(action potential) Lo Juwsty U (s59) Llul

. . S . o oo
Y (99,9 dju"‘% e el @b ) G bW Sl b sy U Uee duwily wily (o 4 shilas

. " - . A 7 . " ., A " e
L) Glosioy cale (50,4 J (389 ﬁg[%ww Yo pisd (0 G (F e 4 U W) (50 gl pasyg Gl (5 Gt

Risn B 9,9 Bl 9 Jue uwily (ot 9 (i) S

Wb 4 e Js It o JIG

touss ol iy aw ) e Jolow

b cypy,

ol s F

(G2 0 a5 Jsle &5)ly 599 Osall (59, p i SUE o Jslao alél 5 ) gl P

pd . . '/ a B . i Ve
ok ous piiwe (e ($39,9 9 A (0 <)y |, leUbl o eyl el audd (uible L4l g9 [u2lsy Ml
il poss e a4 Jiiio |, ops by oMbl b gulf o @iy |, coleMbl iy (sl silha (s dims (i



(v M 5 o blas) i)y Uiy aw A job @ b u (sl b

dws
. dj . . ; w7 . L. 7 o
(')9“’0"3 v g & Wl o (g ol ¢ cawlagJ u,y 1, d;lu/ o slas d Usz,/,[,o) (ow My giuw é/-[" K

o e H

ol (i

el gl

ook N b o LG

oy a OT Ut (s i & pitud sk 9,5 (28 d//ﬂ stoslss ;1 (sletury bopsd) s p) (soslsa 1 ol Ui
P 90 Ubey sin 4 e ) slge e ] opds JulBT (a1 jaol (b s @) b uiiiop o (piud 6T T § o
pidyy Bz o gl ] leals m) el N1 b 5l T (r900 0 9 aaillisy us @pall it Lol (stoslize ol
4l oeptisy oS 4 5 sodslsn Jo 4 o me e ;1 (gl aag lié Gub ;1 sy il cdlé o Yl 4 ol
o Jsligo 4y & situs (o apin 930 ) o cny 9 Gisiog (s 5] aile lié (sto sy il 1 g 9> Mo (0 b

(hi2y A el e o)l

- 4 “ e o . B B P 7
byl ,O,JZH sy b oy o (Topd Cagad i) cblé i cagn 5 o g Jin (5Hls0 (b s sinisby b JUU
. . R oand .- . N v
Span (s;P1 b (NOp H N gy d jid 0 bl Ggs 5], g oy g cawl CBlE gl cags SUa )y ()]

("Jt Jusil).
disition U ol sbSas b (Gated channels) ), w,<——— (W 0)odit ¢

Hiws () diyas ;(nonnga#zd channels) «,; uou

o> I SpipsE i ey sz o)) padine s Jolse @  cuwl (i 19l dayi L
ol 90 o JOU LS 4 o ol (5 ) opids g L) .

. .. . . B . s 9 - ™ 7 . . . L ¥
Al e i ags BV s bl 5 o0 pan (il OT 5 il beutan S Sles Slat 1D es Jg Jl .



/ ) . - . . . ERE * Lo / . / o e . /
i gdupiy dwy gl qrijs Spo piy Gl e sledslw o iy 5 & G JUU 500 )5 i golas] @uolgy JI Jlb

. / 2 L )
el il 9 @ SO 4 bap 9 o) w0 d o,y Oon sl e b/ ) @,y U R g,y

e
s O a5 stoJi0

(99/9’.
[l Us

L
[ U W) 9N sl JiU

by ¢ / ss9
ety O,

S Op b Jslw 9 Ol O hcwsy @l Og 9 Qmw Osr OFH 4 Vb o

4 . » ., - ae - 7. . . -
2 O dolw g6 1 sy Jow bl )5 @l Og W) (00 @ 9 opis i s o jlo; iz ol aljial e
% - .
o0 g el @y Osp sl SO0 sib 1 sop Wap Jolw 1 ey uly Qg ccdlé cuds 3ib b <Al
oo sk 9,0 45y gy Gy ol gy ((Jolw oy @l ) i) Dok 1 )b Gidble Rl Gl QAW gL i

n e .
o9 w5 ly pumw @,y Gon slo JUU @b [l g

U%sn%%‘f?/ﬁub/)%uﬂ-»ﬂ!wwwﬁ{—UMM%»’)WWMQ/)UWW’&/W@JM

'/‘U/o“ e/ Jslw 1, @ @gr aw 9 Sl 5)ls 1, Rty

e s . e
opds g ol (sl gy Y uy ol s @,y Oop sle JUU I i oply @,y Oop sl JUU 5 ~

o9 (p b Jslw 1 ol L g i o (b 51l opis 5))g Qaw (sl g I 1 sy

) O /b 9 Jslw by oy ol il b )y S Hisi o ey g Al 5 ety s Oan s g iy
sl (rsting potential) colul duwity oF ¢ ol s @ il OBl (o o gl

il o (g Juo =710 pisy ailon o Ghp ) s (Jwo Ve sop ol iwl Juwily

7%
A +

a
s yly s, Juu” . (Hsdw v gl ) Jshw @9

a* K

sy

-70mV




s Ml .55 598 o el sl OB Sl o @1, g9 ailsy o w555 A elil 4 0b 09,5 Ty (b
& . / . /,, . o - .

9 0 el Spma iz sl 0 o0 )y day slo J6U b ) w9 uwly sl Oy b 1l G ) Ll ¢

s9ir (0 caely JUE1 pl 9 opids 5y caepur 4 Jshw 9,5 Sl o))y gy @ Ot g opis [ (s )y @ (slo JUU

o ( (s psig +He ailio &lo (Au p) e 4 g oo pud ity

O—— Ay +*40omV’

Na* e}
Na’yot ot
Na® Kk

4 piiwe (wlus Wy 4 fﬂ/ww@,. o,y sl J60 V6 s P g ppw ly @y, (sl J60 s+ 4 il (59

sy = (Shom @ Juily soi 6 el g opd g, Jolw 1 ruly gt j1 55k, (@8 9 opds jb Cauwdly ' el

Sty

-g0omV’

. . e . .
o digdey iz U (Jg 5/l ez dives oy pdl w97 ) MG (0 il el = asw g ez Gl el

M (0 O Jee Juwily o (( (2 cwl



Sy

Ol ! > ©y,9 Qb LJJ.//A’” slu o /»‘/(j‘ PO Gl ol opm, g huo —% (J%WU{ ‘U/U'(A/' ”»

wily (55l o 1 iyt Spmo ol

sy
-70omV

DOOC
U {10 0 U
MU
22O




‘ULA-" (JL,WJ(I’ /I)EMV.

e Juudly Jsb > lid Jauily

féﬁ

FD!“.‘Painrim'ﬁun—} E%Pnlari zation
(MV) lhé Juusls  ©

HSLI"‘FU[&-I‘;?_&HM

-70 /

. _—-—*
b,

22y @l |, =Velduily dislyiwl <l 5 Jolw of Jgl s )y @iy Sps oe il 5,90 5 1900 (59, 1 cly Yo i

. . / r3 . ~ & / / * fo &3 /
Wpd |, uwily pilgy & gy (51 o;1p] 4 T o  (Jan @ Ygaze) s, (0 =00 4 Uolw uwily 9 opis o) o
O < ) o < ” P D

JOU S odl (sIayl 5 (slps)ogi (0 ;6T Qoudl (slanl ;1 Ygaze o Jawily (1505 1, Dbl Syl (0lg7 pilwpy 00

Ao b e @ Juwily Qpw, 9 @ B O Qb ly Usas b Uyl dope 4 (ol iy pp o a, sl
pd e | * *

caoliwl Juily ;1 el @ Cuily uw, o rQMU&{, sl g b E/(Z\ d °9> dse 4 g dtpo’amz&ﬂon
. PO . . A ] . e * *

o9 (A Al i Q9,9 9 oy Gl ol puwly — s ey e pgw dos 4 g repolarization

oot 0 @ hyperpolarization

90 b @ b Jil eyl i S Gt sl 6Ly conw 4 ul JE] (sl @sy9 s oni syl oe Uuily

. " . “ £ N EIpA . - wl . /
9, 1 Ml o e sl O el Wa ) lg [ sl @9 b Sl ae Uwily Usé ) Glowd )y By iz o) o

P . . s . e e
il 5yl (spzy abd )y ], dee wily 9 0o U1, o T 9 bl f00 90 opw s a, (slo JUU



. S . s .07 " e

(e ver o o pie QUG piy Juwi pisf iy co90 el 4 591 18 uae sl oly Al

A o . ; » 7
L opsT sl (st 3Ue Jlia el s sl cutllis o))y il sy e a4 @b iy

4 . s “ v P - ./ P o - . a e P e
(o9 nd Sl OT )5 ae wwily) 5,15 1, Gile (il Zlg,y pil Jtiia 1, uae Ply W15 a0 5 0y Ui (g 1 (palan SUE
st o 2 i ko SN o Uy (g 5 bl @by g bl @ ki <o (s 4 e ply i o LS g

o9 Kl 49l

P VR LR e W
T - + = + = + 2
B = AT
<
I ks @] i
Nax
AN A
. P
yyil, sy

- NAT NAY Nasx
4+ T4 ¥ - |- ( ) - |- o |-
A +‘+ i+ -l-|1'

<
G Wy @]
N e SUE HG Dy, (slo 9,9 o e sl Dolw I iam <]

iy 9 9,9 L sull Gy mas ply JE) slp eulply G o 9,9 (39,9 <aphi> 9 9,90 (B9 Ogull (%lé’/

e i 5 fagf st ausf o 9,59 swll (st il by 5 aimy o ahT gl 5 onds i @ 4 (sa3 03,9
JUE) pitus (REUPDFERNSIAFFLE) e ouiny JE] joul 4 glhosis o Jsllgs (s5b o ausf ) &4 )s 550
G4 4 o Juity o pllis 4 )y il Elgl . 5 OF e g w15 0,5 & Gl 4 @5 U quae (sl opin
4)/»’»')/@ MU lisw Gy Q9,58 S, 19 op )b gl Gl ©g,99 1 (e (sl opiny JiT () o, (50 (/'9“*”4
i gy A pi o el i) 2pa e 5l osimy JUE1 ) L 59 (59 0,8 g U Lyl sl A1 0 w0 ()
> e sl opiny Jl ) L 7 (GABA- sl dssial W 0050 (15 o sl s, dusi o agaly
iy 4 caypis o i) s59 @0 cpiy 4 gl a4 sl (sl gl 5,15 (5 g B sty o pbly o Oty

...9



Gswll @y 4 Uae gty L alllo,y Jlia b 4 iz 4 ¢y wil o e Uity cuppig Glojan pae Jsbo

B < - .
iy gl (slayl 5 Wlgi (0 A e Uity G ol o g,

oae sl epizy JGl



P 2k 9 bawsle 4 b Wg,9 | uae sl ply 9 ablpi o g9y 2B e 90 4 e (slo Pply U]
- . P . . wat] . - “ “ ,,.// . .o wae el
s iwl piy (0 oly W] el )y by uae (slo opiny Jlawl ) ob/udﬂ eiwl piy ) & ,ohilos pigds siio piilg
o / s . o )
OF 2L 5 slasls (slo sl ewllsivw > ol Qg Qb b, cnw culy ) 4 0 &, Johw ©9,5 Ao pona

o9l (0 o

L L , . T
on JUU 1 58 U5 R gt gl Qg 4 coad R Ogr 0540] Cogr i) 4 asglly =

(u2y pubsl JUU b @ aggi s gloin],) S0 |, ol 4,



(PW | (sloel,

Sogolkermanian3131@gmail.com

m.ali.damavandi@gmail.com

é/&,o
Backyardbrains.com g . 1

C U s 2

G st el psle T 3

drly (399

a4
QWb Wow

4. PRINCIPLES OF NEURAL SCIENCE by ERIC R. KANDEL, JAMES H. SCHWARTZ, THOMAS M. JESSELL, ...

5. COGNITIVE NEUROSCIENCE: THE BIOLOGY OF THE MIND by Michael S. Gazzaniga, Richard B. Ivr,
and George R. Mangun


mailto:Sogolkermanian3131@gmail.com
mailto:m.ali.damavandi@gmail.com

