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1. BOJXKKHVATIOB LT bl

1. 1. YTNEPOAHBLIE BOJTOKHA U KOMMNO3WMT bl

1.11. MU3MEHEHHUE CTPYKTYPbI MU MOP®OJIOTHU ITOBEPXHOCTHU
YIVIEPOJHOI'O BOJIOKHA ITPHU PACIIBIVIEHUN HOHAMMU UHEPTHBIX I'A30B

bdzHte Odgso O | . 1,. , ) =htedifjodz ¢ .. [d.. [/ / RL9jMmlsd
g tofdL dyJd BEL&®Iws . 82 ,1u°. 224D

fsL g squsdd@esd Ars )  dzgjtecdj2 30 C4J fted

B G —

CtesME s d* , zOL j tedzlz © Codz sW slstsdzj Isted & d M
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1.13. BJUAHUE JTUAMETPA BOJIOKOH KAPBHUJA KPEMHUMSI HA
MEXAHUYECKHUE CBOUCTBA KOMIIO3ULIMOHHBIX MATEPHUAJIOB ( [ 1) {t )

JtedhddzO [ . RrR., o jtcf 5o ©D2018.-7 5.1 45663stclzur I RGOS .

ltedojHjdz BBL Ste M

S 0

otz sdz C OB dHO € toj dided

H dzw Oted3d tets o O dzd W 34
sl sL dydsdzdzr = d30Isj teqd OO
sdlsOdztso " m My &zOo 59 . s €
Isdtr Otcdzdtelzs h drn o tsdzsk 50
fsdzyjdedw. 1tej HMMlsOo dzf dz
Cltodzso " n 9 sdzs € t5dg, or | z
Specialty Materials Inc. | tc OB t|ls §
MtsH j to) Olsmw toj L zdzt SOIT
. Y tcO9o dzj dzdz’ n dzO gL Ezyud
Bonokxo sapkn SCS-6 Ha yraepoanom kephe ¢ nokpermiem 3C+81 dOdzj Iste © Otedzq to Iz © h j @
Bd sOdzdzd yd MEsdz SCStBftsL dydtsddesdy dBOIsj tod Odzj dzO | d3.
tcj L zdz IsOIsT Md3j h Odedzts 6 ts Otcdzd tets o Odzd W d3d Is O dzdzd| 4
cOL dzd ydesds ftetsyd dzlsdzsd3z MmMstsisdatsh § dzd d .

1.1.4. AINIPOBALIMS PA3JIMYHBIX PEAT'EHTOB JJs XHWUMHUYECKOI'O
MN3BJIEYEHUS YIJEPOAHOI'O BOJIOKHA n3 IMMOJUMEPHBIX
KOMITIO3UIIMOHHBIX MATEPUAJIOB

vlzCOgd OskdzdhS tho Rdz! ¢fdzl R dzdzj Isj dr dZOEZE 2018 {|tcO
v. 4, Tul BQ

4 thMissd ftslstcjBdzj dedWw dL H|J dz

f sdzd oz todz' = Cod3f sL d yd sdzdz’| -

o jdzdyde Ojlsmw d GBI jdB Slsa gHTS
¢ sdeyOdedw Y dL dgj dzdesets ydq ¢ dzO| Is:

ZO I, yYbt Bd "Ow yOMmls! f(isdz

BOIsjcdOdzse dJlsihwwsdL fsH My sdb L

e Misy € dztso s dzts € dzO, ElsddazdL Oydqw d3

' e dzj csH dzsSG S 9 Bdzts € dzO Bsdzj J i

Fedzj totsH dats § 9 B dzts € dzts HtsMIs Olls t5
BOIsJ ed Odz. UV mndesdzsedwY dLodzj yjdedvw EZcGedzj etsHzSGE B
d3d dzd d30 dz's dzi3ts y dzts 2 ftslsjtej 2 J et COuyd mMlso § dedz’ =~ n C
f tesydztsmlis dzr -, HdzWw Istsé ts, Ylstser dL odzj yj dede" 2 d§OlIs
O ted di3j te, HdizvW ftesdLotHMIsSo O BOSAdOGtlzY j dade” 7 |H §
hzgs Isjtcdzefe sdzm dL HJ dzd 2. ] cOdBs On H O dzdzts 2 G O |
Of esB Oydw tOL dzd ydzr = t6J OGJ dzlstse HdzZw sy MM®O
BOLjdOdzts ~ddi3duyud MEddz d3j ssH 5. ] tcOBtsls] Gfidm
ElsddzdL Oydd & cfdnjftsdd fyldspCOmtadz” § t6j Ocjdest o dm | €
tcdLzdz IsOIsT 1 sdZEyjdzdy olbtdyudkzsets kZedzj csH Gt o
CsliBf sL dyd sdadz n BOIs j ted Odzts ¢ 9" ff sdzdzj dzd ¢ i to

ftesdL o tsHMIse O.
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1.1.5. BJIUAHUE HAI'PY3KHU HA KO2OOPULHMUEHT TPEHHUA YIJVIEPOI-
YIJIEPOJHBIX MATEPHUAJIOB IIPU BBICOKUX TEMIIEPATYPAX

t 80 d dz. // Journal Of Advanced Research In Technical Scién2e18.-~ 1 1i &4.1316

{ OBslkO fsMmowhjdO or MeS sl &Y j Ok odd iy IsiBdads"a
b ¢ dzjlsdsdzj tsH et CodBfsLdydsdescs ®&Olj td OO |d
BsHdWdydiese OdzdzOY § 5o j 6R desfls: Is uj daffcj julw s & dfisid
Ceil WWdydjdads Istejdedv, Ctlstter 2 ) kojddyjddjd @oc

1.1.6. OIIPEJAEJIEHHUE OBJIACTH  MAKCHUMAJIBHbBIX CABUI'OBbBIX
JAE®@OPMALIMU JJIA OBPA3LOB YIVIEIVIACTHUKA ITO METOAY HOCHIIECKY, C
HCIOJb30BAHUEM ONITUYECKOM CUCTEMBI U3MEPEHUM

Rd&z dqujo ¢. 1., 05w @dstelleff .. JiR@LB.~" 51 & 99109

l1toi HiNls O9 dzj dg dmimdzi Hse OdzdY R OWOCIS] O dL d&3jjdzj
MHode o 52 HyWtstedzOydd ftcd dmfr sOded d sBtcOL Yytso
Otdzdetso Odzdwv 68 MIsOdzH Otelsz ASTM D5379 d 1 s|vu
ecdzj f dzOMisd SO HaOdz] tsftyderas 2 tc Qo dzts f to sy dats 2 Is € O©dzff
stedJ dZsOydi?2 otdkcittd Itd ¢t o GHdsdg d&Of ttOs|dj
sBtOL Y0 ftesotsHddzd M §fo@shi s sfkdyj Mis2 mMdihls,
t OMMd30Isted 9 O Isfqw Is O L izd aldstp tc s figzd alatzd g IsE @ d L {34 t
H dzw ydgWttser a 1 CMisj dzL sz Istets o ( 3 stsH Ctstetcj dgv y
RZOCdzj o Oj &3 7 IsjdzL sHOIyYydStsea, dz0O HBMisse jtodatsls

—_

1.1.7. MOJAEJIMPOBAHUE HAIIPSKEHHO-AE®OPMHUPOBAHHOI'O
COCTOsAHUA HETKAHOT'O XOJICTA ITPU HAMOTKE HA IIUWJINHAPUYECKYIO
OITPABKY

{ ZOCGBoivtczftsgd . 1 BEOUY p Ok Malgtss dzd yd MSdd o J H B!
ifmisjMmise jddz § o Ja@OLG.idaj. t@d",iju - d2QABOC d

{ ¢ dmdzj dzdz" 2 osdzsC ded Misr 2 fisde® @§ 1B dzdaOalzcl Idctdsdfds 16 O &

ftojHh jMlse jdeded ¢ Eedzj tesHdesets otsdzsC dzO. 1 [ o[ s
fstedMmssets bkedjtesH dscts | Oudpgear s " § &Y LAl s ¢
fsdzzyoj dsets dL dzj sCOdesets € d fmdzj dadats ¢ ) d2j ¢ z® Nt tsf3
ftej Mo Odzdjds d Mjtedj2 bkjtedssBwOBElsEsS. [ B '%|d3d
i sdzlz yj dgr d dzso 52  dzO RZERISLdPls O dzjdis® O dgfs Is ® dzdkdpyj MY z &
M smMtsB O : l tOHdOdz dgf 5 de dzsf tctsB d o Odzed j &3 dzO|dZO
cOBpE ftojHMISOO dzj d2O OdzOdzd Is d ud ;¥ ©1 B3J Bis® Hdedzts cAZO {f
fsdkzd Bj edzse s StdhlsO ftod dOKBskS] d&O sfttdsCH.
ftosOdzOdzd L qtetso Odg' toj L zdz' sOIsT HdzW CO3HBEt dL MY

OBl UsjnSusiclisy d L CMfjtedds) desOdz desets dMMmdziln s
sBi jdz ° ydazddHtdujmMSds COtSOmss ftwd Heobko| f
s5CdMmdj dedesets 1 61 O dzO BfwOoSbk bkfsOdss dzj des, vyl
Otedsftetso Odzd ™ ®Elb Plgddc sy jIs Misjfjd OddL st
bdsjde' M jded ©OHOd d&8 &  GStkydr & &Ofwwyjdd2 4
fted ftojMinseo Odedd yYydazddHtedyujmMSdn L Octltso 5.
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1.1.8. COBPEMEHHOE COCTOSHHUE n IIyTH INOBBIIIEHU A
BAJVIMCTUYECKONH D®®EKTUBHOCTH BPOHE3AIIIUTHI HA  OCHOBE
BOJIOKHHUCTO-APMHUPOBAHHBIX KEPAMOMATPUYHBIX KOMIIO3UTOB

stbddk. R. | Jdise .| Sif/csh’ cectsdds? Isj 5 ded€d.
fMej Hilse O §esilsdo tsH i 20Ilsd Y12 (195106 itsds o1 TOEL

gl skl dd s OdO COMMdY dS Oydy  -Cheirdmiiplsa
CjcORs®ROtedyds » SsifsLdlsse (sfs) d fdojHj

7
r

Isj dzH j dzyd 2 tcOL o dIlsdw fzlsj 2 fsorh jdadw B Odzdzd fiyls d

Wistcdlzd totso Odzed dts tetf Hodzts) OHRIAZS € dzgd Mists?2 ddzd edBtedH
O sdzded Is § dz' ) MstckzC lskztets?, MsL HOdedd O tedO
(MmMdzsd st j d ctcOHdj dalsdz j ) . 1 sCOL Odzts, ylsts dzO
f sdziz yj dzO® dzjded@rffctc ) & 1dz2d Qdpdsdz@ @+ defp dzls dz" = d Mdzsd Mk
B ssHtse fesdzEyjddw sfs f8COLT 90 jls, ybts dOJBs/
BOdzdzdmisdyd M2 1 WWJiClkdodesmMlsd wodwe sfqw Ise j tc
NAdHEBY OLd » sy MMOB tsq dzts d @€ Iy 6 6 dedzy - tc &fi) 5 R Ardzts

1.1.9. HU3KOMO/JAYJIbHBIE YIJIEPOJAHBIE BOJIOKHA JUIA
AHTUOPUKIIMOHHBLIX YIVIEIIVIACTUKOB

1 OnOtejo O 1. .,, [ldtevoudiw @Rj.ddd.ji . . 208 idas. 83 9,1 ~
4. 609

l OBty w©OMMBIclstej dzs o dzdwW dzdj dzOdesMmlstelzCIskz
s2fMlse 1 fsSCMdHdts?2 &BOtedyr OdelsdWted$ yd tsdedz n
d WwedSyduddesds oL O dgsH j 2 Mise
s @dskid ro stcdBtdZtedud MSdr R OtOCIsjtedmisd¢
Sdse ) ddLSsEsHEdD d' i kodjttsHd 7 otdksS sd
Mos2Mlso® d dL dshtsMists?2 ¢ sfils! sO¢dr Ekcdzjf dzOfy
dzdL SRS HEd df m  d&ztedig Yetisde,dz’ o' MsE 52 mMsteB yd tsdzdz
sBtcOLso Odzd j 3 ctcOW dlststf sHisBdzts?2 fdzv dz€ d o L tsdzj

a3
wE o

1.1.10. BIMAHHUE CBY 3JIEKTPOMATI'HUTHOI'O IMOJIA HA INPOYHOCTHBIE
XAPAKTEPUCTUKHU OTBEPKJIAEHHOTI'O YIVIEIVIACTUKA

| SBR.AZOI S L) L dzj S ISit2B18.§ 20z diEes) 16
I " fsdzdzj dr L S jted B delsOdz dz § dMMdzj Hiso Odzed W

sBtcOL Yytso dL slso jtoy H ] dedetse s ftsdzd 3] tedese s € ts5
edzj etsHdzr d3d o BdzsC dzORd, ¢ sMdzj ¢ tcOIsC 5 aiad Jsadgsdzdzt

dd f CctesL dsd

s 2

q
3y t
o t

Yyomlstslsts?2 2450 [ ] VY. VilsOdets o dzj dzts, Yylsts fted otjc

odddudddy f§tdHjd d' -~ d&OfYy j-8QG%, BHwEEHEH] ot
pLOMSOPB %.dzO| Adlesdz' P2 LY WjCl HsMsdeOj Bmw

et

(

d3j dz' N jd3 ot i ded. [l U)deso Q dzDEES Y 2O Jats j dzd HAP dz

dfmdzj HEjd & §O0LO0k]sess, yst foLotsdvjls fmHj
fesydtsilsd 7 ROLOSkjtedmisdS o §Owlsdd SBE©OL YBo

dzG
)
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1.1.11. HEPKOJIAINOHHASA MOJAEJIb OPUKIIUOHHOI'O HN3HOCA
YIUVIEIIVIACTUKOB HA OCHOBE CBEPXBBICOKOMOVJIEKYJIAPHOT'O
INOJIMITUJIEHA

stsLdzse | . 1., v tclsdzad g dzif 201Bl dzts B) O ,1 & 626-630

rdzv sfdmodedwy Wittd¢ ydsdzde n nOteOCIsjtedMmisd ¢ ¢t
sdzd { Isd dzj di/ kectsfptclsdatslztsd Mt sdz! L 59 OdzO f j oS tsdzw yd

zz yO2ddzr 1 &BOIjted Odzse , © d d3j dzdzts, B HJ dz fyd 1$< o
BztcOo ! wo. 1sCOLOMM, ybs StwdkdyuyjmSd2 ddzj

sCOL Olsj dzv d3d @iz0 s drdedids j da¥ ¢ sHZOCtsats RS
tedCydodzdzgse s L desMO d HdzvW OBtOL do desets,

1.1.12. ONTUMMU3ALUSI KOHCTPYKLIMU KAPKACA NMAHEJIEN COJIHEYHBIX
BATAPEN

[ L @) & & d/dzj e (W201O LY & . 6623

t OMMdiislste] dzZ0 o 5L Bsy dets Mls i tod d3j daj ded W Cdistf|sL
ftesOdzOdzdL Jtetso Odz" teOL dzdydz" § ©0tdOdzlst Ctsdzilistelr €
COoyjmsaj Otedid@&® | ¢ MmO telz j BB E SB EfdB>IO Iste Offuj Ssdz
stec O difzd d 26 dzj tetsH dzr | o tsdiAfip§ diFOH Iz j lis fr) ¥ O eOtw I8 5 ¢ ¢ o |[dgO
f ted d3j daj dzd § d3 dz jiztic telz ther tseH dids s tis o tsdzts € dzO, ftesqf dl§ Od
mMewL ks h dd3

1. 2. LENNKITO3A, BUCKO3A. YM B MEOWUWHE

1.2.1. PEHTTEHOCHEKTPAJIbHBIN MHUKPOAHAJIN3 XUMHMNYECKOHN
CTPYKTYPbl IOBEPXHOCTH TI'MIAPO®POBU3NPOBAHHOI'O HNEJIJIIOJO3HOI'O
BOJIOKHA

1l OHO®ZBO9 O ¢ . 5. , s kzlsy Od#tRoL@® j (in.Isrd.w, oI GH @&t oz ygj.BR
U mndzsdzsedw Isj € Mmisd dz. d281B.- f Icited3' @®dzj dzdzts s d

) MlsOIs: | ftoj HMIsOo dzj dzr tcj L zdz IsOIsT dzO z ydz' &
MstclkzCIskzter fso jteandetsMisd cdHtcsWtsBdL qteseo Odzdetse 5 | Y.
dzsor i3 MMty o tsHESBISISORZS do O h j2 slsHj dz€ (. ) tots
~ndd3d yd MEus2¢ Is it f s jtcn dzsmisd o Bdzts € dzO fn dfpt t

¢t
dr
Is |

MC Odzdtekzs h jets ©OMstso et { dzj Shtesdzdzse s g€ tets
iz Hse Oded v s skscdyjMSdn Ghse | ddashlsj 2
ysts ocHEckksORl OO gismEgcOs sy L O Mujls Mmd
sk 52 f(oddbt]jlsOdsss? §djdSd, fojHBSStOdYs h|j?2
MsRtcOdzj degd j 8 Bj y o sksC sdzdase s § wsMstcOdilse O, fddj H
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1.2.2. UCTIOJIb30BAHME UMILJIAHTATA U3 MOJUTETPA®TOPITUIEHA [1PU
OOPMUPOBAHUN OHOPHO-I[BHFATEJII)HOFI KY.JII):[I/I Y MAIHUEHTOB INOCJIE
SHYKJEALMH IIASHOTO SIBJIOKA IIPH YBEAJIbHON MEJJAHOME
Idebdzi{ Y EOd Bsdsedy | 62088 wdzBY i ¢ BEBE O

j Odz dzOw B dzO datEiO o (" Unfs)C BW a dksiS Oy  Mise j dzdzs 2

Hazw U Ste R3] tots 5@ ezd & O lisjf diztedis? LCIeh Oy df jsdgdzj ¢ dzlz € dzj

WdetSQO fs fcosHE U . IOlthGq’Odzr d dgBsB" &z

ZzO 100 sOPYd dylzxdbd dg" 43, 7%) ; 55 @B B %) ) f v,
ftotseo jJ HY dBQd VWV dzlt €zGry dzts G 5 WoBOWES) QR Hsdf W@y rsC Zdz' Isd
f sd3tsh ' f dzQds OISO dL fsdzdlsj stcOW Iststed Isd dzj dzO .- 564btc §
(mn-25, 0 -B4m@®y GtsHO.

1.2.3. BA3OBBIE XAPAKTEPUCTUKH AHTUTJIAYKOMATO3HBIX IPEHAKEN

MSHY O s HIBHIEGSO O ¢ . | . s [sWids @zdz? A3t i 2/t G 4 W/ /
4. 8O

] ®sBLBEB] ddsjwOkkt’ (LcOdOddL Jess Odz 0
(¢ BdzdzOG j detso ™ B4 s Odzdzd yd M S d 4, fm fddelsdIsdyd

By sdzd d3j tsdz j ) dMoBuEse’ L - QMEOSIE tdMisd S :
BdBtej L steBdtolzj disflsd, otsL di3sy detsflsd dzOfMr M j dad W

stcOdy steskz o dzzlsted ¢ dZOL dzts?2 Ny dqHCS Mg, O o M
fsHH]ty OddW Bl Y BO (JdastcOfR§ dzjotelof3OdMs2  fztsi dptsidy 19
BjnOddL BOB BdtjLsteeydd Hicj dzOy dzr & d B Odzls Ols

1.2.4. CHHTE3 MOAU®UIIUPOBAHHOI'O YIJIEBOJOKHUCTOI'O COPBEHTA
U UCCJEJOBAHUE EIO COPBIIMOHHBIX U BAKTEPUIIMIHBIX CBOMCTB IO
OTHOLIEHUIO K PA3JIMMHBIM BHUIAM MHUKPOOPTAHU3MOB C IEJIBIO
HNCITOJIB30BAHUA ET'O U1 OBE33APAKUBAHUA BO/1bI

sOIsrh joP HOBBjsSo O [. ¢. mdBdUz cO©Lfds@tsp d .
2018.1 v . d 263267

t OMM®BOIsted o O Ismw fnd dzls
B3d ZS sHd MY j tefdzts?2 d3j H! ¥ d
Slsdzsh j ded® € tOL dzd ydz' o

Lt Bgdzb@tsdztsgmqudsws
fnd
o d

cjBtesd, d §silstdBh
HOd3 Cbd skte d&3d6S ot

9

Isdedelzlsr j kMY jnad o tztfd Odad s DO Gzt Q@i ol g &
Cdzj OUHBCEdZPEO. SsMdijsduj MSBSEE ¢ &ZOL dzsE s §
JIs o 0Oydatsy L dzOyg Hzdijded O fiytfj tsfipthef P15 edisff s A g dndn@
B qudfcffls Odz# H § 2, sMisOe M drn MY A BdL ¢ WOdziizf s & Q dot
Cdzd dzd ud ME 28 L W ¥ o Ry ezglatizif s ) df did© pidis PIg O { f dstszd g s

s
sls

d»' o
SBY iz

L fo

5t
s

5 1S 1

dmf sdz! L so Odzedw Htcd tSBJjLL OO do O@akd™  gflsdzis o fis@ dds js

dzj MCtsdz €5 BBWOL Yytsses B S sHdMYf j tefdes?2 &BjiHT
0T Hjdzjd udfmlsrj Sk k' &IStssEe OdsdL Bso
BOCIjtedydHdyr § fes2Mmlse O f sdzkyj dedz" = yOMmisdy 3

H

fd
oz
Hd
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1.2.5. PABPABOTKA TEXHOJIOI'MA NOJYYEHUA XUMHUYECKHUX BOJIOKOH
N3 PACTUTEJIBHOI'O HEJJIIOJIO30COAEPKAIIEI'O ChIPHA

wOWddz t.4., }tsfedtedsd.Csla/ [RrRUa j Mksdds]assiedn
sjndsdksedwy IsjCflsdd. id2818.- 3 sdF B 5y Rizdzs i ls d

I O’ j] fjHMmsOodj dz@ IsjRdzsdzsedy f sdzizyj dzg
s d " dzj dzdets fyls o qL cOMmisdlsj & dscts  yj dd® ds
Codsedujmsd2 ydmsr 2 Mismse §sdkzyj ddy yj do
skkujddY RdRdushHethbs osiphbsdd &O f§syj Minj
Jedesyj dedz detsL dgse s fr ! w ) fofdjHEshddk o
Clsdoqotse Odgdats 2 czd € detsy j dece detsL dets2 sOMmM’ .

1. 3. KOMNOO3WNTHl B CTPOUTENBCTBE. BA3ANbBT

1.3.1. SKCHEPUMEHTAJIBHBIE MHWCCIEJOBAHUS KEJE3OBETOHHBIX
KOHCTPYKIIMHA TUJIPOTEXHUYECKHUX COOPYKEHHU C BJIOYHBIMU IIIBAMH,
YCUJIEHHBIX CUCTEMOM BHEIIIHET O APMHUPOBAHUSA

teediz . [ dMde S, ddn cogzep .4 lstelsdls j dz dzOw  kj & Odz
CdlstelzC yd2 .4 20088 51t i jided B8

1 EeOswh |

[ G

50

Bv hdesCts] wOmMftotsMistcOdz] ded j
Isi BOBBd odzih dzgj cts Otedzdtetso Odzad W
L dzOydlsd dz' dzr 2
s rls &y fxzpad
f slstej Bts9 Odzis !
tej N jdd2 f§t kf
MOKBOCIs ] tcdzOW ts figfs
LOC dzt yO  Ismw 9 s
dzj sBrSHd®BsMIs' ¢ oL OBHJIS! BOMMdodz" § GdHEEMEBE
Bjlstsdzdtctse Odzd d . it Odgpjso Pz syddaf s ff Higdege = €
CEdiBf sL dIsdz” d3d dBOIsj ted OdzO A3, BJL EydlO B dzsydzts

J

rls o ftotsdg hdzj dgdesds d CGtOYHO
stsdzedz’ © CtdzflstekzS yd?2 cdHteslsj n
cso jHjdedj Sy jted d3j dzels Oz dzr R

o tc]

CtsdzmMistezS yd2 mdMm
sy

®B J

(]
d

dz
B
B

GjLbEd BOLr 1Sy jteddj delsOdz dz' 7 dMmMdzj Hise Odzad 2
CdHtesIsj ndd ud MECdrn Msstelzyjdds] 2dzd dealdn@{dgefi, dzcgf B shcdds)
pjtelsdC Odz datlzj j Bhls Bl dz! dz' j N .

0z
C
d 1
d

4 dzd N JdzjLtsBjIstsdadz n C tsdzfmlisjte Iz
s Hzglzls g bztlzr oy j S sdzmiste S yd2 cSdHfets
WL Olsjd dzsds dzOdzd udd 34 3 B dzts ydz'
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1.3.2. MOJAEJIUPOBAHUE TPEIHIUMHOOBPA3OBAHUSA B BOJOKHUCTOM
KOMIIO3UTE I1PU U3I'UBE

L OMOdgtsg ./ // lulstesdlsj dz dzOW d3j RO §C O ddzy j ddj tedizr T

20180 v . 14 i u 248257

1 Clsdeso Odzdj Obddso Odzdzsc s o sdzsC dzOBd S

s d3

fted cOwLOdsdiese Odzdzs? dzOH j Y deslsd d HEde e j ydzdfls

Bselzls oL dzd ¢ Ols+ Istej M d dz" . YIssB ' L dzOIs ftcjHJj|dz
MowLkEsh jdg ftesdLs2Hils BtOL 59 Odzd | Istcj h d dz, 24 t
CslBf sL dlsO. 10 thdse | ftoJ Hdztsy § dedzes? e OMyYJ Is ddts?
CodRf sLdlydj dz@dee tej ¥ H § dzd 2 (LBdz tsfdzOB dzj dzdz’ = J >
cOL OB BIsOdz d3J IstsH cOMyYj O OO stctso Csd3f gL d
t OMMdiisiste] dzZO IstsdzC O f dzOfMisddz®@ dL Eftkzets?2 dL st
dzj 2 oCdzt yjdzd2 Hicb s stz cfetscts BOIsS ted OdzO f tad

Otk jddd ftesdmMratsHdls LOwtsyHjddj] btejh ddz d [cOI
ftswodzjdedwVw Istejhddz o otdzsCddMmstsdys Stk sLdlsj fd
3j m Oded uj MECdn ROL@EBjwdENHd O SiksC dzO f sfMistetsy dzO |L C
Odzé jBteOd UJ fr]Qc[: tcOodzj ded?2. wWstodBzdzdtctseo Odz S toff Is,
Hj2Mise dd qL qeOs hdn dOctkLC. (OL®&Bjite Gtoj hjoe
B4 ¥ UOMIsd ydz" n fMowiL j2  ®301sg todPEa®] i~ HHedlls Clstsj P d
toj Csd3j dzH 2 j Isfqw tcOMMd3OIstedo Ol COC Htetsj Clsdzzs R|Ots

1.3.3. HNCCIEIOBAHUE OU3NKO-MEXAHUYECKHUX CBOICTB
BA3AJIBTOBBIX MOHOBOJIOKOH U UX PEAJII/I3AI_[I/II71 B XKI'YTAX

sdtej 2 des g todztsfb.. ¢ . s Odzd dgdz\C. s j dzjl L. dpjrad /3w, Wdud¢
BjrOded € O di@BIB. 1 d40 d¢tslaed.) P

J ZzOMmilstsw h j 2 fMlsOls' j ftej HiNlsOo dzj dg ftcOCIsdhuy
fjtedsHdyj MSdr dhmidzj Hise Odzed 2 (Ctdalstetsdz! dets@ s to t
Isj ntzsdzyj MS dn d 1Sy zzOlsOyd tsdzde’ R nOtOCIsjtcd mlist
sftcjHjdvjd A Zzdzd € Odz! dzr d3d frddBduj MSdds Msmis®o &
dmMfsdz L) Bt fodiosHdMsets BOL O Issatsegts Mr te! W:
nOteOC Isj tod fieCCdz@Btflztpatsz Istso, drn EZfttkzedr R OttOCIs) toc

1.3.4. COBPEMEHHBIE TEHJIEHIIUM YJIYUIIEHUSI CBOMCTB JIPEBECUHBI U
JTEPEBSHHBIX CTPOUTEJILHBIX KOHCTPYKIIUM

2] &ZcCts0 0 U jMmisded/S/ 1 j kEsEHMSBEE csfikzh Otdfls

bdzdo jtefdlsjlsO did018.4 .6jis. BB 50 O

I sjug dzdy $3MdapplszdEO2O0disdy dOz¢d d Isjndedqd,
ftedd3d dzaj dedw Htcj o dde , O tOBtslsr 9o 1 Iss?2 B A&ZgMls
sBtcOBBISCO Htcjoj Mdds Wstcdzdtetso OdzO M tots Matsw dzdzw fisls|
fsorhjddjy Mbs2C¢tMmisd Htej o iddzr fteslsde ¢ dzd j|dzd
WdLdud médn Mot2fise, Yo hjddj b3 n~0Odedud S dn | Me
dbd3jted S j, rotetstf j d citddd JjYJicetHdt ttOMmisizle tsdid]
Hjtej oWwdzdetse s MistctsdIlsj dzr Mlsoa © L Mtse toj BY e & M l§ &z
¢ dzj § dadzts 2 Htcj o 4 id dzr , Wistcdzd tetso Odzd j fmis | dz Lo
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fJdzsBOL jted Odzr Lo fipflztsy Mas Gdgts d f BaP] Isj ¢ detsdzts s § d

d Hjtjowdde & CdaflstelSyd2. 1 8- LdGndadesad daf v t i)

byjde &8 ft6jHEOEO) MY Ekdkzyh Ols! "OwLOCIs] todmk
9’ MBS e ydscts bkddj toHdses oscdssd0 J kcdjt

foso sMyls BOks o odHE o' MeCs?2 fMsddsilsd H Oddd

dmMdj Hso Odzd” d ftjHoOLdljd dF j ©OMuUJlsr Osls

1)

f
q¢
S H

A
s tc

NMECtLON j dzd¥ ©OMISHO Hijojmdde f§tod bihdssdd f§tdd
ftod 3ifdzj dete | o-3 MieAls @.
1.3.5. AHAJIM3 ITPUMEHUMOCTHU TKAHBIX KOMIIO3UTOB B KAYECTBE
APMUPYIOUIUX CJIOEB KAMEHHOM KJIAJAKHA
eodMS d2 [ .1.., IMEPSIOE | oS08 uztsfa.d Wil 2018.te8 Otizd f | d ¢
° 493498
[Bi jCIstsdg  dffdj Hsse Oddw
SCOdA BB SLdlsdy j OIS tsd O
5 dMORO B &OMS! §tod k) dj d
ROl jted Odztse o Mistesdls ) db
teOo dzj dzdj S OLOSI,jtedMmisdy L
d MsOdd. [fdMOd Hishlssldd
C Odsj dzdzts ? ¢ zOH S d ¢l s o
%Ol jted OOB]. I toddagzms)d
¢ zOHC Ot Bq t& 50 O dzdzts 2
Cokf 5L dlsdz 38 BOIsj ted O O]
\ Wstcdzz dzd tets o O dz' or 9 tSHT (
S it HsMlssd dmlse O fddwlss?2  Mdmk
. : sdif 5L dydsdads | dsQ@fls § tedgj® dz’
Pu::. CTpyxTypa KOMOOINTHEX TKAHEIX MATCPHANOB! & — YIICTKANE; 11' SHS9 J tc b J dz' Qq’is tc te t&]l]s (qadp J (o7 C{ B
6 = OMMONANPANIEHHAN YIACTRAND, @ = APANILL; & — CTERNOTRANL ff] dZJ Hiso Ols J dzq— Azts | u— to q- ¢Bﬂ dZJ. dZd :1—
LY ez OBy EEe Odzdzs? Cdemiste S ydd o' h Oflsmw.
2 . ATOMHAA N AJNBTEPHATWBHAA OSOHEI
2.1. CTABWIBHOCTH MNOJIEBOM SMHUCCHU O)II/IHOqHOﬁ YFJIEPOI[HO]?I
HAHOTPYBKHA
I teMSd2 w. . [ OFf Detdide ¢r. te zOdz Is j o H2PIB M6 52|
-d4. 9PP
CCfy jted dsj dzls Ocz! dats  zOB oz H Ocfw 6 OL scEtej o  HH(
ZOdslstebe Cd ftod ftosljCoddd yjttiL djj bCO fd.
MeMsOodwsh j2. 1 0ctjo dGOdsktzeCd f§td f§tsisj s Oda
Hsbdzjots? Isjfdslst 20 Jjj fshdjHss Olsj d dtsd |
5] f s tetso SHdzsfisd BT O fHj OO Byj & O o j ddydd
CdyO. uflsOdse dzj d¥ Efdzseodw bkhists2 ydo sfisd § dzj ¢

Laiad mind d.
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2.2. HCCJIEJOBAHHUE BO3MOXHOCTHU CO3JAHUA ABTOOMUCCHUOHHOTI' O
KATOJA JJIA BE3HAKAJIBHOI'O MAT'HETPOHA HA OCHOBE
AJIMA3OI'PA®UTOBOI'O HAHOKOMIIO3UTA
CWOttsa,s .| solfisor tejldzddt sf fetsfyr 1 dzj € SiteA01B} 7 Azt dzts ¢
(19).1 & 6271
Rfr]fndzJHtsaOdzf L OF sdats d3j| te
9 J dzd yd dz d HdzdlIsj dz¢ dzsfylsg ¢
dzOljtsWx;dzq’W ZO o j dzd yd dzk
ksCO d fjtejotsHd j ROLdCls
Ho o mdzs2 dz' & Qo lstst & Mid s da
shdets o § OzzOL sctcOW dlstso r|n
1 sCOL Odzts, Zylsiasiz ff sd2o Istst ogd fr
COBH' Mysmssd tBJMiJud
9 J dzd yd dzlz MisOtclstso sE 5 Isis €
I;[Jtc;aq’udzlsats 99 JHJjddw BJ L|dZO
9 L OHOdzdz' 2 to O BAEDHSAs Wid jjxj dl dg. t
ZOdetsdjj §jtmifjSlsdedr dgd |
COyjmise j Ools 5t dsfy i)t dadiieizs
L dzj Clstetsdzts o W Qi Hsciplj e fs H o
BOIs § ted O dzls s sB EZMdzs o dzj dzts z
Puc. 1. KoHcTpykuusa  KkaTtofgHoro ysma [z @ dzj tetsH O ¢ o MsCdds ||é4
Oe3HaKaNbHOTO MarHeTpoHa: 1 — MarHuT; 2 —aHom; g g 3B OtcH Jtetso § j d ts dzO dzd fn
3 — aBTOB/EKTPOHHBIE SMHTTEPHI B BUAE KOMCIL 4 — ¢ (55 t5tg i ftedmkzlsmlseksls o |fte
BTOPHYHO-31IEKTPOHHBIE SMHTTEPE! B BUAE BTYIIOK; w N - :
5 —sKpaH; 6 — eI CBA3U (AHTEHHA) 2 mzsmgdtzg?QZZg t]’s?g 5 SISBJHH dzdéqﬁ]iJ qﬁ] ¢ %G‘ & o
fMdzdy j dzd¥ t©OBBIT o' ABHO {djChtdss f§td 6{fl|c]
TOOCjtedy B HdY OkBOL dscéts IsdfO cdetedHdL Oydd M

Vil Odetse dzj dzts, st fted G§lsdEOd deo Ep’ dipf s dgls :
mMemMisswdedd ccdBtedudL Oydd sejimfjuyudeOojlsmw EZdj di "
Codf sLdlsds? OkBOL scEOf st 52 MswkClbwj

20 dzts O dzBOL dz' o5 .S e fyls O dzdzd Is O o3

2.3. MEXAHU3M OBPA3OBAHHSA KJIIATPATOB API'OHA C YIJIEPOJAHBIMU

JTEHJAPATAMHA

[ Oded dzOj,q oD, [LECEMHEss bpd®d kj & ded uj 80282 W d
" 6.- u 883297

fsdzzyj dzdzr 3 ©  &ZzOL B] COLBSoaBEB LOLBGWHO Olsdis
sOCdr C &zOlstcOIlstse ot fidgryts H dols  FLCe O s g e flzes F dach tc'j
Bsdzy Czdz, MsHjtey O drn o B Bstzd @EE &WOFa j2s Bj Ui dafs,
sBtOL 59 Odad C dzOIstcOlsts o Otc 6 5 dzO f Zcdzj tetsH dz"| d3d
SHdzso toj d3j dedetsds o' f tsdzdzj dedd dzj M tsdz' Cdn-" dgaeizd g §
LOLWWH],; tldshdljd ds kdLSt2 biHRfEtc@OEE) 16| y

RLEZYyjdz d&jrOdedL d3 tsB tc (ot as@zld W fnf;diz@ldz@tmssaﬂzrﬁsd

ZOkdudd OClkdody 7 vOMmlsdy bkcedjtsHO, GBEOLEZ, 05
bcdzj o sHStesHse . I ' ftsdzdzgj dzgdj oMmjn {ildn Ekfmdse o2
fMoSHA & bkcdjosHstHEBe d § dtlsdsshlsf o dsdsSdls L dz

d Mfdzj H s Odzd W B .
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2.4. BE3YIVIEPOJHAA SHEPI'ETUKA KAK BO3MOXHOE HAIIPABJIEHUE
PAZBUTUA DHEPI'ETUKHN PEI'MOHA CAHKT-IIETEPBYPI' — JIEHUHI'PAJACKAS
OBJIACTb

AnjHistede. 1. sStedoatijlo \ OYdgtss dzd W MEdJ o JjHBEER

jMisjmise j dzdzr j oz bk @PLY.idaj. Q04" ,iju 1021

I'rfsdzdedIls! tBWL &lyOdylsigdsfayo Cliplsidd Qded dzydd [ {1
fejHi kOO sy L O Myjls ©OLadldY dMmlssydsCts
ZOC s dzj ded¥ o ObdsmMijtt] §(O0LddCsbr i ©OQig&Ols

RS
)]

zzer)

otsL d3tsy dets s ¢ Bded BdL Oydd S olbttets? §tsddse ddj

tcj 6 d tsldgj Is jutciBflzjtedzd dzc e OH MG OW B dZOMiIs!  {f tc - dlz dstyj of dedgts
L dzgjteedd o Ctdzdydmlsej, HEMIsOIls sy datsds LHAEWS fivd Ltadg]
syd dets & fslstcj Bdzsisd tjcecdsdzO o Ldzg Slsted yd ME 5
tOMMd3Olstede O sw ey tsisjisdud M¢dJ fMyd dzOted d
dzj sBrsHdB@BsMIsd St Isdvw ctHtsats?2 d MmMEkzlstydss?
BsH ot telr] dzOMIsswh j | -Dteg di8C ) Ced dfgf S5dz Ldso
Isj § dzsipdzOB Y j dzdWw JjVY Lt dzgjtecedd, O 1OCYJ §tslsj dzydCd
d d&j Misder » E coltgLodssiisdetis H f§ 5 Htc Ods@fLls ' ff oIs te4 B dzj dzd §
fistslse jIsMmilse j dzdets, MmdzdL dls! o7 Btetsm' f Otcdzd Ctso" A
Hisdzy dets MYy smMseMmMlseatso Ols! 6 OdzdL Oydd fHtej HdzOG OJ

25. HMCCJEJOBAHUE BO3JIEHCTBUS BBICOKOYACTOTHOHM ILJIA3SMBI
INOHMWKEHHOI'O JABJIEHUA HA TPUKOTAXHBIE MATEPHUAJIbI U3 ITPUPOJHBIX
HEJIJIIOJIO3HBIX BOJIOKOH

dLOBSOO ¢. ¢. ,, IrsjcdslsOFdrde plj.os.dv { shd2 M 2
gjitedw WdugoLgifgS @2, 4 212-220

t OmMMmdssistej dzs o dzd v dzd 4§ f zOL 3 9" M tsyYyoOMmistsis
HOo dzj disdftevd Cs@s Oy dets |  sdztslsdes dzO tsfdetse j ftodtctsH dz
f ZOL d3j dzdzO" ©BOBBKSO fwdotsHdls § fworh jdgds
NdHSEBMIsde | ftesyJ MM T sHEskktsaCd btedStslsOy O ¢

2.6. IINIOTHOCTH IIJIASMEHHBIX BO3BYKJIEHUM B CBEPXPEIIETKE HA
OCHOBE I'PA®EHA

| ZOL s &. 5., RISHOG DY ¢ BMNdIMEB2Y ¢ & Ou d & I
2018 v . 8 2.7 4 105108

Mdzj Hso OO  dzslsdatsils!  dzOL d3j dede’ & o 5L B 2y H
yOlt? f(sddsinEd Bl LPHPERHSHO d hdudd 6
BjhjlsCk. (OMyujl’r of §sddjd dO shdse,
dxddedd MdzzyOlder -~ WOL M Eyibsd syl mMnt

afis
| t47B
2

5 0L
dz
O dz
azo
zc
5 O
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3. HAHOMATEPWAIbI, PYNNEPEHBI,

3.1. HAHOBOJIOKHA KAK COPBEHTbI /JiI1 KOHUEHTPUPOBAHUS
OPI'AHUYECKHUX TOKCUKAHTOB U3 BOJHbIX CPE/]

[ OF 5w.0f .  ©tots.daef dzlz/s/dzj e 0 MS d.J 2008 ®B M5 BddB6

M

t OmMMmdissistej dets ff ted dsj dzj dzd | dzsor A Iso jtoH YW OL df =
(dzj sCOdzr 7 RO jtedOdkzses) d dn Sodi3ftsL dlseids ddls|§d
ftodtstedlsj sddzdis j &zPRtcWosH dz' » B jCItse. 1 tjddgzh |j il

sBEzMdzso dzj dz' @ o' MisCts2 EZHjdz des?2 titse jton datsfyls & ;
Hddg) stc©® o dzsC dzZ0O d B o tsdzsC sdeder 7 teOMMissW dzd 2 ;
otsL sy dztsMmis' 8 Ctso Odzj dzlsdese s d 3 toj 6 dzd tetso Odzed W

H & d
ff sMser §odkkyj ddY @OdsssdksStsd: 1) of kwcedo Oded j
 fiy o

() sde@dsY ddz' jto) : 3) 1dzjClhtocl stodss Oded j d5. 1}
oM esMisteOdzj dzed j, Ctlster?2 t©jOdkdLEzjlsMY o Holk]
HOdzdzs2 MO’ j HOjlMw Bhjj fjHimisOs dj ddyj
f sy dddgs Bt ! dzj Sstesl Stedsse Odedw, o COyjMmlsoj
ksCMdCOdastsa. 1" wodzjdgr Ujlsrtej §BHREGHO LSdkdfyEat
SEcOdduj MSdr OdOddlstso .

3.2 HAHOCTPYKTYPUPOBAHHBIE KOMIIO3UTHI HA OCHOBE
BBICOKOITIOPUCTBIX YIJIEPOJHBIX MATPHULL, HAITIOJIHEHHBIE
I'MIPOKCUJAMHU KOBAJIbTA U HUKEJIA

9
z

s
t

fr
2y

] OF Oksbs Oz . A j HEBGEMABGY o dJdzsjtj MOR Ekflst:

1201817 v . 26,1 46268635

{ OfMfsslstej dr Mots2Mlso O dzOdasfstekS bkted o Odzdz

m
[ m

HdzW  Miah j d®sstttse dz20 shdse ) &dscsfls)dd & Ecc

fJtesdzd L sdp zfstOEAfs@dz?2 fidgj d] H Y sdzdzed s j dz' dets o7 H j§
SLdZO-2)ul U sdzeyj dedz" J vl v d2Of sdzdzj dz¥ dzOdzsyOMmls
5O Hj dedz” B deEAPS df 5 j B8R C OdzOZOR, M&OecOs hdn o
dMmfidzj Hise Odg Bj stsH O ftotsfmo j ydgo Os h j 2 1 dzj ¢
HdWteOSCIssd3j Istedd, toj delsej desW dzktste Myj dzlsdescts 1 dz]

6] dzls¢ j detseo MC 5¢ s qL dzlz y§ etk o d dzoRw jiziS) i’ iy odtg 2 flls o

ROdSC sdif L dlsder © Ol td Odzse . ) 5S¢ OL Odztlad § jutts
bedj etsHdgks EOtedylz, SOC d WkdCydsdOddL oydw

o § dzd uj ded * L dzj Ssted Uy MC 2 jBEsMEEE S tedtzbdsls d

5 RS tsfyls! ¢ d HtdstBCOmizf Hst®e o dicftg) juds o d § f to
dis jsdgmde® dzts o d Is j dz' oz’ 7 ftetsyj Mmtse iy ZyOf
ezt h dafmw o taIGmWJHfrﬂnJW U @EvdH. O

55 =
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5 9%
&G3°®
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3.3. HPOCTOE NNOJYYEHUE BOJIOKOH OKCUJA I'PA®EHA HEIIPEPBIBHbBIM
MOKPBIM NPAJAEHUEM HU3 BOJHbLIX PACTBOPOB C BBICOKMUM PH IIPH
BBEJAEHUU AMMMUHAKA

A facile continuous wet-spinning of graphene oxide fibers from aqueous solutions at high
pH with the introduction of ammonia / Changcun Wu, Xia Wang, Qiqgi ZhubCarbon.- 2018.7
Vol.138.71 November- P.292299

Viftejter odatsy Godzkyjded] obdsStd SCMdHO ¢lsO!
CEOW jdzso ' & odsCd BN dis tfkh jMse dzj des § sfytej Hlfpls
s fod {lsd oL ddf ®dd s s s jodr dotf tdrp @l shils§
1Hif) SfdMmro0jlkmY ©OLEGOBGICO feshsses o) Ist
dzj ftojtor o cgsets ftosyj MMO, Cslstster 2 BM & otsh s jc
tOMlso 56O {1 M H6B O dpHdedp diz" ER3dkd O o0 f(fdilud) O ddi) dat
CsOckzdzy ydtsdzdets?2 9 Odedzy , Md3d M dj SOdsdzO  OyJ lsisd
bz yh Odzs HdMmfjwedkj dsmis! ddmnsss [1 o o|sH
Hiftockssddise OddY ddmlstse dsyd dsd fsks] tijdzdo tog g
CsOckdvydd LO Mujl ScsdeddzOydd Hjfteslssddtsl O
SBtcOL o Oded j 3 Misdzj 2 o CtsOckzdzwdzlsj. 1 sdzzyj dedetsj| o
o s2flse O: fsydsmls! &O ©OL &’ of W 1k H dzdddzjdzdods|H5kL,
(¢ dzf dz

3.4. METOA NOCJEAOBATEJBHOI'O YMEHBUHIEHUA I OAHOCTEHHBIX
YIJIEPOJHBIX HAHOTPYBOK C MYJIbTUITYCTOTHBIMU JE®EKTAMHA

An order reduction method for single-walled carbon nanotubes with multi-vacancy
defects / Robert B. Hudson, AloSinha // Carbon. 2018.7 Vol.138.7 November- P.8189

]l HOdzdets? tcOBtsls] ftojHMIsOoadzj dz detsor 2 diBjlstsH |fMd
Ctsdzj BOIsj dz' dg' R ~nOtcOCIsjtedMmisd¢ BGHdsMilsj dzgdz" = BcEd
Bzdz sdf zMmistsisdgr | HA W€K Odjfdedd , o 'ffesC 52 Mmilsj §f 4 dac
B Hj dzd ftecdo jHjdedsets fstc"WHCO fdMOd COC Ed) dz
vl [ dzd dzj Otcd L 59 OdzdzOW BtsH j dz! otsL @3z M j dzdzts 2 vl b
CststeH d dzOIsT f sdzkz yj dedz’ j fd Lz ytfj Jstsaly] yte@s? dzd fyd{d s jalz" 2
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4.8. BIUAHUE CBY 3JIEKTPOMAIHUTHOI'O IIOJISA HA MUKPOCTPYKTYPY
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5.4. OIIBIT BUAM B PABPABOTKE BBICOKOTEMIIEPATYPHbBIX IIKM
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5.6. POCT HOMEHKJIATYPbBlI M3I'OTOBJ/IAEMbBIX U3 ITOJUMEPHBIX
KOMIIO3UIINOHHBbIX MATEPHUAJIOB QJIEMEHTOB KOHCTPYKIIUI
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