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1. MecTo U meJab JMCHUILIUHBI B cTpykType OITOIT

Hucuuruinna «Teopust ¥ pacdeT TBEPIOTEIbHBIX AaKTUBHBIX JIEMEHTOB» OTHOCHTCS K
YHUCITY 91eKMUBHBIX NUCHHUILIMH 00pa30BaTEIbHOIO KOMIIOHEHTa MPOrpaMMbl aCIHPAHTYPhl H
u3ydaercs Ha 2 Toy 00ydeHus B 3 ceMecTpe.

Means AUCHMIINHBI —

Lenstmu ocBoeHMst qUcUMILIMHBL ' HaHO31eKTpoHUKA "' SIBJISIOTCS CIEAYIOLIUE.

e l3yuenne pU3NYECKUX OCHOB FIEMEHTOB U MPHOOPOB HAHOAIEKTPOHUKH, IPUHIIUTIOB UX
MOCTPOSHHSI, MEXaHHU3MOB TOKOIIEPEHOCA, PU3MUECKUX M TEXHOJIOTUIECKUX OTPaHMYCHHUN
MPEeNIOB YMEHBIICHHUS Pa3MepPOB, BO3MOXHOCTH YBEITMUEHHS YaCTOTHOTO Tpeaesa
OBICTPOACUCTBUSIL.

e @opMupoBaHue y 00YyJarOIIUXCsl YMEHH W HABBIKOB, HEOOXOJIUMBIX I ONTHUMHU3AIUU
(bMBUYECKUX MPOIECCOB U KOHCTPYKIIMHU MTPHUOOPOB HAHOAIEKTPOHUKH.

e [lonyuenue yriayOGiaeHHOTO TpodecCHOHATHLHOTO 00pa3oBaHUS MO (U3MKE U HACOJOTHUU
AJIEKTPOHHOW KOMIIOHEHTHOH ©0a3bl, 00€ecleYrBalonero BO3MOXKHOCTb OBICTPOrO U
CaMOCTOSITEILHOTO ~TPUOOPETEHHST HOBBIX 3HAHWHA, HEOOXOAMMBIX U  YCIICUTHOW
npodeccroHabHOM 1eATENbHOCTH B 00JIaCTH MUKPO- U HAHOZJIEKTPOHUKH.

2. IlinanupyemMsble pe3yibTaTbl 00y4eHHs 110 JMCUHUILINHE
BrInyCKHHK, OCBOMBIINI TPOTpaMMy, TOJKEH
3HaTh:
- OCHOBHBIC PE3YyJIbTAaThl TCOPETUICCKUX n OKCIIEPUMCHTAJIBHBIX I/ICC.HC,ZLOBaHI/Iﬁ B obmactu
HaHO3JICKTPOHHUKHU

- 0a3oBylo MH(OpMAIMIO, COBPEMEHHYIO HAy4YHYI0, TEXHHUYECKYIO U IIATEHTHYIO JIUTEpaTypy B 00JIacTH
HaHOJJICKTPOHUKU.
YMmernb:
- HpI/IMeHﬂTB 3HAHUA TCOpCTH‘{CCKI/IX nu 3KCHepI/IMeHTaHLHHX I/ICCHC,HOBaHI/Iﬁ B 06J'IaCTI/I
HaHOBHeKT’pOHI/IKI/I
- KPUTHYECKH OLIEHHBATh, AaHAIM3UPOBATH, MPUMEHSATh 0a30BYI0 MH(OPMAIIHIO, COBPEMEHHYIO HAYIHYIO,
TEXHUYECKYIO U TIATEHTHYIO JIUTEPaTypy M MONONHATh HAy4YHbIC 3HAHUS B 00JaCTH HAHOIJIEKTPOHUKH.
Baanern:
- MeTOHOHOFI/Ieﬁ TeOpCTI/I‘{CCKI/IX nu 3KCHepI/IMCHTaHBHBIX I/ICCHC,ZLOBaHI/Iﬁ B O6J'IaCTI/I
HaHOBHeKT’pOHI/IKI/I
3. CTpyKTYpa U coJep:kaHue JUCHUILINHBI.
O6beM qucuMIUIMHBL (MOIyJs1) cocTaBisieT 1 3.e., Bcero - 36 4acoB, U3 KOTOpbIX 18 yacos
COCTaBIIsI€T KOHTaKTHas paboTa 00y4aromierocs ¢ mpernoaaBareneM (3aHATHS JIEKIIHOHHOTO THIIa

— 18 vacoB), 18 yacoB cocTaBisieT caMOCTOATEIbHAs paboTa 00yJaromerocs.
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1. Beenenue 2 1 1 1
2. [Tapametpsl 1 1 1
OBICTPOJCHCTBHS,  YCHJICHUS, 5
SHEPTUHU TIEPEKITFOUCHUS
TPaH3UCTOPOB
3. [MpuHIIMIIIATEHBIE 2 2 2
¢buznueckue v,
TEXHOJIOTUICCKHE
OTpaHHYCHUS.
4. I'erepocTpykTypHBIC 4 2 2 2
TPaH3UCTOPHI
5. AHAJIOTOBBIC TPAH3UCTOPBI 4 2 2 2
6. TpaH3uCTOpPHI Ha KBAHTOBBIX 4 2 2 2
ahdexTax
7. OTHOIEKTPOHUKA 4 2 2 2
8. YraepoaHbsie HAHOTPYOKH 4 2 2 2
9. CiMHTpOHHKA 4 2 2 2
10. DnexTpoHMKAa Ha OCHOBE 2 2 2
4
addexra JIxozedcona
HpOMe)KyTO‘-[Haﬂ aTrrecranus: 3a4eT
| Mtoro | 36 18 | 18 | 18
Cojaep:xkaHue U CUMILIMHBI
®opma dopma
Ne HaumeHoBanue P P
Coz[epma}me pa3aesia npoBeaeHus TEKyLIEero
n/n pa3nesia TUCHUILIHHBI «
3aAHATUA KOHTPOJIA
1. BBenenue OcHoBHBIE MapameTphl KadecTBa U | Jlekuuu, 3auér
TEHACHIIUM Pa3BUTHS  DJIIEMEHTOB | MPAKTUYECKHE
HAHOXJIEKTPOHUKH. [TpoGnemsl, | 3aHITHS
CBS3aHHBIE C MPOCKTHPOBAHUEM U
MOJIETTUPOBAHUEM DJIEMEHTOB U
pruOOPOB HAHOCTPYKTYP.
2. [TapameTpsl [TapameTpsl obicTpoaeiicTBus | Jlekuuu, 3auér
OBICTPOICCTBUS, ounonspubix TpanszuctopoB (bBT), | mpakTudeckue
YCUJICHUS, DHEPIHH | YCUICHHE Ha BBICOKMX YaCTOTax, | 3aHSTHS
MIEePEKITIOUEHUS yCUJIEHUE TI0 MOIIHOCTH, BpeMs
TPAH3UCTOPOB 3aJIeP>KKH MEPEKIIIOYEHUSI.




[TapameTpsl OBICTPOICHCTBUS
IIOJIEBBIX  TPAH3UCTOPOB (IIT),
YCUJIEHUE Ha BBICOKMX YacToTax,
MakcHUMajbHasi 4acTOTa I'€Hepaluy,
BpeMs 3aJepKKu nepexiiioueHus. 11T
1 BT Kak BEHTHJIM JIOTUYECKUX CXEM.
Bpewms 3anepxxku U 3Heprus

MEePEKITIOYCHUSI.

3. [IpuHnMnuanbHbIE Texnonornueckue orpanuyeHus. | Jlekuuu, 3auér
¢busnueckue u | [opu3oHTaNbHBIE WM IUIAHAPHBIC | PAKTHYECKUE
TEXHOJIOTHUYECKHE OTPaHUYCHUSI. Beprtukanbhbie | 3aHATUS
OTpaHUYCHUS OTpaHUYCHUSI. dusnueckue

OTpaHUYCHUSI.
4. I'erepoctpykrypnsle | I'erepoctpykrypHbie I1T. Jlexuum, 3auér
TPaH3UCTOPHI CenektuBHOE jJerupoBanue. 2D- MPaKTUYECKUE
aeKTpoHHbIH ra3. Peanuzamuu I'CJI- | 3ansTus
IIT. I'erepocTpykrypHsbie BT.
TpaH3uCTOPHI HA TOPSTUUX
JJIEKTPOHAX.

5. AHanorossle AHanO0TOBBIE TPAH3UCTOPHI CO Jlexuun, 3auér

TPAH3UCTOPBI CTaTUYECKON MHIYKIIUEHN, MIPAKTUYECKUE
MIPOHUITaEMO# 6a30i, ¢ 3aHATHS
MeTaJNIn4ecKoi 6a3oil.

6. Tpanzucropsl Ha | Pe30HaHCHO-TyHHENBHBIE U0 U Jlexuun 3auér
KBaHTOBBIX TpaH3uCTOp. TpaH3uCTOPHI €
abdexTax KBaHTOBOU CTPYKTYpOM JBOWHOTO

6apoepa (JIIBKC). I1T ¢
PE30HAHCHBIM TYHHEJIMPOBAHUEM.
CTpyKTYpBI CO CBEPXPEUIETKOIM.
Dddexr AaponoBa-boma.
TpaH3ucTOpHI C KBAHTOBOM
uHTep(depeHIINel FTEKTPOHHBIX
BOJIH.

7. OIHORIEKTPOHUKA ®uU3nYECKUEe OCHOBBI JUCKPETHOTO Jlexium, 3auért
TyHHEIHpoBaHus. Peann3zanus MIPaKTUYECKUE
OJIHOBJIEKTPOHHBIX CXEM. ATOMHBIM | 3aHATHS
YPOBEHb OJTHOJIEKTPOHUKH.

8. Yraepoausie [Tosyduenue yriiepoaHbIx Jlexumm, 3auér

HaHOTPYOKHU HaHotpy6ok (YHT). YHT kak MIPaKTUYECKUE
KBaHTOBBIE IIPOBOJIOKH, 3aHATUSA
nposoguMocTs YHT. Manunynsauuu
¢ YHT B aTromMHO-cHUII0BOM
mukpockorne. IIT na YHT.

9. CnuHTpOHUKA CHIMHOBBIE HHXKEKIIUS U Jlexum, 3auért

aKKyMyJsinus. ['urantckoe MpaKTUYECKUE
MarHuTOCONpOTHBJICHUE. CHMHOBBIM | 3aHATHUS
kjanad. COMHOBBIN TpaH3UCTOP HA

rOpSYMX 3JIEKTPOHAX.

10. | DnmekTpoHuka Ha | CranmoHapHbIi U HE cTanMoHapHbld | Jleknuwy, 3auér
OCHOBE addexra | addexto [xozedcona. CKBU/. MPAKTHYECKUE
Jlxo3edcona DIIEKTpPOHUKA Ha OCHOBE MEPEXO0/I0B | 3aHSITHS

JIxo3zedcona. MakcumanpHOe




| 6rICcTpOIEiicTBHE. | |

4. ®opMbl OPraHU3aNUM ¥ KOHTPOJISI CAMOCTOAATEIbHON PadoThl 00y4arOIINXCst
Bo Bpemsi camocTosITENbHON pabOTHl acUpPaHThl NPUOOPETAIOT MPAKTHUYECKUE HABBIKU

MPOBEACHUSI aHAIM3a M CHCTEMAaTH3alud WHQPOpPMAIMK, CBSI3aHHOM C HCCIEJIOBAaHHEM
HAHOJIEKTPOHHBIX MPUOOPOB, CTPOUTH (UIUKO-MATEMATUYECKHE MOJETH HAHOPa3MEPHBIX
anemeHToB. CamocTtosTenbHass paboTa acnUpPaHTOB OOECIECUMBACTCS YYCOHO-METOIUYCCKUMHU
ocoOusIMH, YUeOHOH M HAyYHOH JIUTEPATYPOH.

10.

11.

12.
13.

14.

Ocywecmensaemcs no020moeka K 3a4émy no 60Npocam

OcHoBHbIE TapaMeTPbl Ka4e€CTBA U TEHJACHIIMY Pa3BUTHUS JIEMEHTOB HAHOZJIEKTPOHUKH.

Kakune MakcumalibHblE YacTOTHl MEPEKIIOYEHUS JOCTHKUMBI B TOMOCTPYKTYPHBIX
MIOJIEBBIX, OUIONISPHBIX TpaH3ucTopax? Hackoiabko 3pPeKTUBHBIM ABIISETCS MEPEXOA K
HaHOpa3MEpHBIM MacIITabaMm CTPyKTyp?

OcHOBHbIE MPUHIUNHATBHBIE (U3HUECKUE U TEXHOJOTMYECKUE OIPaHUYECHUS PasMEpOB
TOMOCTPYKTYPHBIX TPAH3HCTOPOB.

Kakue mone3Hple HOBBIE KayecTBa TMOSABISAIOTCS B T€TEPOCTYKTYpPHOM BapHUaHTe
TpaH3UCTOpOB. [loueMy MpH 3TOM MOXHO Jalibllle MPOJBUHYTHCS B HAHOMETPOBBIM
MacmTad pa3MepoB 3JIEMEHTOB U YBEJIMYUTh ObICTPOIEHCTBUE.

Kakune mone3nple kadecTBa JBYMEPHOTO OJJIEKTPOHHOTO Ta3a 3JEKTPOHOB MOKHO
HCI0JIb30BaTh B MPpUOOpax HAHODIEKTPOHUKH?

Uto o3HauaeT ropsuMe 3JCKTPOHBL, KaK OHM BO3HUKAIOT U TIO3BOJISIOT YBEIUYHTH
osicTpoaeiicteue bT?

[IpokOMMEHTUPYIITE CXOACTBO aHAJIOrOBBIX TPAH3UCTOPOB C BaKyyMHBIM TPHOJOM U
BO3MOXHOCTh B TBEPJIOTEIILHOM BApUAHTE JOCTUTHYTH OO0JIbILIEro ObICTPOACHCTBHS.

Kaxkue monesnpie kauecTBa KBAHTOBOUW CTPYKTYPHI C IBOWHBIM OapbhepoM JieKaT B OCHOBE
PE30HAHCHO-TYHHENIBHBIX CTPYKTYp?

[Ipyn kakux YyCIOBHSIX BO3MOKHAa KBAHTOBas WHTEp(EpeHIHs >JIEKTPOHHBIX BOJH B
addexTe AapoHoBa-boma, Kak €10 MOYKHO YIPaBIATH?

[Ipn kakux YyCIOBHUSX NPOSABISETCS KYJIOHOBCKas OJIoKaga TYHHEIUPOBAHUSA, YTO
OTPaHUYMBAET CKOPOCTh TUCKPETHOTO TYHHEIUPOBAHUS?

Kakmne kadecTBa yriaepoIHbIX HAHOTPYOOK MO3BOJISIOT CUUTATh UX MEPCHEKTUBHBIMU
cTpyktypamu ans co3ganus [T Ha ux ocHoBe?

3auem HYKCH clIon aHTI/I(i)GI)I)OMaFHeTI/IKa B CIIMHOBOM KJ1araHe?
Kakoe monesnoe JOTIOJIHUTEIIFHOE KaueCTBO AAET CIIMHOBAs noJeapu3anust B TpPAH3UCTOPEC

Ha FOPSIYUX JIEKTPOHAX?
Yem onpexmensercs MaKCHMalbHOE ObIcTponeiicTBHe mpubopoB Ha  3ddekTe
JIxo3zedcona?

5. DoHJ OLIEHOYHBIX CpeaAcCTB AJadA aTTeCTAlUMA IO TUCHUIIINHE

5.1. Kpumepuu u npoyedypul ouenusanus pe3ynbmamos 00y4eHus no OUcCYUnIuHe.

HpI/I BBITIOJIHCHHUH BCEX paGOT YUYUTHIBAIOTCSA CICAYIOIINC OCHOBHbIEC KPUTEPUH:

YPOBCHb  TCOPECTUUYCCKUX 3HaHUH (HOI{paBYMCBaCTCSI HC  TOJIBKO (I)OpMaJIBHOC

BOCIIPOU3BCACHUC I/IH(bOpMaI_[I/II/I, HO W TIOHHUMAHUC IIPEAMCTA, KOTOPOC MOATBCPIKAACTCA

MPaBWJIBHBIMU OTBETAMHU Ha JIOMOJHUTENbHBIC, YTOYHSIOIINE BOMPOCH], 33/laHHBIC YICHAMU
KOMHCCHUN);



— YMEHHE HCII0JIb30BAaTh TEOPETUYECKHE 3HAHUS IPU AHAIN3E KOHKPETHBIX IpoOJIEM,
CUTYaLN;

— Ka4yecTBO M3JIOKEHHS MaTepuana, T0O €CTb 000CHOBAaHHOCTb, YETKOCTh, JIOTUYHOCTh OTBETA,
a TaKk)Ke ero MOJHOTA (TO €CTh COAEPKATEIbHOCTb, HE UCKIIFOYAIOIAs CKATOCTH);

- CITOCOOHOCTPH YCTaHABIUBATh BHYTPH- U MEXKIIPEAMETHBIE CBSI3H,

- OPUTIMHAIBHOCTH MBILIUICHHS, 3HAKOMCTBO C JOIIOJHUTEIBHONU JTUTEPATYPOU U APYTHE
(baxTopBHI.

Onucanue wKavl OUeHUueanus Ha npome.ucymounoﬁ ammecmauuu 6 ¢0pM€ 3auema

Ounenka YpoBeHb OATOTOBJIEHHOCTH, XapaKTepH3yeMblii OLleHKOI

BJIaJICHUE IIPOTrpaMMHBIM MaTepuaioM, ITOHUMAaHUE CYLIHOCTH
paccMaTpuBaeMbIX MPOLIECCOB U SIBJICHUN, YMEHUE CaMOCTOSTEIbHO 0003HAYUTh
poOJIeMHbIE CUTYyallMl B OpraHU3alliy Hay4YHBIX HCCIIEJOBAaHUH, CIIOCOOHOCTH
3aumeno | KPUTUYECKU aHATM3UPOBATh M CPABHUBATH CYIIECCTBYIOIINE TIOIXO/IbI U METOIbI
K OILIEHKE pe3yJbTaTMBHOCTH HAYYHOH JEATENbHOCTH, CBOOOIHOE BIIAJICHUE
HMCTOYHUKAMHU, YMEHUE YETKO U SICHO M3JlaraTh pe3yJbTaThl COOCTBEHHOM
paboThl, ClIe0BaTh HOPMaM, PUHSATHIM B HAYYHBIX JTUCKYCCUSX.

HEMOHMMAaHHE CMbICNIa KJIIOYEBBIX MpOOJEeM, HEJOCTaTOYHOE BIIAJCHHUE
HayKOBEIYECKOM TEpPMUHOJIOTHEH, HEYMEHHE CaMOCTOSTEIbHO OO003HAYHTH

He npoOJeMHbIE CHUTYyallid, HECNOCOOHOCTh aHAIM3UpPOBAaTh M  CPAaBHUBATH
3aumeHo | CYIIECTBYIOLIUE KOHUEMINH, TOAXO0Ibl U METO/Ibl, HEYyMEHHUE SICHO U3J1araTh
pe3yabTaThl COOCTBEHHOM paboThI, CI€J0BAaTh HOPMaM, NMPUHITHIM B HAay4HBIX
JMCKYCCHSIX.

5.2. Ilpumepst munoevix KOHMPOIbHLIX 3A0AHUN UMU UHBLIX MAMEPUAN0E,

UCRONBb3YEMBIX 07151 OUCHUBAHUSA PE3YIbMAM 08 00y4eHUs O OUCUUNTUHE

15. OcHoOBHbIC MapaMeTpbl KadyecTBa W  TCHIACHIMM PAa3BUTHS  3JEMEHTOB
HAHOZJICKTPOHHKH.

16. Kakue MakcHMalibHbIE 4YacTOThl IEPEKITIOYCHUS JOCTHKUMBI B TOMOCTPYKTYPHBIX
MOJICBBIX, OUTIOJSIPHBIX TpaH3ucTopax? Hackonbko 3 QEeKTUBHBIM SABJISIETCS MEPEXO K
HAHOPa3MEPHBIM MaciTabam CTPyKTyp?

17.  OcHOBHBIC TPUHIMITUAIbHBIC (QU3NYCCKUE U TEXHOJIOTUYCCKUE OTPAaHHUYCHHS Pa3MEpOB
TOMOCTPYKTYPHBIX TPAH3UCTOPOB.

18. Kakue Tmosie3HbIE HOBBIC KavyeCTBa TOSBIISAIOTCS B TIETEPOCTYKTYPHOM BapHaHTE
TpaH3UCTOPOB. [loyeMy HpH 3TOM MOYKHO JaJibllie MPOJABHHYTHCS B HAHOMETPOBBIMA
MacITab pa3MepoB JIEMEHTOB U YBEIUYUTH OBICTPOICHCTBHE.

19. Kakue TOJ€3HbIE KauyecTBa JBYMEPHOTO OJIICKTPOHHOIO Ta3a JJICKTPOHOB MOXKHO
WCIIOJIB30BaTh B MPUOOPAX HAHOAIIEKTPOHUKH?

20. UYto o3HauaeT TOpSYME OSJCKTPOHBI, KaK OHU BO3HUKAIOT W TIO3BOJIIOT YBEIHYUTH
osicTponeiicteue bT?

21. TIpOKOMMEHTHPYHTE CXOJCTBO aHAJIOTOBBIX TPAH3UCTOPOB C BAaKYYMHBIM TPHOJOM H
BO3MO>KHOCTh B TBEP/IOTEIILHOM BapUaHTE JIOCTUTHYTH OOJIBIIErO OBICTPOICHCTBUSI.

22. Kakwue mosie3Hble KauecTBa KBAHTOBOUM CTPYKTYPBI C JIBOHHBIM 0aphepOM JICKAT B OCHOBE
PE30HAHCHO-TYHHEIBHBIX CTPYKTYP?

23. Tlpu kakuxX YCJIOBHSX BO3MOYKHA KBaHTOBas HMHTEP(EPEHIUs DICKTPOHHBIX BOJIH B
apdexTe AapoHoBa-boma, Kak €10 MOXKHO yIPABIISATH?
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25.

26.
27.

28.
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5.
http:

[Ipu xakux ycioBHsIX IPOSBISETCS KyJIOHOBCKas 0J0Kaaa TYHHEIUPOBAHUS, YTO
OTPaHUYUBAET CKOPOCTh JUCKPETHOIO TYHHEIUPOBAHUS?

Kakue kagecTBa yriaepoIHbIXx HAaHOTPYOOK MO3BOJISIFOT CYUTATh UX MEPCHEKTHBHBIMU
cTpykTypamu ais co3ganus [T Ha ux ocHoBe?

3auem Hy)KeH cJoi aHTH(eppOMarHeTHKa B CIMHOBOM KJianaHe?

Ha TOPSIYUX dJIEKTPOHaX?
Jxo3edcona?

6. YueOHO-MeTOAMUYECKOE U HH()OPMALIMOHHOE o0ecTieyeHne TUCHMILTUHBI.
a) OCHOBHAsI JIUTEpaTypa:

. oxemna 0. K. ®uszuka ObICTpOAEHCTBYIONINX TPpaH3UCTOPOB. BunbHtoc, Mokcnac, 1989,

264c. http://www.lib.unn.ru/php/catalog.php?Index=0&IdField=135585316&DB=1
http://www.studmed.ru/pozhela-yu-yucene-v-fizika-sverhbystrodeystvuyuschih-
tranzistorov c4118a4028f.html

http://www.twirpx.com/file/125487/

http://phys.unn.ru/library dl.asp?fn=Pozela.djvu

. Hparynos B. I1., HeusBectnsiii U. I'., 'pugunn B. A. OCHOBBI HAHOAIEKTPOHUKH,

Hosocubupck, M3 HI'TVY, 2000, 332 c.
http://www.lib.unn.ru/php/catalog.php?Index=0&IdField=135533257&DB=1
https://biblio-online.ru/viewer/72F450AA-7472-41DF-89F3-06 FC66 EFB254#page/1
https://biblio-online.ru/viewer/0491672E-6 A76-4D5A-853E-15CAA2DC1631#page/l
http://phys.unn.ru/library _dl.asp?fn=Dragunov.pdf

Hemuxosckuii B. f., Byransrep I'. A., ®u3nka KBAaHTOBBIX HUM3KOPA3MEPHBIX CTPYKTYP,
M., Jloroc, 2000, 248 c.

3omotyxuH U. B., Kanunun 0. E., Crorueii O. B., HoBble HanpaBiieHus pu3nyuecKoro
Marepuanoseaenus, Boponex, M3n. BI'Y, 2000, 286 c.

[lyxa A. A. Hanosnexrponuka. M., ®usmatkuwnra, 2007, 464 c.

[iwww. lib.unn.ru/php/catalog. php’7lndex-O&IdFleId 135625395&DB=1

http:

/Iwww.studentlibrary.ru/book/ISBN9785996310555.html

https://biblio-online.ru/viewer/C8153254-ABAC-446C-A57B-5DF248ED0164#page/1

https://e.lanbook.com/book/84102#authors

http:

/Iphys.unn.ru/library dl.asp?fn=Shuka.pdf

0) AOMOJNIHUTENbHAS JTUTEPATypa:

ok

3u C. ®usuka noixynpoBOAHUKOBBIX pubopos, M., Mup, 1984, 1.1,2.
http://www.lib.unn.ru/php/catalog.php?Index=0&IdField=135407373&DB=1
http://phys.unn.ru/library_dl.asp?fn=Sze_2.djvu
http://www.ph4s.ru/books/poluprov/zi-fizikapolupr.rar

I'ynses 10. B., Cannomupckuii B. b., Cyxanos A. A., Tkau 0. A., TenneHuuu pa3BuTus
Mukpooanektponuku, YOH, 1.144, B.3, ¢.475-495, 1984.

Kynp6aunnckuii B. A. CTpyKTypsl Masioil pa3MepHOCTH B MOJIYIIPOBOAHUKAX, M., 131,
MI'Y, 1998.

Eneuxwuit A. B. Yranepoansie HanotpyOku, YOH, 1.167, B.9, 1997.

Hemunos E. C., ArrocekyHaHasi BBICOKOTEMIIEpaTypHasi OJHOSJIEKTPOHUKA HAa aTOMaxX
MepexoIHbIX 3NeMeHToB, [Tncema B XKOT®, T.71, B.9, C.513-518, 2000.

Hynxun B. U., [TaxomoB JI. H., KBanTtoBas anexrponuka. IIpubopsl u MX npuMeHeHHe:

Kakoe 1moie3H0e JOnoIHUTEIBPHOE KaU4eCTBO JAaéT CIIMHOBAS noJrsipusanusd B TPaH3UCTOPE

Yem ompezgensieTcss MakKCHMallbHOE — ObIcTpojeiicTBue mpubopoB Ha  dddekre


http://www.lib.unn.ru/php/catalog.php?Index=0&IdField=135585316&DB=1
http://www.studmed.ru/pozhela-yu-yucene-v-fizika-sverhbystrodeystvuyuschih-tranzistorov_c4118a4028f.html
http://www.studmed.ru/pozhela-yu-yucene-v-fizika-sverhbystrodeystvuyuschih-tranzistorov_c4118a4028f.html
http://www.twirpx.com/file/125487/
http://phys.unn.ru/library_dl.asp?fn=Pozela.djvu
http://www.lib.unn.ru/php/catalog.php?Index=0&IdField=135533257&DB=1
https://biblio-online.ru/viewer/72F450AA-7472-41DF-89F3-06FC66EFB254%23page/1
https://biblio-online.ru/viewer/0491672E-6A76-4D5A-853E-15CAA2DC1631%23page/1
http://phys.unn.ru/library_dl.asp?fn=Dragunov.pdf
http://www.lib.unn.ru/php/catalog.php?Index=0&IdField=135625395&DB=1
http://www.studentlibrary.ru/book/ISBN9785996310555.html
https://biblio-online.ru/viewer/C8153254-ABAC-446C-A57B-5DF248ED0164%23page/1
https://e.lanbook.com/book/84102#authors
http://phys.unn.ru/library_dl.asp?fn=Shuka.pdf
http://www.lib.unn.ru/php/catalog.php?Index=0&IdField=135407373&DB=1
http://phys.unn.ru/library_dl.asp?fn=Sze_2.djvu
http://www.ph4s.ru/books/poluprov/zi-fizikapolupr.rar

VYue6. [Tocobue, M., Texnocdepa, 2006., 423c.

7. 10. A. lanunos, E. C. lemunos, FO. H. JIpo3nos u ap./CsoiictBa ciioéB GaSh:Mn,
MOJIyYCHHBIX OCaXKICHHEM U3 ja3epHoi masmel //OTIT 39, 8 (2005).

8. Yu. A. Danilov, E. S. Demidov, Yu. N. Drozdov et al., J. Magn. Magn. Mater. 300, e24
(2006).

9. E. C. demupos, FO. A. Jlanunos, B. B. ITogonbsckuii, B. I1. Jlecuukos, M. B.
Canoxuukos, A. U. Cyukos/ @eppoMarHeTu3M B SIMUTAKCHATIBHBIX CIIOSAX TePMaHUS U
KpEeMHHS, TIEPECHIIIEHHBIX TPUMECSIMH Mapranma u xene3a// Ilucema B dKOTD, 2006, T.
75, B. 11, C. 673-675.

10. Hesomun B.K. ®wusuyeckue OCHOBBI TYHHEJIBHO-30HIIOBOH  HaHOTexHoyoruu [/
DnekTpoHHas MpoMbIuIeHHOCTh. — 1993, Ne 10, c. 8.

B) IIporpaMMHoe obecrieuenue u MinrepHeT-pecypcsl :

1. Ilaker KOMIBIOTEPHBIX AHAJIUTUYECKMX M  IpaUyecKuXx  BBIUMCICHUNH  JUId
MepCOHAILHOTO KoMmmbioTepa. Jlomyckaercs mpumenenue cpen Wolfram Mathematica
WM JIIOOBIX MHBIX KOMITBIOTEPHBIX PECYPCOB aHAJIOTUYHOTO HA3HAYEHHUSL.

2. lHTepHEeT-pecypc CIPaBOYHON M MAaTeMaTHUECKOW JIUTEPATYpPhl CO CBOOOHBIM JIOCTYIIOM
www.eqworld.ipmnet.ru

http://www.lib.unn.ru/ - ®ynaamenranshas 6ubdnmuoreka HHI'Y
http://studentlibrary.ru - Ctyaendeckast aeKTpoHHas OMOIHOTEKA
https://biblio-online.ru/ - Dnexkrponnas 6udaroTeka KOpaiit
https://e.lanbook.com/ - DnexTpoHHO-OMOIHOTEYHAS crcTeMa U311, «JIaHb»
http://biblioclub.ru — Yausepcurerckas oudanoreka ONLINE
http://phys.unn.ru/library.asp - Dnexkrponnas oudarorexka ®3® HHI'Y
http://www.studmed.ru - YuebHo-MeToaAnYeCKas TUTEPATypa IS CTYACHTOB
http://www.twirpx.com - O6mea0CTYIHBIN caiT WWW.twirpx.com
http://www.rfbr.ru — bubirorexka PODOU

7. MaTepuaJIbHO-TEXHHUYECKOe o0ecnevyeHue TUCIIUIIMHBI

. NOMENIEHUS VISl IPOBEICHUS 3aHATUN: JIEKIIMOHHOIO THUIIA, CEMUHAPCKOrO THIIA,
TPYNIOBBIX ¥ WHJWBUAYAIbHBIX KOHCYJIbTALMM, TEKYIIErOo KOHTPOJS M IPOMEKYTOUYHOMN
aTTecTallMd, a TaKXke TMOMEUIECHHUs s XpaHeHUs U NpOo(UIAKTHYECKOrOo OOCTyKUBaHUS
0o0Opy/nOBaHUs U TOMELIECHUS Ui CaMOCTOATENbHONH pPabOThl OOy4aroUIuXCcs, OCHAIlEHHBIE
KOMITBIOTEPHOU TEXHUKOUM C BO3MOXHOCTBIO MOJKII0UeHUs K ceT "MHTepHer" u oOecnieueHneM
JIO0CTYTIa B AIEKTPOHHYIO HH(POpMAIIMOHHO-00pa3oBaTenbHyto cpeny HHITY;

. MaTepUallbHO-TEXHUYECKOE OOecleyenne, HeoOXOAUMOe Ui  pealu3aluu
JMCLUIUTMHBL, BKIIFOYast 1a00paTopHOe 000pyI0BaHHUE;

. JMIIEH3HOHHOE ITporpammuoe obecreyenue: Windows, Microsoft Office;

o oOydaromuecss W3 YWClIa JIMI C OTPAHHYEHHBIMH BO3MOYKHOCTSIMH 3I0POBBS

00eCreunBarOTCS 3JCKTPOHHBIMH ¥ (WJIM) TEYaTHHIMH O0Opa30BaTebHBIMU pecypcaMu B
(dopmax, alanTHPOBAHHBIX K OTPAHHMUYCHHSM UX 370POBBSI.
pecypcam.

PaGouass mporpamMma y4eOHON AMCHMILIMHBI COCTaBIEHAa B COOTBETCTBHM C y4YEOHBIM
wianoM, [lookeHHeM O TOArOTOBKE HAYYHBIX M HAYYHO-TIEAarOTMUYECKUX KaJIpoB B
acriupantype (amproHkrype) (ITocranoBnenue IlpaButensctBa PO ot 30.11.2021 Ne 2122),
denepalbHBIMU TOCYIAPCTBEHHBIMU TPEOOBAHUSIMU K CTPYKTYpE IPOTPaMM MOATOTOBKU


http://www.eqworld.ipmnet.ru/
http://www.lib.unn.ru/
http://studentlibrary.ru/
https://biblio-online.ru/
https://e.lanbook.com/
http://biblioclub.ru/
http://phys.unn.ru/library.asp
http://www.studmed.ru/
http://www.twirpx.com/
http://www.twirpx.com/
http://www.rfbr.ru/

Hay4yHbIX M HAy4YyHO-TIEAArOru4yeckux KaapoB B acnupantype (amgbronkrype) (IIpuxas
Muno6puayku P® ot 20.10.2021 Ne 951).

AgTOp (b1) IPOD. HemunoB E. C

Penenzenr (b1)

3aBemyronuii kageapoit mpod. [TaBnos J[.A.

IMporpamma o106peHa Ha 3aceaHUM METOJIMYECKON KOMHUCCHHM (DU3MYECKOTO (haKyiabTeTa OT
2022 rona, mpotokost Ne 6/H
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