
OT3hIB 

oqnIIJ;HaJibHOro onnoHeHTa Ha .n;HccepTau;mo 

llyJIKOBa EBreHmI reoprHeBffl:Ia Ha TeMy 

«MexaHH3Mbl BJJHHHHH «l>JJaBOHOH,lJ;OB ua KaHaJJoo6pa3yIOI.QYIO aKTHBHOCTb 

HHCTaTHHa», 

npe.n;cTaBJieHHYIO Ha COHCKaHHe yqeHOH CTeneHH KaH.n;H.n;aTa 

6HOJIOrHqecKHX HayK no cneu;HaJibHOCTH 03.01.03 - MOJieKyJI51pHa51 6HOJIOrH51 

AKryaJJbHOCTb TeMhI 

,L(HccepTau;HoHHa51 pa6oTa llynKoBa E.r. nocB51rn;eHa H3yqeHHIO H3MeHeHHH 

MeM6paHHOH aKTHBHOCTH H3BeCTHOro npoTHBOrpH6KOBOro npenapaTa HHCTaTHHa 

no.n: .n;eHCTBHeM qmaBOHOH.2l:OB KaK noTeHIJ;HaJlbHbIX areHTOB, cnoco6HoIX 

nOBbICHTb aKTHBHOCTb aHTH6HOTHKa no OTHOIIIeHHIO K 6oJie3HeTBOpHbIM 

MHKpoopraHH3MaM H CHH3HTh ero TOKcHqHOCTh .n;n51 qenoBeKa. AKTYaJihHOCTh 

pa60TbI, BbIIIOJIHeHHOH HCKJIIOqHTeJihHO Ha Mo.n;eJibHbIX MeM6paHax, o6ycJIOBJieHa, 

B nepByIO oqepe.n;o, TeM, qTo HMeHHO MeM6paHHa51 aKTHBHOCTb, T.e. 

B3aHMO.n;eliCTBHe c KOMnoHeHTaMH KJieToqHbIX MeM6paH, Jie)l(HT B OCHOBe 

cpyHrHIJ;H.n;Horo .n;eliCTBH51 HHCTaTHHa. c .n;pyro.H: CTOpOHbI, 3KCnepHMeHTbI, 

BbIIIOJIHeHHbie Ha Mo.n;eJibHbIX CHCTeMax c H3BeCTHbIM COCTaBOM, n03BOJI51IOT 

.n;enaTh 6onee onpe.n;eneHHoie Borno.n;oI o MexaHH3Me pa6oThI aHTH6HOTHKa, qeM 

HCCJie.n;oBaHH51 Ha KJieToqHoM ypoBHe. 

CTeneub o6ocuosauuocTu uayqub1x noJJo~euuii, Bbrno.zi;os u npaKTuqecKux 

peKoMeu.zi;au,uii 

HecoMHeHHhIM .n;ocTOHHCTBOM pa6oToI 51BJI51eTC51 npoBe.n;eHHe H conocTaBJieHHe 

3KCnepHMeHTOB Ha pa3JIHqHbIX HCKYCCTBeHHbIX MeM6paHHbIX CHCTeMax: nJIOCKHX 

6HCJIOHHbIX JIHnH.n;HoIX MeM6paHax, 6oJibIIIHX MOHOJiaMeJIJI51pHbIX Be3HKynax H 

rHraHTCKHX JIHnocoMax. IIpH 3TOM aBTopoM npHMeHeH u;eJibIH apceHaJI 

COBpeMeHHbIX 6HocpH3HqecKHX MeTo.n;oB: H3MepeHHe KaK HHTerpaJibHOro 

3JieKTpHqecKoro TOKa qepe3 EJIM, TaK H o.n;HHoqHhIX HOHHbIX KaHaJIOB, 
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KOH<l_}OKaJibHa.H MHKpOCKornrn, .n:11<l_)<l_)epeHIJ;HaJibHa.H CKaHHpyIO:w;a.H 

KaJIOpHMeTpH.H, <l_)nyopoMeTpH.H. Bo16op MeTO.J:J:OB OKa3aJIC.H y.n;aqHbIM .J:J:JI.H 

peaJIH3aQHH rrocTaBneHHbIX aBTopoM u;enH H 3a.n;aq 11ccne.n;oBaHH.H. IIpaBHJioHa.H 

IIOCTaHOBKa 3KcrrepHMeHTOB, a.n;eKBaTHOCTb MeTO.J:J:OB, TI.U;aTeJibHOCTb 

rrpoBe.n;eHHDIX HCCJie.n;oBaHHH H BbICOKHH ypoBeHb aHaJIH3a rronyqeHHbIX 

pe3yJioTaTOB o6ecrreqHJIH o6ocHOBaHHOCTb HayqHbIX IIOJIO)l(eHHH, BbIHOCHMbIX Ha 

3aI.U;HTy, BbIBO.J:J:OB H peKOMeH.n;au;H:H:. 

Ou;em\:a uoBH3HhI, npaKTu .. ecKoro 3ua .. euuu u .LJ:OCTOBepuocTu 

HOBH3Ha pe3yJioTaTOB rrpe.n;cTaBJieHHoro .J:J:HCcepTaIJ;HOHHOro 

11ccJie.n;oBaHH.H .n:ocTaToqHo BbICOKa. ABTopoM BrrepBoie ycTaHOBJieHo, qTo 

HeKOTOpoie <l_)JiaBOHOH.J:J:bI crroco6Hol 3HaqHTeJibHO IIOBbIIIIaTb KaHaJioo6pa3yIO:w;yIO 

aKTHBHOCTb HHCTaTHHa, BBe.n;eHHOro c O.J:J:HOH CTOpOHbI MeM6paHbI. BrrepBoie 

BbI.HBJieH CHHeprH3M .n;eHCTBH.H <l_)JiopeTHHa H IIOJIHeHOBbIX aHTH6HOTHKOB Ha 

yTeqKy KaJioQeHHa H3 JIHrrocoM. KpoMe Toro, aBTopoM orr11caHo He 

3aperncrpHpOBaHHOe paHee o6pa30BaHHe reJieo6pa3HbIX .J:J:OMeHOB B rrpHCYTCTBHH 

IIOJIHeHOB B MeM6paHax, co.n:ep)l(ar_u;Hx JIHIIH.J:J:bl c HH3KOH TeMrrepaTypo:H: 

rrJiaBJieHH.H au;HJibHDIX u;erre:H:. TaK)l(e aBTopoM BrrepBoie rroKa3aHo ncqe3HOBeHHe 

HH.J:J:YIJ;HpoBaHHbIX HHCTaTHHOM .J:J:OMeHOB rro.n: .n;eHCTBHeM TaKHX <l_)JiaBOHOH.J:J:OB KaK 

qmopeTHH H 6noxaHHH A. Bee rroJiyqeHHoie B .n:11ccepTaQHH pe3yJioTaToI 

xapaKTepH3YIOTC.H BbICOKOH Ha.n;e)l(HOCTbIO H .J:J:OCTOBepHOCTbIO. 

Ou;euKa CTPYKTYPhI u co,L1;ep~auuu .LJ:HccepTau;uu 

,I:(11ccepTaIJ;HOHHa.H pa6oTa qyJIKOBa IIOCTpoeHa ITO Tpa.n;HIJ;HOHHOMY IIJiaHy H 

BKJIIOqaeT BBe.n;eHHe, 063op JIHTepaTypoI, MaTepHaJibI H MeTO.J:J:bI, Pe3yJioTaToI H 

o6cy)l(.n:eHHe, 3aKJIIOqeHHe, BoIBO.J:J:bI H Crr11coK JIHTepaTypoI, BKJIIOqaIO:w;n:H: 141 

ccornKy. Bo BBe.n;eHHH aBTopoM qeTKO c<l_)opMyJinpoBaHDI u;eJIH H 3a.n;aq11 

HCCJie.n;oBaHH.H, ero aKTYaJibHOCTb H HayqHa.H HOBH3Ha, OCHOBHbie IIOJIO)l(eHH.H, 

BbIHOCHMbie Ha 3aru;HTY' a TaK)l(e TeopeTHqecKa.H H rrpaKTHqecKa.H 3HaqHMOCTb 

pa6oToI. B 063ope JIHTepaTypoI paccMoTpeHa KJiacc11<l_}11Kau;11.H H 6110Jior11qecKa.H 

aKTHBHOCTb <l_)JiaBOHOH.J:J:OB H IIOJIHeHOBbIX aHTH6HOTHKOB, K KOTOpbIM OTHOCHTC.H 



3 

HHCTanrn, a TaK)l(e OIIHCaHO H3BeCTHOe BJIHXHHe cprraBOHOH.[(OB Ha HeKOTOpbie 

cpH3JiqeCKHe CBOMCTBa JIHIIH.[(HblX MeM6paH. rrraBa «MaTepHaJibl H MeTO.[(bI» 

co.z:i;ep)l(HT .[(OCTaToqHo C)l(aToe H B TO )Ke BpeMX IIOJIHOe Bcex HCIIOJib30BaHHbIX B 

.[(HCCepTa:QHH 3KCIIepHMeHTaJibHbIX MeTO.[(HK. f rraBa «Pe3yJibTaTbl H o6cy)l(.[(eHHe» 

xoporno CTPYKTypHpoBaHa. B rrepByID oqepe.z:i;b, aBTopoM H3JIO)l(eHbI H 

rrpoaHaJIH3HpoBaHbl .z:i;aHHbie no BJI~HHIO cprraBOHOH.[(OB Ha MeM6paHHYIO 

aKTHBHOCTb HHCTaTHHa, a HMeHHo: yBeJIJiqeHHe TPaHcMeM6paHHoro TOKa, 

HH.[(Y:U:HpOBaHHOro O.[(HOCTOpOHHeM .z:i;o6aBKOM HHCTaTHHa, ITO.[( .z:i;e:if CTBHeM TaKHX 

pa3JIJiqHbIX no XHMJiqecKoif CTPYKType cprraBOHOH.[(OB KaK cprropeTHH, cprropH:QHH, 

6HoxaHHH A H MHpH:u;eTHH. ,II,arree .z:i;oKa3aHo, qTo MHIIIeHhIO cprraBOHOH.[(OB 

XBJIXeTCX JIHIIH.[(HOe ycTbe aCHMMeTpHqHoro HHCTaTHHOBoro KaHarra. ,II,rrx 

o6ocHOBaHHX 3TOro BbIBO,[(a aBTOpOM He TOJibKO IIOCTaBJieHbl cpaBHHTeJibHbie 

OIIbITbl no .z:i;eifCTBHIO cprraBOHOH.[(OB Ha TpaHCMeM6paHHbIM TOK B crryqae HX :QHC- H 

TpaHc-.z:i;o6aBKH (no OTHOIIIeHHIO K BBe.n;eHHIO HHCTaTHHa), HO TaK)l(e H3yqeHO 

BJIHXHHe cprraBOHOH.[(OB Ha MexaHJiqecKHe CBOMCTBa 6HCJIOX H cpa30BYIO 

cerpera:QHIO MeM6paHbl, MO.[(HcpH:u;HpOBaHHOM IIOJIHeHOM. TiorryqeHHbie B pa6oTe 

pe3yJibTaTbl H rrpoBe.[(eHHbIM aHaJIH3 JIHTepaTypHbIX .z:i;aHHbIX II03BOJIHJIH aBTopy 

rrpe.z:i;rroJIO)l(HTb, qTo yBeJIJiqeHHe cprraBOHOH.[(aMH TpaHCMeM6paHHOro TOKa, 

HH.[(Y:U:HpOBaHHOro O.[(HOCTOpOHHHM BBe.n;eHHeM HHCTaTHHa, o6ycJIOBJieHO 

H3MeHeHHeM 3JiaCTJiqecKHX CBOMCTB mpaHC-MOHOCJIOX MeM6paHbl, B KOTOpOM 

HaXO.[(HTCX JIHIIH.[(HOe ycTbe IIOJIHeHOBOM rropb1; TeM caMblM aBTOpy y.z:i;arrocb 

ccpopMyrrHpOBaTb H o60CHOBaTb HOBblM MexaHH3M CTHMYJIX:QHH 

KaHarroo6pa3yIDm;e:if aKTHBHOCTH HHCTaTHHa. BbIBO.[(bI .n;HccepTa:QHH 

ccpopMyrrHpoBaHbl qeTKO H HHcpopMaTHBHO. 

He.LJ:OCTan~u u o6rn,ue 3aMeqaHHH 

HecMoTpx Ha o6cToxTeJibHOCTh, o63op JIHTepaTypbI He JIHIIIeH He.z:i;oqeTOB. TaK, 

cpe.z:i;H cTpyKTYPHbIX cpopM cprraBOHOH.[(OB Ha pHc. 2 oTcyTcTByeT cTpyKTypa o.z:i;Hoif 

H3 HaH6orree MHOroqJicJieHHbIX rpyrrrr cprraBOHOH.[(OB-cprraBaHOJIOB ( cprraBaH-3-

0JIOB ), K KOTOpbIM, B qacTHOCTH, OTHOCHTCX HCIIOJib3yeMbIM aBTopaMH KaTeXHH. 
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Ha cTp. 15 M 16 HeKoppeKTHO M3JIO)l(eH MexaHM3M aHTMOKcn,n:aHTHoro ,n:eii:cTBM51 

qmaBOHOM)l,OB («norrro:w;eHMe yrrbTpaqmorreToBoro M3JiytieHM51, co3.n:a10:w;ero 

CB060)l,Hbie pa)l,MKaJibI, M np.SIMOe TyIIIeHMe peaKU:MOHHO cnoco6HbIX aTOMOB 

KMCJiopo.n:a M a30Ta>> ). Crre.n:yeT TaK)l(e OTMeTMTb, l!TO B JIMTepaType TIOKa3aHa 

B3aMMOCB.Sl3b Me)l()l,y 6norrorMlleCKOH aKTMBHOCTblO M B3aMMO)l,eHCTBMeM 

cprraBOHOM)l,OB c MeM6paHOH. 3Ta B3aMMOCB.Sl3b .SIBJrneTC.SI O)l,HMM M3 Ba)l(HbIX 

o6ocHOBaHMH u:enM pa60TbI, HO B )l,MCcepTaU:MM 3TO He ccpopMyrrnpoBaHo, XOT.SI Ha 

CTp.6 M 26 aBTOp nepetIMCJI.SieT JIMTepaTypHbie )l,aHHbie 0 BJIM5IHMM cprraBOHOM)l,OB 

Ha cpH3MlleCKMe CBOHCTBa JIMTIM)l,HbIX MeM6paH (HanpHMep, )l,MTIOJibHbIH 

TIOTeHU:MaJI, KpHBM3HY' TeMnepaTypy cpa30Boro nepexo.n:a, TeKylleCTb M 

npoHnu:aeMOCTb ). ITpn 3TOM aBTop nponycKaeT cepnIO pa6oT M3 rra6opaTopnn 

KJiaCCMKa 6nocpH3Ml!eCKMX MCCJie)l,OBaHMH Ha TIJIOCKMX 6MCJIOMHbIX MeM6paHax 

Orracpa AH.n:epceHa (2003, 2005, 2007, 2010, 2014), B KOTOpbIX 6brno noKa3aHo 

)l,eHCTBMe u:erroro p.si:.n:a cprraBOHOM)l,OB, B TOM l!MCJie reHMCTeMHa M cprropeTMHa, 

MCTIOJib30BaHHbIX B )l,MCCepTaU:MM, Ha MexaHMl!eCKMe (HanpHMep, 3JiaCTMl!HOCTb) 

CBOHCTBa MeM6paHbI. Pe3yrrbTaTbI nccrre,n:oBaHMH AH.n:epceHa M coaBTopoB, 

BbITIOJIHeHHbIX B OCHOBHOM Ha rpaMMU:M)l,MHOBbIX KaHarrax, Ba)l(Hbl M )],JI.SI 

o6cy)l()l,eHM.SI BJIM.SIHM.SI cprraBOHOM)l,OB KaK )l,MTIOJibHbIX MO)l,HcpHKaTopoB Ha 

CBOHCTBa O)l,MHOl!HbIX KaHaJIOB rpaMMU:M)l,MHa Ha CTp. 22. 3.n:ecb, npHBO)l,.SI Ha pnc. 7 

,n:aHHbie M3 cTaTbM ,n:eii:BM)l,a EycaTa n Korrrrer, aBTop ,n:onycKaeT HeTOl!HOCTb, 

Ha3bIBa.SI npoCTO rpaMMU:M)l,MHOBbIM KaHaJIOM, TIO)], KOTOpbIM npHH.SITO TIOHMMaTb 

rpaMMU:M)l,MH A, KaHarr rpaMMU:M)l.MHa M, y KOToporo 4 TPMTITocpaHa 3aMeHeHbI Ha 

cpeHMJiaJiaHMH, l!TO o6ycrroBJIMBaeT 3Hal!MTeJibHOe ycnrreHMe )l,eHCTBM51 

)l,MTIOJibHOro TIOTeHu:narra Ha npoBO)l,MMOCTb O)l,MHOl!HOro KaHarra. 

Herrb3.SI He 3aMeTMTb TaK)l(e, l!TO cy.n:nTb o pa3)1(M)l(aIO:w;eM BJIM.SIHMM cprraBOHOM)l,OB 

Ha MeM6paHy no MH)l,YKU:MM yTel!KM KaJibU:eMHa, KaK 3TO .n:erraeT aBTOp Ha CTp. 79 M 

81, HenpaBOMepHO, XOT.SI caMM no ce6e )l,aHHbie 0 BbITeKaHMM KaJibU:eMHa M3 

JIMTIOCOM TIO)], )l,eHCTBMeM cprropeTMHa M HMCTaTMHa npe,n:cTaBJI.SllOT 6oJibIIIOH 

MHTepec. 
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C.r:i;eJiaHHbie 3aMe11amu1 He yMaJI51IOT ,n:ocTOMHCTB npe,n:cTaBJieHHOH pa6oThI. 

3aKJuoqeuue: ,[(nccepTau;noHHa51 pa6oTa qyJIKoBa E.r. «MexaHM3MbI BJIM51HM51 

qmaBOHOll,I1;0B Ha KaHaJIOo6pa3yIOIIJ;yIO aKTMBHOCTb HllCTaTMHa» 51BJI51eTC51 

3aKOHlfeHHOH Hay11Ho-KBanmpnKau;noHHOH pa6oToli. B u;eJioM pa6oTa npoH3BO,n:MT 

6JiaronpH51THOe BnelfaTJieHMe u;eJibHOCTblO ll pa3H006pa3HeM no,n:xo,n:oB K 

perneHMIO lfeTKO nOCTaBJieHHbIX 3a,n:alf. I1o aKTYaJibHOCTll BbI6paHHOH TeMbl ll 

HOBM3He noJiylfeHHbIX pe3yJibTaTOB, MX 3HalfeHMIO ,I1;JI51 ,I1;aJibHeHIIIMX 

MCCJie,n:oBaHMH ,n:nccepTaIJ;MOHHa51 pa6oTa qyJIKOBa E.r. COOTBeTCTByeT 

Tpe6oBaHM51M n.9 «I10JIO)l(eHM51 0 nop51,n:Ke npncy)l(,n:eHM51 y11eHbIX CTeneHeH», 

yTBep)l(,n:eHHoro ITocTaHOBJieHMeM ITpaBMTeJibCTBa PoccnlicKoli <l>e,n:epau;nn OT 

24.09.2013 r. N~842, npe,n:o51BJI51eMbIM K ,n:nccepTaIJ;M51M Ha concKaHne y11eHoli 

CTeneHM KaH,n:M,n:aTa 6MOJIOrMlfeCKMX HayK, a ee aBTOp, 3aCJIY)l(MBaeT npHCy)l(,n:eHM51 

MCKOMOH CTeneHM KaH,n:M,n:aTa 6MOJIOrMlfeCKMX HayK no cneu;MaJibHOCTM 03.01.03 -

"MoJieKyJI51pHa51 6MOJIOrM51 11 • 

CTaprnn:H: Hay11HbIH coTpy,n:HMK OT,n:eJia 

<PoTOCMHTe3a ll <PJiyopecu;eHTHbIX MeTO,I1;0B 

nccJie,n:oBaHMH Hay11Ho-nccJie,n:oBaTeJibCKoro 

llHCTMTyTa <PM3llKO-XMMMlfeCKOH 6MOJIOrMM 

MMeHM A.H. EeJio3epcKoro MocKOBCKoro 

rocy,n:apcTBeHHoro YHMBepcnTeTa MMe HM 

M.B. JloMOHOCOBa, MocKBa 

KaH,n:M,n:aT 6MOJIOrMlfeCKMX HayK no cneu;MaJibHOCTll 

03.01.02 - «Eno<PM3MKa» ~d-cL-
« 17» H0516p51 2015 r. 

A,n:pec: 119991, MocKBa, JleHMHCKMe ropbI, ,n:oM 1, cTpoeHne 40 

E.A. KoToBa 

Hl1I1 <l>XE MMeHM A.H. EeJio3epcKoro MrY MMeHM M.B. JloMoHocoBa 

TeJI.: +7(495)9395413 

e-mail: kotova@genebee.msu.ru 

ca:H:T MHCTMTyTa: http://www.belo~e~sky.msu.ru/ 

,[(npeKTOp 

Hl1I1 <l> XE MMeHM A.H. 
MrY nMeHn M.B. JloMo , ,_, 

aKa,n:eMMK 


