MunucTepceTBo 00
DenepanbHOE rocy
YYpEKICHUE BE]
«Bnapumupq

uMeHH AJtekcanapa I'puropsesnya u Hukouas

PABOYASI

a30BaHMA U HayKH Poccniickoii @enepanun

/TAPCTBEHHOE OI0/DKETHOE 06pa3oBaTeIbHOE

CLIETO NPO(ECCHOHATBHOT0 00Pa3OBAHMU
KMii rOCY/IapCTBEHHBIH YHUBEPCUTET

-

CWIERE
v ‘eCKOH pabote
L. y

) Y

ITPOI'PAMMA JUCITUIIJINHBI
TEXHOJIOI'MY KOMITIO3UIIMOHHLIX MATEPUAJIOB

Hanpagienne nmoarorosku

IIpoduns/mporpaMma Mo AroTOBKH

28.04.01 HanoTexHO/I0THH H MAKPOCHCTEMHASI

TEXHUKA

NukenepHo-pU3NUECKHE TEXHOJIOTHH
B HAHOMH[Y CTPHH

YpoBeHs BhICIIEr0 0Gpa3oBaHus Marucrpatypa
®opma 00yueHus Ounasn
Comeorp | pyommoens | ey, || JUTE | LSRRG, | o
Jac, ac. KOHTPOJISt
II 47144 18 - 36 45 Oxk3ameH / 45
Hroro 47144 18 - 36 45 Oxk3amen / 45

Bramumup 2015

A.A llandumos
40 2015 .



— OCHOBHEIC

1. IEJ

1 OCBOEHMS TUCITAILJINHBI

Llemsamu ocBOeHHS TUCIUTLINIE « TEXHOIOTHE KOMITO3HITHOHHBIX MarepuanoBy mo OITOT]

«mKxeHepHO-QU3HYECKHE  TEXHO

«HaHOTEXHOJIOTHH ¥ MUKPOCHUCTEM
SABJISTIOTCAL

~ (OpMUpOBaHHE MPEACTABIEH

KOMIIO3UIIMOHHBIX MaTepHaJIo

— O3HAKOMIICHHE CTYIEHTOB C T:

HOIY9EHHUS] KOMIIO3HITHOHHBIX|

— IPAOOPETEHHE HABHIKOB HCI

MEXaHUYECKAX U TEXHOJIOTHY¢

— OCBOGHHE IIPHHIIUIIOB BBIGO]

3KCILTyaTaIluH.

2. MECTO a1

Jciummaa «TexHonorun
qacTh Oyioka 1 ® sBigercs 06
HanpasieHuro  28.04.01 «Hauorg
«HXKeHEpHO-QU3NYECKHE  TEXHO)]
JUCIHMIIIAH MaTeMaTHYeCKOH, ecT(
paHee u3y4yaeMbIX 00pa3oBaTeIbHbIY

Komnerenmyu, mpuobperéni
MaTepHAaIOBY, UCIIOIE3YIOTCS TIPH U
HaHOCHCTEM» H «AKTYaJIbHBIE I

BBEIIIOJITHCHHU N CCMCCTpOBOfI Hay4dH

YMEHHAS MOTYT OFBITh
KBAIM(QVKAIMOHHBIX paboT, a T
IpoECCHOHATBHON JEATENEHOCTH 1
3a/1a4 IPOU3BOACTBEHHO-TEXHUYECK

3. KOMIIETEHIIUHA OBY,
OCBO

IIpouecc H3yYeHHS UCLUTIINH

cootBercTBUU ¢ ®I'OC BO:
— CIIOCOOHOCTD

— F'OTOBHOCTH IIOAI'OTABJIUBATE 3
MaTepualoB U KOMIIOHEHTOB H

B pesynbrare ocBoenns mucimn

Pe3yabTaTh 00pa3OBaHM:
3HATh:

— COBPEMEHHbIE IPEICTABICHHUS O (HOPM
MaTepranoB GpyHKIMOHAIEHOTO | KOH
KJIaCChl COBPEMEHHBIX |

upumenenus (OIIK-4, 1TK-7);

ITPHHITAIILI BLI60pa KOMITO3MIIMOHHBIX
OCHOBHBIC TEXHOJIOTHUYCCKHE Impongce

(OIIK-4, [TK-7);

HCIIOJIB30BaHbI

CaMOCTOSITEIb]
ACATCIIBHOCTH HOBEIE 3HAHHUA ¥

JIOTMH B HAHOMHAYCTpUW»  HampaBieHus  28.04.01
Has TeXHHKa» (TIporpaMMa aKaJeMHYECKOl MarucTpaTyphl)

Wi 0 HOBEHINHX JAOCTHXCHUAX H IMCPCIICKTHBAX Pa3sBUTHA
B,

COPCTUHYCCKUMH M TCXHOJIOTUYECKHMHU OCHOBAMHA IIPOIECCOB
MaTCpHuajioB 1 U3ICJINH U3 HUX;

TOJIb30BAHHS METOMNOB OIPEACICHUS OCHOBHBIX (I)I/I3I/IKO-
'CKUX CBOHCTB KOMIIO3MIINOHHBIX MaTCPHUAJIOB;

d KOMIIO3UIMOHHBLIX MAaTCpHaloB Ui 3aJaHHBIX YCJIOBI/Iﬁ

ICOUIIJIMHBI B CTPYKTYPE OIIOII BO

KOMITIO3MIJHOHHBIX MATEPHaNioB» BXOAUT B BAPHATHUBHYIO
a3aTenbHOM npu  ocoeHmH OIIOIl MarmerpaTypel 1o
XHOJIOTHH M MHKPOCHCTEMHAs TEXHHKa» (mporpamMma
OTMM B HaHOWHAYCTpHM»). basupyercs Ha 3HaHMAX
PCTBEHHOHAYYHOH ¥ TNPO(ECCHOHANIBPHOM HampaBIeHHOCTH
¢ nporpaMM OakaraBpuaTa.

IbI€ CTYJICHTaMH B Kypce «TeXHOIOTHH KOMIIO3WIIMOHHBIX
BY4CHHM TUCIHUIUIMH « TeXHOTOrMH IIPOU3BOACTBA MEKPO- H
00JIEMBI COBPEMEHHOM HAHOTEXHONOTMH», a TakXkKe IIpH
0-HCCIICAOBATENbCKOM paboThl. [lonyueHdsle 3HaHWSA u
IpY  BBIIOJHEHAM MAaruCTPaHTAMH  BBIIYCKHBIX
pioke  OyayT BocTpeGOBaHBI B IIpollecce  JaiibHeHIIei
10 MPOQHITIO NOATOTOBKH IIPH PELICHHY MIMPOKOrO CIIEKTPa
Do Xapakrepa.

YAIOIIEr0Csl, P°OPMUPYEMBIE B PE3YJILTATE
EHVS JUCHUILIAHBL (MOTY JIST)

bl HATIPABJICH Ha (POPMUPOBAHHE CIIEAYIONMX KOMIIETEHIMI B

10 TpHOOpeTaTh ¥  HCIONB30BATH B  IIPAKTHYECKOH
YMCHHUS B CBOEH IpenmeTHo#H obmactu (OITK-4);

A/[@HUs Ha pa3spaboTKy NPOEKTHBIX PEIICHHH Ha Pa3paboTKy
AHO- M MHKpOCUCTeMHOH Texuuku (I1K-7).

IHHBI 00YYAIONIMICS JOLKEH JEMOHCTPHPOBATE CIICAYIOIHE

[MPOBAHUH CTPYKTYPHI U (pa30BOr0 COCTABA KOMITO3HI[MOHHEIX
CTPYKUMOHHOTO HasHaveHus (OITK-4),

KOMITO3HITHOHHBIX MaTepHajioB, HMX CBOMCTBA U 00JacTH

MAaTepHanos Uil 3aJJaHHBIX YCII0BMi akemyaranuy (TTK-7);
bl POH3BOJCTBA U 00PabOTKA KOMIIO3HIIOHHBIX MATEPHANIOB




YMeThb:

BBIOMpPATH KOMIIO3HIMOHHBIE MAT¢PUANBl UL 3aNaHHBIX YCJIOBHMH OSKCIUIYaTAIIMH C y4eTOM
TpeOOBAHM TEXHONOTMIHOCTH, SKOHOMIYHOCTH, HAIEHOCTH M JOJIToBeYHOCTH m3aemuit (OITK-4,

[IK-7);
pa3pabaThIBaTh TEXHOJIOTHUECKHE

KOMIO34IHOHHBIX MaTepuanos (ITK+7);

OIpeneNITh (PU3UKO-MEXaHUIECKUE

MPU pa3IM4HBIX BUAax ucneitanuii (DITK-4);

BJIAIeTh:
METOJaMH U CPEJICTBAMHI KOHTPOJIS

TaK¥KE€ MCTOJAaMU aHIU3a IIPpAYIHH
(OTTK-4);
MCTOOJIOTNMYCCKUMHA HpHHHHHaMH

OPOIECCHl IIPOM3BOJACTBA H3JEIHMA W3 PA3NHUHBIX KJIaccoB
Y TEXHOJIOTHYECKHE CBOMCTBA KOMITO3MIMOHHBIX MATCPHAIIOB
KavyecTBa KOMIIO3UIMOHHBIX MAaTEPHATIOB U M3JCIMil U3 HUX, a
BOSHMKHOBEHUS Je()eKTOB U Opaka BEHIIYCKAeMON MPOLYKI[HH

(hopMupoBaHus 3amaHui Ha Pa3spaboTKy NMPOEKTHBIX PeIleHMH

II0 CHHTC3Y KOMIIOZUIIMOHHBIX MAaTE€pHAIOB C 3aJaHHBIM KOMIIJIEKCOM IKCILTYaTaITMOHHBIX

xapaxtepuctuk (11K-7).

4. CTPYKTYPA il CONEP’KAHUE TUCHAILJIUHBI (MOYJIS)

OOwast TpyI0eMKOCTb JIUCUUINTHHBI COCTABIIAET 4 3a4ETHBIX eIuHub], 144 uac.

BH,J:[[:] yuebHO paboTsI, DOPMEI TeKYIIEro
4 BKJIFOHAsi CAMOCTOSTETHbHYIO O6Bem yuebHoil KOHTPOTS
= paboTy cTyneHToB
5 paboThl, yCIIEBAEMOCTH
£l $ % IPYAIOCMKOCTS (B dacax) C IIpUMEHEHUEM (no nedenam
Ne [Paznen (Tema)| 2| & > v o
L
Wb | 2| S 5 E = HHTEPaKTHBHBIX cemecmpa),
; ol B =l 9 8|8 g8 3 . METOJIOB dopma
Ol ¢ | 8| 9E|90EBElL | A p
S| E é %8388 By (i (B wacax / %) IPOMEKYTOUHOR
TR | g l§* 8. E 8 B aTTecTaluHd
2O|E |2 (no cemecmpam)
| | Hopomkossie 2| 1-6 | 6 - 12 - | 15] - 6/333 1 PK
NpeKypcopsl
AnsA CHHTE3a
KOMITO3HIIHOH
HBIX
MaTepPHaJIOB
2 | Pusmko- 2] 6-| 6 - 12 | - [15] - 6/33,3 2 PK
XUMHUYECKHUE 12
OCHOBBI
TCXHOJIOTHHN
KOMIIO3UITHOH
HBIX
MaTepHaJIon
3 | Texmomormiec | 2| 12- | 6 - 121 - [15] - 6/33,3 3PK
KHE MPOIICCChI l 7
TIOJIYUCHUS
KOMITO3UIINOH
HbIX
MaTepHaIoB
Pa3IMYHBIX
KJ1accoB
Bcero - | - 18 - 36 | - (45| - 18/33,3 DK3aMeH




Cimepman HE pajaeioB JHCIUNINHBI

Paznen Nel. HopomxoBeie npexy

PCOPBLI A CHHTE3A KOMIIO3HIHOHHBIX MATEPHAJIOB,

Tema Nel. CpoiicTBa mOpomKoB 1 MeTOALI HX onpeneIeHusI (2 yaca).

Beemenue. llenms u 3amaum Ky
I'parynoMerpuueckuii coctaB r1(
Craructnyeckue pacmpeseneHus,
Kongykxromerpuyueckuii ananms. JI
Meronel wu3MepeHus IPOHHIAEM
MukporBeprocts.  XHMHUYECKHE
BocnnamenseMocTs u  B3pEIBaeM(
TEKYy4eCTh IIOPOIIKA, IIPECCYEMOCTE

Tema Ne2, MeToab! mostyyeHus n
Mexanrdeckue Metoasl. V3menny
IIAPOBEIX, BUXPEBBIX, MOJIOTKOB
ApoOmiIKax. YIbTPa3ByKOBOE H3M
anmaparax — MarguTHOIO
[{enTpo6exHoe U BBICOKOCKOPOCTI
[IOPOIIKOB METOJOM BOCCTAHOBIICH

BoccTanoByienusd. Ilonydenune mop(
e
MEXKPHCTAUIMTHON Koppo3uu. Tej

MCTAIITHYCCKHUX IIOPOOIKOB

METAJUIOB. ITonyuenne
BBICOKOTEMIIEPATYPHOTO CHHTE3A.

Tema Ne3. IIpoueccr moryaenns

IIponteccrl, mpoucxo simue mpu My

npeccopannsd. OCHOBHEIE ypaBH
npeccosanuy. JlaBneHHe BBITAIKH
bpax npm npeccosanuu. IToxroro
dopmoBanns.  XomogHoe
(razocTaTUuecKkoe) IIpeccoOBaHHE.
TexHomorus MyHAIITYYHOrO Tpe
¢popmoBanre. BEICOKOCKOPOCTHEIE
Kunkodasroe crexanue. Camopact,

Pazjien Ne2. ®u3uko-xumMuueckne

HHJYK

H30C

pca. Xummueckuit cocraB. @opMa M pa3Mep YACTHIL.
yporka. CHTOBBI aHanMM3. MHEKPOCKOINYECKUI aHAIMS.
UCIIONB3yeMbIC JUIA OIMCAHUSA JUCIIEPCHOIO COCTABA.
\3CPHBIl U PEHTI€HOBCKMHA METOABI. VeNbHas MOBEPXHOCTE.
OCTH TOPOLIKA. AICOPOIMOHHLIE METOABL II[TOTHOCTE.
CBOMCTBA MOPOMIKOB. I'a30coiepkaHMe  HOPOIIKOB.
)CTh. TexHoNOTHYecKre CBOWCTBA: HACHINHAS IUIOTHOCTH
1 HOpMYEeMOCTS.

>

opomkos (2 yaca).

CHHC TBEPIBIX METALIOB. TeopHus M mpakTuKa pasMona B
bIX, IUTAHETAPHBIX MENBHUIAX, IIEKOBLIX M BaJIKOBBIX
SIbYCHHE B JKUIKUX cpefaX. VsmenpueHuwe marepHaloB B
[IHOHHOTO  Bpamareis. JlucneprupoBanwe — pacruiaBos.
joe pacnbuieHue: I'panynsamus. [Tonydenne merammmgeckux
U XUMUYECKUX COCIMHEHUN. DU3NKO-XHUMHYECKIE OCHOBBI
PIIKOB 3JIEKTPOJIM30M PAaCTBOPOB M paciuiaBoB. Ilomyuenwue
MEHTAIMEH, aBTOKIABHBIM  OCAXIEHHEM W  METONOM
PMHYECKas TUCCOIManusa KapOoHmIoB. MeTo ) KOHAECHCAHH
TOpOIIKOB METOJIOM CaMOPACIPOCTPAHSIOLIETOCS

M3/1e/ Uil M3 MoOpomKoB (2 yaca).

€CCOBaHUH. 3aBUCHMOCTD IUIOTHOCTH OpUKETa OT JaBleHUs
PHUSL  TIpeccoBaHMs. bBokosoe pasnenme. Tpenme mpw
BAHUS M YIpPYroe HocieAeicTsHe. IIpoYHOCTL IpeccoBoxk.
BKa IOPOIIKOB K (opmMoBamuto. Kiaccudukarms MeTomon
TaTHYECKOE  MpeccoBaHMe. [opsdyee  HM3OCTATHYECKOE
Illnukeproe ¢opmosanue. Hempepsisroe hopMoBanue.

ccoanusd. WmxexumonHoe ¢opmosanue. BuGpannonsoe
peroze! opmosanus. TeeprodasHoe ClieKaHHe MaTePHAIIOB.
[P

OCTPAHSAIOIMACS BEICOKOTEMIIEPATYPHEIA CHHTES.

OCHOBBI TEXHOJOIHH KOMIIO3HMIIHOHHLIX MATEPHAJIOB.

Tema Ned. O6mas xapakrepuern
OcHoBHEIE TOHATHS W omnpejernel
Mopdonorun apMupyrommx has, mo
U B 33aBHCHMOCTH OT MarepHaia
IIPOU3BOACTBE KOMIIO3HIIMOHHBIX
CIIONCTBIE KOMIIO3UTHL. MeTaLio)
IPENbABIIIEMBIE K KOMIIOHEHTaM KO

obnactu KOMIIO3UITUOHHEIX MaTepu:

Tema Ne5. BsaumopeiicrBue
HANIOJHUTENAMH (2 uaca).

IIpoGnemMa COBMECTUMOCTH MeTa
TepmonuBramMuyeckas ¥ KHHETHYEC)
[ToBepxmocTu paspmena. Tepmuueck
DuU3HKO-XUMHUYECKHE IPOIIECCHl H

MaTPUYHBIC KOMIIO3HI[MOHHBIE MATEPHAIL.
MITO3UIIMOHHBIX MatepuanoB. OCHOBHBIE HAyYHEIE IIKOJIEI B
0B B Poccny u 3a pyGesxom.

TITHYECKOM MaTpHIIbI
Kasi COBMECTUMOCTh. [WIEI CBs3eit MEXTY KOMIIOHEHTAaMU.
asl U MCXaHW4YeCKasd cTaOMILHOCTD IIOBEPXHOCTH paszera.

4 KOMINO3NIHOHHBIX MATepHAJIOB (2 uaca).

. KJ'IaCCI/I(bI/IKaL[I/IH KOMITO3HITIOHHBIX MaT€puajoB II0

CXeME apMHPOBAHUS, TEMIIEPATYPHBIM HHTEpBAIaM PaGoThI
MaTpullpl. MaTpu4Hble MarepHansl, HCIONb3yeMble P
MarepuainoB. JlUCIepCcHO-YIPOUHEHHBIE, BONOKHHCTEIE,
Tpeboranus,

METAITTHYECKNX

paciliaBoB ¢

ApMUPYIOIIUMH

U apMUpPYIOIIETO HAMOIHUTES.

a Mex(asHeIX rpanunax. DopMEpoBaHHe MeK(dazHOTO



KoHTakra. CMaumBaHme H pacl
MarepuaIoB. OCHOBHEIE YCIIOBHA (
CMayvBaHue pa3IMYHBIX THIIOB M
B3aUMOJEHCTBHS MKy KOMIIOHEH
HeXeaTeNbHBIX (has.

[

Tema Ne6. ®DopmupoBanme ¢
KOMIIO3MIIHOHHBIX MATEPHAJIOB (4
DaxTopsl, ONpENENAIOINE CBOIi
MEXaHW4YeCKHe CBOMCTBA KOMIIO3H)

CKaHHC JKHIKHX METaIJIOB IIO IIOBEPXHOCTH TBEPABIX

Ma4YABaHHA B PaBHOBECHBIX H HCPAaBHOBECHBIX MaTcpHajax.
arTcpHalioB. COBpCMeHHBIC IMOJXOABI K OLICHKC IIPOIieccoB

TaMH KOMITO3UITUOHHEIX CILJIABOB. HOI[aBJ'IeHI/Ie 06p8,30BaHI/I$I

H3UKO-MEXAaHHYECKHX H ISKCIUVIYATAMOHHBIX CBOMCTB
) yaca).

“TBA KOMIIO3UTOB. BimgHme nosepxHOCTH pasmena Ha
[TMOHHBIX MaTepHaioB. TeopHH NPOYHOCTH M pa3pylieHHe

KOMITIO3HTOB. MeTOI[BI OLIPETICTICHIE MEXAHWYECKHUX CBOICTB KOMITO3HITNOHHEIX MAaTEpHAJIOB.

Pacyer (QU3HKO-MEXaHHYECKHMX Xaj
UCXOIHLIX KOMIIOHGHTOB. VYpasl
MaTepHaoB. Ympyrue aedopm:
KOMIIO3MIIMOHHBIX MaTepHajioB. |
Koadprmuents! TemnonposogaocTi

Pasznesn  Ne3. TexHomormueckue

PAKTEPHCTHK KOMIIO3HUITMOHHBIX MaTepHaJIOB M0 CBOMCTBaM
ICHUC AaIIUTUBHOCTH.
LITAM.

3axon ['yka Jui1  HW30TPOMHBIX
AHu30TpONHA TpPOYHOCTH. MoOAymu  yHPYrocTH
EMIIEPAaTyPHBIC KOO(Q(MHIUEHTHl JIMHEHHOr0 pacIIMpeHus.

1. Y nenbHas INEKTPOIIPOBOAHOCTD.

HPOUECCHI  NMOJVICHNSI KOMIOIHLIHMOHHLIX MaTepHAJ0B

PA3THYHBIX KJIACCOB.
Tema No7. lucniepcHo-ynpounenn
Knaccupuxarms — aucnepcno-yrpg
apMUPYIOIUX 4YacTHLl. [lomyuer
CratHyeckoe W IUHAMHYECKOE |
9K30I€HHOTO M JHJIOTEHHOI'O0 apM
pacmiaB. MeToa peaxIHoHHOro ¢
KOMIIO3HIIMOHHBIX ~ MaTepHAJIOB.

PIHEHHBIX  KOMIIO3UTOB.
e

<omrakrupoBanue. llcesmocmmaBel. Kunakodasaeie MeTomb!

bl¢ KOMIIO3UINHOHHLIE MATepNAJHI (2 uaca).

OcHOBHBIE TIpUHIMIBI  BBIGOpA
KOMIIO3MTOB ~METOJAaMH IOPOUIKOBOM  MeTaJIypruu.
HpoBaHMsA. MeTon MeXaHH4ecKOro 3aMeNMBAHMS YACTHI B
uHTe3a. CBOHCTBA M IPUMEHEHHE JMCIIEPCHO-YIPOYHEHHBIX
HanocTpyKTypupoBaHHEIE  KOMIIOSHITMOHHBIE —MATePHAIEL

OBTEKTHYECKUE KOMIIO3UITMOHHEIC MaTepHAIIBL,

Tema Ne8. BostoxkHueTBIE KOMIIO3E
HempepriBHBIe B JucKpeTHEIE BO
ApPMHUPOBAHUS BOJOKHHCTEIX KOMII(
BOJIOKHA. OpraHUdYecKue BOJIOKHA.
MOHOKPHCTAIUINYECKUE KEPAMHUECK
Texmonoruyeckne  cxembr  momy
CaMonpon3BONbHAS U TIPUHYIHTEI
muths. Meton miacTrueckoit redop

Tema Ne9. Ciroucroie KoMmosuiu(
[IpeumymecTBa crnomMCTEIX MaTepH
komnosurax. CTpykTypa mnepexd
DuU3MIECKAE OCHOBBI TOPMOXKCHHS

IIMOHHbIE MaTepHaibl (2 yaca).

JIOKHa W HHUTEBUJIHBIC MOHOKDHCTAJUIBI, NPHUMEHSEMBIC ISt
3UTOB. MeTammueckne BONoKHA. CTEKISHHBIE H KBAPLIECBBIE
BomokHa TyrommaBkux coemuHenwuit. Ilonukprcrammuyeckue u
me BosokHa. CTPyKTypa M CBOWCTBA KEPAMHYECKHUX BOJIOKOM.
[dCHHSI  KOMIIO3UTOB W IpPHMEHAEMOe  o0OpyJoBaHHUe.
pHas IPOIMTKA KapKacoB M3 BOJIOKOH. METOA HempephIBHOrO
manuu. Jluddysnonnas ceapka.

)HHbIE MaTepuaisl (2 uaca).

ajloB M HX CBOMCTBA. AHM3OTPONHS CBOMCTB B CIIOMCTBIX
JHOM  30HBL KBa3sH-M30TPONHBIE CIOHCTBIE KOMITOMTHL
[ PaspylmICHUA B CIIOMCTBIX KOMIIO3HITHOHHBIX MaTepHaax.

[omyuernwe crmoucTsix xommozuros. IIpokarka. OxcTpysus. JluTbe opraHocycreHsuM Ha
ABIKYIIYIOCA  JNCHTY-TIOJNOXKKY.| Hambirenne.  [IpuMeHEHHE — CHOMCTBIX  KOMIIO3HTOB.
MerannononuMepase  KOMIO3HIAH. AJFOMOCTEKIOMIACTHKEL I'panyieHTHBIE KOMIIO3UITMOHHEBIE
MaTEepHAJIEL.
Temer maboparopusix pador

Ne HanmeroBanue naGoparoparix paGor Tpymoemxoctn

i/ (3.e. / vachn)

1 W3yuenre OCHOBHBIX CBOMCTE METaTTHUECKHX IIOPOUIKOB 0,08/3

2 Vicenemosanne B3anMoneiicTays MOPOLIKOBEIX PCareHTOB B YCIOBHSX 0,08/3

CBC-nponecca
3 Iony4enne KOMIO3AITHOHHEIK MaTePHAIOB METOJIOM MEXaHUIECKOTO 0,08/3




3aMelIuBaHus

4 [lonyuenne KOMIIO3UIHOHHBIX MATEPHATIOB METOIOM XUIKO(DAa3ZHOTO 0,08/3
PEAKLIMOHHOTO CHHTE3a

5 Iomy4enne rpagueHTHEIX KOMIIO3UUMOHHBIX MATEPHAIOB METOIOM 0,08/3
LEHTPOOEIKHOTO JIUTHA

6 V3ydeHne MUTeHHEIX CBOHCTE KOMITO3UITHOHHDIX MaTepUasoB 0,08/3

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UA

bonee 30% BpeMeHH aym{TOPHBIX 3aHATHI OTBENEHO Ha HUHTEPAaKTUBHBIE (DOpPMBEI
00y4eHus, IpefyCMaTPHBAIOIIHUE NPOBEICHUE 3aHATHI B AHATOTOBOM peXHuMe ¢ IpUMEHEHHEM
CHCNHATM3UPOBAHHEIX TEXHONOTHH |00Y4YeHHs, UTO CHOCOGCTBYET PA3BUTHIO OGIIEKYIBTYPHOIO
YPOBHA M MHTEINICKTYyalbHOH WHHLIMATHBLL CTYAEHTOB. B  yCIOBHAX WHTEPaKTHBHOIO
B3aMOJICHCTBHS IIPENIOJABATENA |H CTYACHTOB IPEIyCMOTPEHEI JUCKycCHH, pa3bop wu
O0CYXICHME KOHKPETHBIX ILPaKTUKO-OPHEHTHPOBAHHBIX CUTyallWif, HampaBjiecHHBIE Ha
(hopmupoBaHHE OCHOBHEIX NPOGECCHOHANBHBIX  KOMIETEHITHIL IIOCPEACTBOM  pelIeHUS
IPaKTHYECKHX MPOOIIEM Ha OCHOBE QIEPeKaOICH TeOPETHKO-aHAINTHYECKOI paboThL

Crenuguka cogeranus MeTon0B 1 GopM OpraHmM3anmK 06yUEHHs TOKA3aHA B MaTpuIle:

T D00 | JlaGopaTopHbIe .
Meromnr T padoTnI cee
IT-meToap! + +
Komanjuas pabora + -
Omnepexarommas camocTosTenpHas paboTa - 3
WnpuBunyansHOe 00yueHne + +
IIpoexTHbIH MeTO * +

 IonckoBsiit MeTon + +

6. OHEHOYHBIE CPEICTBA JJA TEKYIIETI'O KOHTPO.ISI YCIIEBAEMOCTA,
IMPOMEXYTOYHON ATTECTAIIMA IO UTOT'AM OCBOEHMS
AACTHUILIMHBI B YYEBHO-METO/JNYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHON PABOTBI CTYJIEHTOB

BOITPOCHI I TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTHU
PefiTunr-xonTpoan Nel

KakoBBI METO/TBI OIIpe/IelIeHHst TPaHy IOMETPHYECKOTO COCTABA IIOPOIIKOB?
To Taxoe HaCKIMHAS MIOTHOETE M INIOTHOCTS YTPSICKA?
Yro Takoe TexyuecTs mopommka?
KakoBb! OCHOBHEIE METO/IBI OfIpe IeIeHHs dopmyemocTu nopomixa?
Kakum 06pa3zom TexyduecTs 34BHCHT OT XapaKTEePUCTHK ITOPOINKa?
B3aumocBs3b Gpopmer wacTun|c Texronoruneit ux MIOJTyYeHH S,
Kakwme Qaxtopel onpenensior shdexrtusHOCTs mOMOTA MaTepHanoB B IIAPOBO
MENIbHULIE?
8. CymHoCcTh MeToza HeHTPOOEIKHOTO PACIIBLTIEHS pacIiaBoB.
9. OCHOBHBIC METOBI ONYYCHH S LIOPOILIKOB KeJIe3a.
10.  KapGoHMIBHELA METO MOy deHUs TIOPOLIKOB,
11.  Crmoco0s! HOJIyYeHNs MHOTOKOMIIOHEHTHEIX ITOPOIIKOB CIIJIABOB.
12. OcHOBHBIE CXEMEI TIpeccoBamis HMOPOIIKOBBIX 3aI'0TOBOK,
13. Kumxohasroe ciexanne moppmkos.
14.  CamopacmpocTpassommitcs BBICOKOTEMIIEpATYPHBIN CHHTES,

Nk LN~




15. OcHoBHBIe BUBI Gpaka pH

1. O6mue npuHIMNEL KIaccUd)
2. Kaxue TpeGoBaHus Ipe/bsn
3. Yro nmomumaercs mox

KOMITO3HITMOHHBIX MaTCpI/IaJIOB?

MPECCOBAHNH U CIICKaHWUH ITOPOINKOBBIX U3ISIINH.

Peiituar-kouTpoas Ne2

HKaIliA KOMIIO3UITUOHHBIX MaTCpHAJIOB.
JIAFOTCA K KOMIIOHCHTaM KOMITO3HIIHOHHEIX MaTepI/IaJ'IOB?

TEPMOIUHAMMUYICCKOMH COBMCCTHMOCTBIO KOMIIOHCHTOB

4. MexaHuyeckas COBMECTHMOCTh KOMIIOHEHTOB KOMITO3HITHOHHBIX MAaTepHaJOB.

5. CMaunBaHWe apMUPYIOIIMX [KOMIIOHEHTOB MATPHYHEIM PACILIABOM.

6. (DU3MKO-XMMHYESCKHE IPHHIIUITE BEIGOPA KOMIIOHEHTOB KOMIIO3HITHOHHEIX MaTepHaIOB.

7. Tepmonunamudeckas OLEHKAa B3aMMONEHCTBHMS KOMIOHEHTOB  KOMIIOBMIJHOHHLIX
MaTepHAJIOB,

8. Kunernka Mexda3HOro B3aiiMOIEHCTBHS B KOMIO3HIMOHHBIX MaTepuaiax.

9. Metonsl ymyunienus t:MEE‘IHBaCMOCTI/I apMUPYIOIIMX KOMIIOHEHTOB MAaTPUYHBIMH
pacmmapamu.

10. MexaHH3MBI yIIPOUHEHHS P2
11. Pacuer ympyrux xapakrg
KOMIIOHEHTOB.
12. Pacuer
KOMIIOHEHTOB.
13. Pacder mpounocTu xoMmosu
14.  BsaskocTb paspyIueHHs Komr
15. IlpumeHenne mporpaMMHq
MaTEpHaIOB U KOHCTPYKITHIA.

busmgecKkux  CB(

1. B uyeMm cocTOMT HazHAUEHH(
3aMeIINBaHNS OPOITKOOOPA3HEIX 3
2. Or xakwx ¢axropoB 3an
IIOJIyYEHHBIX MIyTeM MEXaHWUECKOT(
3. Kak cxopocTh BpaleHHs u
KOMITO3HIINOHHBIX MaTepUaIoB?
4. KakoBbl OCHOBHBIE STAIIBI
Cr10co60M MeXaHHYECKOTO 3aMelluE
5. KakoBsl mpenmyinecTsa u He
6. Kaxue TtexHOMOrMYECKHE
XUAK0(DA3ZHOTO PEaKIIMOHHOTO CHHT
7. Kax ocymectsugercs BEIOOD
MaTepuaoB METOAOM XKUIKODa3HO]
8. Kaxwme dakToper Bimsror

KOMIIOSHIITHOHHBIX MATEPUAIIOB MET(

9. Jlutelinblie cBOMCTBA KOMIIO3

10. Texmomormdeckue cxeMmsl 110

11. Ilomxyyenue apMHpYIOMHUX B

12.  HempeprIBHOE JINTHE BOIOKH

13. KaxoBBI OCHOBHEIE METOJE]
MaTepUuanoB?

14. TlonydeHue cIOUCTHIX MeTall
15. IlpmMeHeHnne KOMIO3UITHOHH

YCTB

9

I3JIMYHBIX KIIACCOB KOMIIO3HUITMOHHBIX MaTepuaioB.

PHCTHK KOMIIO3UIITHOHHEBIX MaTepuailoB IIO CBOMCTBAM

KOMIIO3MIIMOHHBIX MA4TCPHAIIOB II0 CBOMCTBaAM

MUOHHBIX MaTCPHAJIOB IO CBOMCTBaM KOMITOHEHTOB.

O3UIIMOHHBIX MaTEPHAJIOB.
ro makera MathCAD B pacyerax KOMITO3HIHOHHEIX

PelTHHr-KOHTp 0L Ne3

M KakoBa 00JacTh NMPHMEHEHHS CIocoba MEXaHHYeCKOro
aCTHI[ B paciuiaB?

MCAT CBOMCTBA JIMTBIX KOMIIO3UIMOHHBIX MATepHANOB,
) 3aMEIIMBAHUA?

MIICJIJIEpa BJIMSIET Ha CTPYKTYpyY H CBOHCTBA IIOJIy4aeMBIX

L

TEXHOJIOTHM TOJNY4YEHUs. KOMIO3WIUOHHBIX MATEPHAJIOB
anug?

JIOCTATKU Ccoco0a MEXaHMYECKOTO 3aMEIINBAHMS?

[IPHEMBI  MOTYT OBbITh HCHIONIL30BAHBI IS  pealH3aum
e3a?

HCXOJHBIX KOMITOHEHTOB JJISI TOJTyYEHUS KOMIO3HITMOHHBIX
"0 peaKIMOHHOI0 CHHTE3a?

Ha IPOLECCHl CTPYKTYPOOOpa3OBaHHS MpPH IOLydYeHHH
)IIOM KHUIKO(DA3HOIO PEaKITMOHHOTO CUHTE3a?

HIIMOHHBIX MAaTEPHUAJIOB.

JTy<€HUs] BOJIOKHUCTBIX KOMIIO3MIIHOHHBIX MATEPHAJIOB.
JIOKOH ¥ HUTEBHIHBIX KPUCTAILIIOB.

MCTBIX KOMITO3UIIMOHHBIX MATEPHATIOB.

MOJTyYEHHS HAHOCTPYKTYPHUPOBAHHBEIX KOMIIO3HIIMOHHBIX

TOTIOJTMMEPHBIX KOMIIO3UITHOHHEIX MarcepHaJIOB.
LIX MaT€pHaJIOB B IIPOMBINIIICHHOCTH.




NEPEYEHb BOITIPOCOB JJIS MPOMEKYTOYHOM ATTECTALIMA
I10 UTOI'AM OCBOEHUS IMCIUATILINHBI

IIpomesxyTodHas aTTeCTal|s [0 HTTaM OCBOCHHUS UCIAILTAHEL IIPOBOJUTCS B hopMe dK3aMeHa
B BHJIC NHUCHMEHHOH paboTEl ¢| NaibHEHIIHM COGECeHOBAaHMEM C TMpemojaBaTeNeM o
CIIETYIOLIMM BOIIPOCAM:
MeTozb! IoNTyYeHns METATIIECKUX TOPOIIIKOB.

dusnuecKye cBOHCTBA MOPOIIKOB.

Texnonormyeckue cBOKCTBA [IOPOLIKOB.

B3anmocBs3b pOPMBI YaCTHI| ¢ TEXHOJNOTHEH HX HOTyYeHHS.
[loaroroBka MOpoIIKOB K (hOPMOBAHHMIO.

3aKOHOMEPHOCTH YILIOTHEHHS IOPOLIKOBBIX TeJl IIPH IIPECCOBAHMUH.
I'opstaee mpeccoBanue.
AunxodasHoe criexanue.
CamopacpoCTpaHsFOUIMIACS [BHICOKOTEMIIEPATYPHELH CHHTES.

OcHOBHBIC Bu/1bI OpaKa IIPH [IPECCOBAHAM U CTIEKAHHMH TTOPOLIKOBBIX W3IE i
OOC1mye TpYHIMIE! KITacCU(GHKAINH KOMIO3HIIAOHHEIX MaTepraJioB.
MarpudHsie MaTepuasl.
Posb MaTpuiis! 1 apMupyolei Gazsl B KOMIO3HIMOHHbIX MaTepuanax.
IloBepxHOCTHEIE SBITCHUS Ha|MeX(DA3HBIX TPAHALAX.

Cragun B3aMOISHCTBHSA MeKy KOMIIOHEHTAME KOMIIO3HTOB.

CmaunBatue u pacTeKaHHe JHIKHX METAILTOB II0 HOBEPXHOCTH TBEPJIBIX MaTEPHAJIOB.
Meronpr pacuera Gu3HKO-MEXaHHYECKHUX CBOMCTB KOMITO3MITHOHHbIX MaTepHaJIOB.
Knaccupuxanus MeTomos nojrydeHns KOMIO3UIMOEHBIX MaTepHUaJIoB.
JIMCIIepCHO-YIIPOYHEHHbIE KOMIIO3ULMOHHEIE MATEPHAIEL.

Cx N N R PP NS0 A W

20.  OCHOBHBIE IPHHIAIEL BEIGOTa ApMHPYIOLIHX YACTHII,

21. DBTeKTHYECKHE KOMIIO3HIHOHHBIE MATCPHAIBL.

22. HaHOCTPYKTYpHUpPOBaHHbIE KGMITO3HIIHOHHEIE MaTepuanbl.

23. BonoKHHCTEHIC KOMIIO3HIIMOHHABIE MATEPUAIIEL.

24. HuTeBHIHBIC KPUCTAIUIEL M KPPOTKHE BONOKHA.

25. Tlonydenne BOJIOKHHCTHIX KOMIO3UIIMOHHEIX MaTepHaIOB METOJOM IIPONUTKH.
26. CiioucThIe KOMIIO3UUMOHHEIE MATEPHAIEL

27. MeTon MeXaHHIECKOrO 3aMelIMBAHMS YACTHI] B pacIuias.

28.  OcHOBHBIE KOHCTPYKIIAH YCTAHOBOK MEXaHHYECKOTO 3aMEIIHBAMMAL

29. XKunxodasHblil peakIIMOHHEI CHHTES.

30. MeramiononumMepHsie KOMI(O3UIHOHHEIE MaTCpUaJIbl: II0JlyYeHUe, CBOMCTBA U obnacTu
IIpUMEHEHUS,

COCTAB U COJ[EPZKAHUE CAMOCTOSITEJILHOMI

PABOTBI CTYAEHTOB
No Conep:xaHue caMoCTOATIbLHOM Tpyno- | ®opmupyemnie ®opma
/i paboThI cTyAeHTOR €MKOCTb | KOMIIETEHI[HH OTYETHOCTH
(1ac.) cTyaeHTa
1 | CocraBnenue pedepaTuBHOrQ 15 OIIK-4 Otuer o
KOHCIICKTA U BBIIOTHEHHE [IK-7 BBIITOJIHEHUH
UHJNBUAYaJIbHOTO PaCYETHOID 3aaHHUs UH]IIBH-
no paszeny Nel «Ilopomkossie AYaJIBHOTO
IIPEKYPCOPHI JUTS CHHTE3a 3a1aHus 110
KOMITO3UIIMOHHBIX MaTEPHAIIOB). pazneny Nel B
Pacuer n xoHCTpyHpoBanue npecc- COOTBETCTBHH
¢opmEr 1 mpousBoncTBA cI'OCT 7.32-
IMOPOIIKOBBIX U3IECIUH 10 3aJAHHIIO 2003
L TIpeno1aBaTels,




2 | CocraBnenue pedeparusHOrp 15 OIIK-4 Otyer o
KOHCIIEKTA ¥ BBITOJTHEHHE ITK-7 BBIIIOJTHCHUHN
HUHAWBH/Y AJIBHOT'O PACYETHOI'O 3a0aHUS VH/IUBH-
110 paszeny No2 «DH3uKo-xuMudecKue JyaJIbHOTO
OCHOBBI TEXHOJIOTMHM KOMIIO3MIIMOHHBIX 3aJJaHuUs 110
MaTepHaIIoBy. pasneny Ne2 B
Brrancrienne TepMOIHHAMAYECKIX COOTBETCTBHHU
XapaKTepPUCTHK B3aMMOICHCTBUA ¢ I'OCT 7.32-
KOMIIOHEHTOB KOMITO3HIIMOHHOIO 2003
MaTepHaja ¢ UCIONb30BaHHEM IIAKeTa
MathCAD.

3 | Cocrasnenue pedepaTuBHOr) 15 OIIK-4 Otyer o
KOHCIIEKTA ¥ BEIIOJTHEHNE IK-7 BBIIIOJTHEHUH
HHIUBUIYaJIBHOTO PACYETHOIO 3a0aHHUS UH/IUBH-
o pasgeny Ne3 «TexHomoruueckue JyabHOTO
IIPOIECCHI MOTYUEHUS 3aJlaHus 110
KOMITO3HLIHOHHBIX MaTepHalOB pazjieny Ne3 B
PA3IMYHBIX KIACCOBY. BRIGOD COOTBETCTRHHU
KOMIIOHEHTOB U pazpaboTka ¢ ['OCT 7.32-
TEXHOJIOrHYECKOT0 MpoIiecca 2003
MOITYyYEHHU KOMITO3UIIMOHHOII0
MaTepuaia ¢ 3alaHHBIMU CBOWCTBAMH
0 33JJTAaHUIO NIPENOJABATEIL.

7. YYEBHO-METOJU1E
]
@) ocrosHas umepamypa:
1. Texnomnormueckue oCHOBEI mpon
nabopatopuslit npaktukym / E.C.

IOCYNapCTBEHHBIM YHUBEPCHTET UM
Cronerorrix (Bal'V), 2015. - 73 ¢. -

2. Hano- u GuoxoMmosutsl / Asep

BMHOM. JIaGoparopus 3Hanwmit, 201

CKOE 1 THOOPMAIIMOHHOE OBECHEYEHHE
[MCLIMTLJIMHBI (MOYJIsT)

BBOZCTBA IOPOIIKOBBIX M KOMIIO3UIMOHHBIX MATEPHAJIOB
[Ipycos, A.A. Tlandunos. —~ Bragumup : Bragumupckuii
PHE AJtexcarnpa I'puropbenya u Huxonas ['paropsesmua
-ISBN 978-5-9984-0630-0. (6u6immorexa Bnl'y).

yc JIiok [u 1p.]. — DNeKTpoH. TekcToBble naHmble. — M.:
5.— 392 c. ISBN 978-5-9963-2914-4, (9BC IPRbooks).

3. KanutoHoB A.M. ®H3HKO-MeXauuecKHe CBOMCTBA KOMITO3MIIMOHHBIX MaTepHalIoB. YIpyrue

cBoiicTBa / A.M. Kanuronos, B.E.
ISBN 978-5-7638-2750-7. (3BC zna

6) Oononnumenvnas numepamypa:
1. Komnosunuonusie MaTeprakl Ha

PekuH. — KpacHospek: Cu6. denep. yu-T, 2013, — 532 ¢. —
nium.com)

OCHOBE CHIIMKATOB M atoMocuiukatos / C.M. Asapos [u np.].

- DIEKTPOH. TEKCTOBLIE TAHHBIE. — MUHCK: Benopycckas nayka, 2014, — 176 ¢. ISBN 978-985-08-

1732-7. (3BC IPRbooks).
2. Jlenemes A.A. IlnasMoxummde

CKUA cHHTE3 HaHOUCIICPCHEBIX IIOPOILIIKOB U IIOJIMMEPHBIX

HaHOKOMITO3UTOB / A.A. Jlenemes, A.B. Ymakos, U.B. Kapmos. - Kpacuospck : Cu6. denep. yu-T,
2012. 328 c. — ISBN 978-5-7638-2502-2. (9BC znanium.com).

3. Pynckoit AJ. TexHONOTMYeCKME OCHOBEL HOJIyYCHUA yIbTPAMENKO3EPHUCTHIX METAJIOB:
y4ebHoe mocobue / Pymckoit AU, Komxacupos TI'E. — CII6.:Canxr-ITetepbyprexuit
nonuTexHudeckuil yrusepenrer [letpa Bemukoro, 2011, — 247 ¢. ISBN 978-5-7422-3342-8. (3BC

IPRbooks).
4. Muxaitman 10.A. Koncrpykuuo
nocobue / Muxaiinun 10.A. — CII6.:
91703-003-6. (3BC IPRbooks).

HBIC TIOMMMEPHBIE KOMIO3WIMOHHBIE MaTePHANEL yueGHOE
Hayunsie ocHOBEI 1 TexHomOrHy, 2010. — 822 ¢. [ISBN 978-5-




5. AnvyapoB AWM. MeXxaHOKOMTIOBUTHI - IPEKYPCOphl I CO3LAHUS MATepHAIOB C HOBBIMH
cBoiicTBaMu / Anuapos A.U., Ayjibaenxo B.M., Bapunosa A.IT. — Hosocubupck: Cubupckoe
otnenenye PAH, 2010. — 424 ¢, ISBN 978-5-7692-1108-9. (9BC IPRbooks).

6) nepuoduveckue u30aHUA: HAYYHBIE IKYPHAIBI «KOHCTpYKIIMH ©3  KOMIO3HIHOHHBIX
Matepuanony, «l3sectus Bysos. (IlopomkoBas MeTamiyprus u (QyHKIMOHANBHBIE TOKPBITHSY,
«MarepuanoreieHue.

2) unmepHnem-pecypcei:
1. www.de.vlsu.ru:81/umk : snexrponnas HHQOpMaMoHHO-00pasoBarenbuas cpena Bal'Y ma 6aze
CHCTeMBI yrpaBieHus obyuennem [LMS Moodle.

2. hitp://www.emtc.ru : HayIHO-06pa30BATENBHEII nentp «Kommosutsr Poccumy.

3. http://www.compositesportal.¢om  : WnrepHer-mopran  mo  MHpOBOM  HHAYCTpPUH
KOMIIO3UIIMOHHEIX MATEPHUAJIOB.

8. MATEPHAJIbHO-TEXHUYECKOE OBECTIEYEHWNE
TUCLIATLTHHBI (MOLY JIsT)

M1 peamusanmm  06pa3zoBaTENBHOrO MpPOLECCA MO MUCIHILIHHE HCTIONIb3YIOTCS.  ayIHTOPHU
Kapenpsl «TexHOMOrUHM (QYHKIHOHAIBHBIX K KOHCTPYKIIMOHHBEIX MAaTEepHAlIOB», OCHAIICHHBIE
MyJIETHMEAMHHBIM ¥ IIPOSKIMOHHPIM ob6opynoBannem. Kadenpa pacmonaraer KOMIIBIOTEPHBIM
KJIacCoM € COBPEMEHHBIM JIUICH3UGHHBIM U CBOOOIHBIM IPOTPAMMHBIM 00ECIEUeHHEM (MS Excel,
MathCAD, GNU Octave, GNUPlot, SciLab u Jp.), JOKaIbHOM BBIMUCIHUTEIBHON CETBIO U
moctynom B MHTepuert. JlaGopaTophbie paGoThl IPOBOASTCS B dopMe HHAUBHAYANEHO-TPYIIIOBBIX
3aHATHH C HCIOMB30BAHHEM COBPEMEHHOH JKCIIEPUMEHTAIBHO-HCCIET0BATENbCKONH 6asn,. B
PACIOPSDKEHUN CTYZICHTOB MMEETCS BECh CHEKTP HEOOXOMMOro 060pYNOBAHHS NS IONyYeHHS
KOMIIOSHITMOHHBIX MATEPUANOB PABIMYHOIO COCTaBa (YCTAHOBKM JUIA TOJYYEHHS KOMIIO3UTOB
KUNKODAHEIME H TBePAOhAa3HBIME METOaMH, Ky3HEUHO-IIPECCOBOE 00OpYIOBaHHUE, IIABUJIHHEIE
U TEPMHYECKHE I€Y¥), MPOBEACHHSI DPEHTTeHO(A30BOr0 aHAIM3a (Bruker AXS D8 Advance),
ompeneneHus coctaBa MarepuaioB (ARL Advant’X), kommuectBennoro MeTamorpaguyeckoro
aganuza (Nikon Epiphot TME200) SJICKTPOHHO-MUKPOCKONMYECKUX HccienoBanuil (Quanta 200
3D), nsyuenus GU3NKO-MEXaHUICCKHX U CHENHATHHBIX CBOMCTE MaTEepHAJIOB.




Pabouast mporpaMma IMCIUILTMHL|] COCTABIEHA B COOTBETCTBHH C TPeGOBAHHMSMMU dbeneparbHOTO
TOCYAAPCTBEHHOTO 00pa30BaTENLHOTO CTAHJAPTA BEHICINETO O6PA3OBAHMS IO HANPABIEHHIO
noaroroBky 28.04.01 ~ HaHOTeXHPNIOrMHE M MHKPOCHCTEMHAS TEXHHKA (YPOBEHH MarucTpaTypsl),
YTBEPXKIEHHOTO MpHKazoM MuHuCTepcTBa 06pa3oBanus ¥ HAyKH Poccuiickoit Oenepanuu ot 9
ceHTsOpst 2015 1. Ne990 (3aperucrpupoBan B MEHHCTEPCTBE IOCTUIMH POCCHIiCKOM Oeneparun
oy Ne39159 ot 5 oxrsa6ps 2015 r.).

Pabouyto nporpammy cocTaBmi: /%

noueHT kad. TOuKM / E.C. Ilpycos
Penensent: W

ri. Texuosnor OO0 «KJTHUO» ( i E.B. Cepena

-

IIporpamma paccmoTpena u of06peHa Ha saceqannn Kadenps! « TeXHOMOTHY GYHKIIMOHANBHEIX

KOHCTPYKIIMOHHBIX MATEPUAIIOB)
Ilpotokon Ne 7 4 or 72. 70, 75 roma
3aBenyrommii kadeapoii

B.A. Keunn

PaGouast mporpamMma paccmoTpeHa H 0T06peHa Ha 3aceqaHHU Y4EOHO-METOIMYECKOH KOMHCCHH
Hanpasyenus 28.04.01 «HaHoTeXHQIOrHM U MEKPOCHCTEMHAS TEXHHKA

[potoxon Ne o4 ot 75 72 |7< roma -~

Ilpencenarens koMmuccuu i //ﬁlﬂ/dé’m Gl
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PABOYEM ITPO]

Pabouas nporpamma onobpena ma _

IIporokon 3acemanus xadenpsr No

I

CT NEPEYTBEPK/IEHIS
"PAMMBI U CLVITLIAHBI (MOAYJIST)

3
/ /4 y4eOHBIN roj

3asexnyromuii Kadeapoit

/ DT S0 Cf /ﬁZOIIa

yd

/!
PaGouyast mporpamma ogo6pena Ha |

IIporokon 3acenanus kadempsr No

3aBenyromuii kadempoit

/ 2 -+ ﬁ Y4eOHBIH roJ
B :L

£ /¢ Tona

/// AN LYy (F ,/7
7 / .

Pa6ouas nporpamma ono6pena ua |

Hporokon 3acenanus kabenpsr Ne

3asenyronimit kabenpoit

/of;wwmea 74

Pabouas mporpamma omo6pena na N

IIporokon 3aceqanus kadenpsr No

3asenyrommii kadeapotit

Pabouas nmporpamma ono6pena na Al

IIpoToxon 3acemanus xkadenpsr No

3asexyromuii kapenpoit

PaGouas mporpamma omo6pena na N

[Iporoxon 3acenanus xadempsr No

3asenyrommit kadenpoit

PaGouas mporpamma o106pera Ha

Hpotokon 3acenanus xademprr No

777
Y4eOHBIH rox
oT rojaa
y4eOHBII rof
oT roza
y4e0HBI ro/
oT roaa
y4eOHbIH rog
or rojga
Y4YEOHBI roj
oT roja

3aBenyromuit kadeapoit




