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·1. BBEJJ:EHIIE 

· B iipe;:(hmymeii: pa(j<ne · [ 1] · mnm. · 6bmn npoanann3npOBaHhi 3Kcnepn-, . 

MenranhHhie <JlaKT~r. ·KacaiOlllnecH perymiunn pa6oThi SOS-cncreMhi 6aK:repnii 
. . ~ -

· E.coii npn .ueiicTsnii mi ~e11(1_1.~:Y~.~n~Y.'l~~nu_I. ~_H~ pc~9B_ann.n qero_. 6hm~ . 
c¢opM~m.tposana o666meH.HaH Mo.uenh perymiunn SOS-cncTeMhi. Comaciio 

MO.UenH. sos:cnrnano~~ npn Y<l>-o6nyqennn HB.Jllierc~. O.UHOHilTeBaH AHK. Kn- · . 

ne;nK~ napacranirn. sennqnHhi SOS-cnrnarra . onp~~'emer~~. npo.usn::KenneM pe­

nnnKarnsno~ B~~n no MoneK~ne AH~, c~.uep::K;uU~ii. nnpn~~HHOBhie ~~To­
.unM:ephi (ocnon~oii 6nonornqecKn J~aqnMhiii ~nn nospe~~HHH npn Y<l>­

o6~yqennn). Pennnc~Ma;: scrpeqaH hnM~~~~. ~pe~p~Jllad cnnTe3: ~o,epneii. nil~ 
• '. '' ~ : '. • ! • ~. • • ' ; "'. . • • .• • 1 -

Tn AHK .n · B03o6noBnH·er csoro pa6ory _ "im::Ke no re•Jemlro", oerasnHH nanpo-
. -_ . - . . ~-/~-~-:' .. - --~- ::,~·.: . ·-,." .... ·,- ,. 

TllB .unMepos yqacrKn o.unonnresoii AHK . - 6pernn · ("npephmncraSI" pennnKa-

~llii)'. 'YMelihiiJeuue' rienii~H~hi·. SOS-ciimana ;riponcxo~nT: 3a cqe~ ~acrpoiiK~ 
6perneii · AH}\~nonltMepmoii · III, Mo.un¢nunponi:Hnoii 1· RecA * -6eincoM:. ;iaimM' 

o6pa3oM, qro roqnocrh. KonnposaHHH · AHK c nenospe~eiinoii Minpnuhr 
- -1·; .. . '· :. ~ - ~ . - . 

yMeHhlliaeTCH. 

Mo.uenh Kaqecrseiino onnchmaer npouecchi;· perynnpyromne 3anycK:·· n 

npeK.pamenne pa60Tbi SQS~CHCTeMbi npn ,ueifCTBHHY<I>-nmyqeHHH, a TaK::Ke. 

co6hiTHH, npimoJislmn~ Kot5p~3osan~ro n 3akpeimeh~~ My~aunif. 
Ha OCHOBaHHH Mo.uenn pei:yJJHL(HH sos~cncTeMbi [1] H s::, ncnOJJb30BaH~­

eM OCHOBHhiX npHHUHn~B6HOXH~iiqecKOHimHeTHKH B pa6oTe [2] H~1~ 6hlJJil 
' . ' . 

npe.unmKeHhi .un¢¢epenunanhHhie . ypaslieHHH ·iurn KOJIH~ecTBennoro onncaHHH 

KHlleTHKH 3anycKa· W\pe~pamemrn pa60Thi SQ~~Clic;reMI>I H ?.~eHeHhf., napa­

MeTpbi MO.U~H. B .uannoii,pa6ore npose.ueni>f'aHanH3 n pernenne· 3THX ypas-
. ' ' . . 

HeHniL · H,. IJ_P,0"'3~~.Uelf~,. ,.cp~-~~(!~~e .. p~c~e~HOcH ~, 15~lft:Tnq,e.~KO~ ~PflB_()~ _, Wl(l 

· LexA-6enKa c 3KcnepnMeHTaJJhHhiMn' .uaHHhiMH [3]. B 3aKmoqeane o6cy~a-

r-:;-:-:----. -! ~;%~~~1'~·: ~ ,~";::;2: t .. 
~ . 6HSJlh.:irS:H/'t . li" . 
..-.........::. .... ~-·,_ 



IOTC51 o6rraCTh npHMeHHMOCTH MO.UeJIH H BOJMO)!(HOCTH ee MOJiiicimdUHff '.11)151 : 

JI)"'Wero. ,COOTB~TCTBH51: 31(CDepHMeHTaJibHblM .UaHHblM. , . , '!. 

l .~ •.. I ' • '', '·." i . '._. 'i; ~ . 

2~ KHHETifliECKHE YPABHEHIDi·MO)lETIH ,_ 

_ Ypanne~~ ~o.nerrn, n~rr~emihxe ·mThmB pa6o.fe [2], npe~cTawnoT -~~-
. '· ' :: . ' ' . ·. ' . -- - ,.. ' .. .J. . - . ' . . .: . . . - ·' ' 

6oii: nerrnneii:nble o6niKHOBeHHbie · .nn¢¢epeHUHaJibHble ypasneHl-151. AnanHJ ifx 

JaTpy.nmeTC51 HllriWIHeM crrmi<HblX. nerrimeii:HOCTeii:, BKJIIoqaiOIUHX B ce6H 

¢YHKUHIO .ll)1H~bl 6pemeii: S(t), He Bb~pa~a~MYID B: 51BHOM. B~e, TaK 'ITO .Ilony-· 
j' .... , 

'lHTb aHaJIHTWieCKOe pemeHHe CHCTeMbl ypaBHeHHH He npe.UCTaBJIHeTC51 B03-
. . . - ' 

MO)!(HblM. flo 3TOH npH'IHHe -. 6niJIO npose.neHO 'lHCJieHHOe pemeHHe CHCTeMbl 

yp~.1meHnii Mo.nerrn Ha 3BM. 

_ Tipe)!(.IJ:e ncero ypaBHeHl-151· MO.UeJIH .UOJI)!(Hbi 6niTb · nepenncaHbl B 6e3pa3-
. ·• ' i • ( ' • • . • . ·.; • . • :'' • '~ • < 

Mepnoii: ¢opMe~ Bse.neM crr~.nyxomlie 6eJpa3Mep~?Ie nepeMeHH~>ie,: 

· c~. · _ .. C11 : c~. · · . cp. - s, -· 
x= C~.(O)' y= C

11
(0)' z= C

11
(0)' q=c:· cr = L' T. =tel.• 

H 6e3paJMepHble. napaMeTpbi:. 

,,. 'a···.,,_,, ., · · bC(O) a 
P -. L p-KC(O)p- I. II p- __ 11 

1 - ~ 2 - 1~ ,.1 . .. , 3 -. - · ... ', _4 :- . , 
C~.(O)er · , ... ,. ·, . ·· · ec ' · ·. C11 (0)e~. 

-K C 0. . . ell ell, e~~ 2Lc 
'Ps= 11 L( ),:p6=--,p7·=·-,ps'=-.-_ •P9·=-L';•·'' · e1_ e1_ e1_ 

2v. · ·c.· · · · b i 
P =--1· &=--0 - T. =te A=-11-, 

10 L' . C(O)' s .. S . .J.•.,._ .... . e ' · · · · · • e · I. II I. 

B=b/1 •. -C- =asco' n· ='-bi.CO-" -:' '1 ,,,. , . , . 
e~. · lf1.·, ;;. . ei.T ·" 

•,t, l,( • " (I) 

B 6eJpiciMepHhix n~p-eMeHHblX 'cn'cl·eMa ypanHeHHH MO.UeflH npuimMaeT mm: 
; i l I ~ 1 : l ~ • 1 ! I I i ; - . ;;. i ~ : ; . ' , .. I ; ; . •! 

2 

., 
~ 
I 

': 

,f! 

I 
l 
" , ,I 

~ 

dx _ _____!l__ _ p,x;:- x 
dr-- I + P2X : · - · 

dy=~+Bz-Aycr -jJ,.Y 
dt I+ P;X 

dz = Aycr- Bz- p7z 
dt 

Edq =Dz(l-q}-Epsq 
dt 

{ 

N~ ('r ) = 0. t ::;; t , ; 

dN~ =Cq(N,;(t)-N~); t >tu·· 
dt 

cr ( t) = p 9 Nu ( t)- cr, ( t ). · 

{ 

t ·. .. 

Pu,JNs(~)d~. t ::;r,;+T~ 
( ) . . ".. . -

crs T. = i 

Pw)~s(~)d~. : >T.,; +ts' 

{
;< •: T. ::;; T. T 

N,;(T.)-~ ~: T. >T.~' 

(2) 

(3) 

(4} 

(5) 

Le, _ _ N 
r.ne T.G 11 T.T Bbi'IHCJIHIOTCH DO ¢opMyJiaM t,; = --+ t ,.e 1 II t r = ;;- t ,; , a HU-. Nv,. _ 

'laJibHbie ycJIOBHH HMeiOT BH.D: 

x(O)= I, y(O) =I. z(O) = 0, q(O) = 0. 

B pa6oTe [2]_ HaMI-l 6biJIH oueHeHbl 3HU1Ienna CJie.nyxomnx napaMeTpOB ~IO.UeJIII: . 

-. - -2 -I . ' -J • . ' -I 
e1_ = 1.2 ·10 MHH • e,1 = e11 , = 4,0·10 Mllll • 

K 1_ = ~.0·107 M- 1
, K

11 
= 5,0·10K M- 1

• 

3 



c/_(0) = 2,2-I0-6 M. CH(O) = I,2·10-5 M.Co = 3,3-I0-
8 

M. 

a~. = 2§ ·10-6 MIMIIH, au = 5,3-10-5 M/MIIH,' b1_ = 5,8 ·I 04 
. I/(M·MHH). 

Lc; = 900 HYIGI., t /' = O,I7 MHH, t~ = I,S. I o-l MIIH, L = 4,0 ~I 06 nap' HyKJI., 

VF = 6,0·I0
4 

nap HyKJI.fMHH. 
i' J 

BocnoJih30BaBllliiCh 3THMII :maqenmiMH H_..cpopMynaMH (1), Bhi'lHCJIHM 3Ha'le­

Hllil 6e3pa3MepHhiX napaMeTpos: 

' 
p

1 
= p

2 
= I10, p 3 =58, p4 = 368, p5 = IIOO, Po= p7 = 0,33, 

P9 = 4,5 ·10-4, Pw = 2,5, E = 3 ·I o-3
, 's = I,8 ·I o-4 

,- (6) 

' (i = 0: + 2,04 -I o-3
, , 1 = o,4 + N. I,02. I o-3 

IlapaMeTphi N, p 8, A, B, C, n D HBJIHIOTCH cso6o.n:HhiMH. 

CncTeMy ypasnenHii (2)-(5) MO)((HO 3Ha'lnTeJihHO ynpocTHTh,, ecnn npH-
,'' ' . - . ' . ' 

H~Th BO BHHMaHHe MaJIOCTh napaMeTpaE = 3' 10'3 <<I. 'nepeH.O:H <lJ~pMaJihHO K_ 

npe.n:enyE ~ 0 B cooTBCTCTBYIOIUCM ypasneimn (2), nony'IHM q =I JirrH JII06o­

ro MOMenTa speMeun t ;:;: 0. XoT~ Mhi npn 3TOM' TepHeM IIHcpopMaumo o nose-
- . 

~ f · ... 

.n:eHHH CHCTeMbl B HHTepsane BpeMeHH, 6JIH3KOM K HYJIIO, Bno.fnie eCTeCTBeHHO 

OJKU.O:aTh, 'ITO 06IUHH xapaKTep pellleHH~ npH TaKOM ynpOIUCHIIH He ll3MeHHT­

C~.' Ilp1I6nuJKennoe pasencTB<? q _= I , ;u;m · t:;?: 0 · MO)((Ho 6hmo· 6hi · nony'lHTh 

TaKJKe n H3 cne.n:yiOmnx coo6paJKeHHiL KonnqecTBO MOJICKYJI RecA * -6enKa 
!: ,. · l : >t L :~J"f · 

cpa3y :iKe nocne o6nyqenn~ If naqana penJIHKaUIIH 6biCTpo Bo3pacTaeT II · B 1110-
• ~· l \.;' \!;. ' . ; l . t II~ 5 

60II MOMeHT BpeMCHH 3HalJHTeJihHO npeBOCXO.O:HT KOJIH'IeCTBO MOJieKyJI fOJIO-

<lJepMCHTa Pollll. ·TaKn~ o6pa3oM; ecJIII paccMaTpHBaTh; peaKultlo CBH3hiBaHH51 

MoneKyn RecA * H Poll II, TO MO)((HO cKa3aTh, 'ITO RecA * uaxo.n:HTC~ B H36hiTKe 
., ~ : ' ' I . ' -~ I ; : ! : • ~ ; _t 

no OTHOllleHHIO K Pollll, H, CJie.O:OBaTCJihHO, peaKUHH CHJihHO CMeiUeHa B. CTO-
- -

4 

,, ,, 1 j 

~ 

1t 

h 

~ 

pony o6pa30BaHllil Koneqnoro npo.n:yKTa - Mo.n:mfnn~IIposa~moro fOIIO¢epMeH- _ 
' ,,; .-. 

Ta Pollll, 'ITO II .n:aeT q = 1 .. - _ . . . _ . . ... ; 

Ilo.n:CTaBIIM Teneph q = 1 B yp.imm!niie (2) )wi· Ns, K~Tbime npHMei BU.O: 

r r ~ l.., ·. . . . .! • 
ypasneniie IIHTerpnpyeTc~. II Mhi nonyqaeM TaKoe pellleHIIe: 

. {0, 't :::;; 't G : ' . '- ' .·_ 

Ns(-r) = a, +a2 e-c'+aJ, 't_c; <-r :::;;, r 

~,e-~''+~2• '>-rr; 

(7) 

r~e ~apaMeTphi at. a.2. -~3; ~~;iii ~i Bbi'liiClliiiOTC~ no ¢opMyJiaM- '· . ' 

1 1-C-r;; n _, _, . ·,: L._c 
a,=-, a 2 = _ e ·"; a 3 _=---- ,-

-rc; C-rc; C-rc; 

-_, 
.I-

fl. -('r 1 N) (_:,:- n.: _: _ _-N.,•.-
1--'i- ------ e +a2, l--'2 --. 

'tc; C-ru 2 • __ 2 

Cl>opMy~a (7) rio3so:ruxeT B~I'liiCn~~~ IIHTerpanhi :B <4Y~ onpe,neniiTh ~~HM o6-

pa30M <lJYHKUIIIO cr(-r) B' ~BHOM BU.O:e. IlpiiMeM K~J[ll'leCTBO .O:IIMepOJ;I Ha 6aKTC; 
• '1- • • • ~.·! · .. ' '>. ' t. ( ·.' ' •.• >· • '· ' ;: • . f • i . " ~ ~ ~ 

p1IanhHYIO xpoMocoMy paBHhiMN = 250. _3To 'IIICJIO cooTBCTCTByeT .n:o3e YCl>-

~~y~e~mi 5 'n:xdM2• Hc~onh~Y.~ 3Haq~~~ nap~e;po~' (6), oK~H'IaTenhno no-
''.... ' ··,: .. ~· t·.. '::~·~ t .:-:·i .~; ·~·· "i L'J/. ·'·:r,;: 'T: f ;:·:.- • • -.··i · ,( 

liYlJIIM cne.n:yiO~YIO CIICTeMy ypasHeHIIii: · 

·;' 

L ·~--~ 

! ' .; ~ .- • 

dx k ... - - •;•; -=~·-'~· -'-k2xz-'x .. :;,. _.. -·· . 
d-r 1+k1x· . _ .,,:-

'dy'~;___E_+Bz-Ay~·(,)-ksY ~ ... · 
,-,d-r-l+k4x;: · ··'· ':: ::··,.:. ·.;;_., 

dz_ = A yo-( -r,) --'--' Bz'.:.J ksz; ---:. ' .. ,; ,;;- .: .-:;l 
a-r 

.)_~.~n'.,.,\>:? ~'~.-· :;::;_~; 

.5 

--· ;:' 

·;_ ;: ·;-

(8) 
' ~-: :. ·. 

. ~ '· -

.-•. ; .' .... '•;.' t ' .-; ·:; : ~·:' :. '. 



k1,0i~ 'fi'~'kl·:;'·,r;·;, ... , - 6 .. 
. :, ·'"! i r • ~ , 1 ·,; :: • • • ,.,7;••, ,.- . ;: .•) 'r 

k11't
2 +k12(C)t+k13 (C)(e-c'-1), k6 <-ri5.k7''' •.• '': 

: t{:. :~ 

k,4 (C)e-c'+k,;(c), k7 .<-r ~k8 _ _ 
•• ,~,,-~ 1 ;_., _.~. -~, ;, ,· ~ ·~~! '}"''<;'~'!. t ~ · .'. ·li:~;<,~ :.·r:-

-k11-r 2 
- k12 ( C)t + k16 (C) e-n+ k, 7 (C), k8 < -r ~ k9 

cr(-r) = 
y J ·.•; ::·! ~~ 

(9) 
; I 

k,s( C)e-c', 't > k9 ' ,.; 

me napaMeTJ>LI k1-k1s npHHHMaiOT 3HaqeHIDI 
' ' ..; 

,'•t: 1::···;1· ·!· 'f.. 
"' ~- i,1 O<}o: 10\ k2 = 5,8ooo -1o', k 3 =3,68oo ·1 02

, k4 = 1.1 ooo ·103 ~ _ 
. ' .' . ' .. l . ,! <. ' < ' - ' ' • • ' • ' ' - ' t I t ' ! .. ' , . ; ! . I ' > > " ~ •-"\ ~ ) i J. ' ~ • 

k;· = 3,3ooo ·I o-', k6 = s,24oo ·I o-3
, k7 = 5,4200 ·I o-3

; k8 · = 6,55oo ·I o-', 

k
9 

= 6,5518 ·10-', k10 = 8,5878 ·10-\ k11 = -2,3855 ·102, · -~ 
~ ·; · · 2k · en,, ' · 

k12 (C) = k10 - ~~, k13(C) = 2k11 (Ck6 -I) C2 , 

(s4(C) = k13 (c;)(1:::- 1 ~~~';8:10~ ), k1 ~(C):7: 717~9,0:,10j +?, . . i'. ':•; ('10) 

( ) 

Ck 

k16 (C) = 
2
k" - 2k11 k8 - 3,1250 ·_I 02 ~ + k14 (C), c . c·· · 

k (C)= kl2 + 3,1250 ·102 -1 02~9 ·102 
17 ,....., ' ' 

}- eC·I,8·10
4 

[ . : ek . )] 
: -~~~.(;C~ ~. :: ,[ ;i ,, -~1 ~(-C)'+-~c~,;,, ~.'~·~ 2~1/1k~-~ 3J125~ .• · .10.: .. •. ,. . , -·· r.~ 

na:piiM:eip~>fA\:B·ii· c·5~Biciloic:S' cBo6d.tt.nkn.~H::·• "· 1' r ,. ·I ' '·. • ·-··I'· i", > • ·• .. ,. t 
' ' . . . ·'• '. . . .. , . . . 

'·,·H\ ';' ;~ l·~if!' 1 !•_1 '! ,!t•! >lh 11.- : ;.~.~J!•'•li"l /}~····;•·<·>\ ,1 ''iifl~f'! /'1 
Perneime cHcTeMbl ypaBHeHiiii (8) 6Lmo npoBe;ieHo Ha 3BM MeTOnoM 

·:.;j; ~~:~ H ·,,·-\; :~,1 .. <1 'I q ttl,Z~·····'J>.~~~~;L._ ~~~j~~· .. \~1-:'jv ~~'<'.·,)t·•~•f'~-~ ~,,,:ro,[_l ,:~ "_;.L\•.p·;~ 'q 

PyHI-e- KyTThl 4:ro nop.smka'TotJHOCTH: Ha' pHc: 1 H3o6pa)!(eHa tpyHKUH.ll x(-r) 
··H·_,;t,!f;q·/ ·:,·-.it1·: ,:_~qi'>:(.-.;:~-~:c·J r.;_·-:1··'! 

_B cnyqae, Kor,ua napaMeTpbi A, B H C npHHHMaiOT 3HaqeHIDI 2;6 ·I 04 
, 140 H 29 

COOTBeTCTBeHHO. Ha 3TOM )!(e pHCYHKe ll0Ka3aHa 3KCD!!PHMeHTMhHa5i ~aBHCH-

MOCTb OTHocinenLHOro cohep)!(aHIDI LexA-6enKa B KJieTKe ~'f ~ ~peM~,~H JJ)HI 
; '.' ! ~ • ; ; >(' ~ •• .:..~- ~ \, ,. • q· ~ I • ': '~ ~-

}:\031>1 Y<l>-H31IyqeHIDI 5 JJ;)t:/M2• ,UaHHhie B35iTbl in'pa60Th1.[3]. 'J:aKpe ~e. 3Haqe- '> 
. I 

HHe J:\031>1 MLI Bb16prum AJlll pacqeTa napaMeTJ>OB .. (lO)<Ha_pH,c. ,2 H3o6pa)!(eHa .... ,. . . .. .;_; 

3aBHCHMOCTL OTHOCHTeJihHOH JVIHHbl 6perneii B -o6nyqeHHOH xpoMJcoMe OT IY' 

.. / 

6 

BpeMeHH, paCC1UITaHHa.ll UO cpopMyJie (9), a Ha pHC. 3 - cpyHKUHH )'('t) H Z('t), 

npencTaBmiiOIUHe OTHOCHTeJihHbie KonnqecTBa 6e.nKoB RecA H RecA *. cooT-

BeTCTBeHHO. 
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Bpem1, Mllll 

. Pnc. I. 0THOCHTeJihHOe co.ueplKaHHe LexA-6enKa s Y<l>-o6ny'lennoii KJJeTKe E.coli. 
Cnnowmrn m!Hilll npe.ucTaBJI~eT 'IIICJiellllhlii p~c'leT, cnMBOJihl • :~ ::JKcnepuMeHT<L'lhHhie 
.TO'IKII (3( . . 

'7 



·, 

• ~l : :- i ~ ~ ·. 

. ~ ' .. 

> 
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BpeMll, MHH 

P11c. 2. PacC'IHTaHHall WJHita 6peweii B Yc:t>-o6ny'leHHoii 1\)lCT­

Ke £.coli, OTHCCeHHall K WJHHe ?aKTepHaJJbHOii xpoMOCOMbl 

~ 3 
i ... 
0 

*. 2-1; 
<C •c 
'J 

~ 
= < u 

" 0:: 0 ::: 
;:; 

. o 
·~ 

" 
-~ 

··' 

RecA 

:·:/I,, 

r~A: 

0 20 40 60 80 100 120 140 

BpeMll, MHH 

Puc. 3. Pacc'I!ITaHHall JaBIICIIMOCTb OTHOCIITeJJbHO­

ro KOJJli'ICCTBa 6enKoB .RecA 11 RecA" B Yc:t>­

o6ny'leHHOii KJJeTKe E.coli oT speMeHll 

8 

.. ~- . \ 

:'- '-:! j. t£- ~ . 

1 
J. 

~· 

" 

3. KHHETHKA• llPOI(ECCOB SOS~PErYJUII(HH··'· . , ·'''' 
. . . 

';:; · :: K'oniiqecl'neliHoe''oim~alifle· 'Mo}:{ef.i{ pei:yilliulfifi pa6oTi.l ~sos~clideMLii 

cqjopMymipomiifiio'ii ilriMn · paliee' [1 t: 3~Ki:noireil6 :S· ~'Hcpcpepeihiuarinlin1i ·ypiB~ 
i1ekit'ax (2)-(5). B' ri{m6nilti&i.lim''E':4·o '·M~I·:n6iiytiiiJiu"ypaBiiei!rui' 1 Mo~enil ·~. 

}:{6c-fal'o<ulo' · ·3JierniiinoM i31me: · ic~ ::cricTeMy: '~nq>~epeliuiihliJ,ili:e~:" 1ypilBH'eihiu 

(8) ''JinH' oilfociiienhHLix :'Kohnqecr8''6eJ1'io's:·texX, !RecAl ~'RedA* :ii''Khe'iie 

c T.e~ Jina· · oclio.siii:lx. · pe!:JilliibpH~>ix" s:eJiH<IiiH; 'onpe}:{elliiromii'X'· J?a3~niHe·' sos~ 

oiseT~). KpoMe' Toro, 'y}:{anbh· iinfiiucn~i~>' s 'aiiiibM ·ukne' 'q>:YiiK'uHio ''o+lidcli­
TeiibHoii Wiiml.i• 6pemeii '(9), :Ko.fdpiiliix~paK.1-epii3yei''ile.iiH'<iUiiy'··so's~ciirnarra 
H1

. rto3ioMy KO.iiHiJect'neliiid! oiiiictinaeT 'kiiiieiiiky pa6o-fti 'SOS!.cH'CieM~I.! qfi(:! 

· nel!ilti~ perne'Hiie 'clici'eMbi '}:{iici>cfJepeiuiu'ruiiHLI:,C . ypaniieii:liii' {S)" npe}:{ocraliri1ie1-

iiii<t}opMaruiro d · K:lilieTHKe oci!osiii,Ix '6~6xlfM'HtieciiiX' 'npdiif!ccos • '13' 'K:nel-ie; . ' - - ' ,· . 

perymipymiuux. p'a6cnY SOS-cm:TeMbi/Ha pli'c'/r BMeci'e! c' p'actie.fiu>ii KpHBOH . . .· . ' . . ' . 
. ' ~ . - ·. / ·. 

x('t) OTHOCHTeJibHOfO KOJIH'IeCTBa LexA:6enKa B Klle:rKe: H306pmKeHbl COOTBeT-

CTBYIDWHe 3KcnepJ1MeHT<iJihHLie JJ.aHHLie,·,sJSITble' HJ pa6oTLI'{3];'i IlpH 'paci:JeTe . . ·. ·, . . ' . .. .· . ·. ' 

CHCTeMI>I ypaBHeHHHi (8), 6bill0; Bb16paHO 3Ha'letiHe :N == 250, 1.iJ;HMepoB Ha: xpo.:. 
. . 

MOCOMy;. COOTBeTCTBYIOIUee noJe Y<ll~H3JiyqeHHSI!5'.IJ:)!(/M2; C. UeJibiO npbHJBeCTH 

cpaimeHHe c ontiTliMH [3]; n 'K(nopi,Ix· IicnonLJosaruicL :uMeHHO .TaKaSI .D;o3a. •·.•; \ · 

-;, '!:·. . .,,d : •p'.;:,. i-~).":_,ip· :_;, ~-- ;;;. : ··.; U1f ,:_ t,>1 ,,·,_! : .... J ;-.,:--~· 
· Ilpn aHaJIHJe. peJyJILTaToB, npe}:{cTaBJieHHbiX Ha' pHc.' 1, npe)K)l:e ncero 

"-~' ;-_,, ' f· ~; i:· /~!, .... ;~~ ,-:;lt :~ti·: -~~-~- .. <~:·;~. · i!~~~~~.rf·~;·n·.tLri··::;;~ <";.·: !?~ i,.,~,_,;f,f:;d,·':' .· 
o6pamaeT Ha ce6SI BHHMaHHe TOT cpaKT, qTo; pacqeTHaSI KpH~aSI. Ka'leCTBeHHO 

.. ~1.' ~: 1 -,,,;;~f,·: ,n ;: __ ,:,._;~'~:!·~:-,· ~:;: __ J 1.!; ~ ~< .... :~-~ ,tj l·•·,.::;,~i t:'J··:,;r f';·.:.·t!;·~·,; ·' ;-_:-:; 

COBIIa){aeT C 3KCnepHMeHTaJlbH0H KpHBOH. 3TO CBH){eTeJibCTByeT o6·a){eKBaT-
:Jt,, •. : ;· 1 ,.::~:·-: ,,,~_';! -~·~'i:tr-f!!~!_. :' ~~' f l!~J.~·;~~~-,u :, _,i."' 1~~~-~-~ it <~--~~;~;~.,.L·)!~· _,; ·'1•' i 

HOCTH MO}:{eJIH, , OllHCbiBaiOme~ npoueccbl,. BJIHSIIOWHe·. Ha . KOJIH'IeCTBO LexA-
~··f· .-: i;;<· ~~~P"f~~t~-l :~ . .,;;:~~· 3 -~~fi._ ~--'~, ;it"'";l< jr:t.,-~-t~ ~,~;~~:;·:~ ;.1~ ;fti >l:1{j 

6enKa B 06Jiy'leHHOji KJieTKe H llOCTYJIHpOBaHHble B MO}:{eJIH, a·HMeHHO: ..... . 
r~~; i! . ~ p .'c~··.:r.~ -~~ .!;·--!---·; ,:: t., -~~i:~Lt'l:f~ : .:-·1 

• aBTOperyJISIUHSI CHHTe3a LexA-6enKa 110 MeXaHH3MY o6paTHMOH CBSI-
•• ,• ~'!''"'{ ' "~) •o I"•J:~ J: {t ~l I.> • ~~•# t• I i t• I -1 J:•wo 

. ~H.MOJieKynLe~A-6e.ri~a c ,riHK-MaTpH~eii; . ,, ' .. , 
·flu / ~~ .. : . '.'l~q: . } ·;~nu~.:·:ni:f~~r~ "n~~~ -~~;;'';.r:~:~;:~(· :~-i·-~~~-- !i~ r~t! ::. t{;""(_~:.:! 

6 . . *6 
;r: .. ..,, •'Hpacrn.eiiJieHHe LexA~ eJIKa<B .peaKUHH .c.RecA.r eJIKOM. ;;:c; ; 1.;. ,, '''·· 

• - , _ -' • • < , ,, '- - -1 ~ , • , < ~ ._- ; : .' I 1 ,_ , , ~' •' • , '.., , •.• ,,..- ! 1 , ' ' ' • • • > ,. , • _,- f ',' ; j , 
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06pamaeT Ha 1 ce6i BiiHMaiilie· ellie ;O.nH<)' o6CTORTeiTbCTBO: 'mi'lanhiii;.Ii-i 

'·yqaCTOK _· pactieTHOH. Kp_UBOH_, C_OOTBeTCTBYIOIIlUH ; yMeHbiiieHUIO ; KOJIU'leCTBa . 
. . 

Le?CA-6enica, To,noi no~uTcx na 3KcnepuMel;ITaJihHbie_ TO'lKU- (eM. , puc. 1 ) .• He-

coBna.nenue-: )K_e. OCTaJ1bHOH t}aCTU. paC'leTHOH, ~pUBOH C- 3KCIIepuMeHTaJibHbiMU 

JlaHHhiMH~ ,HO;-BH):{UMOMY, o6ycJIOBJieHO TeM,; HTO- ripH MO.IleJIUpOB<!HUU npouec-:­

COB pa3BUTHH SOS-OTBeTa BO _ BpeMenu __ ne Y'lUThiBaeTc.x HeKO'J:Ophii-i Ba:lKHhiH 
' . . 

cpaKTOp. ,IleHCT~lHTeJibHO,- yqaCTOK pac.feTHOH. KpUBOH, COOTBeTCTBYIOIIlUH yBe-

JI~eHUIO .KOJIW:I!!CTBa LexA-6en~a. 6y.nyqu .nepeHecen napaJIJienb~o caMoMy 

qe6e, TO'IHO :JIO)KUTCH Ha3KCnepuMeHTaJihHbie TO'lKU (He, IIOKaJaHO), 3TO ro­

BOpUT 0 TOM, 'ITO ·llO.IlXO.Ilhl, Ha OCHOBe KOTOpbiX 6bmH HlliiUCaHbl .nucpcpepen-, 

uuanhHhie_ ypasnenHH (8), BepHhi. O.nnaKo UMeeTcx HeKOTOpbiH cucTeMaTu'le­

cKui-i c.nBur B KuneTuKe BeJIU'lUHhi SOS-curnana (T.e. MUHhi 6peiiiei-i), npuBo­

MillUH K C):IBUry pa'?'leTHOH KpUBO~ BIIpaBO OT 3KCIIepUMeHTaJihH_OH KpUBOH. -: 

KaK' Bimno H3 . puc. 2, pac'leTHaH JaBUCUMOCTb MUll hi 6peiiiei-i OT · Bpe~ 

Menu uMee-f npoTH)KeHHoe IUiaTo, Koma .nnuHa· 6peiiiei-i, HJIH' unaqe BeJIH'luna 

SOS-curnana;. ocTaeicx -- IIOCTOXHHhiM B. Te'leHue .n:ocTaTO'lno .n:onroro BpeMeHH; 

,TaKOH BbiCOKUH ypoBeHb .SOS-curnana; npUBO.O:HT K HapacTaHUIO KOJIH'leCTBa 
* . . 

RecA -6enKa u nenpepbiBHOMY pacmeiUienHro LexA~6enKa. Tio3TOMY KOJIH'le-

~rBo LexA~6~JIKa .O:OJiro OCTaeTCH Ha HU3KOM ypoBHe U TaKHM o6pa30M OT­

. _ KJIOUHeTCH OT 3KCIIepUMeHTaJibHOH JaBHCUMOCTH, ~TO_ IIpOXBJIHeTCX B OTMe'leH-
,, ' . -. ' . - ' . ' . . ... .• , ' ; ~ 

HOM "c.nBure". TaKuM o6pa3oM, TO, 'ITO Mhi He Y'lHThiBaeM HeKoTopbiH cpaK-. ~ ' . . . ~ . ' 

·TOp, BnHHIOIIlUH Ha KUHeTUKY BeJIU'IUHbl SOS~CHlliaJia, OTpa)KaeT<~H B CJIUIII-
. . . '.· . . .. - ' ' ~ . . ;; 

IIpOTH)KeHHOM IUiaTO JaBUCUMOCTU cr('t). C .n:pyroi-i CTOpOHbl, 3TO IUiaTO 
•, . ,' . 

KOM 

o6ycnoBJieno. · TeM, 'ITO cKopoCTh JaCTpoi-iKu 6peiiiei-i B npouecce SOS- · 

penapauuu j:mBH~. cKopo~Tu ux · o6~,aJo~aHHH npu BCTpeqe p~nnHKaTHBnoi-i 
BHJIKU C .IlUMepaMU B XO.O:e ''npepbl~~CTOH" peiUIUKaUUU. C y'leTOM 3THX o6-

CTOXTeJihCTB MO)KHO npe.n:nono)KUTh HaJIH'lue Ii K.neTKe cucreMhi, onpe.n:enen-
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'' 

ut.iM o6pa3m\t' BJIHxtomei-i ua Be.iiH'lHIIY SOS-cni-ua~~I' !B_ KrieTKe
1> Tipe.ncTaBllile.f~· 

CH B03MO:lKHbiM 

penapauun Ha 

y'leCTb • BJIHXHUe 'annapaTa ::iKCUHJHOHHOH 'uvrABC-JaBUCUMOH 

KUHeTnKy o6pa3oBaimx 6pemeii. KaK UJBeCTHO, UvrABC-

3H.n:OHyKJieaJa .nenaeT "Ha.npe3bi" B HHTU .IlHK, co.nep:lKaiiiei-i noBpe)I(JleHue, c· 

o6eux· cTOpoH . OT .nuMepa. TaK 'ITO "y.n:anxeTcx cpparneHT . .IlHK .nnnHoi-i ~~ono 
1 '2 --• ~y~e~T~~B_'· ... ~6paJyro~~c~ : ~~~·ax -.•. 6pe~~ ~a~~~a~nae~~~ .. _ ~~~-· 

• • • ~ • < - • I i • l . ' f i. • • . " . I ' ! • •, . ' I l ' ; ' ' ' ' ' ' ' I ' j t ' • ' 

IIOJIHMepajoii I, HCIIOJibJYIOUleii B Ka'leCTBe. KOMIUieMeHTapnoii MaTpHUbl. MH 
. ' ~ '". : ' ~ t • . ' • • ' . . ' -· t j . ' ~ • ... i '!- •• ' - \- ; 

cunTeJa BTopyro. nenoBpe)I(Jlennyro HHTh .UHK. TaKUM o6pa30M, B npouecce 
' , . ; :. ·~· .... -;;· ; .. :j '' ,' i: - ~- t i., .. ;·:;::-. l >.. . ''• ·, '·. ' . .' ,.: ·.. i 

3Kcu1i3nonnoi-i periapau!lH, BOJ~io)Kno. yi:lanHeTCH '•mcTh .nintepos. 'pacnono-

)K~H~hlx' B' e'meue pen~uunponatilioii ~IUCT~I- xpo~JOCOMbl. -~orJia' bKopOcTb ~6-' 
1!'.1 ;':)J, .·-.·~\~:· :<:,--'·······. ~~:~ •:!; :~· >'.·'>•-l ·'' ~:-i:~· '-~~i' :t.<~:~:· 

pa30BaHH51 6perneH 6y,n:eT MeHbWe. II MO:lKHO O:lKH.nUTb MeHee npOTH:lKeHHOro 

IUiaTo B JaimcnMocm cr(•). •teM Mhi nMeeM ua puc. 2. CnenoB~T,elibHo> 'c~ 
yqcroM 3Toro o6cTOHTeJihC1.:Ba Mo~uo o:lKu.n:aTh ny•tmero co~na.neiiHH pac'leT­

Iioii u 3KcnepHMenTanhnoii KpUBhtx. ToT cpaKT; 'ITO ·oTcyTcTBue y'leTa:·pa6oThi 

annapa-fa '3KCUH3UOHHOH ·uvrABC-JaBHCUMOii penapaumi n'poHBJIXe-fcx· n)JibKO 

cnycTx iHeKOTopoe BpeMx ( OKOTIO: 2o ~1HH; KUK' 3TO cne.n:yeT 'ii3. pHC'.l) noc;i'e· 
r 

ila'-lana: pa6oThi ._ SOS-cucTeMhi~ • milo puT· o6 oTnocinenhno \ Me.nheliiioM •· paJilu~; 

THH' ripoueccoB · uvrABC-JaBHCHMoii · pe.napauHu; na tiTo··~TaK)i.;e · cymecl-Byrol­

yKaJaHux B nuTepaType [3]. TaKHM o6pa30M, ccpopMynnpoBannyro naMH 8 pa~-

~OT<?) ~), MO.!W[IJ', ,u_. ~e., KO;'}.~(~fJ'~e_H1fOe_. ?r!~c.a.~me ~ ~()M9lll~~ ypa.~!'f~Hl;fH { 8)-

(9) _ Mo:lKno •. -p;}C.'(M,aTpliBflTJ;>, ,Ka.~ .J1PH,6JI!-f)K~nile,. , ne y~H~hiBaJ?,w~e. }-It;KOTOph ___ 1~, 
' . ' ' I .; ' . ' • '• • ,. • . ' ' . ' ,, •'" 

Ba:lKHhie npoueccbi perynxuH_u .. ~9S~~IJEI'e~m. 
·ld. •. . . '. .. : . ' - ~ ' . .,, 

B paMKaX MO.O:eJIU Mbl MO:lKeM UCIIOJib30BaTb onpe.n:eneHIIbie B xo.n:e 'lHC­

JieHHOro peiiienux JHa'leHHH napaMeTpoB A, B u C .nnS! . oueHKl~ _ paJMepHbiX 
. _._ ~ ! 1 ~ 1 i, f. "! ~: ! ~ :.~ ·-. ·: :·..:-

MaKpOCKOIIU'leCKUX KOIICTaHT COOTBeTCTBYIOlllHX peaKUHii (eM, ypaBHCHUH, 

~ih~c~~~~~~''i;;dU~: i iJ~66ie · [2]'i1 (t}op~yn.:l" (i) ). lieipai~iep'ni,•ii; riap~eTp A 
... -;~':~hi~~; -~.7 ,:. '\ ~.-;t~-;·,\-1~:;~, ::•."·• .';'.:,:~:-.! . __ ,.,:_:·:, ... :' ;:·\~~ ·:'-.··~~ · .. ·· ._.."} ~--'~- \.:i 
COOTBeTCTByeT pa3MepHOH KOHCTaHTC. peaKUIUI CB513U MOJieKyJI RecA-6enKa C 

II 



O!lHOHiiTCBOH .UHK _.hR . . .nocKOJihKY A = ~6000. TO, b/( oc w-~ : l((HyKJI,-MHH), 

PeaKUIDI 3Ta onHCbiBaeTC51 nm})(pepeHUHaJihHhiM ypaBHeHHCM.' ' 

··"!•;. 

dCJi = -buSCu: 
. dt 

floJicTaBliB B .::)TO, ypaBHCHHe S".;;;L(;, noJiyqHM, 'ITO C O!lHOHHTCBOH JlHk 6peum 

cpenueii !lJIHHhl 900. HYKJI.COTH!lOB B 

ieJmqinihi w· MoJieKy.ri'RecA~6t!JIKa. 

. -· ·, I .., . . ~ 

I ceK BcTynaeT B peaKUHIO · no nop51!lKY 

' I 

napaMeTp B (ero pa3MepHbiH 3KBHBaJieHT bR·) npencTaBJI51CT co6oii 
•· ~ ; :· ' ; 0 • l ; ; . ' ' • • . i • ~ ' 

KOHCTaHTY peaKUHH cnouTauuoii noTepH RecA * -6eJIKOM cBoeii SOS-
, .:· . 

HH!lYUHpJIOIUeH aKTHBHOCTH. 3Ta peaKUH51 OllHChiBaeTCH !lHcpcpepeHUHaJihHhiM 
• • l ; ; , . ~ 

ypaBHeHHCM 

. dCR, = -bR,Cn• · 
dt 
i 

J:'eiUeHHC ._3T9ro ypaBHeHH51: H, pacqeT BpCMCHH no11ypacnana (B.Te'leHHC. 3TOro 
' 

BpeMeHH: noiwB~Ha Bcero KOJIH'ICCT,Ba RecA * ~6eJIKa npeBpaiUaCTC51_ o6paiuo. B 

Rec}\-6eJioK) npu .8:::;:140 naiOT JHa'lenue, .paBnoe no.nop51!lKY BeJIH'IHHhi 0,5 

~IHH: KaK BH!lHO, RecA * -6t:;JIOK, nocTaTO'IHO 6hiCTpo · Tep51eT CBOIO aK.THBHYIO 

KOlicpopMaUHIO •. 

.. HaKoileu, _napaMeTp · C xapaKTepHJyeT peaKUHIO · HHHUHaUHH JacTpoiiKH 

6pellieii MonlicpHUHpoBanuoii .UHK-noJIHMepaJoii III. Pacqer · npH C=20 naeT, 

'ITO B 1 MlfH lfHlfUHHpyeTC51 ClfHTC3 fla 10 6peiUaX. 

co 

4;·3AK.JifuqEHHE ' 
f ; ; : : ~ r.: : 

; " ~-- .·"I< • ;;·!;::i_-: -!:''·<~.r~L~' 

B pa6oTe npoBeneu KOJIH'leCTBeHHhiH anaJIH3 ccpopMyJIHpoBaunoii IiaMH 
:.·-~ ·; ':-..• Jr ·~:: ::::i-:r·:::!it·_;; 

pauee MO!leJIH peryJI51UHH pa6oThi SOS-cHCTCMhi 6aKTepliii · E. coli npu Y<l>-
_;'··.- . . ; ' ; '. _: :. 'l 
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o6JiyqeHHH, [ 1] • : . Ha. oqmBa~HH, no~mKeHH"', ~on em~ ,If ,p, ~cno~~J?~a~~~M .. _:3,~, 

KOHOMepHOCTCH ;6HOXHMH'ICCKOH ,KHHeTHKfl.B: p~6pT7)~) 6h~U.pp,e!lJI<;>)K(!Hhl 

!lHcpcpepe~UHaJihHhie · YP<:tBHCHH51, ~, K?H;UCHTP~UHit, 6eJifQB 1 L~xA," R:<!cA: ff 

RecA * T •• ociJOBHhiX. KOJ1H'le.cTBeHHhiX .· ){apaK11!PHCTHK KHHC::~If;Kif, s,os~~":BeT~. . 

flocJie;, minHCaHH51 3TlfX ; ypaBHCHlfH , B .. 6e3pa3MCPH()H ; c!J,opMe · OKa_;l~Oyh~ 1 ,,JO 
. . ' - - . . ; . 
!lOBOJihHO: CJIO)KHM , CHCTCM~, YPflBHCHlfH. 1MO)lCJilf (2)-(5) !l_OI,IYCK~eT, J}~HB~~~fl~~ 

K .6o11ee. ppocToMy, BH:JlY1 (8):(9) ,n npHQJ1H)KeimHE--)- 0. B. ~acn,Iqc:rJ:I.,Y.n;arroch 
• ,< ' - ' , ' n c : ' • ' ' [ -· ' ' , >_ > - ~ • - ; , • •• • ' ~ < , • • < 

llOJIY'IHTh B ,51BHOM. .Bif!lC,,JaBH~IIMOCTh !lJllfHJ,I: 6peme~ <;>T, BpeMe';lli; (9,). ,:, K()f'H:­

'ICCTBCHHYIO. xapaKTepHcmKy , pinBHTlpl . SQS~9~rna11,a BO ~P,~MeH_ll, no ell e. i X<ll.­
o6JiyqeuH51., 3Ta JaBH.CHMOCTh !lJ15I .cJiy'IM Y<I>-o6JiyqeuiDI. !l030H .. 5,Jl)K/M2

, 
• .,, · • · •''·' '·- ~ ~•, :',. , !·,,.;,.-~ t•~· :.~;.-·,,·;_• :·r 

npHBeneuuM ua pHc. 1, 51BJ151eTc51 Ba)!(HhiM cJie!lCTBHeM MO!leJIH, noJBOAAIOIUHM 

cocTllBHTh' onpeneJieuuoe tipencTaBJienHe o,KHHeTHKe 'SOS-oTBeTa ,B 'ueJioM. 

. ; ; " .. L , l: • , ,~ ~·- · ·cq¥~·~:1•.<··;. · · i<~".rl .: ';:dn: .. 

qiiCJieuuoe pemeuHe MeTO!lOM 'Pyure :.: KyTThi' ',uHcpcpepeuuHaJihHhiX 

ypaBHCHHH (8) C !lJIHHOH 6pemeii o{t), 3a]laBaeMOH cpopMyJIOH (9), ~OKa3aJIO, 

q·ro B· maBHhiX cBoHx tJ:epTax npeJ;maraeMM MO!leJih a,neKBanioi onHci,maeT. pe­

. 3YJih'J:~":h13K~nepfiM~~T0~· ~TQ, ,cli,C!lYe,T, H3. ~paB~e,HIDI, ~~~~q~!I;IOQj~BHCl,i~OC~H 

x('t). c 3KcnepHMeHTaJihHhiMH naHHhiMH, B351ThiMH H3 pa6oThi [3] (c~: PJ;IC. 1). 

l\10!lC.flh 06'h51.CH51eT 3aBHCHMOCTh .SOS-OTBeTa OT HaJIH'IIDI B. K.lleTKe cpyHKUHO-
., ), ... . ! .; ; . 1 ~ ~ . J i ;: ! ! ' . ~ • <' ', • ' I.~;."; ~ 'i ~ - I '".. ~; l!. ! ' ) . :\; /;. . q. -: ~.d)~ t:: ' .. 1° '. 

HaJihHoro RecA-6eJIKa. RecA-6eJIOK Tpe6yeTc51 !lJ15I nepenpeccHH SOS-reuoB 
' •· ) . ,f_\ t~~ ;!,,[;:·_,._~\ ·-_1-/.c•··~~\\ 

nyTeM paciUenJieHH51 LexA-6eJIKa, I! !lJ15I'npoTeKaHIDI' SOS-penapaUHH B Ka'le-
{ ·~. (~ ·:, \. :n\ .d\:t/l :Jt .. L lui/: ! ~ .i. ;,·~r· .. ;i: ~i t' ~~·!•·:p_·;·~ f 

CTBe M()!lHcpHKaTopa roJiocpepMeHTa Poliii. · KpoMe. Tom, noJiy'leHHhie · peJyJih~ 

TaTbi ll03BOJ151IOT OQeHHTh HeKOTOpbie MaKpOCKOllH'leCKHC KOHCTaHThl peaKQHH 
. . . * . 

BJaHMoneiiCTBH51 Me)!(Jly co6oi1 6eJIKOB LexA, RecA H .UHK. 

ToT cpaKT, 'ITO pacqeTH~ KpHBM x(:t) He ua BC~x yqacTKax coBnanaeT c 

3KCnepHMeHTaJihHhiMH !laHHhiMH, roBOpHT 0 TOM, 'ITO npH MO!leJIHpOBaHHH 

pa3BHTIDI SOS-cHrnaJia BO BpeMenli Mhi He y'IJIH neiiCTBHe ueKoTopoii ICieTO'l­

uoli CHCTeM~I." AHaJIH3 3TOH cmyauurr 1 ll03BOJIHJI, HaM· 'C]leJiaTh BhiBO):( 0 TOM, 
; I \ ; ~ '. 
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'ITO Heo6XOJJ;HMO rrpHIDITh BO BHHMaime pa6oTy uvrABC-3aBHCHMOH 3KClUI3H­

OHHOH pemip;!num, npHBO)UIIUeii K HC'Ie3HOBeHHIO HeKOToporo KOJlll'-IeC~Ba IIH­

pHMHJJ;HHOBbiX JJ;HMepoB n3 em.e He perinm.uipoBamneiicH qacTH xpoMocoM:bL B · 

TetieHHe rrpnM:epHo· 20 MHH nocne Hatiana pa6oTbi SOS-cncTeMbi pactieTHM 

KpHBM TO'IHO JJO)KHTC51 Ha 3KCIIepnMeHTMbHbie TO'IKH, a B CJJeJJ;yiOIUHe MO­

MeHTbl, BpeMeHH Ka'IeCTBeHHO OIIHCbiBaeT 3KCIIepHMeHTaJJbHYIO KpnByiO. flo:. 
.J 

3TOMY rrpeJJ;JJaraeMyiO MOJJ;eJJb peryJJ51UHH SOS-cnCTeMbl [I] H ee MaTeMani'Ie-

CKOe orrm::aHHe Mo:iKHo paccMaTpnBaTh B Ka'IeCTBe rrpn6nmKeHHH, · He Y'IHThi­

Ba!OIUero HeKOTOphie Ba)KHhie rrpoueccbi, Bnll5110IUHe lni pa6oiy SOS~cncTeMhi 
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ABtopbi Bblpa)Ka!OT 6naroJJ;apHocTb BJI.AKceHoBy Ja rroneJnble o6cy)I(­

JJ;eHH51, c.noco6cTBoBaB~IIne ynyqrneun!O pa6oTbl .. 
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