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[man nexuun

®m MouenupoBaHue 0€CKOHESUHBIX 00beMa MU

nosepxHocTy: [leprnoanueckue rpaHnIHbIe
YCIHOBUSA

m M/I-MoaenpoBaHue TUHAMUKA MOJIEKYJT
MojaenpoBaHue MOTEHIUATA MOJIEKYJI
[Tpumep: Mexanusm 3peHus

m @pakraibl: OCHOBHBIC HOHATUSA

m Camoopranuzaiys B PUPOAE U UCKYCCTBEHHAs
#Kn3Hb. [Ipumepsl
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peeTka
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A4 MojienbHast (SMIUPUYCCKasT)
me* [IOTCHI[MAJIbHAS TOBEPXHOCTH

rn) = Us 4+ Up + Usor + Uvwe + Ug o
U, = 0.5 k(b — bo)?
b

U, = 0-5%:’%(97 ~ @0)*
Usor = 0.55_{V3[1 — cos(20)] + V4[1 — cos(46)]} = ;[V2 sin®(9) + Vjsin®(26)]
0

£ [~2.25/r8 +8.28 x 10° exp(—r4/0.0736)] , if r > ro;
Uw=2

Vexp(—kra), otherwise.

Ug,ey = Doo {exp[-26.(Rec — Reg)] ~ 2exp [-fe(Roc ~ Ren)l}
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Lé IIpumep:
Y p
= MexaHnusM 3peHus

Vision

The rhodopsin molecule is the first
link in the chain that leads from
light's hitting the eye to the brain'ss,
acknowledging that light. =4
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L4 llpnmep:

= MexXaHu3Mm 3peHus

Rhudupsin
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; The photosensitive pigment,

i The remainder of the molecule,. &

17 November 2001 Victor N. Zadkov: Lectures on Computer Physics




Aé llpumep:
«> MexaHnu3M 3peHHs

Light [
ﬁ_ln':urptiul;
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When light is absorbed by 11-cis
retinal, enough energy is given to
the molecule that it can go to the =
all-trans configuration. e |
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[Ipumep:
Mexanusm 3peHus

Eiﬂgtﬂ_:r_nit States.

absorba a vigible photon, il

1-'-- 1
makes a jump from one state to another
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L4 MJI MmonenupoBaHrE MOJIEKYJIbI

Y E

== OaxTcpuopozorncuHa (bR)

®m bR — 310 MeMOpaHHBII

IpoTenH (MeMOpaHa

Halobacterium Halobium)

Oynknus bR B [Ipupoae —

nepeaaya mpoToHa

OTOT MEXaHU3M

YIPABJISIETCS] CBETOM

(MoJiekya peTuHaIs .

BHYTPH KaXI0H MOJIEKYIIbL 5%

bR siBiIsIeTCS MPHUEMHUKOM) )

bR comepxut oxono 4000 -
pllysti‘;

e
b
dATOMOB Theoretical By froup —
Beckman Ve {
University of Illinois at Urbana-Champijgn, W
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L4 M/] MogenrpoBaHUE MOJIEKYJIbI
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== OakTepuopojorncuHa (bR)
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L 4 Opaxkrasl:

i e

sme* (OCHOBHBbIC ITOHSITHUS

m [lonsatue pakrana I! F_]I.!ll"-;i

BBEJICHO BIiepBbic benya i
Manzaens6potom (1977) e

DpakTaioM Ha3bIBAETCS
MHOECTBO, JIJIs1 KOTOPOTO
ero xaycuopdosa
Pa3MEpPHOCTH CTPOro
00JIbIIE TOMOIOTMYECKON

(d>dy)
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L 4 Opakrasl:

Y E

s> (OCHOBHbIC [TOHITHUS

® Tomonornueckas pa3MepHOCTb
m XaycaophoBa pa3MepHOCTh
m Camomnoio0HbIe KpuBbIe. [Ipumepsl

m Omnpenenenue ppaxrana
(mo Manaeas0poTy)
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A4 [Ipumepn! ppakTaIbHBIX

i e

W= MHOXCCTB

Kpusas Koxa

TpeyrosbHbIi

AR Kogep

CeprnuHCKOTO
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L4 MHOXECTBO
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= Mangenr0poTa
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A4 CamoopraHusanus B mpupoJe

- 11 HNCKYCCTBCHHAA )KU3Hb
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A4 PeanpHast n
%+ ICKYCCTBEHHAs XKU3HU

® J[MHaMUKa CUCTEM B IPUPOJIE 3a9aCTYIO
OTNPEEISIOT JIOKaJIbHbIE
B3aMMOJICACTBHUS

I[I/IHaMI/IKy MMOBECACHMS CJIOKHBIX CUCTEM B
IIPHUPOAC 3a49aCTYIO HCBO3SMOKHO HJIA OYCHb
CIIOKHO IIPOMOACIINPOBATE HA KOMIIBIOTEPC,
HHOCKOJILKY HCU3BCCTHBI 3dKOHBI INHAMUKA

CX0/ICTBO JUHAMUKH PA3JINYHBIX CIOKHBIX
CHCTEM C OAMHAKOBOM IPUPOLOH JIOKAIBHBIX
B3aVMO/ICACTBUN B HUX
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OrpannyeHHas quddy3uei
arperamus

® PocT KpHUCTaJLIOB

® PocT KOpaJLIOBBIX
prdoB
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o4 Kusnp Oaktepuii E.Coli:
-~ ['paguenTHas fuHaAMUKA

u ECHI/I KOHLIeHTpaLII/IH H Tesl Bacteriaworld
HC YMCHBIIIACTCA,
CIABUHYTbCS BIEPEL

® B npoTuBHOM cily4ae,
CIIyYaUHBIN IOBOPOT
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TepMutsl: BrienaHue TEPMUTHBIX
CTPYKTYD B APEBECUHE

i Test TermiteWorld

CayyaitHoe 61yxaaHuE

Ecnu BeTperun nepeso u
HE HECET KyCKa
JPEBECUHBI, B35ITh KYyCOK
JepeBa

Ecnu BecTpernil AepeBo u
HECET KYCOK JAPEBECHHBI,
HE OpaTh HOBBIM KYCOK
JiepeBa
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A—d
w+ Cell Differentiation

m 20 Chemicals. S
m Diffuse Medium.

m Reactions inside cells.

= Newtonian dynamics.

m Results:

Chaotic Internal
Dynamics.

Cell Differentiation:
Differing Attractors.

17 November 2001 Victor N. Zadkov: Lectures on Computer Physics

» 4 Example 5:

i e

= Competing ‘Bacteria’

® 3 Chemicals Plus ‘Air’

m Gradient Following, as
with E.Coli example.

m Asexual Reproduction
with mutation.

m Each chemical either
eaten, produced, or
poisonous to each
bacteria.
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OrpaHudeHus MOJEIIEH
“HUCKYCCTBECHHOM KU3HU

Mogenu peanbHOU KU3HU SBISIOTCS YIPOLIECHHBIMA
Heo0x0a1Mbl 3HaYUTENbHBIE BEIUNCINUTEIBHBIE PECYPCHI

He Bce nokanbHbIe B3aUMOICHCTBHS B PEATIbHON KU3HU
SIBJISIFOTCSI MPOCTHIMA

Mojenu nCKyCcCTBEHHOM JKU3HHU JOJKHBI OBITH 0000IICHBI
Ha MHOTHE MPOCTPAHCTBECHHBIC M BPEMEHHYIO CTCIICHH
CBOOOJIBI C YIETOM COOTBETCTBYIOIINX XaPaKTEPHBIX
MAacIITa0OB CACTEMBI

HCKYCCTBCHHaH JKUSHb, KaK U pCalibHasd, ABJISACTCA
MAaCCUBHO-TIAPAJIICIILHBIM IIPOLHCCCOM CO MHOKCCTBOM
JIOKAJIbHBIX CBA3CH H, TaKUM 06pa30M, €C MOACIIMPOBAHNC
ONTUMAJIBHO Ha MapaUICIIEHBIX KOMIIBIOTCPAX
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