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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucunmmna «HaHosmekTpoHMKa B 00pa3oBaHMM» OTHOCUTCS K JIUCIHHUIUIMHAM YacTH,
dbopMHUpyeMOil ydacTHUKaMU OOpa30BaTENbHBIX OTHOIICHHWH, bioka 1. Jlucumrumnbl (MOMYIH)
BapUaTUBHOIO MOAYJs Y4eOHOrO IIJaHa OCHOBHOM TMpOQecCHOHANbHON 00pa3oBaTenbHOM
IPOTPaMMBbI BBICIIETO OOpa30BaHUs — MPOrpaMMbl OakaiaBphara IO HAINPABICHHIO IOJTOTOBKU
44.03.05 Tlemarornyeckoe oOpa3oBanue (C ABYMs NPO(UISIMH TOJIrOTOBKH), HAIpPaBICHHOCTb
(mpoduip) obpazoBarenbHOM porpamMmbl «Du3nka. MaremaTrkay, OUHON (GOpMBI OOYUICHHUS.

JucuuruiiHa onupaeTcs Ha pe3yabTaTbl 00yueHus, chOPMUPOBAHHBIE B PAMKAX IIKOJIEHOTO
Kypca «DPU3nKa» UM COOTBETCTBYIONIMX JUCIUIUIMH CPEIHETO MPO(ECCHOHAILHOTO 00pa30BaHMs,
a TaKkKe psaa JUCHUIUTMH y4eOHOTO TUTaHa, M3YYCHHBIX o0yJarommmucs B 3-6 cemectpax: Ob0mas u
JKCIIepUMeHTanbHas ¢pu3uka, TeopeTnueckas Gpusmka.

1. IlepeyeHr  MJIAHHPYEMBIX  Pe3yJbTATOB
pe3yJIbTaTOB) MO JAMCHUILIMHE

Leabro ocBoeHHs TUCHHUILTUHBI «HaHO31eKTpOHNKA B 00pa30BaHUMY SIBISIETCS MMOATOTOBKA
OakanaBpa, BIIAJICIOIIETO COBPEMEHHBIMU TEOPETUUYECKUMH 3HAHMSAMH, METOJAMH Hay4dHO-
UCCIICIOBATEIILCKOW pabOThl W TPUKIAJHOW JEATEIPHOCTH B paMKax MeJIarormyeckoro
o0pa3oBaHus B 001acTU (PU3UKH.

3ajgaveil OCBOCHUS JMCIUIUIMHBI SIBISICTCS IOJYYCHHE CTYyJICHTaMH HaOopa 3HAHMHIA,
YMEHUH H HaBBIKOB MO (DU3MYECKMM OCHOBAM HAHOTEXHOJIOTUH, KOTOpBIE O0ECIeYHBAIOT
MIOJTHOIIEHHOE OCBOGHUE OCHOBHBIX MOHSITHH, METOJIOB U COBPEMEHHBIX OCHOB HAHOTEXHOJIOTHH.
[IpenycmarpuBaeTcss MOMy4YEeHHE CTYIACHTaMHU CBEJCHHMH O HAHOCTPYKTypax M HaHOMaTepHajax.
Hpyras 3amava jaucuuruinHbl «HaHOAJeKTpoHWKa B 00pa3oBaHUW» COCTOUT B H3JIOKEHHU
TEOPETUYECKUX METOIOB ONHCAaHUS (PU3UYECKHX CBOWCTB HAHOAJIEKTPOHHBIX cHcTeM. M3yuenme
JMCIUTUTMHBI JACT CTYACHTY 3HaHUS O MOJICIISIX COCTOSIHMM B HAHOCHCTEMAX M HAHOCTPYKTYpax.

[Iponiecc m3yuenust mucuuiuimHbl «HaHOPmekTpoHMka B 00pa3oBaHMM» HAmpaBlIeH Ha
pacuIpeHre HaydyHOro Kpyro3opa M 3pyIHUIIMHA CTYJCHTOB Ha 0a3e M3y4CHHUs (PU3UYECKUX OCHOB
HAHOAJIEKTPOHHUKH.

B pesynbrate OCBOCHHs MporpamMmbl OakaiaBpuara OOYYArOIIUICS JOJDKEH OBJIAJICTh
CIIEAYIONIMMHU pe3yibTaTaMu 0OydeHHs 1o aucuuruinHe «HanosnmekTpoHuka B oOpazoBaHun» (B
TaOJIUIIC MIPEJCTABICHO COOTHECCHUE 00pa30BaTEIbHBIX PE3YIbTATOB OOYYCHUS 10 AMCIUILIMHE C
WHIMKATOPAMH JTOCTHYKCHHSI KOMITCTCHIHIA):
KomnereHIus 1 MHIUKATOPBI €€ JOCTHKEHUS B

o0yyenust (oOpa3oBaTeIbHBIX

O6p330BaTeJ’ILHLIe PE3YIbTAaThl AUCHUIIIINHBI

JUCLUTIIINHE (aTansl popMHpOBaHUS IUCHUIUIMHBI)

3HaeT yMeeT BJIaJIEeT

VYK-1. CnocoOeH oCyIecTBIATh MOUCK, OP-13naer | OP-2 ymeer OP-3

KPUTHYECKHUI aHAJIN3 U CHHTE3 HH(pOpMaIu, TEOPETUYECK | OTHCHIBATH BIIafIeeT

MPUMEHATh CUCTEMHBIM OJXO/ JJIs PELICHUsI | M€ OCHOBBI HaHOCHUCTEMBI, | criocobaMu

MOCTABJICHHBIX 3a/1a4. HAHODJIEKTPO | IPHOOPHI U pacuéra

VYK-1.1. [leMoHCTpUpYeT 3HaHUE OCOOCHHOCTEH | HUKH, yCTpOMCTBa XapaKkTepucT

CHCTEMHOTO ¥ KPUTHUECKOTO MBIIIUICHHS, HAHORJIEKTPOH | MK

apryMEeHTHPOBaHHO (POPMHUPYET COOCTBEHHOE UKU; HaHOCHCTEM,

CyXXJIEHUE U OLIEHKY WH(POpMAINH, TPUHAMALET npuOOpoOB U

000CHOBaHHOE PELICHHE. YCTPOICTB

VYK-1.2. Ilpumensiet noruyeckue GopMmsl U HaHOXJIEKTPO

IpOLEAYpEL, CIOCOOEH K pedIeKCUu 10 MOBOAY HUKH.

COOCTBEHHOM U 4Y>KOH MBICITUTENbHOMN

JesITeTbHOCTH.

VYK-1.3. AHanu3upyeT UCTOYHHUKHU

MH(OPMAIINY C LIETbIO BBISBICHUS HX

MIPOTHBOPEYHI 1 TIOUCKA IOCTOBEPHBIX

CY’KJICHUH.




2.  OO0bém IMCUMIIMHBI B 32a4€THBIX eJUHULAX C YKa3aHHEM KOJHYeCTBa aKaJeMUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy 00yyaluuxcs ¢ npenojaasaresiemM (1o BUaIam
Y4eOHBbIX 3aHSATHIT) 1 HA CAMOCTOATEIbLHYI0 padoTy 00y4arommxcst

VYyebnbie 3aHATHS
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3.  Coaep:xxaHue JUCHUIJIMHBI, CTPYKTYPHUPOBaHHOE MO TeMaMm (pa3jejaM) ¢ yYKa3aHHeM

OTBEJEHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B Y4eOHBbIX 3aHATHI
3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJIUUECMEA AKAOEMUUECKUX UACO8 U
61006 yUEeOHBIX 3aHAMULL

KonuuecTBo yacos no ¢popmam
OpraHu3anuu o0yyeHus
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7 cemecTp
Tema 1. TexHOIOrMM HAHOYACTHUI U UX IPUMEHEHUE. 2 2 0 4
[lepcneKkTHBHBIE HHCTPYMEHTHI HAHOTEXHOJOTHI
Tema 2. HanocTtpykTypsl. HaHOMeTprueckre apXuTeKTyphl: 2 2 0
BO3HUKHOBEHHE 3P(PEKTUBHON HEKPUCTATIINYECKON 4
OpraHu3ali AaTOMOB B HAHOCTPYKTYpe
Tema 3. HaHOTEXHOIOIMH N3TOTOBJICHUS 2 4 0
MOJTyIIPOBOJTHUKOBBIX HAHOCTPYKTYp. M3yueHue 5
HAHOCTPYKTYPHI C UCTIOIH30BAHNEM 3JICKTPOHHO-TTYIEBBIX
TEXHOJIOTUI
Tema 4. Opranndeckre HaHOKOMITIO3UTHbIE MEMOPaHBI C 2 2 0
HEOpraHMYECKUMHU J00aBKaMH IS IIPOLIECCOB 4
MOJICKYJISIPHOTO pa3AeIeHHsI
Tema 5. Pa3zpaboTka HOHHBIX IPOBOIHUKOB HAa OCHOBE 2 4 0
HaHOCTPYKTYPHBIX NOJIMMEPOB. [10Ar0TOBKa MOHOJIUTHBIX 8
HAaHOKPHUCTAJUTMIECKUX KEPaAMHK
Tema 6. MexaHnuuyeckue XapaKTepPUCTHKH METAJTMYECKUX 2 2 0 6
MHOTOCJIOHHBIX HAHOMAaTEPHAJIOB
Tema 7. HanonpoeKTHpOBaHUE METAIUTMYECKUX MAaTEpHAIIOB. 2 4 0
Hcnonp30BaHne MAarHUTHOTO PE30HAHCA TSI U3yUCHHS 8
HAHOOCAX/IEHUS B JIETKUX METAIJIMUYECKUX CIUIaBax
Tema 8. HaHOKpHCTaIITHUECKUE TETKHE METANTNIECKHE 2 6 0 10
THJIPUJIBI JJ1s1 HAKOIUIEHUs Bojopoaa. HaHoMoHTax




Tema 9. CBepxpeméTku U pa3MepHOE KBAaHTOBaHUE 2 4 0 10
Hroro no 7 cemectpy 18 30 0 60
Bcero mo aucuumiange: 18 30 0 60

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHDL
Kparkoe conepxkanune kypca (7 cemectp)
Tema 1. TexHoJiOTMM HAHOYACTHI W HMX HNpuMeHeHue. IlepcneKTHBHBbIE HMHCTPYMEHTHI
HAHOTEXHOJIOT Uil
TexHonoruu HAaHOYaCTHUIl U UX IPUMCHCHHUC. HepCHCKTI/IBHLIC HHCTPYMCHTBI HAHOTEXHOJIOTHM.
Tema 2. HanocTpykrypsbl. HaHoMeTpuYeckue apXuTeKTypbl: BOBHUKHOBeHUE 3(p(PeKTHBHOI
HEKPHUCTAUIHYECKOH OPraHu3alui aTOMOB B HAHOCTPYKTYype
Hanoctpykrypsl. HaHoMeTpuueckrue apXuTeKTypbl: BOSHUKHOBeHHE 3(h(HEeKTUBHON
HEKPUCTAJUIMYECKON OpraHu3aliyd aTOMOB B HAHOCTPYKTYDE.
Tema 3. HaHOTEXHOJIOTMH H3TrOTOBJIEHUS MOJYNPOBOJIHUKOBBIX HAHOCTPYKTYp. U3yueHue
HAHOCTPYKTYPHI € HCIOJIb30BAHHEM 3J1eKTPOHHO-Ty4eBbIX TeXHOJI0T il
HaHoTexHOI0TUH U3TOTOBJIEHUS OJIYIPOBOJHUKOBBIX HAHOCTPYKTYp. M3yueHne HaHOCTPYKTYpHI €
MCIIOJIb30BaHUEM 3JIEKTPOHHO-JIYUYEBbIX TEXHOJIOTH.
Tema 4. Oprannyeckue HAaHOKOMIIO3UTHbIE MeMOPaHbl C HEOPTAHUYECKUMHU J00aBKaMHU JJIs1
NPOLECCOB MOJIEKY/JISIPHOTO pa3/ieJIeHus!
Oprannyeckre HAHOKOMIIO3UTHBIE MEMOpaHbl C HEOPTaHUYECKUMHU J100aBKaMU JIJIsl TIPOIIECCOB
MOJIEKYJISIPHOTO pa3/IeIeHHUS.
Tema 5. Pa3zpa0borka HMOHHBIX NPOBOJHHKOB HAa OCHOBE HAHOCTPYKTYPHBIX IOJMMEPOB.
IToaroToBKa MOHOJMTHBIX HAHOKPHCTANIMYECKUX KEPaAMHUK
Pa3paboTka HOHHBIX MPOBOJHUKOB HA OCHOBE HAHOCTPYKTYPHBIX MojauMepoB. [loaroroska
MOHOJIMTHBIX HAHOKPUCTAJUIMYCCKUX KCPAMUK.
Tema 6. MexaHn4yecKue XapaKTePUCTUKH MeTAJIMYECKHX MHOTOCJIOMHBIX HAHOMATEPHATIOB
Mexannaeckue XapPaAKTCPUCTHKU MCTATNIMYCCKUX MHOTOCITOMHBIX HaHOMAaTCPUAJIOB.
Tema 7. HanonpoekrupoBanue MeTalIMYecKHX MaTepuaoB. Mcmojib30BaHHe MAarHMTHOIO
pe30HaHCA VIl M3YYeHHUS HAHOOCAKICHHS B JIETKUX MeTAJUIHYEeCKHUX CIJIaBax
HanonpoekTupoBaHue METAIIIMYECKUX MaTepralioB. Mcronb30BaHne MarHUTHOTO pe30HaHca AJis
HN3YUCHUA HAHOOCAKICHHUA B JIETKMX METaJJIMUECKUX CIIJIaBax.
Tema 8. HaHokpucTa/IMyecKHe JIETKMe MeTAJIMYECKHe THAPUAbI JI HAKOIJIEHUS
Boaopoaa. Hanomonramx
Hanokpucraminueckue JIETKHe METAITMYECKUE THAPUIBI 1711 HAKOIJIEHUSI BOAOPO/A.
HanomonTtax.
Tema 9. CBepxpemIéTKH U pa3sMepHOe KBAHTOBAHHE
CBepxpeméTKy U pa3MepHOe KBAaHTOBAHHUE.
4. TlepeyeHb Y4YeOHO-METOAMYECKOr0 ofOecreyeHUs [Jsi CaMOCTOATEJIbHON  padoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocrosTenbHas paboTa CTYIEHTOB sBIsSETCS 0co0oil (opMmoil opraHuzanuu y4eOHOro
mpouecca, IpeAcTaBisiomas co0ol MIaHUPYyeMYIO, II03HABaTEJIbHO, OPraHU3allMOHHO U
METO/JMYECKH HAMNpaBIIEMYI0 JE€ATeIbHOCTh CTYJEHTOB, OPUEHTUPOBAHHYIO Ha JOCTHUXKEHUE
KOHKPETHOTO  pe3ylnbTara, OCYHIeCTBIsieMylo 0e3  TpsSMOH  I[OMOLIM  IpernojaBaTess.
CamocrosTenbHas paboTa CTYJEHTOB SIBISIETCS COCTAaBHOW 4acTbio y4eOHOW pabOThl M HMEET
LEeNbI0 3aKpeIUIeHHe U YIIIyOJieHHE MOJIY4YeHHBIX 3HAHUM M HaBBIKOB, MOMCK M NPHOOpETEeHHE
HOBBIX 3HAHUM, a TAK)KE BBIIIOJIHEHNE YI€OHBIX 3a/IaHUi, MOATOTOBKY K MPEACTOSIIUM 3aHATUSIM U
3auéty. OHa mpenycMaTpuBaeT, Kak MpaBHIIO, Pa3paboTKy pedepaToB, HANUCAHHE U 3ALIUTY
JIOKJIaJI0B WJIA MPOEKTOB, BHIMOJHEHUE TBOPUYECKUX, MHAUBUAYAIbHBIX 3aJaHUI B COOTBETCTBUU C
yueOHOWM mporpaMMoi (TeMAaTHYeCKUM IUTAHOM U3YYEHHs JUCHUIUIMHBI). Tema A Takoro
BBICTYIUICHHUS MOXET OBITh NpEANIOKEeHa TMpernojaBaTeieM Wik u3bpaHa caMUM CTYACHTOM, HO
MaTepuan BBICTYIJICHUS HE JOJDKeH JyOnupoBaTh JEKUMOHHBIM Marepuan. PedepaTuBHbIi



MaTepuan CIYXHUT JOMOJHUTEIbHOW HHpopManuen st paboThl Ha 1a00paTOPHBIX 3aHATHUSX.
OcHOBHas 11e7b TaHHOTO BUJa pabOTHI COCTOUT B O0OYYEHUH CTYAEHTOB METOJaM CaMOCTOSITEIbHOM
paboThl ¢ y4yeOHBIM MaTepuanoM. [ MOJHOTHI YCBOGHMSI T€M, BHIHECEHHBIX Ha J1a0OpaTOpHBIE
3aHATUS, Tpedyercsa paboTa ¢ mepBorcTouHUKamH. Kypc mpemycmaTrpuBaeT caMOCTOSTEIbHYIO
paboTy CTYIEHTOB CO CHCIUAIbHOM Hay4dHOW JuTeparypoil. CremyeT OTMETHTh, YTO
caMmocTosiTeNIbHasE paboTa CTYICHTOB pe3yJbTaTHBHA JIMIIb TOTAA, KOTJa OHA BBIMOJIHACTCS
CUCTEMaTUYECKH, INIAHOMEPHO U IEJICHAIIPABICHHO.

3amaHus ISl CaMOCTOSITENbHOW paboThl MpPEeayCMaTpPUBAIOT HCIIOJIB30BaHHE HEOOXOIMMBIX
TEPMHHOB U TMOHATHI Mo npoOiemaruke Kypca. OHM HalleIMBAIOT HA MPAKTHYECKYIO paboTy 1o
MPUMEHEHHI0 M3y4aeMOro MaTepuaia, MoUcK Oubiamorpaduueckoro marepuayia U 3JIEKTPOHHBIX
UCTOYHHUKOB MH(POPMALIMHU, WIUTIOCTPATUBHBIX MAaTEpPHAIOB. 3aJaHUs 110 CAMOCTOSTEIBHON paboTe
JAIOTCS TI0 TeEMaM, KOTOpbIe TPEOYIOT JOMOTHUTENBHON MPOPaOOTKH.

OO0t 065EM CaMOCTOSTETFHON PA0OTHI CTYACHTOB 110 AUCHUILIMHE BKIIOYACT ayTUTOPHYIO
Y BHEAYJUTOPHYIO CaMOCTOATEIbHYIO0 pabOTy CTYIEHTOB B TEUECHHE CEMECTpA.

AymuTopHas caMOCTOsITeNbHass padoTa OCYIIECTBISIETCS B ()OpME UYHUCICHHOTO pEIICHUS
TEOPETUYECKUX 3aJady MO0 AUCUUIUIMHE. AYIUTOpHas caMOCTOsITeNbHas paboTra olecnedeHa
METOMYECKUMHU MaTeprallaMu.

BHeaynuropHas camoctosiTenbHas paboTa ocyniecTBisiercs B hopmax:

- [IOATOTOBKA K YCTHBIM OIPOCaM I10 TEOPHH;

- IOATOTOBKA K YCTHBIM JOKJIaZaM 10 TEOPHH;

- IOJITOTOBKA K 3aIuTe pedepara, HAydHBIX MPOEKTOB, CTAThH,

- pellIeHre CaMOCTOSITENTbHBIX U KOHTPOJIBHBIX PadoT.

Mamepuanwvi, ucnonv3yemvie 014 MeEKyule20 KOHMPONA YCneeaemocmu o00yuarujuxca no
oucuuniuHe
KonTposabHasi pa6ora - 1oAroToBKa Hay4HOU MyOJIMKaLUHU.
Ilepeyens Tem pedeparon
MeTo/1bl ¥ IPUHLIMUIIBI HAHOTEXHOJIOT MU
HanotexHonoruu u sHepreTuka
HanotexHosoruu u conHeyHasi 3HepreTuka
Pa3ButHe sneMeHTHOI 0a3bl HAHOAJIEKTPOHUKHU
TBepAOTENBHBIE CTPYKTYPBI TIOHUKEHHON pa3sMEPHOCTH
Mertannnueckre HaHOYaCTHUIIbI ¥ HAHOCTPYKTYPHUPOBAHHBIE MaTEPHUAIIBI B I10JIE ONITHYECKOTO
U3ITy4eHUs
7. KsanrtoBo-pazmepHsble 3((HeKThl U IPUHIMIT PAa3MEPHOI0 KBAHTOBAHUS
8. CaepxpeméeTku
9. IlomynpoBOAHUKOBBIE CTPYKTYPbI TOHMKEHHON pa3MepHOCTH
10. KBaHTOBBIC HUTH
11. KsanTOBBIE IPOBO/IA
12. KBaHTOBBIE IIENOYKH
13. ITopucTblif KpeMHMIHA
14. KBaHTOBBIE TOUKH
15. Camoopranu3anus KBaHTOBBIX TOYEK U HUTEH
16. Hcmosnp30BaHre METALNIOOPTaHUKH. MeTaITMYeCKHEe KIIACTEPhI B IUAJICKTPUIECKON cpejie
17. TynHenbHBIN 3P PEKT B HAHOCTPYKTYpPAX
18. IlpuMeHeHHEe YHNCIEHHBIX METOJIOB U METOI0B MaTEMaTHYECKON (DPU3UKHU JIJISI pEIICHUS
(byHIaMEHTaIBHBIX 33124 HAHO(DU3UKH
19. KommbproTepHOE MOICTHMPOBAHNE HAHOCTPYKTYP U HAHOCHUCTEM
Ilepeyenb TeM Hay4YHBIX POCKTOB
MeTo bl ¥ IPUHILIKITBI HAHOTEXHOJIOTUU
HanotexHosoruu u 3HepreTuka
HanoTtexHonoruu u conHeyHasi 3HepreTuka
Pa3Butue snemMeHTHON 6a3bl HAHOIJIEKTPOHUKHU
TBepAOTENBHBIE CTPYKTYPBI TIOHUKEHHON pa3sMEPHOCTH

oukrwdE

asrONE



10.

11.
12.

13.

14.

15.

16.
17.

18.
19.

20.

Mertannnieckne HaHOYACTHUIBI 1 HAHOCTPYKTYPUPOBAHHBIE MaTEPUAIIBI B ITOJIE ONITHYECKOTO
U3ITy4EHUs
KBaHTOBO-pazMepHble 3P GEKTH U MPUHIIMI Pa3MEPHOTO KBAaHTOBAHMS
CepxpeméTku
ITosrynnpoBOIHUKOBBIE CTPYKTYPBI IOHHKEHHON PAa3MEPHOCTH
KBaHTOBBIE HUTH
KBanTOBBIE IPOBOJA
KBaHTOBBIE LIETTIOYKH
[Topucteiii kKpeMHUM
KBaHTOBBIE TOUKH
Camoopranusaiys KBaHTOBBIX TOUEK U HUTEH
Hcnonp30BaHne METAIUIOOPTraHUKU. MeTauInuecKue KiIacTepsl B JUAIIEKTPUIECKON Cpele
TyHHenpHBIN 3P PEKT B HAHOCTPYKTYpPAX
[TprMeHeHHe YUCIEHHBIX METOJIOB U METO/I0B MaTeMaTHUYeCKON (DU3UKHU AJIs peIIeHUs
(byHaaMEeHTAIBHBIX 33124 HAHO(DU3UKH
KomnproTepHOe MOENMPOBaHUE HAHOCTPYKTYP U HAHOCUCTEM

Ilepeyennb BOPOCOB /1JI CAMOKOHTPOJISI 00y4al0IUMHUCS
bazucusble puznueckue ypasHenus. Ocodbennoctu npudopos KMOII-TexHonoruu.
CTpyKTypbl METaJLII-OKUCEI-TIOTYIIPOBOAHUK. BonbpT-amnepHeie xapakrepuctuku MOII-
TpaH3ucTopoB. Pusnueckue npoueccsl B kaHanax MOII-Tpan3uTopax.
D dexTbl cuIbHBIX dNeKTpudeckux monei. Juddysno-aperidosas monens Toka B MOII-
TPaH3UCTOPE.
TpaH3uCTOPBI TEXHOJIOTUH "KpeMHU-Ha-u3o0isTo0ope". MoaenupoBanue tpansucropos KHU-
TEXHOJIOTU.
TokM yTedKkH B HAHOAJIEKTPOHHBIX CTPYKTYpax. Me3ockomuyeckue 3pGeKThl B
HAHODJICKTPOHHBIX CTPYKTYypax.
OcCHOBHBIE CBEIEHUS O pa3MEPHBIX dPPEKTax — U3MEHEHHUsI CBOWCTB BEIIECTBA B COCTOSIHUU
HAHOYACTHII, BKJIFOYast (pu3nyeckue, XMMHUUECKHe, MEXaHHYeCcK1e, ON0JIOTHYecKue
XapaKTEPUCTHKH, IPUMEPHI "'KIIACCUIECKHX " ¥ HEOOBIYHBIX HAHOOOHEKTOB, HAHOTEXHOJIOTHUH
BOKPYT Hac, IPUPOAHBIX OOBEKTOB.
Meroas! ¥ IPUHIUITBEI HAHOAJIEKTPOHUKHU. [IpUHIMIT pa3MEepHOTrO KBaHTOBaHUSA. Y CIIOBHS
HaOJII01eHUs] KBAHTOBBIX pa3MepHBIX 3P PeKToB
Kitaccnueckne 1 KBaHTOBBIE 3aKOHBI JBUKEHUS YaCTHL]
YacTHia B NOTEHIMAIBHOH siMe ¢ 0ECKOHEYHO BBICOKMMM CTEeHKaMU. BoiHOBbIE hyHKIIMM U
DHEPreTUYECKUM CIIEKTP
YacTuua B IpsSMOYTOJIbHOM MOTEHIIMATBLHON siMe KOHEUHO! TiTyOrHbI. BomHOBBIE GyHKIINU U
DHEPreTUYECKUM CIIEKTP
OHepreTUYecKre COCTOSHUS B IPSIMOYTOJIbHOW MOTEHIIMATIBHOM sIME CII0KHOM (hOpMBI
DOHepreTn4yecKkuil CeKTp JIEKTPOHOB B KBAHTOBBIX sIMax. Me30HHbIE KBAHTOBBIE MTEPEXO/IbI B
KBAaHTOBBIX sIMax
JIBymMepHBIE U KBa3UIByMEPHBIE 3JIEKTPOHHBIE CUCTEMBI U CTPYKTYPBI, B KOTOPBIX peaTnu3yeTcs
pa3MepHOE KBAHTOBAHUE
®u3KKa NOJIyIPOBOJHUKOBBIX KBAHTOBO-PAa3MEPHBIX CHCTEM IIOHMKEHHON pa3MEPHOCTH.
OHEpPreTU4ecKuil CIEeKTP AIEKTPOHOB U INIOTHOCTh COCTOSIHUM B 3JIEKTPOHHBIX CUCTEMAX C
MTOHMKEHHOM pa3MepHOCThI0. CTaTUCTUKA HOCUTENEH 3apsiaa B HI3KOPAa3MEPHBIX CTPYKTYpax
KBanrtoBbie HuTH. KBaHTOBBIE IPOBOAA. COCTOSHUSA NEKTPOHOB B CTPYKTYPAaX C OHUKEHHON
pa3MepHOCTEI0. HaHOAIEKTpOHNKA HA AaTOMHBIX CUCTEMAX: aTOMHBIE ITPOBOJIOKH
bannuctrueckuii TpancnopT. bannuctuueckas MpoBOAMMOCTb KBAHTOBBIX HUTEU
KBanToBeie nenouku. [lopuctsiii kpeMHMit. @OTOIFOMUHECHEHINS TOTYITPOBOIHUKOBBIX
cTpykTyp. lonsspusoBanHas JTFOMUHECLICHIIVS
KBanToBbIe TOUKH. COCTOSTHUSA IEKTPOHOB B CTPYKTYPAX C NOHMKEHHOW Pa3MEPHOCTHIO
Hcrnonbs3oBaHre METAIUIOOPTaHUKU. MeTallInYecKue KIIacTephl B IUDIIEKTPUYECKON Cpelie.
IIpuMeHeHne HOHHON UMIUTAHTAIlU!
CBolicTBa AByMEpHOTo 31eKTpoHHOro raza B M/III-ctpykrypax



21. Cepxpel€TKu U pa3MepHOe KBaHTOBaHUE. [101yIpOBOAHUKOBBIE CTPYKTYpPbI TOHUKEHHON
Pa3MEpPHOCTH U CBepXpeETKU. [101yITpOBOTHUKOBBIE CBEPXPEILIETKH

22. KoHTpa- 1 KOBapuaHTHbIE KOMIIO3UIIMOHHBIE CBEPXPEILETKH, JIETUPOBAHHBIE CBEPXPELIETKH
JETUPOBaHMA. DJIEKTPOHHAS CTPYKTYpa JIETUPOBAHHBIX CBEPXPEUIETOK

23. CnokeHHbIE aKyCTUYECKHE U ONTHYECKUE (POHOHBL. MUKPOCKOIINYECKOE U MAaKPOCKOITMUYECKOE
onucaHus. DiekTpocraTiuueckue 3(h(HeKThl B MOJSPHBIX KpucTaiuiax. PaMaHoBcKoe paccesHue
B cBepxpeéTkax. Mojenu 31eKTpoH-()OHOHHOTO B3aUMOJIEHCTBUS B CBEPXPEILETKAX

24. OnTHuecKue Mepexo/Isl U ABICHHS MEPeHOCca B CBepXpeméTkax. MUHU30HHBIE ONTHYECKUE

nepexobl B CBEpXpeléTkax

25. DHepreTHUYecKuil CleKTp JIEKTPOHOB U INIOTHOCTh COCTOSIHUM B 3JIEKTPOHHBIX CUCTEMAX C

MOHMXEHHOM pa3MepHOCThI0. CTaTUCTHKA HOCUTEIIEH 3apsAa B HU3KOPA3MEPHBIX CTPYKTYpax

26. TyHHeJIbHBIA Y3(PPEKT U ero NPUMEHEHHUE B MOIYIPOBOIHUKOBBIX HAHOpPa3MEPHBIX NpHOOpax u

ycTpoiicTBax. PesonaHCHO-TyHHEIbHBIE 106l TyHHEIbHBIH 3()(heKT B HAHOCTPYKTYpax
27. TyHHeIupoBaHHE Yepe3 KBaHTOBO-pa3MepHbIe CTPYKTYpbl. KBaHTOBO-TOUEUHBIE TPAH3UCTOPBI.
[TpuHIMIT KYJTOHOBCKOM OJI0KaIbI

28. Dddext ogHOITEKTPOHHOTO TYHHEIUPOBAaHM. Peanu3anus 0 JHOIEKTPOHHBIX TPHOOPOB.
KoHCTpyKIIMU OHORIEKTPOHHOTO TPAH3UCTOPa. MHOTOOCTPOBKOBBIE OTHOAJICKTPOHHBIE
CTPYKTYpbI. OZHORJIEKTPOHHBIE TPUOOPHI

29. TpaH3UCTOPHI C PE30HAHCHBIM TYHHEIMPOBAHUEM B IByXOaphepHOU KBAHTOBOM CTPYKTYpe

30. T'ereponepexoaHble M10JIEBbIE HAHOTPAH3UCTOPHI C BEICOKOW MOJBUKHOCTHIO HOCUTEIIEH.
Hanotpan3zucrop ¢ 1Byx0apbepHOil KBaHTOBON CTPYKTYpOM

31. PaccesHue yacTul] Ha NOTEHIMAIBHOM pelibede. OcOOEHHOCTH JBMKEHUS YaCTULL Hal
MOTCHIUATBHBIM pelibehoM

32. JIBmwkeHue yacTull B IByXOapbepHbIX KBAHTOBBIX CTPYKTYpax

33. HoBsle HepaBHOBECHBIE KBAaHTOBBIE A (EKTHI, MEKIIIEKTPOHHOE M AJIEKTPOH-(OHOHHOE
B3aMMO/ICHCTBUS B OJIYIIPOBOIHUKOBBIX HAHOCTPYKTYPAX

34. KsanrtoBsie 2QeKThI B KBAHTOBO-Pa3MEPHBIX CUCTEMaX MMOHMWKEHHOHN pazmepHocTH. O01mee
npejcTaBieHrue o KBaHToBoM 3¢ dekre Xoma. KBantoBslil 3pdexT Xoi1a — BO3MOKHBIN
NEpEeBOPOT B KBAHTOBOI MEXaHUKE

35. KBantoBslii 3¢ ekt Xona B IByMEPHOM 3JIEKTPOHHOM Ta3e. IpoOHbIil KBaHTOBBIN ekt

36. Cas3pb kBaHTOBOTO (h(pekra Xoiia c KBAHTOBAaHUEM TPOBOAMMOCTH B KBAHTOBBIX HUTSAX

Jna camocmoamenvHoii ROO20MOEKU K 3AHAMUAM NO OUCYUNTUHE PEKOMEHOYEM A
UCnOJ16b308aMb yueOHO-MemoOuecKue Mamepuaisl:

1. Aunrynun, K. K. Onrtuka HaHOCTpYKTyp M HaHoMmarepuaioB : yudeOHoe mocodbue / K. K.
AntyauH. - 2-e¢ usn. - M. : Jlupexr-Menua, 2014. - Y. 1. MuKpoCKOHYECKHE YpaBHEHUS
aneKkTpoauHaMuKu. - 82 c. - ISBN 978-5-4475-0322-2 ; To xe [DnexTponHslit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=240553.

2. Antynun, K. K. OnTuka HaHOCTpYKTYp M HaHomatepuaioB : ydeOHoe mocobue / K. K.
AntynauH. - 2-¢ m3a. - M. : [upekr-Menma, 2014. - Y. 2. VYpaBHeHHS i1 aTOMHBIX
nepeMeHHbIX. - 61 c. - ISBN 978-5-4475-0323-9 ; To e [DnextponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=240554.

5. IlpumepHble OLIEHOYHbIe MAaTepHaJbl JJds TPOBeIeHUS] TeKyllero KOHTPOJS
YCIEBAEMOCTH H IPOMEKYTOYHOM aTTecTaluy 00y4al0IuXcsl 0 JUCIHHILIMHE
Opranuzanus v NpoBe/ieHUe aTTeCTAllMH CTYAeHTa

B nporiecce oneHku 0akanaBpoB UCHONB3YIOTCS KaK TPAJAULMOHHBIE, TAK U MHHOBAIIMOHHBIE
TUNBI, BuAbl U (opmbl KoHTpois. [Ipm STOM TMOCTENEHHO TpPAaJUWLUOHHBIE CPEICTBA
COBEPUICHCTBYIOTCS, @ HTHHOBALMOHHBIE CPEJCTBA aAAITUPOBAHBI I [IOBCEMECTHOIO ITPUMEHEHHUS
B POCCHUICKON BY30BCKOM MPAKTHKE.

Les» npoBeaeHUsl aTTecTallMM — TPOBEpKAa OCBOCHHUS 00pa30BaTeIbHOM MPOrpaMMbl
JTUCIUILIMHBL yepe3 chopMUpOBaHHOCTh 00pa30BaTeNbHBIX PE3YIbTATOB.

THunel KOHTPOJIA:

Texymass arrecramusi: TpeEACTaBlIE€HA CIEIYIOIIMMU paboTaMu: OTUETHOCTb IO
71a00paTOPHBIM 3aHATHUSM.



IIpoMeskyTouHasi aTTecTalMsA OCYLIECTBISICTCS B KOHIIE CEMECTpa U 3aBEpIIACT M3ydeHHE
JUCLMIUIMHBL, TIOMOTaeT OLEHUTh Oojiee KpYHHBbIE COBOKYMHOCTH 3HAaHMW M YMCHHH,
(GopMHpOBaHUE ONPEACIEHHBIX KOMIETEHIUI.

O1eHOYHBIMU CpPEACTBAMM TEKYLIETO OLICHMBAHMSI SIBJISIIOTCS: YCTHBIE OINPOCHI IO TEOPHUH,
pelieHue 3ajgad, (U3NYECKUe AMKTAHTBI, 3BpUCTHYECKas Oeceqa 1O TeMe 3aHATHs, I'PYNIIOBOE
o0CyX/leHuEe TeMBbl 3aHATHS, 3ammTa pedepara WIM MPOEKTa, KOHTposibHas padora. KoHTponb
YCBOEHMsI MaTepuaiia BeIETCsl peryJiipHO B TEYEHHE BCEr0 CEMECTpa Ha JIaDOPaTOPHBIX 3aHITUSX.

Ne CPEJCTBA OLEHUBAHUA, OO0pasoBarenbpHbIC
H/H HCTIOJIB3YEMBIC UIS TEKYIIETO OLICHUBAHUS I10OKA3aTEIIsSL pGBYJ'IBTaTBI NUCHUIIINHEI
(l)OpMI/IpOBaHI/IH KOMIICTCHIIUHU

1 OueHounble cpeacTBa 1 Tekymeil arrecranun | OP-1  3HaeT  TEOpeTHYECKHE  OCHOBBI
OC-1 ycTHBII ONIpPOC MO0 TEOPHUH, HAHO3JICKTPOHUKH;
OC-2 pa3HOypOBHEBBIE 3a/1a4H Y 3a1aHU, OP-2 ymeer oONUCHIBATE HAHOCHCTEMBbI,
OC-3 pusznyecknil TUKTAHT, puOOPBI U YCTPOIICTBA HAHOIEKTPOHUKHY,;
OC-4 sppuctuueckas becena, OP-3  Bmageer cmocobamm  pacuéra
OC-5 rpymnmnoBoe o0cyxieHue, XapaKTePUCTHUK HAHOCUCTEM, MPUOOPOB U
OC-6 3amura pedpepara Wi IPOEKTA, YCTPOMCTB HAHOZJIEKTPOHUKH.
OC-7 xoHTponpHas paborta

2 OueHo4HbIE CpeACTBA AJIS IPOMEKYTOYHOM

aTTecTaluu
3a4éT

OC-8 3auér B (hopMe yCTHOTO coOeceTOBaHUS
10 BOIIPOCaM

Onucanue OLCHOYHBIX CPEICTB M HE0O0XOAMMOro 0O0OpYyIOBaHHUS (JIEMOHCTPALMOHHOTO
MaTepuana), a TaK K€ HpoUeAYpbl MU KPUTEPUH OLICHUBAHMUSI HMHAWKATOPOB JIOCTHKEHUS
KOMIIETEHIIMH Ha pa3jIM4yHbIX 3Tanax ux (OpMHPOBAHHUS B MPOLIECCE OCBOEHUS 00pa30BaTeNIbHON
IIporpaMMel IpesacraBieHbl B DOHE OLEHOYHBIX CPEACTB Ul TEKYIIEr0 KOHTPOJS YCIEBAEMOCTU
U IPOMEXYTOYHOM aTTeCTalluy 10 AucHUILIMHE «HaHo371eKTpoHNHKa B 00pa30BaHUM.

Mamepuanwi, ucnonviyemoie 0711 MEKYu{e20 KOHMPOIA YCNECAEMOCHIU 00YUAIOUWUXCA NO
oucuunIune

Martepuansl 1)1 OpraHU3alii TEKYIIeH aTTecTallui MPeACTaBIEHBI B 1. 5 TPOrpPaMMBI.

Mamepuanwi, ucnonv3yemole 014 RPOMENCYMOUHO20 KOHMPONA YCREEAEMOCU 00yUAIOUUXCA
no oucyuniune
OC-8 JDk3ameH B ycTHOH (popme
IlepeyeHb BOPOCOB K 3K3aMeHY
1. TexHOIOTMM HAHOYACTHUI] U UX NTpUMeHEeHHeE. [lepcrieKTHBHBIE HHCTPYMEHTHI
HaHOTEXHOJIOTUI
Hanoctpyxtypsl. Knaccudukanms HaHOCTPYKTYp
3. HaHomeTrpuueckue apXUTEKTYphl: BOSHUKHOBEHHE Y (HEKTUBHON HEKPUCTATUTNIECKOM
OpraHM3ali aTOMOB B HAHOCTPYKTYpe
HanoTexHOom0rnm u3roToBiIeHus MOJYNPOBOJHUKOBBIX HAHOCTPYKTYP
N3y4eHne HaHOCTPYKTYPBI C UCTIOIb30BAHUEM JIEKTPOHHO-TYUEBBIX TEXHOJIOTHM
Oprannueckrie HAaHOKOMIIO3UTHbIE MEMOpaHbl C HEOPraHUYECKUMHU J100aBKaMH JIJIs
IIPOLIECCOB MOJIEKYJISIPHOTO Pa3AeIeHUS
Pa3paboTka HOHHBIX MPOBOJHUKOB HA OCHOBE HAHOCTPYKTYPHBIX MOJIMMEPOB
[TonroroBka MOHOJIUTHBIX HAHOKPUCTAIUIMUECKUX KEPAMUK
MexaHnuyeckre XapakTepUCTUKH METANIMYECKUX MHOTOCIIONHBIX HAHOMAaTepHaioB
10. HanompoekTupoBaHue METANIMYECKUX MAaTEpPUAIOB
11. Vicnonp3oBaHME MAarHUTHOTO PE30HAHCA I U3YUEHUSI HAHOOCAXKIEHUS B JETKUX
METAJTIMYECKHUX CIUIaBax

12. HanokpucTauimyeckue JIETKue MeTATHYECKUE THAPHUIBI U HAaKOTIJICHHUS BOJIOPOJIa
13. HanoMoHTax
14. Cepxpemérku 1 pa3MepHOE KBaHTOBaHHE
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B koHIe nM3ydeHus NUCUMIUIMHBI NOJBOJATCS UTOI'M pabOThl CTYJEHTOB HA JIGKLMOHHBIX U
NPAaKTUYECKUX 3aHATUAX IMyTEM CYMMHUPOBaHUS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTA.

KpnTeplm OllcHUBAHNA 3HAHUI oﬁyqammnxcﬂ o JTUCHUIIJINHE

®opmupoBanue 6aNIbHO-PEHTHHIOBOM OLIEHKH PadoThl 00y4aloIuXxcs

o [Tocemenue | [Tocemenue Pabora Ha DK3aMeH
§ JCKIUI MPAKTUYECKUX | MPAKTUYCCKUX
2 3aHATHI 3aHATHUAX U TEKYIIUH
o KOHTPOJIb
7 | PazbamioBka 1o 9*1=9 15*1=15 212 GamnoB 64
BUJAaM paboT 6aJuIoB 6aJuIoB Oama
CymMmapHbIit 9 6amnoB 24 6anna 236 GamnoB 300
MaKCUMAaJIbHBINA O 0ayIoB

[To pe3ynpTaTam MPOMEXKYTOUHBIX aTTECTAllMH CTYACHTY 3aCUUTHIBACTCA TPYAOEMKOCTH B
3a4€THBIX eauHUIax. CTyJIeHT Mo y4eOHOW MUCHUIUIMHE TOJy4aeT OTMETKY COTJIACHO CIIEAYIOIICH
Taduue:

7 cemecTp
Ornenka 3 3ayéTHEIE
€IMHUIIBI
"oTIMyHO" 271-300
"xopomo" 211-270
"'yIOBJIETBOPUTENHHO" 151-210
"Hey/I0BJIETBOPUTENILHO" 0-150

6. MeTtoanyecKkue yKazaHus VIl 00y4alOLIMXCsl 10 OCBOCHHIO THCIHMIIIMHBI

VYcnenHoe uzydeHue Kypca TpedyeT OT CTyI€HTOB OCELIEHUS JIEKIUI, akTUBHOW pabOThl Ha
71a00paTOPHBIX 3aHATHUSAX, BBHIIOJIHEHUS BCEX Y4eOHBIX 3aJjaHMi IperojaBaTelis, 03HAKOMJICHHUS C
0a30BbIMH y4eOHUKAaMU, OCHOBHOMW U JIOTIOJIHUTEIILHOU JINTEPATYPOH.

OcHOBHOW (opMOll M3NIOKEHHMsT MaTepuaia Kypca sBIsAtoTcs jekuuu. Kak mpaBuiio, Ha
JIEKIIMM BBIHOCUTCSI OCHOBHOM IIPOTrpaMMHBIN MaTepuai Kypca. HacTe maTepuaia BIHOCATCSA AJIS
CaMOCTOSITEJIbHOTO M3Y4YEHHUsl CTYJICHTaMH C HENPEMEHHBIM, COOOLIEHHMEM WM JIMTEpaTypHBIX
UCTOYHUKOB U METOAMYECKHUX pa3paboTok. Ha mnpakThueckux 3aHATHUAX paccMaTpUBAIOT
(bparMeHThl TEOpUH, TPEOYIOILIHe CIOXKHBIX MaTEMaTHYECKHX BBIKIAJOK, Pa3IMYHbIC METOJIbI
peleHus 3a1a4 U HauOojee TUIMYHBIE 3aAaul. I 3aKpelieHus: MaTepuala, pacCMaTpUBaeMoro
Ha MPAaKTHUYECKUX 3aHATUAX, CTYIEHTHI IOJIY4arOT NOMAIIHHWE 3aJaHus B BUIE psaAa 3a1ad u3
COOTBETCTBYIOIIMX 33JaYHHUKOB.

Ha nexkuusax wusydaercs Marepuana II0 OCHOBOIIOJATalOIIMM BOIPOCAM  JIUCLHUILIMHEI,
pacKpbIBaeTCA UX MPaKTUYECKasi 3HAYNMOCTb. B X0/1€ pOBEIEHUs JIEKIIUN UCIIOIb3YIOTCS TPUEMBI
U MeToAbl mpobieMHoro oOydeHus. Ha mpakTHYecKMX 3aHATHSAX pacCMaTpUBAIOTCS METOJbI
pemeHuss MNpUKIAIHBIX 3a4ad, IPOBOJAWUTCA AaHAIW3 IIOJYYEHHBIX pe3yiapTaroB. B xoxe
NPAaKTUYECKOTO 3aHATUS OJHOBPEMEHHO MpeciiefyeTcs 1efib paclIMpeHust U yriyOJeHus 3HaHMH,
MIOJIyYEHHBIX Ha JIEKLHH.

IIpn M310XK€HUHM TEOPETHUECKOr0 MarTepuasa Ha JIEKIMHM, a TAaKKe IIPU pEelICHUU 3a1ad Ha
NPAKTUYECKUX 3aHATUSAX U1 JAEMOHCTpalud TrpapuKkoB, O0OyYalIIUX MporpaMMm U T.IL
PEKOMEHIYETCs UCII0JIB30BaTh KOMIIBIOTEPHYIO MYJIbTUMEIUNHYIO YCTAHOBKY.

3anuch JIeKHMM — OjJHAa M3 (OpM AaKTHBHOM CaMOCTOSATENBHOM pPabOThl CTYAEHTOB,
TpeOyroIiasi HaBbIKOB U YMEHHUSI KPaTKO, CXEMaTHYHO, [TOCJIEI0BAaTeNIbHO U JIOTUYHO (PUKCUPOBATH
OCHOBHBIC TIOJIOKEHUS, BBIBOJIBI, 0000IIEHUS, POPMYIUPOBKU. B KOHIlE JeKIMK IpernojaBaTeb
ocTaBiisieT BpeMs (5 MUHYT) AJis TOTO, YTOOBI CTYA€HTHI UMENIN BO3MOXKHOCTD 33/1aTh YTOUHSIOILIUE
BOIIPOCHI 110 M3y4yaeMoMy Marepuainy. M3-3a HEI0CTaTOYHOIO KOJIMYECTBA AyJUTOPHBIX 4YacoB
HEKOTOpbIE TEMbl HE YAAeTCs OCBETUTHh B IOJIHOM O0bEME, MOATOMY IpErnoAaBaTellb, MO CBOEMY
YCMOTPEHHIO, HEKOTOPbIE BOIIPOCH BBIHOCHT Ha CaMOCTOSITENIbHYIO PaOOTy CTYJEHTOB, PEKOMEHTys



Ty WIM UHYIO Jureparypy. Kpome 3TOoro, ajs Jydimiero OCBOCHHS MaTepHaga M CHCTEMATU3aLUH
3HAaHU{ TO JMCLMIUIMHE, HEOOXOANMO MOCTOSHHO pa30upaTh MaTepUallbl JIEKIUH MO KOHCIEKTaM U
y4eOHBIM TTocOOUsIM. B citydae HeoOXoauMocT 00pamaThes K MPenoaBaTelTio 3a KOHCY/IbTalueH.

Pexkomennyercss mocie KakaoW JeKIuH oQpOopMIIATh KOHCHEKT Jnekiuid. [lepen kaxmoid
JEKIMEeH MPOYUTHIBATh KOHCIIEKT MPeIblIylel JIEKIUHU, YTO CIOCOOCTBYET Jy4IlIeMy BOCHPUATHUIO
HOBOTO Marepuana. JIeKIuu UMEI0T B OCHOBHOM OO30pHBIN XapakTep M HalleJIeHbl Ha OCBEIECHHUE
HauOojiee TPYIHBIX M JUCKYCCHOHHBIX BOIPOCOB, a TakXe IPU3BAHbI CIOCOOCTBOBATH
(opMHpPOBAaHNIO HABBIKOB PA0OTHI ¢ HAYYHOH JuTepaTypoil. [Ipennonaraercst Takke, YTO CTYACHTHI
HOPUXOIAT HA JIEKLUH, IPEABAPUTEIBHO NMPOopaboTaB COOTBETCTBYIOIIMN Y4eOHBIN MaTepual Io
VCTOYHUKAM, PEKOMEHIYEMBIM ITPOrPaMMOM.

HaubGonee BakHble pa3fenbl Kypca BBIHOCSATCS Ha IpakTtudeckue 3aHsaTHs. Ha kaxaom
3aHATUM MpPEJUIaraeTcsi HEeCKOJbKO 3anad. YacTe 3a7ay pelaercs Ha 3aHATHM C MOAPOOHBIM
00CYy)XJIEHMEM METOJa U IOJYy4YEHHBIX pe3yapTaToB. OcTanbHblE 33Ja4d CTYAEHT pellaeT
camocTosTenpHO. [l 3auéra KOHTPOJIBHOM pabOThl CTYAEHT AOJDKEH 3allUTUTh BCE 3aaHHUS.
[Ipenycmorpena 3ammuta pedepara. llpaktudyeckoe 3aHsTHe —  BakHeimas ¢opma
CaMOCTOSITEIbHOW pabOThl CTYJIEHTOB HaJ HAy4YHOH, YUCOHOW M TMEPUOJMYECKOW JUTEPATYPOM.
VIMEeHHO Ha TPAKTUYECKOM 3aHITUU KaXIbI CTYJCHT MMEET BO3MOXKHOCTb MPOBEPUTH TIYyOUHY
yCBOEHMsI y4eOHOro Mmarepuaia, I0Ka3aTh 3HAHUE KaTeropuil, MOJIOKEHUH M HHCTPYMEHTOB
po(eCCUOHANIBHOM JESATENIbHOCTH. Y4YacTue B MPAKTUYECKOM 3aHSITUU IIO3BOJIAET CTYACHTY
COEJIMHUTH MOJTYYECHHbIE TEOPETUYECKUE 3HAHUS C PEIICHUEM KOHKPETHBIX IIPAKTUYECKHX 3a7ad U
Mojeneil B o0sacTi npo(hecCHOHABHON JesITeNbHOCTH. [IpakTuiecknue 3aHSATHS B paBHOW Mepe
HaIpaBJICHbl HAa COBEPIICHCTBOBAHME WHJIMBHUIYaJbHBIX HABBIKOB DELICHUS TEOPETHUECKUX U
NPUKIAJHBIX 33/1a4, BbIPAOOTKY HaBBIKOB WHTEIUIEKTYaJlbHOM paboThl, a Takke BeICHUS
nuckyccuil. KoHKpeTHbIe NMponopuuu pa3HbIX BHIOB padOThl B TpyIE, a TAaKKe CIOCOOBI MX
OLICHKH, OIIPEJEIISIOTCS IPENOoaBaTeIeEM, BEAYIIIUM 3aHATHS.

IToaroroBka K NpaKTHYEeCKUM 3aHATHAM.

[Ipy MOAroTOBKE K NPAKTUUYECKUM 3aHATHUSAM CTYAEHT JOJDKEH H3YyYUTh TEOPETUYECKUI
Marepuall Mo TeMe 3aHATUSA (MCHOJIb30BaTh KOHCHEKT JIEKLUH, M3y4UTh OCHOBHYIO JIMTEpPaTypy,
O3HAKOMUTbCS C JIOTIOJIHUTEIBHOM JIUTEPATYpOil, P HEOOXOIUMOCTH JIOTIOJIHUTh KOHCIEKT, Jiesasi B
HEM COOTBETCTBYIOIIME 3alMCU M3 JIMTEPAaTypHBIX MWCTOYHHUKOB). B ciyuae 3arpyaHeHuid,
BO3HHMKAIOIIMX IIPU OCBOCHUHM TEOPETUYECKOTr0 MaTepHualia, CTYAEHTY CcielyeT oOpaliaThes 3a
KOHCYy/bTallMell K mpenojasarento. Mns Ha KOHCynbTalMio, HEOOXOJMMO XOpOIIO MHpOayMaTh
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B Havane mpakTHUYECKOro 3aHATHS MPENOAABATENb 3HAKOMHUT CTYIAECHTOB C TEMOW, OIlalaeT
IUIaH TIPOBEACHUS 3aHSTHUS, BBIIACT 3a7aHus. B TeueHHe OTBEAEHHOrO BpPEMEHM Ha BBINOJIHEHHE
paboOTHl CTYAEHT MOXET OOpaTUThCS K MPErojaBaTeNio 3a KOHCYJbTAlMed WK pa3bsiCHeHUusMU. B
KOHIIE 3aHTHS IPOBOAUTCS ITPUEM BBIIOJHEHHBIX 3aJIJaHU, cOOeCeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BBITOJHEHUS MPAKTHUECKUX 33/1aHUH OLIEHUBAIOTCS B Oajuiax, B COOTBETCTBUU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

OCHOBHBIM METOJIOM OOYYEHHUs SIBIISI€TCSI CaMOCTOsATENIbHAs padoTa CTYJIEHTOB ¢ Yy4eOHO-
METOMYECKMMH MaTepralaMy U HAy4HOH JINTEpaTypoil.

PexomeH0BaHHas  MpemoAaBaTeNIIMU  JIUTepaTypa UM ydeOHble TOCOOMsS  CiIyXar
MH(OPMALIMOHHONH OCHOBOM M TO3BOJISIIOT PETYJSIPHO 3aHUMAIOLIMMCSl CTY/IE€HTaM YCBauBaTh
JeKIIMOHHBIN MaTepuai. [ obecrieueHuss TEpMUHOIOIMYECKON OJTHO3HAYHOCTH yueOHOe mocodue
COJIEP’KUT CJIOBapb OCHOBHBIX TEPMUHOB, UCIOJB3yeMbIX B HEM. Kpome Toro, mporpamma Kypca
JIEKLUH COAEPKUT BOIIPOCHI 111 CAMOKOHTPOJISL.

CamocTtosTenbHas paboTa CTY/IEHTOB O/Ipa3yMeBAET BBINOJIHEHUE CTYIEHTaMHU JOMAIIHETO
3aJaHusl B BUJE peIIeHUS HEoO0XOAMMOro MMHUMYyMa 3ajad M3 COOpHHUKA Ui NMPaKTHYECKHX
3aHATUH, KOHCYJbTAllMH U aHAJIN3a UX PEIICHHs] COBMECTHO C IIPETIOIaBATEIIEM.

KoHTpons camocTosiTeIbHON (BHEAyIUTOPHOI) pabOThl — HaNKMCaHUE M 3aluTa pedepara,
BBICTYIUICHHE C IOKJIa/I0M Ha MPAKTUYECKUX 3aHATHUSX, pelICHHEe KOHTPOJIbHOU padoThl.

B mnpomecce oneHWBaHUS MUCHBMEHHBIX KOHTPOJBHBIX W CaMOCTOSITEIBHBIX pabOT MpH
pa3fiesieHuu 3aJaHusl Ha JIeHCTBUS NpH OLEHUBAaHUU 32 OCHOBaHUE Oepércs creayromas
nporeHTHas mkana: 91-100 % ot uucna myHkToB — omenka "5", 74-90 % oT ymcna MyHKTOB —



onenka "4", 60-73 % ot uncna myHkToB — oneHka "3", 40-59 % ot uncna nyHKTOB — oneHka 2", 0-
39 % or uucna nyHkToB — oueHka "l1". CTyaeHTy MOXHO IIOCTaBUTb OLIGHKY BBILIE, €CIU
CTYAECHTOM OPUTHMHAJIBHO BBINIOJHEHA paboTa.

OCHOBHBIM METOJIOM OOYYEHHs SIBIISICTCSI CaMOCTOSATENIbHAs padoTa CTYIEHTOB C Y4eOHO-
METOAMYECKMMH MaTeprajlaMi U Hay4HOM JIMTepaTypou.

PexoMeHnaum [u1st cTyieHTa BKIIIOYAIOT B ce0s Cleytolee:

- o0s3arenbHOE IIOCEIIEHUE JIEKUMH BeOyllero ImpenojaBaress; JEeKIMH — OCHOBHOE
METOAMYECKOE PYKOBOJACTBO NPH HM3YYEHUHM TUCHUIUIMHBI, HanOojiee ONTUMAIBHBIM 00pa3oM
CTPYKTYPUPOBAHHOE U CKOPPEKTUPOBAHHOE Ha COBPEMEHHBIN MaTepual; B JEKIHH IN1yOOKO U
HOJPOOHO, apryMEHTHPOBAHO M METOJOJOTMYECKH CTPOr0 paccMaTpUBAIOTCSA TJIaBHbIE
npoOJIeMbl TEMbI; B JIEKIMM JAIOTCA HEOOXOIMMBIE pa3HbIE IOIXOAbl K MCCIEAYEMBIM
npoOsemMam;

- MOATOTOBKY M AKTUBHYIO pabOTy Ha NPAKTUYECKHUX 3aHATHUSIX; MOATOTOBKA K IPAaKTHUYECKUM
3aHATHSM  BKJIIOYAeT HNPOpabOTKy MAaTepUalioB JIEKLUH, pEKOMEHIOBaHHON yueOHOM
JUTEPATYphl, @ TAKXKE BBHIIIOJHEHHUE 3a/1aHUN HA CAMOCTOATEIbHOE PELLIEHUE 3a1a4.

Meroanyeckue peKOMEHJAlUH M0 MOATOTOBKE K HMPAaKTUYEeCKUM 3aHATHAM. IIpakTnyeckoe
3aHATUE BKJIIOYAET B ce0s /1Ba BUIa pabOT: MOATOTOBKY COOOLIEHHS M y4acTHE B OOCYKICHUU
npobaembl, 3aTpoHyToH cooOmeHueM. OCHOBHOM BuA pabOThl Ha 3aHATUM — YdacTHE B
00CyX1€HUH NPOOIIEMBI.

BeicTyniieHust Ha IPaKTUYECKUX 3aHATUSAX JOJDKHBI OBITh 110 BO3MOKHOCTH KOMIAKTHBIMU U
B TO € BpeMs BpasyMuTenbHbIMU. Ha mpakTuyeckoM 3aHATUM UIAET NPOBEpPKA CTENEHU
IIPOHUKHOBEHUS B CYTh MaTepHaia, oocyxnaeMoi npobiemsl. [loaromy Gecena Oyaer UATH He IO
COJIEp’KaHUIO IPOYUTAHHBIX PaboT; MpemnoiaBareib Oy/1eT CTABUTh NPOOJIEMHbBIE BOIIPOCHI.

[To oKOHUAHMM NPAKTHUYECKOTO 3aHATHUS K HEMY ClleAyeT oOpaTuTbcs eulé pa3, IOBTOPUB
C/eJIaHHBIE BBIBOJBI, MPOCIEANUB JIOTUKY MX IOCTPOEHHS, OTMETUB IIOJOXKEHUS, JIEKAIIUEe B UX
OCHOBE — JJISl 3TOr0 B TE€UYEHHUE 3aHATHUS CJeIyeT JiesaTh HeOosblre NoMeTKH. Takum o0Opasom,
IIPAKTUYECKOE 3aHATHE HE NMPOMAET 1apoM, 3aKpEIUIEHHE PEe3yJIbTaTOB 3aHATUS BEIET K Jy4IIEMY
YCBOGHHMIO MaTepuaja U3y4yeHHOHM TeMbl M Jydlllell OpHeHTalMH B CTPYKType Kypca.
BoimenpuBenénnasi npoueaypa A0KHA MPAKTUKOBATHCA PErYJISIPHO — CTaOWIIbHAS M IPUJICKHAS
paboTa B TeyeHHe ceMecTpa OyeT 3aI0IoM yclexa Ha CECCUU.

Meronuyeckue ykKazaHWs IO OpraHM3allMM U IPOBEJIEHUI0 CAMOCTOSTEIBHOM pPabOThI
dopMynupyroTCs B BUJE 3aJaHUl IS CaMOCTOSTEIBHOM pPabOThl, MpeaycMaTpUBArOIIUX
HCIIOJIb30BaHNE HEOOXOIUMBIX TEPMHUHOB U MOHATUH IO mpodiemaTtvke Kypca. OHU HalleIUBaIOT
Ha MPaKTHYECKyl0 paboTy MO MPUMEHEHHIO M3y4aeMOro MarepHaia, MoucK Oubauorpauieckoro
MaTepuaiga M DJEKTPOHHBIX HCTOYHUKOB HH(GOpMAllMU, WIUIIOCTPATUBHBIX MaTepHalioB. OTH
3aJaHisl TaKKe€ OPHUEHTUPYIOT Ha HallMCaHWE KOHTPOJBHBIX paboT, pedepaToB. 3agaHus IO
CaMOCTOSITENIbHOM paboTe 1al0Tcs 10 TEMaM, KOTOpbIe TPEOYIOT JOMOIHUTEIBLHOM MPOPabOTKH.

IToaroroBka K yCTHOMY HOKJIAAYy.

Joknanel pAenaroTcs MO KaXKAOM TeMe C LENbl0 TMPOBEPKH TEOPETUYECKUX 3HAHWUN
00y4aroIierocs, €ro CHOCOOHOCTH CaMOCTOSITENbHO IpPUOOpEeTaTh HOBBIE 3HaHMS, paboTaTh ¢
MH(POPMALIMOHHBIMU PECYPCaMU U U3BJIEKATh HY)KHYIO HH(OPMAIIHIO.

Jlokmaznpl  3aciylIMBarOTCd B HayaJle IPAKTUYECKOTO  3aHATHSA  IOCIE  U3Y4YECHHUs
COOTBETCTBYIOIIEN TeMBI. [IpOJOIKUTENBHOCTh JTOKJIAJa HE JOJDKHA NPEBBINATh 5 MUHYT. Temy
JIOKJIaJia CTYJICHT BBIOMPAET MO JKEJIAHUIO U3 MPEATI0KEHHOTO CITHUCKA.

[Tpu moaroroBke AOKIaga CTYIAEHT AODKEH HW3YYUTh TEOPETHYECKHH Marepuai, MCIONb3Ys
OCHOBHYIO U JIOTIOJHUTENIBHYIO JIUTEPATypy, OOS3aTelNbHO COCTaBUTH IUIaH JIOKIana (IepeyeHb
paccMaTpuBaeMbIX MM BOIMPOCOB, OTPAXKAIOIIMX CTPYKTYPY M TIOCIIEAOBATEIBHOCTh MaTepuana),
HOJrOTOBUTh  Pa3JaTOYHbIA Marepuan WM mpe3eHTauuio. [lman  jokimaga  HeoOXoAMMO
MIPEBAPUTETIHHO COTIacoBAaTh C MPENOIaBaTEIEM.

BeicTyruieHne  OMDKHO — CTPOUTBCS  CBOOOJHO, yOEOUTENbHO U apryMEHTHPOBAHO.
[IpenoiaBarenb cieauT, 4TOOBI BBICTYIUIEHWE HE CBOJMIOCH K IIPOCTOMY BOCIIPOM3BEIECHUIO TEKCTA,
HE J0IYCKAeTCsl IPOCTOE YTEHHE COCTABIEHHOIO KOHCIEKTa JOKJIa1a. BeicTynarommii Takxke 10JKEH
OBbITh TOTOBBIM K BOIIPOCAM ayJJUTOPUHU U JUCKYCCUU.



Texymuii KOHTPOJIb YCIIEBAEMOCTH U KadeCTBA MOJTOTOBKH 00Y4aeMbIX MOKET MPOBOAUTHCS
KaK Ha NMPaKTUYECKUX, TaK U JIEKIMOHHBIX 3aHATHUsAX. [IpoBepky kauecTBa yCBOEHHUs MaTepuasna
MOKHO IPOBOJUTH B BHJE IHCBMEHHOIO WM YCTHOTO OIIPOCa, TECTa WU KOJUIOKBHYMa II0
BOmpocaM, C(HOpPMYTUPOBAaHHBIM Ha OCHOBE YUYEOHBIX BOINPOCOB TEOPETHUYECKOTO Kypca
JUCLUIUINHBIL.

CamocrosTenpHas padoTa MpeArnoiaraeT: CaMoCTOSTeIbHOE U3YUYCHHE OTICIIbHBIX BOIIPOCOB
[0 JUTeparype, NPEeAsoKEHHOM MpernojaBaTeseM; MOATOTOBKY K BBINOJIHEHUIO J1a00paTOPHBIX
paboT; peuieHHE 3a4ad, 3aJaBacéMbIX Ha JOM; IIOATOTOBKY K BBINOJIHEHHUIO 3aJaHui B
KOMIIBIOTEPHOM KJIacCe.

OCHOBHBIMU BU/IaMU ayAUTOPHON PaOOThI CTYACHTOB SBJISIOTCS:
* 3aIKCh, YCBOCGHHE, 00CYXK/ICHUE JICKIIHIA;
* BBIIIOJIHEHUE 3aJJaHUH HA IPAKTUYECKUX 3aHATUSAX;
* 3aIIMTa OTYETOB 110 MPAKTUYECKUM 3aHATUSM,;
* pelIeHue 3a/a4;
* 3amuTa pedepara WIM IPOEKTa,
* 3alUTa CAMOCTOSATENIbHBIX U KOHTPOJIbHBIX paloT;
* clla4ya DK3aMcHa.

JlekuuoHHbIit Kypc (7 cemecTp)
Jlexuus 1. TexHONOrMM HAHOYACTHI] U UX MpUMEHEHUE. [lepcrieKTUBHBIE MHCTPYMEHTHI
HAaHOTEXHOJIOTUI
Jlexuwmst 2. HanoctpykTypsl. HaHOMeTprdeckne apXUTeKTyphl: BOZHUKHOBEHHUE 3 PeKTHBHOM
HEKPUCTAJUIMYECKON OPraHU3allud aTOMOB B HAHOCTPYKTYpE
Jlexuus 3. HaHOTEXHOIOTMY U3rOTOBJIEHUS TOJIYIPOBOIHUKOBBIX HAHOCTPYKTYp. V3yuenue
HAHOCTPYKTYPBI C UCIIOJIB30BAHUEM 3JIEKTPOHHO-ITY4YEBBIX TEXHOJIOTUI
Jlexuus 4. Oprannyeckue HAHOKOMIIO3UTHbIE MEMOpaHbl C HEOPraHUYECKUMU 100aBKaMu 1St
IIPOLIECCOB MOJIEKYJIIPHOTO Pa3AcIeHus
Jlexuwmst 5. PazpaboTka HOHHBIX MPOBOJHUKOB HA OCHOBE HAHOCTPYKTYPHBIX ITOJTUMEPOB.
[TonroroBka MOHOJIUTHBIX HAHOKPUCTAIUIMUECKUX KEPAMUK
Jlexuus 6. MexaHuyeckue XapakTepUCTUKH METANINYECKUX MHOTOCJIONHBIX HAHOMATEpUaoB
Jlexuus 7. HaHOpOEKTMpOBaHUE METAJUIMYECKUX MaTepraoB. Mcronbp3oBaHre MarHUTHOTO
pe3oHaHca JUIsl U3y4eHHUs] HAHOOCAKIACHMSI B JIETKUX METANIMYECKUX CIUIaBax
Jlexuus 8. HanokpucTammmdyeckue JErkue MeTaJuIMueCKue THIPUIBI ISl HAKOIIJIEHHSI BOJOPO/a.
HanomonTax
Jlexuus 9. CBepxpem€TKN U pa3MEpPHOE KBAHTOBAHUE

Tembl npakTHYeCKUX 3aHsATHIT (7 cemecTp)
[Tpaktuyeckoe 3ansTHe 1. TexHOIOrMM HAHOYACTHII M UX MpHUMeHeHHe. IlepcrnexkTUBHBIE
MHCTPYMEHTHI HAHOTEXHOJIOT U
[Tpaktuyeckoe 3anatue 2. Hanoctpykrypbl. HaHomerpuueckue apXUTEKTYpbl: BO3HHKHOBEHHE
3¢ (HEeKTUBHON HEKPUCTAUNINYECKON OpraHu3aluy aTOMOB B HAHOCTPYKTYpE
[TpakTuyeckoe 3ansaTHe 3. HaHOTEXHONIOIMH M3TOTOBJIECHHUS MOJIYHPOBOJHHUKOBBIX HAHOCTPYKTYP.
N3ydyeHne HaHOCTPYKTYPBI C UCTIOIb30BAHUEM 3JIEKTPOHHO-TTYYEBbIX TEXHOJIOTUIA
[TpakTuyeckoe 3aHsTHe 4. HaHOTEXHONIOIMH M3TOTOBJIECHUS MOJIYHPOBOJHUKOBBIX HAHOCTPYKTYD.
N3ydyeHne HaHOCTPYKTYPBI C UCTIOIb30BAHUEM 3JIEKTPOHHO-TTYYEBbIX TEXHOJIOTUIA
[TpakTuyeckoe 3aHaTHe 5. OpraHMYecKME HAHOKOMIIO3UTHBIE MEMOpaHbl C HEOPraHUYECKUMHU
no0aBKaMH ISl IPOLIECCOB MOJIEKYJIIPHOTO pa3/iesIeHUs
[TpakTuyeckoe 3ansitHe 6. Pa3paboTka HMOHHBIX NPOBOAHMKOB Ha OCHOBE HAHOCTPYKTYPHBIX
nosuMepoB. [TororoBka MOHOTUTHBIX HAHOKPUCTANINYECKUX KEPAMUK
[Tpaktuyeckoe 3ansTHe 7. Pa3paboTka HOHHBIX NPOBOJAHHMKOB HA OCHOBE HAHOCTPYKTYPHBIX
nosuMepoB. [TororoBka MOHOTUTHBIX HAHOKPUCTANIMYECKUX KEPAMUK
[IpakTuyeckoe 3aHATHE 8. MexaHMYECKHE XapaKTEPUCTUKU METAJUTMYECKHMX MHOTOCIOWHBIX
HaHOMAaTepHaJoB
[Tpaktuyeckoe 3ansTue 9. HaHompoekTHpoBaHHE METAUIMYECKUX MaTepuanoB. Mcmoib3oBaHue
MarHUTHOT'O PEe30HAHCAa JIJIsl U3y4EHHUsI HAHOOCAXKIEHUS B JIETKUX METAJUIMYECKUX CIIIaBax



[Ipaktuueckoe 3anstue 10. HanompoekTupoBaHHEe METAIIMYECKUX MaTepHayioB. Vcronbp3oBaHUe

MarHUTHOTO PE30HAHCA JIJIS N3y4eHUs] HAHOOCKICHUS B JIETKUX METaJUIMYECKUX CIIIaBax

[Tpaktnueckoe 3anste 11. HaHokpucrtaminueckue JErkue MeETAUIMYECKUE TUAPUIBI s

HaKoIUIeHus Bogopoaa. HanomoHTax

[TpakTnueckoe 3anste 12. Hanokpuctaminueckue JIETKHEe METAUIMYECKUE TUAPUIBL s

HaKoIUIeHUs Bogopoaa. HanomoHTax

[Tpaktnueckoe 3ansthe 13. HaHokpuctaminueckue JIETKHEe METAUIMYECKUE TUAPUIBL s

HaKoIUIeHUs Bogopoaa. HanomoHTax

[TpakTrueckoe 3austue 14. CBepXpeméTku U pa3MepHOe KBAHTOBAHUE

[TpakTrueckoe 3ansatue 15. CBepXpeméTku U pa3MepHOe KBAaHTOBAHUE

Ha npakTrdeckux 3aHATUSAX 00CYKIAI0TCS TEMBbI, BBIICIICHHBIC HA JICKITHSIX.

7. IlepeyeHb OCHOBHOH H JONMOJHHUTEIbHOH yuyeOHOH JHuTeparypbl, UHTepHeT-pecypcoB,
HEO00XOIUMBIX /115l OCBOCHHS THCIHUTLINHBI

OcHoBHas1 JiuTEepaTypa

1. Tposmn, I1. E. Hanosnextponuka : yue6Hoe nocodue / I1. E. Tposn, FO. B. Caxapos. — Tomck :
ToMckuii rocyJ1lapCTBEHHbI YHUBEPCUTET CUCTEM YIPABJICHUSA U PaauodNeKTpoHuku, 2010. —
88 c. — Pexxum JOCTyTIa: o MOATMUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=208663. — TekcT : 3JeKTPOHHBIIA.

2. Nparynos, B. II. Mukpo- u HaHO3JEKTpOoHHKA : ydyeObHoe mocodue / B. I1. JIparynos, . U.
Octeprak. — HoBocubupck : HoBocuOupckuii rocynapcTBeHHbIH TEXHUYECKUM YHUBEPCHUTET,

2012. - 38 c. - Pexum JOCTyMa: o TIOJIITHICKE. - URL:
https://biblioclub.ru/index.php?page=book&id=228941. — ISBN 978-5-7782-2095-9. — TekcT :
AJIEKTPOHHBIN.

JlonoiHUTEILHAS JIUTEPaTypa
1. ®unmumonoa, H. M. Metoasl uccienoBaHusi MUKpPOAJIEKTPOHHBIX U HAHOAJIEKTPOHHBIX
MaTepHaloB U CTPYKTYp: CKaHUPYIOLIAas 30H]10Bas MUKpockonus : ydyeOHoe mocodue / H. U.
@unmumonoBa, b. b. KompmoB. — HoBocubupck : HoBocubupckuii rocynapcTBEHHBIH
TexHuueckuil yauBepcureT, 2013. — Yacts I. — 134 c. — Pexxum nocryna: mo mognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=228943. — ISBN 978-5-7782-2158-1. — Tekcr :

3JIEKTPOHHBIMN.

2. Opnukos, JI. H. OCHOBBI TEXHOJIOTHH ONTHYECKUX MaTEPUATIOB M H3/ICTUH : yaeOHOEe TTocooue /
JI. H. OpmukoB ; ToMckuil TroCyZapCTBEHHBIH YHHMBEPCUTET CHCTEM YIPABICHUS H
pamuodnektponuku (TYCVYP). Kadenpa snexrponnsix npubopoB. — Tomck : Tomckuit
rOCY/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U PaIn03JeKTpoHuKH, 2012. — Yacts 1. —
88 c. — Pexum JOCTYyTIA: o MO/THCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=209012. — TekcT : AIEKTPOHHBIH.
3. Opmukos, JI. H. TexHonorus MaTepranoB U U3/eUi SJIEKTPOHHOW TEXHUKH : ydeOHOe mocoOue
/ JI. H. OpnukoB ; ToMckuii rocylapCTBEHHBIH YHHBEPCHUTET CHUCTEM YIIPaBIEHHUS U

pamuosnektponuku (TYCYP). Kadenpa snexrponnsix npubopoB. — Tomck : Tomckuit
rOCYIapCTBEHHBINI YHUBEPCUTET CUCTEM YIIPABICHHS U PainodeKTpoHukH, 2012, — Yacts 2. —
101 c. — Pexum JOCTyTa: o TIOITTHCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=209016. — TekcT : AMEKTPOHHBIH.
HNHuTepHeT-pecypcsl

1) biblioclub.ru — 3BC «YHuBepcuTeTcKas OMONMOTEKa OHJIAWH» — DIICKTPOHHAs OMOIHOTEKa,
oOecrnieunBaromias JOCTYI BBICIIUX U CPEAHMX YUEOHBIX 3aBEACHUM, MyOIUYHBIX OMOIMOTEK U
KOpPIIOPAaTUBHBIX MOJb30BaTeNeld K Hauboyiee BOCTpPEeOOBAaHHBIM MaTepHajaM Yy4eOHOH W
HAay4YHOW JINTEpPaTypbl IO BCEM OTPACISAM 3HAHUKA OT BEAYHIIUX POCCHMCKUX H3ATEIbCTB.
Pecypc comepxut yueOHHMKH, ydeOHBIE TOCOOMs, MOHOTpaduu, MEPUOAUYECKUE H3TAHMS,
CTIPaBOYHUKH, CJIOBAPH, SHIUKIIONIE/INH.

2) els.ulspu.ru — caiir OBC Hayuynas OuOanoTeka YIBSHOBCKOTO TOCYJIapCTBEHHOTO
nenarornyeckoro ynupepcuteta umenun WM. H. VYiapgHOBa, coaepkamuid CCbUIKM Ha
oOpa3oBaTenbHbIe (JIEKTPOHHO-OMOIMOTEUHBIE CHUCTEMBI, KaTajJor OWOJIMOTEYHBIX CaMTOB,
METOJMYECKHEe PEKOMEHAALNN) M HAay4Hble pecypchl (HayyHbIe AJIEKTPOHHBbIE OHOIMOTEKH,
Hay4HbIE JIEKTPOHHBIE U31aTEIbCTBA).


https://biblioclub.ru/index.php?page=book&id=208663
https://biblioclub.ru/index.php?page=book&id=228941
https://biblioclub.ru/index.php?page=book&id=228943
https://biblioclub.ru/index.php?page=book&id=209012
https://biblioclub.ru/index.php?page=book&id=209016

3)
4)

5)
6)

7)

8)

9)

bibl.ulspu.ru - caiit Hay4HO#H GHOIHOTEKH YIBSIHOBCKOTO TOCYAaPCTBEHHOTO IMEIarOrHYECKOro
yHuBepcutera umenu WM. H. YibsHoBa, conepskaliue 3IeKTPOHHBIN KaTallor KHUT U KYpPHAJIOB.
Nudopmanmonnas cucrtema "EnuHoe okHO pgoctyma K oOpa3oBarelbHBIM —pecypcam"
http://window.edu.ru/,

Hayunas snextponnas 6uoanoreka. Pexxum qocrtyna: http://elibrary.ru/defaultx.asp.

Boropkos B. B., I'puguun B. A., lparynos B. II. Hanoanexrponuka. Yacts 1. Beenenue B
HaHOAJIeKTpoHUKY. M.: MI'TY um. H. O. baymana, 2009. - 711 c. DnexkrpoHHass 6uOIMOTEKA
rnoprania POOU. (OnexTpoHHBIH pecypc. - Pexum JIOCTyMa:
http://www.rfbr.ru/rffi/ru/books/o_27028).

HyOposckuit B. I'. TeopeTnyeckne OCHOBBI TEXHOJOTHH TOJYIPOBOAHUKOBBIX HAHOCTPYKTYD:
Yuyebnoe nocodue. CII6.: CITOITIY, 2006. - 347 c. (OnekTpoHHBIN pecypc. - Pexum gocryma:
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JIucT cornmacoBanus paboyei nporpaMMsl
y4eOHOM AUCIUTUIMHEL (TPAKTUKH )

Hanpasienne noarorosku: 44.03.05 Ilemarormyeckoe oOpazoBanue (¢ AByMs
npodunsmMu)

Ipopuan: @usnka. Maremaruka

PaGouas nporpamma Hanoanekrponuka B 00pazoBaHHH

Cocrasurens: K. K. Aatynnn. — Yassaosck: ®I'BOY BO “Yal'lly um. K. H.

Yasnnosa”, 2023.
IIporpamma cocraBieHa ¢ yderoM (eaepanbHOr0 TroCyAapCTBEHHOIO

obpasoBaresbHOrO  CTaHJapTa BBICHIEro 00pa3oBaHMs MO  HAMpPAaBIEHHIO
nmoarotoBku 44.03.05 Ileparoruueckoe oOpaszoBanue (C AByMs NpOQUIsIMH
MOIrOTOBKH ), YTBepKAEHHOr0 MuHHCTepcTBOM 00pa3oBaHus U Hayku Poccuiickoit
@enepauy, ¥ B COOTBETCTBHH C y4eOHBIM IUIaHOM [0 mMporpamme OakazaBpuara
44.03.05 TIlemarormyeckoe oOpa3oBaHue (C ABYyMS MNPO(QUISMH ITOATOTOBKH).
ITpoduns: Gusuka. Maremaruka.

CocraBuTensb M,/ K. K. Antyaun
(noanmes)
Pabouas mporpamma y4eGHOM QUCHUIUTHHEI(TIPAKTUKHK) 000peHa Ha 3aceaHuu
Kapenpsl (QH3UKH M TeXHHYECKHX MMCLUMIUIMH « 24 » Mmad 2023 r,
nporokon Ne 10 (87)
3aBenyropii kapeapoit
Wisy B. B. I1lumkapes
/ AUYHAR NOONUCH pacudpoesa noonucu dama

Paboyas mnporpamma y4eGHON AMCLMIUIMHBEI (TIPAKTUKHM) COIVIacOBaHa C
OuOIHOTEKOH.

C 6ub.
OTPYAHHK 6UOIMOTeKH -

‘d/ 10. B. Mapcaxosa A 04 A3
dama

L4
Auunak noonuce pacwugposra noonucu

[Iporpamma paccmorpena u onoOpeHa Ha 3aceflaHuu y4€HOro cosera (hakyisTera

(pU3MKO-MATEMAaTHYECKOTO M TEXHOJIOrMYeckoro  obpasoBaHus  « 26 »
Mas 2023 r., nporokon Ne 5

Ilpencenarens yu€Horo cosera (akyisrera (U3HUKO-MATEMaTHYECKOTO W

TEXHOJIOrHYecKoro obpa3oBaHus
g / b E. M. I'pomoBa 26.05 2022

/

// AURHAR NOORUCH pacuudbpossa nodnucu dama
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