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1. IEJIH OCBOEHUS JUCIHUIIJIMHBI

Ilens 0CBOEHMS JUCHHMIUIMHBI — H3Y4EHUE OCHOBHBIX CIELMANIbHBIX, a TAKXKE (U3MYECKUX U
MEXaHHYECKHX CBOMCTB HAHOMAarepHAJIOB M HAHOCHCTEM, @ TAKXK€ TEXHOJIOTHH MX IOJIY4eHHS H
HaHEeCeHHUs B BHJE MOKpBITHH. O0y4eHHe CTYJEHTOB Hay4YHBIM OCHOBAM BhIOOpa HaHOMaTepHasa IUis
peIIeHHs CIeHATBHBIX TEXHUYECKUX H MaTepUaIOBeJUECKHX 3a1ad.

3anayu:

— H3YYUTHh OCHOBHBIE BH/IbI HAHOMATEPHUATIOB H HAHOTIOKPHITHIH;
— U3Y4HUTh COBPEMEHHBIE TEXHOJIOTHH, a TAKXKe YCTPOHCTBA U MPUCTIOCOOIEHHS AJIS IOy YeHUSs
HAHOMATePUAJIOB U HAHOIIOKPBITHH;
— TMO3HAKOMHUTHCS ¢ (U3HICCKUMH U (PH3UKO-XUMHUUYECKAMH OCHOBAMH TEXHOJIOTHH MOTYyYEHUS
HaHOMATEPHAIOB U HAHOCHCTEM.

Jlucuuniuaa

2.MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

<<Mampuaﬂoaeﬂeﬁue

JqucnuruaaaM o Beidopy OITOIT BO.

HaHOMarepHajloB W  HaHOCHCTEM»

OTHOCHTCHA K

3. IUNIAHUPYEMBIE PE3YJIBTATHI ObBYYEHHA 110 JUCIHUIIJIMHE

[Inanupyemsle pe3ynbTathl OOy4eHUS IO [JUCLMIUIMHE, COOTHECEHHBIE C IUIAHHPYEMBIMH
pesynsratamu ocBoeHHs OITOII (koMneTeHIHsAMHE U HHOAUKATOpaMH JOCTHKEHUS KOMIIETEHITHNA )

ITnanupyeMble pe3yabTarsl 00y4eHus 10 AUCLUIUIMHE, B

®opmMmupyemsbie Haumenos
AR COOTBETCTBUH C HHAMKATOPOM HNOCTH)KEHHUS] KOMIIETCHIIMH e
) WHIuKaToOp JOCTHIKEHHUS
(k00, cooeporcanue Pesynbrars! o6yuenus no OLIEHOYHOT
KOMNemeHYuu) SO FEETI JHUCIHIIIHHE 0 CpeacTBa
(ko0, codepoicanue uHoukamopa)
IIK-1.1. 3HaeT OCHOBHBIE THIIHI | 3HAET OCHOBHBIE tunsl | TecToBble
METAJUIMYECKHUX, METaJlJINYECKHX, BOTIPOCHI,
[IK-1. Crhocoben | HEMETAJLIHYECKHX H | HEMETAJUTHYECKHX H | IIpaKTHYeC
HCMONb30BaTh  Ha | KOMIOO3ULIMOHHBIX  MaTepHaIOB | KOMIIO3UIHMOHHEIX KHe
NpaKTHKe 3HAHUA | PA3IMYHOIO Ha3HAYECHHS MaTepHasoB Pa3IMYHOrO | 3aJaHHus
00 OCHOBHBIX Ha3HAYEHHUS
TUTIAX
METaTTHYECKHX, IIK-1.2. VYmMmeeT HCHOJB30BaTh | YMeET UCIIOJIB30BaTh BIHSHHE
HEMETANTHYECKUX | BJIHMSHHE dazosoro u | Ga30oBOr0 H CTPYKTYpPHOIO
31 CTPYKTYPHOIO  COCTOSHHS  Ha | COCTOSHHUSA Ha  CBOMCTBa
KOMITO3HIIMOHHBIX | CBOMCTBa Marepuajion MaTepuasoB
MarepuaioB
pa3Iu4YHOro IMK-1.3. Bunageer cnocoOHOCTRIO | Birageer CIIOCOOHOCTBIO
HazHadYeHus, O | HCIIOJB30BaTh  HAa  NPAaKTHKE | HCIIOIb30BaTh HA IMPAKTHKE
BIMSHUM (pa30BOIO | COBPEMEHHBIE IIPE/ICTABIICHUs | COBPEMEHHBIE IpPEACTaBICHUSA
H CTPYKTYpHOIO | Hayk 00 OCHOBHBIX THIaX | HAyK 00 OCHOBHBIX THIIAX
COCTOSIHHS Ha | MeTa/UTHYeCKHX, MeTaJJIMYECKHX,
CBOMCTBa HEeMeTaNIHYECKHX 1 | HEeMETAIUTHYECKUX H
MaTepHajoB KOMIIO3HIJHOHHBIX  MATe€pHaJIOB | KOMIIO3UIIMOHHBIX
pa3IHyHOro Ha3HAYCHHS MarepuasioB Pa3IHYHOIO

Ha3sHa4YCHUA




4. OBbEM U CTPYKTYPA JUCITUIIJINHBI

TpynoeMKoCTh IMCHHIIIMHBI COCTABIET 4 3a4eTHBIX eJUHUIIE], 144 yaca.

Temaruueckuii iax
(opma oOyueHHs — OYHas

KonTakTHas paGora
ofygaronuxcs
C TIeIarOrHYECKUM £
PaGOTHHKOM 5 g
HaumeHoBa o S ,§ DOpMBI TEKYIIErO
HHE TEM § o & S KOHTpPOJIA
Ne w/um % 2 E g § 3 yCIIeBaEMOCTH,
n/ | pa3uaenos/T Q 3 I e § § dopma
3| eM 3 E = : ; = g TIPOMEXYTOUHOH
JUCIUTLITHH E g S % § § aTTecTaliH
BI = § e z ¥ (no cemecmpam)
= 8 O é,
5| 8 S
g = :
1 Paspnen 1 B 1-3 2 - - - - -
3| Pasmen2 | 4 4-6 2 8 - 27 .| 1 Peitunr-
KOHTPOJE 1
5 Pasnen 3 4 7-9 2 - - 27 . B
6 | Pasmend | 4 | 10-12 2 . - 27 : PefiTunr-
KOHTPOJIb2
I Pasnmen 5 4 13-15 2 10 - - " .
9 | Pasmen6 | 4 | 16-18 2 - ‘ 27 2 Peirumr-
\ KOHTPOJIb3
Bcero 3a
4 1-18 18 18 - 108 4 3a4eT ¢ OLEHKOH
ceMecTp
Hanuuue B ucUUIIMHEE . - - - - )
KIT/KP
HWroro no mucnuniamae 1-18 18 18 : 108 4 3auer ¢ OLEHKOH

Conepmamle JIEKIIHOHHBIX 3aHATHH M0 JHCUHILIHHE

Pasnen 1. Beegenue. Knaccuduxarus qucnepcHbIX YaCTHIL.
Tema 1.1. Knaccudukarus qucnepcHbIX YaCTHUIL II0 arperarTHoMy COCTOSIHHUIO.
Tema 1.2. Kinaccuduxaius IUCIepCHBIX YaCTHIL ITO pasMepam.
Tema 1.3. Knaccuduxaius THCIIEPCHBIX YaCTHII 10 MEPHOCTH.
Pasznen 2. CiocoObl nmosty4eH#st HAHOPa3MEPHbBIX MaTCPHAIIOB.
Tema 2.1. MeTozbl MEXaHUYECKOTO JUCIIEPIHPOBAHHUS.



Tema 2.2. Metoas! GU3NYECKOr0O JUCIIEPIHPOBAHUS.
Tema 2.3. MeTopr XUMHUYECKOIrO AUCIIEPrUPOBAHHSL.
Tema 2.4. buonoruyeckue Moaxos! K NOTy4EHUIO HAHOPa3MEPHBIX MaTepUaoB.
Tema 2.5. Cnoco6s! KOHCONMUAAUMHE HAHOPA3MEPHBIX TOPOLIKOB.
Paszpen 3. ®u3nuK0-XUMHUYECKHE OCHOBBI IIOJTyYeHUS HAHOCTPYKTYPHBIX MaTepHaJIOB.
Tema 3.1. @opMUpOBaHHE HAHOMATEPUATIOB 10 MEXAHU3MY «CHH3Y-BBEPX)
Tema 3.2, ®opMupoBaHHE HAHOMATEPUAJIOB 110 MEXAHU3MY (CBEPXY-BHH3Y.
Pasnen 4. PasmepHble 3aBUCHMOCTH CBONCTB HAHOMATEpHUAJIOB.
Tema 4.1. OcoGeHHOCTH TEPMOIUHAMHUYECKUX CBOHCTB HAHOCPEI.
Tema 4.2. CtpykTypa HaHOpa3MepHBIX MaTepHaIOB.
Tema 4.3. XapakTepHCTHKH JUCIIEPCHOCTH HAHOMATEPHAJIOB.
Tema 4.4. IToBepxXHOCTb, TPaHUIIBI, MOP(OIOTHS HAHOMAaTEPHAIIOB.
Tema 4.5. DnexkTpuyecKkue CBOMCTBA HAHOMATEPHATIOB.
Tema 4.6. @eppoMarHUTHEIE XapaKTEPUCTUKH HAaHOMATEPHAJIOB.
Tema 4.7. OcobeHHOCTH TEIUIOBBIX CBOWCTB HaHOMAaTEpHAIOB.
Tema 4.8. OnrTHyeckue XapaKTePHCTHKH HAHOCPE/L.
Tema 4.9. Iuddy3us B HaHOMaTepuaiax.
Tema 4.10. XuMuueckue CBOHCTBAa HAHOMATEPUAJIOB.
Tema 4.11. MexaHu4ecKue XapaKTepPUCTHKU AUCIIEPCHBIX CPel.
Pa3zpen 5. Metozapb! u3y4eHHs CBOHCTB HAHOMATePUAJIOB.
Tema 5.1. Mccnenosanue pasMepHbIX XapaKTepHCTHK.
Tema 5.2. Onpenenenue MEMEHTHOIO COCTAaBa.
Tema 5.3. Onpenenenune Gpa3zoBoro cocrasa.
Tema 5.4. Metobl U3y4EHHS TOBEPXHOCTH.
Pasnen 6. Micniosib30BaHue HaHOMAaTEpHAJIOB B IIPAKTHYECKOH JESTEIHHOCTH.
Tema 6.1. IlpumeHeHne HaHOMATEPHUAIIOB B IPOMBILIJIEHHOCTH.
Tema 6.2. Mcnionb30Banie HaHOMAaTEpPUaIOB B OMOJIOTHHM U MEHIIMHE.

Conepixanne NPaKTHYECKHX 3aHATHI M0 THCHHUILTHHE

Paznen 2. CiocoObl nomy4yeHHs HAHOPa3MEPHBIX MaTepHaJIoB.

Tema 2.1. MeToasl MEXaHUYECKOTO JUCTIEPrUPOBAHUSL.
Coznepxanue 1ab0paTOPHBIX 3aHATHIA.

W3yyeHne METOI0B MEXaHUYECKOTO JUCIIEPrUPOBAHUS MATEPUAIIOB
Tema 2.2. MeTozs! U3H4IECKOTO JUCTIEPITHPOBAHUSI.
Coneprxanue 1ab0paTOPHBIX 3aHATHI.

U3yueHne MeTOROB (PU3HUESCKOTO AUCTICPTHPOBAHHS MATEPHAIOB
Tema 2.3. MeTo1b1 XMMHYECKOTO JUCIIEPIHPOBAHKSL.
Coneprxanue 1abopaTOpHBIX 3aHATUH.

N3yuenne MeTON0B XUMHYECKOTO AUCIIEPrHPOBAHUS MATEPHAJIOB
Tema 2.4. buonorudeckue Moaxoas! K MOTy4YeHHIO HAHOPa3MEepPHBIX MaTepHaIOB.
Coneprkanue 1ab0paTOPHBIX 3aHATHI.

H3yyenne OHOTOrMYECKUX METOIOB MOMYYEHUsI HAHOYACTHIL.

Tema 2.5. CnocoObI KOHCOTHAAIWNA HAHOPA3MEPHBIX TTOPOIIKOB.
Conepskanue n1abopaTopHBIX 3aHATHH.
M3yuenue crioco00B MOMy4YeHHsI MAKPOU3ZIEINH H3 HAHOMATePHAIIOB.
Paznen 5. Metonpl u3ydyeHus CBOHCTB HAHOMAaTepHasoB.



Tema 5.1. Uccnenosanne pasMepHBIX XapaKTePHCTHK.
Coneprxanue 1a60paTOpHBIX 3aHATHH.

I’I3}"IGHHB METOJIOB HUCCIIEAOBAHHS CBOHCTB HaHOMaTepHaJioB.

Tema 5.2. Onpenenerue 3IEMEHTHOTO COCTABA.
Coneprxanue 1a00paTOpHBIX 3aHATHIA.

W3ydenne METONOB UCCIIEIOBAHUS CBOMCTB HAHOMATEPHAJIOB.

Tema 5.3. Onpenenenne GpazoBoro cocrasa.
Conepxanne 1ab0paTOPHBIX 3aHATHIA.

MS}”—I@HHG METOIOB OIPCACIICHUA (l)aSOBOl"O COCTagpa CIIJIaBOB.

Tema 5.4. MeTozp! u3y4eHUs IOBEPXHOCTH.
Copneprxanue nabopaTopHBIX 3aHATHIA.

H3}”~I(‘3HH8 METOAOB HCCIICAOBAHUA [IOBEPXHOCTH HU3JIETHI U3 HaHOMAaTepHAaJIOB.

5. OIEHOYHBIE CPEJICTBA JIUIsI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEXXYTOYHOI ATTECTAIIMM II0 WTOTAM OCBOEHHS JUCIUIIIAHBI
U YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOH PABOTHI
CTYAEHTOB
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Texymmuii KOHTPOJIb YCIIEBAEMOCTH
Bompocs! k peHTHHT-KOHTPOITIO |

Hanomarepuansl. Hanotexsonoruu. 3agaus HAaHOTEXHOJIOTHA.

OcobeHHOCTH HAHOMAaTEPHAIIOB.

OcHOBHBIE IPUYHHBI HHTEPECA K HAHOMaTepHaaM.

Knaccupukanus BelecTB ¥ MaTepHalioB 0 pasMepy YacTHIIL.

Knaccudukaiys HaHOMaTepHaIoB B 3aBUCUMOCTH OT XapaKTEPHOTO pasMepa.

Knaccugukanus MarepHaoB 110 CTPYKTYPHBIM IIPA3HAKAM.

Hanowacruner: Hanoknacrepsl. Hanoxpucramisl. @ymnepenst. Hanotpy6ku. CynepMoieKysisi.
Bromonekynbl. Munesist. JIMIOCOMBL

KonconuaupoBannele HaHoMarepuansl: HaHokpHcTammmdyeckue Marepuaisl. DyIepUTEHL
@oronHble  KpHcTawibl. CIOMCTBIE HAHOKOMIIO3HTHL ~ MarpUyHbIE  HAHOKOMIIO3MTEL
Hanonopucreie marepuainsl. Hanoasporess.

Hanonucnepcun: Hanonopomxku. Hanocycnensun. Hanoamynscun. Harnoasposon.
Knaccudukamnust JucnepcHbIX CHCTEM II0 arperaTHOMY COCTOSHHIO.

3omu. Aspozomn. I'enn. [Topommku.

Yacrtuna. Artomepar. Arperar.

Knaccudukanus 1uCnepCHBIX CHCTEM IO pa3Mepam.

Knaccupuxanus HaHOMaTepHaIoB [0 FeOMETPHYECKOH (HOpMe U pasMEpHOCTH CTPYKTYPHBIX
9NIeMEHTOB.

Knaccudukanus JucrepcHbIX CHCTEM 10 MEPHOCTH.

Bomnpock! K peTHHI-KOHTPOIIO 2

OcHoBHBIE TpeGOBaHUS K METOJJaM NIOJTy4eHHS] HAHOMATEPHAJIOB,

Knaccudukanus HaHOTEXHOJIOTHiA.

Cnoco6sl nostyuenus HaHOpa3MEpHBIX Marepuanos (00Imas KiacCu(uKaus).

OcHoBHBIE TPeOOBaHHUS K METOAAM IOJIyYeHNS] HAHOMATEPHATIOB.

MeToael MEXaHMYECKOIO AMCIEpPrupoBaHHs. [loydeHHe HaHOMAaTEpHAlOB MEXAHHYECKHM
usMenpdeHHeM. [IpeuMylnecTsa 1 HEIOCTaTKH METO/Ia.



6. MeToAsl MEXaHHYECKOTO [JHCIIEPrHPOBaHHsA. MeTOAsl HHTCHCHBHOM  ILIACTHYECKOM
nedopmaran (UI1MT). ITpeumyinecTsa 4 HEJOCTATKHA METO/IOB.

7. Metoipl MEXaHMYECKOTO IHCIEprupoBaHus. [loqydeHHe HAaHOMATEPHAIOB MEXaHHYECKHM
BO3JCHCTBHEM PpasIHYHBIX cpel. [IperMymiecTBa M HEHOCTaTKH METOA0B. KaBHTAIMOHHO-
THAPOJUHAMHYCCKUI METO. VI3MenbueHHE YIbTPa3ByKOM.

8. MeToapl MEXaHHUYECKOrO IMCIEpPrupoBaHHs. [lonydeHHe HAHOMATEPHATOB MEXaHHYECKHM
BO3/ICHCTBHEM pasiMuHbIX cped. [IpermymiecTBa H HEJOCTaTKH METOZOB. BuOpanuoHHBI
MeTo/l. YaapHO-BoJIHOBas 0O6paboTka. JleToHALMOHHBINA CHHTES.

9. Meroapl Qusuyeckoro gucneprupopaHus. IlonydeHHe HAHOMATEPHAIOB pACHIBUICHHEM
pacniaBoB. [IpeumyinecTBa 1 HEAOCTATKH METO/IOB.

10. Metozs! pusudeckoro mucrnepruposanus. [lonyuenre HaHOMaTepHaioB METOIOM HCIIAPEHHsI-
KoHIeHcauuy. [IpenMyliecTBa U HeIOCTaTKH METOIOB.

11. Metonel dusuyeckoro mucneprupoBaHus. IlonmyueHne HaHOMATepHaJOB IO BaKyyM-

CyONMUMaMOHHON TeXHOMOTHH. [IpenMyInecTBa U HEIOCTATKH METOIOB.

Metozsl ¢usnueckoro aucneprupopanus. [lonydyeHHe HaHOMATEPHAIOB ¢ HMCIONB30BAHUEM

TBepA0(da3HbIX IpeBpameHuii. [IpeumyiecTBa 1 HEIOCTATKH METOIOB.

12

Bomnpocs! k peHTHHI-KOHTPOITIO 3

1. Tlomyvenne HAaHOMATEPHANIOB C UCHOJIB30BAHHEM XMMHUYECKHMX PEAKIHH — METOIbI OCAKICHHUS
U COOCaXIEHU, IPEUMYIIEeCTBA U HEIOCTATKH.

2. IlomyyeHue HAHOMATEPHAJIOB C HCIIOB30BAHMEM XUMHYECKUX PEAKIHI — METO
BOCCT@HOBJICHHS], [[PEUMYILECTBA U HETOCTATKH.

3. llomyyeHnre HaHOMATEPHAIOB C HCIIOIB30BAHHEM XHMUYECKHX PEAKIUH — METOM ra3o(haszHbIX
XMMHYECKHMX PEaKIMi, IPeHMYIIeCcTBa U HEJIOCTATKH.

4. IlomydeHue HAHOMATEPHAIOB 3IEKTPOXHMUYECKMMHU METOIAMH, IPEUMYIIECTBA U

HEJIOCTaTKH.

Ilonyyenue HaHOMATEPHAIOB MYTEM COYETAHHS XUMUYECKHX U (DHU3HUECKUX MPEBPAIICHHH.

buooriadeckue moaxosl K MOMyYeHHIO HAHOPa3MEPHBIX MATEPHATIOB

Cnoco6bl KOHCOIHIAKHE HAHOPA3MEPHBIX OPOLIKOB ~[IPECCOBAHME,

Crioco6b1 KOHCOMHIALMH HAHOPAa3MEPHBIX MOPOLIKOB — CIIEKaHHE,

. CrocoOr! KOHCOMHIALHMH HAHOPA3MEPHBIX MTOPOIIKOB ~[IPOKATKA.

10. Crioco6bl KOHCOMUALMH HAHOPa3MEPHBIX MOPOIIKOB — SKCTPY3HS.

11. OCHOBHBIE THIIBI CTPYKTYP HaHOMAaTEpPHAJIOB.

12. PasmepHas 3aBHCHMOCTB CBOHCTB HaHOMaTepHasioB - Da30Bble IpeBpaIieHus.

13. PasmepHas 3aBHCHMOCTb CBOMCTB HaHOMaTepuasos — KuHeTHuecKHe CBOHCTRA.

14. PasMepHas 3aBUCHMOCTb CBOHCTB HAHOMATEPHANIOB — DJIEKTPHIECKHE CBOMUCTBRA.

15. PazmepHast 3aBUCHMOCTH CBOMCTB HAHOMATEPHAIIOB - MarHuTHBIE CBOHCTBA.

16. PasmepHast 3aBHCHMOCTb CBOWCTB HAaHOMATEPHAJIOB - MexaHHYeCKue CBOWCTRA.

17. Pons nedexros, Bosuukaromux B HM BeeacTBie 0coOCHHOCTEH METOIOB MX MONYYEHHS.

18. TIpumenenre HaHOPA3MEPHBIX MAaTEPHAJIOB - MeTauinyeckue HaHOMATEPHAITEL.

19. [IpuMeHeHHe HaHOPa3MEPHBIX MaTepHaIoB - KOMIO3HIIMOHHEIE MaTepHaIIEI ¢
HaHOPa3MEPHBIMH YacTHLIAMH H OTAEIBHBIMH CIIOSMH.

20. TTpumenenue HaHOPa3MEPHBIX MaTepHasloB - Kepavmudeckue MaTepraisl B HAHOCTPYKTYPHOM
COCTOSIHHH.

21. llpumeHenne HaHOPa3MEPHBIX MAaTEePHANIOB - [IpOU3BOICTBEHHBIE TEXHOIOTHH,

22. [lpumeHeHHe HaHOPa3MEPHBIX MaTepuaioB - Co3ZaHHe 3alIUTHEIX, IeKOPATHBHEIX H
H3HOCOCTOMKHX MOKPBITHIA.

23. [IpuMeHeHre HaHOPa3MEPHBIX MaTEPHAJIOB - DIEKTPOHHAS M 3JIEKTPO-MarHUTHAs TEXHUKA.

24. TlpumeneHne HaHOPAa3MEPHBIX MaTePHAIIOB - MCrosIb30BaHNne HAHOMATEPHATIOB B GHOJIOT MM
MEJHLIUHE.

\© 00 1 & h



5.2. IIpoMesXyTOYHAs aTTeCTALMS 110 HTOraM OCBOEHHMS IMUCIMIUIHHBI — 3a46T C OLIEHKO.

KouTpoJbHEIE BOIIPOCH! K 3a4ETY € OLIEHKOM

. Hanomarepuansl. Hanorexuomoruu. 3a1aus HaHOTEXHOIOTHA.

OcobeHHOCTH HAHOMATEPHAJIOB.

OcHOBHBIE MPHYKUHEI HHTEPECA K HAHOMATEPHAIAM.

Knaccuuxanus BemecTB 1 MaTepHANOB 110 pa3Mepy YacTHIL.

. Knaccuduxaiys HanoMaTepHanos B 3aBUCHMOCTH OT XapaKTepHOro pa3mepa.

. Knaccuduxanus MaTepHaioB 10 CTPYKTYPHBIM NIPH3HAKAM.

. Hanowactuupsr: Hanoxnacreper. Hanokpucramisl. @ymnepensl. HanorpyGku. CymepMoieKyIs..
Bbromonexynsl. Munennsl. JIMnocoMsl.

8. Koncomupuposanueple HaHomarepuanbl: HaHokpucraymdeckue Marepuanbl. QyIIEpHTEL
@otoHHble KpUCTaLIbl. CIIOMCThIE HAHOKOMIIO3MTEL MarpHyHble HAHOKOMITO3MTEL. HaHOmopHCcThIe
Mmarepuaiel. Haroasporenu.

9. Hanomucnepcuu: Hanonopomku. Harocycnensuu. Hanoamynscun. Hanoasposonm.

10. Knaccudukanusi AUCTIEPCHBIX CHCTEM I10 arperarHoMy COCTOSHHIO.

11. 3omu. Aspozonu. I'enu. ITopormku.

12. Yactuna. Aromepar. Arperar.

13. Knaccudukanus JUCIepCHBIX CUCTEM T10 pa3MepaM.

14. Knaccudukauuss HaHOMAarepuajoB IO I€OMETPHUYECKOH (opMe H Pa3MEPHOCTH CTPYKTYPHBIX
9JIEMEHTOB.

15. Knaccuduxamus IUCTIEPCHBIX CHCTEM 110 MEPHOCTH.

16. OcnoBHBIE TpeOOBaHHUS K METOAAM IOJIy4YEHHs HAHOMATEPHAIIOB.

17. Knaccuduxanus HaHOTEXHOJIOTHIA.

18. Cnioco6b1 nommyueHus HAaHOpa3MepPHBIX MaTepuasos (001as Kiaccudukanus).

19. OcHoBHble TpeOOBaHHs K METOAAM ITOy4YeHHUS] HAHOMAaTepPUAIIOB.

20. MeTomsl MEXaHMYECKOTO JHCIeprupoBaHus. [lonydeHWe HAHOMATEPHANIOB MEXaHUYECKHM
u3MmensieHueM. [IpeumyiiecTsa u HeIOCTaTKU MeTOIA.

21. Meto/pl MEXaHMYECKOTO JUCIEPIUPOBaHHUs. MeToisl HHTEHCHBHOM MJIaCTHYECKOH nedopMaIHy
(UIT). ITpeumyinecTBa U HEOOCTATKHA METOIOB.

22. MeTtoapl MEXaHWYECKOTO JAHCIEPrHpOBaHMA. llojydeHHE HAHOMATEPHAIOB MEXaHHMYECKHM
BO3JIEHCTBHEM pa3HyHbIX cped. [IpemMymecTBa © HEZOCTaTKH MeTONOB. KaBHTALMOHHO-
THIPOMHAMHYECKHH MeTOA. VI3MeNsieHne YIbTPasByKOM.

23. Meroapl MEXaHMYECKOTO JMCHeprupoBaHus. [lonyueHHe HAHOMATEPHAIOB MEXaHHYECKHUM
BO3ACHCTBHEM pasnvyHbIX cpend. IIpemmymecTBa u HemocTaTku MeTONOB. BHOpamwoHHBIH METO..

Vnapuo-BonHOBast 06paboTka. JleTOHAlMOHHEIN CHHTES,

24. Metomsl  (H3MYECKOTO JHCNEPrHpoBaHus. [loiydyeHHe HAHOMATEPHAIOB pACHBUICHHEM
pacnnaBoB. [IpeuMyInecTBa U HEJOCTATKHA METOJIOB.

25. Metozsl Qusuyeckoro mucnepruposanus. [lomydyeHne HaHOMarepHalOB METOXOM HCIAPEHUS-
KoHjleHcanuu. [IperMy1ecTBa u He10CTaTKH METO/I0B.

26. Meronel ¢Qu3MUECKOro AMCHIEpPrHpoBaHUs. llojydyeHHe HAHOMATEpHAIOB MO  BAKYYM-
cybnumanuoHHON TexHoNoruu. [IperMyIecTsa 1 HeIOCTATKH METOMIOB.

27. Meronsl Qusmyeckoro aucrepraposaHus. [lomydeHHe HAHOMATEPHAOB C HCIONB30BAHHUEM
TBep/I0(asHEIX peBpatieHuii. [IpeuMyinecTBa 1 HEIOCTATKH METOIOB.

28. ITlomyyeHre HaHOMATEPHAJIOB C HCIONB30BAHHEM XUMHYECKHUX PEAKLHH — METOABI OCAXKICHHS 1
COOCaXJIEHHS, IPEUMYIIIECTBA U HEJOCTATKH.
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29. TlomyyeHne HaHOMAarepHaloB C HCIO/IB30BAHMEM XHMHYECKHX peakmui — MeToj
BOCCT@HOBJICHHS, IPEUMYLIECTBA ¥ HEAOCTATKH.

30. ITomyyeHne HaHOMAarepHalOB C HCIOIB30BAHHEM XHMHYECKHX peakUHid — MeTol ra3odasHbIX
XMMHYECKHUX peaKIHii, IPEUMYIIeCTBA U HEJOCTATKH.

31. ITonydeHne HaHOMATEPHATIOB IEKTPOXHMHUYECKHMHI METOAMH, IIPEUMYIIECTBA H HEOCTATKH.
32. IlonyyeHne HaHOMATEPHAIOB IIYTEM COYETAHHS XUMHYECKUX U (QU3HYECKUX IIPEBpALIEHHIA,

33. Buosoruueckue noaxoasl K NOTyUeHHI0 HAaHOPa3MEPHBIX MAaTePUAIIOB

34. CnocoObl KOHCONUALUH HAHOPa3MePHBIX MOPOIIKOB -IIPECCOBAHHUE.

35. CnocoOsl KOHCOMMOALMHE HAaHOPa3MEPHBIX MOPOLIKOB - CIIEKAHHE.

36. CnocoObl KOHCONH ALK HAHOPa3MEPHBIX MIOPOIIKOB -MIPOKATKA.

37. CnocoOpl KOHCOMMAAUNE HAHOPA3MEPHBIX TOPOIIKOB - SKCTPY3HSL.

38. OcCHOBHBIE THIIBI CTPYKTYP HAHOMATEPHAIIOB.

39. Poms nedexroB, Bozuukaoumx B HM BerencTBue 0coGeHHOCTEM METOLOB UX IIOIyYEHHS.

40. ITpnmenenye HaHOpPa3MEPHBIX MAaTePHATIOB - MeTaIn4ecKue HaHOMaTepralbl.

41. IlpuMeHeHHEe HaHOPa3MEPHBIX MaTepuanoB - KOMIO3HIIMOHHBIE MaTepualibl ¢ HaHOPa3MEPHBIMH
YaCTHLIAMH U OTHAEJIbHBIMHU CIIOSIMH.

42. IlpuMeHeHHEe HAHOPA3MEPHBIX MarepHaloB - Kepamudeckue Marepualibl B HAaHOCTPYKTYPHOM
COCTOSTHHH.

43. IlpumeHeHUE HAHOPA3MEPHBIX MaTepualioB - [IpOM3BOACTBEHHBIE TEXHOJIOIHA.

44. IlpuMeneHue HaHOpasMepHbIX MarepuaioB - Co3gaHue 3aAIIUTHBIX, [IEKOPATHBHBIX U
H3HOCOCTOMKHUX ITOKPBITHH.

45. IlpuMeHeHne HAaHOPa3MEPHBIX MaTEPHAIIOB - DIEKTPOHHAS M 3JIEKTPO-MarHUTHAS TEXHUKA.

46. IlpumeHeHHe HaHOpPAa3MEPHBIX MaTepualioB - Mcmonp3oBaHHE HAHOMAaTEPHAIOB B OHOJIOTHH M
MEeIUIHHE.

5.3. CamocTtositesibHas paGora ofy4aromerocs.
CamocTosarenbHas pabora BKIrodaeT B cebs ciaeyroume BHAbI paboThl CTYIEHTOB: pafoTa ¢

JIEKIIMOHHBIM MaTepHalioM, IIOAroToBKa K JsabopaTopHbiM paboTaM, NOATOTOBKA K HK3aMEHY,
MIOATOTOBKA pe(epaToB U MPE3CHTAIIHIA.

Temaruka camocTosiTe/IbHOI pedpepaTrnBHOI padOThI CTYIEHTOB

Paszien 2. CiocoObl mosy4eHuss HaHOpa3MePHBIX MaTepHaIOB.

Tema 2.1. Meroasl MeXaHHYECKOTO JTHCIIEPTHPOBAHHS.

Tema 2.2. Metoas! GU3HUECKOTO AUCHIEPrUPOBAHHSL.

Tema 2.3. MeTopl XHMHUYECKOTO JUCIIEPIHPOBAHHU.

Tema 2.4. bruonoruueckue moaxoas! K NOMYYeHHIO HAHOPa3MEPHEIX MAaTEPUATIOB.

Tema 2.5. Cioco6rl KOHCOMMAANH HAHOPA3MEPHBIX TOPOIIKOB.
Pazzien 3. QU3HKO-XUMHYECKHE OCHOBBI ITOTYYEHHs HAHOCTPYKTYPHBIX MaT€pPHAIIOB.

Tema 3.1. @opmupoBaHHE HAHOMATEPHAJIOB 110 MEXAHH3MY «CHH3Y-BBEPX»

Tema 3.2. @opMHupOBaHIEe HAHOMATEPUAIOB 10 MEXAHHU3MY «CBEPXY-BHH3).
Pa3nien 4. PasmepHBbie 3aBHCHMOCTH CBOMCTB HAaHOMATEPHATIOB.

Tema 4.1. OcoGeHHOCTH TEPMOIMHAMHUYECKHX CBOHCTB HAHOCPEI.

Tema 4.2. CtpykTypa HaHOpPa3MEPHBIX MaTEPHAJIOB.

Tema 4.3. XapakTepUCTHKH JTHCIIEPCHOCTH HAHOMATEPHAIIOB.

Tema 4.4. IToBepxHOCTB, rpaHHIIbl, MOP(OIOTHS HAHOMATEPHATIOB.

Tema 4.5. DnexTpudeckue cBOiCTBA HAHOMATEPHATIOB.

Tema 4.6. PeppoMarHUTHbIE XapaKTEPUCTHKH HAHOMATEPHUAIIOB.

Tema 4.7. OcoGeHHOCTH TEIIOBIX CBOWCTB HAHOMATEPHAJIOB.

Tema 4.8. Ontrueckue xapakKTepHCTHKH HAHOCPE.



Tema 4.9. Tuddysus B nanomarepuanax.
Tema 4.10. Xumuueckue CBONCTBA HAHOMATEPHATIOB.
Tema 4.11. Mexanuueckue XapaKTepUCTHKH TUCIIEPCHBIX CPE.
Paszen 6. Mcnonp3oBaHie HaHOMATEPHAIOB B IIPAKTHYECKOH J€ATENEHOCTH.
Tema 6.1. IIpumeHeHre HAHOMATEPHAIOB B IPOMBIIITEHHOCTH.
Tema 6.2. Mcnonp3oBaHue HAHOMATEPHANIOB B GHOIOTHHHU H MEIHLIHHE.

QoHI  oueHouHbIX MarepHanoB (OOM) a1d  NpPOBEAGHMS — ATTECTAMH YPOBHS
COPMHUPOBAaHHOCTH KOMIICTCHIMH OOYyYaIOIMMXCA 110 AMCHUILIAHE oopmasiercs OTAENBHBIM
JOKYMEHTOM.

6. YYEBHO-METOAUYECKOE H NH®OPMAIIMOHHOE OBECITEYEHUE
JUCITUTIJIMHBI
6.1. KuuroobecrneueHHOCTH

HanveHOBaHUe THTEPATYpBI: aBTOP, Ton KHUI'OOBECITIEYEHHOCTbD

Ha3BaHHC, BU H3JaHUA, U3JATEIbCTBO | H3JaHUS Hannuane B snexrponnoi 6ubmiorexe Bial'yY

OcHosHas uTeparypa*

1. Pepkonkos JI.M. Hanomarepuassr: 2014 http://www.iprbookshop.ru/4593.
y4ebHoe mnocobue/ Pwpkonxos U,
JIéeuna B.B., I3wmsurypu D.J.—
ONEKTPOH. TeKCTOBBIE AaHHbLIE.— M.:
BMHOM. JlaGoparopuss 3HaHui,

2014.— 366 c.
2. Butsss IT.A. 2015 http://www.iprbookshop.ru/35501.
Hanomarepuanosenenue:  yue6HOE

nocobue/ Butaszp I1.A., CBuayHoBuY
HA., Kyuc JB.— Diexrpos.
TEKCTOBEIE JaHHBIC,— Munck:
Bonmsimas mkomna, 2015.— 512 ¢.

3. AsxnpueBckuii PA. OcHOBBI 2014 http://www.iprbookshop.ru/4575.
HaHOCTPYKTYPHOI'O
MarepuajoBeieHHa. Bo3moxxHOCTH M
npobnemel / AHapueBckuii P.A.—
ODNIEKTPOH. TEKCTOBBIE JaHHbBIE.— M.:
BMHOM. JlaGoparopuss 3Hauui,
2014.—253 ¢

JlononuuTenbHAs IUTEpaTypa

1. TexHonoruu KOHCTPYKIIHOHHBIX 2011 http://www.iprbookshop.ru/12322.
HaHOCTPYKTYPHBIX ~ MarepualoB u

TOKPBITHINA: MoHorpadus/  ILA.

Butase  [u ap.]—  Diexrpos.

TEKCTOBbIE JlaHHbIE.— Munck:

Benopycckas Hayka, 2011.— 283 c.

2. Pyncxoit AN. 2011 http://www.iprbookshop.ru/43958.
HanocTtpyktypupoBaHHbie

MeTallIHYecKue Marepuaisl/ Pynckon

AN— DNeKTpoH. TEKCTOBBIE

JaHHBIe.— CII6.: CaHkr-




[TetepOyprekuit  mONMTEXHUYECKUI
yauBepcuter  Ilerpa  Bemmxoro,
Hayka, 2011.— 270 c.

3.T'onoBuH I0.H. OcHOBEI 2012 http://www.iprbookshop.ru/18532
HaHotexHosoru#/ Tonosun FO.M.—
OJEKTPOH. TEKCTOBbIE JaHHBIE.— M.:
Mammunocrpoenue, 2012.— 656 c.

6.2. Ilepnonueckue U3 aHus
XKypnans! «Bonpockl MatepuaioBeieHus», «MarepuanoBeIeHHe.

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUILINHBI

Jlns peanu3auyy JaHHOM NHCIHIUIMHBI HMEIOTCS CHENHAIbHbBIE TOMENIEHHUs Ul MIPOBEICHUS
3aHATHH JIGKIMOHHOIO THIIA, 3aHATHH NpPAKTHYECKOro/n1abopaToOpHOrO THMA, TIPYNNOBBEIX H
HH/IMBHAYaJbHBIX KOHCYJIBTAIHM, TEKYLIEro KOHTPONS U MPOMEKYTOYHOM AaTTECTAllMM, a TaKKe
MOMEIIEHHUS Ul CaMOCTOsTeNbHOM paboThl. IlpakTuuyeckue/naGoparopHbie paGoOTHI MPOBOAATCS B
CTICLHATH3HPOBAHHBIX ayTUTOPHUSX.

JlexunoHHBIE ayAuTOpHH 000pyI0BaHBI MpoekTopamu. HoyToyK.

[lepedens HCIONB3YEMOro JIHIIEH3HOHHOTO NporpaMMHoro obecredenus: MS Windows, MS
PowerPoint.
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JIMCT IIEPEYTBEPXKAEHUS
PABOYEH MMPOTPAMMBbI JIACLHHUIIIMHBI

PaGouas nporpamma onoGpena na 20 /20 y4eOHBIH roza
IIporokon 3acenanus kapenpsr Ne oT roga
3asenyronuit kadeapoit

Pabouas nporpamma ogo6pena nHa 20 /20 y4eOHBIH roga
ITpoToxon 3acenanus kapeapsr No oT roza
3apenyronmii kadeapoii

Pabouas nporpamma ono6pena Ha 20 /20 yueOHBIi rosa
IIporoxon 3acenanus kahenps: Ne oT rozxa

3asenyromuit kadeapoi




JIUCT PETHUCTPAIIMH U3MEHEHUI
B pabouyto NporpamMMy JMCLHMITIMHBL

«MATEPHUAJIOBEJEHUE HAHOMATEPHUAJIOB U HAHOCUCTEM»
06pa3soBareIbHOM NpOrpaMMBbl HanpaBeH s noAroTosku 22.03.01 «MarepHanoBeeHne 1 TeXHONOIHH

MaTe€pHaaoB», HarpaBpJI€HHOCTh: «MaTepHEUIOBCIEGHHe H HH(PpOBBIe MNpPOH3BOACTBECHHBIE TEXHOJIOTHHY

(baxanaspuam)
Howmep BHecenbl H3MEHEHHS B YacTH/pasnesibl Hcenonuurens OcHoBanue
H3MEHEHHs paboueii nporpamMmsi ©HO (Homep u nara npoToKoa
3aceIaHus kadeapsi)
1
2
3aB. kadeapoit T® u KM / __B.A. Keyun
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AHHOTALUSI PABOYEN ITPOTPAMMBI U CIIAILIAHBI
«MATEPUAJIOBEJEHUE HAHOMATEPUAJIOB U HAHOCHUCTEM»

Hanpagnenne noarorosku
(cneuManbHOCTh)

22.03.01 «MarepuanoBeneHue U TEXHOIOTHUH
MaTepHaJioB»

Hanpasnennocts (npoduis)
MOArOTOBKH

MarepuanoseneHue U uudpoBsbie
NPOU3BOACTBEHHbIE TEXHOJIOTHH

Llens OCBOEHHSA JAHCLMILIHHEI

WsyueHre OCHOBHEIX CHELHANbHBIX, a TaKkKe (QUIMYECKHX H
MEXaHHYECKUX CBOWCTB HAHOMAaTEpPHATIOB H HAHOCHUCTEM, a TAKXKe
TEXHOJIOTHH uX mnojaydeHus. OOyuyeHHe CTYAEHTOB Hay4YHBIM
OCHOBaM BbIOOpa HaHOMarepuana /s peIIeHHs CHEeLHAIbHBIX
TEeXHHYECKHX 3a/1ay.

O611as Tpy10eMKOCTB
JIMCLIATUIHHBI

4 3au, en1.

Dopma NpoOMeKYTOYHOM
aTTecTaluu

3auéT ¢ oLleHKOH

Kpatkoe coneprkanue
JHUCLIHILIHHBL

Pasnen 1. Beenenune. Knaccugukanus qucrnepcHsIX 4acTHIL,
Pasnen 2. CniocoGrl moyyeHHs HAHOpa3MEePHBIX MAaTEPHAIOB.
Paznen 3. Ou3HKo-XUMHYECKHE OCHOBEI IIOJYYEHHUS
HAHOCTPYKTYPHBIX MarepHalioB.

Paznen 4. PasmepHble 3aBHCHMOCTH CBOUCTB HAHOMATEPHAIIOB.
Pazmen 5. Metozbl H3y4eHHs CBOMCTB HAHOMATEPHAIOB.
Pasnen 6. Micnonb3oBaHKHe HAHOMATEPHAJIOB B IIPAKTHYECKOM
JeSTeIbHOCTH.

AnHorauuio paboueil mporpaMmsl COCTaBUI
noueHt kadenpel TO u KM, k.71, B.H.Illapmumx




