MUWHUCTEPCTBO OBPA3ZOBAHUS U HAYKU
JIOHELIKOM HAPOTHOM PECITYBJIUKU
T'OCYJAPCTBEHHOE OBPA3OBATEJIbHOE VUPEXIEHUE
BBICILIEI'O TIPO®ECCHOHAJIbBHOI'O OBPA30BAHMS
« JIOHELIKMIA HALTMOHAJIbHBIV TEXHUYECKWI YHUBEPCUTETY

YTBEPX/IAIO:
Pl HT\“H\QBBII/I npopeKTop

— 7 Kapako3oB A. A.

03 20 ,/J3rona

PABOYASA ITPOT'PAMMA JIUCIHAIIJIMHBI
b1.B.JZ12.02.02 HaHomaTepuajbl U TEXHOJOTUU

(KOZ[ 1 HAaUMCHOBAHUE TUCHUININHBI COTJIACHO y‘le6HOMy nnaHy)

Hanpapnenue noAroToBKM: 15.04.06 "MexarpoHnKa U poOOTOTEXHHUKA"
(KOJI M HAMMEHOBAHHE HATIPABIICHHS / CIIEIHATLHOCTH)
Marucrepckas nporpaMmmar PoGoroTexHuka u ruOkue NpoU3BOACTBEHHbIC
CUCTEMbI
(HauMeHOBaHMe IPO(HIS / MATHCTEPCKO TIPOTPAMMBI / CTILHATH3ALIMN)
[Iporpamma: MarucTp
(GaKaNaBpHarT, MaruCTpaTypa, ClIelHanTer)
dopma 00yueHHS: OYHasl, 3a0YHas
(0uHas, 3304Has, OYHO-304HAs)
®dopma oOydeHUS: Ounas
Cemectp(nl) 2
Obmas Tpya0EéMKOCTb B 3.€./9acax 4 (144)
KonTakTHas pabdota (4ac.), B TOM YHUCIIE: 53(14)
JexnuH (Jac.) 34(4)
nJabopaTopHblie paboThI (Yac.) -
IpaKTHYECKHEe (CEMHUHAPCKHE) 3aHATH (Jac.) 17(4)
CamocTosTenpHas padbora (4Jac.), B TOM YHCIIe: 91(130)
KYpCOBOM MPOEKT (paboTa) (cemecTp/yac.) =
KoHntpouib (3k3ameH, yac./3a4ér) 3auer

Jlonenk, 2023 r.



Pabouas mporpamma nucuuiuinael « HaHoMaTepuaisl 1 TEXHOJIOTHM» COCTaBIICHA B
COOTBETCTBHUH C Y4eOHBIM IUJIAHOM IO HarpaBieHuto noarotoBku 15.04.06 " Mexatpo-
HUKa 1 poOOTOTeXHUKA " Maructepckas mporpamma «PoboTorexHuka u rudkue mpous-
BOJICTBEHHBIE cucTeMbl it 2023 rona nmpuéma AJig OUHOM U 3a04HOM (opM 00yUeHUSI.

CocTaBUTEND:
noreHT kadeaps! « TexXHOIOTHs MaITMHOCTPOCHUS,

KaHIUJAT TEXHUYECKUX HAYK ) \ Jlaxun AM.
(Tmonrmck)

Pabouas mporpamma paccMoTpeHa M MPUHATA Ha 3acefaHuu Kadeapsl « TexHo-

JIOTHS MAITUHOCTPOCHUSD .
[Tpotokon ot «10» 03 2023 roma Ne7

’

3aBenyromuii kadenpoit Qéf—;. zz@é/ | A.H. MuxaiisioB
(nonnnc»)/’ (®.1.0.)

PaGouas nmporpamMma corsiacoBana ¢ Bbimyckawomeii kageapoii «MexaTpoHHBIE
CUCTEMBI MAIIMHOCTPOUTEITHLHOTO 000PYA0BaAHUS».

' A b oy _,‘,7/
Ipotokon ot « b » ()5 204roma Ne +
3aBenytommii kabegpoit __— /~ — Tyces B.B.

(noaruce)

Pabouas nmporpamMmma omo0peHa yueOHO-MeToanuyeckoii komuccueii 'OYBIIO
«JIOHHTY» no nampasieHuto noarotoBku (crnenuanbHocTh) 15.03.06 «MexaTrpoHnka
U pOOOTOTEXHUKA.

[Ipotokon ot «/é » o3 , 2045 roma Ne i

IIpencenarens gt - ['yces B.B.

(noarnuch)

Pabouast mporpamma nmpoasiena s 20 rojia npuéma Ha 3aceaHuu Kadeapbl

«TexHOMOTHsI MAILIMHOCTPOEHUSD .
[Iporokoi oT « » 20 roaa Ne

3aBenyrommii kaheapoun
(TToamucCh) (®.1.0.)

CornacoBaHo ¢ BeIycKaronie kadeapoit « TeXHOIOorus MalMHOCTPOSHUSD .
3aBenyrommii kaheapoun

(moamuce) (®.1.0.)

PaGouast mporpamma npoasiena s 20 rojia mpuéma Ha 3aceqaHuu Kadeapbl
«TexHOMoTHsI MAITMHOCTPOCHUS .



ITIpoTokoi oT « » 20 roga Ne

3aBeayrommii kKaheapoun A.H. Muxaitios
(moammck) (©.11.0.)

CornacoBaHo ¢ BbITycKaromiei kadeapoit « TexHoIorus MamHOCTPOSHUS .

3aBeayrommii kKaheapoun A.H. Muxaitios
(moammck) (®.1.0.)




1. OBBEKT, LHEJIb U 3AJJIAYH OCBOEHUS JUCHUITTIMHBI

JucrumuinHa paccMaTpuBaeT BOIPOCH MPUMEHEHUs] HAHOMAaTEepUalioB U TEXHOJIO-
T'Uil IPY U3TOTOBJICHUM U3/ACTTUNA MAaITUHOCTPOCHHUSI.
L]envio oucyuniunsl a61emcs. N3y4yeHue MarucTpaHTaMu 0COOEHHOCTEH IMpuMeHe-
HUS HAHOTEXHOJIOTHM JJI TIOBBIIIEHUS SKCIUTYyaTallMOHHBIX CBOMCTB M3/I€TUH MAIlIUHO-
CTpOEHUS, B 03HAKOMJICHUH CTYI€HTOB COBPEMEHHBIMU METOIAMH UCCIIEAOBAHUS CTPYK-
Typbl MaTepUaoB U aHaian3a 3p(HEeKTOB aTOMHO-CTPYKTYPHBIX MEPECTPOEK, BOZHUKAIO-
IIMX B pe3yJbTaTe BHEIIHUX BO3CHCTBUN HA 0OBEKTHI, a TAK)KE 00 OCHOBHBIX MaTepua-
J1aX TPUMEHSAEMbIX B HAHOTEXHOJIOTHSIX .
B pe3ynbpTaTe 0CBOECHUS TUCUUIIMHBI CTYACHT JI0JKEH
3HaTh:
-METOAMKHU cOopa u 00paboTKK MH(POPMALINK; aKTyallbHbIE POCCUICKUE U 3apyOeKHbIC
UCTOYHUKK nHpopmanmu B chepe mpodeccrnoHaNIbHON ASSITENbHOCTH; METOJ] CHCTEM-
HOTO aHaJIHn3a
Ymersn:
- IPUMEHATh METOJUKHU MOUCKA, cOopa U 00pabOoTKH HH(POPMAIIUU; OCYIIECTBIATh KPH-
TUYECKUN aHaJU3 U CUHTE3 UHPOPMAIIUU, TTOJTyYCHHON U3 Pa3HBIX HICTOYHUKOB
Baagerts:
- METOJaMU TMOoucKa, cOopa U 00pabOTKU, KPUTUUECKOTO aHAJIM3a U CHHTE3a UH(pOpMa-
MW, METOJAMKON CUCTEMHOT0 OAXO0/a JJI PELICHUS TOCTAaBJIECHHBIX 3a71a4
[lepeuncneHnbie pe3yJbTaThl OOYUYEHUS SIBISIOTCS OCHOBOM it pOpMHUPOBaHUS
CHEAYIOMMNX KOMIIETEHIINH:
Cnoco0eH OCyIIeCTBISITh KPUTUUECKUN aHAJIN3 POOIEMHBIX CUTYalMil HA OCHOBE
CHCTEMHOTO TI01X0/Ia, BEIpabaThIBaTh cTpareruto acictuii (YK-1);
['0TOB K COCTaBIEHUIO AHATUTUYECKUX 0030POB U HAYYHO-TEXHUYECKUX OTUETOB IO
pe3yibTaTaMm BBIMOJHEHHOW padOThl, MOArOTOBKE MyOJIHMKAUMK N0 pe3yiabTaTaM Hcclie-
noBanwmii 1 pazpadorok (ITK-1).

2. MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMME

JucrurinHa OTHOCUTCS K IUKITY MPO(GECCHOHANBHBIX TUCIUIUIMH YacTH y4eo-
HOTO IJ1aHa, (OpPMHUPYEMOl ydacTHUKaMU 00pa3oBaTEeNIbHBIX OTHOIIEHUU. baszupyercs
Ha 3HAHUSIX U YMEHUSX, KOTOPBIE CTYACHT MPUOOPE IPU OCBOSHUM TPEAIIECTBYIOIINX
JTVCLUUIUINH, COOTBETCTBYIOIIUX IUIaHY TMOJATOTOBKH OakajdaBpOB IO HAaIMPABJICHUIO
15.03.05 "KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE OOECIEUCHHE MAaITUnHOCTPOUTEIHHBIX
MPOM3BOJCTBY: TEXHOJIOTHS aBTOMAaTU3UPOBAHHOTO MPOU3BOJICTBA, TEXHOJIOTUS MPOU3-
BOJICTBA TEXHOJIOTUYECKON OCHACTKU, TEXHOJIOTUSI HEMTPEPBIBHOTO JICUCTBHS.

3HaHUA U YMEHUS, IPUOOPETEHHbIE IPU OCBOCHUM JTAHHOW AUCIUILINHBI, peaju-
3YIOTCSI CTYAEHTOM NPU W3YyUYEHUHU TUCUUILIAH: TEXHOJOTUYECKAs MOJATOTOBKA MAIIUHO-
CTPOUTEIIBHBIX MPOU3BOJICTB, YIIPABJIECHUE MPOLIECCOM PE3AHUSA, MPOXOXKACHUS MPOU3-
BOJICTBEHHOM IIPAKTUKU U ITPOXOKIECHUU I'OCYJAPCTBEHHOM UTOTOBOW aTTECTALUU.



3. CTPYKTYPA U COAEP) KAHME JUCIHUIIJIMHbI

3.1. Pacnpene.ﬂenne y‘leﬁHle 4acoB 10 TeMaM AUCHMILIMHBI U BUJAAM 3aHSITHMI

HaunmenoBaunune tem

Konnuectso yacos

(conmeprkaTenbHBIX MOJTYJICH )

B Tom uncie

Beero | Jlekmuum | [lpaxr. JlaGop. CPC
(CemuH.)
Tema 1. OCHOBHBIE TOHATHUS U OIIPENIEICHHU]
HAYK O HAHOTEXHOJIOTHUSX 8(17) 2(1) ] 12(16)
Tema 2. OcoOeHHOCTH (PU3HYECKUX B3aH- 5 12(16)
MOJICHCTBUI Ha HAHOMACIITabax 8(16)
Tema 3. MeToObl UCCIIENOBAHUS U JUATHO-
CTHKa HAHOOOBEKTOB M HAHOCHCTEM 11(18) 4(1) 2(1) 12(16)
Tema 4. OcoOEHHOCTH CTPOEHUST HaHO-
00BEKTOB M HAHOCHCTEM 11(18) 4(1) 2(1) 12(16)
Tema 5. Buapl ¥ THOBI HAHOOOBEKTOB U
HaHOCHCTEM 11(18) 4(1) 2(1) 12(16)
Tema 6. MUKPOCTPYKTypa KOMIAKTHBIX
HAaHOKPHUCTAJUTMIECKUX MAaTEPHAIIOB 11(18) 4 2(1) 12(17)
Tema 7 BnusitHue MUKpOCTPYKTYpbI Ha CBOM- 3 4 12(17)
CTBa KOMIIAKTHBIX HAHOMATEPHAJIOB 14(17)
Tema 8 OCHOBHBIC BUJIbI HAHOTEXHOJIOTHA. 14(17) 6(1) 5 7(16)
KonTakTHas paboTa (JIOMOJTHUTEIIbHAS) 6 - -
KypcoBas paboTa (mpoekr) . - -
Mtoro no BugaM 3aHATHIA 144 34(4) 17(4) 91(130)
KonTposnb . - - -
Hroro: 144 34(4) 17(4) 91(130)

(I)opanOBaHne KOMHeTeHHI/Iﬁ B pe3yjbTaTe 0CBOCHUA TEM NUCIHUIIJIUHBI

Komnerennuun TeMbl TUCHIMIUIMHBI, HAIICJICHHBIC HA BBIPAOOTKY
KOMITIETEHIIUHA
VK-1 Temsr 1,3,8
[1IK-1 Tewmsr 2,4,5,6,7
3.2. Jlekuuu

Tema 1. OCHOBHBIE TOHATHS U ONPEICITICHUS HAYK O HAHOTEXHOJIOTUSAX

Conepxanue TeMbl 1:

I/ICTOpI/IH nosiBieHus. OCHOBHBIE OIIPCACICHUA: HAHOCUCTCMA, HAHOMATCPHUAJIbl, HAHO-
TCXHOJIOT U, HAHOAWArHoOCTHKA, HAHOCUCTCMOTCXHHNKA, HAHOHAYKd, HAHOTCXHHUKA,

HAHOWHKCHEPHSL.
JIureparypa k teme 1 [1,2]

Tema 2. OcobeHHOCTH (HU3NYSCKUX B3aMMOJICHCTBUI Ha HAHOMAacIITabax

ConeprkaHue TeMBbI 2:

Oco6eHHoCTH (PU3NYECKUX B3aUMOJICUCTBUI Ha HaHOMacIITabax. MexaHnka HaHOOO'b-

€KTOB. TepMOIMHaMUYECKUE CBOMCTBA HAHOCPE. TEIUIOBbIE CBOMCTBA




HaHoMartepuasioB. CTpyKTypa HaHOpPa3MEPHBIX 00bEKTOB. XMMUYECKHE CBOMCTBA HAHO-
MaTepuanoB. MexaHUueCcKue XapakTepUCTUKUA HAHOCPE. DIEKTPOHHASI CTPYKTypa Ha-
HOYACTHIl. DJIEKTPUUECKUE CBOMCTBA HAaHOMaTepHraioB. eppoMarHuTHbIE XapaKTepu-
CTUKHU HaHOMaTepuaaoB. OCOOEHHOCTH ONTUYECKUX CBOMCTB HAHOMATEPUATIOB
JInuteparypa x reme 2 [1.2]

Tema 3. MeTopl ucClI€IOBaHUS M JHArHOCTHKA HAHOOOBEKTOB U HAHOCHCTEM
CopaepxkaHue TEMBI 3:

[IpoctpancTBeHHOE paspenieHue. JlubpakMOHHBIN TIpeaen pa3periaronieil crnocoOHo-
ctu. OnTuyeckas MUKPOCKOIHUS JIJIs MCCIeI0BaHUsI HAHOOOBEKTOB. PEHTreHOBCKash MUK-
pockonus. PactpoBas 3jieKTpoHHasi MUKpockomnus. IIpocBeumBaroimias 3JI€KTpOHHAs
MUKpOCKoTus. TOHHbIE MUKPOCKOTIBI.

JIureparypa x teme 3 [1.2]

Tema 4. OcoOEHHOCTH CTPOCHHUS HAHOOOBEKTOB U HAHOCUCTEM

Conep:xkanue TeMbl 4:

[Tonarue HaHOOOBEKTA, HAHOMATEpHalia, HAHOTEXHOJIOTUU. PU3NYECKUE MPUUNHBI CITe-
nM(UKY HAHOYACTUL M HaHOMaTepuanoB. Knaccudukaus HanooObekToB. Hanoua-
CTUIIbI, HaHOTIOpOolTKKU. HeyrnepoiHple HAHOTPYOKH U TOHKHE TIIICHKH.

Jlureparypa x Teme 4 [1.2]

Tema 5. Bunpl 1 THIIBI HAHOOOBEKTOB M HAHOCHUCTEM.

CopepxaHue TeMBbI S:

[ToHsaTrs HAHOYACTHIl, HAHOTPYOOK, HAHOINICHOK, HAHOTIOKPBITHM, HAHOCYCIICH3UM U
HaHOAMYJIbCUM. [IprMepbl HAHOOOBEKTOB.

Jlureparypa k Teme 5 [1.2]

Tema 6. MUKpOCTPpYKTypa KOMIAKTHBIX HAHOKPUCTAIINYECKUX MAaTEPUAJIOB
CopaepxkaHue TEMBI 6:

['panuIe pa3aena B KOMIIAKTUPOBAHHBIX HaHOMaTepuaiax. OCOOCHHOCTH CTPYKTYPBI
CyOMUKPOKpHUCTAITNYECKUX MeTaioB. OCHOBHBIC OTJIMYNTEIbHBIC CBOMCTBA HAHOMA-
TEpHUAJIOB.

Jlureparypa k Teme 6 [1.2]

Tema 7 BisitHue MUKpPOCTPYKTYpPbI HA CBOMCTBA KOMITAKTHBIX HAHOMATEPHAJIOB
Copaeprxanue Tembl 7:

OCHOBHBIE€ METO/IbI TIOJIyYEHHUSI KOHCOJIMIUPOBAHHBIX HaHOMaTepuasioB. CTpyKTypa mo-
JUMEPHBIX U YTJIEPOIHBIX HAHOMATEpUaIoB. TUIIBI CyNpaMOJIEKYJISIPHBIX CTPYKTYP.
CtpoeHre MHOTOCIOMHBIX HAHOTPYOOK.

Jlureparypa k teme 7 [1.2]

Tema 8 OcHOBHBIC BHJIbI HAHOTEXHOJIOTHH.

Copep:xaHue TEMEI 8.

KiroueBbie ATanbl ¥ MEPCHEKTUBBI Pa3BUTH HAHOTEXHOJIOTHH. 3HaYCHUE HAHOTEXHOJIO-
Ui B pa3BUTUN NUBUIM3ANUU. O0IaCTH IPAKTHYESCKOTO IPUMEHEHHUST HAHOTEXHOJIO-
rui. [lepcnekTuBHBIE HANPABJIEHUS PA3BUTHSI HAHOTEXHOJIOTUH.

Jlureparypa k Teme 8 [1.2]




3.3 [IpakTHueckme (CeMUHAPCKHUE) 3aHITUSA

Ne Tema paboTsr O6bewMm | Jlutepa-
1/ , Jac. Typa
OYH/0Y
H-
3204/3
AdOYH
1 Marepuaisl JJsl IOJIYIPOBOJHUKOB 2(1) 1,4
2 Marepuansl Ju1si THOPUAHBIX HHTETPATbHBIX MUKPOCXEM 2(1) 1,4
3 OumncTKa MOTOKEK 2(1) 2,3
4 TeXHOI0THY MOTYYEHUH TOHKUX METAUTHYECKHUX TIJICHOK 3(1) 2,3
&) dotoaurorpadus 2 2,4
6 N3yuenne texnosornu usrorosiaenus M/II1 unrerpaabHbIX MUKPO- 2 4
cXeM -
7 W3ydenue miaHapHO-3MIT aKCHATbHON TEXHOJIOTMU U3TOTOBICHUN 9 19
MOJTYIIPOBOIHUKOBBIX MUKPOCXEM Ha OUIIOJISIPHBIX TPAH3HCTOpaX ==
AHanmu3 BUJIOB U NMPUYMH J€PEKTOB HA Pa3IMYHbIX Omepa-
8 IUSX TEXHOJIOTHYECKOTO Mpoliecca U3rOTOBICHHUS ITOIYIIPO- 2 3,4
BOJIHMKOBBIX MUKPOCXEM Ha OUITOJIIPHBIX TPAH3UCTOPax
HUTOTIO: 17(4)
3.2. JlabopaTopHble padoThI
Kypcom He nperycMOTpeHBI.
3.5. CamocTosiTesibHAsA padoTa CTyACHTA
Ne Buasl camocTosiTenbHON paboOThI CTyIeHTa O0BbewM, yac.
n/m
1 M3ydeHne JeKIIMOHHOTO MaTeprasa 60
2 [ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 31
3 [TonroroBka K 1a00paTOpHBIM paboTaM -
4 BeinonHeHne KypcoBoro npoexkTa -
5 BrlinosiHeHue KypcoBoi paboThl -
HUTOrIO: 91

3.6. KypcoBoii mpoekT (padoTa), MHIUBHAYAJbHOE 3aJaHHe
KypcoBoii mpoekT (paboTa) 1 MHAUBUIYJIbHOE 33/IaHKE MO AUCIUIUIMHE Y4E€OHBIM
IJIAHOM HE MPEAYCMOTpPEH.

4 ®OHJA ONEHOYHBIX CPEACTB

4.1 KpuTepuu U IIKAJbI JJI MHTETPUPOBAHHOI OlleHKH YPOBHA copmMupo-
BAHHOCTH KOMIIETEHIIUH
Cocmasasaiowas komnemenyuyu — NOJHOMA 3HAHUL



- HyJIEBOW YPOBEHb: HEBEPHBIE, HE APTYMEHTUPOBAHHbBIE, C MHO’)KECTBOM I'pyObIX OLIMOOK
OTBETHI HA BOIIPOCHI / OTBETHI Ha JIBa BOIIPOCA U3 TPEX MOJIHOCTHIO OTCYTCTBYIOT. YpO-
BEHb 3HAHUN HIKE MUHUMAJIbHBIX TPeOOBaHU;

- MUHMMAaJIbHBI YPOBEHb: JIaHBI HE IIOJIHBIE, HE TOYHBIE U aPTyMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. YPOBEHb 3HAHUU HIDKE MHHUMAJbHBIX TpeOoBaHui. [lomymieHo MHOTO
rpyOBIX OIMHOOK;

- IOPOTOBBIA YPOBEHB: J1aHbl HEJTOCTATOYHO IOJIHBIE, TOYHBIE U APIYMEHTUPOBAHHBIE OT-
BETHI Ha BONPOCHL. [[110X0 3HaeT TepMUHBI, ONPEIEICHUS U MIOHATHSI; OCHOBHBIE 3aKO-
HOMEPHOCTH, COOTHOILIEHUS], IPUHLIUIIBL. JIOMyIIIEHO MHOTO HETpyObIX OLUINOOK;

- CpeIHUI YpOBEHB: J{aHbl JOCTATOYHO MOJHBIE, TOUYHBIE U apTYMEHTHPOBAHHBIE OTBETHI
Ha BOIIPOCHI. B I1€JIOM 3HAaeT TEpMUHBI, ONPEIEIICHUS U ITOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLLIEHMSI, IPUHIUIBI. [{OITyI1IeHO HECKOJIBKO HErpyOBIX OIMOOK;

IPOJBHUHYTBIM YPOBEHB: JaHbI IOJHBIC, TOYHBIE U APIYMEHTUPOBAHHbIE OTBETHI HA BO-
IIPOCHI. 3HAET TEPMHUHBI, ONIPENETICHUS U NOHTHS;, OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHUS1, NPUHUUIIBL. J[OMyIIEHO HECKOJIBKO HETPyOBIX OLIMOOK;

BBICOKMH YPOBEHbB: JaHbI IIOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHI.
3HAeT TEPMUHBI, ONPEIEIICHNUS] U TIOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIIE-
HUs1, IPUHIMIBL. /[0oNyIIeHO HECKOIBKO HETOYHOCTEM.

Cocmasnaiowas KomnemeHyuu — yMeHus

HYJIEBOW YPOBEHbB: IOJIHOE OTCYTCTBUE ITOHMMAHUS CYyTU METOJAMKH PELICHUS 3a/1a4H,
JIOMTYIIIEHO MHOKECTBO IPyOeHIIUX OIMOOK / 3a]JaHUsI HE BBITIOJHEHBI BOOOIIIE;

MUHUMAJIBHBIN YPOBEHB: c1a00€ MOHUMAHUE CYTH METOJUKU PEIICHUs 3aJa4u, JOITy-
HIeHbl TpyOble ommnOKu. Pernenus He o6ocHOBaHbl. He ymeer ucmnonbp3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO auTepaTypy. He opueHTHpyercs B cienuanbHOM HAyYHOU JIUTE-
paType, HOpMaTUBHO-IIPABOBBIX aKTax;

IIOPOTOBBIM YPOBEHb: JIOCTATOYHOE IIOHUMAHNE CYTU METOAUKH PELICHUS 3a4a4, JOIy-
1IeHbl oIMOKHU. Perenns He Bcerga 000OCHOBaHbL. YMEET UCIOb30BaTh HOPMATUBHO-
TEXHUYECKYI0 Juteparypy. Cnabo opUeHTHpYyeTCs B CIEUUAIbHON HAay4yHOW JUTEpa-
Typ€, HOPMAaTUBHO-TIPABOBBIX aKTaX;

CpPEOHUN YpOBEHB: B ILIEJIOM MOHUMAET CyTh METOJMKH PEIICHUS 3aa4yH, IOIYIICHBI
omnOku. Pemienus He Bceraa 00OCHOBAaHbBI. Y MEET UCIOJIb30BaTh HOPMATUBHO-TEXHU-
YECKYIO U CIICHHUAIIBHYIO HAYYHYIO JINTEPATYPY, HOPMATUBHO-TIPABOBHIE aKThI;

- IPOJABHUHYTHIN YPOBEHB: B LIEJIOM [IOHUMAET CyTh METOAUKH PELLICHHUS 3a/1a4U, JOMYILIECHbI
HeTouHOCTH. CriocobeH 000CHOBATh pelIeHHs. Y MEET UCIOIb30BaTh HOPMATUBHO-TEX-
HUYECKYIO U CIIENUAIBHYIO HAYYHYIO JIUTEPATypy, HOPMATUBHO-IIPABOBBIE AKThI;

- BBICOKUH ypoBeHb: [loHuMaer cyTh MeToauKH pemieHus 3aaauu. CriocobeH 060CHOBATh
peuieHus. Y MeET UCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHMATIBHYIO0 HAYUYHYIO
JUTEPaTypy, IEPE0BO 3apyOeKHBIIN OMBIT, HOPMATHBHO-TIPABOBBIC AKTHI.

Cocmasenaowas komnemeHyuu — 61a0eHue HagblKamu
- HYJICBOM ypOBEHB: HE MIPOJIEMOHCTPUPOBAII HABBIKU BBHITIOJIHEHUS MPO(HECCUOHATBHBIX
3a7a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH IIPU BBITIOJHEHUU OTAECIBbHBIX 3a/a-
HUM;

b



- MUHUMAaJIbHBIM YPOBEHb: HE MPOJIEMOHCTPUPOBAJI HABBIKM BBIMOJHEHUS MPOdhecCcro-
HaJIBHBIX 3a7a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH MPU BBIIIOJIHEHUU OTIECIIb-
HBIX 3aJIaHUH;

- TIOPOTOBEIN YPOBEHB: BIAJEET ONMBITOM TOTOBHOCTU K MPOGECCHOHATHHON ESITEIHHO-
CTH U TIpo(heCCHOHATFHOMY CaMOCOBEPIIIEHCTBOBAHUIO HA TIOPOTOBOM YpOBHE. Tpy-
JIOBBIC JICMCTBUS BBIINOJHSICT MEIJICHHO U HEKAUYE€CTBECHHO);

- CpeIHUI YPOBEHB: BJIAJCET CPEIHUM OTBITOM T'OTOBHOCTH K MPOodeCcCHOHATBLHOU Aes-
TEIBLHOCTH U MPO(PECCHOHATTBHOMY CaMOCOBEPIIICHCTBOBAHUIO. TPYIOBBIE NEHCTBUS
BBITIOJTHSICT HAa CPETHEM YPOBHE I10 OBICTPOTE U Ka4eCTBY;

- IPOJIBUHYTHIN YPOBEHB: BIIAJICET OMBITOM U JOCTATOYHO BBIPAKEHHON JTUYHOCTHOM I'O-
TOBHOCTH K MPO(ECCHOHANTBHON AEATEILHOCTU U MPO(PECCHOHATLHOMY CaMOCOBEpP-
IIEHCTBOBAHUIO. BBICTPO U KAYECTBEHHO BBINIOJIHSET TPYJOBBIC JICUCTBUS;

- BBICOKUM YPOBEHB: BJIQJICET ONBITOM U BBIPAKEHHOCTHIO JTUYHOCTHOW TOTOBHOCTH K
npodeCCUOHAIBHON JEATEbHOCTH W TPOoQecCHoHaTIbHOMY CaMOCOBEPIIICHCTBOBA-
HUIO. BBICTPO M Ka4€CTBEHHO BBIMIOJIHAET TPY/IOBBIE ICHUCTBUSI.

Obobwennas oyenka chopmuposaHHoCmu KOMNnemeHyull

- HyJIEBOI YPOBEHb: KOMIIETEHIIMH HE C(POPMUPOBAHBIL;

- MUHUMAJIBHBIN YPOBEHB: 3HAUUTEIbHOE KOJIMYECTBO KOMIIETEHIUI HE C(HOPMHUPOBAHO;

- IOPOTOBBI YPOBEHb: BCE KOMIIETEHIUU C(HOPMUPOBAHBI, HO OOJIBIIMHCTBO Ha IOPOro-
BOM YpPOBHE;

- CPEIHUI YPOBEHb: BCE KOMIIETEHIIUN CPOPMHUPOBAHBI HA CPETHEM YPOBHE;

- IPOJIBUHYTHIN YPOBEHB: BCE KOMIETEHLUN C(HOPMHUPOBAHBI HA CPEAHEM HIIU BHICOKOM
YPOBHE;

- BBICOKHI YpOBEHb: BCE KOMIIETEHIIMH C(HOPMHUPOBaAHBI HA BBICOKOM YPOBHE.

4.2 Bonpockl K 3K3aMeHY U MPUMeP IK3aMeHALIMOHHOI0 OujeTa
DK3aMeH KypCcoM HE MPEeTyCMOTPEH.

4.3 Kputepuu ouleHUBaHHUS

OueHka 3HaHUHN TPOU3BOAUTCS B JopMa 3a4eTa B yCTHOUM opMe. Pe3ynbTaThl
OILICHKH 3HAHUM CTYJIeHTOB popmupyroTcs 1o 100 6aibHOM cucTeMe B COOTBETCTBUU CO
CIEAYIOLIUMU KPUTEPHUSIMU:

90-100 GanoB 3aciay»KMBAET CTYACHT, OOHAPYUBIIUN BCECTOPOHHEE, CUCTEMA-
TUYECKOE U ITy0OKOe 3HaHHE y4eOHOT0 MTPOrpaMMHOT0 MaTepuasa, CaMOCTOSTEIbHO BbI-
MOJIHUBIIIANA BCE MPEAYCMOTPEHHBIC TPOTPaAaMMOii 3aaHusl, aKTUBHO pabOTaBIINI Ha Jia-
OOpaTOPHBIX 3aHATHUSAX, MPOSIBUBLINI TBOPUECKUE CIIOCOOHOCTH M HAy4YHBIM MOJIXOJ B
NOHMMAHUU U U3JI0KEHUH Yy4eOHOTO MpOrpaMMHOI0 MaTe€puMa, OTBET OTJIMYaeTcs: 0o-
raTCTBOM M TOYHOCTBIO HCIIOJIb30BAaHHBIX TEPMUHOB, MaTE€pHal U3JIAaraeTcs MocCie10Ba-
TEJIBHO W JIOTUYHO.

80-89 GamioB 3aciy’KMBAaeT CTYJEHT, OOHAPYKUBIIUA CUCTEMAaTUUYECKOE 3HAHUE
y4eOHOro NpOrpaMMHOIO MaTepHalla, CaMOCTOSTEIbHO BBIOJHUBILINANA BCE MPETYyCMOT-
pEHHbIE MPOrpaMMON 3a/1aHMsl, AKTUBHO paOOTaBIIMI Ha 1a00PATOPHBIX 3AHITHUSIX, IPO-
SBUBLINI TBOPYECKUE CIIOCOOHOCTHU B U3JIOKEHUH YU4EOHOTO MPOrpaMMHOTO MaTepuma,
OTBET OTINYAETCSA TOYHOCTBHIO UCIIOJIB30BaHHBIX TEPMUHOB, MAaTEPHUA U3JIaracTcs NOCIe-
JIOBATEJIbHO U JJOTUYHO.



79-79 GannoB 3aciIyKUBAaeT CTYACHT, OOHAPYKUBIIWNA MOJHOE 3HAHUE y4eOHO-

IPOrpaMMHOI0 MaTepHuaa, He IOy CKaIOIINKA B OTBETE CYIIECTBEHHBIX HETOYHOCTEH, Ca-
MOCTOSITEIbHO BBITIOJHUBIINI BCE MPEAYCMOTPEHHBIE MPOTpaMMON 3aJaHUs, aKTUBHO
paboTraBlIMii HAa Ta0OPATOPHBIX 3AHIATHUIX, TOKAa3aBLIIMHI JOCTATOYHbBIE 3HAHUS U CIIOCO0-
HOCTb K UX CAMOCTOSITEIbHOMY MOTIOJHEHUIO.
60-69 GaymoB 3acay’KUBAaeT CTYACHT, OOHAPYKHUBIIIMI 3HAHWE OCHOBHOTO y4€OHO-TIPO-
IrPaMMHOTO MaTepuaia B 00bEMe, He0OXOTUMOM JIJIsl MPEACTOSIIEeH paboThI 1o mpodec-
CHH, HE OTJINYABIINICA aKTUBHOCTHIO HA JTAOOPATOPHBIX 3aHATHSIX, CAMOCTOSITENIHHO BbI-
MOJIHUBIIIMIA OCHOBHBIE MPETyCMOTPEHHBIE TPOTPaAMMOi 3a/1aHu s, OJTHAKO JIOITYCTHUBIIHUIMA
HEKOTOPbIE MOTPEUTHOCTH MPU UX BHIMOJIHEHUH U B OTBETE 11a HK3aMeHe, HO 00J1a a0
HEO0OXOMMBIMU 3HAHUSIMU JJISI UX CAMOCTOSATEILHOTO YCTPAHEHUS.

Menee 60 6a110B 3aCTy>KMBAET CTYACHT, 0OHAPY KUBLIUH MTPOOEIIbl B 3SHAHUSIX WIIN
OTCYTCTBUE 3HAHUH MO 3HAYUTEIHHON YaCTH OCHOBHOTO Y4EOHO-ITPOTPaMMHOTO MAaTEpH-
aJjia, He BBIMIOJIHUBILIEMY CAMOCTOSITEILHO MPEyCMOTPEHHBIE TPOTrpaMMOil OCHOBHBIE 3a-
JaHWs, JOMYCTUBIIEMY MPHUHIUINUAIBHBIE OMIMOKH B BBITOJHEHUU MPEAYCMOTPEHHBIX
IPOrpamMMoOi 3aJJaHUi U KOTOPBII HE MOXET MPOJIOJKUTh OOYUYEHHE WIIM IPUCTYIUTh K
PO eCCUOHATIBHOM JeATEIbHOCTH 0€3 TOMOJHUTEIbHBIX 3aHATUM 110 COOTBETCTBYIOLIEH
TUCIUTIIAHE.

[Tonyuennas onenka o 100-0amuibHOM 1MIKajne OMpeAesieT OIEHKY MO rocyaap-
cTBeHHOM mKaie u mkaine ECTS:

Cymma OannnoB Ornenka Orenka
o 100-6anpHOI mIKaie no mkaine ECTS 110 TOCYIapCTBEHHOM IIKaJIe
90-100 A OTinu4HO / 3a4TEHO
80-89 B Xopo1o / 3a4TeHo
75-79 C p
70-74 D v /
60-69 E JTIOBJICTBOPHUTEIIHLHO / 3a4TCHO
35-59 F He /
0-34 = yJIOBJICTBOPUTEIILHO / HE 3a4TCHO

* — ¢ 00s3aTEIbHBIM MMOBTOPHBIM M3YUYCHUCM OUCHUILIIUHBI.

4.4 IlpuMep TeKylIero onpoca Ha NPAKTHYECKUX (CEMUHAPCKUX) 3AHATUAX

1 J1a0opaTOpPHBIX padoTax

Texkymmnii KOHTPOJIb 3HAHUM CTYZAEHTOB POU3BOAUTCS 110 PE3YyJIbTATAM KOHTPOJIb-
HBIX OMPOCOB B XOJI€ MPOBECHUS MPAKTUYECKUX 3aHATHH, a TAKXKE MPH 3aluTe J1adopa-
TOPHBIX padoT.
[TpumepHBIii TepeueHb BOMPOCOB 3a/1aBa€MbIX Ha JIA0OPATOPHBIX 3aHATHIX:
OCHOBHBIE NTOHATHS U ONPEIEIECHUS HAYK IO HAHOTEXHOJIOTUSIM.
[IpyHLIMIIBI U IEPCIIEKTUBBI Pa3BUTHSI HAHOTEXHOJIOTUM.
dusznueckre B3auMoJICHCTBUS B HAHOMAcCIITa0ax.
KBa3u4acTuisl B TBEpAOM TEJE.
Cratuctrueckas (pu3nKa HaHOCHUCTEM.
Tunbl BHYTpU- Y MEXMOJIEKYJISIPHBIX B3aUMOJCHCTBUM.
CamocOopka ¥ caMmOOpranu3aiisi B HAaHOCTPYKTypax.
OCHOBHBIE METO/IbI UCCIEAOBAHUS CBOMCTB HAHOOOBEKTOB U HAHOCHCTEM.
DIJIEKTPOHHAs PacTpPOBas U MPOCBEUMBAIOLIAS MUKPOCKOIIHS.

ooNoaRLNE



10.MeTto161 HAHOTBEPAOMETPHH.

11.HanoctpykrypupoBansbie 1D, 2D u 3D marepuanis.

12.Me3omnopucTbie MaTepHabl.

13.MonexynspHbIe CUTa, UX OCOOEHHOCTH M 00JIAaCTH MPUMEHEHHUS.

14. HaHOKOMITO3UTHI U X CUHEPT€TUYECKHE CBOKCTBA.

15.KOHCTpYKIIMOHHBIE HAHOMATEPHAJIBI.

16.Du3nka HAHOYCTPOUCTB.

17.Metopl co3aHusI HAHOYCTPOMCTB.

18.MexaHu4deckue 1 3JIeKTPOMEXaHMYECKUE MUKPO U HAHOYCTPOMCTBA.

19.VYrnepoiHbie HaHOMaTEpUaIbl U HAHOCTPYKTYPHI B JTA3€PHBIX TEXHOJIOTHSIX.

20.I'panuiipl pa3aena B HaHOMaTepuaiax.

21.0co06eHHOCTH CTPYKTYPbI CYyOMUKPOCKOITMYECKUX METAIIIOB.

22.HaHocTpyKTypa HEYNOPSJOUECHHBIX CUCTEM.

23.AHOMaNTMU MEXaHMYECKOT0 MOBEBEACHUS HAHOYACTHII.

24. TerioBbI€ U IEKTPUIECKUE CBOWCTBa HAHOMATEPHAJIOB.

25.MarauTHbIC CBOMCTBAa HAHOMATECPHATIOB.

26.CyIHOCTh ¥ OCHOBHBIE 3TaIlbl JTJUTOTPAPUIECKOTO MpoIiecca.

27.OCHOBHBIC 0OCOOEHHOCTH MOJIEKYJISIPHO-TYy4EBON AITUTAKCHH.

28.060pynoBaHus 715 TUTOTpaPUU U MOJICKYJISIPHO-Ty4eBON STTUTAKCHH.

IIpome:kyTouHass arrecTamusi MO pe3yjbTaTaM OCBOEHHUS IUCLUUILUIMHBI B Ce-

MECTpE MPOBOAUTCA B (POPME CEMECTPOBOIO FK3aMEHA B cOOTBETCTBUU ¢ «llonoxkeHuem
00 opranuzaiuu yueOHoro mnpoiecca B JIoHEeIKOM HAIlMOHAIbHOM TEXHUYECKOM YHUBEP-
cuterey, yreepxxaeHHoM npuka3zom JJoHHTY ot 02.05.2018r. Ne 337-14.

4.5 KypcoBoe npoeKkTHpOBaHMe
KypcoBoii npoekT uiu pabota Kypcom He NMPeayCMOTPEHbBI

5 PEKOMEHAYEMAS JIMTEPATYPA

I Ocnoenaa numepamypa
1. Matpenun C.B. HaHOCTpyKTypHBIE MaTe€prasibl B MAITMHOCTPOEHUH [ DNEKTPOHHBIN
pecypc] : yuebHoe mocoOue sl CTyAE€HTOB BY30B, 00yYaIOMIUXCS 110 HAMPABJICHUIO
NOArOTOBKM OakanaBpoB v MaructpoB 150600 "MatepuanoBeeHUE U TEXHOJIOTHS HO-
BbIX MatepuainoB" / C.B. Marpenun, b.b. Oseukun ; 'OV BIIO "Har. uccnen. Tomck.
noyimtexH. yH-T". - 4 MO. - Tomck : U3a-Bo Tom. monutexH. yH-Ta, 2014. - 1 daiin. -
Cuctem. TpeboBanus: Acrobat Reader. - http://ed.donntu.ru/books/17/cd7196.pdf
2. OCHOBBI HAHOTEXHOJIOTHH [ DIEKTpOHHBIN pecypc] : yueOnuk 11 By3oB / H.T. Ky3-
HerioB, B.M. Hosotopuies, B.A. )Kabpes, B.1. Mapromus. - 10 M6. - Mocksa : BU-
HOM. Jlabopatopust 3nanmii, 2014. - 1 ¢aiin. - Cucrem. TpedboBanus: Acrobat Reader.-
http://ed.donntu.ru/books/17/cd8009.pdf

II /lononnumenvnasa aumepamypa

3. Pemniens A.A. Martepuaiibl 1 METOJIbIl HAHOTEXHOJIOTHH [ DJIEKTPOHHBIN pecypc] :
yueOHoe nocobue aiist By30B / A.A. Pemniens, A.A. Baneesa ; Ypai. denep. yH-T UM.
nepBoro IIpesunenta Poccuun b.H. Enbiiuna. - 3 M6. - Ekatepun0Oypr : U3a-so Ypai.


http://ed.donntu.ru/books/17/cd7196.pdf
http://ed.donntu.ru/books/17/cd8009.pdf

yH-Ta, 2015. - 1 ¢aiin. - Cucrem. TpedoBanus: Acrobat Reader -
http://ed.donntu.ru/books/19/cd9291.pdf

4. Tlonora JI.M. Benenrie B HAHOTEXHOJIOTHIO [ DIEKTPOHHBIN pecypc] : yueOHoe 1o-
cobue s By3oB / JLM. [Tonosa ; ®I'BOY BIIO "C.-I16. roc. TexH. yH-T pacTHT. MOJIHU-
MepoB". - 6 M6. - Cankr-IletepOypr : CIIBI'TPVYII, 2013. - 1 ¢aitn. - Cuctem. TpeGoBa-
Hust: Acrobat Reader - http://ed.donntu.ru/books/19/cd9297.pdf

6. YYEBHO-METOJINYECKOE OBECITEYEHUE JUCHOUIIJIMHBI

Y4eOHO-MeTOAMYECKUE U31aHus], paspadoTannbie B JJonHTY:

5.Koncnexr nekiuit no nucuuiinae «Hanomarepuansl U TexHonoruny. Cocrapun Jla-
xuH A.M. Jonenk: «JonHTY». 2017 r. — 137 c. (moctyn yepe3 TUYHBIA KaOUHET CTYy-
JICHTA).

6. MeTomueckne ykazaHus K MPaKTHUECKUM 3aHATUSAM 10 Kypcy “ Hanomatepuansl u
texHosorun” (s cTyaeHToB crnenuanbHocTH 15.04.06 «MexaTpoHrnka U poOOTOTEX-
HuKa» Bcex popm obydenwus). Jlaxun A.M. lonenk: JouHTY, 2023 r. — 130 c. (moctyn
Yyepe3 JIMYHbIN KaOMHET CTYJIEHTA).

JJIEKTPOHHO-MH(OPMALMOHHBbIE PeCypChI
OBC JIOHHTY - http://donntu.ru/library
3BC IPR SMART- http://www.iprbookshop.ru .

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUIIJINHbI
1. JleKuMOHHBIE 3aAHATHSA:

- JIEKIIMOHHAS ayUTOPHUsI, OCHAIIICHHAS TTPE3CHTAIIMOHHON TEXHUKOM (TIpo-
€KTOp, SKpaH, KOMIBIOTEP, MyJIbTUMEANNHAS CETh U3 6-TH MOHUTOPOB),

- KOMIIJIEKT AJICKTPOHHBIX MPE3EHTAINI/CIIaiiIoB.

2. JlaGopaTopHbIe 3aHATHS.

- ayAUTOpHUS ISl IPOBEACHUS J1a0opaTOpHBIX 3aHsATui 6.102 uMeroiasi B CBoeM
COCTAaBeE:

- npodusiomerp-npoduiorpad 252;

- metamiorpadguueckuit mukpockon NEOPHOT;

- HOYTOYK;

- MYJIbTUMEIUUHBIA TPOEKTOP;

- DKpaH.


http://ed.donntu.ru/books/19/cd9291.pdf
http://ed.donntu.ru/books/19/cd9297.pdf
http://donntu.ru/library

