MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

N

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs),
KaK KOMIIOHEHT 00pa30BaTeIbHOI IPOrpaMMBl
CHELMATM3UPOBAHHOTO BBICLIETO 00pa30BaHHs

0 HaNPaBJICHHIO IOATOTOBKU
23.04.02 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE
KOMILIEKCBI,

yTBepKJIeHHOMH nepBbIM npopektopom PYT (MHUT)

Tumonunsm B.C.

\

J

PABOYASI MPOT'PAMMA JAUCHMITJIMHBI (MOJIY.JIST)

BBenenue B HaHOTeXHOJMOrMU. OOIIMI KypC

Hanpagnenue noarotoBku:

23.04.02

HazemHbIe

TCXHOJIOTHYCCKUEC KOMIIJICKChI

TPaHCHOPTHO-

HaHpaBJIeHHOCTL (HpO(I)HHB): CepBI/IC TPAHCIIOPTHO-TCXHOJIOTHYCCKHUX
KOMITJICKCOB

®dopma oOydeHUS: Ounas

e

Paboyas mporpamMma JUCHUIIINHBL (MOJTYJIs) B BUJIE
3JIEKTPOHHOTO JIOKYMEHTa BBITPYKEHa U3 eIMHON
KOPHOPATHBHOM HH(OPMAIMOHHOI CHCTEMBI YIIPABICHHS
YHUBEPCUTETOM U COOTBETCTBYET OpUTMHAITY
- J

Ipocras nekTpoHHast NOANKUCH, BeiganHas PYT (MUNT)
ID nognucu: 87771

Hoamucan:  3aBexyrommii kadeapoit KymikoB Muxann FOpreBuu

Jata: 01.06.2026




1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpto AMCHUIUIMHBI SBISETCS (OPMUPOBAHUE Y CTYJAEHTOB 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 HAHOTEXHOJIOTUN B PA3BUTUU HOBBIX METOJI0B OOPaOOTKH U
CO3JaHUU TEXHOJIOTMYECKUX MPOLECCOB HOBOT'O YPOBHS;

- IPEACTaBUTh OCHOBHBIE MOJX0/Ibl B HAHOTEXHOJIOTUH, OOIIHE MMOJOKEHUSI U
MOTHUBALUU;

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

- PACKpbITh NEPCHEKTUBBI PAa3BUTHUSIM NPUMEHEHHS HAHOTEXHOJIOTHMM B
UCCJIEIOBAHMSIX.

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

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

IIK-1 - Cnocoben k paboTe B cHUCTeMaX TEXHOJOTUYECKON MOATOTOBKHU
PEMOHTA M TEXHUYECKOTO 00CTyKUBaHUS TIOJIBFPKHOTO COCTaBa.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, 4YTo Mo €ro pe3yJibTatam
oOyuJarommiicst Oyier:

3HaTh:

- OCHOBBI HAHOMATEPHUAIOBEACHUS U OCOOEHHOCTH HAHOCTPYKTYPHPOBAHHBIX
MaTepualoB;

- OCHOBBI HayYHOTO TIJITAaHUPOBAHMUSI, TOCTAHOBKH 33J]1a4 M YKCIIEPUMEHTOB.

YMmeTh:

- aHAJIM3UPOBATh CBOMCTBA HAHOCTYKTYP M MIPUMEHSITh 3HAHUS B pa3pabOTKe
HOBBIX U3EIUN U NIEPCIIEKTUBH3BIX TEXHOJIOTHYECKUX PEIICHHUI;

- BECTH CaMOCTOSITEIBHYIO U KOJUIEKTUBHYIO HAYYHYIO JIESITEIbHOCTh, B TOM
YU CJIE UHTEPITPETALIUIO PE3YIbTATOB.

Baanern:



- 3HAHUSAMHU O BIUSHUM (PU3MKO-XMMHUYECKMX U MEXAHMYECKHX CBOMCTB
HAaHOCTPYKTYP Ha KOHEUHBIE CBOMCTBA IPOECKTUPYEMBIX U3IEIUN U IPOLIECCOB;

- mpuémMamMi peanu3alii (YHKIIHMOHATIBHBIX OCOCHHOCTEH M MOTEHIMAala
HAHOMATEPHAJIOB B Pa3IMYHBIX cpepax AesTEIbHOCTH;

- HaBBIKOM pELICHUsA HMHXEHEPHBIX U HAYYHO-TEXHUYECKUX 3axad C
[IPUMEHEHUEM HAaHOTEXHOJIOTUH.

3. O6beM AUCITUTLIUHBI (MOTYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUILIUHBI (MOYJIS).

OO6mast TpyIOEeMKOCTh AUCHUIUIMHBI (MOIyJisg) coctaBisieT S5 3.e. (180
aKaJeMHYEeCKUX Jaca(oB).

3.2. O0bem pguciuIUIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peain3anun 00pa3oBaTeIbHOM MporpaMmbl Ha MHBIX YCIOBHSX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

. Konngectso yacos
Tun y4eOHBIX 3aHSTHIT

Bcero | Cemectp Nel

KonTtakTHas paboTa pu NpoBeIeHNH YUeOHBIX 3aHATHH (BCEro): 48 48
B Tom uucne:

3aHATHSA JIEKIIMOHHOI'O THIIA 16 16
3aHATUSI CEMUHAPCKOTO TUIIA 32 32

3.3. O6beM auCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITENIbHONW padOThI
oOydJarormxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYaroMIMXCS C
nearoruaeckuMu paboTHUKAMHU U (WITH) JIUIIaMU, IPUBJIEKAEMBIMH K peau3aiiu
o0pa3oBaTeNnpHON TporpaMMbl HAa HWHBIX YCIOBHUSX, TIPU MPOBEICHUU
MIPOMEKYTOUYHOM aTTecTalluu coctapiiger 132 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHuH 0 UHAUBUAYAJIbHOMY YUYEOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JAUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh peaii30BaH
MOJTHOCTHIO B (pOpME CaMOCTOSITENIHPHON pabOThl 00yUaIoOmuXCs, a Takke B (hopme
KOHTaKTHOU pabOThl O0ydYarOMMXCsA C MEAArorudecKuMu pabOTHUKaMU U (UJTH)
JUIaMH, TIPUBJIEKAEMBIMH K peaIM3aIliid 00pa30BaTEILHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MTPOBEICHUHU TPOMEKYTOUHOU aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsATHs JIEKIIUOHHOTO THUIIA.




/o

Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

Tewma 1: Knaccudukaius HaHOMaTEPUAIOB U HAHOTEXHOJIOT M.
PaccmarpuBaembie BOIIPOCHL:

- HAHOYAaCTHUIBI 1 HAHOIIPOIIKH. Crroco0BI MX TIOJTYYCHUS,

- 00bEMHBIC HAHOCTPYKTYPHUPOBAaHHBIC MaTEPUAIIEL;

- QyiiepeHs! ¥ UX MIPOU3BOIHBIC;

- HAHOTPYOKH;

- HAHOKOMITIO3UTHBIE MaTE€pHaJIbl;

- HAHOIIOPHUCTBIC MaTCpHrabl.

Tewma 2: Knaccudukaius HaHOMaTEPUAIOB U HAHOTEXHOJIOT M.
PaccmarpuBaembie BOIIPOCHL:

- (hyHKUIMOHATIBHBIE MaTepHAIbI;

- ITOJIYIIPOBOAHMUKOBBIE Y AUIJIEKTPUICCKNE MaTCPHAJIbI,

- UHTCJUICKYTYaJIbHbIC MAaTCPpUaAJIbl.

Tema 3: ®U3UKO-XUMUYECKUE U CTPYKTYTHBIE OCHOBBI CaMOOPIaHU3AIUH

METAJUIMYECKUX MaTCpHUaIOB.

PaccmaTtpuBaeMble BOIIPOCHI:

- CHHEPreTHKa HAHOCTPYKTYPHUPOBAHMS Ha dTaIe SKCIUTYaTIUH,
- CHHepreTuka HAaHOCTPYKTYpHUPOBAaHHUS Ha dTare IMPOU3BOJICTBA.

Tema 4: TunoBsle HAHOTEXHOJIOTHHI IMIPpOU3BOJACTBA ,Z[eTaJ'IefI MalllMH.

PaCCManI/IBaeMBIG BOIPOCHI:

- TEXHOJIOTHYECKHE 0COOCHOCTH HAaHOCTPYKTYPUPOBAHHUA aYCTeHHTHOﬁ CTaJId IPpU TUAPOLITAMIIOBKE;

- TEXHOJIOTHYECKHE 0COOCHOCTH HAaHOCTPYKTYPUPOBAHHUA aYCTeHHTHOﬁ CTajii Ipu pOTaL[PIOHHOIZ BBITSXKKE.

Tema 5: MeTpoaorusi HaHOCOCTOSIHU M.
PacmarpuBaeMble BOIIPOCHL:

- CTPYKTYPHO-UYBCTBUTEIIbHbIE XapaKTEPHCTHKHU MaTEPUAIIOB;
- METOJIBI ¥ CPEJICTBA H3MEPEHUS;

- MHOI'OYPOBHEBBII TEXHOJIOTMYECKUI MOHUTOPUHT.

Tema 6: [lpakTHueckoe NpUMeHEHNE TEXHOJOTUYECKUX PEIIEHUI B MAlIMHOCTPOEHHUH.
PaCCManI/IBaeMHe BOIPOCHI:

- peKyliad KpOMKa pe3la Kak 00BEKT HAHOTCXHOJIOT'HH,

- OIIWJIAMHUPOBAHNEC KaK HAHOTCXHOJIOIUA TOBBILICHUS 3(1)(1)6KTI/IBHOCTI/I MGX3H006pa6OTKI/I.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

TemaTuka MpakTUYECKUX 3aHATUN/KPATKOE COJEPIKAHNE

HpaKTI/ILICCKOC 3aHsaTHe 1. HaHO‘-IaCTI/II_IBI 1 HAaHOIIOPOIIKH.
PaccmarpuBaembie BOIPOCHL:

- THHIOpa3Mephl HAHOYACTHII M TIOPOIIKOB,

- CBOWCTBA ()M3MYECKUE U XUMUYECKHE;

- CTPYKTypHOE pa3Ho00Opaszne HaHOYACTHII.

[IpakTuueckoe 3anstue 2. HanotpyOkwu.
PaCCManHBaGMLIC BOIPOCHI:

- OHOCTEHHBIC HAHOTPYOKH;

- IByCTEHHBIE HAHOTPYOKH;

- MHOTOCTEHHBIE HAHOTPYOKH.




/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
n/m

3 |IIpaktuueckoe 3aHsTue 3. OYHKIMOHAIbHBIE HAHOMATEPUAIIBI.
PaccmarpuBaembie BOIIPOCHL:

- TUIIbI (byHKIII/IOHaJ'H)HLIX MaTcpualioB;

- METOABI IMMOJTYUYCHUA (byHKIII/IOHaJ'II)HI)IX MaTepHraioB;

- CHOJIC3HBIE CBOMCTBA (l)yHKIII/IOHaJ'ILHI)IX MaTepuaioB.

4 |IIpaktuueckoe 3ansaTue 4. ToHKNE TUIEHKYU U TOKPHITHSL.
PaccmarprBaeMbie BOTIPOCHI:

- HA3HAYCHUE 1 LCJIN IPUMEHEHUS TOHKUX HaHOHOKpLITPIﬁ;

- TIOAXOBI K YIYYIICHUIO CITy>KeOHBIX XapaKTePHCTHK IIOBEPXHOCTH;
- crt0coObI HAHECEHUS TIOKPBITHH.

5 |I[IpakTudeckoe 3aHsaTHe 5. MI3MepeHus U cTaHaapTH3alus B 001aCTH HAHOTEXHOJIOTHI
PaccmarpuBaembie BOIIPOCHL:

- METOABI U CPEACTBA USMCPCHUAA,

- TCXHOHOFI/I‘IeCKI/Iﬁ MOHI/ITOpI/IHF.

6 |IIpaxTuueckoe 3ansatue 6. [I[puMeHeHre HaHOMAaTEPHAIOB B MAIIMHOCTPOECHHUH.
PaCCManI/IBaeMBIe BOIPOCHI:

- IPUMCHCHUC HAHOMMOPOIIKOB B MAITMHOCTPOCHUHU

- IPUMCHACMBbIC HaHOTp}I6KI/I B MAallIMHOCTPOCHUH

- IPUMCHCHUEC HAHOIUIEHOK U HaHOHOKpLITI/Iﬁ B MAalIMHOCTPOCHUU.

4.3. CamocrosiTenbHas padoTa 00y4daroImXCs.

Ne .
Bun camocrositenbHOM paboThI
/1
1 |CamocTosiTenpHas HOArOTOBKA K MPAKTUUECKUM 3aHATUSIM. PaboTta ¢ mocoOusamu (1-4)
2 | BeinosHeHHe KypcoBoil paboThl.
3 | IloaroroBka K MpoOMeKyTOYHON aTTECTALIUN.
4 | IloAroToBKa K TEKYyIIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYPCOBBIX padOT

1. HaHOTEXHOJOrUs S3MUIAMUPOBAHUS JAJs TOBBIIEHUS 3()(HEKTUBHOCTH
MEXaHOOOPaOOTKU B MAIIMHOCTPOCHUHU.

2. OcHoBHbIE C(hepbl TPUMEHEHUS HAHOTEXHOJIOTUN U HAHOMATEepUaJoB.

. TexHomoruyeckue nporecchl MOJTy4YeHUs HAHOCTPYKTYP.
. Oco0eHHOCTH CBOMCTB HAHOYACTHUI 1 HAHOMOPOILIKOB.

. MeToanl ucciieIoBaHNsT HAHOYACTHII.

3
4
5
6. HaHoTexHOI0THY B MAallTUHOCTPOCHUH.
7. CUHTE3UpOBaHNE HAHOYACTHUIL METOIOM PaCIbLICHU.
8. [IpousBoaHbBIC CTPYKTYPHI HA 0a3ze PyJiepeHoB.

9. TexHomorusi CHHTE3a HAHOTPYOOK.

1

0. [TomyuyeHue U IpUMEHEHUE HAHOKOMITO3UTHBIX MaTEPHAIOB.



11. ITosryueHue 1 NpUMEHEHNE HAHONIOPUCTBIX MAaTEPUAJIOB.
12. TexHonorus NOIy4YeHHUs (PYHKIIMOHAIBHBIX MaTEPUAJIOB U UX CBOMCTBA.

13. Pa3paboTka W mpUMEHEHUE MOJYIPOBOIHUKOBBIX M JTUAICKTPUUECKUX
MaTepHUaoB.
14. IIpumeHeHne BBICOKOTEMIIEPATYPHBIX CBEPXITPOBOIHUKOB.

15. MarHuTHbIE MaTepUabl C BBICOKUM COIIPOTUBICHHUEM.
16. CuHTE3 HAHOMIOKPBITHI U UX TPUMEHEHUE.
17. TexHonorun o6pa3oBaHusl NOJUMEPHBIX HAHOCTPYKTYP.

18. Pa3paboTka W oTpaciieBO€ NPUMEHEHHE 3alUTHBIX KEPAMUYECKHUX
MaTepUalioB.
19. CuHTE3npOBaHNE HAHOYACTHUI] METOJIOM UCIIAPEHUS-KOHICHCALIN Y.

20. TexHonoruss TMOJY4YEHUS HAHOYACTHI[ METOJOM MEXAHUYECKOIrO
U3MEIbYCHUS.
21. CuHTE3 HAHOKOMITO3UTHBIX MATEPHUAIIOB M0 TEXHOJIOTUH 30JIb-TElIb.

22. CHHTE3UPOBAHHUE TEKCTUIIBHBIX HAHOMATEPHUAIOB U UX TPUMECHEHHE.

23. CuHTE3uMpOBaHME MHTEIUICKTyalbHbIX HAHOMATEpPHAIOB U  UX
IIPUMEHEHUE.
24. CaMOOpraHn3anys METAJUIMYECKAX MAaTEPHUAIIOB.

25. HaHoTexHOnOrMM MPOU3BOJACTBA AETal€l MAllUH U MHCTPYMEHTOB B
YCIJIOBUSIX UHTEHCUBHBIX IJIACTUYECKUX AePopMaliiil cBura.

26. Croeuuduka  KUCTAUIM3AIMM  MaTepUAIOB  MpPU  TOJYYCHHH
HaHOCTPYKTYPBI.

27. TexHoNorus U CpelICTBA aTTECTALIMA CUHTE3UPYEMBIX HAHOCTPYKTYP.

28. TexHoNorus HAHOCTPYKTYPUPOBABHUS LIBETHBIX METAJIJIOB.

29. Cdeponnnamuueckoe nedhopMupoBaHue npu MEPBUYHOM
HaHOOOpPa30BaHUH.

30. HaHOCTpyKTYypUpOBaHHE ayCTCHUTHOM CTAJIM NPU THAPOIITAMIIOBKE U
POTAIMOHHOM BBITSIKKE.

5. llepeueHb wu3AaHUI, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPH
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

Ne

0 /; bubnuorpaduueckoe onucanue Mecro nocryna

1 BBenenue B HaHoTexHONOTHIO Mapronus B. ., https://e.lanbook.com/book/209636
Kabpes B. A., Jlykssnos I'. H., Tynuk B. A. (nara obpamtenus: 01.09.2021).
VYuebHoe nocobue "Jlann", 464 ctp. ISBN 978-5- Teket: 2neKTPOHHBIH.
8114-1318-8.,2022




2 | Hanomarepuans! u HaHoTexHosoruu Ipsxun E. 1., https://e.lanbook.com/book/189483
Bonorxanuna C. A., Ilerkosa A. I1., Tansynenko O. | (1ara obpamenus: 01.09.2021).
10. Yue6roe nocobue "Jlaus", 372 crp. ISBN 978-5- | TEKCT: 91eKTPOHHBIA
8114-9299-2. , 2022

3 Hanomarepuansl u HanHoTexHosioruu. B. C. https://e.lanbook.com/book/160880
Kupuanos. Yue6noe nocodue Iepmp : [IHUITY. — | (nata obpamenns: 02.02.2026).
241 c. — ISBN 978-5-398-01617-8. , 2016 TekeT : 51eKTPOHHBIH.

4 | Hanorexnonoruu B snekTponuke. Jlozosckuii B. H., | https://e.lanbook.com/book/206276
Jlozosckuii C. B. YueGnoe nocobue "Jlanp", 332 ctp. | (#ata odpamenns: 01.09.2021).
ISBN 978-5-8114-3986-7. , 2022 Teket: 2neKTPOHHBIH.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHMH JTUCUUTLTUHBI (MOIYJIs).

1. http://library.miit.ru/ - »1eKTpoHHO-OMOMMOTEUHAs cuctema HayuHo-
TexHuueckoit ondmuoreku MUNT.

2. http://www.library.ru/ - undpopmaimoHHo-cipaBouHbld mopTan [Ipoekt
Poccuiickoii rocyjapcTBeHHOM OMOIMOTEKH.

7. IlepedyeHb  JHIICH3BMOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MPOTPpaMMHOr0 OOECIeUYeHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOTrO /I OCBOCHUS AUCITUTLIIUHBI (MOIYJIs).

KomrmbroTepsl Ha pabodnx MecTax B KOMITBIOTEPHOM KJIACCE JOJKHBI OBIThH
oOecrieueHbl CTaHIapTHBIMU MMPOTPAMMHBIMU TIPOyKTaMu Microsoft

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

KommbroTepusiii kinacc (yueOHasi ayuTopusi) JJIsi MPOBEACHUS TPYIIOBBIX
3aHATHH (JIEKIIMOHHBIX, TPAKTUYECKUX U/WITH JIa0OPATOPHBIX )

9. ®opma MPOMEKYTOUHOM aTTECTALINU:

Kypcogas pabora B 1 cemectpe.
Dk3aMeH B 1 cemectpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

O1nieHOYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEACHUHN MTPOMEKYTOUHON
aTTecTalu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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