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PABOYAA NPOrPAMMA YYEBEHOW OUCLMNNUHBI
51.B.01 ®u3nka HU3KopasMepPHbIX CTPYKTYP
Kod u HaumeHosaHue ducyurinuHbl 8 coomeemcmeuu ¢ Y4ebHbIM rinaHom

1. Wndp n HaumeHoBaHue HanpaeneHuua nogrotoBku: 03.04.03 «Paduogu3ukay

2. Mpodunb nogrotoBkn: MUKPOIIEKMPOHUKA U 10J1yrIPO80JHUKO8bIE Mpubopbi

3. KBanudmkaums (cteneHb) BbINyCKHUKA: __Maaucmp

4. dopma ob6pa3oBaHuA: OYHas

5. Kacheapa, oTBevarowas 3a peanumsaumio QUCLUMUNIINHDbI: ¢bu3suKku
[10/1yrPOBOOHUKO8 U MUKPO3IEKMPOHUKU

6. CoctaBuTtenu nporpammbl:__5opmoHmos EezeHuli Hukonaesuy,

0oKmMop hu3uKo-MamemMamu4ecKkux HayK, rnpogeccop

8.

9.

(®PUO, yyeHasi cmeneHb, y4eHoe 38aHUe)

. PekomenpgoBaHa: HMC gbusuyeckozo ghakyribmema npomokosi Ne6 om 24.06.2021

(HaumeHogaHue pekomeHAyrowel cmpykmypsl, 0ama, HOMep rPomokxosa)

YyeOHbIK roa: _ 2021-2022 Cemectp(-b1): _1

Llenu n 3agaun yye6HOM AucUMnuHbIL: Llenb amcumnnunHbl cCoctout B hopMmnpoBaHum

CUCTEMATUYECKUX 3HAHUM U PyHOAMEHTanbHbIX MPUHLUMMIOB, ONpeaensitowmx CTPYKTYpy
KBAHTOBbIX HU3KOPA3MEpPHbIX CUCTEM, a TakKe B U3yYeHUUN SIBIEHUA N NPOLECCOB B HAHO-
SNEKTPOHHbLIX CTPYKTypax, MCMNOMNb3YyLWMXCa npu paspaboTke 3neMeHTOB M npubopos
HaHO3NMEKTPOHUKMN.

3agayn yyebHOM ONCLUNIUHLI:
- Nony4eHne npeacTaBneHuin o PU3NYECKUX MAENX U NPUHLMNAX COBPEMEHHOW HaHO3MEK-
TPOHUKY;



- oopMMpOBaHME KOMMEKca TEOPETUYECKUX 3HAHUMN O (PU3NYECKNX CBOMCTBAX HAHOIMEK-
TPOHHbIX CUCTEM, Ba)KHENLNX PU3MYECKMX Mpoueccax U SBMEHUSIX, COCTaBNAOWNX dYH-
AaMeHTanbHy OCHOBY HAHO3STEKTPOHUKMY;

- 3HAKOMCTBO C CYyLLECTBYIOLUMN MOAENAMN, TEOPUAMU PasSINYHbIX (PU3NYECKNX SBIIEHUN
N OCHOBHbIMW 06NACTAMM NPUMEHEHNSA HAHOANEKTPOHHbIX CTPYKTYP.

10. MecTo y4ye6HOM ancumnnmHbl B cTpykType OOI:

ANCUUNIIMHA OTHOCUTCS K YacTu, (hopMMPYEMON yYacTHUKaMK obpasoBaTerbHbIX OTHOLLe-
HUA (BapmatmBHas) Gnoka B1. OducumnnuHa dopmupyeT 3HaHus, Heobxoaumble AN
yCnewHoro ocBoeHus crneayrowmx amcumnnui: b5.B.03 OnektpoHnka CBY-gmanasoHa Ha
LUMPOKO30HHbIX nonynpoBoaHunkax, 51.B.06 lMpnbopHo-TexHONOrM4eckoe npoekTpoBaHue
3NeMeHTHON 6a3bl PaanO3NEKTPOHHbLIX YCTPONCTB.

B pesynbtate NpoxXoXaeHus AaHHOW AUCUMMNMHBLI OBy4varowminca OOMmKeH npuobpecTtu
3HaHUA, YMEHUs, HaBblkM 00LenpodeccMoHarnbHbIX KOMNETEHUMI, HeobXxoauMbIX Ars obec-
neyeHnss Tpyooson pyHkuum B/01.7 «KOHCTpympoBaHMe HaHoreTepocTpyKTypHbix CBY-
MOHOJMUTHBIX MHTErparibHbIX CXeM B COOTBETCTBUM C TEXHUYECKMM 3aJaHveM Ans Bblbrpaemon
TexXHonormm» npodpeccmoHanbHoro ctangapta 40.003.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs MO AUCUUNNIUHE/MOAYNIO (3HAHUSA, YMEHUS,
HaBbIKU), COOTHECEHHbIe C NNIaHMpPyeMbIMU pe3yribTaTaMU OCBOeHUsi o6pa3oBaTtenb-
HOM NporpaMmbl (KOMNETeHUUAMMU) U UHAUKATOPAMMU UX AOCTUXKEHUA:

KomneTteHumu MHgukaTopbl
MnaHmMpyemblie pe3ynbTaTbl 06y-
HavnmeHoBaHwue HanmeHoBaHwue
Kog Koa(bl) YeHus
KOMNETEHLMM nHgmkaTopa(oB)
MK-1 | CnocobeH npu-| [MK-1.2 | Bnageet dyHaa- 3Hamb:
HAMaTb yyacTue MeHTanbHbIMM - SIBNEHWUs1 N MNpoLeCcCbl B HaHO-
B paspaboTtke wn 3HaHUAMW B 06na- | ANEKTPOHHbIX  CTPYKTypax, MUc-
Hay4HbIX uKccne- CTV NONyNpoBOA4- | NONb3yWMXCa npu paspaboTke
0OBaHUsAX cu- HukoBon CBY- anemeHToB 1 npubopos CBY-
CTEM CBS3M U Te- 3NEKTPOHUKM ANEKTPOHUKN;
NeKoOMMYHMKaLnin Ymems:
- NIPUMEHATb MeToabl pacyeTa na-
pamMeTpoB M XapaKTepUCTMK Npu-
bopoB u  yctponctB  CBY-
AMEKTPOHUKM Ha OCHOBE HaHOo-
3NEKTPOHHbIX CTPYKTYP.
MK-2 | CnocobeH npu-| T[K-2.1 | Bnageet 3HaHusa- | 3Hameb:

HMMaTb yyacTue
B paspaboTke wu
Hay4HbIX uKcCCne-
AOBaHUAX nony-
NPOBOAHNKOBOW
3NIEMEHTHON Oa-
3bl  pagmnoarnek-

MW B 00f1acTu HU3-
KOpa3sMepHbIX

CTPYKTYp 1 npnbo-
pOB Ha NX OCHOBE

- (byHOamMeHTanbHble MNPUHUMNBI,
onpegendlolime CTPYKTYpy KBaH-
TOBbIX HU3KOPA3MEpPHbIX CUCTEM;
Ymems:

- MPUMEHATb TeopeTudeckne 3Ha-
HMS O U3NYECKMX CBOMCTBAX
HAHO3MNEKTPOHHbIX CUCTEM, BaX-

TPOHHbIX Henwunx pmsmyeckmx npoweccax un
YCTPOUCTB ABMNEHNsIX, COCTaBMAOWNX YH-
AaMeHTanbHy0 OCHOBY HaHOJrEK-
TPOHUKM;
Brnadems:

- MeTogamu NPUMEHEeHUs Moae-
nen pusnyeckmx siBNeHWin, nexa-
WKnx B ocHoBe (OYHKLMOHMPOBA-
HUS HAHOAMEKTPOHHbIX CTPYKTYP.




12. O6bemM AucUUNNUHBbI B 3a4€THbIX eauHULIax/4yacax B COOTBETCTBUN C Y4EOHbIM

nrnaHom — 2/72.

CDopma npomemyTquon arrecrtaumm - 3a4eT

13. Buabl yye6HOM paboThI:

TpyaoemMKocTb (4achbl)
Bug yuebHom paboTbl Boero o cemecTpam
1 cem.
AyaNTOpPHbIE 3aHATUS 38 38
B TOM Yucne:

niekummn 12 12
npakTnyeckne 3aHATUg 26 26
CamocTtodarensHas paborta 34 34

dopma NPOMEXYTOYHOM aTTecTaumm - 3a4et
WToro: 72 72

13.1. CopepxaHne AUCLUMNIIUHBI:

Ne HanmeHoBaHwue pasgena C
ofepXxaHue pasgena AvCuUmMninHbI
n/n ONCUMNNHBI
1. Jlekumn

1.1 | BeegeHue. PasmepHoe | KBaHTOBbIN KOH(PaWHMEHT M Pa3MepPHOCTb 3SIEKTPOHHOW Cu-
kBaHTOBaHMe.  OCHOBHble | cTeMbl. PasmepHoe KBaHTOBaHMWe. Ycnosus HabnwoaeHus
TUNbl HaHOCTPYKTYP W WX | KBAHTOBO-pa3MepHbIX 3P(EKTOB. AnemMeHTapHble HAaHOCTPYK-
mMogenu. TYpbl: KBAHTOBblE SIMbl, KBAHTOBbl€ HUTW, KBAHTOBbLIE TOYKM,

NOMNynpoOBOOHUKOBbIE  CBEPXPELIETKM W KX  KBAHTOBO-
MeXxaHu4eckme Moaenw.

1.2 | ONeKTpOHHbIE CBOWMCTBA | DHEpPreTM4EecKNn CnekTp M BOMHOBblE OYHKUMM OBYMEPHOrO

KBaHTOBbIX HAHOCTPYKTYP. (2D), ogHomepHoro (1D) u HynbmepHoro (0OD) anekTpOHHOro
rasa. OnMcaHne 3neKTPOHHbIX COCTOSIHUMA MEeToA4OM ormbato-
wen. OCHOBHbIE TUMbI U HEPreTUYECKUIN CMEKTP CBEpXpeLle-
ToK. MogynuposaHHOe nervpoBaHue. lNoneBblie TpaH3UCTOpPbI
Ha AneKTpoHax C BbICOKOW NOABWMXXHOCTbIO. CTaTtuctmka Hocu-
Tenem B cuctemax NOHWXEHHOW pasMmepHocTu. PasmepHas oc-
Umnnaunsa pmsmnyeckmx cBoncts 2D- aNeKTPOHHOro rasa.

1.3 | UHTepdepeHumnoHHble 3d- | KBaHTOBO- MHTEpdEPEHUMOHHLIE SABMEHNs U npubopbl. ban-
dekTbl U npubopsbl. bannu- | nuctnyeckni TpaHcnopT. [pubopbl HA ocHOBe GannucTude-
CTUYECKMIA TPaHCMOPT. ckoro TpaHcnopta. OcobeHHOCTM BannNUCTUYECKOro NepeHoca

B CTPYKTYpPax MOHWXKEHHOW Pa3MEepPHOCTUN N UX MPUMEHEHNE.

1.4 | OnTuyeckme ceoncTtBa | OnTuka KBaAHTOBbLIX CTPYKTYp. BepoaTHOCTbL nepexoda B none
KBAHTOBbIX  HAHOCTPYKTYP. | 3NeKTPOMarHMTHOM BOfHbI. [paBuna otbopa. Bo3amoxHoOCTb
[eTeponasepbl Ha KBaHTO- | yNpaBfieHU ONTUYECKUMW NMapameTpamMmn B LUMPOKUX MNpeae-
BblX AMax M KBAHTOBbIX TOY- | nax. PoOTOHHbIE KpucTanmnbl. BO3MOXHOCTb peanusaumm na-
Kax. 3EepHON reHepaunm B HEMNPEPbLIBHOM PEXMME MpU KOMHATHON

Temnepartype. KackagHble nasepbl Ha MEXOYy30HHbIX Nepexo-
Jax B CUCTEME KBAHTOBbIX SIM U KBAHTOBbIX TOYEK.

1.5 | Pe3oHaHCHOe TyHHenupo- | BbiBOA ycnoBui ona peanvsaummn TyHHENMPOBaHUS C eOUHNY-
BaHMe u npubopbl Ha €ero | HoM BEPOATHOCTbIO. APPEKT PE30HAHCHOro TYHHENVPOBaHWUS
OCHOBe. B AByx6apbepHOW CTPYKType C KBaHTOBOM SIMOW M B MHOroba-

PbEPHbIX KBAHTOBbIX CTPyKTypax. BAX aByx- n mHorobapbep-
HbIX CTPYKTyp. lNpnbopbl Ha OCHOBE PE30HAHCHOro TYHHENW-
pOBaHMS.

1.6 | TyHHenupoBaHne B YcCrno- | 3anupaHue TYHHENbHOrO ToKa 3a CYEeT yBENUYEHUsI KYNOHOB-

BUSAX KYJTOHOBCKOM Groka-

CKOW 3HEpruv cuctembl npu OoGaBneHMn OOHOro 3MeKTPOoHa.




Abl. OQHO3NEKTPOHMKA.

Ycnosusa HabntogeHus acddekta. BAX acCMMMETPUYHOrO TyH-
HenbHOro KoHTakta 6e3 3atBopa. MexaHnsm obpasoBaHus
cryneHen. OAQHOSMEKTPOHHbIN TPaH3UCTOP. YCTPOWCTBA Ha
OCHOBE OJHO3MEKTPOHHbIX TPaH3NCTOPOB. HoBble TWMbI 3Mek-
TPOHHbIX CXEM.

1.7 | MarHuTHble  HaHOCTPYKTY- | [MraHTCKkoe MarHeToConpOTUBIIEHME HAHOCTPYKTYP, COCTOS-
pbl. CnuHTpoHuKa. [lep- | WMX M3 YepenyroLmMXC MarHUTHbIX WU HEMarHWTHbIX CrOEB;
CMEKTUBbl HAHOJNMEKTPOHU- | ANIeMEHTbl 3anucu, XpPaHeHUs U CYUTbIBAHUS WHAOPMaLnN.
KW. MHXeKumnsa CnMHOBbLIX TOKOB Kak OCHOBA HOBOrO Knacca npubo-

pOB; KBAHTOBbLIN KOMMbLIOTEP.
2. [pakTnyeckue 3aHAaATUSA

2.1 | BeegeHue. PaamepHoe | 3aHaTtua 1,2. PacueT koadduumeHTa nponyckaHnss ogHoMep-
kBaHTOBaHMe.  OCHOBHbIE | HOrO KBaHTOBOro MoTeHuuanbHoro Gapbepa Tuna «CTyMneHb-
TUNbl HAHOCTPYKTYP W UX | Kay.

Mogenw. 3aHatna 3,4. MopgenupoBaHuMe TyHHenbHOro addekta Ha
npMMepe 04HOMEPHOro KBaHTOBOIrO NPSAMOYrofibHoro 6apbepa.

2.2 | ONeKTpOoHHbIe ceonctea | 3aHaTme 5,6. PacdeT cnekTpa paspeLleHHbIX SHEPreTUYEeCKmX
KBAHTOBbIX HAHOCTPYKTYP. YPOBHEN OAHOMEPHON KBAHTOBOW MPSIMOYrOSIbHOW SIMbl KOHEY-

HOW rNyGuHbI.

3aHaTtua 7,8,9. MogennpoBaHue 3SHepreTMyeckoro cnekrpa
CBEPXPELLETKN C ucnonb3oBaHMeM mopenu KpoHura-fleHHwu.
3aHatmna 10,11 PacyeT 3aBUMCMMOCTM 3HEPrun OT BOJSIHOBOIO
BEKTOpa B CBepxpelleTke B NPUONMKEHUN CUNBbHOW CBA3U C
ncnonb3osaHnem mogenu Kpoxura-lreHHu.

2.3 | InTepdepeHUnoHHble adp-
dekTbl U npubopbl. bannu-

CTUYECKUI TPaHCMOPT.

2.4 | OnTnyeckme CBOWCTBa
KBAHTOBbLIX  HAHOCTPYKTYP.
eTeponasepbl Ha KBaHTO-

BbIX IMax N KBaQHTOBbLIX TOY-
Kax.

2.5 | Pe3oHaHcHOe  TyHHenupo- | 3aHatua 12,13. MopenvpoBaHue 3addekta pe3oHaHCHOro
BaHWe n nNpubopbl Ha ero | TYHHENUPOBAHUA Ha npumepe OAHOMEPHOW CTPYKTYpbl U3
OCHoOBeE. OBYX KBAQHTOBOCBSA3aHHbIX MPSIMOYrofibHbIX 6apbepoB

2.6 | TyHHenunpoBaHue B Yycro-

BMAX KyNOHOBCKOM 6rioka-
Abl. OQHO3NEKTPOHMKA.

2.7 | MarHuTHble  HaAHOCTPYKTY-
pbl. CnuHTpoHuka. [lep-
CMEKTMBbI  HAHO3MEKTPOHMU-
KW.

13.2. Tembl (pasgensbl) AUCLUUNIIUHBI U BUAbI 3aHATUI:

No Buabl 3aHaTUn (4acos.)
n/_n HanmeHoBaHWe pasgena gucuuninHbl Mekunn Mpaktnye-| Cawm. Beero
ckne paboTta

1 BeepgeHve. PasmepHoe kBaHTOBaHue. OCHOBHbIE 1 8 2 11
TUMNbl HAHOCTPYKTYP 1 NX MOgEenNu

2 | ONeKTpPOHHbIE CBONCTBA KBAHTOBbLIX HAHOCTPYKTYP. 2 14 6 22

3 MHTepCbepeuHLI,VIOHHbIe apdekTbl 1 npubopbl. ban- 2 ) 4 6
NUCTUYECKUIA TpaHCMopT
OnTuyeckme CBOMCTBA KBaHTOBbIX HAHOCTPYKTYP.

4 | l'eTeponasepbl Ha KBAHTOBbLIX SIMax M KBAHTOBbIX 2 - 6 8
TOYKax




5 Pe3oHaHcHOe TyHHenupoBaHue n npubopbl Ha ero ) 4 6 12
OCHOBeE.

6 TyHHENUpoBaHWe B YCNOBMAX KyNOHOBCKOW Groka- 2 ) 4 6
abl. OgQHO3NEKTPOHUKA

7 MarHuTHble HaHOCTPYKTypbl. CnuHTpoHuka. [lep- 1 ) 6 7
CMEKTUBbI HAHOANEKTPOHUKN.
Utoro: 12 26 34 72

14. MeTogu4yeckue ykasaHuUs Ansa o6yyarowmxcsi N0 OCBOEHUIO AUCLUNIIUHDI:

N3yyeHne gucumnnuHbl «Prusmka HU3KOpa3MepHbIX CTPYKTYp» npedycMaTpuBaeT ocy-
LecTBneHne y4ebHON OEeATENbHOCTUM COCTOSLWEN U3 OBYX YacTen: obydeHust CTyAEHTOB
npenogasaTenieM U CaMOCTOATENbHOM Y4ebHOW AeATenbHOCTU CTYOEHTOB MO WU3YyYeHUIo
ANCUUNIINHBI.

MeTop npenofaBsaHust — NpobrieMHbln, bopma obyyeHust — rpynnosas, oopma obuue-
HUSA — MHTepakTnBHasa. Oba3atenbHoe NoceLleHne NPaKTUYECKNX 3aHATUN U TEKYLLNX aTTe-
cTauun.

lMoaroToBka K NeKunsm siBnsieTcs OAHMM U3 BUOOB CaMOCTOATENbHOW paboTbl CTyAEH-
ToB. CTyaeHTam, 4yToObl XOpoLWo oBnageTb y4ebHbIM MaTepmanom, HeobxoamMmo Bbipabo-
TaTb HaBbIKM NPaBUNbHOM U NNaHomMepHon paboThl. MNMepea HayanoM NEKLMOHHbIX 3aHATUN
HaJo NPOCMOTPETb BCe, YTO ObINIO caenaHo B npeablayLimi pas. To NO3BONUT COCPeaoTo-
YNTb BHUMaHME M BOCCTAHOBUTb B MAMSTU yXKe UMEOLMECS 3HAHUSA NO AaHHOMY npeaMeTy.
Kpome TOro, Takom mMetoq NOMOXET fydlle 3anOMHUTb Kak CTapoe, Tak U HOBOe, yrnyouT
NOHMMaHWe TOro M APYroro, Tak Kak npyv 3TOM yCTaHaBNMBAKOTCA CBA3W HOBOMO CO CTapbiM,
4YTO ABNSAETCH HE TOMbKO 06A3aTeNbHbIM, HO 1 OCHOBHbIM YyCroBMEM rryboKkoro onageHuns
mMaTepuanomM. Yem getanbHee m3yvyaemoe acCoUMNPYETCsl C U3BECTHbIM paHee, TEM Mpou-
Hee coxpaHsieTcs B NaMATh 1 BbiCTpee BCMNOMHUTCA, Koraa Tpebyetcs.

CnefnyeT NOMHUTb, YTO Yepes NeKUUIo NepeaaeTcsa He TONIbKO CUCTEMATU3MPOBAHHbIN
TeopeTnU4ecknin Matepuar, HoO U NOCTUraeTcs MeToAMKa Hay4yHOro UCCrefoBaHUA U yMeHue
CaMOCTOATENbHO paboTaTb, aHanM3MpoBaTb PasfIMYHOro poaa SABMEHUS.

3anucbiBaTb Ha NekuMn HeobxoauMo rnaBHOE, HE CTPEMSCh 3admMKcMpoBaTb BCE Cho-
BO B CfoBo. BbibpaTb e rmaBHoe 6e3 noHMMaHusa npegmeta HEBO3MOXHO. Hanuune cob-
CTBEHHOr0 KOHCMEeKTa NeKunin NO3BOoNSET eLle pa3 03HaKOMUTbLCS, NpoayMaTth, pa3obpaTbca
B HOBOM MaTepuane, Tak Kak HeJOCTaTOYHO XOPOLUO MOHSTbIE BO BPEMS NEKUUN Nonoxe-
HUSA MOTyT BbITb BOCCTAHOBMEHbI B MaMATU, CONOCTaBMNEHbI C APYrMMU, OAYMaHbI, A0MNON-
HEHbI, YSICHEHbI N PacCLUMpPEeHbl C MOMOLLbLIO y4ebHOM nuTepaTypbl. 3anucy SBNAKTCA NOCO-
BuamMM Ons NOBTOPEHUS, A4alT BO3MOXHOCTb OXBaTUTb COAEpP)KaHUe feKuMn n BCero Kypca
B LIENOM.

Mpu 3TOM XOPOLIO OBMNageTb CoAep)KaHNEM NEKLMM — ITO:

- 3HaTb TEMY;

- MOHMMAaTb 3Ha4YeHME N BaXXHOCTb €€ B JaHHOM KypCe;

- YEeTKO NpeacTaBNATb NnaH;

- YMETb BblAENNTb OCHOBHOE, MMaBHOE;

- YCBOUTb 3HA4YeHne NpMMepPOB 1 UNNOCTPaL;

- CBA3aTb BHOBb MOJSTyYEHHbIE CBEAEHUSA O NpeaMeTe UMK ABMEHUMN C yXKe MMEOLLMMU-
cs;

- NpeAcTaBNATb BO3MOXHOCTb U HEOOXOAMMOCTb MPUMEHEHMUS NOSTYYEHHbIX CBEAEHUN.

CyLiecTtByeT HECKONbKO 06LWMX nNpasui paboTbl Ha NeKUnn:

- NIeKUUKN No KaxkaoMy npeameTy 3anucbiBaTb yaobHee B OTAeNbHbIX TeTpaasix, OcTaB-
NSs WMPOKME nonst Anst NOMeTOK;

- K NpOCnyLUMBaHMIO NEKUNIA cnefyeT roToBUTBCH, YTO NO3BONUT B Npouecce Nnekumm
OTAENUTb rMaBHOE OT BTOPOCTENEHHOrO;




- nekuumn HeobxoauMOo 3anmcbiBaTb C CaMOro Havana, Tak Kak OHO 4acTo ObiBaeT Kito-
4YOM KO BCEWN TEME;

- TaK Kak JOCMOBHO 3anucaTb NEeKUM0 HEBO3MOXHO, TO HEOBXOAMMO B KOHCMEKTE OT-
paxaTb: (popMyIbl, onpeaeneHns, Cxembl, TPYAHbIE MecTa, MbICK, NpuMepsbl, oakTbl 1 No-
NOXEHNSA OT KOTOPbIX 3aBUCUT MOHUMAaHWE rNaBHOro, HOBOE M He3HakoMoe, HeonybrnmKo-
BaHHble JaHHble, MaTepunan OTCYTCTBYIOLLMIA B y4eBHUKax u T.0.;

- 3anucbiBaTb HAOO CXaTo;

- BO BpPeMS NEKUMN BaXKHO HEMPEPbIBHO COXPaHATb pabo4yyto YCTaHOBKY, YMCTBEHHYIO
aKTUBHOCTb.

CamocToaTensHas pabota CTygeHTOB Hapsay C ayOuTOpPHOW npeactaBnseT O4Hy M3
dopM y4ebHOro npouecca n ABNSETCHA CyleCcTBEeHHON ee 4YacTbio. CamocTodATenbHasa pa-
6oTa npegHasHayeHa ons OpPMMPOBAHUSA HaBbIKOB CaMOCTOATENbHOM paboThl Kak BOOO-
e, Tak n B y4ebHon, HayvyHon gestenbHocTu. OHa obecneumBaeT hopMnpoBaHme 1 pas-
BUTME CNOCOBHOCTU NpUHMMaTb Ha cebst OTBETCTBEHHOCTb, CaMOCTOATENBHO pellaTb Npo-
6nemy, HaXoANTb KOHCTPYKTUBHbIE PELLEHMS, BbIXO U3 KPU3MCHOW CUTyaumm 1 T.4.

CamocToaTenbHas paboTta hopMMpyeT CamMOCTOATESNIbHOCTb HE TOSMbKO Kak COBOKYI-
HOCTb YMEHWA U HaBbIKOB, HO M KaK YepTy Xapakrepa, UrparoLlyto CyLeCTBEHHYK posib B
CTPYKTYpe NMUYHOCTU COBPEMEHHOrO cneunanucta Bbiclwen kBanudpukauun. OHa BOCMUTbI-
BaeT CaMOCTOSATENbHOCTb KaK YepTy Xapaktepa. Hukakve 3HaHus, NonyyYeHHble Ha ypoBHE
NMacCMBHOIO BOCMPUATUA, HE CTaBluMe 06 bEKTOM COBCTBEHHON YMCTBEHHOW UNN NpaKkTu4de-
Ckoln paboTbl, HE MOTYT CYMTATbLCS NOAMMHHLIM AOCTOAHMEM YeroBeka.

[aBasi BO3MOXHOCTb paclUMpATb M oborawate 3HaHUSA, YMEHUs N0 UHOVBUAYaNbHbIM
HanpaBfieHMsIM, caMmocTosiTeNnbHas paboTa CTydeHTa No3BoOSSieT co3aaTb Pa3HOCTOPOHHUX
cneumanucToB. B npouecce camoctosiTenbHON paboThl pa3BMBaloT TBOPYECKME BO3MOXKHO-
CcTn oby4aroLlerocs, Npu 3TOM camocToaTeNbHaa paboTa 3aBepluaeT 3agjaym BCeX BUOOB
y4yebHon paboThbl.

CamocTosTenbHaa paboTta - 310 nnaHvpyemas paboTta CTyaeHTOB, BbINosHAeEMas no
3a[aHuIio U Npy METOANYECKOM PYKOBOACTBE npenogasatensi, Ho 6e3 ero HenocpeacTBeH-
HOro yyactus. [NpenogaBaTtenb, BedyLWUN 3aHATUS, OpraHU3yeT, HarnpasniseT CamMoCTOoS-
TEenbHyH paboTy CTYAEHTOB M OKasbiBaeT MM Heobxoaumyrto nomowb. OgHako camocTos-
TENbHOCTb CTYAEHTOB AOSMKHA npeBblwath 06bemM paboThbl, KOHTPONUPYEMOM npenogaBa-
Tenem paboTbl, U UMETb B CBOEN OCHOBE WUHAMBUAOYarNbHY0 MOTMBaLMIO 0ByyatoLerocs no
NOSTYYEHMIO 3HAHUKN, HEOBXOAUMBIX U AOCTATOYHbIX A4ns Byayuwien npodeccmnoHanbHon aes-
TenbHOCTM B M3bpaHHOM cdepe. MNpenogasaTtenb Nnpu HEOBXOOMMOCTM MOXET OKa3sbiBaTb
cogencteme B BblpaboTke M KOppeKUnn aHHOW MOTMBaLMU, nexallen B OCHOBE MOCTpoe-
HUS CaMOCTOATENbHOW OeATENbHOCTU CTyAeHTa MO U3YYEeHWO AUCUUNIIUHDBI, MOMYyYEeHUIO
HeoBX0aUMbIX 3HAHUI U HaBbIKOB.

OcHoBOWM caMOCTOATENBHOW paboThbl CAYXUT Hay4YHO-TEOPETUYECKNIA KYPC, KOMMMEKC
NOSTyYEHHbIX CTYAEeHTOM 3HaHui. OCHOBHOW, Hanbonee 3KOHOMUYHOM (POPMON NOSTyYEHUS
N YyCBOEHUSI MHPOPMaLMn, TEOPETUYECKMX 3HAHWI B BYy3e SBNAETCA NeKumns, No3BongoLLas
BOCMNPUHATb 3HAYUTENBbHYIO CyMMY OCHOBHbIX 3HaHWUI U NOTOMY CMOCOBCTBYOLAsA NOBbILLE-
HWUIO NPOAYKTUBHOCTM BCEX Apyrmx oopm y4ebHoro Tpyaa.

Pesynbtat oby4yeHns n camocToAaTeNlbHOM paboTbl CTyAeHTa npegnonaraeT Hanuvme
cnegyowmx COCTaBMAKLWMX: MOHMMaHUE MEeTOAOSIOrMYEeCKUX OCHOB MOCTPOEHUSA U3y4vae-
MbIX 3HaHWUI; BblAENEHNe rnaBHbIX CTPYKTYP y4ebHOoro Kypca; hpopmmpoBaHne CpeactB Bbl-
paXeHnsa B AaHHOM obnacTtu; NOCTpOeHMe METOAMK peLleHnsa 3agady U OpuveHTaumm B npo-
brnemax (cutyaumsx).

CamocToaTenbHas paboTa cTygeHTa npu udydeHnn kypca «Puanka HU3KopasmepHbIX
CTPYKTYp» BKMOYaeT B cebs: NoaroToBKy M y4acTue B U3yYEHUN TEOPEeTUYECKON YacTu Kyp-
ca, NoAroToBKy K 3a4eTy.



15. NMepeyeHb OCHOBHOW M AONOSIHUTENLHOW NUTepaTypbl, pecypcoB UHTepHeT, He-
o6xoANMbIX ANsi OCBOEHUA AUCLUUNIUHbBI:

a) OCHOBHas nuTeparypa:
Ne n/n NcToYyHMK

OparyHos B.M. Mukpo- 1 HaHoanekTpoHuka / B.I1. OparyHos ; OctepTak . N. — HoBo-
1 cnbupek @ HITY, 2012 .— 38 c. // OnekTpoHHO-6nbnmnoteyHass cuctema. — URL :
http://biblioclub.ru

TposH IN.E. HaHoanekTpoHuka / IN.E. TposH ; Caxapos 0. B. — Tomck : Tomckun roc-
2 yOAPCTBEHHbIN YHUBEPCUTET CUCTEM YNpaBreHns 1 pagmoanekTpoHukn, 2010 .— 88 c.
/| QnekTpoHHO-6mMbnnoTtevHas cuctema. — URL : http://biblioclub.ru

Lyka A.A. HaHoanekTtpoHuka / A.A. LLlyka .— 2-e n3a. (an.) .— Mockea : BUHOM. Na-
3 b6opatopusa 3HaHun, 2012 .— 349 c. // 3AnekTpoHHO-6ubnMnoTeyHasa cuctema. — URL :
http://biblioclub.ru

dunmumoHoBa H.N. MeTtoabl nccneaoBaHUs MUKPOINEKTPOHHbIX M HAHOSMEKTPOHHbIX
MaTepuanoB U CTPYKTYpP: CkaHupytowasi 3oHgoeasa Mukpockonus. | / H.W. dunnmoHosa
; Konbuoe b. b. — HoBocnbupck : HI'TY, 2013 .— 134 c. // OnekTpoHHO-6ubnnoTeyHas
cuctema. — URL : http://biblioclub.ru/index.php?page=book&id=228943>.

Wuwkun .I'. HaHoanekTpoHuka. OnemeHTbl, npubopsbl, yctponctea / I.[. LUIMWKMH ;
5 AreeB . M. — 2-e u3g. (an.) .— Mocksa : BMUHOM. Nlabopatopus 3HaHumn, 2012 .—
413 c. // OnekTpoHHO-6ubnMoTevHasa cuctema. — URL : http://biblioclub.ru

0) gononHuTenbHasa nuTepaTypa:
Ne n/n NCTOUHNMK

®dunsnka HmM3kopasmepHbix cuctem : YyebHoe nocobue ans ctyad. By3oB, oOy4. no
6 HanpasneHuto "TexH. dumsuka" / A. A. Wuk, J1. I'. bakyes, C. ®. MycuxuH, C. A. PbIkoB;
Mog obuw.pen. B.N.MnbuHa, A. A. Wnka .— CI16. : Hayka, 2001 .— 154 c.
HOemunxoscknn B.A. ®dusnka KBaHTOBbIX HU3KOpasMepHbIX CTpykTyp / B. A. Jemuxos-
ckun, I'. A. Byranbtep .— M. : Jloroc, 2000 .— 246 c.

KpaBueHko A.®. 3NeKTpOHHbIE MPOLECCHI B TBEPAOTENbHLIX CUCTEMAX MOHMKEHHON
8 pa3mepHocTn / A. ®. KpaBueHko, B. H. Osctok .— HoBocmbupck : N3g-so HoBocnb.yH-
Ta, 2000 .— 447 c.

AparyHos B.I1. OcHOBbLI HAHOSNEKTPOHWKK : y4ebHoe nocobue Ans cTyd. By30B, ObOyM.
Mo HanpaBneHUo "ANEKTPOHNKA U MUKPOINEKTPOHMUKA", cneumanbHocTsaM "Mukpoanek-
TPOHMKa U TBepAoTenbHas anekTpoHuka" n "MukpocuctemHas TexHuka" / B. T. Opary-
HoB, /. . HenssecTtHbIn, B. A. 'pngunH .— M. : dusmatkHura : Jloroc, 2006 .— 494 c.
HaHoanektpoHuka .— M. : N3g-80 MI'TY um. H.O.baymaHa, 2009- .— (OnekTpoHuka.
10 MpuknagHas anekTpoHuka / nog obw,. pea. N.b. ®epoposa) .— Y. 1: BBegeHune B HaHo-
anekTpoHuky / [K.A. Banues n gp.] ; nog pea. A.A. Opnukoeckoro .— 2009 .— 719 c.
XepmaH M. MNonynpoeogHukoBble cBepxpelweTkn / M. XepmaH ; nep. ¢ aHrn. A. A. LWu-
ka .— M. : Mup, 1989 .— 238 c.

KO . OcHoBbl ¢mamku nonynposogHukos / M. KO, M. KapgoHa ; lMep. N.WN. PewuHon;
Mog pen. B.IN. 3axap4yeHs .— 3-e nsg. — M. : dusmartnur, 2002 .— 560 c.

Kynbumukun H.A. MNonynpoBOAHMKOBbIE CBEPXPELLETKN: CBOMUCTBA, NPUMEHEHME : Y4Yeb.
nocobue / H. A. Kynbumukun, A. A. MenbHukos, A. B. Bonuexosckuin; M-Bo obpasoBa-
13 Hua Poc. ®egepauun. MocK. roc. UH-T pagUOTEXHUKWU, SMNEKTPOHMKU U aBTOMATUKU
(TexH. yH-T). - M. : Mock. roc. VH-T pagnoTEXHWKN, SNEKTPOHMKN N aBTOMaTUKN (TEXH.
yH-T), 2000. - 79 c.

11

12

B) UH(POPMALMOHHbIE SNEKTPOHHO-0Bpa3oBaTernbHbIE PECypChl:

Ne n/n NcTouyHuK

14 | http://www.lib.vsu.ru — 3HB BI'Y
15 dunanyeckme 0CHOBbI KDEMHMEBOW HAHOJMEKTPOHMKN [ONEKTPOHHBIN pecypc] : yyeb-
Hoe nocobue ans BysoB / [. WN. 3ebpeB. — 3-e n3g. (an.). — ONEKTPOH. TEKCTOBbIE



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4356&TERM=%D0%94%D1%80%D0%B0%D0%B3%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%92.%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=228941
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4356&TERM=%D0%A2%D1%80%D0%BE%D1%8F%D0%BD,%20%D0%9F.%D0%95.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4356&TERM=%D0%A9%D1%83%D0%BA%D0%B0,%20%D0%90.%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2318&TERM=%D0%A4%D0%B8%D0%BB%D0%B8%D0%BC%D0%BE%D0%BD%D0%BE%D0%B2%D0%B0,%20%D0%9D.%D0%98.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=228943
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4356&TERM=%D0%A8%D0%B8%D1%88%D0%BA%D0%B8%D0%BD,%20%D0%93.%D0%93.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/
http://www.lib.vsu.ru/

AaH. (1 dann pdf : 243 ¢.). — M. : BUHOM. JTabopaTtopus 3HaHuin, 2015. — (HaHoTex-
Homnormm).

16 The BSIM Group <URL.: http://www-device.eecs.berkeley.edu/bsim/ >
17 Linear Technology Design Support <URL: http://www.linear.com/designtools/software/>
18 The International  Technology Roadmap  for  Semiconductors <URL:

http://www.itrs.net/>

16. YyeObHO-MeTOANYECKOE 0GecneyeHne Ans opraHn3auum caMmoCToATeNbHOU paboThbl:

Ne n/n NCTOYHMK
M3yyeHne yrnepoaHbiXx HaHOTPYOGOK MEeToOOM CKaHMPYHOLLEN 3fEKTPOHHOM MMKPOCKONUK :
1 yyebHO-MeToamyeckoe nocobve ans By3oB / BopoHex. roc. yH-T ; cocT.: KO.B. Cokonos, J1.A.
BuTtioukasn , E.H. BopmoHTOoB .— BopoHex : UL, Bry, 2010 .— 23 c. : nn. — bubnuorp.:
c.23.
2 AxkoseHko H.B. CamocTtosaTenbHas paboTa CTyQeHTOB : MeTogmyeckme pekomerngauum / H. B.

AxkoeHko, O.HO. CywkoBa .— BopoHex, 2015 .— 22 c.

17. UHdbopmaLMOHHbIe TEXHONOIMU, UCMoNb3yeMble ANA peanu3aumm y4yebHoro npo-
uecca no AUCLMUNIunHe:

Ne n/n NCTOYHNMK
1 http://mwww.lib.vsu.ru — 3HB BI'Y
2 depgepanbHbivi noptan «Poccuiickoe obpasoBaHme» http://www.edu.ru

18. MaTepuanbHO-TeXHUYeCcKkoe obecneyeHne QUCLUUNIUHDI:

Mpn TeopeTnyeckom obyyeHUn UCnonb3yeTcss MyNbTUMEANUNHBIN NPOEKTOP ANsl BCEX
nexkumn no mepe HeobxoaMMOCTH.

19. OueHo4Hble cpeancTtBa Ansa nposeneHusA TeKytLl,el7I n npome)KyTquoﬁ aTtrecrtauum

MopAnoK OLEHKN OCBOEHMs oby4arowmMmcsa y4eGHoro matepuana onpeaenseTcs co-
epXXaHuem criefyoLmx pa3aenos AUCLUMNIHGI:

No HavmeHoBaHue Komne- | VIHAvkaTopsi OLeHOYHble

n/m pasaena aCUMNIMHBI TEHLMS Ig‘incge”;':;'a”mﬂm cpeacTsa

1 | BeegeHne. PasmepHOe KBaHTOBaHMeE. MK-2 MK-2.1 PesynbTaThl NpakTui-
OCHOBHbIE€ TUMbl HAHOCTPYKTYP M UX MO- Yyeckux 3aHaTum 1-4
aenw.

2 SﬂeKTpOHHble cBoWcTBa KBaAHTOBbIX MNK-2 MNK-2.1 Pe3yanaTb| npakTu-
HaHOCTPYKTYp. YecKux 3aHaTum 5-11

3 | HTepdepeHUnoHHble adhdekTbl 1 npu- | [K-1 MK-1.2 Bonpochl k 3aueTy
6opbl. BannucTnyecknin TpaHCNopT.

4 | OnTndeckne cBOMCTBA KBAHTOBbIX HaHO- | [1K-2 MK-2.1 Bonpocsl K 3a4eTy
CTpyKTYyp. 'eTeponasepbl Ha KBAHTOBbIX
sIMaxX N KBAHTOBbIX TOYKaX.

5 | Pe3oHaHCHOEe TyHHenupoBaHue u npu- | [IK-1 MNK-1.2 Pe3ynbTaTbl NpaKTHi-
Gopbl Ha ero OCHOBE. YecKkux 3aHaTum 12-13

6 TyHHeJ'II/IpOBaHVIe B YyCnoBudAX KyJ1OHOB- MNK-1 MNK-1.2 Bonpocu K 3a4eTty
ckon 6nokagpl. OqHONEKTPOHNMKA.

7 MarHnTHble HaHOCTPYKTYpPbI. CI‘II/IHTpO- MNK-2 MNK-2.1 Bonpocu K 3a4eTy
HUKa. [epcnekTBbl HAHO3NMEKTPOHMKM.



http://www-device.eecs.berkeley.edu/bsim/
http://www.linear.com/designtools/software/
http://www.itrs.net/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3890&TERM=%D0%AF%D0%BA%D0%BE%D0%B2%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D1%8F%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/

Ne HaumeHoBaHMe Komne- Iggg:';}?(;ﬁﬁ;’ OUEHOYHbIE
cpencTsa
n/n pasgena auCUMnnHbI TEHUMA | | S neTenLmm pea

BOI'IpOCbI K 3a4eTy
ﬂpomemyTquaﬂ arrecrtauuna: q)opma KOHTPOJ14 - 3a4eT

20 TunoBble OLEHOYHbIE cpeAcCTBa U MeToAMYECKME MaTepuanbl, onpeaensrowme
npoueaypbl oueHUBaHUs

20.1 TeKywMi KOHTPOSb yCneBaeMoCTH

Tekywmin KOHTPOSb YCrneBaeMoCTu MO AUCUMIMINHE OCYLLECTBISETCA C MOMOLLbIO
OLIEHKWN pe3yrnbTaToB NpakTunyeckux pabor.
lMepeyeHb TeM NpakTU4eckmx pabot

1. Pacuet koadhdmumeHTa nponyckaHna OOHOMEPHOro KBaHTOBOro noTeHumanbHoro 6a-

pbepa TMna «CTyneHbKay.

2. MogenupoBaHne TyHHernbHOro adppekta Ha npumepe O4HOMEPHOro KBAHTOBOMO MNpsi-

MOYrosibHoro 6apbepa.

3. . Pac4yeTt cnektpa paspellueHHbIX 9HepreTuyeckux ypoBHEW OOHOMEPHOW KBaHTOBOM

NPSAMOYTOSTIbHOW SIMbl KOHEYHOW TMYyOUHBbI.

4. MogenupoBaH/e aHepreTU4ecKoro CnekTpa ceepxpeLleTkm ¢ UCNnonb3oBaHneM MoLenu

KpoHura-leHHu.

5. Pac4yeT 3aBMCMMOCTIN 3HEPrnN OT BOSTHOBOrO BEKTOPA B CBEPXPELLETKE B NPUBIIMKEHUM

CUNbHOW CBA3KU C Ucnonb3oBaHMeMm moaenu KpoHura-lNeHHu.

6. MogenupoBaHue apdekTa pe3oHaAHCHOro TYHHENUPOBAHUA Ha nNpumMepe O4HOMEPHOMN

CTPYKTYpPbl U3 ABYX KBAHTOBOCBS3aHHbIX MPAMOYrofibHbIX Bapbepos.

20.2 NMpomexyToyHasa aTrecTauus

MpomexyToyHas aTTectaums No aucumnnunHe — 3avem. OUeHKa 3a OCBOEHUE AUCUMUMIMHBI
onpeaensieTcs BeAyLMM AUCUMMNNMHY NpenofaBaTenieM Kak 9KCnepToMm.

MepeyeHb BONPOCOB K 3a4eTy

=

OCHOBHbIE TUMblI HA3KOPA3MEPHbIX CTPYKTYpP. KBaHTOBbLIE sIMbI, HUTU, TOYKW. [lonynpo-
BOOHWKOBbIE CBEPXPELLETKMU.
[MonynpoBOAHWMKOBBIE CTPYKTYPbl C ABYMEPHBIM 3NEKTPOHHbLIM razom (MAM-cTpykTypbl,
OAMHOYHbIE N OBONHbIE rETEPOCTPYKTYpPbI, O-CNown).
MpuvHUKMN pasmepHOro KBaHTOBAHUA.
YcnoBust HabnogeHMst KBAHTOBO-pa3MepHbIX 3 dEKTOB.
OHepreTMyYeckni CNeKTp SNeKTPOHOB B ABYMEPHbIX CUCTEMAX.
OHepreTMYeCcKUn CnekTp 3MEeKTPOHOB B O4HO- N HYyNIbMEPHbIX CUCTEMAX.
[MNOTHOCTb KBAHTOBbLIX COCTOSIHUM B LBYMEPHOMN 3IEKTPOHHOM CUCTEME.
[MNOTHOCTbL COCTOSIHMI B OAHOMEPHOM N HYNIbMEPHOWN 3NEKTPOHHLIX CUCTEMAX.
KoHueHTpauusa Hocutenen 3apsiga B ABYMEPHON cUCTEME.
10 KoHueHTpauua HocuTenen sapsaa B O4HOMEPHOW cucTeme.
11. Ocunnnaummn nNAOTHOCTM COCTOSHWA B TOHKOW MIIEHKE NPU U3MEHEHUN €€ TOSLUHbI.
PasmepHble aBneHus.
12. DHepreTUYeCKUn CnekTp U MAOTHOCTb COCTOSIHUMA ABYMEPHbIX 3NIEKTPOHHbBIX CUCTEM B
KBaHTYHOLLEM MarHUTHOM nore.
13. OphekT pe3oHaHCHOro TyHHenMpoBaHWUA. YCRoBUS peanu3aumm TYHHENUPOBaHUSA C
€ANHNYHOWN BEPOATHOCTbLIO.

N
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14. BAX gByx6apbepHON KBAHTOBOW CTPYKTYpbl. P€30HaHCHO-TYHHENbHbIE ANOAbl U TpaH-
31CTOpbI.

15. Pe30HaHCHO-TYHHENbHbIX TPAH3UCTOP Ha KBAHTOBOM TOYKE.

16. Ocuunnauun BaHbe-lLUTapka B nonynpoBogHMKOBLIX cBepxpelleTtkax. BAX mHoroba-
PbEPHbIX KBAHTOBbLIX CTPYKTYP.

17. Pe3oHaHCHOe TyHHenupoBaHue B cBepxpelueTkax. BAX mMHorobapbepHbIX KBaHTOBbIX
CTPYKTYP.

18. KynoHoBckas 6nokaga TyHHeNupoBaHus. Ycnosusa HabnogeHus adgekra.

19. BAX acmummeTpu4HOM cucTeMbl U3 ABYX TYHHENbHbIX KOHTAKTOB B YCITIOBUSX KYyNOHOB-
ckomn 6rnokaabl. MexaHnam obpa3oBaHNA CTyNeHen «KyJTIOHOBCKOW NECTHNULbIY.

20. OgHO9NeKTpoHMKa (OCHOBHbIE Naen).

21. CnnHTpoHuka. ObLasa xapakrepmucTuka yCTponCcTB, UCNOMb3YHOLWMX CMH-3dEKTDI.

22. [uraHTCcKOE MarHeToCONnpPOTUBMEHUE U TYHHESIbHOe MarHutoconpoTtuereHne. CnnHo-
BbIi KrianaH.

23. bunonsipHbIN CNMHOBLIW TPaH3UCTOP.

24. CnnHOBbIN NONEBOW TPAH3UCTOP.

25. OhdekT «BCnnecka» apendoBon CKOpoCTU. bannucTnyeckun TpaHcnopT.

26. YcTpouncTea, ucnonbaylowme ocobeHHOCTN GannmcTu4eckoro TpaHcnopTa B ABYMep-
HbIX CTPYKTYypax.

27. eToponasepbl C KBAHTOBbLIMU SIMaMU Y KBAHTOBbLIMU TOYKaMU.

[na TeKkywero KOHTPONs yCneBaeMoCTU UCMNONb3yeTCA YCTHbIN ONPOC, OTYETbI O XoA4e
BbINOJSTHEHNSA NPAKTUYECKNX PaboT.

Kaxxgomy obyuvatoLiemycs 3agatoTcs BONpOChkl N0 BCEM pa3aenam creukypca.

OueHka ocBOEHUS KoMNeTeHUMI 0By4vaoLMMnca BO BpEMS MPOXOXAEHUS CneLKypca
OCYyLLECTBNAETCS MO CneayrLwmuM KpUTepUaM:

- YpOBEHb NPOodeCcCUoHanbHOM NOAroTOBKY;

- OTBETbI HA KOHTPOJIbHbIE BOMPOCHI.

YpoBeHb npoceccroHanuama (npogeccnoHasnbHble 3HaHUs, YMEHNSA, HaBbIKM U KOM-
neTeHuunmn) oLeHMBAETCA NO CreayLwmMm nokasaTensim:

- YMeHune hopMynmpoBaTh Lenn uccreaoBaHui;

- agekBaTHoe NpuMeHeHne (pr3nko-maTeMaTMYECKoro annaparta Ans peweHus no-
CTaBIIEHHbIX 3a4ay;

- afiekBaTHas periekcus BbINOTHAEMOWN Hay4YHO-NPaKTUYECKON AeATENbHOCTU.

Ha ocHOBaHUKM BbINONHEHUSA 0By4aloLwmMmMcs NporpaMmbl CleLKypca n ¢ y4eToOM Kpu-
TEPUEB OLIEHKN NTOFOB OCBOEHMSI CMEeLKYpCa BbICTABIAETCA: «3a4YMEHO»/«HE 3a4MeHO.

Kputepun oueHkn paboTbl 06y4aroLMXCs, KOTOPblE COOTHOCATCA C YPOBHSAMMU cdop-
MMUPOBAHHOCTN KOMMETEHLNNA:

- OLEHKa «3a4meHo» BbICTaBMAETCS Mpu MOSIHOM COOTBETCTBMM paboTbl oby4ato-
LUMXCA BCEM BbllLUEyKa3aHHbIM MOKa3aTensm: KOMMeTeHUnn copMUpPOBaHbl MOMTHOCTLIO,
NPOSIBNAITCA M UCMNONb3YITCA CUCTEMATUYECKM U B NONMHOM OObEME. [JaHHbIN YypOBEHb
obsizateneH ana Bcex oceamBatowmx OOTT;

- OUEHKa «He 3a4YmeHO» BbICTaBMISIETCA B Cllydae HeCOOTBETCTBUSA paboThl oby4ato-
weroca Bcem TpebyemMbiM nokasaTensm, HeopraHn3oBaHHOCTW, ©e30TBETCTBEHHOCTU U
HW3KOro kayectBa paboTbl MPU BbLINOMHEHUW 3adaHWA, NPEAYCMOTPEHHbIX MPOrpaMmmMmon
crieukypca.



