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BBenenue

IIpakTyeckue 3aHATHA TNpPEJHA3HAYEHBl I 3aKPEIUICHUs
Marepuaia, IIOJIyYEeHHOTrO0  aclMpaHTaMH IpU  CaMOCTOSATEIbHOM
W3y4YEHUU MAarepuajloB HACTOSIIEH JUCLMIUIMHBI M IOJIy4EHUs
NPAaKTUYECKUX HABBIKOB MAaTe€MaTH4eCKOro OMUCAaHHs (PU3HUECKUX
IIPOLIECCOB, NMPOMUCXOAAIUX B HU3KOTEMIIEPAaTYyPHOM IUIa3ME€ U Ia30BOM
paspsange, HEOOXOAMMBIX JUIs TpPOBEACHUS (PyHIAMEHTANIbHBIX U
IPUKIAJHBIX HAy4YHBIX HCCICNOBAaHMM M  CO3JaHUS  IEPEIOBBIX
pa3paboToKk B 001acTH CO34aHMA BaKyyMHOM M IIJIa3MEHHOM
AIIEKTPOHUKH.

Ilony4yeHHble HaBBIKM W 3HaHMS MOTYT OBITh IOJE3HBI IPU
NPOEKTHPOBAHUH U pa3pabOTKe AIEKTPOBAKYYMHBIX YCTPOWCTB, a TaKKe
OpYU TOJTYYEHUM HABBIKOB OpraHU3alMd paldOThl HCCIIEI0BATEILCKOIO
KOJUIEKTHBA B O0JIACTH BAaKyyMHOM AJIEKTPOHMKHU C LIEJIBIO BBIPAOOTKU
HOBBIX METOJOB MCCIENOBAaHUS W HX [PUMEHEHHS B HAy4HO-
HCCJIEZIOBATENIBCKOM JAESITEIbHOCTH, a TAKXKE MPU 00€CIIeYeHNH OCBOCHUS
IPENoJaBaTeNIbCKOM  JeSITENbHOCTH 10 OCHOBHBIM 00pa30BaTeIbHbIM
IpoTrpaMMaM BBICIIETO 0Opa30BaHUS.



1. OO01ue TpedoBaHMSI

[IpakTnyeckue 3aHATUS MPOBOIATCS  COIIACHO  y4yeOHOMY
pPaCIMCaHUIO pa3leiabHO Ul KaKIOM TpyNIbl acnupaHToB. B xoxe
IIPAKTUYECKUX 3aHATUN ACHUPAHT BBINOIHACT MPAKTUYECKOE 3aIaHHE,
IIOJIy4EHHOE OT mpenogasareis. [IpakTnueckue 3agaHus BBITOJIHSIIOTCS
aClMpaHTaMU  HMHJIWMBHIYaJbHO  II0J,  KOHTPOJEM CO  CTOPOHBI
IIPEIOaBaTeIs.

Bce koHCynpranmMm OCYIIECTBIIIOTCS —IpenogasareneM. s
YCIICIIHOTO BBIMIOJHEHUSI TMPAKTUYECKUX 3aJaHui 1el1ecoo0pa3Ho B
y4eOHOM pAacCIUCaHMM [ [PaKTHYECKUX 3aHATUH BbLienaTh 4
aKaJeMHUYECKHX Yaca MoJpsij, 0e3 OONbIINX 1EPEPHIBOB.

2. TexHuveckoe o0ecrneyeHne NPAKTHYECKUX PadoT

Jlnst  BBIMOJIHEHWS  TPAKTHYECKOTO  3aJaHds  aCIUpPaHTY
NPEeOCTaBIsACTCS MHINBHyalIbHOE pabodyee MECTO, B COCTaB KOTOPOTO
BXOJISIT:

- TEepCOHAIBHBI KOMIBIOTEp C OIEPAIlMOHHOW CHCTEMOM
Windows 7;

- mporpammHoe obecrieuenne MATLAB/SciLAB.

Pa3menienne M OCBELIEHHOCTh pabo4YMX MeCcT B y4eOHOM
ayautopu  (J1abopaTopuu) JOJKHO YAOBIETBOPSATH JIEHCTBYIOILUM
tpedoBanusim CanlluH.

3. eaun u 3a7a494 JMCHUNIHHBI

]_IGJ'IBIO AOUCIHUIIJIINHBI SIBJIACTCSA .

- O3HAKOMIJICHHUEC ACITUPAaHTOB C I/ICTOPI/ICI\/’I, OCHOBHBIMHA
TCHACHIIUSIMU U HepCHeKTI/IBaMI/I pa3BI/ITI/I${ BaKyYMHOI\/’I SHeKTpOHI/IKI/I,
pPOJIBIO U MECTOM IMUCCUOHHOM OJICKTPOHUKHU B PAAUOTCXHUKE U
CUCTCMax CBA3H, a TAKXEC C (I)YH)IaMeHTaJ'IBHBIMI/I OCHOBaMHu
SMHUCCUOHHOU OJICKTPOHUKH, OCHOBHBIMHU ITPOLICCCaMU, MTPOUCXOAAITNUMU
B HHSKOTeMHepaTypHOﬁ I1a3Me€ U 1ra30BOM pazpsme, HeO6XO)II/IMBIX JJIA
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npoBeneHus pyHAaMEHTATBHBIX U MPUKIIATHBIX HAYYHBIX HCCIICIOBAHUN
U CO3JIaHMs MEPEeOBBIX pa3paboTOK B OOJACTH CO3[aHUS BAaKyyMHOWU U
MJIA3MEHHOM AJIEKTPOHUK;

- OBJIAJICHUE AaCMHUPAHTAMHU METOJOJIOTUEH TEOPETUYECKUX U
SKCIEPUMEHTATbHBIX HCCIEI0BaHUH, KYJIBTYPOU Hay4YHOT'O
UCCJICJIOBAaHUS B 00JACTH SMHUCCHOHHOW JJICKTPOHHWKH, B TOM YHCIE C
WCIIOJIb30BAaHUEM  HOBEHIIMX  HMH(POPMAIMOHHO-KOMMYHHUKAIIHMOHHBIX
TEXHOJIOTHI;

- OCBOGHHE acCIUpaHTaMU HaBBIKAMH OpraHU3aIlMH PaOOTHI
MCCJIEI0BATEILCKOTO KOJUIEKTUBA B O0JACTH BaKyyMHOM AJIEKTPOHUKH C
1IEJIbI0 BBIPAOOTKH HOBBIX METOJOB MCCJCAOBAHMS U UX NMPUMEHEHUS B
HAy4YHO-HCCIIEI0OBATENbCKON JEATEIIbHOCTH;

- obecrieueHre OCBOCHHUS IPENOAaBaTEIIbCKON JICSITEIIBHOCTH 10
OCHOBHBIM 00Pa30BaTEIbHBIM MPOTPaMMaM BBICIIIETO 00pa30BaHUSI.

3aaun JUCLMILIUHBL:

- IIOHMMaTh OCHOBHbIE (yHIaMeHTaJbHbIE 3HAHUA B 00JaCTH
¢u3uku paboThl BaKyyMHBIX M IJIJA3MEHHBIX MPUOOPOB U YCTPOWCTB, a
TaKXKe 3HaTb (U3UUYECKHE M MaTeMaTHYeCKHe MOJEJIM BAKYyMHBIX WU
IJIa3MEHHBIX puOOopoB;
- OCBOUTb HOBBIE METOJBI HCCIICAOBAHMS U MX NMPUMEHEHHE K Hay4yHO-
HCCJIEZIOBATENIBCKOM EATENIbHOCTH B 0071aCTH BaKyyMHOMN 3JI€KTPOHUKH;
- OBJIAQACTb METOAOJOIMEN TEOPETUUYECKHMX M HKCIEPUMEHTAJIbHBIX
UCCIIEIOBAHUA U KYJIBTYphl HAy4yHOTO HCCJENOBaHUS M CHHTE3a
MareMaTH4ecKUX MoJleslel BaKyyMHBIX W IIJIa3MEHHBIX NPHOOpPOB U

du3naecknx MIPOIIECCOB, MPOTEKAIOIITIX B HUX;
- HAyYUTHCS OPraHU30BBIBATh pabOTy MCCIEAO0BATENIBCKOTO KOJUIEKTHBA B
obmactu BaKyyMHOM AJIEKTPOHUKHU;

- OCBOUTH TIPEMOAABATENbCKYIO0 JEATENbHOCTh B OOJIACTH BBICIIETO
o0Opa3oBaHwsl.

4. TpeOoBaHus K pe3yIbTaTaM 0CBOCHUS AMCUMILIHHBI

[Ipomecc M3y4eHHs TUCIUTUTMHEBI HAIPaBJIeH Ha (OPMHUPOBAHUE Y
ACTIUPAHTOB CIEAYIOIINX KOMITETESHITHI:

— OIIK-1 61a0eHUue  Memoooao2uell  meopemudeckux —u
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IKCNEPUMEHMATILHBIX UCCIe008aHUll 8 001acmu  npogeccuoHaIbHOuU
oesmenvHoCmu

— OIlIK-2 61a0eHUe KYIbMypol HAYYHO2O UCCIe008aAHUS, 6
momM  uucie ¢ UCHONb308AHUEM  HOGeUWUX  UHGDOPMAYUOHHO-
KOMMYHUKAYUOHHBIX MEXHON02UL

— OIIK-3 CnOCcOOHOCMb K pazpabomke HOBbIX Memo0os
uccne0o8ansl u Ux  NpUMEHEeHUIO 8 camocmosmenbHou
NpophecCuoHanbHOU — HAYYHO-UCCAE008AMENbCKOU  0esMelbHOCMU 8
oonacmu npogheccuoHarbHoU 0esimenrbHOCmu

— OlIK-4 20MOBHOCMb 0p2aHU308amb pabomy
uccne008amenbCKo2o KoIeKmuea 8 npogheccuoHaibHOU 0essmelbHOCmuU

— OIIK-5 20MOBHOCMb K npenooasamenbCcKoll
O0esimenbHOCU NO OCHOBHLIM 00PA308AMENbHBIM NPOSPAMMAM BbLCULE20
obpazosanusl.

B pesynbrare u3ydeHus IUCHUIUTMHBI O0Y4alOIUNHCS JOKEH:

— 3HaThb COBPEMEHHOE COCTOSHHE M TIEPCIEKTHUBBI DPa3BUTHUS
IUIa3MEHHOM  ANeKTpoHUKH. DyHIaMeHTalnbHbIE OCHOBBI  (DU3HKHU
BaKyyma, IUIa3Mbl W TBEpJOrO TeNld; MPHHLIUIBI HCHOJIH30BAHUS
¢usnueckux s¢hdekToB B BakyymMe U B IUIa3Me B npubopax u
YCTPOMCTBAX BaKyyMHOM, IUIa3MEHHOW JJIEKTPOHMKHU; KOHCTPYKLIHH,
napaMeTpbl U XapaKTEPUCTUKH U METOAbl MOJECIUPOBAHUS MPUOOPOB,
CXE€M, YCTPOWCTB M YCTAHOBOK AIIEKTPOHUKH M HAHODJIEKTPOHUKH; HOBBIE
METOABl HWCCIEJOBaHMS H HMX MPUMEHEHHe [UIsl HCCIeA0BaHUMN
¢u3nyecKUxX TNPOIECCOB B IJJa3M€ M YCTPOMCTBaX BaKyyMHOM
AIIEKTPOHUKH, METOMOJIOTHI0O TEOPETHUECKUX W OKCIEePUMEHTAIBHBIX
UCCIIIOBAaHUHN B 00JIACTH BaKyyMHOM 2JIEKTPOHUKH.

— YMeThb apryMEHTHUPOBAHHO BBIOHPATh d(PPEKTUBHYIO METOIUKY
OKCTIEPIMEHTAIBHOTO  MCCJIEIOBaHUS; TPHMEHSATh METOABI pacdera
napaMeTpoB M XapaKTePUCTHK MPUOOPOB BAKYyMHOW U TIa3MEHHOMN
AIIEKTPOHUKH; TIPUMEHSATH METOABl MOJCIHPOBAHMS M TPOCKTUPOBAHUS
npuOOpoB W YCTPOMCTB BAaKyyMHOW U TUIa3MEHHOW JJIEKTPOHHKHU;
aHAIM3UPOBaTh MH(OPMAIIMI0O O HOBBIX THIAX BaKyyMHBIX |
IUTa3MEHHBIX MPUOOpax; OpraHu3oBarh pabOTy HCCIEN0BATEIHCKOTO
KOJUIEKTHBa B MPO(ECCHOHANBHON JeATENbHOCTH; YMETh BECTH
MPEToIaBaTeNIbCKYI0 JIESITETbHOCTH MO OCHOBHBIM 00pa30BaTelbHBIM
IIporpaMMam BBICIIET0 00pa30BaHUs.
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— BJAJleTh  METOAAMHM  DKCIIEPUMEHTAJBHBIX  HMCCIIEJOBAaHUMN
MapaMeTpoB M XapaKTEPHCTUK MaTrepualioB, MPHOOPOB U YCTPOUCTB
BaKyyMHOMU u IJIa3MEHHOU IEKTPOHUKH; COBPEMEHHBIMU
MPOTPAMMHBIMU ~ CPEJICTBAMU  MOJICJIMPOBAHHUS W MPOCKTUPOBAHUS
npuOOpoB BaKyyMHOW U IUIa3MEHHOH 3JEKTPOHUKH; OCHOBHBIMU
npreMaMu 00paOOTKH U MPEAOCTABICHUS IKCIIEPUMEHTAIBHBIX JTAHHBIX;
METOJIOJIOTUEN TEOPETHUUECKUX U IKCIEPUMEHTAIBHBIX UCCIEAOBAHUI U
(GU3HYECKUX TIPOIIECCOB BAaKyYyMHOH OJEKTPOHUKH U  KYJIBTypOH
HAay4yHOIO0 MCCIIEOBAaHMUS, B TOM YHCIIE C HCHOJIb30BAHHUEM HOBEHILMX
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTHIA.

5. le/leM pPe3yJbTaTOB BBINNOJHECHUS IIPAKTUYCCKUX 3aAaHui

Pe3ynbTrarhl BRIMOMHEHHUS MPAKTUYECKUX 3aJaHUi 0()OPMIIIIOTCS
B BHJIE OTYETA. 3a BBINOJHEHHE KaXJOr0 3aJaHusl INpernojaBareib
BBICTABJIIET AaCMMPAHTy OLEHKY IO nATudaiupHOM cucteme. OleHka
BBITIOJTHEHUSI 33JJaHUsSI CKIIQJBIBAETCS C BECOBBIMH KOd(PPUIIMEHTaMU U3
5-0aJUIbHBIX OLEHOK MO CJICAYIOMIMM KPUTEPHSIM:

1. Bpems BbimonHeHus 3afaHus. PuKCHpyeTCs C MOMEHTA
NOJlydyeHUsl 3aJaHusl J0 MOMEHTa caadu otdera. M3mepsiercs B
acTpoHOMHYeCcKUX 4Yacax. CpaBHUBaeTCs C HOPMAaTUBHBIM BpPEMEHEM
BhITIONIHEHUS. BecoBoit koaduimenT onenku - 30%

2. TlomHoTa ¥ NPaBWIBHOCTh pEaIU3allMd  AJITOPUTMOB,
IPEIyCMOTPEHHBIX 3aJaHMeM. OKCIIEPTHas OLIEHKAa IperoiaBaTes.
Bxuiag B uToroByro oneHky acnupanra — 50%.

3. AKKypaTHOCTh MPHU COCTaBIIEHWU OTYeTa. BKiaa B UTOTOBYIO
oneHKy acnupanTa — 20%.

Bo Bpewmst npuema BbIIIOTTHEHHOW pabOThI IPETo1aBaTesb BIPABE:

- TpebGoBarb y acnupaHTa JI€MOHCTPAllMM  BBIIOJIHEHUS
aJTOPUTMOB.

- CaMOCTOSITENIBHO IIPOM3BOANTH MAaHUIYISILIMK C IPOTPaMMHBIM
o0ecrieueHreM, He U3MEHsISI er0 KOH(PUTypaIuIo.

- TpeGoBarp y acupaHTa peaan3aliy aIrOpUTMOB.

[IpenonaBarens MODKEH OOBABUTH ACHUPAHTY IOCTABICHHYIO
€My OLEHKY 3a BBINOJIHEHHME 33JaHMs, a B CIy4yac BO3HUKHOBEHUS
HENOHUMaHus, OOBSICHUTh NMPUYMHBI €€ BhICTaBlIeHUS. B ciydae, eciu
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OlLIEHKa HWXe 4 0a/uloB, acCMpaHT MMEET IPaBO MOBTOPHO NPEIbSBUTh
UCTIpaBJICHHBIN OTYET, HO HE OoJiee IBYX pas.

IIpu 3TOM [UI1 BBIUUCIIEHUS OLEHKM BpeMs, 3aTpadyeHHOE Ha
UCTIpaBJICHUE, TPUOABIIAETCS K 00IIEMY BPEeMEHH BBITIOTHEHUS 33/1aHusl.

OTueTbl O BBINOJHEHUM MNPAKTUYECKUX 3aJaHUN COXPAHSAIOTCS
IpernojaBaresieM 0 KOHIAa y4eOHOro roja.

BbicTaBneHHas oOlLleHKa BIMAET HAa OLEHKY aclupaHTa IpU
BBICTABJICHUU UTOIOBOM OLIEHKH 32 IPAKTHUUECKUE 3aHSTHSL.

J1o KOHIIa ceMecTpa aCIIMPaHT JOJDKEH IMOIYYUTh OLEHKY 110 BCEM
3a/laHusIM, IPETYCMOTPEHHBIM HACTOSALIMMM yKa3aHUSMHU. 3a padoThl,
pe3ylIbTaThl  BBINOJIHEHUS  KOTOPbIX  HE  OBUIM  NPEIbSBIEHBI
IIPENO/IaBaTell0 Julsl OLICHMBAHUA, BbICTaBiseTcs oueHka 0 (Hynb)
0ayu10B. ACHMpaHTbl, MMEIOLIME HTOTOBYIO OLIEHKY 3a IpPaKTHYECKHE
3aHATUA HUXKE 3 0aJIJIOB, K Cllaue 3a4eTa M0 MPEJMETY He JOIIYCKarOTCs.

6. 3agaHus 1J19 NPAKTHYECKUX 3aHATHI

3anaHus  BBINOJHAIOTCS — mocienoBarenbHo. Ilpucrymare K
CIIELYIOIIEMY 3aHATHIO aCIIMPAaHT MMEET IIPaBO, TOJIBKO MPEIbSBUB IS
OLICHUBAHUs PE3yJbTaT BBIIIOIHEHUS IPEABIAYIIETO 3aJaHHUs.

HaunmeHoBaHMe MPAKTUYECKUX 3aHATUM (CEMUHApPOB) MPUBEIECHO
HIDKE:!

1. Hcropuueckue  acmeKkTbl  pPa3BUTHS  OMUCCUOHHOU
AIEKTPOHUKHU. TeHIEeHIMH pa3BUTUSA IUIA3MEHHOW M BaKyyMHOH
anekTpoHukH. Kiaccupukanus ycTpolCTB 3MUCCHOHHON 3J€KTPOHUKH,
UX XapakTepUCTUKM M  NpPEJHA3HAYEeHUE B  PAJUOTEXHUYECKHUX
YCTPOMCTBAX U CUCTEMAX CBS3U — TPYAOEMKOCTb 6 4acoB.

2. OMHCCHOHHASI ANEKTPOHUKA TepMOlIEKTPOHHAs AIMHUCCHSL.
®DOTONIEKTPOHHAA  dMUCCUA. BTopuuHas  JJIEKTPOHHAsE  OMUCCHS.
ABTO3JIEKTPOHHAs! IMUCCHUS — TPYILOEMKOCTh 6 4acoB.

3. TepMoanekTpoHHAsE SMUCCHSI, (OTOINEKTPOHHAS IMHCCHUS,
BTOPHUYHAsI YMUCCUS — TPYAOEMKOCTb 4 yaca.

4. JIMOMHBII  IIPOMEXYTOK, BAKyyMHBII W HOHHBIU
dboTornemeHT, MHOTOKackagabie DY — TpynoeMKocTh 4 Jaca.

S. JIBM>KEHUE 3apsDKEHHBIX YAaCTHIl B DIEKTPUYECKOM W
MarHUTHOM IIOJISIX — TPYOEMKOCTHh 4 Jaca.

8



6. Tneronuii pa3psia — TPYAOEMKOCTh 6 4acoB.

1. Metonbl VHAMBUIYAJIbHBIX TEOPETUYECKUX "
SKCIIEPUMEHTAIBHBIX ~ HCCJIEIOBAHMUM,  MHTErpauus B HaydHOE
Co00I111eCTBO, OpraHu3anus padoThl HCCIENOBATENBCKOIO KOJUIEKTHBA.
[Topsimok  BBITIOJIHEHHSI Hay4dHO-HMCClieqoBarebckux pador (HUP).
Pesynsrarer HUP. Hayunas stuka. KyneTypa HaydHBIX MCCIEIOBaHUNA —
TPYLOEMKOCTbH 6 4acOB.

8. Opranuzanys NpernofaBaTebCKOM JESTENbHOCTH (BUIBI
KOHTAKTHON paboThl, OpraHu3als caMOCTOSTENbHON paboThl, y4yeOHO-
METOIMYECKOoe OOecreueHue, MeJaroruka M Icuxonorusi). VcTouHuku
OCHOBHBIX 00pa3oBaTeNbHBIX MPOrpaMM BhHICIIErO 0Opa3oBaHHsS B
obmacT BakyyMHOH anekTpoHukd. (OOpa3oBarenbHbIE CTaHIAPTHI,
npodeccuoHalIbHBIE OTPACcIeBbIe CTAHAAPTHI — TPYIOEMKOCTh 4 Haca.

7. Bubnauorpadguyecknii CHuCoOK

OcHnognas numepamypa

1. ®opBakyyMHble IUIa3MEHHbIE MCTOYHUKU  DJIEKTPOHOB
[OnexTponHblil pecypc]: Monorpadus / bBypnosunun B. A., Knumos A.
C., Menosuuk A. B., Oxkc E. M., IOmkos 0. I. - 2014.: Hayuno-
oOpazoBarenbHbii mopTan TYCVYP, https://edu.tusur.ru/monographies/15.

2. IlpumeneHue @QoOpBaKyyMHBIX IJJa3MEHHBIX HCTOYHHKOB
DIIEKTPOHOB i OOpabOTKU AWANEKTPUKOB: [DIEKTpOHHBIA pecypc]
Momnorpadus / Kmumos A. C., Menouuk A. B., IOmxoB 1O. I'., TronbkoB
A. B., 3ennn A. A., Kazakos A. B., 3onoryxun /I. b. - 2017.: HayuHo-
o0Opa3oBareinbHbIN nopran
TYCYVP, https://edu.tusur.ru/monographies/89.

3. IlymxkapeB, A.W. I'eHeparus mydkoB 3apsK€HHBIX YacTHIl B
JUOJaX CO B3PBIBODMHUCCHOHHBIM KaroJOM [DIIEKTpOHHBIN pecypc]:
moHorpadus / A.W. Ilymxkapes, FO.U. Wcakosa, P.B. Cazonos, I.E.
XononHas. — DNEKTpoH. 1aH. — Mocksa : @usmanut, 2012. — 235 c.:
B Ipyrom mecte, https://e.lanbook.com/book/48309.

Jlononnumenvuas rumepamypa
1. CwmupnoB, C. JI. Ilemarormka ¥ TCHXOJOTHUS BBICHIETO
00pa3oBaHMs: OT JAEATEIBHOCTH K JIMY- HOCTHU: YueOHOe mocobOue st
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https://edu.tusur.ru/monographies/15
https://edu.tusur.ru/monographies/89
https://e.lanbook.com/book/48309

By30B / C. JI. CMupHOB. - 3-¢ u3a., crepeotun. - M. : Akanemus, 2007. -
393 c. (manuume B oubiamoreke TYCVYP - 5 ak3.)

2. JpsaxonoB, B.II.  CepxckopocTHasi  TBEpAOTEIbHAS
anektponuka. T. 2: [Ipubopsl crienuanbHOrO Ha3HAYCHUS [ DIEKTPOHHBIN
pecypc] / B.IL. JIpsikonoB. — OnekTpoH. aaH. — Mocksa : JIMK Ilpecc,
2013. — 576 c.: B npyrom mecte,https://e.lanbook.com/book/9122.

3. Janunos, B.I. Maremarnueckoe MOAEIMPOBAHUE SMHUCCHH U3
KaTOJIOB MaJIbIX pa3MepoB [DnekTpoHHsbIi pecype| / B.I. Jlanunos, B.1O.
Pynues, P.K. l'aiinykoB, B.1. KpeTtoB. — OnekrpoH. maH. — Mockaa :
Iopsiuass  nunus-Tenekom, 2014. — 232 c: B  gpyrom
Mmecre, https://e.lanbook.com/book/63225.

Obsi3amenvHhvle yuebHO-MemoouyecKue nocoous

1. OcHOBBI Hay4YHO-HCCIIEIOBATEILCKON JEATEIBHOCTH: Y4yeOHoe
nocobue mo mucrumnHe «HaydHo-mccnenoBarenbekas IesiTeIbHOCTD
it oOyvaromuxcst B acnupantype / [I. B. Ozepkun, E. M. IlokpoBckas -
2018. 187 C.: Hayuno-oOpa3oBarenbHblit nopTranl
TYCYVP, https://edu.tusur.ru/publications/7831
WU3MCHUTH YIIAJHUTh

2. VHpopmalMoHHBIE U ANEKTPOHHBIE PECYPChl B OpraHU3allvd
Hay4yHbIX  MCCIelOBaHUM:  Y4yeOHO-MeTonuyeckoe mocodue 1o
MpaKTUYECKON M camocrostenbHor padore / E. M. ITokposckas - 2018.
13 c.: Hayuno-o6pa3oBarenbHbIi nopran
TYCYP,https://edu.tusur.ru/publications/7289
WU3MEHUTH YIIATHUTh

3. O camocrosTenbHOM pabore olOywaromuxcs B OakanaBpHare,
CHEeIMaIUTeTe, MarucTparype, achnupaHrype: Y4eOHO-METOIUYEeCcKOoe
nocobue / C. B. Menuxos, B. A. Konorpusos - 2018. 9 c.: HayuHo-
obpazoBarenpHbI opTan TYCVYP, https://edu.tusur.ru/publications/7627
W3MEHUTH YIaIUTh
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Hpuioxkenue 1
Bonpocwi 3auema

1. CoBpeMEeHHOE  COCTOSSHUE W  NEpPCHIEKTUBBl  Pa3BUTHUS
BAKyYMHOH DJIEKTPOHUKHU.

2. Kimaccudukanus ycTpoiCTB BaKyyMHOM 3JIEKTPOHUKH.

3. 0030p yCTpOWCTB BaKyyMHOH JJIEKTPOHUKH M HUX MECTO B
PaIMOTEXHUYECKUX YCTPOICTBAX M CHCTEMaX CBS3H.

4.91eKTpOHHAS] SMUCCHSL.

5. OCHOBBI 2JIEKTPOHHOM TEOPHUH TBEPAOTO Tea.

6. TepMOaJIEeKTPOHHASI SMUCCHSL.

7. DNEKTPOHHBII MOTOK.

8. ®opMUpOBaHHE U TPAHCIIOPTUPOBKA AIEKTPOHHBIX TOTOKOB.

6. DIEKTPOHHBIC MYIIKU U TIPOKEKTOPHI.

7. llpumepbl  HCIONB30BAaHUSA  DIEKTPOHHBIX  IIYHIEK H
MPOKEKTOPOB B MPUOOpaX BaKyyMHOM 3JIEKTPOHUKH.

8. OnexkTpuyeckue€ M MarHUTHbIE CIOCOOBI  YIpPaBICHUS
IUIOTHOCTBIO M CKOPOCTHIO AIIEKTPOHOB.

9. TlpeoOpa3zoBaHuEe SHEPTHM HIIEKTPOHHOTO MOTOKA B JPyrue
BU/JIbI SHEPTUU.

10.  DOddexrsl  B3auMOmEUCTBUS  (KAaTOAOJIOMHUHHUCIICHITHS,
KaTOI0YCUJIEHHE, PEHTT€HOBCKOE U3JIyYE€HUE, HATPEB).

11. MoHn30BaHHbIN ra3 U Mia3Mma.

12. OcHOBHBIE METO/IbI TEHEPALINH TIIA3MBl.

13. Tunsl ra30BBIX pa3psIoB.

14. DMHCCHOHHBIE CBOMCTBA I1a3MBbl.

15. JlnarHocTHKa apaMeTpoB IIIa3MBbl.

16. [IpumeHeHre 1Ia3Mbl B 3JIEKTPOHUKE.

17.ABTOR/EKTPOHHAS] SMUCCHSI.

18. BTopn4HO-31€KTPOHHAs IMUCCHUS.

19. ®oTORNEKTPOHHAS SMUCCHS.

20. ITorenuanbpHbIN Oapbep.

21.  Maremarnueckue  MojenM  (PU3MYECKUX  SBICHHM,
OTIPEACTSAIONUX MPUHIUIBI (PYHKIIMOHUPOBAHHS YCTPOICTB BaKyyMHOMN
AIIEKTPOHUKH.

11



22. TexHomorHYeCKHEe TPEOOBaHUS K TEXHUYCCKHUM IapameTpam
COBPEMEHHOM JIEMEHTHOM 0a3bl BAKYYMHOU AJIEKTPOHHKH.

23. Metonabl WHIWBUTYaTbHbBIX TEOPETHUYECKUX u
AKCIIEPUMEHTANIbHBIX ~ MCCJICIOBAaHUM,  MHTErpaluss B  Hay4dyHOE
c000111eCTBO, OpraHu3anus padoThl UCCIEA0BATEIHCKOTO KOJIJIEKTHBA.

24. TlopsimoK BBHIMOJHEHUS HAay4YHO-HCCIEIOBATEIBCKUX PadOT
(HUP).

25. Pesynpratet HUAP.

26. Hayunas sTukKa.

27. KynpTypa Hay4HBIX UCCIIEIOBAHUI.

28. OpraHmzainus TpernoaBaTeIbCKOW JeATEeIbHOCTH (BHJIbBI
KOHTaKTHOW pabOoThl, OpraHu3anus CaMOCTOSTEIILHON paboThl, yueOHO-
MeTou4Yeckoe o0ecreueHne, earoruka u ICUXoJIOTHs).

29. IcTOYHUKH OCHOBHBIX 00pa30BaTeNIbHBIX MTPOrPaMM BBICIIIETO
00pa3oBaHUs BAKyYyMHO 2JIEKTPOHUKH.

30.  OOpaszoBaTenbHble  CTaHAAPTHI,  NPOECCHOHATIbHBIE
OTpacieBbl€ CTAaHAAPTHI.
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puioxkenue 2
Tecmoeble 3a0arHus

1. DkcnepumeHT, B  KOTOPOM  3a/IeHCTBOBaHbl  TOJBKO
MaTeMaTHYECKUE U/UIH UMUTALMOHHBIE MOJICNIN, HOCUT Ha3BaHHE:

a) GU3MUECKOro SKCIEPUMEHTA;

0) MaTeMaTHYECKOTO IKCIIEPUMEHTA,;

B) TEXHMUYECKOTI'O IKCIIEPUMEHTA;

I') BBIYUCIUTENBHOTO 3KCIIEPUMEHTA.

2.  CpeactBa  MaccoBOM  KOMMYHHUKAI[Md  BBIIOJIHSIOT
COLMANTU3UPYIONIUE (YHKITUH:

a) COLMAIbHO-HPABCTBEHHYIO;

0) COMATBLHO-ICTCTHUCCKYIO;

B) COLIMAJIbHO-?MOLIMOHAJIbHYIO;

I') pEKpPEaTUBHYIO, PEIaKCAUOHHYIO;

1) KOMMYHUKaTHBHYIO.

3. Buasl conumanuszanuu, B IpOLECCE KOTOPBIX MOJIOAEKD
YCBaMBAaET COLIMATIbHBIE POJIU:

a) CTUXMITHAs, HAaIpaBJsieMasi, KOHTPOJUpyeMasi;

0) 10Tpya0Bas. TPYI0Basl, HOCIETPYAOBAs;

B)  MojopojeBas, ceMeilHO-ObITOBas,  MpodeccCHoHaTbHO-
TpyZAOBasi, CyOKyJIbTypHO-TPYIIIOBas;

') WACHTUQUKALMS, UHIUBUAYaTIH3aus, IepCOHATN3aIus.

4. CaMoCTOATENBHOE OCO3HAHHOE HAxXOXKIACHHE CMBICIIOB
BBIMOJHAEMOW paboThl U BCEH JKU3HENEATENbHOCTH B KOHKPETHOMN
KYJBTYPHO-MCTOPUYECKOH (COIMAIbHO-I)KOHOMHUYECKONW) CUTYyalluu -
3TO...

a) npodeccuoHaIbHBIN BHIOOD;

0) npodeccnoHaNbHBIN IJIaH;

B) npodeccuoHaNbHbIi 0TOOD;

r) npoeccnoHanbHOE CaMOOIIpeIeTICHHE.

5. KakoMy 3aKoHy NOQUMHSIETCA PACIPENEICHUE NIEKTPOHOB IO
CKOpPOCTSIM ?

a) 3akony bonbumana;

0) 3akoHy MakcBea;
13



B) Ilo 3akony CtoneToBa

4) Ilo 3akony DiHIITEHHA

6. Kakas ayieKTpoHHas MylIKa CYATACTCA BHICOKOIIEPBUAHCHOM?

a) 3HaueHwue nepBeanca menbine 10-9 A/B3/2;

0) 3nauenue nepseanca oospmre 10-8 A/ B3/2;

B) 3HaueHue nepeanca Menbine 10-6 A/B3/2;

r) 3HadeHue nepseanca 6onbire 10-6 A/ B3/2;

7) llog KkakuM yIIOM K ONTHYECKOM OCH  pa3sMEIleH
yIpaBIAOUIMA 31eKkTpoa B nymike [Tupca?

a) 30 rpagycos;

0) 60 rpamycos;

B) 67,5 rpagycos;

r) 45 rpagycos.

8. Ilo kakoMy 3aKOHY U3MEHSETCS TOK JIEKTPOHHOM MYIIKU?

a) [1o 3akony crenenu «3/2»;

0) I[To 3akony creneHu «5/2»;

B) Ilo 3akony crenenu «1/2»;

r) 1o 3akony «7/2»;

9. Kakoe wu3nydyeHue Ha3bIBAlOT TOPMO3HBIM PEHTI€HOBCKUM
u3yyeHuem?

a) Mznyuenue, CBA3aHHOE C B3aHMMOJACHCTBHEM YCKOPEHHBIX
AIIEKTPOHOB CO CBOOOIHBIMH U CBSI3aHHBIMH JJIEKTPOHAMHU KPHCTAILIA;

06) MW3znydeHue, cBA3aHHOE C B3aMMOJCHCTBHEM MEUIEHHBIX
AIIEKTPOHOB C MOJICKYJIAMH Ta3a;

B) H3nydeHue, CBA3aHHOE C B3aMMOJCHCTBHEM MEJIEHHBIX
SIIEKTPOHOB C IEKTPOHAMH KPUCTAILIA;

r) HMsnyuenuwe, cBs3aHHOE C B3aUMOJEHCTBHEM YCKOPEHHBIX
AIIEKTPOHOB CO CBOOOJHBIMH U CBSI3aHHBIMH JIEKTPOHAMH KPHCTAJLIA.

10. Kakoe wu3nmydeHHe  Ha3bIBAIOT  XapaKTEPUCTHUYECKUM
PEHTI€HOBCKUM U3ITy4YeHUEM?

a) l3nyudeHue, CBsI3aHHOE C B3aHUMOJEHCTBHEM YCKOPEHHBIX
SIIEKTPOHOB B TIIYOMHE aTOMOB, C TPUHAIIICKAIIMMHA UM JIEKTPOHAMH,

6) MW3znydeHue, cBA3aHHOE C B3aMMOJECHCTBHEM MEIJICHHBIX
AIIEKTPOHOB C IEKTPOHAMH KPUCTAILIA;

B) HM3mydeHue, CBA3aHHOE C B3aMMOJCHCTBHEM MEJICHHBIX
AIIEKTPOHOB C MOJIEKYJIAMH Ta3a;
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r) WsmydeHue, CBSI3aHHOE C B3aUMOJICHCTBHEM YCKOPECHHBIX
AIIEKTPOHOB B TITYOMHE aTOMOB, C IPUHAICIKAIIMMH UM DIIEKTPOHAMHU.

11. Ilpu kakoM THUIME CTOJKHOBEHUM HaJCTAIOMMUN SJIECKTPOH
NIEPEJAET CBOIO PHEPTHIO AIEKTPOHY KpHUcTasuia?

a) Ypyroe CTOJIKHOBEHUE;

0) Takux coymapeHuil He CyLIECTBYET;

B) IIpu Bcex THMax CTOJIKHOBEHUH;

r) Heynpyroe cronkHoBeHue.

12. Ilpn xakoM THIME CTOJKHOBEHHH HaJETAIOUIUN 3JIEKTPOH HE
NIEPEJAECT CBOIO PHEPTHIO AIEKTPOHY KpHUcTasuia?

a) Heymnpyroe cToikHoBeHuUe;

0) [Ipu Bcex BUAAaX CTOJIKHOBEHUI;

B) Takux coymapeHuil He CyIECTBYET;

r) Yopyroe cToJIKHOBEHUE.

13. Ha3oBuTe OCHOBHYIO XapaKTEPUCTUKY KaTo/a.

a) 3aBUcUMOCTh 3¢ (eKTUBHOM pabOTHI BBIXOJAa OT Marepuala
KaToza;

0) 3aBHCHMOCTbH TOKAa SMUCCHH OT CII0C00a HarpeBa Karona;

B) 3aBucuMOCTh 3(G(EeKTUBHONH pPadOTHI BBIXOAA OT TOJIIUHBI
KaToza;

) 3aBUCUMOCTb TOKa SMUCCUU OT TeMIIEpaTyphl Karosa.

14. Jlns kakuxX KaTo[OB MpPHUMEHSIETCS MapaMmeTp JA0ImycTUMas
MJIOTHOCTh KaTOJIHOTO TOKa?

a) Jlns manTaH-O00pUAHBIX KAaTOOB;

0) Jl71s1 akTHBUPOBAHHBIX KaTO/IOB;

B) J1)1s1 HEAaKTUBHPOBAHHBIX KaTO/IOB;

r) Jl71s Bcex TUIOB KaTOOB.

15. Kakoii a/IeKTpOHHBIH My4OK CUUTAETCS NapaKCHAIbHBIN?

a) Ecnu TpaekTopuu 31eKTpOHOB Mapalljie/ibHBI;

0) OTCyTCTBYEeT CUMMETPHSI OTHOCUTEIHFHO ONTUYECKOM OCH;

B) PaccTosiHue oT onTHyeckoil ocH 10 KpaitHEero 3JIeKTPOHa MHOTO
MEHBIIIE KBaJIpaTra 3TOr0 PACCTOSHHUS.

r) PaccrossHre 0T onTHYECKOM OCH 10 KpAalHETO 3JEKTPOHA MHOTO
0oJIbIIe KBaJlpaTa 3TOro pacCTOSHUS.

16. UYro mpencraBnser  co0OM  ANEKTpOHHas — IyIIKa

ocruiuiorpaguIecKkux Tpyook?
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a) CuMMeTpuYHas JTMH3A;

6) UmMmepcroHHas JIHH3a;

B) KBagpynosnbHas nuH3a;

r) UMMepcrOHHBIN 0OBEKTHB.

17. B kakoM U3 yKa3aHHBIX NMPUOOpaxX MPOUCXOIUT MTHOBEHHOE
npeoOpa3oBaHNe BUJMMOTO U300paKEHHs B AIEKTPUUYECKUI curHan ?

a) MxoHOCKO;

6) CynepopTHKOH;

B) BunukoH;

r) duccekrop.

18. B KaKoM nepeaaronei TpyOKe MIPUMEHSIETCS
HOJTYIPOBOJAHUKOBAsE (POTONIPOBOAINAS MUILICHD ?

a) MikoHOCKOI;

6) CynepopTHKoH;

B) duccekrop;

r) Bunukos.

19. Kakoii Tun pa3psjia Ha3bIBa€TCsi CAaMOCTOATEIIbHBIM ?

a) Paspsn, KOTOpeIE MOXET CYIIECTBOBaTh TOJBKO TIPH
BO3/ICMCTBUM BHELTHETO HOHU3UPYIOUIETo (pakTopa;

0) Pa3psin, KOTOpPBI MOXKET CyIIECTBOBATh 0€3 IIEKTPHUYECKOTO
OIS

B) Pa3psin, KoTOpBIi MOXET CyHIECTBOBATh TOJBKO MPH HATUYUHU
BHEIIIHET0 JIEKTPUUECKOT0 MOJIS;

r) Pa3psan, KoTOpblii MOXET cCylecTBOBarb 0e3 BO3AEHCTBUS
BHEIIIHEr0 HOHU3HUPYIOLIETo (akTopa;

20. Kakue cuctembl OTKIOHEHUS MMEIOT OOJBIIMN YaCTOTHBIN
nuanasoH ?

a) MarnuTHsIe;

6) KBagpynomnbHble;

B) DJIEKTPOCTAaTUUECKHUE;

r) Maraurocraruyeckue.
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