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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuummna «Pu3ndeckue OCHOBBI HAHOTEXHOJOTHI» OTHOCHUTCS K JUCHMIUIMHAM YacTH,
dbopMHUpyeMOil ydacTHHKaMU OO0pa30BaTEIbHBIX 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 MOITOTOBKH), HANpPaBICHHOCTH
(mpoduip) obpazoBarenbHOM porpamMmbl «Du3nka. MaremaTrkay, OUHON (GOpMBI OOYUICHHUS.

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

1. Ilepeyenb MJIaHMpPYeMbIX  Ppe3yJbTaToB  o0yueHusi (oOpa3oBaTeIbHBIX
pe3yJibTaTOB) MO JUCHHUIIHHE
Leabo ocBoeHUs IUCHUIUIMHBI «DuU3UUecKre OCHOBbI HAHOTEXHOJOTHN»  SBISETCS

MOJATrOTOBKAa OakanaBpa, BIIAACIONIETO COBPEMEHHBIMU TEOPETHUECKUMH 3HAHHUSAMHU, METOAAMHU
HAaYYHO-HCCIIE0BATEIbCKOM padOThl M TNPHUKIATHON AEATEIBHOCTH B paMKax I€Aarorn4ecKoro
o0pa3oBaHus B 001acTH (PU3UKU.

3ajaueil OCBOCHUS JUCLUILINHBI SIBJISETCS NOJIYYeHHUE CTyJeHTaMu Habopa 3HaHUM, yMEHUH
¥ HaBBIKOB 1O (PM3UYECKHM OCHOBAaM HAHOTEXHOJIOTMH, KOTOpBIE OOECHEUMBAIOT IOJHOLIEHHOE
OCBOGHHE OCHOBHBIX IIOHSTHI, METOJOB W COBPEMEHHBIX OCHOB HAHOTEXHOJIOTHH.
IIpenycMarpuBaeTcst MOJyYEHHUE CTYIEHTAMM CBEACHMN O HAHOCTPYKTypax M HaHOMaTepHaIax.
Hpyras 3agada nucuuiuinHbl «PHU3uYeckne OCHOBBI HAaHOTEXHOJIOTHI» COCTOMT B H3JIOKEHUH
TEOPETUYECKUX METOAOB OMHCAHUS (U3NUECKUX CBOWCTB HAHOCTPYKTYp. M3ydeHue AUCIUTUINHBI
JIaCT CTYJCHTY 3HaHMS O MOJICIIAX COCTOSIHUI B HAHOCHCTEMaX M HAHOCTPYKTYpPaXx.

HpOHGCC HU3YUYCHUA AOUCHHUILIMHBL «Pu3nNUecKre OCHOBBI HAHOTEXHOJIOTHIN HaIllpaBJICH Ha
pacHMpeHre HayqHOTo Kpyro3opa M 3pYAMLUH CTYJICHTOB Ha 0aze M3ydeHus (PU3MYECKUX OCHOB
HAHOTCXHOJOI'NH.

B pesymprare OcCBOGHMS TpOrpaMMbl OakanaBpuaTa OOYYAIOIIMICS JIOJDKEH OBJIAJIETh
CJIEAYIONIMMHU pe3yJbTaTaMH OO0y4eHHUs 1o JucuuIuinHe «Du3ndeckre OCHOBBI HAHOTEXHOJIOTHII
(B TabnHIIe MPEACTaBICHO COOTHECEHUE 00pa30BaTEIbHBIX PE3YJIBTATOB O0YUYEHUS O JUCIUILTHHE
C MHAWKATOpaMHn JOCTUKCHHA KOMHCTCHHHﬁ):

KomnereHius u uHIUKaTOpHI €€ AocTikeHus B | OOpa3oBaTeNbHbIE pe3yabTaThl TUCIUITIIMHbI
JUCLUTIIINHE (aTansl popMHpOBaHUS IUCHUIUIMHBI)
3HAET yMeeT BJIaJIEET
VYK-1. CnocoOeH oCyIecTBIATh MOUCK,
KPUTHYECKHUI aHAJIN3 U CHHTE3 HH(pOpMaIu,
MPUMEHATh CUCTEMHBIN MOJIXO0/ IS PELIeHUs
IIOCTaBJIEHHBIX 3a/1a4. OP-3
YK-1.1. JleMoHCTpUpYET 3HAHHE OCOOEHHOCTEH OP-2 vateer BJIaJIEET
CHCTEMHOTO ¥ KPUTHUECKOTO MBIIIUICHHS, ™ crocobamu
OP-1 3naer peraTh
apryMEeHTHPOBaHHO (POPMHUPYET COOCTBEHHOE peleHus
KBaHTOBYIO 3a/1a4M Ha
CyXXJIEHUE U OLIEHKY WH(POpMAINH, TPUHAMALET . 3aJa4 Ha
TEOPHIO pacuér .
000CHOBAHHOE pELICHHE. pacuér
HAaHOCHCTEM | KBaHTOBBIX
VYK-1.2. [Ipumensietr noruueckue GopMbl U KBAHTOBBIX
MIPOLIETyPHI, CIIOCOOEH K Pe(ISKCHH 110 TTOBOJ 1 XAPAKTEPUCTH | -y sakrepuct
P YPBL, HKp . Y TEOPETUYECK | K HAHOCUCTEM p p
COOCTBEHHOM U 4Y>KOH MBICITUTENbHOMN WK
1€ OCHOBBI u
NESATEIBHOCTH. HAaHOCHUCTEM
HAaHOTEXHOJ | HAHOTEXHOJIOT
VYK-1.3. AHanu3upyeT UCTOYHHUKHU .. u
OTHiA; NYECKUX
MH(OPMAIINY C LIETbIO BBISBICHUS HX mporreccos: | HAHOTEXHOIO
MIPOTHBOPEYHI 1 TIOUCKA IOCTOBEPHBIX P ' THYECKUX
CYKJICHUH. IIPOLIECCOB.
VYK-2. Cnioco0eH onpeaensiTe Kpyr 3a1a4 B
paMKax MOCTaBJIEHHOM IIeJTH U BEIOUPATh
ONITUMAJTFHBIE CTIOCOOBI X PENICHHUs, HCXOIS




U3 JEeHCTBYIONIUX MPABOBBIX HOPM,
HUMEIOLIUXCS PECYPCOB U OTPAaHUUEHUH.
VYK-2.1. Onpenenser COBOKYITHOCTb
B3alMOCBS3aHHbBIX 33/1a4 U PECYpPCHOE
o0ecrniedeHue, yCIOBUS JOCTHKEHUS
IIOCTABJIEHHOM LIE€IH, UCXO/ U3 AEHCTBYIOLINX
MIPaBOBBIX HOPM.

VK-2.2. OnieHuBaeT BEpOATHBIC PUCKU U
OTrpaHUYEHUS, ONIPENIEISIeT 0KUIaeMbIe
pe3yJIbTaThl PEIICHNUS IOCTABIEHHBIX 3a/ay.
VYK-2.3. Ucnoas3yeT HHCTPYMEHTHI U TEXHUKHU
U(POBOTO MOJICIMPOBAHUS JUISI peaT3aliu
00pa3oBaTeNbHBIX MPOIECCOB.

2.  O0beMm IMCUMIUIMHBI B 32a4€THBIX €JUHUIIAX C YKA3aHHEM KOJHYeCTBa aKaJleMUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO pa0oTy 00y4alIHUXCcs ¢ mpenojaBaresieM (10 BUAaM
Y4eOHBbIX 3aHSAATHIT) 1 HA CAMOCTOATEIbLHYI0 padoTy 00y4arommxcst

VYuebHbie 3aHATHUS
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Hroro: 2 72 12 20 0 40 3a4éT
3. Conep:xxkanue NUCHUILIMHBI, CTPYKTYPHPOBaHHOE MO TeMaMm (pa3iejiaM) ¢ yKa3aHHeM

OTBeJ€HHOr0 HA HUX KOJHYeCTBA aKAIeMHYECKHUX YACOB U BUA0B Y4eOHbIX 3aHATHIi
3.1.Ykazanue mem (pazoenoe) u omeeoénnozo Ha HUX KOIUUECHMEA AKADEMUUECKUX YACOE U
6U006 yUEeOHBIX 3aHAMUIL

KonnuecTBo yacos no ¢popmam
OpraHu3aIy 00y4eHHs
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7 cemecTp
Tewma 1. [IpuHIIMD pa3MepHOro KBAaHTOBAHHUS. Y CIIOBUS 2 2 0 4
Ha0J110/1IeHNs] KBAHTOBBIX pa3MepHbIX 3G (HEKTOB
Tema 2. Yactuiia B mpsIMOYToJIbHOM MOTEHIMAIBHOM siMe 2 2 0 4
KOHEYHO! TITyOHHBI
Tema 3. DHepreTrueckue COCTOSTHUS B IPSIMOYTOJILHOMN 2 4 0 6
NOTEHIIMAJILHOM sIME CII0KHOM (hOpMBI
Tewma 4. PaccessHue yacTuil Ha MOTEHIIMATIBLHOM penbede 2 2 0 4




Tema 5. OcoOEHHOCTH IBUMKEHUS YaCTHI] HAT 2 4 0 3
MOTCHIIMATBLHBIM pelibeom

Tewma 6. JIBrokeHre 4acTHIl B ABYXO0aphEPHBIX KBAHTOBBIX 2 2 0 6
CTPYKTypax

Tewma 7. KBanToBsie 3pdekTsl B HaHOCHCcTeMax. KBaHTOBBIT 0 4 0 8
s dexr Xomna

Hroro no 7 cemectpy 12 20 0 40
Bcero mo aucuumiange: 12 20 0 40

3.2. Kpamkoe onucanue cooepiicanusn mem (pazoenos) OUCUyuniIuHbl
Kpartkoe cogep:xanue kypca (7 cemectp)
Tema 1. IIpyHUMI pa3MepHOro KBAHTOBAHMS. Y CJIOBUSI HAOJII0IeHUSI KBAHTOBBIX pa3MepHbIX
3¢ dexToB.
[IpoGnembl MuHHaTIOpu3anuu. [IpuHIUO pa3sMEpHOTO KBAHTOBAaHUS HOCHUTENEH 3apsia B
HAaHOCTPYKTypax.  OCHOBHBIE  IOJOXXEHUS  KBAaHTOBOM  MEXaHUKM,  MHCIIOJIb3yeMble B
HAHODJICKTPOHUKE. Y CIIOBUSI HAOMIOIEHUSI KBAHTOBBIX pa3MepHBIX 3((EKTOB B HAHOCTPYKTYpax U
HAaHOCHUCTEMAX.
Tema 2. YacTuua B NpsIMOYroJibHOM NOTEHINAJIBHON IMe KOHeYHO I1yOuHbI.
BonHoBble (yHKUMH U COOCTBEHHBIE 3HAYEHMS] OHHEPrUM YAacTULIBI B  MPSMOYTOJIbHOU
NOTEHIMAJIBHON sIME KOHEYHOW TIiyOuHbl. OCOOCHHOCTH JHEPTreTHYECKOro CIEeKTpa YacTHIl B
CHUCTEMax NOHM>KEHHOWU Pa3MEpPHOCTH.
Tema 3. JHepreTuyeckue COCTOSIHASA B NPSIMOYT0JIbHOIM MOTEHIUATBHOMN sIMe CJIOKHOM
¢opmnbl.
BonHoBble (yHKIMH U COOCTBEHHbIE 3HAUEHUS SHEPrUU JUIsl DHEPreTHUYECKUX COCTOSHUN B
MPSIMOYTOJIBHON MOTEHUUATBHON siMe CI0XKHOM (Gopmbl. PacripeneneHne KBaHTOBBIX COCTOSHHI B
CUCTEMAaX NOHWKEHHOW Pa3MEPHOCTH.
Tema 4. PaccesiHue 4acTHIl HA MOTEHUNAJIBLHOM peJibede.
BonHOoBBIE hyHKIIMK M COOCTBEHHBIC 3HAUCHUS YPHEPTUH JIJISl PACCESHUS YacTUI] Ha TIOTCHIMAIBHOM
penbede. TyHHenbHbINH d3QPexT. TyHHeNbHbINH 3PPEKT B HAHOCTPYKTYPAX.
Tema 5. Oco0eHHOCTH ABHKEHHUS YACTULl HA/l MOTEHIUAIbHBIM pesbedom.
OcoOeHHOCTH JIBWKEHMs YacTHMIl HaJ MOTEHUUANbHbIM penabedoMm. BonHoOBble (yHKIMU U
COOCTBEHHBIE 3HAYEHUS SHEPTUU YaCTULl, JIBIKYIIUXCS HaJ MOTEHIMAIBHBIM penbedom. Biusuue
OIHOPOAHOIO 3JIEKTPUYECKOrO TMOJs Ha DHEPreTUYECKUH CIEKTP CHCTEM IOHUKEHHON
pa3MepHOCTH.
Tema 6. /[BuskeHre 4acTHI B IBYX0apbepHBIX KBAHTOBBIX CTPYKTYpPAaXx.
JIBuKkeHue yacTull B IByXOapbepHbIX KBAaHTOBBIX CTPYKTypax. BonHOBbIE pyHKIIMM U COOCTBEHHBIE
3HA4YeHUs PHEPTUU JIJIsl YaCTHULl B IByXOaphepHBIX KBAHTOBBIX CTPYKTYpax.
Tema 7. KBantoBbie 3¢ exTsl B HaHOCHcTeMax. KBanToBbli 3¢ dexT Xoa.
KBanToBble 3()(ekThl U KBaHTOBbIE pa3MepHble 3((PEKThl B HAHOCTPYKTYPHBIX M HAHOCHCTEMAax
MOHWXEHHOW pa3zMmepHocTH. OOIee npencraBieHue o KBaHTOBOM 3¢ dekte Xosuta. KBaHTOBBIIM
apdexT Xoiaa Kak BO3MOXKHBIN NEpeBOPOT B KBAHTOBOM MexaHuKe. KBaHTOBBIN ¢ dexT Xonna B
JIBYMEPHOM 3JIEKTPOHHOM Ta3e. [[poOHbIit kBaHTOBBIN 3(dekT. CBsi3b kBaHTOBOTO A Pexra Xoiaa
C KBAaHTOBaHHEM IIPOBOJUMOCTH B KBAHTOBBIX HUTSX.
4. TlepeueHb Y4eOHO-METOAUYECKOr0 oOOecneyeHUsT JIJIsi CAMOCTOSITEIbHOH PadoThI
o0y4arommxcst o JMCHHUILIMHE

CamocTrosTenbHass paboTa CTYIEHTOB SsBIsieTcsl oco0oil (opMoil opraHuzanuu y4eOHOTO
mpoliecca, MpeaCTaBisionias co0OW IUIaHUPYEeMylo, [O03HABATENbHO, OPraHU3allMOHHO U
METOJMYECKH HaIpaBJIIEMYI0 JI€ATeIbHOCTh CTYAEHTOB, OPUEHTHUPOBAHHYIO Ha JOCTHXKEHUE
KOHKPETHOIO  pe3yibTara, OCYLIeCTBIsieMyl0 0e3 OpsAMOi  MOMOIIM  IperojaBaTelis.
CamocTtosTenbHass padoTa CTYAEHTOB SBIISETCS COCTaBHOW YacThlO Y4eOHOH paboThl M HMeeT
LEeNIBI0 3aKperUieHHue W YIiyOJIeHHe TOJIyYeHHBIX 3HAHUH M HaBBIKOB, MOMCK M MpHOOpeTeHue
HOBBIX 3HAHUH, a TaK)Ke BBIIIOJIHEHNE YU€OHBIX 3a/laHui, MOATOTOBKY K MPEACTOSIINUM 3aHATUSAM U



3ayéry. OHa npeaycMaTpuBaeT, Kak MpaBWIo, pa3pabOTKy pedepaToB, HAaNKUCaHUE U 3aILUTY
JIOKJIa[JOB WJIM IIPOEKTOB, BBIIIOJIHEHUE TBOPUYECKUX, HHANBUAYAIBHBIX 33JaHUI B COOTBETCTBHUHM C
y4eOHOIl mporpamMmoil (TeMaTHMYECKUM IIaHOM M3y4YeHMs JUCHMIUIMHBI). Tema s Takoro
BBICTYIIJICHUSI MOXET OBbITh NpPEUIOKEHa MpernojaBaTesieM WiIM H30paHa caMHM CTYAEHTOM, HO
MaTepuall BBICTYIUIEHHS HE JOJDKeH JAyOJaupoBaTh JIEKLMOHHBIM Marepuan. PedepaTuBHbIN
MaTepHall CIY)KUT JOTOJIHUTENbHOW HH(OpManuei ans paboTbl Ha J1a0OpPaTOPHBIX 3aHATHUSX.
OcHOBHas 11eb JaHHOTO BUJa pabOThI COCTOUT B O0OYYEHUHU CTYAEHTOB METOJaM CaMOCTOSITEIbHON
paboThl ¢ y4yeOHBIM MaTepHuaioM. sl MOJHOTHI YCBOEHHS TE€M, BHIHECEHHBIX Ha JIaOOpaTOpHBIC
3aHATHs, TpeOyercs pabora ¢ mepBoucTouHMKamu. Kypce npenycMaTpuBaeT CaMOCTOSATENIBHYIO
paboTy CTYIEHTOB CO CHCIUAJIbHOM Hay4dHOW JuTeparypoi. CremyeT OTMETHTh, YTO
caMmocCTosiTeNIbHAsE paboTa CTYICHTOB pe3yJbTaTHMBHA JIMIIb TOIJA, KOTIJA OHA BBIIOJIHIECTCS
CHUCTEMaTHUYECKH, IITAHOMEPHO U LI€JIEHAIIPABICHHO.

3amaHus ISl CaMOCTOSITENbHOW paboThl MPeayCMaTpPUBAIOT HMCIIOJIB30BaHHE HEOOXOIMMBIX
TEPMUHOB U IMOHATUH 1O Ipobiematuke Kypca. OHM HaleIMBAaOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHHUIO M3y4aeMOTO MarepHajia, MOUCK OMOIrorpauueckoro marepuaiga M JIEKTPOHHBIX
UCTOYHHUKOB MH(POPMALIMHU, WUIIOCTPATUBHBIX MAaTepHUajoB. 3aJaHUs 110 CAMOCTOSITEIbHOM paboTe
JAIOTCS TI0 TEMaM, KOTOPbIE TPEOYIOT TOMOTHUTEIBHON MPOPaOOTKH.

OO0t 06bEM caMOCTOATENLHON PAOOTHI CTYAEHTOB IO JUCLUIUIMHE BKIHOYACT ayAUTOPHYIO
¥ BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTy CTY/IEHTOB B TEUCHHE CEMECTA.

AynuTopHas caMocTosITeNIbHas padoTa OCYIIECTBISETCS B ()OpME YHUCIEHHOTO peIieHUs
TEOPETUYECKUX 3a/a4 10 JUCHUIUIMHE. AYIWTOpHAas CcaMOCTOsATeNbHas pabora obecredeHa
METOAMYECKMMH MaTepralaMH.

Bueayauropnast camocTosiTenbHast paboTa OCyIIECTBISETCS B popmax:

- IOJITOTOBKA K YCTHBIM OIIPOCaM I10 TEOPUH;

- IOATOTOBKA K YCTHBIM JOKJIaZiaM 110 TEOPHH;

- YUCJICHHOE PelleHHE TEOPETUYECKUX 3a/1aY;

- pellieHue JOMaIIHEeW KOHTPOIbHON paboThI;

- IOJITOTOBKA K 3aluTe pedepara U HayYHbIX IPOEKTOB.

Mamepuanvi, ucnonv3yemvie 014 MeEKyuie20 KOHMPONA YCHEGAEMOCHU O00yUAIOUWUXCA NO
oucuuniune
IIpumep KOHTPOJIBLHOI PadOTHI

Konrponsnas pabdora 1. Bapuanr 1.
1. PaccuuraiiTe COOCTBEHHOE 3HAUEHHUE YHEPTUN OCHOBHOT'O COCTOSIHUS YaCTHUIIbl B TOTEHIIMAIBHON
sMe ¢ OECKOHEYHO BBICOKMMHU CTEHKaMHU.
2. PaccumnTaiiTe BOJHOBYIO (DYHKIIMIO OCHOBHOTO COCTOSIHHS YaCTHIBI B TIOTEHIIMAIBHOH sIME C
0ECKOHEUHO BBICOKUMH CTEHKAMH.
Kpurepun onenuBanms: 3a npaBuibHoe pemieHue 1 3agaun — 16 0amios, 3a IpaBUIIbHOE pEIICHNE
2 3amaud — 16 0ayIos.

Ilepeyennb Tem pedepatoB
MeTopl 1 IPUHLIUITBI HAHOTEXHOJIOTUU
Hanotexnonoruu u s3HepreTuka
HaHoTexHOI0rny 1 CoNHEeYHas JHEPreTuKa
Pa3BuTHe aeMeHTHON 6a3bl HAHOAIEKTPOHUKU
TBeproTenpHbIe CTPYKTYPbI IOHUKEHHON Pa3MEPHOCTH
Mertannnueckre HaHOYACTHUIIbl U HAHOCTPYKTYPHUPOBAHHbIE MaTEPHAIIbI B I10JI€ ONTHUYECKOTO
U3ITy4EHUs
7. KBanToBO-pa3mepHble 3(pPEeKThl U TPUHLIUI PA3MEPHOTO KBAHTOBAHUS
8. CaepxpemeTku
9. TMomynmpoBOAHUKOBBIE CTPYKTYPHI TOHIKEHHOH pa3MepHOCTH
10. KBaHTOBbIE HUTH
11. KBanTOBBIC ITPOBO/IA
12. KBaHTOBBIE IIETOYKHU
13. TlopucThlii KpeMHHN
14. KBaHTOBbIE TOUKHU

ouhkwdpE



15.
16.
17.
18.

ouhkwnE
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11.
12.
13.
14.
15.
16.
17.
18.

19.

10.

11.
12.

13.

CamMoopranusanus KBaHTOBBIX TOYEK M HUTEH
Hcnonb3oBaHne METAIUIOOPTaHUKU. MeTalinyeckue KacTephl B AUIEKTPUUECKON CpesIe
TynHenbHbIN 3QPEKT B HAHOCTPYKTYpax
[TprMeHeHNe YHUCIIEHHBIX METOJIOB U METO/I0B MaTeMaTHYeCKON (PU3UKHU IS pEIICHUS
byHIaMeHTalIbHBIX 3a/1a4 HaHO(PU3UKH
KomnerorepHoe MoiennpoBaHUE HAHOCTPYKTYP U HAHOCUCTEM
IlepeyeHb TeM Hay4YHBIX IPOEKTOB

MeTo/1bl ¥ IPUHLIMIIBI HAHOTEXHOJIOT MU
HaHoTexHooruu u sHepreTuka
HaHOTeXHOJIOTUH U COJIHEUHAsA SHEPIeTHKA
Pa3Butue 3nemMeHTHON 6a3bl HAHOIIEKTPOHUKU
TBepAOTENbHBIE CTPYKTYPBI HIOHUKEHHOM pa3MEPHOCTH
Mertannuueckre HaHOYaCTUIbl U HAHOCTPYKTYPHUPOBAHHbBIE MaTEpPHAJIbI B I10JI€ ONTHYECKOIO
W3JIy4CHUS
KBanToBO-pazmepHbie 3 HEKTH U MPUHLIUI Pa3MEPHOTO KBAHTOBAHUS
CBepxpemeTku
IToynnpOBOTHUKOBBIE CTPYKTYPBI IIOHMKEHHON Pa3MEPHOCTH
KBaHTOBBIE HUTH
KBanToBbIE IpOBOIA
KBaHTOBBIE LIETTIOYKH
ITopucTslii KpeMHMI
KBaHTOBBIE TOUKH
Camoopranusaiys KBaHTOBBIX TOYEK M HUTEH
Hcnonb3oBaHue METAIUIOOPTaHUKU. MeTainueckue KiacTepbl B AUIIEKTPUUECKON Cpesie
TyHHenpHBIN 3P PEKT B HAHOCTPYKTYpPAX
[IprMeHeHne YHCIEHHBIX METOJ0B U METOIOB MaTeMaTU4YeCKON (DU3UKHU AJISl PeLICHUS
(dyHIaMEHTaJIbHBIX 3a/1a4 HAaHOPU3UKU
KoMnbroTepHoe MOAEINPOBaHUE HAHOCTPYKTYP U HAHOCUCTEM

Ilepeyennb BOPOCOB /1JI1 CAMOKOHTPOJISI 00y4ar0IIUMHUCS
basucusie puznueckue ypaHenus. Ocodennoctu npudopos KMOII-texHonoruu.
CTpyKTypBhl METaI-OKUCEI-TIOJIyITPOBOIHUK. BonbT-amnepubie xapakrepuctuku MOIT-
TpaH3ucTopoB. Puznueckue npoueccsl B kaHanax MOII-tpan3uTopax.
O} dexTrl cunbHBIX 3eKTpuuecKkux noneu. Auddysno-apeiidonas monens Toka B MOII-
TPaH3UCTOPE.
TpaH3uCTOPHI TEXHOJIOTUH "KpeMHHUK-Ha-u30isT00pe" . MoaenupoBanue Tpansucropos KHH-
TEXHOJIOTHUM.
ToKM yTeuKkHd B HAHORJIEKTPOHHBIX CTPYKTypax. Me3ockonunyeckue 3pPpeKTsl B
HAHODJIEKTPOHHBIX CTPYKTYypax.
OcHOBHBIE CBEJICHUS O pa3MeEPHBIX IP(HeKTaX — U3BMEHEHHS! CBOMCTB BEIIECTBA B COCTOSTHUU
HAHOYACTHII, BKJItOYast (pu3nyeckue, XMMHYECKHEe, MEXaHUYEeCKHe, ONOJIOTHYeCKHe
XapaKTEPUCTUKH, TIPUMEPHI "KITACCUYECKUX" 1 HEOOBIUHBIX HAHOOOHEKTOB, HAHOTEXHOJIOT Uit
BOKPYT Hac, IPUPOAHBIX OOBEKTOB.
MeTo/1bl ¥ IPUHIIUIIBI HAHOAJIEKTPOHUKH. [IpuHIIMT pa3MepHOro KBAaHTOBAHUSA. Y CIIOBUS
HaOII0/IEHUsI KBAHTOBBIX pa3MepHBIX 3G (HeKToB
Knaccuueckue n KBaHTOBbIE 3aKOHBI JABH)KEHUS YaCTHULL
YacTuia B HOTEHIMAIBHOH siMe ¢ OECKOHEYHO BHICOKMMHU CTEHKaMu. BoiaHOBBIE QyHKINK U
SHEPreTUYECKUI CIIEKTP
YacTuia B IpsSMOYTOJIbHOM MOTEHIIMATLHON sIMe KOHEUHOW TiTyOrHbI. BonHOBBIE GyHKINY 1
SHEPreTUYECKUI CIIEKTP
DHepreTUYecKre COCTOSHUS B IPSIMOYTOJIbHOW MOTEHIIMAIBLHOM sIME CII0KHOU (hOPMBI
DOHepreTuyecKuil CeKTp IEKTPOHOB B KBAHTOBBIX sIMax. Me30HHbIE KBAHTOBBIE MTEPEXO/IbI B
KBaHTOBBIX sIMax
JIByMepHBIE U KBa3UABYMEPHbBIE JIEKTPOHHBIE CUCTEMBI U CTPYKTYPbI, B KOTOPBIX peann3yercs
pa3MepHOe KBAaHTOBaHUE
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25.
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1.

®u3nKa NOIyNPOBOJIHUKOBBIX KBAHTOBO-Pa3MEPHBIX CUCTEM ITOHMKEHHOW Pa3MEPHOCTH.
OHepreTu4yecKuil CIeKTp IEKTPOHOB U INIOTHOCTh COCTOSTHUI B 3JIEKTPOHHBIX CUCTEMAX C
MMOHWKEHHOM pa3zMepHOCThIO. CTaTUCTUKA HOCUTENEH 3apsiia B HU3KOPA3MEPHBIX CTPYKTypax
KBanrtoBbie HuTH. KBanTOBBIE IPOBOAA. COCTOSHUSA NEKTPOHOB B CTPYKTYpPaX C MOHMKEHHOMN
pa3MepHOCThI0. HaHO2IEKTPOHMKA HA ATOMHBIX CUCTEMAaX: aTOMHBIE ITIPOBOJIOKH
bamnmctnueckuit TpancnopT. bamnucTuueckas npoBOJUMOCTb KBAHTOBBIX HUTEH

KBanToBeie nenouku. [lopuctsiii kpemHauii. @OTOIFOMUHECHEHIUS TOTYITPOBOIHUKOBBIX
cTpykTyp. llonspusoBanHas JIOMHUHECHEHIUS

KBanTtoBbie ToukH. COCTOSIHMS 2JIEKTPOHOB B CTPYKTYpax ¢ IMOHMKEHHON Pa3MEPHOCTBIO
Hcnonp30BaHne METAIUIOOPraHUKU. MeTauInyecKue KiaacTepsl B JUAIEKTPUIECKON Cpele.
[IprMeHeHre HOHHOWM UMIUJIAHTALlM|

CBolicTBa AByMEPHOTO 3JeKTpOoHHOTO raza B MIII-cTpykTypax

CBepxpem€Tku 1 pazMepHOe KBaHTOBaHuE. [101yIpoBOJHIKOBBIE CTPYKTYpPhl TIOHUKEHHOMN
pPa3MEpHOCTH U CBEpXpelIETKH. [101ynIpOBOHUKOBBIE CBEPXPEILETKI

KoHTpa- 1 KoBapuaHTHbIE KOMIIO3UL[MOHHBIE CBEPXPEIIETKH, JIETUPOBAHHBIC CBEPXPEIIETKH
JIETUPOBAaHMs. DJIEKTPOHHAS CTPYKTYpa JIETUPOBAHHBIX CBEPXPEIIETOK

CrnoxeHHble aKyCTUYECKHE U ONTHYECKUE (POHOHBI. MUKPOCKOITMYECKOE U MAaKPOCKOIINYECKOE
onucaHus. JnekTpocraTuueckue 3((eKTrl B NOIIPHBIX KpUcTajuiax. PamaHoBckoe paccesHue
B CBEpXpeIlETKax. Mozaenu 371eKTpoH-()OHOHHOTO B3aUMO/IEUCTBHUS B CBEPXPEIIETKAX
OnTryeckue nNepexoasl U ABJICHUS IEPEHOCA B CBEPXPEIIETKAX. MUHU30HHBIE ONITUYECKUE
[epexopl B CBEPXPEIIETKAX

OHEPreTU4eCcKuil CIEKTP MIEKTPOHOB U INIOTHOCTh COCTOSIHUM B 3JIEKTPOHHBIX CUCTEMAX C
MOHW)KEHHOM pazMepHOCThI0. CTaTUCTHKA HOCUTENEH 3apsa B HU3KOPa3MEPHBIX CTPYKTypax
TyHHenbHbIN 3P PEKT U ero NpuMeHeHHe B MOIYIPOBOIHUKOBBIX HAHOPa3MEPHBIX pHOoOpax U
ycTpoiicTBax. PesoHaHCHO-TyHHEbHBIE TUO0bI. TyHHETbHBIN () ()EeKT B HAHOCTPYKTYpax
TyHHenMpoBaHUE Yepe3 KBAHTOBO-Pa3MEpHbIE CTPYKTYphl. KBaHTOBO-TOYEUHBIE TPAH3UCTOPBI.
[TpuHIHIT KYJIOHOBCKOM OJI0KaIbI

D¢ ekt 0JHOINEKTPOHHOIO TYHHEIUPOBaHU. Peannzanus oHO3IEKTPOHHBIX TPUOOPOB.
KoHcTpyKIInu 0/1H03J€KTPOHHOT0 TPaH3UCTOPa. MHOIOOCTPOBKOBBIE O/IHOIEKTPOHHbIE
CTPYKTYpbI. OZJHORIEKTPOHHBIE PUOOPHI

TpaH3UCTOPBI C pe30HAHCHBIM TYHHEIMPOBAHUEM B JIByXOapbepHOIl KBAaHTOBON CTPYKTYpe
I'ereporniepexoiHbIE MOIEBBIE HAHOTPAH3UCTOPBI C BBICOKOM MOABUKHOCTBIO HOCUTENEH.
Hanotpanzucrop ¢ 1Byx0apbepHOil KBaHTOBON CTPYKTYpOM

PaccesHue yacTHil Ha MOTEHIMAIBHOM penbede. OCOOEHHOCTH ABUKEHMSI YaCTHUI] HaJl
MOTEHIIUATBHBIM pebedom

JIBI>KeHHe YacTull B IByXOaphepHBIX KBAHTOBBIX CTPYKTypax

HogBeie HepaBHOBECHbIE KBaHTOBBIE IPPEKThI, MEXIIIEKTPOHHOE U JIEKTPOH-(POHOHHOE
B3aMMOJEICTBYS B MOJIYITPOBOAHUKOBBIX HAHOCTPYKTYpax

KBanTtoBble 3(h)(peKkThl B KBAHTOBO-pa3MEPHBIX CHCTEMaxX MOHMKEHHON pa3mepHocTU. Ob1ee
npejcTaBieHne o kBaHToBoM 3¢ dekre Xomna. KBantoBslil a3pdexT Xoaa — BO3MOKHBIN
NEpPEBOPOT B KBAHTOBOI MEXaHUKE

KBanToBbIi1 3¢ ekt Xomma B IByMEPHOM 3JEKTPOHHOM rasze. /[poOHbli KBaHTOBBIHN 3¢ ekt
CBs13b KBaHTOBOTO 3(pdekxTa Xosuia ¢ KBaHTOBAaHHUEM NPOBOJUMOCTH B KBAHTOBBIX HUTSIX

na camocmoamenvHoli n0020MOEKU K 3aHAMUAM NO OUCUUNTIUHE DEKOMEHOYEM A
UCNONb306aMb Y4EOHO-MemoOUUecKue Mamepuanbl:

Antynun, K. K. OnTuka HaHOCTpYKTYp M HaHOMaTepuasioB : ydeOHoe mocobume / K. K.
AntyauH. - 2-e¢ u3n. - M. : Jlupexkr-Menua, 2014. - Y. 1. MuKpoCKOmHYeCKHE YpaBHEHUS
aneKTpoArHaMUKH. - 82 c. - ISBN 978-5-4475-0322-2 ; To xe [DnexTpoHHsbIit pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=240553.
Antynun, K. K. OnTuka HaHOCTpYKTYp M HaHoMaTepuanoB : yueOHoe mocobue / K. K.
AntyauH. - 2-¢ wm3a. - M. : Jlupekr-Menma, 2014. - Y. 2. VYpaBHeHHS IJIT aTOMHBIX
nepeMeHHbIX. - 61 c. - ISBN 978-5-4475-0323-9 ; To e [DnexrponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=240554.




5. IlpumepHble OLIEHOYHbIe MAaTepHaJbl /AJds TPOBeleHUs] TeKyllero KOHTPOJS
YCIeBAEMOCTH M NMPOMEKYTOUYHOM aTTeCTANH 00y4al0IMXCH M0 JMCHHUILTHHE
Opranusanus ¥ NpoBeieHHe ATTECTAIMU CTYJAEHTA

B npornecce onieHkr 6akanaBpoB MCHOJIB3YIOTCS KaK TPaJULMOHHBIC, TAK 1 MHHOBAIIMOHHbBIC
TUMBI, BuAbl H  (opmbl KoHTpois. [Ipm STOM TMOCTENEHHO TpPaJUWIUOHHBIE CPEICTBA
COBEPILEHCTBYIOTCS, @ UHHOBAIIMOHHBIEC CPECTBA aJallTUPOBAHBI JIJIsI TOBCEMECTHOTO MTPUMEHEHUS
B POCCUICKOM BY30BCKOM MPAKTHUKE.

Leabr npoBeaeHHss aTTeCTAMM — IPOBEPKA OCBOCHUS 0OOPA30BATEIHHOW MPOTPAMMEI
JTUCIUILIMHBL Yyepe3 chopMUpOBaHHOCTH 00pa30BaTeNIbHBIX PE3YyIbTATOB.

Tunbl KOHTPOJIA:

Texkymass aTTecTamusi: TPEIACTABICHA CICAYIOMIMMH pa0oTaMu: OTYETHOCTH IO
71a00PaTOPHBIM 3aHSATHUSIM.

IIpomMe:xxyTouHasi aTTecTalUsA OCYIECTBISECTCS B KOHIE CEMECTpa U 3aBEpIIAET HU3YUYCHHE
JTUCIUIUIMHBI, TOMOTaeT OLIEHUTh Oojiee KpYIHbIE COBOKYIMHOCTM 3HAaHUW M yMEHUH,
dbopMuUpOBaHUE OTPEACTIEHHBIX KOMIIECTCHIIUN.

OLEHOYHBIMHM CPEJICTBAMHM TEKYIIETO OLEHUBAHMS SIBJIAIOTCS: YCTHBIE OINPOCHI MO TEOPHH,
pemienue 3anav, (pU3MYECKHe TUKTAHTBHI, dBPUCTHUYECKAs Oecela MO TeMe 3aHSATHs, TPYIIOBOEC
oOCyXJIeHHEe TeMbI 3aHATHUS, 3allUTa pedepara WIM MPOEKTa, KOHTposibHas padorta. KoHtpomis
YCBOEHUSI MaTepraa BeAETCs PEryJIIpHO B TEUCHHE BCErO CEMECTpa Ha MPAKTUYCCKUX 3AHITHSIX.

Ne CPEICTBA OHEHUBAHMUS, OO6pazoBaTenbHbIC
H/H HCIOJIB3YEMbIC IJId TCKYIIECTO OICHUBAHUA MTOKa3aTeIA pe3yﬂLTaTLI I[I/ICI_II/IHHI/IHBI
(hopMUpPOBaHUS KOMITCTCHIIUU

1 Ouenounblie cpecTBa 1uis TeKymeii arrectanun | OP-1 3HaeT KBAHTOBYIO TCOPHUIO
OC-1 ycTHbIi oIIpoc 10 TeopuH, HAHOCHCTEM M TEOPETHUYCCKHE OCHOBBI
OC-2 pa3HOypOBHEBBIC 33J]a4H U 33JaHUS, HAHOTEXHOJIOTUH;
OC-3 dusnueckuii IUKTAHT, OP-2 ymeer peniath 3a/1a4u Ha pacyér
OC-4 sppuctudeckas Oecena, KBaHTOBBIX XapaKTEPUCTHK HAHOCUCTEM U
OC-5 rpynmnoBoe o0Cyx€HuE, HAHOTEXHOJIOIMYECKHUX MIPOLIECCOB;
OC-6 3amura pedepara UM IPOEKTA, OP-3 Bnazgeer criocobamu peieHus 3a1a4
OC-7 koHTpOJIbHAs paboTa Ha Pacy€T KBAHTOBBIX XapaKTEPHCTHK

2 Oueno4Hple CpeaCTBA ISl IPOMEKYTOTHOI HAHOCHCTEM M HAaHOTEXHOJIOTHYECKUX

arTreCcranmumu IIPOLIECCOB.
3a4éT

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

Onucanue OIEHOYHBIX CPEACTB M HEOOXOAUMOTOo OO0OpYyIOBaHUS (JIEMOHCTPAIHOHHOTO
MaTepuana), a TaK JKe TPOIeAYpPhl W KPHUTCPUH OICHUBAHHUS WHIUKATOPOB JIOCTHIKCHUS
KOMIIETEHIIMM Ha Pa3IMYHBIX dTamax ux (GopmupoBaHHsS B MpoOIlEcCe OCBOCHHUs 00pa3oBaTeIbHOU
IPOrpaMMBbI TIpeicTaBiIeHbl B DOHE ONEHOYHBIX CPEJCTB JUIS TEKYIIET0 KOHTPOJS YCIEBAEMOCTH
U TIPOMEXKYTOYHOM aTTECTAlUU 10 AUcHUIUINHE «DU3ndeckre OCHOBBI HAHOTEXHOIOTHII.

Mamepuannt, ucnonb3yemole 011 MEKyuLe20 KOHMPOJis YCREBAEMOCHIU 00YHAIOWUXC NO
oucuuniune

Matepuansl 1y OpraHU3aIui TEKYIICH aTTECTAIlNK MPEACTABIICHBI B IT. 5 TPOTPaMMBI.

Mamepuanwi, ucnonv3yemoie 011 NPOMEHCYMOUHO20 KOHMPOJIA YCRECAEMOCHIU 00OYUAIOUUXCA
no oucyuniune
OC-8 3auéT B popMe ycTHOro codece0BaHUs MO BONPOCAM
Ilepeyens BonpocoB K 3a4éTy

37. basucHeie pusndeckue ypapaenus. Ocodennoctu nmpuoopoB KMOII-TexHomormm.

38. CTpyKTypbl MeTaJlI-OKUCEN-TIONYIPOBOAHUK. BonbT-amnepusie xapakrepuctuka MOIT-
TpaH3ucTopoB. Puznueckue nporeccol B kaHanax MOII-Tpan3uTopax.

39. DddexTsl cUIBHBIX AeKTpuueckux nojiei. AnddysHo-apeiidosas moaens Toka B MOII-
TpPaH3UCTOPE.
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TpaH3uCTOPBI TEXHOJOTHH "KpeMHHU-Ha-u30JaTo0pe". MoaenupoBanue Tpanzuctopo KHU-
TEXHOJIOTHM.

Toku yTeuku B HAHOAJIEKTPOHHBIX CTPYKTypax. Me3ockomnuyeckue 3pPpeKxTrl B
HaHOXJIEKTPOHHBIX CTPYKTYpaX.

OcHoOBHBIE CBEICHUS O pa3MepHBIX dPdeKTax — U3BMEHEHUS CBOMCTB BEIIECTBA B COCTOSIHUU
HAHOYACTHII, BKIIFOYast (Pu3nyecKre, XMMUIECKHEe, MEXaHUYEeCKHEe, ONOIOTHYECKHE
XapaKTEPUCTUKH, IPUMEPHI "'KIIACCUUECKHUX'" 1 HEOOBIYHBIX HAHOOOHEKTOB, HAHOTEXHOJIOTUI
BOKPYT Hac, IPUPOIAHBIX OOBHEKTOB.

MeToabl ¥ TPUHIMIIBI HAHOAIEKTPOHUKU. [IpuHIIMI pa3MepHOro KBAaHTOBAHUS. Y CIIOBUS
HaOJIO/ICHUST KBAHTOBBIX Pa3MepHBIX 3 (PeKToB

Kitaccnueckrie 1 KBaHTOBBIE 3aKOHBI JBUKEHUS YaCTUL]

Yacruia B IOTEHIUAIBHOM siME ¢ OECKOHEYHO BHICOKUMU CTeHKaMH. BoIHOBBIE PyHKIMY U
OHEPreTUYECKUM CIIEKTP

Yacrtwuiia B IpsIMOYTOJILHON TTOTEHITMAIBHON SIME KOHEUHOH TITyOMHBI. BoTHOBBIE QyHKIIUM 1
OSHEPreTUYECKUM CIIEKTP

DHepreTu4eckue COCTOSHUS B IPSMOYTOJIbHON MOTEHIUATBHOMN SIME CIIOKHOM (OPMBI
OHepreTu4yecKuil CIeKTp IEKTPOHOB B KBAHTOBBIX sIMax. Me30HHbIE KBAHTOBBIE [1EPEXO/IbI B
KBaHTOBBIX IMaX

JIBymMepHBIE U KBa3UIBYMEPHBIE 3JIEKTPOHHBIE CUCTEMBI U CTPYKTYPBI, B KOTOPBIX pPEaInu3yeTcs
pa3MepHOEe KBAaHTOBAHUE

®Pu3KKa NOJIyIPOBOJHUKOBBIX KBAHTOBO-PAa3MEPHBIX CHCTEM IIOHMKEHHON pa3MEPHOCTH.
DHEpPreTUYEeCKUi CIIEKTP FNEKTPOHOB U INIOTHOCTh COCTOSIHUM B 3JIEKTPOHHBIX CUCTEMAX C
MOHWKEHHOM pa3MepHOCThI0. CTaTUCTHKA HOCUTENEH 3apsaa B HU3KOPAa3MEPHBIX CTPYKTypax
KBanToBeie HuTH. KBaHTOBBIE pOBOAA. COCTOSAHMS 3JIEKTPOHOB B CTPYKTYpax C MOHUKEHHOMN
pa3MepHOCThIO. HaHO2IEKTPOHMKA Ha aTOMHBIX CUCTEMAaX: aTOMHBIE IIPOBOJIOKH
bannuctuyeckuii TpaHcnopt. bamiuctiuyeckas IpoBOIMMOCTb KBAHTOBBIX HUTEH

KBanToBeie nenoyku. [lopuctsiii kpeMauii. @OTOIIOMUHECHEHINS ITOTYITPOBOIHUKOBBIX
cTpykTyp. llonsgpuzoBanHas TrOMUHECLICHIIMS

KBanrtoBblie Touku. COCTOSIHUS 3JIEKTPOHOB B CTPYKTYpax ¢ MOHUKEHHON Pa3MEPHOCTHIO
Hcnonb3oBaHne METAJUIOOPTaHUKU. MeTallInyecKue KI1acTepbl B IUJIEKTPUUECKON Cpeie.
[IprMeHeHre HOHHOWM UMITJIAaHTALlM|

CaolicTBa AByMEpHOT0 371eKTpoHHOro raza B MJIII-ctpykrypax

CepxpeméTku 1 pazMepHoe KBaHTOBaHUE. [101yTpoBOJHIKOBBIE CTPYKTYpPhI TOHMKEHHOMN
Pa3MEpPHOCTH U CBEpXpeETKU. [101yITpOBOTHUKOBBIE CBEPXPEILIETKU

KoHTpa- 1 koBapruaHTHbIE KOMIIO3UL[MOHHBIE CBEPXPEIIETKH, JIESTUPOBAHHBIEC CBEPXPEIIETKH
JIETUPOBAaHMsL. DJIEKTPOHHAS CTPYKTYpa JIETUPOBAHHBIX CBEPXPEIIETOK

CrnosxeHHbIe aKyCTHUECKHE U oNTHYeCKUEe (OHOHBL. MUKPOCKOIINYECKOE U MAaKPOCKOIINYECKOE
onucaHus. JnekTpocraTuueckue 3((GeKTrl B NOIPHBIX KpUcTauiax. PaMaHOBCKoe paccesHue
B CBepXpeIéTKkax. Mozenu 351eKTpoH-()OHOHHOTO B3aUMOIEUCTBUS B CBEPXpEIIETKaX
OnTHyeckue nepexoasl U ABJICHUS NIEPEHOCA B CBEPXPEIIETKAX. MUHN30HHBIE ONITHYECKUE
[epexobl B CBEPXPEIIETKAX

OHEPreTU4ecKuil CIEeKTP AIEKTPOHOB U INIOTHOCTh COCTOSTHUM B 3JIEKTPOHHBIX CUCTEMAX C
MOHMKEHHOM pazMepHOCThI0. CTaTUCTHKA HOCUTENEH 3apsia B HU3KOPa3MEPHBIX CTPYKTypax
TyHHenbHbIN 3P PEKT U ero NpruMeHeHHe B MOIYIPOBOHUKOBBIX HAHOPa3MEPHBIX MpHOOpax u
ycTpoicTBax. PesoHaHCHO-TyHHENbHBIC TUOABI. TyHHETBHBIN 3G (EeKT B HAHOCTPYKTypax
TyHHenMpoBaHUE UEpE3 KBAHTOBO-Pa3MEpHbIE CTPYKTYphl. KBaHTOBO-TOUEUHBIE TPAH3UCTOPBI.
[TpuHIMI KYTOHOBCKOM OJ0KabI

D¢ ekt 0JHOINEKTPOHHOTO TYHHETUPOBaHU. Peanuzanus 0JHOAIEKTPOHHBIX TPUOOPOB.
KoHcTpyKmy 01HO3JIEKTPOHHOTO TPaH3UCTOPa. MHOTrOOCTPOBKOBBIE OJTHOIJIEKTPOHHBIE
CTPYKTYpbI. OZHORJIEKTPOHHBIE PUOOPHI

TpaH3UCTOPBI C pe30HAHCHBIM TYHHEIMPOBAHUEM B JIByXOapbepHOIl KBAaHTOBON CTPYKTYpe
I'ereponiepexoqHbIE MOJIEBLIE HAHOTPAH3UCTOPBI C BBICOKOM MOJABUKHOCTBIO HOCUTEIIEH.
Hanotpansucrop ¢ 1Byx0apbepHOil KBaHTOBON CTPYKTYpOi



67. Paccesnue yacTuil Ha MOTEHIIMATBLHOM perbede. OCOOCHHOCTH MTBHKECHUSI YACTHUIL HA
MOTEHIIUATBHBIM pelibeom

68. JIBmxeHue 4acTHIl B IBYXO0aphEPHBIX KBAHTOBBIX CTPYKTYpax

69. HoBble HepaBHOBECHBIE KBAHTOBBIEC A(PPEKTHI, MEXKDIEKTPOHHOE U AIIEKTPOH-(OHOHHOE
B3aMMOJICHCTBHS B MOJIYIIPOBOJHUKOBBIX HAHOCTPYKTYpax

70. Ksanrosble 3(h(heKThI B KBAHTOBO-Pa3MEPHBIX CUCTEMaX MOHMKEHHOM pazmepHocTH. O01mee
npejacTaBieHre o kBaHToBoM 3 dekre Xosmra. KBanTossril a¢gd ekt Xosma — BO3MOKHBII
MIEPEBOPOT B KBAHTOBOI MEXaHUKE

71. KBanToBsIii 3pdext Xosia B IByMEPHOM 3JIEKTPOHHOM Ta3e. J{poOHbBIN KBaHTOBBIN 3P deKT

72. CBa3b kBaHTOBOTO 3 (dekTa Xona ¢ KBAaHTOBAaHUEM MTPOBOAMMOCTH B KBAHTOBBIX HUTSIX

B koHIle M3y4deHHs TUCIUIUIMHBI MOABOASTCS UTOTH PAOOTHI CTYIACHTOB Ha JICKIIMOHHBIX U
MPAKTUYECKUX 3aHATUAX IIYTEM CYMMUPOBAHHUS 3apab0TaHHBIX 0aJIOB B TEUEHUE CEMeCTpa.

Kpurepun oueHuBaHusi 3HAHU 00y4aKOIIMXCH MO TUCUMUIIJIMHE

DopMupoBaHue 0ANJILHO-PETHHIOBOM OIIEHKH PAd0ThI 00y4al0IMUXCs

o [Tocemenue | [Tocenmenue Pa6ora Ha 3auér
§ b (S9113171 MPAKTUYECKUX | MPAKTUIECKUX
2 3aHATUN 3aHATUAX U TEKYILIHUH
o KOHTPOJIb
7 | PazbannoBka 1o 6*1=6 10*1=10 152 Gamnna 32 6amna
BUJaM paboT 6aymI0B 6ayI0B
CymmapHbIit 6 6ayoB 16 6amnoB 168 Gamna 200 G6annoB
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6. MeToanyecKkue yKazaHus /Ui 00y4AIOUIUXCS 10 OCBOCHHIO THCIHMIIJIMHBI

YcneuHoe u3yueHue Kypca TpedyeT OT CTYACHTOB IMOCELEHUs JICKIUI, akTUBHOM paboThl Ha
71a00paTOPHBIX 3aHATHUSAX, BBINOJIHEHUS BCEX YUEOHBIX 3aJaHUN MpEnojiaBaTels, O3HAKOMJIEHUS C
6a30BbIMH y4e€OHHUKAaMU, OCHOBHOMW U JIOTIOJIHUTENILHON JIUTEPaTypoOil.

OcHoBHOH (opMOIl H3NOXKEHUsT MaTepuasa Kypca sBisitoTcss jekuuu. Kak mpaBuio, Ha
JIEKLUU BBIHOCHUTCS OCHOBHOM INpOrpaMMHBINA MaTepuai Kypca. YacTb maTepuana BBIHOCSATCS IS
CaMOCTOSITENIbHOTO H3Y4YEHMsI CTYIAEHTAMH C HENPEMEHHBIM, COOOLIEHHUEM UM JHUTEepaTypHBIX
UCTOYHUKOB U METOAMYECKMX pa3paboTok. Ha mpakTHyeckuxX 3aHATHUSX paccMaTpUBAIOT
(dparMeHThl TEOpUH, TPEOYIOIIME CIOKHBIX MAaTEMaTHYECKUX BBIKIAJIOK, DPA3JIMYHBIE METOJIbI
peleHus 3aja4 U Hanbosee TUMMYHbBIE 3a/1a4d. J{Js 3aKperieHns MaTepuaia, paccMaTpuBaeMoro
Ha NPAKTHUECKUX 3aHATHUSAX, CTYJIEHTHI IMOIY4aroT JOMAIHHUE 3aJlaHusl B BHJIE psja 3a1ad u3
COOTBETCTBYIOILUX 33JaYHUKOB.

Ha neknumsax wu3ydaercss Marepuana IO OCHOBOIIOJATarIIMM BOINpPOCAM JHCHHIUIVHEI,
pacKpbIBaeTCs UX MPaKTUYECKasi 3HAUMMOCThb. B X071€ IpoBeACHMS JIEKIIUHU UCTIOIb3YKOTCS IPUEMBI
U MeTonabl mpoOieMHOro oOydeHus. Ha mnpakThyecKuxX 3aHATUSAX pacCMaTpPUBAIOTCS METOJIbI
pellleHusT NPUKIAJHBIX 3a7ad, MPOBOAUTCA AaHAJINW3 IOJYYEHHBIX pe3yibTaroB. B xoxe
MPAKTUYECKOTO 3aHATHS OJIHOBPEMEHHO IpeciielyeTcsl Leb pacllupeHusl U yriayOneHusl 3HaHUH,
MIOJIyYEHHBIX Ha JIEKLUU.

[Ipy M310K€HMHM TEOPETHUYECKOr0 Marepuasa Ha JIEKIMHM, a TaKKe IPU PEelIeHUM 3a1ad Ha
NPAaKTUYECKUX 3aHATHUSAX JUIs1  JEMOHCTpauuu rpadukoB, OOyyaromMx MOporpaMM H  T.IL
PEKOMEHIyeTCsI HUCII0JIb30BATh KOMITBIOTEPHYIO MYJIbTUMETUINHYIO YCTAHOBKY.



3anuch JieKUMH — oJHa w3 (GOpM AaKTUBHOM CaMOCTOSTEIbHOW pabOThl CTYJCHTOB,
TpeOyrolasi HaBBIKOB U YMEHHsI KpPAaTKO, CXEMaTHYHO, TOCJIE0BAaTEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIC IIOJIOXKEHUS, BBIBOJIBI, 0000IIEHUs, POPMYIUPOBKU. B KOHIlEe JeKIMK IpenojaBaTeib
OCTaBJIIET BpeMs (5 MUHYT) JUISl TOTO, YTOOBI CTYA€HTHI UMEIIM BO3MOXKHOCTh 33]aTh YTOYHSIOIINE
BOIIPOCBHI II0 M3y4aeMOMY Marepuany. I3-3a HEZOCTaTOYHOrO KOJMYECTBA AYJUTOPHBIX YacoB
HEKOTOpbIe TEMBl HE yHAaeTCs OCBETUTh B IOJHOM OOBEME, MO3TOMY IpErojaBarellb, 10 CBOEMY
YCMOTPEHHIO, HEKOTOPbIE BONPOCH BBIHOCUT Ha CAaMOCTOSITENBHYIO Pa0OTy CTYIEHTOB, PEKOMEHIYs
Ty WIM MHYIO JTeparypy. Kpome aToro, mms jiydmiero OCBOCHHs MaTepualla U CHUCTEMaTH3aluu
3HaHUH MO AUCLMIUIMHE, HEOOXOAMMO HOCTOSIHHO pa30MpaTh MaTepualibl JEKIUH MO KOHCIEKTaM U
yueOHbIM 1ocobusiM. B cirydae HeoOxoaumocTi o0palaTbes K MPEenoAaBaTeNio 32 KOHCYJIbTalUeH.

Pexkomennyercss mocie KaxaoW JeKIHH oQGOpMIIATh KOHCHEKT Jekiwid. Ilepen kaxmoi
JEKIMeH MPOUYUTHIBATh KOHCIIEKT MPEablIyLIeH JIEKIHUH, YTO COCOOCTBYET JydIlIeMy BOCHPUATHIO
HOBOT'O MaTepuaa.

JlekMM MMEIOT B OCHOBHOM OO30pHBIM XapakTep M HalelleHbl Ha OCBElLIeHHEe Hambolsee
TPYAHBIX M JMCKYCCHOHHBIX BOIIPOCOB, a TAakKXKe IPHU3BaHBl CIIOCOOCTBOBATH (POPMUPOBAHUIO
HaBBIKOB pabOThI ¢ HayuyHOU JmTepaTypoil. Ilpeanonaraercss Takxke, 4TO CTYAEHTBI MPUXOIAT Ha
JICKIMH, TPEABAPUTEIBHO NMPOpadoTaB COOTBETCTBYIOUIMM y4ueOHBI MaTepHai MO0 HCTOYHHMKAM,
PEKOMEH1YEMBIM IIPOIPaMMO.

HaubGonee BakHble pa3zenbl Kypca BBIHOCSATCS Ha IpakTHueckue 3aHsaTus. Ha kaxaom
3aHATUM MPEUIaraeTcsi HEeCKOJIbKO 3anad. YacTe 3ahad pelaercs Ha 3aHATHH C IOAPOOHBIM
0o0Cy)XJIEHUEM METOJa U IOJy4YeHHBIX pe3yapTaToB. OcTanbHbIE 33Jaud CTYAEHT pellaeT
camocTosTeNnbHO. [l 3auéra KOHTPOJIBHOM pabOThl CTYAEHT AOJDKEH 3alllUTHTh BCE 3aJaHUs.
[IpenycmoTpeHna 3ammuTa pedepara.

[TpakTuyeckoe 3aHsATHE — BaxKHeWIIas (GopMa caMOCTOATENbHOM pabOThl CTYJEHTOB Haj
Hay4yHOW, yueOHOW U nepuoaudeckor auTeparypoil. IMEHHO Ha MPAaKTUYECKOM 3aHSATHHU Kaxabli
CTYACHT MMEeT BO3MOKHOCTb IPOBEPUTh ITYyOMHY YCBOEHHUS Y4eOHOro Marepuana, M0Ka3aTh
3HaHUE KAaTETOpHid, TMOJOKEHUH W MHCTPYMEHTOB NMPO(ECCHOHATBHON NESTEIBbHOCTH. YUYacTHe B
IIPAKTUYECKOM 3aHATHM IMO3BOJSAET CTYINEHTY COEIMHUTBH IIOIYYECHHBIE TEOPETHUYECKHE 3HAHUS C
peleHreM KOHKPETHBIX NPaKTUYeCKUX 337ad M Mofened B obiactu npodeccCHOHAIbHOU
JeATeNbHOCTH. [IpakTuyeckue 3aHATUS B paBHOW MeEpe HalpaBlI€Hbl HAa COBEPLICHCTBOBAHUE
MHIVBUIYaJIbHBIX HABBIKOB PEHICHUS] TEOPETUUECKUX M MPHUKIAIHBIX 3a/1a4, BBIPAOOTKY HAaBBIKOB
UHTEJUIEKTYaJIbHOM paboThl, a TaKkXkKe BeleHUs AUcKyccuid. KoHKpeTHbIe MPONopLHU pa3HbIX BHJIOB
paboTel B Tpymme, a TakXke CHOCOObl MX OIIEHKH, ONPEAENsIOTCS MpEenojiaBaTeieM, BEeAyIIUM
3aHATUS.

IoaroroBka K NPaKTHYECKUM 3aHATUSIM.

IIpy MOATOTOBKE K MPAKTUYECKUM 3aHATUAM CTYACHT [OJDKEH W3YyYUTh TEOPETUYECKUN
MaTtepuag Mo TeMe 3aHATHUSA (MCIOJIb30BaTh KOHCHEKT JIEKLUH, M3YyYUTh OCHOBHYIO JIUTEpaTypy,
03HAaKOMUTbCS C JJONOJHUTEIBHON JIUTEpaTypol, MPH HEOOXOIMMOCTH JOMOIHUTE KOHCIEKT, Aejas B
HEM COOTBETCTBYIOIIME 3allUCH M3 JIMTEpaTypHbIX HCTOYHUKOB). B ciydae 3arpynHeHuit,
BO3HUKAIOIIMX IPH OCBOEHMM TEOPETHUUECKOr0 Marepuana, CTYIEeHTY cieqyeT oOpamarbes 3a
KOHCyJIbTalluel K IMpernojaBarento. Mas Ha KOHCyNIbTalMio, HEOOXOAMMO XOpOIIO MpPOAYyMaTh
BOITPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Havane npakTHYECKOro 3aHATHS IPENOAABATENb 3HAKOMHUT CTYACHTOB C TEMOMW, OIJIaIlaeT
IUIAH IIPOBEICHMs 3aHATUSA, BBIAACT 3aJaHusA. B TeyeHHe OTBEIEHHOrO BPEMEHU Ha BBIIOJIHEHHE
palboThl CTYAEHT MOKET OOpaTUTHCS K IMPENojaBaTeiio 3a KOHCYJIbTallMed WM pa3bsicHeHusMHU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIMIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHE CO CTYICHTOM.

Pe3ynbpTaThl BHINONHEHHS IPAKTUYECKUX 3aJlaHUi OLIEHUBAIOTCS B Oajiax, B COOTBETCTBUM C
0ayUTbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

OCHOBHBIM METO/IOM OOYYEHHS SBIISETCS CAMOCTOSATEIbHAas paboTa CTYIEHTOB € y4eOHO-
METOANYECKUMU MaTepUalaMy U HAYYHOU JINTEpaTypoOil.

PekoMennoBaHHas mpenojaBaTeNssMU  JUTepaTypa M ydeOHble TMOCOOMS  CIy’KaT
UH(POPMALIMOHHOM OCHOBOM M TO3BOJISIIOT PETyJIsSpHO 3aHUMAIOIIMMCSI CTYAEHTaM YCBauBaTh
JIEKIMOHHBIN MaTepuai. [ obecneueHrs TepMUHOIOTHYECKON OHO3HAYHOCTU yueOHOe mocodue



COJIEPKUT CJIOBAPh OCHOBHBIX TEPMHUHOB, HCIOJB3yeMbIX B HEM. Kpome Toro, mporpamma kypca

JICKIMIA COJEPHKHUT BOTPOCHI T CAMOKOHTPOJISL.

CamocrosTenbHas padoTa CTYJEHTOB IOJPa3yMEBAET BBINOJIHEHUE CTYIEHTaMH JIOMAIIHEro
3aJaHusi B BUJE pEIICHUS HEO0O0XOAWMOro MHMHUMYyMa 3ajad M3 COOpHHUKA Ui MPaKTHYECKHX
3aHATHM, KOHCYJIbTAllMH U aHAIM3a UX PEIIEHHs] COBMECTHO C NPENOAABATEIIEM.

KoHTpons camocTosiTeIbHON (BHEAyTUTOPHOI) paboThl — HaNKMCaHUE M 3amuTa pedepara,
BBICTYIIJICHHE C JJOKJIQJIOM Ha IPAKTUYECKUX 3aHATUAX, PELICHUE KOHTPOJIbHOM paboThI.

B mnpomecce oneHMBaHUS MUCHBMEHHBIX KOHTPOJBHBIX W CaMOCTOATENBHBIX paboT mpu
pasjie’eHun 33JaHus Ha JEWCTBUS INpU OLEHMBAHWMU 3a OCHOBaHME Oepércs cruenyromas
NPOLIEHTHAs LIKaa:

91-100 % ot ymucia myHKTOB — OlleHKa "5",

74-90 % oT uKcia MyHKTOB — OlleHKa "4",

60-73 % OT uncia MyHKTOB — oreHka "3",

40-59 % oT uKciia MyHKTOB — OlleHKa "2",

0-39 % ot uucia myHKTOB — orieHka "1".

CryaeHTy MO>KHO ITOCTaBUTh OLIEHKY BBIIIE, €CJIM CTYAEHTOM OPUTMHAIBHO BBIIIOJIHEHA padoTa.

OCHOBHBIM METOJIOM OOYYEHHUs SBIISICTCSI CaMOCTOSTENbHAs padoTa CTYIEHTOB C Y4eOHO-
METOAMYECKHMMHU MaTeprajaMy U Hay4HOU JIUTepaTypou.

OCHOBHBIM METOJIOM OOYYEHHs SIBIISIETCSI CaMOCTOSTENbHAs paboTa CTyIEHTOB C Y4eOHO-
METOAMYECKHMMHU MaTeprajaMy U Hay4HOU JIUTepaTypou.

Pexomennmarmu 1U1s CTyIeHTa BKIIIOYAIOT B ce0s Ciieayromiee:

- o0s3arenbHOE TIOCEIIEHUE JIEKUMH BeOylIero ImpenojaBaress; JEeKIMH — OCHOBHOE
METOMYECKOE PYKOBOJACTBO NMPH HM3YYEHUHM TUCHUIUIMHBI, HanOoJiee ONTUMAIBHBIM 00pa3oM
CTPYKTYPUPOBAHHOE U CKOPPEKTUPOBAHHOE HAa COBPEMEHHBIM MaTepuall; B JIEKIUU ITTyOOKO U
noapoOHO, apryMEHTHPOBAHO W METOJOJIOTHYECKH CTPOrO pPAacCMaTPHUBAIOTCS TJIaBHBIC
npoOjaeMbl TEMbl, B JIEKLUMH JAIOTCS HEOOXOIUMBbIE pa3Hble IOAXOAbl K HCCIEAYeMbIM
npoOemMam;

- MOJrOTOBKY M aKTHBHYIO pa0OTy Ha NMPaKTHUYECKUX 3aHATHUAX; MOJATOTOBKA K MPAKTHUECKUM
3aHATUSM  BKJIIOYACT MPOpPadOTKY MaTepualoB JIEKIWH, PpEKOMEHIOBAaHHOW y4eOHOU
JUTEPATYpHl, @ TAKXKE BBHIIIOJHEHUE 33/1aHUI Ha CAMOCTOSTEIILHOE PELICHUE 3a/1a4.

MeTtoanyeckie peKOMEHAANNU 10 TOATOTOBKE K MPAKTHYECKUM 3aHATHsAM. [IpakTrueckoe
3aHATHE BKJIIOYAeT B ce0s /Ba BUAa paboT: MOATOTOBKY COOOLIEHHMS M ydyacTHe B OOCYKIACHUU
npoOJeMbl, 3aTpoHyTOM cooOmenneM. OCHOBHOW BuJl pabOThl Ha 3aHATHU — Yy4YacTHE B
00CYX/1I€HUH NPOOIJIEMBI.

BricTymuieHusl Ha MPAKTHYECKUX 3aHIATUSAX JOJDKHBI OBITH IO BO3MOKHOCTH KOMITAKTHBIMHU U
B TO JX€ BpeMs BpasyMUTeNbHbIMH. Ha mnpakTHueckoMm 3aHATHMM HIET TNPOBEpPKA CTENEHU
IIPOHUKHOBEHUS B CyTh MaTepuaia, oocyxaaemoi npobiemsl. [losTomy Oecena OyaeT uaTu He MO
COJIEpKAHUIO IPOUYNUTAHHBIX PA0OT; MpenojaBareib OyAeT CTaBUTh IPOOJIEMHbIE BOIPOCHI.

[To okOHUaHWH TPAKTHYECKOTO 3aHATHS K HEMY CIeIyeT OOpaTHThCs emié pa3, TIOBTOPUB
C/I€JIaHHbIE BBIBOJIBI, MPOCIEIUB JOTMKY UX IOCTPOEHHUS, OTMETHB MOJOXEHHUS, JeKallue B HX
OCHOBE — JIJISl 9TOTO B TEUYEHHUE 3aHATHUS CJIEIyeT JleNaTh HeOONbIINe MOMETKH. Takum o0pas3om,
NPAaKTUYECKOE 3aHATHE HE MPOUIET NapoM, 3aKpeIuIeHUE pe3yabTaToB 3aHATHS BEIET K JIydIIeMy
YCBOGHHIO MaTepualia W3y4YeHHOH TeMbl M Jydllell OpHeHTalmuh B CTPYKType Kypca.
Beienpuenénnas mporenypa A0DKHA MPAaKTUKOBATbCS PEryJsipHO — CTaOWiIbHAS U MPHIICKHAsS
paboTa B TeUeHHE ceMecTpa Oy/IeT 3aJI0TOM ycIieXxa Ha CECCHH.

Metoauueckie yKa3aHHUsS [0 OpPraHU3allMM ¥ MPOBEACHUI0 CAMOCTOATENBbHOM paboOThI
dopMynmupyrOTCS B BHIE 3aJaHUN TSI CAMOCTOSITENIBHOW PabOTHI, MpelycMaTpHUBAIOIIHX
UCIOJIb30BaHUE HEOOXOIUMBIX TEPMHUHOB M MOHATHH 1O mpobiemaTnke Kypca. OHU HaleNuBaIOT
Ha IPAaKTHUYECKyI0 padOTy MO MPUMEHEHHUIO M3y4aeMOro marepuana, Mouck Oubamorpaduueckoro
MaTtepuaja M JJIEKTPOHHBIX HCTOYHUKOB HH(OpMAIMM, WIIIOCTPATUBHBIX MaTepHalioB. OTH
3aJJaHAs TaK)Ke OPHEHTHUPYIOT Ha HaINKMCaHWe KOHTPOJBHBIX pabot, pedeparoB. 3amaHus 0
CaMOCTOSITENIbHON paboTe TAI0TCs 10 TeMaM, KOTOpble TPeOyIOT JOMOTHUTEIBHON MPOPabOTKH.

IloaroroBka K yCTHOMY AOKJIANY.



Jloknaapl AenalTcsl MO KaKIOM TeMe C LEIbl0 MPOBEPKHM TEOPETUUYECKUX 3HAHUU
00y4aroIIerocs, €ro CHOCOOHOCTH CaMOCTOSITENbHO MPUOOpETaTh HOBBIE 3HaHHSA, paboTaTh C
MH()OPMALMOHHBIMU PECYpCaMU U U3BJIEKaTh HYKHYIO HH(OpMaLuio.

Jlokmanel  3aciIylIMBAIOTCST B HAadale IPAKTHUYECKOTO 3aHATUSA IOCIE  U3y4eHUs
COOTBETCTBYIOLIEH TeMbl. [IponOKHUTENIbHOCTD NOKIA[a HE JOJDKHA IPEBbILIATH 5 MHMHYT. Temy
JIOKJIa/1a CTYJIEHT BBIOMPAET 110 KEJTaHUIO U3 NPEI0KEHHOTO CIIHCKA.

IIpn nmoaroroBke AOKIaga CTYINEHT AOJDKEH M3YYUTh TEOPETHYECKMH MaTepHas, MUCIONb3Ys
OCHOBHYIO U JIOTIOJHUTENIBHYIO JIUTEPaTypy, OOs3aTelbHO COCTaBUTH IUIAH JIOKIana (IepeyeHb
pacCMaTpUBAEMbIX UM BOIPOCOB, OTPAXKAIOLMX CTPYKTYpy M IOCJIEAOBATEILHOCTh MaTepHuaia),
HOATOTOBUTh  Pa3JaTOUYHbIi Marepuan WM Hpe3eHTauuto. [lman  joknaga  HeoOxoauMo
IIPEIBAPUTEIILHO COIIACOBATH C IIPEIIOIABATEIIEM.

BeicTyniieHne  1OJDKHO — CTPOMTBCSL  CBOOOJHO, yOEQUTENBHO M apryMEHTHPOBAHO.
[IpenoxaBarenb cienuT, 4TOOBI BBICTYIUIEHHE HE CBOAMIOCH K IIPOCTOMY BOCIIPOM3BE/ICHHIO TEKCTa,
HE JOIyCKaeTCsl IPOCTOE YTEHHE COCTABICHHOIO KOHCIIEKTa JOKJIana. BeicTynaronmi Takke T0JDKEH
OBITh FOTOBBIM K BOIIPOCaM ayJJUTOPUHU U JUCKYCCUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH U KayeCcTBa MOJTOTOBKH 00Y4aeMbIX MOKET IMPOBOAUTHCS
KAaK Ha IPaKTHUYECKHUX, TaK U JICKUMOHHBIX 3aHATUAX. [IpoBepky kadecTBa yCBOEHHMsI MaTepualia
MOKHO IPOBOJUTH B BHJE INHUCBMEHHOIO WM YCTHOTIO OIIpOCa, TeCTa WU KOJUIOKBHYMa II0
BOmpocaMm, C(HOpPMYJTUPOBAaHHBIM Ha OCHOBE YUYEOHBIX BOINPOCOB TEOPETHUYECKOTO Kypca
JUCLUIUINHBI.

CamocTosTenbHas padoTa IpeanoiaracT: caMoCTOATENbHOE U3yUYE€HUE OTIENbHBIX BOIIPOCOB
[0 JUTeparype, NPeAsoKEHHOM MpernojaBaTeseM; MOATOTOBKY K BBIMOJIHEHUIO J1a00paTOPHBIX
paboT; pelieHWe 3ajay, 3aJaBaéMbIX Ha JIOM; IOJATOTOBKY K BBIIOJHEHUIO 3aJaHUil B
KOMIIBIOTEPHOM KJIacCe.

OCHOBHBIMHU BUJIaMH ayAUTOPHOM pabOThI CTYI€HTOB SIBJISIOTCS:
* 3aI1Ch, YCBOEHHE, O0CYXK/ICHUE JICKIIHIA;
* BBINOJIHEHNE 3a/IaHUN HA ITPAKTUYECKUX 3aHATUSAX;
* 3aIIMTA OTYETOB 1O MPAKTUYECKUM 3aHATUSAM,
* pelICHUE 3a/1a4;
* 3a1UTa pedepara WK NpOeKTa;
* 3aIIMTa CAMOCTOSITENIbHBIX U KOHTPOJIbHBIX PaloT;
e cJaya 3a4éTa.

JlekuuonHblIii Kypc (7 cemecTp)
Jlexuust 1. [IpuHIMn pa3MepHOro KBAaHTOBAHHUS. Y CJIOBUS HAOMIIOIEHHUS KBAHTOBBIX Pa3MEpPHBIX
¢ dexToB
Jlexuus 2. YacTuua B IpsAMOYTOJIbHOW MOTEHIIMATIBHOMN sIME KOHEUHON TITyOUHBI
Jlexuus 3. DHepreTuyeckue COCTOSHUS B MPSMOYTOJIbHON MOTEHIIUAIBHOM sIME CII0KHOU (POpMBI
Jlexuus 4. PaccestHue 4acTHIl HA MOTEHIMAIBHOM pelbede
Jlexuus 5. OcoOeHHOCTH ABUKEHUSI YACTHIL HaJ| TOTEHIMAIbHBIM pelbepoM
Jlexuust 6. [IBrkeHHe 4acTUI] B IByXOapbepHBIX KBAaHTOBBIX CTPYKTypax

Tembl npakTHYeCKUX 3aHsATHIT (7 cemecTp)
[Tpaktuyeckoe 3anarue 1. [IpuHIuUn pasMepHOro KBaHTOBaHMS. Y CIOBUS HAOMIOJCHUS KBAaHTOBBIX
pa3MepHbIX 3P PeKToB
ITnan:
OO0cyx/1eHre Ha 3aHATUU BOIIPOCOB TEMBI, BBIJICTICHHBIX HA JEKIUH.
[TpakTuyeckoe 3ansTue 2. Yactuna B NpsiMOYroJbHON MOTEHIMAIBHON SIME KOHEYHOH ITyOuHBI
[Tnan:
OO6cyxeHre Ha 3aHATUN BOIPOCOB TEMbI, BBIJICJIEHHBIX Ha JIEKLIUH.
IIpakTnueckoe 3aHATHE 3. DHEPreTHUECKUE COCTOSHHUS B IMPSAMOYTOJIBHOW IMOTEHIUAIBHOU sAMe
CJIO’KHOM (hopMBI
[Tnan:
OO6cyxeHne Ha 3aHATUN BOIPOCOB TEMbI, BBIJICJIEHHBIX Ha JIEKLIUH.
[TpakTueckoe 3aHsATHE 4. DHEPreTUYECKUE COCTOSHMSI B NPSIMOYTOJbHOM MOTEHLMAIBHOU siMe
CJIO’KHOM (hopMBI



[1nan:

OO6cyxeHne Ha 3aHATUN BOIPOCOB TEMbI, BBIJICIICHHBIX Ha JICKLIUH.

[TpakTuueckoe 3ansatue 5. PaccestHue yacTuil Ha MOTEHIIUATBLHOM pelibede

IInan:

OO6cyxeHre Ha 3aHSATUU BOIIPOCOB TEMBbI, BBIJICIICHHBIX Ha JICKIIHH.

[TpakTuyeckoe 3ansTue 6. OCOOEHHOCTH IBMKEHUS YaCTHI] HAJ MOTEHIIMATBLHBIM pesbedom

[1nan:

OO6cyxeHne Ha 3aHATUN BOIPOCOB TEMbI, BBIJICIICHHBIX Ha JICKLIUH.

[TpakTrueckoe 3ausatue 7. OcCOOEHHOCTH ABUKEHHS YACTUIL HaJ| TOTEHIIHAIBHBIM pelbeoM

[1nan:

OO6cyxaeHne Ha 3aHATUN BOIPOCOB TEMbI, BBIJICIICHHBIX Ha JICKLIUH.

[TpakTrueckoe 3austue 8. J[Br>keHHE 4acTUll B ABYXOaphepHBIX KBAHTOBBIX CTPYKTYpax

IInan:

OO6cyx1eHre Ha 3aHSATUU BOIIPOCOB TEMBbI, BBIJICICHHBIX HA JCKIUH.

[Tpaktuyeckoe 3anstue 9. KBantoBbie a3 dexTs B HaHOcHcTeMax. KBaHTOBBIN 2dexT Xota

[1nan:

OO6cyxaeHne Ha 3aHATUN BOIPOCOB TEMbI, BBIJICIICHHBIX Ha JICKLIUH.

[Tpaktnueckoe 3anstue 10. KBanTossie a3dexThl B HaHOCHCTeMaX. KBaHTOBBIHM 3¢ dekT Xosia

IInan:

OO6cyxeHre Ha 3aHSATUU BOIIPOCOB TEMBbI, BBIJICICHHBIX Ha JICKIIHH.

7. IlepeyeHb OCHOBHOM M JONOJHHUTEIbLHOH yuyeOHOM JHMTeparypbl, UHTepHeT-pecypcos,
HEe00X0IUMBbIX /115l OCBOEHHUS TUCHUILINHBI

OcHoBHas1 JInTepaTypa

1. Tposn, I1. E. Hanosnektponuka : yuebnoe nocoo6ue / I1. E. Tposn, FO. B. Caxapos. — Tomck :
ToMckuil rocy1apCcTBEHHBIH YHUBEPCUTET CUCTEM YIIPABJICHUS U Pauo3aeKTpoHuku, 2010. —
88 C. — Pexum JocTymna: o [MOJIIMCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=208663. — TekcT : AIeKTPOHHBIH.

2. Jparynos, B. II. Mukpo- u HaHoanekTpoHuka : yueOHoe mocobue / B. I1. [parynos, /1. U.
Octeprak. — HoBocubupck : HoBocuOupckuil rocy1apcTBEHHbI TEXHUYECKUH YHUBEPCHUTET,

2012. — 38 C. — Pexum JIOCTYyTIA: 1o [IOJITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=228941. — ISBN 978-5-7782-2095-9. — Texkcr :
JJIEKTPOHHBIN.

JonosHuTeILHASA JTUTEpPaTypa
1. ®dumumonosa, H. M. Meronsl ucciaenoBaHUs MHKPOAJIEKTPOHHBIX M HAHOAJIEKTPOHHBIX
MaTepuajioB U CTPYKTYp: CKaHUpPYIOIAs 30H/I0Bas MHUKpockomnus : yuedHoe nocodbue / H. U.
@unumonoBa, b. b. KombuoB. — Hosocubupck : HoBocubupckuili rocynapcTBEHHBIH
texHudyeckuit yuusepcuret, 2013. — Yacts 1. — 134 ¢. — Pexxum nocryna: mo noamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=228943. — ISBN 978-5-7782-2158-1. — Tekcr :

AIEKTPOHHBIN.

2. Opauxos, JI. H. OCHOBBI TEXHOJIOTUU ONTHYECKUX MAaTEPUAIOB M U3/€IHi : yueOHoe nmocodue /
JI. H. OpnukoB ; ToMckuil rocyaapCTBEHHBIH YHHMBEPCUTET CHCTEM YIpaBICHUS W
panuosnexkrponuku (TYCVYP). Kadenpa snextponssix mnpubopoB. — Tomck : Tomckuit
rOCy/IapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U panodJeKkTpoHuky, 2012. — Yacte 1. —
88 c. — Pexum JOCTyTIA: 1o MOJIHUCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=209012. — TekcT : AMEKTPOHHBIH.
3. Opnukos, JI. H. TexHonorus matepuanoB U U3Jenuil 3JI€KTPOHHOM TEXHUKH : ydeOHOoe mocoOue
/ JI. H. OpnukoB ; Tomckuii rocygapCTBEHHBI YHHMBEPCUTET CHUCTEM YIpPAaBIEHUS H

panuosnekrponuku (TYCVYP). Kadenpa snextponssix mnpubopoB. — Tomck : Tomckuit
rOCYJapCTBEHHBIN YHUBEPCUTET CHUCTEM YNPABICHUS U pagnodIeKTpoHuku, 2012. — Yacts 2. —
101 c. — Pexxum JoCTyna: o MOAMHCKE. — URL:

https://biblioclub.ru/index.php?page=book&id=209016. — TekcT : AIEKTPOHHBIH.
HNHuTepHeT-pecypcnl
1) biblioclub.ru — 5BC «YHuBepcuteTckas OHONMOTEKa OHJIAWH» — DJICKTPOHHAss OMOIHOTEKa,
obecrieynBaromias JOCTYI BBICIIAX M CPSAHUX Y4eOHBIX 3aBEICHUI, MyOIHMYHBIX ONOIHOTEK U



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

KOPIOPATUBHBIX TIOJI30BATEIC K Hambosiee BOCTpeOOBAaHHBIM MarepuajgamM ydeOHOU u
HAay4YHOM JIUTEpaTypbl IO BCEM OTPACIsIM 3HAHUKW OT BEAYLIUX POCCHUMCKUX H3JATEIbCTB.
Pecypc conepxkutr y4yeOHHMKH, ydeOHBIE MOCOOMS, MOHOTpaduu, MEPUOIUYCCKHE H3IaHMS,
CIIPAaBOYHMKH, CJIOBApHU, SHIHUKIONEANH.

2) els.ulspu.ru — caiir DOBC Hayunas OubanoTeka YIBSIHOBCKOIO T'OCYAapCTBEHHOTO
nejaroruyeckoro  ynusepcurera umenun M. H. VYiaegHOBa, copepkamui CCBUIKM Ha
oOpasoBarenbHbIE (DJIEKTPOHHO-OMOINOTEYHBIE CHUCTEMBI, KaTajJor OWOJIMOTEUHBIX CAMTOB,
METOJMYECKHE PEKOMEHAALNN) M HAay4HbIE peCcypchl (Hay4yHbIE JIEKTPOHHBIE OMOIMOTEKH,
Hay4YHbIE AJIEKTPOHHBIC U3ATEIHCTBA).

3) bibl.ulspu.ru - caiir Hay4HO# OMOIMOTEKH YIIBIHOBCKOI'O FOCYAapPCTBEHHOIO IE€IarOrn4eckKoro
yHuBepcurera umenu . H. YibsHOBa, conepskalye 3IeKTPOHHBIN KaTaJlor KHUT U KYpPHAJIOB.

4) Hundopmarmonnas cucrema "EamHOe OKHO JoCTyma K oOpa3oBareibHBIM pecypcam”
http://window.edu.ru/,

5) DnektponHas 6ubnroTeka nzgarenascrsa "Benen http://venec.ulstu.ru/lib/.

6) Hayunas snexkrponHas oudanoreka. Pexxum mocryna: http://elibrary.ru/defaultx.asp.

7) Beropkos B. B., I'puguun B. A., IparynoB B. Il. Hanosnekrponuka. Yacte 1. Beenenue B
HaHOANIEKTPoHUKY. M.: MI'TY um. H. D. baymana, 2009. - 711 c. DnextpoHHas OubianoTexa
rnopraia POOU. (OnexTpoHHBIN pecypc. - Pexum JocTyIa:
http://www.rfbr.ru/rffi/ru/books/o_27028).

8) Jy6posckuii B. I'. TeopeTHueckre OCHOBBI TEXHOJOTHHU TOIYIIPOBOTHUKOBBIX HAHOCTPYKTYP:
Yyebnoe nocodue. CII6.: CITOITIY, 2006. - 347 c. (OnekTpoHHBIN pecypc. - Pexum mgocryma:
http://window.edu.ru/resource/346/63346).

9) IlonoB A. M. BeluucnurtenbHbie HAHOTEXHOJIOTHHU: YueOHOe mocobue. M.: M3narenbckuii oTaen
dakynerera BMuK MI'Y um. M. B. JlomonocoBa; MAKC IIpecc, 2009. - 280 c.
(OnexkTpoHHbIN pecype. Pexum JOCTYIIA:
http://books.google.ru/books?id= IuWHXHpOGKEC&Ipq PAl&hl=ru&pg=PAl&redir_esc=y
#v=onepage&q&f=false).

10) Moucees C. T'., BunorpagoB C. B. OcHOBbl HaHO(DH3UKH: METOAMYECKHE YKa3aHUSA K
MPaKTUYECKUM 3aHATUSIM 10 aucuuiinHe "BBenenue B Hanodusuky". YibsHock: Yiul' TV,
2010. - 40 c. DnexkrpoHHas OMOIMOTEKAa MOJHOTEKCTOBBIX Y4YEOHBIX M HAy4YHBIX H3JaHUN
ValrTy. (OnexTpoHHBIN pecypc. - Pexum J0CTyTIA:
http://venec.ulstu.ru/lib/disk/2010/Moiseev.pdf).
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