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1. BOJIOKHA H KOMIIO3UThI

1.1. YITIEPO/IHBIE BOJIOKHA U KOMIIO3UThI

1.1.1. CO3JAHHME U HUCCJIENJOBAHUE ®U3NKO-XUMHUYECKHX CBOMCTB
KOMIIO3NIIUOHHBIX MATEPUAJIOB «METAJLJI-YTJIEPOJHBIN HOCUTEJIb»

ssBtslsPj 801, 4 BetsaBHSO O u. o UM jJir@L HtY & tts jdals
Jd MiIsj Miso. 520480 dzG-0.1 v . BG

4tSL HOdz Cdf sL dyd tsdzdz -f ¢ ddjQdstgiHiee] OdzO 5 figgats © §izoz to |
bedzj etsHO ( dssctmAs2 dr j bkcdjtesHdr j da@adpteds tolss §iaf
GOl j tod Odz u d B & dzédhgs Ni, Cd) . d5jflsjOximtesmds (t Ad d 1 Cf1t1 4t
ROTBHERMY 5o j e desisd kedzj tsHde & desmdlsj dzj 2 o ¢
COL d3j 120 1Ak, dzdCjdz o odH] OB dL s Odedets? | §
OClkdodeso Odedz’ & ) SOzdzOdBd bk dzj tesH dzr & dzOdets BOIs j t
J d

9 d

¢ d ffdzjedRsdzOC  sLodW jls Mmih jMlse j ddets MdzdL dls! s
[SdMmdzj dzdj SEBRSEZO fsasHdl HeMlsOssydks O0CIsd
COOdzd L Olststetse ,  datsh s twttsinlisie Jf s t§ Y SAemRdxtzAs j$ QUDO dz(|L O
i Ag. sOCPBtsBte S sdBBY sL dydtsdedzr § d3OIsj ted Odzr dzO0 |
Fedzj etsHdzg 7 desfdlsjdzj 2, ©BdEZOHOsIs orf MsCddz §slsjc
Gjlbjtescjdede 7 COsOdzdL Olststese fesyj MMO ¢ dMmdzj dad w

S

| ES
Magmicmon bl".");.'lll Keaxin Camern Lengin Siege 'ossion 2 it
1800000 x 005" - | 4341 um 20 nm
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Puc. 3. Muxkpoghomozpadhuit KOMROIUYUOHHBIX MAMEPUANOE:
MYHT-Ni—Co (a); MYHT-Ag (6)

1.1.2. OONPEJAEJIEHUE MNMOPUCTOCTHU YIJIEIINIACTUKOB B ABUAIIMOHHBIX
KOHCTPYKIUAX YJIbBTPA3ZBYKOBBIM METO/IOM

[EtOh s | . 1., /g Oty s degzl § . o Rl it PBdsy.of - 2 i

Ll Odzss o dzj dzts, Yt dsddess OddOw 1 dzj sedw |k
OCEMmlsdyuj MS s d gz ¢hdaPdz0 sB tOL 55 Cstetej zdelzjls | f
lGjHdsy jdes sedmissmis! bkedjfkonMsdSo sftjHj dyls:
owL d B j BozEcEt MiHj oY Odzg e dzb®tc! fipj tzts @ g gt & @ Gaei




1.1.3. OLOEHKA BJIMSHHUSA TPAHUYHBIX YCJOBHUI HA PE3YJbTATHI
OCPEJHEHUA YIIPYTUX CBOUCTB OJHOHAIIPABJIEHHOI'O KOMIIO3UTA

[ OcdzdsRS dR e jij.ow@s sbamistezS ydd dL Csdf sLidy
2016.-~ 2 ( I & 29%3

[lsdBjyjd esdz " 82 ©OLBEM L dzOu) det BSeBdsjOksjj o
fjtemMyfjSilsdodsy ° OljtedOdss HA&Y dJLcEslsss dzj dzd W
o fdzj HMlso dj T 9 MECdR L CMf EOOYydsddy & Mo
bftebetsets HjYstRitese Oddv StBftsL O, s jH
fedzbyj dzdzr @ tejLbkzdz kOso. (JjLbd sOIT dhhdjH s
TOEOClkjtedmisdS SCsBfsLdlsO, ylsts o HOd dgj 2" j ¢
BOlsj BOsdUj MSSEts BsHj dese Oded™ dLHjdd2 dL daj

1.1.4. IHOAIMUIIHUKN  CKOJIBKEHUMA U3 YIVIEPOI-YIVIEPOJHbIX
KOMIIO3UIIUOHHBIX MATEPUAJIOB

Z OC dzj[d.5lz@ Master'sdurnal i 2016.-~ 11 &.169172

t OMMdsiste  dz e 52 Mo O fsHh d§ dzd S tzes dzj 98 B¢
CdBYf sLdydsdzdzgse s BEOjtcdOdzO. 1 teso jHjdz dr MtcOs
BilsOdzddyjiMSdn &OljtedOdse. [§dMOdy shdse dr j

MDu3uko-mMexaHnyeckue xapakrepucruku YYKM
N,"‘ [10THOCTD, KI/M' 1650
n/n
1 [Mpounocts, Mlla, npu:
— m3rube 110
— CIKATHH 140
— PACTAKCHHH 90
2 V1apHas BA3KOCT, KI'C * CM/CM” 25-30
3 Koadduument rpenns no cranu 0,05-0.65
- MHTCHCHBHOCTH H3HAIIHBAHHA 1-107°

1.1.5. BJUAHUE PEXHUMOB I'OPAYEI'O TIPECCOBAHUS HA CTPYKTYPY U
CBOMCTBA KOMIIO3UIIMOHHOTO MATEPHUAJIA AJIOMUHUM-YTJEPOJIHBIE
HAHOBOJIOKHA

it EHME B2 P yso O uv. #J jlsp@dase jnjfzd] d s te
B sOdz@d4.-~ 1 0 (iler.29 .

RL EZyjodsa dztsy detsfyls i sdzlz yj daed v sBtOL Yytso ¢ tsd
bedzj esHdz j dzOdztso SdzsS dz@ o) Is 5 H sidglzdedts 57 wjle@® o telg
480-9804C. VMisOdetso dzj dzts Bt OL 59 Odzd j COtBdHO O
ftcj Miso Odzd OAC. o T afjle B BS s B 5L d yd 5 dzdets ¢ & -Ldg@Ug jiotesdi €

ZOdzs o sz § dzO, fdkyj dedzsdts ) ssHEd CsEW yjes

Odzs BB ded ¥ G ted bHBodzj o stedlsj dz dets? 4§ dzOMls d ydzsfiyls

Zts ©

1 Is

5q
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1.1.6. KOMIO3UIIMOHHBIE MATEPHAJIBI HA OCHOBE AJIIOMUHUSI,
YINPOYHEHHBIE YI'JIEPOJAHBIMU HAHOBOJIOKHAMM

4CotteyBSPO U001 Ok ldzgism dzd yi MSdd od i bisshbBEgc

CsfkHOhlse j dedes e 5 4§ 5z Is.] 2085 U3 s .cBEs bk dzd o j tofd Is|]

tOMMdGsbe] &  ©OLddudy MNbekSske’ | @O sBhkm .

Odzt B dzedw fp MBHjte Odedj 3 1 BOMM. % kcdzj tetsH dz" |-
Cikf OCIsdtetse Odad v , O OS] oBL®BBYyd j d@j-~O0O0dedL
Ylsts kcedzj tetsH dz | Oz Bz dzZO Lo BdVEls fror
Msgdsamisozjls L dz2Oyj dedw o5, sz yj deder &3 §f ted =~ tsdztsH

My j $O0dedj 3. s0O¢ HIEZY FBEZEHAdEE, SO d etsteWyj ¢t

COBdHAE2 WOL' ©ifdbipk olodlds Wy sdsthisaizits j Ged | dgls B
i dzO: ftojHyftsdsyjddj © ftjdBzhjnlss j dzdztsd

d Midzj H 59 Otdafl® &ts a0 Isg s B OC SH ot sc@azds H JBtc§ BHOQ telzh-tj

osizsCsdz d tBOLBOOdzdes COteBdHM =~ MoaweL j2. 1 teo
WOoL Efdzpjyddf esdmrsHdls L O Myjls tsBtcOL s Oded W dzts

1.1.7. TEOPETHYECKHUE W 3JSKCIHEPUMEHTAJIBHBIE HWCCJIEJIOBAHUA
KOMIIO3UIIMOHHBIX MATEPHUAJIOB, APMHUPOBAHHbLIX YIJVIEPOAHBIMU
TKAHAMU. YACTDb 1. HCCJIEJOBAHUSA OBJACTH KOHTAKTA YIJVIEPOJAHBIX
HUTEMN B TKAHOM CTPYKTYPE

1 6d BOYJ &S 5 1 . [ . | & s 605 jddy Gdze/R018-] dd % . 116

ltetso J HJ dz sjtstejIsdyd MSdy d 1 CMY jtod d3gd dzls Od
edzj tcsHdzg" = dzdlsj?2 o IsCOdets?2 fylstclz@dg@deg Is dhuggwin € tists
v OC @YtsH j dz fsLotsdzw j Is ftosecdzesL qtoetso Ols e 52 fls

CoBfsL dydsdizscts &OkjtedO®O. RMAGHY dL kihdss
feddd BOjIs O Mjis"Y OLddlkzshd2 Csdfsdi dls, HOG

BsHj&zd HHY BsGRYE L d foscds. (ot OddY Mo 52 fi
] fsH] ©OBGI' BT d2d §sdkkzyjd OdOddlsduimSdj L
My Olsdj &3 dedlsg 2, BOC M BOdz! dz" 3 HOodzj ded J A3
VS jted i3j delsaRpm 88 Qzd @M M sdz L s Odzr HdzW 4§ ts]
Ci WWdud,)dsO 1 ZOMMEdz0 kcdzjtesHdy 7 dedlsj2 o IsG

1.1.8. TUBPUJHBIE COJTHEYHBIE 3JIEMEHTbI HA YI'JIEPOJHOM BOJIOKHE

Hybrid solar cell on a carbon fiber / D. Grynko, A Fedoryak, P Smertenks //Nanoscale
Research Letter$.20161 Vol.30

]l HOdzdzts?2 tOBtsSls] of jtoar j tfdmOd M smtse fn
L dzj d3j dels s o Wtttdj SdMmlsd dL ©OHJOM dets QS j d
otsCtolze J Hddzd ydzts gliass ¢ ddBDe dz p tistslzadafztsiaias j o 6 dzj d3j dzls * E
otsdztsS dzgj HJ GG sdg¥sfz Bt My dls yj dadsteOdz
ZOdsf tetso sH Az S 5o ™ Ctod fyls ©dzdz' d BteeOdzdyj MS g

fsfmdzj Hise Olsj dz dzts ©MOY H Q] 0dz0¢ Og dyilstetg H dsS) Is deo izl

ftodo §dztf 5W o dzj ded ¥  Witplsts2 dzf) ® b6 e i b5 ats Y & @ .6 5 & tedztiz i 6 dzc
fj demdedadL et o Oddize | (€ keDEs{dsq dig' dg, fyts dzdzl) tn Qg dzdizj
0 dzO dzts &)@ Rz datd® B dzts M S 5 o5 s 2 Iofiatm s GO A)er) (
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1.1.9. YIOPYI'O-JUCCHUITIATUBHBIE XAPAKTEPUCTHUKU VYIJIEIIJIACTHUHKA,
N3I'OTOBJIEHHOT 'O ITIO RTM-TEXHOJIOI'MHA

# i3 ewse . s zdzdl . | Bides SdAMIstezC ydd dL CtBf s
i2016.-" 2 (L4223

[lsdgj Wiltigs, dzj Mdstslstew 20 tOMY tetshlste Odzj dzdzts iyls

1110. BJMSHUE METOJA IHOJYYEHHUA HA TEIUVIOPU3NYECKHUE
CBOUCTBA METAJVIOMATPUYHOTI'O KOMITIO3ULIMOHHOI'O MATEPHAJIA Cu-SiC

L d

J

dgdzy Jd Sydd, slsizlsMmise 8 Is-H M@ dzdzOfs d otsld = [z f tOLOE Is|j to
ecdzj f zOMisd ¢ tso, dLetslstsodzjdegde" » s 1 Isdds Isj n dzfs dzt
1S jtod d&3j dzlstse , f ot iy datg 2dedy” ~=  fifistic EARdg Z tc O - d ftwdoe
SHdsdZOf 0o dzj dzdztse 5 d3OIs§ to O dzO, dHjdsd¥dydtese Odz
dimMmdzj Hise Odad v . Jyjdgj dz0 1 WW jCIlsdoe datsfls i tcd d3j dzaj dz
MtcOo dzj dzdj Jj et Mo 52 fntsd Odgtise , o ds? dytisle ©alzlfj dg@ilse f 5| Is
Wistcdztso Odad W .

gjotMmis: pdaso, WdBsYSrRd.dg. 1 S sp ME O8 WBdzmistezC yqd

Cdsf 5L dydsdgdy F2086§07s3 te( O 4zB7pil

ommdslsie] d sjf s dL duj MSdJ fleo 52 Mise O

= 550 0 @

1.2. IEJLTIOJIO3A4, BUCKO3A. YM B ME/TUIITHHE

1.2.1. AHAJIN3 ONBITA NPUMEHEHUSA YTJEPOAHbIX HAHOCTPYKTYPHBIX
NMIIJIAHTATOB B TPABMATOJIOI'UU U OPTOIIEANU

Il steL zZdzgtse . 5., zjoeyta jlinsrzd@Oeecd d [ ] stc

1 .16 beis20IB.-~ 21 a4 . BY

ltetso jHJdz O dzO dzd L BdLBY Omdetsmis d d LWWjC
1 R)

RO dzsMistc z § B tk@xizE Olstses (v R Hdzw  dzj uyg
t smMmd2MEs2 AjHijOYdd. [bBjujdo W
HidWJd St BjytisLosdk satsets HdMEO d Is
Ctsfisj 2 tOL defeyfddts? viQdipstasdis © tslsfizlslse d ¢
dzj 1 § ZOIsj dzt dg = MmMtsB' Isd 2, MowL Odedzr » M dMi sdz
qizd s hdafmMw HOdzdzr » HOJjIs tshMdese Odedj MHJ &zOIs! o
~nOtOCIsjtedMmisdS do @asinls] tsd deHslafds] dzj tels dzts s B
dmMf sdz! L soaOIs! jcets 9 IscOo BOsdsedd d Btlstst |

OdzOCu-§iJ,s L Gtslstso dzj dzdzgsG 85 3j SsSH OB GCtstewW
f dzOL BJ dzGRSE 6 5 M PHDDAzd®'y j(de¢ © L O d Md Bslg W d
s sls &BiBHO MfJj ¢ Od&TY Itcs®R|IH]] Bzt dftpte
RZsOd dr & d bkjstejlsduimSdrs L dzOyj dzd? .
Ldtsdgdz » ftetsyjmmtse ot otcj &3 M j S Odeq W
wod L d udaipdits et ) lejGe MY j ¢ Is d 6u-SiCd i { 5 dz!
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1.2.2. UCHHOJIb3OBAHUE HAHOAJIMA3HbBIX KOMIIO3UTOB B KAYECTBE
MATPUL JJIA KYJIBbTUBUPOBAHUSA ®PUBPOBJACTOB KOXHN YEJIOBEKA

10hjCddz0 5. ¢. ,, [ Peeiz fdffmi der. $d .S58 SGd 10,71 -~
g. O

VEdzjtesHdy | BOIjwdOd o dzOMlssWh jj oitsj dgw

Cbd sdodiekjdr o CdzjlstsS o ©OKREOR ¢t cjda 6OIs(
syjddoOdzd oL OddsHj2Msedj W dip e d)fiplse az EKds
JLelbso dzj dede" B3 dL Codf L dyd s deddssds cds@ 19 o g O
BOktedy, Scbste’ | §sdzyOdd dL HIMYjthd - § st
BS o5, dzOF s5HJ dzhnl G0 HAEWR.Y Ol L)L AdS , dzjy K Cofi) jo OAls
oSLHj2MisoadY 20 Cbkd sdodtkjdrj CdjlsCd. 1 0Ods

fsojwhdshlsd &Otedy Mt MejHddd ©OL &) tsd {8

fOttOdzdzj dz' degs Bk tsted | dels oo Odzd ¥ W d Begjsts Hatfiplsd |

1.2.3. BO3MOXKHOCTb KYJbTUBHUPOBAHUSI ®UBPOBJIACTOB JEPMbI
YEJIOBEKA HA HUCKYCCTBEHHOM HOliI/ICTOI‘/JI MEMBPAHE n3
MNOJIUMTETPA®TOPITHUJIEHA, IPEJHAZHAYEHHOMU JJIA CKUIIEPOIIVIACTUKH

Il dzddeso © [ . R. , ,5Hddel joo.@d Qv g . dp TRedp.isi&.dL 0,7 -~
d 4854

Cdzj ssydz n Isj ndzsdzse d 2 o Md Btsdzj §
4 &zt ¥ H Odzd

jdZsOdz des? ©WlsOd dsdscd(d.

5o Odzd W "dBese ZOMistse Il
Wilststel Isqddzj dz0 ) HOdz dzgj 2h g
d

d

ﬁ.UT@QI

sOIsy orf ftsdzdzgj dedz" = { S MY J to
4 dzts, Yylsts k¢ 0L OdzdzOW f tsto

tcso Odzdw WdBttsB zZOMistse Hj i
qtekzj di3F &3d W dBtotsB dZOMIsOBRd, o
MtcOo dzj dzd ® ff i3 BBteOdets?2 B J L ¢
dz2 sOIsT HOtIls tMdtseo Odzedw § sdzOG6 0O
B tc O dzj dL fsdzdlsj steOW Iststet Isd dzj dz
fMils Odzts o dzj dzd v ZlsteOyd dzdz" = d dzd ljtsatecjx
defl @ Mdzz yO2, WwWodzws M d2fw yOMmls! ¢

TROCSRRS+
T T OR8a TSg
bog- UTUT“—UT
QO W NS
© oo
Qﬁth&,

I FNNS &N
Ow

DO QESNNR S0~
e = ol

1.2.4. BBICTPOJEVCTBYIOIUE BUOJIOTHYECKUE CEHCOPHI HA OCHOBE
OJHOCJIOMHBIX YIJEPOJAHBIX HAHOTPYBOK, MOJU®UIIMPOBAHHBIX
CIHEIU®UYHBIMU AIITAMEPAMU

0F BOHdhsd B0 1 SBEedHa RIS B EOLEO RL o Jilsidvd d & yj
LOojHjdd?2. .62MBE Is tok@zE ORBIZ

1 8COLO0OdZO0 oL Bsy desmls! ML HOdzdw BT MistetsH j 2 M
CeBf sLdlsO tHdsMds?2 d' = k6 dzj tcisdetlzr A Y fde@dtsds tgdzs ds€
Bj dzC tso . RLEYJ dets o dzdWw dzd j O M dzj Clsdo detsfyls
BsHd¥ dCOydd bedjtesHdr 7 2 @OdslstezBtS. 1 tetsH j
ZOdslstezB Cd SBEROHOS S BEd hj2 M dj Yudasdtsh so t |
BJ dzls® ts d3B d dzO.

é
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1.2.5. XHPYPTHYECKOE JIEUEHUE PE®PAKTEPHBIX ®OPM
OTKPBITOYTOJIbHOW TJIAYKOMBI OJHOKOMIIOHEHTHBIMH JPEHAKHBIMHU
YCTPOUCTBAMM ( [ 11 [t )

1 Ok d3d dz€ 5 L .QlizO" j 9 d ys JO.HK .5 I ifglsdzd &/ [tcj dzg Izt
csikzH OteMise j dzdzts & 2015 dztf b Futc il B Is O.

1 0 fr]JGtSHdehdchlJ HJ dz sfis Oj Is e ¢ diaj jtehij ¢ g cizslzts| Xz
o WcOC Isjtictelzi nsIsC tor sskzetsdz! degts?2 6 dzOEC tsdy . 4 I dsilzd W
GOk S s fdecysd Is tedkz'B yj o Odedy ML HO9 OF dftciz o & 6 o
o R34 M Olsj dz' Mise HfdzHsGBMIistEls Is sYIOs  dzj BB dzlz § BB f ted ©
olzElstcd 6 dzOL desSe 5  H Ootflzj WAt j ¢ IO dfid s3lz] gzO Y tc O dzj dad §
f totsB dzj diw j Ilsvirpw dmf sdz’ L sofoss{ijdzL § o dZf 8H j o &3 f Ols §
Hiej dzdifles el MiszOMissw § i sisjdl™" 5§ 6 juddyszs)
Hic] dzOy § 2, ©0OL z§ ywdg'dn dff 309G dafg I©tdAD o3.d -~ d i fizfs dédydsle |
ftoj HiflsOo dZJ dedzts 2 tSBL Stodzats?2 H Gydgd'lsd d L @ te zay jj disdgedzds 20 o}
dzdlsj tOlskztgn d'sls Ot Od3 dzj yd ded v  telg W OIS tslg dotelalz's dzts @[ ts to
SHES®RY sdzj dzlsdz” dsd Hitcj dzOy) dz@ d3d k& fiASRESRS) Isd IOdB |,
Shunt, IStent,dsd C tetsh zdzls dL G dH to gWALBEO d @S wf &zO,1 €
[MsOj smw OCIzOdz! dz' t85d % Odzy dzj MnhsdsP © blzfff gz ls s Is d{d30O
5 H dzts C dajdgiplisdzts G 1S Hioj dzOy dzts G 5 EmMistes?2 Mis g © 5§ Offyfdaist s E
L WWiCIlsdo detfjOpAjjwpiglsdimfoj ) toj WtcOCIsjtoder ddd W stcdBORd | 5k

1.3. KOMIIO3HUTBI B CTPOHTE/IBCTBE. BA3AJIBT

1.3.1. CTPYKTYPHASI MOIU®UKAIINA HOBOOBPA3OBAHWI B IEMEHTHOM

MATPUIIE JUCIIEPCUSIMU YIJIEPOJAHBIX HAHOTPYBOK n
HAHOKPEMHE3EMOM

cStsodzio | .R.,, 1l izivazin? d &z pi.lsc.s Pl j tzg GoEH.- ~ di-
2.4 . POB

Sl dzi Cfdz’ § deOdetsH d MY § teExd @ dzdnjdd) Is dsdigs ¢ iy dafsf thias ¢
OdtslIstczB 5¢ d dzOdesH MY jtefmdesets Ctoj Bdzj L j BO BEC|OL
GdHEOISOYydd, MrnoOIlsr 90ddw d o jtHjddw Mmistetsdls ||dz

7 Hodeso j ydesfls: . v flsOdets dsdzjiglss d W qI6 © 6 tf dzty g di 2zls €
iz yOj o0 jHjddY d31;'dz; fldzer & dzOdesH g My j tefdz = |fMd
oSLHj2Misoadw d2® fesyjmi' cdrneoloydd d 4§ sidjH
{ s yo4 smw, Yls s Utﬁd o0 jHjdddscedgBf | et g d3l It
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1.3.2. TOBBINIEHUE KOPPO3MOHHOM CTOMKOCTHU BA3AJBTOBOI'O
BOJIOKHA B HIEMEHTHBIX BETOHAX
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1.3.7. BJIMSIHUE JUCHEPCHOI'O APMUPOBAHUA MOJUPUIIUPOBAHHBIM
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34. OCOBEHHOCTH OKHUCJIEHUA MHOI'OCTEHHbBIX VYIJVIEPOJAHBbIX
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3.7. KMHETHUKA PEAKIHMU 3AXBATA CBOBO/JHBIX PAJIUKAJIOB C
MHOT OCJOMHBIMHA YIJEPOJHBIMA HAHOTPYBKAMM

Radical scavenging reaction kinetics with multiwalled carbon nanotubes / S. Tsuruokaa,
H. Matsumotob, K. Koyamaa // Carbdn2015.71 Vol.83.7 March.i P.232239
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4.3. I3SMEPEHUE OCTATOYHBIX TEXHOJIOTUYECKHX JIE@OPMAIIMI B

YIUVIEHVIACTUKE IIYTEM BHEJIPEHUSA B HEI'O BOJIOKOHHBIX BPI3ITOBCKHUX
PEHIETOK
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5. HHOJIUMEPBI. AJIMA3bI. J/IPYI'HE BU/IbI YIJIEPO/THBIX
MATEPHAJIOB

5.1. COBPEMEHHAAA KJIACCUOUKAIUA MOJUMEPKOMITIO3UTHOM
APMATYPbBI
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5.3. KOMIIJIEKCHOE MCCJIEJIOBAHUE BO3JIENCTBUA KJIMMATHYECKHAX U
IKCIVIYATAIIMOHHBIX ®PAKTOPOB HA HOBOE ITOKOJIEHHUE 2IIOKCHUIHOI'O
CBA3ZYIOLEI'O U ITIOJIMMEPHBIX KOMIIO3UIIMOHHBIX MATEPHAJIOB HA EI'O
OCHOBE YACTbDH 3. PACYHET 3HEPTUHN AKTUBAIIMU U TEIIVIOBOI'O PECYPCA
MMOJMMEPHBIX KOMIIO3UIITUOHHBIX MATEPUAJIOB HA OCHOBE IIOKCHJIHOMI
MATPULbI

1dStdkz0jo [.1., pommGyo®izyHe ) 1iR@e-" 5 (4u.)ll

s jH] &0 Y dS O { s dz®s gekE Mls § O OGS Is j

WLIzBFDJd]’mtsu;fr]fr]J sjf dzse sets MisOtcj ded W . I q
ztso 5@

d
d¢ o Ijyddedd HJitedsSHO HAdlsj d dzs

5.4. MHUKPOCTPYKTYPA U TPUBOJOI'MYECKHUE CBOMCTBA
HAHOKOMITIO3UTHbBIX IIOKPBITUHU HA OCHOBE AMOP®HOI'O YIVIEPOJA

bdzHtc HJ ds StetsipQdre. ,J dlssrypda dbr/ d ud & O3] d3Oa0p
Tvs. 18,id. B3

[isHEd &OCdy stesdzdzse s SMOYHj dad™ § sdzkzyy
OBl daseE s k¢ dzj totsH G,dztsdl) ¢ cfizets oj Qfpcds afts Ritadfsisists ds.

Sfeej dedesmlsd RIS tesmistekClskzier d WOLGSesEs M

MlstekClkic® §Cter Isd2 fida Hdipls Ow @i RENIGIEQHEEAOE Hy N d

OBl des?2 bkadj toHds?2 EOstedyj.  OffdOlteds O

fsorhOsls RfCteslko jwHisMis! o ~7 ©OL (HEG £l<40.2) )

Cot WWduydjdals Istej ded v . €[g i efQedista Y fWspLr of  jdigf v  Is

Ci WWdydjdasO Istej ded W, 0O OS¢y fjtemf jCSisder

ZOdts S s sL dlsdzr 7 §sCter sd2 dz0 whdssj ORstl dats
ud dz

dz' = fsCterisd?2 dz2O0 dLHjddwas dL IsdlsOdats

55. BJUSHWUE VYIJEPOJHBIX HAIIOJHUTEJIENA HA CTPYKTYPHO-
YYBCTBUTEJIBHBIE XAPAKTEPUCTHUKH PE3ZUCTHUBHOI'O KOMIIO3UTA HA
OCHOBE IIOJINYPETAHA

1 s5lsj CP RS Odzd dzts ouipCrOW, [ j dzj elzls | jRa Byfsdw o fh Qo

L Oo J H jdzdRE2D1AT v . 59 ,1u. @4

B sLdydsdd ° &Obd&IPdBDlsdIOf o MisjS dsi zofmls

5Otej dzd ¥ H dzwy o Csolpd Y j M SE@LE0 datsts L sHdp R s
| nOo®EOCkjtedmisdSd &OkjtedOdss. [

e d
s dz

2

[SNO)

er

2l
d tOMmbtksot? 1 djSkttsdds? ®JStshSsfdd, tjdscj

ts fr)
d3r

[9) r

m

M Is
d¢
iz
b Jq
GJI
1 ¢

z 1

RMMdzj Hso Odes o dzdvw dzed ] ftedtesH T k6 dzijuddoHirpls ond Isdg i t

nOteOCIsjtedMmisd¢d tejLdMmilsdoe dzr = CoiRf sLdlstso dzO
VMisOdatso dzj degts o dzdw dzedj tcOL d3j 6O, Wistod3r Ctsdayd dz
MO BL63s CctOWdIls | dzBdzd sz @ testso r 2 -F Yo j O teipyst
99 jHjddw drn o MmMewrLbkshjj d&O Wottdidqtese Odedj { dzj
CCMY jted Bj dels Ozt dzts s tej Hj dzj dats, ukts sflsdBod
Ldzj Ssteduj MS g g M EssEptsmisd, OHG L dsdadzs? 1 t
fstescO fjteitsdvydd tejLrdmisdodsects SR sSL SO HTES

1
Is to
5 @
¢ s
dz
5 15 1
fls




21

5.6. BAKYYMHASA YCTAHOBKA HAHECEHUSA YIJIEPOJHOI'O IOKPBITHUSA
HA PYJJOHHBIN MATEPHAI
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5.9. TEXHOJIOI'MYECKOE OIMPOBOBAHMHE OTEYECTBEHHBIX
BCIIOMOTI'ATEJBbHBIX MATEPHUAJIOB JJs IIPOIOECCOB ABTOKJIABHOI'O
O®OPMOBAHUA
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