


Beenenne 
Tepmna " m y ~ a u n ~ "  Bsen B yqenne o HacnencTseHHocTn B K O H U ~  npo- 

mnoro seKa ronnasnc rnn  ~ O T ~ H ~ K  r .  ne 0pn3'. OH ~ ~ ~ M C T B O B ~ ~  OTOT Tep- 
M W H  y naneosTonoroB, ~ a 3 b l ~ a ~ m n x  ' ' M Y T ~ U H R M H -  C O T  nqTnncKoro mutation 
- n3meeesne l p e s ~ n e  CMeribl npent;TaenTeneA ncKonaeMaA @nopbl n @ayHbl B 

IIOC~~nOBaT~JlbHbU CnORX TeOnOTH1ieCKnX OTnOXl(e9HA. K 3TOMY Xe @ekIt>MeHY 
BocxonnT e r o  KonuenunR ' m y ~ a u t i o ~ n b u  nepnonos" ,  n p w 3 s a n ~ a ~  0 6 b ~ t ; ~ n ~ b  
HBKOTOPLE s a ~ o n o ~ e p n o c ~ n  aeonnunn. CeAqac aTa KonuenunR npaKTnqecKn 
sa6brra. Ile @pn3 n 3 ~ e c ~ e ~  nnmb KaK onnn n3 nccnenoeaTeneA, B T O P H ~ H O  

oTKpbmmnx Ha s a p e  Hamero seKa ( n a p ~ n y  c K.Koppe~com n 3 . q e p ~ a ~ o ~ l  
3aKOHbl bknneJlR. 

nocnenosasmee s a ~ e m  6ypeoe p a 3 ~ n ~ n e  3 ~ c n e p n ~ e s ~ a n b ~ o A  reneTnKn 
OTTeCHn~O HaTYp@HnOCO@CKnE! IlOCTpOeIiHR r .  Be 8pn3a. 0 BeCRTbU rOAaX 
T. M o p r a n o ~  n e r o  m~onon '  6bma p a 3 p a 6 o ~ a ~ a  xpomocoMwaR TeopnR nacnen- 
cTsenwocTn, a TepMnH " m y ~ a u n ~ "  nonyqnn HOBOe conepxasne .  

no  ne dpn3y " M ~ T ~ u ~ H "  - 3 T 0  BHe3anHO IlORBnRDUHeCR XHBble Opra- 
HW3MbI C n3MeHeHHbLMn npH3HaKaMn H CBOACTBaMH, KOTOpbU q. Aapenn Ha3bl- 
Ban " c a n b ~ a w ~ a m n "  , a c o  spemen Moprana H ~ ~ ~ I B ~ D T  " m y ~ a ~ ~ a m n " .  Moprany 
~e npnnanneanT ncnonbsoeasne  TepMnHa ' m y ~ a u n ~ "  nnR 0 6 0 3 ~ a r e ~ n ~  n 3 ~ e -  
netinn c ~ p y ~ ~ y p n b u  ennwnu nacnencTseHsocTn - r enoe  [ ~ e p ~ n H ,  npenno- 
XeHHblA B .  ~ ~ O ~ ~ H C ~ H H O M ) .  BnpoqeM, BCKOpe M ~ T ~ u H R ~ ~ T ~ ~ H  Ha3blBaTb H 3 -  

MeHeHnR He TOnbKO CaMbU TeHOB. HO TaKX CTpYKTYpHbE H3MeHeHnR XpOMO- 
COM n n s m e s e n n ~  qncna x p o ~ o c o ~  B r e s o w .  C e r o n ~ ~  rosopRT o rewnbu 
MYTaUnRX, XpOMOCOMHbU n reHOMHbU, a TaKXe 0 MyTaUnRX BHeRAepHbU r e -  
HeTnqecKnx C T ~ Y K T Y P  - nnacTnn, MnTOXOHnpnA n np. 

B OTOA p a 6 o ~ e  MU paccmoTpnM npenmymecTsenno nnmb Bonpocbr, OT- 

HOCRUneCR K 3aKOHOMepHOCTRM MYTnpOBaHnR RnepHbU reHOB, nOKann30BaH- 
HbU B XDOMOCOMaX, q T O  no TpanWUHH C'iHTaBTCII OCHOBOA MYTaUnOHHOrO 
npouecca,  nnn ~ y ~ a r e e e s a .  TOT @aim,  TO renbl noneepxesbi H ~ M ~ H ~ H ~ R M ,  
6bm RCeH eUe IlepBbLM reHeTnKaM: nnase  HeBO3MOXHO O ~ ~ R C H H T ~  CYUeCTBO- 
sanne  anneneA ( p a s n n q a n a n x c ~  Mexny ~ 0 6 0 ~  re no^, KoHTponnpymwx OnHn 
n ~e xe n p n 3 ~ a ~ n  n 3annmaarnnx nnesTnqHoe nonoxenne B xpoMoco~ax l ,  na 
'let4 OCHOBaH rnaBHbR MeTOn KnaCCHqeCKOA reHeTHKH - T H ~ P ~ I Z ~ O ~ O ~ H ' ~ ~ C K H A  

aHa~ln3. O ~ H ~ K O  BOnpOCbIO TOM, 'I T 0 t060A IlpeACTaBnRDT MYTaUnH r e -  
HOB, K a K OHH BO3HHKaDT H K a K 0 B bl 3 a K 0 H 0 M e p H 0 C - 
T n MyTaunoHHoro npouecca ,  nane ro  erne He R C H ~ I .  Hnxe MU nocTapaeMcR 
paCCM0TpeTb pa3BnTne npl3nCTaBneHnU 0 3aKOKOMepHOCTRX CnOHTaHHOrO MY- 

TnpoeaHnR r e s o e ,  npnsneKaR npyrne ,  oTHocRanecR K npo6neme MyTareHe- 
38, n a n n w  nnmb KaK BcnomoraTenbHbm MaTepnan. 
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bpn3a. 

Kan ~ b l  yxe ynoMnnann, 3Ta Konuenunfi 6bma HaeeRHa n3yreHHeM ~ 3 -  

M ~ H ~ H B O C T H  ucKonaeMbu npencTasnTeneA parrnan TaKcoHoe s nocneaosa- 

TenbHbIX CnORX reOnOTH' l eCKHX OTnOXeHtIA. &no BbUnRAenO TaK, K a K  ~ Y A T O  

6sl TO O ~ H H .  TO npyroR B H ~  BcTynaeT speMR OT BpeMeHn a nepnon 6ypnorO 

~ O ~ M O O ~ ~ ~ ~ O B ~ H H R ,  IIOpOXAaR MHOXeCTBO HOBbU BapHaHTOB. T a ~ n e  ' M Y T ~ U ~ -  

OHHbE nept lo~d CMeHRDTCR IlepHOnaMH nnHTenbHOR C T ~ ~ H ~ ~ H O C T ~ ,  BHOBb 

3 a ~ e ~  npepmaeMsPe nepnonaMn ~blcoKoA H J M ~ H S H B O C T H ,  H T. a. npononxn- 

TenbHbE H YnOpHbe nOHCKH O ~ ~ ~ K T O B ,  HaXOnflMXCR B a H H 0 e BpeMfl 

e MyraunonHoM nepnone, npnaenn ne @ p m a  K 0 6 ~ a p y r e ~ n a  aHoManbno sw 
COKOA l i a ~ n e l l C T B e H H O A  H3MBHYHBOCTH Y 3HOTepbI ( O C ~ H H H H K ~ ) ,  STO, KaK 
6yn~0 ,  po~a3bmano npaennbnocTb e ro  npencTaeneenR. 

'My~aunonnb~e nepnonbi ne @pn3 c ~ ~ 3 b m a n  c nepnonaMn noBbmeHHOR 

H3MeHqHBOCTH . H B C ~ ~ A C T B ~ H H ~ U  389aTK0~', OTBeTCTBeHHbU. K a K  OH nOna- 
ran, 3a ace n p n 3 ~ a ~ n  n csoAcTea nnsm oprann3~oe. 

B TOM rncne 3a 

~ o p ~ y ,  pa3~epb1 n rncno X ~ O M O C O M .  ' 3 a r l a r ~ n -  ~ T H  OH, OnHaKo, ~e OTOX- 

necTanRn H H  c XpoMocoMaMn, K a K  A. BeAc~an, HH c reHaMn, B XPOMOCOMaX 

pacnonoxennbacn, K a K  T.Mopran n ero nocnenosarenn. Hsmenenn~ caum 
XpOMOCOM Ae @ P H ~  CqHTan He IlepBHYHbl, a BTOpHqHbIM IlOCnenCTBHeM H3Me- 

HeHWR .HaCnenCTBeHHbU ~ ~ Y ~ T K O B " .  H O  yxe B Bnnsa~mne rOAb1 nOCne 0 ~ ~ 6 -  

nHKOBaHHR er0 .~&TBUHOHHOA TBOPHH- UHTOTBHBTHKH flOKa3anH, 'IT0 n O B b t  

meHHaR HaCnenCTBeHHaR H3MeH'IHBOCTb 3HOTePbI - pe3YnbTaT He TaHHCTBeH- 

nor0 ~ M Y T ~ U H O H H O ~ O  nepnona', a nocnencTsne cneunInrec~oR opra~n3aunn 

ee xpoMocoMnoro annapala, npenonpenenRDmeA p e s ~ o  nosbmennya raCTOTY 

pero~bnnaunR, a Talc18 x p o ~ o c o ~ ~ b u  n ren0MHk.a MyTaunn. B n m y  nOneMn- 
K H  K ~ H T H K H  8 3 r n ~ n o ~  ne bpnsa npomnn MHMO Toro laKTa, rro ne bpn3, no 
cymecray, n e p e u M onncan IenoMen XpoM~coMnoA ~ e c r a b n n b n o c ~ ~  M 

Uenbd PRn XpOMOCOMHbU H TBHOMHbU MYTauHR, COnPOBOXnaDMXCA Pe3K0 Bu- 
paXeHHbIMtl H3MeHeHHRMH # ~ H O T H R ~  pacrennR. K O H U ~ ~ U H R  MyTaUHOHHbU nepn- 
O ~ O B  n Hayrnbe 3acnyrn ee asropa 6amn HesacnyxeHHo sa6brrb1 - wenasnnA 
- B ~ ~ c T H T ~ J I ~  AYM- B 0 6 n a c ~ n  3BOIlDUHOHHOR 6nonornn COmen C H ~ Y ~ H O A  

c u e m  3anonro no KoHua cBOeA nonron n 60ra~0R co6srrn~un XH3HH. OT- 
SBYKH e ro  'MYTBuHoHHoR ~ e o p n n .  em necKonbKo pa3 npo3syranu e npea- 
CTaBneHHRX 0 MaKpoMyTaUHRK H,  Ka3anOCb, OKOHraTenbHO 3arnOXnH. 

M, onearo, HMR ne 4pn3a B nocneanne rolls1 ace same YnoMnHaeTcR 

TO B O ~ H O A ,  TO B npyrOR pa6o~e.  A a n e ~ n e  M ~ c c O B O A  n ~ n y u n p o s a ~ n o A  n3- 

MBH'IHBOCTH, nnn ' ~ a c ~ a n n b m  u y ~ a r e ~ e ~ .  , onncan~oe BnepBbE r.  A. Hanco- 4 

HOM n r .  C . ~ H J I H ~ ~ O B ~ I M '  n TmaTenbHO n 3 y r e ~ ~ o e  nnmb wnoro neT CnYcTR , 
6 n ~ 3 ~ 0  HanOMnnaeT ~OBbUUeHHYD reHeTH'leCKYD H3MeH'IHBOCTb 3HOTePbl H 06- 

YCnOBnHBaeTCR.  CKOpee  BCerO, TaKHM Xe MeXaHH3MOM - ~ ~ O ~ O ~ X ~ D W A C R  

MHOrne KneTOSHbe IIOKOneHHR X ~ O U O C O M H O A  H ~ C T ~ ~ H ~ ~ H O C T ~ D ,  H3PedKa 803- 

HnKaDmeA cnonranno u nerKo HnnYuHpyeMoA pa3~slmn MYTarenaMn. 3a6senno 
ne apnaa  secbMa cnoco6c~sosano n TO O ~ C T O R T ~ ~ ~ C T B O ,   TO nocnenosare- 
nn Moprana OCHOBHYD ponb B 3sonDunn npnnncbmann MYTaunnM renos, a ne 
XPOMOCOM, H nnmb B nocnennne necnrnneTnR narano ace 6onee abrpncoabt- 
BarbcR 3narenne nnR BBO~DUHH, 0c06e~no MnoroKneTovHm, MyTaunonnoR n 
pe~o~6nnaunon~of l  H3M~HSHBOCTH xpoMocoMHoro annapaTa. 

r .  A e  4 ~ ~ 3 ,  n0 CBOeMY IlCHXOnOrHqeCKOMY CTBTYCY, 6bm nepBOOT- 
KpbMaTeneM, a He p a 3 p a 6 0 ~ ~ ~ ~ 0 ~ .  HO OH CTORn nHmb B Hasane nYTn, KOr- 

Aa laKTOB, OTHOCRnUlXCR K TeHeTHSeCKOA H3MBHSHBOCTH, 661110 erne ManO, a 
e ro  6ypnbm TemnepaMenT n cTpeMnenne K rnobanbnslm 0606menn~~  npnsonn- 
nH K TOMY, rlTO TaKHB 06061ue~n~ CTPOHnHCb Ha maTKHX OCHOBBHHRX. B 
 TOM n Bennrne, n Tparennfl J T O ~ O  s a ~ e ~ a ~ e n b n o r o  ecTecTeoncnsrraTenn, 
OAIiOrO H3 OCHOBOnOnOXHHKOB COBPeMeHHOR reHeTHKH ti 3BOnDUHOHHOTO 

YreHnR. 

I 2. Konuenun~  " I ~ ~ ~ C Y T C T B H R - O T C Y T C T B ~ R .  

P ~ ~ B H B ~ R  CBOD Konuenunu " M Y T ~ U H O H H ~ ~  nepnonos-, r. ne bpn3 ne 
BbICKa3blBan H H K a K H X  coo6paxennA OTHOCHrenbHO npHpOLlbl TeX H3MeHeHHA, 

K O T O P ~ E  npeTepnesawT "nacnenc~senHbne s a r a ~ ~ n " .  
JIepabpe npencTasnennR 

Ha  TOT C ' I ~ T  npnnannenann CospeMeHHnKy ne apnsa, ocnoaononoxHnKy 
reHeTHKH XWBOTHbU, aHrnHACKOMY Y'leHOMY Y. ~ ~ T C O H Y  '. 6 3 ~ ~ 0 ~  npn3nasan 
peanbnocn  " n a c n e a c ~ s e ~ n b n  l a r ~ o p o s "  ( renos 1, oTpnuaR HX no~ann3auno 

B xpoMocoMax, a nsnmymyD cnny 3sonaunn cs~3bman c r e n n m n  MYTaunRMn. 

6 1905 r. 6 3 ~ ~ 0 ~  BblCTYllHn C KOHUBIIUHBA, COrnaCHO KOTOpOR MYTaUHH re- 

noa - 3T0 H X  nerpaaaunfl, pa3p~me~ne I " T ~ O P H R  npncyrcTsnn - OTCYTCT- 

B H R '  1. 6 3 1 ~ 0 ~  cYnTan,  TO ecnn ~ a ~ o n - n n 6 0  npn3na~ KOHTPOnHpyeTCR 

AaHHbPll TeHOM, T O  H C K a X e H H e  H n H  HCYe3HOBeHlle 3TOr0 npH3HaKa 06ycnos- 
nnsaeTcR AerpanaUneR   TO TO rena. 3 ~ 0 ,  K a K  6yn~0-6b1, CornacoBbmanocb 

C TeM ~ ~ K T O M ,  'IT0 ~ O J I ~ ~ H H C T B O  XOPOmO pa3nHqHMbl~ npH3HaKOB CBR3aHO C 

AOMHHaHTHbIMH annenRMn renos, a nx n s ~ e n e n n n  - c peueccnsnbMn annen- 
RMH, He nPORBnRDnUlMHCR B reTeP03HrOTHOM COCTORHHH. ~ P ~ A C T B B ~ ~ H H ~  

3T0, K a K  OTMe'lan A. C. C ~ ~ ~ ~ P O B C K H R ~ ,  He IlPOTHBOpeqHnO H @aKTY CYmeCT- 

B O B a H H R  M H O X ~ C T B ~ H H ~ U  anneneA - nerpaaaunfi rena MoxeT OCYUeCTBnRTbCR 

ne ennnospeMenno, a nocTenenno. 
K o n u e n u n ~  63~cona. OnHaKO, 6bma He cocTonTenbHa nornrecKn n He 

sbrneprana aKcnepnMeHTanbHoR nposepKn. M3  TOR Konuenunn cnenoeano, 

9TO ~an6onee npHMHTHBHbE, 3BOnDUHOHHO npeBHHe, OPraHH3Mbl POnXHH 06- 

nanaTb CaMbM nonnm ~ a 6 o p o ~  renos, a nx P ~ ~ B H T H ~ .  B racTHocTn 803- 

HHKHOBeHHe  BCB 6onee BblCOKO opraHH3OBaHHbU TaKCOHOB, aonxno 6bmb 06- 

YcnoBneno Bce 60nbmn~ 'ocs06oxne~ne~ '  OT reHHoro '6annac~a' ,  T. e. 
COnpOBOXAaTbCR YTpaTOR reHeTHVeCKOr0 MaTepHana, qT0 nnox0 cornacoew 
aanocb co 3npasbl~ cublcnou. H3 ~ T O A  xe Konuenunn cnenosana n e B o 3- 
M o x n o c T b TaK nasbmae~su '06parnbu' Myraunn, r. e. TaKnx n3Me- 



Hennn MyTanTnoro rena, KOTOPIZ BoccTanasnnsavT e ro  @ynKunv. O A H ~ K O  
y s e  K TpnnuaTbm ronaaM CTano RCHO,   TO 06pa r~bre  MyTaunn - ne TaKoe Y X  

PellKOe RBlll?HHB, npHqeM C nOMOabD HOHH3HpYDWX n3ny'le~nA YllCeTCR no- 
IIYqaTb CepHH IIepeXOnOB OT npRMbU WYTaUHfl K 06pa~~b01.  

Ho BOT YTO nnTepecno. O ~ s e p r n y r a n  K a K  e a n H c T B e H n b~ A 

M ~ X ~ H H ~ M  MyTnpoBannR renos,  KonuenunR ' n p n c y ~ c ~ s n ~  - OTCYTCTBHR' B 

HeRBHOM B H n e  $03pOnHnaCb BHOBb B KaqecTee 0 A H 0 r 0 H3 MeXaHH3- 

MOB MYTaUHOHHOrO npOUeCCa:  K a K  H3BeCTHO. M H K p O A e ~ e U H H ,  BbmageHHe On- 

HOrO HnH HeCl(0nbKHX OCHOBBHHR, nBnRDTCA CTOnb Se pacnpocrpaHeHHOA 

@opMoA MyTnponaHnn renoB, K a K  n neneunn 6onee npoTRsennble, ~ a ~ p a r n -  
BaDmne onnn HJIH HecKonbKo renoB, 6onbmn~ yqacTKn x p o ~ o c o ~  n aase ue- 
nu? x p o u o c o ~ b ~  6onee TOTO, ceRqac ~ o s q o  ycTanosneno, VTO nnR pRAa 
TaKCOHOB HX 3BOnDUHR COnPOBOSAaeTCR He TOnbKO HaKOnneHHeM, HO tI 

C ~ P O C O M  reneTnqecKoro MaTepnana, T. e. yTpaToA 3nasn~enbnqro  sncna 
renos. nyuaeu, 6 3 ~ ~ 0 ~  ncnbrran 6b1 rny6o~oe ynoBneTBopenne, ecnn 6b1 

nosnn no namero speuenn n n o 3 n a ~ o u n n c ~  c cooTseTcTsyvmMn pa60~aun .  
H O  @aKT OCTaeTCR @aKTOM: H H  TeOpHR MYTaUHOHHbU nepHOnOB, HH 

KOHUenUHR . ~ ~ ~ C Y T C T B H R  - OTCYTCTBHR-  He C T a n H  - T O ~ K ~ M H  p0CTa" YqeHHR 

0 MyTareHe3e. A B T O ~ O B  3THX KOHUenUHR H H K B K  Henb3R CllHTaTb OCHOBOnO- 

noxnnKaMn Y V ~ H H R  o ~ y ~ a r e n e s e .  B nepnon co3nann~ 3THX KOHUenUHR @aK- 
T H ~ ~ C K H A  MaTepnan 6sm cnnmKoM Man, n Konuenunn ~ T H  H E  C T O ~ ~ K O  onnpa- 
nncb Ha ' a ~ n n p n q e c ~ n e  0606n1enn~", cKonbKo npencTaenRnn co6oA nnmb 

nponrpbmanne neKoTopsn nornsecKnx BO3MOSHOCTeA. 

3. Konuenun~ nOCTORHCTBa MyTaUHOHHbU CneKTPOB 
K nBanuaTbm ronaM crano RCHO,  STO cepbe3noe nsyrenne MyTaunoH- 

noro npouecca r p e 6 y e ~ .  npeane Bcero, yuennn ' y n a ~ n n a a ~ b '  B H O B ~  o6pa- 
3YVIILHBCR MYTaUHH H OnPellenRTb 'laCTOTy HX BO3HHKHOBeHHR, llnR qer0 He- 

O ~ X O A H M  XOpOmO H3yqeHHbR B reHeTnqecKoM OTHOmeHHH o 6 a e ~ ~ .  P ~ U H T ~  3TH 

3anaqn ynanocb m~one T. Moprana c HcnonbsoeanneM MYUIKU ~po3o&nnb1. 
K   TO MY BpeMeHn y s e  6bmn nnenTn@nunposanb1 necRTKn renos npo3o- 

@nnbl, co3nanb1 nepebe xpo~ocomnb~e KapTbl, nonyseso MHOXeCTBO smcrbn 
n n ~ n A .  r. k n n e p  co3nan MeTonnKn llCIB1l n .' knnep-5 ' ,  no3son~ome  KO- 

JlHSeCTBeHHO YqHTbIBaTb nORBJleHne PeUeCCHBHbU J'ETailbHbE MYTBUHA, a 
Jl. Mopran - MeTOnnKy ' ynsoennsn X-xpo~oco~'  , npenna3naqennym nnR KO- 

JlH'leCTBennOro YrleTa . B H A H M ~ U '  MYTBUIIA, B03HHKaDWX B X - X P O M O C O M ~ X  

carnos. Ilepsb~e se nonbrrKn onpenenennn sacToTb1 B O ~ H ~ K H O B ~ H H R  c n 0 H-  

T a H H 61 x MyTaUnA no~a3ann nx oqenb Manse sennqnnbl - Tame MYTa- 

UHH nORBnRnHCb B KynbTypaX Ap030@Hnbl C SaCTOTaMn I O ' ~ - ~ O - ~ ,  T. e. 
6 onna MyTaunR Ha 105-10 uyx Ha renepaunv. %CTOTLI 3Tn 6 b m ~  p a ~ n m n  

Anfl pa3nbu renos, no nnR rasnoro rena oTnnqanncb 6onbmu nocTo- 
RHCTBOM. 

K ~ T H M  nepBbm na6n~nennRu  r e ~ e ~ n ~ o ~ - n p 0 3 o @ n n n c ~ o ~  n socxon'n~ 

KOHUenUHR nOCTORHCTBa  MYTaUnOHHbU CneKTpOB, C O r n a C H O  ro~opoR KaSAm 

MYTHPY4T C nOCTORHHOA AllR Her0 SaCTOTOR, He3aBHCHMO OT YCnOBHA 

Cpellbl. XOTR K O H U f $ n U H R  3Ta, HaCKOJIbKO HaM H3BBCTH0, HHKBM He 6ma 
ceopwnnpoaana B ReHoM ~ n n e ,  ona o~a3anacb  Becbua s n ~ y q e ~ :  nase  B 

Hame BPeMR M Y T ~ ~ K ~ ~ H O C T ~  K ~ K O ~ O - ~ H ~ O  OPraHH3Ma 06brrno BbpaSaDT ennn- 
CTBeHHOA BsnnqnnoR - qaCTOTOA MYTHpOBaHHR K ~ K O ~ O - n n 6 0  oAHOr0 resa ,  

yno6noro nnR nnenTn@mKaunn. C~onb  nnnTenbHoe cynrecTaosaHne 3TOrO 

npenpaccynlta Ten 6onee ynnsnTenbno,  TO yne K neanuaTboll ronau, B 

3TOR xe n a 6 o p a ~ o p n n  Moprana, 6bma 06napyxena ~ ~ B H C H M O C T ~  'laCTOTbl MY- 

TMpOBaHHR reHOB OT T a K O r O  @aKTOpa BIiemHeA CpellbI, K a K  TeMnepaTypa. 
Onbrrbl  no B n U R H H V  noBbrmennoA TewnepaTypt.1 na q a c i o ~ u  s o 3 ~ n r ~ o e e -  

H H R  MYTaUHA 6bu1n BnepBble npoBenEHbl r. knnep0M n E .  A J I ~ T ~ H ~ ~ ~ ~ o M  n 
ony6nn~osanb1  B 1919 r. ' OnbiTbl 3TH nocnynnnn Haqanou 6onbmoA nporpaw 
M ~ I  nccnenoBaHnA, HauenenHoA na smcnenne npnpont.1 uyTaunn n npnpoabr 
renos. M ~ ~ e p e c n o ,  onnaro, STO cau Mennep ne npnnan 6onbmoro 3HaqeHHR 

0 6 n a p y ~ e ~ n v  ' ~ e u n e p a ~ ~ p ~ o r o  uy~a renesa"  - no TOA npnqnne, wo, BO- 

nepBbU, OqeHb TPYAHO " ~ I O ~ H P O B ~ T ~ "  B03AeACTBHe TeMnepaTYpbI Ha TeHbl, 

a ,  00-BTOpbn, HeBO3UOSHO YCTaHOBMTb, CBR3aHO YBenHlleHHe qaCTOTb1 

MyTnpoBannR npn nosmennocl TeMnepaType c ee ennRnueu  Ha cau ren, nnn 
8e na pa3nnqnbre @ n 3 n o n o r n ~ e c ~ n e  npoueccbl B oprann3ue npo30innb1,  TO 

nnmb onocpenoaanno npnsonnT K ysennqennv M Y T ~ ~ H ~ ~ H O C T H .  ~ O ~ T O M Y  nnR 
OCHOBH~LX CBOHX nccnenoBaHnA Mennep n36pan H O H H ~ H P Y D ~ W ~  H ~ J I ~ ~ ~ H H R ,  

npnpona ~ 3 a n m o n e R c ~ s n ~  KoTopbn c BesecTsom 6bma yxe xopomo n s e e c ~ n a ,  
KOTOpbE UOXHO bbmo TOqHO A03HpOBaTb, H, p a 6 0 ~ a ~  C KOTOpbM, MOSHO 

6bm0 nerK0 ~ 3 6 e X a ~ b  apTe@aKTOB, CBR3aHHbn C ncnonb3o~a~neM ~ O B b l U e H -  

nbn: TeunepaTyp.  

O C H O B H ~ E  morn onmoB no pannaunonnouy uy~a rene3y  k n n e p  nono- 
s n n  Ha v. r e n e ~ n q e c ~ o ~  Konrpecce B b e p n n ~ e ,  B 1927 r .  rnaenbe B ~ O -  

nbl  CBOnHnHCb K CneRYmuleMY. MoHn3npyDmne H3llY'leHHR BO MHOrO pa3 nOBbl- 

maDT 9aCTOTY MYTHpOBaHnR r e H O B .  O6nyqe~ne BbBbBaeT @eHOTHnUqec~n Ta- 
K H B  X e  MYTaUHH, KOTOpbE BOJHHKaVT ti CnOHTaHHO, 683 AOllOJlHHTeJIbHbU 

B03AeRCTBHA. O T C D A ~  KaK ~ Y A T O  cnenoaano, 9TO 06nyqenne nHmb y C K 0- 

P R e T IIPHpOnHbR MyTaunoHnbm npouecc, n no3rouy n s y s e ~ n e  pannaun- 

OHHOrO MYTareHe3a MOSeT CJlySHTb MeTOnOM H3YW?HWR CnOHTaHHOA H3MBH'IH- 

BOCTH Tenon. C ~ T O A  nopbl n 3 n y q e ~ n ~  npowo B X O A R T  B apcenan ueTonoe, 

npnueHReubn B nccnenosannRx no uy~arene3y .  

C ~ ~ A Y ~ T  3aUeTHTb, ST0 H n B R  0 B n H R H n H  B H e m H H X  @aKTOpOB Ha nac- 
JleACTBeHHYD H3MeHqHBOCTb He 6brna a T e  r0AH CTOnb YS H ~ O ~ W H O A .  CKO- 
pee,  TO ~a3anocb  cauo c06oA P ~ ~ Y M ~ D M M C R .  Enre Y. Aapsnn YnomnnaeT o 
npencTasnennRx, cornacno K O T O ~ ~  sacnenyeman H ~ M ~ H S H B O C T ~  M O S ~ T  BW 

3bBaTbCR XtlMHqf?CKHMH COellnHeHHRMH, COAePMmWMHCR B Bone H n0'lBe. B 
Konue npomnoro BeKa H. Q. r a u a n e ~ ~  onncan cson HaBnwneHHn 3a BnHRHHeM 
XHMH'IeCKHX BenIeCTB, B3anMOAeACTBYDmWX C ' X H B ~ M  HYK~~~?HHOM', Ha Hac- 



JIeilCTBeHHYD H3MeHYHBOCTb ~ ~ K T ~ P H R .  B 1925 r .  r .  A. Hanco~ H r .  C. @HIIHn- 

~ O B  0 6 ~ a p y x n n n  M y T a r e n H o e  n e n c T s n e  n o ~ n 3 n p y r o ~ x  n 3 n y q e ~ n A  Ha  K n e T K n  

HH3lUHX r p n 6 0 ~ l ' .  6 b m n ,  IlO-4HnHMOMY. H P p Y r H e  H ~ ~ ~ D Z I ~ H I I R ,  PaCCeRHHbE B 

n n r e p a T y p e .  Ho B c e   TO 6smn nnmb 06mne coo6paae~nu nun PDparMeHTaPHbE 

CBeneHHR,  na K TOMY X e  Ha  0 6 s e ~ ~ a x ,  He nOnyCKaBUyX ( 0  TO B ~ ~ M U )  

c T p o r o r o  r e H e T n q e c K p r o  a ~ a n n s a .  C n c ~ e ~ a ~ n q e c ~ o e  n 3 y s e ~ n e  M Y T a T e H e 3 a  

6 b m o  s a n o x e ~ o  p a 6 0 ~ a M n  r .  h n n e p a ,  3a YTO OH H 6buI y n t ; ) c ~ o e ~  B 1946 r .  
H o 6 e n e s c ~ o F i  n p e M n n .  

W~orn n e p s b u  n e c R T n  n e T  H c C n e n o B a H n A  no p a n n a q n o H H o M y  M y f a r e -  

H e s y  nomenn H. B. ~ t i w o # e e ~ - ~ e c o ~ c ~ n A ,  K .  r .  U n ~ ~ e p  H M. f l e n b 6 p y ~ " .  B H X  

p a 6 o ~ e  6mn p a 3 ~ n ~ b i  n p e n c - r a e n e n n q ,  K O T O ~ ~ E  M o r n o  ~ a 3 p a ~ b  " ~ e p ~ o n n v a -  

MHYeCKOA KOHUenUHeA MyTaUHOHHOrO I ~ ~ o u ~ c c ~ ' .  A y a n n 3  nOnYYeHHbU B P b 3 -  

HbU n a 6 o p a ~ o p n ~ x  ZIaHHbU Ill2 3aBHCtlMOCTM YaCTOTbl MYTHl)OBaHHR r e H O B  OT 

po3b1 0 6 n y u e ~ n ~ ,  OT nnnHk.1 s o n H a l  n 3 n y ~ e ~ n R ,  OT P D p a K u n o ~ n p o s a H H R  H npo- 
T p a r H p O B a H H R  O ~ I I ~ Y ~ H H R ,  a T a K X e  OT p R n a  COnyTCTByDanX i a K T O p O B ,  B 

TOM 'IHCIIB tl T e M n e p a T y p b l ,  n p H B e n  aBTOpOB K BbIBOAy, YTO MyTHpOBaHHe 

r e H o s  npn  0 6 n y q e ~ n n  n p o n c x o n n T  KaK o n n o 3 T a n n o e  C O ~ ~ I T H ~ ,  BbnbIBaeMOe 

~ O ~ ~ O I U e H H e M  3 H e p r H H  O ~ H O A  HnH HeCKOJlbKHX HOHH3aUHR. 

C O ~ O C T ~ B ~ ~ H H ~  YaCTOT MyTHpOBaHHR npll 0 6 n y s e ~ n n  C YaCTOTaMH 

CnOHTaHHOrO MYTHpOBaHHR 3THX Xe r e H O B ,  a T a K X e  C BnHRHHeM Ha MYTa- 

r e ~ e 3  noebrmeHHsn  T e M n e p a T y p ,  no3eonnno a e T o p a M  c n e n a T b  BbIBOn, YTO 

r e H  - ' 3 ~ 0  6 n o ~  aToMoB,  B npenenax KOTOpOrO MOXeT npOH30RTH MyTaUHR 

- n e p e c T a n o B K a  a T o M o a  nnn nnccounaunn C B R ~ ~ A .  '1, T. e. M y T a u n n  r e H O B  

n o n o 6 ~ b 1  KOH@OpMaUHOHHbhl H3MeHeHHRM O T n e n b H b U  MOneKYn. CaM r e H  - 
H e w 0  spone r n r a H T c K o n  M a K p o M o n e n y n s l  6 e n ~ o s o R  n p n p o n b l ,  c n o c o 6 ~ o R  

npHHHMaTb p a 3 n H Y H b E  K o H ~ o P M ~ U H H  ( O T C D ~ B  - B03MOXHOCTb BO3HHKHOBeHHR 

KaK MHOSeCTBeHHbn a n n e n e R ,  TaK H o 6 p a ~ ~ b u  M Y T ~ U H A  1, YTO, OnHaKO, 

~ p e 6 y e ~  B b l c o ~ o R  3 H e p T H H  aKTHBaUHH. B Onbr rax  C 0 6 n y ~ e ~ n e ~  3 T a  3HePTHR 

IIOCTaBnReTCR HOHH3aUHeR ( H ,  BO3MOXH0, ~ 0 3 6 y x n e ~ n e ~ 1 ,  a B O ~ ~ N H ~ U  YC- 

JlOBHIlX IIOnY'laeTCR 3 8  CYBT T e n n O B O r O  ABHXBHHR OKpYXaDWX TeH MOneKYn. 

Tew c a M b m ,  K a r  6 y n ~ 0 ,  p e m a n n c b  B o n p o c b l  H o npnpone pannaunonnoro My- 

T a r e H e 3 a ,  H 0 n p H p O n e  CnOHTaHHbU M ~ T ~ U H R ,  B03HHKaDmHX C OYeHb HH3KH- 

MH YBCTOTBMH, T . e .  KaK OYeHb p e n K H e  C O ~ ~ I T H I I .  Ko~uenunn  IIOCTORHCTBa 

M y T a u n o H n o r o  c n e K T p a  n p n  o 6 b ~ ~ b u  y c n o e n R x  o ~ H T ~ H H R  o p r a ~ n 3 ~ o e  n o n y -  

vana, K a r  6 y n ~ 0 ,  npaenonono6~oe o 6 o c ~ o ~ a ~ n e .  
3 ~ a  p a 6 o ~ a  nponasena B CBOe BpeMR 6 o n b m o e  B n e Y a T n e H n e  B H a y s -  

HbU K p y r a X ,  HHnyUHpOBaB, KaK H3BeCTH0,  HanHCaHHe 3. m p e n H ~ r e p 0 M  KHHrH 

-I(To T a K O e  l H 3 H b  C TOYKH 3peHHR @ H ~ H K H "  12. O A H ~ K O  HayYHOe 3 H a Y e H H e  ee 
C B e n o c b ,  B OCHOBHOM, IIHUb K C T p O r o M y  o n p e n e n e n n r ,  ~ o n n Y e c T s e n n b u  3a- 
K o n o M e p H o c T e n  p a n n a u n o H H o r o  ~ y ~ a r e ~ e s a ,  n o c n y x n B m n x  B n o c n e n c T B n n  oc- 
HOBOR n p n n u n n a  n o n a n a n n f i  H ~ n m e ~ i n ' ~ .  n o c n e p y D a e e  p a 3 B n T n e  r e n e T n K n  H 

BblRCHeHne MOneKynRpHOrO CTpOeHHR r e H O B  n O K a 3 a n 0 ,  YTO HH CaM r e H ,  HH 

MeXaHH3Mbl era H3MeHYHBOCTH H e  HMeDT H n Y e r O  o6aero C KOH#OPM~UHOHH~MH 

H3MeMeHHRMH 6 e i 7 ~ 0 B b ~  MaKpOMOneKYn.  TO X e  K a C a e T C R  CnOHTaHHOrO MYTa- 

r e H e 3 a ,  TO 3 T a  p a 6 o ~ a  nO3BOJlHna YCTaHOBHTb TOnbKO OnHY e T O  oco6es- 
HOCTb: TO, YTO YBCTOTB CnOHTaHHOrO MYTHPOBaHHR HaMHOrO B m e ,  YeM 

cnenoeano RLJ O x n n a T b ,  ecnn 6b1 OHO 6w0 0 6 ~ 3 a ~ 0  n p Y p o n H o M y  pannaqnon- 
HOMY PDOHY. 

8 0 0 6 ~  HHTepeCHO OTMeTHTb, YTO H3YYeHHe PaAHaUHOHHOrO M y T a r e -  

~ e 3 a  ( K ~ K  p n o c n e n y D m e M  n X H M H Y ~ C K O P O ) ,  B ~ M C H ~ H H I :  p R n a  o ~ n o c ~ n u r x c ~  
C D n a  BaSHbU 3aKOHOMepHOCTeA H MeXaHH3MOB, OYeHb M a n o  A a n O  n n R  no- 
3HaHHR n p n p o n H o r o  M y T a u n o H H o r o  npouecca. OCHOBHOA B K n a n  H c c n e n o s a H n n  

no HHAYUHPQBaHHOMY M Y T a r e H e 3 Y  I3  r e H e T H K Y  O K a 3 a n C R  HHOR - 3 T 0  n o n Y q e -  

HHe Y MHOrMX OpTaHH3MOB OrPOMHOrO YHCna MYTaHTOB, C YCneXOM HCnOnb-  
3 0 B a H H b a  KaK B ~ H ~ ~ H ~ O ~ O ~ H Y ~ C K Q M  a H a n f l 3 e .  n n R  KapTIIpOBaHHR XPOMOCOM, 

T a K  H n n R  p a c m n ( 0 p o e K n  n p n p o n b l  r e H e T n s e c K o r o  K o n a .  STO xe K a c a e T c R  He 

TOnbKO MeXaHHJMOB, H 0  H 3 a K 0 H 0 M e P H 0 C T e A CnOHTaHHOrO 
M Y T a r e H e Z a ,  TO OHH n p 0 n O n X a n H  OCTaBaTbCR HeH3BeCTHsorlH. O T P ~ ~ H ~ O C ~  
3 T 0  H B TOM HeCKOnbKO IlapanOKCBnbHOM O ~ C T O A T ~ ~ ~ C T B ~ ,  YTO H3yYeHHe 
H H a y u n p o e a H H o r o  ( p a n n a u n o ~ ~ o r o ,  a nosxe H x H M n ~ e c ~ o r o  1 ~ y ~ a r e ~ e s a  

HHCKOnbKO He no~one6ano CTHXHAHO CnoSHBmeRcR KOHUenUHH nOCTORHCTBa 

MYTaUHOHHbU CneKTpOB.  

YTO no TOR nOpbl MHKPOOpTaHH3MbI CYHTaJlHCb COBePUeHHO HenPHrOnHbhlH nnR 

TeHeTHYeCKHX HCCnt?AOBaHHA; UInH n a X e  nHCKYCCHH 0 TOM, HMeDTCR JlH y 

MHKPOOPTaHH3MOB XPOMOCOMU H TeHbl, IlPHilOXHMbl n H  K HHM 3aKOHbl k ~ n e n R  

H I lPeACTaBneHHR 0 MYTaUHOHHOA H3MeHYHBOCTH. 3 ~ 0 ,  KCTBTH, 6 ~ 1 0  OnHOA 

n3 IIPHYHH, noYeMY P a n n a u n o H H b m  ~ y ~ a r e ~ e s ,  o n n c a n n b m  H a n c o ~ o ~  n 9n- 
nnnnoem 3a nsa rona no Mennepa, He n p n s n e K  K ce6e n o w n  H n n a K o r o  

BHHMaHHR. 

O n ~ a ~ o  B C O P O K O B ~ E  r o n b l  npon3omno H e c K o n b K o  c o 6 m n A .  KPYTO n3- 

MeHHBlUHX OTHOmeHHe reHeTHKOB K MHKPOOpTaHH3MaM. Y npOXXeR H HeApo-  
CnOpbl 6 b m  H3YYeH nOnOBOA npouecc H p a 3 p a 6 0 ~ a ~ b l  MeTOnbl HX rn6pnnono- 
r H Y e c K o r 0  a ~ a n H 3 a .  6 b m  0 6 n a p y x e ~  n o n o s o c l  npouecc Y 6 a ~ ~ e p n A  n pa3sn- 
Tbl MeTOntJ KaPTHPOBaHHR HX XPOMOCOM. 6bUIti p a 3 p a 6 0 ~ a H b l  MeTOnbl onpene- 
neHHR YBCTOT MYTHPOB~HHR Y 3THX OpraHH3MOB, a T a K X e  MeTOnbl CeneKTHB-  

HbU C P e n ,  nO3BOnRDnule BblRBnRTb H aHBnH3HPOBaTb 6 H 0 X H M H Y 13 C- 
K H MYTaHTbl, T. e. MYTaHTbI C H3MeHeHHbhlH O C O ~ ~ H H O C T R M H  0 6 r e ~ a  
B e m e c T B .  

Bcnen 3a 3THM C p e n H  reHeTHKOB MHKPOOPTaHH3MOB P a 3 B e p H y n a C b  

ZIHCKYCCHR 0 TOM, BO3HHKaDT n H  Y 3THX O ~ ~ ~ K T O B  MYTaUHH COOHTBHHO, ca- 
MH no ce6e n H ~ ~ ~ B H C H M O  OT o r p y x a a n u r x  YcnOBHR, nnn s e  M Y T n p o s a H n e  HX 

r e H O B  O n p e A e n R e T C R  YCnOBHRMH KYnbTHBHPOBaHHR H HMeeT a P a n T H B H O e  3 H a -  



qenne. Hanounn~,  TO npencrasnennfl 06 ananTnsnocTn nacnencTsennoA 
n 3 ~ e n r n s o c ~ n  y M H K ~ ~ O P ~ ~ H ~ ~ M O B ,  p~nnqanlqeft nx B  TOM OTnOmennn OT 

sslcmnx pacTenqA n xnBoTnsn, 6smn I TO s p e w  noeonbno pacnpoc~panenbL 
npocnenqu 3a ot;nosnsrmn C O ~ ~ I T H R M H  3 T O T O  nepnona p a 3 s n ~ n ~  yqennfl 

o u y ~ a r e n e s e .  
B cepenme copoltossn ronos C. n y p ~ a  n M" n e n b 6 ~ y ~ l ~  c noMomhD 

lnyKTyaunonnor0 TecTa, a no3xe - cynpyrn nenep6epr15 c noMomhD MeTona 
OTnB'IaTKOB, nQKa3ann, '4TO y ~ ~ K T E ~ H A  CnOHTaHno BO3HHKaeT MHOXeCTBO 
HeaAanTHBHbU MyTaUHA, npHqeM qaCTOTa HX B03HHKHOBeHHR COnOCTaBHMa C 

TaKOBOA y sblc~unx o p r a n n s ~ o s ,  B TOM qncne n y np030lnnb1, ~ . e .  HMeeT 
sennqnny nopHma n Menee. Ha M TO m ox no 64mo pesonno so3pa3nTb, 
  TO cTonb H H S I ( ~ R  qacToTa neananTnsnbn yyTaunn nnqero ne rOBOpHT nn 
38, H H  npOTHB TOTO, '4TO TaKHe xe MyTaUHH C O  3Ha'4nTenbHO 6onbmeA sac- 
TOTOA MOryT 0 6 p a 3 0 s b t ~ a ~ b c ~  B TeX yCnOBnRX, me OHH HMeDT RPKO BblPa- 
x e n n y ~  ananTnsnyD UennocTb. Ybexnenns~ cToponnnKoM nocnennero yTsep- 
x n e n n ~  6sm aHrnnAcKnA yqenm A.Xnnmenbeyn, no6eneec~nA naYpeaT no 
X H M H H ,  KOTOPLR H npennpnnRn cepnD TmaTenbno cnnannposannsn OnbITOB, 
npnsaannbn pacceRTb 3 ~ n  coMnennn. McTOpnR 3 ~ a  nocTaTosno noysnTenbna 
B MeTOAOnO~HqeCKOM OTHOmeHHH, tl Ha lien CTOHT OCTaHOBHTbCR nonpobnee. 

Onbrrsl xnnmenbsyna16, na nepebm s 3 r n ~ n ,  6smn cnnannposansl 
6e3ynpeqno. K   TO MY BpeMenn reneTnKaMn y 6 a ~ ~ e p n A  '~nmesnari nanoqna' 
( E s c h e r i c h i  c o l i )  6bm xopomo n3yqen na~~o3nbd3  onepon - cHCTeMa re -  
HOB, KonrponnpyDmx y ~ n n n 3 a u n ~  Monowioro caxapa n a ~ ~ o 3 b 1 .  6bmn nony- 
qeHbl kl~--~yTaHTbl, He c n o c o 6 n s ~  YCBaHBaTb naKT03Y. HO XOpOmO pa3MHO- 
xaDmecR B nnTaTenbnoA cpene c caxapo3oA. bsmo TaKxe H3BeCTH0,   TO 

npn pa3~noxennn B cpene c c a x a p o 3 o ~  Y L ~ C - - M Y T ~ ~ T O B  c o6b~noA, H H 3 -  

KoA ~ ~ C T O T O A  B03HHKaDT 06paT~bE MYTaUHH, tl B KYnbTYpaX BCerna npn- 
CYTCTByeT ~e60nbmaR n0nR KneTOK, BOCCTaHOBnBmUX C ~ O C O ~ H O C T ~  YCBan- 
saTb n a ~ ~ o 3 y .  C TaKnMn KynbTypaMn 6aKTepnA Xnnmenbeyn n e r o  coTpyn- 
H H K H  n nposonnnn ceon 3 ~ c n e p n ~ e n ~ s 1 .  

4 n p n ~ e p n o  no 1 0  KneToK TaKnx KynbTyp Xnnmenbsyn noMeman s p ~ n  
npo6npo~,  conepxamx neoprannqecKne conn n n a ~ ~ o 3 y .  npoc~otl  pacqeT 
no~al ib rnae~ ,   TO nnmb B onny n3 coTnn TaKnx npo6npo~ Mornn nonacTb 
eAtlHHqHbE L a c + - 0 6 ~ a ~ n s E  MyTaHTbI, H, pa3MHOXHBDHCb, 0 6 ~ c n e q n ~ b  pOCT 
IcYnbTypsl; B nonasnRDlqeM ~ O ~ ~ D H H C T B ~  npo6npo~,  rne naxonnnncb nnmb 
m c - - ~ n e ~ ~ n ,  pocTa ne nonxno 6smo 6mb.  O n n a ~ o  qepe3 cyTKn n n ~ y 6 a -  
unn, Maccosbm POCT 6bm o6napyxen s o  s c e x npo6nprax, npnqeu s c e ,  
P a c c e B a B r n n e c R  H a  T B B P U Y H )  cpeny , KneTKn o ~ a 3 b l ~ a n n c b  O ~ P B T H U M  

MYTanTaMn n Mornn ycsansaTb n a ~ ~ o 3 y .  ~ T H  p e 3 y n b ~ a ~ b 1  socnpon3so- 
nnnncb OT onma K onsrry, n He TOnbKO y Xnnmenbeyna, no n B npyrnx 
na60paropnflx. Kasanocb 6sr. laKT Maccosoro ananTnsnoro ~ y ~ a r e n e 3 a  6sm 
C T P O ~ O  nonasan. 

H O  B ocnose 3THX p e 3 y n b ~ a ~ o s  nexana onna npocTaR MeTonnqecnaR 
norpemnocTb. Y c ~ a n o ~ n n n  ?TO cnenylomu 0 6 p a ~ o ~ .  

b n o n o n  s TO s p e w  aMepnaancKnA reneTnK @ , ~ a n a n "  noaropnn 
OIlblTb! X~Hmenb~yna B HeCKQnbKO H3MeHeHAOM BHne. C T O ~ ~  112 Man= nOpUHH 
~ a c - - ~ n e ~ o ~  on p a 3 ~ e c ~ n n  s npo6np~n c: PacTBopoM Mnnepanbnsn conen. 
He COnepXaBmeM HHKaKHX CbXapOB, B TOM '4HCne H naKTO3U. C ~ ~ C T R  CYTKn 

4 s naxqori npo6np~e  naxonnnocb ne no 1 0  KneToK, Kan cnenosano 6u oxn- 
naTb, ecnn 6s1 onn ne cnoco6ns1 6smn pagMnoxa~bc~,  a npnMepno no lo7 ,  
H Cpelltl H t l X  - COTHtl I.dq+- MYTaHTOB, BO3HHKaBlUHX C 06wnon HH3KOA 

'4aCTOTOA B npOUeCCe pOCTa KYnbTYpbI. Muenno 3TH-TO VyTaHTU ti o6ecne- 
snaanv 6ypnbm p o c ~  KynbTyp B npo6np~ax c n a ~ ~ o 3 o ~  B onmax 
Xnnmepbeyna. 

O C T ~ B ~ ~ O C ~  YCTaHOBHTb, KaK MOrntl pa3MHOXaTbCR ~ ~ K T ~ ~ H I I  B pac- 
Tsope neoprannqecKnx coneA, 6e3 neo6xonn~oro nnri HX xn3nene~renb- 
nocTn caxapa? Panan norasan,   TO nponcxonnr  TO 3a cqeT H H ' I T O X H ~  

npnMeceA oprannrn, npncyTcTsyDunx B n ~ 6 b n ,  naxe ' X H M H ~ ~ C K H  ' I H C T ~ I X - ,  
peaKTnsax neoprannqecKnx coneA, B TOM 'IHCne n NaC1. Ecnn 614 Xnnmenb- 
s y n  yqen  TO risnenne, TO HnKanoro " a ~ a n ~ n s n o r o  ~ y ~ a r e n e s a '  on 614 ne 
06napyxnn. T ~ K O A  ' o c ~ a ~ o q n s m  p o c ~ '  ~ n n p o o p r a n n ~ ~ o e  na cpenax 6133 
YTHnH3HpYeMbU ~ e ~ a 6 o n n ~ o s  neo6xonn~o Y'IHTbBaTb B nl~6bn TeHeTH'leCKHX 
HCCneZlOBaHHAX C 3 T H M H  O ~ ~ ~ K T ~ M H ,  oc06enn0 npH H3Y'4eHHH MYrareHe3a. 
Kan norasan TOT xe pananla, cyuecTsennsle norpemnocTn ocTaToqnbm pocr 
MoXeT BHOCHTb naxe B 3KcnepnuenTbl c n c n o n b 3 0 ~ a n n e ~  PlnyKTyaunonnoro 
TBCTa. 

Tannu 06pa30~.  ananrnsnaR KonuenunR ~ y ~ a r e n e ~ a  ne orpnuana, 
'4TO B KYnbTYpaX MtlKPOOPraHH3MOB C H H 3 K H M H  '4aCTOTaMH MOrYT B03HHKaTb 
npeananTnsnbE MyTaunn, - ona nnmb y~sepxnana ,    TO B YcnosnRx, rne  
TaKHe MYTaUHH nMeDT allanTHBHYD UeHHOCTb, '4aCTOTa HX pe3KO BO3paC- 
TaeT, n O H H  npti06peTa~T MaCCOBbd3 xaparTep. Pa6o~b1 Xnnmenbeyna n 
PaAana, KaK M ~ I  snnenn, npnsenn K oTKnonennD ~ T O A  Konuenunn, nan He 
COrnaCYlDmeACR c laKTaMn. 

C O B C ~ M  nenasno, onnaro, 3 ~ a  nonuenunR naqana s03pox~arbcn  g 

C B R 3 H  C OnblTaMH, nOCBRlgeHHbWH H3Y'4eHHD B03HHKHOBeHHR MYTBUHA y ban- 
TePHA s ycnosnflx, rile MYTaUHH HMeDT CeneKTHBHbE npeHMYaCTBa. Hnxe 
MH K 3TOMY eue sepneMcR. 

5. @ n 3 n o n o r n ~ e c ~ a ~  KonuenunR MyTaunonnoro npouecca 
K ~ K  MU nOMHHM, nsyqenne pannaunonnoro n TeMnepaTypnoro myrare- 

ne3a npnseno s csoe speufl K TepMonnnaMnqecKoA nonuenunn, 06parnoA 
cToponotl ~ o ~ o p o A  6 m 0  y~sepxnenne npencTasnennA o nocTonncTse Myra- 
unonnbn cneKTpoB a 06srrnsn ycnosnflx, T. e. npn nopuanbnsn (nnn nan- 
noro 0 6 b e ~ ~ a )  TeMnepaTypax n B o T c y T c T e n e  06nyqennn. Ho ecnope e nn- 
TepaType cTann noRsnRTbcn nannm. ne cornacyromecn c BTHMH npencrae- 



HeTnKn CO AH CCCP B Hosocn6npc~e n HenocpencTsenHo CBR3aHO C HMeHeM 
HI. R .  Kep~nca,  pa6o~aemero TaM B nocnenyne ronal xn3HH. B o - B T O P ~ L X ,  3 T 0  

- nsyqenne reneTnqecKnx nocnenqTsnA nnc6ananca nyqos HyKneoTnnys n 
nnc6ananca cKopocTen c n n ~ e s a  n Y K  n 6 s n ~ a ,  pa3pa6arbsa~meec~ cewac  
so  Mnornx ~ ~ ~ O ~ ~ T O P W R X ,  no cs~3annoe  c @wsnonorn~lecKoA KoHuenUneA 
nHmb nornqecKn. 

I 

1 

I 
I 

/ 

6. Konuenun~ nncbanasca 
B nepnon, pa3nen~~mwA @opmynnposanne @nsnonornqecnoA KoHuePUHn 

~ y ~ a r e n e s a  n naqano ~ ~ c n e p n ~ e n ~ a n b n o A  p a 3 p a 6 o ~ ~ n  Konuenunn ~ H C ~ C I Q ~ H -  

ca,  B reneTnKe nponsomen pRn co6arrn~, pasnsn no 3ngqenHD TOnbKO oT- 

~psmno renos n c03nanno X ~ O M C ) C O M H O R  Teopnn HacqencTseunocTn. M ~ I  
nMeeM B snny ycTanosnenne reneTnqecKoR ponn AHK; saMcnenne ee C T ~ Y K -  

T Y P U ;  pacmn@posKy Kona reneTnqecKoR nn@opMaunn; K O H K P ~ T ~ ~ ~ U H D  Ha MO- 

neKYnRpHOM YpOBHe IlOHRTWR TeHa; BbWCHeHWe MeXaHW3MOB CHHTe3a 6 e n ~ a  H 

pennnraunn AHK; oTKpsrrne RsnennR penapaunn AHK OT nospexneHnA n s3a- 
W M O C B R J H  Tpex ocnosnsn reneTnqecKnx npoueccos - penapaunn, pennnra- 
unn n pe~o~6nnaunn .  Kopoqe roeopR, 3a  TOT nepnon ponnnacb n co3pena 
nosag nayrnaR nncunnnnna - MoneKynRpnaR reneTnra. Becb o b n n ~  reneTn- 
K W  Kopennblu o6pa30~ n 3 ~ e n n n c ~ .  OT noncKa 3 a K o n o M e p n o c - 

T e A reneTnqecKnx RBJIeHtIR nepemnn K ssmcnennD nx M o n e K y n n- 
p H b~ x M e x a H n 3 M o B . Bce npencTaenennR, cs~3slaaemne c ~ p o -  
enne n mynKunn renos c o6pa30~ rnranTcKnx 6en~oebn MoneKyn, coxpann- 
nn 3a co6on nnmb ncTopnqecKoe anaqenne. 

Bsmcnenne CTpoennR renos n pacmn@posKa nx @ynKunR B X H J H H  

KneTKn BcKope npneenn K K O H K ~ ~ T H ~ ~ U H H  MoneKynRpnsn: co6srrnR, npen- 
CTaBnRDWX C O ~ O R  reHHbE MYTBUWW.  TO - C O ~ W W R  TpeX pOnOB: 3aMeHa, 
scTasKa nnn sbmanenne onnoro nnn rpynnsr nyrneoTnnoe. KaxnM ren MO- 

xeT, 6naronap~ MyTnposannD, nopoxnaTb M H O X ~ C T B O  anneneA, pa3nnqa- 
D I D W X C R  qncnoM n nocnenosaTenbnocTbD HyKneoTnnos, nnmb ne6onbmoe 
qncno no~opbn (anneneR) nMeeT PIenoTnnnqecKoe npoRsneHne. 06pa~nsle 
MyTaunn - Tarrne n 3 ~ e n e n n ~  MyTnpoeaemerocR rena, ~ o ~ o p b ~  IIpHBOnRT K 

qacTnqnoMy nnn nonnoMy BoccTaHoenennD ero  ncxonnoR @yHKUHn. 
B ~ M C H ~ H O  TaKXe, KaKOBbl MOneKynRpHbE MeXaHn3Mbl OCHOBHbU reHeTn- 

qecKnx npoueccos - penapaunn, pennnKaunn n pe~o~6nnaunn  MoneKyn AHK. 
Yc~anosnenu  renu, Konnpyowie c n n ~ e 3  BepMenTos, Y'laCTBYDWX B ocyme- 
cTsnennn n Koopnnnaunn 3 ~ n x  npoueccoB. norasano,  TO napymennfl ~ T H X  

npoueccos npnsonRT K pa3nnqnoro pona MyTaunRM, B T O M  qncne n MyTaun- 
2 1 

R M  renos. C O O T B ~ T C T B ~ D ~ W ~  csenennR naeno yxe somnn B yqe6nn~n , n ~ s r  
He 6 y ~ e ~  Ha nnx ocTanaenneaTbcR. O T M ~ T ~ M  nnmb,  TO KnaccnqecKoe Y T -  

BepXAeHne, COrnaCHO KOTOpOMY MYTaUWH eCTb pe3YnbTaT KOHBapnaHTHOR 
penynnnKaunn reneTnqecKnx C T P Y K T Y P ,  nnn, KaK nnorna rosopRT, ' omnbo~  
pennn~aunn',  ~ o n ~ p e ~ n s w p o e a ~ o  BnnOTb no MoneKynflpnoro yposnn, BO 

nennRMn. TaK, yxe B Konue TpnnuaTsn ronoa 6bmo ony6nn~osano necKonb- . 
K O  p a b o ~ ,  nora3asmnx, ' I T O  y npo3o@nnbl racToTa MyTnposannR renos MO- 

xeT YsennqnsaTbcR He TonbKo npn nossmennn, no n npn uonnxennn orpy- 
xaoaen TeMnepaTypsr, ' I T O  npmo  npoTnsopeqnno TepMonnnaMnqecKoR KOV-  
uenunn. TaKoro pona OaKTu nocnyxnnn ocnosanneM 10. R .  Kep~ncy nnR mop- 
Mynnposannfl @ t 1 3 n o n o r ~ q e c ~ o ~  Konuenunn MyTaunonnoro upouecca, onyb- 
nn~osannon n~ B p a 3 s e p n y ~ o ~  snne B 1940 r .  l9 n c e ~ b  neT c n y c ~ ~  nonog- 
HnTenbno p a 3 s n ~ o ~  M. E .  n o 6 a m e s s 1 ~ ~ ~ .  

Onsnonorvrec~aq Konuenunn ~ y ~ a r e n e s a  ocnossrsanacb na nonyme- 
HHW, ' I T 0  CllOHTaHHbE MYTaUnn B03HnKaDT B pe3yJlbTaTe pa3HOrO Dona @V- 

~ H O ~ O ~ H ' I ~ C K ~ X  n ~ H O X W M W L ( ~ C K ~ X  npoueccos, npoTeKaDwx B KneTKax, n 
o ' fpaxam cTenepb HeyuopRnoqennocTn 3 ~ n x  npoueccos. Mopno 6smo nosTo- 
MY OxnnaTb, ' I T O  sospac~anne TaKoA HeynopnnoqennocTn, conposoxnaomee 
OTKnOHeHWe YCnOBHR O ~ ~ T ~ I ~ W R  opraHn3MOB OT OnTHManbHbIX, nonxno npnB0- 
nHTb K YBenWqeHnD CnOHTaHHOR M ~ T ~ ~ H ~ ~ H O C T ~ .  

HecKonbKo naTyp@nnoco@cKnR xapaKTep ~ T O A  Konuenunn KoMnencnpo- 
sans ee s s p n c ~ n ~ n o c ~ b o .  I leRc~sn~enbno,  n3 nee cnenosano,   TO nan6o- 
nee BblcoKaR MyTa6nnb1i0~Tb nonxna npnxonnTbcR na rpannusr apeanos o6n- 
TaHHR pa3HbU BHnOB, ' I T 0  MOXeT HMeTb CYUeCTBeHHOe 3BO~UUnOHHOe 3Ha'le- 

1 nne. ~ a 3 n o r o  pona snemnne B O ~ ~ ~ A C T B ~ R ,  Tame ,  HanpnMep, KaK omnone- 
I line TeMnepaTYpbl OT O ~ T ~ M ~ J I ~ H O R ,  ~ Y L I Y T  IlpnBOAWTb K nosbrmenno MYTa- 

6nnbnocTn ne B p e 3 y n b ~ a ~ e  HenocpencTsennoro nospeSnennR renos, KaK B 

CnYqae nonnsnpyomnx n3nyqennR, a qepe3 Hapyntennfl mnanonornrecroro 
r o ~ e o c ~ a 3 a  KneToK. npaena, 6onbmne s a ~ p y n n e n n ~  nnR 3 ~ c n e p n ~ e n ~ a n b n o ~  
p a 3 p a 6 0 ~ ~ n  ~ T O A  Konuenunn caasans~ c onpenenenneM cTenenn onTnManb- 
nocTn nnR nannoro opranns~a  Tex nnn nnsn YCnOBnR 0 6 n ~ a n n ~ .  K ~ K  n3- 

I 
I MepRTb 3 ~ y  - c ~ e n e n b  o n ~ n ~ a n b n o c ~ n "  ?. . . B KaKnx ennnnuax ee s s~anaTb?  

. . .  B CKOpOCTn pa3MHOXeHnR KneToK? 6 nX ~ n 3 ~ e c n o c o 6 ~ o c ~ n ?  . . .  ~ T H  

sonpots1 no cnx nop ne nMeoT R C H ~ U  O T B ~ T O B .  B naeanbnoM sapnanTe cTe- 
neHb OnTnManbHOCTW (Il0Ka3aTenb @W3WOnOrW'leCKOrO KOM@OpTa KneTOK nnn 
oprant i3~oe)  cnenosano 6s1 BsrpalwaTb B snne pacnpenenenm Ha npocTpan- 
cTse p e x n ~ o s ,  S T O  n03sonnno 6b1 OSnnaeMyv M Y T ~ ~ H ~ ~ I ~ O C T ~  npencTasnTb 
KaK pacnpenenenne na  TOM xe npocTpancTse sennrnnsl, 06pa~noR cTenenn 
onTnManbnocTn ( c  HeKoTopsm ~ o ~ @ @ n u n e n ~ o ~  nponopunonanbnoc~n). Ho 
pa3MepHOCTb npOCTpaHCTBa peSnMoB MOSeT 6bmb CTOnb 6onbmof3, S T 0  3aAa- 
qa ~ ~ c n e p n ~ e n ~ a n b n o ~  ouenKn TaKoro pacnpenenennn cTanosnTcR nparTn- 
W C K H  HessmonnnMon. 

M .  TeM ne Menee, naen, 3anomennsle B @nsnonornqecKoR KOHUelIUnH 
MyTarenesa, nonyqnnn B nocnenyomeM s ~ c n e p n ~ e n ~ a n b n y o  pa3pa60~Ky. K 
HaCTORUeMy speMenn snecb ssmsnnocb nsa nanpasnennfl. Bo-nepssn,   TO - 
n3yqesne MyTaUnoHHbU 3@@eKTOB cTpecca, - C O C T O R H W R  oprann3~os  n Kne- 
T O K ,  oqesnnno CBR3aHHOrO c @ n 3 n o n o r n ~ e c ~ n ~  nncKo~mopToM. B nameR 
cTpane  TO nanpasnenne p a 6 0 ~  p a 3 s n s a e ~ c ~  B M H C T W T Y T ~  unTonornn n re-  



BCRKOM cnygae B OCHOBH~U rlepTax. 60nbmaR sacnyra 3necb npnnannexnT, 
B 'IaCTHOCTH, vCnOJlb30BaHHD HCKYCCTBeHHbU MyTareHOB - HOHH3HPYDmHX 

nacb n H C X O ~ H P R  nocuma r.Mennepb, cornacno KOTOPOA HcKyccTBennaa 

nocslnKa r. Mennepa, cornacno KOTOPOA HCKYCCTBeHHbE MyTarenbl n, npexne 
Bcero. H O ~ H ~ H ~ Y D I Q ~ ~  nsnyqenn~~, nnmb y c K o p R D T npHp0nHbR 
MYTaUHOHHbR npouecc, ora3anacb HeBepHOA. H3y~enne 3 a ~ o n o ~ e p n o c ~ e A  
HHZIYUHPOBaHHOrO MYTareHe3a HI? IlpHBenO K BblCHeHHD ~~KOHOM~PHOCTI?A H 

necmsu ronax, nocne 06napyxenn~ lenouena 6ec~nmnno~oA rn6enn' 22. 

Kne~nn,  He cnocoba~e CaMOCTORTenbHO CHHTe3HPOBaTb THMHH B Pe3YJlbTaTe 
MyTnpoBannn onnoro n3 renoB, K O H T ~ O ~ H ~ Y D ~ X   TOT npouecc, MoryT pa3- 
BnBaTbcR nnmb B cpene, conepxamen MoneKynn o ~ o r o  HyKneoTnna. Ecnn B 

cpene neT Tnunna, ~ ~ K T ~ P H H  thy- ne P ~ ~ M H O X ~ D T C R  n nocTenenno norn6a- 
DT. Ecnn Xe B Cpene eCTb THMHH, HO B OSeHb ManOM KOJlHSeCTBe, TO 

KneTKH BenRTCR BCerO HeCKOnbKO Pas, t l  npH 3TOM B KYnbTYpe B03HHKaeT 
OqeIib MHOrO MYTaHTOB, C SBCTOTOA, B TbICR'IH pa3 npesmalomeA HX n0RB- 
nenne B nonynRunRx TaKnx xe 6 a ~ ~ e p n A .  pacTymnx B c6anancnpoeanno~ 
n n ~ a ~ e n b n o A  cpene. TaKoA sanoebm uy~arenes ,  n ~ y q e n n m  C. E. 6pecnepo~ 
c C O T P Y ~ H H K ~ M H ~ ~ ,  nornqno 6 m 0  O ~ ~ R C H H T ~  nnc6ananco~ nynoB HYKneOTH- 
nOB: eCnH B KneTKe HapYmeHO TO COOTIiOmeHHe KOHUeHTpaUHR HYKneOTtInOB 
( ~ ~ I ~ H H H  : rYaHHH : THMHH : UHTOSHH), KOTOpOe T ~ ~ ~ Y ~ T C R  nnR HOpManb- 
HOR pennnKaunn AHK, ~ o a p a c ~ a e ~  BepoRTnocTb O D H ~ O K  pennnKaunn, na 
Memo HenocTaDmero HyKneoTnna noncTaenReTcR onnn n3 nMeDoUlxcR B 

n 3 6 m ~ e  HnH 0 6 p a 3 ~ e ~ ~ R  npo6en, n qaCTOTa MYTHPOBaHHR renOB B xone 
c n n ~ e 3 a  AHK p e s ~ o  ~ o a p a c ~ a e ~ .  

0 6 ~ ~ 0 ~ i ~ e n b I i b E  nccnenosannn, samonnennsne B nocnennne nea n e c w  
TnneTnR no nnc6anancy nynoe nyltneornnos, nposonnsmnecn KaK Ha MO- 

nenbnsn: cncTeMax ( p e n n n ~ a u n ~  AHK l a r o s  in vitro) ,  TaK n Ha KneTltax 
B a ~ ~ e p n n ,  ~ P H ~ O B ,  Bwmnx pacTennn n X H B O T ~ ~ U ,  no~a3ann,  STO MyTaren- 

n n ~ n u :  nnc6ananc nynoe HyKneoTnnos conpoeoxnaeTcR noBsmenneu sacToT 
He TOnbKO TeHHbU, HO n XpOMOCOMHbU MYTBUHA, a TaKXB p e ~ 0 ~ 6 n n a u n A ~ ~ .  

IIpyroA npnuep nnc6ananca - napymenne onTnManbnoro CooTnomennR 
CKOPOCTeA c n n ~ e 3 a  AHK n 6 e n ~ a .  Ecnn Y 6aK~epnA n36npa~enbno npnTop- 
MO3HTb CKOpOCTb CHHTe3a BHK, HanpHMep HaJlHBHKCOBOA K H C ~ O T O A ,  TO W C -  

TOTU MYTHPOBaHHR reHOB CYUt?CTBeHHO B03paCTaDT, TeM bonee, qew CHnb- 
nee swaxena cTenenb nnc6ananca. no mnennn r. E. a p a n ~ n n a ~ ~ ,  06napyxn~-  

mero n nonp06~0 nsysaemero  TOT lenoMen, B ocnoBe e r o  nexnT napyme- 

nne npoueccoe penapaunn I I H K :  nopmanbno soann~alomwe B xone pennnraunn 
AHK pa3psms1 ee nnTeA ne ycneeam nnKBnnnpoeaTbcR penapaunonnmn l e p -  
menTamn n BO BpeMR nOCJIenYDmeA pennnKaunn npnBonRT K pa3noro pona 
MYTBUHRM. 

Boa~oxno, K 3TOA xe KaTeropnn RBneHHA OTHOCHTCR H ~ y ~ a r e n e 3 .  
BsnsmaeMsR B KneTKax p a 3 n b ~ n  CTpeccoesMn CnTyaunRMn. nasecrno, u ~ o  
cTpecc na KneToqnoM ypoane npnaonnT K napymennRM causn: paanan 1n3no- 
nornqecKnx n ~ H O X H M H ~ ~ C K H X  ~ ~ O U B C C O B ,  B TOM qncne n cnnreaa AHK. 
P. M. ~ a n r a n n ~ ~ ~ ,  nayqaDnrnA amecre c rpynnon coTpynenKos - c ~ p e c c o s a ~  
~ y ~ a r e n e a "  a MUr CO AH CCCP, obcyxnae~ pRn MoneKynRpnsn: ~ e x a n n a ~ o a ,  
cnoco6nsn npnsonnn  K ~ ~ K O M ~ ~ I H ~ U I I H M  RHK n MyTaunRM renoB. C Y T ~  3 ~ n x  
uexann3~0a. a ~oneqnom c q e ~ e ,  CBonnTcR K pa3onqnoro pona npoRsnennRM 
nncKoopnnnaunn nopManbno npoTeKaDmnx B KneTKax reneTnqecKnx npo- 
UECCOB. 

J lornqec~n CTpOAIiaR n BecbMa npasnonono6na~ c T o w n  3 p e n n ~  mo- 
netcynpnbn M ~ X ~ H H ~ M O B  nnc6anancna~ KonuenunR MyTaunonnoro npouecca 
nMeeT onnn npo6en: c ee no3nuHA KpaAne Tpynno 0 6 a ~ c n n r b  TOT laKT, 
 TO ysennqenne qacToTbl MyTnpoBannR B ycnoBnRx nnc6ananca no-pa3nomy 
abpaxeno nnR pa3nsn renos on no^ n TOA xe KneToqnoA nonynnunn. Mexa- 
nn3~a1 penynnnKaunn pa3nan renoe a 6 c o n ~ ~ n o  nnenTnqns1. Cxonno Y pa3nan 
renoB n cooTnomenne qeTspex nyKneoTnnoe. Ka3anocb 6s1, nnc6ananc 
nynoB nyKneoTnnos nonxen B paBnoA Mepe nossrmaTb My~a6nnbnoc~b scex 
renoB, - no 3 ~ o r o  ne n a 6 n ~ n a e ~ c ~  nn Y 6 a ~ ~ e p n A ,  nn Y npoxxen. 

M ~ B ~ C T H O ,    TO nnc6ananc nynos nyKneoTnnos oTnDnb ne orpannqn- 
BaeTcR BnnRnneM Ha xon pennnKaunn - on c ~ a 3 s m a e ~ c ~  na MnoxecTse Kne- 
Toqnan npoueccoa, a TOM qncne n na perynRunn aKTHBIiOCTH paanau r e -  
HOB. BpRn nn  oxn no comneeaTbcR, STO nncbananc nynoe nyKneoTnnoe, KaK 
n nnc6ananc cropocTen c n n ~ e 3 a  AHK n 6 e n ~ a ,  noeamanT omn6~n pennnKa- 
UnH AHK. HO TOnbKO nn 3TOT ~ e x a n n 3 ~  O ~ Y C ~ O B ~ H B ~ I ~ T  BeCb pernCTpnpY- 
eMaR B 3 ~ c n e p n ~ e n ~ a x  ' nnc6anancnsd ~ y ~ a r e n e 3 "  ? I~OCMOT~HM, VTO MOXHO 

CKa3aTb no 3TOMY I lOBOnY. 

npnuepno qeTsepTb selta nasan B nnTepaType naqann noRsnRTbcR 
c006menn~, IIOCBRUeIiHbDe snnRnnn na reneTnqecKne npoueccu PlYnKunonanb- 

Hano~nnu, ST0 renbl BCeX 6133 HCKnDqeHnR OpraIiH3MOB M O r Y T  HaXO- 
nHTbCR B TpeX @YliK~tl~IiaJIbIihU COCTORHtlRX: B COCTORHHH P ll p e C - 
c n n , Korna 06e HHTH AHK rena 06pa3yn~ nBoAnYD cnnpanb, KaK 6 u  
a a o ~ l m e n n ~ ~  OT snemnnx B O ~ ~ ~ R C T B ~ R ,  oco6enno Y ayltapnor, wonerynamn 
cneunanbnbn ~ ~ J I K O B ;  B C O C T O R ~ H H  n e p e n p e c c n n , Korna 6en- 
KosaR 'aamn~a' c rena cnnTa, HHTH BHK pacKpyqenu n na OnHOR n3 HHX 



B UleCTHLleCRTbDe rOLlbl 6bm0 06napyxeno2', q T O  eCnH CHHXpOHH3H- 
pOBaHHYD KYnbTYpY ~ ~ K T ~ P W R  KpaTKOBpeMeHHO 06nyqa~b B pa3HbE CpOKti 
Yb-nyqatm. TO no Mepe nponenxennfi KneToK no unKny pennnKaunn AHK 
~ y ~ a u n o n n h m  cneKrp nx n 3 ~ e n ~ e ~ c ~  - game MyrnpynT TO onnn, TO npyrne 
reHbL CI le~~anb~bDe OflblTbl nOKa3anL1, qTO flOBbUUeHHaR M Y T ~ ~ ~ ~ ~ H O C T ~ ,  no 
wepe nponsuxennR rneToK no unKny, nan 6bl c ~ o n b a n r  no MoneKyne nHK, 
coBnanaR c T O ~ K O R  pennmaunn: ren, HaxonRmRcR B COCTORHHH pennnlta- 
unn, MyTnpYeT npn neRcTBnn Yb-ny'qe~ game, qeM renu, e m  ne B C T Y ~ H B -  

mne nnn Yae npomenmne pennnKaunD. Ilenenne  TO, y~a3bma~mee na C B R J ~  

M Y T ~ ~ ~ ~ ~ H O C T H  rena  C e r o  ~ Y H K u H o H ~ ~ ~ H ~ M  COCTORHneM, 6bm0 HCflOJlb30Ba- 
HO llnR KBPTHPOBBHHR XPOMOCOM ~ ~ K T ~ P w R ,  HO LlanbHeRmeMY H3Y'leHHD He 
nonsepr anocb. 

B TOT ae nepnon Ha KneTKax n p o x x e ~ ~ ~  6bmo 06napyxen0,  TO renu, 
HaxonRwecR B nepenpeccnposannoM CocToRnnn, 3naqn~enbno rame BcTyna- 
DT B P ~ K O M ~ H H ~ U H D ,  rleM penpeccnposannbDe, ' ~ o n s a w e ' ,  rensr. 

Bcuope B onbrrax na ~ ~ K T ~ ~ H R X  6bmo nameno, 'ITO nepenpeccnpo- 
BannbOe renbl s HecKonbKo pa3 game MYTWPYDT npn neRcTBnn ~ o - c s e ~ a ~ '  n 

XHMnqeCKWX ~ y ~ a r e n o s ~ ~  n   TO npoueccu eoTopeaKTnsaunn nocne YQ-o6ny- 
qennR nnyT 3naqn~enbno 3@@enTnenee Ha nepenpeccnposannm renax, qem 
Ha penpeccnposannbu 31. 

Ha~oneu, yae B BocbMnnecRTm ronax 6bm0 ycTanosneno,  TO npo- 

ueccu TeMHOBOR penapaunn nospeanennn AHK Y KneTon MneKonnTaomnx Tan- 
ae 3naqn~enbno ~ @ @ ~ K T H B H ~ ~  OcymecTBnRbTcR Ha 'pa6oraouen" rene, qeu 

32 Ha rene, HaXOLIRWMCR B CocToRnnn penpeccnn . 
3ann~epecosasmncb aTnMn @aKTaMn, M ~ I  nposenn cepnD aKcnepnMen- 

TOE, ~ T O ~ H  BblRCHnTb, KaK BnHReT @YHKUnOHanbHOe COCTORHHe reHa Ha e r o  
M Y T ~ ~ H ~ ~ H O C T ~  B YCnOBWRX nnc6ana~ca  flYnOB HYKneOTHnOB. 

M~I ncnonb30sann B namnx onbrrax KneTKn n p o x a e ~ - c a x a p o ~ n ~ e ~ o e  - 
nn3mnx ~ Y K ~ P ~ O T ,  Y KoTopbn reneTnqecKnR annapaT oprannsosan npn- 
Mepno TaK xe, KaK Y sb~cmnx pacTennn n anBoTnbn. AnR c o 3 n a n n ~  nnc6a- 

nanca nynos HYKneoTnnos M ~ I  s 3 ~ n n  ~de--npoxxn, MyTanTbl c ne@eKTaMn 
renos, KonTponnpyDmx c n n ~ e 3  anennna, n, CnenoBaTenbno, ne cnoco6ns~  
06ecfleq~BaTb c e 6 ~  3TWM HYKneOTHBOM. T a ~ n e  KneTKn XopOmO pa3MHOXaDTCR 
B cpene, conepxamen anennn, n 6blc~po npeKpamaDT nennTbcR Ha cpene 
6e3 anennna. Paspa6o~as CneUnanbHYD TexnnKY 3 ~ c n e p n ~ e n ~ a ,  ~ b r  onpe- 
ZIenRnH WCTOTY B03HWKHOBeHnR peBepCOB y KneTOK OnHoR H TOR Ze Kynb- 
TYPU n p o a r e ~  B nsyx Kpannnx CnTyaunRx - B ycnosnRx c 6 a n a ~ c n p o e a n ~ o r o  
nyna HyKneoTnnos n B ycnosnnx cnnbnoro nnc6ananca no anennny. 

OTM~TWM, ST0 PeBepCbl, Y KOTOpbU BocCTaHaBnnBaeTCR C ~ O C O ~ H O C T ~  

CaMOCTORTenbHO CnHTe3WPOBaTb aABHWH, MOrYT B03HWKaTb 36 c4eT MYTaUtlR 
~ B Y X  TnIIOB: 3a C W T  '06pa~nsn'  MyTaunR nepeonaqanbno napymennoro 
Am-reHa ( ~ O K Y C H ~ E  M Y T ~ U H ~ )  H 38 CqeT -npRMbu- MyTaUnR B reHaX-CYn- 
peccopax ( cynpeccopna~e ~ y ~ a u n n  l. P e r y n ~ u n ~  aKTnsnocTn BTWX renoB, 

T. e. nx nepexona B PenpeccapoeaHnoe nnn nepenpeccnpoeannoe COCTOR- 

line, 0 6 e ~ f l e ' l ~ ~ a e T ~ R  pa3HbMH MeXaHH3MaMH. T ~ K ,  npH IianHqHH B CPene 

anennna, renu, KonTponnpyDme e r o  C W H T ~ ~ ,  naxonnTcu B COCTORHHH pen- 
peccnn, n TonbKo ncqepnanne anennna ssoblsaeT anrnsaunD, nepenpeccnD, 
3THX TeHOB. re l ibFc~f lpec~opbl ,  o 6 w n o  KOHTpOnHpYD~e CHHTe3 PHK, BePo- 
mnee scero  IiaXOnRTCR B nepenpeccnposannoM COCTORHHH Bce B P ~ M R ,  ne- 
3aBHCHMO OT TOTO, HMeeTCR B Cpene anelitin UnH HeT. nepe~oc f l  KneTKH H3 
cpensl, conepxaaen anennn, B cpeny 6133 anennna n onpenenRR B o6onx 
CnY'IaRX '4aCTOTbl B03HHKHOBeHHR JIOKYCHbU tl CY~peCCOpIibn MYTBUHR, Mbl 

nOnY'IHnH B03MOXHOCTb BbUlCHHTb, KaK BnHReT nnc6ananc IIYnOB HyKneOTH- 
LlOB Ha 'IaCTOTY MYTHpOBaHHR TeHOB, HaXOllRmHXCR B pa3HOM #YHKUHOHanb- 
HOM COCTORHHH. 

P e s y n b ~ a ~ u  o~a3anncb  secbMa nnTepecnaPrn. B cpene 6e3 anennna 
( A ~ ~ - - K ~ ~ T K M  3WCb MOrnH HeCKOnbKO pa3 IlOnenHTbCR 3a CqeT -OCTBTO'~- 

no ro  p o c ~ a '  1, rne  06a rena naxonnnncb B C O C T O R ~ H H  nepenpeccnn, qac- 
ToTa nx MyTnposannR 6bma npnuepno onnnaKosoR - Ha ypoene 10-8 Ha 
KneTKy Ha nenenne. Onna~o B cpene, conepramen anennn, r n e  renu-cyn- 
peccopb1 npononxam " pa60TaTb', a renbl, KonTponnpyDme CHHTBJ anenn- 
na, ' s s r n n ~ q a ~ ~ c ~ ' ,  nepexonm B cocToRnne penpeccnn, qacToTa MYTHPO- 

sannR anennnosoro rena  yMenbmanacb n o w n  s cTo Pa3, no 10-1°, a qac- 
TOT8 MYTHpOBaHnR reHOB-CyflpeCCOpOB YMeHbUanaCb BCerO B HeCKOnbKO 
pas. T a ~ n e  OllhlTbI MU MHOrOKpaTHO IlOBTOpAIIH Ha HeCKOnbKHX UITaMMaX 
npoaaeR n neyKnonno nonyqann onnn n TOT xe pesynbrar :  nepexon K 

COCTORHHD nnc6ananca no anennny p e 3 ~ o  nosbuuan WCTOTY MYTHPOBaHHR 
renos, KonTponnpyDanx e r o  c n n ~ e 3  ( O T  15 no 150 pa3 nnR passan mTaM- 
MOB), n nnmb ne3naqn~enbno ( s  2-4 pasa l  - renos-cynpeccopo~.  Ecnn 
IIpH HanH'lHH aneHHHa relibl, KOHTPOnHpYDIIIHe e r 0  CHHTe3, MYTHPYDT B 

LleCflTKH n COTHH pa3 pexe, qeM r e ~ b ~ - ~ y ~ p e C ~ ~ p h l ,  TO B oTcyTcTeae aue- 
nnna qacToTsr MyTnposannR 06enx rpynn renos npnuepno cpaenneaoTcfl. 

6bm0 oqesnntio, STO TaKyD ' r ennya c n e u n @ n ~ n o c ~ b "  nnc6ana~cnoro  
~ y ~ a r e n e s a  OAHHM TonbKo nnc6ananco~ nynos nyKneoTnnoe 06bRcnn~b ne- 
B03MOZHO. M IlepBOR IiameR nOflblTKOR 6smo O ~ ~ R C H H T ~  3TH pe3ynbTaTbl TeM, 

STO renbl, naxonRmHecfl B penpeccnposannoM c o c ~ o ~ n n n ,  HaMHOrO YCTOR'IH- 

see K MyTarennoMy 3 @ @ e ~ ~ y  nnc6ananca, qeM renbl. HaxonRmecR B COGTO- 
3 3 Rnnn nepenpeccuu . 

O n n a ~ o  Kauosa snecb ponb @yn~unonanbnoro COCTORHHR renos n 
KaKosa - s@@eKTa nnc6ananca nynos n y ~ n e o ~ n n o s ?  

q ~ o 6 b 1  orsernTb Ha 3TOT sonpoc, namn ronnern  A. H. q e n y p n o ~  n 
H. MMX osa-~enosa  34 npoeenn ananor nqnsDe 3 ~ c n e p n ~ e n ~ s 1 ,  ncnonb~oeae mTaMM 
npoxxeR, cn0~06nbcR CaMOCTORTenbHO CHHTe3HPOBaTb BCe HYKneOTHnhI, HO 

COnepXamHd MYTaUHH, 6 n o ~ n p y ~ m e  CHHTe3 nBYX aMHH0KHCnOT - neRUHHa ti 

nn3HHa. r e ~ b l ,  KOHTpOntlpYDmHe CHliTe3 neRunna, HaqtlHaDT BKTHBHO 'pa6o- 
TaTb- nHmb nPH HC'lepflaHHH B Cpene 3TOR BMHHOKHCnOTbl, qTO, OnHaKO, 



HHKBK He CKa361BaeTCR Ha # Y H K u H O H ~ ~ ~ H O M  COCTORHHH T e H O B .  KOHTpOnHpY- 

DMX C H H T ~ B  n n 3 n ~ a .  B w p a w s a ~  Tame ItneTlcn B cpene, conepvameR noc- 
TaTO'lHOe KOnHqBCTBO neRunva (K0rna T e H W ,  KOHIPOnHpYD~e e r 0  CHHTB3, 

penpeccnposaswl, nnn B cpene, p e 3 ~ o  0 6 e n ~ e ~ n g ~  no  TOR aMvHoKncnoTe 

( ~ o r n a  renu, KonTponnpylorrme e ro  c n n ~ e 3 ,  nepenpeccnposassr), 3TH aBTo- 

PW OnpeAenRnH 'IaCTOTW B03MHKHOBeHHR MYTBUHR B n e R U H H O B O M  relie, B nH-  

JHHOBOM reHe H B renax-cynpeccopax. P ~ s y n b ~ a ~ s ~  6wnn aHanornqHs1 TeM, 

K O T O ~ ~  MW nonyqnnn B onncanssu sme ousrrax: po  Mepe 0 6 e n ~ e n n ~  cpensl 
neRUHHOM M Y T ~ ~ H ~ ~ H O C T ~  nB;RunnOBOrO reHa noslmanacb B AeC:RTKH pas, 

renos-cynpeccopoe - B HecronbKo pas, a r e s a ,  KonTponnpylomero C H H T ~ J  

n n ~ n ~ a ,  ~ 0 0 6 1 ~  He n s ~ e n ~ p a c b .  Ho ne@nunT no neRunHY HnKaK ne Mor 
noBnnRTb Ha nnc6ana~c nynos ~ynneoTnnos! El  TOM cnyqae cTaHosnnocb 

O~~BHAHbhl. 'IT0 H3MeHeHHe M Y T ~ ~ ~ ~ ~ H O C T H  r e H O B  06ycnosnnsanocb TOnbKO 

H3MeHeHHeM HX @YHKUHOHanbHOrO COCTORHHR. 

H a n o ~ ~ n ~ ,  STO B onbrrax K a K  c aneHnnoM, TaK n c nenunnou M ~ I  on- 
penennnn c n o H T a H n y D M Y T ~ ~ H ~ ~ H O C T ~  renoB - HnKaKnx H C K Y C -  

CTBeHHW MYTareHOB He HC~Onb3OBanOCb. E A H H C T B ~ H H ~ ~ ~  H3MeHRDWMCR 

napaMeTpoM 6sno @yHlcunoHanbnoe cocToRnne K O H T p O n H p O B a B l U H X C R  renoB, 

conepxanne xe B cpene anesnna, K a K  n conepnasne nenunna, nrpano ponb 

nHmb PerYnRTOpOB r e H H O R  aKTHBHOCTH.  TO H ~03BOntln0 HaM npellnOn0- 

U1Tb. ST0 rlaCTOTa CnOHTaHHOrO MYTHpOBaHHR r e H O B  O ~ Y C ~ O B ~ H B ~ ~ T C I I  HX 

@YHKunonanbnbhl COCTORHHeM - nepenpeccnposannble renbl  MYTHPYDT 3naqn- 

TenbHo qame, veM reHL.1, naxonnmnecn B cocToRHnn penpeccnn. 3 ~ y  cncTe- 

MY npencTasneHnA M ~ I  ~ a 3 ~ a n n  - @ Y H K U H O H ~ ~ ~ H O R  K O H U e n U H e R  MYTaunoHnoro 

npouecca* 35. 

K 3TOR xe KaTeropnn R B n e H H R  OTHOCRTCR, n o - B N ~ H M O M ~ ,  H @ B K T ~ I ,  

OnHCaHHbE B p a 6 o ~ e ~ ~  H HHTepnpeTHpOBaHHbE aBTOpaMH KaK ' ~ A ~ ~ T H B H ~ R  

~ ~ ~ a r e n e 3 '  : nossmettnan vacToTa s o 3 ~ n r n o e e n n ~  ~ac+-  MyTaHToB y 6 a ~ ~ e -  
PHR,  BblpaMBaeMbLX B YCnOBHRX, rile eAHHCTBeHHbhl HCTOqHHKOM 3nepreTn- 

'lecKoro C Y ~ C T ~ ~ T ~  cnyxnna n a ~ ~ o s a ,  ne Y T H ~ H ~ H ~ Y ~ M ~ R  H C X O A H ~ M H  KneT- 

KBMH. 

%M xe MOXeT 6brrb 06ycnosne~o  H3MeHeHne M Y T ~ ~ ~ I ~ ~ H O C T H  renos,  

nepexonRmx n3 penpeccnpoBaHnoro B nepenpeccnpoeannoe COCTORHne? 

Cnopee Bcero, TeM xe, 'ITO H npy rne  nepeqncnennse sme C O ~ ~ I T H R ,  qac- 

TOTB ~ o ~ o p s n :  C B R ~ ~ H ~  c @YHKunHanbHW CocToRHneM reno6 - nonsepnen- 

H O C T ~  n e R c ~ s n D  BnemHnx MyTareHos, penapnpyeMocTb n T. n. KOH@OPMBUHR 
reHoB, nepexonRmnx B ' ~ K T H B H O ~ '  CocTORHne, pes ro  n s ~ e n ~ e ~ c ~ ,  ren rar 
6~ ' p a ~ K p b B a e ~ ~ R '  H CTaHOBHTCR donee AOCTYllHbhl AeRCTBnD pa3Hbn: @ep- 
M ~ H T O B ,  a Tame passbu BHyTpnrneToqnsu M ~ T ~ ~ O ~ H T O B ,  COBOKynHbW a@- 
 KT KOTOPbU H C03AaeT C ll 0 H T a H H W MYTaUtlOHHm @OH. El 3TOM 

OTHO~~HHH cnoHTaHHbd ~ y ~ a r e ~ e s ,  n o - B N ~ N M O M Y ,  Mano rleM OTnnqaeTcn OT 

A P Y ~ H X  r e ~ e ~ n ' l e c ~ t 1 - 3 n a ~ n ~ b n :  c06mnR. COBePmawmxcR c yqacTneM n H K :  
penapaunn, p e ~ o ~ 6 n n a u n n ,  a ,  B O ~ M O X H O ,  Tarne ronsepcnn n aMnnn@nraunn 

TeHOB, W X  B3aHMOneRCTBnR C M06nnbIibhl~ 3neMeHTaMH. MYTHPOBBHHR XPOMO- 

COM. 60nbUbl~ AOCTOHHcTBgM 3Tnx npellc~aBneHnR I lBnReTCR HX AOCTYnHOCTb 

arcnepnMenTanbHon n p o s e n r t e .  Lonee npran BblpaXEHHOCTb onncannsn: Beno- 
MenoB y ~ Y K ~ ~ H O T  no cpneHeHnD c npqltapnoTaMn ( y  ~ o ~ o p b u  n ~ ~ e n e n n e  
@ynKunoHanbnoro COCTORHWJI reHa MeHneT e r o  M ~ T ~ ~ H ~ ~ H o c T ~  nnmb B ne- 
CKOnbKO pa:,) nerK0 06aflcnn~a o6men3sqc~nbun pa3nH'IHRMH B CTPYKTYPHOR 

oprann3aunn reHoMa y ~ T H X  nsyx r p y n n  O ~ ~ ~ H H ~ M O B .  

3 a ~ n o v e n n e  
Ha npnMepe MyTtIpOBaHnR renos ~y npocnennnn O C H O B H ~  aTany pas- 

BnTnR npenr:Tasnennn o MyTaunonnoM npouecce - OT nepsm n a ~ ~ p @ n n o c o @ -  

C K H X  nocTpoeHnR naqana namero seKa no cospeMennsa: nonsrroK nOHRIb 38- 

KOHOMepHOCTn H MeXaHH3Mbl 3TOr0 BanHeRmerO CBORCTBa  XHBbLX OpTaHH3MOB. 

M ~ I  Bnnenn, 'ITO n n  onna n3 paccMoTpennsn sbme ~oHuenunR He OKa- 

sanacb a6cona~no omn60q~oR - omt16oqnsun 6bnn nnmb CTpeMneHHR npHAaTb 

KaXllOR n3 H H X  ynn~epcanbnbm XapaKTep. Talc, Konuenunn MyTaunoHHbLX ne- 
pnonos xopomo cornacyeTcR c TeMn cnyqamn reHeTnrecnoR ~ e c ~ a 6 n n b -  

HOCTH, IIpHMepaMH KOTOpbM MOrYT CnYXHTb K ~ C K ~ A H ~ ~  MyTareHe3 ti ApYrHe 
cnTyaunn, 0 6 y c n a s n n ~ a e ~ b e  cneUtI@HKOR oprann3aunn reHeTnqecKoro anna- 
paTa K ~ ~ T o K ~ ' .  K o n u e n u n ~  ' ~ ~ ~ ~ c ~ T c T B H R  - OTCYTCTBHII. OnHCbBaeT TI? BHnb l  

MYTBUHR, K O T O P ~ E  06ycnosnens1 yTpaTaMn 6onee nnn Menee npoTRxennsn: 
YqaCTKOB n H K .  K o ~ u e n u n R  IlOCTORHCTBa MYTaUHOHHU CneKTpOB OTpaXaeT 

O C O ~ ~ H H O C T H  MyTaunonnoro npouecca y KneToK n oprann3~os .  naxonRwxcR 
B c~a6nnbnbn ycnosnnx 0 6 n ~ a ~ n n .  A n a n ~ a u n o ~ n a R  nonuenunn, no KpaRIieR 
Mepe B @eHoMeHonornqecKoM oTnomeHnn, nono6na TOR CnTyaunn, Korna 
YCnOBHIl  B H e m H e R  Cpenbl BbrtbBaDT nepenpeCCHD H TeM CaMbM nOBblUlaDT 

H3MeH'lHBOCTb TBX TeHOB, MyTaHTHbE @OpMbl KOTOphU MOrYT HMeTb CeneK- 
T H B H Y D  UeHHOCTb.  $ H ~ ~ O ~ O T H ' I ~ C K ~ R  K O H U e n U H R  llOA'll3PKHBaeT, XOTR H B 

o6men BnAe, TY 60nbIUyD pOnb, KOTOpaR IIpHHaAJleXHT B MYTaUHOHHOM np0- 

uecce @ n 3 n o n o r n q e c ~ o ~ y  cTaTycy KneTor, e ro  oTKnoHenno OT r o ~ e o c ~ a 3 a .  

Konuenun~  nnc6ananca CTpeMHTCR KOHKpeTH3HpOBaTb IIOHRTHe ' @ H ~ H O ~ O ~ H -  

WCKOrO ~ H c K o M @ o ~ T ~ ' ,  CBR3bBaR ~ y ~ a 6 t I n b H o c ~ b  KneTOK C H a p y m e H H R M H  

HopManbnsn ycnosnn c n ~ ~ e 3 a  n H K  ti 6 e n ~ a .  Ha~oneu,  @ynlcunonanbHaR  on- 
u e n u n n  oTpanaeT ponb c ~ p y ~ ~ y p n o - @ y n ~ u n o n a n b ~ o r o  COCTORHHR caMnx my- 
~ n p y ~ m n x  renos B nx MyTaUnoHnoR n 3 ~ e n q n e o c ~ n .  cKoppennposaHHocTb nx 
' @ ~ H K u H o H ~ ~ ~ H o R '  tl MyTaUHOHHOR aKTHBHOCTn B O T B e T e  Ha AeRCTBHe  

CTpeCCOBbu nnn reHoMa @aKTopoe ~ K J O ~ ~ H H O R  ti 3HAOreHHOR npnponw. B 
AeACTBHTenbHOCTH, TaKHM 06pa30~.  peanH3yDTCR B C e  nOrH'4eCKHe 803- 

MOXHOCTH. 

h1 TTenepb 3HaeM 0 MYTaUnOHHOM IIpOUeCCe YXe AOCTaTOqHO, ' ~ T O ~ U  

IlOnbiTaTbCR HaMeTnTb OCHOBHbPe e r 0  3aKOHOMepHOCTH. MOXHO AYMaTb, 'IT0 

pemaoman ponb B cnonTannon ~ y ~ a 6 n n b n o c ~ n  KneTor npnnannexnT C T ~ Y K -  

TYpHOR oprann3aunn n @ynKunonanbnoMy C O C T O R ~ H D  nx reneTnvecKoro 



a n n a p a T a .  P o n b  xe @ a K T o p o e  BHemHeR c p e n b l  B ~ y ~ a r e ~ e s e  - T p o R K a R :  a )  

HeKOTOpbE H 3  3THX @aKTODOB M O r Y T  CaMH C n y X H T b  M Y T a r e H a M n ,  BbQbB2.R 

O n H o K p a T n o  O c y u e c T B n n l o m n e c R  r e n e T n s e c K n e  n 3 w e ~ e ~ n q ;  6 )  B ~ e ~ o r o p b n  

CJly'4aRX T a K H e  H3MeHeHt lR  M O r Y T  KBK 6 b l  - 3 a n y ~ K f l ~ b -  P438ePTbIBaDUHRqR BO 

B p e M e H n  MYTBUHOHHbR npouecc, K o r n a  n e p e n s n o e  M y T a u w o n n o e  co6bmn.q  B~I-  

3 M B a e T  r e H e T H ' l e C K Y D  H ~ C T ~ ~ H ~ ~ H O C T ~  ; 8 ) HBKOHPU, YCIlOBHR C p e A b l  0 6 n T a -  

HHR M O ~ Y T  B n n R T b  H a  @ y n ~ q n o n a n b ~ b m  c T a T y c  r e a o M a  K n e T o K ,  p e n p e c c n p y f i  

OnHH H B e P e n P e C C t l P Y R  n P Y r H e  r e H y ,  T e M  CaMbIM CYUeCT4eHHbIM 0 6 p a 3 0 ~  H3-  

MeHRR 'IaCTOTbl HX MYTHPOBaHnR. M XOTR MOneKynRpHb le  C O ~ H T H R ,  I I P H B O L I R -  

W e  K P a 3 H O r O  D o n a  MYTaqHRM, a T a K X B  MOneKYJlRpHbE H3MeHeHHR r e y e T t 4 -  

qeCKHX CTPYKTYP, 3 ~ n  M y T a u n n  n p e n c T a s n R l o m n e ,  so B c e x  c n y v a n x  M o r y T  

6 b K b  CXOIIHbIMH, COOTHOmeHHR W C T O T  MYTHpOBaHVR pa3Hbot r e H O B  H Pa3Hbot 

XPOMOCOM B Pa3Hbot CHTYaUHRX M O r Y T  0 9 e H b  CHnbHO p a 3 n H S a T b C R ,  O T p a X a R  

3 a K o H o M e P H o c T n M y T a u n o H n o r o  n p o u e c c a .  

HI 3 n a e ~  c e f t s a c  m e c n  o c n o s n b o t  T n n o s  r e n e T n v e c K o n  HSM~HSHBOC- 

T H :  MYTHPOBaHHe TeHOB;  CTPYKTYPHbE I l e P e C T P O R K H  XPOMOCOM: BHereHHbOe t l  

B H Y T p H r e H H b E  ~ ~ K O M ~ H H ~ U H H ,  8 K n D q B R  @BHOMBH KOHBepCHH r e H O B ;  B3aHMO- 

n e R C T B n e  r e H O B  C ~ 0 6 n n b ~ b ~ n  r e H B T H q e C K t l M H  3 n e M e H T a M H :  aMnnHO)nKaunD 

OTZlenbHbot renos nnn n o K y c o e  x p o ~ o c o ~ ;  n s ~ e ~ e n n ~  sncna x p o ~ o c o ~  B r e -  
HOMB. Ecnn Hama r n n o ~ e 3 a  o CBRJH sacToTt.1 O c y r n e c T B n e H n R  X O T R  6b1 H ~ K O -  

T O p b n  H 3  3THX C O ~ L I T H R  C @YHKUHOHanbHbhl  COCTORHHeM r e H O 8  6 y n e ~  non- 
T s e p x n e n a  B nPRMbot s K c n e p n M e H T a x  n. co s p e M e n e u ,  n o n y s n T  c T a T y c  s c e -  

O~UHOCTH,   TO n p n s e n e T  K K a p n n n a n b H o M y  n s ~ e n e ~ n r ,  n p e n c r a e n e n n f t  o po- 
n H  BHemHeR C p e n b l  8 HaCnenCTBeHHOR H3MeH'iHBOCTH: OKaXeTCR,  ' IT0 M y r a -  

UHOHHbm C n e K T P  O T p a X t e T  @ Y H K u H O H ~ ~ ~ H O ~  COCTORHtle r e H O M a  KnBTOK B 

AaHHbot YCnOBHRX HX O~HTBHHR, n p n s e M  reHb l ,  n a n 6 o n e e  a K T H 8 H O  PDYHKUHO- 

~ n p y ~ m n e ,  MYTHPYDT same n p y r n x  r e H O 8 ,  n a c c n s u b n  B nannon c n T y a u n n .  

3 ~ a  ~ ~ K O H O M ~ ~ H O C T ~ ,  e c n n  ona 6 y n e ~  n o n T s e p m n e n a  H a  p a 3 ~ s n  O ~ W K T ~ X ,  

nOMHMO C ~ ~ C T B ~ H H O R  MeTOLlt lqeCKOR H MeTOnOnOrH' leCKOR Uf2HHOCTH. MOXeT 

n u e r b  6 o n b m o e  ~ n a s e n n e  nna n y s m e r o  n o H n M a n n a  npouecca jsonrounn. 
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