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AHHOTALIUSA
paGoueii nporpaMMbl y4eOHOH AUCHUIINHBI
B1.B.05 HAHOCUCTEMBI. METO/JIbI IOJTYYEHUSA U CBOMCTBA
Hanpagaenue noaroroBku maructparypbl 03.04.02 ®uzuka

esab n3yyeHust QM CHUNINHbBI

[lenssMu OCBOCHUSI TUCHUILIMHBI SBIISIIOTCS. TIOJYYEHHE CBEICHHH M 0a30BBIX 3HAHHH O
HAaHOCHCTEMaX, NPUHIUNAX (OPMHUPOBAHUA CTPYKTYpPHl HAHOCHUCTEM, B TOM 4YHCIE, JUIA
MHOTOKOMIIOHEHTHBIX CHCTeM M (PHU3WYECKOW CYIIHOCTH SBJICHUH, TNPOUCXOIAIINX B
HaHOCHUCTEMAX HA OCHOBEC HpI/I3HaHHBIX HOJIO)KCHI/Iﬁ TGOpI/II/I nu HpaKTI/IKI/I, KOTOpBIMI/I JOJI’)KHBI
PYKOBOJICTBOBATbCSl MAaruCTPaHThl, MPU MCCICAOBAaHUU M HMHTEPIPETAUUN CTPYKTYpbl H
CBOMCTB HAHOCHCTEM.

Mecro nucuuniuebl B cTpykrype OIIOII BO marucrparypsl

Hucnunnuna «Hanocuctembl. MeToasl TMOMy4YeHUS W CBOMCTBa» BXOJUT B IaKeT
muciumuiiH - Oi1oka 1 gopmupyromux ¢dyHIameHTalbHOe 00pa3oBaHHE MAarucTpoB IO
HanpasneHuio 03.04.02 ®dusuka. [Ipoduns «Duszmnka momynpoBoaHUkoB». WU3ywaerca Ha 1
Kypce Bo 2 cemecTpe.

Hucnunnuna «Hanocucrembl. MeToapl MOTyYeHUS U CBOMCTBA» SBJISIETCSI OCHOBHOM ISt
W3YYCHHS JUCHUILTUHBI «DU3HMKa IMOJYIPOBOJHUKOBBIX MPHOOPOB», KOTOPBIC YHUTAIOTCS
NapajuIeIbHO UIIH MO3KeE.

Jannas JOuMCUMIUIMHA TpU3BaHa BbIpabOTaTh MpodeccuoHaIbHbIE KOMIIETEHIINUH,
CBS3aHHBIE CO CIOCOOHOCTBIO HCIOJb30BaTh TEOPETUYECKHE 3HAHHUA B 00JacTH 0OLIe
(bu3KMKYM, KBAHTOBOM MEXaHUKH, TEOPETUYECKON (DM3UKH, aTOMHOM (DU3HMKHU, CTATUCTUYECKOU
(bu3HKY 1S pelieHHns] KOHKPETHBIX MPAaKTUYECKUX 3a/1a4 Ha puMepe (U3HKHA HAHOCHUCTEM.

MarucTpaHThl, U3ydalue JaHHYI0 AUCHUIUIMHY, JODKHBI UMETh CBEICHHS U 0a30BbIC
3HaHUS O CTPYKType KPHUCTAJUIMYECKUX CUCTEM, THIAX CBSI3U aTOMOB B KOHACHCHPOBAHHBIX
cpelax, CTPOEHUHM aTOMOB M MOJIEKYJl B 0ObeMe 3HaHMH Kypca oOmiei (u3MKu, KBAaHTOBOMN
MEXaHUKH, CTAaTHCTHYECKHUX 3aKOHAX pachpeiesieHus, 3aKOHaX COXpPAaHEHUS DHEPIruw,
MMITyJIbCa 1 MOMEHTA UMITYJIbCa, OCHOBaX KBAHTOBOTO ONMMCAHUS YaCTHII.

Jannas jaucHUIUIMHA sBIsAeTCS 0a30BOM it u3ydeHust guciuiuinH:  «Dusmka

HOJYTIPOBO/IHUKOBY, «Duznka pubOpoOBY, «OCHOBBI
PEHTI€HOCTPYKTYPHOT'O aHAIIU3a)
B T1abn. 2.1, 2.2 npuBeneHbl Ha3BaHUS NPEIMETOB U Pa3JIeNIOB, KOTOPbIE HEOOXOIUMO

YCBOUTH JIA U3YUCHUS JUCHUIIIINHBI «Hanocucremsl. MeToabl MOJIYy4YCHHUA U CBOICTBaY.

MOJIYITPOBOAHUKOBBIX

3. Pe3yabTaThl 0OCBOEHHS TUCHHIIJIHHBI (MOTYJIsA)

Kon HanmeHnoBanue HNuauxarop B pesyJjbTare ocBoeHUsA
KOMIIETE KOMIICTCHIIUU OOCTUKCHUSA AUCHUIIJIUMHBbI
HIHH KOMIIeTeHIIU T o0yuarumuiics 10J1KeH
YK-2 Pa3paboTka n peamuzanus Crioco0OeH IpUMEHSTh NIK onki.
MIPOEKTOB (hyHIaMeHTaIbHbBIE 3HaeT TEOPUIO0 U OCHOBHBIE
3HaHUS B 00J1aCTH 3aKOHBI B 001aCTH
(U3HUKY 715 peleHus €CTECTBEHHOHAYYHBIX
Hay4HO- JOUCHUITIINH
HCCIIEeI0BATEIbCKUX MK onxi-2.

3a7a4, a TAK)KE BIIaJIETh
OCHOBAMH II€IaTOTHUKH,
HEOOXOIUMBIMH IS
OCYIIECTBICHUS
MPENoaBaTeNbCKOM

YMeeT ucnonb3oBarh
CCTCCTBCHHO-HAYYHbIC
3HAHUS TPA 0OBSICHEHUHN

JKCIIEPUMEHTOB, pe)JJu

CHUA

pod)eCCHOHAIIBHBIN 3a71a4.
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JIESITENLHOCTH; MK ornki-3.
Bnaneer ocHOBaMu
MeJIarOTHKH,
HEOOXOAMMBIMH 115
OCYIIECTBJICHUS
MIPETO0/1aBaTEIbCKOM
JESTENIbHOCTU U paGoThl B
HAy4YHBIX TPyNMax.

IK-1 CnocobHoctb camocrositenibHO | I1K-1.1. 3HaeT ocHOBHBIE | Biameer HaBbIKaMu OpaTh
CTaBUTb KOHKPETHBIC 3a/1a41 cTpaTeruu OTBETCTBEHHOCTb 3a
HAYYHBIX UCCIIEAOBAHUI B HUCCIIEOBAHUN B MTOCJIEACTBHS CBOUX
obnactu (U3UKU U pelIaTh UX | BEIOpaHHOM 00JacTH PeIeHNH, KaCAIOMIHXCS
C TIOMOIIBIO COBPEMEHHOMN (U3HKY, KpUTEPHUH pOdEeCCHOHATBHOI
anmnapaTtypsl U 3¢ deKTHBHOCTH, NESTeTbHOCTH
HH(bopMauI:IOHHHx OTpaHUYCHUS VMeeT IpHHUMATS PelIeHu s
TEXHOJIOTHH C } MIPUMEHUMOCTH. B chepe cBOEHH Mpo-
HUCIIOIL30BAaHMEM HOBEUIIIETO [IK-1.2. Ymeer (beccHoHAMBHO
OTEYECTBEHHOTO H BBIJICIIATH U EATETbHOCTI,
3apy0OeKHOTO OIbITa CHUCTEMAaTU3UPOBATH BBICKA3BIBATD,

OCHOBHBIC 1IN

9 000CHOBBIBATh U OT¢TAUBAT
HCCIICIOBAHUH B
BBIOpaHHOMW 00J1aCcTH CBOTO HOSHIHIO 1O
(DM3UKH, MIRIEKATS BOIIpOCaM, KacaIOH:[‘IIMCH
HH(OPMAIIHTO 13 npodeCcCHOHATBHOM
PA3IMYHBIX HCTOUHHKOB, | ACATCIPHOCTH.
BKIIOUAs CnocoOHOCTb MPUMEHSITS H:
TIEPHOAMYECKYIO TIeYaTh NPaKTUKE YMEHHS U [HABBIKY
U DJICKTPOHHBIE B OpTaHHM3aIliy
KOMMYHHKAIUH, UCCIICIOBATEIbCKHX|H
IPECTABIATE €6 B MPOEKTHBIX PaboT, drmocobe
TTIOHSITHOM BHUJIC U CaMOCTOSITEIILHO
3¢ hekTHBHO OpraHMU30BBIBATH U
HCIIOJIb30BaTh. HPOBOIMTH HAYYHBI(
I1K-1.3. Bnageer WCCJIEIOBAHMS U BHEIPATE
HaBbIKaMH HUX pe3yJIbTaThl B KaHeCTBE
aHAUTHICCKOM YJIeHa WU PYKOBOINTENS
nepepaboTKH MaJIOro KOJIJIEKTHBA
nHpopmanuu,
MPOBEACHUS
HUCCIIETOBAHUHN C
IIOMOIIBIO COBPEMEHHOM
anmaparypsl 1
MH()OPMAIIMOHHBIX
TEXHOJIOTHI, 0000IIEHNS
U MIPEACTABICHUS
pe3yIbTaTOB,
MOJTYYEHHBIX B MPOIECCE
perieHus 3aaa4y
HCCIICIOBAHUS

[K-2 CrocoOHOCTH MIaHUPOBATh U WK k2.1 Cnioco0eH k abcTpakTHOMY

OpPTraHU30BBIBAThH (PU3HUECKHE
UCCIIEJOBAaHHS, HAyYHBIC
CeMUHapbl ¥ KOH(PEPEHIIUU U
BECTHU MPETOIaBAaHHE 110

HNmeeT HaBBIKH
BJIAJICHUS] HEOOXOAUMOMI
uHpopmanuen u3
COBPEMEHHBIX

MBIIUICHUIO, aHAJIU3Y
CHUHTEC3Y, T'OTOB K
CaMOpPAa3BUTHUIO,
camMopcaim3alnuu,
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JIOTIOJTHATEIBbHBIM
0011e00pazoBaTebHBIM
porpaMMam

OTEUYECTBCHHBIX U
3apyOeKHBIX
HMCTOYHUKOB B
n30paHHOM 00JaCcTH
WCCIICTOBAHMS; BIIAJICHUS
METOIUKON
TUTAHUPOBAHUS U
pa3paboTKu HAYYHOTO
IKCIIEPUMECHTA;
MIPOBEICHUS] HAYYHOTO
IKCIIEPUMECHTA;
METOJIaMU
MOJICTTUPOBAHUS
Pa3IUYHBIX (PU3HUECKUX
CUTYyalMil; BIAJCHUS
COBPEMEHHBIMH
MIPUKJIAIHBIMH
MporpaMMaMu JiIst
M3Yy4YeHHs 00bEKTa
HAy4YHOTO MCCIICIOBAHUS;
BJIQJICHUSI METOJaMHU
paboThI B pa3IMyuHbIX
OTIepaIMOHHBIX
CUCTEMaX, C HAyYHBIMH
0asaMU JaHHBIX.

MK k2.2

Brnaneer HaBbikamMu
a0CTPaKTHO MBICITUTH,
aHAJIM3UPOBATh,
CUHTE3UPOBATH
MOJIy4aeMyto
nH(pOpMaLHIO;
HaBbIKaMU JIeTIaTh
3aKJTFOYCHUS U BBIBO/IBI,
HaBbIKaMU U METOAAMHU
MOCTPOCHUS PUINIECKHUX
MOJIEJIEN Ha OCHOBE
MTPOBEICHHBIX
HCCIIEIOBAHUM U
MOJTy4YEHHON
nH(pOpMaIHH.
NIK nx-23
3HaeT crocoObl
OpTaHHU3AIMH HAyIHBIX
CEMHUHAPOB H
KOH(EPEHIHi, yMeeT
IJIAHUPOBATH U
OpraHU30BBIBATH
Hay4YHbIC CEMUHAPHI U
KOH(EPEHIIHH.

HCIIOJIB30BAHHUIO TBOP

HECKOI0

noTeHIMalIa I pEHICHU

3aga4 npodeccroHay
JESITeBHOCTH; CIIOCO
UCTIONIB30BAaTh B
poeCCHOHATTEHOM
JESITeIbHOCTH YIITyOJl
(yHIaMeHTaIbHbIE 3H
IIOJTy9eHHBIE B 001aCT
bus3uKu.

,HOM
DeH

CHHBIC
aHus,
)51

Coaep:xaHue IMCUMILINHBI

Taoauua 5.1
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PA3JEJIBI MOAYJIN) ANCHUIIJIMHBI B CEMECTPE

Jlexmmm, (qacer)

IIpakTrHueckue 3aHsATus
(ITP), uac

C PC enuHHMIIBI (Yachl)

Bcero, gac

Moayans 1. Beenenune. UcTopusi pa3BUTHS HAHOTEXHOJIOTHH.
IIpuopuTteTHble HANPaBJIeHUsI HAHOTEXHOJI0THH. OCHOBHBbIE
HAY4YHble TEPMHHBI U ONpe/ieIeHUs

w

Tema 1.1. TloHsATHE HAHOTEXHOIOTUNA

16

18

44

Tema 1.2. Pa3zButue HaHotexHoJsiorui. [IpuopurerHoie
HaIpaBJIEHUs HAHOTEXHOJIOTUU. Pa3HOBUIHOCTH HAaHOMATEPHAJIOB!
KOHCOJIUMPOBAaHHBIE HAHOMATEPHUAJIbl, HAHOTIOTYITPOBOAHHKH,
HaHOIIOJIMMEPBI, HAHOOMOMAaTepHalTbl, (PyJIepeHBI U TYOYIIsIpHBIE
HAaHOCTPYKTYPBI, KaTaIU3aTOPbl, HAHOMIOPUCThIE MaTepUaibl U
CYIIPaMOJIEKYJIIPHBIC CTPYKTYphl. HaHOUaCTHIIBI (HAHOTOPOIIIKH).
Hayka o manopasmepHbix 00bekTax (nanoscience).

Tema 1.3. EcrecTBeHHBIE I'paHULIBI PA3BUTHUS CYILLECTBYIOIEH
MHUKpPOJIEKTPOHUKHU. KBaHTOBBIE sIMbI, IPOBOJIOKH U TOUYKHU.

Tema 1.4. Co3znanne HAaHOOOBEKTOB 110 IPUHLIUIIAM «CBEPXY —
BHU3» U «CHU3Y — BBepx». DaHTacTHyeckne BO3SMOKHOCTH
HaHOTeXHOJIOTHUH. OCHOBHBIC HAYYHBIE TEPMUHBI U ONIPEACTICHHS
(HaHOMAaTepHUAabl, HAHOTEXHOJIOTHsI, HAHOTUATHOCTHKA,
HAHOCHCTEMOTeXHUKa). DyHIaMeHTaIbHbIC TIPOOJIEMbI HHIYCTPUN
HaHOCHCTEM.

Monayab 2. HaHOTeXHOJIO0THH «CBEPXY — BHU3)

Tema 2.1. ®opmupoBaHue TBEPIOTEIBHBIX HAHOKIACTEPOB.
TBepaoTenbHbIE XUMUUECKHE PEAKIIUH.

Tema 2.2. MexaHOXMMHUYECKHUE NTPEBPAILIECHUS. Y JapHO- BOJHOBOI
cuHTe3. HaHocTpykTyprpoBaHue 1o JeHCTBUEM JIaBIICHUS CO
casuroM. HaHocTpykTyprupoBaHue yTeM KpUCTAILIU3AluU
amopHBIX CTpYKTYyp. KommakTipoBanue (KOHCOMUIAINS)
HAaHOKJIACTEPOB

Monayab 3. OCHOBBI HAHOTEXHOJIOTHH KOHCOJIHIMPOBAHHBIX
MaTepHaJIoB

Tema 3.1. [TopomikoBbie TexHONOTUH. KOHIEHCAIIMOHHBIN METO
(meTon I'nefitepa). BeicokodHepreTHYECKOE H3MENbYCHHUE.
MexanoxuMmuueckuil cuHaTe3. [limazMoxumuaecknii cuaTes. CHHTE3
B YCJIOBHSIX YJIBTPAa3BYKOBOI'O BO3JAEUCTBUS. DIEKTPUUECKUM B3PBIB
MPOBOJIOYEK. MeTObI KOHCOMUAIUN. DIEKTPOPA3PAIHOE
criekanue. IHTeHCHBHAs TutacTHueckas nedopmanus (KpydeHue
110/ BBICOKHM JaBJIEHHEM, PABHOKAHAJIBHOE YTIIOBOE MPECCOBAHME).

Tema 3.2. K oHTponmpyeMast KpUCTAITH3AIHS U3 aMOP(HHOTO

cocTosiHUs. TeXHOIOrusl HAHOCTPYKTYPUPOBAHHBIX IJIEHOK U
MTOKPBITHI . TEPMUYECKOE UCTTAPCHUE, HOHHOE OCAXKIICHHE,
OCaXKJICHUE W3 Ta30BOH (Pa3bl, UMITYJILCHOE DJICKTPOOCAKICHNUE,
ra3oTepMHYECKOE HAMBLICHUE, TEPMUUECKOE Pa3I0KEHHE.

Tema 3.3. OCHOBBI HAHOTEXHOJIOIMH TOJIyIIPOBOIHUKOBBIX
MaTepuanoB. MoseKyssipHoyueBasi SNUTakcus. MexaHu3Mbl pocta
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HaHorieHOK o Ponpmepy- Bebepy, @panky- Ban gep Mepge,
KpacranoBy- Ctpanckomy. Metoast CVD u PCVD. Texnomorus
MOJIYYEHHS TTOJTYTIPOBOTHUKOBBIX KBAHTOBBIX TOYECK.

Tema 3.4. OCHOBBI TEXHOJIOTUH MOJUMEPHBIX, TIOPUCTHIX,
TpyOUaThIX U OMOJOTHYECKUX HaHOMaTepHaioB. [ nbpuaHbie n
CyNpaMOJIeKyJsIpHbIC MaTepraibl. HaHOTIOpHCThIE MaTepuabl
(Monexynsipabie cuta). TpyOuarsie HaHOMaTepHaibl. [lorMepHbIC
HaHoMaTepHuayibl. HaHomMaTepuabl, mojay4YeHHbIE METOIOM
CaMOCOOpPKH.

Moayanb 4. OcHOBHBIE METO/IbI CO3AHUSA HAHOCTPYKTYP 3

Tema 4.1. OcHOBHBIE METO/IbI CO3JJaHUSI HAHOCTPYKTYP:
JIEKTPOHOJIUTOTpadusi 1 HAHOMMIIPHHTUHT, JIOKAIbHS AIUTAKCUS U
SMUTAKCHUS TOBEPXHOCTHO HANIPSKEHHBIX CTPYKTYP,
caMo(opMHUpOBaHKE U CUHTE3 B MaTpUIax (TEMILIATHBIN CUHTE3),
30HJI0BBIE METOBI JIUTOTpaduu.

Tema 4.2. MeTo JTOKaJIBbHOTO 30HI0BOTO OKUCIIEHNS. PU3UKO-
XUMHAYECKUE OCHOBBI METOA JIOKAJIBHOI'O 30HI0BOI0 OKUCIIEHU.
Oco0EHHOCTH CO3IaHHUS AIEKTPOIPOBOISIINX 30HIOB.

Tewma 4.3. Kuneruka npoiiecca JOKaJIbHOTO 30H0BOI0 OKUCIICHHUS
MOJIyIIPOBOIHUKOB U CBEPXTOHKHX METAINIMYECKHUX TUIEHOK. MeTo
(hopMUPOBaHUS TUAICKTPUICCKON TUICHKH, MOAYTHPOBAHHOMU IO
tonuHe. Mcnonbp30Banue METo1a JIOKaIbHOTO 30H0BOTO
OKHUCJICHUS JUTsl CO3/IaHUsI HAHOCTPYKTYP U SJIEMEHTOB
HaHODJICKTPOHHUKH.

Moayb 5. Oco0eHHOCTH HAHOCTPYKTYPbl HAHOMATEPHUAJIOB 4

Tema 5.1. O6mas xapakrepuctuka. Kimaccudukarnms
KOHCOJIMMPOBAHHBIX HAHOMATEPUAJIOB M0 COCTaBY,
pacrnpeesieHu0 1 opMe CTPYKTYPHBIX COCTABIISIOIINX.

Tema 5.2. 3epHa, CJIOH, BKJIIFOYCHHS U ITOPBI B KOHCOJIMAUPOBAHHBIX
HaHOMAaTCpHajax.

Tema 5.3. JleexThl, MOBEPXHOCTH pa3zenia, MOrpaHUIHbIE
cerperaiuu. @akrop Jedas— Yomiepa.

Tema 5.4. CTpyKTypa HOJTMMEPHBIX, OMOOTHYECKUX U YTIIEPOJAHBIX
HaHoMarepuanos. HaHonmonumepHsle, CynpaMoieKyIsipHbIe,
HaHOOHMOJIOTMYECKHE U HAHOTIOPUCTBIE CTPYKTYpbl. OCHOBHBIE
THUIBI MAKPOMOJIEKYJIIPHOU apXUTeKTyphl. Temmare (11a0ao0HbI).
CynpamornekyisipHble CTPYKTYpbl. TyOysipHbIE U TyKOBUYHBIE
cTpyKTyphl. [Iporiecchl caMocOOpKH.

Monyab 6. ®u3nyeckue CBOiiCTBA HAHOMATEPHAJIOB. 11
PasmepHblie 3¢ eKThl.

Tema 6.1. BBenenue. OcHOBHbIE OCOOEHHOCTHU TPOSBICHHUS
pa3MepHbIX 3(h(HEeKTOB B HAHOMaTepuasiax. JIEKTPOHHOE CTPOSHHE
HaHoMmartepuasioB. KBanToBble 3 (EKTHI.

Tema 6.2. ®a3oBble paBHOBECHS U TEPMOJIUHAMUKA
HAaHOMAaTEpHAaJIOB.

Tema 6.3. @OHOHHBIN CHEKTP U TEIUIOBBIE CBONCTBA
HAaHOMATEPHAJIOB.

Tema 6.4. IIpoBoAMMOCTB, OITUYECKUE XaPAKTEPUCTHKH,
IUAJIEKTPUYECcKask IPOHULAEMOCTb U TEMJIONPOBOIHOCTh
HAaHOMATEpPHAJIOB.

Tewma 6.5. [lepkonsiimoHHast TPOBOIUMOCTD U TUTA3MEHHBIN
pPE30HaHC B HAHOMATEPHUAJIOAX.

Tema 6.6. CTpykTypa, JEKTPUUECKHE U ONTHICCKHUE CBOMCTBA
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IJICHOK aMOP(HOT0 aIMa30Io100HOTO yriaepo/ia, CoAepKaIIIX
HaHOKJIacTepsl cepebpa (a-C:H<Ag>).

Tema 6.7. CTpyKTypa, 2JEKTPUUECKHUE U ONITUYECKUE CBOWCTBA
amopdHbIxX 1ieHok XCII, noay4eHHbIX pa3HbIMU METOAAMHU.
Hanorerepomopdu3m aMop(HBIX CTPYKTYDP.

Tema 6.8. MarauTHbie CBOMCTBAa HAHOMATEPUAJIOB. TMAMAarHETHUKH,
napaMarHeTHKy, GeppoMarHeTHKH, aTueppoMarHeTUKIH,
dbeppumarnetuku u ¢pepputsl. CynepnapaMarHUTHOE COCTOSIHHE.
MarHuToKagopuyecKuii 3P PexT.

Tema 6.9. Mexann4eckne CBOMCTBa HAHOCTPYKTYPHBIX
matepuaiioB. [Ton3ydects. Bs3kocts (BHyTpeHHEE TpEHUE).
Heynpyrocts. TBepaoCTh, MPOUYHOCTD, MIIACTUYHOCTD, YIIPYTHE
XapaKTEPUCTHUKHA HAHOMATEPHAJIOB.

Tema 6.10. TeopeTuueckoe paccCMOTPEHHUE MEXaHU3MOB
nedopmaruu HaHomaTepuanoB. OCHOBHBIE pe3YyJIbTATHI.

Tema 6.11. CtabunbHOCTh HAHOCTPYKTYP. Poct 3epen. Auddysus.
OO01ire 3aKOHOMEPHOCTH, POCTa 3epeH (PeKpUCTAIIH3alUH) B
HaHoMaTepuasiax. PeakironHas criocooHocts. Karamus.

Mopnyas 7. [IlpuMeHeHHe HAHOMATEPHAJIOB 4

Tema 7.1. Benenue. [IpuMenenue KOHCTPYKIIMOHHBIX,
WHCTPYMEHTAIBHBIX U TPUOOTEXHUUECKUX HAHOMATEPHAIIOB.
[IpumeHeHne NopucThIX HAHOMATEPUAIOB U HAHOMATEPHATIOB CO
CHEIMATLHBIMY (PH3UKO- XUMUYCCKIMH CBOHCTBAMU.

HEOOXOAMMBbIX JIJIsl OCBOCHUS M CIUIIMHBI (MOIYJIs1)

Hroro 54 | 34 | 101 | 216
5. Oo0pa3oBaTte/ibHbIE TEXHOJOTUH
Nerr.1. | Tema mporpamMmsl qucuuIuinHabel | [IpuMeHseMble TEXHOIOTHI Kon-Bo
ayJInT.
4acoB
1 Beenenne. Hcropuss pa3sBUTHSA | KIACCUUYECKOE TPaJULIMOHHOE; 10
HaHOTEXHOJIOTUH. JICKIIMOHHOC 06y‘ICHI/IC
2 [Ipuopurernsie HAIIPaBJICHUS | KJIACCUYECKOE TPaJULIMOHHOE; 12
HAaHOTEXHOJIOTHH. OcHOBHBIE | IEKIIMOHHOE  OOy4YeHWe,  HarJsIHbIC,
Hay4HbIE TEPMUHBI U | IpOrpaMMHUPOBAHHBIE
OnpeIeIeHUs
3 OCHOBBI HAHOTEXHOJIOTHH | KJIACCUYECKOe TPaJULIMOHHOE; 12
KOHCOJIUIUPOBAHHBIX JNEKIUOHHOe  oOydeHue,  BepOabHbBIE
MaTepHaJIOB (aynmno)
4 OCHOBHBIE METO/IbI CO3/IaHUS KJIACCUYECKOE TPaJULIMOHHOE; 12
HAHOCTPYKTYD. JICKIIMOHHOEC 06yquHe, HarjstaJHbIC,
MPOrpaMMHUPOBaHHBIE
5 Oco0eHHOCTH HAaHOCTPYKTYPBI KJIACCUYECKOE TPaJULIMOHHOE; 13
HAHOMAaTEPHUAJIOB JICKIIMOHHOEC O6yquHe, CaMOCTOATCIIbHaA
pabota
6 dusnueckue CBOMCTBA | KJIACCHYECKOE TPaJULIMOHHOE; 14
HaHOMAaTEPHUAaJOB. PasmepHbie | neknnoHHOe o0ydeHne, caMooOydeHue
2 heKTHI.
7 [TppMeHEeHHe HAaHOMATEPHATIOB KJIACCUYECKOe TPaJUIIHOHHOE; 15
JEKIIMOHHOE 00yUYeHHUE, TUCTAHIIHOHHBIC
6. Ilepedyensb pecypcoB HHGPOPMALMOHHO-TEIEKOMMYHUKAUMOHHOU ceTH «HTEepHeT,




MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepannu
OI'BOY BO «MHrymcknii rocyiapcTBeHHbI YHUBEpPCHTET
®U3NKO-MATEMATHYECKHUM dakyabTer

S~

b

Ha3BaHnue pecypca CcpLaka/mocTyn
DnexkTpoHHas Oubnmoreka onnaiiH «EmuHoe okuHo K | http://window.edu.ru
00pa3oBaTelIbHBIM pecypcam
«O06pazoBaTenbHbIi pecypc Poccumy http://school-collection.edu.ru
denepanbHbIii 00pa3oBaTeabHBIA HOPTAI: yupexaenus, | http://www.edu.ru
nporpammel, craiaaptsl, BY3b1, tectol EI'D, THA

denepanbHbIi HCHTP uHopmanuonno- | http://fcior.edu.ru
obpazoBarenbHbIX pecypcoB (PLINOP)

Pycckas BupTyaibHas OuOIHOTEKA http://rvb.ru

ExxenenenpHuk Hayku W oOpasoBanusi FOra Poccum | http://old.rsue.ru/Academy/Archive
«AKamemMus» ndex.htm

Hayunas anekrponHas Oubanoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0nbmoTeyHas cucrema [IPRbooks http://www.iprbookshop.ru

DJIeKTPOHHO-CIIPABOYHAsI CHCTEMa TOKYMEHTOB B cdepe | http://www.informio.ru
oOpazoBanus «MupopmMHIO»
Wudopmanmonno-npaBoBas  cuctema «Koncynbrant- | CeTeBass BepcHs, IOCTYIIHA CO B

TLTIOCY KOMITBIOTEPOB B KOPIIOPATUBHOM Cf
WNurl'y
DIeKTPOHHO-0MOIroTeuHas cuctema «tOpaiT» https://www.biblio-online.ru
7 @®opMBbI TEKYIIET0 KOHTPOJISI
' Pabota y 10CKH; KOHTPOJIBbHBIE, CAMOCTOSITEIILHBIC PA0OTHI.
8 ®opma NPOMEKYTOYHOT0 KOHTPOJIS - DK3aMCH

Pa3pa6orumk: 1.¢-M.H., npodeccop kadenapsl «Puszukay Matues A. X.
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