[.4.3. Duccrmarusuan dywxims BA3KOYNPYTHX
AHHAMHYECKHX MOTNesIeH Ueny — BHYTpeHHee TPeHHe
Kak yxe otMmeyurocs B pa3f. 1.3, OCHOBHOM NpPHYHHOM IHCCHMIIAIHMM
SHCPrHH NpH MHKpOODPOYHOBCKOM [BHMKEHHH MaKpOMOJIeKY1 B pacTBOpe
ABJIAETCA BHELIHEe TpeHHe, T. €. TPEHHe 3BeHbeB LENH MO OTHOMWICHHIO K

AL

OBHXYLIEMYCH {MIH MOKOALUEMYCH) PACTBOPHTENIO, KOTOpOe B NipocTediuem
Cnyvae 3a/aeTca cOOTHOUeHHeM CTokca.

Ina nuHaMHYECKOH MOJENH, COCTOALIeH 3 N I1BC, XapaKTepH3yeMbIX
KO3pOPHUUNEHTOM IPeHHA {, AMCCHNATHBHAS (ByHKIUMA IIpOTEKaeMON lemu
(T. . NpH OTCYTCTBHM THOPOOMHAMHYECKHX B3aNMOOCHCTBHA) HMEET BHJ
(B NOKOAWEMCS PACTBOpHTENE) : ‘
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JTOR JMCCHNIATHBHOH (PYHKIMM OTBEYaeT Ciaa TPCHMA, NeHCTBYIOIIAA Ha
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B mBwkyeiica »unxocTy: fx, j==%x- Vi x (15)], rme vy, x — coor-
BETCIBYOILAA COCTABNIAIOLIAA CKOPOCTH XHIKOCTH.

H3yuenne nuHamMH4ecKHX BA3KOYIPYTHX CBOHCTB PacTBOPOB MAKPOMO-
JIEKyIl, KaK CPaBHHTENBHO HHIKOYACTOTHBIX H KPYHHOMACIITAGHEIX (ZIHHAMH-
YeCKOe HBOHHOE JTYYeNpeNOMIICHHE B CTALLHOHAPHOM NOTOKE), TAK H BBICOKO-
YACTOTHLIX H MEIKOMACLITACHBX (AMINEKTPHYECKAs PATaKCALMHA, BBICOKO-
HaCcTOTHAA OHHAMHYECKAA BA3KOCTb — CIBHIOBadA H 0GbeMHAA) yKa3biBaeT Ha
HeoBGXOIKMOCTh BBENEHHA BAXHOW JTHHAMMYECK Ok X3paKTePUCTHKH MaKpo-
MOJIEKYIl — BHYTPEHHEeH BA3KOCTH. 3Ta XAPAaKTEPHCTHKA YUHTIBAET TOMOJHM-
TENbHLIC BHYTPHUEIIHbIE IPOLECCH] JHCCHITRUNH 3HEPI UM, He CBA3AHHbIE HElo-
CPEACTBEHHO ¢ HATHYHMEM BHCILUHEH BAIKON Cpefnl (MaTpHIpI, PACTBODHTENA) .
Ha cymecTBOBaHHe BHyTpeHHed BA3KOCTH BriepBble YKasano B. Kyuom u
I'. Kynom.

Hanuame BHYTpeHHell BASKOCTH NPHBOMHT K TOMY, YTO HellOYKa ¢ 3ana3-
ALIBAHHEM DEArupYeT Ha BHELHee BO3NEHCTRHE, [axe MPH HyJIEROH BHELIHEN
BAIKOCTH. ['MaBHas mpUuMHA BOIHHKHOBEHHUA BHYTpeHHeH BA3KOCTH, KaK ObI-
1o oTmeveHo emle KyHOM, OBYCNOBNEHZ 3aTOPMOXEHHOCTHIO BHYTpeHHero
BPALCHHA B HONKUMEPHOR 1eMH, 1. €, HEOGXOIUMOCTEIO IPeOmOICHANA JHepre-
THYECKHX GapbepoB BHYTpeHHero BpatueHusa. COTNacHO I3TOM K OHUIENLHU
BHYTPDEHHEE TpeHHe ABJIAETCA ONU3KONERCTBY -

IOLIHM  THCCHNATHBHBIM 3ddekTom (pue. 1.8). &onyra

BHYTpeHHIOI0 BA3KOCTb B MHOTOCEFMeHTHbIe g
AHHAMHYECKHE BAIKOYTIDYI'HE MOJIENH LelTH BIiep-

Boic BBen Cepd [74]. Iosxke me Xen BbIcKazan

THIIOTE3Y O BO3MOXHOCTH BTOPOrO MEXaHH3Ma d
BHYTPEHHEr0 TpeHHJI B MaKpPOMOIEKYJNaXx B pac- il ¢

1BOpE {21, ¢. 222]. CornacHo me Keny, nonon-
HUTENBHAA [JUCCHOAUMA 3HEPrMH [POMCXOOMT

Pue. L8. Pasnubie THIDI BHYTpEHHEH BAIKOCTH (BA3KO- Eayrp
YNpYTran MOens Uellk ¢ BHYTpeHHed BAIKOCTBIO) .

bnnakopeftcTByoman {Bryrp H 33 CHYET KOHTaKTOB

YAATtCHHBIX NO UeNH IBEHDBER {f ;. & ip



Npd BO3HMKHOBCHHH KOHTAaKTOB MEXAY YIOANEHHBIMH {10 KOHTYpPY LEMH, HO
CnyvanHO CONMM3HBLUMMHCH B IPOCTPAHCTBE, 3BeHbAMH. QUEBHOHO, YTO KHTEH-
CHBHOCTb 3TOTO BTIOpPOre [ANBHOACHCTBYIOLUErO MeXaHW3Ma BHYTPEHHEro
TPEHHA ONpefeAeTcA BEPOATHOCTRI0 CTONKHOBEHHH 3BeHbeB uenu. OHa pol-
XKHA YOBIBATb TpH pa30yXaHHH KITyOKOB B XOpOLIMX PACTBOPHTENIAX M pacty
B IVTOXMX.

HGKOTOPHC BOIIpOCHI, KacCawiiHecH "pOHBHBHHﬂf BHYTDEHHEr'Q TpEHHA H
Haubo/ee BEPOATHOH IPHPORSBI €ro, obcyxnanrea b ri. II.

K coxanenwo, noka He pa3paboTaH OOHO3HAYHBLIA M NPOCTOH peuent
MOCTPOCHUA XOTA Obl ¥ NPHOIMKEHHOH NHCCHIATUBHON QYHKLMH )18 BAIKO-
YTpyTHX OMHAMHYECKHX MOIelleH LelH ¢ BHYTpeHHHM TpeHHeM, NOJOOHLIH
penenTy IOCTpOeHHA 3¢(PEeKTHBHOT0 KBA3HYIpYroro moTeHUHana no 3ajaH-
HOH CTATHCTHYeCKOH MHKPOCTPYKTYpe.

B T0 e cpems Hekoropeie anToph (Kyn, Cépd, ue “Wew u mp.) mpeaio-
XHIH pAN HHTYWTHBHEIX, HO B HAOCTATOYHOR Mepe CaMOCOIJIACOBAHHBIX H
¢Gu3MiecKH OCOCHOBAHHBIX THIIOB [MCCHIIZTHBHOH (QYHKIMM (WIM THMOB
CHT BHYTpeHHero 1peHwt). Tak, mis npocreiilled MHHAMMYECKOH MOMENH
I'CHl muccunmatuBHas ¢yHKIMA, OMMUCHIBAIOWIAA OIH3KOLEHCTBYIOUIEE BHYT-
peHHee TpeHHe, MOXeT ObITh IpeacTaBlieHa B npocTeiiel hopme:

Resyrp = 'anyrp E [~ %507 + (o — 4,0+ (Z— 7)) (1.28)

' - -
HPH JIOM YpaBHCHHA NBHXXCHHA OCTAOTCA THHEHHbIMH H PA3LCIARTCA

s x, y u z koopausar Bcex IBC. Torma x-#: COCTABJIAIOWIAN CHIIBI BHYTpeH-
HEro TPEHMA, nencmywmero Ha j+ [IBC co CTOpOHbI (/ +1)-ro byner:
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B neucramenbﬂocm B peaJIbHOH LETH CHJTa BHYTPCHHErO TPEHHA [IODKHA
ObITh HARPABJICHA BHOJL OCH CYDUENH H cxopee HMeETh BHI:
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Opuaxo paxe TaKad OpocTeiiuas ¢GopMa MpuBena Obl K HEIHHEHHBIM
YPaBHEHHAM [BIDKeHHA. [lo3TOMy Hcnom3ywT Gonee pocToe NPHOTHXKEHHE
tHna (1.28), HO 3a4acTYH0 IPHMEHART CriEIMAJIbHbIE IPHOIVOKEHHBIE HPOIELY-
PhI, HCKIIIOYaoIMe apTedaKTHOEe BO3HHKHOBEHHE BHYTPEHHETO TpEHHA INpH
BpAIUEHKH DMTEMEHTA KK LENTOro, KOTOpoe NPOABIAETCA NPH HCIIOJIB3IOBAHMH

- (1.28). MpH u3ydeHHH NOKANbHOA JMHAMHKH B AIHHHBIX UENMAX BKIAN Bpa-
WIEHMH KaK LeJIOro Majl, H MCIOJb30BaHHe coOoTHomeHuH THia (1.28) moxer
OBITE KODPEKTHBIM. 5

B cryyae BHYTpEHHErO TPeHHsS 33 CYET KOHTAKTOB MeXIY YIHaleHHbIMH
3BeHBAMH [ApHAA.CWIA TPEHHA fj. p Yke OINHYHA OT HyNA OpH Mobbix
i — pl 1 MOXHO TONOXHTE ,

Ix, pnj =~ (onyrp)i p (¥j = *p) 11.29)
roe U’nnyrp) j p 38BHCHT OT PACTIONOXCHKHE 3B CHBER BAOND KOHTYpa e,

Jind [nMHHBIX uenedl NpH TNpeHeOpeeHHHM KpaeBhIMHM 3deKTaMu:

fjp =¢(i- ph.

HuceumatupHan GYHKLMA, COOTBETCTBEHHO, GymeT HMeTh BUI (.zmn Xp):
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Hpu wucnoneiosadun 6Gonee [EeTaH30BAHHBLIX [IHHAMHYECKMX BA3KO-
YUpYTHx MOfenelt Bu Rjp yC/IOKHACTCA B OCHORHOM 32 CYET BIAUMOJEH-
CTBHI GNMM3KHX MO LenH 38eHseB [40, 74, 75].

Hanmune xecTkux cBA3ed B HenH (BaJIeHTHLIX CBA3€H M YTTIOB) TaKxke
NPHBOOHT K HOONOJHHTENLHBIM KOPpeNAUMAM CKOPOCTEH pa3HBIX YacTHIL
HenmM H K MIMEHEHMI0 BHIA NUCCUMATHBHOH (QYHKUMH, a, CJIeROBAaTENbHO,
H BHYTPEHHErO TPEHHA [UIA BbIOENEHHOro Habopa CKOpOCIel HeKapTOBLIX
xoopouHaT. bosee TOro, OKasanoch, YTO OHHAMHYECKHE CBOACTBA maxe
WA CBOGOMHO-COWIEHEHHON HenmH (WIM LEMH ¢O CBOOGOHHBIM BHYTPEHHHM
BpAIllEHHEM) TAKOBKI, KAK eclii Obl B LENH CYILECTBOBANIO, XOTA H CPaBHH-
TeJIbHO HeOOoNbLIOE, BHYTpeHHee TpeHke. B HuccHIATHBHOR GyHKUMM Uenk
NOABNAIOTCA HeQHAr OHaNbHbIE Wiekbl [76].

Koppensipa 6poyHOBCKHX CHI, JeACTBYIOLIMX Ha pasHbele 3MIEMEHTHI
UelH, TAKXKE BeleT K MOABJIEHMI0 HENHATOHANBHBIX WIEHOB B [IHCCHIIATHE-
HOH pyHKIMH [77].

B nemom MOXHO CKa3aTh, 4TO CYIIECTBYIOT TaKHe GaKTOpPsl, KaK 3aTop-
MOXEHHOCTb BHYTDEHHETO BpAlIEHHH, XECTRHE CBA3H, KOppelAuMs Opoy-
HOBCKHX CWI, RanMude O6beMHbIX OOKOBBIX IPYI, XECTKO CBA3AHHBIX
C Uenblo, NPOTAXKEHHOE DPacHpe/leieHHe TPEHMA BOONML MNIEMEHIOB LENH H,
HaKOHell, JIOKAJIbHBIE IMIPOLHHAMHYECKHE B3AHMOIEHCTBHA, KOTOpbIE MpH-
BOMAT K HOMHAT OHANBHOR OpMe NUCCHUATHBHOH (YHKUMH Rjp, 4TO 3KBH-
BAJIEHTHO HAITHYHMIO BHYTDEHHErO TpeHHA (B LUMPOKOM CMBbICHE ClIoBa) (cMm.
. V1),

ITomysmMnupuieckoe BBEIEHHE BHYTPEHMHETO TpeHHA B BAIKOYIPYTHe
AMHAMHYCCKHE MOJC/H TIO3BONIAET NPEACKA3aTh PAM, HOBBIX 32KOHOMEPHO-
CTe# pellaKCAUHOHHOIO MOBEJEHHA, OTCYTCTBYIOLUMX B SHHAMHYECKHX MOIe-
nax 6e3 BHYTPEHHETO TPEHHA.

Conocraniiense pe3yii>TartoB CIPOFHMX AHAIHTHYECKHMX MONEKYJIAPHBIX
TEOpHH, NaHHBIX MOJETHPOBAHMA THHAMUKH Ha IBM ¢ pesynsratamu Teopuu
AJIA BAZKOYNPYTO# NMHAMHKYECKOHR MOMAENH NelH ¢ IMIUPHIECKH BBEICHHEI-
MH K03$HIHEHTAMH BHYTPEHHET O TPEHHA MTO3BOJIHT YCTAHOBHTH [TAPAMETPEI
BHYTpEHHEr0 TpeHuA, KOTOphle clieflyel BBOOHMIb B GONee IPOCThbie BA3KO-
yIpyTHe MOJENH LielH.

B saxnioueHHe OTMETHM, 4YTO, KAK CEAYET H3 MOIEKYARPHBIX TEOpHIt,
B lleNAX ¢ GONBLUIMMH 3HEPreTHUECK UMK GapbepaMu BHYTPEHHErO BpAULEHHA
U, npeomonedue ux — OCHOBHAA [pUYMHA BHYIpEHHero rpedma. [ostomy
UENOMKH ¢ OUNbIUHM BHYTPEHHHM TpPEHHEM ABHIOTCA KHHETHYECKH KECTKH-
MH - B COOTBETCTBHMH C BBEIEHHOH paHee TEPMHHOJIOrHeik.



