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1. IEJIM OCBOEHUS JUCIUIIJINHBI

LIGJIB OCBOCHHA JUCIHUIITIMHBI — U3YYCHUEC OCHOBHBIX CHEIHAJIbHEIX, 4 TaK)Ke (I)I/I3I/I‘ICCKI/IX u
MEXAHUYECKUX CBOMCTB HaHOMATEepHaJIOB U HAHOCHUCTEM, a TAKXE TEXHOJIOTHUA HX IIOJIYYEHHUS H
HaHCCCHHUA B BUJC HOKpBITPIfI. O6y‘l€HI/IC CTYICHTOB HAYy4YHBIM OCHOBaMm BH60pa HaHOMarepuaia Ijist
PCHICHHS CIICHATIBHBIX TEXHUYECKUX U MaTEPHAIOBEAYECKHUX 3a/1au.

Sagauu:

— HM3Y4YHUTb OCHOBHBIE BUJIbI HAHOMATECPHAJIOB U HaHOHOKpBITI/Iﬁ;
— H3YYHUTH COBPEMCHHBIC TECXHOJIOTUH, a TaKXXe YCTpOfICTBa u HpI/ICHOCO6J'ICHPI5{ AT TIOJTYyYEHU S
HaHOMaTepuajioB U HaHOHOKpBITHﬁ;

= TIO3HAKOMUTLCS ¢ QU3MYIECKUMH M (HU3MKO-XUMHYECKHMHI OCHOBAMH TEXHOJOTHIA OJyYeHH s
HAHOMAaTEepUAJIOB U HAHOCHCTEM.

Jucnumnnna

2.MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII

«MarepuanoBenenue

HaHoMarepualioB

U  HaHOCHCTEM»

OTHOCHUTCI K

MMCLMIIMHAM 4acTd, pOpMUpyeMOl ydacTHHKaMu 06pa3oBaTesbHbIX oTHOmeHHH OIIOIT BO.

3. INTAHUPYEMBIE PE3YJIGTATBI OBYUYEHMUSI I10 AUCIUTIIINHE

Ilnannpyemble pesynbrarsl 0Oyd4eHHS MO JUCLHILIMHE, COOTHECEHHBIE C IIaHUPYEMBIMHU
pesynbraramu ocBoenust OITOIT (koMneTe UMY U MHAMKATOPAMH J10CTIIKCHIS KOMIIETEHIIN )

IInanupyemble pesynbrarsl 0GydeHus 10 IHCLUUILTHEE, B

Dopmupyembie COOTBETCTBUH C UHJIMKATOPOM JOCTIIKEHHS] KOMIIETEHIIUH Hammeros
KOMITETEHIIHNHI aHge
Wnpukarop moctmxenns
(k00, codepoicanue A — Pesynsrarer 06yuenus mo OLIEHOYHOT
) (K00, codeporcanue uUHOUKamopa) S SRt
I1IK-1.1. 3Haer OCHOBHBIE THIIBI | 3HAET OCHOBHBIE TuIel | TecToBBIC
METAUTHYECKUX, METaJUIMYECKHX, BOIIPOCHI,
[IK-1. CnocoGen HEMETAJUTHYECKUX U | HEMeTaJUIMYECKUX U | IpaKTHyec
HCIIOJIE30BATE  HA | yoMITO3MIHOHHBIX MaTepHaJIOB | KOMIIO3UITHOHHBIX KHe
TIPAKTUKE  SHAHUA | hasipynoro HasHAYCHHAS MaTepuajoB Pa3JIMYHOrO | 3aaHus
00 OCHOBHBIX Ha3HAYCHUS
THIIAX
METaJNINYECKUX, [IK-1.2. VMeer wucnonn3oBarh | Ymeer HMCIIOJIb30BATh BIIMSHUE
HEMCTAJUIMYECKUX | BUsIHHE dbazoBoro u | pa3oBoro wu CTPYKTYpHOTO
51 CTPYKTYPHOTO  COCTOSIHMS  HA | COCTOSIHMS ~ HA  CBOMCTBA
KOMITO3UITMOHHBIX CBOMCTBA MaTepHuason MaTepHajioB
MaTepHalioB
Pa3IMYHOrO ITK-1.3. Biazmeer crmocobHOCTEIO Baapeer CIOCOOHOCTRIO
Ha3HAYCHMS, O | HCIIONIB30BaTh ~ HA  IIPAKTHKE | HCHONB30BaTh Ha [IPaKTHKE
BIIMSHUA  (DA30BOTO | COBpeMEHHBIE IIPE/ICTaBICHHUS | COBDEMEHHBIE IPEICTABICHHS
u CTPYKTYpHOTO | HAyK 00  OCHOBHBIX  THIIAX HayK 00 OCHOBHBIX THIIax
COCTOSIHUS Ha | METAJUTHYECCKHUX, METaJUINYECKHUX,
CBOMCTRA HEMETaJNINYECKUX U | HEeMETaJUIMYeCKUX u
MaTepuaoB KOMIIOSUIIMOHHBIX ~ MaTe€pHaoB | KOMIIO3HUIMOHHBIX
Pa3IUYHOTO Ha3HAYEHUS MarepuaoB PazIHYHOro

Ha3HaAYCHUS




4. OGbEM U CTPYKTYPA TUCHUIIJIMHBI

TpynoeMKoCTh TUCIMILIHHBI COCTABIISET 3 3a4€THBIX eMHHIEL, 108 4acos.

TemaTuuecknii mian
(hopma oOyuenus — ounast

KonrakTHas pabora
00yYaroImmxcst y
C MeJarOTHYECKUM B §
pabOTHHKOM = S
Haumenona 3 “é § DOopMBI TEKYIIETO
HHE TeM é‘ = i o L KOHTPOJIS
Ne |  wwmm § % E é E S yCIIEBAEMOCTH,
n/ | pa3naenos/T S B S 8 g § bopma
I M S S = 0 2 59) S IIPOMEXXYTOUHOM
JUCIUILIHH E % % § S § aTTecTaIUuu
BI = QD; g S 2 (no cemecmpam)
> 3 3
= kS S
= = ®
1 Paznen 1 6 1-3 2 - 2 9 - -
3| Pasnen2 | 6 | 46 2 . 4 | 24 | 2 KE?EEL
5 Paznen 3 6 7-9 2 - - 9 - -
6| Pasnend | 6 | 10-12 | 2 : 4 | 24 | - K}:ﬁ;ﬁ;
fi Paznen 5 6 13-15 2 - 2 2 - -
9 | Paszen6 | 6 | 16-18 | 2 - 4 24 | 2 KI; f{‘;;i‘;;
Bcero 6 1-18 18 - 18 36 4 JK3aMeH

Coaep;xalme JEKIMUOHHBIX 3AHATHH 110 AUCHUIIIINHE

Pazzen 1. Beenenne. Kinaccndukaums JNUCIIEPCHBIX YACTHII.
Tema 1.1. Knaccubuxanms aucrepeHsx gacTi 1o arperaTHoOMy COCTOSIHMIO.
Tema 1.2. Knaccuduxarnms AUCHIEPCHBIX YaCTHIL II0 pa3sMepaM.
Tema 1.3. Knaccugukarus AMCTIEPCHBIX YaCTHIL II0 MEPHOCTH.
Paznen 2. Cnoco6er monyuenus HAaHOPAa3MEPHBIX MaTEPUAJIOB.
Tema 2.1. Merozsl MexaHHUecKoro M CIIEPTUPOBAHHS.
Tema 2.2. Metons! pu3uueckoro JUCIIEPrUPOBAHHUS.
Tema 2.3. Metonsr xumMugeckoro JMHCIIEPTUPOBAHUS.
Tema 2.4. Bruonoruyeckue momaxoms: k TIOYHEHHIO HAHOPa3MEPHBIX MaTepHaJIOB.
Tema 2.5. CiocoGwI koHCOMM AN HaHOPA3MEPHBIX ITOPOIIKOR.
Paznen 3. ®usuxo-xumideckue ocHOBLI TIOJIyICHHUST HAHOCTPYKTYPHBIX MaTepPUAIIOB.



Tema 3.1. @opmMupoBaHKEe HAHOMATEPUAIIOB [0 MEXAHU3MY «CHH3Y-BBEPX)
Tema 3.2. @opMHpOBaHHE HAHOMATEPUAJIOB [I0 MEXAHU3MY «CBEPXY-BHHU3Y.
Paznen 4. PazmepHble 3aBUCUMOCTH CBOWCTB HAHOMATEPHAJIOB.
Tema 4.1. OcoGeHHOCTH TEPMOAMHAMHYECKHAX CBOMCTB HAHOCPE.
Tema 4.2. CtpykTypa HaHOpa3MEpHBIX MaTEPHUATIOB.
Tema 4.3. XapaKTepHCTHKH AUCIIEPCHOCTH HAHOMATEPHATIOB.
Tema 4.4. TloBepxXHOCTB, IPaHUIIEL, MOP(OIOTUSI HAHOMATEPUATIOB.
Tema 4.5. DnexTprudeckre cBOMCTBA HAHOMATEPUAJIOB.
Tema 4.6. ®eppoMarHuTHEIE XapaKTEPUCTUKH HAHOMATEPHAIIOB.
Tema 4.7. OcoGeHHOCTH TEILIOBBIX CBOHCTB HAHOMATEPHAJIOB.
Tema 4.8. OnTHueckue XapakTEpHCTHKUA HAHOCPE].
Tema 4.9. Tuddysus B HaHOMarepuaiax.
Tema 4.10. XuMuueckue cBofCcTBa HAHOMATEPHATIOB.
Tema 4.11. Mexannyeckue XapaKTEpUCTUKH UCTIEPCHBIX CPEI.
Pasnen 5. MeTonpl H3y4eHHs CBOMCTB HAHOMATEPUATIOB.
Tema 5.1. MccnenoBanue pa3MepHbIX XapaKTEPHUCTHK.
Tema 5.2. Onpenenenue 3JIEMEHTHOTO COCTARBA.
Tema 5.3. Onpenenenue ¢Ga3zoBoro cocraga.
Tema 5.4. MeTob!I U3y4eHHUS HOBEPXHOCTH.
Paznen 6. Mcnonp3oBanne HaHOMAaTePHAIOB B IPAKTHIECKOH €ATELHOCTH.

Tema 6.1. [Ipumenenne HaHOMAaTEPHAIOB B MPOMBIIILICHHOCTH.
Tema 6.2. Ucnionp3oBanue HaHOMaTE€PHAJIOB B OHOJIOTMMH U MEIHITHHE.

Conepsxanue 1a60paTOPHBIX 3aHATHIA 110 THCHMILIHHE

Pasyien 2. CrocoGsI mosty4eHus: HaHOPa3MepHbIX MarepHaoB.
Tema 2.1. MeToz1bl MEXaHHYECKOTO UCTIEPTHPOBAHHS.
Coneprxanue 1a00paTOPHBIX 3aHATHIA.

I/IsyquHe METOI0B MEXAaHUUYECKOI'O ,Z[I/ICHepFI/IpOBaHI/I}I MaT€pHuajioB
Tema 2.2. Merons! ¢puzuyeckoro JHCIIEPTHPOBAaHHSI.

Coneprxanue 1ab0paTOpHBIX 3aHATHIL,
Hsyuenne MeTON0B (PU3UUECKOTO UCTIEPrUPOBAHHS MaTepuasoB
Tema 2.3. MeTozibl XHMHYECKOTO IUCTIEPrHPOBAHHS.

Coneprxanue 1abopaTOpHBIX 3aHATHIA.
V3ydeHne METONOB XHMHYIECKOTO UCTIEPruPOBAHHIS MaTepuajoB
Tema 2.4. Buonoruueckue moaxoas! TIOJTyI€HUIO HAHOPAa3MEPHBIX MATEPUAJIOB.
ConepxxaHue 1a60paTOPHBIX 3aHSTHIL.,
M3ydenne Ononornyeckux METOAOB MONYYEHHs HAHOYACTHIL,
Tema 2.5. Crioco6sI KoHCOMH AN HAHOPA3MEPHBIX MTOPOIIKOB.
Conep:xanue 1a6opaTOPHBIX 3aHATHIL,
M3y4enue criocoGoB mosyuenus Makpousenuii u3 HaHOMAaTepHaJIOB.
Paznen 5. Meroasl uzydenns cBoiicTs HaHOMaTepHuasos.
Tema 5.1. MccnenoBanue pasMepHbIx XapaKTepUCTHK.
Conep:xaHue 1aGOpaTOPHBIX 3aHATHIL.
M3yuenne MeToNnoB HccnenoBanus CROMCTR HAaHOMATEPHAJIOB.
Tema 5.2. Onpenenenue 3MeMeHTHOrO cocTasa.
Conepixanue 1ab0paTOPHBIX 3aHATHIA.



I/ISY'-IGHI/IG METOJZIOB UCCJIEJIOBAHUS CBOMCTB HaHOMaTepHaJiOB.

Tema 5.3. Onpenenenue pazosoro cocrasa.

ConepxaHue 1a00paTOPHBIX 3aHATHUIL.

I/IBY‘IGHI/IG MCTOOOB OIIPCACIICHU A (I)a3OBOFO COCTaBa CIIJIaBOB.

Tema 5.4. MeToznp! u3y4eHHs TIOBEPXHOCTH.
Cozepxanne 1abopaTopHBIX 3aHATHI.

I/I3yquHe MCTOIOB HCCJICIOBAHUS ITOBEPXHOCTHU U3ACIIUN U3 HaHOMaTECpHaJioB.

5. OLEHOYHBIE CPEJICTBA JIISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IPOMEXYTOYHOU ATTECTALMM 110 MTOTAM OCBOEHMWS JUCIUILIAHBI
I YYEBHO-METOAMYECKOE OBECHEYEHUE CAMOCTOSTEJBHOI PABOTEI
CTVIEHTOB
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Texymmii KOHTpPOJIL yenieBaeMocTH
Bompock! x pedTHHT-KoHTpoITIO |

Hanomarepuainsl. HanoTexHonorny. 3a1aun HaHOTEXHOIOIH’IL.

OcobeHHOCTH HaHOMATEePHAIIOB.

OCHOBHBIE IPUYMHEI HHTEPECA K HAHOMATEPHAJIAM.

Kiaccudukarms Bemects u MaTepuasos mo pasMepy 4acTHil.

Kraccndukarms HaHOMaTepuaaoB B 3aBUCHMOCTH OT XapaKTepHOro pa3Mepa.

Knaccuduxarus marepuanos mo CTPYKTYPHBIM IIPU3HAKAM.

Hawnowactuner: HanoknacTepsr. Hanoxpucrasmisr. ®ymepenst. Hanorpy6ku. Cynepmonexyiisi.
bromonexymbr. Munemiel. JIMmocomsl.

Konconnnuposanuble HamoMaTepuaisr: Hanoxpucrammueckne Marepuainsl.  DymiepuTsl.
®oroHHBIE  KpHCTAUTBL.  CIIOUCTBIE  HAHOKOMIIO3HMTEL Marpuunble  HaHOKOMITO3HTEL
Hanonopucterie marepuarsr. Hanoasporemnmu.

Hanonucnepcru: Hanonopomku. Hanocycnensuu. Hanosmysscun. Hanoaspozommu.
Knaccuduxanms aucnepeHsIx cucrem mo arperaTHoMy COCTOSTHHIO.

3omu. Asposomu. lemmu. TTopommkw.

Hactuna. Aromepar. Arperar.

KJ’IaCCI/I(bI/IKaI_IHH AHCIICPCHBIX CUCTEM ITO pasMepam.

Knaccnuxarmst manomarepuainos mo TEOMETPHIECKOH (opme U pasmepHOCTH CTPYKTYPHBIX
3JIEMEHTOB.

Krnaccudukarms nucnepcHsix cucrenm mo MEpPHOCTH.

Bomnpocer k peiitunr-xontporto 2

OcHoBHEIE TpeGOBaHMS K METOAM TIOJTyYCHUST HAHOMATEPHAIIOB.

Knaceuduxarnms nanorexuooruis.

Crioco6s1 monmyyenns HaHOPa3MEpHBIX MaTepHasoB (00Ommas Kitaccudukarus).

OcHoBHBIE TPeGOBAHHS K METOIAM IOJTy9EeHHs HAHOMATEPHUAIOB.

Metonsr Mexanuueckoro aucriepruposanus. Ilonyyenne HaHOMaTepuanoB MexaHHYECKIM
u3messueHueM. Ipenmymectsa u nenocrarkn Metona.

Meronsr  mMexanmdeckoro AUCIICPTHPOBAHUSA.  MeTONbl  MHTEHCHBHOH  mmacTHYeCKOi
nedopmanyu (UIT]T). IIpenmymecTna u HemocTAaTKH METOJIOB.

Mertonsr mexanmueckoro AucIeprapoBanus. Tlomyyenne HaHOMAaTephanoB MexaHHuecKiM

BO3JICHCTBUEM DPa3IHYHBIX CpeI. IIpenmymectBa u Hemocrarkm meronon. Kasuranuonno-
TUAPOHHAMUYECKUH MeTo. V3MenbueHne YIIETPa3BYKOM.

MeTO,III:I MEXaHHNYECKOTO AUCIIEPTUPOBAHMU]. HOHyHCHI/IC HaHOMaTepuajioB MCEXaHUYECKUM
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BO3/ICHCTBHEM pa3NMMYHBIX cpex. [IpermymiecTBa W HEIOCTATKM METONOB. BuOpalMOHHBIA
METOJl. YIapHO-BOJIHOBas 00paboTka. JleTOHAIIHOHHBINA CHHTES.
Meronel  ¢usmyeckoro aucnepruposaHus. [lomydeHne HaHOMATEpUAloOB pPacHbUIEHHEM
paciutaBoB. [IperMyIecTBa 0 HeIOCTATKH METOJIOB.
Mertonp! ¢usudeckoro JucrneprapoBanus. IlonydeHne HaHOMaTepHAIOB METONIOM HCIIAPEHHU-
KOHJIeHcaluH. [ [peuMyInecTBa H HeOCTATKH METOIOB.

Meronsl  dusuueckoro aucneprupoBanus. IlomydeHWe HaHOMArepHaaOB IO BaKyyM-
cyOnMManUOHHOM TeXHOIOTHH. [IpeuMyIecTBa H HEeI0CTATKH METOIOB.
Meronpr ¢usmyeckoro aucneprupoBanus. [loqydeHne HAHOMATEPHANOB C HCIOIB30BAHHEM
TBepro(dazHbIX npeBpaineHuii. [IpeuMyInecTBa 1 HeOCTaTKH METOIOB.

Bormpocs! k peHTHHT-KOHTPOITIO 3

[Tony4yeHre HaHOMATEPHAIOB C HCIIOIB30BAHHEM XMMUYECKUX PEAKIIHH — METOIBI OCAKIECHHS
U COOCaXIECHHUs, IPEUMYIIIECTBA M HEIOCTATKH.

[lonmy4yeHnre HaHOMATEPHANIOB C HCIOTB30BAaHHEM XHMUYECKHX PEAKIIHIH — METOJ
BOCCTaHOBJIEHUs, IPEUMYIIECTBA U HEIOCTATKH.

Ilony4yeHre HAHOMATEPHAIIOB C MCIOIB30BaHUEM XHMUYECKHUX PEAKIIHH — METOJ razo(a3HbIX
XMMHYECKHX PEAKINH, IPEUMYINeCTBa U HEJOCTATKH.

[lonyyenue HAaHOMATEPHATIOB 3JIEKTPOXHMMHYECKHMHI METOIAMH, TIPEHMYIIECTBA 1
HEIOCTaTKH.

Iony4eHne HaHOMATEPUAIOB IyTEM COYCTAHHS XMMUIECKHX U (DU3HUECKAX [IpEBpaIllCHUH.
bronornyeckue moxxozsl K moTy4eHHI0 HAHOPA3MEPHBIX MaTePHAIIOB

Cri0co0b! KOHCONMMIAMK HAHOPA3MEPHBIX MOPOIIKOB -TIPECCOBAHHE.

CriocoObI KOHCOMMAAIMH HAHOPAa3MEPHBIX MOPOIIKOB — CIIEKAHHE.

CriocoObI KOHCONUIAIIMH HAHOPA3MEPHBIX TIOPOIIKOB -IIPOKATKA.

- C10co6bI KOHCOMM /ALY HAHOPA3MEPHBIX [IOPOIIKOB — 3KCTPY3HSL.

. OCHOBHEIE THIIBI CTPYKTYP HAaHOMATEPHUAJIOB.

. PasmMepHas 3aBHCHMOCTB CBOMCTB HaHOMATepHAIIOB - Da3oBbIe MIPEBpaIIEHUSI.

. PasmepHas 3aBHCUMOCTE CBOMCTB HAHOMATEPHANIOB — KHHETHYECKHE CBONCTRA.

. PasmepHras 3aBHCUMOCTE CBOICTB HAHOMATEPHAIIOB — ONeKTpHYECKHE CBOMCTRA.

. PasmepHas 3aBuCHMOCTE CBOICTB HAHOMAaTEpPHAIOB - MAarHUTHBIE CBOMCTRA.

. PasmepHas 3aBuCHMOCTE CBOMCTB HAHOMATEPHAIIOB - MexaHHJecKre CEOHCTRA.

. Ponb nedexros, Bozuukaromunx 8 HM BeieacTBre 0coGeHHOCTEH METOJIOB UX IIOJIyYEHHUS.
. IlpuMenenre HaHOPa3MEPHBIX MaTepHAIOB - MeTaueckye HaHOMAaTEepHAJIBI.

. Ilpumenenre HaHOPa3MEPHBIX MaTepHaIOB - KOMIIO3HIIMOHHEIE MaTepHabl ¢

HaHOpa3sMEPHBIMU YaCTHLAMH U OTJAEIBHBIMU CIIOSMH.

IIpumeHenne HaHOpa3MepHEIX Marepuanos - Kepamnueckue MaTepualibl B HAHOCTPYKTYPHOM
COCTOSIHUH.

IIpuMeHeHre HAHOPA3MEPHEIX MaTePHaoB - [IPOM3BOICTBEHHDIE TEXHOMON ML

IIpuMenenre HaHOpa3MepPHBIX MaTepHaiIoB - Co3anue 3alIUTHBIX, IEKOPATHBHBIX U
U3HOCOCTOHKUX MOKPBITHA.

IIpumenerne HaHOPa3MEPHBIX MaTEPHANOB - DNEKTPOHHAS 1 SIICKTPO-MAarHUTHAS TEXHHUKA.

[Ipumenenne HaHOpa3MEPHBIX Marepuanos - Mcnons3oBanue HAaHOMAaTepUAJIOB B OMOJIOTHH 1
MEJUIIUHE,

5.2: HpOMe)KyTO'-lHElSl aTTeCTalus 110 UTOraM OCBOECHHUS AUCIUIIIIMHEI — YK3aMeH.

KOHTpOJ'II)HI)Ie BOITPOCHI K 9K3aMEHYy

1. Hanomarepuansi. Hanorexuonoruu. 3anaun HAaHOTEXHOJIOTHHA.
2. Oco0eHHOCTH HAaHOMATEPHATIOB.



OcHOBHBIE IPMYMHEI HHTEPECA K HAHOMATEPHATIAM.

Knaccuuxanus Bemects u Marepuaios 1o pa3smepy 4acTuil.
Kiaccuukanus HaHOMarepuanoB B 3aBHCHMOCTH OT XapaKTepPHOTO pa3Mepa.
Knaccnpuxanus Marepranos mo cTpyKTypHBIM IpH3HAKAM.

S NGy, B e 9

Hanowactuuer: Hamoxmactepsr. Hanokpucraiuis.. ®ynnepensr. Hanotpy6xw. Cynepmonexyisl.
bromornexysr. Munemnst. JIMIOCOMBL

8. KoHCOmmMIupoBaHHBIE —HaHOMATEpPHAIbI: Hanoxkpucranmdeckne marepuaist. QynnepuTsl.
®oronnple kprucramibl. CIOUCTBIE HAHOKOMIIO3HUTEL Marpyuynble HAHOKOMITO3HTEI. Hanonopwucreie
Marepuaisl. Hanoasporenu.

9. Hanonucnepcuu: Hanonopomkw. Hanocycnensuu. Hanoomymnscnu. Hanoasposou.

10. Knaccuuxkanus nucrepcHBIX CHCTEM 110 arperaTHoMy COCTOSIHHUIO.

11. 3omu. Asposzomnn. T'enu. [Topormkw.

12. Yacrtuna. Armomepar. Arperar.

13. Knaccuuxanust nucrepcHbIX cueteM 1o pa3mepam.

14. Knaccuduxanus HanoMarepHaaoB mo FeOMETPHYECKON (opme U pasmepHOCTH CTPYKTYPHBIX
JJIEMEHTOB.

15. Knaccuduxarus qucnepcHsIX cucTeM mo MEpPHOCTH.

16. OcHOBHEIE TPeGOBAHHS K METOIAM TIOTy4YE€HHUS. HAHOMAaTEePHAJIOB.

17. Knaccuuranms HaHOTEXHOIOTHA,

18. Cnoco6sI monyyenus HAaHOPasMEPHBIX Marepuanos (obuias knaccudukarys).

19. OcHoBHEIE TpeGoBaHMS K MeTOMAM TIOTy4€HUS] HAHOMAaTePHaJIOB.

20. Metoxel MeXaHHYECKOTO Aucnepruposanus. Ilonyyenne HaHOMAaTepHANTOB MeXaHHYECKHM
u3MelpueHHeM. [IpenmyecTBa u HeocTaTki MeToa.

21. Meronsl MeXaHHYECKOro AHCIEPrupOBaHUS. MeTOIbl HHTEHCHBHOIM IIIACTHYECKO] nedopmarun
(UIL1). IpeumymmecTsa u HemocTarky METOJIOB.

22. Metonpl MeXaHHYECKOro Aucnepruposanus. Ilonydenne Hanomarepuanos MEXaHUYEeCKHUM
BO3JICHCTBHEM  DA3IMYHBIX  Cpe[. Ilpenmymectsa u  mHemocrarkn MeronoBs. KaBuranuonso-
THNpOIMHAMUYECKHH MeTon. 3MenbyeHune yIbTpasByKom.

23. Metomsl MeXaHHYeCKOro AucneprupoBanus. [Tomyuenue HAaHOMAaTepHaJIOB MeXaHWYeCKUM
BO3JICHCTBHEM PA3JIMYHBIX CpE. [IpenmymmecTBa U HemOCTATKH MeTO0B. Bubpanuonnsiii merop,
Ynapro-BonHOBas 06paGoTKa. JleToHAHOHHBIH cuHTE3.

24. Metomsl  Qusnyeckoro AucneprupoBanus.  [Tomyyenue HaHOMAaTEePHAJIOB  pacIbUICHHEM
pacrmiaBos. [Ipeumymmectsa u HeocraTku METOJIOB.

25. Metons! (usmueckoro AucHepruposanus. Ilonyyenne HaHoMarepuaos METOZIOM HCIIapeHHU -
KoHaeHcanuu. [Ipeumymiectsa u HeocTarku METOJIOB.

26.  Metompl  ¢u3Hyeckoro AucneprupoBanus.  [Tomyuenue HAaHOMATepHaIoB 10  BaKyyM-
CyOIMMAaOHHON TEXHOJIOTHH. [IpeumymecTra u HemocTarku METOJIOB.

27. Meronsl ¢uzmdeckoro Aucnepruposanus. [lomyuenue HaHOMAaTepHalIOB C HCIOJIB30BAHUEM
TBEPAO(Da3HBIX MPEBpPAICHHIA, ITpenmymecTra u HemocTaTKH METOJIOB.

28. Tlomyyenne HaHOMAaTEPHATIOB C HCHOJIb30BAHUEM XHMHYECKHX PEAKIHi — METOIbI OCAX/ICHHS U
COOCAKNICHUSL, IIPEUMYIIIECTBA H HEJI0CTATKH.

29. Tlonyyenue HAaHOMATEpHANIOB  C  HCHONB30BAHUEM  XMMHYCCKHX peaknmuii — Meron
BOCCTAHOBJICHUS, IPEUMYIIECTBA U HEOCTATKIL

30. Ilomyyenue Hamomarepmanop c HCIOIb30BAHNEM XHMHYECKMX DeaKImil — MeToj razogasHbix
XUMHYECKUX peakIui, IPeUMyYILECTBA ¥ HEOCTATKY.

31. HonyquHe HaHOMarepuaJion SJICKTPOXUMHUYECKUMH METogaMu, IPpEUMYIIECTBA U HEOOCTAaTKH.



32. Tlomyuenune HaHOMaTepHaIOB TIYTEM COYCTAHUS XUMUYECKUX H (DH3HIECKUX TIPEBpaIeHHi,

33. buonorudeckue momxoas! k Oy E€HHIO HAHOPAa3MEPHBIX MATEPHAIIOB

34. Cnoco0bl KOHCOTUAIIHH HaHOPa3MEPHBIX MOPOLIKOB -IIPECCOBAHUE.

35. Cnoco6bl KOHCOTHAAIHH HaHOPa3MEPHBIX MOPOIIKOB - CIICKAHHUE.

36. CrocoGbl KOHCOTHIAINH HAaHOPa3MEPHBIX MOPOIIKOB -ITPOKATKA.

37. Cnoco6bl KoHCOIMAAIINH HaHOPa3MEPHAIX MOPOLIKOB - SKCTPY3HSL.

38. OcHOBHEBIE THIIBI CTPYKTYD HaHOMaTepHaJIOB.

39. Pons nedexros, Bosuukaromux 8 HM BCJIC/ICTBHE OCOOEHHOCTEN METOIOB HX ITOJIyYEHHS.

40. Ilpumenenue HaHOpa3MEPHBIX MaTepuaios - Merainyeckue HaHOMaTrepuallkl.

41. llpumeHeHune HaHOPa3MepHBIX Marepuaios - Kommosunuonnsie MarepHanbl ¢ HaHOpa3MEPHBIMA
JaCTHUIIAMH H OTAETbHBIMHU CIIOSIMH.

42. IlpumeHenHe HaHOpPA3MEpHBIX Marepuanos - Kepamuueckne marepuaisi B HaHOCTPYKTYpHOM
COCTOSIHHH.

43. IlpuMeHenne HaHOpPa3MeEPHBIX Marepuaos - [[pOM3BOACTBEHHbIE TEXHOTOTHHY.

44. Ilpumenenue HaHOPA3MEpHBIX MarepuanoB - Cosnanue 3alllUTHBIX, JEKOPATHBHBIX U
H3HOCOCTOMKHUX MOKPBITHH.

45. HpI/IMeHeHI/Ie HaHOpa3sMEpHBIX MaTrepuaosn - :‘)HCKTpOHHaﬂ H 3JICKTpO-MarHuTHas TEXHHKA.

46. HpHMeHeHI/IC HaHOpa3MepHBIX MarepuaioB - I/ICHOHBBOBaHI/IC HaHOMarepuajioB B Ouosoruu H
MCIOUIIUHE.

5.3. CamocrosiTenbHas paGora o0yvaromerocs.

CamocrosTenbhas paGota BKmouaeT B cely CACIYIOIME BUIBI PabOThI CTYIEHTOB: pabota ¢
JICKIIMOHHBIM ~ MaTE€pPHaJiOM, IIOATOTOBKA K 1abOPaTOPHBIM  PaboTaM, MONTOTOBKA K 9K3aMeHy,
IIOArOTOBKA pehepaToB u npeseHTanuii.

Tematnka camocrosirebHoi pedepaTHBHOIT paboThI CTYAEHTOB

Paznen 2. Crioco6mr TIOMYHCHUS HAHOPAa3MEPHEIX MaTePHAJIOB.
Tema 2.1. Metoas Mexarmueckoro AUCTIEPrUPOBAHUSI.
Tema 2.2. Meroner pusuueckoro AUCTIEPTUPOBAHMSI.
Tema 2.3. MeTombr xuMHUeCKOTo JHUCIIEPrUPOBAHUS.
Tema 2.4. Buonornueckue TIOZXOMBI K ITOTYYEHUTO HaHOPa3sMEepHBIX MaTepHaIoB.
Tema 2.5. Cnoco6sr KOHCOHMAALMK HaHOPa3MePHBIX ITOPOIIIKOB.
Paznen 3. dusuko-xumuaeckue 0cHOBLT TIOJTyYCHUS! HAHOCTPYKTYPHBIX MaTepHuaJoB.
Tema 3.1. ®opmuposanme HAHOMATEPHANIOB [0 MEXaHU3My «CHHU3Y-BBEpX»
Tema 3.2. ®opmuposanue HaHOMATCpUaoB 110 MeXaHu3My «CBEPXY-BHU3Y.
Paznen 4. Pasmepusie 3aucumocty CBOHCTB HAHOMATEPHAIIOB,
Tema 4.1. Ocobennoctu TCPMONMHAMUYECKUX CBOHCTR HaHOCpeES.
Tema 4.2. Crpykrypa HaHOpa3MEPHBIX MaTepUaIIOB.
Tema 4.3. Xapakrepucrukn AUCIICPCHOCTH HAHOMATEPHAJIOB.
Tema 4.4. TToepxHoCTS, I'PaHUIIBI, MOP(HOIIOTHS HaHOMAaTepHaos,
Tema 4.5. Dnexrpuueckue CBOMCTBA HAHOMATEPHAIIOB.
Tema 4.6. ®eppomaruurusie XapaKTePUCTHKU HAHOMATEPUAJIOB,
Tema 4.7. Ocobennocru TCIUIOBBIX CBOMCTB HaHOMATepPHAJIOB.
Tema 4.8. Ontrueckue XapaKTEPUCTUKH HAHOCPeI.
Tema 4.9. luddyszus HaHOMaTepuanax.
Tema 4.10. Xumunueckue CBOKCTBA HAHOMaTepHaJIoB,



Tema 4.11. Mexannueckue XapaKTepHUCTHKH JIHCIIEPCHBIX CPEI.

Pasnen 6. Mcnons3oBanye HaHOMATEPHAOB B MIPaKTUYECKOM ESITEILHOCTH.
Tema 6.1. [lpumeneHne HAHOMATEPUAIIOB B IPOMBIILIEHHOCTH.
Tema 6.2. Micnionp30BaHue HaHOMATEPHAIOB B GHOIOTHHH 1 METUITUHE.

®onn  oueHounsx  Marepuanos  (POM)  ma IPOBEICHUS.  aTTECTALUH  YPOBHS
COPMHPOBAHHOCTH ~KOMIIETEHIMH OOYYAIOMKXCS MO JHCLHAILIHHE oopMIISeTcs  OT/IETBHBIM
JOKYMEHTOM.

6. YUEBHO-METOJIUYECKOE U HWH®OPMALIMOHHOE OBECIIEYEHUE
AACIHUITITIUHBI

6.1. Knuroot6ecrne4eHHOCTD

Haumenosanue JIATEPATypEI. aBTOp, KHUT'OOBECITIEYEHHOCTE

Tox

Ha3BaHME, BUJ U3IaHUS B
’ | H3JIaHUs Hanmaue B snexrponnoit 6ubmmorexe Bal'y

HU30areJIbCTBO

OcHoBHast iuTeparypa*

1. Peoxonkos JI.W. Hamomarepuaisr: 2014 http://www.iprbookshop.ru/4593.
y4ebHoe mnocobue/ Pwpkonko JI.U.,
Jlésnna B.B., J3umsurypu D.JI.—
OJIEKTPOH. TEeKCTOBBIE TaHHBIE.— M.:
BUHOM.  JlaGoparopus  3Hanmii,

2014.— 366 c.
2 Bursss ITA. 2015 http://www.iprbookshop.ru/35501.
Hanomarepuanosenenne:  yueGroe

nocodue/ Butasp I1.A., Ceunynosuy
HA., Kync JIB— Druexrpon.
TEKCTOBBIE  JMaHHBIE.—  MHUHCK:
Bermmitmas mkomna, 2015.— 512 .

3.  Amnmpuerckuii PA. OcroBul 2014 http://www.iprbookshop.ru/4575.
HaHOCTPYKTYPHOT'O

MarepuanoBeieHus. Bo3moxkHocTH M
npoGnemMel /  AngpueBckuii P.A.—
OIIEKTPOH. TEKCTOBBIE JAHHBIE.— M.
BUHOM.  JlaGoparopus 3HAHUH,

2014.— 253 ¢
Jlononnurensras nmureparypa
1. Texnonoruu KOHCTPYKITHOHHBIX 2011 http://www.iprbookshop.ru/ 12322,
HaHOCTPYKTYPHBIX ~ MaTepHaoB U
IIOKPBITHA: MoHorpadpus/  ILA.
Bursse [ gp.]— ONEKTpOH.
TEKCTOBBIC  JaHHBIE.—  MHUHCK:
Benopycckas nayka, 2011.— 283 c.
2 Pynckoii AN. 2011 http://www.iprbookshop.ru/43 958.

Hanocrpykrypuposaunbie

METaJlTHYeCKHe Marepuansy/ Pynckoi
AN— ONeKTpoH. TEKCTOBBIE
JaHHBIE,— CIIb.: Cankr-




IlerepOyprekuii  mONMTEXHUYECKHMI
yHuBepcuter  Iletpa  Bemmkoro,
Hayka, 2011.— 270 c.

3.Jonorun IO.N. OcHOBEI 2012 http://www.iprbookshop.ru/18532
HaHotexHonoru#t/ Tomosun 10—
OJIEKTPOH. TEKCTOBBIE JaHHble.— M. :
Mamunocrpoenne, 2012.— 656 c.

6.2. Ilepuoanyeckne u3ganus
JKypraner «Bonpocs! MatepuanopeaeHusy, «MarepuanoBenenuey.

6.3. UnTepueT-pecypcnl
www.materialscience.ru,
http://xn--80aagiccszezsw.xn--p1ai/
https://www.crys.ras.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHIE JAUCHUTTIAHBI

J1s peanusanuy TaHHON MMCLUILIMHBI HMEIOTCS CICHHUANBHBIC IIOMEINEHHS ISl IPOBEICHHS
3aHATHH JIEKIHOHHOTO THIIA, 3aHATHIL IIPaKTHYECKOT0/1ab0paTopHOro  Tuiia, TPYIIIOBBIX H
MHIMBUIYAJIbHBIX KOHCYIBTALHMH, TEKYIIEr0 KOHTPONS W IIPOMEXKYTOYHOM aTTeCTallMM, a TarKe
TIOMCIICHUA 1JII CaMOCTOSATENbHON paboThL. IIpaxtryeckne/maboparopusie paboTBI TPOBOIATCS B
CIELHUANTU3UPOBAHHBIX Ay TUTOPHUSIX.

JlekuronHBIe aynuTOpHHE 060DPYIOBAHEI npoexropamu. HoyOyxk.

IlepeueHs HCIONBE3yeMOro JIHIEH3HOHHOTO liporpamMmHoro obecnevenns: MS Windows, MS
PowerPoint.

Pabouyro nmporpammy cocrasmn
nouent kapenper TO u KM, k.T.H. B.H.llapumu
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IIporpamma pacemoTpena u onobpeHa Ha 3acenaHuu kadenpsr TO u KM
IIporokon Ne -/ or 3/ & 204/ ropa

3aBenyrommii kapeapoit TO u KM B.A. Keunn

( }Z \/
Paboyas mporpamma paccMoTpeHa u o1obpe
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[Ipencenarens komuccnu B.A. Keuun
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JIMCT IIEPEYTBEPKJIEHUSI
PABOYEN ITPOTPAMMBI JIJUCIIUILIAHBI

Pabouas mporpamma ogoOpena Ha 20 /20 y4eOHBIH roma
[IpoToko:n 3acenanus kadenpsr Ne oT roza
3aBenyromuii kadempoit

Pabouas nporpamma omoOpena Ha 20 /20 y4eOHBIN rojia
ITporoxkon 3aceqanus kadeapsr No oT roua
3aBeyromuii kagenpoit

Pabouas nporpamma omo6pena Ha 20 /20 y4eOHBII rosia
ITporoxkon 3acenanus kadeapsr No oT rozxa

3aBenyromuit kadeapoit
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B paboyylo MporpamMmy JUCLUIIHHBI

«MATEPHAJIOBETEHUE HAHOMATEPUAJIOB 1 HAHOCUCTEM)»
o0pa3soBate/IbHOM NPOrpaMMBbl HanpaBaeH!s NOAroToBkH 22.03.01 «MarepunanoBeeHue ¥ TEXHOTOTHH
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