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Arcryan'rocrb TeMbr rrccJreAoBanns" B [ocJreAHee BpeM.f, na6mo4aercs pe3Koe yBeJIrIaIgHr'Ie

KoJrrdqeclBa ,\ BI4lloB noeofi rexrutn, o6opy4OnaHu-n V ycrpoiicrn' 3Kc[[yaTaUI4s KoTopI'IX

corrpoBoxAae1cs ia3rrrregr4eM eneKTpgMa*ruruofi sHep114n B o1pyxarcuyro cpeAy' cy'qectnyrolque

TeMrrr,r pa3BprTr4f ra'(fopr'raullo'HbD( rexnolol'ft, pa6oraloruux IIOCp.ACTBOM paAUOqacTOTHLIX

/ e --^-^qy,yyarrrra aflerr'".roMnrrrraruoft

3neKTpoMafHr{rHbD( noneft (oMrI p.{) rroBJreKJrrr 3a co6ofi ycnoxrreHrre sneKTpoMafHur

o6cranoerra, qTo nocnoc.6cTBoBaJlo 
I yuao"*"rr"* tuacu'a6on Bo3MoXHolo ee llJII4JiHpIfi Ha

l

Suolorlrqecxi.ie o6relcrr,r, I'lccneAoBa'I,fl oco6euuocreft unusnus 3MfI PI{ na 6u'onorrqecrcue

o6remu ocJroxgtlolcfl TeM, 'rro 'uo +racrotqero BpeMerrrl He cyrlecrByer eArlHoro rIoHr{MaHr'Ifl

6r,roQu:ra*rec*r.rx M.JaIII'I3MOB leftcrnlr 3MfI PI{' ne ycTaHoBJIeIIo II.TK}I* flopofoB pearquft .IIOT.M

opra*ri3Ma rra 3To nos4eficrnu e, ara.)Ke orcyrcrByror rarrae-nra6o Map*epbr' rlo3BoJlflrolqtte oue*uls

xapaKTep3To|oBI|I4l'.ilIIS.ConpervrerrrrsrftypoBeHbTaKI{Xl{ccJleAoBaHuftcrnagsrBaeTcflI43TaKI4x

natpanneunfi, KaK r{3y{eIII4e MeXEHII3MOB IIOTJIOIIIeHUf, LI pacIIpeAeleHI4S sllepl\uH SMII B

.raororuqecrou o6reKTe, a raKl*e opocnonauue MexaHugrr{os 6'ro,,owrqecKofo Aeftcrnn'fl gMlI Pq'

rrro o*peAejrfler aKTyaJIbHCrcrb g""a"$tuqlloH'ofo uccJleAoBaHras Boraqesofi E'B'

Bl'rcorcascTelleHbodocnonqrHocTl{IIAOCTOBepHOCTI{HaytIHbIXIIOJIO}ICeHIlfi',nnnogtln',

pelc0MeHAarlnfiH3alglrcqerrufi,IIlJI.yIIeHHbIxBAIIccepTaIIHII'AocTl4|aeTcs3ac.qeTruy6cxoit

reoperiauecroft upopa6orr<u IIMeIloIIII4Xcg JII,ITepaTypIIbIx AaHHbD( IIo TeMe IIccJIe.EoBaHi,{g;

TnlareJrbHoro JrorurlecKoro nnanupQspnrrf, 3Kcrrepr{MeHTaJlbHoro [ccJreAoBaHrrf, c rrc'roilb3oBa'I4eM

AocTaToqHoffuoo6r'err,ryfpyllflbi3$oFepI4MeIITaJIbHbxXI,IBoTHbD(,aTaK)KeKollTpolsrrofirpyIIIIbI;

lpr{MeHeHI,It cotspeMellllblx nCcneflqnareJlbcKl'tx MeTOAOB' aAeKBaTHbrX CSOprraynUpOBaIIIrE'IM R

Arrccepraillrr' 3aAaqaM; t "pp"ot foro uclon63oBaH[s MeroAoB crarncrrn'recroft o6pa6otria

IIoJ])-qeHHbD< AaHHbD(, vx a'gla.J,rn3a rI ]tllrTeprlpeTau]1ll'

flayunan HOBTT3HA uo.rryueirnblx pe3yJIbTaToB IICcJIeAoBaH[q cBs3aHa c

6uororv'recKlae I'IccreAoBaHI4s v
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MoAenr4poBaHr{e ycJroBrrr oKcrro3}rquu 6vonoflil{ecK}rx o6re*ros oMtI MerpoBoro ALIarIa3oIra iuIi4*

BoJrr{' BsinonneHHbre SKcIrepI4MeHT+r n,o I'I3) {eHI'Iro Bil4sHu-f, 3MII MerpoBoro A}Iaila3o'a AJII4H BOJ]'{'

pa3nl4rlHoro ypoBHt opfaHlI3aIII4I{

cocrosHl,re NaYCaz* o6ueua'

I4CIIoJIL30BaE{ue]4\
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rleJloro opranrasua), IAo pIccneAoBaJlocb



CQOpryrynr,rpOBaTL HeKOTOpEIe ilOnOXelII4s O6 Onpe4eJUIIOIlI'IX MX MeXaHI43MaX' YoranosneHo' t{To

3K.rro3r{r[r4s 3lvlil pr{ co'poBoxAaeF.c.tr ocla6nenrneu uarpufi-ganucuuofi aKKyMyir-r{lrr4rr r4oHo'

KaJrbllr4fl cepAIIeM oAHoBpeMeHHo c Fto3pacTaHI4eM BbIXoAa H9HOB KaJIbIII4fl' OrueqeuO csoficrso

aHT}ioKcI,IAaHTOBIIoHLlxitTb}poBeIIbBIryTpuKneToImOroKaJIbu}IflB}I3oJII,IpoBaHHbIX

KapAproMrroqllTax E ycnoBr4sx 3Korro3r4llurl SMII MerpoBofo Ai'Iarla3oHa' florca-sau pocr KoHIleHTpaq[u

IIpOA}.KTOBIlepeKl{cHo|oOKI4cJIeiHns.n]|IfIp.AoBIIpu}tsenFIeHI,IIIBpeMeHI,IgKcIIo3I,IIII4'aXI4BoTHblX

3MII Me,rpoBoro Ar{arra3oHa Angrr I}oJrH. VcranonJleHo, r{To aKT1IBaIIgf, [poqecca r1epeKl{cHoro

oKlrcJreHl4fi JII4IIIiAOB B UeJIclM oplaHpl3$e IIpeI4MytqecTBeHHO 3aBI{C}IT OT Bpen4eHl',I 9KCIIOI3I4IIIII4'

TeopernuecKafl rr rrpaKTr.rrregKas 3narruMocrr pa6orrr. B pesynsrare [pl{BeAeHuofi pa6omr

lonyrreHbr tfplrHqnlnaJrbHo HoBbre HarIHbIe AaHHbIe, KacarcIlll{ec'fl oco6ennocrn BJII4fl]II4'{

3JreKTpoN{afHr,rTHbrx nolefl MeTpoBofo AI,IafIa3oHa AJII4H BoJIH Ha Ilpoqeccsr Na-/Ca'2n oSueHa e

Mr4oKapAe, neo6xnAuubre Ans rronr{MaHr4-fl Mexan}r3Mon Aeftcmufl 3neKTpoMarnursoit 3HepfI4lI Ha

$raofiogaqecrr4e o6reKTU, B TOM rlucne c yqeToM. y4elgroft nouorrlenHofr MOTUHOOTII"

flpe4nOnarAeTcfl. I4SIIOJI63OBAH"a ,rOry=aHHbIX pe3ynbTaToB B SKcnepIIMeHTanbUon OtiOcn1p,AL1vrtu1 14

paspa6o'rre HopMaTI4BHbIX ACrKyMeHToB, onpeAeJIflIOIqIIX sJIeKTpoMarHIlTHyro 6egonacnocTb B oTOM

Al{alla3orre qacToT.

Crpyrrypa u odlseM Arrcceprarl[n. Pa6ora r43no)KeHa na 118 crpaH[Ilax, cocTotrzr I43

BBe,UeHrIt, Ap1AJIvITvIaIecKO.ro o6:Opq IIaTepaTypbI, IJIaBrI, nocnflqennOft o6rerta:vt' O6revravr n

Marep,raJraM EccJreAoBaHzl, 3 rran oo6creeHHbD( I,IccneAonaHufi, 3aKJlroqeHr4q' BbrBoAoB I'I clrr4cKa

nr{Teparypm. Cnucor JllllepaTypbl lsKJlloqaet 177 pa6oT, I{3 HI{x 56 - ore'IecTBeIlHI'IX u 121

:apy6eNnrx aBTOpOB. fiUr;Ceprarllu ]Ia1JU{AHO I4nfiOCrpI4pOBaI{a 36 plrcynrauuw 13 ra6lmuamra'

()qenra coAepx€Hr{fl AncceptaqHr{. co lepNanua seedeuun 4aer [onnoe [peilcraBneHue o6

p$ynbraroB IrpoBeAeHHBx uccfleAoBaHnfi, mauuoM BKnaAe

IIOBI43He LI TeopeTl4tlecKcrfi 3HaI{I4MOCTI{

Ha 3aIrILITy rloJloxeHuflx, anpo6aunw

aBTOpa.,{auiluft pa3AeJI Al'Iccepraul{I{

OIIeHLIB aeTCS IIOfi O]CUT€JILHO'

B znaee -1 npe4cranJreHbr p"jyo"tut", arraJrr43a orerrecrBeHHbD( 14 sapy6exnr,rx reoperuqecxfil

u sKcrreprrMeHraJlbgblx """oa4o"{t"fi 
11o TeMe AI4ccepraIIIIoHHofi pa6orrr' Anropy yAailocb

o6re4unilrr n IIOcJIeAOBareJIbHoe I43JIoXeHue ny6nuraUuu r1o HeCKOJIIKI'IM HalpaBneul4f,M

uccneAoBaHaft, nxmouzu{ uccneAo B',rvs.B TaKr{x o6racux, KaK Ao3l4Merpl{ti HeI'IoHI43I4'pytonII4x 3M-ffi'

6uo$ia:nuecKr{e MexaHr{sMbr ueftcrllprs 3MII Ha 6vroilol'lrqecKlle o6ler<rrr z oco6eunocrl4 BJII'I-flHw{

3MIl Ha cepAerrHo-cocyAtr""yo 
"lrateruy. 

B rIeJroM coAepxaHlle Aannoft FJIaBbi ,D,aer crlcreMl:oe

rrpeAcTaBJreHrre o coBpeMeHHOM COOTO.flHI4I,I TeMbI AVCCepTaIInounoft pa6oTbr v7 oldeHldBaeTcfr

aKTyaJIc,HOCTII I'ICCneAoBalrI4fl, ero ulrtlt vr gaAarlrax, nayruoft

pe3yJIbT'aTOB, Marepl4ilnax n ucclpAoBaHl4t, BbIHOCI4Mlbx

IIOJIOITI{TEJIbIIO.



B znaee 2 onl{cHsarcrTor O6beKTbr) MaTepHaJrbr r4 MeTOAbI gKCrIepuMeHTaJIbHOfO uc'cJreAoBaIJI4s"

B pa6ore r4crroJrb3oB sJrkrcr, MeroAbr r{HcrpyMeHra-uurofi oIIeHKI'r xapaKTepi{crur 3I\4fI, MeroAbI

r(OMnEroTepHOrO MoAeJII4pOBaHI,lt, a TaKXe MeTOArI 6nOnOrnqeCKI4X SKCIIep[MeHTOts IIO OIieFiKe

Tpa*ciropra r4oHoB Kanbrir,rr lr fipoqecooB rrepoKc]rAHoro oKLIcJIeuufl lrvnkrnon (IIOJI). I'lcnoJlbgyehasrfi

KoMrr"IIeKc MeroAoB o6ecr-Leqr,ur upoire4eurae KoMrIJIeKcHoro ?IccJIeAoBaHI4fl paccMarpranaeuofi B

pa6ore npo6nenrsr. Co4epxan ue znaelt 2 oqenunaeTct IIOJIOXIITeJIbHO'

B znaee 3 upreo4xrc-rr p$ynbTarbr lrccne ,>rlaluft rlo oIIeHKe Blrlrfl7lprfl 3MII c qac:rorofi i7i

Mfq Ha rrpoueccbr Na-ica,l* o6uena F tr3onr4poBaHHoM CepArIe Kpbrcbr. Irlccne4onaru{fl lrlpoBoAl'Irp{el;

Ha rd3gnppoBagHbrx rro MeroAy Jlahruraop$a cep,uuax Kpbrc. I4cnonrgonalnafl 6vtorioru'recxafl

MoreJrb rfo3BoirLrJra r43y{rrtb orAenbl{bre 6voSzsu'recK}Ie MexaHrI3MbI Aeficrezs 3MIl, LIcKrrotII4B

BJrll-flHr4e opraHl43Ma Ha IIpoTeKaIoilIuE flpoqeccbl B paccMaTp]lBaeMoM oplaHe'

B qelsx a1urvr3a r(oJrtrrrecrB? rrornoiqennofi sreKTpoMafHI'ITHoft eHeprrlH rr3ctJIlIpoBaHIIbIM

cepArleM Kpbrcr,r B ycnoBlr.r{x nep$y:upoBalns. corIcKiITeJIeM 6sr:ra pa-:pa6orana ylporleHFlafl

KoMn'rorepHznr MoAenb )/craHoBKr4 nep$ysul.r r{3oJrr,rpoBaHuoro cepAIIa. fittt oqeHKI{ Brl{-fiHufi

Herrocpe4crBeHgo cauofi neptfysuonnofi ycraHorrgl,I Ha Korl4qecrBo lornorqeunoft

oJreKTpoMarnurnofi SHepHdr4 B r{3oJrr{poBaHnoM cepAIIe, 5r,rna paspa6oraua MoAenb [3oJII4lioBaHI{oro

cepArla 6e: ycranosxu. Crtrracno nQlyueHHbrM AaHHbrM Moxr{o rloJlafarb, rITo KroBel'a repMocrara

cnoco6ua ocla6lsrt 4eficrnne 3lrhil, uMrirnpyfl Tero 6uolornqecKoro o6neKta, TeM oaMbtrM,

upz6rmNa-acb K ycnoFjusrv_ in vivol, wo, rro3BoJrr-t{ B pei}nbHblx ycnoB}Irx rlonf{arb AaHHbIe o

nsarEuo4eftc,rBrru 3MII c l43onr4poB#rurnr opfauoM 6eg n.nr,rsnr.rf, Ha Hero Apyrl4x 6no>rmrsrl.recr'r4x'14

Gnooa:uvecKr.rx peaKryrfi oprarur3Mp. C gpyrofi cropoHbl rloKa3aHo, rITo HaJII'Ique norJloryarcilIux

.dre1<ros (reprr,rocrarupyeMaf, KroBEra v npe(fysar) He BHocr{T 3HarII{TeJIbHbrx I{cKeDKenfifr r<ax s

crpyKrypy 3Mn I4 pacrpeAerleHl'Ie yil[M B I'IccneAyeMoM opraHe'

I] xole npoBeAeHr{r HecKoJrbKI{x ceprafi sKCrreplIMeHTOB Ha I'Ison}lpoBaHHbx ',cepAl]ax Kpblc

6rrro ycranoBJrelro ocna6nenr.re upoitgccoB TpaHcrropra uoHoB c** s Na+/ca2+ o6rtene MI'IoKapAa B

ycnoBr4nx o6lyreuur 3lvlll, npravefr raKas AI,IHaMI{Ka coxpariflnacb I'I B e(f(ferre uocle4oficrnzn'

Brr-sereuurifi sSSerr odyclannrrB?er yMeubrrrenue cKopocrl,I [orJlotuenus cno6o!,Horo Ca2' uz

r{}rTonJra3Mbr KapAI{oMtIoIIrrtToB? uCo anropy I{ yAaJlocb rloKa3aTb' 3apen4cTpl'IpoBaB LIHTeIIcaBT{oe

yBeruqeune efo B BbrxoAfitqerl nep(fysare.

Ho upoBeAk IbHbIe AaHHsre,

rro3 xtLITb, ltro i!+ oduelia B

rr3o no4 nnraCt cKopee Bcefo'

HapymeHr4r peryn-flrlrM coAepx€Hr4f euyrpurcJreroqHoro KaJIbIII{.u. CogepxaHr're znalbt 3 rictru'{ecKla

B3aUMOCB.f,3aHO 14 rroATBepxAeHo ccbrJrKaM U }IAeSMI,I oTeqecTBeHHbfx v 3apyoexH6ix

I4OCJICIOBATEJIE}I.



B znaae 4 usraray(rrcs pe3y4brarbr r,rccJreAoBaHuft, qenlro Koropbrx -flBrj{roob I{3yqeHi4e

AlrrraMlrKtr BHyrplltcJrero.nroft KoHrIeHTprrrIr{H Kiurbllll.f, B u3o[[poBaHHbD( KapArIoMrIoII]drax Kpbrc B

ycnoBusx EJrr,rfiHr4fl 3Mil rvrerponorgr Ar{arra3orra. Cle4yer orMer}ITb rloJr}ru{eHHbre p$ynbrar6l'

3rcnosz{L1fl KapAr{oM}roquroB OMII qacroroft 171 Mf{ c HarrptxeHHocrbro 1808/u B rer{eHvil{

Tpex Mrir{yr rrprrBena K AoaroBepnorvr,y rIoBbIIIreHI,IIo BHyrplIrneroqHoft KoHIIeHTpaqI4[ KaJIbLII4t no

cpaBr{eH[ro c ucxoAHbn{ ypoBHeM, Hq oCnonankl\r wITepATypHbIX AaHHbIX aBTopOM AeJIaeTcfl BbIBoA'

rrro B ocrroBe peryJrrrlwr Bgyrpr4KJreroFrnoro KaJTbIII{.f,, B ToM rIzcJIe B rlpoqecce Na*/Ca2* o6uena,

Bax'yro pon6 r4rparor aKTrarBHbre (foprvr+r Kr,rcnopoAa. flpurvrenenl{e B grcrleprlMeHTax aHTrIoKcI'IAarrra

Bbr3BaJro AocroBepgoe cHr{xeHrle rlurorlJra3MarlrqecKoft $paxqnLi KaJIbIII{II. E urore 6rrno BbIrI}I4Hyro

rrpeAnonoxer{r4e, riTo altrr4oKcr{AaJlr 3aMeAJUIer BbrxoA Karbul,{s I',I3 CapKorlna3'MaT}rqecKoro

- 11^- 7P -2+ ^K*nauq rt
peTuKyrryMa, Ho He rrpr{BoAlrT K ?Halrr.rMbrM ueo6paruublM HapymeHl{trM Na*/Ca2o o6uena u

o6ecne.'anaer cHr4xeHr{e aKT}rBnsrx (loprrn Kr,rcnopoAa IrpI4 orcytcrBl,Iu nos4eftcrwlfl BHeIrIHero

$arcropa. I,In1epecurnn flBJr-flercr pe3yJrbrar uccJreAoBaHu.fi Aeftcrnus 3MfI MerpoBofo Al4aria3oHa

Anr4H BoJrH rra ypoBeuh BHyrpr{Kneroqnofi KoHrIeHTpaII}I}I KanbIII{lI B KapAuoMlloqlltrax c

I4CrrOJtb3OBaI{}IeM aHTI4OKOII,4aHTa: pBTopoM oTMeIIeII pocT ypoBHq KalbIII4S B III'ITOIIJIa3Me

KapAr4oMrioqtr-roB. OAnar<o gro yBonrFreHue 6rrno 3HalIi4TgJIbHo MeHbIIre, r{eM B olrblTax npfi

nogAeftcrsun OMII Ha Kynbrypy KapArdoMr4orlr{ToB 6es upr.rrureHeHl,Is aHTI4oKc}IAanra. Tarrarrt o6pasorrt

aBTopoM 6ruo rro6a3ar{o, rrro 3Kcrroi}mlfis SMII oKa3r,rBaer cytqecrBeHHoe BJII'IflHI'Ie Ha BHyrpI4- tr

BHeKreror{Hyro x:ourlegTpauruo HoFroB c** rrpri r{3MeHeHI,Iu rpoqeccoB rIoJI rocpeAcrBoM

aHTr4o KclIaAHTHa. Co4epxanu e ?n asbl 4 oqenunaeTcs [onoXI'ITeJIbHo'

B ?ila6e J rr3Jrararorc.f, pe3yl{brarbr uccre4onatraft, qenblo Koropbx f,Bil{Jltocb Flaf#{oe

rroArBepxAeHlre croco6nrrcrra 3MI[ loKa3brBarb peryntrTopHoe 4eftcrnvre Ha Irpoqeccbl IIOJI Ha

)poBHe Bcero opIaHI,I3Ma, f{acTBylo+tllx Bo BHytpI'IKJIe:roqHofi perylsqul4 KaJIsIIILS'

Baxnofi oco6ennocrbro ilpu rrograrroBKe gKcrrepLIMeHTa sBr-serct olpeAeJIeHI{e ra odocuoeai{ue

orrrr4Ma;rbgbrx ycnoB1aft encnognqur,r 6uonorrdqecKllx o6rerros. [La eroro B paMKax I{ccrIeAOBarrI4t{

6rino nponeAeHo MareMarr{qecKoe MpAeJrr,rpoBaHlre ycnoBmfi srcnog[r\vIr4, a raK)Ke rlpo]]eAeHa oIreHKa

paclpeAeJleHllfl oHeprplra ts KaK Bo BceM TeJre, TaK v B orAeJIbHbD( opfaHax ]I TKaHlrx. o6nyrennoro

DMII xr,rBorHoro. llolyrenlrrre Aarinsre o crpyKTypax pacrpeAereHl4s gHeprl4ll s qrcronofi MoAenl1

Kpbrcbr rroKa3aJrr4 He roJrLKo cnoNuillrfi xapaKTep pacrrpeAeJreHl{fl oJIeKTpoMarr{lITHoft :nepruu B Torie

9KCIOHI4pOBaHHbD( )Kr4BO'.rHOrO, HO rI TIO3BOJTLIJII'r OqeHlrrb rcoJll',IqecTBo 3HeprI4I4 Ans oTAenbHbx

opra'oB u rxaneft B ycJrr3Blrrx o6ui..renu.rr Bcero )KrrBorrroro. Ha ocnonaullll rroJryqolrHbrx Aar{HbIX

MoAenr{poBag[s 6rrro rrora3arro, qro oAErlM rd3 KpurllqecKax oprauoB B paccM&TpI4B&€;MbrX ycnoBlitx

sKofro3r,rqur4 BbICTyrraeT cepAeqHo-cgcyAl4oTa-f, CI{CTeMa, B rIacTHocTI{' cepAIIe.

Llccne4onanr4s. vnvrr\uarn4lr rrporleccon IIOJI ocyuecrBJrf,nocl Al'IccepralrroM rIllI'I HecKoJIl'KrIX

r,rrrregcr{BHocrHo-BpeMeHHbD( ycnofwx srcrro3}Iq}In 3MlI MerpoBoro AI4arIa3oHa AII4H BorGI I{a



ypoBHe Bcefo opraHr,r3Ma ml4BorHbrx Arirfl orIeHKr4 rrporeKarotql4x rlporleccots IIOJI ocy]qecrBrll{Jlocr)

Kolr4r{eoTBerrHoe ollpeAeneHlle MtIJIOIIqBOIO AI';IaJIbAeII'IAa, AIIeHOB6IX KOHbIOfaToB' KeTOAfieHoB I4

o6rqeft ar{TrdoKncJrnre6noft untrurroat" B cbrBoporKe oSnyreuunu( }KI4BorHbD(. Peaynlrarn

r{ccxeAoBarxnfi uoxasanr.r Harurrr.re ctarficflr.recKfi 3Harrnunx 6zoloruriecKl'Ix e(p(percron KaK ripll

MaKcr4Ma-IIbHLIX ypOBH{X SKCIIo3}I{Llil 3Mn, TaK V IIpU CHI{XeHI{I4 lpOnnefi 9KOIIO3I'IqIIu'

Co4epxan Lre ? n Qs bt 5 o qeHusaercfl nq JIoxI'ITeJIbHo.

Co4epxaHrae 3eKJtnaeHun Ardcgeprarlrar4 rro3BoJrter rIoJIyrlITb rIoJIHoe rlpeAcraBneHl4e o6

ocHoBHbrx lrrorax paSomr u c(fopuynilponaunrx uo e0 pesyJlbraral\{ BbIBoAax'

Buteodur pa6crnr reoper[r{ecKlr I4 oKcrrep}rMeHTanbno o6ocnoBaHbl 14 BblTeKaror I'I3 coAepxaHl4s

pa6oru.

Co4epxaurre Ar4cceprar\krkt c ndo6xoArauofi uonnoroft lrsroxeHo B ABaAIIaTI'I Tpex HafiHE'Ix

ny6ryaraqnrx" Brrroqas AeBrrb ny6qnraurzfi n naynrbD( xypniulax, BXoATIqI{x B rrepoqenn BAK n

MexAygapoAubre 6assr AaHnmx, Pepyubrarbr Ar,rccepralluonuofi pa6oru 6lrlr'I lpe,ntcraBneHbl Ha

Lrerbrpgq4rrarlr L{exAyHapoArrbrx (ourpeccax, rrrKoJlax-r<ou(pepenqurx MoJIoAr,D( fleHbrx,

sapybeNnrrx u pefl4ouanbHbD( rconSellonqurx.

Co4epxanue anrope$epara coorBercrByer ocHoBHoMy coAepxaHl4io ApIccepraIIlII4.

K pa6ore uMeerc-tr PflI:auevanrafti

1. firanm 3 u 5 Aucce-prarlur4 coflEpNar pe3ynbrarbl MareMarl,IqecKoro MoAenl{poBanu-a ycnonufi

sKcrro3lrqu il pr p%yfi,Tarbr oUeHKlI rrornou1eHl4t sneKTpoMarH]ITHoft enepruu, Koropbre cueAonalo 5m

BblAeJrr4Tb B caMocrosrelunrrft pa3AeJI, AorroJrHf,Iotluit u ytotrnslolqllfi pesy:nrarrr 6.noloflaqecKrtx

r{ccneAoBaunft , norryreuHbrx SKcrIepI'IMeHTaJIbHo.

2. Hapaeye c r4crroJrb3yeMbrMrr B Ar,rcceprarJvn crarl,Icrl4qecKuMrl MeToAilMI{, Bo3MoxHo, !{To

ripr4MegeHr{e unoro$axropFroro anhnnga rro3BoJrI4JIo 6m c Solrurefi yBepeHHocrbriJ foBop\ITb o

BKnaAe Kax,qofo $arropa (yponnra p6nyrenr,rx, KoJIrIqecrBo yAenbHofi nouolqennofi uorqnocrra) n

pa3Br4T\r e o[]IcaI{HbD( B AlIcCepTaIIuOunOu lIccJIeAOBaHIara $enOnrenon.

3. OrcyrcrB14e B pa3.4ene <3arnlo+renr{e)) conocraBJIeHI4JI noilf{eHHbrx AaHHbrx c I4MerorqplMuc-s B

nr4Teparype, ocraBJrrer orKpbrrbrM Borrpocbr o cnequsr.runocru 4eficrnux 3MII I{ccJIeAyeMbx

rrapaMerpoB Ha opraHrasnr; o6 o6parnnnocrr4 perr4crpl4pyeMbrx s(f(fexron m3MeHeulr { KoHueHTpaIII4Ir

uoHcln Ca2 
t.

4. flpalcruuecKaf, 3lFrarrrrMocril Auccepraqrrlr roJIbKo 6rr nospocla, ecJrr4 5rr s Heit coAep){carocb

6onee LrerKoe o6ocnoeaHrae rrr6parilrbrx aBTopoM pe)KrlMoB r{ ypoBnefi excnograquu 6raonorurlecKr4x

o6regon, orIeHeH 6r.rororrrecrufi cMbrcJr rrporeKalortq[x npv 4eftcrrrau 3MII [poqeccoB v

HA]\,ICIIEHbI IIEPCNEKTI4BbI AAJIbHCftUqTO IIPI'IMEHEHI'I-f, .

5. B rercre AI4ccepraIILII{ IrMeryTcs oleqarKl{.



VrasaHHsre 3aMerraHufi Hocsr peAaKrlr{oHilstir u peKoMeHAarelsnrrft xapaKTep I[ He cHI4xar'T

ooUefi noJroxlrTeJrsuoft oUenKI,I AI,IccgpTar]tr4vI, KoTopaJ{ IIpeAcTaBJIser co6ofi 3aKoHr{eHHoe Ha}^IHo-

reannsraxaulioHrroe [ccJreAoBaHr,re, larvrerorqee peltreul{e naNnofi naymofi 3aAarM I'ICCJIeAOBaHI{fl

BlvrflHyrs,3JIoKTpoMaIHI{THbrX uoneft Irlpfpororo A]lala3oga An1aH BonH Ha Ilpoqeccu Na*/Ca2* o6ueHa

B Mr.roKapAe ll3onr{poBarrHoro cepAIIa +pbrcbl'

,{zccepraqrloHHas pa6ora Eora.rgnofi Enenrr Baculsennsr <Bml-f,Hue sJreKTpoMarH.arHbx nonefi

MerpoBoro Ar{arra3ona Anr.rrr BoJrH ua Na*/Ca2n o6uen B I,I3on}IpoBaHHoM cepAue Kpblobr) flBrserc-fl

3aBeprrreHr{ofi uayruo-rna-nu$raraqnduuoft pa5otoft, BbIIIoJIHeHHoft anropoM caMocT'otTeJlbuo Ha

BbrcoKoM HayrIHoM ypoBHe, oT;r11qaeTcs aKTyaIIbHOCTbIo 11 ttosugHofi.

IIo cnoeff aKTyaJrbHocrr{, Ha) rHoft nosugHe Lr [paKTl,IqecKofi 3HaqrIMocrLI' [peAcraBJIeHHal{ pa6ora

cooTBeTcTByer rpe6oBaHl{tM fI. 9 llOloxeuzs <O 11op-f,AKe IIplIcyXAeH[fl fIeHbIx creleneff>>'

yrBepxAeHuoro rocrarroBJrenreM TpaBrrrenbcrna Po or 24.a3'2013 r. Js 842 (n pe,4aKIII{\4

rrocra'oBJrenua rtrpanlrreJrbcrBa Pd or 21.04.2015 Ne 335) npear,sBrtreMbrM K KaHArIAarcKr4M

Arrcceprarlu1sM, aee aBTop AocrorlH rlpucyxAeHr,rfl r,rcKoMoft crenenra lr.ar.Apr.Aa'Ia 6raoror[qecKr, X HayI{

no clreuuarbHocrll 03.01,02 - Eno$Iaeuxa.

(De4epanr,uoe roayAapcrBeHHoe aBTgHoMrroe o6pasonareJlbuoe f{pexAeHl4e BbIcIle o o6pasonanua

3arcrro.rerrne:

Ter.: 8(978)792-80-75

e -mail r av aev am@Yandex. ru

<Kprnucrr,rfi (f e4eparrrurrfi yHr.rBepcr4rgr r4MeHlI B. IrI. BepuaAcKolo ).

29 5 001 r. CurvrSeporlorlb, yn' Jlecnona, 25'

,

O(f r,rqualsHrrft onnoneur:

KaH.uIrAa r 6nonoru'recxrlx HaYK

Aouelrr r<a(!e4psI Susuonorul4 aIeJIoTeKa I4

)rr,rBorHbD{ n 6uo$Heuxu

(DfAOy B0 (K(Dy ul,r' 8.I4. Bepnaflorcoro> Mapuua lOpnerna Pasaeea

noAnhcb oAree

Kpuucxoro 6eAepansxoro Vxt4se


