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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):

IIK-1 - Cnocoben k paboTe B CHUCTEMaX TEXHOJOTUYECKON MOATOTOBKHU
PEMOHTA M TEXHUYECKOTO 00CTYKUBAHMS TIOJIBHIKHOTO COCTaBa.

OO0yd4eHwme 1Mo JUCIUILTHHE (MOTYJTI0) TIPEIIToJIaraeT, 4To IO €ro pe3yIbTaTam
oOyyaroruiicst Oyer:

3HaTh:

- OCHOBBI HAHOMATEPHUAIOBEACHUS 1 OCOOEHHOCTH HAHOCTPYKTYPUPOBAHHBIX
MaTepuasoB;

- OCHOBBI HayYHOTO TIJITAHUPOBAHMUSI, TOCTAHOBKH 3a71a4 M YKCIIEPUMEHTOB.

Ymers:

- aHATM3UPOBATh CBOMCTBA HAHOCTYKTYP M IPUMEHSTh 3HAHUS B pa3pabOTKe
HOBBIX U3JEIUNA U MTEPCIEKTUBH3bIX TEXHOJIOTHYECKNX PEIICHUM;

- BECTH CaMOCTOATENBHYIO U KOJUIEKTUBHYIO HAYYHYIO JEATEIbHOCTh, B TOM
YUCJIC UHTEPIPETALINIO PE3YIbTATOB.

Baanern:



- 3HAHUSIMHU O BJIUSHUHM (U3HKO-XMMHYECKMX W MEXaHMYECKHX CBOWCTB
HAaHOCTPYKTYpP Ha KOHEUHBIE CBOMCTBA MPOEKTUPYEMBIX U3JIETUN U IPOLIECCOB;

- npuéMaMM peanu3alud (YHKIMOHAIBHBIX OCOEHHOCTEH M MOTEHILHalla
HaHOMAaTEpHAaJIOB B Pa3IMYHbIX cpepax AesTEIbHOCTH;

- HaBBIKOM pELIEHUS HWHXXEHEPHBIX M HAyYHO-TEXHUYECKUX 3adad C
IIPUMEHEHUEM HAaHOTEXHOJIOTUH.

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO6masi TpyHOEMKOCTh AUCHUIUIMHBI (MOayJsi) coctaBiser S5 3.e. (180
aKaJeMHUYEeCKHUX Jaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOyvaromuxcst C  IeJarorM4ecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
MPUBJICKAEMBIMU K peaan3aluu 00pa3oBaTeIbHON MPOrpaMMBbl Ha UHBIX YCIIOBHUSX,
IIPU MPOBEJICHUHN YUE€OHBIX 3aHITHIA:

KomnaecTBo wacon

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Nel

KonrakTHas paboTa 1mpy npoBeieHUN Y4eOHBIX 3aHSTHH (BCET0): 48 48
B TtoMm uncie:

3aHATHS JIEKIIHOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO THIIA 32 32

3.3. O0beM AUCHUIUIMHBI (MOIyJNsg) B (opmMe caMOCTOSITENbHONW paboThI
oOyJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OO0ydaromMXCsS C
MearornaecKuMu paboTHUKAMHU U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTi3ariu
o0pa3oBaTeNpbHON MpPOTrpaMMbl HA HWHBIX YCIOBHUSX, TMPH TPOBEIACHHUH
MIPOMEKYTOUHOM aTTecTallu cocTapisieT 132 akageMuyeckux yaca (0OB).

3.4. Ilpu oOy4eHunu Mo MHAUBUAYATIFHOMY Y4EOHOMY TIJIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM 00y4YeHUH, 00BeM JUCITUIUIHMHBI (MOYIISI) MOXKET ObITh peain30BaH
MOJTHOCTHIO B (hOpPME CaMOCTOATEIBHON PabOThI 00YUAIONINXCs, a TaKXKe B popme
KOHTAaKTHOW PabOThl 0O0YydYaIOIMUXCS C MEAArOorH4ecKuMu pabOTHUKAMH U (WJTH)
JULIAMU, TPUBJIEKAEMBbIMU K pealiu3aliii 00pa3oBaTeIbHOW MIPOrpaMMbl HA MHBIX
YCIIOBUSIX, IPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALIUU.

4. ConeprxkaHue TUCIHUTIIAHBI (MOTYJIs).

4.1. 3aHATHA TEKIUOHHOT'O THUIIA.




/1

TemaTrka JIEKITMOHHBIX 3aHATHH / KPAaTKOE COJEPIKaHHE

Tema 1: Knaccudukanus HaHOMaTepHalioB ¥ HAHOTEXHOJIOTUH.
PaccmaTprBaemble BOIIPOCH:

- HAaHOYACTUIIbI U HaHONPOUIKH. CIIOCOOBI UX TOJTyUYEeHUS;

- 00BEMHBIE HAHOCTPYKTYPHPOBAHHbIE MaTEPHAJIbI;

- (yJUIepeHbl U UX IPOU3BOJHEIE;

- HAaHOTPYOKH;

- HAHOKOMIIO3UTHBIE MaTepUaIbl;

- HAHOIIOPUCTHIE MaTePHAIIBI.

Tema 2: Knaccudukanus HaHOMaTepuaaoB U HAHOTEXHOJIOTUH.
paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- (hyHKIIMOHAJIbHBIE MaTepHaJIb;

- IMOJIYTIPOBOAHUKOBEBIC U AUDJICKTPUICCKUEC MAaTECpHUAIIbI;

- UHTCJUJIEKYTYaJIbHBIE MaT€PHUAJIbI.

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

PaCCManI/IBaGMBIG BOIPOCHI:

- CHHEPreTKa HaHOCTPYKTYPUPOBAHHWS HA 3TAIlC SKCIUTYaTIIUH,

- CHHEPreTrKa HaHOCTPYKTYPUPOBAHHNA HA 3TAllC IPONU3BOJACTBA.

Tewma 4: TUnoBble HAHOTEXHOJIOTMH ITPOU3BOJICTBA JETAJECH MAIIUH.

PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- TEXHOJIOTHYECKHE 0COOCHOCTH HAHOCTPYKTYPHUPOBAHHS ayCTCHUTHOW CTAJH MIPH THAPOIITAMITIOBKE;

- TEXHOJIOTHYECKHE 0COOCHOCTH HAHOCTPYKTYPHUPOBAHHS AyCTCHUTHON CTAJIH MIPHU POTALIMOHHON BBITSIKKE.

Tema 5: MeTpoJiorusi HAHOCOCTOSIHUH.
PaCMa’I‘pI/IBaeMLIe BOIIPOCHI:

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

- MHOTOYPOBHEBBII TEXHOJIOTUYECKMI MOHUTOPHUHT .

Tema 6: [TpakTHueckoe NPUMEHEHUE TEXHOJOTHYECKUX PEIIEHUN B MAIIMHOCTPOEHHH.
PaccmarpuBaembie BONPOCHI:

- pexxymIas KpoMKa pesia Kak 00beKT HaHOTEXHOJIOTHH;

- SMMWJIAMUPOBAHUEC KaK HAHOTCXHOJIOT U ITOBBILICHUA 3(1)(1)€KTI/IBHOCTI/I MeX&HOO6pa6OTKI/I.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

HpaKTI/IquKI/IC 3aHATHUA

/1

Tematuka MPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKaHUC

ITpakTnueckoe 3anatue 1. HaHouacTHIBI 1 HAHONOPOILIKH.
PaCCManl/IBaeMI)Ie BOIIPOCHKHI:

- TUIIOpPa3Mepbl HAHOYACTUL] U ITOPOIIKOB;

- cBOMcTBa ()M3MUYECKUE U XUMUYIECKHUE;

- CTPYKTYPHOE pa3HooOpa3re HaHOYACTHII.

[TpakTuueckoe 3anstue 2. HanotpyOkwu.
PaCCManI/IBaeMI)IC BOIPOCHI:

- OTHOCTEHHBIE HAHOTPYOKH;

- IByCTEHHbIE HAHOTPYOKH;

- MHOTOCTCHHBIC HAHOTPYOKH.




n/n

TemaTuka MPaKTHYECKUX 3aHATHI/KPaTKOE COICPIKaHHE

[IpakTrueckoe 3anstue 3. OyHKIMOHAIBHBIE HAHOMATEPHAIIBI.
PaccmarpuBaembie BONPOCHL:

- THUIIBI (i)yHKLII/IOHaJ'IBHBIX MaTcpuaioB;

- METOABI IMOJYYCHU (byHKHI/IOHaJ'ILHLIX MaTepuaioB;

- CIIOJIC3HBIC CBOMCTBA q)yHKHI/IOHaJ'ILHI)IX MaTepuaioB.

ITpakTnueckoe 3ansatue 4. ToHKME MIIEHKU U TIOKPBITHUS.
PaccMarpuBaemble BOIPOCHI:

- HA3HAYCHUE U LEJIU IPUMEHEHNUS TOHKUX HaHOHOKpBITHﬁ;

- TOIXOMBI K YIIYYIICHHIO CITy>KeOHBIX XapaKTePUCTUK TIOBEPXHOCTH;
- COCOOBI HAHECEHUS HOKprTI/Iﬁ.

HpaKTI/I‘ICCKOC 3aHATHE 5. I/IBMepeHI/IH H CTaHJapTU3alus B 00/1aCTH HAHOTEXHOJIOTHI
PaCCManI/IBaeMBIe BOIPOCHI:

- METOAbI U CPEACTBA USMCPCHUS,

- TEXHOJIOTHYECKUI MOHUTOPHUHT.

ITpakTnueckoe 3ansatue 6. [lpuMeHeHne HaHOMaTEPHUAIOB B MAILIMHOCTPOEHHUH.
PaccmaTprBaeMble BOTIPOCHI:

- IPUMEHEHUE HAHOIIOPOIIIKOB B MAIIMHOCTPOCHN U,

- IPUMCHACMBIC HaHOTPY6KI/I B MAallIMHOCTPOCHUH

- IPUMCHCHUC HAHOILIEHOK U HaHOHOKprTI/Iﬁ B MAallIMHOCTPOCHUH.

4.3. CamocrosTenpHas paboTa 00yJarOIIHXCS.

n/m

Bun camocrosiTenbHO# paboTh

CamocTosiTeNnbHast MOr0TOBKA K MPAKTHUECKUM 3aHsATUsAM. PaboTta ¢ mocobusimu (1-4)

BrimonHenue KypcoBoii paboTHlI.

IToaroroBka k mMpOMEKYTOUYHOHN aTTECTALUH.

AW N -

[ToaroToBka K T€KyIemMy KOHTPOJIIO.

4.4. IlpumepHbIN TIEpeUeHb TeM KypPCOBBIX PabOT
1. HanoTexHONOTHS SNUIAMUPOBAHUS JJIA TOBBIMICHHUS 3(P(EKTHBHOCTH

MeXaHOOOPaOOTKH B MAIIMHOCTPOEHHUH.

2. OcHOBHBIE C(epbl IPUMEHEHN HAHOTEXHOJIOTUI 1 HAHOMATEPHUAIIOB.
. TexHOoJIorn4eckue npoueccsl MOIy4YeHUs: HAHOCTPYKTYP.
. OcobGeHHOCTH CBOMCTB HAHOYACTHUL] M1 HAHOIIOPOILIKOB.

. MeTOI[BI HCCICAOBAaHN HAHOYACTHII.

3
4
5
6. HanorexHonornu B MallmmHOCTPOCHUH.
7. CUHTE3UPOBaHNE HAHOYACTHUL METOJIOM PACIIBUICHUS.
8. IIpon3BoaHbIE CTPYKTYpPHI Ha Oa3e (ysIepeHoB.

9. TexHoNOrUsl CUHTE3a HAHOTPYOOK.

1

0. HOJ’Iy‘IeHI/IC U IPUMCHCHNEC HAHOKOMITO3UTHBIX MaTCPpHUAJIOB.



11. Ilony4denune u npuMEHEHNE HAHOTIOPUCTBIX MAaTEPUATIOB.
12. TexHoa0rus NOIy4YeH!s: PyHKIMOHAIBHBIX MaTEPUAIIOB U UX CBOMCTBA.

13. Pa3paboTka M NpUMEHEHUE MOJYIPOBOJHUKOBBIX M JTUAIEKTPUUYECKUX
MaTEepUAOB.
14. ITpumeHeHUE BBICOKOTEMIIEPATYPHBIX CBEPXITPOBOIHUKOB.

15. MarauTHble MaTe€pUAIIbl C BEICOKUM COMPOTUBIICHUEM.
16. CuHTE3 HAHONIOKPBHITUN U UX IPUMEHEHHE.
17. TexHosoruu 006pa3oBaHUs MOJUMEPHBIX HAHOCTPYKTYD.

18. Pa3paboTka u oOTpaciieBoO€ NPUMEHEHHE 3alUTHBIX KEPaMUYECKHUX
MaTepHUajoB.
19. CuHTE3upOBaHKE HAHOYACTUI] METOJIOM MCIIAPECHUS-KOHICHCAIUH.

20. TexHosoruss TMOJXY4YEHUS HAHOYACTHL[ METOJOM MEXAHHYECKOTO
U3MEJIbYEHUS.
21. CuHTE3 HAHOKOMIIO3UTHBIX MAaTEPHAIIOB TI0 TEXHOJIOTHH 30J1b-TEJIb.

22. CHHTC3I/Ip0BaHI/IG TCKCTUJIbHBIX HAHOMATCPUAJIOB U UX ITPUMCHCHUC.

23. CuHTE3MpOBaHHWE WHTEJUICKTYyaJIbHBIX HAHOMATEpPUAIOB M  HX
IPUMEHEHUE.
24. CaMoopraHu3aius MeTANIMYECKUX MaTepUaloB.

25. HaHOTEXHOJIOrMM MPOU3BOJACTBA AECTajJCd MAllMH U WHCTPYMEHTOB B
YCIIOBUSIX UHTEHCUBHBIX TUIACTUYECKUX AepopMaIil cBUra.

26. Chneuuduka  KuCTaUIM3aUUMU  MaTepUaJoB  MpPU  IOJYyUYECHHH
HaHOCTPYKTYPBHI.

27. TexHONOrus U CPENCTBA ATTECTALUA CUHTE3UPYEMBIX HAHOCTPYKTYP.

28. TexHoJIOrM HAHOCTPYKTYPHUPOBABHUS LIBETHBIX METAJIIOB.

29. Cdepoannamuueckoe nedhopMHUpOBaHUE npu MIEPBUYHOM
HaHOOOpa30BaHUMU.

30. HanocTpykTyprupoBaHHE ayCTEHUTHOM CTalM MPH TUAPOIITAMIIOBKE U
POTAILMOHHOM BBITSIKKE.

5. Ilepeuenp wu3MaHMM, KOTOpPBIE PEKOMEHAYETCS HCIIOIb30BaTh IIPU
OCBOEHUHU JTUCIUTUIMHBI (MOJTYJIST).

Ne

0 /; bubnuorpaduueckoe onucanue Mecro nocryna

1 Benenue B HaHOTexHOMOTHIO Mapronux B. 1., https://e.lanbook.com/book/209636
XKabpes B. A., Jlykpsuos I'. H., Tynuk B. A. (mara obpamenms: 01.09.2021).
VYuebHoe nocobue "Jlaup", 464 ctp. ISBN 978-5- Teket: 21EKTPOHHBIH.
8114-1318-8. , 2022




2 | Hanomarepuans! u HanotexHosoruu [psxun E. 1., https://e.lanbook.com/book/189483
Bonorxkanuna C. A., ITetkopa A. I1., Tansynenko O. | (aara obpamenus: 01.09.2021).
10. Yue6roe mocobue "Jlams", 372 ctp. ISBN 978-5- | TeKCT: /IeKTpOHHbIH
8114-9299-2. , 2022

3 | Hanomarepuansl u HanoTexHoJoruu. B. C. https://e.lanbook.com/book/160880
Kupuanos. Yue6noe noco6ue Iepms : [IHUITY. — | (raTa obpamenns: 02.02.2026).
241 c. — ISBN 978-5-398-01617-8. , 2016 Texer @ 9neKTPORHBIH.

4 | Hanotexnosoruu B 3nekrponuke. Jlozockuit B. H., | https://e.lanbook.com/book/206276
Jlozosckuii C. B. YueGHoe nocobue "Jlanp", 332 ctp. | (2ata obpamenns: 01.09.2021).
ISBN 978-5-8114-3986-7. , 2022 Teket: 2NeKTPOHHBIH.

6. IlepeueHb COBpEeMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS MPHU
OCBOEHUU JTUCIUIUIMHBI (MOJTYJIS).

1. http://library.miit.ru/ - snekTpoHHO-OMOIMOTEYHass cucTteMa HaydHo-
TexHuueckout oudmuoreku MUUT.

2. http://wwwe.library.ru/ - wHpOpMarHOHHO-CIIpaBOYHBI TopTayn IIpoekT
Poccuiickoit rocy1apcTBeHHOM OUOIHOTEKH.

7. llepeueHb  JNHMIEH3UOHHOTO ©  CBOOOJHO  PACHPOCTPAHIEMOIO
OpOrpaMMHOTO OOECIIEUYECHHs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO /11 OCBOCHHUS IUCIUIIIIUHBI (MOIYJIs).

KommbroTepsl Ha pabounx MecTax B KOMIBIOTEPHOM KJIAcCe JOKHBI OBIThH
o0ecIeueHbl CTaHIaPTHBIMH MPOTPAMMHBIMU TIPOyKTaMu Microsoft

8. OmnucaHue MaTepUaIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOU  IJis
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO MPOIIecca MO MUCIUTUINHE (MOIYIIIO).

KommbroTepubiit kinace (yueOHasi ayauTopusi) JUJIsl MPOBEACHUS TPYIIOBBIX
3aHITHH (JTEKIIMOHHBIX, TPAKTUYECKUX W/UITH JTA0OPATOPHBIX )

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

Kypcogas pabora B 1 cemectpe.
Dx3aMeH B 1 cemectpe.

10. OuieHOUHBIE MAaTEpUAIBI.

OHGHO‘{HLIG MaTCpualibl, MIPUMCHACMBIC IIPpU IMPOBCACHUU HpOMC)KYTO‘IHOﬁ

aTTeCcTaly, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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