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Otbuqraa;rruoro or[oHeHra Ha Ar{cceprarr}Iouuylo pa6ory Marpuncroro Kupfinla I4ropenu'ra

<3lerrpoxr{Mr.rqecKr4g cnoco6rr HaueceHr{fl u in vivo KoHTpoff 6raoarcrueHblx floKpblTufi na

MeAlrqr,rgcKtrx,13Aenu{;q)), IlpeAcraBneHlrylo Ha coficKaHue yuenofi crerleH]r KaHAI'IAara (fusuro-

MaTeMaT[rIecK]IX HayK IIo cnerll4aJlbHocru 1.4.6 - 3neKTpoxvlMvrfl.

Arcrya.ir61rocrr TeMbI AIIccepTaIIun. Paspa6orxa 6uopeso6upyeMblx MaTeplIaJIoB'

rrocTerreHHo pacTBoprrculr4xcs B opraHlr3Me rIO MSpe 3ax]IBJIeHI';IX tXanefi, [peAcTaBnser oco6nrft

r.rHTepec AJrr xllpyprl{rr, [ocKoJrbKy oH]I l{g6asJlfior [aq]IeHTa oT IIOBTOpHOI Onepauvu TIo I4x-

r{3BnerreHr{ro. Anr s(psexrunnoro KoHrponr rroBeAenur 6uoperop6upyeMbrx MarepI'IaJIoB B

opragr43Me rreJroBeKa neo6xoAr,rlao pa3Br{Tr,re o6tertusHbx MeroAoB KoHTpoJIt }rx Koppo3I'IoHHo-

gJreKTpoxlrMlItrecKofo [oBeAenr{fl. B ycronuxx in vivo nputrteHen}Ie raKI'Ix KnaccI{tIecKI/Ix

M9TOAOB, KaK sKgTpanonrqur ra(feneecrux yqacTKoB fiA IIOJIxpI'I3aqI'IOHHbIX KpIIBbIX'

r{MrreAagcoMerprrr, MeroA lr,rneftnoro noJulprrcarll{onHoro coflpor]lBJleH'rrfr kr Ap.' crarloB]ITct

HeBo3MoxHrru. I,1n$opMaqr{fi o cKopocrr.r Koppo3llu 6nopesop6upyeurx Marep}IaJIoB Moxer

6urr norryqeHa Ha ocHoBe aHaJrrrgagJreKTpOXUMlItIecKIlIX ITIyMOB, OAHaKO HayqHat MeroAororfis

o6pa6orru sKc[epr{MeHTaJrbnbrx Aarrubrx B HacrotilIee BpeMt IIpaKT}IqecKlI He parpa6omna'

pa6ora K.I4. MaxplrHcKoro [pr{3BaHa B orrpeAeJleunofi cteneHl,I BocrIoJIHI4Tb sTor npo6en,

B raqecrse o6rexra rlccJreAoBagr4fi B Ar4coepraullouHoft pa6ore nH6paua cl{creMa

Ti/xurogas-rr{ApoKctrJrarrarr4T-cocyAucrufi oHAorenl,Ianurrrft lpaxrop pocra, Koropatr Erpaer

ponr 6uoarrlrBHofo rroKpbrrl{r Ea uHeprHoM TuraHoBoM clrnaBe. B ra'Iecrse MeroAa HaHeceHI,It

xr4To3agoBoro floKpbrrux ng6pauo gJreKTpoxI,IMI{qecKoe ocaxAenl,Ie' orlTllMvgallJ1'il ycnonuft

Koroporo nocBrulego 6olsruoe KonurrecrBo ony6nraroBaHHblx K HacroslqeMy BpeMenu pa6or'

AJI.fl ussner{eHr4fl orrTrrMaJrbHbrx rrapaMeTpoB OCaX,4eHLIfi XI4TO3aHa Ha ocHoBe pa3po3HeHHbrx

ny6nurauufi aBropoM rrpuMeuena 6onuuax .r3blKoBafi MoAeJIb (E-[M) c nepn(furauuefi

noryqennbrx AaHHbrx B percr4Me <B-f,M-cyarn (LlM-as-a-Judge), uto, 6eeyclonno, aKryaJlbHo

c rorrKr,r 3peHlrs orrrlrMlr3arllru MeroAoB pa6otrr c Hayrluo-rexnuqecxoft un$oprr'raqneft.

Barr.r.4arlraonnas MoAeJrb Mg/xuroran npeAcraBnter co6ofi sKcrIepI'IMeHTanEHyIo MoAenb

6uope:op6upyeMofo MarHr{eBofo cnJraBa; Arrs olpeAeJIeHI4t CKOpOCTI'I KOppO3I{U MarHI{.f,

I4c[oJIb3oBaHacneKTpocKorlussJIeKTpoXuMI4IIecKI{xilryMoB.

Ha ocsonauur,r Bbrrrrer{3noxeuuoro reMy Alaccepralluonnoft pa6orsr K.I'\. MarpI,IHcKoro

cneAyer npr{3HaTb arcryanuroft Anfl MeroAoB Koppo3l.IonHoro MoH}ITop}IHra in vivo

6uopesop6lrpyeMbrx MeraJrJrr.rqecKlrx Marep[aJloB, a raKxe AJI' MeroAoB aHaJlfi3a HayrIHo-

TexHr,rqecKofi un$oprvraur4v rro ocrllxAentalo noJI]IMepHbrx 6raocoeN{ecr}lMblx norprrruft.

Hay.rnan HoBr{3Ha pa6omr Marpuucroro Kupunna Irlropenuqa cocrol{r n pa:pa6otre

MeroAI{K1r aHaJrra3a 3rleKTpox}rMr,rqecKux IIryMoB Ha ocuoBe npeo6pasoBauvs. rle6rrur€na, 'no
BaxHo AIUI naCCIIBHOTO MOHI{TOpI4HIa KOppo3I'II4 MarHueBblx o[JIaBOB, OCyUoCTBIIfleMOTO B

ycnoBusx invivo. Anropou pa6oru paspa6omHa BbrtILIcJMTerIbHat MoAeJrb o6pa6orrn AaHHbrx o

$rryrryaqulr roKoB MexAy AByMs llAeHTlrtrHbrMLI SneKTpoAaM[, BKJIIoqarcuIat aHaroMll'recrflft

Santoryr Anr renepaqlg 6uoenempuqecKlrx rloMex, Koropa;I peall/t3oBaHa B c[creMax c

Hapacraroqeft cnoxnocrbro: in vitro - BbltlllcnureJlbHoe MoAewIpoBaHLIe - in vivo. Oco6o

cneAyer orMerr4Tb rrpr,rMeHeHr4e aBTopoM pa6orur B.flM An-n nl,ITeparypuoro rrorlcKa, rITo



NO3BOJIIAJIO 3HAqfiTETbHO IIOBbICI'ITb HAACXHOCTb NOTYqAEMbIX PE3YJIbTATOB IIO CPABHEHUIO CO

craHAaprHbIMI{ MerpI,IKaMra (F 1 -ruepa).

Ilpaxrn.recKafl SHarrrrMocTb pa6orrr cocToI{T r paspa6oTKe MeTOAOnOil'IU AHAJIIdsA

gneKTpoxuMtltlecKl4x IIryMoB Ant oilpeAenenl'It cKOpOcTra KOppo3LII'I 6uoperop6upyeMblx

MaTepr.raJroB B ycJroBr4 sx in vivo. Paspa6oranuuft anropoM IIOAXOA MOXeT 6Strr pealu3oBaH Anfl

CO3AaHI{g }IM1JIaIITOB C KOHTpOJI}Ipy9M6IM STTC3O6OXA9HI'ISM TepaneBTI'IIIeCK[x areHTOB' IITO

Ba)KHo AJIfl pa3BrlTlls pereuepar]IBHoft MeA[II]IrrbI'

.{oCrOnepnOCTb II O6OcnOnanHOcTb pe3yflbTaTgB pa$OTbI OCHOBaHa Ha co[OCTaBiIeHI'I[

AarlHbrx, floJryqeHHLx npu ucrroJrb3oBaHl4ll BbItIIncJII'ITenbHoft Mo.4eJILt, c pe3yJlbraraMv

gKctlepl4Men^tos in vitro u in vivo,llTo rIpI{BeJIo K BbIBoAaI\,I 06 aAeKBaTHocTI,I pa3pa6oTallHoft

MeTo.4oJloruukIAocToBepHocTI,IfloJryqaeMblxceeI4c[oJIb3oBaHI,IeM.[aHHLIx.
SrcnepuueHTanbHble uccJleAoBaHr4t rrpoBeAeHbl c uc[oJIb3OBaH]IeM KoMIrJIeKca coBpeMeHHbrx

oJTeKTpOXUMI,IqeCKI,IX, (pnrUfO-XllMLIqeCKI'IX I{ MI'IKpOCKOI]IqeCKUX MeTOAOB'

o6qas xapaKTepncTnKa pa6oTbl. Pa6om BbITIOJIHeHa B Ia6OpaTOpUU

6uo:nexrpoxllMl,Ill Oegepalgroro rocyAapcTBegHoro yqpexAeHkIt HayKI{ I'Iucruryta

(pu:uuecrotrt xutrtuu r{ gJreKTpoxtrMr,rr{ r,rMeHI{ A.H. Opyrr,mrana Poccuficrofi aKaAeMu}I HayK'

,{uccepmq}roHgair pa6ora }BJroxeua na 105 crpaul,Iqax MaIIU,IHorIucHoro reKcra' cocrol,IT }13

BBeAeHut, rrerbrpex rJIaB, 3aKJrroqeul{r, cruIcKa coKpalrleufift u yclonnbrx o6o3HarleHl4fi' cn]IcKa

Wrreparypbl, BKJIIoqaIoqero 87 HauMenoBaHufi. Pa6ora coAepXI'Ir 23 pncynra u 1 ra6nuqy'

Ocuonnrre pe3yJrbrarbr nccJreAoBaHlrfl .

pa6ora M.I/I. Marp?rHcKoro BKlrroqaer BBeAeHre, JlrlTeparypI$rfi o6sop, MerolrqecKyro

rracrb vr ABe rJraBbr c aHaJIlr3oM pe3yilbraroB BbrtIlIcJIlITeJIbHbrx vr (fusuro-xltM[rlecK[x

9KCIIep}IMeHTOB.

Bo sneAeHnu cQoprrlyJrr{poBarrbr rlenb r{ sa4arril pa6orbl. ,{ocrarovno nolnrrft al1.utuls

JrrTepaTypubx AaHHbIx [peAcTaBJIeH B rJIaBe 1. Arropou pa6oru paccMoTpeubl IaHepTHbIe r

6uopesop6upyeMbre Marepl{arrbl I,rMrIJraHToB, .lBJIfiIoIrII{xct ocHoBofi AJIfl ocaxAeHl{t

gJreKTpoxI{MI4qecKLIx [oKpbITLIfi. Ilogpo6no pa3o6pago KaToAIIoe oca>xAeHl,Ie xI{To3aHa,

lpoucxoAsrrlee B pe3yJrbrare JroKtlJlbuoro yBerutIeHLIt pH B rlpl{KaroAHoft o6racrl'I; B ToM rIIitcJIe,

u B cJryqae noJryrleHr,It KoMlo3I,ITHbrx ttoKpblTuyr co BKrIoqeH[tM]I f]IApoKcI'IJIa[arI'ITa'

llocrolrry BgrKHoft 3aAaqefi rlpta pa3pa6orKe 6l,Iope3op6[pyeMblx ]IMTIJIaHToB tBJltercfl.

Aocrlrxeglre 6anaHca MexAy cKopocrbro ux 6uo4erpaAaqllu lI cKopocrblo pereHepaIIlII'I TKaHeft'

cyrqecTBeuHoe BHI{MaH?Ie B JlurepaTypHoM o6rope yAeneno c[oco6aM MoHI4TopI4Hra

gneKTpoxul,tfi.recKoft Koppo3rrr{ in vivo. flora:ano, tITo KnaccfitlecKEe SJIeKTpoxuMI'ItIecK[e

MeroAbr orrpeAeJreglrfi cKopocrlr Koppo3rru (uero4 rIoJUIppI3arII4oHHbrx Kp?lBbrx' cIreKTpocKorII'Ifi

gJreKTporurMilrrecKoro rlMneAanca lr Ap.), Tpe6yrcufle HaJloxenu.f, BHeruHero SJIeKTpI{qecKoro

BO3MyrrIeHlrs, He rroAxoAffT IJrs oflpeAeJreHuf, cKopocrl4 Koppo3l{}I MarHfieBbrx }IMTIJIaHTOB 6

ycroBr,rsx opranrr3Ma. Aff perrreHr{s yKa3aHHoft 3aIatII{ Moryr 6rrrs racnoJlb3oBarlbl rlaccl,lBHbre

DneKTpoxrIMI4rrecKI4e MeToAbI, ocHoBaHHbIe Ha perrEcTpaIII{Ia Qrryrryaqufi ToKa uluttu

noreHqr4alra, oAHaKo r,rcnoJrb3oBaHne 9TI4x MeroAoB Tpe6yer pa3pa6oTKr4 peJleBar{Tnoro MeroAa

o6pa6oga eKc[epuMegTaJrbubx AaHHbIx. B gToM orHorIIeH]II'I nonesHoft I[yMoBaiI

crreKTpocKo;1ur rle6brrn€ea. Ha ocronaru,rkl rlpoBeAeHuoro alalrv3a Jll{Teparyprr a pa^:4ene 1.6



ctpopuynzpoBaHa ga4aqa cKBo3Horo gIreKTporuIMrtqecKofo [ccJIe,UoBaHI4t X]I3HeHHoro qPIKJIa

6rEoconuecrllMbx uoxprrrrzf .

B rlane 2 npegcmureHbr MeroAraKr{ r,rccJreAoBanuit, ucnoilByeMbrx IIpI'I BbITIOJIHOHI'III

Ar4cceprarluounoft pa6oru. Onucana apxl4reKrypaallrailvrr4vLecKofo aJlropilrMa Ha ocHoBe BtM

IJrfl r43BlerreHlrs cTpyKTyplIpoBaHHbIX AaHHbIX vI3 AHaJII43a JII{TepaTypbI, nocnsqeHHofi

eJreKrpoocaxAenuro xl{ro3aua; uo4po6Ho ofi]Ican AByxypoBHeBat IIpoIIeAypa BanTAaIIWI

nlrreparypHbrx AaHHbrx. Ha ocrroeaur{r4 rlpoBeAeHHofo ananl{3a Jll{Teparypubrx AaHHbrx nlt6pan

aJrroplrrM gne1TpoocaxAeHr{t xI,ITo3arIoBbIx norprrtr.rft, gKcrlepl4MenTanbnafl peanl{3alll{fi

Koroporo [peAcraBJrega B AanbHeftrrreM TeKcre Al,Iccepraql{u. Onucanrr M€roAI'IKII

rroJrfiplralllloHHbrx uslrepenrafi, a TaKXe usuepeuufi Siryrryaqufi ToKa MeX.4y AByMs

r{AeHTr,rrrgbrMrr gJreKTpoAaMr,r, AJrr MareMar[qecrofi o6pa6orru Koropbrx llcrloJlb3oBaJlcf, MeroA

crreKTpocKorrr4rr sJreKTpoxr4Mr{trecKr.Ix ruyMoB Ha ocHoBe Al{cKperHoro npeo6pasoBaELTfl

ge6rrru€sa. B MeroAkrqecKoM pa:lAeJre .4l{cceprarlu?I ilpeAcraBJleHbl TaKXe Mero,4IaKrI

Koppo3lrouHoro Moultroplrura aJrroMI{HI,IeBbIx crIJIaBoB B ycnoBusx in vitro u in vivo.

B r.nane 3 At4cceprarlta;f- K.I4, Marpuncroro oilLIcaH upone4euuuft c [oMoIIIbIo

HecKoJrbKr,rx B-fIM (GPT-OSS120b, Qwen3.5-4b, Gemini 3-Pro). IIpn ananu3e KarlecrBa pa6orn

B-flM erucHraJrocb, rrro oAgoro BbrcoKoro 3gaqeuut Fl-rraeprt HeAocTarotlHo AJIfi AocTI4xeHI'Is

cMbrcnoBofi TorrHocrra MoAeJrr4. B pexzue pa6oru E.f,M-cyart oKa3aJlocb, tlro MoAen[ Gemini 3-

Pro u GPT-OSS-120b o6ecneqlrBaror 6olee Bbrcorue noKa3aren[, cocraB]IBrune 87 Yo u 74 o/o

coorBercrBeHHo. Cne4yer orMerr{Tb, rrro o6beM rry6ruraqufi, n3ttrtx AIrn aflauru3a, AocrarorlHo

6o6ruoft (982 ny6nuraquu) rr He Moxer 6urr ilpoaHEIJII,I3I{poBaH 6eg ncrIoJIb3oBaH}I.[

KoMrrbrorepHbrx MoAeJreft, nogroruy flpraMeuenue E-f,M Ha gToM gTarle lIccJIeAoBaHIafi nrrrlx4ut
qenecoo6pa3nbrM. Brrnomrennrrft analn3 Jrlareparypri uo:eonuJl BIUIBI{TI pa3rr4qrrfl B pexvMe

gIreKTpOJrLEa IIpfi HarreceHl4l,r XI,ITO3aI{OBOI'O IIOKpbI"II?'.[. HA 3OJIOTbIe, TUTaHOBbIe U cTaJIbHbIe

fIO.IIJIOXKI,I.

Snerrpoocpr.UeHrre xlrro3arroBbrx noKpblTufi 6ruro [poBeAeHo Ha rloBepxnocrb JIa3epHo-

o6pa6oranHoro crrJraBa Ti6Al4V. Bu6pannrrft lteroA o6pa6orru roBepxHocrl4 ro3BoJlter

o6ecneqgrr nau6olruryro KrerorrHyro aArg3uro rranefi K MarepuaJry HMTIJIaHTa. flpt'tpo,qa

npoqeccoB, rrpoTeKaroqux B pacrBope AJIfi gJIgKTpoocaKAeHlIf xI4To3aHa, 6ula

[poagaJrr43r,rpoBarra MeroAoM [oJrrp]r3arlr4oHHblx KpI4BbIx. VctanosneHo BlrlrflHfie tlacr]Ill

rr.rApoKcl1anaTvrTa Ha xoA BoJIbTaMnepHbIx 3aBI4cI,IMocTeft, [o-B]IAlIMoMy, cBt3auuoe c

sKpaHr4poBaHlleM I4MI{ qacrra pa6o'refi noBepxHocrl{ gneKTpoAa.

FraonorraqecKar aKrlrBgocrb HarroKoMrogura Chit/HApA/EGF 6una oIIeHeHa in vitro no

TaKLIM [oKa3aTeJItM, KaK a,4re3l{fl Me3eHXI'IManbHbIX CTpOMUIJIbHbIX KJIeTOK rIeJIOBeKa,

ocreor{H4yKTprBHocrb !r [poar{rr4orennsrfi e(|$err. floralaHo, qro HaHeceHI,Ie KoMno3I'ITHoro

xr{To3agoBoro floKpbrrrrfi yBeJr]rtrlrBaer BerLrtrI,IHy a,qre3lt]I. llolyuennble aBTopoM AaHHbIe

oAgo3HaarHo rroKa3brBaror uelecoo6pa3nocrb r,rcrroJlb3oBar{I4fi x}ITo3aHa B KatlecrBe Marp}lqbl AJII
r{acrr,ru ruApoKcr{anururra: Hiurfirrrre r4crorrHr,rKa Karbqus crnMyJl'Ipyer au(!$epeHunpoBKy

Me3eHXHMaJrbHbrx crBorroBbrx KJreroK s ocreo6racrbl Ha floBepxHocrpl LIMIIJIaHTara.

B rnase 4 npe4craaJreHbr p$yJrbrarbr gJreKTpoxraMl{rlecKoro MoH}ITopI4Hra norprrrufi.

BaruAarlus 6rrna [poBeAeHa B Tptl gTana: cHarIaJIa 6stnu [poBeAeHbI in vitro gKcnepLIMeHTbI B

KoHTpoJr[pyeuo[ 6axrepualruoft cpe1e Ha aJrIoMI4HI4eBbIx cIIJIaBax, 3areM 6uno nponeAeHo

BbIrII,Icnr4TenbHoe MoAenr.rpoBanl4e orldx nsuepeHnft c ytleroM 6uoslerrpuqecKl,tx rloMex'

HaKoHeII 6un nocrasnel. in vlvo grcnepr4MeHT c r4crroJIb3oBaHI,IeM na6opatopHbx xI4BorHLrx.

Pesynsrartr 3Kcrrepr4MeuToB [oKa3brBaror, .Ito 6noKoppo3]It Moxer 6rtrr usyuena rlyreM

alanvsa {nynryaqfifi roxa MexAy AByMs T4AeHTI,IqHbIMI{ oJIeKrpoAaMLI. Cropocrr Koppo3ula



3aKoHoMepHo cHlrxaercr rrpfl yBellrqeHun AJIIaTeJIbHocr]t SKclep]IMeHTa. Ilpegurtznnoe

MoAeJrr.IpoBaufie (rnana 4.2) 6rtlo npoBeAeHo c yqeToM 6uoelerrprqecKlax noMex'

Bo3HrrKHoBeHue Koropbrx Her,r36exHo B xrlBoM opranr.{3Me. CAelasnue BbIBoAbI [oATBepxAeHbI

s in vivo sKcrrePlIMsHTe.

B51eo4rr oxBarbrBaror Bce BbruoclrMbre Ha 3allltrry IIoJIoxeHll.s I4 o6rerrl'IBHo orpaxalor

rlonytleHHble HayqHble pe3yJlbrarbl.

Bonpocrro 3aMerraHufl rI ilorr(eJrawufl.

1. llpr.r pacuere 6asoeoro Koppo3I'IoHHoIo roKa IIo ypaBuenuto fllrepua-fupu 6uno

[crronb3oBa'o 3Harren]re Korrcranru B Ar.s MarHI,IeBbIx crrJIaBoB, paBrloe -36,6 uB (c. 52)'

Ora seflrqn;1a 6snang6pana Ha ocHoBe alaJrnsapa6oru [72]. Oanaro s caMoft pa6ore

yKa3brBaercfi, rrro ra(penencrue HaKJroHbr ratoAnofi u anoAnofi sernefi [oJItpu3aIIHoHHbrx

Kpr,rBbrx cyqecrBeHHo 3aBtrcfiT or BpeMeHr,I, fipoilreAllrero fiocJre fiorpyxeHl4g CrIJraBa

AZgl B Koppo3lloHHylo cpeAy (Table 2), coorrercrBeHHo 
'I3MeHflercfl' 

vI Be[vrl{.vHa

KogcraHTbr B ypaBueHnu L[repua-fupu. Kaxuvt o6palou 3To Brl{ter Ha roqHocrb

Bbrrrr,rcJrenrrs 6a3osoro Koppo3r,rogHofo roKa B ypaBHeHlIlI (11)? onpaBAaHo JII{ ee

IrplrBeAeHrre c TotrHocTblo AO AeCtTbIX AOnefi uulnprnolrta?

2. florrxpusaq'IoHHble Kp}IBbIe, [oIytIeHHbIe B pacTBope AIIfl HaHeceHI,Is xI{To3aIIoBoro

noKpbrrr4f, (puc. 10), xapaKTepr{syrorcrr 6onrmuuIE HaKJIoHaMU Lr, [o-BI'IAlIMoMy'

locTpoeHbr 6es yuem oMr4trecKoro naAeHut rIoTeHIIlltlJIa MexAy KoHtIIIKoM Ka[]IJlnfipa

Jlyrruna-f a6epa u pa6o.rru gneKTpoAorrr. HacronbKo [oryrreHHble BoJlbraM[epHbre

3aBqcr.rMocrr{ Bocrrpor43BoArirMbr? Karuu o6pasorvr 6uno sa(purcupoBaHo paccrotHl,Ie

MexAy MecroM [oABeAeHus KarrraJrJrfipa v enerrpoAolrt? lloueuy tIacrI{IIbI

H$JreKTpo[poBoAHoro ruIApoKculrafiatnT4 sRpaH]Ipynque lroBepxHocTb SJIeKTpoAa'

rlpl1BoAsr K yMeIrbIIIeHlrIo roKoB Bcsro JII,IIIIr n -2 paza, a n o6nacu rloreHlluanou -1,4

.,.-1,6 B roru B pacrBope, coAepxarqeM qacrrlqbl rtlApoKculrarranJlirra, Aaxe 6olsllre no

cpasHeHr4ro c pacTBopoM, He coAeplKarrleM tracTfiIl ALIClepcHofi $asbl?^

3. IIpn ucnonb3oBarrHbrx aBTopaMr,r rrJroruocr.ttx roKa (0,5 - 2 v.Ncv() BKJIaA peaKul4ll

gJreKTpoBoccragoBJreglrr KtrciropoAa (inp.a - 1F5 Ncnfi : 0,01 rraA/crvr2) n o6uryrc

fiJrorgocrb roKa rrpeAcraBlsercfl npene6pex]rMo MaJIrIM, rlogroMy roBopI'ITb o ee

cyrlecrBeHHoM BKJra,Ue B fioArrleJraqlrBalllIe flpI{3JIeKTpoAHoro cirox (c. 18) eABa wt

orrpaBAagHo. Kporvre roro, pacrBopr4Mocrb KlIcJIopoAa B pacrBope, aclloJlb3yeMbrx AJUI

ocaxAenl,It xI,ITo3aHa, He [puBeAena B TeKcre pa6oru.

B rIeJroM, HeCMOTpT Ha BbrcKa3aHHbIe 3aMerIaHLIt, BO MHOTOM I{MeIOIq}Ie xapaKTep

noxelanufi, pa6ora K.I4. MarplrHcKoro [por{3BoAtrr caMoe 6naronpurtHoe BrlerlarJlenue. Ona

Bbr[onHeHa Ha BbrcoKoM HayqHoM ypoBHe, [oJrytIeHHbIe pe3ynbTaTbl HaAexHbI tr

Bocnpotr3BoAr.rMbr. Irlnrepuperaqur p$ynbraroB sKcIrepIIMeHToB [poBeAeHa Ha BbIcoKoM

HayqHoM ypoBHe.



3arc.nroqenne.

O$zqfialrurr6 orr11ogeuT crruraer, qro Aucceprall]IouHail pa6ora K.I4. MarpI'IHcKoro Ha

reuy <OneKTpoxuMflqecKlre cnoco6u HaHeceHr{r u in vivo KoHTponff 6uoar<rrarnrx uorprrrrafi na

MeAr{qr.rHcKrix }BAeJrusD), yAoBnerBopter tpe6onanu.ru n.n. 9-11, 13, 14 <llo;roxeHl4t o

rrpr4cyxAegr{[ yqenbrx creneneil>, yrBepxAeuHoro nocraHoBJIeHI{eM flpanr'rtenrctna

poccuftcrofi OeaepaquuNo 842 o'r24 cenrx6ps.20l3 r. (n pegaKIII{I{ or 02.08.2016 r.), rnnretcx

3aBeprueggofi uayvno-rna.nu(furalnonnoft pa6orofi, a ee aBrop MaKpllHcrnit Knpunn l4ropenuu

3acJryxr4BaeT rrpficyxAeHrrr cTeIreHI,I Kal4krplara (pusnro-rrlateMaTuqecKfix HayK rlo

cnequanbH octu 1.4.6 - gJleKTpoxvruvrfl..

O$raquamnrrft onnonenr:

,{orrop xrMI{tIecKLIX HayK, npo(feccop OfEOy BO

<Poccufi crr.rfi xnur,rrco-Texuonorllqecruft yHlIBepcI'ITer I,IMeHu

A. I4. MesleJIeeBD), ra(p egpa rexnoJlorl{}I Heopraul'ItlecK}lx

BerrlecrB I{ gneKTpoxI{MI{qecKI,Ix fipoqeccoB (Oarymrer
TeXHoJIOTUU HeopraHuqecKl{x BeIIIeCTB n

BbrcoKoreMreparypnbrx MarepI'IaJIon), xa(pe4pa o6uleft n

Heopranfirlecrofi xIIMLII{ (OaKyfirrer ecrecrBennrx nayr)

Kymeqon Buranafi Bla4uuuporu'r rara 26 . 0 9. L0 L6

Kouramnrre ,IIaHHbIe:

Teue(fon: +7 (915) 067-83-49

Snerrponuat rorlra: vilkuznl @mail.ru
Cuequanruocrb, no roropofi o(puqvanrublM orIloHeHToM 3alqurleHa

Aucceprallus: 02,00.05 - <3nerrpoxllMl{r)
Agpec Mecra pa6oru : OfBOy B O <Poccprft crraf x]rM]IKo-rexnororuqecrufi yunrepcl'ITer

r,rMeHlI A.I4. MesleJleeBa))

125047, r. Mocxna, Muyccrar rIJIoIrIaAb, 4. 9, ctp. 1

Tene$ou: +7 (499) 978-86-60

WbWnVl,


