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1. BOJIOKHA H KOMIIO3UThHI

1.1. YITIEPO/IHBIE BOJIOKHA U KOMIIO3UThI

1.11. APOYHBIE MOCTHBI C IIPUMEHEHHMEM VYIJVIEIVIACTUKOBBIX
APOYHbBIX 3JIEMEHTOB

[oHBCddsa OMCkispddg . ,f R OdH' §dae. s WdflstelzS yd4
Cdisf s5L dydtsdede . F 201901 3 to( Dbz P2

{ OfMfBsslstej df otftesh’ ©OLLOBsKSd d Mistidgs, d
bcdzj f zOfMsdStsor 7 Osydey 7 L dzj i3j delstse. 1 eskslscft
ftsL HOdzdzO" © bz lbjndsdsedw Mstesdlj d ko O dgtsfl
Vdzj gj delstse L fsdddsjtedsy 7 CodkfsL dydsdds R Ok jited
SOk 155 ©OL©GOBSIOdREs? kjhidsdsecdd &sckls | B
BsMsse’ | Mestky jddy f EOMMs2 o 20 ©OL dojde hj?2
d o 5 ©OL ®jdhj2 5 MeOsdy dzd® Mt MlsOd dzl &
MsCtOdls! O@isihtslsj d Msots d L CMYkkOOYyds Mt
BsMisO &0 Mstsdlj d des? B dzE) o, L Qdsddkd s o sz ¢ t
LCtsds®Rd Ui MSd) fwslsjted d kdjdd hdls! L OcewL dzj dzdlj

1.1.2. AHAJIN3 3ABUCUMOCTH MMAPAMETPOB CUTHAJIOB AKYCTHUECKOM
IMUCCHUHN oT N3MEHEHUA CTPYKTYPbI YIVIEIINIACTHKA IIPH
IMPOYHOCTHBIX UCIIBITAHUAX OBPA3LIOB

ulsjf ORS9gPOBOL @dzme QlsOlj .00 .s ShlstkSydd dL S By
BOls j o @akss-s 2 ( I & 58965

ltcdo jHjdzr tojL EdsdsClsrd Mife sl 2 BKOL ytsea di l
otsdzsCsdz Torayca ©v800 f Ctdzyj delstcOlststotsds dzOf towW ) §
SHdsote] B3 degdesd3 oL HJj2Mised(d fMsOlsdyj M 2 d Is j
LOo dfd Bsfls: hdsse d' 7 dd? W)igdOdzsde 1O Sz Ots @ dgjj it s
MlsOldyj MS 52 d&OckiL Sdf ! fifls Ols fdgtj € G 0 dz@ ¢ to fLifijdzj H
odzdwdzdj Isj 3 jtcOlskzter dzO® tOLtkh jddj ®EOwdyr o
{Yyd dzgj 20 Mo wiL! dBjyxHE L i3jlcigdafjds Wsdetes dzzdgd dzdzitiA
f OteO®Rj steOB] Mdc dzOdEss ¢ ¢ .

1.1.3. IABEPHAS PE3KA U3JEJINI N3 KOMIIO3UTHBIX MATEPUAJIOB

zjGdzse I . 5., ljtehdddd 1. 4., Il sdzSs9 O (. (.
¢ tsf) Bts dzQ 2CLFCud. . 1, T & 158152

I &OMmlstswh j fdafiplstagibd8y d § BsHj dzj?2 ©OCjls MEH, toy
1 dzj 3 dzlstse , dLeBlsso dzj dgdzr = dL CtdiftsL dydtsdadz 7
flsj S desf ZOMIsdSd. SClsts o' LoOdts §tsydeshlsdy &g
slsdzsmdlsj &z dzs My sdz L 5o Qaigdivl  Hile Actaljad dgidls)j fidfoCaidsp . 1
o CodmlstekzSydwn osHjdj?2 ©0OCjls Mkh jmsokjls d W
Wodzw sy Mdztsy desfls! B M julddY koyd 5 0L &j Gt
Cdmlssosets sf, O kOS] €asishrlidy s ods@yj fllsk i s
dzj sBrsHdBsMIs! o BiMfjudddd SOyifmMlseaO® tjL Cd HJ
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1.1.4. O®U3UKO-MEXAHUYECKHE XAPAKTEPUCTUKHU VYIJIEPOJAHBIX
BOJIOKOH, MOINPUILINPOBAHHbIX IHOBEPXHOCTHO-AKTUBHBIMH
BEIIECTBAMMU

[ouddzdzd Shsh Y edEdejnmisj fn dsdksecdd d 0dime10a KO
"3 (B6.) B

Il dgOflstswh jj otejddY LkedzjtetsHds | otdzsCdzO " dttse
BsHdWdCOstt® d dzOf tsdzded Is § dzv BOI j ted Odzts © H dzw
dMmftsd Lizj®B n §d c@CPEEOEG] dhznshistetsj dzdd, O lsts
Bdzsedr Htkzedr B d&OMIsWA. l MmewrLd fy 1Isdd3- cOL to
B mOded Ui MSdr ~ROLOCIjtedMmisds kEcodzjtesHdzr 7 o BdzsE ¢
dmimdzj Hiso Odzd 2 W o dzvQjdiE[fijV Edgtslry) doMsdH e & s 0 9 @S 6 ¢ alzdz' foisde
WiststetsH jtey O dd3d o " j Mise Odd-d3jHdddzd g fy Taff AU § RO O
1 sCOLOdzts, ybts fwetsojHjdd] Ijted3stsBicOBBISEd wbtmﬁ
ftseojtondatsfmisd Zedzjtchtedestssd Iso RS20 bl § O ted uJ M ¢
nOOCIsjtedmilsd¢ Eedzj tetsH dz" n 9 5 dzts € 5 da. RfMfa sHWY [dL
st tcj Hj dzj dedz’ R Isj rdesdzse dyd S dn s jtcOydwa, )
OOCIsjtedmMisdSd kZddzj esHdzr 7 9 5dzis € 5 dz.

PucyHok 6. Mopdonorus yriepoaHsiX BOJIOKOH, MOJH(DHUHPOBAHHBIX (TOpcojaep-
AKaUMMH CoeIHHEeHUAMH (0AHOKpaTHas obpadoTka B pacrsope PCO).

1.1.5. PASPYIIEHUE KOMIIO3NIITNOHHbIX MATEPHUAJIOB P
HHU3KOCKOPOCTHOM YJIAPE

SkHdizsis.te’ disos ORsdisorA LSO d RdBdY ©B.EOBISISS
2018.-~ 3i 4. &5

[ JROded L 3 cOLtkzh jddY d Mot2fMlea® OddL Slststsy
BOljtedOdses (sf, Otdkditso Ofzdzt A0 ldzPidzdT saf) ndedq
Zf tesydzj dzdz" = dzj ftoj tor oder (3d ke dzj tesHdzr i3 d Ot Od3o
MsObdud Mé¢tsd3 d HddOBdU) MEBR dOctlzy j ddd dj lstH|SA
MsOlduj MS 3 dOctly jddd HjWsStBOHEY o[ tclf tPdadzts. L
HjWstedBOydd o MlsOldSj cdOHSOW, BjL §dStse §isdzy
N4 Mss 2, sO¢ d fm f d&oflsdydss? BOIsted yj 2 . b o
ZdL CsMe stesMisdestsds ZHO] o ~104 ©OL 6 MmdzPe dgd fzd:
tcOL telzh jdedw sf. 1td EZHOt] dddyddtlzjlsmw tjL <d?
1 dgj cedd twOLtlkzh jddw dO Ctedots?2 HjWstedOydd BtOL
osdzsCtsdz ftcdoatsHdl ¢ tOLtekzh jdds sf fHtod d3jef g2
tcOL tolzh j dgd W f ts MtcOo dzj dzd © Mt MsOlsdyj MSddz |dzO
ZdL S sMe stesfisdesds EHO] Mots2Mlso® Odidtetse Odzdzr A
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1.1.6. YIJIEPOA-YI'JIEPOJHBIE TEIIVNIOSAIIUTHBIE MATEPHAUJIDI,
HUCHOJIB3YEMBIE IIPU JKCIIVIYATAIIUM MHOT'OPA30OBBIX KOCMHUYECKHUX
CPEICTB

[shCs00 ¢. ¢. , Y jutsHaAzfjCo Ols jiL.diMse/ /HSC dZOH B | X
BsdztsH j Y des?2 dzOkzydets?2 € tsdzl J toji @Yk . 6:pUBE Otcd dzmMC i Y

] HOdzdzs? ©OBGl] ©OMMEOteds OjlsMY oL By dzsfils

2O Bhdsskdlfsehscs otdsC d0. v0Cdj &GOl  tedOdr
Of f OOl BhscsEOL coscts N BESHEo Odaf Wty O nEY

1.1.7. TEXHOJIOTUM METAJUIM3AIIAMA YIJIEPOJHBIX TKAHEH WM
CBOMCTBA YTJIEILIACTHUKOB HA X OCHOBE

Vide B /). @5.jf dzts dzts ¢ @OL8.-G3 316 @ ozHats o .

t OmMmdiisistcj dzr HO J sjrdsdzsedd BdlsOdzdzdL Oydd )
EMsOdztso € Hdzw 9 0O0OCkEdB3dziets d dBOGCdzj Istetsdzdztsc s dzOff r
dimf sdz' L s9 Odziyw Isdls Odz [ d¥o dzfzO o dag edae[@L y B " dirfc czgf
dmf sdz' L so Odzd j d3 Off f toJ IsO z0 shmdse ] OdRkddst tesi d dzis
Holkdz Is] -~ dzBdztse W d3: fs §Jjtcots? Isi mdzsdzsedd J Gts
ftsmdzj Hzs h j 2 MEh O e s HdERZ] 0 9t tefiist@f) IsIO 8 ¢ Amp jv i Ikzes jh | 15 ks
q’fr]fr]dzJHtsaOdde dmyf sdz’ L s9 Odzd M slsj yud Mise j dzdzOW z
mMeowrL kzs h jj. Gdzj f zOMisdSd Hdzw eMmMjr tOMMBcIste dzde
9 0C Iz dzdzts 2 q’dz L dd. VMisOdatse dzj dets, yls s ydEQifssjtpdxs df J
MHedcej HBMISdeOjlsmw ftoed BJlsOdzdzdL Oy d Ekc dzj tctsH dats

1.1.8. HIPEKPACHAS DSJIEKTPUYECKAS MPOHUIAEMOCTbD YIJIEPOJHOI'O
BOJIOKHA HA OCHOBE NOJIUAKPUJIOHUTPUJIA (ITAH) IO CPABHEHUIO C
YIJIEPOJHBIM BOJIOKOH HA OCHOBE ITAH 1 TIEKA

Colossal electric permittivity discovered in polyacrylonitrile (PAN) based carbon fiber,
with comparison of PAN-based and pitch-based carbon fibers / Xiang Xi, D. D. L. Chung //
Carboni 2019.- Vol. 145, April.- P.734739

Cazj Slsted uj MS OW  f tots dzd Y @ REAsIOA wzo dzv fnls i@ M b dzds
iy dHils 8 HdidjCkteduyjmSsd oo jHjddd. 1 tej
(ftesded yoj sl | ftcjorhOshoOw 10000) ftcdo dz § C
My sdz' L so Odedd o € tsdzH j dzh Ols tste O RdzW AH Gilisj WEACRA@EY, j ffSHASPS
] HOddkzs? OBl IOCOW ftosddyOj dsmls: B' &ZO B dzO
HTS45) dzO0 tsfidese j dzi ftcjter adesets  sdzd OF tod dzts dzd I5 to 0
5B dzOtelz y j dzd j OC 52 Hat dzj Slsted Uj MSER  dfQddsjdmldy3nd
[sdesdIsj dz dzgOW HJ1 dzj Clstedyj M Ov (tetsded yoj ditsmis!| d
O thdtss | &jLsWOLdsets j¢0O. Clsd HOo O bdfO o
Msfteslsdodzjdadj. 1 dzv Btsdrn Isditse otdsO sds ae@e¢ &y ©
WdLrduyud mMes?2 djftejter odesmisd d dsBddz! dgf = detsfdlsj dzj
ftoesdzed yoj cgsmlis o Bz dzO dzO tsfdztse § 1 0 fts MO
sBl Widgw jIsfpw  BBdzj j o' MtsCBs2 Mmlsjtfjde' s cteOWdlsOyd
@B ZsmME sMisdese s tOMMIs W dzd 7). ) defifdzts € dzO@ dzO0 Mdzts o J§



1.2. HEJUIFOJIO3A, BUCKO3A. YM B ME/IHIITUHE

1.2.1. PABPABOTKA HOBBIX NMIIVIAHTAIIMOHHBIX CUCTEM,
BBITIOJIHEHHBIX HA OCHOBE YIJIEPOJHBIX KOMIIO3MIIUOHHbIX
MATEPUAJIOB JUIA IPUMEHEHUA B MEJUITMHCKOU ITPAKTUKE

1. 0.MlsOh ddz, ¢. ¢. wd3jlsSfasjttdpd sauiEtEAmsH d
sjodduj MSts?2 QGEMQEjdrydf esBdzj 3  Stetsh.C ROASE S o
Tu. 33D

OL©OBEIS0EO ¢ sda d ¢ Iz te OF dswse dndadsteg®ds Gatiatats 2 U jf iy 2E
B d B WEOw  ff s ydats iy ls ‘H-z dndgd) tf telaj diag Y @3 de = d
O dOBdzs HOj MY ftod JdHEGdy ks Okdd b isOsttise
B f tosydas fik q ls st srqa dzdsts  Usgfos J e Ols ke
' Ay b @dad 'dz0 ¢ rrtfiss i ss s f ed yd

N T O

a 7] 8

Puc. 2. Bapuante coeannenus wtugra ¢ YKM

1.2.2. AHTU®PUKIIMOHHBIE KOMIIO3UTbHI C HAHOHAITIOJIHUTEJIAMU JIsA
OBOPYAOBAHMSA B IMIIEBBIX MPON3BOJACTBAX U ME/IULIUHE

sjBddsoME g2 sfs80 [.J1, zZSCk©OSsSoO00.iG. A0/ v
" 4iu. 34DB

t OL tcOB ts5ls Odz' MeMmMisOor OdzZsdWted S ydtsdede = S BBYisL
BOIsted yJj 2, dzO {f tsozdzj dzdzts 2 dzO dzts € s A3 s dzj dzls © d&3d gL (
BsHdW dydtetso Odad j &5 ftotsd3 N dzj dedets e 5 tsls - &6 ¢ Dt toddnUs0Ets G
dzd dzd dzO. l ¢C€Oyifmej BJjLBYOMd » § ZOMsdW¥ S Ottt
9 0L J dzd dztso 5§ 30 ) dzts d f sdzd fnd dzsC MO detso OW NdHEC S
i tsdzlz yj dedz” w BOIsj ted Odzts d btdetlsjndeduyd MSdJ n C
dMmMmdzd Hise Odz'  teEFHCHHODAYdRI sgd yd MEsets OdzOdzd L O, d dz
BIStesMstczS stcdetse s OdzOdzd L O. 1 sC0OL Odzts, Yysts ¢ tsd
CtcOW dlstsds dL dzdcdzd dzO0 d f dzOMmisdW¥W dydtetseo Od&E) j o Md3
Ctsdzd ud Miso 41 515 B CpRJdt By dagd j dzlsT Istej dedw 0, 07 2
GZOG kL Cj 2,33 d 0,33 [10 Mmeslejishlse  dadzs.
Ce1 WWdydj dals Istcj ded W tcOMmisy Is dzj L dzOydlsj dz' dzts, ft
CsRBfsLdlO toj Ctsd3j dzHz | d3s] MSHBGEREBAG ] MdB3J M 8 BEIS

)
7
s
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1.2.3. YI'JIEPOJHBIE BOJIOKHA n3 KOMIIO3HUTA
MNOJIMAKPUJIOHUTPUI/HAHOKPUCTAJIJIBI HEJIJIIOJIO3bI

Carbon fibers from polyacrylonitrile/cellulose nanocrystal nanocomposite fibers / Huibin
Chang, Jeffrey Luo, H. Clive Liu // Carbdn2019.- Vol. 145, Apri. - P.764771

) sz OC ted desdzd lsteddz dzr j (3 01) otdsS dO, MmeH] ey
yj dedz¥ st (A1s), BT dd kmfjhds sCdhmdjd d O
pEdsCsd | fitdsHdUuimMSsd kjrdsdscdunSsd §t
1oy / Ay s Hldbdhstedtokzels fojHjd ftesydsBlsd fEtd o
BsHEzd bkftkesflsd ftod ©OMRSH] dadido, o yis O {iPs fost
Ctdzstotsdz dzf B3 bkGdzjtesHdy B3 otdzsS dzOBd dz0 tshmdztso j
fsBsh s f tofsfodijdot@sddg? ‘B CtesmS s dd o ¢ d fdzj
psdzsC dzOR OB dz6 HOd&dM! dJdHdodHEZOM des t©OMY e Hj
BOtedyj2 }¢1. sOwetsddLdese Oddy j o tsdsC dO dd. ¢ |
COBddL qiese Odzde’ | 5B ZAMESAL ™ © 106 Is J M fydzjsH HoCHZdjO L
pEdEC dz0 dBsElkls BT Is! f sz uj(dz . das(dz S sif sL dydd

1.2.4. ACCJIEJOBAHUE MEXAHUYECKNX CBOMCTB ®YHKIIMOHAJIBHOI'O
KOMIIO3UITUMOHHOI'O MATEPHAJIA YIVIEIIVIACTUK-HUKEJINJ TUTAHA

stsdzdzj tetseo [ . 5., uwugEE Mz | jetstcdOydwy d tOLthkh j
12018 ,1u.-B8.

Rifdzj Hso Odz SR sLdydsdedzr 2 BOLjtedOdz, Mshlssw
OteRdtelze M dr 1 dzj Bjdalstse dL ded S jzdHO IsdkOdzO. |1 ts
ydedzdyimSd2 Istej - s @aedrd? dztfL c didsts W ted t5HJdzOC e
HiWs®BOYydy d EMsOdsmisdow Hsdkdss j ydshls: KO, tc
Hisdzd dzdCjdzdH O IsdlOdzO. 1 55CO0LOdzO oL @Sy dztsfls!
dLeBlsto dzj debdesBEGls Jrude®H) S df~  di3d i I dgaff 2z €

1.3. KOMIIO3UTBI B CTPOUTEJ/IBCTBE. BA3AJIBT

1.3.1. NEPCIHEKTHUBbI TNPUMEHEHUSI HAHOCTPYKTYPUPOBAHHOI'O
BETOHA B CTPOUTEJIBCTBE

AORtcOlstsa [ . . , { oHBC d d3t§ dzjl € I to t5 dzdar 12t sdz@ Ity dab .-
Rdgy j dzj todz' 2 9.] #9B8dzd 8 1 y .s1d24

I dOflstswh jj otsj dgw
OljtedOdzse j Hjdzdw
ud mlse s fwesnlzbydd,

L

Btsdz! hz¥ OClkEZzOdz' datsfiyls
d dzt dzs?2 ddzHnEkzMmisted d . 1
sdzcedyj MS k¥ BjL Y OM
sdestigf Hztemtse . 4L H rMesCdnes jrndtsdzsed?2] o
fMdzj Hdzdm HEBMIsdy J dzd $d, ~ddi3dd d Htkcdn
| dz’ 42O d B tsdzj § fdtemyfjSisdedz B3d ¢ tedpddenssolOhgiad | dz@dp
B tcts o EydztfCixiptse tsdzW j Is {f thotsoy thfpdslds 2 y d o tsfyls ! ¢ 0Oc6tej Mid
JtelfOHOB Isj B j eislizdcd j dr GHEBUYBL JisefMisdSd. [ Isd@EOd
j dzj 2 ve@vQdnyse . [dt d&icypttigsodd dsd sy J dzp iy
Yd. v0OCyJ ot dedztf asteladf f totisif afteiAgAdsi0 ¥ | d Misj € dzv dzdz"

&
e RaXo

w22 T N

g-:_‘
o
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1.3.2. K PACYHETY IO TIIPOI'HMBAM JKEJIE3OBETOHHbLIX KOJIOHH,
YCUWJIEHHBIX KOMITIO3UTHBIMU MATEPUAJIAMU

Listeedjo w. 1. [/ €dzjC itz jzds) @ dz'dZD b ay i@ Eze & to [iz®
" 3iu. 75

I MmbkOk! | ftedojH fapw dzcHdO dzdedzj " dsj 6B S s B L dlls dz
GjLtsBjlstsdzdzr & Stdtsdzdz 20 R H U BSEL®EOsdo dz j | M
fujlstse kmddj dd 7 sSBwOLYsse 5 Hj2Msolks h|qd
Oudlsd dzt dz" § ©WOMrtsYyHjddY M frbksed iy ®dahddssg
ssHdSE dsted §od ©OMujlsi fescdesse odaj My dz
syjdils SoRfsLdbdses Otk Odd™w d ©BJ MY Jud
| sted Isd ud M Rdydndzj @ dzeg'O”lzd W X JCdE) dg jtsdBdg' Isots dfdss d2fn It B € y|d 2
SR sLdlsd d&3d (@6 iz f QOO ) 3 J dzj L 5B j Issdadz’ -
sdhlselS yd2 rLuyv GREIGEHS®.dzv §kd i d BHeEE &g © gz 2
OOCljte, BBCH@AE oxinfip! MYT-HG K 5 © EeOd b O dpcimipets| i
I8 O 3" = df Jfozj ©lsB J sty AP déls s 0

1.3.3. CBEPXJIEI'KHE I'MbPU/HBIE KOMIIO3UTHBIE JAPEBECHO-
MNOJIMMEPHBIE KOHCTPYKIIMOHHBIE 2JIEMEHTbBI B CTPOUTEJIbCTBE

{ Of e dudz } & detsdzOe.j o d ¢ B .MC.d2/ / deisjsdejstg dis dzm 2 | 3 k
i 2018.-7 3 ( 70182139

e — l M jCj Mbtetsdlsj dz
dmf sdz L soOdzdj &3 Htc] 9 J
tsB toj dzts GzZOMMtse r 2 r
rted og ddzo f ity
o sy tod dzgd BO: Mw ¢ OC d
AL w2 Mise j dzdz R f shls

BOdzts1 Is Oy dz' = HtsdBtso
ftoddyj dzvils' fmw ftod inist
Btsdz' h j ftetsdzj Isdz" ~ , o
. Zdzd COdz dzf § M Oud Y j dzd
o J fMlsOls! j ftcsojJH]jdZ C
: My sdz L ts9 Odad W Htcjlo j
Mstetsdlsj dz' Mlsej Bd M jYtetsdjlsd o, orf Misldy &, kdzd ¢
tjLizd OKr 1 CMYfjteddij dkOd dz' & dhfdzj Hise Odzd 2 | 15
LS dHdOdzsmL digfd v R B BsHdW dydtetse Odzds’ di3d Mz dzi W ¢
Eedzj esHO (cucdzjtetsdzg we) . t OMMdz3OIsted o O sfiqw o tsL
MilsCOo®Rd dL o MBSt ydtsets Ekcdzj tsHdses o tsds( da
fMmddzj dzd w Hjtoj oWwdadg hrdzej 2H j Isd§)ddistc O dasde dL dBdzts ¢t
CoBf sLJyudddtscts otHmMso B Msddsets St sdw | ¢
WL gt Oded Ui MSde dMmfr sOded?2 BeOL \ts ol tipadjds tadg co¢
HilsOdzj 2. 1 tesOdzOdzdL dqtetseo Odzr MW j et d Isj-dz! frdsdod3, dzj Hogd
BsmistsmMistetsj dedd, MlstetsdlIlsj dz' Mlsej Hjtojowdadz = o' Msls

d Mottelkzy jdd? .
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1.3.4. OI'HE3AIIIUTHBIE PUBPOBEPMUKYJINUTOBETOHDbI C
BYJIKAHNYECKUMU JOBABKAMUA

mixgoe u. o, ,rizAcsisthdzmm d2y/j dafigetetistpisgzr 2 X i2@18%0 dz.
" 4 }.B0181-194

ltjHMsOodzj dz tjLbd kOIsT dMidzj Hse Odzd?2 5 to
CoBfsLdlstse M ftod B dj dedj B o kdzS Odzed uj MSsEts o § § dzO
WdBtese o3 C Ldzd stsB § Istsdzdz’ 7 ofs @ dzj L LN oqftdsotyr 550 jS ts A
MsCtOlsdls! ©OMAtH §tStelsdzOdzH yj d3j dzls©® d Hdztso toj (d3d
1 tod d3j dzd dzd | BOL Odz' Istser - otsdzsC sdz @ CsfBf sL CIsC
stejh qdzsmlss2 Csfmls: d cdzgjL O dlsdy j Mo tIiglgfo@®s § §E 1
Isj B j tOlsztcdz = ZzOf tew 3 j dzd 2 ot otcj AW fts)y OO. )
ol Odzd uj MS 52 kL2 YwosSydd d < 0,16 dsds Mmih
Yd B3 delsdetse s C Odzdzy fy BHdztsotoj d3j dzde” d3 ko j dzd yd dzd § d
fmdzd % § dfdte'ts ydetsfls d dz0O MY Oldi-sj s€§ B y joitj G3d fzls O dzfn i
Scdzj Mss2CtsMisd HokAMdzs2dyr 7 Ottdsyy d3j dzlsdz” 7 € sz k
Mo ts2Mlso © ©OLKOBKISOdd 7 Yj Bjdesdz’ = WdBtete j o3]Sk
T toj HdzsY | dz O dzcOs tos{dsdly Mis@P§jsdyls d HBdesc sfds? d@ & hist
My sdz' Lso Odzd j 8 Ctsdzj UssteOL dgsls dgts 2  dzj W o dzts?2 M2 j
B ssHO  fetsetsdeC d, sBdMyfjudeOshd?2 ftedj Bdzj Bty
H Odadz" d3q .

1.3.5. ONTUMM3AIIUA COCTABOB MEJIKO3EPHUCTBIX BETOHOB,
MOAUDPULIUPOBAHHbBIX KOMIUVIEKCHBIMA JOBABKAMUM HA OCHOBE
JIACHOEPCHBIX BOJTIOKOH U AKTUBHBIX MUHEPAJIbHBIX HATTIOJIHUTEJIEN

s. 0. L ddeP, 1. 1. g J dzv j/o/, 1¢J. Mls dzd £ Odd' E£dpM ¢ S6 B
slsH j dzj dzd W ttsfl]fr]q’anQtsl) $»C OHJ i3faD FOOIB1sd Lilslz 20 6d f
214

sOC dLojMmlsdes, Bjlstsdy wodme sy dgdesc S ts5di3Y sadzj ¢
MlstekClktcO® Stlstir i Ystddiekjlshy dL o0 BOBE ke
ZOdsyOmsdy BsHdY (S Ottt ©OL &) G EREGAs®ds] s1dg) Mzls dze
cqBd Ui MSde HBBOatS  Bddzj 8Odz dzf AR 6206 Bzttt § b
COL Bj t6O. | ftdddlsjd d j »t&iisy dstdd ficdGofpdc
{7 dedets? fesydesimis! &, x4 MieS sfsdky sidd yH s dedzs § j | s
fejdsiPo dzv s s fesdLosHdd j o dzOMlsswh jj otjdv o
ZOdsyoOmsdyr . s §BHEB A @] EOdsqOMEE TGS WS tzgj dz
bedj esHO, kOSH] COC Whddjtwjd , dOdslstlzsCd
ZOdzstc OL fR3dzfcdeC g OW J dz" & d ylsdzhé fydaed 3 J ded Vv Idipetiz] Hdnjlsog Oty fr,
MdBiMssddsMmisd dOdsBsHd¥ dydtekzs M da 4 jShzizmylg alzOts tfj f
Clolzf f O kG dzj toSHEAS, daReass GaBdgisn ¢ W kZdzdzj tetsd H ' @

1.3.6. MOJIUOUIIMPOBAHUE IIEMEHTA MAJIOCJTOMHBIM I'PA®EHOM

dbdz B ZOddjtch dliz AL Ofy! W5 ) .1 jLlsste &OECd uvcoz w
CsizH Gudslk 5] Iz dzd b2018M( 4s j Jsi@66-11
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1o h jdadj + S dzz OOy tsdedzdn on QftgAkalsizjte didlsjdie€j |HB j
ZO MY Oldj-vddzdjlkifes G dFR OSBHOYJ 2. [J bOHJY
BsHdW Jdydtetse Odad W B J IstsdzO tc OL dzd ydzr d3d ftesHEZS IO
stcc Odzd yj MStsets d dzj steeOded yj MEsets Htosdmntsy Hj dad
BsHW S Obstese OSlsdods dMfsd Ljzs &6 dgoemsizRlsj .o d O
ljJthQljJleq’adzfd3q’ BsHIW S OsteOR] Wodvs s  &Ods

[ Odzsmdzs2 dzr 2 GcteOW jdz By des § sz yOls! 9 fHtodr h dz
NJHSC W OL dats 2 MHeode o 52 1 CMW sdzd Oydd Cted Mls ©Odzdzd
fteddzf d Odz! dets slsdzd yoO,jlsmw s Ijrdsdtsedd ftsdzlzyj
CeOW dIsO, (omitd Sk o dgj2 dzj dMmytsdz L ks Ismw Mmddz
) H;fr]Wlqu’ tcOL Mdzdy OjIs MiBd Mistsd dBisMmlis Ctslstso s5G ts
dMmiezg @dedv  fetsyj MMO BsHIW dydtetso Odzd W  yJ 3 dzls dz" -
fsdzzyj dedzr &3 N g e bOsEs2 CMHMY sdzdOydi 2 cwcOW dlsO.

2. ATOMHAA H AJIBTEPHATUBHAA SHEPI'ETHKA

2.1. TEPMODJEKTPUUECKHE W VYIIPYTUE CBOWMCTBA YIJIEPOJHBIX
HAHOTPYBOK ITIOCJIE OBJIYUEHHS UX 3JEKTPOHAMM BLICOKUX DHEPT UM

_ 1;_0{:2; s odPdh j dES.t ) g d3j detsg } j ey j Sisdo dzr.j 20t801s j ted
- 1 o .

CCMmY jtod Bj dzels Oz dets Mfdzj Hise OdzC [ & dzjdS sktsy ¥ 56
ftokzetsMmMisd desetsmdzs2 dz' » k6 dzj tottsH da'j~? Mdz® dz Is tddA0B8H ICO
s dzzyj dedw f tod Qtsd3dzOlsdztsl) Isj &3 j teOlskztcj. RMABHOZ J
B ssHisd n ddd)®y R ety dL COL shpisPC ElcB®istes zE ®WL O C
[BdzEyjdedj dMmrsHde 7 vi1uv ftsesHddzd dd dfdssdsdeus ds)s
Cuvodo g {dzgjteedj?2 21 [f1)1 d HBIDWHLT dzj CskbisiZ&a7 §
dots2MmMlsa ® dMmntsHdz - d Bd&kzyj dedzr n sBtcOL Yytso dL

Il sdzeyd dzf L dzOyd dedw Ctedisdud m& dn U@@@@@&Mﬁﬂbﬂzﬁ&
BOMMdpe D) , ( a'dZduddzO ftolzc 5 relH | W SHORBAN RO dzu dats | (
Loz SIstest totwoniBN) dztsfiflasf WW d yd J dzls © 2 )te. lz 6 SR dzlry J dadeid3 Ots)| B
i v ftedotsHdls Codiazey j(dedsst W I ydg)delsdzQ j3B § %O d( BT
Mtc ©o dzjfized 8z 5B dzlz y J dzdzr d3d sBteOL yodid, Yylsts Mmoo w L Odat
HJWJGCIlstse .

2.2. AKTHUBAIIMOHHBIN nmoaxon K HHOBBIINEHUIO
JHAHTHOCEJEKTUBHOCTH KOMIIO3UTHBIX 3JIEKTPOAOB B YCJIOBHUAX
HUK/IMYECKOU BOJIBTAMIIEPOMETPUU

sOBdtes9 OCcfcSPJOO 5. ¢. J 1) s tcshptOnNOsdts Edzd o] to
201817 v . 23,14 4@

C dmMf sdz! L s9Odzdj &3 ~ dteOdz! dzr = BsHIWJECOlsstets o
nd Bz sted yj M¢ ts2 sBtcOB IS d H Odzdz" n f SHtsB tcOdz
otsdz SO j tesctcOdZd3 + dzOdzls d ts BieE o j didovs ff o Qs dettsid 2 o
tcjLEzdz IsOlstse OdzOdzd L O.
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2.3. COCTAB OTXOJAINUX TA30B IIPU KATAJIUTUYECKOM CHHTE3E
YIJVIEPOJHBIX HAHOMATEPHAJIOB IIPU INHWPOJIUTHUYECKOM PA3JIOKEHUU
MMPONNAH-BYTAHOBOM CMECH

] d&Z20teso O v.1.,, |y shEEOS KOA". 1 OyifOdzQ d3ddis 2
©OLC 1 jidO8 kund6 2.i 4 686693

O ZOdkdL BlAEBHWHN R cOLBo EkMsOdsesSd fdtsddL ®
bedzj etsHdz 7 zOdesBOIsj ted Ocztse Wodzw jlsiw OClkOdz o2
sBtOL ks hdafmw otej HidE ~d eoHdW M i MY J yj dzdv dzOd B sdz-
6j OCktstc® d RBOSMdBOd dts2 Misjfjdd SCtsdojtehdy
TEsBOscEOldd fwsejHjd SOyjMmisejdadzr 2 d € tsdzdn
) CtdzH j dedelj &' 7 COLSGBEOL & DichkOGYdI MEdOH 15
] tjLbd 50j {CMfjteddj dlstse B' dzs EkflsOdatse dzj dats,
GOL ts9 wodzw s Ishv Bpld@asetgH j des fMtcOo dzj dzd J i tsdzlz yj
GsteOlsdodr 8 ftejHjd des HEfEmsdd &  SHezyj. dals
ViisOdztse dzj dets, yYbsts Ctsdzyj delsteOydd f dtej dzO, W j dzOo0ozls te
RstedBz -& WO, O MoHjtkyOdkd] bOSdn bsShHdS odltss
Bjdet (O)fdtejdze ( HdBJjdaL (O, 2) OdzlstceOyj dz L dzOyd s ¢
ddeV stgfd8O W sL otsdzw jIs tSyjdedls! Mmlsjfjder fOMmMdshmisd H
EMmlisOdzsoa s o LOGwWLdsjdedj BCtelzy O8h j22I MmMtejHT, 0]
fMded y j dzd ¥ otcjHdSGES oL Hj2Misedw.

2.4. QJIEKTPUYECKHE XAPAKTEPUCTHKHU YIVIEPOJHBIX BOJIOKOH U UX
INPUMEHEHUE JJIA OITPEJAEJIEHUA PEJJAKCAIIUOHHOU
IIBE3OPE3UCTUBHOCTHU B TIOJIMMEPHBIX KOMITIO3UTAX

Electrical characterization of carbon-based fibers and their application for sensing
relaxation-induced piezoresistivity in polymer composites / A. CanOrtiz, J. L. Abot, F. Ai ®s /| /
Carboni 2019.- Vol. 145, April.- P.119130

RMMdzj Hse Odzr 1 dzj Sstcdyd MSdy BSCdded f tsmilstsw Jzds
Fedzj tcsHdzr » otdzsCtsdz (vl), ddlsj?2 dL Ekcdzj tetsH dz' n
MsHj ey O dr EkEcdzj ewdzuj) dHDAzE s tc HABEqdp th = dz fipls(d {f (tsdrlls ts
sts€j vl d viuvl HIBsdnstdtekztls §ftsylsd ddyd M<E d?2
L1 Ul dzOBdzs HOB SMW 9 O de" § dzZBC Odz! dz' j-O3) B OV 4 dzd
fl Htekzets?2 Mbitotsds , H O dsts Isozjj tsdsdsp 44 figlgdzfs?,  tfidcodj Isf. § t5 4
L1Ul TCOLT 90l Iktsdz S8 degjBtsdz s ko Jjdzduyd ded il d
M Btsdz "dd&sd o 0tcdOydw ddd WOLBoatsEet kZedzO HdMdzv v U
Mdlsd v & tdotsHdls ¢ B dgsdBlis Bz 34 dz't MzOdzdf s | dgis H [z dz
d WOLBoetets kZedzO ftd ko jddvyjddd yombtisr, yls ts
1 sdzd d3j tedz" | B dso sdzsC tsdade | CtsBf sLdlsr BT dzd dL Gt
sSO¢YJ BFrdzs Byjdzgidets ! jJLisStejL pls dhreasdztf jiolz f t58.J Hej dif
( z.¢)dzp(dz

2.5. YIJIEPO/IHBIE MATEPHAJIBI JJIA BBICOKOBOJIBTHBIX
CYHNEPKOHAEHCATOPOB

Carbon materials for high-voltage supercapacitors / ChingFangLiu, Yu-ChienLiu, Tien
YuYi /[ Carboni 2019.- Vol. 145,April. - P.529548
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Mo Odzdw 1 dzj ClstesaddBdyd MSdr dOS s dlsj dzj 2 | 1 ¢
jSdzd BettsBds] o ddd0adf sl tfsdgdy H i fiy Is 2 sdi 3
dd d Br mMsteséts tOLoadlsdw 1 dzj Cltesdits d dzj = .
L Efivinlse j 0 4 dzj SlstesHde = B3OIsjted Odztse o Mk
8 |s fyw ftslsj dzylsOdz! dzr 3d Ekflstes2 Mlseo Odgd Hdzw o '
stctstf JlsOdad j dF5. [ Hd2OCts OS] Effstes?2Mmlss © Mmists
dzr = tstoc OEdduni MC dEE € Isitefts dzd s OR 5 MtcOo dzj dzd
ZOydlsj dzt dets tSeteOdzedydoe Oils dr BERHEMjJ ] ftodds
cOBtsyYyj et dzgOff tewy jdedwWw ws Wodzw jlsfmw BtsdzjJ W
' fts MtgOafdaj dizfltj s zZkepdz' des?2 | BS sMmisd. J
smw §lsjdydod drj MkttOlkjicdd ko j ddyi
n Htsfls dzd?2 uws M or MsCddz dzOf tew y j dz]
Y | 9
q

dz
G

dz
J
W

d>d dzd (
i d wOmofdw. ¢ OLdHadt | % 0Ckkst’ , |oc
L dzj Bj dzs® (L bedzj osHdr & kO] tod Odss |
" o 52 flshedzl B0l j ed OkO. (z.) (

2.6. MOJSAPU3YEMOCTD SHAO3APAJIBHBIX KOMIIVIEKCOB ®YJIJIEPEHA C7
C ABYMs UHKAIICYJIMPOBAHHBIMU ATOMAMU/MOJIEKYJIAMHA

[ stetsL S ddz ABz@lszdzdzd 20 ¢ . ¢ . b ORlfd@ ¢ dicht s¢
Zdzd o j tc.fi)gOBGjils © 2 3 ,i & ° 4 4108

[ jsHtsdy Isjstedd Wk dPREGIMIONED) HtdatCddds fifiistafj H dzv v
f sdzlz yJ dzdzr A dzj HcGoodelztxlzr - 1 dzHotdsidslf dzj € MG, MW & dadejAaciwdzC
B dzj € Iz dzO d3e/ sanjdsty @RsE 70, (H20)2@C70, (HF,H20)@C70 d (N,H2)@C70.
rdzv oefmjrn Ctdifdzj CMtse FOWOCISjtodz® HjHtej Mipdw & dzw
sls oL OdBdetscts tOMY tsdztsy j ded Wy . d das Pt thfz o] de's o Ofclisielrwrt
stcOY Ojls oL i3y detsilsd € tc-@ teffits s 8 O dedzzdzgzte gz izl v dz k0
odzjhdzj 6ts L dzjSktedyjmMStsets §dv. ) tsdzyjdds j L dzO1
Hdzw tsyjdeSd ojdzdyddzer +CttOdzdtetse Oded v .

Puc. 1. iaonapansibie koMiLtekes! Cro. H3VUCHILIC B padoTe
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3. HAHOMATEPUAJIBL, ®YJIUVIEPEHBI, 'PA®EH

3.1. 3ABUCUMOCTD CKOPOCTH OCAXJIEHUA YIJIEPOJHBIX
HAHOTPYBOK

sdh k¢ 1 J@lsjtedOod | Mjtshfdo ME Q| N&eR yddst day |
BN HERZOteSHd &3 EZyoOmisdjid ¢ sor | sj mndesdzse d d, a3
Qo dOS smdzd yd ME 29DB.T & OHEIOE) dzd & .

] ©OoBBl] EkfMlsOdOs ddo O] lsfr]W LOodd Bsfls! MS &k
ROdslsteke S d ewLCsMmisd. Ommdslsts  d o Oted Odz
ftso j ol DEMlsdetsizr 7 o jh j Mise HdZW HgMYi jee.diese Odzd ™ |2¢

32. DJIEKTPOJ, M3 TPA®UTOBOM IACTBI, MOJUPHIIMPOBAHHBII
HAHOCMOJIONM JIEBATUT FOy W MHOTIOCTEHHBIMU VIJIEPOIHBIMM
HAHOTPYBKAMM, JJIS1 ONIPEJEJEHUS] KBEPHETUHA

t OHY OBd M., | StesLdW ORIg-v. 64,16z EHRtctsn d d3d v .

J dzOfMmilstswh j2 tcOB 5ls j diMmdejjH B Odefg dzj1defjjC Is G & f 61
LdzjCltesHy dL COWdlksets?2 §OfMmlsr, BsHqY Jydtese
ZOdtslstclze C Oz d de®Ozs ) EOdzts Is 5fd3j 9 @A flstetsHj o 0. 10
tcOMmMsotste] Cojtoydlsdde HOjIs ykoflse dls jtsdz'fdE d?2 00 d2t3H| dir
¢. 1) . [sHdW dydtetse Odzd j L dzj ClstesHO dBdese sMmls
2O dzts fy Bts dzts 2 [ jfiptCushrfiss MEQkigds il 4 dzj Clstosdz® d ko J
fsojtern desfisd . Cdzj Slstetsmnd disd uj MC ts§ s5C dMmdzj dzd J Co
ydCdigSusi?2 otdz sOBY jtesdzjIstedd d otsdz OB jtetsdzj Isitcd
[ftej H ] dzj dz' Cddzi sdyd MSdd f OtcOd3j Ister L dzj Ctetits €
1 dzj Clstetsdgtsea  ( n) d MlsOdzH Otcls dzOW G jIsj tetsc j dzdzOW | € 1
Ctodots?2 o dsgzd tefn? dzH B OZYDMB C-H7 @ 530 8RB M; &Oddj dzt h Pw
Csdzyj degstceOydw (20 tsfhdesej 3Sb) t©wOQoeadgw jIsfpw 0. 213
OdzOdzdL O f jtemMdSBotsets MsC O, YJ tedetsets o ddzsEtcOH O,
(Gincor a)OodddQ fistoHjjtdap) Isd dz0O.

3.3. HNCCIEJOBAHUE TEH3O0PE3UCTOPOB HA OCHOBE
BOCCTAHOBJIEHHOI'O OKCHUJIA I'PA®EHA

] § dets € Iz o #e dzdizs 8 O d 5 dZHADIS.- dAOW® & OB

Il smMmis Odzts o dzj dzd J s¢MmMdH O G
SHdzd d3 dL fjtemfjCilsded 34
ROl jtod OdastoH zhdge?  « dzj Cstesded § d .
tcOB tsls § B" dzd MmtsL H Odz sBtOL Yr
sfmdesea j] o tsilsOdatso dzj dzdzats ¢ s ls<fr]c
fsHdEsYCOr d dMMmdzj His9 Odzr d i
zOL jtodzsets o tsMmilsOdatse dzj dzd W s ¢
f s dzlz g dzr MstekzC izt lsizfsdzL s te
-O06muii Bllnréﬂzopeﬁnno;)-a u3 BOI Ha rubKOi NoANOKKE U s g o L o dZtS d L d3J dZJ quJ fr] s U e ts IS q 9
' odgj hdedr otLHj2Misod?2.
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3.4. MOJIYUYEHUE XPOMOBBIX IOKPBITUI C JOBABKAMH YIJIEPOJIHBIX
HAHOTPYBOK

dbdzfcOB m. 0., IstedBgHhusRudsdIs-dBdy fo  ter
L O dlsO ROILYIB.HO.dsb,i ¢ 2228

l tOBtlsj ftojHMlsOodzj dzr tojLbkd IsOIsr 1 S jtod B «
Eedzj etsHdzr 1 dOdeslstckzBtsS dzZO Mo ts2Mlsa © c Odz' 9 Oded Y f
HSBOoatsS o 1 dzjSChtesdzdls tsMmkh j Mlse dzv dzs ! ff fldsjods d1 dz.
Edz' stcOL o kS soatsets HdMY jticedtetseo Odedw. stdayj delstcOUd W
tdLEzd sOIsT dmfr lsOded 2 fsCter Isd?2 fsCOL Odzd Zoj
JL dzsMsMiss2 ¢ silsd.

3.5. N3YYEHUE BJIUSHUA BOJHBIX JIACIIEPCUM
HEMOJIUPULINUPOBAHHOTI'O OYJUVIEPEHA Ceo HA YUCJEHHOCTD
BAKTEPUOIIJIAHKTOHA invitro

[ OkzOCvwdz | .0., [HBIQolaEIskzOldz' ,dz' j] oGftesMmr | BC
WdLdCd o 2008fided B, i & . 12218

lteso JHJjdes dMmMmozj Hso Odzdy o dzdwdedWw otsHdzr « HJINYT |
46 0 (lrnA) ZzO0 ydmdzj dzdzts s ¢ GjlsjtetslstetsW dz" - BCClIs
MsdBzdzdtekzs M j 4 odzdwdd JraA dO ydmdzj dzdztsls B O
HJOf OLBsdzj tsIs 0,5 HEtS 50 &/ dzz. 1 0detsdzjd 97" Oy
ud mdzj dedzts B! L ©®DFE ftEtso Odz 9 9 OtdOdelsy ¢ C tsdzyd dzls
fted Ctdzyj g6 ®OFGJwD wf 50 RBe/ dz) dzOBdzE HOdzd ko j dzd
Cdzj Ists¢ .

3.6. PASPABOTKA W NPUMEHEHHWE ITPOIECCA TIPEJIBAPUTEJHBHOI'O
®OPMUPOBAHUS BBICOKOOJHOPOJIHON CYXOH CMECH "AJTIOMHUHUEBBIN
IMOPOIIIOK-OJHOCTEHHBIE YHT" B TEXHOJIOI'A MOJYYEHUSI
AJIOMOMATPUYHBIX KOMITIO3UTOB

l jsCOmtsas Of fmidddze Of Zdasel .1 jAMstste dzOkSd vz W
CsikzH Oteflso j dzdzts & 2018z Uz o ( ital) JY) Is O

t OfMfBslstej dz0 Jilastge A BERO S sBf sL lstse  dz® G dzs
Otcd3d tets 9 Odadz" ~ Zcdzj otsH dzr dzd dzO dzts Is to 3y & @dtaf] Y j M f) d C
~nOtOCIsjtedMmisd S Odzd, 9 Yomlsd HEtsMIsdy j ddWw SHAStEEH
Odzs 3 dzd 4 © 52 BOIsted yJ Clif sL dlsCsc d{ OLtftedperdsiOstn dzj
sftcj Hj dzj dz’ stjBso Odzd® € fOLORjELOR ISOC | dzC
(o S SHdaStetsH dats 2 ff 5Bl j Bz MER 52 s Hipdsiifis) dzdz0
Zedzj esHdz § dOdeslstezB S de) , ftoj HdzZOL dzOyJ dedzts?  H dzw
G 6 OdaBIE Oded Uj MS T d5 ) 6 dtetso Oded § . I Soyimbej d
fstetsh 5C Odzs Bfdzdjor 2

d

Jteadydsl? BfipEhntsfdedz? j 3R
ZOdslsiczeB $d TUBALL flls j Oq deso ¥ S dmdslskz o | &
ey MM dastc sO@hkd QUGYS s dgzj cJeso OdzdY  § etso sH d d
OolbsieMS 82 SCodhsekzSydd. I} sdzyjdd j Ss&fstdyds
LOj & ctewyj iz CtBfOClkdteso Odzd . ) 5 OL OdzO 1+ W W j
fSHOBHO ¢ shkh | ndeb s dz@t d ity Odggio Odzs dsd dzd j © G k&

ZOdzslstclzB $ Od3q .
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3.7. KOBAJIEHTHAAA OYHKIMOHAJIN3ALUA OJTHOCJIOMHBIX
YIVIEPOJHBIX HAHOTPYBOK YEPE3 CTAAUIO ®TOPUPOBAHUA JJA
HNHTEI'PUPOBAHUSA B SJIIOKCHUAHBIE KOMIIO3ULINA

sted Misddeddz ¢ . 1., ImOustlsstkissan ¢l dejdazd v i B81g.tcd Y
Tu. 60,ig. 334D

OO ByjdS 0O o) tr dii P tclE Oy d) " dz@lsE & eaids L@tz
dzO dzts Is 18 HABHCHn d H dzZOW dBFOIsted YyO. ClsO ctOdzd yod HtsMiIsc y 0
qazs j ctedtetseo Odr o BOIstefydzelzs SO t§ B3 W sstehadafsts 2 Jsls s | o d
iz dOdslsekzeSd fojHmlsOodvsls MEBB2 ©HSNES
GOdslstezB Cd. JtjHosY O &jikssHISO Cto Odj dzls dats? W
YyjtejL MsOHdE Wiststedtse Odzd™ d yigj @ IpdstH d 1€ @d3 je"Ojincad
Wdel ydsdOdzdL Oydd dzOdslstcke 56 dz0 Shddss § dd ek o i
f5C0LO0kO, vyt {§sCMdHdy j ckffr §sddshls: s i
CO¢ yOfl! OBddzsctcbff HjLOCkdgduolbPlHoastly Y ¢
ssgmngqaoss Cd s dz desfls! fsojten desfmisd dzOdesls
q dz JG&d&E“B GOdslstezeSd o 1{fsChmdHdlkzs &EOsted Yk
e w L

4. METO/IbI HCUIE/IOBAHHA. CBIPBE

4.1. MOJIEKYJISIPHBIE MEXAHU3MbI BJIMSAHUSA BOAblI HA AJCOPBLUIO
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42. HUCCIEJOBAHHUE METOJAOM HUK-TEPMOI'PA®UNU TEIIJIOBBIX
3®DPEKTOB TIPOIIECCOB OBPA3OBAHUSI OTBEPCTHH C IOMOIIBIO
MEXAHUYECKOM OBPABOTKHA B MOIUPULINPOBAHHDBIX
KOHCTPYKIMOHHBIX 2IIOKCUVYTJVIEIIVIACTUKAX
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4.3. OKHCJIIEHHBIE TTAH-BOJIOKHA KAK  HAIIOJHUTEJIb  JUIA
BE3ACBECTOBBIX YIIVIOTHUTEJIbHBIX MATEPHUAJIOB
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4.4. TMPOMU3BOIUTEJIBHOCTh MU KAUECTBO AJIMA3HO-ABPA3UBHOM
OBPABOTKMH IIVIACTHUH U3 KAPBUJA KPEMHMUSA
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KOMIIO3UIIUOHHBIX MATEPUAJIOB
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4.6. TEOPETHYECKHE U DJDKCHEPUMEHTAJIBHBIE HWCCJEJLOBAHUSA
KOMIIO3UIIMOHHBIX MATEPHAJIOB, APMHWPOBAHHBIX VYIJIEPOJAHBIMU
TKAHSAMMU. YACTb. 4. MEXAHUKO-AHAJIMTUYECKAA MOJEJIb JE®POPMALINHN
CTPYKTYPHI YIJIEPOJHOM TKAHU
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4.7. CHHTE3 HUTEBUJIHOI'O VYIJVIEPOAHOI'O MATEPHAJIA HA
CAMOOPTAHU3YIOLIEMCH Ni-Pt-KATAJIM3ATOPE B MNPOLUECCE PA3JIOXKEHUS
1,2-TUXJTOPOTAHA
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4.8. HCCJEJTOBAHUE TPUBOJIOTHYECKHAX CBOWCTB I'OBSIKBET'O JKHUPA
MOIUPUILINPOBAHHOI'O TPA®EHOM U TEPMOPACIIMPEHHBIM I'PA®UTOM
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4.9. M3YUYEHUE VYIPYIOILIACTHYECKON JE®OPMAIIMU KJEEBOI'O
COEJIMHEHHMS CTAJIB/YIJEINIACTHK METOJOM KOPPEJISAIIMA IIU®POBBIX
N30BPAKEHUM
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4.10. OKUCJIEHUE JUCIIEPCHBIX YIJIEPOJAHBIX MATEPUAJIOB
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5. HHIOJTUMEPBI. AJIMA3bI. /IPYI'HUE BUHJIbI YIVIEPO/IHBIX
MATEPUHAJIOB

5.1. DJEKTPO®HU3NYECKHE CBOMCTBA KOMIIO3UTOB HA OCHOBE
3MOKCHUJIHON CMOJIbIl U TEPMOPACHIMPEHHOI'O TPA®UTA
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5.2. TEOPETUYECKOE OINMCAHUE DJEKTPOTEXHUYECKHX CBOMCTB
CUHTAKTUYECKHUX YIVIEPOJAHBIX ITEH
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5.4. BIMSAHUE APMHUPOBAHUS TEPMOIIJIACTUYHBIX ®TOPIIOJIMMEPOB
YIVIEPOAHBIMHU BOJIOKHAMMN HA HWX MHW3HAHNIUMBAHUE IIPU BOJIBHIUX
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5.5. AHTU®PUKIIMOHHBIN KOMITIO3UIITUOHHBII MATEPHUAJI HA MEJTHOM
OCHOBE C T'PA®UTOM, U3TOTOBJIEHHBIN SPS-METOJ0OM
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5.6. OCOBEHHOCTH MEXAHMYECKOHW OBPABOTKH ITOJUMEPHBIX
KOMIIO3MIITUOHHbBIX MATEPHUAJIOB
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5.8. YIIPOYHEHHE KOMIIO3UTOB OPUEHTUPOBAHHbBIMH
MAKPOMOJIEKYJIAMHU ITIOJIMMEPOB
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