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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. IIK-2 CniocoOeH NpUMEHATh pacueTHO-TEOPETUYECKUE U SKCIIEPUMEHTAIbHBIE METOIbI
UCCIICIOBAaHMS AIEKTPOMArHUTHBIX U TETIO()U3NYECKHUX MPOLIECCOB B HU3KOPA3MEPHBIX
YCTPOMCTBAaxX U MaTepuanax
NJ1-4 CriocobeH npuHUMAaTh U 00OCHOBBIBaTh KOHKPETHBIE TEXHHUECKUE PEILICHHS ITPH
BbIOOpE CXEMHBIX PELICHU 1 000py10BaHUs AJIs1 HAHOPA3MEPHBIX YCTPOUCTB

2. I1IK-3 T'0TOB caMOCTOSITENILHO OIPENEATh HAIIPaBJICHNUE U XapaKTep MPOBOAUMBIX
UCCIICIOBAaHUM, YIUTHIBATh COBPEMEHHBIE TEHJICHIIMM PA3BUTUS HAHOPA3MEPHBIX CUCTEM U
YCTPOMCTB
NJI-3 CriocobeH npoBOIUTh KOMIUIEKCHBIH aHAJIN3 HAHOPAa3MEPHBIX CUCTEM M YCTPOMCTB Kak
YaCTHU SHEPTreTUUECKON CUCTEMBbI

K BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dPopma peanuzauuu: [TucbmenHas padora
1. KBaHnToBbIe ycTpoiicTBa U MoJieKysipHas AiekTpoHuka (Kosnoksuym)
2. IlpeacraBieHre NMCbMEHHON pabOThI IO SKOHOMUYECKUM U TEXHOJIOIMYECKUM
MepCcreKTUBaM HaHOTEXHOJIOTHI 1 HaHoMaTtepualoB (Pedepar)

®Dopma peanuzaruu: YctHas hopma
1. Knaccudukanus HaHoMaTepuaaoB U obnacteit ux npuMeHeHus (Komnoksuym)
2. O6ume mpobaeMbl S3HEPTETUKH U HAHOTEXHOJIOIUU. HaHOCTpyKTypHBIE MaTepuasbl B
anepHoi sueprerrke (KomnokBuym)
3. DKOHOMHUYECKHE OCOOCHHOCTH U MEPCIEKTUBbI Pa3BUTHs HAHOTEXHOJIOTHI.
CrpaTernyeckue nporHo3bl o HAHOTEXHOJIOTUSIM U HaHompoaykTaM (Komioksuym)

BPC aucuunjavHbl

I cemectp

Beca KOHTpOIBHBIX MeponpUsITHii, %o

Nunekc KM- | KM- | KM- | KM- | KM-

Paznen nucrumianHb! KM: 1 2 3 4 5

Cpox KM: 4 7 10 13 16

DKOHOMHUYECKHE 0COOEHHOCTH U MEPCHEKTUBbBI Pa3BUTHUS
HaHOTexHoJoruil. CTpaTernyeckrue NporHo3sl o
HAHOTEXHOJIOTUSIM M HAHONPOAYKTaM

DKOHOMUYECKHE 0COOEHHOCTH U IEPCIEKTHBBI PA3BUTHUS
HaHOTeXHOJOrni. CTpaTernyeckue NporHo3bl Mo +
HAaHOTEXHOJIOTUAM ¥ HAHOIIPOLYKTAM.




Opraau3zanysi HAy9HbIX UCCIICIOBAaHHUI B 00JIaCTH
HAaHOTEXHOJIOTHI. YTIPaBJIE€HUE HHHOBALIMOHHBIMHU
HAHOTEXHOJOTMYECKUMH ITPOCKTAMU

Opranu3anys Hay49HbIX UCCIIEIOBAaHUN B 00JIACTH
HAaHOTEXHOJIOTUI

COBpeMeHHHe 1 NCPCIICKTUBHBIC HAHOTCXHOJIOTMH U
HaHOMATCpHUAJIbl: TCXHOJIOTNYECKNEC ACIICKThI U obnacTu
MMPUMCHCHU A

TexHOonornuecKue nepCrneKTUBbl HAHOTEXHOJIOTUI U
HaHOMATEPHUAJIOB MO OTPACIISIM MPOMBIIIJIEHHOCTH

KoMmmepuunanusanus pe3yiabTaToB HHTEIUIEKTYAIbHON
NEeSTeIbHOCTH U MHTEJUIEKTYyalbHas COOCTBEHHOCTh B
00J1aCTH HAHOTEXHOJIOTUH 1 HAHOMATEPUAJIOB

Kommepuuanu3zanus pe3yinbTaToB HHTEIIEKTYaIbHOM
JESTEIIbHOCTH M MHTEIUIEKTyallbHAs COOCTBEHHOCTD B
00J1aCTH HAHOTEXHOJIOTUH ¥ HAHOMATEepUaJIOB

MupoBOil M pOCCUICKHI PHIHOK HAyYHO-TEXHUYECKOU
HAHONIPOIYKIIUU

MupoBOil M pOCCUICKHM PBIHOK HAyYHO-TEXHUUYECKOU
HaHONIPOIYKIIUHU

Bec KM:

15

15

15

15

40

$O6m1as gacts/[1s1 MPOMEKYTOYHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
I1K-2 N-4rik-2 CriocobeH | 3HATh: DKOHOMHYECKHE OCOOCHHOCTH U IMEPCIICKTUBBI PA3BUTHSI HAHOTEXHOJIOTHIA.
MPUHUMATH U 0OOCHOBBIBATH | COBPEMEHHBIE HAYYHbIE Crtpaternyeckue MpoOrHO3bI 0 HAHOTEXHOJIOTUSM U HAHOIIPOYKTaM
KOHKPETHbIE  TEXHUYECKUE | JOCTHUKEHUS B 00JIACTAX (Komnoksuym)
pelieHuss  NpU  BBIOOpE | CO3JaHUSs, HCCIEI0BaHUS Knaccudukanus HaHoMatepranioB ¥ 00J1acTeil UX IPUMEHEHUs
CXEMHBIX peneHuin u | cBoiicTB HaHoMaTepuaioB U | (KommokBuym)
o0opynoBaHus JUTSL | HAHOTEXHOJIOTHI JUIs [IpencraBieHue NUCbMEHHOM paOOTHI IO SKOHOMHYECKUM U

HaHOPA3MEPHBIX YCTPOICTB

SHEPTETUKH,
SHEPIreTHUYECKOTO
MaIlIMHOCTPOCHUS,
3JEKTPOHUKHU U
ITOJTYITPOBOTHUKOBOM
MIPOMBILIIIEHHOCTH
IJIaHUPOBAHHE
SKCIEPUMEHTOB, METObI
00paboTKu 1
CUCTEMaTHU3alU
pe3yJIbTaTOB UCCIECIOBAHUM,
MpEeACTaB-JICHUE UX B BHUJIE
MPE3EHTALNM, HAYYHBIX
OTYETOB U MyOIHKAIUi
YMers:

ONPENEATh NEPCIEKTUBHBIC
HAaMpaBJIEHUS UCCIIEI0BaHUI
1 pa3paboToOK B 00IacTH
HAHOTEXHOJIOTUH U

TEXHOJOTHYECKHUM IMEPCIICKTHBAM HAHOTEXHOJIOTHI U HAHOMATEPHUAJIOB
(Pedepar)




HaHOMATEPHAJIOB,
pa3pabaTsiBaTh
MIPAKTUICCKHE
PEKOMEHIALIUHU TTO
HCIIOJIb30BAHUIO
PE3yJIbTaTOB HAYYHBIX
HCCIICIOBAHUI
BBIOMPATh M1 OOOCHOBBIBATh
WCIIOJIb30BaHUE
HaHOMATEepPHUAIOB U
HAaHOTEXHOJIOTUH ITPU
pa3paboTke
(GYHKIIMOHATBHBIX
YCTPOMCTB € 3aJaHHBIMU
XapaKTePUCTHKAMU

I1K-3

N J-3nk-3 Crocoben
IMPOBOAUTH KOMIIIEKCHBIH
aHaJIN3 HaHOPA3MEPHBIX
CUCTEM M YCTPOMCTB Kak
4acTH SHEPIreTUYECKOU
CHUCTEMbI

3HaTh:

cdepbl TpUMEHEHHS
HAHOTEXHOJIOTHiA, HAaHOMaTe-
PHAJIOB M CTPYKTYpP Ha HX
OCHOBE TIPH CO3JIaHUU
(YHKIIMOHAJIBHBIX
YCTPOWCTB Pa3IudIHOTO
Ha3HAYCHUS

MIPUHIUTIBI paOOTHI
COBPEMEHHOTO
AQHAJTMTUYECKOTO
o0opynoBaHUs,
UCTIOJIE3YEMOTO JUISI
PELICHUS Pa3InIHBIX
HAYYHO-TEXHUUECKUX 337124
B 00J1aCTH HAHOTEXHOJIOTUI
B DHEPreTUYECKUX CHCTEMaX
YMers:

DKOHOMUYECKHE 0COOEHHOCTH U NePCHEKTUBBI Pa3BUTUSI HAHOTEXHOJIOTUH.
Crpateruueckue NporHo3sl 0 HAHOTEXHOJIOTUAM U HAHOIIPOYKTaM
(KonmnokBuym)

KBanToBbIE yCTpOiicTBa 1 MoKy sipHas nekTpoHuka (KoymokBuym)
OO0u1e mpobaemMbl SHEPIreTUKH U HAaHOTEeXHOJI0ruu. HanocTpykTypHBIE
MaTepuaisl B saepHoil sHepreruke (KomnokBruym)




OTIPECIISATH EPCIIEKTUBHBIE
HaIpaBJICHUS UCCIIETOBAHUIMA
1 pa3paboToOK B 00JacTH
HAaHOTEXHOJIOTUN U
HaHOMAaTepHaJloB
MIPUMEHHUTETBHO K
SHEpPreTHKE, pa3padaTbiBaTh
MIPaKTUYECKHE
PEKOMEHIallUU 10
HCIOJIb30BAHUIO
PE3yJIbTaTOB HAYYIHBIX
HUCCIIEIOBAHUN

MIPOBOJHTH OIICHKY
rapameTpoB
HaHOPA3MEPHBIX CHCTEM U
YCTPOMCTB KaK 4acTu
SHEPreTUYECKON CUCTEMBI




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. DxoHoMHUYeCKHE 0COOEHHOCTH H MEPCNEKTUBLI PAa3BUTUSA HAHOTEXHOJIOTHH.
CTpaTernquKHe IIPOTHO3bI IT0 HAHOTECXHOJOTUAM U HAHOIIPOAYKTaAM

®opmbl peanauzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym

Bec konTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBegeHUs] KOHTPOJIbHOro MeponpusaTusi: CTyaeHTaM 3apaHee cooOuiaercs
cienyiomas uWHPoOpManMs TO KOJUIOKBUYMY: - 3aJayd, Kpyr OOCYKXJZaeMBbIX BOIIPOCOB,
NPAaKTUYECKUX 3aJaHMi; - CIHMCOK HCTOYHMKOB IO TeMme (o0s3aTenbHas M JONOJHUTENbHAs
JUTEpaTypa); - MPeAOCTaBISIETCS BO3MOXKHOCTD IOJIyYUTh KOHCYJIbTALMIO MIPENOaBaTelis 0 XOAy
IIOArOTOBKH KOJIJIOKBUYMA; - Te€Ma U IUIaH KOJUIOKBUYMA, CIIMCOK BOIPOCOB; - KPUTEPUHU OLIEHKH
OTBETOB Ha KOJUIOKBHYMe. KOJUIOKBHYM 1O 3KOHOMHYECKHMM OCOOEHHOCTSIM W IEPCIEKTHBAM
pa3BUTHSI HAHOTEXHOJIOTUI Ha3HAYaeTCsl Ha JIBe Naphl (1Ba 3aHATH)

KpaTKOC CoA€cpKaHMuE 3alaHUA:
IToaroroBuThCs K 06CY)KI[€HI/IIO BOIIPOCOB YIPABJICHUS NHHOBAIIMOHHBIMHA

HAaHOTCXHOJOI'MYCCKUMU MMPOCKTAMHU

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: COBPEMEHHBIC HAy4YHBIC 1.0co0eHHOCTH U TEHACHIIMN HAyYHO-TE€XHUYECKOTO

JOCTHIXKXCHUSA B 001acTax CO31aHus,

pazButus. Kiaccol BaxkHeHmux texnosnoruid XXIs.

UCCIIEI0BAHNS CBONCTB CermeHTanus ¥ OLIEHKa MUPOBOTO PhIHKA

HaHOMAaTepHaJIoB U HaHOIIPOAYKTOB

HAHOTEXHOJOTHIN JJIs SHEPTETUKH, 2.HaHOTEXHOIOTUHU — KJITFOYEBOU (paKTOp HOBOTO

JHEPreTUYECKOro TEXHOJIOTMYECKOI0 YKJIaJa B 9KoHOMUKe. [Ipuopurernsie

MAalIMHOCTPOEHUS, JJIEKTPOHUKU U HaIlpaBJICHUs Pa3BUTHUS HAYKU U TEXHUKU.

IIOJIYIIPOBOJHUKOBOM 3.Havasno ucrionb3oBaHNsi HAHOTEXHOJIOTUN B PHIHOYHBIX

IIPOMBILUIEHHOCTH poayKTax. Pa3BuTne HaHOHAYKH, HAHOIIPOAYKTOB H
HAaHOTEXHO-JIOTUHU. YIIYYIIEHUE CYIIECTBYIOLIUX
TE€XHOJIOTMI U PUHIAIIAAIBLHO HOBBIE IPOITYKTHI B
Pa3HBIX OTPACIIAX: SKOHOMUYECKUN YPPEKT.
4.Ctparernueckye NporHo3bl 0 HAHOTEXHOJIOTUAM U
HaHOIIPOAyKTaM. HanmoHanpHbIe IPOrpaMMBbl Pa3BUTHS
HaHOMHIYCTpUHU. POJIb HAHOTEXHOJIOTHH B
COBEPILIECHCTBOBAHUYU BOCHHOM U I'Pa’k1aHCKOU
MIPOMBIIIJIEHHOCTH.

YMers: OIIPEAECIIATE 1.Ilepedenp kpuTHUECKUX TEXHONIOIUN Poccuiickoit

MIEPCIEKTHBHBIE HaIpaBJICHUs ®enepannu. KitoueBbie mpoOieMbl pa3BUTH

UCCIeIOBaHUH U pa3pabOTOK B
o0jacTM  HAHOTEXHOJOTHMH U
HaHOMATEepHAaJIOB MPUMEHUTEIHHO
K DHEpreTuke, pa3padbaTbIiBaTh
NPaKTUYECKHE PEKOMEHJAIMHU TI0
HCIIOJIb30BaHUIO pe3yIbTaToB
HaYYHBIX UCCIIeIOBaHUN

HaHOTeXHOJoruk B Poccun. I3sMeHeHue CTpyKTyphl
BAJIOBOTO BHYTPEHHETO IIPOJIYKTa B CTOPOHY YBEJIMUYEHUS
HayKOEMKOHU MpOAYKIMH. ['0Cy1apCTBEHHBIE U YaCTHBIE
VHBECTUIMU B HAHOTEXHOJIOTUU. Y4aCTHE
MIPOMBIIIIEHHBIX, OOIIECTBEHHBIX, BEHUYPHBIX
opraHusanuii B QopMHUpOBaHUU PhIHKA HAHOIIPOJAYKTOB U
ero HHQPaCTPyKTyphl

2.9konorust HaHOMaTepuanoB. CBoICTBa
HaHOMAaTEpHAJIOB, OIPEAEIAIOIINE UX B3aUMOIEUCTBUE C
00BEeKTaMU OKpYXKaroIen cpeapl. MeTompl




HKOTOKCUKOJIOTUYECKOTO UCCIIE0OBAHUS U OLIEHKA
PHUCKOB BO3CHCTBUS HAHOMATEPUAIOB M HAHOYACTHUI HA
OKpY’KaloIlylo cpey U yenoBeka. OTHOIIEHUE
HACEJICHHS K pacIpeleIeHuI0 HAHOTEXHOJIOT Ui
3.CraHOBJICHHE HAHOUHIYCTPUU U paHKa
HaHONPOAYKTOB Poccuun. @a3pl KOMMEpLHAIU3ALNT
HaHoTexHoJoruil. HanpasneHus pa3BUTUS pbIHKA U €TO
uHppacTpyKTyphl. BcTpanBanue cucrem cobiTa
HaHOIIPOAYKTOB B JCHCTBYIOLIUE U CO3/IaHUE HOBBIX
KaHAJIOB IUCTPUOYITHH

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 8bINOJIHEHUs 3HAHUA: - TITyOOKOE W TPOYHOE YCBOSHHE MaTepHaa -
TIOJTHBIE , TIOCJICIOBATENIbHBIC , TPAMOTHBIC U JIOTHYECKU U3J1araéMble OTBEThI IPH BUJON3MEHEHHUU
3aJlaHusl, - CBOOOHO CIPABIISIONIUECS C IOCTABJICHHBIMHE 33/1a4aMy, 3HAHHS MaTepHara, -
MPAaBUILHO 0OOCHOBAHHBIC TIPUHSATHIE PEIICHUS, - BJIaJICHUE PAa3HOCTOPOHHUMH HABBIKAMH U
MIPUEMaMH BBITIOJTHEHUS MPAKTUYECKUX padoT.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu 6bINOJIHEHUs 3HAHUA. - 3HAHKE MIPOTPaMMHOI0 MaTepuaa - FpaMOTHOE
U3JIOKEHUE , 0€3 CYNIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, - IPABIIIBHOE TIPUMEHEHUE
TEOPETUYECCKUX 3HAHUH - BJIAJICHHUEC HEOOXOIMMbBIMHM HaBBIKAMU ITPH BBHIIIOJHECHUH MPAKTUYCCKUX
3aaq

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 40
Onucanue xapaxmepucmuxu 8blNOJIHEHUs 3HAHUA: - YCBOCHHE OCHOBHOT'O MaTepHuaia - Ipu OTBETE
JIOTTYCKAIOTCS HETOYHOCTH - TIPU OTBETE HEIOCTATOUHO MPABUIIBHBIE (POPMYITUPOBKH - HAPYIICHUE
MOCJIEA0BATEIBHOCTH B U3JIOKEHUH [IPOTPAMMHOI0 MaTepurala - 3aTPyJAHECHHUS B BBIIIOJIHEHUU
MPAKTUYECKUX 3aJaHUI

Oyenka: 2
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUS. - HE3HAHKUE MPOTPAMMHOTO MaTepuaa, - pu
OTBETE BO3HUKAIOT OMIMOKH - 3aTPYAHEHHUSI IPU BBIMOJHEHUN IPAKTHUECKUX PadoT.

KM-2. Knaccudukanusi HAHOMaTepHuaa0B H 00J1acTeil X NIPUMEHEHHUS

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoIbLHOrO MeponpusiTus: Koinoksuym

Bec koHTpOBbHOrO Meponpusitusi B BPC: 15

IIpoueaypa npoBegeHUsi KOHTPOJIbLHOrO MeponpusaTHs: CTyaeHTaM 3apaHee cooOLaeTcs
cienyiomas WHpopManus MO KOJUIOKBUYMY: - 3aJayd, Kpyr OOCYXJaeMbIX BOIIPOCOB,
MPAKTUYECKUX 3aJaHUN; - CIUCOK HCTOYHUKOB MO Teme (oOs3arenbHas W JIONOJHUTENbHAs
JUTEpaTypa); - MPEJOCTaBIAETCS BOZMOKHOCTD MOJYYUTh KOHCYJIBTAIMIO MIPENOaBaTels Mo XOay
MOJTOTOBKU KOJIJIOKBUYMA; - TeéMa M IUJIaH KOJUJIOKBUYMa, CIHCOK BOMPOCOB; - KPUTEPUU OLIEHKU
OTBETOB Ha KOJUIOKBHyMe. KOJJIOKBHYM IO KiIacCH(pHUKAIMM HAaHOMAaTepHalloB U O0JaCTAM HX
MPUMEHEHUS Ha3HayaeTcs Ha JIBe Maphl (ABa 3aHATHS)

KpaTkoe cogep:xkanue 3a1aHus:
HSy‘-II/ITI) HCTOYHHKHU 10 IBYM TEMaM KOJIJIOKBUYMaA, IOATOTOBUTECA K KOPOTKOMY JOKJIady I10
BBIOpaHHBIM T€MaM, IPE/ICTABUTh HECKOJIBKO CIAiJ0B PE3CHTAIIMN




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: IIJIAHUPOBAHUE
9KCIEPUMEHTOB, METO/1bI
00paboOTKM ®  CHCTEMaTU3alluu
pe3yibTaToB UCCIICI0BaHUH,

MpeACTaB-JICHHE HMX B  BUJE
MIPE3CHTAINM, HAYYHBIX OTYETOB U
nyOauKaui

1.Knaccudukanus HaHOCTPYKTYp M HAHOMAaTEepUAJIOB.
MynabTUIUCIUIITIMHAPHOCTD U UHTETPALIUS

2 IlonmuTHyeckue, COUaIbHO-O)KOHOMUYECKHE U
T'yMaHUTAPHbBIC ACTIEKThI PA3BUTHSI HAHOTEXHOJIOTUI
3.MamuHOCTpOeHHE — OCHOBHOM MOTPEOUTEINb
00BEMHBIX HAHOCTPYKTYPUPOBAHHBIX MaTEPHAJIOB.
IloBEIIICHUE HAACKHOCTH MAIlIMH U MEXaHU3MOB 32 CUCT
HAHOTEXHOJIOTMI U HAaHOMATEPHUAJIOB

4. HaHo1MarHoCTUKAa U HAHOMHCTPYMEHTHI JJIs
MUKPOOHOJIOTHH ¥ MeTUIIMHBL. HanonekapcTBa u
HaHoMeauIMHa. KOHCTPYKIIMOHHBIE HAHOMATEPHUAIbI
MEJIHUIIMHCKOr0 Ha3HAYCHUS

5.Cunres, OMOKOHBIOTAIINS U OMOCOBMECTUMOCTD
HAHOYACTHI]

6.HanosnekTpoHNKa: COBpEMEHHBIE TPAH3UCTOPHI,
KBAHTOBBIE KOMITbIOTEPHI, AITOPUTMbI U MAaTEPUAIIBI JJIs
KBAaHTOBOTO KOMITBIOTEPA, IEPCIIEKTUBBI PA3BUTHS
7.1lpumenenne GpyHKIMOHAIBHBIX HAHOMATEPHUAJIOB.
Hanomexanusmel u HaHOyCTpOWCTBa. MUKPO- U
HaHOAJICKTPOMEXaHUUYECKHe cucTeMbl. CEHCOpPHBIE
HOMC

8.MeTobl HCCIe0BaHMs BEIIECTB B
HaHOKpHUCTAJUTMYECKOM cocTtosiHuu: C3M, aBTOMOHHAs
MHUKPOCKOIIHS, CIIEKTPOCKOITMYECKUE METO/IBI,

T (paKIMOHHBIE METO/IBI UCCIICIOBAHUSI, METOIbI
00BEMHOTO MCCICTOBAHUS

YMeTh: BBIOMpPATh U 0OOCHOBBIBATH
MCII0JIb30BaHNE HAHOMATEPHAJIOB U
HAaHOTEXHOJIOTUNA TPH pa3paboTKe
(YHKLIMOHATBHBIX  YCTPOWUCTB C
3a/laHHBIMH XapaKTePUCTHUKAMHU

1.YriepoHble HaHOKIACTEPhl HAHOCTPYKTYPHI, U
HaHOMaTepHalbl (HAaHOTPYOKH, pyisiepeHsl, QyIIepUThl,
rpaden). Dopma u CTPYKTypa HAHOTPYOOK, METO/IbI
nonyyeHus. CBoiicTBa HaHOTpYOOK. [TpuMeHeHue
HaHOTpYyOOK. ['padhen. CroiictBa. [Ipumenenue.
2.DNeKTpUYECKNE U MAarHUTHBIE CBOMCTBA HAHOCUCTEM U
HaHOMAaTepHaJIOB. DNEKTPONPOBOIUMOCTb TPEXMEPHBIX,
JBYMEPHBIX U OJJHOMEPHBIX HAHOCTPYKTYP.
HamarunueHHOCTh HAaHOKJIACTEPOB U HAHOCTPYKTYP.

D@ deKT ruraHTCKOro MarHeTOCONPOTUBIICHUS
3.0nTHuecKkue BOJIOKHA ¢ (POTOHHO-KPUCTAITMYECKON
CTpYKTypoil. @OoTOHHBIE KpUCTAILIBL. ONTHYECKHE
BOJIOKHA € ()OTOHHO-KPUCTAJUINYECKON CTPYKTYPOH.
TexHonorus N3roTOBJIEHUS ONTUYECKUX BOJIOKOH C
(OTOHHO-KpUCTAIUTMYECKON CTPYKTYpoil. [Ipumenenne
OKB. ®opmupoBanue GOTOHHON 3ampenieHHON 30HBI
CYOMHMKpPOHHBIMH Op3TITOBCKMMHU PELIETKAMH.
BookoHHBIE CBETOBO/IBI C OPITTOBCKUMHU PEIIETKAMHU.
CeHcopbl Ha OCHOBE ONITUYECKUX BOJIHOBOOB C
(OTOHHO-KPUCTAINTNYECKOU CTPYKTYpOIt

4. Ilepuoanyeckue fomeHnsle cTpykTypsl (I1J1C) B
CETHETO3JIEKTPUUECKUX KpHUcTauiax. MeTobl
(hopMHUpPOBaHNS UHAYLIMPOBAHHBIX IOMEHOB U
MEPUONYECKHUX JOMEHHBIX CTPYKTYp B
CETHETO3JIEKTpHUKaX .PacrpocTpaHeHne u reHepanust
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ontrdeckux BojH B I1JIC BonH. Henunelinbie
ontuueckue 3pdexts B [1/1C

5.HaHOTEXHOJIOIrMY — KIIIOYEBBIE TEXHOJIOTUH B
TEXHOJIOTHYECKOH peBomonnu X XI-Beka 1 obpa3zoBaHue
HIECTOr0 TEXHOJIOTMYECKOTO YKJIaaa

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIILHO" BEICTABIISCTCS,
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-3. KBaHTOBBI€ YCTPOHCTBA M MOJIEKYJISIPHASL 2JIEKTPOHUKA

®opmbl peanuzanun: [TuceMennas padora

Tun koHTpoIbLHOrO MeponpusiTus: Koinoksuym

Bec koHTpOBbHOrO Meponpusitusi B BPC: 15

IIponenypa npoBeeHnsi KOHTPOJIbHOI0 MepONPUATHSA: {7151 TpOBEEeHNS KOJIJIOKBUYMa 3apaHee
BBIJIA€TCS CIMCOK KOHTPOJIBHBIX BOIIPOCOB JJIS MpeBapUTeNbHOI moarotoBku. Heobxomumo nath
pa3BEPHYTHIE OTBETHl Ha KOHTPOJBHBIE BOIPOCHI U PEIINTh KOHTPOJIbHBIE 3ajaHusl. Pe3ynbTaThl
KOJIJIOKBHYMa (puKcupyroTcs B BeroMocT BAPC-cTpyKTypbl O AUCHUIUINHE.

KpaTKOC CoA€CpKaHMuE 3alaHUA:
IToaroroBUTHCS K KOJUIOKBUYMY 110 BBIZIAHHOMY CIIMCKY BOIIPOCOB. Hcnons30BaTh

PEKOMEH/I0BaHHYIO OCHOBHYIO U JOIMOJIHUTENbHYIO JUTEPATYPY

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: cdepbl IIPUMEHEHUS 1.IIpuHIMIIBI OCTPOEHUSI KBAHTOBOTO KOMIIBIOTEPA,
HAaHOTEXHOJIOT U, HaHOMaTe- OCHOBHBIE ITOIXO0/IbI K cO3/1aHnt0. KBaHTOBBIE
pHAJIOB M CTPYKTYp Ha MX OCHOBE BbuncieHus. Cxema uaeaqbHOro KBaHTOBOTO

OpU CO3/1aHUM  (PYHKIMOHAIBHBIX kommnbioTepa. KyouTsl. YTo Takoe KBaHTOBOE
YCTPOMCTB Pa3IM4HOTO MIPEBOCXOJICTBO?

Ha3HAYECHUS 2.KBaHTOBBIE KOMMYHUKALIUK JUIS 3aLIUILIEHHON

nepenaun nHopmanuu. Ksanrosas kpunrorpadus u
3alUTa JaHHBIX

3.KBaHTOBBIE CEHCOPBI: MUHHUATIOPHBIE U
YyBCTBUTEIbHBIE TaTUNKU.JIaBUHHBIN OHO(DOTOHHBIH
JETEKTOP ¥ KBAaHTOBBIN JaTUHMK CIIyYalHBIX YHCEJI.
4.IlepcnieKTUBBI OITYIPOBOAHUKOBON U MOJIEKYJIAPHOU
1eKTpOHUKU. OTHOIEKTPOHHBIE YCTPOMUCTBA.
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MonekynsipHble MaTepHalibl U CTPYKTYPBI IS
OITORJIEKTPOHUKHU

5.YraepoaHbie HAHOCTPYKTYPBI JUIsl MOJIEKYJISIPHOM
anekTpoHuKku. CTpyKTypa U CBOICTBa (yIIEPEHOB.
VYrnepoaHbie HAHOTPYOKU. DJIEKTPOHHAS CTPYKTYpa,
SHEPreTUUECKUM CIIEKTP U IPOBOJUMOCTh HAHOTPYOOK.
HanosnexktpoMexaHuueckue ycTpoiicTBa Ha OCHOBE
yIIIepOAHBIX HaHOTPYOOK. [Ipumenenue rpadena
6.KBaHTOBBIE TOUKH — HAaHOPa3MEPHBIE CEHCOPHI IS
MEIULUHBI U OMOJIOTHH

7.Matepuaisl 1 yCTPOHCTBA MOJICKYJISIPHOM
ANEKTPOHUKU. MOIEKYIbI-TPOBOAHUKN U MOJIEKYJIbI-
M30JTOPBL. MONEeKybI-a1u01bl. MoJIeKyIbl-
TPAH3UCTOPBI. MOJIEKYIISIPHBIE JIEMEHTHI NAMSITH

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIETBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-4. O61ue npo06;emMbl JHepreTHKM 1 HaHOTexHoIoruu. HanocTpykTypHbIe
MaTepHuaJbl B i/IePHO JHEPreTuKe

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpobLHOrO Meponpusitus: Koinoksuym

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIponenypa npoBeieHnsi KOHTPOJIbHOIO0 MepONPUATHSA: /{7151 TpOBEEHNS KOJIJIOKBUYMa 3apaHee
BBIJIAETCS CIIMCOK KOHTPOJIBHBIX BOIPOCOB JUIS ITPeIBAPUTENbHOM moarotoBku. Heo6xonnmo ymersb
JaTh pa3BEPHYTHIE OTBETHI HA BCE KOHTPOJIbHBIE BOMPOCHI BO BpeMsi OOCYKIEHHUS Ha 3aHSATHH.
Pe3ynbraThl KOJUIOKBUYMa GUKCUPYIOTCS B Be1oMocTH BAPC-CTpyKTyphI 110 TUCHUIUIMHE.

KpaTlcoe CoA€cpKaHME 3alaHUA:
IToaroroBUTHCS K KOJUIOKBUYMY 110 BBIIAHHOMY CIIMCKY BOIIPOCOB. Hcnons30BaTh

PEKOMEHI0BaHHYIO OCHOBHYIO U JIOMOJIHUTENIBHYIO JTUTEPATYPy

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: MIPUHIUIIBI paboThI 1.OcHOBHBIE ITPOOIIEMBI SHEPTETUKH, PealIbHbIE U
COBPEMEHHOIO  aHAJUTHYECKOIO MOTEHIIMAJIbHbIE BO3MOKHOCTH HAHOTEXHOJIOTUH JJIS1 UX
000pyJIOBaHUs,  MCIIOJIb3YEMOIO pelieHus
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JUISL pellieHUs] Pa3InYHbIX HAy4YHO-
TEXHHUYECKUX 3a1ad B o01actu
HAHOTEXHOJIOTUI B
HSHEPreTUYECKUX CUCTEMAX

2.Hanomarepuainsl JJ1s1 3allIUTHI OT PEAKTOPHOTO,
KOCMHUYECKOTO U APYTUX UCTOYHUKOB HOHU3UPYIOLIETO
W3ITy4eHUs

3.Coznanue >PEeKTHUBHBIX OTpaXKaTeJIeH HEUTPOHOB
HHU3KUX SHEPTUH

4.KoMno3u1roHHbIe MaTepUabl HA OCHOBE HUTEBUHBIX
HAaHOCTPYKTYP

5.Co3taHue HOBOTO BBICOKOIUIOTHOTO I/IEPHOTO TOILJIMBA
C HaHOA00aBKaMHU, TOTJIMBHBIX KOMIIO3UILIMN IS
TETUTOBBIACTISIONNX cOOPOK akTUBHOW 30HBI ADC.
Coznanue HOBOTO Kjlacca CMEIIAHHOTO ypaH-
mryToHueBoro okcuanoro toruea - MOKC (ot «MOX»
- mixed oxides).

YMers: [POBOAUTH OLICHKY
11apaMeTpoB HAaHOPa3MEPHBIX
CHCTEM U YCTPOWMCTB KakK 4YacTu
SHEPreTUYECKON CUCTEMBI

1.Co31aH1e HAaHOJUCIIEPCHBIX MaTEpUAJOB
KOHCTPYKLIMOHHOT'O U (DyHKIIMOHAJILHOI'O Ha3HAYCHMS.
[upkoHueBble CIIaBhI 1S TBAJIOB. JucnepcHo-
ynpouHeHHble okcugamu (Y O)
(beppUTHOMAPTEHCUTHBIE CTAIN WIIM HAHOAUCTIEPCHBIE
Y O-cramu. MccnenoBanre cTaOMIBHOCTH CUCTEM,
AMEIOIINX HaHOMACIITaOHBIE 0COOEHHOCTH, 0Co0ast
CTabWIBHOCTh HaHOKJIAacTepoB B JIY O-cransx.
2.WccnenoBanue u pa3paboTKa MaTEPUATIOB /IS
OBICTPBIX PEAKTOPOB U OYIYIIUX PeaKTOPOB 4-ro
nokoJieHus. VMccnenoBanue paguanuoHHO-
UHAYLMPOBAHHOW MUKPOCTPYKTYPBI.
MuKpoCTpyKTYpHbIE IPEICKA3aHNUsI BO3MOXHOCTH
IPOAJICHUSI CPOKA IKCIUTyaTallud PEaKTOPOB, KOpPITyca
(oxpynurBaHuE), BHYTPUKOPITYCHBIE CTATIU
(pacmyxaHnue).

3.HanomemOpaHb! 1 HAHODUIBTPHI IS TEXHOJIOTUIN
obpamienus ¢ OSAT u PAO, kepamuueckue Matepuabl
JUISL TO’KUTaHMsI pa- TUOJIMTUYECKOTO BOAOPOIA.
4.Hanonatuuku n HanoceHcopsl uid @3 u ACY TII
ADC. HoBble BO3MOXHOCTH IS TOBBIILIEHUS TAKTHUKO-
TEXHUYECKUX XapaKTEPUCTHK CUCTEM O€30MacHOCTH U
oxpanbl ADC.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5

Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3Hanus; OueHkKa "oTIMYHO" BBICTABIISETCA €CIIN 3aJJaHUe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHka "y10BIeTBOPUTENILHO" BHICTABIISAETCS
€CJIM 3aJjaHUE MPEUMYIIECTBEHHO BBITIOJIHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-S. IIpeacraBiienne NUCbMEHHOM Pa00ThI 10 IKOHOMUYECKUM M TEXHOJIOTHYECKUM
MepCneKTHBAM HAHOTEXHOJIOTHI U HAHOMATEPHUAJIOB

®opmbl peanauzanuu: [lucemMennas padora

Tun KoHTpPoJIBLHOr0 Meponpusitusi: Pedepar

Bec koHTpobHOr0 Meponpustusi B BPC: 40

IIpouenypa mpoBeaeHHs1 KOHTPOJIBHOIO MepPONPHATHA: BblgaeTcs CHMCOK Te€M INHCBMEHHBIX
pabot, TpeOoBaHMA K OG(OPMICHHIO M COJIEPKAHMIO, CPOKH TMPEACTaBICHHUS (K TSATOMY
KOHTPOJBHOMY MEpOIpHATHIO). PekoMeHIlyeTcss OCHOBHAasi M JOMNOJHUTENIbHAs JUTeparypa I0
KaXKJI01 TEME .

Kpartkoe cogepxanue 3a1aHusi:
BBITIOTHUTE CAaMOCTOSITENTEHYIO HAYYHO-UCCIICIOBATEILCKYIO pa0OTy 1O BEIOpAHHOM TeMe Ha
OCHOBE TIIATEIbHO MPOPAOOTAHHBIX JUTEPATYPHBIX HCTOYHUKOB, PACKPBITh CYTh HCCIEAYEMOM
POOJIEMBI, TPUBECTH PA3TUYHbBIC TOUYKH 3PCHUS, CICTaTh BBIBOIBI, 000OIICHHSI.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTn: OITPENEIATH 1.Bausitnue HaHOTEXHOJIOTHI Ha CTAaHOBJIECHHE HOBOT'O
MePCIEKTUBHBIE HaIpaBJICHUS TEXHOJIOTMYECKOTr0 YKJIa/la B MUPOBOIN SKOHOMHUKE.
WCCJIEIOBAaHUN U pa3paboOTOK B 2.HaHOKpHUCTAIUNTMYECKHUE MOKPHITHS B IPOMBIIIIICHHOCTH
obnactu HAHOTEXHOJIOTHI H 3.PacnpocTpaHeHre HAaHOTEXHOJIOTUIM B METUIIMHE U
HaHOMAaTEPHAJIOB, pa3padaThIBaTh (dapmarieBTHKE.

MPaKTUYECKUE PEKOMEHAIUU 10 4 HaHOTEXHOJOTUHM U HAHOMATEpHUaJIbl B SHEPreTUKE U
HCIIOJIE30BaHUIO pe3yJIbTaTOB SHEPreTUYECKOM MAlIMHOCTPOEHUH.

Hay4HBIX MCCIIEIOBAaHUN 5.CoBpemMeHHbIE pa3padO0TKH KOHCTPYKIIMOHHBIX U

(YHKIIMOHATBHBIX HAHOMATEPUAJIOB.

6.BoenHble mpuMeHeHHs U 0€30IacHOCTh
HaHOMAaTEpHaJIOB.

7.KBa3zukpucrananyeckue HaHoMaTepualbl s
AIBTEPHATUBHOM M BOJIOPOJHOMN SHEPrETUKH

8.HoBble oprannueckne HaHOMaTepHallbl U UX
MIPUMEHEHHUE.

9.ITonmumepHBIE HAHOKOMITO3UTHBIE U TJIEHOYHbIE
MaTepUabl Ui HEIUHEHMHBIX ONTHYECKUX U MarHUTHBIX
CHCTEM, CEHCOPOB U MeOpaH pa3IMyHOrO Ha3HAUEHUS.
10.ITpoMbInIIEHHOE TPUMEHEHUE CBEPXTBEPIBIX
MTOKPBITUI

11.Mcnonp30BaHre HAHOTEXHOJIOTHH IS ITOBBIIIEHUS
MIPOU3BOIUTEIILHOCTH CUCTEM Iepeaun, 00paboTKu 1
XpaHeHus: ”HGOpMaIuu, CO3JaHNe HOBBIX apXUTEKTYpP
BBICOKOIIPOU3BOIUTENBHBIX YCTPOUCTB.
12.CynepruapodhoOHbIe MaTepUaIbl ISl SHEPTETUKH U
JAPYTUX OTPacCIIEH.

13.®0TOHHBIE KPUCTAJUIBI U UX UCIOJIb30BAHKUE B
TEXHHKE.

14.IlepcnieKTUBBI UCTIOIB30BAHNS HAHOTEXHOJIOTHI B
JJIEKTPOHUKE U ONTOIIEKTPOHUKE.

15.1ToBBIMEeHNEe HaAS)KHOCTH MAIlIMH ¥ MEXaHHU3MOB 3a
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‘ CUET HAaHOTEXHOJIOTHI 1 HaHOMATCPHUAJIOB.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 32124

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsera

3K3AMEHAIII/IOHHI>II71 BUWJIET Ne 12 . YT1Bepxkaaro:
Kadenpa HU3KHUX TEMIIEPATyp . 3aB. kadenpoii
HNY Jucrumimaa DKOHOMHYECKHE U TEXHOJIOTHICCKHE TIEPCIICKTHUBEI
«MDHW» | HAHOTEXHOJIOTHM U HAHOMATEPUAJIOB
“17 > auBaps
QaxynpTeT HUTAD 2019 1.

1. TlepcreKkTHBBI HCIIOIB30BAHUS HAHOTCXHOJIOTHI B AJICKTPOHHUKE U ONTO3JICKTPOHUKE.
CoBpeMeHHbIe TpaH3uCTOPhl. CBEPXIPOBOJHIUKOBHIE KBAHTOBBIC KOMITBIOTEPHI.

2. KoHkpeTHbIe NpuMepHI TATEHTOBaHUS B chepe HAaHOTEXHOJIOTUH, opopMIIeHHE 3asBKH Ha
MIOJTy4YeHHUE MaTeHTa.

IIpoueaypa npoBenenust

B »K3aMeHalMOHHBIX OWJIETaX IO TUCIMIUIMHE COAEPIKATCS BOIPOCHI, TPEOYIOIIUE KPATKOTO
OTBETa WJIHM Pa3BEPHYTOro OObsiCHEHMs. KaxaoMmMy CTYIEHTY NpeAoCTaBIseTCs] BO3MOXHOCTh
CIIy4aifiHBIM 00pa3oM TMOJIYYUTh OJMH W3 DK3aMEHAIMOHHBIX OWJETOB. BpeMs Ha mMOATOTOBKY
oTBeTOB - He MeHee 30 MuHyT. B mporecce ycTHOro orBeTa CTYACHT JenaeT HEOoOXOJMMbIC
KOMMEHTApUHU K CBOUM 3aUCSIM M OTBEYAET Ha YTOUHSIOIIUE U TOTIOTHUTEIbHBIC BOMPOCHL.

|. Ilepeuens komnemenyuil/unOuUKamopo8 u KOHMPObHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: NJ-4nx-2 CrnocobeH mpuHUMAaTh U 0OOCHOBBIBAaTh KOHKPETHBIE
TEXHUYECKHE PELICHUs IIPU BBIOOPE CXEMHBIX pelleHUi 1 000pyA0BaHUS ISl HAHOPa3MEPHBIX
YCTPOICTB

Bonpocel, 3aganus
1.0Oco0eHHOCTH ¥ TeHICHIINH HAYYHO-TEXHUYECKOT0 pa3BUTHs. Kiaccel BaxkHEHIIMX
texHojoruit XXIB. HaHOTeXHOJIOTHH — KITI0YeBOW (haKTOp HOBOTO TEXHOJOTHYECKOTO YKIaaa
B DKOHOMUKE.
2.CtpaTernyeckue mporHo3sl 0 HAHOTEXHOJIOTUSIM U HaHONpoaykTaM. HannonaabHbie
MPOTPAMMBbI Pa3BUTHUSI HAHOUHAYCTPUH. POJIb HAHOTEXHOJIOTUH B COBEPIIEHCTBOBAHUH
BOCHHOM M TPAXKIaHCKON TPOMBIIILIEHHOCTH.
3.M3MeHeHne CTPYKTYphl BaIOBOIO BHYTPEHHETO MPOYKTa B CTOPOHY YBEJIUYECHUS
HayKOEMKOU MPOAYKLIHH. ['0Cy1apCTBEHHBIE U YaCTHBIE HHBECTULIMY B HAHOTEXHOJIOTUH.
4.0OnpeneneHre MepCIEKTUBHBIX HAMIPABICHUHN UCCIIEIOBAaHUM U Pa3pabOTOK B HAHOOOIACTH.
dopmupoBanue HHPPACTPYKTYPHI st opranu3anuu 3OPeKTUBHBIX GyHIaMEHTATBHBIX
HCCIIETOBAHU M, TOMCKA BO3MOKHBIX TPUMEHEHUN UX PE3YIbTATOB, PA3BUTHS HOBBIX
HAaHOTEXHOJIOTHM U UX KOMMEPLHAIU3ALINH.
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5.Hayunbie opranu3zanuu U UHCTUTYTHI, CHCIUANTU3UPYIOIINECS HA HAHOTEXHOJIOTMYECKUX
paspaboTtkax. [IpoBeneHne MapKeTHHTa UCCIICIOBAHUN U pa3pab0TOK. 3aKI0ueHNe
KOHTPAKTOB HA HAYYHBIC U TEXHOJOTUICCKUE pa3pabOTKH.

6.YmpaBiieHne THHOBALIMOHHBIMU HAHOTEXHOJIOTMUYECKUMHU MTpoekTamMu. OcoOeHHOCTH
YIpaBICHUS MPOCKTAMHU C HAHOTEXHOJIOTUYECKOW TOMHUHAHTOW. OTOOP MPOEKTOB. AHAIH3
puckoB. @opMbI PUHAHCUPOBAHUSI IPOSKTOB. Y POBEHBb TEXHOJIOTUH.

7. TexXHOJIOrM4eCKHe NEPCIEKTUBBI HAHOTEXHOJIOTU U1 HAHOMATEPUAIIOB 110 OTPACISAM
IIPOMBIIUIEHHOCTH. TE€XHOJOTUH YIPABICHHS CBOMCTBAMU MaTE€pPUAJIOB HAMPABICHHBIM
U3MEHEHUEM CTPYKTYPBI.

8.MudopMalinoHHbIE TEXHOJIOTHUHU: UCTIOIb30BaHUE HAHOTEXHOJIOTUN IS TOBBIIICHUS
MIPOU3BOUTEIILHOCTH CUCTEM Tepeaadn, 00pabOTKH U XpaHEeHUs HH(POPMAIUH, CO3JaHUE
HOBBIX apXUTEKTYP BBICOKOIIPOU3BOAUTENIBHBIX YCTPOUCTB.

9.MaruuTtHble HOCUTENU HHPopMaIuu. bronorndeckue MPUHIMITEI 00Pa0OTKU HHPOPMAITHH.
10.Texnonornyeckue 0COOEHHOCTH HAHOCTPYKTYPUPOBAHHBIX MaTepuanoB. Heopranuyeckue
HAaHOCTPYKTYPUPOBAHHBIE MAaTEPUAIIBL: MTOTYYEHUE, KOMIIO3UThI, HAHOCTPYKTYPUPOBAHHAS
KepaMHKa, YriiepoJHble MaTepuaibl, 0COOCHHOCTH MEXaHUYECKOTIO MOBEACHUS, IPUMEPHI
11.ITomumepHBIE HAHOCTPYKTYPBI: CUHTE3, CIICITU(PUICCKIEC CBOHCTBA HAHOCTPYKTYPHUPOBAH-
HBIX TIOJTUMEPHBIX MaTEPUaJIOB, TEPMOAIIACTOILIACTHI, OJIOK-COMOIMMEpHas IuTorpadus,
MOJIMMEPHBIE HAHOKOMITO3UTHI, IIOJTUMEPHBIC IETKU

12.HaHOTEXHOJIOTHH B MOTPEOUTENHCKUX TOBapax U MpobdiieMa rio0anbHON
KOHKYPEHTOCIIOCOOHOCTH

Matepuanbl 1Jisl IPOBEPKH OCTATOYHbIX 3HAHUM
1.OxorHoMuYeckuit 3pPEeKT OT UCTIOTH30BAHUS HAHOTEXHOJIOTHIA B MAIITMTHOCTPOCHUH, B
JBUTATENIECTPOCHUH U aBTOMOOMIBHON MPOMBIIUIEHHOCTH.
2.Coznanne BhICOK09()(DEKTUBHBIX HAHOTIPETIAPATUBHBIX ()OPM U CIIOCOOOB JOCTaBKH
JIEKapPCTBEHHBIX CPEJICTB K O4ary 3a00JjieBaHusl.
3. TOKCMYHOCTbH BEIIECTB B HAHOUCIIEPCHOM COCTOSIHUH.
4.Hanomatepuaisl Juis MEAULIMHCKON TEXHUKU: pa3paboTka CpeICTB TUarHOCTUKHY,
IIPOBEJICHNE HETPaBMaTHUECKUX OIEpalfii, CO3JaHNe NCKYCCTBEHHBIX OPraHOB
(KOHCTPYKIIMOHHBIE HAHOMATEPHAIIBI).
5.KomMmepumanuzanus pe3yabTaToOB HHTEIUIEKTYaJIbHOM JIeATEeNbHOCTH U UHTEIUIEKTyallbHas
COOCTBEHHOCTh B 00JIACTH HAHOTEXHOJIOTHI 1 HAHOMATEPHAJIOB.
6.ITarenToBanme 0COOBIX OOBEKTOB MPOMBIIIIICHHOM COOCTBEHHOCTH — BBICOKOTEXHOJIOTHUHBIX
CUCTEM, HAHOTEXHOJIOTUI, HAHOMATEPUAJIOB, HAHOIIPOYKTOB, HAHOIIPOLIECCOB.
7.HaHoTexHOJIOTHH B MOTPEOUTENIHCKUX TOBapax M MpoodyieMa rio0aabHOM
KOHKYPEHTOCIIOCOOHOCTH

2. Komnerenuust/Muaukarop: M/1-3nk-3 CriocobeH mpoBOANTH KOMITJIEKCHBIN aHAIN3
HaHOPAa3MEPHBIX CUCTEM U YCTPOICTB KAK YACTH SHEPIeTHUECKOU CUCTEMBI

Bomnpocsl, 3aganus
1.Pa3BuTHE HaHOHAYKH, HAHOMPOIYKTOB M HAHOTEXHOJIOTHH. YIIyUIlleHHe CYIeCTBYIOLIINX
TEXHOJIOTUH W IPUHIUITHAIBHO HOBBIC TIPOIYKTHI. [IprBecTH mpumepsI
2.IlepcieKTUBBI HCIIOJIB30BAHUS HAHOTEXHOJIOTUH B DJIEKTPOHUKE U ONTONIIEKTPOHHUKE.
CoBpemeHHbIe TpaH3UCTOPbl. CBEpXITPOBOAHUKOBBIE KBAHTOBBIE KOMITbIOTEPHL. MoJeKynsapHas
AIIEKTPOHUKA.
3.9xoHoMHUYeCKU AP (PEKT OT UCTIOTH30BAHMS HAHOTEXHOJIOTHI B MAITMHOCTPOCHUH, B
JIBUTATENIECTPOCHUHU M aBTOMOOMIBHOM TPOMBILIIEHHOCTH.
4. HaHOTEXHOJOTHH JJIS LIeJIeN TPaKTHYECKON MEIUIIMHBI. bBHOHAHOTEXHOJIOTHH.
5.Co3nanue BbICOKOA((EKTUBHBIX HAHOIIPETIAPATUBHBIX (POPM U CITOCOOOB T0CTaBKH
JIEKapCTBEHHBIX CPEJICTB K o4ary 3a00JieBaHusl.

6. TokcuyHOCTH BCIICCTB B HAHOAUCIICPCHOM COCTOSTHUU.
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7.MarauTHble HAHOMATEPHUAIIBI B MEAULMHE. MarHUTO-)KUAKOCTHASI TUIIEPTEPMHUSL.
8.Hanomarepuasl Aji1 METUIIMHCKON TEXHUKU: pa3paboTKa CPeJCTB JUArHOCTUKH,
MIPOBE/ICHUE HETPABMATHUYECKUX OIEpaIid, CO3JJaHuE UCKYCCTBEHHBIX OPTaHOB
(KOHCTPYKIIMOHHBIE HAHOMATEPHAIBI).

9.Kommepumanuzanus pe3yJibTaTOB UHTEIUIEKTYIbHOU JEATEIbHOCTH U UHTEIJICKTyalIbHAast
COOCTBEHHOCTDH B 00JIaCTH HAHOTEXHOJIOTUH U HAHOMATEPUaJIOB.

10.ITarenTOBaHNE OCOOBIX OOBEKTOB MPOMBIIIJICHHOW COOCTBEHHOCTH —
BBICOKOTEXHOJOTUYHBIX CUCTEM, HAHOTEXHOJIOTUH, HAHOMATEPUAJIOB, HAHOIIPOAYKTOB,
HaHOIIPOLIECCOB.

11.KoMmmeprinanu3amnus HHTEIUIEKTYaIbHON COOCTBEHHOCTH B c(hepe HAaHOTEXHOIOTHA.

MarepuaJsbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM
1. Knaccudukanus HanoctpykTyp. HynemepHble cTpykTypbl. MaTepHaisl 0JTHOMEPHbIX
CTPYKTYp. JByMepHbI€ HAHOCTPYKTYPHI.
2.0co0EHHOCTH U TEHJICHLIMU HayYHO-TEXHUYECKOro pa3BuTHs. Kiaccsl BakHeHIImx
texHojoruii XXIB. HaHOTEXHOJIOTHH — KIFOYeBOU (HaKTOP HOBOTO TEXHOJOTHIECKOTO YKIIa1a
B DKOHOMHKE.
3.CrpaTernyeckue NporHo3bl 10 HAHOTEXHOJIOTUSIM U HaHoNpoaykTaM. HannonanbHble
IpOrpaMMbl pa3BUTHs HAHOUHAYCTPUH. POJIb HAHOTEXHOJIOIUH B COBEPILICHCTBOBAaHUU
BOCHHOH U I'PaXAAHCKON MPOMBIIIEHHOCTH.
4.0mpenenenue nepcreKTUBHBIX HAalPaBIeHUI UCCIeI0BaHUN 1 pa3pabOTOK B HAHOOOIaCTH.
dopmupoBanue HHOPACTPYKTYPHI ISl OpraHu3auu d3PPeKTHBHBIX (QyHIaMEHTAIBHBIX
UCCIICIOBaHUM, TTOMCKA BO3MOXKHBIX IPUMEHEHUH UX pe3ysIbTaTOB, Pa3BUTHUS HOBBIX
HAHOTEXHOJIOTUI U UX KOMMEpLUAIU3AIIH.
5.YnpaBieHue MHHOBAllUOHHBIMM HAaHOTEXHOJOTHUECKUMHU NTpoeKTaMu. OCOOEHHOCTH
yIpaBiIeHUS MPOEKTaMHU C HAHOTEXHOJIOTUYECKON TOMUHAHTON. OTOOp MpoeKTOB. AHANINU3
puckoB. ®opMbl hrHAHCHPOBAHUS MPOEKTOB. Y POBEHb TEXHOJIOTHIA.
6. TexHonornueckre NepereKTUBbl HAHOTEXHOJIOTUI U HAHOMAaTEPUAJIOB IO OTPACIISIM
IIPOMBIIIIIEHHOCTH. TE€XHOIOIMH YIPaBIE€HUs CBOMCTBAMU MaTEPHUaJIOB HAIIPaBJICHHBIM
U3MEHEHUEM CTPYKTYpBHI.
7 IlonumepHble HAHOCTPYKTYpPBI: CUHTE3, Clielln(puUYecKre CBOUCTBA HAHOCTPYKTYPHUPOBAH-
HBIX TIOJIMMEPHBIX MaTEpUajIoB, TEPMOAIIACTOIIIACTHI, OJIOK-COMIOIMMEPHAs IuTorpadus,
MIOJIMMEPHBIE HAHOKOMITO3UTBI, TIOJTUMEPHBIE IETKU
8.IlepcriekTHBBI UCTIOIB30BAHUSI HAHOTEXHOJIOTHI B 3JIEKTPOHUKE U ONTORJIEKTPOHHUKE.
CoBpemeHHbIe TpaH3UCTOPBI. CBEPXIIPOBOAHUKOBBIE KBAHTOBBIE KOMIIBIOTEPBI. MONEKyIIsIpHAsT
AIIEKTPOHUKA.

II. Onucanue wikanvt oueHusanus

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6binoaHeHus 3nanus: Paborta BBITOIIHEHA B paMKax "TIPOJBHHYTOTO"
ypoBHsL. OTBETHI JaHBI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHHH

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaiia ecTh He3HAUUTEIbHBIC
HETOCTATKH

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIMOTHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BBITIOJTHEHA BEPHO. HA BOIPOCHI YTIIYOJIEHHOTO YPOBHS
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Oyenka: 2
Onucanue xapakmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIH BBITIOJTHEHA
MPEUMYIIIECTBEHHO HETPABUIHHO

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy
HToroBast oneHKa IO KypcCy BBICTaBJISIETCSI HA OCHOBE OLIEHKM 3a IIPOMEXYTOUHYIO aTTECTaLUIO.

Bo3moykeH ciydaif, Korja B CHJIy 3HAYUTEIBHO OTJIMYAIOMICHCS TEKYIIeW OICHKH MOXET ObITh
MIPUMEHEH MOBBIIIAONIMA UM MOHMKAOIINUNA KOAPPUITUEHT
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