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1. KOMl’[eTeHHI/II/I H HWHIMKATOPLI HX JOCTHKCHMS, MMpPOoBepsieMbie TaHHLIMH
OLICHOYHBIMHU MaTEpHAIaMHU

Lenbto 0CBOEHUS TUCIMIUIMHBI ABJSETCS (POPMUPOBAHUE CIICAYIONIMX KOMIIETSHIINH:

[1IK 1 — Coco0eH HaXxOAUTh U MPOEKTHPOBATh TEXHUKO-TEXHOJOTHYECKOE pelIeHUe Ha
OCHOBE «JIYYIIUX ITPAKTHK»

Pe3ynprataMu OCBOCHMS THCHMIUIMHEI SBISIIOTCS CIEAYIOIINE UHAUKATOPBI JOCTUKEHUS
KOMIIETECHII:

POIIK 1.1 Ymeer cuctemarusupoBaTh nH(popMaluio, norydeHuyro B xone HUP u OKP,
aHAJIM3HUPYET €€ U CONOCTABIISAET C IUTEPATYPHBIMU JaHHBIMU («IyYIINE IPAKTHUKN)

2. OueHOYHBIC MaTepPHAJIbI TEKYLIEr0o KOHTPOJISI U KPUTEPHH OLlCHUBAHUS

Texymuil KOHTPOJIb MPOBOAUTCA B TEUEHHWE CEMECTpa C IIEJIbI0 OIpe/eTeHHs] YPOBHS
YCBOCHHs OOydYarolmuMucs 3HaHUN, (OPMHUPOBAHHMS YMEHMH M HaBBIKOB, CBOEBPEMEHHOI'O
BBISIBJICHMSI TIperojiaBaTesieM HEIOCTaTKOB B TOJArOTOBKE OOYYarOImIMXCSd U MPUHITHS
HEOOXOIUMBIX Mep MO €€ KOPPEKTHPOBKE, a TaKKe JJs COBEpIICHCTBOBAHUS METOJIUKU
oOyueHusi, opranuzaluu y4eOHoil paboThl, U ¢ukcupyercs B (popme KOHTPOJIBHOW TOUKH HE
MEHEE OJJHOTO pa3a B CEMECTP.

2.1. Teer

TecToBble 3amaHMs  NPELyCMATPUBAIOT  3aKPEIUIEHUE  TEOPETHUUECKUX  3HAHMH,
MOJIyYEHHBIX CTYJIEHTOM BO BpeMsl 3aHATUN MO AaHHOM aucuuiimHe. VX Ha3HaueHue —
yOIIyOUTh 3HAHUS CTYJCHTOB IO OTAEIBHBIM BOMNPOCAaM, CHUCTEMATH3HPOBATH IOJyYECHHbIE
3HaHUS, BBISIBUTh YMEHUE MPOBEPATH CBOM 3HAHUS B pabOTe ¢ KOHKPETHBIMHU MaTepuanamu. [1pu
MIOArOTOBKE K PELICHUIO TECTOBBIX 3aJaHUl PEKOMEHIYETCS IIOBTOPUTH MaTepualbl I10
MIPOWICHHBIM TEMaM.

Ha Bemmonnenue tecta otBoautcs ot 20 10 40 MUHYT B 3aBUCUMOCTH OT TEMBI.

baHK BOIIPOCOB TECTOB HAXOAUTHCS B AIEKTPOHHOM Kypce

URL: https://lms.tsu.ru/course/view.php?id=19794

[IpumepsI BOITPOCOB TecTa

1. Yro Takoe KBaHTOBAasi TOUYKa?

1 KBanToBas TOUKa MpeICTaBIsACT COO0H HAHOOOBEKT OJHOTO MaTepuaia HaXOIAIUNCS
Ha MaTpULE U3 APYroro MaTepuaa;

] DneMeHTapHas CTPYKTypa KBaHTOBOTO M3IIy4YCHHUS;

| HaHOpa3MepHBIii pa3pblB B JIEKTPOMarHUTHOM U3JIy4€HUU;

'] KBaHT, HaXOASIIUHCA B 3JICKTPOMAarHUTHOM I0JIE;

2. Kak wMensieTcs Bkimaj MexdaszHoi obOimactu B oOmme cBoMcTBa 00BEKTa IpH
YMEHBIIEHUHU €r0 pazmepa?

) Ilpn ymeHbIIeHUH pa3Mepa oObeKTa BKJIaa Mexda3Hoi o0OnacTu B oOuiue cBoiicTBa
00BEKTa YMEHBIIIACTCS,

) Ilpn ymeHbIIeHHH pa3Mepa oObeKTa BKJIaa Mexda3Hoi o0nacTu B oOuiue cBoiicTBa
00BEKTa YBEITMUNBACTCS,

) IIpn ymeHbIIeHUH pa3Mepa oObeKTa BKJIaa Mexda3Hoi oOnacTu B oOuiue cBOiicTBa
00BEeKTa MPOXOAUT Yepe3 MakcumyM npu 100 HM;

) Ilpn ymeHbIIeHHH pa3Mepa oObeKTa BKJIaa Mexda3Hoi o0nacTu B oOuiue cBoiicTBa
00BEeKTa MPOXOAUT Yepe3 MUHUMYM 1ipu 100 HM.

3. Uto Takoe pa3zMepHbIi 3 PEKT B TEXHOJIOTUH HAHOMATEpHUaioB?

[] V3meHeHHe CBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pa3Mepa 3JIEMEHTOB HX
CTPYKTYpBHI;

] I3MeHeHne pa3mMepa HAaHOOOBEKTOB B 3aBUCUMOCTH OT BHEIITHUX YCIIOBUH;

) I3aMeHeHHe CBOWCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX YCJIOBUH;

] U3meHeHue pazmepa HaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa.



https://lms.tsu.ru/course/view.php?id=19794

Kpurtepun oneHnBaHus TE€CTA

Onenka XapakTepuCTUKa OTBETA
3auTeHo oT 80 % npaBUIBHBIX OTBETOB
He 3aureno MeHee 80 % mpaBUIIbHBIX OTBETOB

3.2. IIpakTuyeckue padboTbl

['maBHast 11e/1b MPAKTUYECKOM UITH PabOThI 3aKIIF0YACTCS B BBIPAOOTKE Y CTYACHTA

NPAaKTHYECKUX YMCHHUH, CBS3aHHBIX C pEIICHHEM OIpPECICHHBIX 3a/Ja4 B 00JacTH
HAHOMATEPUAJIOB M HAHOTEXHOJIOTHH, ¢ OOOOLICHHMEM M HWHTEpIpeTalueil TeX WM HHBIX
UCCIICIOBATENILCKUX MarepuasioB. KpoMe TOro, 0XHIaercsi, 4TO Pe3yJIbTaThl MPAKTUYECKUX
3aHSTHI OyIyT BIOCIIEICTBUH UCTIOIB30BATHCS YUAIIUMCS TSI OCBOCHHUS HOBBIX TEM.

HpI/I MOATOTOBKEC K BBIINIOJHCHHUIO IIPAKTHYCCKOTO 3adaHUA HCO6XOILI/IMO IMOBTOPHUTH
JICKIUH ¥ METOJIMIECKOE YKa3aHUE 10 TEME BBIMOIHIEMOT0 3a/1aHHsI.

HpI/I BBIIIOJIHEHUHN 3aJaHUs HeO6XO}II/IMO BHUMATCJIIBHO HU3Y4YHUTH HpeI[J'Ial"aeMI)II\/'I
MartepHal, MOJYYUTh OT MPENOAaBaTeNs Ha 3aHATHU Pa3IaTOYHbI MaTepHal i B COOTBETCTBUH C
3aaHuEM, U3JI0)KEHHOM B METOJUYCCKOM YKa3aHHU IO TEME HpaKTHqCCKOﬁ pa6OTBI, BBITTOJIHUTH
paboTy ¥ HamucaB OTYeT. B KOHIle 3aHATHS HEOOXOIMMO CIATh OTYET MPEMOJABATEI0 B BUJIC
cobeceJ0BaHuS TI0 TeME PabOTHI.

Otyer o paboTe opopmisieTcsi B TETpaau U JOJDKECH COJEpKaTh Ha3BaHUE, 11eb paOOTHI,
rpaduky, MOAPOOHBIH aHAITH3 TIOTYYCHHBIX PE3YJIBTATOB C H3JI0)KCHUEM BBIBOJIOB.

TeMbl NpaKTHYECKUX 3aHATHI
1. Kitaccudukaiysi HAHOMaTepruaaoB ¥ HAHOTEXHOJIOTHI
2. OneHka J0JIM MOBEPXHOCTHBIX aTOMOB B HAHOYACTHUIIAX
3. V3y4yeHue cBOMCTB HAHOYACTHI]
4. I3y4eHue CTPYKTYpbl YIJIEPOJHBIX HAHOMATEPHAJIOB
5. I3y4yenune CTpyKTypbl KOHCOJTUIUPOBAHHBIX HAHOMATEPHUAJIOB
6. M3yueHne CBOMCTB CMa309HO-OXJIaKIAFOIIMX XKUIKOCTEH, MOTU(DUITMPOBAHHBIX
YIJIEPOJHBIMA MUKPO- M1 HAHOYACTULIAMU
7. HAaHOTEXHOIOTUH JIJIST KOCMOCa
8. HopmaTuBHBIE NOKYMEHTHI, pPETIaMEHTHPYIOIIHE OE€30MacHOCTh HAaHOMATEPHAIIOB
npu
MIPUMEHEHUHU U HAa POU3BOJICTBE

Ounenka XapakTepucTHKa 0TBeTa

3a4TeHo CTy,Z[eHT 3HACT U IOHUMACT KOHCUHYIO IICJIb M 3aaa4Y1 pa6OTBI.




Pabora momkHa OBITH BBINOJHEHA TMOJHOCTBIO, MPaBHIBHO O(GOpMIIEHA B
COOTBETCTBUH ¢ 3a1aHueM. [Ipyn HeoOX0IMMOCTH TOJDKHA COJIEPKATh
PaBIJILHO 0(hOPMIICHHYIO TpaHUECKyIO 4acTh.

He 3auteno Pabora BbInOSTHEHA HE MOJHOCTHIO MM HeMpaBWIbHO. CTyNEHT HE MOHHMAET
Henb M 3aJadud  paboThl, JOMyCKaeT rpyOble OMMOKM B HAaNMCAaHUH U
oQOpMIIGHHH  OTYeTa, UCHBITHIBACT 3aTpyJHEHUS B  (QOPMYJIUPOBKE
COOCTBEHHBIX CY)KJICHH, HECIIOCOOCH OTBETHTDH Ha JIOTIOJIHUTEIbHBIE BOIIPOCHI

3. OueHo4YHble MAaTepHaJIbl HTOTOBOI0 KOHTPOJIS (MIPOMEKYTOYHOM aTTrecTaluu) v
KPHUTEePHHU OLIeHUBAHUS

Kpurepun ounenuBanus 3auera mnpenacraBieHbl B paszaene 10 Pabouelt mporpaMmbl
JUCHUIUINHBI « MeTOo bl AUArHOCTUKHM MaTepUalIOB U IIPOLIECCOBY.

3aueT NpOBOAMUTCA B YCTHO-NIMCbMEHHOM (hOopMe ¢ OTBETaMH Ha TEOPETHUECKHUE BOIIPOCHI
U peIlIeHUEeM 3a/1auH.
Teopernuyeckue BONpockH! A4 3a4eTa

1.Kakne 0OBEKTHI SIBIISIOTCS MPEIMETOM HCCIIeIOBaHUS HAYKH, Ha3bIBaeMOU

«HanorexHonorus»

2.IlpuBeaute oaHO U3 HanboJiee yNOTPEOISIEMBIX ONIPEETICHUI HAaHOOOBEKTA.

3.Yto Takoe BosiHa nie bpoiins?

4.Ilouemy cuMTaercs, 4TO BOJHA Ji¢ bpoiins ompenenseTr reoMeTpuuyecKue mapamMeTpbl
HAHOOOBEKTOB?

5.Yrto Takoe KpUTHYECKHIA pa3Mep HaHOOOhEKTA?

6. IloyueMy KOJIMYECTBO IOBEPXHOCTHBIX ATOMOB SBIISETCS OJHHUM M3 KpUTEpUEB
OTJIMYAIOIIUX HAHOOOBEKTHI OT IPYIMX OOBEKTOB MCCIEA0BAHNUSA?

7. UTo Ha3bIBAIOT HAHOMATEpUATaMu?

8. Uto BKIItOUaET B ce0sl MOHATHE TEXHOJIOTHSA?

9. Yto Takoe HaHOTeXHOJOTH? OnpeeneHue.

10.Uem oOBsACHSETCS XMUMHYECKass M KaTaJUTHYeCKass aKTHBHOCTh HaHOOOBEKTOB H
HaHOCTPYKTYPHUPOBAHHBIX MaTEpUaoOB?

13. Kakue knaccudeckue pasmepHbie 3 (eKkTsl HabI0aa0TCs B HAHOOObEKTaxX?

14. B yeM nmpuurHa U3MEHEHUs AIIEKTPOPU3NIECKUX [TapaMETPOB HAHOMATEPHUAIOB?

15. Ha yem 0a3upyroTcsi MPUHIIMITBI CAMOOPTaHU3AIMH HAHOCTPYKTYp?

16. Kak cuibl OTTaIKUBAaHUS U NPUTSHDKEHUS 3aBUCST OT PACCTOSHUS MEXKAY aTOMaMu?

17. B kakux marepuanax IpH Mepexoae K HaHOpa3MepaM CTaHOBATCS CYIIECTBEHHBIMU
KBAHTOBBIC OIPaHUUYECHMS [TOBEJICHHSI SJIEMEHTAPHBIX YacTUIL?

18. Kak n3MeHsercs CeKTp SHEPruil 3JeKTPOHA IPU MOHMKEHUHU pa3MEPHOCTH 00bekTa?

19. [lepeuncnure puzndeckue NPUIMHBI CEIU(PUKH TOBEICHUS] HAHOOOBEKTOB.

20. Yro NeKUT B OCHOBE OOIIECPUHATON KIIACCU(PHUKAIIMA HAHOOOHEKTOB?

21. Naiite onpenenenne 0-D HaHOOOBEKTA. [IpMeEpHI.

22. HNaitte onpenenenne 1-D HanooOwekTa. [Ipumepsi.

23. Maiite onpenenenne 2-D HaHOOOBEKTA. [IpUMeEpHI.

24. Knaccudukanus HaHOMaTepHaJoB.

25. Kakue 1Be TeXHOJIOTHYECKHE TTapaJurMbl UIMEIOT MECTO B HAHOTEXHOJIOTHUH?

26. Kakoe riaBHOE OrpaHMYEHUE Ha MCIIOJIB30BAHME TEXHOJIOTMYECKOM MapagurMbl
«CHU3Y -BBEpX»?

27. Kakue aBa Kiacca IpoLeccOoB MOXKHO BbIIETUTH IIPU U3TOTOBJIIEHUN HAHOYACTHIL?

28. Uto Takoe qucrneprupoBaHue TBEPAIX TE?

29. B yeM 0COOCHHOCTH TUCTIEPTUPOBAaHUS TPH U3roToBIeHUN 0D HaHOOOBEKTOB?




30. IlpuBeaure mnpuUMEpBl  YCTPOWCTB, MCIOJNB3YEMBIX I  MEXaHUYECKOTO
JUCTIEPTUPOBAHUS TBEP/BIX TEIl.

31. Yrto Takoe KBaHTOBO-pa3MepHBIH A PeKT?

32. Uro Takoe TyHHENbHBIH 3 dexT?

33. YUro Takoe BUCKEPHI U K KaKOU rpyIe HaHOMaTEPHUaIOB UX OTHOCST?

34. OTnnure KBaHTOBBIX TOYEK OT KJIACTEPOB

35. Ob6nacTu NpUMEHEHHUs KIacTepPOB

36. OCHOBHBIE CBOMCTBA KJIACTEPOB

37. DTanbl NOIy4YEHUS] KOHCOIMIMPOBAHHBIX MAaTEPHUAJIOB U3 HAHOIIOPOIIKOB

38. Kakue aBe rpymnimsl MpoeccoB UCIOIb3yEeMbIX ISl HAHECEHUS TIOKPBITHIA BBl 3HaeTe?

39. Kakue nienu npecienyeT HAaHECEHUE MOKPBITHH.

40. Kakue cBoiicTBa HAHOYACTHIL [TOJOOHEI CBOMCTBAM OTIAEJILHBIX aTOMOB?

41. Kakue nBe TpymnIibl MPOLECCOB UCIIOIB3YEMBIX /111 HAHECEHHUS TOKPBITUI BBl 3HaeTe?

42. YTto Takoe reTrepoCTpyKTyphI?

43. B yeM TOCTOMHCTBA METOJIOB OCAXKACHUS U3 MapoBoil (a3b1?

44 . Y10 TaKoe 30JIb-rejb MeTOa?

45. Yro Takoe snuTaKkcus?

46. Kakre pa3HOBHIHOCTH 3MUTAKCHAIBHBIX ITPOIIECCOB BbI 3HAETE?

48. XKunkxodasznas snurakcus. JJocTouHCTBa HEJOCTATKH.

49. l'azodaznas snutakcus. JJocTOMHCTBA HETOCTATKH.

50. MonekynspHo-itydeBas (ITydykoBas) anUTaKcus. JlocTOMHCTBAa HEJOCTATKH.

51. Yto takoe ¢yminepen?

52. Yro Takoe ¢ymieputr?

53. Uro Takoe rpaden?

54. I'ne MOryT OBITH MCIIOJIB30BaHbI YIIIEPOIHBIE HAHOMATEPHAIIBI?

55. TexHONOTMYM NOJIy4EHUSI HAHOCTPYKTYpHI B 3D MaTepuanax

56. B 4ém cyTh MeTo/1a Ta30(ha30BOr0 OCAXKICHHS?

57. Ha uém OCHOBaHO JCMCTBHE CAMOOYMIIAKOIINUXCSA MOKPBITHI?

58. B xakux ciryyasx paBHOKaHaJIbHOE YTIJIOBOE IPECCOBaHUE?

59. OcHOBHBIE CIIOCOOBI MOJyYEHUSI HAHOCTPYKTYPbl B MAaCCHUBHBIX METAJUIMYECKUX
MaTepuagax

3apaum s 3a4era:

1. CtpoeHue Kpbula MpPEACTABUTENEH OTpsAJa YELIYEKPbUIBIX HATOJIKHYJIO HECKOJBKO
IpyNI HAHOTEXHOJIOTOB HA CO3/aHHE HAHOCTPYKTYp, KOTOpPbIE MOTYT B OyAYIIEM CYyIIECTBEHHO
MOJIEPHU3UPOBATh YK€ CYIIECTBYIOIIME HA JAaHHBII MOMEHT TEXHOJOTMH II0 CO3JAHHUIO
COJTHEUHBIX OaTapeil.

— Kpbulbst Kakoro HaceKOMOIo MOCTYXWJIM TPUMEPOM JUIsl CO3JaHMs T0J00HBIX
HaHOCTPYKTYP: CTPEKO3bI; 0) MyxH; B) 0a004KH; T) OChI; 1) 6oromorna; €) 6moxu (1 6amr)

— Kak BbI qymaerte, kakue MpenMyIecTBa MOIy4aT COJIHEUHbIe 6aTtapen pa3paboTaHHbIE
Ha OCHOBE HAHOTEXHOJIOTHI? (2 Oasa)

— Kak BbI gymaere, 3aueM Mo100HbIE HAHOCTPYKTYPBI 3TUM HaceKoMbIM? (4 Gasuta)

— Kaxue mpuOopbl MOKHO MOJIEPHU3UPOBATH, €CIIH MUCMOIb30BaTh MPHU UX U3TOTOBICHUU
HaHOCTPYKTYPBI CXOXKHE C TEMHU, KOTOpPBIE €CTh y HaceKOMBIX. (1 Gasur)

TemnepaTypa 1iaBieHUs] HAHOYACTHUIL

2. Ha ocHOBe aHanmu3a MNpeACTaBIEHHBIX Ha puc. 1 M 2 rpadukoB 3aBUCUMOCTEH
TeMIepaTypsl miaBaeHus Tm HaHOYACTHII aTFOMUHUS U 30J10Ta OT paauyca R Tpebyercs:

1) ykazats Tm 4acTHIl alfOMUHHUS ¢ paguycaMu 5 HM 1 150 A;

2) yka3aTh paJuyc YacTHIl aIFOMUHUS, BBIIIE KOTOPOro Tm MpakTUYeCKU HEe U3MEHSETCS
Y CTAaHOBMTCS TaKOH K€, KaK y 00pa3lioB allOMUHHS OOBIYHOTO pa3Mepa;

3) ompenenuTh, Ha CKOJBKO TIpagycoB MeHbIIe Tm y HAaHOYACTUIBI AIOMUHHUS C
panuycoMm 3 HM, 4eM y oOpaslia allloOMUHHS OOBIYHOTO pa3Mepa;



4) ompenenuTh, Ha CKOJIBKO MPOLIEHTOB MeHbIIe Tm y HaHOYaCTULBI ATIOMHHHS C
pazauycoM 5 HM, 4eM ¢ paauycom 125 A;

5) ompenenuTh, HAa CKOJIBKO I'pagycoB MeHblle Tm y oOpasia altoMUHHUS OOBIYHOTO
pa3Mepa, yeM y o0pasia 30J10Ta 00BIYHOTO pa3Mepa;

6) onpenenuTh, BO CKOJIBKO pa3 MeHblle Tm y HaHOYaCTHUIIBI aJTlOMUHUSA ¢ paguycoM 50
A, ueM y HaHOYACTHIIBI 30710Ta € PagUyCcOM 4 HM;

7) ykazaTb paAuyChl HAHOYACTUI[ AJTIOMUHHUS U 30J10Ta, KOTOPBIM COOTBETCTBYET
3Hadyenne Tm = 600 oC, u onpeaenuTh, Kakoi U3 HUX OOJIBIIE IPYTrOTo U BO CKOJIBKO pas.

HNudopmanus o paspadoTunkax

Manerkuna TatbsiHa FOpbeBHa, K.(p-M.H., fouent TI'Y
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