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1. Ilepeuenn IUIAHMPYeMbIX pe3yJibTaToB o0y4eHus no AUCHMILINHE,
COOTHECEHHBIX € IJIAHMPYEMbIMH Pe3yJbTATAMHM OCBOEHHUsI 00pa30BaTe/IbHOH NMPOrpPaMMbl
O0axkajiaBpuara

Pabouas mporpamma o JUCHUILIUHE «AKTyallbHbIE POOIEMbI COBPEMEHHOM 3JIE€KTPOHUKI
(b1.B.04) sBnsieTcst cOCTaBHOM 4acThI0 OCHOBHOM Mpo¢eccCHOHaIbHOM 00pa30BaTeIbHOM MpOrpaMMbl
(OIIOII) akanemuyeckoil MarucTpaTypsl, pa3paboTaHHOHN B cOOTBETCTBUU ¢ DeniepaibHbIM rocyaapcT-
BEHHBIM 00pa30BaTeIbHbIM CTAHAAPTOM BBICIIET0 00pa30BaHus MO HalpasiieHU o noarotoBku 11.04.04
«DJIEKTPOHMKA Y HAHOAIEKTPOHUKA» (YPOBEHb MarUCTPaTyphl), YTBEPKIEHHBIM ITpUKa3oM MuHOOp-
Hayku Poccun ot 30.10.2014 Ne 1407.

Llenv oceoenus oucyuniunvl - U3y4eHUE MEPENOBBIX JOCTH)KEHHMH, OCHOBHBIX HaIlpaBJICHUH,
TEHJICHIIUH, epCIeKTUB U NMpoOiIeM pa3BUTUS COBPEMEHHOW 3JIEKTPOHUKH U HAHOAJIEKTPOHUKH, a TaK-
K€ CMEKHBIX 00JacTell HAyKH U TEXHUKH.

3aoauu oucyuniumnsl - BEIpaOOTKA HABBIKOB OLICHKH HOBU3HBI UCCIIEIOBAHMN U pa3pabOTOK, OC-
BOEHHE HOBBIX METOJI0JIOTMUECKUX MOJX0A0B K PELIEHUI0 MPOo(deccnoHalbHbIX 331a4 B 001aCTH AJIEK-
TPOHUKH ¥ HAHODJIEKTPOHHUKH.

Hepeqem, IJIAHUPYEMBIX PE3YyJILTATOB Oﬁy‘{eHI/lﬂ Mo JTMCHMIIJIMHE

Koapl Conep:kaHue IlepeyeHb MIaHUPYEMBIX
KOMIIETEeHIIH U KOMIIeTeHIH i pe3yJbTATOB 00yUYeHHS MO
AUCHHILINHE

OIIK-1 CnocoOHOCTh IOHUMATh 3HAaTh: OCHOBHEIC 334U,

OCHOBHBIE IMPOOJIEMBI B CBO- | HampaBJICHUS, TCHICHITUN

eil npeaMeTHOM obacTy, Y NIEPCIEKTHUBBI PA3BUTHUSA

BBIOMPATH METOIBI U CPe/l- AIEKTPOHUKH U HAHODJICK-

CTBa UX PEIICHUS TPOHHUKH.

YMeTh: OLIEHUBaTh Hay4-
HYIO 3HAUUMOCTb U IIep-
CIEKTUBBI PUKJIAJHOTO
HCI0JIb30BAHUS pe3yibTa-
TOB UCCJIEJJOBaHU B 00-
JIACTH 3JIEKTPOHUKHU U Ha-
HORJIEKTPOHHUKH.

BiiageTs: coBpeMeHHOM
Hay4YHOW TEPMHUHOJIOTUEN U
OCHOBHBIMH T€OpETHYE-
CKUMH U 3KCIIEPUMEHTAIb-
HBIMH TIOJIXO0/IaMHU B Iepe-
JIOBBIX HAIpPaBJICHUSIX
AJIEKTPOHUKHU U HAHOAJIEK-

TPOHUKH.
OIIK-4 CriocoOHOCTH caMOCTOS- 3HaTh: OCHOBHbBIE TIOJIXOIbI
TEJIbHO MPUOOpPETaTh U UC- (dbopMHUpOBaHUS HOBBIX
M10JIb30BaTh B MPAKTUUYECKOW | 3HAHUU U yMEHUH B o0nac-
NeSITeIbHOCTH HOBbIE 3HA- THU AJIEKTPOHUKHU U HAHO-
HUS U YMEHUS B CBOEH AIIEKTPOHUKHU
MpeAMETHOM 001acTh YMeTh: caMOCTOSITENBHO

OCYIIECTBJISITH MMOUCK U OC-
BOEHHE HOBBIX 3HAHUU U
yMEHHS B 00J1aCTH AJIEK-
TPOHUKU U HAHOAJIEKTPO-
HUKHU




Buaznets: HaBbIKaMu
CaMOCTOSITEILHOTO
puoOpeTeHus u
HCII0JIb30BaHUS
MPAaKTUYECKUX 3HAHUI U
yMeHH B o0nactu
ANEKTPOHUKHU U
HAHOXJIEKTPOHUKH

MK-1 I'otoBHOCTH (hopMynUPO- 3HaTh: OCHOBHbIE
BaTh IICTU U 3a7[a4l Hayd- TEH/ICHIIUH 1 TIEPCIIEKTHUBBI
HBIX HCCIIEJJOBAHUN B COOT- | Pa3BUTHS INEKTPOHUKH U
BETCTBHUH C TCHICHIUSAMU H | HaHODJIEKTPOHUKH
MEPCIIEKTUBAMH Pa3BUTHS YMmetb: hopMynHpoBaTh
AIIEKTPOHUKHU ¥ HAHODJICK- 3aJ]a9u HayYIHBIX
TPOHHUKH, a TAK)KE CMEKHBIX | HCCICIOBAHMIA B O0JIACTH
oOiacTeil HayKH U TEXHUKH, | JJIEKTPOHUKU U
CIIOCOOHOCTHIO 0OOCHOBAH- | HAHOJIEKTPOHUKHU
HO BBIOMpATh TEOpETHYE- BiiageTs: HaBbIKamMu
CKHUE U DKCIIEpUMEHTallbHbIE | 0OOCHOBAHHOTO BhIOOpA
METO/IBI ¥ CPEJICTBA pellle- TEOPETHUECKUX U
HUS CPOPMYTUPOBAHHBIX AKCTIEPUMEHTAITBHBIX
3a1a4 METO/I0B U CPE/CTB
pereHus
chopMyTUPOBAHHBIX 33134
B 00J1aCTH 3JIEKTPOHUKH U
HAHOJIEKTPOHUKHU
I1K-6 CriocoOHOCTh aHATU3UPO- 3HaTh: OCHOBHbBIE IIPUEMBI
BaTh COCTOSIHUE HAYYHO- aHaJIn3a COCTOSHUS
TEXHUYECKOH MpoOIeMBbl Hay4YHO-TEXHUYECKOMN
nyTreM noAdopa, u3y4yeHus u | mpoOieMbl
aHaJIn3a JUTEPaTypHBIX U YMeThb: aHaIM3UPOBATH
MATCHTHBIX HCTOYHUKOB COCTOSIHUE HAYYHO-
TEXHUYECKOH IpoOIeMbl B
00J1acTH IEKTPOHUKU U
HAHOAJIEKTPOHUKHU
Bnazgers: HaBBIKOM pabOTHI
C TUTEpaTypHBIMU U TIa-
TEHTHBIMH HCTOYHUKAMU
11K-7 ['oToBHOCTE OTIpEENATH 3Harb: 0a30BbIE MPUHIUIIBI

LIE€JIU, OCYIIECTBIIATH IIOCTa-
HOBKY 3a/1a4 IIPOEKTUPOBa-
HUS AJIEKTPOHHBIX MPUOO-
POB, CXEM M YCTPOUCTB pa3-
JUYHOTO (PYHKIIMOHAIILHOTO
Ha3HA4YEeHMS, [I0ATOTABIIH-
BAaTh TEXHUYECKHE 3aJaHUs
Ha BBIMOJIHEHHUE TPOEKTHBIX
pabot

MIOCTPOECHHUSI SJIEKTPOHHBIX
puOOpoOB, CXEM U
YCTPOUCTB B 00J1aCTH
AJIEKTPOHUKU U
HAHOXJIEKTPOHUKH
YmeTh: hopMyaupoBaTh
3aJ1a4M MPOEKTUPOBAHUS
AJIEKTPOHHBIX MPUOOPOB,
CXEM M YCTPOWCTB B
00J1acTH IEKTPOHUKU U
HAHOXJIEKTPOHUKH
Biiagers: HaBbIKaMu
MIOATOTOBKH 3JIEMEHTOB




TEXHHYECKOTO 3aJ]aHus Ha
BBIINIOJTHCHHUEC ITPOCKTHBIX
pabot

2. Mecto qucuuniauHsbl B crpykrype OIIOII marucrparypsl

JucuuminHa « AKTyallbHbIe Ppo0OeMbl coBpeMeHHOM 3ekTpoHukn» (b1.B.04) otHocuTcs
BapuatuBHOM yactu 6soka 1 guctumina OIIOIT «2nekTpoHHbIe TPUOOPHI U YCTPONUCTBAY TIO HA-
npasiieHuio noArotoBku 11.04.04 «Onekrponuka u Hanoannekrponukay GI'bBOY BO «PI'PTVY».

JucnunnuHa uzydaercs mo o4Hou popme odydenus Ha 1 Kypce Bo 2 cemecTpe.

IIpepexsuzumsi oucyuniunsl. JJUCIUIIINHA «AKTyaJIbHBIE TTPOOJIEMBI COBPEMEHHON AIIEKTPOHH-
ku» (b1.B.04) Gazupyetcs Ha claeayomux JMCHUIUIMHAX Y4eOHOTO IJIaHa MOATOTOBKU 0aKajliaBpOB IO
HanpasiieHuto 11.03.04 «DOnexkrponuka 1 HaHoAIeKTpoHUKay, OIIOII «nexTpoHHBIE TPHUOOPHI U YCT-
poiictBay: «OCHOBBI IPOCKTUPOBAHUS SJIEKTPOHHOW KOMIIOHEHTHOM 0a3bD».

Jlo Hauana u3ydeHusi yaeOHOM AUCIUIUIMHBI 00YJaronIuecs J0JDKHBIL:

3HamMb: OCHOBHBIC 3aKOHBI JIBIDKEHHSI 3apsDKEHHBIX YAaCTHUI] B AJIEKTPUYECKUX TOJSIX B BaKyyMme,
ra3ax u TBepapix Tenax. CrocoObl reHepanuy ONTHYECKOTO U 3JICKTPOMArHUTHOTO U3TydeHuil. OCHOB-
HBIC METOJIBI IETEKTHPOBAHUS ONITHYECKOTO N3ITyICHUS.

ymemsb: GOPMYIMPOBAThH 33aJauH, CBSI3aHHBIC KOHCTPYHPOBAHHEM 3JEKTPOBAKYYMHBIX U TBEPJIO-
TEJBHBIX JIEKTPOHHBIX TPUOOPOB.

enadems. UPGEpPeHUNATbHBIM W HHTETPAJIbHBIM HCYHCIEHUSMU B 00bEME MpPOrpaMMbl
OakanaBpuaTa

Bzaumocsasvy ¢ opyeumu oucyuniunamu. TpeGoBaHNSA K BXOJHBIM 3HAHUSAM COBIAJAIOT C TPeOo-
BaHUSIMHU K OCBOCHHIO IEPEUUCIICHHBIX BhIIe npeamectByromux auciummind OITOIT moarotoBku ma-
ructpanToB o HampasieHuo 11.04.04 «OnexktpoHuka u HaHosnekTpoHuka», OIIOIl «2DnekrpoHHbIe
npuOopsl U ycTpoiicTBay. JucuuninHa « AKTyalbHbIE MPOOJIeMbl COBPEMEHHOM 3JIEKTPOHUKI» COJEp-
KaTeIbHO ¥ METOJIOJIOTMYECKH B3aMMOCBSI3aHa C YKa3aHHBIMH JUCIATUTAHAMH.

Ilocmpexsuzumul oucyuniunvl. JJACIAIIINHA «AKTyanbHbIE IPOOIEMBI COBPEMEHHON 3JIEKTPOHH-
KI» SBIISICTCSI OCHOBOM JUTS TaTbHEUIIETo N3ydeHHs TUCIUILINH: «HaydHo-uccnemoBaTensckas padoTay,
«[IpenmuroMHuas mpakTuka», «BeimyckHas kBannpuKamoHHas paboTay.

3. O0beM IMCUMIVIMHBI M BUABI Y4eOHOH padoThl
Obwas mpyooemxocmob (00vem) oucyuniunsl cocmasisiem 4 sauemusvie eounuysl (3E),
144 uacos.
Bua yue6Holi padoThl Bcero yacosn
Ounas OuHo- 3aounas
dbopma 3ao4yHas | popma
¢bopma
OO6m1ast TpPyA0€MKOCTh AUCIUIUIMHBI, B TOM YHCIIC: 144 - -
KonTtakTHas pabota 00yqaronuxcs ¢ 64 - -
IpernojaBaTeseM (BCero), B TOM YUCIIE:
Jlexuun 32 - -
JlaGoparopabie pabOThI - - -
[IpakTueckue 3aHsATHS 32 - -
CamocrosTenbHas padota oOyuatomuxcs (Bcero), B | 80 - -
TOM YHCIIE:
Kypcosoit mpoekt/ kypcoBas pabota - - -
[TonroToBKa K 9K3aMeHy, KOHCYJIbTAIlHN 36 - -




Koncynbramum B cemectpe 8 - -

WHb1e BUIIBI caMOCTOATENbHON PabOTHI 36 - -

Bua npomexyTodHO# arTecTanuu 00y4aronuxcs: IK3aMEH - -
4. CoaepxaHue TUCUUILTUHBI

4.1. CoaepxxaHue TMCUMILUIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejiam)

Tema 1. Beenenue. Ilpeamer JUCUMIIIIMHBI M ee 3a1a4H.

[Ipeamer mucumrummabl. OCHOBHBIE OTIPECIICHHS, 3aAa4n Kypca. OCHOBHBIE 3TaIlbl Pa3BUTH
PEHTI€HOBCKOW M KOMMYTAaTOPHOW TEXHHUKH, Ja3epHOUN (PU3HUKH, JIA3EPHBIX MPOMBIIICHHBIX TEXHOJIO-
TUH, J1a3epHBIX HHHOPMAITMOHHBIX TEXHOJIOTHH, JIa3€PHON JIOKAIIUU, TPUOOPOB C 3apsI0BON CBSI3bIO.
CBs13b M3ydaeMoO JTUCIUIUIMHBI C pa3aenaMu GU3UKA U IPYTUMHU JUCIUTIIMHAMHA HaIIPaBJICHHS.

Tema 2. OCHOBHBIE 3AKOHOMEPHOCTH I'eHePALMH TOPMO3HOI'0 U XapaKTePUCTHYECKOI0 PEeHTIe-
HOBCKOI'0 M3JIy4YeHHMS.

VYcnoBus MOy4eHNs] pEHTTE€HOBCKOTO U3TydeHus. MeTo bl U3MepeHus JUIMH BOJIH
PEHTT€HOBCKOTO M3My4eHUs. CBSA3b JUTMHBI BOJHBI U HHTEHCUBHOCTU PEHTI€HOBCKOIO U3JIyYEHHUS C
TOKOM M HaIlpsHKEHUEM Ha TpYOKe JUIsl TOPMO3HOI'O U XapaKTEPUCTUYECKOTO PEHTTE€HOBCKOTO
n3nydeHusi. OCHOBHbIE €IMHULIBI U3MEPEHUsI PEHTI€HOBCKOIO U3llydyeHus. buosno-ruueckoe
BO3/ICHCTBHE PEHTT€HOBCKOTO M3JIy4€HUs Ha YEJIOBEUYECKUI opranusM. Bzanmonencreue
PEHTT€HOBKOT'O U3Ty4eHHsI C ra3000pa3HbIMU U TBEPbIMU TEIaMH.

JleTekTHpOBaHKUE PEHTTEHOBCKOTO U3JTydyeHUs. XapaKTEePUCTUKU U NTapaMeTPbl OCHOBHBIX THUIIOB
JETEKTOPOB PEHTI€HOBCKOTO M3nydeHus. [Ipobaemsl, CBA3aHHbIE C TeHEepalieil MHTEHCUBHBIX IOTOKOB
PEHTT€HOBCKOTO U3IY4YEHUs ¢ MaJIbIM (DOKYCOM U perucTpalueil eAMHUYHBIX KBAHTOB PEHTI€HOBCKOI'O
U3IIy4EeHHUS.

Tema 3. KoHCTpYKIIMH COBPEMEHHBIX PEHTIe-HOBCKHX TPYOOK.

[TpuHIMIBI HOCTPOEHUSI PEHTI€HOBCKUX TPYOOK. Bapuantsl octpodokycHbix TpyOoK. CriocoOsl
BBIBOJIA M3JTyYEHUS U3 PEHTTEHOBCKUX TPYOOK. MaTepuassl /Ui U3rotoBiaeHust okoH. O0nactu npume-
HEHUSl PEHTI€HOBCKOT0 n3itydyeHusi. OCHOBHbIE MPOOIEMBbI B 00JIaCTH CO3JaHUSI PEHTI€HOBCKHUX TPYOOK
C HEOOXOAMMBIMU MTapaMeTPaAMH.

Tema 4. CuibHOTOUYHBIE U OBICTPOAEHCTBYIOIE KOMMYTATOPBI TOKA.

TBepaoTenbHbIE U Ta30pa3psAHble KOMMYTATOPBL, IPUMEHSIEMbIE B BBICOKOBOJILTHON TEXHUKE.
OcCHOBHBIE 3aKOHOMEPHOCTH KOMMYTAIMH OOJIBIINX TOKOB 32 MaJlble BpeMEHHbIE HHTEepBajbl. ['a30-
pa3psiiHble CUIBHOTOYHbIE KOMMYTATOPbl HU3KOTO M BBICOKOTO AaBiieHud. VX ToCcTOMHCTBA U HEOoC-
taTku. VickpoBble pa3psagHuku-oooctpurenu. OCHOBHBIE MTPOOIEMbI IPU pa3paboTKe CUIBHOTOYHBIX U
OBICTPO-ACUCTBYIOIIUX KOMMYTAaTOPOB.

Tema 5. MouHble J1a3epbl A1 TEXHOJOTH4eCKUX H BOCHHbIX PUMeHeHHH.

CriocoObl TOCTHKEHHSI BBICOKUX YPOBHEH MOIIHOCTH JIA3€PHOTO U3Iy4eHUs. MOIIHbIE J1a3epbl
yIbTPaduoIETOBOTO, BUIUMOT0, HHPPAKPACHOTO U JAIbHETO HHPpPaKpacHOTO u3inydeHui. [Ipodaems,
CBSI3aHHBIE C peaJIn3alell BBICOKMX YPOBHEN JIa3€pHOIO U3iaydyeHus. JlydeBas CTOMKOCTh ONITHYECKUX
3JIEMEHTOB Ja3epoB. [IpoOraemMbl ONTHUECKOTO0 MaTepralOBEICHUS.

Tema 6. [IpuMeHeHue Jia3epoB B ONTHYECKOI JIOKAIUHA U IKOJOTHYECKOM MOHUTOPUHTE OKPY-
JKaroLen cpeabl.

Hazepm B TCJICKOMMYHHUKAIIUOHHBIX TEXHOJIOTHAX. Ha3epHas[ THPOCKOITHA. OcHoOBHBIE HaripaBJic-
HUS Pa3BUTHS J1a3€PHON TEXHUKH B COBPEMEHHBIX ycloBUsX. OCHOBHBIE TPOOIEMBI B 00JIaCTH J1a3ep-
HOM (U3UKH, JTa3€pPHOI TEXHUKU U COBPEMEHHBIX ITPOMBIIIJIEHHBIX JIA3EPHBIX TEXHOJIOTUH.

Tema 7. 'eHepauust MOIIHBIX 3JIEKTPOMArHUTHBIX UMIYJIbCOB (IMUN).



OcHoBHble TpeOoBaHusI K mapamerpam OMMU. Ycnosue popmupoBaHue BBICOKOBOJIBTHBIX UM-
MyJIbCOB HaNpPsKEHUI ¢ cyOHaHOCEKYHIHBIMU nepeHuMu (ppontamu. CoriacoBaHrne UMITYIbCHBIX I'e-
HEPATOPOB € NEPEJAONICH AaHTEHHOMU.

Tema 8. ®oronpuémHubie NpUGOPHI € 3apAI0BOI CBA3BIO.

doTonpreMHUKH N300pakeHUI Ha OCHOBE MTPUOOPOB C 3apsII0OBOM CBSI3bIO: CTPYKTYpa, MPUHLIUIT
NeMCTBUSI, METO/IbI CUUTHIBAaHUS MHPOpMAIMU, (POPMUPOBAHHE LIBETHBIX N300paxeHuil. OCHOBHbBIE
po6JIeMbI B 00J1aCTH CO3aHUsI TPUOOPOB C 3aPSTOBOM CBS3BIO.

Tema 9. 3akiaouenue.
TCHHGHHI/H/I paSBI/ITI/ISI COBpeMeHHOﬁ 3J'I€KTp0HI/IKI/I nu HaHOBJ'ICKTpOHI/IKI/I. OCHOBHBIC TCXHHUYC-

CKHEC, TEXHOJIOTHYCCKUEC U COUAJIBHBIC TOCIICACTBUA PA3BUTHA COBpCMCHHOﬁ OJICKTPOHUKMU.

4.2. Pazgeqanl IuCHUIUIMHBI M TPYA0EMKOCTD 110 BUIaM Y4eOHbIX 3aHATHI (B akajieMu-
YeCcKHUX Jacax).

Ne Tema Oomras KonTakTHas padora CamocrosiTebHASs
n/n Tpyaoe o0yyarommxces ¢ padota o0y4yarommxcs
MKOCTb npenogaBaTejiemM
BCEro
uacos = = g &
| E | & ¢
/= g = =
1 Brenenune. Ilpenmer nucum- 4 2 2 - - 2
TUTMHBI U €€ 3a/1a4H.
2 | OcHOBHBIEC 3aKOHOMEPHOCTH 10 6 2 4 - 4
reHepaluy TOPMO3HOIO U
XapaKTepUCTHUUECKOTO
PEHTT€HOBCKOT'O U3JTyUEHHUSL.
3 | KoHCTpyKIIMM COBpPEMEHHBIX 6 4 2 2 - 2
PEHTT€HOBCKUX TPYOOK.
4 | CunpHOTOYHBIE U OBICTPOJIEH- 18 12 6 6 - 6
CTBYIOILIME KOMMYTATOpBI TO-
Ka.
5 | MouHble nazepsl Uisl TEXHO- 18 12 6 6 - 6
JIOTUYECKUX U BOEHHBIX MpPH-
MEHEHM.
6 | I[lpumeHeHue y1a3epoB B ONTH- 12 8 4 4 - 4
YECKOM JIOKAIIMM W 3KOJIOTH-
YECKOM MOHHUTOPHUHIE OKpY-
YKAIOIIEN CpeJibl.
7 | I'eHepauusi MOIIHBIX DJIEK- 16 10 4 6 6
TPOMAarHUTHBIX  MMIIYJIbCOB
(BMN)
8 | ®oTonpuémHble NPUOOPHI C 12 8 4 4 - 4
3apsiJ0BOM CBS3BIO.
9 | 3akimroueHue 4 2 2 - - 2
10 | KoHCynpTanmm B cemecTpe 8 - - - 8
11 | Dx3aMeHBl U KOHCYIbTALIUH 36 - - - 36
Bcero: 144 64 32 32 - 80




4.3 Buabl NpakTH4YecKHUX, JJA00PaTOPHBIX U CAMOCTOSITEIbLHBIX PadoT

Ne Tpyno-
u/n Tema Bun paGorsi HaumeHoBaHue u conep:kaHue padoTbl | eMKOCTb
, 4acoB

1 | Beenenue. Ilpeamer | CamoctosarenbHas | M3ydenne KoHCTIEKTa JISKITHI 2
TUCHUIIMHBI W ee | paboTa
3a/1auH.

2 | OcHOBHBIE CamocrosrtenbHas | JlerekTupoBaHre PEHTIEHOBCKOTO 4
3aKOHOMEPHOCTH pabora U3ITy4EeHUS.
reHepanuu N3ydyeHne KOHCIEKTa JEeKIUN.

TOPMO3HOTO u | Ilpaktuueckas Pacuer criekTpasibHbBIX 4

XapaKTEPUCTHYECKOTO | paboTa XapaKTEPUCTUK TOPMO3HOTO

PEHTT€HOBCKOTO U3JTyYEHUs: 3aBUCUMOCTH OT

U3ITy4eHus HaNpsDKEHUs U oT Toka. Pacuer

CHEKTPAJIBbHBIX XapaKTEPUCTUK
XapaKTepUCTHUUECKOTO
PEHTT€HOBCKOT'O U3JTyUEHHUSL.

3 | Korcrpykuu coBpe- | CamocrositensHas | O0nactu MIPUMEHEHHUS 2
MEHHBIX PEHTI€HOB- | paboTa PEHTT€HOBCKOTO U3ITy4YECHHUS.

CKUX TPYOOK. N3ydyeHne KOHCIEKTa JEKIUH.
[IpakTnueckas Pacuer y3m0B  ocTpodoKycHOI 2
pabora PEHTT€HOBCKOM TpyOKHU

4 | CunbHOTOYHBIE u | CamoctostenbHas | VIckpoBbie pa3psiiHUKH- 6
ObICcTpoAeiicTBytOIIME | paboTa 00oCTpUTENH.

KOMMYTaTOpPbI TOKA. N3ydyeHne KOHCIEKTa JEKIUN.
[IpakTnueckas Pacuer aAMIUIATYIHBIX 51 6
pabora BPEMEHHBIX XapaKTEPUCTHUK

TUPAaTPOHOB C HAaKaJ€HHbIM U
XOJIOJIHBIM KaTOJaMH.

Pacuer aAMIUIUTYIHBIX u
BPEMEHHBIX XapaKTEPUCTHUK
HCKPOBBIX pa3psAHUKOB u
pa3psATHUKOB-000CTPHUTEIICH.

5 | Momnsie nazepsl g | CamocrosTenbHas | MoIHbIe 1a3epsl 6
TEXHOJIOTUYECKUX U | paboTa yIIbTPa(rOIETOBOIO U BUIUMOTO
BOCHHBIX W3JIyYEHUH.

IIPUMEHEHM. N3ydyeHne KOHCIEKTa JEKIUN.
[IpakTnueckas Pacuer mapameTpoB ONTHYECKOrO 6
pabora pe3oHaropa jasepa,

TEeHEPUPYIOLIETO CPETHIOI0
MOIITHOCTh M3Ty4eHus B oOmactu 1-
10 xBT.

Pacuer napameTpoB UCTOUHUKA
Hakauku CO2 nazepa co cpemHen
MONITHOCTBIO M3iydeHus 10 20 kBt

6 | [Ipumenenne nazepoB | CamocrostensHas | JIazepor B 4
B ONTHUYECKOH | paboTa TEJIEeKOMMYHUKALMOHHBIX
JIOKaI1 u TEXHOJIOTUSIX.
3KOJOTHYECKOM N3ydeHne KOHCIEKTa JEKIHi.




Ne Tpyno-
u/n Tema Bun paGorsi HaumeHoBaHue u coep:kaHue padoTbl | eMKOCTh
, 4acoB
MOHHUTOPHUHIE [IpakTnueckas 3aaHue Ha ompesesieHIe 4
OKpYXarolen cpeipl. | padoTa ONTUMAJILHON ONITUYECKOU CXEMBI
JIuAapa s 30HIUpOBaHUS
BpPEIHBIX BEIOPOCOB HaT
VHTyCTPUAIbHOU 30HOM
7 | I'enepauust momnbix | CamocrositenbHas | TUMbI nepearoliuX aHTEHH. 6
3JIEKTPOMAarHUTHBIX pabora N3ydyeHune KoHCIIEKTa JEKIUH.
umiyascoB (OMUN)
[IpakTnueckas Pacuer KOHCTpYKIIMM UMITYJIBCHOTO 6
pabota reHeparopa ©Ha 350 kB, mis
reHepanuu OMU.
OnTumuzanust nened o0ocTpeHus
TOKa BO3OYXJECHHS TeHepaTopa
OMU.
Onpenenenue napameTpoB
JarpamMmsl HaIPaBJIEHHOCTH
reHepupyemoro SMU.
8 | ®oronpuémHbie CamocrosarensHas | [IpubGopsl ¢ 3apsaI0BO# CBA3BIO. 4
MPUOOPHI C 3apsiIoBOM | paboTa N3ydyenune koHCIIEKTA JEKIUH.
CBA3BIO. [TpakTyeckas Omnpenenenne MUHUMAITBHON 4
pabora SKCIO3UIMH [IPU PETUCTPALUU
JBYOKYIIHUXCSI OOBEKTOB B
3aBHCUMOCTH OT €r0
OCBEILEHHOCTH.
Pacuer MuHMMaNnbHOTO BpeMeHU
CUUTBHIBAHUS NP PA3IMUHBIX
METO/1aX Pa3BEPTKH Kajipa.
9 | 3akntoueHue CamocrosrenbHas | M3yueHune KOHCIEKTa JIEKIUH. 2
paborta
10 | Koncynbranuu B CamocrosrenbHas | M3yueHune KOHCIEKTa JIEKIUH. 8
cemecTpe pabota
oOy4Jaromerocs
5. Ilepeyenb yuyeOHO-MeTOAMYECKOr0 o0ecledeHMs] UII CAMOCTOSITeIbHOH PpadoThI

00y4aromuxcs mo JUCHHUILIHHE

1. UccnenoBanue OCHOBHBIX XapaKTEPUCTUK HCTOUHUKOB U3JTyYEHUS 711 BOJIOKOHHO—
ONTHYECKUX JIMHUM CBSI3U. MeToan4ecKue ykazanusi K 1abopaTopHbIM paboTam «BosiokoHHas
ontuka». Coct. Koznos B.A. Pszans: PIPTVY, 2010, c.13-23. (Ne 4291).

2. HccnenoBaHue BpEMEHHbBIX XapaKTEPUCTUK HEOXJIAXAaeMbIX (DOTOIpUEeM-HUKOB. MeTo-
TUYECKUE yKa3aHus K JabopaTtopHbIM padotam «BomokonHas ontukay. Coct. Kosznos b.A. Ps-
3anb: PI'PTYVY, 2010, c¢.24-38. (Ne 4291).

3. IlpocTpaHCTBEHHbIE U BPEMEHHBIE XapaKTEPUCTUKHU CBETOM3ITYYAIOIINX U JIa3epHBIX
noa0B. Meroanmdeckue ykazanus K jabopatopnoit padote. Coct. Koznos b.A. Pszans: PIPTY,
2015, 12 c. (Ne 4681).

4. BpeMeHHbIe XapaKTEPUCTHKHU JAETEKTOPOB JIA3€PHOI0 U3NyyeHUsl. MeToau-4eckue yka-
3aHus K Jabopatopuoit padore. Coct. Koznor b.A. Pszans: PI'PTY, 2015, 12 c. (Ne 4856).



6. @DoHJ  OUEHOYHBIX CpPeIcTB /Jii  NpPOBeleHHs  NMPOMEXKYTOYHOH  aTTecTallUuU
00y4aromuxcsi mo JUCHHUILIHHE

@DOHJT OLIEHOYHBIX CPEJICTB MPUBEJIEH B MPHJIOKEHUU K paboyeil mporpaMMme AUCLUILIMHBL (CM.
NOKyMeHT «OIlLleHOYHbIE MaTepuaibl MO JTUCHUIUIMHE «AKTyalbHbIE IIPOOJIIEMbI COBPEMEHHOM
AIEKTPOHHUKIY ).

7. IlepeyeHb OCHOBHOW U /JOMOJHHUTEJIbHONH y4eOHOI JUTEepaTypbl, HEOOXOAMMOI /JIs1 OCBOe-
HHS JUCHUNJIMHBI

OcHoBHasi yueOHasi JiuTeparypa:
1. ®unayeB A.M., Tayoxkun U.U., TpumenkoB M.A. TsepaorensHas GoTOIIEKTPOHUKA. —
M., ®u3zmatrus, 2005.

2. ONTUKO—3JIEKTPOHHBIE CUCTEMBI KOJOTUUECKOT0 MOHUTOPUHTA MPUPOIHOM cpeabl. [lon
obuieit pea. B.H. PoxxnectBuna. —-M., Uznat. MI'TY um. H.D.baymana, 2002.

3. Mecsn I'.A., UmnynbcHas sHepreTHKa U 31aeKkTpoHuka. — M., Hayka, 2004.

4. bapanounukoB, M.JI. [IpueMHUKH U IETEKTOPHI U3ITYICHHH [ DNEKTPOHHBINA pecypc] :
cupaBoyHuk / M.JI. bBapanounukoB. — DnexTpoH. naH. — Mocksa : IMK Ilpecc, 2012. — 640 c.
— Pexum noctyna: https://e.lanbook.com/book/4145. — 3armn. ¢ skpana.

5. JIpsxkonoB B.I1. CBepxckopocTHas TBepaoTeIbHAs diiekTpoHuKa. Tom 2. [Tpubopsl
CHenuagbHOTO Ha3HadYeHus [ DnekTponHbii pecypc] / B.I1. [IpsikoHOB. — DJIEKTPOH. TEKCTOBBIE
nannabie. — CapatoB: [IpodoOpazoBanue, 2017. — 576 ¢. — 978-5-4488-0121-1. — Pexum
noctyna: http://www.iprbookshop.ru/64062.html

6. JIpskoroB B.I1. CBepxckopocTHast TBepaoTelbHAs deKkTpoHuka. Tom 1. [Tpubopsr
obmiero HaznaueHus [ dnexkrpoHHbI pecypc| / B.I1. IpIKOHOB. — DIIEKTPOH. TEKCTOBHIE TAHHBIC.
— Caparos: [IpodobpazoBanue, 2017. — 600 c. — 978-5-4488-0139-6. — Pexxum nmoctyna:
http://www.iprbookshop.ru/64061.html.

7. Cemenos b.1O. Cunoas snexrponuka. [Ipodeccrnonanbupie pemenust [ DIeKTpOHHbBIN
pecypc] / B.1O. CemeHoB. — DnekTpoH. TekcToBble naHHble. — CapartoB: [IpodobpazoBanue,
2017. — 415 c. — 978-5-4488-0057-3. — Pexum nocryna: http://www.iprbookshop.ru/63586.html

8. Urymnos, /I.B. OcHOBBI NOJIYIIPOBOJHUKOBON JIEKTPOHUKH [ DNEKTPOHHBIN pecypc] :
yuebHoe nocobue / JI.B. Urymnos, I'.I1. Koctionnna. — Dnextpon. nan. — MockBsa : ['opsiuas
nunus-Tenexkom, 2011. — 394 ¢. — Pexxum nmoctyna: https://e.lanbook.com/book/5157. — 3arm. ¢
JKpaHa.

9. Caxwun, C.I'. [Ipubopbl KOHTPOJISI COCTaBa M KAYECTBA TEXHOJOTUUECKHUX CPEJT
[DnexTponnsblit pecypc] : yaeobnoe nmocodue / C.I'. Caxxun. — DnektpoH. gan. — Cankr-IlerepOypr
: Jlanp, 2012. — 432 c¢. — Pexxum noctyma: https://e.lanbook.com/book/3552. — 3arn. ¢ skpana.

10.ba3zoBble nekiuu 1o ekrponuke. Tom 1. TBepaorenbHas snexkrponnka. [lox pea. B.M.
[Tponeiiko. —M., Texunocdepa, 2009.

11.ba3oBblie nekiuu 1o anekrponuke. Tom II. TBepaorenvHas snexkrponuka. [lox pea. B.M.
[Tponeiixo. —M., Texunocdepa, 2009.

JonosHUTeILHASI yYeOHAas IUTepaTypa:

1. I'ypeBuu B.U. 3amura 060pyaoBaHus MOACTAHIIMMA OT AIEKTPOMArHUTHOTO UMITYJIbCA
[DnexTponnsiit pecypc] / B.W. I'ypeBud. — DneKTpoH. TEKCTOBBIEC NaHHble. — M. : UHpa-
Nnxenepus, 2016. — 302 ¢. — 978-5-9729-0104-3. — Pexxum moctyma:
http://www.iprbookshop.ru/40230.html



2. bnym, X. CxeMOTEeXHHKA ¥ IPUMEHEHUE MOUTHBIX UMITYJIbCHBIX YCTPOMCTB
[DnexTponnsiit pecypc] / X. baym. — Dnexrpon. nan. — Mocksa : JIMK Ilpecc, 2010. — 348 c.
— Pexum nocryna: https://e.lanbook.com/book/60997. — 3ari. ¢ skpana.

3. Amutpenko, B.I1. Dxosornyeckuit MOHUTOPUHT TeXHOC(hEPHI [ DIEKTPOHHBIN pecypc] :
yuebHoe nocodue / B.I1. Imutpenko, E.B. CotnukoBa, A.B. UepHsieB. — DIEKTpOH. 1aH. —
Cankrt-IlerepOypr : Jlanp, 2014. — 368 c. — Pexum noctyna: https://e.lanbook.com/book/4043.
— 3ari. ¢ ’KpaHa.

8. Ilepeyennb pecypcoB HHGPOPMAITHOHHO-TEJIEKOMMYHUKALMOHHOM ceTu UHTepHeT, He00Xo0-
AUMBIX JIJIS1 OCBOEHHSI JUCIHUIJIMHBI

3ﬂeKTp0HHble Oﬁpa?.OBaTe.]'ll)Hl)le PE€CYPChI:

1. DnexrponHo-6mbmuoreunas cucrema «IPRBook». 9bC uznarensctBa «IPRBook»
[DnexTponnsiit pecypc]. — URL: http://iprbookshop.ru/

2. DnexrpoHHO-OmMOMMoTeuHas cucreMa «Jlanpy». ObC nzmarenscrBa «Jlauby [ DIeKTPOHHBIN
pecypc]. — URL: http://e.lanbook.com

0. MeToauyeckne yKazaHus JJisi 00yYAOUIUXCS 110 OCBOEHHUIO THCIHILINHBI

Marepuan kaxJ101 JEKIMU PEKOMEHIYEeTCSl U3y4aTh B JEHb €€ IPOUYTEHHUs JIEKTOPOM, KOT1a OHA
emte He 3a0biTa. [Ipu 3TOM HEOOXOIUMO HCHOJIB30BATh KOHCIIEKT U PEKOMEH/IOBAHHYIO JIUTEPATYpY.
Hcnonp3oBath auTeparypy HE0OOXOIUMMO Ul YIIyOJIE€HHOIO M3y4eHHs MaTepuaia JIEKIUU U JJs yTou-
HEHHs T€X MECT, KOTOPbIe B KOHCIEKTE OKa3aJMCh 3allMCaHbl HEJOCTATOYHO IOHATHO. B KOHCHEkTe
KaXKJIOM JIEKIIUY HEOOXOIMMO OCTaBJISITh YHCTOE MECTO U KOHCIEKTUPOBATh B HEM U3YUEHHYIO JIUTEpa-
TYpY, YTOOBI IIPU MOJATOTOBKE K TEKYIIEH, MPOMEKYTOYHOW UM UTOTOBOW aTTECTALIMU MOXKHO OBLIO
IIOBTOPUTH BCIO TeMY. JIEKTOPOM B T€UEHHE BCETO CEMECTPA IMPOBOAATCS KOHCYIbTAMU IO JIEKIIUOH-
HOMY MaTepHuay.

Kaxnyro TeMy, npeayCMOTPEHHYIO IIJIAHOM CaMOCTOSATENBHOM paboThl, CIEAyeT U3ydaTb CaMo-
CTOSITEIBHO B TEYEHUE OTBEJEHHBIX JUIS €€ U3YYEHHUsI ABYX HEJIEb C IOMOLIBIO PEKOMEHAOBAHHOM JIN-
Teparypbl. Bce Bo3HUKaOIIKE MPU 3TOM BOMPOCH HAJI0 3aMUCHIBaTh, YTOOBI MOTYYUTh HA HUX OTBETHI
Ha KoHcynpTanuu. [1o kaxxaoi TeMe U1 KaK0i yueOHOM Ipymiibl JEKTOP MPOBOIUT KOHCYIbTALUU B
KOHLIE ee U3y4YeHHUs (OJUH pa3 B JABE HEJEINN).

[IpakTdeckas paboTa CTyAEHTa 3aKIFOYAETCS B PEIICHUH WM BBITIOJTHEHUH THUIIOBBIX 3a7ad U
3ananuil. Kaxnoe penienue J0KHO ObITh OPOPMIIEHO B BHJIE OTYETA U JOJDKHO COJEPXkKaTh CIEAYIO-
1€ 3JIEMEHTHI:

—THTYJIbHBIN JIUCT;

—HavaJbHOE TaHHbIE;

—pellieHre 33a]a4ul UK Pe3yJbTaT BHIIOJIHEHHOTO 3aaHHUs.

B KoHIIe cemecTpa Ipu MOJArOTOBKE K aTTECTAIMH CTYJCHT JIOJDKEH TIOBTOPUTH H3yYCHHBIN B CE-
MECTpE MaTepuall U B XOJ€ MOBTOPEHUsI 0000UIUTH €ro, CPOPMHUPOBAB LIETBHOE MPEACTABICHUE O HEM.
Crnenyer UMeTh B BUY, YTO Ha IOJTrOTOBKY K NMPOMEKYTOYHON aTTECTAIlMM BPEMCHH ObIBAET OUYCHB
Majlo, O3TOMY HauMHATh 3TY MOJArOTOBKY HAJ0 3apaHee, He JIOKUasCh MOoCIeIHEeN HeIeu CEMECTpa.

Crnenyet Bcerja NOMHHUTD, UTO 3aJI0T yCIieXa CTYAEHTa B yueOe — IulaHoMepHas paboTa B TeUEHUE
BCEr0 CEMECTPA U CBOEBPEMEHHOE BBIIIOJIHEHHE BCEX BUJIOB PaOOTHI.

CamocrosTenpHas paboTa Kak BHJ y4eOHOW pabOTHl MOXET HCIOJB30BAThCS HA JICKIUAX W
NPAaKTUYECKUX 3aHATHAX, a TakKe MMETh CaMOCTOSTENbHOE 3HAYeHHWE — BHEAYAUTOpHAs
CaMOCTOsTeNIbHAsT pabdoTa 00yJaromUXcs — MPHU MOATOTOBKE K JIGKIHSAM, TPAKTHYECKUM 3aHITHSAM, a
TaK)Xe K TEOPETUUECKOMY 3a4eTy.

OCHOBHBIMHU BHIaMU CAMOCTOSITEIIEHON PAOOTHI MO AUCUIUTUIAHE SIBJISTFOTCS:
— CaMOCTOSITEIIFHOE U3YUYE€HUE OTIACIBHBIX BOMIPOCOB M0 TEMaM CaMOCTOATENbHBIX padoT (11.4.3);
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— IIOArO0TOBKA K 3alllUTC IMTPAKTUYCCKOT'O 3aJaHu, O(bOpMJ'IeHI/Ie OTYCTA.

10. Ilepeyenb WHGPOPMAUMOHHBIX TEXHOJOIWMH, MCIOJb3yeMbIX MNPH  OCYIIECTBJIECHUH
00pa30BaTEJIbLHOI0 MPOLECCa MO AUCHUIINHE

B cootBerctBun ¢ TpeboBanusmMu ®I'OC BO mno HampaBieHUIO MOATOTOBKM MarkuCTPaHTOB
11.04.04 «2OneKkTpoHNKA U HAHOAIEKTPOHHUKA», IPU U3YYEHUH CTYAEHTaMU JAUCLUILIIMHBI pealn3auus
KOMIIETEHTHOCTHOT'O IMOJAX0J1a NMpeAycMaTpUBaeT IIMPOKOE MCIOJb30BaHUE B y4€OHOM IIpOIECcCe aK-
THUBHBIX U MHTEPAKTUBHBIX TEXHOJIOTMI MPOBEJCHUS 3aHATUI B COUETAaHUM C BHEAYJAUTOPHOU paboToit
MIpernoiaBaTes U CTyACHTA.

W3ydeHue NUCHUIUIMHBI IPEyCMaTPUBAET IPUMEHEHNE aKTUBHBIX (POPM IPOBEACHUS 3aHATHI
C LIeTbI0 (POPMUPOBAHUS U PA3BUTHSI OOLIEKYIbTYPHBIX, 00IIEIPOPECCHOHANBHBIX U MPOodeccuoHalb-
HBIX KOMIIETEHITUN 00yJaroIrXcs.

[Ipu mpoBeneHNN CaMOCTOSATEIBLHON PAaOOTHI 00YJAIONTUXCSI UCIIOIB3YIOTCS Clienyrone nHpop-
MalMOHHbIE TEXHOJIOTUHU:

- JOCTYIl B ceTh VIHTEepHET, 00ecneunBaomuii, NOUCK aKTyaJbHOM HAyYHO-METOAUYECKON U
HayYHO-TEXHUUYECKON MH(pOpMaIuy;

—  HeobxoauMMoe MporpaMMHOE oOecrieueHue /ISl BHIIIOJIHEHUS IPOrpaMMbl AUCHHUIIINHBI, YC-
TaHOBJICHHOE B BY3€, & TAKXKE JIJIS1 BBINOJIHEHHS CAMOCTOSATEIbHONU PabOThI B IOMAIIHUX YCIOBUSIX;

[Ipu opraHuzanuu caMOCTOATEIbHOW PabOThl CTYJEHTOB HCIOJB3YETCS KOMIUIEKC Y4E€OHBIX U
yueOHO-METOAMUYECKUX MaTeprajIoB B CETEBOM JIOCTYyIE (IporpaMma, METOAUYECKUE MOCOOUS, CIIMCOK
PEKOMEHAYEMBIX HICTOYHUKOB JIMTEPATYPbl 1 HHPOPMALIMOHHBIX PECYPCOB, 3a/1aHUs B TECTOBOU popme
Y BOIIPOCHI JUIsI CAMOKOHTPOJIS).

[IpunsTas TexHoyorHst 00y4eHus1 6a3upyeTcsl Ha UHTEPAaKTUBHONW paboTe B ayIUTOPUHU, KOT'/1a B
nporuecce JeKIuil, 1a00paTOpHbIX U MPAKTUYECKUX 3aHATUH, JOMOJHIEMbBIX CAMOCTOSITENIbHOM pabo-
TOM 00y4aembIX, B TOM YMCJIE U C yJaCTHEM IPEIoIaBaTesl, BHIIIOJIHAETCS Cepus dKCIpecc-3aqaHmii,
COBOKYITHOCTb KOTOPBIX IO3BOJIIET MPAKTUUYECKH NPUMEHUTH MOTY4YE€HHbIE 3HAHUS, pa3BUBasl KOMIIE-
TEHLUH, IPETYCMOTPEHHBIE Ul JaHHOW AUCLIUILIMHBIL.

[IpoBenenue psaa 3aHATUN OCYLIECTBIISIETCS C UCIIOJIb30BAaHUEM KOMIIBIOTEPOB U MYJIbTUMEAUN-
HBIX CPEJCTB, HArJISAHBIX TOCOOUI.

l'[epellem, JIMICH3UOHHOT'O IMTPOrpaMMHOro odecrneyeHns:

11. Onucanue MaTepUAIbHO-TEXHUYECKOI 0a3bl, HeOOX0AMMON A1 OCYLIeCTBICHHSA
00pa30BaTeIbHOIO NpoLecca M0 JUCHHILJINHE

J1ns1 0OCBOCHMS TUCIUTUIMHBI HEOOXOUMBI:

1) mist mpoBeeHUs JICKIIMOHHBIX 3aHATUM HEOOXO0IMMa ayTUTOPHS C JOCTATOYHBIM KOJHYECTBOM
MOCAJI0OYHBIX MECT, COOTBETCTBYIOIIAs HEOOXOJMMBIM MPOTHBOMOXKAPHBIM HOPMaM M CaHUTApPHO-
TUTUEHUYECKUM TPEOOBAHUSIM;

2) niasi  TPOBENCHMSI TMPAKTHYECKUX 3aHATHH HEOOXOIMMa ayauTOpus C JIOCTaTOYHBIM
KOJIMYECTBOM IIOCAJIOYHBIX MECT, COOTBETCTBYIOIIAS HEOOXOIUMBIM IMPOTHUBOIOXKAPHBIM HOPMaM |
CaHUTAPHO-TUTUEHUYECKUM TPEOOBAHUSIM.

[Iporpammy cocraBuinmn
n.¢.-m.H., mpod. kadenpsr D11 Ko3znos b. A.

[IporpamMma paccmoTpena u ojo0peHa Ha 3aceJaHUH
kadeapsr OI1 (mporokon Ne ot 201 1.

3aB. xkadeapoit DI
1.¢.-M.H., Ipo. Yupkun M.B.
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