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OINEHOYHBIE MATEPHAJIBI PA

3PABOTAJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn I/I A
Lo UL Bragenew, Mwxannosa W.A. Ut
IIpenoaBaTenn » Mal ¢ Waennibnratop __[R6487a0ab-MikhallovalA-f37cba0 MuxaiinoBa
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TIO/ITUCH)

COI'TIACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB w Ceenewun o Bragensue L3N M3aKn A C
06Pa30BaTeHBH0H i Bnageney OmuTpues A.C. T
IporpaMmael » MO - WaeHTudnkatop R8d0ce031-DmitriyevAS-aaaeae?2 HMI/ITpI/ICB

(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (moamucs) (pacudpoBka
3BaHKE) TTO/ITUCH)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

o Ceeaenun o Bnagensue L3N M3K IO IO
3aBeHyIOH-IHH . Bnageney My3unHa H0.10. : :
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop Re86e9a56-Puzina-4d2acadl Hy3HHa

(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacuudpoBka
3BaHKE) TTO/ITUCH)



OBILIASA YACTD

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

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CiocoOeH mprUMEHSTh PaCUeTHO-TEOPETUUECKHUE U IKCTICPUMEHTAIbHBIC METO/IbI
UCCIICIOBAaHMS AIIEKTPOMArHUTHBIX U TETIO()U3UYECKUX MPOIIECCOB B HU3KOPAa3MEPHBIX
YCTPOMCTBAX U MaTepHaiax
NJ1-4 CriocobeH npuHUMAaTh U 00OCHOBBIBaTh KOHKPETHBIE TEXHHUECKUE PEILICHHS ITPH
BbIOOPE CXEMHBIX pEIICHUN U 000pyI0BaHUS JIsi HAHOPa3MEPHBIX YCTPOICTB

2. I1IK-3 T'0TOB caMOCTOSITENILHO OIPENEATh HAIIPaBJICHUE U XapaKTep MPOBOJUMBIX
UCCIICIOBAaHUM, YIUTHIBATh COBPEMEHHBIE TEHJICHIIMM PA3BUTUS HAHOPA3MEPHBIX CUCTEM U
YCTPOMCTB
NJI-3 CriocobeH npoBOIUTh KOMIUIEKCHBIA aHAJIM3 HAHOPA3MEPHBIX CUCTEM U YCTPOICTB Kak
YaCTHU SHEPTreTUUECKON CUCTEMBbI

K BKJIFOYACT:
AJIS TEKYIIETro KOHTPOJIA YCIIEBACMOCTH:

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. Obume mpobaeMbl SJHEPreTUKN U HAaHOTEXHOJIOIMU. HaHOCTpYKTypHBIE MaTepHasbl B
anepHoi sueprerrke (KomnokBuym)
3. DKOHOMHUYECKHE OCOOCHHOCTH U MEPCIEKTUBbI Pa3BUTHSI HAHOTEXHOJIOTHH.
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 HAHOTEXHOJIOTUI 1 HAHOMATEPUAJIOB

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
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
I1K-2 N-4rik-2 CriocobeH | 3HATh: DKOHOMHYECKHE OCOOCHHOCTH U IMEPCIICKTUBBI PA3BUTHSI HAHOTEXHOJIOTHIA.
MPUHUMATH U 0OOCHOBBIBATH | IJIAHUPOBAHUE Crpateruyeckue MpOrHO3bI M0 HAHOTEXHOJIOTUAM U HAHOIIPOYKTaM
KOHKpPETHbIE  TEXHHUYECKUE | IKCIIEPUMEHTOB, METO/IbI (Komnoksuym)
pelieHuss  Nmpu  BbIOOpe | 00paboOTKH U Knaccudukanus HaHoMatepranioB ¥ 00J1acTeil UX IPUMEHEHUs
CXEMHBIX peneHuin U | cucTeMaTu3anuu (KosmoxBryM™)
o0opynoBaHus JUTSL | pe3ynbTaToB uccinenaoBanuii, | [IpeacraBneHue nucbMeHHON pabOTHI IO IKOHOMUYECKUM U

HaHOPA3MEPHBIX YCTPOICTB

MpEACTaB-JICHUE UX B BUJIC
MIpe3eHTAIHMi, HAyYHBIX
OTYETOB U MyOIMKaIUi
COBPEMEHHBIE HAYUHbIE
JTOCTHKEHHS B 00JIaCTAX
CO3/J]aHUs1, UCCIIETOBAHUS
CBOMCTB HAHOMAaTEPHAJIOB U
HaHOTEXHOJIOTHH TSt
SHEPTETUKH,
SHEPIreTUYECKOTO
MAaITUHOCTPOCHUSI,
3JEKTPOHUKHU U
MOJYIPOBOTHUKOBOM
MPOMBILIIIEHHOCTH

YMeTs:

BBEIOMpATh M 0OOCHOBBIBATH
HCTIOTb30BaHUE
HaHOMATEePHUAIOB U
HAaHOTEXHOJIOTUH NTpU

TEXHOJOTHYECKHUM IMEPCIICKTHBAM HAHOTEXHOJIOTHI U HAHOMATEPHUAJIOB
(Pedepar)




pa3paboTke
(hyHKIIMOHATILHBIX
YCTPOMCTB € 3aJaHHBIMU
XapaKTePUCTHKAMHU
OIPEICIISITh IEPCIICKTUBHEIC
HaIpaBJICHUS UCCIICIOBAHHIA
1 pa3paboTOK B 00JIaCTH
HAHOTEXHOJIOTHH U
HAaHOMAaTEePHAJIOB,
pa3pabaTbIBaTh
MPAKTHYCCKHE
PEKOMEHIAIUH 110
UCIIOJIb30BAHUIO
Pe3yIbTaTOB HAYYHBIX
HCCIIE0OBAHUI

I1K-3

Cnocoben
IIPOBOJUTHE  KOMIUIEKCHBIN
aHanu3 HaHOPA3MEPHBIX
CUCTEM M YCTPOMCTB Kak
4acTH SHEPIreTUYECKOU
CHUCTEMBI

NI-3nk-3

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-TEXHHUYECKHUX 3a/1a4
B 00J1aCTH HAHOTEXHOJIOTUI
B DHEPreTUYECKUX CHCTEMaX
YMers:

DKOHOMUYECKHE 0COOEHHOCTH U MEPCIEKTUBBI Pa3BUTHSI HAHOTEXHOJIOTUA.
Crpateruueckue NporHo3sl 0 HAHOTEXHOJIOTUAM U HAHOIIPOYKTaM
(KonmnokBuym)

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




MPOBOJUTH OLICHKY
rapaMeTpoB
HAHOPA3MEPHBIX CUCTEM U
YCTPOMCTB KaK 4acTH
SHEPreTUYECKON CUCTEMBI
ONPENENATh NEPCIEKTUBHBIC
HANpaBJIEHUS UCCIIEA0BAHUM
1 pa3paboTOK B 00acTH
HAHOTEXHOJIOTUH U
HaHOMaTepHaJoB
MIPUMEHUTEIBHO K
JHEpreTHKe, pa3padaTbiBaTh
MPaKTUYECKUE
PEKOMEHIalluH 10
HCMOJIb30BAHUIO
pe3yabTaTOB HAYYHBIX
HCCIIE0OBAHUI




1I. Cooepicanue oyenounvix cpeocme. ILllkana u kKpumepuu oyenueanus

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 WHpoOpManMs TO KOJUIOKBUYMY: - 3aJayd, Kpyr OOCYXIZaeMBbIX BOIIPOCOB,
NPAaKTUYECKUX 3aJaHMi; - CIHMCOK HCTOYHMKOB IO TeMme (o0s3aTenbHas M JONOJHUTENbHAs
JUTEpaTypa); - MPeAOCTaBISIETCS BOZMOXKHOCTD IOJIyYUTh KOHCYJIbTALMIO MTPENOJABATENs 110 XOAY
IIOArOTOBKH KOJIJIOKBUYMA; - Te€Ma U IUIaH KOJUIOKBUYMA, CIIMCOK BOIIPOCOB; - KPUTEPUHU OLIEHKH
OTBETOB Ha KOJUIOKBHYMe. KOJUIOKBHYM 1O 3KOHOMHYECKHMM OCOOEHHOCTSIM W IEPCIEKTHBAM
pa3BUTHSI HAHOTEXHOJIOTHM Ha3HAYaeTCsl Ha JIBE Naphl (J1Ba 3aHATHS)

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

HAaHOTCXHOJOI'MYCCKUMHU NNPOCKTAMU

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: COBPEMEHHBIC HAy4YHBIC 1.0co0eHHOCTH ¥ TeHACHIIMN HAYYHO-TE€XHUYECKOTO

JOCTHIXKXCHUSA B 001acTax CO31aHus,

pazButus. Kiacceol BaxkHermux texnonoruid 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 Pa3BUTHS HAYKU U TEXHUKHU.

IIOJIYIIPOBOJHUKOBOM 3.Havasno ucrionb3oBaHMsi HAHOTEXHOJIOTUH 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 HAHOTEXHOJIOTUSAM U
HaHOIIpOAyKTaM. HannmoHanpHbIE IPOrpaMMbl 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
HaHOMATEepPHaJIOB MPUMEHUTEIHHO
K DHEpreTuke, pa3padaTbiBaTh
NPaKTUYECKHE PEKOMEHJAIMHU TI0
HCIIOJIb30BaHUIO pe3yIbTaToB
HaYYHBIX UCCIIeIOBaHUN

HaHOoTexHoJoruu B Poccun. 3mMeHneHue CTpykTypsl
BAJIOBOTO BHYTPEHHETO IIPOJIYKTA B CTOPOHY YBEIMYECHHUS
HayKOEMKOHU MpOAYKIMH. ['0Cy1apCTBEHHBIE U YaCTHBIE
VHBECTUIMU B HAHOTEXHOJIOTUU. Y4aCTHE
MIPOMBIIIIEHHBIX, OOIIECTBEHHBIX, BEHUYPHBIX
opraHusanuii B QopMHUpOBaHUU PhIHKA HAHOIIPOJAYKTOB U
ero HHQPaCTPyKTyphl

2.2xonorust HaHomarepuanoB. CBOMCTBa
HaHOMAaTEpPHAJIOB, OIIPEACIAIOIINE UX B3aUMOIEUCTBHE C
00BEeKTaMU OKpYXKaroIen cpeapl. MeTompl




HKOTOKCUKOJIOTUYECKOTO UCCIIE0OBAHUS U OLIEHKA
PHUCKOB BO3CHCTBUS HAHOMATEPUAIOB M HAHOYACTHUI HA
OKpY’KaloIlylo cpey U yenoBeka. OTHOIIEHUE
HACEJICHHS K pacIipeIeIeHUI0 HAHOTEXHOJIOT Ui
3.CraHOBIICHHE HAHOUHYCTPUU U pPaHKa
HaHONPOAYKTOB Poccuun. @a3pl KOMMEpLHAIU3ALNT
HaHoTexHoJoruil. HanpasneHus pa3BUTUS pbIHKA U €TO
uHppacTpyKTyphl. BcTpanBanue cucrem cobiTa
HaHOIIPOAYKTOB B JCHCTBYIOLIUE U CO3/IaHUE HOBBIX
KaHAJIOB IUCTPUOYINH

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 CIPABIISIONINECS C IIOCTABICHHBIMY 33/1a4aMy, 3HAHHs MaTepHaa, -
MPAaBUILHO 0OOCHOBAHHBIC TIPUHSATHIE PEIICHUS, - BJIaJICHUE PAa3HOCTOPOHHUMH HABBIKAMH U
MIPUEMaMH BBITIOJTHEHUS MPAKTUYECKUX PadoT.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu 6bINOJIHEeHUs 3HAHUA. - 3HAHKE MPOTPaMMHOI0 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 MaTepralia - 3aTPYJAHEHUS B BBIIIOJIHEHUU
MPAKTUYECKUX 3aJaHUI

KM-2. Knaccudukanusi HAHOMaTepuajaoB M 00J1acTeil X NIPUMeEHEeHUs

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpOILHOTrO MeponpusTus: Koynoksuym

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHUs] KOHTPOJILHOr0 Meponpusitus: CTyaeHTaM 3apaHee cooOuiaercs
cienyomas UHQoOpManus IO KOUIOKBUYMY: - 3aJaud, Kpyr OOCYXKJAaeMbIX BOIIPOCOB,
NPaKTUYECKUX 3aJaHMii; - CIIMCOK HCTOYHMKOB IO Teme (oOs3aTenbHas M JOMOJHHUTENbHAs
JUTEpaTypa); - NPEJOCTABIAETCS BOZMOKHOCTD MOJIyUYUTh KOHCYJIBTAILUIO NIPETIOAABATEINS 10 X0y
MOJATOTOBKH KOJIJIOKBUYMA; - TEMa M IUIaH KOJUIOKBUYMA, CIIMCOK BOIPOCOB; - KPUTEPUHU OLIEHKH
OTBETOB Ha KoyuiokBuyMme. KosulokBuyM 1o kiaccuuKalMd HaHOMATEpUAIOB M 00JacTAM HX
IIPUMEHEHHNS Ha3HAYaeTCsl Ha JBE Maphl (ABa 3aHATHUA)

KpaTKOC CoAECpKaHME 3aJaHUA:
I/ISYIII/ITB HCTOYHHKHU 10 IBYM TEMaM KOJIJIOKBUYMA, ITOATOTOBUTHCA K KOPOTKOMY JOKJIAAy I10

BbIOpaHHBIM TEMaM, MPEACTaBUTh HECKOJIBKO CIIaiI0B Mpe3eHTalun

KoHTpoJibHbIE BOIPOCHI/3a/1aHUSA:

‘ 3HaTh: TUIAHUPOBAHUE ‘ 1.Knaccubukanus HaHOCTPYKTYP ¥ HAHOMATEPHAJIOB.




9KCIIEPUMEHTOB, METOIBI
00paboTKM ©  CHCTeMaTU3alluu
pe3ysIbTaToB HCCIEI0BAHMM,

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

MynbTHANCIUIUIMHAPHOCTh U MHTETPALIUS

2 ITonuTuyeckue, COUaIbHO-I)KOHOMHUYECKHE U
T'yMaHUTApHBIC aCTIEKThl PA3BUTHS HAHOTEXHOJIOTHI
3.MamuHOCTpOeHHE — OCHOBHOM MOTPEOUTENb
00BEMHBIX HAHOCTPYKTYPUPOBAHHBIX MaTEPHAJIOB.
[ToBbllIeHNE HAACKHOCTH MAIIIMH U MEXaHU3MOB 3a CUET
HaHOTEXHOJIOTUIA U HAaHOMATEPHAJIOB
4.HaHoauarHoCTUKa ¥ HAHOMHCTPYMEHTBI JIS
MUKPOOHOJIOTHH ¥ MeTUIIMHBL. HanonekapcTBa u
HaHoOMeuIMHA. KOHCTpYKIIMOHHBIE HAHOMATEPHAIIBI
MEIULMHCKOI0 Ha3HAYEHMUS

5.Cunres, OMOKOHBIOTAIINS M OMOCOBMECTUMOCTD
HaHOYACTHI]

6.HaHoanekTpoHHKA: COBPEMEHHBIE TPAH3UCTOPHI,
KBaHTOBBIC KOMIIBIOTEPHI, AITOPUTMBI U MaTEPHAIIbI JIJIsI
KBaHTOBOT'O KOMIIBIOTEPA, TIEPCIICKTUBBI PA3BUTHS
7.1lpumenenne GyHKIMOHATBHBIX HAHOMATEPHAJIOB.
HanoMexanusmsbl 1 HaHOYCTpOMCTBA. MUKpO- U
HaHO3JICKTPOMEXaHHUeCKHue CUCTeMbl. CEHCOpHBIC
HOBMC

8.MeToIbl HCCIe0BaHMs BEIIECTB B
HaHOKpHUCTaUTHUYeCKOM cocTosiHun: C3M, aBTOMOHHAs
MHUKPOCKOITHSI, CIEKTPOCKOMTUIESCKUE METOIBI,

T (paKIMOHHBIE METOJIBI UCCIICIOBAHUSI, METOIbI
00BEMHOTO MCCICTOBAHUS

YMeTh: BBIOMpPATh U 00OCHOBBIBATH
UCIIOJIb30BaHUE HAHOMATEPHAJIOB U
HAaHOTEXHOJIOTUNA TIPH pa3paboTKe
(GYHKIIMOHATIBHBIX ~ YCTPOWUCTB  C
3aIaHHBIMU XapPaKTCPUCTUKAMU

1.YriepoHble HaHOKIACTEPbl HAHOCTPYKTYPBI, U
HaHOMaTepHalbl (HaHOTPYOKH, (yIIepeHsbl, Pynepursl,
rpaden). Dopma 1 CTPYKTypa HAHOTPYOOK, METO/IbI
nonyyeHus. CBoiicTBa HaHOTpYyOOK. [TpuMeHeHne
HaHOTpYyOOK. ['padhen. CroiictBa. [Ipumenenue.
2.DNeKTpUYECKNE U MAarHUTHBIE CBOMCTBA HAHOCUCTEM U
HaHOMAaTepHaJIOB. DNEKTPONPOBOIUMOCTb TPEXMEPHBIX,
JBYMEPHBIX U OJJHOMEPHBIX HAHOCTPYKTYP.
HamarunueHHOCTh HAaHOKJIACTEPOB U HAHOCTPYKTYP.

D¢ ekt ruraHTCKOro MarHeTOCONPOTUBICHUS
3.0nTHueckue BOJIOKHA ¢ (POTOHHO-KPUCTAITMYECKON
CTpYKTypoil. @OoTOHHBIE KpUCTAILIBL. ONTHYECKHE
BOJIOKHA € ()OTOHHO-KPUCTAJUINYECKON CTPYKTYPOH.
TexHosorus U3roTOBJIEHUS ONTUYECKUX BOJIOKOH C
(OTOHHO-KpUCTAJUTMYECKON CTPYKTYpoil. IIpumenenne
OKB. ®opmupoBanue GOTOHHON 3ampenieHHON 30HbBI
CYOMHMKpPOHHBIMH Op3TITOBCKMMHU PELIETKAMH.
BookoHHBIE CBETOBO/IBI C OPITTOBCKUMHU PEIIETKAMHU.
CeHcopbl Ha OCHOBE ONITUYECKUX BOJIHOBOJOB C
(hOTOHHO-KPUCTAINTNYECKON CTPYKTYpOIt
4.Ilepnonnueckue nomeHusle cTpykTypsl (II1C) B
CETHETO3JIEKTPUUECKUX KpHUcTauiax. MeToabl
(hopMHUpPOBaHNS UHAYLIUPOBAHHBIX IOMEHOB U
MEPUOUYECKUX JOMEHHBIX CTPYKTYp B
CETHETO3JIEKTpHKaX .PacmpocTpaHnenne u renepanus
ontuueckux BosH B [1/IC BonmH. HenuneitHbie
ontuueckue 3pdextsl B [1J1C
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5.HanoTexHOM0rNM — KJIOYEBBIE TEXHOJIOTHUHU B
TEXHOJIOTHUECKOM peBomonnu X XI-Beka 1 oOpa3zoBaHue
HIECTOr0 TEXHOJIOTMYECKOTO YKJIaaa

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHkKa "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHUE
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-3. KBaHnToBbI€e yCTPOHCTBA M MOJIEKYJISIPHAS 3JIEKTPOHUKA

®opmbl peaausanun: [lucemennas padbora

Tun koHTpPOILHOTrO MeponpusaTus: KoymoksBuym

Bec xouTposabHoro meponpusitust B bPC: 15

IIpounenypa npoBeneHnss KOHTPOJIbHOIO0 MEPONPHATHA: /{151 IpPOBENCHNS KOJJIOKBUYMa 3apaHee
BbIJIA€TCSl CIMCOK KOHTPOJIbHBIX BOIIPOCOB JUIS MpeABapuTeNbHON noarotoBku. Heobxonnmo nath
pa3BEPHYTHIE OTBETHl Ha KOHTPOJIbHBIE BOIPOCHI U PELINTh KOHTPOJIBHBIE 3alaHus. Pe3ynbTarhl
KOJJIOKBUYMa (puKcupyrotcs B BeoMocTH BAPC-cTpyKTypbl IO JUCIUIIUHE.

Kparkoe conep:kanue 3a1aHus:
HOI[FOTOBI/ITBC?[ K KOHHOKBI/IYMY 10 BI)II[aHHOMy CHI/ICKy BOHpOCOB. I/ICHOJ'II)SOBaTB

PCKOMEHAOBAHHYIO OCHOBHYIO U JOTIOJHUTCIbHYIO JIUTCPATYPY

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTh: cdepsl IIPUMEHEHUS 1 .IIpyHIMIBI TOCTPOEHUS KBAHTOBOT'O KOMITBIOTEPA,
HaHOTEXHOJIOTHH, HaHoOMaTe- OCHOBHBIE ITOAXO/BI K CO31aHNI0. KBaHTOBBIE
pHAOB U CTPYKTYp Ha UX OCHOBE BbIYHcIeHU. CXeMa UAeaIbHOr0 KBAaHTOBOTO

OpU CO3/1aHuU  (DYHKIMOHAIBHBIX koMmmbroTepa. Kyoutsl. YTo Takoe KBaHTOBOE
YCTPOMCTB pa3InYHOrO MIPEBOCXOJICTBO?

Ha3HA4YCHMS 2.KBaHTOBBIE KOMMYHUKALIUU JUIS 3alIUILIEHHON

nepenaun nHopmaruu. KBantosas kpunrorpadus u
3alUTa TaHHBIX

3.KBaHTOBBIE CEHCOpPBI: MUHUATIOPHBIE U
YyBCTBUTEJbHBIE AaTUYUKU.JIaBUHHBIN OJTHOPOTOHHBIN
JETEKTOP Y KBAaHTOBBIN aTYMK CIIy4YalHBIX YHCEIL.
4.1lepcrieKTUBBI TOJIYIIPOBOJHUKOBOW U MOJIEKYJISIPHON
MEeKTpOHUKHU. OTHORJIEKTPOHHBIE YCTPOICTBA.
MonekynsipHble MaTepHalibl U CTPYKTYPBI IS
OITORJIEKTPOHUKHU

5.¥YrnepoaHsle HAHOCTPYKTYPHI ISl MOJIEKYJIIPHOMN
aneKTpoHuKU. CTpyKTypa U CBOIcTBa QyILIEPEHOB.
YrnepoaHble HAHOTPYOKHU. DJIEKTPOHHAs CTPYKTYpa,
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SHEPreTUYECKUN CIIEKTP U IPOBOUMOCTh HAHOTPYOOK.
HanoanexrpoMexaHuuecKkue yCTpoucTBa Ha OCHOBE
yIJIepoAHbIX HaHOTPYOOK. [Ipumenenue rpagena
6.KBaHTOBBIE TOUKM — HAHOPA3MEPHBIE CEHCOPHI IS
MEIULUHBI U OMOJIOTHH

7.Matepuansl 1 yCTpOHCTBA MOJIEKYJISIPHOM
INEKTPOHUKU. MOIEKYIBI-TPOBOAHUKN U MOJIEKYJIbI-
n30JATOpBL. MosteKymbl-quoasl. MoJieKyibl-
TPAH3UCTOPBL. MOJIEKYJISIPHBIE DJIEMEHTBI NAMATH

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO

KM-4. O61ue npodaeMbl SJHEPreTUKU U HAaHOTeXHoJIoruu. HaHocTpyKkTypHBIE
MaTepuaibl B siIepHOI IJHepreTuKe

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusiTus: Koinoksuym

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIponenypa npoBeieHnss KOHTPOJIbHOI0 MepONPUATHSA: {151 TpOBEEHHS KOJJIOKBUYMa 3apaHee
BBIJIA€TCS CIIMCOK KOHTPOJIBHBIX BOPOCOB JUISl ITPEIBAPUTENBbHOM moaAroToBkH. Heobxonumo ymeTh
JaTh pa3BEPHYTHIE OTBETHI HA BCE KOHTPOJIbHBIE BOMPOCHI BO BpeMsl OOCYKIEHHUS Ha 3aHSATHH.
Pe3ynbTarhl KOIIOKBUYMa (PUKCUPYIOTCS B Be1oMOCTH BAPC-CTpyKTyphI 110 TUCIUIUIMHE.

Kparkoe cogep:xanue 3aiaHus:
IToaroToBUTHCS K KOJUIOKBUYMY T10 BBIIAHHOMY CIIMCKY BOIIpocoB. Mcnonbs3oBaTh
PEKOMEH/I0BaHHYIO OCHOBHYIO U JOIMOJIHUTENbHYIO JIUTEPATYPY

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: MIPUHLIUIIBI paboThI 1.OcHOBHBIE TPOOIIEMBI SHEPTETUKH, PeaSIbHBIE U
COBPEMEHHOIO  AHAJIUTHUYECKOTO MOTEHIIMAJIbHbIE BO3MOKHOCTH HAHOTEXHOJIOTUH JJIS UX
00opy0BaHus, UCITOJIB3YEMOTO penieHus
JUISL PELLIEHUs] Pa3InYHBIX HAy4HO- 2.Hanomatepuansl AJis 3aLUTBI OT PEAKTOPHOTO,
TEXHUUYECKHUX 3ajad B o0nactu KOCMHMYECKOTO M IPYTUX UCTOYHUKOB HOHU3UPYIOIIETO
HAaHOTEXHOJIOTUI B U3JIy4eHUs
DHEPreTUYECKUX CUCTEMAX 3.Co3nanue 3¢ GeKTUBHBIX OTpa)xkaTreaed HEUTPOHOB
HU3KUX SHEPTUU
4. KoMIIO3UIIMOHHBIE MaTEPHUAIIBI HA OCHOBE HUTEBHIHBIX
HaHOCTPYKTYp
5.Co31aHKEe HOBOT'O BBICOKOINIOTHOIO SJIEPHOTO TOIUIMBA
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C HaHOA00aBKaMHU, TOTJIMBHBIX KOMIIO3ULIMN IS
TETUTOBBLACTISAIOMNX cOOPOK akTUBHON 30HBI ADC.
Coznanue HOBOTO Kjlacca CMEIIAHHOTO ypaH-
mryToHueBoro okcuanoro toruea - MOKC (ot «MOX»
- mixed oxides).

YMmeTs: IPOBOUTH OLICHKY 1.Co31aH1e HaHOJUCIIEPCHBIX MaTEpUAJIOB
rapameTpoB HaHOPa3MEepHBIX KOHCTPYKLMOHHOTO U ()yHKIIMOHATILHOTO Ha3HAYEHUSI.
CUCTEM U YCTPOMCTB Kak 4YacTu [upkoHueBBbIE CIIIaBbI 11 TBAJIOB. JlucrepcHo-
SHEPreTUYECKON CUCTEMBI ynpouHeHHbIe okcuaamu (Y O)

(heppUTHOMAPTECHCUTHBIE CTATN WIIM HAHOUCIICPCHBIC
JAYO-cramu. MccnenoBanne cTaOMIBHOCTH CUCTEM,
AMEIOIINX HaHOMACIITaOHBIE 0COOEHHOCTH, 0co0ast
cTaOMIBHOCTH HaHOKJIacTepoB B JIY O-crainsx.
2.MccnenoBanue u pa3paboTka MaTepUaIoB JIs
OBICTPBIX PEAKTOPOB U OYIYIIUX PEaKTOPOB 4-TO
nokoseHus. Mccnenosanue paguanuoHHO-
WHIYIUPOBAHHON MUKPOCTPYKTYPHI.
MUuUKpOCTpYKTYpHBIE MPe/ICKa3aHUus BO3MOKHOCTH
MIPOJUICHUS CPOKA KCILTyaTallii peakTOpoB, KOpIryca
(oxpynurBaHuE), BHYTPUKOPITYCHBIE CTAIU
(pacnyxaHue).

3.HanomemOpaHbl 1 HaHOWIBTPHI AJIS1 TEXHOJIOTUH
obpamenusi ¢ OAT u PAO, kepamuueckrie MaTepHabl
JUTSL IOKUTAHUS pa- TUOJIUTUYECKOTO BOJIOPOIA.

4 Hanonatuuku 1 HaHoceHcophl 11t @3 u ACY TII
ADC. HoBble BO3MOXHOCTH 17151 TOBBIIICHUS TAKTUKO-
TEXHUUYECKUX XapaKTEPUCTUK CUCTEM 0€30MacHOCTH U
oxpanbl ADC.

Onucanue MIKAJbI OLEeHUBAHUS

Ouenka: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS peIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-5. IIpeacraBiieHre NUCbMEHHOH Pad0ThI 0 IKOHOMUYECKHUM M TEXHOJIOTHYeCKHM
MNEPCIIEKTUBaAM HAHOTEXHOJIOTHH U HaHOMATEPHUAJIO0OB

®opmbl peaausanun: [lucpmennas padbora

Tun koHTpoBLHOr0 Meponpusitusi: Pedepar

Bec konTposbHoro meponpusitusi B BPC: 40

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO MeponpusiTusi: BbliaeTcst COMCOK TeM MHUChMEHHBIX
pabotr, TpeOoBaHUS K O(OPMIIEHHIO U COJEPKAHUIO, CPOKU MpeJCTaBiIeHUs (K MATOMY
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KOHTPOJIBHOMY MEpPOIpUATHIO). PekoMeHayeTcss OCHOBHash M JONOJHUTEIbHAS JUTEpaTypa IO
KaKI0U TEME .

KpaTlcoe CodcpiKaHUuE 3alaHUA:
BrimonmsuTs CaMOCTOATCIIbHYIO HAYUYHO-HUCCIIEA0BATCIIbCKYIO pa60Ty 10 BbI6paHHOI>'I TEME Ha
OCHOBC THIATCJIBbHO HpOpa6OTaHHLIX JIMTCPATYPHBIX UCTOYHUKOB, PACKPLITH CYTh HCCHGI[yCMOfI
HpOGJ’ICMBI, IIPUBECTH PA3JIMYHBIC TOUKHU 3pCHUA, CACIATh BBIBOJbI, O606I_HCHI/I$I.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTh: OIIPEIEIATh 1.BimsiHne HAHOTEXHOJOTMH HA CTAHOBJICHUE HOBOTO
MEePCIEKTUBHBIE HaIlpaBJICHUS TEXHOJOTHUYECKOI0 YKJIa/la B MUPOBOM SKOHOMMUKE.
UCCJEIOBAaHUN U  pa3paboTOK B 2.HaHokpHuCTaINIMYECKHUE MOKPHITUS B IPOMBIIIICHHOCTH
obnactu HAHOTEXHOJIOTHI n 3.PacnpocTpaHeHre HAaHOTEXHOJIOTUI B METUIIMHE U
HaHOMATEpPHaJoB, pa3pabaThIBaTh (apmMarneBTHKe.

MPAaKTUYECKUE PEKOMEHAAIUU 10 4 HaHOTEXHOJIOTUH U HAHOMATEPHUAJIbl B SHEPTETUKE U
HCIIOJIE30BaHUIO pe3yJIbTaToOB SHEPreTUYECKOM MAIIMHOCTPOEHUH.

Hay4HbIX MCCIIEIOBAaHUN 5.CoBpemMeHHbIE pa3padOTKH KOHCTPYKIIMOHHBIX U

(YHKITMOHATILHBIX HAHOMATEPHUAJIOB.

6.Boennbie mpruMeHeHus U 6€30MacHOCTb
HaHOMATEPHAJIOB.

7.KBa3uKpUCTAIIINYECKUE HAHOMATEPHUAIIBI JJIs1
aIbTEPHATUBHON U BOJIOPOJHOMN SHEPTETUKH

8.HoBrbIe oprannmueckre HaHOMAaTEPHAIIBI H UX
MIPUMEHEHHE.

9.ITonmmMepHBIC HAHOKOMITO3UTHBIC U TUICHOYHBIE
MaTepUabl 11 HETMHEHHBIX ONTHYECKUX U MarHUTHBIX
CUCTEM, CEHCOPOB M MEOPaH Pa3IMYHOTO Ha3HAUCHUSI.
10.ITpomblliuIeHHOE TIPUMEHEHHE CBEPXTBEPABIX
MTOKPBITUI

11.Mcnionp30BaHNE HAHOTEXHOJIOTHUIA JJIs TTOBBIIICHHS
MTPOU3BOIUTEIIEHOCTH CUCTEM Tepeaaun, 00pabOTKHU U
XpaHeHus: ”HGOpMAIUH, CO3JJaHIE HOBBIX apXUTEKTYP
BBICOKOITPOU3BOIUTEIIBHBIX YCTPOUCTB.
12.CyneprunpodoOHbie MaTepuaibl A JHEPTETUKHU U
JIPYTUX OTPacieu.

13.DoTOHHBIE KPUCTAILIBI U UX UCIIOJIb30BAHKE B
TEXHHKE.

14.IlepcrieKTUBBI UCTIOIH30BAHUS HAHOTEXHOJIOTHIA B
AIIEKTPOHUKE U ONTOIJICKTPOHUKE.

15.IToBbIlIeHNE HAACKHOCTH MAIIMH U MEXaHU3MOB 3a
CYeT HAHOTEXHOJIOTUH ¥ HAHOMATEPUAJIOB.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinoanenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABIISCTCA
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

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, ohopMiIeHHE 3asBKH Ha
MIOJTy4YeHHUE MaTeHTa.

IIpoueaypa npoBenenust

B »K3aMeHalMOHHBIX OWJIETaX IO TUCIMIUIMHE COAEPIKATCS BOIPOCHI, TPEOYIOIIUE KPATKOTO
OTBETa WJIHM Pa3BEPHYTOro OObsiCHEHMs. KaxaoMy CTyJeHTy NpeaoCTaBIseTCs BO3MOMXHOCTh
CIIy4aifiHBIM 00pa3oM TMOJIYYUTh OJMH W3 DK3aMEHAIMOHHBIX OWJETOB. BpeMs Ha mMOATOTOBKY
oTBeTOB - He MeHee 30 MuHyT. B mporecce ycTHOro orBeTa CTYACHT JenaeT HEOoOXOJMMbIC
KOMMEHTApUU K CBOMM 3aIUCSIM M OTBEYAET Ha YTOUHSIONINE U IOTOJHUTENbHBIE BOMTPOCHL.

L. Ilepeuens Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: NJ-4nx-2 CrnocobeH mpuHUMAaTh U 0OOCHOBBIBAaTh KOHKPETHBIE
TEXHUYECKHE PEIICHNUs IPU BBIOOPE CXEMHBIX pEeIIeHUH U 000pYyA0BaHUS 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 HaHOIIpoiyKTaM. HannonanbHbie
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 MHBECTULIMH B HAHOTEXHOJIOTUU.
4.0OnpeneneHre MepCIEKTUBHBIX HAMIPABICHUHN UCCIIEIOBAaHUM U Pa3pabOTOK B HAHOOOIACTH.
dopmupoBanue HHPPACTPYKTYPHI st opranu3anuu 3OPeKTUBHBIX GyHIaMEHTATBHBIX
WCCIIETOBAHU I, TOMCKA BO3MOKHBIX TPUMEHEHU UX PE3YIbTATOB, PA3BUTHUS HOBBIX
HAaHOTEXHOJIOTHM U UX KOMMEpPLHAIU3ALINH.
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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.YmpasiieHne THHOBALIMOHHBIMUA HAaHOTEXHOJIOTHUYECKUMH MpoekTaMu. OcoOeHHOCTH
YIpaBICHUS MPOCKTAMHU C HAHOTEXHOJIOTUYECKOW TOMHUHAHTOW. OTOOP MPOEKTOB. AHAIH3
puckoB. @opMbI PUHAHCUPOBAHUSI IPOSKTOB. Y POBEHBb TEXHOJIOTUH.

7. TexXHOJIOrM4eCKHE NEPCIEKTUBBI HAHOTEXHOJIOTU U1 HAHOMATEPHUAJIOB MO OTPACISIM
IIPOMBIIUIEHHOCTH. TE€XHOJOTUH YIPABICHHS CBOMCTBAMU MaTE€pPUAJIOB HAMPABICHHBIM
U3MEHEHUEM CTPYKTYPBI.

8.MudopMalinoHHbIE TEXHOJIOTHUHU: UCTIOIb30BaHUE HAHOTEXHOJIOTUN IS TOBBIIICHUS
MIPOU3BOUTEIILHOCTH CUCTEM IMEepeIauu, 00padOTKH U XpaHEeHUsI MHPOPMAIIUH, CO3/TaHUE
HOBBIX apXUTEKTYP BBICOKOIIPOU3BOAUTEIIBHBIX YCTPOUCTB.

9.MaruuTtHble HOCUTENU HHPopMaIuu. bronorndeckue MPUHIMITEI 00Pa0OTKU HHPOPMAITHH.
10.Texnonornyeckue 0COOEHHOCTH HAHOCTPYKTYPUPOBAHHBIX MaTepuanoB. Heopranuyeckue
HAaHOCTPYKTYPUPOBAHHBIE MAaTEPUAIIBL: MMOTYyYEHUE, KOMIIO3UTHI, HAHOCTPYKTYpPUPOBAHHAS
KepaMHKa, YriiepoJHble MaTepuaibl, 0COOCHHOCTH MEXaHUYECKOTIO MOBEACHUS, IPUMEPHI
11.ITomumepHBIE HAHOCTPYKTYPBI: CUHTE3, CIICITU(PUICCKIEC CBOHCTBA HAHOCTPYKTYPHUPOBAH-
HBIX TIOJTUMEPHBIX MaTEpUajIOB, TEPMOAIIACTOILIACTHI, OJIOK-COMOIUMEpHAs TuTorpadus,
MOJIMMEPHBIE HAHOKOMITO3UTHI, IIOJTUMEPHBIC IETKU

12.HaHOTEXHOJIOTHH B MOTPEOUTENHCKUX TOBapax U MpobdiieMa rio0anbHON
KOHKYPEHTOCIIOCOOHOCTH

Marepuaibl A1 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Oxonomuuecknit 3pPeKT oT NCONB30BaHUS HAHOTEXHOJIOTUI B MAIlTMHOCTPOCHUH, B
JIBUTATEJIECTPOCHUHU U aBTOMOOUIBHOM ITPOMBILIIEHHOCTH.
2.Coznanne BhICOK09()(DEKTUBHBIX HAHOTIPETIAPATUBHBIX ()OPM U CIIOCOOOB JOCTaBKH
JIEKapCTBEHHBIX CPEACTB K ouary 3a00JieBaHMs.
3. TOKCMYHOCTb BEIIECTB B HAHOIUCIIEPCHOM COCTOSIHUH.
4.Hanomatepuaisl [y MEAULIMHCKOW TEXHUKHU: pa3paboTKa CPeJCTB JUArHOCTUKH,
IIPOBEJICHNE HETPaBMaTHUECKUX OIEpalfii, CO3JaHNe NCKYCCTBEHHBIX OPraHOB
(KOHCTPYKIIMOHHBIE HAHOMATEPUAIIBI).
5.Kommepumanuzanus pe3yabTaTOB HHTEIIEKTYaIbHOM 1€ATEeIbHOCTH U UHTEIUIEKTyallbHas
COOCTBEHHOCTb B 00JIACTH HAHOTEXHOJIOTUI 1 HAHOMATEPHAJIOB.
6.ITarenToBanme 0COOBIX OOBEKTOB MPOMBIIIIICHHOM COOCTBEHHOCTH — BBICOKOTEXHOJIOTHUHBIX
CUCTEM, HAHOTEXHOJIOTUI, HAHOMATEPUAJIOB, HAHOIIPOYKTOB, HAHOIIPOLIECCOB.
7.HanotexHomoruu B NOTpeOUTENBCKUX TOBapax U rnpodiema riiodanbHoM
KOHKYPEHTOCIIOCOOHOCTH

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

Bomnpocsl, 3aganus

1.Pa3BuTHE HaHOHAYKH, HAHOTIPOAYKTOB M HAHOTEXHOJIOTUI. YIIyUllIEeHHE CYIECTBYIOIINX
TEXHOJIOTUH W IPUHIUITHAIBHO HOBBIC TIPOIYKTHI. [IprBecTH mpumepsI
2.IlepcieKTUBBI HCIIOJIB30BAHUS HAHOTEXHOJIOTUH B DJIEKTPOHUKE U ONTONIIEKTPOHHUKE.
CoBpemeHHbIe TpaH3UCTOPbl. CBEpXIIPOBOIHUKOBBIE KBAHTOBBIE KOMIIBIOTEPHI. MOEeKyIsspHast
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. TOKCMYHOCTB BEIIECTB B HAHOUCIIEPCHOM COCTOSIHUH.
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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.TexHONMOTHMYECKHE MTEPCIIEKTUBBI HAHOTEXHOJIOTHI N HAHOMATEPHAJIOB IO OTPACIISIM
IIPOMBIIIIIEHHOCTH. TE€XHOIOIMH YIPaBIE€HUs CBOMCTBAMU MaTEPHUaJIOB HAIIPaBJICHHBIM
U3MEHEHUEM CTPYKTYpBHI.
7 IlonumepHble HAHOCTPYKTYpPBI: CUHTE3, Clielln(puUYecKre CBOUCTBA HAHOCTPYKTYPHUPOBAH-
HBIX TIOJIMMEPHBIX MaTEPUajIOB, TEPMOAIIACTOILIACTHI, OJIOK-COMIOIMMEPHAs IuTorpadus,
MIOJIMMEPHBIE HAHOKOMITO3UTBI, TIOJTUMEPHBIE IETKU
8.IlepcriekTHBBI UCTIOIB30BAHUSI HAHOTEXHOJIOTHI B 3JIEKTPOHUKE U ONTORJIEKTPOHHUKE.
CoBpemeHHbIe TpaH3UCTOPBl. CBEPXIIPOBOAHUKOBBIE KBAHTOBBIE KOMIIBIOTEPHI. MONEKyIIpHAst
AIIEKTPOHUKA.

II. Onucanue wikanvt oueHuganus

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6binoaHeHus 3nanus: Paborta BBITOIIHEHA B paMKax "TIPOJBHHYTOTO"
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO C(hOPMYyTUPOBAHHBIE OCOOCHHOCTH MPAKTUUYECKUX PEIICHHUH

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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1I1. Ilpaguna évicmasnenun umo20680i OUEeHKU no Kypcy
HToroBasi onieHKa MO KypcCy BBICTaBJISETCS Ha OCHOBE OLIEHKH 332 MPOMEXYTOUHYIO aTTECTaIUIo.

Bo3moxeH ciydaii, Korga B CHIy 3HAYMTEIBHO OTIMYAIOMICHCS TEKyIIeld OIEHKA MOXET OBITh
MIPUMEHEH MOBBIIIAIONINNA UM MOHMKAIOIMUN KOAPPUIIUEHT
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