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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Llenpto AMCUMIUIMHBI sABISAETCS (HOPMUPOBAHHE Y CTYIEHTOB CHCTEMBI
HAYYHBIX U IPO(eCCHOHAIBHBIX 3HAaHUI U HaBBIKOB B 00J1aCTH HAHOMATEPHAJIOB U
TEXHOJIOTMA UX IIOJMyYEHHUs, a TakXKe IPUMEHEHHMs B PA3NUUYHBIX cdepax
JESITEIbHOCTH.

3ajmayaMy OCBOEHMs YUeOHON JNMCHMILUIMHBI « BBeZieHNE B HAHOTEXHOJIOTHH.
OO0mmii Kype» SIBISIOTCA:

- npuoOpeTeHHe  CTyJACHTaMU  TMPEJICTaBICHUS O  MPUMEHEHHUH
HAaHOTEXHOJOTMH B  MAIIMHOCTPOUTENBHOW  OTpACid, UX 3HAYCHHS H
BO3MOKHOCTSIX;

- PacKpbITh POJIb HAHOTEXHOJIOTU B PA3BUTHH HOBBIX METO/I0B 0OpaOOTKH U
CO3JaHUU TEXHOJIOTMYECKUX MPOLECCOB HOBOT'O YPOBHS;

- IPEACTaBUTh OCHOBHBIE MOJIX0/Ibl B HAHOTEXHOJIOTUH, OOIIHNE MMOJOKEHUS U
MOTHUBALUU;

- 0XapaKkTepU30BaATh IPUMEHSIEMbIE HAHOMATEPUAIIbI , UX BUJIbI, 0COOEHHOCTH
U CBOMCTBA;

- PACKpBITh NEPCHEKTUBBI PA3BUTHUSM NPUMEHEHHS HAHOTEXHOJIOTM B
UCCJIEIOBAHMSIX.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO JUCHUILIIMHE (MOIYJIIO).

Ilepeuenbp (GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHHUS  00pa3oBaTENbHOU
mporpamMmbl (KOMIIETEHIIUI) B PE3yJIbTaTe 00yUeHHUs M0 AUCIUILTUHE (MOIYIIIO):

OIIK-1 - CriocobeH cTaBUTH U peliaTh HAYYHO-TEXHUYECKHE 3a71a4uu B cepe
CBOCH MPOPECCHOHATBHONW NEATETbHOCTH W HOBBIX MEKIUCIUTIIMHAPHBIX
HalpaBJICHUN C WCIOJB30BAHMEM €CTECTBCHHOHAYYHBIX W MaTEMaTHYCCKUX
MOJICIICH ¢ y9eTOM TOCIICIHUX TOCTHKCHUI HAYKH M TEXHUKH,

OIIK-4 - CoocobeH TPOBOAUTH HKCCIENOBAaHUS, OPraHU30BBIBATH
CaMOCTOSTENIbHYIO M KOJUICKTUBHYIO HAay4YHO-HCCIIEAOBATEILCKYIO JEATEIbHOCTD
OpU  PEIIEHUNW WHXXEHEPHBIX W HAyYHO-TEXHUYECKUX 3aja4, BKIIOYAIOIIUX
IUTAHUPOBAHUE W TIOCTAHOBKY OKCIIEPUMEHTA, KPUTHYECKYIO OIEHKY U
WHTEPIIPETALUI0 PE3YIHTATOB; .

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENOJaraeT, 4YTo Mo ero pe3yJibTaramMm
oOydaroruiicst Oyner:

3HaTh:
OCHOBBI HAaHOMATEPHAIOBEJICHUSI U OCOOCHHOCTH HAHOCTPYKTYPHUPOBAHHBIX
MaTepuaioB



YMmeTh:
aHaJTM3UPOBAaTh CBOMCTBA HAHOCTYKTYP M IMPUMEHSTh 3HAHUSI B pa3pabOTKe
HOBBIX U3JICTIMI W IEPCIIEKTUBH3BIX TEXHOJIOTUYECKUX PEIICHHUIN

Baanernb:

Brnanerp: 3HaHUAMH O BIMSHUM (U3UKO-XHUMHUYECKUX U MEXaHUUECKUX
CBOMCTB HAHOCTPYKTYp Ha KOHEUHBIE CBOWMCTBA IPOEKTUPYEMBIX H3ACIUN H
IPOIIECCOB, NpHUEMaMM  pealu3alud  (QYHKIMOHAJIBHBIX OCOGHHOCTEH U
MOTEHIIMAaJla HAHOMATEPUAJIOB B PAa3IMYHBIX chepax AesATeTbHOCTH

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias TpyA0eMKOCTb JTUCHMUIUTHHBI (MOTYJIS).

OO6mast TPYJOEMKOCTh AUCIHUILIMHBI (Moayisi) coctaBisier 5 3.e. (180
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pguctuIuiMHbBl (MOAyJsi) B (opMe KOHTAaKTHOW paboTh
oOyJaronmmxcss ¢  [EJarorM4yecKUMH  paboTHHUKaMU W (WIM)  JUIAMH,
MPUBJIEKAEMBIMHU K peaju3aiii 00pa3oBaTeIbHON MPOrpaMMbl Ha HHBIX YCIOBUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tum yqeOHBIX 3aHATHI
Bceero | Cemectp Nel

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 64 64
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO TUMA 32 32

3.3. O6beM muCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHONW pabOThI
oOyyJaroruxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOMIMXCS C
NeAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
o0pa3oBaTeNpHON MpOTrpaMMbl HA HWHBIX YCIOBUSIX, TPU TNPOBEIACHUU
MIPOMEKYTOUHOM aTTecTalu coctapiisger 116 akagemuyeckux yaca (0B).

3.4. IIpu 0Oy4eHuu o MHAMBUAYAIbHOMY Y4eOHOMY ILIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peasii30BaH
MOJTHOCTHIO B (POpME CaMOCTOSITENIbHON padOThl 00yUaromuxcs, a Takxe B popme
KOHTaKTHOM pabOThl 00YyYalolMXCsl ¢ MEAArorHuecCKUMu pabOTHUKaMHU U (MIIH)
JUIAMH, TIPUBJIEKaEMbIMH K peaiu3allii 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIIOBUSIX, TIPH MTPOBEICHUHU TPOMEKYTOUHOU aTTECTAIIHH.




4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO TUIIA.

/o

Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

Tema 1: Knaccudukanus HaHOMaTepHalIoB 1 HAHOTEXHOJIOTHH.

PaccmaTpuBaemble BOTIPOCHI:

HAHOYACTHUIBI ¥ HAHOTPOIIKH. CIIocoOBI MX MOydYeHUs; 00bEMHBIE HAHOCTPYKTYPHPOBAaHHbBIE MaTEPHATIbI;
(ymnepeHsl U UX MPOU3BOIHBIC; HAHOTPYOKH; HAHOKOMITO3UTHBIE MaTepHallbl; HAHOMOPHCTHIE MaTepHaIIb;
(yHKIIMOHATbHBIE MAaTEPHAbl; MOTYyIPOBOJHUKOBBIE U TUIEKTPUIECKIE MaTCPHAIIBI;
MHTEJUIEKY Ty aJIbHbBIC MAaTEPHAJIbI.

Tema 2: @U3UKO-XMMUYECKHE U CTPYKTYTHBIC OCHOBBI CAMOOPIaHU3AIMH METAJUINYECKUX MaTepHAIIOB.
PaccmaTrpuBaeMble BOIIPOCHI:

CHHEPTeTHKA HAHOCTPYKTYPHUPOBAHUS Ha dTaIle SKCITyaTUHH; CHHEPIreTHKAa HAHOCTPYKTYPHUPOBAHHUS Ha
3Tare NPOU3BOJICTBA;

Tewma 3: TUNOBBIE HAHOTEXHOJIOTUH IPOU3BOCTBA JI€TaNEeH MalIHH.

PaccmarprBaeMbie BOTIPOCHI:

TexHOMOTHYECKIE 0COOCHOCTH HAHOCTPYKTYPHPOBAHHUS ayCTEHUTHOH CTaIN IPU THAPOIITAMIIOBKE U
POTAIIMOHHO BBITSIKKE.

Tewma 4: MeTposorus HaHOCOCTOSIHUH.

PacmarpuBaeMble BOIIPOCHL:

CTPYKTYPHO-4yBCTBUTEIIbHbIE XaPAKTEPUCTUKU MAaTEPUAJIOB; METOBI U CPEICTBA U3MEPEHMUS,
MHOT'OYPOBHEBBIN TEXHOJOTUYECKUIT MOHUTOPUHT.

Tema 5: [IpakTHueckoe IPUMEHECHUETEXHOJIOTHUSCKUX PEICHUH B MAIIMHOCTPOCHHUH.

PaccmarprBaeMble BOIIPOCHI:

pexXyIIas KpOMKa pe3lia Kak 00beKT HAHOTEXHOJIOTHH; ITWIIAMAPOBAaHNE KaK HAHOTEXHOJIOTUS OBBIILICHUS
3(h(HeKTHBHOCTH MEXaHOOOPaOOTKH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

TemaTuka MpakTUYECKUX 3aHATUNA/KPATKOE COJEPIKAHNE

IIpaktudeckoe 3anstue 1. HaHouacTHIBI 1 HAHOMTOPOIIIKH.

PaccmarpuBaembie BOIPOCHL:

TUTIOpPa3Mephl HAHOYACTHII ¥ MIOPOIIKOB; CBOMCTBA (PU3NUECKHE 1 XUMHICCKHE; CTPYKTYPHOE
pa3HooOpa3re HAaHOYACTHII.

[Ipakrrueckoe 3anstue 2. HanorpyOku.
PaccmarpuBaeMble BOIPOCHL:
OJTHOCTEHHBIE HAHOTPYOKH; ABYCTCHHBIE HAHOTPYOKH; MHOTOCTEHHBIE HAHOTPYOKH;

IIpaxTrdeckoe 3ansTre 3. PyHKINOHATIBHBIE HAHOMATEPHAIIBL.
PaccmarpuBaembie BOIPOCHL:




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

THUIBI (QYHKIIMOHATIBHBIX MAaTEPHAIIOB; METO/IBI TIOJTyYeHNUS (PyHKIMOHAIBHBIX MAaTEPHAIIOB; CIIOIE3HBIE
CBOMCTBA (pyHKIIMOHAJIBHBIX MAaTEPUAJIOB.

IIpaxTudeckoe 3anstue 4. ToHKMe TUIEHKU U MOKPBITHUSL.

PaccmarpuBaembie BOIIPOCHL:

Ha3Ha4YeHHe U LEeJIU TPUMEHEHHS] TOHKUX HAaHOTIOKPBITHI; NOAXObI K YIIYYIIEHHUIO CITy>KeOHBIX
XapaKTEePUCTHK TIOBEPXHOCTH; CIIOCOOBI HAHECEHHSI IOKPBITHI.

4.3. CamocrosTenbHas padboTa 00ydarOIMuXCs.

/o

Bua camocrositensHOM paboThI

CamocTosiTenbHas MOArOTOBKA K MPAKTHYECKUM 3aHsATUsAM. PaboTa ¢ mocobusimu (1-4)

Berinonnenue kypcoBoii paboThI.

IToaroToBKa K MpOMEXYTOYHOM aTTECTALIMH.

B W DN

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYPCOBBIX pabOT

l.

HaHoTexHOn0THST 3NUIaMUPOBAHMS 71 MOBBIMIEHUS 3(PPEKTUBHOCTH

MEXaHOOOPaOOTKH B MAIIMHOCTPOEHHUHU.

2.

. TexHnonoruueckue IIPOLCCCHI ITIOJIYYCHUA HAHOCTPYKTYP.

0 I N n B~ W

OcHOBHBIC C(bepm IIPUMCHCHUA HAHOTEXHOJIOTUM U HaHOMATCPpHUaJIOB.

. OcoOeHHOCTH CBOMCTB HAHOYACTHI] M HAHOIIOPOLIKOB.
. MeTroapl uccienoBaHusl HAHOYACTHULL.

. HaHOTEXHOJ0rMM B MalIMHOCTPOEHUH.

. CuHTE3MpOBaHME HAHOYACTHUL] METOJIOM PACIbLICHUS.

. [IpousBoaHbIe CTPYKTYpHI Ha Oa3e PyJIepeHOB.
9.

TexHosorus cuHTE3a HAHOTPYOOK.

10. [TonydeHre U NpUMEHEHNE HAHOKOMITO3UTHBIX MAaTEPUAJIOB.

11. [TonydeHrie 1 NpUMEHEHUE HAHOTIOPUCTHIX MAaTEPUATIOB.

12. TexHonorust noJry4eHusi PyHKIMOHAIBHBIX MaTEepUaIOB U UX CBOMCTBA.

13. Pa3paboTka W mpUMEHEHUE TOJYyIPOBOJHUKOBBIX U JTUAIEKTPHUCCKUX

MaTepUalioB.

14. [IpuMeHeHUE BBICOKOTEMIEPATYPHBIX CBEPXIIPOBOIHUKOB.

15. MaruuTtHbIe MaTepHraibl C BBICOKUM COITPOTUBJICHHUEM.

16. CuHTE3 HAHOMOKPBITUM U UX MPUMEHEHUE.



17. Texnonoruu oOpa3zoBaHus MOJTUMEPHBIX HAHOCTPYKTYP.

18. Pa3paboTka W oTpaciieBO€ NPUMEHEHHE 3alIUTHBIX KEPAMUYECKHUX
MaTepuasoB.
19. CuHTE3UpOBaHNE HAHOYACTHI] METOJIOM MCTIAPEHUS-KOHICHCAIIUH.

20. TexHonoruss mNOJYYECHUS HAHOYACTUI[ METOAOM MEXAHUYECKOTO
U3MEILYCHUS.
21. CuHTe3 HAHOKOMITO3UTHBIX MATEPHAJIOB IO TEXHOJIOTHH 30J1b-TEIb.

22. CI/IHT€3I/IpOBaHI/I€ TCKCTUJIbHBIX HAHOMATCPUAJIOB U UX IIPUMCHCHHUC.

23. CuHTE3UpOBaHHE WHTEUICKTyalbHbIX HAHOMATEPUAJIOB U  HX
IIPUMEHCHHE.
24. Camoopranu3aius METAIMYECKUX MAaTEPHUAJIOB.

25. HaHoTexHONOrHM NMpPOU3BOJACTBA ACTAJIEHM MAlIMH W HUHCTPYMEHTOB B
YCJIOBHSIX UHTEHCUBHBIX MIACTUYECKUX Ae(dOpMalfil CABUTa.

26. Croeuuduka  KUCTAJUIM3aUMKM  MaTepPUAIOB  MpPU  IOJIYYEHHH
HAHOCTPYKTYPBI.

27. TexHOIO0Tus ¥ CPEeCTBA ATTECTALIMN CUHTE3UPYEMBIX HAHOCTPYKTYD.

28. TexHOJOTHSI HAHOCTPYKTYPUPOBABHUSI IIBETHBHIX METAJIIIOB.

29. Cdeponunamuyeckoe nedhopMHUpOBaHUE pu MIEPBUYHOM
HaHOOOpa30BaHUM.

30. HanocTpyKTypHpOBaHHUE ayCTEHUTHOW CTal MPHU TUIPOIITAMIIOBKE U
POTAalMOHHOM BBITSIKKE.

5. IlepeueHp wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS MCIOJIB30BaTh IIPU
OCBOCHMH TUCUUILTUHBI (MOAYJIs).

11\;.(_1)1 bubnuorpaduueckoe onucanue Mecro noctymna
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6. IlepedueHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JMaHHBIX U
WHQPOPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

1. http://library.miit.ru/ - saexTpoHHO-OMOMMOTEYHass cucTtemMa HaydwHo-
TexHuueckoit ondmuoreku MUNT.

2. http://www.library.ru/ - wapOpManmoHHO-CcITpaBOYHBIA TOpTasl [IpoekT
Poccutiickoii rocyapcTBEHHOM OMOIHMOTEKH.

3. http://tehmasmiit.wmsite.ru/ - wuHPOPMALMOHHO-CIIPABOYHBIA IOPTAII
kadenpet TTMuPIIC

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPaAHSIEMOTO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTrO JIJIs1 OCBOCHUS AUCITUTLIIUHBI (MOIYJIs).

KomrmbroTepsl Ha pabounx MecTax B KOMITBIOTEPHOM KJIACCe JOJKHBI OBIThH
oOecrieueHbl CTaHIapTHBIMU MPOTPAMMHBIMU TIPOyKTaMu Microsoft

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOIrO Mpoliecca Mo JUCIUILUIHHE (MOIYJIIO).

Kommbrotepusiii kinacc (yueOHasi ayuTopus) JJisi MPOBEACHUSI TPYIIOBBIX
3aHATHH (JIEKIIMOHHBIX, TPAKTUYECKUX U/WITH JIA0OPATOPHBIX )
9. ®opMa MpoOMEKyTOUHOU aTTECTALUU:

Kypcogas padota B 1 cemectpe.
Dk3aMeH B 1 cemecTpe.

10. OueHouHble MaTEpHUAIBI.

OueHOYHbIE MaTepHUalibl, IPUMEHSIEMBIE MPU MPOBEICHUN MPOMEKYTOUHON

aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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