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Mporpammy avcumnnnHbl padpaboTan(a)(n) rnaBHbI MHXeHep npoekTa JlyHes V.B. ®epepanbHbiit
LEHTP KOMNEKTUBHOIO MoNb30BaHNS PU3NKO-XMMUYECKUX NCCNefoBaHWI BEWECTB U MaTtepranos
MpuBonxckoro ®enepanbHoro okpyra KOY , Lounev75@mail.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI
Llenb ocBoeHusi amcumnnuHbl "dusmnyeckas 3neKTPoHNKa" COCTOUT B 03HAKOMNIEHMN C:

- om3myeckMin npoueccamu, NPONUCXoaaWwmMm Npu aMUCCUM 3aPAXKEHHbBIX YACTUL, C MOBEPXHOCTU
TBEpObIX Ten,

- C 3aKOHaMU OBUXEHNS 3TUX YacTuUL, B BakKyyMme 1 rase nof AeNCTBMEM 3NEKTPUYECKUX N MArHUTHbIX
rnonen,

- C npoueccamun, NPOUCXOASAWNMIA B TBEPLbIX TENax Npu ABUXEHUM B UX OKPECTHOCTW NMOTOKA
3apsAXEHHbIX YacTuL,;

- C UICMONIb30BaHNEM 3TUX SABNEHUNA npwn co3naHnn pasinyHbIX SNEKTPOHHbIX I'IpI/I60pOB, B oBnageHunn
MeTooaMn pacHeTa OCHOBHbIX NapaMeTpoB ﬂpI/I60pOB BaKyyMHOVI SNEKTPOHUKN.

2. MecTO AMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

[aHHas yyebHas oncumnnnHa BktodeHa B pasgen "B1.B.0B.5 OucumnnmHel (Mooynn)" OCHOBHOWA
obpasosaTtenbHoi nporpammbl 10.03.01 NHopmaumoHHas 6e30nacHOCTb N OTHOCUTCS K
avcumnnnHam no Bolbopy. OcBamBaeTcst Ha 4 Kypce, 7 CEMECTP.

Kypc npenHasHayeH ona cTyneHToB 4 Kypca, 7 ceMecTp
B63.6.12 NMpodeccnoHanbHbIn LKA
Ins ocBOEHUS aucUMnAnHbI "Puranyeckas anekTpoHrka" HeobxoamMbl 3HaHUS No kKypcam: "OCHOBbI

panmoanekTpoHukmn”, "MonekynsipHas puamka”, "9nekTpmyecTso u marHetmam", "Konebanus un
BOJ/HbI".

OcBoeHMe JaHHOW OUCUMUMNINHDI (MO,D,YJ'IFI) HeobxoauMo Kak npegwecTeyrowee Ond Kypcos:

"Paonochmanka n anektpoHuka", "OnektpoanHamuka CBY", "PaanotenekoMMyHNKaLNOHHbIE ceTn”,
"dusunka onManeKTpukos".

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNNn:

Pacwmndpposka
Lincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
OrK-1 CNOCOBHOCTbLIO K OBNaaeHnio 6a3oBbiMU 3HAHUSIMU B 06nacTu
(npodheccunoHanbHble MaTeMaTuKN N eCTECTBEHHbIX HayK, UX NCMONb30BaHWIO B
KOMMNEeTeHL M) NPOdEeCCMOHANbHON OeATENbHOCTU

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:

1. QONXeH 3HaThb:

- YCNOBUSA BO3HUKHOBEHUS 3MUCCUM C NMOBEPXHOCTU TBEPAbIX T€N, OCHOBHbIE BULbI SMUCCUM N UX
3aKOHbl;

- 0COOEHHOCTY OBUXEHUS 3aPSXKEHHbIX YaCTULL B ANEKTPUYECKMX U MAarHUTHbIX NONSX, MeToabl 1
BO3MOXHOCTU (POKYCMPOBKYM 1 yNPaBNEHMS MOTOKOM 3apsSi)XKEHHbIX H4acTuu;

- YCTPOWCTBO M 0COOEHHOCTM SNEKTPOHHBIX NPUOOPOB, NPeaHa3HAYEHHbIX A5 OTOOPaXEHNS 1
npeobpasoBaHns M30O6paxxeHnii, a TakxXe Ons YCUNEHUsl, FeHepUpPoBaHus 1 npeobpasoBaHus
9NEKTPUYECKMX CUTHASOB.

2. DONIXEH yMeTb:
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- paccynTbiBaTb OCHOBHbIE NapaMeTpbl BAKYYMHbIX 3NIEKTPOHHbIX NPMOOPOB;

- oLeHMBaTb 06/1aCTV NPUMEHEHUS BaKyyMHbIX MPMOOPOB PasfnyHbIX TUMOB.

3. [oONnXeH Bnaneth:

MONYYEHHbIMM 3HAHWSMW 4151 PAKTUYECKOro MPUMEHEHUS B HAy4YHO-UCCNenoBaTENbCKOM paboTe.
4. nonXxeH OEeMOHCTPUPOBAaTb CNOCOOHOCTb U FOTOBHOCTb:

pewartb 3a4a4u BakyyMHO U OM3NYECKON 3NEKTPOHNKIM, pa3bupaTtbCcsi B TEOPETUHECKUX U
NPaKTMYECKUX OCHOBAX CO34aHMsl COBPEMEHHbIX MPUOOPOB OM3NYECKON U TEXHUHECKOM
3NEKTPOHUKMN.

4. CTpyKTypa u cogepxaHve AUCLUMNUHBI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS AUCLUMMIUHDI: 3a4€eT B 7 CeMecTpe.

CyMMapHo no AucumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AoMnycka K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyeckui NnaH AMCLUMNAUHBI/MOOYNSA

Buabl n yachbl
ayauTOpHOM paborThbl,

Pasnen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp c';;‘:‘ﬁ:ﬂal (B yacax) TeK"’(":)"':Te g;c;prl
Monyns P MNpakrtu-|Na6opa- P
Nekuun| yeckue | TOpHbIE
3aHATUSA| paboThbl
1 Tema 1. Obwee nNoHsATNE O v 1 5 0 0
BaKyyMHbIX npubopax.
Tema 2. Buabl aneKTpoHHOM Pedoepar
2. aMumccum. / 2 2 0 0
3 Tema 3. [IBnXeHMEe 3neKTPOHOB B v 3 5 0 0

" |cTaTn4eckumx nonsx.
Tema 4. NpoxoxgeHve Toka B

4. BAKYYME. 7 4 2 0 0
Tema 5. NpuHUMNbI
5. [anekTpocTaTn4eckom gpoKyCnpoBKHU 7 5 2 0 0 Konnoksuym
SNEeKTPOHHOro NoToKa.
Tema 6. Ocumnnorpaguyeckas
6. Tpy6Ka. 7 6 2 0 0
Tema 7. ®dursnyeckme npoLecchl B
7. [ra3oBom paspsaae. Mpnbopbl CBY 7 7 2 0 0
nvanasoHa.
8. Tema 8. OTpaxarenbHblii n v 8 5 0 0

MPONETHBIA KINCTPOHDI.

Tema 9. MarHeTpoH. Jlamnbl 6eryuwei Konnoksuym
9l obpaTHOW BOSHBI. / 9 2 0 0
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Tema 10. Pabota 1. VccnenosaHune
10.|HEKOTOpPbIX 3NEMEHTOB BOJIHOBOAHOWA 7 10 0 0 6
TEXHUKN

Tema 11. Pabota €2. VIamepeHue
ON3NEKTPUYECKUX KOHCTaHT B
11.|0eunmMeTpoBOM 1 CAHTMMETPOBOM 7 11 0 0 6
AnanasoHax ¢ NOMOLLbIO
N3MEPUTENbHON NUHUK

Tema 12. PaboTa €3. NamepeHne
12.|0M3NeKTpNYeCcKNX KOHCTaHT 7 12 0 0 6
reTeporeHHbIX ONaNeKTprUKoB

Tema 13. Pabota €4. ccneposaHue

13.|MarHMToynpasnsaemMoro oTBETBUTENS 7 13 0 0 6
Tema 14. Pabota €5. Odhdoekt
14. dapanes 7 14 0 0 6
Tema 15. Pabota €6. BpemeHHas
15. ON3NeKTprYecKas CrekTpocKonums / 15-16 0 0 6
Tema . IToroBas goopma KOHTpOns 7 0 0 0 Sauer
Wtoro 18 0 36

4.2 CopepxaHvue JUCLUMNUHDI
Tema 1. O6LLEe NOHATUE O BaKYYMHbIX Npubopax.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

OcobeHHOCTN BakyyMHbIX Npunbopos. ObLlwee yCTPONCTBO U kKnaccudprkaums BakyyMHbIX Mpubopos.
SHepreTnyeckoe cTpoeHne Teepabix Ten. PaboTa Bbixoaa. MeToabl yMeHblweHUs paboTbl Bbixoaa.

Tema 2. Buabl 3neKTpOHHOW aMMUCCUM.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

TepMoanekTpoHHas amuccusi. TepMokaTopl, X KOHCTPYKLUMS U xapakTepunctuku. ddgpdoekt WoTTku.
dOTO3NEKTPOHHASA SMUCCUS 1 ee 3aKOHbl. BTopuyHas anekTpoHHas ammnccusi. ABTO9NEKTPOHHas
(anekTpocTatuyeckas) amMmuccus. 3aKoH CTeneHn "Tpex-BTopbiX". MiaeanbHas u peanbHas aHOLHAS
XapakTepucTrka anekTpoBakyyMHOro npubopa.

Tema 3. [1BUXeHUE 3NEeKTPOHOB B CTaTUYECKUX MONAX.
JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

LBuxeHvne 9NEKTPOHOB B CTATUYECKOM 3/1EKTPUYECKOM Mnone. LBunxeHune 9NIEKTPOHOB B
CTaTN4eCKOM MarHMTHOM rnosne. 3aKOHbl OBMXEHUS 9NNIEKTPOHOB B CKPELLEHHbIX 3JTIEKTPNYECKOM 1N
MAarHMTHOM Monsx.

Tewma 4. NpoxoxoeHne ToKa B BaKyyme.
NeKUuMoHHoe 3aHsiTne (2 yaca(os)):

HaBeneHHbI 1 KOHBEKLMOHHBIA TOK. CBSI3b HABEAEHHOIO M KOHBEKLIMOHHOMO TOKOB.
Knaccudpvkaumsi, obuwee ycTporicTBo U NPpUHUMN paboTbl 3NEKTPOHHO-NY4YeBbIX NPUOOPOB.
ONEeKTPOHHbI MPOXEKTOP.

Tema 5. MpuHUMNBI aneKTpocTaTUYEecKkon hoKyCUPOBKN 3/IEKTPOHHOrO NOTOKA.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):
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ONeKTPOHHbIE NMNH3bI. DNEKTPOCTATUYECKNE POKYCHPYIOLWME CMCTEMbI. [TPUHUMMLI MArHUTHOM
POKYCMPOBKM SNEKTPOHHOr0 noToka. MarHUTHbIE GOOKYCHPYIOLLME CUCTEMbI. DNEKTPOCTaTMYECKNE
OTKJ/IOHSIIOWME CUCTEMbl. MarHUTHbIE OTK/IOHSIIOWME CUCTEMBI. HyBCTBUTENBHOCTb OTKNOHSIOWWEN
CUCTEMBI.

Tema 6. Ocuunnorpacpuyeckas Tpyoka.
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

TeneBunanoHHas Tpybka - knHeckon. PanmonokaunoHHas Tpybka. YCTPOMNCTBO M NpuHLUMN paboTol.
AnekTpoBaKkyyMHble POTO3NEKTPOHHbIE NPUBOPLI. POTOINEKTPOHHBIA YMHOXUTENb.
AneKkTPOoHHO-0NTUYECKNiA NpeobpasoBaTerb.

Tema 7. ®du3unyeckue npouecchbl B ra3oBom paspsige. Mpubopol CBY ananasoHa.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

["a3opaspsgHble NnasmeHHble naHenn. loHn3aumoHHas kamepa 1 CHeTYMKN MOHU3MPYIOLWEro
n3nyyeHns. MNMpuHumn gencteus npnbopos CBY nnanasoHa. Yron nponeta aneKTpoHOB.
JnHamunyeckoe ynpasneHne anekTPoHHbIM MOTOKOM. Moaynauusa no CKOpoCTH U Mo NIOTHOCTMW.

Tema 8. OTpaxaTtenbHbln U NPONETHbIN KUCTPOHDI.

JNleKLMoHHOoe 3aHsiTne (2 4yaca(oB)):

[MpyHUMN OeNCTBNSA, YCTPONCTBO M XapakTEePUCTUKN OTpaxartenbHOro KnmctpoHa. MNMpuHumn
LEeNCTBUSA, YCTPONCTBO U XapakKTEPUCTUKN MHOrOPE30HATOPHOrO NPONETHOrO KNUCTPOHA.

Tema 9. MarHeTpoH. Jlamnbl 6eryLien n o6paTtHON BOJHbI.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

MpyHUMN OencTBNS, YCTPONCTBO M XapakTepuUCTUKN MarHeTpoHa. [NpuHumn oencTens, yCTpoOMNCTBO U

xapakTepucTukin namn berywein n obpatHoi BonHbl. Katoapl CnvHAaTta. Vix npuMeHeHne B BaKyyMHO
MUKPO3NEKTPOHNIKE.

Tema 10. Pabota €1. UccnepoBaHue HEKOTOPbIX 31IEMEHTOB BOJTHOBOAHOWN TEXHUKMN
naboparopHas pabora (6 4aca(oB)):

PaboTa BbINONHAETCA HA OOHOW U3 ABYX N3MEPUTENbHbIX BBICOKOYACTOTHbBIX YCTAHOBOK
CaHTUMETPOBOro WM OeLUMMEeTPOBOro ananasoHa BoJiH. BbICOKOYaCTOTHbIN TPaKT KaxXdowm
yCTaHOBKMN COBpaH Ha BOHOBOAE NMPSAMOYrONbHOrO CEYEHUS U COCTOMT, B OCHOBHOM, 13
BO30yxaarowein BONHOBOAHOW rON0OBKN C MEPEXOAOM Ha KOAKCManbHY NMHNIO, BONHOBOAHOM
N3MEPUTENbHON NMMHUK, MOMNOLWAIOLWEr0 HOXEBOIO 0CNabuTeNns N OKOHEYHOro yCTPONCTBA, B
KauyecTBe KOTOPOro NpMMEHSeTCS cornacoBaHHas BONHOBOAHASA Harpyska (agcopbep) mnm
KopoTko3amblkarowas nnactnHa. K kaxaow yctaHoBke npunaraetcs Habop UHOYKTUBHBIX U
€MKOCTHbIX gunadoparm.

Tema 11. Pabota €2. UamepeHue onanekTpnyeckmx KOHCTaAHT B AELLMMETPOBOM U
CaHTMMETPOBOM Anana3oHax ¢ MOMOLLbIO U3MEePUTENIbHON NTUHUMN

naboparopHas pabora (6 4aca(oB)):

SKcnepmmeHTaanaﬂ 4acTb pa6OTbI COCTOMUT M3 OBYX 3TANOB: N3MeEpeHne ,D,VI3HeKTpI/I‘-IeCKOI7I
npoHMUAeMoCT B OEUMMETPOBOM Onana3oHe 4acToT, NAMepeHne BbiICOKOMNOTEPHbIX OAN3JIEKTPUKOB
METOOO0M HaCTUYHOr o 3anonHeHns ce4eHns BOJIHOBOAA Ha CBEPXBbICOKUX HaCTOoTax.

Tema 12. Pabota €3. U3mepeHue onanekTpnuyeckmx KOHCTAHT reTeporeHHbIX AUaneKTpukoB
naboparopHas pabora (6 4aca(oB)):

N3MepeHue napamMeTpoB reteporeHHbIX AVaNeKTPUKOB NMPOVU3BOAUTCS C MOMOLLLIO YCTAHOBKY,
cocTosIleln 13 reHepartopa, aTTeHioaTopa, pesoHaropa, AeTekTopa 1 uHaukartopa. B kayectse
VHAMKaTOPa MUCMOMb3YyeTCs MUKPOaMNepMeTp.

Tema 13. Pabota €4. UccnepoBaHue MarHUToynpaBnsieMoro oTBeTBUTENS

naboparopHas pabora (6 yaca(oB)):

B pabote paccmaTtpuBaeTcs noBeneHne qoepputoB B NEPEMEHHbBIX MArHUTHbBIX MOMSX, HEB3aMMHbIE
ABNEHNS B BONTHOBOAAX, CodepXXaluux oeppuTbl, NPUHLNN OEACTBUA U KOHCTPYKLUMS PeppuTOBbIX
BeHTVIﬂeVI, umnnnHopnyeckoro q)eppvnosoro CTep>XHA B NPAMOYro/ibHOM BOJIHOBOJE.

Tema 14. Pabota €5. ekt dapanes

naboparopHasi pabora (6 4aca(oB)):
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N3mepeHre NonsipnsaumoHHbIX XapakTepUCTUK 3N1EKTPOMArHUTHOM BOMHbI - €€ SMIUMTUYHOCTU 1
yrna noBopoTa NnpuMeHsIeTCsl B aHTEHHbIX U3MEPEHMSIX U MOXET OblTb NPOBEAEHO PSAOM CrocoboB.
B paboTe ucnonb3yeTtcsa NpsiIMoi MeToq onpeaeneHne Nonsipu3aLUmnoHHbIX XapakTepucTuk - MeTof,
NIMHENHO NONSIPU30BAHHOM aHTEHHbI, U CTaBUTCS 3adada onpeneneHust anaunTUYHOCTY U YrioB
NOBOPOTA B 3aBUCKMMOCTM OT MAarHUTHOIO MONSI, @ TakXe NPoBepKn HeobpaTUMocTu adpdoekTa
dapagnes. B yctaHoBke B kayecTBe ob6pasLa UCnonb3yeTcsl pepprToBbIi CTEPXEHD.

Tema 15. Pabota €6. BpeMeHHasi AManeKTpuyeckas cnekTpockonus
naboparopHas pabora (6 yaca(oB)):

ViaMepeHne KOMNNeKCHOM ONanekTpuyeckom npoHMLaeMoCTn NPON3BOAMTCA METOOOM BPEMEHHOM
ON3NEKTPUYECKOM CNEKTPOCKOMUU C MOMOLLBIO N3MepPUTENbHON cucTembl "[Aunons".

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITE/IbHOM paboTbl AUCLUMINHBI (MOLYNSA)

Hepe- Buabi Tpyno- KgJI-(I)TpT)IJ::IISI
Paspen Ce- ns CaMOoCTOSITe/IbHOM eMKOCTb P
N camocTo-
ANCLUUMJINHDbI MecCTp| ceme paﬁoTbl (B ATeNbHOM
cTpa CTYyOEHTOB yacax) pa6oTh
Tema 2. Buabl
2. [9NeKTPOHHO 7 o |MOArOTOBKA K pecpepary 18 |pedbepar
aMuccun.
Tema 5.
MpuHUMNbI
neKT TaTn4eckon NOAroToBka K K KBUYM
5. [SMeKTPOCTATUNGCKD 7 | 5 [TOATOTOBKA K KONTOKBUYMY 18 |[konnoauym
9NEKTPOHHOro
rnortoka.
;\r/leaeriegf OH noAroToBka K KONNOKBUyMY
9. poH. 7 9 18 |KOnNnokBuMyM
Namnbl 6erywei n :
0bpaTHOI BOSHbI.
Ntoro 54

5. O6pasoBatenbHbie TEXHONOrMW, BK/IIOYasi MHTEPaKTUBHble (hopMbl 06yUYeHuUst
NcnonbaytoTcs crneaytolmne akTMBHbIE U MHTEPAKTUBHbLIE GPOPMbI MPOBELEHNS 3aHATUIA:
- pa3bop KOHKPETHbIX CUTyaLWiA;

- NOAroTOBKA U NpencTaB/ieHne AOKNanoB U Npe3eHTauuii;

- NpoBeAeHne 6nnL-onpoCoB;

- MacTep-Knacchl 3KCNepToB 1 CNeLUnanmcToB.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSATEe/IbHOW paboThbl CTYAEHTOB

Tema 1. O6Luee NOHATME O BaKyyMHbIX Npubopax.
Tema 2. Bugbl 3n1eKTpOHHOW 3MMUCCUM.
pegoepart , NpUMEepHbIE TEMBbI:

[MpuMepHble Tembl pedbepaTos: 1. CkaHUpyOWKA TYHHENbHbIA MUKPOCKON. [MpMeHeHns nocneoHmx
JOCTUXEHUI BaKyyMHON MUKPO3NEKTPOHNKN B HayKe 1 TexHuke. 2. CoBpeMeHHble reHepaTtopbl CBY
N MX MPUMEHEHNE B HayKe, NPOMbIWAEHHOCTU 1 6bITOBOM TeXHUKE. 3. COBPEMEHHbIE KOHCTPYKLMMW 1
NPUHLUMNbI PaboTbl MNAa3MEHHbIX U XWAKOKPUCTANINYECKUX MOHUTOPOB.

PernctpaumoHHbIn Homep
CrtpaHnua 7 us 12.
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Tema 3. [1BUXEHUE 3NEKTPOHOB B CTaTUYECKUX MONSAX.

Tewma 4. NpoxoxoeHne TOKa B BaKyyMme.

Tema 5. NMpuHUMNBI 3neKTpocTaTUYeCcKon POKYCUPOBKU 3NIEKTPOHHOIO NMOTOKa.
KONNOKBUYM , NPMMEPHbIE BOMPOCHI:

KonnoksuyM 1. MNpuMepHble BONpochkl: B 4eM cocToMT NposiBneHne AnHaTPOHHOMO adochekTa B
TeTpoAe: a) BANSIHWNE NONOXMTENBbHOrO HaNpPsiXXeHus Ha ynpaensiiowen cetke b) BnusiHmne
OTPULLATENBHOrO HAMPSXXEHUS HA YNPaBASIoLLEn CeTKe C) BblbMBaHME BTOPUYHBIX 9NEKTPOHOB U3
aHopa d) 4ononHUTENbHBI BbINET MOHOB C Katoga o kakoi NpuymMHe NPONCXOANT OrpaHnyeHme
BEMIMYUHbI aHOLHOrO TOKa B BAKYyMHOM AMOLE NPW LBUXEHNMN 3NEKTPOHOB OT KaTofa K aHogy: a)
oTcyTCcTBUE 06BEMHOrO 3apsiaa b) Hannyme 06 bEMHOr0 3apsaa C) CKOPOCTb BbINETEBLINX SN1EKTPOHOB
13 Katona paBHa Hymo d) CKOPOCTb BbINETEBLLMX ANEKTPOHOB U3 KAToAa HE paBHa Hyo

Tema 6. Ocuunnorpacpuyeckas Tpyoka.

Tema 7. ®du3mnyeckue npouecchbl B ra3oBom paspsige. Mpubopbl CBY ananasoHa.
Tema 8. OTpaxaTtenbHbl U NPONETHbIN KJUCTPOHDI.

Tema 9. MarHeTpoH. Jlamnbl 6eryLien n o6paTrHoOn BOJHbI.

KONMOKBUYM , MPUMEPHbIE BONPOCHI:

Konnokeuym 2. lNprMepHble BONPOCHI: 3a CHET Kaknx oU3NYECKNX SBNEHUI SKCNEPUMEHTASTbHbIN
KO3(PPULIMEHT YCUNEHMS TOKA B ra30pa3ps,agHOM NPOMeEXYTKe Nnamrbl 60nblie No CPaBHEHUIO C
TeopeTmyeckmM: a) bombapanpoBka aTOMOB rasa HeiTpoHamu b) BInsiHMe BHeWHen TeMnepaTypbl C)
obpasoBaHmne LOMONHUTENbHbLIX HOCUTENE 3apsaa Npu NoHN3aunn yaoapamm noHos d)
b6ombapanpoBka katoga noHamm Kakoa TpaekTopust OBUXEHUS 3aPSXEHHbBIX YAaCTUL, B CKPELLEHHbIX
9NEKTPUYECKOM 1 MarHUTHOM Nonsix: a) npsiMast b) cnnpanb c) Tpoxonaa d) unknonga e) napabona

Tema 10. Pabota €1. UccnepoBaHue HEKOTOPbIX 31IEMEHTOB BOJTHOBOAHOWN TEXHUKMN

Tema 11. Pabota €2. UamepeHue onanekTpnyeckmx KOHCTaAHT B AEeLMMETPOBOM U
CaHTMMETPOBOM Anana3oHax ¢ MOMOLLbIO U3MePUTENIbHON NTUHUMN

Tema 12. Pabota €3. U3amepeHue onanekTpnyeckmx KOHCTAHT reTeporeHHbIX AUaneKTpukoB
Tema 13. Pabota €4. UccnenoBaHue MarHUTOynpaBsnsieMoro oTBeTBUTENS

Tema 14. Pabota ©€5. 9dopekt dPapapes

Tema 15. Pabota €6. BpemeHHas aumanekTpuyeckas cnekTpocKkonus

NToroeas cpopma KoHTpoONs

3a4eT (B 7 cemecTpe)

MprMepHble BONPOCHI K UTOrOBON 0OPMe KOHTPONS
MprMepHble BOMPOCHI K 3a4eTy:

1. 3HepFeTI/I'-IeCKaFI MoLOeNb aTOMOB U TBepablX Ten. 30HHas Mooenb TBEpPOOro tena. 3ﬂeKTpOHbI B
MeTannax, ouaneKkTpukax, nonyrnpoBooHMKax.

2. DNeKTPUYECKNiA TOK B BbICOKOM BakyyMe Npu He3Ha4YMTeIbHOM 06 bEMHOM 3apsiae.
KOHBEKLMOHHBI 1 HaBEAEHHbI TOK NPU NepeMeLLeH 3NIeKTPOHa B MEXOY3NEKTPOLHOM
NpPOCTPaHCTBeE.

3. TepMOoanekTpoHHasa aMuCCcus: pacnpeneneHne anekTpoHoB no ckopocTtam Makcsenna-bonbumaHa
n depmun-Lupaka.

4. TpaekTopum 3apsXKeHHbIX YacTuL B 0OHOPOLHOM 3nekTpruyeckom none. MNpumep.

5. Pabota Bbixoga: cunbl ee onpegenstowme (Nnpumep). NoBepXHOCTHBIN NOTEeHUManbHbI bapbep
(onpeneneHne PopMbl U BENNYMHDI).

6. TpaekTopnmn 3apsiXeHHbIX YacTWL, B OAHOPOAHOM MarHUTHOM none. Mpumep.

7. BbiBoa 3akoHa amuccun. 3akoH PuyapacoHa-dewmeHa. 3akoH HavyanbHbIX TOKOB AMOaa.
9KcnepuMeHTanbHoe onpeaeneHe pacnpeaeneHns anekTPoOHOB N0 CKOPOCTSM METOLOM
3allepXuBaroLLero nonsi.

8. TpaekTopuun 3apsXEHHbIX YacTULL B CKPELWEHHbIX aneKTpudecknx nonsx. MNpumep.
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9. Tunbl KATOAOB M UX SMUCCUOHHbIE KOHCTaHTbl. MeTannmnyeckune katoabl. X 30HHas
aHepreTnyeckas Moaesb.

10. OCHOBbI reoMeTpUYECKON SNEKTPOHHON ONTUKK. [penomneHme aneKTpoHHOro ny4ya B
9NEeKTPUYECKOM OTK/IOHAWEM none. [penomMneHne anekTpPoHHOro fyya B nnockonapannenbHoM
9NEeKTPUYECKOM OBONHOM Cnoe. 3akKOH 3NEKTPOHHOMO OMTUYECKOro NPenoMIeHusI.

11. [NneHo4YHble KaToabl. CTp)/KTypHaFI N 30HHA4 - dHepreTnyeckasa Mooenu.

12. YpaBHeHnsa ona gooKyCHbIX paCCTOSAHWNIA CPepmn4ecKoro 3neKTpru4Yeckoro OBONHOro Crnos.
DOKYyCHbIE PACCTOAHUS 3NEKTPOHHBIX NIMH3 U UX SKCMEepUMEeHTanbHOe ornpeneneHve. Ycnosus
NPUMEHNMOCTN 3aKOHOB 3/TIEKTPOHHOW ONTUKW. YBENnYeHne C NOMOLLbIO 3NEKTPOHHbBIX NINH3

13. OkcnagHble katoabl - aHepreTndeckas 30HHas 1 CTPYKTypHas Mooesnu. x npuMeHeHune. Katonpl
npsaMoro n KOCBEHHOro Hakala.

14. DnekTpocTaTMyeckmne aneKTPOoHHbIE NMH3bI. VX knaccndomkaums n pasHoBMAHOCTU. MarHUTHbIe
3NEKTPOHHbIE NMH3bI. VX knaccndomkaums. NIckaxeHns B aNeKTPOHHbIX TUH3aX.

15. ®0TO3NEKTPOHHASA aMUcCUs. BHyTpeHHWI 1 BHeWHWn dooToadpdekT. 3akoHbl CToneToBa u
OiHwWTeNHa. DHepreTnyeckas 30HHas MoLeNb METANNYECKMX DOTOKATOA0B. HyBCTBUTENBHOCTb
hoToKaTonoB. YTOMNEHME (POTOKATOLOB.

16. DnekTpocTatMyeckoe N MarHUTHOE OTKNOHEHME nyya (LOCTOMHCTBA U HeJocTatkn). 3.J1.T.
(ycTponcTBO). JIOMUHECLIEHTHbIN 3KpaH. 30HHAas aHepreTndeckas Mogenb nioMnHogopa.

17. BTopnyHas anekTpoHHas aMmccus.

18. DNeKTpMYECKUin TOK NPU MOHUIAUUN SNEKTPOHHBIM YOAPOM.
Ycunenue toka. ObpasoBaHune TayHCEHOOBCKUX NaBMH.

19. ABTO3neKTpoHHas amuccus. Ee 30HHas aHepreTnyeckas MoLensb.

20. YcuneHue Toka 3a cyeT OOMONMHUTENBHOro oﬁpasoBava HocuTenewn 3apsna npu noHn3auunm
yaapamMn NOHOB B ra3opa3psanHOM NPOMEXYTKE N B pedynbTarte 60M6apJJ,I/IpOBKI/I Katoada MOHaMW.

21. OnekTpuyeckunii ToK B Bakyyme. MexaHn3M orpaHn4yeHns Toka 06 beMHbIM 3apsiaoM. YpaBHeHne
MyaccoHna.

22. Ycnosua 3axuraHng paspsana. 3akoH NaweHa. NonHaa xapaktepuctka ra3oBoro paspsaa.
23. 3akoH Tpex BTOopbIX. PeanbHbI BakyyMHbIA anoa,.

24. Tnetownin paspsa, katogHoe nageHve noteHumana. CtabunmTpoH. TupatpoH. NHankaTopHble
Npnbopbl: HEOHOBbIE NaMrbl, 3HAKOBblE MHAMKATOPbI, BaKyyMHbI€ NIOMUHECLEHTHbIE,
9NEKTPONMOMUHECLIEHTHBIE U XNOKOKPUCTaNIn4eckme.

25. BakyyMHbIi Onon, ero xapakTepucTukm u npuMeHeHne

26. BnnsiHne peakTMBHbIX NapaMeTpoB Tpuoaa Ha paboTty konebatenbHoi cuctemol. TpeboBaHUs K
namnam, npegHasHavyeHHble ans pabotel B CBY-amanasoHe. KOHCTPYKTUBHbIE 0COBEHHOCTM TPUOAOB
CBH.

27. BakyyMHbIi Tproa. YpaBHEHUS CTaTUYEeCKON N OMHAMUYECKON XapaKTepUCTUKN.
MexanekTpoaHble COeaMHEHNS 3BE3 0N 1 TpeyronbHkoM. OnpeneneHne oencreyowero
Hanps>XeHns.

28. MeTobl reHepupoBaHns 1 ycuneHns konebaHuin Ha CBY. Bpems n yron nponeta anekTpoHOB.
OT160p aHeprum oT SNEKTPNYECKOro NOToKa. YnpaBneHne anekTPOHHbIM NOTOKOM. Tpunoabl CBY nx
XapakTepuCTUKN 1N NPUMEHEHNE.

29. lNpumeHeHne Tproaa: YcuneHume Toka, HanpsxXeHns, MoWwHoCcTN. HegoctaTku Tpuoaa.

30. OnemeHTapHas Teopust NPONETHOrO ABYXPE30HATOPHOrO KNMCTpoHa. OCHOBHblE
xapakTepucTnkun: KoachpmumeHT B3aMOLENCTBMS C MONEM Pe30oHATopa, NapameTp rpynnmpoBKy
3NEKTPOHHOrOo Nyya KnMcTpoHa. MHOrope3oHaTopHbIE NPONETHLIE YCUNUTENbHBIE KMCTPOHDI.

31. Tetpoa. XapakTepucTukn, 0OCTOMHCTBA U HEAOCTaTKMU.

32. OTpaxatenbHblii KNNCTPOH. KnHeTnyeckas Teopusi rpynnmpoBKY 3NEKTPOHOB. DNeKTPOHHAs
HacTpoika. AMNIMTYHAS U YaCcTOTHAs Moaynsiums. XapakTepucTvka n nprMeHeHme.

33. JlyueBoit TeTpoa. XapakTepucTukn, 4OCTOMHCTBA U HELOCTATKM.
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34. Mpunbopbl CBY co ckpelweHHbIMU nonsMn. MHOrope3oHaTopHble MarHeTPOoHbI. MpuHLMM
OenCcTBMS MarHeTpoHa. [BuxeHne anekTpoHOB B CTaTUYECKOM MarHeTpoHe. Pe3oHaHCcHas cuctema
marHeTpoHa. Baaumogericteue anekTpoHHoro notoka CBY nonem. KoHCTpykumMs MarHeTpoHa.

36. lNeHTOO XapakTepucTmkn, [OCTOMHCTBA U HELOCTATKMW.

37. Namna 6eryweit BonHbl TMna "O". MpuHUMN OEACTBNS, XapakTepUCTMKKN, NpuMeHeHne. Jlamna
obpatHoi BonHbl TMNa "O". MpuHUMN BERCTBNS, XapakTEePUCTMKIN, MPUMEHEHNE.

TecToBble BONPOCHI K KONMOKBUYMaM NpuBELEHbI B MPUIOXEHMNN.

MeToaunyeckne pekoMeHoaLun rno BeiNoHEHUIO NabopaTopHbIX PaboT 1 caMocTosATENbHON paboTe
CTYOEHTOB NPVBELEHbl B MPUNOXEHWMN.

7.1. OcHoBHas nuTeparypa:

1. Wyka, A. A. OnekTpoHuka / A.A. lyka. 2-e nsn., nepepad. n oon. Cl6.: BXB-MeTtepbypr, 2008.
751 c.:- Pexum poctyna: http://znanium.com/bookread.php?book=350420

2. ®duauka TBeporo tena: YyebHoe nocobue / HO.A. Ctpekanos, H.A. TeHsikosa. - M.: VLI PUOP:
HNL NHugopa-M, 2013. - 307 c.:- Pexum goctyna: http://znanium.com/catalog/product/363421

3. dunsrka NnonynpoBOOHMKOB 1 NONYNPOBOAHNKOBLIE NPUbopbI: Y4ebHoe nocobue / MaHowkmH H.H.
- BopoHex:BI'TITY um. '.®. Mopo3sosa, 2016. - 131 c. - Pexum goctyna:
http://znanium.com/catalog/product/858616

4. bepkunH A.B. dunsnyeckme ocHoBbI BakyyMHoW TexHUKU/A.b. bepknH, A.WN. BacunesckninA.W. -
HoBocub.: HI'TY, 2014. - 84 c.:- Pexxum poctyna: http://znanium.com/catalog/product/546221

5. Eropos H.B. ABToanekTpoHHast amuccust. MpuHumnsl n npubopsbl: Y4ebHnk-mMoHorpadoms / H.B.
Eropos, E.T. WewwH. - JonronpyaHbii: UHTennekr, 2011. - 704 c.:- Pexum goctyna
http://znanium.com/catalog/product/367176

7.2. JlononHuTenbHasa nuteparypa:

1. Wrnaro., A.H. HaHoanekTpoHuka. CocTosHMe 1 NepcnekTmBbl pasBntus : y4ed. nocobue / A.H.
Wrnaros. - 2-e naa., ctep. - Mocksa: ®JIMHTA, 2017. - 360 c. - Pexum goctyna:
http://znanium.com/catalog/product/1032533

2. Obwwmin kypc domaukn: YyebHoe nocobue ons By3os: B 5 tomax. Tom 3: OnekTtpryecTtso / CmByxuH
L.B. - 6-e naga., crep. - M.: ®DU3MATJINT, 2015. - 656 c. - Pexum goctyna:
http://znanium.com/catalog/product/549781

3. OnekTpoHHas TexHuka: yuebHuk / M.B. lanbnepuH. - 2-e uag., ncnp. n gon. - M.: N, '@OPYM' :
NH®PA-M, 2019. - 352 c. - Pexum goctyna: http://znanium.com/catalog/product/1013821

7.3. UHTepHeT-pecypcChl:
Brbnuoteka no anekTpoHuke - http://infotechlib.narod.ru/index/0-6

CeeTuoB B. N. BakyyMHas n nna3ameHHas anekTpoHuka. - MisaHoso, 2003. - 172 c. -
http://window.edu.ru/resource/528/69528/files/vpe.pdf

CeetuoB B. ., Xononkos, U. B. ®duanyeckas anekTpoHmka 1 3neKTpoHHbIE Nprbopsbl. - VIBaHOBO,
2008. - 494 c. - http://main.isuct.ru/files/publ/PUBL_ALL/tpmet/tpmet_26012009.pdf

LLyka A.A. DnekTpoHuka. Y4ebHoe nocobue - http://padaread.com/?book=3135&pg=1
ONeKTPOHHbIE Bepcun KHUT 1 ctaten no CBY TtexHuke - http://kepstr.eltech.ru/tor/mt/statji.ntm

8. MarepuanbHo-TexHU4yeckoe obecrneyeHue oUCLUMUNINHbI(MOAYS)

OcBoeHve ancunnnuvHbl "®duanyeckas anekTpoHnka" npeagnonaraeT NCNONb3oBaHWe Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crtpanunua 10 n3 12. il VHITIFIEPC}ITET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby
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MynbTumMeouiiHas ayautopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayautopums
COCTOMUT U3 UHTErpPUPOBAHHBIX NHXEHEPHbIX CUCTEM C €QUHON CUCTEMOM ynpaBsieHus, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboin BUAeo 1 ayamno
NHpopMaLuK, NONy4eHNs 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekraums
MyNbTUMELVAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHanblo He MeHee 22 O0IMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnseTcs Kno4eBbiM
3NEMEHTOM yNpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NMO3BONSIET MPOBOANTL NEKLMM, MPaAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/E C MCNONb30BaHMEM B NpoLecce 0by4yeHuns BCex
KoprnopaTusHbIX pecypcos. MynbTuMeouinHas ayamtopmust TakXxe OCHaleHa WMPOKOMOIOCHbLIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0OBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3VMOHHOE NPorpaMmMHoe obecneyeHue.

KomnbloTepHbIi knace, npeacrasnsowmii cobor paboyee MecTo npenofasaTens u He meHee 15
pabo4nx MECT CTYEHTOB, BK/IIOHAIOLWNX KOMMbIOTEPHbIV CTOM, CTY/, NEPCOHANbHbIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMMHoe obecnedveHne. Kaxabiii KOMNbIOTEP MMEET WMPOKOMONOCHbIA LOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKYEHDBI K KOPNOPATMBHOW KOMMbIOTEPHON ceTn KDY n
HaxoOaTcsa B €ANHOM JOMEHeE.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT NnponsseneHnst KpynHEeNWmnx POCCUNCKNX YYEHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener BeayLwmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn cpopMMpPoBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTaHAAPTOB M BK/KOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMmble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYyET
BceM TpeboBaHMsAM pefepabHbIX roCyAapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

MNepeyeHb MatepmanbHO-TEXHMYECKOro obecneyeHns BknovaeT B cebs "JlabopaTopHbIii
crneunpakTukyM no CBEPXBbICOKUM YacToTam". NepeyeHb, onncaHve n nopsaok BbiMOMHEHNS BCEX
BO3MOXHbIX NabopaTtopHbIX paboT N3noxeHbl B y4yebHOM nocobum: CneunpakTnkym no
cBepxBblcokunM yactotam / N'yces KO.A. // YuebHoe nocobue, BTopoe nagaHue. Kasanb: KI'Y - 2008,
129 C. (9NeKTPOHHBbIA BapuaHT nocobms OOCTyNeH Nno CCbinke:
http://kpfu.ru/dcs/F835435083/gusev_svch.pdf).

Mporpamma coctaBneHa B cooTBeTCcTBUM C TpeboBaHnsmMm @I OC BINO u yyebHbIM NnaHom no
HanpaeneHunto 10.03.01 "MiHdopmaumnoHHas 6e3onacHOCTb" 1 Npoduno NoaroToBku besonacHocTb
aBTOMATU3UPOBAHHbBIX CUCTEM .
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