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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Lenpto muCUMIUIMHBI sBIsA€TCS (OPMHUPOBAHHWE Y CTYACHTOB CHUCTEMBI
HAYYHBIX U MPOPECCUOHAIIBHBIX 3HAHUHN U HABBIKOB B 00JIACTH HAHOMATEPHUAJIOB U
TEXHOJIOTWA WX TMOJy4YeHHUs, a TaKKe NPUMEHEHHS B pa3IMuHbIX chepax
JEATEIIbHOCTH.

3aayamMu OCBOCHUSI yUeOHOU AUCHUIUIMHBI «BBeneHrne B HAaHOTEXHOJIOTUH.
OO0muit Kype» SIBISIOTCSA:

- [puoOpeTeHue  CTyJACHTaMU  TPEACTaBICHUS O  IPUMEHECHHUH
HAHOTEXHOJOTUH B  MAIIMHOCTPOUTENBHOW  OTpaciu, UX 3HAYCHHUS W
BO3MOYKHOCTSIX;

- PACKpBITh POJIb HAHOTEXHOJIOTHI B Pa3BUTHUU HOBBIX METO/IOB 00paOOTKHU U
CO3JJaHUH TEXHOJOTHUYECKUX MPOILIECCOB HOBOTO YPOBHSI;

- IPEJICTaBUTh OCHOBHBIE MOJIX0/Ibl B HAHOTEXHOJIOTUH, OOIIIKE MOTO0KEHUS 1
MOTHBAIINH;

- OXapaKTepPU30BaTh MPUMEHSIEMbIC HAaHOMATEPHUAJIbI , UX BUJIbI, 0COOCHHOCTH
U CBOMCTBA;

- PpacCKpbITh TEPCIEKTUBBI PA3BUTHUSIM TPUMEHEHHS HAHOTEXHOJIOTHH B
UCCIIEIOBAHUSIX.

2. [Inanupyemsble pe3ysbTaTbl O0y4YEeHHs 110 AUCLHUIUIMHE (MOAYJIIO).

[lepeuenr GopMHpyeMBIX pe3yiabTaTOB OCBOCHHSI  0Opa30BaTEIbHOM
porpaMmbl (KOMITETCHIIUI) B PE3yJIbTaTe 00YUYEHUS 10 TUCIHUILIAHE (MOJTYIIIO):

OIIK-1 - CriocoOeH cTaBUTh U pelllaTh HAYYHO-TEXHUYECKUE 3a7]a4uu B chepe
cBoel TpodeccHoHaTbHON JESITEIBHOCTH M HOBBIX MEXIUCITUIIIMHAPHBIX
HaIpaBJICHUH C UCIOJIb30BAaHUEM €CTECTBEHHOHAYYHBIX M MaTEeMaTHUYECKUX
MOJEJEN C YyUETOM MOCIEAHUX NOCTHKEHUN HAyKU U TEXHUKU;

OIIK-4 - CroocobeH TPOBOAUTH HCCIEIOBAaHUS, OPraHU30BHIBATH
CaMOCTOSITEJIbHYIO U KOJUIEKTUBHYIO HAy4YHO-HCCIIEIOBATENbCKYIO JEATEIIbHOCTD
NpU PEHICHUU WHXEHEPHBIX M HAyYHO-TEXHMUYECKUX 3a/1ayd, BKIIOYAIOIIUX
IJJAHUPOBAHUE M TIOCTAHOBKY OKCIEPUMEHTA, KPUTHYECKYIO OIIEHKY H
MHTEPHPETALNIO PE3YJIbTATOB; .

OO0yueHnue 1Mo qUCIUIUIMHE (MOIYIIIO ) IPEAIoIaraeT, 4YTo 1Mo ero pe3yJbraTaM
oOyuarommmiicst Oyier:

3HATH:
- OCHOBBI HAHOMATEPUAJIOBEACHUSI;
- 0COOEHHOCTH MTPUMEHEHUSI HAHOCTPYKTYPUPOBAHHBIX MATEPHUAJIOB.



YMmertn:

- AaHAJIM3UPOBATH CBOMCTBA HAHOCTYKTYD;

- MPUMEHSTh 3HAHUSA B Pa3pabOTKE HOBBIX HU3JCIUA U TEPCIEKTUBHBIX
TEXHOJIOTHYECKUX PEIICHUM.

Baanern:

- 3HAHUSIMU O BIMSHUM (U3MKO-XMMHUYECKMX W MEXaHMYECKHX CBOWCTB
HAaHOCTPYKTYpP Ha KOHEUHBIE CBOMCTBA IPOEKTUPYEMBIX U3/I€IUN U TIPOLIECCOB;

- npuéMaMM peanu3alud (YHKIMOHAIBHBIX OCOEHHOCTEH M NOTEHIHalla
HAaHOMATEPHUAJIOB B Pa3IMYHbIX cepax AeSTENbHOCTH.

3. O0beM TUCTUTUIUHBI (MOTYJIs).
3.1. O6mas Tpy10€MKOCTh AUCITUTIINHBI (MOTYJIs).

OO6miass TpyIOEMKOCTh AUCHUIUIMHBI (MOayJsi) coctaBiser 5 3.e. (180
aKaJIeMUYeCKUX Jaca(oB).

3.2. O0bem guctuIUIHBL (MOAYJsi) B (QopMe KOHTAKTHOW PpabOTHI
oOyyaromuxcsi C  MeJarorMueckuMu  paboTHUKaMU ©  (WIM)  JIUIAMH,
MIPUBJICKAEMBIMU K peaTnu3aiuu 00pa30BaTeIbHON MMPOTPaMMBbI Ha MHBIX YCIIOBHUSX,
IIPY MPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tum yaeOHbIX 3aHATHN
Bceero | Cemectp Nel

KonrakTHas paboTa rmpu npoBe/ieHHH Y4eOHbIX 3aHSATHH (BCEro): 64 64
B ToMm uncie:

3aHATHSA JIEKIIMOHHOT'O THTIA 32 32
3aHATUSA CEMUHAPCKOro TUIa 32 32

3.3. ObveM muctuIUIMHBI (MOAYJs) B (popMe CcamMOCTOSITENBHOW pPabOTHI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboThl OO0ydYaroIuxcs ¢
nearorudeckuMu paboTHUKAMH U (M) JTUL[AMU, IPUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTeIbHOM TpOrpaMMbl Ha HWHBIX YCIOBUSIX, TIPU TPOBEICHUU
MPOMEKYTOUHOM aTrecTanuu coctapisier 116 akagemuueckux yaca (0B).

3.4. 1lpu oOy4yeHnH 0 MHIUBUAYAIbHOMY YYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4Y€HHH, 00BEM TUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM paboThl o0yJaroumxcs, a Takke B opme
KOHTAKTHOH paboThl 00YYaIOIIMXCS C MEJarorndyecKuMU paOOTHUKAMHU U (WJIH)
JUIAMU, TIPUBJIEKAEMBbIMH K peasiu3aliiid 00pa3oBaTeIbHOM MTPOrpaMMbl HA UHBIX
YCIJIOBHSIX, TP MPOBEAEHUU IPOMEKYTOYHOM aTTECTALINH.




4. ConeprxkaHue TUCIUTIIAHBI (MOTYJIs).

4.1. 3aHATHA TEKIUOHHOT'O THUIIA.
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TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

Tema 1: Knaccudukanus HaHoMaTepuaaoB U HAHOTEXHOJIOTUH.
PaccmaTprBaemble BOIIPOCHI:

- HaHOYaCTHUIbI 1 HAHOIIPOIIKH. Crioco0nI uX TMOJIYUCHHUA,

- 00BEMHBIE HAHOCTPYKTYPHPOBAHHbIE MaTEPHAJIbI;

- (yJUIepeHbl U UX IPOU3BOJHEIE;

- HAaHOTPYOKH;

- HAHOKOMIIO3UTHBIE MaTepUabl;

- HAHOIIOPHUCTHIE MaTePHAIIBI.

Tema 2: Knaccudukanus HaHOMaTepuaaoB U HAHOTEXHOJIOTUH.
PaCCManI/IBaeMI)Ie BOIPOCHI:

- (hyHKIIMOHAJIbHBIE MaTepHaJIb;

- IIOJIYTIPOBOAHUKOBEBIC U AUDJICKTPUICCKHUEC MAaTECpHAJIbI;

- UHTCJJIEKYTYaJIbHbIE MaT€PHUAJIbI.

Tema 3: @U3UKO-XUMUYECKUE U CTPYKTYTHBIE OCHOBBI CAMOOPTaHU3a[U1
METaJUIMYECKUX MAaTepUasoB.

PaCCManI/IBaeMI:IC BOIPOCHI:

- CHHCPreTKa HaHOCTPYKTYPUPOBAHHWA HA 5TAIlC SKCIUTYaTIIUH,

- CHHCPreTrKa HaHOCTPYKTYPUPOBAHHNA HA 5TAllC IPONU3BOJACTBA.

Tewma 4: TUnoBble HAHOTEXHOJIOTMH [TPOU3BOJICTBA JAETaJIeH MaIlIUH.

PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- TEXHOJIOTHYECKHE 0COOCHOCTH HAHOCTPYKTYPHUPOBAHHS ayCTCHUTHOW CTAJH MIPH THAPOIITAMIIOBKE;

- TEXHOJIOTHYECKHE 0COOCHOCTH HAHOCTPYKTYPHUPOBAHHS ayCTCHUTHOW CTAIH MIPHU POTAIIMOHHON BBITSIKKE.

Tema 5: MeTpoJiorusi HAHOCOCTOSTHUH.
PaCMa’I‘pI/IBaeMBIe BOIIPOCHI:

- CTPYKTYPHO-4YBCTBUTCIIbHBIC XapaKTCPUCTUKN MAaTCPHUAJIOB;
- METOAbI U CPEACTBA USMCPCHUS,

- MHOFO}’pOBHeBBIﬁ TEXHOJIOTUYECKUI MOHUTOPUHT.

Tema 6: [TpakTHueckoe NPUMEHEHUE TEXHOJOTHYECKUX PEIIEHUH B MAIIMHOCTPOEHHH.
PaccmatpuBaeMble BOITPOCHI:

- pexymIas KpoOMKa pe3na Kak 00beKT HAHOTEXHOJIOTHH;

- SIIJIAMHPOBAHNE KaK HAHOTEXHOJIOTHS MOBBIIICHUS (P PEKTUBHOCTH MEXaHOOOPAOOTKH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

HpaKTI/ILIGCKI/IC 3aHATHUA
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Tematuka MPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

ITpakTnueckoe 3anatue 1. HaHouacTHIbl 1 HAHONIOPOILIKH.
PaCCManl/IBaeM])Ie BOIIPOCHKHI:

- TUIIOpPa3Mepbl HAHOYACTUL] U ITOPOIIKOB;

- cBOMcTBa ()U3MUYECKUE U XUMUYIECKHUE;

- CTPYKTYPHOE pa3HooOpa3re HaHOYACTHII.




/ TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe
n/m

2 |[IpakTudeckoe 3anarue 2. HaHoTpyOKH.
PaccmarpuBaembie BONPOCHL:

- OJHOCTCHHBIC HaHOpr6KI/I;

- IByCTE€HHbIE HAHOTPYOKH;

- MHOI'OCTCHHBIC HaHOpr6KI/I.

3 ([Ipaktuueckoe 3anstue 3. OyHKIMOHAIBHBIE HAHOMATEPHAJIBI.
PaccMarpuBaemble BOIPOCHI:

- TUIB! (YHKINOHAIBHBIX MaTEPHAJIOB;

- METOJBI TOTy4YeHHUS PYHKIIMOHAIEHBIX MaTEPHUAIIOB,;

- CIIOJIC3HBIC CBOMCTBA q)yHKL[I/IOHaIIbHBIX MaTcpuaioB.

4  |[Ipaxtuueckoe 3ansaTue 4. ToHKHE MIEHKHA U MTOKPBITHS.
PaccmatprBaeMbie BOIIPOCHL:

- HA3HAYCHUE U 1T MPUMEHEHHS TOHKUX HAaHOTIOKPBITHIA;

- OJXO/JIbI K YIYUIIEHUIO CITY)KEOHBIX XapaKTEPUCTUK TIOBEPXHOCTH;
- CHIOCOOBI HAHECEHUS! TTOKPBITHH.

5 |[Ipaktuueckoe 3ansitue 5. [I[ppumeHeHre HaHOMAaTEPUAJIOB B MAIIMHOCTPOECHHH.
PaccmarpuBaemble BOIPOCHI:

- IPUMEHCHUC HAHOMIOPOMIKOB B MAallIMHOCTPOCHUH

- IPUMCHSCMBbIC HaHOpr6KI/I B MAllIMHOCTPOCHHWH

- IPUMCHCHUC HaAHOILIEHOK U HaHOHOKpLITI/Iﬁ B MallIMHOCTPOCHUU.

4.3. CamocrosTenbHas paboTa 00yJaronmxcsl.

No .
Bun camocrosiTenbHO# paboTh
/T
1 |CamocTosTenbHas MOATOTOBKA K MPAKTHYECKUM 3aHATHAM. Paborta ¢ mocoousmu (1-4)
2 | BrimonHeHHE KypcoBOi pabOTHI.
3 | IloaroroBka K MPOMEXYTOYHON aTTEeCTAlINH.
4 | TloaroToBKa K TEKyIeMy KOHTPOJIIO.

4.4. [IpuMmepHbIN NepeyeHb TEM KypPCOBBIX padoT

1. HanoTexHonorusi 3MujiaMUpPOBaHUs IJi1 MOBBIIICHUS 3()PEeKTUBHOCTU
MeXaHOOOPaOOTKH B MAIIMHOCTPOEHHUHU.

2. OcHoBHbIE chepbl IPUMEHEHU HAHOTEXHOJIOTUN U HAHOMATEPUAJIOB.

. TexXHOJIOrn4ecKkue npoueccsl MOIy4YeHUs] HAHOCTPYKTYP.
. OcobeHHOCTH CBOMCTB HAHOYACTHI] U HAHOTIOPOUIKOB.

. MeTtozpl uccnenoBaHusl HAHOYACTHIL.

. HanoTexHONI0rNM B MallIMHOCTPOECHUH.

. CuHTE3UpOBaHNE HAHOYACTHUL METOJIOM PACIIBUICHUS.

. [IpousBoaHbIE CTPYKTYPHI Ha O6a3e QyIepeHoB.
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. TexHos0THs CHHTE3a HAHOTPYOOK.



10. ITony4denue u npuMEHEHNE HAHOKOMITO3UTHBIX MATEPHUAIIOB.
11. IlomydyeHne ¥ MpUMEHEHNE HAHOIOPUCTHIX MAaTEPUAJIOB.
12. Texnonorust moay4yeHus: GyHKIIMOHATIHHBIX MAaTEPHAJIOB U UX CBOMCTBA.

13. Pa3zpaboTka U mpUMEHEHUE MOJYITPOBOJIHUKOBBIX U JTUAICKTPUUECKHUX
MaTepuaoB.
14. IlpumeHeHuEe BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOIHUKOB.

15. MaruuTHble MaTE€pUAIIBI C BBICOKAM COITPOTUBIICHUEM.
16. CuHTE3 HAHOTIOKPBITUM U UX PUMEHEHUE.
17. TexHnonoruu 006pa3zoBaHus OJUMEPHBIX HAHOCTPYKTYP.

18. Pa3paboTka u oOTpacieBoe NPUMEHEHUE 3alUTHBIX KEPaAMHUYECKUX
MaTepuaoB.
19. CunTe3upoBaHue HAaHOYACTHUIl METOJIOM HCIIAPECHUS-KOHICHCAIUH.

20. TexHonorus IMOJIY4€CHHsA HaHO4YaCTUll MCTOJAOM MCEXAHUYCCKOI'O
HU3MCJIBYCHUS.
21. CuHTE3 HAaHOKOMITO3UTHBIX MAaTCpHUaAJIOB 110 TCXHOJIOTHHU 307b-TCIb.

22. CHHTE3UPOBAHNE TEKCTUIIbHBIX HAHOMATEPHUAIOB U UX ITPUMEHECHHUE.

23. CuHTE3UpOBaHHWE HHTEJUICKTyaJbHbIX HAHOMATEpPUAJIOB MW  HX
MIPUMEHEHHUE.
24. CaMoopraHu3anusi METALTHISCKAX MaTEPHUAJIOB.

25. HaHOTEeXHOJIOTMU TPOU3BOJCTBA JAECTajlCid MalluH U MUHCTPYMEHTOB B
YCJIOBUSX WHTEHCUBHBIX IIACTUYECKUX AehOopMalliii CIBUTA.

26. Crnenuduka  KuCTaUIM3AIMU  MaTepUaIOB  MpPU  TMOIYYCHHH
HaHOCTPYKTYPBI.

27. TexHoJIOTHS U CPEACTBA aTTECTAMA CUHTE3UPYEMBIX HAHOCTPYKTYD.

28. TexHOoNOoruss HAHOCTPYKTYPUPOBABHUS LIBETHBIX METAJIJIOB.

29. Cdepoannamuueckoe nehopMHUpOBaHUE npu MEPBUYHOM
HAaHOOOpPa30BaHUM.

30. HanocTpykTypupoBaHHe ayCTEHUTHOW CTalH MPH THUAPOIITAMIIOBKE U
POTAaLIMOHHOM BBITSIKKE.

5. Ilepedenbp wu3AaHUI, KOTOpPbIE PEKOMEHIYETCS HCIOIb30BaTh IPHU

OCBOEHUHU JTUCHUIUIMHBI (MOTYJIS).
Ne
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bubnmorpaduueckoe onucanue Mecro nocryna
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6. Ilepeuenn 0a3

MH(OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE€ MOTYT HCIOJb30BAThCS MPHU

COBPEMCHHBIX  MPOGECCHOHATBHBIX JTaHHBIX |
OCBOEHUHU JTUCIHUIUTHHBI (MOTYJIS).

1. http://library.miit.ru/ - snekTpoHHO-OMOMMOTEYHAsT cucTtemMa HaydHo-
TeXHU4eCcKoi oudmmorexku MUNT.

2. http://www.library.ru/ - uadopmanmonHo-cnipaBouHblid moptan [IpoekT
Poccuiickoit rocy1apcTBEHHOM OUOINOTEKH.

3. http://tehmasmiit.wmsite.ru/ - wuHGOPMAIMOHHO-CITPABOYHBIH TOPTAT
kadeapsr TTMuPIIC

7. Tlepeuenn CBOOOTHO

MporpaMmMHOIO O6€CHC‘-I€HI/I$I, B TOM 4YHCJIC OTCYCCTBCHHOI'O IIPOM3BOACTBA,

JUIIEH3UOHHOTO | pacnpoCcTpaHsIeMOTo

HEO0OXOIMMOTO /11 OCBOCHHUSI JUCIUIIIIUHBI (MOIYJIs).

KoMIproTepsl Ha pabounx MecTax B KOMITBIOTEPHOM KJIACCEe JOJKHBI OBIThH
oOecreyeHbl CTaHIaPTHBIMU MPOTPAMMHBIMU TIpoyKTaMu Microsoft
HEOOXOIUMOM ISt

8. Ommcanne MaTepUaTbHO-TEXHUYECKONW 0aswl,

OCYIIECTBICHUST 00pa30BaTEIHLHOTO MPOIIecca MO MUCIUTUTHHE (MOIYIIIO).

KommbroTepnbiii knace (yueOHasi ayauTopusi) JJIsl MPOBEACHUS TPYIIOBBIX
3aHITHH (JTEKIIMOHHBIX, TPAKTUYECKUX U/UITH Ta0OPATOPHBIX )

9. ®opma TpOMEKYTOUHOMN aTTECTAIIUU:

Kypcosas pabora B 1 cemectpe.
Dx3aMeH B 1 cemecTpe.



10. OuieHOUHBIE MAaTEpUAIBI.

OneHouHbIe MaTepuabl, IPUMEHSIEMbIE TIPU MPOBEACHUH MPOMEKYTOUHOM
aTTecTallly, pa3padaThIBAIOTCS B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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