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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 - Crioco0OeH cTaBUTh U peliaTh HAYYHO-TEXHUYECKHUE 3a7]a4t B chepe
CBOEH MPOQPECCHOHATILHON JIEATETbHOCTH W HOBBIX MEXIAUCIUIUIMHAPHBIX
HampaBJeHUN C HCIOJIb30BAHUEM €CTECTBEHHOHAYYHBIX M MaTeMaTH4YeCKUX
MOJIEJIEN C YYETOM MOCIEAHUX JOCTH>KEHUM HAYKH M TEXHUKH;

OIIK-4 - CroocobeH TPOBOAUTH HCCIEIOBAaHUS, OPraHU30BHIBATH
CaMOCTOSITEJIbHYIO M KOJUIEKTUBHYIO Hay4YHO-HCCIEN0BATEIBCKYIO JIEATEIbHOCTD
IpU PELIEHWHM WHXXEHEPHBIX W HAayYHO-TEXHUYECKUX 3a7ad, BKJIIOYAIOLIUX
IUIAHUPOBAHUE M TOCTAHOBKY SKCHEPUMEHTA, KPUTHYECKYIO OLIEHKY H
MHTEPIIPETALNIO PE3YIIBTATOB; .

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

3HATH:
- OCHOBBI HAHOMATEPHUAJIOBEICHHS 1 OCOOCHHOCTH HAHOCTPYKTYPHPOBAHHBIX
MaTepUasoB;



- OCHOBBI HAYYHOTO INIAHUPOBAHMSA, IIOCTAHOBKHY 3a1a4 U OKCIICPUMCHTOB.

YmMmeTh:

- aHAJIM3UPOBATH CBOMCTBA HAHOCTYKTYP M IPUMEHSThH 3HAHUS B pa3paboTKe
HOBBIX U3JICTTUN U MIEPCIIEKTUBH3BIX TEXHOJOTHYECKUX PEIICHUI;

- BECTU CaMOCTOATEIbHYIO U KOJJIEKTUBHYIO HAYYHYIO JEATEIbHOCTh, B TOM
YHUCJIE UHTEPIPETALUIO PE3YIbTaTOB.

Baanern:

- 3HaHUSAMHU O BIUSHUHU (PU3HKO-XHUMHUECKHMX M MEXAaHUYECKHUX CBOWCTB
HAaHOCTPYKTYpP Ha KOHEUHBIE CBOMCTBA MPOEKTUPYEMBIX U3/I€ITUN U TIPOLIECCOB;

- npuéMaMM peanu3alud (QYHKIUMOHAIBHBIX OCOEHHOCTEH M MOTEHIHala
HaHOMAaTEpHAaJIOB B Pa3IMYHbIX cpepax AesTEIbHOCTH;

- HaBBIKOM DpEILIEHUS HWH)XXEHEPHBIX M HAyYHO-TEXHUYECKUX 3adad C
IPUMEHEHUEM HAHOTEXHOJIOTUH.

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

OO6miasi TpyHOEMKOCTh JUCHUIUIMHBI (MOayJisi) coctaBiser 4 3.e. (144
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O6bem aucuMIUidHbL (Monaynsi) B (opMe KOHTAaKTHOM paboOThI
oOydaromuxcst ¢  MeJIarorH4ecKMMH  paboTHUKaMu M (WIM)  JIMLAMH,
IPUBJIEKAEMBIMH K peajiu3aluu o0pa3oBaTebHON MporpaMMbl Ha UHBIX YCIOBUSIX,
IPU IPOBEICHUH YUEOHbIX 3aHATUH:

KomnaectBo wacon

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Nel

KonrakTHas paboTa rmpy npoBe/ieHUN Y4eOHBIX 3aHSTHH (BCET0): 64 64
B TtoMm uncie:

3aHATHSA JIEKIIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 32 32

3.3. O6bemM aucruIUIMHBL (MOAyYJisA) B (opMe CaMOCTOSITENIbHONW padOThI
oOyJarommuxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIMXCS C
MeJaroruaecKuMu pabOTHUKAMHU | (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTi3aIiu
oOpa3oBaTeIbHOM TPOrpaMMbl Ha HWHBIX YCJIOBHUSAX, TPH TPOBEICHUU
POMEXKYTOUHOM aTrTecTanuu cocTaBiseT 80 akageMrUuecKkux Jaca (oB).

3.4. IIpu 0Oy4eHnH 10 UHANBUIYAIEHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE ITPH
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH




MOJTHOCTBHIO B (hOpPME CaMOCTOATEIBHON pabOThI 00yUAIONINXCS, a TaKKe B popme
KOHTaKTHOM paboThl 00y4aroIUXCsl ¢ NeAaroriuecKuMu paOOTHUKaMH U (WJIN)
JULAMU, TPUBJIEKAEMBbIMH K peasiu3aliuid 00pa30oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCIIOBUSIX, IIPU NPOBEIECHUHN IPOMEKYTOUHOMN aTTECTALUH.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKIIUOHHOTO THUIIA.

/ TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
II/11

1 |Tema 1: Knaccudukarus HaHOMaTepUalIoB U HAHOTEXHOJIOTHA.
PaccmaTprBaemble BOIIPOCHI:

- HaHOYaCTHUIbI 1 HAHOIIPOIIKH. Crioco0nI uX TMOJIYUCHUA,

- 00BEMHBIE HAHOCTPYKTYPHPOBAHHBIE MaTEPHAJIbI;

- (yJUIepeHbl U UX IPOU3BOJHEIE;

- HAaHOTPYOKH;

- HAHOKOMIIO3UTHBIE MaTepUaIbl;

- HAHOIIOPUCTHIE MaTePHAIIBI.

2 |Tema 2: Knaccugukaius HAHOMaTepUaloB U HAHOTEXHOJOTHA.
PaCCManI/IBaeMLIe BOINPOCHI:

- (hyHKIIMOHATIbHBIE MaTEpHAJIbI;

- IMOJIYIIPOBOAHUKOBEBIC U AUDJICKTPUICCKHUEC MATCPHUATIbI;

- HHTCJUJICKYTYaJIbHBIE MaT€PHUaJIbI.

3 |Tema 3: ®U3NKO-XMMHYECKHE U CTPYKTYTHBIE OCHOBBI CAMOOPTaHNU3aIIuT
METAJNINYECKMX MaTEPUAJIOB.

PaCCManI/IBaeMI:IC BOIPOCHI:

- CHHCPreTKa HaHOCTPYKTYPUPOBAHHWA HA 3TAIlC SKCIUTYaTIIUH,

- CHHCPreTrKa HaHOCTPYKTYPUPOBAHHNA HA 5TallC NPOU3BOJCTBA.

4 |Tema 4: TunoBbsle HAHOTEXHOJOTUH MPOU3BOICTBA JETAJIEH MAallIKH.

PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- TEXHOJIOTHYECKHE 0COOCHOCTH HAHOCTPYKTYPHUPOBAHHS ayCTCHUTHOW CTAJH MIPH THAPOIITAMITIOBKE;

- TEXHOJIOTHYECKHE 0COOCHOCTH HAHOCTPYKTYPHUPOBAHHS ayCTCHUTHOW CTAJIH MIPH POTAIIMOHHOM BBITSIKKE.

5 |Tema 5: Metposiorusi HAHOCOCTOSIHUM.
PaCMa’I‘pI/IBaeMHC BOIIPOCHI:

- CTPYKTYPHO-HYBCTBUTCIIbHBIC XapaKTCPUCTUKN MAaTCPHUAJIOB;
- METOABI U CPEACTBA USMECPCHUS,

- MHOT'OYPOBHEBBII TEXHOJIOTUYECKMI MOHUTOPHUHT .

6 |Tema 6: [IpakTH4yeckoe MPUMEHEHUE TEXHOJIOTHIECKUX PEIICHUH B MAIIHHOCTPOCHHH.
PaccmaTpuBaemble BOIIPOCHI:

- pexyIas KpoMKa pesna Kak 00beKT HAaHOTEXHOJIOTHH;

- MIUJIAMUPOBAHUE KaK HAHOTEXHOJIOTUsl NOBBIIIEHUS 3()(HEKTUBHOCTH MEXaHOOOPaOOTKH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

HpaKTI/ILIGCKI/IC 3aHATHUA



y TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe
n/m

1 |IIpaktuueckoe 3ausTue 1. HaHOYACTHITBI 1 HAHOTIOPOIITKH.
PaccmarpuBaembie BONPOCHL:

- TUIIOPA3MEPbl HAHOYACTHUILL U ITOPOLIKOB;

- CBOMCTBa (1)I/I3I/I‘IGCKI/IC U XUMHUYCCKHUC,

- CTPYKTYpHOE pa3zHo00Opa3nue HaHOYaCTHII.

2 |[Ipaktuueckoe 3ansatue 2. HanotpyOkw.
PaccmaTprBaeMble BOTIPOCHI:

- OTHOCTEHHBIE HAHOTPYOKH;

- IByCTEHHBIE HAHOTPYOK;

- MHOI'OCTCHHBIC HaHOTPY6KI/I.

3 |[Ipaktuueckoe 3anstue 3. OyHKIIMOHATIbHbIC HAHOMATEPHAIIBL.
PaCCManI/IBaeMI)Ie BOIPOCHI:

- THUIIBI (I)yHKHI/IOHaJ'H)HI)IX MaTepuaioB;

- METOABI MOJYYCHUA q)yHKI_II/IOHaJ'[I)HI)IX MaTepualioB;

- CIIOJIE3HBIE CBOWCTBA (DYHKIIMOHAIBHBIX MaTEPUAIIOB.

4 |IIpaktuueckoe 3ansTHe 4. ToHKHE TUIEHKU U TOKPHITHSI.
PaccmatpuBaeMbie BOTIPOCHL:

- HA3HAYCHHNC 1 LCJIN NPUMCHCHHUA TOHKUX HaHOHOKpLITPIﬁ;

- IOAXOABI K YJIYUYIICHUIO CJ'Iy)Ke6HBIX XapPAKTCPUCTHUK IMOBEPXHOCTU;
- CIOCOOBI HAaHECEHUST TTOKPBITHH.

5 HpaKanecxoe 3aHsTHE 5. I/IBMepeHI/IH U CTaHOdapTU3alud B 00J1aCTH HAHOTEXHOJIOTUI
PaccmarpuBaemble BOIPOCHI:

- METOJBI U CPCCTBA UBMCPCHUS,

- TEXHOJIOTUYECKUII MOHUTOPUHT .

6 |[Ipaktudeckoe 3anarue 6. [I[ppMeHeHe HAHOMATEPHAIIOB B MAIITMHOCTPOCHHH.
PaCCManI/IBaeMBIC BOIPOCHI:

- IPUMCHCHUC HAHOMMOPOMIKOB B MAalllTMHOCTPOCHUH

- IPUMCHACMBIC HaHOpr6KI/I B MAallIMHOCTPOCHUU;

- IPUMCHCHUC HAHOILIEHOK U HaHOHOKpI)ITI/Iﬁ B MAallIMHOCTPOCHUU.

4.3. CamocrosTenbHas paboTa 00y4daroImuXCs.

No .
Bun camocrositenbHO# paboTh
n/m
1 |CamocTosTenbHas MOATOTOBKA K MPAKTHYECKUM 3aHATHAM. Pabora ¢ mocoousmu (1-4)
2 | BeimomHeHHE KypcoBOi pabOTHI.
3 [ToaroToBka Kk MPOMEXKYTOUHOM ATTECTAIIUH.
4 | [loarotoBka K TeKyIeMy KOHTPOJIO.

4.4. ITpumepHbIN IEpeYEHb TEM KYPCOBBIX PadOT

1. HanoTexHoJOrHs SNUIaMUPOBAHUS JJIA TMOBBIIEHUS 3(P(EKTUBHOCTH
MeXaHOOOPaOOTKH B MAIIMHOCTPOEHHUHU.

2. OcHOBHBIE CEepbl NPUMEHEHUSI HAHOTEXHOJIOIMI 1 HAHOMAaTEPHUAJIOB.

3. TexHoyiOrnYecKre NpoOLECChl MOTYUYEHUS HAHOCTPYKTYP.

4. OcoOOCHHOCTH CBOMCTB HAHOYAaCTHI[ 1 HAHOIIOPOIIKOB.



5. MeTtonsl uccienoBaHUsI HAaHOYACTHIIL.

6. HanoTtexHOI0r“nM B MalIMHOCTPOCHUH.

7. CuHTE3UpOBaHNE HAHOYACTHUIl METOJIOM PaCIIbUICHUS.

8. [Ipou3BoiHbIEC CTPYKTYpPHI Ha 0a3e (yIIepeHOB.

9. TexHonorusi CHHTE3a HAHOTPYOOK.

10. [Tonydenue u mpuMEHEHHE HAHOKOMITO3UTHBIX MaTEPHUAIIOB.

11. IToryuyeHue 1 MPUMEHEHUE HAHOTIOPUCTHIX MAaTEPUAIIOB.

12. TexHosorus nojaydeHus: (GyHKIIMOHAIBHBIX MaTEPUAIOB U UX CBOMCTBA.

13. Pa3paboTka U MpUMEHEHHE MOJYHNPOBOJHUKOBBIX U AUIICKTPUUECKUX
MaTepUaJIOB.
14. IlpumeHeHnEe BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOIHUKOB.

15. MarautHble MaTEpHUaIIbl C BBICOKUM COIIPOTUBIICHUEM.
16. CuHTE3 HAHOMOKPBHITUI U UX NPUMEHEHHUE.
17. TexHnonoruu 06pa3zoBaHus MOJUMEPHBIX HAHOCTPYKTYP.

18. Pa3zpaboTka u oOTpaciieBO€ NPUMEHEHHE 3alIUTHBIX KEPaMUYECKHUX
MaTEePHUAJIOB.
19. CuHTEe3upOBaHKE HAHOYACTUI] METOJIOM HCIIAPECHUS-KOHACHCAIUU.

20. TexHoyorusi TOJYYEHUS HAHOYACTHI[ METOJOM MEXaHHYECKOTO
V3MEJIbYCHUS.
21. CuHTE3 HAHOKOMITO3UTHBIX MAaTEPHUAJIOB MO TEXHOJIOTUU 30JIb-TEJIb.

22. CI/IHTGSI/IpOBaHI/Ie TCKCTUJIbHBIX HAHOMATCPUAJIOB U UX ITPUMCHCHUC.

23. CuHTE3UpOBAaHME MHTEJUIEKTyaJbHBIX HAHOMATEpUAJIOB MU  HX
IIPUMEHEHHUE.
24. Camoopranusanys METAUNINYECKUX MAaTEPUAIIOB.

25. HanoTexHOJOTMU MPOU3BOACTBA JAETajeil MallUH U UHCTPYMEHTOB B
YCIIOBUSIX UHTEHCUBHBIX TUIACTUYECKUX JAepopMaluil ciBura.

26. Coeuuuka  KHCTAUIM3AlMM  MAaTEPUANOB  MPU  TOJYYCHUU
HAaHOCTPYKTYPBHI.

27. TexHonoOTHUS M CPEACTBA ATTECTAIIMA CHHTE3UPYEMbIX HAHOCTPYKTYD.

28. TexHOoNOrus HAHOCTPYKTYPUPOBABHUS LIBETHBIX METAJLIOB.

29. Cdepoarnamuueckoe nehopMUpOBaHUE npu IIEPBUYHOM
HaHOOOpa30BaHUMU.

30. HaHocTpyKTypupOBaHHE ayCTEHUTHOW CTalM MpPH TUAPOIITAMIIOBKE U
POTaLlMOHHOM BBITSIKKE.



5. llepeuens wu3naHUM,

OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

KOTOPbIE€ PEKOMEHYETCS HCIOJb30BaTh IMpHU

rT/ri buGnuorpaduueckoe onucanue Mecro moctyna

1 Beenenue B HaHoTexHOJ0THIO Maprosiun B. U., https://e.lanbook.com/book/209636
XKabpes B. A., Jlykpsaunos I'. H., Tynuk B. A. (mara obpamenmus: 01.09.2021).
YuebHoe nocobue "Jlaup", 464 ctp. ISBN 978-5- Teker: 21eKTPOHHBIH.
8114-1318-8., 2022

2 | Hanomarepuansl u HanoTexHojoruu [psxun E. 1., https://e.lanbook.com/book/189483
Bonorxanuna C. A., ITetkosa A. I1., I'ansynenko O. | (nata obpauenus: 01.09.2021).
10. YueGroe moco6ue "Jlams", 372 ctp. ISBN 978-5- | TeKeT: o1eKTpOHHbIH
8114-9299-2. , 2022

3 | Hanomarepuansl 1 HanotexHosoruu. B. C. https://e.lanbook.com/book/160880
Kupuanos. Yue6Hnoe noco6ue Iepms : [THUITY. — | (raTa obpamenns: 02.02.2026).
241 c.— ISBN 978-5-398-01617-8. , 2016 Teket : 571eKTPOHHBIH.

4 | Hanorexnosoruu B aiektponuke. JlozoBekuit B. H., | https://e.lanbook.com/book/206276
JlozoBckuii C. B. Yue6noe noco6ue "Jlanp", 332 ctp. | (nara obpamenus: 01.09.2021).
ISBN 978-5-8114-3986-7. , 2022 Teket: 2MeKTPOHHBIH.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIB30BaThCSA IMPHU
OCBOCHHMH JTUCLUILTUHBI (MOYJIsS).

1. http://library.miit.ru/ - snexkrpoHHO-OMONMHMOTeYHast cucTemMa Haydwo-
TexHu4eckoi oudamorexku MUNT.

2. http://www.library.ru/ - wapOpManmOHHO-CIIpaBOYHBIA TIopTas IIpoekT
Poccutiickoit rocy1apcTBEHHON OMOINOTEKH.

7. IlepedyeHb  NUIEH3WOHHOTO ¥  CBOOOJHO  PacHpPOCTPAHSIEMOTO
IpPOrpaMMHOTO O0€CIeYeHHsl, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,

HEO0OXOIMMOTO /I OCBOCHHUSI TUCIUTIIIUHBI (MOTYJIs).

KommbroTepsl Ha pabodynx MecTax B KOMIIBIOTEPHOM KJIAcce JAOJDKHBI OBITH
oOecreyeHbl CTaHJaPTHBIMU MPOTPAMMHBIMU ITpoayKTaMu Microsoft

8. OmnmcaHue MaTepuaJIbHO-TEXHUYECKOM O0a3bl, HEOOXOIUMOU  IJIs

OCYIIECTBJIEHUSI 00pa30BaTEIHLHOTO MIPOLIEcca MO IUCHUILTHHE (MOJIYIIIO).

Komnsrorepusiit kiacc (yueOHast ayIuTOpusi) Ui MPOBEACHUS TPYMIOBBIX
3aHATHH (JEKLIMOHHBIX, TPAKTUYECKUX U/UIH J1a0OPATOPHBIX )

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:



KypcoBas pabora B 1 cemectpe.
Dx3aMeH B 1 cemectpe.

10. OueHouHble MaTEpUAIIBI.

OueHouHble MaTepuabl, IPUMEHSEMbIE MTPU MPOBEACHUH MPOMEKYTOUYHOM
aTTeCcTall, pa3padaThIBAIOTCA B COOTBETCTBHM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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