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AHaJll,-13 Al,olHaMl,olKl,ol BblABJleHl,olA JlOKYCHblX 1,-1 cynpeccopHblX pesepTaHTOB, 

803Hl,olKafOLUl,olX y ayKCOTpOQ)HblX no neHUl,olHy KJleTOK Apo>t<>KeH, noKa3aJl 3a-

81,o1Cl,olMOCTb nOilHOTbl l,-IX BblABJleHl,olA OT pa3Mepos l,olCXOAHblX KOJlOHl,olH, 'ITO 

npoABJlAeTCA Aa>Ke np1,o1 l,-IX Bblpai,u1,o1saHl,oll,ol pa3HOe speMA Ha OAHl,-IX 1,-1 TeX >Ke 

CpeAax. YKa3aHHYIO 3aBl,olCl,olMOCTb yAallOCb BblABl,olTb, 1,o1cnollb30Bas WTaMM co 

cna6o Bblpa>t<eHHblM OCTaTO'IHblM poCTOM. BblCKa3blsaeTCA npeAnOilO>KeHl,ole, 
'ITO pa3Hble CpOKl,ol 1,-1 nOJlHOTa BblABJleHl,olA pesepTaHTOB CBA3aHbl, B OCHOBHOM, 

C pa3HbIM xapaKTepoM Cl,olHTe3a nei::iu1,o1Ha, 6narOAapA MyT1,o1posaHl,olfO pa3HblX 

caHTOB reHa leu2 1,-1 reHos -cynpeccopos. Bn1,o1AH1,o1A coAep>t<aH1,o1A neHu1,o1Ha s n1,o1-

TaTeJ1bHOH cpeAe, OT 0 AO 300 Mr/n, Ha 'laCTOTY MyrnposaHl,olA Ap0>K>KeH AaH 
HOro WTaMMa OT leu - K leu + He o6Hapy>t<eHO. 

Pa6oTa BblOOJlHeHa s Jla6opaTOp1,o11,o1 AAepHblX npo6neM O111A 1,1 . 

Coo6mett11e 06i.e1111HCHHOro HHCTHTY Ta 11;ie pHbl.X HCC.1e:io ea HH H. Ll.y 6tta 1992 

nepeBOA M.111 .nornnosa 

Korogodina V.L ., Korogodin V.I., Maiorova E.S. 
Dymanics of Revealing Revertants of Yeast 
with Weak Residual Growth 

P19-92-74 

Analysis of dynamics of revealing locus and suppressor revertants of leucine
auxotrophic yeast cells showed that fullness of their revealing depends on the 

size of initial colonies, which manifests itself even when they are grown for dif

ferent time in the same media. This dependence was revealed by using a strain 
with weak residual growth . It is assumed that different revertant revealing 
time and fullness are mainly caused by different character of leucine synthesis 

due to mutation of different sites of the leu2 gene and suppressor genes. The 

leucine content of the nutrient medium (from 0 to 300 mg/I) was not found 

to affect the mutation frequency of yeast of the given strain from leu - to leu+. 

The investigation has been performed a_t the Laboratory of Nuclear Prob
lems, JINA . 

Communication or the Joint Institute for Nuclear Research . Dubna 1992 



BBe.neHHe 

PaHee OTM9traJIOCb, '!TO y ,npommemx KJieTOK rrpH pa3HHX yc~O,Bllil.X 
KY~bTHBHpOBaHHH reHH MOryT MYTHPOBaTb C pa3HHMH traCTOTaMH /II. O.n:irn 
11'.3 rrpHSMOB, liCiIO~b30BaHiraX Mil pas,ne~emm MYTaHTOB, B03HHKaIOOUIX Ha 
pasHHx cpe,nax, 6u~ c~e.nyromHii:. Ko~oHHH ,nponeii:, ayxcoTpO~HHX ;ro xaxo
MY-~60 MeTa6MHTY, BHPantHBaJIH Ha MHKpOITOPHCTHX ~MbTpa)C 121 rrpH Ha
~HtmH B cpe,ne aToro MeTa6o~HTa, 3aTeM TmaTe~bHO pacTHp~ CT9KJIR.HHOii: 
ITMO'!KOii ( K~.JJYJO KO~OHHIO OT,ne~E,HO) H rrepeHOCMH. ( BMeCT9 C ~llJIE,Tpar,rn:) . 
Ha cpe.ny, He co,nepmamyro aTOT MeTa60~T. Ha BTOpOH ce~eKTHBHOii: cpe;a;e 
pasMHomeHH9 HCXO.I(HHX KJieTOK rrpexpama.n:ocb, a H3 MYTaHTOB, He ~aID
IllHXCH B OTCYTCTBYIOOleM MeTa6MHTe, .96pa30BHBaJIHCb KO~OHHU BTOpli'l:HOro. 
pocTa. Ha pacTepmx KO~OHMX, COCTOHillUX U3 UCXO,nHHX KJieTOK, BHpacTa
~H lW~OHHli MYTaHTOB ;a;Byx THITOB: ."MHomecTBeHHIJ:e", COCTOHmlie H3 ;a;;;yx 
H~ 6o~ee BTOPH~ KO~OHHii: (o6pa30BaHHHX K~9TKaMH MYTaHTa, ycrreBme
ro ;a;o paCTrlpaHHH rro;a;e~TbCH O;a;HH Mli H9CKO~bKO pas), li "9,nHHH'IlI!,le" 
(B03HHKIDH9 H3 MYTaHTOB, He ycneBIDHX no.ne~HTE,CH .no pacTapaHHH MH 06-
pasoBaBIDHXCH ~e ITOM9 paCTHPaHIDi, BO BP.eMH OCTaTOtrHoro pocTa ayxco
TPO~HHX KJI9TOK Ha ce~eKTHBHOil_cpe,ne) 137 . . 

,If,Jra pas;a;e~eHM MYTaHTOB, B03HHKaIOJllHX .no H ITOM9 rrepeHeceHHH 
KJI9TOK C 0.I(HOH ope.nu Ha ,npyryro, 9TOT KPHTepHH ,!(OCTaTO'lRO Ha,nemeH JIHllll, 

B C;rytrae IDTaMMOB, o6~a.naromHX xopOIDHM OCTaTO'tffiHM poCTOM Ha BTOpoil cpe
.ne. Ta,x/6wro_, HarrpHMep,. npu pa60T9 C .npom~MH, ayxCOTpO~HilMH ITO a.ne
HHHy ·14. 0,nHaKO B o6meM ~ae, xor.na B tmMO e;a;HHH~ MYTaHTOB 
HeHs6emHo norra,naIOT li T9, KOTOpHe B09HHKaIOT eme Ha liCXO.I(HOH cpe;a;e, HO 
.no pacTHpaHM He ycrreBaIOT HR pasy rro;a;e~TE,CH, 9TO 6y,n9T npliBO,nHTb K 
OIDH6KaM B Ytr9T9 MYTaHTOB, B03HHKaIOOUIX Ha pasHHX cpe.nax. flcHo; '!TO 
,0IDH6KH 3TH 6Y'JTYT T9M 60~89 Bl:lpameHIJ:, '!9M MeHbill9 OCTaTO'IlI!,lli pOCT. Hac
TOHil{M pa6oTa H ITOCBHill9Ha aHaJIH3Y .I(HI:IaMliKli ~9Hllil MHomeCTB9HHHX 
H e,nHHH'IlI!,IX peBepTaHTOB y mTaMMa co c~a6w ocTaTotJHHM,pocTOM, xaP,~
Tep:0:ayromerocR OTCYTCTBli9M CITOHTaHHoro MYTareHesa 693 peIIJmKanim 75 • 

Ot>\CJH,Miltil.iU 11h"31'Ji I 
u~~9Wl lcr~t.1sllll 

6MSn~fOTEff A _...... -·-· 



Ma.TepHaJI H M8TO.ItHKa 

illTaMM raIIJIOll,lUIHX .n;pona:il: Saccharomyces cerevisiae HA3-24A 
( a leu2-1 lys1-1 ) nOJIY'I8H OT A.11. llenypHoro (mlilli) / 5/. PeBep

TaHTI,I K npOTOTpOqJHOCTH no Jieitn,m1y B03HHKaRlT JIH60 3a C'!9T "o6paTHhlX" 

MYTawni B reHe leu2 ( 11JIOJcy"CHhl9" peBepTaHm), JIR6o 3a C'I9T My-TaWJ.ii 

B reitax-cynpeccopax ( "cynpeccopHh!e" peBepTaH1'). · 

~ HCnOJIJ:,30BaJili lIOJIHhle H MllH}!MaJIJ:,Hlle 67. K MllHlfMaJIJ:,lillM cpe

,Il;aM B pa3HHX OIIHTaX .n;o6aBJillJll! JieimaH B KOHD,OHTpai:~x 3, 30 UJIU 300 
Mr/JI, a Trutllte JIH3HH B KOHD,9HTpaWJH 30 Mr/JI. Cpe~ 693 JI9HIJ;iiHa 6wra 

C8JI9KTHBHOit 

KyJIJ:,THBHOOBaIDie. .JJ:politlltH BHpall(l!BaJIH Ha lIOJIHOil cpe.n;e B T9'!9HH9 

48 'ffiC. npH 30° (CilJIOillHOit noceB B ,ramey IleTpH). M3 BHpOCillliX KJI8TOK 

·roTOBN cycneH3Hro, a·3aTeM c n0Mom1:,ro mTaMna ,nJI.ll ynopimo,reHHoro no

ceBa /7 KJI9TKH nepeHOCHJIH Ha MHKponopHCTbl9'qJHJIJ:,TpH noKpHBa!OO(H8 Illl

TaTeJiiHHit arap c pa3HllM co.n;epJJtaHHeM JieitWJHa (102-103 H 6oJiee KJieTOK -

Ha HHOKy.lII{U). 06u'!Ho B tJa!IlKY HaJIHBa.Jm no 30 MJI (.I(Jifl cpe.ItH c 3 Mr/JI 

JI8.i1D,11Ha) HJIH no 15 M7I (,nJlll cpa.n; c 30 HJIH 300 Mr/JI JiaimaHa) TaKOit · 

cpe.I(H. IloCJia, HHey6all,IIH Ha ::lTlI:X: cpa.n;ax onpe.n;aJLCI.JIH tffiCJIO KJI9TOK B KO

JIOHIDlX (ypolltaHHOCTJ:,); a (llliJIE,TpH'c KOJIOHIDlMH nepaHOCHJIH Ha ceJieKTHB

HYlD c~e~ no 30 MJI/Ha -qamey. 

_ Mmty6arom Ha ceJieKTHBHoit cpene. Bupocmne Ha cpe.n;e c JieimaHOM 

KOJIOHHli HHKY6Hp0BaJIH Ha C9JI8KTHBHO:it cpe.n;e JIU6o B HepacTapTOM COCTOJl

HHH ( KOHTpoJI1:,) , JITA6o noCJie pacTHPaHM cTaKJIRHHO:il: naJio'!Kott ( OIIHT). 

MHKy6all,HJl npo.n;OJilltaJiaCJ:, 21-23 cyTOK, BITJIOTb .n;o npaKpameHlIJl nOJIBJieHM 

HOBHX KOJIOHH:it peBapTaHTPB Ha KOJIOHHJIX lICXO,Il;HhlX KJI8TOK. 

Y'I8T p8B80TaHTOB. IlOJIBJI8HHe p8B9pTaHTOB Ha C9JI9KTHBHO:il: cpa.n;e 

perncTpHpOBaJIOCb ,rape3 CYTKH H npo.n;OJilltaJIOCJ:, B T8'!8Hli8 Tpex H8,Il;9JIJ:,. 

Ha ~e '!aill8K IleTpH pa3HRMH 3Ha'!KaMH 8llt8,Il;H8BHO OTM8'!aJIH BC8 noJIBJIJIJO

m11aM peBapTaHTH, B TOM '!HCJie Te, KOTOpHa no KaKHM-JIH6Q npH'IHHaM 

Tpy~o 6HJIO pa3,Il;8JIHTJ:, Ha MHOllt9,CTB8HHhl8 H e.n;HHH'!Hhl9; 'IHCJIO nocJie~nx 

6WIO HeBemrno, OKOJIO IO%, ll HX, Krut npamIJio, B ,Il;aJibH9Hlll9M He y-cmm

BaJIH. 

,IIH<fxpapeHUlia.mm peBepTaHTOB. IlOJIBHBillli8CJl Ha C9JI8KTHBHO:il: cpe.n;e 

peBepTaHTH pa3,ll;9JIJIJili Ha,MHOlK8CTB9HHH8 JI 9,nliHll'!HH9lI no.n;BepraJIH (ll8HO

TlinH'I9CKOMY aHaJIH3Y no noTp86HOCTH B M8Ta60JIHTax. ,UJm 3Toro HX nepe

HOCHJIH Ha.' CJI9.IJY!OlllH9 Cpe.I(H: 1) MllHHMaJIJ:,HM Cpe.n;a C JIH3HHOM 693 Jieil:umra; 

2) MHHHMaJibHM cpa.n;ac JI9HD,HHOM 6e3 JIH3HHa; 3) MllHllMaJIJ:,HM cpe.n;a 683 

'JieHD,HHa, li Jill3HHa. JlOJcy"CHh!Mll ( L ) ci:mTaJIH p8B8pTaHTbl, paCT]llll!8 TOJIJ:,

KO Ha nepBoil: cpe.n;e, a cynpeccopHh!MH ( s) - Ha Bcax. Tpex cpe.n;ax. K.Tio
HH, He pacTYll(l!a Ha cpe.n;ax 603 JI9HD,l!Ha, H3 .n;aJI1:,He:il:mero y,raTa ~CKJil()'IaJIH. 
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CTaTHCTJIKa • .IT,Jrsi: Kallt.l-40:il: rpyrrw B. OIIHTaX HCnOJIJ:,30BaJIH B cpe.n;HeM 

no 20 '!allleK IIeTpH, B KaJK.n;oH 1!3 KOTOpHX 6HJIO i:Jo 220 KOJIOHHH. Pe3y.u

TaTH Y'I9Ta B03HHRarourAx POB9pTaHTOB HOP1filPOBaJIH Ha 20 '!aill9K IleTpH; 

3TU .I(aHHHe I! IIPlfBO.I(SITCJl mrae. <J:aCTOTy peBepTUpOBaHHSI R paccimTH

,Ba.mi .I(BYMJJ crroco6a.v.i1:: I) B Tex BapuaHTax, r.n;e YimTHBa.JllI 'IlICJIO KOJIO-

Hllii, He co.n;epJJtantHx penepTaHTOB,-tro <li?PMYJie R= J ln I , r.n;e 

n - tfiICJIO KJieTOR B 0.n;HOH ROJIOHHH, -a U II N
0 

- '!He.Ho Bcex KOJIOHUii 

u 'IIICJIO ROJIOIHIM, He co.n;epl!'.al!{l1X peBepTaHTOB; 2) · B Tex nap..raHTax, r.n;e 
. r 

Y'tlli THDaJilI Bee BlilJJ.Bv!Bllilfe CR penepTaHTU, - ITO QlO PMYJIO R = 'n•N , r.n;e 

· r - 'IHCJIO Bcex peBepTaHTOB, a llHlpp1! B 3Ha.MeF.aTeJie 03Ha'!aIDT cpe.n;

Hee <rHcJio KJie TOR n ROJiomrn: ( n ) H 'IUCJIO Y'ITSHHHX I<OJIOHHii ( u ) • 
- ·• - ' - . .. . 

·. Pe3yJI1:,TaT'o! 

ri;p,rnue nocTa .n:po11rn:eii Ha cpe.n;ax c. pa3HHM co.nepJKaHueM Jiei1D,HHa 

rrp,rne.n;erru: Ha prrc. I. Krut rroRa3aHo B Ta6;rnn,e 1, roJio.n;mme no Jieilnlrny 

(3 Mr/JI) c~a3li!BaSTCR KaR Ha ~ROpOCTa J;)OCTa, T~ 11 l{a M-ROffnOHTpauuu, 

TOr.I(a KaR U36HTOK JISHD,l!Ha (300 Mr/JI) HeCKOJIJ:,RQ YCI(OpReT pOCT, HO 

YMeHi,maeT M..:ROHUBHTIJall,l!ro rro cpaBHemrro c era cTaH.n;apTHHM co.n:epJKaIDieM 

(30 Mr/JI). 3TH .naHHHe II03BOMIQT pacCl.fHTl:IBaTJ:, rrpo.n;OJ.DKUTSJibHOCTJ:, IfHKY-

6an,iu, COOTBElTCTByromyro HaxoJK.n;eHUID RJISTOK B JiciraprrqiMHtiecKoii u CTaD,Ho

HapHOH ~3ax pocTa Ha cpe.n;ax pa3Horo cocTana. · 
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PMc.I. 1,p,mue pocTa .I(poneii HA3'-24A Ha cpe.n;ax, co.n;ePlKaillUX' 3 (A), 
. . 30 (Ii) ll 300 (B) u.r/JI Jiei1n,ma. P03YJIJ:,TaTll 4-x OIIHTOB. 
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Ta6mrua I. BpeM!i y~oeHH.fi (tJac) H Ma.RCHMaJII,Ha.fl RoHueHTpau;HR 
RJI8TOR B ROJIOHHll npu eyJIJ,TIIBHpOBamm .npOlKlKSH Ha 
cpe,nax c pasHHM co,nepJKaHHeM Jieitu1rna (Mr/JI). rro 
,IJ;a.HHWI! pH C. I 

Cpe,na BpeMll M-ROHU0HT-
y.IUlO SHH.fl paIJ;i1.fi 

3 7,2 6,3•I05 

30 3,0 3,7•I06 

300 2,6 2,2·I06 

OCTaTO'IJH!:lil DOCT cnelU{aJILHO onpe,neJI.RJIH Ha npoT.filK81mH ,!J;BY'X JIST 
B C8MK OllHTax IIOCJie pamrax cpOROB BilPaIIIHB8.HR.fi KJISTOR Ha cpe,ne C 
3 11.r/JI JI8il:uH:Ha KB ,neC.fiTH,OllHTax - c 30 Mr/JI Jieimlraa (CM. Ta6.JI.2). 

~ 

I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 

KOP 

Ta6.mm:a 2. OcTaTO'IJHHit poCT ,nponeil rrpu liHityCSawm B T9'1J8HU8 
pasHoro Bp8M8Hli ( t , cyT.) Ha C8JI8KTHBHOH cpe,ne 
IIOCJie rrpe,nBapHTSJILHOro Bllpami{BaHIUI. Ha pasHHX cpe,nax. 
'l!HCJIO KJI8TOK B O,IJ;HOfi ROJIOHHH 

· 3 Mr/JI 30 Mr/JI 

t 
HCXO,IJ;HO8 KOH8"IH08 KOP* Hcxo,D;Hoe KoHetJHoe KOP 
tra,O, -rmjo• 'l{H,0, 'IlICJIO, 
RJI. KOJI. RJI. ROJI. KJI. KOJI. KJI./KOJI. 

- - - - I,I 7,70•I04 9,90•I04 I,29 
- - - - I,I I,20•I05 I,85•I05 I,54 
- - - - I,3 I,20•I05 I,45•I05 I,2I 

0,8 9,20•I04 4 0,60 I,3 7,70•I04 8,40•I04 I,I4 · 5,50•IO 
7,0 2,28·I05 I,87·I05 0,82 8,0 4,73•I05 6,50•I05 I,37 
7,0 5,46•I05 S,54•I05 I,20 I2,0 7,47•I04 I,OO•I05 I,34 
II,O 2,00•I05 2,80•I05 I,40 I3,0 I,90·I05 2,60•I05 I,37 
I3,0 I,90•I05 2,50•I05 I,32 I3,0 5,75·I05 9,90•I05 ·I,72 
I5,0 4 OI•I05 6,73•I05 I,68 IB,O 5,30•I05 9,20•I05 I,74 

' 5 
2I,0 2,7I•IO 2,75•I05 I,02 2I,0 I,60·I05 2,00•I05 I,25 

I,I5;t0,I3 I,40±0,06 

'lE KOP - R03qq1Hll;H8HT OCTaToimoro pocTa; paB~H tJaCTHOMY' OT ,IJ;8JI8HH.fi 
KOH8tJHOro 'lllCJia RJI8TOR B ROJIOHliH Ha HCXO,IJ;H08 'IJHCJIO. 
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liecMOTp.fi Ha KoieCSaH!i.fi R03qxf,Hu;H9HTa OCTaTOtJHoro pocTa (KOP) OT OllHTa 
K O!Illzy, ~TO CROpee Boero OTpruita'.eT BapHau;HH.YIJOlKafu!OcTH B rrapa.JIJISJIJ,
HUX 'IJaIIIKax ileTpH, KapTHHa s.nec1, .fiCHM. B YCJIOBWD(HamKX 3KcnepHM8H
TOB, He3aBHCKMO OT npo,D;OJillWT8JI~HOCTH KHey6an1rn Ha 'ricXO,IJ;HOil K ceJieK
THBHOli cpe,nax, BeJIHtmHa KOP B nepBOM CJIY:'IB.9 6wra paBHa I,I5±0,I3, 
a BO BTOpoM - I,40±0,06 • . B npe.nMax 01DH61t11 OllHTOB'sTH BeJIKi:mHll He 
pa3JIII'<JaDTC.fi (p O,I) H IIX MOlltHO 06'I>9,ItKIDITL. CyMMapmui B8JllltmHa KOP 
paBHa I,29±0,07, 'tlTO COOTBeTCTBY8T IIPHPOCTY OROJIO 30% It7I8TOK OT HC
XO,D;Horo IiX 'Ii!CJia. BSJratIHHa KOP He 3aBlICHT Hll OT cpe,ItH npe,D;BapKT8JIJ,
HOro ItY'JlLTHBKpoBaIDUI, HK OT IlpO,D;OJilmT8JIJ,HOCTH IIOCJ18,Jzylllt8ro !Ip86Ima
HIDl RJieTox Ha ceJieRTHBHoil cpe,ne. Citopee nc:aro, oc-raro'IJHBit pocT sa
sepmaeTc.fi B T8'1J9HH8 nepBWC CYTOK. 

OIIllm C HepacTepmMH KOJIOHRR.MH. B 3TIDC OilllTax pesepTaHm H~ 
pas,neJl.fiJIH,Ha MHOlK8CTB9HHil8 K 8,IJ;l!HK'IJH!le, a TOJIJ,KO ,D;Hqq,8p8HIU{pOBaJm Ha 
JioeycHRe H. cyrrpeccopHHe. furn rroxasaHo Ha pnc.2,.nponecc BWIBJI8HIDI 
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'Pnc.2 • .u~mawma·BH.fiBJI8HIDl JIOeycHHX (A) 

A.• I K' cyrrpeccopimx (B) P9B8PTaHTOB 
Ha ceJieKTKBHoil cpe,ne B OIIl:lTe c 
H8pacTepT!lMH ROJIOHH.EMK. Cpe,na 
ItY'JIJ,TKB11poBamm - 3 Mr/JI Jieil
~a, ROHen JIOrapHipMH'l{8CKO~ 

B 
~3H pqcTa (B03paCT Ry-JIJ,Ty-pH 
48 ,me). 

o•c::~ · !:::i- I 
0 5 10 15 20 

BPEMH CYTKlf 

p0B8pTaHTOB llOCJ18·BHpamHBaIDl.ll M8TOK 
Ha cpe,ne c.3 Mr/JI JieilnHHa (KOHen Jio
rapnqrvm:tJecRoil ~3H) npo,nOJ!lKaeTC.fi ORO
JIO 20 CY'TOK,Ilpli!TI8M ,ItKHaMHKa Bl:l.fiB.718-
HH.R WJ.R. ),- 11. S- l)8B8pTa!iTOB pa3JIK
tJa.8TC.fi. B 9TOM 0IlllT9 KOJIOHHH, nepeHe-

C8HHH8 Ha C8JieKTHBHYJl cpe.IJY, CO,IJ;8plltaJIH ITO 3·ro5 KJ18TOK, K Boero 6HJIO 

saperHCTpHpOBaHO 720 H .282 L - H s -peBepTaHTOB, 'tlTO COOTB8TCTBY8T 
TiacTOTaM HX BOSHHKHOBemm, paBHHM 6,3•Io-? (,IJ;Jl.fi L -peBepTaHTOB) Ji! 

· 2,3•I0-7 
(,IJ;Jl.fi S -p8B8pTaHTOB). 

' · OIIHTH c pac:TepTHMK ROJIOHHsoor. .ILHHai.m:xa BimMeHIDJ. L - H s -
' ,- . 

peBepTaHTOB B Ry-JIJ,Ty-pax, nepeHeceHHHX Ha ceJISKTKBHYJl cpe.IJY noCJie BH-
pamKBaHH.fl Ha cpe,nax· C Tp0Mll KOHit8HTpai:J;irm.m JIS~a. ,IJ;Jl.fi Jiorapxq)MH-qec
KOll'.~3H pocTa no:itasaHa Ha pnc.3, a ,IJ;Jl.fl CTanHOHapHoi! - mf pnc.4 • 
.Jl,rr.a·conocTaBJieHHJI C pilc.2 3,IJ;SCJ:, IIpRB8,ll;8Hll 06'I>8,IJ;HH8HHHe ,nllHHH9 .D;JI..fi 

MHOlKeCTB8HmlX ll e,ItKHH'IJHHX pe:sepTaHToB. 06palllalOTHa ceCSs BHHMamre ,IJ;Ba 

o6cTO.fiT8Jil,CTBa. Bo-nep:ma:, H83ami:cm10 OT co,nep11truiRR: JI8:lrn;HHa B li!CXO,IJ;-
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~ BWU!JI8HID1 peBepTaHTOB Ha C8JI8KTHBH0ii cpe,ne B OIWT8 C 

pacTepTHMH KOJIOHH.fll.m. IIepeHoc co cpe.IIJl KYJII>THBHPOBaHWl Ha ce

JI8KTHBHY1) B JiorapHql,Ul'i8CKOit qase poem. Cpe,IIJl :eyJIJ,THBHPOBaHWi! 

3 Mr/JI (A,r), 30 ·Mr/JI (B,.U) H 300 Mr/:n. (B,E) :n.ettwrna. Jioxyc

HHe (A ,B,B) H cynpeccopHHe (r ,Jl,E) peBepTaHffl. ,Uamme no MHO

xecTBeHHHM H e~Im1IHW4 peBepTaHTaM o6~e~eHH. 
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PHc.4 • .l{HHaMKKa BWIB1I8IDI.fl peB8pTaHTOB Ha C8JI8KTm:mol.i cpe,ne B OIWT8 C 

pacTepTHMH KOJIOHWIMR. IIepeHoc ·· co cpe;ti!l ey.iu,Tmpo:sa.HruI Ha ce

JieKTHBJlYIO B cTa:a;aoHapHOH qia3e pocTa. Cpe.rtH KYJII,THBHpoBruma: 

3 Mr/JI J!8HIJ;1rna (A,r), 30 Mr/JI (B,.1{) H 300 Mr/JI (B,E) Jiel.i:a;aHa. 

Jioeycirue (A,B,B) u cynpeccopHlle (r ,,U,E) peoopTaH'IH • .l{amrue no 

MHOlK8CTB8HHllM H e~HH'IHllM peB8pTaHTaM. 06'.be,n,rn;eHH. 
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HOll cpe,ne II pa3M8pa KO.lIOHHil (CM. TaM.3), npouecc BWiBJI8Hllil peBep

TaHTOB rrpo,nOJilKa.8TC.H o,nHO u TO lK8 BpeWI - OKOJIO 20 CYTOK. Bo-BTOpllX, 

,nl!Ha.MHKa BllflBJl9HHR IlpHMepHO o.nirnaKOBa ,nJifl HepacTepTUX li paCT8pT!:lX 

KOJIOHHll ,nJifl 3 Mr/JI JieiluHHa, HO pa3JIH'IU8TC.fl ,lv"I.fl cpe,n C paSHHM HCXO,n

Hb!M co,nepw.aHneM .'Ieii.mrna. 3Ta pa3JI,ITTim ecTI, n B CJiy<Iae KYJII,Typ, Ha

XO,l.J;RUIHXC'Jl B pa3HHX t'[xl3UX pOCTa (p:rc.3 !I 4). 

Ta6JI1!fil_2. XapaKTe pl'ICTHKH eyJinTYP, lICIIOJII,3.0BaHHHX B 3KC!I8pH

M8HTe. Cpe.na - co.nepm:aHHe .'lenu,rna, Mr/JI 

Cpe.na 
Jiorap,!(IJMl11f8CRM (IJ33cl GTaUHOHapHM tpa3a 

M8TOK B KOJIOHHU·• I05 KJ!eTOR B KOJIOH!IH•I05 

* 

* t* t 
ITpli rrepeHoce 1Iepe3 IIpn rrepe- · 1Iepe3 

20 CYTOR. Hoce 20 CYTOK 

3 54 3,3±.0,6 3,3±.0,5 96 5,0±0,9 5,5±0,7 

30 22 9,7±2,I I0;3±.0,8 96 22,9±7,I 2I,7±3,2 

300 22 13,0±2,I II~2±2,2 96 2I,I±6,7 I4,2±3,3 

,-,·BOspacT KyJI1,zyp11 Ctiac). Pacxom:,neHa.fl c pHc.I B .·trAcJie KJieTOK 

. Ha ROJIOHHIO rrpl'l .naHHOM B03pacTe RYJII,TYPll o6MCH.fl8TC.fl, 60JIIill!HM 'Il!C

JIOM KJI8TOK Ha UHOKYJIIOM rrpH 3aceB~ • 

JiJ:RBJI8HUe MHOllt8CTB8HHllX ll 8,ll;HHatIHHX JIORYCHllX p9B8pTaHTOB TIORa-

3aHO Ha p,rn.5 H 6 - .r(JUl JiorapmjlMHtiecKoil: n CTaUHOHapHoil: <pas pocTa. 

Xopolllo Bu.nHo, EO-rrepBHX, tITO npo.noJilKHTeJI1,HocTn 'wSJ.BJieHlm rrpl!MepHo 

0.I(UHaIWBa ,l.J;JI.fl Bcex :sapl!UHTOB OIIllTOB; BO-BTOpux, 'ITO CII8RTpll BHRBJie

Haq ,nJifl MHOlK8CTB8HHllX H 8,ll;HHH'IHllX p8B8pTaHTOB pa3JIHtiaJOTC.fl M8lK,l.J;y co-

6ott; B-Tp8TbHX, 'ITO CI18KTpH 3TH pa3JIJi'Ia!OTCfl H ,nJifl I<YJII,TYP, nepeHeceH

HllX Ha C8JI8RTHBHy!O cpe.ny B pa3HllX rpa3ax pocTa. 

1IaCTOTll H a6cOJIJOTHll8 'IUCJia B03HHRaJOOJHX peBepTaHTOB ,nJIR Bcex 

Bapl'!aHTOB OITllTOB IlpUB8.I(9Hll B. Ta6:n.nne 4. Mu BH.IUIM; 'ITO MaKCUMaJII,Hll9 

3HatieHUSl. 8TH tJaCTOTll HM8RJT ,nJifl rpynoo 3 Mr/JI H JIOrapmfMl!tr8CKOii tpa3ll 

pOCTa ( 54 tiac). C YB8JIH'I8Hl'!8M co.nepm:aHH.fl JI8ilUHHa B cpe,ne lf cpOKOB HH

Ry6auirn 3HatI8Hlifl tJaCTOT YM8HI,tTiaIOTCR. XapaKTepHO IlpH 3TOM, 'ITO npn ne

pexo.ne OT .irorapmpMutrecKofi (54 11 22 tJac) I< CTaUHOHapHoil (96 tiac) q>a-

30 ITOtITH IlpH BC8X HCXO,IUillX 1<_£HU8HTpaUHSJ.X JI8i1U1rna Ha6JIIO,l.J;a8TC.fl YM8HI,

memre · a6coJIIOTHoro trHcJia Bcex peoopTaHTOB. 3To xopomo BllpalKeHo ,nJIR 

. e,nHHH'llfllX JIOKYCHHX peBepTaHTOB, a )l.,1.fl MHOlK8CTB8HHUX cynpeccopHHX HM8-

8T M8CTO o6paTHM RapTHHa. 0,!J;HaKO BO BC9X CJJy'IaflX YB8JIHtI8HH8 :.mCJia 

Iw!9TOK B l!CXO,I(HllX KOJIOHMX conpOBO~,Jla8TCfl YM8HI,IIl8HH8M TU'ICJia perHCT

pHpyeMHX P8B8pTaHTOB n,_ KaK CJI8.I(CTBi!8 8Toro, - YM9HI,!l!8Hl!8M :pacC'IliTaH
HOH '{aCTOTH !;TyTnpoBaHHR. 
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J{HHamma BWIB.JI8HWI JIOKYCHHX peBepTaHTOB Ha C8JI8KTHBHOH cpe.1te 
B OllllT8 C pacTepTHMI{ KOJIOHHHMK. IlepeHOC co cpe.D;l:I KYJIJ:,THBHpo
Brumst Ha C8JISKTHB:Hyl) B JIOrapH(?,!H~8CKOil: 4838 pocTa. Cpe.D;l:I 
KYJI!,THBllPOBaHHJi: 3 Mr/JI (A,r), 30 Mr/JI (E,J.0 H 300 Mr/JI (B,E) 
JiaihtKaa. MHollecTseHHHe CA,E,B) 11 eJtRH11~a er ,.ll,E) .peBapTaHThl. 
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PHc.6 • .llRHaMmta BWlBJI8HHSl JIOKYCHHX peB8pTaHTOB Ha C8JI8KTHBHOil: cpe.ite 
B OIIHT8 C pacT8pTWl!ll KOJIOHlffiMK. Ilep8HOC co cpe.D;l:I KYJI!,TllBHpo
BaHHR. Ha C8Jl8KTHBHYJ) B CTa.IJ;iIOKapHOA 4838 pocTa. Cpe,Itl:,I KYJn,TH
BKpoBaHHI!: 3 Mr/JI (A,r), 30 Mr/JI (E,.ll) H 300 Mr/JI (B,E) Jieil
Itl{Ha. MHOZ9CTB8HHH8 (A,E,B) ll 8.ItHHnHHe (r,n,E) pesepTaRm. 
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Ta6.mma 4. 'CfaCTOTa I( a6COJDJTHoe ROJIK'{8CTBO peaep-raHTOB, oCSpa-
3Y!J!tRXca Ha cpe.nax c pa3BllM co.1tepzmmeM Jie~a 
(Mr/JI) 

Cpe,iw. 1iasa pocTa KJieroK 
(B03paCT B'ROJI. 

PesepTaHTH* liaCTOffi t!HCJIO peB8pTaH'l'OB -8 , 

3 

30 

300 

KY'Jli,TYl)H) 

Jiorap •• 
(54 i:m.c) 

CTa.Itl{OH. 
(96 i:m.c) 

JiorapHqJM. 
(22 '!8.C) 

Cffi!tl{OH. 
(96 t:Jac) 

JiorapllipM. 
(22 i:m.c) 

CTa.ItKOH. 
(96 "!8.C) 

3,3•I05 

5,5•I05 

9,7•I05 

2,3.ro6 

I,3•I06 

2,I•I06 

TmI B!,JJt • IO Y"l'TeRo ~. e- .ltOJlfl 
MOeH. BWIB-

MH 

E.tt 

MH 

E.!t 

MH 

E.!t 

MH 

E.tt 

MH 

E.tt 

MH 

E.tt 

JI 
C 

JI 
C 

JI 
C 

JI 
C 

Jf. 
C 

JI 
C 

JI 
C 

JI 
C 

JI 
C 

Jf. 
C 

JI 
C 

JI 
C 

22,5 
5,9 

4I,0 
9,4 

18,2 
4,I 

I6,0 
4,4 

8,3 
I,4 

II,I 
3,7 

3,4 
2,I 

3,9 
I,3 

6,8 
I,9 

7,3 
2,7 

2,5 
I,4 

4,2 
2,5 

325 
86 

596 
I37 

440 
99 

382 
IO? 

356 
60 

472 
I56 

342 
2IO 

.392 
I32 

387 
IO? 
4I6 
I54 
23I. 
I26 

385 
229 

325 
86 

596 
I37 

545 
I43 

992 
228 

960 
253 

I750 
403 

-2272 
599 

4I53 
955 

I284 
339 

2347 
540 

2074 
547 

3793 
872 

JI8RHHX 

I,00 
I,00 

I,00 
I,00 

0,81 
0,69 

0,39 
0,74 

0,37 
0,24 

0,27 
0,39 

0,I5 
0,35 

0,09 
0,I4 

0,30 
0,32 

0,I8 
0,29 

O,II 
0,23 

0,IO 
0,26 

* MH - MHOZ8CTB8HHH8, E.Jt - 8.ltlffllfCIHl,[8, JI - JIOCRYCHH8, C - cynpeccop
HH8 pesepTaHTH. 

H IlPH.llOC'l'OSlHCTB8 "!8.CTOT B03HllKHOB8HKJl JIOKYCHHX ll cynpeccopmnc pe
B8!)TaR'l'OB BO BC8X rpynnax, paBHBX TaKOBOMY' B nepso! rpynne. 
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06CYl!Ot8Hli8 

IIpexr.n:e Bcero o6paTHM BHHMaHHe Ha .I(HHru.mey BcffiB1I8HIDl MHOlK8CTB8H

HElX ll 8,Il;IIHll'IHl:lX JIOKYCHllX: peBepTaHTOB Ha C9JI8KTHBHOil: cpe.ne (puc.5 Ii 6). 
IIpon;ecc BHJlBJ18IDLll HatrirnaeTCR 'I9p93 CYTKH IIOCJI9. rrep9H9C9HHR HCJCO.D;HHX 

KOJIOHHil: Ha C9JI9KTHBlfYIO cpe,ny Ir 3aBepinaeTCR ccyGTJ'l rrpirM~pHO.,ll;Ba.ImaTb 

CYTOR, HesaBHCllMO ·oT COCTaBa HCXO.D;HOll cpe.n;H, B03pacTa :KYJibTYPHH. TJil

rra.·peBepTaHTOB. 8TO 03Ha•:raeT, 'ITO IIOCJI8 nepeHeceHHR Ha C8JI8KTHBlfYIO 

cpe;ey- p8B8pTaHTH rrpaKTH'I8C~ll He o6paayroTCR -:... TaRJie peBepTaHTH. ,naJili -

6H CMeme:ime .I(HHaMllKH 8.D;HHH~X peBepTaHTOB !IO cpaBH8HllID C .I(HHaMHKOM 

MHOlK8CTB8HHHX B!IpaBO ·(CM. 3/). tJ:ero B o6meM CJIY'Ia9 HST. 8TOT qJa!{T 

XO.pOlllO CO'.rJiaCY8TCR .CO CJia6HM OCTaTO'IHHM pOCTOM ( Ta6JI.2 H 3) Ha C8JI9K

THBHOfi cpe.ne y .nrurnoro .lllTaMMa. 3Ha'IlfT, B HaineM CJIYtJ:ae rro.n;aBJimOmee 

60JibillHHCTBO 9.D;llHH'IHHX peBepTaHTOB o6paayeTCH rrpn Tex lK8 YCJIOBHRX 

eyJibT!1BHpOBaHHR, ti:TO H MHOlK9CTBemrne, TOJibKO H3 T9X RJI8TOK I KOTOpHe 

K: MOM8HTY riepeHecemui Ha. ceJfeKTiiBHYJO cpe,ny eme He ycrr~mr rro.n;eJIHTbCR.. 

_CHHXpOHHOCTb IIOJlBJ18HlrR B HalllHX OIIHTax Ha C8JI8KTliBHOli cpe.n;e MHO

llt8CTB9HHHX H 8.I(HHH'IHHX peBepTaHTOB xopomo .. oTpam:eHa KPHBl,!Mll Ha!tOIIJI8H

HHX0 :tJ:acTOT ( p.0:c. 7f~ 3,necb BH,IUia CJI9.IJYKXJIM 3aKOHOM9pHOCTb: C YB9JIIl'I8-

PH6~7. 
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,UHHa.M:HKa BHRBJI8WAR JIOeyCHElX peBepTaHTOB Ha ceJI8KTlffiHOir cpe.n;e 

B OiruTe C pacT8PT!:lMH KOJIOIDiRMH; KpHBH9 HaKOIL718HHllX 'IaCTOT. 

CriiromHaR JIHIOOl -·MHOlK9CTB9HHH9 peBepTaHTH, rryHRTHpHas:t - 8lU1-

HIPIHH9. Cpeiui eyJibT~B.0:poBamia.: 3 Mr/JI (A;r), 30 ·Mr/JI (E,.ll), 
300 M.r/JI (B,E). IIepeHOC co cpe.n;11 KYJibTHBllp0Ba.HHR Ha' ceJieKTllB

lfYIO B. JIOrapnqiMU'I9CROil: (A;l3,B) H B CT1lUHOHapi-Ioi1 (r ,.U,E) qa~ax 
?poina. ·sa !00% IIpUHHTO o6mee KOJIH'ISCTB·o MHOlK9CTB8HHHX·HJIH e.nu

HH'IHHX JioeycHHX peBepcoB (D;Hwpu cM. B Ta6JI,4). 

10 

·mieM tJHCJia K.'I8TOK B HCXO.I(HHX KOJIOHHRX (CM. Ta6JI.4) MHOllt&CTB8HHH8 pe
B8PTallTH BH.11B1I.11DTcii Bee 6oJiee Me~eHHo no cpaBHemm c e.ztmm'IHHMH. 
C nepeio.noM OT 3 K 300 Mr/~ Jiefu:tlraa 6oJiee 6UCTp08 BWIBJI8HH8 UHOZ8CT
B8HHllX peBepTaHTOB CM8HR8TCR. 60Jiee 6HCTpHM BWlB.18HR8M 8.D;RHH'IH!lX, 'ITO 

oco6eHHO aaMeTHQ ~ CTaD;HOHapHoii ,'{:a3u pocTa. IlpH 30 Mr/JI .11ebHa 

KPHBH8 HaKOIIJ18HHHX tJ:aCTOT .nJI.ll o6eHX rpymI peoopTa.HTOB SromMallT npoMe
leyTOtJHOe IIOJIOl!t8HIIe. 

qT0611 IIOH.IITb 3T'J 3aI<OHOM8pHOCTb, ,paCCMOTpHM SHa'I8HWl 'tlaCTOT H 

a6COJI!OTHHX 'IllC8JI peBepTaHTOB, BH.IIBJ!RnivOCC.ll IIOCJie mrpammimraa pasH08 

Bp8M.ll Ha pa3HHX cpe.nax. Us TU6JIJIIJ,ll 4 CJI8.IJY8T, 'ITO CY?,IMapmi:e 'laCTOTH. 

BH.llBJiemm Bcex (Jioeycaux u cyripeccdpmzx, MHoiecTBSHHHX H e.nmratJHWC) 

peBepTaHTOB y6uBaJOT c YB8Jiif"I9HR8M co.neplltaHIUi JI8i1nt{Ha B cpe.ite. 3TOMY 

MOI"/T 6UTb }lBe npH'IHHH: YM8Hblll8IUJ8 tJ:aCTOT r,iyTHp0Baffi!R reHOB C YBeJIH

tJ:eHIIeM co.nep;mmrn MeTa6o~HTa B cpe'e (KaK B CJIY'Ia8 lnTaMMOB, .ll8(p&KT-

HHX no reay ade2 , CM. /I ,3, 4 ) , a TaKllt8 YM8Hblil0HRe B!l.'lBJ'Ui8MOC-

T'A peBepTaHTOB C YB9Jlll"!8HH9M paaMepoB HCXO.ItHHX. KOJIOHHit /Bl. Hanm ,n;aH

HH8 JIY'Illl8 COOTB8TCTBY'K)T DTOpoit Ilp.litrnRe. neiiCTBHT8JibHO, HS Ta6Jrnu'li 4 

CJI8.ztY8T, '£TO 'JaCTOTa MYTHp0BfillIDl Ha BC8X Tpex cpe.nax YM8Hima8TCR npa 

rrepexo.ne OT JiorapHqr,llf'l'8CKOfi K CTaUHOHapHOli qiaae pocTa, '£TO conpOBOlit

,naeTC.ll YM8Hbln8HH8M a6cOJiiOTHoro 'lllCJia Bl:l.lIBJiemrux peB8pTaHTOB. Oco6eH

HO 3'1'0 SaM8THO .nJI.11 Jioeycm,rx peBepTaHTOB: .nJI.11 BC8X cpe.n; B JiorapHqit.m

'I8CKOH (f>ase saperHCTplipoBaHO 2552, a B cTaUHOHapHOll - 2172 peBepTaH

Ta (pasmrn;a CTaTHCTM'l8CKH .D;OCTOB8pHa p, 0,0I). 3TO OSHat:JaeT, 'ITO BH

XO.ll peoopTaHTOB YM8Hblll38TC.fl He CTOJibICO C YB9JnltJ:9HU8M co.n;epxtaH!Ul JI8ll

nirna B cpe.ne; cicOJibKO c YB8JIIItJ:eHueM pawepon KOJiomtli trnxo.nm.rx KJieTOK, 

,naJKe Kor.na 3TO npOHCXO.JUJT npli rrepexo.ne OT JICrap1-I4J4'.ItJ:8CKOH K CTan;ro

HapHoii ipase pocTa Ha o.n;aoii: 11 TOii 1KB cpe.ne, T.e. np11 ee ncTomeHtm rro 

mrr.mr>1pYJ!lll8!zy MeTa60JIHTY ( oco6eHHO B c.iry'tJ:ae 3 :1 30 Mr/JI Jieiin;mia). 

. 3TO 06CTO.llTeJibCTBO, xopOI!IO oopaxteHH08 YJK8 .It,,'I.R cpe.m-.t C 3 Mr/.'I 
JI8HD;HHa, IIOSBOJill8T YTBep:imaTb, 'ITC yka3amrue BU':16 pasJiiit{;IH B "JaCTOTa~ , 

peB8pTHponaHH.ll B paam.rx rpyrmax - peay.111,TaT YME?Hbll!8HM BWIM8HII.ll YJK8 

B03HHKIIIHX peoopTaHTOB c YBeJIIr'I8Hl18M turCJia MeToI, n ;rcxo.nHoi! KOJiomrn. 

8TO Ha6JIIO.lla8TC.ll HesaB!fCHMO OT Toro, pacT;Ip3.IIl1 1m;1 H0T KOJIOHlll! rrepo.n· 

me ilepeH8C8HH8M Ha C8JI8ICTHBlfYIO cpe,ny, 0 •19M CBl1,Il8T8JibCTBYGT COHOCTaB

JI8Hlle 'JaCTOT BW1B1I8HU.ll penepTaHTOB y HepacTSpTHX U pacTSpTblX IWJIOHUit: 

(8,6:tI,I)~I0-7 :a (7,9±I,3)·I0-7 COOTD8TCTB0HHO np:a 3 Mr/JI Jieihrnua, a 

TaKJKe (4,9±0,S)·I0-7 ll (4,3±,0,7)•I0-7 rrpn 30 Mr/JI Jiettui,iHa. Ha pllc.8 

IIOKa3aHa 38BHClIMOCTb BHRBJI8HHHX peBepTaHTOB (B .I!OJUlX _OT me OlltH,naeMO

ro 'IlICJia) OT KOJill'I9CTBa KJI8TOK B o.n;aoil KOJIOHHI1; 3a I ,0 IlpllH.IITO 'IHCJIO 

JIOlty-CHHX ll, OT.IJ;8JibHO, cyrrpeccopHHx poBepTaHTOB npH 3 Mr/JI JI8llUl{Ha B 

JiorapncI>Mn-.iecKoil qJ8.38 pocTa. BH,n;Ho, 'ITO MOHOTOHH08 y6uBrurne 3TOH B8JI11-
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'IRHH onpe.n;MJleTCH TOJU,KO pa3M9pOM _KOJIOHI!H,., a He .n;py;rHMH _ ~KTOpaMII •. 
BH.n;HO TaKJKe,. tJ:TO YM8HI>meime, Bl:ll{O,zta pe_13epT~HTOB C ·Yl38JIH~8HI!8M paaMe
poB KOJIOHHit ·,ll;JIH cynpeccopHHX peBepTaHTOB l:l,IJ;8'!'.' H8CKOJI!,KO _Me,ItJieHHee., 
tteM.MH JIOiq'CHHX. 
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tfHCJIO ICJIETOIC 

PHc.8. 3aBl:ICRMOCTl>,IIOJIHOTll BWlBJ!8Hllil peBepTaHTOB OT tJ:HCJia KJI8TOK B 
. . HCXOmIOa KOJIOHIDI: Kp8CTH :_: JI~Kycruie, 3B93.D;Oti:KH - cynpec

'cop!ille peBepTaHTH •. 

Bee 3TO .n03BOJIH8T .n;yMaTI,, ti:TO B CJIYtta9 ayxcoTpOcpHOCT.-I no JI8HUl'I
HY, .no Kpa:lme! Mepe .n;JIH mTaMMa HAS-24 A, co.n;epJKaHI!e JieHUHHa B cpe.n;a, 
Ha KOTOpOH BlipaJIIHBaJOT Hcxo,mrne KJI9TitH, onpe,neJI.flll pa3M8pli KOJIOHHii, 
3Ha'iHT8JI!,HO CHJII,H89 BJ1Wl.8T Ha Bl:lHBJiemre peB8pTaHTOB, H81K9JIH Ha ttacTO
TY HX o6pa30BaIDIH. 3TO 03HattaeT, tJ:TO npH pa3HHX HCXO.n;HHX co.n;eplKaHIDlX 
JISHUHHa OT 3 .no 300 Mr/JI, peBepTaHTH B03HHKaJOT C ttaCTOTOH nopH.n;Ka 
7,9•!0-7 (KaK npH 3 Mr/JI), a pa3Jrnti:HH B 3ap8rHCTpHpOBaHHHX ttaCTOTaX· 
Ha pa3HHX cpe,nax - p83YJII>;aT llX H9,IJ;OBI:IHBJI8HI!H. 3TO coo6pruit8HH9.H 
l103BOJIWIO HaM pacctmTaTI, o~aeMile tJ:HCJia p9B8pTaHTOB, B031IBKaJ0l!lHX rrpH 
pa3HHX YCJIOBWlX, H ero paCXOl!Ol:8HH9 C perHcTpHpyer&lMII tJ:HCJiaMH, T.e.· 
. .n;aHHHe, npHBe.n;eHHH8 B .n;Byx l10CJI9.n;HHX CTOJI6IJ,aX Ta6JI,m1,1 4 ll Ha pHc.8. 

Ema pas conocTaBHM KPHBl:l9 HaKOillI9HHliX ttaCTOT ,n;JIH BWIBJI9HHH pa
B9pTaHTOB, B03HHKaKIJ1llX B paaHUx ycJIOBHHX (pirn. 7). 3aMeTHM, ti:To a TH 
KPHBHe OTpal!taIDT nooo.n;eHHe JIOKYCHHX P8B8pTaHTOB, KOTOpHX o6pa3y8TCH B 
H8CKOJII,KO·pa3 60JI!,lli9, tJ:9M cynpeccopHHX (Ta6JI.4). ECT8CTB9HHO, tJ:TO npH 
3 Mr/JI JI8Hu,IHa .n;oMinmpOBaHHe 1.rn:011t8C,TB8HHllX peBepTaHTOB B T8tJ:8Hll8' rrep
Bl:IX· 4-5 CYTOK BI:IHBJI8HllH oTpaataeT JIHIII!, O.n;HO 06CTO.!lT8JI!,CTBO - 60JI98 6H
CTp09 BH.llBJI8Hll8 Tex, KOTOpHe npe,n;cTaBJieHH 60JI!,IllllM tJ:llCJIOM KOJIOHHH; 3TO 
- 'IllCTO CTaTHCTHtJ:8CKM rrpHtJ:liHa, llM8IOlllB.Jl M8CTO KaK B CJIYttae JIOrapHcpMH-
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ti:9CKOH, TaK H, oco6eHHO, B cTanuoirapHOH qa3e pocTa. CTOJI:& llt9 npoc'TM 
np:atJJma, no-BH,IUIMOMY, JI91KHT B ocHoBe HSCKOJII,KO 60Jiee 6HcTporo BRHBJie
HHH 8,IJ;UHH'IBIIX peBepTaHTOB no cpaBH9HHID C MHOlK9CTB8mrnMR ,Itlill KYJI!>TYP 
c 300 Mr/JI JISHUHHa; ,n;ocTaTotJ:Ho ,nonycTUT!>, tJ:TO HeBWlBJieHHHMH tia~e OKa-
3HBaIDTCH p8B9pTaHTH, npOHBJIHBJllll9CH npH 3 Mr/JI Jiefmima E 60JI88 l103,I(Hll8 
cpOKU. IIp:a 3TOM ,no~emux 9CT9CTB8HHO Olltli,ll;aT!>, tJ:TO C YMSHJ,meHHeM 'IHC
Jia BWlBJIH9Ml:lX peBepTaHTOB 60JI89 6ucTpo H llOJIHO 6y,nyT l3WlBJIHT!>CH Te, 

KOTOpli9 o6pa3YJOT KOJIO!rall B 60Jiee paHHH8 cpoKH, npK1IeM, 3TOT 3qxpE)KT 
6y.n;eT aptte BHpa11teH y a,Ilnmr<mHx peBepTaHTOB, tteM y MH011tecTBeHHHX (cpe
HOMeH TaKJKe ti:HCTO CTaTHCT;ItJ:9CKHH). IlpH 30 Mr/JI JI8~Ha KapTllHa BWIB

JI8HH!l 6y;:reT HM9T!, npoM8JICYTO"IHHfi xapaKTep, tJ:TO Ml:l H Ha6JIKJ.n;aJIH. 
Tenep!> nonpo6yeM onncaTI> 06lIIY'ID KapT:imy BllHBJI8HRH Ha C9JI8KTIIBHOH 

cpe.zte paBepTaHTOB no reHY leu2 
Ilponecc BI:IHBJISHIDI, HiitmHallllUlitCH cpaay noCJie nepeHeceHIDI Ha ce

JISKTHBHYJO cpe,n;y KYJII,TYP, Bll~RBaBllll!XCH pa3H08 Bp8M!i (OT 22 .no 96 
<me) Ha cpe,nax: c pa3H!lM co,n;ep11taHII8M Jieilurula (oT 3 .n;o 300 Mr/JI), npo
.ztoJDKaeTcH OKOJio Tpex He.zteJil>. CKopee Bcero, npHtmHa aTOro - paaJIH-imH 
B oco6eHHOCTHX CHHT83a Jie:li:UHHa. y pa3HHX paB8pTaHTOB. P83M8pI,I KOJIOmtii 
;ICXO.ztHHX KJieTOK, no-BH.D;l'IMOMY, He HrpaIDT 3.D;9C!, ~8CTB8HHO:i! pOJIH. Bo 
BCRKOM CJIYttae, MH He 06HapY1KHJIK 3aMe.ItJieHHH BHllBJleHHH c YBe.im:tI9HHeM 
3THX pa3M9pOB. CM3b cpOKOB BHllBJI9HllH paBepTaHTOB C xapaKTepOM CHHT8-
3a JieiluHHa xoporno HJIJIIDcTpHpyeTCH paaJIHti:HHMH B .n;HHaMHKaX BWIBJieHHH JIO
eycHHx H cynpaccopHHx peBepTaHTOB {p:ac.3 H 4): cynpaccopHUe paBepTaH
m npHMepHO paBHOM8pHO BWIBJIHIDTCH B T8~8Hll8 Bcero cpOKa; a OCHOBHM 
Macca JIOKYCHHX peBepTaHTOB BUHBJIH8TCH BO BTOpott llOJIOBHH8 aTOrO cpOKa 
(3a HCKJIIDtJ:9HH9M cpe,ltli C 300 Mr/JI JieitUHHa, r,n;e BWU3JIR.8TCH Bcero OKOJIO 

IO% BC8X p8B9pTaHTOB, CM. Ta6JI,4). 
HaM He Y.IlaJIOCI> BWIBHTI> peBepTaHTH, o6pa3YBJllH8CH nocJie nepeHece

:mm Iey'JII>Ty-P Ha C9JI8KTHBHYJO cpe,IlY, BO Bp0Mll OCTaTOtJ:Horo pOCTa. 110-BH
.n;HMOMY, HX B03HllKa8T TaK MaJIO, ti:TO llpH BH.llBJ19H>IH OHll CJIHBalOTCH C T8-
MH, KOTOpli8 B03HHKJIH B 60JI88 paHHHH nepHo.n;. Pe3KOrO IlOBWl18HHH tJaCTOTH 
MYTHPOBaHHJI Ha/feJI8KrBHOtt_cpe,n;e, ti:TO 6WIO 3aperHcTpHpOBaHO HaMH Will 

reHa ade2 , 3 •4 , B ,n;aHHOM c.iry,me He o6Hapyllt8HO. 
C YB9JIHtJ:9HH8M tJ:UCJia KJI8TOK B HCXO.n;HUX KOJIOHIDlX Bee 60JI!>Dlall ,IJ;OJIH 

B03HHKlllllX paB8pTaHTOB He BUHBJIH8TCH Ha ceJieKTHBHO:li: cpe.zte. 3TOT "aq>
cpeKT H8BHHBJ18HHH" - CKOp98 BCero, CJI8,IlCTBH8 KOHKYP8HUHH HCXO,n;HHX KJI9-
TOK X KJI8TOK-p8B8pTaHTOB 3a o6~e HCTO'll!mtll ImTamm, tJ:TO He TOJII,KO 
j'MSHI,maaT pel'HCTPHPY8MYD ttaCTOTY peBepTHpOBaHI!H Ha HCXO,ltHO:li: cpe,n;e, HO 
H xapaKTepHo ,n;ecpopr.m:pyeT .D:llHru.mKY BWIBJieHHH paBepcoB, tJ:TO oco6eHHo 
3aM9THO np!! cpa.BH8HHH peBepCOB JIOKYCHHX H cynpeccopHHX ( CM. pHc.2-4). 
TaKHM o6pa30M, npH H3ytteHHH 3aBHC.llMOCTH ttaCTOT MYTHPOBaHWl OT yCJIOW 
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Ky-JibTHBHpoBaHHH IIYTSM ytJeTa _ROJIOHllH peBepTa.HTOB Ha C8JI0RTllBHliX cpe

,n;ax H806XO,D;liMO Ytm:THBaTb KaR ,Il;llH&'lliKy- llX BWIBII8HID! ( paCT.flrJ'!BaJOmy10C.fl 

HHor,n;a ,n;o -rpex H8,I\8Jib), Ta:R n tp9HOM8H He.n;oBH.flB.JieHH.fl, llJIH HenoJIHoro 

BH.flBJI0HH.fl, 3aBllC.fIIIll1H OT pa3M8pOB KOJIOHHH llCXO,IJ;H11X M0TOR • 
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