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1. IIEJIA OCBOEHMS JUCITAIIIAHDI

I_IEJIB OCBOCHHSA ITHCHHILIHHEBL ((MaTCpI/IaJIOBeJIEHHe HaHOMATEPHAICB H HAHOCHCTCMD» —
H3IYUCHHE OCIIOBIIBEIX  CIETHa/IbHBIX, a4 TaKkke (IJHBH':ICCKPIX W MEXaHWYeCKHX CBOHCTB
HaHOMAaTEpHAIOB U HAaHOCHCTEM, & TaKKe TEXHONOIMH #X OOIYyYCHHA. Oﬁyqemie CTYACHTOB
Hay9IHbBIM OCHOBAM B5160pa HaHOMAaTCpHaNIa QI PEItCHHA CHCIHANBHEIX TEXHHYCCKHX 3a0ad.

Sanaum:

—  W3YYMTH OCHOBHEIE BHIBI HAHOMATEPHATIOB H HAHONOKPEITHHA;
~  H3yYHIL COBPEMEHHBIE TEXHONOTHH, 4 TaKKe YCTPOMHCIBA M UDHCHOCOGIEHMS UL
IIOJTyYEHHS HAHOMATEPHAIOB H HAaHOIIOKPBITHI;
~ TOSHAKOMHUTHECH C (H3HUECKHMH ¥ (H3MKO-XMMHYCCKUMH OCHOBAMH TEXHONOIHH
TIONIyUYeHHA HaHOMaTCPHaioB U HAHOCHCTEM.

2.

MECTO JUCITAILIAHBI B CTPYKTYPE OIIOII

I[I{CHHIIKKHEL ((MaTepHaJIOBe,I[GHHC HAHOMATEPHAJIOB H HAHOCHCTEM)?» OTHOCHTCA K

nEcIuIMEaM obgsarensuoi yacta OIIOII BO.

3. ILIAHAPYEMBIE PE3VJIBTATHI OBYYEHIA IO JACHUILIAHE

Hnaﬂapyemme PE3yIBTaThL 06yT-ICHI/IH o IHCIHIINIHEE, COOTHECCHHBIE C IINaHHPYCMBIMH

pesynprarame oceoeHHs OIIOIT (koMIeTeHIHAME K MHIHKATOPAMH HOCTHKEHAL KOMII€TEeHITHI)

QopMEpYEMEI TInanupyeMele pe3yNETaThl 00y9eHHs 0 JHUCIHIIMHE, B
e COOTBETICTBHH ¢ HHIHKATOPOM JOCTHIKCHHA KOMICTECHITHH
KOMIIETEHITHH HaumeHOBanue
HWHapkarop JOCTHXKEHHS
(k00, OLIEHOYHOTO
KOMIIETEHIINHK PesyneraTe! oOy4ueHHMs IO
cooepxcane cpezncrsa
(x00, cooeporcanue JTHUCIUATUINEE
KOMAEmeEHYUu
) uHOUKAmMOpPa)
OIK-1. OIK-1.1. 3Haer dusuueckue, | Juaer Qusuyeckme, ecrecTBeHHo- | TecToBble K
Crnocofen €CTEeCTBeHHO-HAYUHBIE | Hayussle M ODIUGHIKEHEPHBIC | KOHTDPOJIGHBIE
peliarh 3amaun | OGIEHIVKeHePHBIE  3aKOHBI M | 3aKOHBL M TPHHIMIL B CBOEH BOIIPOCHL,
npodeccHOHA | IPHHLKIBI B cBoeit | npodeccHoHanbHOH Pe3yIBTATEL
BHO#M npodeccHoHaNBHOM JeSTeNBHOCTH. H BEIIONHEHHS
HeATENBHOCTH | ASKTENIbHOCTH.H
IpaKTHYECKHX
Ha ocuoBe | OIIK-1.2. VmeeT HCIONB30BAThL | YMEET HCIIONE30BaTh OCHOBHEIC "~
NpHMEHEHHA OCHOBHBIE  SKCHIEpHMEHTAaNBHEIe | PKCICPHMCHTAJIBHAIC MECTOABI Saflaniy
@CTGCTBEHHOHa | METOMBl  ONpeneNeHHs (uanko- | ONPSACICHHA (H3HKOXHMHIECKHX
YUHBIX H | XHMHYECKHX CROWCTE MATEpUAlIOB ci‘:{HCTB MaTepHalios 1 “3113::’1“ w3
OCLUCHIDKeHEp | M MBACNHH M3 HUX, & TaiKke HAX, 4 TaioKe  TpHIJIaIHbIC
HEIX  3HAHHI, | TpUKIaAHEIe [IPOTPaMMBI H TpOrpaMME! " CpencTEa
2| TP porp aBTOMATHIHPOBAHHOTIO
METOH0B CPemCTBA  aBTOMATH3HPOBAHHOTO | rnoerTypoBAHMA TPH PeLICHHH
MaTeMaTdA4eCck | NPOSKTHPOBAHWA IIPH  PCLICHMH | ppjkeHepHbIX 38124,
OT0 aHa/M3a W | HE)KEHEePHBIX 3a1a4.
mopenuposand | OITK-1.3. Bnageer nasbikamu | Baaneer HaBBIKAMH
1 HCTIONB30BAHKSA MATEMATHYECKOTO | UCTIONB30BAHMA MATEeMATHHECKOro
anmapara [UIS OTHMCaHMs, aHANH3a, | annapata Ul OIHCAHMH, aHalH3a,
TEOPETHYECKOTO H | TEOPETHYECKOrO H
SKCMIEPUMEHTAIBHOTO SKCTIEPUMEHTANIBHOIO
HCCIeOBAaHHa H MOJICIIHPOBAHKS | HCCIE/IOBAHHA M MOIENIHPOBaHHA
GH3HYECKHX M XUMHYECKHX | QH3HYECKHX M XMMHYECKHX




GHCTEM, SBACGHHMH M IPOLECCOB,
HCTIONE30BaHus B 0o0ydYeHHH |

CHCTEM, SfBIEHHH M IPOLECCOB,
HCTIONB30BAHHA B OOY4eHHH H

npodrecCHOHANEHOR npodeccuoHanbHOR
JeSTEIEHOCTH. JEATeNIbHOCTH.
OTTK-3. OIK-3.1, 3Haer OCHOBHbIE | 3Haer OCHOBHDBIE METOLEI
Cnocoben METONEl MpOBENIeHUs H3MepeHHH, | MpoBedeHHA H3MEpEeHHIi,
MPOBOIHTH o0paboTk W mnpeacTaBneHus | o6paCork H  I[IPEACTaBJCHHA
H3MEPEHHA H | SKCHSPUMEHTAIBHBIX JAHHbIX. SKCTIePHMEHTAJIBHBIX JIAHHBIX.
HaOMIofeHH, OIK-3.2. VYMeer c¢oCTaBIsATH | YMeeT COCTaBIATE OTYETH TIO
o0padarsieaTh | OTUYETHI o yueGHO- | yueOHO-HCCIEeNOoBaTeNbCKOM
" HCC/IETOBATENbCKOH NEeATeNbHOCTH, BKJIIOYas aHallu3
HPeACTABAATE | AedaTens,HOCTH, BKNOYas aHamW3 | SKCIEPHMEHTANBHEIX PE3YNETATOR,
IKCHEGPHMEHTa | HKCIIEPHMEHTANBHBIX PE3y/bTaToOB, | CONOCTABJICHHA HMX ¢ M3BECTHBIMH

JIBHEIC HdHHBIC

ConocrapieHus HX © H3BCCTHBIMH
aHanoraMi.

dHaJIOI'aM .

OIIK-3.3. Bnapmeer HaBbikam | Bnageer HABBIKAMH
topmupoBaHus dopmupoBaHul
IeMOHCTPALHOHHOTO MaTepHalia ¥ | JeMOHCTPalMOHHOIO MarepHaia H
NpeACTABISHUA PEe3yNIETATOB | HPEACTABIICHHA Pe3ysIBTATOB CBOEH
cnoeii HCCAEIOBATENBCKOH | HCCASHOBATENBCKON IeaTebHOCTH
IeaTenbHOCTH Ha HAYYHLIX | HA HAyYHBIX KOH(EpeHLHAX, BO
xoHbepeHIInIX, BO BpeMs | BpeMst [IPOMEHCY TOUHBIX H
MPOMEXNYTOYHBIX W HMTOIOBBIX | HTOIOBBEIX aTTECTAaLHH,
ATTEeCTALMH.
TIK-1. ITK-1.1. 3=aeT THIOBEIE METOOUKH | 3HaeT THITOBEIS METONHKH
Cuocofen KOMILIEKCHOTO aHANM3a | KOMIDIEKCHOTO aHAJIMW3a CTPYKTYPHI
HCTIONE30BATE | CTPYKTYPBI H CBOUCTB | U CBOICTB
METOTHKH HAHOCTPYKTYPHPOBAHHEIX HAHOCTPYKTYPHPOBAHHEIX
KOMITJIGKCHOTO | MAaTepHanoB. MATEPHAIOB.
aHaIHu3a T1IK-1.2. Vmeer TPOBOAHTE | ¥YMeeT NpPOBONUTE HCCIEHOBAHHS
CTPYKTYDPBl M | HCCNIEGHOBAHHA  CTPYKTYPBI M | CTPYKTYPEI H CBOICTB
CBOHCTB CBOMCTB  HAHOMaTepHaJlOB H | HAHOMATEpHATIOB M H3OEIHH M3
HaHOCTPYKTYP | M3MeNdil W3 HUX B COOTBETCTBHM C | HHX B COOTBETCTBHHE ¢
HPOB  SHHBIX | TEXHHYECKO H | TEXHHYECKOH W SKCILTYaTalMOHHOH
MaTepHanoB IKCIUTYaTALMOHHOMH JOKYMeHTaLHeH.
it b1 AOKYMeHTalHeH.
HCIBITaHMH IIK-1.3. Bnageer  naseikamd | BiageeT HaBblKaMHB KOMIJIGKCHOTO
HHHOBALHOHHO | KOMIUIEKCHOFO aHalW3a | aHaJM3a CTPYKTYPE! H CBOHCIB
H TpOOYKIMH | cTpyKTYypbI u CBOHCTR | HAHOCTPYKTHPOBAHHBIX
HaHo HaHOCTPYKTHPOBEHHBIX MaTepHaNoB  JAd  HCHBITAaHHH
HHAYCTPHH MATEpHANOB Ul MCHBITAHHH | HHHOBAUMOHHOH NMPOLYKLHH HAHO

HHHOBALMOHHOH MPOMYKLMH HaHO
HHAYCTPHH,

HHIYCTDHH.




4. OBPBEM H CTPYKTYPA JUCIHAILITHAHLI

TPynOeMKOCTE JUMCITMIUTHE] COCTARMISET 3 3a5eTHRIX eMUAMIE!, 108 yacos.

TemarudeckHit miaH
thopma o0yyeHus — o4HASA

Konrakrnasa
pabota
00y JaIOmIXCs ~
C NeNaroTHYeCKIM §
o B
paboTHHKOM g S
= Q2 §
HaumenoBaH § . S QOpMEI TEKYINETO
Ne | meem w/mma | & g E o § S | XOHTpOMS yCEBAeMOCTH,
1/ | pasmenos/Te g 3 g é % § dopMa IpOMEKYTOTHOH
I M 3 % y 3 8 % g ATTECTAIHH
IOUCITUIIIHHET E 5 5 E g § (no cemecmpan)
2,
&
| & s
=
1 Pazmen 1 3 1-3 2 2 - - - -
2 Paznen 2 3 4-5 2 2 - 10 - PefiTuHr-K0HTpOIS 1
3 Pazmen 3 3 6-7 2 2 - 5 - -
4 PaB,EeJI 4 3 8'9 2 2 - 15 2 PeﬁTHHF—I{OHTPOIIB 2
5 Paspen 5 3 10-11 2 2 - - - -
Bcero 3a
3 cemecTp
Hannuye B AHCIMIUTHHE - - - - - 3 .
KIVKP
Wroro no qUCIUIIIMEE 1-18 I8 18 } 43 4 IK3aMeH

Co,uepmaﬂne JEKITHOHHBIX 3aHATHH 10 THCITHILINHE

Pazpnen 1. Beenenue. Knaccenduxanust AucnepeHbIx YacTHI,
Tema 1.1, Kiaccuguranust AMCIUEPCHBIX YaCTHIT 10 aTperaTHOMY COCTOSHHIO.
Tema 1.2, Knaccuduxanug JUCHEpCHBIX YaCTHI] TIO Pa3MEPaM.
‘Tema 1.3. Knaccuduxanus qUCNEpCHEBIX JaCTHI] IO MEPHOCTH.
Pazpen 2. Crocolp! NOJYyYeHHAs HAHOPAZMEPHEIX MATEPHAJIOB.
Tema 2.1. MeTomnsl MEXaHHYECKOTO JHCIEpTHPOBAHKS.
Tema 2.2. MeTons! $U3NIeCKOr0 NUCIEPrHPOBAHHSL.
Tema 2.3. MeToner XMMHYECKOTO JHCIIEPI HPOBAHHS.



Tema 2.4. BHOTOTHYECKHE TTOIXOAbI K HOIYYESHHIO HAaHOPa3sMEPHAIX MaTepHasioB.
Tema 2.5. CriocoOB KOHCONHAAITHE HAHOPa3MEPHLIX IOPOIIKOB.
Paszgen 3. PU3HKO-XHMHYECKHE O0CHOBBI NOJIy4eHH HAHOCTPYKTY PHBIX MATepPHAJIOB,
Tema 3.1. ®opMUpPOBaHUE HAHOMATEPHAIOB IO MEXAHH3MY KCHH3Y-BBEPX»
Tema 3.2. GopMupoBaHie HAHOMATEPHAIOB 10 MEXAHH3MY «CBEPXY-BHHU3).
Pasznen 4. PasMepHbIe 3aBHCHMOCTH cBOIicTB HAHOMATEPHAJIOB.
Tema 4.1. OcobeHHOCTH TePMOLMHAMUIECKIX CBOHCTE HAHOCPE,
Tema 4.2. CTpyKTypa HaHOpa3MEpPHBIX MATEPHAJIOR.
Tema 4.3. XapakTepMCTHKY AUCIIEPCHOCTH HAHOMATEPHAIIOB.
Tema 4.4. TIoBepxXHOCTB, IPaHHLLI, MOP(OIOrHA HAHOMATEPHATIOB.
Tema 4.5, DileKTpHUIECKUE CBOHCTBA HAHOMATEPHAJIOB.
Tema 4.6. deppoMarEHTHEE XapaKTEPHCTHKH HAHOMATEPHATIOB.
Tema 4.7. OcoOeHHOCTH TENIOBEIX CBOMCTB HaHOMAaTePHAIOB.
Tema 4.8. OnTHuecKkrne XapaKTepHCTHKH HAHOCPES.
Tema 4.9. [luddysus B HagoMarepHanax.
Tema 4.10. XuMu4ecKye cBOHCTBA HAHOMATEPHAIIOB.,
Tema 4.11. Mexarn4ecKre XapaKTEPHCTHKY THCIIEPCHEBIX CPE.
Paspen 5. Merojbl n3y4eHHs CBOHCTB HAHOMATEPHAJIOB.
Tema 5.1. MccnenoBanue pasMepHEIX XapaKTepHCTHK,
Tema 5.2. OnpepeneHne 2IEeMeHTHOIO COCTaBa.
Tema 5.3. OnpeneneHre (a3oBoro cocrasa.
Tema 5.4. MeToas! H3y4eHUA TOBSPXHOCTH.
Paznes 6. Mcnonn3oBanne HAHOMATEPHAIOB B IPAKTHYCCKOM AeATeTbHOCTH.
Tema 6.1. IIpiMeHeHHEe HAHOMATEPHAJIOB B IIPOMBINIEHHOCTH.
Tema 6.2. Hcnoap30BaHue HAHOMATEpHaIoB B OHOJOTHHE H MEIHITHHE.

Co,nepmanne NOPAKTHYECKHX 3AHATHI 10 JHCHEILTHHE

Paznen 2. Crnoco0b1 mosryaeHHS HAHOPA3MEPHLIX MATepPHAJIOB,
Tema 2.1. MeToas! MeXaHHUESCKOTO JUCHIEPTHPOBAHHI.

ConeprxaHHe IPAKTHISCKHX 3aHATHH.
HM3ydenre METOIOB MEXaHHYECKOT0 JUCIICPrUPOBAHIS MaTePHATIOB
Tema 2.2. Metons! GpH3HIECKOTO AHUCIEPTHPOBAHI.

CopeprxaHne IpakTHUSCKHX 3aHATHH.
Wzyuenne MeTOZOR (DH3MIECKOTO JHCIEPTHPOBAHUA MATCPHAIIOB
Tema 2.3. MeTopl XAMAYECKOTC AUCIEPTHPOBAHUS.

CopeprxaHie IPaKTHIECKHX 3aHATHH.

Hsyyenne METOIOB XAMUYECKOr0 AUCIIEPIHPOBAHHS MATCPHAIIOB
Tema 2.4. BHOTOTHYECKHE ITOAXOAB! X JTIOIYUCHHIO HAHOPasMEPHBIX MaTEPHATIOB.

Conepikanne 1pakTAUECKHX 3aHATHH.

HzyyeHHe OHONOTHYECKHK METOOB IIOIYYCHHs HAHOUACTHIL.
Tema 2.5. CrrocoOBI KOHCOMHAANMH HAHOPa3MEPHBIX IIOPOIIKOB.

Copepxapye IpakTHIECKHX 3aHATHH.

Hsyuenne cnocoboB NOMYYEHES MAKPOH3AESTHHA M3 HAHOMATEPHAIIOB.
Pa3gen 5. MeToan! H3y4eHHs CBOMCTB HAHOMATEPHAJIOB,

Tema 5.1. Mccnenoranne pasMepHEIX XapaKTEPHCTHK.
CozepikaHue NpaKTHYCCKHX 3aHATHH.



MsygeHne METONOB HCCNIEIOBAHES CBOMCTE HAHOMATEPHAIIOB.
Tema 5.2. OnpegeneHue 5IEMEHTHOTO COCTABA.

ComepxaHHe IPaKTHYCCKUX 3aHATHIL,

Wzyuenne METONOB HCCIASTOBAHUS CBOHCTE HAHOMATEPHAIIOB.
Tema 5.3. Onpeznenenne $a3zoBoro cocrasa.

Conep:xaHHe IPaKTAYECKHX 3aHATHI,
HMzydeHHe MeTONOB OIpeneneHns $asoBOro COCTABA CIIABOB.
Tema 5.4. MeTonb! H3yJYeHHR TOBEPXHOCTH,
Conepixague NpaKTHIECKHX 3aHITHIL
Hsydenue METONOB HCCIESIOBAHYS TOBEPXHOCTH H3AENTH H3 HAHOMATEPHATIOB.

3. OOEHOYHBIE CPEACTBA JUISI TEKYIIETO KOHTPOJIA YCIIEBAEMOCTM,
IMMPOMEKYTOUYHONU ATTECTAIIMH II0 HMTOTAM OCBOEHHS AUCIUIINHEBI
H YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJILHOUN PABOTBI
CTYAEHTOB

5.1. Texkymmii KOHTPOJXL YCUEBAEMOCTH

Bompocwi x peiitanr-kontpomo 1

1. HanoMarepransl. HaroTexHoNOr#y. 3a1aui HAHOTEXHOJIOTHIL.

2. OcoBeHHOCTH HAHOMATEPHAIOB.

3. OcHOBHEIE IPHYHHK! HHTEpPECa K HAHOMaTepHaiaM.

4. Knaccuuxaiyis BeImecTs ¥ MATEPHAIOR [0 pasMepy UACTHIL.

5. Knaccndukaliisg RaHOMaTEPHAIOR B 3aBHCUMOCTH OT XapakTEepHOTO pasMepa.

6. Knaccuduxaims MaTepEaioB IO CTPYKTYPHEIM IPH3HAKAM.

7. Hanowactropl: Hawoxnacteppl. Hamoxpmertamnsl @ymnepensr. HanoTpybku.
CymepMmonekynsl. Bromonexynsl. Munemis:. JIumocoMst.

8. KoHcomumupoBaHHBlE  HaHOMATepHaNsl:  HaHOKPHCTAIMUECKHE  MATepUalbl
Oymneputsl. PoTOHHHE KpHCTALIEL CIOHCTBIE HAHOKOMHOO3HTHL MarpHUHEIE
HaHokoMo3uTel. HanonoprcThie Marepransl. Hanoasporens.

9. Hanonucnepcnn: Hanonopomku. Hanocycrnensuu. Hanosmynscun. Hanoasposonw,

10. Knaccuuxanus JHCIEPCHBIX CHCTEM II0 arperaTHOMY COCTOSHMIO,

11. 3omm. Aspozomu. 'esm. Tlopomka.

12. Yactuma. AritoMepar. Arperar.

13. Knaccrduxanus AHCIEPCHEIX CHCTEM IO pasMepaMm.

14. Knaccupuranus HaHOMATEpHaIOB IO TEOMETPHIECKOH (opMe M pPasMepHOCTH
CTPYKTYPHBIX SIIEMEHTOB,

15, Knaccuukanus JUCIIEPCHBIX CHCTEM 110 MEPHOCTH.

Bonpochi k pedTHHr-KOHTPOJIO 2

OcHoBHEIE TPeOOBAHHS K METONAM IOTYUYCHHI HAHOMATEPHAIIOB,

Knaccrbuxanus HaHOTEXHOIOTHEH,

Crnioco6er momy4eHAs HAHOPa3MEPHBIX MaTepHaoB (00mas K1accuOHKaIu).

. OcHoBHEIE TPEOOBARMA K METONAM TIOYUeHHAS HAHOMATEPHAJIOR,

Mertoapl MexaEHdYeCKoTO mucneprupopanus. [lonydeHne HaHOMATEPHANIOB MEXAHHIECKHM
usMensueHueM. [IperMymiecTBa i HeIOCTaTKH METOMA.

6. MeTomsl MEXaHHYECKOTO [UMCIICPTHPOBAHHA. MeTONEl MHTEHCHBHOH IIACTHYECKOH
nehopmarmy (MILH). [permMyinecTBa H HEAOCTATKH METOAOB.

7. MeTonpl MEXaHHYECKOTO HHCIEPrHpOBanys, [10NyueHrHe HAHOMATEPHAIOR MEXAHHYECKHM

G L



BOEHCTBAEM Ppa3MUHBIX cpel. IIpeHMyINecTBa W HEJOCTATKH METOHoB. KaBHTAlMOHHO-
THAPOTHEaMHUSCKAH MeTo. M3MenryeHue YIIBTPa3ByYKOM. :

8. MeTomsl MEXAHHYECKOrO JHCIEpTrHpoBaHud. [loMyyeHHe HAHOMAaTEpHAIOB MEXaHHICCKHM
BO3/eHCTEHEM pasiMuHEIX cpen. [IperMylnecTsa B HeOCTaTKA METONOB. BubpauuoHHbE METOT.
VrapHo-BoieoBast 06padoTka. JeTOHAIHOHHEIH CHETE3.

9. Merozel (u3HYecKOro AUCHEprHpoBaHHA. IloMydeHHe HAHOMATCPHAIOB PACHBIICHHEM
paciasoB. [IperMymecTsa H HEMOCTATKE METONOB.

10, MeTomel (M3MYECKOr0 JHCHESPrHpOBaHHA. IlomyueHHe HAHOMATEPHAOB MCTONOM
HemapeHug-koHIeHcanus. IIpeuMyInecTsa 1 HeOCTaTKH METOIO0B.

11. Metoner Qusuyeckoro aucmeprupopanus. IlonydeHne HaHOMATEPHAIOB TO BaKyyM-
cyONHMAIHOHHOH TexHOIOrHH. [IpenMyiecTea H HEOCTATKH METOLOB.

12. Metoasl dH3UUECKOTO ARCIIEprupoBanyd. [lonyyenue HAHOMATEPHAJIOB C UCIIONB30BAHHEM
TBepaoda3HbIX NpeRpammeHui. [[peuMyTIecTsa 1 HeJOCTaTKH METOOB.

Bonpocei K peiTHHr-KoHTpOI0 3

1. ToMyueHHe HAHOMATEPHAIOB C HMCIONE30BAHHEM XMMHYCCKHX PEAKIHH — METOMBI OCAKICHHS
H COOCXACHHS, IPSAMYINSCTBA H HEXOCTATKH.

2. TlomyueHHe HAHOMATEDHANOB ¢ MCIOAB30BAHMEM XWMHYECKHX pEAKIMH — METOZ
BOCCTAHOBJIEHHS, IIPSUMYIIIECTBA 1 HEMOCTATKH.
3. TlonyueHHe HAHOMATEPHANOB  C HCIONL30BAHMEM XWMHYCCKHX pEaKiHé — METOl

rasodasHLlX XHAMHUUSCKHX PeaKklii, IpenMyecTBa i HEROCTATKH.

4. TlomyueHwe HaAHOMATEPHAIOB SIEKTPOXUMHUSCKEMH METONaMH, HpeuMylecTsa H
HEAOCTAaTKH.

5. TlomyueHHE HAHOMATEPHANOB I[yTeM COYETAHHS XHMHUUSCKHX H QH3MUECKUX NPCBPATICHUH.

6. PHONOTHYECKHE IIOXOAE! K ITOTYYCHHI0 HAaHOPa3sMEPHBIX MaTepHallOB

7. CnocoOBI KOHCONHEAAIAA Hanopa3MEpHEIX IIOPOIIKOB ~-[[PECCOBAHHE.

8. Cnoco0sl KOHCONEAANHH HaHOPa3MEPHBIX IIOPOMIKOB — CIICKAHHE.

9. CrocoGsl KOHCOMHAANKE HAHOPA3MEPHBIX IIOPOIIKOB -IIPOKATKA.

10. Cioco6b1 KOHCOMHAANHE HAHOPA3MEPHBIX TTOPOIIKOB — 3KCTPY3HAL

11. OcHOBHEIE THIBI CTPYKTYP HAHOMATSPHATIOB.

12. PasMepHas 3aBHCUMOCTE CBOHCTB HAHOMATEPHAIOB - Pa30BEIC NPEBPALLEHH.

13. PasMepHas 3aBHCHMOCTE CBOYCTB HAHOMATepHaNOB — KuHeTHYECKIe CBOHCTRA,

14. PasMepHAS 3aBUCHMOCTB CBOHCTE HABEOMATEPHANOB — JNEKTPHYECKHE CBOHCTB.

15. PasMepHas 3aBHCHMOCTS CBOHCTB HAHOMATEPHAIoB - MarHuTHBIG CBOHCTBA.

16. PasMepHAas 3aBUCHMOCTE CBOHCTB HAHOMATEPHANOB - MeXaHHIecKue CBOHCTRA.

17. Pons nedexros, Bosuukaomux B HM seaencrene ocobeHHOCTEH METOZOB MX TIOIYYCHU.

18. TlpuMeHeHre HAHOPA3MEPHBIX MATEPHAIIOB - MeTauIeCKHEe HaHOMATEPHAIBL.

19. IIpuMeHeHre HAHOPa3MepHHIX MarepuanoB - KOMIOMIMOHHBIE —MATepHaNsl  C
HaHOpasMEPHBIME YACTHIIAMHU M OTHENBHEIME CIIOAMH.
20. [TpEMeHeHHe  HAHOpa3MepHEIX — Marepuanos -  Kepamudeckme — Marepuaisl B

HAHOCTPYKTYPHOM COCTOAHUH.

21. IIpuMeneHHe HAHOPA3MEPHBIX MarepHaos - [[pOH3BOACTBEHHEIE TEXHOIOTHH.

22, [TpuMeHeHHe HAHOpasMepHHIX MarepuanoB - CosjaHHe 3alMTHBIX, ACKOPATHBHLIX H
U3HOCOCTOMKHX ITOKPLITHH.

23. | l]puMeHenne HAHOPA3MEPHBIX MATEPHAIIOB - DNCKIPOHHAS M 3JISKIPO-Mal HI [Had TCXHHIKA.

24. TIpuMerenre HAHOPa3MePHEIX MaTepuaos - Vcrons3opaHie HAHOMATEPHAIIOB B Ouooruy
H MeAUIHE.

5.2, TIpomexkyTOUHAS aTTECTANHA JI0 HTOraM OCBOCHMS TUCIAIIHHEL - SK3aMEH.

KontpojbHble BONPOCHI K IK3aMeEHY



1. Hazomarepuansl, HaHOTeXHONOrHA. 3anadH HAHOTEXHONOTHH.

2. Oco6eHHOCTH HASOMATSPHAIOB.

3. OcHOBHEIC IPHYWHEI HETEpeca K HAaHOMATSpHalaM.

4. Knaccuduxarys BEIIECTB ¥ MATOPHANIOB 10 pasMEpy HacTHll.

5. KnaccuduKaus HaHOMATEPHAJIOB B 3aBUCHMOCTH OT XapaKTepHOTO pa3Mepa.
6. Iaccubuxanus MaTepHAOB 110 CTPYKTYPHBM IIPH3HAKAM.

= HanouacTrmpr: Hasoxmacrepsl, HaHOKpHCTAWIEL PyIIEPEHEL Hauorpyoxu., CynepMOIeKybL.
BroMoeKynbl. MuIemnl, JIAnocoMeL

8. KoHCONMIMPOBAHHEBIE HaHOMAaTepHATLL HaHOKPHCTAIIHICCKHS Marepyansl. DyIIepUTHL
®oTouHEIe KpucTALIEL. CHOUCTHIE HEHOKOMIIO3HTEL. MarpuuHEE HAHOKOMIO3UTEL HaHOmOpHCTEIS
Marepuaibl. Hapoasporeiu.

9, Hanomucmepeny: Haromopomxy. HaHOCYCIEH3HH. HanoaMynscru. Haroasposot.

10. Kiaccrpuxarus OHCHEPCHBIX CHCTEM IO arperaTHoMy COCTOANMIC.

11. 3omu. Asposonu. I'eia. [lopommkm.

12. Yactuma. ArnoMmepar. Arperar.

13. Kinaccubukarnus JUCIEPCHBIX CHCTEM [0 pasMepaM.

14. Knaccuduxanpsa HAIIOMATOPHAIOB IO reoMeTpuueckoi dopme B PasMepHOCTH CTPYKTYPHBIX
SJIEMEHTOB,

15. Knaccubukanps AUCHEPCHBIX CHCTEM IO MEPHOCTH.

16. OcroBHBIE TpeOOBaHs K METOAM [OJIyUCHIS HAHOMATEPHAIIOB.

17, Knaccuakaiys HaHOTeXHOJIOI M.

18. Crioco05! IOy4eHHS HAHOPa3MEPHBIX MATCPHAIIOB (obmas knaccHMKALAL).

19, OcHoBHEIE TpeboBaHMs K METOAAM MOTyIeH s HAHOMATCPHAIIOB.

20. MeToxbl MexaHHUYecKoTo aucnepruposanusd. llomyucHHe HAHOMATCPHANIOB MeXaHHIECKHM
H3MensaeHreM. IIpeHMyIecTBa ¥ HeAOCTaTKH METOMA.

21. MeTompi MEXAHHYECKONO  MTHCTICPTHPOBAHMA. MeTonsl MHTGHCHBHOM  IUIACTHYECKOH
medopmaru (UITT). IIpermyInecTsa 4 HEAOCTATKA METOIOE.

22, MeTomEl MeXaHHYecKoro IucleprupoBands. llonydeHue HaHOMATEpHailos MEXaHH9IECKHM
BO3EHCTEMEM PpasiHYHBIX Ccped. [IpewMyIecTsa M HEZOCTATKH  MCTOHOB. KapuTanuoHHO-
FHAPOIMEAMAYECKYH METOZ. I3MENEICHHS YIBTPA3BYKOM.

23. MeroQsl MEXaHHUECKOTO IMCIepruposanus. llomydeHne HAaHOMATCpHAIOR MEXaHMYECKHM
BO3JIEHCTEHEM pa3JUHBIX cpeX. [IpeHMyInecTsa H HEIOCTATKH METONOB. BuOpaloHHEI METOLL.
Vnapro-BomHoBas o0paboTka. JeToHaITHOHHEIA CHHTE3.

24. MeToms1 (usmueckoro Jucrepruposanus. Ilomyaenue HAHOMATEPHAJIOB  PaCTBUICHHCM
pacinasoB. IIpenMyImecTsa ¥ HEOCTATKH METOROB.

25, MeTtozbl GH3HIECKOTO MECHEPrUPOBAHHA. TTonydeHne HaHOMATEPHANOB METOLOM HCIIAPCHHA-
koHpeHcanu, [penmyInecTsa B HEAOCTATKH METOROB.

26. Meronsl (H3HUESCKOro JHUCIEPTHPOBAHH. Tlonyuenue HAHOMATEPHATIOB II0 BaKyyM-
CcyGIEMAaNAOHHON TeXHONOTHA. [IpenMyIecTsa i HeTOCTATKE METO/IOB.

27. Metoasl busmseckoro mucmepraposanus. ITodyuenne HAHOMATCPHATIOB C HCIIONTF30BAHHMEM
TBepRO(BA3HEIX NpeBpaenuii. IIpeuMyiecTsa i HeOCTATKA METO/0B.

28. TlonyueHre HAHOMATCPHATOB C HCIONB30BAHHEM XHMAICCKUX peaxiuii — METOIB! OCAKICHHA
H COOCAKIEHHUS, MPEUMYINECTRBA i HEOCTATKM.

29, TlomydeHnyde HAHOMATEPHANOB C HCHOIL30BAHHEM XMMHAYECKHX peakuumil — METon
BOCCTAHOBIECHHS, IIPEUMYIICCTRBA ¥ HEJOCTATKH,

30. IonydeHwe HAHOMATEPHAIIOB ¢ MCIONB30BAHHEM XHMHIECKIX peaknuil — MeTOM rasopasHbIX
X¥MHUECKHX PEaKIHH, IPeUMYINeCcTBa ¥ HEAOCTATKH.



31. IonyueHne HAHOMATEPHATOB MEKTPOXUMHUIECKUME METOAAMK, IPEHMYIIECTBA 1 BEAOCTAIKH.
32. Tonyuenre HAHOMATEPHAIOB IIyTeM COUCTAHH XMMHICCKUX H ¢u3HYeCKEX IpEBPALIEHUH.

33. Bronormyeckue YIOIXOAs! K ITONYYEHHI) HAHOPa3MEPHBIX MaTCPHaIOB

34. CrnocoOsl KOHCOAMIANHEE HAaHOPa3MEPHEIX IIOPOIIKOB ~IIPECCOBAHUC.

35. CrocoOBl KOHCOJHIAIHAA HAHOPa3MEPHbIX ITOPOLIKOB - CIICKAHHC.

36. Crnoco6bl KOHCOMHAAIMH HAHOPA3MEPHBIX TIOPOINKOB -IIPOKaTKa.

37. CrocoOB KOHCOMMAANHHE HAHOPa3MEPHEIX HOPOINKOB - SKCTPY3HA.

38. OcHOBHEIE THIILI CTPYKTYP HAaHOMaTepHAaIOB.

39. PasmepHas 3aBHCHMOCTb CBOHCTB HAHOMATEPHATIOB - Pa30BEIC NPCBPAIICHILL.

40. PasMepras 3aBHCHMOCTh CBOHCTB HAHOMATEPHAIOB — KuneTHdgecKue CBONCTBA.

41. PasMepHas 3aBHCHMOCTD CBOXCTB HAHOMATEPHAILOB — DnexrpUyecKue CBOHCTBA.

42. PasMepHas 3aBHCHMOCTb CBOKCTB HAHOMATEPHANOB - MaTHUTHEIE CBOHCTBA.

43. PasMmepHAT 3aBHCHMOCTB CBOMCTB HAHOMATEPHATIOR ~ MexaHnuecKue CBOHCTEA.

44. Poms nedexros, BosHukaomux 8 HM senencrane ocobernocrelf METOIOB HX MOIYYSHHL.

45, IlpuMeHeHHE HAHOPA3MEPHBIX MATEPHAIIOR - MeTannauecKiue HaHOMaTePHabL.

46. TlpuMeHeHHe  HAHOPA3MEPHEIX — MATepHasIOB - KoMmo3MIHOHHEIE  MaIepHamel C
HAHOPA3MEPHBIMH JaCTHIIAME ¥ OTACIBHBIMH CIIOSMH.

47. TlpuMeneHHe HaHOPAa3MEPHEIX MaTEPHaioB - KepaMuieckue MaTcpHalbl B HAHOCTPYKTYPHOM
COCTOSTHYH.

48. IIpuMeHEeHHE HAHOPA3MEPHBIX MaTePHAlIoB - IIpOx3BONCTECHHBIC TCXHOIOTHH.

49. [lpumereHne HAHOPA3MEPHBIX MATCPHAIOB - Co3lagye 3AlMHTHBIX, JCKOPUIUBILIX H
A3HOCOCTOMKMX HMOKPEITHH.

50. IIpuMeHeHHEe HAHOPa3MEPHBIX MATEPUANOB - DIEKTPOHHAS H JJIEKTPO-MArHUTHAL TCXHUKA.

51. IIpAMeHeHHEe HAHOPA3MEPHEIX MaTepranos - Hcroms30Banyie HAaHOMATCPHATIOB B OHONOTHH H
MEIULHHE.

5.3. CamocTosTeabHas padoTa 00y4aonerocs.

CamMocToaTenbHas pafoTa BKIOYaeT B ce0s CIre/yrolnye BHAB! pabOTH CTYACHTOB: pabora c
JIEKIFONHEIM MATEDHANOM, [OATOTOBKA K Ja6OparopHbIM paboTaM, IOATOTOBKA K SK3AMEHY,
TIOITOTORKA pedepaToB U HPe3eHTALMIA.

TemaTHKA caMOCToNTeILHOH pedepaTHBHOI paboThl CTYIEHTOB

Pazaen 2. Crocolbl 11oJ1y4ecHHs HAHOPA3MCPHBIX MATCPHAIOD.
Tema 2.1. MeTonpl MEXaHHYESCKOTO JUCIICPTEPOBAHHKA.
Tema 2.2. MeTonE QH3HEECKOT0 JHCIICPTUPOBAHIA.
Tema 2.3, MeTobl XUMHUSCKOIO JHCIICPrHPOBaHHL,
Tema 2.4. Bronormgeckue HOIXOAB! K MOIYIEHHIO HAHOPa3MEPIBIX MaTePHAIIOB.
Tema 2.5. CriocoOLI KOHCONUIANUY HAHOPa3sMEPHSIX IIOPOIIKOB.
Pasnen 3. ®H3HK0O-XHMHYIECKHE OCHOBBI MOJIYyYeHHA HAHOCTPYKTYPHBIX MATCPHAIIOB.
Tema 3.1. GopMupOBaHHE HAHOMATEPHAIIOB IO MEXAHH3MY (CHHM3Y-BBEPX)
Tema 3.2, QopMHpOBaHHE HAHOMATEPHUATIOB JI0 MEXAHHU3MY (CBEPXY-BHH3Y.
Pasges 4. PasMepHbIe 3aBHCHMOCTH CBOMCTB HAHOMATEPHAJIOB.
Tema 4.1. OcoOEHHOCTH TEPMOAHHAMUIECKHX CBOUCTB HAHOCPEL.
Tema 4.2. CTpykrypa HaHOPa3MEPHBIX MarTepHaos.
Tema 4.3. XapakTepucTHKH JHCIIEPCHOCTH HAHOMATEPHATIOB.
Tema 4.4. TTOBEPXHOCTE, IPAHALE, MOPGOJIOrHs HAHOMATCPHATIOB.
Tema 4.5. DneKTpHUeCKHe CBOMCTBA HAaHOMaTEPHATIOB.



Tema 4.6, OeppoMarHuTHBIE XapAKTEPHCTHKA HAHOMATECPHATIOB.
Tema 4.7. OcoGeHHOCTH TEIIOBLIX CBOMCTB HAHOMATCPHAIIOB.
Tema 4.8. OnTHYECKHE XapaKTePHACTHKH HAHOCPEL.
Tema 4.9. Tupdysus B HaHOMATEpHATAX.
Tema 4.10. Xumudeckne cBOHCTBA HAHOMATEPHAIIOB.
Tema 4.11. MeXxaHHYeCKHE XapaKTePUCTHKA JHCIICPCHBIX CPELl.
Paznen 6. Hemosb30BaHHE HAROMATEPHA/I0B B NPAKTHYECKOH NefATeIbHOCTH,
Tema 6.1. TlpuMeneHe HAHOMATEPHATIOB B TIPOMBIILICHHOCTH.
Tema 6.2. Vicnoab30BaHAe HAEOMATEPHANOB B OHOIOIHHM H MEAHIUHE.

@omy  ouemounsx Marepuano (QOM) ama  UpOBEACHHL ATTCCTAMH  YPOBHA
¢hOPMHUPOBAHHOCTH KOMIICTEHIUH o0yYAOLIKCS TI0  IHCIHIIIHII® oOopMILETCA  OTASTHHEIM
NOKYMEHTOM.

6. VAEBHO-METOXHYECKOE 1 NHOOPMAINIMOHHOE OBECIIEUEHUE

JACITUILIAHBI
6.1. KuurooGecnedeHHOCTH
KHUTI'OOBECIIEYEHHOCTD

HarMeHOBaHHE JIUTEPaTyPEL: aBTOP, Tox KOHH%CEBO OKSCMILILIPOB Hamuyue B

HA3BaHWe, BA U3aHud, H3aTelbCTBO | H3JaHHA n3NaruH B GrOmOTexe 3NEKTPOHHOM
Bial'Y B COOTBETCTBHA C | oo e Bl
PI'OC BO
OcHopHas JuTeparypa™

1. Proxonxos .M. Hamomarepuansl. 2014

yueGHOe mocobue/ Prpxonxos L., http://www.iprbook
Népuna B.B., sumzarypu O.JL— shop.ru/4593.
NeKTPOH. TEKCTOBBIC JaHHBIES.— M.:

BUHOM. Jlaboparopus  3HAHHIK,

2014.— 366 c.

2. Butazp [T.A. 2015

Hanomareppanopenenne:  ydebHoe http://www.iprbook
mocobue/ Buass ILA., CeulyHOBAY shop.ru/35501.
H.A., Kyuc JB— OaekTpoH.

TeKkcTOBHE  JaHEble—  MHHCK:

Brumoiimas mxona, 2015.— 512 ¢.

3. Amngpuesckuit P.A. OcHOBH 2014 http:/fwww.iprbook
HaHOCTPYKTYPHOTO shop.ru/4575.
MaTepyanoBeleHHs. BO3MOKHOCTH H

npoGiaemsl / AmppuescKuii P.A—

JNEKTPOH. TEKCTORBIC JAHHBIS.— M.:

BUHOM. JlaGoparopus  3HaHHH,

2014—253 ¢

HononeATeNpHas THTepaTypa

1. TexHOMOTHH KOHCTPYKIMOHHBIX 2011 http://www.iprbook
HAHOCTPYKTYPHBIX ~ MarepHajioB H shop.ru/12322.
nokperThii:  Mosorpadma/  ILA.

Bursss [ ap.J—  DUEKTPOH.

TEKCTOBElE  HAHHBIE—  MHHCK:

Benopycckas Hayka, 2011.— 283 c.




HaHOCTpyKTYpHPOBAHHEIE shop.ru/43938.
MeTajuIigecKue Marepuaibl/ Pynckoi
AN— DJIeKTPOH. TEKCTOBBIE
JNaHHBIEe.— CIIG.: CaHkT-
INeTepOyprexkuit HOJHTEXHAUSCKHI
yuusepcurer ~ Iletpa  Bemukoro,
Hayxa, 2011.—270 c.

2 Pynckoit AL 2011 http://www.iprbook

manoTtexnomoruit/ Tomosun H0.M.— shop.ru/18532
DJIeKTPOH. TeKCTOBBIE JAaHHbe.— M.:
MammuzocTpoenue, 2012.— 656 c.

3.TonosuH 10.1. OcHOBHI 2012 http://www.iprbook

6.2. IlepuoxuuecKue H3TAHUS
Kyprast «BoIpocsl MaTepHATOBEACHU?, «MarepHaOBEICHHSY.

6.3. UuTepHeT-pecypenl
www.materialscience.ru,

http://xn--80aagiccszezsw.xn--p1ai/
hitps://www.crys.ras.ru/

7. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHE JTACHUIIIAHBbL

Jl7ist peanu3aiyy JaHHOH JMCIIUILIHHE! IMEIOTCS CICIHAIIBHBIC [IOMEIIEHHS A1 IPOBEIeHU
3QHSATHH JIEKIHOHHOTO THIA, 3aHITHH IIPAKTHIECKOr0/1aboparopHoro  THIA, TIPYIIOBBIX U
MHIMBAIYaJbHEIX KOHCYIBTAUUH, TEKYIIEro KOHTPOJA H IPOMEIKYTOYHOH arTecTalldy, & TaKkkKe
[TOMEINeHHs sl CAMOCTOSITEbHOM paboTEL. IIpakrudeckue/mabopaTopHbIe paboTEI IPOBOIATCS B
CIIEeMUAIH3APOBAHHEBIX AyIHTOPHAX.

JIeKIIMOHHBIE ayIUTOPHH 000PYI0BaHbl IPOEKTOPaMH. HoytOyk.

[TepeueHDb HCIIOMB3YEMOT0 JIMIECH3MOHHOI0 IPOrpaMMHOTO obecreuennsa: MS Windows, MS
PowerPoint.
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