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HPOU3BOICTBEHHOM NMPAKTHKH (ITPEJUTUILIOMHOI PAKTHK)
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KBamuduxarms: MarucTp
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IIporpamma coctapiena ¢ yuerom PelepanbHOr0 rocyaapeTBEHHOTO 06pa30BaTCIBHONO
CTaHJapTa BHICHIEr0 O0pa3oBaHMA — MarucTpatypa HampaBieHds mnoarotopku 28.04.03
Hanomarepuaisl, yTBepkIeHHOTo nprKa3om MunucrepcrtBa oGpa3oBaHus M Hayku Poccmiickoit
®enepauun ot 22 centabps 2017 r. Ne 966; Ha ocHoBaHHH ['0Cy1apcTBEHHOrO 06pa3OBaTENLHOTO
craHnapra Beicmero npodgeccuonansHoro obpazopanus Jloneuxoir Hapommoii Pecny6muxu (IOC
BIIO JIHP) nanpasnenus moxrorosku 28.04.03 Hanomarepuaisi (KBamuHKAIMs: «Maructpy),
YTBEPXKIEHHOro npukazoM MunucrepctBa o6pasoBanus u Hayku J[HP ot 28 mas 2020 r. Ne 85-u;
[lopsiaka opramm3ammu  yyeGHOrO mpomecca B OOpasoBaTeNbHBIX OPraHM3AUMSX —BHICIIETO
npodeccronansroro obpasopanus Jlonenxoit Hapoxuoit PecryGimku, yTBEp/IeHHOTO IPHKA30M
Munncrepersa o6pasopanus u Hayku JTHP Ne 1171 ot «10» nHos6pst 2017 r.; yueGHOro miasa u
OCHOBHOH 00pa3oBaTelbHONH mporpaMMel HanomaTepHanbl W HAHOTEXHOJNOTMH HAIpPABJICHHS
noarorosky 28.04.03 Hamomarepuainsl, paspaborannsix B ['OY BITO «JloHenkuii HauoHATBHBII
YHHBEPCUTET.

PazpaboTunku: 74

ITpodeccop, nokrop hu3-Mar Hayk,

npodeccop kapeapbl TEOPETHIECKOH ;

(M3HKH B HAHOTEXHOIOTHiA ITerpenko A.T.
ITpodeccop, nokTop dhus-mar Hayk,

npodeccop kadeapbl TEOpeTHIECKOU

(M3UKY M HAHOTEXHOJIOT Ui Munocnasckmii AL

IIporpamMma yueGHOM TMCIHIUIHHBI yTBEPK/ICHA Ha 3ace/laHii Kadyepbl TeOpPETHIECKOH
(M3UKH ¥ HAHOTEXHOJIOTHi

ITporoxon Ne 19 ot «11» mronst 2020 r. /
3aB. kadeapsI TEOPETHIECKOH (H3MKH U HAHOTEXHOJOTHH ot aproxut B.H
IIporpamMma yueGHOH IMCHMIUIMHEL 0J00peHa y4eGHO-METONMYECKOH KOoMHCCHEH

(u3nKo-TexHIYECKOro (aKyipTeTa

ITpotokon Ne 6 ot «23» wmionss 2020 .

IIpencenarens yueOGHO-METOAMUIECKOI M
KOMHCCHH (aKyIbTeTa Kotenko B.H.
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1.  OBJACTb IPUMEHEHUA U MECTO ITPAKTUKHU B YYEBHOM ITPOLECCE:

[TpousBoacTBeHHAs MpakTUKa (MPEAIUILUIOMHAs MPAKTHKA) BXOAUT B 00s3aTeIbHBIN
pa3ziesl OCHOBHOUW 00pa3oBaTEeNIbHON MPOTrpaMMBI MAaruCTPaTypbl U TPEACTABISET COOOM BHT
y4eOHBIX 3aHSITHUH, HEITOCPEACTBEHHO OPUEHTHUPOBAHHBIX HA MPO(PECCHOHATBHO-TIPAKTHUYECKYIO
NOArOTOBKY oOyuarommxcs. llpeamuruioMHas mpakTHKa MPeACTaBIsieT coOoi onHy u3 (opm
OpraHu3aly yd4eOHOro Tmpolecca, 3akIoYaronlyocs B MNpodecCHOHATbHO-PAKTUYECKON
NOJATrOTOBKE 0Oyyaromuxcs Ha 0azax npakTuku. [IpakTruka 6a3upyercsi Ha IPUMEHEHUH HaBBIKOB
Y 3HaHUH, NOJIyYCHHBIX HA MOMEHT Hauyaja IPaKTUKHU B pe3yIbTaTe OCBOCHHUS YaCTHU JAUCLUILINH
«Pa3mepunsie 3¢pexTsl B HaHOMaTepuanax», «TeopeTuueckoe U KOMITbIOTEPHOE MOICITHPOBAHNE
MarepuanoBy, «lIporeccel mony4yeHuss HAHOYACTULl U HAaHOMaTepuanoB» U Ap. [Ipegaumniomuas
npakTuka npooautcsi B 4 cemectpe. Bxonut B biok 2 «lIpaktukny». BapuaTuBHas yact 1o
HampaBiaeHuto  moarotoBku  28.04.03  Hanomarepumansl  (Marucrepckas — Iporpamma:
Hanomarepuainbl 1 HAHOTEXHOJIOTHH).

Peanuzyercsa Ha pusuko-rexHuueckoM dakynbrere kadeapoil TeopeTuueckor GU3NKHU U
HaHOTEXHOJIOTHIA.

2. CTPYKTYPA NPEJJIATIIJIOMHOM MPAKTUKHA

Xapaxmepucmuka yueoHol OUCYUnIUHb

Hanpanenune noarotoBku

28.04.03 HanomaTepuassl

Marucrepckas nmporpamma

HaHOMaTepI/IaJ'ILI 1 HAHOTCXHOJIOTHH

ITporpaMmMa noJiroToBKU Marucrparypa
Kpanuduxanus Marucrp
KosingecTBo cosiepKaTeabHbIX MOy IeH 1

brok yuebHoTrO0 nana [IpaxkTuku. BapuaTtusHas yactb

DopMBbI KOHTPOJIS JlnddepennnpoBaHHbIii 3a4eT

ToKasaren ouHas popma 3a04Has popma
00y4YeHHUs 00y4YeHHs
KonnuecTBo 3a4eTHBIX €AMHHUIL (KPETUTOB) 15 15
"oz moAroTOBKHA 2 3
Cemectp 4
KonmgecTBo yacoB 540 540
KonuuecTtBo Henenb 10 10

3. MECTO ITPOBEJAEHUWS NIPAKTUKHA
MecroMm mpoBeneHHUs MPAKTUKU MOTYT ObITh ydyeOHbIe JabopaTopuu Kadeapbl TeOpEeTHYECKON
(GU3MKM M HAHOTEXHOJIOTUH (U3HKO-TEXHHUYECKOro (axynabTeTa J[OHEKOro HalKMOHAJIBHOTO
YHHUBEpCHUTETa U NPOQHUIbHBIE OpPraHHU3alluU, ¢ KOTOPBIMU UMEIOTCS JOrOBOPHI Ha NMPOBEICHUE
npaktik (dorosop ¢ I'Y JJon®TU um.A.A.T'ankuna Ne 1104/02-37/20 ot 20.10.2020r., cpok
neiicteus o 31.12.2025r.)
4. OIIMCAHHUE MNPAKTHUKH
eau u 3agaun

Ienv — cOop w aHaimMTHuYeckas o0Opa0OTKAa JaHHBIX JUIsl TOATOTOBKHA  BBIMTYCKHOM
KBAJTM(HUKAIIMOHHON paboThl MO BBIOPAHHOW TeMe; pacIiMpeHue Mpo(ecCHOHANBHBIX 3HAHHM,
MOJTYYeHHBIX MarucTpaHTaMu B Tiporiecce o0ydeHwus, 1 GOpMUPOBaHHE TPAKTUICCKUX YMEHHUHA 1
HaBBIKOB BEJICHUS] CAMOCTOSTEIILHON HAy4YHOU paboTHI.

3adauamu TPAKTUKU ABISAIOTCA:

- W3y4YeHHME MATEHTHBIX M JUTEPaTypHBIX HCTOYHHMKOB IO pa3padaTbiBa€MON TeMe C LENbI0
UX UCIOJIb30BAaHUS MPH BBHIOIHEHUH MarucTepPCKOi UCCepTallu;

- U3y4YeHHE METOJOB aHajliu3a U O00pabOTKH HKCHEPUMEHTAJIbHBIX JaHHBIX, METOJOB
UCCIIEIOBaHMS U TIPOBEJICHHS SKCIIEPUMEHTAIBHBIX PadoT;
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- H3y4yeHUe HH(QOPMAIMOHHBIX TEXHOJOTHMl B HAy4yHBIX HCCIEOBAHUAX, POrPaMMHBIX
MPOJYKTOB, OTHOCSIIUXCS K TPO(heCcCUOHATLHOM cdepe;

- U3ydeHue TpeOoBaHuM K 0(hOPMIIEHUIO HAYYHO-TEXHUYECKON JOKYMEHTAIUH;

- aHanM3, cHcTeMarW3auuMs W 00oO0meHWe HayyHOH  HMHQOpPMAUMM 1O  TeMe
JMCCEPTALMOHHOTO UCCIIEI0BaHMS;

- TEOPETUYECKOE WIH SKCIIEPUMEHTAIILHOE UCCIIEI0BAHUE B pAMKax MOCTaBJICHHBIX 3a/1a4;

- QaHAJIU3 JOCTOBEPHOCTHU MOJIYYEHHBIX PE3yJIbTaTOB;

- CpaBHEHHE pe3yJIbTaTOB HCCIEAOBaHUS OO0BEKTa pa3paboTKH C OTEYECTBEHHBIMH U
3apyOeKHBIMU aHATIOI'AMU;

- aHAJIU3 HAYYHOM U NPAKTUYECKOM 3HAYUMOCTH IPOBOAUMBIX UCCIIEIOBAHUM.

TpeGoBanusi Kk pe3yjabTatam npakTuku:. [IpepnumiomMHas mpakTUKa HampaBjieHa Ha
(dbopMHUpOBaHKE AJIEMEHTOB CICAYIOMUX KommeTeHIuid B coorBeTcTBUU ¢ PI'OC BO PD mo
HanpasyieHuto noArotosku 28.04.03 Hanomarepuaisl 1 OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl
BBICIIIETO OOpa3oBaHWs  HampamieHus mnoarotoBku 28.04.03 Hanomarepuanbl (Marucrepckast
nporpamma: HaHomatepuasbl 1 HAHOTEXHOJIOTHH):

a) ynusepcanvuwix (YK):

Crioco0eH OCyIIECTBIATh KPUTUYECKUH aHaNIM3 NPOOJIEMHBIX CHUTyallUd Ha OCHOBE
CHCTEMHOTO TI0AX0/1a, BhIpabaTeiBaTh cTpareruto aercruii (YK-1);

Crioco0OeH ynpaBisTh MIPOSKTOM Ha BCEX dTamax ero sxusHeHHoro ukia (YK-2);

Crnoco0eH OopraHu30BbIBaTh U PYKOBOAUTH paObOTOM KOMaH/bl, BRIpAOATHIBAS KOMAHIYIO
CTpATETHIO JIJIs TOCTHXKEHHUs TocTaBiieHHo# 1enu (YK-3);

Croco0OeH MpUMEHSTh COBPEMEHHbIE KOMMYHUKATUBHBIE TEXHOJOTHH, B TOM YHKCJE Ha
WHOCTPAaHHOM(BIX) fA3bIKE(ax), ISl aKaJeMHUYECKOro W MpodecCHOHAIBLHOTO B3aUMOJCUCTBUS
(VK-4);

CrocobeH aHanmM3WpOBaTh W YYUTHIBATH pa3HOOOpasue KyJIbTyp B Ipolecce
MEXKYIbTypHOTO B3aumMoeicteus (YK-5);

CrniocobeH ormpenensiTh U pealn30BbIBaTh NMPUOPUTETHl COOCTBEHHOW MAESTEIBHOCTU U
croco0bl ee COBEPIICHCTBOBaHMs Ha OCHOBe camooleHkH (YK-6).

0) oowenpogpeccuonanvnuvix (OIIK):

Cnoco0eH cTaBUTh M pellaTh MHXKEHEPHBIE W HAYYHO-TEXHHUYECKHE 33Ja4d B 00JacTH
MOJIyUYEHUSI U HCCIIEI0OBAaHUS HAHOMATEPHAJIOB U HOBBIX MEXIMCLUMIITIMHAPHBIX HaIllpaBJIEHUN C
UCIIOJIb30BAHUEM €CTECTBEHHOHAYUHBIX U MaTeMaTudeckux mojenei (OTTK-1);

CnocobeH ympaBisiTh MPOPECCHOHAIIBHOW ¢ WHOM JEATEIbHOCTHIO HAa OCHOBE
NpUMEHEHHS 3HaHUH MPOSKTHOTO U (puHaHCcOBOTO MeHemkMenTa (OITK-2);

CnocoOeH ymnpaBisTh >KM3HEHHBIM LUKIOM CO3/IaHUS WH)XXEHEPHBIX NPOAYKTOB B
00JacTM HAHOTEXHOJIOTMH M HAHOMATEPUATIOB C YYETOM JKOHOMUYECKUX, SKOJOTHYECKHX,
COIMAJIBHBIX U Apyrux orpanuuyennii (OI1K-3);

Cnoco0OeH BBITIOJNIHATH HCCIEAOBAHUSA TPU PEUICHUH WHXEHEPHBIX M HAy4YHO-
TEXHUUYECKHUX 3a/lady, BKJIOYas IJIJAHUPOBAHUE U IIOCTAHOBKY CJIOKHOTO JKCIIEPUMEHTA,
KPUTHYECKYIO OLICHKY U UHTeprpeTanuto pe3yibraToB (OITK-4);

Cnoco0eH HCIONIb30BaTh HMHCTPYMEHTapuil ¢opManu3aluil WHKEHEPHBIX, Hay4yHO-
TEXHUUYECKUX 3a/lady, NPUKIATHOE TPOTpaMMHOE OOecreueHue JUisi MOJCIHPOBAHUS H
POCKTHPOBaHUS 00BEKTOB, cucTeM u mporeccoB (OITK-5);

CriocobeH /1eMOHCTPHUPOBATH  COLMAJIBHYIO OTBETCTBEHHOCTh 32 IMPUHHMAaeMble
pEIIeHUs, YYUTHIBATh MPABOBBIE U KYJbTYPHBIC ACTIEKThI, 00ECIIEYNBATh YCTOMYMBOE Pa3BUTHE
npu BeieHnH npodeccruoHanbHoi u nHoi nestenbHocT (OITK-6);

Cnioco0eH pa3pabaThiBaTh U aKTyaJIM3UPOBaTh HAYYHO-TEXHUUYECKYIO JOKYMEHTAIUIO B

obnacty nonydenus HanomaTepuanos(OITK-7).
8) npogpeccuonanvuvix (I1K):
HAYYHO-UCCNIe008AMENbCKAS 0ESAMEIbHOCHb:
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crocoOeH (GopMyIUpOBaTh 3a7add, CBS3aHHBIE C peain3anued npodeccCHoHaTbHBIX
(ympi (TTK-1);

CIIOCOOEH  CaMOCTOSATENbHO MPOBOJUTH HAYYHO-HUCCIIENOBATENbCKUE paboOThl IO
CO3JJAHUI0,MCCIICIOBAHUIO M TPUMEHEHHIO HaHOCcUCTeM 1 Hanomatepuanos(I1K-2);

CrocoOeH K aHalu3y M 00OOIEHUIO PEe3yJIbTaTOB HAyYHO-HUCCIIEIOBATENbCKUX DPAdoT,
MOWCKY W aHalu3y HAayYHOH M TEXHHYECKOW HH(OpManmuu B 00JaCTH HAHOTEXHOJOTHHA W
CMEXHBIX JUCHUIUIMH JUIS HayYHOU,IATEHTHOW M MApKETHHTOBOW MOAJIEPKKH IMPOBOJUMBIX
UCCIICIOBaHMI, K CaMOCTOSITEIbHOM MOATOTOBKE MyOIMKALUK B OTEYECTBEHHBIX U 3apy0eKHbIX
u3nanusx (ITK-3);

CMOCOOCH K aKaJeMHUYeCKOil MOOWIBHOCTH, aKTUBHOMY MAapTHEPCKOMY YYacTHIO B
paboTe 3apyOeKHBIX HAyYHO-HUCCIIEIOBATENbCKUX JabopaTopuil BO BpeMs Hay4YHBIX
CTOXKUPOBOK, a TaK)Ke IyTeM NPE3CHTAIlMM CTEHJOBBIX M YCTHBIX JOKJIAJ0B Ha HAayYHBIX
koHbpepenmmsx (ITK-4);

CIOCOOCH MPEACTABIATh UCTOPUUECKUE ATAIbl PA3BUTHUS HAaHOTEXHOJIOTHH, BakHEHIINE
OTKPBITHSI OTEUECTBEHHBIX YUYEHBIX, Hanboyee aKkTyajabHble MPOOJIEMBbI, CBI3aHHBIE C CO3/IaHUEM
U IPUMEHEHHEM HaHOCHCTEM U HaHoMaTepuaiaoB B Poccuiickoit ®enepaunu u B mupe (I1K-
5);

nPOU3600CMEEHHO-MEXHOI02UYECKAA 0eAMETbHOCHb:

CrocobeH K MpOoQecCHOHANBHON OJKCIUTyaTallud COBPEMEHHOTO OOOpYyIOBaHUS U
pruOOpPOB (B COOTBETCTBHU C LEIAMH Maructepckoii nporpammal) (ITK-6);

CHOCOOEH K COCTaBIICHUIO METOIMYECKHX JOKYMEHTOB (B TOM uucie J1ab0paTOpHOTO
)KypHaJla) IPU MPOBEJACHUH HAYYHO-UCCIIEI0BATEIbCKHUX 1 J1abopaTopHbIx padot (ITK-7);

CHOCOOEH YyYacTBOBAaTh B ONTHMU3AIMHM CYIIECTBYIOIIUX METOAMK CO3JaHHUS U
NPUMEHEHHS HAaHOCHCTEMH HAaHOMATEpUAJIOB JJIsl YCIIEUTHONW KOHKYPEHIIMH Ha pPhIHKE HICH U
texuonoruii (ITK-8);

OpP2AHU3AUUOHHO-YRPABGIEHYECKAA 0eAMENbHOCHb:

TOTOB K OCYIIECTBICHHIO OPraHU3allMOHHBIX  MEpOINPHUATHH IO  pealu3aluu
3aIUTAHUPOBAHHBIX HAYYHO-UCCIIEI0BATENLCKUX PabOT, CIIOCOOEH KOHTPOJIUPOBATh COOTIOACHIE
TEXHUKHU 0€30IIaCHOCTH U periiaMeHTa BbinoaHeHus pador (I[1K-9);

CrOCOOEH TMPOBECTH JKCIEPTHU3Y HAYYHO-HCCIEIOBATEIbCKUX paboT B 00JacTu
Hanotexunosoruii (ITK-10);

CIIOCOOEH pPYKOBOAMTH KYPCOBBIMH M JIPYTUMH KBaJIHM(PHUKAIUOHHBIMH paboTaMu
obyuaroruxcs (bakanaBpos) u ctakepos (ITK-11);

TOTOB K KOOMEpaliH C KoJUleraMH M padoTe B KOJUJICKTHBE, K OpraHM3aluu padoThI
MastbIX KoJutekTuBoB ucnoiautenei (ITK-12);

NPOEKMHAA 0eAMETbHOCHD '

CIOCOOEH y4acTBOBaTb B pa3pabOTKe OW3HEC-TJIAaHOB U OLIEHMBATh JKOHOMHYECKYIO
3P PEKTUBHOCTh ¥ BO3MOXKHOCTh KOMMEPIUAIN3AIUN HAYKOEMKON MPOAYKIIMH —HaHOCHUCTEM,
HaHOMAaTEePHAJIOB U n3euii Ha ux ocHose (ITK-13);

CIOCOOCH  yd4acTBOBaTh B  IOATOTOBKE W peaIM3allid  HAYYHBIX  IPOEKTOB
pecnyOIMKaHCKOTO YPOBHS, a TaK)Ke MEKIYHapoaHbIX rpanToB (I[1K-14).

ITo okoHYaAHMH NMPAKTHUKHU CTYACHT HOJIKCH

3uamop:
. KaTeropuaJIbHbIN anmapar HayKd, METOJIbl HAyYHOT'O HCCIIeI0BaHUs
. HaNpaBJICHUs] W WIS WHHOBAIIMOHHOW JESITEIBHOCTH MPO(ECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHU3alui.
. 0COOEHHOCTH paboThl ¢ HayyHOU HHpOpManen
. OCHOBHBIE TMpoOJIeMbl 00pa3oBaHUsA, CBSI3aHHBIE C TIPOLIECCOM OOecIeueHHs

KadeCcTBa CrI€ciuaJIuCTOB
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. o0Imye 3aKOHOMEPHOCTH O00pa30BaTENBHOTO TMpoIecca B YCIOBHUAX
peali3anui KOMIIETEHTHOCTHOTO IOAXO0/Ja U COBPEMEHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI;
Ymems:
. aHAJM3UPOBATh HAy4YHbIE MCTOYHUKH, CpPaBHUBATh, 0000IIaTh, (POpMyIHpOBATH
CYXKJICHUS,
. pa3paboTarh MPOrpaMMy HAy4YHOTO UCCIICIOBAHUS;
. 0000maTe W BBHIOUPATH HHPOPMAIUIO [UISI TEOPETHUECKOTO aHAIM3a TEMBI
BBITTYCKHOHN KBAIM(PUKAIIMOHHON pabOTHI.
. 00€CIICUYUTh BEIIIOJHCHUE TEXHUKN 0€30IIaCHOCTH.
Bnaoemo:
. HaBBIKAMHM  HUCIIOJIb30BAaHUSI TEOPETHUYECKUX M HMIUPUUYECKUX  METOJIOB
WCCJICIOBAHMS TIPH HM3YYCHHHM PA3JIMYHBIX SIBICHHH, CBS3aHHBIX C MPOGheCcCHOHATbHON
JIeSTCIbHOCTBIO;
. HAaBbIKAMHU aHallu3a pe3ylbTaTOB BHEApPEHUS B 00pa3oBaTeNbHBIN Mpolecce
WHHOBAIIMOHHEIX HACH M TEXHOJIOTHIT;
. HaBbIKAMU padOThI ¢ HAYYHBIMH UCTOUYHHUKAMU;
. OTBITHO-YKCIIEPUMEHTAJILHBIMU HABBIKAMH;
. CIIOCOOHOCTBIO K PA3BUTHUIO U COBEPIIIEHCTBOBAHUIO CBOETO HAYYHOT'O YPOBHS.

COJAEP/KAHUE INPAKTUKH

IopsinkoBbIid HOMEP U
TeMa

Kparkoe conepxanne TeMbl

Cooepirrcamenvuwiit mooyns 1

IloaroroBuTeapHBIN dTA

[Ipou3BOACTBEHHBIN ATarl.

J MIOCTaHOBKA LENMU U (OPMYITHPOBKA 331a4H UCCIECJOBAHHS;

o dbopmynHpoBKa THIIOTE3BI AKCIIEPUMEHTATBHOTO
WCCIIEIOBAHMS,

J OTIpeieIeHNe XapaKkTepa HIKCIIEPUMEHTA,;

J BbIOOp HEOOXOIUMBIX METOJIOB UCCIICOBAHMS;

J 0TOOp U pa300p IKCIEPUMEHTAIBHBIX CPE/ICTB,;

. oubnmorpaduueckas paboTta c MCIIOJIb30BaHUEM
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHH.

J IPOBE/IEHUE FKCIIEPUMEHTAIBHOIO UCCIEIOBAHUS 110 TEME
MarucTepcKoi padoThl;

o pa3paboTKa M UCIOJIH30BAHNE COBPEMEHHBIX, B TOM YHCIIE

MH(OPMALIMOHHBIX U KOMITBIOTEPHBIX 0a3 TaHHBIX U 3HAHUH
(ceTeBbIX, HHTEPHET-TEXHOJIOT i)

Hrorosbii aTan . aHaM3 1 000011IeHNE Pe3yIbTaTOB CBOEH HAy4YHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH;
J IIPEJICTaBICHUE PE3YJIBTATOB MCCIIEN0BAHUS B BUJIE OTUYETA U
naparpada UM IJ1aBbl BBITYCKHOM KBaJU(UKAIIMOHHON pabOThI;
3aKIIIOYUTENBHBIA JTall. J o(opMmIIeHHE AUCCePTAIIMM B KOMITIBIOTEPHOM BapUaHTE B

Odopmiienue
Marwucrepckoit
JccepTaluu.
[ToaroroBka npe3eHTauu
K 3allUTe.

COOTBETCTBHUH C MPUHATHIMU TpeboBaHusMu. OdopMieHue
MIPUIIOKEHUN

. pa3paboTKa MyJIbTUMEIUHHON MPE3CHTAINH TOKJIaaa K
3acenanuio [ A.

. 3alUTa BBHIITOJIHEHHON padoThI;




L MMPEaACTAaBJICHUEC IIEYATHOT'O U SJICKTPOHHOI'O BApUAaHTOB

mar HCTGpCKOfI AUCCECpTallnu.

TemaTnueckuii mian

Conep:kareJibHbIIA MOTYJIb

KoauuecTBO 9acoB
OuHas ¢opma 00yueHust 3aounasi popma oOyueHnust
B T.4. B T.4.
= = = =
< <
Ha3spanus comepskareJbHbIX 2z = £ e 3 = £
o s} A
Mojy.ieii u Tem Sl =|8l&lE<=lE=| 2| =] 8| &5 s|§=
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) = Qg S = < 5) = o B S = <
= M| Ol A8 = X o | o 8B o
8 O | O = < O o) =
< | S = o < = =
= Bl s o) = = < =
131 = 3 =~
IToaroToBUTENLHBIN TAl 135 135 135 135
[Tpown3BOACTBEHHBIN ATarl. 135 135 135 135
UTOoroBsIiil aTan 135 135 135 135
3aKIFOYNTEIbHBIA 3Tall. 135 135 135 135
Odopmnenune MP.
[ToaroToBKa NMpe3eHTAMH K
3alUTE.
Hmozo no 540 540 540 540
cooepircamenbHOMy MOOYIIO
Bcezo uacoeé no moodynio 540 540 540 540

S.METOAUYECKHUE PEKOMEHJALIWU JJIA ITPOBEAEHUA JIEKIIMOHHBIX,
MNPAKTUYECKHUX U TABOPATOPHBIX 3AHATHI.

.HCKI_II/IOHHBIC, MNPaKTUYCCKUC U Ha60paT0pHBIC 3aHATUSA HC MNPCAYCMOTPCHLBI y‘-IC6HBIM
IIJIAaHOM.

6. METOAUYECKHUE PEKOMEHIAIIUUA 11O OPTAHU3ALIMU
CAMOCTOSITEJTbHOM PABOTBI CTYJEHTOB.

Texymmas camocTosiTeNbHAsE paboTa CTYACHTOB, HampaBJIeHHass Ha YIIyOlleHHe W
3aKperieHUe 3HaHUH, pa3BUTHE TPAKTHUECKUX YMEHUH, 3aKITF0YaeTCs B CICAYIOIIEM:

— TIIOUCK JUTEPATYPhI U JJICKTPOHHBIX HCTOYHHKOB I/IH(i)OpMaI_II/II/I 110 Hpo6neMe,

— W3y4YeHHE TeM, BBIHECEHHBIX PYKOBOJHUTENIEM TWPAKTHKHA HA CaMOCTOSTEIHHYIO
popadoTKYy,

— MMOATOTOBKA OTYETOB MO ATAraM MPAKTUKU;

— IMOATOTOBKA K 3allIUTE OTYETA 110 IMPAKTHKE.




TBopueckas mpobJIeMHO-OPUEHTUPOBAHHAsL CAMOCTOATENbHAs paboTa, OpUEHTHPOBAHHAS
Ha paszBuTHE WHTEJUIEKTYaJIbHBIX YMEHUH, KOMILJIEKCa OOLIEKYJIBbTYpPHBIX,
o0menpodeccuoHaNbHBIX U NMPO(ECCHOHAIBHBIX KOMIIETEHIMH, IOBBIIIEHHE TBOPYECKOIO
MOTEHIMANa CTYACHTOB BKIIIOYAECT:

— IIOUCK, aHAJIN3, CTPYKTYpUpPOBaHUE UH(DOpMaLUH;

— IIPOBEJICHUE IKCIIEPUMEHTA;

— paboTa HaJ MEXAUCHUILUIMHAPHBIM IIPOEKTOM;

— y4JacTHe C JOKJIaJaMU B HAYYHBIX KOH(EPEHLIUAX.

OO0pa3ubl THNIOBBIX 3a/1aHUIL:

1. Cnextp 31eKTpOMarHUTHBIX BO30YX/IEHUI B HEUACAIbHOM peleTke MUKPOIIOp.

2. V3ydyeHue CTPYKTyphl YIJIEPOAHBIX IJIEHOK HA OcHOBe aHanu3a MK-crnektpos

3. HccnenoBaHnue 3aBUCUMOCTH MOP(OJIOTMHM IOBEPXHOCTH YIJIEPOJHBIX IUIEHOK OT
YCIIOBHM MOJyYEHUS.

4. VccnenoBaHue HAHOCTPYKTYPHBIX —YIJIEPOJHBIX IUIEHOK, IOJYYEHHBIX METOJIOM
MarHeTpOHHOI'O PaCIbUICHUS.

5. BuusHue BBICOKOr0 TUIPOCTATUYECKOTO AABJICHUS U TeMIepaTypbl Ha YIPyrue CBOMCTBA
HAHOKEPaMUKH.

6. dopmupoBaHue 1O pa3MepaM 3€peH CTPYKTyp TBEpAbIX TeJl B Ipolecce
MeTaIuIacCTHYeCKon Aedopmaru.

7. HWccnenoBaHue CTPYKTYphl YITIEPOAHBIX IUIEHOK, JISTUPOBAHHBIX OKCHJOM €BpOIHUS, HA
ocHoBe MK-cniekTpockonuu.

8. ®dusnueckass peanuzalMs KyOUTOB Ui KBAaHTOBOTO KOMIIBIOTEpAa Ha OCHOBE
HAHOCTPYKTYPHBIX YIJIEPOJIHBIX IJIEHOK.

9. PacmpenenenHoe GOKYCHPOBaHHE JIA3€PHOTO U3ITyUEHHUS.

7. KPUTEPUU OLHEHUBAHUA

OneHka pe3yabTaToOB CaMOCTOSTENIbHOW pabOThl OpPraHU3yeTcsl Kak €IUHCTBO JIBYX
(GopM: CaMOKOHTPOJIb M KOHTPOJIb CO CTOPOHBI PYKOBOJIUTENS U KaeIphl.

Texkymui KOHTPOJIb OCYIIECTBISAECTCA PYKOBOJMUTEIEM IPAKTUKA B BUIEC IPOBEPKHU
OTYETOB [0 3TamaM MPaKTUKU B BUJE YCTHOIO cOOECelOBaHUS CTYAEHTa U INpenojiaBarelns, a
TaKXKe B pe3yJbTaTe IpeNOoCTaBIeHNUs COOpPaHHBIX MaTEpUaANOB Ha DSJEKTPOHHBIX U (WIIN)
OyMa)KHbIX HOCUTEJISX.

WTOroBelif KOHTpOJIb (aTTecTalMs) MPOU3BOAUTCS MO OKOHYAHHMIO NpakTUku. OH
MPOBOAMTCS HAa OCHOBAaHMM OQOPMIIEHHOIO B COOTBETCTBUM C YCTaHOBJIEHHBIMU
TpeOOBAHUSAMHU MHCbMEHHOI'O OTYETA, THEBHUKA MPAKTUKU M OT3bIBa PYKOBOJIUTENS MPAKTUKU.
[Io uroram arrecranuy BBICTABISETCA OLICHKA B COOTBETCTBHM C KPUTEPHUSIMHU OLICHWBAHUSA,
pa3paboTaHHBIMH U YTBEpXkJAEeHHBIMU Kadenpoit Ha ocHoBe [lonoxxenus JJonHY.

IlIkana coomeemcmeusn 6an106 HAYUOHAILHOIU WIKATlE

Onenka Ounenka no OneHka 1o rocy1apcTBeHHON IKaJie Ounenka no
no mkaje | 100-6anabHoiM (3x3amen, TuddepeHINPOBAHHBII 3a4eT) rocy1apcTBeHHOM
ECTS HIKaJIe HIKaJje (3a4eT)
A 90-100 5 (OTIIUYHO) 3a9TCHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporio) 3a9TCHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (y1OBJIIETBOPUTEIBHO) 3a4TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MOXXHOCTBIO ITOBTOPHOU CHA4YH




F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOH ClIa4y¥l PU YCIOBUU
00s13aTeIpHOTO HAOOpa JOTOTHUTEIIBHBIX 0aJIJIOB

8.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
IMPOLECCA.

[IpakTrka npoBoauTcs B yueOHoM aboparopun Ne313 «DeKTpOHHONH MHKPOCKOTIHH,
OCHAIIIEHHOW KOMIUIEKTOM y4eOHOU MeOenu Ha 6 1MocaJouyHbIX MECT, KOMIUIEKT paboyero mecra
npenoaasarens, 1 HOyTOyK, | DaekTpoHHBIM MUKpOcKon BakyyMHbIH-100JIM, 1 Mukpockor
metayuorpaduueckuii-7, 1 Bakyymmerp uoHH3anmoHHO-TepMonapHblii-2AIl, 1BakyymHbIi
YHUBEpCaIbHBIM TOCT-4. B yueOHOU maGoparopun «@Pusmka audaeKTpukoB» Ne(Q13,
OCHAIIIEHHOW KOMIUIEKTOM y4yeOHOW Mebenu Ha 18 mocajouHBIX MecT, KOMIUIEKT pabodero
MecTa IperojaBarens, MejnoBas Jocka,l ycTaHOBKa Uil U3MEPEHUsI KPUCTAJUIMYECKUX CBOMCTB
marepuaios,l M3mepurensueiii kommuieke P2-23A,1 HOyTOyK, 1| MyIbTUMEAMHHBINA TPOEKTOP, 1
9KpaH MepeHOCHOM.

CamocrosTenbHas padoTa CTyICHTOB IPOXOAUT B YUTaIbHOM 3aie Ne 3 aBropedepaToB u
JTUCCepTaluii, YKOMIUICKTOBaH KOMIUIEKTOM yueOHoiW wmeOenmu Ha 50 mOCago4yHBIX MECT,
OCHAIIICH KOMITBIOTEPOM B KOMIUIEKTe (2 MIT.), pacmojiokeH Mo azapecy T. JloHeuk, mp.
Teatpanbubiid, 13, ka6. 106.

WuauBuayanbHbple U IPYNIOBbIE KOHCYNbTAMU  CTYIAEHTaM Uil IPOBEICHUS
CaMOCTOSITENIbHOM paboThl MPEAOCTABISIOTCS B KabuHeTe Kadeapbl TEOpEeTHUECKON (U3UKH U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM MeOenu Ha 12 1ocagoyHbIX MecCT,
OCHAIIIEHHOM KOMITBIOTEPOM B KOMIUIEKTE (1 IIT.), IPUHTEPOM, CKaHEPOM, PACIIOIONKEHHOM IO
anpecy 1. Jonenx, np. Tearpanbusiii 13, aya. 256.

9.PEKOMEHJIOBAHHAS JINTEPATYPA

Koa-Bo Hannume
Ne IK3eMILIAPOB | JIEKTPOHHOI
HaumeHoBaHue
n/n B OulJmoTeke BEpPCHHU B
JlonHY 9bC
Ocnognan numepamypa
1. Munocnasckuii A. I'. KoHchekr nekmuii 1no Kypey
«OCHOBBI TPOILIECCOB MHUKPO- U HAHOTEXHOJIOTHM». — 2
Homnenk: lorHY, 2018. — 246 c.
2. Tepexo C. B. ®wusuka HaHOOOBEKTOB: [ydeOHOE
nocobue] / C. B. Tepexos, B. H. Baproxun; 'OY BIIO 3 +
«lorHY» - lonenk: JJouHY, 2013. — 418 c.
Jonoanumensvnasn numepamypa
3. HanoTtexHomornn u crnennagbHbBIEe MaTepHaibl: y4eO.
nocobue il CTYJGHTOB BY30B, OOYYalONIMXCS IO
HamnpasyieHuto noArotoBku 140140 - TexH. ¢usuxka / HO. 1
I1. Connues, E. U. Ilpsaxun, C. A. Bonorxkanuna, A. I1.
[TerkoBa; mom pen. FO. II. ConnueBa. — CaHkT-
ITerepOypr: Xummzaar, 2009. — 334, [1] c.
4, Hanorexnomorun: azoyka nst Bcex / H. C. A6pamuyk, C.
M. Asnomenko, A. H. bapanos u ap.; nox pexn. 0. /1. 4
TperpsikoBa. — 2-¢ m3n. — Mocksa: ®usmatiut, 2009. —
365 c.
5. l'onmoeun 1O. WM. BBeaenue B HaHOTEXHUKY. — M.: 2
MammHoctpoenue, 2007. — 493 c.
6. MeToauyeckne ykasaHusl K JJaOOpaTOpHbBIM paboTam 1o 11
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cnenkypcy «Teopuss u METOABl CTPYKTYPHOIO aHaan3a
(st crymenTtoB crnenuansHocTH  6.040203)» / A.H.
Tpouan, C. B.Uepromnanos, I'.B. TumodeeBa. — JloHenk:
JlouHY, 2013. - 94 c.

7. ®octep JI. Hanorexnonmoruu. Hayka, uWHHOBanuu u
Bo3MoxkHOCTH / JI. @octep; mep. ¢ anrn. A. B. XavosH. — 2
M.: Texnocdepa, 2008. — 349 c.

8. KoBmo A. H. OcHOBbl HAaHOTEXHOJOTUM B TEXHHUKE:
y4e0. mocoOue i CTyJCHTOB BY30B, OOYYarOIIUXCS TI0
HaIpaBJICHUSM MOATOT. JTUTITIOMUPOBAHHBIX
CIIECIIMATCTOB "KoHCTpYKTOPCKO-TEXHOJIOTUUECKOE 5
obecrieyeHne MaIlMHOCTPOUTEIBHBIX np-B";
"ABTOMATH3WPOBaHHBIC TeXHOJOTMH W mp-Ba" / A. H.
Kogmos, HO. ®@. Hazapos, . M. M6parumoB. — MockBa:
Axangemus, 2009. — 239 c.

10.MH®OPMALIMOHHBIE PECYPCBbI
(¢ ykazanuem Hazsanus u NOIHO20 INEKMPOHHO20 Adpeca)

1 .http://donnu.ru/ — caiit JJouHY.

2. http://library.donnu.ru/ — caiit 6ubimorexu JouHY.
3

4

http://elibrary.ru — nayunast 6u0IHOTEKA.
http://mondnr.ru/ — MOH JIHP.

11.TTPOTPAMMHOE OBECHIHEYEHMUE (ripu Hanuauu)

1. Windows 7 PRO (kopriopatusHas auuen3us JOHHY Ne 46484614);

2. Microsoft Office (kopnoparuHas smnensus JOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (nmunensust mporpammbl DreamSpark s BblcmIMX y4eOHBIX
3aBeICHUN);

4. Jluuensuun GPL, Apache, BSD mns cBob6ogHoro mporpammuHoro obecmneueHusi: FreeLab,
Scilab, Free Pascal, Autuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mnporpamMMa paccMOTpeHa M MepeyTBEep)KIeHa Ha 3aceJaHuMu Kadeapsl
TEOpeTUUECKON (PM3UKU U HAHOTEXHOJIOTUH ¢ U3MeHEeHUsIMU (0e3 n3Menenuit) Ha 20 TOJI.
ITporoxoi Ne or“ _” 20 1.

3aB. xadeapoi

PaGouass mporpamMMa paccMOTpeHa | TIepeyTBEp)KIeHa Ha 3aceJaHud Kadeaps
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ u3MeHeHusIMH (6e3 u3MeHnenui) Ha 20 rof.

(13 2

ITporokon Ne oT 20 T

3aB. xadempoit



http://donnu.ru/
http://library.donnu.ru/
http://elibrary.ru/

