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O6u1aq xapaKTepucrura pa6orrr

,,{uccepraqraonnax pa6ora BbrnoJrHeHa e @fEOy BIIO ..Boponexcr<2ft

rocy.4apcrBeHnlrfi ynanepcurer".

,{raccepraqlrx BKJrroqaer BBeAeHrle, rrrrl HraB r4 [epeqeHr qrarrzpyeuofi
JrrITeparypbr. Pa6ota r,r3JroxeHa sa 137 crpaHlrrlax MarrrrzHolrrcHoro reKora v
coAepx(r4T 46 pr,rcyur<or, 22 ra6ru4t'r,6r.r6nrzorpa$r.rto uz 164 nalrMenosaHr4it.

.{uccepraqrzonnax pa6ora [pe,4craBJu{er co6ofi norz.rHo BbrcrpoeHHoe 14
3aBepIIreHHoe Haf{Hoe I4ccJreAoBaHr{e Qr.r3r4 Ko-xr.rMnrrecKr.rx sar<ononaepnocreii
cop6qulr o-roro$epona Mo,4r{ip[qr4poBaHHoM nzcnorofi
METI4JIXJIOPCI4JIAHAMI,I KJIEHONTI4JIOJII.ITE Ii BEI'BJIETUC QAI<TOPOB, OIIPEAEIqIOIIIUX

ceJreKTzBHocrr cop6uzu.

IIo o6rervry ri crpyKrlpe pa6ora coorBercrByer rpe6onanr.rxv BAK poccuu,
rIpeAb{BJTteMEIM K AuccepTaUI4tM' IIpeAcTaBJIeHHbIM Ha coI{cKaHI,Ie cTerIeHI,I
KaHAr{AaTa HayK.

HayK IIo cler{r4EurBHocTr4

Arcrya.nrnocu, TeMbr
O4uofi r.rs BTDKHETx sa4av $lr:uro-xrrMr,ru cop6qlronnrrx [poqeccoB

flBrflercs. ycraHoBJreHrre 3aKoHOMepHOCrei cop6qrzrz 6uonorzqecKr4 aKTTIBHEIX
BerrlecrB (EAB) ua HeopraHr{qecKax cop6eHrax. B nacroxrqee BpeMr BLrrroJrHeH
gnaqlrrenrHlrft o6:neu TeoperalrecKux Lr 9KclepnMeHTaJrbHbrx ucclegorannft
celer<rnnnofi cop6qnrz BAB na cruurEx [oJrr.rsJreKTpoJrzrax. IIepcueKTrrBHocrL
npr,rMeHeHvr oAHoro r{3
6uotexnororr.rv, a raKxe

[peAcraBI,ITeJIef aruonrocuruiKaroB, KJIItHoIrrt4JIoJIura, B
B KaqecTBe MaTpr{rIEI Arq 3aKperrJreHl,Ir JreKapcTBeHHbrx



lpelapaToB t4 Br4TaMlrHoB, o6ycroBreHo ero Mr4KpoMe3orroplrcTofi cTpyKTypoft,
BbrcoKrrMr.r cop6q[oHHbrMt4 cBoficTBaMH, BO3MO)KHOCTETO rIeJreHarrpaBJreHHO
ri3MeH-{rb ero cTpyKTypHbre xapaKTepr4cTr4Kr{ r.r fvApo0r4rbHo-il4Apo0o6Hbrii
6ananc B npoqecce xzuuqecr<ofi
Kpl,Icr€urJrrrrrecr<oft crpyrrypu.

lro4r.r$r,traqzu 6es Lr3MeHeHrrr ero

ycraHoBJreHrre (przezro-xulruqecKr.rx 3aKoHoMepHocrefi cop6quu o-roro$epola ua
KJrr.rHolrr,rJroJrrzre uo4ra(plrqtlpoBauHoM r<rzcnoroii r4 MernJrxJrop cr4rrauaMu tl
B6I-SBICHUE

arryanrnoft.

Ocnonnrre Hayqur,re pe3yJrbrarr,r:
1. Onpegereurr ycJroBrrr z npoBeAena uo.qrzQuxaqur Kr{cJroruo-

aKTIIBTTpOBaHHOTO KJII4 HOTITI'JIOJII,ITA TpIiMeTT4JTXJIOpCI{naHOM II

AIIMETI4 IIAI{XJIOPCIIJIAHOM.

flosrouy Ar4cceprarlroHnas pa6ota Bacrzrteeofi C.IO., uanparreHua.r Ha

flBJIflETCfl,QaKTopoB, o[peAen{roq[x ceJreKTr,rBHocrr, cop6quu,

2. VcranosreHbr 3aKoHoMepHocrtr parnoeecnoft cop6qrEr,r o-:roxo$epona na
Kr{cJroTHo-aKTr4Br4 poBaHHOM t4 MOAr,r(pUq[pOBaHHOM Tpr,rMeTr.rnxJropcrrJraHoM rr

iquMerriJrAt4x;IopclrJraHoM KJrr{Holrr4rroJrr{Te. lloxa:ano, qro cop6qzlo o-
ToKoQepora oflpeAeJrrror cranv uolrocnofiuoro 3aKpe[JreHr{Jr o,-roro$epona na
aKTrzBubrx rlenTpax ra o6pa:ouanur accorlr4aroB B Me3o[optlcrbrx yqacrKax
cop6enr:a.,{aua oqenxa repMoArrHaMrrFrecKr.IM xapaKTepricrl,IKaM tronocloftnoro
3aKpelJreH'Ir o,-ToKoQepoJra Ha Kr.rcJroTHo-aKTr4Br{pOBaHHOM KJrUHOlTr,rJrOJrVTe.

3. Brrssreuo BJrr,urHrlre crpyKTypHbrx xapaKTepr{crriK r,r npupoAbr
peaKqr{ouubrx rleHrpoB uogzQr.rqnponaHuoro cop6enra, [on_{pnocrr4
pacrBoplrreJur r.r reMleparyplr Ha ceJreKTrrBnocru cop6qlrra o-roxoSepola.

Hayvnar HoBn3Ha rroJryqenHblx pe3y,'rlTaroB cocrorrr B cJreAyrcrqeM:
1. YcraHoereHo, rrro [oBepxHocrHiur nro4u$raxaqlrx KrrcJlorHo-

aKTITBI'IpoBaHHoro KJII'IHo[TrrJIoJIrrra MerI4IIxJIopcI4JIaHaMLI [poreKaer B pe3yJrETare

3aMeIrIeHIit [poroHa rr3oJltl poBaHHofi cz.nanonrnofi rpynnr,r Ha MerlrJrcr.rJraHBr r{
lporBJrrerc.fi B r,r3MeHeHllu rrprzpoAbl cop6qrzonnrrx rIeHTpoB, yMeHLIrIeHrrrr
fipoHr.rqaeMocrr{ r{ yBerr,FreHrau rlr4po(f o6nocru cop6en:ra.

2. flor<a:ano, qro cop6qux o - roxo$epoJra r,r3 pa36aBreHHbrx
pacrBopoB c MaKcr4MaJrbuofi eepoxrnocrLro orll{cbrBaercr Mo.rleJrbro Jlenruruoa.
Monocnofinoe 3aKperrJregrre o - roxo(pepoJra Ha Kr.rcJrorgo-aKTrrBr4poBauHoM
KJIIIHONTI,IJIOJII4 TE NPOTEKAET HA I,I3OJII,IPOBAHHbIX CIZJIAHOJIbHbIX IPYIINAX,

r{acrByroqr{x n o6pa-ronanr.rra no4opoguoft cBr3r,r c $enontnrru rr.rApoKcr{JroM r{ c
KacJropoAoM xpoMaHoBofo KoJrr,{a o-roroSepola. O6pasonanze Monocros o,-
TOKOQepOJIa Ha CI4JII4JII,IpOBaHHOM KJII4 HOIITI4JTOJTITTe OnpeAeJUrroT Av clepcr4oHHr,re



83aI{MOAefiCTBr4rr

r,r3orrpeHoftAHbrMr4

Mex.qy

rpynIIzrMrl o-ToKoapepoJra. @opur'rponaHrre accoqrraroB
rpyrInaMu uo4u$zraropa tl

0-

AJIKIIJILHBIMI4

rorotpepona B Me3o[opax cop6enra o6yclorneno esaauogeftcrwrrMrr MexAy
usonpenofi4uLrMrr pa,4[KaJraura o- roro(pepona.

3. .{ora:ano, qro cr4Jrr{JurpoBaur4e rroBepxuocrl4 KricJlorHo-
aKTr4Br4pOBaHHOrO KJrr.rHO[Tr4JrOJrnTa [pr,IBOAr.rT K yMeHbrrreHrrro ceJreKTr,IBHocTr4
cop6eHTa r< o-roroQepony, o6ycroBrenHoro crepnqecr<uv $axroporr,r.

4 . Onpe4enenrr I-l o6ocnosaubr flporr4 BonoJrox(Hbre rro Ha[paBJreHr{ro
I3MCHEHIi{ B 3ABI,ICI,IMOCTII CEJIEKTI'BHOCTI4 KI4CJIOTHO-AKTIIBIIDOBAHHOIO VI

vo4u$uqlrponanHoro Merr4 JrxJropcv JIaHaMrr K;rl,rno[TrrJroJrura r c,-ronoSepoJry or
lpvpoAbr pacrBoptrreJr{. llpz BO3paCTaHr{r{ [OJUrpHOCTrl paCTBOpVTeJUT

cpoAcTBa Kr{CJTOTHO-aKTLIBI'pOBaHHOTOHa6rroAaercr yBeJr14 qeHr4e

KJILIHolTr4JroJrr{ra K 0,-ToKo0epooy. 3$lfexflanuocrr cop6qul.r o-roroSepona na
Cl4 JII4JII,IpOBaHHOM KJII,IHOUTIIJIOJII{Te yBeILFIUBaeTCfl, IIpLt [epeXOAe K MeHee

lonqpHoMy pacTBopr.rTeJrro.

5. Br'rxgreHa BbIcoK€uI ceJIeKTIrBHocrB KI{cJrorHo-aKTvBI4ooBaHHoro
KJr[HOrrTr4JrOJrr4Ta K o-ToKOQepOny v3 gTaHoJrbHoro pacTBopa npv TeMnepaType
295K.

Crenens o6ocnoeauHocrrl HayqHbrx no.noxenuft rl Br,tBoAoB

,{octoeepnocrr pe3yJrETaroB, [oryqeHHbrx e pa6ore onpeAerserct
t4 crroJrb3oBaHr.reM KoMlJreKca coBpeMeHHbrx 6rglrro-xr,ruullecKr{x MeronoB
auarv3ai ?IK er Y@ cleKTpocKofilrur, Hrl3KoreMneparypnof aacop6t6uulnecop6qlu.r
a3ora, KoHKypentnofi a4cop6qr,rlr BoAbr r4 ToJryoJra rro [porleAype Beftrxaruua,
peurreuoQasoBoro aHanu3 a v ALruaMrrqecrofi TepMorpaBr.IMerprara. florasana
BOCrlpo 143BOAltMOCTb pe3yJrbTaTOB HCCTeAOBaH r4r.

Ilparcruvecrcoe 3Harreu[e pe3yrbraroB

flolyuennrre 3Kc[epr4MeHTaJIBHbIe AaHHbre nroryr 6rrrr ucrroJrrcoBaurl nppr
NTr6ope paq[oH€UIbHEIx ycIoar,rft B TexHoJIorTII{ BbIAeJIeHI4' I,I KoHI{eHTpI{poBaHII'

6uororraqecru aKTIzBHrIX BeqecrB. Ha ocHoee KoMnJIeKcHoro [ccJle.uoBaHrrrr
Brrvl{I{r4fl pa3rrrqH6rx QaKTopoB Ha ceJreKTr{BHoe B3ar{MoAeiicreue xr.rMr,rqecKv
MOAr4(plUUpOBaHHOrO KJrr4HorrTr,rJroJrlrTa, peKoMeHAoBaHHOfO B KarrecTBe
snrepocop6enra, v ct - ror<oQepona [peAJroxeH ra o6ocnonan cnoco6
ceJreKTrlBnoro BbrAeJreHr4tr r,r KoHrIeHrpvpoBaHVt anl$a-roxo(pepona v3
pacrr4TeJrbHbrx MaceJr. Honugna cnoco6a [oITBepxIeHa [areHToM Ha
rco6pereHue P@.

IIv6.nurcannr.r



Anrope$epar: z orry6rv xonaHur,re pa6orrr orpaxaror ocHoBHbre floroxeHr4s

iql,Icceprarl[ri. Pesynrra:rrr pa6orur AocraroqHo [oJrHo [peAcraBJreHbr B )KypHaJrax,
peKoMeuAoBaHnrrx BAK (7 crarefi): Xypuan Szruvecxofi xr4Mur4 (1 crarrr),
Poccuftcrrze HaHorexHoJroruu (l crarrx), Konnoz4nrrft )KypHaJr (l cramx),
Llzsecrufl, BY3on. Xulaus, r.r xr4MrrrrecK€tr rexHoJror[rr (2 c;rattu), Cop6qzouurre n
xpoua:rorpa$rrqecKne rrpoqeccrr (2 warru), a raxxe n c6opnurax rpyAoB
MeNgynapo4urrx u BcepoccuficKlx Kou(bepenur.rft n 1 narenr na zso6pereurae
PO.

Percouenaauun IIo [cloJrb3oBaHr{K) pe3yJrr,TaToB H Br,tBoAoB

AIrCCepTarIIII{

Peoyrura:rrr rncc.ne4onaunfi C.IO. Baclrntenoft uoryr 6Hrr noregHrr Ars
HalnrHr,rx u Bbrcrrrrrx yre6nrrx saee4ennfi: Mocroecxoro rocyAapcrBeHHoro
yHlrBepcr,rrera rzu. Jlolronocona, I4uctttryta BbrcoKoMoJreKyJrrpHrrx coegranenr,rft
PAH, Cauapcroro rocyAapcrBeHHoro yHr{Bepcnrera, a raKire B r,rubrx
opraHr,r3arlurx, 3aulrMarorlr4 xcq riccJreAoBaulrrMr4 s o6racrn cop64u.r 6uolorr,rqecrur
aKTTBISD( BeUeCTB.

O6rune 3aMeqagrrfl

l. 9ervr o6ocnosaH rrr6op rnrano[Tr.rJroJrr.rra 4nr cop6qzrE o-ror<o(pepona,
ecJrr'r oH B Harr.rBHoM cocrorHlrrr ue cop6upyer gror xrrpopacrnopuurrf suraMriH?

2.Hapuc. 4.3 u 4.21 Ar{cceprarlvr4 (puc. 9 z l0 anrope$epara) AaHbr cxeMbr
MexaHrr3Ma MouoMoJreKyJurpnoi a4cop6quu o-roro$epoJra Ha rroBepxuocrrr
KI{CJIOTHO-aKTIIBI{pOBaHHOIO I4 CLIJIIIJILIpOBaHHOTO KJII{HOnTI'I JIOJIIITa, U3 KOTOpEIX

cJreAyer, qro opfieHTarlurr MoJreKyJr gToro flptrpoAnoro IIAB B o6ovx cJrf{arx
npaKTugecK[ ropr43oHTan bHas. Tar KaK BeruquHbr yAensHblx noaepxnocteft orux
cop6eHToB tr3BecrHbr, To [poBoAr.rJrvrcb Irvr pacqerbr nocaAorrnbrx nnoulagor 31
MOneKyJr c rleJrbro orlpeAeJreur4r r4x oplleHTarlr{Lr B rrJroTHoM tltonocnoe?

3. llolyrennrre aBTopoM r,r3orepMbr cop6qnz KaK rra KtrcJrorHo-
aKTLIBIIpOBaHHOM, TaK vI cvrItr4ItvpOBAHHoM KJrr.rHolTI{JIOJrrzTe (puC. 4.7,4.9,4.16,
4.17) unaeror rro ABa ropr.r3oHTaJrbHbrx rrJraro. C .reN4 cssgaHo H€uurqlle BToporo
IJIaTO Ha n:Oreouax?

4. Ha naru B3fJrrA, r pa6ore He.qocrarorruo y6e4urenlno o6ocnosaHo
BJILI'HI4e nOJItpHocTU pacTBOpIrTeJIt Ha paBHoBecHbIe XapaKTeKpIIcTIIKI{

a.4copoquu o-ToKo(pepona Ha KLrcJroTHo-aKTr,tBupoBaHHoM r.I ctrJrrrJrr.rpoBaHHoM
KJII4HOIITIZJIOJII4TE.

5. B :rerc:re Ar{cceprarlr4l,I, a rarc(e B BbrBoAax 4,5 ,6 ucnon*yerc{ floHrrrr.re
CEJIEKTI{BHOCTI . KAX IPABIIJIO, AJI' ONPEAEJIEHWI CCJIEKTI'IBHOCTII NPI{MEH'IOT



BerrlecrBo cpaBHeHI{JI. ![ro no4pa:yMeBaer aBTop, KofAa l{cloJlb3yer repMVH

<<cererrr,rgHocTb>?

6. Ha crp. 93 4uccepraqr4vl Belrrirvrtr:rra W (r/av') Ir3 ypaBHeullx (4.9)

orua6o.rHo Ha3BaHa yAeJIbHbIM o6teuou cop6eu'ra, TorAa KaK oga I'IMeer

pa3MepHocr6 rlJlorHocrrr. Vqr.rrrrnaet.nu BeJII{q[Ha W o6lelr nnyrpennzx nop?

7. B ra6truuax 4.6, 4.7 guccepta1rrtr kr B ra6nuqe 2 anrope$epata

lpI4BeAeHI'r paBHoBecHbIe KoHCTaHTI'I agcop6qun - Kr-, IIMeIOUIat pa3MepHooTb

gv'/u1ro.lu,, u 6e:pa-:uepuuul KoHcraHTa K'. CooreercrB)'Ior JII{ o6e roncranrrr

JreHrMropoBcKofi MoAer[ a4cop6qr{ra?

8. B pa6ore Bcrpeqarorct orura6rrz, Ha[pI'IMep, [yHKTyaIIlIoHHbIe Ha crp. 5

(n qenz pa6otr), crp. 104 (n naulreuona:auun.4.4), crp. 85 ("rlsonpenofi4urrfi"

BMecro "Il3onpeuoLl4nrrft ").

Oqenrca KarrecrBa oQopu.neuna pa6oru

,{uccepraqux HarMcaHa rpaMorHblM Ha)rr{r{6IM s3brKoM, oQopv:reua c

r4cnoJrb3oBaHlleir,r 6olrruoro ua6opa [epB[aIHbIx gKcIIepIIMeHTdIbHbIx AaHHbIx II

uJrJrrOCTpaTrrBHOro MaTepllana. Br'r4epxaHa JlofuqegKa{ IIocJIeAOBaTeJIbHOcTb

rr3JroxeHl,I.t: o6rop rulreparypLl, oflucaHue o6serros I4 MeroAoB trccre4oBarrt|r*,

gKcnepuMeHTajrbHbre AaHHbIe, o6cylKAeHlre pe3yJl6TaroB Il BbIBOArr. o6SOp

Jr[Teparypbr Aaer IroJIHoe rIpeAcraBJIeHIre o coBpeMeHHoM cocrofHl4rr

nrr6pannoro HanpaBJIeHIrI uccne4onanufi .

3an.nroqenue
Cgenannr,re B6I[re 3aMeqanvfl He MoryT LI3MeHTITB o6rqyo [ono]KI{TeJIBIryn

orIeHKy pa6orEr, Ha[paBneHnyn Ha pellreHlle BaxHoii nayrnoft npo6neurr:

r{ccJreAoBaHrre cop6quoHHblx csoftcrs HeopraHliqecK[x cop6eHToB IIo

oruorrregrrro r 6r.rororr.r.recKl,I aKTI,IBHLIM BeIrIecrBaM Ha rIpI'IMepe flpfipoAHoro

IIEOJIIITA KJIIlHO[TI]JIOJII,ITA.

,{r.rccepraquouuax pa6ora Bacrlruesofi C.IO. o:rse'raer BceM rpe6oeanraxu,

lpeAbtrBJrreMbrnr BAK K KaHAI{AarcKIrM4llcceprallurM. Marepuarbl Alrcceprallru

AocraroqHo IroJIHo rIpeAcraBJIeHbI 7 ony6llrroeanHblx crarb.tx, I na:renre P@ z

onpo6r,rponaurr Ha ecepoccrnftcr<zx n MexAyHapoAHr'IX ron(pepenquxx.

flonfreunrre pe3yJrlTarLl rIoJIHocr;Io coorBercrBylor 3ajIBJIeHHbIu n pa6ote

rIeJr{M rr 3aAaqaM. co4epxauze aeropeQepara orpoKaer ocHoBHbIe rr4efi 14

BbrBoAbr Ancceprallfi Ir.

,{uccepraquonnax pa6ora Bacunreeofi C.IO. upe4craBJuler 3aKoHqeHnyrc

HarrHo-KBaJrr{$uraquouuyto pa6ory I,I cooTBercrByeT [ac[opry cfiequ€rilbHocrl4

02.00.04 - (Dnsu.recra{ xrrMta*) coruIacHo KoropoMy B Aurcceprallrll4 rl3ytleHbr

coo6enrrr Ha ocHoBe HarI,IBHofo, KIicJIorHo-aKTIrBIrpoBarrHoro 11



crrnIiJIItpoBaHHoro

3AKOHOMEDHOCTI4

ycTaHoBJIeHbr

fpaHnrlax 3rlrx

lprrpoAHoro qeonvTa KJIIIHoITIIJIoJIT4Ta,

coD6rrr{oHHblx tBJIeHI4fi Ha Mex{da3Hbrx

copbeHToB B opraHliqecKlrx cpeAax, [peAJroxeHLI MexaHI'I3MLr npoqeccoB

cop6quu B rrrupoKoM LIHTepBaJIe KoHIIeHrpaII[ft o-roro$epona.

B 4uccepraquonnofi pa6ore Bactrnresofi C.IO. co4epNllrc{ perlreHlle

3AI\aqIjj r.rMeroqeE B€I)KHoe TeopeTllFlecKoe It IpaKTI'IqecKoe 3HarreHI'Ie, oHa BHOCITT

cylrlecrBeHHbri nxnaA n $zsuuecryro x[MI{Io cop6qraonnlrx qsreuuir B qacrl'r

ycraHoBJreuwl B3aI4MocB.t3I4 MexAy feoMerpl{tlecKoft orpyrrypoft u xuvuefr

rroBepxHocrrr cop6enra, oco6enuocrxurr Blrprrr:eur^ cpeAbl Ir 3aKouoMepHocrrMl4

pannouecnoi cop6qr,Ira. llo arryanrnocrrl [ocraBJlennoft saAaqI,I, HoBLI3He Ii

npar<ruvecroi 3gaqr,rMocrrr rroJrln{eHHbrx p$yJrbraroB Al4cceprallnoHuas. pa6o"ra

Bacunresofi C.IO. "PasHonecrax cop6qrzr o-roxo$epola na uo4zQuuI'IpoBaHHoM

KJlrHolrr{JroJru:re" noruocrbro coorBercrnye:r rpe6oBaHI,IJIM "llo,roNenuq o

flp[cyx,qeHrrrl f{eHbrx crenesefi" (yre. nocraHoBJIeHLIeM flpanurenrcrna

Poccuficrofi @e4epaqurz }ls842 ot 24 ceurx6px 2013 r.), npeAb{BffIeMbIM K

Ar4cceprarlrrtM, [peAcraBJIeHHBIM Ha coucKaHl{e yrenofi creleulr Ka'op'v4ara

xvMzqecKrrx HayK, a ee aBTop 3acJIyxI{BaeT IIpucy]KAeHHs ucrorr,roft cTerIeHIr lro

clequ€urrHocrr4 02.00.04 - @zeuqecraf xrrMI{rI.

Or:gsre no Ar{cceprarluoHnofi pa6ore r.r anrope(f epary Bacltnr,enoii C.IO.

"PanHosecHaq cop6qux o-roroSepona Ha nao4u$uqlrpoBannoM KrI,IHolrI4rorLITe"

paccMorpeH r.r o4o6pen Ha 3aceAaul4u xalpe4pu Qustluecxoft xrrMr4vr u

xporraarorpa(fzz Cauapcrofo rocyAapcrBeHHoro yHnBepclrrera 05 uapra 2015 r.

(npororon J\lo9).

Or:rre cocranreH:

,,{oxrop xr{MlralecKLt x nayr, npoQeccop

KaSe4pu Srarrvecr<ofi xvMLrv t4 xporuarorpa$r, # hUilt(A.B. Eyaanoaa

,{oxrop xr.rMr4qecKr.rx nayx, upo(peccop, 3aB. r<aQe4pofi
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