
3AKJIK)rIEHkIE AI/ICCEPTAQkIOHHOTO COBETA 24.2.340.06, C03,IQiHHOTO HA EA3E 

OEAEPAJIbHOTO TOCYWCTBEHHOTO ABTOHOMHOrO OEPA30BATEJlbHOTO 

NPEmEHkEII  BbICIIIErO OEiPA30BAHELII ~~HAQEIOHAJI~H~I~?~  

WCCJIE~OBATEJI~CKM~~ HMXE~OPO)JCKM~~ TOCYAAPCTBEHH~I~~ YHMBEPCBTET 

MM. H.M. JIOEAYEBCKOTO)) MkIHkICTEPCTBA HAYKkI kI BbICLUErO OEPA30BAHllA 

P O C C ~ I ~ ~ C K O M  OE~EPAI_II.IM, no A M C C E P T A ~ B  HA COMCKAHBE YYEHOFI 

CTEITEHkI W W A T A  HAYK 

~ H C C ~ ~ T ~ ~ H R  ((OqeHKa IIPHMeHMMOCTH HOPManH30B2iHHbIX MHAeKCOB OTpElXeHHX 

BbIIIBJIeHMX JIOKZlJIbHOTO M CMCTeMHOrO A ~ ~ ~ C T B H I I  H ~ ~ J I ~ T o I I P M X T H ~ I X  ~ ~ E I O T H Y ~ C K ~  @~KTOPOB 

Ha BbICIIIHe paCTeHR5I)) IIO CIIeqHaJIbHOCTR1.5.2 - ~ H O @ H ~ H I C ~  npMHXTa K 3WkITe 20.10.2022 r., 

npOTOKOJI N2 19, AMCCepTWMOHHbIM COBeTOM 24.2.340.06, CO3AaHHbIM Ha 6a3e (he~epaJIb~0~0 

rOCyAaPCTBeHHOr0 aBTOHOMHOr0 06pa30Ba~eJIb~0~0 JTpeXAeHHX BbICIIIerO 06pa30sa~aa 

((HaqMo~a~rb~bnti H C C J I ~ A O B ~ T ~ J I ~ C K H ~ ~  H~lxeropo~cmfi  ~ O C Y A ~ P C T B ~ H H E &  YHMBePCHTeT HM. 

H.B. ~ o ~ ~ ~ ~ B c K o ~ o ) >  MHHEICT~PCTB~ HaYKM EI BbICIIIerO 06pa30BaHHX P O C C H ~ ~ C K O ~ ~  @e~epa~HR 

(603022, r. HMXHM~~ HOBTOPOA, np. TarapR~a, 23, IIpHKZ3 M H H O ~ P H ~ ~ K M  P@ OT 14 O K T ~ ~ P I I  

20 16 rona Ni? 12561~~) .  

Cokic~a~enb, Cyxosa E K ~ T ~ ~ M H ~  MHxaiiJIoB~a, 1994 rona POW~HMX, B 2018 r. 

3aKoHYHna HHrY MM. H.M. J I o ~ ~ S ~ B C K O ~ O .  A ~ l n n o ~  06 OKOHYtiHHM MarHCTpaTflbI N2 105204 

0026379, P ~ ~ M C T P ~ ~ ~ I O H H ~ I ~ ~  HOMep 37-139 B b a a H  13 HmJI5I 2018 r. H H r y  RM. H.kI. 

~ O ~ ~ Y ~ B C K O ~ O .  

B nepHon c 2018 r. no 2022 r. 06yz1anacb B acnMpaHType, cnana KaHwnaTcme 

3K3aMeHbI 110 CIIe~RNIbHOCTM 1.5.2 - EMo@H~HK~. C l l p a ~ ~ a  0 CAa% KaHAMAaTCKHX 3K3aMeHOB 

Nc 042lA OT 05.09.2022 r. BbwaHa HHI'Y MM. H.H. n o 6 a ~ e ~ c ~ o r o .  

B IIepMOA IIOArOTOBKM AMCCePTaIJHM COHCKaTeJIb CJXOB~ E.M. pa6o~ana Ha Ka@e~pe 

~ H O @ H ~ M K E I  ~IHCTHTYT~ GEIOJIO~MM Pi ~ H O M ~ A H L ~ ; H H ~ I  HHTY MM. H.U. ~ O ~ ~ Y ~ B C K O ~ O  B 

nOJIXHOCTH MJIWIIIerO HayzIHOrO COTPYAHIIKa. 

A H c c ~ ~ T ~ ~ H R  Cyxo~oii E K ~ T ~ P H H ~ I  M ~ I x ~ ~ ~ J I o B H ~ I  ((OLI~HK~ IIPMMeHMMOCTM 

HOPManR30BaHHbIX HHAeKCOB OTPElXeHHX Am BbIEIBJIeHkIX JIOKZlJIbHOrO M CMCTeMHOrO A ~ ~ ~ C T B M B  



~e6naronp~~mbnr  ~ ~ H O T E I Y ~ C K E I X  @~KTOPOB H a  BbICIIIkIe PaCTeHkIII)) BbIllOJIHeHa H a  6x36 
' ~a@eApb~ ~ H O @ H ~ E I K E I  ~ I H c T M T J T ~  ~ H O J I O ~ E I E I  M ~ H O M ~ A E I ~ H H ~ I  H m  HM. H.H. ~ o ~ ~ Y ~ B c K o ~ o ,  

6bma PeKOMeHAOBaHa K 3 W H T e  H a  3aCeAaHHH ~ a @ e ~ p b ~  ~ H O @ E I ~ H K ~ I  kII%M 01.07.2022 r. 

HapbJ i i  PwOBOAHTeJIb - QXOB BJISLAHMNP CepreeBEi~ - K W E I A a T  ~ I I O I I O ~ ~ I Y ~ C K ~ I X  

H a p ,  AOUeHT, AOUeHT ~ a @ e A p b 1  ~ H O @ H ~ M I U I  ~IHCTHTYT~ ~ H O J I O ~ E I H  H 6 ~ 0 ~ e ~ k 1 m m . 1  

H k l x e r o p o n c ~ o r o  I'OCyAapCTBeHHOrO yHHBepCHTeTa HM. H.B. no6aqe~c~oro 

O@I~NaJIbHb1e OIIIIOHeHTbI: 

PEI~HHY~HKO ~ ~ J I E I H ~  I O p a e ~ ~ a ,  A.@.-M.H., npo@., rrpo@eccop ~a@enpb~ ~ H O @ H ~ ~ I K ~ I  

~EIOJIOTMYCCKO~O @aKyJIbTeTa @ e ~ e p a J I b ~ 0 ~ 0  rOCyAapCTBeHHOr0 ~ I O A X ~ T H O T O  

0 6 p a 3 0 ~ a ~ e J I b ~ O r O  W e W e H H X  BbICIIIerO o6pa3o~a~m <<MOCKOBCKN~~ rOCyflapC~Be~Hb~% 

YHEiBepCEiTeT EiMeHEl M.B. ~ O M O H O C O B ~ ) ) ,  r. Moc~sa .  

Eopacosa M a p ~ a  M ~ H C Y ~ O B H ~ ,  A.~.H., 3 a ~ .  m p e K T o p a  no ~ a p o f i  p a 6 0 T e ;  ~ eny r s~ i i  

H a ~ H b I f i  COTpYAHHK J I a 6 0 p a T 0 p H H  @OTOCHHT~TEIY~CKO~O 3JIeKTPOHHOrO TpaHCnOpTa  C 

HCnOJIHeHHeM 0 6 X 3 a H H O C ~ e f i  3aBeAyIoQerO J I a 6 0 p a ~ o p H e f i  ~IHcTMTJT~ @ Y H A ~ M ~ H T ~ J I ~ H ~ I X  

npo6ne~ ~ H O J I O ~ H H  Pocc~jic~oii a K m e M H H  H a p  (kI@lIE PAH) O6oco6ne~~oe n o ~ p a 3 ~ e n e ~ ~ e  

~ e ~ e p l I J I b H o r 0  rOCyAapCTBeHHOr0 6 1 0 ~ m e ~ ~ o r o  y.IpeXJJeHkIII HayKH ((@enepaJIbHbIl? 

H c c J I ~ A o B ~ T ~ J I J S K M ~ ~  UeHTp ( ( ~ Y L ~ H H C K H G  H a j ' W I b i i  UeHTp ~ H O T I O T U ~ ~ C K M X  EICCJI~AOB~HEI# 

Pocc~fic~oii a K m e M n t i  H a p ) ) ,  r. ~ ~ L ~ H H O .  

AaJIN IIOJI03ICEITeJIbHbIe OT3bIBbI H a  flklCCepTaqEiH). 

B llOJIOXHTeJIbHOM OT3bIBe o @ I . I ~ H ~ ~ H o ~ ~  OIIIIOHeHTa A.@.-M.H., PHSHIIP~HICO raJI~Hb1 

H)pbeBHbI OTMeYaeTCX, a 0  ~ C C e P T ~ H O H H U I  pa6o~a Cyxo~oii EK~T~PMHM MHX~Z~JIOBH~I 

( ( O U ~ H K ~  ~ H M e H E I M O C T H  HOPMaJIEI30BliHHbIX HHAeKCOB OTPaXCeHHX AJW BbIILBJIeHNII JIOKaJIbHOrO 

H CHCTeMHOrO A ~ ~ ~ C T B ~ I ~ I  H ~ ~ J I ~ ~ o I I ~ H R T H ~ I X  ~ ~ E I O T E I S ~ C K E I X  @~KTOPOB H a  BbICIIIHe PaCTeHNII)) 

lIOCBXQeHa pa3BEITHEO IIOAXOAOB K IIOBbIIIIeHHIO ~@@~KTHBHOCTEI  HCIIOJIb30BliHHR HHAeKCOB 

OTpaXCeHHB AJW OseHKM COCTOXHMX pac~e~l i f i  B YCJIOBHXX JIOKlIJIbHOrO H CHCTeMHOrO A ~ ~ ~ C T B M X  

H ~ ~ J I ~ ~ o I I ~ H X T H M X  a6~0m~ecmix @~KTOPOB. B PaMKaX pa6o~b1 OCyIQeCTBJIXeTCX PeIIIeHMe pwa 

B U H b I X  IIPHKJIaAHMX npo6ne~ B o 6 n a c ~ ~  AHCTaHIJHOHHOrO MOHHTOpHHra COCTOBHNII P ~ C T ~ H H ~ :  

p a 3 p a 6 0 T ~ a  HOBOrO, y C ~ O f i u k 1 ~ 0 T 0  K @OHOBOM~ OCBemeHHK) MeTOAa M3MePeHNII 

@ O T O X H M H ~ ~ C K O ~ O  HHAeKCa OTpaXCeHkIII C npMMeHeHHeM KOPOTKkIX HMIIYJIbCOB M3MepHTeJIbHOrO 

CBeTa, BbMBJIeHHe BHCOKO~~ ~@@~KTMBHOCTH HCIIOJIb30BaHNII CBeTOHHmHPOBaHHbIX 

E i 3 ~ e H e H H f i  @OTOXEIMMY~CKO~O HHAeKCa O T P U e H H X  AJIX OqeHKkI @OTOCHHT~TEIY~CKMX 

I I p O ~ e C C O B ,  0 6 H a p y ~ e H M e  pwa HOBbIX HHAeKCOB O T p m e H N I I ,  V C T B H T e J I b H b I X  K A ~ ~ ~ c T B H I O  

~ e 6 n a r o n p m r ~ m  @~KTOPOB H a  p a ~ T I 4 T e J I b ~ b I j i  OPTaHEISM, a T a K m e  - BburBJIeHMe B03paCTaHHX 

~ ~ o c T ~ ~ ~ H c T B ~ H H o ~ ~  HeOAHOPOAHOCTM I IapaMeTpOB @ O T O C M H T ~ ~ ~  M @OTOX~IMMY~CKO~O EIHAeKCa 

O T p m e H H X  B IIJIOCKOCTH JIHCTa IIpM A ~ ~ ~ C T B E M  H ~ ~ J I Z ~ ~ O I I ~ H X T H M X  @WOPOB. 



TeM 6onee -0 aBTOp aKTHBH0 HCIIOJIb3yeT 3TH MeTOAbI A m  I IOATBePmeHHX CBOHX BbIBOAOB B 

XOAe pa6o~b1 

2. B CIIHCKe a 6 6 p e ~ ~ a ~ y p  O T C y T C T B P T  HeKOTOPbIe YaCTO yno~pe6me~b1e COKpmeHMII,  

H a r r p m e p ,  RGB ( H ~ A X ~ I H ~ ) .  

3. H~IIoHXTHO, n o Y e M y  [Sukhov et al., 20151 (c.29) A a e T c x  K ~ K  c c b m K a  H a  @op~yny  

KBELHTOBOrO BbIXOAa @ O T O C H H T ~ ~ ~ .  

4. ,&ccepaq~x H e  C B O ~ O A H ~  OT AOCaJJJIbIX ((OIIeYaTOK)) - B OCHOBHOM, 

HeIIpaBHJIbHOrO YkICJIa H I I a A e X a  CmeCTBHTeJIbHbIX,  OYeBEiAHO, CBX3aHHbIX C KOMIIbIOTePHbIM 

PeAaKTMpOBELHHeM TeKCTa. K COXWIeHHIO, T a m e  HeAOYeTbI AeJIaIOT HeKOTOpbIe @pa3b1 IIPM 

IIepBOM I I p O T e H H H  ~ ~ C C M ~ I C J I ~ H H ~ I M H .  KOH~YHO, TIOTOM, p a 3 0 6 p a ~ ~ 1 1 k l ~ b  B KOHTeKCTe, MOXHO 

n o ~ m ,  TO x o T e n  c K a 3 a m  a ~ ~ o p .  

5 .  M3 n p m e A e H H o r o  H a  CT. 63 M a T e p H m a  H e  x c ~ o  y T B e p m e H n e  o TOM, TO y 

r O p O X a  H ~ ~ J I K ) A ~ ~ T c x  TOJIbKO 10% CHHXeHHe COAePXELHEIII BOAbI, y IILIIeHHqbI - 61%. 

6 .  M O ~ O  JIIl 6naronapx p a 3 p a 6 0 ~ E L H H o i i  MOAeJIEi AHCKPHMHHHPOBaTb IIPOI&?CCH 

yMeHbIIIeHHX YkICJIa YCTbMU, I IpH COXpELHeHMH BeJIHYEIHbI EIX IIPOBOAHMOCTIl H YMeHbLIIeHHe 

IIPOBOAHMOCTH YCTbHq IIPH COXPSLHeHHH EIX 06rqero YkICna. Kame MOAeJIbHbIe KPHBbIe (HJIIl 

x ~ ~ ~ K T ~ ~ H c T M K H )  IIOMOryT 3TO CAeJIaTb, H MOXHO JIM kIX CPaBHHTb C 3KCIIePHMeHTaJIbHblMkI 

A ~ H H ~ I M H ?  

~ T M  3 a M e Y m H I I  H e  YM-T AOCTOHHCTB I I ~ ~ A C T ~ B J I ~ H H O ~ ~  A H C C ~ P T ~ I J H O H H O ~ ~  pa60m 

Cyxo~ofi E.M., K0TOpEi.X RBmeTCX 3aBepIIIeHHbIM HCCJIeAOBELHHeM, BbIIIOJIHeHHOM H a  MMPOBOM 

y p O B H e  C HCIIOJIb30BtiHMeM COBpeMeHHbIX 3KCIIePHMeHTaJIbHbIX MeTOAOB, KOMnJIeKCHbM. 

MeTOAOB m a J I M 3 a  pe3yJIbTaTOB H3MepeHHX H MaTeMaTHYeCKOrO MOAeJIIlpOBELHHX. ~ O J I ~ Y ~ H H ~ I ~  B 

PaMKaX HCCJIeAOBZiHHX pe3yJIbTaTb1, O T ~ ~ ~ J I ~ I K O B E L H ~ I  B 14 CTaTbRX B XypHaJIaX,  HHAeKCHPYeMbIX 

Web of Science H SCO~US; IIOJIyYeH OAHH IIaTeHT. ~ O C T O B ~ P H O C T ~  H O~OCHOBELHHOCT~ 

IIOrryYeHHbIX pe3yJIbTaTOB, BbIHOCHMbIX H a  3BLql-iTJ' I I o ~ o X ~ H M ? ~  H BbIBOAOB H e  BbI3bIBaeT 

C O M H ~ H H ~ .  

n H c c e p ~ a I l H X  Cyxo~ofi E K ~ T ~ ~ H H ~ I  M H X ~ ~ ~ J I O B H ~ I :  ( (OII~HK~ IIPHMeHHMOCTH 

HOPMWIH30BaHHbIX HHAeKCOB OTplOKeHkiSL AJIIi BbIIIBJIeHHX JIOKWIbHOTO H CMCTeMHOrO A ~ ~ ~ C T B H X  

H ~ ~ ~ ~ ~ O I I ~ M X T I - I ~ ~ X  ~ ~ E I O T H Y ~ C K H X  @~KTOPOB H a  BbICIlIHe PaCTeHHX)) XBJIIZeTCII ~ ~ K O H Y ~ H H O ~ ~  

H ~ ~ Y H o - K B ~ J I H @ H K ~ ~ H H o $ ~  pa6o~o$i, K O T O P U  IIOJIHOCTbIO COOTBeTCTBYeT T ~ ~ ~ O B ~ H H I Z M  

~ O J I O X ~ H H ~  0 IIpMCJ9KAeHHH y9eHbIX c ~ e I I e H e f i ,  yTBePXAeHHOr0  IIOCTELHOBJIeHHeM 

n p m ~ l ~ e n b c ~ ~ a  Pocc~$ic~oii O e ~ e p a u ~ ~  N'842 OT 24.09.2013r. (B ~efic~~ymnqeZi p e ~ m m i ~ ) ,  a 



4 

ee a ~ ~ o p ,  Cyxosa E K ~ T ~ ~ M H ~  M m a Z i n o B ~ a ,  sacrrymsae~ n p M c y w e H H a  H C K O M O ~ ~  CTeneHH 

KaHAEiAaTa 6 ~ o n o r ~ ~ e c ~ ~ x  HayK IIO CIIeUkIa.lIbHOCTH 1.5.2 - ~ H O @ H ~ H K ~ .  

B IIOJIOXHTeJIbHOM OT3bIBe o @ H u E ~ ~ J I ~ H o T o  OnlIOHeHTa A.~.H., EOPCICOBO~~ Mapm 

M ~ H C Y ~ O B H ~ I  OTMeSaeTCX, YTO A E i C C e p T ~ E i O H H W  pa6o~a Cyxo~oii E K ~ T ~ P H H ~ I  M H X ~ ~ ~ J I O B H ~ I  

IIOCBXUWHa, IIpeXne BCerO, 0 6 ~ a p y m e ~ ~ m  HHAeKCOB OTptiXeHHX, CBX3aHHbIX C 

~ O T O C E ~ H T ~ T H ! I ~ C K H M H  IIpOUeCCaMH Y p a c ~ e ~ ~ f i .  n p H  3TOM B pa60~e IIPeA.JIOXeHb1 ABa  HOBbIX 

HOPMaJIH30BaI-IHbIX HHAeKCa OTptiXeHHB, PaCCYHTbIBaeMbIe H a  OCHOBaHEIEi AJIHH BOJIH 6 13 Ei 605 

HM, EI AJIHH BOJIH 670 H 432 HM, TBCTBHTeJIbHbIX K A ~ ~ ~ C T B H H )  CTPeCCOPOB. Pa3pa6o~a~ lTOAxOA 

AJIX 6onee TOYHOrO EI3MePeHEIR PM C EiClTOJIb30BaHHeM BCnbIUIeK XeJITO-3eJIeHOrO 

H3MePHTeJIbHOTO CBeTa, C EiCIIOJIb30BaHEieM KOTOPOrO B n e p B b I e  nOKa3aH0,  YTO npEiMeHeHHe 

M O A H @ E ~ ~ E I ~ O B ~ H H ~ I X  PM, PaCCYElTaHHbIX H a  OCHOBaHHEi H H T ~ H C ~ I B H O C T ~ ~ ~  OTpEiXeHHOrO CBeTa 

n p H  545 HM HJIkI 555 HM BMeCTO 531 HM, O ~ ~ C ~ I ~ Z I I ~ B ~ ~ T  6onee BbICOKyIo ZJYBCTBHTeJIbHOCTb 

HHAeKCa K H3MeHeHkIIIM @OTOCHHT~TEIY~CK~IX IIpOQeCCOB. B ~ I I I B ~ ~ H ~ I  HeKOTOPbIe MeXaHEi3MbI 

@OPMEIPOB~HEZII H3MeHeHkIII PRI y P ~ C T ~ H H ~ ;  B SaCTHOCTH, BIIepBbIe AOCTOBepHO IIOKa3aHa CBX3b 

PRI c ~ ~ K H C J I ~ H H ~ M  r rmMeHa x n o p o n n a c T o B .  0 6 ~ a p y X e ~  c y r q e c ~ s e ~ ~ b ~ i i  BKJI~A E I ~ M ~ H ~ H H Z ~  

ITPOBOAHMOCTH YCTbMq B IIpOCTpaHCTBeHHyIo HeOAHOPOAHOCTb PaCnpeAeJIeHkIII CKOPOCTH 

n ~ ~ e i i ~ o r o  3 n e K T p o H H o r o  T p a H c n o p T a  H a c c n M E i m q E i H  p e K k I c n o r o  ra3a B nHcTe .  

~IOJTYY~HH~I~ B A I I C C ~ ~ T ~ ~ I O H H O ~ ~  pa6o~e Cyxo~oii E.M. pe3ynb~a~b1 n p e n c T a s n e H b 1  B 

CepEiEI n y 6 n ~ ~ a q ~ f i  B B ~ I C O K O ~ ~ ~ T M H ~ O B ~ M .  XYPHaTIaX; ~ I I ~ O ~ H P O B ~ H ~ I  H a  B C ~ P O C C H ~ ~ C K H X  Ei 

MeXAYHaPOAHbIX K O H @ ~ P ~ H ~ H I M .  

y OIInOHeHTa HMeeTCH pXA BOnpOCOB Ei 3 a ~ e S a H H f i :  

1. B JIHTepaTypHOM o63ope H e  IIpeACTtlBJIeHbI AaJHHbIe 06 Ei3MeHeHHH IIEiI'MeHTHOI'O 

COCTaBa nHCTbeB B TeYeHMe AHX, S T 0  MOXeT CKa3bIBaTbCX H a  H3MePeHHH IIHlWeHTHbIX EiHAeKCOB 

OTptiXeHM5I Ei HeOAHOPOAHOCTH HHAeKCOB OTptiXeHHX. 

2. ABTOPOM IIpeAIIOJIOXeHO, S T 0  BbIIIBJIeHHbIe B XOAe pa6o~b1 H3MeHeHEIX HHAeKCOB 

OTpkUKeHEiX n p H 6 1 3  Ei 605 HM MOrYT 6b1T.b CBX3aHbI C H3MeHeHEieM COAepXaI-IHX x ~ o ~ o @ H J I ~ o B  a 

EI b; T a K o e  n p e A n o n o x e H E i e  G~IJIO c A e n a H o  H a  o c H o s e  n E i T e p a T y p H m  A ~ H H ~ I X .  ~ ~ J I ~ C O O ~ P ~ ~ H ~ I M  

6bUI0 6b1 IIpOBeAeHEie H 3 ~ e p e ~ H i i  COAepXaHEiX AaHHbIX IIEilWeHTOB ITPH A ~ ~ C T B H H  HCCJIeAyeMbx 

@~KTOPOB c q e n b m  n o A - r B e p w e H m  ~ a ~ o i i  K o p p e n r r q m .  

3. Ha PHCYHKaX 5.2 H 5.7 B n o n n E i c H  K PHCYHKaM YKa3aHbI YCnOBEiX 

( K ~ ~ T K O B ~ ~ M ~ H H O ~ O ? )  BOAHOrO A ~ @ H ~ M T ~ ,  B TO Bpe lwr  KaK H a  CaMMX PHCyHKaX (PHTYPHPY~T 

((3aCyxa)>, OAHaKO TePMEIH ((3aCYXa)) aBTOPOM HCnOJIb3YeTCX IIpH OIIEICaHHEi Pe3YJIbTaTOB 

n e f i c ~ s E i a  ~ n a ~ e n b ~ o i i  n o u s e ~ ~ o f i  sacyxu. 

4. He COBCeM nOHRTH0 KaK B pa3AeJIe  5.3 yYMTbIB2UICX E ~ o H H ~ $  TpaI-ICnOPT Sepe3 

n n m M a n e M M y ,  BKJIlOsllBLTIEif3 pa60~b1 KaJIHeBbM KZiEiJIOB, H + - A T < P ~ ~ ~ I  H K + / H + - ~ T ~ o ~ T ~ .  
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5. M ~ B ~ C T H O ,  ¶TO IIPH A~~~cTBEIEI  CTpeCCOBbM @CTOPOB aKTHBEIPYeTCX H e  TOJIbKO 

I I M I u M z I ~ c K E I ~ ~  ~ J I ~ K T P o H H ~ ~ ~  TpaHCIIOPT BOKPjT @OTOCHCT~M~I  1 B @OTOCHHT~TEIZI~CKO?~ 

s n e ~ - r p o ~ - ~ p m c n o p ~ ~ o f i  q e n H ,  HO H yseJIIlntrsae-rca c ~ o p o c n  n e p e H o c a  H a  MOJI~KYJUIPH~IZ~ 

K H c n o p o n  ( p e m ~ a  Menepa X n H  T ~ K  ~marnae~brii n c e ~ ~ o q ~ m e c d  ~ J I ~ K T P O H H ~ ~ ~  

T~~I-IcIIoPT). B o ~ H M K ~ ~ T  BOIIPOC, MOXHO JM nOIIbITaTbCH YgeCTb 3TOT @ m ~  n p H  

~ o ~ e n ~ p o s m a ~ ?  

H ~ C K O ~ ~ K O  Y X y m t U O T  IIOJIOXHTeJIbHOe BOCIIpkIIITMe OneZIaTKH B TeKCTe (CT. 7, CTp, 8, 

c-rp. 25, c ~ p .  29, c-rp. 33, c-rp. 55 M T.A.). OAH~KO y I c m m H u e  3 a ~ e ' ~ a ~ ~ x  H e  y~a . runo~  

3HaYNMOCTl-l A H C C ~ P T ~ E I O H H O ? ~  pa6o~b1. 

& i c c e p ~ w M a  Cyxo~ofi E K ~ T ~ P H H ~ I  M ~ ~ ~ ~ J I o B H ~ I :  ( ( O q e ~ K a  IIPElMeHMMOCTEI 

HOPMaTIH30BaHHbIX EIHAeKCOB OTpZUKCHEIX AJTX BbIIIBJIeHEIX JIOKaTIbHOrO EI CEICTeMHOrO A ~ ~ ~ C T B E I B  

~ e 6 n a r o n p m T H b I X  ~ ~ H O T M S ~ C K E I X  @~.KTOPOB H a  BbICIIIkIe PaCTeHHX)) XBJIIIeTCX ~ ~ K O H Y ~ H H O ~ ~  

H ~ ~ . I H o - K B ~ T I E I ~ M K ~ E I o H H o ~ ~  pa60~0fi. ~ E I c c ~ ~ T ~ I J E I o H H ~ U I  pa6o~a Cyxo~ofi E.M. IIOJIHOCTbIo 

COOTBeTCTByeT T ~ ~ ~ O B ~ H H X M  n o J I 0 X e ~ E l r r  0 IIpEICyWeHEIM JTeHblX C T ~ I T ~ H ~ E ,  Y T B e p m e H H O r O  

n o c T a H o s n e H H e M  IIpaB~~emcma Pocc~iic~ofi O e n e p w ~ ~  N g 8 4 2  OT 24.09.201 3r. (B 

nefic~~ymqefi p e n m q ~ ~ ) ,  a ee m ~ o p  Cyxosa E.M., HecoMHeHHo,  sacnyx~sae~ npMcyx ,qeHm 

H C K O M O ~ ~  C T e n e H n  K a Y q m a T a  6110nor~~ecmx H a y K  no c n e w a r r b H o c n i  1 .5.2 - ~ H O @ M ~ M K ~ .  

Benynsaa o p r a ~ k 1 3 a 1 l ( u a :  Q e ~ e p a ~ ~ b ~ o e  r o c y n a p c T s e H H o e  ~ I O ~ X ~ T H O ~  y=yeWeHne H a y m i  

HHCTEIT~T ~ E I ~ M o J I o ~ H H  P ~ C T ~ H M ? ~  klM. K.A. T H M E I ~ X ~ ~ B ~  Pocc~Ec~ofi m m e M k I k i  H a F ,  r. Mocma 

B CBOeM IIOJIOXHTeJIbHOM OT3bIBe, IIO.DJIHCaHHOM A I L T I ~ X B ~ P ~ E I ~ B ~ I M  C y J I e f i M m 0 ~  kI4xa.H OlTIbI, 

A .~ .H. ,  WeH-KOppeCIIOHAeHTOM PAH, rJIaBHbIM Hay.IHbIM COTPYJIJIEIKOM, 3 a B e A Y I O m  

na60pa~op~eii y n p a B m e M o r o  @ O T O ~ E I O C E I H T ~ ~ ~  PAH M Y T B e P W e H H b I M  M.O. ~ P e K T O p a ,  

W.-KOPP. PAH nocb AMHTpEIeM AH~ToJ I~~BWI~M,  yKmbIBaeT,  T O  nEICCepTaQMOHHaJI pa6o~a 

Cyxo~ofi E K ~ T ~ P H H ~ I  M E ~ x ~ ~ ~ J I o B H ~ I  ( ( O U ~ H K ~  IIPEIMeHEIMOCTH H O P M a J I E I 3 0 B ~ H b I X  EIHAeKCOB 

OTpElXeHkIII AJM BbMBJIeHHX JIOKaJIbHOrO H CHCTeMHOrO ~ ~ ~ ~ C T B H I I  H ~ ~ J I W O ~ ~ H X T H ~ I X  

~ ~ H O T E I Y ~ C K E I X  @~XTOPOB H a  BbICIIIHe PaCTeHElrr)) IIBJMeTCX aKTYaJlbHbBl EI OpHI'EIHaJIbHbIM 

MCCJIenOBaHMeM, BbIIIOJIHeHHOM H a  BbICOKOM YPOBHe. 

~ E I C C ~ ~ T ~ H X  n O C B m e H a  pa3BEITEIIO MeTOAOB mCTaJIqEIOHHOr0 MOHHTOPHHTa COCTOXHkIII 

~ ~ C T ~ H E I ? ~  H a  OCHOBaHEIH HHAeKCOB OTpZUKeHHX. B n e p B 0 f i  YaCTM pe3ynbTaTOB 

J@iCCePTwMOHHOrO MCCJIeAOBaHHM IIpOBeAeH K O M I I J I ~ K C H ~ ~  aHWIH3 E i 3 M e ~ e ~ k I Z i  kIHAeKCOB 

OqZUKeHHX y p a c ~ e ~ M g  B YCJIOBHIM A~%CTBHX H a  HkIX H~~JIWOII~EIXTH~IX @~KTOPOB. Ha 

OCHOBmHH maTIEI3a ~ ~ I I I H  IIpeAJIOXeHbI ma HOBbIX HHneKCa OTpliXeHElrr (C MCnOnb30BaHHeM 

W H H  BOJIH 613 EI 605 HM EI ATIEIH BOTM 670 EI 432 HM), KOTOPbIe IIOKa3aTIM BbICOKYIO 

YyBCTBMTenbHOCTb K A ~ ~ ~ C T B ~ ~ E O  H a  PaCTeHEIX 3aCyxH.  B PaMKaX B T O P O ~ ~  I'pJTInbI pe3YJIbTaTOB 

n p e m O X e H  pm n O ~ O n O B  AJIIJ IIOBbIIIIeHEIII ~ @ @ ~ K T ~ I B H O C T E I  EICIIOJIb30BaHEIX @OTOXEIMIIY~CKOTO 
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HHAeKCa OTpaXeHHX B AElCTaHrlHOHHOM MOHMTOPHHre COCTOIIHHR P ~ C T ~ H H ~ ~ .  C HCIIOJIb30BaI-IMeM 

MeTa-aI-IaJIH3a JIHTepaTflHbIX AaHHbIX 6bll~11 BbIIIBJIeHbI OIITMMaJIbHbIe YCJIOBMX H3MepeHHII 

@ O T O X H M ~ I Y ~ C K O ~ O  HHAeKCa OTpaXeHHX, IIpeAJIOXeH H O B ~ I ~ ~  MeTOA H3MepeHHX ElHAeKCa C 

HCIIOJIb30BaSIMeM KOPOTKHX BCnbIIIIeK XeJITO-3eJIeHOrO H3MePHTeJIbHOTO CBeTa M pmpa60~ma 

H a  er0 OCHOBe CMCTeMa IIpOKCMMaJIbHOrO kIMHAXMHra @OTOXHMHY~CKO~O MHAeKCa OTpaXeHHX, 

IIOKa3aHa BbIC0Ka.X ~ @ @ ~ K T M B H O C T ~  IIpHMeHeHMX CBeTOHHP;JT.JHpOBaHHblX H ~ M ~ H ~ H M G  

@OTOXMMHY~CKO~O HHAeKCa OTp2DKeHkIR rrJur OUeHKkI @OTOCHHT~TMZI~CK~IX IIPOqeCCOB H 

IIpeAJIOXeH PXA M O A ~ $ ~ ~ E I P O B ~ I - I H ~ I X  @OTOXHMMY~CKHX HHAeKCOB OTpaXeHHX, KOTOPbIe 

BBJIXWTCX 6onee YyBCTBMTeJIbHbIMH K H3MeHeHEiXM @ O T O C H H T ~ ~ ~ .  B Tpe~Eifi YaCTH Pe3YJIbTaTOB 

OIIHCbIBaeTCR MaTeMaTHYeCKaSI MOAeJIb @OTOCEIHT~TEIS~CKIIX IIpOqeCCOB B JIHCTe, aI-IWIM3 

K O T O P O ~ ~  lIOKa3bIBaeT YCHJIeHMe I I ~ O C T ~ ~ H C T B ~ H H O ~  HeO~HOpOAHOCTH PaCIIpeAeJIeHHX 

$OTOCHHT€THY~CKHX IIPOqeCCOB B JIMCTe IIpM A ~ ~ ~ C T B M H  H ~ ~ J I ~ ~ O I I ~ H X T H ~ I X  @SUCTOPOB. 

B q e n o M ,  pa60~a s a c n y m ~ ~ a e ~  B ~ I C O K O ~ ~  OqeHKn,  o m a K o ,  X o T e n o c b  6b1 ~ T O ' I H H T ~  

CJIeAyIoIQHe MOMeHTbI: 

1. B CBO& pa6o~e AHCCePTaHT IIpeAJIaI'aeT M O A H @ H ~ H ~ O B ~ I - I H ~ I ~  MHAeKCbI OTpaXeHHX 

PM(545,570) H PRI(555,570), KOTOPbIe, KaK aBTOp IIOJIaI'aeT, XBIICWTCX 6onee ~ @ @ ~ K T H B H ~ I M H  

HeXeJIH, KJI~ccHY~cKHG @ O T O X I I M H Y ~ C K E ~ ~ ~  MHAeKC OTPSUfCeHMX PM(53 1, 570). OAH~KO, OCTaeTCX 

HeXCHbIM, 6 y ~ y T  JIH 3TH HHAeKCbI ~ @ @ ~ K T H B H ~ I M H  IIpM M3MepeHHH B YCJIOBHIIX OTKPbITOrO 

V y H T a  HJIH IIpH HX PerHCTpQMM H a  YpOBHe PaCTHTeJIbHOrO lIOKpOBa, TaK KaK AHCCepTaHT 

IIpOBeJI HCCJIeAOBasIHX TOJIbKO B J Ia60paTopHbIX yCJIOBMRX H a  ~ ~ @ N K C H P O B ~ H H O M  B IIJIOCKOCTH 

H3MepeHM8 JIHCTe. 

2. B 3KCIIePMMeHTOB IIpH HCCJIeAOBaI-IMH @OTOXIIMEIY~CKO~O HHAeKCa OTpaXeHEiX 

AHCCePTaHT HClIOJIb3YeT AJDiTeJIbHbIe M3MepHTeJIbHbIe BCIIbILIIKH XeJITO-3eJIeHOI'O CBeTa 

(A~CXTKH C ~ K ~ H A ) .  no COBPeMeHHbIM IIpeACTaBJIeHHRM 3 e J I e ~ b l g  CBeT T a K X e  H r p a e T  

CyIQeCTBeHHyIo POJIb B IIPOTeKaI-IHH @ O T O C ~ I H T ~ T H Y ~ C K ~ I X  IIpOqeCCOB, 0 6 e c n e . ~ ~ m  3 H e p r H e f I  

CBeTOBbIe P e a K q H H  @ O T O C H H T ~ ~ ~  B KJIeTKaX, PaClIOJIOXeHHbIX B r ~ 1 y 6 ~ ~ e  JIkICTa. B o s ~ o m o  JIH 

BJIHXHHe H3MePHTeJIbHbIX BCIIbJUIeK XeJITO-3eJIeHOTO CBeTa H a  @ O T O C H H T ~ T H S ~ C K M ~  IIPOqeCCbI 

p a c ~ e ~ ~ f i ,  a, c n e A o s a T e n b H o ,  H a  B e n H r M H y  @ o ~ o x ~ ~ ~ s e c ~ o r o  MHAeKca orpaxe~m? 

3. Ha PHCYHKe 4.4 A H C C e p T ~ H M  OIIHCbIBaeTCX B03MOXHOCTb @~HK~MoHHPoB~HMII  

p a 3 p a 6 0 T a H ~ o g  CHCTeMbI C AByMR PeXHMaMkI H3MepMTeJIbHOrO OCBeIQeHHX: C @ H K C ~ I P O B ~ H H O ~ ~  M 

p e r y J I H p y e ~ 0 f i  AJIMTeJIbHOCTbK) BCIIbIIIIKkI XeJITO-3eJIeHOrO CBeTa. BTOPO~ P e X H M  H e  

HCIIOJIb3yeTCX B AHCCePTQRH, O ~ ~ R C H H T ~  e r O  Ha3HaSeHMe. 

A ~ I ~ c ~ ~ T ~ ~ ~ I o H H ~  pa6o~a Cyxo~ofi E.M. XBJIXeTCX aKTYaJrbHbIM kI OPHrHHaJIbHbIM 

HCCJIeAOBmHeM, BbIIIOJIHeHHOM H a  BbICOKOM YpOBHe. P a 6 0 T a  MOXCT CTaTb OCHOBOG W 

IIpaKTHYeCKOrO IIpHMeHeHHR B o 6 n a c ~ ~  MOHHTOPHHra P ~ C T ~ H H G .  Pe3yJIbTaTb1 ElCCJIenOBaHMX 



COHCIC~T~JI~  HMeeT 18 oIIY~JIHKoBC~HH~IX HaFblX pa60~b1 no TeMe AHCCepTaHEI, H3 

HHX 14 c ~ a ~ e j i  B p e u e ~ 3 ~ p y e ~ m  Haymbm E I ~ A ~ H ~ I X ,  B K J W S ~ H H ~ I X  B l l e p e ~ e ~ b  

PerleH3HpyeMblX HaJW-IbIx M3nCiHHG, B KOTOPblX AOJIXHbI 6b1~b o ~ Y ~ J I M K o B ~ H ~ I  OCHOBHbIe 

Hayware pe3ynbTaTbI nHccepTaymi Ha co~cKmHe yse~oi i  cTeneHH KaHwnaTa 6 ~ o n o r ~ r e c ~ ~ l x  

HayK, 1 naTeHT H 4 Te3HCa B MaTepHELlIaX Ko~@epeHIJHfi. O ~ ~ ~ J I H K O B ~ H H M ~  pa6o~b1 IIOCBXLTJeHbI 

Pa3BEITHH) MeTOnOB HpHMeHeHElrr HHneKCOB OTPaXeHkIII AJIX BbIIUBJIeHHX CTpeCCOBbIx Ei3~eHeHHfi 

y BMCIIIHX pac~eHHfi. OIIY~JIEIKOB~HH~I~ pa6om B ~ O J I H O ~ ~  Mepe OTpaXWT pe3ynb~a~b1 

nHCCepT~HOHHOr0 HCCJIeAOBaHHX. 

A~~opcrmfi BwIw COHCKaTeruI COCTaBJIXeT 90%. H ~ A O C T O B ~ ~ H ~ I ~  cBeneHm 06 

O T I ~ ~ J I H K O B ~ H H ~ ~  COllCKaTeJIeM JTeH0fi CTeneHEI pa6o~ax, B KOTOPbIX H3JIOXeHbI OCHOBHbIe 

HayYHbIe pe3yJIbTaTbI J(HCCepTmHH, B nEICCepTaIJHH Cyxo~oii E.M. OTCJTCTBPT.  

Ha~16onee 3HaYklMbIe HayYHbIe pa6o~b1 no TeMe nHccepTmHH. 

1. Sukhova E., Sukhov V. Connection of the photochemical reflectance index (PRI) 

with the photosystem I1 quantum yield and nonphotochemical quenching can be dependent on 

variations of photosynthetic parameters among investigated plants: a meta-analysis I/ Remote 

Sens. 2018. V. 10. Article 771. (IF 5.349, Q1 (SJR)) 

2. Sukhov V., Sukhova E., Vodeneev V. Long-distance electrical signals as a link 

be-tween the local action of stressors and the systemic physiological responses in higher plants I/ 

Prog. Biophys. Mol. Biol. 2019. V. 146. P. 63-84. (IF 4.799, Q1 (SJR)) 

3. Sukhov V., Sukhova E., Gromova E., Surova L., Nerush V, Vodeneev V. The 

electrical signal-induced systemic photosynthetic response is accompanied by changes in the 

photo-chemical reflectance index in pea /I Func. Plant Biol. 2019. V. 46. P. 328-338. (IF 2.81, 

Q1 (SJR)) 

4. C y x o ~  B.C., r p o ~ o s a  E.H., Cyxosa E.M., Cyposa JI.M., Hepym B.H., BoneHeeB 

B.A. A~ank13 CBX3H n0Ki33a~eJIefi C B ~ T O B O ~ ~  CTwHH @ O T O C E I H T ~ ~ ~  C @OTOXEIMEIY~CKEIM HHneKCOM 

OTpmeHHX (PRI) B YCJIOBHHX KpaTKOBpeMeHHOrO OCBemeHkvI mCTa rOpOXa // ~ H o J I o ~ W X ~ C K H ~  

~e~6pmb1.2019.  T. 36. C. 32-43. (44  (SJR)) 
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5. Cyxo~a E.M., K)mHa JIM., B O A ~ H ~ ~ B  B.A., C y x o ~  B.C. A ~ a n ~ s  CBX3H 

~ 3 3 ~ e ~ e ~ ~ i i  ~ O T O X ~ ~ M ~ Y ~ C K O ~ O  HweKca o~psu~cekku~ (PRI) H s m c n e ~ m  moMeHa xnoponnac-roB 

JIHCTbeB rOpOXa EI I'epaHEI B YCAOBEIXX KpaTKOBpeMeHHOrO OCBeIJJeHEIII // E H O ~ O T U ~ ~ C K ~ I ~  

MeM6pa~b1.2019. T. 36. C. 2 18-228. (44 (SJR)) 

6. Sukhova E., Sukhov V. Analysis of light-induced changes in the photochemical 

reflectance index (PRI) in leaves of pea, wheat, and pumpkin using pulses of green-yellow 

measuring light /I Remote Sens. 20 1 9. V. 1 1. Article 8 1 0. (IF 5.349, Q 1 (S JR)) 

7. Yudina L., Sukhova E., Gromova E., Nerush V., Vodeneev V., Sukhov V. A 

light-induced decrease in the photochemical reflectance index (PRI) can be used to estimate the 

energy-dependent component of non-photochemical quenching under heat stress and soil 

drought in pea, wheat, and pumpkin / I  Photosynth. Res. 2020. V. 146. P. 175-187. (IF 3.429, Q1 

(S JR)) 

8. Sukhova E., Sukhov V. Relation of photochemical reflectance indices based on 

different wavelengths to the parameters of light reactions in photosystems I and I1 in pea plants /I 

Remote Sens. 2020. V. 12. Article 13 12. (IF 5.349, Q1 (SJR)) 

9. Sukhova E., Yudina L., Gromova E., Ryabkova A., Kior D., Sukhov V. Complex 

analysis of the efficiency of difference reflectance indices on basis of 400-700 nm wavelengths 

for revealing the influences of drought and heating on plant seedlings /I Remote Sens. 2021. V. 

13. Article 962. (IF 5.349, Q1 (SJR)) 

10. Sukhova E., Sukhov V. Electrical signals, plant tolerance to actions of stressors, 

and programmed cell death: is interaction possible? N Plants. 2021. V. 10. Article 1704. (IF 

4.658, Q1 (SJR)) 

11. Sukhova E., Yudina L., Gromova E., Ryabkova A,, Vodeneev V., Sukhov V. 

Influence of local burning on difference reflectance indices based on 400-700 nrn wavelengths 

in leaves of pea seedlings /I Plants. 2021. V. 10. Article 878. (IF 4.658, Q1 (SJR)) 

12. Sukhov V., Sukhova E., Khlopkov A., Yudina L., Ryabkova A., Telnykh A,, 

Sergeeva E., Vodeneev V., Turchin I. Proximal imaging of changes in photochemical reflectance 

index in leaves based on using pulses of green-yellow light /I Remote Sens. 2021. V. 13. Article 

1762. (IF 5.349, Q1 (SJR)) 

13. Sukhova E., Ratnitsyna D., Sukhov V. Stochastic spatial heterogeneity in 

activities of H+-ATP-ases in electrically connected plant cells decreases threshold for cooling- 

induced electrical responses // Int. J. Mol. Sci. 2021. V. 22. Article 8254. (IF 6.34, Q1 (SJR)) 

14. Sukhova E., Kior D., Kior A,, Yudina L., Zolin Y ., Gromova E., Sukhov V. New 

nor-malized difference reflectance indices for estimation of soil drought influence on pea and 

wheat N Remote Sens. 2022. V. 14. Article 1731. (IF 5.349, Q1 (SJR)). 



Y ~ a 3 a ~ ~ b 1 e  II~~J-IHKWHH B X O ~ T  B nepesesb BAK H M e w y H a p o n H b I e  p e @ e p a ~ ~ ~ ~ b ~ e  

6a3b1 AaHHbM H CHCTeMbI qHTHPOBaHHR Web O f  Science H SCO~US. 

Ha A w c c e p T a q n m  H a ~ ~ o p e a e p a ~  nocTynuno 5 OT~LIBOB, B c e  n o n o x m T e n b H b I e .  B 

O T ~ ~ I B ~ X  Y K ~ ~ ~ I B ~ ~ T C X ,  YTO n p e A c T a s m e M a r r  pa6o~a xapm~ep~3ye~cx BMCOKEIM T e o p e - r m e c m m  

H 3KCllePHMeHTaTIbHbIM YPOBHeM, IIO CBO& HOBH3He EI aKTyaJ1bHOCTl-i ElMeeT 6onbmoe HayzIHOe 

H IIPaKTEIYeCKOe 3HaZIeHHe, COOTBeTCTByeT T P ~ ~ O B ~ H ~ I I I M  Bmmei'i ~ T T ~ C T ~ Z T ; E I O H H O ~ ~  KOMHCCHM. 

O T ~ ~ I B ~ I  I I O V e H E d  H3: 

1 .  O T T j H Y  @EIL1[ " ~ ~ H C T H T ~ T  u n T o n o r m  H r e H e m m  CO PAH", 3a n o n n H c b m  

K.~.H., AOU., B.H.C. n a 6 0 p a ~ o p ~ ~  ~ B o J I I O ~ H O H H O ~ ' ~  ~EIOEIH@OPM~THKEI H T ~ O ~ ~ T E ~ Y ~ C K O ~ ~  reHeTkIKH 

A ~ O H H U K O B ~  AMHTPUZI A P I C ~ A ~ ~ B N Y ~ ,  663 3 a ~ e 9 a ~ n f i .  

2. OTAOY BO " H W H O H ~ J I ~ H ~ I ~ ~  nccne~osa~en~cmfi H E I X ~ ~ O P O A C K E ~ ~ ~  

r 0 c y f l a p c T B e H ~ b I f i  YHHBePCHTeT EIM. H.R. ~ O ~ ~ Y ~ B C K O ~ O " ,  &@.-M.H., np0@. ~ a @ .  TeOPHH 

~ o n e 6 a H H f i  H aBTOMaTHYeCKOr0 PerYTIkIPOBaHkIII ~ ~ O @ H ~ H Y ~ C K O T O  @aKyJIbTeTa K'aHaICOBa 

OJIera k I r 0 p e B ~ W i .  B OT3bIBe HMeeTCX BOIIPOC: MOXeT JIM p a 3 p a 6 0 ~ a H H ~  MOAeJIb 

HCIIOJIb3OBaTbCX AJW OIIHCaHEIII nOTeH4HaJIOB A ~ ~ ~ C T B I I X  B KJIeTKaX p a ~ ~ e H E i f i  H ~ Y A ~ T  JIH 

CBX3aHbI TaKkIe nOTeHqHaTIbI C @OTOCHHT~~OM? 

3. @a HUEkI PAH, 3a n O m k I C b l 0  A.~.H.,  C.H.C., PYKOBOAHTeJIII rpyrrnbI 3KOJIOTHH 

M @ H 3 1 1 0 J I 0 ~ H  @OTOTPO@H~IX OPTaHH3MOB ~ ~ H C T H T Y T ~  @ Y I - I A ~ M ~ H T ~ T I ~ H ~ M  npo6ne~ 6k1onork1~ 

PAH ~ o c o 6 p m x o ~ a  A H ~ T o J I H R  h e ~ c a w t p o s ~ s a ,  6e3 3 a ~ e s a ~ ~ f i .  

4. @rEOY BO PTAY-MCXA HMeHH K.A. T H M H ~ I I ~ ~ B ~ ,  351 nOAIIHCbIO A.~.H., TO@.. 3aB. 

~ a @ .  @ H ~ H O J I O ~ H  p a c ~ e ~ ~ f i  T a p a ~ a ~ o s a  H s a ~ a  r e p ~ a ~ o s u n a  H K.~.H., AOU., noq. ~ a @ .  

@ H ~ H O J I O ~ H H  p a c ~ e ~ ~ f i  J I a p ~ ~ o ~ o i i  H)nm C e p r e e ~ ~ n ~ ,  6 e 3  3 a M e s a H ~ i i .  

5. ~ I H C T H T ~ T ~  @J 'HA~M~HT~JI~H~IX npo6ne~ ~ H O J I O ~ E M  PAH " ~ Y I ~ I E I H C K ~ I ~ ' ~  

HaJW-IbIfi IJeHTp ~HoJ'Io~Hs~cKHx H c c J I ~ ~ o B ~ H H ~ ~  PAHI', 3a nOAIIHCbI0 K.~.H.,  BeAyLqerO 

H a p H o r 0  COTpYAHHKa JIa60paTOpHH ~ O T O C M H T ~ T H Y ~ C K O ~ O  OKHCJIeHHX BOAbI T e p e ~ ~ b e s a  

B a c k ~ n u ~  B a n e p b e s H r a .  B OT3bIBe HMeWTCX 3aMeYtIHHX: B pa6o~e ~ c n o n b 3 y e ~ c ~  H e  COBCeM 

yna .mbIe  T e p M H H o n o r m e c m e  O ~ O P O T ~ I ,  ~ c n o n b s y e ~ b ~ e  B TeKcTe, H a n p m i e p ,  m M e H  

x n o p o n n a c T o B .  no-BWHMOMY, mencx B BHW n m M e H  T ~ ~ K O H A O B  x n o p o n n a c T o a .  kIm light 

scattering, YTO o s ~ a s a e ~ ,  BHAHMO, c s e T o p a c c e x m e .  

3 T H  He3HamTeJIbHbIe 3aMesaHHX H e  CHMCaI€)T ~aJ'WI0fi qeHHOCTH pa6o~b1, 

npo~enm~of i  Cyxo~oii E.M., a ee a ~ ~ o p ,  ~ ~ ~ ~ C J ' I O B H O ,  sacnyx~sae~  npr-icyxcneHm ~ 6 ~ 0 %  

c T e n e H H  K a H m A a T a  6monor~secmx HayK no c n e q ~ a n b H o c T H  1 S.2. - E ~ l o @ k ~ ~ m a .  

Bb160p 0@HqHaJIbHbIX OIIIIOHeHTOB Pi B e n ~ e f i  O P r a H H 3 a H k I  O ~ O C H O B ~ I B ~ ~ T C X  EIX 

COOTBeTCTBHeM KPHTePkIIIM Tpe60BaHHfi, H3SlOXeHHbIX B nu. 22 H 24 ( < ~ O J I O X ~ H H X  0 

n p H c y w e H m  ~ ~ H E J X  c~ene~ei'i)), y T B e p m e H H o r o  l I o c ~ a H o s n e ~ x e ~  I I p a B ~ ~ e m c ~ s a  PO OT 24 
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c e ~ ~ x 6 p a  2013 r. N2 842: X B m T C X  KOMIIeTeHTHbIMH IIO 3 a s I ~ J I e ~ ~ o f i  B m C C e p T a H H  

COHCKaTeJIX CIIeJJHaJIbHOCTH, HMCIOT I I P o @ H J I ~ H M ~  I I ~ ~ ~ H K W H H  IIO npo6ne~e 

HHCCepTWHOHHOrO HCCJIeAOBiiHHX H cnoco6m O ~ % ~ K T H B H O  OqeHkIBaTb ZKTYaJIbHOCTb TeMbI 

AHCCepTWHH, a TaKXe AOCTOBepHOCTb, TeOpeTkIYeCKyIo 3Ha9EIMOCTb H HayrIHO-IIpaKTkI9eCKyIO 

UeHHOCTb IIOJIJFleHHbIX B pa6o~e pe3yJIbTaTOB ( C B ~ A ~ H H X  0 HElX pa3MeIlJeHbI H a  O @ H ~ H ~ J I ~ H O M  

C & T ~  QTAOY BO ( ( H ~ u H o H ~ J I ~ H ~ ~  H c c I I ~ ~ ~ o B ~ T ~ J I ~ c K H ~ ~  H k l x e r o p o ~ c m f i  ~ O C Y A ~ P C T B ~ H H ~ ~  

YHHBePCHTeT HM. H.U. n o 6 a ~ e ~ c ~ o r o  >>: https://diss.unn.ru/ 1 298). 

~ H C C ~ P T ~ U H O H H ~ I ~  COBeT OTMeSBeT, ¶TO H a  OCHOBaHNkl BbIIIOJIHeHHbIX 

cokIcIca-reneM l i l c c n e n o ~ a n ~ i i :  

- BbIIIBJIeHO HOBbIX EIHAeKCa OlpZiXeHWf, TBCTBkITenbHblX K A ~ ~ ~ C T B H I O  ClpeCCOPOB 

H a  p a c T e H m ;  

- pa3pa6o~a~   HOB^^ MeTOn H 3 M e p e H m  @OTOXEIMMY~CKO~O H W e K C a  OTpaXCHI-UI (PRI) C 

HCIIOJIb30BEHHeM ElMIIyJIbCOB XeJITO-3eJIeHOTO H3MePHTeJIbHOTO CBeTa H C03AiiHa H O B m  CHCTeMa 

IIpOCTpEiHCTBeHHOrO HMkIAmEIHra @OTOXEIMELY~CKO~O HHneKCa OTpZiXeHHX; 

- IIOIC83aHa 6onee BbICOKWI VCTBHTeJIbHOCTb CBeTOAEIHAyIJMPOBaSIHbIX H 3 ~ e ~ e ~ H f i  

@OTOXHMHY~CKO~O H W e K C a  O q a X e H H X  K @OTOCHHT~THY~CKMM IIapaMeTpaM P ~ C T ~ H H ~ ~ ;  

- BbIIIBJIeHa 6onee BbICOKasI VCTBHTeJIbHOCTb M O ~ @ H ~ H P O B ~ ~ H H ~ D (  @OTOXIIMHY~CKEIX 

HHAeKCOB OTpZiXeHI-UI K @OTOCMHT~T~~Y~CKEIM IIapaMeTpaM p a ~ T e ~ H f i ;  

- pa3pa6o~a~a  MaTeMaTHYeCKasI MOAeJIb @OTOCHHT~THY~CKEIX IIpOqeCCOB B IIEICTOBO~~ 

nnacTHHKe, ~ T ~ I B ~ I I W I  n o c T y n n e H m  COz repes ycTbHqa;  

- IIOKa3aHO B03paCTiiHHe HeOAHOPOAHOCTH IIPOCTpaHCTBeHHOrO PaCIIpeAeJIeHHH 

@OTOCHHT~T~IY~CKEIX IIPOqeCCOB H @OTOXMM~I~I~CKOTO HHAeKCa OTpaXeHkIII B YCJIOBIUX 

A ~ ~ ~ C T B H R  ~ e 6 ~ 1 a r o I I p m b I X  @~.KTOPOB. 

T e o p e T k l r e c I c a f I  3HaWiMOCTb MCCJIeAOBaHHR O ~ O C H O B B H ~  TeM, ¶TO: 

- M3ySeHbI KOMIIOHeHTbI ~ ~ I C T P ~ I X  M ~ M ~ H ~ H H ~  @OTOXIIMMY~CKO~O HHAeKCa OTpZiXCHHX; 

- AOICa3aH0, ¶TO M3MeHeHMII pH JnoMeHa THJIaKOHflOB XJIOpOIIJIaCTOB X B m T C X  BLiXHbIM 

MeXaSIkl3MOM H3MeHeHHX @OTOXEIMHYCCKO~O H W e K C a  OTpaXeHEIII; 

- PaCICpbITa BO3MOXHasI CBXSb I IPocTP~~HcTB~HHo~~ HeOAHOPOAHOCTkI 

@OTOCMHT~THY~CKMX lI0Ka3aTeJIe# IIPH ~ ~ ~ ~ C T B H M  H ~ ~ J I ~ I ' O I I ~ W ~ T H ~ I X  @~KTOPOB C IIJIOTHOCTbK) 

YCTbHU. 

3 H a ¶ e H I i e  llOJry¶eHHbIX COklCICaTeJIeM Pe3YJIbT8TOB NCCJIeflOBaHklII aJIR IIpaICTHKH 

n o n T s e p x q q a e T c r r  TeM, ¶TO: 

- IIpe&l'lOZeHbI HOBbIe HHneKCbI OTpaXeHMEI, KOTOPbIe MOrYT 6b1m HCIIOJIb30BEiHbI AJM 

AHCTEiHqHOHHOTO MOHHTOPkIHra BJIWEIWf H ~ ~ J I ~ ~ O I I ~ H X T H ~ I X  @~KTOPOB H a  

c ~ J I ~ c K ~ x ~ ~ ~ c T E ~ ~ H H ~ I ~  p a c ~ e ~ ~ f i .  
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- pa3pa60~a~  HOB^^ MeTOA P e r H C T P ~ H H  @ O T O X H M H ~ ~ C K O ~ O  HHAeKCa OTpZOKeHElrr, 

yc~o i i~~sbr i i  K @OHOBOMY OCBeLqeHkIEO Ei CHCTeMa IIPOCTpaHCTBeHHOTO IIpOKCHMaJIbHOrO 

HMEIAXHHra ~ O T O X E I M H Y ~ C K O ~ O  HHAeKCa OTpZOKeHEIII. 

O q e ~ ~ a  AOCTOBepHOCTH pe3yJIbTaTOB HCCneJ(0BaHHH BbIHBHJIa, s T 0 :  

- n p O B e n e H 0  6omrnoe KOJlFIeCTBO 3KCnePMMeHTOB, n03BOJIXlOI4ee OqeHHTb 

BOCIIPOEI3BOAMMOCTb pe3yJIbTaTOB HccJI~AoBELHMG, HClTOJIb30BElHbI CTaHAaPTHbIe MeTOAbI 

CTaTHCTkIVeCKOrO a H W 3 a ,  n03BOJIIIH)I4%ie OqeHkITb AOCTOBePHOCTb nOJIy%HHbIx pe3yJIbTaTOB; 

- HCIIOJIb30BaHO BbICOKOTeXHOJIOIUSHOe 0 6 0 p y ~ o ~ a ~ ~ i e  EI H w e X H b I e  anpo6~posa~~b1e 

3KCnepHMeHTaJIbHMe MeTOAbI; 

- YCTaHOBJIeHO KaqeCTBeHHOe EI KOIMYeCTBeHHOe COTJIaCHe C TeOpeTEIYeCKEIMH 

BbIBOAaMH H O~OCHOBE~H~IIIMM, a T a K X e  C pe3yJIbTaTaMEI, IIpeACTaBJIeHHbIMEI B HeSaBHCHMbIX 

H c T o m H K a x  no A ~ H H O G  T e M a m e .  

JIH¶Hb1fi BKJIW COHCIcaTeJIH COCTOHT B JWiCTkIH B IlpOBeAeHEiEi pa60~b1 H a  BCeX 3TEUla.X 

eC BbIIIOJIHeHWI, B K J w s a R  IIOCTaHOBKY 3 w a Z I ,  IIJIaHHpOBaHHe H IIPOBeAeHMe 3KCllePHMeHTOB, 

0 6 p a 6 0 ~ ~ y  H H H T e p n p e T W H I o  nOJry.IeHHbIX Pe3YJIbTaTOB, a TCXXe IIOArOTOBKy HayrIHbIX c ~ a ~ e f i  

M IIpeACTaBJIeHHe pe3yJIbTaTOB H a  K O H @ ~ ~ ~ H ~ M X X .  

B X O n e  3lUI4EITbI A E T C C e P T ~ H H  6bm BbICKa3aHbI C J I e ~ ~ H e  KpkLTkIYeCKEle 3 a ~ e ~ a ~ m :  

(i) B03MOXHO JIH HCIIOJIb30BaHEie HHAeKCOB O T p a X e H m  AJM BbUIBJIeHHX KOHKPeTHOrO TkIIIa 

H ~ ~ J I ~ ~ o I I ~ ~ T H I J X  @ ~ W T O ~ O B ,  ~ ~ % C T B ~ E ~ ~ H X  H a  ~ ~ C T ~ H H X ?  (ii) Kame npaKTHrecKEIe  

n e p c n e K m s b 1  p e 3 y n b ~ a ~ o ~  E i c c n e ~ o ~ a H n r r ?  (iii) I I o r e ~ y  n p H  p a c Y e T e  PRI 6bua ~ c n o n b s o ~ a ~ a  

TOJIbKO AJIHHa BOJIHbI 570 HM? (iv) K a K  6 y n e ~  MeHXTbCa PRI I IpH HHAYqHPOBSLHHOM CBeTOM 

PaCIIXHpeHHH xJIo~oIIJI~cToB? (v) ~ O Y ~ M Y  I IpH pa3BMTMEI KpaTKOBpeMeHHOrO BOAHOrO ~ e @ H m ~ a  

m C J I 0  HHAeKCOB OTpa>rceHEiX, CTaTEICTI3SeCKl-i 3HaYMMO 0TJIEIYaK)QMXCX OT KOHTPOJUI, 60nbrnoe 

H a  IIepBbIe,  TpeTbM H IIOCJIeAylOIQHe CYTKll B O ~ A ~ ~ ~ C T B E I X  H OTHOCHTeJIbHO MaJIOe H a  B T O P ~ I ~ ?  

C o ~ c ~ a ~ e n b  Cyxo~a E.M. o T s e m n a  H a  s w a ~ a e ~ b ~ e  eG B xoAe s a c e ~ a ~ m  B o n p o c b I  H 

npmena C O ~ C T B ~ H H ~ I ~  a p r y M e H T a q m o ,  y ~ m a ~ ,   TO: (i) noJry.IeHHbIe pe3ym~a~b1 H e  n o 3 ~ o m  

T O W 0  BbIIIBmTb IIPHPOAY H ~ ~ J I ~ o I I ~ H X T H O ~ O  @ a K ~ o p a  H a  OCHOBaHHEI IIPeAJIOXeHHbIX MeTOAOB, 

K o T o p b I e  ~ O K ~ ~ I B ~ T  c K o p e e  0 6 ~ ~ 1 e  cTpeccosbIe H ~ M ~ H ~ H ~ F I I  COCTOIIHHX p a c T e H m ;  o n H a K o ,  

pe3yJIbTaTbI CO3ASLIOT IIpeAIIOCblTIKll p a 3 p a 6 0 ~ ~ H  MeTOAOB TaKOrO BbIIZBJIeHm H a  OCHOBaHEiH 

IIpOCTpaHCTBeHHOrO PaCIIpeAeJIeHPM H ~ M ~ H ~ H M %  HHAeKCOB OTpZOKeHkIII. (ii) MOXHO B b u e J M T b  

n p a K T m e c m e  n e p c n e K m B b 1  no BceM OCHOBH~IM ~ J I O K ~ M  H c c n e n o B a m ,  B I U ~ Y S ~ S I  B O ~ M O X H O C ~  

HCIIOJIb3OBaHHH IIpeAJIOXeHHbIx EIHAeKCOB AJIII BbIIIBJIeHm A ~ ~ C T B ~  3 a C P H  H a  PaCTeHEIX, 

BOSMOXHOCTb IIPHMeHeHkllI IIpeAJlOXeHHOrO MeTOAa H3MePeHHX PRI A m  C03AaHMX HOBbIX 

CEICTeM MyJIbTEICIIeKTpaJIbHOrO EiMMAXHHra Ei B03MOXHOCTb EICIIOJIb3OBaHkltI I I P O C T ~ ~ H C T B ~ H H O ~ ~  

HeOAHOpOAHOCTEI P a C I I P e A e J I e H m  PRI AJIII BbIIIBJIeHHX CTpeCCOBbIX E i 3 ~ e H e ~ M f  Y P ~ C T ~ H E I ~ ~ .  (iii) 



3 H a r e H H e  570 HM ~ ~ I J I O  B ~ I ~ P S L H O  KEiK W k I H a  BOJIHbI, KOTOPaJI IIpeIIMyIseCTBeHHO IICIIOJIb3yeTCH 

n J m  p a c s e T a  PRI B n m e p a T y p e ;  OAH~KO,  HMeIoTca  o T n e n b H b I e  pa6o~b1, B KOTOP~IX 

IIpeAllpHHHMaJIHCb IIOIIblTKM HClIOJIb3OBaTb A p ~ l T e  AJIHHbI BOJIHM. ( i ~ )  Tame IICCJIenOBaHIIX H e  

~ P O B O . ~ H J I H C ~ ;  O A H ~ K O  ~enb3a n o n H o c m m  x c m s a n ,  r ~ o  T a K o e  p a c r n H p e m e  M o x e T  

lIpOHCXO,I@iTb B YCJIOBHIM 3aT5I3HeHHR H BJIkIIITb H a  PRI. (v) 110-BHAHMOMY, 3 T 0  CBRStlHO C 

H e c K o n b m M H  @ a 3 a ~ k 1  C T p e c c o B o r o  o T B e T a  p a c T e H m ,  B K ~ Y M  H a r m H o e  H a p y m e H H e  

@ H ~ I I O ~ O ~ I I ~ ~ C K M X  n p o u e c c o B ,  nocnenymwym r a c T w m y m  K o M n e H c m n m  ~ a p y m e ~ k ~ i i  

BCnenCTBIIe aKTIIBtiI@lII a a l l T H B H b I X  MCXaHM3MOB II n a J I b H e h I e e  IIOBpeX.I(eHIIe PaCTeHIIa  B 

ycnosnm H a p a c T m m  B o m o r o  n e @ ~ q ~ ~ a .  

Ha 3acena~1111 9 @ e ~ p a m  2022 rona A H C C ~ ~ T ~ M O H H ~ ~ ~  C O B ~ T  npnHILn pememe 3a 

HCCJIeAOBtlHMe IIPHMeHHMOCTH HOPMaJIH30BaHHbIX HHAeKCOB OTpElXeHkIEI AJIII BbIIIBJIeHII5I 

JIOKClJIbHOrO II CIICTeMHOrO ~ ~ ~ ~ C T B M I I  H ~ ~ J I ~ T O I I P H I I T H ~ I X  ~ ~ I I O T W I ~ C I U M  @~KTOPOB H a  BbICLrme 

paCTeHkIEI, IIMeIoIl&e 3 H a r e H I I e  &lM pa3BHTEIII ~ I I O @ I I ~ I I K ~ I ,  n p I I C y m T b  Cyxo~ofi E K ~ T ~ ~ H H ~  

MMX&IIOBH~ y Y e H y I o  CTelTeHb K a H m A a T a  6110nor~recmx HayK IIO CI Ie~HUIbHOCTH 1.5.2 - 

6~0@113ma. 

n p H  IIpOBeAeHHII T&HO~O rOJIOCOBaHEIa ~IIcc~~T~.QIIoHHE& COBeT B KOXkIYeCTBe 14 
YeJIOBeK, 113 HHX 4 AOKTOpa HaYK IIO CI Ie~HNIbHOCTII  1.5.2 - ~ H O @ H ~ H K ~ ,  yYaCTBOBaBLIIHX B 

3aCeaaHIIH,  H 3  21 SeJIOBeKa, B X O m I I X  B COCTaB COBeTa, AOIIOJIHHTeJIbHO BBeAeHbI H a  p a 3 0 B y I o  

3a I4 I ITy  0 SeJIOBeK, IIpOrOJIOCOBa.TIII: 3a 14, IIPOTIIB 0, H ~ A ~ ~ c T B I I T ~ J I ~ H ~ I X  61ome~e~eiiJ. 


