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IEJA OCBOEHHSA JUCHHUII/IMHBI

Llens ocBoenust AuCUUIUTHHBI «TexXHOJOrMYecKHe OCHOBBI TNOTYyYEHHsS HaHOCTPYKTYPHBIX

MarepuanioB M MOKPBITHH» — H3yYeHHE

OCHOBHBIX CIICHHAJBHBIX, a TaKxe (l)I/IBI/I‘IeCKHX H

MEXAHWYECKHX CBOMCTB HAaHOMAarepHalOB M HAHOCHCTEM, a TAKKE TEXHOJIOTMH HMX TMONyYeHHS H
HaHeCeHHs B BHIE MOKpHITHI. O0ydyeHHe CTYIEeHTOB Hay4YHBIM OCHOBAaM BbIOOpa HaHOMarepuala [Jis
pelIeHUs CIeHaIBHBIX TEXHHYECKUX 3a/1ay.

3amaun:

— H3Y4YMTh OCHOBHBIC BUBI HAHOMATEPHANOB H HAHOMIOKPBITHIA;
— H3Y4UTh COBPEMEHHBIE TEXHOJOTHH, @ TaKKe YCTpOHCTBA M IPHUCHOCOOIEHHS A
TIOJTy4E€HUSI HAHOMATePHUAJIOB U HAHOMIOKPBITHIA;
— MO3HAKOMHTBECH € OGHU3HYECKMMH M (DU3UKO-XMMHYECKHMH OCHOBAMH TEXHOJOTHH
MOJTy4€HHs] HAHOMATEPHAJIOB U HAHOCHCTEM.

2.

Jucuurimua

MECTO JUCHHUILIMHBI B CTPYKTYPE OIIOII

«TexHONMOrH4YECKHE OCHOBEI

IIOJy4YEHHs] HAHOCTPYKTYPHBIX

Mar€pHuaioB»

OTHOCHTCH K YacTH, GopMupyeMoit yuacTHuKaMu obpasoBarensHbIX oTHomeHui OIIOIT BO.

3. IINIAHUPYEMBIE PE3VYJIBTATbBI OBYYEHMA 11O JUCITUIIVIMHE

[Inanupyemele pesynsrartel OOy4eHHS 10 JUCLMILIMHE,

COOTHECCHHBIE C ILIaHHPYCMBIMH

pesynsraramu ocBoenust OITOII (koMneTeHUsIMU U HHIHKATOPAMH TOCTHKEHUS KOMITETEHIHH)

®opmupyembie

[TnanupyeMble pe3yabTaTel OOy4eHHUs 110 JUCLHUIUIMHE, B
COOTBETCTBHH C MHIHKATOPOM JIOCTH)KEHHS KOMIIETCHIIUA

TEXHO/IOTHH TPOH3BOACTBA H

MPOU3BOZICTBA W crocobam

Haumenosauue
KOMIETEHIHUH WHauKaTop 1OCTHKEHHS
OLCHOYHOI'O
(k00, cooeporcanue KOMIIETEHIIUH Pesysbrars! 00y4eHus 1o CvencTEa
KOMHemeHyuu) (K00, cooepacanue JHUCIIHUILIHHE pelt
UHOUKamopa)
MK-4. Cnocoben | ITK-4.1. 3HaeT  OCHOBHOE | 3HaeT OCHOBHOE TEXHOJIOrHYECKOe TectoBsle U
MCIO/IB30BaTh  Ha | TEXHOJOMHYECKOe obopynoBaHue, HA3HAYCHHE, | KOHTPOJILHBIE
NpaKTHKe 3HaHUA O | oDopynoBaHHe, Ha3Ha4YeHHe, | MPUHLMIMbI ero paboTel U MpaBuia BOIIPOCHL,
TPAOMUIMOHHBIX W | MPUHUMMBI  ero  paboTel W | TEXHHUUYECKOH IKCIUTYaTalHH; pe3yJIBTaThI
HOBBIX npasuia TEXHHUECKOH | TEXHHUECKHE TpeboBaHus, BEITONH SRS
TEXHOJIOMHYECKUX 9KCIUTYaTallid;  TeXHWYECKHe | MpeabsBisieMbie K 000pyI0BaHHIO,
npoteccax, TpeOOBaHHUs, NMpeabABIsSeMble K | KOHCTPYKTHBHBIE OCOOEHHOCTH el
paspabarbiBaTh obopynoBaHHIo, 3a1aHu
pEeKOMEeHIAalMKU MO | KOHCTPYKTHBHBIE 0COOEHHOCTH
COCTaBY, [MK-4.2. VYmeer wucnonb3opaTh | YMeeT HCIMONL30BaTh Ha MPaKTUKE
TEXHONOTHH HA  MOpaKkTHKe  3HAHHS O | 3HAHHWS O TPAJHLIMOHHBIX W HOBBIX
NPOU3BOJCTBA H | TPaAHLMOHHBIX 7} HOBBIX | TEXHOJIOTHUECKHX rpoueccax,
criocobam TEeXHOJIOTHYeCKUX TMpoleccax, | paspabaTeiBaTh  MPOEKTHYI0 H
obpaboTku pa3pabaTtbiBaTh TPOEKTHYIO H | pabouyio TEXHHUECKYHO
KOHCTPYKLHMOHHBIX, | pabouyio TEXHUUYECKYIO | 1OKYMEHTALHIO, TeXHHYECKHE
HHCTPYMEHTAJIbHBIX | JIOKYMEHTALIMIO, TEXHHUYECKHE | 3aaHus Ha NIPOEKTHO-
, KOMMO3MLUMOHHBIX | 3a0aHHA Ha MPOEKTHO- | KOHCTPYKTOPCKHE pabotsl,
M HHBIX MaTepHajoB | KOHCTPYKTOPCKHE pabotsl, | pazbuparbcsi B HOPMaTHBHO-
c LeNblO | pa3OupaTbcss B HOPMATHBHO- | TEXHHUYECKOH AOKYMEHTALIUH
MOBBILIEHHA HX | TEXHHYECKOH JOKYMEHTALHH
KOHKypeHTocnocob | [TK-4.3. Bnapeer | Bnageer CrocoOHOCTBIO
HOCTH. cnocoGHOCTbIO pa3pabaTbiBaTh | paspabarbiBaTh pPEeKOMEHIALUH 10
pPEKOMEHJAlUWK 10  COCTaBy, | COCTaBYy, TEXHOJIOTHH
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Pasnen 1. Beenenne. Kitacenpukanus gucnepeHsix 4acTHIL
Tema 1.1. Knaccudukarus AUCIEpCHBIX YACTHIL II0 arperaTHOMY COCTOSHHIO.
Tema 1.2. Knaccudukanus qUCrepcHBIX YacTHI| IO pa3MepaMm.
Tema 1.3. Knaccugukanus IMCIEPCHBIX YaCTHI [0 MEPHOCTH.
Paznen 2. Cniocob1 moJiyueHHsi HAHOPA3MEPHBIX MATEPHAIOB.
Tema 2.1. MeToznbl MEXaHHYECKOTO THCTIEPTHPOBAHHUS.
Tema 2.2. MeToas! pU3HYECKOTO JHCTIIEPTUPOBAHHKS.
Tema 2.3. MeTons! XUMHYECKOTO AUCTIEPrHPOBAHMS.
Tema 2.4. Buonoruyeckue MOAXOABI K MOIYYCHHUIO HAHOPA3MEPHEIX MaTePHATIOB.
Tema 2.5. CnocoGbl KOHCONMUAALNH HAHOPA3MEPHBIX TOPOIIKOB,
Paznen 3. ®u3uKo-xuMu4ecKHe 0CHOBBI MOJIYYeHHs HAHOCTPYKTYPHBIX MaTepHAIOB.
Tema 3.1. ®opmupoBanye HAHOMATEPHAJIOB [I0 MEXAHU3MY «CHHU3Y-BBEPX)»
Tema 3.2. @opmupoBaHHEe HAHOMATEPHAIIOB [I0 MEXAHHU3MY (CBEPXY-BHH3Y.
Pa3znen 4. Pasmepubie 3aBHCHMOCTH CBOICTB HAHOMATEPHAJIOB.
Tema 4.1. Oco6eHHOCTH TEPMOAMHAMHYECKHUX CBOMCTB HAHOCPELI.
Tema 4.2. CtpykTypa HaHOpa3MepPHBIX MaTEPHAIIOB.
Tema 4.3. XapaKTepHCTHKH AUCIIEPCHOCTH HAHOMATEPHATIOB.
Tema 4.4. [ToBepXHOCTB, IPaHUIIBL, MOPHOIOTHS HAHOMATEPUATIOB.
Tema 4.5. DnexTpuueckue CBOMCTBA HAHOMATEPHAIIOB.
Tema 4.6. ®eppoMarHuTHbIE XapaKTEPHCTHKHE HAHOMATEPUAJIOB.
Tema 4.7. OcobGeHHOCTH TEIUIOBBIX CBOMCTB HAHOMATEPHAJIOB.
Tema 4.8. OnTHueckue XxapaKTePHCTHKH HAHOCPES.
Tema 4.9. Muddysus B HanOMaTepuanax.
Tema 4.10. Xumudeckue CBOMCTBa HAHOMATEPHAJIOB.
Tema 4.11. Mexanuyeckue XapaKTepUCTHKH AUCIIEPCHBIX CPEI.
Pazjen 5. MeToas! H3ydeHus ¢BOMCTB HAHOMATEPHAJIOB.
Tema 5.1. MccnenoBanue pa3MepHBIX XapaKTEPHCTHK.
Tema 5.2. Onpenenenue 371eMEHTHOrO COCTABA.
Tema 5.3. Onpenenenune paszosoro cocrasa.
Tema 5.4. MeTons! u3ydeHus: NOBEPXHOCTH.
Pasnen 6. Mcnosib30BaHne HAHOMATEPHAJIOB B IPAKTHYECKOH /eSITeIbHOCTH.
Tema 6.1. IIpuMeHeHe HAHOMATEPHAIIOB B IPOMBINIIEHHOCTH.
Tema 6.2. Mcnonb3oBaHue HAHOMATEPHAIOB B OHOJIOTHHH ¥ MEIUIMHE.

Conepmamle NPAKTHYECKHX 3aHATHH M0 AHCUHILIHHE

Paznen 2. CriocoGb1 moJiyseHnsi HAHOPA3MEPHbIX MATEPHAJIOB.
Tema 2.1. MeToas! MeXaHHYECKOTO AUCTIEPTHPOBAHHS.
Cozepixanue NpaKTHYECKUX 3aHATHH.

Vi3yueHune METON0B MEXaHHYECKOTO TUCTIEPTHPOBAHUS MAaTEPHAIOB
Tema 2.2. MeTozb! HH3UYECKOTO IMCTIEPIUPOBAHHS.
ConeprkaHue MpaKTHYECKUX 3aHATHIA.

V3ydqenne METOI0B PHU3UYECKOrO AHCIEPIUPOBAHHS MATEPHAIIOB
Tema 2.3. MeTozipl XMUMHYECKOTO JUCTIEPITHPOBAHHS.

ConepxaHue NpakTHYECKUX 3aHATHI.




V3yuenne METOI0B XUMHYECKOTO IMCTIEPrHPOBAHHS MATEPHAIOB
Tema 2.4. Buosnornyeckue moaXo/s! K MOIYISHHIO HaHOPa3MEPHBIX MaTepHasoB.

Conepxanue NpaKTHYECKHX 3aHATHIA.

W3yyenne OMOIOrHYeCKUX METOOB NMOTYYEHNUS HAHOYACTHIL,
Tema 2.5. CiocoGr1 KOHCOMHAALHH HaHOPAa3MEPHBIX MOPOLIKOB.

CozeprkaHue MpaKTHYECKUX 3aHATHIA.
Vzyuenne crioco60B MOy deHHs MAKPOU3IE/Hil U3 HAHOMATEPHAJIOB.
Pasnen 5. Meroap! n3yuennst CBOHCTB HAHOMATEPHAIOB.
Tema 5.1. HccnenoBanue pasMepHBIX XapaKTePHCTHK.
CoznepikaHue NpakTHYECKHX 3aHATHIA.
V3y4yenne METONIOB MCCIIeIOBAHHS CBOMCTE HAHOMATEPHAJIOB.
Tema 5.2. Onpeznenenue 31eMEHTHOrO COCTaBA.

Conep:xaHue NpaKTHYECKUX 3aHATHI.

V3y4eHne METONOB HCCIIEIOBAHKS CBOHCTB HAHOMATEPHAIIOB.
Tema 5.3. Onpenenenue dasoBoro cocrasa.

ConepxaHue IpakTHYECKUX 3aHATHIA.
H3yuenune MeToznoB onpeaenenus Ga3oBoro coctasa CILIaBoB.
Tema 5.4. MeTozbl H3yYeHHS TOBEPXHOCTH.
Conepixanue NpakTHYECKUX 3aHATHI.
Msyyenue MeTOL0B HCCIIEI0BAHHS IOBEPXHOCTH H3/IETHH H3 HAHOMATEPHAIIOB.

5. OHEHOYHBIE CPEJACTBA JJIS TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEXYTOYHON ATTECTAIIMM II0 MTOrAM OCBOEHHSI AUCIHHUIIJINHBI
U YYEBHO-METOAUYECKOE OBECIHEYEHHE CAMOCTOSITEJBHON PABOTHI
CTYJAEHTOB

S.1. Texkymwuii KOHTPOJb YCIIEBAEMOCTH
Bonpocsr k pefitunr-kontposio 1

1. Hanomarepuansl. Hanorexuonoruy. 3a1a4u HaHOTEXHOTOTHiL.

2. OcoGeHHOCTH HAHOMATEPHAJIOB.

3. OCHOBHbIE MPHYHHBI HHTEPECA K HAHOMATEpHAIaM.

4. Knaccuukaius BeIEeCTB ¥ MATEPHATIOB 110 pasMepy 4acTHil.

5. Knaccuuxanus HaHOMAaTepHAIOB B 3aBUCUMOCTH OT XapaKTepHOro pa3mepa.

6. Knaccudukanus MarepHaioB no CTpyKTypHbIM IPH3HAKaM.

7. Hanouactuusr:  Hamoxnacrepel.  HaHOKpHCTAIUIBL ®ynanepensl.  HanotpyGxu.
Cynepmonexyisl. Buomostexysl. Munesist. JIMmocoMsl.

8. KoHconunupoBaHHBIE — HaHOMATEPHAIIBL: Hanokpucraminyeckue  MaTepHalbl.
Oymneputsl. QoTOHHBIE KpHUCTaXmbl. CJIOHCTHIE HAHOKOMIIO3HTEL Marpuunsie
HaHOKOMMNO3UTEL. Hanonopucteie Marepuansl. Hanoaspores.

9. Hamomucnepcuu: Hanomopomkw. Hanocycnensun. Hanosmynscun. Hanoaspozonu.

10. Knaccudukanus 1ucrnepeHBIX CHCTEM 110 arperarHoMy COCTOSIHHIO.

11. 3omu. Aspososm. lenn. I[Toponikw.

12. Yactuna. Aromepar. Arperar.

13. Knaccudukauus 1ucnepcHBIX CHCTEM 110 pasmepam.

14. Knaccuduxanus HaHOMarepuamoB o FEOMETPUYECKOH (opMe H pasMEpPHOCTH
CTPYKTYPHBIX 3JIEMEHTOB.

15. Knaccuuxariust THCIIEPCHBIX CHCTEM TI0 MEPHOCTH.




Bonpocer k PeHTHHI-KOHTpPO.TI0 2

A OcHoBHEIe TpeGosanus METonam nonyyenwus HaHOMarepuaos.

2 Knaccuduxanus HaHOTEXHOJIOTHA,

3 Cnoco6sr TIOIyYeHHA HaHOpa3MePHBIX Marepuasnos (o6mas Kinaccuuxauus).

4, OcHoBHBIe TpeGoBanus k METOZAM 10Ty 4eHHsT HaHOMATepHAIIOB,

5. Metoner mexanmueckoro Aucnepraposanus. [lonyuenne HaHOMAaTepUaloB MexaHHYeCKiM
H3MenbaeHueM. [Ipenmymecrsa HEOCTaTKU MeToxa.

6. Meronsr MEXaHHYeCKoro AUCICPrUpOBaHusA.  Metomsr HHTCHCHBHOH  IUIACTHYECKO
Aeopmaran (UITJT). [Ipeumymecrsa u HEOCTaTKH METOoZOB,
A Metonsr mexanuyeckoro Aucnepruposanus. [Tonygenue HAHOMATepHAIOB MeXaHHYeCKuM

BO3NCHCTBHEM  pasiuyHbrx cpen. Ilpemmymecrsa u HEOCTaTKH  MeTomoB. KasuTanmommo-
THIpomHHaMueckuit Meton. Usmesuenme YJIBTPa3BYKOM.
8. Meronsr mexanuyeckoro Aucnepruposanus. [lomyyenue HAaHOMATepHaloB MeXaHHYeCKHM

Vnapuo-BonuoBag 00paboTka. JleToHamHOH K ] CHHTE3,

9. Metozmsr  pusuueckoro AUCnepruposanus. [lomyyenne HAHOMATepHaJoB pacisLIeHHeM
pacnnasos. [IpeumymecTsa u menocTarin METOJIOB.

10.  Meronsr dpusmueckoro Aucriepraposanus. [Tonyyenue HaHOMaTepHanoB MeTomoMm UCTIapeHus-
KoHZencanuu. Ipeumymecrsa u venocraricn METOOB.

11. Metonsr  pusuueckoro AucnieprupoBanus. I[lomyuenne HaHOMarepuajioB 1o BaKyym-
CyOIMManMOHHOH TexHonoruu. Ilpeumymiecrra u HENOCTaTKu METOMOB.

12 Meroarr ¢pusuyeckoro Aucniepruposanus. [lomygenne HaHOMATepHasoB ¢ HCIONB30BaHMeM
TBEPIODA3HEIX IIpeBpamenHif, IIpenmymectsa u HEoCTaTKu MeTonoB,

Bonpocer k PEHTHHI-KOHTpOII0 3

COOCAXICHNS, IPEUMYINECTBA 1 HEIOCTATKH.
2. Tlonyyenue HaHOMaTepuasos C HCHIONB30BAHHEM XHMHYECKHX peakuui — wMertop
BOCCTaHOBNIEHNS, IpeuMyIIiecTRa 1 HEJOCTATKH.
3. Tonyueuue HaHOMATEpHAJIOB C HCMOB30BaHHEM XHMHYECKHX peakuuii — metox rasotasnerx
XHUMHYECKHX Peakumil, mpeumymecTsa u HEJOCTATKH.
[Nonyuenne HaHOMarepHasoB JNIEKTPOXUMHYECKHMHU METONaMH, MpenMymecTsa u
HEJIOCTAaTKHy.

o
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Crioco6s1 kouconmmanuy HAHOPA3MEPHBIX IOPOLIKOB — crieKanue,
9. Cnocobsr KOHCOM Ay HaHOpasMepHbIx IIOPOIIIKOB ~IpoKaTKa.,
10. Cnoco6sr KOHCOMM Ay HaHnopasmMepHbIx [IOPOLIKOB — 3KCTpPy3Hs.
11. OcHoBHBIE THIE! CTPYKTYp HaHOMaTepHaios,
12. Pasmeprast 3aBucumo CTb CBOHCTB HaHOMaTepHaIOB - DazoBkre [IpEBpaleHus.
13. Pasmepuas 3aBucumocry CBOHCTB HaHOMaTepHasoB — Kunernueckne croiicrsa.

18. Ilpumenenue HaHOpasMepHBIX MaTepHaos - Merammyeckue HaHOMaTepUaIbL,
19. Ilpumenenne HaHOpa3MEpHBIX  marepuamop - Komnosummonngre Marepuanel ¢
HAHOPa3MEPHBIMH YaCTHLAMY H OTHE/bHEMHY CITOAMH.




20. Ilpumenenne HanopasMepHbIX MarepuaiioB - Kepamuyeckue marepuais B HaHOCTPYKTYPHOM

COCTOSIHHH.
21. IlpumeHeHHe HAHOPa3MePHBIX Marepuaiios - [IpousBoncTBennble TexuomOrHY.
22. IIpumenenue HAHOPa3MEPHBIX MarepuanoB - Co3jaHHe 3alIUTHBIX, JEKOPaTUBHEIX U

H3HOCOCTOMKHX MOKPBITHIA.

23. IlpumeneRne HaHOPa3MEPHBIX MarepHaoB - JJIEKTPOHHAS U 3JIEKTPO-MATHATHAS TeXHHKA.

24. Tlpumenenne HaHOPa3MEPHBIX MATepHaIIoB - Kicrons30BaHue HAHOMATEPHAIIOB B GHONOrHH 1
MEIHLHHE.

5.2. IIpoMexyTOUHas aTTECTAIHS 110 HTOraM OCBOSHHS AHCIIATLTHHE] - 5K3aMeH.

KOHTPO.]'IBHBIE BONPOCHI K IK3aMeHY

Hanomarepuansl. Hanotexnonorun. 3a1aun HAHOTEXHOMOT 1A

OcobenHocTH HaHOMaTepHAIOB.

. OCHOBHBIE NIPHYHHBI HHTEPECA K HaHOMaTepuaam.

Knaccnduxanus semects u marepuanos mo pasMepy 4acTHil.

Knaccuduxanusi Hanomarepnasos B 3aBucHMOCTH OT XapaKTepHOTO pa3Mepa.

Knaceunduxanus marepuanos mo CTPYKTYPHBIM ITPH3HAKAM.

. Hanowactuner: Hanoknacrepsr. Hanokpucramisl. ®ymnepersi. Hanotpy6xn. Cynepmonexyss..
Bromornekyiel. Munemnsl. JIHIOCOMBL.

8. KoHcomumuposanHbie HaHOMarepuasbl:  HaHOKpHCTa/lIHYecCKHe —MaTepHalibi. QynnepuTsl.
®otounble KpucTausl. CIOHCTBIE HAHOKOMITO3HTEL Marpidnbie HaHOKOMIO3uTEL. Hamomopuctsie
MarepHaisl. Harnoasporenu.

9. Hanonucnepcuu: Hanonopomxku. Hanocycnensuu. Hanosmynscuu. Hanoasposzonu.

10. Knaccuuxaius nucnepcHsIX cHeTeM 1o arperaTHOMY COCTOSIHHUIO.

11. 3omu. Aspozomi. Tenmu. [Topomku.

12. Yacruna. Ariomepar. Arperar.

13. Knaccuduraius aucnepcHsIx cucteM mo pasmepam.

14. Knaccupukauus HaHOMATepHAIOB 10O FEOMETPHYECKOi (opMe M pasmepHOCTH CTPYKTYPHBIX
9JIEMEHTOB.

15. Knaccuukanus aucnepcHbIx cucteM mo MEPHOCTH.

16. OcHoBHBIE TPeGOBAHMS K METOIAM TIOJTy4CHHS HAHOMATEPHAJIOB,

17. Knaccuduxanus HaHOTeXHONOT Ui,

18. CniocoGr1 monyyenus HaHOPA3MEPHBIX MaTepHasoB (06mas KiaccupuKanms).

19. OcHoBHEIe TpeGoBaHMS K METOIAM NIOITy4YeHHs HAHOMaTEePHAJIOB.

20. MeTomel MeXaHHYECKOTO Aucnepruposanus. Ilomydenue HaHOMAaTepHAIOB MeXaHHYECKHM
usmenpaenneM. [Ipenmyinectsa u nenocTarkn Metona.

21. Meroabl MexaHHYeCKOro AMCIEprupoBatus. MeTonsl HHTEHCHBHOMN TIACTHYECKOM nedopmanun
(MI1M). [TpenMyInecTsa u HEAOCTATKH METOOB.

22. MeTozmpl  MEXaHHYECKOro AUCIEprupoBanus. [lomyuyeHne HaHOMATEpHAIOB MeXaHHYECKM
BO3/ICHCTBHEM DAasiMYHBIX Cped. [IPeHMyIIeCTBA M  HEZOCTATKH MetonoB. KasutanuonHo-
THIPOIHHAMHYECKHI METOA. VI3MeIIbueHHE YIbTPasByKoM.

23. Metonsl MexaHHYECKOro AucnieprupoBanus. Ilomydyenwe HaHOMAaTepHAIOB MeXaHHUYECKHM
BO3/ICHCTBHEM PasIHYHBIX cpeil. [IpeMMymecTBa M HEIOCTATKH MeTONOoB. Bubpanuonusii meron.
YiapHo-BonHOBast 006paboTKa. JleTOHANHORHbI CHETE3.

24. Meronsl  ¢m3mueckoro Aucnepraposanus. Ilomyyenne HaHOMatepwanoB — pacmbLIeHHEM
pacniaBos. [IpenMyInecTsa u HEIOCTATKH METOJIOB,
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25. Metoms! ¢usnyeckoro Aucniepruposanus. Ilomyyenne HaHOMarepHanoB MeTonoM HCIIapEHHUs-
KoHaeHcanuu. [IpeumymiecTsa u HenocTaTky METOOB.

26. Meromsl  pusmueckoro Aucrepruposanus. Ilomyyenne HaHOMarepHaioB 10 BaKyyM-
cybnuMannorHoit Texnonoruu. IpenmymecTsa u HeaOCTATKY METO/IOB.

27. Meronsl ¢uzuyeckoro aucneprupoBanus. [loydeHne HaHOMATEPHANOB ¢ WCMOMB30OBAHHEM
TBepAO(ha3HbIX MPEBPAILEHHUIA. IIpenmymecTBa U HeJOCTATKH METOMIOB.

28. TlonmyueHne HaHOMATEPHATIOB C HCIONB30BAHHEM XUMHUECKHX peaKUHi — METONBI OCAXKICHHS U
COOCAX/ICHHUS, IPEUMYIIECTBA U HEJOCTATKH.

29. Tlonyyenne HaHOMAaTEpHATOB C  HCIONB3OBAHHEM XHMHYECKUX peakuuid — Meron
BOCCTaHOBJICHHS, IPEUMYIIECTBA ¥ HEJOCTATKH.

30. Iomyuenne HaHOMATepHaIOB C HCIONB30BAHHEM XHMHYECKHX peakuuii — Meton razohasHex
XUMHYECKHX PeaKIHi, IPEeUMyIIeCTBA U HEAOCTATKH.,

31. Ionyuenne HaHOMATEPHATIOB MTEKTPOXHMHYECKHMH METONaMH, IIPEUMYIIECTBA H HEAOCTATKH.
32. IlonmydyeHne HAHOMATEPHANOB IyTEM COYETAHMS XMMHUIECKHX H (usmueckux npespamenuii.

33. buonoruueckue moaxomsl K IOJIYHEHHIO HAHOPA3MEPHBIX MAaTEPHAJIOB

34. Cnoco6bI KOHCONMMNAMY HAHOPA3MEPHEIX MOPOIIIKOB -IIPECCOBAHKE.,

35. Cnoco6s1 koHCOMMAAIHN HaHOPa3MEPHBIX MTOPOLIKOB - CIIEKAHHUE.

36. CriocoGr1 KoHCOMMAALHH HaHOPa3MEPHBIX [IOPOLIKOB -IIPOKATKA.

37. CrocoGs1 KOHCONMMAALME HAHOPA3MEPHBIX MIOPOIIIKOB - 3KCTPY3HsL.

38. OCHOBHEIE THIIBI CTPYKTYp HaHOMAaTepHaJoB.

39. Ponp pedextos, Bosuukaromux B HM BerencTaie 0COOEHHOCTEH METOIOB UX HOTyJeHHS.

40. TlpumeHenue HaHOPa3MEPHBIX MaTepuaioB - MeTanimyeckue HaHOMaTePHAIIEL.

41. TlpumeHeHHe HaHOPa3MEPHBIX MaTepualIoB - KOMNO3HIMOHHEIE MaTepHaIk ¢ HaHOpa3MEepHEIMH
YaCTHLAMHU H OTAEIbHBIMH CJIOSMH.

42. TlpuMenenne HAaHOPa3MEPHBIX MATEPHATOB - Kepamuyeckue marepuansl B HaHOCTPYKTYpHOM
COCTOSIHHH.

43. IlpuMeHeHHe HAHOPA3MEPHBIX MarepuaioB - [Ipou3BOACTBEHHBIE TEXHOIOTHH.

44. TlpuMeHeHHEe HAHOPAa3MEPHBIX MarepuanoB - Co3jaHWe 3alATHBIX, JEKOPATHBHBIX M
H3HOCOCTOHKHX MOKPBITHIA.

45. Ilpumenenye HaHOPA3MEPHBIX MATEPHANIOB - DIeKTPOHHAS U 3/EKTPO-MArHHTHAS TEXHUKA,

46. IlpumeHeHre HaHOpPa3MEPHBIX MarepuaioB - Vcrnonb3oBaHWEe HAHOMATEPHATOB B GHONOMMH 1
MEIHLHHE.

5.3. CamocrosiTesibHas padora ofyuaromerocs.

CamocTosTenbHas paboTa BKIIOYaeT B cels CIICAYIOIIHe BHABI pabOTH! CTYAEHTOB: paGoTa ¢
JICKIIMOHHBIM = MAaTEPHAJIOM, IOATOTOBKA K J1aGOpaTOpHBIM paboram, moaroroska K 9K3aMeny,
NOATOTOBKA pe)epaToB U Npe3eHTALMIA.

TemaTnka camocrosiTesbHOM pedepaTuBHOii paboThI CTyIeHTOB

Paznen 2. Crioco6e1 mostyuenns HAHOPa3MEePHBIX MATEPHAJIOB,

Tema 2.1. Merozel Mmexanuueckoro JUCTIEPIrUPOBAHHSL.

Tema 2.2. Metoas! ¢pusuueckoro AUCIIEPrUPOBaHHSL.

Tema 2.3. Metoms1 xumuyeckoro MHCIIEPTHPOBAHUSL.

Tema 2.4. Buonoruueckue moaxozs! K MOMydeHHIO HaHOPa3MEPHBIX MaTePHAIOB.

Tema 2.5. Crioco6s! KoHCONMHAALHH HAHOPa3MEPHBIX IMOPOLIKOB.
Pasgen 3. Du3nko-xuMu4yecKkue 0CHOBLI MOy 4eHHSI HAHOCTPYKTYPHBIX MAaTEPHAJIOB.

Tema 3.1. ®opmuponanue HaHOMATEPHAJIOB 110 MEXaHH3MY «CHH3Y-BBEPX»

Tema 3.2. ®opmupopanue HaHOMATEPHAJIOB 110 MEXaHHU3MY «CBEPXY-BHH3Y.
Pa3znen 4. Pasmepnsie 3aBucumoctn coiicrs HAHOMATEPHAJIOB.




Tema 4.1. Ocobernnoctu TCPMONIMHAMHYECKHX CBOMCTB HaHOCpe],
Tema 4.2. Ctpyxrypa HaHOPa3MEpHEIX MaTePUAIIOB.
Tema 4.3. Xapakrepucruxu AHCHEPCHOCTH HAHOMATEPHUAJIOB.
Tema 4.4. Tlosepxnocrs, TPaHULBI, MOP(OJIOTHs HAHOMATEPHAIOB.
Tema 4.5. Dnexrpuueckue croiicrsa HaHOMAaTepHaJoB.
Tema 4.6. ®eppomarauthsie XapaKTepUCTHKH HAHOMATEPHAJIOB,
Tema 4.7. OcobennocTu Temmonmx CBOHCTB HAaHOMATEPHAIIOB.
Tema 4.8. Onrnyeckue XapaKTePHCTUKH HAHOCPEST,
Tema 4.9. Tudpdyszus s HaHOMarepHasax.
Tema 4.10. Xumuueckue cpoiictsa HaHOMaTepHamos.
Tema 4.11. Mexanunueckue XapaKTCPUCTUKH JUCHIEPCHEBIX Cpeft.
Paznen 6. Ucnons3osanne HAHOMATEPHAJIOB B NPAKTHYECKOI XeSITeIbHOCTH.
Tema 6.1. Ipumenenue HaHOMAaTE€pPHAaOB B IIPOMBIILIEHHOCTH.
Tema 6.2. Ucnonb3osanue HaHOMaTepHaoB B GHOIOTHUM W MeIHIIHHe.

DQOHI  OLEHOYHBIX Marepuanos  (®OM) mns  nposemenus arTeCTallud  ypOBHs
COOPMHPOBAHHOCTH  KOMITETEHIHI OOyHaromuxess 1Mo  gucHMMIHHE odopmIIsieTcs  OTAEIEHEIM
JOKYMEHTOM.

6. YYEBHO-METOIMYECKOE U HH®OPMAIIUOHHOE OBECIIEYEHUE

AACIHUIIIMHBI
6.1. Kuuroo6ecredennocrs
B KHUT'OOBECTIEYEHHOCTh
Hammenosanue miteparypsr: asrop, Ton Komauectso sxsemmspos Hamuse B

Ha3BaHHUe, BUJl H3IaHKSA, H3ATENLCTBO | M3aHus Hsnanui B OubmmoTeke 3NEKTPOHHOM

BaI'Y B cootsercTBum ¢ 6u6maotexe Bal'y

@I'oC BO
OcHoBras yuteparypa*

1. Pepkonkos JI.U. Hanomarepuaner: 2014
y4ebHoe nocobue/ Prpkomkos JU., http://www.iprbook
Jlépuna B.B., H3umsurypn D.J1.— shop.ru/4593,
OJIEKTPOH. TEKCTOBBIE NaHHEIE— M.:
BHUHOM. JlaGoparopuss  3Hamwuit,
2014.— 366 c.
2, Butass ITA. 2015
Haunomarepuanopenenue: yuebHoe http://www.iprbook
nocobue/ Burssp I1.A., CunynoBuu shop.ru/35501.
HA., Kyuc JIB— DIeKTpoH.
TEKCTOBBIE JaHHbIEe,— MHuHCck;
Bemmsiimas mkona, 2015.— 512 ¢,
3. Angpuesckuii PA. OcHoBEI 2014 http:ﬁwww.iprbooﬁ
HaHOCTPYKTYPHOTO
MaTepuanoBeaeHus. BosmoxHocTH H shop.ru/4575.
npobnemel /  AHnpuesckuii PA —
OJIeKTPOH. TEKCTOBBIE MAHHbIE,— M.:
BUHOM. JlaGoparopuss  3uanuit,
2014— 253 ¢ |




JononnuTenbHas MTeparypa

1. Texnonoruu KOHCTPYKI[HOHHBIX 2011

http://www.iprbook

HAHOCTPYKTYPHBIX ~ MAarepHalioB H shop.ru/12322.
MOKpeITHH:  MoHorpadus/  ILA.

Burtsse [m gp.]—  Dnexrpon.

TEKCTOBBIE  JaHHBIE.— MuHck:

benopycckas nayka, 2011.— 283 c.

Z. Pynckoit AN. 2011 http://www.iprbook
HanocrpykrypupoBaHHbie shop.ru/43958.
MeTaJUTHYeCKHe Matepuansl Pyackoi

AHU— OJeKTpoH. TEKCTOBBIE

JlaHHbIE.— CII6.: Cankr-

[letepOyprekuii  MONMHTEXHUYECKHIA

yHupepcuter  Ilerpa  Benukoro,

Hayka, 2011.— 270 c.

3.Tonosuu I0.1. OcHOBEI 2012 http://www.iprbook
HaHoTexHonorui/ TomoBun IO.U.— shop.ru/18532

DJIeKTPOH. TEKCTOBBIE JaHHbIE.— M.:
Mammunocrpoenue, 2012.— 656 c.

6.2. Ilepnognyieckue U3IaHUs
JKypuaie! «Bonpock! MareprasoBezienus», «MarepuanoBegeHuey.

6.3. UaTepHeT-pecypebl
www.materialscience.ru,
http://xn--80aagiccszezsw.xn--plai/
https://www.crys.ras.ru/




7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUILINHBI

Juist peanu3anuy JaHHON JUCHHMIUIMHBI HMEIOTCS CHELMATBHbIE MOMEMIEHHS IS [IPOBEICHUS
3aHATHHM JIEKUMOHHOIO THIA, 3aHATHH IPaKTHYeCKOro/n1abopaTtopHOrO THIE, TPYNIOBLIX H
HHIMBUIYaNTbHBIX KOHCYJBTAlMH, TEKYINEro KOHTPOJS M IMPOMENKYTOYHONH AaTTeCTalH, a TaKKe
MOMEIICHUS IS CaMOCTOATENbHON paGotel. IlpakTuyeckue/nmaGoparopHsie paGOTHI HPOBOIATCS B
CHIENHATH3HPOBAHHBIX AyIUTOPHSIX.

JlexuuonHbIe aymuTopuy 000pyA0BaHbI IpoekTopamu. HoyToyxk.

Ilepedenn MCIIONB3yeMOro JMIEH3HOHHOIO HporpamMmmuoro obecnedenus: MS Windows, MS
PowerPoint.

PaGouyio mporpamMmy cocTaBuit / // /

JoueHT kapeapst TO u KM, k.1.1. B.H.Illapmun

Penienzent

3aMecTHTENb TeHepaIbHOrO IUPEKTOPA 110 IIPOU3BOCTBY /

000 «HIIO «MuJlutTex» ‘4 / A.A. Kpemuk

[Iporpamma paccmoTpeHa u o,uoﬁpeHa Ha 3aceIaHHu Kacpe,upm T(I)HKM
Mporokon Ne 7~ or_20 £ 2022roma -
A

3asenyrommii kadeapoit TO u KM ( -' ( B.A . Keunn
- /
PaGoyas nporpamma paccMoTpena u onobpena
Ha 3ace/laHuu y4eOHO-MeToIMYecKol KoMuccuu Hanpasienus 22.03.01 «Marepuanoseienue u
TEXHOJIOTHH MaTepHaIOB) o |
Ipotoxon Ne ot Juw. (4 202%@:121 /

IIpencenaresnb KOMHCCHH "/ \,B.A.Keunn
T ;'rl 7




JIUCT IEPEYTBEPX/IEHUS
PABOYEH [TIPOTPAMMUBI JUCHUTILINHBI

PaGouas mporpamma ono6pena na 20 /20 y4eOHBIif rona
IIpotokon 3acenanus xadenps: Ne oT rozxa
3asenyrommmii kahenpoii

PaGoyas nporpamma omo6pena ua 20 /20 yueOHbIi rona
[Tpotokon 3acenanus kabenps: No oT ronga
3aBenyromuit Kadeapoii

PaGouas nporpamma onoGpena na 20 /20 y4eOHBIIf roja
IIportokon 3acenanus Kadenper Ne oT rojaa

3asenyrommuii kadenpoit




JIUCT PETUCTPALIUM HU3MEHEHMUI
B pabouyro NporpamMmy nucumminKe
«TEXHOJIOTMYECKHE OCHOBBI TOJTYYEHHS HAHOCTPYKTYPHBIX

MATEPHAJIOB U IIOKPBITHI,

00pazoBarenbHo;f MPOrpaMMEI HanpaBeHus NoxroToOBKY 22.03.01 «
MaTepHanoBy, HanpasneHHOCTE: «Marepuanosenenue uudpoBLIe

Homep
H3MEHeHHs

Buecens! usmenenns g 4acTH/pasaers

OcHoBanwue
paboueii nporpamms,

(Homep u nata poTokona
3aceaanus kageaper)

3as. Kaeapoit TO u KM

/ _B.A.Keuun
—_——— |
Ioonuce DHO




AHHOTAILIUS PABOYEI ITPOT'PAMMBI TUCLMILIMHBI
«TEXHOJIOTUYECKHUE OCHOBBI INOJTYYEHUST HAHOCTPYKTYPHBIX

MATEPHUAJIOB»

Elanpamenne MOATOTOBKH
(cnenHaIbHOCTD)

22.03.01 «Marepuanosenenne u TEXHOJIOTMH MaTepPHAIOB)

Hanpasaennocrs (npogun)
HOATOTOBKH

Marepuanosenenue u LH(POBbIE MPOU3BOICTBEHHbIE TEXHOIOM MM

Lleas ocBOCHHS AMCHHMIHHLT

Usyyenue ocHoBHBIX CICLHANBHEIX, @ TaKkKe (DH3HYECKHX U
MEXaHHYECKHX CBOMCTB HAHOMATEPHAIIOB M HaHOCHUCTEM, a TaKkKe
TEXHOJNIOTHH HX TONYYEHHS W HAHECEHMS B BHJE IOKPHITHH.
OGyuenne crynentos Hay4HBIM OCHOBaM BhIGOpa HaHOMarepuana
ATA PEIICHHSA CHELHUATBHBIX TEXHHIECKHX 3274,

aTTecTauuu

Ob6mas Tpyroemkocts 4 3au, ep.
AMCHHILIHHBI
Dopma npomMeRyTOUHOI OK3amen

Kparkoe cogepkanue
JHCHHILIHHBI:

Pasnen 1. Beenenwe. Knaccupuxarms AHCIEPCHBIX YaCTHIL.
Paznen 2. Crioco6rr TOTyYCHHsI HAHOPA3MEPHBIX MATEPHATIOB.
Pasnen 3. DU3HKO-XUMHYECKHE OCHOBBI  TOIyYeHHUS
HaHOCTPYKTYPHBIX MaTepHasos.

Paspen 4. Pasmepnrre 3aBucumocty cpoiicrs HaHOMAaTepHaJoB.
Paznen 5. Metonsr H3YYCHHS CBOMCTB HAHOMATEPHAJIOB.

Pasnen 6. Ucnons3zosanme HAaHOMaTepHaloB B MPaKTHYECKOit
JESTeNbHOCTH.

AHHOTaLHIO pabodelt POrpaMMbl COCTABHIT
noueHt kapenpsr TO u KM, k.1, B.H.Ilapmun




