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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucuumnuna «HaHOTeXHOIOTUH B MAIIMHOCTPOSHUM» BXOJUT B MMPOTrPaMMy MarucTpaTyphbl
«MHTemeKkTyaapHoe MAaIMHOCTPOUTENBHOE MMPOSKTUPOBAHUE U MPOU3BOCTBOY 110 HAMPABICHHUIO
15.04.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE obecrieueHue MaIlIMHOCTPOUTEIIBHBIX
MPOM3BOJICTB» M mM3y4aercs B 1 cemectpe | kypca. Jucnurummny peanusyer baszoBas kadempa
«MamuHoCcTpouTeNbHbIE TeXHOJOTUMY. Jucuumimua coctouT u3 10 pasznmenoB u 32 TeM u
HalpaBjieHa Ha M3yYEHHE OCHOBHBIX MOHATHUS W ONPEACNCHHUS HAHOTEXHOJIOTMH, METOJIOB
aHaJlM3a U MPHUHIMIIOB KOHCTPYUPOBaHUS OOBEKTOB HAa HAHOYPOBHE C NMPUBEACHUEM CBEICHUS O
CTPYKTYpE, CBOMCTBaX M MeETOAaX IPOMU3BOJICTBA HAHOCTPYKTYPHBIX MaTEpHUAIOB a TakKXKe
pPacCMOTpPEHHE OCHOBHBIX HANpPaBIEHUN MPAKTUYECKOTO TPUMEHEHHS HAHOTEXHOJIOTUH U
HAaHOMATEPHAJIOB B PAa3IMYHBIX cepax.

Lenbto ocBOEHMS AUCLMILTUHBI SBJSETCS MOJIyYeHUE 3HAHHWM, YMEHUN, HAaBBIKOB U OIbITA
JEeSATEILHOCTH B 00JacTH HAHOTEXHOJOTHH B MAIIMHOCTPOCHHH, XapPaKTEPU3YIOMIMX OSTaIlbl
dbopMUpOBaHUS KOMIIETEHIUH W 00ecrneuynBarolMX JOCTHKEHHE IUIAHUPYEMBIX pe3yJbTaToB
OCBOCHHS 00pa30BaTEILHON MTPOTPAMMBEI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbBI

OcBoenne nucuMIUIiHbL «HaHOTEXHOJIOTMM B MANIMHOCTPOSHUW» HAIPaBIECHO Ha
(dbopMupoBaHHEe y 00YYAIOIIMXCS CICTYIOINUX KOMIIETEHIUH (YaCTH KOMITETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCHUTUIMHBI)
OIIK-2.1 3naer coBpeMeHHbIE METOAUKH U METOJIbI HCCIEI0BAHUS,
MIPOBEICHUS SKCIIEPUMEHTOB Ha JCHCTBYIONINX 00BEKTaX, OLCHKH
1 00pabOTKH Pe3yIbTaTOB BEITIOJHEHHOH paboTHI ¢
CrocobeH pa3zpabaThIBaTh HCIIONB30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHA U TEXHHYESCKIX
COBPEMEHHBIE METOJIUKH U CPEJICTB;
METOJIBI UCCJICIOBAHMS, OIIK-2.2 YmeeT peniath HaydHbIE, TEXHUIECKUE,
BBITIOJTHATH SKCTIEPUMEHTHI HA  |OpTaHU3AIIMOHHBIE U SKOHOMHUYECKHE 3a/1a91 KOHCTPYKTOPCKO-
JIEUCTBYIOIUX 00BEKTAX, TEXHOJIOTHYECKOT0 00eCTeueHHs MallTMHOCTPOUTEIbHBIX
OIIK-2 OIIEHUBaTh, 00pabaThIBaTh U IIPOU3BOJCTB U YIIPABJICHUS B TEXHUUECKUX CUCTEMAX, BKIIIOUAs
MPEICTABIATH PE3YJIbTaTHI pa3paboTKy METOJVK W MPOBEICHIE SKCIICPUMEHTOB Ha
BEITIOJTHEHHOH paboTHI ¢ JIEHCTBYIOINX 00BEKTAX;
HCIIOJIb30BaHUEM OIIK-2.3 Bnaneer MeToJaMu MaTeMaTUYECKOr0 MOJEIIMPOBAHUS
WH(POPMAMOHHBIX TEXHOJIOTHH U |TIPOIIECCOB, CPEICTB U CHCTEM C HCITOIB30BAHUEM COBPEMEHHBIX
TEXHUYECKHUX CPEICTB TEXHOJIOTHH MPOBEACHUS HAyYHBIX HCCIICIOBAHMMA, BKITFOYAs

pa3paboTKy METOIUKH, BHITIOJIHEHHUE IKCIIEPUMEHTOB Ha
JIEUCTBYIOIUX 00BEKTaX U 00pabOTKY pe3ybTaTOB MOCPEICTBOM
MHPOPMALMOHHBIX TEXHOJIOTHI,

Croco0eH UCIOJIb30BaTh
COBpEMEHHbIE HH()OPMAITMOHHO-
KOMMYHHKAI[MOHHBIC

OIIK-3 TEXHOJIOTHH, TJI00aJIbHBIC
nH(OPMAIMOHHBIE PECYPCHI B
HAYYHO-HCCIIEIOBATECIILCKOM
JIESITEIBHOCTH

OIIK-3.1 ITpumensieT mporpaMMHBIE CpEACTBa B 00JIaCTH
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO 00eCTIeYeHHs
MAIIUHOCTPOUTEIBbHBIX IIPONU3BOJICTB,

OI1K-3.2 AHanmu3upyerT, H3BIEKAET U UCTIOIb3YeT HEOOXOAUMYTO
nH(pOpMAaLUIO U3 PA3IMYHBIX HCTOYHUKOB IPH PEIICHUN
MOCTaBJICHHBIX 3ajay;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuumnnuHa «HaHOTEXHOIOTHH B MAITMHOCTPOCHUU» OTHOCHUTCS K OOS3aTeNbHOM 4YacTH
osoka 1 «/lucuummmmael (MOTyNn)» 00pa30BaTeILHOM MPOTPaMMBI BBICIIIETO 00pa30BaHMUS.




B pamkax oOpa3oBarenbHOM HpoOrpaMMbl BbICHIETO OOpa30BaHUS OOYydaIOIIMECs TaKKe
OCBaMBAIOT  JIpyTME€ JUCHUIUIMHBI W/WMIM  HPAKTHKH, CIOCOOCTBYIOIIHE  JOCTHIKECHHIO
3aITAaHUPOBAHHBIX PE3YJIHTATOB OCBOSHUS TUCIHMIUIMHBI « HAHOTEXHOIOTHH B MAIIUHOCTPOCHUN Y.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux 00CmMuiceHuro
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

[penmecrByromue Mocaenyromue
Mudg Hauvenosanne nnc{)mnﬂnﬂbl?’MOI: JIN le/lcul/lﬂﬂl/lillil/MOH JIN
P KOMIIETeHIIHH * YT, . ¥,
MPaKTHKH NMPaKTHKHU
CriocobeH pa3zpabaTrIBaTh
pasp CAE-cucremMs! B
COBpPEMEHHBIE METOANKH U
METOZBI HCCIICJOBAaHUS MATHHHOCTPOCHHTT,
’ Methodology of Scientific
BBIMOJTHATH SKCIICPUMEHTBI .
" Research;
Ha JICHCTBYIOIUX O0OBEKTAX,
HoBble KOHCTPYKIIMOHHEIC
OlLIeHHBaTh, 00pabaThIBaTh U
OIIK-2 MaTepHabl;
MPEJCTABIIATh PE3YJIbTaThI
o Meronuka U IpakTUKa
BBITIOJTHEHHON palboTHI C
TEXHUYECKUX IKCIICPUMCHTOB;
HCIIOJIE30BaHUEM
Teopus u mpakTHKa 00yUEHHS
HHPOPMAINOHHBIX
. C TIOAKPETUICHUEM;
TEXHOJIOTHH U TEXHHYECKIX
CPEICTB
Crioco0eH HCIons30BaTh
COBpPEMCHHBIC
HHPOPMALNOHHO-
KOMMYHHKAIIMOHHBIC [puknaaHbie 3a7a4u aHAIHA32A
OIIK-3 TEXHOJIOTUH, TTI00AILHBIC JAHHBIX B MAIIMHOCTPOCHUH;
HHPOPMAIUOHHBIC PECYPCHI
B HAYYHO-
HCCIIe0BATENbCKOM
JISSITeTIBHOCTU

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuuei kommerenuii u CYII OIT BO
** - 3NIeKTUBHBIC TUCIUILIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHB « HAHOTEXHOIOTHY B MAIIMHOCTPOCHHUIY COCTABIISET «3) 3a4CTHBIC CIUHUIIBI.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEIO, ak.u. CEMeclT pCeD)
Konumaxmmnas paboma, ax.u. 36 36
Jlekimu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 63 63
Koumponw (sx3amen/3auem c oyenkou), ax.u. 9 9
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pa3neia AUCUMITHHBI %
padoThI
OCHOBHBIC IOHATHS U
Pasnen 1
OTIpe/ICIICHUSI.
HanosddexTst n
HaHOOOBEKTHI B IIPHPO/IE.
Paszgen 2 prpox
«IHTYNTHBHBIC»
HAHOTEXHOJIOTHH.
XpoHousorys pa3BUTHS
HAHOHAYKH,
Paznen 3 Y
HAHOTEXHOJIOTUH,
HAHONPOM3BOJCTBA.
4.1 MaciutaGbl ¥ IpoLEecChl B CUCTEMaX HaHOYACTHIL. JIK, C3
Meto AFHOCTIHK 4.2 Oco0eHHOCTU JUArHOCTHKHA HAaHOOOBEKTOB. JIK, C3
TOJIbI IMATHOCTHKH
Paznen 4 HaHOCH IIL(T 4.3 ONeKTpOHHAs] MUKPOCKOIIHS. JIK, C3
TPYKIYP- 4.4 Ckanupyioas 30H10Bas MUKpockonus (C3M). JIK, C3
45 CriekTpaibHble METObI HCCIIEIOBAHUSI. JIK, C3
51 Hucxopsiuye 1 BOCXOISIINE TOAXO0IBL. JIK, C3
DneMeHTapHbIe 00BEKTHI K METOIbI
5.2 P A JIK, C3
HaHOTEXHOJIOTHYECKOT0 KOHCTPYHPOBAHHUSI.
ATOMHO-MOJIEKYJIsIpHast cOOpKa (MEXaHOCUHTE3) C
53 MOMOLLBIO CKaHUpYIOLLEeH 3001080 Mukpockonuu | JIK, C3
(C3M).
OCHOBBI KOHCTPYUPOBaHHUS 5.4 Camoopranusanus 4 camocOopka. JIK, C3
Pa3men 5 |00BeKTOB Ha aTOMHO- 55 [IpuHIIMT MOJIEKYISIPHOTO PAacIlO3HABAHUS B K. C3
MOJIEKYJISIPHOM ypOBHE. ' poIeccax caMOCOOPKHL. ’
ATOMHBIE KJIaCTePHI KaK IeMEHTapHbBIC OOBEKTHI
5.6 P P JIK, C3
caMOCOOpKH.
TexHONOTHN (POPMHUPOBAHUS TIOBEPXHOCTHBIX CIIOCB
5.7 1 hopmip P JIK, C3
C aTOMapHOH TOYHOCTBIO.
5.8 KBaHTOBBIE SIMBI, IPOBOJIOKH, TOUKH. JIK, C3
5.9 [IpeunsnonHas TuTOrpadus. JIK, C3
6.1 OCOOEHHOCTH BELIECTBA HAHOCUCTEM. JIK, C3
C N 6.2 CTpyKTypHBIEC 0COOCHHOCTH HAHOMATEPHAIIOB. JIK, C3
Pasien 6 H':IF{)Z:TYPETH C;;I;I(CTBa 6.3 dusnyeckue cBOICTBA. JIK, C3
A MaTep;paiOByp 6.4 XUMHUECKHE CBOMCTBA. JIK, C3
' 6.5 MexaHn4decKre CBOMCTBA. JIK, C3
6.6 [puHIUIE KIaccH(UKAIUN HAHOMATEPHAJIOB. JIK, C3
7.1 OCOOCHHOCTH CTPYKTYPHI U CBOMCTB. JIK, C3
Paznen 7 | Hanonopomku. 7.2 OCHOBHBIE METObI MIOJYUEHHUSI. JIK, C3
7.3 [IprMeHeHre HAHOTIOPOIIIKOB. JIK, C3
8.1 AsmorponHble GopMEL yTiaeposa. JIK, C3
VYrnepoaHsie
Paznen 8 HAHOCTDYKTYPEL 8.2 Yraeponasie HaHOoTpyOKH (YHT). JIK, C3
TPYKTYPEL 8.3 pade. JIK, C3
9.1 OOmmas xapakTepHCTHKa METOJIOB TTOJIYYEHHUSL. JIK, C3
9.2 TexHoa0rMM NOPOMIKOBOM METAJUTYPIrHU. JIK, C3
OOBbeMHbIe HAaHOMAaTEPHAJIbl, TIOJTyYeHHBIE
9.3 . . . JIK, C3
Pasien 9 OO6bemMHbBIE MHTEHCUBHOM Miactudeckoit nedopmarmeit (MI1JT).
A HaHOMaTepHaJIbI. 9.4 Konrponupyemas KpucTaii3anus u3 aMmophHOro K. C3
' COCTOSIHUSI. ’
TexHOJIIOrHU OCaXKIEHHSI HAHOCTPYKTYPHPOBAHHBIX
95 il PYKTYypHp! JIK, C3
CJIOEB Ha MOJIJIOKKY.
Paspen |HaHoTexHosoruu B 101 10.1. KoncTpyKipioHHbIE ¥ (yHKINOHAIHHEIE K. C3
10 MaITHHOCTPOSHUH. ) HaHOCTPYKTYPHBIE MaTepUaJIbI. ’

npakmuquKue/ceMuHapCKue SAHAMUAL.

* - zanonusiercs Tonbko 1o QUHOWM dopme o6yuenus: JIK — nexyuu; JIP — rabopamopuvie pabomwt; C3 —




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuernue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Cneuunajau3upoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepHuaIbl 1J151 0CBOEHHS
AUCIHUTLTAHBI
(Ipu HEOOXOTUMOCTH)

Jlexumonnas

Aynutopus JUTsl IPOBEICHUS 3aHATHI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
KOMIUICKTOM CIEIUATN3UPOBAHHON MEOCIH;
JIOCKOH (9KpPaHOM) U TEXHHYECCKUMU
CpEICTBAMHU MYJIbTUMEINA MTPE3CHTAIIHIA.

CemuHapckas

AyauTopus 1Sl IPOBEICHUS 3aHATUN
CCMHUHAPCKOI'0 TUIIA, TPYHIIOBBIX U
VHJIMBU1yaJIbHBIX KOHCYJIBTALNM, TEKYILIErO
KOHTPOJIA U HpOMGX(YTOqHOﬁ aTTecTraluu,
OCHAILIEHHAs] KOMIUIEKTOM
CIeIMaTU3UPOBAHHON MeOeH U
TEXHUYECKUMHU CPEACTBAMU MYyJIbTUMEANA
NIPE3CHTALNMN.

Hns

CaMOCTOSITEIIbHOM
paboTsl

AyIUTOpHS U CAMOCTOSITEIILHOU Pa0OTHI
oOyyJaronuxcsi (MOXET UCIIOIb30BaAThCS JIJIS
MPOBEJICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIBTaINi1), OCHAIIEHHAS KOMILIEKTOM
CreLMaNIN3UPOBaHHON MeOenu U
KoMnbroTepami ¢ goctynoM B SUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykaspiaercs OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas numepamypa:
1. FO.[. TperbsikoBa. Hanorexnosnoruu. A3oyka ans Bcex. — M.: ®uzmatiut, 2008. —

368 c.

2. Y. Ilyn, ®@. Oysuc. Hanorexnomnoruu. — M.: Texnocdepa, 2005. — 336 c.

3. B.M. banosin, A.I'. Konmakos, M.U. AnsimoB, A.M. KpotoB. HAHOMATEPHAJIbI
4. Krnaccugukanus, 0coO€HHOCTH CBONCTB, MPUMEHEHUE U TEXHOJIOTHH MOITYYEeHHUS.
MesxayHapoiHbI YHUBEPCUTET MPUPO/IbI, 0OIECTBa U uenoBeka «JlyoHa» dunman «Yrpemay.

— Mocksa, 2007.

4. A.M. I'yceB Hanomarepuaibl, HAHOCTPYKTYpPbI, HIHOTEXHOJIOTHH. — M.:
OU3MATIIAT, 2007. — 414 c.

5. JI.M. PepxonkoB. Hanomarepuansr : yue6. mocodbue //1. Y. Peoxonkos, B. B. JleBuna,
OJL. 3umsurypu. — 2-e uza. — M. : BUHOM. JIa6. 3nanwuii, 2010. — 365 c.

6. A.H. KoBmoB. OCHOBBI HAHOTEXHOJIOTHH B TEXHHKE.: yueO. mocodue 1t BY30B. -
M.: Axanemus, 2009.-236 c.

7. B. A. Poros. TexHONOTHsI KOHCTPYKIIMOHHBIX MaTepuanoB. HaHotexHomoruu :
yueOHuUK Juig By30B / B. A. Poros. — 2-e u3n., nepepa0. u gon. — Mocksa : 31arenscTBo
FOpaiir, 2024. — 190 ¢. — (Briciee o6pa3zoBanue).

8. H. KobGasicu. Beenenue B HanoTexHosoruto. Mockaa. 2005..




Jononnumenvnas numepamypa:

1. ®uznueckue MEeTo bl HAHECEHHSI HAHOTIOKPBITUH : yueOHOoe mocobue s By3os / B. C.
MyxuH [u ap.] ; mox penakuuei B. C. Myxuna, C. P. llextmana. — 3-e u3j., nepepad. u J01I.
— Mockaa : U3natenbcrBo FOpaiit, 2024. — 333 ¢. — (Briciiee obpa3zoBanue).

2. P.A. AuapeeBckuii, A. B. Paryna. HanoctpykrypHbie Matepuainsl. - M.: Akanemus,
2005.

3. I0.U. T'onoBuH. BBenenne B HaHOTEXHUKY. — M.: Mamunoctpoenue, 2007.

4. B.B. Crapoctun. MaTepuaibl 1 METOJIbI HAHOTEXHOJIOTHH. : y4el. mocodue s
BVY3os. - M.: BUHOM, 2008.

5. CioBapb HAHOTEXHOJOTUYECKUX U CBA3AHHBIX C HAHOTEXHOJIOTUAMU TepMUHOB. [lon
pexn. C. B. Kamoxuoro, — M.:@usmariur, 2010. — 528 c.

Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmeprnemy»:

1. ObC PYIH u croponnue 9bC, K KOTOPBIM CTYJE€HThl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBaHMUH 3aKJIHOYEHHBIX JJOTOBOPOB

- DnekTpoHHO-0mommoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YuuBepcuteTckas 6ubianoreka onnann» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynpTant crynentay www.studentlibrary.ru

- OBC «Tpounxkuii MmocT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DJICKTPOHHBIN (POHJT TPABOBON ¥ HOPMATUBHO-TEXHUICCKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/

- mouckoBas cucreMa SHaeke https://www.yandex.ru/

- mouckoBas cucreMa Google https://www.google.ru/

- pedeparuBHas 6a3a ganabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 camocmosamenbHou pabomuvl 0OY4aOWUXCsL npu
0C80eHUU OUCYUNTUHBL/MOOYAA™E:

1. Kypc nexnnii no aucuuruinee « HAaHOTEXHOIOTMH B MAIIMHOCTPOCHUM.

* - Bce y4eOHO-METOAMYECKHE MaTepUallbl Ul CaMOCTOATENBHOM paboThl 00yYaromuxcs
pasMelarTcs B COOTBETCTBUH C JIEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciuminasl B TYHUC!



PA3BPABOTYMUK:

JlouieHT

AnnenoB JIMutpuii
I'ennanpeBud

Jonsxcnocmo, BYIT

PYKOBOJIUTEJIb BYII:

3aBenyromuii kadeapoit

Tloonuce

Damunus U.0.

boponuna Jlrogmuna
BnagumupoBHa

Jonoscnocmo BYIT

PYKOBOJIMUTEJIb OII BO:

JloeHT

Tloonuce

Damunus U.0.

JaBbiienko IlaBen
AJlekcaHIpoBUY

Honocnocms, BYIT

Hoonucw

Damunus 1.0.



