ecnm |gr/(1 4+ 7r) — 1] « 1, 9acrora RojnefaHER paBHa MHAMON 9acTH KOPHA
XapaKTePACTAYECKOro YDPABHEHAS, T. €.

O ry VT—?—_T (16.9)

TaxaM oGpasoM, cacreMa (16.7) mpam ompepelleHHBIX YCIOBHAAX OKA3bIBACTCHA
aBTOKO1e0aTelIbHOH, YBeJIAYeRHe MapaMeTpa ¢ crocoGcTBYeT HAPACTAHHIO ABTO-
KoleGanmit, yMeRbIIeRAe g — 33TYXAHMIO. U3 BrulpakeHmsa AIA ¢ clegyeT, 910

yMeHbIIeHHe k1 H CKOPOCTA IPHTOKA vy AO/IKHO BBHI3RIBATH caM03036y>KneHue
xoaebanmit. K ToMy e pesyibrary JO/KHO HPEBOJAATEL yBelAYeHHE k2, T. e. KO-
Haska ITK. 3to cornacyercsa ¢ OOBITOM.

§ 16.4. Hennneiinas numaMuxa MemGpam

KRak MBI BUjiesM, HeaumHeHHbIe cBoIcTBA BO30ynmMEIX MeMGpam
OTYETINBO NPOABIAIOICA B FeHEPandAd M PACHPOCTPAHEHHAM HEPBHOFO
umnyasca (ri 11). Paccmorpum mepmonnveckne u3MeHeHMs COCTOM-
niaa MemOpam, ycTaHOBIeHHBIE B pAnxe ounbiToB. Tak, mabaopganncs
Kouefamnsa SIEeKTPHYECKOr0 MMOTeHIHUAIA
B 0YeHb TOHKAX JBOHHBIX HOIMATHIEHO- "IlMI!.'
BeIX MeMGpamax. [{soitmoft cimoft cocrosn 1 '
H3 NOJMKHCHOTHL (@) ¥ HOIMOCHOBAHHA

(b). TaruM 06pa3zoM, B HEM AMEIHCH TPH o~

30HBI — OTPHOATENbHO  3apAKeHnad da, MESE TS
HEHTPAIbHAA U DOJNOMKMTENIBHO 3APAMKEH- e ass

naga b (pme. 16.13). MemGpana momemia- et

nace B 0,15 M pacreop NaCl. Ilpn maio- st
JKeHNM OTPUIIATEJHHOF0 MOTEHIAANLA CO ;;J;%:‘.“:":”
CTOPOHBI HOJIMOCHOBAHMA HabmOaIUCH LS EEhcwpag _
nepuojuYecKue NMIOYabCsl (CHAliKa) = Eiasenas hato:
OPH HEKOTOPOM KPHTHYECKOM SHAYEHUH @ Kpig &

TOKA HE3ATyXaomme KOMeGAHHA, C€O-  Pyg 1643, Cxema Tpexcioii-
xpaHaomuecs vacamu. ToR uepes MeM- moi L0 EAIeKTPONETHOL
Opany COCTOMT W3 NepeMeNleHNs KaTHO- MeMGpaHLI

HOB CKBO3b 30HY 4 M AHHOHOB CKBO3b 30-
gy b. B peayubtate B HeHTPANbHOH HEHTPATRHOH 30HE HARAMIH-
saerca NaCl. Boapacramme ocMmoTHueckoro pgaBiends NHPUBOJAT K
HOABIGHNWIO MOTOKA PACTBOpHTENS B MeMOpamy um K BO3PACTAHUI B
Hell T'MIPOCTATHYECKOro JaBJIeHHA. B TO Ke BpeMd yBeJIMYeHHE KOH-
TIeHTPANMA COMHM BHIBBIBAET COKPAGHHE MOJEKYT MOIH3IeKTPOINTA,
Wre TaKKe yBeqMunBaeT AaBieHue. Horpa 5To ypeamuenue mpeB3oii-
JileT OCMOTHYecKoe [aBlenue, MOTOK pacTBOpUTeNA M3MEHHT 3HAK,
¥ KOHIEHTPANUA COMH BHYTPH MeMOpambl yBEIMUUTCA enie Gonbme,
BoanuKueTr rpajuentT KOHOEHTPAMMHA, COJb MOKHHeT MeMOpamy u Gy-
JIleT BBITEKATH NOCIE TOro, Kak MemGpama JOCTHCHET MAKCAMAILHOIO
coKpamenna. 3aTeM HAcTyNaeT pelaxcanud, BosBpamenme memGpa-
HEI B HCXO[HOE COCTOAHHE, N MPOIecC HAYUHASTCA CHOBA,
Menbpanuviii ocyuaasrop Teopeara (1955) cocrouT W3 ABYX
AYeEeK, 3AMONHEHHBIX DAGKTPOMMTOM PA3HOH KOHIEHTPANMH M paspe-
JIEHHBIX MEeMOpaHOHd H3 IMOPUCTOr0 CTERIA, COHepMHAMEH CBA3dHHbIG
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OTpEIaTeNLHbIE BapsAnbl. lIpHm mpomyckanam TWOCTOAHHOTO TOKa CO-
3faercd pa3HOCTh NOTEHNMHAJOB HAa JBYX CTOpoHax MemOpamel M B
Adeiikax BO3HUKAeT ciBUr ypopHe#H sxupkocreir. Ilpum cunpmmix mo-
CTOAHHBIX TOKAX B CHCTEMe NPOUCXONAT MEepUOAUUECKHEe Komebammsa
YpoBHEN RUIKOcTe W mMemMOpamHoro poremnmuana. BemejcTBue Haau~

uusA B MemOpame OTPHUOATENb-
T HBIX 38PANOB JJIEKTPOIHUT B €€
1 o Nopax HeceT MpeuMYMecTBeH-
Dt s HO KaTHOHB. DBuemmee moxe
3aCTaBIALT mepeMenarhed Ka-
THOHK ¥ PacTBOpPETENb. Pac-
npefieieHAe KOHOEHTpAOu#d B
nopax MeMmOpambl 3aBHCHAT OT
KOJImyecTsa ' IpOTeKamein
A\ HUAKOCTH ¥ CKOPOCTH ee Teue-
AL aua. B cBol0 ouepens, OT 9THX
1
1
i
J

meg ’

;S;"'

n

ASyel

(aKTOpPOB 3aBHCUT COHPOTUB-

nenaue memOpannl. Cuibi, geii-

| CTBYIOLIME HA CHCTEMY, 3aBH-
I S eAT OT COCTOSHHA CUCTEMEL.
Puc. 1614, KomeGamma wommenrpanum » DOSHMKAIT  aBTOKONeGammd,
COIPsHEeHHOR  XeMEOCMOTHUECKOid cH- TEOpPHA KOTOPHX passmrta Teo-
; creme pemom  (1964), Maprunnm

(1971) u gpyrumnm.

B 6uonormuecknx memGpanax, cogepramux ¢epmentsl, obmanao-
JnUe KOONEPATUBHEIMY CBOICTBAMY, NEPHOJWYECKNe H3MEHEHHA CO-
croanua MeMOpaHsl MOTYT ONpPeReAATHCA HEMUHEIHOH CBA3BID MewK-
OY TPAHCIOPTOM BEIECTBA U XUMHMUYECKHMHU peaknuaMu. Pacemorpum
npocto#i npmMep. Honycerum, uto pepMeHT KATATH3HpyeT HeoGparu-
MuIfi pacumap cyGerpara S. Xumuueckuit norox (cm. c. 309) pasenm

L
[}
I
1
1
]
|
i
I
L

1
%o

Jxmm =V = —%;’—S=kESl (16.19)
rge S — wommenmrpapmusa cyGcrpara, E — depmenta, k — xoHcramTa
ckopoctd. JJomycTum, 94TO MMeEeTCA KpUTHYECKAasd KOHIOEHTpAOusa cyo-
crpaTa Syp, HPA ROTOPOil depMeHT MCHBITHIBAET KOONEPATHBHBIE KOH-
dopmanuonnble U3MEeHEeHUSA, NPUBONAINHE K MOBHIMEHWK) €r0 AKTHB-
mocru. Homcranra ckopoct k Bospacrtaer ¢ ki 0 k.. SaBuCHEMOCTH
Jen (S) moxasama ma puc. 16.14. BexencTBue KOONEPaTUBHOCTH Jypw
HCHHTHIBaeT nepexos, mopobumii asosomy (cp. ¢. 505). Cy6erpar
nocTymaer B cdAcTeMy nocpepncteom puddysum uepes memOpamy co
CKOPOCTHIO

d S
— _Ang”
Jan = = Sy — 95), (16.20)
rre S, — KoHONeHTpamua S B HCTOYHHKE, KOTOPAH OPAKTHIECKH IO~
croguaa. 11pu Jygw = Jyzp CKOPOCTL M3MEHeHMA KOHTMeHTpamum S ==
= — S+ Snmp =0 — cHCTEMa HAXONHMTCA B CTAOMORAPHOM COCTOS-
mun. Puc. 16.14 moxaabiBaeT pasimume MeKDy ABYMA CTaHOHAPHBI-
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’ ' 4
Mu cocrogHmAME, oTeevanomumm S, =S, n S, =S,. CTaunonap—
HOe COCTOAHME, OTBEYAIOIIee TOTKE A nepecedenms KpuBoit Jyyg, W

HpﬂMOI/I Jllﬂd)v yCTOI/I‘IHBO TaK KaK Opy MajoM HOJCHUTEILHOM H3-

MeHeHHE KomHNemTpanmuu cyGerpara J LS KOHIeHTPAnUA
cyberpata y6riBaer, OKa cucrema He BepHerca B Touky A. llpm or-
punartensHOil QuyKTyanua S IOTOK J, g =>Jzan 1 S 6ymer Bospa-
cTaTh, NOKA CHCTeMa BHOBhL me BepHeTca B ToYKy A. Hampotus, ecan
toyka mepecedenuda B ¢ Jeuu 1 Sy HeKAT B 0GAACTH KPUBOH Jymu
¢ OTpHMNATENHHBIM HAKIOHOM, CTanMOHAapHOe CcocTosHme B Heycroi-
unpo. [lonoxurensuoit guykryannu S orsezaer J. ;mb >Jxum 1 S BO3-
pacraer BOIOTH 0 Toukdx C. B »3roil TouKe EePMEHT MCHBITHBACT
KoudopManumonnoe NpeBpamieHde, CUcTeMa Nepexoqur B TOuYRy [,
B KoTOpOoit Jyny >/ . KoHnenrtpanus cyGerpara S y6sIBaeT 10 TOU-
ku E, B KoTopo#l pepMenT MCHBITHIBaeT OOpaTHHIil mepexod B HCXOJ-
HYI10 (i)opMy, ciucTeMa mepexoguT B To4RY F. 3mecs S Bospacraer
BHOBb, TAK Kak Jup > Jyuy 1 cHCTeMA BHOBH gocruraer Ttoduxu C.
Taxum ofpaszoM, cucTeMa BHIXORMT Ha HeTIi0 rucrepesuca CDEF,
KOTOpOH oTBEUaeT MpefelbHHN NUKI HA ¢as3oBoM moptpere. Momuo
' IPUBECTH MHOKECTBO NPAMEPOB TAKOTO POJla IOBEEHAA CHCTEM, CO-
4eTa0IAX XAMIYecKue peaknud u guddysmo.

Oco6riit untepec MAnA OHONOTHH NPECTABJAT BO3OYHMEIE
memOpansl. MBI Bujens, 910 MareMaTHIeCKasd MOjeNh HEPBHOM TKa-
HH BHIPAKAETCA, B YACTHOCTH, Yypaswenuamu Xodwruna — Xarcau.
(c. 371). 10 HenuHeiinbie ypasHenud 4eTBEpTOre mopaAnka. as me-
‘el KaveCTBEHHOIO HCCIEJOBAHAA MOMKHO, OJHAKO, HOHHSHTH MOPA-
JOK HeIHHEelHOCTH ¢ 9YeThipeX [0 /ByX myTeM HCKmwoweHusa nudde-
peHIHANbHbIX YpAaBHEHAMH iuA OBICTPHIX KOMOOHeHT (cM. ¢. 494).
Onna 13 BO3MOIKHBIX YHPOINEHHBIX MOJEJIel BTOPOr0 MOPHAKA Gbiia
nonyueHa u uccnenoBana Hpunckam n Msamunkom.

B ypaBuermax XOmKKAHA — XaKCIE Me[TeHHBIMA NEPeMEHHLIMA SBISIOTCH
nm h(tm ~ 107 ¢, T, ~ Th ~ 2:107% ¢). Beogum dyuxuma m(9), (), h(p),
BBIPAIKAIOIIHAC ycmnonunnmecn 3HaYCHAA COOTBETCTBYIONIUX IT€DEMEHHbBIX..
Kax nmoxaswiBaeT onmbiT, 7{¢) ® h{(p) cBA3aHb MpAGTHKCHHHM COOTHOINCHHEEM

ii(p) + R (p) = ¢ = const (~ 0,85). (16.21)-

Vopomenge ypapuenmil XO0/KKAHA — XaKCIH A0CTHTAETCA 3aMenoll m Ha m(Q),.
h Ha q — n. Torga m3 mexopaubix ypasmenmi (11.5)—(11.9)

1=c2 —— T (@ — o) gxn’ + (@ — Pxa) Enam P+ (P — Py) By (16.22)
1 = [th(cp — m]ftm(@), i = [(¢) — nl/ta(@), k= [R(®) — h]/Tr(®)
uonyqaeTcn cacTeMa
1= ac -2 7+ (9= 0g) gxn’ + (¢ — Pya) Exa™ (9) (@ — 1) + (P — Py) 2y
(16.23)
i = [R(¢) — n]/ta(P).
Ilapamerp o oxasuiBaeTcst paBHBIM 3. YpasHeHmsa (16.23) nmalor peayabrath, Ma-
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N0 OTNAYAIONIAECs OT TeX, KOTOPHEE MOJNy4aloTcs MPHE MOJL30BAHAHA HCXONHOIT
MOJeNIBIO.
Kauecrsennmoe mccjicfOBaHAe MOMENH ¢ IMOMOMBIO (PA30BOro HOPTpeTa mpPo-

BOAATCA MyTEeM NOCTPOeHHA H3OKMAH =017 ¢ =0, T. e.

n = n{Q) (16.24)
u
Zxn* (@ — @x) + Enalg — ) (@) (¢ — a) + Zx (9 — v) —1=0. (16.25)

THocaeprnas m3oknana mMeer N-o6pasayo GopMy Ha IUIOCKOCTH n, @, 9T0 obecnc-
uABAET reHepan#o EMOyasca. Ocobasa ToYKa HA MepecedeHHd U3CKIHH yCTOHYHA-
Ba (pmc. 16.15, a), 9T0 COOTBETCTBYET COCTOSHHIO MOKOA MeMOpambl. CooHTaHAaN

/4 0a 4 94

Pac. 16.15. Hynpb-m3oKIEHL CHCTEMBI: MOoKOH (a), CIIOHTAHAAS AKTHBHOCTDH (6),
ycTod49mBan fenonApa3anaa (e)

AKTABHOCTh MOJKET OBITH BHI3BAHA yBeJIAYeHAeM ITDOBOJAMOCTH Zna HNH YMEHb~
uienaeM ggx. OHa MoABJIAercA, KOrja TOYKA ITOKOA TepfAeT yCTOHYHBOCTH, MPH-
4eM BO3HAKAIOT MpenelIbHBIA NEKI B aBrokodebanda (pme. 16.15, 6). Heycroitum-
BB 0cO0Ble TOYKHA, PACIOJOKeHHbIE Ha CpegHedl BeTBH M30KIEHBL ¢ = 0. CooT-
BeTCTBCHHO NajbHeimee ysejlmuende Na-TOka (HaOpuMep, 3a cgeT CABHra m{g)
na 20 MB BieB0) HpABOAAT K ACYE3HOBEHAK YCTOMYABOCTA MEMOJAADPH3ANAH
meMOpannl (pac. 16.15, ¢)}. IloBropHsie NepHOAAYECKAE OTBeTHl BOZHEKAIOT IPH
TAKOM 3HAaYe¢HEA BHemHero Toka I B (16.25), mpm KortopoM 0cofaA TOYKA OGKa-

3biBaeTCA B cpegHell obdacrm ¢ == 0. C MoMOmBI0 KagecTBeHHOro amanmsa ¢aso-
BOro MOPTPETA MOMKHO HAMTH YCIOBHA TPHITEPHONO IMoBeneHAA MeMOpaHnl. AK-
COH KajibMapa HPH HEKOTODHIX SKCHePHMEHTAJBHHX YCJIOBHAX, HANPAMEP, UPH
BHyTpHKJIeTo9HON mepdysmm CsF, semer ceGa Kak Tparrep ¢ AByMs YCTOWIABBI-
MH COCTOAHHAMH — Pa3pa’keHAe TOKOM, HampaBleHHBIM NONEPEMEHHO HAPYKY
3 BHYTPH, UPHBONHAT K HePeGpocy M3 OHONO YCTOHYMBOrO COCTOAHAA B APYroe,

Bce msmoskenHoe moKasbiBaeT, YTO MMEIOTCA OCHOBAHMA TPAKTO-
BATh H3MEHEHUA COCTOAHMA BO3GYyammoit MmemOpambl Kak (as3oBbie
mepexoxsr (cM. § 15.5).

§ 16.5. AsTOBONHOBEIE MPONECCH B CEPHEUHOM MbAINE

Kag e Bugenu (rn. 12), mbimeuHas THKaHbp TaK/Ke NPeCTABIA-
eT coboit 6036ydumyro cpedy,— Bo3GymIenme, cooblmaemMoe CETHIO
HEPBHBIX BOJOKOH, BHIZHIBAGT MEXAHOXMMAYECKHE IIPOIECCHL. Tem
CaMbiM DPOMECCH. B BO3OYAMMBIX Cpelax MMEIOT Ba)KHeiimee 3HaYe-
e JyiA (PU3MONOTHA, B YACTHOCTH, JJA (DU3HOIOIUH CEPHeTHOMH
MBI, 5

CamMo moHATHC Be3GYIUMOI cpensl Kax cpejsl, B KOTOPO# pacmpo-

CTpaHeHAe WMILyJAbCa HPOMCXOMUT 6e3 saTyXamuA 3a CYET YHeprud,
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