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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

N3yuenue auctuminibl «OCHOBBI HAHOTEXHOJIOTHI B MAIIMHOCTPOSHUW» HAMPABIIEHO HA JI0-
ctmxenue cienyromnux menei OITOIT 15.03.05 «KoHCTpyKTOPCKO-TEXHOJIOTMYECKOE 00eCTieYeHUE
MaIIMHOCTPOUTEIBHBIX TPOU3BOJICTBY:

Koo yenu Dopmynupoeka yenu

111 [ToaroTroBka BBIMMYCKHUKOB K MPOEKMHO-KOHCHMPYKMOPCKOU OesimenlbHOCHU,
obecrieunBaroieil co3jaHue MPOSKTOB MAIIMHOCTPOUTEIbHBIX U3CIINMA, C yYETOM
BHEIIHUX U BHYTPEHHUX TpeOOBaHMI K UX MPOM3BOJICTBY U KAUeCTBY.

LlensiMu OCBOCHHSI TUCIUIUTMHBI «OCHOBBI HAHOTEXHOJIOTHH B MAIIMHOCTPOCHHUHY SIBJISIFOTCS:

- I3YYCHHE TEOPETUYCCKUX OCHOB TIOCTPOCHHUS W TEXHOJOTHHA IOTYYCHHS] HAHOPAa3MEPHBIX
00BEKTOB;

- IOJIY9CHUE MPAKTUICCKUX HABBIKOB PabOTHI ¢ mpuOOpaMu 3apyOeKHBIX M OTEYCCTBEHHBIX
¢GbupM B 00J1aCTH HAHOM3MEPEHUIH M HAHOJMArHOCTHKH, B TOM YHCJIC HAaHO- M MUKPOUHICHTHPOBAHMS,
KaJIO- ¥ CKPaT4-TECTUPOBAHMUS, YICKTPOHHON ¥ aTOMHO-CHUIIOBON MUKPOCKOITHH;

- 000CHOBaHKME COBPEMEHHBIX TCHACHIMN PAa3BUTHS HAHOTCXHOJIOIMH U MCIIOJIb30BaHMS HaHO-
pa3MepHBIX 0OBEKTOB U TEXHOJIOTHI B MAITMHOCTPOCHHH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Juctuummaa «OCHOBBI HAHOTEXHOJIOTHH B MAIITMHOCTPOCHUN» OTHOCUTCS K JAUCHUILTUHAM TI0
BeIOOpPY BapuatuBHO# yactu (b1.B.JIB.4.1).

Juctuummaa «OCHOBBI HAHOTEXHOJIOTHH B MAIIMHOCTPOCHHM» HW3ydaeTcst B 4-M ceMecTpe
MOJroTOBKM OakanaBpoB 1o HampasieHuto 15.03.05. [{ns ycnemHoro u3yyeHus JUCHUILIMHBL «OCHO-
BbI HAHOTEXHOJIOTHI B MAIIMHOCTPOSHUN» CTYACHTHI JOJDKHBI OBITH 3HAKOMBI C OCHOBHBIMH TIOJIOXKE-
HUSAMH KypcoB «Du3ukay, «Xumus» u «MareMaTHKa.

[Tpy M3ydeHum, yKa3aHHBIX AUCIUIUIMH CTYACHTHI JTOJKHBI XOPOIIO YCBOWTH OCHOBHBIE TEp-
MUHBI U ONpEAETICHNs, a TaK K€ Pa3/ieibl, OCBALICHHbIE ONMCAHUIO OCHOBHBIX BUJOB XMMHUYECKHX
COeMHEHUH, PU3NKO-XMMUIECKUX CBOMCTB PA3IMYHBIX KJIACCOB BEIIECTB M OCHOBBI B3aUMOCHCTBUS
HaHOPa3MEPHBIX OOBEKTOB, OCHOBHBIE (DU3MKO-XUMHUUYECKUE MPOLECCHI, JIeKaIMe B OCHOBE MOJIydYe-
HUS HAHOMATEPHUAJIOB, MPUMEHSIEMBIX B MAIIMHOCTPOCHWH, pelIieHuio nupdepeHIInalbHbIX, WHTe-
IPaJIbHBIX M YPAaBHEHHH ¢ YaCTHBIMH NMPOU3BOJHBIMH. DTO HEOOXOAMMO /ISl JaIbHEHIIIero NOHUMaHUs
cienn(ukn pa3pabOTKH M MPUMEHEHHUST HAHOMATEePHAaJIOB M MOIX0/I0B K MCIIOJIb30BAaHHIO HAHOTEXHO-
JIOTHH B MalIMHOCTPOEHUH.

3. KOMIIETEHIIMU OBYYAIOUIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCIHUAIIJIMHbI

[Tocne n3ydeHus: NaHHON AMCHUIUIMHBI CTYAEHT MPUOOPETAeT 3HAHUS, YMEHUS U OIIBIT, COOT-
BercTByromue pesyiabrataM OIIOII nanpasnenns 15.03.05:

P1, P5, P6 (pacumdpoBka pesynpraToB oOyueHust npuogutrca B OIIOIl nampaBneHus
15.03.05).

B pesynbTare 0cBOEHHS TUCHHILIMHBI O0YYarOIUIiCS TOMKEH JeMOHCTPUPOBATh CIEIYIOIIHe
pe3ynbTaThl 00y4eHus, coriacyrouecs ¢ popmupyembiM komneteHuusim OITOIT:

— CHOCOOHOCTBIO MPUMEHSATH CIOCOOB!I PAlMOHAIBLHOTO HCIHOIb30BAHUS HEOOXOAUMBIX BUIOB
PECYPCOB B MAIIMHOCTPOUTEIBHBIX MPOU3BOJACTBAX, BEIOMPATh OCHOBHBIE M BCIIOMOTaTeIbHbIE MaTe-
pHaibl U1 UX U3JENUH, CIocO0bl peann3alii OCHOBHBIX TE€XHOJIOTHYECKUX IMPOLECCOB, aHATUTHYE-
CKHUE Y YMCIICHHbIE METO/Ibl IIPU Pa3pabOTKe UX MaTEMaTUYECKUX MOJIENeHl, a TaKk)ke COBPEMEHHBIE Me-
TOJIbI pa3pabOTKH MaJOOTXOHBIX, SHEProCcOEPETAIONINX U HKOJOTHUECKH YUCTHIX MAIIHHOCTPOUTEb-
ueIx Texaonorui (ITK-1):



3Hamb:

CIocoOB! pean3alii OCHOBHBIX TEXHOIOTHUYECKUX MTPOLIECCOB, AHATUTUYECKUE U YUCIICHHBIE Me-
TOJIbI IPH Pa3pabOTKE UX MaTEMAaTHUECKUX MOJIEIIEH;

ymemy:

BBIOMpATh OCHOBHBIE U BCIIOMOTaTEbHbIE MaTepUallbl Ul U3/AEIUNA MAlIMHOCTPOUTENBHBIX IIPO-
U3BOJICTB;

enadems:

COBPEMEHHBIMU METOJIaMH Pa3pabOTKH MaJIOOTXOHBIX, JHEProcOEperaoux U 3K0JI0IHYECKH
YUCTHIX MAIIMHOCTPOUTENBHBIX TEXHOJIOTUMN, a TaK XKE MPUMEHATH CIIOCOOBI PALIMOHAIBHOTO MCIIOJNb-
30BaHMsI HEOOXOAUMBIX BHJIOB PECYPCOB;

— CHOCOOHOCTBIO y4acTBOBaTh B pa3pa0OTKE MPOCKTOB M3CIUN MAIIMHOCTPOCHHS, CPEJICTB
TEXHOJIOTUYECKOT'O OCHAIIEHHS, aBTOMATHU3AIMH U TUATHOCTHKU MAIIMHOCTPOUTEIHHBIX TIPOU3BOJICTB,
TEXHOJIOTHYECKHX MPOIECCOB MX HM3TOTOBJICHUS M MOJEPHHU3AIMU C YYCTOM TEXHOJOTHYCCKUX, IKC-
TUTyaTaIllMOHHBIX, 3CTETUYECKUX, YIKOHOMUYECKHX, YIPABICHYCCKUX MMAapaMEeTPOB M HCIIOJIb30BAHHEM
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOIMH M BBIYUCIUTEILHOW TEXHUKH, & TAaK)Ke BBIOMPATh TH
CpEICTBA W MIPOBOAMTH JUATHOCTUKY OOBEKTOB MAITMHOCTPOUTEIBHBIX MTPOU3BOJICTB C IPUMECHEHUEM
HEOOXOIUMBIX METOIOB U cpeacTB aHanu3a (ITK-4):

3HAMb:

OCHOBHBIC TEXHOJIOTUYECKHE, IKCIUTyaTallMOHHBIC, CTETHYCCKUE, SKOHOMUUECCKUE, YIpaBIICHYE-
CKHE TIapaMEeTphI, a TaK e CPEJICTB MX aHAIM3a M METOJbI JHArHOCTUKU MAITHHOCTPOHUTEIILHBIX MTPOH3-
BOJICTB,

ymemo:

HPOBOJIUTH pa3pabOTKy MPOCKTOB U3ICINI MAITMHOCTPOCHHS, CPEICTB TEXHOJIOTHUECKOTO OCHA-
IIICHUS], AaBTOMATH3AIIUH M TUArHOCTUKYA MAIIMHOCTPOUTEITFHBIX ITPOU3BOJICTB, TEXHOJIOTHYECKHIX MPOIIeC-
COB MX M3TOTOBJICHHUS U MOJCPHU3AIUH;

61a0emb:

HABBIKAMHU HCIOJIB30BAHUEM COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJOTHI M BBIYUCIUTEb-
HOM TEXHWKH TIPU Pa3pabOTKe MPOCSKTOB U3ICTHI MATUHOCTPOCHHUSI.



4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

OO6111ast TPyI0EMKOCTh JUCHUIUIUHBI 32 4 CEMECTp COCTaBIISIeT 4 3a4eTHBIX euHuUlbl, 144 yaca.
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/1]

Paznen (Tema)
JTUCITATUTAHBI

Cemectp

Henens cemectpa

Bunst yueOHO# paboThl, BKIIIO-

4asi CaMOCTOSATENBHYIO padoTy

CTYACHTOB U TPYAOEMKOCTb (B
Jacax)

Jlexmun
IIpaktuueckue
JlaboparopHbie
mwal
KontponbHbie
I/~
CPC
KIT/KP

O06beM yuebHO}]

paboTHI

C IpUMEHEHHEM

HHTEPAKTHBHBIX|
METOJIOB

(B wacax / %)

®opMbI TEKyIIE-
r'0 KOHTPOJIS
VYceneBaemoctu
(no neoensm ce-
mecmpam)
¢dhopma nipome-
JKYTOYHOU
aTTeCTalluH
(no cemecmpam)

Paznen 1.

Knaccudukarus 1 oCHOBBI
HaHOTEXHOJOTUI. Oco-
OCHHOCTH  HAHOTEXHOJIO-
T B MAallMHOCTPOCHUHU.
[TpuHIMITEI U METOXBI IIO-
Ty4eHUs ¢dymnepeHoB,
HAaHOBOJIOKOH W HAHOTPY-
Ook. HawnomokpeiTHs B
MammHOCTpoeHnu.  O0B-
€MHBIE W KOMIIO3HUTHBIC
HaHOMAaTEePHAJIbI. Tumel
CTPYKTYp  HaHOMaTepHua-
JIOB.

46

1,5/ 50

Paznen 2.

OCHOBBI HAHOU3MEPEHUH U
HaHouarHoctuku. Omnpe-
JleTIeHue (huzuko-
MEXaHHYeCKUX  CBOWCTB
HAHOCTPYKTYPHBIX TIOKPHI-
THi 1 MarepuanoB. OcHO-
BBl DJJIEKTPOHHONH MHKpPO-
ckonur. OCHOBBI aTOMHO-
CUJIOBOM  MHMKPOCKOIIMH.
OmpeneneHne  aare3moOH-
HBIX CBOMCTB.

46

1/50

Pa3nen 3.

[IpuMeHeHne U TEHICHIUH
pa3BUTHST HAHOTEXHOJIOTHI
B MamuHocTpoeHnn. Oc-
HOBBI pa3MepHOW HaHOOO-
pabotku. Hanonopouiku u
MX UCIIOJIb30BAHME.

44

1,5/50

Bcero

136

4/50

3auer




OpI/IeHTaHI/IH Ha TaKTHYCCKHEC O6pa3OBaTeJ'IBHBI€ TEXHOJIOTHUH, ABJIAIOIINECA KOHKPETHBIM CIIOCO-

5. OBPA3OBATEJIBHBIE TEXHOJIOI' A

OOM JOCTHXECHHUS 11eJIe 00pa30BaHus B paMKaX HAMEUYCHHOH CTPATErHYeCKON TEXHOJIOTHH.

HpI/I YTEHHUH JICKIHI HUCIIOJIb3YCTCA MCTO/ HpO6J'IeMHOFO H3JI0KCHHA C UCIIOJIb30BAHUEM MHTEPAK-

TUBHOU ()OPMBI IPOBEICHUS 3aHATUH.

HpI/I IIPOBEACHHUC J'Ia60paT0pHBIX pa60T HCIIOJIb3YIOTCA IMOMCKOBBIN U HCCICa0BaTCIbCKHUEC MECTOABI, a

TaK k€ aKTUBHBIC (OPMBI O0YUEHUSs, TAKHE KaK

KOMIIBIOTCpHAA CUMYJISLUA H3MepeHHﬁ HAHOOOBEKTOB C IIOMOIIbIO HAHOMHACHTUPOBAaHUA, KajlO-

Y CKpaTYTEeCTUPOBAHMS, aTOMHO-CUJIOBOW U AJIEKTPOHHONW MUKPOCKOIINHY;

MYJIbTUMEIUNHBIE TPEHUHIW II0 YCTPOWCTBY JIEKTPOHHBIX M aTOMHO-CHUJIOBBIX MHUKPOCKOIIOB,

MMUTALUU pabOThl C HAHOOOBEKTaMU;

MacTep-KJ1acc €O CeUUalUCTaMu B 00JIaCTH HAHOM3MEPEHUH (aTOMHO-CHJIOBAsi M AJIEKTPOHHAs
MHUKPOCKOIHSI, HAHOUHJICHTUPOBAHKUE), TIOTY4YEHHs] HAHOTPYOOK M HAHOBOJIOKOH, HAHOCTPYKTYp-

HBIX [OKPBITHIL.

BCTpCUHU C IPCACTABUTCILIMU pOCCHﬁCKHX KOMl'IaHI/II‘/'I, pa60TaIOIJ_[I/IX B 00J1aCTH HAHOTEXHOJIOTHI U

HaHOMATCpHUAJIOB.

Y 1enbHBIA BEC 3aHATHI, IPOBOIMMBIX B MHTEPAKTHBHBIX (hopmax — cocTaBiseT 50% ayIuTopHBIX

3aHATHH.

6. OHEHOYHBIE CPEACTBA JUIAA TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
ITPOMEXYTOYHOU ATTECTALUHA 110 UTOI'AM OCBOEHUA JTUCHUIIJIMHBI;
YYEBHO-METOJNYECKOE OBECIEYEHUE CAMOCTOSTEJIbHOM PABOTHI

RBooo~NoOwNE

CTYJIEHTOB

Bomnpocsl k 3a4ery
Knaccugukanys HaHOTEXHOJIOTHil.
Knaccudukanus 1 nepcreKTUBbI pPa3BUTHS HAHOPA3MEPHBIX 00BEKTOB M HAHOMATEPUAIIOB.
CocTosiHNE U IEpCIEKTUBbI IPUMEHEHHUS] HAHOTEXHOJIOTUH I MAILIMHOCTPOEHUSI.
QyIIepeHsl.
HaHnoBosokHa 1 HaHOTPYOKH.
Oco06eHHOCTH KBaHTOBBIX TOYEK.
[lepcriekTHBBI HCTIONB30BaHUs TpadeHa.
dusnueckue 0COOEHHOCTH HAHOMATEPHUAJIOB.
OrpaHuy4eHus Mo UCII0JIb30BAHUIO HAHOMATEPUAJIOB U HAHOMIOKPBITHI.

. HaHOMIOKpBITHS B M3I€IUAX MAIIMHOCTPOCHHUS.

. OGbeMHBIE HAHOMATEPHUAJbl B MAIIMHOCTPOCHHH.

. [lepcrieKTHBBI HAHOTEXHOJIOTUI B CHCTEMaXx 3aliCH U XpaHeHUs HHHOpMaIUu.
. Tumbl CTpYKTYp HAHOMAaTEpPHUAJIOB.

. Komno3uTtHbsie HaHOMaTepuanbl.

. MeToap! TOPONTKOBON METAJUTYPTHHU TIPH TIOJIYICHHUH HAHOMATEPHAJIOB.

. MeTop1 ToNTydeHus: HAaHOMaTEePHAaJIOB C UCIIOJIb30BaHUEM aMOp(hU3aIIHH.

. MeTtoapl morydeHus HAaHOMAaTEPHAIOB MHTEHCUBHOM IIACTUYECKOH Aedopmariieii.
. MeTtoabl criekaHusi HAHOTIOPOILKOB JJIs [TOTYYEHUsI MaTEPUAIOB.

. KommaktrupoBanue npu mpou3BoICTBE HAHOMATEPUAIIOB.

. XUMHYECKHE OCHOBBI OJIYYEHUS] HAHOMATEPHUAJIOB.

0O0630p PIEKTPOHHBIX MUKPOCKOTIIOB.
ITpocBeunBaromias 3J€KTPOHHAsE MUKPOCKOIIHS.
PactpoBas ckanupytomas 3J1eKTpOHHAsI MUKPOCKOTIHSL.
Ckanupyromas 30H10Basi MUKPOCKOIIHS.

O030p COBpEMEHHBIX 30H/I0BBIX MUKPOCKOIIOB.
Mertozasl NOBEPXHOCTHBIX HAHOU3MEPEHU.



7. CoBpeMeHHBbIE YCTPOUCTBA ATOMHO-CHUIIOBOM MUKPOCKOITHH.

8. YcrpoiicTBa 11 nudpaKkImOHHOTO aHAIIK3A.

9. CnexTpanbHble METOABI OLIEHKH HAHOCTPYKTYP.

10. PenTreHoBckue METO/Ibl OLIEHKH HAHOCTPYKTYP.

11. HanonHAEHTUPOBaHUE U MUKPOUHIEHTUPOBAHUE.

12. Cxpary-TecTupoBaHue MPH OLIEHKE CBOMCTB HAHOCTPYKTYPUPOBAHHBIX IIJICHOK U MTOKPBITHH.
13. KanorecTupoBaHue Mpu OL[EHKE TOJIIMHBI IUIEHOK W MOKPHITHH.

14. TpuGonornueckue cBONCTBa HAHOCTPYKTYPHBIX IUIEHOK U IOKPBITHIA.

15. Anre3noHHbIE CBOIICTBA HAHOIIOKPBITHIA.

16. OcoGenHOCTH (PU3MKO-MEXAHUUECKUX CBOMCTB HAHOCTPYKYPHUPOBAHHBIX MTOKPHITHH.
17. OcobeHHocTH AMArHOCTUKY MHOTOCIIONHBIX HAHOCTPYKTYPHBIX IIOKPBITH.

18. OcHOBBI HAHOMETPOJIOIHYECKOT'O O0ECTIEUEHNSI U3MEPEHUI TOKPBITHH.

19. CpaBHeHMe MEXTyHAPOAHBIX U OTEUECTBEHHBIX CTAHAAPTOB JJIS OLEHKH HAHOOOBEKTOB.
20. ITpo6GieMbl 6€30maCHOCTH MPU PadOTe C HAHOOOBEKTAMH.

21. PazmepHas HaHooOpaboTka Ha crankax UITY. Kimaccuduxarms.

22. O630p 00opynoBaHus i pa3MEPHON HAHOOOPAOOTKH.

23. Hanomurorpaduws.

24. HaHOMOPOIIKH U MX MCII0JIb30BaHHE B MAIIMHOCTPOCHHUU.

25. OCHOBHBIE THITBI YCTPOUCTB IS HAHOTIEPEMEIIICHHH.

26. HaHoakTyaTOpbl U HAHOIIO3UIIMOHEPHI.

27. HanopoOOTH 1 HAHOMAHHUITYJISITOPBI.

28. MeTo/1bl HAaHECEHUs] HAHOTIOKPBITHH.

29. Ilomydenue aaMa3ono100HBIX HAHOCTPYKTYPHPOBAHHBIX TTOKPBITHH.

30. HanoMaImHbl ¥ UX UCHOIb30BAHHUE.

31. MHOTOYHKIIMOHATBHBIE HAHOCTPYKTYPHPOBAHHBIC TUICHKH.

32. VloHHast UMIUTaHTalMA U IIJIAKUPOBAHUE TP MOJTYYEHUH 3a/JaHHbIX CBOMCTB MOKPBITHI.
33. PVD-MmeTomap! momydeHus HAHOCTPYKTYPHBIX TICHOK.

34. CVD-TexHOJIOTuH MOJIy4eHHUs] HAHOTTOKPBITHH.

35. PECVD-TexHomOrN# Mosy4eHus MOKPhITHH.

36. JIazepHas abns1ust py MOJYyYEHUH HAHOCTPYKTYPUPOBAHHBIX MOKPHITHH.

37. MeTopl CBETOBOM M MOHHOHM JIMTOrpaduul ISl TOyYeHHs] HAHOCTPYKTYPUPOBAHHBIX MOKPHI-
THM.

38. MHOTOYHKIIMOHATBHBIE HAHOCTPYKTYPHBIE TOKPHITHSI.

39. 2D- u 3D-HaHOCTPYKTYpHUPOBAaHHBIE MTOKPBITHSL.

40. MeTtox KaTOTHOTO PACHBIICHUS ISl TIOJTYYEHUS TIOKPBITHI.

TeMbl /151 CAMOCTOATEIBHOI0 H3YUeHUsI U 0opMIIeHUs
QDyinepeHsl.
HanoBonokHa 1 HAaHOTPYOKH.
Oco0eHHOCTH KBaHTOBBIX TOYEK.
[TepcneKTHBBI UCTIONIL30BaHUS Tpad)eHa.
[TepcnekTHBBI HAHOTEXHOJIOTHI B CHCTEMax 3alliCH U XpaHEHUs! HH(OPMAIIHH.
OCOOCHHOCTH TMarHOCTHKH MHOTOCIIOHHBIX HAHOCTPYKTYPHBIX TTOKPBITHIA.
OCHOBBI HAHOMETPOJIOTHYECKOT0 00eceueH s U3MEPEHUN TTOKPBITHI.
CpaBHEHHE MEXITYHAPOTHBIX U OTEYECTBEHHBIX CTAHIAPTOB JUISI OIIEHKA HAHOOOBEKTOB.
[Tpo6aemb! Oe30omacHOCTH IpU paboOTe ¢ HAHOOOBEKTAMHU.
Hanommrorpadust.
OCHOBHBIE THITBI YCTPOICTB ISl HAHOTIEPEMEILIECHHH.
HanoakTyaTopbl 1 HAHOTIO3UIIMOHEPHI.
Hanopo60T1bl 1 HaHOMaHUITYIATOpbL. HaHOMAIMHBI M X UCTIONB30BaHUE.
MHoro¢pyHKIIMOHAIbHBIE HAHOCTPYKTYPUPOBAHHBIE IJICHKH.
VoHHas MMITIaHTAMS ¥ TUITAKKPOBAHUE TIPH TOTYYEHUH 33/1aHHBIX CBOMCTB MOKPBHITHH.



PVD-meroap! mosyueHnss HAHOCTPYKTYPHBIX IUIEHOK.

CVD-texHon0ruu Noiay4eHuss HAHOMOKPBITHH.

PECVD-texHOI0ru# NOITy4eHUs] HOKPBITHH.

JlazepHas aGnAus py MOIY4YEHUH HAHOCTPYKTYPUPOBAHHBIX TOKPBITHA.

MeTo/1p1 CBETOBOM 1 MOHHOM JIMTOTpady UIsl MTOMYYEeHHSI HAHOCTPYKTYPHUPOBAaHHBIX MOKPHITHI.

MHuoro(yHKIIMOHAIBHBIE HAHOCTPYKTYPHBIC MOKPHITHS. 2D- 1 3D-HaHOCTPYKTYpUPOBAaHHBIE TI0-
KPBITHSL.

Mertoz KaToiHOTO paCIbUICHUS I OTYYEHHSI TOKPBITHH.

7. YYEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
JAACHUITIINHDBI «OcHOBBI HAHOTEXHOJIOTHIT B MAIIIMHOCTPOEHU )

a) ocnosnas aumepamypa (dnexmponno-oudnuomeyunwviti porno Bil'y):

1. Marepuaiel 1 ux texuosoruu. B 2 u. Y. 1.: Yuebnuk / B.A. I'opoxos, H.B. benskos, A.T'.
Cxuptnangze; Ilon pen. B.A. I'opoxosa. - M.: HUILl UH®PA-M; MHu.: Hos. 3nanue, 2014. - 589 c.:
wi.; 60x90 1/16. - (BO: bakanaBpuar). () ISBN 978-5-16-009531-8, 500 3x3. —Pexum mocrymna:
http://znanium.com/bookread?2.php?book=446097 — 3ari. ¢ 3kpaHa.

2. [lpuMeHeHEe WHTEIUICKT. MaTepUAIOB MPH TPOM3BOACTBE, TUATHOCTHPOBAHWH H PEMOHTE
MmammH: MoHorpadus/B.A.3opun, H.M.bayposa, 2 u3n., nepepa6. u gon. - M.: HUL] UHOPA-M,
2015. - 110 c.: 60x90 1/16. - (Hayu. mbicas) (O6moxka) ISBN 978-5-16-010801-8, 500 k3. —Pexum
nocryma: http://znanium.com/bookread?.php?book=502576 — 3ari. ¢ skpaHa.

3. IloKphITHS PAa3IMYHOTO HA3HAYCHHUS I METAJUIMYECKUX MaTepHaioB: YdeOHOoe mocodue /
A.A.Wnbun, I'.b.Ctporanos, C.B.CkBopuosa - M.: Anspa-M: HULl UTHOPA-M, 2013 - 144 c.: wi.;
60x90 1/16. - (CoBp. TexHo.: Maructparypa). () ISBN 978-5-98281-355-8, 522 k3. —Pexum n0-
crymna: http://znanium.com/bookread?.php?book=415572 — 3ari. ¢ skpaHa.

4. KarmutonoB, A. M. ®u3uko-MexaHUYECKHE CBOMCTBA KOMITO3UIIMOHHBIX MaTEpHAIIOB. YIIPy-
rue cBoicTBa [DnekTpoHHbIH pecypc] : MoHorpadus / A. M. Kanutonos, B. E. Penpkun. - KpacHo-
apck: Cub. demep. yH-T, 2013. - 532 c¢. - ISBN 978-5-7638-2750-7. —Pexum mocrymna:
http://znanium.com/bookread2.php?book=492077 — 3arux. ¢ 5kpaHa.

6) donoanumenvhas 1umepamypa:

1. Jlememes, A. A. IIna3MOXUMHUYECKUN CHHTE3 HAHOAMCIIEPCHBIX MOPOIIKOB U MOJIUMEPHBIX
HAHOKOMITO3UTOB [ DneKTpoHHBIH pecypc] / A. A. Jlenemes, A. B. Ymakos, 1. B. Kapnos. - KpacHo-
apck : Cub. ¢emep. yu-T, 2012. - 328 c. - ISBN 978-5-7638-2502-2. —Pexum npocryma:
http://znanium.com/bookread2.php?book=442144 — 3arux. ¢ 5KpaHa.

2. MeTopl McCTeTIOBaHUSI MUKPOAJIEKTPOHHBIX M HAHODJIEKTPOHHBIX MAaTEPUATIOB H CTPYKTYD.
Yacte II/BennukoA.A., ®unumonoBaH.U. - Hosocu6.: HI'TY, 2014. - 227 c.: ISBN 978-5-7782-
2534-3—Pexum goctyma: http://znanium.com/bookread?2.php?book=546528 — 3aru. ¢ 3kpana.

3. OcHoBBI coBpeMeHHOTro MaTepuanoBeneHus: ¥Yueouuk/O.C.Cupotkun - M.: HUIL] THOPA-
M, 2015. - 364 c.: 60x90 1/16. - (Beicmee oOpa3oBanue: bakamaBpuar) (ITeperér) ISBN 978-5-16-
009335-2, 500 »x3.—Pexum mocrtyma: http://znanium.com/bookread2.php?book=432594 — 3arux. c
JKpaHa.

4. Jlenemies, A. A. [TnasmenHoe HamblIeHHEe aMOP(HBIX U HAHOKPUCTAJUIMYECKUX MaTepHalioB
[DnmexTpoHHEIH pecypc] : MoHOrpadus / A. A. Jleneres. - Kpacuosipck: Cub. dhenep. yu-T, 2013. - 224
c. - ISBN 978-5-7638-2803-0. —Pexum mocryma: http://znanium.com/bookread2.php?book=492492
— 3aru. ¢ ’KpaHa.

8) Unmepnem-pecypchbl
http://www.portalnano.ru/ http://www.ru-tech.ru/pub/nano
http://www.ntsr.info/ http://www.nanotech.ru/
http://www.nanonewsnet.ru/ http://nano-info.ru/
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2) nepuoouyeckue u30aHusL:
- 3JICKTPOHHBIN KypHaI «Poccuiickre HaHOTEXHOJIOTUIY,
- MEXTyHapOAHbII HayYHO-TeXHUYECKUH xypHal «HaHoTexHONIOTMHU: pa3paboTKa, MPUMEHEHNE —
XXI Bex»;
- €KEMECSYHBIN MEXIUCIUIUIMHAPHBIA TEOPETUYECKUN U ITPUKIIAJHON HAYYHO-TEXHUYECKUH KypHaII
"Hano- 1 MukpocucremHas TexXHuka'.

YyeOHo-MeToau4eCcKHe U3aHUA

1.Mopozo B.B. Metonuueckne ykazaHus K J1a0OpaTopHbIM paboTam 1o guciuiuimHe «OCHOBBI
HAHOTEXHOJIOTUI B MAIIMHOCTPOEHUM» JIJIsl CTyAeHTOB HampasiaeHus 15.03.05 [DnexTpoHHsiil pecypc]
/ coct. Mopo3sos B.B.; Baax. roc. yu-r. TMC - Brnagumup, 2016. - JlocTyn u3 KOPIOPATUBHOW CETH
Bal'V. - Pexxum nocryma: http://cs.cdo.visu.ru/

2.Mopo3oB B.B. Meronnueckue peKOMEHJAIUHU K BBIOJIHEHUIO CAMOCTOATEIHHONU paObOTHI 1O JUCIIH-
muHe «OCHOBBI HAHOTEXHOJOTHMH B MAIIMHOCTPOCHUHW» Il CTyACHTOB HampasieHus 15.03.05
[DnexTpoHHBI pecypc] / coct. Moposzos B.B.; Bnaz. roc. yu-t. TMC - Bnagumup, 2016. - Joctyn u3
kopriopatuBHoit cetu Bnl'Y. - Pexxum nocrymna: http://cs.cdo.visu.ru/

3.Mopo3zoB B.B. Onenounsle cpenctsa no aucuuiuinHe «OCHOBbI HAHOTEXHOJIOIMH B MALIMHOCTPOE-
HUW» JUIS CTyAeHTOB HanpapieHus 15.03.05 [Dnexkrponnslii pecypc] / coct. Moposos B.B.; Bian. roc.
ya-1. TMC - Brnagumup, 2016. - Jloctyn u3 kopnopatuBHo cetu Bal'V. - Pexum pocryna:
http://cs.cdo.visu.ru/

Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHET», HE00OX0AH-
MBIX /1JI51 0CBOEHHS THCIUIITHHBI

1) Iopran Lentp mucranuuonHoro odyuenus Bal'VY [amektponHbIil pecypc| / - Pexxum nmocryma:
http://cs.cdo.visu.ru/

2) Paznen odunumansHoro caiita Bal'V, conepskamuii onrcanne o6pa3oBaTebHON MPOrpaMMBbI [3JIeK-
TpoHHBIN pecypc] / - Pexxum nmocryma: OOpaszoBarenbHas nmporpamma 15.03.05 «KoHcTpykTopcko-
TEXHOJIOTHYECKOE 00eCrieueHNnEe MAIIMHOCTPOUTENbHBIX IIPOU3BOCTBY
http://op.visu.ru/index.php?id=158

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUITJIMHBI

Jnis mpoBeneHus 3aHATHN 1O TUCHUTUIMHE «OCHOBBI HAHOTEXHOJIOTHI B MAIIMHOCTPOSHHHY
kadenpa TMC Bal'V pacnonaraer He06X0IMMBIM MaTepUATbHO-TEXHUUECKUM 00eCIIeueHNEeM:

1. JIa6oparopusi 2D- u 3D HaHOCTPYKTYpHPOBaHHBIX MOKPbITHII (aya. 119-4)

Obopyoosanue:

1. YcraHoBKa /1715l HAHECCHUSI HAHOCTPYKTYpHpoBaHHbIX IOKpbITHi UniCoat 600SL+;

VYcraHoBKa [UIs HaHeCeHMs MOKPBITHH MerogoM PVD ¢ MakcMMalbHOM TONIMHON MHOIO-
CIIOHOTO COHIBUY-TIOKPBITUS 70 20 MKM Ha BECh JUAIa30H UCIOIh3yeMOT0 KOHIIEBOTO HHCTPYMEHTA
C CHUCTEMOMW BU3yaJIM3allu{, YIPABJICHUS U TEPMOMETPHUPOBAHUS TEXHOJIOTUYECKOIO Mpolecca B Teue-
HHUE BCETO KA U3roToBieHUs.. OCHOBHBIE THIIBI OKPBHITHI: Tpaauinunonubie MOKpeIThs — TIN, TICN,
Ti-C:H; 3D-HaHOKOMITO3UTHBIEC IOKPBITHS; 2D-HaAHOKOMITIO3UTHBIE OKPBITHS U TUICHKH (B TOM YHCIIE
aJIMa30I10/100HbIE)- CYNEePIATTUKH.

2. CranmoHapHast ycTaHoBKa st u3Mepenust Mukporeepaocta HVS 1000. IIpennaznauen s
W3MEPEHUs] MEKPOTBEPIOCTH B TOM YUCIIE M TIOKPBITHH.

3. UcnbITarenbHas cucreMa Ha pacTsbkeHue ¢ repmokamepoit WDW-100.

4. Kanorectep CSM CAT (Mogens CAT-S-AE).

5. Mukpokomburecrep CSM MCT.
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6. Tpu6omerp CSM (Mogens TRB-S-CE-000).

2. Ayn.104-3. JIaGopaTopusi 3/1eKTpPOHHOI MUKpockonuu (BxoauT B coctas LIKII Bal'y).

Obopyodosanue:

- CKaHMPYIOIIUHN AIEKTPOHHBINH MUKpockom Quanta 200-3D.

3. JIabopaTopus 30H10B0i Mukpockonuu (Bxoaut B coctas LIKII Bal'y, ayn.419-3).

Obopyoosanue:

- CKaHMpYIOIllas 30H70Bast HaHonabopaTopus «MHTerpa Aypay.

4. JlaGopaTopus MOJTy4YeHHUsI U MCCJIEI0BAHUS YIJIEePOIHBIX HAHOTPYOOK (aya. 108a-4).

Obopyodosanue:

- YCTaHOBKA JIJIsl TIOJTYYEHUS YIIIEPOAHBIX HAHOTPYOOK M BOJOKOH «TayHUT». IIpOMBIIIIICHHBIH
peaxKTop AJis MOJyYEHUs YIIIEPOIHBIX HAHOTPYOOK, HAHOBOJIOKOH.

- YCTAHOBKA YJIbTPa3BYKOBOM MOMKH, IPOU3BOAUTENb Y3 TexHuka (PD).

- TUCIiepraTop, npousBoautenas Y3 texuuka (PD).

Kpome Toro, st mpoBeieHUs JEKIIMOHHBIX 3aHATHI HCIIOJIB3YIOTCS HA0OOPHI CIAI0B U KHHO-
GbuIbMBI, MO3BOJIAIOIINE CTYAEHTaM NPUOOPECTH HABBIKM KOMIIBIOTEPHOW CHUMYIALUS HM3MEPEHUN
HaHOOOBEKTOB.



PaGoyasi mporpaMMa JUMCIHILIHHEl COCTABICHA B COOTBETCTBHHM C TPEOOBaHMAMH orocC

BO no HanpasteHmo 15.03.05  «KOHCTPYKTOPCKO-TEXHOJNOIMYECKOe  obecmedeHue

MAIIHHOCTPOUTECIBHBIX MPOU3BOACTBY
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Perensent (npeacTaBUTeNs paboTOAATENS):
3A0 «Pocr-ILmocy, reHepalbHBIN JUPEKTOP

IIporpaMma paccMOTpeHa ¥ 0l00peHa Ha 3acelaHuH Ka(benpm TeXHOJIOTHS MAITMHOCTPOCHHUS
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