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1. BOJIOKHA H KOMIIO3UThI

1.1. YITIEPO/IHBIE BOJIOKHA U KOMIIO3UThI

1.1.1. BO3IMOXHOCTMWU MCMONb3OBAHKNHA 7 MOoa
YITNTEBONTOKHA N KOMMNO3WMWUWMOHHbBIX MATEPWANTOB HA |ET

1 ZsBddgO Ry GUtcjdzjo 1. 1. /1 1 Oz ydats2P16.sB IsiL to | dzc
4. 5

J fMsOls j st dfnods sftse | REEMIsde Mmis g dagdvin difz ¢
Otcdzddtelze h jets C R tsdel dzgsO o CoBRBYtsLJydtsdzdzr 7 BOS |
MejHd Sttt 7 ®sydts o' Hjddls! OftesCshddyj MSE:s
vs0OC Y j BBMdzseo OdzO dzj 5B - SH d d3ts Mjlsded dH Afdiz ddi S22 j Rt L ta
Eazzyh j dzdv Mistelz § s B, uj MCadiid S s R B8d uj MSda Mot
BOjtedOdzss O jets Bfdss) {§oMiejHsstsd tOL dzq yc
M smMseMmlsealze hdr dL di3j MistczClskzter MOEF tc O tzO |
sBlMdzse dzj dzdz" = HEsMisd Y § jd3 or MsCs2 Msjfjded ods
feh jlseks hdj MmewLd BE s &l s saldds is ' GO 5B @delz.C
Ol s 3" , o fMtstslsea jlsMmisadd f o Odzj dzls dzts €' ¢  Enyj N s ¥
ftedotsHdls! € dL d3j dzj ded.¥ MbstekzSskzter d&OIsJ ted ©dzO

1.12. "3SMEPEHWNE OEOPOPMALNN YITNEMNMAACTUNKA C
MHTETI PUPOBAHHDbBIX B EIO CTPYKTYPY BOJ/TOK OH H blX
PELWETOK

[ORfidhsh. cC M dag.aRdZJw.qJ;.p;/:/Odzqco ¢ 53 5L dagtEfas dzdz
d ¢t dz.fnlsnGZBJSSuq’Q i ¢ 368369

l sdzsC sdzedzr | Bl egesoamMedy twihjbed (J1itg) wog dzw
SftejHjdjddw HjWsStd3OYydd d dOyddOsls ofj "dtej| ¢
ttOL dzd ydz' = Ctdistelz¢ yd2j Ismvisdzy gL dissjedis fls o i fifdzjdhds) dz
fmd Mmisj &34 ofmMtetsj dedetse s Ctsdzlstetsdzv 1 dzj g delstse € szl
BOjtedOdztso (1 sf) o WWHJ lteOMmdzj 2 ftetsd3y" h dzj dadzts i
OodOydodzdztse s dzOL dzOyJ ded v . Odz MmiPEAASE GO j dzd
sBteOL ytso bkcedzjf zOmMlsde O M foodsh! 8 ddalsj ctedtotso Odz
COdzdetesoaCd. 1 C0OLOdts, ybts dqLdjtejdedj HJWBStodiOyYC
GjLkd SOST M) dLdjte]ddydd f) SEESEO. & | O die dgt
qL d3j toj ded W By dlb  feddjdvils: v  fted dLikyjddo
mMsMlsQoadzwes M j2 HjWtstedzOydd o MmlstekzCIlskztej 1 s/ H zw
sBtcOL 503, dzOf NteXyflsjv. 3 j 8 dedzlz s o3j stsH d C 2 ol iz detg) ydekitsts o
CsdemstczC yd2 dL 1sf, Ctbtster j HsfkzMCOsIls ftojHE Ot
Otk 8¢ f jtojH dOYUOdsd { CMf zZ2OosOydd.
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1.13.NMONYYEHWE YT NEPOAHBIX BOMNOKOH W3 COEAWAHEI
MONEKYNAPHbBIM BECOM, MPNT OTOBMNEHHBLIX W3 HN3 K
YIrNEM BUMWOMACCH NYTEM 3KCTPAKUWNWN PACTBOPWUTENEM

Preparation of carbon fibers  from low-molecular-weight ~ compounds
obtained from low-rank coal and biomass by solvent extraction LI Xian, ZHU Xian-qing,
Kenshiro Okud#@ New Carbon Materials.2017.i = 2 1 {.41-47

1tcOCIsdyyj ME 5§ dmt ts
e dzj tetsH dgr = oz sdz|
o' MsC 82 yd dets?2, G-ozOo dz
9" M2 yjdzr o Stemts
tcOB BBIsj BN dz tcOMmMmdzsist
1 CMstcOC ydd tcOfmilseo s cd |
or MsCs?2 Isj B jtcOlskztcj
ftoej CtomMstetses KRdzeg wdzH df'L

LS sMeelsd &7 kedj2|

dmf sdz L v  ddcdedls dL
cdMmee by fyiy des{dgizO Wlis O dzd d
350A dMftsdz' L 59 Odziw | H

Carbon fiber yomis: LEMseOl O 9

+6pm or f Otcd 9 OdzOM! i tod

S B J teOskztc] . i OMmiso tste
ftod CEREGSEOBEIEj B & §odzyj d HoEY dhfsd Liss
o' f Otcdo Odzgd™ tOMlso stedlsj dzv . [ded BT ded M 6w Hj o
yj dzlstedW kze j L Olsj o3 ¢ d Mmdzj dz fzlsj o3 Is
s B j cOsktcs? @AOC ormsts HERGAGIS] 8C O sdzdL 50 Odzr 1 o
M yddzr¥ oodzeyjddy EkEedjtesHd 7 o tsdst dz 4 SH | t6)
bedzj esHdy 7 @ oBdzsC dzOf fMshmsOodvds 92 d 6,0

ftesd3 h dzj dedz" d3d k6 dzj tc s H @&RIEE tc o Bﬂztﬂzt‘sdz&dzq’ ﬁjisﬁl];%@a dzy dzc
s5B dZOtlky j dets, yYlsts ©OMsostedds j W©wOCydd Wodwslshw
Hdzv k¢ dzj totsH. (27 o) dapleddzts € ts dz

1.14NHHOBAUWWW TTPN MPMUMEHEHWW KOMIO3 VMPUNVAOHIBbIX
B ABUMAUWOHHbBIX ABUIATENAX

1 Sotgdd . vs Qtcd BR O jfolz,f fds.odp 0 4 £ QOiIs2DIE-" 2 ( OB.}AL

1 O3dzsets dzjls o ARSI MtdyPipt dDzy@sj dz 5 L BEyd
BOIsj e Odzts 9 ddzdzso Oydtsdzedzr &3 ftedy B3Od3 ftesj CIsdtc 590 ¢
dzd = , iyl MEWY oz B ssHO  jtojteOBSIsSCd dMmrBHAdE
HilsOdzd d dLHjd&JY OoedOydtdedets? IsjrdedCd, tMtseli dz
CoOdzdWdSC Oydodzedz = dMmfr sO0dzed?2 CtsdzmMflstekzCyd?2 dL €t
sfrils tjhjdfvwv of difis@ds: j ddedzseo Oydodedzr = L OH Oy, @ M
CodBf sLdydtsdedeg” = BOIsjtcdOdzse o Oo dOydtsdeder = Ho (G (
H dzw HBotsHGSd ©WHO HJjIOdzj 2 (fted qHJ oafmj ets, tc OB
Isj rndzsdzscedud BRI Bolyuoiplzj Hiz¥ hdds odzj Hicj dedj o5 6O
CsdeS Etoj destsf stsBdz’r §| tslsj ydiMmlsejdzder | Hodce Olsj dzd te
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1.15.3ABUCUMOCTb YNPYIrMUX WU TMNPOYHOCTHBLIX -CBOW
YITMTEPOOHBIX ®&®BMTIOB OT CTPYKTYPbl APMNWPOBAHWA

ekl RV.dglz d§j. 1 . j/RIOdzd SO CokfsL dydsdede & HOIs | to
2015.- v 21, i3 301-313

RMMdzi Hse Oder bkittkzedy d f totsipdssdyledsy dzr Mo 6 xfgdy
ddzj s hdr twOLde j odH' Otedddtelkzes M dr dzOf sdzdedIlsj dzj 2
oGtk jtedlsvdzO] dzd i, MY Oldi, dLeds d MmMHeade. 1|t
lrwodzj dzO L QadMmd dstsMmils! dhimdzj Hiseo Odadz' » =~ OOSC Isj te d
MstczCIskter Ottdddtetseo Odzd™w twWOMMBsIstej dzdz" = BOIsJ tod Odzts

116.KAK OOBAB/NPBKBAANA T PABHHUET HA MEXGIEOEIRB
cAoBWI OBBbIE CBONCTBA APMMNPOBAHHBIX BYO/VTIAGKPHOAIMALEIM V
QMNOKCNMAHBIX KOMIMO3NTOB

Effect of graphene oxide addition on the interlaminar shear
property of carbon fiber-reinforced epoxy composites

Han Xiao, Zhao Yan, Sun Jiaviing // New CarborMaterials.- 2017.1 -~ 21t . 538

sediYf sL dydtdedz jdzOdk@enjdash Az ¢ dzj s ezdzts f & ¢ 8 Medks Gyl
EBEY Y et § te] s of Gdpdittteg &) dztiop jdafzdesh dzs ¢ 5 o S dzts € dz®

LSO MdHds?  Mdsd ,  dGsHdEdyd sy Oddas? MisB Y d e st
UjlstcOG dH tetsW ste @dzmdCi@usidilae |  tc Oudndshy fifsjtedfols@ ddzi Wi 5 €zf) o H d
fd3ts dzj . tdLkd 5OIsT f sCOL Odzd , Ylsts sy dzts  f tsjozlz

BsHdW dydtofsp Odists t@OMls ®8 dz@' dz0 o Isj yJ dzdy tsfif @ ls ®nq dz
Hts dz@ s, YlstsB ' f sdzzydls: f tcd it 6. § &ICChpesHpglzdzd j ) d§s dil
ZOdB tsdz! h j2 fftaaxcfy dztigfijls  dzts 2 s Rkt pMH B G S 4  Md® d fmlslew A
BOIs j tefusdie®e 8, 05% or[hyd, swmdg BlgBcts, Isj B j cOOEZzWO
B dzO ko j dzd yj dzO A ¢ tc d ogjotizdigty 3+ amlPtg ySdets s8I I fdiad bsdzj dzd
L sCMdHdes?  Mmdstsdz’ d kdazyh jddj ds dgd W OL dzets?2 OH G,
LY s8¢ MdHdets2( ZBQ)siap(diny § 2
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1.1.7.MONYYEHUNECBONCTBBKOMMNO3NTA UCMNONb3OBAHWEN
MT NONMPOERRAHETKAOHM BONTOWHI 3ATOTABK3 YTIJNEPOAHOT C
BONOKHA

Fabrication and performance of aC/C composite using aneedled nonwoven carbon fiber
felt as a preform/ Liyan, Cuihong, Zheng Rui Mew Carbon Materials.2017.i = 21t . B

C/IC Ctsdi3ftsLdls Brdz fsdzeyjdz flzlsjds ~ddsdyd m& is2
ts9 s tstc dzr ftosf dlsr 9 Odzd j B3 Mzt dzs?2 d COBtsdedL Oyd
ztslsdzsmis f M1 dINY Szhdstse Odzd § d3 dedzsf tctse Bz  dzf is
G dzj tcts HAESCGABO dpjtsy @dzd yd MS dJ Mo t523DIsE @ dFAdEOm d3yd e LOfEts d
JLEzdz O fB8C0OLOdd, vyt Mjoow { CySdsdist L odsGE
sMisQodzv d&zO 24,5 d 52,88 [10 fted Ctdi3dOlsdzts?2 s d
790r% | Wjldf OaB@& Ss B sL s O. MmOtOCIsjte f Bote]
fsLdlsO Brdz fMmjoHty zOMmisd ydz d3. sts1 WW¥WdydJ ozls
SLdlOCY hEMbEO6 Gzv iz s &CS 5 Yk 54 0z2x 60D% S Rz i, s
S REIEDBY csSECLEdBEE sL dls BB EZOHOj]Is ftojotsMma SH dzs?2
jfdzsWdLrdyd MSddsd MmMets2MmMlseo OB, ylsts HJj &ZzOJIs it
HslssY dzd o des o3 te(OX . H)dAEEHzd3 H o d ¢ Ols j dzj .

1.1.8.0LEHKA TNOPWUCTOWN CTPVRTYBKIN3IKAMEPbL CFrOPA
HA OCHOBE _ MNMNETEHOTIO YIrnMEPOAHOTI O KAPKACA
KEPAMMWYECKOW MATPWLUbI

t OLddz0 ¢ . & ., (rigH GejdxOQlsd)s-ddaEsizts @ d u Jj i QELe.T ve. j1fipls dzd
T 41w, BO

) zOMmilstswh jj oty 3w H dzw f seor h jHafdrj-eustry g dzg kizfs d
CoBfsLJydddzse s dB3OIsjted OzO dMmf sdz! L 2§ smw  d3d IstcH
GOL so 52 w oL’ d3ts dzts A3 JC 19dudrffdsdzQ dzOL O G B is ts 9 &z dzd Bt Hs iz -

Celi3f sL d yd tsdzdzr 2 d30OIs t5 6 @ Grdets 2 f
o fsted Miss?2 fis thizdREOF tctts@B sIsj | to
, ByYyj &€ 0 fstedmiss? MstezC szt
| MestcOdedY (su) 20 BMmdatse j |
COoOE OMO. RMY 5dz! 1020 o dzdf ) dz51s
M smMsB O dL eslstse dzj dzd v e dzj
f sL o tsdzd dzts dLBj X Ols: f swo
dzf MY dztsh detsis jI®" nd § 8®C ted mts
tc O 9 dzts d3J tc dzts tcOMY tcj H j-dz] dzdz
CjteOBBdyd M ¥ BOIstedylz o L OG
t d MIpouecc cozoanus yenepoonozo kapxaca KC
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1.2. HEJUIFOJIO3A, BUCKO3A. YM B ME/IHITUHE

121. BUWOPA3NAT AEMBIE MONMTNME P HBIE KOMMNO3NMynmn f
MONMNNAKTWAOA N LUENNKMAOSIbI

it 8o ddzO w. )., , ¢ dgitEhifiPoagwods ¢sl. Pgige§ B dzw tcdz” § ity
g4 tod/M2016.7 v . 58 ,iu. BB

Il Emizsedwna of MsC IS &3 j tcOlskztedzr = MHoadeBo "™ =7 | H,
B S tesCted MisOdzdzd yd ME 82 yJ dzday ditssfy s . ) of fity ] dfrsod|n iy
StcOL &ZOG O s Mmis d ) Csd3f sL dyds Bradz o9 jHJjdzg o0
L dzd ydzts 2 s dzd € Iz dzw te dats 2 BOMMr . RL EZyg dg &34 - Od
dzlz y 4 dzdz" ~ Cesdli3f sL dyd?2, O kOSHdJ o ddc tsfif tfsts fgtted gzt
fsdz L 59 Odzd J ¢ d LieeXtslzd Y dzt) & g~ s dzse d yd M< d n d3d ISSH
eWsdzcsedW d BdBHJJGKOHdkz] d3dsMmMiIs! BBtOL ytse .

122. KOH®EPEHLWNA «PAOVWALVOHHBIE TEXHONOTN NU.
MEAUVLUHA »

Il sftesmr’ Ossdigdzts?2 dzOkSCd d Isjrdzd S dOIsaft B FOLB.. U j -
T 73 4.5

I 5ClwBtey 2016 lGf j )inAvisOeenGiEd e O SHOwjdsss OV § s o
C{ OHdOydsdzdz §j Isj mndesdzse d (. CHJjtedzOw &jHdyddzOe.
flesctc@dgded j toj deydd. 1 s ujdzdy Istdydsdmdzp? dzg telf
OCIskzOdz dzr § otftesmr Motej i3 dedesets MsMisswdedw, f to
L OtclzB j 3 dets?2 I B jHHS PR jjC ststcO® ¢ [ ¢l RRG@W dlse [ PV das
B dzd "gfgwy o0 Oxdzj 2N dJ o tesh’ LO®Y "N Jddv f gyt
ftosdL o SH ffffaQidzj Mslse . 17" &zO ftoj HMIsOo dzj d&zO ftetsHEZS yd
fsdzd dzj tede’ = S BBYsLJydtsdede = BOLjtedOdzse (1 sf ) | da
o tsdzts SaE@ZOH O h jets of MsCts?2 dish desyls! 8 d twwOHdBY tots
fOsdYsls tcOLtcOBSIsSOI! fflsddOdz’ dz@ 2 9 Oted Odzls, fitc]
ZO lsj yj Mise j dadats 2 fr o4 j o ts2 BOL j . [ OdzdzOW G OL
Codf dzj Sk dj d sBiMmfjudls dzgjL Ooadmddsr § ftsMiOe
M eHdW " dzgf &2V HIgMr PO dzy OCIEZOdz dets?2 L OHOYJ 2. 71
fetso jHjddY ©f jteOyd?2 shsjshddsjL 0o, N §shsswy ids
Csfis dzlz s Is ¢ Odz ZOf tcOo dzv 8 h d =3 tf @LiEN O dzcsidzm I s Iz S
B IsOdzdzd uj MEdd3 @eParge Ogsls B tsdzjjy UJlsClkzs WJEMIyY«
dzddzj 2SO0 | s teslsjL s IsOLBBjHEE] dadese s MEMlsOe O
OO dzis G 59 d sSB ZOH O] Is BdtMmtse d3j Misd dssmlis & fn s ¢
sBdMfjude OV (wOClsduidsdq 20y ¢ < dgff dziizDts Oqi@te O

[ dzv  oQtalPfuddd yd MO shse' 2 ddsjtejf ftoj HmlsOb d
LOMMS OLT 9 Ocetsfy! 8 ©OL©OBBES] d dJLcEGIEs dzj dzd
fso jtendesmisdy 7 d cdkzesSdR GyBEso' R ©Od sy d
tc O dz, McftesotsyHOsh damw ccds2der i3 f esyj M d. L
Is ¢ Odzd , MtsH Jtey O j 2 HT
Zrlkzuh jddvw diHdyd cdn
&y mmdzj Hise Olsj dz M 53
sBtOL Yytse dMm< kzMmmlis dzdzts

B
99, 99% kcedzj etsH O, B Jls B
j JIs dzf 8GO
sHdIsmw o

~
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1.23.HOBOCTMWN TEXHONOT NI: WMCCNEALOBATENWN PA3PA
QK3OCKENET And MNMOoXWMnblX JNKO4EWN

http://news.eizvestiacom

RMyrlsOdegdw 1 CLtsMCjdzjlsO fteso sHJdzd iy dzO@ HJ Inwl
Hstetsy Cj, CtbtotOw fjtdtsHdyjmMSd ftHjttedo OdzO {itsd
LIssd3 2 Hotsdna "HAxB toffste tslsizy 1y o dzcgy dadol tcOt|dz jsptis fidls j d2d. ¢
1 CLtsMmC j dzj Is, ftodL o Odzdzr 2 Mf OMOIs! ftsyddzr 7 dzv H|j 2
ZOL " 90 sV IsAP@ 2 IOUdrsd edslsi w)s.L tOMisy dzs Hd | d M
fp CotteHddOydi2 HodyjddW,-L Q O3y taaiay ¢ Bpiprc 2B wals detéfef
BN dls fsdzydls!: Mmdd! d'j Ehde’ d §jte] dBddiyj disaya
Bsckls dzj MisOfgktedlsivmwise ™ Ydats?2 SsH! BT 1 CL M j dzjls
Hj2Mlseatse Ols’ |, CsEGHO MmMdMmlsj B0 E{§ tcOo dzj@rdly's d3OYstd juH; Ji
o Cdzg ydismw OCIsdo dzOW GuUs@ H Hidey C O tcg Hisis 6§ M jisdgd Wi dzff &
dzj sB - SHJ A3 ofmjct 350 3d dzdzd j S 2dzv, o Qusisaed j & tsC
ftoj Hislso toc Ofistd{ls* o "jfctisdzdzy dz L Istej n tMdaseo dzr = 1 dzj d3J C
Cte j f dzj dzd 2 . 1 OB J Hicj dadz" J Ctej f dzj dgdw Mt H d dzj dz’ f
MiwcosftedotsHO®Bd. 1M L dzj i delsr 1 CLBMEJdzjlsO o f
Eilstets2 Mlso O MisMisOoadzv jls 4, 2 ¢ d dzts GRidi@dsdis@) dzddzts 1 jSj. tsff
f tctsa d dzd fy! &ZO HiMmMwisd HtBE d YyOn, ~nBHdoeNhdA | ft
fsHjtedado OdzO { tsdztsls dzts, Ylstser mMftcsesydtotso Ols iy
Brdzd ftetslsjLr dzd 3 dad&O ¢ S8 @ ot dztstintsH R 1 oy € J§ 1 CLBsME
HoBtctso Stizf Qdzdzp 5 otcj 3w dMfr sOded v . J f ZzOdzOr [df
LCLBMCjdzjlsO o tojOde dr 2 Efqzseadwa d bkE&jdz " jdzaf
Isj -n dzesdzse d 2, ® HJjCOBt] 2016 ctsHO ctokzf 2 c[fr]fr]
dzj 2tetsddgls | €lskigsd, Lotk d yYyOmisdyudts otsmmlsOdz
f OtcOdzd L ts9 Odzdz' = §f Oydj dzlstseo .  uSdmyfif§Cz dgibdﬁsﬁwfdaﬁ&hjcik;c{z,]@'
sy dz2r = MtcOB Ols™ 9 Odaed 2 . [ Odzdztsj] EfMmlstes2Mmlsots dMmir Is
sme sddzd M+ fH Jinfigfinds'j  tidpeR/detiiikbbe/Sg4FIFNOISQ

124 WCCNEALJOBAHWE CBOWCTB MNONUWYPETAHKO W|BARAON
MPOMN3IBOACTBA BVWNOMMOBAHTAC MomMouwb O COBPEMEF
QKCMEPMMEHTANbHDBIX METOOOB C LENbIO Y
QKCMNYATAHWHAbBIX XAPAKTEPUNCT UK

1 jdzv jolllg b dzif € BBMSC sEts5  dzO k2 Y dats 6.6 2006j- Gz 6. -B t [ 1t 01

ltej HMisOo dzj dzr¥ dlsetsodinMmzj v BEOLIPEB thifzPzts dzts | & d t
CtloOdfsBz. j Clstsds dMfdzj Hiso OdzdWw Wodkw jlsiw § ®&B 3PP o |
Hdzv ftesdL otsHMise O di3f d&zOdzlsOlstse M BdsOCIsdoder a3 €O
ftoj Hi wodzwe Isfpqw Y tser h jdzdzr | IstcjBtsSo Odedw BdfMmtse did
HsMIsOIlssydzs 9 Oy dzts, dHj dzlsd ydesfylsd d3j » @dadfswji fij SCdsnis ¢
l sdzdztejlsOdz wWodw jlsfmw tsyjde §jtemfjCldedy &8 BOIs t
ZO HOdzdz" 2 @ Bsdzj dzls dzjls HtsMisOlsydsr = Mo jHj ded 2
fsdzd ztcj IsOdats o f BdsOSCIsdodz a3 C OtBtsdzdL dtctso Odzalz ¢
Bt s Hd B! d Ly jd@ds nddetts zter o jth dshlsd| ¢
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