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3AKJUOLJEHME )JJ1CCEPTAlU10HHOrO COBETA 24.1.138.01 HA EA3E 

<PEJJ:EPAJIbHOrO rOCYJJ:APCTBEHHOrO EIOJJ:)l(ETHOrO YLJPE)l(,lJ;EHH5I HAYKI1 


l1HCTI1TYTA <P113110JIOrl1l1 PACTEHI1H 11M. K.A. TI1MI1P5I3EBA POCCI1HCKOM 


AKAJJ:EMI111 HAYK, MOH P<P 


TIO JJ:I1CCEPTAUI1I1 HA COI1CKAHI1E YLJEHOM CTETIEHI1 KAHJJ:I1JJ:AT A HAYK 


arrecTau,HOHHoe ,neno N2 

pellIeHHe ,nHccepTau,HoHHoro COBeTa 

OT 17.10.2023 r. N2 -1 
o npHcY)l<,neHHH JIanllIHHY HHKHTe KOHcTaHTHHoBWIY, rpa)K,naHHHY P<P, Y4eHoH 

CTeneHH KaH,nH,naTa 6HonorH4ecKHx HaYK. 

JJ:HccepTau,1151 «Ponb MeM6paHHbIX CTepHHOB B perymlu,HH aKTHBHOCTI1 H+-AT<Pa3bI 

nna3ManeMMbI KneTOK paCTeHHH» no cneu,HMbHOCTH 1.S .21. - <pH3HOnOrl1.~ Ii 6HOXHMH~ 

paCTeHHH npHH~Ta K 3alljJHe S HlOH~ 2023 r., npoToKon N2 S, ,nHccepTau,HoHHbIM COBeTOM 

24.1.138.01 Ha 6a3e <prEYH «I1HcTHTYT <pH3HOnOrI1.H pacTeHHH HM. K.A. THMHp~3eBa 

PoccHI1cKoH aKa,neMI1I1 HayK», 127276, MocKBa, EOTaHI14eCKa~ yn. , 3S; npIiKa3bI MOH P<P 

N2 10S/HK OT 11.04.2012 r., N2 464-HK OT 23.07.2014 r., N2 936/HK OT 28.09.2017 r.; N2 

S23/HK OT 21.06.2019 r. 

COHcKaTenb, JIanllIl1H HI1KI1Ta KOHCTaHTI1HOBWI, 29.06.1993 ro,na po)I<,neHI1~. B 

201S ro,ny OKOH411n 6110n0fl14eCKl1H <paKynbTeT <prEY BO «MOCKOBCIillH 

rocy,napcTBeHHbIH YHl1BepCl'lTeT 11M. M.B. JIoMoHocoBa» no cneu,I1MbHOCTI1 «6I1onorl1~ 

(<pI13HOnOrl1~ paCTeHI1H)>>. Pa60TaeT B ,non)l<HOCTI1 HaY4Horo COTpY,UHI1Ka B na6opaTopl111 

MeM6paH paCTI1TenbHblx KneTOK <prEYH «I1HCTI1TYT <p113110n0fl1l1 paCTeHI1H 11M. 

K.A.TI1MHp~3eBa POCCI1HCKOH aKa,neMI1I1 HaYK». JJ:l1ccepTau'l1~ BbIIlonHeHa B na60paTopHI1 

MeM6paH paCTI1TenbHbIX KneTOK <prEYH «I1HCTI1TYT <p113110nOrl1l1 paCTeHl1H 11M. K.A. 

TI1MI1p5l3eBa POCCI1HCKOH aKa,neM 11 11 HaYK». HaY4HbIH PYKOBo,nI1Tenb - ,nOKTOP 

6110n0fl14eCKI1X HayK Tpo<pI1MOBa Mapl1Ha CepreeBHa, <t>rEYH «I1HCTI1TYT <p113110n0fl1H 

paCTeHI1H 11M. K.A. TI1Ml1p~3eBa POCCI1HCKOH aKa,neMI111 HayK», 3aBe,nylOIIIa~ na60paTOpl1eH 

MeM6paH paCTI1TenbHbIx KneTOK. 

O<pI1l.(l1aJIbHble onnOHeHTbI: 

Ea6aKOB AneKceH Bna,nI1Ml1pOBI14, ,nOKTOP 6HOnOrl14eCKHX HayK, npo<peccop, 

maBHb!H HaY4HbIH COTPY.lJ,HI1K na60paTopHI1 CTpeCCOYCTOH411BOCTI1 paCTemlH 

<t>e,nepanbHoro rocy,napCTBeHHoro 61O,n)KeTHOro HaY4Horo Y4pe)l<,neHI151 «BcepOCCI1HCKI1H 

HaY4HO-l1ccne,nOBaTenbCKI1H I1HCTI1TYT cenbCKOX0351HCTBeHHOH 6HOTeXHonorl1l1»; 
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bl1611KOBa TaTb5IHa HI1KOJIaeBHa, KaH)],I1)],aT 6110JIOrW-IeCKHX HaYK, CTapllll1J1 

HaY4HblH: COTPY)],HHK Kacpe)]'pbl CPl13110JIOrl111 pacTemill bl10JIOrl14eCKOrO cpaKYJIbTeTa 

<I>e)],epaJIbHOrO rocy)],apCTBeHHoro 61O)]')I<eTHOrO 06pa30BaTeJIbHOrO Y4pe)l(,n,eHH5I BbIClllerO 

06pa30BaHIDI «MocKOBCKI1H: rocy)],apCTBeHHbIH: YHI1BepCI1TeT 11M. M.B. J10MoHOCOBa»; 

)],aJIH nOJIO)l(I1TeJIbHbie OT3bIBbI Ha )],l1ccepTaUHlO. 

Be)],y~a5I OpraHI13aUI15I: <I>fAOY BO «HaUI10HaJIbHhIH: I1CCJIe)],OBaTeJI bCKHH: 

HI1)KeropO)]'CI<HH: rocy)],apCTBeHHhIH: YHHBepCHTeT HM . H.l1. J106a4eBCKoro», HI1)1(HHH: 

HOBrop0)]" B cBoeM nOJIo)I<HTeJIbHOM 3a10l104eHHH, COCTaBJIeHHOM Bo)],eHeeBhIM 

BJIa)J.HMHpoM AHaTOJIheBH4eM, )J.OKTOPOM 6110JIOrH4eCKHX HayI<, )J.oueHToM PAH, 

3aBe)],ylO~I1M I<acpe)J.poH: 6HOCPH3HKI1 l1HcTHTYTa 6HOJIOfl1H 11 6HoMe)],HUHHbl <I>r AOY BO 

«HaUHOHaJIhHbIH: HCCJIe)]'oBaTeJIhCI<I1H: HmKeropo)],CI<HH: rocY)lapCTBeHHbIH: YHHBepcHTeT 

HM. H.l1. J106a4eBcKoro», OTMeTI1JI, 4TO )J.HccepTaUHOHHa5I pa60Ta J1anllll1Ha H.K. «POJIb 

MeM6paHHblx cTepHHoB B peryJI5IUI1I1 aI<THBHOCTH H + -AT<I>a3bI nJIa3MaJIeMMbI KJIeTOK 

paCTeHI1H:» no CBOeH: aKTYaJIhHOCTI1, ypOBHlO 3I<CnepHMeHTaJIhHhIX I1CCJIe)J.oBamIH:, aHaJII13Y 

nOJIY4eHHblx )],aHHbJX, HaY4HOH: HOBI13He H npaI<TI14eCKOH: 3Ha4HMOCTH OTBe4aeT 

KpI1TepH5IM BAK P<l> I< I<aH)],I1)],aTCI<HM )],HccepTaUH5IM, a caM aBTOp 3aCJIY)lUIBaeT 

npHCY)l()],eHI15I Y4eHOH: CTeneHH I<aH)],lI)J.aTa 6HOJIOrH4eCKHX HayI< no CneUHaJIbHOCTH 1.5.21. 

- <PH3HOJIOrH5I H 6HOXHMH5I paCTeHI1H:. 

COHCI<aTeJIh HMeeT 9 orry6JIHKOBaHHblx pa60T no TeMe )],HccepTaUHH, B TOM 4HCJIe 4 

CTaThH B Me)l()J.YHap0)],HhIX peueH3HpyeMhlx )I(ypHaJIaX, BKJI104eHHhIX BAK P<I> B cnI1COI<, 

peI<OMeH)J.yeMblx )J.JI5I ony6JIHKOBaHH5Ji OCHOBHhIX HaY4Hblx pe3YJIhTaTOB )J.HccepTaUHH Ha 

COHCI<aHHe Y4eHOH: CTeneHH KaH)],H)J.aTa H )J.oKTopa HaYI<. J1H4HhIH: BIOla)J. B OCHOBHble 

pa60ThI COCTaBHJI He MeHee 60%: 

I. beJIyrHH b .B ., }l{eCTI<OBa 11.M., TIHOTpOBCI<HH M.C., JIanmuH H.K. , 

Tpoq)l1MoBa M .C. (2017) PIP l-aKBanOpHHhJ, cTepHHhI H OCMOTH4eCKa.51 BO)],Ha.5I 

npoHHuaeMocTh nJIa3MaJIeMMhI KJIeTOK 3THOJIHpOBaHHhlx npopocTKOB ropoxa. 

bHOJIOrH4eCKHe MeM6paHhI. 34, 239-248. 

2. Piotrovskii M.S ., Lapshin N.K., Andreev I.M., Trofimova M .S. (2019) Role 

of PIP-Aquaporin Phosphorylation in Redox-Dependent Modulation of Osmotic Water 

Permeability in Plasmalemma from Roots of Pea Seedlings II Russ. 1. Plant Physiol. , V. 66 

(4), 637-645 . DOl: 10.1134/S1021443719040 113 

3. Lapshin N.K., Piotrovskii M.S ., Trofimova M.S. (2021) Involvement of 

plasma membrane H + -ATPase in diamide-induced extracellular alkalization by roots from 

pea seedlings. Planta. 253,10. https:lldoi.org/l0.l007/s00425-020-03532-w 

https:lldoi.org/l0.l007/s00425-020-03532-w


4. Lapshin N.K., Piotrovskii M.S., Trofimova M.S. (2021) Sterol Extraction 

from Isolated Plasma Membrane Vesicles Affects H+-ATPase Activity and H+-transport. 

Biomolecules. 11, 1891. https: //doi.org./10.3390/biomII121891 

Ha ):{HccepTaUl1l0 H aBTopecpepaT IlPHClHUIH OT3bIBbI: 

] ) )J;OKTOP 6HOJIOrH4eCKHx HayK, Ilpocpeccop, 3aBe):{ylO~HH: Kacpe,npOH: 

CPH3HOJIOrHH Ii 6HOXHMHH paCTeHHH: <l>fEOY Bblcwero o6pa30BaHHSI «CaHKT

ITeTep6yprCKHH: rocy,napCTBeHHblH: YHHBepcHTeT» Me,nBe,neB CepreH: CeMeHoBH4. OT3bIB 

IlOJIO)l(HTeJIbHbIH:, 3aMe4aHHH: HeT. 

2) KaH,nH,naT 6HOJIOrH4eCKHx HayK, CTapUJHH: HaY4HbIH: COTpy,nHHK JIa60paTopHH 

OKHCJIHTeJIbHO-BOCCTaHOBlITeJIbHOrO MeTa6oJIH3Ma <1>I1U Ka3HU PAH «Ka3aHCKHH: 

HHCTHTYT 6HOXHMHH H 6HOCPH3HKH» BamlTOBa IOJIHSI HaHJIeBHa. OT3bIB IlOJIO)l(HTeJIbHbIH:, 

HMelOTCSI BOIlPOCbI. 

3) KaH,nH,naT 6HOJIOrH4eCKHx HayK, CTapllIHH: HaY4HblH: COTpy,nHHK Kacpe,nPbI 

6HOXHMHH EHOJIOrH4eCKoro cpaKYJIbTeTa <l>fEOY Bblcwero o6pa30BaHHSI «MocKOBCKHH:. 

rocy,napcTBeHHbIH: YHHBepCl-iTeT HM. M.B. J1oMoHocoBa» KJIbJ4HHKOB OJIer I1ropeBH4. 

OT3bIB IlOJIO)l(HTeJIbHbIH:, 3aMe4aHHH: HeT. 

4) KaH,nH,naT 6HOJIOrH4eCKHx HayK, CTapWHH: HaYLIHblH: COTpy,nHHK JIa60paTopHH 

CPH3HOJIOfHH KOPHSI <l>fEY HayKH «I1HCTHTYT CPH3HOJIOrHH paCTeHHH: HM. K.A. THlvIHpSl3eBa 

PAH» KO)l(eBHHKOBa AHHa ,[(MI1TpHeBHa. OT3bIB IlOJIO'IKHTeJIbHbIH:, 3aMe4aHHH: HeT. 

5) )J;OKTOP 6HOJIOrH4eCKHx HayK, Ilpocpeccop, Be,ny~HH: HaY4HbIll COTpy,nHHK 

KacpenpbI 6HOXHMHH EHOJIOrH4eCKoro cpaKYJIibTeTa <l>rEOY Bblcwero 06pa30BaHHSI 

«MocKOBCKHH: rocy,napcTBeHHbIH: YHHBepcHTeT HM. M.B. J1oMoHocoBa» J10IlHHa OJIbra 

)J;MHTPHeBHa. I1MelOTcSI IlO)l(eJIaHHSI IlO O,nHOMY H3 BbIBO,nOB. OT3bIB IlOJIo)KHTeJIbHbIH:. 

6) KaH,nH,naT 6HOJIOrH4eCKHX HayK, CTapWHH: HaY4HbIH: COTpy,nHHK JIa60paTopHH 

CPH3HOJIOrIm H HMMYHHTeTa paCTeHHH: <!>fEY HayKH «rnaBHbIH: 60TaHHQeCKHH: ca,n HM. 

H.B. UHUHHa PAH» KOH.n-paTbeBHa Bepa BaJIeHTHHOBHa. OT3hIB IlOJIo)KHTeJIbHbIH:, 

HMelOTCSI BOIlPOCbI. 

7) KaH,nH,naT 6HOJIOrH4eCKHX HayK, Be,ny~HH: HaY4HbIH: COTpy,nHHK JIa60paTopHH 

TPaHcIlopTa HOHOB H COJIeycTOH:4HBOCTH <l>fEY HayKH «I1HCTHTYT CPH3HOJIOrHH paCTeHHH: 

HM. K.A. TmmpSl3eBa PAH» BOJIKOB Ba,nHM CTeIlaHoBH4. I1MelOTcSI YKa3aHHSI Ha HaJIH4He 

OIle4aTOK B aBTopecpepaTe. OT3bIB IlOJIo)KHTeJIbHbIH:. 

BbI60p 0CPHUHaJIbHbIX OIlIlOHeHTOB H Be,ny~eH: opraHH3aUHH 060CHOBbIBaeTCSI 

pa'3HOIlJIaHOBOCTblO ,nI1CCepTaUHOHHOH: pa6oTbl, KOTopaSl SlBJISleTCSI KOMIlJIeKCHbIM 

HCCJIe,nOBaHHeM H Tpe6yeT 3KcIlepTHoH oueHKH CIleUHaJIHCTOB wHpoKoro IlPOcpHDSI. 



)J,l1CCepTaU110HHbIH: COBeT OTMe1.IaeT, l.JTO B pa60Te rrOnYl.JeHa Ba)KHa}! l1HcpOpMaUl1}! 0 

Bnl1}!Hl1l1 CTepHHOB Ha CPYHKUHOHaJ1bHbHYIO aKTl1BHOCTb H + -ATct>aJbI rrnaJMaJ1eMMbl 

KJIeTOK paCTeHl1H:. CymecTBeHHoH HOB113HOH: o6na,UaeT rrpe,UnO)KeHHblH: B pa60Te rro,Uxo,U K 

oueHKe BnH}!HH}! CTepl1HOB Ha pa60TY rrpOTOHHOH: A Tct>a3bI B HaTl1BHOM MeM6paHHoM 

oKpY)KeHHl1, r,Ue C rrOMOLUblO MenlJ1-~-Ul1KJIo,UeKcTpHHa (M~CD) 113BneKaJ1aCb nHlllb l.JaCTb 

CTepl1HOB 113 rrnaJMaJ1eMMbI, a He Tpa,Ul1UI10HHOe Bcrpal'lBaHl1e I13Bnel.JeHHOrO 113 MeM6paH 

cpepMeHTa B KOMrrneKce C ,UeTepreHTOM B COCTaB HCKYCCTBeHHO CCPOpMl1pOBaHHbIX Be311Kyn. 

BnepBbIe 6blJ10 I13Yl.JeHO BJ1l1}!Hl1e M~CD Ha co,Uep)KaHl1e H+-ATct>a3bI B .ll.eTepreHT

YCTOH:l.Jl1BOH: 11 ,UeTepreHT-COnI0611J1113HpyeMblx cppaKUl1}!x rrJIa3ManeMMbI 11 06H3pYlKeHo, 

l.JTO 3KCTpaKUl1}! CTepHHOB He Bnl1}!eT Ha xapaKTep pacrrpe,UeneHl1}! H +-ATct>a3bI Me)I(,UY 

cppaKUl1}!Ml1. YCT3HOBJIeHO, l.JTO H3Bnel.JeHl1e l.JaCTl1 CTepHHOB 113 COCTaBa rrJIaJManeMMbI 

BbI3bIBaeT YBenHl.JeHWe KaK rH'uponHTWIeCKOM, TaK 11 -rpaHcrrOpTHOH: aKTHBHOCTH H+

ATct>a3bJ, H 06YCJIOBneHO BXO)K,UeHHeM 3THX nHrrl1,UOB B aHHYJI}!pHOe OKpY)KeHHe cpepMeHTa 

B nl1rrH,UHOM MaTpl1KCe MeM6paHbI. C<I>0PMYJIHPOB3H3 rl1flOTe3a, KOTOpa}! OTpa)KaeT rrYTH 

BJIH}lHl1}! BXO'u}!LUl1X B COCTaB MeM6paHbI CTepHHOB Ha aKTHBHOCTb H+-ATct>a3bI. 

npe.ll.nOJIOlKeHO, l.JTO 3cpcpeKT 3KcTpaKUIIH CTepl1HOB 113 COCTaBa MeM6paHbI Ha 

TpaHcrropTHYIO aKTl1BHOCTb H +-ATct>aJbI MO)KeT 6bITh o6ycnoBneH HX Bnl1}!HHeM Ha 

TpaHcrropTepbI rrnaJMaJ1eMMbl, pa60Ta KOTOPhIX COrrp}!)KeHa C 3neKTpOXHMl1l.JeCKHM 

rpa,UHeHTOM rrpOTOHOB. 

TeOpeTHQeCK3H 3H3QHMOCTb. Pe3ynbTaTbI )JjHccepTaUl10HHoro Hccne,UOBaHH}! 

MorYT 6bITb Hcrronb30BaHbI rrpH pa3pa6oTKe H Mo,UepH113aUHH KYPCOB, HarrpaBneHHbIX Ha 

rro,UroToBKY CrreUHaJ1HCTOB B 06JIaCTH CPH3HOJIOrHH paCTeHHM B BbIClllHX Yl.Je6HbIX 

3aBe,UeHH}!X . 

I1p3KTHQeCK3H 3H3QHMOCTb. IlonYl.JeHHble pe3ynbTaTbI Hccne,UOBaHH}! MorYT 

rrocnpKHTb OCHOBOH: ,UJI}! paJpa60TKl1 HOBbIX MeTO,UOB ceneKUHH H HarrpaBJIeHHOrO 

rrOBbIllleHH5I YCTOMl.JHBOCTH cenbCKOX03}!MCTBeHHbIX KynbTYp K ,UeH:CTBHIO 

He6narorrpH}lTHbIX cpaKTopOB. TaKHe rrO,UXO,UbI ,UOJ1)I(HbI Yl.JHTbIBaTb KJIIOl.JeBYIO ponb H +

A Tct>aJbI flJlaJl".aJ1eMMbI B CPYHKUHoHHpoBaHHH KJIeTOK pacTeHHM, KaK B 6JIarOrrpaHTFfblX 

ycnOBI1}!X, TaK H HaXO'u}!LUHXC5I B COCTO}!HHH c-rpecca. 

B xo)).e BbJDOJIHeHHH )).HccepT3UHH HCnOJIb30B3H ueJIbIH pH)). COBpeMeHHblX 

6HOXI1MHl.JeCKHX, 6HocpH3Hl.JeCKHX H MoneKyn}!pHO-6HOnOrHl.JeCKHX MeTO,UOB. 

OueHK3 )).OCTOBepHOCTH pe3YJIbT3TOB HCCJIe)).OB3HHH rrOKaJaJ1a, l.JTO 

3KcrrepHMeHTbI rrpOBO,UHJIHCb C Hcrronb30BaHHeM COBpeMeHHoro cepTHcpHUHpOBaHHoro 



o6opy.n:OBamUI B .n:OCTaTOt.IHblX .n:JUI rrOCTpOeHH~ .n:OCTOBepI-IOH CTaTHCTHKH 6HOnOrHyeCKHX 

H aHMHTl1yeCKHX rrOBTOpHOCT~X. 

J1HYHbIH BKJIaA COHCKaTeJIH 3aKJ1I-OyanC5I B ero Herrocpe.n:CTBeHHOM yyaCTHI1 B 

opraHH3aUHl1, rrnaHHpOBaHHH, rrpOBe.n:eHHH 3KcrrepHMeHTOB, aHanH3e nHTepaTypHbIX 

.n:aHHbIX, rro.n:rOTOBKe MaTepmUIOB K rry6nHKaUHH . 

).J;HccepTaUIDI OXBaTbIBaeT OCHOBHble BorrpOCbl rrOCTaBneHHbIX HaYllHblX 3a.n:ay H 

COOTBeTCTByeT KpHTepl110 BHYTpeHHero e.n:HHCTBa, YTO rro.n:TBep)f(.n:aeTC5I nOrHYHOCTbI-O 

ueneH H 3a.n:ay Hccne.n:OBaHl15I, rrocne.n:OBaTenbHOCTbI-O 3KCrrepI1MeHTOB, KOMrrneKCHOCTbI-O 

rronyyeHHbIX pe3ynbTaToB, a TaIOKe COOTBeTCTBl1eM ccpopMynl1poBaHHbIX BbIBO.n:OB 

rrOCTaBneHHb1M 3a.n:ayaM. 

B xo.n:e 3allll1TbI 6blnH BbICKa3aHbI 3aMeqaHI15I TeXHHyeCKOrO xapaKTepa, CB5I3aHHble C 

ocpopMneHHeM H rrpe.n:CTaBneHHeM .n:aHHbIX, IlonyyeHHbIX B xo.n:e Hccne.n:OBamI5l, a TaIOKe 

3a.n:aH P5I.n: YTOllH51I-OlllHX BorrpOCOB. 

COHCKaTenb JIarrlllHH H.K. cornaCHnC5I C yaCTbI-O 3aMeqaHHH 11 .n:an rro.n:po6Hble 

OTBeTbI Ha 3a.n:aHHble B xo.n:e 3ace.n:aHH~ H B OT3bIBax BOrrpOCbI. 

Ha 3ace.n:aHHH 17 OKT5I6p51 2023r. .n:HccepTaUHoHHbIH COBeT rrpHH5In pellleHl1e: 3a 

BbI~BneHHe HOBbIX MexaHH3MOB Mo.n:yn5lUHH CTepHHaMH aKTHBHOCTH rrpOTOHHOH AT<I>a3bI 

rrna3ManeMMbI KJ1eTOK paCTeHHH rrpHcy.n:HTb JIaITlllHHY H.K. yqeHYI-O CTerreHb KaH.n:H.n:aTa 

6HOnOrHyeCKHX HaYK. 

TIPH rrpOBe.n:eHHH TaHHoro ronOCOBaHH5I )J.HccepTaUHOHHbrH COBeT B KOnl1yeCTBe 18 

t.leJlOBeK (H3 HI1X 17 .n:OKTOPOB HayK rro CrreUl1anbHOCTH paccMaTpHBaeMoH )J.HccepTaUHH), 

yyaCTBOBaBllJHX B 3ace)J.amm, 113 24 YenOBeK, BXO)J.51111I1X B COCTaB COBeTa, rrporonocoBanH: 

«3a» - 18, «rrpoTHB» - HeT, He.n:eHcTBHTeJIbHbIX 6I-OnneTeHeH HeT. 

Ilpe.n:ce)J.aTenb 

.n:HccepTaUHoHHoro COBeTa 

.n:OKTOP 6Hon. HayK JIOCb )J;MHTPI1H AHaTOnbeBHY 

YyeHbIH ceKpeTapb 

.n:HccepTaUI10HHOrO COBeTa 

KaH.n:I1)J.aT 6Hon. HayK A3apKOBHY MapHHa I1BaHoBHa 

17 OKT5I6p5I 2023 r. 

http:KaH.n:I1)J.aT


MI1Hl1CTEPCTBO HAYKI1 11 BbICWErO OEPA30BAHl15I POCCI1i1CKOH 

<l>E)];EPAl(I1I1 

<l>E)];EPAJIhHOE rOCY)];APCTBEHHOE EIO)];)I(ETHOE Yl.JPE)I()];EHI1E HAYKI1 


I1HCTI1TYT <l>I13I10JIOrl1I1 PACTEfIl1H 11M. K.A. TI1MI1P5I3EBA 


POCCI1HCKOI1 AKA)];EMI1I1 HAYK 


CTEHorPAMMA 


3aCenaHH5I COBeTa no 3alUHTe )J.OKTOPCKHX H KaH,lU1)J.aTCKl1X )J.l1CCepTaUHH 24.1.138.01 no 


3alUHTe )J.HccepTaUHH 


JIanmoHa HOKOThI KOHCTaHTOHOBOqa 

«POJIb MeM6paHHblx cTepHHoB B peryJI5IUHH aKTHBHocm H+-AT<l>a3bI nJIa3MaJIeMMbI 


KJIeTOK paCTeHHH», 
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npE~CE~ATE~bCTBOBA~: 

.u.6.H. 110Cb ~.A. (1.5.21.) 

npIlCYTCTBOBA~lI: 

.u.6.H. ron.ueHKoBa-IlaBnoBa H.B (1.5.21.) 

K.6.H. A3apKOBJ1l:I M.H. (1.5.21.) 

.u.6.H. AnnaXBep.ul1eB C.H. (1.5.21.) 

.u.6.H. EaJIHOKl1H IO.B. (1.5.21.) 

.u.6.H. BopoHl1H Il.IO. (1.5.21.) 

.u.6.H. 3arOCKl1Ha H.B. (1.5.21.) 

JJ:.6.H. KY3HeUOB B.B. (1.5.21.) 

.u.6.H. KY3HeUOB Bn.B. (1.5.21.) 

.u.6.H. MeH411K H.P. (1.5.21.) 

.u.6.H. MOlliKOB H.E. (1.5.21.) 

.u.6.H. HOCOB A.B. (1.5.21.) 

.u.6.H. PaXl\mHKynoBa 3.<1>. (1.5.21.) 

.u.6.H. POMaHoB r.A. (1.5.21.) 

.u.6.H. Ceperl1H H.B. (1.5.21.) 
)J..6.H. Tpo<pl1MOBa M.C. (1.5.21.) 
.u.6.H. TapaKaHoB H.r. (1.5.21.) 
.u.6.H. IOpl1Ha H.D. (1.5.21.) 

IJpe)J.ce)J.aTeJIb: ~opome Konnem, .u06pbIH .ueHb. MbI Ha411HaeM pa60Ty 

.ul1CCepTaU110HHOrO COBeTa. Haw HOBbIH oceHHe-311MHl1H ce30H, KaK B nepe.uaqe «qTO? 

r.ue? Kor.ua?» 5I Ha.ueIOCb, y Hac Bce BonpOCbI nonY4aeT a.ueKBaTHbIe OTBeTbI 11 

060H.ueTC~ 6e3 CKaH.uaJIOB. Y Hac cero.uH~ 2 3arnI1TbI, n03TOMY HaM Ha.uo 6y.ueT pa60TaTb 

LJeTKO, c06nIO.uM perJIaMeHT. IlepBa~ 3alll.l1Ta JIanWl1Ha HI1Kl1TbI KOHCTaHTl1HOB114a. 

TeMa pa60TbI: «Ponb MeM6paHHhIX CTepl1HOB B peryn~Ul1l1 aKTI1BHOCTl1 H+-AT<1>a3bI 

nna3ManeMMbI KJIeTOK paCTeHl1H». HaY4HbIH PYKOBo.ul1Tenb: .uOKTOP 6110nOrI14eCKI1X 

HayK TpO<pl1MOBa Mapl1Ha CepreeBHa. 0<pl1Ul1aJIhHhIe orrnOHeHTbI: Ea6aKOB AneKceH 

Bna.ul1Ml1pOB114, .uOKTOP 6110nOrl1qeCKl1X HayK, npo<peccop, rnaBHbIH HaY4HbIH 

COTpy.uHl1K na60paTOpl1l1 CTpeCCOYCTOH411BOCTl1 paCTeHl1H <1>e.uepaJIhHOrO 

rocy.uapCTBeHHoro 6IO.u)l(eTHOrO HaYLJHOrO yLJpe)K.ueHl1~ «Bcepoccl1HCKl1H Hay4Ho

l1CCne.uOBaTenbCKl1H l1HCTl1TYT cenbCKOX03~HCTBeHHOH 6110TeXHOnOrl1l1» 11 TaTb~Ha 

Hl1KOnaeBHa E11611KOBa, KaH.ul1.uaT 6110nOrl1LJeCKl1X HayK, CTapWl1H HaYLJHhIH COTpy.uHl1K 

Ka<pe.upbI <p113110JIOrl1l1 paCTeHl1H E110nOmQeCKOrO <paKynbTeTa <1>e.uepaJIbHOrO 

rocy.uapCTBeHHoro 6IO.u)l(eTHOrO 06pa30BaTenbHoro y4pe)l(.ueHl1~ Bblcillero 06pa30BaHl1~ 

«MOCKOBCKHH rocy.uapCTBeHHhIH YHl1BepCl1TeT 11M. M.B. JIOMoHOCOBa». Be.uyw:a~ 

OpraH113aUl1~: «HaU110HaJIbHbIH l1CCne.uOBaTenbCKl1H Hl1)1(eropo.uCKl1H rocy.uapCTBeHHbIH 

YHl1BepCl1TeT 11M. H.I1. JI06a4eBCKoro», HmKHl1H HOBropo.u. 

IlmKaJIYHcTa, Tor.ua 03HaKOMbTe Hac no nl1LJHOMY .ueny. 

K.6.8. A3apKOBUQ M.Il. (qJIeH COBeTa): B n11LJHOM .uene JIanW11Ha H11K11TbI 

KOHCTaHTI1HOB114a 11MeIOTC~ Bce .uOKYMeHTbI, O<popM31eHHbIe 11 3aBepeHHble neLJaT~M11 B 
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COOTBeTCTBHH C Tpe60BaHH5IMH BAK, He06xo.uMMhle .uJI5I paCCMOTPeHH5I ero 

.uHccepTaL(HH. 

(3aLIHThIBaeT MaTepHaJIhI JIMLIHOrO .ueJIa flaIlIllMHa H.K. ~OKYMeHThI 

npe.uCTaBJIeHhl. ) 

npe~ce~aTeJ]b: ECJIH Y KorO-TO eCTh BonpOChI ITO .uOKYMeHTaM, MO:>KHO 3a,[(aTh 

ceHLIac. A eCJIH HX HeT, Tor.ua MhI npe.uOCTaBJI5IeM BaM CJIOBO, HmGlTa KOHCTaHTMHOBHLI. 

JlanlllHH H.K.: (~OKJIa.uhIBaeT OCHOBHhle nOJIO:>KeHH5I .uHccepTaL(HH, 

aBTopecpepaT npe.uCTaBneH). 

Ilpe~ce~aTeJ]b: BpeM5I .uJI5I BonpOCOB. nmKaJIYHCTa, I1roph EBreHheBHLI 

MOWKOB. 

~.6.H. MOlllKOB H.E. (qJ]eH COBeTa): MO:>KHO, nO:>KaJIYHCTa, CJIaH.u, r.ue POJIh 

3aKHCJIeHH5I cpe.uhI? ~a, BOT 3TOT. HHKHTa, 51 TaK nOHHMalO, cephle CTOJI6HKH - 3TO 

3HaLIeHH5I ~pH? A LIepHhle LITO 3HaLIaT? 

JlanlllHH H.K.: 3TO TO:>Ke 3HaLIeHH5I ~pH, HO B CJIYLIae 06pa60TKH npOTOnJIaCTOB 

HHTH6HTOPOM - 3PHTP03HHOM B 

~.6.H. MOlllKOB H.E. (qJ]eH COBeTa): Ara, BTopoe. I1MMYHoH.ueHTHcpHKaL(H5I. BOT 

3.uech npHBe.ueHhI .uaHHhle TOJIhKO JIHWb no O.uHOH nOJIoce. 3TO Be.uh HenOJIHhIH cneKTp 

HMMYHo.ucreKUHH? 

JlanlllHH H.K.: BhI HMeeTe B BH.uy no MapKepHhIM cpepMeHTaM? 


~.6.H. MOlllKOB H.E. (qJ]eH cOBeTa): Hy, .ua:>Ke eCJIH no MapKepHhJM cpepMeHTaM. 


BhI Cy.uHJIH no O.uHOH nOJIoce? I1JIH TaM 6hIJIO HeCKOJIhKO nOJIOc? 

JlanlllHH H.K.: bhIJIH JIH nOBTopHOCTH, BhI HMeeTe B BH.uy? 

~.6.H. MOlllKOB M.E. (qJ]eH COBeTa): HeT, He nOBTopHOCTH, a KpOMe 3THX BOT 

nOJIOc. bhIJIH JIH ewe KaKHe-HH6y.uh? 

JlanlllHH H.K.: B .uaHHOM CJIYLIae MhJ HCnOJIh30BaJIH aHTHTeJIa HMeHHO Ha H +

AT<l>a3Y, MaJIYlO fT<l>a3Y 1I ... 

~.6.H. MOlllKOB H.E. (qJ]eH COBeTa): 51 nOHHMaIO, HO Ha OCHOBamm LIero BhI 

peWllJIH, LITO MMeHHO 3TM nOJIOChI 51BJI5IlOTC5I H+-AT<l>a30H, SMTI M ARF? 

JIanlllHH H.K.: Hy, Ha OCHOBaHHM .ueHCTBH5I aHTMTeJI. HaCKOJIhKO 51 3HalO, OHH 

.uOBOJIhHOCneL(HcpHLIHhl. 

~.6.H. MOlllKOB H.E. (qJ]eH cOBeTa): BOT 51 npo 3TO M cnpawHBalO. bhIJIH JIM ewe 

I<aKMe-TO OKpaweHHhle nOJIOChI? 

JlanlllHH H.K.: HeT, He 6hIJIO. 

~.6.H. MOlllKOB H.E. (qJ]eH COBeTa): CnacH60. Teneph ewe O.uMH CJIaH.u, r.ue 

cppaKUHOHHpOBaHHe cOJI106HJIH3HpOBaHHoH nJIa3MaJIeMMhI. ~a, BOT 3TOT. I13 LIero BhI 

.ueJIaeTe TaKOH BhIBO.u, LITO BO cppaKL(HH R TaM aKTHBHOCTh HMMYHo.ueTeKL(HH BhIwe? 

JlanlllHH H.K.: no pa3Mepy ITOJIOC. 

~.6.H. MOlllKOB H.E. (qJ]eH COBeTa): no pa3Mepy nOJIOc ... A Ha LITO BhI 

HOPMaJIH30BaJIH aKTHBHOCTh OKpaWHBaHH5I? 

JlanlllHH H.K.: ~eJIo B TOM, LITO npH HaHeceHHH Bce 06pa3UhI BhlpaBHHBaJIHCh no 

6eJIKY· 

~.6.H. MOlllKOB H.E. (qJ]eH COBeTa): no TOTaJIhHOMY 6eJIKY? 
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JIanmuH H.K.: ECTeCTBeHHO. 

,a:.6.H. MOmKOB M.E. ('-IJIeH cOBeTa): A 3aTeM OTHOCH310Ch HMeHHO K TOH rr0310ce 

Me)K,UY 90 H 116? 

]IanmuH H.K.: )J,a, Ha Bce 06pa3UhI HaHOCH310Ch O)]:HHaKOBoe K031WleCTBO 6e31Ka 

- rro 10MKr. 

IIpe,a:ce,a:aTeJIb: CrracH60 6031hlIloe. Erue BorrpochI? feoprHH A31eKcaH,UpoBH4 

POMaHoB. 

,a:.6.H. POMaHoB r.A. ('-IJIeH cOBeTa): LIeM OT31H4aIOTC5I paCTHTe31hHhle MeM6paHhI 

rro co,Uep)KaHHIO cTepHHoB OT )KHBOTHhIX? HarrpHMep, C4HTaeTC5I, LITO X031eCTepHH B 

paCUITe31hHhlX MeM6paHaX OTCYTCTByeT. CB5I3aHO 31H 3TO C KaKHMH-TO OC06hIMH 

CBOHCTBaMH B paCTeHH5IX H )KHBOTHhIX? 

JIanmuH H.K.: To eCTh, rro4eMY HMeHHO B MeM6paHax )KHBOTHhIX H rpH6ax 

rrpHcYTcTByeT O,UHH BH,U cTepHHoB - X031eCTepHH ,U3151 )KHBOTHhIX H 3prOCTepl1H ,U3151 

rpH6oB, a HMeHHO B paCTeHI151X Talwe MHoroo6pa3He cTepHHoB? ITo BceH BH,UHMOCTI1 3TO 

CB5I3aHO C TeM, 4TO paCTeHH5I se,UYT Heno,UBH)KHhIH o6pa3 )KH3HH H 11M rrpHXO,UHTC5I 

CTaJIKHBaThC5I rro Mepe CBoeH )KH3He,Ue5lTe31hHOCTH C B03,UeHCTBHeM Pa331H4HhIX 

CTpeCCOB. lliHpOKoe pa3HOo6pa3He <pOPM CTepHHOB H ,UpyrHx coe,UHHeHHH rr03B03151eT HM 

TOHKO HaCTpaHBaTh COCTaB MeM6paHhI, rro,U,Uep)I<HBa51 Heo6xo,UI1MbIH ypOBeHh 

MHKPOB5I3KOCTH, 06ecrre4HSalOl.UHH <PYHKUHOHaJIhHYIO aKTHBHOCTh HaXO,U5IruHXC5I TaM 

6e31KOB. )J,3151 paCTeHI1H rrOKa3aHO, 4TO X031eCTepHH rrpl1CYTCTByeT B He3Ha4I1Te31hHhIX 

KOHueHTpaUI151X, OK0310 1,5% OT o6ruero crreKTpa CTepI1HoB. 51 ,UYMalO, 4TO TaKOH crreKTp 

pa3Hoo6pa3H5I ,U3151 paCTeHI1H CB5I3aH C oco6eHHocThlO 6110CI1HTe3a CTepI1HoB. 

PaCHlTe31hHa51 KJIeTKa xapaKTepl13yeTC5I TeM, 4TO y Hee cyruecTByeT 2 He3aBI1CHMbIX 

crroco6a CI1HTe3a CTepI1HOB, KOTophle rrpoI1Cxo,U5IT KaK B rr31aCTI1,Uax, TaK 11 B UI1T03031e, 

rrpl1BO,U5lrul1e K cI1HTe3Y 1I1l1pOKOrO crreKTpa coe,UI1HeHI1H. 

IIpe,a:ce,a:aTeJIb: Crracl16o. ITO)KaJIYHcTa, ITaBe31 IOpheBI14 BOPOHI1H. 

,a:.6.H. BOPOHUH II.IO. ('-IJleH cOBeTa): CKa)KI1Te, BhI Ha4aJII1 C rro,Upo6Horo 

OrrI1CaHI151 3TI1X pa<pToBhIX CTpyKTyp. 3Ha411T 3111 3TO, 4TO 3a rro,U31Q)KKOH 3TOH pa60ThI 

31e)KI1T TO, 4TO H+-AT<I>a3a rrpl1ypo4eHa 1< 3TI1M ,UOMeHaM? LITO 3TO OCHOBHoe MeCTO ee 

310KaJII13aUI1I1? 

JIanmuH H.K.: )J,a, Ha OCHOBaHl111 rr031Y4eHHhIX ,UaHHhIX rro ee pacrrpe,Ue31eHI1IO 

Me)K,Uy <ppaKUI151MI1 Mhl c,Ue31a3111 BhIBO,U, 4TO OHa 0631a,UaeT rrpe,Urro4TeHl1eM K cTepHH

C<pI1Hr031I1J1I1,U 60raThIM ,UOl\'leHaM, o,UHaKo H+-AT<I>a3a TaK)Ke rrpl1cYTcTByeT B 

)I<H,UKOKPI1CTaJI31114eCKOH <pa3e MeM6paHhI. C ,UpyroH CTOPOHhI, 6hI310 rrOKa3aHO, 4TO 

B03,UeHCTBl1e pa331114HhIX cTPecc-<paKTOPOB, HarrpHMep, ,UeHCTBl1e HI13KI1X Tel\mepaTYP Ha 

paCTeHl1e, erue 6031hlIle YBe31H4I1BaeT co,Uep)KaHl1e 3Toro <pepMeHTa B MeM6paHHblx 

MI1Kpo,UoMeHax. ITo ,UaHHhIM rrpOTeOl\-IHOrO aHaJIl13a. 

IIpe,a:ce,a:aTeJIb: Crracl160. Erue, rrO)KaJIYHcTa, B31a,UI1Ml1p BaCI131heBI14 KY3HeuoB. 

,a:.6.H. KY3HeIJ,OB BJI.B. ('-IJIeH cOBeTa): BhI CKa3aJIH, 4TO CTepl1HhI B31I151IOT Ha 

TeKY4eCTh MeM6paHhI. MeXaHI13M 113BecTeH? 

JIanmuH H.K.: )J,a, cKopee Bcero 3TO rrpol1Cxo,UI1T rrYTeM I1X B3aI1Mo,UeHCTBI151 

I1MeHHO C <poc<p031l1rrl1,UaMI1. Ha CerO)];H5IlIlHI1H ,UeHh rro,Upa3YMeBaeTc5I 2 Mo,Ue3111, KaK 
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CTepl1HhI B3al1MO)1,eHCTBYIOT C CPOCcpOJ1llIll1)1,aMl1 11 B31l151IOT Ha Ml1KPOB5I3KOCTh 6 l1C31051 : 

3TO B3al1lvlO)1,eHCTBl1e Herr03151pHhIX rrl1pp031hHhIX KOJIeu CTepl1HOB C rr03151pHhIMl1 

r0310BaMIf cpocCPOJ1llIll1)1,OB, TeM caMhIM Hapywa51 3HepreTwlecKIf HeBhIrO)1,HhIe KOHTaKThI 

C BO)1,OH 11 )1,e31a51 yrraKoBKY 611c31051 6031ee n310THhIM. TalOKc C411TaeTC5I, 4TO CTepl1HhI 

crroc06HhI B3al1MO)1,eHCTBOBaTh CBoeH ymeBO)1,OpO)1,HOH uerrhlO C OCTaTKaMl1 )Kl1PHhIX 

KIfC310T cpoccpo31l1rrl1)1,OB, rrp114eM CTerreHh HaChIlll,eHHOCTl1/HeHaChIlll,eHHOCTl1 TmKe 04eHh 

Cl131hHO B31l151eT Ha 06lll,YIO CTPYKTYPY 11 fl310THOCTh yrraKOBKl1 611c3105l. 

IIpeLt.ceLt.aTeJIh: Crrac1160. CepreH Hl1K031aeB114, BhI XOTe31l1. 

Lt..G.H. JIOM"H C.H.: Y MeH5I 2 Borrpoca. Ha rrepBhIH Borrpoc BpO)1,e 6hI31 )1,aH 

OTBeT, HO He 04eHh 4eTKO. BCe-TaIm pacpThI KaKYIO P031h l1rpalOT B CPYHKU110Hl1pOBamm 

AT<l>a3hI? )J;3151 4ero OHM HYlKHhI? 11 BTOPOH Borrpoc Cpa3Y 3a)1,aM: y )Kl1BOTHhIX, BpO)1,e 

KaK, 113BeCTHO, 4TO X031eCTepl1H CO)1,ep)Kl1TC5I He T031hKO B rr31a3Ma31eMMe, HO 11 B 3I1P, 

Harrpl1Mep. Ho ero TaM B 10 pa3 MeHhwe. CooTBeTcTBeHHo Bonpoc, KaKa51 KOHueHTpaUlul 

cTepHHoB HY)I<Ha )1,3151 Toro, lIT06hI 06pa30BaJIC5I pacpT? To eCTh, eC31H ero Ma310, OH 6Y)1,eT 

rr31aBaTh OT)1,e31hHO 11 B3aHMO)1,eHCTBOBaTh C )lmpHhIMl1 Kl1C310TaMl1 11 TaK )1,aJIee. To eCTh 

)1,OJDKeH 6hITh KaKOH-TO rropor, 4T06hI rrpOH30We31 cpa30BhIH rrepexo)1,. 

JIanm"H H.K.: Crrac1160 3a Borrpoc. lho KaCaeTC5I rrepBoro Borrpoca, a l1MeHHO 

KaK MHKpO)1,OMeHhI B31l151IOT Ha aKTl1BHOCTh H+-AT<l>a3hI. 3TO rrepBhIH Borrpoc liMeHHO, 

)1,a? 

Lt..G.H. JlOMUH C.H.: )J;a, MmKeT TyT KaKa5l-TO CPli3110310r114eCKa51 P031h? 

JIanuntH H.K.: )J;e31o B TOM, qTO n04eMY TaK C310lKHO 113Y4aTh )1,aHHhIe BonpOChI? 

Kor)1,a rrpOBO)1,51TC5I nO)1,06HhIe 3KCrrepl1MeHThI, 4alll,e Bcero C03)1,aIOTC5I l1CKyccTBeHHhIe 

31l1rrOCOMhI, 11 TaM MhI MO)l(eM C03)1,aBaTh COBepweHHO 311060H 31l1nl1)1,HhIH COCTaB 

MeM6paHbI, BHe)1,p5l51 Ty)1,a Haml1 6eJIKl1 I1HTepeCa, rrpOBep5l51 l1X CPYHKU110HaJIhHYlO 

aKTl1BHOCTh. MhI MOlKeT rr031YQl1Th KaKl1e-TO )1,aHHbre, HanpHMep: onpe)1,e31eHHOe 

CO)1,eplKaHl1e CTepl1HOB 6Y)1,eT crroc06CTBOBaTh aKTl1BaUl1l1 rl1)1,p031113a AT<l>a3hI. Q)1,HaKO 

CTOl1T rrOHl1MaTh, l.ITO )Kl1Ba51 KJIeTKa - 3TO )1,l1HaM114eCKa51 Cl1CTel\<Ia, KOTOpa51 rrOCT05l.HHO 

MeH5IeT crreKTp COe)1,l1HeHl1H B MeM6paHe B 3aBl1Cl1MOCTl1 OT )1,eHCTBl151 BHewHHX 

CTl1MY310B. 113BecTHo, 4TO CHHTe3 Tex )Ke caMhIX CTepl1HOB npOI1CXO)1,HT nOCT05lHHO 11 

MeM6paHa MOJKeT perY31l1pOBaTh 31Hnl1)1,HhIH COCTaB n31a3MaJIeMMhl. EC31H nOCMOTpeTh Ha 

,UaHHbIe no ,UeHCTBHIO CTepHHOB Ha ,UpYrHe 6e31KH, KOTophIe 06HapYlKHBaIOTC5I B 

,UeTepreHT-YCTOH411BhIX cppaKUl151X, TO rr031Y4eHHhIe pe3Y31hTaThI TaK)Ke HeO,UH03Hal.lHhIe. 

C411TaeTC5I, 4TO pacpThI BhlcTyrralOT l1MeHHO B P031H CPYHKU110Ha31hHbIX MeM6paHHhIX 

rr31aTcpopM, Ky)1,a 06513aTC31hHO ,U031lKHhI rrorra,UaTh rrOMl1MO 6e31KOB HHTcpeca TalOKe H 

6e31Kl1 rrapTHephl - pa331H4Hble npOTeUHKl1Ha3hI/cpoccpaTa3bI, TeM caMbIM 06pa30BbIBa51 

e,UHHhIH CPYHKU110HaJIhHhIH 6e31KOBhIH KOMrr31eKC, TO eCTh OHH BhIcTyrraeT B POJIH 

Koop,UHHaTopoB. A l.J:TO KaCaeTC5I no rroBo,Uy co,Uep)KaHI151 CTepl1HOB B 3I1P. 11 ,U3151 

pacTeHMH ,UaHHble CXmKI1, TO eCTb TaM rrpOl1CXO,Ul1T l1X Cl1HTe3, HO K031114eCTBeHHoe 

co,Uep)KaHHe CTepHHOB 3Ha411Te31hHO MeHhwe. C411TaeTC5I, 4TO MeM6paHa 3I1P TO)l(e 

xapaKTep113yeTc5I reTeporeHHOCThlO, HO rr04eMY-TO TepMl1H «MeM6paHHbIe paqHhI» H 

«MeM6paHHble MHKpO,UOMeHhI» OTHOC5IT B nepBylO 04epe,Uh K n31a3MaJIeMMe. To eCTh TyT 

«31aTepaJIbHa51 reTeporeHHocTh» H «MeM6paHHhIe MHKpo)loMeHhI», Bpo,Ue KaK, rrOH5ITl151 
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CI1HOHI1MbI, HO BCe 3aBl1Cl1T OT TOrO, KaKa51 I1MeHHO CTpYKTypa 113Y1.JaeTC5I. Hanpl1Mep, 

MeM6paHa MI1TOXOH'[(PI1H I1JII1 XJIOpOnJIaCTOB ... OHa Be,[(b TO)Ke BbICOKO reTeporeHHa, 

TaM npl1CYTCTByeT 3Tll. 11 onpe'[(eJIeHHbIe 6eJIKI1. 3TO TO)Ke MO)KHO C1.JHTaTb 

JIaTepaJIbHOH reTeporeHHocTbIO. O'[(HaKO B ,[(aHHoM cJIY1.Jae, BI1,[(I1MO, B 60JIbilieH CTeneHI1 

B c03,[(aHI1I1 TaKI1X nJIaTcpopM Y1.JaCTBYIOT 6eJIKI1, He)KeJII1 JIl1nl1,[(bI. Hy 11 He CTOI1T 

3a6bIBaTb npo pOJIb CKacpOJI'[( 6eJIKOB, nOTOMY 1.JTO ,[(0 CI1X nop C1.JI1TaeTC5I, 1.JTO nona,[(aHl1e 

TaKoro 6eJIKa B onpe,[(eJIeHHYIO 06JIaCTb MeM6paHbI, cnoc06cTByeT ,[(aJIbHeHweMY 

TpaHcnopTY He06xo,[(I1MbIX JIl1nl1,[(OB B nJIa3MaJIeMMY C 06pa30BaHl1eM MeM6paHHhIX 

MI1KpO'[(OMeHOB. B 06lll.eM, ,[(OBOJIbHO 06Wl1PHbIH Bonpoc, Ha KOTOPbIH 1.JeTKO OTBeTI1Tb 

,[(OBOJIbHO CJImKHO. Cnacl160 3a Bonpoc. 

IIpe)1.ce)1.aTeJ1b: Cnacl160 60JIbWoe. TImKaJIYHCTa, CYJIeHi\'laH. 

)1..6.H. AJ1J1aXBep)1.HeB C.II. (qJJeH COBeTa): Y MeH5I 01.JeHb npOCTOH Bonpoc. 

TIOCKOJIbKY MbI TO)Ke I1CnOJIb3yeM KpaCI1TeJII1, 51 TaK nOH5IJI, BbI I1CnOJIb30BaJIl1 KpaCI1TeJIb 

,[(JI5I cpJIyopecueHUI1I1. A 'liTO 3a KpaCI1TeJIb 11 n01.JeMY? 

JIanlllHH H.K.: NBD-xoJIeCTepI1H, nOCKOJIbKY 113BeCTHO, 1.JTO OH cnoc06eH 

BCTpaI1BaTbC5I B CTepI1H-06e,[(HeHHbIe Y1.JaCTKI1. 3TO 1.JI1CTO I1HCTPYMeHT ,[(JI5I OueHKI1 

KOJII11.JeCTBa 113BJIe1.JeHHbIX CTepI1HOB. 

IIpe)1.ce)1.aTeJ1b: Cnacl160. Elll.e, nmKaJIYHCTa, BOnpOCbI. ~a, nmKaJIyHCTa. 

)1..6.H. TapaKaHOB lI.r. (qJ1eH COBeTa): B aBTopecpepaTe, rOBOp51 0 

npaKTJ1l.JeCKoH 3Ha1.JHMOCTI1, BbI HanHCaJIH, 1.JTO nOHI1MaHl1e POJII1 JIaTepaJIbHOH 

reTeporeHHOCTI1 6110JIOrH1.JeCKHX MeM6paH B MO,[(YJI5IUHI1 CPYHKUl10HaJIbHOH aKTHBHOCTl1 

pacpT-aCCOUI1HpyeMbIx 6eJIKOB-TPaHcrrOpTepOB, 1.JTO B ,[(aJIbHeHWeM MO)I(eT 6bITb 

HCrrOJIb30BaHO B CeJIbCKOX0351HCTBeHHOH ccpepe npl1 pa3pa60TKe HOBbIX MeTO,[(OB 

CeJIeKUl111 ,[(JI5I a,[(anTaUHH 11 YCTOH1.JI1BOCTH paCTeHI1H K '[(eHCTBHIO He6JIaronpl151THbIX 

CTPeCc-cpaKTopOB. TI05lCHHTe, nmKaJIyHCTa. 

JIanlllHH H.K.: B ,[(aHHOM CJIY1.Jae, KaK 51 Y)Ke nOnhITaJIC5I OTBeTI1Th ,[(0 :noro, 

pOJIb JIaTepaJIbHOH reTeporeHHOCTI1 B CPYHKUl10HaJIbHOH aKTI1BHOCTI1 6eJIKOB - 3TO 

,[(OBOJIbHO HeO,[(H03Ha1.JHa51 TeMa. TI01.JeMY Ba)l(HO rrOH5ITb pOJIb H cnoc06bI peryJI5IUHH 

npoToHHOH A T<!>a3bI? TIOTOMY 1.JTO OHa 51BJI5IeTC5I '[(BH)KYlll.eH CI1JIOH, 06eCne1.JHBa51 

nocTynJIeHHe B KJIeTKY HOHOB H MeTa60JII1TOB. COOTBeTCTBeHHO, cnoc06bI ee perYJI5IUHH 

01.JeHb Ba)KHbI ,[(JI5I HOpMaJIbHOrO pOCTa H pa3BHTI151 paCTeHHH. ~eJIO B TOM, 1.JTO caMa 

rl1nOTe3a 0 JIHnl1,[(HbIX pacpTax n05lBHJIaCb ,[(OBOJIbHO ,[(aBHO, elll.e B 90-bIe rO,[(bI, npH 

3TOM caMa HHcpopMaUH5I no BJIH5IHHIO HMeHHO JIaTepaJIbHOH reTeporeHHOCTH Ha 

pa3JIH1.JHble 6eJIKH c06HpaeTC5I 6YKBaJIbHO rIO KpynHuaM. Ha cero,[(H5IllfHHH MOMeHT 

KOHKpeTHO 1.JeTKO CKa3aTb, KaK 3TO Bce Ha ypOBHe MOJIeKYJI5IpHb.lX B3aHMo'[(eHCTBHH B 

KJIeTKe npOHCXO,[(HT - HeJIb351. TOJIbKO no KOCBeHHbIM ,[(aHHbIM. TIpe'[(nOJIO)KHM, nona,[(aeT 

6eJIOK B KaKYIO-TO onpe'[(eJIeJ-IHYIO MeM6paHHYIO 06JIaCTb, KOTOpa51 C1.JHTaeTC5I 

MeM6paHHbIM MHKpO,[(OMeHOM, H TaM B03paCTaeT ero aKTHBHOCTb. TI01.JeMY 3TO TaK 

npOHCXO,[(HT - MO)I(HO ,[(ora,[(bIBaThC5I TOJIbKO KOCBeHHO: TO JIH BJIH5IHHe oope'[(eJIeHHOrO 

JIHnH,[(Horo OKpY)l(eHH5I, TO JIH HaXO)K,[(eHHe TaM onpe'[(eJIeHHhIX napTHepOB, KOTopbIe 

Y1.JaCTBYIOT B CPOCCPOPHJIHpOBaHHH 3Toro 6eJIKa. MhI nOrrhITaJIHCb HanHcaTb B 

aBTopecpepaTe, 1.JTO ,[(aHHoe HCCJIe,[(OBaHHe, KaK HaM Ka)KeTC5I, HOCHT cpYH'[(aMeHTaJIbHbIH 
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xapaKTep, KOTOpOe n03BOJUleT .D,OnOJIHI1Tb .D,aHlible 0 BJIl1jJHI1M JIaTepaJIbHOH 

reTepOreHHOCTI1 Ha <PYHKUI10HaJIbHYlO aKTI1BHOCTb pa<pT-aCCOUl1l1pyeMblx 6eJIKOB 11, B 

LJ:aCTHOCTI1, OTMeTI1Tb Ba)KH)'lO pOJIb JIl1nl1.D,HOrO OKpY)KeHl1jJ B peryJIjJUl111 aKTI1BHOCTI1 

npOTOHHOH AT<Da3bI. CLJ:I1TaeTCjJ, LJ:TO maBHbIM cnoc060M aKTI1BaUl111 AT<Da3bI 

jJBJIjJeTCjJ ee <poc<poPI1JIl1pOBaHl1e. A C YLJ:aCTl1eM JIl1nl1.D,-6eJIKOBOrO B3aI1MO.D,eHCTBl1jJ 

TaKa51 perYJIjJUl1jJ MmKeT oCYllleCTBJIjJTbCjJ 11 6e3 YLJ:aCTl1jJ KaKI1X-JII160 KI1Ha3 - TO eCTb 

LJ:I1CTO LJ:epe3 perYJIjJUI1lO <pa30BOrO COCTOjJHl1jJ 611CJIojJ, 06eCneLJ:I1BajJ KOH<p0pMaUI10HHYlO 

nO.D,BH)KHOCTI1 nOMnbI. 

;:J:.6.H. TapaKaHOB M.r. (qJIeH cOBeTa): To eCTb HOY xay ellle npe.D,CTOI1T 

pa3pa60TaTb? 

JIanllJHH H.K.: 3TO CTO npoueHTOB. Cnacl160 3a Bonpoc. 

npe;:J:ce;:J:aTeJIb: Cnacl160. ,L(a, Ba.D.I1M, flO)KaJIyHCTa. 

K.6.H. BOJIKOB B.C.: lfTO MO)KHO CKa3aTb 0 B3aI1MO.D,eHCTBI1I1 pa<pToB y paCTeHI1H 

C KJIeTOLJ:HOH cTeHKoH? 

JIanllJHH H.K.: ,L(eJIo B TOM, LJ:TO .D,JIjJ paCTeHI1H 6bIJIO nOKa3aHO, LJ:TO MHOrl1e 

6eJIKI1, 06JIa.D,alOlllMe GPI -3ajJKopeHHbIMI1 MO.D,I1<pI1KaUl1jJM 06pa3ylOT TeCHble KOHTaKTbl 

C KJIeTOLJ:HOH CTeHKOH 11 CLJ:I1TaeTCjJ, LJ:TO B paCTeHl1jJX I1MeHHO B3aI1MO.D,eHCTBl1e 

UI1TOCKeJIeTa, KJIeTOLJ:HOH CTeHKI1 11 nJIa3MaJIeMMbI JIe)KI1T B OCHOBe <pOpMl1pOBaHI1I1 

MeM6paHHbIX MI1KpO.D,OMeHOB. tJepe3 onpe.D,eJIeHHble UI1TOCKeJIeT-CBjJ3aHHble 6eJIKl1 

MeM6paHa B nepBylO Ol.Iepe.D,b, KaK 6bI, 3ajJKOp11BaeTCjJ, C YLJ:aCTl1el'\,1 aKTI1HOBbIX 

<pI1JIaMeHTOB UI1TOCKeJIeTa, a cBepxy ee BbICTI1JIaeT KJIeTOLJ:HajJ CTeHKa - 3TO Bce, 

COOTBeTCTBeHHO, 06be.D,I1HjJeTCjJ B e.D,I1HylO CTPyKTypy. bbIJIO nOKa3aHO, l.ITO HaJII1LJ:l1e 

KJ1eTOLJ:HOH CTeHKI1 CI1JIbHO BJIl1jJeT Ha pacnpe.D,eJIeHl1e onpe.D,eJIeHHbIX 6eJIKOB-KaHaJIOB. 

11 KOr.D,a KJIeTOLJ:HajJ CTeHKa y6l1paJIaCb, B LJ:aCTHOCTI1, KaJIl1eBbIH KaHaJI KAT1 
.D,eMOHCTpI1POBaJI XaOTI1LJ:HOe pacnpe.D,eJIeHl1e B MeM6paHe. XOTjJ npl1 HaJIl1LJ:HI1 CTeHKH OH 

nOKa3bIBaJI .D,OBOJIbHO LJ:eTKYlO 11 JII1HeHHYlO 0pl1eHTaUl110 B onpe.D,eJIeHHbIX YLJ:aCTKaX 

6l1cJ]ojJ . 

npe;:J:ce;:J:aTeJIb: Cnacl160 60JIbllloe. Hy, MHe Ka)KeTCjJ, BonpocoB 6bIJIO .D,OBOJIbHO 

MHOro, 11 OTBeTbI 6bIJIl1 BnOJIHe a.D,eKBaTHble. 1l03ToMY 60JIblllOe cnacH60 BaM. 

llml(anYHcTa, npl1ca)KHBaHTecb. OT.D,bIXaHTe HeMHO)KKO. Mapl1Ha CepreeBHa, BaM CJIOBO. 

;:J:.6.H. TpQ(lmMOBa M.C.: 51 .D,OJ1)I<Ha roBOPI1Tb 0 HI1KI1Te KOHCTaHTHHOBI1LJ:e, KaK 

o I1CCJ]e.D,OBaTeJIe... (3aLJ:HTbIBaeT OTIbIB, OTIbIB npe.D,CTaBJIeH). 

IIpe;:J:ce;:J:aTeJIb: CnacH60 60JIbllloe. 3HaLJ:I1T CeHLJ:aC BpeMjJ .D,JIjJ OTIbIBOB. 51 
nonpollly Mapl1HY I1BaHoBHY, nmKaJIyHCTa. 

K.6.H. A3apKOBHq M.M. (qJIeH COBeTa): Be.D,ymeH opraHH3aUHeM no 3TOM: 

.D,HCCepTaUI1I1 BblcTynl1JI HH)KerOpO.D,CKI1H rOCY.D,apCTBeHHblt't YHI1BepCHTeT HIM. H.I1. 

JI06aLJ:eBCKoro. OT3bIB COCTaBHJI 3aBe.D,YlOllll1H Ka<pe.D,pOH 6110<pM3MKI1 HHCTI1TYTa 

<pH3HOJIOrl1l1 11 6110Me.D,I1UMHbI HmKerOp0.D,CKOrO YHI1BepCI1TeTa .D,OKTOP 6110JIOrl1LJ:eCKI1X 

HayK, .D,OueHT, BO.D,eHeeB BJIa.D,I1MHp AHaTOJ]beBI1LJ:, 11 YTBep.D,I1JI npopeKTOp no HaYKe 11 

HOBaUl1jJM HmI<erOp0.D,CIWrO YHI1BepCI1TeTa KaH.D,I1.D,aT <p113MaT HayK rpjJ3HOB MI1XaHJI 

IOpbeBI1LJ:. B OT3bIBe rOBopMTCjJ ... 

(3aLJ:I1TbIBaeT OT3blB, OT3bIB npe.D,CTaBJ]eH). 
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OT3hIBhI Ha aSTOpecpepaT rrpHC31aJIH: 

1) CTaplllHI1 HaY4HhII1 COTpy)],HHK Kacpe)]'phI 6HOXHMHH Mry KaH)],H)],aT 

6H0J10rII4eCKHx HayK K31hI4HHKOB 031er I1ropeBH4. CrreUHa31hHOCTh ~ M031eKy31~pHa~ 

6H0310rH~. OT3hIB n031o)KHTe31hHhII1, 3aMe4aHHI1 HeT. 

2) CTapWHI1 Hay4HhII1 COTpy,QHHK 31a60paTopHH CPH3H0310fHH KOpH~ Hawero 

HHCTHTYTa KaH)],H,QaT 6H0310rI14eCKHX HayK KO)KeBHHKOBa AHHa ~MHTpHeBHa. OT3hIB 

rr0310)KHTe31hHhII1, 3aMe4aHHI1 HeT. 

3) Be)],YW:HI1 HaY4HhII1 COTPY)],HHK Kacpe)],phI 6HOXHMHH Mry )],OKTOP 

6HOnOrH4eCKHX HayK rrpocpeccop ]]OrrHHa 031hra ~MHTPHeBHa. I1MelOTc~ rrO)Ke31aHH~ rro 

O)],HOMY H3 BhIBO)],OB. «C MOeI1 T04KH 3peHH~ n031Y4eHHhle )],aHHhle )Ke31aTe31hHO 

nO)],TBep)],HTh HHhIM crroc060M, B 4aCTHOCTH, BhI~CHHTh, eC31H 31H CTepHHhI B OKpY)KeHHH 

rr031HOCThlO C031106H31H3HpOBaHH0I1 H+-AT<l>a3hI H B3aHMo)],eI1CTBYlOT 31H OHH C 

cpepMeHTOM. KpOMe Toro, He31h3~ rr031HOCThlO HCKJI104HTh, 4TO aKTHBaUH~ H+-AT<l>a3hI 

Mo)KeT 6hITh BhI3BaHa Herrocpe)],CTBeHHO )],eI1CTBHeM )],eTepreHTOB, CHH)lmlOW:HX 

MHKpOB~3KOCTh aHHy31~pHOrO C310~ CMeCH 31HrrH)],OB H )],eTepreHTa, OKpY)KalOw:ero 

cpepMeHT». OT3hIB rr0310)KHTe31hHhII1. 

4) Be)],YW:HI1 HaY4HhII1 COTPY)],HHK Hawero HHcTIuYTa KaH)],H)],aT 

6110310rW4eCKHx HayK B031KOB Ba)],I1M CTerraHoBH4. I1MelOTc~ yKa3aHH~ Ha HaJIH4He 

orre4aTOK B aBTopecpepaTe. «B Ka4eCTBe He6031hLllOrO cKopee J1IUepaTypHoro 

cpopMa31hHOfO 3aMe4aHH~ K aBTopecpepary MO)KHO OTMeTHTh Ha31H4He orre4aTOK H 

)I(e31aTe31hHYlO 3aMeHY TepMHHa «aHHy31~pHhIe 31HrrH)],hI» Ha 6031ee rrpocThIe rrO~CHeHH~, 

r)],e B03Mo)KHO». OT3hIB rrOJIo)KHTe31hHhII1. 

5) CTapWHI1 Hay4HhII1 COTPY)],HHK 31a60paTopHH CPH3H0310rHH H HMMYHlueTa 

paCTeHHI1 r31aBHOrO 60TaHH4ecKoro ca)],a KaH)],H)],aT 6H0310rH4eCKHx HayK KOH)]'paTheBHa 

Bepa BaJIeHTHHoBHa. OT3hIB rr0310)KHTe31hHhII1, 3a)],aH Borrpoc: «113BecTHo, 4TO rrpH 

rraToreHe3e rpH6bI-00MHUeThI H3B31eKalOT CTepI1HhI H3 pacTeHH~-x03~HHa. 3TO TaK)Ke 

6y)]'eT COrrpOBO)l()J;aThC~ H3MeHeHHeM TpaHcMeM6paHHoro TpaHcrropTa HOHOB?» 

6) 3aBe)],YlOW:HI1 Kacpe)]'pOI1 CPH3H0310rHH H 6HOXHMHH paCTeHHI1 C ai-I KT

I1eTep6yprcKoro rocy)],apCTBeHHoro ymIBepcHTeTa )],OKTOP 6H0310rWleCKHX HayK 

rrpocpeccop Me)],Be)J;eB CepreI1 CeMeHOBH4. OT3hIB rr031o)KHTe31hHhII1, 3aMe4aHHI1 HeT. 

7) CTapwHH HaY4HhII1 COTpy)],HHK na60paTopHH OKHC31HTe31hHO

BOCCTaHOBHTe31hHOrO MeTa6031H3Ma Ka3aHCKOro HHcTHTYTa 6HOXHMHH H 611OcpH3HKH 

KaH)],H)],aT 6H0310rH4eCKHx HayK BaJI~HOBa I031~ HaH31eBHa. OT3hIB rr0310)KHTe31hHhII1, 

HMeeTC~ Borrpoc: «HaCK031hKO rr031Y4eHHhIe pe3Y31hTaThI MO)KHO 3KCTparr031HpOBaTh Ha 

)KHBOI1 opraHH3M?». 

llpe.a;ce.a;aTeJIb: CnacH60 6031hWoe. I1o)KaJIYI1CTa, HHKHTa KOHcTaHTHHoBH4. 

JIanm"" H.K.: 5I 6hJ XOTe31 rr0631aro)],apHTh Be)],yw:ylO opramnaUHlO 3a TaKOI1 

)],eTaJIhHhrn pa360p )]'HccepTaUHOHHOI1 pa60ThI, HHTepecHhle BorrpochI, a TaK)l(e Bcex, lITO 

rrpHC31aJI OT3hIBhI Ha aBTopecpepaT. XOTe310Ch 6hI 3a)],aHHhle BorrpochI 

rrpoKoMMeHTHpoBaTh. 

qTO KacaeTC~ H3MeHeHH~ cTexHoMeTpHH rrpoToH/AT<l> B KOHTP031hHhIX 06pa3uax. 

MhI rr031araeM, 4TO y Hac 3Toro He rrpOHCXO)],H310, TaK KaK C4HTaeTC~, 4TO TaKOI1 3cpcpeKT 
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,UOJDKeH COrrpOBmK,UaTbC5I H3MeHeHHeM BeJ1l1qHHbI Km. A Y Hac B pe3YJlbTaTaX :noro He 

6bIJIO, KaK rrpH 06pa60TKe MC~, TaK B rrpHCYTCTBI1H ,Uo,UeUHJI MaJIbT03H,Ua. C ):(PyroH 

CTOPOHbI, 3HaqeHH5I Km B KOHTPOJIbHbIX 06pa3uax COCTaBHJIO 0,2 MM, qTO 51BJI5IeTC5I 

,UOBOJIbHO HH3KHM rrOKa3aTeJIeM. 3TO MO)KeT rro,Upa3YMeBaTb, qTO cpepMeHT Y)Ke 

HaXO,UHTC5I B aKTHBHpoBaHHoM COCT05lHHH. CHJIbHa51 aKTHBaUH5I MC~ AT<t>-3aBHcHMoro 

rrpoToHHoro TpaHcrropTa 06YCJIOBJIeHa TeM, qTO H3BJIeqeHHe cTepHHoB YCHJIHBaeT 

rraccHBHyK> rrpoToHHYlO rrpoHHuaeMocTb C yqaCTHeM HOHOB. 

BTOPOH Borrpoc KaCaJIC5I cHrMoH,UHoH 3aBHCHMOCTH A T<t>-3aBHCI1MOrO 

rrpoToHHoro TpaHcrropTa. ~eHCTBHTeJIbHO, HCXO,U5I H3 OrrbITOB rro oueHKe aKTHBHoro 

rrpoToHHoro TpaHcrropTa, CKOPOCTb CPOpMHpOBaHH5I rpa,[~}JeHTa pH 6hIJIa MaKCHMaJIbHa 

rrpH KOHueHTPaUHH MC~ B 2 MM H ,UaJIee CHl1)KaJIaCb rro Mepe YBeJIHqeHHH MC~ B 

rrp06e ,UO 10 MM, qTO TaIOKe comacyeTc5I C ,UaHHbIMH rro rraccHBHoH rrpoToHHOH 

rrpoHHuaeMocTH Be3HKYJI rrJIa3MaJIeMMbI. TaK KaK aKTHBHbIH rrepeHoc rrpoToHoB qepe3 

MeM6paHY 51BJI5IeTC5I KyMyJI5ITHBHbIM rrpoueccOM, 3aBI1C5ImHM OT rl1'upOJIl13a, a TaIOKe 

pa60TbI BTOPHqHbIX HOH-TpaHcrropTHbIX CHCTeM, MmKHO rrOJIaraTb, qTO HMeHHO B 

,UaHHoH Mo,UeJIbHOH CHCTeMe A T<t>-3aBHcHMbIH rrpoToHHbIH TPaHcrropT HMeeT 

cHrMoH,UHYlO 3aBHCHMOCTb, 06YCJIOBJIeHHYlO qYBcTBHTeJIbHOCTblO HOHHbIX KaHaJIOB 

H/HJIH TpaHcrropTepoB K co,Uep)KaHHlO MeM6paHHblx CTepHHOB. 

ITo rroBo,Uy arperaToB. 3TO TO)Ke XOPOlIIl1H Borrpoc. MbI CqHTaeM, qTO qaCTHUbI 

pa3MepoM 60JIbllle 2 MKM He 51BJI5IJll1Cb MeM6paHHbIMH arperaTaMH, TaK KaK ,U06aBJIeHHe 

MC~ B KlOBeTY HHKaK He BJIH5IJIO Ha rrp03paqHOCTb paCTBopa H rr05lBJIeHHe KaKHX-JIH60 

BH,UHMbIX rrJIeHOK. KpOMe Toro, MbI rrOJIaraeM, qTO arperaUl151 Be3HKYJI ,UOJDKHa 

COrrpOBO)K,UaTbC5I CHH)KeHHeM rH'upOJIHTHqeCKOH aKTHBHOCTH H+-AT<t>a3b1 H3-3a 

MeHblIIero ,UocTyrra rroBepxHocTH MeM6paHbI K cy6CTPaTY, qero B HallieH CHCTeMe He 

Ha6JIlO,UaJIOCb. 

ITo rrOBO,Uy rrpe,UCTaBJIeHH5I rrapaMeTpOB Km H Vmax B JIHHeHHbIX KOOp,UHHaTaX. 

113HaqaJIbHO ,UaHHble 6bIJIH rrpe,UCTaBJIeHbI HMeHHO B TaKOM cpOpMaTe, O,UHaKO, rrpH 

rry6JIHKaUHH CTaTbH rro MaTepHaJIaM ,UHCCepTaUHH B peueH3HpyeMo~1 )KypHaJIe 

Biomoiecuies, peueH3eHT HaCT05lJI Ha TOM, qT06bI 3HaqeHH5I Km H Vmax 6bIJIH 

rrpe,UCTaBJIeHbI HMeHHO B Ta6JIHqHOH cpOpMe, qTO H 6bIJIO C,UeJIaHO. 

TaIOKe XOTeJI 6bl rrpOKOMMeHTHpOBaTb BOrrpOCbI, rrOJIyqeHHble Ha aBTOpecpepaT. 

ITepBbIH BOnpOC OT BaJIHTOBOH IOJII1H HaHJIeBHbI. TmKe ,UOBOJIbHO m06aJIbHbIH 

BOrrpOC. ~O :noro 51 Y)Ke rrOrrbITaJIC5I KpaTKO Ha HerO OTBeTHTb. H+-AT<t>a3a 

rrJIa3MaJIeMMbI - 51BJI5IeTC5I HCTOqHHKOM ,UBl1)KymeH CHJIbI rrocTyrrJIeHl15I B KJIeTKY HOHOB 

H MeTa60JIHTOB. Ee3YCJIOBHO, pa60Ta TaKoro Ba)KHOrO cpepMeHTa ,UOJDKHa CTporo 

KOHTPOJIHpOBaTbC5I CO CTOPOHbI KJIeTKH, qT06bI 06eCrreqHBaTb 6bICTpble H TOqHble 

OTBeTHble peaKUHH Ha H3MeH5IlOmHeC5I YCJIOBI151 OKpY)KalOmeH cpe,UbI. ITOJIyqeHHble 

,UaHHble HOC5IT cpYH,UaMeHTaJIbHbIH xapaKTep, H MoryT rr03BOJIHTb paClIIHpHTb 

rrOHHMaHHe CPYHKUHOHHpOBaHH5I TpaHcrropTHbIX CHCTeM B paCTeHH5IX H rr03BOJIHTb 

pa3pa60TaTb rrO,UXO,UbI ,UJI5I peryJI5IUHH rromOmeHH5I paCTeHH5IMH pa3JIUqHbIX HOHOB. 

Borrpoc rro rrOBO,Uy rpH60B H CTepI1HOB. Ey,UeT JIH 3TO TaIOKe COrrpOBO)K,UaTbC5I 

YBeJIHqeHHeM rrpOHHuaeMOCTH HOHOB? ECJIH HCXO,UHTb H3 HalIIHX ,UaHHbIX - ,Ua, K TOMY 
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)Ke M3 JIMTepaTyphl M3BeCTHO, 4TO CHM)I(eHMe CTepHHOB B 6MCJIOe YBeJIM4MBaeT ero 

rrpOHMuaeMOCTh ,n;JI51 Bo,n;hI M MOHOB. O,n;HaKO CTOMT rrOHMMaTb, 4TO Be3MKYJIhI 

rrJIa3MaJIeMMhl - 3TO npOCTa51 !v1O,n;eJIhHaj{ CMCTeMa, B OTJIl14Me OT )KHBOH KJIeTKM, B 

KOTOPOH o,n;HOBpeMeHHO rrpOMcxo,n;MT 60JIhillOe KOJIH4eCTBO CPH3MOJIOrM4eCKMX 

rrpoueCCOB. rpM6Ha51 MHcpeKUH51 51BJI51eTC51 cephe3HhIM 6MOTM4eCKMM CTpeCCOM, KOTOPhlH 

,n;OJI)I(eH HHMUMMpOBaTh HMMYHHblH OTBeT co CTOPOHhI KJIeTKM, 3aTparMBalOlUMH 

aKTMBHOCTh M CMHTe3 60JIhillOrO KOJIMyeCTBa 6eJIKOB M .llpyrMx coe,n;lmeHMH. fl03TOMY 

,n;aHHhIH Borrpoc 3acnY)l<MBaeT OT,n;eJIhHOrO MCCJIe,n;OBaHM51. 

Borrpoc JIorrMHoH OJIhrI1 ,il,MMTpMeBHhI KaCaTeJIhHO aHHyJI51pHhlX JIMrrM,n;OB M 

,n;eTepreHTOB. Cpa3y CKa)KY rrpo ,n;eTepreHThI. 113 HalllMX ,n;aHHhIX Mbl He MO)KeM 

OTpHuaTh, YTO B03Mo)l<Ha51 CTMMyJI51UM51 aKTMBHOCTM A T<l>a3bl B OTBeT Ha o6pa6oTKY 

,n;o,n;eUMJI MaJIhT03M,n;OM Bh13BaHa IfMeHHO BJIM51HHeM ,UeTepreHTa. yi3BecTHo, 4TO 

,n;eTepreHTbI B 60JIblllHHCTBe CJIyyaeB OKa3hIBalOT CTHMYJIMpYlOlUee B03,n;eHcTBHe Ha 

rH,n;pOJIH3, YBeJIH4HBa51 ,n;ocryrr cpepMeHTa K AT<l>. ~o,n;eUHJI MaJIhT03H,n; He crroco6eH 

H3BJIeKaTh HHTerpaJIbHble JIHrrM,n;hl, T.e. Te, KOTopble rrorra,n;alOT B CTpyKTypy 6eJIKa Ha 

cTa,n;MH 6MocHHTe3a B 3flP, a MO)KeT y,n;aJI51Tb TOJIhKO aHHyJI51pHhle M HeaHHYJI51pHhle. 

BJIM51HHe MHTerpaJIhHblX JIHrrM,n;oB MO)KHO oueHMTh rrpH HaJIH4MM KPHCTaJIJIH4eCKOH 

CTpyKTyphI rrpOTOHHOH AT<l>a3hl, KaK 6blJIO c,n;eJIaHO ,n;JI51 Na+-K+-AT<l>a3hl )KHBOTHhIX. 

,il,eHcTBHTeJIbHO, y Hee 6hlJIH H,n;eHTHcpHUHpoBaHhl 3 cTepMH/JIHrrM,n;-CB513hIBalOlUHx 

caHTa, Mo,n;McpI1KaUM51 KOTOPhlX rrpMBo,n;HJIa K H3MeHeHH51 CPYHKUMOHaJIhHOH aKTI1BHOCTM 

cpepMeHTa. Oony4HTh KpHCTaJIJIHyeCKYIO CTpyKTypy ,n;JI51 H + -AT<l>a3hl HaM¥! He 

rrpe,n;CTaBJl51JIOCh B03MO)KHhIM, TaK KaK nOLJ,06HhIM . .H MeTO)lMKaMH Mhl He BJIa,n;eeM. 

CrracH60 3a Borrpoc. 

flpeACeAaTeJIb: CrracM60 60JIhllloe. flpHCa)l<HBaHTeCh. MHe Ka)l(eTC51, rro,n;o6Hhle 

Borrpochl rr03BOJIMJIM HMKHTe KOHCTaHTHHOBMYY rrp04HTaTh ,n;orrOJIHMTeJIhHYIO JleKUMIO, 

KOTOpa51 rrpOJIMJIa CBeT Ha paHee HeH3BeCTHhle HaM rro,n;po6HOCTM. A CeHyaC 51 

rrpMrJIarnalO rrepBoro orrrrOHeHTa ba6aKoBa AJIeKCe51 B.l1a,n;HMHpoBM4a, rrpocpeccopa B 

HMI1 CeJIhCKOX0351HCTBeHHOH 6MOTeXHOJIOnm. flO)l(aJIyHcTa. 

A.fi.H. JiafiaKoB A.B.: rJIy6oKoYBa)I<aeMbIH rrpe,n;ce,n;aTeJIh, 4JIeHhl COBeTa... 

(3a4MThIBaeT OT3hIB, OT3hIB npe,n;CTaBJIeH). 

I1peAceAaTeJIb: CnacH60 60JIhrnOe, AJIeKCeH BJIa,n;HMHpoBH4. HHKHTa 

KOHCTaHTMHOBHQ. Barna OYepe,n;h. 

JIanm"H H.K.: 51 XOTeJI 6hl Bhlpa3HTh 6JIaro,n;apHOCTb AJIeKCelO BJIa,n;HMHpOBH4Y 

3a rrp051BJIeHHhIH HHTepec K pa60Te, 3a HHTepeCHble BonpOCbI H c,n;eJIaHHble 3aMeYaHH51. 

XOTeJI 6bl MX rrpOKOMMeHTMpOBaTh. 

flo rrOBO,n;y 3aMe4aHHH no JIMTepaTypHOMY 0630PY. B JIHT0630pe MbI HarrMCaJIM 

OT,n;eJIhHhIH pa3,n;eJI, nOCB5lII(eHHhlH 3TMM 5IBJIeHH5IM. O,n;HaKO, KaK M B CJIY4ae AT<l>a3bl, 

,n;aHHhle ,n;JI5I 3TMX KaHaJIOB M TpaHcnopTepOB He nOJIHble M no KOHKpeTHO Ka)l(,n;OMY 

6eJIKY rrpMxo,n;MTC5I rro KpynMuaM co6MpaTb MH<popMaUHIO. Bce 3KCrrepl1MeHTbI TaK)Ke 

rrpOBo,n;HJIHCb Ha MCKYCCTBeHHblX JIHrrMCOMax, Ky,n;a BCTpaMBaJIC5I orrpe,n;eJIeHHblH 6eJIOK

KaHaJI HnM TpaHC[lQPTep, H, COOTBeTCTBeHHO, orrpe,n;eJI5IJIaCb ero aKTHBHOCTb. HaBepHoe, 

3TOT pa3.lleJI lVIO)l<HO 6bIJIO HarrMcaTh 60JIee no,n;po6HO, oco6eHHO rrpo rrOTeHUHaJI
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4YBCTBHTeJIhHhle KafIHeBhle KaHaIThI H HeHpOTpaHCMHTephI KJIeTOK )KHBOTHhIX, TaK KaK 

TaM .n:aHHhIX 60JIhwe. Ho Bce OHH HMeIOT noxmKYIO TeH.n:eHl-,HIO - TO eCTh, eCJIH y 6eJIKa 

eCTh CPO.n:CTBO K CTepHH/cq)HHroJIH.n: 60raThIM .n:OMeHaM, ero MHrpaQH~ B .n:pyme 

06JIaCTH MeM6paHhI CHH)I(aeT ero aKTHBHOCTh. 

no nOBO.n:y BhIBo.n:a, 4TO CTepHHhI ~BJI~IOTC~ aHHyJI~pHhIM JIHnH.n:HhIM 

oKpY)l(eHHeM A T<!>a3hI H 4TO 3TOT BhIBO.n: CJIe.n:yeT no.n:TBep.n:HTh eme .n:pyrHMH 

cnoc06aMH. MhI c.n:eJIaITH TaKOH BhIBO.n: no cOBoKynHocTH nOJIY4eHHhIX .n:aHHhIX C 

.n:o.n:eD,HJI MaIThT03H.n:OM, KOTOPhlH H3BJIeKaeT Bce JIHnH.n:hI, KpOMe HHTerpaIThHhIX, H 

MC~, H3BJIeKaIOmero TOJIhKO CTepHHhI. ECJIH 6hI MO)l(HO 6hIJIO no.n:TBOPHTh 3TO 

.n:PYrI1.MH cnoc06aMH, HanpHMep, C nOMOmhIO Me4eHhIX CTepHHOB H A T<!>a3hI H 

rrocMoTpeTh, 4TO OHH Henocpe.n:cTBeHHo B3aHMo.n:eHcTsYIOT .n:pyr C .n:pyroM Hanp~MyIO, 

Haxo.n:~Ch B TeCHOM KOHTaKTe, 3TO n03BOJIHJIO 6hI eme 60JIhWe no.n:TBep.n:HTh 

nOJIY4eHHhle HaMH .n:aHHhle. 3TO MO)l(eT nOCJIY)l<HTh OCHOBOH .n:JI~ 6y.n:ymHx HaWHX 

3KcnepHMeHToB. 

TIo nOBo.n:y Toro, KaKa~ HMeHHO AT<!>a3a aKTHBHpyeTc~ npH H3BJIe4eHHH 

cTepHHoB. 3TO, HaBepHoe, caMhlH Ba)l(HhlH Borrpoc. B nepByIO 04epe.n:h CTOHT npoBecTH 

aHaITH3 rH.n:POJIHTWIeCKoH aKTl1.BHOCTH A T<!>a3hI JIerKOH H T~)I(eJIOH <ppaKQHH no 

OT.n:eJIhHOCTH. MhI Y)Ke Ha4aITH BhmOJIH~Th no.n:06Hhle 3KcrrepHMeHThI, o.n:HaKO 

nOJIY4eHHhlx .n:aHHhIX nOKa He.n:OCTaT04HO .n:JI~ LIe1'KOH HHTepnpeTaQHH H Tpe6yIOTc~ 

.n:onOJIHHTeJIhHhle no.n:TBep)K.n:eHI1~. 51 HeMHoro 3a6ery Bnepe.n:: 6hIJIO 06HapY)l(eHO, 4TO 

JIerKa~ H T~)I(eJIa~ <ppaKQH~ xapaKTepH30SaITHCh npHMepHo o.n:HHaKoBoH CKOPOCThIO 

m.n:pOJIH3a, o.n:HaKO CTOHT nOMHI1Th, 4TO H AT<!>a3 B JIerKOH <ppaKQHH 60JIhwe. TaK 4TO 

3TO He npOTHBopeLIHT nOJIY4eHHhIM .n:aHHhIM, 4TO TaM, r.n:e CTepHHOB MeHhwe, A T<!>a3a 

60JIee aKTI1BHa~. CnacH60 3a Bonpoc, 3TO TaIOKe 6y.n:eT ~BJI~ThC~ QeJIhIO HarneH 

.n:aIThHeHWeH pa60Thl. 

TIo nOBo.n:y BhIJlBJIeHI1~ 6eJIKOB, KOTophle BhI~BJI~IOTC~ B KOMHJIeKCe C A T<!>a30H. 

TYT TO)l(e cnopHTh He HMeeT HI1KaKOrO CMhICJIa. 3TO n03BOJIHJIO 6hI eme 60JIhWe 

.n:onOJIHHTh HMeIOmHec~ .n:aHHhle H, B03MmKHo, nOJIY4HTh HOBYIO HH<popMaQHIO, KOTopa~ 

eme HHr.n:e paHee He ny6JIHKOBaITaCh, a TaK)l(e H.n:eHTH<pHQHpOBaTh KaKHe-HH6y.n:h 6eJIKH

napTHephI, KOTophle Y4aCTBYIOT B ClKTHBaQHI1 A T<!>a3hI. HaIT114I1e TaKHX 

BhICOKOMOJIeKyJI~pHhIX KOMnJIeKCOB 6hIJIO nOKa3aHO .n:JI~ .n:pO)l()KeBOH AT<!>a3hI - Pmal, 

r.n:e npHCYTCTBHe TaKHX KOMnJIeKCOB, co.n:ep)KamHX nOMHMO A T<!>a3 H .n:pyrHe 6eJIKH, 

~BJI5IJIOCh He06xo,Ll,HMhIM YCJIOBHeM .n:JI~ .n:aJIhHeHWero HX TpaHcnopTa B 

nJIa3l\faTH4ecKYIO MeM6paHY, 06ecne4HBa~ <PYHKQHOHaIThHYIO aKTI1BHOCTh npOTOHHo.H 

1I0MnhI. ECJIH TaKHe BhICOKOMOJIeKyJI~pHhle KOMnJIeKChI He CI1HTe3HpOBaITHCh, 

HanpI1Mep, npH I1CnOJIh30BaHI1H Pa3JII14HhIX HHrH6I1pOBaB, TO aKTHBHOCTh Pmal CHJIhHO 

CHI1)KaITaCh. CnacH60 3a BonpOChI! 

IIpe.uce.uaTeJIb: CnacH60. TImKaITYHCTa, AJIeKCeH BJIa.n:HMHpOBHlJ. HOPMaJlhHO? 

.11..6.0. lia6aKoB A.B.: 51 BOT 4TO X04Y CKa3aTh. Kor.n:a rOBop~T 0 TOM, KaK 6eJIKH 

<PYHKQI10HHPYIOT B COCTaBe pa<pTOB, TyT eCTh BOT KaKa~ CJImKHOCTh. He I13BeCTHa 

cTpyKTypa pa<pToB. 11 .n:JI~ Toro, 4T06hI .n:eJIaTh KaKHe-TO cephe3Hhle BhIBO.n:hI, HY)KHO 

4eTKO 3HaTh CTpyKTypHyIO opraHH3aQI1IO. Ha peHTreHocTpYKTypHOM ypoBHe, .n:onYCTHM. 
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fIOKa :no TeXH..HlJeCKH HeB03MO)KHO. TI03TOMY rrOKa BCe 3TH BhJBOnhI lJHCTO 

rrpenBapHTem:'HhIe. 

llpetlCetlaTeJIb: CrracH60 60JIhWOe. HHKHTa KOHCTaHTHHOBHlJ, CanHTeCh, 

rrmKaJIyi:fcTa. TaTh5lHa HHKOJIaeBHa bH6HKOBa, CTapWHH HaYlJHhIH COTPY,UHHK Ka<penphI 

<pH3HOJIOrHH paCTeHHH 6110JIOrHlJeCKOrO <PaKYJIhTeTa MfY. 
K.6.H. IiH6HKOBa T.R.: C BaWerO rr03BOJIeHH5I ... (3alJHThIBaeT OT3hIB, OT3hIB 

rrpenCTaBJIeH). 

npetlCetlaTeJIb: CrracH60 60JIhWOe, TaTh5lHa HHKOJIaeBHa. CeHlJaC MhI rrOnO)KneM 

OTBeTOB Ha BaWH BOrrp OChI. 

J1aolIIHH H.K.: 5I 6JIarOnaplO TaTh5lHY HHKOJIaeBHY 3a rrp05lBJIeHHhlH HHTepeC H 

KOHCrpYKTHBHhIe 3aMelJaHH5I, CneJIaHHhIe rro Mepe rrpOlJTeHH5I nHCCepTaUHH. XOTeJI 6hI 

OTBeTHTh Ha BOrrpOChI. 

TIo rrOBO)J,Y OrrelJaTOK - 6e3YCJIOBHO, COmaCeH. KaCaTeJIhHO BOrrpOCa, KaKHe 

CTepHHhI H3BJIeKalOTC5I MC,lJ,. B pa60Te Powe C coaBTopaMH 6hIJIO rrOKa3aHO (pHC. 3), 

lJTO o6pa6oTKa MCD crroco6cTByeT 3KcTpaKl.(HH CTHrMa H CHTO Cl'epHHOB B 60JIhWeM 

o6beMe, He)KeJI11, HarrpHMep, Ka~ma- HJIH XOJIeCTepHHa. OnHaKo eCJIH o6paTHTh 

BHHMaHHe Ha PHCYHOK 2, TO H H3HalJaJIhHa51 KOHueHTpaUH5I CHTO H CTHrMaCTepHHa 6hIJIa 

3HalJHTeJIhHO BhIwe H rrOCJIe o6pa6oTKH MCD o6rn:ee OTHoweHHe Me)Kny CTepHHaMH He 

H3MeHHJIOCh. 

K.6.H. IiHOHKOBa T.H.: TpeTHH PHCYHOK - 3TO l1MeHHO rrpoueHTHoe COnep)l<aHHe. 

Oni-IH - 33%, a npyroH 66%. 

JIaomHH H.K.: ,lJ,a, HO l1X H 6hIJIO 60JIhWe l13HalJaJIhHO. To eCTh, KaKHX CTepl1HOB 

6hIJIO 60JIhllle, TO l1X H I13BJIeKJIOCh 60JIhwe. Kor)J,a MbI aHaJIl13l1pOBaJIl1 JIHTepaTYPY, HaM 

Ka3aJIOCh, lJTO Y MC,lJ, CpOncTBa K orrpeneJIeHHhIM cTepHHaM 6hITb He nOJI)KHO. Ho 

B03MO)KHO 51 l1 oWH6alOCh. TIo Mepe rrpOlJTeHI151 pa60ThI (Roshe et aI., 2008) HaM 

rrOKa3aJIOCh, lJTO rrOCJIe o6pa6oTKH MC,lJ" OTHoweHHe Me)l(ny pa3HhIMl1 CTepHHaMH He 

rrOMeH5IJIOCh. TI03TOMY MhI ClJHTaJIH, lJTO B HaWYIX 3KcrrepHMeHTax Bce CTepHHhI 

H3BJIeKalOTC5I B OnI1HaKOBOH CTerreHH. LITO KaCaeTC5I BJIH5IHHe pa3HhIX CTepHHOB Ha 

aKTHBHOCTh H+-AT<l>a3bI rrJIa3MaJIeMMhI. ,lJ,a, H3BeCTHO, lJTO CTHMYJIHPYlOIl.(HH 3<p<peKT 

6hIJI rrOKa3aH nJI5I CTHrMaCTepHHa H XOJIeCTepHHa, a Bce npyrHe <pI1TOCTepHHhI 

neMOHCTpHPOBaJIH HHfH6HTopHoe B03neHCTBHe rrpH JI106hIX KOHueHTpaUH5IX. OnHaKO 

rrOKa He 6Y)J,eT lJeTKO YCTaHOBJIeHO, HMelOTC5I JIH Y 3Toro <pepMeHTa CTepHH

CB5I3hI BalOIUHe caHThI, H C KaKHMH HMeHHO CTepHHaMH OHa HerrocpenCTBeHHO 

B3aHMO)J,eHcTByeT (KaK 6blJIO rrOKa3aHO nJI5I Na+-K+-AT<l>a3hI), MI.! ClJHTaeM, lJTO 

H3MeHeHl~e ee <PYHKUHOHaJIhHOH aKTHBHOCTH rrpH 3KcrpaKUHH CTepHHOB peaJIH3yeTC5I 

lJepe3 JIaTepaJIhHYlO reTeporeHHOCTh rrJIa3MaTHLIeCKOH MeM6paHhI. 

TIo rroBony rrpOBeneHH5I HMMYHoneTeKUHH H3BeCTHhIX pa<pTOBhIX 6eJIKOB. 

ComaCHhI, 3TO rr03BOJIl1JIO 6hI nOrrOJIHHTh Y)Ke rrOJIyqeHHhIe HaMH naHHhIe. MhI 

orrpeneJI5IJIH, lJTO oTo6paHHa51 <ppaKUH5I rron HOMepoM 3 COOTBeTcTByeT DRM rro 

rrOKa3aTeJI5IM 3HalJeHH5I rrJIOTHOCTH rrpeJIOMJIeHH5I Optiprep (H3 JIHTepaTyphI, DRM 
3

<ppaKUI1H HMelOT rrJIOTHOCTb OT 1.12 )J,O 1.17 r/cM ), a TalOKe B 3TOH <ppaKUHH 

o6HapY)l<HBaJIOCh 60JIhWOe I<OJIHlJeCTBO cTepHHoB, lJTO CBoHcTBeHHo Meivl6paHHhIM 
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MHKpO)lOMeHaM. 

npe)lCe)laTeJIb: CnacH60 60JIblllOe. rIpHCa)KHBaHTeCb, nmKaJIyHCTa. CeH4aC 

BpeM~ 06b~BHTb 06mYlQ )lHCKYCCHIQ. KTO X04eT 4TO HH6Y)lb CKa3aTb? TImKaJIYHCTa, 

lOpHH BJIa)lHMHpOBH4. 

)l.6.H. naJIHOKHH IO.B. ('WeH COBeTa): .5I XOTeJI 6bI CKa3aTb, 4TO :na Te1\Ia eme 

)J.OJIroe BpeM~ 6Y)J.eT aKTYaJIbHOH. ,LJ.eHcTBHTeJIbHO, HHTepec 04eHb 60JIblllOH. 3TO 

4YBCTByeTc~ no JIHTepaType H OrpOMHOMY KOJIH4eCTBY ny6JIHKaUHH - no C1'poeHHIQ 

nJIa3MaTH4eCKOH MeM6paHbI H ee )lOMeHHOH opraHH3aUHH. C 90-bIX rO)J.OB, KOr)la 

HaytlHJIHCb )leJIHTb MeM6paHY Ha DRM H DSM <ppaKUHH, CTaJIO nO~BJI~TbC~ orpOMHoe 

KOJIH4eCTBO ny6JIHKaUHH, HO HX 60.T1bllla~ 4aCTb nocB~lUeHa aMeHHO CTpyKTypHbIM 

BonpocaM. 11 04eHb MHoro C)leJIaHO Ha HCKYCCTBeHHbIX MeM6paHax. qTO KaCaeTC~ 

<PYHKUHOHaJIbHOH 4aCTH H POJIH MHKpO)lOMeHOB - OHH )l0 CHX nop OCTaIQTC~ 

3ara)l04HblM CTpyKTypaMH, XOT~ ~CHO, 4TO OHH HrpaIQT KOJIOCCaJIbHYIQ pOJIb BO MHorHX 

<PYHKUH~X nJIa3MaTH4eCKOH MeM6paHbl, H B 4aCTHOCTH npOTOHHOH AT<!>3bI, KOTopa~ 

CTOHT B ueH1'pe Bcex TpaHcnopTHblX C06bITHI1 H 3JIeKTpOreHe3a. 11 3Ta O)lHa H3 

HeMHorHX pa60T, KOTopa~ nOCB~meHa HMeHHO <PYHKUH~M pa<pTOB. 11 TyT, Ha MOH 

B3rn~)l, eCTb HeCKOJIbKO HHTepeCHblX HaXO)lOK. Bo-nepBbIX, KaK Y:>Ke OTMe4aJIH 

onnOHeHTbl, npoToHHa~ A T<!>a3a )J.eJIHTC~ paBHoMepHo Me)K)J.y MHKpO)lOMeHHOH H 

OCTaJIbHOH 4aCTblQ MeM6paHbl. 11 cOBepllleHHo nOTp~CaIQme TO, 4TO H3b~THe CTepHHOB 

npHBO)lHT K aKTI1BaUHI1 6eJIKOB, H 3Ta aKTHBaUH~ BblrJI~)lHT COBepllleHHO nO-pa3HoMy 

)lJI~ AT<!>a3bI H TpaHcnopTepOB, KOTopbIe OTBe4aIQT 3a naCCHBHYIQ npOHHuaeMOCTb 

MeM6paHbl. .5I C4I1TalQ 3TO HaXO)lI<OH. 11 napy CJIOB 0 HHKHTe. OH 6blJI MOHM CTY)leHTOM. 

B 2015 rO)lY 3aKOH4HJI YHHBepcHTeT. 11 Mory CKa3aTb, lfTO 3a 3TO BpeM~ OH KOJIOCCaJIbHO 

BblpOC. Mbl Bce BH)leJIH, KaK OH 3aMel1aTeJIbHO BJIa)leeT MaTepHaJIOM. OTBe4aeT 04eHb 

06CT05lTeJIbHO Ha BOnpOCbl. 11, KaK Y)Ke CJIO)KHBWeHC~ CneUHaJIHCT, 6eccnopHo, 

3aCJTY)KHBaeT Yl1eHoH CTeneHH. 

IIpe)lCeAaTeJIb: CnacH60 60JIbllloe. Eme KTO-TO X04eT BblcTynHTb? ,LJ.a, 

nO)KaJIYHcTa, CYJIeHMaH. 

)l.6.H. AJIJIaXBep)lHeB C.H. (qJIeH cOBeTa): MHe pa60Ta 04eHb nOHpaBHJIacb. 

OqeHb XOPOlllO OTBeTHJI Ha Bce BOnpOCbl. E)lHHCTBeHHoe y MeH~ 3aMe4aHHe - CJIHllll<OM 

nO)lp06HO OTBe4aeT, n03ToMY MHoro BpeMeHH yXO)lHT H3-3a 3Toro. 

IIpe)lce)laTeJIb: .5I Tal< nOHl'IMafO, lOpHH BJIa)lHMHpOBH4 npaKTH4eCKl'I Bce 

nJIIQCbl H )lOCTOHHCTBa Y)f(e C<P0PMYJIHPOBaJI, H ~ nOJIHOCTblQ C HHM cornaceH. Tor)la, 

eCJ1H HHKTO He X04eT 60JIbllle BblcTynaTb, BaM 3aKJIIQ4HTeJTbHOe CJIOBO. 

JIanwHH H.K.: .5I 6bl XOTeJI n06JIarO)lapHTb Y4eHblH COBeT 3a B03MO)KHOCTb 

BblcTynHTb cero)lH~ H npe)lCTaBHTb CBOIQ pa60TY. XOTeJI 6bl Bblpa3HTb 6JIaro)lapHOCTb 

onnOHeHTaM 3a KOHCTPYKTHBHYIQ KpHTI1KY H 3aMe4aHH~, HHTepecHble BOnpOCbl. XOTeJI 

6bl n06JIaro)J.apHTb MapHHY CepreeBHY TP0<pH1\WBY, KaK CBoero HacTaBHHKa, KOTopa~ 

3aHHTepeCOBaJIa MeH~ nO)l06HOH TeMaTHKoH, a HMeHHO JIaTepaJIbHOH reTeporeHHOCTblQ 

6UOJIOrn4eCKHx MeM6paH. 3TO HMeHHO TO, 4TO MHe 6bIJIO 04eHb HHTepeCHO 

HCCJIe)lOBaTb. MHXaHJIa CepreeBH4a TIHOTpoBCKoro, 3a nOMOI..Ub B npOBe)leHHH 

60JIblllHHCTBa 3KcnepHMeHTOB. AJIeKCaH)lpa CepreeBH4a BOpOHKOBa 3a nOMOmb B 
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cpnyopecueHTHOH MHKpOCKOnHH. EneHY CTaHHCnaBOBHY Ilo)KH,UaeBY H 11pHHY 

AHaTOnbeBHY 3a MOPMbHYlO nOMep)J(KY H npmlTHYlO KOMnaHHlO. 

IIpe)1.ce)1.3TeJIb: CnacH60 60nblllOe. CeH4aC MbI ,UOJDKHbI nepeHTH K HaH60nee 

OTBeTCTBeHHOMY MepOnpIUITHlO - a HMeHHO ronOCOBaHHlO, H HaM Ha,Uo H36paTb 

C4eTHYlO KOMHCCHlO. 

K.6.H. A33PKOBOq M.M. (qJIeH COBeT3): B C4eTHYlO KOMI1CCl1lO npe,UnaralOTC5I 

cne'uYIOmHe 4neHbI Halliero COBeTa: HaTMH5I P06epTOBHa MeH4HK, 11nb 51 

Bna,UHMHpOBH4 CeperHH H 11BaH repMaHOBH4 TapaKaHOB. 

IIpe)1.ce)1.3TeJIb: 3aMe4aTenbHbIH COCTaB. EcnH HHKTO He npOTI1B, ,UaBaHTe 

ronocoBaTb H no,U,Uep)J<HM :ny KOMHCCHlO. CnacH60 60nbllloe. MbI 06b5lBn5leM nepepbIB 

,Un51 ronOCOBaHH5I. (06b5lBn5leTC5I nepepbJB ,Un51 TaHHoro ronoCOBaHH5I). 

IIpe)1:ce)1.3TeJIb: ,lJ,oporHe KonnerH! Pe3ynbTaTbI nO,UcLII1TaHbI H rOTOBbI 6bITb 

.uOBe,UeHbI,Un51 Halliero CBe,UeHH5I. 11nb511 Bna,UHMl1pOBH4, nO)KMyHcla. 

)1..6.H. CeperoH M.B. (qJIeH cOBeT3): 11 TaK, (3a4I1TbIBaeTc5I npoToKon c4eTHoH 

KOMI1CCHH.): IlpHcYTcTBoBano Ha 3ace,UaHHH 18 4neHOB ,UHccepTaUI10HHOrO COBeTa, B 

TOM 4Hcne ,UOKTOPOB HaYK no npocpHnlO paCCMarpHBaeMOH ,UI1CCepTaUHH - 17. P03,UaHo 

610nneTeHeH 18, OCTanOCb He p03,UaHHbIX 610JWeTeHeH - 6, B ypHe 610JIneTeHeH - 18. 

Pe3ynbTaTbI ronOCOBaHH5I no Bonpocy 0 npHCY)K,UeHHH Y4eHoH CTeneHH KaH,UH,UaTa 

6HonorH4ecKHx HaYK JIanlllHHa HHKHTe KOHcTaHTHHOBI14Y: 3a - 18, npoHm - HeT, 

He,UeHcTBHTenbHblx 610nneTeHeH ~ HeT. 

IIpe)1.ce)1.3TeJIb: Tenepb HaM Ha,Uo YTBep,UHTb pe3ynbTaTbI roJIOCOBaHH5I. 11 

npoeKT 3aKJI104eHH5I TmKe YTBep,UI1Tb. 

)1..6.H. MOlliKOB M.E. (qJIeH COBeT3): ,lJ,oporHe KonnerH, MHe Ka)J(eTC5I, 4TO B 

HaY4HOH HOBH3He HanHcaHO 04eHb MHoro, .uOCTaT04HO orpaHH4HTC5I nepBOH 4aCTblO 

npe~nmKeHH5I. HY)J{HO ,U06aBHTb CPPa3Y H3 aBTopecpepaTa: «BnepBbIe nOKa3aHO, 4TO 

cTepHHbI 51Bn5l1OTC5I aHHyn5lpHbIM nHnH,UHbIM oKpY)KeHMeM H+-AT<Da3bI». 3Ta cppa3a 

cymecTBeHHa5l. A B npaKTH4eCKYlO 3Ha4HMOCTb ,U06aBHTb eme BOT TaK011 nyHKT: 

«,UaHHa51 pa60Ta BHOCHT cymecTBeHHbIH BKJIa,U B TeopeTH4ecKoe nOHHMamIe pa60Tbl H+

AT<Da3bI nna3ManeMMbI». BOT TaKl1e y MeH51 3aMe4aHH5I. 

IIpe)1.ce)1.3TeJIb: CnacH60 60nb1110e. Eme 3aMeqaHH5I eCTb? ECJIH 3aMe4aHHH HeT, 

.uaBaHTe nporoJIOcyeM. CnacH60 60nbllloe, n03'upaBJI5IeM HHKHTY H MapHHy CepreeBHY. 

TIpe,Uce.uaTerrb 

,UHccepTaUHoHHorO COBeTa 

,UOKTOP 6Hon. HayK JIOCb ,lJ,.A. 

Y4eHbIH ceKpeTapb 

,UHccepTaUHoHHoro COBeTa 

KaH,UH,UaT 6HOJI. HayK A3apKOBWI M. 11. 

17 OKT5I6p51 2023 r. 
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CBe)leHHH 0 JIHl.!,e, YTBep)lHBlIIeM OT3blB BeAym;eD OpraHH3al.!,HH Ha AHCCepTal.!,HlO 

<l>aMHJIHH, HMH, OT'feCTBO I YqeHaH CTeneHb 

KaH.lUI.llaT <p113I1KO

rp5l3HOB Ml1xal1JI IOpbeBWI IMaTeMaTI14eCKI1X 

HaYK 

YqeHOe 

3BaHHe 

HeT 

HaHMeHOBaHHe OpraHH3aQHH, HBJIHIOm;eDCH 

OCHOBHblM MeCTOM pa60Tbi Ha MOMeHT 

3am;HTbl )lHCCepTaQHH 

<Pe.llepaJIbHOe rOCY.llapCTBeHHOe aBTOHOMHOe 

06pa30BaTeJIbHOe Y4pe)l(.lleHl1e BbICllIerO 

06pa30BaHI151 «HaUHOHaJIbHbIH 

HCCJIe.llOBaTeJIbCKI1H HH)I(erOpO.l!{CKI1H 

roCY.llapCTBeHHbIH YHI1BepCI1TeT 11M. HJ1. 

J106a4eBcKoro>> 

,LI,omKHocTb, 

3aHHMaeMaH 

HM B :non OnraHH3aQHH 

IIpopeKTop ITO HaYKe 11 

I1HHOBaUH5IM 

IIpe)lce)laTeJIb )lHCCepTaQHOHHOFO 24.1.138.01 ,LI,.A. JIOCb 

COBeTa 
(wHlllp J\llccoBer a) (I1HfIUHaJlhl, <jlaMHJIHSI) 

Y4eHbiD CeKpeTapb 24.1.138.01 M.H. A3apKOBH4 

)lHCCepTaQHOHHOrO COBeTa ./Jv
\illiICPp i\flccOllcra) 17 -prriOJ\ I1H Cb) (HHHUllaJlbl , (~aMHJlHII) 
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