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1. Ietn 1 3apa4y U3yYeHUs JUCLUILIAHBI.

1.1 Ilesib AU CHUILIMHBI.

YuebHasi gucruruiiHa «®Pusnueckasi 37€KTPOHHUKA» CTaBUT CBOeH 1e/bl0 H3yueHHe
(h13MUeCKUX OCHOB 37IeKTPOHHBIX U 3JIEKTPOMArHUTHBIX TIPOLIECCOB, TOHMMaHWe WX POJU B
(YyHKLMOHUPOBAHUM  TEXHUUYECKUX YCTPOWCTB TMPOMBILIIEHHONM W MHGOPMal[OHHON
3/IEKTPOHHMKH, O3HAaKOMJIEHWe CTYJeHTOB C OCHOBHBIMH KjacCaM{ BaKyyMHBIX MpPHUOOPOB U
YCTPOWCTB, WX TMPUHLIUMNAMMU [JEeMCTBUS, OCHOBHBIMM XapaKTepUCTUKaMW W TlapameTpaMu,
MeTO/IaMH{ MX pacueTa U 06/1acTIMH NpyuMeHeHwHs. Vi3yueHure mprubOpOB U YCTPOMCTB BaKyyMHOM
3/IEKTPOHUKU SIB/ISIETCSl BaXXHOW COCTaBHOW YaCTbIO TOATOTOBKU «pPauo(PU3MKOB», TaK Kak
UMEHHO 5T TPHOOPBEI U YCTPOMCTBA 00ECTIeUurBalOT CEerofiHs PpeKOp/Hble TapaMeTpbl I10

MOIOHOCTH Ha IIpeJie/IbHBIX YaCTOTaX.

1.2 3ajaun AUCHUI/IMHBI.
chopMHMpOBaTh Y CTYJ€HTOB COBPEMEHHOEe TIpe/icTaBleHHe 00 OCHOBHBIX MeETO/ax

(opMUpOBaHUS aKTUBHOW CpeJbl B BUJE 3J€KTPOHHOTO MyuyKa /51 MOLHBIX MCTOYHUKOB

3JIGKTPOMAIrHUTHOI'O M3/TyUY€HHSs, BK/IHOUYdsd TEOPUIO SMHUCCHUU 3JIEKTPOHOB M3 TBEPAOT'O TeJId.

1.3 Mecro auciumInHbI (MOAYJ/Isl) B CTPYKType 00pa3oBaTe/IbHOI MPOrpaMMbl.

MucuynvHa «®u3nueckass 3/1€KTPOHUKA» OTHOCUTCS K 0a3oBoM yactu bioka 1. B
«IucuunmvHel (MOZym)» yueOHOTO T/IaHa.

OucuunvHa «®usnueckasi 71eKTPOHUKa» 0asupyeTcsi Ha CefyHOUX AUCLUTUIMHAX
obpasoBaresnibHON  TporpaMmbl  OakasaBpa HafpaB/ieHut0 Paavodusuka: Mopyns

«MaTeMaTHUeCKUI U eCTeCTBeHHOHAYYHBIN LIUK/I»: «MaremaTrKa», «MeTobl MaTeMaTUueCKon

I10

¢bu3uku» u «O611ias GusrKa» 6a30BOH YaCTH UK/ MaTeMaTUUeCKUX U eCTeCTBEHHOHAYUHBIX
JUCLIUTIIVH.

1.4 TlepeueHb I/IAHMPYEMBIX Pe3y/JbTAaTOB 00y4YeHHs MO JUCHHIUIMHE (MOAYJ/IIO),
COOTHECEHHBIX C IVIAHHPYEeMbIMH pe3y/IbTaTaMH 0CBOeHHs1 00pa3oBaTe/IbHOM MPOrpaMMbl.

No WNupekc Copepxanue B pe3ynbTraTe n3ydeHus: yueOHOU AUCLUATIIAHBI
L. | KOMTeT | KOMIeTeHI’ (v eé oOyyaroryecst JO/KHbI
eHLIUU 4yacTy) 3HaTh yMeTb B/1a/leTh
1. | OIIK-1 CITOCOOHOCTBIO K OCHOBBI orpezesaTh rpueMamMu 1
OBJaJieHrIo 6a30BbIMU | KJIaCCUYeCKOu OCHOBHBIE HaBbIKaMHU
3HaHUsIMU B 00/1aCTH 3J1eKTPOHHOM XapaKTepUCTUKU pelLleHus
MaTeMaTHKU U OITHKY; Y YCTPOUCTBO KOHKDEeTHBIX
eCTeCTBeHHBIX Hayk, pa3/ihnyHbIe pa3/InyHbIX 3ajau U3
VX MCMO/Ib30BaHUIO B BU/IbI 3/1eKTpO- pasHbIX
rpoeccroHaNIbHON 3/1eKTPOHHOM BaKYyMHbIX obsacreit
JlessTeTbHOCTH SMHUCCUU U nipubopoB buznueckom
METOZbI UX 3J1IeKTPOHUKH
TeopeTHYeCcKoro
OTHCaHUS;
YCTPOWCTBO U
OCHOBHbIE
XapaKTepUCTUKU




Ne Nupekc Copeprkanuve B pe3ysibTaTe u3yueHus: yuebHOM AUCLUATITMHBI
- 1:1 KOMIIeT | KOMIIeTeHLuM (Win eé 00yJaroIuecs: JO/DKHBI
| eHUMM YacTH) 3HATh yMeThb BJ1a/leTh
pas/IMuHbIX
3/1eKTPOBaKyyM
HBIX TIPUOOPOB;

2. CTpyKTypa U cojiep>KaHue JUCI{UI/TUHBI.

2.1 Pacnipeie/ieHre TPY/JOEMKOCTH JUCLUIIMHBI 10 BUAAM pPadoT.
cocTapisier 3

OOb1iast  TPYJOEMKOCTb  IWCLIUTIIMHBI

3au.ef.

(108 wuyacoB), wux

pacripe/iesieHye TI0 BUZiaM paboT mpezicTaBieHo B Tabswiie (0119 cmydeHmos ODO).

Bup yueGHOI paboThI Bcero CemecTpbl
4yacoB S —

AypuTopHBIe 3aHATHS (BCEro) 32 32
B ToMm uncre:
3aHATHA JIEKLIMOHHOTO THTa 16 16
3aHATHS CeMUHAPCKOro TUMa (MpakTU4YecKue 3aHsITHS) 16 16
CamocrosaTensHas pabora (Bcero) 70 70
B ToMm uncre:
KypcoBast pabora 8 8
[TpopaboTka yue6HOTO (TeOpeTUUeCKOoro) MaTeprasia 26 26
BrinosiHeHne MHVBHyaTbHBIX 3a[,aHUU (TTOATOTOBKA 24 24
coo0011eHn, pe3eHTaI1ii)
IToaroroska K TeKylilleMy KOHTPOJIIO 6 6
KCP 6 6
By npomMe)xyTOuHOM aTTecTalyy - 3a4eT 4 4
OO01asi TPy10eMKOCTh yac 108 108

3a4. efl. 3 3

2.2 CTpyKTypa JMCHUIIUHbI:

PacnipesienieHre BUIOB yueOHOH pabOThI M X TPYAOEMKOCTH 0 pa3/iesiaM JUCIUTITUHBI.
Pa3ziensl gucuUnIvHelL, 3ydyaeMole B 4 cemectpe (0151 cmydeHmos OdPO)

No KomuecTtBo yacos
R AynutopHas  |CamocTosiTe/ibHast
pasp HaumeHnoBaHue pa3zenos
ona Bcero pabora pabota
JI 13
1 2 3 4 5 6
Paspen 1. [IBryKeHue 3/1eKTPOHOB B 5 5
1. 3/7IeKTPUYECKOM Y MarHUTHOM 10
CTaTUYeCKUX MOJISIX
Pazgen 2. Toxku B namnax CBUY. 2 2
2. 10
Teopewma. [Ilokmm-Pamo.
Pa3zpnen 3. Bupabl 3/1eKTpOHHOM
3 3MUCCHM. TepMO3JIeKTPOHHAs 4 4 10
: smuccus. Popmyia [smmana.
Sddext HloTTKN.




3JIEKTPOHHBIX IPHOOPOB.
OcobeHHOCTH pabOTHI

niprbopoB. OcobeHHOCTH paboThI
3/1IeKTPOHHBIX TIprubopoB Ha CBY.

Pa3znen 4. dusnueckue siBIeHUs B
BaKyyMHOM Aiuojie. BakyymHbi 2 2 10
TpUOJ,. [JencTByromuyi noTeHan
Y IPOHULAEMOCTb 3JIEKTPO/Ia.
Paspgen 5. Knaccudukaus
3JIEKTPOHHBIX TTPHOOPOB.
Ocob6eHHOCTH pabOThI 3/IEKTPOHHBIX ) ) 10
npubopoB Ha CBY. YcTpoiicTBo U
TIPYHLIUI [1eMCTBUS IPOJIETHOTO
KJIMCTPOHa.
Paznen 6. YcrpolicTBo U
TIPUHLAI 1€ CTBUS
OTpakaTebHOT O
6 K/IMCTPOHA. Y CTPOHCTBO 1 2 2 10
: TIPUHLIUI [1eCTBUS
MarHeTpoHa. Y CTPOMCTBO U
TIPUHLUIT J1eMCTBHUS JIAMITbI
Oery1iei BOJHBIL.
Pazgen 7. 3amepistonye CUCTEMbI U
7 NPOCTPAHCTBEHHBIE TAPMOHHKH. 2 2 10
: Y CTpPOUCTBO Y MPUHLUI [IeHCTBUS
JlamMIibl 00paTHOM BOJIHBI.
HToro nmo guCHUIIIHHE: 108 16 16 70
2.3 Copep:xaHue pa3fe/ioB AUCHUILIAHBI:
2.3.1 3aHaATHA JTeKIIUOHHOI'0 THIIA.
dopma
HaumenoBanue
No Copeprkanue paszena TeKyLL[ero
paszena
KOHTPOJIS
1 2 3 4
1. Pa3pen 1. [IBvkeHue YpaBHeHUs [BUKEeHUs B KoHutponbHas
3/7IeKTPOHOB B 3/IEKTPUUYECKOM U 3/71eKTPOMAarHuTHOM rovie. Ciiyyau pabora
MarHUTHOM CTaTUUeCKUX MOJIsIX OZIHOPO/IHBIX 3/IEKTPUYECKOT0 U
MarHMTHOTO noJjeil. IHTerpan sHepruu.
[BrykeHue B c1ab0OHEOTHOPOAHBIX
nonsix (aperidoBasi Teopus).
2.| Paspen 2. Toku B namriax CBUY. Toku B namriax CBY. Teopema. KontposbHas
Teopema. [Hlokmm-Pamo. [ITokmum-Pamo. pabora
3.| Pasgen 3. Buzabl snekTpoHHOM Bubl 3/1eKTpPOHHOM SMUCCHU. KoHTpo/bHas
sMuUCCHUM. TepMO3JieKTpOHHasA | TepMo3JieKTpOHHas sMuccusi. opmyJia paGota
smuccus. Popmyna [smimana. Houivana. Oddekt [oTTKY.
SddexT IloTTKM [Tpoxoxx/ieHre 3/1IeKTPOHOB CKBO3b
MOTeHLIUaILHBINA Oapbep Ha
TIOBEPXHOCTH TBepZoro Tena. Pacuer
aBTO3/IEKTPOHHOTr0 ToKa. CBOMCTBA U
TIpUMeHeHVe aBTO3/1eKTPOHHBIX
KaTo/10B. B3pbIBHAas sMUcCCuUs.
4.| Pa3pen 4. ®usnueckue siBjieHns | DPu3nuecKue siBJIeHUsS B BAKYYMHOM KontposnbHas
B BaKyYMHOM JIMO/I€. auoje. BakyyMmHbIM TpUOI. pabota
BakyywmHbIli TpHOZ. [eucTByrOLMI OTEeHLMaN U
HelicTByO1LIMM MTOTEHLAAT U TPOHUL[AeMOCTh 3JIEKTPOJA.
TIPOHHMLIAeMOCTh 1EKTPOJia.
Pazpen 5. Knaccudukaiius Krnaccudukaiiys 3/1eKTpOHHBIX KontposbHas
paboTta

3JIEKTPOHHBIX HpI/I60pOB Hd

Y CTPOWCTBO Y TIPUHLUI [IENCTBUS




CBY. YCTpoWCTBO Y TIPUHLUII [IPOJIETHOTO KJIMCTPOHA.
JIeCTBUS MIPOJIETHOTO

KJ/IMCTPOHa.
Pa3pen 6. YcrpolictBo u Y CTpOUCTBO ¥ IPUHLIUIT JeUCTBUS KoHtponbHas
TIPUHLIUI JeNCTBUS OTpa’kaTebHOI0 K/IMCTPOHa. pabora
OTpa)kaTesbHOIr0 K/IMCTPOHaA. Y CTpOWCTBO ¥ TIPUHLUI [€NCTBUS
YCTpOUCTBO ¥ MPUHLIUT MarHeTpoHa. Y CTPOWCTBO W MPUHLUIT
[leViCTBUSI MarHeTPOHa. JeMCTBUS JIaMITbl OeryIiel BOJIHBI.

Y CTpPOWCTBO Y TIPUHLUI
JeMCTBUS JIaMTIIbl Oeryiiei

BOJIHBI.
Pazgen 7. 3amenisironue 3amezIstoLie CUCTeMbI U KoHTposbHast
CUCTEMBI U MPOCTPaHCTBEHHbIE TAPMOHHUKMU. pa6ota
MPOCTPaHCTBEHHbIE Y CTpOWCTBO ¥ IPUHLUI [IeNCTBUS
TapMOHHKH. JlaMIibl 00paTHOM BOJIHBI.

Y CTpPOWCTBO Y MPUHLIUI
JeNUCTBUSA JIaMITbl 00paTHOM
BOJIHBIL.

2.3.3 JTaGopaTopHbIe 3aHATHA - He NPelyCMOTPEHbI.
2.3.4 TIpumepHasi TeMaTHKA KYPCOBBIX PadoT (IPOEKTOB).
CBolicTBa epuoAruyecKrUx BOJTHOBO/OB.
WHTerpanbHble MUKPOCXEMBI.
[IBr>KeHUe 3apsKeHHbIX UaCTHL] B 3/IEKTPOMarHUTHBIX MOJISIX B BaKyyMe.
N3nyuyenue BaBunoBa-YepeHKoBa.
MarseTpoH.
Buibl sMuccum U3 TBepAOro Tena.
MukpocxeMmbl, X KnaccuUKalusi U TeXHOJIOTHsI U3TOTOBIeHUSI.
KaTopp! ciunpTa.
OHpynITOpHOE u3nyueHue. Burrniepsl.
. [loneBbie TpaH3UCTOPEI
. [IBbKeHWe  3apsDKeHHOM  uYaCTHLbl B T10Je  IUIOCKOM  MOHOXPOMaThuecKou
3/1eKTPOMAarHUTHOW BOTHBI ¥ IOCTOSSHHOM MarHWTHOM I10JIe.
12.BosHoBoabrl CBU-auamna3oH
13.U3nyuenue 3apsykeHHOM YaCTULIbI B TI0JIe aMIUIMTYAHO-MOAY/IMPOBAHHOM BOJIHBI.
14.CnekTpanbHblie u MoJsIpr3alOHHbIe XapaKTepUCTUKHU MOZY/TUPOBaHHOU
3/1eKTPOMarHUTHOW BOJTHBI.
15.[IBv>keHue 3apsyKeHHOM YaCTULbI B 110JIe UaCTOTHO-MOZY/IMPOBAHHOM 3/IeKTPOMarHUTHOU
BOJIHBI.
16.
MeTtoauueckue yKasaHus 1o BBITIOJTHEHUIO KyDPCOBBIX MPOEKTOB:
https://moodle.kubsu.ru/enrol/index.php?id=378

R e
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2.4 TlepeueHb yueOHO-METOAUUECKOr0 00ecrieueHHs /sl CaMOCTOSITe/IbHON PadoThI
00y4JaImuxcs no AMCIUIVIMHE (MOY/TI0).

No Buyg CPC [Tepeuenb yue6GHO-METOANYECKOTO o6ecnquHI/m [OVICLITIIMHBI 110
BBITIOJTHEHUIO CAaMOCTOSITe/TbHOU PaboThl
1 2 3
1 | TlpopaboTka yue6HOTO MeTonueckure yKasaHus 10 OpraHy3alui CaMOCTOSATe/TbHOU
(TeopeTHueCcKoro) paboThI CTYJIEHTOB 10 AUCLUIITHHe «Dr3nueckast 37IeKTPOHUKa»,
MaTepuarna yTBep)K/JeHHble Kadegpoil pafo(pU3MKN U HAHOTEeXHOJIOTUH,
npoToKoJ Ne 7 oT «20» mapta 2017 1.




2 BrinosiHeHue MeTO,I[I/I‘JECKI/Ie YKd3dHHA MO0 OpraHu3aljvin CaMOCTOSITe/IbHOM

VHJUBU/YabHbIX paboThI CTYZIEHTOB TI0 JUCHUIUIMHe ««Dr3ndeckast
3a/jaHui (MOAroTOBKa 3/IeKTPOHMKA», YTBEpXK/leHHbIe Kajeapol pafiopU3UKu U
Coo0011IeHuH, HAHOTEeXHOJIOTWH, TPOTOKOA Ne 7 0T «20» mapTa 2017 r.
TIpe3eHTali)
3 |IlogroroBka K Tekyijemy| MeToauueckue yKa3aHUs IO OpraHU3alid CaMOCTOSATe/IbHOU
KOHTPOJIO paboThI CTYJIEHTOB 10 AUCHUITHHe «Dr3nueckast 37IeKTPOHUKa»,

yTBep>K/JeHHble Kadepoil paio(pU3MKN U HAHOTEeXHOJIOTUH,
npoToKoJ Ne 7 oT «20» mapta 2017 1.

4 [TogroroBka K Metogurueckue yKa3aHus 110 pelleHUI0 3a/ay 1Mo AUCLUIIIMHE
MPaKTUYeCKUM 3aHATHUAM «®Du3nueckast 371eKTPOHUKA», YTBepKAeHHbIe Kadeapoi
pagrodr3UKU 1 HAaHOTEXHOJIOTUi, TPOTOKOJ Ne 7 0T «20» MapTa
2017 r.

YueOHO-MeTOJUUeCKHe MaTepHasibl /IJIT CaMOCTOSATEbHOW PabOThl 00YYarOIUXCS W3
yKC/la MTHBaIW/0B U JIUL] C OTPaHMYeHHBIMU BO3MOXXHOCTSIMU 3/10poBbsi (OB3) npefocTaBstoTcs
B (hopMax, ajanTUPOBaHHBIX K OTPAaHUYEHUSIM UX 3[J0POBbS U BOCIIPUSITUSI UH(POPMALUU:

st ULy C HapyIIeHUsIMU 3PeHust:

- B JopMe 371eKTPOHHOTO [JOKYMeHTa.
st ULy C HapyIleHUsIMU CJTyXa:
- B meyaTHou (opwme;
- B Jopme 371eKTPOHHOTO [JOKYMEeHTa.
st ULy C HapyIIeHUsIMU OTIOPHO-/IBUTaTe/IbHOTO arirapara:
- B meyaTHoi (opwme;
- B (Jopme 371eKTPOHHOTO JOKYMEeHTa.
3. O0pa3oBaTe/bHbIE TEXHOIOTHH.
st ipoBeieHysI BCeX JIEKI[MOHHBIX 3aHATUM UCIIO/b3YIOTCS MyIbTUMeJUHHBIE CPe/ICTBa

BOCIIPOM3BE/leHUS]  aKTUBHOIO  CO/IEP)KMMOIO,  T03BOJISIIOIIEr0  C/IyllaTeNl0  BOCIPUHUMATh
ocobeHHOCTH W3ydaemoi Mpodeccuu, 3a4acTyr0 Wrparoliye pellalllyld pojib B MOHUMaHUU U
BOCTIPUSTHY, a TaKKe (HOPMUPOBAHUU MPodecCroHaIbHBIX KoMITeTeHI W, bobliias yacThb neKiui

MPOBOJATCA C MCITOJ/Ib30BaHUEM /10CKU U CIIPaBOYHBIX MaTepHaoB.

4. OneHoUYHBIe CPeACTBA /i/Is1 TEKyLero KOHTPOJ/IA yCIIeBaeMOCTH U IPOMEeXyTOYHO!

aTTecTamuu.

Tekymud KOHTPOJIb: TIPOBepKa /JOMAIlHUX 3a/JaHui [0 CeMHUHApCKUM 3aHSTUSIM.
OTBeTbl Ha KOHTPOJIbHBIE BOMPOCHI, TIPHMBEZIEHHbIE B OMMCAHUSX PabOT U Ha JOTOJHHUTE/bHbIE

BOIIPOCHI, KACAIOI[eCs] COOTBETCTBYIOIINX Pa3/[e/I0B OCHOBHOW JAWCIUII/TUHBL
HToroBuliii KOHTPOJIb: 3aUeT.

4.1 ®oHJA OLIeHOUHBIX CPE/ICTB /I/Is MIPOBe/JeHNs TeKYyIlel aTTecTaluu.
IMEPEUYEHB BOITPOCOB

UYTo TaKkoe 371eKTPOHHbIE JIaMITbI?
Kakue napameTpsl TpUO/a BbI 3HaeTe?
Urto Takoe K/IMCTPOH. ONUILINTe KOHCTPYKLIUIO KJIMUCTPOHA.

[Tepeuniciivre npermyiliecTBa KIUCTPOHA nepes samramu CBY- nuamna3sona?

. » W NP

Yro Takoe namra Oeryieii BomHbl. Kak oHa ycTpoeHa?



6 Yro Takoe namria 06paTHOM BosHbL. Kak oHa ycTpoeHa?

7 Yro Takoe nmpubOpbI M-THIA ¥ YeM OHU OTJIMUArOTCs OT pubopoB O — Tuma?
8. Urto Takoe MarHeTpoH. OnuiimTe KOHCTPYKLUIO MarHeTpoHa.

9 Kakue 3/1eKTpOHHO-/TyueBble TPUOOPHI BbI 3HaeTe?

10.  Yrto Takoe KUHECKOI ¥ KaK OH YCTPOEH?

11. UYro Takoe (OTOYMHOXKWTENb, W KaKhe SIBJIEHHsI IIOJIOKEHbl B OCHOBBI €ro

paboThI?
12.  Uro mpeacrasnsier co0oii AB/IeHKME 3/I€KTPOHHON SMUCCUU?

13. Yro Takoe sBreHWE TEPMOZ/IEKTPOHHON SMHMCCHMM? BBINUIINTE ypaBHEHUEe

Puuappcona-/lemmana.
14. B uem 3akmouaercs a¢dekr IIIoTTKI?
15. B uem 3akirouaeTcs siieHHe (HOTOTEKTPOHHON IMUCCHI?

16. Bomummre 3akon OiHiurediHa ang  Gorodddekra.  UTo Takoe rpaHMia

tdotorddekra?

17.  Uro mpezcTaBnsier co00ii sIB/IeHKWe aBTO/IEKTPOHHOM SMUCCHH. BEIMuImTe 3aK0H
daynepa-Hoparerima.

18.  Yro Takoe snekTpoHHas myika. Kak oHa ycTpoeHa?

19. OnwummTe moBefeHKWe 3€KTPOHA B CKPEIIEHHOM 3JIEKTPUUYECKOM M MAarHMTHBIX

TIOJISIX.
20.  Kakue yCTpONCTBA yIIpaB/IeHKs! 31eKTPOHHBIM ITyYKOM Bbl 3HAeTe?
21. WU3n0XuTe 0CHOBHBIE MOJIOXKEHUS ITyUKOM C TIOMOLIBIO 3/IEKTPOHHOM ONTHKHU.
22. Kakue 3/1eMeHTbl MATHUTHOM OITUKM BbI 3HaeTe?
23.  KakoBbl (hpr3ryeckye MPUHLMITEI Pe30HAHCHOIO METO/ia CKOPOCTHOM MO Y IALIAK?
24. KakoBbl (pU3MUECKMe TPUHLUMILI  HEPe30HAaHCHOIO MeTOAa CKOPOCTHOM
MOZYIALUA?

25. BommuimmTe 3aKoH Pamo /19 HaBeJeHHOro B LIeNH TOKa.
26.  KakoB NpHHIUIT 0TOOPA SHEPTHUM U3 SJIEKTPOHHOI'O TyuKa?

27.  TlepednciuTe OCHOBHBbIE (PU3HUECKHE SIBJIEHHUS TPU BO3/EHCTBUH 3J€KTPOHHOIO
MyyYKa Ha MUIIIEeHb.
31. Warerpan SHepruv TIPpU PENATUBUCTCKAX CKOPOCTAX 3/I€KTPOHOB. Bubl

3JIEKTPOHHBIX TpaeKTOpI/Iﬁ npu ABWKXEHHWU B CTATUYECKHX OAHOPOJAHBLIX 3JIEKTPUYECKOM U

MAIrHUTHOM I10JIAX.



32. TlpecTaBieHue paJuyC-BEKTOpa M CKOPOCTH 3JIEKTPOHA IPU [BWKEHUHM B C1abo
HEOJHOPOJHBIX TIOJISIX. YCJIOBUS COXPaHEHWs TIOMepevyHoro aauabaTueckoro WHBapUaHTa.
Teopema Byma. YcTpoWicTBO ¥ TIpUHLMI PAabOTBl MarHEeTPOHHO-WUH)XXEKTOPHOM  ITyILIKU
TMPOTPOHa.

33. Bugsl 3/1eKTPOHHLIX  MMKDPOCKOIOB  (SMHCCHOHHBIN,  IIPOCBEUMBAKOILUH,
OTpa’kaTebHbIM, paCTPOBbIM, aBTO3/IEKTPOHHBIN, aBTOMOHHBIM ), TIPUHLIUI UX [1eHCTBUSI.

34. Tlpunimn paboTbl CHCTEMbI peKyrepaliyd SHEPrUHM 3JEKTPOHOB B MOIIHBIX
3J1IeKTPOHHBIX ITpUbOpax.

35.  OmInuus peKMMOB TeMIIEPaTyPHOr0 OrPaHUYEHHsI SMUCCHU U OTPaHHUYEeHHsI TOKa
TPOCTPAHCTBEHHBIM 3apsOM B 3/IEKTPOHHBIX AWOAaX. 3aKOH "TpeX BTOPBIX" AJisi TJIOCKOTO
avoza.

36. Ilymku Ilupca. IlpefenbHblii TOK TPAHCIOPTMPOBKU 3/EKTPOHHOIO IyyKa B
MpOCTpaHCTBe Apetida.

37.  Cusbl, JedCTBYIOIMe Ha 5/€KTPOH TIPU BBIXOJE W3 TBEPAOro Tena. IIpodwuib
MOTeHL[Ma/bHOrO Oaphepa Ha TpaHulie TBepAOro Tefa.

38. Teopust TepMO3/IEKTPOHHON 3MUCCHU W3 TBEPAOro Tejla. MexaHHW3MbI [eHCTBUS
TJIEHOUHOT'O Y OKCHU/JHOTO KaTO/IOB.

39. Usmenenue npo¢uis MOTEHIMAALHOrO Gapbepa Ha IpaHMIle TBEPAOrO Teja IIof,
JIeMICTBUEM BHeLLIHeT0 3/1eKTpruueckoro 1mossi. 3ddekT LLIoTTku. ABTO3/1€KTPOHHAsS U B3pbIBHAS
IMUCCUS.

40. 3aBucumocTh K03(UIMEeHTa BTOPUYHON SMMCCHM OT SHEPIMU W yIJIa TafleHust
TIePBUUHBIX 3JIEKTPOHOB. Pacmipe/jesieHrie BTOPUUHBIX 37IEKTPOHOB 10 SHEPTUSIM.

41.  OcHoBHbIe 3aKOHBI BHeLIHero GpoTodddexTa (3akoHbl CTOMETOBA U DUHILTEIHA).
Turnbl HOTOKATOZOB U UX CPABHUTE/IbHbIE XapaKTePUCTUKHU.

42. Tlpunuun paboTel M 6bICTpOJeHCTBHE  (DOTOSEMEHTOB C  BHEIIHMM
tdhoTo3ddekToM. DOTOYMHOKUTEH.

BapuaHTBI TeCTOB //Is1 KOHTPOJISA CTY/{eHTOB.
dusnyeckas 31IeKTPOHHUKaA.
IIpu ABMKeHUU 3/1eKTPOHA B MarHUTHOM I10J1€:

1. TPA€KTOPHUA ABHXEHHWA HE U3MEHAECTCA
2. TPAEKTOPUSA ABMXKEHUA U3MEHSACTCA

3. SHeprusi 371eKTPOHa He U3MEeHSIeTCsI



BosHOBbIe CBOMCTBA 3/1€KTPOHA MPOSIBJISIIOTCS, €C/IM ero JBIKeHHe OrpaHhdyeHo 006J1acThbio
MIPOCTPAHCTBa, JIMHelHble pa3Mepbl KOTOPOIrO I0 OTHOILLIEHWIO K JJiMHe BOJiHbI [le-Bpoiins
3JIeKTPOHA

1. MHOr0 MeHbIIIe
2. COU3MepHMBbI
3. MHOT0 00JIblIIe
1711 HaxoyKieHUs1 SHepruu ypoBHS depMu B MeTasie HeOOXOAMMO 3HATh:
1. KOHLIEHTpALUIO 3/IeKTPOHOB B MeTaJljie
2. paboTy BBIX0O/Ia 3/IEKTPOHOB M3 MeTasljia
3. Cpe/IHIOI0 SHEPI'UI0 3JIeKTPOHOB B MeTaJlje

C yBenuueHuneM pabOoThI BbIXO/la 3/7IEKTPOHOB W3 MeTasla TJIOTHOCTh TEPMO3/IeKTPOHHOTO
TOKa:

1. MHeNHO BO3pacTaeT
2. yBeJIMYMBAETCS SKCIIOHEHIUA/IbHO
3. yMeHbIIaeTCs
@DOTO3/1eKTPOHHAS SMUCCHS - 3TO UCITYyCKaHUe 3JIEKTPOHOB T0J, [1eliICTBUeM
1. HarpeBaHus
2. 3JIeKTPUYECKOro T0JIst
3. 3/7IeKTPOMAarHUTHOI'O U3/1yYeHUst
TunuyHas crieKTpasbHas XapaKTepuCTUKa (POTOKaTo/ia UMeeT BUJ,
1. MOHOTOHHO pacTyl1eld KpUBON
2. MOHOTOHHO yOBbIBaroIIlel KpUBOH
3. KpMBOU C MaKCHMyMOM
['nyOviHa MPOHUKHOBEHUS IEPBUYHBIX 37IEKTPOHOB B METa/IT IIPOTOPLIMOHAIbHA UX SHEPTrUH
1. B crenenu 1/2
2. B cTeneHu 3/2
3. B CTereHy 2
ABTO03/1eKTPOHHAS SMUCCHS — 3TO UCITYCKaHHUe 37IeKTPOHOB TBEPAbIM TeJIOM TOJ, 1eHiCTBUEM

1. 3JIEKTPOMArHMTHOI'O U3/Ty4eHUs



HarpeBaHUsI
BHEIIIHEro 3/1eKTPUYeCKOro IMoJs
OCHOBHBIM YCJIOBHEM CylIleCTBOBaHUsI 00bEMHOT0 3apsifia B BAKYYMHOM MO/l SIB/ISIeTCS
TIpeBbIIIIeHNe TOKA SMUCCUN HaJl aHOAHBIM TOKOM
PaBeHCTBO TOKA SMUCCHHU U aHOAHOTO TOKa
TIPEBBIIIEHNE aHOIHOTO TOKA Hafl IMUCCUOHHBIM
Pabounm peXXrMOM BaKyyMHOT'O IN0/ia SIBIISIETCS
PeXXMM HaChIIIeHUS
peXxrM 00beMHOTO 3apsizia
nroboit yuactok BAX anoza
CeTka B TPHOZie CIIYXKUT Ji/Is
CHIDKEHUS] aHOJHOTO HaTpsDKeHUs
yTIpaBJIeHHs] aHOJHBIM TOKOM
yTpaBJieHus! TJIOTHOCTBI0 00BbeMHOTO 3apsizia
Ko3dhdurreHT ycuneHust TpUoja — 3TO YacTHasi TPOU3BO/HAs
. QHO/IHOT'O TOKa I10 aHOZJHOMY HampsDKeHUIO
. QHO/IHOT'O HaIpsDKeHHs 110 aHOJHOMY TOKY
. QHO/IHOT'O HAIPsDKEHUS 10 CETOUHOMY HarpsKeHUIO
uHaTpoHHbIN 3¢ deKT nposiB/seTcs
TOJIbKO B IM0ZIax
TOJIBKO B TPHO/IaxX
TOJIbKO B TETPOJAX
B 0ZIHOPO/JTHOM MarHUTHOM TI0JIe TPAaeKTOpHeH 3/IeKTPOHA SIBJISIETCS
CTIUpab
rapabosia
runepbosa
UyBCTBUTEBHOCTh 37IeKTPOCTaTUUECKOM OTKJIOHSIOILEH CUCTeMbI

pacTeT C pOCTOM AJIMHBI OTK/TOHAIOLNX ITIJIACTUH



2. pacreT C yMeHbllIeH!eM [JIMHbI OTK/IOHSAIOIUX [1JIaCTUH
3. He 3aBUCUT OT JJIUHbI OTK/IOHAIOLMX [1JIACTUH
B KuHeckor1e UCIIo/b3yeTcs
1. snektpoctathueckasi pOKyCUpPOBKa
2. 3JIeKTpPOCTaTU4YeCcKoe OTKJIOHEHHUe Jiyua
3. MarHuTHas (JOKyCHMpOBKa
Ocuumiorpaduueckue Tpyoku otHocsTcst K SJIT Tuma
1. nmepepnatorx
2. TIpUeMHBIX
3. 3alIOMUHAIOLIUX

HanpskeHHOCTb OIHOPOZHOTO 3/IEKTPUUECKOrO TMOJsi MeXAY [AByMsl Tapasule/bHbIMU
MJIaCTUHAMU

1. yMeHblIIaeTCs OT KaToza K aHOAY
2. yBeIMUMBAETCS OT KaTo/ja K aHOZY
3. HerM3MeHHa
Ha yuactke Hacbijenuss BAX BakyyMHOro iuo/ia aHOAHbIA TOK
1. mocTosiHeH
2. pacteT u3-3a nposieieHus 3¢ ¢ekra [LloTTKN
3. pacTteT u3-3a NpOosIB/IeHUs] TYHHE/IbHOT0 3 deKTa
BTropuuHas 3/1eKTpOHHast SMUCCUS — 3TO UCITyCKaHHe 3/IeKTPOHOB M0/, IeCTBUEM
1. HarpeBaHus
2. 37IeKTPOMarHUTHOIO U3/Ty4YeHUs
3. BHeLLIHero 3/1IeKTPUYeCKOro IoJist

4.2 ®oHJ OLIeHOUHBIX CPe/ICTB /i1 IPOBe/JeHMsI MPOMEeXKYTOUYHOM aTTeCcTaliH.
ITIpuMepHbIe BONMPOCHI K 3a4eTy.
1. /IBuw>KeHHe 3/IeKTPOHOB B 37IeEKTPUUECKOM U MarHUTHOM CTaTHUYeCKHX TOJISIX

2. Toxku B namnax CBUY.
3. Teopema Illokmm-Pamo.

4. Bwuppl 3/1eKTPOHHOM SMUCCHU.



5. Tepmo3/ieKTpOHHAas1 SMUCCHSI.

6. dopmyna [IsmimaHa.

7. Oddexkr loTTKH.

8. du3unyeckue sIBJIeHUS B BAKYYMHOM JJUO/e.

9. BakyyMHBIM TPHUOZ,

10. JeucTBYIOWMI NTOTEHLIMAI U IPOHULIAEMOCTD 371eKTPO/A.
11. Knaccudukarius 3/1eKTPOHHBIX TTPUOOPOB.

12. OcobeHHOCTH pabOTHI 37IEKTPOHHBIX MprOopos Ha CBY.

13. YcTpocTBO U IPUHLMI 1eHCTBUS NIPOJIETHOTO KJAMCTPOHA.
14. Y cTpOoWCTBO U NIPUHLMI [1eHMCTBUS OTPa)KaTebHOr0 KJIMCTPOHaA.
15. YCTpolCTBO ¥ IPUHIIUIT [IeMCTBYS MarHeTPOHa.

16. YcTpoiicTBO U TIPUHIUI [1eHCTBHS JTaMIThl OeryIiei BOTHBL.
17. 3amepisitolie CUCTeMbI U IPOCTPAHCTBEHHbIE TAPMOHUKH.
18. YcTpoliCcTBO ¥ IPUHLIUTT [IEMCTBUS JIaMIThl 0OpaTHOMW BOJTHBI.

5. IlepeyeHb OCHOBHOW M [OTIOTHUTE/HLHOM y4eOHOM J/JMTepaTypbl, HEOOXOAUMON A1
0CBOEHHUA JUCLHMIUIUHBI (MOAY/If1).
5.1 OcHoBHas uTEparTypa:

1. BnagumupoB I'.I'., ®Pusnueckas 3/eKTPOHMKA. OMUCCHUS W B3aUMO/IeliCTBUe 4YaCTHI] C
TBEPALIM TefioM: YueOHoe rmocobue — CII6: Jlaws, 2013, ISBN:978-5-8114-1515-1,
https://e.Janbook.com/book/38838#book_name

2. Bo6wuieB HO.H., ®u3nueckrie 0CHOBBI 371eKTPOHUKH, M3aaTesibcTBO "opHasi Kaura, M: 2005,
2-e N3manne, ISBN:5-7418-0203-6, https://e.lanbook.com/book/3486#authors

3. CymikoB A./l. BakyymHast 371eKTpOHHKA. PU3UKO-TeXHHUeCKHe OCHOBBI: YueOHOe TTocobue —
CII6: Jlans, 2004

4. Illyka A.A., DnekTpoHuka: Yue6Hoe nocobue. — CI16: BBX Iletep6ypr, 2006

5.2 JlonoiHMTe/IbHAA IMTepaTypa.

1. JKaBoponkoB M.A., Ky3uH A.B. DieKTpoTexXHUKa U 37IeKTPOHUKA: YueOHOe rmocobue. —
M.: U1 «Axkagemus», 2005

2. Tpy6erkos [.W. Jlekuyu 10 CBEPXBBICOKOYACTOTHOU yieKTpoHuKe. M. ®DU3MATI/INUT,
T1. 2003. - 496 c.

3. Tpy6etkos [.W. JIeKuyu 10 CBEPXBBICOKOYACTOTHOU y1eKTpoHuKe. M. DU3MATIINUT,
T2.2004. - 496 c.

4. Hedenos E.N., Ycrpotictea CBY u aHTeHHBI: yueOHOe MOCOOHe /Jisi CTYI€HTOB bIy30B.
M.: Akagemus, 2009 — 376 c.

5. OnektpoHHbie ycrpoiictea CBU. Ku. 1/ mop pepmakuueii W.B. JlebGemeBa. — M:
Pagnorexnuka, 2008 — 355 c.

6. DnektpoHHble ycrtpoiictBa CBU. Ku. 2/ mop penmakuueii UW.B. JlebemeBa. — M:
Pagnorexnuka, 2008 — 349 c.



5.3. IleproauyecKue U3faHusA:
. B mupe Hayku.
. N3Bectust BY30B. Cepus: Paguodusuka.
. N3Bectusa BY3o0B. Cepus: PagnosnekTpoHUKa.
. 3Bectus BY3oB. Cepus: Pusuka.
. Ycnexu py3nuecKux Hayk.
. ®usuka. PedeparvBHbiii xxypHan BUHUTU.
. DNIeKTPOMarHUTHbIE BOJIHBI M 3/IEKTPOHHbIE CUCTEMBI.
. DNeKTPOHUKaA.
. DnekTpoHuka. PepepatuBHbiii xxypHan BUHUTN.

10. DyieKTpOHUKA: HayKa, TeXHOJIOTUsI, OU3HecC.

6. Ilepeuenb pecypcoB HH(OpPMaAILMOHHO-TEIEKOMMYHMKAIJUOHHON  CeTH
«/IHTepHeT», HEOOXOAUMBIX AJ/ISI OCBOEHUSI JUCIHIUITMHBI (MOAY/Is)

1. http://www.edu.ru/ (EguHoe oKHO JjocTyra K 00pa3oBaTe/lbHbIM pecypcam).

2. http://www.edu.ru/db/portal/sites/res_page.htm (®egepanbHbIii 06pa3oBaTe/ILHBIHN
ropTan)

3. http://www.scientific.narod.ru/literature.htm (KaTasior HayuHbIX peCcypcoB)

4. http://www.sci-lib.com/ (bosbiuasi HayuHasi 6ubMoTeKa)

5. http://www.ph4s.ru/books tehnika.html (Pa3sgen «TexHuueckue Hayku
(papuoTexHUKa, paiM03/IeKTPOHUKA, 37IEKTPOHUKA, CXeMOTeXHUKA, TOTYTPOBOJHUKOBAsI
3/IeKTPOHMKA U JIp.» o0pa3oBarenbHOro rpoekta A.H. BapruHa «®u3nka, Xumusi, MaTeMaTHKa
CTyJleHTaM U IIKOJIHUKaM»)

6. http://www.rsl.ru/ (Poccutickas rocyzapcTBeHHasi 0Mb/MoTeKa)

7. http://www.nlr.ru/(Poccuiickasi HarjuoHabHasi 6UO/IMOTeKa)

8. http://www.benran.ru/ (bubsmoreka PAH 110 ecTecTBeHHbIM HayKaMm)

9. http://www.gpntb.ru/ (I'ocygapcTBeHHast myO/iMyHas HayYHO-TeXHAYeCKast
OubmoTeKa)

10. http://www.skrutka.ru/sk/tekst.php?id=19 (Onsaiin pacueT 06OMOTOK
TpaHchopmaTopa)

11. http://www.club155.ru/ (Kny6 155 — pa3HooOpa3Hbie MaTepHasibl 110
MPOrpaMMUPOBaHUIO U CXeMOTEXHUKE)

12. http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-
vyiprjamitelja (IIporpamma z/11 pacueTa MOCTOBOT'O BBITIPSIMUTEIS)

13. http://www.soel.ru (>xypHan CoBpeMeHHasi 3JIeKTPOHHKA)

14. http://www.adcomlogod.narod.ru (cai'T UHTePaKTHUBHOM NOAIeP>XXKU MPOBeAeHUs
nabopaTOPHBIX U CAaMOCTOSATEIbHBIX pabOT IO JUCLUIIITHE)

7. Meroguueckue yKa3aHHsl [JIsi O0y4alIUXCSI MO OCBOEHHI) [AMCIMIUINHBI
(Mmopyns).

[ns  camMoCTOSITe/IbHOTO ~ WU3yueHUsl TeOpeTMYeCcKoro  marepuana  CTyJeHTaMu

OO UTA, WN -

HCTIOJ/Ib3YHOTCA yq66HI/IKI/I n yqe6Hble 1'IOC06I/IH, HPI/IBe,E[éHHBIe B CIIMCKe JIUTepaTyphbl.
pr,[[OéMKOCTb CAMOCTOATE/IBHOI'O U3yUEHUA TEOPETUUECKOI'O MaTe€pHd/id COCTABJISAET 70 gacog.

[1s ycremmHoro ocBoeHHsl MaTepuasa CTyZ[eHTaM BbIA6TCS KOMIUIEKT KOHTPOJIBHBIX
3aflaHuil /i1l caMocTosiTesIbHOTO pelieHus. Habop 3ajanuii opmupyercs jieKTopoM. JlekTop
MIPOBOJIUT KOHCY/IbTal[¥, MPOBEPsisi KOPPEKTHOCTh MPe/J/I0KEHHbIX pellleHnH.

Ha camocTosiTenbHyto paboTy crygeHTOB oTBogutcsi 40 % BpemeHu OT oOiiei
TPYAOEMKOCTHA  AUCLIUIIIUHBL. CorpoBoK/ieHHe CaMOCTOSITe/IbHOM  pabOThl  CTY/I€HTOB
OpraHM30BaHo B CIeAyHIUX (hopMax:



[TpoBepka 3HaHWU CTyZileHTa OCHOBaHAa Ha KOHTPOJIbHBIX BOIPOCAaxX, MpPUBEJEHHBIX B
OMMCAaHUU PAabOTHI U MOTOJIHUTENBbHBIX BOMPOCAX, KacCaroIUXCS COOTBETCTBYIOIIUX pa3/ie/ioB
JIVCLIATI/IMHBI.

- BBITIO/THEHYE JOMAIlIHUX 3a/]JaHrM 10 TPAKTUYECKHUM 3aHSITHSIM.

- YCBOEHWe, [OMOJHeHWe W BHUKaHWe B pa3bupaemble pa3fenbl AUCLUIVIMHBI TIPU
TIOMOILLY 3HaHUH, TI0J/ly4aeMbIX 110 CPeICTBaM U3yueHUs] peKOMeHyeMOM JTUTepaTyphl.

- KOHCY/bTal[iM, OPraHW30BaHHBIE [JIsI Pa3bsCHEHHUS TPOOJEMHBIX MOMEHTOB TIpPH
CaMOCTOSITEJILHOM HW3Y4YeHUM TeX WM WHBIX aclleKTOB pa3/ie/ioB yCBavBaemoil WH(OpMaluu B
JUCLIUIIVHE.

[MpumepHasi TeMaTHKa KYpPCOBOTO TIPOEKTHPOBAHHUSI pa3pabaTbIBaeTCs M €XKEerofHo
00HOB/IsIeTCs Kade[poit. 3aKperyieHue 3a CTyJeHTaMU TeM KYPCOBBIX TTPOEKTOB MPOU3BOAMTCS
TI0 MX JIMUHBIM 3asIBJIEHUSIM Ha UM [leKaHa WIH 3aB Kadepoi, 10 COT/IaCOBaHUIO C HAYUHBIM
DYKOBOJUTE/IEM BO3MOKHO KOPPEKTHDOBKA BbIODaHHOW TeMbl. B fanbHeIIeM CTyJeHT U
HayuyHbI PYKOBOJAWTEb COCTaB/sieT 3a/[aHMe C TIOJPOOHBIM IIJIAHOM TI10 BBITTOJTHEHUIO
KypcoBoro npoekTa. ITogpo6Hast nadopMarius mo TpebOBaHUsAM K KypCOBOMY TIPOEKTHPOBAHHUIO
pacriosiaraeTcst Ha caiTe Kadepbl ONTO3/IEKTPOHUKH B JOKyMeHTe MeToAuueckre yKa3aHHsI 110
BBITIOJTHEHHIO KypCOBBIX mpoekToB: http://ftf.kubsu.ru/htmlifiles/dip/MetodUk2018.rtf u

https://moodle.kubsu.ru/enrol/index.php?id=378

IIpuMepsI 3aJaHKi AJIA CAMOCTOSATE/THHON PadOTHI.
1. PaccunTtaTh TpaeKTOPUIO 3/1eKTPOHA /IJisl 3a[JaHHOM CTal[MOHApHOW KOHGHUTypalvuu

3JIEKTPHUYECKOI'O U MAIrHUTHOI'O TOJIe.

2. [MTocTpouTth M300pa’keHHe B 3a[JaHHOM CUCTEMe 3JIeKTPOCTaTUUeCKUX JIMH3.

3. [MocTpoutsb M306pa’keHHe B 3a[JaHHOM CHCTeMe 3/IeKTPOCTaTUUeCKUX JIMH3.

4. [TocTpouTh M300pa’keHHe B 3a/JaHHOM CHCTEMe MarHUTHBIX JIMH3.

5. PaccuuTath abepparyv 3a/JaHHOM CUCTEMBI 37IEKTPOHHBIX JIMH3.

6. PaccuuTtaTrh pe)kxuM TemriepaTypHOr0 OrpaHUYeHHsl SMUCCUM IU0/ia.

7. PaccuuTatb O6bICTpOeicTBHE (OTOYMHOMKUTEIS.

8. ONeKTPOHHO-ONTUYeCKHe CUCTEMbl MUKDOCKOIIOB B UX UCTOPUYECKOM Pa3BUTHH.
9. [TocnesHre JOCTHXKEHUs] SMUCCUOHHOW 3/IEKTPOHUKH.

10.  Cnoco6bl MOBBILIEHUS] UHTEHCHBHOCTH 3/IEKTPOHHBIX TTYUYKOB.

11.  [IpumeHeHMs POTO3/1EKTPOHHON SMHUCCHUU.

12.  CoBpemeHHbIe YCTPOMCTBA C UCII0/Ib30BaHUEM BTOPUUHOW SMUCCUU 3/IEKTPOHOB.
13.  TlepcrieKTHBHbIe UCTOYHMKHU [JIs J1a3ePOB Ha CBOOO/IHBIX 3/IeKTPOHAX.

8. Ilepeuenp HH(OPMALMOHHBIX T€XHOJ/IOTUH, HCII0/Ib3yeMbIX NPHU 0CYILeCTB/IeHUH
oOpa3oBaTe/IbHOT0 mporecca mo AucnuiuinHe (Moayaw) IlepeueHp Heo0X0AMMOro
NMPOrpaMMHOI0 o0ecrieyeHuUsI.

1. OnepanmonHas cucrema MS Windows u Linux.

2. GNU pgemonaket riporpammsl CATIP Micro-Cap.

3. VlnTerpupoBaHHOe 0hHCHOe MPUIoXKeHHe.



4. TIO pns opraHu3anyy yrpasisieMoro 1 6e3omacHoro focryna B MIHTepHer.
5. GNU w/wmm GNL naketsr:

CB0OOZHO  PpacIipOCTPaHSOIIMECs TIPOrPaMMBI

mogenupoBanusi CBUY ycrpoiicte MMANA, RFSimm99, smithchart.

6. [Iporpamma yripaBienus Graphit PAM Bepcus 2 (pupma « MUKPAH»).

7. 3MYJIATOP BEKTOpHOro aHanusaropa ueneii COM-apaiiBep Bepcuu 1.2.16. (pupma
«MUKPAH»).
9. MarepuanbHO-TeXHUUYeCKas 0a3a, Heo0Xxo/uMas /151 0CyIeCTB/IeHUsI
o0pa3oBaTe/IbHOr0 MpoIecca Mo JUCIUIUIHHE (MO/y/110).

MaTepuanbHO-TeXHAUeCKoe obecrieueHre JUCITUTIAHbI

Ne Bup pabot
(Mopynst) ¥ OCHAI|EHHOCTh
1. JlexuonHsble 3aHaTus | Ayzautopus 209C, ocHallleHHasi UHTePaKTUBHBIM ITIPOEKTOPOM
Y MarHUTHO-MapKepPHOU JJOCKOH.
2. Cemunapckue 3aHatusi | Ayauropuun 230C, 317C ocHalljeHHble MarHUTHO-MapKepHOU
JIOCKOU
3. Kypcogoe Ayputopust 311C, ocHallleHHasi KOMITbIOTEDHON TeXHUKOM C
NIPOEKTUPOBAHUE NOJIK/II0OUeHueM K ceTh VIHTepHeT
4, ['pynimosele Ayputopust 311C, ocHallleHHasi KOMIbIOTEPHOM TEeXHUKOU C
(MHAVBUya/IbHBIE) MOJK/I0UeHueM K ceTv VIHTepHeT
KOHCY/IbTal[uy
5. Tekyuuii  KOHTpoJb, | Ayautopusi 311C, ocHallleHHasi KOMIMbIOTEPHOW TEXHUKOWU C
MPOMEXXYTOYHAask MOJIK/Ir0UeHreM K cetu VIHTepHeT
aTTecranus
6. CamocrosiTennbHas Ayputopus 311C, ocHalleHHasi KOMIBbIOTEPHOM TEXHUKOU C
pabora BO3MO)XHOCTBIO  TOJAK/MHOYeHUss K  ceTu  «VIHTepHeT»,
MPOTPAMMOM  3KPAaHHOTO yBelMW4YeHUss U 00ecrieueHHbIN

JIOCTYTIOM B 3JIeKTPOHHYIO WH(POPMAaLIMOHHO-00pa30BaTelbHY0
Cpe/ly YHUBEpPCHUTeTa.
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