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METOJIMKA BBITIOJIJHEHUS KYPCOBOU PABOTHI (ITPOEKTA)

KypcoBast pabota (IpoeKT) mpeacTaBiseT cOO0OW CaMOCTOSTEIBHOE
UCCIIeIOBaHNUE, naroriee IpeICTaBIICHNE 00 OTIpeICIICHHON
HAHOTEXHOJIOTMYECKOW mMpobiieMe M CBUACTENbCTBYIOIIEE O 3HAHUSIX,
YMEHUM  CTYJCHTa  OCYIIECTBJIATh HAay4YHbIE  HUCCJICIOBAHUA B
cooTBeTcTBYIOMIEH oOmactu. KypcoBas paGora (IpoeKT) CIocoOCTBYET
GbopMUPOBAHUIO y CTYACHTAa HABBIKOB CaMOCTOSTEIBLHOTO HAyYHOTO
TBOPUYECTBA, TIOBBIIIEHUIO €ro TEOPETUYECKOTo, MPohecCHOHATBHOTO
YPOBHS MOATOTOBKH, JIY4IIEMY YCBOCHHIO y4eOHOTO MaTepHara.

BrinosiHeHne KypcoBoi paboThl (IIpoeKTa) MOMOraceT CTyICHTaM
BbIPA0AThIBATh HABBIKK JIOTHYECKOTO aHAIM3a COACP)KaHUS HAyYHOW H
yueOHOH JINTEpPaTyphl, pa3BUBAcT YMCHHE IMPABHIILHO (OPMYJIHUPOBATH U
pacKpbIBaTh TEOPETUYECKHE TOJOXKEHHUsS, CIIOCOOCTBYET OBJIAJCHHUIO
npopeCCHOHATBPHOW ~ TEPMHHOJIOTHEH,  BO3MOXKHOCTH  BBICKA3bIBATh
NPaKTHYECKUE PEKOMEHIAIMH, MPEJIOKCHUS, eIaTh CaMOCTOSTEIbHbIC
BBIBOJIbI, YTO HMMEET Ba)KHOC 3HAYEHHWE JJI CIenuaincTta B 00JacTh
HAHOTEXHOJIOTHI M, B KOHEYHOM CYeTe, HAlpaBJeHO Ha OoJjice TIyOoKoe 1
IPOYHOE YCBOCHHUE MPOrPaMMHOI0 MaTepHaJa.

KypcoBas pabora (IIpoekT), KpoMe TOro, SBJISCTCA OJHOU U3 (HOpM
KOHTPOJII 3HAHWH CO CTOPOHBI MperojaBareici 3a y4eOoi CTyIEHTOB,
IO3BOJISET MPOBEPHUTH, HACKOJIBKO YCIIEIIHA UX CaMOCTOSATEIbHAs padoTa,
a TaK)Ke OTHOIIIEHHE K M3y4aeMOMY IIPEIMETY.

KypcoBasi pabotra - 3TO camocTosiTeNibHash pa3paboTka CTyJeHTa
(caymrarens) 1oa  PYKOBOACTBOM  IpENojaBaTeNs,  COACpIKaIas
pe3yabTaThl TEOPETUYECKUX, PACYETHBIX, AHAJTUTHUYCCKUX,
IKCTIIEPUMEHTAIBHBIX UCCIEOBAHUH IO OTACIHHON y4eOHOM AUCITUTLIMHE.

KypcoBoii MpoekT — 3TO caMocTosiTelIbHas pa3padoTKa CTyJeHTa
(caymaTens) 1HOX — PYKOBOACTBOM  IpelojaBaTeis,  CoJaep Kalias
pe3yibTaThl PEIICHUS TOCTAaBJICHHOM 3aJlaud MO OTACIbHOW Y4eOHOM
JTUCIUILINHE, 0(POPMIICHHBIE B BUJIE KOHCTPYKTOPCKHUX, TEXHOJOTHYECKUX,
MPOTPAMMHBIX U JPYTUX OIPOEKTHBIX TOKYMEHTOB.

KypcoBas pabora (mpoeKkT) SBISCTCS HAYYHBIM HCCIICIOBAHHEM,
KOTOpPOE TIPEJCTaBISIET COOOM CIJIAaHWPOBAHHBINM TPYAOBOM IIpoIiecc,
COCTOSAIIMN U3 Psifia BRITEKAIOIIMUX OJHA U3 JIPYrou craauil. Bech mpomecc



4

HaKWCaHUS KypcoBOW paboThI (IPOEKTa) YCIOBHO MOXKHO pPa3JIeiUTh Ha
CJIEIYIOIIHE 3TAIbI:

a) Bvibop memwl Kypcosoti pabomul (npoexma).

CTyneHThl JOMKHBI BHHUMATEIbHO O3HAKOMUTBCS C HOPUMEPHOU
TEMAaTHKOW KypCOBBIX paboT (IIPOEKTOB), WMEIOIIEHCs Ha Kadeape,
BBIOpaTh TEMY M COOOIIUTH O HEHM MPEnojaBaTeao TUCIUIIMHBL. MOXHO
OPEAJIOKUTh COOCTBEHHYIO TEMYy UCCJICAOBaHHUSA, MPEIBAPUTEIHHO
COTJIacOBaB €€ C HAay4YHbIM PYKOBOJHUTENeM. B BbIOOpE TEMbl MOMOIIIb
MOKET OKa3aTh U MPENOAaBATENb, BEAYIIUNA CEMUHAPCKUE 3aHITHUS.

0) CocmasieHue u coenacoganue NiAHA KYPCcoou pabomuvl
(npoexma).

Hannuaue minaHa KypcoBoi paboThl (IpOeKTa) MO3BOISET OCBETUTDH B
HEH TOJNBKO TE€ BOIPOCH], KOTOPBIE OTHOCATCI K TeMe, 00eCIeuuTh
YETKOCTh U TOCJICIOBATCIbHOCTh B HM3JIOKCHHHM MaTepuaja, n30exarh
npoOeoB MW TOBTOPCHHMH, METOJAWYECKH TPAaBWIBHO OpPraHU30BaTh
CaMOCTOSTEIBHBIA TPYI, B OTIPEICIICHHON CTEIIEHN COKOHOMHUTH BPEMSI.

BriOop Tembl M COCTaBjl€HUE IUIaHA HE JOJDKHBI MPOBOJAUTHCS
MexaHndecku. IIpenBaputenbHO  HEOOXOAUMO  O3HAKOMUTBHCS €
COOTBETCTBYIOIIUM pa3jieiioM ydeOHWKa (KOHCIIEKTOM JICKITHi), TOHSTH
COZEPIKAHUE TEMBI, ONIPEIEIIUTL €€ MECTO U 3HAUYCHUE B U3y4aeMOM KypcCe.
Jlnst Gosiee 4ETKOro ONpeAENIeHUs] Kpyra BOIPOCOB, KOTOPbIE HEOOXOIUMO
PacCMOTpPETh, KXKIbIN pa3/ien IiaHa MOKHO pa3BEpHYTh Ha 0oJiee MEJIKUE
OJABOIPOCHL. [Ipu 3TOM cliegyeT MOMHUTH, YTO W3JIMUILHSAS IEPErpy3Ka
miaHa paboOThl MHOXECTBOM BOIIPOCOB HelenecooOpa3Ha. llepBbril
IIPU3HAK HENPABUIBHO COCTABIIEHHOIO IUJIaHA — MOBTOPEHUE OJHHUM U3
BONPOCOB HAa3BaHUSI BCEM TeMbl. KaXAblil OTIENIBbHBIA BONPOC JOJKEH
PACKPBIBATH TOJIBKO €€ YaCTh.

[Tocne cocrtaBneHus miaHa padOTbl HEOOXOJUMO COIJIACOBATh €ro C
HAay4YHBIM pyKoBojuTeleM. be3 Takoro corjiacoBaHus MPUCTYNATh K
PACKpBITUIO TEMbl HE PEKOMEHJIyeTCs, TaK KaK HEyJadyHO COCTaBJICHHBIN
IUIaH MOKET CBECTU Ha HET BCIO MOCIEAYIONMIYIO padoTy.

g) Coop Hayunou ungopmayuu no - meme, HOO2OMOBKA
oubuoepaghuu, uzyuerue rumepamypol U NAMeHMHbIU 0030D.

B oOCHOBE yCHEIIHOrO BBIIOJHEHHS KYpCOBOM paboThl (IIpoeKTa)
JexXuT cOop HayuyHou uHbopmanuu. Ilo kaxaol Teme pPEeKOMEHI0BaHbI
OCHOBHBIE HMCTOYHUKH, KOTOpbIE HMMeEIoTcs B Ombnmorexke HO3I'Y. lns
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pacliMpeHnss Kpyra HMCTOYHHUKOB MOJIE3HO MCIIOJIb30BaTh BO3MOKHOCTH
pPa3IMYHBIX OUOIUOTEK, B TOM YUCIIE U 3JIEKTPOHHBIX BEPCHUH.

[Tomumo MoHOTpaduii 1 yueOHUKOB, MOKHO IMOYEPITHYTH MOJIE3HYIO
HHpOpPMAIIMIO U3  Pa3IMYHBIX  JKYpHaAJIOB, B  YHCI€  KOTOPBIX
«HanorexHnuka», <«I3BecTusi BBICIIUX Y4YeOHBIX 3aBefeHuil. Dduznka»,
«AKYCTHYECKHN  KypHaI», «KypHanm  TexHHUecKOW  (PUBMKH»,
«Poccuiickne HaHoTexHosorum», «Physical Review B», «Journal of
Applied Physics», «Applied Physics Letters», «Laogm «Advanced
materials», «Chemistry of Materials», «Journal cditétials Chemistry»,
«Journal of Materials Science», «Materials Lettersp.

Il mopbopa M COCTaBIICHUS CHHCKA JIMTEpaTypbl HEOOXOIUMMO
BHUMATEIbHO O3HAKOMHUTHCI ¢ Kataidorom omoiamorexku HO3I'Y. Cromcox
UCIIOJB3yeMON  JIMTEpaTyphl JOJDKEH OBbITh TIOMHBIM M BKJIIOYATh
MoHorpaduu, ydyeOHble MOCOOUs, CTaThbU B POCCUMCKOW M 3apyOeKHOU
Hay4dHOH Tepuoauke. Ilocie KOHCyIbTallUM ¢ HAYYHBIM PYKOBOJHTEIEM
Mo OTOOpaHHBIM HMCTOYHHUKAM CTYJCHT MNPHUCTyHaeT K YriIyOJIeHHOMY
M3YUCHHUIO HEOOXOIUMON JIUTEPATYPHI.

2) Ananuz CO6pClHH020 mamepuaia, U310HCEHUEe nembol.

[locne mombopa  COOTBETCTBYIOIIEH  JIUTEpATypbl  CIIEAYET
IIPUCTYNATh K YTEHUIO U KOHCIIEKTUPOBAHUIO JIUTEPATYPHBIX NCTOUHUKOB.
Jnst Toro d4toObl MOJYYUThH LIEJIbHOE TMpEJCTaBiIeHUEe 00 H3ydaeMou
npoOjieMe, HauYMHATH MOJTOTOBKY CJEAYET C TMPOYTEHUS 3aluCHU
COOTBETCTBYIOIIEH JICKIIMU WIM TJIaBbl B yueOHuke. [Ipexae uem aenarsb
BBIIIUCKA W3 HAYYHOW JHUTEpaTypbl, ClEIyeT MPOYUTaTh MOHOTrpaduro
(cTaThl0) WM €€ 3aKOHYCHHYIO YacTh IOJIHOCTBIO, YJIOBUTH OCHOBHYIO
MBICJIb aBTOPA, COMOCTaBUTh €€ C UMEIOIIMMCS TIJIaHOM paboThl, CAeIaTh
MMOMETKH C TTOMOIIBIO 3aKJIAJIOK, a 3aTEM YK€ MPUCTYIATh K U3JIOKECHUIO
OCHOBHBIX ITOJIOKEHUN. MI3yueHrne NHOU CIIeUaaIbHOM JIMTEPATYPhI U T. II.
IIPOBOJIUTCS B TAKOM K€ MOPSIIKE.

PekoMeHTOBaHHBIC ISl MOATOTOBKHM KYpPCOBBIX PAaOOT (IIPOEKTOB)
UCTOYHHUKU TMOJOUPAIOTCS C YUYETOM CYIIECTBOBAHMS PA3IUYHBIX TOUYEK
3peHUsl 0 U30paHHOW Teme, MO3TOMY HE CIIelyeT YBIEKAThCS 4YacThIM
IUTUPOBAHKEM PA0OTHI OJTHOTO (OCOOCHHO HAYYHOT'O PYKOBOJMTENIS) HIIH
HECKOJIBKMX  aBTOpoB. CienyeT H3y4yuTh U PEKOMEHJIOBAaHHBIE
KypHaJIbHbIE CTAThU, OMYOJMKOBAHHBIC BBIMYCKHUKAMU JPYTUX HAYUHBIX
IIKOJI, @ TaKXKe pabOThl «KJIACCUKOB» - OCHOBOIIOJIOKHHKOB H3ydaeMOU
TeMbl. HEKOTOPBIE HCTOUHUKH MPOLUIBIX JIET UCHOJIB3YOTCS IS N3YYECHUS
C 1I€JIbI0 BHIPAOOTKU HABBIKOB KPUTHYECKOTO OCMBICICHUSI OTPAXKEHHBIX B
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HUX TO3UIMKA aBTOPOB. (CONOCTaBIECHHE PpA3IUYHBIX CYXKICHUA —
HEMPEMEHHOE YCIOBUE BBIMOJHEHUS HAYYHOU paOOTHI.

Takum o0pa3zoM, coOpaHHas Hay4dHass HHQOpMaIds B IpoIEcce
MIOJITOTOBKU KYPCOBOM paboThI (MMpOEKTa) AOJKHA OTpakaTh UMEIOIIHESCS
B3IJIAJIbI Ha TOCTABJICHHYIO MpoOJieMy, T. €. HEOOXOIUMBI 3JIEMEHTHI
Hay4dHOU mosiemuku. [Ipu cOope nHbOpMaMKM HE CIAEAyeT MpeHeOperaTh
SPKUMH TPUMEpPaMH U3 ONbITa pabOThl TPEANPHUATHH U JaXKe
nyOJUIIMCTUYECKON JIMTEPATyphl, UTO CBUJIETEILCTBYET HE TOJBKO O
ryOUHE 3HAHUM, YBJICYEHHOCTH JAHHOW MpPoOJIeMOM, HO U O IIUPOKOM
KpYyro3ope.

W3moskeHre TeMbl JOHKHO MPOBOJIUTHCSA B OMPEICICHHBIX paMKaXx.
Bo-1niepBBIX, YTOYHSACTCS KaTerOpHalbHBIN ammapar, Ha KOTOPBIA CIeAayeT
ONEPEThCS TPH aHAIKW3e, YETKO W KOHKPETHO W3JIaracTcs MpeaMeT
UCCIIEZIOBaHUS, JaeTcs (POPMYITUPOBKA TOTO WM WHOTO TEOPETUYECKOTO
ToCTyJIaTa B BUJE Pa3BEPHYTOrO OIpeaeiieHrs. Bo-BTOPHIX, pacKphIBaeTCs
COJICp)KaHUE BONIPOCA, IOKA3bIBACTCS POJIb W 3HAYCHUE HM3Y4acMOro
BOIIPOCA, €0 MECTO B CUCTEME TEOPETHUYECKUX IIOJIOKEHUU. B-Tperbux,
BEeChbMa IIEHHBIM B KypcoBOW pabore (ImpoekTe) SABIAETCSA MOAKpPEILICHUE
TCOPETHUYCCKUX  BBIBOJOB (DaKTaMH TPAKTHUECKOW  JIEATEIHHOCTH,
npuMepaMH M3 OMbITa PA0OThI MPEINPHITHH HAHOTEXHOJOTHUSCKOU
HAIPABJICHHOCTH. B-4eTBepTHIX, HAJO THCaTh HAYYHBIM S3BIKOM,
I'PaMOTHO UCIIOJIb3YS CIICIHATBHYI0 TEPMUHOJIOTHIO.

0) Obpabomxa cobpanno2o mamepuana 8 Yyeiom.

OOpaboTka  Marepwajga B  ILEJIOM  IMPEJACTaBIseT  co0oit
CHCTEMAaTH3allil0 M COIIOCTABJCHHE pAa3JIMYHBIX dYacTel COOpaHHOTrO
MaTtepuana, TMPUBOAAIIYI0O K YSICHEHHMIO JIOTMKA BCEH  paboTHhl,
CTPYKTYPHBIX TpaHeld KaXJoro BoIpoca. BcCio MOATrOTOBJICHHYIO
HH(pOPMAIIHMIO MOXKHO HaKaruiuBaTh B (haillaX WIM B OTJEJbHBIX MaIKax
M0 KaXJIOMYy paszeny miaHa. AOGCONTIOTHO HEOOXOAMMO, KpoMe IPOYETo,
MCII0JIb30BaTh BO3MOXKHOCTH ceTH Internet.

Ha »Tom sTane yTouHsieTCs Martepuan U OTKIAJbIBAETCS B CTOPOHY
BTOPOCTEINCHHAA WA HE HMEINas OTHOIICHUE K TEME HCCIIECIOBaHUS
uHopmarnusg. CTyneHTaM HEPEIKO CI0XHO CAMOCTOSITEIbHO OT/ACIHUTH
KaKy10-1100 WH(OpMalMI0 M OYEPTUTh KPYr H3BICKAHMS, MOXTOMY Ha
JTAHHOM 3Tare He00X0AMMO TOCOBETOBATHCS C HAYYHBIM PYKOBOJUTEIIEM.

e) Ogopmnenue kypcosoii pabomol (npoexkma).
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Kak mpaBuio, KypcoByl paboTy (IPOEKT) BBIIOJIHSIOT B
MAaIIIMHOIIMCHOM BapHaHTe, €e 00beM yCTaHaBIMBaeTcs B npeaenax 25-30
CTpaHHUII.

OdopmiacHue KypcoBoM pabOTBl (IIPOCKTA) JOHKHO  CTPOrO
COOTBETCTBOBaTh cTaHAapty yHuBepcuteta CTY_04.02.030-2017_4.1
«KypcoBbie paboThl (IIpoeKThl). BeimyckHble KBaIHM(hUKAIIMOHHBIC Pa0OTHI.
OO6uue TpeOoBaHUS K CTPYKTYpe U 0OPMIICHUIO.

KypcoBas pabora (IpOeKT) WMEeT THUTYJIbHBIM JIUCT, KOTOPBIH
pa3memaercs Ha o00J0kke. Ha THUTyIbHOM JIHCTE CTYICHT YKa3bIBaeT
Ha3BaHHWE Kadeaphl, TeMbI, CBOIO ()aMIUTHIO U WHUIHMAILI, HOMEpP y4eOHOM
TPYIIbI, @ TaAKXKE JOJDKHOCTH, HAYYHOE 3BaHHE HAYYHOTO PYKOBOIUTEIIS.
C oOpasnamMu 0OpMIICHUS TUTYJIbHBIX JUCTOB MOXKHO O3HAKOMHUTBCS B
yKa3aHHOM BEBIIIE CTaHIAAPTE.

Jlasiee cieayer IJIaH WM COJCP)KaHUE KypCOBOM paboThl (IIpoeKTa)
M yKa3bIBaeTCs, Ha KaKWX CTPAHMIAX Pa3MEIICHBI TJIaBbl, maparpadpsl,
I0/[3aTrOJIOBKH.

KypcoBas pabora (IpoeKT) B COOTBETCTBHH C IUTAHOM HAYMHACTCS C
«BBeneHus», r71e 000CHOBBIBACTCS aKTyallbHOCTh, YKA3bIBAIOTCS MOTHBBI
BbIOOpA JTAaHHOM TEMBI, MOKA3BIBACTCS CTCICHL €€ pa3pabOTaHHOCTH B
pa3NMYHBIX TPpydaxX YydeHbX. HeoOXoauMo TakXke yKas3blBaTh IENIb H
3aJ1a4l KypCcOBO# paboThI (IpOEKTa).

B ocHoBHOW wactm pabOTBl JIOTMYECKH IIOCIEAOBATEIHHO
pPacKphIBaIOTCS IIOCTAaBJICHHBIE BOIPOCH.. B mepBoM pasjaene ocoboe
BHUMaHHE oOpaiiaeTrcas Ha 0030p JuTeparypbl IO HU30paHHOMY
HanpaBieHuto. [Ipm 3ToOM BaxHO COOMIONATH JIOTUKY H3JIOKCHHUS,
HCII0JIB3YSI OCHOBHBIE CIIOCOOBI — OT OOIIEro K YaCTHOMY HJIM OT YaCTHOTO
K o01Iemy.

[Tockonpky KypcoBasg pabotra (IPOEKT) SBJISETCS PE3yIbTaTOM
CaMOCTOSITCIIBHOTO U3YUYEHHUS CTYJCHTAMH M30paHHON TEMBI, OHA JIOJDKHA
OBITh HaIMCaHa CBOMMH CJIOBAMH, COJACPKATh HEOOXOJIWMBIC JHYHBIC
0000IIeHNsT ¥ BBIBOABL. B <«BakilOYeHUH» aBTOP MOJBOJUT HTOT
CICIIAaHHOM paOOTHl, YKa3bIBa€T, C KAKUMH TPYIHOCTSIMH IPHILIOCH
CTOJIKHYTBCSl TIPH W3JIOKEHUH W30paHHOW TEMBI, BBIJCISACT Y3JI0BBIC WU
BBI3BaBIIME HHTEpec mnpooOsembl. CieayeT OTMETHUTh, KaKHe BOIPOCHI
UMCIOT  TPaKTHYECKYI0 3HAUYMMOCTh B  cdepe HaHOTCXHOJIOTHH.
O0600611IeHNS U BBIBOJBI HEOOXOIUMO M3J1araTh KPaTKO U CBOMMHU CIIOBaMH.
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Kaxnas crtpanuma Tekcta paboOThl JODKHA OBITH MPOHYMEPOBAHA.
Tekcr kaxaoro pasueia KypcoBOM paOoThl (IPOEKTa) HAYMHACTCS C
Ha3BaHWS W €ro TOPSIKOBOIO HOMEpa B COOTBETCTBUU C IUIAHOM U
COJIep )KaHHEM.

CcbUlku Ha HaydyHble pabOThl B TeKCTe 0003HAYArOTCS YHUCJIAMU B
KBaJIpaTHBIX CKOOKax, a B pasuene «lcmoib3yemble HNCTOUYHUKH»
YKa3bIBAETCA LUTHPYEMBIH MCTOYHUK B COOTBETCTBUU C TpeOOBaHUSIMU
opopmiienust mo ['OCTy.

KypcoBas paborta (IpoeKT) MOAMUCHIBACTCS aBTOPOM, CTaBUTCS J1aTa
€€ 3aBeplleHUs U padoTa CAACTCS HAYYHOMY PYKOBOJIUTENIO.

orc) Yemparnenue ykasanuvix 8 peyen3uu 3ameyanuil.

YcrpaHeHue ykazaHHBIX B PEIEH3UMM 3aMEUaHUil  Hay4dHOTO
PYKOBOAUTENSl M  MOCIHEAYyIOWas  3allluTa  MPEJCTaBIAT  CcOoOOM
3aBEPIIAIONIYI0 YacThb pabOThl HajJ HUCCIACAOBAaHUEM U B HEKOTOPOH
CTEIEHU BHICTYNAIOT €€ UTOTOM.

IToy4yMB NMUCBMEHHYIO PELEH3HUI0, CTYIEHT BHUMATEIBHO M3y4daeT
€e, a TaK)Ke 3aMEuaHusi, YKa3aHHbIE B TEKCTE PadOThl, U TOTOBUT K HUM
YCTHBIC TTOSICHEHUS (OTBETHI), KOTOPBIC MIPO3BYYAT IPH 3aITUTE.

Ecimu comepxanue pabOThl HE COOTBETCTBYET MNPEAbSIBISICMBIM
TpeOoBaHUsIM (HE PAaCKpBITHI BOMPOCHI, BCE MEPEHHUCAHO U3 OJHOrO
UCTOYHHUKA M T. 1.), TO KypcoBasg paOora (IpOEKT) HamIpaBiIIeTCs Ha
nopabotky. Toapko TMOCNIe YCTPaHEHHS YKa3aHHBIX 3aMCYaHUU M
10pabOTKH CTYJCHT JOMyCKAETCs K 3alluTe.

[TonyyuB OOIYCK K 3alllMTE, CTYACHT JOJDKCH OOHOBHUTH B IaMSTH
coJiepKaHre KypcoBOi paboThl (IIPOEKTa), BEIACIUTD Y3JI0BbIE BOIIPOCHI U
HANTH TOMOJIHUTEIbHBIC apI'YMEHTHI Ha BHICKA3aHHBIC 3aMEUaHUs.

3) Bawuma xypcosoii pabomul (npoexma).

3ammura KypcoBoi paOoThl (poeKTa) MPOBOAUTCS B YCTAHOBJICHHBIC
kadenpoll CpOKM W NOpPUHUMAETCA KOMHCCHMEH B cocrtaBe 2-3
Iperno aBaTesicii, BKIIOYAas HAy4YHOrO pyKoBoaurtelss. B Teuenme 5-7
MUHYT, B COOTBETCTBHHM C IUIAHOM, KpPaTKO M YOCIAHMTEIHLHO H3J1araercs
colepkaHue paboThl, Jenaercs 0030p HCMNOJb30BAHHOM Hay4HOM
JUTEPATyphbl, 0000MIAIOTCS OCHOBHBIC BBIBOJBI, BBITCKAIOIINE W3 TEMBbI
uccienoBanus. JlaroTcs TOJMHBIE M apryMEHTHPOBAHHBIC OTBETHI Ha
3aMEYaHMS PEIICH3CHTA M 3aJJaHHBIC B X0JI€ 3aIIUThI BOIIPOCHI.

OlieHKa BBICTABJISIETCS C YYETOM KauyeCTBa BBIMOJHEHHOM paOOThHI U
pe3yJIbTaTOB €¢ 3aluThl. B ciiydae oleHKH KypcoBO# paboThl (IIpoekTa)
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"HEYIOBJICTBOPUTEILHO" CIyIIATEb HOJKEH MOATOTOBUTH PA0OTy 3aHOBO
[0 TOW K€ CaMOW WA JPYroW TeMe, IO COIJIACOBAHUIO C HAYYHBIM
PYKOBOJMTENEM M 3aBeAyrOIuM Kadeapoi, a 3aTeM CHOBa IPOUTH
nporeaypy 3ammThl. OTieHKa 32 KypCOBYIO paboTy (IPOCKT) BHICTABIISACTCS
B 3a4CTHYIO0 KHIKKY. CTYJICHTBI, HE C/IaBIIHE KypPCOBYIO paboTy (ITPOEKT),
CUMTAIOTCSI UMEIOIINMU aKaJEMHUYECKYIO 3aI0J>KEHHOCTb.

[Ipy HanucaHMM KypCOBBIX paboOT (IIPOCKTOB) UCIOJIB3YIOTCS
CJIEYIOIIME BUIbI METOI0B HAYYHOT'O UCCIICOBAHUS

Ananuz — paCwICHCHUC LOCJIOCTHOIoO INnpcamMeTa Ha COCTABJIAIOLINC
YacCTH C LECJIbIO UX BCECCTOPOHHEI O N3Y4YCHMUS,

AHayiorusi — npueM IMO3HaHUs, NMPU KOTOPOM Ha OCHOBE CXOJICTBA
OOBEKTOB IO OJHUM MPU3HAKAM JI€JIa€TCsl 3aKI0YEHHE 00 UX CXOJCTBE IO
IPYTUM;

Jenaykuus — BUJ YMO3aKIJIIOUEHUSI OT OOIIET0 K YaCTHOMY, KOT/la U3
MacCchl YaCTHBIX CJIydyaeB JieJlaeTcsi OOOOIIEHHBI BBIBOJ, O BCEl
COBOKYIHOCTH TaKUX CJIy4Yaes,;

NHayKuss — METOJ MCCIEIOBaHUS M CIOCO0 pacCyXIeHHs, B
KOTOPOM OOIIMI BBIBOJ CTPOUTCS Ha OCHOBE YAaCTHBIX IOCHIIOK,;

Knaccudukamuss — paszeneHre BCEeX H3YyYaeMbIX MPEJAMETOB Ha
OT/CJIbHBIE TPYINbl B COOTBETCTBUU C KAKUM-TUOO BaXXHBIM JUIs
UCCJIe0BaTENs TPU3HAKOM,

MonenupoBanue — u3ydeHHe 00beKTa (OpUTHHAIA) TIyTEM CO3IaHus
U HCCJICIOBAaHMS €ro Komuu (MOJEIH), 3aMelIaloNneli OpHIrHHAI C
ONpEICACHHBIX CTOPOH, HHTEPECYIOIIMX II03HaHMe. Mojenb Bceraa
COOTBETCTBYET O0BEKTY-OPUTHHAILY B TE€X CBOMCTBAX, KOTOPHIE IOIEKAT
U3YYCHHUIO, HO B TO XK€ BpPEMs OTJIMYAIOTCS OT HEro Io Psay APYrHX
IIPU3HAKOB, YTO JIeJIaeT MOJEIb YAOOHOM IS UCCACAOBAHUS M3y4acMOTO
00BeKTa;

HaOmionenue  —  li€JICHANpaBlICHHOE  BOCHPUSITHE  SBJICHUU
00BEKTUBHON JEHCTBUTEILHOCTH, B XO0JI€ KOTOPOTO IOJYy4YarT 3HAHUS O
BHEIITHUX CTOPOHAX, CBOMCTBAX U OTHOIICHUSIX U3y4aeMbIX O0BHEKTOB,;

O06o6OmieHne — TIpUEeM MBIIUICHUS, B pe3yJbTaT€ KOTOPOIo
yCTaHABJIMBAIOTCS OOIIKME CBOMCTBA U MPU3HAKU OOHEKTOB,

Omucanne — (Qukcamusa CpeACTBAMH  €CTECTBEHHOTO  WJIU
HCKYCCTBEHHOTO SI3bIKa CBEJICHUH 00 O0BEKTaX;
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[IporHo3upoBanue — cCHEUAIbHOE HAY4YHOE  MCCIICIOBAHHE
KOHKPETHBIX NIEPCIEKTUB Pa3BUTHS KaKOTO-TUOO SIBIICHUS;

CuHTe3 — COEIMHEHHE paHEE BBIJICIICHHBIX YacTel mnpeaMera B
eIUHOE IIeJI0€;

DKCIEepUMEHT — anpoOUpPOBaHUE, UCTIBITAHUE U3yYaeMbIX SBJICHUH B
KOHTPOJIMPYEMBIX U YIIPABISEMBIX YCIOBUAX. B 3KCIIEpUMEHTE CTpeMATCS
BBIJICJIUTh M3y4YaeMbI€ SIBICHUS B YMCTOM BHJE C T€M, YTOOBI ObLIO Kak
MOHO MEHBIIIE MPENATCTBUM B MTOTYUYCHUU UCKOMOM MHPOPMAIIUH.

1. 3BAJAHHUE K KYPCOBOMY INPOEKTY

JIns  BBINOJHEHHS KYpCOBOIO MPOEKTAa B pPaMKax H3YYCHUS
qucuuIuinHbl - «HaHoaHanuThueckoe  o0OpyloOBaHUE»  CTYJIEHTaM
NpeUTaraloTcs Ha BBIOOp cClieayromue TeMbl (0  COTJIaCOBaHUIO C
IperoaBaTeIeM BO3MOKHO N3MECHECHUE TEMBI).

1. DHeproaucrnepCUOHHBIH aHAIM3 Ha PaCTPOBOM  DJIEKTPOHHOM
mukpockorne JEOL JSM 66101emMeHTOB MUKPOCUCTEMHOM TEXHUKH

2. OCHOBBI METOJIOB PEHTreHO(OTOAIEKTPOHHOU  CHEKTPOCKOIUU
(PDOC) u DIICKTPOHHOM 0’Ke-CIEKTPOCKOITUHU (B0OC)
penTrenodayopecienTHoro aHanmsa (PDA)

3. DOKchepuMeHTalIbHas YCTaHOBKA I WCCIEAOBAHUS POTAIIMOHHOTO
s dexTa B HAHOAUCIIEPCHON MarHUTHOM KUJIKOCTH

4, Metoauka oOpabOTKH M300pKEHUN W TOJYUYESHUS TEOMETPUUSCKUX
napamMeTpoB HAHOCTPYKTYp (TUIOTHOCTH, paaWyca KPUBHU3HBI BEPIIHH,
pasmepoB u T.1.) Ha ACM  (SmartSPM™)u1s pacuéra popmdakropa.

5. «O06paboTka reoMmerpuueckux mnapameTpoB ACM-uzobpaxeHui
HAHOCTPYKTYp I  ONpEAeNIeHUs] BO3MOXKHOCTH  aBTOXJIEKTPOHHOM
IMUCCUU»

6. B03MOXHOCTH CKaHUPYIOIIEH 30HI0BOM MHKPOCKOIHH (aTOMHO-,
JJICKTPO-, MAarHUTOCHUJIOBOM) H  METPOJOTHYCCKHE XapaKTCPUCTUKH
METOJIOB (PEKHUMBI, YYBCTBUTEIILHOCTD, Pa3peIlIeHUEe, XapaKTEPHOE BpeMs
METO/a, MOTPEIIHOCTH, OFPaHUYEHUE HA TOYHOCTh M3MEPEHHUs], IIYyMbI U
T.J.).

7. Bmusaue 1mymMoB Ha wu3MepeHHs] (BHIOBI IIIYMOB. JPOOOBBIH,
JDKOHCOHOBCKHM, (DOTOHHBIN, TEMIICPATYPHBIA U T/.) U UX YUET

8. Ckanwupyromas tyHHenbHas Mukpockonus (AUCT CTM) (pexxumsl,
pa3jIMyYHbIC TIOBEPXHOCTH (METAJUI, MOJYINPOBOIHHUK) UYBCTBUTEIHHOCTD,
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paspelleHre, XapakTepHOe BpeMsi METO/1a, MOTPEIIHOCTH, OTpaHUYCHUE Ha
TOYHOCTH U3MEPEHUS, IITYMBI U T.1.).

9. OcHOBBI METOAOB PEHTTEHO(POTOINEKTPOHHON  CHEKTPOCKOIHHU
(PDDC) u AIICKTPOHHOM 0’KE€-CIIEKTPOCKOITHNHN (BOC)
peHTreHodIyopecueHTHoro ananu3a (PDA).

10. «OcHOBBI METOJ1a MIEKTPOHHOH 0Oxe-criekTpockomnuu (QOC)»

11. «OcHOBBI MeTOJla PEHTreHO(OTOIICKTPOHHOU  CHEKTPOCKOIUU
(PDDC).»

12. Beibop MeTona, yd€T MOTPEIIHOCTEN PpAa3IUYHBIMU METOJIaMH U
NpUOIMKEHHBIC  BBIYMCICHUS TMPU  DKCICPUMEHTAIBHBIX ~ METOJaxX
UCCIICIOBAHUS

13. OcCHOBBI U3MEpPEHUS MaJbIX TOKOB M MPOBOAUMOCTH >KHUJIKOCTEH Ha
nukoammepmetpe Keithley 6487u BeiBo naHHBIX Ha DBM

14. Hcnoap30BaHHME METOJa HAMMEHBIIMX KBaJpaToB JJIsI O0OpabOTKH
IKCIICPUMCHTAIBHBIX ~ 3aBHCHUMOCTEH  (ammpokcuUMaIs  pa3mdHbIMH
GYHKIMSIMN)

15. Macc-cneKTpoMeTpUYeCKHue  METOJbl  HCCICAOBAHHUSI M HX
METPOJIOTMYECKOEe 00eCTICUeHHE

16. WccrnemoBaHue JIOMEHHBIX CTPYKTYP B TOHKHX IUIaCTUHAX
dbeppoOMarHeTUKOB METOJaMU PAMaHOBCKOHN CIIEKTPOCKOITHH

17. PentrenodaszoBblii aHAIU3 CBUHIIOBOM MACThl CBUHIIOBO-KHCIOTHBIX
aKKyMYJIATOPHBIX OaTapei

18. PactpoBasi 3JIEKTpOHHAsT MHKPOCKONHUSI M €€ METPOJOTHYECKOE
obOecrieueHue (paspellieHue, XapakTepHOE BpPEMsS METOJa, amlapaTHOE
oOecrieueHue u Jip).
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