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1 Hean 1 3a0a4u M3YyYeHHUs TUCHUILIMHBI (MOAYJIs1)

1.1 Ilesab ocBOEHUS JUCHUILIHHBI

HGHLIO OCBOCHHA JUCHUITIINHBI «HanoKOMITO3UTHBIC pagruonoriiomarume u
panuo3KpaHUPYIOIINE MaTepUaNIbly SABIseTCs (OPMUPOBAHUE Y CTYACHTOB 3HAHUN O crocobax
IMOJIy4CHHA, METO4ax OIITUMHU3AIIUHU n 001acTIX MMPUMCHCHUSA KOMIIO3UTHBIX
PAaMOTIOTJIOMIAIOIINX M PATUOIKPAHHPYIOUIMX  MaTEepUaIOB €  HAHOYACTUIIAMH U
HAaHOCTPYKTYpPaMHU Pa3IuYHbIX TUIIOB.

1.2 3agaun TUCHUILIMHBI
3amauaMu  OCBOCHHUSI  JUCIUIUTMHBI  «HaHOKOMIO3UTHBIE — PaMOIOTIIOMAONINE U
PaTMOIKPAHUPYIOIIHE MATEPHAIIB SIBIISFOTCS:

— QopmMupoBaHHE TEOPETUUYCCKUX 3HAHUN B 00JacTH (DU3HKHU IMPOIECCOB IOTJIOMICHUS H
OTpaXCHHSI PAJMOBOJIH PA3IMYHBIMUA TUTIAMU HAaHOMaTEepHUaIaMH,

— (¢GopMHpPOBaHHE TEOPETUYCCKMX 3HAHWHW 10  XapaKTEPUCTHUKAM  HAHOYACTHII,
00yCIIaBIMBAIONINX WX MPUMEHEHHE I co3MaHus A((OEKTUBHBIX PATUOMOTIOMAIONINX U
SKPAHHUPYIOMINX MaTePHAIIOB;

— (opMupoBaHUE TPAKTHYSCKUX HABBIKOB TI0 TMPUMCHCHHIO TCOPETHUSCKUX 3HAHUH O
CBOWCTBaX HAHOCTPYKTYp pa3JIMYHOW TIPOCTPAHCTBEHHOW pa3MEpPHOCTH I  CO3JaHUS
3¢ EKTUBHBIX PAJHOIOTIONIAONINX U SKPAHUPYIONTUX MAaTEPHAIIOB,;

— OCBOEHHUE METOJIOB TOJYYCHHS W MOJAH(DHUKAIINN HAHOYACTHUI] M HAHOCTPYKTYP, UMEIOIIHX
MPUMECHCHHE B KAUECTBE KOMIIOHEHTOB PaJIMOTIOTJIONIAOIINX U SKPAHUPYIONTUX MaTEPHAIIOB,;

— TpHOOpeTeHHWEe HABBIKOB aHAIMW3a JIAHHBIX OKCIEPHUMEHTAIBHBIX  HCCIICIOBAHUMA
PaJMOTIOTIIONIAIOIINX ¥ SKPAHUPYIOIINX MAaTESPHUAJIOB,;

— OBJIQJICHUE METOJIAMH PEIICHUS] HAyIHO-TEXHHYECKHX 3aJ1ad B 00JIaCTH MPAKTUIECKOTO
MIPUMEHECHHSI PaJIHOTIOTIIONIAOIINX M SKPAHUPYIOIIUX MaTePHAIIOB.

1.3 MecTo nucuunnHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMmMbl

Hucuunnuua «HaHOKOMMIO3UTHBIE —PaJMOMNOIIIOMIAIOIINE U PaJHOdKpPaHHUPYIOIINe
MaTepuasbl» SBISETCS COCTaBHOM YacTbio, (OPMUPYEMOU YydacTHHKaMH OOpa30BaTEIbHBIX
oTHomeHui, B yueoOHom 1utane (b1.B.) u uzyqaercs B 8-om cemectpe.

Jucuumnuua «HaHOKOMMIO3UTHBIE —PagUOMNOTJIONIAIOIINE U PaJUO’KPAHUPYIOUTHE
MaTepuagbl» 0Oa3upyercs Ha 3HAHUU JUCIHUIUIMH YHUBEPCUTETCKOTO Kypca: OCHOB
JNIEKTpUYECTBA W  MarHeTusma, OCHOB aTOMHOM M  KBAHTOBOM  (PU3MKH, XUMUH,
ANIEKTPOAMHAMUKH, MarHUTHBIX HaHOMaTepuanoB. OcBoeHue TUCHUILINHBL «HaHOKOMIO3UTHBIE
paZUONOTIONIAIONINE W PAaTUOdKPAHUPYIOIIME  MaTepHuaabl»  IMO3BOJUT  BBITYCKHUKAM
OpUEHTHPOBATHCS B pa3paboTKaX COBPEMEHHBIX HAHOKOMIIO3UTHBIX PaJAHOIOTIOMIAIONINX U
PaMO’KPAHUPYIOIIUX MaTepHaioB Pa3IUYHOTO (PYHKIHMOHAJIBLHOTO HazHadeHus. Ha ocHoBe
ATOM TUCIUILTAHBI BO3MOHO TPUMEHEHHUE PE3yIbTaTOB OOYUEHHS CTYJCHTAMHU P MOATOTOBKE
BBIMTYCKHBIX KBATU(PUKAITMOHHBIX PadoT.

1.4 IlepevyeHb NMIAHMPYEMBIX Pe3y/JIbTATOB OOy4YeHHsI MO JMCHMILIMHE (MOIYJIIO),
COOTHECEHHBIX € IIJIAHNPYEMbIMHU Pe3y/IbTaTaMH 0CBOCHHs 00pa30BaTe/IbHON NPOrpaMMbl

W3yuenne yueOHOW gucuuIuiiHbl «HaHOKOMMO3WUTHBIE —PAMONOIVIOIIAOIINE U
palMo3KpaHUpYIOLIMEe MaTepuaibl» HalpaBleHO Ha (opMupoBaHue Yy oOydaromuxcs
creayomen npopeccuoHaIbHON KOMITETEHIINU:

Kox 1 HanMeHOBaHIE HHIUKATOPA TOCTIKEHUS Pe3ynbraThl 00y4eHus 10 TUCITUILUTHHE
KOMITIETEHIINHA

IIK-3 rOTOBHOCTBIO AHAJIU3UPOBATh U CUCTEMATU3UPOBATL PC3YyJIbTAThHI HCCJ’IG,HOBaHHfI, npeacCTaBJIATh
MaTcpualibl B BUJIC HAYYHBIX OTHUCTOB, HY6JII/IKaLII/Iﬁ, HpeBeHTaHI/Iﬁ

WIIK-1.1. Brnanenue HaBbIKaMHU | 3HAET: OCHOBHI IPOEKTUPOBAHMSI, CO3/IaHUS,
MIPOEKTUPOBAHUA, CO3/IaHUSA, W3MEPEHMs | U3MEPEHHs XapaKTEpPUCTUK, KOHTPOIS KauecTBa




KOI[ 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA P€3yJ'II)TaTI)I O6y‘I€HI/IH 10 TUCHUITJIMHEC

KOMIICTCHIINH
XapaKTCPUCTHK, KOHTPOJIA KaueCTBa | HAHOKOMITIO3UTHLIX PaJUOIIOTIOIIA0NIUX 1
HAHOKOMIIO3UTHBIX PAaJUOIOTIJIOUIAIINX U | PAAWMOIKPAHUPYIOMINX MAaTCPHUAJIOB.
PaarO3KpPAHUPYIOIINX MATCPHAJIOB. YmMmeer: IMPOCKTUPOBATH, CO3aBaTh U UCCIICA0OBATH

XapaKTePUCTUKU HAHOKOMITO3UTHBIX
PaIuOTIOTIIOMIAIOIINX U PAIMOIKPAHUPYIOITIX

MaTEepHaJIOB.
Bnapeer: npuéMamMu  aHaliu3a  JIJaHHBIX [0
HAHOKOMITO3UTHBIM paauonoriomaroumum u

PaarO’KPAHUPYIOUINM MaTeprajaMm.

Pesynbratel 00yduenus no aucumiiimHe «HaHOKOMMO3UTHBIE pPagUONOIIIONIANONINE U
PaZMO’KpaHUPYIOIIME MaTepUalIbl» JOCTUTAIOTCS B paMKaX OCYIIECTBJIEHUS BCEX BHJIOB
KOHTaKTHOM M CaMOCTOSITEIbHONW paboThl 00ydaromIMXCsl B COOTBETCTBUU C YTBEP)KJIEHHBIM
y4eOHBIM IJIAHOM.

WHaukaTopbl  IOCTHXKEHUS  KOMIETEHIMM  cuuTaroTcsi CHOPMUPOBAHHBIMH TP
JOCTHUXKEHUH COOTBETCTBYIOIIMX UM PE3yJIbTaTOB OOyUYEHHUSI.

2. CTpyKTYypa M colep:RaHue JUCHUILIMHBI

2.1 PacnpeaesieHue TPyA0EMKOCTH AUCHHUILIMHBI 110 BUJAM padoT

OOmast Tpymo€MKOCTh JUCIHILIMHBI «HaHOKOMITO3UTHBIE —PaIUOIOTIIOMIAIONINE |
PaJIMO’KPAHUPYIOIIAE MaTepuaibl» cocTaBiaser 6 3adeTHbIX eawHHI (216 dacoB), uxX
pacmpeenieHre mo BujaaM paboT peICTaBIeHO B TabIuIIe.

Bunpt pador Bcero ®dopma o0ydyeHus
4acoB OYHO- 3a04yHast
OYHas
3a04Hast
8 X X X
ceMecTp ceMecTp ceMecTp Kypc
("acer) (dacer) ("acer) ("gachr)

KonrtakTHasi padoTa, B TOM YHcJIe: 88,2 88,2
AyauTopHBIE 3aHATHS (BCEro): 88 88
3QHATHUSA JICKIMOHHOI'O THIIA 22 22
71200paTOPHBIE 3aHSATHSI 44 44
CEMUHAPCKUE 3aHSTHSI 22 22
Wuas koHTaKkTHas paGora: 12 12
KoHTponb camocTosTensHOi paboThl
(KCP) 11,8 11,8
ITpomexxyrounas arrecrarms (MKP) 0,2 0,2
CamocTosiTeibHAA padoTa, B TOM 1158 1158
qucie:
Pedepar/noxmnaz (moaroroska) 15,8 15,8
CaMOCTOSATENNPHOE U3YYCHHE Pa3JIelioB,
CaMOITIOATOTOBKA (mpopabotka u
MOBTOPEHHUE JIEKIIMOHHOTO Marepuana u 900 90
Marepuana y4eOHHKOB W y4eOHBIX '
nocoOuii, MOArOTOBKA K CEMHHAPCKHM
3aHATHIM )
IToaroroBka K TeKyIeMy KOHTPOJIIO 10 10
KonTpoas: 0,5 0,5
IToaroroBka k 3auery 2,5 2,5
O6mas yac. 216 216
TPYA0E€MKOCTH B TOM YHCJIe

KOHTAKTHAaNA 88,2 88,2

padora
3a4. eI 6 6




2.2 Copnepsxanue QMCUMILTHHBI

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM JAUCHUIIINHBIL.
Paznensl (TeMbl) TUCIUTUIMHBI, H3y4aeMble B 8 ceMecTpe (ounas ¢popma ooyuenus)

KommuaecTBo yacoB
Ne HanmeHoBaHMe pa3ieiioB (Tem) Beero A}g:gOOTF;Haﬂ BzzagggoTTog)H
J |II3 | JIP CPC
2 3 4 5 6 4
Beenenue B npenmer, ommmuus PIIM u POM.

" |IIpeumymectBa HAHOKOMIIO3UTHBIX PIIM 1 POM. 6,8 2 2 - 2,8
du3uvecKkrue 0CHOBBI MOMJIOIICHUS U OTPAXKCHHUS
3JIEKTPOMArHUTHBIX BOJIH PaiO4aCTOTHOTO U

" |MUKPOBOJIHOBOT'O JMAMAa30HOB B KOMITO3UIIMOHHBIX
Marepuaiax. 8 2 2 - 4

3 ®du3nyUecKue OCHOBEI CO3/IaHNUS MHOT'OCIIOMHBIX

" |kommo3utHbIX PIIM 1 POM. 8 2 2 - 4
4 Hanouactuisl MeTauioB B kKayecTBe KOMIIOHEHTOB PIIM n

" [POM. 8 2 2 - 4
5. |Hanonnenku meramioB B kadectBe PIIM u POM. 20 4 4 8 4
6 MeraioKkcuHbIE HAHOCTPYKTYPhI B KAUeCTBE

" |komrioHeHTOB PIIM. 26 4 2 12 8
7 YriiepoaHble HAHOCTPYKTYPhI B KAU€CTBE KOMITOHEHTORB

" |[PTIM u POM. 22 2 4 12 4

Panuoriorsonammnme HaHOCTPYKTYPhl BHYTPH ITOPUCTBIX
8.

MaTpHIL. 16 2 2 8 4
9 IIpumenenne HaHOKOMITO3UTHEIX PIIM 1 POM,

" |mepCreKTHBBI UX MAbHEHIIEro pa3BUTHS 12 2 2 4 4
UTOI O no pazoenram oucyuniurvl 126,8| 22 | 22 | 44 38,8
KonTpoins camocTositenbHoi padotsl (KCP) 12 4 4 4 —
IMpomexxyrounas arrecranus (MKP) 02 (01| — |01 —
IToaroroBka K TEKyIeMy KOHTPOIIO 8 4 - 4 -
OO6mast TpyI0eMKOCTh TI0 AUCHUTUTHHE 145 | 28,1| 26 | 52,1 38,8

[Ipumeuanue: JI — nexnuu, 113 — npaktudeckue 3anatus / cemuHapsl, JIP — maGopatopHbie
3ansaTust, CPC — camocrosTensHas padoTa CTy/IeHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHHILTHHbBI
2.3.1 3ausaTHa JeKINOHHOI0 THIIA

HaumenoBanue dopma TeKyLero
Ne Conepxanue pazjena (TeMbl)
pasnena (TeMbl) KOHTPOJIS
1 |BBenenues HaHoKOMIIO3UTHBIE PaAHONOTIOIAOIIIE P/
npeamer. Ommmuust  (matepuansl (PIIM) 1 pagunoskpaHupyromme
PIIM u POM. matepuaisl (POM) kak nepcrieKTuBHOE
[Ipeumyiectsa HAaIpaBJIECHUH B CO3JaHUH MAaTEPUAJIOB C
HAHOKOMITIO3UTHBIX  |33JaHHBIMH JIEKTPOMAarHUTHBIMU CBOWCTBaMH.
PIIM u POM. IIpenmymecTBa HaHOKOMIIO3UTHBIX PIIM 1
POM nag npyrumu TUmamu
PaAMOIIONIOMIAIOIINX U PaANOIKPAHUPYIOLINX
MaTeprasoB.
2 ®uznueckue oCHOBBI | TUIBI paAXONOrIOMAIOIMX MATEPUATIOB. KB/ 1
OOTJIOLIEHUS U Husnexkrpuyeckue u MarauTHsle PIIM u POM.
OTpaKEHUS I'pamuentabie 1 komOuHUpOBaHHBIE PIIM 1
3JEKTpOMarHuTHeIX |POM. Teopus 371eKTpOMAarHUTHOTO MOTJIOIMIEHUS
BOJIH 1 oTpaxkeHusl. MexaHU3Mbl OIJIOLIEHUS PaJHo-




pPaano4acTOTHOr O 1
MHKPOBOJHOBOI'O
Juaria3oHa B
Pa3IMIHbIX
Marepuaiax

Y MUKPOBOJIH B PaIONOTJIOMIAIOIINX
MaTepuanax pa3IndHONd MPUPOJIBL.
OJNeKTpUYecKre U MarHUTHBIE TIOTEPU B
MaTepuanax. BonHoBol nmmnenasc, motepu npu
OTpa)kKeHUH U NpoxoxaeHun OMB, napamerpsl
3JIEKTPOMarHUTHOTO 3KpPaHUPOBAHMUSL.

®uznueckue OCHOBHI |Pe30HaHCHBIE CTPYKTYPBI MHOTOCIONMHBIX PIIM. a/P
CO3JJaHUA XapaKTEpUCTUKNA KOMIIO3UTHBIX JIBYXCIOMHBIX
MHorocsoiHbeix PIIM|marauTo-guanexrpuaeckux PIIM.
u POM OnTuMHu3anys MHOIOCIOHHBIX MarHUTHO-
JTUBJIEKTPUYECKUX PaHUONOrIONIA0IINX
CTPYKTYp. MHorocioiinbie POM.
Hanogactuist MarsuTHble XapaKTEpPUCTUKA HAHOYACTHIL KB/A/P
METaJJIOB B KaU€CTBE [METAJUIOB, ONpPEENAIONINe UX IPUMEHEHNE B
komrioneHToB PIIM  |PIIM u POM. Ilony4yenue u ctabunuzars
u POM HaHo4acTul] Metayuios i PIIM u POM.
[TonyueHue 000JI0UEUHBIX HAHOYACTHII
MeTaJUIoB. MeTaiokepaMuyecKue
HaHokomno3uTHbeie PIIM u POM.
Hanomnnenku ONeKTpOMarHuTHbIE XapaKTePUCTUKH KB/J3/4/P
METaJIJIOB B Ka4eCTBE [METAJUINYECKIX HAHOITUJICHOK, ONPEIEIIONIIE
PIIM u POM ux npumenenne B PIIM u POM. Merozpt
HAHECEHUS METAJUTMYECKIX HAHOIIJICHOK ISt
PIIM u POM. Ilomyuenne npo3pavyHbIx
PaJMo3alIUTHBIX HAHOIUIEHOYHBIX CTPYKTYD.
Meranmnokcuanabie  |HanopasmepHbie peppuThI, UX OITyYECHHE U J3/ /P
HAHOCTPYKTYPHI B Moaudukanus, ceorictea. PIIM u POM Ha
Ka4ecTBE OCHOBe HaHO(eppuToB. [IneHKn HaHOYEPPHUTOB
koMmnoHeHTOB PIIM |15t paguonoriomammmx 1
u POM paJiio3KpaHUPYIOIIKX MOKphITUH. [IpoBoasme
OKCHIHBIC HaHOMaTepuaibl 111 PIIM u POM.
Oxcupanele GeppodaeKTpudIecKue
HaHOMaTepualibl B KauecTBe KoMrnoHeHToB PIIM
u POM.
YraeponHbie MomudurnpoBansblii rpadut, rpaduTOBOE KB/ A/P
HaHOCTPYKTYpPHl B |HAHOBOJIOKHO M ME3OMOPUCTBIN YTIIEPO/ B
Ka4ecTBe kayecTBe KoMrnoHeHToB PIIM u POM.
KoMItoHeHTOB PIIM  |@ymniepuapl METAIIOB B KAUECTBE KOMIIOH EHTOB
u POM PIIM. JIykoBuuHblii HaHoyTaepon U PIIM Ha ero
ocHoBe. ['paden u okcup rpadyeHa B KaueCTBe
kommnoneHTa PIIM u POM.
VYrunepoxabie HaHOTPYOKH mns PIIM u POM.
CaoiicTBa YIIEpOAHBIX HaHOTPYOOK,
onpenensaronue ux npumenenue B PIIM u POM.
Panmmornornomaromue|l IpenmymiecTBa 1 HENOCTATKH J3/4/P
HaHOCTPYKTYpbI HaHOKOMIO3UTHBIX PTIM Ha 0CHOBE OpPUCTHIX
BHYTPH IOPUCTBIX  |MAaTPHI 10 CPABHEHUIO C IPYTHMH THUIIAMH
MaTpuLl PIIM. Meronbl BBeAE€HUSI HAHOMATEPUATIOB B
MOpPHUCTHIE MaTpuLbl. HemocpencTBeHHbIN
CHUHTE3 paAHONOIIOMAIONINX HAHOMATEPHAJIOB B
MOPHUCTBIX MaTPHLAX. DIEKTPOXUMUUIECKOE
BBEJICHHE HAHOYACTHL] METAJUIOB B TIOPUCTHIE
CUCTEMBI.
[Ipumenenue Coznanue paanonorionanmx 1 KB/J1/P
HaHOKOMIIO3UTHBIX |paJMO3KpaHUPYIOIUX MAaTEPHUAJIOB € 3aJaHHBIMH
PIIM u POM, MEXaHUYECKUMU U TEILUIOBBIMU IIapaMeTpaMHu.

TICPCIICKTUBBI UX

Momudukanus ceoiicts PIIM u POM 3a cuer




JaJbHEUIIero
pa3BUTUSA

BBEJCHUS HAHOMATEPHUAJIOB C 3aJaHHBIMU
3JIEKTPOMarHUTHBIMU CBOMCTBAMM.
Hcnonp3oBaHNE HAHOMATEPUAJIOB B KAUECTBE
KOHCTPYKLIMOHHBIX MAaTEPUAIIOB 3KPAHUPYIOIIUX
KOpIrycoB i dnekTponuku. Co3mpanue PIIM u
POM g ynakoBKU MUKPOAJIEKTPOHHBIX
KOMITOHEHTOB. [IpMeHeHre HaHOKOMITO3UTHBIX
PIIM u POM B CBU-351eKTpOHUKE.

[Ipumeuanue:

KB

— OTBCTBI Ha KOHTPOJIBHBIC BOIIPOCHI,

naboparopHbIX 3aHsaTHid, | — noknax, P — pedepar.

I3 -

BBIIIOJIHCHUC

2.3.2 3aHaTHs CeMHUHApPCKOro Tuna (NMpakTuyeckue / CeMHUHApCKue 3aHATHA/
JadopaTtopHbie paboThl)

No HaumenoBanue Cozeprcanme paszena (Tenm) dopma TEeKylero
paznena (TeMbl) KOHTPOJIS
1 |BBexeHueB HaHOKOMITO3UTHBIE PaHOIOTIOMIAOIIHE Mn3/P/ 11
npeamer. Otimuuus  (Matepuaisl (PIIM) u paanoskpanupyromye
PIIM u POM. matepuansl (POM) kak mepcrekTUBHOE
IIpeumymecrsa HAIIpaBJEHUI B CO3/JaHUH MAaTEPUAJIOB C
HaHOKOMIIO3UTHBIX  (3aJaHHBIMH 3JIEKTPOMAarHUTHBIMU CBOWCTBaMHU.
PIIM u POM. [IpenmymecTBa HaHOKOMITO3UTHBIX PIIM 1 POM
HaJ IpYTMH TUIIAMH PaINOTIOTIIONIAIOIINX 1
PaMO’KPAHNPYIONIIX MaTEPHAJIOB.
2  |®usnyeckre OCHOBBI |THIIBI PaIHMONONIIONIAIONINX MATEPHATIOB. n3/P/ 11
TIOTJIOMIEHUS U Hwsnexkrpuyeckue u MmarauTabie PIIM 1 POM.
OTpaKCHHS I'pamuenTtHbie n KoMOMHUpOoBaHHBIE PIIM 1 POM.
JJIEKTPOMArHUTHBIX | Teopus 3JeKTpOMarHuTHOTO MOIJIOLIEHUS U
BOJIH OTpaxkeHus. MexaHU3MBbI OIVIOIEHHS Pauo- U
paznoyacTOTHOIO U |MUKPOBOJIH B PaIHOIOIJIOIAOIINX MaTepranax
MHUKPOBOJHOBOI'O Pa3InYHON IPUPOABL. DJIEKTPUUECKUE U
Jlarna3oHa B Mar"HuTHBIE IOTEPU B MaTepuaiax. BoaHoBoM
Ppa3IMYHbIX HUMIIEJaHC, IOTEPU IIPU OTPAXKEHUH U
MaTepuaiax npoxokaeHnn OMB, mapameTpsl
JJIEKTPOMAarHUTHOI'O 3KPaHUPOBAHMSL
3  |®usmyeckue oCHOBBI |Pe30HAHCHBIE CTPYKTYPBI MHOTOCTONHBIX PITM. 3/p/ A
CO3JaHMS XapaKTEepUCTUKH KOMITO3UTHBIX JIBYXCIIOWHBIX
MHOTOCIONHBIX PIIM [MarauTo-muanekrpudeckux PIIM. Ontumuzanuys
u POM MHOT'OCJIOWHBIX MarHUTHO-IUAIEKTPUIECKUX
PaaUOIIOrIOAIIMX CTPYKTYp. MHOroCIoiHbIe
POM.
4 |Hanowactursl MarauTHbIe XapaKTEPUCTHKH HAHOYACTHUIL 3/p/ A
METAJJIOB B KAUECTBE [METAJIIOB, ONpEAeIoIre uX npuMenenue B PIIM
komnoHeHToB PIIM (1 POM. Ilonydenue u cTaOmIn3aust HAaHOYAaCTHI]
u POM metauioB Aiig PIIM u POM. Tlonyyenue
000JI04€4HBIX HAHOYACTUI] METAJIIOB.
Merannokepamuyeckue HaHOKoMIio3uTHbIEe PIIM u
POM.
5 |Hanommenku ONEKTPOMarHUTHBIE XapAKTEPHUCTHKH 3/J3/4/P
METaJJIOB B KaYECTBE |[METAJUNTMYECKUX HAHOIICHOK, ONPEIEIISIONINEe UX
PIIM u POM npuMeHenue B PIIM u POM. Metobsl HaHeceHUst
MeTaINYeCKuX HaHomuieHoK g PIIM u POM.
[ony4yenue npo3payHbIX Pagro3aIIUTHBIX
HAHOIUICHOYHBIX CTPYKTYP.
6 |Meramuokcunneie  |HanopasmepHble peppHUThI, X TOTyYEHHE U 3/J3/4/P

HAHOCTPYKTYPHI B

Monupukanus, ceoiictea. PIIM u POM Ha ocHOBe




KadecTBe HaHodeppuToB. [IneHKN HAHOPEPPUTOB IS
komnoHeHnToB PIIM  [paguonoriomaronmx 1 paaino3KpaHUPYOIIHAX

u POM nokpelTui. [IpoBogse okcuHbIE
Hanomatepuainsl anas PIIM u POM. Okcunneie
(heppodIeKTprUYECKIEe HAHOMATEPUAITBI B KAUSCTBE
komnonenToB PIIM u POM.

7 |Yraepoansie MoauduuunpoBanssiii rpadurt, rpaduToBOS M3/KB/ /P
HaHOCTPYKTYpPHI B HAHOBOJIOKHO W ME30IOPUCTHIN yTiepos B
KayecTBe kayecTtBe KomnoHeHToB PIIM u POM. ®dynnepunst
koMIioHeHToB PIIM  |MeramioB B kadecTBe KOMIIOHEHTOB PIIM.
u POM JIykoBuuHslil HaHoyriIepon U PIIM Ha ero ocHose.
I'paden u okcun rpadeHa B kauecTBE KOMIIOHEHTA
PIIM u POM.
VYrnepoauele HaHOTpYyOKM jans PIIM u POM.
CsaoiicTBa YIIEPOTHBIX HaHOTPYOOK,
onpenensronye nx npumenenre B PIIM u POM.
8 |Pammomnoriomaromue|[IpenMyiiecTBa U HEIOCTATKH HAHOKOMITO3UTHBIX n3/J3/1/P
HAHOCTPYKTYPBI PIIM Ha OoCHOBE OPUCTBIX MATPHUIL [0 CPABHEHUIO
BHYTPH NOPUCTBIX  |c ApyruMHu tuniamu PTIM. Merozs! BBEneHuUs
MaTpHIl HAaHOMATEpPHAJIOB B TIOPUCThIE MAaTPHUIIBI.

HenocpencTBeHHbIN CUHTE3 paMOIIONIONIAIOIINX
HaHOMAaTEPUAJIOB B IOPUCTHIX MaTPHUIIAX.
DIEKTPOXUMHUIECKOE BBEICHNE HAHOUACTHI]
METAJIJIOB B IOPUCTHIE CUCTEMBI.

9 [[IpumeHeHue Co3aHue paaruoIorjoaonuX U IM3/KB/ /P
HAHOKOMITO3HTHBIX  [PaJIMOIKPAHUPYIONIHX MATEPUANIOB C 33 JaHHBIMU
PIIM u POM, MEXaHUYECKMMHU U TEIUIOBBIMU IIaPAMETPAMMU.
TIEPCTICKTUBHI UX Momudukamust ceoricts PIIM u POM 3a cuer
JaTbHEHIIIero BBEJICHIS] HAHOMATEPHAJIOB C 3aJaHHBIMU
pasBuUTHSA 3JIEKTPOMarHUTHBIMH cBOiicTBamu. Vcnonp3oBanne

HaHOMAaTEepHaJoB B KaueCTBE KOHCTPYKITHOHHBIX
MaTepuasoB SKPAHUPYIOIIUX KOPITYCOB IS
anekTponnku. Cozmanne PIIM u POM ms
YITAKOBKH MHKPORJIEKTPOHHBIX KOMIIOHEHTOB.
IIpumenenne HaHOKOMITO3UTHBIX PIIM 1 POM B
CBY-sekTpoHUKE.

Ne HanmeHnoBaHue 1a00paTOpHBIX paboT dopma TeKymero KOHTPOJIs
1 3 4

1. |ITonyueHue U MccIeIOBaHHE CBOMCTB (heppOMarHUTHBIX Omuem no n1abopamopHoil
HaHOIUICHOK. pabome

2. |CuHTe3 HaHOTIOPOIIKOB HUKEIb-IIMHKOBOTO (eppuTa 1 Omuem no n1abopamopHoil
WCCIICJIOBAHUE €T0 CBOMCTB. pabome

3. |CuHTe3 HaHOKOMIIO3UTa HAa OCHOBE HAHOTIOPOIIIKA HUKEb- Omuem no n1abopamopHoil
IIUHKOBOTO (heppHTa U YIIIEPOTHOTO HATIOJTHUTEIS U pabome
WCCIICZIOBAHUE €T0 CBOWCTB.

4. |CuHTe3 HAaHOKOMIIO3HUTa Ha OCHOBE OKcH/ia rpadeHa u Omuyem no nabopamoptoi
HCCJIETOBAaHUE €TO CBOMCTB. pabome

5. |CuHTe3 U uccienoBaHue CBONCTB HAHOKOMIIO3UTA Ha Omuyem no nabopamoptoi
OCHOBE MarHeTUTa M ME30MOPUCTOTO YTIepoa. pabome

2.3.3 IlpumepHasi TeMaTHKA KypcOBBIX padoT (IP0eKTOB)
CornacHo y4eOHOMY IJIaHy HO JUCHMILINHE «HaHOKOMIIO3UTHBIE PaHONOIIIONIAIOIINE
U PaZMO’KPaHUPYIOILIUE MaTepUabl» He MPEeTyCMOTPEHBI KypCOBbIE PaOOThI (TIPOEKTHI).



2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecIeyeHusl AJIsl CAMOCTOATEIbHOIH pPadoThl
o0yyaimuxcsi Mo JUCHUILINHE (MOIYJIIO)

[epeuenp y4eOHO-METOANIECKOTO OOECTIeUeH S AUCIUIUINHBI 110
Ne Bug CPC BBITIOJTHEHHUIO CAMOCTOSITENBHON paboThI

1 |IIpopaboTka yueOHOTO |MeToauyeckue yka3aHHs 0 U3y4EHUIO TEOPETUYECKOT0 MaTepuana,
TEOPETHIECKOTO yTBepKACHHBIC Kadenpoil paaquodu3uKu 1 HAHOTEXHOJIOTHA,
MaTepHania nporokon Ne 7 ot 20.03.2017.

2 |IToaroroBka K 3amure |MeToaudeckue yka3aHusl 10 BBITTOIHEHHIO J1abopaTopHbIX padoT,

11a60pPaTOPHBIX PabOT yTBepKACHHBIE Kadeapoi patnodu3nKy 1 HAHOTEXH OJIOTHH,
npotokos Ne 7 ot 20.03.2017.

3 [Pedepar Bymenesa 10.M. Kak mnpaBuibHO Hamucath pedepar, KypCOBYHO U
IUIIIOMHYI0 ~ paboTel:  YueOHOe mocobue st OakanaBpoB
[OnexTpoHHBIE pecypc]: ydebd. mocobue — DieKkTpoH. jgaH. — M.:
Hamxos u K, 2016 - 140 c¢. - Pexum gocryna:
https://e.lanbook.com/book/93331.

Jloknaa-npe3eHTarus Bremnerskannna A.O. JlenoBbie ¥ HaAy9IHBIE TIPE3CHTAINH [ DJIEKTPOHHBIN
pecypc]: yueOHOe mocobue — DnekTpoH. naH. — M., bepnun: Jlupexr-
Menua, 2016. — 115 c. — Pexum mocryma: http://biblioclub.ru/index.
php?page=book_view red&book id=446660.

Y4eOHO-METOIMYECKHE MaTepuaibl I CaMOCTOATEIHbHON paboThl OOydJarOmIMXCsS W3
YKCIia MHBAIKJIOB U JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3710poBhs (OB3) mpemocTaBistoTes
B (popmax, alanTUPOBAHHBIX K OTPAHMYEHUSM MX 37I0OPOBBS M BOCIIPUATHS HH()OPMAIIHH:

JJIst AT ¢ HApYIICHUSIME 3PCHHUS

— B IIe4YaTHOU opme yBeTnYeHHbIM HIpUdToMm,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,

— B popme aynuodaiina,

— B IeyaTHOU opMe Ha s3bike bpaiimns.

JIyig 11 ¢ HapyIIEHUSMH CIyXa:

— B IIeUaTHOU opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

Jljig 11 ¢ HapyIIeHUSMH OTIOPHO-BUTATENILHOTO anmnapara:

— B IIe4aTHOU opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,

— B popme ayamodaiina.

JlaHHBIN MepedyeHb MOXET OBbITh KOHKPETU3HpPOBAaH B 3aBUCUMOCTH OT KOHTHHI€HTA
00yJaronuxcs.

3. O0pa3oBare/ibHbIe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHMH IMCHHUILIMHBI
(MoxyJis)

B xome wu3yuenus gucuMiuinHbl «HaHOKOMIIO3WUTHBIE —pagMONOIJIOUIAIOIIME U
pasrodKpaHUpYOLINe MaTepUaIbD) IIPEyCMOTPEHO UCIOJIb30BaHUE CJIEYIOIIUX
00pa30BaTeNIbHBIX TEXHOJOIMH: JIEKLMH, HPAKTUYECKUEe 3aHATUS, HpobieMHOoe oOydeHue,
IIOATOTOBKA aHAJINTUYECKUX JIOKJIAJIOB, CaMOCTOSITENIbHAS pabota CTYZEHTOB.
KoMIlEeTeHTHOCTHBII TOAXOJ B paMKax MpeNnoJaBaHUs JUCLUUIUIMHBI pEAIN3yeTCsl B
UCTOJb30BAHUN HMHTEPAKTUBHBIX TEXHOJOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMUK,
MO3TOBOTO INTypMa, pa30opa KOHKPETHBIX CHUTyaluil, HMHbIX (OopM) B COUYETaHUU C
BHEAyJAUTOPHOM paboToil.

NHbpopmallMOHHbIE  TEXHOJOIMM, MpPUMEHSEMble IpU HM3YyYEHUH JUCHUILUIMHBIL
UCTOJb30BaHUE  HMH(OPMALMOHHBIX  PECYpCOB,  JIOCTYNIHBIX B HH(pOpPMAIOHHO-
TEJICKOMMYHUKALIMOHHOU ceTu MHTepHeT.


http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1
http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1

AnantuBHBIe 00pa30BATEIBHBIC TEXHOJIOTUH, IPUMEHSIEMbIC TIPU H3YYCHUH TUCITUTUIMHBI
— JUIl JUIl C OTPAaHUYEHHBIMH BO3MOXXHOCTSMH 3JI0POBbSl TPEAYCMOTpPEHA OpraHu3alus
KOHCYJIBTAIIMI C UCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

Juis  popmupoBaHus NPOPECCHOHANBHBIX KOMIIETCHIIMA B TPOIECCE OCBOCHHS
TUCHUIUTUHB «HaHOKOMITIO3UTHBIE PaIMOMNOTIIOMIAIOIINE U PAAUOIKPAHUPYIOIINE MaTepUAIIbI»
HCIIOJIL3YETCS TEXHOJIOTHSI MPOPECCHOHATBHO-PAa3BUBAOIIETO 00YICHUs, MIPEIyCMaTPUBAIOIIAS
HE TOJIbKO TIepeladyy TEOPETHYECKOTO Marepuaia, HO M CTHUMYJIUPOBAaHUE U Pa3BUTHE
MPOIYKTUBHBIX ITO3HABATEIBHBIX JCHCTBHI CTYICHTOB. AKTHUBH3AIlMM W WHTCHCH(DHUKAIIH
MMO3HABATEIHLHOTO MPOIECCa CIOCOOCTBYIOT UCIIOIB30BAHHUE MPOOJIEMHBIX CUTYaIUH.

B npornecce npenoiaBanus AUCHUILIMHBI UCTIOJIB3YIOTCS CIICIYIONINE METOIbI:

— JICKIINY,

— JIOMAaIIHHE 3aJaHus;

— TIpoOJIeMHBIE 3aJaHUS;

— WHJUBUTyaJIbHbIE TTPAKTUYECKUE 3a/IaHMUS;

— KOHTPOJIbHBIE OTPOCHI;

— KOHCYJIbTAIIMU MPEIOJaBaTENCH;

— caMoOCTOsITeNlbHas paldoTa CTYJACHTOB (M3Y4YEHHE TEOPETUYECKOTO MarepHuaa,
MOJrOTOBKA K JJaOOPATOPHBIM 3aHSTHSM, BBHIIIOJTHEHUE JTOMAITHUX PabOT, MOATOTOBKA K OMPOCY
U 3a4€TYy).

B pamkax nmabGopaTOpHBIX 3aHSITHI NPUMEHSIOTCS METOJbI MPOEKTHOTO OOy4YeHWUS,
HCCIIEIOBATEILCKUE METOJIbl, METOJ KOHKPETHBIX CUTyaluil. B mpouecce caMocCToATeNbHOM
JESTETPHOCTH CTYJIEHTHl OCBAWBAIOT W AHAIM3UPYIOT MEPEIOBONW HAYIHO-HCCIIECTOBATEIHCKUM
OTIBIT, MCTIOJB3YSl MMEIONIYIOCS JUTEPATypy W WH(DOPMAIMOHHBIE TEXHOJOTHUHU, 3HAKOMSATCS C
OCHOBHBIMH HAyYHBIMH JKypHJIaMH TI0O BOTPOCAM HW3YUYEHHUS PATUOTIOTIIONMIAOININX U
PAIMOKPAHUPYIONTUX CBOWCTB HAHOCTPYKTYP PAa3jIUYHBIX THIIOB, BBICTYMAIOT C JOKJIAaIaMU
nepe OAHOKYPCHUKAMH, HaKaruIMBalOT Oara)k 3HaHWH, MOJIE3HBIX JJI BBITIOJTHEHHS BBITYCKHON
KBaTM(UKAITMOHHONW PabOTHI.

ComnpoBOXJIEHHE CaMOCTOSITEIbHOM pabOThl CTYAEHTOB TaKXe OPTraHW30BaHO B
cnenyromux Gopmax:

— moapoOHOE H3ydyeHHWE HEKOTOPBIX Pa3leioB IUCHIUILIMHBI MOCPEACTBOM H3yUCHHS
PEKOMEHTyeMO} JOTOJTHUTEIIBHOMN JTUTEPaTyphl, TOJATOTOBKH COOOIICHUH, Mpe3eHTAIUH;

— KOHCYNbTAIIUU JUISI Pa3bsSCHEHHsS NPOOJIEMHBIX MOMEHTOB IPH CaMOCTOSTEIBHOM
pacIIUPEHHOM U3YYEHUHU Pa3AesiOB JUCIUILINHBI.

OcHoBHbIE 00pa30BaTEIIbHBIC TEXHOJIOTHH, UCIIOIb3YEMbIE B YUeOHOM TIpoIiecce:

— JICKIIUU ¢ TTPOOJIEMHBIM U3JI0’KCHHEM;

— 00CY)XJICHHE CIIOKHBIX BOIIPOCOB U MPOOJIEM;

— MPUMEHEHUE METO/1a KOHKPETHBIX CUTYaIUM.

HuTepakTuBHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH, UCIIOJIb3YEMbIE B Ay IMTOPHBIX 3aHATHUIX:

— nipoOsIeMHast JICKIUS;

— OPraHu3aIlMOHHO-ACSITEILHOCTHAS UTpa.

Jns . ¢ orpaHMYEHHBIMH BO3MOYKHOCTSIMU 3J0POBbS IPELYCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIMI C UCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

Jns nun ¢ orpaHMYEHHBIMH BO3MOYKHOCTSIMU 3J0POBbS IIPEAYCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIMI C UCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

3.1. OueHouyHble cpeacTBa UIA TeKylIero KOHTPOJISI yCIeBaeMOCTH H
NPOMEKYTOYHOM aTTecTAlluN

OI_IeHOLIHLIe cpeacTtBa IMPCAHA3HAYCHBI IJId KOHTPOJII W OLCHKHU 06pa30BaTeJ'IBHBIX
JOCTHKESHHUI 06y‘IaI-OIJ_II/IXC}I, OCBOHMBIIINX nporpaMmmy y‘ie6H0ﬁ JUCIHUITIIMHBI
«HaHOKOMITO3UTHEIE paauonorjiomaromue U paauoOIKpaAHUPYIOIMIUEC MATCPUATIBD).



O1leHOYHBIE CPEACTBA BKIIIOYAET KOHTPOJBHBIC MAaTEPUAIIbI Ul TIPOBEICHUS TEKYLIEro
KOHTpOJIs B ¢opme ompoca, pedepara/qoKiIaaa-mpe3eHTauy no MpoOJIEeMHBIM BOIPOCAM,
BBITIOJTHEHUE JIA0OPATOPHBIX 3aHATHH, 3alluTa J1a00paTOpHO paboThI, pa3dopa CUTYAIlMOHHBIX
3a7a4 ¥ MPOMEKYTOYHOI aTTecTaluu B opMe BOIIPOCOB K 3a4ETy.

OreHOYHBIC CpEACTBA Uil WHBAJIUIOB M JIUI C OrPAHUYCHHBIMH BO3MOXHOCTSMH
3JI0POBBS BEIOUPAIOTCS C YYETOM UX WHIUBUIYAIbHBIX CHUXO()U3NIECKIX 0COOCHHOCTEH.

— Opd HEOOXOJUMOCTH HMHBAIMAAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH
3JI0POBBS MPEIOCTABISICTCS IOMOTHUTEIILHOES BPEMs JIJIsI [TOJITOTOBKHM OTBETA HA SK3aMCHE;

— IPY MPOBEJICHUH MPOLICAYPhI OLICHUBAHUS PE3yIbTaTOB OOYUCHUSI MHBAIUIOB U JIMI] C
OTPaHMYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsI IIPEIyCMATPUBACTCS MCIOJIb30BAHUE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3U C UX MHIMBUAYaJIbHBIMUA OCOOCHHOCTSIMH;

— MpH HEOOXOIUMOCTH ISl OOYUYAIOIIUXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI
U WHBAIMJIOB TPOIEIypa OLCHUBAHUS pE3YIbTATOB OOYYCHHS TI0 JUCIMIUIMHE MOXKET
MPOBOUTHCS B HECKOJIBKO ATAIOB.

[Mpouenypa oneHUBaHMS PE3yJIbTaTOB OOYYCHHS WHBAJIUIOB W JIMII C OTPAHMYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI 0 JUCIHHIUIMHE (MOJYIIO) TPEeIyCMaTpuBaeT MNpPEI0CTaBICHUES
uHpopMaimu B (GopMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSIM HUX 370POBbS M BOCIPHUSATHS
nH(popmMaLuu:

JIoist TUIL ¢ HApYIICHUSIME 3PCHUS:

— B IIe4yaTHOU opme yBeTnYeHHbIM HIpUdTOoMm,

— B popMe DIEKTPOHHOTO JIOKYMEHTA.

JInst man ¢ HapylmeHusIMM CITyXa:

— B IIeYaTHOM opme,

— B JopMe DIEKTPOHHOTO JIOKYMEHTA.

JIist LT ¢ HAapyIICHUSIMH OTIOPHO-/IBUTATEIILHOTO armapaTa:

— B IIeUaTHOU opme,

— B (hopme NEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHUMOCTH OT KOHTHMHICHTA
00yJaronuxcs.

CTpyKTYypa OlleHOYHBIX CPEICTB IS TeKYIIeld U MPOMEKYTOYHOM aTTeCTAIMU
Kox 1 svanmernoBanme HaumeHoBaHNe OIIEHOYHOIO CpeICTBA
Ne Pe3ynbraTel 00y4ueHus "
W HHIUKATOpa (8 cooBeTCTBHH ¢ I, 1.4) Texymunii IIpomesxxyrounas
(B cootBeTcTBUH C 1. 1.4) KOHTPOJIb aTTecTalys
3HaeT: OCHOBBI MPOCKTHUPOBAHMSI, Pedepar, Bompockr Ha
CO3/IaHUS, U3MEPEHHS JTOKJIa, 3ayere 1-27
XapaKTEePUCTUK, KOHTPOJIS cooO1eHme,
KadecTBa HAHOKOMITO3UTHBIX BEITIOTHEHUE
WIIK-1.1. Bnanenue paavoNOrIOIAOIIUX U 1a60paTOPHBIX
HaBBIKaMHU PaMO3KpaHUPYIOIIAX pabort, 3amuTa
MIPOEKTUPOBAHUS, MaTepuasoB. 1a60paTOPHBIX
CO3JIaHUs, N3MEPEHHS YMeer: mpoeKkTupoBaTh, co3aaBaTh | padot, pazdop
1 | XapaKTepuCTHK, 7 UCCIIEOBATH XapaKTePUCTHKH CUTYaI[MOHHBIX
KOHTPOIIS KauecTBa HaHOKOMTIO3UTHBIX 3amaq
HaHOKOMIIO3UTHBIX PaAMOTIOTIOMIAIOIINX U
PAAMONOTIIOMAIONINX U | PaJHOdKPAHAPYIOIIX
PAIMOIKPAHUPYIONINX | MaTEpPHAIIOB.
MaTepuasoB. Brnageer: mpuémamu ananmmsa
JTAHHBIX 110 HAHOKOMIIO3UTHBIM
PaVOTIOTIOMIAOIINM H
PaarOdKPaHUPYIOIIHM
MaTepHaaM.

IToxazaTenu, KpUTEPHHU H LIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEHIUHA




Kon u1 HammeHoBaHue
KOMIIeTeHIH I

CoorBeTcTBHE YPOBHEH 0CBOCHHS KOMIIETCHIMH INIAHMPYEMbBIM Pe3yJabTaTamM
00yueHHs M KPUTEPHUSIM UX OLIEHUBAHUS

TOPOTOBbI | 0a30BbIi NPOABUHYTHIN
Onenka
Y 10BNIETBOPHUTENHHO Xoporo/3a4TeHo OTaM4YHO /3a4TEHO
/3a4TeHo
3naem — pparmenrapro | 3naem - OCHOBBI 3Haem - OCHOBBI
OCHOBBI MPOEKTHPOBAHMA, MPOEKTHPOBAHMS, CO3/IaHMS,
TIPOEKTUPOBAHUS, CO3/IaHUsI, U3MEPEHUS N3MEpEHNs XapaKTEePUCTHK,
CO3IaHUsI, U3MEPECHUS XapaKTEePUCTHK, KOHTPOJIsI Ka4ecTBa
XapaKTEePUCTHK, KOHTPOJISI Ka4ecTBa HAHOKOMITO3UTHBIX
HaHOKOMITO3UTHBIX HAHOKOMITO3UTHBIX PaIHONOIIIOIAIONINX 1
ITK-3 TOTOBHOCTBIO PaZMONOIIOMAIOIINX U | PaJMONOIIOMAIOIINX 1 | PaANOIKPAHUPYIOIINX
aHAIN3NPOBATE U PanuO3KPaHUPYIOIIHX PaZMO’KPaHUP YIOIIUX MaTepHaoB.
CUCTEMATU3NPOBATE | maTepualoB. MaTEPHAJIOB.
pe3yJIbTaThl Ymeem - nuccnenoBathb Ymeem - co3naBate u Ymeem - npoexTupoBarts,
HCCIIEIOBaHU, XapaKTEePUCTUKH UCCIIe0BaTh CO3/1aBaTh M UCCIIEI0BATH
MPEICTABIIATE HaHOKOMITO3UTHBIX XapaKTePUCTUKU XapaKTEePUCTUKH
MaTepuabl B BUJIE PaZMONOrIOMAOIIUX U | HAHOKOMIO3UTHBIX HAHOKOMITO3UTHBIX
HAY4HBIX OTYETOB, PaZMOdKpaHUPYIOLIHX PaIUONOrIIOMAONINX U | PaJMONOIIOIIAIOIINX 1
TTyGMKAIHi, MaTepUaoB. PalodKpaHUPYIOLIHX Paluo3KpaHNPYIOLIHX
o MaTepHaJoB. MaTepHaJIOB.
MIPE3ECHTAAN =
Bnadeem — noHATHAMHU Bnaoeem - anementamu | Biadeem - npuémamMu aHanmm3a
06 aHaJIN3€ JaHHBIX I10 aHaJIn3a JaHHbIX I10 JAaHHBIX 110 HAHOKOMITO3UTHBIM
HAaHOKOMITIO3UTHBIM HAHOKOMITO3UTHBIM paguonorionaronum 1
PaIHONOrIONIAIONIMM U | PaIUONOIONIAIONINM U | PaJAHOIKPAHUPYIOIIUM
PaIrodKpPaHUPYIOLIUM Pano3KpaHUPYIOLIM MaTepHanam.
MaTepuaaMm. MaTepHaam.

TunoBbie KOHTPOJIbHbIE 32JaHUS UJIH HHbIE MaTepUAJIbl, He00X0AMMbIe ISl OLIEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIH) ONBITA AeSITeJIbHOCTH, XaPAKTEPU3YIOIIHUX ITATbI
¢dopmMupoBaHus KOMIIETEHUMI B Ipolecce 0CBOCHUS 00pa30BaTeIbHO NMPOrpaMMbl

Ilpumepnulit nepeuens cumyayuoHHbIX 34044

1. Tlpemnoxxkure METOAUKY CO3JaHUS PATUONOTIIOMIAIONIEH Kpacku Ha OCHOBE
HAHOPA3MEPHBIX CTPYKTYP HU3KOU MIIOTHOCTH.

2. [Ipennoxure METOJIUKY CO3IaHus BBICOKOTEMITIEPATYPOCTOUKOTO
PaaMOIOIJIOMIAKOIIEr0 MOKPBITUS Ha OCHOBE YIJIEPOIHBIX HAHOCTPYKTYP.

3. Tlpemnoxxure METOAMKY CO3JaHHS HU3KOCTOMMOCTHOUM DPaJMOTOTJIONMIAIOIICH KpacKu
Ha OCHOBE MarHUTHBIX HAaHOPa3MEPHBIX YacTull. OUEHUTE TEXHOJOTUYECKUE U SIKOHOMHYECKHE
3aTpaThl AJ1 pa3IMYHbIX BAPUAHTOB.

4. Tlpeanoxxute METOOUKY CO3JaHHS HHU3KOCTOMMOCTHOTO PaJHOIOTJIOMIAIONIETO U
OJIHOBPEMEHHO 3KpaHupyromero B YBY-nuna3oHe NmOKpbITHS Ha OCHOBE TE€PMOIUIACTHUYHOTO
nojimMepa. OLIEHUTE TEXHOJIOTUUYECKHNE U SKOHOMUYECKUE 3aTPaThl JIJIsl Pa3JIMYHbIX BAPUAHTOB.

5. Ilpemnoxute  MeTOOUKy  JaOOpPaTOPHOTO  CO3/aHUS  HHU3KOCTOMMOCTHOM
skpanupyomeil B YBY u CBY nuanazone nonumepHou miieHKd. OUeHUTe TEXHOIOTUYECKUE U
SKOHOMHUYECKHE 3aTPaThl JUIsl Pa3IMUHbIX BAPUAHTOB.

6. [Ipennoxxute METOAUKY CO3/1aHUSI HU3KOCTOMMOCTHOTO MAarHUTHOTO AKPAHUPYIOLIErO
B PaJMOYaCTOTHOM JIMAla30HE MOJIMMEPHOIO0 HAHOKOMIIO3UTA. OLEHUTE TEXHOJOTUYECKUE U
SKOHOMHUYECKHE 3aTPAThI AJIs Pa3JIMYHBIX BAPUAHTOB.

Ilepeuens yacmeii KomnemeHyuil, NPOBEPAEMBIX OUCHOUHBIM CPEOCHIBOM:

[TK-3: rOTOBHOCTBIO aHAIU3UPOBATH U CUCTEMATH3UPOBATH PE3YNbTaThl HCCIEAOBAHUIA,
MIPEJICTaBIATh MaTepUaNbl B BUAE HAYYHBIX OTYETOB, MyOIHUKAIIHH, PE3eHTAIHH

Temamuxa pegpepamos/ooknaooe
Hwxe npuBoasTcs npuMepsl TeM JO0KIAA0B U pedepaToB it paboyeii mporpaMMel.
1. ITpumenenne HanHokoMO3UTHBIX PIIM 1 POM B OBITOBOI MHKPOAIIEKTPOHUKE.




. [Ipumenenne HaHOKOMMO3UTHBIXPIIM 1 POM B cHII0BOM MUKPOIJIEKTPOHUKE.
. [Ipumenenne HanokoMno3uTHeIX PIIM u POM B CBY-3neKkTpoHuUKE.
. [lepcnexTuBsl NpuMeHeHue QpyiepeHoB u ¢pymiepuaos B PITM.
. [Ipumenenue nykoBuyHOro HaHoyraepoaa B PIIM u POM.
. [Ipumenenue yriepoaHbIX HaHOHUTEH/HaHOBOJIOKOH B PIIM u POM.
. [Ipumenenne rpadenoBsix HaHoMaTepuanoB B PIIM u POM.
. PazpaboTtku rpadenoBoii Oymaru kak POM.
. YriepoaHbie HaHOTPYOKU B KoMIO3UTHBIX PIIM u POM.
10. HanokpucTa/UTMUECKHE TIOPOIITKHA METAIOB B KauecTBe KoMroHeHTOB PITM 1 POM.
11. KBaHTOBBIX TOYKM M HAHOHUTHU MOJYNPOBOJHUKOBBIX MaTepHaloOB B KayeCTBE
koMrioHeHToB PIIM u POM.
12. HaHOBOJIOKHA ¥ HAHOTIPOBO/Ia METAJUIOB B KauecTBe KoMroHeHTOB PIIM u POM.
13. HaHOBOJOKHa W HaHONPOBOJA OKCHIHBIX TIIOJYIPOBOJHHKOB B KadyeCTBE
KoMnoHeHToB PIIM.
14. Hanomuienku juig co3nanust Beicoko3ddextuBHbix PIIM u POM.
15. HaHomuieHKH METaIoOB JUIsl CO3/IaHUS SKPAHUPYIOLUIUX CTPYKTYP.
16. ToHkue TUICHKHM HAHOCTPYKTYpP SJIEKTPONPOBOASAIIMX TOJMMEPOB IS CO3JaHHUS
SKPaHUPYIOMIHUX CTPYKTYP.
17. KoMno3uTHble HaHOpa3MEpHbIE PAIUOTIOTIIONIAIONINE CTPYKTYPHI.
18. HanowacTuipl U HAHOCTPYKTYPBI Ul CO3JaHUSI BhICOKOTeMIepaTypHbIx PIIM m

O 0 JN DN W

POM.

19. Hano4acTulbl 1 HAHOCTPYKTYPBI JIJIS1 CO3AaHUS PAIUallMOHHO-CTOKUX POM.

20. HanowacTuilel W HAHOCTPYKTYPBI JUIS  CO3JaHHS  TOJU()YHKITMOHAIBHBIX
Mackupyromux PIIM.

21. MHoroc/ioOiiHbIE HAHOKOMIIO3UTHBIE PaJMOTIONIONIAIINE/PaTHOIKPAHUPYIOIIHAE
CTPYKTYPBI.

22. Co3naHue HAHOKOMIIO3MTHBIX —PaTUOTIOTJIONIAOIINX CTPYKTYp B  TIOPHUCTHIX
MaTpHIax.

Ilepeuens yacmeit Komnemenyuil, NPOGEPAEMbIX OUECHOUHBIM CPEOCMEOM:
[TK-3: TOTOBHOCTBHIO aHAIM3UPOBATh U CUCTEMATHU3UPOBATh PE3yIbTaThl MCCIICIOBAHHM,
MIPEJICTaBIATh MaTepuabl B BUIE HAYYHBIX OTYETOB, MyOIHMKAIN, Tpe3eHTauil

3adeTHO-IK3aMeHAIlMOHHbIE MaTepuajbl [Jisi NPOMEXKYTOYHOH AaTTecTALMU
(3x3aMeH/3a4eT)

Bonpocs! 1151 NOATOTOBKY K 3a4eTy

1) HanoxomMno3uTtHeie PaauoIONIOIAIOIINE MaTepUalIbl (PIIM) u
paauoskpanupyoomue Marepuansl (POM) kak 0JHO U3 MEPCHEKTUBHBIX HAmpaBiICHUN B
CO3JJaHUH MATEPUAJIOB C 3aJaHHBIMU (PU3UUECKUMU CBONCTBAMHU.

2) [IpeumymectBa HaHOkoMno3uTHbIX PIIM wu POM Hag npyrumu Tunamu
PaAUOTOTIOUIAOIINX/9KPAHUPYIOIINX MaTEPUaIOB.

3) Tunel paauonoriomAaromux MarepuanoB. Jusnekrpuuecknue u maruutHeie PIIM.
I'pamuenTHbIe 1 KOMOMHUpOBaHHBIC PIIM.

4) Tunel paguo3KpaHUPYOLIUX MaTEPUAIIOB.

5) MexaHu3mbl MOTJIOLICHUS/O TPasKEHU S/ PACCESTHUS PaAroOBOJIH B

PasuoNOTIOIAOIIUX/PaIMOIKPAHUPYIOIIMX MaTepuaiaX pa3IuuyHON NPUPOIbl. DINEKTpHUUECKUE
Y MarHUTHbIE OTEPU B MaTepraiax. BoaHOBOM nmnenaHc 1 oOpaTHOe OTpaKEHUE.

6) Pe3onancHbie CTpyKTYpbl MHOTOCIOWHBIX PIIM.

7) Ontumunzanus MHOT'OCJIOMHBIX MAarHUTHO-AUDJIEKTPUYECKUAX
PaguoONOrIOMAIIUX CTPYKTYD.

8) MarsuTHble XapaKTepUCTUKM HAHOYACTHUI] METAJUIOB, ONPEACIAIOINE UX

npumenenue B PIIM u POM.



9) [Tonyuenue Hanouyactui MetauioB st PIIM u POM. Crabunu3arus HaHOYaCTHI
MeTauioB. [loyuenne 060109€YHBIX HAHOYACTHI] METAILIOB.

10)  MeramiokepamMmuyeckre HaHOKOMIIO3uTHBIe PIIM 1 POM.

11)  Maraurtoauanextpudeckue PITM.

12)  DnekTpoMarHUTHbIC XapaKTEPUCTUKH METAJIIINYECKUX HAHOIUICHOK,
onpezensonue ux npumesenue B PIIM u POM.

13)  Mero/ bl HAHECEHUS] METAJUTUYECKIX HAaHOIUICHOK Jiist POM.

14)  TlonyueHue MPO3pauHbIX PAAUO3ANUTHBIX HAHOTUICHOYHBIX CTPYKTYD.

15)  Hauodepputbl, ux monydenue U Moaudukanms, cBoiictBa. PI[IM Ha ocHoBe
HaHO(EPPUTOB.

16)  IlneHku HaHO(GEPPUTOB U PAIUOTIOTIIOIIAOIINE TOKPBITHS HA UX OCHOBE.

17)  IlpoBoxsuiue okcuanbie HaHoMaTtepuanbl. PIIM u POM Ha ux ocHoBe.

18)  depposseKTpUUECKHE HAHOMATEPHAIbI B KaueCTBe KOMIOHEHTOB PTIM.

19) MomudunupoBaHHblii TpadUT W  ME3OMOPUCTBIA  YIJIEPOJA B  KauecTBE
komnoHeHToB PIIM u POM.

20)  Dymiepuabl METALUIOB B KaueCTBE KOMIIOHEHTOB PTIM.

21)  JlyxoBuuHblit HaHoyrsepoa u PIIM Ha ero ocHoBe.

22)  TI'paden u oxcup rpadena B kauectBe komrnonenta PIIM u POM.

23)  VYraepomusie HaHOTpyOKH it PIIM u POM HoBoro mnokosenus. CBoiicTBa
YTJIEPOIHBIX HAHOTPYOOK, ompeaenstomue nx npumenenre B PIIM u POM.

24)  IlpeumymiecTBa ¥  HEIOCTAaTKM HAKOKOMIO3UTHBIX  PaIHOMOTIIONIAFOIINX
MaTepuaioB Ha OCHOBE MTOPHUCTBIX MATPHIL 110 CPABHEHUIO ¢ Apyrumu turamu PIIM.

25)  Meroabl co3/aHMS  PAIHONOIJIONIAIOIIAX HAHOCTPYKTYP BHYTPH MOPHCTBIX
MaTpHIL.

26) XUMUYECKHE  peaklMM B  HAHOMOpAX,  HEMOCPEJCTBEHHBIH  CHHTE3
PaaMoONOrIOMAIINX HAHOMATEPUAJIOB B MOPUCTHIX MATPULIAX.

27)  DJEKTPOXMMHUYECKOE BBEICHHE METALIOB B IOPBI, OOpa30BaHHE CHCTEM
METAJUIMYECKUX HAHOHUTEM.

28) CrTpykTypa W CTEXHOMETPUS MATHUTHBIX HAHOKOMIIO3HUTHBIX MAaTEPHUANIOB.
CynepriapaMarHuTHbIA U OJJHOJOMEHHBIN MPEE.

29) CoszgaHue pPagHONOMIONMIAIONIMX M PaJAHOIKPAHHPYIONIMX MaTepHAOB  C
3a/IaHHBIMA MEXaHUYECKMMHU U TEIJIOBBIMH ITapaMeTpaMHu.

30) Moaudukanyss  CBOWCTB  HAHOKOMIIO3UTHBIX  PaJMONOTJIONIAONIUX |
PaaMO3KPAHUPYIOLIIMX MAaTEPUAIOB 3a CUET BBEACHUS MAaTEPUAJIOB C 3aJaHHON TUAJIEKTPUUYECKON
MIPOHUIAEMOCTBIO.

31) Hcnoap3oBanue HaHOKOMIO3UTHBIX PIIM 1 POM B KauecTBe KOHCTPYKIIHOHHBIX
MaTepUaIoB SKPaHUPYIOLIUX KOPIYCOB 3JEKTPOHUKH.

32) Cosznanue Ha OCHOBE HAHOKOMITO3MTHBIX POM yIakOBOYHBIX MaTEPHATIOB IS
MHUKPO3JIEKTPOHHBIX KOMIIOHEHTOB.

33)  IIpumenenue HaHOKOMIO3UTHBIX PIIM 1 POM B CBU-3nekTpoHuKeE.

34)  IIpumenenue HaHOKOMIO3UTHBIX PIIM 1 POM B BoeHHO#1 001acTH.

KonTtponupyemas KOMIIETEHIIHUS ITK-3: TOTOBHOCTBIO aHAJIM3UPOBATh u
CHUCTeMAaTHU3UPOBATh PE3yNbTaThl WCCIENOBAHUM, MPEICTaBISATh MaTepHalbl B BHUJE HAYUHBIX
OTYETOB, MyOIHUKAIHH, Pe3eHTaINIl

Kpumepuu oyenusanus no 3auemy:

- OLIGHKAa «3a4T€HO» BBICTABIISAETCS CTYACHTY, €CJIM OH 00JaJaeT 3HaHHEM OCHOBHOTO
Marepuana, XOTs M JOMyCKaeT HETOYHOCTH, HEJOCTATOYHO TMpaBUIIbHBIE (HOPMYIHUPOBKH,
HapylIEeHUs JIOTUYECKOM IMOCIEI0BATEIbHOCTH B M3JI0KEHUHM MPOTPAMMHOrO Marepuaia,
3aTpyJHEHHS PU BHITIOJTHEHUH MPAKTUYECKHUX 3a7]a4 He3HAYUTEIbHBI,

- OLICHKA «HE 3aUTE€HO» BBICTABIISIETCS CTYJICHTY, KOTOPbIM HE 3HAET 3HAYUTEIBHOMN YacTh
MaTepuana JUCHUIUIMHBI, JIOMYCKaeT CYIIECTBEHHBIC OINUOKH, HEYBEPEHHO, C OOJNbIIUMU
3aTPYAHEHUSIMU pelIaeT MPAKTUUECKUE 3a/1a4l I HE CTIPABIISAETCS C HUIMHU CaAMOCTOSITENBHO.



OneHouHble CpeAcTBa Ul MHBAJIMAOB M JIMII C OIPAHUYEHHBIMM BO3MOXKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YUETOM MX MHAWBUIYAIBHBIX MICUX0(U3NIECKUX OCOOCHHOCTEH.

— mpu HEoOXOAMMOCTH HHBAJIUAAM M JIMIAM C OTPAaHHYEHHBIMH BO3MOXXHOCTSIMH
3J10pOBbSI [IPENOCTABIIAETCS AONOJHUTEIBHOE BpEMs JUlsl IOATOTOBKHM OTBETA HA DK3AMEHE;

— IIPH IPOBEICHUH IPOLIEAYPbl OLICHUBAHUS PE3yIbTATOB 00yUCHHUS MHBAIUAOB U JIUI] C
OTpaHMYEHHBIMU BO3MOXHOCTSMU 3/I0POBbS MPEAYCMATPUBAETCS UCIOJIb30BAHNE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAWBUAYAITbHBIMUA 0COOCHHOCTSIMH;

— IIpY HEOOXOIUMOCTH 15l 00YJArOIIUXCSl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U UHBAIUAOB IMpOLEAypa OLIEHUBAHMSI PE3yJIbTaTOB OOYYEHHUs [0 JUCHMIUIMHE MOKET
IIPOBOJUTHCS B HECKOJIBKO 3TaIOB.

[Ipouenypa oleHMBaHUS PE3YIbTATOB OOYUEHHUS HWHBAIUIOB U JIUIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 3/I0pOBbSl 10 JUCHMIUIMHE (MOAYJIIO) IpeaycMaTpuBaeT NPeJOCTaBICHUE
nHbopmanmi B (opMax, aJanTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3/0POBbS W BOCIPHATHS
nHpopmMaLuu:

JUig U1 ¢ HapyIIEHUSIMH 3PEHUS:

— B IIe4YaTHOU opme yBeTnYeHHBIM HIpUdTOM,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapylmeHUs MM CITyXa:

— B IIeYaTHOM opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

Jljis i1 ¢ HapyIIeHUS MU OTIOPHO-JBUTaTEeNIbHOTO anmnapara:

— B IIeYaTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
00yJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbI, HH()OPMANMOHHBIX PECYPCOB U TEXHOJIOT U

5.1. YueOHas 1uTepaTypa

1. Copoxun, B. C. Marepuanbl W D3JIEMEHTHI JJICKTPOHHOW TEXHUKH. AKTHUBHBIC
JMAIEKTPUKH, MAarHUTHBIE MaTepHallbl, dJIEMEHTHI 3jekTpoHHoM Texuuku / Copokun B. C.,
AntunoB b. JI., Jlazapea H. II. - 2-e u3a., mcnp. - CII6. : Jlams, 2021. - 384 c. -
https://e.lanbook.com/book/168894

2. lNanmiepun, Bsauecna Anexcanaposud. [Ipoiiecchl miia3MeHHOTO TpaBIEHUS B MHUKPO-
Y HAaHOTEXHOJIOTHUSIX | yueOHOe MocoOue ISl CTYIEHTOB BY30B, 00YYaIOIIMXCS 110 HAIIPABICHUIO
noarotoBku 210100 "DnekTponnka u MukposaekTporuka" / B. A. Tammepun, E. B. Jlanunkum,
A. . Mouanos ; nox pea. C. I1. Tumomenkosa. - Mocksa : BUHOM. JlaGopaTopus 3HaHUH,
2018. - 283 c. : mi. - (HanorexHonorun). - bubmuorp.: c. 275-280.

3. Mexanuka HaHO- U MHKpPOJHMCIEPCHBIX MAarHUTHBIX cpel @ y4deOHoe mocobue ams
CTYICHTOB BY30B, oOydarommuxcsi mo HanpasieHuto 28.03.01 "HanorexHomnoruu u
mukpocuctemHass texuuka" / B. M. Tlomynun, A. M. Cropoxenko, I1. A. Psmosos, I'. B.
Kapnosa ; mox pen. B. M. [lonynuna. - Mocksa : ®U3MATIIUT, 2015. - 190 c. : un. -
bubmuorp.: ¢. 187-190.

4. Xonomuna T. A., 3yokoB M. B. CoiicTBa u mpuMeHeHHE AUIIEKTPUKOB U MATHUTHBIX
MaTepuasoB: YueGHoe nocobue. W3narenbcTBO Pszanckuit roCyJIapCTBEHHBIN
pamnotexandeckuit yausepcutet. 2015. C. 48. https://e.lanbook.com/book/168086

5. Muxaitnun FO.A. BoNOKHUCTBIE MOJMMEpPHBIE KOMIIO3UIIMOHHBIE MaTepuajbl B
TEXHHUKE. VYuebHoe nocoodue. Nz natensctBo "HOT". 2013. 720 CTp.
https://library.bntu.by/mihaylin-yu-voloknistye-polimernye-kompozicionnye-materialy-v-
tehnike

5.2. llepuoanyeckas iureparypa
1. Basel manasix komnaanu «Vcet Bero» http://dlib.eastview.com



https://e.lanbook.com/book/168894
https://e.lanbook.com/book/168086
https://library.bntu.by/mihaylin-yu-voloknistye-polimernye-kompozicionnye-materialy-v-tehnike
https://library.bntu.by/mihaylin-yu-voloknistye-polimernye-kompozicionnye-materialy-v-tehnike
http://dlib.eastview.com/

2. Dnexrponnas oubamoreka GREBENNIKON.RU https://grebennikon.ru/

3. Hayuno-teopernueckuit JKypHa «Duszuka TBEPAOTO Tela»
http://journals.ioffe.ru/journals/1

4. HayuHo-Teopernueckuil xypHasl <«OKypHan SKCIIEpUMEHTAIBbHON M TEOPETUYECKOU
¢dm3ukm» https://www.elibrary.ru/contents.asp?titleid=8682

5. Hayunsliii 0030pHbIi x)ypHaI «Ycnexu ¢pusnueckux Hayk» https://ufn.ru/

6. Hayunsriii 0030pHbIi xypHaN «Ycnexu xumun» https://www.uspkhim.ru/

7. HayuHo-nipou3BoacTBEHHBIN KypHan «HaHotexHomoruu. Dxosorus. [Ipon3BoacTBoy.
https://www.elibrary.ru/title_about.asp?id=32568

8. Hayunsrii 0030pHBIH KypHa «Poccuiickue HAHOTEXHOJIOT UM,
https://www.elibrary.ru/title_about_new.asp?id=10601

5.3. NuTepHeT-pecypcbl, B TOM 4HCJie COBPeMEHHble MpodeccHOHAIbHbIE 0a3bl
JAHHBIX U ]/IH(])OpMaIIHOHHbIe CIIPAaBOYHBIE CUCTEMbI
DJIeKTPOHHO-0ubImoTeuHbIe cucTteMbl (IBC):
9BC «FOPAWT» https://urait.ru/
DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHBb» https://e.lanbook.com

gk~ wnPE

IIpodeccuonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas oudmuorexa (HOB) http://www.elibrary.ru/
6. IlonmHOTEKCTOBBIE ApXUBBI BEAYIIMX 3aMaJHbIX HAYUYHBIX XKYypHAJIOB Ha Poccuiickoii
miardpopme HayuHsix xypHaaoB HOMKOH http://archive.neicon.ru
7. HanmonampHass »snekTpoHHas OuOMMOTEKa (JOCTYym K DJIEKTPOHHOW OMONIHOTEKe
nuccepranuii Poccuiickoit rocymapersernoi oubmmoreku (PI'B) https://rusneb.ru/
8. DmnextponHas koyueknus Okchopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https:/link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. zbMath https://zbmath.org/
14. Nano Database https://nano.nature.com/
15. Springer eBooks: https://link.springer.com/

o khwnE

HNudopmannoHHbIie CIIPABOYHbIE CHCTEMBI:
1. KoncynberanT [lntoc - cipaBouHas mpaBoBas cuctema (JOCTYI IO JIOKAIbHON CeTH ¢
KOMITBIOTEPOB OMOITHOTEKH )

Pecypcol cBOOOaHOTO HOCTYNA:
1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/
2. TlonHbie TEKCTHI KaHAJICKUX Aucceprarmid http://www.nlc-bnc.ca/thesescanada/
3. KubepJlennnka (http://cyberleninka.ru/);
4. MuUHUCTEpPCTBO HayKH M BbIcIIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;



https://grebennikon.ru/
http://journals.ioffe.ru/journals/1
https://www.elibrary.ru/contents.asp?titleid=8682
https://ufn.ru/
https://www.uspkhim.ru/
https://www.elibrary.ru/title_about.asp?id=32568
https://www.elibrary.ru/title_about_new.asp?id=10601
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
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http://www.scopus.com/
https://www.sciencedirect.com/
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http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/

5. ®dexaepanbHbiii moptan "Poccuiickoe odpazosanue" http://www.edu.ru/;

6. HMudopmanuonnas cucrema "EquHoe OKHO JOCTyma K 00pa3oBareabHbIM pecypcam’
http://window.edu.ru/;

7. Enumnas xoyutekuus nupoBbix 00pa3zoBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. ®dexepanbHBIN HEHTP HH)OPMAIIHOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoekr 'ocynapcTBeHHOTro MHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaIMoHHbIH TopTan "Pycckwuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTH4eCKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

12. CnoBapwu u suimkinoneuu http://dic.academic.ru/;

13. OO6pasoBarenbHbIil mopTan "Yueba" http://www.ucheba.com/;

14. 3akxonomnpoekt "O6 o6pazoBanuu B Poccuiickoit @enepannn". Bonpocs! u OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbIE 3J1eKTPOHHbIE 00pa3oBaTe/ibHbIe U HHGOPMALMOHHbIE PecypChl

KyoI'Vy:

1. Cpena MoaynbHOTO AMHaAMUYeckoro oOyuenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, YueOHO-METOJUUECKUX KOMIUIEKCOB, IMyOJINKalUN U
koHpepenwmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAITMOHHBIX PeCYpcoB Kadeapbl HHPOPMAIIMOHHBIX
oOpasoBaTenbHBIX TexHosorui http://mschool.kubsu.ru;

4. DnextpoHHbIi apxuB nokymentoB KyoIl'Y _http://docspace.kubsu.ru/

5. DOnexTtpoHHbIe OOpa3oBaTeNbHbIE pecypchl Kadeapbl MHPOPMAIIMOHHBIX CHCTEM U
TexHoyioruii B oOpaszoBanmu KyOl'Y wum wHayuHo-merommdeckoro >xypHaina "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroauyeckne yKazaHusi JJIs OOyYalOIUXCH 10 OCBOCHHMI0 TUCHMILIUHBI
(MoayJis1)

Ha camocrostensHyto pab®oTy cTyAaeHToB 1o jgucuuiiinHe «HaHokoMmo3uTHbIe
PaIMOTIOTIIONIAOIINE M PAAHMOIKPAHUPYIOIIUE MaTepraibly, corjgacHo TpeboBanusm GI'OC BO
no Hanpasienuio 11.03.04 DnekTpoHWka W HaHOXJIEKTpoHWUKa mpodwmias " HHrerpaibHas
JNIEKTPOHMKA, (OTOHMKA W HaHOANEKTpoHMKa', oTBoautcs 47 dyacoB CPC ot o6meit
TpymoemMkoctd gucuuitinebl (144  wacoB). CompoOBOXIAEHHE CaMOCTOSITEIBHON pPabOThI
CTYIACHTOB MOET OBbITh OPraHU30BaHO B CIEAYIOUIUX (popMax:

— COCTaBJICHHEM WHJWBUIYaJIbHBIX IUIAHOB CAMOCTOSITENILHOM pPa0OThI KaKIOTO U3
CTYICHTOB C yKa3aHUEM TeMbl U BUJIOB 3aHATUH, (OPM U CPOKOB MPEACTABICHUS PE3yJIbTaTOB;

— TPOBEJICHHEM KOHCYIbTAalui (MHAWBHUIYalbHBIX WJIM TPYHIOBBIX), B TOM YHCIE C
MIPUMEHEHHEM JUCTAHIIMOHHOU CpeJibl 00yueHusI.

Kputepuii oneHkr 3QPeKTUBHOCTH CaMOCTOATEIbHON pabOTHI CTYAEHTOB (HOpMUPYETCS
B XOJI¢ MPOMEXKYTOYHOTO KOHTPOJIS IpoIlecca BBITIOJHEHUS 3aJaHUi U OCYLIECTBISIETCA Ha
OCHOBE PA3JIMYHBIX CIIOCOOOB B3aUMO/ICHCTBUS.

B cootBerctBUM ¢ O9TUM TpU TOPOBEACHUM OIEPATUBHOTO KOHTPOJS MOTYT
WCIOJIb30BATbCA  KOHTPOJIBHBIE BOIMPOCHI K COOTBETCTBYIOIIMM pa3feliaM AUCIUILTUHBI
«HaHOKOMIO3UTHBIE PATUONOTIONIAIONTNE U PAAUOIKPAHUPYIOIIUE MaTEPUATTBI»

KonTtponb ocyiiecTBiseTcss MOCPEACTBOM YCTHOTO OINpOCa CTYACHTOB MO OKOHYaHUMU
M3YYEeHUS TeM y4eOHON AUCIMITIMHBI U BBIIIOJHEHUS TUChMEHHBIX KOHTPOJIBHBIX padoT.

ConpoBOXKJIEHHE CAMOCTOSITEILHON Pa0OThI CTYAEHTOB TAKXKe OPraHU30BAHO B CIIEAYIOIINX
bopmax:

— YCBOGHHE, JIOTIOJHEHHE W BHUKaHWE B pa3Oupaemble paslienbl AUCHHUILUIAHBI MPU
MTOMOIIY 3HAHUH MMOTy4aeMbIX [0 CPEJCTBAM U3YUYCHHS PEKOMEHAYEMOU TUTepaTyphl;
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— IyTeM HamucaHus pedepaTUBHBIX padOT U aHAIN3 pe3yIbTaTa UX OTKPHITOTO J0KIA/A;

— KOHCYJIbTAllUM, OPraHU30BaHHBIC Uil Pa3bsICHEHUS NPOOJIEMHBIX MOMEHTOB NpHU
CaMOCTOSTEIIbHOM HM3yYCHHWU TEX HJIM WHBIX aCIEKTOB Pa3JIeNIOB yCBaMBaeMoW HH(oOpMaIu B
JUCLUIIIINHE.

K cpenctBam oOecrnieyeHus OCBOCHHMS Y4e€OHOW IUCHMIUIMHBI «HaHOKOMIO3HUTHBIE
PaaUONOIIOMAIINAE U PATUOIKPAHUPYIOIHE MATEpUaAIbDy TAKKE OTHOCSTCS JIIEKTPOHHBIE
BApUAHTBHI JOIOJIHUTEJIBHBIX YYEOHBIX, HAyUYHO-TIOMYJSPHBIX M HAaYYHbIX W3JIaHUN O JaHHOU
JUCLUIIIINHE.

Pexomennyercsa cnemyromuil rpaguk M KaJCHIAPHBIN TUIAH CaMOCTOSITEIbHON paboThI
CTYZIEHTOB 110 yueOHbIM HeaemsiM (18 Henens):

TunoBble 3aJaHUs JJIsI CAMOCTOATEIbHOMH paﬁDTI)I CTYAECHTOB

No Koun- dopma Cpoxu
B Tema nnu 3ajaHue TEKyIIeH padoThI BO MPEJCTABIICHUS | BBITIOJHEHUS
TOMbI 4acoB | pe3y/lbTAaTOB (nenenn)

1. Brenenwne B npenmer, ommmaust PIIM u POM. Joxian. 2
IIpeumymecTsa HaHOKOMIIO3UTHBIX PIIM 1 5,8
POM.

2 dusnyeckue OCHOBBI MOTJIONIEHUS U Joxian. 2
OTPAXXCHUS DJICKTPOMArHUTHBIX BOJIH 10
pPaano4acTOTHOrO 1 MUKpPOBOJIHOBOI'O
JAara3oHOB B KOMITO3UMIIMOHHBIX MaT€puajiax.

3. dusndeckre OCHOBBI CO3JaHMs MHOTOCIIOMHBIX 10 YcTHBINE  OTBET. 2
koMro3uTHBIX PIIM u POM. Pedepar.

4, HanouacTuipsl MeTaninoB B KaUecTBE 10 YcTHBINE  OTBET. 2
kommoHneHToB PIIM u POM. Pedepar.

5. | Hanomnenku meranios B kauectBe PIIM u 10 VYCTHBI  OTBeT. 2
POM. Pedepar.

6. MerannokcuIHble HAHOCTPYKTYPHI B KAU€CTBE 20 YCTHBIM  OTBET. 2
kommoHeHToB PTIM. Pedepar.

1. YraepoiHble HAHOCTPYKTYPhI B KAUECTBE 20 Y CTHBIN OTBET. 2
kommonenToB PIIM u POM. Pedepar.

8 Papuonornonaroniye HAHOCTPYKTYPBI BHYTPU 10 Hoxnan. YcrHblit 2
TTOPHUCTHIX MATPHII. otBeT. Pedepar.

9 [IpumeHenue HaHOKOMITO3UTHBIX PIIM u POM, 20 Joxmap. 2
TEePCIEKTUBBI UX JaJbHEHIIIEro pa3BUTHUS Pedepar.

HTroro: 115,8 18

3aHATUSA JIEKIMOHHOIO0 THIA SBIIAIOTCA OJHOM M3 OCHOBHBIX (popMm oOydeHus
CTY/IEHTOB, BO BpeMsl KOTOPBIX CTYAECHTaM IPEIOCTaBISAETCS BO3MOXHOCTh O3HAKOMUTBCS C
OCHOBHBIMM HAayYHO-TEOPETHMUYECKHMHM I0JIOKEHUSAMHU, MPOOJeMaMU JUCLUIUIMHBL, MOJYYUTh
Heo0X0AMMO€E HaIpaBJIEHHE U PEKOMEHIALUHU Il CaMOCTOATEIbHOW paboThl ¢ ydeOHUKaMH,
y4eOHbIMM HOCOOUSMH, HpPU TOATOTOBKE K CEMMHApPCKUM 3aHATHAM. Jlekuus sBisercs
pe3yabTaTOM KpOMOTJIMBOM MOATOTOBKH NPENoAaBaTeisl, U3ydyeHus: 1 00001eHs] HaydHO! U
yueOHoil nutepaTypbl. CTONb e YyCepAHOM J0JKHA ObITh U MOJArOTOBKA CTY/AEHTA HaKaHYHE
JIEKIMH, TIOCPEACTBOM M3y4YEHHUS! COOTBETCTBYIOIIEH yueOHO IuTeparypsl, IOBTOPEHUSI paHee
IIPONJICHHBIX TEM.

Bo Bpems nekuum cienyer 3amucaTh AAaTy €€ INPOBEACHHUSA, TEMY, IUIAH JIEKIHH,
BOIPOCHI, KOTOPBIE BHIHOCATCSI HA CAMOCTOSITENIbHOE U3y4eHHEe, OTMETUTh HOBUHKU y4eOHOU U
HAay4yHOM  JIMTEpaTyphl, PEKOMEHAOBaHHBbIE JIEKTOpOM. C(CTyneHTaM  pEeKOMEHIyeTcCs
KOHCIIEKTUPOBATh €€ OCHOBHBIE IIOJIOKEHUS, HE CTOMUT IBITAThCSA JOCIOBHO 3alMcaTh BCHO
JEKIHUI0, TOCKOJIBKY CKOpPOCTh JIEKIIMM HE pPACCUYUTaHAa Ha JOCIOBHOE BOCIPOU3BEIECHUE
BBICTYIUIEHHS JIEKTOpa B KOHCIIEKTE, TEM HE MEHEE OHa SIBJISIETCA JOCTaTOYHOW JUIsl TOTO,



9TOOBI CTYIEHT CMOT HE TOJBKO YCBOWTH, HO M 3apUKCHpOBaTh Ha Oymare CYIIHOCTb
3aTPOHYTHIX JICKTOPOM TMpoOJIeM, BBIBOJBI, a TaKXKe Y3JOBbIe MOMEHTBHI, Ha KOTOPBIC
oOparmaercs 0co60e BHUMaHHUE B XO1€ JICKIIUU. Ha JTeKIMN CTyIeHTy PEKOMEHIYEeTCSI HMETh Ha
CTOJIaX TMOMHMO KOHCIIEKTOB TaKXe TMpoTrpamMMmy Kypca, KoTtopas OyAeT crnocoOCTBOBaTh
Pa3BUTHUIO MHEMOHMYECKOM IMaMsITH, BO3HUKHOBEHHMIO acCOIMAIlUN MEXIY BBICTYILJICHUEM
JIEKTOpa ¥ MPOrpaMMHBIMU BOoTIpocaMu. B ciiydae BOZHUKHOBEHUS y CTYACHTA 0 XOAY JICKIIUU
BOIIPOCOB, MX CIEAYET 3a/1aBaTh CPa3y e WM B KOHIIE JICKIIUU B CHECIHAIBHO OTBEICHHOE IS
3TOTO BpEMSI.

3aHATHA CEeMHUHAPCKOI0 THNA I[IPEJICTaBISIIOT COO0OHW OJIHY M3 BaxHBIX (opm
CaMOCTOSITEIIBHOM PabOTHI CTYACHTOB. [IOArOTOBKA K MPAKTUYECKHM 3aHATHSM HE MOXKET
OTPAaHUYUTHCA CIyIIAHUEM JICKIUH, a MPEAroJiaraeT MpeIBAPUTEIBLHYI0 CaMOCTOSTEIbHYIO
paboTy CTYIEHTOB B COOTBETCTBUUM C METOJUYECCKHUMH pa3paboTKaMu TI0  KaXKJIOu
3aIJIaHUPOBAHHON TEME.

B opraHmsanmuu = NpakTHYECKMX 3aHATUN  peanu3yeTcs MPUHLOMI  COBMECTHOM
NeSITeIbHOCTH, coTBopuecTBa. CeMuHap TakkKe SBIsSeTCd BakHeWedl ¢opMoil ycBoeHus
3HaHU#. B mporiecce mMoAroTOBKM K CEMUHAPY 3aKPETUISIIOTCS U YTOUHSIFOTCSL Y’K€ U3BECTHBIC U
OCBaMBarOTCs HOBbIE KaTeropuu. CeMHHap Kak pa3BHBaIolas, akThBHas (opma yueOHOTO
nporiecca crnocoOCTBYET BBIPAOOTKE CaMOCTOSITEIPHOTO MBIIUICHUS CTYIAEHTa, (HOPMUPOBAHUIO
MH(POPMAITMOHHOMN KYJIbTYPHI.

CamocrosiTesibHasE padoTa CONEPKHUT CIEAYIOIIHE BHABI y4EOHOW IeATEIHHOCTH
CTY/ICHTOB:

—  TEOPETUYECKYI0 CaMOTIOATOTOBKY K JIa0OPAaTOPHBIM 3aHATHAM M K 3a4eTy IO
KOHCTIEKTaM U y4eOHO JIuTepaType;

— odopmieHHE OTYETOB MO pe3yibTaraMm JabopaTOPHBIX palboT (O BBHITIOJHEHHOM
ab0paTOpPHON paboTe CTYACHTHl OTYUTHIBAIOTCS MPETIOAaBATEINI0 Ha CIEAYIOeM (0UepeaHOM)
J1a00paTOPHOM 3aHSTHUH);

—  TmoAroToBKa pedepara mo OAHOU U3 TeM YIeOHOW TUCITUTIIIUHBI;

—  TOJrOTOBKA Mpe3eHTAlH Mo TeMe pedepaTa U BBHICTYIUIEHHE C IOKJIAJ0M Ha OJJHOM
U3 JIEKLIIMOHHBIX 3aHSATHIL.

CryneHTy HE0OXOAMMO CHUCTEMAaTHYEeCKH paboTaTh B TEUYEHHE CEMECTpa MO HU3YUYEHHUIO
TEOPETUYECKOT0 MaTepHala U MpuoOPETEHUIO HABBIKOB IKCIIEPUMEHTAIbHON paboTHI.

Jlyia 3amoMuHaHus JIGKIIMOHHOTO MarepHuaia (B TOM 4YMCIE W B IEPHUOJ MOJITOTOBKU K
3a4eTy) CTYIEHTY HEOOXOAMMO XOpOIIO 3HATh CBOWCTBA MaMATH M AaKTHUBHO IOJb30BATHCS
MHEMOTEXHUYECKHUMH IpueMaMi. MeToanyecKue peKOMEHIAIMKU IO 3alOMUHAHUIO MOXKHO
HalTH U B IHTepHETE M0 KITIOUYEBBIM CIIOBAM: «IaMSTh», KMHEMOHUKA», «(MHEMOTEXHHUKA, «KaK
3allOMHUTH yueOHBIH MaTepuan». JKelaTenbHO TakKe O3HAKOMUTBCS C IpUEMaMu
KOHCIIEKTUPOBAaHUA, T.€. CO CHOCOOAMM COKpallleHHs 3aliCh CJIOB M CIIOBOCOYETaHUIA,
HanpuMmep, NPUMEHSEMbIMH B CJIOBAPSAX U SHIIUKIONEIHUIX.

B ocBoeHMM AMCUUIIIMHBI MHBAUIAMH U JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSAMHU
3I0pOBbsl OOJBIIIOE 3HAYCHHE HMEET WHAMBHAyallbHas ydeOHas paboTa (KOHCYNbTAllUU) —
JOTIOTHUTEILHOE pa3bsiCHEHHE y4eOHOTO MaTepHaa.

Jlokaaa — 3TO pe3ylbTaT CaMOCTOSTENIbHON paboThl CTyIEHTa, MPEACTABIAIOMINNA co00it
KpaTKOE YCTHOE U3JIOKEHHE B TEUEHUU 5-8 MUHYT pe3ylbTaTOB TEOPETUUYECKOTO aHalW3a WU
SKCIEPUMEHTAIBLHOTO HKCCIEI0BaHUS B paMKaxX ONpeelieHHOW HaydyHoWl TeMbl. B xone
MyOIMYHOTO AOKIaZa CTYIEHT JOJKEH PAaCKpPhITh CYTh aHAIW3HpyeMOW pabOThl M BBICKA3aTh
coOCTBEHHBIE B3TJISAbI HA pacCMaTpUBAEMbIE MPOOIEMBI.

[ToaroToBka MoKiIa/I0B HEOOXOaUMA B ENSIX TPUOOPETEHUS CTyIeHTaMH HEOOXOAMMON
npodeccuoHabHON TOATOTOBKH, PAa3BUTHS YMEHUS W HABBIKOB CAMOCTOATEIHHOTO TMOWCKA U
aHalM3a HAay4YHBIX MCTOYHMKOB. C TMOMOIIBIO AOKJIAJa CTYIAEHTHl MPH €ro MpOCIyIIMBaHUU
r1y0e TMOCTUTAIOT CIIOKHBIE MMPOOJIeMBbI Kypca, yJaTcsl TaKOHUYHO TIEPecKa3blBaTh COACPKIUMOE
HayYHBIX HICTOYHUKOB, 0000IIIaTh BEIBOIBI U JIENIaTh 3aKIFOUCHHE.



[MoarotoBka nmokimaga cHocoOCTBYeT (OPMUPOBAHHIO YMEHHsS TIOMCKAa HAayYHBIX
MCTOYHHUKOB U Pa3BUTHIO YMEHHUS aHAJIM3UPOBATh HAYYHBIE CTAThH U COOOIICHHUSI.

KauecTBo noKnaza oLEeHUBAETCSA MO TOMY, HACKOJIBKO €ro COJIEP’KaHHUE COOTBETCTBYET
3aJJaHHOM TeMe, KaKhe MCIOJIb30BaHbl [EPBOMCTOYHUKHM, HACKOJIBKO IIOCJIEI0BATENbHO OH
U3JI0KEH.

OOBEKTUBHOCTh OLIEHKM pabOThl MpErojaBaTeieM 3aKI4acTcs B OINPEACICHUHN €€
MIOJIOKUTEIBHBIX U OTPHULATEIbHBIX CTOPOH, MO COBOKYITHOCTH KOTOPBIX OH OKOHYATEIbHO
OILICHUBAET IPEJICTaBIeHHYIO paboTy. [Ipu oTpunarenbHoi penien3nn padboTa BO3BpalaeTcs: Ha
I0pabOTKy C TOCIEIYIOIUM NPEACTABICHHEM Ha TOBTOPHYIO IMPOBEPKY C MPUIOKECHUEM
3aMeuyaHuil, CIeJIaHHbIX IIPEoJaBaTelIeM.

C TOukM 3peHHMs METOJMKM I[IPOBEIEHUS CEMHHAp HpEIACTaBiseT  coOoM
KOMOMHUPOBAHHYIO, HHTETPATUBHYIO (hOpMy ydyeOHOTO 3aHATHA. [ MOArOTOBKH M TOYHOTO U
[IOJIHOTO OTBETAa Ha CEMUHAPCKOM 3aHSITUU CTYIEHTY HEOOXOJMMO CEpPhe3HO M OCHOBATEIBHO
MOJATOTOBUTHCA. J[JI1 3TOro OH MODKEH yMeTh paboTarh ¢ Y4eOHOW W JIOTIOJTHUTEIbHON
JUTEPaTypoi, a TakKe 3HATh OCHOBHbIE KpUTEPUHU JUIsl HamucaHus pedepara WK MOATOTOBKU
JOKJIaJia, €CJIM CEMUHAp MPOXOIUT B JaHHOU ¢opMme. B KoHIle 3aHATHSA, MOCE MOABEACHUS €ro
UTOTOB TPENOJaBaTeIeM CTYACHTaM PEKOMEHIYETCs BHECTH W3MEHEHHS B CBOU KOHCIIEKTHI,
OTMETUTh MH(POPMAIUIO, MPO3BYUYABIIYIO B BBICTYIJICHUSX APYTUX CTYACHTOB, JOIOJHEHUS,
c/IeTIaHHbIE MIPETIoAaBaTeIeM U He OTPaKEHHbBIE B KOHCIIEKTE.

B ocBoeHuM AMCHUIIIMHBI MHBATUAAMHU U JIMLIAMHU C OTPAaHUYEHHBIMU BO3MO>KHOCTSIMU
3I0pOBbsl 0OJIBIIOE 3HAYEHHE HMEET HHAMBHyaldbHas y4yeOHas paboTa (KOHCYJAbTallMH) —
JOTIOTHUTENBHOE pa3bsiCHEHHE y4eOHOro MaTepuana.

WunuBuayanbHble KOHCYIbTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (PAKTOPOM,
CHOCOOCTBYIOUIUM MHJIMBUTyaTH3alluu O0yYeHHs] U YCTAaHOBJIEHUIO BOCIIUTATEILHOTO KOHTAKTa
MeXAy INpernojaBaTeieM W O0O0y4arollMMCS WHBAJIWJIOM WM JUIOM C OrPaHUYEHHBIMU
BO3MO’KHOCTSIMH 3/10POBBSI.

7. MatepuajibHO-TEXHUYECKOe o0ecnevyeHue mo AMCHuNInHe (MO1yJI10)

HaumenoBanue CIICIIHAJIBHBIX OCHaH_lCHHOCTI) CIICIIMAJIbHBIX Hepequb JIMIOCH3UOHHOI'O
IIOMELEHUM MIOMELEHUI MIPOrPaMMHOTO 00ECTICUeHHU S
Y4eOHbIC ayIUTOPHH TS MeGenb: yuebHas mebenb 1. Onepanmonnas cucrema MS
HpOBEEHNUS 3AHATHIA TexHuYecKue cpecTBa Windows (© Microsoft
JIEKIIMOHHOTO TUTIA 00y4YEHHS: DKPaH, IPOEKTOP, Corporation).
KOMITBIOTEp 2. UurerpupoBanHoe oducHoe
npunoxenue MS Office (©
Microsoft Corporation).
3. [IporpammMHoOe obecrieueHne Juis
OpraHM3alMy YIIPaBIISIEMOT0 U
Ge3oracHoro nocrymna B MHTepHeT.
4. IlporpammHOe oOecriedeHue IIst
Oe3omacHoit paboTst Ha
KOMIThIOTEPE - GaiinoBsit
AHTUBUPYC, MOYTOBBII AHTHUBUPYC,
Be0-aHTHBHPYC M CETEBOI SKpaH.
Y4eOHbIC ayUTOPUH TS MeGenb: yuebHast meOenb 1. Onepannonnas cucrema MS
HPOBEICHUS 3aHATHI TexHuueckue cpeacTBa Windows (© Microsoft
CEMHHAPCKOTo THUIIA, 00y4YeHHMS: KPaH, IPOEKTOP, Corporation).

2. NurerpupoBanHoe oducHoe
npmwiokerne MS Office (O
Microsoft Corporation).

3. [IporpammHOE 0OECTIEUeHNE IS
arrecTalnu OpTaHM3AIIH} YIPABISIEMOTO H
Oe3omnacHoro gocryna B VIHTepHET.
4. TlporpammHOe oOecTieueHue JIst
6e3omacHoit pabotsl Ha
KOMIIBIOTEPE - (aiinoBbIit

IPYIIOBBIX U MHAWBUAYAIBHBIX | KOMIIBIOTED
KOHCYJIbTallu{, TEKYIIETO
KOHTPOJISA U POMEKYTOUHON




AQHTUBHUPYC, TOYTOBBIA aHTHBHPYC,
Be0-aHTHUBHPYC U CETEBOM IKpaH.
Vuebuble ayautopun A21 u OO6opynoBaHue: BBITSDKHBIC | 1. Onepauwmonnas cucrema MS
A22 HOII JICCH Ky6I'Y mns mKabl xumuueckue, | Windows (© Microsoft
HpOBeIeHNs 1abOPaTOPHbIX 3IIEKTPOILITKE J1abopaTopHsre, | COrporation).
3aHATHIA SIIEKTPOHHBIE Becyl, | 2 VIHTErpHpoBaHHoe opuckoe
CYIIWIBHBIN 1Kad, pacTpoBbIi HPHITOKCHAC MS O.f fice (©
. Microsoft Corporation).
SJICKTPOHHBIH MHKPOCKOIL | 3. IIporpammHOe obOecmieueHne I
CBEPXBBICOKOTO  PA3PCIICHHA | oroyanumm ypaBisemMoro u
JEOL JSM7500F, criektpoMeTp | gesomacroro nocryna B IHTepHET.
DJICKTPOHHOI'O ITapaMarHUTHOIO | 4, [IporpaMMHOE 00CCIICUCHUE JUTS
pesonanca JEOL JES-FA300, | 6esomacHoi paGoTsl Ha
yCTaHOBKA MarHEeTPOHHOTO | KOMIbIoTepe — (hainoBbIid
HambLICHUS Q150T ES, | @HTUBHPYC, OYTOBbIH aHTUBHPYC,
YCTAHOBKA  JUIS  OCAXICHHUS Be0-aHTHUBHPYC U CETEBOM IKpaH.
toakux 1eHOk CCR Copra
Cube ISSA.
JUia  caMmocTosTeNbHOW  paboThl  OOy4aromMXCs  MPEAYCMOTPEHBl  TOMEIIEHMS,

YKOMIIJICKTOBAHHBIC CHGHI/IaHI/ISI/IpOBaHHOﬁ M€6€J'IBIO, OCHAIIICHHBIC KOMHBIOTepHOﬁ TEXHUKOU C
BO3MOJKHOCTBIO TOJIKITIOUEHUST K ceTn «HTepHEeT» M o0ecreyeHneM OCTyra B JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCHUTETA.

HanmMenoBaHue MoMemeHui s
CaMOCTOSITETILHON PabOThI

OcCHAIIEHHOCTh TOMEIIECHUI TS
CaMOCTOSITENILHOW PabOThI

[lepedeHsb TUIIEH3MOHHOTO
MPOrPaMMHOTO 00CCIIeUCHHU ST

o0yuaromuxcst o0yuaromxcs

ITomermenue amst MebGeinb: yuebHas mebenb 1. Onepanyonnas cucrema

CaMOCTOSATENBHOMN PaboOThI Kommiekr  cnenmanusuposansoii | MS Windows (© Microsoft

00y4aromuxcs (YUTaIbHBINA 3a1 | MEOEIU: KOMIIBIOTEPHBIE CTOJIbI Corporation).

HayuHoit 6u6amorexn) O6opyI0BaHHE: KOMITbIoTepHas | 2 VIHTETPHpoBaiiioe opucroe

npuitoxenne MS Office (©

TOXHUEKA € HOMUHOUCHHEM K| \icrogoft Corporation).
MH(OPMAIHOHHO- . 3. IIporpammHoe obecredenue
KOMMYHHUKAIMOHHON CeTH | 11y opranmsanun
«MHTepHET» M JOCTYHOM B | ynpapiseMoro i 6e30macHoro
3JIEKTPOHHYIO MH(POPMALMOHHO- | nocTyma B MHTEpHET.
oOpasoBarenbHyto cpeny BY3a, BeO- | 4. [Iporpammuoe obecrieueHue
KaMepHl, KOMMYHHKAITHOHHOE | VI Oe30macHoi paboThl Ha
obopymoBanue,  obecreunBaiomee | KOMIboTepe  —  aiinoBblii
JOCTYI K CETH UHTEpHET (poBoaHOe | dHTUBHUPYC, TOYTOBBIH

COCIMHEHNE u OecrpoBOIHOE
coenuuenre 1o rexuomorun Wi-Fi)

aHTUBHUPYC, BEO-aHTUBUPYC U
CETEBOU IKpaH.

[Tomemenue s
CaMOCTOSATEINBHON pabOoTHI
oOyuatormmxcs (ayn.203)

Mebens: yaeOHast MeOenb

Kommekt CreluaIn3upOBaHHON
MeOerH: KOMIBIOTEPHBIE CTOJIBI
OO6opynoBanue: KOMITBIOTEpHAs
TEXHHKA C  TOAKIIOYCHHEM K
nH(pOpMaIMOHHO-
KOMMYHHUKAITUOHHON
«/HTEpHET» W JOCTyIOM B
JJIEKTPOHHYIO MH(OPMALIMOHHO-
obpazoBarenbHyto cpeny BY3a, BeO-
KaMephl, KOMMYHHKAIIHOHHO®
o0opyoBaHUe, o0ecreunBaroIee
JIOCTYII K CeTH MHTEPHET (IIPOBOTHOE
COeNMHEHHEe W OecrnpoBOIHOE
coenuHenue o Texuonoruun Wi-Fi)

CECTH

1. OnepannonHas cucrema
MS Windows (© Microsoft
Corporation).

2. UnrerpupoBanHoe oucHoe
npmwiokerne MS Office (O
Microsoft Corporation).

3. IIporpamMmmHOe obecrieueHne
JUISL OpTaHU3aINN
YIpaBIsSIEMOro U 6€30IacHOro
nocryna B IHTepHET.

4. IlporpamMmmHOe oOecTiedeHne
s Oe3omacHO paboTel Ha
KoMmmploTepe —  (aiioBBId
AHTUBUPYC, MOYTOBBIN
AHTUBHUPYC, BEO-aHTUBUPYC W
CETEBOM HKPAH.




