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BBe.ileHHe 

f1pH H3 ytJeHHH MyTareHe3a y npoXCJKeA o6bltJHO onpe)l8JllIIOT tJaCTOTbl 

MYTHpOBaHHlI HCCJienyeMoro JIOKyca. 0)lHa H3 HaH6oJiee pacnpocTpaH~HHblX 

M8TO)lHK - onpeneneHHe tJacTOTbl MYTHpOBaHHlI nyTeM noncqeTa KOJIOHH8 

BTOpHtJHoro pocTa ( peBepTaHTOB) Ha arapH30B aHHblX mnaT8JlbHHX cpenax 

, [l]. HaMH O~HCaHbl H8KOT0pble M8TO)lHKH )lJ!lI H3YtJ8HHH cnOHTaHHoro MY

T~reHe3a y npoxoKeA C, nepeHOCOM Ha lI)l8pHblX qJHJ!bTpax KOJIOHHA. HCXO)l

HOro WTaMMa Ha ceJieKTHBHYIO cpeny [ 2, 3]. · .llHHaMHKa' BbllIBJl8HHlI peaep

TaHTOB Ha ceneKTHBHOfi cpene OKa3aJiaCb pa3JIHtJH08 )lRlI pa3HblX reHOB H 
' pa3HblX cpen [4]. -BH)lHMO, TaKalI: xapaKTepHCTHKa'peBepTHpoBaHHH reHa 

OTpa~aeT- KaKHe-TO CBOfiCTBa peBepTaHTOB, HanpHMep, CKOpOCTb HX pa3-

MHO~eHHlI Ha ceJieKTHBHOfi cpene, H 3aBHCHT OT YCJIOBHfi- KYJibTHBHpoBa

HHH. 

,llJIH onpeneneHHlI CBOACTB cnOHTaHHblX peBepTaHTOB no JIOKycy 

leu 2-1 H 3aKoHoMe~HocTeA, cBH~aHHblX co ~penoA KYJibTHBHpoBiHHH,- M1,1 

np0B8JIH MO)lBJIHpOBaHHe )lHHaMHKH BbllIBJieHHlI peBepTaHTOB, HCilOJ!b30BaB 

pe3yJibTaTbl paHee npOB8)l8HHblX 3KCnepHM8HTOB H M8TO_)l >MOHTe-Kapno. 

OJlHOBpeMeHHO 6blJIH peweHbl cneny10mHe 3a)latJH: 1) fTOtJHeHHe H onTHMH-. 

3aUHH MeTO)lHKH, npHeM~~MoA )lJIH onpeneJieHHH tJaCTOTbl peBepTHpOBaHHH; 

2) MonenHpOBBHHe CKOpOCTH pa3MH0~8HHH peBepTaHToB;· 3)_BWHCHeHtte 

npHpO)lbl pa3JIHtJHfi Me~ny peBepTaHTaMH, BblHBJIHJOmHMHCH B pa3Hble CpOKH. 

MaTepHaJI H M8TO)lbl npoBe)leHHblX 3KCnepHM8HTOB, a TaK~e nonyqeHHble 

pe3 y JlbTaTbl OilHCaHbl B pa6oTe [ 5]. - Ha_nOMHHM J!Hllib, . tJTO B · KaqecTBe 

HCXO)lHoro 6blJI HCnOJib30BaH WTaMM HA3-24A -- ( a . 1eu2-1 lysl-1), noJiy

tJ8HHblA, oT ~enypHoro,' OHHH [6], o6Jia)laJOmHfi oqeHb cJia6blM OCTaToqHl,IM / 

pOCTOM. B HaCTOHmeA pa6oTe HCnOJib30BaJIH )laHHble no )lHHaMHKB'BblHBJie~ 

HHH ~OKYCHblX peBepTaHTOB, B03HHKWHX cnOHTaHHO Ha cpenax C pa3Hb1M' 

conep~aHHBM JieAUHHa (3, 30 H 300 Mr/JI)-. 

f1pHHUHilbl H·YCJIOBHH.MO)l8JIHpoBaHHH 

1, rrpouecc peBepTHpOBaHHH noJI~raJIH CBH3aHHblM C p~hJIHKauHe8 (4), 

a qiopMyJia )lJIH onpeneJieHHH qHcJia co6blTH8 peBepTHpoBaHHH B nonyJIHUHH 

KJIBTOK 6blJia: 

M 



r.ne M qHcno ~eBepTaHT0B, B03HHK111HX K M0MeHTy 
r-qacTOTa 3THX co6UTH8; •o-ITP0.U0RXHTenbHOCTb KReToqHoro UHKna 

HCXO,nHoro llJTaMMa. Ilp0H3B0.UH08 ¢opMynu (1) lIBRHeTCH ¢opMyna (2) .nnH 

OITpe.neneHHH BpeMeHH ti B03HHKH0BeHHH i-ro peBePTaHTa: 

BpeMeHH t; 

ti =.ln (i/r). • •
0

/ln2 - t
0

, (2) 

r.ne t . COOTBeTCTByeT BpeMeHH, Tpe6y10meMYClI ,l:WlI HaK0ITReHHlI 0 . 

ITOCeHHHblX KReT0K H3 0.UH0fi KReTKH. 
qHcna 

3Ta ITOCblRKa HRRDCTpHpyeTCH Ha_ rHCT0rpaMMe HaK0ITReHHH qHcna pe

BepTaHTOB B pacTyIUefi IT0ITYRHUHH ,npoxxefi- ( pHC. 1, A). OTnHqHoe OT 

,HynH KORHqecTBO peBepTaHT0B ITPH.t = 0 C00TBeTCT~yeT HanHqHD HeKo

Toporo HX KORHqecTBa B HCXO,UHOfi IT0ITy RlIUHH KReT0K. ' IT0CeHHHblX Ha 
ITHTaTeRbHYD cpe.ny. 
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PHC: l. . Mo.nenHpoBaHHe o6pa30BaHHH peBepTaHT0B 

Teq,eHHe 46 qacoB Ha, cpe.ne KYRbTHBHp0BaHHH c 

-7 
c qacT0T0H 6•10 B 

3' Mr /n nefiuHHa (Al; 
paBHOBepOHTHoe pacITpe.ne~eHHe peBepTaHT0B ITO ycnoBHOMY BpeMeHH .ne

neHHH ( E) ; . .UHHaMHKa . BbllIBReHHH peaepTaHTOB Ha . ceneKTHBH0fi cpe.ne 
CB). 

2. B OCHOBY MO,nenHpoBaHHH 6unH ITOnoxeHu ycn0BHH HallJHX 0ITblT0B no 

onpe.neneHHD qacTOTbl B03HHKH0BeHHH'peBepTaHTOB no noKycy leu2-l y 

lllTaMMa HA3-24A. O.nHofi H3 oco6eHHOCTe8 3Toro lllTaMMa HBnHeTCH oqeHb 

cna6un OCTaToqHun pocT Ha ceneKTHBHofi cpe.ne 6e3 nefiUHHa, 6naro.napH 

qeMy 06pa30BaHHe peBepTaHT0B-nocne nepeHoca ,npouefi Ha ceneKTHBHYD 
cpe.ny npaKTHqecKH npeKpamaeTcH (5]. 

3. nnH BbllIBReHHH 3aK0H0MepH0CTeH n0HBReHHH K0R0HHH peBepTaHT0B, 

COOTBeTCTBYDIUHX npocTeHllJHM C¢0pMynHpOB~HHblM Bblllle .U0ITYIUeHHHM, 6una 
pa3urpaHa cne.nynmaH Mo.nenb. Euna c.nenaHo npe.nnonoxeHHe, qTo HeKo-
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iopaH ycnoBHalI ITpo.nonxHTeRbH0CTb KReToqHoro UHKna peBepTaHTOB, 

ycpe.nH~HHaH OT M0MeHTa peBepCHH .no M0MeHTa perHCTpaUHH, pacITpe.ne-_ 

neHa cnyqafiHblM o6pa30M B HH.TepBane' 0ITpe.nen~HH0M cpOK0M IT0HBReHHH 

Ha ceneKTHBHOH cpe.ne nepBblX H ITOcne.nHHX BT0pHqH!,[X KOR0HHH. TaKoe 

cnyqafiHo pa3urpaHH0e ITO MeTo.ny M0HTe-Kapno pacITpe.neneHHe. (BpeMH 

KneToqHoro UHKna peBepTaHTOB) npe.ncTaBneH0 Ha pHC. l,E. Ha30BeM o 

ycn0BHblM BpeMeHeM .neneHHlI (YBfl). flHHaMHKa BbllIB~eHHH Ha ceneKTHBH0H 

cpe.ne peBepTaHT0B c TaKHMH_ c_nyqafiHo pacnpe.nen~HHUMH • ITpe.ncTaBneH13-

Ha pHC. 1, B. ( CqHTanocb, qTQ 3aperHCTpHp0BaTb Mbl M0XeM K0R0HHD 

peBepTaHTa ITPH 6 • 105 KneT0K) . Ha :non . ITp0CT0H Mo.nenH BH,UH0, qTQ 

pacITpe.neneHHe .ne¢opMHpoBaHo: B npaBofi qacTH MU Ha6nn.n_aeM ·KaK 6u 
"He.nocTaT0K" peBepTaHT0B•, a cneBa - HanHqHe BbllIBHBlllHXCH B ITepBble 

cyTKH peBepTaHT0B, KneTKH K0T0pblX 6unH 3aHeCeHu B HCX0.UHYD IT0ITYRH

UHD ITpH IToceBe. 

4. cne.nynmen Mo.nenbn HBnHncH cnyqafiHUH po3urpu111 YBn peBepTaHT0~ 

ITpH yqeTe 3KCITepHMeHTaRbH0 ITonyqeHHOH .UHHaMHKH HX BbllIBReHHlI. A 

HMeHH0, 'ITO 3KcnepHMeHTaRbH0MY BpeMeHH BbllIBneHHlI Mbl CTp0HM pacITpe

.neneHHe peBepTaHT0B no YBn, HCIT0Rb3YH MeTo.n M0HTe-Kapno H ITOCURKH 
1-2. Ha pHc.2 ITpe.ncTaBneHu: .UHHaMHKa BbllIBReHHlI peBepTaHT0B Ha 
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,PHC.2., flHHaMHKa BbllIBReHHlI peBepTaHT0B 6e3·pacTHpaHHlI ITPH KYRbTH

BHp0BaHHH B TeqeHHe 48 qacoa Ha cpe.ne c 3 Mr/n neHUHHa (A). Mo.ne

n~poBaHHe ycn0BH0r0 BpeMeHH, .neneHHH (E). 

* ceneKTHBHofi cpe.ne B _oITuTe 6e3 _pac_THpaHHH , ITepeHeceHHUX co cpe.nu 

* B 0ITUTax 6e3 pacTHpaHHH K0R0HHH .npol!Cx_en, Bblp0CllJHe Ha HCX0.UH0fi 
. ' ' . . 

cpe.n~. nepe.nnepeHeceH~eM Ha ceneKTHBHYD cpe.ny He IT0.UBepranH pac-

THpaHHJO CTeKnlIHH0fi nanottKofi ( 01. [ 3]) . 

:, 



KYJibTHBHpoaaHHH c 3 Mr/JI JiefiUHHa (A), H MO.lleJIHpoaaHHOe pacnpeneJie

m1e YB..fl peBepTaHTOB ri (r; ). Pa3m1qHH Me;K/ff pile. 1 ' 6 ll B' i1 p!!C. 2 ,A II 1; 

03Ha4aeT, 'ITO npocTC!!IUee ,'.IOITY!IIClll!e O CJiyqaf1110M pac11pC,'.ICJJC-

HHH peaepTaHTOB no 'ti He COOTBeTCTByeT neficTBHTeJibHOCTH. 'ITO . H 

onpaan11BaeT npoaeneHHe HacToamefi pa60T11. 

Pe3yJihTaTbl 

ITO.llTBeplK.lleHHe o6pa30BaHHH acefi COBOKynHOCTH BUl'IBJieHHblX 

peaepTaHTOB Ha HcxonHofi cpene KY JlbTHBHp'oaaHHH. 

0 

06paTHMCH. K onblTaM c paCTHpaHHeM KOJIOHHfi HCXO.llHOro lllTaMMa a 

MOMeHT, nepeHoca Ha ceiieKTHBHYIO cpeny,. onHcaHHhlM a [ 5 J •. YCJIOBHH 

onh!Ta TaKOBbl, ''ITO eCJIH 0Tpe30K apeMeHH MelK.llY o6pa30BaHHeM peaep

TaHTa no pacTHpaHHH KOJIOHHH n03BOJIHeT eMy pa3.lleJIHTbCH XOTH 611 O.llHH 

pa3, Mbl 3aperHcTpHpyeM 3TOT peaepTaHT KaK "MHOlKeCTBeHHblfi", B npo

THBHOM lKe CJiy<1ae - KaK "enHHH4Hblfi" [ 3 J • MeTO.ll MOHTe-KapJio, a TaKlKe, 

COOTHOllleHHe (2) onpeneJIHIOT MoneJIHpOBaHHe rpynn "MHOlKeCTBeHHblX" H_ 

"e.llHHH'lHblX" peaepTaHTOB. MoneJIHpoaaHHe a11xona MHOlKeCTBeHHblX H enH

HH4HblX peaepTaHTOB, onHpaIOmeecH Ha 3KCnepHMeHTaJibHble naHHhle no 

apeMeHH HX BblHBJieHHH, MOlKHO conocTaBHTb C pe3yJihTa~aMH 3KcnepHMeH

TOB, 'ITO 6y.lleT CJIYlKHTb npoaepKOfi aepHOCTH HJIH JIOJICHOCTH HCXO.llHblX 
. . ·- . ; . 

nocblJI_OK. tfT06bl TaKaH MoneJib "pa6oTaJia". Mbl nOJilKHl:l ,6blJIH npennoJIO-

lKHTb. 'ITO Ha HCXO.llHOfi cpene KY JibTHBHpOBaHHH °KOJIOHHH peaepTaHTOB 

pacTyT C -ri's .-ro, ( r.l(e 'ti - YB.ll KJieTOK peaepTaHTOB. a 'to - KJieTOK 

HCXO.llHOro lllTaMMa) • 3TO npe.llnOJIOlKeHHe B .l(aJihHefimeM . nonTaep.llHJIOCb 

( CM. Ta6JI. 4), 

B Ta6JI. 1 npHBO.llHTCH 3Kcnep~MeHTaJihHble .l(aHHble H pe3yJJbTaTbl MO

neJIHpoaaHHH BblXO.lla MHOlKeCTBeHHblX H enHHH'lHblX peaepTaHTOB .llJIH CJiy

'laH BblpamHBaHHH KYJihTypbl Ha cpene c 3 Mr/JI JiefiUHHa B Te'leHHe 54 

'lacoa · ( JJOrapmpMH'leCKaH cpa3a pOCTa). XopolllHe COOTBeTCTBHH pe3yJibTa_

TOB MO.lleJIHpoaaHHH 3KCnepHMeHTaJibHblM •.llaHHblM'• 6blJIH noJiy'leHbl npH HX 

conocTaBJieHHH C pe3yJihTaTaMH onblTOB no BblpamHBaHHIO.llpOlll'.lKefi 'Ha cpe

iax c 3, 30 H 300 Mr/JI JiefiUHHa a TeqeHHe cpoKOB, COOTBeTCTByIOmHx 

HaXO)K.lleHHIO KYJibTYP ,KaK B JiorapHCflMH'leCKOfi.. TaK H. B' CTaUHOHapHOfi 

cpa3ax pocTa. 

3TH pe3yJibTaTbl n03B0JJHIOT 3aKJIIO'lHTb, 'ITO ace peaepTaHTbl, Ha6JIIO

.llaeM11e· B on11Te.; T. e. ,KaK MHOlKeCTBeHHble i TaK H enHHH'lHble. ·06pa3oaa-· 

JIHCb Ha HCXO.llHOfi cpene KYJibTHBHpoaaHHH, a He nocJie nepeHeceHHH Ha 
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Ta6JI. 1. cpaBHeHHe pe3yJibTaTOB MO.lleJIHpoaaHHH C 

3KCnepHMeHTaJibHblMH naHHblMH 

3KcnepHMeHTaJibHble 
. naHH11e 

pe3ym,TaT11 
1!0.lleJIHpoaaHHH 

t(qac) n n t(qac) n n 

KYJibTHBH-1MHOlKeCT-,e.llHHH4-
poBaHHH aeHHble Hble 

KYJibTHBH-1MHOlKeCT-1enHHH'l-
poaaHHH aeHHble Hble 

54 325 595 53.98 325 595 

ceJieKTHBHYIO cpeny, KaK, HBnpHMep, a cJiyqae c peaepTaHTaMH no reHy 

ade2, onHcaHHblMH a pa6oTax [2-4]. 

MoneJIHpOBaHHe nponOJilKHTeJibHOCTH KJieTO'lHoro UHKJia peaepTaHTOB 

.llJIH acex aapHaHTOB onblTOB no peaepTttppaaHH!O {B_ JiorapHCflMH'leCKOfi 

H cTau110Hapnofi cpa3ax pocTa Ha cpenax c 3, 30 H 300 Mr/JI JiefiUHHa) 

~blJIO npoaeneHO MoneJIHpoaa'nHe YB.ll KJieTOK peaepTaHTOB - HX ycpen:

H~HHOfi xapaKTepHCTHKH OT MOMeHTa peaepTHpoaaHHH no perHcTpaUHH 

KOJIOHHfi BTOpH'lHOrO pocTa. 

Ha pHC. 3 np~ncTaBJieHbl pe3yJibTaTbl MoneJIHpoaaHHH .l(JIH cpen~ KYJib

THBHpoaaHHH c 3 Mr/JI JiefiUHHa, .llJIH cJiyqaea JiorapHCflMH'leCKOfi (aepXHH~ 

PH.ll) H CTaUHOHapHofi ( HHlKHHfi pan) cpa3 pocTa. Ha pHCYHKe noKa3aHa 

.llHHaMHKa BblHBJieHHH ''.MHOlKeCTBeHHblX" ( A, r) H "e.llHHH'lHLIX" ( B '.ll) KO..: 

TaM JKe npencTaaJieHbl rHcTorpaMMbl pacnpene.iieHHH 

HX KJieTOK B CJiyqaHX JIOT'apHtpMH'leCKOfi ( 13) H 

pocTa. 3TH naHHble COOTBeTCTBYIOT nonyJIHUHH 
.' . 

JIOHHfi peaepTaHTOB. 

peaepTaHTOB no YB.ll 

CTaUHOHapHofi ( El ,t!Ja3 

Ha 20 .. qallJKaX ITeTpH. )lJIH, cpe.ll KYJihTHBHpOBaHHH, rJ:ie' KJieTOK 

nefium1 B HOpMe ( 30 Mr/JI) H B H36blTKe ;( 3~0 Mr/JI), nHHa!.rnKa BblSIBJie-

HHH H rHCTOrpaMMbl pacnpeneJieHHH peaepTaHTOB no YB.ll noJ(a3BHbl Ha 
' 1 ;' ' • .., ' . ,"." ., • ' ; •, 

pHC., 4 ,H 5; xopOlllO'. BH.LlHO, '!TO,·· noMHMO. CTaTHCTH'leCKHX · KOJie6aHHfi, 

rncTOrp~~-Mbl ,·.D.JIH cnytii~-B '.rrorapHCflMH'leCK08 H CTa·u;~HapHofi tpa3 pocTa, 

KY Jih_TYP •. ~ TaKlK.e .llJIH' ,acex aapmtHTOB cpe4 H~eIOT. pa3Jir!'lHH. OHH, i 

npeJKne .acero, HX cpopMa, 3aBH_CHT CT pa3MepoB KOJIOHHfi HCXO.llHOro mTaM-:

M3. H. npyrHX tpaKTOPOB. TaKHX • HanpHMep. KaK 60,11ee 611cTpoe BblHB-' , 

JieHHe . peBepTa~TOB, eCJIH; OHH o6pa3yIOT .rpynny. B Ta6JI. 2 npHBe.lleHLI 

5 ,, 
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PHC.3. nHHaMHKa BUHBJleHHH peaepTaHTOB B OITUTe c pacTHpaHHeM rrpH 

KYJJhTHBHpOBaHHH Ha- ceneKTHBHOfi cpe.ue C 3 Mr/JI nefiuHHa. B03paci 

KYJJhTyp:54 qaca- "MHOJKeCTBeHHUe"(AJ H "e.UHHH'lHUe"(EJ peaepTaHTU; 4 

~ CYTOK - "MHOlKeCTBeHHUe" ( rJ' "e.UHHH'lHUe" ( nJ pe)lepTaHTU. Mo.uenHpoaa

HHe ycJJOBHOro BpeMeHH .ueneHHH B norapH¢MH'leCKOfi (BJ H CTaUHOHapeofi 

(EJ¢a3ax pocTa. 
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. PHC. 4. nHHaMHKa BUHBJJeHHSf peaepTaHTOB B OITUTe c pacTHpaHHeM npH 

KYJlhTHBHpOBaHHH Ha ceneKTHBHOfi cpe.ue c 30 Mr/JI nefiUHHa. Bo3pacT 

KYJlhTyp: 30 qacoa - "MHOlKeCTBeHHUe"(AJ H "e.UHHH'lHUe"(EJ; 4 cyTOK-· 

"MHOlKeCTBeHHUe~(rJ H· "e.UHHH'lHUe"(n)_. Mo.uenHpoaaHHe ycJJOBHOro ape-. 

MeHH .ueneHHH B norapH~MH'leCKOfi (BJ H CTaUHOHapHOfi (EJ ¢a3aX pocTa • 
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pa3Mepu KOJIOHHH HCXQ.UHOro lliTaMMa npH rrepeeoce ¢HJlbTpoB co cpe.uu C . . 

nefiUHHOM Ha ceneKTHBHYIO cpe.uy. B norapH¢MH'leCKOH ¢a3e pocTa Ha 

cpe.uax c 30 H 300Mr/n JlefiUHHa B O.llHOfi KOJIOHHH co.ueplKHTCH B 

TpH-'leTupe pa3a 6onhrne KJJeToK, qeM ea cpe.ue c 3 Mr /JI nefiUHHa. B 

cTaU.HOHapHOfi ¢a3e KOJIOHHH Kpyrreee, 'leM B norapH¢MH'leCKOH, B ITOJITO-' 

pa-:-.uaa pa3a (Ta6n :2). Mu ylKe OTMe'lanH ( p], 'ITO 3TO o6ycnoBHJJO ee

BUHBneHHe 'laCTH peaepTaHTOB' B03HHKaIOIUHX B 6onee Kpyrreux KOJIOHHHX,· 

oco6eHHO Texl H3 HHX' KOTopue BUpacTaIOT B 6onee IT03.llHHe cpoKH. 
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PHC. 5. nHHaMHKa BUHBJJeHHH peaepTaHTOB B orruTe c pa~;rnpaHHeM rrpH 

KYJJhTHBHpoBaHHH Ha ceneKTHBHOH cpe.ue C 300Mr/JJ nefiUHHa., B03pacT 

KYJlhTYP: 30 qacoa - "MHOlKeCTBeHHUe" ( AJ , "e.UHHH'lHUe" ( 6 J ; . 4 cyTOK

"MHOlKeCTBeHHUe "( r J, "e.UHHH'lHUe"(n). Mo.uenHpOBaHHe YCJIOBHoro BpeMe

HH .ueneHHH B norapH¢MH'leCKOfi (BJ H CTaUHOHapeofi (El ¢a3aX pocTa, 

ITpH HOpMHpOBKe pe3yJJhTaTOB 3KCnepHMeHTOB Ha O,llHO H TO l!Ce 'IHCJIO 
6 . .· 

KJJeTOK B KOJIOHHH ( 10 ) . MU IlOJIY'lHJIH -rHcTorpaMMU, noKa3aHHUe ea 

pHC.6, O'!eBH,llHO, 'ITO aapHaHTU (6-E) nnoxo OTpalKaIOT KapTHHY peaep~ 

THpoaaHHH reea 1eu2 B pe3yJJhTaTe 6ucTpo eapacTaIOmero ee.uoBUHBJJe

HHH c yBeJJH'leHHeM·'!HCJla KJJeTOK a KOJIOHHHX (CM. pHc.ft H Ta6JJ. 2). 

XapaKTepHCTHKH KJleToK·peaepTaHTOB'H 06pa3yeMUX HMH KOJIOHHR 

nJJH BUHCHeHHH 6oJJee rro.upo6eux xapaKTepHCTHK peaepTaHTOB 132 

peBepTaHTa, noJJyqeHHUe npH rrpoae.ueHHH o.ueoro H3 OITUTOB Ha cpe.ue C 

3 Mr/JI nefiUHHa, IlOC€HJIH lliTaMITOM Ha ITOJJHYIO cpe.uy. ITOCJ!e Tp~xHe.uenh-
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PHC.6. Mo.nenHpOBaHHe ycROBHOro BpeMeHH .neneHHH B OITUTe c pacTHpa

HHSM, npH KYRbTHBHpoaaHHH Ha cpe.nax c 3 ( A, fl, 30 ( 6, JO, H 300 

(B,E) ,Mr/n nellUHHa B norapH!pMH'iSCKOll (A,6,B) H CTaUHOHapHOll 
,, 6 

cr.n.EJ cpa3aX pocTa. HopMHpOBKa Ha O,nHO H TO xe (10) 'JHCRO KRSTOK 

B KOROHHH .nnH nonyRHUHll Ha 20 qarnKaX ITeTpH. 0 

Ta6n.2. qHcno KRSTOK B KOROHHH npH nepeHOCe Ha ceneKTHBHYD 

cpe.ny (ycpe.nH~HHUe .naHHUe 3-5 ,OilUTOB) 

norapH!pMHtJecKaH cpa3a CTaUHOHapHaH cpa3a 

nellUHH t(qac) t(q~c) ,.Mr/n n•l0 5(KR/KOR) n•l05 (KR/KOR) 
KYRbTHBH- KYRbTHBH-:-

poaaHHH npH nepeHoce poaaHHH npH nepeHoce 

3 54 3,3 ± 0,6 96 5,0 ± 0,9 

30 22 9,7 ± 2,1 96 22,9 ± 7,1 

300 25 13,0 ± 2,1 96 22,1 ± 6,7 
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HOro KYRbTHBHpOBaHHH npoHBHRHCb MopcponorH'ieCKHe pa3RH'JHH noceHHHUX 

KYRbTYP· 'MO~HO 6uno au.nenHTb 'ieTupe '!~TKO pa3RH'iaDmHXCH rpynnu 

KOROHHll (Ta6n.3). 

,Ta6n.3. xapaKTepHCTHKH KOROHHll peaepTaHTOB, OTHOCHmHXCH K pa3HUM 

rpynnaM 

Ill rpynnu XapaKTepHCTHKH KOROHHll 

1 Kpynm,re, o.nHopo.nHue, KpeMOBOro UBeTa C TSMHeDmell ., 
aepxyrn1<08. 

2 CpeAHHe, Hp1<0-6enue~ 

3 MenKHe, cBeTno-6ypue. 

4 Pa31lblll pa3Mep, 6ypue pa3HUX OTTSHKOB, 

XapaKTepHCTHKH peaepTaHTOB COOTBSTCTByDmHx rpynn npe.ncTaBRSHU B 

Ta6n.4. nononHHTeRbHOe J<aqecTBO - HaRHtJHe Ha KOROHHHX peaepTaHTOB 

~BYX HRH 6onee KOROHHll BTOpH'iHOro pocTa - cae.neno a IlHTUll CTOR-

6HK, r.ne 

peaepTaHT. 

B CK06KaX yKa3UBaeTCH rpynna, B KOTopyD BXO,nHT TaKOll 

c.nenaa MOHOKROHaRbHUll paccea 27 KYRbTYP c pa3HUM_H cpoKaMH BUHB

ReHHH I MU o6Hapy~HRH cne.nyDmHe cpeHOTHilU KOROHHll. KpynHbie' Kpyr:.. 

nue, 6enue, 6e3 ce1<Top0B - 6onhrnef1 qacTbD . OHH 6unH H3 rpynnu 1. 

CpeAHHe, 1<pyrnue, 6enue, 6e3 ce1<Topoa. Pa3HMX pa3Mepoa, 6ypue pa3-

·uux OTTSHKOB I C ceKTOpaMH, qacTO C KOROHHHMH' BTOpH'iHOro pocTa 

(BTOpHirnue KOROHHH - B OCHOBHOM 60RblliHe I 6enue) ..:. ace H3 rpynnu 4. 

4 peaepTaHTa H3 27 6URH MeRKHe, 6ypue c ceKTOpaMH, npH IlOBTOPHUX 

nepeceaax B~menRHJIH KOROHHH c HCXO,nHUM cpeHOTHilOM, . Kpyrmue 6enue _ -
KOROHHH, MeRKHe 6enue H KOROHHH 6yporo UBeTa. Bee tJeTupe yKa3aHHHX 

peaepTaHTa 6unii · mi rpynnu 4 H noHBHRHc~ Ha ceneKTHBHoll cpe.ne Ha 

14-15 CYTKH. 

illeCTb KYRbTYP ·peaepTaHTOB, 3aperHcTpHpOBaHHHX B pa3HUe cpOKH, 

6unH noceHHH Ha cpe.nu c 3 Mr/n·nellUHHa H 6e3 nellUHHa, H onpe.neneHH 

KPHBHe HX pOCTa. OHH npe,ncTaBReHU Ha pHc.7. 

BpeMH reHepauHH 1<neT01< Ha o6eHx cpe.nax npHBe,ne11u B Ta6n.5. 
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Ta6n.4. Pa3nHqHe peaepTaHTOB no MOp~onorHH KOnOHHfi. 

B cTon6uax - qHcno KynhTYP 

cpoK BIHIBneHHlI ),I rpynm,1 HanHqHe KOnOHHfi 

Ha ceneKTHBHOfi BTopHqHoro pocTa 
1 2 3 4 

(JJ rpynml) cpe.ue, cyTKH 

1 1 

2 3 

3 2 1 1 1(4) 

4 3 3 

5 4 

6 5 

7 3 1 3 

8 3 1 2 . 1(4) 

9 3 1 .1 4 

10 1 3 

11, 4 3 1(4) 

12 3 2 1 1 1(2). 

13 1 1 4 2(2,4) 

14 1 7 4 8 2(4) 

15 3 3 7 

16 1 1 3 1(4) 

17 2 1 4 

18 2 2 5 1(4) 

19-24 2 7 

Ta6n.5. BpeMH .ueneHHlI ,KnBTOK peaepTaHTOB Ha cpe.uax c 3 .Mr/n 

nefiUHHa H 6e3 nefiUHHa 

),I cpoK -r Ha cpe.uax (qac 1· 
KynhTyp1,1 BHHBnBHHlI 

(cyTKH) leu (3 Mr/n) leu Co Mr/nl 

1 2 3.1 3.0 

2 9 4.2 4.0 

3 14 5 •. 5 4.2 

4 17 6.4 .. 4.7 

5 17 4.5 2.9 

6 17 2.9 3.1 

IO 

4 

nnH BCBX KpHBHX pocTa Ha6nID.uaeTClI O.UHa oco6eHHOCTb, HB3aBH-. ' 
CHMO OT cpoKa Bl,IHBnBHHlI COOTBBTCTBYIDmero peaepTaHTa: KPHBHB pocTa 

Ha cpe.ue 6e3 nefiuHHa OTnHqaIDTCH OT KpHBHX pocTa Ha cpe.ue C. 3· Mr Jn 

nea~µHa HB CTOnbKO BpBMBHeM' reHepaUHH, CKOnbKO HanHqHeM naTBHTHO

ro nepHo.ua - BpBMBHBM, B TeqeHHB KOTOporo noceJIHHa~ KnBTKa Haxo

.UHTCH Hl nHTaTenbH08 cpe.ue 6e~ pa3MHO~BHHJI. 3TH .uaHHHe oqe~b xopo-· .,,. 
UJO HnnIDCTPHPYIDT TBpMHH "ycnOBHOB B peMH .ueneHHlI". npHHlIT!,[fi HaMW U? 

OTHOUJBHHID K pacq~THNM 3HaqeHHHM -r., H noKa3HBaIDT, qTo COCTOHT ·oHo, 
.. l. 

'-"1 ·~ ' 
no MBHbUJBfi Mepe, H3 .uayx KOMnOHBHTOB - BpBMBHH reHepauHH B 

norapH~MHtiecKoq ~a3e pocTa H npo.uon~HTBnbHOCTH nar-~a31,1_ EonbUJaH 
ponb 3.llBCb np.HHa.une~HT. . KOHeqHo. H KOHKypeHTHOcnoco6HOCTH KmfroK 
pe_BepTaHTOB a 

npH KOHTaKTe C KfBTKaMH HCXO,llHOro UJTaMMa, ., 
., 
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PHC.7. KpHBNe pocTa peaepTaHTOB, Bl,[JIBHBUJHXCH Ha ceneKTHBHOfi cpe.ue 
~ . 

B pa3Hl,IB cpO~H: Ha 2 (A), 9 (6), 14 (BJ H 17 CYTKH (r,n,EJ. 

~ 

06cyir.ueHHB 

Mo.uenHpo~aHHB BHHBneHHH peaepTaHTOB Ha ceneKTHBH08 cpe.ue no.u

TBep.uHno npe.unono~eHHe, qTo B cnyqae UJTaMM_a HA3-24A B npouecce 

TaKoro BHJirineHHH Ml,[ perHcTpHpyeM peaepTaHTl,I, o6pa30BaBUJHBCH Ha 

HCXO.UH08 cpe.ue KynbTHBHPOBBHHH. 3KcnepHMBHTanbHalI npoaepia-pa3nHq-

II 
'ii 



HUX c,neJiaHHUX B xo.n·e pa6oTU Ha.n MO.LteJibIO npe.nnoJIOlKeHHA noKa3aJia. 

qTo ,Ha HCXO.UHOA cpeie·ycpe.nH~HHOe BpeMSI reHepaUHH peaepTaHTOB He 

npeamuaeT TaKOBOro .UJISI KJieTOK HCXO.UHOro ll!Ta~!Ma. 3TO oqeHb xopoll!O 

corJiacyeTCSI C npe.ncTaBJieHHSIMH O peryJIHUHH 6HOCHHTe3a JieAUHHa -

[7,8]. • O 

Ha ·ceJieKTHBHOA cpe.ne, r.ne y peaepTa.HTOB BKJIJOqaeTCSI co6cTBeHHUA 

6HO<;HHTe3 JieAUHHa, YB.ll KJieTOK 3a nepHo.n OT nepeHeceHHSI Ha ceJieK

.. THBHYIO cpeny J(O MOMeHTa perHCTpaUHH BapbHpyeT OT 2-3 qacoB ,no 20 ~-
qacoB (p~c. 3-5). 3KcnepHMeHTaJibHaH npoaepKa rfoKa3aJia, qTo BeJIHqHHa " 

-r i; BH.UHMo; MHoro(!JaKTOpHaSI :_ nOMHMO co6CTBeHHO BpeMeHH reHepaUHH 

-peaepTaHTa OHa BKJIJOqaeT B ce6SI H JiaTeHTHUA nepHi.n, KOr.na KJI8TKa 

6e3 .neneHHSI HaXO.UHTCSI H~ ceJieKTHBHOA cpe.ne; Kor.na lKe,oHa HaqHHaeT 
\<J ,'\ 

.neJIHTbCSI, TO BpeMH reHepaUHH OKa3UBaeTCSI ropa3,no M8Hblli8 YB.ll pac-
. ':\ \,' . 

q~THOA YCJIOBHOA BeJIHqHHU. B Ta6n,5 npHBe.neHU 3HaqeHHSI 't" .UJISI peBep-

TaHTOB KaK c ·MaJIUMH (!li 1,2), TaK·· H' ci'60Jibll!HMH• (!li 4-6) cpoKaMH BU"'.' 
' ,·'"',/#' 

SIBJieHHSI Ha ceJieKTHBHOA cpe.ne; .UJISI nocne.nHHX MOlKHO 6UJIO 6u OlKH.LtaTb 

-r=lS-20 ~a COB. Cy .UH no conocTaBJieHHIO 3KcnepHM8HTaJibHUX .naHHl,IX H 

pe3yJibTaTOB Mo.ne_JIHpOBaHHSI, JiaTeHTH!,!A nepHo.n .UJISI KJieTOK peBepTaHTOB 

HH.UHBH.n~aJieH H CHJibHO 3aBHCHT OT no.naBJI8HHSI pa3MHOlK8HHSI peBepTaHTa 

KJieTKaMH.HCXO.UHoro WTaMMa. 

nocJie npoBe.U~HHoro aHaJIH3a 3KCnepHMeHTaJibHO perHCTpHpyeMl,IX .naH-

HUX H pe3yJibTaTOB Mo,neJIHpOBaHHSI CTaHOBHTCSI SICH!,IM pa3JIHqHe B rHC-
' 

'_TorpaMMaX no YB.ll 't" .UJISI JiorapH(!JMHqecKoA H CTaUHOHapHOA {!Ja3 pocTa . ' 
Ky JibTYP, a TaKlKe ,nJISI pa3Hl,IX BapHaHTOB cpe.n ( 3, 30 'H 300 Mr /JI JieA-

UHHa). MOl!CHc_> C 60JiblllOA yBepeHHOCTbIO npe.nnoJIOlKH_Tb. qTo .UJISI MHOrHX 

peBepTaHTOB C yaeJIHqeHHeM pa3MepoB HCXO.UHUX KOJIOHHA JiaTeHTHUA ne-

pHon TaK 3aTHHYT, 0 qTO OHH MoryT BOBCe He Bl,ISIBHTbCSI H3-3a BUCl,IXaHHSI 

H/HJIH HCTOIUeHHSI cpe.nl,I B qawKax ITeTpH HJIH H3-3a HH3K'oA KOHKypeHTHO

cnoco6HOCTH'. • ( PHC. 3-6 l . 3TOA npHqHHOA o6'bSICHS!eTCSI KaK He.nocTaTOK. ., 

Hi rHCTOrpaMMax ,3,E;;4,B;E; H 5,B,E MHOrHX peaepTaHTOB, oco6eHH~ B 

npaBoA qacTH pacnpe.neJieHHA, TaK H "paCTHrHBaHHe" 3THX rHCTOrpaMM B 

pe3yJibTaTe yBeJIHqeHHSI 'naTeHTHoro nepHO.!(a B Bblll!eynoMHHYTl,IX BapHaH

Tax onblTOB. HaH6oJiee onTHMaJibHblMH, no3TOMY, npe.ncTaBJISIIOTCSI YCJIOBHSI 

KYJibTHBHpoBaHHSI,. Kor .na KOJIOHHH HCXO.,nHhlX .CJieTOK HMeIOT pa3Mep nopn.n- · 

Ka 3°10
5 

(HanpHMep, cpe.na c 3 Mr/JI neAUHHa, JiorapH{!JMHqecKaH ¢a3a 
,;;i 

pocTa). 

CpaBHHM em!! .. · pa3 MO,neJIHpOB8.HHble 3HaqeHHSI YB.ll peBepTaHTOB 

( pHc'; 3-5 ,B. E j. HecMOTpS! ' Ha BblHBJJeHl!bJe BbllIJe pa3JIHqHSJ. TaKHe pac-

npe.ne'neHHSI · HMeIOT cxo·.nHyIO · qiopMy. IToHHTb npHqHHY ::iioro noMoraeT 

Ta6JI. 4 H
0 

psr.n .npyrHX .naHHblX onblTOB, npHBe.n~HHblX B TOM lite pa3,neJie. 
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113 Ta6JI. 4 BH.UHO, qTo cymeCTByeT HeCKOJibKO THnOB peBepTaHTOB, 

pa3JIHqaIOIUHXCSI He TOJibKO MOp{!JOJIOrHeA KOJIOHHA, HOH cpoKaMH HX BblSIB

JieHHS! • .llaJibHeArnHe onblTbl noKa3aJIH, qTo pesepTaHTbl TaKllte pa3JIHqHl:,I no 

CTa6HJibHOCTH KJieTOK. HaMH 6blJIO 3aMeqeHo, qTo HeKOTOpble peBepTaHTbl 

C nOBblllieHHOA qacTOTOA MYTHpOBaHHSI em~ pa3 MYTHPYIOT, 06pa3ysi (!JeHo

THIT peBepTaHTOB, BUSIBJISIIOIUHXCSI B paHHHe cpOKH (HaH6onee ycToAqHBblA 

no HaWHM Ha6JIIO.Lt8HHS!M). ITpHHHMaSI BO BHHMaHHe 60JiblllYIO HeCTa6HJibHOCTb, 

pesepTaHTOB, BUSIBJISIIOIUHXCSI B 6oJiee n03.UHHe CpOKH perHCTpaUHH, BITOJI~ 

He B03MOl!CHbl CHTyauHH, Kor.na B 3TH CpOKH Mbl perHCTpHpyeM BMeCTO 

nepsHtjHblX H8CTa6HJibHblX - ~TOpHqH!,18 CTa6HJibHble peBepTaHT!,1. 06!:,IqHo 

(!JeHOTHnbl oqeHb CTa6HJibHblX_ pesepT.aHTOB HaMH Ha6JIIO,naJIHCb . B paHHHe 

cpOKH, HO HeKOTOphle H3 HHX (CK_Opee Bcero, BTOpHqHI:le peBepTaHTbl) 

BCTpeqaIOTCSI IT03,nHee. MeHee CTa6HJibHble (!JeHOTHnbl Ha6JIIO,na!OTCSI 6onee, 
qeM Ha He.neJIIO no3,nHee, H eCTb CpOKH (15-17 cyi~H), Kor.na 

BblSIBJISIIOTCSI KJIOHI:l, ,naIOll{He npH nDBTOpHbIX pacceBa_x TaKllte HeCTa6HJibHble 

JIHHHH .npo)K)Kefi. 

Pacq~THaSI YCJIOBHaSI BeJIHqHHa YB.ll, HJIH -r, BKJIIOqaIOman B ce6si. H 

BpeMSI reHepaUHH, H;JiiTeHTHblA nepHo,n KJieToi, ~Ol!CeT npHHHMaTb 3Haqe

HHSI OT 2-3 qacoB .no 20 qacoB, a pacnpe.neJieHHe qHcJia peBepTaHTOB Ha 

3TOM HHTepBaJie HMeeT xapaKTepHyIO c!JOPMY . (pHC. 3-5,B, E). B JieBOA qac

TH rHcTorpaMM no ~i pacnonaraeTcsi OTHOCHTeJibHO He~oJI~ll!asi o.nHopo.n

Hasi rpynna peBepTaHTOB, 06na.naI01UHX BblCOKOA CTa6HJibHOCTbIO H IlOTOMY 

x~pOll!O BblSIBJISIIOIUHXCSI· BO Bcex BapHaHTaX OilblTOB. B npaBoA qacTH pac

nOJIOlKeHu rpynnl,I oqeHb • HecTa6HJibHI:lX · peBepTaHTOB, Bl:l1UenJIHI01UHe TaKHe 

'lite H9CTa6HJibHble KJIOHI:l, a TaKl!Ce p'esepTaHTl,I C {!JeHOTHilaMH, aHaJIOrHq'... 

HblMH pacnonaraIOJUHMCS! np-~Bee H JieBee. CaMyIO 6oJiblllYIO rpynny ~OCTaB'... 

JISIIOT ·qac;o MYTHpyroiuHe pesep~;H~bl C. pa3JIHqHoA npHpo.noA pesepc:'HA_ -

HX OKpacKa BapbHpyeT OT 6eJioA H KpeMoBoA io T~M~6 6ypoA~ qTo, BH

.UHMo, OTpallCaeT oco6eHHOCTH CHHTe3a _JieAUHHa H lltH3Hecnoco6HOCTb co

CTaBJISIIOIUHX HX KJieTOK. npe,ncTaB,JIS!eTCSI. qTQ KapTHHa pesepCIIH, nony-
• '. I • • , , • • ~ ' • • • ' 

qaeMaSI C IlOMOIUbIO Mo,neJIHpoBaHHSI pacnpe.neJieHHS! YCJIOBHoro BpeMeHH 
' \ l • • , • • , ~' 0 ; •, • _ , 

reHepaUHH 't".. OTpalKaeT pa3Hble cnoco6bl BHyTpHreHHOA cynpeCCHH H 
J. . . ' ., • . ' ·' • . . 

yHHKaJibHa· ,nJISI xa·lK,noro JIOKyca. 
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