1. MECTO JUCLIMITIJINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMABI

1.1.

TpeboBanus K MpeaBaApUTEIBHOMN MOATOTOBKE OOYUYAIOIIMXCS, MPEIIISCTBYIOLINE

U COIYTCTBYIOILIUE AUCHUIIIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3YYEHHUE JAHHOM:
JMCLUUIUIMHBI IPOrpaMMbl OakanaBpuaTa: MaremaTuueckuil ananus, JIuneitnas anreopa,
WudopmanimoHHBIE TEXHOJIOTUH U KOMITBIOTEPHOE MOICITMPOBAHUE.

1.2.

JIMcuMIInHbl, KypcoBble pabOThl U MPAKTUKHU, IS KOTOPBIX OCBOEHHUE JaHHOMU

JTUCIUTITUHBI HEOOX0IUMO KaK MpPEeIIIECTBYIOINICE:
[IpombllieHHbIE TEXHOJIOTUM W WHHOBALMU, DKOHOMHYECKHE OCHOBBI HAyKOEMKOTO
npon3BoIcTBa, CHUCTEMBI HCKYCCTBEHHOTO MHTEIJICKTa, YUeOHas MpaKTHUKA: MPOEKTHAsI.

2.1.

2. OIMMCAHUE AMCLHUITIINHBI

OO01as XxapakTepucTuKa

HaunmenoBaunue nokasareis

3HayeHue moKa3areis

HazBanue o6pazoBaTenbHON IporpaMmbl

27.03.05 Ununosaruka (IIpoduns
MIOJITOTOBKH: YTIpaBJI€HUE TIPOCKTaMHU
1 (ppoBOI FIKOHOMUKHN)

udp 1 Ha3BaHUE B COOTBETCTBUU C

y4€OHBIM TIJIAHOM

b1.5.M5 Hanomarepuansl 1 HAHOTEXHOJIOT MU

Yactp 00pa3oBaTeNbHON NpOrpaMmbl

ba3zosas yacth

KonnuecTBo 3a4eTHBIX enuHUL / BCErO 4acoB

3/108

2.2. Pacnpenenenue gacoB o Gopmam U iepuoam oOydeHus
O011ee KOJIMYECTBO YacOB
e CaMoCTOS-
dopma | 2 .
> | 2 | nmekum- | nabopa- | MPakTH- | TENbHOH ®opma
oOyueHus < 2 BCETO
8 | OHHBIX | TOPHBIX | 4YeCKUX | pabOTHI + KOHTPOJIS
KOHTPOJITb
Ounas 2 3 17 34 57 108 3a4eT
3aouHas 2 4 6 6 96 108 3a4eT

3. [EJU JUCHUTUIAHBI

(DOpMI/IpOBaHI/IC 3HAaHUM U YMGHI/Iﬁ CTYACHTA B obnactu COBPEMCHHBIX MCTOI0B, CPCACTB,
TEXHOJIOTUH CO3JIJaHUS HOBBIX HAaHOIIOPOIIKOBUX MAaTCPHUAJIOB.

4. KOMIIETEHIIMH OBYYAIOINEI'OCA, @OPMHPYEMbBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA3OBATEJIbBHOU ITPOI'PAMMBI, X NH/INKATOPEBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUA

Komnereniumn WHnukatopel Pesynbrarel 00ydeHus
OIIK-2. OIlK-2.1. OIIK-2.1.1. 3HaeT BUILI U CBOMCTBA
Crniocoben Opuentupyercs B HAHOOOBEKTOB U HAHOMATEPHAJIOB,
dbopMynTupoBaTh paszHooOpa3uu XapaKTePUCTUKU (PUZUKO-XUMHUECKUX
3a/1auu HaHOMaTepHuaJoB, MPOLIECCOB, UX CUHTE3a U METOAbI UX
npodecCHOHAIBLHON | aHAIU3UPYET UCCIeI0BaHUsl.
JEATEIIbHOCTH Ha IEPUOIUYECKYIO OIIK-2.1.2. YMmeeT onpenensiTh KOHKPETHYIO
OCHOBE 3HAaHUU JUTEPATYPY ISt npodeccnoHanpHyI0 3a/1a4y, COOUpaTh




PO QUITBHBIX
paszenos
MaTeMaTUYECKUX,
TEXHUYECKUX U
€CTEeCTBEHHO-
HAYYHBIX JUCIUTUINH
(Momyreit)

pelieHus HE00XO0IMMYIO UCXOIHYIO HH(OPMAIIHIO B
KOHKPETHOM NEPUOINYECKOI TUTepaType, Ha OCHOBE aHAIIN3a
npodeccHoOHABHON | c(hOPMYIUPOBATh MOCIIEIOBATEILHOCTD PEIICHUS
3aauu 3aa4u.
OIIK-2.1.3. Bnaneer akTyanbHON HHPOpMALHEH
0 TEXHOJIOTUSIX M METOJaX MCCIEeIOBAHUS
HaHOMATEPHAJIOB.
OIlK-2.2. OIIK-2.2.1. 3HaeT 3aKOHOMEPHOCTH U (PU3HUKO-
Omnpexensier METOBI | XUMUYECKHE MO/JIENN TPOLIECCOB MOJTyICHHUS
UCCIIEIOBAHUS HAaHOOOBEKTOB.
KOHKPETHBIX OIIK-2.2.2. YMmeeT BBIOMpATh U UCTIONB30BATh
HaHOMaTepHAJIOB, METO/Ibl aHAJTM3a HAHOMATEPHAIOB U
UCTIOB3YyeT HaHOCTPYKTYD.
udpossie Mmetoasl | OIMK-2.2.3. Bnageer MeToiaMmu mouncka
00paboTKu uHpopMaluu.
HKCTIEPUMEHTAIBHBIX
pe3yabTaTOB

5. [TPOI'PAMMA JTUCHUIJIMHBI

HazBanue teMsl

Kpatkoe coneprkanue TeMbl (BOIPOCHI TEMBI)

Pazgen 1. Hanomarepunanel u

HaAHOTCXHOJIOTHH

HaHOMaTepI/IaJ'II)I " TCXHOJIOTNHU

Uctopus. CoBpemeHHOCTh. [lepCrieKTUBBI.

HousiTre 0 HaHOMaTepHalax, OCHOBBI TepMuHOIOTHSL. OCHOBBI KJIacCU(PUKAIIUU

KIACCH(UKALNHI U THIIBI CTPYKTYP HaHoMaTepuasioB. (OCHOBHBIE THUIBI CTPYKTYP

HaHOMAaTEpUajloB HaHOMAaTEPHUAJOB.

Oco0eHHOCTH CBOWCTB HaHOMaTepuaioB | dusmdeckue TPUHIIUIIBI cnenuduku

Y OCHOBHBIE HAIPABJICHUS UX HAaHOMAaTEpHAaJIOB. OcHoBHbIE obnactu

HCII0JIb30BAHUS NPUMEHEHHUS HAHOMATEpUAIOB U BO3MOXKHBIE
OTpaHHYECHUS.

OCHOBHBIE TEXHOJIOTHUH MOJTYy4YECHUS Metoibl TOPOMIKOBOW MeTautypruu. MeToasl ¢

HaHOMAaTEepHUAJIOB UCIOJIb30BaHUuEM amopduzanuu. Meroabl ¢
UCIIOJIb30BAHUEM HMHTEHCUBHOUM  IJIACTHMYECKOM
nepopmanuu.  MeToAbl € HCIOJIB30BAHHEM

TEXHOJIOTUI 00pabOTKH MOBEPXHOCTEH.

Oynnepensl, QyIepUTHI, HAHOTPYOKHU

Oymnnepensl. Oymneputsl. HaHOTpyOKH.

KBaHTOBBIE TOUKH, HAHOTIPOBOJIOKU U KBanToBnie TOYKH. HanomnpoBojiokwu.
HAHOBOJIOKHA Hanosonoxna.
Paznen 2. OCHOBHEIE METOIbI

HCCJIICAO0BAHUA HAHOMATCPUAIIOB

QHGKTpOHHaH MHKPOCKOIINA

HpOCBC‘II/IBaIOH_IaH OJICKTPOHHAsA MHKPOCKOIIHA.
PaCTpOBaH QJICKTPOHHAS MUKPOCKOIIHA.

CrniekTpalibHble METObI UCCIEA0OBAHUS OnektpoHHass  OKe-CIEKTPOCKOIHUS. Macc-
CIETPOCKONHSI BTOPUYHBIX HOHOB. JlazepHslii
MUKPO30H]IOBBIN aHAJIN3.

CkaHupymolire 30H10Bble METOAbI Ckanupymomasi ~ TyHHEJIbHAasT ~ MHUKpPOCKOIHUSA.

HCCIIeI0BaHUs ATOMHO-CHJIOBas MUKPOCKOIIHUS.
MarnutocunoBasi ~ 30HJIOBas ~ MHMKPOCKOIIMSI.
Ckanupyromias MHKPOCKOTIHS OnmmxKHEN

ONTUYECKOM 30HEI.




[lepcrieKTHBBI UCIIOJIB30BAHUS
HaHOMAaTEpPHUAJIOB

HepCHeKTI/IBLI HCIIOJIb30BaHU HAHOMATCPHUAJIOB

6. CTPYKTYPA U COAEPXXAHUE JUCHUITJIMHBI

6.1.

dopma o0ydeHns — o4Has1, Kypc — 2, ceMecTp — 3

HanmenoBaHnus pa3fennoB u TeM

KonnuectBo yacos

Jlexu. | Jlabop. | Ilpakr. | CPC+K | Bcero

Paznen 1. Hanomarepuasl u 10 20 36 66
HAaHOTEXHOJIOTUU
Hanomarepuaisl v TEXHOJIOTHH 1 2 6 9
[TonsiTne 0 HaHOMaTepHUaIax, OCHOBBI 1 2 6 9
KJIACCU(PUKAIIUU U THITBI CTPYKTYP
HAaHOMATEePUAJIOB
OcoOeHHOCTH CBOWCTB HAaHOMATEpUAJIOB W 2 4 6 12
OCHOBHBIC HAITPaBJICHHUS WX WCIIOJIH30BaHUS
OcCHOBHBIE TEXHOJIOTUN MOJTy4EHUS 2 4 6 12
HAaHOMATEePUAJIOB
Oymiepensl, GyIIepUThl, HAHOTPYOKH 2 4 6 12
KBaHTOBBIE TOUKH, HAHOTIPOBOJIOKU U 2 4 6 12
HAaHOBOJIOKHA
Pasznen 2. OCHOBHBIE METOIBI UCCIIENOBAHMS 7 14 21 42
HaHOMaTEPHAJIOB
DNEeKTPOHHAs MUKPOCKOITHSI 1 2 6 9
CriekTpaJibHbIe METOIbI UCCIICOBAHUS 2 4 5 11
CkaHupymomue 30H10BbIe METOIbI 2 4 5 11
WCCIICIOBAHUS
[TepcnieKTUBBI KCTIOJIL30BAHMS 2 4 5 11
HaHOMATEPHAJIOB
NTOI'O 3A CEMECTP 17 34 57 108

6.2. ®opma oOyueHus — 3a04Has, Kypc — 2, cemecTp — 4

HanmeHoBaHHMsI pa3/ieyioB U TeM Konmectso yacos

Jlexu. | Jlabop. | Ilpakr. | CPC+K | Bcero

Pazgen 1. Hanomatepuaisl u 4 4 60 68
HAHOTEXHOJIOTUH
Hanomarepuasnbl 1 TEXHOJOTHH 0,5 0,5 10 11
[TonsaTre 0 HaHOMaTEepHUaIaX, OCHOBBI 0,5 0,5 10 11
KJIACCU(UKAIIUU U THITBI CTPYKTYP
HAaHOMATEPHUAJIOB
Oco0OeHHOCTH CBOWCTB HAaHOMATEPUAIOB U 0,5 0,5 10 11
OCHOBHBIE HaIlPaBJICHUSI UX HCIIOIH30BAHUS
OCHOBHBIE TEXHOJIOTUI MOTYYEHHS 0,5 0,5 10 11
HAaHOMATEPHUAJIOB
@Dynnepensl, QynIepuThl, HAHOTPYOKH 1 1 10 12
KBaHTOBBIE TOUKH, HAHOTIPOBOJIOKU U 1 1 10 12
HaHOBOJIOKHA
Pazgen 2. OcHOBHBIE METO/IBI HCCIEAOBAHUS 2 2 36 40

HaHOMAaTCpHaJIoB




DNEKTPOHHAS MUKPOCKOIIHS 0,5 0,5 9 10
CrieKTpaJibHBIE METOIbI UCCIICIOBAHUS 0,5 0,5 9 10
CkaHupylomue 30H10BbIe METO/IbI 0,5 0,5 9 10
HCCIIEN0BAHUS

[TepcrieKTHBBI UCITIOJIL30BAHUS 0,5 0,5 9 10
HaHOMATEPHAJIOB

HUTOT'O 3A KYPC 6 6 96 108

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JUIA TEKYIIEI'O KOHTPOJIA

YCIIEBAEMOCTU, ITIPOMEXYTOYHOM ATTECTALIUU

7.1.  KoHTpoJIbHBIE BOIIPOCHI
Pazpen 1
Knaccugukanus HaHoMaTepuanos.
Tumel CTpyKTYyp HaHOMAaTEpPHAJIOB.
OcHoBHbI€ (pU3HYECKUE TPUYNHBI CHIEIUPUKAIITN HAHOMATEpHasoB.
KoHCTpyKIIMOHHBIE M HHCTPYMEHTAJIbHBIC MATEPUAITHI.
Ob6nacTi mpuMeHeHus HAHOMaTepPHaJIoB.
OrpaHudeHus B UCMOJIb30BAHUN HAHOMAaTEPHAJIOB.
MeTo1bl TOPOIIKOBOM METAJLTYPTHH.
Amopduzarus.
MeTo1bl ¢ UCTIOJIB30BaHNEM MHTEHCUBHOM MJIACTUUECKOH Ae(opMarii.
10 MeTo1bl ¢ UCTIOJIB30BAaHUEM TEXHOJOTUU 00PaOOTKH MOBEPXHOCTH.
11. ®dynnepensl, QymwiepuThl, HAHOTPYOKH.
12. KBaHTOBbIE TOUKH.
13. HanomnpoBoJikwu.
14. HanoBoJnokHa.
Paznen 2.
. [IpocBeunBaroias 31eKTPOHHAS MUKPOCKOIIHSL.
. PactpoBas anexrponHnas mukpockonus (POM).
. OnexktpoHHas Oxe-CreKTPOCKOIHUS.
. Macc-creKTpoCKOonusi BTOPUYHBIX HOHOB.
. CxaHupyroIiye 30H10BbIe METOIbI UCCIIEI0OBAHUS.
. Cxanupyromiasi TyHHeJIbHasi MUKPOCKOIIHS.
ATOMHO-CHJIOBasi MUKPOCKOIIHSI.
. CkaHupyromasi MUKpOCKOTIHS OJMKHEH ONTUYECKOM 30HBI.
2.  Tewmsr noxnanos (pedepaToB)
Hanonayka 1 HAaHOTEXHOJIOTHH.
Knaccudukanus HaHoMaTepuanos.
Cpena oOuTaHuss HAHOOOBEKTOB.
TexHoorNM HAHOCTPYKTYPUPOBAHHUSL.
VYraepoHble HAHOOOBEKTHI.
[Tpubopsl: MUKPOCKOIHUS, CIEKTPOCKOMHS, CKAHUPOBAHHE, U3MEPEHUE.
Bynayiiee HAaHOTEXHOJIOTHUIA: TIEPCTIEKTUBBI, TPOOIEMBI, OE30MACHOCTbD.
duznyeckue 1 OMOXUMUYECKHE METO/IbI HAHOTEXHOJIOTHiA.
buonornueckas 0nmacHOCTh MPUMEHEHNS HAHOTEXHOJIOT UH.
10 10.Hanomarepuainsl 1 UX IpUMEHEHHUE.

CoNoR~LWNE

CONOONAWNPE NN TS WN

7.3.  Tewmsl 1abopaTopHBIX padoT:

- [Toryuenre HaHOMaTEpHATIOB (PU3MYECKMMH METOAAMU.

- [Tosryyenre HaHOMaTEpUAIOB XUMUYECKUMH METOJAMH.

- [IpyHIMD AEHCTBHS MPOCBEUNBAIOIIETO EKTPOHHOIO MUKPOCKOTIA.




- PacTpoBas a1ekTpoHHAs MEKPOCKOITHS.
- Oxe-creKTpoCcKonusl.
- 30H/I0BBIE METO/IbI UCCIIEJOBAHMUS.

KontponeHast paboTra mo NpOBEpKE TEOPETHUYECKMX 3HAHUM — IO BCEM TeMaM, C
HCI0JIb30BAHNEM YKA3aHHBIX BBILIE KOHTPOJBHBIX BOIPOCOB.

8. PACTIPEJEJIEHUE BAJIJIOB, KOTOPELIE ITOJIVUHAIOT OBYYAIOIIMECA

OO0mras oleHKa 3HaHWM 00ydarolUXCsl MO AMCUUIUIMHE MpoBoauTcs 1o 100-0annpHOM
IIKaJIe MCXOJs W3 MAaKCUMyMa, MPHUBEACHHOTO B Tabmuie Hmwke. OpraHu3anroOHHO-ydeOHas
paboTa B ayIMTOpPUH OIICHWBAETCS HA OCHOBE TAKUX KPUTEPHEB KaK IOCENMAEMOCTh 3aHSTHH,
CBOCBPEMCHHOC M KaUYCCTBCHHOC BBIIIOJHCHUC IOMAIIHUX 33}13HPII>1, AKTUBHOCTL BO BpEMiA
MIPOBEJICHUS JIEKIIMOHHBIX W MPAKTUYECKUX 3aHATUH (ydacTHe B OOCYKIEHHHM TEKYLIEro H
IPOMICHHOTO MaTepuaa, pelieHue 3a1ad 1 T.11.).

8.1. Cewmectp 3

Howmepa paznenos Bunsr pabot MaxcumasbHoe
KOJIMYECTBO 0aJlJIOB

OpranuzannoHHO-y4eOHas paboTa B ayAUTOPUHI 20
CaMocTosTenpHas paboTa 10
1,2 JlabopaTopHbie pabOThI 15
KoHTposbsHas paboTa 1o TeoOpeTHIeCKOMY 15

MaTtepuany
NTOI'O 60
3auer 40
OO6mwmit uTor 3a cemecTp 100

8.2. Cewmectp 4
Howmepa paznenos Buner pabot Maxcumanproe
KOJIMYECTBO 0aJsIOB

Opraau3aninoHHO-y4eOHast paboTa B ayTUTOPHUH 20
CamocrosiTenpHas pabora 10
1,2 JlaGopatopHbIe pabOTHI 15
KoHnTposnbHas pabota o TeopeTu4eckoMy 15

MaTepuany
NTOI'O 60
3auer 40
OOt UTOT 32 CEMeCTp 100

CooTBeTcTBHE OANITIOB OLICHKC

OlLieHKa 10 MATHOAUIBHOM IIIKaje
KonnuecTBo Gammos >
s 100 ECTS | Dxzamen, nupdepeHunpoBaHHbIN 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIOBJIETBOPUTEIHHO -
35-59 FX HE 3a4TCHO

0-34 = HEYJOBJIETBOPUTEIHHO e 3a9ToHo




9. OBECIIEUEHHME OBPA30OBATEJIbHOI'O ITPOLECCA JJIA JIALL C
OI'PAHMYEHHBIMU BO3MOXHOCTAMMU 3J0POBbA 1 UTHBAJINZIOB

B xoze peanu3anuu QUCHHUILTMHBI UCTIOIB3YIOTCS CIICAYIONIUE TOTIOTHUTEILHBIC METOIbI
0oOydeHUs1, TeKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIlMU 00YJArOIIUXCS B
3aBUCHMOCTH OT UX WHAUBUAYAITLHBIX 0COOCHHOCTEH:

1) JUTSL CJICTIBIX U CITA00BUISIINX:

— JCKIUU  O(OPMIISIOTCS B BHJE D3JCKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MTOMOIIBI0 KOMITBIOTEPA CO CIICIMATH3UPOBAHHBIM ITPOTrPAMMHEIM 00ECIIeY CHUEM;

— JUIS  BBITIONHEHUS  3aJaHUsg  TpH  HEOOXOJUMOCTH  NPEIOCTaBISAETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOBMOKHO TAKXKE UCTIOJIB30BaHNUE COOCTBEHHBIX YBEITUYHBAFOIIHX
YCTPOWCTB;

— MMMCEMEHHBIC 3aJITaHUST OPOPMIIIOTCS YBEITUICHHBIM TIPUDTOM.

2) JUTSL TITYXHUX | C1a00CIIBIIIANTHIX:

— JCKITUU 0(hOPMIISIOTCS B BHJIE JIEKTPOHHOTO JIOKYMEHTA,

— MMMCEMEHHBIC 33JIaHUS BHITIOJIHSIOTCS HA KOMITBIOTEPE B IMUCHEMEHHOH opme;

— 9K3aMEH TIPOBOJUTCA B THCHbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
MpOBEJICHUE B JOpME TECTHPOBAHNSI.

3) JUTSL JIUT] C HAPYIICHUSIMHA OTIOPHO-/IBUTATEIILHOTO aIapara:

— JCKIUU  OQOPMIISIOTCS B BHJIE DJJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MTOMOIIBI0 KOMITBIOTEPA CO CIICIUATHN3NPOBAHHBIM ITPOTPAMMHBIM 00CCIICUCHUEM;

— MMMCEMEHHBIC 33JIaHUS BHITIOJIHSIOTCS Ha KOMITHIOTEPE;

- 9K3aMeH U 3a4€T MPOBOATCS B YCTHOW (POPME HITH BBITIOJHSIOTCS B IUCHMEHHON
(dhopme Ha KOMTIBIOTEpE.

[Ipy HEOOXOIUMOCTH MpPEeIyCMATPUBACTCS YBEIMUYEHHE BPEMEHU U TIOATOTOBKH
OTBETA.

[Ipouemypa  mpoBeneHHs  NPOMEXKYTOYHOW  aTTecTalu Uil OOydJarommxcs
YCTQHABJIIMBACTCS C Y4€TOM WX HWHAWBUIAYAIbHBIX TICHXO(HU3HUYECKHX OCOOCHHOCTEH.
[TpomexyTodHast aTTECTANUs MOXKET MTPOBOTUTHCS B HECKOJIBKO ITAIIOB.

[IpoBeneHue mpouenypbl OLEHHBAHUS PE3YJIbTAaTOB OOY4YCHHs JOMYCKAeTCs C
WCIIOJIb30BAHUEM JTIUCTAHIIMOHHBIX 00Pa30BaTEBHBIX TEXHOJIOTUH.

ObecnieunBaeTcst JOCTYN K MHOOPMAITMOHHBIM U OMOIHMOTpaduuecKuM pecypcaM B CETH
WuTepHer mist kaxmoro oOydaromierocst B (opmax, aganTUPOBaHHBIX K OTPAHUYCHUSM HUX
3II0POBBS U BOCIIPHSITUSL HH(POPMAIUH:

1) JUISL CHENBIX U CIIA00BUIALIIMX:

— B IICUATHON (JOpME yBEIHMUCHHBIM mpudTOM;

— B (hOpMe EKTPOHHOTO JOKYMECHTA,

2) JUIS TIIYXUX U cIa00CbIIIaluX:

— B IICUaTHOM opme;

— B (hopMe EKTPOHHOTO JJOKYMEHTA.

3) JUT 00YJaOIIUXCSI ¢ HAPYIISHUSIMHU OMOPHO-ABUTaTEILHOTO amnmapara:

— B IIeYaTHOM popme;

— B (hopMe ANEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEUEHUE YYEBHOI'O ITPOLIECCA

VYuebuble 3aHATHS mnpoBoaarcs B 4 ydeOHoM kopmyce Jonl'Y (r. [oneuk, mp.
Tearpansubiii, 13). [lnsg mnpoBeaeHuss NPAaKTUUECKUX 3aHATHH TpeOyercss ayauTopus,
o0OpyZOBaHHAsT MEJOBOM MM MapKEepHOH JOCKOH, MYyIbTUMEIUHHBIN NPOEKTOp U JKpaH,
HOYTOYK, KOMIUIEKT YueOHON MeOenu JUIsl CTYAEHTOB, pabouee MECTO MPEroaaBaTelis, BHIXO B
WHTepHeT — MpoBOJHO# i ¢ ucrosb3oBanueM Wi-Fi.



Jnst caMOCTOSITENbHONH pabOThl HMCIOJB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYPCHI
Hayunoii OnOnMMOTEKM YHHBEpPCHUTETAa W JPYTrHUX 3JCKTPOHHBIX OMONMOTEYHBIX 0a3 JAHHBIX,
y4eOHO-MeToIu4ecKkoe oOecredeHne, MPEICTaBICHHOe B Y4eOHO-METOIMYECKOM KaOWHETe
Kaeapsl TeopeTuyecKor (PU3UKU M HAHOTEXHOJIOTHH (aym.256).

OOyuaromuecss HMEIOT BO3MOXHOCTh  HCIIOJIb30BaTh  y4eOHBIE MaTepHalbl 10
TMCIHIUIAHE, pa3MenieHHbie Ha 1uiarhopme Moodle Ilentpa aucraHIMOHHOTO 00pa3oBaHUs
OI'bOY BO «lonl'Y». Ilpu n3ydyeHun IUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O00y4eHHE U
JMCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C  wWcrosb30BaHWEM — pecypcoB  miuar(opMel  AMCTAHIMOHHOTO  OOpa3oBaHUS
OCYIIECTBISICTCS TEKYIIMA KOHTPOJb 3HAHWK OOYdYalOMIMXCSl HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKH PE3YIBTaTOB CAMOCTOSITEIILHON pabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. Tlerpenko A.I'. Metoapl HCClieIOBaHUNM HaHOMATEpPHAIOB [DIEKTPOHHBIN pecypc]:
yuebHo-meroanueckoe mocooue / A.I'.Ilerpenko — Jloneuk : ouHY, 2019. — DnexktponHbie
nansblie (1 daiin).

2. MwiocnaBckuii A.I'. KoHcrekt nekmuii mo xypcy «OCHOBBI MPOIECCOB MHKPO- H
HaHnoTexHoJyorui». — Jlonenk: JouHY, 2018. -246 c.

3. Tepexos, C. B. ®usnuka HaHO0OBEKTOB : [yueOHOe mocodue] / C. B. Tepexosr, B. H.
Baproxun ; 'OY BIIO «{lonHY» - loneuk : lonHY, 2013. - 418 c.

4. Hanomarepuaibl, HAHOMOKPBHITHUs, HAHOTEXHOJOTHH : [yuel. mocodbme] / [H. A.
AzapenkoB, B. M. bepecueB, A. JI. Ilorpebnsik u nap.| ; XappbkoBckuii Hail. yH-T uM. B. H.
Kapaszuna. - Xapskos : XHY um. B. H. Kapazuna, 2009. - 209 c.

11.2. JlomonHUTENBbHAS JIUTEpATypa

5. HaroTexHoJOTHH W CHeIMaIbHBIE MaTepUaibl : yueo. mocobue sl CTYACHTOB BY30B,
oOy4Jarormuxcsi mo HampapiieHuio noarotoBku 140140 - Texn. ¢usuka / 1O. I1. Connnes, E. U.
[Tpsixun, C. A. Bomorkanuna, A. I1. Iletkora ; mox pen. FO. I1. Connnena. - Cankr-IletepOypr :
Xumuzgat, 2009. - 334, [1] c.

6. Maptunec-/lyapt, /x. M. HaHoTexHOJIOTHH 1T MUKPO- U ONTOXJIEKTPOHUKH / JK.
M. Maptunec-/yapt, P. Jx. Maptun-Ilanma, ®@. Arymio-Pyena ; nep. ¢ anri. A. B. XavosiHa ;
nox pen. E. b. SlkumoBa. - U3a. 2-e. - Mocksa : Texnocdepa, 2009. - 367 c.

7. llomydyenue u wucCcleIOBaHUE HAHOCTPYKTYp : JIaOOpATOPHBIK MPAKTHUKYM I10
HaHoTexHoJorusiM / [A. A. EBgokumoB u ap.] ; mox pen. A. C. Curoa. - MockBa : BUHOM.
JIa0. 3uanuii, 2010. - 146 c.

12. HMH®POPMAIMOHHBLIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHAS OnodMoTeKA (HOBb): dbenepanbHas
rocyaapctBeHHas wHpopMmanuonHas cuctema / MunncrepctBo KyneTypsl P®; Poccwuiickas
rocyaapcTBeHHas oubimoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:
01.09.2023). — PexumM moctyma: cBoOOHbIH, moamucka. HeoOxoauma ycTaHOBKaA IIPOTrPaMMHOTO
oOecrieueHus. — TEKCT: ANEKTPOHHBIH.

2. eLIBRARY.RU: nay4nas snektpoHHas Oubianoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara o6pamenus: 01.09.2023). — Pexum moctyma: ajasi aBTOPU3O0B.
[10J1b30BaTENEH. —T€KCT: DIIEKTPOHHBI.

3. Hayunas snexkrponHas Oubnnorexka «KubGepJlenmnka»: caiit / Acconuanus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
cBOOOIHBIN. — TeKCT: ANEeKTPOHHBIH.
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https://elibrary.ru/
https://cyberleninka.ru/

4. DNEeKTPOHHO-OMOIMOTeUHAS cucrema «JlaHby: [caiiT]. — URL:
https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexum pnoctyma: sl aBTOPH3O0B.
[I0JIb30BaTeNed. — TEeKCT: 3JIEKTPOHHBIMN.

5. IBC IOpaiiT: snekTpoHHass 6uOnuoTeyHas cuctema: cait. — MockBa, 2013. —
URL.: https://biblio-online.ru (mata o6pamenus: 01.09.2023). — Pesxum gocTyma: yiss aBTOPU30B.
II0JIb30BaTeNeH. — TEeKCT: JIEKTPOHHBIMN.

6. DJIeKTPOHHO-0ubIHoTeuHas cuctema JlouI'Y: caiit / ®I'BOY BO «lon['Y». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mara ob6pamenus: 01.09.2023). — Pexum
noctymna: cBOOOIHBIN. — TeKCT: 3MeKTpOHHBIH.

1. JJeKkTpoHHbI Kkatajsor Haywnoit Ombmmorekm Jlonl'Y: pasmen caiita / Hb
Joul'Y. — Tekcr: anexrpounsiit // DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 01.09.2023). — Pexum gocryma: TMOUCK CBOOOJHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — JiJ1s1 Ttosib3oBaTene Jonl'y.

8. Juexktpounbiii apxuB Joul'¥Y: pasgen caiitta / Hb Houl'Y. — Tekcr:
anektponnbii // OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOparieHus:
01.09.2023). — Pesxxum ocTyma: CBOOOHBIH.

13.  TTIPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopatuBnas nutien3ust JJoul'Y Ne 46484614)

2. Microsoft Office (kopropatuBHast aunen3us JoH['Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammbl Dream Spark asist BeICIITHX y4eOHBIX
3aBe/IeHu)

4. AwntuBupyc Kacmepckoro, Adobe Acrobat Reader, xPDF (muniensuun GPL, Apache,
BSD m1st cB0601HOTO TIPOTPaMMHOTO 0OECTICUCHHS ).
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