
OT3bIB or[nquaJrbHoro onrroHeHTa
Ha AriccepraqlIm Ha coHcRaHlte yqeHofr creneH[ xanAlrAara 6xonorlrqecKllx

xayr Iop6arenro B,ra4xc,rana O,reronuqa <<Bgalruocng:s Bpor(4eHHoro
llMMyHLITera u 3Heprerr-rrrecnoro uera6o.lnsva n K.[eto.tHoft Moae,]n

rII n eprJr rrKeM Il II Ha rrepBnqHblx acTpoIItiTaD)
no c[euuaJrbxocrn 1.1.10. Eromexanuru n 6uor.rnxenepua

,{uccepraqlrouuar pa6ora B.O. fop6arenno HaqeJreHa Ha BcecropoHHee

IBr{eHr-re cBr3r.r Mex{,4y 3HepreTr4qecrr,ru o6uenov rurerxra u pa6orofi apoxAeHHofi

LIMMyHHoft crrcreM;r. I4ccle4onanue BbrrroJrHeHo ua nepauvnoii KyJlbrype

acrpoqrrroB B ycnoBr.rqx HopManbHoi u noguuresuofi xoHqeHTpaqr4r,r fJrroKo3Er, Ilpl.t

crflMyr.rquri TLR3, TLR4 lr nypr4 HeprizqecKr{x peqenropoB. Orge:rtno

oIleHrzBa.ilach Bo3MoxHocrh peryntqull 3Tr4x npoqeccoB c rloMolt1bro Mer$opMliHa

qepe3 cIzrHaJIbH;Ie KacKaAbI, npolyKr{xro qIiroKLlHoB r4 Me'ta6onu:M oltcu,ttrnunoe.

3a nocneguue ABa Aecu'tr4rerur e 6xotr.reglrqrane o$opurz;rocr HarrDaBreHI,Ie

Izuuyuouera6o:rra3Ma, Koropoe r.r3) raer ABycropoHHroro cBr3b MexAy KJreroyHbrM

oOMeHoM BerqecrB rz rrMMyHHbrMrl OyHKr{uxMrr, I{enrpaaruax HepBHarr cr4creMa

oco6eHHo l4HTepecHa B 3ToM KoHTeKcre, rlocKoJrhKy HeiipoBocnareHne cJIy)Kur

o6rqrau :reuou .4Jrr MHorrix Hefipo,4ereHeparzBnrrx :a6oregauuii (6o:resuu

A:rqrefiuepa, flaprnucona, paccerHHoro cKJrepo3a z r.4.). Acrpoqurbr - caMa;r

MHofoqucreHHarr lorryJrrqrir f;rr{aJrr,Hrrx rurerox lF{C. Oull ntrnolnrror 4aofiHyr.o

ponr: c o4uofi cropoH;r, 3ro ocHoBH;re norpe6ure:ru rJrroKo3;r B Mo3fe,

no.qAepxrzBaronlr4 e Her.rpoHbr rrepe3 raKTarHbri rrejrHoK; c ,{pyrofi - oHn

oxcnpeccnp)'ror nortr+,rfi na6op ro:r:r-nolo6utrx peqelropor (TLR), uro no3BoJrrer

I-IM HarrprM)'Io yr{acrBoBarb B BocnaJIeHLru. ll,Inept:tn<evu.a, KnloqeBofr daKTop

pxcKa npH caxapHoM N4a6eTe z-to .tu a, caua no ce6e oKa3r,rBaeT

IIpoBocIraJIu reJrbHoe .qeicrBxe Ha acrpoIIrITEL Oguar<o vexanlr:ubl, cBt3bIBaIorIHe

aAarrraqr. o ( BbrcoKofi rJrroKo3e c ri3MeHeHri.{Mr4 Tl.R-onocpegoaannux

BocnaJllTeJIrH;Ix orBeroB, ocralorct npaKTl4qecKr,r ueu:yuennrrulr. I,lueHno

nosrouy uerQopMuH, npenapar nepBoii ruHux npz gta6ere 2-ro runa,

npr4BJreKaer BHrzMaHr,re KaK noreHrlr4ajrEHbrii peryr{Top uefipoaocnalenlu. Teu ue



MeHee, KoMrrJreKcHofo aHaJrri3a erd Bru.rrH[{ Ha Ar4oQepeHquarbrr}To aKTvBarlu}o

TLR3/TLR4 u flypxHepruqecKLr x srrrHeurbHbrx nyrefi B acrporlr.rrax ts yo.]rotshrx

flrrepf:rrKeMrru ,{o cux nop He apoBoAnrocb. Arcrya,tuxocru ,{I,Icceprallun

npoluKroBaHa KaK QyH,{aMeHrajrbHoi BaxHocrhro r.r3yqeHr,rf, neipoaocnaleuux

npu uera6o:lruecKrix HapyrreHxf,x, TaK r{ npaKTr.rr{ecxoi aeo6xogtuocroro a

o6ocHoBaHHbIX KJreroqHbrx MoAenf,x An.f, 6uouuNenepuux 3a,4aq, B rlacrHocrlz B

co3AaHxrr ouounxenepntrx rKaHeBhrx xoucrpyxqlli, npoerrupoeannn yc:ronufi

KyJrbrlrBr{poBaHr4r Heipouu4aJbHbrx cucrev u pa-:pa6orre MeroIoB HanpaBaeHHofi

QapMaKo,'roru-recKoii peryrsrlfifi Kjreror{Horo MrrKpooKpyxeHr.ljr B paMKax

pef eHepaTI.IBHot MeArrrlrrHhr.

[r.rccepraqux BKJrroqaer BBeIeHr4e, o6sop ;rrzreparypu (1), pa:4en

<Marepua:ru n Meroabr) (2), pa:aer (Psy,Tr,rarr,r l.r ux o6cyx4enue> (3),

3arrro.reHrie (4), ocuorHrre BrrBoALr r.t cnr{coK rlr4TxpyeMoii rr.rreparyp;r 3 233

Ha[MeHoBaHHfi. Pa6ora ra:loNeua ua l3l crpanuqe MarruHorrnoHor.o .r.eKs.r.a,

u:r:*ocrpzpoeana 2l pucyurou u 4 ra6:ruuauu.'

B o6:ope nnreparypbr rroApo6Ho pa3o6paHbr coBpeMeHHlre .{aHHbre no

HecKoJIbKuM HanpaBJreHurrM: KoHrlenqur lrlruyuoueraoolu3Ma, cHfHaJrbHHe nyru

BocIIaJrureJrhHbIX peaKIILIf Ha KJrerorIHoM ypoBHe, oKcI.IJIxnI4Hr,r KaK KJrrolreBbre

JIUIII-rAHbre MeAI-IaropbI BocnaJIeHHt, 3ueprerx.{ecxl4fi Mera6onx3M acrpouxroB,

Tl-R-ercnpeccux $yHKrrr.ru B acrpouurax, nypuHeprurrecKarr clrrHatrrBaqrir B

L[-IC u cnoicraa MerQopMrlrla KaK Mo,4y;r.r{Topa vMMyHrrrera r4 Mera6oJrn3Ma,

O6:op no:eo:uer verKo Br,rAerrrrs HepeudHHr,re Bonpoc;r B r43yqaeMoi o6nacrn u

cnyxur HanexHofi reoperuuecrofi 6a3oir Ans. Qopvy,rupoaxz qeneit u 3aAarr.

O6sop uallrcau .qocraroqHo noApo6Ho, Ho 3ro He Meuaer ero Bocnptrrrtrll

6:raro4apx xopolrefi roflr'recKofi opr:alu3a\r4u.

B pa3Iere (Marepua"'rbr u Meroar,r)) noApo6Ho onacaH Arll:,airr

3rcnepIiMeHToB na nepauuuofi KyJrbrype acrpoql4ToB. Zcnonrsonannrrii aaropol'I

Ha6op ana,u.nluecKl-ix [o.{xo,qoB oxBarb]Baer HecKor.rbKo ypoeneii - or oUeHKr4

K;reroqHoi 6roenepreruru Io MoreKyfl.{pnoro npoQuJrupoBaHrir, Koropoe



LlccjreAoBaHrfi,

,4ricceprarlrifi.

BKrloqaer aHalu3 sKcnpeccr-ru reHoB (III-p a pea.unorra npeueau), lponeur 6e,rron

(nr'ruyuo6ror:ruur, I4@A) u npoQu:r orcununuuoe (uacc-cnerrpouerpur). Taroe

pa:noo6pa:ue I,IHcrpyMeHToB cBrrAereJrbcrByer o nponyMaHHoi crpare rrr

a caM KoMnJreKc MeToAoB noJrHocTblo cooTBeTcTByeT 3anar{aM

CaMbrii o6T,eMHbrfi z co4epNarelrHr,rii pa3Aen luccepraur,ru fJraBa

<Pery,rsrarul u nx o6cyxAeuue), Bx:Iloqarouar rr{Th KpynHrrx lroApa3AeroB,

Kaxlbrt t4 3 Koropblx nocJreAoBareJrbHo pacKpbrBaer or,qeltur,ri acnerr npo6neutr,

B no4pa:gele 3.1 c rzcno:msosaHlreM aHaJrrr3aropa Seahorse XFp a;rop

BnepBBre oxapaKTep[3oBaJr rt:MeHeHr,rr 3HeprernrrecKoro vera6olu:lra acrpoquroe

l]prl a,4anrarlur4 K HopMorJruKeMHqecKuM (5 vM) u rurnepnrur et"mtecrw (22,5

MM) ycloBr.uM. Ycrauoueno, qro 48-.racoeas a,{anraurlfi K BbrcoKori

(oHqeHTpaqllu fJrroKo3bl npxBo.{I.IT K cHnlKeHIiIo 6a:a:rr,noro fJrrrxoJrrta,

yBeII4r{eH[IO HefJrrrKoJII.ITrIrIeCKOrO 3aKXCJIeHI4I I,I nOBSXXeHI-IIO .qbIXaTe,.r6HOfi

eMxocrr4 Mr4roxoH.4pnii. MerQopMrru (2,5 uM) r4H,4yrlupyer Bap6ypr-no4o6utrfi

caB{f 3HepferliqecKofo o6MeHa B cropoHy fJTLIKoJIIBa c oAHoBpeMeHHbIM

no.4aBJreHrreM oKrrcJrrrreJrLHoro QocSopranuponanur. Ocrpaa cruvylrqua TLR4

(LPS) u TLR3 (poly(l:C)) He BbBBara 3HaqrM6tx rr3MeHeHufi napanerpoa OCR u

ECAR, qro yKa36rBaer Ha orHocr{TeJrr,Hyro QyHKtttroHanbH}To pa3o6xreHuocrb

3HeprerlrrrecKoro H r.rMMyHHoro MoAyret B acTporlr4ra-x B .{aHHbrx

3KcnepuMeHTalrr,Hbrx ycJroBr.Jrx. 3ror pe:ylrrar vurepeceu 4:r.r 6uouru(eHepHoro

KoHcrpyl.IpoBaHri.,{ KJIeToqHLIX lro4elefi neiponocna.reuur, nocKo:rbkT

cBLIAeTeJrbCTByeT O TOM, qTO MOAyr.rrqUS 3HepfeTl,IqecKofo cTaryca ac,TpouI-IToB

Moxer paccMaTpHBar6cs KaK He3aBucl4Mr,tfr xHcrpyMeRT ynpaBjreHrrt

BooIaJIIITeJIrHBTM orBeroM npl{ co3Aanuu merovutx nlarQoptr.

B nogpa:gene 3.2 uccJreAoBaHo B:rrr{Hue l,rer$oplruua ua quroxlrnoer,tfi oreet

npll Tl-R-crr.rvy:rxquu. Ilona:ano, r.rro rul]eprJrr.rKeMr.u ycuJrr.rBaer

npoBocrraJrr{Ter;Hr,rii orBer rrprr aKTr.rBaurilr TLR4: ua6.nlo4aercs roBr,rueH[e

3Kcnpeccurr TNFo, IL-1p u IL-6. MerQopur4H cHrrxaer LPS-urqyqrzpoeanuylo



sKcnpecchro IL-18 x ceKpequro IL-6 He3aBr4cHMo or KoHrIeHrpaquu rnroKo3br. flplt
TLR3-crulrynnqllu eQQerrrr lrerQopvuua croxHee: npenapar rroAaB:rrer

gKcnpeccr4ro TNFU. rz cerpeqlro IL-6 ro;rrr<o B HopMo rriKeMrrecKr.rx ycroBr.lsx,

r{To foBoplzT o KoHTeKCTHo-3aBrZCI4MOM XapaKTepe ero npoTl.IBoBocnajrl4TeJrhHofo

AeiicrBu.s. feuepaqru aKrrrBHr,rx Qopu nracropoga (A@K) crnry:rlrpyerc{ KaK

LPS, ran u PIC nprrMepHo B 3 pa3a, Mer$opMrzH Ha 3Tor noKa3are:rb He BJrurer,

Io4pa:gen 3.3 rocerqeH KoMrrJreKcHoMy ana.:ru:y npo0u:refi oxcurlrnuHos

verogou IJPLC-MSA4S. Bnepnue npoBeneH nolnouacma6nufi auumz 24

oKcl.Urrrnr4HoB I,I norr4HeHacbrrqeHHr,rx xI,IpHLrx KI-IcJIor Bo auer.ilerovuoii cpe,qe

acrpour.rroB. LPS uu4yqupyer BErpaxeHHoe ycuJreHr-re npogyKquu COX-

3aBxcr.IMLIX o(crrJrurrrrHoB, uerQopuun cHrrxaer oror 3QQeKT HgaBltct{Mo or

a.qanrallr4u K DrK)Ko:e. llpu PlC-cruvy,urquu npo$unr oKcurunuHoB KaqecrBeHuo

l,ttrofi: rruaneno nper.rMyrrlecrBeHHoe Bos,re.reHr4e LOX-:aBucHMErx nyreii u DHA-

npou3BolHbrx. Mer$opurur 4r.rQQepenqua,rruo MoAyJrrzpyer oKcnJrurrrHoBr,re

npoQu,ra B 3aB(cuMocrr{ or rura Tl-R-cruuy,T'a x KoHueHTparlua r,troro:r,r. 3ror
pe3yJr6Tar orKpbrBaer nepcneKTrrBrr AJr.a 6uouuNenepnoro ynpaBJreHu.tr JrfinriAHbrM

MeAr.raTopHErM npoq)r.rJreM KjreToqHoro MuKpooKpyxeHr,r.{.

B no4pa:ge:re 3.4 ucc:reAosaHH BHyrpr4 KrerorrHble cufHaJrrHEre MexaHri3Mlr.

MerQopunn csnxaer LPS-un.qyunpoBaHHoe $ocQopu,rr.rponaune ERKI/2 u
STAT3, a npu PlC-crnuy:rruuu noBErrrraer aKrriBaqun p38 MAPK u no.4aBruer

STAT3. Ioqr.reHHlre AaHHEre rroKa3hrBanr, rrro nporr.rBoBocnaJrureJrbHoe

IeicrBxe MeroopMr.rHa B acrporlHTax pearr.Byerc.{, no KpaiiHeii Mepe qacrurrHo,

rlep$ MoAyn.sIlHIo MAPK- u STAT3-:asucur'16rx curHajrbHbrx Kacr(aAoB, r.rro

BaxHo AJr-g IIOHU MaHHt MOJIeI{yJItpHbIX MeXaHI43MOB ynpaBJIeHIit BOCnaJII.ITeJI6HbIM

Seuormou r:rua.nbHblx KJIeroK.

B no4pa:4e:re 3.5 uccleAoaasa porb BHerorerorrHofo AT@ KaK

BocnaJll.rre:rbHofo crtlM;ira. llo:rytenurre AaHHlre foBop{T o roM, :rro AT@ (100

MKM) He HHAyrlripyer 3Kcnpeccun rpoBocrraJrr{TeJrbHbrx uHToKr.rHoB rr He

arruaupyer NF-rB, Ho MoAyJrnpyer npoOHrE oKcrrJrrrrLr HoB, crrrMyJrrrpyr crrHre3



PGD2, TXB2, 12-HHT, l1-I{ETE u PGA2 ,repe3 COX-nyrs. Aerop o6ocuoaauno

npeAno:raraer, .rro AT@-riHlyurrposaHHrri npoSu,rr oKcr.r;rxnr,rHoB cMerueH B

cropouy, cnoco6crByrorqyrc pa3perrreHxro BocnalreHr{r, yLrhrbrBarr HaJrrrqfie KaK

rrpoBocnaJrrzreJrbHrx (TXB2, 11-HETE), rart u nporuBoBocna,rure:rnrx (pGA2,

12-IIHT) uegraaropoe. Br,ur.lreuu cr.rnepruvecrue sQQerrur iraer$opr,runa u AT@

B HOpMOfJtI4KeMHqeCKr.rX yCJIOBItTX, KOTOphre oTcyTcTByror npu runepr,rureulrn. B

noApa3AeJre raKxe npeAcraBJreH aHaJrr43 4l nnnr4nHoro coe.U.rHeHur, rrro

3HarIIITeJrbHO pacu]Ilprer rraacmra6 .nranu4ounoro npoQuJlupoBaHus llo spaBHeHuro

c npeAbr.{yquMr.r pa3AeJraMr.t.

Hayvuan HoBLI3Ha Al.Iccepraqru o6ocnosaHa rr noA.r.tscp)KAaerc-t

coBoKyrrHocrbro noryqeHHbrx pe3ynr,TaroB. Bnepnue npoBeleHa KoMnJreKcHaJr

orIeHKa cocTo_sHr4{ 3HepreTt{rrecKoro o6Meua a nepruuuoi Ky.trEType acTpoqIIToB

npli aaanralruu K fHIrepfnuKeMI.IlI c r4crloJlb3oBaHrl eM 6IrouuNeuepnoro lte'toga

peaJrhHofo MoHltroprrHra 6uosnepreruru r;rerox. Bneparte npoAeMoHcrpupoBaH

KoHTeKcrHo-3aBr.rczuuft xapaxrep .qeiicrBt4.tr lrerQopuuta Ha acrpoqr{Tr,r:

pa3HoHanpaBJIeHHOCTE 3EQeKTOB B 3aBI4CI_IMOCTH OT fJII.IKeMrrqeCKOrO CTaTyca z

THna crr4MyJra. Bnepnue npoBe,q€H nolsowacma6nuit auutuz npodu,'I{

or{crrJrrirrrrHoB rrplr crHMynf,uuu acrpounroB AT@ u nora-gaua po:r; AT@ KaK

IloreHqrza;r;Hofo MoAynrropa pa3perneHx.s Bocrra;reHr4{. Iparruvecnal
3HaquMocrb pa6orbr o6ycroBneHa pacnlrpeHneM npeAcraBJreHr.rfi o MexaHri3Max

HetpoBocnaneHl.Lf, nptr Meta6o,ru.recxltx HapyrxeHlltx, r{To orKpbrBaeT

[epcneKTaBbt AJrt HanpaBneHHofo OapMaKonofhqecKoro eo:aefictgux Ha

Hetponrua.TbHble KJrerKr4, a rarNe co:gadr MeToAonofuqecKlTo ocHoBy AJr_s

AanbHetrxero pa3Brrux rorero.fi oii Nro4e:le xar 6aonnxeneDuofi nlardoourr.

{ocronepxocrr, pe:y,rrraroe o6ecneq14Baerc{ rprrMeHeH[eM qoBpeMeHHoro

KOMI1IeKCa 3KCnepr4MeHTaJIEHbIX MeTOAOB, BOCIpOIT3BOAUMOCTT,TO pe3yJILTaTOB B

He3aBucr{Mblx Ouo:totuqecrrzx noBTopax I,I KoppeKTHoii ctatucruqecrofi

o6pa6orKoi. Ilo,roxerua, Br,rHocrrMbre ria 3aulury, rroJrHocr;ro o6ocHoBaHbr

pe3yJr;TaraMri riccJreAoBaHvr. Jluvnui er:ra4 aBTopa cyrqecrBeHHr,ri: pa3pa6orKa



Ir,r3afi Ha 3KCnepr.rMeHToB,

r.rHTeprrpeTaqu.s,4aHHbrx,

3aMeqaHHt:

1.

ony6,lxKoBaHbr B 3 crarE{x B Mex.qyHapo.UHr,rx perleH3r.rpyeMErx n3laHvqx (Brain
Sciences, Cell Biochemistry and Biophysics, Biochemistry (Moscow.1.1, B ABlx r43

roroprrx Blaguc:taB tBJrxerc.{ [epBbIM aBTopoM.

B uenoM .qucceprallur rlpe.4craBJller co6oi 3aKoHr{eHHoe IrccJrgroBaHrre. Ho

nplt o3HaKoMJIeHI{Ii c MarepzaJlaMll pa6oru y MeH.f, Bo3HI4KJTII cJTeA),Iour4e

r.rx Henocpe.qcrBeHHoe BEIIoJIHeHLIe. o6pa6orra z
no.uoroBKa ny6nr.rKarluii. Ocnosubre De3vr6Tarbr

Orcyrcrnlre rlpsMoro u3MepeHriq {oc$opr,rnponarurq AMpK.
KJloqesofi Mexaara3M AeicrBx.f, lrer$opuuna, MHoroKparHo o6cyxAaeMbrx B

Al.Icceprarlr{H, - aKruBarfufl AMP-arrunupyewoi rporeunxuna:br (AlWpK). B
pa3Aene (O6cyx,qenue>> (nolpa:ger 3.1.5) [pr.rBeAeHa nogpo6uat cxeva,

cBr3rlBaroulas r-rurz6upoaanue KoMrureKca I 4uxare:nnofi qenr4 c aKTI4Bauue,

AMPK t.r nocneAyroqr.rM ycxJreHveM rJruKoJrri3a. Ho sa B olHoM

3KcneprrMeHTaJrEHoM pa3AeJre Her .qaHHbrx o6 ypoane SocSoprunpoaaHr.rx AMpK
B [3r{eHHErX yonoBr,t.sx. 3To co3AaeT pa3p6rB MexAy MexaHu crr4uecrofi uo4enrro
a o6cyxgeuuu r,t 3KcnepuMgHTaJrr,HbrMrr AaHH6rMr.t. Crozr xors 6u r pautax

oocyNgenrzl cocrarr,cs na ony6:ruroaaunbre AaHHLre o OocoopxnupoBaHu[
AMPK a acrporlurax rpr4 aHarorfirrHbrx ycJroBrzrx rurBHo orMerrir; 3To

orpaHr.rqeHue.

2, OueHKaMapKepoBBocnar[TeJrr,HoroorBerarrpelrMyr{ecrBeHuo

ua ypoeue nrPIIK. Z: nxru ucc:re.qoBaHHbrx MapxepoB aocna,reurrr (TNFa, IL_l p,

IL-6, iNOS, L-10) ua lpoeue 6e:rna verogov trI@A oqenuea,rcn rolrro IL_6. ftx
ocralrr,Hbrx npvBeAeHbr AaHHEre r{cKJrroqr.rreJrbHo no 3Kcrrpeccuu renoe (qpCR). B
prlAe cnfraeB ua6no4a:ruct pacxoxneHr.rr Mexny ypoBrurMr.r npHK n 6e.lxa:

HanpuMep, uts IL-6 npu PlC-cruuy,rrqzz c lraersopurzuou yporeur upHK
noBbrlrlarTcg, a ceh?eqxr 6elra cnuNa,tacr,. Arrop cnpane4lLrBo 3aMeqaer, qro

arrcro6oN4enze 6elna MoxeT 3arra3Ar,rBarb orHocr4TeJrr,Ho xHAyKrlrzu

TpaHcKprrnuvv. Tev ne uelree, AaHHbre tr4(DA xorr 6r,r l:rs TNF0 Ka-t{ KrK,qeBoro



[poBocnaJrr.ITer6Horo qrIToKI4Ha cyruecrBeHHo ycrrJIlIJIIi 6rr gorca-:arelruyo 6asy u

no3BoJrr{JII{ 6r,r ynepennee cy,4I.ITb o 6uo:rorluecrofi 3Haq[Mocra ua6,rro,4aemx

n:uenenui ercnpeccuu.

3. Me,rxlre 3aMeqaHus no oQop*r.lenurc. B rercre Alecsp.ta\un

o6HapyxeH prA crrrJrr{crr.rqecKr.rx r{

ueo6xoarlro ) c lpaHllrb nepen 3auuroi.

oSoplture,rr,cnllx He.{oqeToB,

B pas4e:re (I]eJrr.r rr saAa.{r4)

Ay6nupoBaHae npeAnom: ((KaK KaK DAMP-crarHana). B pa:4e,re o6cyxaeuux

(3,1,5) aorryrqeu nponycK cJroBa: (He3aBrrcr.rM6r or lpyrD BMecro ((He3aBucr4Mr,r

,qpyr or Apym). B pasgere 3,3.2 o6napyxeHa coAepxarerbHas oneqarKa: (KaK.qr.{

NG, rax n 4,ra NG> rropoe o6o:na.reuue cnelyer 3aMeHurb na HG, B
oQopMreHuu nolnucei K prAy pxcyHKoB AonylleHLr JrHtxHr-re 3aflrrr,le npn

o6o3Ha.reHr4r4 KoHrIeHTparIZii, a raKx(e e,4r.rHur{Hbre nponycKn npo6e:ros, Bce

3HAqXMOCTT

KOTOpbIe

.{onyrueHo

nepeqlrcJleHHBre rrorpelrlHocTrr Hocrr TexHrrqecKxfr xapaKTep r4 He 3aTpafl.rBaror

coAepxaHve xccJreaoBaHrir,

Buecre c reM, yKa3aHH6Ie :aMeqaltlrs He cHrrxaor

tLicceptau oHHoro l.tccreroBaHlir.,{uccepraqtr orBeqaer Tpe6oBaHrirM,

ycTaHoBJIeHHr,IM MOCKOACTUN{ rOCyAapCTBeHHLrM yHI,IBepCrrTeTOM I-IMeHU M.B.

JloMoHocosa K pa6oraM nogo6Horo po4a. Co4epNanue Aucqop.r.aul.rx

coorBercrByer cneqlta.lrbHocrr.t 1.1.10, Erzovexasura l,r 6uounxenepur (no

6uo:roruqecruu HayKaM), a raKxe Kpurepr.rlM, orrpeAeJreHHbrM rrn. 2.7-2.5

lloroxeHLlf, o npucyx.{eHrrrr yuenrrx ctenenei g Mocxogcxov focyAapsrBeHHoM

yHr.rBepcrrrere auenu M,B, JloMonocoea. ,{uccepraquounoe rccJre.qoBaHr.re

o+opMreHo corracuo rpe6oaanuru llojroxeHr,rr o coBere no :arqllre Auccepraqufi

Ha coucKaHrie y.{eHot creleHri KaHnr.rnara HayK, Ha coricKaHr.re freHoii creneHu

AoKTopa HayK Mocroecxoro rocyAapcrBeHHoro yHrrBepcuTera xMeHx M.B,

,lloMoHocosa.

Tanm o6pa:olr, coucrare,rr f op6areurco B:ragzclaa OJIeroBuq 3acJryxutsae.r'

npucyxleHrif, yrreHofr crerreHr.t KaHAr.rAara 6uoloruqecrux

cfleqxa]rr,HocrH l. l. 10, EuouexanuKa ll 6aouHNeHeoru.

HayK IIO



OQuquaarntri onnolreur:

IuTrout 6nonorr.r.Iecx[x nayrc, eegyrqtfi uayrurrfi corpy,{HrrK na6oparopulr
Elro$apuaxolorrau, (Degepantnoro rocyAapcrBeHHoro 6rcgNeruoro frpexleHr.r,nayru trlucruryra reoperfi.{ecKofi r-r 3Kcnepr.rMeHTanlHofi 6uoSrzsnnz pocclrficrofi
aKaAeMr4r-r HayK

Kpectr.rulrna Olrra B:raAr,ruzponna
'zA. 
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