O®U3NOJIOTUA
BO3BY/IUMbIX TKAHEHU



MeauuuHCKasA (GPU3HOJIOTUA —

U3y4aeT (pyHKIHAH OpPraHu3Ma
YeJIOBEKA BO  B3aUMOACHCTBHH  C

OKPYKAKOIIECH CPeIOMH.

Bce CHCTEMBI OpraHu3Ma
B3aMMOCBSI3aHbI, a WX (YHKIUHU
NOMOJIHAKT APYT ApyTa.



BbUOJIOI'MTYECKUE MEMbBPAHDI

Hemnomspu-
@ _ 30BaHHas

‘5 }— 4acTh

g g " HO'
JIAPH30BaH-
| Has 4acTh

~ @ochomumu bl

Xonecrepon




buosornyeckas meMOpaHa

Tonmunaa MmemOpaH 7-10 HM, COCTOUT U3
ABOMHOIO CJI0S1 (hOC(OIUITHIOB:
TUIPOMPUIILHBIC YaCTH (TOJIOBKH ) HAIIPaBJICHBI
K IOBEPXHOCTH MEMOPAHEI;

ruIpOo(POOHBIC YACTU (XBOCTHI) HAIPaBJICHDI
BHYTPb MEMOpPaHHI.

[ uapodoOHBIE KOHIIBI CTA0MIIM3UPYIOT
MeMOpaHy B BUJI€ OMCI05



JInnmuasbl MeMOpaHbI

» Dochormnuepuabl
— KapKac MeMOpaHbI
= XO0JIeCTepPHH
s [JINKOJIUNINABI:
0 6X00am 6 COCMAB UOHHBIX KAHA08
0 AGIAIOMCA PeUuenmopamu

0 00yCcnaeauearom UMMyHOI02UUECKUE C6OUCHEA
KJ1emoK

o yuacmeyrom 60 B3AUMOO0CUCHBUU KIEMOK



beaxku meMOpan



HUHTerpajbHbie MeMOpaHHBIE 0CJIKHU

e BCTPOCHBI B JIMIMAHBIA OHCJIOH -
[J100yJIsIpHbIE.

e JTO  Oe€JKHM aozezuu, HEKOTOpbIe
peuenmopHble 0eKu



TpancMeMOpaHHBIN 0€JIOK

e MOJIEKYJIA 0eJIKa, MPOXOASAINasa 4Yepe3 BCIO
TOJIIY MeMOpPaHbI U BBICTYNAKOIIAS U3 Hee
KAK HA HAPY/XHOM, TaAK M HA BHYTPCHHEH
IOBEPXHOCTH.

e JTO - NOPBl, UOHHBIE KAHAbL, NEPEHOCUUKU,
HACOCbl, HEKOTOPbIE peuenmopHble 0eKuU.



Ilepudepuyeckne MeMOpaHHbIE
OesIkH

e HAXOAATCHA HA OJAHOM M3 IIOBEPXHOCTEH
KJIETOYHOU MeMOpaHbl (HAPYXKHOM WJIH
BHYTPEHHEl) U HEKOBAJEHTHO CBSI3aHbI C
HHTErPaJbHBIMA MEMOPAHHBIMHU O€JIKAMM -
peuenTopml.

o (MOpUILISIPHBIEC U [VI00YJISAPHbIE



OYHKIUUU MEMDBPAH

 CTPYKTYPHAIAIL.

e SAIIIUTHAJL.

« DEPMEHTATUBHAS

e COEAMHUTEJIBHAIS NJIN AJI'E3UBHA/SI
(oOycnaBauBaeT CYIIECTBOBAHUE MHOT'OKJIETOYHBIX
OpPTaHU3MOB).

 PEHHEIITOPHA/L.

e AHTUI'EHHAJSIL.

e JJIEKTPOI'EHHASA
 TPAHCITIOPTHA/SI.



CBA3b MEXKAY KIETKAMHU

» KIIETKA » CUTHAJIbHAsl MOJICKYJIa
(mepBbIM NOCPEIHUK) WIIN JIMTaH]T >

MOJIEKYJIa MEMOpaHbI (KaHAJI WU PELEHTOP)

KIIEKTU-MHUIIIEHNA » MOJICKYJIBI
KJICTKH WJIM BTOPBIEC OCPEIHUKH =
KacKaj (DepMEHTAaTUBHBIX pEaKIUH >

M3MCHCHHE (DYHKIIMH KICTKHU



JIMT'TAH /1 bl

HEeNTUIHbIC TOPMOHBI
IPOU3BOAHBIC AMUHOKHUCJIOT
HEeHPOMEIUATOPbI
HATOKUHBI



PEUEIITOPbI MEMBPAH

= JTO MOJIEKYJIbI (0eKu, 21UKO- Uil
JIUNRONPOMeEUuHsl), Y9YBCTBUTEIbHbIE K
OHMOJIOTHYECKH AKTHBHBLIM BellleCTBAM
— JUraHaaM

» JIMraHabl — BHEHIHUE PA3APAKUATEIH
IS KJIIETKH

0 Peuenmopbl — 8blCOKOCnel(ud)ullel uiu
Cé/ieKmuUe6Hbl



Buabl KJIETOYHBIX PelenTOPOB

e« MEMOpaAHHBIEC - écmpoennvle 6
RIIAZMAMUYUECKYIO MEMOPAHY

e BHYTPHUKJIETOYHbIC — yUMO30IbHbIE U
Aa0epHole

e HEKOmopble  peuenmopvl  6CHIPOCHLI 8
MeMOpanvl 6HYMPUKIEMOYHBIX OP2AHOUO08



MEXAHM3M PABOTbI
PELIENITOPOB

MemOpaHHbBIE peuenTopbl

PErHCTPUPYIOT HAJIMYHUE JIUTAH/A:
1. IICPCaarOT CUT'HAJI BHYTPHUKIICTOYHBIM
XUMHUYCCKUM COCANHCHUAM — BTOPbBIM

nocpeaankam — MECCEHJ[DKEPAM
2. PerynmmpyroT COCTOSIHME HOHHBIX KaHAIOB



BTOPMYHBbIE NOCPETHUKHU

ITO BHYTPHURKJICTOYHBLIC CUT'HAJIbHBIC

MOJIEKYJbl - [epeJalT CUTHAJd  OT
MEeMOpPaHHBIX peuenTopoB Ha 3P eKTOPbLI
(MCIIOJTHUTE/IbHbIE MOJIEKYJIbI) —

OﬁyCJ]OBJII/IBaIOT OTBCT KVICTKHA HA CUI'HAJI.



BHYTpHUKJ/JIETOYHBbIC MTOCPECAHUKH

HUKJINYEeCKHe HYKJIeoTHuaAbl (UMAMD w
ul ' M®)

HHO3UTOJITPpUGOChAT, THANNITIUIIECPOJI
Ca’" - kaabMony/IHH

NPOAYKTHI OKHUCJIEHUS  apaxXuI0OHOBOM
KUCJI0ThI.



IHuKINYeCKHEe HYKJIEOTHABI
(LAM®, ul M®)

aAPeHAJIHH

P - anpenopenenTop —Jp- akTHBATOP (GS ) aAEHNIATHMKIIA3EI

\

AKTHUBHAA aIeHUJIATIIUKJIA3a

AT® _MMA.D/—» }OTEI/IHKI/IHABA

Kackaa pepMEeHTATUBHBIX peaKum

U3mMeHeHHe QYHKIIMU KJIETKH



MOHHDbIE KAHAJIbI

» 0CJIKOBbIE MAKPOMOJIEKY.JIbI,
OI'PYKEeHHbIE B JUIIUAHBIA OMCJI0M
[J1A3MATHYECKOM MeMOpaHbI
(mpancmemopannsvle 0enKu),
oOpa3yroiiue 3ano0JHeHHbIE BOAOM
[HOPbI, Yepe3 KOTOPbIe MPOHUKAKOT
HEOPraHuvYecKue UOHBI.



CBOMCTBA NOHHBIX
KAHAJIOB

. CeJJeKTUBHOCTL - KOKIGIM  KaHal
[IPOIIYCKAET TOJBKO ONPEACICHHBIN («CBOM)
MOH.

. MoxeTt HaXOIUTCA B Pa3HBIX
(PYHKIIMOHAJIBHBIX COCTOSHUSIX

3aKPBIThIM, HO TOTOBBIM K OTKPHITHUIO (1)
OTKPBIThIA — aKTUBUPOBAHHBIN (2)
MHakTHBUPOBAHHEIN (3)



Konuuecmeo omkpoimolx Kanaioe pe2yaupyem
Iponuuyaemocmo memopanvi



CBOMCTBA NOHHBIX
KAHAJIOB

3. Ilo MexaHn3My yIpaBa€HUsS TPOHULIAEMOCTBIO
KaHaJbI JCIATCS:

» [loTeHnMan3aBUCHMBbIE — BOPOTA YIIPABIISIOTCS
3apsI oM MEMOPaHBI

= Xe€MO03aBHUCHUMbI€ — BOPOTA YIIPABIIAIOTCS
KOMIIJIEKCOM JIUTaHI-PELETITOD



Padora BOpOT NOTEHIMAI3ABUCUMOLO
Na+—kanaJa.

h — BHyTpUHHUE
NHAKTUBAIM-
OHHbIC BOPOTA
m — HAPYKHbIE
AKTUBAIIMOHHDbIE
BOpOTa




Bo30ynuMble TKaHH

HepBHasA, MbILIICYHAS,
IHAOKPHUHHAS



BO3BYIUMOCTD

x JTO CIIOCOOHOCTHh TKAHU OTBEYATH HA
pa3apaskeHue BO30y:xaeHUeM (reHepamnuen
noreHuuaja aeucreua — I1/1)



BO3BYKJIEHUE

= JTO Nmpolecc reaepanuu (BOSHUKHOBECHUSA
I1]1) B oTBeT HA pasapaKeHue



HOJAPU3ALMS

Hannune pa3HbIX 3apsag0oB 0 00€ CTOPOHEBI
MEMOPAHBI:

» CHapyxu +

= BHyTpH —

Knerka npeacraBisieT COO0H «IUITOJIb



TUIIEePIIOJISIPU3ALIUS

» YBeaunueHue pasHoctu I mexay
CTOPOHAMM MeMOpPaHbI

NEITOJIAPUSALIAA

= YMCHBbIIICHME PA3HOCTH MOTEHIIUAJIOB
MEXK/1y CTOPOHAMHU MeMOpPaHbI
PEINOJISAPU3SAIILASA
e YBCIMYCHUE BEJINYHHBI MII IIOCJIE
IETIOJISIPUA3 AL,



MEMBPAHHBIU HOTEHIUAJI
IHOKOA

e JTO PAa3HOCTh MNMOTEHUHHMAJOB  MEKAY
HAPY/KHOM HW BHYTPCHHEH IMOBECPXHOCTHIO
MeMOpaHbI BO30yIUMOHA KJICTKH,
HAXOAAIICHUCH B COCTOSHUH TMOKOA.

o IloTeHmman MOKOA perucrpupyercs
BHYTPUKJICTOYHBIM MHKPO3JIEKTPOAOM 110
OTHOLICHUIO K pedepeHTHOMY
BHEKJIETOYHOMY 3JICKTPONXY.



Perucrpanusa MeMOPaAHHOIO
IOTEHIIMAJIA

MK —
MHKPOIJIEKTP

pedepeHTHBIN
IJICKTPO/




MeMOpasHBIH MOTEHLUHAN

T 1 R D o O TR G B [ R N M B B BRI E

B




Beanunna MII

» IJIA3MOJIEMMbI HEPBHBIX KJICTOK H
KApAUOMHUOIIMTOB Bapbupyert ot —60 MmB

mo 90 mB
s IL1A3MOJIEMMBI ckeJieTHOro MB — —90 mB
= I MK okojg0 -55 mB



I’ paguent

= JTO BEKTOP, HOKA3LIBAKINUN PA3HUILY
MeKAY HAU0O0JIbIIMM M HAUMEHb UM
3HAYEHHEM KaKOoN-JIu00 BeJIUYUHbI B
PA3HBIX TOYKAX IIPOCTPAHCTBA, A TAKKe
YKa3bIBAKIINA HA CTEIIeHb 3TOI0
U3MECHECHHUS.



OAKTOPBLI, DOPMHWPYIOIIME MII

. MIOHHASA ACUMETPUSA

» KOHIEHTPAIIMOHHBIA I'PATUCHT KAJIUA
K.
-K—. = 20-40 P

L eX_

» KOHUEHTPpAIMOHHBIA IPAJUEHT HATPUA

INa | =g-10p
[Na. |



2. 1MoaynponuunaeMocTb MEMOPaHbI
Na+ _




C«INIEKTPUYECKUH I'PATUCHT)

= OJTO CHJIA, CO3IaBaeMasi dJIEKTPUUYCCKUM I10JIEM
TpaHCMEMOpPaHHON Pa3HOCTH IIOTCHIIMAIOB

= BBIXOa Kajaus Hapy»Ky YMEHBIIIAET
KOHIICHTPALMOHHBIU I'PAJIUEHT, a SJICKTPHU-
YECKHUUN — YBEJIUYUBACT.

» B pe3ynbrare BeaInynHa rpaJdeHTOB
BbIPABHUBACTCA



C«INIEKTPUYECKUH I'PATUCHT)

» TpaHCcMeMOpaHHas pa3HOCTh NOTECHIMAJIOB
CO3/1A€T DICKTPUUIECKOE TOJIE, a
CJIEIOBATEIBHO U JJICKTPUUYECCKUU IPATUCHT

» [l0 Mepe BbIxoma Kanusa HapyxKy
KOHIICHTPAIMOHHBIU I'PAJUEHT YMEHBIACTCA,
a DJIICKTPUUYECKUU — PACTET.

= B pesyibrare HacTylnaeT BhIpaBHUBAHUE JIBYX
IPaCHTOB



PaBHOBeCHLIN MOTEHIINAJ

= PABHOBECHOE COCTOSIHME - 3TO TaKas
BEJIUYHUHA JIEKTPUYECKOI0 3apsaaa
MeMOpaHbl, KOTOPAas MOJHOCTHIO
YPAaBHOBEIINBAET KOHLUEHTPAMOHHBIN
rPajMEeHT JJIA ONpeaeIeHHOI0O MOHA U
CYMMAPHBIH TOK 3TOr0 MOHA OyaeT paBeH (.

s PAaBHOBECHBIN IMOTECHIINAJ IJA KaJausa = -86
MB (Ex+ = -86 MB)



CocTosiHue NOKOA I KJIECTKH

» MeMOpaHa HEMHOTO IIPOHMIIaEMa JJISL HAaTPHS,
YTO YMEHBIIAECT PA3HOCTD 3aPSAA0B U BEIMUYUHY
3JIEKTPUYECKOrO IpaIMEHTA

= KaJnu BBIXOIUT U3 KJIETKU



MexaHHU3MBbI OAACPKAHUS MOHHOU
ACUMMETPHHA

» DJCKTPUYCCKUH 3apsg Ha MeMOpaHe —
CIIOCOOCTBYET BXOly KaJIHs B KJIIETKY U
TOPMO3HUT €I0 BbIXO/I

» Kanun-HarpueBbIM HACOC — AKTUBHbBIN
TPAHCIIOPT, KOTOPBIN IEPEHOCUT Yepe3
MEMOpPaHy MOHBI IIPOTHB KOHIEHTPALMOHHOIO
rpagueHTa



HATPUU — KAJIUEBBIM HACOC

AKTUBHBIA TPAHCIOPT HOHOB HATPUS W KaJIUs
[IPOTUB KOHIICHTPAIIMOHHOTO TpaJM€HTa C
3arparou sHeprun ATO.

3Na"




®YHKL U KAJINU-
HATPUEBOI'O HACOCA

AKTHUBHBIA TPAHCIIOPT MOHOB
AT®-a3Hasa pepMeHTATUBHAA AKTUBHOCTh
IHoaaep:;kaHue MOHHOU ACUMMETPUM

YceuiieHde noJisipu3anua MeMOpaHbl —
IEKTPOreHHbIN 3(PpPeKT



NenmoJIsipu3arusi

BO3HUKAET IIPpU OTKPHITUU HATPHUEBBIX
KaHaJIOB

Harpun BXOAUT B KJIETKY:

YMEHBIIAET OTPULIATEIILHBIN 3aps]] Ha
BHYTPEHHEN TOBEPXHOCTH MEMOPAHEI

YMEHBIIIAET DJICKTPUUCCKOE MOJIE BOKPYT
MEMOpPaHbI

Cmenenv oenoaapuzayuu 3a6ucum om
KOJlUYecCmea OmKpblmolX KAHA108 OJiA
Hampus



KPUTNYECKHUU YPOBEHDL
JENOJAPUSALIANN E_

= YPOBEHb ACIOISIPU3ALIIHU, IIPA KOTOPOM
OTKPBIBACTCS MAKCUMAJILHO BO3MOKHOE
KOJIMYECTBO HATPUEBBIX KAHAJIOB (BCE KaHAJIBI
IJIsl HATPpUSI OTKPHITHI)

» [1OTOK MOHOB HaTpPHUA «JTABUHON
YCTPEMIISIETCS B KIIETKY

» Hauunaemca pecenepamuenas
0enoNAPUIAUUA



Ilopor genmoasipu3anuu

» PazHoCTH MEXKIYy BeJIMYMHOHU UCXOAHOM
nossipu3anuu Mmemopansl (E ) n
KPUTHYECKHM YPOBHEM JAeIOJIAPU3aALUU
(E, )

AV=E, - EKp

« IIpu 3TOM TOK HATpPHSI MPEBBIIIAET TOK

kajaus B 20 pa3!

= 3ABHCHT OT COOTHOIIICHUSA
AKTHBHUPOBAHHBIX HATPHUEBLIX U KAJIMEBBIX
KAaHAaJIOB



Ioamoporosas aenoasspu3anmus UJin
JOKAJbHBIN oTBET JIO

= MECTHAas aKTUBHAas KPaTKOBPEMECHHAs U
oOparumasi JenoJsipu3anus MeMOpaHbl, B
OTBET Ha MOAIIOPOTOBBIM CTUMYII

= [Ipu 3TOM OTKpBIBACTCS HEOOIBIIIOE
KOJIMYE€CTBO HATPUEBBIX KAHAJIOB



3aK0H «BCE NJIM HUYero)

[loamoporoBeiv pa3apa’KuTeilb BbI3BIBACT
MECTHYIO JICHOISAPU3ALMIO («(HUUE20))

[loporoBein pazapakuteiib BbI3HIBACT
MAaKCHMAaJbHO BO3MOXHBbIN OTBET («Bcey)

CBEPXIOPOrOBBIN PA3APAKUTEID BbI3bIBACT
TAKOU K€ OTBET, YTO U IMOPOTOBBIM

T.0. omeem K1emKu ne 3a6uUcCum om Cuibl
pazoparicumennsi.



CBoucrtra JIO
He IHOAYHNHACTCS BaKOHy «BCC UJIN HUYCT O»

- Avmumtyzaa JIO 3aBUCUT OT CHIIBI CTUMYJIA

PacnpocrtpansieTcs 1o meMOpaHe 3aTyXaHUuEM
(IEKpPEMEHTOM )

MosKeT CyMMHUPOBAThCS (B pPE3yabTaTe
AMILIATY/1a JCHOIIPU3aN YBEIINUUBACTCS )

TpanchopmupyeTcs B IOTEHIIMAN ACUCTBUS IIPHU
TOCTHXXCHUU YPOBHS KPUTHYECKOU
IO pPU3ALIMH



PereneparuBHas aenojasspu3anus

Pasnpaxurens > Jlenoagpnsauns  vemOpans

f l
' i

|
Bxonsuui [loBbliet e

HATPUEBBIH +—HAT]HEBOY!
TOK POHULLAEMOCTH

CAMOIIOACPKUBAOIIASICA ACIOJAIpU3anusda, He
Tpedyromasi JajJbHeHero
BO3CUCTBHA BHECIIHEI0 CTUMY.IA.




IHorenuuaa aeucreus (11/1)

= JTO PA3HOCTh MMOTCHIUAJIOB MEXKIY
BO30YKICHHBIM U HEBO30YKIACHHbIM
y4acTKaMi MeMOpPaHbl, KOTOPasi BO3HUKAET
B pe3yjbrare ObICTPOH AenoJAPpU3aAlUU
MeMOpaHbI C MOCJEAYIOIIEH ee
nepe3apsaKou.

s Amnaumyoa I1J] okono 120 — 130 mkB,
OIUMeIbHOCMb (8 cpeoHem) - 3 — 5 mc

(6 pazuvix mrxansix om 0,01mc 0o 0,3 c).



~. 1

Lunamuwka  PasguTUS mOTEMLUAAA  4EUCTELA (MTAD
A -evounna (1A

B - exemA PErucTRAUUU FLA__

B - uonuble —Towu

RO — eAToAlbll  OcuUAAOrPAS

Eo - uexoannd Sporeun MF]

Evp - epuTyuEcioud YPoBEUD AETNOAIPUBALUY







da3pl1 11/1

- MenjieHHas nanoJisipyu3anus
- beicTpas nenonspusamnus

. MlaBepcus

. PeBepcus

. beicTpas penonspuszanys

. Mennennas penoisipyusanys
. I'nneprnionapuzanus



IloTeHnuaJua 1eMcTBUA

M oHHBIEC TOKH HAaTPpHUsA U KaJINA



Hosxna IHosxna




+30




YcaoBusa Bo3HUKHOBeHud 11/]

» Jlemoasipusanus 10J5KHA JOCTUTHYTh
KPUTHYECKOI0 YPOBHA JCNOJISPU3aALNHA

» TOK HATPHSA B KJIETKY JA0JI2KEH NIPEBbLINIATH
TOK KaJus U3 KJIeTKH B 20 pa3 (kananawt 014
Hampus 0bICMPONPOBOOAULUE, A O KA/IUA —
MeO0Jl1eHHble)

» JloJIKHA pa3BUTHCA pereHepaTuBHasA
AenoJasipu3anus



U3MeHeHUus BO30yIMMOCTH BO BpeMsi
1

» B030yauMocTh 00paTHOOPONOPIHOHAIBHO
3aBHUCHUT OT BEJIMUMHBI II0POra ACHOoIsIpHru3alun

AV=E, -E
Kp

= A VA —p BO3GYyINMOCTD *



+3() \




da3bl BO30yIUMOCTD

. CnnepHOpMAJIBHOCTH

. ADCOIIOTHAA pePPaAKTEPHOCTH —
OTCYTCTBHME BO30OYAUMOCTH

. OTHOCHTe/IbHAS pe(PaKTEePHOCTH
. CynepHOpMAJbHOCTH
. CyOHOpPMAJILHOCTh



3aKOHBI pa3apakeHus!



Pa3zapakeHue

» OTO IPOIIECC BO3JICUCTBHUS HA KIIETKY

s D(PPEKT BO3ACHCTBHUS 3aBUCUT KaK OT
KaueCTBECHHBIX U KOJIUYSCTBEHHBIX
XapaKTEPUCTUK pa3apaKUTENsl, TaK U CBONCTB
CaMOM KJIETKHU



Buabl pa3apakeHus

MexaHnugeckoe
TemneparypHoe
XUMHYECKOEC
buonornueckoe
DJIEKTPUICCKOE



IlpenMyniecTBa 3IEKTPUUECKOTO
pasapaKuTeasd

1. Moaeaupyer OMOJIOrHYeCKHUE MPOIECChI
(OMomoTEeHIUAJIBI)

2. Jlerko posupyercs:
s [lo cune
» 1o 8pemenu oeticmausi

» [lo 8pemenu napacmanus cuivl (KpymusHe)



3AKOHDbI PA3JIPAYKEHUA

DTO  KOMIUIEKC  MpPaBHJI,  OIIMCHIBAIOLINX
TpEOOBAaHMS, KOTOPBHIM MOJKEH MNOTYUHSTHCS
pa3IpakuTeilb, YTOOBL OH MOI  BBI3BaTh
npoiecc Bo30yxaeHusa. K HuM oTHOCSATCS:
NOJIAPHBIU 3AKOH

3AKOH CUJIbL

3aKOH épemenu (0aumeabHOCmu Oeiucmeus)
3AKOH KpPYmMu3Hbl (8pemMeHu HapacmaHus
CuJibl)



1oAPHBIA 32AKOH

IIpy BHEKJIETOYHOM IMPHJIO0KEHUH
[PSAMOYI0JbHOI0 HMIIYJbCA IMOCTOSHHOIO
TOKAa  BO30y:KIeHHMe  BO3HHUKAET  npu
3amMblKAHUU Uenu noo Kamooom, a npu
Pa3mblKaHuu yenu - N00 aHO0OM.



3aMbIKaHMe eIy




Pazambikanue nenu




3aKoHBbI pasapaKeHus

= 3aKOH cuJbI — 4TOOBI BO3HUK [1]I, cua
CTHMYJIa JOJKHA OBbITh HE MEHBIIIE ITOPOTOBOM
BEITUYHHEI.

= 3aKOH BpeMeHHU — 4yT0ObI BO3HUK [1/1, Bpems
NCVCTHS CTUMYJIA JOKHO OBITh HE MCHBIIIE
IIOPOTOBOM BEJINYHHBI

= 3aKOH KPYTH3HbI — YTOOBI BO3HUK I1/],
KpYTH3HA CTUMYJIa JOJKHA OBITh HE MCHbIIIE
ITIOPOrOBOX BEJINYHHBI



3aBHCHUMOCTDb CHJIbI OT BPpEeMEHH
TEeNCTBUSA

P — peoba3a — 5T0 MUHMMaJIbHAsA CHJIA
TOKa, BBI3BIBAIOIIIAS BO30OYKICHUE
IIB - nmoJuge3Hoe BpemMsa - MuU-
HUMAaJIbHOE BpEMS JIEVCTBUS
PA3APAKAIOIIECTO UMITYJIbCA CHUIION B
OJIHy peo0aszy, HEoOXoguMoe s

BO30YKICHMUS.

XPp — XPOHACKHUS - MUHHIMATBHOE
BpPEMSI JICUCTBUS PA3APAKAIOIIETO
MMITYJIbCa CUJION B 2 peo0a3bl
HEOOXOAUMOE JIJISI BOSUKHOBCHHMS

T,

Xp IIB JVHTENbHOCTH




AKKOMOIAIIUSA

= DTO CIOCOOHOCTh TKaHU IIPUCIIOCAOINBATHCS
K JJIMTEILHO AEUCTBYIOIIEMY Pa3APaAKUTEIIO.
IIpn 5TOM CcHrta ero TakKe YBEIUUYUBACTCA
MEIJICHHO (MaJCHbKas KPyTHU3HA)

« [Ipoucxoaur cMeEIEeHne KPUTUHYECKOTO YPOBHS
NETIONAPUA3AIUY B CTOPOHY HYJIA

= Harpuesbie KaHaJIbl OTKPBIBAKOTCS HE
OJHOBPEMEHHO M TOK HATPHUSA B KIETKY
KOMIIEHCUPYETCA TOKOM Kausa U3 KIeTKU. 11]]
HE BO3HUKAECT, T.K. HET pETCHEPATUBHOU
NETOJIAPU3 AN




AKKOMOIAIIMA.




AKKOMOJIAIMs OPOSIBISACTCS B YBEINYECHUH IIOPOTOBOM CHJIBI
CTUMYJIA TP YMEHBIIICHUW KPYTHU3HbBI HAPACTAaHUHW CTUMYJIA —
4eM MEHBIIE KPyTH3HA, TEM OOJIbIIIE IIOpOroBas Cuiia

B ocHOBe akkOMOJallMY TKAaHM JICKHUT IPOLECC MHAKTHUBAIAU
HaTpUEBbIX KaHAIOB. II03TOMY YyeM MEHbIIIe KpyTH3Ha Hapac-
TaHUS CTUMYJA — TEM OO0JbIIe MHAKTUBUPYETCS HATPUEBBIX
KaHAJI0B — IPOUCXOAUT CMEIIICHUE YPOBHS KPUTHYECKOM
ASMNOSIpU3allMi U BO3pacTacT HOPOroBas Cuiia CTUMYJIA.

Ecnu KpyTH3Ha HapacTaHUs CTUMYJIa OyJIeT MEHbIIIE II0OPOTO-
BOM BeIMuuHbI, TO I1]] HE BO3HUKAET U OyaeT HAOIHOAAThCS
TOJIBKO JTOKAJIbHBIU OTBET.




AJIEKTPOTOH

®U3UOJOTrMYECKUU
o M3MeHeHMs BO30YyIMMOCTH MeMOpaHbI NpH
NJIMTEJbHOM BO31€MCTBUU Ha Hee

IMMOCTOSTHHOI'0 TOKA MOANMOPOroBOM CUJIbI.

e Illpu 53TOM 1MIOA KaATOAOM Pa3BHUBACTCHA
KAaT3JICKTPOTOH - yBeJIMYEeHHUE
BO30YAUMOCTH.

e MO AHOAOM — AHIJIEKTPOTOH - CHUKEHHE
BO30yIMMOCTH.



JJIIEKTPOTOH. A — KAT3JIEKTPOTOH.

1 — HayaabHOE NoBbIIIEeHUE BO30yauMocTU: AV1 <AV,
2 — KaTtoau4yeckaa aenpeccusi: AV2 > AV,

b — aHJIEKTPOTOH, NOHMKEeHHE BO30OyaumMocTu: AV1 >
W\ %




Karoagnueckas aenpeccus mo Bepuro

» ECIIM NOTOSIHHBIN TOK JEHMCTBYET HA MEMOpaHy
IIATEIILHOE BpEMSI, TO MOBBIIICHHAS BO30YIH-
MOCTb [0JI KaTOJAOM U3MEHSIETCA HA CHUKEHHUE
BO30yIUMOCTH.

s B OCHOBE 3TOro0 SBJICHUSA JICKUT SIBJICHUC
AaKKOMOOAIlNU TKaHU, T.K. HIOCTOSIHHBbIM TOK
MO>KHO IIPEACTABUTH KaK TOK C OECKOHECYHO
MaJIOW KPYTU3HOU HapacTaHU.



