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Mporpamma paspaboTtaHa Ha ocHoBe ®IOC Bbiclwero obpasoBaHusa No nporpamme Gaka-
naspuata 11.03.04 OneKkTpoHMKa N HAHO3MEKTPOHMKA.

BcTynutenbHoe McnbiTaHne Ansd nNocTynawwmx B Maructpatypy npoBogutcst B obbeme
"ocyaapcTBEHHOro ak3ameHa no usnke ons 6akanaBpoB (PU3NKM N NO OOMOMAHUTESbHBIM BO-
npocam nporpammMbl 6akanaspmarta, COOTBETCTBYIOLWMM BbIOpaHHOW NporpamMmme MarMcTepcKom
nogrotoekn. Bonpockl KMMoB no3BonsitoT OLEHUTb Ka4eCTBO 3HaHU, HEOBXO4MMBbIX AS1si OCBO-
€HUs NporpaMmbl NOArOTOBKN MarncTpa no n3bpaHHOMY HanpasBEHNIO.

AHHOTauMM K nporpamMmam no HanpaBneHUIo NOAroTOBKU
11.04.04 dneKTpoHUKa N HAHO3NEKTPOHUKaA (o4YHasa hopma obyyeHus)

1. HaumeHOBaHMe marucTepckou nNnporpamMmbi:

«UHTerpanbHas anekTpoHUKa U HAaHO3INEKTPOHUKa»

PykoBoauTenb Maructepckom nporpamMmmbi:

A.d.-M.H., npodeccop, 3aB. kadheaApon PU3NKN NOSTYNPOBOAHNKOB N MUKPOINEKTPOHUKN Bop-
moHTOB E.H.

KpaTkoe onucaHne marmctepckou nporpamMmmbi:

B pamkax marncrtepckon nporpaMmmbl NpeaycMOTPEHO U3yvyeHne KBaHTOBOM OU3MKN HAHO-
CUCTEM, HENUHEeNHOW ANHAMMUKM U CaMOoOopraHM3aumm B HaHOCMCTEMaXx; Niia3MeHHbIX U 30HOO-
BbIX HAHOTEXHOMOIMI, YrNepoaHbIX HaHOMaTepmnanos, NOPUCTbIX MaTepmnanoB U HAHOKOMMNO3N-
TOB; (PU3UKN HAHOIMEKTPOHHBIX NPMBOPOB, dNeMeHTHON 6a3bl HAHOINMEKTPOHUKU; MONEKynsp-
HOW 9NEKTPOHUKN, KBAHTOBOW N ONTOSNEKTPOHUKN, MUKPO- U HAHOCUCTEMHOW TEXHUKWN; MOAENN-
poBaHUs NpMBOPOB HAHOIMEKTPOHMKM B CneumanmnanpoBaHHbIX NakeTax; NPUHLMMNOB apXUTeK-
TYpbl U peanu3aLmm KBaHTOBbIX U HEMPOKOMMbIOTEPOB.

2. HaumeHoOBaHMe MarMcTepCcKon NporpamMmbl:

«HaHOTexHONOorMA B 3NIeKTPOHUKE»

PykoBoauTenb Maructepckom nporpamMmmbi:

A.d.-M.H., npodeccop, 3aB. kKadpeapon ou3nkM TBEPLOro Terna u HaHOCTPYKTyp [lomalwueBckas
a.0.

KpaTkoe onucaHne marmctepckou nporpamMmmbi:

B pamkax marncrtepckomn nporpaMmmbl NpeaycMOTPEHO U3YyHYEHNE KBAHTOBOW (PU3NKM HAHO-
CUTEM, HENMUHENHON OAUHAMUKM N cCaMOOpraHM3aumnmn B HaHOCUcTeMax; NnasMeHHbIX U 30HO0BbIX
TEXHOMOIMI, YrnepoaHbiX HAaHOMaTepPUanoB, NOPUCTbIX MaTepManoB 1 HAHOKOMNO3UTOB; PU3N-
KM HaHO3MEKTPOHHbLIX NPUBOPOB, 3fieMEeHTHON 6a3bl HAHOJNEKTPOHUKU, MOJSIEKYNAPHOW 3ieK-
TPOHUKN; TEXHOMNOMMU HAHOCTPYKTYP U HaHOMaTepuarnoB; HAHO3NEKTPOHUKN, (DOTOHUKMA U CMNH-
TPOHUKW; METOAOB HaHOAWArHOCTUKW, CUHXPOTPOHHBLIX WCCreaoBaHUW HaHOCTPyKTyp, WK-
CMEeKTPOCKOMUN CUCTEM C NMOHMKEHHOW PasMepHOCTLIO.

3. HammeHoBaHue MarncTepcKou nporpaMmmbi:

«MuUKpO3aneKTpoHUKa U TBepAoTesibHaA 3NIeKTPOHUKa»

PykoBoauTenb Maructepckou nporpaMmmbi:

A.d.-M.H., npodeccop, 3aB. kKadeapoun PU3NK1 NONYyNnPOBOSHUKOB N MUKPOSNEKTPOHNKN Bop-
moHTOB E.H.

KpaTtkoe onucaHue maructepckom nporpamMmmebil:

B pamkax maructepckon nporpaMmmbl MpegyCMOTPEHO U3ydYeHUe KBaHTOBOW (PU3MKK
HaAHOCUCTEM; TEXHONMOrMn ynbTpabonbLUMX MHTErparibHbIX CXeM, 3fieMeHTHON 6a3bl ynbTpa-
OONbLUMX UHTErpanbHbIX CXeM; MUKPOCXEMOTEXHMKA, MOLLHOW NOSTYNPOBOAHUKOBOW 31EKTPOHU-
KW, MOJSIEKYIIAPHON 3NEKTPOHUKM, NPUOOPOB ONTOINEKTPOHUKN, MUKPOCUCTEMHON TEXHUKN; WUC-
KYCCTBEHHbIX HEMPOHHbIX CeTEN; OCHOB POTOHMKN, OCHOB CMNHTPOHUKN;



mMogennpoBaHune I'IpVI60pOB yanpa6onbu.||/|x MHTEerpanbHbIX CXeM B cheunann3npoBaHHbIX MNa-
KeTax.

4. HammeHoBaHMe Marmctepckou nporpamMmbi:

«PnU3nKa HaHOCUCTEM»

PykoBoauTenb Maructepckom nporpamMmmbi:

A.d.-M.H., npodeccop, 3aB. kKadeapon PU3nKM TBEPLOro Terna u HaHOCTPYKTyp [lomalueBckas
3.0.

KpaTkoe onucaHne marmctepckou nporpamMmmbi:

B pamkax marncrepckomn nporpaMmmbl NpeaycMOTPEHO U3Yy4YEHNE KBAaHTOBOM (PU3NKM HAHO-
CUTEM; HaHOMaclTabMpoBaHUA, KBAHTOBOPA3MEPHbIX 3EKTOB; OTKPbITbIX KOOMEpaTUBHbIX
CUCTEM, MaKPOCKOMUYECKUX CBOMCTB HAHOCUCTEM; TEOPETUYECKOM U KOMMbIOTEPHOW (PU3MKU
HaHOCUCTEM; TEXHOMNOMMN HaHOCTPYKTYP WU HaHOMaTepuaroB; HAHOJMEKTPOHUKN, (POTOHUKU U
CMUHTPOHUKN; METOL0B HAaHOOMArHOCTUKWN, CUHXPOTPOHHBLIX UCCrnenoBaHUA HaHOCTPYKTYp, WK-
CMEKTPOCKOMUN CUCTEM MOHMKEHHOW pa3MepHOCTU; MOAENUPOBaHNE HAHOCUCTEM.

BctynutenbHoe ucnbiTaHne no AUCUUNnHe «ANEeKTPOHUKA U HAHO3NEKTPOHUKa»
Popma BCTYNUTESNTbHOIO UCMNbITaHUS: MUCbMEHHbIN 3K3aMeH

Pa3penbi:

1. KBaHTOBas MexaHuka

2. dn3mka KOHOEHCUPOBAHHOIO COCTOAHMUSA

3. ®u3mka HM3KopasMepHbIX CUCTEM

MporpamMmma BCTynUTEeNbHbIX UCNbITAaHUWA ANA NOCTYNaKLWMUX
no HanpaBneHuto 11.04.04 dnekTpoHUKa U HAHO3SIEKTPOHMKA

OcHoBHble pasgensl
KBAHTOBAA MEXAHUKA

1. HaumeHoBaHne: KBAHTOBAA MEXAHUKA

2. CoctaButenun: AnmanueB A.H. — K.dp-M.H, OOLEHT Kadeapbl TeopeTnyeckon pnsnkm

3. OCHOBHbIE 3HaHUSI, YMEHUA U HaBbIKKU, KOTOPbIMU AOSKEeH o6nagaTb NOCTynaroLWmn:

HanuyMe NIMYHOCTHBIX KavyecCTB, KOTOpble MO3BOMSAT UM OCYLIECTBNATb criegyowme Buabl npo-

dreccuoHanbHOM OeATenbHOCTU: HayvyHO-uUccrnegoBaTenbckasi, MPOEKTHO-KOHCTPYKTOPCKas,

NMPOEKTHO-TEXHONOIMMYEeCcKasi, OpraHM3aLMOHHO-yNpaBneHyeckas M HaydyHO-negarormyeckas, a

Takke CPOpMMPOBaHHbLIX OOLLEKYNbTYPHbIX (YHMBEpPCasibHbIX) U NpodeccuoHanbHbIX (obLe-

npoeccuoHarnbHbIX, Hay4YHO-UCCNEeAOBaTENbCKUX, MNPOEKTHO-KOHCTPYKTOPCKNX, MPOEKTHO-

TEXHOSTOrMYECKMX, OpraHN3aunoHHO-YNpaBneHYeCcknX 1 Hay4YHo-negarorn4yecknx) KOMneTeHUMN.

Kpome Toro, ong ycnewHoro 0CBOEHUS AaHHON obpasoBaTenbHOM NporpaMmbl NOArOTOBKM Ma-

rmcTpa abuTypmeHT gormkeH obnagaTb COOTBETCTBYHOLLMMU KOMAETEHUNAMU B obnactn dunau-

K1, MatemMaTukm n MHopMaTukm B 06 bEME rocyaapCTBEHHbIX 0bpa3oBaTenbHbIX CTaHAAPTOB,

YMETb MPUMEHATb M3yYeHHble (PU3NKO-MaTeEMaTUYECKME MeToAbl Afi aHanu3a npoueccoB B

3M1EeKTPOHMKE U HAHOISEKTPOHUKE.

4. TemaTU4eCKUN NNaH:

1. BkcnepuMmeHTanbHble 0060CHOBaHUSA KBAHTOBOW Teopun. MaTematmyeckuin annapaTt KBaH-
TOBOW MEXaHUKW.

2. Onepatopbl usnyecknx BennymH. CoOCTBEHHblE OYHKUMW U COOCTBEHHbIE 3HAYEHUS
onepaTtopos.



11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.

22.

CocTtosiHne bu3n4eckon BenuyuHbl. 3HaAYEeHNA (PU3NYECKNX BeSNMYUH. KOMMyTauMOHHbIe
COOTHOLLEHUS. HTerpanbl ABUXEHUS.

CtaumoHapHble cocTosiHuA. CnekTp CUCTEMBI.

OcCHOBHble MOCTynaTbl KBAHTOBOW MexaHWKW. BonHoBas (yHKUMS, maTpuua MAOTHOCTMW.
dur3n4ecKnin CMbICIT BOFTHOBOW (PYHKLUMN.

MpuHumn cynepnosunumn. MNpuHUMN HeonpeaeneHHOCTH.

OnucaHune 3BonoLMN KBAHTOBO-MEXaHNYECKMX cucTeM. YpaBHeHue LpeguHrepa. Ctauno-
HapHble CPOCTOSAHUSA. 3aKOHbI COXPaAHEHUS B KBAHTOBOW MEXaHWUKeE.

YpaBHeHue LWpéanHrepa B koopanHaTHOM npeacTtasneHnn. Obume cBomcTBa 0gHOMEPHO-
ro aswmxeHuna. [IuckpeTHbln cnekTp. NoTeHunansHble AMbl.

OgHOMEpHbIN d-noTeHuman.

. OgHomepHas 3agada paccesiHus. HenpepbiBHbIM cnekTp. NoTeHumanbHble 6apbepbl. Ko-

A PULMEHT NPOXOXKAEHNS.

[[apMOHMYECKNn oCcLMNIIATOp

OnepaTtop MomeHTa umnynbca. KoMMmyTaunoHHble cooTHowWweHUs. OpbutanbHbI U CNNHO-
BbIl MOMEHTbI UMnNynbca. MaTtpuubl [Naynu. MNMonHbIn MOMEHT NMMyribca CUCTEMBI

3apava gByx Ten. LleHTpanbHo-cMMMeTpruyHoe none

[BwxeHne B LueHTpanbHOM nosie. OCHOBHbIE NOSIOXEHUS TeOpUM aToMa BOAOpOaa: BOSMHO-
Bble (PyHKUUN 1 YPOBHWN SHEPIUN.

MpeomeT Teopun BO3MyLLEHUIA. [TonpaBkn K COBCTBEHHBIM 3HAYEHUSM U BONMHOBbLIM (DYHK-
LUMAM B TEOPUN BO3MYLLIEHWNNA.

BapuaumoHHbii npuHumun. Keasmknaccmyeckoe npnbnmxeHune.

KBaHTOBasa guHamuka. HectaumoHapHoe ypaBHeHue LWpéauHrepa.

lMepexoabl B KBAHTOBO-(hM3nvecknx cuctemax. 3onotoe npasusio dPepmu.

CrauunoHapHas Teopus Bo3myLeHun. ekt LLTapka.

CuctemMbl TOXAECTBEHHbIX YacTuL,. Bo30oHbI 1 bepMnOoHbI. PUHLUNBI TOXOECTBEHHOCTU U
npuHumn MNaynn.

N3nyyeHune ceeTa atomamu n mornekynamu. LUnpuHa nuHumn nanyyvyeHuns. CnoHTaHHbIE U Bbl-
HY)XXOEHHble nepexoabl.

OneKTpoHHble cocTosaHus. [MpuHunn PpaHka-KoHgoHa. OnekTpoHHble KorebaTerbHble U
BpallaTesibHble CNeKTpbI.

5. Cnucok pekoMmeHAyeMoOun nutepaTtypbl:
OcHoBHas

1.

Hasbigos A.C. KBaHTOBas MexaHuka : [ydebHoe nocobue ana CcTygeHTOB YH-TOB U TEXH.
By3oB] / A.C. laBbigoB . — CaHkT-leTepbypr : BXB-letepbypr, 2011 .— 703 c.

2. CueyxuH [O.B. O6wwmn kypc u3aunkn : Y4yebHoe nocobue pgns ctyg. us.
cneunanbHocten By3oB : B 5 1. / [.B. CuByxuH .— M. : DUBMATIJIUT : UN3g-Bo MOTHU,
2002 -.T.4: Ontuka .— 2002 .— 791 c.

3. CwueyxuH [.B. O6wumn kypc punsunkn : yuedbHoe nocobume ons ctya. pus. cneumnanbHOCTEN
BysoB : B 5 1. / 1.B. CuByxuH .— M. : ®USMATIUT : N3p-Bo MPTU, 2002 -.T.5:
ATOMHas n agepHasa dusmka . — 2002 .— 782 c.

4. BbnoxuHues [.N. OcHoBbl KBAaHTOBOW MexaHwku : ydyebHoe nocobue ans sysos / . W.
BnoxuHues .— CI16. : JlaHb, 2004 .— 664 c.

5. KanutoHoB .M. BBegeHune B on3unky sapa n yactuy, : yuebHoe nocobue ansa cryq. ums.
dak. Knacc. yH-TOB U Opyrux By30B, obyd. no cneumanbHoctu "HAgep. dusuka" un
HanpasneHuto "®usuka" / . M. KanutoHos .— M. : KomKHura, 2006 .— 327c.

HononHutensHasa

6. Jlangay J1.O. TeopeTtnyeckas dusuka : 8 10 1. / J1.[. NlaHgay, E.M. Nlucowmny .— M. :

PUBMATIINT. - T.8: dnekTpoamHaMmmka CnsowWHbIX cpef : [yyebHoe nocobue ang crtya.
du3. cneuymanoHocten yH-toB] / J1.O. JlaHpgay, E.M. Jiudpwwuy ; Mog peq. JII.
NMutaesckoro .— 2005 .— 651 c.


https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2177&TERM=%D0%A1%D0%B8%D0%B2%D1%83%D1%85%D0%B8%D0%BD,%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
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https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2194&TERM=%D0%91%D0%BB%D0%BE%D1%85%D0%B8%D0%BD%D1%86%D0%B5%D0%B2,%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

7. ®abpukaHT B.A. dnsmka. OnTtuka. KesaHToBas anektpoHuka. / B.A. ®abpukaHt. — M. :
N3a-8o M3, 2000. — 209 c.

6. O6Gpa3seL, KOHTPOJIbHO-U3MEepPUTENILHOro MaTepuana:

Ne n/n TeKCT KOHTPONbHO-U3MepUTENbLHOro Matepunana

1 OKcnepuMMeHTanbHble 0DOCHOBaHUSA KBAHTOBOW Teopuu. MartemaTtuyeckui annapat
KBAHTOBON MEXaHUKMU.

2 Onepatopbl uanyecknx BenuunH. CoBCTBEHHble PYHKLMU U COGCTBEHHbIE 3HAYEHUS
onepaTopos.

3 CocTtosiHne pmsnyeckon BenuunHbl. 3Ha4YeHUs puandeckmux sennymH. KommyTtauymnos-
Hble COOTHOLWEHUs. VHTerpanbl OBUKEHMS.

O®U3NKA KOHOEHCUPOBAHHOIO COCTOAHUA

1.HammeHoBaHune: ®PUINKA KOHOEHCUPOBAHHOIO COCTOAHUA

2. CoctaButenu: [lomaweBckasa 3.I1. — a4.¢p-M.H., npodeccop, 3aB.kadeapon ousnkm TBEPLO-
ro Teria n HaAaHOCTPYKTYpP

3. OCHOBHbIe 3HaHUSA, YMEHUSA U HAaBbIKW, KOTOPbIMU [OJIKEeH 0b6naaaTtb abUTYpPUEHT:

K OCHOBHbIM TpeboBaHUAM, NpeabsBrsSeMbIM K 3HaHUSAM U YMEHUAM abuTypueHToB, OTHOCATCS
HanuMuue y nocnegHux NIMYHOCTHbBIX KAa4eCTB, KOTOPbIE MO3BOMSAT MM OCYLLECTBNATL creayoLumne
BUAbI npodeccnoHanbHON NeATenbHOCTH: Hay4HO-UccnegoBaTenbckas, NPOEKTHO-
KOHCTPYKTOpCKasi, NMPOEKTHO-TEXHOMOIM4Yeckas, OpraHu3auMOHHO-yNpaBneHYeckas U Hay4yHo-
negarormyeckasi, a Takke cpopmMmpoBaHHbIX OBLLEKYIbTYPHBIX (YHUBEPCanbHbIX) U Nnpodeccu-
OHanbHbIX (obLenpodeccnoHanbHbIX, Hay4YHO-UCCneaoBaTeNbCKUX, NPOEKTHO-
KOHCTPYKTOPCKUX, MPOEKTHO-TEXHOMOMMYECKNX, OpraHn3aunoHHO-YNpaBneH4Yecknx M Hay4yHo-
negarormyeckmx) komneteHumn. Kpome Toro, Ans yCnewHoro OCBOEHWSA OaHHOW obpasoBa-
TeNnbHOM NporpaMmmbl MOArOTOBKM Maructpa abutypueHT forkeH obnagatb COOTBETCTBYHOLLUM-
MU KOMMETEHUMAMM B obnactu uanku, matemaTukm n mHopmaTukm B obbEmMe rocyaap-
CTBEHHbIX OOpasoBaTefnbHbIX CTAHOAPTOB, YMETb MNPUMEHATb  U3YYEeHHble  PU3MKO-
MaTtemaTuyeckme MeTobl AN aHanM3a NpoLEeCCOB B 3NIEKTPOHMKE U HAHOINEKTPOHUKE.

4. TemaTu4eCcKun nnaH:

YpaBHeHue WpéauHrepa ansa kpucranna.

2. Agmnabatunyeckoe npubnmkeHne u BaneHTHasa annpokcMMaums.

3. OaHO3NEeKTpPOHHOE NPUBNMXEHne

4. 3oHbl bpunniosHa. ObpaTtHas pelweTka. 30Hbl bpunnoaHa Kybuyeckmx KpUCTansnos.

5. [lepuogmnyeckme rpaHundHble ycnosusa bBopHa-KapmaHa. YnMcno anekTpoOHHbIX COCTOAHMI
B 30HE.

6. 3anonHeHue 30H anekTpoHamu. MeTannbl. AnanekTpukn. MonynpoBOaHNKN.

7. [BwxeHue anekTpoHa B KpucTanne.

8. JOddekTnBHan macca.

9. WN309HepreTnyeckne noBepxHoOCTn

10. PaBHOBECHbIE KOHLEHTpaLMK 3NEKTPOHOB M AbIPOK B 30HaX (06Lwmin cryyan)

11. HeBbIpOXAEHHbIE U CUNbHOBBLIPOXAEHHbIE  MOMYNPOBOAHMKU.  Annpokcumaumm
nHTerpana ®epmu

12. YpaBHeHVe 3reKTPOHENTPanbHOCTU.

13. TemnepaTypHble 3aBUCMMOCTU YPOBHS PepmMn M KOHUEHTpauuuM HocuTenen 3sapsiga
(cobCTBEHHDBIM NONYNPOBOLHMK)

14. Ondhdyaunsa n gpend HepaBHOBECHbLIX HOcUTenen 3apsga. CooTHOWEHUS DUHLWTENHA.

15. PasHoBmaHocTu npunosepxHocTHon O3 nonynpoBoaHMKa.

16. Agnabartmndeckoe NpudNmKeHne n ogHOINEKTPOHHOE NPUBNMXKeHne.

=




17. BboiBOog ypaBHeHUA XapTpu-doka € KpucTannmyeckmm noteHuuanom. Pdusnyeckumn
cmbicn onepaTtopa Xaptpu-doka. 3oHHOE npmnbnmkeHne

18. AkycTuyeckue u ontuyeckue Betsmn konebaHun. HopmanbHble konebaHus.

19. KBaHTOBaHue KonebaHusa Kpuctannuydeckom peeTkn. OHOHbI.

20. AHrapMoHM3Mm KonebGaHunm KpucTanMdeckon pelleTkn. TennoBoe paclunpeHue.
dasoBble nepexoqbl.

21. OneKkTpoH-(poHOHHOE B3anmoaenctame. onspoH.

22. Metannbl, NONYNPOBOAHUKA U OUSNEKTPUKU C TOYKM 3PEHUS 30HHOIO MPUBNMKEHUS.
Mpsimble 1 HenpsIMble Nepexoasbl.

23. HepaBHOBECHbIE HOCUTENW 3apsida N KBasnypoBHU Pepmu.

5. CnucokK pekomeHAyeMoun nutepartypbl:

OcHoBHas

1. Masnos N.B. ®usuka TBEepaoro tena : [y4ebHMK ons ctyq. By3oB, 00y4y. No HanpaBneHuto
"®usmka" u cneumanbHoCTAM "®u3nka M TEeXHONOrMa MatepuanoB M KOMMOHEHTOB
ANEKTPOHHOM TexXHUKN", "MUKPOINEKTPOHMKaA U NonynpoBoaHuKoBble npubopsl"] / M.B.
Masnos, A.®. Xoxnos .— Mocksa : JIEHAH[, 2015 .— 493 c.

2. EnndaHos .. dnsunka tBepgoro tena : yyedbHoe nocobue / I'.U. Enndanos .— N3a. 3-e,
ncnp. — CI16. [n gp.] : NaHb, 2010 .— 287 c.

3. MaTyxuH B.J1. dnsnka tBepgoro tena : ydebHoe nocobue / B.J1. MaTyxuH, B.J1. Epmakos
— CI6. [n gp.] : NaHb, 2010 .— 218 c.

JlononHuTenbHas
4. Abpukocos A. A. OcHosbl Teopun metannos / A.A. AbpukocoB ; [noa pea. JLA.
danbkoBckoro] .— M. : dusmarnur, 2009 .— 598 c.

5. HaHoTexHonorun. HaHomatepuanbsl. HaHocucteMHasa TexHuka. MupoBble OOCTUXKEHUS -
2008 rog : cbopHuk / nog pea. MN.MN. ManbueBa .— M. : TexHocoepa, 2008 .— 430 c.

6. O6pa3eL, KOHTPONbHO-U3MepuTenbHoro matepmana (KUM)

Ne n/n TeKCT KOHTPOSbHO-U3MepPUTESILHOINO MaTtepuana
1 YpaBHeHve LLpéauHrepa ansa kpucranna.
2 BbiBoa ypaBHeHust XapTpu-®oka ¢ KpucTanmyeckum noteHumanom. dunsmnyeckmi

cMmbicn onepaTtopa Xaptpu-doka. 30HHOE NpnbnmKeHne.

3 AKyCTMYeCKne n ontudeckne BeTen konebaHmn. HopmanbHble konebaHus.

®U3NKA HU3SKOPA3MEPHbDbIX CTPYKTYP

1. HanumeHoBaHue: PUSUKA HU3KOPA3SMEPHbIX CTPYKTYP

2. CoctaButenu: bopmoHToB E.H. — a.¢h-M.H., npodeccop, 3aB.kadenpon omsnkm nonynpo-
BOAHWKOB U MUKPO3NEKTPOHUKN

3. OCHOBHbIE 3HaHUSI, YMEHUA U HaBbIKKU, KOTOPbIMU AOJKEeH o6nagaTb NOCTynaroLWmn:
HanuyMe NIMYHOCTHBIX KavyecCTB, KOTOpble MO3BOMAT UM OCYLIECTBNATb criedyolme Buabl npo-
dreccuoHanbHOM OeATenbHOCTU: HayvyHO-uUccrnegoBaTenbckasi, MPOEKTHO-KOHCTPYKTOPCKas,
NMPOEKTHO-TEXHONOIMMYEeCcKasi, OpraHM3aLMOHHO-yNpaBneHyeckas M Hay4yHO-negarormyeckasi, a
Takke CPopMMPOBaHHbLIX OOLLEKYNbTYPHbIX (YHMBEpPCAsibHbIX) U NpodeccuoHanbHbIX (obLe-
npodeccuoHarnbHbIX, Hay4YHO-UCCNeaoBaTeNbCKUX, MNPOEKTHO-KOHCTPYKTOPCKUX, MPOEKTHO-
TEXHOJSTOrMYECKMX, OpraHN3aunoHHO-YNPaBieHYeCKNX N Hay4YHO-Negarorn4eckmnx) KOMneTeHUMN.
Kpome Toro, ons ycnewHoro oCBoeHnsa gaHHon obpasoBaTesibHOM NporpamMmmbl MOArOTOBKA Ma-
rmcTpa abuTypmeHT gormkeH obnagaTb COOTBETCTBYHOLLMMU KOMAETEHUMAMU B obnactn dunau-
K1, MatemaTuki, n MHPopMaTukn B 06bEMeE rocyaapcTBeHHbIX 06pasoBaTesibHbIX CTaHAApPTOB,
YMETb aKTMBHO WCMOMb30BaTb COBPEMEHHLIM MaTemMaTUdeckun annapat (MaTemMaTU4ecKun
aHanua, Teopuio guddepeHUmnanbHbiX YpaBHEHUI) N TEOPETUYECKYD (PU3UKY (dneKTpoauHa-
MUKa, 93MeKTpoAMHaMuKa ChAOLWHbIX cpefd, OnTuMKa) ANs pPelleHUs KOHKPETHbIX Hay4Ho-
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NpaKkTUYeCcKnx 3agay, CBA3aHHbIX C 3NEKTPOHMKOM U HAHO3MEKTPOHWUKOWN, YMETb NPUMEHSITb Mo-
NyYeHHble 3HaHMSA AN pa3paboTkM TEXHUYECKNX YCTPONCTB.

. TemaTnyeckumn nnaH:

. OCHOBHbIE TUMbI HU3KOPa3MEpPHbIX KBAHTOBbLIX CTPYKTYP.

. MonynpoBoaHNKOBLIE CBEPXPELLETKM.

. [NonynpoBogHMKOBbIE CTPYKTYPbI C ABYMEPHbLIM 3MeKTPOHHbIM raszomMm (MAlM-cTpykTypbl, oan-

HOYHbIE N OBOWHbLIE rETEPOCTPYKTYpPbI, O-CIion).
. MpuHUMN pa3mepHOro KBaHTOBaHUA 1 YCrOBMSA HAbMOAEHNST KBAHTOBbIX 3(0(EKTOB.
. DHEpPreTMYecKkmin CNeKTP M NIIOTHOCTb KBAHTOBbLIX COCTOSHWNA B ABYMEPHOW 3NEKTPOHHOW CU-
cTeme.

6. QHEepreTUYECKUn CNEKTP U NIOTHOCTb KBAHTOBbLIX COCTOSIHUM B OQHOMEPHOW U HYINIbMEPHOWN
cucTtemax.

7. CtatTnctmka HocuTenen 3apsiga B ABYMEPHON CTPYKType. PacyeT KoHLeHTpauuu.

8. O(h(eKT pe3oHaHCHOro TYHHENUPOBaHUSA. YCoBUS ANA peanu3aummv TYHHENMPOBAHUA C
€4NHUYHON BEPOSTHOCTLIO.

9. BAX gByx6apbepHon KBAHTOBOW CTPYKTYpbl. P€30HAHCHO-TYHHENbHbIE ANOAbI U TPAH3UCTO-
pbl.

10. Pe30HaHCHO-TYHHENbHbIA TPAH3UCTOP Ha KBAHTOBOW TOYKE.

11. Pe3oHaHCHOe TyHHenupoBaHne B cBepxpelweTtkax. BAX MHorobapbepHbIX KBaHTOBbIX
CTPYKTYP.

12. KynoHoBckasi 6nokaga TyHHeENMpoOBaHus. YcnoBus HabnogeHms agpdekra.

13. 'MraHTCcKOEe MarHeToConpoOTUBIIEHME U TYHHESTbHOE MarHMTOCOMPOTUBIIEHNE.

14. DddekT «BCnnecka» ApendoBon CKOpOCTU. bannucTnyecknin TpaHCNopT U ero 0CoBeHHO-
CTWN B ABYMEPHbIX CTPYKTypax.

15. NeTeponasepbl C KBAHTOBLIMM SIMaGMW 1 KBAHTOBbIMU TOYKaMM.

16. KBaHTOBO-pa3MepHble addeKTbl U YCIIOBUSA UX HaboaeHus.

17. LlenoymcneHHbIn kKBaHTOBbIN adhbdhekT Xonna.

18. [pobHbIn KBAHTOBBIM 3dhheKT Xonna n ero nHTepnpeTaums.

19. lNoneBble TPaAH3UCTOPbI Ha ANEKTPOHAX C BbICOKOW MOABUXHOCTbIO.

WNEFP D

[Sa I3

5. CNMCOK peKoMeHAyeMoun nutepaTtypbl:

OcHoBHas nuTtepatypa:

1. JemunxoBckuin B.A. dnsmnka KBaHTOBbIX HU3KOPa3MepHbIX CTPYKTyp / B. A. demuxosckun, I.
A. Byranbtep .— M. : loroc, 2000 .— 246 c.

2. du3mka HM3KopasMepHbIX cucTeM : YyebHoe nocobue ansa crtya. By3oB / A. A. Wuk, J1. I'. ba-
kyeB, C. ®. MycuxuH, C. A. Puikos.— CI16. : Hayka, 2001 .— 154 c.

3. UrhaTtoB A.H. Knaccuyeckasi anekTpoHMKa 1 HaHOSNEKTPOHMKA : ydebHoe nocobue ans cTya.
By3oB / A.H. Urhatos, H.E. ®ageesa, B.J1. CaBuHbix .— M. : ®dnmHTa : Hayka, 2009 .— 725 c.

4. OparyHoB B.1. OcHoBbl HAHO3NEKTPOHWMKM : y4ebHOoe nocobue ansa ctyq. By3os / B. . Opa-
ryHos, W. . HenseecTHbin, B. A. 'puaumH .— M. : duamatkHura : Jloroc, 2006 .— 494 c.

5. MapdeHora E.J1. dusmyeckme 0CHOBbI MUKPO- U HAHOINEKTPOHMKM : y4ebHoe nocobue / E.J1.
MapdeHoBa, J1.A. TepeHTbeBa, M.I'. XycanHoB .— PocTtoB-Ha-[oHy : ®eHukc, 2012 .— 234
C.

6. Jlososckun B.H. HaHoTexHonorus B anekTpoHuke. BeegeHne B cneumnanbHocTb. / B.H. Jlo-
3ockun, I.C. KoHcTtaHTnHOBAa, C.B. Jlososckuii. — Cl16.: JlaHb, 2008. — 336 c.

[ononHutensHasa nutepaTtypa:

7. HaHoTexHonornn B anektpoHuke / noa ped. KO.AMannbirmHa. — M.: TexHocdepa, 2005. —
448 c.

8. HaHoanekTtpoHuka. — M. : M3g-8o MI'TY um. H.3.baymaHa, 2009. — Y. 1: BeegeHue B
HaHoanekTpoHuky / [K.A. Banues n gp.] — 2009 .— 719 c.
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9. Kucenes I".Jl. KBaHTOBas 1 ontu4eckas anekTpoHuka : yyebHoe nocobue / I'.J1. Kucenes .—
CaHkT-lNeTepbypr ; Mockea ; KpacHogap : llaHb, 2011 .— 313 ¢

6. O6pa3eL, KOHTPOJIbHO-U3MEePUTEeNbHOro MaTepuana:

Ne n/n TeKCT KOHTPONbHO-U3MepUTENbHOro MaTtepuana

1 [MonynpoBOAHNKOBBIE CTPYKTYPbI C ABYMEPHbLIM 3MeKTPOHHbIM rasom (MAlM-cTpykTypsl,
OAMHOYHbIE 1 ABOWHbIE FTETEPOCTPYKTYPbI, O-Cron).

2 KynoHoBckas 6nokaga TyHHenvpoBaHus. Ycnosus HabnogeHus agdekra.

3 FeTepona3epbl C KBAHTOBbIMU AMaMN U KBAHTOBbIMU TOYKaMU.

Kputepumn oueHkn KayecTBa NOArOTOBKU NOCTYNaloLero:

91-100 6annoB — gaHbl NOMHbIE, UCYEPMbIBaKOLLME OTBETLI HA BCE BOMPOCHI, B TOM YNCHE U Ha
AonorHuTenNbHble, abuTypneHT cBo6oAHO BrageeT HeO6X0AMMbIMU 3HAHUSIMU U HaBblKaMMu.

71-90 6annoB — AaHbl NOSIHble OTBETbI HA NOCTABfIEHHbIE BOMpocCbI, O4HAKO a6|/|Typ|/|eHT nc-
NbiTbIBAE€T 3aTPpyaAHEHUA NMPUN OTBETE HA AONOJIHUTESIbHbIE BOMPOCHLI, NMPU U3J10XKEHNN MaTepuna-
Jibl UMETCA MaTeMaTnu4eckne HETOHYHOCTI.

40-70 6annos — B OTBETE OTpaxXeHbl JMMWb OCHOBHbIE 3aKOHbI, METOAbl, SKCNepuMeHTalrlbHble

OaHHble, a6VITypI/IeHT UCNbITbiIBaeT 3HA4YUTEIIbHbIE 3aTPyOHEHUA MPU OTBETAX HA AONOJTHUTE b~
Hbl€e BOMPOCHI.

CyMmapHoe KonuyectBo 6annoB BCTYNUTENBHOrO WUCMbITAHUS COCTOUT M3 CyMMbl H6annos
no Bonpocam U3 nporpammbl BCTYNUTENbHbIX UCNbITaHUN. MakcnmanbHas OueHKa BCTYNUTESb-
Horo mucnbeltTaHusa coctaenset 100 6annos. MnHMmanbHoe KonnyecTso 6annos, NnoaTBepPXaato-
LLiee ycneLuHoe NpoxoXxaeHne BCTYNUTENbHOIo UcnbiTaHus, coctaensaeT 40 6annos.

Bpewms, otBOgMMOE Ha BCTynNuTEsnbHOE UCnbiTaHne - 160 MUHYT.
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