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AuccepraqlaoHHaq pa6ora B.O. Top6areHKo nocBFtqeHa KoMnrteficHor\,1y
ccrreAoBaHrlro 83a MocBr3l,1 oHeptert49ecKoro Mera6on143Ma ]/ Bpox4eHHoro

r4rrMyH TeTa B nepB rtHot4 KynbType acTpoqr4ToB B yCnOBfiflX HOpMO_ t1

runeprn KeM,4t4 np aKrLlBaLl r TLR3/TLR4 nypLlHeprfivecK X peqenropoB, a TaKXe
oLleHKe Bo3[i]oxHocTl,l MoAynrLlt4t4 3T X npoqeccoB tleT+opMraHoM Ha ypoBHe
crtrHanbHbtx nyrefi, qutoxnnoeoro orBera lr uela6onranaa oKcl4rrn HoB.
AxryanbHocrb reutb. F.e Bbt3b Bae- coM-eHqlr.

OopMl,lpoBa H Ie rMMyHo[4era6ony 3Nra Ka( catulocToFTelbHoi
MexqucL{unJlhHapHoi o6nacr n03Bonfino ycraHoBt4Tb recHyro B3ai/tMocBr3b r\.4e){Ay

aKT BaLlre[ BpoMeHHofo r4Mr\tyH[Tera r nepecrpoiKoti gHepreTugecKoro ooMeHa
Knerxr4. HapyueHtle ororo 6aflaHca ,'texrlT B ocHoBe xpoHl/qecKoro socnareH r,
conpoBoMarculero uJ poKrlt cneKTp He!4HSeKL]t4oHHbtx 3a6oreBaHfl{i, B Ton4 qrlcJ,te
.eipoFereHepar!4BHbte narorrofl,4t L{eHTpanbHoi HepB,oi c,4creMb'

T neprn{KeML1F, xapaKTepHaF AnF caxapHoro A4a1era v Meraoofl vecKoro
ci4HApoMa, paccMarpuBaercg ceroAHF KaK He3aB cuMbti npoBocnanrlTeflbHb ,4

+aKTop. Acrpoq Tbt, flBrFffcb Ha 6onee MHoroqi4cneHHbtMt.t rnularrbHb \,j11 KnerKaMrl
I\,4O3r4, 3aHtlMall]T KflrcqeBoe nOnOXeH!4e Ha nepeceqeHtltl 3HepteT gecKoro
[,rera6oru3Ma fi ut\,1t\tyHHb x peaKL]|ai: c oAHoi cropoFbt, oHt4 - ocHoBHbte
norpe6l4Tenr rfloKo3bt lt o6ecnequBatcT t\,lera6o,,]l,1,.tecKyto noAAepxKy Her,lpoHoB, c
Apyro,4 - sKcnpecc!4pytor +yHKq oHanbHbli Ha6op roflfl-noAo6Hbtx pellenropoe
(TLR), o6ecnevr'1earcul x ,q11++epeHLll4poBaHHbtfr orBer Ha 6arrepranuHsre u
Br,lpycHbre cTLlMyfl bt.

B KoHTeKcre aKT BHoro pa3Bqrtll KnerogHoi 6lollnxeueprur caqava
pailt4oHaflbHoto npoeKTrpoBaHfig Mera6on gecKoro oKpyxeH!4r KneroK np 06peraer
ocooyrc 3Ha,.rfiMocrb np co3AaH 614ouHXeHepHbtx Hefipo[r]ranbHbtx c14creM.
lloHn[,iaHL1e roro, KaK aAar]TaL{!49 acrpoilt4ToB K noBbt{ueHHoi (oHqeHTpaLlflr rflrcKo3bl
MoAr*rq pyer !4x iLR- nypLiHepl,4gecK onocpeAoBaHHbti orBet u KaK o1,r
flpoqeccbr MoryT 6btrb MoAyn poBaHbt Mer$opNl HoM, hMeer KaK

+yHAaMeHTanbHoe, TaK 14 np KnaAHoe 3HaleH e.

,4 ccepraLl oHHafl pa6ora cocronr r43 BBeAeHfiF, o6:opa lrareparypur,
pa3Aena (Marep aflbt MeroAbt), pa3Aena <Pe3ynbra:'.l v !1x o6cyMeHr1e,,
3a(flxlqeH F, pa3Aena <OcHoBHl,te pe3yflbrarbt 14 BbtBoAbt), cnficKa coKpatqeHni li
cnLlcKa LlfiTlrpyeMoi n!4Teparypbt. Paoora 3noxeHa Ha 131 crpaHnLle
Mau Hon cHoro reKcra, tlfinlocrpfipoBaHa 21 pacyHKotj ,1 4 Ta6n[L{aM!4. Cn coK



n Teparypbt BKnFlgaer 233 HaflMenoeaHr4r, 9To cBl,lAerejtbcTByer o xoporl'lelil
3HaH aBTOpOM CoBper\iteHHOrO COCTOFHUTF VCCneAOBantti B laHHoli o6nacTr1.

O63op n reparypbt coAepx r ct4creMar!43t4poBaHHoe fl3roxeHfle
coBpeMeHHbtx npeAcraBneH!4i oO rMMyHoMera60rfi3Me, crHaflbHbtx nyrrx
BpoXAeHHoro MMyHrrera, poflLj acrpoqrlToB B HeipoBocnareH L1u, Mera6onn3Me
oKcl4rr nIHoB l,'t cBo14crBax [aerQopMuHa. O63op non4gHo BbtcrpoeH, xopoLlo
cTpyfiypl4poBaH cnyx!{T ,qocraro\]Hoi TeopeTrlgecKoi 6a3oi ans nocraHoBKt4
3a.4aq.

Pa3Aen <lvlareprlaflbt rl lreroAbt> AeranbHo on cbtBaer r1cnonb3yeMbte
noAxoAbr: norylleHl4e nepB ,]Hot4 xynbTypbJ acTpol]l4ToB 143 MO3ra HOBOpOMeHHbtx
Kp5rcFr mHVV Wistar, aHafl|43 gHeprer L]ecKoro vera6on s[4a Ha aHarr 3arope
Seahorse XFp, oLleHKy oKcnpecc'i,4 reHoB MeroAoM Koflt4,recrBeHHoli OT_flUp,
l4MN1yHo6florr Hr, LIOA npo$ nrlpoBaHfie oKcl,,tfl11nr,4HoB Mero,aoM UPLC-I\IS/MS.
ly'cnoirb3oBaHHbli apceHafl [,1eroAoB aAeKBareH nocraBfleHHbtM 3atraqaNj !4

cooTBeTcTByeT COBpe[4eHHbtM t!]l,lpOBbtM CTaHAapTaM.
B gKcneput4eHTanbHoi qacrr pa6orbt aBTopot\rl BnepBbte oxapaKrep 3oBaHbl

1,.13[4eHeHIF oHeprerrqecKoro Mera6ofl113N1a acTpoL]l,1ToB tlpu vx aAanrat-lvltr't K

pa3rrrigHblM KoHqeHTpaUtlFrvt rnoKo3H c ficflorrb30BaHfieM TexHofiorr{t4 Seahorse XFp.
floKa3aHo, qro 48-qacoBae a$anra\t4y, K rr4fleprnfixeM (22,5 MM) npuBoAt4r K

cH XeH rc 6a3aflbHoro f!1[KontA3a, yBefl LleHuto Herfll,4(ol.I,1Tt.lqecKoro 3aKrcr.leH F 14

noBbrileH I to Abtxaren bHoi e[,4Kocl4 Ml4ToxoHAp finocpaBHeH ocHop|lloTn KeM ei
(5 mlV). Ocrpan cr MyleLltll TLR4 (LPS) TLR3 (poty(l:C)) He Bb{3btBaer
BbrpaxeHHot nepecrpoiKl,l gHeprer Llec(oro npo$rnF, qro VKa3btBaer Ha
oTHOCl,4TenbHyto aBToHotvtHocTb 3HepreTrlqecKoro oTBeTa OT KpaT(OBpet\4eHHOti
aKT BaLl[414 Bpo){AeHHoro MMyH TeTa. floKa3aHo Bn sH!4e N4eTSopMuHa Ha
r.|4roKl,lHoBbti orBer !4 reHepaLl rc AOK. lvleT+opMran (2,5 rvlM) cH Xaer LpS_
l4HAyLlt4poBaHHyto 3Kcnpeccffro lL-1F fi lL-6 He3aBtlcl4Mo oT ypoBH, rflrcKo3bt, TorAa
KaK ero Brl,{FH e Ha TNF-0 3aBr4cltr or rn KeMtigecKoro craTvca. flou
TlR3-afirBaq Me-rSopM H noAaBflFer 3Kcnpeccuro TNF_0 ta lL_6
npetlMyqecrBeHHo B ycjtoBt4tx HopMorn!4{eM11l,t. AAanraqrlfl K rllnepr-Il,1KeM1411
ycun14BaeT npoBocnan!4TenbHb[4 orBer npfi TLR4-crraMynFL{1,{l4, !]To cornacyeTcg c
KoHqenLluei SopfiatapoBaH r npoBocnanfiTerbHoro [i]era6on qecKoto KoHTeKcra.
OAHoli t43 nar6onee rHTepec8blx vacrei pa6orur rBrrreTcF KotvlnneKcHbtr4 aHarr 3
npoQfinei oKc n nrlHoB MeroAo[a UpLC-lV]S/lVlS. TloKa3aHo, vro LpS nrAyqrapyer
ycrneH e npoAyKLltlri COX-3aB crlMbtx oKcunlanLlHoB (11_HETE, 6_KeTo_pGFio,
PGD2, TXB2, PGE2) c MoA Srltltlpytou.ll,4M BnrlFHljeM rrneprn Ke[,jt414. Mer$op]\aLtH
cHr4xaer LPS- HAytl poBaHHbtfr c HTe3 ol,4x oKc nllnrlHoB He3aBrct4r\,1o or
aAanraqnn K rrrnKo3e. nptl plC-cI4[4ynFLlt4r,4 BbtFBreH KagecrBeHHo t4Hofi nood rbc
npelrNlyulecrBeHHblt\I BoBneveHt4eM LOX-3aBfic Mbtx nyTeti DHA_npox3BoAHbtx
(4-HDoHE). A[SQepeHLl anbHaF [i]oAynFq F npod,tnefi oKcr4rifinllHoB
l4er+oplltilHoM B 3aB!,icl4Mocl4 or rrna TLR-cruttyna u KoHqeHTpaqLl rrltoKe3r,l
npeAcraBrFer co6oi BaxHr,tfi op ruaHaflbHbli pe3ynbrar. OTAenbHbti 6lox pa6o-r
nocBFlleH 3ytleH to cLlrHanbHbtx MexaHfl3MoB. floxagano, qro mer$opnarr cnllxaer
LPS-rHAyq poBaHHoe Qoc+op nLlpoeaH e ERKI/2 ra STAT3, a ts ycnoBunx



fl,lneprnt1Ke[r44 TaKXe noAaB],tfleT 6a3anbHyjo aKTTIBHOCTb ERK,1/2. np plC_
cl'1[4ynqLrfi14 lrer+opM14H noBbruJaer aKTT4BHOCTb p3g MApK ,4 CHl,lxaer aKTTIBHOCTb
STAT3 ERKI/2. ero cBxAerenbcTByeT o KoHTe(cr_3aBr4ct4Moi MoAynFq l,t l\,4ApK_
L1 STAT3-3aBflct4Mbtx KacKaAoB. paccvorpena porb BHeKneroqHoro ATO KaK DAI\,4p_
ctrrgana. floxagauo, 9To ATO He LlHAyq pyer oKcnpecc lo npoBocnar reflbHbtx
Llr4Toxt4HoB He al(TflBt4pyer NF_KB B acrpoq rax, oAHaKo cyqecrBeHHo MoAyn pyer
npo+rnb oKcfin n,4HoB, yc nrlBaF c!1Hres pGD2, TXB2, 12_HHT, 11_HEIE, pGA2 no
COX-3aBuc ftaoMy nyrL1. ABTop BbtAB raer apry[4eHTflpoBaHHoe npeAnoj]oxeH e,,rTo ATO-IHAytlfipoBaHHbtri npo+ rb Moxer 6btrb ceroat c $a:oi pa3peueHrlF
BocnareH F. Ffineprnrxeunr cH Xaer gyBcrBl,lTeflbHocrb acrpol-I4ToB K AIO_
t4HAyqLlpoBaHHoMy ct4HTe3y oKc a nuHoB t4 noAaBnrer aKTriBa.lfiro cpLA2 p3g
I\,1APK.

B Ka,JecrBe HayqHoti HoBl,.13Hbt At4ccepraq MoxHo ofl\rerr4Tb:. BnepBbte npoBeAeHa Ko[,jnne(cHaF oi]eHKa oHeprer geckoro ooMeHa
(rfl,4Konr3a t4 oKlcnfirenbHoro +oc+op n po8aHrlr) B nepBfiqHou Kynbrype
acTpoLlt4TOB, aAanT poBaHHbtx K T neprn4Ke[4ut.1, B COqeTaH{,4t4 C
xapaKTep cfl,lKoli fix TLR_onocpeAoBaHHoro 14Mr\,4yHHoro orBera.. Bnepgure npoAeMoHcrpt4poBaH KoHTe(cr_3aBrict4vhtri xapaKTep Ae!1crBt4,
uer$opmtrna Ha acrpoLlt4Tbt, eurpaxaoLqricr B ul36 parenbHoti cnocoOHoc-,4
noAaBngTb cLlHTe3 npOBOCnan TeflbHbtx qrlToxl4HoB 1,1 oKcrln lLlHOB B
3aB ct,1MocTt4 or Tlana TLR_cTl4[,lyna (TLR3iILR4) l,] rfll,lKeM eeckoro craryca.. Bnepaure npoBeAeH nofiHoMacLtra6Hbtfi aHan 3 fipos nei o(cl.1nnnr1HoB npll
cfl4tvyaFllt4t,t acTpot-ll,1ToB ATO !a noKa3aHa ponb ATO KaK cneL{!4$ qecKoro
MOAyAgTOpa oKcInrn4HoBbtx KacKaAoB, noTeHLihaflbHo BoBregeHHblx B
pa3peueHIe BOCnaneH!4F.

. noxagaxa B3a!4MocBff3b l,13MeHeHfii oHeprerr4gecKoro [4era6on 3Ma,
c,lrHanbHbtx ny-ret (N,4APK, STAT3, NF_KB), Lll,,jroKlrHoBoro orBeTa !1

npo+hfleti oKcfin nrlHoB B ycnoB FX HopMo_ t4 rrneprfltaKeMt,lr, !]To
pacL.lJ14p9er npeAcraBfleHLjF o6 Il[4MyHoMerabon4L]ecKoti peryrFLltlu B l_lHC.

TeopeTugecKaq 3Haq14l4ocrb pa6orbt cocrol,4T B yfny6neHr npeAcraBj,.]eH o
[rexaH 3t\.{ax KoHTeKcr-3aBtlcrlnroro Ae!4crB[F laer+opM Ha B acfpot_l rax
pacu.r!4peHut'l noHrMaH|4F pon14 oKc!4nun HoB B perynFqll HefipoBoclaneH g Ha
6oHe Mera6on gecK X HapyLleHrfi_ TlonyveHHbte AaHHbte BHocgT cyllecrBeHHbtll
BKJTaA B pa3B Tue KoHL{enqtlu t4MMyHoMera6onrl3va UHC, Ae[aoHcrpupyF, KaK
3H-apreT/qecKfil4 CTaTyC KfleT(r4 onpeAenFeT XapaKrep Bpo)t{AeHHOTO MMyHHO|O
OTBETA,

flpaKTL1qecXar 3Hall!4i\,1ocrb 3aKrtoqaeTcs B Totl,,]To pa3paboraHHa,
KfleTOqHaF MOAenb ri4neprnrlKefti]t4fi Ha nepBl4qHblx acTpoq TaX MoXeT
paccMarprlBarbcF KaK ocHoBa 6 o HXeHepHoi nnarsopl4bt Anr r4ccreAoBaH ,
tllexaHL13MoB HeipoBocnafleHp t4 HanpaBjteHHoro SapMaKonorrl.lecKofo
Bo3AeicrBl,ls Ha Heiporfl anbHbte KnerKr. BbtFB-neHHbte 3aKoHoMepHocl4 KoHTeKcr_
3aB cl,1r\.{oro AeicrBl,4fl Mer+opMuHa oKct4r n HoBble npo+r{nu Moryr 6blrbqcnojrb30BaHbrAna paLl40HarbHoro npoeKTr4poBaH!.1F COCTaBOB rrrareflbHbrx cDea I



ycnoB!4li KynbTBr4poBaHl4F TpexMepHblx HeipornfiaflbHblx xoHcTpyKqllfi,

ooecnequBarclq x noBbtueHHy]o Bblxl,lBaeMocTb u QyHKLll,loHanbHylo aKT BHocTb

acTpoLl!4ToB B tvroAenflx AereHeparuBHblx 1,1 Bocnar renbHblx npoqeccoB

AocroBepHocrb nonytleHHbtx pe3ynbraroB o6ecneq14BaercF fl cnoilb3oBaH!4eM

KOMnr'reKCa COBpeMeHHbrX MeTOA14K, aAeKBaTHblX nOCTaBneHHbll\r 3aAa9aN4,

(oppeKTHb[\4 nnaH poBaH|4eM sKcnep [4eHToB, BOCnpOU3BOAI,IMOCTbIo AaHHblX B

He3aBLlcl,4Mbrx 6llonor gecKlix noBropHocrgx l'1 Koppehl Ho,4 crar crl,lgecKoli

o6pa6orKoi.
OcHoBHbre pe3ynbrarbr A14ccepraLlq ony64fiKoBaHbl B Tpex crarbflx B

Me){AyHapoAHbrx peqeH3tlpye[4brx xypHanax, B{no.]aF Brain Sciences, Cell

Biochemistry and Biophysics t1 Biochemisiry (N/oscow), a raKxe npeAcraBneHbr Ha

nFTLI (oHdepeHlll4Fx, B Tor\,1 vqcne [4eMyHapoAHblx (FE8S2024, l,4ran t). ABTop

FBnrercF nepBbrM aBTopor\4 B AByx ny6n Kaquli no ret4e A ccepraq , Llro

cBrlAerenbcrByer o efo BeAyulet4 B(naAe B nocTaHoBxy 1,1 Bhlno,rHeHfie

SKCnep t4eHTOB, aHan 3 r.4HTepnperaLl to pe3ynbraroB.

CyulecrBeHHbtx Bo3paxeHfifr no coAepxaH rc pa6orbl Her, oAHaKo ecrb
HeKoropbre He6onbLlre 3a[,tevaH F 1,1 KoMt\,leHTapL114:

3AMELIAHhE 1

Ha nporFxeH Bcefr paoorbt aBTop l,4cnonb3yer repl\il14H (<rfinepfjlfiKeMrF))

nprlMeH TerrbHo K KnerovHbrM SKcnepfl[4eHTaM in vitro. l\,4e)rqy re[4 noHFT e

<r nepffrrlKeM F) nptlHFTo cnonb3oBarb Aflfl onllcaHt4t naro+h3 onorl4gecKoro

cocToFHl4F opraH 3Ma, TorAa KaK B AaHHOM Crlygae TOgHee rOSOpl4Tb O

KyubrhBl,4poBaHr,r!4 acrpoq roB B cpeAe c Bbrcor{ot1 KoHLleHTpaqlaet rntoKo3bl (hlgh

glucose, HG). B cBF3r,1 c ar M Bo3Hl,4Kaer 6oflee uupoKl4i Bonpoc: FBngerca nLl 48-
LracoBan gKcno3 r-llrF acrpor.I4ToB B cpele c 22,5 naM rnpxoost 1,1[,]eHHo aAanraq!4efi

nu xe npeAcraBnFer co60i ocrpoe crpeccoBoe Bo3AeicrBue?

3AMELIAHl,lE 2
B pa3Aene 2.3 yKa3aHo, ,rro Mer$opN,lt4H nptlMeHFnu B reeeHLle 24-48 gacoB, oAHaKo

Ha p cyHKe 3 npeAcraBneHbr AaHHbte ronbKo.4JlF 24-.lacoBoi To.lKu. [loMl4Mo 3Toro,

He BnorrHe FcHa BpeN.4eHHaF crpyKTypa nporoKona: BXoAqr ill,1 24 gaca t4HKy6awv c

MerdopMl,4HoM B 48-sacoBoir nepuoA aAanralltltl K rfloKo3e nfi cneAypr 3a HUM?

,qononHrrenbHo: B pa3Aere 2.9 flpr onucanrr MeroAl,1Kl.4 pa6orut c anann:aropont
Seahofse XFp yKa3aHa nflorHocrb 5000 KneroK Ha nyHKy, rorAa KaK B pa3Aene 2.2

np BeAeHa nrrorHocrb BbrceBa 7,5x10u KneroK/nyHKy B 6-nyHo'tHble flnaHujerbl AnF

ocHoBHbrx eKcnep MeHToB. XenarerbHo 6onee .lerxo onllcarb sTanbl nepecaAK

KneroK B cneLl an 3fipoBaHHbte nflaHLllerbl Seahorse

3AMEqAHhE 3

Ha crp. 53 yKa3aHo, qro crarficrl4qecKaF o6pa6orxa npoBoAunacb no rpeM

noBTopHocrFM (nyHKaM) !a3 oAHoto oKcnep [leHTa. 3To HeyAaqHaF +opMyjll,lpoBKa,
tlrttA oco6eHHocrb oKcnep MeHTa? ly'cnonb3oBaHfie ronbKo rexH qecK X

noBropHocrei 6e3 BKnoLleH t 6lronorfl'lecx x (He3aBflcl4[4blx Kynbryp)

orpaH LJfiBaer crar crugecKyro HaA6xHocrb BblBoAoB 14 Tpebyer AononH!4TenbHoro

o6ocHoeaHrls. OTAenbHo He o6ocHoBaH Bb16op pa3n qHoro BpeMeHu qHKy6aLl 14 c



afoHr4cra[r11 TLR4 TLR3 (4 u 6 vacoe coorBercrBeHHo): He yKa3aHo, Ha ocHoBaH

KaK!4X KptlTep eB - fl TepaTypHbrx AaHHbrx l4lll npeABap TenbHbrx SKcneprlMeHToB

- 6brn BbrboaHbr oTl,1 Boe[/eHHbte roLrKr4.

3AMEtIAH14E 4
Ha crp. 69 yrBepxqaercfl, .rro npla TLR4-cr NlynFrl N,ler+opMl4H oKa3brBaer

Brr4FH e ronbKo ua lL-'lB, ognaxo Ha coorBercrByrou.lux fpa+rKax np cyrcrByror

AocroBepHbre fi3[rteHeH F Ta(xe AnF lL-6. Heo6xoAr,lMo n 60 rcnpaB Tb reKcr, nr6o
noFcHl4Tb, no.reMy lL-6 HaMepeHHo He BKfirc.reH B oro o6o6uleHue. KpoNle roro, npra

onvtca\t/ttA cHl,4xeHLlt ATO- HAyr]r,lpoBaHHoro c HTe3a oKcl4rl4nrlHoB B ycnoB gx

BbrcoKoi KoHueHrpaq rnrcKo3br (PGD2, 12-HHT, TXB2, PGA2, 11-HETE B HG-
rpynne H Xe, gela B NG) aBrop KoHcral,lpyer +aKr, He npeAnaraF

MexaHrlcl,rqecKoro o6bffcHeH q. Oocy)l(qeHre Bo3MoxHbrx N,ioneKynqpHbrx np gr,iH

ororo +eHo[4eHa (Hanp[Mep, 3MeHeH e aKTr4BHocr,4 cPlA2 vnu AocrynHocr,4
cybcrparoB) cyulecrBeHHo ooorar no 6br Hrepnperaqrrc.

3AMEI{AH14E 5

B o6cy){AeHfi|a pofl|a ATO KaK |\,loAynrropa BocnarreHflF (pa3Aefl 3.5) aBrop

Aeflaer npeAnonoxeH e o Bo3r\4oxHofi cBr3l4 BbrflBrreHHoro rpo$!4flt oKcr,4fl n!4HoB c

$aeoi pa:peLuenuF BocnareH g, oAHaKo, .rro6br gror BblBoA 6bta 6onee
apry[4eHT poBaH qenecoo6pa3Ho B 6yAyu]eM npoBecr AononH TerrbHbre

oKcnepllMeHTbt c cnonb3oBaH!4eM cefleKT!4BHbtx 11Hrfl6L1TopoB orAenbHbrx nyrei
[.4era6on 3Ma oKc n nl4HoB (HanpLiMep, vnr\6vtropoe COX finfi LOX).

3AMEqAHUE 6

1. Ecrb HeKoropbre rexH qecKfie 3aMegaH q , K TeKcry Ar,4ccepraqrl :

Bcrpevaercg pa3Hag a66peenarypa coKpauleH!4u Ha crp. I <..TnP-
onocpepoBaH H brx.. , . . ..TLR-onocpeAo sa Hr bti 4vrvyrHuri oreer..u. Ha crp. 53
grraeM (..8 3aBt4cltMocrl4 or nocfleaoBareflbHofo BBeAeF!4t coeAtlFeHL1fi..)), Ho ecrl/
peqb LIAeT o KynbType KfleToK, a He o SKcnepr4MeHTax c xl4BoTHblMr4, To KoppefiHee
I4CnOflb3OBaTb He <BBeAeHLle), a (annr KaL{UF tr'nn po6aeu,a coeA HeH F), Ha cTp.

68 <..TNFo), Ho BceN,r tvroAen np!4cyr.!a..) Bt1Ar,4Mo oneqarKa B,lecro <r\roAeflfi) HaAo

HantlcaTb (tvtoaennM>, oTAeIbHbte cTtlflt4cTt4qecKue c HTaKc gecKre norpeuJHocTt4

(Hanp[Mep, Qpa3a Ha crpaHrlqe 84: <N]oAeflb aAanrall!114 acrpor-lr4ToB x BbrcoKr4M

KoHrleHTpaLlflqM rrrroKo3br Mbr flpuiveHeHHbri B pa6ore, oH orKpbrBaer...ll) T.A..

Heo6xo,4 [,]o orMerrlTb, Lrro yKa3aHHbre (oMMeHTap Hl4cKorrbKo He cHUXaor
HayLrHol,l L{eHHOCTI,4 npeACTaBneHHOrO CC'IeAOBaH!49.

CoAepxaHrae ArlccepraL{ u coorBercrByer nacnopry cnell|4anbHocrfi 1.'1.10.

6 oMexaH Ka 6 o,iHXeHepLlF (no 6fionor gecKlaM HayKaM). B pa6ore
npoAe[4oHcrprlpoBaHbr K.f oqeBbre (oMnereHLlr4tl Knero,rHoi 6!4o14HXeHep :

nonygeHrle v Ban Aaqt4a nepB LrHoi KneroqHoi KynbTypbr, ynpaBneHfle

MeTa6on qecK r\4 crarycoM MeroK 3a c\]eT fi3MeHeH ff cocraBa cpeAbl,

KorI4qecrBeHHaF oqeHKa +yHKq oHanbHbrx napaMerpoB, pa3pa6oraHHaq l,loAenb
rr,4neprflrKervl,lll npeArroxeHa KaK 6 o HXeHepHat nnarQopMa Ang fi3yLreH t
MexaHu3MoB +apMaKonor gecxoi NaoAynFLl HeipornLlanbHbrx KfleroK.

flpeAcraBfleHHar AuccepraLl!4oHHafl pa6ora flBnqercq 3aBepLlleHHbrM



caMocTogTeIIbHbll\,1 l4ccrleaoBaH!1eM, BblnorlHeHHblM Ha BblcoKoM [,4eToAl4qecKol\4

ypoBHe c cnoflb3oBaHheM coBpeMeHHblx noAXoAoB MeTogHoli 6t4ol,4HxeHep !4,

MoneKynffpHofr ta KaeroL]Holi 6vonott/l/'. lTonyveutute pe3ynbrarbl o6lagarcr
HecoMHeHHoli Hay.tHofi HoBl43Hoi, Teoper 'lecKoi npaKT4'lecKoi 3Ha9fiMocrbrc, a

3noxeFHbte B ArccepraLl,4t4 BbrB04bt nonHocrbto 06ocHoBaHbl

A ccepraqfiff orBesaer rpeboBaHLlFM, ycraHoBrleHHbllvl MocKoBcK [4

rocyAapcrBeHHbrr\4 yHl,lBepc[TeroM laMeH lV].B. loMoHocoBa K pa6oraM no,qooHoro

poAa. CoAepxaHhe ALlccepraLllllt coorBercrByer cnellllarlbHocrl4 1.1.10.

S oNlexaHt4Ka 6 orHxeHep F (no 6t4onor qecKrlt4 HayKaM), a raKxe KpflTept4Fl\,1,

onpeAeneHHbrM nn. 2.1-2.5 nonoxeH F o np cy){AeHfill y'-leHblx creneHet B

MocKoBcKoM rocyAapcrBeHHoM yHfiBepcurere u[,leH M.B.noMoHocoBa

AficcepraquoHHoe ccneAoBaH e o$opN4neHo cornacHo rpeooBaH FM flonoxeHl4F

o coBere no 3aul re AuccepraLlfli Ha co!4cKaH e y'leHoi creneHtl KaHAlAara HayK,

Ha corlcKaHrae yqeHofr creneH!4 AoKTopa HayK MocKoBcKofo rocyAapcrBeHHoro

yHIBepc rera 14MeH!4 M. B.rloMoHocoBa.

TaKfiM 06pa30M, co14cKarertb Top6areHKo Bnagllcnae Oneroehq 3acnyx Baer

nprcp{AeH F y,leHoi creneHrl KaHA Aara 6!4onor 'lecKflx HayK no cneLl anbHocrtl

1.1.10. S oMexaH[Ka t1 6!4o!4HXeHep t.

OSxqxanbHbli onroHeHT:
AoKTop 6t4onorL19ecKfix HayK, AoLleHr, BeAyu.l14t HayLlHblt coTpyAHl,lK Ka+e,qpbl

+ 3l4onorfi14 genoBeKa x BorHbtx 6 onorflgecKoro +aKynbrera lv]ocKoBcKoro

rocyAapcrBeHHoTo yHl,lBepcflTera MeH lvl.B. loNloHocoEa

fop6aveBa LP.

0r06 ,PleKoHTafi Hbre AaHHble onnoHeHTa:

Ten: 8-495-939-14- 1 6, e-ma l: gorbi6T@mail.ru

Cnellt4anbHocrb, no Koropoi o+ qLlanbHbtM onnoHeHTol\4 3au.{llLleHa A ccepraq t:
03.00.13 - Sr43 onor t
A.qpec Mecra pa6ord: 119234, Pocc[q, l\,4ocxea, IleH/HcK[e ropbl, A. 1 , crp. '12,

S onor eecK!4i SaKynbrer l\ilTy, +7 (495) 939-10-00, e-mail: info@mail.blo. msu. ru


