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Pa6oyas mnporpamma mucnurivHbl «HaHomaTepHasbl H HAHOTEXHOJOTHH» UL
obyuaromuxcst Mo HampapieHHIo moAarotopku 27.03.03 CucTeMHBIA aHamM3 U yIpaBlIeHHE
(Ilpodmne: CucTeMHBI aHAaNN3 H YIpaBIeHHE), COCTaBIeHa Ha OCHOBaHWH DenepanbHOro
roCyapCTBEHHOr0 00pa3oBaTebHOTO CTAaHAapTa BBICHIETO 0OpasoBaHMA — OakanaBpuar IO
HampapyieHuto TMoAroToBKH 27.03.03 CHCTeMHBIH aHAIM3 H YIOpPaBICHHE, YTBEPXKACHHOIO
npukazoM MurncTepcTBa 00pasoBaHus U Hayku Poccuiicko#t @eneparmu ot 07 aBrycra 2020 r.
Ne 902 (¢ wm3m. m gom.), Ilopsimka OpraHH3allid H OCYLIECTBIEHHS 00pa30BaTebHOU
JEATEeNbHOCTH 10 00pa3oBaTeNbHLEIM IIPOrpaMMaM BBICIIETO 00pa3sOBaHHs — IPOrpamMmam
OaxkanaBpuaTa, I[IporpamMMaM CIIEIIHAIUTeTa, IPOrpaMMaM MAaruCTpPaTyphl, YTBEPXKACHHOIO
pEKa3oM MMUHHCTEpCTBA HAyKH M BhICIIero obpasoBaHus Poccuiickolt @eneparuu ot 06

anpens 2021 r. Ne 245 (c u3M. H JHOIL), B COOTBETCTBHH C y4eOHBIM IIJIAHOM, yTBEPIKACHHBIM
VuensiM coerom @T'BOY BO «Jloul Y» mms mHabopa 2024 rona.

PaspaboTuuk:

3aB. Kadempoil TeOpeTHUECKOH QU3UKH
1 HaHOTEXHOJOTHH,

IOKT. (h¥3.-MaT. HayK, Ipodeccop

Paboyas mporpamma onoOpeHa Ha
HaHOTEXHOJIOTHH.
I[TpoToxoin ot 26.03.2024 r. Nel6

3aBenyromuit kadenpoit
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28.03.2024 r.
V4e6HO-MeToAuIeCcKas KOMUCCHS (aKyTbTeTa MaTEMaTHKU X HH(QOPMAITHOHHBIX TEXHOJIOTHH.

[Ipotoxon ot 27.03.2024 1. Ne 3. P
[Ipencenarens W JI. N. CensxoBa

PyKoBOIHTENF OCHOBHOH IPO(QECCHOHANBHOM
00pa3oBaTeIbHOM IPOTPAMMEL,

KaHJI. 5KOH. HayK, JIO1l. . A.M. I'uzaTynun
26.03.2024 r. ‘



1. MECTO JUCLIMITIJINHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMABI

1.1. TpeOGoBaHus K MpeaBAPUTEIHLHONW MOATOTOBKE O0YYAIOIINXCS, MPEIIICCTBYIONINE
U COILYTCTBYIOIIHE TUCLHUIIINHBIL, HA KOTOPBIX OCHOBBIBAECTCS U3y4YEHUE JaHHOM:

JMCLUUIUIMHBI IporpaMMbl OakanaBpuaTa: JluHeiinas anrebpa, MaTemMaTnyeckuid aHanms,
WNudopmanioHHbIE TEXHOJIOTHH.

1.2.  JlucumniuHbl, KypcOoBbIe paOdOTHl M MPAKTHKH, Ui KOTOPBIX OCBOCHHE JaHHOM
JUCLMILIMHBI HEOOX0IUMO KaK MpPEe/IIeCTBYOIIEE:

VYupapiienne 3HaHHSIMH B IMQPPOBOM 3KOHOMUKE, HelipocereBoe MOJICIMPOBAHHE B
TEXHUYECKUX cUCTEMax, IIpon3BoACTBEHHAS ITpAaKTUKA: IPEIIUIIOMHAS.

2. OIMMCAHUE AMCLHUITIINHBI

2.1.  OOmas xapaKTepUCTHKA

HamMeHoBaHme 1moka3aTens 3HaueHue moKazaTes

27.03.03 Cucremnslii ananus u ynpasienne ([Ipodus:
CucreMHBIN aHAJTN3 ¥ YIIPABJIICHHE)

Haspanue oOpaszoBaTeiibHON
IIPOTPaMMBI

Iudp n Ha3BaHWE B COOTBETCTBUHU

b1.5.M6.2 HaHomaTepuaisl 1 HAHOTEXHOJIOTHH
C Y4eOHBIM IIJIAHOM

Yactb 00pa3oBaTeIbHOIM bazoBas yactp

pOrpaMMbl

KonnuectBo 3auerHpix equaul /
BCEr0 4acoB

3/108

2.2. Pacnpenenenue 4acoB 1o mepuoiaM 00yIeHHs

o O011ee KOJTMIECTBO YacOB
[_4
dopma 2. 3 €aMoCTOsI-
= 2 JIEKITH - nmabopa- | TpakTH- . ®dopma
00y4eHus (2 5 TENBHOM BCErO
8 OHHBIX TOPHBIX YEeCKUX KOHTPOJIS
paboThI
Ounas 3 6 30 — 30 48 108 9K3aMeH

3. [EJU AUCIUTUINHGI

dopmupoBaHue 3HAHUM W YMEHHMH CTYJEHTOB B OOJACTH COBPEMEHHBIX METOJOB,
CPEICTB, TEXHOJIOTUH CO3/IaHUS HOBBIX HAHOTIOPOIIKOBUX MAaTEPHAJIOB.

4. KOMHIETEHINN ObYYAIOIMEI'OCS, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHUIA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMBI, X NH/IMKATOPLBI
N INIAHUPYEMBIE PE3VIJIbTATBI OBYUEHMA

Komnerenuuu MHpaukaTopsl Pesynpratel oOyueHus
OIIK-4. OIIK-4.2. OIIK-4.2.1. 3Haer BUABI U CBOHCTBA HAHOOOBEKTOB U
Crocoben Omnpenensier METOAbl | HAHOMATEPHAJIOB, XapaKTEPUCTUKU (PU3UKO-
OCYLIECTBIIATh OLEHKY | MCCIICAOBaHUS XUMHUYECKUX MPOLIECCOB, X CUHTE3a U METOABI X
3¢ GEKTUBHOCTH KOHKPETHBIX MCCIIeIOBAHUSL. .
TEXHUYECKUX CUCTEM HAaHOMAaTEpUaJoB, OIIK-4.2.2. YMmeeT onpeaeniTb KOHKPETHYIO
METO/IaMHU CHUCTEMHOI'O | MCIIONb3yeT npodeccHoHaIBHYIO 3a7ady, COOMpaTh HEOOXOIUMYIO
aHaJM3a U ynpasJeHus: | uuQpoBbie METOABI MCXOJHYIO HH(POpMALHIO B IEPUOIUIECKON
00paboTKH JUTEpaType, Ha OCHOBE aHaln3a c(hOopMyIUpOBATh
9KCIIEPUMEHTANIBHBIX | TOCJIEJ0BATENBHOCTD PEIICHUS 3aJa4u.
pe3yNbTaTOB OIIK-4.2.3. Briageer meroamMu noucka HHGopmanuu.




o. [NPOTPAMMA JJNUCHUITJINHBI

HazBanue TeMbl

KpaTtkoe conepxanue TeMbl (BOIPOCH TEMBI)

Pasnen 1. Hanomarepuansl u
HaHOTEXHOJIOTHH

HaHOMaTepI/IaJ'H)I 1 TCXHOJIOTUH

Uctopus. CoBpemernHocTh. [lepcrieKTHUBEIL.

ITonsiTue 0 HaHOMaTEpHUAIaX, OCHOBBI
KJaccu( KAy 1 TUIBI CTPYKTYP
HaHOMAaTEpHUAJIOB

Tepmunonorus. OCHOBBI KinaccuuKaum
HaHoMaTepuanoB. OCHOBHBIE THIIBI CTPYKTYpP
HaHOMAaTEpPUAJIOB.

Oco0eHHOCTH CBOWCTB HAaHOMAaTEPUAJIOB U
OCHOBHBIE HAIPaBJIEHUS UX HUCIIOIb30BaHU

®du3nyecKkrue NPUHLIUIIBI CIICIU(PUKY HAHOMATEPUAJIOB,
OCHOBHBIC 00J1aCTH TPUMEHCHUS HAHOMATEPHAJIOB U
BO3MOJKHBIC OI'PaHUYCHUSI.

OCHOBHBIE TEXHOJIOTUH TOTY4EeHUS
HaHOMAaTEpUAJIOB

Mertoapl HOPOMIKOBOM METAILITyprun. MeTojsl ¢
UCIOJIb30BaHUEM aMopdu3aiiui. MeTo bl ¢
HCITONB30BaHNEM MHTEHCHUBHOM MIaCTUYECKON
nedopmarr. MeTosibl ¢ UCIOIb30BaHUEM
TEXHOJIOTUH 00pabOTKH MOBEPXHOCTEH.

®Oymiepensl, GyLIEpUTHI, HAHOTPYOKH

Oymnepensl. Pymneputsl. HaHoTpyOKH.

KBanToBbIe TOYKH, HAHOIIPOBOJIOKH U
HaHOBOJIOKHaA

KBanroBeie Touku. HanonpoBonoku. HaHOBONIOKHA.

Paznen 2. OCHOBHBIE METOABI UCCIIEIOBAHUSA
HaHOMAaTepHajIoB

ONeKTpOHHAs! MUKPOCKOITHUS

[IpocBeunBaromas 31eKTpOHHAS MUKPOCKOITHS.
PactpoBas 3y1eKTpOHHAs MEKPOCKOITHS.

CrexTpanbHbIE METOIBI UCCIICTOBAHUS

OnexrporHas Oxke-crieKTpockomus. Macc-
CIIETPOCKOITUS BTOPUYHBIX MOHOB. JlazepHbIit
MHKPO30HJOBBIA aHAJIN3.

CraHUPYIONTHE 30HI0BBIE METOBI
HCCIIETOBAHUS

CxaHupyromas TyHHETbHasi MUKPOCKOIHS. ATOMHO-
CHJIOBasi MUKPOCKOIHA. MarHUTOCHIIOBas 30HI0BAst
MUKpockonust. CKaHUPYIOIasi MUKPOCKOIHS OJIMKHEH
ONTHYECKON 30HBI.

HepCHCKTI/IBLI HCIIOJIb30BaHUA

HaHOMAaTEpHruaJioB

Hep CIICKTHUBBI UCIIOJIB30BaHNA HAHOMATEPHUAJIOB

6. CTPYKTVYPA U COAEPXXAHUE JUCHUITJIMHBI

6.1.

®dopma 00ydeHus: — o4Has, Kypc — 3, cemecTp — 6

HanmMeHnoBaHUS pa3aenoB U TeM Komiriectso 4acon
Jlexi. Jlabop. | IIpaxr. | CPC+K | Bcero

Pa3znen 1. Hanomarepuasl 1 HAHOTEXHOJIOTHH 18 18 24 60
Hanomartepraibl M TEXHOIIOTHH 3 3 4 10
[lonaTre o HaHOMaTepraIax, OCHOBBI 3 3 4 10
KIaccH(UKaIMU U TUTIBI CTPYKTYP
HaHOMATEpUaJIOB
OcobeHHOCTH  CBOICTB HaHOMAaTEpUAIOB | 3 3 4 10
OCHOBHBIE HAITPABJICHHS UX HCIOJIb30BAHHS
OCHOBHBIE TEXHOJIOTUH TOTY4YEHUS 3 3 4 10
HaHOMATEpUAJIOB
QOymnepensl, QyaepuTsl, HAHOTPYOKH 3 3 4 10
KBaHTOBBIE TOUKH, HAHONPOBOIOKU U 3 3 4 10
HAHOBOJIOKHA
Pasnen 2. OcHOBHBIE METOIBI HCCIEOBAHMS 12 12 24 48
HAaHOMAaTEpUaJIOB
OneKTpOoHHAs] MUKPOCKOIUS 3 3 6 12




CrexTpalbHBIC METO/IBI UCCIIETOBAHUS 3 3 12
CkaHupyIolue 30H10BbIE METOJIbI UCCICTOBAHMS 3 3 12
[lepcriekTHBHI UCMOIB30BaHUSI HAHOMATEPHAJIOB 3 3 12
HUTOI'O 3A CEMECTP 30 30 48 108
HUTOTO IO JUCHUTIJIMHE 30 30 48 108
1. OLEHOYHBIE MATEPUAJIBI (CPEJCTBA) JIA TEKYILIETI'O KOHTPOJIA

YCIIEBAEMOCTH, IIPOMEXYTOYHOM ATTECTALIUU

7.1.  KoHTpoJibHBIE BOIIPOCHI
Pazpen 1

CoNoRrLWNE

Knaccugukanus HaHoMaTepHasos.

Tumel CTpyKTYyp HaHOMAaTEpPHAJIOB.

OcHoBHbI€ (PU3UYECKUE TPUYUHBI CHIEU(PUKAIUNT HAHOMATEPHaJoB.
KoHcTpyKIImoHHbIE M1 HHCTPYMEHTAJIbHBIE MaTepHUaIbl.

O6nacTi NpUMeHEeHUs HAHOMaTePHUAaJIOB.

OrpaHudeHus B UCNOJIb30BAHUN HAHOMAaTEPHUAJIOB.

MeToas! MOPOIIKOBOM METALTyprUu.

Amopduzarus.

MGTO)IBI C UCITOJIb30BaHNEM MHTCHCUBHOM MJIaCTUICCKOM ne(bopMam/m.

10 MeTo1bl ¢ UCHIOJIB30BAaHUEM TEXHOJOTUU 00PaOOTKH MOBEPXHOCTH.
11. ®ynnepensl, GyIepuThl, HAHOTPYOKH.

12. KBaHTOBBIC TOYKH.

13. HanomnpoBoJikwu.

14. HanoBoJOKHa.

Pazgen 2.

CONOONAWNPE NN TS WN

. [IpocBeunBaroias >1eKTPOHHAsE MUKPOCKOIIHS.

. PactpoBas snexrponHas mukpockomnus (POM).

. OnexktpoHHas Oxe-CreKTPOCKOIHUS.

. Macc-creKTpoCcKonusi BTOPUYHBIX HOHOB.

. CxaHupyoImye 30H10BbIe METO/IbI UCCIIETOBAHMUS.
. Cxanupyromiasi TYHHeJIbHasi MUKPOCKOIIHS.

AToMHO-cHIOBas MUKPOCKOIIHA.

. CkaHUpYyIOIIasi MUKPOCKOTIHS OJIMYKHEH ONTHYECKOW 30HBI.
2.  Tewmsr noxnanos (pedepaToB)

HaHoHayka u HAHOTEXHOJIOT HH.

Knaccudukaiiyus HaHOMaTepHAIOB.

Cpena oOuTaHuss HAHOOOBEKTOB.

TexHOJIOTH HAHOCTPYKTYPUPOBAHUSI.

YriepoaHbsie HAHOOOBEKTHI.

[TpuOOpPHI: MUKPOCKOIIHS, CIICKTPOCKOIIHS, CKAHUPOBAHKE, H3MEPEHHE.
Bynyiiee HAaHOTEXHOJIOTHUIA: IEPCTIEKTUBBI, TPOOIEMBI, OE30MACHOCTbD.
dusnyeckne 1 OMOXUMHUYECKHE METOIBI HAHOTEXHOJIOTHUH.
buonoruveckast onacHOCTh IPUMEHEHUSI HAHOTEXHOJIOT HA.

10 Hanomatepuanbl 1 ux mpuMeHEHHeE.

7.3.  Tembl MUCHbMEHHBIX pabOT (THITBI 3a/1a4)

- [lonydyenune HaHOMaTepuaIoB GU3MUYECKUMU METOJAMH.

- [lonydyeHne HaHOMATEPUAIOB XUMUYECKUMHU METOIAMHU.

- [IpuHiun AelcTBUS MTPOCBEYUBAIOIIETO YJIEKTPOHHOTO MUKPOCKOTIA.
- PactpoBas 37eKTpOHHAs MUKPOCKOTTHSI.

- Oke-creKkTpocKonusl.

- 30HJI0BbIE METO/IbI CCIIEIOBAHUSI.




4

KontponeHast paboTra 1Mo NpoBEpKE TEOPETHUECKHX 3HAHUH — IO BCEM TeMaM, C
HCII0JIb30BAHNEM YKA3aHHBIX BBILIE KOHTPOJBHBIX BOIIPOCOB.

7.4.  Oo0pa3zer copepkaHUs SK3aMEHAIIMOHHOTO Oniera
JloHenkuii rocyapCTBEHHbIN YHUBEPCUTET
OU3UKO-TEXHUIECKUH (PaKyTbTeT

Kadenpa reopernueckoit pu3uku 1 HAHOTEXHOJIOTUN

[Iporpamma Beicmiero obpasoBanusi  I[Iporpamma GakanmaBpuata

Hamnpasnenue nmoAroToBku 27.03.03  Cucremubiii  aHanuz ©
YIIPABJICHHUE

[Ipodunps noaroToBku CucTeMHbI aHAINU3 U YIIPaBIEHUE

dopma o0yueHus Ounas

Cemectp [ecroit

Juctunnuxa Hanomarepuaiibl 1 HAHOTEXHOJIOTUH

DK3aMeHannoHHbINA Orter Ne 1

1. Knaccudukaius HaHOMaTepUaNOB.
2. dusnueckre MeTOIBI HAHOTEXHOJIOTHH.
3. 30HA0BBIE METOBI UCCIIEIOBAHMS.

YTBepkaeHO Ha 3aceqaHuu Kadeapsl TEOPETUUEeCKON (GU3UKHA M HAHOTEXHOJIOTHH, MPOTOKOJ No
oT 202 1.

3aBeqyromuid kadeapoi

DK3aMeHaTop

B cnyuae Benmenus ydeOHOro mporecca ¢ MCIOJIb30BAaHUEM AJICKTPOHHOTO OOYYCHHsS W
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH, COACp)KaHHWE OMIeTa MOXKET OTIUYAThCS OT
MPUBEICHHOTO.

8. PACIIPEJJEJIEHUE GAJIJIOB, KOTOPGLIE TTOJIVHAIOT ObYHAIOHIUECA

OO0mras omeHka 3HaHWM 00ydJarolUXCs MO AMCHUIUIMHE MpoBoAuTcs mo 100-0amnpHOM
IIKajae MCXOJAd M3 MaKCMMyMa, NMPUBEICHHOro B Tabmnuie Hipke. OpraHu3almoHHO-y4deOHas
paboTa B ayAUTOPHH OIICHHBAECTCS HAa OCHOBE TAKMX KPUTEPUEB KaK MOCEUIAeMOCTh 3aHSATHH,
CBOCBPEMCHHOE W KAauyeCTBCHHOE BBITIOJIHCHUE JOMAIHUX 3aJaHUH, aKTUBHOCTH BO BpeMs
MPOBEJICHUS JIEKIIMOHHBIX W TMPAKTUYECKUX 3aHATUH (ydacTHe B OOCYKICHHH TEKYIIEro H
MIPOMICHHOTO MaTepuaja, pelieHre 3a1ad  T.11.).

8.1. Cemectp 6

MaxkcumanbsHoe
Howmepa pasznenos Buner pabot
KOJIM4ECTBO 0aJlIOB

OpranunzanoHHo-y4ebHas paboTa B ayAUTOPHH 20
CamocTosiTenbHas padoTa 10
1,2 [IpakTuueckas pabora 15
Kontponbhas pabota no TeopeTnaecKkomy 15

MaTepHay
HUTOI'O 60
OK3aMeH 40




| O6mwmit uror 3a cemectp | 100

CooTBeTcTBUE OAIOB OLICHKE

Onenka 1o naTnbaIbHON IIKaie
KonuuectBo 6aioB u3 -
100 ECTS Ok3amMeH, qudQepeHTupoBaHHbIN 3auer
3a4er
90-100 A OTJINYHO 3a4YTEHO
80-89 B 3a4TEHO
75-79 C xopotto 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIBHO So—
35-59 FX HE 3a4TEHO
0-34 = HEY/IOBJIETBOPUTETHHO F—

9. OBECIIEUEHUME OBPA30OBATEJIbHOI'O ITPOLECCA JIJIA JIULL C
OI'PAHMYEHHBIMU BO3MOXHOCTAMU 310POBbA 1 UHBAJINZIOB

B xoje peanu3anuu QUCHHUILTAHBI UCTIOIB3YIOTCS CIICAYIONINE TOTIOTHUTEILHBIC METOIbI
0OyUYeHUsI, TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOW aTTECTAIlH 00YJarOIIUXCS B
3aBUCHMOCTH OT UX UHIUBUYaTbHBIX 0COOCHHOCTEH:

1) JUISL CTIETIBIX M CITA00BUISIINX

- JCKIUU  OQOPMIISIOTCS B BHJE DJIEKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C
MTOMOIIEI0 KOMITBIOTEPA CO CIICIUATH3NPOBAHHBIM ITPOTrPAMMHBIM 00ECTICUCHUEM;

- JUIs  BBITIOJIHEHWsI  3aJaHUsl  TpPH  HEOOXOIMMOCTH  TPEIOCTaBIIACTCS
YBEITUYHMBAIOIIEE YCTPOUCTBO; BOBMOXKHO TaKKe MCIOIh30BAHUE COOCTBEHHBIX YBEITUUMBAIOIINX
YCTPOMCTB;

- MMUCbMEHHBIC 3aaHMS OPOPMIISIOTCS YBETMYCHHBIM MIPUGPTOM.

2) JUTSI TITYXUX M CJIA00CITBIIIAIINX:

- JeKIuH 0(hOPMIISIOTCS B BUIE DJICKTPOHHOTO JJOKYMEHTA,

- MMCbMEHHBIC 3a/IaHUsI BBITIOJHSIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOM (hopMme;

- 9K3aMEH TIPOBOJUTCSA B TMHUCbMEHHOW (OopMEe Ha KOMIBIOTEPE; BO3MOXKHO
poBeicHUE B (hOPME TECTHPOBAHUS.

3) JUTSI JIAIT C HApYIIEHUSIMH OTIOPHO-/IBUTATEILHOTO arrapara:

- JeKuuu  O(QOPMIISIOTCS B BHJIEC OJCKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C
MTOMOIIIBIO0 KOMITBIOTEPA CO CIEIUATU3UPOBAHHBIM MPOrPAMMHBIM 00CCIICUCHHEM;

- MIMCbMCHHBIC 32/IaHHSI BBITIOJHSIOTCS HA KOMITBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOM (hOpMe HIIU BBITIOJIHSAIOTCS B MHCbMEHHOMN
(dhopme Ha KOMIIBIOTEpE.

[Ipy HEOOXOAMMOCTH MpEeayCMaTpPUBACTCS YBEIUYECHHE BPEMEHH [UIS MOATOTOBKU
OTBETA.

[Ipouenypa  mpoBeAeHHs  MPOMEXKYTOUHOM  arTecTalu Il OOYYaroIIHuXcCs
yCTaHAaBIUBAETCS C Y4ETOM HX UHAMBUAYAIbHBIX TMCUXO(PH3NYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTeCTalMst MOXKET MMPOBOAUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenne mpoleAypbl OICHHBAHHS PE3ylbTaTOB OOyUeHHUS JOMyCKaeTcs C
MCIOJIb30BaHMEM JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

ObecnieunBaercs AOCTYN K WH(GOPMAMOHHBIM U OMOIMOrpaduuecKuM pecypcam B CETH
WNuTtepHer nns kaxaoro oOywaromierocss B ¢dopMax, aJanTUPOBAHHBIX K OTPAHHUEHHUSM HX
3JI0pPOBbS U BOCTIPUSATHS HHPOPMAITIH:

1) JUTSL CIIETNBIX U CIIA00BUISAIINAX:

- B MeYaTHON (opMe YBEIHMUECHHBIM HIPHPTOM;

- B (popme IIEKTPOHHOTO JOKYMEHTA;

2) JUIS TITYXUX U cIa0O0CbIIIauX:



— B Ile4aTHOU opme;

- B (hOpMeE DIEKTPOHHOTO IOKYMEHTA.

3) JU1s1 O0YYarOIIUXCsl ¢ HAPYIICHUSIMU OMIOPHO-/IBUTATEIBHOTO amapara:
— B IeYaTHOU opme;

— B (popMe 3JIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEHEHUE YYEBHOI'O ITPOLIECCA

VYyebnsle 3ansaTust npoBosaTcs B ['maBuoM kopnyce Jonl'Y (r. Houeuk, mp. I'yposa, 6).
Jlia npoBenieHusl MPaKTUUYECKUX 3aHATUN TpeOyeTcs ayauTopus, o0Opyl0oBaHHAs MEIOBOM WU
MapKepHOH JOCKOH, MyJIbTUMEIUITHBIA TPOEKTOP U IKPAH, HOYTOYK, KOMILJIEKT y4eOHON Mebenun
JUIs CTYIEHTOB, pabouee MECTO MpenojaBaTeiis, BbIX0J B VIHTepHET — MPOBOJHONW WU C
ucnons3oBanuem Wi-Fi.

JUis caMOCTOSITENbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U 3JIEKTPOHHBIE PECYPCHI
Hayuynoil OuOnaMoTekn yHUBEpCHTETa M APYrUX JJIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-METOMYECKOE OOECTICUeHHEe, MPEICTABICHHOE B Y4YEOHO-METOJIUYECKOM KaOMHETE
I'maBHOTO KOpITyCa (aym.405).

OOyyaromyecss HMMEIOT BO3MOXHOCTh HCIIOJIb30BAaTh y4deOHblE MaTepuaibl IO
TUCITUIIINHE, pa3MenieHHbie Ha Tuiatrgopme Moodle Ilentpa muctaHIMOHHOTO 00pa3oBaHUS
OI'BOY BO «loul'Y». Ilpu uzydeHnn AUCIUTUIMHBI PUMEHSIOTCS JIEKTPOHHOE O0y4YeHHE U
JMCTaHLIMOHHBIE 00pa30BaTeNbHbIE TEXHOIOTHH.

C  ucnosb30BaHHEM  pecypcoB  IIATGOPMBI  JUCTAaHIMOHHOTO  00pa3oBaHUs
OCYILIECTBJISICTCSl TEKYIIMM KOHTPOJb 3HAHUN OOyYarolMXCsi Ha OCHOBE TECTUPOBAaHUSA U
MIPOBEPKHU Pe3yIbTATOB CAMOCTOSATEIBHON PaOOTHI.

11.  PEKOMEHIAYEMAA JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Tlerpenko A.I'. Metoapl HWCClIeIOBaHWNM HaHOMAaTEpPHAIOB [DIEKTPOHHBIN pecypc]:
yueOHo-Meroanueckoe mocooue / A.l.Ilerpenko — Jloneuk : JlonHY, 2019. — DnekTpoHHbIe
nanubie (1 daiin).

2. MunocnaBckuii A.I'. Koncnekt neknuid 1o kKypcy «OCHOBBI MPOIECCOB MHKPO- U
HaHoTexHoJorui». — Jlonenk: JouHY, 2018. -246 c.

3. Tepexos, C. B. ®usnuka HaHooObekTOB : [yuebHoe mocoodue] / C. B. Tepexos, B. H.
Baproxun ; 'OV BIIO «{louHY» - loneuk : lonHY, 2013. — 418 c.

4. Hanomarepuamnbl, HaHOTOKPBITUSA, HaHOTEXHOJoruu : [yueb. mocodbue] / [H. A.
AzapenkoB, B. M. bepecues, A. JI. Ilorpebnsik u ap.] ; XapbkoBckuil Hail. yH-T uMm. B. H.
Kapasuna. - Xapekos : XHY um. B. H. Kapazuna, 2009. - 209 c.

11.2. JlonmonHuTeNbHAS TUTEpATypa

5. HaHoTexHonoruu u crienuanbHble MaTepuaisl : yde0. mocobue uis CTyIeHTOB BY30B,
oOyyaromuxcs 1o HamnpasieHuto noarotoBku 140140 - Texn. ¢usuxka / 0. I1. Connues, E. U.
[Ipsxun, C. A. Bonorkanuna, A. I1. ITetkosa ; mox pen. FO. I1. Connuena. - Cankr-IletepOypr :
Xummzaat, 2009. - 334, [1] c.

6. Maprtunec-Zlyapt, . M. HaHoTexHONIOTUU A1 MUKPO- M ONTOMIEKTPOHUKHU / JIX.
M. Maprunec-yapr, P. Jx. Maptun-Ilanma, ®@. Arymno-Pyena ; nep. ¢ anrn. A. B. XaudosHa ;
nox pen. E. b. SIkumoga. - M3x. 2-e. - Mocksa : Texnocgepa, 2009. - 367 c.

7. Tlomydyenue u HcClIeOBAaHWE HAHOCTPYKTYpP : JIaOOpPATOPHBIM MPaKTUKyM IO
HaHoTexHoJorusiM / [A. A. EBnokumoB u ap.] ; nox pea. A. C. Curopa. - Mocksa : BUHOM.
J1a6. 3nanwmii, 2010. - 146 c.
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12. NHOOPMAILIMOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHAas 0nbIMoTEKA (H3B): dbenepaibHas
rocynapcTBenHas uHpopMmarmonHas cucrema /| MunucrepctBo KynbTyper P®; Poccwuiickas
rocyiapcTBeHHas oubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:
01.09.2023). — Pexum mocrtyna: cBoOOIHbIH, noanucka. HeoOxoauma ycTaHOBKa IIPOrpaMMHOTO
obecrieyeHus. — TEKCT: AIMEKTPOHHBIN.

2. eLIBRARY.RU: nay4nas snexkrponHas 6ubnmoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara ob6pamenus: 01.09.2023). — Pexum goctyma: ajas aBTOPU30B.
I10JIb30BaTENEH. —T€KCT: JIEKTPOHHBI.

3. Hayunast snextponnass Oubnmoreka «KubepJlenunkay: caidit / Accouuanms
«OTtkpbiTass Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mpoctyna:
CBOOOAHBIN. — TEKCT: 3EKTPOHHBIH.

4, DNeKTPOHHO-OUOIHOTeUHAS cucTema «Jlanby: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexum aocTyma: sl aBTOPH3O0B.
I0JIb30BaTeNeH. — TEeKCT: JIEKTPOHHBIMN.

o. IBC IOpaiitT: snexTpoHHas OubnnoTeyHas cuctema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (nara oopamenus: 01.09.2023). — Pexxum pocTyma: it aBTOPU30B.
MOJIb30BaTeNed. — TEeKCT: 3IIEKTPOHHBIMN.

6. DyekTpoHHO-0ubIMoTeuHasi cucrema Joul'Y: caiit / ®I'BOY BO «loH Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara ob6pamenus: 01.09.2023). — Pexum
JOCTyMa: CBOOOHBINA. — TEeKCT: JIEeKTPOHHBIH.

7. DJieKTpoHHbIN Karajgor Hayunoit 6ubnmoreku Jlonl'Y: pasmen caiita / Hb
Houl'Y. — Tekcr: anexkrponnsiii // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 01.09.2023). — PexuMm gocTyma: TMOMCK CBOOOJHBIN, JJIEKTPOHHBIC
JOKYMEHTBI — JiJ1s1 TtoJib3oBaTene JJonl'y.

8. Ounexktponnbiii apxuB [loul'Y: pazpmen caiita / Hb Jonl'Y. — Tekcr:
anexktpounsii // DBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHwus:
01.09.2023). — Pexxum moctyma: CBOOOTHBI.

13. ITPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopatuBnas nuuen3us oY Ne 46484614)

2. Microsoft Office (kopnopatuBHas nuuen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (iunen3ust nmporpammel Dream Spark mist BeICIX yaeOHBIX
3aBEJICHUN )

4. Anrtusupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensun GPL, Apache,
BSD n71s1 cB000AHOTO IpOrpaMMHOTO 00€CTIEUEeHHUS ).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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