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1. Ileanb ocBOEHHS TUCHUILIHHDI

HI/ICHI/IHHI/IHa «CuHte3 CTPOUTEIIBHBIX KOMIIO3UTOB C HCIIOJIB30BAHHMEM HAHOCHUCTEM)

UMEET CBOEH LIENIBIO:

HN3Yy4YCHUC OCHOBHBIX IMPUHIUIIOB
HMCIIOJIb30BAHHMEM HAHOMATEPHAJIOB,

U3y4eHHEe CIIOCOOO0B MOTyYEHHUsSI HAHOMOIU(UKATOPOB;
U3y4eHHE OCOOCHHOCTEH TEXHOJIOTHH CTPOUTEIBHBIX KOMIIO3UTOB C HCIOJIb30BAHUEM
HaHOMOU(HKATOPOB.

IMOJIYYCHUA CTPOUTEIIBHBIX KOMIIO3HUTOB C

3adauu oucyuniumnol:

¢dopmupoBaHHEe  HAy4HO  OOOCHOBAaHHBIX  MPEIACTABICHMA O  BO3MOXKHOCTSIX
palMOHAJIBbHOTO M3MEHEHHs TEXHHYECKUX CBOMCTB MaTepuala IyTeM H3MEHEHHs €ro
CTPYKTYPBI C UCIIOJIb30BAHUEM HAHOCUCTEM;

O3HAKOMJIEHHE CO CrHoco0amMM YHPOUHEHHMs M YJy4IIEHUS OTIEJIbHBIX CBOMCTB
MaTepHaJiOB C UCIOJIb30BAHUEM HAHOCUCTEM, 00ECIIEUNBAIOIINX HAJAEKHOCTh U3JEIU 1
KOHCTPYKIUH;

O3HAaKOMJIEHHE C OCHOBHBIMH I'PYIIIaMH COBPEMEHHBIX KOMIIO3ULMOHHBIE MAaTEPHAJIOB,

HX CBOMCTBAMU U 00JIaCTHIO IIPUMCHCHMUA.

2. IlepeyeHb NJIAHUPYEMBbIX Pe3yJILTATOB 00yUYeHHsI N0 JUCHUIJINHE (MOY.TI0),
COOTHECEHHBIX € IIVIAHUPYEMbIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTebHOI MPOrpaMMbl

Kon
Kommerenius Kon xoMmmeTeHmuu mno OCHOBHBIE TTOKA3aTEINOCBOCHHUS nokas3arTesst
o ®I'oC oroc (TokaszaTenu TOCTHKEHHSI pe3yIbTaTa) OCBOEHUSA
Brnanenune TexHooruei, I1K-8 3naer 31
METOIaMU  JIOBOJKU U —  KJIacCU(PHUKAIUIOHAHOKOMIIO3UTOB Ha
OCBOCHHS OCHOBE MOJMMEPHBIX CBS3YIOIINX;
TEXHOIOTMICCKUX — CrmocoObl TIONyYeHWS HAHOKOMITO3UTOB
HpOLECCoB Ha OCHOBE MOJUMEPHBIX CBI3YIOUINX;
CTPOHTCIIBHOTO — oco0eHHOCTH TEXHOJIOTHU
TPOM3BO/CTEA, CTPOMTEJIbHBIX KOMIIO3UTOB c
TIpOU3BOACTBA WCTIOJIb30BaHHEM HAHOMOIU(PHKATOPOB;
CTPOHTEILHBIX
. — TyTH TOBBILICHUA HKCIUTyaTallMOHHBIX
MATCPHATIOB, H3ACIHH 1 XapaKTepUCTUK CTPOUTENBHBIX
KOHCTPYKLMH, MalliH U
0BopyoBaHKA MaTepHajoB, coJieprKarinx
HaHOKOMITIO3HTBI Ha OCHOBE
TIOJIMMEPHBIX CBSI3YIONIHX
Ymeer Vi
— yNpaBisTh CBOWCTBaMU HOBBIX
CTPOUTENIFHBIX MAaTepHaJIOB C MOMOIIBIO
HAaHOZO0ABOK M TEXHOJOIMH C LENbI0
MOJTyYEHUS MaTepHaloB c
MOBBIIIEHHBIMHA  IKCIUTYaTA[HOHHBIMA |
(U3UKO-TEXHUUECKUMHU
XapaKTepUCTHKAMH JUIL  pelIeHus
CTCIIMATBHBIX CTPOUTENLHBIX 33]1a4;
— yHOpaBisATh IpoueccamMu (GOpMUPOBAHHS
CTPYKTYPBI CTPOUTEIBHBIX KOMIIO3UTOB C
HCHOJIb30BAaHHEM HAHOCHUCTEM
3HaHMe HAY4YHO- I1K-13 3HaerT 32
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Kon
Komnerenuus Koa xomnerenuuu mo OCHOBHBIE NTOKa3aTEIMOCBOCHHUS HoKa3areJs
o ®I'OC orocC (mokazaTenu JOCTHKEHUS pe3ysIbTaTa) OCBOEHUSA
TEeXHUYCCKOH — COBpEMEHHbIE 3apyOeKHbIe u
uH(popmanuy, OTEUYECTBEHHBIE JIOCTIKEHHS B 00JIacTH

OTEYECTBEHHOTO U
3apy0eKHOTO OIBITA IO
TIPOQIITIO
JeSITeNTbHOCTH

CTPOUTEIIbHBIX HAHOKOMIIO3UTOB,

— HAY4HBIC OCHOBBI n
NOJIYYCHU L

IIPUHIHAIIBI

NOJIMMCPHBIXHAHOKOMITO3UTOB

3. Yka3zaHue MecTa JMCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMMbl

HucuunnuHa «CUHTE3 CTPOUTEIBHBIX KOMIIO3UTOB C HCIIOJIb30BAHUEM HAHOCHUCTEM)
OTHOCUTCS K JUCHUIUIMHAM Onoka 1, OCHOBHOW mpodecCHOHATBHONH 00pa3oBaTeIbHOU
nporpammel 1o Hampasienuto 08.03.01 CrpourensctBo, npoduns  «lIpousBoactso u
MPUMEHEHUE CTPOUTEILHBIX MAaTePUAIOB, U3/ICTUN U KOHCTPYKIIUIY, SIBJSETCS JUCHUTIITMHON 1O
BBHIOOPY U 0O€CIeurBaeT JIOTMUECKYI0 B3aWMOCBSI3b ¢ aucuuiuimHamu «TexHomorus GeToHa,
CTPOUTENBHBIX M3JENUA ¥  KOHCTpyKuui», «HanoMmoauduimpoBaHHble CTPOUTEIbHBIC
MaTepuayibl U U3ACNUs», «JlOITOBEUHOCTh M SKCIUTyaTallMOHHAS HAJEKHOCTh CTPOUTEIBHBIX
MaTepuaIoBy.

JlJisi OCBOCHHUS TAaHHOW JWCIMILTAHBI UCTIONB3YIOTCS 3HAHUS U YMCHHS, TPHOOPETCHHBIC
Opy M3yYeHHHM TaKUX IUCIHUIUIMH Kak, «Bspkymue BemiectBay, ««TeopeTudeckre OCHOBBI
CTPOUTEILHOTO MaTEpPUATIOBEICHUSI»Y, «Xumusy, «DPuznyueckas XUMU», «OCHOBBI
HAHOTEXHOJOTUIY, «MeToabl U TPUOOPHI IS UCCIeN0BAaHUS HAHOMATEPUaIOB U HAHOYACTHUIL,
«TexHomorust 6eToHa, CTPOUTEBHBIX U3JICTHI U KOHCTPYKITUIY», «BbeTOHOBEICHUEY.

Tpebosanus Kk 6X0OHbIM 3HAHUAM, YMEHUAM U 1AOEHUAM CIYOeHma
Cmyodenm Oondxcen:

3HAMb:
— TEOPETHYECKHE OCHOBBI CYHIECTBYIOLUIMX METOJOB MWCCIECJOBAaHNS HAHOYACTHIl U
HaHOMAaTepHaJoB;
— TIOpSAOK BBHINOJHEHHWS] M HOPMATHBHBIE TpeOOBaHMUS K IPOBEICHHUIO HCCIIETOBaHUI
HaHOYACTHI] 1 HAHOMATEPHUAJIOB Pa3JIMYHBIMU METOIAMY;
— MAareMaTH4eCcKHue METOABl OLEHKM JOCTOBEPHOCTH M TOYHOCTH IIOIYYaeMBbIX
pE3yJIbTaTOB;
ymemsw.
— IPOBOJWTH HUCCIEAOBAHUSA HAHOYACTHUIl 1 HAHOMATEPHUAJIOB HAa PA3JIMYHON ammaparype u
MHTEPIPETUPOBATE IOJYYCHHBIE DPE3YJIbTaThl B COOTBETCTBUM C CYILECTBYIOIIMMU
METOAMKAMU U TpeOOBaHUSAMU HOPMATUBHBIX IOKYMEHTOB;

— OLCHUTH JOCTOBCPHOCTH U TOYHOCTH INOJTYUCHHBIX PE3YJIbTATOB,

enaoems.:
— HaBbIKaMH pabOThI HA COBPEMEHHOM HCCIIEIOBATEILCKOM 000pYA0BaHUY;
— MeToJaMH  WCCIEAOBAaHUS JUIsl  ONpENeleHHs  XapaKTepUCTUK  HAHOYACTHI H

HAaHOMATCPUAJIOB.
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4. O0beM JUCHUIIMHBI B 3a4€THBIX ¢IMHUIIAX € YKA3aHMEM KOJIHYeCTBA aKaJIeMHUYeCKUX
WM ACTPOHOMHYECKHX YACOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4arommxcs ¢
npenojaasareseM (o0 BUAaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSITEILHYIO PadoTy
00y4Jarouuxcs

OO0mias TpyA0eMKOCTh JUCITUIUIMHBI COCTABIACT 43aueTHBIX eauHuI144akan.qacoB.
(1 3auemnasn eounuya coomeemcmeyem 36 akademMu4ecKum 4acam)

Cmpykmypa oucyuniuHul.
®dopma 00yyeHus - ouHas

Bugpl yueOHoi paboThl, BKITIOUast
CaMOCTOSITENBHYIO paboTy
00y4aroIuXxcs U TPYI0EMKOCTh

(B gacax) Dopmbl
Konrakrthas pabora c TEKYIIETO
o0yyarmumMucs KOHTPOJIS
[TpakTuko- YCIIEBAEMOCTH
OpUCHTHUPOBAHHBIC (no Heoenam
3aHATHS cemecmpa)
®opma
IIPOMEKYTOUHOM
aTTeCTaluH
(no cemecmpam)

HaumenoBanue
Ne paszena
/11 JTUCIIUILINHBI
(Momyst)

CemecTtp
Henens cemectpa

Jlexmun
KCP

JlaboparopHsrii
MPaKTUKYM
IIpaktuueckue
3aHATHS
I'pynmnossie
KOHCYJIbTAIIUH TI0
KII/KP
CamocTosiTenbHas pabora

Iloustue o
1 KOMITO3UIIHOHHBIX 7 2
MaTepraiax

2 OCHOBHEBIE
KJIaCCH(UKAIIMH
HOJIMMEPHBIX
HAaHOKOMIIO3UTOB U
0o0macTh ux
PUMEHCHUS

3 [MonumepHbie
HAHOCTPYKTYPHPOBaHH
ble MaTepuasbl. biok-
CONOJIMMEPH3ALHS

4 CrpyKTypa u cBOMCTBa
MTOJTUMEPHBIX
KOMIIO3HIIMOHHBIX
MaTepHaJIOB C
HENPepPBIBHBIMU
BOJIOKHAMH B Ka4eCTBE
HaIOJIHUTENEH

(BIIKM)

5 Ocob6ennoctu TTIKM —
retepodazHbIx
MOJIMMEPHBIX
KOMITO3UIIUIA

6 CBSISyIOIHI/Ie TTA Konmponvnas
BIIKM paboma

7 [TonuMepHbIE BOJIOKHA
U TIOJIMMEPHEBIC 2 10 6
KOMITIO3ULIMOHHEIE




MaTcpualibl Ha UX
OCHOBC

8 VriepoaHbie BOIOKHA
U KOMITO3UIIHOHHbIE
MaTtepHalibl Ha UX
OCHOBE

9 MuHepanbHble
HAIIOJIHUTEIU U
MOJIMMEPHBIE
KOMITO3UIIHOHHBIE
MaTepHabl Ha UX
OCHOBE

10 | [TonMBOMOKHUCTHIE
(rubpunHbIE)
MOJIUMEPHEIE 7 2 6
KOMITO3UIIMOHHBIE
MaTepHajbl

11 | MHorocnoliHble
METaJITOTIOTUMEPHEIC
(cyneprubpumHbIe)
MaTepHabl

12 | CoBpemeHHbIE TCOPUH
¥ METO/IbI
HCCIIENOBaHUS 7 2 10
IMOJIMMCPHBIXHAHOKOMIIT
O3UTOB

Koumponvnas
8
paboma

Hroro: 7 16 32 32 62 3auem

5. Coneprxxanue IMCUUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBeIECHHOT0 HA HUX KOJIMYeCTBA aKA/IeMUYeCKUX YACOB 1 BUAOB YUeOHbIX 3aHATHIH

5.1. Cooeporcanue n1eKyuonHuIX 3aHAMUL
5.1.1. Ounas gpopma obyuenus
Koxn-Bo
Ne HaumenoBanue pasnena
i MCLITITMHb (MOYH) Tema u coepkaHue 3aHATHS aKaj.
4acoB

1 | [HonsTHe 0 KOMIO3UIMOHHEIX | [IpUHIMIBI  cO3MaHMsA, COCTaBbI, CTPYKTypa H
Marepuaiax CBOMCTBA TMMOJIMMCPHBIX KOMITO3HUIIMOHHBIX 2

MarepranoB Pojb HAIOJHUTENEH B CTPOUTENBHBIX
KOMIIO3HTAaX.

2 OcHOBHBIE KJ'IaCCI/I(bI/IKaHI/II/I HaHOKOMHOE}HTBI, HaI1OJIHECHHBIC CJIOCBbIMHU
MTOJINMEPHBIX cuiuKaramMu  (OpraHonIMHAMU), HAHOTPYOKaMu U
HAHOKOMIIO3HTOB M 00JIaCTH bymniepeHamMu, TUCIEPCHBIMH YaCTHIIAMH.

UX NPUMEHEHHUS ITonumepHblE  HAaHOKOMIIO3MTBI C  [PUPOJIHBIMHU
MOI[I/I(bI/H_[I/IpOBaHHBIMI/I MHHCpPAaJIbHBIMHA 2
HaHOPa3MEPHBIMU HAIOJHUTEIISIMH.
[MTonuMepHble HAHOKOMITO3UTBI € CHHTETHYCCKHMH
MUHEPAJIBHBIMU HAHOPAa3MEPHLIMU HAIIOJHUTCIIAMA
[MonuMepHble HAHOKOMIO3HUTHI C METAUTHYCCKHMH
HaHOpa3MepHbIMH (azamu

3 | HomumepHsbie CuHTE3 TOTUMEPOB KOHTPOJIUPYEMOI CTPYKTYPHI
HAHOCTPYKTYPUPOBAHHBIC MuxkpodasHoe  paccioeHHe — OJIOK-COIOIMMEPOB.
marepuaibl. biok- MuriennoobpazoBaHue B OJ10K-conoIMMepax. 4
COTOJTMMEPH3ALIHS ArperatHpie © (a30Bble COCTOSHHUS IOJMMEPOB.

TepmoanacTonIacTsl. biiok-cononumepHas




surorpadus

CtpyKTypa U CBOMCTBA
TOJIMMEPHBIX
KOMITO3HIIHOHHBIX
MaTepHaIoB C HENPEPHIBHBIMU
BOJIOKHAMH B Ka4eCTBE
Hanonxureneit (BIIKM)

TpemmnHocToiikocts BIIKM

VYeranoctHas mpouyHocts BIIKM
Oxcmtyaranronnelie ceorictBa BITKM u ux
ONTHMH3AIIHS

Ocobennoctu TTIKM —
reTepoda3HbIX TOTUMEPHBIX
KOMITO3UIIUI

TIIKM c nopomkooOpa3HbIMU HATIONHUTEISIMH
TITKM ¢ nucKkpeTHBIMH BOJIOKHAMU
TITKM c HenpepbIBHBIMU BOJOKHAMU

Ceszyromue 1t BITKM

TeHI[eHHI/II/I Pa3BUTUA TCPMOPCAKTUBHLBIX CBA3YIOLIUX
TepMOHJ’IaCTI/I‘-IHLIC CBA3YIONIUC

TTonumepHbie BOJIOKHA U
MOJTUMEPHBIE
KOMITO3UIIMOHHBIE MATEPUATIBI
Ha MX OCHOBE

ITonumepHbie BojloKHA. BojokHA M3 apoMaTHYEeCKUX
MOJIMAMUIOB. Texnomnorus MOTYYEHUS
MOJIMapaMUAHBIX BOJMIOKOH. CTpoeHHe M CTpPYKTypa
MOJIMAapaMUIHBIX BOJIOKOH. CaoiicTBa
MOJIMAPAMUIHBIXBOJIOKOH.

Texnonorus nonydenus BojokoH u3 CBMIID uepes
refib-COCTOAHNE. ACCOPTUMEHT U CBOICTBAa BOJIOKOH
n3 CBMIID. Marepuansl Ha OCHOBE IOJUMEPHBIX
BOJIOKOH. HOJII/IMeprIC KOMITIO3MIIMOHHBIC MaTCpUaibl
C IMOJIMMEPHBIMU BOJIOKHaAMM B Ka4yeCTBE
HaIoJHHUTENEeH (OPTaHOIUIACTHKH, KEBIApOILIACTHKH).
Opranuszanus B3aUMOJICHCTBHUS MEXKIY
KOMITOHEHTaMHU B OpraHoIUIaCTUKAX.
TepMopeakTuBHBIE Opra”oninacTuky. IlonumepHbie
KOMIIO3UIIMOHHBIE ~ MaTepuanbl C  MOJMMEPHBIMU
«MAaTpUYHBIMKW» BOJIOKHaAMMU. TCHI[GHHI/II/I pa3BUTUA
TCPMOIUIACTUYHBIX KOMIIO3MIIMOHHBIX MaTCpHaJIOB
(TKM) . Bomnoxonnas TEXHOJIOTHS TKM.
[Ipumenenne marepuasoB Ha OCHOBE ITOJIMMEPHBIX
BOJIOKOH

YraepoiHble BOJIOKHA U
KOMTIO3UIIMOHHBIE MaTePHAIIBI
Ha X OCHOBE

ANNOTpoTIHBIE M TiepexonHble (QopMbl  yriepona.

Anmaz  (sp3-rubpummszanms) .  Ipapur  (sp2-
ruOpUIM3anms) . Kap6un (sp-rubpunm3anys) .
Vrneponnsie HaHOCTPYKTYPBHI. OyriepeHs.

VYieponHsle HAHOTPYOKHU. YITIepoAHbIe HAHOBOJIOKHA.
VYrnepogHsle HAHOCTPYKTYPbl B HaHOTEXHOJIOTHH.
VYrieponasle W rpadUTH3UPOBAaHHBIE — BOJIOKHA.
VYrepogHsle BOJIOKHA Ha OCHOBE THIPATIEIUTIONO3BI.
Hemnmrono3za. TexHomorus NOMy4YeHHs YIIEPOIHBIX

BOJIOKOH u3 THJIPATIEIUTIOIO3HBIX BOJIOKOH.
ACCOPTHMEHT, CBOMCTBA u MIPUMEHEHHUE
MTPOMBIITUTEHHBIX YTIIEPOITHBIX BOJIOKHUCTBIX
matepuanoB (YBM) na ocnose I'T[-BosokoH.

OO6paboTka MMOBEPXHOCTH YIVICPOAHBIX BOJIOKOH.
VraennacTuku. KoncTpykunoHHbIe CBOMCTBa

YIIICTIaCTHUKOB. TepMOpeaKTI/IBHHC YIJIICBOJIOKHUTHI.

KoHncTpykunonHbIe CBOICTBa
[IPOMBIIIUIEHHBIXYITIEBOJIOKHUTOB Ha OCHOBE
TE€PMOPEAKTUBHBIX CBA3YIOIUX.
BoponornomnieHneyrieBoJIOKHUTOB.

OneKTpoPU3NIECKUEe CBOMCTBA  YIIIEBOJIOKHUCTBIX
MaTepuasoB U YIIEBOJOKHUTOB. Temaopusndeckue u
Ipyrue 9KCIUTyaTallUOHHBIE CBOICTBa
TE€PMOPEAKTUBHBIXYTIIEBOJIOKHHTOB.

TepMmorutacTuyHble  yIIIEBOJOKHUTHL.  [IprMeHeHune




YIJICTIJIACTUKOB.

MI/IHepaHBHLIe HaITOJITHUTCIIN
" IOJIMMCPHBIC
KOMITO3UIITMOHHBIC MaTCPpUAJIbL
Ha UX OCHOBC

Tenaenuuu passutuss [IKM ¢ MuHepalbHBIMU
HAIOJHUTEISAMH. MHUKpPOIUCIIEPCHBIE MHHEPAIBHBIC
Hanogautenn u IIKM  Ha  ux  ocHoBe.
HanogucnepcHbleMUHEpaIbHBIE  HAllOTHUTEIN U
HaHOKOMITO3UTBI Ha 150.¢ OCHOBE.
[TonmuMepHbIEHaHOKOMIIO3HUTHI c MIPUPOTHBIMU
MOAU(PULIUPOBAHHBIMU MUHEpPaIbHBIMU
HaHOpa3MEpHBIMHU HAIIOJTHHUTEISIMHU.
ITomMMEpHBICHAHOKOMIIO3UTEl  C  CHHTETHYECKHMHU
MUHEPAJIBHBIMA HAHOPAa3MEPHBIMU HAIOIHUTENSAMHU.
ITomMMEpHBIECHAHOKOMIIO3UTEl ¢ METAJUIMYECKHMHA
HaHOpa3MepHeIMU (hazamMu. MuHepaibHbIEe BOJOKHA U
[IKM nHa ux ocHoBe. MuHepanbHblE BOJIOKHA Ha
ocHoBe  SiO2.  Creknormnactuky.  CTEKIISIHHBIC
BOJIOKHA ¥  TEKCTWIbHBIE (OPMBI U3  HHX.
Opranuzanus B3aMMOJICHCTBUS MEXIy
KOMITOHEHTaMU B CTEKJIOIIACTUKAX.
AnnpeTupoBaHue. ANmpeTsl. CaolicTBa
CTEKJIOIUIACTHUKOB.
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ITonuBOIOKHUCTEIE
(TnOpuIHBIE) MOTUMEPHEIC
KOMITO3ULIMOHHBIE MaTEepPHaIbI

YhpyronpoyHOCTHBIE CBOMCTBA MOJIMBOJIOKHUCTBIX
BIIKM mpu cTarmueckoM ©  JIUHAMHYECKOM
HarpyKeHHH. Vopyrue XapaKTEPUCTHKU
IIOJIUBOJIOKHUCTBIX BIIKM. IIpouHocTHBIE
XapaKTEPUCTUKU TOJIMBOJIOKHUCTBIX BIIKM.
Cunepruyeckue dS¢G¢GeKTsl B MOJTMBOJIOKHHACTBIX
BIIKM. Ilom3ydects mnonuBOJOKHUCTBIX BIIKM
(IIBITKM). VYnapnas BSI3KOCTh u
TPELINHOCTONKOCTHIIOIUBOIOKHUCTBIX BIIKM.
JuHamuueckass  ycTajJocTb M AeMIUPYOLIHE
CBOMCTBA MIOJIMBOJIOKHUCTBIX BIIKM.
Koncrpykunonusie CBOMCTBa
MPOMBIIICHHBIXTTOIUBOJIOKHUCTHIX BIIKM
(IIBITKM). VYIecTeKI0IaCTUKHY.
VYrieopraHonIacTUKH. OpranocTeKJIOMIaCTUKH.
Hpyrue THIIBI MOJINBOJIOKHUCTBIX BIIKM.
[Ipumenenue noauBonokHucThIX BITKM

11

MHorocnoniHsie
METaJITOTIOTUMEPHEIC
(cyneprubpumHbIe)
MaTepHabl

MeTannoopraHoIIacTUKOBBIE MHOTOCIIOWHBIE
MaTepuabl (Anopsr, Arall).
MeTautoCTeKIOIIaCTHKOBBIE MHOTOCIIOHHBIE
MaTepuabl (Cun, Glare). [Ipumenenue
METAJUIONOJIMMEPHBIX MHOTOCIIOWHBIX MaTepUaNIOB.

12

CoBpeMeHHbIE TEOPUH U
METO/bI UCCIIEIOBAHMUS
MOJIMMEPHBIXHAHOKOMITO3UTOB

30HIOBBIE  TEXHOJIOTMM W  amnmaparypa s
WCCIEIOBaHUA W MOIUGUKAIMK  TIOBEPXHOCTH
MOTMMEPHBIX MaTepuaiioB. COBpEMEHHBIE METOJIbI
HCCIIEOBAHMS TOHKHUX TUICHOK.

[IpumeHeHne MeToa MaOYTIIOBOTO PEHTTEHOBCKOTO
U HEUTPOHHOTO pacCesHUS I HCCICAOBAHUS
CTPYKTYPBHI TOJIMMEPHBIXHAHOKOMITO3UTOB

32

5.2. JlabopamopHulil npakmuxym
Y4eOHBIM MJIaHOM HE TIPeyCMOTpPEH




5.3. Ilepeuenv npakmuueckux 3aHamuil

Ounas popma obyuenus

Kon-Bo

Ne Haumenoanue pasnena

Tema u conepKaHue KOHCYJIbTallUuN aKas.
n/n JUCLMITIINHBI (MOAYJIA)
4acoB
Cesoticmeéa HAHOKOMNO3UmMos
UccnenoBanme CBOMCTB HAHOKOMIIO3UTOB,
CtpyKTypa u CBOWCTBA HaIOJITHECHHBIE CJIOEBBIMHU CHIIHKAaTaMHu 6
MOJMMEPHBIX (opranornuHamu), HaHOTpyOKamMu H  (QyJuiepeHamu,
KOMITO3UIIHOHHBIX JCTIEPCHBIMU YaCTUIIAMU

1 | matepuanos c Ceoticmea HAHOKOMNO3UMOG 6
HETPEPhIBHBIMU Uccnenosanne CBOICTB HaHOKOMIIO3HUTOB,
BOJIOKHAMH B Ka4€CTBE HATIOJIHEHHBIX CIIOEBBIMH CHITUKATaMU (OpraHOTIMHAMU)
HanoauTesnel (BITKM) c HCTOJIb30BAHUEM HAHOKAJIOPUMETPUHN 51

peHTreHoBCKOM M G pakITnm c HCITOJT30BaHUEM
CHHXPOTPOHHBIX UCTOYHHKOB

2 Memoo manoyenoo2o penmeeHo8CcK020 u HetlmpoHHO20 8

TTonumepHbie BOJIOKHA U
pacceanus

MOJIUMEPHBIE

[Ipumenenne metrona MajOyriIoBOrO PEHTTEHOBCKOIO U
KOMITO3UIIMOHHBIE .

HEHUTPOHHOTO PacCesHUs AJs UCCIEA0BaHUS CTPYKTYPHI
MaTepHajbl Ha UX OCHOBE

MOJIMMEPHBIXHAHOKOMITO3UTOB

3 Mexanuueckue ceoiicmea HAHOKOMNO3UMOB 4

c N3yuenue MEXaHUYECKHUX CBOWCTB
OBPCMCHHDIC TCOPHIH 1 HAHOKOMIIO3UTOB U IPOTrHO3UPOBAHUE YIIPABICHUS
METO/IbI UCCIIE0BAHUS N
CBOMCTBaMHU
MOJTUMEPHBIX T - 4
HAHOKOMIIO3HTOR ennogusuieckue ceoucmea HAHOKOMNOSUMOS
N3yuenue TerIo(pU3nIeCcKIX CBOICTB
HAaHOKOMITO3UTOB ¥ 3(pdekTa HaHOAATE3UN
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5.4. I'pynnossvie koncynomayuu no KypcovimM pabomam/Kypco8bim npoeKkmam
Y4eOHBIM MIaHOM HE TIPEyCMOTPEHBI
5.5. Camocmosmenvuas paboma
5.5.1. Ounas gpopma ob6yuenus
Kon-Bo
No HaumenoBanue pasnena
i MCIHIITHHb (MOTyIA) Conepxanue pabOThI akaj.
Y 9acoB

1 | HomumepHusie @DOTOHHBIE KPUCTAILIIBI
HAHOCTPYKTYypHUPOBaHHbBIE Hanomnopucteie nmomumMepHbie MaTepUaIbI 6
Marepuaisl. biok- Cormonmmepsl ¢ )KeCTKUMH (pparmeHTaMu
COIIOJIMMEpH3aLus [TonnMepHO-HEOpraHMYeCKHe HAHOKOMITO3HTHI

2 | Crpykrypa u cBOMCTBa TepmoycToriuuBocts BIIKM
ITOJINMEPHBIX Tepmorutactuunsie [IKM (TTIKM)

KOMITO3UITMOHHBIX 6
MaTepHajoB C HENPEPHIBHBIMU

BOJIOKHAMH B Ka4eCTBE

HanosauTesnel (BITIKM)

3 | Ocobennoctu TIIKM — TIIKM, ¢opmupyembie U3 IIEHOYHBIX IPETPETOB
retepodazHbIX MOTMMEPHBIX TIIKM, ¢opmupyembie 13 BOJIOKOHHBIX IIPETIPETOB 6
KOMITO3UIIUIA

4 | Cesazyromue s BIIKM TeHneHInn pa3BUTHS TEPMOPEAKTUBHBIX CBSI3YIOIIMX 6

TepmonacTU4HbIE CBA3YIOLINE
5 | [lonumepHBIE BOJIOKHA U Bonokuuctele  momydaOpukaTbl W3 apaMHIHBIX 6




MOJIUMEPHBIE BOJIOKOH. [IpMeHeHne BOJIOKOH U3 MOJTHapaMUI0B.

KOMIIO3ULIMOHHBIE MaTepuanbl | BolokHa Ha OCHOBE JKECTKOLENHBIX IOJIMMEPOB.

Ha X OCHOBE Bonokna u3 CBEPXBBICOKOMOJIEKYIIIPHOTO
nommaTiaeHa (CBMIID). TexHomorusi momydyeHus
BostokoH 3 CBMIID gepe3 remp-cocTosHUE

6 | YriepoxHbie BOJIOKHA U VYrneponHsie BOJIOKHA Ha OCHOBE
KOMITO3UIIMOHHBIE MaTepHanbl | nonuakpuiaonutpuna. [lommakpunonurpun (IIAH) u
Ha X OCHOBE [TAH-Bonokna. TexHOMOTHS MOTyYeHUs YIIIEPOIHBIX

BosIOKOH U3 [IAH-BOTIOKOH. ACCOPTUMEHT M CBOMCTBA 6
MPOMBIIUICHHBIX YIIEPOIHBIX BOJIOKHHUCTBIX
MaTtepuanoB Ha ocHoBe [IAH-BomokoH. YreponHsie
BOJIOKHA U3 TIEKOB.

7 | MuHepanbHbBIE HAIOIHUTENN | ba3anbToBBIE BOJNIOKHA M MAaTepHalbl HA UX OCHOBE.

U TIOJIMMEpHBIE KapOumokpeMHIeBbIe BOJIOKHA M MaTepHabl HA HX 6
KOMIIO3UIIMOHHBIE MaTepualipl | ocHOBe.  Kepammueckue  HOIMKPHUCTANIMYECKUE
Ha UX OCHOBE BOJIOKHA M MaTe€pHaJIbl HA KX OCHOBE

8 | IloauBOIIOKHHCTEHIE YHOpyronpoyHOCTHBIE CBOWCTBA IOJHBOJIOKHUCTBIX
(TnOpuIHBIE) MOTUMEPHEIC BIIKM mpu craTuyeckoM H  JUHAMHYECKOM
KOMITIO3UIIMOHHBIE MaTepHajbl | HarpyKeHUH. Vipyrue XapaKTEPUCTUKU

MOJIMBOJIOKHUCTBIX BIIKM. IIpouHocTHBIE
XapaKTEPUCTUKU TOJIMBOJIOKHUCTBIX BIIKM.
Cunepruyeckue dS(GQGEKThl B NOJHMBOJIOKHUCTBIX 6
BIIKM. Ilom3ydects mnonuBOJAOKHUCTBIX BIIKM
(IIBIIKM). VYnapras BSI3KOCTh u
TPEIIMHOCTORKOCTHIIOINBOMOKHUCTHIX BITKM.
KoncTpykunonHusie CBOIICTBa
MPOMBIIUICHHBIXTTOTUBOIOKHUCTBIX BIIKM
(IIBITKM).

9 | MHorocoiiHble Jpyrue TUIlbl METaJUIONOJUMEPHBIX MHOTOCIOMHBIX
METaJUIONOJIMMEPHBIE MaTepHaoB 6
(cyneprubpumHbIe)

MaTepuabl

10 | CoBpemenHbIE TEOPUU U Hanokanopumerpust U penTreHoBckasauddpaxums ¢
METO/bI UCCIIEIOBAHUS HCIIOJIb30BAHUEM CUHXPOTPOHHBIX HCTOUYHHUKOB 8
MTOJIMMEPHBIXHAHOKOMITO3UTOB
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6. IlepeyeHb y4eOHO-MeTOANYECKOT0 O0ecneYeH s /sl CAMOCTOSITeIbHOM padoThI
00yYauuxcst Mo JUCIHHUIJIMHE

Kypc BxitouaeT B ce0si JEKIMOHHBIE M MpaKTHYECKHUE 3aHATUSA. B mpoiecce ocBoeHUs
JUCLUIUIMHBI TIPElyCMOTPEHA TAaKXKEe CaMOCTOsITeNIbHAsi paboTa CTyJeHTa, KOTOpas HalpaBjeHa
Ha U3y4ECHHUE TEOPETUYECKOIO0 MAaTEpHUAIIa, a TAKXKE BBIITOJIHEHUE 3aJaHUM, TOCTABICHHBIX NIEPEN

CTYACHTAaMHU HA MPAKTUYICCKUX 3aHATHUAX.

21.]'[5{ IMOJIHOI'O0 OCBOCHUA NHUCHUIIIIMHBI CTYJCHTaM HGO6XO)II/IMO BBIITOJTHUTD CIICAYIOLINEC

NENCTBU:

1.

[TocetuThs Kypc BBOJHBIX JIEKIUH, Ha KOTOPHIX OYyIyT PacKpbITHI OCHOBHBIE TEMBI
U3y4aeMOM AUCLUIUIMHBI, JaHbl PEKOMEHAALMU II0 CaMOCTOSATEIIBHOW IOArOTOBKE,
a TakXe WHIWBUAYaJbHBIE 3aJaHUS K
IIpn mnpocnymuBaHuM JEKLIMM Kypca, PEKOMEHIYETCs

CIIPpaBOYHBIC MaTCpHAJIbI

MPAKTUYCCKUM 3aHATUSAM.

JUIl  U3Y4YEHHS,

COCTaBUTh KPAaTKHI KOHCIEKT JIEKIIAMN.

CaMocCTOSITEebHO TMOATOTOBUTHCSA K IMPOBEIACHUIO KaXJIOro Ja0OpaTOPHOTO 3aHATUS B
TpeOyeMoM oObeMe: HU3Y4YUTh HEOOXOIUMBIM TEOPEeTUUECKHM MaTepual U pPELIUTb




10

WHAWBUAYallbHbIC 3ajanus. Jljis Gojiee MOTHOTO YCBOCHHS Marepualia PEeKOMEHIyeTCs
COCTaBUTh KPATKUM KOHCIEKT JIEKIHH MpU HM3YyYEeHHH TEOPETUYECKOro MaTepuasia B
pamMKax caMOCTOSATEIbHONU PadOThI.

3. Ha mpaxkTuyeckux 3aHSATHSX: OCBOUTh Ha KOHKPETHBIX MpPHUMEpax METOAbl U METOJIUKU
pelIeHNs] HayYHO-TEXHUUYECKUX 3aa4 B CTPOUTEIILCTBE.

4. Pemuth nocTaBlIECHHBIC 33]]a4M B PaMKaX NMPOMEKYTOYHON KOHTPOJIBHOM pabOTHI.

B camocTtosiTenbHON paboTe MCIOIB3YIOTCS YueOHble MaTepHalibl, yKa3aHHbIE B pa3jene 8.

7. ®OH/I OIIEHOYHBIX CPEICTB /JIsl IPOBeAeHUsI IPOMEKYTOYHON aTTeCTAIHH
00y4YaIIUXCS M0 JUCHUILINHE (MOIYJIIO)

7.1. Ilepeuensv komnemenyul ¢ yKazanuem 3manog ux opmuposanus 6 npoyecce 0C80eHuUs
00pazosamenvHolU NPOSPaAMMbL

Ha npumepe ounotl popmer 06yuenus

Kon Oransl HOpMUPOBAHUS KOMITETESHITHHA (pa3aeisl
KOMITETEHITHH TEOPETUIECKOTO O0YUCHHS)
o @I'OC 1 2 3 4
I1K-8 + + +
I1K-13 + + + +
7.2. Onucanue noxazameneu u Kpumepues OYEHUBAHUS KOMHEMEHYUU HA pa3TUYHbIX

amanax ux qbopmupoeayuﬂ, onucarue wKajl OUeHUBAHUA

7.2.1.  Onucanue noxazameneui u (popm OyeHUBAHUSA KOMNEMeEHYUll

®opma OlIEeHUBAHUS
2 T i I1 a
eKYIIHH KOHTPOJIb OMEXKYTOYHAS ATTECTAIIHSI =
= INokasarenn = 2 L = S 5 E
= OCBOEHUS w £z =
5 s 5 80
5 (Kox e © = 3 = 5
= IIOKa3aTels g o 9 E o g
= o\ < o 25
So OCBOCHMSI) =N o)) © © gz
T S
= © ) o
c = 4
NS
1 2 3 7 9
HK'8 31 + + +
Y1 + n
I1K-13 32 + +
UTOI'O + +

7.2.2.  Onucanue wikanwl u Kpumepues oyeHUBaHus OJisk NPOBEOCHUs NPOMENCYMOYHOLL
ammecmayuu 00y4arWUxXcst RO OUCYUNIUHe 8 hopme IK3ameHa
He npenycMoTpeHO yueOHBIM MITaHOM

7.2.3. Onucanue wkanvl u Kpumepued oyeHUBaHUs O NPOBEOEHUs. NPOMEHNCYMOYHOU
ammecmayuy 00y4arwuxcs no Oucyuniune 8 popme 3auumsol Kypcosou pabomol
He npenycMoTpeHo y4eOHBIM MIIaHOM
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7.2.4. Onucanue wkanvl u Kpumepued oyeHUBaHUsA Ol NPOBEOEHUs. NPOMEHNCYMOYHOU
ammecmayuu 00y4arwuxcs no oucyuniune (Mooyo) 6 popme 3auema

Kon Onenka
HOKa3aTC/Ist He 3aureno 3aurteHo
OLICHUBAaHUsA
31 OOyyaronuiicst He 3HaeT KiaccupuKarmo OOyyaromuiicst TBEpAO 3HAET
HaHOKOMITO3UTOB Ha OCHOBE IOJIMMEPHBIX Kaccu(UKaIMI0 HAHOKOMITIO3UTOB HA
CBSI3YIOIINX, JIOMYCKAeT CYIIECTBEHHbIE OCHOBE IOJIMMEPHBIX CBS3YIOMINX, TPAMOTHO
OIMOKY MIPH aHAJII3e OCOOCHHOCTEH aHATTM3UPYET 0COOCHHOCTEH TEXHOJIOTHH
TEXHOJIOTUH CTPOHUTEIBHBIX KOMIIO3HTOB C CTPOHTEIBHBIX KOMIIO3UTOB €
UCIIOJIb30BaHUEM HaHOMOIH(UKATOPOB; HCIIOB30BaHHEM HAHOMOIU(HUKATOPOB;
IIYTH ITOBBIIICHHS SKCIUTyaTallMOHHBIX IIyTH TTOBBILICHHS SKCIUTyaTallHOHHBIX
XapaKTePUCTUK CTPOUTEIBHBIX MAaTEPHAJIOB, XapaKTePUCTUK CTPOUTEIIBLHBIX MaTepPHAJIOB,
CoepIKaIIX HAHOKOMIIO3UTEI HA OCHOBE COZIep KAIMX HAHOKOMIIO3UTEl Ha OCHOBE
TIOJIMMEPHBIX CBS3YIOIINX, HE MOXKET MOJIMMEPHBIX CBSA3YIOIIMX, U3JaraeT CoCo0bI
HU3JI0KUTh CHOCO6LI MOJIyUCHUA TMOJTYy4YC€HUA HAHOKOMIIO3UTOB Ha OCHOBEC
HaHOKOMITIO3UTOB Ha OCHOBC IMOJMMEPHBIX MOJIMMECPHBIX CBA3YIOIINX, HE JOIIYyCKasa
CBA3YIOINX CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIpoOC
OOyuaronuiics He 3HaeT COBPEMEHHBIX OO6y4aromuiics IPeacTaBIIeT NPOOIEMbI
3apyOeKHBIX 1 OTCUCCTBEHHBIX JOCTIKCHUI |  COBPEMEHHBIX 3apyOeKHBIX M OTCUECTBEHHBIX
B 00JIaCTH CTPOUTEIILHBIX HAHOKOMIIO3HTOB, JOCTH)KCHUH B 00JIACTH CTPOUTEIBHBIX
32 Hay4YHBIC OCHOBBI M TIPHHLIUITEI TIOJTYYCHHUS HaHOKOMIIO3HTOB,
HOJIMMEPHBIX HAHOKOMIIO3UTOB IPaMOTHO U 0 CYLIECTBY M3JlaraeT Hay4JHbIe
OCHOBBI U IPUHIHUIBI MTOJTYYCHUS MMOJIUMEPHBIX
HaHOKOMITO3UTOB, HE NOIMYCKas CyIICCTBCHHBIX
HETOYHOCTEH B OTBETE HA BOMPOC

7.3. Tunosvie KOHMpONLHBIE 3A0AHUA UNU UHbIE MAMEPUAbl, HeobXxooumvle O/l OYEHKU
3HAHUL, YMeHUll, HABLIKOG U (UIU) ONbIMA OesMEeNbHOCMU, XAPAKMEPUIVIOWUX dMmansl
Gopmuposanus Komnemenyui

7.3.1.  Texywuii koHmpos

B Teuenue cemecTpoB IpoOBOAUTCA KOHTPOJIbHAs padoTa
IIpumepnvie 6onpocuvl K KOHMPOALHOU pabome:

1. TlonsTHE O KOMITO3MIIMOHHBIX Marepuanax. [IpUHIMIBI CO3/laHuUs, COCTaBbl, CTPYKTypa U
CBOMCTBA MOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTEPHUAJIOB.

2. OcHOBHBIE KiacCH()MKAIMU TTOJIMMEPHBIX HAHOKOMITO3UTOB M 00JacTH MX NPUMEHEHHS.
HaHOKOMIO3UTHI, HAallOJTHEHHBIE CIOEBBIMU CHJIMKAaTaMH (OpraHOIIMHAMM), HAaHOTPYyOKaMH
U QyiiepeHaMu, TMCIEePCHBIMU YaCTHIIAMH.
2.1. IlonmumepHbIE HAHOKOMITO3UTHI C MPUPOJHBIMU MOIU(GHUIIMPOBAHHBIMU MUHEPATbHBIMU

HaHOPasMCpPHBIMU HaITOJIHUTCIIAIMHA
2.2. HOJ'II/IMepHHC HaHOKOMIIO3UTBI ¢ CHHTCTUYCCKHUMU MHUHCPAJIbHBIMU HAHOPA3MEPHBIMHA
HaITOJIHUTCIAMU

2.3. IlonumepHbIe HAHOKOMIIO3UTHI C METAJUIMYECKUMU HaHOpPa3MepHbIMU (hazamu

. Crpykrypa u cBoiicTBa HaHO4YacTULl. DpaKkTaaIbHOE ONMCAHNE HAHOYACTHI]
4. TlonuMepHbIe HAHOCTPYKTYPUPOBaHHBIE MaTepuaibl. biok-cononumepusarus.

CuHTe3 MoJIMMEpOB KOHTPOIUPYEMOM CTPYKTYpPHI

4.2. MukpodaszHoe paccioeHne 0JI0K-COMOTMMEPOB

4.3. Munenmnoo6pa3oBaHue B 6JI0K-COMOIMMEPAX

4.4. ArperatHbie 1 (a30BbI€ COCTOSIHUSI TIOJTUMEPOB

4.5. TepMO31aCcTOIIACTHI

w
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4.6. brok-cononumMepHas tutorpadus

4.7. ®OTOHHBIE KPUCTAILIBI

4.8. Ha"onopucTele OJUMEPHBIE MaTEpUAIIbI

4.9. Comonaumepsl ¢ )KECTKUMH (pparMeHTaMu

4.10.ITonumepHO-HEOPraHMYECKUE HAHOKOMITO3UTHI

4.111TonumepHbIE MAKPOMOJIEKYJISAPHBIE CUCTEMBI CIIOKHOU TOMOJIOTHHI

5.12. lennpumepsl

5.13. IlonumepHbIe NIETKH

CrpyKTypa U CBOKCTBA IIOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaT€pUajoB ¢ HEMPEPbIBHBIMU
BOJIOKHaMH B KadecTBe HanojHuTenei (BITKM)

5.1. Tpemmnocroiikocts BIIKM

5.2. YcranoctHas npouHocts BITKM

5.3. Okcmyaraunonnsie cBoiictBa BIIKM u ux ontumuzarus

5.4. TepmoyctoitunBocTh BITKM

5.5. Tepmomnactuunsie [TIKM (TTIKM)

Ocob6ennoctu TITKM — rerepoda3HbIX MOTMMEPHBIX KOMITO3UIIHA

6.1. TITIKM c nopo1kooOpa3HbIMU HAIIOJIHUTEISIMU

6.2. TIIKM ¢ nuckpeTHbIMU BOJIOKHAMU

6.3. TIIKM c HenpepbIBHBIMHU BOJIOKHAMHU

6.4. TIIKM, dbopmupyembie U3 MIICHOYHBIX MPETPErOB

6.5. TIIKM, dopmupyembie 13 BOJIOKOHHBIX MTPETIPETOB

Casazyromue aiig BITKM

7.1. TeHieHIUU pa3BUTHUS TEPMOPEAKTUBHBIX CBSI3YIOLINX

7.2. TepMoIIaCTUYHBIE CBA3YIOLIUE

[TonumepHbIe BOJIOKHA U OJUMEPHBIE KOMIIO3UIIMOHHBIE MaTepHallbl Ha UX OCHOBE
8.1. ITonumepHbIe BOJIOKHA

8.1.1. BonokHa 13 apoMaTHYECKUX MOJIMAMHJIOB

8.1.1.1. TexHONOrUs MOJIy4YEHHS OJTUAPAMUIHBIX BOJIOKOH

8.1.1.2. CTpoeHue u CTpyKTypa NoJUapaMuIHbIX BOJIOKOH

8.1.1.3. CpolicTBa mojJvapaMHuaHBIX BOJIOKOH

8.1.1.4. BonokHucTsle no1yhadprKaThl U3 apaMHIHBIX BOJIOKOH

8.1.1.5. IlpuMeHeHne BOJIOKOH U3 MOIHAPAMHUI0B

8.1.2. BonokHa Ha OCHOBE KECTKOLEITHBIX TOJIMMEPOB

8.1.3. BonokHa u3 cBEpXBBICOKOMOJIEKYIIIpHOTo nonudTusiena (CBMIID)

8.1.3.1. TeopeTnueckue NpeAnOChUIKH MMOJIy4€HUsI BHICOKOMOIYJbHBIX BOJIOKOH U3
IHOKOLIEITHBIX MTOJIMMEPOB

8.1.3.2. Texnonorus nosyyenus: BojokoH n3 CBMIID uepes renab-cocrosinue
8.1.3.3. AccopTuMeHT 1 cBoiicTBa BoiokoH nu3 CBMIID

8.2. MarepuaJibl Ha OCHOBE MTOJIMMEPHBIX BOJIOKOH

8.2.1. IlonnMepHBIE KOMITO3UIIMOHHBIE MAaTEPUAIbl C IOJTUMEPHBIMHA BOJIOKHAMH B
KaueCTBE HANOJHUTENEH (OpraHOMIACTUKY, KEBJIAPOILIIACTUKH )

8.2.1.1. Opranu3zanus B3auMOAECHCTBUS MEXKYy KOMIOHEHTAMHU B OPraHOILIACTHKAX
8.2.1.2. TepmMopeaKkTUBHBIE OPTAHOILUIACTUKU

8.2.2. IlonuMepHbIE KOMITO3ULIMOHHBIE MATEPUAIIbI C TIOJTMMEPHBIMH «MaTPUYHBIMU
BOJIOKHAaMU

8.2.2.1. TenaeHuMH pa3BUTHS TEPMOILTACTUYHBIX KOMITO3UIIMOHHBIX MaTepuanoB (TKM)
8.2.2.2. BonokonHas texHosorus TKM

8.3. [IpuMeHeHne MaTepuaioB Ha OCHOBE MOJIMMEPHBIX BOJIOKOH

VYriepoHbie BOJIOKHA M KOMIIO3UIIMOHHBIE MaTepHalibl Ha X OCHOBE

9.1. AnnotponHsle U iepexoanbie GopMbl yriepoaa

9.1.1. Anma3s (sp3-ruGpuausarmsi)

9.1.2. I'padut (sp2-rubpuausanus)
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9.1.3. KapOuH (sp-rubpunnzanus)

9.1.4. YrnepoaHbeie HAHOCTPYKTYPBI

9.1.4.1. ®ynnepensl

9.1.4.2. YriepoaHbie HAHOTPYOKH

9.1.4.3. YriepoaHbie HAHOBOJIOKHA

9.1.4.4. YrneponHbie HAHOCTPYKTYPbl B HAHOTEXHOJIOTUH

9.1.5. Yrneponusie 1 rpadUTH3UPOBAHHBIE BOJIOKHA

9.2. YriepoaHbie BOJIOKHA HA OCHOBE TUIPATIIEIITIOIO3bI

9.2.1. llenmono3a

9.2.2. TexHONOTHA MOMYYEHUS YITIEPOIHBIX BOJIOKOH U3 THIPATLEIUTION03HBIX BOJIOKOH
9.2.3. AccopTUMEHT, CBOMCTBA U IPUMEHEHHE ITPOMBILLUIEHHBIX YIJIEPOAHBIX
BOJIOKHUCTBIX MarepuaioB (YBM) Ha ocaose I'L{-BookoH

9.3. YrepoaHble BOJIOKHA HA OCHOBE MOJIMAKPUIIOHUTPHIIA

9.3.1. lTomakpwnonutpun (ITAH) u [TAH-BonokHa

9.3.2. TexHonorus nosy4yeHus yriepoaHbix BojokoH u3 ITAH-BonokoH

9.3.3. CtpyKTypa U CBOMCTBA yIIIEPOIHBIX U IPapUTU3UPOBAHHBIX BOIOKOH u3 [TAH-
BOJIOKOH

9.3.4. ACCOPTUMEHT U CBOMCTBA MPOMBILIUICHHBIX YIJIEPOAHBIX BOJIOKHUCTBIX
MmarepuasioB Ha ocHoBe IIAH-BonokoH

9.4. YrnepoiHbie BOJIOKHA U3 NTEKOB

9.5. O6paboTKa MOBEPXHOCTH YIIIEPOAHBIX BOJIOKOH

9.6. Yriemnactuku

9.6.1. KoHCTpYKIIMOHHBIE CBOMCTBA YIIIETIJIACTUKOB

9.6.2. TepMOpeaKTUBHbBIE YIIIEBOJIOKHUTHI

9.6.2.1. KOHCTpYKIIMOHHBIE CBOMCTBA IPOMBILICHHBIXYTJIEBOJIOKHUTOB Ha OCHOBE
TEPMOPEAKTHUBHBIX CBSI3YIOIINX

9.6.2.2. BoonormoueHueyeBoJI0KHUTOB

9.6.2.3. DnexTpodu3nuecKre CBOICTBA YIIIEBOJIOKHUCTHIX MaTepHalioB U
YIJIEBOJIOKHUTOB

9.6.2.4. Tennodusndeckue u Ipyrue KCIUTyaTallioHHbIe CBOMCTBA
TEPMOPEAKTUBHBIXYTJIEBOJIOKHUTOB

9.6.3. TepMoruiacTU4HbIE YITIEBOJOKHUTBI

9.6.4. IlpuMeHeHNE YIIIETIIIACTUKOB

MuHepanbHble HAIOJTHUTEIN U ITOJIMMEPHBIE KOMIIO3UIIMOHHBIE MaTepUaibl Ha UX
OCHOBE

10.1. Tenaenuu pazutus [IKM ¢ MuHepanbHbIMHM HAIOTHUTEISIMHU

10.1.1. MukpoaucnepcHble MuHepaibHble HaronHuTenu u [IKM Ha ux ocHOBe
10.1.2. HaHonucnepcHble MUHEPAJIBHBIE HATIOJIHUTENIN U HAHOKOMITO3UTHI HA UX OCHOBE
10.1.2.1. TTonuMepHBIEHaHOKOMIIO3UTHI C MPUPOAHBIMU MOAUPHUIIMPOBAHHBIMU
MUHEPAIBHBIMA HAHOPA3MEPHBIMU HAIOJTHUTEISAMU

10.1.2.2. TlonuMepHbIEHaHOKOMIIO3UTHI C CHHTETUYECKUMU MUHEPATbHBIMU
HAaHOpa3MEPHBIMU HAIlOJHUTEISIMU

10.1.2.3. TlonuMepHBIEHaHOKOMIIO3UTHI C METAJUTMYECKMMH HaHOpa3MepHbIMU (hazamMu
10.1.3. Munepanbsnbie BosiokHa 1 [IKM Ha ux ocHoBe

10.2. MunepanbsHbIe BoJIOKHA Ha ocHOBE S102. CTeKJIONIacTUKU

10.2.1. CrexissHHBIE BOJIOKHA M TEKCTHIIbHBIE (POPMBI U3 HUX

10.2.2. Opranusanus B3auMOJIEHCTBHS MEX1Y KOMIIOHEHTAMH B CTEKJIOIUIACTUKAX.
AnnperupoBaHue. ATIITPETHI

10.2.3. CBolicTBa CTEKJIONIACTUKOB

10.3. ba3zanbTOBBIEC BOJIOKHA M MaTe€pHaibl HA UX OCHOBE

10.4. KapOumokpeMHHEBbIE BOJIOKHA I MaTEpPHAIIbl HA UX OCHOBE

10.5. KepaMuueckre NOoJMKpUCTAININYECKUE BOJIOKHA U MaTepralibl HA UX OCHOBE



11.

12.

13.
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[TonuBOMOKHUCTBIE (THOPUIHBIC) TTOTMMEPHBIC KOMITO3UITMOHHBIE MaTePUAITBI
11.1. YopyronpodHocTHbIE CBOMCTBa MOJUBOJOKHUCTHIX BITKM npu crarndeckom u
JTUHAMHUYECKOM Harpy>KeHUH

11.1.1. Yopyrue xapakTepuCTUKH MOJIUBOJIOKHUCTBHIX BIIKM

11.1.2. IIpouHOCTHBIE XapaKTEPUCTUKH MTOJIMBOJIIOKHUCTHIX BITKM

11.1.3. Cunepruueckue 3¢ ¢hekTsl B MOIMBOIOKHUCTHIX BIIKM

11.1.4. ITonzyuects noauBoaokHUCTHIX BIIKM (IIBITKM)

11.1.5. YnapHas BA3KOCTb M TPEIIMHOCTOMKOCTHIIOIMBOIOKHUCTHIX BIIKM

11.1.6. IunaMuveckas ycTajaoCTh U JeMII(PHUPYIOLIHE CBOWCTBA MOJUBOJOKHUCTBIX
BIIKM

11.2. KOoHCTpYKIIMOHHBIE CBOMCTBA MPOMBIILIEHHBIXITOIUBOJIOKHUCTHIX BITKM
(IIBITKM)

11.2.1. YriecrekomiacTuku

11.2.2. YrmeopraHomiacTuKu

11.2.3. OpranocCTeKJI0MmIaCTUKI

11.2.4. Apyrue tunsl noauBoiaokHUCThIX BITKM

11.3. IIpumenenue nonuBoiaokHuCThIX BITKM

MHorocnoifHble METaJUIONOIMMEPHbIE (CyNepruOpuaHbIe) MaTepHAIIbI

12.1. MeTanmioopraHoIiacTUKOBbIE MHOTOCIOWHbIE MaTepHalibl (Asnopsl, Arall)
12.2. MeTamiocTeKIoMIacTUKOBbIE MHOTOCTOMHBIE MaTtepualbl (Cui, Glare)

12.3. Ipyrue Tunsl METAJIIONOIUMEPHBIX MHOTOCIOMHBIX MaTepUaioB

12.4. IlpuMeHeHrE METAJIONOJIUMEPHBIX MHOT'OCJIOMHBIX MAaTEpUATIOB
CoBpeMeHHbBIE TEOPUU U METObI UCCIICTOBAHUS TTOJMMEPHBIX HAHOKOMITO3UTOB
13.1. 30H10BbIE TEXHOJOTUY U allllaparypa i UCCIEeT0BaHUI U MOAU(UKAIIIT
MMOBEPXHOCTHU MOJTMMEPHBIX MaTepUaIOB

13.2. CoBpeMeHHbIE METO/IbI HCCIIEOBAHUS TOHKUX IJIeHOK: Hanokanopumerpus u
peHTreHOBCKass UG GHPaKIs C HCIIOIb30BAHIUEM CHHXPOTPOHHBIX HCTOYHUKOB

13.3. HpI/IMeHCHI/IC METOda MAJIOYTJIOBOTO PCHTICHOBCKOI'O U HeﬁTpOHHOFO pacCeaHuAa O
HCCIICAOBAaHUA CTPYKTYPEI ITOJUMEPHBIXHAHOKOMITIO3UTOB

7.3.2.  Ilpomescymounas ammecmayusi
[TpomesxyTouHas aTTecTanus IPOBOJUTCS B COOTBETCTBUU ¢ [lon0okeHneM o TeKylieM KOHTpoJie
u npomexyrouHoil arrectauuu B ®I'bOY BO «HUY MI'CVY». IlpomexyTouHas aTrectanus
npoBOUTCA B (hopMe 3aueTa.

Ilpumepnvie 6onpocw k 3auemy:

1.

2.

ook

© oo~

ITonsiTHE O KOMITO3UIIMOHHBIX Marepuaiax. [[puHIUIIBI CO31aHUs, COCTaBBI, CTPYKTYpa U
CBOMCTBA MTOJIMMEPHBIX KOMIIO3ULIMOHHBIX MAaTEpUaJIOB.

OcHoBHbIE KJIacCU(PUKAIIMH TOJIUMEPHBIX HAHOKOMITO3UTOB U 00J1aCTH UX IPUMEHEHHS.
HaHOKOMIO3UTHI, HAIOJTHEHHbIE CJI0E€BBIMU CHJIMKaTaMH (OpraHOTIIMHAMM),
HAHOTPYOKaMH U (pyuiepeHaMu, JUCIEPCHBIMU YaCTUIIAMHU.

[TotnMepHbIE HAHOCTPYKTYPHUPOBAHHbBIE MaTepHaibl. biiok-conoaumepusanus.

CuHTE3 MONMMEPOB KOHTPOIUPYEMON CTPYKTYPHI

CrpyKTypa 1 CBOICTBA NOTMMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB ¢ HENPEPBIBHBIMU
BOJIOKHaMU B KauecTBe HanonHurteneil (BIIKM).

Oco6ennoctu TIIKM — retepo¢azHbIX MOIUMEPHBIX KOMITO3UIHUIA.

Caszyronue s BITKM.

[TommmepHbIE BOJIOKHA U IOJMMEPHBIE KOMIIO3UIIMOHHBIE MaTepUallbl HA UX OCHOBE.

10 aneponHLIe BOJIOKHA X1 KOMITIO3WMIMOHHBIC MaTcpUralibl Ha KX OCHOBC.

11.
12.

ANOTpOIHBIE U NTEPEXOIHBIE POPMBI yIIIeposa.
VYreposiHble BOJIOKHA HA OCHOBE T'MPATLIEIUIIONI03bI.

13. anepo;[HHe BOJIOKHA Ha OCHOBC IMOJIMAKPUIIOHUTPUIIA.



14.
15.
16.
17.

18.
19.
20.
21.
22.
23.

24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.

51.
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YriieponHbie BOJIOKHA U3 ITEKOB.

O06paboTKa MOBEPXHOCTH YIIIEPOIHBIX BOJIOKOH.

YoiemacTuku.

MuHepanbHble HAIOJIHUTENN U MTOJIMMEPHBIE KOMIIO3UIIMOHHBIE MaTepralibl Ha UX
OCHOBE.

Tennenunu pazsutus [IKM ¢ MuHepanbHbIMHM HATOTHUTEISIMH.

MukpoaucnepcHsie MuHepanbHble HanonauTenu 1 [IKM Ha ux ocHoBe.
HaHonucnepcHble MUHEpaJIbHBIE HAITOJIHUTEIN U HAHOKOMITO3UTBI HA UX OCHOBE.
[TonmuMepHBIE HAHOKOMITO3UTHI C IPUPOTHBIMUA MOTUDUITUPOBAHHBIMA MUHEPATEHBIMH.
HaHOPA3MEPHBIMH HAIOTHUTEISIMU.

[TonmnmepHbIe HAHOKOMITO3UTHI C CUHTETUYECKUMU MUHEPATbHBIMU HAaHOPAa3MEPHBIMU
HaITOJIHUTEIISIMH.

[TonrmepHbIE HAHOKOMITO3UTHI C METATMYECKUMHI HaHOPa3MEPHBIMU (pa3aMHu.
Munepanbabie BosiokHa 1 [TKM Ha ux ocHOBe.

MunepanbHbie BOIOKHA Ha 0cHOBE Si02. CTEKIIOIACTUKH.

CrekJIIHHbIE BOJIOKHA U TEKCTHIIbHBIE (DOPMBI U3 HUX.

Opranu3zanys B3auMOAECUCTBUS MEX /1y KOMIOHEHTaMHU B CTEKJIOIIACTHKAX.
AnnperupoBaHue. ANIPETHI.

CBolicTBa CTEKJIOIIACTUKOB.

bazanbToBBIE BOJIOKHA U MaTepHalibl HA UX OCHOBE.

KapbuokpemHueBble BOJIOKHA U MaTeprajbl HA KX OCHOBE.

Kepamuyeckue noamKpucTaiinuecKue BOJIOKHA U MaTepHalibl HA UX OCHOBE.
[TonuBonOKHUCTBIE (THOPUIHBIE) TOTMMEPHBIE KOMITIO3ULIMOHHBIE MaTEPHUAJIbI.
VYrpyronpouHocTHbIE CBOCTBA 0JMBOIOKHUCTHIX BIIKM mnipu crarnueckomu
JTUHAMUYECKOM Harpy>KEHUH.

VYhpyrue xapakTepucTUKy NoauBONIOKHUCTHIX BITKM.

[Ipo4yHOCTHBIE XapaKTEPUCTUKHU MOTUBONIOKHUCTHIX BITKM.

Cunepruueckue 3¢ ¢dekTsl B monuBoIoKHUCTHIX BITKM.

[Tomyuects nonmuBosokHUCTHIX BITKM (ITBITKM).

VYaapHasi BI3KOCTh U TPEIIMHOCTONKOCTHIOIMBOJOKHUCTBIX BITKM.

Jlunamuueckas ycTajlocTh U AeMilpupyroliue cBoicTBa moirnBosioKHUCTHIX BITKM.
KoHcTpykiroHHbIE cBOICTBA MPOMBINUIEHHBIXNOMMBOIOKHUCTBIX BITKM (IIBITKM).
MHorocnoiiHble MeTaIIONOINMEPHBIE (CyNepruOpuIHbIE) MaTepUabI.
MeTaninoopraHoMIaCTHKOBBIE MHOTOCTIOWHBIE MaTepuaibl (Ajopsl, Arall).
MeTaIoCTeKI0IUIaCTUKOBBIE MHOTOCTONHBIE MaTepraibl (Cui, Glare).
[IpuMeHeHrne MeTauIONOIMMEPHBIX MHOTOCIIOMHBIX MaTEpUaOB.

CoBpeMeHHbIE TEOPUH U METO/IbI UCCIIEIOBAHUS MOJIMMEPHBIX HAHOKOMITO3UTOB.
30H7I0BbIE TEXHOJIOTUH U ammapaTypa sl ucCae0BaHuN U MOIUUKAIIUN TTOBEPXHOCTH
MIOJIMMEPHBIX MATEPUAJIOB.

CoBpeMeHHbIE METO/Ibl UCCIIEI0BAHUS TOHKUX IUIeHOK: Hanokanopumerpus u
peHTreHoBckas tudpaxius ¢ UCIOIb30BaHUEM CUHXPOTPOHHBIX UCTOUYHUKOB.
IIpuMeHeHne MeToa MaJIOyTJI0BOIO PEHTTEHOBCKOIO M HEUTPOHHOTO PACCESTHUSA IS
HCCJIE0BAHMS CTPYKTYPBI TOJTMMEPHBIX HAHOKOMITO3UTOB.

1.4.Memoouueckue mamepuansl, onpeoensiouue npoyeoypsbl OYEeHUBAHUSL SHAHULU, YMEeHU,

HABLIKOG U (UNU) ONbIMA O0esimelbHOCIU, XAPAKMepUu3yiowux 3manvl Qopmuposanus
KoMnemeHyuu

ITpouenypa npoMeKyTOYHOM aTTECTALIUU TPOXOJUT B COOTBETCTBUH ¢ [lonokeHuem o Texyuem
KOHTpOJIE U IpOMEXyTOouHOM arrectanuu odydaromuxcs B PI'bOY BO «tHUY MI'CVY».

ATTCCTaI_II/IOHHLIC HCIIbITAHUA TMPOBOAATCA MNPCHOAABATCIICM, BCAYIIHUM JICKIIMOHHBIC
3aHATHUS 110 JaHHOM AUCHUIUIMHE, WJIN IPEenoAaBaTCJIsAMU, BCAYIIUMHA MPAKTHYCCKUC U
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nabopaTtopHble 3aHsATHA. [IpHCyTcTBME TIOCTOPOHHUX JIUI] B XOJ€ TPOBEICHUS
aTTECTAllMOHHBIX UCIBITAHUN 0€3 pa3pelleHns PEeKTOpa WK IPOPEKTOpaA HE JOMYCKAETCs
(32 ucKiIrOYeHHWEM pPAOOTHUKOB YHHMBEPCHTETA, BBIMOJHSAIOUIMX KOHTPOJIUPYIOIINE
(GYHKLUU B COOTBETCTBUM CO CBOMMH JIOJDKHOCTHBIMU 0Osi3aHHOCTsAMH). B ciyudae
OTCYTCTBMSI BEIYILEro IIpernojaBaTeisi aTTeCTAllMOHHBIE HCIBITAHUS IPOBOASTCS
npernojiaBaTesaeM, Ha3HaueHHbIM MMCbMEHHBIM paclopsKeHUEM 1o Kadeape.

- MHBamuap! U nuna ¢ OrpaHUYCHHBIMU BO3MOKHOCTSIMH 3J0POBBsI, UMEIOLINE HAPYILICHUS
OIOPHO-ABUTaTENIbHOIO allapara, JONYCKAlOTCS Ha AaTTECTAllMOHHBIE HCIBITAaHUS B
COIPOBOXKACHUH aCCUCTEHTOB-CONPOBOXKAAIOIIHNX.

- Bo Bpems arrecTalMOHHBIX MCIBITAaHUI OOydYarolmuecss MOTYT I0JIb30BaThCs
IpOrpaMMoi yueOHOM AMCLUILINHBI, a TAKXKE C pa3pelleHysl MpenoaBaresi ClIpaBOYHOM
Y HOPMATHUBHOM JINTEPATYPOU, KAIbKYJISTOPAMHU.

- Bpewms moarotroBku oTBeTa mpU cAaye 3avyeTa B YCTHOH (OpME TOIHKHO COCTABISATH HE
MmeHee 40 MUHYT (110 JK€IaHUIO0 00YYaroIIErocst OTBET MOXKET OBbITh 1OCPOUYHBIM). Bpems
0oTBeTa — He Oosee 15 MUHYT.

- Ilpu noAroToBke K yCTHOMY 3a4€Ty IK3aMEHYEMBIN, KaK IIPaBWIIO, BEAET 3allMCH B JIUCTE
YCTHOI'O OTBETa, KOTOPBIN CHACTCA DK3aMEHATODY.

- OK3aMeHaTopy MperoCTaBseTCS IPaBO 3aJaBaTb OOYYArOIIUMCS JONOJHUTEIbHBIE
BOIIPOCBHI B paMKax IPOrpaMMbl AMCLMILIMHBI TEKYLIET0 CEMECTpa, a TaKKe, IIOMHUMO
TEOPETUYECKUX BOIIPOCOB, JaBaTh 3aJayd, KOTOPbIE HU3YYaJUCh HA IPAKTHUECKUX
3aHATHSAX.

- OueHka  pe3yabTaTOB  YCTHOTO  aTTECTAlMOHHOTO  UCIBITAaHUS  OOBABISETCS
00yyaroImuMcs B JIeHb €ro IPOBEICHUS.

8. IlepeyeHb OCHOBHOM M JONMOJHUTEILHOH YUeOHOI TUTepaTyPbl, HEOOXOAMMON A5
O0CBOEHUS TUCUUILUINHBI «CMHTE3 CTPOUTEIBLHBIX KOMIIO3UTOB C MCIIO0JIb30BAHUEM

HaHOCHCTEeM)
Ne | HaummeHnoBaHue ABTOp, Ha3BaHUE, MECTO U3/IAHMUSI, Konnuectro Yucno
/1| JUACIUIUIAHBI M3JIaTeNICTBO, TOJ] M3aHUs YUCOHOM AK3EMIUISIPOB oOyJaronmxcs,
(Momyns) B 1 y4eOHO-MEeTOINIEeCKOM JINTEPATYPHI, MeYaTHBIX U3aHUH OJTHOBPEMEHHO
COOTBETCTBHH C KOJTMYECTBO CTPAHUI] M3YYaroIux
y4eOHBIM JTUCITUTUTHY
TJIAHOM (MOTyTIB)
1 2 3 4 5
OcHosHas aumepamypa.
HTB
1 Cunres baxenos 0. M. Texnonorus 6eTona 8 15
CTPOUTEIBHBIX [Tekct] : yueOHUK IS CTYACHTOB
KOMITO3HUTOB C BY30B, 00YJarOIINAXCS 110
WCTIOJIb30BaHUEM | CTPOUTEIHHBIM CTIeHATBHOCTSIM / FO.
HaHocucTeM | M. baxxeHoB. - Mocksa : ACB, 2011. -
524 ¢
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CTpyKTypa U CBOMCTBA OCTOHOB C
HaHOMOAM(HUKATOpaMu Ha OCHOBE
TEXHOTEHHBIX 0TX0/0B [Tekcr] :
monorpadus / 0. M. Baxenos, JI. A.
Anumos, B. B. BoponuH ;
MockoBCKU# TOCyapCTBEHHbBIN
CTPOUTEIHHBINA YHUBEPCUTET ; [PeIL.:
C. U. I1aBnenko, B. ®. Kopossikos, B.
B. Ko3mnog]. - Mocksa : MI'CY, 2013.
- 203 c. : w1, Ta0. - (bubnmoreka
Hay4YHBIX pa3pabOTOK U MPOCKTOB
HUY MI'CY)

15

9bC ACB

baxenos I0.M. CtpykTypa u
CBOICTBa OETOHOB C
HaHOMOAM(pHUKaTOpaMu Ha OCHOBE
TEXHOTECHHBIX OTXOJOB
[DnexTpoHHBIN pecypc]: MoHorpadus/
Baxxenos 10.M., Anmumos JLA.,
Boponun B.B.— DnekTpoH.
TEKCTOBBIE JaHHbIE.— M.:
MockoBCKUH TOCYJapCTBEHHBIN
CTPOUTENBHBIN yHUBEpCUTET, DBC
ACB, 2013.— 204 c.

Pexum noctyna:
http://www.iprbookshop.ru
/20037.— DBC
«IPRbooks», mo mapouto

15

Ackaackuit A.A. CTpykrypa u
CBOICTBA MOJMMEPHBIX CTPOUTEINHHBIX
MaTepuanoB [ DNeKTPOHHEIHA pecypc]:
yaeOHoe nocodue/ Ackaackuii A.A.,
ITonoBa M.H.— DneKTpOH.TEKCTOBBIE
JanHble.— M.: MocKkoBcKHid
rOCYyJIapCTBEHHBIN CTPOUTENbHbBIN
yausepcutet, 9bC ACB, 2013.— 203
C.

Pexxum noctyna:
http://www.iprbookshop.ru
/20038.— DBC
«IPRbooks», o mapouto

15

OJIHUMENIbHAS TUMepamypa.

HTb

Cunres
CTpOI/ITeJ'IBHBIX
KOMIIO3UTOB C

HCIIOJIB30BaAHUEM
HaHOCHCTEM

Bompocs! npuMeHeHust
HaHOTEXHOJIOTHH B
ctpoutensctBe. ACB, M.2009

15

Conomartos B.Y1. Passutne
MOJIMCTPYKTYPHOUR TEOPUU
KOMITO3UIIMOHHBIX MaTEPHAIIOB.
N3B.By30B. CTpo-BO 1
apxuTektypa,1985, Ne8, c.58-64.

15

Amnpapuesckuii P.A. Hanomartepuass:
KOHIIETIIMSI U COBPEMEHHBIE
npo0itemsl // Poccuiickuit
xuMudeckui xypHan. — 2002. — T.
66, Ne 5. — 50-56.

15

9BC ACB

Cunres
CTPOUTEIBHBIX
KOMITIO3HTOB C

HCITOJIb30BAHUEM
HAHOCHUCTEM

Jlsmunenckas O.b., besyrmosa E.A.
beronnsie cmecu. TexHuueckue
TpeOoBaHusA. MeTO bl UCTIBITAHU.
[DnekTponHbIii pecypc] MI'CY, 2013,
9bC ACB

http://www.iprbookshop.ru/

«IPRbookshop.ru»
19995

15



http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
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http://www.iprbookshop.ru/ 15
Jsopkun JL.I., I'on B.W., /IBopkuH «IPRbookshop.ruy
O.J1. Ucnbitanus 6€TOHOB U 23313
pactBopoB. [IpoexTupoBanme nx
COCTaBOB. [DNEKTPOHHBIN pecypc]
Wndpa-Unxenepus, 2014, 5bC ACB
[Terpouenkos P.I'. Kommno3utsr Ha Pexum nocryna: 15
MHUHepaIbHBIX 3anoiaauTensx. Tom 1. | http://www.iprbookshop.ru/
MexaHuKa CTPOUTEITHHBIX 6693.— DbC «IPRbooks»,
KOMIIO3UTOB [ DJEKTPOHHEIN pecypc]: I10 TIapOJII0
yaeOHoe mocooue/ IleTpoueHKoB
P.I'.— D7exTpoH. TeKCTOBBIE
nanuble.— M.: M31aTenscTBO
MOCKOBCKOT0 TOCy1apCTBEHHOTO
ropHoro yauBepcurera, 2005.— 332
C.

9. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHMKANMOHHOI ceTH « UHTEepHeT)
(nanee — cerb «AHTEpPHET), HEOOXOAMMBIX /IJIsl 0CBOEHHUS TUCUMILINHBI

Haumenoanue pecypca cetu «UHTEpHET» DIIeKTPOHHBIN aJpec pecypca
«Poccuiickoe o0pazoBanue» - dheaepabHbBII MOPTAT http://www.edu.ru/index.php
Hayunas snekTpoHHast 6HOIHOTEeKa http://elibrary.ru/defaultx.asp?
DnextponHas 6ubanorednas cucrema IPRbooks http://www.iprbookshop.ru/
@enepanbHasg YHHUBEPCUTETCKAass KOMIIBIOTEPHAast CETh

http://www.runnet.ru/
Poccun

WNndopmarnmonnas cuctema "EmmHOe OKHO 1OCTyma K

" http://window.edu.ru/
00pa3oBaTeIbHBIM pecypcam

HayuHOo-TeXHMUYECKMII KypHal II0 CTPOUTEILCTBY U

apxiTexType «Bectiik MICY http://www.vestnikmgsu.ru/

HayuHo-rexuunyeckas 6ubnmmoreka MI'CY http://www.mgsu.ru/resources/Biblioteka/
. http://www.mgsu.ru/universityabout/Strukt
pazzen «Kadenper» Ha opunuansaom caiire MI'CY ura/Kafedri/
10. Metoanyeckue yka3aHus 1Jis1 00y4arOmMXCH 10 OCBOCHUIO 1M CHUILTHHbBI

OpFaHI/IBaHI/IH ACATCIbHOCTHU 06yqafomeroc;1

1. Hanucanue KOHCIEKTa JIGKIMKA: KPAaTKO, CXEMaTHYHO, IMOCIENOBATEIbHO (UKCHUPOBATH
OCHOBHBIE TOJIOKEHUS, BBIBOJBI, (POPMYIUPOBKH, OOOOIIEHHS, NMOMEYaTh BaXKHbIE MBICIIH,
BBIJICIIATH KIIFOUYEBHIE CIIOBA, TEPMUHBI.

2. 3HaKOMCTBO C OCHOBHOW M JOINOJHHUTEIBHON JHUTEpaTypod, BKIIOYasi CIPABOYHBIC
U3JIaHNs, 3apyOeKHble MCTOYHHMKM, KOHCIIEKT OCHOBHBIX MOJOXEHHUH, TEPMHHOB, CBEIEHUII,
TpeOyrommxcs AJis 3allOMUHAHMS U SBISIOLIMXCS OCHOBOIOJAraloIMMuU B 3Toi Teme. Pabota ¢
KOHCIIEKTOM JIKI[Mi{, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM.

3. 3yuyenne Hay4dHOW, Yy4YeOHOH, HOPMATHBHOH © Jpyroil surteparypbl. OTOOp
HEOOXOAMMOro  Marepuajga JJsi HalmUCaHHUs KYpPCOBOM  pabOThI/KYpCOBOIO — MPOEKTA;
dbopmMHupoBaHHE BBIBOJOB M  pa3padOTKa KOHKPETHBIX PEKOMEHIAIMA 10  PEIICHUI0
MOCTABJICHHOW LIETM W 3aJaud; MPOBEJCHHE NPAKTHUECKUX HCCIEeIOBAaHUN 10 JaHHOH TeMme.
Konkpetnsie TpeOOBaHUSI 1O BBITIOJHEHUIO U OQGOPMIICHHUIO KYPCOBOM PabOTHI/KYpCOBOTO
MIPOEKTa HAXOAATCS B METOIMYECKUX MaTepuaax Mo JUCHUTUIMHE.

4. OnpeneneHre BOMPOCOB, TEPMHHOB, MarepHalia, KOTOPBIH BBI3BIBAET TPYIHOCTH,
MIOMETHUTbH U MOMNBITAThCS HAITH OTBET B peKOMEHIyeMoii uteparype. Eciu caMocTosTenbHO He



http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
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yaaercsa pa3o0paTbCsi B MaTepuaie, HeoO0XoAuMo c(opMyaupoBaTh BONPOC U 33/aTh
IIPEIOIaBaTeN0 Ha KOHCYJIBTAI[MH, HA TPAKTUYECKOM 3aHATHH.

5. YienuTh BHHUMaHHUE CIEAYIOIIUM THOHATUAM (CTpyKTypa O€TOHa, pPEOJIOrMuecKue
CBOICTBa OCTOHHOW CMeCH, JIUThIe OETOHHBIE CMECH, CYIEePILIACTU(UKATOPBI) U P.

6. IIpocMOTp peKOMEHIyeMOM JIUTEPATYPHI.

7. PaboTa ¢ KOHCIIEKTOM JIEKLIUH, TOArOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCaM U Jp.

8. Ilpn mOATrOTOBKE K 3aueTy HEOOXOJMMO OpPHUEHTHPOBATHCS HAa KOHCIEKTHI JIEKLUH,
PEKOMEHAYEMYIO JINTEPaTypy H Jp.

11. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHH, HCNOJb3yEMbIX IPH OCYIIECTBICHUHU
00pa30BaTeJbLHOI0 NMPoLEcca Mo JMCHUILINHE (MOYJII0), BKJIIOYAs NlepeYyeHb
NMPOrpaMMHOI0 o0ecriedyeHnsi U MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEeM (IIpH

He00X0AMMOCTH)

11.1. llepeuenv uHGOPMAYUOHHBIX MEXHONO2UL, UCNONB3YEMbIX NPU  OCYWeCmEIeHUU
obpazosamenvrHo2o npoyecca

He ucnonvsyemcs
11.2.  [lepeuenv npocpammuoco obecneueHusi, UCHONb3YEMO20 NPU  OCYUeCmEleHUl
obpazosamenvrHo2o npoyecca

He ucnonvsyemcs

11.3.  Ilepeuenv unghopmayuonHvlx CnpasoyHbIX cucmem

NudopmaninoHHO-0MOIMOTEYHBIC CHCTEMBI

HaunmenoBanune UBC DIIEKTPOHHBIN afpec pecypca
HayuHas 35ekTpoHHasi OMOIMOTEeKa http://elibrary.ru/defaultx.asp?
DnekTpoHHas OubianoreuHas cucrtema IPRbooks http://www.iprbookshop.ru/
HayuHo-rexuunyeckas 6ubnmmoreka MI'CY http://www.mgsu.ru/resources/Biblioteka/
12. Onucanue MaTepuaibHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOIi 115l OCYIIeCTBIEHUS

00pa30BaTeIbHOIO MPOIeCcca Mo THCIUTLINHE:

VYuyebHble 3aHATHS 1O JucHUIUIMHE «CHHTE3 CTPOUTENbHBIX KOMIIO3UTOB C
HCIIOJIb30BAHUEM HAHOCUCTEM»»  IMPOBOJATCS B CIEAYIOUUX OOOPYJOBaHHBIX Y4E€OHBIX
KaOMHeTaX, OCHAIEHHBIX COOTBETCTBYIOIIUM 000PY/I0BaHHEM U MPOTrPaMMHBIM 00€CIIeYeHUEM:

Neri/m Bun yuebnoro 3aHsTHS HammenoBanue o0opyaoBaHus Ne u HanmeHOBaHUE
000pyI0BaHHBIX
y4eOHBIX KAOUHETOB,
00BEKTOB I
MIPOBEICHUS
MPAKTUYECKUX 3aHATUN

1 2 3 4
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Aynuropun/ ayauropus
JUTSI TIPOBEICHUS 3aHITHH
JIEKIIMOHHOTO THTIA B
COOTBETCTBHH C
[IepevHEM ayAUTOPHOTO
dbonma 129337, 1,
Mockga, ApocnaBckoe
mocce, 1. 26
Aynuropun/ ayautopus
JUTSI TIPOBEICHUSI 3aHITHN
CEMUHAPCKOTO TUIIA B

MoobwmbHBIE (TIEpEHOCHBIE) HAOOPHI COOTBETCTBHH C
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS | MEPEYHEM ayJAUTOPHOTO
¢donnma 129337, 1,
Mockga, ApocnaBckoe
mrocce, 1. 26

CrannoHapHbIe/MOOMITEHBIE
1 |JIekuuoHHBIC 3aHATHS (mepeHoOCHBIE) HAOOPHI
JEeMOHCTPALMOHHOTO 000PYIOBaHUS

2 |IIpakTHueckue 3aHATUSA

[IporpaMmma  cocraBieHa B COOTBETCTBUM ¢  TpeOoBaHusiMU  DenepalibHOTO
rOCy/IapCTBEHHOIO0  00pa30BaTEIbHOTO CTaHJIApTa BBICHIET0O O0pa3oBaHUST C  y4ETOM
PEKOMEHIalluii ¥ TPUMEPHON OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMON BBICIIETO 0Opa30BaHUs
no HampasieHuto 08.03.01 CrpourensctBo, mnpodminb «lIpon3BOACTBO W NpUMEHEHUE
CTPOUTEIIBHBIX MATEPUAIIOB, U3JEIUI U KOHCTPYKLIUI».




