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0-TEXHUIECKOTO
A
~l; A.DomeHko

[Iporpamma coctaBicHa ¢ ydcToM @cieparbHOro rocynapcTBEHHOro 06pa3oBaTelbHOro
CTAaHJapTa BhICIIEro 00pa3oBaHMs — MAaruCTpaTypa Hanpabienus moxrotoku 28.04.03
HanomaTepuanbl, yTBEp)KIEHHOrO NpHKa3oM MunHCTEpcTBa 00pasoBanusi M Haykd PoccuicKon
®eneparuu ot 22 centsdps 2017 r. Ne 966; Ha ocHOBaHMH I'0CyIapcCTBEHHOTO 06pa30BATEIBHOIO
cranjapra BeIcIero npodeccuonansHoro obpasosanus Jlowerkoit Hapomwoit Pecny6muku (I'OC
BITO JIHP) mampasnenus noxrotokd 28.04.03 Hamomarepuaisl (KBamM(HMKaIus: «Maructpy),
YTBEPXKJICHHOTO puKazoM Munucrepcrsa o6pasoBanus i Haykn JIHP ot 28 mas 2020 r. Ne 85-au;
Iopsaka opranusanpi ydeGHOro mporecca B 00pasoBaTeNbHBIX OPraHH3ALMAX —BBICIIEIO
npodeccuonansroro obpasosanus Jlonenxoi Hapomuo#t PecryGiuku, yTBEp)KACHHOrO NMPHKA30M
Munucrepersa obpasosanust 1 Hayku JTHP Ne 1171 ot «10» mos6ps 2017 r.; yuebHoro miana u
OCHOBHOW OOpasoBaTeNbHOI mporpaMmbl HaHomarepuanbl ¥ HAHOTEXHONOTHH HAlpaBICHHSA
noaroroku 28.04.03 Hanomarepuansi, paspabotanueix B 'OY BIIO «/lonenxuii HaMOHAIBHBIH
YHHBEPCHTETY.

PazpaboTtunk:
JloxTop (u3-Mat HayK,
npodeccop kadeapsl TEOPETHUECKOH

(U3HKK U HAHOTEXHOJIOTHH Munocnasckuit Al

Iporpamma y4eGHOM JUCLHMILTHHBI yTBEPK/ICHA Ha 3ace/IaHuH KaeIphl TeOPEeTHIECKOH
(U3UKH 1 HAHOTEXHOJIOTHI

ITpotoxon Ne 19 ot «11» mroms 2020 T. /

/4

3as. kadenpbl TEOPETHIECKOH (HU3UKU W HAHOTEXHOJIOTHIA »ﬁ e’ Baproxus B.H
74
IIporpavMma y4eGHOH MCIMIUIMHEL 000peHa y4eOHO-METONMYECKOH KOMHCCHEH
(pu3HKO-TeXHHYECKOTO (haKyIbTeTa

ITpotokon Ne 6 ot «23» mions 2020 T.

[pencenarens y4eOHO-METOIMYECKOH //é/

KoMHccuH (akyabTera Kotenxo B.H.




3

1.  OBJACTb IPUMEHEHUA U MECTO ITPAKTUKHU B YYEBHOM ITPOLECCE:

[TpousBoacTBeHHAs TpaKTHKa (Hay4yHO-HCCIIEOBATENIbCKas padoTa), OpUCHTUPOBAaHA Ha
O3HaKOMJICHHE OOy4aroIUXcsl C OCOOCHHOCTAMHM pealu3allud HayyHOW JesTelnbHOCTH. B
HAYYHO-MCCIIEJOBATEIBCKON YacTH MPOrpaMMBbl IIPOU3BOIUTCS BBIOOP OOBEKTOB MCCIIEIOBAHMUSA,
IIOCTaHOBKA MPO0JIeMBbI, pa3pabaThIBaeTCsl METOI0JIOTUS UCCIEA0BaHUS U IIPOBOAUTCS 1IEJIEBOE
IUIAHUPOBAHUE HAYYHO-UCCIIE0BATEIbCKON JNEATEIBHOCTH U €€ CTpYKTypupoBaHue. [IpakTuka
0a3upyercsi Ha IPUMEHEHUU HABBIKOB M 3HAHMM, MOJIYYEHHBIX HA MOMEHT Hayaja MPaKTHKH B
pe3ysibTaTe OCBOCHHMS YacTH JUCHMIUIMH «Pa3mepubie 3¢dexkTsl B HaHOMaTepHaiax,
«Teopernyeckoe M KOMIIBIOTEPHOE MOJEIMPOBaHUE MarepuaioB», «lIpoueccsl mnomaydeHus
HAHOYACTHUI] M HaHOMaTepuaiaoB» U aAp. Heobxonum Habop 6a30BBIX 3HAHWU B OOJACTH OCHOB
Teopuu (U3MKKU TBepAoro Ttena. HaydHo-uccienoBatenbckas paboTa HeoOXoauMma  JUls
JAIbHENUIIET0 OCBOEHUS NPEAUINIOMHON IPAKTUKHU.

[Tpou3BoCTBEHHAs MpaKTHKa (Hay4dHO-HMCClIeqoBaTeNbckas padora) BxoauT B biok 2
«IIpaktuku». BapuatuBHas yactb 1o HampaBieHuio nojaroroBku 28.04.03 Hanomatepuaibsl
(marucrepckas nporpamma: HaHomarepuaibl 1 HAHOTEXHOJIOTHH).

Peanmsyercs Ha ¢pusnko-TexHuyeckoM (axynprere Kadeapoit TeopeTnyeckoil pusnku u
HaHOTEXHOJIOTHH.

2. CTPYKTYPA IIPOU3BOJCTBEHHOM MPAKTUKHA (HAYYHO-
NCCIEJOBATEJIBCKAS PABOTA)

Xapaxmepucmuka yueoHoll OUCYUNIUHbL

Hanpasnenune noaroToBku

28.04.03 HanomaTepuassl

Marucrepckas nmporpamma

HaHOMaTepI/IaJ'ILI 1 HAHOTCXHOJIOTHH

ITporpaMmMa noJAroToBKU Marucrparypa
Kpanuduxanms MarucTp
KonnuecTBo copepKaTeabHbIX MOLyJIeN 1

bnok yueOHoro miaHa

[IpaxkTuku. BapuaTtusHas yactb

CDOpMBI KOHTPOJIA

JuddepeHurpoBaHHbIi 3a4eT

Mokasatem ouHas popma 3a04Has popma
00y4YeHHs 00y4YeHHUs
KonmgecTBo 3a4eTHBIX enHUIL (KPEITUTOB) 9 9
I'on moaroToBku 2 3
Cemectp 4
KonnuecTBo yacos 324 324
KonuuecTtBo Henenb 6 6

3. MECTO INPOBEJEHUS NPAKTUKHU
MectoM mpoBeNeHHS IPOU3BOACTBEHHONW NPAKTUKU (HAaydyHO-HCCIEN0BaTeNbCKas padboTa)
MOryT ObITH yueOHbIe Jaboparopuu Kadenpbl TEOpeTHUeCKOM (MUK M HaHOTEXHOJOTUH
(bU3UKO-TeXHNYECKOro (hakyynpTeTa JJOHEKOro HAIlMOHAIBHOTO YHUBEPCUTETa U MPOQPUIbHBIE
OpraHM3aly, ¢ KOTOPbIMH HMEIOTCS JIOrOBOpbI Ha mpoBeaeHue mnpaktuk (dorosop c¢ I'Y
Jou®TU um.A.A.T'ankuna Ne 1104/02-37/20 ot 20.10.2020r., cpok aeiictBus 10 31.12.20251.)
4. OIIUCAHME ITPAKTUKHA
eau u 3agaun
IJeny — 3akperuieHMe 3HAHUN M YIIIyOJIEHWE TEOPETHMYECKOH IOATOTOBKHM MAaruCTpPaHTOB,
npuoOpeTeHne  MarucTpaHTaMu  TNPaKTHUYECKUX  HAaBBIKOB ~ MPOBEAECHUS  HAy4YHO-
HCCIIEIOBATEIbCKUX paboT B o00NacTH HAHOMATepUAIOB M HAHOTEXHOJOTHM, MOATOTOBKA
MarucTpaHTa, Kak K CaMOCTOSTENbHOW Hay4YHO-HCCIEI0BATENbCKONH paboTe, OCHOBHBIM
pe3yJIbTaTOM KOTOPOH SIBJISIETCS HAlMCAHUE W YCIHEIIHas 3alldTa MarucCTepCKoM auccepTalui,
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Tak ¥ K MPOBEACHUIO HAYYHBIX HCCIEIOBAaHUI B COCTaBE TBOPUECKOTO KOJUIEKTHBA HAy4yHO-
UCCIIEIOBATEIbCKON PAOOTHI.

3adauamu NPAKTUKU SBISIFOTCS:

- 3aKpervieHHe NpPOo(EeCCHOHATBHBIX 3HAHWMA, TOJYyYEHHBIX MAaruCTpaHTaMH B MPOIEcCe
W3YYEHHUS JUCIUIUINH MarucTepCcKoi MOATrOTOBKH;

- hopmynupoBaHUE aKTyaTbHOCTH, IPOOJIEMHBIX CHUTYAIIMH, IEJCH U 33]1a4 NCCIICIOBAHUS;

- OBJIaJICHUE METOJAMHU BEJICHUsI HAyYHO- UCCIIEJIOBATENLCKUX PadoT;

- OCBOEHHME Pa0OTHI ¢ OMOMMOTrpaPUUYECKMMH HCTOYHUKAMH M TATCHTHBIMH C TPHUBIICYCHHEM
COBpPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA;

- O3HAKOMJIEHME C HEOOXOIUMBIMH  METOAAMH  HCCIeAOBaHUA  (MOAU(DHUIIMPOBATH
CYILIECTBYIOIIME, pa3pabdaThiBaTh HOBBIE METOJbI) W BHIOOp W3 HHUX Hambosee MOAXOMASAIIUX,
UCXOJ U3 3a/1ady KOHKPETHOTO MCCIeNoBaHus (M0 TEME MAaruCTepCKOM JAMCCepTaluM WM MpU
BBIMIOJTHEHUH 33/IaHUN HAYYHOT'O PYKOBOAMTENS B paMKaX MarucTepCKOM MporpaMmel);

- pelleHue  MarucTpaHTaMd  HAy4HO-TIPOM3BOJCTBEHHBIX  337ad B  paMKax TeM
pa3pabaThIBa€MbIX MAarUCTEPCKUX JAUCCEPTALINIA;

- (hopmupoBaHUE HABBIKOB IIPOBEICHUS HAYYHO-UCCIIC0BATEIBCKON paOOTHI.

TpeGoBannss Kk pesyiabraraM npakTuku: [lpousBojacTBeHHas mpakTHKa (Hay4HO-
uccienoBarenabckas paboTa) HampaBieHa Ha (OPMHPOBAHHE D3JIEMEHTOB  CIEIYIOLIUX
komreTeHmid B cooTBercTBuH ¢ PI'OC BO P® mo wnHampaBnenwro mnoaroroBku 28.04.03
Hanomarepuansl 1 OCHOBHOM 00pa30BaTelIbHOW NMPOrpaMMbl  BBICHIEr0 00pa30BaHUsI HAIpPaBIICHUS
noaroroBkn  28.04.03  Hanomarepmansl  (Marucrepckast —mporpamma: —Hanomarepuansl u
HaHOTEXHOJIOTHH):

a) ynugepcanvnvix (YK):

CriocobeH OCyIIeCTBIIATh KPUTUYECKHM aHanu3 NpoOJEMHBIX CHTyallMd Ha OCHOBE
CHCTEMHOTO TI0X0/1a, BhIpadaThiBaTh cTpareruto aeicteuil (YK-1);

Crioco0OeH ynpaBIsiTh IPOSKTOM Ha BCEX dTarax ero sxu3HeHHoro mukia (YK-2);

Crnioco0GeH opraHu3oBbIBaTh U PYKOBOAUTH pabOTOM KOMaH/Ibl, BEIpabaThIBasi KOMaHAYIO
CTPATET IO /ISl JOCTIKeHUs mocTaBieHHoi e (YK-3);

Crnioco0GeH NMpUMEHSATh COBPEMEHHbIE KOMMYHHKATUBHbBIE TEXHOJIOIMH, B TOM YHUCIE Ha
MHOCTPaHHOM(BIX) S3bIKe(aX), IS aKaJeMHUYECKOro U MPO(PecCHOHATBHOTO B3aUMOACHUCTBUS
(YK-4);

CrocobeH aHanmuM3MpoBaTh W  YYUTHIBaTh pa3HoOOpasue KyJabTyp B Ipoliecce
MEXKYyIbTypHOTO B3aumMoeiicteus (YK-5);

CrniocobeH ompenensiTh U pPealnu30BbIBATH MPUOPHUTETHl COOCTBEHHOW AEATENBHOCTU M
CIOCOOBI ¢ COBEPILICHCTBOBaHMsI Ha OCHOBE camoolieHKH (YK-6).

0) oowenpogpeccuonanvnuvix (OIIK):

Cnoco0eH cTaBUTh M pelllaTh MHXKEHEPHbIE W HAYYHO-TEXHMUYECKHE 33Jayd B 00JacTu
NOJYYEeHHUsI U UCCIIEI0OBAaHMsI HAHOMATEPHUAIOB M HOBBIX MEXJIUCIMIUIMHAPHBIX HANpaBiIeHUH C
UCIIOJIb30BAHUEM €CTECTBEHHOHAYUHBIX U MaTeMaTudeckux mojenei (OITK-1);

CriocobeH  ympaBiisiTh HPOPECCHOHATBHON M HMHOM JeATENIbHOCTBIO Ha OCHOBE
NpUMEHEHHS 3HAaHUH MPOSKTHOTo U (pruHaHcoBoro menemkmenTa (OI1K-2);

CriocobeH ympaBisATh JKU3HEHHBIM IIMKJIOM CO3JaHHS WH)KEHEPHBIX TPOIYKTOB B
0o0jacT HAHOTEXHOJIOTMH M HAHOMAaTEpUAIOB C YYETOM JKOHOMUYECKUX, SKOJOTMYECKHX,
COLMANIBHBIX | Apyrux orpanuuenuii (OI1K-3);

CnocoOeH BBIMOJIHATH HCCIEAOBAHUS TPU PEUICHUH HWHXKEHEPHBIX M Hay4yHO-
TEXHUYECKHUX 3ajay, BKJIOYas IUIAHUPOBAaHHUE M TIOCTAHOBKY CIIOKHOTO OKCIEPUMEHTA,
KPUTUYECKYIO OIICHKY M UHTepIpeTanuio pe3yipratoB (OI1K-4);

CriocobeH HMCnoab30BaTh HMHCTPYMEHTapuil (opMaln3aluyd WH)XEHEPHBIX, Hay4HO-
TEXHUUYECKUX 3a/lady, NPUKIAJHOE MpOrpaMMHOE oOecreueHue Ui MOJEIUpPOBaHUS U
POCKTHPOBaHUS 00BEKTOB, cucTeM u mporeccoB (OITK-5);



Cnoco0eH JEeMOHCTPUPOBATH COLMAJbHYI0 OTBETCTBEHHOCTh 3a IPUHUMAaeMble
pelLIeHHs, YYUTHIBATh MPABOBBIC M KYJIBTYPHBIE aCHEKThI, 00ECIIEYNBATh YCTOMUYMUBOE Pa3BUTHE
npu BeieHnH npodeccruonanbHoi u uHoit aesrensHocT (OITK-6);

CriocobeH pa3pabaThiBaTh U aKTyaIU3HPOBATH HAYYHO-TEXHUUYECKYIO TOKYMEHTALUIO B
obactu nosydenus nanomatepuanos(OITK-7).

8) npogheccuonanwvnwvix (I1K):

HAYYHO-UCCNIe008aMeNbCKAA 0eAMENbHOCb:

criocobeH (GopMyIuMpoBaTh 3aJaud, CBSI3aHHBIE C peanu3anueil NpodecCHOoHaTIbHBIX
(s (TTK-1);

CIIOCOOEH  CaMOCTOSATENbHO MPOBOJUTH HAYYHO-HUCCIIENOBATENbCKUE paboOThl MO
CO3JJAHUI0,MCCIICIOBAHUIO M TPUMEHEHHIO HaHOCKUCTeM 1 HaHomarepuanos(I1K-2);

CHocOOEH K aHalu3y M 00OOIEHUIO PE3yJIbTaTOB HAyYHO-HUCCIIEIOBATENbCKUX DPAdoT,
MOWCKY W aHalu3y HAay4YHOH M TEXHWYECKOW WH(pOpManuu B 0O0JIACTH HAHOTEXHOJIOTHHA U
CMEXHBIX JUCHUIUIMH JUIS HayYHOU,IATEHTHOW M MApKETHHTOBOW MOAJIEPKKH IMPOBOJUMBIX
UCCIICIOBaHMIA, K CAaMOCTOSITEIIbHOM MOATOTOBKE MyONMKAUK B OTEYECTBEHHBIX U 3apy0eKHBIX
u3nanusx (ITK-3);

CMOCOOCH K aKaJIeMHUYeCKOH MOOMIBHOCTH, aKTUBHOMY MapTHEPCKOMY YYacTHIO B
paboTe 3apyOeKHBIX HAyYHO-HUCCIIEIOBATENbCKUX JabopaTopuil BO BpeMs HAy4YHBIX
CTOKUPOBOK, a TaK)KE ITyTEeM NPE3CHTAIlMM CTEHJOBBIX M YCTHBIX JOKJIAJ0B Ha HAaYYHBIX
koHpepenmusx (ITK-4);

CIIOCOOCH TPEACTABIATh HCTOPHUUECKUE ATAIBl PAa3BUTUSI HAHOTEXHOJOTHH, Ba)KHEHUIINE
OTKPBITHSI OTEUECTBEHHBIX YUYEHBIX, Hanboyee aKkTyajabHble MPOOJIEMBbI, CBI3aHHBIE C CO3/IaHUEM
U IPUMEHEHHEM HaHOCHCTEM U HaHoMmaTepuaiaoB B Poccuiickoit ®enepaunu u B mupe (I1K-
5);

nPOU3600CMEEHHO-MEXHON02UYECKAA 0eAMEIbHOCHb:

CrocobeH K MpOQecCHOHANBHON OJKCIUTyaTallud COBPEMEHHOTO OOOpYyIOBaHUS U
pruOOPOB (B COOTBETCTBHU C IENAMH Maructepckoii nporpammal) (ITK-6);

CIOCOOEH K COCTaBJIEHUIO METOJUYECKUX IOKYMEHTOB (B TOM 4YHCIE J1abOpaToOpHOro
JKypHaJla) pU MPOBEJACHUH HAYYHO-UCCIIeI0BATEIbCKHUX 1 JIabopaTopHbIX padoT (ITK-7);

CIOCOOEH YYacTBOBaThb B ONTHMHU3ALMU CYIIECTBYIOIIUX METOJUK CO3JaHHUS U
NpPUMEHEHHsST HAaHOCHCTEMH HAaHOMAaTEpUAaJIOB ISl YCIEITHOW KOHKYPEHIIMM Ha PBIHKE HIEH U
texHosoruit (ITK-8);

OP2AHU3AUUOHHO-YRPABIEHYECKAA 0eAMENbHOCHb:

TOTOB K OCYIIECTBICHHUIO OPraHU3allMOHHBIX  MEPOIpPUATUH MO  pean3aluu
3aIUTAHUPOBAHHBIX HAYYHO-UCCIIEI0BATENLCKUX PabOT, CIIOCOOEH KOHTPOJIUPOBATh COOIIOACHIE
TEXHUKHU 0€30IIaCHOCTH U periiaMeHTa BbinoaHeHus pador (I[1K-9);

CIOCOOEH TMPOBECTH OKCIEPTHU3Y HAYYHO-HCCIENOBATEIbCKUX paboT B  00JacTu
Hanotexnosoruii (ITK-10);

CIIOCOOEH pPYKOBOAMTH KYPCOBBIMH M JIPYTUMH KBaJIHU(PHUKAIUOHHBIMH paboTaMu
oOyuarommuxcst (6akanaBpoB) u craxepos (ITK-11);

TOTOB K KOOTEpaIy C KoJUleraMH M padoTe B KOJUICKTHBE, K OpraHM3alud padoThI
MaJIbIX KOJUIEKTUBOB ucnonuutenei (IK-12);

NPOEKMHAs 0esIMeNbHOCIb:

CMOCOOEH y4acTBOBaThb B pa3pabOTKe OW3HEC-IJIAaHOB W OIICHMBATh SKOHOMHYECKYIO
3PPEKTUBHOCTh ¥ BO3MOXKHOCTh KOMMEPIUAIN3AUN HAYKOEMKOW MPOMYKIIUH —HAaHOCHUCTEM,
HaHOMAaTepHaJIOB U u3zeaui Ha ux ocHoBe ([TK-13);

CIOCOOCH  yd4acTBOBaTh B  IOJATOTOBKE W pEAM3alldd  HAyYHBIX  IPOEKTOB
pecnyOIMKaHCKOTO YPOBHSI, a TaKXKe MEKIYHapoaHbIX rpanToB (I[1K-14).

ITo okOHYAHMM MPAKTUKH CTYIEHT /I0/I2KEeH
3Hamb: MEPOIPHSTHS 10 OOECICUSHHIO COONOJeHUST TpeOOBaHWI OXpaHbl TpyAa H
MPOMBINIJICHHON 0€30MacHOCTH;



ymMemb: CaMOCTOSITEIbHO CTaBUTh HAay4HO-HCCJIEIOBATENbCKUE 3a/ladl, CaMOCTOSITENBHO
BBITIONHATh (PU3UYECKHE HWCCICIOBAHMS MPH PEIICHUHM HAYYHO-UCCIIEIOBATENLCKUX 3a7ad TI0
TEME MAarucTepCcKOd MpOorpamMmbl; IUIAHUPOBATh, OPraHU30BHIBATH M MPOBOAUTH HAyYHO-
UCCJIEIOBATENIbCKUE U MPOU3BOJACTBEHHO-TEXHUUECKHE pabOThl IO TEME MAarucTepcKoin
IporpaMMbl ¢ TPUMEHEHHEM COBPEMEHHOM ammapaTypbl, O0OpYIOBaHUS M KOMIIBIOTEPHBIX
TEXHOJIOTHI; MPEACTABIISATh PE3yAbTaThl pa0OT C UCIIOIB30BAHNEM HOPMATHBHBIX JIOKYMECHTOB;

61ademp: HABBIKAMH K CAMOCTOSTEIbLHOM Hay4YHO-HCCIIEIOBaTelbCKOM paboTe u K pabore B
HAyYHOM KOJUICKTHBE, CIIOCOOHOCTHIO K MPO(ECCHOHAIBHON ananTalu, K 0OYYeHHIO HOBBIM
METOJIaM HCCIIEOBAHUS U TEXHOJIOTHSIM, OTBETCTBEHHOCTHIO 32 KAUECTBO BBIMIOJIHSAEMBIX Pa0OT.

COJEPKAHUE ITPAKTUKH

IHopsaaxoBbIi Kpartkoe cogep:xanue TeMbl
HOMeEp M TeMa

Cooeporcamenvutii modyns 1

1 sran IUIAHUPOBAaHHE HAYYHO-HCCIEIOBATENBCKONH paboOThl, 3HAKOMCTBO C
TEMaTUKOH HCCIeN0BATeNbCKUX paboT B JaHHOW OOJACTH U BBIOOD TEMBI
MCCJIEJOBAHMUSI

2 sTan MIPOBEJICHIE HAYYHO-HCCIIEA0BATENbCKOM pabOThI

3 aTan KOPPEKTUPOBKA IJIaHA MPOBEACHUS HAYYHO-HCCIIEA0BATENbCKOM paboThl

4 sran COCTaBJICHUE OTYETA O HAYYHO-HCCIIEA0BATEIHCKON paboTe

5 sTan nyOIryHAas 3al1UTa BHITOJTHEHHOM paboThI.

TemaTnyeckunii mian

Coaep:xatejbHbIH MOIYJ/Ib

KosmmuecTBo 4acos
Ounas ¢popma o0yueHust 3aounasi popma oOyueHnus
B T.U. B T.U.
= = R =
Ha3sBanus coaep:kaTebHBIX el 2 % % e | = % ‘%
MoJLyJIeil U TeM Sl =8l &lE<=lE=| 2| =] 8| &5 =|§=
Q = | 8] o|lr E El o S o o8 & &
Q g B 8|l& .o 20 9 = g H | = 920
M 2| =l s|ldvlTdgl =~ < = s |delTQ
O E|l g 8|8 5 > LV /A B
| 2| 20 @ o 5| 2| 216 &8 o
g B3 | & = 84 (] o =
< | S = < | S =
= Bl T = = = an
) = 1) ~
1 sTan 64 64 64 64
2 sTan 65 65 65 65
3 aTan 65 65 65 65
4 stan 65 65 65 65
S aran 65 65 65 65
Hmozo no 324 324 324 324
cooepircamenbHoOMy MOOYII0
Bcezo uacoe no mooynio 324 324 324 324

SMETOAUYECKHUE PEKOMEHJALIUU JJIs1 TIPOBEJAEHUSA JEKIIMOHHBIX,
MMPAKTHYECKWUX U TJABOPATOPHBIX 3AHSITHIA.
JIeKIIMOHHBIE, TPAKTUYECKHE U JTAOOPATOPHBIE 3aHATHUS HE NMPETyCMOTPEHBI YU€OHBIM IJIAHOM.




6. METOOAUYECKHUE PEKOMEHJIALIUHU 110 OP'AHU3ALINU
CAMOCTOSTEJBHOMN PABOTHI CTYJIEHTOB.

Texymas camocTosTeNbHas paboTa CTYAEHTOB, HalpaBlIeHHas Ha YyriayOiieHue H
3aKpeIUICHUE 3HAaHUW, PA3BUTHUE PAKTUYECKUX YMEHUM, 3aKII0YAETCS B CIEAYIOLIEM:

— IOUCK JIUTEPATYPBI U FJEKTPOHHBIX KICTOUHUKOB HH(OpMAIMK 1O IpodIeMe,

— U3y4eHHe TeM, BhIHECEHHBIX pykoBoautenaem HUP Ha camocTosaTenbHyto mpopaboTKy,

— IOAr0TOBKAa 0TUeTOB I10 dTanaM HUP;

— IIOJATrOTOBKA K 3aIUTE OTYETA 10 IIPAKTUKE.

TBopueckas npobIeMHO-OPUEHTUPOBAHHAS CaMOCTOATENbHAs paboTa, OPUEHTUPOBAHHAS
Ha pa3BUTHE MHTEUICKTYalbHBIX YMEHHH, KOMIUIEKCa OOIMenpo(ecCHOHANBHBIX |
npoeCCUOHATBHBIX ~ KOMIIETEHLMH, IIOBBIILIEHHE TBOPUYECKOrOo IOTEHLUANa CTYICHTOB
BKJIFOYACT:

— IIOUCK, aHAJIN3, CTPYKTYpUpOBaHue UH(pOpMauuy;

— IIPOBEJICHUE IKCIIEPUMEHTA;

— paboTa HaJ MEXAUCIUIUIMHAPHBIM IPOEKTOM;

— y4JacTHe C JOKJIQJaM1 B HAYYHBIX KOH()EPEHIIUAX MO UCCIIEAYEMBIM BOIIPOCAM.

7. KPUTEPUU OLHEHUBAHUA

OneHka pe3yJabTaToOB CaMOCTOSTENIbHOW paOOThl OpPraHU3yeTcsl Kak €IUHCTBO JIBYX
¢dopM: cCaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI PYKOBOJHUTENS U KaeapHlI.

Texylmuii KOHTPOJb OCYLIECTBIIAETCS PYKOBOJUTENIEM IPAKTUKM B BHJE IPOBEPKU
OTYETOB [0 3TalaM MPaKTUKU B BUJE YCTHOIO COOECEelOBaHUS CTYAEHTa U IMpenojaBarels, a
TaKXKe B pe3yJibTaTe IpelOoCTaBIeHUs COOpPAHHBIX MaTepUaOB Ha 3JEKTPOHHBIX U (MJIM)
OyMa)KHbIX HOCUTEJISX.

WTOoroBelif KOHTpOIb (aTTecTalMs) MPOU3BOAUTCS IO OKOHYAHMIO HpakTuku. OH
MPOBOJIUTCS HAa OCHOBAaHMM OQOPMIICHHOTO B COOTBETCTBUM C  YCTAHOBJICHHBIMH
TpeOOBaHUSAMH NMHUCBMEHHOTO OTYETa, THEBHHUKA MPAKTUKH U OT3bIBA PYKOBOJHUTENS MPAKTHKH.
[lo mrToram arrecTaly BBICTABIISETCS OLEHKA B COOTBETCTBMM C KPUTEPHUSIMH OLICHUBAaHMS,
pa3paboTaHHBIMM U YTBEpXJAEeHHBIMU Kadenpoit Ha ocHoBe [lonoxxenus JJonHY.

Ixana coomeemcmeus 641106 HaI{MOHaJleOﬁ uKaie

Onenka Ounenka no OneHka 1o rocy1apcTBeHHOM IKaJe Ounenka no
no mkaje | 100-6anabHolM (3x3aMeH, TupPepeHUNPOBAHHBIN 3a4eT) rocy1apcTBeHHOMI
ECTS HIKaJie HIKaJje (3a4er)
A 90-100 5 (OTIIMYHO) 3a4YTEHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (yIOBIETBOPHUTENHHO) 3a4TE€HO
E 60-69 3 (YAOBIETBOPUTENBHO) 3a4TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIILHO) HE 3a4TEHO

C BO3MO>KHOCTBIO ITOBTOPHOM ciauu
F 0-34 2 (HeyIOBJIETBOPUTEIIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAa4YM NMPH YCIOBUU
00s13aTeILHOTO HAOOPa JTOTIOTHUTEIIBHBIX 0aJIJIOB

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
ITPOLECCA.

[IpakTuka npoBoautcss B yueOHOM nabopaTtopuu NeOl5 «MukKpo U HaHO CTPYKTYpPBI».
JlaGopaTtopusi OCHalleHa KOMIUIEKTOM YydeOHOW wmebOenu Ha 12 IIOCAJIOYHBIX MECT,
dbaomactepHoit nockoi, wmacc-criektpomerp (MU 1201AT-01), MHKpockOom — AIEKTPOHHBIN
pactpoBblii POM-106 W, ycraHOBKa Uil M3YYEHHUs] ONTHYECKMX CBOMCTB TOHKHMX IUICHOK (T1/11
JMRJIEKTPUKOB), | KOMIBIOTED UISA CHATHS U 00paboTku MaHHbIX. B yueOHoM madoparopuu Ne(16
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«®Dwu3rka moaynpoBoJHUKOBY». O0OpyaOBaHa KOMIUIEKTOM y4eOHON Mebenu Ha 18 mocagouHbIx
MECT, KOMIUICKTOM pabodero Mmecra mpemojaBaTeliss, MEJIOBOH TOCKOW. B komMmbproTepHOM
kiacce Ne304, oOOpynOBaHHBIM KOMIUIEKTOM Y4eOHOW Mebenn Ha 28 MOCaJ0YHBIX MECT,
KOMILJIEKTOM pabodero MecTa MmpernoaaBarelis, JOCKOH MeJIOBOH, KOMITbIOTEpHI B KoMIutekTe (10
1IT), C JIMIIEH3UOHHBIM MPOTpaMMHBIM obecriedyeHueM, 10cTynoMm K cetu Mutepuer, 1 ceteBoit
KommyTarop, 1 wi-fi poyrep, 1 MynpTUMenuitHbIN poekTop, 1 9KpaH nepeHocHoW. B yueOHOU
nabopaTopun «IJIEKTPOHHOU MHUKpockonuu» Ne313, o00pynOBaHHOW KOMIUIEKTOM Yy4eOHOM
mebenn Ha 6 TOCAJ0YHBIX MECT, KOMIUIEKT pabouero mecra mpemojasatens, | HOyTOykK, |
DIEeKTPOHHBIM MUKpockon BakyyMHbIN-100JIM, 1 Mukpockon Meramiorpapudeckui-7, 1
Bakyymmerp nonusanuonHo-tepmonapHelii-2All, 1BakyymHbIi yHUBEpcabHbIN OCT-4.

CamocrosTenbHast paboTa CTYACHTOB IPOXOIUT B unTanbHOM 3aje Ne 3 aBropedepaToB u
JTUCCepTalui, YKOMIUICKTOBAaH KOMIUIEKTOM ydeOHoW wmeOenmu Ha 50 mOCago4YHBIX MECT,
OCHAIIICH KOMITBIOTEPOM B KOMIUIEKTe (2 IMIT.), pacmojiokeH Mo azapecy T. JloHemk, mp.
Tearpanbubiii, 13, ka6. 106.

WunuBuayanbHple Y TPYNNOBBIE KOHCYNbTALlMU  CTYIACHTaM Ui [POBEICHUS
CaMOCTOSITENIbHOW Pa0OThI MPEIOCTABIAIOTCS B KabuHeTe Kadeapbl TeopeTHdecKol (QHU3UKU U
HAHOTEXHOJIOTUHM, YKOMIUIEKTOBAHHOM KOMIUIEKTOM MeOenu Ha 12 mocaJoyHBIX MecCT,
OCHAIIIEHHOM KOMIIBIOTEPOM B KOMIUIEKTE (1 IIT.), IPUHTEPOM, CKAHEPOM, PACIIOIIOKEHHOM IO
anpecy 1. loneux, np. Tearpanbusiii 13, aya. 256.

9.PEKOMEHIOBAHHAS JIUTEPATYPA

Kou-Bo Hanu4yue
Ne IK3EMILISAAPOB | JIEKTPOHHOM
HaumeHoBaHue
n/n B OubJMoTeKe BEpPCHHU B
JouHY IBC
OcHognasa n1umepamypa
1. Munocnackuii A. I'. KoHcmekt nekuumii mo Kypcy
«OCHOBBI TIPOILIECCOB MHUKPO- U HAHOTEXHOJOTHM». — 2
Honenk: JouHY, 2018. — 246 c.
2. Tepexo C. B. ®wusunka HaHOOOBEKTOB: [ydueOHOE
nocobue] / C. B. Tepexos, B. H. Baproxun; I'OY BIIO 3 +
«louHY» - onenxk: JonHY, 2013. — 418 c.
Jlonoanumensnasn numepamypa
3. HanotexHonmoruu u cHenUalbHbIE MaTepHalbl: y4el.
nmocoOue g CTYJICHTOB BY30B, OOydYalIMUXCS IO
HanpasieHuto noarotroBku 140140 - Texs. ¢usuka / 1O. 1
[1. Conmuues, E. U. Ilpsxun, C. A. Bonorxanuna, A. II.
[lerkoBa; mox pen. 1O. II. ConnueBa. — CaHKT-
[TerepOypr: Xumuznar, 2009. — 334, [1] c.
4. Hanotexnonoruu: a3oyka s Bcex / H. C. A6pamuyk, C.
M. Asnomenko, A. H. bapanos u ap.; mox pea. 1O. JI. 4
TpetbsikoBa. — 2-¢ u3n. — Mocksa: @uszmatnut, 2009. —
365 c.
5. l'onoBun 1O. WM. BBenenue B HaHOTEXHHKY. — M.: 5
Mammnoctpoenue, 2007. — 493 c.
6. Meronudeckue ykazaHUs K J1a0OpaTOpHBIM paboTaM Mo
cnenkypey «Teopuss U METOIBl CTPYKTYPHOT'O aHaiIu3a
(mms crymenTtoB cmnenmansHOocTH  6.040203)» / A.H. 11
Tpouan, C. B.Uepromnanos, I'.B. Tumodeesa. — Jlonernk:
JouHY, 2013. - 94 c.
7. @®ocrep JI. Hanorexnonorun. Hayka, uHHOBauuu u 2




Bo3MokHOCTH / JI. @octep; nep. ¢ anri. A. B. XadosH. —
M.: Texnocdepa, 2008. — 349 c.

KosnioB A. H. OcCHOBBEI HAHOTEXHOJIOTWMHM B TEXHUKE:
yueb. mocobue Al CTyJCHTOB BY30B, OOYYArOIIUXCS IO

HAIpPAaBIICHUSM HOJITOT. JTUTIOMUPOBAHHBIX
CIICLIMAITUCTOB "KoHCTPYKTOPCKO-TEXHOIOTHYECKOE
obecrnieueHue MaIIMHOCTPOUTEIbHBIX np-B";

"ABTOMAaTH3UpPOBaHHBIE TexHOJOrMM U mp-Ba" / A. H.
Kosmos, 10. ®@. Hazapos, 1. M. 6parumoB. — Mocksa:
Axanemus, 2009. — 239 c.

1
2.
3
4

1. Windows 7 PRO (kopnioparusnas sutiensust JJOHHY Ne 46484614);
2. Microsoft Office (kopnioparusHas sunensus JJOHHY nunensus Ne 46472919);

10. MH®OPMALIMOHHBIE PECYPCBI
(¢ yrkazanuem Hazeanus u NOIHO20 NEKMPOHHO20 Adpeca)

http://donnu.ru/ — caiit JouHY.

http://library.donnu.ru/ — caiit 6udaunorexku JouHY.

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

11.TTIPOTPAMMHOE OBECHIEYEHME (ripu Hanuuun)

3. Microsoft Visual Studio (mumensust mporpammbl DreamSpark s BeIcMX y4eOHBIX

3aBeCHUN);
4. Jluuensun GPL, Apache, BSD mns cBoGomHOro mporpammuoro obecmnedenus: FreeLab,

Scilab, Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PabGowyas mporpamma paccMOTpeHa | TEpeyTBEpXKIeHa Ha 3aceJaHud Kadeapsl
TEOPETUYECKON (PM3UKU U HAHOTEXHOJIOTHH ¢ Mu3MeHeHusIMH (6e3 n3MeHeHuit) Ha 201 TO/I.

13 2

ITporoxoi Ne oT 20 1.

3aB. xadenpoit

TEOPEeTUUECKON (PM3UKU U HAHOTEXHOJOTUH ¢ U3MEHeHUsIMU (6e3 n3meHeHui) Ha 201

Pabouas nporpamMmma pacCMOTpEHAa W IICPEYTBCPIKACHA Ha 3aCCAaHUUN Ka(be,[[p]’:»l

13 2

[Tporoxosn Ne oT 20 1.

3aB. xadeapoi
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