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1. HEJIb OCBOEHUSA JUCHUIIJIMHBI

Jucuuninuza «HaHOTEXHONIOrMH B MallIMHOCTPOEHNUN» BXOJUT B IIPOIPaMMy MarucTparypbl
«IIpoekTpoBaHUE PHEPIETUUYECKUX YCTAaHOBOK» 10 HampasieHuto 15.04.05 «Koncrtpykropcko-
TEXHOJIOTHYECKOE 00eCTeYeHne MalIMHOCTPOUTEIBHBIX POU3BOJCTBY U U3ydaercs B 1 cemecTpe
1 kypca. HucuumumHy peanm3yer basoBas kadenpa «MamMHOCTPOUTENBHBIE TEXHOJIOTHI.
Jucuuniuza coctout u3 10 pa3aenos u 32 TeM 1 HalpaBiieHa HA U3yYEHHE OCHOBHBIX MOHATHUS U
olpeeseHUs] HaHOTEXHOJIOIMH, METO/I0B aHAJIN3a U MPUHLUIIOB KOHCTPYMPOBAHUS OOBEKTOB Ha
HAaHOYPOBHE C IPUBEIACHUEM CBEJIEHUS O CTPYKTYpE, CBOMCTBaX W METOJaX IPOU3BOACTBA
HAaHOCTPYKTYPHBIX MaT€pUaJIOB a TaKXKe€ PACCMOTPEHUE OCHOBHBIX HAIPABIEHUI MPAKTUYECKOTO
MPUMEHEHHsI HAHOTEXHOJIOTHI N HAHOMATEPHAaJIOB B Pa3IHYHBIX chepax.

Lenbto ocBOEHMS JUCUMIUIMHBL SBJSETCS MOJIyY€HUE 3HAHUM, YMEHUN, HaBBIKOB M OIIbITa
NEeSITEeIbHOCTY B 00JacTH HAHOTEXHOJOTMH B MAIIMHOCTPOEHUM, XapaKTEPU3YIOMIMX 3TaIlbl
(dbopMupoBaHMsST KOMIETEHUUH W 00ecrneuyMBarolMX JOCTHKEHHE IUITAHUPYEMBIX pPE3YyJbTaTOB
OCBOEHUSI 00pa30BaTENIbHOM MPOrpaMMBI.

2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCIHUITIJIMHBI

OcBoenue aucCUUIUINHBI «HaHOTEXHOIOTMM B MAIIMHOCTPOECHHUM» HAIMPABJIEHO HA
dhopmupoBaHUE y 00YJAIOITUXCS CIECTYIONTUX KOMIETEHITUN (4acTh KOMITETCHITHH):

Tabauya 2.1. Ilepeuenv xomnemenyutl, Gopmupyemvix y o0y4arowuxcsi npu 0C80eHUU
OUCYUNTUHDBL (Pe3YTbMAMbl 0C80EHUSL OUCYUNTIUHDBL)

MHZ[HKaTOp])I JOCTHXKCHUHA KOMIIETCHIIUHN

Mudp Komnerenumus .
(B paMKax JTaHHOW JMCUUTIIIMHBI)
OIIK-2.1 [IpumeHsieT Ha MPaKTUKE 3HAHHUS COBPEMEHHOTO
COCTOSIHME HayK{ B OTEYECTBEHHOM U MHPOBOM MalIMHOCTPOCHHH;
CriocobeH pa3pabaTbiBaTh OIIK-2.2 Pemnraet Hay4HBIe, TEXHUYECKUE, OPTaHU3ALMOHHbIE U
COBPEMEHHBIE METOIbI 9KOHOMHYECKHE ITPOOIIEMBbI KOHCTPYKTOPCKO-TEXHOIOTHYECKOTO
OIIK-2 HCCIICZIOBAHUS, OLEHUBATh U |00ECIeYeHUsI MAlTMHOCTPOUTEIBHBIX TPOU3BO/ICTB;
MPENCTAaBIATh PE3yIbTATHI OIIK-2.3 BrimonHsgeT MaTeMaTH4ecKoe MOACIMPOBaHUE
BBINIOJTHEHHOW paboTHI IPOLIECCOB, CPENICTB U CUCTEM MAIIHHOCTPOUTEIILHBIX IIPOU3BOJICTB

C UCIIOJIbB30BAHNEM COBPEMEHHBIX TEXHOJIOTHUIH TIpOBEACHUSA
HAay4HBIX HCCHCHOB&HHﬁ;

Cnoco0eH UCI0Ib30BaTh
COBpEMeHHbIE HH(OPMAIMOHHO-
KOMMYHHUKAI[HOHHbIE

OIIK-3 TEXHOJIOTHH, TJI00aIbHbIE
nH(GOPMAIIMOHHBIE PECYPCHI B
Hay4YHO-HCCIIEA0BATEIBCKOM
JIEATENBHOCTH

OIIK-3.1 [IpumeHsieT mporpaMMHBIE CpPEJICTBa B 00JIaCTH
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOT0 00ecieYeHHs
MAaIWHOCTPOUTENBHBIX TPOU3BOJICTB;

OIIK-3.2 AHanu3upyer, U3BJICKaeT U HUCIONIb3yeT HEOOXOIUMYIO
MH(OPMALINIO U3 Pa3IMYHBIX HCTOYHHKOB NPH PEILIECHUH
MIOCTABJICHHBIX 33]1aY;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuna «HaHOTEXHONOrMH B MAllMHOCTPOCHUU» OTHOCHUTCS K 00s3aTeNbHOM 4YacTH
omoka 1 «lucuuminasl (MOAYIIH )» 00pa3oBaTeIbHON MPOrPaMMBbI BBICIIETO 0Opa30BaHUS.

B pamkax oOpa3oBaTesbHOM HporpamMMbl BbICHIET0 OOpa30BaHUS OOydaroOIIMeCs TakKKe
OCBaMBAIOT  JApPYrMe JUCHUIUIMHBI W/WIM  TPAKTHUKH, CIIOCOOCTBYIOIIME  JOCTHKEHHUIO
3aIlJIaHUPOBAHHBIX PE3YJIbTATOB OCBOECHUS TUCHMIUIMHBI « HAHOTEXHOIOTUH B MAIIMHOCTPOSHUNY.

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmgyiowux 00CmMudiCeHUIO
3anIAHUPOBAHHBIX PE3YIbMAMOE 0C80EeHUS OUCYUNTUHDBL




IIpexmecTByrommue Hocnenyromue
Mudp Hauvenosanue nncﬁnl:mnHLJMol;ynn, III/[CIII/[HJ]I/lil[}I:I/I\I:f)lIyHl/I,
KOMIIeTeHIHH % .
NMPAKTHKH NMPaKTHKH
CAE-cucrems! B
MAaIIHOCTPOECHHH;
CriocoGeH pa3pabaThIBaTh Methodology of Scientific
COBpPEMEHHBIE METOIbI Research;
OIIK-2 HCCIIE[0BaHUs, OLIEHUBATh U HoBble KOHCTPYKIMOHHBIE
MIPECTABIAT PE3YJIbTATHI MaTepuasbl;
BBINTOJIHEHHOH paboThI Merto/¥Ka 1 TpaKTHKa
TEXHUYECKHUX IKCIIEPUMEHTOB;
Crioco0eH HCIoIbh30BaTh I'eonHpopMaIoHHbIE
COBpPEMEHHBIE CUCTEMBI U HX IPUMEHEHHE;
MH(pOPMaIIOHHO- KoMmItbIoTepHbIe TEXHOJIOTHH B
KOMMYHHUKAIIHOHHBIE MAaIIHOCTPOCHHH;
OIIK-3 TEXHOJIOTUH, TII00aIbHbIE WNudopmanmonusie
UH(pOPMAILMOHHBIE PECYPCHI TEXHOJOTUH B HAYYHBIX U
B Hay4HO- IKCTIEPUMEHTAIIBHBIX
U CCIIeJIOBATENILCKON UCCIIEJIOBAaHMSIX;
JIeSITeTIbHOCTU

* - 3aMoHseTCs B COOTBETCTBUU ¢ Marpulieid komnerenuuii u CYIT OIT BO
** - 3JICKTUBHBIC AUCIIUTUINHBI /TIPAKTHKH




4. OFbEM JVCHUIJIMHBI U BU/Ibl YYEBHOM PABOTHI

O61ua51 TPYAOCMKOCTH JUCHUITJIMHBL «HanorexHomoruu B MalllMHOCTPOCHUMNY» COCTABJIACT «3» 3a4eTHbIE CANHUIBI.

Tabnuya 4.1. Buowl yuebnou pabomvl no nepuooam 0cC80eHUs 00pA308amMeNbHOU NPOSPAMMbL 8blCUie20 00pa308anus Oisi OYHOU (DOpMbl
00Oyuenus.

Buj yyeOHoli padoTsl BCETO, ax.u. CeMeclT pCbD)
Konmaxmmnas paboma, ax.u. 36 36
Jlexumu (JIK) 18 18
Jlaboparopubie pa6ots (JIP) 0 0
I[Ipaktuueckue/cemunapckue 3ausatus (C3) 18 18
Camocmosimenvhas paboma 06y4arowuxcs, ax.u. 72 72
Konmponw (3x3amen/3auem c oyenxou), ax.u. 0 0
O0uias TPy10eMKOCTh AUCIUILINHBI aK. 4. 108 108
3a4.ell. 3 3




5. COAEPKAHUE JUCIUIIJIMHBI

Tabnuya 5. 1. Cooepoicanue oucyuniunsl (MoOyis) no eudam y4eoHou pabomuol

Bun
Homep | HammenoBanue pa3nena .
Conep:xanue pasnesia (TeMbl) yueOHoOM
pa3aena JUCHUATIHHBI "
padoThI
OCHOBHBIC TIOHATHS U
Pazpen 1
OTIpeJIeTICHUSL.
Hanoaddexrs n
HAaHOOOBEKTHI B IPHUPOJIE.
Pazpen 2 PHPOZL
«HTYUTUBHBIE»
HAHOTEXHOJIOTHH.
XPOHOJIOTHS Pa3BUTHS
HaHOHAYKH
Pa3znen 3 i,
HaHOTEXHOJIOTUH,
HaHOIMPOM3BO/ICTBA.
4.1 Macnira0Obl ¥ TPOLIECCHl B CHCTEMaX HAHOYACTHII. JIK, C3
MeTOb! THArHOCTHKI 4.2 OcOo0EHHOCTH AUATHOCTUKH HAHOOOBEKTOB. JIK, C3
Paznen 4 HaHocﬂ II[<T 4.3 OJIeKTPOHHAS! MUKPOCKOIHSI. JIK, C3
TPYKIYP- 4.4 Ckanupyroiias 30H10Basi Mukpockomus (C3M). JIK, C3
4.5 CrekTpajibHble METOIbI HCCIIEIOBAHUSI. JIK, C3
5.1 Hucxopsmpie 1 BOCXOISIINE TOIXOIbI. JIK, C3
5.2 DnieMeHTapHble 00bEKTHI U METOBI JIK. C3
' HAHOTEXHOJIOTMYECKOT0 KOHCTPYHPOBAHHUSI. ’
ATOMHO-MONEKYJIsIpHast cOOpKa (MEXaHOCHHTE3) C
5.3 MOMOIIBIO CKaHUpyolen 30H10Boi Mukpockormu | JIK, C3
(C3M).
OCHOBBI KOHCTPYHPOBAHUS 5.4 Camoopranuzanus u caMmocOopka. JK, C3
Paznen 5 |00beKTOB HA AaTOMHO- 55 [TpyHIMI MONEKYJIIPHOTO PACIIO3HABAHUS B JIK. C3
MOJICKYJIIPHOM YpPOBHE. ' poLeccax caMOCOOPKH. ’
56 ATOMHBIC KJIACTEPBHI KaK AJIEMEHTAPHbIE 0OBEKTHI JIK, C3
CcaMOCOOpKH.
Texuonorun GOPMUPOBaHHS TOBEPXHOCTHBIX CIOEB
5.7 1 dopmp P JIK, C3
C aTOMapHOW TOYHOCTBIO.
5.8 KBaHTOBBIE SIMBI, MPOBOJIOKH, TOUKH. JIK, C3
5.9 [TpeunsnonHas JuTorpadusi. JIK, C3
6.1 OCO0OEHHOCTH BEIECTBA HAHOCHUCTEM. JIK, C3
C A ¥ CBOCTEA 6.2 CTpyKTypHBIE OCOOCHHOCTH HAHOMATEPHAJIOB. JIK, C3
Pasnes 6 H;}II) (})’(I:TypKTI/I :HI;I( B 6.3 dusnyecKue CBONMCTBA. JIK, C3
A MaTe Epaimayp 6.4 XHUMHYECKHE CBOMCTBA. JIK, C3
P ) 6.5 MexaHn4ecKHe CBOMCTBA. JIK, C3
6.6 IpuHIKns! KIaccuGUKAIME HAHOMATSPHAJIOB. JIK, C3
7.1 Oco0EHHOCTH CTPYKTYPHI M CBOWCTB. JIK, C3
Pa3nen 7 | Hanomopomrku. 7.2 OCHOBHBIC METOTHI MTOJTYICHHSL. JIK, C3
7.3 IIprMeHeHre HaHOIOPOIIIKOB. JIK, C3
8.1 AnnorporHbeie GopMBI yriiepoa. JIK, C3
VYrneponHsie
Paznen 8 HAHOCTOVKTYDLL 8.2 Yrunepoausie HanoTpyoxu (YHT). JIK, C3
PYKTYPBL. 8.3 I'paden. JIK, C3
9.1 OO0m1ast XxapaKTepUCTHKA METOJIOB ITOJTYICHHS. JIK, C3
9.2 TeXHOIOrMH MOPOIIKOBOM METaITyPIHH. JIK, C3
OO0BbeMHBIC HAHOMATEPHAIIEL, TIOTYICHHBIC
9.3 . . . JIK, C3
Pasien 9 O0BeMHBIE WHTCHCHUBHOH TutacTryeckoi pedopmanmeit (UITM).
HAHOMAaTEPHUAIIBL. 94 KonTtponupyemas kprcraum3anus u3 aMmopgpHoro K. C3
) COCTOSTHUSL. ’
TeXHONOTHH OCAKACHHS HAHOCTPYKTYPHPOBAHHBIX
9.5 n PYKTYpHp JIK, C3
CJIOCB Ha MOJJIOKKY.
Pasmen |Hanotexnomoruu B 101 10.1. KoHCTpyKIMOHHBIE U (YYHKIIMOHATHHEIE K. C3
10 MaIIHHOCTPOCHHH. ' HAHOCTPYKTYPHBIC MaTePHAIIBL ’

npaKmuquKue/ceMuHapCKue 3AHAMUA.

* - samonHseTcs Tonbko mo QUHOWM dopme obyuenns: JIK — nekyuu; JIP — nabopamophvle patomol; C3 —




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

Tabnuya 6. 1. Mamepuansho-mexuuueckoe obecneuerue OUCYUNTUHBL

Tun ayauropuu

OcHaleHue ayIMTOpHH

Cneuuaau3npoBaHHOe
yueOHOe/1adopaToOpHoe
odopyaoBanue, [10 n
MaTepHaJbl 115 0CBOECHHUS
AU CHUTTHHBI
(mpu He0OXOIMMOCTH)

Jleximonuas

Aynuropus JUIsS POBEICHUS 3aHATUN
JICKITMOHHOTO TUTIA, OCHAIIICHHAS
KOMIUICKTOM CITEIUATH3UPOBAHHON MeOeIH;
JIOCKOM (9KpaHOM) U TEXHUYECKUMU
CPEJICTBAMHU MYJbTUMEINA MTPE3CHTAIHIA.

[TpoekTop 1 HOYTOYK

CemuHapckas

AyauTopus JUIsl TPOBEACHUS 3aHATUN
CeMI/IHapCKOFO THIIA, prrIHOBI)IX 58
I/IH,ZII/IBI/I)]yaJ'II)HI)IX KOHCy_]'II:T&IIHfI, TeKymero
KOHTpOJ'IfI 158 HpOMe)KYTO‘IHOfI aTTecranuu,
OCHAIICHHAA KOMIIJICKTOM
CTIeIUaTU3UPOBAHHON MeOeH 1
TCXHUYCCKUMHU CpeHCTBaMI/I My.]'II)TI/IMeI[I/Ia
MpEe3EHTaIM.

[TpoekTop 1 HOYTOYK

Jost
CaMOCTOSITEIILHOU
paboThI

Aynauropus JUisi CaMOCTOSATENbHONU pabOThI
o0y4Jaroruxcsi (MOXKET UCIIOIb30BATHCS IS
MPOBEJICHUSI CEMUHAPCKUX 3aHATHH U
KOHCYJIbTAIMI ), OCHAIIIEHHAsT KOMIUIEKTOM
CreIUaTU3UPOBAHHON MeOeIH 1
KomnbroTepaMu ¢ poctynoM B QUOC.

* - ayIUTOpUS ISl CaMOCTOSITENBbHOM paboThl oOy4atomuxcs ykasbiBaercsi OBA3ATEJIBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHME JTUCHUITJINMHBI

OcHognas tumepamypa:
1. FO.J1. TperpsikoBa. HanotexHomoruu. A30yka s Bcex. — M.: ®uzmatiur, 2008. —

368 c.

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

3. b.M. banosn, A.I'. Konmakos, M.1. AnsimoB, A.M. KporoB. HAHOMATEPHUAJIbI
4. Knaccudukanus, 0coO€HHOCTH CBOWCTB, MPUMEHEHUE U TEXHOJIOTHH MOJTYYESHHUS.
Mesx1yHapOIHBII YHUBEPCUTET MPHUPO/IBI, 001IecTBa U uenoBeka «Jyona» dunuan «Yrpemay.

— Mocksa, 2007.

4. A.W. I'yceB HanomaTepualibl, HAHOCTPYKTYpPbI, HAHOTEXHOJIOTHH. — M.:
OU3MATIIAT, 2007. — 414 c.

5. A.W. PerxonkoB. Hanomarepuansi : yue6. mocobue /. W. Peixonkos, B. B. JleBuHa,
3.JI. A3umsurypu. — 2-¢ u3a. — M. : BUHOM. Jla6. 3nanuii, 2010. — 365 c.

6. A.H. KoBmoB. OCHOBBI HAHOTEXHOJIOTUHU B TEXHUKE.: yuel. mocodue st BY30B. -
M.: Akanemus, 2009.-236 c.

7. B. A. Poros. TexHOJ0r1sl KOHCTPYKIIMOHHBIX MaTepuanoB. HaHoTexHomoruu :
yueOHuK 17151 By30B / B. A. Poros. — 2-e u3n., nepepad. u gon. — Mocksa : M31aTenbeTBo
HOpaiit, 2024. — 190 c. — (Bsicmiee oOpa3oBanue).

8. H. Kobasicu. Beenenue B HanoTexHosoruto. Mocksa. 2005..




Llonoanumenvnasn aumepamypa:

1. ®usnueckue METOIbI HAHECCHHSI HAHOTIOKPHITHH : yueOHoe ocooue i By30B / B. C.
MyxwuH [u 1p.] ; nox pegakmueit B. C. Myxuna, C. P. lllextmana. — 3-¢ u3., nepepab. u JI01.
— Mocksa : U3natenbcrBo FOpaiit, 2024. — 333 ¢. — (Bsiciiee oOpazoBaHue).

2. P.A. Aupnpeesckuii, A. B. Paryna. HanoctpykrypHble matepuainsl. - M.: Akagemus,
2005.

3. 10.W. T'onoBuH. BBenenue B HaHOTEeXHUKY. — M.: Mamunoctpoenue, 2007.

4. B.B. Crapoctus. MaTepuaibsl 1 METO/bl HAHOTEXHOJIOTHH. : yuel. mocodue amis
BVY3os. - M.: BUHOM, 2008.

5. CnoBapb HAaHOTEXHOJIOTMUECKUX U CBSI3aHHBIX C HAHOTEXHOJIOTHUSIMHU TepMUHOB. [1of
pen. C. B. Kamoxxnoro, — M.:®@usmarnut, 2010. — 528 c.

Pecypcor ungpopmayuonno-menekommyrnukayuonnou cemu « Mumepremny:

1. O9bC PYJIH u croponnue ObC, Kk KOTOPBIM CTYJEHTHl YHUBEPCUTETA UMEIOT JJOCTYTI

Ha OCHOBaHUWH 3aKJIIOYSHHBIX JJOTOBOPOB

- OnekrponHo-oubnuoTeunas cucrema PYJIH — Ob6C PYJIH
http://lib.rudn.ru/MegaPro/Web

- ObC «YHuBepcurerckas 6ubdanoreka onynain» http://www.biblioclub.ru

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

- OBC «Koncynbrant cryaeHTay www.studentlibrary.ru

- OBC «Tpowunkwnit MmocT»

2. ba3bl JaHHBIX U TOUCKOBBIE CHCTEMBI

- OJIEKTPOHHBIN (POH]I MPABOBON M HOPMATUBHO-TEXHUYECKOHN JTOKYMEHTAIIHI
http://docs.cntd.ru/

- mouckoBas cuctema Sumexc https://www.yandex.ru/

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

- peeparuBHas 6a3a ganasix SCOPUS
http://lwww.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvl 05t CAmMOCMOAMENbHOU padbomuvl 00YVHAOWUXCSL NPU
0CB8OCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuit no nuciumianae « HaHOTEXHOJIOrMM B MAIIMHOCTPOCHU Y.

* - Bce y4eOHO-METOIMYECKUE MATEPUAIIbI JJI CAMOCTOSATEILHON PaboThl 00yYarOIIMXCS
pa3MENIarTCsl B COOTBETCTBUU C ACUCTBYIONIUM MOPSIKOM Ha crpaHulle auciuiuiinisl B TYUC!

8. OUEHOYHBIE MATEPHAJIbI M BAJLIBHO-PEITUHIOBASI CUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHMPOBAHHOCTM KOMMNETEHIUI IO
TACIHATIINHE

OneHouHble MaTepuajibl W OaUIbHO-pEHTHHIOBas cUcTeMa® OLEHMBAHUSA YPOBHS
c(OPMHUPOBAHHOCTU KOMIIETEHIMH (4acTH KOMIIETEHIMI) MO0 MTOraM OCBOEHMS JUCLIMILIMHBI
«HaHoTexHoJIOrnu B MalIMHOCTPOSHUM» IpeJicTaBieHbl B [Ipunoxkennn k Hacrosieit Paboueit
IIPOrpaMMe JUCLMILINHBL.

* - OM u BPC ¢popmupyrorcs Ha OCHOBaHMH TPEOOBAaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTUBHOTO akta PYJIH.



PA3PABOTYHK:

JoueHnt

I'op6anu Cuamax

Jonxcnocmos, BYIT

PYKOBOJIUTEJIb BYII:

3aBenyromuii kKaeapoit

Iloonuce

Damunus U.0.

Buuap AHTOH
HuxonaeBmu

Honxcnocmo BYIT

PYKOBOJIUTEJIB OII BO:

3aBenyromuit kadenpoit

Ioonuce

Damunus 1.0.

Buuap AHTOH
HuxonaeBma

Honoscnocmo, BYIT

Iloonuce

Damunus 1.0.



