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Ha Ancepraqifiny po6ory BOHAAPT{yK TerqHu Balepiinnu
"Kounrexc SaxropiB enoHrarrii rpauc,rrqii eEF I B nrcAr4Hrd : crpyKrypua
opraHi:aqir i SynrcrlioHanrni BnacrrlBocri", npe4craBneHy Ao 3axr.rcry Ha

:4o6yrrx HayKoBoro cryrreHr lra:u1ng.ara 6ionoriquux HayK :a creuia,rrsicrro
03.00.03 - MoneKympna 6ionoria

Mo,renylxpni nexaHisrax 6irxoBoro cr4HTe3y e BaxJrr4Boro npo6neMoro

cyqacHoi MoneKympuoi 6ionorii - cnoepi4HraM KoHrparryHKroM qiei nayru.

Cyrreeuu eJIeMeHToM uauruuepii rpanclrqiT e olironrepuwir KoMrrJreKc

eEFlB, sxuir sa6esneuye o6nis GDP Ha GTP y tr<naai elosraqifisoro

Qaxropy eEFlA, qo y GTP-es'rgauifi Sopui eianoniaa€ 3a 3aBaHraxeHHt

aninoaqzr-rPHK B A-cafir pn6ocovru nprr enonraqil rpaHcnxqii.

[ucepraqifina po6ora Tersnu Eon4ap.ryr< [pr4cBflqeua 4ocri4xennro

crpyKrypHoi opranisaqii rovnnexcy eEFIB nroAzun ra fioro $yHr<qionarrbHr4x

eracrneocrefi. Ocriruxra rrr4raHHr npo crpyKTypy eEFIB 3aJrr{rxaJrocb

HeAocrarHbo 3'rcoBaHuM, TeMy 4ucepraqifiHoT po6orra clil 6esnepevno

BLI3}IATI4 a KTyaJIIT H O IO.

Po6ora nos'q3aHa 3 TeMaruKoro HayKoBlrx AocliAxenr ni44ily

crpyxrypuoi Ta $yHrqiona,usoi uporeouixra IHcrrryry MoneKympnoi

6io,'rorii i reseruru HAH YrpaiHu, a raKo)K ni4rpuvana rpaHroM

Haqioua,rbHoro Qouay AocliAxenr YrpaIHn.

lncepraqix, tqo uo6y4onaHa 3a 3ararrbHo[pnfinxroro cxeMoro, uicrnrr

190 cropinor. {uceprarliq inrocrponana 47 pucyHKaMu i 3 ralnkr\flMtr, crrracoK

Br{KopI4craHI4x Axcepen nicrurl 203 uocunaHHr. B qinonay 4ucepraqil 4o6pe

oQopnneua.

OurosHi nayrori roJro)KeHHr i sucHosrn 4uceprarlifinoi po6oru

noeHicrrc Br4KJraAeHo n ory6nir<oBaHr4x rparlflx 3Ao6yBaqa, rqo ualiuyrorr 12

ny6nircar1ifi, n rouy qucni 5 crarefi y Saxoerax HayKoBr4x Bla1;aHHxx (rci

ei4o6paNeui y HayKoBoMerprzvuifi 6azi Scopus). Cepe4 Hr4x 3 crarri

HaApyKoBaHo B xypHarrax, rqo Marorr iunarr-$arrop Ha pinHi eia 5 ao 18



(neprurafi reaprunr). Aerope$epar aAeKBarHo i e noeHifi rraipi nepeAae sN,Iicr

4ncep:raqifi noi po6orz.

llpe4crauesufi y Posaid 1 nireparypnnit ornrA IIIoAo MoJreKyntpnl4x

naexanisMiB rpaHcnrqii, poni Sarropy rpancnxqii eEFIA ra fioro ro$axropy

eEFlB, c:rpyxrypuoi oprauisaqii ra QynrqionaJrbHl{x sracrl4eocrefi

cy6o4uunrlr eEFIB ra anbrepHarrrBHrrx voAerefi :ara,usoi opraHi:aqii

KoMrrJreKcy rlux cy6oguuurlb e crr4cJrr4M, aJre HaA3BuqaftHo gt,ricroeHlald -

TaKr4M, xlo AeMoHcrpy€ eucortafi pirenr reoper[qHoi niAroroBKr4 aBTopKr4.

V po6ori BrrKopr4craHo rrrrrpoKvia na6ip cyqacHr,rx eKcneprrMenraJlbHtlx

uero4ie, a raKox{ uero4in MoneKyrurpHofo MoAen}oBaHHt, otruca*ux y Pos4ini

2: noriuepinHa naHrlroroBa pearrlix i cmopeuHr rrJra3MiAnnx xoHcrpyrqifi,

cHHTe3 i o.ruueHnx perou6inanurux 6irr<in, ezuiproeanFrq riHeruru o6rraiHy

ryaniHonnx HyKneoru4ir, pi:Hi rapiaHrrr eJreKrpoSopesy, anaritltuHa reJrb-

Simrpaqia i y,rrrpauenrpraSyryBaHHfl , nuuiproraHnq Kiuerurra o6uisy BoAHlo

na 4efirepifi : Hacrynuolo Mac-cneKrpoverpiero, crreKTpocKonir r<pyroBoro

4r,rxpoi:rvry, nepe46aqeHHfl npocropoBoT crpyrcrypu 6inris i N.{orexynxpnufi

Aoriur rouro. Bncora -f,ricm ilpoBeAeHr4x eKclepr{MeHrie He BI4KJI[Kae

cyuniey.

Po6ora TerqHra Eou4apuyx Miura Ha rraeri BcraHoBI4rI4 crpyKrypHy

oprani:aqiro Saxropy enonraqii rpaucnrqii eEFIB JIIoAI4HIz ra

oxapaKrepvsyBarr4 crpyKrypHi oco6,rrsocri i $ynxqioHanrui eracrusocri

fioro cy6oArrHrrrlb. OrpzrvraHi pe3ynbrarr4 rrpeAcraBJleHo y n'rtlr nilposAirax

Po:4iny 3.

llepurufi ni4po:4i:r npucBrqeHo AocriAxenuro crpyKrypn i

$yHr<uior{iurbHrrx e,racrusocrefi cy6olnnxqi eEFlBu. 3a AoiloMororo

rusuAKicHoro i pinuonaxuoro ynbrpar-leHrpu$yryBaHHs rlpoAeMoHcrpoBaHo,

qo qr cy6o4ranuqr e MoHoMepHr{M 6i:rxolr Br4AoBx(eHoI $opruu. Kolt6inaqis

NreroAis BoAHeBo-Aefirepienoro o6nriny i no,rexyntpHoro MoAeJIIoBaHHt

Ao3Bonr{na crBopr{Trr MoAenb rrpocropoBoi crpyrrypvt 6ir'xa, -xKa B qinolly

4o6pe y3roAx(yerbc{ 3 eKcnepI4MeHTiLJIbHr{MH AaHI,IMI,I. Kpiu rofo,

upoananisoBaHo xinernry pearqii o6nainy ryaHiHoeux HyKneorr.r4in :a yuacri



rroBHopo3MipHoro 6ilxa, fioro BKoporreHux Soprrr i rolrnrercy 6ima 3

cy1ognumtero eEFlBl ra rroKa3aHo, ruo N-r<inuesnfi AoMeH eEFlBu inri6ye

o6vrin, roAi rK fioro BHAareHHq a6o nsaeuo4ix : eEFlBy sHiNaae raKe

iuri6ynauHx.

V gpyroN{y ni4pos4iri npe4craBrreno pe3ynbraru AocriAxenur gpyroi

cy6ogwunLli - eEFlBp. 3a 4onoMorolo NaeroAis ynbrpaueHrpn$yryeaunx, Kl-

cneKTpocKonil, eo4no-lefirepieBoro o6rvriny i nrorerynrpHoro MoAenroBaHHt

rrepeKoHnrrBo rroKa3aHo, qo eEFIBB icuye y sarrrqAi roMo-rpr4Mepy,

yrBopeHoro y pe3ynbrari SopuyBaHHs crpyKrypr4 rlrry coiled-coil

(,refiqunorufi :iuep) rpboMa u,-cnipanrMr4, ulo HaJre)Karb pisunu MoHoMepaM.

llpra qnouy Kox(eH MoHoMep, xpin :asHa.reHoi c,-cnipani, u1o eiAnosiAae ga

Tpl4Mepu3aqiro, uicrurr Aosri HeBrrop{AxoeaHi Ailsnrz i 4na nropx4ronani

AoMeHu ua xinqxx. llora:ano, illo oAr{H 3 rlux Aonrenie 3AareH ssaeN{oAiqru s

Qaxroponr enonraqii eEFIA ra rrpurxBr4ArxyBurLl o6nin ryauiuonux

HyKneorr44ie na rlboMy $arropi.

Y nacrynHoMy ni4poa4ili ynary 3ocepeAxeHo Ha cy6og*ruwli eEFlBy.

3acroconyroqr4 cxeMy eKcrrepuMeHrie i nroAeruoBaHH.f,, no4i6uy go raxoi, rqo

6yna Br4Kopr4craHa Ar'fl nepur{x ABox cy6o4nrurqr, aBTopKa

rrpoAeMoHcrpyBana, llo 6inor< eEFlBy uicruru ABa crpyrryponaui AoMeHr

(4.rrx rnux crBopeHo MoAenb ixHroi crpyKrypHoi oprani:arlii), s'eAHaHi AoBrr4M

HeBrrop-rrAKoBaHr4M linrepou. Cnocrepiraerbcfi cxunruicrr eEFlBy Ao

orironepn:aqil: 3a Hustxoi KoHrleHrpaqii 6inox iurye y nzr,rr4i cynrirui

lrouonepis i AuN{epie, ni4nnxreHHr KoHrleHrparlii :cynae pinHonary s 6iK

4arr,repir i Haeirr rerparvrepin.

9erneprufi ui4pos4i,r npr4cBrrreno auanisy peKoHcrpyfiosaHzx

xoNrruerccis cy6o4rauurlr eEFIB 3 Meroro BcraHoBr4Tr4 crexiouerpirc qIax

KoMnJIeKcie. 3a AorroMororo N,rerogiB eneKTpoSope:y B Harr{BHux yl,loeax i

ynbrpaqeHrpu$yryraHHf, rroKa3aHo, rqo KoMrrJrerc eEFlBuy icHye y nzrnr4i

AurerepoAuMepy, xlo Mox(e Aucouirosarv Ha ABa rerepoAr4Mepr,r npx :unxeHui

KoHrleHrpaqiT. B:aenloAis r.lix cy6o4aHuurM?r B i y aae 1lBarknr*r roNan:rercie -

rpu- i reKcarerepoAr4Mepr4. AnaloriuHo, o6'e4HaHHr ncix rprox cy6o4uuwqr



4

npI4BoAI,ITb Ao yrBopeHH{ Tpr4MepHHX i rexcauepHr4x ronrn,rercie cKnaAy

(opy), i (opy)o niAuosiruo.

B ocraHHboMy ni4pos4ini Po:4iny 3 upegcraBrreHo pe3ynbrarx

eKcnepr4MeHrie ro BoAHeBo-Aefirepienonay o6uiHy 3 HacryrrHr4M Mac-

cneKTpoMerplrqHlrM aHari:ou, Ha ocnoei rKrrx BAarrocb i4enrrn$irysarkr caiarvr

3r'rsynauufl AnA cy6o4rauu[b o, I i y y crnagi KoMrrJreKcy eEF1B. flaui npo

caitru 3n'r:ynanHr, pa3oM 3 AaHHMr4, orprrMaHr4Mr4 y rronepe4Hix ni4po:gilax,

a raKo)K sliftcHenzf anroproro MoneKyntpuuit 4oxinr, 6ywt BrrKoprrcrasi Anx

uo6y4oez no4e:ri crpyKrypHoi opraHi:arlii eEFIB y numn4i xonrnleKcy y

cr,raAi (opy), - rI-[ MoAenb e rryAoBr4M $inanrnnvr aKopAoM nciei po6orn. Y

cx,raAi KoMlJreKcy npucyrHi 6 rar 3BaHr{x GEF-aoueHin, roxeH 3 rKr{x Mo)Ke

eaaerto4imu s SanropoM eronraqiT eEFlA, ulo uiArnepAxeHo 3a AorroMororo

ererrpoQope3y B Harr4BHr4x yMoBax.

Y Posairi 4, xxttir nprcBqqeHo aHa,risy orpr,rMaHrrx pe3ynbrarin, anropxa,

o6ronoprorcuu ix y 3araJrbHoMy rosrercri 1aHprx isurnx AocniAsurin,

nporloHye notcHeHHq BcraHoB:reHr{x sarononaipnocrefi Ta o6roroproe

nepcrreKTilBr4 rroAaJTbtxr4x Aocni4xeHr. V qronry posairi rpeAcraBneno raKox

rinoreru.IHy MoAenb crpyKrypnoi opranisarlii KoMrrJreKcy eEFIB s rrricrrl,{a

MoneKynaMl4 eJloHrarliinoro Sarropy eEF1A. He uoxna He rroro4nracl is

BI4cHoBKoM aBTopKI4 IIpo re, nlo orpr4Masi sero pe3ynbrarrr Molxyrb cnyryBarr4

ocHoBoro rloAanbilrl4x 4oc,ri4xeHb lpoqecis 6irnoBofo crrHTe3y He rinrrta e

HopMiulbHnx xrirltrax, a it y rnirunax 3 rraroJroriqnvnru sl,rilral,rn.

lli4cyuonyrcqr4 cKa3aHe Bnule, Mo)KHa crBepAlKyBarn, uro HayKoBa i

rIpaKTI{qHa qinHicrb Ancepraqifinoi po6oru Tersnz Eon4apvyK noJrflra€ B

ToMy, qo B nlit, 3a AorroMororo urr4poKoro ua6opy cyqacHprx

eKcneprrMeHTarrbHt4x ruero4ie y noe4HaHui s MeroAaMrr MoneKynrpHoro

MoAeJtoBaHHr, orpr4MaHo Hoei earoi\ai pe3ynbrarv rqoAo crpyKTypr.r

eyxapiorvqHoro Mynbrrrcy6o4unuvHoro $ar<ropy enonraqii rpaucnxqii

eEFIB: crBopeuo i npoaua-irisoeaHo MoAenb crpyr<rypnoi opraHisaqii,

oxapaKreprgoeaHi crpyKrypu i Qynxuionan*ri uacrnnocri oKpeMr{x

cy6ogvrwu[b, & raKo]c naaevo4iT iuix nunrlr. IlpegcraeireHi y po6ori 4ani



s6arauyrcTb 3HaHHt IrIoAo MoneKynspHr4x MexaHisr\,rie 6inroeoro cunresy i

ni4rpuaarorr runtx AJU{ [oAit]Tburr4x AocliAxenr naronoriqnux nporlecin,

nos's3aHux : 4e$emarvlra crlcreMrr rpaHcnrqiT. Haee4eni y lncepraqii

pe3ynbraru i eucHomu suafi4yrb 3acrocyBaHHr rreptu 3a Bce B HayKoBr4x

AocriAxenirqx y ra,ry:i uolexy:rxpnoi 6ionorii, uo rpoBoArrbcr B

ara4evriuuux, ocsirHix ra MeAur{HHX ycraHoBax, -axi flpaquorb HaA

BHBqeHHxlr rr,rexanisN,rin rpancnqqii i perynxqii xliruunvx npoqecie.

Bunopucrauux cyqacHux eKclep[MeHTzurbHux uero4in, perenbHe

BI4KoHaHHt eKcrlepl4ueHdr, 3acrocyBaHHs eKcnepr4MeuTilrrburx ni4xo4ie, rqo

AOIOBHIOIOTr OAI4H OAHOTO, BAaIIe [OeAHaHHr eKCrrepr4MeHTaIrbHI4X i

Teoperr4rrHux niAxoAin, ysro4xeHHr orpr4MaHr4x pesy,lmarir : icHyrouuuz

eKcrIepIrMeHTaJIbHI4Mv [awvrMvr i eucHoeKaun inrunx aeropir, a raKo]c naAifina

ronepeAHr anpo1aqix orpuvraHr4x pe3ynbraris Ha cropinxax aBropnrerHrrx

$axornx HayKoBr4x xypua.nin, Ao3BoJrrrorb KoHcraryBarr4 4ocronipuicrr,

eKcrrepr,rMeHTaJrr,Hux pe:y,lrrarin ra o6rpynroeaHicrr HaynoBrrx

stlcHonris.

3aranou, 4ncepraqia AeMoHcrpye na4:nzuafino nacornfi pineHl

r<nani$ixaqii aBTopa no,ro4innr cyqacHr.rMa MeroAaMpr, 3AarHocri

auanisynaur csoi pe3ynbrarv ra y3aranbHloBarr4 ix. PasoN,r 3 Tr4M, Ao

4ncepraqifiuoi po6orr TerqHr Bon4apuyK BrrHr{KJrpr Hacrynni 3ayBa}KeHHr ra

3AIIIITAHHfl.

1. V po:giri "Marepiairra ra MeroAr4 AoaniAlKeHb" uaee4eHo pienmrur,

rqo Br4KoprrcroByBilrrocb Enfl auani:y pe:y,rrrarin rro rineruqi o6vriuy

ryaHinoeux HyKJreoru4in, B rKoMy $irypye napaMerp /s (ropnaoHraJrbHa

acr{MrlToTa npr4 x--+oo). I-{e pirurHnx e piureHuxl,r craHAaprHoro

4ra$epeuqifinoro pienauul MoHoMoJrexynrpHoi rineruxu, {Ke nepe46a.rae

ri,rrr<u oAHy rpaHlrqHy yMoBy i orxe oAHy KoHcraHry iurerpyeannx

(amn"rriryay A). luelruucb Ha HaeeAeHi y po6ori xiuernqsi rcprani,

cKnaAaerbct BpaxceHHr, ruo KoHcraHTu rrrB[{Kocri uoxua 6yno Br43*aqnrr4,

npnfirueruv !o:0, a orx{e Br4Hr4Ka€ rrvrrauHfl, sacrilmu qefi napaMerp,

$i:uunufi ceHc rKoro ne soecivr :po:ymi tltit, 6yu neo6xiAnuu?



2. Y uoleni npocropoeoi crpyKrypr4 o-cy6o4unvqi nnr:rr4ae cynaniBHoro

nooAr4HoKa o,-cnipant (y neraruBHo 3apflAxeHifi o6,racri CAR): icHyaanur c,-

cnipa,ri, He :alyuenol 4o a:aenro4ifi s iHurul,rr,r cerMeHTaMr4 perynxpnoi

BToplrHHoi crpymypl4, He rimru He cyuicHo 3 3araJrbHr4Mtr niprynanuruu,

ane fi He y3roA)Kyerlrcq 3 rrpoaHanisoeaHuN{pr y po6ori BJracrr4BocrflMvr

auinoxrcloruoi nocni4oruocri qiei o6,Tacri Ta orpr{MaHr4Mr.r AaHr4M}I tro

BoAHeBo-Aeitrepieeonry o6uiuy. Idinrovr analoriqso, BrrKJTrrKae cynnrir oKpeMa

o-cnipanl y cr<,ra4i B-cy6ogrurur1i nopr4 i: gouenou GEF.

3. Hanpuxinqi ni4po:4ily 3.2.2 spo6:reno Br4cHoBoK npo "4rauanriuny

rperl4HHy opraHisaqirc" N-xiuqeBoro AoMeHy cy6o4nuuqi F. I-[efi BrzcHoBoK,

Ha AyMKy aBTopKIr, 6asyerrcx Ha eKclepr{MeHTalTblvrx 1aHr4x i pe:ynbrarax

MoAeJrloBanns. Hacnpangi, rrpo Ar4HaMiqnicrr crpyKTypu ceiA.raru ri.rmxu 4ani

BoAHeBo-Aefirepieroro o6rvriny. Bracorufi eNaicr a,-cnipanefi, qr<uia rilsru

rpoxr4 3Hr4xyerbcq flpr niAshueHni reMneparypr4 (ga AaHr4Mr4 KI), i

ni4cyrnicrr :r'x:yeannq ANS, BKa3yrorr cxopirue Ha AocrarHro cra6inbHy

rro6ynxpny crpyKrypy rlboro AoMeHy.

4. llpu AocniAxensi npoqecie onironaepl.r:aqii 3a AorroMororc

pinuonaxHoro ynbrpaqenrpu$yryBaHHfl e pa4i eKcrrepuMenrie Bu3HaqaJrr4cb

KoHcraHTI4 lracoqiaqii o,rirovrepie. V AeqKux Br4rraAKax KoHcraHTa aracoqiaqii

3Hrrx(yerbcfl rrpw sHIaxeHHi :aranruoi KoHrleuTpauii 6inxis. Anropra 3a3Haqae,

lIIo BI43Ha'IeHi KoHcTaHTu e "crocrepelKuunau", i qe rli,rrou :posyl,ri"rro. Ane

3alr4rxaerbcq ne:po:yl,rillzl,r, flK cnocrepex{Ha KoHcraHTa lr.rcouiaqii

(o6epHena BeJrnqrrHa sroi xapaKreplr3y€ cxulssicrb Ao yrBopeHHt

onironepie) Moxe 3HnxyBarncb (ro6ro cxalrrricrr Ao o.nirouepusaqii

spocrarra) rprr 3Hr4)KeHHi xourleHrparlii.

HaeeAeHi 3ayBax{eHHq He Hocrrb lpr4Hrlr{rroBoro xapaKTepy i xo4uuu

tII4HoM He BrIJrIrBarcTb Ha 3aranbHy Hadseuqqftruo eucoxy oqinxy posrnxuyroT

po6oru.

Bucnoeorc uoAo nilnoshuocri gncepraqii BcraHoBJreH[M Br,rMoraM,

srci upe4tRurrrorbcfl Ao KaHArrAarcbKrrx lncepraqifi. lucepraqiilna



po6ora Eon4apvyx TersHIa BanepiieHu "KounrsKc Sarropin enonraqii

rpaucmqii eEFIB JIIoAI4HI4: crpyKrypHa opranisarlir i SyHrqionanuri
sracrpreocri" e qilicnoro, saxiH.reHoro HayKoBoro npaqelo. 3a cBoero

arryanHricrro, MeroAI4vHI4M pimreu, HayKoBoro HoBH3Horo i nparuuvuoro

qinuicrro orpI4MaHI4x pe3ynbrarin 4ucepraqi,a noeHicrrc siAnosiAa€ Br4MoraM

n.l1 dlopr4rcy [pr4cypreHHr HayKoBr4x cryneuin>, 3arBepAx(eHoro

flocranosoro Ka6iHery Minicrpin Vrpainw vig 24 rwnns 2013 p. J\!567, sxi

npe4'rnnrrorbc.fl Ao KaHruAarcbKr4x 4uceprar1ift, a ii aBTop 3acnyroBye Ha

rrpr4cyAxeHHr HayKOBOTO CryneHr KaHAr4Aara 6iorori.rHrax HayK 3a

cneqia,rrnicrro 03.00. 03 - vroneKympHa 6ionorig.
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