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1. AdnatoKcuH (AF)
MPOHWHAET B HNETKY

3. Gopmupyetca

2. ADnaToKcHH yceaneaerca
MNP NOMOLUH epmeHToB

onacHoe geWecTBo
o €

s epMEHT
AF* <

>

4. QHO atakyer
AHK Knethu

3apoxaeHne paka

KneTtka nevyeHu

3\

e y
r i o

AHK

PakoBble KNeTKu

b, B 6onbWwHHCTRBE

Chy4yaee NoEpemJeHHan

[JHK BoccraHaenneaetca,

HO MHOMAA. ..

6. Knetha pasmHoMaeTca

[0 MOMEHTa BOCCTAHOBNEHUA
noepexgeHHon AHK

1 HaBCeraa ocraerca
NOBPEAEeHHOH — BO3HHHKAIOT
PaHOBbLIE KNETHH

Mocne NPOHMKHOBEHKMA B KNeTKK (Wwar 1) 6oAbWHHCTBO KaHUePOreHOB caMM No cebe He 3anycKaioT npouecc

paka. CHayana oHW JONMHHLI NPEBPATUTLEA B GoNee aKTHBHbIE BellecTBa (Wark 2 1 3) ¢ NOMOLLLI0 UrpawLIMX

BaMHEHIWYIO Ponb GEpMeHTOB. 3aTemM 3TH KAHUEPOreHHbIE BEWECTBa MOTHO NpMKpenaoTes K JIHK ket

v HOPMUPYIOT HOMNNEKCH KaHueporeHHelx AHK, uau apayTe! (war 4).
Ecnu apayKTel kaHueporeHHslx JHK He GyayT BOCCTAHOBAEHLI MM BEIBEAEHLI M3 OPraHW3Ma, TO OHK

NOTEHUHANLHO MOTYT BhI3BaTL CHOM B reHeTMYeCKOM QYHKUMOHUpOBaHWK KneTkW. OQHaKo npupogda myapa.

3TW anAayKTBI MOryT GbITh BO3BPaLleHbl B HOPManbHOe COCTOAHKE, M B BONbWKWHCTBE CNYYaeB 3TO NPOMCXOAMT

A0BONLHO BbicTPO (war 5). OgHaKo eCAM OHK ellle NPUCYTCTBYIOT, KOrAa KNeTHa AenHTCA W GOPMHPYET HOBLIE

[LOMEPHHE KNETHH, NPOHCXOAMT reHETUYECKOe NOBPEHAEHUE H 3TOT HOBbIH FreHEeTUIECKHA aedeKT (MnKM MyTaumra)

nepeaaeTca BceM HOBLIM KNeTKam, KoTopble GOPMUPYIOTCA B AanbHelwem (war 6)7.
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2. AQnaToKcUH yCcBaKMBaETCH

1. ApnatoKcuH (AF)
NPOHWKAET B HIETHY
NP1 NOMOLWK PpepmeHTa

=5

loBOpS NPOCTLIM A3bIKOM, ccTeMy depmenTa MFO MOMHO cpaBHUTL C GabpUKO BHYTPU
HenpepbIBHO GYHKUMOHUPYIOWEH KNeTKU. PaznuyHble XMMUYEeCKUe BeLLeCcTBa, UK Chipbe,
NocTynatT Ha habpuHy, rae oCyLWEeCcTBAAKTCA BCE CAOMHLIE peaKUuM. ChipbeBble
matepuanbl MOryT NOJIBEPrHYTLCA COEMHEHWIO MK pacliennexuio. Mocne npolecca
npeotpa3oBaHMA XMMHUYECKKUe BELLeCTBa, BXOAALLME B COCTAB Cblpbs, FOTOBL! ObITh
OTTPYHEHHbIMU ¢ GabPUKKM M NPEBPATUTLCA B NPEUMYILIECTBEHHO HOPMalbHbIE,
6e3onacHble NPoAyKTbl. OAHAKO B pesynbTaTe 3TUX CAOMHLIX NPOLECCOB MOMYT
06pa30BbIBATLCA NO60YHbIE NPOAYKTbI, KOTOPbLIE YPe3BbIYaMHO onacH.l. peacTaBbTe
cebe JbIMOBYIO TPYOY Ha HacTosleild pabpuKe. Ecau 6bl BaC NONPOCHAK NPHKATL AMLLO

K OTBEPCTHIO 3TOM TPy6hl M FTNYy6OKO AblWaTh Ha NPOTAMEHMM Napbl YacoB, Bbl Gbl
OTHKa3aNuChk. BHYTPH KNETKK ONacHble N060YHbLIE NPOAYKTLI, ECIK He KOHTPOIMPOBaTL

UX efCTBMe, NPeBpallaloTea B BLICOKOAKTHBHELIE NPOAYKTEI METaboNKM3Ma adaTOKCHHA,
KoTopble 3aTemM aTaKyoT [IHK HAeTHH W NOBPEeXAaloT ee reHeTUYECKHUI Koa.

#" "R 9
0" & ! " & "
D % 9 M 5
1 9 3 , , !
H6/
$ 3 - D
@ | /L ?2 qJ! o &
9 I D & ' $ 9
& ! & $ & 9
9 ! - , " 02



250
g CHW¥eHWe aKTUBHOCTH
£ 200 hepmeHTOB Ha 76%
% NPy HA3KO6ENKOBO
L 150 Juete
2
38 100
&
=
E 504 i
=T
0 |
20% 6enka 5% 6enka
! #H" ! & ! 9
* $ D 3 4 "
$ ! ! 9 02! &
! $ "+ ! $ " I #D &
D I 5 :J! I & 3
& 9 ! "% " 1%02
300+ |
O 20% 6enka
250+ @ 5% 6enka
200+ CHUMEeHMe NPUKPEeNneHuns
— K XpomartuHy Ha 68%
150+
L L CHUIKEHWE NPUKPENNEHUa |- -
100+ K IHK Ha 72% CHU¥eHWe NPUKPENIeHns
| K 6enky Ha 66% .
"I T
O i I T 1
OHK XpomatuH benok
! #"&" 3 $
7 , 1 & " 3
& 9 - ,
02 ' D & "o E 9 -
3 ! & ! & Q" ! $ & "
3 " 2 % $ . "
& ) ! D 3 , Q" "o+
" & & 3 ! ,
% ! , ! , %
& ! 3 I & " D $
% % % 4



D

u
% 3 !
. % 9
9 ! "% % *S 2
, I % J
&
1 3 3 !
" " &
% ". % - |
I & $ , "
% & '
D ,
" T $ "
" % E I % "
| , " & &
! - - 3
" , D
& " $ :
! 3
- I D
" 3 D99
3 & D
I 0 ,
" i % 0 "
% I & " 3
$ % - % . $J
& % 6
!
! " $ &
$ .
= &, >
" !
"% &  ° 3
3
| % % | "

W Q)



PeaKuusi o4aros

3,5

03 3 0 %91

$ - !
3 D99
9
D % % ,
-
I I
* %

'oo*x

5%

[lona 6enka B nuLLe

20%

?L



% ! & . ?4q @ I3 %!
- - & 9 ! & ,
! 3 /L q
- # & , ! & $
-, $
. - %
. & , :
@ D 9 -1 3 D 0
$ , n " | % P 56 ,
_ , I ?
- I /L - & - 3
" / 11} I 6 &
100
oo
o
|-
4]
=
o
=
=
=
x
4]
[«b]
o
BbicoKas no3a adpnatoKcuHa Hu3kas no3a apnatoKcUHa
Hu3Kas no3a 6enka BbicoKas 03a 6esKa
! #" 0"
., 3 % oo /L q I & ,
I/L6/LJ! & , ! 3 I 3 & "

% & , I/L6/L6?J!



3 I * ! I * ! $
/L q " & 1/L6/L6?6/LJ!
% ' - % /L ¢ "
! " , % !
D & , ( , 3 %
! /L q " ! & , !
: &
D D $ & # & , Lo
" " " %
E D 3 I & 3 = >
’ 3 E?!!SF 3 "
" @ ! 9
! = > ! 3 ? q !
"= > $ &
/L g E & & $ ,
- | - |
E " | & , "
$ " 2 " & & !
' " % !
3 " 58 &, ! "
: L g v D $ L gq' &, &
$ - 7 3
& , $ 9 0 A ok
2 3 D , D 4 & , $
" % , $ & ! %
, | 1°§J@ 1, 3
$ I & '
E : $ & I %
% O 3 D I & " %
3 ! % " 3 %
% 3.

?1/



90 -

80 -

70 +

60

50 -

40 -

Pa3BuTHe 04aros

30 -

20 A

10 -

KonuyectBo 6enKa,
HeobxoauMoe ans pocta
opraHuama

4 6 8 10 12 14 20
[lons 6enka B nutanun, %

oO" D |, $
D 3 & !
, I & & 3
& &
% L q ; & D
3 % 3




PeaKuust oyaros

éUH

3 " / ! LL
% 3 J 67 LL
I3
9 & C &
$ &
9 & , %
3 L
" "
" 3 i
! D
/L gqJ! 3

= = = ®
200 235 275 300 350
Jlo3a apnaToKcKMHa (MK Ha Kr Beca Tefla B 1eHb)
"ogrE 9 & ,
& " /L q " !
3 ! & " 9
- , &
% $ ?q " ! $
0 3 3
[
3 & 1 = |
3 & % & - -
3 I &
3 % & % "
"1
% ' *3
4
%

—l— 20% 6enKa

—e— 5% 6enka
&
( : 3
&
- &
, 9
"3



3 1* I | * I 4 $
3 ! ( l ’ $
& ! 3 9 - , 4 &
" % D % $ % D %
! 1 HG q ]
, & ! 3 ! %
! & " ! ( $ "
' #
$ % 7
- - - , ! $
oD r ! D | /3)51 K 2
% & 2
RU [
100 —
2 . 20% KaseuHa
T
5 |:| 20% rnioTeHa
g 50—
§ [] 5% kaseuna
(o
Tun 6enKa
! #E" &
* 3 ! ! 3. " !
, ! , &, & I
/L q $ - ! !
* 3 1 & $ - - I
D & % ( 31 & "
$ " & ! % " , " ,
$ - 3
n ! , ! nn
& - ( 9 I
I & , * ,
" I & 3 ! & D
1 Ol | $ 1
3
o" % & ! % & , $! "
3 1

27



?F

3 Ix Lo ! 4 $
) 9
0 % , D ! %
$ "% ,
$ | & "
% * : $ $ %
& % "3 3 1
& % %SF! :5
" % $ " 3
3 & " , ! D "
" LL 3 ! 9 " :
& /L q! & LL , SFL S
3 ! 9 3 & ! %
$ 2 ¢ ! " LL 3 1 D % $
E 9 & $ LL L! &
"%! D & & & % !
" @ F
" ’ 3 D 5F % $
L FL | &
+ % 3 % ! %
& | 5?26:L q)J I & "
. 3 %! &
% 3 | % E "
% % $ 1 !
L, % D % I % % 3
&, ! & " R % "
31 % + 3 & %
$ & | 5°FE 13
3 e & &
b ;
& & * &
, " @ D &
2 % 4 , 6 &
" " ! $ % " 9 7 9 1&
. D99 3 ! &
, & | L6/L qJ! & 3 6



- PeaKkuus noAHOLEHHbIX ONyxonen

Peakuus oyaroB

3330
Bce nornénu
2350
240
6% 14% 22%
"HTS H % & LL
40 —
6
B u
20
L] 2
0_
Jlonsa KaseuHa B NuTaHuK, %
"HTS H" & ! 3
3 #
4 & D
" & & , "o & ! D "
D 6 , %
) 1 % 1 \ !
% D % & "%! $ " " , 1 &
D $ $ "1 &
$ %
% | g
I & % & 9 - , [|SNJ
9 ! 3 &
9 - % |SN! " &
&:F _ D , n n ’ &
$ - - D % %
& n

?G



%

%

?H






