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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvza 51.B.1.71B.01.02 Teopusi HU3KOpa3MepHBIX CUCTeM OTHOCHUTCS K 4acTH, (opMUpyeMOit
yuaCTHMKaMH 00pa30BaTeIbHbIX OTHOLLIEHHH 00pa30BaTe/IbHOM MPOrPaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA

KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM

(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins

KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
IIK-1: CnocobeH N/ IIK-1: lemoHcmpayus U IIK-1: 3aodauu
ucnosb3oeamb CcnocobHOCMU UCNO/b308dMb 3HaHue mamepuana OCHOBHbIX 3quém:
CNeyuanusupo8aHtble | cpeyyaausuposanHble 3HaHus | pazdenoe meopuu K
OHMPO/bHbIE
3HaHus 8 obaacmu
6 obacmu ¢usuku ons HU3KOpA3MepHbIX cucmem 0715
usuxu 015 oceoeHust " o 60npochbl
0CB0€HUSI NPOGUALHBIX 0CB80€HUS NPOPUNBHBIX
NpoQUALHBIX p p Joknad-npezenmayus
busuveckux ¢usuueckux ducyunauH ¢usuueckux ducyunauH
oucyunauH
3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
ouHasi
O011as TPy/J0eMKOCTBD, 3.€. 3
Yacos o yue0HOMY IJIaHY 108
B TOM UMCJIe
ay/(MTOPHbIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 24
- 3aHATUSA CEMHHAPCKOI0 TUMA (MPaKTHUYeCKUe 3aHATHs / TabopaTopHbIe PaboThi) 24
- KCP 1
caMmocTosATe/IbHasA padoTa 59
ITpomexyTouHas arrecTanys 0
3auéT

3.2. CozepxaHve JUCHUIIUHDI
(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM OmMee0eHHO20 HA HUX Ko/auyecmed

akademuyecKux 4acos u 8uobl yueOHbIx 3aHsamull)

HanmeHoBaHue pas3zfesoB U TeM JUCLIUTTTIMHBL

Bcero
(4acer)

B TOM UHCJIe

KonTtakTHast pabora (pabota Bo

CamocTosiTe/ibHast




B3aUMO/IeHCTBUY C Mperno/iaBaresiem),
Yachl U3 HUX
3aHaTus
CeMHHapCKOTro paGora
3aHATUA THNa o6yuarowerocs,
JIEKLJAOHHOTO | (MpakTHueckue | Bcero qacel
THIA 3aHsATHs/abopa
TOpHbBIE
paboThI), Uacel
0 0 o) 0 o)
o) o) ¢ o ¢
0 0 0 0 0
1. KBaHTOBBIe COCTOSIHMSI U TYHHETMPOBaHUe. 14 4 4 8 6
2. Pe3oHaHCHOe TYHHe/MpOBaHue. 14 4 4 8 6
3. ITonyripoBOAHUKOBbIE CBEPXPEILETKU. 10 2 2 4 6
4. OnTryeckue CBOMCTBa HAHOCTPYKTYP. 10 2 2 4 6
5. TpaHCrIOpT B ME30CKONIMUYECKUX CTPYKTYpax. 14 4 4 8 6
6. KynoHoBcKasi 6710Kajja TyHHe/IMPOBaHusI. 16 4 4 8 8
7. KBaHToBbIH 3¢hdekT Xorna. 14 2 2 4 10
8. CrnivH-opbHTaIEHOE B3aUMO/IeICTBHE B IIO/TyTIPOBOHUKOBBIX CTPYKTYpax. 15 9 9 4 1
Y OCHOBBIE TEOPUU TOTIOJIOTHUECKUX U30/IATOPOB.
ATTectaust 0
KCP 1 1
HWtoro 108 24 24 49 59

Cojep;xaHue pa3/je/ioB U TeM AUCIUIUIUHBI

1. KBaHTOBBIEe COCTOSTHUS U TYHHEIMPOBaHUe B HU3KOpa3MepHBIX CTPYKTypax. Pa3MepHoe KBaHTOBaHUe.
OcHoBHBIe TUIIBI KBAHTOBOPa3MepHBIX CTPYKTYP. I1/10THOCTh COCTOSIHMI B HU3KOpa3MepHbIX CUCTeMax.
Ko3¢hduimeHT TyHHeMPOBaHUS Yepe3 NPSIMOYTOJIbHBIN Oapbep. CTPyKTypa ¢ JBOHHOM KBAaHTOBOM SIMOA.
KBaHTOBBIe COCTOSIHUS MeJIKHUX NTPUMeCel U 5)KCUTOHOB B FeTepOCTPYKTypax.

2. Pe3oHaHCHOe TyHHenMpoBaHye. TyHHe/MpoBaHue uepe3 ByX0apbepHYI0 CTPYKTYPY. Pe30HaHCHBIH

K03 durmeHT npoxoxgeHus. KBasucralyoHapHbIe COCTOSTHUS. Pe30HaHCHBIN TYHHE/IBHBIN JUOJ U ero
BOJIbTaMIIepHasl XapaKTepHUCTUKa.

3. ITonynpoBOAHMKOBLIE CBePXPeIETKH. Bo/iHOBbIe YHKLMM 1 30HHBIHN crieKTp. CBepxpeléTka B TOCTOSSHHOM
ssekTpuueckoM nose. Yacrora Illtapka. Pacuét Bo/bTaMnepHOli XapaKTepUCTHUKY CBepXpeLIeTKH B
MTOCTOSTHHOM 3JIEKTPUYECKOM IT0JI€.

4. OnTnueckre cBoWCTBa HAHOCTPYKTYP. KoadduimeHT nornomieHus cBeTa /i1 ME>K30HHBIX IepeX0/i0B B
00BEMHOM TIO/TYTIPOBO/THUKE U B TETEPOCTPYKTYPE C KBAaHTOBOU siMoii. KoaduilieHT TOT/IOIEHUs CBeTa /ISt
BHYTPU30HHBIX [1€PEX0/|0B B F€TEPOCTPYKTYPE C KBAHTOBOM SIMOIA.

5. TpaHCTIOPT B ME30CKOMUYECKUX CTPYKTypax. KoHakTaHc OamucTiyeckoro nmpoBogHuka. dopmyia
Jlangayspa. JIokanu3saius KBaHTOBBIX COCTOSITHMM B OJHOMEPHOM CUCTeMe pacceuBaresiei.

6. KynoHoBckas 6/10kazia TyHHesmupoBaHusl. [ToHsiTre 06 a¢dexTe KyJT0HOBCKOM 6/10Ka/ibl TYHHEIMPOBaHMUSI.
PacuéT conpoTuBieHrs TYHHeBHOTO KOHTaKTa. Belunc/ieHre KOHZIAKTaHCa TYHHE/IBHOTO KOHTAaKTa C 3aTBOPOM
B paMKax pelleHUs KUHeTUYeCKOr0 YpaBHeHMU .

7. KBanTOBbI# 3(hekT Xosna. Pusnueckas CylUHOCTb KBAHTOBOTO 3 dekTa Xosa. X0/I0BCKast
MPOBOMMOCTb OJIHOTO YPOBHA JlaHZay. YueT 10KaJIM30BaHHbIX COCTOSIHUM TIPY pacyeTe XOJ/IOBCKOU
npoBouMocTH. Pr3nueckrie 0CHOBBI POOHOr0 KBaHTOBOrO 3¢ ekt Xora.

8. CriuH-opbuTansHOe B3aMMO/IeCTBHE B ITOTYTIPOBOJHUKOBBIX CTPYKTypax. Bkiazp! [Ipeccesibxay3sa u
Pami6b1. CTpyKTYypa CrieKTpa, ClIMHOPHBIX BOJTHOBBIX (DYHKLIWH U CTIMHOBOM TOJISIpU3aliuM B K-TipocTpaHCTBe.
OCHOBBI TEOpUY TOMOJIOTUYECKUX U30JIATOPOB. [IByMepHbIe TOMOIOruueckue u3oastopel. Mogens BHZ nns



crpykrypel HgTe/CdTe. O6BEéMHBIE U KpaeBble COCTOSIHUS. TpEXMepHBIe TOTIOIOTHUeCKHe W30/TOpbl. Mogensb
crniekTpa B coefnHeHusx Bi(2)Te(3). CriekTp ¥ pacuéT TOTMOJJIOTHYeCKUX KBAaHTOBBIX UKces B rpadeHe.

4. YueDHO-MeTOANUYECKOE 00ecrieueHrne CaMOCTOATEe/TbHON PaboThl 00yJaOIUXCA

CamocrosTenbHasi paboTa o0ydaroLU[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM ZIJIsl TeKYIero KOHTPOJISi U TIPOMEKYTOUHOW aTTeCTalluyd T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIEHHBIM B TI. 5.

1. I'.A. Byranstep, B.A. bypzos, [1o1ynpoBogHUKOBEIE CBepXpeliéTku. PusryecKre 0CHOBBI
COBPEMEHHOM 3/7IeKTPOHUKU. MeToanueckre yKasaHus K crieLjuaibHoMy Kypcey. Yacts 2, H.
Hogropog, HHI'Y, 1999, 56 c. http://www.unn.ru/books/met_files/lattice.zip

2. [I.B. Xomunkui. dusnyeckrie 0CHOBBI METOZIOB yTIpaB/eHUs! CIIMHOBOU IJIOTHOCTBIO B
HAHOCTPYKTYpPax CIIMHTPOHUKH: yueOHO-MeTonueckoe nocobve. Hwkumiit Hosropog: HHI'Y nm. H.
N. JlobaueBckoro. — 2011. — 94 C. http://e-lib.unn.ru/MegaPro/Web/SearchResult/ToPage/1

5. ®oHJ OLEHOYHBIX CPEJCTB /I/Ii TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH U HNPOMEeXYTOYHOMI
aTTecTall Mo JUCIUIIHHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OL€éHKM Ppe3y/bTdTOB OﬁquHl/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHus (OLleHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkomnerenuu ITK-1:

1. TIpoBecTr pacyéT KBaHTOBBIX COCTOSIHUM B OJHOMEPHOU MPSMOYT0JIbHOU
MOTeHLMaIbHOM siMe /151 Cjlydasi, KorJa 3¢ dheKTUBHasi Macca YaCTULIbl pa3/iMyHa
BHYTPH U BOBHe siMbl. Kak BiusieT pasnuuvie 3)¢eKTHBHBIX MacC Ha MOJI0KeHHe
OCHOBHOT'O YPOBH#?

2. HaiiTy /IOTHOCTb COCTOSIHUYM B 0OBbEMHOM TIOJTYTIDOBO/IHHKE, B IBYMEPHOM
3JIEKTPOHHOM rase, i B OZJJHOMEepPHOM KBAaHTOBOM TTPOBOJIOKE.

3. Ucnone3ys npaBuno AHJepceHa, HApyUCOBaTh 30HHYIO JMarpaMMy TMpH
KOMHATHOU Temrieparype /iJisi TeTepoCTpyKTyphbl p-Al().2Ga0.8As-n—GaAs.

4. IlycTb B ByXxOapbepHOU CTPYKTYype NMeeTCs iBa KBa3WCTal[MOHAPHBIX YPOBHS C
sHeprusMu EQ u E1, npruéMm BBINIO/IHeHb! yCa0BUs EQ>p u E1-EQ>p, rae g —
ypoBeHb @epmu B smuTTepe. CunTasi, UTO MaleHre HarpsbKeHUsl Ha 000mx Oaphepax
OIHO U TO Xe, HapHcyﬁTe Ka4eCTBEHHO BOJIbTAMIIEPHYIO XdPAKTEPUCTHUKY TaKOI'O
P€30HdHCHO-TYHHE/IbHOI'O ANO0/a.

Kpurtepuu oueHnBaHus (0OL[eHOYHOE CPe/ICTBO - 3afauH)

OueHka Kpurepuu orjeHrBaHUs

3a4TeHO O6yq86MLIﬁ YCITIEIIHO pelniI 3aiduy CaMOCTOATE/TbHO JM00 C He3HAUNTETBHOM TMOMOIIBIO




OueHka Kpurtepuu oLieHUBaHUS

rnperioiaBaTesisd

He O6yqaeMbH71 He CIIpaBWJICA C 38/1&‘—1612 AdXKe C MMOMOIIBIO MperoJaBaTesid U He TIPOAEMOHCTPUPOBasl
3dUTe€HO 3HAHHA OCHOBHBIX T€OPETHUECKHX HOHO)KEHHﬁ, HEOGXOAI/IMLIX AJIsd eé perieHus.

5.2. OnucaHue MKaJl OIeHUBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHOMH
arTecTanuu

Ikana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHQTEHHHﬁ

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIUI
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIMI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HAHUMU MuHuManbH | 3HaHWM B obGBeMe YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/IbHBIX - riporpamMme obbeme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiouieM
N TpeboBaHHMHA. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonylieHo TOATOTOBKH! nporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble OmubKH HECKOJIbKO MOATOTOBKH.
OTKasza Herpy0bIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oImnb0oK
ommbok
ITpopemoHC
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBI®
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
YMeHH. PeliteHbl Bce | OCHOBHbIE yYMeHUSI.
3aj1au He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauv C Pemtens! Bce
MPOJEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHWTDb Hajuue 3a7launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHUH BemonHeHs! | u 3a/1aunl.
OCHOBHbIE olmMbKaMH. | OLIMOKaMHU.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BeimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMHU BCe 3a/laHus, B
MecTo rpy0Obie BCE BCe 3afIaHust
obyuarolerocs ot obbeme, HO | HezjoueTaM | IMOJIHOM
OIIMOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJJ04eToB
TIO/THOM HEeKOTOpble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
HaBbiku | OtcyTcTBHE [Ipu pelueHun Nwmeetca ITpogemonc | Ilpogemonc | IIpogemonc | IlposemoHcTp
0a30BbIX CTaH/JapTHBIX MHHUMa/lbH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbI | WPOBaH
HaBbIKOB. 3aja4 He bl Habop 6a3oBbie 6a3oBbie HaBbIKH TBOPYECKUI
HeBo3MO>KHOCTB TIPO/IEMOHCTPHD | HaBBIKOB HaBBIKW TIPY | HABBLIKW IIPU | TIPH TIOAXOZA, K
OL|eHUTh HalMuKe | OBaHbI Oa3oBble | IS peleHnn pelLIeHnn perIeHnn peILIeHNI0
HaBBLIKOB HaBBIKW. VIMenu | peleHust CTaH[apTHB! | CTAQHJAPTHBI | HeCTaH[ApT | HeCTaHJApTHEI
BCJIe/ICTBUE MecTo rpy0Oble CTaH/IapTHBI | X 3371y C X 3a7au 6e3 | HBIX 337jaU | X 3ajad
OTKa3za oumbKU X 3a1au C HEKOTOpPBbIM | OLIMOOK U 6e3




HEKOTOPbIM
obyuarolerocs ot u oIMbOoK U
u He/J0UeTOB

OoTBeTa HeJoueTaMu HeJI0UeTOB
He/loueTaMu

IIxana OLl€eHUBAHUA ITPU HpOME)KyTOqHOﬁ aTTeCTaluu

Onenka YpoBeHb NOJrOTOBKH
NPeBOCX0/{HO Bce KommeTeHIMM (YaCcTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPLIX HarpaBieHa
IUCLMIUTMHA, CHOPMUPOBAHBEI Ha YPOBHE He HIDKe «IPEeBOCXO/IHO», TPOJEeMOHCTPHUPOBAHBI
3HaHWs, YMEHHUs, BJJileHHUs1 10 COOTBETCTBYIOILMM KOMIIETEHL[USIM Ha YpOBHE BbIlIe
pelyCMOTPEeHHOT0 TIPOrpaMmmoi
OT/IMYHO Bce xkommeTeHIMM (YacTd KOMIIETEHIMH), Ha (OpPMUpOBaHWe KOTOPLIX HarpaBjeHa
[IUCLMIUIMHA, COPMUPOBaHBI HA YPOBHE HE HIDKE «OTIUYHO».
3AUTEHO 0uYeHb XOpOIIIo Bce xommeTeHIMM (YacTM KOMIlETeHLMM), Ha (OpMUpOBaHME KOTODbIX HarpaBjeHa
UCIUTUTAHA, COPMHUPOBAHBI Ha YPOBHE He HIDKE «O0UeHb XOPOIIIO»
X0poLIo Bce xkommeTeHIMM (YacTd KOMIIETEHIMH), Ha (OpPMHUpOBaHWe KOTOPLIX HarpaBjeHa
JIUCLIMIUIMHA, COPMUPOBaHbI HA YPOBHE He HIDKE «XOPOLIO».
yAoBJIeTBOpUTEeNb | Bce KomreTeHIMM (YacTd KOMIIETEHIMH), Ha (OPMHUpOBaHHWe KOTOPLIX HarpaBjeHa
HO [MUCLIMIUIMHA, C)OPMHUPOBaHbI HA YPOBHE HE HIDKE «Y/IOBJI€TBOPUTEILHO», TPU 3TOM XOTs ObI
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyaoBieTBopuTe | XOTs ObI OfIHA KOMITETeHIMsi CHOPMHUPOBaHa Ha YPOBHE «HEY/IOB/IETBOPUTE/IHLHOY.
JILHO
He 3a4YTeHO
TJI0X0 Xots 6bI 0JjHa KOMITEeTeHLUsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0»

5.3 Tumnomblie KOHTPOJ/IbHbIE€ 3daJdHHA HW/IH HHbI€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pPe3y/bTdTOB OﬁquHl/lﬂ Had HpOMQ)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oLeHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /1A OLEHKH
copmupoBanHocTH KomneTreHiuu [TK-1

1. Pa3mepHoe kBaHTOBaHHe. OCHOBHbIE TUITbl KBAHTOBOPa3MepHbIX CTPYKTYP. [IT0THOCTb COCTOsIHUM B
HU3KOpa3MepHbIX CUCTeMaX.

2. Ko3hdurveHT TyHHeTUPOBaHUS uepe3 TPSIMOYTOJbHbIN Oaphep. CTPYKTypa C IBOMHOM KBaHTOBOW SIMOH.
3. KBaHTOBBIE COCTOSIHUS MEJIKUX [IPUMeCel ¥ 5KCUTOHOB B FeTepOCTPYKTypax.

Kputepuu onjeHuBaHus (0L{eHOUHOEe CPeACTBO - KOHTpo/IbHBIE BONPOCHI)

OneHka Kpurepuu orjeHrBaHUs

3a4UTeHO O6yqa€Mblﬁ C TMOMOILIBIO TIpeTioAdBaTe/sd OTBETHU/I Ha BOIIPDOC B ounete.

He 3auTeH0  OOyd4aeMmblii He CMOT OTBETUTh Ha BOIIPOC B OuseTe.




5.3.2 TumoBbie 3afaHusA (OLeHOUHOe CpPeACTBO - /[lOK/Jaj-mipe3eHTANus) /A OLeHKH
copmupoBaHHocTH KomnereHuu [1K-1

1. HecumMmeTpUuHas KBaHTOBas siMa.
2. [IBoiiHasi KBaHTOBas siMa.
3. [IbIpOYHBIe COCTOSTHUS B F€TepOCTPYKTYypax.

KpuTepun oneHuBaHus (0LleHOYHOE CPeACTBO - JloK1a-nipe3eHTaLMA)

OueHka Kputepun onieHuBaHUs

O6yuyaemblii B MUHUMa/TbHOM 00bEMe pacKphlT TEMY /I0K/Ia/ja, OTBETHII HA HEKOTOPbIe BOITPOCKHI
IO JOK/1azy.

3a4UTeHO

He 3auTeH0 OOyuaeMbIii He PaCKpbIT TEMY Z0KJ/IaZia ¥ He OTBETH/T Ha BOTIPOCHI T10 JOK/IaZy.

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs)

OcHoOBHasi uTeparypa:

1. lemuxoBckuii Banepuii fikoBieBud. Pr3nKa KBAaHTOBBIX HU3KOpa3MepHbIX CTPYKTyp / B. f.
HemuxoBckuid, I'. A. Byranbrtep. - M. : Jloroc, 2000. - 248 c. : un. - ISBN 5-88439-045-9 : 25.00., 3 3k3.
2. IparyHoB Basepuii [1aBioBru. OCHOBBI HAHO3/IEKTPOHUKH : yueb. mocobue Jjisi CTyZEeHTOB BY30B,
00yyUaroIKXCs TI0 CTieliiaabHOCTU "MUKPO3/IeKTPOHUKA U TT0JTYTIPOBOIHUKOBBIE TIPUOOPHI". -
Horocubupck : M3a-Bo HI'TY, 2000. - 332 c. - B Hagzar.: ®eznepanbHas 1ie/ieBasi porpaMmma
"T"ocymapcTBeHHas IMOAAep>KKa MHTerpalliy BhICIero oopa3oBaHus U GyHAaMeHTabHOM Hayku Ha 1997
- 2000 roger". - ISBN 5-7782-0281-4 : 33.00., 7 3k3.

3. ®u3rKa HU3KOpa3MepHBIX CUCTeM : yueb. mocobue / o obir. pea. B. W. MnbuHa u A. {1, [Tuka. -
CII6. : Hayka, 2001. - 160 c. : un. - (HoBble pa3zenbl GU3MKHU MOTYTIPOBOAHUKOB). - Deziep. LieneBast
nporpamma "T'oc. mozepkKKa UHTerpalvy BBICIL. oOpa3oBaHus U dyHaaM. Hayku'". - ISBN 5-02-024966-
1:20.00., 5 2K3.

[ononmHuTebHAs TUTEpaTypa:

1. JemuxoBckuii Banepuii SIkoBneBru. Hu3skopasmepHble CTPYKTYPbl CHUHTPOHUKM : KYPC JIEKLIAM /
HHI'Y. - H. Hoeropog, : 3a-Bo Hwkerop. roc. ya-ta, 2007. - 126 c. - Ha 06:1. kH.: [IppopuTeTHbIe
Hal[MOHaJIbHBIe TIPoeKTHI "Obpa3oBanure”, VHHOBaIMOHHas oOpa3oBare/bHas mporpamma Hipkerop. roc.
yH-Ta uM. H. U. JTobauerckoro. - ISBN 978-5-91326-063-5 : 40.00., 2 3k3.

2. Anpio T. DneKTpoHHbIe CBOMCTBA AByMePHBIX cucTeM / miep. ¢ aHri. O. W. Jloliko, A. . Iluka ; mof,
pea. FO. B. IlImopueBa. - M. : Mup, 1985. - 415 c. : ui. - 6.30., 3 3K3.

[TporpammHoe obecrieueHrie U VIHTepHET-peCcypChl (B COOTBETCTBUU C COJIePXKaHUEM IVCIUTUIMHBI):



He nipegycmoTtpeno

7. MaTepua/bHO-TeXHHYeCKoe ofecrnieyeHre AMCLMILIUHBI (MO/YJIs1)

YueOHble ayUTOPUM [i7isI TIPOBeJIeHHsI yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrPaMMO#, OCHAIeHbl MYyJIbTUMeAUWHBIM 000pyJoBaHHeM (TIPOEKTOp, 3KpaH), TeXHUYeCKUMHU
cpeicTBaMy  00yueHHsi, KOMITbIOTepaMH, CleLdaJu3UpOBaHHbBIM  00Opy/loBaHMEM: YueOHble
ayZWUTOPUM [IIsl TIPOBe/leHNsT YUeOHBbIX 3aHSATHH, MPeAyCMOTPEeHHBIX 00pa3oBaTe/bHOM MPOrpaMMOi,
OCHallleHbl MYyJIbTUMeIUIHbIM 000pyZioBaHHeM (TIPOEKTOp, 3KpaH), TeXHUYeCKUMM CpeJCTBaMU
o0yueHusl.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00yYaroLMXCsl OCHAll|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/TIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYIIOM B 3JIEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

[MTomelijeHust 51 CaMOCTOSITebHOM paboThl 00y4aroLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/IMIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYIIOM B 3JIEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanmsvMu PI'OC BO 10 HampaB/eHHIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

AgBtop(b1): XomuLkuii [lenuc BiaaumupoBuy, KaHAWAAT GU3MKO-MaTeMaTHUeCKUX HayK, JOLIeHT.
3aBeayroumii kKadeapoii: bypgos Biagumup AHaTtonbeBrY, JOKTOP (PU3MKO-MaTeMaTHUeCKHX HaykK.

ITporpamMma ozo06peHa Ha 3ace[JaHUM MeTOANUECKOM Komuccuu ot 23.12.2025, mpotokomn Ne 6/H.
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