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POCT IIOrry.JIRICfi'[ MHKpOOpraIH!3MOB B OI'p8mr'f9lm oM rrpOCTp8HCTBe 

xapaKTepH3Y8 TCH CHI'MOHll,aJThHOH KpHBoIi C HaCIffi\eHliI9M. ITepBaH IIOIlllTKa 

K Cl.JlW!eCTBeHlIOrO omrcaHHH ::lTOI'O q,eHOMBRa 6wra ;rr.aIJa MO.rr.SJIhIll ({lepXIDJThCTa: 

dx = we _ bx2 (1) 
dt 

rolle x - lffiCJIeHHOCTb rrorryJJflIUm. PellleHHe ypaBHeHMH (I) - ::lTO JIOTI'lCTH

'feCMH KpHBaH 

x = C C (2) 
1 + (-- -1)exp(-at)

Xo 

rAe C = al b - aCMMIITOTH'feCKOe 3Ha'feHH8 lffiCJIeHHOCT, rro~. 

ITpoTlfB ::lTOg MOolleJill P OMaHOBCIOffi n coaBTopH / 1 BIl;u;BlIT'aIOT r-Uloro

'fflCJIeIlHI:l9 B03p8 l119HRH , I'JIaBH!lM it3 KOTOPIDC HBJIH8TCH TO , 'fTO saEOH 

pOCTa (I) 3aBliICl1T OT llJIOTHOCTB n orr'j.1lHJl!'Ul' , a ::lTO JTIW 6H rro,DJJa3:yMeOO8T 

yrHeT8HHe, KOHTaKTH08 TOPM0lIt9HH8 O,UHflX opT'aIlH3MOB ,I1Jlyrm.m, " c a Mo

OTp8B1l8HBe " rrorry.llRlUUt 1'13- 3 a B3aI1MoolleticTB>'!.fI KJI8T oK . tOJIee IIPRRlI8 Ka

T 9.JIbHOf.i rrpe.n:cTaBllHeTcH 3TID.! aBTopaM MOn en MOH O, B KOTOp On y<mTUBa

eTCH l!CrrOJTh30BBHHe cy6CTpaTa S MJ!KpOOpraIDI3Ma~m:: 

<Ix
dt " jA-(S ) , X } 

(J) 
d.j
dt = - i f(S)x 

r.rr.e 

. l=:; 
)1-(") = L • ~ 

a Y - TaR Ha3 . 3KOH OMll 'feCKld'l KOa4xJl~e.H 'r. 
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------------------------------------------------------------------------

fl8 C8 MOM Ate ,n:eJIS Mo,n:eJIb illepXl!JJIb CT8 T8KlKe MOF.UI O rrOJIY'{lITL 113 

ypBBHeIl l111 (3), e C,1m CKOPOCTb POCT8 rrpnH11MBTb rrpRMo nporrop rurollDJIbHOf 

KOIlu.eTl 'rpalJ,HH cy6CTpB'ra: 

, -It( ";) = ~ .. 	 ( 4 ) 

Ha 	OCHOBS (3) H ( 4) 

dx ex. ";xdt 
( 5) 

d.:i i o(.;x CIT 
} 

OTKY.ll.8 .;( + Y::; = CUllst C 

III 
C - xOJ 	 ( 6)--y-

nO,n:C1'8B.lIID! (6) B nepBos ypaBHSHl'le (5), rroJIY'la et 

dx C-x . ('i. e ex 2 
dt 	= rY... -y- x = y-.x - y.x 

A ::lTO COBn8,na ST C MO,n:SJlblO s~anncTa (I) , SC~ TIOJIO~Tb 
(XC ex 

u = -y 	 11 b = --y 

OTCIO.ll.8 ffCHO, 'ITO rrpl1 T8KOJ.t IIJITSprrpeT8wm H8ChIllleHHe B Mo,n:smf ~epXlO.JTh 

CTa H8 c Tyna.eT OTHIO.D:b lie B pe3YJIbTaT8 B3mlMH OrO yrHeTeHHff MHKpOopr a 

HI'l3MOB, a B PS3YJrhTBT8 j'!C'IeplTIlBaHI'IH B cps,n:s m~TJ"1lYlOll1el' O cy 6CTpaTa . 

EOJIse Toro , SCJll{ B MO,n:S.Illi MOHO ::>0« 1\ , T.e . POCT norryJ1ffll;Jm 

,A~.mllX:Hat{l'!}IaSTOff rrpl! H}!3K0 I1 KOIIU.SHTparuill Cy6CTpaT8 , TO ~( .; ) = . 

6Y.n:eT rrpIl6Jrn3PlT8JIbHO paBH O f l{tlx.::;, TaR 'ITO Mo,n:eJIb (LiepXlOJTh CT8 R:IlJIff 

eTCff crreu.aaJIbHHM CJIY'l8eM MOnSJII'l IAotI O )l,Jlff 6e.n:uux CpS.II; . 

I{ Mo,nemi <li8pXlOJIbCTa MOlKHO rrpIIWra TaKlKS H3 <P0PMBJIbHUX Kl'llleTU 

'4:ecKl{X paCCY-J.{,nSHlfi!, SCJIlI POCT 6JWMBC CtI ITpS,n:CT8Bl1Tb B m m e aBTmTa

JrnTH'ISCKOro pa 3MH();'..teHIIff "rrpoToTanoB" . K o603SB H .n:p. ( D;HT . rro I ) 
rrpe.nnOJI0l!rnJD1 06pa 'r 11MYlD pearuum x t- ::> ~ 2x , OTKy.D:8 

Jx 	- CXx..; _
dt 	- ~ X2 

dJ d.x
at 	= - dt 

CJle.n;OBBTeJIbHO, x +:; C 11 ::; C - x , 

OTKY.ll.8 
d.x 	 2
dt 	= u.x(C- x) - ~ x , 

T.e . 2 *~ c;{ ex - (0( + ~ )x 
A no cOBrra,n;aeT C IAO,n:6JIb1O ' ~ epXl1l1IbCTa C a =<IJJ l! b =ct + ;:, • 
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TIPS.nnOJIOlKSHlIe 06 o6paTHo!.~ n peSp a1ll8H1IH OIlO;,18CCh! B /luc'rpaT ocy

ll\eCTBJlJIe'rC.fl Q1'HIO.D:b lie Bcs r ,n;a, U 03 ~' OMY POMOHOBCKlI~ ~l.n:p. / (!'1lt 'l'alO'f 

no'i' SWlO,Ll; HS,I:(OCTaTO'llIO OdlllllM . lIo eC,lm peaKl.U1lV n pe.rr.rJOJIal'D 'l'b Heo6pa 

THMoil: x + ..; -4 2x , '1'0 

d.x 
<IT =c<:- xS } 


d J 

(IT 	= - 0<. x:.; 

A 3 TO 1W1{ pa3 ypBBllelllis (5) C Y= 1 • 

TOKllM 0 6pa3OPJ , HS3a BIICI1MO OT 06pan1l,;OC'l'1I HJ!l1 HCOOY8 'l'1lI.10C l'll 

p eaKD;HH ~JOpMaJIbIJ8H llliUSTI1KB LTP'HBO.n;l1T K Mo,n:eJrn (~epXlOJ[b c'ra. 

O'rMSTI1M TaKlKe (CJl8 )lyff /0 ), ' ITO eC.iIII poc 'r nonYJIHUlUI lIH l '1I6lipy

eTCff rrpOm"KT8M~1 M8TSCio.1m 3Ma P , KOJIH'I9C,!'DO KOTOPbDC rrpOn Opl1,ltOH8JIL IlO 

6HOM8 c c e: P = 0( x , TO BMeC1'O 3aBI1CKM OCTJ.1r (::;) 1IY-Jl{J 1O HCIlOJIL 30BaTh 

f- (}') ,a BM6CTO ~ (P) MOlKHO 3aIDIcaTh jI-- ( x ). I1pocTsKIllI1~ TaKoH 

3aKOB (r!JopMY.IlD XID1WSJIbBY;u,a) IlPI1BOlUi'I' TaKlKS K Mo,neJrn ~epxlOJlhC'l'a. 

113 BCSX npl!lBe,lleHHbDC ap 1'YMell'fOB MOllO! O nplfllTll K BtIBO;ny, '1 '1'0 .110

['JIICTIII'ISCKaff KpHBBH (2) 11 orrpe.n.SJLiOOll\a ff ea MO,n:SJIb <I>epXIOJfhCTo (I ) nOJIY

qaJOTCff IIpl1 C8MllX pa 3HUX llCXO.n:uux rrpa .rr.rIOJIOlKSIHlfDC B3aMMo,llsi1C'l'BUS KJIS 

TOK (maID,mos TOPMOlKSHIIIS lt1ll1 .ll.8lKe yllH'IT0Ji[eHl18 ), .lIllMI1T1'lpOBaHl1e cy6 

CTpaTOM , UHl'l1611p0BaHlfS rrpO,nyKTar.ru MSTa6oJ1I13Ma , 8B1'OIWTa,'!l1'l'H'IeCKOS 

pa 3MHOlKeUlIe npOTO'l'HnOB 11 T .I1 . Do Bcex 3'l'JIX CJ{yqaffX npm.'leHSUI18 r.w.t\e 

JIT! <I>SPXJ()JIb CT8 OnpB B,npH 0 , eCJrn OOO'l'BS-rCTBYIOUlHe OrpaHH'4:81H1H BlmOJIR eULI 

(Harrp., H1l3KBH I1cxo.n:uaff KOHL\eHTpaJJ.Hff Jm~mTHpYJOlllero cy6cTpaTa l EcTecT

BeHHO, '4:TO BO Bcex CJIy<raJlX crrpaBe,II.JIHBOCTb 3TID: orpam!'4:8HIDi .n;OJlj,;Ha 

ObITb CneLUlaJrhHO nposepeHa , ITapaMSTpbI a 11 b Mo,n:e.rill (I) 'raKlKe 6 y;nyT 

HlIleTb pa 3Hl:lti CMhICJI B pa.3H UX CI1TyaJJ.HffX: OHI1 MOIyr dbITb CBff3aHbI C llC

XOlUIOll KOHu.SHTpaJJ.}l s i-i J!l1MHTl1p YJOlllsro cydcTpaTa, I1Jrn co ClwpOCTm.m pS 

8K1U{H, I1Jrn C HH TSH CHBHOCTh!O (BSpOffTHOCTblO) CTOJIKHOBSmrtt M8lK.D:Y KOHI(Y

PI1pYlOlI!l'lMH oc06m.m 11 T • .n; . 

T8.lC-;(S HCBO, '4:1'0 ,,!o.n;eJIb j,l oHo ITpHMSHHMa JIlIll!b ,lJ,JI.fl cI1TyaIJ,llll , r,n:e 

POCT ' rronYJl.lII.Uffi orpaHJII'illBaeTCff .1lllMJI'TI1pYlO1IU1M CydCTpaTOM . n 3'I' OM C. ry 'lae 

Mo,n:e.'lh 1,10HO rrpHMSHHMa ,lJ,JI.fl 60JIes UMpOKoro ,IJ;l18na 30Ha K OHu.811 'rpaIJ,lfK, 'I8M 

MO.II;SJrh ~SpXlOJ[b CTa (He T OJIbKO AlIff HH3Kl{X KOHu.eHTp8!.U'lH ). 110 paBHOSS CHS 

n 0 6811JC MO,Lle.IIRX HMSeT 0,llHH8KOBbIli CMtICJI : HC'4:SplIblBaS'fClI JII1MBTHpYlOlU'IH 

Cy6CTp8T. A "eMltOCTb Cp8,Ith1" , K KOTOPOia CTPSMUTCff '!HCJleHHOCTb rron YJlR

rum, - 3'1'0 KBK p83 rrporropWIOHaJrhHO Ha'4:aJIbH OMY KOJrnLJSCTBY cydcTpaTa . 
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0pHHHMaeTCR OOAOHCKa Ha npenpHHTW H C006~eHHR 06DeAHHeHHOro KHCTHTyTa 
RAepHWX HCcneAOBaHHH. 

YcTaHOBneHa cneA~~aR CTOHMOCTb noAOHCKH Ha 12 MeCR~eB Ha H3AaHHR OHRH, 
BKn04aR nepecwnKy, no OTAenbHWM TeMaT~4eCKHM KaTeropHRM! 

HHAEKC TEHATHKA 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4ecKaR ~H3HKa swcoKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaR cneKTpocKonHA H paAHOXHMHR 

7. $H3HKa TR*eflWX HOHOB 

B. KpHoreHHKa 

9. YcKopHTenH 

10. ABTOMaTH3a4HR o6pa6oTKH 3KcnepHMeHTanbHWx 
AaHHwx 

11. BW4HCflHTenbHaR MaTeMaTHKa H TexHHKa 

12. XHMHA 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHA TBePAWX Ten H *HAKOcTeH 
AAepHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa AAePHWX peaK4HH 
npH HH3KHX 3HeprHRX 

16. Ao3HMeTpHR H ~H3HKa aa~HTW 

17. TeopHR KOHAeHCHpoBaHHOrO COCTORHHR 

18. HcnonbaosaHHe peaynbTaTOB H MeTOAOB 
~YHAaMeHTanbHWX ~3H4eCKHX HCCfleAOBaHHH 
8 CMe*HWX o6nacTRX HayKH H TeXHHKH 

19. 6K~H3HKa 

l.leHa OOAOHCKH 
Ha rOA 

10 p. 80 Kon. 

17 p. 80 Kon. 

4 p. 80 KOO. 

8 p. 80 KOO. 

4 p. 80 KOO. 

4 p. 80 Kon. 

2 p. 85 KOn. 

~ p. 85 KOn. 

7 p. 80 KOn. 

7 p. 80 KOn. 

6 p. 80 Kon. 

p. 70 KOn. 

8 p. 80 Kon. 

p. 70 KOn. 

p. 50 KOO. 

p. 90 Kon. 

6 p. Bo Kon. 

2 p. 35 KOn. 

1 p. 20 KOn. 

0oAOHCKa MO*eT 6WTb ~OpMneHa C no6oro MeCR~a TeKy~ero roAa. 

Oo BCeM BonpocaM Q$OpMneHHR OOAOHCKH CfleAyeT o6pa~aTbCR B H3AaTenbCKH~ 
OTAen OHRH no aApecy: 101000 HocKea, rnasno4TaMnT, n/A 79. 

<I>aH:cH ll • P19-85-693 
. 0 norHCTHGeCKOH KpHBOH pOCTa 

floKa3aHO, GTO norHCTHGeCKaH KpHBaH pOCTa (MOAenb <l>ep
XWnbCTa) nOA06HO 6onee COBpeMeHHOH MOAenH MOHO nonyqaeTCH 
H3-3a HCGepnhlBaHHH nHMHTHPYID~ero cy6cTpaTa B cpeAe H AnH ee 
BhlBOAa HeT He06XOAHMOCTH npHBneKaTb B3aHMHOe yrHeTeHHe KneTOK 

Pa6oTa BhlnOnHeHa B na6opaTOPHH HAepHb~ npo6neM OHRH. 

npenpHHT 0(!'be~HeHHOrO HHCTHTYT8 RAepiii>IX HCCneAOBaHHA • .[ly6Ha 1985 

llepeBOA O.C.BHHorpaAOBoH: 

Fajszi Cs. P19-85-693 
On the Logistic Growth Curve 

It is shown that the logistic growth curve (the Verhulst 
model) may be deduced, similarly to the Monod model, from 
the exhaustion of the limiting substrate in the medium, and 
there is no need to postulate mutual inhibition of the cells. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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