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CTpykTypa u coaepxkaHue JTUCHUILIUHbBI

1. lean u 3agaum AMCHUILIMHBI, €€ MeCTO B Y4eOHOM mpoliecce

[enb u3ydeHus: TUCHUIUIUHBI — OCBOEHUE METO/I0B MMOJYyUYeHUs HAHOMATEePH-
aJIOB, WCIIOJb3YEMBIX B COBPEMEHHOM MAIIMHOCTPOCHHUH, UX CBOMCTB M IPEUMY-
HIECTB Nepe] TPAAUIIMOHHBIMU MaTepUaiaMu; OCBOCHUE TUITOBBIX TEXHOJIOTUM TIPO-
W3BOJICTBA JACTaJICH.

3agaun:

- U3YYUTh COBPEMEHHBIE IOCTUKEHUSI MATEPUAIIOBEICHUS B CO3/IaHUU HOBBIX
HAaHOMATEPUAJIOB U HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB,;

- O3HAKOMHUTHCA C MPUMEHEHHEM HAHOTEXHOJIOTUH B MAIIMHOCTPOUTEILHOM
MaTepUaOBEICHUH.

2. Mecto nucuuninnbl B ctpykrype OOII BO

Jucunminaa «HaHOTEXHOIOTHH B MAalIMHOCTPOEHUW» BXOAMUT B LIUKJ JIHC-
LUIUIMH 10 BEIOOPY 1.

Conepxanve TUCIUIUIMHBI SBJISIETCS JIOTUYECKUM MTPOJIOHKEHUEM COJIepIKa-
HUSI TUCHUIUIMH: «MaTepuanbl I MallMHOCTPOUTEIbHONW MPOMBIIICHHOCTHY,
«O0111ee MaTepuagoBEeHUE U TEXHOJIOTUM MATEPUATIOBY» U CIIYKUT OCHOBOM st
BBITIOJTHEHUS MarCTEPCKOM qUCCEPTAIlUU.

3. TpeOoBaHNs K pe3yibTaTaM OCBOEHUS COIEPKAHMUS TUCUMILINHBI

Kon n HaumeHnoBanue koM- | MHIMKATOPBI JOCTUKEHUH [Iepeuyens mnaHupyeMbIX pe-
[IETEHIINU KOMIIETEHITNH (110 peayin3ye- 3yJIbTAaTOB
MOM TUCITUTUINHE)

OIIK-4. Crnocoben Haxo- | OIIK-4.1. Pa3pabarbiBaer, uic- | 3HaTh: METOAMYECKYIO, HAYYHO-
JUTh U TiepepadaThiBaTh UH- | IOJIB3YET, CUCTEMATU3UPYET U | TEXHUYECKYI0O U TEXHOJIOTHYe-
dbopmariuio, TpeOyeMyto ISl | aHATU3UPYET METOAUYECKYIO, | CKYIO JUTEpaTypy i MpUHS-
MPUHSITUS PEIICHUI B HAy4- | HAYYHO-TEXHUYECKYI0 M TeX- | THS PEUICHHUI B HAyYHBIX UCCIIe-
HBIX HMCCICOOBAHUAX MW B | HOJIOTHYCCKYIO JATEPATYpPY | AOBAHUAX U B HpaKTI/I‘IeCKOI\/'I
MPAKTUYECKOW TEXHUUYECKOH | ANl TPUHITUS PEIICHUH B | TEXHHUYECKOH JeSITeTbHOCTH

JCATCIIBHOCTH HAaYYHBIX HCCICOAOBAHHUAX H B YMeTsh: HUCIOJb30BaTh, CUCTEMA-
HpaKTHQCCKOﬁ TEXHUUYECKOU TU3UPOBATb U AHAJIM3UPOBATH
JACATCIIBHOCTH MCTOANYCCKYIO, HAYYHO-TCXHU-

YECKYI0 M TEXHOJOTHYECKYIO
JUTEpaTypy Uil NPUHSATHS pe-
HIEHW B HAy4YHBIX HCCIIEIOBA-
HUSIX ¥ B TIPAKTUIECKON TEXHU-
YeCKOM AeSITEIbHOCTU

BmageTs: HaBBEIKAMH HCITONB30-
BaHMs, CUCTEMATHU3allMk U aHa-
Jv3a METOAUYECKOM, Hay4dHO-
TEXHUYECKOM M TEXHOJIOTHUYEC-
CKOM JIUTEpaTypHhl 151 MPUHATHS
pPELIEHUI B HAy4YHBIX HCCIIENIO-
BAHUSX U B MPAKTUYECKON TEX-
HUYECKOM JeATCIBHOCTH




[1K-2. Criocob6en monenupo- | [TIK-2.1. Mogenupyer 1po- | 3HaTh: METOIBI MOACIUPOBAHUS
BaTh MPOIIECCH 00Pa0OTOK M | IIECCHI Pa3IMYHBIX 00paOOTOK | MPOIIECCOB Pa3IUYHBIX 00pabo-
NPOTHO3UPOBATh  pe3yiib- | MATEPUAIOB C HCIOJB30Ba- | TOK MAaTEPHUAIOB C MCIIOJIb30Ba-
TaTbl HUX OCYWICCTBJIICHUA | HUEM CTAaHAAPTHBIX ITAKCTOB | HUCM  CTAaHAAPTHBIX IMAKCTOB
NPU Pa3IMYHBIX PEKHUMaX, B | KOMIIBIOTEPHBIX IMPOTPAMM U | KOMIIBIOTEPHBIX IMPOTpaMM |
TOM YHCJIE C HCHOJb30Ba- | CPEJACTB  ABTOMATU3UPOBAH- | CPEJCTB ABTOMATH3MPOBAHHOTO

HUEM CTAHJAPTHBIX MAKETOB | HOI'O MPOCKTUPOBAHUS. IIPOECKTUPOBAHUS.

KOMIIBIOTEPHBIX IPOTrpamMm YMeTb: MOAENMpOBaTh  IIPO-
U CpEICTB aBTOMATHU3UPO- LIECChl  pa3jIM4YHBIX 00paboOTOK
BAHHOI'O IIPOEKTUPOBAHUSA MaTEPUAJIOB C UCIOJIb30BAHUEM

CTaHJAPTHBIX MMAKETOB KOMIIBIO-
TEPHBIX TIPOTPAMM U CPEIICTB
ABTOMATH3HUPOBAHHOTO  TIPOCK-
TUPOBAHUS

Brnaners: HaBBIKAMU MOJICITHPO-
BaHUS TIPOIECCOB PA3TMYHBIX
00paboTOK MaTepHalioB C HC-
MOJIb30BAHUEM  CTaHJapTHBIX
MAKETOB KOMITBIOTEPHBIX IPO-
rpaMM M CpEJICTB aBTOMATH3H-
POBAHHOTO MTPOCKTUPOBAHUS

4. CTpyKTypa U cojiep:KaHue TUCUUIIIHHBI

4.1. O0bem yueOHOM JUCHMILUIUHBI U BHAbl Y4e0HOI padoThl
O0bem yacoB (3a4. ej1.)
Ounas ¢popma | 3aounas popma

Buj yueOHoii padoThl

O0mas yyeOHas Harpy3ka (Bcero) 180
(5,0 3a4. en)

Oo0si3aTenlbHAasi ayaqMTOpPHAasA y4deOHAas Harpys3ka 45

(Bcero)

B TOM 4mcJie:

Jlexum 30

CemMuHapcKue 3aHsTUs -

[IpakTHueckue 3aHATHS 15

JlaGopaTopHble paboThI -
KypcoBas paboTa (KypcoBoil MpOEKT) -
Jpyrue GopMbI 1 METOMIBI OpTaHU3AINN 00Pa30BaATEIh- -
HOTO Tporiecca (pacuemro-epaghuyeckue pabomol,
2pynnoswvie OUCKYCCUlU, poJiesbie Uepbl, MPeHUH2, KOM-
nvlomepHvie CUMYIAYUU, UHMEPAKMUBHbLE TeKYUU, Ce-
MUHAPDL, AHAU3 0NI0BLIX CUMYAYULl U m.N.)
CamocrosiTesibHas padoTa cTyaeHTa (Bcero) 135
Hrorosas arrecranus 3a4€T

4.2. Conep:xaHue pa3aejioB IMCUUIIIMHBI

Tema 1. cToprueckue acieKThl HAHOTEXHOIOTUM. VIcTOpus pa3BUTUS HAYKH
0 HaHOMAaTepualax U HAHOTEXHOJOTHX. [lepcreKTUBbI MpUMEHEHUSI HAHOMATEPH-
aJoB.



Tema 2. Knaccuduxanus. Buasl U cnocoObl mojydyeHUs: HAHOOOBEKTOB.
Knaccudukanus HaHo00beKkTOB. CTpyKTypa, CBOWCTBA U CIIOCOOBI TTOJTy4EHHUsT KOH-
CTPYKLUMOHHBIX HaHoMmaTepuaiaoB. CHHTE3 OOBEMHBIX HAHOCTPYKTYPUPOBAHHBIX
matepuainoB. DymepeHsl: cTpoeHue, cBorcTBa. HaHOTpyOKH, HaHOIPOBOJIOKH.
CrpykTypa, CBOMCTBA, CIOCOOBI MOIy4YeHHs. HaHOKOMITO3UTHBIE, HAHOIIOPUCTHIE,
(yHKIMOHAJIbHBIE MaTepuaibl, yapTpaaucnepcHsie nopomku (Y II). Tonkue
IVIEHKU Y NOKPBITHA. HaHOTEXHOIOT U B MHKEHEPUH TOBEPXHOCTH.

Tema 3. OU3UKO-XMMHUYECKHME U CTPYKTYPHBIE OCHOBBI CAMOOpIraHU3aluu
MatepuanoB. CuHepreTnyeckas MOJeNIb HAHOCTPYKTYPHBIX cocTossHUlA. CuHepre-
THKa HAaHOCTPYKTYPUPOBAHMS Ha dTare 3KcIuryaraund. CHUHEpreTrka HaHOCTPYK-
TypUpOBaHUs Ha 3Tare npou3BoAcTBa. CHHEpPreTHKa HAaHOCTPYKTYPUPOBAHUS MO-
BEPXHOCTEH TBEPAOCIUIABHOTO MHCTPYMEHTa. HaHOCTpYKTypUpOBaHHE METAIIIOB
IIPU YCTAIOCTHOM HarpyxeHuu. IPPexT chepoauHaMuyecKoro Ae(popMUpPOBAHUS
IIPU EPBUYHOM HAaHOOOPa30BaHUMU.

Tema 4. TunoBsle HAHOTEXHOJIOTHH IPOU3BOACTBA JETAJEN MAIIMH B yCJIO-
BUSIX WHTEHCUBHBIX IJIaCTHUECKUX JedopManuii casura. Ponb caABUTOBBIX nedop-
Maluil IpHu BBINOJHEHUH TEXHOJOTUYECKOTO MpOLEecca U3rOTOBICHHUS] 00BEMHBIX
netaneil. Buael nedopmanuu B TEXHOJIOTHYECKOM MPOLECCE U3TOTOBJIECHUS AeTa-
nen. Mcxogupie MaTepuralibl 11 OJIYYEHUS IeTaleld MalluH METOJ0M caBura. Tex-
HOJIOTMYECKHE 0COOCHHOCTH HAHOCTPYKTYPUPOBAHUS CTAJIX IPU THAPOIITAMIIOBKE
U POTALIMOHHON BBITSKKE. TEeXHOJOrn4eckue O0COOEHHOCTH HAHOCTPYKTYpUpPOBa-
HUs TUTaHa, MEIM, AIFOMUHMS U UX CIUIABOB [P PAaBHOKAHAJIIBHOM YIJIOBOM IIpeC-
COBaHUU. DBOJIIOLIMS MUKPOCTPYKTYPhI TPU MHTEHCUBHOM TIIaCTUYECKOH tepopma-
1y, Me3oMexaHnka HHTeHCUBHOM TutactTuueckoi nedopmaruu. HanorexHomoruu
IIPOLIECCA YIPOUHEHHUS.

Tema S. TunoBble HAHOTEXHOJIOTMH ITPOU3BOICTBA NHCTPYMEHTOB. Pexyimas
KpOMKa pe3la Kak 00bEKT HAHOTEXHOJIOTUU. DNHIAMUPOBAHUE - HAHOTEXHOIOTUS
JUISl TIOBBILIEHUSI CTOMKOCTH MHCTPYMEHTA.

Tema 6. MeTposiorus HaHocoCTOSIHUM. KOHTpOJIb CTPYKTYphI MaTepuaia Ha
pa3HOM YypoBHE ero moiydeHus. OOpa3ipl, METOJANKA MPUTOTOBIIEHUS 00pa3IloB,
obopynoBanue. KOHTpoIb MexaHUUECKUX U (PU3NYECKUX CBONCTB HAaHOMAaTepuaa.
OO0pa3s1iel, METOAMKA TPUTOTOBJICHHS 00PA3I[0B, 000PYAOBaHHUE.

Tema 7. IlepcrieKTUBBI pa3BUTHA HAHOTEXHOJIOTUM. [IepCcriekTUBBI pa3BUTHS
HaHOMaTepruaIoB. HOBbIE TEXHOIOTMYECKUE MPOLIECCHI U3TOTOBJIEHHUS JETAIEN Ma-
LIMH U3 HAHOMAaTEPHUaJOB.



4.3. Jlekuun

O0LeM yacoB

Ne
u/n Ha3Banue TeMbl Ounasn 3aouHnas
(popma ¢opma
1 | Ucropuueckue acrieKTbl HAHOTEXHOJIOTUI 2
2 | Knaccudukanus. Buabl 1 ciocoObI oy4deHuss HaHOOOBEKTOB. 6
3 OU3NKO-XUMHUYECKUE U CTPYKTYPHBIC OCHOBBI CAMOOPTaHHU3AIUN 4
MaTepHaJoB
4 TunoBble HAHOTEXHOJIOTHUH ITPOU3BOJICTBA JIETAJICH MAIIUH B YCIIO- 6
BHSIX MHTEHCHUBHBIX TUIACTHYECKHUX JedopMaiuii caBura
5 | TumoBbie HAHOTEXHOJIOTUU TPOU3BOJICTBA HHCTPYMEHTOB
6 | Merposorust HAHOCOCTOSIHUN
7 | IlepcneKkTHBBI pa3BUTUS HAHOTEXHOJIOTUI 4
Htoro 30

4.4. JlabopaTopHblie padoThl y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI

4.5. IlpakTnyeckue 3aHATHSA

Ne O0bem yacoB
n/n Ha3Banmue Tembl Ounan 3aoun.
dopma dopma
1 | Msyuyenue BuI0OB U c1ocoO0OB NOTyYeHUS] HAHOOOBEKTOB 2
2 Pacuer pazMepoB 3aroToBKM M BBIOOp MaTepuayia IJis MOJyYEHUs 5
00BEMHOM 0CECUMMETPUYHON JIeTalH
3 BeiOop Merona uccnenoBaHMsl CTPYKTYpbl HOJTYYEHHOW JeTajH. 5
OnucaHue CTpyKTypbl
4 AHanu3 rnpoieccoB ypouHeHus: Hanomarepuana. [loctpoenue snora- 2
prupMHUYECKON 3aBUCMMOCTH TPOYHOCTHU OT CTENEHH JehopMaluu
TexHonornueckrne 0COOEHHOCTH HAHOCTPYKTYPUPOBAHUSI OJHOKOM-
5 | MIOHEHTHOW CHCTEMBI Ha OCHOBE MEIH IPHU pPaBHOKAHAJIHHOM YIJIO- 4
BOM IIPECCOBAHUU
6 TexHonornuecknue 0COOEHHOCTH HAHOCTPYKTYPUPOBaHUs OMHAPHOM 3
CHUCTEMBI MEIbTTUTAH MTPH PABHOKAHAJIBHOM YIJIOBOM MTPECCOBAHUU
Hroro: 15

4.6. CamocrosiTesibHasi padoTa CTyIeHTOB

O0BEM YacoB

1‘3‘:1 Ha3zsanue teMEbl Bug CPC OyHas 3a04Had
dopma_| popma
IToaroroBka K
MPaKTUYECKUM
3aHSITHUSIM, CaMO-
CTOSITEIILHEIN I10-
1 | IloaroToBka K MPaKTHYECKUM 3aHATUSM -6 30

UCK HCTOYHHKOB
uHbopMaIuH,
odopMIIeHHE OT-
YETOB

Hcropuueckue acrekTbl HAHOTEXHOJIOTHI




Knaccudukanms. Bumbl u crmoco0Os! moaydeHus

3 6
HAHOOOBEKTOB.
DU3UKO-XUMHUYECKUE U CTPYKTYPHBIE OCHOBBI

4 | caMOOpraHu3alMyu MaTepUaIOB CaMocCTOoSITEIb- 10

HEIN IIOUCK HC-

TOYHUKOB UH-
dhopmaruu, ana- 20
JIA3, CTPYKTYpH-

TumnoBble HAHOTEXHOJIOTUH MPOU3BO/ICTBA JI€TaA-
5 | yeil MalMH B YCJIOBUSIX MHTEHCUBHBIX IUIACTH-
4ecKUX JieopManuii ciBUra

poBaHue, u3yde-
TumoBble HAHOTEXHOIOTHH HPOM3BOIACTBA UH- | yye unpopMa-

6 | cTpyMEeHTOB IHH. 20
7 | MeTrpoJiorusi HAHOCOCTOSTHUI 10
8 | [lepcriekTUBBI pa3BUTHS HAHOTEXHOJIOTHI 10
9 | BeimonHeHne WHANBUAYAIBHOTO 3aJaHUS 15
10 | [loaroToBka K 3a4ery 10
Hroro: 135

4.7. KypcoBble padoThl/IPOEKTHI HE MPEAYCMOTPEHBI YU€OHBIM TUIAHOM.

5. O0pa3oBarejibHbIE TEXHOJOTHH

B npornecce 00yueHus aiis JOCTUKEHUS IJIAHUPYEMBIX PE3yJbTaTOB OCBOE-
HUSI TUCIUTUITMHBI KCTIOJIB3YIOTCS CJICIYIONINE 00pa3oBaTeIbHbIC TEXHOIOTHUH:

- “H(OPMAIIMOHHO-KOMMYHUKAIMOHHAsL TEXHOJIOTHS, B TOM YUCJIE BU3Yyallv-
3a1usi, CO3/IaHUE JICKTPOHHBIX YUeOHBIX MAaTEPUATIOB,;

- TEXHOJIOTUS KOJUIEKTUBHOTO B3aUMOJIECHCTBHS, B TOM YHCJIE COBMECTHOE pe-
HIeHUE NpOoOIEMHBIX 3a/a4, CUTyallui, KEHCOB;

- TEXHOJIOTHS MPOOJIEMHOTO O0yYEHHS, B TOM YHCJIE B paMKaX pa30opa mpo-
OJIEMHBIX CUTYallUl;

- TEXHOJIOTHUS Pa3BUBAIOIIETO 00YUYEHUS, B TOM YHCJIE TTOCTAHOBKA U PEIICHUE
3aJ1ay OT MEHEE CIIOKHBIX K 00JIe€ CIIOKHBIM, Pa3BUBAIOIINX KOMIIETEHIIUU CTY ICH-
TOB;

- TEXHOJIOTHS aJalTUBHOTO OOY4YEeHUS, B TOM YHCIIC TPOBEACHUE KOHCYJIIbTa-
MM TIpenogaBaTelis.

6. YueOHO-MeTOAMYECKOE U TPOTPAMMHO-MH(OPMALMOHHOE 00eceYeHne
AUCIHUANIMHBI

a) OCHOBHAas JiUTepaTypa:

1. Comanes FO.I1., HaHOTEXHONIOTHY U CIIeIUaIbHBIC MaTepUaibl | Y4eOHOE
nocobue 15t By3oB / ComanieB FO.I1., [psxun E.W., Bonorxaauna C.A., [TeTkoBa
A.IL - 2-e usn., crepeotun. - CII6. : XUMU3JAT, 2017. - 336 c. - ISBN 978-5-
93808-296-0 - Texkcr : anextponnslii // OBC "Koncynerant crynenta" : [caiiT]. -
URL :
http://www.studentlibrary.ru/book/ISBN9785938082960.html (mara oOpamieHus:
04.12.2019). Pexxum mocTyIa : O MOIUCKE.



2.Y1ameB @.3., Teopus u npakTuka aeGopMamoHHbIX METOI0B OpMUpPOBa-
HUS HAHOKPUCTAJUIMYECKON CTPYKTYphI B MeTau1ax u cruiaBax / @.3. Yrames, ['.U.
Paa06, B.I'. [lln6axos, M.M. I"'anues - Kazanp : Ka3zanckuit ITMYVY, 2016. - 208 c. -
ISBN 978-5-00019-658-8 - Tekcrt : anexrponHslii // 9bC "Koncynbrant crygenTa"
: [catit]. - URL : http://www.studentlibrary.ru/book/ISBN9785000196588.html
(mara obparmenus: 04.12.2019). Pexxum noctyna : 1o MOAMHUCKE.

0) AoNOJIHMTE/IbHAs JIUTepaTypa:

1. BaiueB P.3., Anekcannpos 1.B. HaHoCTpyKTypHBIE MaTepHaibl, MOJTy4EH-
HbIC MTHTCHCUBHOM TIacTUIecKoi aedopmarnmeii. M.: Jloroc, 2000.

2. JIaxume H.I1., AnmeimoB M.U., Jlo6aTkuu CB. Ha-HOMaTepraibl KOHCTPYK-
1moHHoro Ha3HaueHus // Kousepcuu B mammnHoctpoeHun. 2002. Ne 6.

3. Jlapukos JL.H. [luddy3rnonHsie porecchl B HAHOKPUCTATUTMICCKUX MaTepHa-
nax // Merannoduszuka u HoBewive rexHonoru. 1995. T. 17. Ne 1.

4. TeopeTuecKUe OCHOBBI MEPBUYHOTO HAHOOOPAa30BaHMS Ha OCHOBE 3(-

dekra chepoaunamuyeckoro aedopmupoBanus [Tekcer] / B.I'. bemekos // TexHo-
Jorus MamuHOCTpoeHust : O030pHO-aHATMTUYECKUHN, HAYYHO-TEXHUUYECKUI U MPo-

W3BOACTBEHHBIN KypHan. — M. : Texnomorus mammuoctpoenus, 2006. — C. 19-
22,

B) METOANYECKHE YKAZAHMS:

Metoauueckue yka3aHus K BBITTOJTHEHUIO MPAKTUUYECKUX 3aHSITUN MO JUCIIU-
winHe «HaHOTeXHOIOTHH B MAIIMHOCTPOCHUWY ISl CTYJIEHTOB, 00YYaIOUXCS 110
HarpasJieHUI0 oaAroToBku 22.04.01. MaTepuanoBeeHUE U TEXHOJIOTUH MaTepHa-
noB, /Cocrt.: JL.A. Psabuuena. Jlyrauck: Uzn-so JIHY um. [lans, 2021.

r) Internet-pecypcsi:

MunucrepcTBO 00pazoBanus U Hayku Poccuiickoit ®@enepanuu — http://mMuHo-
OpHayku.pd/

®denepanbHas chayxk0a 1Mo Haa3opy B cdepe oOpa3zoBaHUs U HAyKH —
http://obrnadzor.gov.ru/

MunucrepctBo oOpa3zoBanust U Hayku Jlyranckoir Hapoanoii PecnyOnuku —
https://minobr.su

Haponnsrii coBet Jlyranckoit Hapoaroit Pecniy6nmku — https://nsinr.su

[Topran ®enepanbHBIX TOCYIaPCTBEHHBIX 00PA30BATEIBHBIX CTAHIAPTOB BHIC-
nrero oopaszoBanus — http://fgosvo.ru

denepanbublil moptan «Poccuiickoe oopazoBanue» — http://www.edu.ru/

Nudopmanmonnas cuctema «EnnHoe oKHO J0cTyna K 00pa3oBaTelIbHbIM pe-
cypcam» — http://window.edu.ru/

denepanbHblii  LEHTp HWH(MOPMALMOHHO-00PA30BaTEIbHBIX PECYPCOB  —
http://fcior.edu.ru/

JJIeKTPOHHbIE OMOJINOTEeYHbIE CUCTEMBI H PeCypPChI
DOneKkTpoHHO-OMbmMoTeyHass  cuctemMa  «KOHCynbTaHT — CTylIeHTa»  —


http://минобрнауки.рф/
http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/

http://www.studentlibrary.ru/cgi-bin/mb4x
DnekTpoHHO-0ubImoTeuHas cucrema «StudMed.ruy —https://www.studmed.ru

NudopmannoHHbIi pecypc 0M0JN0TEKH 00pa30BaTeIbHOM OPraHU3aun
Hayunas oubarorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

7. MaTepnaJibHO-TeXHHYeCKOe o0ecrevyeHne M CIHIIIMHbI

OcBoenune aucuuIuinHbl «HaHOTEXHOIOIMY B MAIIMHOCTPOCHHUMY MPEATIOIa-
raeT MCIHOJb30BAHUE AKAJEMUYECKUX AyJUTOPUNA, COOTBETCTBYIOIIMX JEHCTBYIO-
MM CaHUTAPHBIM U IIPOTUBOIOKAPHBIM IIPABUIIAM H HOpMaM.

IIpouee: pabouee MecTo penogaBaress, OCHAIEHHOE KOMIIBIOTEPOM C J0-
ctynoMm B MIHTepHET; MUKpOCKOIbl MeTauiorpadpuueckue MUM-7; oOpa3Libl, MUK-
pourgbl 1 000pYI0BaHUE ISl UX TIOJITOTOBKH; aIbOOMBI MUKPOCTPYKTYP METaJI-
JIOB M METAJUIMYECKUX CIUIABOB; Ja0OpaTOPHbIE CTEH/IbI 00Pa3LIOB U HATJISAHBIX I1O-

coOuii Kadeapel; CTaHAAPTHBIE MIKAJIBI U300pakeHuil MUKpocTpykTyp o ['OCT
5639.

[IporpammHoe obGecrieyeHue:

DYyHKIHOHAIb-
HOE Ha3HAYCHHE

BecniiatHoe nporpamm-
HOe o0ecreyeHue

CcblIKH

OducHslil maker

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OnepanuoHHast https://ubuntu.com/

cucreMa UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

IToyToBBIT Ki1H-
€HT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

DaiisT-MeHeKep

Far Manager

http://www.farmanager.com/download.php

Apxusarop

T7Zip

http://www.7-zip.org/

I'paduueckuii pe-
JAKTOP

GIMP (GNU Image Ma-
nipulation Program)

http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP

Penaxrop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Aynuonneiiep

VLC

http://www.videolan.org/vic/



http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

8. OueHoYHbIE CpeCcTBA MO TUCHUILINHE

IMacoopT

(oHIa OLIEHOYHBIX CPEACTB 0 YUEOHOM TMCIUTIIUHE

«HaHOTEeXHOJI0IMH B MAIIIMHOCTPOECHUID)
[lepeyenb KOMMIETEHIMI (3JIEMEHTOB KOMIETEHIMH), (GOPMUPYEMBIX B pe-
3yJbTaTe OCBOCHUS YUYCOHON JUCIUIUIMHBI (MOIYIIS) UM MTPAKTUKH

HBIX TpOrpamMM U

Ne | Kox xoH- | ®DopmynupoBka WNHpaukatopsl KonTponupyemble | Orarbl
1/ | TPOJIUPY- | KOHTPOIUPYEMOM TOCTHKEHU TEMBI y4eOHOM dhopmu-
i eMoi KOMIIETEHIIH KOMITETEHIIUH JTUCUUTUIAHBL, poBa-
KoMIIe- (110 peanu3yeMoii AucL- MPAKTUKU HUS
TEHIINU IUIMHE) (ce-
MECTp
u3yue-
HUS
1 | OIIK-4. | Cmocoben  naxo- | OIIK-4.1. PaspabarsiBaet, | Tema 1. UcTopuue- 3
IUTh U Tepepaba- | UCIIONB3YeT, CHCTEMAaTU3H- | CKHE ACIICKThI
ThIBaTh HWH(pOpPMa- | PyeT U aHATU3UPYET METO- HaHOTCXHOJIOI N
o, TpebyeMyio | audecKyio, HayaHo-TexHu- | 1eMa 2. Kiaccngu-
U TPMHATHS pe- | YeCKylo M Texomorumue- | Kalws. Buisin
HIEHWH B HAYYHBIX | CKYIO JIUTEPATYpPY JUIsl IpU- Crioco0s! momyye-
o HUSl HAHOOOBEKTOB.
WCCJICIOBAHMSIX U B | HATHS pPELICHUI B Hayu-
N Tema 3. ®usuko-
HpaKTI/I‘{?CKOI/I TeX- | HBIX I/ICCJ'IGI[(\)JBaHI/ISIX MOB | YeCKHC 1
HUYECKOW JeATeNb- npalvcmqecxon TEXHHYE- | oo rypHBIE OC-
HOCTH CKOM JeTeNbHOCTH HOBBI CAMOOPTaHH-
3allM¥ MaTepuanoB
Tema 4. TunoBsie
HaHOTEXHOJIOTUH
MIPOU3BOJICTBA JIe-
TaJIel MalluH B
YCIIOBHSIX HHTEH-
CHBHBIX IIaCTHYe-
ckux aedopmarmit
C/IBUTa
2 | [IK-2 Crnioco6en monenu- | I1K-2.1. Mogenupyer npo- | Tema 5. Tunosble 3
poOBaTh MPOILECCHI | LECCHI pa3IMYHbIX 00pado- | HAHOTEXHOJIOTUU
00paboTOK M MpO- | TOK MaTEPUANIOB C UCTIONb- | [IPOU3BOJCTBA  HH-
THO3MPOBAaTh  pe- | 30BaHMeM  cTaHaapTHeix | CTPYMCHTOB
3YNIBTATHl UX OCY- | IAKETOB KOMIbIOTepHbix | 1eMa 6. Metpoo-
IIECTBJICHUSI TIPU | IPOTPaMM U CPE/ICTB aBTO- :;/1151171 HAHOCOCTOA-
PasIMYMHBIX PEXU- | MATH3UPOBAHHOTO MPOCK- | p o - ITepenex-
Max, B TOM YHUCIIE C | THPOBAHUS TUBLL -
MCHOE30BAHNCM HAaHOTEXHOJIOTUI
CTaH/JapTHBIX MaKe-
TOB  KOMIIBIOTEP-




CPEJICTB aBTOMAaTH-
3UpPOBAHHOIO IIPO-
€KTUPOBaHUs

Iloka3aTeau u KPpUTEPHUU OLICHUBAHUA KOMHCTEHHHﬁ, OIIHNCAaHHUC IIKAJ OIICHH-

BaHUA
Ne Kon | MugukaTopsl ITepeuenn KonTpomupyemsie | Haumeno-
/Tl | KOHTPO- | TOCTHKEHUHN IJIaHUPYEMBIX TEeMbI Y4eOHO BaHHE OLleH
Jupye- | KOMIIETEHIUU pe3yJIbTaToB JUCLIUILIMHBI HOYHOTO
MOI (o peanu3zyemMon AUCIIHA cpencTaa
KOMIIE- | TIJTUHE)
TEHLIUH
1 OIIK-4 | OIIK-4.1. Paspabarbl- | 3HaTh: Metonuye- | Tema 1. Cnaua
BAET, HCIOJb3YET, CHU- | CKYIO, HaydyHO-TeXHHU- | Mlctopuueckue pakThye-
CTEMATU3UPYET M aHa- | YECKYIO M TEXHOJIOTH- | aClIEKThl  HAHO- | CKUX paloT,
JIU3UPYET  METOAMYe- | YECKYIO0  JIUTEPATypPy | TEXHOJIOTUH 3a/1aHus,
CKYI0, HAYy4YHO-T€XHUYE- | Ul IPUHSITUS pelle- 3auer
CKYI0 U TEXHOJIOTMYe- | HUI B Hay4HbIX Uccie- | Tema 2.
CKYI0 JUTEpaTypy /Ajs | IOBaHUSX U B IpakTu- | Knaccuduxanms.

MPUHATUA pPEIICHUA B
HAY4YHBIX  HCCIIEJIOBA-
HUSX U B IIPAKTUYECKOU
TEXHUYECKON JIedaTelb-
HOCTH

YECKOM TEXHHUYECKOMN
JIEeATEIbHOCTH
YMeTh: UCIOJIB30BaTh,
CHUCTEMAaTU3UPOBATh H
aHAJIM3UPOBATh METO-
JUYECKYI0, Hay4dHO-
TEXHUYECKYI0O M TeX-
HOJIOTHYECKYIO JIMTE-
paTypy sl NPUHATHS
pelIeHU B Hay4HBIX
UCCIICOBAHMUSIX U B
MPAKTUYECKON TEXHHU-
YECKOH AEATEIBHOCTH
Bnanern: HaBBIKaMU
UCIIOJI30BaHUs, CH-
cTeMaTu3aluy U aHa-
Iu3a  METOAUYECKOH,
Hay4YHO-TEXHUYECKOMN
U TEXHOJIOTMYECKOU
JUTEPATypsl A IpH-
HATHUS  pELICHUN B
Hay4HBIX HCCIEA0Ba-
HUSAX M B IpaKTHYe-
CKOU TEXHHUYECKOU Je-
ATEJIILHOCTU

Buner u criocoObl
MOJTy4eHUsT HaHO-
00BLEKTOB.

Tema 3.
du3nKo-XUMHde-
CKHE€ U CTPYKTYp-
HBIE OCHOBBI ca-
MOOpTaHu3aIluu
MaTepHaJIOB

Tema 4.
TunoBsle HaHO-
TEXHOJIOTHU TIPO-
HW3BOJCTBA JIeTa-
JJed MalluH B
YCJIOBUSAX HWHTEH-
CHUBHBIX IIJIACTH-
yeckux naedopma-
U caBUra




2 [IK-2 | TIK-2.1. Mogemupyet | 3HaTh: MeToabl Moze- | Tema 5. Tunoseie | Crava

00paboTOK MaTepHUalioB | pa3IMYHBIX  00pabo- | MPOM3BOJCTBA MH- | CKHX pa-

c HCIOJIb30BAHUEM | TOK MAaTEPUAOB C UC- | CTPYMEHTOB 6or, 3a1a-
CTaHJAPTHBIX IIAKETOB | [IOJIb30BAHUEM CTaH- HUs, 3a4€T
KOMIIBIOTEPHBIX  IIPO- | JApTHBIX naketoB | Tema 6. Metpo-

rpaMM U CpPEACTB aBTO- | KOMIIBIOTEPHBIX IMPO- | JIOTHSI HAHOCOCTO-
MaTU3UPOBAHHOTO TPO- | TPaMM M CPEJCTB aB- | SSHUU
€KTUPOBAHUS TOMaTU3UPOBAHHOTO
IIPOCKTUPOBAHUS. Tema 7. Ilepcriek-
YMeTh: MOJIENTUPOBATh | TUBBI PA3BUTHS
MPOLIECCHI PA3IUNYHBIX | HAHOTEXHOIOTHIA
00paboTOK MaTepua-
JOB C HCHOJIb30Ba-
HUEM  CTaHJapTHBIX
MAaKeTOB KOMITBIOTEP-
HBIX [POrpaMM H
CPeICTB aBTOMAaTHU3U-
POBAaHHOTO TPOCKTHU-
pOBaHUS

Brnaners: HaBbIKaMu
MOJICTTUPOBAHUS TIPO-
I[ECCOB Pa3INIHBIX 00-
paboToK MaTepHUanoB ¢
UCTIOJIb30BaHUEM
CTaHJapPTHBIX TMaKETOB
KOMITBIOTEPHBIX  TIPO-
rpaMM H CpPEICTB aB-
TOMATH3UPOBAHHOTO
MIPOEKTUPOBAHUS

OneHoYHbIe CPeCTBA /IJIsl IPOMEKYTOUYHON aTTecTaluu (3a4€T)

Bomnpocsl k 3auéry:

1. Hctopus pa3BuUTHS HAYKU O HAHOMaTepuaiaXx U HAaHOTEXHOJOTHUSIX.

2. [lepcriekTHBBI MPUMEHEHUS HAHOMATEPHUAJIOB.

3. Knaccuduxkanus HaHo0ObekTOB. CTpYyKTYypa, CBOMCTBA U CIIOCOOBI 1MO-
Jy4YEeHUS] KOHCTPYKIIMOHHBIX HAHOMATEPUAJIOB.

4, CunTe3 00BEMHBIX HAHOCTPYKTYPUPOBAHHBIX MaTEPHUAIIOB.

d. @DyuiepeHbl: CTPOECHUE, CBOMCTBA.

6. Hanotpy0Oku, HanonpoBosioku. CTpyKTypa, CBOWCTBA, CIOCOOBI  TTOJTY-
YEHUS.

1. HaHokoMIio3uTHBIE, HAHOMIOPUCTHIE, (DYHKITMOHAIBHBIE MaTepUalbl,
YIBTPAAUCTIEPCHBIE TOPOIIKH.

8. ToHKHE MIIEHKU U MTOKPBITHUA.

Q. HaHoTexHOn0rMs B MHKXEHEPUU TOBEPXHOCTH.

10.  CunepreTrnueckasi MOJiesIb HAHOCTPYKTYPHBIX COCTOSTHUH.
11.  CunepreTnKa HAHOCTPYKTYPUPOBAHUSI HA ATAIE HKCILTyaTaIUH.

IMpOoUECChl  PA3JIMYHBIX | JIMPOBAHUA IMPOLUECCCOB | HAHOTCXHOJIOTHU IMpaKTU4C-




12. CunepreTuka HAHOCTPYKTYPHUPOBAHUS HA 3Tarie MPOU3BOJICTBA.

13. CunepreTuka HaHOCTPYKTYpHUPOBaHHUS MOBEPXHOCTEH TBEPAOCILIAB-
HOTO UHCTPYMEHTA.

14. HaHOCTpyKTypHpOBaHHE METAJIJIOB MPU YCTAIIOCTHOM HArPY>KEHUHU.

15. DOddexr chepoaunamuyeckoro neGopMuUpoBaHUs MpPU MEPBUUHOM
HaHOOOpa30BaHUMU.

16. Ponb cnBUroBbIX AedopMaivii MPU BBIMOJIHEHUU TEXHOJIOTHYECKOTO
npolecca U3roTOBICHUSI OOBEMHBIX JI€TaICH.

17.  Bwuasl gedopmanuy B TEXHOJOTHIECKOM MPOIIECCE U3TOTOBICHUS Jie-
TaJIeH.

18. HcxonmHble Marepuanbl A TOMYYEHHUS JeTaleld MalluH METOJIOM
C/BUTA.

19. TexHonmoruvyeckrne 0COOCHHOCTH HAHOCTPYKTYPUPOBAHUS CTalU TPU
TUAPOLITAMIIOBKE U POTALIMOHHOM BBITSKKE.

20. TexHomornyeckue OCOOCHHOCTH HAHOCTPYKTYpUPOBAHHS  THUTaHa,
Me€JIM, ATFOMUHUS ¥ UX CIJIABOB IPY PaBHOKAHAIBLHOM YIJIOBOM MPECCOBAHUU. DBO-
TS MUKPOCTPYKTYPbI P MHTEHCUBHOM IIACTUYECKON eopMaluu.

21. Me3omMmexaHuKa UHTEHCUBHOM miacTuyeckoi aepopmanuu. Hanorex-
HOJIOTMH IPOLECCA YIIPOYHEHHS.

22.  Pexymas KpoMka pe3la Kak 00beKT HAaHOTEXHOJIOTUH. DNHUIaMUpPOBa-
HUE - HAHOTEXHOJIOTHSI JIJIsl OBBIILIEHUS CTOMKOCTH UHCTPYMEHTA.

23. KoHTposb CTPYKTyphl MaTepHalia Ha pa3HOM YPOBHE €T0 MOIYUYCHHS.
OO6pa3ibl, METOAUKA MPUTOTOBJICHUS 00Pa31I0B, 000PYAOBaHKE.

24.  KoHTponb MEeXaHWYEeCKMX U (PU3UYECKHX CBOWMCTB HaHOMAaTepHasa.
OO6pa3ipl, METOAUKA MPUTOTOBJIECHUS 00Pa31I0B, 000PYAOBAHKE.

25. llepcriekTuBBI pa3BUTHs HaHOMaTepuanoB. HoBbIE TeXHOJIOTHYECKHE
IIPOLIECCHI U3TOTOBJIEHUS J€Tale MalllMH U3 HAHOMATEPUAJIOB.

Kpurepun n mkana oueHuBaHus N0 OLEHOYHOMY CPEACTBY - 3aUET
Ikana OIICHUBAaHUA Kpurepuii onieHuBanus
(nHTEpBaN OAIIIOB)

OTBeT npezcTaBiIeH Ha BEICOKOM YPOBHE (CTYJIEHT B MOJHOM O00B-
€Me OCBETHJ paccMaTpUBAEMyH NpOOJIEMaTUKy, NPHUBEI apry-
MEHTHI B IOJIb3Y CBOUX CY>KJICHHH, BiIafieeT MpO(UIbHBIM MOHATHII-
HBIM (KaTeroprajbHbIM) alnapaTroM M T.11.)

OTBeT npeACTaBlIEH Ha CPEHEM YPOBHE (CTYIEHT B LIEJIOM OCBETHII
4 paccMaTpuBaeMylo IpoOJIeMaTUuKy, MPUBEN apryMEHThl B IOJIB3Y
CBOMX CYXKJEHHI, JOIYCTUB HEKOTOPbIE HETOYHOCTH M T.II.)

OTBeT npeAcTaBieH Ha HU3KOM YPOBHE (CTYIEHT JIOIYCTHJI CyIIe-
CTBEHHBIE HETOUYHOCTH, M3JIOKHIII Marepual ¢ omMOKaMH, HE BIla-

3 .
JECT B AOCTATOYHOMU CTCIICHU HpO(I)I/IJ'H:HLIM KaTCropruaJibHbIM arlIa-
paToM H T.II.)

2 OtBeT NpEaACTaBJICH Ha HCYIOBJICTBOPUTCIIBHOM YPOBHC HJIM HC

npeJicTaBieH (CTYIeHT He TOTOB, HE BBIMOJIHIII 3aJaHUe U T.11.)






