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1. Ilesiu 1 3aiaum U3yUeHHUs1 JUCIUTI/IMHBI.

1.1 Iles1b AU CHUII/IMHBL.

YuebHast gucuuriiHa «@Pu3nyeckasi 3/€KTPOHHKa» CTaBUT CBOeH IIeNbI0 M3ydeHHe
(hM3MUeCKUX OCHOB 3/IeKTPOHHBIX U 3JIEKTPOMAarHUTHBIX IIPOLIECCOB, TOHMMaHWe WX PO B
(OYHKLIMOHMPOBAaHUM TEXHUYECKMX YCTPOMCTB TMPOMBILUIEHHOM W  WH(OpMaLIOHHOW
3/IEKTPOHUKY, O3HAaKOMJIEHHE CTY/IeHTOB C OCHOBHBIMH K/laCCaMM BaKyyMHBIX NPUOOPOB U
YCTPOWCTB, WX TMPHUHLIMIIAMHU [eMCTBHSl, OCHOBHBIMU XapaKTepUCTHMKaMU W IapaMeTpamy,
MeTOo/jaM{ MX pacueTa ¥ o0s1acTssMu rpuMeHeHus1. VisyueHne nprubopoB U yCTPOMCTB BaKyyMHOM
3/IEKTPOHUKU SIB/ISIETCSI BaXKHOM COCTAaBHOM 4aCThbIO TMOJATOTOBKM «PaJUO(pHU3MKOB», TaK Kak
MMEHHO 3TW TpUOOpbI M YCTPOWMCTBa 00eCrieurBarOT CerofiHs pPeKOpPAHbIe TapaMeTphl 10

MOLL[HOCTY Ha TIpe/ieIbHbIX YacTOoTax.

1.2 3ajaum AUCHMIIIMHBIL.
chopMrpoBaTh y CTY/IEHTOB COBPEMEHHOe Tpe/iCcTaB/ieHHe 00 OCHOBHBIX MeTOZax

(opMHpOBaHUsI aKTUBHOW Cpefibl B BHZE 3/EKTPOHHOIO MydYKa /i MOLIHBIX MCTOYHHKOB

JJIEKTPOMATIHUTHOT'O U3JIyU€HHs, BK/IHOUds TeOPUI0 SMUCCHUHU 3JIEKTPOHOB U3 TBEPAOIr'O TeJld.

1.3 Mecro auciumInHbI (MOAYJ/Is1) B CTPYKTYpe 00pa3oBaTe/IbHOW MPOrpaMMbl.
HOucturuiiHa «®u3nueckasi 3/eKTPOHHKAa» OTHOCUTCA K 0Oa3oBoii uactu Bioka 1. B

«ducuunHel (MoAyu)» yueOGHOTO IjlaHa.

IOuciynavHa «®Pusnyeckass 3/1eKTPOHUKa» 0asupyeTcss Ha CJIeYIOUMX AUCLIUIIMHAX
oOpasoBaresnibHOM  TporpaMmbl  OakasaBpa HafpaB/ieHuto Paavodusuka: Mopyns
«MaTeMaTHUeCKuii U eCTeCTBeHHOHAYUHbIN LIUK/I»: «MaremaTrKa», «MeTobl MaTeMaTUueCcKou
¢busuku» 1 «O611as pusrka» 6a30BOI UAaCTH I[UK/IA MaTEMAaTHUYECKUX U eCTeCTBeHHOHAYYHbIX

I10

JMVCLIATLTUH.

1.4 TlepeueHb NMJIAHMPYEMbBIX Pe3y/JILTAaTOB O0y4YeHHUsI MO AMCLUILUIMHE (MOAYJIIO),
COOTHECEHHBIX C MJIAHUPYEeMbIMH pe3y/IbTaTaMH 0CBOEHHs 00pa30oBaTe/IbHONM MPOrpaMMblL.

N NHupekc Copeprkanue B pesysibTare n3yueHust yueOHOM JUCLIATUIMHBI
I 13 KOMIIET | KOMITeTeHLUU (UIu eé o0yyaroluecst JO/DKHBI
| eHUMM YacTH) 3HaTh yMeTb BJIa/IeTh
1. | OIIK-1 CIIOCOOHOCTBIO K OCHOBBI oripeJieNiaTh ripyeMamu U
OB/Ia/ieHrI0 0a30BBIMM | K/TaCCUYeCKOU OCHOBHbIE HaBbIKaMH
3HaHUSIMM B 06/1aCTH 3/1eKTPOHHOM XapaKTepUCTUKH pellieHust
MaTeMaTUKu 1 ONTUKY; 1 YCTPOMCTBO KOHKDETHBIX
€CTeCTBEHHBIX Hayk, pasuHbIe Pas3IUUHBIX 3a/ja4 13
VX UCII0/Ib30BaHUIO B BU/IbI 3/1eKTpO- pasHbIX
ripodeccuoHaIbHOU 3/1eKTPOHHOM BaKyyMHBIX obnacreit
JlesiTeNIbHOCTH SMMCCHUU U niprbOpoB ¢busnyeckoit
MeTO/Ibl X 3/IeKTPOHUKU
TeOpeTUYeCKOro
OTMUCaHUS;
YCTPOMCTBO U
OCHOBHbIE
XapaKTepPUCTUKU




No NHupekc CopepykaHue B pesysibTare n3yueHust yueOHOMN JUCLIATUIMHBI
I 1; KOMIIeT | KOMIIeTeHL[UH (U1 eé obyuaroiyecs J0/DKHBI
" | eHuun 4yacTH) 3HAThb yMeThb BJIaleTh
pas/IUYHbIX
3J1IEKTPOBaKyyM

HBIX NPUOOPOB;

2. CTpyKTypa M copep)kaHHue AUCLMILIMHBI.
2.1 PacnipejiesieHle TPYyA0EMKOCTH AUCLMILIAHBI 10 BU/jaM padoT.

OO1iast  TPYJOEMKOCTh  IUCIIUTIAHBI
pacripe/iesieHue 110 BUJjaMm paboT rnpe/icTaBieHo B Tabsuile (018 cmydeHmog OPO).

cocTaBasieT 3

3au.ef.

(108 uacom),

nx

Buj yuebHO paboThI Bcero CeMecCTpbl
4yacoB z —

AypauTopHBIe 3aHATHSA (BCEro) 32 32
B Tom uucne:
3aHATHS JIEKLIMOHHOT O TUIa 16 16
3aHATHS CeMUHAPCKOro TUMa (MpakTUyecKue 3aHsITHSI) 16 16
CamocrosiTesTbHasA padora (Bcero) 70 70
B Tom unce:
KypcoBast pabota 8 8
[TpopaboTka yue6HOTO (TeOpeTHYeCcKOro) MaTepHrasa 26 26
BrImo/THeHHe UHIWBU/Iya/TbHBIX 3a/JaHu (TTOATOTOBKA 24 24
Co00I1IeHNH, pe3eHTalri)
[ToaroroBka K TeKylLemy KOHTPOJIIO 6 6
KCP 6 6
Bui mpomMe)XyTOUHOM aTTecTaluy - 3aUeT 4 4
OO01uas TPyA0eMKOCTh yac 108 108

3a4. efl. 3 3

2.2 CTpyKTypa AUMCLUII/IMHBI:
Pacripesiesienre BUj0B yueGHOI paboThI M MX TPYJOEMKOCTH T10 pa3/esiaM JUCLIUIIMHBIL.

Pa3fienbl AUCLIUTIIMHBL, M3yUaeMble B 4 cemecTpe (015 cmyodeHmog OdDO)

No KonmuecTBOo yacoB
R AynutopHas  |CamocTosiTe/ibHast
pas[ HanmeHoBaHue pa3zenoB
oa Bcero pabora pabota
JI 13
1 2 3 4 5 6
Paspen 1. [IBuKeHMe 3/IeKTPOHOB B ) 9
1. 3/IEKTPAYECKOM U MarHUTHOM 10
CTaTUYECKUX MOJISIX
Pasgen 2. Toxku B nammnax CBY. 2 2
2. 10
Teopewma. [Mloknu-Pamo.
Pazgen 3. Bupbl s1eKTpoHHOM
3 SMuUCCHU. TepMo31eKTpOHHas 4 4 10
: smuccusi. PopmyJia [Ipmmana.
Addext HloTTKM.




3/IEKTPOHHBIX TTPUOOPOB.
OcobenHocTy paboThl

nipu6opoB. Ocob6eHHOCTH paboThI
3/IeKTPOHHBIX Mprbopos Ha CBY.

Pasnen 4. ®usnyeckue siB/I€HUS B
BaKyyMHOM /i10/e. BuaKyyMHbIﬁ 2 2 10
TpUO/,. [leiicTByOIMIY TTOTeHI[a
Y TIPOHULIAEMOCTb 3JIEKTPO/a.
Pa3pmen 5. Kraccudukarys
3/IEKTPOHHBIX TTPUOOPOB.
OcobeHHOCTH PabOTHI 3/IEKTPOHHBIX 2 2 10
nipubopoB Ha CBY. YcTpoiicTBoO 1
TIPUHLIUI 1eCTBUS TIPOJIETHOTO
KJIUCTPOHa.
Pa3pen 6. YcrpoucTso u
TPUHLIUI 1€ CTBUS
OTpa)kaTeabHOI0
6 K/IMCTPOHA. Y CTPOICTBO 1 2 2 10
. TIPUHLUI [1eHCTBUS
MarHeTpoHa. Y CTPOMCTBO U
TIPUHLUIT 1€ CTBHUS JIaMITbI
OeryImeu BOJIHBIL.
Pazgen 7. 3amepidronye CUCTEMBI U
v TMPOCTPAHCTBeHHbIE FTAPMOHUKH. 2 2 10
. Y CTpPOUCTBO Y NPUHLIUI [JeHCTBUS
JlamMnbl 00pPaTHOM BOJIHEL.
HWToro no pgucyuninHe: 108 16 16 70
2.3 CojpepixaHue pa3je/ioB JUCLUIINHBI:
2.3.1 3aHATHA JIeKIUOHHOT0 THUTIA.
dopma
HaumeHosaHue
No CofepykaHue pasjena TeKylLlero
paszena
KOHTPOJISI
1 2 3 4
1. Pazpgen 1. [Iuwxenue YpaBHeHVs IBUXEHUS B KontposibHas
37IeKTPOHOB B 3/IEKTPUUECKOM U 371eKTPOMarHuTHOM Tosie. Ciiyyau pabota
MarHMTHOM CTaTUYeCKUX MOJISIX OZHOPO/IHBIX 3/IEKTPUYECKOI0 U
MarHuTHOTO Tosieid. IHTerpan sHeprum.
[BwkeHune B c1abOHEOTHOPOJHBIX
nosisix (gpeiidoBast Teopusi).
2.| Paspgen 2. Toku B namnax CBY. Toxku B namnax CBY. Teopema. KoHutponbHas
Teopewma. loknu-Pamo. [MMoknmu-Pamo. pabota
3.| Pasgen 3. Buzabl 5neKTpoHHOM Buibl 3/1eKTPOHHOM 5MUCCHUH. KoHTpo/bHas
smuccuu. TepmoaniekTpoHHas | TepmossiekTpoHHas smMuccus. Popmyia paGota
smuccus. Popmysa Jlsmmana. Hovana. O¢dexT HloTTKy.
Addext LloTTKM [TpoxoxkaeHue 3/1eKTPOHOB CKBO3b
MOTeHLIMAIbHBIA Oapbep Ha
MOBEPXHOCTH TBepZAOro tena. Pacuer
aBTO3/IeEKTPOHHOT0 ToKa. CBOMCTBA U
TIPUMEeHEeHHe aBTO3/1eKTPOHHBIX
KaTo/10B. B3pbIBHas sMUCCHSL.
4.| Pa3zzmen 4. ®usnueckue sieneHus | Pusuueckue sgBlIeHUs B BAKYYMHOM KontposibHas
B BaKyyMHOM JIHO/€. nvope. BakyymHbBIN TPUOZ,. pabota
BakyyMmHbIl TpUO[I. HelicTByO1MI TTOTEHI[AAT U
JevicTByroLMI TOTEHLAAT U TIPOHUL[AeMOCTb 3JIeKTPO/a.
TIPOHHUL]aeMOCTh 371eKTPO/Ia.
Paspen 5. Knaccudukanms Knaccudukarys s1eKTpOHHBIX KonTposibHas
pabora

3/IEKTPOHHBIX ITPUOOPOB Ha

Y CTPOWCTBO Y TIPUHLIUII JeHCTBUS




CBY. YCTpOUCTBO U TIPUHLIUII MPOJIETHOTO KJIUCTPOHa.
JleViCTBUS IPOJIETHOTO

KJ/IUCTPOHa.
6. Pa3pen 6. YcrpoiictBo Y CTpOUCTBO ¥ IPUHLIUII J€NUCTBUS KoHutponbHas
TIPUHLIUMN [1eHCTBUS OTpa)kaTesbHOTr0 K/IMCTPOHaA. pabora
OTpa)kaTeJbHOTO KJIMCTPOHA. Y CTpOWCTBO Y TIPUHLUI [eHCTBUS
YCTpOMCTBO ¥ IPUHLIUI MarHeTpoHa. Y CTPOMCTBO M MPUHLUI
JleMICTBUSI MarHeTpoHa. JeliCTBUS JTaMIIbl Oeryireld BOJTHBI.

Y CTpPOMUCTBO Y TIPUHLIUTT
JeliCTBYS TaMIIbl Oeryiiei

BOJIHBI.
7. Pazgen 7. 3amepistonye 3amez/IstoLe CUCTeMbI U KoHTposibHast
CUCTEMBI U MPOCTPAHCTBEHHbIE TADMOHUKU. paGota
MPOCTPAaHCTBEHHbIE Y CTpOWCTBO Y TIPUHLUI JeHCTBUS
apMOHMKH. JlaMrbl 0OpPaTHOM BOJTHBI.

Y CTpPOWCTBO Y MPUHLIUT
JeliCTBUS JTaMITbl 0OpaTHOM
BOJIHBI.

2.3.3 JIabopaTopHbIe 3aHATHS - He MPeyCMOTPEeHBbI.
2.3.4 IlpumepHas TeMaTHKa KypCOBBIX padoT (IPOeKToB).
CBolicTBa NepuouuecKrx BOJIHOBO/OB.
VHTerpanbHble MUKPOCXEMBI.
[Br>keHMe 3apsDKeHHbBIX YaCTUL] B 3/IeKTPOMarHUTHBIX ITO/IIX B BaKyyMe.
N3nyuyenue BaBunosa-YepeHkKoBa.
MarseTpoH.
Bup1 amMuccum U3 TBEpAOro Tena.
MuKpocxeMsl, UX K1acCU(PUKALUS U TeXHOJIOTUSI U3rOTOB/IEHUSI.
Karopp! ciupTa.
OHpynsaTopHoe usnyyeHve. Burriepsl.
. [lonesbie TpaH3UCTOPEI
. [IBibKeHWe  3apsDKeHHOW  uacTHIbl B T10Jie  TUIOCKOH  MOHOXpOMaThuecKou
3/IEKTPOMarHUTHOU BOJIHBI M [IOCTOSSTHHOM MarHUTHOM I10JI€.
12.BonHoBoabi CBU-guamna3zoH
13.M3nyuenue 3apsokeHHOW YaCTULIBI B [10J/1e aMIIMTYAHO-MO/ly/IMPOBaHHOM BOJIHBI.
14.CnekrtpanbHble " TOJIIpU3aLiOHHbIe XapaKTepUCTUKU MO/ly/IMPOBaHHOM
3/IEKTPOMarHUTHOU BOJIHBI.
15. /IBw>keHue 3apspKeHHOM YacTHLbl B 10716 YaCTOTHO-MO/y/IMPOBAaHHOM 3/1eKTPOMarHUTHOU
BOJIHBI.
16.
Metopuueckue yKasaHus o BBITIOJIHEHUIO KyPCOBBIX TIPOEKTOB:
https://moodle.kubsu.ru/enrol/index.php?id=378

LN WNE
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2.4 TlepeyeHb yueOHO-MeTOANMYECKOT0 00ecneyeHHs /11 CAMOCTOSITe/TbHOH PadoOThI
00y4aroIMXCsl M0 JUCIUIUIHHE (MOY/TI0).

No Bujg CPC [TepeueHb yueOHO-METOAUYECKOTO 066CH€HEHI/ISI JVCLIUTIIUHBI IO
BBITIOJTHEHUIO CaMOCTOSITE/TbHOM PabOThI
1 2 3
1 | TIpopaboTka yuebHOrO MeTtoauueckre yKa3aHus 110 OpraHy3aliyi CaMOCTOSITe/IbHOM
(TeopeTHueckoro) paboThI CTYIEHTOB MO AUCLUIUINHE «Du3ruecKas 37IeKTPOHUKA»,
Marepuasa yTBep>K/leHHble Kadeapoii pafuo(U3uKU U HAHOTEeXHOJIOT UM,
ripotokos Ne 7 oT «20» mapTa 2017 1.




2 BrinonHeHue MeToauueckuie yKa3aHus 110 OPraHr3aliyd CaMOCTOSITe/IbHOM

VH/AVBU/Y a/TbHBIX paboThI CTY/IEHTOB IO AUCLUIIHHE ««Pu3nueckast
3a/laHui (TTOATOTOBKA 3/IeKTPOHUKAa», yTBep KAeHHbIe Kadeapoi paaruodr3uKy U
Co00IIeHNH, HaHOTeXHOJIorui, NpoTokosa Ne 7 oT «20» mapta 2017 r.
TIpe3eHTaL|N)
3 |llogroroBka K TekylieMy| MeTognyeckre yKa3aHus 10 OpraHM3alLdy CaMOCTOSITe/TbHOM
KOHTPOJTHO paboThI CTYIEHTOB M0 AUCLUTUINHE «Du3nuecKas 371IeKTPOHUKA»,

yTBepXZieHHble Kadeapoi paAuo(u3ruKy ¥ HAHOTEeXHOJIOT UM,
ripotokos Ne 7 oT «20» mapTa 2017 1.

4 [ToaroroBka K MeTouyeckue yKa3aHUs 110 PelleHHIo 3aau 1o JUCLUIUIHE
MPaKTUYECKUM 3aHATUSIM «®u3nyeckas 3/1eKTPOHUKA», YTBEPKAeHHbIe Kaheapoi
pasnor3UK1 U1 HAHOTEXHOIOTUM, TPOTOKOJ Ne 7 oT «20» MapTa
2017 r.

YuebHO-MeTOJUeCKHe MaTepHuasbl JJIsi CaMOCTOSITeNIbHOM paboThl 00ydaroluxcs U3
yKC/ia MUHBAIU/IOB U JIUL] C OTPaHUYeHHbIMU BO3MOKHOCTSIMU 3710p0oBbst (OB3) rpefocTaBsitoTCst
B (hopmax, a/lanTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbsI U BOCIPUATHS WH(MOPMALIUU:

[ns1 muL c HapyLIeHUsIMU 3peHMUS:

- B (hopMe 3/IeKTPOHHOTO JJOKYMeHTa.
[7s1 muL C HapyLIeHUsIMU CJTyXa:
- B meuaTHOU (opme;
- B JopMe 371eKTPOHHOTO [JOKyMeHTa.
[ muL c HapyLUeHUsIMU OTIOPHO-/IBUraTe/IbHOTO arrapara:
- B euaTHOU (opme;
- B JopMe 371eKTPOHHOTO0 [JOKyMeHTa.
3. O6pa3oBare/ibHbIE TEXHO/JIOTHH.
151 IpoBefieHNs1 BCeX JIEKLIMOHHBIX 3aHSATHI UCTIOb3YHOTCS My/IbTUMeIUMHbIE CPe/ICTBA

BOCITDOM3BE/IeHNsI  aKTUBHOTO  CO/IeP)KMMOTO, TIO3BOJISIIOILEr0  C/IYLIATeT0  BOCIPHUHUMATh
0Cc00EHHOCTH M3yuyaeMOM MpodecCHH, 3auacTyl0 Wrparolliye peIIaloilyi0 pPoJib B TOHUMaHUUA U
BOCIIPUSITUH, @ TaK>Ke (POPMUPOBAHUM NTPOQeCcCHOHATbHBIX KOMIeTeHIUH. bosblias yacTh 1eKiuii

MPpOBOAATCA C UCITI0JIb30BAHKWEM OOCKHW U CIIPABOYHBIX MaTe€PHAJIOB.

4. OneHouHbIe CPeACTBA /J/Is1 TEKYI[ero KOHTPOJISA YCIeBaeMOCTH M IPOMEe)KyTOUHOU

aTTeCcTaIjuu.

TeKyluii KOHTPO/Ib: TpOBepKa /[JOMAallHUX 3aJaHUl [0 CeMHHAapCKUM 3aHSTUSM.
OTBeTbl Ha KOHTPOJIbHbIE BOTIPOCHI, NpHBe/leHHble B OINMCAHUSX paboT M Ha JIOTOJIHUTE/bHbIe

BOIIPOCHI, KacaroIlyecsi COOTBETCTBYIOIIUX pa3Zie/ioB OCHOBHOM JUCLIUTIINHBL.
HToroBuiii KOHTPO/Ib: 3aUeT.

4.1 ®oHJA OLIeHOUYHBIX CPE/ICTB /IS NPOBe/JeHUs TeKYyIlel aTTecTaluu.
ITEPEYEHB BOITPOCOB

UTo Takoe 371eKTPOHHbIE JIaMITbI?
Kakue napameTpsl Tpyo/a Bbl 3HaeTe?
Uto Takoe KIMCTPOH. ONUILIMTE KOHCTPYKLMIO K/IMCTPOHA.

ITepeuncivre rpeuMyiliecTBa KAUMCTpoHa nepes samrnamu CBUY- nuarnasona?

AT

Yro Takoe ysamna Oeryirieii BosiHbl. Kak oHa ycTpoeHa?



6 Yro Takoe mamria obparHoii BoHbL. Kak oHa ycTpoeHa?

7 Yro Takoe rpubopsl M-Tuma 1 yeM OHU OT/IMYAtOTCs OT nprubopoB O — Tuna?
8. Urto Takoe MarHeTpoH. OnuilyTe KOHCTPYKLMIO MarHeTpoHa.

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

10.  Uro Takoe KMHECKOI U KaK OH YCTPOeH?

11. Yro Takoe (l)OTOYMHO)KI/ITeJ'[b, N KdKue dABJ/IEHHA II0/I0)KeHbl B OCHOBBI €ro

paboThI?
12.  Uro npeacrasnsier co6oii ABIeHKe 3/1eKTPOHHON SMUCCUU?

13. Yro Takoe sBIEHWe TEPMO3/IEKTPOHHON SMMCCHMM? BBINUIINATE ypaBHEHHUE

Puuappcona-/lemimana.

14. B uem 3akmouaercst a¢pdekt [IoTTRM?

15. B uem 3ak/rouaercst siBieHre (pOTO3IeKTPOHHON SMUCCU?

16. Bemummre 3akon OuHmTediHa i doTtosddekra.  UTo Takoe TpaHHMIA
dotorddekra?

17.  Yrto npezcrapisier co00ii siBIeHE aBTO3/IEKTPOHHOM SMUCCHHU. BhInuiimTe 3aKoH
daynepa-Hopareiima.

18.  Yro Takoe snekTponHas nymka. Kak oHa ycrpoeHa?

19. Onuirre rnoBegeHre >5J/IEKTPOHA B CKPEIIEeHHOM 3J/IEKTPUYECKOM W MAIrHUTHBIX

TIOJISIX.
20.  Kakue yCTpoiiCTBa yrpaB/IeHus 3/1eKTPOHHLIM [TyYKOM BbI 3HAeTe?
21.  M3710XKuTe OCHOBHBIE [OJI0KEHMSI ITyYKOM C TIOMOLIBIO 37IEKTPOHHOM ONTHKHU.
22.  Kakue 3/1eMeHThl MArHUTHOM OITHKU Bbl 3HaeTe?
23.  KakoBbl (hpysryeckye MpUHLUITLI Pe30HAHCHOIO METO/a CKOPOCTHOM MOAY/IALMN?
24. KakoBbl (u3MYECKHe TIPUHLUMLI  HEPe30HaHCHOTO MeTOZla  CKOPOCTHOM
MOZY TSN ?

25.  Boimwimure 3aKOH Pamo /1711 HaBeJIeHHOr'0 B L[eH TOKa.
26.  KakoB npuHLuI 0T60pa SHEPruy 13 371eKTPOHHOTO MyyYKa?

27.  Tlepeuuciure OCHOBHblE (DU3MUECKHE SIBJIEHWSI TIPU BO3/IEWCTBMU 3/IEKTPOHHOIO

My4yKa Ha MUILIEHb.
31. Wurerpan SHepruM TIPU PEATHBUCTCKAX CKOPOCTSIX 9/IEKTPOHOB. Bubl
3JIeKTPOHHBIX TPAaeKTOPUU MpPH [BWKEHWU B CTaTUUECKUX OJHOPOJHBIX 3/1€KTPUUECKOM U

MAroMTHOM I10JIX.



32. IlpecTaBiieHue pajuyC-BeKTOpPa U CKOPOCTH 3/€KTPOHA IPH ABWKEHWH B C1abo
HEOZHOPOJHBIX TIOMSAX. YCJIOBUSI COXPaHEeHHsl TIONepeuHoro aJuadaTuvyecKoro WHBAapUaHTA.
Teopema Bymia. YcTpoiicTBO ¥ TIPUHLMN PabOThl MarHeTPOHHO-WHKEKTODHOM IMYIIKU

TUPOTPOHa.

33. Bugbsl  9€KTPOHHBIX ~ MMKPOCKOTOB  (9MHCCHOHHBIH,  TIPOCBEUMBAIONINH,
OTpa’kaTeNbHbIM, paCTPOBbIN, aBTO3/IEKTPOHHBIN, aBTOMOHHBIN ), TPUHLIUIT UX 1eHCTBUS.

34. Tlpunomn paboThbl CHCTEMbl peKyIepardy 3SHepPrid 3/7€eKTPOHOB B MOIIHBIX
3/IEKTPOHHBIX IMPHOOpax.

35.  OTanuust peXKMMOB TeMIIepaTyPHOro OrPAHMYEHUS SMUCCHM M OTPAHUUEHUs TOKa
MPOCTPAHCTBEHHBIM 3apsiiIOM B 3JIEKTPOHHBIX [JWOJax. 3aKOH "TpexX BTOPBIX" sl TIJIOCKOTO
auoga.

36. Tlymku ITupca. [peaesnbHbI TOK TPAHCIIOPTUPOBKK 3/IEKTPOHHOTO IyYyKa B
TpOCTpaHCTBe Apeiida.

37.  Cunbl, JedCTBYIOIMe Ha 57€KTPOH TIPU BBIXOJE M3 TBEPAOro Tena. IIpoduib
ToTeHIMaIbHOTO 6aphepa Ha TpaHuLie TBepP/OTo Tera.

38. Teopust TepMO3JEKTPOHHOM SMHUCCHM M3 TBEPAOrO Teja. MexaHWU3Mbl J€MCTBUS
TIJIEHOYHOT'O M OKCU/IHOTO KaTo/I0B.

39. W3smenenue npodu/s MOTEHIMAALHOTO Oapbhepa Ha TpaHWLe TBEPAOrO Tesa IOf
JleiCTBHeM BHeIHero 371eKTpuueckoro nojs. O¢@ekt [IIoTTkU. ABTO3/1eKTPOHHAs U B3pbIBHAs
SMMCCHUS.

40. 3aBucumocTb KO3(pGHIMEHTa BTOPUYHOM SMUCCHM OT SHEPIrMU M yIJia MajeHus
TepBUYHBIX 37IeKTPOHOB. PacripesiesieHrie BTODUUHBIX 3/IEKTPOHOB T10 SHEPTHSIM.

41.  OcHoBHble 3aK0HbI BHeIIHEro $hoTosdderra (3akoHbl CTOETOBA U DUHIITEHHA).
Turnbl HOTOKATOA0B U X CPaBHUTE/bHbIE XaPAKTEPHUCTUKU.

42. Tlpunuun paboTbl W OBICTPOAEMCTBHE  (DOTOZ/IEMEHTOB C  BHEIIHUM
dhoTorddexkToM. DOTOYMHOKUTEU.

BapuaHTBI TeCToB J/1s1 KOHTPOJIA CTYACHTOB.
dusnyeckas 371eKTPOHHUKaA.
IIpu ABMKEHUU 3/IeKTPOHA B MarHUTHOM I10J1€:

1. TpaeKkTOpHs JBU)KEHHUS He U3MeHSIeTCs
2. TPaeKTOpUS [IBU)KEHUS] U3MEHSIeTCs

3. SHeprus 3/eKTPOHAa He U3MeHSeTCst



BosiHOBBIE CBOMCTBA 371eKTPOHA MPOSIB/ISIOTCS, €C/IA ero /IBIKeHWe OrpaHuueHO 00JacThio
MPOCTPAHCTBA, JIMHEHble pa3Mepbl KOTOPOrO MO OTHOLLIEHWIO K JyMHe BOHbI le-Bpoiiss
3/1eKTpPOHa

1. MHOrO MeHbI1Ie
2. cou3MepUMbl
3. MHOT0 00JIbIIIe
[t HaxoXKAeHUsl SHepryuy ypoBHs depmu B MeTasiie He06X0JUMO 3HaTh:
1. KOHLIEHTpaLMIO 3/IEKTPOHOB B MeTaJljie
2. paboTy BBIXO/]a 37IEKTPOHOB M3 MeTasljia
3. CpeJIHIOI0 HEPrUI0 3/IEKTPOHOB B MeTaJljie

C yBe/IMueHrnem pa6OTbI BbIXO/ld 3JIGKTPOHOB M3 MeTa//la IIJIOTHOCTb T€PMO3J/IEKTPOHHOI'O
TOKa.

1. MHelHO BO3pacTaeT
2. yBelIMUMBAeTCsl SKCIIOHEeHLIMaIbHO
3. yMeHbIIaeTCs
@DO0TO03/1€KTPOHHAS SMUCCHS - 3TO UCITYCKaHNe 3IeKTPOHOB IOJ, JeMCTBUEM
1. HarpeBaHus
2. 3JIeKTPUYECKOr0 MoJist
3. 5/1IeKTPOMarHUTHOT'O H3/IyUYeHHUs
TunuuHas crieKTpajabHasi XapakKTepucTHUKa (POTOKaTo/ja UMeeT BUJ,
1. MOHOTOHHO pacTy1el KpUBOH
2. MOHOTOHHO yObIBaroIIIel KpUBOH
3. KpUBOU C MaKCUMyMOM
['ny6viHa MPOHUKHOBEHKS IEPBUYHBIX 3/IeEKTPOHOB B MeTaJU1 IIPOTIOPLIMOHAIbHA UX SHEPTUu
1. B cTenienu 1/2
2. B cTeneny 3/2
3. B CTereHy 2

ABTO3J’I€KTPOHHHH SMHUCCHUA — 3TO HUCITyCKaHHe 3JIEKTPOHOB TBEDAbIM TE€JIOM I10[, ,E[EﬁCTBHEM

—_

3JIGKTPOMAIrHUTHOTI'O U3/TyUYE€HHSA



HarpeBaHUsI
BHEIITHETO 3JIEKTPUYECKOTO TIOJIS
OCHOBHBIM YCJIOBHEM CYII[eCTBOBaHHSI 00beMHOTO 3apsi/ia B BAKYYMHOM JIO/Ie SIB/ISIeTCS
TIPeBbIITIeHNe TOKa SMUCCHN HaZl aHOJHBIM TOKOM
PaBeHCTBO TOKa SMUCCHU U aHOJHOTO TOKa
TIpeBbIIlIEHHe aHOJHOTO TOKA Ha/l SMUCCUOHHBIM
PabounM peXXMMOM BaKyyMHOTO [TUO/Ia SIBJISI€TCSI
PE’KHUM HacCbII[eHUsI
pe>kuM 06eMHOT0 3apsijja
moboii yuactok BAX anoga
CeTKa B TPHOZEe CTY>KUT /ISt
CHYDKEHUS aHO/[HOT'O HarpsDKeHUsT
yTIpaB/ieHUs] aHOJHBIM TOKOM
yTpaB/ieHuUs TVIOTHOCTBI0 00BEMHOTO 3apsiia
KoadduipeHT ycuneHus: Tpyoja — 3TO YaCTHasi IPOU3BO/[HAsI
. @HO/THOTO TOKA T10 aHOZAHOMY HarpshKeHUI0
. @HO/IHOTO HaMpsDKeHUsI 10 aHOJHOMY TOKY
. AHOJJHOT'O HArPsDKEeHUS 10 CETOUHOMY HaTPsHKEHUIO
JvHaTpoHHBIN 3D PeKT NposiBsieTCs
TOJILKO B JUOZAX
TOJILKO B TPUOZAX
TOJIKO B TETPOZAX
B 0/{HOPOJHOM MarHUTHOM T10Jie TPaeKTOPUel 3/IeKTPOHA SB/ISIeTCS
crnvipasib
napabosa
runepbosia
YyBCTBUTEIBHOCTD IEKTPOCTATUUECKON OTK/IOHSIOIIEH CUCTEMBI

pacTeT C pOCTOM [JIMHBI OTK/IOHAIOUINX IT/IaCTUH



2. pacTeT C yMeHbllIEeHUEeM [IJTUHbI OTKJIOHSIOL[UX MJIaCTUH
3. He 3aBUCHUT OT JJIMHbI OTK/IOHSIOIIUX M/IaCTUH
B krHeckore Ucrnosb3yeTcs
1. snektpocratvyeckas (OKyCHpPOBKa
2. 3]eKTpPOCTaTUUeCcKoe OTKJIOHEeHHe Tyvya
3. MarHuTHasi OKyCHpOBKa
Ocuumiorpaduueckue Tpyoku oTHocsaTcs K DJIT tumna

1. mepeparoux

No

. IPUEMHBIX
3. 3arIOMHUHAIOLLUX

HanpspkeHHOCTb  OZJHOPOZJHOTO 3/IeKTPUYECKOrO TM0Jii MeXAy [BYyMsl MapasielbHbIMU
[/1IaCTUHAMU

1. ymeHbI11aeTCsl OT KaToZa K aHOAY
2. yBeJIMUMBaeTCs OT KaTo/a K aHOLy
3. HeM3MeHHa
Ha yuacTtke HacbimeHrss BAX BakyyMHOr0 1M0/ia aHOJHBIN TOK
1. mocTosiHeH
2. pacreT u3-3a nposiByieHus 3@gekra HIoTTkn
3. pacTteT u3-3a MPOsIB/IeHUsI TYHHEeNIbHOro 3¢ deKTa
BTopuuHas 3/1eKTpOHHAast SMUCCHS — 3TO UCITyCKaHUe 37IeKTPOHOB MO/, 1efiCTBUEM
1. HarpeBaHus
2. 3JIeKTPOMarHUTHOTO U3/Ty4YeHHUs
3. BHeIIHero 3/1eKTpUYeCcKoro Mnoss

4.2 ®oH/J| OLIeHOYHBIX CPeJCTB /Jisl IPOBe/IeHNsl MPOMEe)XYTOUHOM aTTeCcTaluu.
ITpuMmepHBbIe BONIPOCHI K 3aUeTy.
1. [IBv>KeHHe 3/7IeKTPOHOB B 3JIEKTPUUYECKOM U MarHUTHOM CTaTUYeCKUX M0JIAX

2. Toxku B nammnax CBY.
3. Teopema Illoknu-Pamo.

4. Buapl 3/1eKTPOHHOU 3MHCCHUHU.



5. TepMo3/ieKTpOHHAsE SMUCCUS.
6. ®opmysa [lp1imMaHa.
7. O¢dekT LIoTTKM.
8. ®usnueckue sBIeHUS B BAKYYMHOM JUOJe.
9. BakyyMHbIN TPUOZ,
10. JeiicTByIO1IMI TTOTEHLIMAI U IPOHULIAEMOCTD 371eKTPO/A.
11. Knaccudukariusi 371eKTpOHHBIX TTPUOOPOB.
12. OcobennocTr paboThI 3/1eKTPOHHBIX TTprbopoB Ha CBY.
13. YCTpoliCTBO ¥ IPUHIIUII [IeMCTBYS MPOJIETHOTO KJIMCTPOHa.
14. Y CTpPOWCTBO U NPUHLMI [1eHCTBUS OTPa)kKaTe/IbHOr0 KJIMCTPOHA.
15. YcTporcTBO ¥ IPUHLMI 1eMCTBUSL MarHeTPOHa.
16. Y CcTpOICTBO M IPUHLIMIT AHCTBYS JIaMITbl Oeryireii BOTHBL
17. 3ame/isro1e CUCTeMbl U IIPOCTPaHCTBEHHbIe TADMOHUKM.
18. YCTpOMCTBO ¥ IPUHLIUTI IEMCTBHS JIaMIThl 0OpaTHOM BOJIHBI.
5. IlepeueHb OCHOBHOI M [IOMOJIHUTE/JIbHON y4eOHOM JIUTEpaTypbl, HEOOXOJUMOMH /it
0CBOEHUA JUCHMILUIUHBI (MOAY/IfA).
5.1 OcHoBHas uTEeparTypa:

1. BnagumupoB I'.I'., ®usnueckass 3/€KTPOHMKA. OMHUCCHUS W B3aUMOJI€MCTBHE YaCTHUL] C
TBEPABIM TeloM: YueOHoe mocobue — CII6: Jlaws, 2013, ISBN:978-5-8114-1515-1,
https://e.lanbook.com/book/38838#book_name

2. Bo6wuies FO.H., ®u3nueckrie 0CHOBHI 3/1IeKTPOHUKH, V3maTenbcTBo I'opHast kaura, M: 2005,
2-e N3pnanue, ISBN:5-7418-0203-6, https://e.lanbook.com/book/3486#authors

3. CymxkoB A.[l. BakyymHasi 371eKTpoHHMKa. PH3MKO-TeXHIUUECKHe OCHOBBI: YuebHoe rmocobue —

CII6: Jlanw, 2004
4. Illyka A.A., DnekTpoHuKa: YuebHoe ocobue. — CI16: BBX Iletepbypr, 2006

5.2 lono/sHMTe/IbHAA IMTEpaTypa.

1. JKaoponkoB M.A., Ky3un A.B. DneKTpoTexHHKa 1 3/IeKTPOHMKA: YueOHOe rocobue. —
M.: UL «Akagemusi», 2005

2. Tpy6erkos [I.W. Jlekiyu 1o CBEPXBbICOKOYACTOTHOM 31eKTpoHrKe. M. ®UI3SMATJINT,
T1. 2003. - 496 c.

3. Tpy6erkon [I.W. Jlekiuu 1o CBEPXBBICOKOUACTOTHOM 31eKTpoHrKe. M. ®DUI3SMATJINT,
T2.2004. - 496 c.

4. Hedepos E.N., Ycrpotictea CBY u aHTeHHBI: yueOHOe TTocoOHe /st CTYIEHTOB bIy30B.
M.: Akagemus, 2009 — 376 c.

5. OnektponHele ycrpoidictBa CBU. Ku. 1/ mop pepmakumedi U.B. JlebemeBa. — M:
PaguoTrexnuka, 2008 — 355 c.

6. DnekTpoHHble yctpouictBa CBU. KH. 2/ mop pemakuumeidi W.B. JleGenmeBa. — M:
PagnoTrexnuka, 2008 — 349 c.



5.3. IleprioauyecKue U3aHus:
. B Mupe Hayku.
. 3Bectust BY3oB. Cepus: Pagnodusuka.
. 3Bectusa BY3oB. Cepus: PagnosieKTpoHUKa.
. I3Bectus BY3o0B. Cepusi: ®usuka.
. Ycrexu (pu3nueckux Hayk.
. ®usuka. PedepatuBHsiii )xypHan BUHUTN.
. DJIeKTPOMarHUTHbIe BOJIHBI U 37IeKTPOHHbIE CUCTEMBI.
. DJIeKTPOHHUKa.
. DnekTpoHuKa. PedepatuBHbiii )xypHan BUHUTN.

10. DneKTpOHUKA: HayKa, TEXHOJIOTHs, OM3HeC.

6. Ilepeuenb pecypcoB  HH(OPMAIHOHHO-TEIEKOMMYHHKALIMOHHONW  CeTH
«/HTEepHeT», He00X0/UMBIX /ISl 0CBOCHHSA JUCIMIIIUHBI (MO/y/I51)

1. http://www.edu.ru/ (EauiHOe OKHO Jj0CTyTia K 00pa3oBaTe/TbHBIM pecypcam).

2. http://www.edu.ru/db/portal/sites/res_page.htm (®PezmepanbHbiii 00pa3oBaTeTbHbBIN
ropTan)

3. http://www.scientific.narod.ru/literature.htm (KaTasor HayuHbIX pecypcoB)

4. http://www.sci-lib.com/ (BonbIas HayuHast 6ubOTEKA)

5. http://www.ph4s.ru/books_tehnika.html (Pa3gen «TexHuueckre HayKu
(pasMoTexHMKa, Pa03/1eKTPOHUKA, 3/IEKTPOHMKA, CXeMOTeXHHKA, MOTyIPOBOJHUKOBAs
3JIeKTPOHMKA U Ap.» obpa3oBaresibHOro rpoekta A.H. BapruHa «®usuka, Xumusi, MaTeMaThKa
CTYZileHTaM U IIKOJTHUKaM»)

6. http://www.rsl.ru/ (Poccuiickasi rocyjapcTBeHHast OMb/1M0oTEKa)

7. http://www.nlr.ru/(Poccuiickast HarfuoHa/IbHasi 6ub/IMoTeKa)

8. http://www.benran.ru/ (bubmoreka PAH 110 ecTecTBeHHBIM HayKaMm)

9. http://www.gpntb.ru/ (I'ocyzapcTBeHHas mybMuHas HAyUHO-TeXHUYeCKast
o6ubroreka)

10. http://www.skrutka.ru/sk/tekst.php?id=19 (Onnaiin pacueT 0OMOTOK
TpaHchopmaTopa)

11. http://www.club155.ru/ (Kimy6 155 — pa3Hoobpa3Hble MaTepyasbl 1o
MIPOrpaMMHPOBaHHUIO U CXEMOTEXHUKE)

12. http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-
vyiprjamitelja (ITporpamMmma fijisi pacueTa MOCTOBOT'O BBITIPSIMUTE/IS)

13. http://www.soel.ru (;xypHan CoBpeMeHHast 37IeKTPOHUKA)

14. http://www.adcomlogod.narod.ru (cai'T UHTepaKTHUBHOM TOA1ePXXKU MPOBeieHUs
71ab0paTOPHBIX ¥ CAMOCTOSTE/ILHBIX PabOT MO AUCLIUTIIHE)

7. Meroguueckue yKa3aHHsA /[Jisi O0y4arwIUXCA 10 OCBOEHHIO AMCIUIIHHBI
(Mmopyns).

[is  caMOCTOATeNbHOTO  M3yueHWsl TeOpeTMUecKoro marepuana  CTy/eHTaMu

OO UT A, WN -

WCTIO/B3YIOTCS  yueOHUKM M y4yeOHble T110COOUMs, TIpUBEJEHHBIE B CITUCKE JIUTEpaTyphl.
TpyA0EMKOCTb CaMOCTOSITe/IBHOTO U3yUeHHsl TeOPeTHYeCKOro Mateprarna cocrasisieT 70 yacos.

sl yCIleliHoro oCBOeHMsI Marepuasa CTyZeHTaM BbIJAaéTCs KOMIUIEKT KOHTPOJIbHBIX
3aJlaHUM [T CaMOCTOsITe/IbHOrO pelieHusi. Habop 3amanuii gopmupyeTcsi jeKTopoMm. JIleKTop
MIPOBOJUT KOHCYJ/IbTAlUH, [IPOBepPSisi KOPPEKTHOCTh NPe/l/I0’KeHHbIX pelleHNH.

Ha camocrositenibHyto paboty crygeHToB oTBoguTcs 40 % BpemeHH OT oO1ei
TPYZOEMKOCTA  AUCLIUIIIUHBI. ComnpoBoXK/ileHue CaMOCTOsATeNbHOM paboThbl  CTYZEHTOB

OpraHW30BaHO B CJIeAYIOMUX (popmax:



[IpoBepka 3HaHUWI CTyZileHTa OCHOBaHa Ha KOHTPOJIbHBIX BOMPOCAaX, MPHBEJEHHbIX B
OMUCaHUM PabOThI U JIOTIOJHUTEBHBIX BOIPOCAaX, KAaCaloIUXCS COOTBETCTBYIOIIMX pa3iesioB
JUCLIUTIAHBI.

- BBITIOJIHEHYE [IOMAIlIHUX 3aJaHU 110 MPaKTUYeCKUM 3aHSITHSIM.

- yCBOeHHWe, JOTIOJHEHWe W BHHKaHWe B pa30bupaembie pasfiesibl JUCLIATIIMHBI TIPU
TIOMOLIY 3HAaHWH, MOy4aeMbIX 10 CpeCTBaM M3yUueHUs] peKOMeHAyeMOU TUTepaTyphbl.

- KOHCYJIbTAl[i{, OpraHW30BaHHbIe /i1 pa3bsCHEHUs TPOO/IEMHBIX MOMEHTOB TIpH
CaMOCTOSITE/IbHOM HM3yuUeHUW TeX WM WHBIX acleKTOB pa3/ie/ioB yCBavMBaeMoW HWH(OpMaluyd B
JUCLIUTUIMHE.

[lpumepHasi TemMaTHKa KypCOBOTO IIPOEKTHPOBAaHHWSI pa3pabaTbiBaeTcs M eXerofHo
o0HOBsIeTCs Kadenpoil. 3akperieHue 3a CTy/[leHTaMH TeM KyPCOBBIX ITPOEKTOB ITPOU3BOUTCS
T0 UX JIMUHBIM 3asiBJIeHHsIM Ha MM JleKaHa WK 3aB Kadepoi, 10 COr/IacoBaHUIO C HAyYHbIM
PYKOBO/[UTe/IeM BO3MOXKHO KOPPEeKTHDOBKAa BbIOpaHHOW TeMbl. B fanbHelillieM CTyJeHT U
HayuHbIi PYKOBOJMTENb COCTaB/seT 3ajlaHie C TM0JPOOHBIM IJIAHOM TIO0 BBINOHEHUIO
KypcoBoro mnpoekTa. [TogpobHas nHdopmaiius 1o TpeboBaHUsAM K KypCOBOMY TTPOEKTUPOBAHHIO
pacrionaraeTcs Ha caite Kadepbl ONTO3/IEKTPOHUKY B JOKyMeHTe MeTojueckue yKa3aHusl 1o
BBITNOTHEeHUIO KypcoBbIxX npoekToB: http://ftf.kubsu.ru/htmlfiles/dip/MetodUk2018.rtf u

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

IIpumepsI 3a/jaHUl /1A CAMOCTOATE/TLHOH PadOTHI.
1. PaccuuTaTh TpaeKTOPUIO 3/1eKTPOHA [/1s1 3a[JaHHOM CTaljuOHapHON KOH(UTrypaiuu

JJIEKTPHUYECKOT'O U MAI'HUTHOI'O TT0JIEH.

2. [TocTpouTth M300pa>keHUe B 3a/JaHHON CUCTEMe JIeKTPOCTATUYECKUX JIUH3.

3. [TocTpouTth M300pa>keHue B 3a/JaHHOMN CUCTeMe TeKTPOCTaTUUeCKUX JIUH3.

4, [TocTpouThb M300pakeHHe B 3alaHHOM CCTeMe MarHUTHBIX JIMH3.

5. Paccunrtars abeppaliyu 3a/JaHHOM CHCTeMbI 37IeKTPOHHBIX JIUH3.

6. PaccuuraTh pexxuM TemrniepaTypHOr0 OrpaHUUYeHUs] SMUCCUM AUO0/A.

7. PaccuuTtatb ObICTpOeCTBHE (POTOYMHOXKUTETS.

8. OJIEKTPOHHO-OITUYEeCKHe CUCTeMbl MUKPOCKOITOB B KX UCTOPUYECKOM Pa3BUTHUM.
9. [TocnenHvie [OCTYOXKEHUS] SMUCCUOHHOM 3/IEKTPOHUKU.

10. CriocoObI MOBBIIIEHUSI THTEHCUBHOCTH 3/IEKTPOHHBIX ITyYKOB.

11.  TlpumeHeHUs (HOTO3/IEKTPOHHON IMUCCHUHU.

12. CoBpeMeHHbIe YCTPOMCTBA C UCII0J/Ib30BAHWEM BTOPUYHOW SMUCCUU 3/IeKTPOHOB.
13. [TepcnieKTBHBIE UCTOYHHKH [I7IsI /1a3ePOB Ha CBOOO/HBIX /IEKTPOHAX.

8. IlepeueHp HH()OPMALIMOHHBIX T€XHOJIOTHI, HCII0/Ib3yeMbIX MPH OCYLIeCTB/IeHHU
obpa3oBaTre/IbHOro mnponecca no JucpumiuHe (Moayaw) IlepeueHb Heo0XoAMMOro
IPOrpaMMHOr0 o0ecreyeHusl.

1. OneparuonHas cucrtema MS Windows u Linux.

2. GNU pgemornaket nporpammbl CATIP Micro-Cap.

3. luTerpupoBaHHOoe 0hrCHOe TIPUIOXKeHHe.



4. T1O pj1st opraHM3alMy YIIpaB/IsieMoro ¥ 6e30MmacHoro AocTyma B VIHTepHeT.
5. GNU wwum GNL mnaketsnr:

CB00OOIHO  paCTPOCTPAHSIOLIUECS] TIPOTrPAMMBbI

mogenvpoBanus CBY ycrpoiictB MMANA, RFSimm99, smithchart.

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

7. 3MYJIATOP BEeKTOpHOro aHanu3aropa lerneii COM-apaiiBep Bepcuu 1.2.16. (pupma
«MUKPAHY»).
9. MaTepuanbHO-TeXHUUeCKas 0a3a, Heo0xouMasi /I/Isl OCYI[eCTB/IeHUS
00pa3oBaTeILHOr0 MPoIecca Mo AUCIUIUTHHE (MOAYJTI0).

MaTtepuanbHO-TeXHUUeCKoe obecrieueHre JUCIUTIAHbI

No Bup pabor
(MoZynis) U OCHAIL|eHHOCTh
1. JlekumonHsble 3aHaTuss | Ayauropust 209C, ocHallleHHasi UHTEPAKTUBHBIM ITPOEKTOPOM
Y MarHUTHO-MapKepHOU JI0OCKOM.
2. CemuHapckue 3aHsTuss | Ayguropun 230C, 317C ocHallleHHble MarHATHO-MapKepHOU
JIOCKOM
3. Kypcosoe Ayputopus 311C, ocHalleHHass KOMIIBIOTEPHOM TEeXHUKOU C
IIPOEKTUPOBAHUE NOJK/IOUeHueM K ceTd VIHTepHeT
4. I'pynmossle Ayputopus 311C, ocHalleHHass KOMIBIOTEDHOM TEXHUKOU C
(MHOMBUYa/IbHbBIE) NOJK/ItOUeHueM K ceTd VIHTepHeT
KOHCYJIbTallu1
5. Tekyuuli  KOHTpoJib, | Ayautopusi 311C, ocHallleHHasi KOMIbIOTEPDHON TEeXHUKOM C
MIPOMEe)XXYTOYHas MOJK/IoueHueM K cetd VIHTepHeT
arrecrauus
6. CamocrosiTenbHas Ayputopus 311C, ocHalleHHass KOMIIbIOTEDHOM TEXHUKON C
pabota BO3MOXHOCTBIO  IOAK/IHOYeHUss K  ceTu  «VHTepHeT»,
MPOrpaMMOM  9KPaHHOTO yBeJIMYeHHs] W 0oDOecrieyeHHbBIN

JIOCTYTIOM B 3JIEKTPOHHYI0 WH(MOPMALIMOHHO-00pa30BaTebHY0
cpe/ly YHUBepCHUTeTa.
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