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METO/IMKA BBITIOJJHEHUS KYPCOBOU PABOTHI (ITPOEKTA)

KypcoBast pabora (mpoekT) mpeacTaBisieT coOOH caMOCTOSTEIbHOE
UCCIIE/IOBAHUE, Jaroiee MPEJCTABICHUE 00 OnpeIeICHHOU
HAHOTEXHOJIOTMYECKON TMpo0JieMe M CBHJETEILCTBYIOIIEE O 3HAHUSX,
YMEHUHM  CTYACHTAa  OCYIIECTBJISITH  HAydHbIE  HCCIEJOBAaHUS B
cooTBeTCcTBYIOIIEH oOnacth. KypcoBas pabora (IpoeKT) CIOCOOCTBYET
GbopMHUPOBaHUIO y CTYACHTAa HABBIKOB CaMOCTOSITEIBHOTO HAYYHOTO
TBOPYECTBA, TOBBIIMICHUIO €ro TEOPETUUECKOTo, MPOo(ecCHOHATHHOTO
YPOBHS TTOATOTOBKH, JIy4IlIeMY YCBOSHHUIO y4eOHOTO MaTepurara.

BeinosHeHHE KypcoBOM paboThl (MPOEKTa) MOMOraeT CTyIeHTaM
BbIpAa0ATHIBATh HABBIKM JIOTMYECKOIO aHajM3a COJCP)KaHWsS HaydHOH H
y4eOHOMW JINTEepaTyphbl, pa3BUBAcT YMECHHE IPABHILHO (DOPMYIHPOBATH H
pacKphIBaTh TEOPETUYCCKUE IIOJIOKCHHS, CIOCOOCTBYCT OBJIAJICHHUIO
mpodecCHOHAILHOM  TEPMHUHOJIOTHEH, BO3MOXKHOCTH  BBICKA3HIBAThH
IPAKTHUECKHE PEKOMEHIAIIMHM, MPEIOKEHHUS, JeIaTh CaMOCTOSTEIbHBIC
BBIBOJIBI, YTO HMMEET Ba)KHOE 3HAYCHHE I CIICHHAJINCTa B 00JIAaCTH
HAHOTEXHOJIOTMH ¥, B KOHEYHOM CYETe, HalpaBJIeHO Ha OoJiee NIyOoKoe U
IIPOYHOE YCBOEHHUE MPOTrPaMMHOI0 MaTepuaia.

KypcoBas pabora (IpoekT), KpoMe TOro, SBJISIETCS OJHON M3 (Popm
KOHTPOJISI 3HAaHMH CO CTOPOHBI MpernojaBaTenaeld 3a y4eOol CTYJAEHTOB,
MO3BOJISIET TPOBEPUTH, HACKOJBKO YCIHEIIHA UX CaMOCTOsITeNIbHasl padoTa,
a TaK)KE€ OTHOILICHUE K U3y4aEMOMY IIPEAMETY.

KypcoBass pabora - 3TO camocTosTeNbHash pa3pabOTKa CTyJIEHTa
(cmymiatens) TOJ — PYKOBOJACTBOM  IIperojaBaTelis,  COJAepKalias
PEe3yJIbTaThI TEOPETUUSCKUX, PacUYeTHBIX, aHAJIMTHYCCKUX,
AKCIIEPUMEHTAILHBIX UCCIICIOBAHMM 110 OTICIbHOM Yu4eOHON TUCITUILINHE.

KypcoBoil mpoeKT — 3TO caMocCToATelIbHAsg pa3paboTKa CTyAeHTa
(coymiatens) TOJ — PYKOBOJACTBOM  IIperojaBaTelis,  COJAepKalias
pe3yJIbTaThl PEIIeHUs IOCTAaBJICHHOM 3aJauyd I10 OTACIbHOM Yy4eOHOM
TUCIUILINHE, 0(POPMIICHHBIE B BHI€ KOHCTPYKTOPCKHUX, TEXHOJIOTHIECKUX,
MIPOrPpaMMHBIX U JPYTUX MPOEKTHBIX JOKYMEHTOB.

KypcoBast pabora (mpoeKkT) SIBISCTCS HAy4YHBIM HCCIIEIOBAHUEM,
KOTOpPOE TIPEACTaBIsSeT COOOM CIUIAHMPOBAHHBINM TPYAOBOM IpoOIIecC,
COCTOAIIMAN U3 PsiJia BRITEKAKOIIUX OJHA U3 APYyror ctaaun. Bech mporece
HAIMCAaHUs KypCOBO# paboThl (IIpOEKTa) YCIOBHO MOXKHO pa3lIeiauTh Ha
CIIEYIOIIUE ATAIIbI:
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a) Bvibop memwi kypcosoti pabomol (npoexma).

CTyneHTbl JOJDKHBI BHUMATEIbHO O3HAKOMHUTBCA C MPUMEPHOU
TEMAaTHKOW KypCOBBIX paboT (ImpOoeKTOB), HMelolleiicss Ha Kadenpe,
BBIOpATh TEMY U COOOIIUTH O HEW MpenojaBaTeato TUCIHUIUTMHBI. MOKHO
MPEJIOKUTE  COOCTBEHHYIO TEMY HCCIENOBAHUS, MPEABAPUTEIHHO
COrJlacOBaB €€ C Hay4HbIM PYKOBOJUTENEM. B BbIOOpE TEMBI MOMOIIb
MOXET 0Ka3aTh U MPENOJABATENb, BEIYIIIUNA CEMUHAPCKUE 3aHATHSL.

0) Cocmasnenue u coenacosanue NIAHA KYPCOBOU pabombl
(npoexma).

Hannuue miaHa KypcoBod paboThl (IIPOeKTa) MO3BOJISCT OCBETUTH B
HCH TONBKO T€ BOIPOCHI, KOTOpPHIE OTHOCATCSA K TeMe, OOCCICUUTh
YETKOCTh M IIOCJICIOBATEILHOCTh B HM3JIOKEHHUH MarTepuana, u30ekaTh
IpOOCIIOB M IOBTOPCHHUH, METOJUYECKH IPaBUIBHO OPraHU30BaTh
CaMOCTOSTEIIbHBIN TPY/I, B ONPEAEICHHONW CTENIEHU COKOHOMUTH BPEMSI.

Beibop Tembl W cocTaBleHHE INTaHA HE JOJHKHBI ITPOBOJIUTHCS
MexaHuuecku.  I[IpeaBapuTenbHO  HEOOXOAMMO  O3HAKOMHUTBCSA  C
COOTBETCTBYIOLIUM pa3aeioM ydeOHuKa (KOHCIIEKTOM JIEKIIMii), MOHSTh
COJZIEpPKAHUE TEMbI, OIIPEJICTUTh €€ MECTO U 3HAaYEHHUE B M3y4aeMOM Kypce.
Jl1s1 Gosiee 4ETKOro onpeeaeHusl Kpyra BOIpPoCOB, KOTOPbIE HEOOXOIUMO
PacCMOTPETh, KKIBIM pa3jien ImiiaHa MOKHO pa3BEpHYTh Ha 00JIee MEJIKHE
MoJIBONpoCkl. IIpyu 3TOM clienyeT MOMHMTb, UTO H3JIUIIHSASA IEperpys3ka
IjaHa paboOThl MHOXECTBOM BOIIPOCOB HelenecoooOpasHa. IlepBbiit
MIPU3HAK HEIMPABUJIBLHO COCTABJIICHHOI'O IJIaHa — MOBTOPEHUE OJHUM U3
BOIIPOCOB HAa3BaHUs BCEW TeMbl. KaXXIblii OTIEIBHBIM BOIPOC JOJKEH
pPacKpbIBaTh TOJBKO €€ YacCTh.

[Tocne coctaBieHus miaaHa paboOThl HEOOXOAUMO COTJIACOBATH €TO C
HAay4YHbIM PYKOBOJUTENEM. be3 Takoro corjiacoBaHus MPUCTYIATh K
PACKPBITUIO TEMbl HE PEKOMEHIYETCS, TaK KaK HEYJauYHO COCTaBJICHHBIN
IJ1aH MOKET CBECTH Ha HET BCIO MOCJIEAYIONIYIO padoTy.

8) Cbop Hayunou un@opmayuu no meme, NOO20MOBKA
oubauocpagpuu, uzyuenue 1umepamypsvl U NAMeHMHbIL 0030p.

B OCHOBe yCHEIIHOrO BBHINOJHEHHS KypcOBOH paOoThl (IpoekTa)
JeKUT cOop HaydyHOM mH@opmanuu. [lo kaxaoil Teme peKOMEHI0BaHbI
OCHOBHBIE HCTOYHUKH, KOTOpbIe uUMewTcs B Oubmmorexe FO3I'Y. [ns
pacImMpeHuss Kpyra HCTOYHHUKOB ITOJIC3HO HCIIOJIb30BaTh BO3MOXKHOCTH
pPa3sITUIHBIX OMOIUOTEK, B TOM YHCIIEC U DJIEKTPOHHBIX BEPCHUH.
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[Tomumo moHOTpaduii U yueOHUKOB, MOKHO TIOUYEPITHYThH MOJIE3HYIO
HHGOPMAIIUIO W3  Pa3IWYHBIX JKYpHAJIOB, B  YHCJIE€ KOTOPHIX
«Hanorexnuka», «l3BecTrss BBICIIMX YYEOHBIX 3aBeacHU. DH3HUKa»,
«Axkyctuyueckuii  kypHa»,  «KypHam — TexHUueckor — (pu3MKu»,
«Poccuiickue Hanotexuomorum», «Physical Review B», «Journal of
Applied Physics», «Applied Physics Letters», «Langmur», «Advanced
materials», «Chemistry of Materials», «Journal of Materials Chemistry»,
«Journal of Materials Science», «Materials Letters» u ap.

Jlns moabopa M COCTaBIICHHS CIIHCKA JIMTEpPaTyphl HEOOXOIMMO
BHMUMATEJIbHO O3HAKOMHUTHCS ¢ KaTtajgorom Ombmmoreku FO3IY. Chomcok
UCIIOJB3YEMON JIUTEpaTypbl JODKEH OBITh TMOJHBIM W BKIIIOYATH
MoHoOTpaduu, ydyeOHbIE MOCOOUS, CTaTbU B POCCHUHCKONW W 3apyOeKHOU
Hay49HOUW mepuoauke. [lociie KOHCYabTalMK ¢ HAyYHBIM PYKOBOAHUTEIIEM
10 OTOOpaHHBIM MCTOYHHMKAM CTYJICHT MPUCTYHNaeT K YIIyOJICHHOMY
W3Y4YEHUIO HEOOXOIMMOU JIUTEpPaTypHl.

2) Ananuz cobpannoco mamepuaia, UsodceHue memol.

[locne  mombopa  COOTBETCTBYIOIIEH  JUTEPATYpPhl  CIEIYET
MPUCTYNATh K YTECHUIO U KOHCIIEKTUPOBAHHIO JIUTEPATYPHBIX UCTOYHUKOB.
i Toro droObl IOAYYHUTH IIEIbHOE IMIPEACTaBICHHE 00 H3ydaeMou
npooOsieMe, Ha4YMHATH [OJIFOTOBKY CJEAYET C TMPOYTEHUS 3aIlUCH
COOTBETCTBYIOIIEH JIEKIIMU WIM IJ1aBbl B yueOHukKe. [Ipexae yem nenathb
BBITIUCKK W3 HAYYHOW JHUTEPATyphl, CIEAyeT MPOYUTaTh MOHOTpaduIo
(cTaThi0) WIIM €€ 3aKOHYEHHYIO YacTh ITOJIHOCTBIO, YJIOBHUTH OCHOBHYIO
MBICJIb aBTOPA, COMOCTABUTh €€ C UMEIOIIUMCS TUIaHOM PaboThI, CAenaTh
IIOMETKHU C MOMOIIBIO 3aKJIAJIOK, a 3aTEM YK€ MPUCTYIATh K U3JIOKECHUIO
OCHOBHBIX TOJIOKECHUH. M3ydeHrne nHOW CIIENUAIbHOM JINTEPATYPHI U T. 1.
MIPOBOJAUTCSA B TAKOM K€ MOPSIIKE.

PexoMeHTOBaHHBIE ISl MOJATOTOBKH KYpPCOBBIX padoT (IIPOEKTOR)
HUCTOYHUKH TMOJOUPAIOTCS C YYETOM CYIIECTBOBAHUS PA3JIMUYHBIX TOUYEK
3peHusl Mo U30paHHOW TeMe, MOITOMY HE CJIEAYET YBJIEKAThCA YacCThIM
IUTUPOBAHUEM PabOThI OJHOI0 (0OCOOEHHO HAYYHOrO PYKOBOIUTENS) HIIN
HECKOJIbKMX  aBTOpoB. (Ciiemyer W3y4duTh W PEKOMEHJIOBAHHBIC
KypHaJIbHBIC CTAaThH, OMYOJMKOBAHHBIC BBHIMTYCKHUKAMH APYTUX HAYIHBIX
HIKOJI, a TaKkke padOThl «KJIACCHKOB» - OCHOBOIOJIO)KHUKOB H3y4aeMoOi
TeMbl. HEKOTOpBIE HCTOYHUKHN MPOUUIBIX JIET UCIIOJIB3YFOTCS ISl U3YYCHHUS
C 1IEJIbI0 BBIPAOOTKH HABBIKOB KPUTHUECKOT'O OCMBICIICHHSI OTPAKEHHBIX B
HUX 003Ul aBTOpoB. (COMOCTaBICHUE pA3JUYHBIX CYXKICHUU —
HETPEMEHHOE YCJIIOBUE BBIMOJIHEHUSI HAYYHOU Pa0OTHI.
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Takum o00pazoM, coOpaHHas HaydHas HHQOpMAIMs B MpoIecce
IIOJITOTOBKH KYPCOBO#M paboThl (MPOEKTa) JOKHA OTpakaTh MMEIOIIHAECS
B3TJIA/IBI HA TIIOCTABJICHHYIO MpoOJieMy, T. €. HEOOXOAMMBI 3JIEMEHTHI
Hay4gHOU monemuku. [Ipu cOope mHpopMalmu He clieayeT MpeHeoperaTh
ApKUMU TPUMEpPaMH U3 OMbITa PadOThl MPEANPUATHAA U JaxKe
MyOJUIIMCTUYECKON JIUTEPATYPhl, UYTO CBUIETEIHCTBYET HE TOJIBKO O
[NIyOMHE 3HAHUM, YBJICYEHHOCTHU JTAHHOW MPOOJIEMON, HO M O IIUPOKOM
KpyTo3o0pe.

N3noxenrne TeMbl JOJKHO MPOBOJIUTHCS B OMPEIEICHHBIX paMKax.
Bo-miepBbIX, yTOUHSAETCS KaTerOpHaIbHBINA ammapar, Ha KOTOPBIU CleayeT
OMEpeThCsl TPH aHaiu3e, YETKO W KOHKPETHO H3JIaraercs mpeaMer
UCCIIeIOBaHUA, aeTcs (OpMYIUPOBKA TOTO WJIM MHOTO TEOPETUYECKOTO
MOCTyJIaTa B BUJIE Pa3BEPHYTOro onpeaeiaeHus. Bo-BTOpbIX, pacKpbIiBaeTCs
COJICp)KaHME BOIPOCA, IMOKA3bIBACTCS POJIb W 3HAYCHHUE H3Yy4aeMOIo
BOIIPOCA, €r0 MECTO B CHUCTEME TEOPETUUECKUX MOJIOKEHUM. B-TpeTbux,
BeChMa IICHHBIM B KypcoBOW pabote (IpoeKTe) SIBIIIETCSA IOJIKpPEIUICHHE
TEOPETHYECKUX BBIBOJOB  ()akTaMU TMPAKTUYECKOH  JEATEIThHOCTH,
npuMepaMd W3 ONbITa PpabOThl MPEANPUITHH HAHOTEXHOJIOTUYECKOU
HalpaBJICHHOCTU. B-4eTBepThIX, HAAO0 TNHCaTh HAYYHBIM S3BIKOM,
IPaMOTHO UCIIOIB3YS CIEHATbHYI0 TEPMHUHOJIOTHIO.

0) Obpabomka cobpanno2o mamepuaia 6 Yeiom.

OOpaboTka  Marepuajga B  II€JIOM  IIpeJCTaBISIET  COOOM
CHUCTEMATH3allMI0 W COIMOCTABJICHHE PAa3IUYHBIX YacTe COOpaHHOTO
Marepuaga, TMPUBOMSIIYI0O K  YSICHEHMIO JIOTMKA BCEeM  paboTHI,
CTPYKTYpPHBIX TpaHeHd KaXIoro Bompoca. Bclo MOATOTOBIEHHYIO
nH(pOpMaIMIO MOXKHO HaKaluiMBaTh B (hailyiax WM B OTACIBHBIX MaIKax
M0 KaXXJ0My paszfeny IutaHa. AOCOIIOTHO HEOOXOAMMO, KpOME IMPOUEro,
HCII0JIb30BaTh BO3MOXKHOCTH ceTH Internet.

Ha »sToMm sTamne yroyHseTcss MaTepuall U OTKJIAJbIBA€TCSI B CTOPOHY
BTOPOCTEIICHHAA WJIM HE HMEIOIAsi OTHOIIEHUWE K TEME€ HCCIEIOBAHUS
uHpopmammsa. CTyaeHTaM HEPEAKO CI0XKHO CaMOCTOSITEIHHO OTAEIUTH
KaKyro-1100 WH(OpMalMI0 M OYEPTUTh KPYr H3BICKAHUS, MOATOMY Ha
JTAHHOM 3Tare He0OXOAMMO MOCOBETOBATHCS C HAYYHBIM PYKOBOIUTEIIEM.

e) Ogopmaenue kypcosoul pabomel (npoexma).

Kak mpaBmio, KypcoByl padoTy (IpOEKT) BBINOJHSIOT B
MAaIIMHOIIMCHOM BapHaHTE, €€ 00heM yCTaHaBIMBAETCs B mpenenax 25-30
CTpaHHMIL
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Odopmienue KypcoBo paboTel (IMpoekTa) HOKHO CTPOTro
cooTBeTcTBOBaTh cranmapty yHmBepcurera CTY 04.02.030-2017 4.1
«KypcoBbie paboThl (MpoeKTHI). BollTycKHbIe KBATH(PHUKAIMOHHBIC PAOOTHI.
O6mue TpeOoBaHMs K CTPYKTYpe U 0(POPMIICHUIO.

KypcoBas pabora (MpOEKT) HMEET THUTYJIbHBIA JIUCT, KOTOPBIH
pa3mernaercss Ha 00j0xKe. Ha THTYJIBbHOM JIMCTE CTYACHT YKa3bIBaeT
Ha3BaHHe Kadeaphbl, TEMbI, CBOIO (DaMUJIMIO M MHHUIIMAJIBI, HOMEP y4eOHOH
IPYIIIbI, a TakKe JODKHOCTh, HAYYHOE 3BaHME HAYYHOT'O PYKOBOIUTEIIS.
C oOpasunamMu opopMIICHUS TUTYJIBHBIX JIUCTOB MOKHO O3HAKOMHUTHCS B
yKa3aHHOM BBIIIIC CTaHIapTe.

Jlanmee ciiefiyeT IUTaH WK COJEpKaHMe KypcoBor paOoThl (IpoeKTa)
U yKa3bIBaeTCs, Ha KaKMX CTPAHMIIAX pPa3MEIIEHbI TJaBbl, maparpadpsl,
TI0/13aT 0JIOBKH.

KypcoBas pabora (IpOEKT) B COOTBETCTBUH C IJIAHOM HAYMHAETCS C
«BBeneHus», T/ie 000CHOBBIBACTCS aKTyaJbHOCTh, YKAa3bIBAIOTCS MOTHBBI
BBIOOpA JaHHOM TEMBbI, MOKAa3bIBACTCS CTEMEHb €€ pPa3padOTaHHOCTH B
pa3IMYHBIX TPyJdaX YYeHbIX. HeoOXoaMMoO Takke YKas3blBaTh IEIb H
3aJlauM KypCOBOM paboThI (ITPOEKTa).

B ocHoBHOW dyacTu pabOTBI  JIOTHUYECKH  IOCJIEA0BATEIBHO
PacCKpBIBAIOTCS TOCTABJICHHBIE BOMPOCH. B mepBoMm pasznene ocodoe
BHUMaHHE oOpamaercss Ha 0030p JuTepaTyphl 110 H30paHHOMY
HampapjieHUO. I[Ipm STOM BaXHO COOMIOJATH JIOTHKY HM3JI0KCHUS,
HCTI0JIb3YSI OCHOBHBIE CIIOCOOBI — OT OOIIEro K YaCTHOMY MJIM OT YaCTHOI'O
K 00IIeMy.

[Tockonmbky KypcoBas paborta (IPOEKT) SBIIICTCS PE3yJbTaTOM
CaMOCTOSITEJILHOTO M3YYCHHS CTyACHTaMU W30paHHON TEMBI, OHA JOJDKHA
OBITh HAIKMCaHa CBOMMH CJIOBaMH, COJEP)KAaThb HEOOXOIUMBIC JUYHBIC
0000IIeHNST H BBIBOABI. B  «3akifoueHUH» aBTOP IMOJABOIUT HTOT
CleJaHHOW paboThl, YKa3bIBaeT, C KAKHMMH TPYIHOCTSIMH IPHIILIOCH
CTOJKHYTBCS TPH H3JI0KCHUH W30PaHHOM TEMBI, BBIJACIISICT Y3JIOBBIC HIIH
BBI3BABIIIME HHTEpec MpoodsieMbl. CilaenyeT OTMETHTh, KaKHE BOIPOCHI
UMEIOT ~ IPAKTHYECKYH0 3HAYUMOCTh B  cdepe  HAHOTCXHOJOTHUH.
O0001IeHUs U BBIBOBI HEOOXOIMMO U3J1araTh KPaTKO U CBOMMHM CJIOBAMH.

Kaxknast crpanmiia TekcTa pabOTHl JOJDKHA OLITH IIPOHYMEpPOBaHA.
Texcr kaxxgoro pasaena KypcoBoil paOoTel (IpoekTa) HAuMHAETCS C
HA3BaHMS M €ro IOPSAKOBOIO HOMEpPAa B COOTBETCTBHHM C IIIAHOM U
COZEpP KAHUEM.,
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CchulkM Ha Hay4dHble paOOThl B TEKCT€ O0O3HAYAKOTCS YHCIaMU B
KBaJpaTHBIX CKOOKax, a B pazaene «lcrmomb3yemMble HMCTOYHHUKHY
YKa3bIBAE€TCS LIUTUPYEMbIM HMCTOYHMK B COOTBETCTBHU C TPeOOBAHUSIMH
odopmiaenus mo 'OCTy.

KypcoBas pabora (IIpoeKT) MOANMKCHIBAECTCS aBTOPOM, CTAaBUTCS JaTa
ee 3aBepIleHus U paboTa caeTcss HAyYHOMY PYKOBOJIUTEIIO.

orc) Yempanenue yKkazanHolx 6 peyensun 3aMeuanuil.

YcTpaHeHHMe yKa3aHHBIX B PEUEH3WMM 3aMCYaHUM  HAYy4YHOTO
PYKOBOJIUTENSI U  TOCIEAYyIOIIas 3allluTa MPEACTaBIAIOT  cOoOOH
3aBEpIIAIONIYI0 YacThb pPaOOThl HAJ MCCIEAOBAHUEM M B HEKOTOPOWU
CTETIEHU BBICTYITAKOT €€ UTOTOM.

[Tonmy4ynB NMUCHBMEHHYIO PELEH3UIO, CTYJACHT BHHUMATEIBHO W3Y4aeT
€€, a TaK)Ke 3aMEyaHMsl, YKa3aHHbIE B TEKCTE paOOThl, U TOTOBUT K HUM
YCTHBIC MOsICHEHUS (OTBETHI), KOTOPHIC MMPO3BYYAT IIPU 3alUTE.

Ecim conmepxanue pabOThl HE COOTBETCTBYET NPEIbSIBISCMBIM
TpeOoBaHusAM (HE pACKpBITBI BOMIPOCHI, BCE IEPEHHCAHO W3 OJHOIO
UCTOYHUKA M T. JI.), TO KypcoBas pabora (NMPOEKT) HampaBiseTcs Ha
nopa0botky. ToJbkO TOCIE YCTpaHEHUsI YKa3aHHBIX 3aMEYaHull W
TOpabOTKH CTYJCHT JOIMYCKACTCs K 3alllHuTe.

[TomyunB AOMYCK K 3aIUTE, CTYACHT OOJDKEH OOHOBUTH B IAaMSTH
coJiepiKaHKre KypcoBOi paOoThI (IPOEKTa), BBIACINUTE y3JI0BBIC BOIIPOCHI U
HAWTHU JIOMOJHHUTEIbHBIC apI'YMEHTHI Ha BHICKA3aHHBIC 3aMEUaHUsl.

3) 3awuma xypcosoii pabomul (npoexma).

3amuTa KypcoBoi padboThl (IIpOeKTa) MPOBOAUTCS B YCTAHOBJICHHBIC
kadeapol CpoKM ¢ TPUHUMAETCI KOMHCCHEM B coctaBe 2-3
MpernojaBaTeieii, BKJIOYAas HAy4YHOTO pykoBojautens. B Teuenue 5-7
MUHYT, B COOTBETCTBHU C TUIAHOM, KpaTKO M YOCHAMTEIbHO H3JIaraercs
cojepkaHue pabdoThl, JAendaercs 0030p MCIOJb30BaHHOM HAay4yHOU
JUTEpaTyphbl, 000OIIAIOTCS OCHOBHBIE BBIBOJIBI, BBITCKAIOIINE W3 TEMBbI
uccinenoBanus. JlaloTcss MOJHBIE WM apTryMEHTHPOBAHHBIE OTBETHI HA
3aMeYaHus PEIEH3CHTa U 3aJIaHHbIE B X0J1€ 3aIUThI BOPOCHI.

OlLieHKa BBICTABIISIETCA C YYETOM KadeCTBA BBIOJHEHHOW pPadOTHI U
pe3yabTaToOB €¢ 3alluThl. B ciiydae OlleHKH KypcoBOW paboThl (IpoeKTa)
"HeyIOBJIETBOPUTEIHLHO" CITyIIATENb JIOJDKEH TOJITOTOBUTH PabOTy 3aHOBO
0 TOW XK€ caMOW WM APYrod TeMe, MO COrJACOBAHUIO C HAyYHBIM
PYKOBOJMTEIEM U 3aBeaylomuMm Kadeapoi, a 3aTeM CHOBa MPOUTH
nporeaypy 3anmThl. OIeHKa 3a KypCOBYIO pa0boTy (IIPOEKT) BBICTABISICTCS
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B 3aUCTHYIO KHMXKKY. CTYJICHTBI, HE CAABIIHE KYPCOBYIO paboTy (IPOEKT),
CUUTAIOTCS UMEIOIMMU aKaJIEMUYECKYIO 3aJI0JKEHHOCTb.

[Ipy HamucaHuM KypcOBBIX pPaldOT (MPOEKTOB) HMCIOJIB3YIOTCS
CJIEAYIOUIME BUJbI METOJ0B HAYYHOTO UCCJIE0OBAHUS:

Ananmnz — PAaCWICHCHHUEC LCJIOCTHOIoO npcamMeTa Ha COCTABJIAOIINC
4aCTH C LCJIBI0 X BCECCTOPOHHEI 0 H3YYCHU A,

AHajiorusi — MpUEM MO3HAHUS, MPU KOTOPOM Ha OCHOBE CXOJICTBA
O0OBEKTOB 10 OJIHUM MPU3HAKAM JIETAeTCsl 3aKII0YeHUE 00 UX CXOACTBE IO

ApYyrum,

Jlenykiust — BUJT yMO3aKIIIOUEHHS OT OOIIEero K 4aCTHOMY, KOTrja U3
MAacChl 4YaCTHBIX CJIy4aeB JieJlaeTcsi OOOOIICHHBIM BBIBOJ O BCEM
COBOKYITHOCTH TaKUX CJIy4YaeB,;

NHAyKIus — METOA HWCCIASHOBAHUS M CIIOCOO0 pacCyXICHHS, B
KOTOPOM OOIIMI BBIBOJ CTPOUTCS Ha OCHOBE YaCTHBIX ITOCHLUIOK;

Knaccudukamusa — pasjaeneHue BCeX H3yYaeMbIX IPEIMETOB Ha
OTHEJIbHBIE TPYIIbl B COOTBETCTBUU C KAKUM-TUOO BAXXHBIM JIJIs
UCCIIEA0BATENS IPU3HAKOM;

MoenupoBaHue — U3y4eHHe 00beKTa (OpUrHHANA) MyTeM CO3IaHMS
U HCCICAOBaHUS ero komud (MOIEIH), 3aMeLAoliell OpHIHHAI C
OIPEECIIEHHBIX CTOPOH, HHTEPECYIONIMX I[MO3HaHWe. Moenb Bceraa
COOTBETCTBYET OOBEKTY-OPUTHHAIY B T€X CBOMCTBAX, KOTOPBIE MOICKAT
U3YyYCHHUIO, HO B TO XK€ BpPEMsS OTIMYAIOTCS OT HEro MO PAay APYrux
NPHU3HAKOB, YTO JEaeT MOAEIh YAOOHOM! I MCCICIOBAHMS H3y4aeMOro
00BeKTa;

HaOmionenune —  1ejeHaAmpaBi€HHOE  BOCHPHUSATHE  SIBJICHHM
00BEKTUBHOM JEUCTBUTEILHOCTH, B XO€ KOTOPOrO IOJy4aroT 3HAHUS O
BHEIIIHUX CTOPOHAX, CBOMCTBAaX W OTHOIICHUSIX U3y4aeMbIX OOBEKTOB;

OO0o00OmieHne — TpueM MBIIUIEHHS, B PE3YyJIbTAaTe KOTOPOIO
yCTaHABJIMBAIOTCS OOIIME CBOWCTBA M MPU3HAKK OOBEKTOB,

Ommcanne —  (Qukcamus CpeACTBAMH  €CTECTBEHHOTO  WIIH
HMCKYCCTBEHHOTIO SI3bIKa CBEJICHUM 00 00BEKTaX;

HpOI‘HOBI/IpOBaHI/Ie — CIICIHUAJIbBHOEC Hay4YHOC HCCJIICAOBAaHUC
KOHKPCTHLIX IICPCIICKTUB Pa3BUTHUA KaKOro-anoo ABJICHUS,

CuHTe3 — COCAMHEHHE paHee BBIJACICHHBIX 4YacTel IpeaMera B
€INHOE 1IEJIOE;
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DKCNEPUMEHT — alPOOUPOBAHUE, UCTILITAHUE U3YYAEMBIX SBJICHUU B
KOHTPOJIMPYEMBIX U YIIPABISEMBIX YCIOBUSIX. B 3KCTiepuMeEHTE CTpEeMSTCS
BBIZICINTh M3y4aeMbI€ SIBJICHUS B YUCTOM BHJIE C Te€M, YTOOBI OBLIO Kak
MO>KHO MEHBIIIE TIPEMATCTBUM B MOJYYEHUU NCKOMOW MHGOpMAITUH.

1. BAJAHHUE K KYPCOBOMY IIPOEKTY

JIAsi  BBITIOMHEHUSI KYypCOBOTO TIPOEKTa B paMKaxX H3yYCHUS
aucuuiiiabpl - «HaHnoaHanuTHdyeckoe  0OOpyIOBaHHE»  CTYJIEHTaM
NpeUIaraloTcss Ha BBIOOp cClieAyrommMe TeMbl (IO COTJIACOBAHHUIO C
IpEIoaaBaTeeM BO3MOXKHO U3MEHEHUE TEMBI).

1. DHeproaucnepCUOHHBI aHaIM3 Ha PacTPOBOM  DJIEKTPOHHOM
mukpockone JEOL JSM 6610 s1eMeHTOB MUKPOCUCTEMHON TEXHUKH

2.  OCHOBBI METOJOB PEHTTEHO(MOTOICKTPOHHOM CIEKTPOCKOIHHU
(PDDC) u DJIEKTPOHHOM 0JKe-CIIEKTPOCKOIIHH (D0C)
pentrenodayopecieHTHOro ananusa (PDA)

3. DKcHepHMeHTaJbHas YCTAHOBKA ISl MCCICIOBAHUS POTAIMOHHOTO
s dekTa B HaHOAUCIIEPCHOM MarHUTHOM KUIKOCTH

4. Meroauka oOpabOTKH M300PAKEHUM U TOTYUYCHHS TEOMETPUUECKUX
apaMeTpoB HAHOCTPYKTYp (MUIOTHOCTH, paauyca KPUBU3HBI BEpIIHH,
pa3mepoB u T.1.) Ha ACM (SmartSPM™) s pacuéra dhopmdaxropa.

5. «O0paboTka reomeTpudeckux mapamerpoB ACM-uzo0paxeHui
HAHOCTPYKTYp JUISI  ONpPEACICHUS BO3MOXXHOCTH  aBTOARJICKTPOHHOM
OMUCCUI»

6. BO3MOXHOCTH CKaHHUPYIOIICH 30HIOBOM MHMKPOCKOIHUH (aTOMHO-,
9JIGKTPO-, MArHUTOCHJIOBOM) M METPOJOTHUECKHE XapaKTCPUCTHUKU
METOZI0B (PEKHUMBI, YyBCTBUTCILHOCTD, Pa3pelIcHUe, XapaKTepHOE BpeMs
METO/1a, TTOTPEITHOCTH, OTPAaHUYCHHE HA TOYHOCTh M3MEPEHHUS, ITyMbl U
T.J.).

7. Buusaue mymMoB Ha wu3MepeHus (BUABI IIIYMOB. JIPOOOBBIM,
JPKOHCOHOBCKHM, (DOTOHHBIN, TEMIIEPATYPHBIN U TJI.) H UX YUET

8.  Ckanupytomias TyHHenbHas Mukpockorus (AUCT CTM) (pexumsl,
pa3InyHbIe MOBEPXHOCTH (METasll, MOJYIPOBOJHUK) YyBCTBUTCIBHOCT,
paspelieHne, XapakTepHoe BpeMsl METO/1a, MIOTPEITHOCTH, OrpaHHYEHUE Ha
TOYHOCTh U3MEPEHUS, IIyMBI U T.1T.).

9.  OCHOBBI METOJIOB PEHTTEHO(POTOAICKTPOHHOH  CHEKTPOCKOITHH
(PDDC) u DJICKTPOHHOM 0JKe-CIIEKTPOCKOIIHNH (D0C)
pentrenodayopecieHTHoro ananusa (PDA).
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10. «OcHOBBI MeTOMA PACKTPOHHOMI 03ke-criekTpockonuu (DOC)»

11. «OcHOBBI Me€TOJa PEHTTeHO(POTOIIEKTPOHHOW  CIIEKTPOCKOTIHUHU
(PDIC).»

12. Bwibop meronma, yd€T MTOTPENTHOCTEH pa3IUYHBIMH METOJaMU U
NpUOMMKEHHBIE  BBIYMCICHUS TPH  OKCIIEPUMEHTAIBHBIX  METOAaX
HCCIICIOBAHUS

13. OcHOBBI U3MEpPEHUS MaJBIX TOKOB M MPOBOJAMMOCTH KUIKOCTEH Ha
nukoamnepmerpe Keithley 6487 u BeiBox fanHHBIX HAa D9BM

14, Hcmonp30BaHME METOJa HAMMEHBIIUX KBaapaTOB ISl 00pabOTKH
OKCIIEPHMEHTAJIbHBIX  3aBHUCHMOCTEH  (ammpokcHUMaIys  pa3IMuHBIMH
(YHKIUSIMH)

15. Macc-cneKTpOMETpUYECKME  METOJbl  HMCCIEIOBaHUS W HX
METPOJIOTHUECKOE 00ECTICUCHHE

16. WccnemoBaHue JIOMEHHBIX CTPYKTYp B TOHKHMX IUTaCTHHAX
dbeppoMarHeTHKOB METOIaMHU PaMaHOBCKOU CIIEKTPOCKOTHUHU

17. PentreHo¢asoBblii aHAIU3 CBUHIIOBOW MACThl CBHHIIOBO-KHUCIOTHBIX
aKKyMYJIATOPHBIX OaTapei

18. PactpoBas 5Je€KTpOHHAss MHUKPOCKOMHS U €€ METPOJIOTHYECKOe
obecrieuenne (paspelieHue, XapakTepHOoe BpeMs METOoJa, aImapaTHOe
obecrieueHue u Jip).



	D:\Приоритет 2030\Магистратура 2 в 1 (наноцентр)\РПД\Методички\Титульники МУ подписанные\Наноаналитическое оборудование (МР по выполнению курсового проекта).pdf

