MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.04.01 SinepHas 3vepreruka u Temiopuznka
HaumeHnoBanue o6pa3oBaTejbHOI nporpaMMbl. HaHOTeXHO/I0THM M HAHOMATEPHAJIBI B JHEPreTHKe
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MaruCTPaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
IKOHOMUNYECKUE U TEXHOJIOIT'NYECKHUE INIEPCIIEKTHUBBI
HAHOTEXHOJIOI'M 1 HAHOMATEPHUAJIOB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.06.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

1 cemectp - 16 yacos;

IIpakTnyeckue 3aHATHSA

1 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

1 cemectp - 2 yaca;

CamocTrosiTesibHasi padoTa

1 cemectp - 129,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYas:
KosnokBuym
Pedepar

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;

Mockga 2021




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

Mol ¢

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Muxawnnosa W.A.

Waentuduratop

R6487a0ab-MikhailovalA-f37cba0

HN.A. Muxaiinosa

(OJDKHOCTB)

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

(mozruch)

MO+

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Omutpues A.C.

Waentuduratop

R8d0ce031-DmitriyevAS-aaaeae2

(pacmudpoBKa HOIIHCH)

A.C. lmutpues

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUCHOE SBHHHC)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

(mozmucs)

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnapeney

My3uHa F0.H0.

Waentuduratop

Re86e9a56-Puzina-4d2acadl

(pacuudpoBka
TIOJIITHCH)

10.10. Ily3una

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUECHOE SBHHHC)

(mozmucs)

(pacmudpoBka
TIOJIITHCH)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Iesb ocBOEHHS] UCHUILIMHBI. COCTOUT B CHCTEMATH3AIMU MTOTYYEHHBIX NPH MU3Y4EeHHH 0a30BBIX
JUCHUIUIMH  CHEIHMAJbHOCTH 3HAaHUKW 00 OCHOBHBIX HANpaBICHUSX pPa3BUTHSI HAHOTEXHOJIOTHUH,
(GyHIaMEHTATBHBIX M MPUKJIATHBIX HAYYHBIX UCCIEJOBAHHUM, ONBITHO-KOHCTPYKTOPCKUX Pa3padOTOK U O
BBITOJIHSAEMBIX HAYYHO-TEXHUYECKHX MPOEKTaX MO MPO(UIIO MOATOTOBKH, O MPAKTHYECKUX Pe3yJbTaTax
B pasHBIX OTPACIAX HAyKd M MPOMBIIUICHHOCTH, B TOM YHCJIE B DHEPreTUKE M HHEPreTHYeCKOM
MaIIMHOCTPOCHUH, NPUOOPETEHHE HABHIKOB BBIOJHEHHWS HA JTOH OCHOBE HAy4YHBIX IIPOEKTOB,
opopmiieHHsT ~ TEXHMYECKMX  3aJaHMH  HA  BBIIOJIHEHHE  HAYYHBIX  HCCIENOBAHUI  TI0
HAHOTEXHOJIOTHYECKOMY HAIIPABICHHUIO U MPEACTABICHUS PE3yJIbTATOB MHTEIUICKTYaIbHOM 1eATEIbHOCTH

3amauu IMCHMIINHBI

- U3y4eHHE COBPEMEHHBIX U NMEPCIIEKTUBHBIX HAHOTEXHOJIOTUH U CBA3aHHBIMU C HUMH
HAIpaBJICHUSMH HaYKH, TEXHUKH U ITPOU3BO/ICTBA;

- IpUOOpEeTEeHNE HABBIKOB Pa3pabOTKU M 0OOCHOBAHMS KOHKPETHBIX TEXHUYECKHUX PEIICHUH U
(dopMupOBaHUS TEXHUYECKHX 3alaHUH HA BHIOJIHEHHE HAYYHBIX UCCIIEJOBAaHUN U pa3paboToK 110
BBIOPaHHOMY HAIPaBJICHHIO JESATEIHLHOCTH;

- IpuoOpeTeHNe HaBBIKOB IPUMEHEHHS 0a30BBIX 3HAHUW B 00JIaCTH, CBSI3aHHOM C
TEXHOJIOTHIECKUMHU OCHOBAMH U YKOHOMHYECKUMH BO3MOKHOCTSIMH HAHOTEXHOJIOTHI 1
HaHOMAaTEePHAaJIOB, K BHIMOJHEHNIO KOHKPETHBIX HAYYHBIX PaOdOT Oyaylleil cnennann3aimy;

- 03HAKOMJICHHE C BOIIPOCAMH MPABOBOM OXpaHbl 1 KOMMEPIIUAIN3AIUH PE3yIbTATOB
MHTEIJICKTYaJIbHOM AEATENLHOCTH B chepe HaHOTEXHOJIOTHH.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHN U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIeTeHIIUH HHIMKATOPA T0CTHKEHHS
KOMIICTCHIIMH

[TK-2 Cnocoben npumensts | MJ1-4mk-2 CriocobeH 3HATh.
pacuyeTHO-TEOPETUYECKHE U | IPUHUMATh U 00OCHOBBIBATh - INTAHNPOBAHUE SKCTICPUMEHTOB, METO/IBI
9KCIIEPUMEHTAJIbHBIE KOHKPETHBIE TEXHUYECKUE 00pabOTKM ¥ CHCTEMATH3AIHH
METO/Ibl UCCIIEIOBAHUS peleHus Ipu BeIOOpE pe3y/IbTaTOB HCCIIEN0BAHMUH, IPE/ICTaB-
JJIEKTPOMAarHUTHBIX U CXEMHBIX pEIICHUN U JICHUE UX B BUJIC TIPE3CHTAIIMH, HAYIHBIX
TEI0(QU3NUECKUX o0opynoBaHus AJis OTYETOB M ITyOIMKALHIA;
IIPOLIECCOB B HAHOPa3MEPHBIX YCTPONCTB ~ COBPECMCHHBIC HAYTHBIC TOCTHIKCHIA B
HU3KOPA3MEPHBIX 00J1acTAX CO3/1aHUs, UCCIIEIOBAHUS
YCTPOWCTBAaX ¥ MaTepuaax CBOHCTB HAHOMATEPHAIIOB 1

HAHOTEXHOJIOTHI AJIsL SHCPI'CTUKHU,
OHEPTCTUICCKOTO MAIIMHOCTPOCHUA,
9JICKTPOHUKHU U HOHYHpOBOHHHKOBOﬁ
MPOMBIIIJICHHOCTH.

YMETh:
- BBIOMpPATh U 00OCHOBBIBATH

MCIOJIb30BaHNE HAHOMATEPHATIOB
HAHOTEXHOJIOTUH TpU pa3paboTKe
(GYHKIIMOHAJIBHBIX YCTPOMCTB C
3aJJaHHBIMU XapaKTePUCTHKAMU;

- OHpC}IGHfITB HepCHeKTI/IBHI)Ie
HAIPaBIIEHUS UCCIICIOBAHUNA U Pa3pabOTOK
B 0071aCTH HAHOTEXHOJIOTUI 1
HAaHOMAaTepHaJloB, pa3pabaThIBaTh
HpaKTquCKHe peKOMeHHaHI/II/I 10
MCIOJIb30BAHUIO PE3YIHTATOB HAYYHBIX
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Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHIINHA I/IHIIHKaTOI)a OJOCTHMKCHUA
KOMIIETCHIINHU
HUCCIEeNOBaHUN.
IIK-3 I'oToB N/1-3nk-3 Cnocoben 3HATh!
CaMOCTOSATEIBLHO TIPOBOIUTH KOMILIEKCHBIH - chepbl TpUMEHEHUST HAHOTEXHOJIOTHIA,

OIPECIIATh HAIIPABIICHUE U
XapakTep IpOBOJUMBIX
UCCIIEJOBAHNM, yYUTHIBATD
COBpPCMCHHBIC TCHACHIINU
pa3BUTUS HAHOPA3MEPHBIX
CHUCTEM U yCTPOMCTB

aQHaJIN3 HAHOPA3MEPHBIX
CHUCTEM U YCTPOMCTB KaK 4acTH
HHEPreTUYECKON CUCTEMBI

HaHOMAaTe-pPHUaJIOB U CTPYKTYp HA UX
OCHOBE IIPH CO3/1aHUH (PYHKIIMOHAIBHBIX
YCTPOMCTB Pa3IMYHOr0 Ha3HAYEHUS;

- IPUHLUIIBI paOOTHl COBPEMEHHOTO
aHAJTMTUYECKOT0 000PYAOBaHMUS,
UCIOJIb3YEeMOr0 JJIsl PEIIEHUs Pa3IMUHbIX
Hay4YHO-TEXHUUYECKUX 3a7au B o0nacTu
HaHOTEXHOJIOTHH B SHEPreTHYECKUX
cucTeMax.

YMETh:

- IPOBOIUTH OIIEHKY MTApaMeTPOB
HAHOPAa3MEPHBIX CUCTEM M YCTPOUCTB KaK
YaCTH SHEPIreTHYCCKON CHCTEMBIL;

- OHpeIIeJUITI) HCpCHeKTI/IBHBIG
HaIpaBJIeHUs UCCIIEIOBAHNI 1 pa3pabOTOK
B 00JIaCTH HAHOTEXHOJIOTHI 1
HAaHOMATEPHAJIOB IPUMEHHUTEIBHO K
SHEPreTHKE, pa3padaThiBaTh MPAKTUICCKHE
PEKOMEH/IAIIUH 10 MCITOJIb30BAHMIO
pe3yJIbTaTOB HAYYHBIX UCCIICAOBAHUIA.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodecCHOHAbHOW 00pa3oBaTeNbHONM Iporpamme
Hanorexnonorun u HaHoMaTepuaisl B sHepreTuke (ganee — OIIOII), nanpasnenus noarorosku 14.04.01
SnepHast PHEpPTETHKA U TETUTO(PH3HKa, YPOBEHb 00pa30BaHUs: BBICIIEE 00Opa30BaHKE - MarUCTPaTypa.

TpeGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh PU3KKaA TBEPAOTO TENIA

- 3HaThb XMMHMS HAHOCTPYKTY]P

- 3HaTh DUBUKO-XUMHUS HAaHOYaCTHUI U HAHOMATCPUaJlOB
- 3HaTh DJIEMEHTHI U IPUOOPHI HAHOTEXHOJIOTUU

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUU JAUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUIUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DKOHOMUYECKHUE 18 1 2 - 8 - - - - - 8 - Camocmosamenvnoe usyuenue
0COOEHHOCTH 1 meopemuueckozo mamepuana: N3ydenne
MIEPCIIEKTHBBI Pa3BUTHS JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
HAaHOTEXHOJIOTUM. "OKoHOMHYECKHE 0COOCHHOCTH U NMEPCTIEKTUBBI
Crparerndeckue pa3BuTHs HaHOTeXHOJOruH. CTpaTernueckue
MPOTHO3BI TI0 MPOTHO3bI TI0 HAHOTEXHOJIOTHSIM U
HAaHOTEXHOJIOTHAM U HaHONPOIyKTaM"
HaHOIIPOIYKTaM H3yuenue mamepuanog numepamypHsix
11 DKOHOMHYECKHE 18 2 - 8 - - - - - 8 - UCHOYHUKOB:
0COOEHHOCTH H [1], 11-80
MEPCIEKTHUBBI PA3BUTHUS [2], 178-182
HAHOTEXHOJIOT . [5], 387-445
Crpaterndyeckue
MPOTHO3BI 110
HAHOTEXHOJIOTUSIM U
HAHOIIPOJIYKTaM.
2 Opranuzanusi HayYHbIX 38 2 - 8 - - - - - 28 - Camocmosamenvhoe usyuenue
UCClIe/IOBaHui B meopemuyueckozo mamepuana: VI3yaenue
o0macTu JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
HAHOTEXHOJIOTHH. "Opranu3anys Hay4HbIX UCCIIEJOBaHUM B
VYnpasnenue 00J1aCTH HAHOTEXHOJIOTHIL. YTIpaBIeHUE
WHHOBAIIMOHHBIMHU WHHOBAIIMOHHBIMU HAaHOTEXHOJOTHIECKUMHU
HAHOTEXHOJOTUIECKUM npoekramn”
U TIPOCKTaMU H3yuenue mamepuanog 1umepamypHsix
2.1 | Opranuzanyst HAy9HBIX 38 2 - 8 - - - - - 28 - UCHIOUHUKOB:
HCCIE0BaHuH B [1], 9-24
obnacTu [6], 18-39; 54-88
HaHOTEXHOJIOTHI




3 CoBpeMeHHEBIC U 46 10 28 Camocmoamesibioe uzyuenue
MepPCIIEKTHBHBIC meopemuueckoz2o manepuana: N3ydenne
HAHOTEXHOJIOTUH U JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
HaHOMAaTEPHAJIBL: "CoBpeMeHHbIE U TICPCIICKTHBHEIC
TEXHOJIOTHYECKHUE HAaHOTEXHOJIOTHH 1 HAHOMATEePHAIIBIL:
ACTIeKTHI U O0JIACTH TEXHOJIOTHYECKHE aCTIEKTHI ¥ 00J1acTn
MIPUMEHECHUS npuMeHeHns"
3.1 TexHonoruyeckue 46 10 28 H3yuenue mamepuanoe 1umepamypHslx
TIEPCIICKTHBHI UCHOYHUKOB:
HAHOTEXHOJIOTHIA 1 [3], 250-287
HAHOMATEPHAJIOB IO [4], 98-117
0TpacisiM [5], 353-374
OPOMBIIUICHHOCTH [6], 184-229
4 Kommeprmanuszanus 24 4 18 CamocmoamensHoe usyuenue
pe3yJbTaToB meopemuueckozo mamepuana: N3ydenne
MHTEJUICKTyaIbHON JIOTIONTHUTEIBHOTO MaTepraa o pasaery
JIEATENBHOCTH U "Kommeprmanusanus pe3yibTaToB
HWHTEIUICKTyaJIbHAas HUHTEJUICKTYaJbHOHN NesITeIbHOCTH U
COOCTBEHHOCTH B HHTEJUIEKTyaJbHass COOCTBEHHOCTH B 00JIacTH
obiacti HAaHOTEXHOJIOTUH 1 HaHOMAaTepuanoB"
HAaHOTEXHOJIOTHU 1 H3yuenue mamepuanog 1umepamypHsix
HAaHOMaTEPHAJIOB UCHOYHUKOB:
4.1 Kommeprmanuszanust 24 4 18 [1], 133-185
Pe3yJIbTaToB [3], 335-337
MHTEJUIEKTYaTbHON [6], 145-156
JIeSTeNIbHOCTH U
HHTEJJICKTyalbHast
COOCTBEHHOCTD B
o0macTu
HAaHOTEXHOJIOTHU 1
HAaHOMATEPHAaJIOB
5 Muposoii u 18 2 14 Iloozomogxa pedhepama: Nzyuenue
POCCHHCKHIA PBIHOK JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
HayYHO-TEXHUUYECKOH "MupoBoil 1 pOCCUHCKHIA PHIHOK HAYYHO-
HaHONPOIYyKLUU TEeXHU4eCKol HaHompoaykuun'". B pamkax
5.1 Muposoii u 18 2 14 pedepaTrBHOI YacTH CTYJIEHTY HEOOXOIMMO

pOCCUICKHI PBIHOK
Hay4YHO-TEXHUYECKOU
HAHOIPOAYKITHH

MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO
BBIOPAHHON TeMe, KOMIUIEKCHO OCBETHUTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
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MOATOTOBUTD MPE3CHTALNIO AJI BBICTYIIJICHUA
I0 pe3yjbTaTaM pa6OTLI Ha CCMHUHAapCKOM
3aHATHUH.

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO06.

[1], 280-310
[3], 398-411
[6], 285-295
OK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 16 - 32 0.5 96 335
Hroro 3a cemecTp 180.0 16 - 32 2 - 0.5 129.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuyeckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymumii koHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. DxoHomuueckue 0cobenHocmu u nepcneKmusbl pa3eumus HAaHOMexHOI02U.
Cmpamezuueckue npocHO3bl HO HAHOMEXHOJLO2UAM U HAHONPOOVKMAM

1.1. DxoHOMHUYECKHE OCOOEHHOCTH U EPCIEKTHBHI PA3BUTHUS HAHOTEXHOJIOTHH.
CrpaTerndyeckue nporHo3sl 10 HAHOTEXHOJIOTUSM U HAHOIIPOLYKTaM.

Oco0eHHOCTH U TEHJEHIIMHU Hay4HO-TEXHUYECKOIro pa3Butus. Kiaccel BaKHEHIIMX TEXHOIOTUM
XXIB. HanotrexHonmoruu — Kit04eBOW (PakTOp HOBOIO TEXHOJOTHYECKOTO YKJIaJa B IKOHOMHUKE.
[IpuoputeTHble HampaBiI€HMs Ppa3BUTHS HAykKM M TEeXHUKHM.. Hauano wucnonb3oBaHUsS
HAHOTEXHOJIOTUN B PBIHOYHBIX NMPOAYKTax. PasBuTue HaHOHAyKH, HAHONPOIYKTOB M HAaHOTEXHO-
JOorui. YIydllleHUE CYLIECTBYIOIIMX TEXHOJOTUN U MPUHIMIHUAIBHO HOBBIE NMPOAYKTHl B Pa3HbIX
oTpacisix: HKOHOMMYECKMH »s@dekT.. CrpaTernyeckue MPOTHO3bI 10 HAHOTEXHOJOTHSAM U
HaHomnpoaykTaMm. HanmoHaneHbele IporpaMMbl pa3BUTUSL HAHOMHAYCTpUU. Poib HaHOTEXHOJIOTHUH B
COBEPUICHCTBOBAHUM BOCHHOM M TIPaXJAHCKOW INPOMBINUIEHHOCTH.. llepedeHb KpHUTHYECKHX
texnosoruit Poccuiickoit denepanmu. KiroueBbie mpobiemMbl pa3BUTHS HAaHOTeXHOJOTHI B Poccun.
M3MeHeHne CTPYKTyphl BajJOBOI'O BHYTPEHHETO IMPOAYKTa B CTOPOHY YBEJIMUYEHHUS HAYKOEMKOHN
npoAykuuu. ['ocy1apcTBEeHHbIE U YACTHBIE MHBECTULIMY B HAHOTEXHOJIOTUH. .

2. ODZLIHZ/L’%IHM}Z HAY4YHbIX UCcie008anull 6 001ACIU HAHOMEXHOJIO2UIL. Ynpaenenue
UHHOBAUUOHHbIMU HAHOMEXHOI02UYEeCKUMU NPOEKmMAamMu

2.1. Opranu3anus Hay4HbIX UCCIIEI0OBaHUN B 00JIACTH HAHOTEXHOJIOT Uil

Onpeznenenne NMEPCHEKTUBHBIX HAMpPaBICHUN HCCIENOBAaHWA W Pa3pabOTOK B HAaHOOOJIACTH.
@dopmupoBaHue HUHQPACTPYKTYpbl JUIsL  OpraHu3auud  3((GeKTUBHBIX  (yHIAMEHTAIbHBIX
UCCIIEJOBAaHUM, IOMCKAa BO3MOXKHBIX IPUMEHEHUNH UX pE3yJbTaTOB, pa3BUTHUA HOBBIX
HaHOTEXHOJOTMH M MX KoMMepLuainu3auuu.. HaydyHble opraHusanuu UM MHCTUTYTHI,
CHEIUAIM3UPYIOIIMECs Ha HAHOTEXHOJOrM4Yeckux paspaborkax. IIpoBeneHune MmapkeTuHra
UCCIIEIOBaHUH U pa3pabOTOK. 3akIlO4YeHHWE KOHTPAKTOB HAa HAy4YHbIE M TEXHOJOTHYECKUE
pa3paboTKu.. YIpaBiieHHE WHHOBAI[MOHHBIMH HAaHOTEXHOJIOTMYECKUMH MpoekTaMu. OCcoOEHHOCTH
yIpaBJIEHUS TPOEKTAaMH C HAHOTEXHOJOTMUECKOH ToMHUHAaHTONH. OTOOp MPOeKTOB. AHAIN3 PHCKOB.
®opMbl (GUHAHCUPOBAHUS TPOEKTOB. Y POBEHb TEXHOJIOTHUH. .

3. COGD@M@HHbl@ U nepcneKmusHvle HAHOMEXHOI02UuU U RAHOMAmePUuaibl. MmexHojaocuvecKue
acnexkmul U 0oaacmu NPUMEHEHUA

3.1. TexHOIOrMYECKHUE MEPCIIEKTUBBI HAHOTEXHOJIOTUI 1 HAHOMATEPUAJIOB 110 OTPACIAM
MPOMBIIIJIEHHOCTH

TexHonornu ynpasjeHUsl CBOMCTBAMHM MaTE€pUAJIOB HAIIPABJICHHBIM H3MEHEHUEM CTPYKTYPBHI.
Mornekynsl U MOJEKyJISpHblE aHCaMONIM — €CTECTBEHHbIM IMpelesd MUHUATIOpPU3aLUH..
NHpopMallMOHHbIE  TEXHOJOTHM:  HCHOJb30BAHWE  HAHOTEXHOJOTWH  JUIsL  TOBBIIICHUS
MIPOU3BOJUTENILHOCTH CUCTEM Nepeadu, o0pabOTKM U XpaHEeHHs] MH(POpMaIUHU, CO3[JaHHE HOBBIX
ApPXUTEKTYp BBICOKOIPOU3BOAUTENIBHBIX YCTPOWCTB. MarHuTHble HOCUTENU HMH(OPMAIHUH.
buonornueckue npuHHMNBI 00paOOTKM  HHPOpManuu.. TeXHOJIOrHYecKHe OCOOEHHOCTH
HAaHOCTPYKTYPUPOBaHHBIX MaTepuanoB. HeopraHuueckne HaHOCTPYKTYpHUPOBAaHHBIE MaTe€pHalIbl:
MOJIyueHUE, KOMIIO3UThl, HAHOCTPYKTYpHUpPOBaHHAs KepaMHUKa, YIJIEPOJHBIE  MaTepuabl,
0COOEHHOCTH MEXaHHYECKOTO MOBEJICHHs, NpuMephl.. [lomuMepHble HAHOCTPYKTYpBI: CHHTE3,
cnenudpuieckue CBOIiCcTBa HaHOCTPYKTYPHUPOBaH-HBIX MOJIMMEPHBIX MaTepuasos,
TEPMO3JIaCTOIIACTbI,  OJIOK-CONOJMMEpHas  JuTorpadus, MOJIMMEpPHble  HAHOKOMIIO3MTHI,
MOJIUMEpHbIE MIETKU.. [lepCrneKTUBBI HCHOJB30BaHUS HAHOTEXHOJIOTUH B JJIEKTPOHHUKE U
onToNIEKTpOoHUKE. COBpeMEHHBIE TPaH3UCTOPBl. CBEPXIPOBOJIHUKOBBIE KBAHTOBBIE KOMIIBIOTEPHI.
MonekynspHas 3JeKTpOHHUKA. DKOHOMUYECKHH 3((EKT OT HCIONIh30BaHUS HAHOTEXHOJIOTHH B
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MAIIMHOCTPOCHUH, B IBUTATEIICCTPOCHUH W aBTOMOOMILHOW MPOMBIIIUIEHHOCTH.. HaHoTexXHOMIOTHI
JUIS TIeJIed TpakThueckod wMeauiuHbl. buonanorexHosmorun. Co3naHue BBICOKOI((HEKTUBHBIX
HAHOTIPENapaTUBHEIX (OPM U CIOCOOOB JOCTaBKH JICKAPCTBEHHBIX CPENICTB K OdYary 3a0o0JieBaHUS.
TOKCHYHOCTH BELIECTB B HAHOJUCIIEPCHOM COCTOSIHMH.. MarHuTHbIE HAHOMATEepUaibl B MEIULIMHE.
MarauTo-KuJIKOCTHasl TuneprepMus. HaHo aiiss MEAMIMHCKOW TEXHUKH: pa3paboTKa CpelCTB
JUAarHOCTHKH, IPOBEACHUE HETPABMATHMYECKUX OINEpalnil, CO3JaHUE HCKYCCTBEHHBIX OPIaHOB
(KOHCTpYKIIMOHHbIE HaHoMmarepuaisl).. Hanosnepretuka. CoBepIICHCTBOBAaHUE TEXHOJIOTUHU
CO3MaHMSI TOIUTUBHBIX M KOHCTPYKLIHMOHHBIX 3J€MEHTOB. O((EeKTUBHOCTh CYIIECTBYIOLIETO
000pyIOBaHUS U CO3[aHUWE AJIbTEPHATUBHOM »SHEpreTuku.. HaHoTexHoOnOrMu B aTOMHOMU
sHepreTrke. HoBble MaTepualibl 17151 SHEPTETUKH U DHEPrOCOCPEKEHHUS. .

4. Kommepuuanuzayus pe3yibmamos uHmeﬂ]leKmyaﬂbHOIZ oesmenbHOCmuU U UuHmen1eKmyajilbHaA
cobcmeenHocmb 6 001acmU HAHOMEXHOA02UU U HaHomamepuanioe

4.1. Kommepruanusanus pe3y/ibTaToB HHTEIUIEKTYalbHON AESITEIbHOCTH U UHTEIUIEKTYyallbHAs
COOCTBEHHOCTb B 00JIACTH HAHOTEXHOJIOTHI 1 HAHOMATepHUaJIoB

[TonsiTue ©  BUABL  pE3yNbTATOB  MHTEIUIEKTyaldbHOW  AesTenbHOCTH.  CTpyKTypa
UHTEJUIEKTYyaJbHOM COOCTBEHHOCTH B HAayYHO-TE€XHOJIOTMYECKOH cdepe.. HayuHble OTKpBITHS.
OOBeKThI aBTOPCKOTO IpaBa B HAyYHO-TEXHUYECKOH cdepe. 3ammuTa pe3yinbTaTOB HAayYHBIX
UCCIICIOBaHUM U pa3pabOTOK B 00JAaCTM HAHOTEXHOJOTMH M HaHOMaTepuasloB.. Bompochl
MAaTEHTOBAHUS OCOOBIX OOBEKTOB MPOMBIINIICHHONH COOCTBEHHOCTH — BBICOKOTEXHOJIOTUYHBIX
CHCTEM, HaHOTEXHOJIOT U, HaHOMAaTepHasoB, HaHOIPOAYKTOB, HaHOIIPOILIECCOB.
Kommeprmanu3zammst ”HTEIUIEKTYaJIbHONH COOCTBEHHOCTH B c(hepe HAHOTEXHOIOTHIA..

5. Muposoii u poccutickuil pblHOK HAYYHO-MEXHUYeCcKoU HAHONDOOYKUUU

5.1. MupoBo# ¥ pOCCUICKHI PHIHOK HAyYHO-TEXHUYECKON HAaHOIPOYKIIUH

HayuHno-TexHu4eckas mpoayKuus U €€ BUIbl. PBIHOK HAHOTEXHOJIOTMM M NPOAYKTOB Ha MX
ocHoBe. OlleHKa HHTEUIEKTYyadbHOM COOCTBEHHOCTH.. CTpyKTypa MEXIyHAPOJHOIO pBIHKA
HaHOTEXHOJIOTH-4yeckoi  mpoaykiuuu. OcoOeHHOCTH pblHKA H300peTeHuid. IlareHTHl 1O
HAaHOTEXHOJIOTUSIM M HaHo-MaTepuanaMm.. Ilepenada TexHosmorui (MAaTEHTHO-TUIEH3MOHHAS
TOpromist). Buisl u conepkaHue JTUIEH3MOHHBIX JOroBOpoB. OCOOEHHOCTH 11€HOOOpa30BaHUs Ha
Hay4YHO-TEXHUYECKYIO IPOIYKIHIO. .

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. Kommepumanuzanus pe3yabTaTOB HHTEIJIEKTYaIbHOM NeATEIbHOCTH U HHTEIJIEKTY-allbHas
COOCTBEHHOCTh B 00JIACTH HAHOTEXHOJIOTUI 1 HaHOMaTepHaaoB. KOHKpeTHbIE TpUMephI
NaTEeHTOBaHUsA B c(epe HaHOTEXHOJIOTUH, ohopMIIeHHE 3asBKH HA MOJIyYE€HUE TAaTeHTA.
[TprMeprl KOMMeEpIMATN3alMKA BHICOKOTEXHOJIOTHYHBIX PE3YJIbTAaTOB NHTEIUIEKTYAIEHOTO
Tpyaa. HaHoTexHo-11oruu B NoTpeOUTENbCKUX TOBapax U rnpoodiema riiodanbHoM
KOHKYPEHTOCIIOCOOHOCTH.;
2. Pa3zBuTHE HAHOHAYKH, HAHOIIPOYKTOB M HAHOTEXHOJIOTHH. YIIy4IIEHNE CYIIECTBYIOIINX
TEXHOJIOTHI U MPUHIIMIIAAIBHO HOBBIE MPOAYKTHI. CTpaTernueckue MporHo3sl o
HAHOTEXHOJIO-THSIM U HaHONpoaAyKTaM. HannoHanbHbIe mporpaMMbl pa3BUTHS
HAaHOMHIYCTpHUH. POb HAHOTEX-HOJIOTUI B COBEPIIEHCTBOBAHUY BOCHHOM U IPAKIAHCKOU
IPOMBINUIEHHOCTH. [lepeduens kpuTndeckux TexHonorui Poccuiickoin @enepannu.
KitoueBbie mpobiaemMbl pa3BUTHSI HAHOTEXHOJIOTUH. VI3MeHeHe CTPYKTYpPhI BaJIOBOTO
BHYTPEHHETO NPOAYKTa B CTOPOHY YBEITMUYEHUS HAyKOEMKOM Mpoaykiuu. ['ocynapcTBeHHbIE
Y YaCTHbIE NHBECTULIMN B HAHOTEXHOJIOTHH. ;
3. HayuHble opranu3aiiii 1 UHCTUTYTHI, CHEIUAIN3UPYIOIINECS Ha HAHOTEX HOJIOTHYECKUX
paspabotkax. [IpoBeenne MapkeTHHIa UCCIIEAOBAaHMA U pa3paboTOK. 3aKiIoueHue



KOHTPAKTOB Ha Hay4YHbIE M TEXHOJIIOTHYECKUE pa3pabOTKH. YIIpaBieHHEe HHHOBALMOHHBIMU
HAHOTEXHOJOTHYECKUMHU MpoeKTaMu. OCOOEHHOCTHU YIIpaBICHUS TPOSKTaAMHU C
HAHOTEXHOJOTHYECKOH TOMUHAHTOH. OTOOp MPOEeKTOB. AHAIN3 PUCKOB. DOPMEI
(buHaHCUPOBaHUS POEKTOB. Y POBEHb TEXHOJIOTHIl.;

4. TexHOJIOTMYECKHE MTEPCIIEKTUBBI HAHOTEXHOJIOTUI U HAHOMATEPUAJIOB 10 OTPACIISIM
MPOMBINIIEHHOCTH. IHPOpMallMOHHBIE TEXHOJIOTHH: HAHOTEXHOJIOTUH JIs TOBBILICHUS
MPOU3BOIU-TEIBHOCTH CUCTEM Tepeiadn, 00pabOTKU U XpaHeHUs HH(OpMAIIMH, CO3JaHHE
HOBBIX apXHUTEKTYP BHICOKOTIPOU3BOAUTEIBHBIX YCTPOIMCTB. TeXHOIOrH4YeCKHe 0COOCHHOCTH
HaHOCTPYKTYPUPOBAHHBIX MaTepuasioB. HeopraHnyeckne HAaHOCTPYKTYpUPOBAHHbBIE
MaTepuaibl: MOJy4eHHe, KOMIIO3UThI, HAHOKEPaMUKa, YTIEPOAHbIE MaTepUalIbl, 0COOEHHOCTH
MEXaHUYECKOTO ITOBEAEHUS, IPUMEPBL. [10JIMMepHBIE HAHOCTPYKTYpBI: CUHTES,
cnenuduyeckre CBONCTBA HAHOCTPYKTYPUPOBAHHBIX IMOJMMEPHBIX MaTEpHAJIOB,
TEPMO3JIACTOIIACTBI, OJIOK-CONOIMMEPHAs JIUTOTpadus, MOTMMEpHbIE HAHOKOMITIO3UTHI,
MOJIMMEPHBIE METKU. [lepcneKkTuBbI NCITOIb30BaHUS HAHOTEXHOJIOTUN B 3JIEKTPOHUKE U
onrtolieKTpoHuke. CoBpeMeHHbIE TPaH3UCTOPbI. CBEPXIIPOBOJHUKOBbIE KBAHTOBBIE
KOMIBIOTEpBl. MoeKysipHast 3JeKTPOHUKA. DKOHOMHUECKUN 3((HEKT OT UCIIOIb30BAHUS
HAHOTEXHOJIOTUI B MAlIMHOCTPOECHUH, B ABUTATEIECTPOCHUN U aBTOMOOUIILHOM
MpPOMBINIIEHHOCTH. bruonanorexunonoruu. Co3aanue BEICOKOI(D(HEKTHBHBIX
HaHOMNpPENapaTUBHBIX (POPM H CITIOCOOOB TOCTABKH JIEKAPCTBEHHBIX CPEICTB K 0Yary
3a0oneBanus. TOKCUYHOCTD BEUIECTB B HAHOAUCIIEPCHOM COCTOSTHUU. MarHuTHbIE
HaHOMaTepHaJlbl B MeAULIMHE. MarHuTO-KUAKOCTHAs runeprepmus. HaHo 1 MeTMIMHCKON
TEeXHHUKU: pa3pabdOoTKa CPeJICTB AMATHOCTUKH, IPOBEICHIE HETPAaBMAaTHUECKHX OIMepaluii,
CO3/1aHHE€ UCKYCCTBEHHBIX OPraHOB (KOHCTPYKLIMOHHbIE HAHOMATEPUAJIbl).;

5. PbIHOK HAHOTEXHOJIOTUN U MIPOJYKTOB Ha UX ocHOBE. [Ipumepsl. Ouenka
MHTEJJIEKTYyaJIbHOU cOOCTBEHHOCTH. CTPYKTYpa MEXAYHApPOIHOIO PhIHKA
HAHOTEXHOJOTru4YecKor mpoaykuuu. OcoOeHHOCTH pbIHKA n300peTeHuil. [lareHTs o
HAaHOTEXHOJIOTHUAM U HaHOMaTepuainaMm B mupe. [lepenadya TeXHOIOrUi: NaTEHTHO-
JIMLEH3UOHHAs TOPTOBJIA..

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Ipynnoeswie koncyremauuu no paszoeaam oucyuniunsl (I°K)

1. OOGcyxnenne MaTepuajaoB IO Keiicam pazaena "DKOHOMHUYECKHE OCOOEHHOCTH U
MEPCIIEKTHBBl  Pa3BUTHS  HaHOTeXHOJOTMH.  CTpaTermyeckne  MPOTHO3BI  TI0
HAHOTEXHOJIOTUSIM U HAHOMPOIyKTaM"

2. OOcyxkaeHne MaTepuaioB o Kedcam paszzena "OpraHu3anus HAYYHBIX UCCIICIOBAHHHA B
o0JacT HAHOTEXHOJOTWH. VYIpaBlIeHHE WHHOBAIIMOHHBIMH HAHOTEXHOJOTUYECKUMHU
npoexkramu"

3. OOcyxnenue MartepuaqoB mo Keicam pazgena "CoBpeMEHHBIE U TEPCHEKTUBHBIC
HAaHOTEXHOJIOTUU ¥ HAHOMATEPHAIIBI: TEXHOJIOTHUCCKUE aCTIeKThl M 00JIaCTH IpUMEHEHUs"

4. OOcyxaeHue wmartepuanoB Mo Keiicam pasnena "Kommepuuanuzamuss pe3yiabTaToB
WHTEIUICKTYaJIbHOH JIEATENbHOCTH W WHTEJUIEKTyalbHass COOCTBEHHOCTh B 00JacTh
HAHOTEXHOJIOTUH ¥ HAHOMATEePUAIIOB"

5. OOcyxaeHue mMarepualioB Mo keicam paszena "MupoBoi U pOCCUICKUN PBIHOK Hay4yHO-
TEXHUYECKOM HaHOMPOAyKIuu"

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCIUIUTUHBEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUYEHHUS MO TUCIUIUINHE Konpr
COOTBETCTBUU C
(B COOTBETCTBHH C pazneisiom 1) WHJIUKaTOPOB 1.3.1)
1]2[3]4]5
3HaTh:
COBpEMEHHBIEC HAyYHBIEC TOCTHKEHUS B 00JIACTAX CO3/IaHUS, KonnokBuym/OkoHOMIYECKHE OCOOEHHOCTH U
WCCJIEZIOBAHUS CBOMCTB HAHOMATEPHAJIOB U MEePCIEKTUBBI PA3BUTHUSI HAHOTEXHOJIOTHH.
HaHOTEXHOJIOTUMN JUIsl SHEPTe€TUKU, SHEPT€TUUYECKOTO N-4nk-2 + + CrpaTrerndeckue NporHo3bl 0 HAaHOTEXHOJIOTUSAM
MaITUHOCTPOEHHUS, FJICKTPOHUKHU U TIOTYIIPOBOIHUKOBOM Y HaHOIPOyKTaM
MIPOMBILIIIEHHOCTH
TUTAHUPOBAHKE SKCIIEPUMEHTOB, METOBI 00pabOTKH 1 KomnmokBuym/Knaccudukarys HAaHOMaTepHAIOB U
CHCTEMATH3ALUH PE3YIbTaTOB UCCJIEeI0BAHMM, PEJCTaB- V-4 + |+ obnacrteii uX NMpUMEHEHHUS
JIEHWE WX B BUJIE NIPE3EHTAIlMN, HAYYHBIX OTYETOB U
myOauKanui
MIPUHIUIIBI pa0OTHI COBPEMEHHOTO aHATTUTHYECKOTO KommokBruym/O01ue mpoo6iieMbl SHEPTETHKN U
000pyIOBaHUSs, HCIIOIB3YEMOTO AJIS PEIICHUS Pa3InIHBIX VT-3mic3 + | 4 | HAHOTEXHOIOTHH. HaHocTpykTypHBIE MaTeprasl
Hay4YHO-TEXHUYECKHUX 3a71a4 B 00JIACTH HAHOTEXHOJIOTHIl B ' B SJIEPHOM DHEPreTHKE
SHEPIreTUYECKUX CUCTEMAaX
chepsl MPUMEHEHHSI HAHOTEXHOJIOTHI, HAHOMAaTe-pUaJIOB U Konnoksuym/KBaHnTOBBIE YCTpOHCTBA U
CTPYKTYp Ha UX OCHOBE MPHU CO3AaHUU (HYHKIIMOHATHHBIX N-3nk-3 + MOJIEKYJIIpHas 3J€KTPOHHUKA
YCTPOMCTB Pa3JIMYHOrO Ha3HAYEHUS
Ymersb:
ONpeaeATh NEPCIEKTUBHBIEC HAIIPABIEHUS UCCIEA0OBAHUI Pedepat/IlpencraBnenre nucbMeHHON PabOTHI IO
1 pa3paboTOK B 00JIaCTH HAHOTEXHOJIOTHH U SKOHOMHUYECKUM U TEXHOJIOTUUECKUM
HAaHOMAaTepPHAalOB, pa3pabaThIBaTh MPAKTUYECKUE N-4nk-2 + + | mepcreKTUBaM HaHOTEXHOJIOTUH 1
PEKOMEHIAIUHU 10 UCTIOJIb30BAHUIO PE3YIIHTATOB HAYIHBIX HaHOMAaTEPHAJIOB
HCCIICIOBAHU I
BBIOMPATh M OOOCHOBBIBATH MCTIOJIB30BaHUE Konnoxksuym/Knaccudukanms HaHOMaTepuaioB U
HAaHOMAaTepPHAJIOB M HAHOTEXHOJIOTUN TIpH pa3paboTKe N-4nk-2 + obnacrteii UX MPUMEHEHHSI
(YHKIIMOHATBHBIX YCTPOWCTB C 3a/IaHHBIMU
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XapaKTCPUCTHUKaAMU

ONpeIEATh NEPCIEKTUBHBIC HAIIPABICHUS UCCIEAOBAHUI
1 pa3paboTOK B 00J1aCTH HAHOTEXHOJIOTUN U

KomnnokBuym/IKkoHOMHYECKHE OCOOCHHOCTH U
MEPCIIEKTUBBI PA3BUTHSI HAHOTEXHOJIOTHH.

HaHOMaTEPHAJIOB MPUMEHUTEIBHO K SHEPTETUKE, NJ1-3nk-3 CrpaTreruueckue IporHo3bl Mo HAHOTEXHOJIOTUAM
pa3padarbIBaTh MPAKTUYECKUE PEKOMEHIAINH T10 Y HaHOTIPOYKTaM

MCIOJIb30BAHUIO PE3YJIHTATOB HAYYHBIX UCCIICTOBAHUIA

MIPOBOJIUTH OIICHKY ITapaMEeTPOB HAHOPA3MEPHBIX CUCTEM M KomnokBuym/OO01me po0aeMbl SHEPTeTUKH U
YCTPOMCTB KaK 4acTH PHEPTETHUECKON CHCTEMBI NJ1-3nk-3 HAHOTEXHOJOTUU. HaHOCTPYKTypHBIC MaTepUabl

B SIJICPHOI DHEPreTuKe
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. KBaHToBBIE yCTpOIiCTBa U MOJIEKYIIsIpHas AieKTpoHuKa (Kosnoksuym)
2. IlpeacraBieHne NMCbMEHHON pabOThI IO SKOHOMUYECKUM U TEXHOJIOIMYECKUM
MepCIIeKTHBAaM HAaHOTEXHOJIOTUN U HaHoMaTepuaios (Pedepar)

®dopma peanmszanuu: Y cTHas Gpopma
1. Knnaccudukanus HaHOMaTepuaaoB u obnacteit nx npumenenus (Komioksuym)
2. O6mmue mpobsieMbl SHEPreTUKU U HAHOTEXHOJIOTHH. HaHOCTPYKTYpHBIE MaTepuabl B
anepHoi suepreruke (KomnokBuym)
3. DKOHOMHYECKHE OCOOEHHOCTHU U MEPCIEKTUBBI pa3BUTUS HaHOTeXHONOTui. CTpaTrernueckue
IIPOrHO3bI IO HAHOTEXHOJIOTUAM U HaHonpoaykTaM (KoismokBuym)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Nel)
Wrorosasi oreHka 1Mo Kypcy BBICTaBISIETCS HAa OCHOBE OIIEHKH 32 MPOMEKYTOUHYIO aTTECTAIUIO.
Bo3moxkeHn ciydaid, Korja B CHJIy 3HAUUTEIbHO OTIMYAIOLICICS TEKyIled OIEHKH MOXKET ObITh
MIPUMCHEH MOBBIIIAOIIMA WM MOHMKAOIINUN KOAPPUITUSHT

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 1 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. PeIHOK HAaHO: OT HAHOTEXHOJIOTHI - K HaHonpoaykTam / I'. JI. Azoes, u ap. ; Pen. I'. JI. A3oeB . —
M. : BUHOM. Jla6oparopus 3nanuii, 2011 . —319 c. + CD-ROM . — (Hanorexnonorun) . - ISBN
978-5-9963-0421-9 ;

2. Konmakos, A. I'. OcHOBBI TexHOJIOTUH 1 TpUMeHeHne Hanomatepuaios / A. I'. Konmakos, C. M.
bapunos, M. 1. AnsiMoB . — M. : @usmariur, 2012 . — 208 c. - ISBN 978-5-9221-1408-0 .,

3. HayuHble OCHOBBI HAHOTEXHOJIOTHI U HOBBbIE IPUOOPHI : yUeOHUK-MOHOTpadus : mep. ¢ aHri. /
Pen. P. Kencamn, A. Xammm, M. T'eoreran . — Jlonronpyassrii : Matemrekt, 2011 . — 528 ¢. - ISBN
978-5-91559-048-8 .;

4. Imutpues, A. C. BBeaeHre B HAaHOPHEPIeTUKY : yueOHoe nocobue no kypcam "[Ipobiaemsl u
NEPCIIEKTUBBI HAaHOAHEPreTUKN'", "MU3NKOXUMHUS HAHOYACTUI] M HaHOMaTepuanos", "Temnossie
MPOLIECCHI B HAHOCTPYKTYpax', Mo HalpaBiIeHuIo "SI iepHas sHepreTuka u Termiopusuka’,
npodwno "HanorexHonoruu u HaHomaTepuainsl 1iis sHepretuxku” / A. C. [Imutpues, U. A.
Muxaiinosa, Har. uccnen. ya-t "MDOU" . — M. : Usparensckuit jom MOU, 2011 . — 320 c. - ISBN
978-5-383-00654-2 .;
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5. Enmucees, A. A. @yHKIMOHABHBIC HAHOMATEPUAIBI | yUeOHOE ITocoOHe ISl CTYIEHTOB CTapIINX
KkypcoB no crienuainbaocTd 020101 (011000) - Xumus / A. A. Enmucees, A. B. Jlykamun ; Pen. O.
. TperbsikoB . — M. : ®uszmamiur, 2010 . — 456 c. - ISBN 978-5-9221-1120-1 ;

6. ®ocrep JI.- "Hanorexnosnoruu. Hayka, nHHOBaIMu 1 BO3MOHOCTH", MI31aTenbCcTBO:
"Texnocdepa", Mocksa, 2008 - (352 c.)

http://e.lanbook.com/books/element.php?pll_id=73029.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe obecrneyeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OniepanionHasl cuctema cemeicTna Linux.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gubamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za qaunbix Scopus - http://www.scopus.com

6. HanmoHanbHas 3J1eKTpOHHas Oudmoreka - https://rusneb.ru/

7. dnexktponnas oudmorexka MOU (36 MIOM) - http://elib.mpei.ru/login.php

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1IUThHI PD -
https://rosmintrud.ru/opendata

10. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAApTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3putust P@ -
http://www.economy.gov.ru

12. Ba3a oTKpbITHIX 1aHHBIX PocduamonuTopunra - http://www.fedsfm.ru/opendata

13. DuexTpoHHasi oTKpbITast 6a3a naHHbIX "'Polpred.com O630p CMHU" -
https://www.polpred.com

14. HauuoHaIbHBII NOPTAJ OHJIAIH 00yueHns «OTKpbITOE 06pa3oBanue» - https://openedu.ru
15. O¢puunanbHblii caiit @egepajabHOr0 areHTCTBA 10 TEXHUYECKOMY PeryJIMpoOBaHUIO U
MmeTposoruu - http://protect.gost.ru/

16. OTkpbITas yHuBepcuterckas nnpopmannonnas cucrema «POCCHSD -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HauMCcHOBaHue
Y4eOHbIC ayIUTOPHH TS M-409/2, CTOJI TIPEIOIaBaTes, CTOJI, JJOCKA
MPOBEICHUS JICKIIUOHHBIX Aynuropus kad. MeJIOBasi, MyJIbTUMEIUIHBINA TPOEKTOP
3aHATUHN U TEKYILETO KOHTPOJISA "HT"
K-120, MammHHbII cepBep, KOHIULMOHEP
3an MBI]
Y4eOHbIC ayIUTOPHH TS M-409/2, CTOJI TIPEIOIaBaTes, CTOJI, JJOCKA
MPOBEACHUS TPAKTUYECKUX Aynuropus kad. MEJIOBasi, MyJIbTUMEIUINHBINA TPOEKTOP
3aasatuit, KP u KII "HT"
K-120, MammHHbII cepBep, KOHIULMOHEP
3an MBI]
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VY4eOHble ayAUTOPUH IS
IIPOBEICHUS IIPOMEKYTOYHOMN

M-409/2,
Aymutopus kad.

CTOJI IIPENIOAABATEN, CTOJI, JOCKA
MeJI0Basi, MyJIbTUMEIUIHBIA IPOEKTOP

aTTecTalluu "HT"
K-120, MamuHHbII cepBep, KOHIUIMOHEP
3an UBI]
ITomemenus s M-411/1, CTOJ, CTYJI, JOCKa MEJIOBasl,
CaMOCTOSATEIIbHON PabOThI KomnbrorepHblit MYJIbTUMEAUNHBINA TPOEKTOP, KOMITBIOTEP
KJ1acc IIEPCOHAJIBHBIN
[Nomewmenus mist M-423/1, CTYJI, CTOJI TUCbMECHHBIN
KOHCYJIbTUPOBAHUS Aynuropus kad.
"HTH

[TomemeHust st XpaHEHUS
o0opyIoBaHUs U y4€OHOTO
WHBEHTapS

M-407/1, Knagosas

CTEJUIAXK I XPaHEHUSI HHBEHTApS,
CTEJUIaX U1 XPaHEHUsI KHUT, UHBEHTAph
CIIEHUAIIM3UPOBAHHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DKOHOMHUYECKHE U TEXHOJIOTHYSCKHE IMCPCIICKTUBLI HAHOTEXHOJIOTUN U
HaHOMATCPUAJIOB

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5

OKOHOMUYECKHE 0COOEHHOCTH U IIEPCIEKTUBBI PA3BUTHS HAHOTEXHOJIOTUi. CTpaTernueckue
IIPOrHO3bI 10 HAHOTEXHOJIOTUAM U HaHonpoaykraM (Kosoksuym)

Knaccugukanus HanomarepuanoB 1 obnacreit ux npumenenus (Komnoksuym)

KBanToBBIE yCTpOIiCcTBa U MOJIEKYIIsIpHas eKTpoHHKa (KoiokBuym)

O61me mpobeMbl SJHEPreTUKU U HAaHOTEXHOJIO0IMU. HaHOCTpYKTypHBIE MaTepHalbl B siIEPHOM
sHepretuke (Komioksuym)

[IpencraBieHre NMCbMEHHON PabOThI IO IKOHOMMUYECKUM U TEXHOJIOTMUYECKUM MEPCIIEKTUBAM
HAHOTEXHOJIOTUH 1 HaHOMarepuaioB (Pedepar)

Bujx npome:xyTo4HOI aTTecTanuu — JK3aMeH.

Howmep
paszena

Hnnexc KM- | KM- | KM- | KM- | KM-
KM:
Henens 4 7 10 13 16
KM:

=
N
w
N
(@3]

Paznen nucuuruinHbl

DKOHOMHUYECKHE OCOOEHHOCTHU U MEPCHEKTUBbI
pa3BUTHS HaHOTeXHOJOrui. CTpaTernyeckue
IIPOTHO3bI IO HAHOTEXHOJIOTUSIM M HAHOMPOAYKTaM

11

DKOHOMHUYECKHE OCOOEHHOCTHU U MEePCIEKTHUBbI
pa3BUTHS HaHOTEeXHOJOruM. CTparernueckue +
MPOTHO3BI IO HAHOTEXHOJIOTUSIM M HAHOIPOAYKTaM.

Opranu3zaiys Hay4yHbIX UCCIIEOBAHUN B 00JaCTH
HAHOTEXHOJIOTUH. YIIpaBJIeHNE NHHOBALIMOHHBIMU
HAHOTEXHOJOTUYECKUMHU MTPOEKTAMHU

2.1

Opranu3zaiys Hay4yHbIX UCCIIEOBAHUN B 00JaCTH
HAaHOTEXHOJIOTUI

COBpCMeHHBIG " NCPCIICKTUBHBIC HAHOTCXHOJIOTMH U
HaHOMAaTepHaJIbl: TEXHOJOTHUECKUE ACTIEKThI U
00JacTH IPUMEHEHHUS

3.1

TexHomoru4aeckue NEPCICKTUBBI HAHOTEXHOJIOTHI U
HAaHOMATCPHUAJIOB IO OTPACIIAM IMMPOMBIINIJICHHOCTH

KOMMepL[I/IaJ'II/BaI_[I/ISI PE3yJIbTAaTOB HHTCJIJICKTyaJIBHOﬁ
ACATCIIBHOCTH U MHTCIJICKTYaJIbHAA COOCTBEHHOCTH B
00JIaCT HAHOTEXHOJIOTUN U HAaHOMATCPUAJIOB

4.1

Kommepumanuzanus pe3ybTaTOB UHTEIIEKTYAIbHOM
JESTEIIbHOCTH U MHTEIIEKTyallbHAs COOCTBEHHOCTD B +
00J1aCTH HAHOTEXHOJIOTUH U HAHOMATEPUAJIOB

MupoBoil 1 pOCCUICKHN PBIHOK HAyYHO-TEXHUUECKOU
HaHOIPOJYKIIUH
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5.1

MupoBoOii U pOCCUICKUN PHIHOK HAYYHO-TEXHUYECKON

HaHOIIPOAYKLIHHU

Bec KM, %:

15

15

15

15

40
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