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OT3bIB Olj>UlJ.UaJIbHOrO OnnOHeHTa 

Ha ,llMCCepTaUMOHH)'lO pa60TY OCTPOYMOBOH OnhrM CepreeBHhI 

"PerymITOpHOe BnM5IHMe ,llMrrOHhHhIX MO,llMCpMKaTOpOB MeM6paH Ha MOHHhle KaHanhI, 

06pa3yeMhle aHTMMMKp06HhIMM areHTaMM M TOKCMHaMM B nMrrM,llHhIX 6MCn05IX", 

rrpe,llCTaBneHHYlO K 3aWMTe Ha COMCKaHMe yqeHOH CTerreHM ,llOKTOpa 6MOnOrMqeCKMX HayK rro 

crreUManhHOCTM 03.01.03 - MoneKyn5IpHa5I 6MOnOrn5I 

I10HHhle KaHanhI, perynMp)'lOWMe 06MeH MOHOB B KneTKe, MrpalOT orpoMH)'lO ponh B 

qm3MonorMM. B qaCTHOCTM, MMeHHO MOHHhIMM KaHanaMM orrOCpe,llyeTC5I 60nhllIMHCTBO 6hICTPhIX 

HeHpoqm3MonOrMqeCKMX peaKUMH. ITOMMMO «3H,llOreHHhIX» KaHanOB, 6enKOB, KOTophle 

3KcrrpeCCMpYlOTC5I caMOH KneTKOH, cyweCTBYlOT 3K30reHHhIe COe,llMHeHM5I, KOTophle 

B3aMMO,lleHCTBYlOT C KneTOqHOH MeM6paHOH M CPOPMMP)'lOT B HeH MOHHhle rrOphI. OqeBM,llHO, 

qTO CPYHKUMOHanhHhIe xapaKTepMCTMKM BCTpoeHHhIX B MeM6paHY KaHanocpopMepOB ,llOJDKHhI 

3aBMceTh OT CBOHCTB caMOH MeM6paHhI. 3TO oc06eHHO Ba)KHO ,lln:5I HM3KoMoneKyn5IpHhIX 

3K30reHHhIX KaHanocpopMepOB, KOTophle B OTnMqMe OT KaHanOB 6enKOBOH rrpMpO,llhI He 

06pa3ylOT rrnOTHO yrraKoBaHHhIX M CTpyKTypHO cTa6MnhHhIX MeM6paHHhIX ,llOMeHOB. K TaKMM 

Me6paHHO-qYBCTBMTenhHhIM rropaM OTHOC5ITC5I M aHTMMMKp06Hhle areHThI M TOKCMHhI, KOTophle 

MCCne,llYlOTC5I B pa60Te OnhrM CepreeBHhI OCTPOYMOBOH. 3aBMCMMOCTh KaHanocpopMepOB OT 

CBOHCTB MeM6paHH ,llenaeT aKTyanhHhIM M3yqeHMe pa3nwrnhIx XMMMqeCKMX MO,llMcpMKaTopOB 

MeM6paH, TaKMX KaK cpnaBOHOM,llhI. ITpaKTMqeCKa5I 3HaqMMOCTh 3TMX areHTOB HeCOMHeHHO 

CBM,lleTenhcTByeT 06 aKTyanhHocTM TeMhI pa60ThI. 

Ba)l{HhIM ycnoBMeM ycrrelliHoH HayqHoH pa60ThI 5IBn5IeTC5I cpopMynMpoBKa KOHKPeTHhIX 3a,llaq 

MCCne,llOBaHM5I B paMKax BhI6paHHoH TeMhI , rro,ll60p MeTO,llOB M 06beKToB MCCne,llOBaHM5I. B 3TOM 

OTHOllIeHMM pa60Ta O.C. OCTPOYMOBOH 3acnY)l{MBaeT CaMOH BhICllieH oueHKM . Bo-rrepBhIx, 

pa60Ta He CBO,llMTC5I K rrOMCKY HOBhIX areHTOB M xapaKTepM3aUMM MX ,lleHCTBM5I. B 3a,llaqM 

pa60ThI BXO,llMT CMCTeMaTM3aUM5I M pa3BMTMe COBpeMeHHhIX cpYH,llaMeHTanhHhIX rrpe,llCTaBneHMH 

o MoneKyn5IpHhIX MexaHM3Max BnM5IHM5I MO,llMcpMKaTopOB MeM6paH Ha pa3nMQHhle 

KaHanocpopMephI. BO-BTOPhIX, B KaQeCTBe 06beKTa Mcrronh3)'lOTC5I MCKYCCTBeHHhle MeM6paHhI. 

OHM ropa3,110 rrpowe rro CTpoeHMlO, QeM HaTMBHhle 6MOMeM6paHhI, QTO rr03BOn5IeT BhI5IBMTh 

6a30Bhle MexaHM3MhI BnM5IHMH MO,llMcpMKaTopOB. B TPeThMX, B pa60Te Mcrronh3yeTC5I 60raThIH 

Ha60p MeTO,llMQeCKMX rrO,llXO,llOB, QTO rr03BOn5IeT rrpoaHanM3MpOBaTh pa3HbIe acrreKTbI 
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H3yqaeMhlx SlBJIeHHH. TaKllM 06Pa30M, B CO'IeTaHHH C npaKTH'IeCKOH 3Ha'IHMOCThIO TeMhI, 

)lHCCepTaUHOHHaSI pa60Ta O.C. OCTPOYMOBOH SlBJISleTCSl npeKpaCHhIM npHMepOM TOrO, 'ITO 

<PYH)laMeHTaJIhHaSl HaY'IHOe HCCJIe)lOBaHHe MO)KeT C)leJIaTh )lJISl npHKJIa)lHOH HaYKH. 

B pa60Te nOJIY'IeH pSlLl ueHHhIX pe3YJIhTaTOB, KOTOphle a)leKBaTHO OTpa)KeHhI B BhIBO)laX. Cpe)lH 

<pJIaBOHOH)lOB 06HapY)KeHhI HOBhle LlHnOJIhHhle MOLlH<pHKaTOphI. lf3yqeHhI CTPYKTYPHO

<PYHKUHOHaJIhHhle B3aHMOCBSl3H B llIHPOKOM Kpyre TaKHX COe)lHHeHHH. Pa3pa60TaHa MOLleJIh, 

nOCTYJIHpYIOmaSl )lBa Pa3JIH'IHhIX MeXaHH3Ma H3MeHeHHSl )lHnOJIhHOrO nOTeHUHaJIa nO)l 

)leHCTBHeM <pJIaBOHOH)lOB: nOCpe)lCTBOM HHTepKaJUlUHH HX )lHnOJIeH B JIHnH)lHhIH 6HCJIOH H 

MO)lH<pHKaUHH COCTOSlHHSl rH)lpaTaUHH nOJISlpHhIX rOJIOBOK MeM6paHHhIX JIHnH)lOB. 

I1cCJIe)lOBaHa cnoc06HOCTh <pJIaBOHOHLlOB BJIHSlTh Ha )lOMeHHYIO CTPYKTYPY H <pa30BOe 

pa3LleJIeHHe B MeM6paHax. IlpeLlJIO)KeHa KJIaCCH<pHKaUHSl <pJIaBOHOHLlOB no <PYHKUHOHaJIhHhlM 

xapaKTepHCTHKaM HX B3aHMOLleHCTBHSl C JIHnHLlHhlM 6HCJIOeM. IloMHMO <pJIaBOHOH)lOB 

oxapaKTepH30BaHO BJIHSlHHe Ha <pH3HKO-XMMM'IeCKHe CBOHCTBa MeM6paH pa3JIH'IHOrO COCTaBa H 

pSl)la LlPymx )lMnOJIhHhIX MO)lH<pHKaTopOB, CTMpHJInMpM)lHHOBhIX KpaCMTeJIeH H TMpeOH)lHhIX 

roPMOHOB. IloKa3aHo, 'ITO BCTpaHBaHMe B MeM6paHY )lHnOJIhHhIX MO)lH<pMKaTopOB HJIH 

JIHnH)lOB, CKJIOHHhIX K 06pa30BaHHIO HeJIaMeJIJISlpHhIX <pa3, npHBOLlHT K H3MeHeHHIO aKTHBHOCTM 

JIHnHLlHhIX nop, <popMHPyeMhIX He TOJIhKO nenTH)laMH, KaK C'IHTaJIOCh paHee, HO TaK)l(e 

JIHnOnenTHLlaMH H nOJIHeHOBhIMH MaKpOJIHLlaMH. OpHrHHaJIhHhrn MeTO)lH'IeCKHH nO)lXOLl, 

pa3pa60TaHHhrn aBTopOM, n03BOJUIeT KOMnJIeKCHO oueHHTh H3MeHeHHSl <pH3HKO-XHMH'IeCKHX 

CBOHCTB MeM6paHhI nOLl LleHCTBHeM HH3KoMoneKymlpHhIX aMClm<pHnoB: H3MeHeHHSl ,UHnonhHoro 

nOTeHUMaJIa, xapaKTepa JIaTepaJIhHOH reTeporeHHOCTH (COOTHOllIeHHH Me)KLlY TBepLlhIMM M 

)KHLlKHMM ynopsr.nO'IeHHhIMH H HeynopSl)lO'IeHHOH 6HCJIOHHhIMH JIHnH)lHhIMH <pa3aMH), 

TeMnepaTyphI nJIaBJIeHH5I HaChlmeHHhlx ueneH <pOC<P0XOJIHHOB H npOHHuaeMOCTH MeM6paH ,UJISl 

m,Upo<pHJIbHbIX <pJIyopecueHTHbIX MapKepOB. Cne,UyeT OTMeTHTb, 'ITO, IIOMHMO 

3KcnepHMeHTaJIhHhIX pe3ynhTaToB, aBTOp npHBO)lHT KnaCCM<pHKauHIO npOTeCTHpOBaHHhIX 

coeLlHHeHMH B COOTBeTCTBHH C HX CBOHCTBaMH H npOBOLlHT napaJIJIeJIH CTpYKTypa-cBOHCTBO H 

CTpYKTypa-<PYHKUHSl, 'ITO HeCOMHeHHO YCMJIHBaeT Bne'IaTneHMe OT 3TOH 'IaCTH pa60ThI. 

Bce nOJIY'IeHHhIe B pa60Te pe3YJIhTaThI ony6JIHKOBaHhI B npe)lCTaBHTeJIhHOM H~60pe cTaTeH B 

POCCMHCKHX H Me)K)lYHapOLlHhIX )KypHaJIaX BhICOKoro ypOBHSl. CJIe)lyeT OTMeTHTh, 'ITO nOMMMO 

CTaTeH no KOHKPeTHhlM pe3YJIhTaTaM B cnHCKe pa60T O.C. OCTPOYMOBOH HMeeTCSl rnaBa B 

KHHre, 0630p B CneUHaJIH3MpOBaHHoM )KypHaJIe H Y'Ie6HOe noc06He. TaKHM 06Pa30M, pa60ThI 

npollinH Me)K'uYHapO)lHYIO oueHKY H HCnOJIh3YIOTCSl B Y'Ie6HOM npouecce. B uenOM, cnHCOK 



ny6JU1KaUHH He OCTaBJUleT COMHeHHH B KaqeCTBe, 3HaqHMOCTH H Ha,lle)J(HOCTH nOJ1yqeHHhIX 

,llaHHhIX. Pa60ThI, npe,llCTaBJ15reMhle Ha COHCKaHHe yqeHoH CTeneHH ,llOKTOpa HaYK ,llOJ1)J(HhI 

nOMHMO KOHKpeTHhIX pe3YJ1hTaTOB CO,llep)J(aTh <pYH,llaMeHTaJ1hHOe o606meHHe. B pa60Te O.C. 

OCTPOYMOBOH TaKoe o606meHHe CO,llep)J(HTC5I B cxeMe, HJ1J1IOCTpHpyromeH MexaHH3MhI BJ1H5IHH5I 

J1HnH,llHOrO MaTpHKca MeM6paH Ha aKTHBHOCTh aHTHMHKpo6HhIX areHTOB H TOKCHHOB. 

3HaqHTeJ1hHa5I qaCTh :nOH o606meHHOll cxeMhI COCTaBJ1eHa H3 pa60T aBTopa. 

CaM TeKCT ,llHCCepTaUHOHHOH pa60ThI nOCTpoeH rro KJ1aCCHqeCKOMY o6pa3UY. 06beM 

,llHCCepTaUHH - 286 cTpaHHU, KOJ1HqeCTBO CChIJ10K Ha HCTO~HKH - 476. J1HTepaTypHhIH 0630p 

3aHHMaeT 80 CTpaHHU, HarrHcaH OqeHh rpaMOTHO H 5ICHO, npeKpaCHO rrpOHJIJ1IOCTpHpOBaH. 

UHTHpyeMa5I J1HTepaTypa - B BhICillell CTerreHH cOBpeMeHHa5I . TaK, Cpe,llH nepBhIX 100 CChIJ10K 

Ha HCTOqHHKH nOp5I,llKa 80 - pa6oThI, orry 6J1HKOBaHHhle nOCJ1e 2000 rO,lla. Ba)l(Ho, qTO 0630p 

J1HTepaTy phI 3aKaHQHBaeTC5I CYMMHpoBaHHeM cOBpeMeHHoro COCT05IHH5I TeMhI, ee rrp06J1eM H 

nepcrreKTHB. I-b :noro J10rHQHO BhITeKaIOT 3a,lla':I.H HCCJIe,llOBaHH5I H 06ocHoBaHHe MeTO,llOB H 

nO,llXO,llOB. MeTO,llHQeCKa5I QaCTh ,llHCCepTaUHH H3J10)KeHa ,llOCTaTOQHO C)J(aTO, O.llHaKO CO,llep)J(HT 

Bce Heo6xo,llHMhle CBe.lleHH5I. 

OCHOBHYIO QaCTh ,llHCCepTaUHli COCTaBJ15IeT rJ1aBa « Pe3YJ1hTaThI H o6cY)K,lleHHe» . HeCMOTp5I Ha 

60J1hIIIOH o6beM, rJ1aBa XOPOillO CTPYKTypHpOBaHa. Ka)l()la5I QaCTh HaQHHaeTC5I C KpaTKoro 

onHCaHH5I MOTHBaUHH HCCJ1e,llOBaHH5I H 3aKaHQHBaeTC5I CYMMHpoBaHHeM rrOJ1YQeHHhIX 

pe3YJIhTaToB. OQeHh nOJIe3HhIM MHe npe,llCTaBJUleTC5I HaJ1HQHe B Ka)J(,llOll QaCTH pa60ThI 

yrroMHHaHH5I crrHCKa rry6JIHKaUHH aBTopa rro ,llaHHoMY KOHKpeTHoMY Bonpocy. OTCYTcTBHe B 

.llHCCepTaUHH OT,lleJ1hHOH rnaBhI « o6cY)J(,lleHHe» KOMneHcHpy eTC5I HaJ1HQHeM pa3.lleJIa 3.3. 

« 06mHe 3aKOHOMepHOCTH J1HnH,llOOnOCpe,llOBaHHOll peryJ15IUHH ,llHrrOJ1hHhIMH MO,llH<pHKaTopaMH 

MeM6paH HOHHhIX KaHaJ10B, 06pa3yeMhIX aHTHMHKpo6HhIMH areHTaMH H TOKCHHaMH » a TaK)Ke 

HH<popMaTHBHoro 3aKJIIOQeHH5I . 
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3aMeqaHHH H BOnpOCbl 

1) B MeTO,lUI'IeCKOH 'IaCDI OTCYTcTByeT rraparpa¢, rrOCB51meHHhIH ¢JIyop11MeTp11'IeCKOH oueHKe 

113MeHeH11H ,ll11rrOJIhHOrO rrOTeHU11aJIa, XOT51 pe3YJIhTaThI rrO,l106HhIX 113MepeH11H o6cY)K,llaIOTC51 B 

rraparpa¢e 3.1.1.1. 

2) B pa3,lleJIe 3.2.4 rrpe,llCTaBJIeHhI pe3YJIhTaThI oueHIGl rrpOH11uaeMOCT11 ,llJI5l KaJIhue11Ha 

Be311KYJI, MO,ll11¢11U11pOBaHHhlx ¢parMeHToM 25-35 ~-aM11JI011,llHOrO rrerrT11,lla, ,llO 11 rrOCJIe 

BBe,lleH115l ¢JIOpeT11Ha. CH11)KeH11e BpeMeHHoro rrapaMeTpa, xapaKTep113YIOmero Me,llJIeHHYIO 

KOMrroHeHTY YTe'IK11, aBTop TPaKTYeT B rrOJIh3Y 113MeHeH115l arperaU110HHOrO cTaTyca rrerrT11,lla. A 

C 'IeM aBTop CB5l3hIBaeT CH11)KeH11e 6hICTPOH KOMrrOHeHThI 11 KaK 3TO cOrJIacyeTC5l C o6meH 

KOHuerrU11eH? 

3) TIaparpa¢ 3.2.6.1, rrOCB5lmeHHhIH 11CCJIe,llOBaH11IO C11MMeTp11'IHhIX rrOJI11eHOBhlX KaHaJIOB, 

cO,llep)K11T O'IeHh 60JIhIllOe KOJI11'IeCTBO 3KCrrep11MeHTaJIhHOrO MaTep11aJIa, rrOJIY'IeHHOrO 

aBTopoM rrp11 rrOCJIe,llOBaTeJIhHOM Baph11pOBaH1111 COCTaBa MO,lleJIhHOH C11CTeMhI. HeCMOTp5l Ha 

TO, 'ITO COOTBeTCTBYIOm11H pa3,lleJI ,llOCTaTO'IHO XOPOlliO CTPYKTypl1pOBaH, ueJIOCTHYIO KapT11Hy 

COCTaB11Th CJIO)KHO: 'ITO Ha 'ITO BJI115leT, B KaKYIO CTOPOHY, rrp11 KaK11X YCJIOB1151X? K O,llHOH 113 

rrp11'I11H CJIo)KHOCT11 rrpO'ITeH1151 MO)KHO OTHeCT11 OTCYTCTB11e 11JIJIIOCTpaT11BHOrO MaTep11aJIa, 

pe3YJIhTaThI rrpe,llCTaBJIeHhI B B11,lle Ta6JI11U. Y'l11ThIBa5l , 'ITO B 11TOre aBTOp rrp11XO,ll11T K 

3aKJIIO'IeH11IO, 'ITO KJIIO'IeBa51 POJIh B KaHaJIOo6pa3YIOmeH aKT11BHOCT11 rrOJI11eHOBhIX 

MaKpOJII1,llHhIX aHT116110T11KOB rrp11Ha,llJIe)K11T BJII15lH11IO Pa3JII1'IHhIX KOMrrOHeHTOB MeM6paHhI Ha 

3Hepr11IO KOMrrJIeKCOo6pa30BaH1151 rrOJI11eH-CTep11H, XOpOIll11M rrO,llCrrOpheM MOrJI11 6hI CJIY)K11Th 

CXeMhI rrO,l106Hhle p11c. 1.35, 11JIJIIOCTP11pYIOm11e MO,lleJI11 ,llBOHHhIX 11JI11 TpOHHhIX KOMrrJIeKCOB 

«aHT116110T11K-JI11rr11,ll-,ll11rrOJIhHhlli MO,ll11¢11KaTop». TIO,l106Hhle cxeMhI, B yrrpomeHHoM B11,lle 

CYMM11pYIOm11e 3KCrrep11MeHTaJIhHhle ,llaHHhle, MorJII1 6hI rr03BOJlliTh CJIe,ll11Th 3a BhIBO,llaM11 0 Tex 

11JI11 11HhIX 3aKoHoMepHOCT51X. 

"u11CCepTaU110HHa5l pa60Ta OCTPOYMOBOH OJIhrH CepreeBHhI "PerYJI5lTOpHOe BJI1151H11e 

,ll11rrOJIhHhIX MO,ll11¢11KaTOpOB MeM6paH Ha 110HHhle KaHaJIhI, 06pa3yeMhle aHT11M11Kpo6HhIM11 

areHTaM11 11 TOKC11HaM11 B JI11rr11,llHhIX 611cJIo5lx", rrpe,llCTaBJIeHHa51 K 3am11Te Ha C011CKaH11e 

Y'IeHOH CTerreH11 ,llOKTOpa 6110JIOrWIeCK11X HayK rro CrreU11aJIbHOCT11 03.01.03 - MOJIeKYJI5lpHa5l 

611oJIorH51, 5lBJI51eTC5l 3aKOH'IeHHOH HaY'lHO-KBaJI11¢11KaU110HHOH pa6oToH, B , KOTOPOH Ha 
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OCHOBamm: BhII10JIHeHHhIX aBTOpOM HCCJIeJJ:OBaHHH p33pa6oTaHhI TeOpeTHqeCKHe H 

npaKTHqeCKHe nOJIO:>KeHH5I, COBOKynHOCTh KOTOPhIX MO:>KHO KBaJIH<pHUHpOBaTh KaK HOBOe 

KpynHoe HayqHOe JJ:OCTH:>KeHHe B 06naCTH HCCJIeJJ:OBaHH5I MOJIeKYJI5IpHhIX MeXaHH3MOB 

aKTHBaUHH H HHaKTHBaI.J;HH HOHHhIX KaHaJIOB, o6p33yeMhlx P33JIHqHhIMH KJIaCCaMH 3K30reHHhIX 

COeJJ:HHeHHH. 

ITo aKTYaJIhHOCTH TeMhI, HOBH3He nOJIyqeHHhlx pe3YJIhTaTOB, TeOpeTHqeCKOH H npaKTHqeCKOH 

3HaqHMOCTH pa60Ta OCTPOYMOBOH OJIhrH CepreeBHhI COOTBeTCTByeT Tpe6oBaHH5IM n. 9 

«ITOJIO:>KeHH5I 0 nOp5IJJ:Ke npHcy:>KJJ:eHH5I yqeHbIX cTeneHeH», YTBep)I(JJ:eHHoro ITocTaHOBJIeHHeM 

ITpaBHTeJIhCTBa POCCHHCKOH <l>eJJ:epaUHH OT 24 CeHT5I6p5I 2013 r. N2 842, npeJJ:b5IBJI5IeMbIM K 

JJ:HccepTaUH5IM Ha COHCKaHHe yqeHOH CTeneHH JJ:oKTopa 6HOJIOrHqeCKHX HayK, a ee aBTop 

3 aCJIy:>KHBaeT npHcy:>KJJ:eHH5I HCKOMOH CTeneHH JJ:OKTopa 6HOJIOrHQeCKHX HayK no 

CneUHaJIbHOCTH 03.01.03 - MOJIeKYJl5IpHa5I 6HOJIOrH5I. 

3aBeJJ:J'lOIUHH JIa60paTopHeH 6HO<pH3HKH 

CHHanTHQeCKHX npoueccoB <l>eJJ:epaJIbHOrO 

rocYJJ:apCTBeHHOrO YQpe:>KJJ:eHH5I HaYKH 

11HCTHTYT 3BOJIIOUHOHHOH <pH3HOJIOrHH H 

6HOXHMHH HM. 11.M. CeQeHOBa POCCHHCKOH 

aKaJJ:eMHH HayK, JJ:OKTOP 6HOJIOrHQeCKHX 

HayK no CneUHaJIbHOCTH 03.03.01 

<pH3HOJIOrH5I. 

24 MM 2016 r. 

,U.D. THXOHOB 
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