[.}O.Pu3Hn4eHKO

buomornueckue
TPUITEPHI

MynbTHCTAIITMOHAPHBIE CUCTEMBI



KOHKypeHL;M}Z Oeyx PABHONPAGHbBIX

lIpumepwvr cucmem ¢ 08yms ycmoudusblmu
CIMAYUOHAPHBIMU COCIMOAHUAMU.

Konkypenuyusi.

Cunosoe u napamempuyecxkoe nepexkioueHue
mpuzzepa.

Jeonaoyus. Omobop 00HO20 U3 08YX U
HECKONbKUX PABHONPABHBLIX BUOO8.

[ 'enemuuecxuu mpuezcep Kaxoba u Momno.



KOHKypeHIIMs IBYX PABHOIIPABHBIX




da30BbIN MTOPTPET «CIOUCTOM» CUCTEMBI: “IIAPHK B JIOKOWHE
C AByMs JIyHKaMu . TeMHBIM 0003Hau€Ha 00J1aCTh
IPUTSKCHUS CTAIMOHAPHOTO COCTOSIHUS (+1)

(J1.C.UepnaBckuii)
dx N
dt =
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2 —ay+b(x—x)
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1 nHpoOpMaus



Da30BbIM IIOPTPET «CTAHAAPTHON
TPUTTEPHOU CUCTEMBI

JKupHbIMM TUHUSAMU
IT0Ka3aHbl IVIaBHEBIC
M30KIUHBL. [IyHKTHUpHOM
JIMHNUEN 0003HaYeHa
cemaparpuca, OTACIoIas
00JIaCTH BIUSIHUS ABYX
YCTOMYHBBIX CTAllMOHAPHBIX
COCTOSIHUM a U C.

CTpenka NOKa3bIBACT
IIPOIECC CHUIOBOTO
EePEKIIOUYCHUS TPUITEPA.




CHUJIOBOE MEPEKIIOUYECHUE TPUTTEPA

\ MomeHT

MEPEKIFOUCHUS
TpHUTTEpa

u
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[ lapaMeTprudecKoe NMEPEKITFOUYECHUE
TpUITEpa




KuHeTnka n3MeHeHU S IICPCMCHHBIX B ITPOLICCCC

MapamMeTPUUYECKOrO MEPEKITIOYCHUS TPUTTEPA.




I'eoxpoHoI0OrHYecKas TadJIMIA

1 MJIH. JeT

KANUHO30M1

IBOJIOIIUSA
YyeJIoOBeKAa

ME3030H1

IHosiBJaenne
MJIEKONMUTAIOIIUX

ITAJEO30M1

IlepBbIe
MHOTI'OKJIETOYHBbIE

2000 — 3000 man. Jet

ITPOTEO30U

buoagornueckasi
IBOJIIOIIUSA

4000 mJH. JeT

APXEN

Mukpouckonaemsoie

5000 maH. Jet

OoOpa3oBanue
3emin

10 000 murH. Jet
13,7 -mupn ner-
bonbiion B3pbIB

Bo3zaukHoOBeHHe
COJTHCYHOM CHCTEMBI




T UnsI PBOTIONINU

HoBgI€e hiieMeHTEI HE
MTOSIBJISIFOTCS, @ CTAPBIC HE
MCUYE3a0T — IIPOUCXOJUT UX
IIEpEPACHPEACIICHUE B
IIPOCTPAHCTBE U BO
BPEMEHHU.

DBOJIIOIUS TAJAaKTHK, YIOPSA0YCHHBIX
BUXPEH B THJAPOAUHAMUKE, aBTOKOJICOAHUN 1
ABTOBOJIH B aKTUBHBIX CpEax.

OOpa3oBaHKWE€ HETOMOTCHHBIX CTAIIMOHAPHBIX
pacnpeiesieHU BeIECTBA B MPOCTPAHCTBE —

JTUCCHUIIATUBHBIX CTPYKTYP.

CaMOIIpOU3BOJILHBINA OTOOD
HEMHOT'MX AJIEMEHTOB (M UX
Pa3MHOXCHHE) U3 OYCHD
OOJIBIIIOTO YMCJIa PA3INY-
HBIX YK€ CYIIECTBYIOIINX
WJINA T€X, KOTOPBIE MOT'YT
BO3HUKHYTh.

OOpa3oBaHu€e U30TOIIOB XUMHUYECKUX
AJIEMEHTOB,

MaKpOMOJIEKYJI B XUMHUY€CKON 3BOJIFOINH,
BU0OB B OMOJIOTHYECKOI DBOJIIOINH,

06p2130BaHI/IC YCJIIOBCUCCKUX A3BIKOB.

Bce 3Tr mponecchl nayT B PE3yJIbTaTe
Pa3MHOXKEHUS U KOHKYPEHTHOTO 0TOOpA.




Bo3HUKHOBEHUE eanHOro
reHeTun4ecKoro Koga
Kak npoucxoaut otoop?

* Kacmaep: HayaJIbHBIN KOJI BOZHUK CIIVUAUHO,
APYrue KOMOWHAIIUM HE YCHEJIM BOSHUKHYTh.

e JueeH.: BOSHUKIIO HECKOJIBKO

Pa3HBIX KOJIOB, HO 0MoOpaiiucy

Hauiyduiue.
- .
-

e J[.C.Yepnasckuu: IpOU30IIEI
omoop 00HO20 U3 PABHONPABHDIX.




Mopenun otbopa n3 N

PABHOINPAaBHbIX
dx . N :
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Da30BbIN MMOPTPET TPUTTEPHOU CUCTEMBI,
OITMCHIBAIOIIEU KOHKYPEHIIUIO
MEXY ABYMS OAWHAKOBBIMH BUAAMM C OIrpaHUICHHOM

YUCJIICHHOCTBIO
YA
// dx 2
, — = X— Xy —ax -,
dt
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Orpann4ycHue
YU CJICHHOCTH

* OrpannyeHue CKOPOCTH POCTa
cyocTparoM

Monod Jacques Lucien, 1910- ° CDOpMy.Ha MOHO

1976 — dpany3ckuit
MHKpPOOHOJIOT 1 OMOXUMUK. B
1965 Mono BMecte ¢ dpaHcya
Kakobom u Anape JIbBOBbIM
owL1 ynocroeH HoOeneBckoit d X ﬂ S
npeMuu 1o (PU3UOJIOTUHU U m

MEUIINHE «3a OTKPBITHS, X
CBSI3aHHBIE C TEHETUYECKUM d Z’ K —|— S
KOHTPOJIEM CHUHTE3a (DEPMEHTOB \)

U BUPYCOBY.




[IpuMep: KOHKYPEHIIMS ABYX OJUHAKOBBIX
BUJIOB, MATAIOIIUXCSI OJHUM CyOCTpaTOM
(cyOcTpar OrpaHH4YCH)
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CucremMa B 0€3pa3MEpPHBIX

IIEPEMEHHBIX
X yY
t'=pt; x="7- y="1;
PlLx="ps Y=
AN ;
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Da30BbIN MOPTPET CUCTEMBI,
OIIKCBHIBAIOILEH OTOOpP OJHOTO U3
JABYX paBHOIIPABHBIX BHUI0B KOI1a
CcyOCTpaT MOCTYHaeT B CUCTEMY C
IIOCTOSIHHOH CKOPOCTBIO.

a (Ha4ajao KOOPAWHAT) —
HEYCTOWYMBBIN y3€II, b — cemio,
¢, d —yCTOWYMBBIC Y3IIbI.

dx Vo
E—x[x—l-y (1+y)]9
B Yo 4



Cxema cuHTE3a ABYX (pepMEHTOB
Kakoba u MoHo. ['eHeTHYECKHUI TpUrrep

Perynsarop Reg'] Ormepon 02 G} CTpyKTYypHBIN T€H
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Mogenps cuHTEe3a IBYX (DEPMEHTOB

Kako6a u MoHO. I eHeTUYECKUM TPUTTEP
Reg-1 0, G,

m PHK,

i 9,5, U&’ éEf S,
P,

dt B +P

dt B,+B" 77 " % 2
PHK
Reg-2 O, G,

HO.M.PomanoBckuii, H.B.Crenanona, J{.C.UepHaBCKHiA.

Maremarnueckue Moaeiu B onogusuke. 2004



[ maBHBIE M30KJIMHBI HA (PA30BOM IIOCKOCTH CUCTEMBI. IIpu m = 1.
CHUCTEMA UMEET €IMHCTBEHHOE YCTONUNBOE CTAlIMOHAPHOE COCTOSTHUE
(a). Ilpyn m = 2 B cucTemMe TpHU CTallMOHAPHBIX COCTOSIHMS, 1BA U3
KOTOPBIX (@ ¥ ¢) — YCTOWYMBBIEC y3IIbl, a TPEThE (b) — ceano.

dx, L, .

dt  14+xJ 1
dx 5 _ L, x,
dt  14+x"

Rl 4




Da30BbIN IIOPTPET TPUTTEPHOM
cucteMsl JKakoba u MoHo

=V

dx _ L .

dt  14+xJ 1
dx 5 _ L, _x,
dt  14+x"

L=L,=3; m=2



OTan4re nporecCoOB ABOJIIOLMN U CUHTE3a
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YHUUTOKEHUE JTUIITHUX
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3amMeJIeHUE IPOIECCOB



Kaxk JIrocben Mono ( Jacques
e Lucien Monod 1910-1976)

dpaHIy3CKU OMOXUMHUK U MUKPOOHOJIOT,
naypeat HobeneBckol mpeMur no OMOXUMHUHU U
Meaunuae 1965 coBmecTtHO ¢ @pancya JKakoooM u
Anape JIbBOBBIM U «3a OTKPBITHS, KaCAIOIINECS
T€HETUYECKOI0 KOHTPOJISI CHHTE3a (PEPMEHTOB U
BUPYCOB». MOHO pa3zpaboTas METOJ HENPEPHIBHOTO
KYJIbTUBUPOBAHUS MUKPOOPranu3MoB. Bo Bpemst BTopou
MUpoBOH BOMHBI (1940-1945) npuHumain akTUBHOE
y4acTHE BO (PpaHIy3CKOM CONPOTUBIICHUHU. B cBOEH
IIIAPOKO M3BECTHOM OMOJIOTMYECKOM U PUIIOCOPCKOI
pabote «CiydailHOCTb U HeoOxoaumMocTh» (1970) MoHo,
OCHOBBIBAsICh Ha MOCJIEAHUX OTKPBITUAX B 007IaCTH
OMOXMMMH, YTBEPKIal, YTO BCE (POPMBI )KU3HU — ITO
pEe3yAbTaT CIIyYalHbIX MyTalMi (CIIy4ailHOCTh) 1
JTApPBUHOBCKOTO 0TOOpa (HEOOXOAMMOCTB).




