
OT3bIB 
B e ~ y u e f i  OPTaHM3aIJElM O e ~ e p Z i J I b H o e  rOCyAapCTBeHHOe aBTOHOMHOe 06pa30sa~enb~oe 

p p e x , q e H H e  s b I c r u e r o  06pa30~a~m ( ( H a u ~ o ~ Z i J I b ~ b ~ f i  ~ccne~osa~enbcmfi  H~~xeropo~cmii  
r O c y J ( a p ~ T B e ~ H b 1 f i  YHHBePCHTeT HM. H.H. ~ ~ o ~ ~ Y ~ B c K o ~ o ) )  

H a  AMCCepTwHIO AHOXMHO~ rZiJlHHb1 EOPMCOBHM H a  TeMY: 

( < A H ~ H ~  MeXa3IM3MOB A ~ ~ ~ C T B ~ ~ E I  CTPeCCOBbIX @~KTOPOB H a  @ Y H K I J M o H ~ o B ~ ~ I M ~  C@PM~HTOB 

MeTa60JIEi3Ma 2 - d K c 0 r J I y T a p a ~ a  B JIMCTbXX KYKYPY36I)>, ~ I ~ ~ A c T ~ B J I ~ H H o ~ ~  H a  COHCKaXHe J?leH01 

CTeneHM KEtHAEiAaTa ~ H O J I O ~ H Y ~ C ~ X  HayK no ClleIJMaJIbHOCT5IM: 1.5.4 - ~HOXEIMHII H 

1.5.2 1 - @H~MOJIO~IIFI  kl ~HOXMNIHEI p a c ~ e ~ ~ f i  

AICTJ'~JI~HOCT~ T e M b I  B ~ I U O J I H ~ H H O ~ ~  pa60~b1: ~ C C J I ~ A O B ~ H M R ,  IIOCBR4eHHbIe M3YqeHMlO MeXaHM3MOB 

Z l A a l l T w E i  ~ ~ c T ~ H H B  K MelurIOuHMCX yCJlOBHXM IIpOki3paCTaHMX, H e  n e p e C T W T  6b1~b a K T y ~ b H b I M U .  

KJIIOYeByIO P O n b  'hpki  0 6 e c n e ~ e ~ k i ~  Y C T O ~ ~ W ~ B O C T M  PaCTMTeJIbHbIX OPTaHMSMOB K C p e A e  O ~ E I T ~ H W I  

M P W T  H3MeHeHIZII B M ~ T ~ O J I U ~ M ~  KJIeTOK, ITPORBJIXlO~MeCH B 83MeHeHMW aKTkIBHOCTH Pa3JIHYHbIX 

@epMeHTHblx CkiCTeM. ~ - o K c o ~ J T J ' T ~ ~ o B ~ X  KHCJlOTa RBnXeTCH OAHMM M3 B~~XH~#UIIIX HHTePMeAMaTOB KaK 

3Hepr'eTkIZieCKOrO, TaK ki  llJIaCTM'4eCKOrO O ~ M ~ H O B .  k I 3 ~ 9 e H k i e  MeXaHM3MO9, P e v J I k i p y I O ~ M X  aKTMBHOCTb 

@ ~ P M ~ H T O B  M ~ T ~ ~ O J I H ~ M ~  ~ - o K c o ~ J I ~ T ~ ~ ~ T ~ ,  B W O  N R  nOHMMaHMII ( P Y H K ~ ~ O H H P O B ~ H ~ I X  ~ ~ c T M T ~ J T ~ H o G  

K n e T M  KaK B HOPMUbHbIX YCJIOBkIIIX, TaK ki B YCJTOBkiSIX B03HUKHOBeHHX ~ ~ I I T M B H o G  P e a U H U  

K n e T o Y H o r o  ~ e T a 6 0 n M 3 M a  K C q e c c o B b I M  ( P ~ K T O P ~ M .  Eonee T o r o ,  M c c n e n o s a H M e  nepec.rpok 
M ~ T ~ ~ O J I H Y ~ C K H X  IIOTOKOB PaCKpbIBaeT JTepCIIeKTMBbI K CO3naHMlO MOAW$MJJH~OB~HH~IX COPTOB 

pacTeHHfi ,  Y C T O # ~ M B ~ I X  K 3KCTpeManbHbIM YCJlOBMIIM IIpOH3paCTaHMR. 

~ M C C ~ ~ T ~ ~ ~ I O H H ~ R  pa6o~a AHOXMHO~~ T.E. I IOCBXqeHa ~ T O A ~ O ~ H O M ~  ki MHOrOCTOPOHHeMY H3ySeHHIO 

~ e ~ Z l 6 0 J l H 3 M a  ~ - O K C O ~ ~ ~ T ~ ~ O B O #  MCJIOTbI, 0 6 e ~ h e 9 M B a l O ~ e r 0  B ~ ~ H M O A ~ # C T B M ~  MeX,Q' 

K a ~ a 6 0 J I k i Y e ~ ~ t i ~ 1 - i  H ~ H ~ ~ o J I ~ ~ s ~ c K H M H  ITPOueCCaMM B KneTKaX PaCTMTenbHbIX OPraHM3MOB. UeJIbIO 

p a 6 0 T b 1  XBJTXeTCa H 3 p e H H e  ( P H ~ H o J I o ~ o - ~ H o x ~ ~ M ~ ~ S ~ C K W X  aCneKTOB @ ~ P M ~ H T ~ T M B H O ~  pe~JIRl&Wi 

~ e ~ a 6 o n a s ~ a  2-o~corny~apa~a B n M c T b a x  H e K o T o p b r x  p a c ~ e s ~ 8  C3 M C4 T M n a  B ycnosxax c o n e B o r o  

cqecca, ranoKcHki ,  a T a m e  n p k i  06nyqe~ki1.1 c s e T o M  p a 3 n u s H o r o  c n e K T p a n b H o r o  c o c T a s a .  

3 H a Y k i T e J I b ~ O e  MeCTO B ~ M C C ~ P T ~ U ~ ~ O H H O #  pa6o~e 3aHMMamT MCCJleAOBaHMII MOneKyJIXpHbIX MeXaHH3MOB 

pel-'YllXI@iU aKTMBHOCTM 83YYaeMbIX @ ~ P M ~ H T O B  M B O C O ~ ~ H H O C T H  k l 3 0 $ e ~ ~ e H T 0 ~  2- 
o ~ c o r n y ~ a p a ~ ~ e r ~ p o r e ~ a ~ ~ o r o  KoMnneKca ,  r n y ~ a ~ a ~ n e r k t n p o r e ~ m b ~ ,  ~ e r ~ ~ p a ~ a 3 b 1  
AHrkiAPOKCkiKEICJIOT. ~ P O ~ ~ C C ~ I  P e v J I X q M H  M nepecTpO#KM M ~ T ~ ~ o J I M ~ ~ c K E ~ ~  IIOTOKOB, M e w  

K ~ T ~ ~ O J I H ~ M O M  ki ~ H ~ ~ O J I M ~ M O M ,  a TaIorce yrJlepOfiHbIM M a30THbIM O ~ M ~ H O M  B H a C T O X u e e  BpeMX 

H 3 p e H b I  cna60, YTO II03BOJIReT CZIHTaTb TeMY M C C J I ~ ~ O B ~ H M ~ ~  a ~ 7 y ~ b H O f i .  

Hayv~aa HOBH3Ha: A ~ o x u ~ o t i  T.G. IIpOBeAeHO KOMnneKCHOe !4CCJIeAOBaHMe perYJIR4MW @ ~ P M ~ H T O B ,  

~ U H U M ~ ~ E I X  W a C T k i e  B MeTa60JIM3Me ~ - o K c o ~ J I ~ T ~ ~ ~ T ~ ,  H a  ~ ~ I O X M M H ~ ~ C K O M ,  reHe'TM9eCKOM H 

~ I I H ~ ~ H ~ T H Y ~ K O M  yposmx. IIonyqe~ue BbIcoKooYkIueHHbIx  n p e n a p a T o B  U ~ O @ ~ P M ~ H T O B  Tm ~3 nMcTbeB 



K m Y 3 b I  M IIIIIeHkiUbI, AWIO B03MOXHOCTb BbIRBATb OTJIAYkIII B HX KHHeTMYeCKkiX X a p a ~ p k i C T H K a X .  

Bnepsb~e IIpOBeAeH aHWIA3 B O ~ A ~ ~ ~ C T B H X  HeKOTOPbIX CTpeCCOBblX @~KTOPOB H a  @ ~ P M ~ H T ~ T H B I - ~ ~  

aKTUBHOCTb A HaKOIIJIeHkie TpaHCKPHIITOB reHOB 3TMX 3H3HMOB. B n e p s b ~ e  YCTaHOBJIeHO, YTO 

@ Y H K I ~ ~ I O H U P O B ~ H R ~  2-0~cor~g~apa~ner1qpore~a3~oro K o M n n e K c a  H r n y ~ a ~ a ~ n e r ~ ~ p o r e ~ a 3 ~ 1  B 

y c n o B m x  3acone~m w r M n o K c m e c K o r o  c-rpecca p e r y n M p y e T c R  H a  ~ I I H ~ ~ H ~ T U Z ~ ~ C K O M  y p o B H e  ny-re~ 
MeTkInklpOBtlHEW CpG-A~IHYKJI~OTHAOB nPOMOTOPOB I.RL TeHOB. O ~ H ~ ~ Y X ~ H O  4'qaCTHe @HTOXPOMHO~~ Ei 

K p k i l T r ~ ~ p ~ M ~ ~ f i  CkiCTeM B TpaHCwKUHki  CBeTOBOrO C M r H U a  K E H a M  WCCneAyeMbIX 3H3HMaX. &I% R H O B  

ce~ef ic~sa  r n y T a M a T n e r m p o r e H a 3  n o K a 3 a H a  ponb ca2+ KaK M e c c e H m e p a  c B e T o B o r o  c k i r a a n a  Bnep~b~e 
kICCJIeAOBaH0 BnIlsrHMe pa3nNYHbIX CTpeCCOBbIX @BKTOPOB H a  aKTMBHOCTb OKCML(kITpaTnerHnPaTa3b1, 

K O T O p m  cnoco6aa ~ e T a 6 0 l I A 3 M p O ~ a ~ b  OKCMUHTpaT A 0  2 - 0 ~ ~ 0 r n y T a p a T a .  A H U H ~  YpOBHS TPaHCKPHIITOB 

R H O B  3 T O r 0  @ ~ P M ~ H T ~  IIO3BOJIHJI BbIXBHTb, YTO r e H  D m D l  KOAHPYeT IIOnHIIeIlTHfi, ~a~&lIki3Pfpyr0uAfi  

OKkiCJIeHkIe OKCMIJHTpaTa A 0  ~ - O K C O ~ J Q ' T ~ ~ ~ T ~ ,  B TO BpeMH KaK H ~ o @ ~ ~ M ~ H T ,  KonkipJ'eMb~fi reHOM 

D m D 2 ,  YYaCTByeT B 6kiockiHTe3e aMkiHOKHCJIOT C pa3BeTBJIeHHbIMH ~ O K O B ~ I M H  JJenIIMki. 

Teope~H9eCICa~ H IIpaIcTA9eCICaR 3HaSHMOCTb: P e 3 y n b T a T b 1  MCCneAOBaHkvr AMeIoT 3HaYeHMe B 

0 6 n a ~ T E i  6 A 0 X H ~ k i k i  M @H3M0n0rHki pacX~kifi, AnR IIOHHMaHMR MeXaHM3MOB Per'JVIaIJkiki $ ~ ~ M ~ H T O B  

~ e ~ a 6 0 n m ~ a  2-o~corny~apa~a, p e a n a 3 y e ~ b 1 x  B pacTeHMsrx B p a 3 n w H b I x  y c n o s m  n p o ~ 3 p a c ~ a ~ m .  
B b I % B J l e H ~ b 1 e  3aKOHOMePHOCTki PeQ'JIawki p a 6 0 T b 1  ~ ~ ~ M ~ H T O B  M O V T  6b1~b kiClTOJIb30BaHbI n p M  

CO3AaHkiki r e H H 0 -  M O A A @ A ~ W ~ O B ~ H H ~ I X  nHHklfi p a c X H M f i ,  0 6 n a A a I o ~ ~ k f ~  I I O B ~ I I U ~ H H O ~ ~  

IIPOwKTHBHOCTbIo, Y P O X ~ ~ ~ H O C T ~ H ~ ,  H Y C T O ~ ~ Y H B ~ I X  K L ~ ~ ~ ~ c T B u H ~  Pa3JIWHbIX CTPeCCOPOB. 

Pa3paGo~w~b1e npafi~epb~ ~ n r r  ~ e ~ u n - c n e ~ ~ ~ ~ ~ ~ o i i  n o n ~ ~ e p a 3 ~ o i 4  uensofi p e a K s m i  H ~IICYJI~@HTHOI-O 

CeKBeHApOBaHEW 6 y a y ~  lTOne3HbI AJIR IIpOBeAeHHII aHWIH3a 3nMreHeTMYeCKOrO KOHTpOnH @ ~ P M ~ H T H ~ I X  

CllCTeM 0 6 M e H a  2 - 0 ~ ~ 0 r n y ~ a p a T a .  A ~ H H ~ I ~ ,  npeACTaBneHHb1e B , ~ M C C ~ P T ~ ~ M O H H O #  pa60~e, M O r y T  6b1Tb 

kiCnOnb3OBaHbI B 0 6 p a 3 0 ~ a T e J I b H 0 ~  IIpOueCCe IIpM YTeHHH KYPCOB JIeKUHfi n0 ~ P ~ O X M M H A ,  3H3AMOJ'IOrkikI, 

@ki3ki0JI0~PiW P ~ C T ~ H H ~ ~  W flPYrklX CIIeUKypCOB. 

O q e ~ ~ c a  conepxcaam AuccepTaqnn. ~ u c c e p - r a u k ~ o ~ m  p a 6 0 T a  ~ 3 n o x e ~ a  H a  20 1 c T p a a u u a x ,  B m I o Y a a  

CIIkICOK JIMTepaTypbI H n p W l 0 X e H H e .  ~ J I H ~ c T P ~ I J M o H H ~ I ~ ~  M a T e p k i m  BKJIIoYaeT 54 PHCyHKa I4 5 Ta6JIMU. 

~ p J L i T 0 X e H M e  C O n e p X A T  20 PACYHKOB M 10 ~ a 6 n ~ u .  CTPYKTYP~ p a 6 0 ~ b l  TpaAH4HOHHa A BKJIIOYaeT B ce6a 
CJIenyIomkie  pa3,l(eJlbI: BBeAeHUe, 0630~ JlPiTepaTypbl, 0 6 ' 5 e ~ T b 1  M MeTOAbl MCCneAOBaHEW, Pe3YIIbTaTbI M 

m o ~ c Y X , Q ~ H H ~ ,  ~ ~ M I O Y ~ H H ~ ,  B ~ I B O A ~ I  M c n M c o K  n m e p a q p b ]  (203 M C T O ~ H B K ~ ) .  

Pa3ne~1 < & s e ~ e ~ a e > >  n p e n c T a s n a e - r  co6ofi 0 6 3 0 p H o e  B s e n e H M e  B npo6ne~y, B K O T O P O ~ ~  a B T o p  

0603~a~aeT aKTyWIbHOCTb TeMbI k i c c n e ~ ~ ~ a ~ k i f i  kl @OPMYIIWPY~T U e n b  M 3aAaYM. ABTOPOM nOAYePKHYTa 

B M H m  POJIb 2-0~~0rJgTap0~0fi KMCnOTbI B ITnaCTAYeCKOM M 3HepTeTMYeCKOM o ~ M ~ H ~ X ,  ki AOCTaTOYHO 

nonpo6ao ~ 3 n o x e ~  k ~ c c n e n y e ~ b l i i  y r a c T o K  K n e T o r H o r o  M ~ T ~ ~ O J I H ~ M ~  2-o~corny~apa~a, c y K a 3 a m i e M  

( P ~ P M ~ H T H ~ I X  CMCTeM, IIPMHMMaIoIL(MX B HeM Y a C T A e .  Pa3~eJl HanMCaH XOpOI.IIMM HaYYHbIM II3bIKOM ki 

O T p m a e T  COBpeMeHHbIe HayYHbIe IIpenCTaBneHkiR IlO T e M e  A M C C ~ ~ T ~ ~ H O H H O ~ ~  p d o T b 1 .  

nepsarr raasa - <(OQ3op nuTepaTypbr>> n p e A c T a B n a e T  co6oi4 n o n p o 6 ~ b 1 f i  aaa.1~~3 H M e m u m c a  

H a y w m x  n a H H b I x  no T e M e  ~ c c n e ~ o s a ~ ~ f i  H p a 3 n e n e H  H a  H e c K o n b K o  n o A p a 3 A e n o B .  B nep~ofi pacm 
o63opa nmepa-rypbl amop paccMaTpkiBaeT ~ H O X H M M Y ~ C K H ~ ,  p e r y n a T o p H b I e  M M o n e K y n a p H o -  

reHeTHYeCKkle XaPaKTePMCTkiKki @ ~ P M ~ H T H ~ I X  CHCTeM, IIPkiHkiMaIoIL(MX YYaCTkie B MeTa60nki3Me 2- 
0~~0rJlyTap0~0fi KkICnOTbI: ~ - O K C O ~ ~ ~ T ~ ~ ~ T A ~ T H ~ O ~ ~ H ~ ~ H O ~ O  KOMnJIeKCa (C yKa3aHAeM KOMIIOHeHTOB, 

$ o P M B P ~ I O ~ H X  ~ t l H H b 1 f i  M ~ T ~ ~ o ~ o M ) ;  TJJJTaMaTAerMAPOreHa361, AerMApaTa3bI AArkiqpOKCHMCnOT 

( o ~ ~ H I @ i T p a ~ ~ e r m p a T a 3 a  A ~ K ~ ~ ~ o K c J L ~ T M ~ ~ I O ~ ~ X ) ,  KOMnOHeHTOB WYHTa Y - ~ M M H O M ~ C J I I I H O ~ ~  KkiCnOTbI. 

B~opm W C T b  pa3neJIa B K J w Y a e T  K p k i T k i ~ e ~ ~ E i f i  0630~ HaYYHblX AaHHbIX, nOCBRIQeHHbIX ACCJIeAOBaHUIIM 

POnM 2-0~~0rJ IJTapaTa  B MeTOYHOM M ~ T ~ ~ o J I A ~ M ~ ,  a T a m e ,  OCHOBHbIe aCIIeKTb1 a.L(aII~kiB~0fi PeaKJJMM 

PaCTMTeJIbHbIX U e T O K  K A ~ ~ ~ C T B H I O  Pa3nHYHbIX CTpeCCOBbIX @~KTOPOB ( B ~ I C O K H ~  KOHUeHTpauMki con&, 
~ 3 ~ e ~ e ~ k i e  c s e T o B o r o  p e m M a ,  rsno~cm). 
0630~ JIkiTePaTyPbl nPOH3BOAkiT XOpOLuee BlleYaTneHHe, AeMOHCTpMpyeT 3HaHHe aBTOpOM MaTepkiaJIa 

k i c c n e n o ~ a ~ ~ f i ,  MOXeT 6b1Tb HCIIOJfb30BaH ,LIJX HanHCaHkiX MeTOAMrieCKMX M y Y e 6 ~ b 1 ~  I I O C O ~ H ~ ~ .  



B HanaJ-Ie BTOPOG rJ-IPBbI < < ~ I C C ~ ~ P N M . & B ~ T ~ J ' I ~ P I ~ ~ R  9 8 C T b D  aBTOp n y 6 n ~ p y e ~  @ o ~ M Y ~ ~ I ~ o B K ~  qenll H 

3 a ~ a ~  k i c c n e A o B m m .  

P-eJI <io6%ercrb1 Ei MeTOAbI WCCJIeAOBaHEiRfi HaZIklHaeTCFI C OlTkICaHBFI PaCTMTeJIbHbIX O ~ X ~ K T O B ,  

UCllOIIb30BaHHbIX B pa6o~e: ITpOpOCTKu KYKYPY3bI (Zea mays L.) C o p r a  BO~OH~XCK~R-76.  B HeKOTOpbIX 

3KCIIepHMeHTaX AOllOJIHkITeJlbHO IIpIdMeH5InkICb IIpOpOCTKM caxap~ofi C B ~ K J I ~ I  Beta vulgari~ L. COpTa 

MC 170 17, ~POPOCTKH n m e H k I u b I  Triticum aestivunz L., c o p T a  MOCKOBCK~FI-40, n p o p o c T K k i  Arabidopsis 
thaliana L. s e T b I p e x  n a ~ u f i :  A u K o r o  T u n a  (Col-0) M HoKayTHbrx no r e H a M  @ o ~ o p e ~ e n ~ o p o ~ :  @UTOXPOM~ 

A (phya-2OI), @MTOXPOM~ B (phyb-I), KpMIITOXpOMa (Cry-$). 

B IIOCJle,llJWqeM aBTOp npkiBOAkIT OIIHCaHRe llpOBeAeHHbIX 3KCIIePMMeHTOB, a T a m e  MeTOAbI, 

HCIIOJIb30BaHHbIe B pa6o~e. B PaMKaX IIpOBeAeHHOrO kICCJIeAOBaHMR AMCCePTaHTOM 6b1JIki IIpIlMeHeHbI 

p a 3 n m H b r e  M ~ T O A ~ I  ~ H O X ~ I M H ~ I  k~ ~ o n e ~ y n ~ p ~ o j i  6nonor~u. 3a~epurae~ca pa3Aen I I O A ~ O ~ H ~ I M  

OnHCaHkIeM C T ~ T M C T ~ I Y ~ C K O ~ ~  06pa60~m I I O J l ~ e H H b I X  AaHHbIX. C T ~ T H C T M Y ~ C K M ~ ~  aHaTIR3 IIOJIy'IeHHbIX 

AaHHHX QOBOAWICFI C NCIIOJIb30BaHIleM IIpOrpaMMbI STATISTICA 12.0. P a 3 n ~ r M 5 I  aH2UIkI3HpOBaJrkI H a  

CTaTkICTkIYeCKYIO 3HaYHMOCTb C kICIIOJIb30BaHMeM KPPiTePMFI C T ~ I O A ~ H T ~ .  )$UI MHOXeCTBeHHbIX 

C P ~ B H ~ H H ~ ~  ~ ~ H ~ e p k i f i  C T ~ I O A ~ H T ~  HCllOJIb30Ba.JICFI C llpMMeHeHMeM n O n p a B K H  ~ O H @ ~ P P O H H  H a  

MHOXeCTBeHHbIe CpaBHeHH5I. ~ o ~ ~ o J I H M T ~ J I ~ H o  IIPklMeHFIJICFI O ~ H O @ ~ K T O P H ~ I ~ ~  A H C ~ ~ P C U O H H ~ I ~ ~  aHaJIkI3 

ANOVA. 
Pa3neJI <@e3yJIb~aTbI Ei o 6 c y m e ~ ~ e ~  A M C C ~ ~ T ~ U H O H H O ~ ~  p a 6 0 ~ b 1  BwIIOYaeT TPM KPyIIHbIX nOApa3AeJla,  

I IOCBFI~eHHbIX BJlkUIHHIo pa3JI119HbIX @~KTOPOB ( c o J I ~ B o ~ ~  CTpeCC, CBeT pa3JIH'-lHOrO CneKTp2UIbHOrO 

COCTaBa, ~ X ~ O K C ~ H )  H a  @ ~ H K ~ M O H M ~ O B ~ H M ~  @ ~ ~ M ~ H T O B ,  nPMHMMalOuMX YYaCTHe B M ~ T ~ ~ O J I H ~ M ~  2- 
I 

~ K C O ~ J I ~ T ~ ~ O B O ~ ~  KklCJIOTbI, KOTOPbIe p a 3 6 k i ~ b 1  H a  n a p a r p a @ b ~ ,  COOTBeTCTByIO~Me KEDKAOM' 113 

PaCCMaTpkIBaeMbIX @ P M ~ H T H ~ I X  CMCTeM ( ~ - o K c o ~ J I ~ T ~ ~ ~ T A ~ T M A ~ o ~ ~ H ~ ~ H ~ I ~ ~  KOMIIneKC, 

r r r y T a M a T A e r m p o r e H m a ,  A e r a A p a T a 3 a  A a r w p o K c k i K u c n o T ,  CyKuMHaT c e ~ ~ a n b ~ e r k i ~ e r ~ ~ p o r e ~ a 3 a )  c 
yKa3aHkieM KOHKPeTHOrO 3TaI Ia  p a 6 0 ~ b 1 .  A a H ~ b 1 f i  pa3AeJJ flMCCepTauMM AOCTaTOYHO YeTKO 

CTPYKTYPkIPOBaH. 0 n H ~ a ~ k i e  JIOJryYeHHbIX pe3yJIbTaTOB nonpo6~0 M llO3BOJIFIeT B ~ o J I H o ~ ~  M e p e  OUeHMTb 

nOJlyLleHHbIe p e 3 y n b T a T b I  Id C@OPMIIPOB~T~ BbIBOAbI. K w b 1 i 2  nOApa3AeJI 3aBepIIIaeTCFI ~ e 6 0 n b U I H M  

3aKJIIOYeHMeM, KOTOPOe n03BOnFIeT CMCTeMaTkI3kIPOBaTb M 0 6 0 6 u M ~ b  nOJIyYeHHb1e pe3ynbTaTbI .  

m p a 3 ~ e n  ~ ~ B ~ H H H H ~  coneBoro cTpecca Ha # y ~ ~ ~ ~ o ~ u p o s a ~ a e  # ~ ~ M ~ H T O B ,  ysacTByIorqEix B 

~eTa60JIEi3~e 20r~ B M I O Y a e T  n o ~ p o 6 ~ o e  OIIklCaHkle pe3YJIbTaTOB OIIpeAeJIeHMII C ~ ~ K J I ~ T O Y H O ~ ~  

JIOK~.JIM~~IJMII 2 - o ~ c o r ~ 1 y ~ a p a ~ ~ e r ~ p o r e ~ m ~ o r o  KoMnneKca ,  m y T a M a T A e r M A p o r e H m b 1  ki ~ e r ~ p a ~ a 3 1 ; 1  
AkirkiApOKCkiKHCJIOT, kl3MePeHIZFI AIdHaMI4KkI MX aKTMBHOCTM 6 YCJIOBHFIX M H K Y ~ ~ H M  nPOPOCTKOB 

pac~e~lif i  B 150 MM PaCTBOpe XJlOpHAa HaTPHR. K ~ o M ~  TOI'O, IIpOBeAeH C P ~ B H M T ~ J I ~ H ~ I ~ ~  aHaJIkI3 YPOBHSI 

TPaHCKPkiIITOB R H O B  MCCJIeAYeMbIX @ ~ P M ~ H T H ~ I X  CkiCTeM OT CTeneHM MeTHJIkIpOBaHkH CpG- 
AkiH 'MeOTHAOB IIX nPOMOTOPOB B YCJIOBMFIX 3aCOJIeHMFI. Pa3aeJl BK.JIIo'IaeT Pe3YJIbTaTbI OIIpeAeJleHkuI 

YpOBIlrr IIpOJlkIHa B nHCTbFIX KYKYPY3bI B YCJlOBMFIX M H K Y ~ ~ ~ W M  nPOPOCTKOB B COJIeBOM PaCTBOpe,  

KOTOPbIe ll03BOJlSIIOT OqeHkITb AklHaMRKY B03HMKHOBeHMFI CTPeCCOBOrO OTBeTa M AeMOHCTpMPYeT 

HaJIMZIMe COJIeBOrO CTpeCCa B 3KCIlePkIMeHTa.JIbHbIX YCJIOBMFIX. 

,@~CC~PT~HTOM BbIIIBJIeH ~ K T ~ I B H P Y F O ~ ~ I ~ ~   KT KT COJIeBOrO CTpeCCa, Bbl3BaHHOTO 150 MM PaCTBOPOM 

NaCl H a  @~PM~HT~TMBHYIO aKTkiBHOCTb 2 - 0 ~ ~ 0 r n y ~ a p a ~ ~ e r ~ ~ p 0 r e ~ a 3 ~ 0 r 0  KOMIIJIeKCa, 

rJryTaMaTAerWpOreHa3bI M AerHAPaTa3bI  AW~H,QPOKMCJlOT. Y B ~ J I M Z I ~ H M ~  ZlKTPiBHOCTM 3TkR( ~ ~ ~ M ~ H T O B  

06ycno~ne~o YBeJIwYeHkieM T P ~ H C K P M I I ~ M O H H O ~ ~  aKTkiBHOCTB IIX E H O B  M Pel?j'JIklPYeTCII 3a C s e T  

kI3MeHeHMII CTeIIeHkI MeTHJlMPOBaHkFII IIX IIPOMOTOPOB. 

K ~ o M ~  TOrO, IIpOBeAeHa OUeHKa YPOBHH TPaHCKPHIITOB R H O B  CYKUMHaTCeMHaJIbAerkIR4erHrkiApOreHa36I, 

K o H e r H o r o  a e p ~ e ~ ~ a  T A M K - n y ~ k k i ,  n o K a 3 a H a  a K T a B a u a a  r e H a  SSADHl npw s a c o n e ~ k ~ ~ .  

Tame IIOApa3AeJl COAepXkIT pe3yJIbTaTbI M H O ~ O C T ~ A I ~ ~ ~ H O ~ ~  OYMCTKM rnYTaMaTAeTkiAPOTeHa3bI k13 

JlMCTbeB KYKyPY3bI ( T ~ M  M ~ O @ O P M ~ I )  M IIpOpOCTKOB nuIeHkIUb1 ( O A H ~  M ~ O @ O P M ~ )  M OIIpeAeJIeHMII YMCTOTbI 

IlOJlyqeHHbIX IIpeIIapaTOB. A H C C ~ ~ T ~ H T O M  OnpeAeJIeH pH-O~ITMMYM pa60~b1 kI30@0pM 

l7IJTaMaTAerwpOreHa3bI M YCTaHOBJIeHbl 3HaYeHklR KOHCTaHT Maxmn~ca no 2 - 0 ~ ~ 0 r ~ r y ~ a p a T Y  kI 

rJryTaMaTy. 



B nonpa3~me ~ < B n ~ ~ n u e  c B e T a  pa3nwsnoro c n e I c T p m a H o r o  c o c T a s a  H a  @ y ~ I c q w d ~ ~ p o ~ a a ~ e  

@ ~ M ~ H T O B ,  y s a C T B y I o ~ H X  B MeTa60JIEi3Me 20r~ aBTOp OnkiCbIBaeT Pe3YJlbTaTbI ACCJIenOBaHlU 

o614eii @ ~ ~ M ~ H T ~ T H B H O ~  aKTkiBHOCTM ~ - O K C O T J I ~ T ~ ~ ~ T A ~ ~ H A ~ O ~ ~ H ~ ~ H O ~ O  KOMl'IJIeKCa, 

~JryTaMaTAerMqpOreHa3bI ki AerkiApaTa3bI AkirkiApOKHCJIOT, aHallki3 YPOBHX TPaHCKPkmTOB HX reHOB H 

M v J I b H O r O  CTaTyCa Ilx npOMOTOpOB B PaCTeHUXX, nOnBepXeHHbIX o 6 n y s e ~ ~ m  CBeTOM pa3JIkirHOrO 

CIIeKTpa.lIbHOr0 COCTaBa. CTPyKTJ'pa AaHHOrO pa3AeJIa  aHallOrMgHa IIpeAblAyrrIeMy. n p k i ~ e 9 a ~ e J I b ~ 0 ,  .IT0 

HCCJIeAOBaHIU BJImHIUI CBeTOBOrO P e X k i M a  H a  @ Y H K U ~ I O H W P O B ~ H M ~  2 - 0 ~ ~ 0 r n y ~ a p a ~ ~ e r ~ p 0 r e ~ a 3 b 1  
n p o ~ o ~ ~ c b  H H a  npOpOCTKaX ~y~ypy3b1  A H a  npOpOCTKaX Arabidopsis thaliana Y e T b I p e x  n m k i i i ,  TPM 133 

KOTOPbIX G~IJIII HOKaYT-MYTaHTHbIMki no E H a M  @ o T o ~ ~ ~ ~ ~ T o ~ o B .  K p o ~ e  TOrO, 3KCIIepkiMeHTbI C 

MClTOJIb30BaI-IHeM PYTeHIU KpaCHOrO ki 3ITA BbIXBWIH YsaCTHe AOHOB K U b ~ k i H  B I IepeAarIe  CBeTOBOrO 

c k i r H a n a  K r e H a M  C ~ M ~ G C T B ~  rJTyTaMaTAerliiqporeHa3. I l o n y ~ e ~ ~ b ~ e  p e 3 y n b ~ a ~ b r  n p o n e M o H c T p a p o s a n H  

w I I o s e B y m  p o n b  @ H T O X ~ O M H O ~ ~  cHcTeMbI B nposecce nepenaqu c k i r a a n a  K r e H a M  2- 
OKCOrJIyTapaT~erHnpOreHa3b1, rJIYTaMtlTnerkiApOreHa3bI H AerkiApaTa3b1 AHrkiApOKCHKkiCJIOT. 

f laI-I~bI$ nOApa3AeJI T a m e  3aBepIJIaeTCR ~ e 6 0 J I b U l k i ~  3aKsrIoW2HMeM no A ~ H H O ~  '4aCTM HCCneAOBaHUX, 

KOTOpOe MJInIoCTpkipyeT rkilTOTeTkiseCKm CXeMa PerJ'nHUkiki @YHKUMOHMPOB~HUX @ ~ P M ~ H T O B  

~e~a6on~sapy1ouux 2 - 0 ~ ~ 0 r n y ~ a p a ~  B JIHCTbRX KYKypy3bI npki  CMeHe CBeTOBOrO P e X H M a ,  

IIpeACTaBneHHaA B IIPkiJIOXeHUW. 

B T p e T b e M  IlOApa3AeJle <&JIHHHH~ rHIIOKCHH H a  @ ~ H K ~ U O H U ~ O B ~ H N ~  @ ~ M ~ H T O B ,  Y W I C T B Y I O ~ H X  B 

M ~ T ~ ~ o J I u ~ M ~  20r)) aBTOp A a e T  OnHCaHkie pe3yJIbTaTOB BnMRHkiH TPiIIOKCMH H a  AAHaMHKY aKTkiBHOCTU 

2-0~~0rJryTapa~~er~p0re~a3b1, rJl)'TaMaTAerkiApOreHa36r ki AerkiApaTa3bI AMrkiApOKCkiKHCJIOT B JIACTbXX 

KYKyPY3b1, YPOBeHb TpaHCKPHnTOB R H O B  3TIIX @ ~ ~ M ~ H T O B  ki C T e n e H b  MeTUJIkipOBaHMEI kiX IIpOMOTOpOB. 

K p o ~ e  TOrO, MCCnenOBaHa AAHaMHKa H3MeHeHHH OTHOCCITenbHOrO YPOBHX TpaHCKPAITTOB R H O B  

CyKukiHaTCeMH~bnerkIRqerkiApOreHa3bI B nkiCTbRX KYKYPY3bl npki  rkiIIOKCkiM, s T 0  n 0 3 B O n I i n O  

n H c c e p a m y  c A e n a T b  n p e n n o n o x e H k i e  06 s u c n m a u w k i  r A M K - u r y ~ ~ a  B y c n o B k i a x  r k i n o r c c m e c a o r o  

CTpeCCa. 3aw1Io9e~Ae AaHHOrO nOApa3AeJIa T a m e  CMCTeMaTM3HPYeT M 0606qae~ IIOJryYeHHbIe 

pe3YJIbTaTbI. ~UI-I(Y~CXTN~CK~R CXeMa p e m  @ ~ 0 ~ B a . H W l  &M~HIOB M ~ ~ ~ O J U B ~ ~ ~ ~ I ~ I J J M X  2- 
o K c o r q m p n  B J M ~  W ~ I  B m o ~ c r n e c ~ k i ~  ycno~rm, unmmpkippw rry  am, n p e n m e H a  B 

npmoxem. 
B 3aICJlIo¶eHHkl A A c c ~ ~ T ~ I J ~ ~ o H H o #  pa60~b1 HpABeAeHbl klT0rf-i KOMIlneKCHOrO ki COAepXaTeJIbHOrO 

MCCJIeAOBaHHX. 0606we~b1 IIOJryYeHHbIe AaHHbIe 0 BJIl4XHkiI.I CTPeCCOBbIX (P~KTOPOB H a  ~ e T a 6 0 J I k i 3 ~  2- 
OKCO~JIJJT~~OBO~~ KUCnOTbI B PaCTHTeJIbHbIX KJIeTKaX. AUCC~PT~HTOM IIpeACTaBJIeHa JIOrH4HaA U 

AOCTOBepHk3.H rHIIOTeTAseCKE4 CXeMa PeVJIXqkiki  @ Y H K ~ H O H W P O B ~ H W R  ( P ~ P M ~ H T O B ,  n P H H H M E U O ~ H X  

yqacme B ~ e ~ a 6 o n k i 3 ~ e  2-o~corny~apa~a B p a c T e H u a x  B ycnosurrx c o n e B o r o  c T p e c c a .  

B ~ I B O A ~ I ,  c @ o ~ M ~ J I A ~ o B ~ I - I ~ I ~  aBTOpOM, COOTBeTCTByIOT IIOCTaBJIeHHbIM 3 a n a r a M ,  nOCTOBePHb1 kl 

O ~ O C H O B ~ H ~ I .  

1. q . 3 ~  OHkiCaHWH O~WKTOB HCCJIeAOBaHMII H e  y K a 3 a H  BO3PaCT pac~e~kifi KYKYPY3bI ki nIIIeHHqb1. 

nkiLUb B IIJ'HKTB 1.3.2 rJIaBbI 11 yKa3aH0,  .IT0 3KCnepMMeHT 6b1n npOBeAeH H a  10-AH~BH~IX 
IIpOpOCTKax KyKyPY3bI. O C T ~ I J I ~ H ~ I ~  3KCnePkiMeHTbI ~ M J I W  BblIIOJIHeHbI T W X e  H a  IIpOpOCTKaX 

KyKJFy3bI 3~oro  B O ~ P ~ C T ~ ?  Tame H e  n p k i B e n e H 0  O ~ O C H O B ~ H M ~  ~ b 1 6 o p a  BHAOB ~ ~ C X H M ~ ,  

kiCnOJIb3yeMbIX B pa6o~e. 
2. Kame YCJIOBkiH, C KOTOPbIMki BCTPeWUOTCX PaCTeHUR B nPAPOAe, MOAeJlWPyIoTCB llOMeII@HkieM 

no6ero~oii YaCTki p a ~ ~ e ~ k i f i  B C O ~ ~ B O G  PaCTBOp kIllM ~ ~ ~ K U C ~ O P O A H Y K )  c p e ~ ?  
3. ~ o X C H H T ~ ,  ~ T o x ~ ~ ~ c T ~ ,  KaK npOBOAMJIHCb 3KCnepHMeHTbl no OCBeUeHMKl p a c T e ~ k i f i  CBeTOM C 

pa3HbIMM CIIeKTp&IIbHbIMki XapaKTepkiCTHKaMH. B OnMCaHMPi 3KCnepMMeHTOB yKa3aI-I0, S T 0  
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PaCTeHklrr BbIAepXkiBtUIkiCb B TeMHOTe, 3aTeM B TeYeHkie 15 MkiHJ'T OCBeuWIkiCb pa3JIU9HbIM 

c s e T o M  ki MaTepkian  ma m a n k i 3 a  3a6~pancx gepes 3 qaca. B K ~ K H X  CBeToBbIx Y C J I O B ~ X  

PaCTeHWl HaXOnkiCb B 3 T 0  B P ~ M R ?  

4. K COXUeHHFO, B M ~ T O A H ~ ~ C K O #  gaCTki OTCyTCTBYeT O ~ ' ~ R C H ~ H M ~  T o r 0  KaK PaClIPeAeJIRIOTCX 

K n e T o v H b r e  @ p a ~ u ~ k i I o p r a ~ e n n b r  B r p w k i e H T e  ~ ~ O T H O C T M  c a x a p o s b r  npa U ~ O ~ ~ O T H O C T H O M  

I&?HTpki@yrkipO~a~kIEi. %O IIORCHeHkIe MOrJIO 6b1  YIIPOCTHTb BOCIIPUIITHe IIOJIYWHHbIX 

pe3yJIbTaTOB. 

5. n p k i  kiCCneAOBaHkIH r v T a M a T A e r H A p O r e H a 3 b I  JIHCTbeB KYKyPY3bI OTMWaeTCX, YTO 

n o ~ r y r ~ e ~ ~ b ~ f i  @ ~ ~ M ~ H T H ~ I G  I I p e n a p a T  COAePXHT A O M k i H k i P Y I O ~ e e  KOnkigeCTBO P - C Y ~ % ~ A H H ~ ~ I &  

Ha YeM OCHOBaHO 3 T 0  Y T B ~ ~ W ~ H U ~ ?  

6.  B pa6o~e ylIOMkiHafOTCII aMHHOKkICJIOTb1 C pa3BeTBJIeHHbIMH 6 0 ~ 0 ~ b 1 ~ 1 . 1  l&MMA. ~ O X C H M T ~ ,  

I I o x ~ J I Y ~ ~ c T ~ ,  KaKkie aMHHOKkiCJIOTb1 OTHOCXTCII K  TO# rPYITIIe, KaKOBa HX POJIb B 

p a c ~ k i ~ e J I b ~ 0 5  K J I ~ T K ~ ?  

7. ~ O I I C H M T ~ ,  IIOHC~JIY#CT~, W O  lIOApa3yMeBaeTCR n0,Q TePMMHOM < ( C T P ~ C C O B ~ I #  OTBeT)), K O T O P ~ I ~ ~ [  

BbI3bIBaeTCR y p a c ~ e ~ k i f i  COJIeBbIM B O ~ A ~ ~ C T B H ~ M  ki T ~ ~ I I o K c H ~ ~ ?  

8. Ha H a m  B 3 m X A  B pa6o~e, a MMeHHO B o63ope JIMTepaTypbI H 0 6 c y m e ~ k i ~  pe3yJIbTaTOB, 

HeAOCTaTOYHO %TKO OnkiCi3HbI I IpeAnOJIaraeMbIe  MeXaHM3MbI ki V H  PeryJlIIUkiki aKTkiBH0CTU 

k i 3 P a e M b I X  @ ~ P M ~ H T O B  H a  ~ U O X H M H ~ ~ C K O M ,  IXHeTHreCKOM H 3llAreHeTWIeCKOM YPOBHe. 

K ~ K A M  06pa30~ KneTKa BOCnpAHkiMaeT C H r H m b I  OT 2iH2UIM3MPYeMbIX B pa60~e a 6 k i m k i r e c ~ m  

@BKTOPOB U PerYJIkiPYeT CTeIIeHb MeTMnMpOBaHM% IIpOMOTOpOB, H pa6oly @ ~ ~ M ~ H T ~ T H B H ~ I X  

~ ~ J I K O B ?  

3a~e~mm:  
1. Ha IIpABeneHHbIX B A ~ I C C ~ ~ T ~ ~ M O H H O #  pa6o~e rpa$kiKax He  OTMeYeHbI 3KCIIepkiMeHTaJIbHbIe 

TOSKki, r A e  PiMeIOTCR CTaTkiCTHYeCKkie pa3nMWiR. Bcerna IlH IIOKa3aTeJlki OIIbITHbIX rpynll 
OTJIAYWIMCb OT KOHTPOJI~H~IX?  

2.  B pa6me kICIIOJIb3yIOTCR KaK MkiHWMyM TPki BapNaHTa Ha3BaHMR COnki: NaCI, XJIOpkiA HaTPklrr Pi 

H a T p k i e B m  COJIb ~ 0 n R ~ O f i  WCJIOTbI. Ha H U  B3rJIRA AJIR yno6c~aa BOCIIPHRTMR ki C O K p a ~ e H W l  

TeKCTa CJIeAyeT kiCllOJIb30BaTb TOnbKO XkiMkiYeCKMe C WMBOJIbI NaCl BO BCeM TeKCTe 

nkiccep-rawiu. 

3. % J I R ~ T c I I  nki rAMK An% ~ ~ C T ~ H U #  ~ e # p O ~ e ~ k i a ~ o p O ~ ?  (CT. 98). 

Y ~ a 3 i 3 H ~ b 1 e  B b I m e  ~ ~ M ~ Y ~ H M R ,  T e M  H e  MeHee,  H e  y ~ a n s m ~  AOCTOMHCTB p e ~ e ~ 3 k i p y e ~ o i i  pa6mb1. 
P e 3 y J I b ~ a ~ b l  EICCJI~AOBE~HH~~ llpOLuJIH anpo6aukw H a  MeXAJ'HapOAHbIX H POCCH#CKHX K O H @ ~ ~ ~ H ~ H % X .  

A H o m H a  r.6. kiMeeT AOCTaTO9HOe KOJIkiYeCTBO r r y 6 n k i ~ a u k i i i  B ~ P H E l J l a X  H3 CllHCKa Bm, KOTOPbIe 

C O n e p X a T  OCHOBHbIe pe3yJIbTaTbI I I ~ ~ A c T ~ B J I R ~ M o #  A H C C ~ ~ T ~ ~ H O H H O #  p a 6 m b 1 .  no MaTepki&IIaM 

A k i C C e p T a m  aBTOpOM O ~ T ~ ~ J I H K O B C I H ~ I  18 pa6o~, ki3 HkiX 8 B V p H a J I a X ,  peKOMeHAOBaHHbIX BAK P@, 6 
U3 HEIX HHAeKCkiPOBaHbI B Web of Science ki SCO~US 

3a1cnrosenue 
Ha OCHOBaHkiki BCerO BbIIIIeki3JIOXeHHOrO MOXHO CAeJIaTb 3aK.rIloVeHMe, qTO AMCCePTauMOHHaSI pa6o~a 
AHOXHHO~ ~ ~ J I H H ~ I  ~ O P ~ I C O B H ~ I  H a  TeMy: c t A ~ a n k i 3  MeXaHki3MOB A ~ ~ ~ c T B M X  CTpeCCOBbIX @IKTOPOB H a  

@ Y H K I & ~ O H I ? ~ O B ~ H ~ ~ ~  @ ~ ~ M ~ H T O B  ~ e ~ a 6 0 ~ 1 1 1 3 M a  2 - 0 ~ ~ 0 r J I y ~ a p a ~ a  B JlHCTbRX KYKYPY3bI)), I I ~ ~ A c T ~ B J I ~ H H o ~ ~  

H a  COMCKaHHe y.1eH05 CTeIIeHM K a H A k i A a T Z l 6 ~ 0 ~ 1 0 r k i ~ e ~ ~ ~  HayK IT0 CneL(ManbH0CTRM: 1.5.4 - ~HOXHMFW 



M 1.5.2 1 - $M3kiOJIOrHX Pi ~ M O X M M ~  p a c ~ e ~ k i f i ,  IIBJIleTCR 3aKOHYeHHbIM Hay9HO-MCCJleAOBaTeJlbCKUM 

v y & O M ,  K ( Y T O P ~ I ~  6bm BbIIIOnHeH aBTOPOM CaMOCTO2TeJIbHO. Pa6o~a BbInOnHeHa H a  CTbIKe nBYX 

c I I ~ ~ H U I ~ H O C T ~ ~ ~  ki COAePXMT HOBbIe CBeAeHki2 0 peryJI~L(kiM' aKTkiBHOCTki $ ~ P M ~ H T ~ T A B H ~ I X  CMCTeM 

yrJIeBOAHOr0 M a 3 0 T H O r 0  0 6 ~ e ~ a ,  KnIO9eBOrO 3 B e H a  $M3ki0n0rMW W ~HOMMWZI p a c ~ e ~ k i f i .  ,@i~bIe, 

nOrry.IeHHbIe C IIOMOwbIO WeKBaTHbIX MeTOnOB, nOCTOBepHb1 M peIIpe3eHTaTHBHbI. B ~ I B O A ~ I  0 

@ k 1 3 k i o n o r k i ~ e c ~ o f i  ponti ~ ~ ~ M ~ H T O B ,  ~ e ~ a 6 0 n ~ s ~ p y m u w x  2 - o ~ c o r n y ~ a p o ~ y m  KkicnoTy npw anan-rwmi 
PaCTEITeJlbHbIX OPraHki3MOB K A ~ ~ ~ C T B ~ ~ I O  HeKOTOpbIX ~ ~ M O T M Y ~ C K W X  CTPeCCOBbIX @~KTOPOB O ~ O C H O B ~ H ~ I .  

& ~ c c ~ ~ T ~ ~ H o H H ~ . X  pa6ma AHOMHO# r.6. COOTBeTCTBYeT ~ ~ ~ O B ~ H N I I M  WHKTOB 9-14 ~ O J I O X ~ H ~  ((0 
n 0 p m K e  IIpkiCyK,QeHWM P e H b I X  ~ T e n e H e f i ) )  N2 842, y T B e P X A e H H O r 0  ~ ~ P ~ B M T ~ J I ~ C T B O M  Pa OT 24 
c e ~ ~ f l 6 p a  20 13 r O A a  (C W3MeHeHWIME.I OT 0 1.10.20 1 8 r.), llpen%XBJlReMbIM K nkiCCepTWWIM H a  COWCKaHHe 

pesofi c T e n e H H  Kar-rnWaTa 6 ~ 0 n o r k i ~ e c ~ k i x  HayK, a ee amop AHOXMH~ r a n u ~ a  E o p u c o ~ ~ a  sacnymsae~ 
npHCyK,QeHllrr efi P e ~ 0 f i  CTelTeHM K a H A W a T a  6wonorwrec~~x HayK no ClTeUMUIbHOCTXM: 1.5.4 - 
GMOXUMWI M 1.5.21 - ~ W ~ M O J I O T ~ L I I  A ~ W O X H M H I I  ~ ~ c T ~ H H # .  

k b 1 B  o6cymes k i  p e p K , Q e H  H a  sacena~~ki ~ a @ e n p b 1  ~ H O X M M M M  W ~ M O T ~ X H O J I O ~ ~ ~ ~ ~  ~ I H c T J ~ T ) T ~  

~ H O J I O ~ H M  I4 6 k i 0 ~ e n k i ~ k i ~ b 1  H ~ ~ ~ ~ o H u ~ H o ~ o  HCCJIenOBaTeJlbCKOrO Hwxeroponc~oro I'OCyAapCTBeHHOrO 

y H t i s e p c m e T a  WM. H.H. no6are~c~oro  (HHIV), n p o T o K o n  Ng 3 OT ((16)) C ~ H T X ~ ~ X  2022r. 
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