIM Ha BEPXHIOI B eJWHUIYY BPEMEHH KOJMYECTBO HICKTPHYECTBA, PaBHOR
2racV,y, oprospemenno uepenocut 2raV o(T'a + I'x) nonos, rue I'y n I'x— wom-
YeCTBA AHMOHOB U KAaTHOHOB, COflepskamuxcsa B 1 cM? BHeIIHe O0KIAKY B0l
Horo caosf. IlpegmonoskuM pmus ompemesenHocTn, 9to ¢ > 0, m  HOCTATOYH)
BEJINKO, & TaK#Ke, 9TO afcopOnusa HOHOB HPOUCXOLUT TOILKO GIATOHADA HIeK
TPUYCCKUAM CHJIAM, M OTPAHWYEMCH CIy9aeM OJHOBAJICHTHHIX WOHOB. B smy

> .
yeaosuax I'y4 =1 'k ~ 0. Taxum o6pa3oM, KOHBEKTHBHBLIL IIe PEHOC NOHOB

2naVqe
B @[IUHUIIY BpeMeHn cocTaBisger ——— . Tox IeKTPOIPOBOHOCTH , KOTOPHIl

2naV s
TeueT B pacTBOpe, IePeHOCHT 33 TO 7Ke BPEMH N4 ——2— aHUOHOB OT BepxHel

o]
v

< 2xaV ge -
K HuzgHeit vactn gamam 1 (1 — ny) KAaTHOHOB B OOpaTHOM HAaIIpas

JIeHUN, e 7 4 — YHUCJIO0 HepeHoca aHmoHA. TawuM oGpasoM, B eloM U3 00nbeMi
= 2raV e
pacTBopa, TPUICralonero K HilKHell JacTn waman, ucdesaeT 2 (1 —na) —F—"

HOHOB OGOUX B3HAKOB U CTOJNBKO K@ MOQHOB IIOSIBISETCSI B PACTBOpE, IIPH-
JeraipmeM K BepxHeit wacTum wamiu.. Bosmmgatomme ms-sa 9TOro M3MEHEHHA
KOHIGHTPALUH BBEIPABHUBAIOTCA YiKe TOIBKO Oaaropaps o0smeMHOI mud(ysni
N BLI3HIBAIOT JIOMOJHHUTEIbHOE TOPMOMEHEE, KOTOPOe paHee HAMH HE yIUTH-
Banx0Ch. [l BEIUMCIEHNI, TPAaBUJIBHEIX IO HOPSAKY BEJIMYMHBI, MBI MOZKEM

1
NpUHATD eme 74 =T;' O‘leBH,TIHO, 4YTO B 9THUX YCJIOBUAX JOIOJIHUTEIHHOE

TOPMOKEHUE UMeeT 3Ha4YeHNe, KOTOpOoe MOKET OBITh BEIYMCJIEHO IIO0 ypaBHEHNND
(24), ecom mpunsaTs I'g=¢/F. OGosnaumm depes y. KOBPPUIUEHT TOPMOHEHI,

o . c?
3aBHCAIEIE 0T dIerTpuueckuX cmi. Haw Obuio HaifjeHo pamee, Ye= o

3x
Tagum obpasom,

TaR KAK % = ————.
RT
Jna kamens, BHTeRaOI@UX B OOBIYHBIX YCJIOBHAX KAaIeJLHOIO HIEKTPOJA,

— > 0,4. Ipu nmagennu ramensr B rauuepmue [3] pemmumma > ~ 10, a
a a

HTOTO pacdera BUJHO, YTO TIPA MaJdblX CKOPOCTAX ABHIKEHMA M, CICNO-
BaTeJIBHO, OTHOCHTEIHHO OONBINEX O, KAK 9TO OBIBAeT IIPH IPOIECCE BEITE-
RaHNsl, NONPABKA HA KOHICHTPANMOHHOE TOPMOJKEHNE MOKeT HOCTHTHYTh
JOBOJIBHO 3aMeTHOIl Beawumnbl. Kawr yre GBIO YKA3aHO B ONHOI M3 IIpefbl-
aymux paboT, oHA CTaHOBUTCA emle GOJIbllle IPH HAINYAHN CIHenuQUICCKON ajf-
copOIMK ONHOTO W3 MOHOB, a TAKyke B TeX CIAydYasx, KOTKa B 00pasoBaHuu
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QOITHOTO CJIOSl CYMIECTBEHHO Y9YaCTBYIOT MOHBI, IIPHCYTCTBYIOIAE B PacTBODe
b B MAaJoil KOHIIGHTPAIMHM, HANPEMep IOJUBAJECHTHBIe KATHOHB IpH
OTPUIATEILHOM 3apsfle MOBEPXHOCTH.

Ha pasGope MexaHm3Ma TOPMOKEHHS B DTOM CiIydae, IIPEJICTaBJIAIOIIEM
pec AA mosAporpadum, ME IPEJHOJaraeM OCTAHOBATHCA B OTAETHHOM
c000meHN .

Y. T'pannmsl NPAMEHAMOCTH TeOpHN

IIpuvernMoCTh TeOpuHm OTpaHWYeHa IIpeskae Bcero TpeGoBaHMEM MAaJIOCTH
ggcra Peifroabfca Ipu ABHKEHNN KaIlvid.

Bropuim ycaosmem spiasercss BoinoianeHme mepasemctsa |IM| € Ty, ¢
KOTOPBIM CBsizaHa IpuMeHnmMocts ypapHennsa (10), niam sxBrBaJeHTHOTO eMy
HepasencTsa |As| € ¢° — o, rae Ac — U3MeHeHHe [OTPAHUYHOIO HATSIKE-
HIf, BHI3BAHHOE KOHBCKTHBHBIM ITIEPEHOCOM, & ¢° — IIOTPaHUYHOe HATSRCHIO
Ha rpanune muaxnx ¢gas apn [y =0. Beimoaaerue 9T0I0 yCI0BIA MOIKET IIpef-
¢TaBUTh B PANE CIyYaeB saTpyAHeHme. [lIA KOJIMYECTBEHHOTO HCCJIENOBAHMS
| MBI HCIIOJTE3yeM BTOpPOe HepaBeHCTBO. MakcmmauabHOe sHadenue |Ac|, corsaacHo
ypasuenumio (14), pasno

2RTT Y,
|46 |=6—6r= ——— =7V, (57)
7 Lacy
e 6, 1o, — 3HaYeHusI ¢ upu 0=0 n 6=—;— .
2
Taxum obpasom, paccMaTpuBaeMOe HEDABEHCTBO BSKBHBAJEHTHO COOTHO-

IeHn 10 .
Y‘;/70<< I ¢®—o I7

PN BEITCKAHNN PTYTH B CIyYae KAaIeJbHOIO 3JIEKTPOAa ¢ MepnOJoM KaNaHUA
~1 cer, Vo~ 5-1071, § ~3-1073, a ~5-1072. IloacraBiad oTn 3HAUCHUS
B BHIpaskeHue JJd y 1 BYypasHeHue (57) u npunnmMas Bo BuuManue, uro RTT ~
~c° —o¢ 1 D ~ 1075, nomyqyaem

Yoot

Co

Taxmm oGpasom, ams pasz6aBICHHOTO pAaCTBOPA BEMIECTBA, NOBEPXHOCTHAS
AKTIBHOCTBE KOTOPOTO TOJHKO HA OJUH IOPSJOK IPEBBINAET AaKTHBHOCTH
PaccMOTPEeHHOTO HaMU B KavyecTBe IIpUMepa TPETHYHOTO aMUJOBOTO CIMPTA,
. IpN YKA3aHHOIT CROPOCTH HABUIKEHMS MBI yiKke NpulOImkaeMcsi K IpeedaaM
ROMMYECTr €HHOIT ImpuMeHEMOCTH Teopun. (Punamyecknii ¢MBICI BTOTO OTpaHU-
YeHNA BaKII0YAETCA B TOM, UTO IIPH MEJJICHHOM BBIPABHNBAHUHN HN3MEHCHIH
NOBePXHOCTHOII ROHIIGHTPAIMM USMEHCHNSI 9TH JIeJAIOTCS CPABHUMBIMHI C
fIePBOHAYAJIBHBIMI 3HAYEeHNAMH STUX KOHIEHTpanuii m, B 9aCTHOCTH, B HIUK-
Heif YacTH KamiId MOTYT IPHBECTH K IIOJHOMY OYNINCHUIO IOBEPXHOCTH OT
acopONpOBAHHOrO CJIOA W NPUCINIKEHNI0 HOTPAHIYHOTO HATHAKCHNS K Be-
mmunHe ¢°. OueBWAHO, YTO IMpH BTHX YCJIOBHAX peajbHOe TOpMOskeHHe GyaeT
0TCTaBaTh OT BEJMWYNHEI, BLIYNCJEHHOIN IO ypaBHeHuio (24).

B cayuyae cmoGommo majaiomeil KamiM 1 B3HAYUTEIHHOIO TOPMOKEHUS,

vV Q9 spU
o) COPTACHO ypaBHeHnO (23), pasno ——. Ilopcraeuss a10 3HaveHne n BLIpa-
=Y
menne A U, pasaemoe opmydaoit Crokca, B ypasmerue (57), moiydaeMm
3ulU 1
|Ao] = == = —
2 3

(p—p') ga. (58)

U3 3T0r0 ITPOCTOTO COOTHOINEHN S, ERIBEJIEHHOTO paHee [3] HECKOIBKO MHBIM
IOyTeM, MOKHO BBIBECTH eIe CIeiyrmmii xpuTepmili T'PaHNI] IPHMEHHMOCTH
1 teopun. Beimunmma 2|Ac| paBHa pasHEIle HNOTDaHUYHEIX HATHAMRCHHM MekIy

8 mox, M 10
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TIepefHNM ¢ 33JHAM KOHIIOM KAIlIU (B NUTHPOBaHHOII pabGore oHa 0003HA-
dasiach 9epe3d Ac). OdeBujHO, 9Ta BeAMYNHA HE MOKET IIPEBHICUTH HEKOTOPOIO
npefena Acmax, PABHOTO MAKCHMAJIbHOMY ITOHIKEHMIO HCXOMHOIO IOTPAHMY-
HOTO HaTAmeHNA ¢°, Ha0JIOZaeMOMY B pAacTBOPAX [AHHOTO IIOBEPXHOCTHO-

aKTUBHOTO BellecTBa. CJIG,TJ,OBRTGJILHO, AJA IPUMEHINMOCTH TeOPUH JTOJ#HO
BBIIIOTHATHCA YCJIOBHE !

2 '
E(P*P)ga2<<‘ﬁcmax ‘

3 ‘fa : ‘

, <; At’max) ‘
a<<_ 1,1 J (59)
(‘D _— P’) /25 /a
IT0O HEpaBEHCTBO OIpefesisieT 3HAYEHHEe HEKOTOPOTO  KPUTHIECKO-

IO pamuyca @gpur, NIPU IPEBHIIEHAN KOTOPOTO TOPMOKeHHe Guarofapsa |
I3MEHEHN0 MOTPAHIYHOTO HATH/KEHUS yyKe HE MOYKET KOMIEHCHPOBATH B3
KOX HATAMK2HEAI, M KAl MOJKHA JBUTAThCA, Kak smunkasg. ComocrasieHue
BTOr0 MCTOJKOBAHUA YKA3AHHOTO KpuTepus ¢ Teopueil Boupma m Heorona
[15] 6o yse mpuBepeHO B apyrom Mecte [3].

igies

1 =
pn |6® —o| < 5 Acpax OTKIOHEHWA OT KOJIHYECTBEHHOIL TeOPHUHU TOPMO-

HEHUA NOJIKHBI, OJTHAKO, HAYATBHCA YiKe IIPA MEHbINAX 3HAYECHUAX a, OIpe-
ACJIAEeMbIX HepaBCHCTBOM

[3(°—2)"
1 1 o= 60
a<<(p__P,)/ag/. ( )

Tax, HampuMmep, ecam agcopOUMOHHEIN IPONECC HA TPAHUIE PTYTh-BOJIA BH-
3bIBAeT IOHMKEHNE ¢° HA OJHY eJUHUIY, TO BEI3EIBAEMOE HM TOPMOJKEHHE IpH
cBOOOJHOM IIaleHNM KAIUIH PTYTH MO’KeT IPOSABIATHCH TOJABKO  IIpH
a < 1,6-1072,

B saraouenne maTepecHO 00paTATh BHUMAHNE HA CJACAYIOMCE 0GCTOATEI-
cTBo. Ilpu Gompmmx sHaveHHAX KOd(PUIMEHTA vy, JO TEX HOP IIOKA ypaBHEHNS
(23) crporo mpumenumo, BesmumHa V, odeHb Maxaa. Ilpm mepexone a depes
Gipur BEIMYUHA V) HAYXHAET PE3KO BO3PACTATH, TAK KAK DPPEKT TOpPMOseHns
y#Ke He MOJKeT OCTaHOBUTH IBHKEHHS ITOBepxHOCTH. BEIBOx 3TOT Haxojmres
B COIVIaCUM C pe3yJbTaTaMU ¥W3MepeHUIl CKOpOCTH HajieHus wkameab Bompa;
TakuM 00pasoM, B STUX YCJIOBHAX IOBEPXHOCTh BeleT ce0d Tak, KAk OYATO
6b1 oHa o0Jaajaia CBOICTBAMNI HE-HBIOTOHOBCKOIT Ba3roCTH. JIIGOMBITHO,
9T0 A 00'BSICHEHNS BTOIO SIBIEHUsS HAM He IPHILIOCh HpUGEeTHYTh K Ipef-
TIOJIOMEHN0 O HAJNYNU KakuX-1r00 CBs3eil, KOTOPHEIe pPa3pPhIBAIOTCA IIpA
Goabimx CROPOCTAX medopmanuu. AHATOIHYHOE MCTOJIKOBAHEIE HE-HBIOTO-
HOBCKOII BSIBKOCTH, BOBMOJKHO, HaiifleT cebe IpUMeHeHNe U B APYIUX CIyYasix,

PaccmorpuM Temepb mpefiessl TPUMEHHMOCTH TEOPHH JIS CJIy4as TOP-
MOJKSHHSA CJIOeM HepacTBOpuMOro BemiecTBa. l13 ypaBmenms (47) caemyer,
970 Yy ke YPe3BHYAHO MAJble KOJIMYeCTBA HEPACTBOPUMEIX BEIICCTB JIOJIKHEL
CUJBHO TOPMO3HUTh TAHTEHIMAJIBHOE JBUJKEHNE IIOBepXHOCTH. [leiicTBuTeBHO,
34METHOE TOPMOJKEHNE HACTYIHT, €CIH

RTTga ,
g 2200 (9u--3p), (61)
Dg
e
D (2 G
co_c~ RTP0> _S(—p..i‘_)_

2a

Tar wax pra rparuns Boma/pryTh 2u + 3p’ = 0,068, ro, npuanmas Dg ~
~107% m a= 5-1072, mu noxy4aeM ¢°—c > 1077, rre ¢°— ¢ — moHMKEHNO
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OrPaHUYHOTO HATAKEOHAs, RHI3BAHHOe IPUCYTCTBHEM HEepPacTBOPHMOIO IIO-
€PXHOCTHO-AKTHPHOIO BEIIECTBA. Beuny Toro uro Takas OYMCTKA IOKOS-
I ficss TOBePXHO(TA OT HEPACTEOPHUMHIX 3arps3HeHUil, Ipu kOTOpoil Gbl BH-
ponuAnoCch ycaosue o° — o < 1073, 1o Beeil BepOATHOCTH IPAKTHY CKU He-
JOCTH;KEMa , TO W3 ypabHEHHA (47) ciaepoBaio Obl, 4TO TAHTEHIUAJBHLIC [(BH-
JREHU s HAa MaKPOCKOIMYECKNUX IOBEPXHOCTAX EOOOING HMKOT/A HEeJIb3d Ha(Jrio-
gath. OnHAaKO IpPHU AOCTATOSHO MAJBIX Y TCOPUSA OKABLIBACTCS IPUMCHUMOT INIIHL
K 0YcHb MAJILIM CKOpPOCTAM ABHskeHus. lipm Goapmux cropocrsix Gaaromaps
KOHBeKTHEHOMY IepcHOCY CONbIIasg YacTh ITOBEPXHOCTH OYNINAETCA OT Hepa-
(TEOPUMOTO BCILECTBA, KOTOPOE CKOIJIsfleTca HA HeGOIBINOM IPOCTPAHCTBE;
BI0 XOPOWIO M3BCCTHO M3 NPAKTUKN OUMCTKH HOBEPXHOCTIt BOJLI CyBAHUEM
BaTpASHEHMIT ¢Tpyell BO3AYXa.

HelicTBuTeabHO, U3 yCIOBUA |I"| < Ty, m ypaemenus (44) BLITeKkaeT

S
V0<—,

OTKYyJla IIpN TeX :Ke 3HAYCHHAX IIapaMeTpOB a H .Ds noixyvaeM
V& 1074

Ecan 3agmama ne ckopocTs mosepxHOcTn V), a 06mas ¢ckopocTs U, TO TpaHnIsl
IPUMEHNIMOGTH TECPUW, KaK U JJIA CJyYas TOPMUIKSHNR PAaCTEOPHMEIM Belle-
CTEOM, OIIpPejICIAIOTcS  YCIOBiaeM

3aU

;. Ko7 —0) (62)
wig, Ipu cBoGOAHOM NafileHUN KATLTH, DKBHBAJIEHTIHM eMy ycaosuem (60):
(o= ') «?
(¢°—o)>-——.
OpfHOBPEMEHHO OJFKHO BHIIOJIHATHCH YCJIOBYE CHIABHOTO TOpPMOsieHns (61):
T g (20— 3u")
(6°—0) >——"7—,
22
4YTO BO3MOKHO, TOJBKO eCaun
s Qx4+ 3}1')
(8% == G e
2aq

rpe a, — sHavYcHHWe panumyca, ompepelseMor ypaBHCHUCM

C—) ap  TgCet3a)
3 2aq :

(63)

Hna crydas ¢BOJOAHOrO MAjieHWA KaMelds pPTYTH B BOJAe W3 YPaBHEHU:H
(63) maxogum uy ~ 4-1074 m, ciegoBaTEe/BHO,

°_>10"3,

910 3ravcHUE ¢° — ¢ He CTOJh MAJ0, KAk MOJYYeHHOP BHimie 0e3 ydera mpene-
J0B IIPUMCHAMOCTHA TEOPUM, HO BCE e 0YeHb Mano. Ilpu @ > a, HuskHRit npe-
nesi ¢° — o, P KOTOPOM IIPOSIBISICTCS TOPMO?YKEHHE, ONPEfeauTCs ypanHe-
arem {60); nmpa a < a, — ypasHeHEeM (61). Eciam onemursr HemsGesxknoe 3a-
IpasHCHUE IOBEPXHOCTH KANeIbKH, KAaKk cooTBercreyiomee ¢° — 5= 1072,
10 u2 (60) m {61) cacnyer, uro B muTepBade a or 5-107% mo 1073 rameabkm

-IPaRTAICCKA JIOJHHBI cebs BCeTJ{a BEeCTU, KAK TBepIbIC.

PaszsuThbic 37eCh COO0PasKkeHNsT O TOPMOYKEHUY TaHTeHINAAbHOTO JIBHKEHU S
AUMAKOCTH MOTYT OBITH PACHPOCTPAaHEHBl W Ha CIy4Yail I'PAHMIEL KUKOCTA
¢ TBepALIM TedoM. [IBUsKeHME KUAKOCTH BOJIM3U TBEPHOIl IOBEPXHOCTH JOJIIK-

8*
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HO BBI3BIBATH CHOC aNCOPOMPOBAHHBIX MOJICKYJ, HA YTO BIEPBEE 0Gpami
panmanne B. B. [leparun, a caemosaTeasHo, mMOAOGHO TOMY, KaK 5TO GBI
37eCh pa3o0pafio I RUNKOU IT'PAHUIEL, U OCMOTHYECKHUEe CHJIbI, IPEISTCTEYID
I[ile TaHTeHIHAJbHOMY [BUKeHHIO. fIBiIeHNe 5TO BBIROBET [{OIIOJTHUTEIBHOE
TOPMO’KEHIe, KOTOpOe, OfHAKO, OyAeT MeHbIIe pa300paHHOTO B HACTOMmEH
paGore sdderra B orHOUIEHUN d : ¢, TAe d — PagUYC NEUCTBHS ajcoPOIHOH:
HBIX CHJI.
Brisojinr

Jana Teopuma TOPMO;KeHWA TAHTeHIUAJIBHBIX JBAKEHWI HA T'DaHANC JBYX
PRUJIKOCTeIl IpyM HaJInumy H3 TOREPXHOCTH pasjieda aJcopOupPOBAaHHEIX CIOER,
Paszolbpanwr caytan, scTaa BOBHUKAIOIIE BCACSACTRIC KOHREKIIIBHONY II6PEHOCA
acopOIPOBAHIIOrO RelIeCTBS W3MEHCHHMA ICBEePXHOCTHBIX KOHUEHT)ALHl Bh-
PaBHUBAIOTCA KOHREKINPHOM ymdysucit yepes obnem smumrocTn m auddy-
3meil G mosepyHOCTH pasgens. [[aA caydas BEIpaBHUBaHASA 4Yepe’ 005HeM OT-
JEJBHO PaCcCMOTPeHBl CJIyYan MeJeHHOro AudQys3rOHHOTO ITpomecca U Mej:
JIEHHOTO YCTAHOBJICHNS aJicOPOIMOHHOIO PaBHOBECHA IIPU Pa3iIMYHBIX JOIY-
ImIEHNAX, KACAOINXCA KUHETHKN ajcoplOmnnouHoro mpomecca. !lorazamo,
910 HPPEeKRT TOPMOKCHUA IPA MaJLIX B3all0JHCHUAX IUBEPXHOCTH pPaCTer
MPOIOPIUOHAIBHO KBaApaTy ajcopOupyeMOCTH HOBepPXHOCTHO-3KTHBHOIO Be-
uiecTBa. Pa300paHbl IpaHUNBL IPIMEHIMOCTH TEOPHU.

Aragemua Hayr CCCP
UucTuUTyT UsnvecKoit XuMuu ITocTynmia
Mockba 12.V1.1947
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