1.4.1. Mopens rayccosrix cy6Gueneit
(Kapruna — CnouuMckoro) ‘
O aaMHEBIX NMONUMEpHBIX Leleil CYILECTBYET XapaKrepHas oBNacTe

ABIDKEHHH, MMHUMAJIblble MaciITalbl KOTOPBIX OTBEUaloT pasMepam raycco-

BOH cyﬁqe'nu. Tayccopa cyBuens — yyacrok IETTH, TU1AA KOTOPOTO y3Ke BbINION-

HACTCA TayccoBO paclipefielieHue IMH BEKTOpa h{cu, IAe Arcy — BeKTOp,

cocnmatountii kot ICU: W(krcn) ~exp [~ htcny/2 Hheip).
Paa6uerne na T'CLl He opmo3Haumo. Munumansbie pasmepst ['CLL 3aBu-

CAT OT KOHKDPETHOH XHMHYECKOH CIDYKTYphI IOJHMEpA, OT. €ro TEpMOJIHHA-

MHYECKOR XeCTKOCTH (JUTHHBI cermenta Kyna A mmu NMEPCHCTEHTHOM JUTHHBI

a=A{2) u cocrasnanT 5—10 cermeHToR. '
HMmamrieckan mogerms I'CH, (Mogens Kaprina — Cnomumckoro — Payaa)

[1, 2, 8, 68] npencrabnser JITHERHYI0 IOC/Ie0BaTeNsHOCT N + 1 uenTpos

BA3KOrc conporusnedHda (LIBC):coepunennsix N KBasHYTIPYTHMH IIpYy>KKHHa-

MH — rayccosbiMu cyGuensimMu (puc. 1.6). OcHonHpIe [apamMeTpsl MOMETY —

KO3 (PHIMEHT CTATHCTHYECK O (suTponwmitHoR) ynpyroctu I'CLl K g K03¢du-

IMERT BHewHero TpeHus Kaxgoro [BC {. B cmyvae uens, Haxopsauleica B

PacTBOpe, KO3 dHIMeHT { onpemenser cpenHee Tpenue I'CIL o PACTBOpHTENb

(cocpenorouernoe B [IBC). Ilpemnonaraerca npuMenHMOCTs 3axona Crokcea

K cyOuenu: §=6mnd, roe n — BAIKOCT paéiBofiiﬂ'ena; d — cpefHHe THApPO-

LxHAMHYecKpe pasMepsl I'CL, KOTOp5I€ MOTYT OTTHYATLCA OT CPemHeit JUTHHbI

Iren =V ey
B koHuentpupoBaHHsIx pacteopax mwm paciyiaBax BenHuMHa { HMeeT

cMbICT 3 (heKTUBHOro NOKansHOro KO3 QHIMEHTa TPCHUA, 3aBHCALLETO OT

KOHUCHTPAUHH MONMMEPHEIX 3BEHBER B PACTBOpE. BemHuMHY 1 MOXHO B 3T0M

Cllyuae paccMAaTpHBAaTP Kak JIo-

KaJIBHYI0 BASKOCTE (HIH MHKpO-

BA3KOCIb) KOHIEHTPHPOBAHHOLO

PACTBOpA MM paciUaBa, KOTOpaA

Ha MHOTO NOPAMKOB HiDKe MaK-

- POCKONHYECKOH BA3KOCTH [2, 69]

KoagmmeHr cratucTiyec-

. Koil ynpyroctk K ompegenserca

CPEHHMH KBAJPATHYHBIMH pa3me-
- , pamu ICILK= [3k5THA)rcpy ] =
Puc. L6. [lunamugecxan mogenb ie-

o4, cocrapnedkoit u3 I'CH (sa3sxo-
ynpyraa cxema moaens) .
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BenuunHa (1°)rCpp B CBOK OYepelh 3aBHCHT OT YHC/IA 3BCHbEB [EMOYKH
n B I'CI] u oT ycnoBuii BHyTpeHHero BpallleHus (TepMonHHAMMYeCK O HKecT-
KocTH enn) . Cornacto Kyny (cM. [3]

{#)reu = Nreud® = Lreyd: Nrcu = (n/s)

rne Npcp — YHGIO CTaTHCTHYECKHX CeIMCHTOR B PCl; Lpep — xoHTypHas minxa
yuacTka ueny, cocrapnsonero ICIL; /, — mnuHa 3eHa; § — YHQUIO 3BEHEEB B CTATHCTH-
Y4eCKOM CermMeHTe. :

(hhreu == nloA = 2alyn;

HuHaMuYeCKOH MOIEH LenH 6e3 FHAPOOHHAMHKMECKHX B3avMMOOeiRCcTBHiL
(npoTexkaeMOM NEMM), MOCTPOEHHOH M3 CTATHCTHYECKH He3aapHeumerx TCII,
CTeNyeT CONOCTABHTL 3P eK THBHYI0 NOTEHUHANBHYIO JHEPrHI0

A — T T T — — _-b - : " Tt T
= 1, 2 : I.17
Usp = 12K 3] (10— 1)) (1.17)

roe ;;— pamuycBextop (/-ro) LIBC,

InccunatuBHan $yHKiuMA mis MPOTEKAEMOH NENH B IIOKOAIIEHCH XK -
KOCTH M NpH OTCYTCTBHH BHYTPHUCIHBIX JHCCHITATHBHBIX 3dpPexToB umeer
HNpOoCTeAIIMi By :

M=
2 Y

I

A 2 =1yt 3] o} - (1.18)
: i=l1 i

rﬁe v]. — ckopocTs j-ro 1IBC,

Ecnu npene6peus JHEPUHOHHBIME 3pexTaMHy, TO M3 ypaBHeHHix Jlarpau-
xa: (oV/or) + (dR/O?) =/; TIOMYa10TCA HIBECTHBIE ypaBHenna Kaprema —
Cnounmeroro — Pay3a (s vy =0) : :

© i KEA=r)=0
Q_;n + K (2?11 ‘—'—';1-1 ‘”H?na-l) =0 (1.19)

nar F Kty —T4) =0 .

- HuuammyeckHe cBoiictea momenu I'CL] oxasmiBamTes nogo6He! CBOMACT-
BAM CHCTEMBI CBA32HHBIX 33TYXAlOWMX FAPMOHHYECKHX OCHHITNATOpOB. JuHa-
MHKA MOJOGHBIX CHCTEM XOPOLIO HIYYeHa B TEOPETHYSCKOl MeXaHHKe.

[lpy ananusze BHyTpeHHMX HIBIDKeHMI NOJIAMEPHOR LellH YOOGHO, Kak
rosopuiocs B I1.1.3, ewe no nepexona x HopmansHbIM KOOP/IHHATAM BBECTH
HanGOoTee NPOCTbIE BHYTPEHHHE KOOPIHHATBI UEHH - DOEKLUHH CaMHX cybue-
1eH, a He y3roB Hemy. [UIs poexumii Ha OCh X 3TO L= X4 ] — X

Borumtas nomapHoO ypaBHeHHA mBHNKeHMA (1.19),” momyvaeM cucremy

' YPaBHeHHH A/iA NpoeK i cySueneii Ka och x:



€ (duyjat) - A (2uy — ug) =

E (dun/dt) + K (2up — up_y — Upy) =0

(1.20)

§ (duy/dt) + K (2uy — up_1) =0
B »tHX Kooppmmartax JuiA mpoctefweii momenn ['CLL Gea BHYTPEHHEr 0
TPEHHA H TEPMONHHAMHYECKOH >KECTKOCTH 3)(HeKTHBHAA I[IOTeHUMaTbHAA
JHEPIHA LEMH A ) KMeeT qHaronamsuyk gopmy: U,y =1/2K Euf. Otme-

THM, YTO BLID&XEHHC JUIA OHCCUTIATHBHOR ¢GyHKUMH R B KOOPIMHATAX U
OKa3bIBAETCs CIIOXKHBIM HEHAr OHAIIbHBIM, B OTIHHuHe OT (1,18),

HcnonbaoBaHue CHCTeMbI (1.19) okaseiBaercs Gosee YIOGHBIM JUIs 3a-
day, rae cymtecTtBeRHsl cmeuleHHa LIBC nemu B naGoparopHol chcreme oT-
CYeTa, HanpHMep, B 3afa4ax o nudy3un TeMEHTOB IenH, B TEOPHH pacce-
AHHA, KHHETHKE peakUHil ¢ yYaCcTHEM MAKPOMOIEKYJI, B TEOpHH JHHAMHYEC-
KO BA3KOCTH B DACTBOpaX H T. /1. YpaBHenus (1.20) mia npoexumii cyGuenes
uj Gosee ynOGHH B TeOpHH HeOPMAUHOHHBIX K OPHEHTAIHOHHBIX TPOLIECCOB
(mmanekTpuveckan ¥ MexaHHueckas penaxcaums, HMP, I[P u nonspusosaH-
Has JITOMHHECIEHIUA), e CYLUECTBEHHs! NediopMallHu M OpHEHTALHH NIeMeH-
TOB ULElH, 4 He MX aGcooTHbIe CMeLeHHA B N pOCTPAHCTBE.

YpaBHeHmI HBHXeHHA B ¢opme ypaBHeHuit I'CLL u coorsercTBymomme

BpEMEHHEIE 3aBUCHMOCTH HMeOT Goliee IIHPOKYK ODNacTh NpHMeHeHus,
dem cama mopens I'CIL 310 ompaeppiBaer u menaer uenecooﬁpaam:m bonee
MO pOOHBIN aHAIIHI JHHAMHYECKHX CBOHCTE 3TO [IPOCTOH MOTENH.

Hanpumep, Ha peILIETOYHBIX OMHAMMYECKHX MOJIENAX UEMH ABMKeHHN
OCYWIECTBAAIOTCA TONBKO 33 CYeT HAKOIUIEHHA [OHCKPETHBIX MEPecKOKOB
KHHeTHYeCKHMX eOuHHU (cM. pasg. 1.4.4 wrn. V). OxaspiBaerca, Yro 4 B Ta-
KHX THHAMHUECKHX MOJE/IAX WIH, APYIHMH CIOBAMH, MpH TAKOM YHCTO IO-
BOPOTHC-H3OMEDHOM MEXaHH3ME MIBIKCHHA YpPaBHEHHA [UIA YCPEIHEeHHBIX
SHAYCHHH MPOEK UM 3BeHbEB (WIH YYaCTKOB) UEMM TAKXKE CBOOATCA K ypan-
HEHHAM, BIIOJTHE AHATIOTHIHBIM YpaeHeHuam miaa ['CL. Opgxako B 310oM cyvae
ek THRHBIE K03 d MIHeHThI {3d XApAKTEPH3YIOT TPEHHE 33 CUET MepecKo-
KkoB (I.c. 5'3(11, NPONOPHHOHANIBHO HaCTOTe JNeMeHTapHbIX [IEPECKOKOB H 34BH-
CHT OT DJHepreTMYeCKMX ©OapbepOB RHYTPEHHEIO BpalleHHA Uu 3“3
~ A exp (~Uo/k5T).

e/IMUMHA TPEAIKCIOHEHTH! 3aBHCHT OT TOrO, KAKOBO BHEUIHES TpeHHe,

T. ¢. Gombiioe wik Maioe [58]. B HauGoslee 4acTo BCTpevaloLIeMcs Cilyyae
Bomiuoro TpeHUA Ko3¢GHIHEHT {3¢ NPONOPIHOHANIEH BPEeMEHH BpalliaTells-
HO#t IHdy3MH NepecTpanBaOUIEroCR YUacTKa LEMH (KHHETHYECKOH eMHHIE
PeLIeTOYHOH MOIEH) H IPONIOPUHOHANIEH BA3KOCTH PACTBOPUTENA,

Hunamiieckne cBOACTBA, CXOMMbIe WIH GIHIKHE K CBOHCTBAM MOMeNH
I'CL, nporpnswTca U B cMyyae MUHAMIYECKHX MOZeENeH Lenu M3 Bomnee Ko-
POTKHX, XKECTKHX 3/ieMeHIOB. JLif Takux 3NeMeHTOB IayccoBO paclpenelie-
HHE [0 JJIHHAM 3aBeAOMO HE BBIMONHAETCA, A YPABHEHMA NBIOKCHHA THIA
(1.20) nmpumeHMMBI TONBKO MA cpemmx 3HaYCHUH OEKAPTOBbIX KOOPAMHAT

U JIMHEHHBIX QYHKUMA OT HHX. OTH YPaBHEHHA YXKe Hellb3A HCIONb30BATh IIA
aHAJIH32 HIMEHEHHH H yCpe[IHEHHA HENHHERHBIX {YHKIHI KOOD/IHHAT.,

EcrectBento, 4o npuMeHeHHe nuHamuueckoi Mopeny [CLl kMeeT cMbIcT
JtAnls IJIA OBIDKEHHHA, MAaCIUTabbl KOTOPBIX 3HATENIBHO NPEeBBINIAI0T pa3Me-
pot I'CH, n MOxer yxe CTaTh HEANEKBATHBRIM Ha HIDKHEH (BBICOKOYACTOTHOI)
TpaHMLE PeJlaKCcauMOHHOrO CrieKTpa. 3/ech TpebyeTca ,,CLMBAHHE" ¢ peayiib-
TaTaMH J718 Sonee NeTANBHBIX QHHAMHYECKHX MopeNned. B 1o xe Bpema pan
BHIBOLOB TCOPHH JJIA HU3IKOYACTOTHON (JITMHHOBONHOBOM) O6/IacTH ciieKTpa
MOWeT GbITh 3anHcal B GOpMe HHBADHAHTHON OTHOCKHTETBHO criocoGa pasbue-
HHA Ha cybBueon [59,c¢.379].



