IOy BIIO «1OHEIKA HALIMOHAJILHBINA YHUBEPCHUTET»

@u3snko-TexHHYecKHH (pakyabTer

Kadenpa Teoperrnyeckoii Gu3nku ¥ HAHOTEXHOTOTHif

POAHAJI

VJ‘N‘"“E !mc e
\'\AanL/ fo ‘.4
0 ﬁ*

BEPXJIAIO:

peKTop 110 HAYYHO-METOAMIECKOMH

ﬂ/ EJ. Cradpa

PABOYASI TPOT'PAMMA YUYEBHOM JUCHUILIMHBI

ITpenaumiomMuas npakTuka

HanpaBnerIe MOATOTOBKH:

Marucrepckas mporpamma:

O6pa3zoBarenpHas mporpamMMa:

KBanuduxarms:

®opma obyueHwus:

03.04.02 ®uzuka

Ousnka KOHICHCHPOBAHHOI'O COCTOSHUSA

aKaJieMuyeckasi MaruCTparypa

MarucTp

OYHas, O4YHO-3a04Has1, 3a04YHas

Honenk 2020



VTBEPJKJIAIO:
1 ?@g »f'ﬁ%ﬁ%xﬂchxoro akynbrera

e C.A.DomenKo

Ilporpavma  cocraBnena  Ha  ocHoBaHHH ~ (DeJEPATHHOTO  IOCYAPCTBEHHOIO
ofpasoBarenbHOro cTanmapra Bhicmero obpasosarus (®I'OC BO) HampaBieHHs MTOATOTOBKH
03.04.02 ®usuka, yrBepiIeHHOro npukasoM MuHHCTepCTBa 00pasoBaHms H Haykn PoccHitckoi
®Denepaunn or 28 asrycra 2015 r. Ne 913; Ilopsizka OpraHM3amuu y4eGHOTO nporecca B
00pa3soBaTeNbHBIX  OPraHM3AlMAX BBICIIEro MPOEecCHOHATHHOrO 00pasoBarus JOHELKOi
Hapoznroii Pecrry6maku, yTepxiennoro npukasoM Munucrepersa o6pasosanus u Hayku JJHP Ne
1171 ot «10» Hosi6ps 2017 r.; yueGHOro m1aHa i 0CHOBHOI 06pasoBatemsHO mporpammsl Ou3uka
KOHJICHCHPOBAHHOI'O COCTOSINHS, HampasieHus noarotopku 03.04.02 ®usuka, pa3spaboTaHHBEIX B
'OV BIIO «/lonenkunit HAMOHATBHEINA YHHBEPCHTET).

-

Paspaboramku:

IIpodpeccop kadenpsr TeopeTrueckoit husuku U

¥ HAaHOTEXHOJIOTHiA / AT .Munocnasckuit
ITpodeccop kadenpsr Teopernyeckoit pusuxu L/

¥ HaHOTEXHOJIOTHIt p AT Ilerperko

IIporpamma yueGHOH TMCHMILTHHBI yTBepXKIeHA Ha 3acelaHMM Ka(eaphl TEOPETHUECKOM
(u3uKy 1 HAHOTEXHOIOTHI
ITporokon Nel5 ot «02» ampenst 2020 r.
"BaBeyromuit kaeapoit B.H.Baproxun

Ilporpamma yueGHO# MucHMmIMHEl 0106peHa yueGHO-METOAMYECKOH KOMHCCHEH (H3HKO-
TEXHUYECKOTO (haKybTeTa
IIporoxon Ne 5 ot «15» anpens 2020 r.

Ipencenarens yaeGHO-MeTOAHYECKOM /
KoMuccnu (paKyabTeTa = B.H.Kotenko
®UO £




3
1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

[IpenauiioMHas nmpakTHKa BXOAMT B 00sA3aTeNbHBIM pa3en OCHOBHOH 00pa3zoBaTelbHOMN
IpOTpaMMbl MarucTpaTypbl W TpPENCTaBIsseT co0O0W BUA Y4YEOHBIX 3aHSATHIH, HEMOCPEICTBEHHO
OPUEHTHUPOBAaHHBIX  Ha  IPOQPECCHOHATBHO-NPAKTUYECKYI0  IOATOTOBKY  OOyYaroIuxcs.
[IpennurioMHast mpakTUKa MPeCTaBIseT coO0r oaHY U3 (popM opraHu3anmuu yaeOHOro Mmporecca,
3aKJIIOYAIOLIYIOCd B IPOQECCHOHATIBHO-TIPAKTUYECKOM IMOArOTOBKE OOydarommxcsi Ha 0Oa3zax
npakTuku. IIpaktuka Gazupyercs Ha NPUMEHEHUM HAaBBIKOB M 3HAHMM, MOJIyYEHHBIX HA MOMEHT
Hayaja IpakTHUKUH B pe3yjibTaTeé OCBOEHHUS 4YacTH AUCUUIUIMH «DPU3MKa KOHACHCHUPOBAaHHOI'O
cocrosiHUs», «KBaHTOBasgs MeXaHUKa», «DNEKTPOAMHAMUKA CIUIOLIIHBIX cpely, «Crartncrtudeckas
¢u3uka U TepMOAMHAMUKay». llpeanuIuioMHas NpaKkTUKa IPOBOAUTCS IOCIE MPOXOXKICHHS
IPOM3BOJICTBEHHOM MPAKTUKHU 110 HAPABJICHUIO MOATOTOBKU. Bxoaut B bnok 2 «IIpaktuku, B TOM
yuciae HaydyHo-uccinenoparenbckas pabota(HUP). BapuatuBHas uacTb» 10 HalpaBJICHUIO
noaroroBku 03.04.02 ®dwusmka (Marmcrepckas mporpamma: (Qu3MKa KOHIACHCHUPOBAHHOTO
COCTOSIHHS ).

Peanmsyercs Ha (QU3UKO-TEXHUYECKOM (aKyabTeTe Kadeapond TeopeTHUeCKOW (PH3HKH U
HaHOTEXHOJIOTHH.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueonHoll OucCYUnIUHb

Hanpasnenue noarotroBku 03.04.02 ®dusuxa

Marucrepckas nporpamMmma

dusuka KOHACHCUPOBAHHOI'O COCTOAHUA

OO6pa3oBarenbHasl mporpaMmma

AKaJICMHUYCCKAsA Marucrparypa

Kpanudukanms

Maructp

KomnuectBo COACPIKATCIIbHBIX MO,Hy.]'ICﬁ

1

bnok yyeOHoro miana

[IpakTHky, B TOM 4HCIIE HAYYHO-
uccienonarensckas padbora (HUP)

®opmel kouTpost (MK, sk3ameH, 3a4er)

JnddepeHnpoBaHHbIN 3a4eT

) ouHas popma 3a04Hast popma
00y4YeHHs 00y4YeHHUs
KonnuecTBo 3a4eTHBIX €AMHHUIL (KPETUTOB) 15
["'ox moaroToBKM 2
Cemectp 4
KonuuecTBo yacoB 540
KonmgecTBo Henenb 10

MectoMm mnpoBeeHMsS TNMPaKTHUKH MOTYT ObITh ydyeOHbIE J1abopaTtopuu Kadeapbl TEOpeTHYECKOU
GU3MKM W HAHOTEXHOJOTUH  (PU3MKO-TEXHUYEeCcKoro ¢akynprera JIOHENKOro HalKMOHAIBHOTO
YHHUBEpCcUTETa M NMpOo(UIbHbIE OpraHu3alMd, ¢ KOTOPBIMH HMMEIOTCS JOTOBOPHI HA IMPOBEICHUE
npaktuk  (JoroBop ¢ I'Y Hon®TU um.A.A.T'ankuna Ne039/02-37/16 ot 01.09.2016 , cpok
nevictus 10 31.12.2020 r.)

3.  OINHNCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

IJeny — pacumpenue npoecCUOHATbHBIX 3HAHUM, MOJYYEHHBIX MarucTpaHTaMu B IIpolecce
oOyueHHs, W (QOPMHPOBaHUE NPAKTUYECKUX YMEHUH M HABBIKOB BEICHHS CaMOCTOSITEIHHOMN
Hay4YHOI paboTBhI.




3adauamu TPAKTUKU SIBISIOTCS:

- HW3y4yeHUE NATEHTHBIX M JIMTEPATYPHBIX HCTOUYHUKOB I10 pa3padaThiBa€MOil TeMme C IeJbIo
UX MCIOJIb30BaHUs IIPH BBIMOJIHEHUU MaruCTepCKOM JIccepTaluu;

- M3y4yeHHE METOJOB aHalu3a U O00pabOTKM OKCHEPHUMEHTANbHBIX JIaHHBIX, METOJOB
UCCIICIOBAaHMS U TIPOBENICHHS SKCIIEPUMEHTAIBHBIX PadoT;

- u3y4eHHe HH(POPMAIMOHHBIX TEXHOJOTUA B HAyYHBIX MCCIEIOBAHUIX, MPOrPAMMHBIX
MPOJYKTOB, OTHOCSIIUXCS K TPO(heCCUOHAILHOM cdepe;

- u3y4yeHue TpeboBaHuil K 0POPMIIEHUIO HAYYHO-TEXHUUECKON JOKYMEHTAIIHH;

- a”anM3, cUcTeMaTu3almus W o0oOmeHue  HayyHOH  uHpOpMAIMM 1O  TEMe
JUCCEPTAIMOHHOTO UCCIICIOBAHMUS,

- TEOPETUYECKOE WIH HKCIIEPUMEHTAIILHOE UCCIIEI0OBAaHUE B paMKaXx ITOCTaBJICHHBIX 33/1a4;

- aHAJIU3 TOCTOBEPHOCTHU MOTYYEHHBIX PE3y/IbTaTOB;

- CpaBHEHHE pE3yJIbTAaTOB HCCIECNOBaHUA OOBEKTa pa3pabOTKH C OTEYECTBEHHBIMH H
3apyOeKHBIMU aHAJIOTAMU;

- aHAJIN3 HAYYHOM U MPAKTUYECKOW 3HAYUMOCTH MPOBOAUMBIX UCCIIETOBAHUM.

TpeGoBanus K pe3ybTaTaM OCBOEHHUS IMCUMILIMHBI. [Iporiecc u3yyeHus: TUCHUIUIMHBI «
[IpenmuruioMHast IpaKTHKa» HANPaBIICH Ha (OPMUPOBAHUE IIEMEHTOB CIEAYIONINX KOMITCTECHITHA
B cootBercTBUU ¢ PI'OC BO P® wnanpabnenus mnoarotoBku 03.04.02 duszuka U OCHOBHOM
o0pa30BaTeNbHON MPOrPaMMBbI  BBHICIIETO TPOQECCHOHATBLHOrO0 00pa3oBaHMs HAIPABJICHUS
noarotoBku 03.04.02 ®dwusmka (Mmarucrepckas mnporpamma: @Ousnka KOHJICHCHPOBAHHOTO
COCTOSIHUS):

a) oowexkyromypnuix (OK):

CIIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIUICHUIO, aHau3y, cuaTe3y (OK-1);

TOTOBHOCTBIO JICCTBOBATh B HECTAHJAPTHBIX CUTYALIUSIX, HECTU COIIMAIBHYIO M 3TUYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perrenus (OK-2);

TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOpPEATU3allii, UCIIOIb30BaHHUIO TBOpUeckoro norennuaia (OK-
3).

0) oowenpogpeccuonanvnuix (OIIK):

TOTOBHOCTHIO K KOMMYHHUKAIIUY B YCTHOM M MHCbMEHHOM (popmax

Ha roCyJapCTBEHHOM s13bIke Poccuiickoit denepani 1 MHOCTPAaHHOM SI3bIKE JJIs PELLEHUS 3a7a4
npodeccuonanproii aestenbroctu (OITK-1);

TOTOBHOCTBIO PYKOBOJIUTH KOJJIEKTUBOM B cpepe cBoel npodeccuoHanbHOM

JeSITENIbBHOCTH, TOJIEPAHTHO BOCIIPUHUMAsI COLIUAJIbHBIE, STHUYECKHE, KOH(ECCHOHAIbHbIE U
KyibTypHbIe pasnuuns (OITK-2);

CIIOCOOHOCTBIO K aKTUBHOM COLIMAIbHONW MOOUIIBHOCTH, OPraHU3alun
Hay4YHO-HCCIIEeI0BATEIbCKUX U HHHOBAIMOHHBIX padot (OI1K-3);

CIIOCOOHOCTBIO aAANTUPOBATHCS K U3MEHEHHUIO HAYYHOT O TIpouiIs cBoei

npodecCHOHATIBLHOM 1A TETbHOCTH, COLMOKYIBTYPHBIX M COLIMAIBHBIX YCIOBUI 1€ TETbHOCTH
(OIIK-4);

CIOCOOHOCTBIO MCIIONIB30BaTh CBOOOIHOE Bia/ileHHE MPO(PECCHOHATBHO MTPOPHINPOBAHHBIMU
3HAHUSIMHU B 00JIaCTH KOMITHIOTEPHBIX TEXHOJOTHUM VISl peIIeHUs 3a1a49 Mpo(eCcCHOHATbHON
NeSITeIbHOCTH, B TOM YHMCIIe HAXOIAIIMXCS 3a IpeielaMi HalpaBJIeHHOCTH (MTPOdUIIst) HOATOTOBKU
(OIIK-5);

CHOCOOHOCTBIO UCIIOJIb30BaTh 3HAHUS COBPEMEHHBIX NMPOOJIEM M HOBEHIITNX

JOCTHKEHUH (QU3KMKK B HAyIHO-KCCiIe0BaTenbekoit padote (OITK-6);

8) npogpeccuonanvuvix (I1K):

HAY4YHO-HCCJIe0BaTebCKasA e TeJbHOCTh:

CIOCOOHOCTBIO CAMOCTOSITENILHO CTABUTh KOHKPETHBIE 3a/1a4l HayYHBIX
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UCCIJIEIOBAaHUM B 00J1aCTH (PU3UKU U pelIaTh UX C MOMOIIBIO COBPEMEHHOM anmnaparypsl 1
WH(OPMAIIMOHHBIX TEXHOJIOTHH C UCIIOJIb30BAHUEM HOBEHIIIETO POCCUICKOTO H 3apy0e)HOTO
ombita (ITK-1);
HAYYHO-MHHOBAIMOHHAS 1€ATEJbHOCTh:
CITOCOOHOCTBIO CBOOOIHO BIAACTh pa3zaeiiaMu (PU3UKH, HEOOXOIUMBIMU
JUTSL pEIICHUS HAyYHO-UHHOBAIIMOHHBIX 33]1a4, U IPUMEHSTh PE3yIbTaThl HAYYHBIX HCCIICIOBAHUN B
uHHOBaonHou aesrensrocth (ITK-2);
CIIOCOOHOCTBIO MPUHUMATH YYaCTHE B pa3pab0TKe HOBBIX METOIOB U METOJMYECKHUX TIOIXOJ0B B
HAyYHO-MHHOBAIMOHHBIX MCCIICAOBAHUAX U HHKEHEPHO-TeXHOIOrHYecKoit nesrenpHocTH (ITK-3);
OPraHu3alMOHHO-YNIPABJIeHYeCKAs eI TeIbHOCTh:
CIOCOOHOCTHIO TJTAHUPOBATH U OPTraHU30BBIBATH (DU3HUECKUE UCCIICJOBAHMS,
Hay4dHble ceMuHapbl U KoHpepeHuuu ([1K-4);
CIIOCOOHOCTBIO UCIIOJIB30BaTh HABBIKM COCTABJICHUS U OOpPMIICHUS
HAyYHO-TEXHUYECKOHN JTOKYMEHTAIIUU, HAYYHBIX OTYETOB, 0030pOB, TOKJIAI0B
u crareii (ITK-5);
neAaroruveckas 1esiTeJIbHOCTh:
CIOCOOHOCTBIO METOIMYECKH IPAMOTHO CTPOUTH TUIaHbI IEKIIMOHHBIX
Y TIPAKTHYECKUX 3aHATHH 110 pa3jienaM YIeOHBIX JUCIUTUINH U MyOTMYHO H3JIaraTh TEOPETUICCKUE
U TIPAKTUYECKUE Pa3/iesibl yueOHBIX IUCHUIUIMH B COOTBETCTBUU C YTBEPKICHHBIMU y4eOHO-
METOIUYECKMMU TTOCOOUSMHE MTPU pealiu3aliu nporpaMm Oakanaspuata B oonactu pusuku ([1K-6);
CIIOCOOHOCTBIO PYKOBOAUTH HAYYHO-UCCIIEI0BATENBCKON JEATENIbHOCTBIO B 001acTH (DU3HUKH
oOydaronmxcs o nporpammam 6akanaspuara (I1K-7).

ITo okoOHYAHMM NPAKTUKH CTYIEHT /I0/I2KeH

3namo:
. KaTeropuallbHbIN anmapar HayKu, METOAbl HAy4YHOTO UCCIeI0OBAaHUS
. HampaBJICHUsT W HJEU WHHOBAIIMOHHOW JICATEIBHOCTH TMPOQPECCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHU3AIIHH.
. 0COOEHHOCTH paboThl ¢ HAyYHOU MH(pOopManuen
. OCHOBHBIE MP0o0IeMbl 00pa30BaHusl, CBSI3aHHBIE C MPOIIECCOM 00eCTeYeHHs KaueCcTBa
CITCIINATUCTOB
. o0mre 3aKOHOMEPHOCTH 00pa3oBaTENbHOrO TMpolecca B YCIOBUSX
peanu3alui KOMIIETEHTHOCTHOTO TIOJIXO/Ia M COBPEMEHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTHI;
Ymems:
. aHAJIM3UPOBaTh HAy4YHbIE HCTOYHUKH, CpaBHUBATh, 00001IaTh, (GOPMYITHUPOBATH
CYXKJICHUS,
. pazpaboTaTh nporpamMmy Hay4dHoro uccienoBanusi(MP);
. 0000marr W BBIOMpPATh HMHPOPMALMIO [JII TEOPETHUECKOTO aHaju3a TEMBI
BBIMTYCKHOM KBaTU(UKAIMOHHON paOOTHI.
. 00eCTIeYnTh BBIMTOJTHCHUE TEXHUKHU O€30ITaCHOCTH .
Bnaoems:
. HaBBIKAMH UCIIOJIb30BAHUS TEOPETHUECKUX U SMITMPUUECKUX METOO0B HCCIICTIOBAHUS
P U3YYCHUH PA3JIUYHBIX SBIICHUH, CBSI3aHHBIX C MPO(hecCHOHATBEHON A TEIbHOCTHIO;
. HaBBIKAMHM aHaJW3a pe3yJbTaTOB BHEAPECHHS B 00pa30BaTelIbHBIN  MPOIECC
VHHOBAIIMOHHBIX UJEH U TEXHOJIOTH;
. HaBBIKAMH paOOThI C HAYYHBIMU UCTOYHUKAMU,
. OMBITHO-3KCIIEPUMEHTATbHBIMU HaBbIKAMU;
. CIOCOOHOCTBIO K Pa3BUTHIO M COBEPIIICHCTBOBAHUIO CBOETO HAYYHOTO YPOBHS

4.  COJEPXAHWE JACHUTIINHBI U ®OPMBI OPTAHU3AIINY YYEBHOT' O
MPOLIECCA



IMopsinkoBbIi
HOMep U TeMa

Kparkoe cogepkanue TemMbl

Cooeporcamenvhotii Mooyas 1

[oarotoBuTenbH | o ITocranoBka nenu 1 GopMyIUpOBKa 3a4a4l UCCIIEJOBAHUS;
BIi1 OTaIl o @opMyIHMpPOBKA THIIOTE3bI IKCIIEPUMEHTAIBHOIO UCCIIEIOBAHU;
° Omnpenenenue xapakTepa dKCIIEPUMEHTA;
° Bb160p HEOOXOJMMBIX METOI0B HCCIIEAOBAHNUS;
o OTt60p 1 pa3zdop IKCIEPUMEHTALHBIX CPEJICTB;
o bubmuorpaduueckass paboTa C HUCHOIB30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUH.
[Ipon3BOACTBCHH | o MPOBCACHUEC SKCICPUMCHTAJIbHOT'O HCCICA0OBAaHHUS 110 TEME
BII JTAaIl. MarucTepcKou padoThr,
° pa3paboTKa U UCII0JIb30BAHUE COBPEMEHHBIX, B TOM YHCIIE

UH(POPMALIMOHHBIX U KOMIIBIOTEPHBIX 0a3 1aHHBIX U 3HAHUHU (CETEBBIX,
MHTEPHET-TEXHOJIOTUI)

Hroroserii 3Tan

3aKIIFOYATENBHBINA
3TAIl.

Odopmnenue MP.

IloaroroBka
MpPE3EHTalNH K
3aIuTe.

o Amnanu3s u 060011eHre Pe3yIbTaTOB CBOEH HAyYHO-
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

o [IpencraBieHue pe3ysibTaToOB UCCIEA0BAHUS B BUJIE OTYETA U
naparpada WiIH IJIaBbl BEITYCKHOW KBaJTH(HKAIIMOHHON paboTHI;

o oopmieHne auccepTanuy B KOMIIBIOTEPHOM BapHaHTE B
COOTBETCTBUH C IPUHATHIMHU TpeOoBaHusMu. OopMiieHne MPUITOKEHHIH
o pa3paboTka MyIbTUMEAUHHON MPE3eHTAlMU JOKJIa1a K 3aCEJaHHIO
['NA.

o 3al1Ta BBIOJIHEHHON paboThl;

o MIpe/ICTaBICHHE [1€YaTHOTO U 3JIEKTPOHHOTO BapUaHTOB

MarHCTepCKOﬁ Auccepranuu.

TemaTnuecknii mjiian

CoaepikaTeJbHBII MOLYJ/Ib
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HrtoroBelii aTan 135 135
3aKITIOYNTEIbHBIN JTall. 135 135
Odopmnenne MP.
[ToxroToBka mpe3eHTaIMH K
3aIuTe.




Hmozo no 540 540
co0eprHcamebHoOMy MOOYII0
Bcezo uacos no mooynw 540 540

5.MeToanuecKue peKOMEeHIAIUM JJIsl POBeAeHHsl JeKINOHHBIX, MPAKTHYECKHX

1 JIA00PATOPHBIX 3AHATHIA.
JlexIMOHHBIE, TPAaKTHUYECKHE M JIA0OpATOPHBIE 3aHATHUS HE MPEAyCMOTPEHBI y4eOHBIM
IIJTaHOM.

6. MeToau4YeCcKHe PEKOMEHIANUH 0 OPTraHU3AIMH CAMOCTOSITEIbHOI PadoThI

CTYJACHTOB.

Texkymas camocTosTenpHas pa0oTa CTYIEHTOB, HaIpaBleHHas Ha yriayOineHue H
3aKpeIUICHUE 3HAaHUW, Pa3BUTHUE NPAKTUYECKUX YMEHUM, 3aKI0YAETCS B CIEAYIOLIEM:

- IOUCK JIUTEPATYPHI U FJIEKTPOHHBIX HICTOUHUKOB HH(OpMAIMU IO ITpodiieme,

— U3y4eHHe TeM, BEIHECEHHBIX pykoBoautenem HUP Ha camocTosaTenbHyro mpopaboTKy,

— IIOATOTOBKA oTUeTOB 1o 3TarnaM HUP;

— IIOArOTOBKa K 3amure oruera no HUP.

TBopueckas npo0IeMHO-OpUEHTHPOBAHHAS CAMOCTOsITeNbHAs paboTa, OpUEHTHPOBAHHASI HA
pa3BUTHE WMHTEIUICKTYalbHBIX YMEHHH, KOMIUIEKCAa OOIICKYJIbTYpHBIX M TPOQecCHOHATBHBIX
KOMIIETEHIIMH, TOBBILIEHHE TBOPYECKOT 0 MOTEHIMAIA CTYJEHTOB BKJIIOYAET:

— [OMCK, aHAJIU3, CTPYKTYpUpOBaHUE UH(POPMALUY;

— IIPOBEJICHUE DKCIIEPUMEHTA;

— paboTa HaJ MeXAUCIUIUIMHAPHBIM IPOEKTOM;

— y4yacTue C JOKJIaJlaMU B HAyYHBIX KOH(epeHusIx
OO0pa3ubl THNOBBIX 3a/1aHUI:

1. CnexTp 3/1€eKTpOMarHUTHBIX BO30Y)KJICHUI B HEUICAIbHON PEIIETKE MUKPOIIOP.
2. V3ydeHuwe CTPyKTYpbI YIJIepOTHBIX IUIEHOK Ha ocHOBe aHanm3a MK-cniekTpos
3. HccnenoBanue 3aBUCMMOCTH MOP(OIOTUN MOBEPXHOCTU YIIIEPOAHBIX MJIEHOK OT YCIOBUM

MOJIyYEHHUSI.

4. WccnenoBaHue  HAHOCTPYKTYPHBIX — YIVIEPOAHBIX  IUICHOK, TOJYYEHHBIX  METO/OM

MarHeTpPOHHOI'O PaCIbUICHUS.

5. BuusiHME BBICOKOTO T'MIPOCTATHYECKOTO JAaBJICHUS U TEMIIEpaTypbl Ha YIpYrue CBONCTBa

HaHOKEpPaMUKH.

6. ®opmHpoBaHHE IO pa3MepaM 3epeH CTPYKTYP TBEPJBIX TEJ B MPOLIECCe MErariaCTHYeCKOn
nedhopmaruu.

7. HccnenoBaHue CTPYKTYpbl YITIEPOAHBIX MJIEHOK, JETUPOBAHHBIX OKCHIOM €BPONMs, Ha
ocHose MK-crekTpockonuu.

8. ®usmueckas peanuzanys KyOUTOB /s KBaHTOBOIO KOMIIBIOTEpa Ha  OCHOBE

HAaHOCTPYKTYPHBIX yIIEPOIHBIX MJIEHOK.

9. PacnpenenenHoe poKycHpOBaHUE JTA3EPHOTO U3ITYUECHHUS.
7. KPUTEPUU OHUEHUBAHUS

OrneHka pe3ynbTaToB CaMOCTOSTENbHON pabOThl OPraHU3yeTCsl KaK €IUHCTBO JABYX (hopm:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI PYKOBOJUTENS U Ka(eapbl.

Texymuil KOHTposb ocyuiecTBiseTcss pykopoaureneM HUP B Buae nmpoBepku oT4eTOB 1O
sranniaMm HUP B Buae ycTHOro cobeceoBaHus CTYACHTA U MpENoJaBaTesis, a TaKKe B pe3ysbTare
MIPEIOCTaBIIEHUSI COOPAHHBIX MAaTEPHUATIOB HA AJNEKTPOHHBIX U (MJIM) OyMa)KHBIX HOCUTENSX.

HToroBblif KOHTPOJIB (aTTecTarus) Npou3BoanuTcs 1no okonuanuo HUP. On npoBoaurcs Ha
OCHOBaHUU O(OPMIIEHHOTO B COOTBETCTBUU C YCTAaHOBJIEHHBIMU TPEeOOBaHUSMH MHCbMEHHOI'O
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oruera. [1o uToram arrectanuy BbICTABIISETCSA OLEHKA B COOTBETCTBUU C KPUTEPHUSIMU OLICHUBAHUSA,
pa3paboTaHHBIMU | YTBEPKIeHHBIMU Kadenpoii Ha ocHoBe [Tonoxenus JJorHY.

IIxana coomeemcmeusn 617106 HAUUOHAILHOU UWIKATlE

Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM IKAaJie Ouenka no
no mxkasje | 100-6anabHoi (3x3ameH, Tu¢epeHINPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM
ECTS HIKaJIe mKaJje (3a4er)
A 90-100 5 (OTIIM4HO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (YyIOBJIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOXXHOCTBIO ITOBTOPHOU CHA4YH
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM CJIa4¥l IPHU YCIIOBUU
00s13aTeNbHOr0 Ha0Opa JOMOIHUTENBHBIX OAJIIOB

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TIPOLECCA

[IpaxTuka npooaurcs B yueOHoil 1abopaTopuu Ne014 «Macc-cnexkrpockonuny. OcHalieHa
KOMILJIEKTOM y4eOHOI MeOenu Ha 6 0CaJlouHbIX MECT, KOMIUIEKT padouero Mecra mpernoiaBaTers,
1 Macc-cnektpomerp xumuueckui-MX7304, 1 Monoxpomatop-CMIIl, 1 xommbioTep ¢
JMILIEH3UOHHBIM TPOTrPaMMHBIM oOecreyeHueM, JA0cTynoM K cetu MutepHer. B yueOHoi
naboparopun Ne313 «DJIEKTPOHHOW MHKPOCKOITUN», OCHAIIEHHON KOMIUIEKTOM y4eOHOH Mebenu
Ha 6 MOCaZ0YHbIX MECT, KOMIUIEKT pabo4yero Mecra npenojaasarelis, | HOyTOyK C JIMLEH3UOHHBIM
IPOrpaMMHBIM OOecriedyeHreM, JOCTynmoM K ceTd MHrepHeT, 1 DJEKTpOHHBIH MHUKPOCKOI
BakyyMHbIH-100JIM, 1 Mukpockon Meramiorpaguueckuii-7, 1 BakyymMMeTp HMOHH3alMOHHO-
tepmonapHbiii-2All, 1BakyymHblil yHuBepcanbHb nocT-4. B yueOHol nabopatopun «Pusuka
TanaekTpukoB» Ne013, ocHamleHHOM KOMIUIEKTOM yueOHoH Mebenu Ha 18 mMOCagoO4HBIX MeCT,
KOMIUIEKT palouero Mecra IpenojaBaTelis, MeJoBas JocKa,]l ycTaHOBKa /sl H3MEpeHUus
KPUCTANINYECKUX CBOWCTB Matepuaiio,] M3mepurenbhblii komruieke P2-23A,1 HoytOyk c
JUIEH3UOHHBIM IIPOrpaMMHBIM OOecreueHnueM, T0CTynoM K cetu MuTtepHer, 1 MyabTUMEIUWHBIN
IIPOEKTOP, | 3KpaH NepeHOCHOM.

CamocrosaTenbHass pa0oTa CTYIEHTOB MPOXOAMT B YUTAJIBHOM 3aj€  CIpPABOYHO-
o6ubnmuorpaduueckoir uHpopMmaroHHoi pabotel (aya. Ne 102: r. Jlonmeuk, mp. I'yposa, 6),
MOMEILEHUE OCHAIIEHO KOMIUIEKTOM ydeOHOW MeOenu Ha 23 mocaJOoyHBIX MECTa, KOMIIBIOTEpP B
kommiekte (1 1wr); B 3ame anekTpoHHOW uHpopmanuu ([Joneuk, mp. I'ypoa, 6, Ne 104-a.).
[TomeneHue OCHAIIEHO KOMIUIEKTOM YyueOHOW Mebenu Ha 40 Mocajo4yHbIX MECT, KOMIIBIOTEp B
KOMIUTEKTe (6 1IT);

WnauBuayanbHble W TPYINNOBBIE  KOHCYJAbTAllMM  CTYA€HTaM JUId  [POBEJEHUs
CaMOCTOSITENIbHOW paboThl MPEIOCTaBIAIOTCA B KaOMHeTe Kadeapbl TeopeTHUecKor (U3MKu U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAaHHOM KOMIUIEKTOM Mebenu Ha 12 1ocaJoyHBIX MECT,
OCHAIIIEHHOM KOMIIBIOTEpPOM B KOMIUIeKkTe (1 IIT.), IPUHTEPOM, CKaHEPOM, PACHOJIOKEHHOM II0
anpecy r. loneuk, np. Tearpanbnsriii 13, aya. 256.

5.  PEKOMEHJIOBAHHAS JIMTEPATYPA

Koxa-Bo Hanu4yue
IK3EMILIAAPOB | JJICKTPOHHOM
B OubJmoTeke BEpPCHHU B

HouHY IbC

n/n HaumenoBanue
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Ocnosnas 1umepamypa

1. MunocnaBckuii A. I'. KoHcmekt nekuumii 1mo Kypey
«OCHOBBI TIPOIIECCOB MHUKPO- M HAHOTEXHOJIOTHI». — 2
Honenk: JouHY, 2018. — 246 c.

2. Tepexo C. B. ®usuka HaHOOOBEKTOB: [yueOHOE
nocobue] / C. B. Tepexor, B. H. Baproxun; 'OY BIIO 3 +
«louHY» - Honenxk: JonHY, 2013. — 418 c.

Jlonoanumensnasn numepamypa

3. HanorexHomorun u crenuanbHble MaTepUaibl: y4eO.
nocodbue Mg CTYACHTOB BY30B, OOYYaroIIMXCs 110
HanpasieHnuto noarotoBku 140140 - Texn. ¢usuka / 1O.
I1. Connues, E. U. Ilpsxun, C. A. Bonorxkanuna, A. II.
ITerkoBa; moxy pea. HO. II. ConnmeBa. — CaHKT-
[TerepOypr: Xumuznar, 2009. — 334, [1] c.

4. Hanotexnonoruu: a3oyka s Bcex / H. C. A6pamuyk, C.
M. Asnomenko, A. H. bapanos u ap.; mox pen. 1O. Jl.
TpetpsikoBa. — 2-¢ m3a. — MockBa: ®usmariur, 2009. —
365 c.

o. lomoun HO. W. Beenenwe B HaHOTEXHUKY. — M.:
Mamunoctpoenue, 2007. — 493 c.

6. Mertoanyeckue yka3zaHHsS K J1a0OpaTopHbIM paboTam 1o
cnenkypey «Teopuss U METOIBI CTPYKTYPHOTO aHaIHM3a
(mms crymenTtoB cnenuansHoctu  6.040203)» / A.H. 11
Tponan, C. B.Uepromanos, I'.B. Tumodeena. — Jlonenk:
HouHY, 2013. - 94 c.

1. ®ocrep JI. Hanorexnonmormu. Hayka, uHHOBanum u
Bo3MoxHocTH / JI. doctep; nep. ¢ anra. A. B. XadosH. — 2
M.: Texnocdepa, 2008. — 349 c.

8. KoBmoB A. H. OcCHOBbl HaHOTEXHOJOTHHU B TEXHHUKE:
yue0. mocobue i CTyICHTOB BY30B, OOYJarOUIUXCS T10
HaIpPAaBJICHUSM HOJrOT. JUIUIOMUPOBAaHHBIX
CIIECIIMAITUCTOB "KOHCTPYKTOPCKO-TEXHOIOTHYECKOE
o0ecrieueHue MalIUHOCTPOUTEIBHBIX np-B";
"ABTOMaTU3UpPOBaHHbIE TexHosoruu u np-sa" / A. H.
Kosmos, 0. ®. Hazapos, 1. M. U6parumoB. — Mocksa:
Axanemus, 2009. — 239 c.

6. NHO®OPMAIIMOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udaunorexku JonHY.
www.gumer.info/bibliotek_Buks/Pedagog — bubnnoreka I'ymep - [1enaroruka.
http://cito-web.yspu.org/linkl/metod/theory/node46.html — Cratuctuueckue MeToasl B
Ie1arorukKe.

7. TIPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (kopnioparusHas smnensus JOHHY Ne 46484614);
2. Microsoft Office (kopnoparusnas nurensus JOHHY nunensust Ne 46472919);
3. Microsoft Visual Studio (suen3ust nmporpamMmel DreamSpark uist BeicInX ydeOHBIX 3aBe/ICHHI);
4. Jlunen3un GPL, Apache, BSD mis cBo6ogHoro mporpammaoro obecniedenusi: FreeLab, Scilab,
Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF



http://donnu.ru/
http://library.donnu.ru/
http://www.gumer.info/bibliotek_Buks/Pedagog
http://cito-web.yspu.org/link1/metod/theory/node46.html
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PaGouas mnporpaMma paccMOTpeHa U IepeyTBepXkJIeHa Ha 3aceJaHuu Kadeapsl
TEOPETUYECKON (PM3UKU MU HAHOTEXHOJIOTHI ¢ M3MEHEHUsAMU (0e3 m3MeHenuii) Ha 20 TOJI.

ITporoxon Ne or“ 7 20 1.
3aBenyromuii kadeapoit

PaGouass mnporpaMma paccMOTpeHa U IepeyTBepXkKJIeHa Ha 3aceJaHuu  Kadeapsl
TEOPETUYECKON (PM3UKU U HAHOTEXHOJIOTHI ¢ M3MEHEHUsIMU (0e3 m3MeHenuii) Ha 20 TOJI.

ITporoxoin Ne or“ 7 20 1.
3aBeayromuii kadeapoit




