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IMPOT'PAMMA
1o cnenuanbHocTh 1.3.5 « @u3udeckas JeKTPOHUKA» 110 (HU3UKO-
MaTEeMaTHYECKUM U TEXHUYECKIM HayKaM

[lenpto  mporpaMMmbl  SIBISIETCA  YCTaHOBJIEHHE OOBbEMAa U YPOBHS
npo(hecCHOHANBHBIX 3HAHUN TOCTYMAIOLIETO B AacMHUpPaHTYpy Ha CIEUUaIbHOCTh
(duznueckas IEKTPOHHKA.

BBenenue

Hacrosimas nmporpamma 0a3upyeTrcss Ha OCHOBOIIOJAramIIUX — pasjernax
bu3NYECKON  ANEKTPOHUKH: HSMHCCHUOHHOW DJIEKTPOHUKE AJIEKTPOHHO-TY4YEeBOU
AIEKTPOHUKE, BAKYYMHOU AJIEKTPOHUKE, TBEPIOTEIBHON JJIEKTPOHUKE, DIEKTPOHUKE
MOBEPXHOCTEHN U MJICHOK U (DYHKIIMOHAJILHOM AJIEKTPOHUKE.

Paszgea 1. IMUCCHOHHAS JIEKTPOHHKA

1.1. Tepmonnextponnas smuccust (T93). Pabora Beixosna. OCHOBHOE ypaBHEHUE
TO3. TepMOSMHUCCUOHHBIM METOA MPSIMOTO  MPeoOpa3zoBaHUs TEILIOBOM
SHEPIUM B DJEKTPUUECKYI0. BakKyyMHbId JOHOI € TEPMOKAaTOAOM M €ro
BOJIbTAMIIEPHAS XapaKTEPUCTHUKA.

1.2. DOmuccuss moj BO3AEHCTBHEM 4YacTull. B3auMoOJelcTBUE 3JIEKTPOHOB
ITOAIIOPOTOBBIX YHEPIUM C TBEPJBIM TEJIOM. YIPYTU€ B3aUMOJIECUCTBUS, CEUEHUS
nporeccoB. CHEKTpbl BTOPUUHBIX 3JIEKTPOHOB. OKe-3JIEKTPOHBI. DIEKTPOHHO-
CTUMYJIMPOBAHHAs J1eCOPOITHsI.

1.3. B3aumopeicTBue aTOMHBIX YACTUIl C TBEPABIM TeEJOM. PacmbuieHue.
Mexanuzmbl  pacnbuieHus.  @opmyna  3urmyHna  ana  kKosgduimeHTta
pacnbuieHus. Bropuunas nonHas smuccusa. KoapuuueHt BTopuuHON HOHHOM
smuccu. PaccesHue WOHOB HHU3BKHUX U cpeaHux dHeprui. OOpatHOE
pesepdoproBckoe paccesue. MlonHo-anekTponHas smuccus. [lorenuuanbaas u
KHHeTnueckas smuccus. MlonHo-poroHHast smMuccusi.

1.4. DnexTpoBaKyyMHbBIC TPUOOPHI HA OCHOBE XOJIOHOW SMHUCCUH DJICKTPOHOB.
1.5. ®oTorneKTpOHHASA SMHUCCHUsL. TpeXCTyNneHYaThlii MEXaHU3M SMUCCHUHU.

1.6. ABTORJIEKTPOHHASI, SK303JICKTPOHHAS U B3PBIBHASI DMUCCHSI.

Pa3nen 2. Di1eKTPOHHO-Ty4YeBas 3JIEKTPOHUKA

2..1. KopnyckynsipHasi ONTHKA. 3aKOHBI JBWKECHUS 3apSKEHHBIX YaCTUI[ B
CTaTUYECKUX AJIEKTPUUECKUX U MarHUTHBIX Mojsix. [TokazaTens npenomieHus B
KOPIYCKYJSIpHOM onTuke. ONTUYECKHMM M MEXaHWYECKUH MOAXOAbl MpH
pelIeHn! 3a71a4 KOPITYCKYJISIPHOU ONTHKHU.
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2.2. OCHOBHBIE TUIIBI AIEKTPOCTATUYECKUX JIH3.
2.3. DNeKTpOHHbIE MUKPOCKOMBI. OO1IMe NPUHIUIIBI PAOOTHI.
2.4. lnnamuKa 3apspKEHHOM YacTHUIlbl B IEPEMEHHBIX MOJISAX.

Paznien 3. BakyyMHasi 3J1eKTPOHUKA

3.1. ®dopmupoBaHHE JIEKTPOHHBIX IYYKOB OOJbIIONW TMI0THOCTH. Ilymika
[Tupca. OrpannyeHue Toka MPOCTPAHCTBEHHBIM 3apsJIOM.

3.2. COHTaHHOE U BBIHYX/IEHHOE HM3Iy4Y€HHE MOTOKOB 3apsHKEHHBIX YacCTHIIL.
YepeHKOBCKOE, UKIOTPOHHOE (CHHXPOTPOHHOE) U OHAYJISATOPHOE U3ITyUYEHHUS.

3.3. Uctounnkun CBY-uzmydeHus, OCHOBAHHBIE HA BBIHYKJICHHOM H3JIyYEHUU
MOTOKOB 3apsDKEHHBIX yacTull: Jiammna Oeryiied BosHbl (JIBB), MarHeTponsl,
TUPATPOHBI, YOUTPOHBI, BUPKATOPBHI, JTA3€Pbl HA CBOOOIHBIX ANEKTPOHAX.

Paznien 4. DjieKTpOHUKA TBEPAOrO TeJjia

4.1. @®usnyeckre OCHOBBI D3JIEKTPOHUKH TBepAoro Ttema. (OcoOeHHOCTH
JUHAMHMKU 3JIEKTpOHAa B HJACAJBbHOM TBEpAOM Tene. BomHoBas (yHKUu,
KBa3WHMMITYJIbC, 30HBl DBpHIUIIOOHA, 30HHBIM  SHEPIETHUYECKUM  CIEKTD,
3aKOH JIMCIIEPCUU. OHEPreTUYECKU CIEKTP JJIEKTPOHA B KPHCTAIE BO
BHEUTHHUX MOJSAX (IEKTPUUECKOM U MAarHUTHOM).

4.2. CratucTMKa HOCUTENEH 3apsiia B ModynpoBoaHukax. OOocHOBaHUE
npuMeHeHus: cratuctuku @Depmu-/{upaka K 3JIEKTpOHAM B TBEPAOM TeJe
(uneanpHoM). CTaTUCTUKA TIPUMECHBIX COCTOSHMM. HEBBIpOXKICHHBIE U
BBIPOXKICHHBIC ITOTYITPOBOTHUKH.

4.3. SIBneHus nepeHoca 3apsija B TBEPJIOM TeJe.

4.4. HepaBHOBECHBIE HOCUTENH 3apsiia B MOIYNPOBOJHUKAX U JUAICKTPHUKAX.
['enepanus u pexkomOuHanus. Mexanusmel pekomouHauu. Juddysusa u aperid
HEPABHOBECHBIX HOCHUTEJIEH, COOTHOLICHHE OWHINTEWHA. [LIOTHOCTH TOKa H
rpaaueHt ypoBHs @epMu. YpaBHEHUE HENIPEPBIBHOCTH.

4.5. KoHrtakTHbI€ siBJIcHUA. PaznuuHbie TUTIBI KOHTAKTOB. KOHTAKT TBEpAOE TEI0
—BakyyM. KoHrakt meraiut — nonynpoBomHuk. Jluoasl Ilorrku. JnonnHas
u nuddy3uoHHAS TEOPUH BBHITPSIMIICHUS.

4.6. DneKTpOHHO-ABIPOUHBIM mepexo. KoinuecTBeHHass TEOpUsl MHKEKIUU U
OKCTPAKIIMK HEOCHOBHBIX HOCWUTENEH. BrimpsMienue ¢ mOMOMIBIO Pp-N
nepexonoB. Crarudeckass BoJbT-amnepHas xapaktepuctuka (BAX) p-n
nepexona. TyHHenbHbIN 3D deKT B p-n mepexonax. OCHOBHBIE TIPEICTABICHUS O
MOJIYIIPOBOJJHUKOBBIX T€TEPOIEPEX0/Iax, X MPUMEHEHUE.
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4.7. Onrtuyeckue M (POTOSIEKTPUUECKHE SBJICHUS B MOJYNPOBOJHUKAX.
[lornomenne W HCOYCKAaHWE CBETa IOJYNPOBOJHUKAMU. MexaHU3MbI
nornonieHusa. [lornomenne W OTpaKEHHE  DIIEKTPOMArHUTHBIX — BOJIH
CBOOOJTHBIMU HOCUTENSIMU 3apsiia. CIOHTAaHHOE W BBIHYXKIECHHOE H3JIy4YEHUE.
[TonmynpoBonuukoBbie Ja3epbl. doToadpdexkr B p-n mepexomax. ColiHEUHBIE
Oarapeu. [IpeoOpa3zoBaHue INEKTPUUECKUX CUTHAJIOB B CBETOBBIE.

4.8. Nurerpanbubie Mmukpocxembl (MC). Dnementsl UC: TpaH3UCTOPHI, AUOIBI,
pesuctopel, KoHaeHcaTopel B coctaBe MWC. Krnaccupukamus WC 1o
KOHCTPYKTUBHO-TEXHOJIOTHYECKOMY W (YHKIHOHAJIBLHOMY  DEIICHHIO.
[Mudpossie u ananorossie HC.

Paszgea S. HanosjiekTpoHuka

5.1. OcoOEHHOCTM HHEPreTUYECKOro CIEKTpa »JJIEKTPOHOB B CHUCTEMAax
MTOHIKEHHOM pa3MEepHOCTH. [TpoxoxaeHue 3JIEKTPOHOB yepes
MHOToOapbepHbl€  KBAHTOBBIE  CTPYKTYpPhl.  ODHEPreTHUUECKUW  CIIEKTP
cBepxpemerok. Kiaccuukanus cBepxperieTox.

5.2. Biusune OIHOPOIHOI'O JJICKTPUYICCKOI'O IIOJIA Ha BHGPFGTI/I‘IGCKI/II?I CIICKTpP
CHCTEM MOHMKECHHOM Pa3MCPHOCTH.

5.3. PacmpenencHue KBAHTOBBIX COCTOSSHUHM B CHCTEMax IMOHMKCHHOM
pasmepHocTH. OCOOCHHOCTH paclpeeieHnus IUIOTHOCTH COCTOSHHN B
IBYXMepHBIX (2-D) cucremax. 3aBUCHMOCTD M T0JIOKeHHUE YpoBHSI depmu oT
KOHIEHTPAIMA W TOJIIWHBI TUIeHKH i 2-D  cucrem. Pacnpenenenue
IJIOTHOCTH COCTOSTHUM B KBAHTOBBIX MIPOBOJIOKAX M KBAHTOBBIX TOUKAX.

5.4. DKpaHUpOBaHHUE DJEKTPUYECKOIO TOJII B CTPYKTypax MOHUKEHHOU
pa3mepHocTH. IIpunoBepxHOCTHass 00JacTh MPOCTPAHCTBEHHOTO 3apsja
(OI13). Paznougnoctu OII3.

5.5. KganrtoBeii 53ddekr Xomia B ABYMEPHOM JJIEKTPOHHOM  Tase.
DHEpPreTUUeCcKuil CIIeKTpP IEKTPOHOB B MOCTOSIHHOM OJHOPOAHOM MarHUTHOM
nosie. [IpoBOIMMOCTE TBYMEPHOTO JJIEKTPOHHOTO Ta3a J[poOHBIN KBaHTOBBII
apdext Xomna.

5.6. OcobenHoctrn (OHOHHOTO CIHEKTpa B CHUCTEMax IOHUKEHHOU
pa3MepHOCTH.

5.7. OcoOeHHOCTH TIPOIIECCOB TEpeHOca HOCHUTENIeH 3apsaa. Bcemieck Bo
BpEMEHU JpePOBOi CKOPOCTH TPHU BO3JACHCTBUU DICKTPUUYECKOTO TIOJIS.
bamnmuctudeckuii  TpaHCHOPT B MOJYNPOBOJHUKAX M CYOMHUKPOHHBIX
npubdopax. OCOOEHHOCTH SJEKTPOH-(POHOHHOTO B3aMMOJICUCTBUSI B CUCTEMAX
NOHWKEHHON pa3MEPHOCTU. ACCUMETPUYHBIE CTPYKTYpPbl B MATHUTHOM IIOJIE.
Dddext Aaponona-boma.
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5.8. TyHHenupoBaHue yepes KBaHTOBOPAa3MEpHBIE CTPYKTYBL.
TyHHenupoBaHue 4yepe3 AByXO0apbepHYIO CTPYKTYPY ¢ KBaHTOBOM simoil. BAX
MHOT'OCJIOMHBIX CTPYKTYP.

5.9. PaccesiHue »5IEKTPOHOB B KBAHTOBBIX MPOBOJIOKaX. TpaH3UCTOpPHBIE
CTPYKTYphl Ha OCHOBE KBAaHTOBBIX MPOBOJIOK. KBanTOBBIE TOUKH, [IpubopHbIE
CTPYKTYpPhI Ha KBAHTOBBIX TOUKaX. DHEProHe3aBUCUMAsl MTaMSITh.

5.10.  OpnosnextpoHuka.  Ddusuyeckue  OCHOBBI  OJHOIJIEKTPOHHKH.
[TpakTryeckas peann3zanusi OJJHOAIEKTPOHHBIX MPUOOPOB.

5.11. VYrneponuele HaHOTPpYOKH. IlepeHOC »HJIEKTPOHOB B  YIVIEPOIHBIX
HaHOTpyOkax. [Ipubopel Ha OCHOBE HAHOTPYOOK.

Pa3znes 6. ®yHKUMOHAJBHAS JJIEKTPOHUKA

6.1. MaraetosnekTponnka. [ [unmHapryeckne MarHuTHBIE JOMEHBI. MarHUTHBIC
3allOMUHAIONINE YCTPOMCTBA: HA (heppUTax U HAa TOHKUX TIJICHKAaX.

6.2. AKyCTORJIEKTPOHUKA: B3aUMOJICHCTBUE JJECKTPOHOB C JJIMHHOBOJHOBBIMU
AKyCTUYECKUMU KOJCOAHHSIMU PEHIETKU, aKyCTOdJEKTpudecKud 3¢ deKT,
YCUJIEHUE  YJIbTPa3BYKOBBIX BOJH. AKYCTORJIEKTPUYECKUE SIBJICHUA Ha
MOBEPXHOCTHBIX BOJIHAX M WX MPAKTHUECKHE NMPUMEHEHUS — MayorabapuTHbIC
JIMHUY 33JICPKKHU, YCUITUTEIHN U TEHEPATOPHI AICKTPUUIECKUX KOJIeOaHUH.

6.3. MonekynspHass 53jaeKTpoHHKa. (OCHOBHBbIE NPUHLUIBI MOJIEKYJSIPHOM
AIIEKTPOHUKHU. DJIEKTPOHHbIE BO30YKICHHS, HCIOIb3yeMble MJI Ieperayd |
XpaHeHus: uHpopMaIMi B MOJIEKYJSIpHbIX cucTemax. [Ipubopsl MosieKysipHOi
DIEKTPOHUKH.

6.4. KpuosnekTpoHHKa. DIEKTPOHHBIE CBOWCTBA TBEPABIX Tl (METaJUIbI,
TUDJICKTPUKH, TIOJYIIPOBOJHUKH) TIPM HU3KWAX TeMIiepaTypax. SIBieHwme
cBepxmpoBoaumMocTi. Dddexkt MelicHepa. OCOOEHHOCTU TYyHHEIUPOBAHUS B
YCIIOBHSIX CBEPXIIPOBOIUMOCTH. BBICOKOTEMIIEpaTypHasi CBEPXITPOBOIUMOCTb.
CpoiicTBAa W  mapaMeTphl  BBICOKOTEMIIEPATYPHBIX  CBEPXIPOBOIHUKOB.
Makpockonudyeckue KBaHTOBbIE I(P(HEKThl CBEpXIPOBOIUMOCTH. KBaHTOBaHME
MarHutHoro rmoroka. Oddekr Jxozedcona. Tumbl m1K03ePCOHOBCKHX
nepexoa0B. AHAIOTOBEIE ycTpoiicTBa Ha 3 dektax JIxo3zedcona.

Pazgen 7. CeHcOpHas 3J1eKTPOHUKA

7.1. AKTUBHBIE M TIaCCHBHBIC ceHcOphl. Krnaccudukamuss CEHCOpOB IO
NPUHITUINY JeCcTBUs ((pusnueckue, XxuMmudeckue, ononorndeckue). OCHOBHBIC
BUJIBI JATYUKOB: TEMIIEPATYPHBIE, ONTUYECKUE, TaBICHUS, BIAXKHOCTH, Ta30BbIE.
Matepuaibl 111 CEHCOPUKHU, CEHCOPUKA U HAHOTEXHOJIOTUU.

7.2. ®duznyeckue ceHcopbl. DU3MUYECKHE OCHOBBI PabOThl TEMIIEpaTypPHBIX
naT4ukoB. OCHOBBI paOOThl JATYMKOB JAaBiieHHs. OCHOBBI pabOThl JAATUYHUKOB
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BJIAJKHOCTH MW Ta30BbIX aAHAJIM3aTOPOB. TBepI[OTeJ'IBHBIe ra30BbBIC JAaTYHKH.
PU3NYECKUE OCHOBBI pa6OTI>I MAarouTHBIX JAaTYUKOB. HHTCFpaHBHLIG MAaromMTHBIC
JaTUYHUKH. (I’OTOLIYBCTBI/ITGJ'IBHBIC CUCTCMBI Ha OCHOBC CTPYKTYP «OpraHHKa Ha
HCOPTaHHUKC).

7.3. XHUMHYECKHE CCHCOPBI. OHpCI[eJICHI/IC XUMHUYCCKOT'O CCHCOpaA.
KHaCCI/I(bI/IKaHI/I}I XUMHYCCKHUX CCHCOPOB: JJICKTPOXUMHYCCKHUC, OIITUYCCKUC,
MAaCC-9yBCTBUTCIIbHBIC, TCIINIOYYBCTBUTCIIBHLIC, 6HOC€HCOpBI.

7.4. buocencopsl. Ou3NYecKre U XUMHUYECKUE SIBICHHSI, UCIIOIb3yeMbIC IS
CO3/1aHUsA OMOCEHCOPOB.

7.5. MukpoceHcopuka. Mukpo-anektpo-mexannueckue (MOMC) u mukpo-
ONTO-3JIEKTPO-MEXaHUYECKHUE CHCTEMBI (MOSMCO). Hano-anektpo-
Mexaaudeckue cucteMbl (HOMC).

7.6. Metonpl M cpelcTBa IJIsi PETUCTPALMM 3apsSKEHHBIX vacTuil. ['a30BbIe
VOHU3ALIMOHHBIC JIETEKTOPHl YAaCTHUL, TPEKOBBIE JETEKTOPbl HAa OCHOBE
OpPraHUYEeCKUX M HEOPraHWYECKUX MATEPHUAJIOB, KPEMHHUEBBIE INOBEPXHOCTHO-
OapbepHBbIC 1€TEKTOPHI.

Pazgen 8. CusioBast 3JIeKTPOHHUKA

8.1. ®dusnueckre MPOIECChl, XapaKTePHBIC NJIsi CUJIOBBIX IMOIYIPOBOTHUKOBBIX
npubopoB. IlepeHoc HocutTeneil 3apsiia B CHIBHBIX JJICKTPUYECKUX MOJSX.
JlaBuHHBIN TIpOOOM miaHapHoro p-n mepexoga. Ocobennoctn BAX cuioBbix
nuo0B. [lepexoHbie MPOIIECChl B CHITOBBIX JUOIAX.

8.2. MommHbsle OunossspHeie TpaH3ucTOpbl. OcobenHoctn BAX MoOmTHBIX
TpaH3uctopoB. HMx w4acroTHas xapakrepuctuka. llepexoaHble MPOIECCHI.
BbICOKOUAaCTOTHBIE ~ TPaH3UCTOPBL.  TemoOBBIE  CBOMCTBA  TPAH3UCTOPOB.
HecTaOuinbHOCTh XapaKTEPUCTHK.

8.3. Morinbie moJieBbI€ TPAH3UCTOPHI C 3aTBOPOM B BUE P-n nepexoaa. MoliHbIe
MOII-Tpan3ucTopsi.

8.4. Tupucrop u ero BAX.
8.5. CuioBble ONTOANIEKTPOHHBIE MPUOOPHL. CHUIIOBAs CONIHEYHAs SHEPTETHKA.
Pa3znen 9. ®usnyeckne OCHOBBI BAKYYMHOM U IVIA3MEHHOM 3JIeKTPOHUKH

9.1. [TIlpomeccel B3aUMOACHCTBUSL  MOIIHBIX  DJEKTPOHHBIX  TMOTOKOB  C
AJIEKTPOMArHUTHBIMU TTOJISIMH.

9.2. PenstuBuctckas cuiabHOTOuHas anekrpoHnka CBY. Katonasl co B3phIBHOM
OMUCCHUEN.
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9.3. UepeHKOBCKHE, OHIYJISTOPHBIE, MAarHUTOTOPMO3HBIE PEISATUBUCTCKUE
IE€HEPaTOPhl U YCWINTEIIN.

9.4. ®opmupoBanre U (POKYCHUPOBKA CHUIBHOTOYHBIX 3JIEKTPOHHBIX MOTOKOB B
BaKyyMHOMU Iu1a3Me.

Jlureparypa

@) OCHOGHAA TUmMepamypa

1.

ApuumoBny JILA. u JlykesHoB C.1O. JIBukKeHHE 3apspKEHHBIX YacTUL B
ANEKTPUYECKUX W MArHUTHBIX TOJNAX.. [YueOHoe mocobue misa  us.
cneruaibHOCTe YH-TOB]. / ApimmoBud JILA. u JIykesinoB C.1O. - M. : Hayxka.,
1972. - 224c. ¢ nn.

COopHUK 33a/1a4 U pacueToB MO (GU3UYECKON IEKTPOHUKE: [yueOd. mocolOue s
bu3. u paguodus. ¢ak. yu-roB YCCP] / Jleutckuii, Cepreii MuxaitnoBuu. -
Kues : U3n-Bo Kues. yH-Ta, 1964. - 211 c. ; 21 cm. + gepr. - 0-37.

OcHOBBI (DM3UKK U TEXHUKH YCKOpHUTENEH: yueOHoe mocooue it (u3. crell.
By30B, B 3-x Tomax. T. 2.: [uxmuueckue yckoputenu / Jlebenes, AHIpeit
Huxkonasenu, [llansHoB, Anekcannp BeeBonogoBud. - M.: DHeprousaart, 1982.
-239 c. :umn.; 21 cm. - 0-0.

bpoackuit A.M., I'ypesuu 10.5. Teopus 37eKTPOHHONU SMUCCUH U3 METAJIOB. /
bponckuit A.M., I'ypesuu 10.4. - M. : "Hayka.", 1973. - 255c.

OmuccuonHas aektponuka / H. H. Kosans; mox pen. FO.C. [Ipotacona. - M. :
M3a-so MI'TY um. H.D. baymana, 2009. - 595 c. - (Cepuss DnekTpoHHUKA.
[Tpuknannas anexktponuka/ nmox odbm. pea. U.b. denoposa). - bubnuorp.: c.
593. - ISBN 978-5-7038-3347-6: 1500-00.

AntoHoBa O.A., I'mynkuna O.I1. u np. DIEKTpOHHKA U OCHOBBI AJIEKTPOHUKH.
Moxn pen. O.I1. I'mynkuna. - M.: Beiciias mkoina, 1993. - 445 c.

BamoxoB /I.I1. ®uznyeckre OCHOBBI JIEKTPOHUKU [DIEKTPOHHBIN pecypc] :

yuebnoe nocodbue / [.I1. Bamoxos, P.B. IluryneB. — DneKTpoH. TEKCTOBbBIE
nanusie. — CraBponosib: CeBepo-KaBkaszckuit (enepanbHbli YHUBEPCHUTET,
2014, — 135 c¢. —  2227-8397. —  Pexum  jgocrymna:

http://www.iprbookshop.ru/63253.html (0ama obpawenus: 20.10.2021).
Yexnora T.K. Yuebnoe nmocobue mno kypcy «dusznueckas dIEKTPOHUKA» IS
MpenojaBaHvsi C  HUCIOJb30BAaHUEM  MYJbTUMEOUWUHBIX  TEXHOJIOTHIl
[DnexTponnsiil pecypc] / T.K. UexsioBa. — DJNEKTPOH. TEKCTOBbIE TaHHBIC., —
M.: Poccuiickuii yHUBEpcUTET ApPYKObl Hapoaos, 2013. — 124 ¢. — 978-5-
209-04770-4. — Pexum poctyma: http://www.iprbookshop.ru/22155.html
(0ama obpawenus: 20.10.2021).

TonmaueB B.B. ®usunyeckre OCHOBBI JIEKTPOHUKHU [IJIEKTPOHHBINA pecypc] /
B.B. TonmaueB, ®.B. CkpunHuUK. — DJIEKTPOH. TEKCTOBBIE [IaHHBIE. —
Mocksa, UxeBck: PerynsipHas u xaotnueckasi AMHaMuKa, VKeBCKUN HHCTUTYT
KOMITBIOTEPHBIX uccaenoBanmii, 2011. — 496 c. — 978-5-93972-889-8. —
Pexxum moctyma: http://www.iprbookshop.ru/16656.html (0ama obpawenus:
20.10.2021).



http://www.iprbookshop.ru/63253.html
http://www.iprbookshop.ru/22155.html
http://www.iprbookshop.ru/16656.html
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11.

12.

13.
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ApuctoB A.B. ®usnyeckue 0CHOBBI 3JeKTpOHUKH. COOPHUK 331a4 U IPUMEPHI
UX peuieHus: [DJIeKTpoHHbIN pecypc] : yuyeOHo-MeToauueckoe nocooue / A.B.
ApucrtoB, B.II. IlerpoBuy. — OIJIEKTPOH. TEKCTOBbIE AaHHbIE. — TOMCK:
Tomckuit monutexHuueckui yaupepcuret, 2015. — 100 ¢. — 2227-8397. —
Pexxum nmoctyma: http://www.iprbookshop.ru/55211.html (dama obpawenus:
20.10.2021).

Mawmbikun AWM. KoHTakTHble SIBJICHUS B MOJAyNpoBoAHHKax. Yacts 2

[OnexkTpoHHBIN  pecypc]: ydueOHO-METOAMYECKOEe IocoOue Mo  Kypey

«Duzndeckre oCHOBBI AmekTpoHukm» / AWM. Mambikus, A.A. Paccanguna. —

OnextpoH. TekcToBbie ganabie. — CI16.: YHuBepcurer U'TMO, 2014. — 38 c.

— 2227-8397. — Pexum pocryma: http://www.iprbookshop.ru/67224.html

(0ama obpawenus: 20.10.2021).

JleroctaeB, H.C. TBepaorenbHas siekTpoHuka: ydeOHoe mocobue / H.C.

Jleroctaes, K.B. YerBepros. - Tomck: O1p Konrtenr, 2011. - 244 c. - ISBN

978-5-4332-0021-0; To  xe  [DOnekrtponHblii  pecypc]. -  URL:

http://biblioclub.ru/index.php?page=book&id=208951 (dama obpawenus:

20.10.2021).

OnexkTpoHHasT W HOHHAg cHOeKTpockomus TBepaoro Tema / Ilom pen.

JI. ®upmenca. M.: Mup, 2001.

0) OononnumenvHan aAumepamypa

. Kammios, H.A. DnexTpoHuka: I0MyIIEHO B KaueCTBE Y4€OHOIo Mocoous ist
roc. ynuBepcutetoB / H. A. Kammos. - M.: Tocuzmar TexHUKO-
TeopeTudeckou, 1953. - 467 c. - 0-0.

. MyraeBa, l'aitbat HxnacoBHa. JIeKUMM MO 3MUCCHOHHOW 3JIEKTPOHUKE :
yueb. mocobue / MyraeBa, l'aiibar MxmacoBHa; denepali. areHTCTBO I10
oOpazoBaHnuto, Jlarect. roc. yH-T. - Maxaukana: UIIL] AT'Y, 2006. - 81 c. -
46-50.

. Knaccudukanus u mapamerpsl katomoB: ydeb. mocobue / [coct. T'.W.
MyraeBa, X.U. Amxuena]; @enepan. areHTCTBO 1Mo oOpa3oBaHuto, Jlarecr.
roc. yH-T. - [2-¢ u3n., ucop. u 101 ]. - Maxaukana: U3g-so JAI'Y, 2009. - 28
c. - 19-00.

. Mmxexunonnas razosas annektponuka / [FO.U. berukos, 0. /1. Kopoues, I'.A.
Mecsiy u gp.]; Ot. pen. O.b. EBmokumos; [IIpeaucn. I''A. Mecsana). -
HoBocubupck: Hayka. Cu6. otg-nme, 1982. - 239 c. : wun; 21 cMm. -
bubmuorp.: c. 220-237 (301na3B.). - B nep.: 2-70.

. HaBbioB, B.H. ®u3ndeckne 0CHOBBI ONTOAIEKTPOHUKH: yueOHOe mocodue /
B.H. JlaBbinoB; MuHuctepcTtBO 00pa3oBaHuss W Hayku Poccuiickoi
Oenepanun,  Tomckmii  ['ocynmapcrBeHHbli  YHuBepcurer — Cucrem
VYnupasnenus u Pagnosnexkrponuku (TYCYP). - Tomck: TYCVYP, 2013. - 139
C.. Wi, cxeMm. - bubmuorp. B kH.; To xe [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480528 (dama obpawenus:
26.06.2018).

. MakcomoB E.I'. TIpoGnembl BBICOKOTEMMEPATYpPHOU CBEPXIPOBOIUMOCTH.
Cospemennoe coctostaue // YOH. 2000. T. 170.

. Ananmus moBepxHoctu metogamu Oxe u POIC / Ilox pen. A. bpurca, M.B.
Cuxa. M.: Mup, 1987.



http://www.iprbookshop.ru/55211.html
http://www.iprbookshop.ru/67224.html
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8. Ilepmun E.B., Ceiinaman A.A. VoHHO-MJIa3MEHHBIE TMPOILIECCH B
TOHKOIUICHOYHOM TexHosoruu. M.: Texnocdepa, 2010 r.

9. Munnep P. Bpenenue B (U3HKY CHIBHOTOYHBIX ITYYKOB 3apsKEHHBIX
gactull. M.: Mup, 1984.

8) IlIpocpammmnoe ooecneuenue u Hnmepnem-pecypcoi

1.

DnexkTponHo-6ubmroTeunas cuctema (ObC) IPRbooks (www.iprbookshop.ru).
JInuensuonuselil 1orosop Ne 6984/20 Ha 37€KTPOHHO-OMOIUOTEUHYIO CUCTEMY
IPRbooks ot 02.10.2020 r. Cpok neiictBuii goroopa co 02.10.2020 r. mo
02.10.2021 r.

. DnexktpoHHO-O0nbmmoreyHas cucrema (ObC) «YHuBepcuteTckas OuOIMOTEKA

onyaiim»: WwWw.biblioclub.ru. JloroBop 00 oka3anuu WHGOPMAIIMOHHBIX YCIYT
No 131-09/2010 ot 01.10.2020r. Cpoxk neiictBus noroopa ¢ 01.10.2020 mo
30.09.2021 r. 537 HauMEHOBaHUM.

. DnekTpoHHOo-OnOmmoreynas cucrema «IOBbC JIAHb hitps://e.lanbook.com/.

Horosop NeCOb HB-278 Ha anexkTpoHHO-OuOIMoTeunyto cucremy JIAHDb ot
20.10.2020 r. Cpox geiictBuit qorosopa co 20.10.2020 r. mo 31.12.2023r.

. Hayunas osnextponnass Oubnmorteka http: //elibrary.ru.  JlunieHsnonHoe

cormamenue Ne 844 or 01.08.2014 r. Cpok neHCTBUSL COTJIALIEHUS C
01.08.2014 r. 6€3 orpaH4eHHs CPOKA.

. HanmonanpHast  anexktponHas  OuGimotexka  https://Ha0.pd/.  JloroBop

NelO1/HOb/101/HOB/1597 o mnpepocraBienun poctyna K HarumoHnansHoR
aneKTpoHHOM OmOnmoreke oT 1 aBrycta 2016 r. Cpok nelcTBHs JOroBOpa C
01.08.2016 r. 6e3 orpanuueHus cpoka. J[OroBop MOMKET MPOJIOHTHPOBATHCS
HEOTPAaHUYEHHOE KOJMYECTBO pa3, €CIM HHU OJHA M3 CTOPOH HE XKeJlaeT €ro
pPacTOprHYTb.

Web of Science: Web of Science Core Collection 6a3s1 nannsix Clarivate.
Cpoxk perictBusg n0 31.01.2021 r. ITucemo PO®U ot 07.07.2020 1. Ne 692 o
IPEIOCTABICHUN JIMLEH3UOHHOTO JOCTyla K COJep)KaHuio 0a3 JaHHbBIX
Clarivate B 2020 r. webofknowledge.com

. ProQuest Dissertation Theses Global ba3za mannsix ProQuest Dissertations

and Theses Global Full Text xommanuum ProQuest. Cpok peWcTBUS 10
31.01.2021 r. ITucemo PO®®U ot 10.11.2020 r. Ne 1268 o mpemocTaBieHUH
JUIIEH3UOHHOTO JIOCTyMa K cojaepxaHuto 0a3wl maHHbiXx ProQuest Dissertations
and Theses Global Full Text xommanuu ProQuest B 2020 .
http://search.proquest.com/

. Wiley Online Library

Komnekmust xypuanoB Freedom Collection wusnarenscrBa Elsevier. Cpok
nevcteust o 31.01.2021 r. IImcemo PDODU ot 17.07.2010 r. Ne 742 o
MPEIOCTABIICHUH JIMIIEH3MOHHOTO JIOCTYyMa K AJEKTPOHHOMY pecypcy Freedom
Collection u3zgarenscrBa Elsevier B 2020 r. https://onlinelibrary.wiley.com/

. MexxayHapoaHoe u3aaTebecTBo Springer Nature

Komnekmus >xypHamoB, KHUT W 0a3 JaHHBIX H37aTeabcTBa Springer Nature.
Cpoxk perictBusg no 31.01.2021 r. I[Tucemo PO®U ot 17.07.2020 1. Ne 743 o
MPEAOCTaBJICHUN JIMIICH3MOHHOTO JOCTYyNa K COJIep)aHui 0a3 JaHHBIX


http://www.iprbookshop.ru/
http://www.biblioclub.ru/
https://e.lanbook.com/
https://нэб.рф/
http://webofknowledge.com/
http://webofknowledge.com/
http://elib.dgu.ru/?q=node/929
http://search.proquest.com/
http://elib.dgu.ru/?q=node/1069
https://onlinelibrary.wiley.com/
http://elib.dgu.ru/?q=node/740
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uznarenscTBa Springer Nature B 2020 1. Ha yCIOBUSX HAIMOHAIBHOW MOITUCKA
https://link.springer.com/

10. 9P KeMOpuUIKCKOro meHTPa CTPYKTYPHBIX JaHHbIX. ba3bl ganubeix CSD-
Enterprise kommanuu The Cambridge Crystallographic Data Centre Cpok
nevcteust o 31.01.2021 r. IImcemo PODPU ot 02.11.2020 1. Ne 1226 o
MPEIOCTABICHUN JIMIIEH3UOHHOTO JIOCTyNa K COJIEp)KaHHI0 0a3 JIaHHBIX
komrianuu The Cambridge Crystallographic Data Centre B 2020 1. Ha yClIOBHSIX
HanuoHanbHOU moanucku http://webcsd.ccdc.cam.ac.uk/.

11. Kypuaa Science (AAAS) http://www.sciencemag.org/

12. Kypuaas uzgareancrBa SAGE Publications http://journals. sagepub.com/

13. bubanoreka PODPU http://www.rfbr.ru/rffi/ru/library

14. YuuBepcurerckas uHopManMOHHAA cucremMa POCCHUA
https://uisrussia.msu.ru/

15. Eannoe oxno http://window.edu.ru/

16. JlarecTaHCKui pernOHAIBHBIN pecypcHbli ieHTp http://rrc.dgu.ru/

17. Hauxow http://archive.neicon.ru/

18. denepanbHbIil mopran «Poccuiickoe obpazosanue» http://www.edu.ru/ (eaqunoe

OKHO JI0CTyIa K 00pa30BaTEIbHBIM pecypcam).

19. denepanbHoe xpaHwmine «EauHas Koyutekius mu@poBbIX 00pa30BaTEeIbHBIX

pecypcon» http://school-collection.edu.ru/

20. Poccwmiickuii moptan «OTKpeITOro oopazoBanus» http://www.openet.edu.ru

21. Caiit oOpa3oBaTenbHBIX pecypcoB JlarrocyauBepcurera http://edu.icc.dgu.ru

22. lnpopmarimoHHble pecypchl Hay4yHoW Oubmmorekn JlarrocyHuBepcurTeTa

http://elib.dgu.ru (moctyn gyepes mnardpopmy HayuHo# 31eKTpOHHON OMOIHOTEKH
elibrary.ru).



https://link.springer.com/
http://elib.dgu.ru/?q=node/928
http://webcsd.ccdc.cam.ac.uk/
http://elib.dgu.ru/?q=node/391
http://www.sciencemag.org/
http://elib.dgu.ru/?q=node/618
file:///C:/Users/Gigabyte/Downloads/Библиотека%20РФФИ
http://www.rfbr.ru/rffi/ru/library
http://elib.dgu.ru/?q=node/955
https://uisrussia.msu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://rrc.dgu.ru/
http://archive.neicon.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
http://www.openet.edu.ru/
http://edu.icc.dgu.ru/
http://elib.dgu.ru/

