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JIucr aktyanusanuu padoyeii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
yueOHOM rofy Ha 3acenanuu Kadeapsl Lludpossie nBoitHNKH B 00pabOTKe MaTepHaIoB

[Iporokom ot 20 . Ne

3aB. kadeapoii M.I/I.?yMHHI_IeB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
yaeOHOM oty Ha 3acefaanuu kadenpel LludpoBsie 1BOHHUKN B 00pabOTKE MaTepuaioB

[Ipotokom ot 20 . Ne

3aB. kadeapoii M.I/I.FyM;IHueB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

HenssMu OCBOECHMSI TUCHUIUIMHBI (MOnynsi) «OCHOBBI HAHOTEXHOJOTHI SIBISIOTCS:
pa3BUTHE Yy CTYICHTOB JMYHOCTHBIX KauecTB, a Takke (OpMUpOBaHHE OOUIEKYIbTYPHBIX U
npoeCCHOHATBHBIX KOMIETEHIMH B cooTBeTcTBUUM ¢ TpeboBanmsimu PI'OC BO 1o
HarpasieHuto noarotoku 22.03.02 Meramnyprus.

OcHOBHBIE LIeIH IPEnogaBaHusl JUCIUILIUHBL:

- JaTh 3HAHMS MO KIacCU(pUKALMUU, CBOHCTBAM M TEXHOJIOTHUAM, a TakXke II0
MCII0JIb30BaHUIO HOBBIX HAHOMATEPHUAJIOB U HAHOTEXHOJIOTUH;

- IPUBUTH HABBIKU KCIIOJIb30BAHUS TEOPETUYECKUX 3HAHUM MpU BHIOOPE TPEOYEMBIX IS
KOHKPETHOI'O IIPUMEHEHHS] HOBBIX HAHOMATEPUAJIOB;

- MOATOTOBKa K Oynylield HayyHOM M TNPAKTUYECKOW JEATENbHOCTH, CBSI3aHHOM C
BHEJIPEHUEM U UCNOJIb30BaHMEM HAHOMATEPHAJIOB U HAHOTEXHOJIOTUH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil IPOrpaMMbl

JucuuruimHa OCHOBBI HAHOTEXHOJIOTUIM BXOJIUT B 0053aTeNbyI0 YacTh y4E€OHOTO IJIaHa
00pa30BaTeNIbHOI TPOrPaMMBI.

JIns  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXoauMbl  3HaHWs  (YMEHUS,  BIAJICHHSA),
c(hopMHUPOBaHHBIC B pe3y/IbTaTe H3yUCHHUS JUCIUIUIMH/ IPAKTHK:

MGTOI[OJIOFI/IH 1 MCTOJIbI HAYUYHOTO UCCIICAOBAHUA

Teopwust 1 TEXHOJIOTHSI IPOU3BOJICTBA YYT'YHA U CTAIIU

Teopust 1 TEXHOIOTHS MPOU3BOACTBA MPOKATA U METAJUTOM3ACIIHIA

MeraioBeieHHEe U TEXHOIOTUS TEPMHUYECKOI 00pab0TKM MPOKaTa U METaJUIOU3ICIUH

WHocTpaHHBIN SI36IK B TPOPECCHOHATBLHOMN NS TETbHOCTH

ba3bl manHbIX

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NMPU M3YyYeHUU TaHHOM IUCIMIIIMHBI OynyT
HEOOXOUMBI 17151 U3Y4YEeHUSI AUCIUILIINH/IPAKTHUK:

[TaTeHTOCIIOCOOHOCTH M MOKa3aTeNIN TEXHUUECKOTO YPOBHS pa3paboToOK

ITonroToBka K npoueaype 3aliThl U 3al{1Ta BBITYCKHOW KBaTM()UKALIMOHHOM paboThI

[IpoexTHOE ynpaBieHue

IIpoekTHas AeATENBHOCTD

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHus

B pesynprate ocBoeHHs AMCUMILIMHBI (MOAynsl) «OCHOBBI HAHOTEXHOJOTHI»
oOyyaroImuiics JoKeH 001a1aTh CIeAYOMIUMU KOMIETEHIIUSAMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-4 CnocoOeH HaxoauTh W IepepadaTbiBaTh HMH(OpMaLHIO, TPeOyeMyro JUIsl MPUHSTHS
pELICHUN B HAYYHBIX UCCIIEI0OBAHUSIX U B IPAKTUYECKON TEXHUYECKOU AESITEIbHOCTU

OIlK-4.1 [Ipou3BoaUT MOMCK, aHAIM3 W CUHTE3 WMHGOpMaLUU Ui pa3paboTKu U
NPUHATHS PEUICHWH TpU TMPOBENACHWM HAYYHBIX HCCIEIOBAaHUN U
OCYIIECTBICHUSI  MPOdEeCcCHOHATBHOW  ACSATENIBHOCTH B 00JacTh
METAJLTYPTHH U METAII000Pa0O0TKH

OIIK-4.2 Hcnons3yeT npodeccruoHanbHble 3HAHUS JIJIs1 CpPaBHEHUS, KJIaCCU(UKAITIN U
npeoOpa3oBanus HHPOpMAMK, HEOOXOIUMOU [JIsi COBEPIICHCTBOBAHUS
OCHOBHBIX W BCIIOMOTATENIbHBIX OIEpaluii TEXHOJIOTHYECKUX TPOIECCOB
MPOU3BOJICTBA METAINIONPOAYKIIUY IIUPOKOTO HA3HAYSHUS

OIIK-4.3 [IpumensieT  CylIECTBYIOIIME  METOAOJIOTMYECKHE  MOAXOABI IS
CTPYKTYpUPOBAHUS, CHCTEMATH3alluH, XPaHEHUS U IIepeaadu




uHpopmanuu, TpeOyeMoil [uis pelIeHHs IIHPOKOTO CIEeKTpa 3ajad B
IPAaKTHYECKOHN JIeITEIHOCTH

OIIK-5 CnocobGeH oOreHUBaTh pe3yiabTaThl HAYYHO-TEXHHYECKHX pPa3pabOTOK, Hay4YHBIX
UCCIIEIOBaHU U 00OOCHOBBIBATH COOCTBEHHBIN BBIOOP, CUCTEMATH3UPYsI U 0000111ast JOCTHKEHHS
B OTPACIH METAJUTYPTUU U CMEXKHBIX 001aCTsIX

OIIK-5.1

[IpoBonuT HaydHble HCCIENOBAaHUS [JI MOJMy4eHUs O0a3bl JAHHBIX O
CBOMCTBAax METAJUIOM3JEIUNA IIUPOKOr0 HA3HAYEHUS C IOCIENYIOLEeH
00paboTKOH, aHAIM30M U UHTEpIIPETAIIMEeN IOTYUYEHHbIX PE3YJILTATOB

OIIK-5.2

OneHuBaeT  pe3yabTaThl  HAYYHO-TEXHMYECKUX  pa3paboToOK IO
COBOKYITHOCTH METOJOJIOTUYECKUX MPU3HAKOB TSI BEIOOpA ONMTUMATBHBIX
pelIeHUi MO COBEPIICHCTBOBAHMIO CYIIECTBYIOIIUX TEXHOJIOTHUYECKHUX
MIPOLIECCOB B METAJUTYPTUYECKOM OTPACIIN H CMEKHBIX 00JIaCTIX

OIIK-5.3

Cucrematusupyer © 0000maer ombeIT [jIi 0OOCHOBaHUS BBIOOpA
ONTHMAJILHOTO pelieHus npu pa3paboTke WHHOBAIIMOHHBIX
TEXHOJIOTHYECKUX IPOIIECCOB B o0JacTH METaJUTyprHU u
METaJI000paboTKH




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0mas TpyA0eMKOCTh JUCIHILIMHBI COCTABIISACT 2 3a4€THBIX CIUHUI] /2 aKajJ. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 20,6 akaj. 4acoB:
—ayaurtopHas — 20 akaJ1. 4acos;
— paeayautopHas — 0,6 akaj. 4acos;

— camocrosTenpHas padorta — 51,4 akaz. 4acos;
— B hopMe npakTudeckoit moaroroBku — 0 akaj. gac;

dDopMa arrecraluu - 3a4cT

AynutopHast ) =
o | KomraxTHAs pabora E E ®dopma TeKyILero
Pasyen/ Tema § (B axaz. yacax) E = Bun 3 KOHTPOJIS Kon
[ — : g O [ camocrosTensHoit | ycresaeMocTH U B —
@) g £ paboThI TIPOMEKYTOYHOM
Tlex. 71a0. | mpakT. ER aTTecTALH
3aH. 3aH. | U &
1. DUBNKO-XUMUIECKUE
0CcO0EHHOCTH HAHOMATepHaJIoB
1.1 ®usnko-MexaHHIECKHEe IToxroroBka K Craua
0CObeHHOCTH 41 2 20 |cmade mpakTuuec- |IPAaKTHYECKOH OIlK-4.1,
HAHOMATEPUATIOB paboTbl paGoTHI. OlK-4.3
HWroro no pazaeny 2 20
2. Buppl HaHOMaTepHAaNOB, WX
CBOWCTBA U IPUMEHEHHE
IMoaroToBka k Cnaua OI1K-4.2,
2.1 Buasl HAHOMATEPHAIIOB, 4 2 5 10 cllaue NMpaKTU4eC-  |MPAKTHYECKOH OIIK-4.3,
HX CBOMCTBA M MPUMEHEHHE paboThI paboTL. OIIK-5.1,
OIIK-4.1
Wroro no pazneny 2 2 10
3. HanorexHonoruu
IMoxroroska k Craua OIIK-4.3,
cllaue MpakTU4ec- |mpakTudecKon OIIK-5.2,
3.1 Meroasl u cnocoObl paGoTHI paBoTEL OIK-5.3.
anoNTepHaT0n e N oIk 41,
P OITK-4.2,
OIIK-5.1
Uroro no pazneny 4 6 11,4
4. HanoMamHbl ¥ HAHOTIPUOOPEI
ITonroroska k Croaua OIIK-4.1,
4.1 Hanomamunst u 2 5 caade IpakTU4yec- |MpaKTU4ECKOU OIIK-5.1,
HaHONPHUOOPHI 4 10 paboTh paboThI. OIIK-5.2,
OI1K-5.3
Wroro no pazaeny 2 2 10
Hroro 3a cemectp 10 10 51,4 3auér
HToro no gucLUIINHE 10 10 51,4 3a4eT




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OOpazoBaTeNnbHBIA TPOIECC MO JTUCIHUILUIMHE CTPOUTCS HA OCHOBE KOMOWHAITUU
CJICAYIONIMX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

WNuTerpanbaylo Moaens 00pa3oBaTENBHOrO IMpollecca MO IUCHUIUTMHE (DOPMHUPYIOT
TEXHOJIOTUM METOJIOJIOTHYECKOTO YPOBHS: MOJYJIbHO-PEUTHHIOBOE OOYYCHHE, TEXHOJIOTHUS
MO3TAITHOTO (POPMUPOBAHUS YMCTBEHHBIX JEHCTBUI, TEXHOJOTHUS Pa3BUBAIONIETO OOydYEHUS,
AJIEMEHTHI TEXHOJIOTUH PA3BUTHUSI KPUTHUECKOTO MBIIIIJICHHUS.

Peanu3anust 1aHHOW MOJENTH TPEAIOJIaraeT HCIOJb30BAHUE CIEAYIONINX TEXHOJOTHI
TaKTUYECKUX TPOLICIY:

- iexuu (Jieknusi-uHGopManus, 0030pHast JISKIUS, JTISKIU-BU3yaTH3aIIH );

- mpaktudeckue (yriyOJeHHWEe 3HAHUHM, IMONYYEHHBIX Ha TEOPETHUYCCKUX 3aHSITHUSX,
pelIeHue 3a/1a4);

— TpeHHWHIOBbIe ((OPMHUPOBAHHE ONPENEICHHBIX YMEHHA W HABBIKOB, ()OPMHPOBAHUE
AITOPUTMUYIECCKOTO MBIIUICHHUS );

— aKTUBH3AllMM [103HABATEIBHON JEATEIBHOCTH (IPUEMBl TEXHOJOTHH Pa3BUTHUS
KPUTHYECKOTO MBINIICHUS dYepe3 UYTEeHHEe M THChMO, paboTa C JIMTEpaTypoil, MOIATrOTOBKA
MIPE3CHTAIINN );

— caMoyIpaBiieHHs! (caMOCTOsITebHAs paboTa CTyJIEHTOB, CAMOCTOSATEIILHOE H3yYCHUE
MaTepuaa).

PekoMenayercss MCHoib30BaHUE HWH(POPMAIIMOHHBIX TEXHOJIOTHHA TIPH OpraHU3aIlluu
KOMMYHHKAIIMH CO CTYACHTaMH JUIsS TPEACTaBICHUS MH()OpMAIUK, BbIIAYA PEKOMECHIAIMA U
KOHCYJIbTUPOBAHUS 10 OTICPATUBHBIM BOMPOCAM, HCIIOIH30BAHUE MYJIbTUMEINUA-CPEICTB IPH
NIPOBE/ICHUH JICKIIMOHHBIX U MPAKTHYCCKUX 3aHSATHH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpuioxxenuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUIIHUHbI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Kanyctun, B. U. TexHonorus mpon3BoAcTBa U KOHTPOIIb Ka4eCTBa HAHOMATEPHAJIOB U
HAHOCTPYKTYD : yued. mocobue / B.W. Kamyctun, A.C. Curos. — Mocksa : UTHOPA-M, 2019. —
244 c. — (Boiciiee oOpa3oBaHue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook_5c¢359a09b32044.60767097. - ISBN 978-5-16-013806-0. -
Tekcr : anekTpoHHbIi. - https://znanium.com/catalog/document?id=339390

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. Cepenxo, O. A. U3menbueHne kak cnocod MolydeHHs HaHOPa3MEpPHBIX MaTepUasoB
[DnexTponHsIii pecype] : meron. mocodue / O. A. Cepenko, JI. M. TTonyxuna. - Mocksa : PO
MI'VAT, 2013. - 33 c. - Tekcr : IJIEKTPOHHBIM. - URL:
https://znanium.com/catalog/document?id=293265

2. MazanoBa, B. JI. HaHokmacTtepsl: pPEHTI€HOCIEKTPAIbHBIE HCCICJOBAHUS |
KoMIbioTepHOe MonenupoBanue / B.JI. Mazanosa, A.H. Kpasuora, A.B. Conmaros. - Mockga :
OU3MATIINT, 2013. - 184 c. ISBN 978-5-9221-1457-8, 100 5k3. - TeKCT : 3IEKTPOHHBIU. -
URL.: https://znanium.com/catalog/document?id=219789

3. Tapacrok, E. B. 3onb-rens TEXHOJOTHS TMONYYSHHS CTEKIOKEPAMUYECKHX |
ruOpuaHBIX TOKpbITUil | MoHOrpadus / E. B. Tapactok, O. A. llunosa, C. B. XamkoBckuii ;
MI'TY, [kad. XTIIuVYII]. - [2-e uza., moarot. mo ned. uza. 2009 r.]. - Marauroropck, 2016.



- 1 onekrpon. onr. guck (CD-ROM). - 3Barn. ¢ turymr oakpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2826.pdf&show=dcatalogues/1/1133
064/2826.pdf&view=true (mara oOpamenus: 27.06.2022). - MakpoodsekT. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

4. T'mesep, A. M. Hanokpucramisl, 3akajeHHble u3 pacmiaBa /| A.M. I'mesep, N.E.
[TepmsikoBa. - MockBa : ®U3MATIIUT, 2012. - 360 c. ISBN 978-5-9221-1373-1, 100 3ks3. -
Tekcr : anextponnslii. - URL: https://znanium.com/catalog/document?id=229297

5. bapeiObun, A. A. ®Pu3uKo-XMMMsI HAHOYACTHIl, HAHOMATEPUAIOB U HAHOCTPYKTYP
[DnexTponnsIii pecypc] : Yueb. mocobue / A. A. bapeioun, B. A. Baxtuna, B. . Tomunun, H. I1.
Tomununa. - KpacHospck : COY, 2011. - 236 c. - ISBN 978-5-7638-2396-7. - Tekcr :
snexkrponnsiid. - URL: https://znanium.com/catalog/document?id=100685

6. banosun, b.M. Hanomarepuansl. Knaccuduxkanus, 0coOEHHOCTH CBOMCTB, MPUMEHEHUE
u texHonoruu nonydenus / b.M. Banosx, A.I'. Konmakos, M.. Anmumos, A.M. Kpotos. - M.:
MesxayHapoAHBI YHUBEPCUTET MPUPO/IBI, 001IecTBa 1 uenoBeka "J{yona", 2007. - 125 c.

B) MeToan4eckune yKazaHus:

1. TexHONIOrHMYECKUE CBOWCTBA METAJUIMYECKUX IMOPOIIKOB: Meron. ykas. / Ilomskosa
M.A., T'onybunk 2.M. Maraurtoropck: U3n-Bo MarHuToropck. roc. TexH. yH-ta um. [.H.
Hocoga, 2013. 11 c.

2. Kunematmueckume mapameTpel Tpomecca  Ae(GOpMHUPOBAaHUS — HEKOMITAKTHBIX
Kepamuueckux Macc: Meron. ykas. / Uykun M.B., Bapeimmauko M.IL., Bakaes JI.P. —
Marnutoropck: MI'TY, 2005. — 25 c.

3. UccnenoBanue yIuioTHIEMOCTH METAUIMYECKHX HopomkoB: Metoa. ykas. / I'yu I'.C.,
Wneuna H.H., [TonsikoBa M.A / Marauroropck: MI'TY, 2005. — 8 c.

4. TINOTHOCTh W MOPUCTOCTh W3JENUI M3 HEKOMIIAKTHBIX MarepuanoB: Merox. ykas. /
Wnpura H.H. — Marautoropck: MI'TVY, 2003. —5c.

5. Mexanu3mbl (OPMHPOBAHUS MEIKOAUCIEPCHOW CTPYKTYypbl B mpoueccax OM/I:
Meron. yka3s. / XaputoHoB B.A., SImamesa E.IO. — Marautoropck: u3a-so0 MarHuToropck. roc.
TexH. yH-Ta uM. I.11. Hocosa, 2011. — 36 c.

6. MonenupoBaHue Mpolecca paBHOKAHAIBHOM YTIIIOBOM MPOTSDKKH C UCIOJIH30BAHUEM
nporpammuaoro komruiekca DEFORM-3D: Metoa. yka3. / Uykun M.B., Bapsimankos M.IL.,
[TonsikoBa M. A., EmaneeBa JI.I'., Ky3uenoa A.C. - Marautoropck: 'OV BIIO «MI'TVY», 2010. —
20c.

7. MopnenupoBaHue MpOLECCOB HMHTEHCUBHOM IIacTHMUecKod jaedopmanuu ¢
UCIIOJIb30BaHUeM mporpammHoro komiiekca DEFORM-3D: Meroa. yka3. / Uykun M.B.,
bapsimankoB MLIL., ITonsikoBa M.A., EmaneeBa J[.I'., Moxnatkun A.B. - Marautoropck: I'OY
BITO «MI'TY», 2010.-20c.

r) [Ilporpammuoe odecneuenne u UHTEepHET-pecypcehl:

IIporpammuoe o0ecneyenmne

Haunmenosanue 110 Ne norosopa CpoOK IeiCTBUS TUIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip cB00OOIHO pacrpocTpansemoe [10 OECCPOIHO
FAR Manager cB0OOaHO pacrpocTpansemoe [10 OECCPOYHO




IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca CchlIKa
denepanbHOE rOCyJapCTBEHHOEC O0/DKETHOE
yupexaenne «DenepanbHblii HHCTUTYT Tpombiiuiernon|URL: http://wwwl.fips.ru/

COOCTBEHHOCTH
HNupopmanmonHas cucreMa - EnuHOE OKHO JOCTyma K
HHOOPMAIIMOHHEBIM PECYPCAM

URL.: http://window.edu.ru/

ITouckosas cucrema Akagemus Google (Google Scholar) JURL: https://scholar.google.ru/

HaHI/IOHaJIbHaSI I/IH(i)OpMaLII/IOHHO-aHaJII/ITI/I‘-ICCKaSI URL
cucteMa — Pocculickuii MHACKC HAyYHOTO ITUTUPOBAHMS )
(PUHIT)
DnexkTpoHHas 0a3za nepuoauveckux u3manuii East View
Information Services, OO0 «MBUC»

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHre TUCIHIINHBI (MOLYJIfA)

https://elibrary.ru/project_risc.asp

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKITIOUAET:

1. YueOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOTO THIIAa OCHAIIIEHA!

- TEeXHUYECKUMH CPEJICTBAMU OOYYEHHs, CIyKalllUMU JUIsl NPEACTaBICHUS Y4eOHOM
uHpopManuu OOJBIIOW ayIUTOPHH: MYJIBTUMEAMWHBIMU CPEJICTBA XPAHEHUS, Nepeiadn |
npezcTaBieHus yueOHOH nH(popMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. YyeOHast ayquTopus Ui IPOBEICHHS MPAKTUUYECKUX 3aHATUN OCHAILICHA:

- TEXHUYECKUMHU CpeACTBaMM OOY4YEHHUs, CIYKallUMH Uil IpPEICTaBICHUS Y4eOHOMH
uHpopMaluu OOJbIIOW ayAUTOPUM: MYJIbTUMEAMWHBIMU CpEJICTBA XPAaHEHUs, Nepefadd U
npeJcTaBiIeHus yueOHON HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayauTOpus Ui TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIBTAIUH, TEKYIIEro
KOHTPOJISI ¥ TPOMEXYTOUHOM aTTECTALIMN OCHAIIIECHA!

- KOMITBIOTEpHOM TexHukol ¢ nmaketom MS Office, ¢ noaximouenuem k cetn «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TTomenieHue 7151 CaMOCTOSATENIbHOM pabOThI OCHAIIEHO:

- KOMITBIOTEpHOM TexHukol ¢ nmaketom MS Office, ¢ noaximouennem k cetn «MHTEpHET»
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMaLMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue g XpaHeHHS U TNPOPHUIAKTUYECKOTO OOCIYXMBaHUS Yy4eOHOTO
000py/I0BaHUs OCHAIIICHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMHt JJIsl XpaHeHUs y4eOHOTo 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOTr0 000py10BaHMS;

- mkadamMu U1l XpaHEHUS] yueOHO-METOINYECKON JOKYMEHTAIlMM U MaTEPUAJIOB.



IMPUJIOKEHUE 1

ITo JUCHHUIIIINHE «OCHOBBI HAHOTEXHOJIOTHI npeaAyCMOTpEHA ayaAuTOpHas W BHCAYAUTOPHAA
CaMOCTOATCIIbHAA pa60Ta 06y11a}01111/1xc;1. Ay,Z[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta CTYACHTOB
nmpearojgaract ydactue B CO6€CCI[OBaHI/II/I Ha 3aJaHHYKO TEMY, IMOATOTOBKE 000CHOBaHHBIX
OTBC€TOB Ha BOIIPOCHI IPEHoOJaBaTCIdI M Yy4aCTHUC B YCTHOM OIIPOCE, p3360p MMPAKTUYCCKUX
BOIIPOCOB CO31aHUs HAHOTEXHOJIOTHH.

Tembl cobecenoBaHUi:

1. CpaBHUTH CYIIECTBYIOIME TOYKH 3peHHS Ha TeMy «HaHOTeXHOIOTHH — 3aKOHOMEPHBIHN 3Tarl
Pa3BUTHS TEXHUKHU U TEXHOJIOTHIN.

2. IlpuBecTr apryMeHTBI 1 000CHOBAThH CBOIO TOUKY 3peHHS M0 TeMe «Crnenuduueckue cBoicTBa
HaHOMAaTePHAaJIOB: MU(BI U PEAILHOCTHY.

YcrHbli onpoc:
Tema 1. Ilpumenenue O0D-HaHOCTPYKTYp B COBPEMEHHOM 3JIEKTPOHHUKE.
Tema 2. I[Ipumenenue 1 D-HaHOCTPYKTYp [UIs TPOU3BOJICTBA HAHOKOMIIO3UIIMOHHBIX MaTepUaoB.

Tema 3. HepCHCKTI/IBH BHCAPCHUA MCTOIOB HAHOTEXHOJIOTHI B MMPOMBIIIJIICHHOC ITPOU3BOACTBO.

BHueaynuropHas camocTtosiTenbHas paboTa oOy4yaromIMXCsl OCYLIECTBISETCS B BMJE H3Y4EHUS
JUTEpaTyphl, MaTepHUaJOB HHTEPHET-PECYpPCOB IO COOTBETCTBYIOUIEH Teme s BbIOOpa
MaTepHana Ui y4acTHs B COOECeJOBaHUAX U YCTHBIX OMPOCaX.



ITPHJIOKEHHUE 2

[Inanupyemble pe3y/ibTaThl 00y4eHHS U OLIEHOYHbIE CPeACTBA I NPOBeeHHUs
NMPOMEKYTOYHOM aTTeCTAllUM:

CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yNbTaThl 00YICHHUS

OneHouHble CpeCTBA

OIIK-4 CriocobeH HaXOIuTh U TiepepadaThiBaTh HHGOPMAIIHIO, TPEOYEMYIO TSl TPUHATHUS
pelieHni B HAyYHBIX UCCIICIOBAaHUSIX U B MPAKTUYECKON TEXHUYECKOU ACSITETbHOCTH

OIlK-4.1

[Tpon3BOIUT MOUCK,
aHaJIU3 U CUHTE3
nHpopManuu 1Is
pa3paboOTKU U IPUHSATHUS
pelIeHui npu
MIPOBEJICHUU HAYYHBIX
HUCCIIEJOBAaHUHN U
OCYIIECTBJICHUS
npodeCcCuOHAITBHON
JIeITEIILHOCTH B 00JIaCTH
METAJTypruy U
METaI000padoTKU

ITepeyennb BOPOCOB /I MOATOTOBKH K 324€TY:
1. BemectBo, ¢aza, matepuan. Mepapxuieckoe
CcTpoeHue MarepuanoB. HanomaTtepuansl, TepMUHBI U
onpezeneHus, kiaccuduxanus. Heopranmueckue u
opranuyeckue pyHKIHNOHAJIbHbIC HAHOMATEPUAIIbI.
['uOpuHble (OpraHo-HEOPraHUYECKUE U
HEOPraHOOPraHWYECKHUE) MaTepUaIbI.

2. Vcropusi BOSHUKHOBEHHSI HAHOTEXHOJIOTHI U HAYK
0 HaHOCHCTEeMax. MeXAMCUUIIIIMHAPHOCTD U
MYJIbTUAUCIMILIIMHAPHOCTS. [IpuMepbl HAHOOOBEKTOB
Y HAHOCHUCTEM, UX OCOOEHHOCTH M TEXHOJOTHYECKUE
npuiokeHuss. OObEKThl U METO/1bl HAHOTEXHOJIOTUH.
3. OcHOBHBIE IPUHIUIIBI (POPMUPOBAHUS
HaHocucTeM. Dusnueckre 1 XUMUYECKUE METO/IBI.
[Tporneccel momyyeHuss HAHOOOBEKTOB «CBEPXY —
BHU3Y.

4. Ilponeccel oay4YeHNUss HAHOOOBEKTOB «CHU3Y —
BBEPX).

5. KBaHTOBbIE TOUKH, KBAHTOBBIE SIMBI. [IpHHIIUITEI
pa3pabOTKH TEXHOJIOTUM MOTYUEHUSI.

6. Kimactepbl. MeTo bl osTyueHHsl KJIaCTEPOB.
TexHonornueckre npueMsl 1 000pyAOBaHUE.




CrpyKTypHBIiI

[Inanupyemsle
3JIEMEHT OneHoyHbIE CpECTBA
pe3yNbTaThl 00y4eHUS
KOMIIETECHINH
I1K-4.2 Ucnone3yet 1. TeXHOJOTUH «CBEPXY-BHHU3» MOTYUCHUS
npodeccruoHaIbHbIE HaHouacTull. O011ast XapaKTepUCTHKA U
3HAaHUA JUIsl CpaBHEHUS, | CHeU(pUIECKHEe OCOOCHHOCTH METOIOB.
KJIacCU(UKALIUN u | OGopynoBaHue A TOTYyYSHUS] HAHOYACTHUII
npeobpazoBaHus METOJIaMU «CBEPXY-BHU3BY.
uHpopManuy, 2. TexHONIOrun «CHU3Y BBEPX» MOTyUCHHUS
HE00XO0 MO Jutst | HaHowactull. O01as XxapakTepucTuKa 1
COBEPILICHCTBOBAHUS cnenuduyeckre 0coOEHHOCTH METO/IOB.
OCHOBHBIX u | OGopynoBaHue s MOJTYYSHHS] HAHOYACTHUIL
BCIIOMOTATENbHBIX METOAAMHU «CHHU3Y-BBEPX)».
ornepanuit 3. 3071b-TeNIb METO/I: TOCTOMHCTBA, HEJJOCTATKU.
TEXHOJIOTUIECKUX [TpumeHeHne 301b-TeNb METOAA IS TIOTYICHUS
MPOLIECCOB HaHOMaTepHasioB. TexXHOIOrn4YecKre MPUEMbl U
MIPOU3BOJICTBA obopyioBaHuUE.
METAIIONPOTYKIIUU 4. Texnonoruu u 000pynOBaHUE AJISl OTYyYEHUS
MIMPOKOTO HA3HAYEHUS | YTIIEPOIHBIX HAHOCTPYKTYP.
5. TexHonoruu u 00opyI0BaHUE PUINIECKUX
METO/OB TOJTYYCHHUSI HAHOTIICHOK.
6. TexHonoruu u 000pPyI0BaHUE XUMUYECKUX
METO/O0B TIOJTYYCHHUSI HAHOTJICHOK.
7. ITomyueHnue HAHOTJIICHOK METOJIOM
Jlenrmropa-bnokert. TexHOIOrMYECKHE IPUEMBI U
o0opyaoBaHue.
OIIK-4.3 [Tpumensier 1. TToBepXHOCTHOE MUKPOJIETUPOBAHHUE.
CYIIECTBYIOIINE 2. VloHHast UMIUTaHTAIIHS.
METO/I0JIOTHYECKHE 3. TexHonornu NOMy4YeHUs] HAHOKEPAMHUKH.
TIOJTXO/TBI JIS 4. HempepbIBHBIE METO/IbI MHTEHCUBHOMN
CTPYKTYPHUPOBaHUS, IUTACTHYECKOM Jeopmanuu.
CHUCTEMaTu3alluu, 5. MeToabl HHTEHCUBHOMN MJIaCTHYECKON

XPaHCHUS U TICpeaavIn

nepopmanuu. TexHoIOorn4eckue NpueMsl 1
obopyoBaHue.

6. Texnonoruu camocoopku. IIponecc camoc6opku,
MIOJTYTIPOBOTHUKOBBIE OCTPOBKOBBIE CTPYKTYPHI,
MOHOCJIOH.

7. CamoopraHu3amus Kak IMprueM MOTydeHHS
HaHOCTPYKTYp. TexHoaornueckue npueMsl u
obopyoBaHue.

8. TexHonoruyeckre 0cOOEHHOCTH U 000pPYJOBAHUE
MOJTy4yeHUs: aMOpP(HBIX METAIIJIOB.

9. Jlutrorpadus. TexHOIOTHISCKUE PUEMBI U
obopynoBaHue.




CrpyKTypHBIiI
JIEMEHT
KOMIIETEHIIMH

[Inanupyemsle
pe3yabTaThl 00yUeHHUsI

O1neHOYHBIC CPEACTBA

OIIK-5 CmocoOeH oOleHuBaTh PE3YJIbTAThI

HAaYyYHO-TCXHHUYCCKUX pa3pa60TOK, Hay4HbIX

UCCIIEIOBaHM U 000CHOBBIBATH COOCTBEHHBIN BHIOOP, CUCTEMATU3UPYS U 00001as JOCTHKEHUS
B OTPACIIH METAJUTYPTUHU U CMEXHBIX 001aCTsIX

OIIK-5.1 [IpoBoUT Hay4HBIC 1. BUOHAHOTEXHOJIOTHH.
HCCIICAOBAHUS IS 2. CynpaMolieKymsipHasi OpraHu3aiis MOJIEKYIL.
noyrydeHust 6a3bl TaHHBIX | MonekysipHOoe pacnio3HaBanue. [lonumepHbie
0 CBOMCTBax MaKpOMOJIEKYJIbI, METOJIbI UX MOTYYECHUSI.
METaI0M3ACIUN CamoopraHu3anus B MOJTMMEPHBIX CHCTEMaX.
HIMPOKOTo HazHaueHUs1 ¢ | CynpaMoIeKyJISIpHbBIE TTOJIMMEPHI.
nocieayronen 3. ®u3uKa HaHOYCTPOMCTB. METOIbI CO3AaHUS
00paboTKOM, aHAJIM30M U | HAHOYCTPOMCTB. MexaHudeckue u
HHTEpIpETaIHeH AIIEKTPOMEXAHUYECKUE MUKPO M HAHOYCTPOMCTBA.
MOJTYYCHHBIX CeHCOopHBIE JIEMEHTHI MUKPO- U HAHO-CUCTEMHOM
pe3yIbTaTOB TEXHUKHU.
4. HaHOKOMMO3UIIMOHHBIE MaTepUaIbl, 0COOEHHOCTH
CTPYKTYpBbI, CBOHCTBA, METOABI OTyYEHUSI.
5. HanonopucTeie CTPYKTYpBI, 0COOEHHOCTH
CTPYKTYpPBbI, CBOICTBa, METOAbI TIOTYUYCHHUSI.
6. [lepcrieKTHBBI TPUMEHEHUST HAHOTEXHOJIOTHH TSI
CO3IaHMsI MaTEPHAIIOB U CTPYKTYP € 3aJJaHHBIMU
CBOMCTBaMH.
7. DKOJIOrHYECKUE aCIeKThl HAHOTEXHOJIOTHH.
8. ObecnieueHre OXpaHbl OKPYKAIOLICH CPeIbl U
3JI0pOBBS YeNIOBEKa IpU pa3padoTKe
HAaHOTEXHOJIOTUMN, TPOU3BOACTBE U IKCILTyaTallUN
HaHOMaTEpHaJIOB U HAHOCTPYKTYP.
OIIK-5.2 OueHuBaeT pe3ysabTaThl Ilepeyens 3aganuii 1151 BLIPAOOTKH

HAYYHO-TEXHHYCCKUX
pa3paboTok 1o
COBOKYITHOCTH
METOJI0JIOTMIECKUX
IIPU3HAKOB JJIsl BEIOOpa
ONITUMAJIBHBIX PEIICHUH

MPAKTHYECKUX YMEHUH
U NMpuodpeTeHUs] HABLIKOB B PellleHUM 32124 B
npeaMeTHOH 00J1acTH:

1. Onpenenennrie 0COOEHHOCTEN CTPYKTYPHOTO
COCTOSIHUSI HAHOMATEPHAJIOB PA3IMYHON MEPHOCTH.

2. Metozpl U3yueHuUs cOCTaBa U CBOMCTB
HAaHOCTPYKTYP ¥ HAHOMATEPHAJIOB Pa3IMIHON
MEPHOCTH

3. TexHonoruyeckre 0COOEHHOCTH MOITYUEHHS
OD-HaHOCTPYKTYpP METOI0M TOPOIIKOBOH
METaJUTYPTHH.

4. TexHOJOTHMYECKHE OCOOEHHOCTH MPUMEHEHUS
1D-HaHOCTPYKTYp U MOAU(PUIIMPOBAHUS

KOHCTPYKIIHUOHHBIX MAaTCpUAJIOB

5. TexHonoruyeckre OCHOBBI (POPMHUPOBAHUS
HAHOIUIEHOK Y HaHOIIOKPBITUI

6. TexHOJOrM4YecKre OCHOBBI MOJYYEHUS METAJNIOB U




CrpyKTypHBIiI
JIEMEHT

KOMIICTCHII N

[Inanupyemsle
pe3yabTaThl 00yUeHHUsI

O1neHOYHBIC CPEACTBA

CILJIaBOB C YJIbTPaMEIKO3EpHUCTON CTPYKTYPOU
MeToaaMHu 00pabOTKH JTaBJICHHEM

IIpumepHbIi NepeYyeHb 3aJaHUl JJI51 MOATOTOBKH
K YCTHBIM ONPOCAaM U c00eceJ0BAHUAM.

1. Ananu3 neMcTBYIOMMX CTAaHAAPTOB HA TEPMUHBI U
ompezeNeHus: B 0071aCTH HAHOTEXHOJIOTUH 1
HaHOMaTEepHaJIOB.

2. Ilouck cienuanbHOM HayYHO-TEXHUYECKON
JTUTEepaTyphl, TATEHTHON HHPOPMAIIIH,
TemaTuyeckux MHTepHeT-pecypcos,
CHEIHAM3UPYIOIIUXCS B 001aCTH HAHOTEXHOJIOTHI U
HAaHOMAaTEPHUAJIOB.

3. H3ydeHue OCHOBHBIX IPUHLUIIOB
KOHCTPYHUPOBAHUS TEXHOJIOTHI U UX aJanTauus s
pa3paboTKK HAHOTEXHOJIOTHH ¢ y4eTOM MEPHOCTHU
HAaHOCTPYKTYP U HAHOMATEPHUAJIOB.

4. YcTaHOBIIEHHE MEKIUCHUIITIMHAPHBIX CBA3EH,
HEOOXOIMMBIX ISl aHAJIM3a U pa3pabOTKH AJIEMEHTOB
HaHOTEXHOJIOTUH JUIsl IOJyYEHUs] HAHOMATEPUAJOB U
HAaHOCTPYKTYp Pa3jIn4HONA MEPHOCTH.

5. Ilouck Hay4HO-TEXHUYECKOU MH(MOPMALIUU U
aHaJIN3 aIropuTMa BEIOOpa HAHOMATEPUAJIOB U
HAHOCTPYKTYP Pa3IN4HON MEPHOCTHU Ui pabOTHI B
ONPEAEIEHHBIX YCIOBUIX KCILTyaTallUH.

6. [Torck Hay4HO-TeXHUYECKOU MH(MOPMALIUU U
aHAJIN3 aIropuTMa BEIOOpa HAHOMATEPUAJIOB U
HAHOCTPYKTYP Pa3IN4HON MEpHOCTHU IS BHIOOpa
TEXHOJIOTHH UX MOJYyYCHUS.

7. Ilouck Hay4HO-TEXHUYECKON MH(OpMaIuK 1
aHaJIN3 BPEJHBIX U OMACHBIX (PaKTOPOB
HaHOTEXHOJIOTUM, OKa3bIBAIOIINX BIUSIHUE Ha
OKPY’KaIOIIYIO CPEAY U 310POBBE YEIOBEKA.




CrpyKTypHBIiI

[Inanupyemsle
JIEMEHT OneHouHble CpeCTBA
pe3yabTaThl 00yUeHHUsI

KOMIIETECHINH

OIIK-5.3 CucremaTu3upyet u
ob6o6maer onbIT A1 | TeMbl KOHTPOJILHOI PadOTHI:
o0ocHoBaHusA  BbIOOpa | 1. Onpenenenus HAHOHAYKH, HAHOTEXHOJIOTUH,
ONTUMAJILHOTO PEeIIeHHs | HAHOMAaTePHUaJoB.
npu paspabotke [ 2. Knaccudukauus HaHOMaTepHUasoB.
MHHOBAIIMOHHBIX 3. OcCHOBHBIE THITBI CTPYKTYP HAHOMATEPUAIIOB.
TEXHOJIOTUYECKUX 4. dusnueckue NpUUUHbI CIeHUPUKU
IIPOLECCOB B 00JIACTH | HAHOMATEPHUAJIOB.
MeTaJulypruu u|5. Kiacrepsl B HaHOMaTepuaax.
METaI000paboTKH 6. OcHoBHbIE 001aCTH IPUMEHEHUS

HaHOMAaTepHaJoB.
7. O6sacTu NpUMEHEHUsI HaHOMAaTEPUAJIOB.

8. Hanomarepuasnbl 1 HHCTPYMEHTBHI.

9. Hanomarepuaiibl B KOMIIO3UTaX.

10. Hanomarepuasibl B 3JIEKTPOHHKE.

11. Hanomarepuasbl B BOEHHOW TEXHUKE.

12. HaomaTepuaibl B TpHOOTEXHHKE.

13. Hanomarepuasnbl B MEUIIMHE U B OMOJIOTUH.
14. MeTtozab! MOIy4eHUs] HAHOTIOPOILKOB.

15. TexHOIOTUU BHICOKOAIHEPTETUYECKOTO CUHTE3a
MOJIy4EeHUs] HAHOIIOPOLIKOB.

16. Ilna3sMOXMMHYECKHI CUHTE3 MOJy4EHUs
HAHOIIOPOUIKOB.

17. Meroasl GpU3NUECKOT0 OCAXIEHUS U3 TapOBOI
(a3pl MoTyyeHNUs HAHOIIOPOLIKOB.

18. B3peiBHOE ucniapeHue Ajs HOJyYeHUs
HAHOIIOPOUIKOB.

19. MexaHnudeckoe pa3mMelbueHue [Tl MOTYYeHUs
HaHOMAaTEpHAaJIOB.

20. Mertoas! hopMOBaHUS U3AEINUN U3
HAHOIIOPOUIKOB.

21. Meroasl noyyeHUs: HAHOMATEPUAJIOB C
UCIIOJIb30BaHUEM aMOphU3AIIH.

22. Meroasl noqy4yeHUs] HAHOMATEPUaJIOB C
MCII0JIb30BAaHNEM MHTEHCHUBHOM IJIACTHYE-

CKoM nedopmaruu.

23. Mertoasl noayyeHUs] HAHOMATEPUAJIOB C
MCIIOJIb30BaHUEM TEXHOJIOTUN 00paboTKH
MOBEPXHOCTH.

24. Meroasl NOJy4eHUs HAHOMATEPHUAJIOB,
OCHOBaHHBIX Ha TEXHOJIOTUSAX HOHHO-

Jy4eBOTO pacCHbLICHUS U HIOHHOW MMIUIAHTALUH.
25. JlasepHas rpymnmna MeTO/10B IOJTyYEHUS
HaHOMAaTEepHaJoB.

26. ®ymiepeHbl, HAHOTPYOKH.

27. TI'padensl.

28. KBaHTOBbIE TOYKH, HAHOIIPOBOJIOKH,
HaHOBOJIOKHA.




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, IOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMWSL:

[TpomMexyTouHas aTTecTalus 1o JucHUIUIMHE «OCHOBBI HAHOTEXHOJIOTUI» BKIIIOYAET
TEOPETUYECKHE BONPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00yUarOIMMUCS 3HAHUH, U
NPaKTUYECKHE 3aaHNs, BBIBISIOMINE CTENICHh C(HOPMUPOBAHHOCTH YMEHUI U BIIaJICHHIA,
IpOBOIUTCA B (hopMe 3aueTa.

Ha OLICHKY «3a4TEHOY» CTYJIEHT JOJKECH I1I0KAa3aTh BBICOKUI YPOBEHb 3HAHMsI MaTepuasa 1o
JUCLUIUIMHE HE TOJIBKO HA YPOBHE BOCIPOM3BEAECHUS U O0BSICHEHUS HH(DOPMALUK, HO U
IPOIEMOHCTPUPOBATH MHTEIUIEKTYaJIbHbIC HABBIKH PEIICHUS IPOOIIeM, HaX 0K ICHHUS YHUKATbHBIX
OTBETOB, BBIHECEHUSI KPUTHUECKUX CYXKACHHUN; IPOIEMOHCTPUPOBATh 3HAHUE U IOHUMaHUE
3aKOHOB JUCHUIUIMHBI, yMEHUE ONIEPUPOBATh STUMHU 3HAHUSIMU B IPOPECCHOHATBHOM
JeATEIbHOCTH;

Ha OLICHKY «HE 3a4TE€HO» CTYJEHT HE MOKET I10Ka3aTh 3HAHMS HA YPOBHE BOCIIPOU3BEACHUS U
00BsiICHeHUS! MH(OpMaIMK 110 JUCLUIUIMHE, HE MOXKET MI0Ka3aTh MHTEIEKTYyalbHbIE HABBIKH
peleHus MPOCTHIX 3a7a4, yMEHUE KPUTUYECKH OLIEHUBATH CBOM JINYHOCTHBIE KAYECTBA,



