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PaGouas mporpamMma AMCHHIUTHHE MAarHATHbIE HAHOYACTHUBI: METObI MOy eHH s,
cTpoeHHe, CBOHCTBa» JUIi OOYYalOmMXCs II0 HANpPaBICHHIO TIOArOTOBKH 28.04.03
Hanomartepuansl (Maructepekas nporpamma: Hanomarepuaiisl 4 HAHOTEXHOJIOTHH), COCTABIICHA
Ha ocHoBaHMH @eIeparbHOrO TOCYJIApPCTBEHHOr0 00pa30BaTENbHOrO CTaHIApTa BBICIIETrO
oOpa3oBaHiss — MarucTparypa IO HAIpaBJICHHIO IOArOTOBKH 28.04.03 Hanomarepuaisl,
yTBepIKICHHOTO NpHkazoM MuHucTepeTBa 06pasoBanus U Hayku Poccuiickoi denepauy ot 22
centsiops 2017 r. Ne 966 (c m3m. u pom.), Ilopsaka opraHM3allii M OCYIIECTBIICHHUS
06pa3oBaTeNbHOM NEATENHHOCTH 0 06pa3oBaTeNbHBIM IIPOrpaMMaM BBICIIEr0 00pa3oBaHHs —
mporpaMmam  0akaiaBphaTa, TNpOrpaMMaM —CHELHAIHTeTa, IPOrpaMMaM —MarucTparypsl,
YTBEp)KJIEHHOTO TPUKa3oM MHHHCTEPCTBA HAyKH M BBICIIEro 00Opa3oBaHMs Poccuiickoi
®eneparuu ot 06 anpenst 2021 1. Ne 245 (¢ u3M. H JIONL.), B COOTBETCTBHHU C Y4eOHBIM ILIAHOM,
yrBepiaeHHsM Yuersm coBerom @PTBOY BO «Jlonl'Y» st maGopa 2024 roga.

Paspabotuuk: v

npodeccop kahenpbl TEOPETHYECKOH

()U3MKY U HAHOTEXHOJIOTHHA, M

I-p. pu3.-mat. HAyK : JI.C. Metnos

PaGoyas nporpaMma onoOpeHa Ha 3aceJaHUH kapenpsl TeopeTHuecKod (QH3MKH H
HAHOTEXHOJIOTHH.
[Ipotokoin ot 26.03.2024 r. Ne 16

3aseyromuii kadenpoit / A.T'. Tlerpenko
COTI'JTACOBAHO:

Jlexan (U3HKO-TEXHHYECKOTO (BaKysbTeTa %% C.A. ®omenxko
28.03.2024 r.

V4e6HO-MeTotuecKas KOMUCCHS (PU3HKO-TEXHHYECKOTO (GaKyIbT
[Ipotokoin ot 27.03.2024 r. Ne 2
[Ipencenarens p B. H. Kotenko

PyKoBOUTEb OCHOBHOH TIPO(eCCHOHANBHOM
oOpazoBaTebHOM IPOTrpaMMBI,

1-p Gus.-mar. HayK, pod.

26.03.2024 r.

A.I'. Tlerpenko
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCHUIUINHBI, HA KOTOPBIX OCHOBBIBAETCS N3y4YE€HUE TaHHOM:

JMCLUUIUIMHBI TPOrpaMMbl OakanaBpuata: MoJenupoBaHHEe MHKPO- U HAaHO CTPYKTYD,
®dusnka rereposNUTaKCHATbHBIX HAHOCTPYKTYP, MaTtepuabl 1 METOAbl HAHOTEXHOJIOTUH.

1.2. JlucuuiuimHbl, KypcoBble paOOThl M MPAKTUKH, JUII KOTOPBIX OCBOEHHE JaHHOMN
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIIeCcTBYOLIEe:!

Hanomarepuanbl u  oOkpyXkaromas cpeia: I[PUMEHEHHME M OLIEHKAa PHUCKOB,
[Tpon3BoCTBEHHAs IPAKTUKA: HAYYHO-HUCCIIEOBaTENIbCKask paboTa.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTUKa

HaumenoBanue nokasarens 3HaueHue nokasaress

HasBanue oO6pazoBaTenbHON MTPOrpaMMBbl 28.04.03 Hanomarepuainsr (Marucrepckas
nporpamma: Hanomarepuansl u
HAHOTEXHOJIOTHN)

Iudp 1 Ha3BaHHE B COOTBETCTBHH C b1.B./IB.2.2MarautHbie HAHOYACTHIIBI:

y4eOHBIM TIIAHOM METO/IbI NTOJIYYEHUs], CTPOEHUE, CBOMCTBA

Yactb 00pa3oBaTeIbHON NPOTrpaMMBbl BapuatuBHas yacTh: BEIOOp 00yJarOmerocs

KosimdyecTBO 3a4eTHBIX eUHUIL / BCEr0 4acoB 5/180

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaMm o0ydeHus

O0111ee KOJIMYECTBO YaCOB
o,
o & CaMOCTOSI-
®opma &8 i Sona- i - o
> | 2 JIEKIA nmabopa- | TpaKTH TENBHOMI opMma
00y4eHus 0 3 BCETO
8 OHHBIX | TOPHBIX | YECKHX | paboOTHI + KOHTPOJIS
KOHTPOJIb
QOuHas 2 3 15 — 45 120 180 3K3aMeH

3. LEJU JUCIUTUIMHBI

PazButne Y CTYACHTOB HGO6XOI[I/IMI)IG 06HII/I€ n crieuaJibHbIC KOMIICTCHIIMH B obnactu
COBPCMCHHBIX (I)YHKI_II/IOH&]'ILHLIX MaTCpHraJIOB.

4. KOMHIETEHIINHN OBYYAIOINEI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X MH/IMKATOPBI
N ITNTAHUPYEMBIE PE3VIIbTATBI ObBYUYEHU A

Komnerenuuu WHaukaTopsl PesynbraThl 00y4yeHus

[TK-5. I1K-5.1. [1K-5.1.1. 3HaeT CTPYKTypy TEXHOJIOTMUYECKUX KapT U

Cnocoben dopmupyer periaMeHTa.

dbopmMupoBaTh texHojornueckue | [1K-5.1.2. YMeer roroBUTh TE€XHOJOTHUYECKUE KaPTHI

TEXHOJOTUYECKHUE | KapThl U U periaMeHT [JJs KOHKPETHOTO TEXHUYECKOTO

KapThl U | TEXHOJIOTUYECKHUE | 3aJaHMS

TEXHOJIOTMYECKUE | PEIIaMEHTHI [IK-5.1.3. Bnageer wmetomamu  QopMupoOBaHUs

periamMeHThl TEXHOJIOTMYECKUX KapT IPOLIECCOB IPOU3BOJICTBA
MIPOTYKITHH
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[1K-5.2.
Kontpomupyer
apaMeTpsl
MOJyYEHHOMN
IPOLYKIIMH

IIK-5.2.1. 3naer MeTonbl KOHTPOJS MapaMeTpoB
TEXHOJIOIMYECKOIo IIpoLecca.
[IK-5.2.2. YmMeer obecreuynBaTh MpPOIECC KOHTPOJIS
MOJYYEHHON POAYKIUH.
IIK-5.2.3. Bmageer mpaBuiamMu  ohOpMICHHS
TEXHOJIOTMYECKOU JIOKYMEHTallUU

o. I[TPOIT'PAMMA JJUCHUITJINHBI

HasBanue teMEbl

Kpatkoe cogepxannie TeMbl (BOIPOCHI TEMBI)

Pa3nen 1. MarautHele HAHOYACTHUILII:
METO/Ibl TTOJIYYEHUSI, CTPOEHHE, CBONCTBRA

BBenenue

Hctopusi BO3HMKHOBEHHS HAYKH O MAarHUTHBIX
HaHovacTumax. OOmue MTPUHLIUIBI TOJXY4YEHHUS
HAaHOYACTHII. [TpuHnHInBL MarHuTHOTO
YIIPAaBJICHUS IIOTOKOM MarHMTHBIX HAHOYACTHUIl C
IIOMOUIbI0  BHEIIHMX  MAarHUTHBIX  IOJIEH.
MenunuHckue u JIpyrue IIPUMEHEHUS
(U3NYECKUX CUCTEM C OT/EIbHBIMH MarHUTHBIMU
HaHOYACTHUIIAMM.

duznyeckue cBOMCTBA OTACIBHBIX

HAHOYACTHI] cJJa00CBA3aHHBIX C APYTUMU

HaHO4YaCTULIaMU

Pa3smepHnbie 3 dekThl, 1075 pa3opBaHHBIX CBsI3EH
u XUMHUYECKast AKTHUBHBIX aTOMOB.
ConocTaBUMOCTh JUIMH BOJH C  Pa3MepoM
HAHOYACTHI], COKpAIICHUE BPEMCHH MPOTCKAHUS
(penakcarum) Pa3IMYHBIX (bu3mIecKux
IIPOIIECCOB.

MapTteHcuTHble 1 00paTHBIE (ha30BbIE
NePEeX0/ibl MArHUTHBIX HAHOYACTHI] C
Y3KHM FHCTEPE3UCOM B CIIydae OTIUYHS

KPUTHYECKHUX TEMIIEpaTyp OT
temneparypsl Kropu

.BaxuHeriniee cBOMCTBO MarHUTHBIX HAHOYACTHULL C
Y3KUM CTPYKTYPHBIM THCTEPE3UCOM, OOYCIIOBIICH
KOTE€pPEHTHBIM JIBUJKEHHEM JBOMHUKOBBIX I'DAHHUIL,
BO3HUKAIOIIMX B MAapTEHCUTHOM  COCTOSIHHUH
BCIIEJICTBUE CyILIECTBOBaHUS Ppa3IUYHBIX
MapTEHCUTHBIX da3 c pa3IUYHBIMU
KOMIIOHEHTAMH napameTpa
nopsaka.MapTeHCUTHBI U OOpaTHBIN MEepPeXo/abl
COIPOBOXKAAKOTCS MarHUTOKaJOPUYECKUM,
O0apOKaJIOpUYECKUM U 3JaCTOKAJIOPUYECKUM
sbdexkramu. DTH  CBOWCTBA MOTYT  OBITh
MOJIE3HBIMU  JJI1  CO3/aHud  0e3(pronIHBIX
XOJIOAMJIBHUKOB.

MarnutHble (pa3oBble Iepexo/Ibl
MarHUTHBIX HAHOYACTHI] B CIIy4ae
oTiinuus TeMriepatypsl Kropu ot

TEMIICPATYPbl MAPTCHCUTHOT'O TICPCXOa

Mar»uTHele ¢dazoBbIe TIEPEXOJIbI B
OTIEIbHBIXMAarHUHBIX HAHOYACTHIIAX, a TaKXKe B
HAHOHHTSX W HAHOIUICHKaX. MarHuTHbIe (ha30BbIe
MIEePEXO0/IbI B CBEPXTOHKHUX IUIEHKAX
KEIIE30UTTPUEBOTO TpaHaTa, B IEPOBCKUTAX,
CIUTaBaX U COEIMHEHUSX, 00Iaaaomux 3PpHheKTomMm
namsiTd GOpPMBI.

COBMCH_ICHHBIC MapTCHCHUTHBIC U

MarHuTHbIe (a30BbIe IEPEXOIBI IPU
COBIIAJICHUU KPUTUYECKUX TEMIIEpATyp

9TUX MEPEXOJ0B

B3anmHOe BiIMSHUE CTPYKTYPHBIX U MarHUTHBIX
CBOICTB Ha MpoTekaHue (a30BbIX MEPEXOIOB B
Pa3IMYHBIX TUIAX OTJEIbHBIX MarHUTHBIX
HAaHOYACTHII, B TOM YHUCJIE C Y3KMM THCTEPE3UCOM
CTPYKTYpPHOTO (ha30BOro nepexoja.

Posib daykTyaliMoOHHBIX SBJICHHI B

BausHaue cooTHOIIEHUS YPOBHS TCIIJIOBBIX
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KUHETUKE (Da30BbIX MEPEXO/I0B B
OT/ICJIbHBIX MArHUTHBIX HAHOYACTHUIAX

(biyKTyaluii Ui MyMOB U BBICOT
NOTEHIHATIBLHBIX 0aphepOB HA YCTOWYHBOCTD
CTPYKTYPHBIX U MAarHUTHBIX COCTOSIHHI B 00JIaCTH
Temneparyp (azoBbIX IEPEXOOB C Y3KHM
CTPYKTYPHBIM T'HCTEPE3HCOM

Jpyrue CTpykTypsl, B TOM 4HCIIE
HaHOKOMIIO3UTHI, COCTOSLINE U3
MarHUTHBIX HAHOYACTHI] U UX
[IPaKTUYECKHUE IPUMEHEHHUS, B TOM YHUCIIE
B BBIYMCIIMTEIILHON TEXHUKE U MEJIULINHE

KoMno3umuonusle M KEJIOUJHBIE CTPYKTYPBI,
BKJIIOYAIOIIME B c€0s1 MAarHUTHbIE HAHOYACTHUIIBI U
HAHOKJIACTEPHI, CHOCOOBI MX TMPUTOTOBJICHUS,
CTPYKTYpHBI U CBOMCTBA. [IpuMeHeHne KelouaHbIX
CTPYKTYp, B TOM YMCJI€ MAarHUTHBIX HAHOYACTHUI] B
KpOBHU I LEJICHANPABICHHOIO BO3JEHCTBUS Ha
YEJIIOBEUECKUM OpraHu3sM M i1 JOCTaBKHU
HEOOXOUMBIX JIEKapCTB K OOJBHBIM OpraHaM Mpu
YIIPABIISIOIIEM BO3JICUCTBUU BHEILIHETO
MarHuTHOro mnoiia. [lpumMeHeHne MarHUTHBIX
HAaHOYACTHUI] M TBEPAOTEIBHBIX CTPYKTYp W3
MarHUTHbIX HAHOYAaCTHI] M HAHOKJIACTEPOB B
pa3paboTKe HOBOT'O IOKOJIEHUS BBIYUCIUTEIbHON
TEXHUKH.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

6.1. dopma 0O0ydyeHus — ouHasi, Kypc — 2, ceMecTp — 3

HanmenoBauwus pasaciioB U TCM

KonmuectBo yacoB

Jlexn. | Jla6op. | Ilpakr. | CPC+K | Bcero

Paznen 1. MarauTHbeIle HAHOYACTHIIBI; METOIBI 15 45 120 180

TOJTYYEHHUS, CTPDOCHUE, CBOMCTBA

Bsenenne

2 6 18 26

dusnueckre cBONMCTBA OTAEIBbHBIX
HAHOYACTHI] cTa00CBSA3aHHBIX C APYTUMHU
HaHOYACTUIAMU

2 6 18 26

MapTreHcuTHbIE 1 00paTHbIE (ha30BbIE

Nnepexoabl MAarHUTHBIX HAHOYACTHUI] C Y3KUM

TUCTEPE3UCOM B CIIydae OTIUYHS
KPUTHYECKHUX TEMIIEpaTyp OT TEMIIEPaTyphl
Kropu

2 6 18 26

MaruuTtHble (a3oBble IEPEXO0/IbI MAarHUTHBIX 2 6 18 26

HAHOYAaCTUIl B CIIy4a€ OTJINYUA TECMIICPATYPhI

Kropu ot TemniepaTypsl MapTEHCUTHOTO
nepexoja

CoBMelIeHHbIe MAPTEHCUTHBIE U MATHUTHBIE 2 6 18 26

(a3oBbIe MePexX0/Ibl IPU COBIAIECHUU
KPUTHYECKHUX TEMITEPATyp ITUX MEPEXOJIOB

Posb pryKTyallmoHHBIX SBIEHUIN B KHHETHKE 2 6 18 26

(I)EBOBBIX Nepexoa0B B OTACIbHBIX
MAar"dfuTHBIX HaHOYaCTHUIaXx

Jlpyrue CTpyKTyphbl, B TOM YHUCIIE

HaHOKOMIIO3HTHI, COCTOAIUEC N3 MAarHUTHBIX

HAHOYAaCTUI U UX TPAKTUYCCKUC
IMPUMCHCHU A, B TOM YHCJIC B




BBIUMCIIMTEIILHON TEXHUKE U MCIUIINHE

NTOI'O ITO KOMITIOHEHTY OIIOII 15 45 120 180

7.

OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALIMN

7.1.  KoOHTpOJIbHBIE BOIIPOCHI

Pazgen 1

1.Onummre CTPYKTYpY KOMIBIOTEPHOM MpOorpaMMmbl JUIsi  pacuera  SBOJIOLUU
CTPYKTYPHBIX M MAarHUTHBIX [apaMEeTPOB TMOpsJKa B OTACIbHBIX MAarHUTHBIX
HAaHOYACTHUIAX U HAHOKJIACTEpax.

2. KakoBbl 0COOEHHOCTH BOJIOLUU CTPYKTYPHBIX U MarHUTHBIX MapaMeTpPOB MOPAIKA B
OTJIENIbHBIX MATHUTHBIX HAHOYACTUIAX U HAaHOKJIACTEpax MPH Pa3IUYHbIX COOTHOIIEHUSAX
KPUTHYECKHUX TEMIIepaTyp CTPYKTYPHOTO U MarHUTHOTO (a3oBOro nepexozna?

3. Kakue OCHOBHBIE METO/bI MCIOJIb30BaHMUS MAarHUTHBIX HAHOYACTHUI] B MEIULMHE U
BBIYHUCITUTENLHON TEXHUKE?

4. Kakme ocobeHHOCTH (HOPMHUPOBAHUS MArHUTHBIX COCTOSSHUA B HAHOIUICHKAX
KEJIe30UTTPUEBOrO TpaHara’?

5. MaruutHeie (a3oBble MEPEXOJbl  MAarHUTHBIX HAHOYACTUI[ B CIy4ae OTIAYHS
teMreparypsl Kiopu ot TemnepaTypbl MApTEHCUTHOTO TIEPEX0/1a.

6. Ponp (nykTyalMOHHBIX SIBICHUH B KHHETHKE (Da30BBIX IEPEXOJIOB B OTACIHHBIX
MarHUTHBIX HAHOYACTHUIIAX.

7. ®usuyeckue CBOICTBAa OTAEIbHBIX HAHOYACTUI[ CJIA0OCBA3aHHBIX C JIPYTUMHU
HAHOYACTHUIAMH.

7.2.  Tewmsl nokmanos (pedeparon)

1. IlogoOpath Mo NUTEpAaTypHBIM HCTOYHHMKAM (TMOUCK B VHTEepHETE) mpUMepsl
IIPUMEHEHHS] MATHUTHBIX HAHOYACTULl U HAHOKJIACTEPOB B MEAMIIMHE U BBIYMCINUTEIBHON
TEXHHKE.

2. Hcnonb3ys HMHTEpHET peCcypcbl HAWTH JIONOJIHUTEIBHBIE JIUTEPATypHBIC
HCTOYHUKU MO mpobieme “Marepuainsl ¢ 3¢dexroM namsatd ¢opmel tumna ['eiiciepa B
KAauecTBE MAarHUTHBIX HAHOYACTHUI] , B paMKaxX Hacrosuled mporpaMmmsl. IIpencraButh
OTYET B BHUJE CCHUIOK Ha COOTBETCTBYIOIME CAUTHI U MOAOOpKHU cTareid B pdf-hopmare u
aHaJM3a HalJICHHOW JINTEepaTyphl.

3. Ucnonb3ys HHTEpHET pecypchbl HAWTH JHUTEpaTypHbIE HCTOYHUKUA IO
JOMIOJTHUTENBHOH MpobsieMe 0 posiu 00pabOTKU KOMITO3UIIMOHHBIX METAJUIOB M CIUIaBOB
METOJIaMU METaIUIaCTUYeCKO JedopManui (MHTEHCUBHOW IUIAaCTUYECKON aedopmariyin)
JUIS CO3JIaHUS TAaKUX MATEpUAJIOB U YIy4IIEHUs UX CBOMCTB. IIpencraButh otyeT B BHIE
CCBUIOK Ha COOTBETCTBYIOIIHME CaWThl M MoAOOpku ctatedt B pdf-popmare m anammza
HAWJICHHOMN JIUTEPATYPHI.

7.3.  Tewmbl nucbMeHHBIX PaboOT (TUITBI 33714

OcBouth pabOTy MNPOrpaMMHOIO KOMIUIEKCA pacyeTa HBOJIIOLHMH CTPYKTYpHBIX H
MarHMTHBIX IApaMETPOB MOpPAAKAa B OAHOJOMEHHBIX CIUIaBAX C Y3KUM CTPYKTYpPHBIM
THCTEPE3COM

IIpoBecTH  KOMIBIOTEPHBIE  DKCIEPUMEHTHI  pacdyera dBOJIIOLNMM  KOMIIOHEHTOB
CTPYKTYPHBIX TapaMeTPOB MOpsiIKa

[TpoBecTH KOMITBIOTEPHBIE SKCIIEPUMEHTHI pacueTa IBOJIIOLUKM MAarHUTHBIX MapaMeTpoB
nopsiKa

[TpoBecTH KOMIIBIOTEPHBIE HKCIIEPUMEHTHI PACUETAa COBMECTHOM 3BOJIOLMN MATrHUTHBIX



Y KOMIIOHEHTOB CTPYKTYPHBIX [TapaMETPOB MOPSIKA

KonTposibHast paboTa 10 HpPOBEpKE TEOPETUUYECKUX 3HAHMM — IO BCEM TEMaM, C
UCIOJIb30BAHUEM YKa3aHHBIX BbIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.4. OOpasen coaepkaHus SK3aMEHAITMOHHOTO OujieTa
JloHeKHi rocyJjapCTBEHHbIM YHUBEPCUTET
DU3NKO-TEeXHUYECKUNA (PaKyIbTET
Kadenpa reoperndeckoii GU3MKU 1 HAHOTEXHOJIOTUN

[Tporpamma BeIcIIero oOpa3oBanusi  lIporpamMma marucTparypsl

Hampasnenue noaroToBku 28.04.03 Harnomarepuasl
Marucrepckas nporpamMmma Hanomarepuansl 1 HAHOTEXHOJIOTUH
®dopma 00yueHus OuHas

Cemectp Tperuit

Jucuunnuna MaruutHble HAHOYACTULBI:  METObI

MOJy4YEHUSI, CTPOEHHUE, CBOMCTBA
Dx3amMeHaIrmoHHbIN Omnet Ne 1

1. MaprencuTtHble 1 0OpaTHbIE (Pa30BBIE MTEPEXO0IbI MATHUTHBIX HAHOYACTHII.
2. Ponb GnykTyallMOHHBIX SIBJICHHI B KHHETHKE (DA30BBIX MEPEXOIOB.
3. HepaBHoBecHas 3BoIONMOHHAS TepMoguHamuka MIT/].

YTBepkIeHO Ha 3aceaHuH Kadeaphbl TEOPETHUECKON (PU3NKN U HAHOTEXHOJIOTUH, TPOTOKOI No
oT 202 .

3apenyrouuii kadenpoit

DK3aMeHaTop

B cnywae BeneHus yueOHOro mpoiiecca ¢ MCHOJb30BAHUEM DJIEKTPOHHOTO OOy4YeHUS U
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJep)KaHue OujeTa MOKET OTJIMYaThCS OT
MIPUBEJICHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOIIUECA

OO0mast olleHKa 3HaHWM 00y4YaroIIMXCS MO AUCHUIUIMHE MpoBoAuTcs no 100-6annbHoi
HIKajle MCXOJs M3 MakCUMyMa, IMpHBEIEeHHOro B Tabiuue Hmke. OpraHu3aluoHHO-yueOHas
paboTa B ayIWTOPHH OIICHWBACTCS HAa OCHOBE TAaKWX KPUTEPHEB KaK IMMOCENIAEMOCTh 3aHSITHIA,
CBOEBPEMEHHOE M KAaueCTBEHHOE BBIMOJIHEHUE OMAIIHUX 3a/laHHi, aKTUBHOCTH BO BpeMs
MIPOBEJCHUS JIEKIMOHHBIX W TMPAKTUYECKUX 3aHATUH (ydacTue B OOCYKIEHUU TEKYUIero u
NpoiiIeHHOT0 MaTepuaia, peleHne 3a1a4 1 T.11.).

8.1. Cemectp 3

MakcumanbHoe
Howmepa pasznenos Bunet pabot
KOJINYECTBO 0aJIJIOB
Opraan3aninoHHO-y4eOHas padoTa B ayIUTOPHH 15
1 CamocrosTenbHas paboTta 5
[TpakTryeckue paboThI 20
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KonTponbHas padoTa o TEOpeTHIECKOMY 20
MaTepuany
HUTOI'O 60
DK3aMeH 40
OO01muii UTOT 3a CeMeCTp 100
CootBeTcTBHE 0aIJIOB OLIEHKE
OrneHka 1o naTHOaJIBHOM IIKaje
KomnuuectBo 6anios =
s 100 ECTS | Dxzamen, nudpdepeHunpoBaHHbIN 3auer
3a4eT
90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TCHO
75-79 C XOpOIHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIIOBJIETBOPUTEIBHO p—
35-59 FX HE 3a4TCHO
0-34 = HEYIOBJICTBOPUTEIHHO P

9. OBECIIEYEHUME OGPA3OBATEJIbBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHUYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xoze peanu3zanuy AMCHUIUIMHBI UCTIONB3YIOTCS CIEIYIOUIHE JOMOTHUTEIBHBIE METObI
00y4YeHHsI, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTeCTAIllMH 00yJaroImuXxcs B
3aBUCHMOCTH OT UX MHMBUAYAJIbHBIX OCOOCHHOCTEH:

1) JUTSL CJICTIBIX U CITA0OBUIAIINX

— aekuuu  OoQOpMIIIOTCS B BHJE O3JCKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C
MIOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3HPOBAHHBIM IIPOTPAMMHBIM 00ECTICYCHHEM;

— JUIs  BBIIOJHEHUS  3aJaHMsg  NpU  HEOOXOJMMOCTH  HPEJOCTaBIISETCS
YBEIMYHBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAaK)KE€ MCIIOJIb30BaHNE COOCTBEHHBIX YBEITMYHBAIOIITIX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHusT O(POPMIISIFOTCS YBETMUYEHHBIM IIPH(PTOM.

2) JUIS TITYXUX ¥ caOOCTBIIIAINX

— JIEKITHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

— MUCbMEHHBIE 3aJ[aHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE B MMCbMEHHOH (popMe;

— 9K3aMeH TPOBOJUTCS B THCHBMEHHOH (OpMEe HAa KOMIBIOTEpE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUTSL JIAT] C HapYIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnapara:

— ek Oo(QOpMIISIIOTCS B BHUJAE OJEKTPOHHOIO JOKYMEHTa, JOCTYMHOIO C
MIOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;

— MUCHMEHHBIE 33JJaHNS BBIITOJIHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOISATCS B yCTHOU (pOpME MM BBIMTOTHSIOTCS B MUCHMEHHOM
¢dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOMUMOCTH TPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH ISl TTOATOTOBKH
OTBETA.

[Mponienrypa  mpoBeACHUS  NMPOMEXKYTOYHOH  aTTeCcTall  JUIT  OOYYarom[uXcs
YCTAQHABJIMBACTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTanusi MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenue mpoueAypbl OLEHMBAHUS PE3YJIbTaTOB OOYYEHMs JIOMYCKAeTCs C
UCTIOJIB30BaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA.
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ObecneunBaeTcst AOCTYN K HHOOPMAITMOHHBIM U OMOIMOTrpaduueckuM pecypcam B CETH
WuTepHer s Kaxkaoro oOydaromierocst B gopMmax, aJanTUPOBAHHBIX K OTPAHHYCHUSM HX
3JI0POBbSI U BOCIIPUATHUS HH(DOpMAIIH:

1) JUTSL CIICTIBIX U CTa00BUISIINX

- B IICUYATHON ()OpPME YBEITUUYCHHBIM IIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— B [IEYAaTHOH (opme;

- B (hopMe AIEKTPOHHOTO JJOKYMCHTA.

3) JUTSE 00YYArOIIUXCS C HAPYIICHUSIMH OITOPHO-/IBUTATEIILHOTO armapara:

— B IeUaTHOM dopme;

— B (hOopMe IIIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLECCA

VYyeOubie 3aHsATUS mpoBoAsTcs B 4 yueOHoMm kopryce Jonl'yY (r. Joneux, mp.
Tearpansubiii, 13). [lng mnpoBeaeHHsT NPAKTUYECKUX 3aHATHH Tpedyercs ayauTopus,
00OpyJOBaHHAsi MEJOBOM WM MapKEepHOH [OCKOH, MYJIbTUMEIUMHWHBIA HPOEKTOP M 3KpaH,
HOYTOYK, KOMIUIEKT y4eOHON MeOenu JUIst CTYACHTOB, pabodyee MECTO IMPEeroiaBaTelis, BBIXO/ B
WHTepHET — MPOBOIHOM MK C HCIOab30BanneM Wi-Fi.

JUis caMOCTOSITENIbHOM pabOThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoil OMOIMOTEKH YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OWMONMMOTEUHBIX 0a3 JaHHBIX,
y4ueOHO-MeToIMuecKoe oOecreueHne, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHETe
kadeapbl TCOPETUUECKON (PU3UKK U HAHOTEXHOJIOTHiA (ay1.256).

OOyuaronmecss HWMEIOT BO3MOXHOCTh  HCIIOJIB30BaTh  y4eOHBIE MaTepHalbl 110
JTUCLUIUIMHE, pa3MelleHHble Ha miaardgopme Moodle LleHTpa AucTaHIMOHHOIO 00pa3oBaHMS
OI'BOY BO «lonI'Y». Ilpu n3ydeHun IUCHUIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE O0y4YeHHE U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

C  wucnonp30BaHHMEM  pecypcoB  MIAaTGOpPMbl  JUCTAHLIIMOHHOTO  00pa3oBaHUs
OCYILECTBIISICTCS TEKYLIUH KOHTPOJb 3HAHMH OOYYalOUIMXCS Ha OCHOBE TECTUPOBAHMS U
IIPOBEPKHU PE3YyIbTATOB CAMOCTOSTENILHOM pabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEparypa

1. Metnosg, JI. C. CoBpemenHbIe (HhyHKIIMOHATBHBIE MaTEPHAIBI [ DIIEKTPOHHBIN pecypc] :
yuebHo-MeTonudeckoe mocodbue / JI. C. Metnos, A. I'. Ilerpenko ; OY BIIO "Jlouernkuii
HAI[MOHAJbHBIA yHUBepcuTeT", ®usnuko-texHuuyeckuil Qaxynprer, Kadenpa teopernueckoi
¢busuku u HanotexHonorui. - Jlonenk : JJoHHY, 2020. - DnexkTpoHHbIE TeKCTOBBIE AaHHBIE (1
daiin).

2. Baproxun, B. H. Hanomatepuansl [DnekTpoHHBIH pecypc] : [yueb. mocobue] / B. H.
Baproxun, C. B. TepexoB ; [oneukuil Hau. yH-T ; JloHenkuit ¢usz.-TexH. UH-T UM. A. A.
["ankuna. - [lonenk : lonHY, 2016. - Dnextponnsie nanusie (1 daiin).

3. TepexoB C. B. ®usnka HaHO0OBeKTOB: [yueOHOe mocobue] / C. B. Tepexos, B. H.
Baproxun; I'OY BIIO «lonHY» - Jonenxk: JJonHY, 2013. — 418 c.

4. I'yceB A. V. Hanomatepuanbl, HAaHOCTPYKTYphl, HaHOTexHOJoruu / A. WU. I'yceB. —
H3n. 2-e. — Mocksa: ®uzmaraur, 2009. — 414 c.

11.2. JlomoaHUTEIbHAS JIATEPATYPA

1. HaHoTexHONOTHH U ClieMalbHbIe MaTepHalbl : yued. mocodue A CTYACHTOB BY30B,
obydJaronuxcst mo HampapiieHuto moarotoBku 140140 - Texn. ¢usuka / 0. I1. Connues, E. U.
[Tpsixun, C. A. Bonorkanuna, A. I1. Iletkosa ; mox pen. FO. I1. Connuesa. - Cankr-IlerepOypr :
Xummzaar, 2009. - 334, [1] c.
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2. Cy3nanes, . I1. HanorexHosnorus : pu3nKo-XUMHUsS HAHOKJIACTEPOB, HAHOCTPYKTYP U
nanomarepuainos / U. I1. Cyznanes. - 2-e u3z. - Mocksa : URSS : JIu6poxom, 2009. - 589 c.

3. TlonmyyeHume u HCCIEIOBAaHWE HAHOCTPYKTYP : JIAOOPATOPHBIA NPAKTUKYM IO
HaHotexHomorusiM / [A. A. EBnokumoB u 1p.] ; mox pen. A. C. Curosa. - Mocksa : BMHOM.
JIa0. 3nanuii, 2010. - 146 c.

12. HMH®OPMAIIMOHHBLIE PECYPCBI

1. HauunonanbHast 3JIEKTPOHHASA OndbMoTeKa (HOB): dbenepanpHas
rocyaapctBeHHas uHdopMmaimonHas cucrema /| MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — Pexxum mocryma: cBoOOIHBIN, moaAnucka. HeoOxoauma ycTaHOBKa MPOrpPaMMHOTO
oOecrieyeHus. — TeKCT: AIIEKTPOHHBIN.

2. eLIBRARY.RU: nay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Juisi aBTOPU3OB.
MOJIb30BaTesIeid. —TEKCT: AJIEKTPOHHBIN.

3. Hayunast snextponnass OubOmuoreka «KubepJlenmHkay: cait / Accoruanms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
cBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIH.

4. DNeKTPOHHO-OMOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPHU30B.
MoJib30BaTenei. — TeKCT: AIeKTPOHHBIN.

o. IBC KOpaiit: snekTpoHHas OuOIMOTeUHast cucrema: caT. — Mocksa, 2013, —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctyma: yisi aBTOPU30B.
IIOJIb30BaTesIeN. — TEKCT: 2JIEKTPOHHBIMN.

6. J1eKTPOHHO-0ubMoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIM.

7. JIeKTpOHHbI KaTtajgor Hayunoil 6ubnmoreku Jlonl'Y: pasnen caiira / Hb
Joul'Y. — Tekcr: snextponnsiit // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara oo6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — [ Ttosb3oBarenei JJonl'y.

8. Juexktpounblii apxuB [doul'¥Y: pazgen caitta / HBb Houl'Y. — Tekcr:
anektponHbii // OBC [onl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxxum roctymna: CBOOOHBIIA.

13. [TPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopatusHas auuen3us oY Ne 46484614)

2. Microsoft Office (kopropatuBHas junen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensus nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBeJIeHUH )

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmuuen3zuun GPL, Apache,
BSD nist ¢cBOGOIHOTO MPOTPAaMMHOTO 0OECTICUCHHMS).


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/

