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Mporpamma ancumnnuHbl "®yHkUmoHanbHas anekTpoHuka"; 03.03.03 Pagnoduanka; rnasHbli nHxeHep npoekta N'ymepos P.U.
Xpuctoghopos A.B.

Mporpammy avcumnnuHbl paspabotan(a)(n) rnaeHbI MHXeHep npoekTa N'ymepos P.U. HAJ
actpodpoTomeTpum 1 3Be3aHbIX atMmochep Kadenpa actpoHOMUM 1 KOCMUYECKOW reogesnu ,
Rustem.Gumerov@Kkpfu.ru ; Xpuctocopos A.B.

1. Uenn ocBOEHNS AUCLUMINHBI

Llenb ancumnnuHbl - 0CBOEHME NMPUHLMMNOB NMOCTPOEHUS U paboTbl YCTPOMCTB, OCHOBaHHbLIX Ha
C034aHun, NepemMeLLeHnn U perncTpaumnmn OIMHaMM4eckx HeOJHOPOAHOCTE B aKTUBHbIX cpeaax,
BO3MOXHOCTSIMU 1 NEepPCrneKkTUBaMm Ux NpuMeHeHnsl ans npuéma, nepenaymn, xpaHeHusi, obpabotkm u
oTobpaxeHuns HdopMaumm.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.6.37 ducumnnuHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 03.03.03 Paonodumanka n oTHocmTCcs K 6a3oBoi
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 4 kypce, 8 ceMecTp.

Kypc npenHasHayeH onsa ctyoeHToB 4 Kypca, 7 CeMecTp

B53.B.3 npogeccrmoHanbHbIA LMK

CopepxatenbHasl 4acTb packpblBaeT PU3NYECKME OCHOBBI PaboTbl Pa3NNYHbIX YCTPONCTB
OCHOBAaHHbIX HAa CO34aHMM 1 YNpaBneHnn OUHAMNYeCKO HEOOHOPOAHOCTbLIO B aKTMBHbLIX cpeaax.
MeToonyeckuin Nnoaxon K N3y4eHnto gucunnamHbl npeanonaraet NoCTENEHHOE ABUXEHNE OT

MPUHUMNOB COYHKLMOHNPOBAHMS 6a30BbIX 3/1IEMEHTOB K YCTPOWMCTBY U paboTe CNOXHbIX
PYHKLMOHAbHbBIX Y3/10B.

BxoHble 3HaHUS o6yL|arou1|/|xc;|, HeobxoauMble 0511 OCBOEHUS AUCLMMINHBI: OCHOBBI SNEKTPOHUKN,
punsmka TBép,D,OI'O Tena, gousunka rnonynpoBoaHNKOB, ONTUKA.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEeHUNN:

PacwmcpoBka

LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
Or1K-1 o
(MPOCHECCHOHaNbHbIE CMOCOOHOCTBIO MCMOMIb30BaTb OCHOBbI OUTIOCOGICKMX 3HAHWI
KOMNETEHLIN) INs POpPMUPOBAHNA MUPOBO33PEHYECKOM NO3ULINN
MK-1 CMNOCOBHOCTbIO MOHUMATbL NPUHLMMLI PaboThl 1 METOAbI
(npodpbeccmoHanbHble aKcnnyarauun CoBpeMeHHOM paanodanekTPOHHON U ONTUYECKON
KOMreTeHuunn) annapaTtypbl U 06opynoBaHus
MK-5
(npodpeccunoHanbHble CNOCOBHOCTBIO BHEAPATL FOTOBbIE Hay4YHble pa3paboTku
KOMMeTeHuunn)

B peaynbtate 0CBOEHWS ONCUMMNINHBI CTYAEHT:
1. DONXeH 3HaTb:

KakuMmm cnocobamm co3naroTcs 1 ynpaBnaoTCs AMHAMUYECKME HEOAHOPOLHOCTN B aKTUBHBIX
cpelnax; Kakum 0bpa3oM AuHaMnyYeckne HeOOHOPOAHOCTM UCMONb3YTCS ANS Npuéma, nepenayn,
XpaHeHusl, 06paboTkm n oTobpaxeHns nHopmMauuu;

2. DONIXEH yMeTb:

MNPUMEHATb NONYyYeHHble 3HaHWS A5 YCOBEPLWEHCTBOBAHUS CYLWECTBYOWMNX 1 pa3paboTKn HOBbIX
YCTPONCTB PYHKLIMOHANBHOW 3NEKTPOHUKMN.

3. 0OMXEeH BnageTb:
YMEHMEM BblpaxaTb CBOV 3HAHUS B CNOBECHOW doopMe, OOCTYMHON ANS NOHUMaHUS
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4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
MNPVMEHUTb CBOW 3HAHMS N YMEHUSI B COOTBETCTBYIOLWMNX 0ONACTSAX HAYKM U TEXHUKMN.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMNINHBI 3a4eT B 8 cemecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OMNycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
ayauTopHOM paborThbl,
Henens WX TPyA0EMKOCTb Tekywue copmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUA paborbl

Pasnen
N AducunnnuHol/ CemecTp
Monyns

Nekuun

Tema 1. lNpenmet
JOYHKLMOHaNbHOM
9NEKTPOHUKN.
OcCHOBHbIE
1 0COBEHHOCTM U 7 ] 5
HanpasneHNs pasBuTuS.
JnHamnyeckune
HEeo4HOPOAHOCTH,
KOHTUHYyanbHble cpeapl.

Tema 2. Mpunbopsl
JOYHKLIMOHaNbHOM
o [0NEKTPOHMKM, OCHOBHbIE| - 5 5 0 0 YCTHbI OnNpoc

HanpasneHns passuTus.

Tema 3. Mpubopbl ¢

3aps00BOW CBA3bIO -
yCcTponcTea

3. JOyHKLUMOHANbHOM 7 3 2 0 0

NEKTPOHUKN. Dusnka

Nn3cC.

Tema 4.
HepaBHoBecHoe
COCTOSIHME 5
4. IMOT-cTpyKTYpHbI, 7 4 ) 0 0 YCTHbI ONpoc
WHBEPCUOHHBbIA CNOWA,
NOBEPXHOCTHbIN
noTeHuman.
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 5.

'mopasnuyeckas
mMogoenb

> MOT1-cTpyKTypHbI. / S 2 0 0

YCTPONCTBO 1 NpMHLUMM

pabotbl N3C

Tema 6. OnekTpoaHble
cTpykTypbl M3C.
OneMeHTbl BBOAA U
BbIBOOA 3aps00B B
M3C. MeToapl
[eTeKTUpoBaHNS
3apsna. [Nnasatowas
onchpysHas obnacTb.
[MnaBatowwmin 3aTeop,
PYN3.

Tema 7. OuHamuka
nepeHoca 3aps00s..

7. M3C c 06bEMHbIM 7 7 2 0 0

KaHanom.

Tema 8. doto
B030yxaeHue B M3C.
doToanekTpuyeckmne
npvbopbl C 3apsL0BOA
CBS13bt0, 0COBEHHOCTY
NPVIMEHEHMUSI.

Tema 9. JInHUKM

3a4epXKkn 1 UNbTPSI KONNOKBUYM
9. Ha N3C, anemMeHTbI 7 9 2 0 0
B3BELWWBAHUS cuUrHana.

Tema 10. MNpubopsbl ¢ S
n N -obpasHoin BAX.
JnHamnyeckne
HEeOOHOPO4HOCTM:
aneKkTpuyeckme
IOMEHbI, TOKOBbIE
WHYPbI BOSHbI
NPOCTPaHCTBEHHOIO
3apsioa. Mprbopsl
nosynpoBOOHNKOBOM
JOYHKLIMOHaNbHOM
SNEKTPOHMKMN.
BUCTNH-npubopsl,
npwbopbl Ha BIM3,
YCTPOMCTBA HA JOMEHaxX
MaHHa.

YCTHbI ONpOC

10 YCTHbIA ONpoC
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

11.

Tema 11.
DyHKUMOHaNbHas
aKyCTO3NEKTPOHMKA.
dunanyeckne OCHOBHI,
AnHamunyeckme
HEO4HOPOLHOCTH,
KOHTMHyanbHble Cpeabl.
MNAB B
Nbe303NEKTPUKAX.
TeopeTtnyeckne
OCHOBaHWUS.

11

12.

Tema 12. 'eHepaTopbl
IH n yctponcTea
yrpasneHus uMn.
HetektnposaHue OH.
Mpnbopbl
JOYHKLMOHaNbHOM
aKyCTPO3NEKTPOHUKMN.
JNIvHnwn. 3apepxku.

12

YCTHbI ONpOC

13.

Tema 13. ®unbTpbl HA
MNMAB.TpaHcBepcanbHble,
Ha INAB-pe3oHartopax,
ONCNEPCUOHHbIE.

13

14

Tema 14. 'eHepatopsl
Ha [MAB, ycunutenu.
HenuHelHble
yCcTponcTea:

‘[KOHBOMbBEPHI,

aKycTtmyeckas namsTb,
"9K30TNYECKNEe
yctponcTea".

14

KONNOKBUYM

15.

Tema 15.
®dyHKUMOHaNbHas
MarHMTO3NEeKTPOHMKA.
JH B
MarHUTO3NEKTPOHUKE -
LM.O, MCB, cnuHoBble
BOJSIHbl. KOHTUHYanbHble
cpenbl

15

16.

Tema 16. 'eHepauus,
[eTeKTpoBaHme U
ynpasnexve OH.
Mpnbopbl 1 ycTpoincTea
JOYHKLIMOHaNbHOM
MarHMTO3NEKTPOHUKMN.
[Mpoueccopbl curHanos
Ha UM n MCB.

16

YCTHbI ONpOC

PernctpaumoHHbIn Homep
CtpaHwnua 6 n3 16.
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens UX TpyA0eMKOCTb Tekyime coopMbl
N ‘D'"Kn"(")'g;m;”b'/ CeMecTpl.oyectpa (B yacax) KOHTpOnsi
Nekumu MpakTnyecknellaboparopHbie
3aHATUA pa60Tb|

Tema 17.

dyHKUMOHaNnbHas

MonekynspHas

9NeKTPOHMKA.
17.

dunamnyeckne OCHOBbI. / 17 2 0 0

dunHamunyeckne

HEeoOHOPOAHOCTH,

KOHTUHYyanbHble cpeapl.

Tema 18.

MonekynsipHbie

CTpOWMCTBA. YCTHbI ONpoC

1g.[ycrpon
8 YcTpoictea namsaTu. / 18 2 0 0

ABTOBONHOBAs

9NEeKTPOHUKA.

Tema . NIToroeas 8 0 0 0 3ayet

doopma KOHTpons

Ntoro 36 0 0

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. NMpeameT pyHKLMOHANBHOMN 3NEKTPOHUKN. OCHOBHblE OCOOEHHOCTU U HanpaBneHUs
pa3sutus. [luHaMmmyeckme HeOOHOPOOHOCTU, KOHTUHYalIbHbIE Cpeabl.

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

DyHKUNOHANbHAS 3NEKTPOHMKA: AUHAMNYEeCKne HEOOHOPOAHOCTU VS cTatnyeckmx. OCHOBHble
HanpaeieHns: NoNynpoBOOHMKOBAA OYHKLMOHANbHASA SNEeKTPOHNKA, aKyCTO3NEKTPOHMKA,
MarHUTOSNEKTPOHUKA N MONEKyNapHas aneKTpoHMKa.

Tema 2. Mpubopbl YHKLMOHANBbHOM 3NEKTPOHMUKW, OCHOBHbIE HanpaB/ieHUsi Pa3BUTHUS.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Mpunbopbl 1 yCTPOKCTBA: NMMHENHbIE (MMHUM 3a0ePXKN, (OUNbTPbI, YCUNTENN U FeHepaTopbl) 1

HeNMHeHble (MaMsTb, KOHBONbBEPDI, MpoLeccopbl). OCHOBHblE HAMPAaBEHNS Pa3BUTHS.
B3anmopeiicTBme pasnmyHbIX TUMNOB AUHAMWYECKUX HEOLHOPOLHOCTENA.

Tema 3. Mpubopbl ¢ 3apsan0BON CBA3bIO - YCTPOUCTBA (PYHKLLMOHANIbHON 3NTIEKTPOHUKM.
dusuka N3C.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MN3C: ocHoBa maccus MOI- KOHAEHCATOPOB, UMEIOLMX 3aPAA0BYIO CBA3b bnaronaps

onpeneneHHon CTPYKTYpe U pacnpeneneHnio NpUnoXeHHbIX NoTeHumnanos. JAuckpeTHo-aHanorosoe
npencrtasneHve curHana s MN3C.

Tema 4. HepaBHoBecHoe cocTtosiHne MOI-cTpyKTypbl, UHBEPCUOHHbIN CNON, NOBEPXHOCTHbLIN
noreHuuan.

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

Pacnpenenenve noteHunanos B 06eaHeHHOM cnoe, ypasHeHue lNMyaccoHa. TonwnHa o6eaHeHHOro
cnos. Ycnosusi BO3HUKHOBEHUS MHBEPCVMOHHOIO Cosi, Moporosoe HanpsxeHue B MOI-cTpykType.
MapameTtp MOI1-cTpyKTYphbl, ypaBHEHME ONS NOBEPXHOCTHOro NoTeHumana.

Tema 5. M'mppasnuueckas mogenb MOIM-cTpyKTYpbl. YCTPOMUCTBO M NpUHLUN paboTtbl NM3C
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Onwncanue pabotbl M3C ¢ NoMowWwbIo r’MapPaBANYECKOn MOLENW, TAE CUTHANbHbIN 3apsan
npencTasneH B Buae 3apsa00Bon Xngkoctn. OCHOBaHMS ONS NPUMEHEHUS rMApaBnnyeckon Mmooenu:

3aBNCUMOCTb NMOBEPXHOCTHOIO NoTeHumnana ot HanpsaXxXeHnsa Ha 3aTBope 1 NNOTHOCTU 3apsna.
CurHanbHble nakeTbl U U ynpasneHne nMmin.

KETPOHHBH
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Tema 6. dnekTpoaHblie cTpyKTypbl N3C. AnemeHTbl BBOAA U BbiBOAa 3apsanos B N3C. Metoabl
DeTeKTMpoBaHus 3apsiaa. Mnaesarowasa audpdysHas obnactb. Mnaesarowmmn 3ateop, PYMN3.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BBog 3apsina anekTpuyeckuii (BXo4HOW Amon nitoc 3aTBop), ocobeHHocTn. OBpaTHO CMEeLWeHHbI
anon B kadectse MO0, noctomHcTea n HegocTtaTku. [IKB ong cHuxeHus nvkep-wymMa n HaBogok
OT TakTupoBaHus. 3 - Hepa3pywarouee cHnTbiBaHNE, pacnpeneneHHbI YCUnuTenb ¢ nnasarwmnm
3aTBOPOM - MHOrOKpaTHOe CHMTbIBAHWE CuUrHana.

Tema 7. OluHamuka nepeHoca 3apsnos. N3C ¢ 06beMHbIM KaHanom.
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

[NepeHoc 3apsana, 0OCHOBHble MexaHn3Mmbl. [pendpoBas n ondpdy3moHHas cocTaensaoowme noToka
9NEKTPOHOB Npu NepeHoce 3apsaa. [1noTHOCTb anekTpoHHoro Toka. Hepgoctatkm MN3C ¢
MOBEPXHOCTHbIM KaHanoM. lNMoBepXxHOCTHbIe NoBywkKK. MN3C ¢ 06bEMHBIM (CKPbITbIM) KaHANIOM:
NPUHUMN paboTbl, TONWMHA KaHanbHOro cnosi. KoHcTpykums, goctonHetea n Hegoctatku MN3C ¢
06 bEeMHbIM KaHasIoM.

Tema 8. ®oTo Bo36yxaeHue B NM3C. doToanekTpuyeckme npmbopbl ¢ 3apsn0BON CBA3bIO,
0CO6EHHOCTU NPUMEHEHMUS.

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

MonyyeHne 3apsiaoBbIX N306paxeHnii B MatpuyHbix M3C: dooToBO36YX AEHME, COOCTBEHHOE U
NPUMeCHoe MNOornoleHne, cnocobbl 3acBeTkn. MeTobl CYMTLIBAHMS CUTHANAa 1 KOHCTPYKUMS. Tunbl
doTouyscTBUTENBHBIX [M3C: C KaaPOBbLIM, CTPOYHbLIM, CTPOYHO-Ka1POBbIM NEPEHOCOM, TMHENHbIe
MN3C. MpuHumn paboTbl 1 CBONCTBA.

Tema 9. JiuHun 3apepxku u cpunbtpbl Ha NM3C, anemeHTbI B3BELLMBAHUS CUrHana.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

INIvHum 3apepxkn nocnenosatenbHOro, NapannefnbHOro 1 napannenbHo-NocnenoBaTeNbHOro TUMNOB,
KOHCTPYKUMS N XapakTEPUCTUKN. DNEMEHTbI B3BEWMBAHWS HA 9NEKTPOAAX U HENMNHEAHOCTAX
MOM-cTpykTyp, TpaHceepcanbHbie ounbTpbl Ha MNM3C: xapakTepucTukm, CTOYHMKM NOrPELHOCTER.

Tema 10. NMpubopsbl ¢ S n N -o6pasHon BAX. luHamnyeckmne HeO4HOPOAHOCTU:
3aNeKTpuYecKme AOMeHbl,TOKOBbIE LUHYPbl BOJSIHbI MPOCTPaAHCTBEHHOrO 3apsiaa. Mpubopsbl
NonynpoBOAHNKOBOWN pyHKLMOHaNbHOU aneKTpoHuKU. BUCTTNH-npnbopsbl, npubopsbl Ha B3,
ycTponcTBa Ha aoMeHax NaHHa.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

OTpuuartenbHble 06beMHble AnddepeHLmanbHble CONPOTUBNEHNE U NPOBOAUMOCTb, 06 beMHas
HeycTon4mBoCTb, S 1 N -obpasHbie BAX: 0CHOBbI 4Ns reHepauny AMHaMNYeckmx HEOAHOPOAHOCTEN
TUNa 3NeKTPUYEeCKNX NOMEHOB (OOMeHOB [[aHHa), TOKOBbIX WHYPOB, BO/H NPOCTPaHCTBEHHOIO
3apsgna (BlM3). KoHTMHyanbHble cpenbl Ans Takmx HeogHopoaHocTen. MNprnbopbl
NONynpPoBOAHNKOBON PYHKLUMOHANbHOM anekTpoHukun: BUCTIVH-cTpykTypbl: Aatymku Temneparypsi
N OCBELWEHHOCTM C YaCTOTHbIM BbIXO4OM. Npnbopsl Ha BIN3: koHBONbBEP, NaMsATb. F'eHepaTop
UMNyNbCOB Ha foMeHax [aHHa.

Tema 11. chHKLI,I/IOHaﬂbHaSI aKyCTO3JIeKTPOHUKaA. dunsunyeckme OCHOBbI, ANHaAMUYeCKne
HeoAHOPOOHOCTU, KOHTUHYa/IbHbIEe CpeAabl. NMAB B Nbe303J1IeKTpUukKax. TeopeTw-leCKMe
OCHOBaHUA.

JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

JnHamunyeckne HeOOHOPOOHOCTY B aKyCTO3NEKTPOHMKE: BONHbI Penes, CToyHnwn, J1sea,
['ynsesa-bnowTenHa. TeH30pbl HANPSAXEHUN 1 gedopMaumnii ons onMcaHns akycTu4eckom BOMHbI B
nbe3oanekTpukax. ObMeH aHepruein Mmexay AMHaMUYECKUMN HEOAHOPOLHOCTAMMN akyCTUYECKOMN 1
9NIEKTPOHHON Npupoabl. YNPyroonTU4ecKnin spdoexT.

Tema 12. F'eHepatopbl [ H n yctponcTtea ynpasneHus umun. OetektuposaHue OH. Mpu6opbl
byHKLMOHaNbHON aKyCTPOINEKTPOHUKU. JIMHMW. 3a0epXKKN.

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):
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BcTpeyHo-wTbipeBble Npeobpas3oBaTtenu, Kak reHepaTopbl 1 4eTeKTOPbl akyCTUYECKO BOMHDI.
KoHCTpyKLMS, OCHOBHbIE COOTHOWeEHWS. YnpasneHne reHepauuein NAB. YcTpoilcTeo ynpasneHus
IMAB: MHOrononockoBble oTBeTBMTENN. AKyCTMYeckme BonHoBoabl. Tornonorusa BLWI n ero
NUMMYNbCHbIA OTKNUK. JINHUN 3a0ep>XKN: OOHOKPATHbIE, MHOrOOTBOLHbIE, OUCMNEPCUOHHbIE,
perynupyembile.

Tema 13. PunbTpbl Ha NMAB.TpaHcBepcanbHble, Ha [AB-pe3oHaTropax, AUCNEepPCUOHHbIe.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

AnekTpuyeckas n akyctnyeckas nodbpotHocTs BLUM. Tunbl domnbTpoB n nx ceoiictea. Cxembl
oMNbTPOB: C BHELWHWM B3BELWMBAHNEM, C TOMONOrMYECKMM B3BELWNBAHNEM, PE30OHATOPHbIE.
Tema 14. N'eHepaTtopbl Ha NAB, ycunutenu. HennHenHble yCTpoOMCTBa: KOHBO/MbBEPDI,
aKycTtuyeckasi namsitb, ''aK30Tu4yeckume yctpomcrea'.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

"eHepaTopbl Ha ocHoBe J13 1 pe3oHaTopos. Baanmopeinctame MNMAB ¢ BHEWHUM 31eKTPUYECKUM
nonem. AKyCTO3NEKTPOHHOE YCUNEHWE CUrHanoB, ycTponcTeo u ceonctea. KoHsonbeep Ha NAB,
NpvHUMN paboTbl 1 ceBoricTBa. Pypbe NPoLECCOp, akycTMyeckas namsTb.

Tema 15. PyHKUMOHaNbHas MarHUToaNeKTpoHuka. J1H B marHutoanekTpoHuke - UM, MCB,
CnuHoBbIe BONHbI. KOHTUHYanbHble cpenbl

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

dursnyeckne 0CHOBbI PYHKLMOHANBHOM MarHMTO3NEKTPOHUKK. [IH B MarHuToanekTpoHuke : LIM,
MCB, cnuHoBble BonHbl. CeoicTBa LIM, nonocoBoi AoMeH, BepTuKanbHble 6110XOBCKUE NMHNN
(BBJT). KoHTuHyanbHble cpenbl. CnoncTble CTPYKTYpbl doeppoMarHeTnk-nonynpoBOLHMK.

Tema 16. NeHepauus, petekTuposaHue un ynpaeneHue OH. Mpubopbl n yctponcrea
hYHKLMOHaNbHOW MarHMTO3NeKTPOHUKN. MNMpoueccopbl curHanos Ha UM O, n MCB.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

["eHepauunsa LOMEHOB C MOMOLLbIO NeTnu Toka. YnpasneHne [H: TokoBble annankauum, MarHUTHbIe
annnavkauumn; goMeHo-nepeasuratowme cTpyktypol (AMNC). Mpubopbl 1 ycTporicTea
OYHKLIMOHANbHOM MarHNTOaNeKTpoHmkn. CBOMCTBA AOMEHA Kak HocuTens curHana. J13 Ha MCB.
Mpoueccopbl curHanos Ha LIM I n MCB, ceppoaunH.

Tema 17. (DyHKLI,I/IOHaﬂbHaSI MoneKkynspHasa 31eKTPOHUKa. dunsnyeckme OCHOBbI.
JdunHamnyeckune HeoOAHOPOOHOCTU, KOHTUHYa/IbHbIEe CpeAabl.

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

DyHKUMOHaNbHAsa MONEKYNSpHas anekTpoHnka. dPusnyeckne ocHoBbl. Nepeknoyarenn n
NPOBOLHUKMN B MONEKYNSAPHOM npubope. [JMHaMmyeckme HeoQHOPOOHOCTW, KOHTUHYanbHbIe Cpeabl:
aHcambnu 3neKTPOHOB M CONUTOHOB. "'eHepaLmns N pacnpoCTPaHEHNE CONMTOHA, IEHrMIOPOBCKME
MNEHKMW.

Tema 18. MonekynsipHble ycTpoMCTBa. YCTPOUCTBa NaMATU. ABTOBOJIHOBAs 3/1IeKTPOHUKaA.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MOﬂeKyﬂﬂprle yCTpOIZCTBaZ NnamAaTb Ha CONMUTOHAaX, CTPYKTYypHasd cxema: reHepaTtop COJINTOHOB,
TyHHeﬂbeIVI nepekn4yaresib, NHBEPTOP. ABTOBONHOBAs ANEKTPOHMKaA. OnpeﬂeneHme aABTOBOJIH A
KOHTUHYalbHbl€ Cpedbl ONA HUX. AccoumnaTtmBHasa namsaTb Ha aBTOBOJMHAX.

4.3 CTpyKTypa 1 copepXxaHume caMoOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
N Paspen Cemectp| HeAeNs | camocTosiTenbHOM (TPYAOEMKOCTb) gﬂ%’:ﬁ’;ﬁ?:;ﬁﬂﬂ?.
AducumnnuHel pcemecrpa pabortbl (B yacax) a60Tbi
CTYL,EHTOB P
Tema 2. Mpubopsl
OYHKLIMOHaNbHOM
3NEKTPOHNKN, OCHOBHbIE noaroTtoBka K o
2. ’ 7 2
HanpasneHns pa3BnuTunS. YCTHOMY Onpocy 4 ycTHEI Onpoc
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 4.
HepaBHoBecHoe
COCTOsIHME
MOIT-cTpykTypHl,
WHBEPCUOHHBbIN CNON,
NMOBEPXHOCTHbIN
noteHuman.

NoAaroToska K
YCTHOMY Onpocy

YCTHbI ONpocC

Tema 6. OnekTpoaHbie
cTpykTypbl MN3C.
OneMeHThbl BBOAA U
BblBOJA 3apsi0B B
M3C. MeToabl
LEeTEKTPOBaHMS
3apsapa. Nnasarowas
ongogoy3Has obnacTb.
[MnaBatowunin 3aTeop,
PYN3.

NoAroToBKa K
YCTHOMY OMnpocy

YCTHbI ONpocC

Tema 9. JlnHum
3a0epPXKn 1 punbTpbl
Ha [M3C, aneMeHTbI
B3BELWNBAHNSA cUrHana.

NOAroToBKa K
KONNOKBUyMY

KONNoKBnym

10.

Tema 10. MNpubopbl ¢ S
n N -obpasHoin BAX.
JnHamunyeckmne
Heo4HOPOLHOCTHU:
anekTpuyeckne
LIOMEHbI, TOKOBbIE
LWHYPbI BOMHbI
NPOCTPAHCTBEHHOIO
3apsiga. MNpunbopbl
noslynpoBOOHWNKOBOW
JoYHKLNOHaNbHOW
SNEKTPOHUKMN.
BNCMNH-npnbopsl,
npwbopsbl Ha BIM3,
YCTPOWCTBA Ha OOMEHax
["aHHa.

10

NOAroToBKa K
YCTHOMY OMpocCy

YCTHbI ONpoC

12

Tema 12. ['eHepaTopbl
IH v yctpoicTtea
ynpasneHns UMI.
Hetektnposarune JH.

"IMpnbopbl

PYHKLIMOHaNbHOM
aKyCTPO3NEKTPOHNKMN.
NnHuK. 3apepxku.

12

NoAroToBka K
YCTHOMY Orpocy

YCTHbI ONpocC

14

Tema 14. ["'eHepaTopsbl
Ha [MAB, ycunutenu.
HennHenHble
yCTpOMncTBa:

‘[KOHBONbBEP®I,

aKyCTI/I'-leCKaSI namsaTb,
"9K30TNYEeCKmne

ycTponcTea".

14

noaroToBka K
KONNOKBUYMY

KOMNOKBUYM
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Buaobi
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh 2;%%%::;?:;'2323
ducunnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P

Tema 16. ["'eHepaumns,
neTeKTMpoBaHme n
ynpasnenve OH.
Mpubopbl 1 ycTponcTea noaroToBka K

16. 7 7 1 4 THbIY On

6 JOYHKLIMOHaNbHOM 6 YCTHOMY Onpocy yC onpoc
MarHUTO3MEKTPOHUKN.
Mpoueccopbl curHanos
Ha UM n MCB.
Tema 18.
MonekynsipHble
CTpoKcTBa. noaroToBska K o
18.3 Y 7 1 4 THbI
8 YcTpoicTea namaTu. 8 YCTHOMY Onpocy YCTHbI/ OMPOC

ABTOBONHOBAs
9NEKTPOHMKA.
Wtoro 36

5. O6pa3oBatenbHbie TEXHONMOrMW, BKNIIOYasi MHTepPaKTUBHble (pOpMbl 06yYeHus
MpoBeneHne 6nmL-0NPOCOB.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno uToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. NMpenmet oyHKLMOHANBHOW 3NEKTPOHUKN. OCHOBHblE 0COOEHHOCTU U HanpaB/eHUs
pa3sutus. JJuHaMmyeckue HeoAHOPOOHOCTU, KOHTUHYalbHble cpenbl.

Tema 2. Mpubopbl PyYHKLMOHANBLHOM 3NEKTPOHMUKU, OCHOBHbIE HanpaB/ieHUs pa3BUTUSA.
YCTHbIA OMPOC , NPUMEPHbIe BOMPOChHI:

YTto Takoe aMHaMmyeckme HeoOJHOPOLHOCTM U KOHTUHYanbHble cpeabl? Buabl AMHamMmnyeckumx
HEeO4HOPOLHOCTEN N pa3nnyHble KOHTUHYaNnbHble cpedbl. OCHOBHblE HanpaBneHUs PasBnUTUA
ycTponcte ®3.

Tema 3. Mpubopbl ¢ 3apsf0BON CBA3bIO - YCTPONCTBA PYHKLLMOHANbHOW 3/IEKTPOHUKM.
du3suka N3C.

Tema 4. HepaBHoBecHoe cocTosiHne MOIM-cTpyKTypbl, UHBEPCUOHHbIN CNON, NOBEPXHOCTHbLIN
noTteHuuan.

YCTHbIVI ornpoc , npnMepHblie BOMNPOCHI:

Yro npexncrasnsiet coboii MN3C sueitka? KakoBbl AMHammnyeckme HeoaHoponHocTh B M3C 1 kak oHW
cospatTca? YTo Takoe NOBEPXHOCTHbIN NoTeHuman? Kak MOBEPXHOCTHbIV NOTEHLMAN CBA3aH C
obenHeHHol obnacTbio?

Tema 5. M'mppaBnuueckas mogenb MOIM-cTpyKTYpbl. YCTPOMUCTBO M NpUHLUN paboTtbl NM3C

Tema 6. dnekTpoaHblie cTpyKTypbl N3C. AnemeHTbl BBOAA U BbiBOAa 3apsanos B N3C. Metoabl
DeTeKTupoBaHus 3apsiga. Mnaesarowasa audpcysHas obnactb. Mnasarowmmn 3ateop, PYMN3.

yCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

Beona curHanbHoro 3apsina B N3C. MNepemelweHre 3apsaaoBbix NakeToB, Cnocobbl TakTMpoBaHus. Yto
Takoe M0, kak obpasyeTcsi 1 ynpaBnsieTcsl, LOCTOMHCTBA U HepgocTaTku. [leTekTmpoBaHue ¢
nomolubto M3, ocHoBHble focTonHcTBa. O6BsICHUTE paboTy cxembl [KB.

Tema 7. OmHamuka nepeHoca 3apsnos. N3C ¢ 06beMHbIM KaHanom.

Tema 8. ®oT0 Bo36yxaeHue B NM3C. doToanekTpuyeckme npmbopbl ¢ 3aps,A0BONA CBA3bIO,
0CO6EHHOCTU NPUMEHEHMUS.

Tema 9. JiuHun 3apepxku u cpunbtpbl Ha NM3C, anemeHTbI B3BELLMBAHUS CUrHana.

PernctpaunoHHbIn HoMep 5AE
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KONNoKBUYM , MpUMeEpPHbIE BOMPOCHI:

Kakwne cywecTByoT npubopsbl ¢ 3apsaaoBoli cBA3blo? KakoBa TeHAEHUNS pasBUTUS OnnbTPOB Ha
M3C? Kakue cywectsytoT Buabl Pr3C? Ons yero npegHasHadveHbl ungoposblie [13C7? Kakne
HepocTatkm umetot 3Y Ha 3C? 25. Kakme doyHKUUKN BbINONHSAET KOHBONbBEP?

Tema 10. Mpubopsbl ¢ S u N -o6pasHon BAX. duHaMnyeckme HeOQ4HOPOOHOCTU: AneKTpuyeckue
[OMEHbI,TOKOBbIE LLUHYpPbl BOJIHbI MPOCTPaHCTBEHHOro 3apsiaa. Mpubopbl NONYNpPoOBOAHUKOBOW
cpyHKUMOHanbHOM anekTpoHuku. BUCTINH-npubopsbl, npubopbl Ha BM3, ycTponcTea Ha
AomeHax NaHHa.

YCTHbIA ONpPOC , NPUMEPHbIE BOMPOCHI:

YTto Takoe qoyHKLMOHanbHas nonynpoBoaHNKoBas anekTpoHuka? OT Yyero 3aBucuT gpend
9NEKTPOHOB 1 AbIPOK? YTO Takoe BOMHbI MPOCTPaHCTBEHHOrO 3apsaa? B kakmx cpenax obpasytoTcs
rennkoHbl? YTo noHMMaeTcsa nog TepMmHOM nna3moH? [lainTe onpeneneHme gooHoHa. Kakas
CTPYKTypa nony4una HaseaHue NnonsipoH? B yem domanyeckunii cMbicn TepmmHa bunonsipoH? Mpwn
KaKunx yCnoBusix 06pasytoTcst aSKCUTOHbI? Kakne CcylwecTByOT BMObl 3KCUTOHOB?

Tema 11. PyHKLUNOHaANbHAA aKyCTOINEKTPOHUKA. dnanyeckue OCHOBbI, AMHAMUYeCKue
HeoOHOPOAHOCTU, KOHTUHYaNbHble cpenbl. NTAB B nbe3oanekTpukax. Teopetuyeckue
OCHOBaHMA.

Tema 12. FeHepatopbl O H n yctponcrtea ynpasneHus umu. Oetektuposanue OH. Mpu6opsbi
byHKLMOHaNbHON aKyCTPO3ANEKTPOHUKU. JIMHUW. 3a0epXKN.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

Y10 ecTb doyHKUMOHaNbLHAs akycToanekTpoHunka? Kakue dpuanyeckmne agpdekTbl OTHOCATCS K
aKyCTOANEKTPOHHbIM? [lMHaMmnyeckne HeOLHOPOLHOCTU aKyCTO3NEKTPOHHOW Npmupoabl. YTo Takoe
BLUM v kak cea3aHa yactoTa [NMAB ¢ ero Tononornen?

Tema 13. PunbTpsbl Ha MAB.TpaHcBepcanbHbie, Ha [AB-pe3oHaTtopax, AUCMEePCUOHHbIE.

Tema 14. N'eHepaTtopbl Ha NAB, ycunutenu. HennHenHble yCTpOMCTBa: KOHBOJMbBEPDI,
aKycTtuyeckasi namsitb, ''aK30Tu4yeckume yctpomcrea'.

KONNOKBUYM , MPUMEPHbIE BOMPOCHI:

Kak pabotatoT nuHum 3anepxku Ha MAB, Tunbl J13? KoHcTpykums n pabota aucnepcuoHHoi J13.
dunbTpbl Ha MAB: Tunbl n xapaktepucTtnkn. Ycunutenn Ha MNMAB, npyHumn paboTbl. HennHeHble
ycTpoicTtea Ha NAB

Tema 15. PyHKUMOHaNbHas MarHUTO3NeKTpoHuka. J1H B marHutoanekTpoHuke - UM O, MCB,
CNUHOBbIe BOJIHbl. KOHTUHYanbHble cpeabl

Tema 16. NeHepauus, netektupoBaHue 1 ynpaeneHue OH. MNpubopbl n yctponcrea
hbyHKLMNOHaNbLHOM MarHMTO3NEKTPOHUKMU. MNMpoueccopbl curHanos Ha LM, u MCB.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

Yrto npencrtaensieT cobon oyHKUMOHANbHAA MarHMTO3NEKTpoHMKa? YTo npeacTaBnsioT coboi
UUANHOPMYECKME MarHUTHbIE JOMeHbl? Kakme CcywecTBytoT TUMbl JOMEHHOW rpaHuLbl? Kakne BofHbI
Ha3bIBalOT CMUHOBLIMM? YTO Takoe MarHoH? YT1o Takoe gonykcoH? KakoBa Hambonee ontumanbHas
cpena ans cosnaHus LIMI-npmnbopos? Yto Takoe cTpain-gomeH? Kakummu csoincteamm obnanaet
UUANHOPUYECKUIA MArHUTHBIA JOMEH KaK HOCUTENTb UHGDOPMALUVOHHOIo curHana?

Tema 17. CDyHKLI,I/IOHaﬂbHaiI MoneKkynsipHasa 31eKTPOHUKa. dunsnyeckme OCHOBbI.
JdunHamnyeckmne HeoOAHOPOOHOCTU, KOHTUHYa/IbHbIEe CpeAabl.

Tema 18. MonekynsipHble yCTpoMCTBa. YCTPOUCTBa NaMATU. ABTOBOJSTHOBas 3/1IeKTPOHUKaA.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Yo Takoe goyHKUMOHaNbHasi MONeKynsipHasi anekTpoHunka? Yo Takoe conutoH? Hasosute
ocobeHHOCTM 06paboTky MHGOPMALIMOHHBIX MACCMBOB MONEKYNSPHbIMK cucTeMamn? Kakue
NPOLIECChl N3y4aloTCsl B aBTOBO/IHOBOW 9NEKTPOHUKE? YTo npenctaenstoT coboi aBTOBOSHbI?

Tema . UToroBasi hopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:
Bonpochkl 1 3aaaHus ons TeKywero KOHTPONS yCreBaeMoCTu:
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1. OCHOBHOW (0YHKLIMOHANbHbIA 3N1EMEHT MUKPO3NEKTPOHUKN. [pobnembl 1 nepcnekTmBbl eé
pasBUTUS.

2. OCHOBHOW (QYHKLMOHANbHBbIA 3N1eMEHT (YHKLIMOHANBbHOW 3NeKTPOHUKN. Mpobnembl 1
NepcrnekTuBbl €€ pasBuTuS.

3. MpenMeT OyHKLMOHANBbHON ONTO3NEKTPOHNKM, [OCTOMHCTBA ONTOSNEKTPOHHBIX NPUOOPOB 1
npobnembl Ha NyTN eé pasBuTKS.

4. MexaHun3Mbl NornoweHns ceeta B TBEpAbIX Tenax. Kakme n3 HUX ncnonbaytoTcs B NPUEMHMKaX
n3ny4yeHna?

5. dotoamon ¢ p-n nepexonoM. B yeM 3aknovaetcs npenmylecTso p-i-n CTPYKTypbl?
6. @OTOYYBCTBUTENBHbIE NPUOOPLI C 3aPSA0BOIA CBA3bO. YCTPOMCTBO 1 NPUHLMM UX paboTbl.

7. MexaHn3Mbl n3ny4yeHns ceeTta B TBepabix Tenax. Kakune cnocobbl BO30YXOEHUS NIOMUHUCLLEHLN
HaxXoOsAT MPUMEHEHMNE B UCTOYHUKAX U3MYYEeHUS?

8. OxapakTepn3oBaTtb BaxXHewwwmne Matepmarnbl, UICNONb3yeMble AN U3roTOBNEHNS CBETOANOLOB.
9. O6BACHMTD NPUHLMN OEACTBUS MHXEKLIMOHHOIO CBETOAM0Aa.
10. Kak Bo3HMKaeT adhpekT nasepHOmn reHepaumn B n/n MHXeKUNOHHbIX nasepax?

11. CchopMynmpoBaTb CyWHOCTb PU3NYECKNX 3CPPEKTOB, NEXALUMX B OCHOBE PaboTbl ONTUYECKMX
MOLyNATOPOB.

12. O6BSACHUTb CYWHOCTb NTMHEAHOr0 U KBAAPATUYHOIrO 3N1EKTPOONTUYECKOro adhdpekTa.
AnekTpoonTnyeckme matepmanbl, NPUMEHSIEMbIE B ONTO3NIEKTPOHMKE.

13. O6BACHMTb NPUHLUMN paboTbl MOAYNATOPA CBETA HA OCHOBE aKyCTOOMNTUYECKOro adodpekTa.
14. O6BACHMTb NPUHLMN PaboTbl ANCOPaAKLMOHHOrO MOayNsTopa CBeTa.

15. O6BACHMTb NPUHLMN PaboTbl rPaaMEHTHOroO 1 ANGPAKUMOHHOMO dedhnekropa.

16. O6BACHMTb NPUHLMN PaboTbl 1 YCTPOWCTBO ANCKPETHON OTKNOHSIOWEN CUCTEMDI.

17. O6BACHMTb NPUHLMN PaboTbl 1 YCTPOWCTBO 3NEKTPUYHECKN YNPABNSEMbIX TPAHCMAPAHTOB.
IhpekTbl, UCNONb3yeMble B Xuako-kpucrannnyeckmx IYT.

18. O6BSACHMTb NPUHLMN PaboThl 1 YCTPOWCTBO ONTUYECKN YNpaBnsieMblx TpaHcnapaHToB. Obnactb
NPUMEHEHNE ONTUYECKMX TPaHCNapaHTOB.

19. Kak peanusyotcs normyeckme onepaumym Ha OCHOBE ONTUYECKUX 3NIEMEHTOB?
20. O6BACHUTL NPUHLMN PaboTbl ONTUYECKOro NpoLeccopa.
21. O6bACHUTb NPMHUMN PaboTbl roNorpadnyecKoro 3anoMMHaloLWero ycTponcTea

22. O6BACHUTL NPUHLMN PabOTbl OCHOBHBIX 3/1IEMEHTOB UHTErPasibHO-ONTUYECKMX CXEM (BONHOBOAbI,
yCTpOICTBa BBOJA BbIBOAA M3/yYEHWs, OTpaxaTtenm)

23. O6BbSACHUTL NPUHLMN PaboTbl OCHOBHbIX 3IEMEHTOB MHTEMPaNIbHO-ONTUYECKMX CXEM
(MooynsTopbl, LedoNeKTopbl, OTBETBUTENN, TUH3bI).

24. O6bACHUTb YCTPONCTBO U NPMHUMM PaboTbl ONTUYECKOro CrnekTpoaHanmaaTopa.

25. O6BACHUTL YCTPOWCTBO M NPUHUMM paboTbl ONTUYECKOro aHanoro-UMgpPoBoro
npeobpasoBaTens.

26. O6bACHUTb YCTPONCTBO 1 MPMHLMN PaboTbl ONTUYECKOrO KOPPENAaTopa CUrHanos.
27. AkycToonTunyeckme MeToabl 06paboTkmn aHanoroBow 1 LMPOBO MHGOPMALIAN.
28. KorepeHTHble ONTUYECKUE BbIYUCNEHWS.

29. MNpuHuUMn pacno3HaBaHns 06pa3os..

30. MpuHuUMn paboTbl ONTUYECKNX 3aNOMUHAIOLLNX YCTPOWCTB;

31. YcTpoiicTBo 1 NpuHLMN paboTbl ONTUYECKUX MOLYNATOPOB U AECNEKTOPOB;

32. Ynpaensiemble TpaHcnapaHTbl; NpuHLUMN paboTbl 1 06nacTn NPpUMEHEHNS;

33. YcTpoiicTBO 1 NpUHLMN paboTbl ONTUYECKOrO NPOLLECCopa;

34. YcTporicteo npeobpa3sosartenein nsobpaxeHus Ha M3C;

35. Undpposble pyHkUnoHanbHble anemeHTbl Ha M3C ;

36. AHanorosble ycTpoicTtsa Ha 13C;

37. MpurHUMN paboTbl 3aNOMUHAIOWMX YCTPOWCTB HA NNAEHKax C yNpaBnsieMbiM ABUXEHNEM
MarHWTHbIX 4OMEHOB;
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38. MnpuHUKMN paboTbl MarHUTOAKYCTUYECKMX U MArHUTOONTUYECKUX 3arNOMMHAIOLWNX YCTPONCTB;
39. MNyHKUMOHaNbHbIE YCTPOACTBA HA MAarHUTOCTAaTUYECKUX CMIMHOBBIX BOSTHAX;

40. Tunbl yNpyrux BOMH B TBEPAbIX TENAX U UX XapaKTepPUCTUKN;

41. Cnocobbl BO3byxaeHns n netektuposaHms MAB;

42. YcTponcTea Ha NOBEPXHOCTHbIX aKyCTUYECKUX BOSTHAX

7.1. OcHoBHas nuTeparypa:

1. Wyka, A. A. OnekTtpoHuka / A.A. LLyka. ? 2-e nag., nepepad. n gon. ? C6.: BXB-MNeTtepbypr,
2008. ? 751 c.

http://znanium.com/bookread.php?book=350420

2. dunanyeckne oCHOBbI 3NeKTPOHMKIK: YuebHoe nocobue / B.B. YMpuxuH; YHukom Cepsuc. - M.:
Anbdpa-M: HAL UHdpa-M, 2012. - 304 c.

http://znanium.com/bookread.php?book=316836

3. CmupHos KO.A., Cokonos C.B., Tutos E.B. OCHOBbI HAHO- U PYHKLUVNOHANBHON 9NEKTPOHUKMN:
YyebHoe nocobue. - 2-e n3g., ucnp. - CMe.: spatenbcteo "Maxb", 2013. - Pexum gocTyna:
http://e.lanbook.com/view/book/5855/page4/

7.2. lononHuTenbHasa nuteparypa:

1. KpaByeHko A.d. duanyeckne 0CHOBbI PYHKLIMOHANBHOM 3NEKTPOHUKY : y4eb. nocobue ans
CTYAEHTOB BY30B, 0Oy4yatoWwmxcs no rpynne cneunanbHocTeln "9nekTpoH. TEXHUKA, paanoTexHnka u
cBs3b" / A. @. KpaByeHKo ; 0TB. pea. 4n.-kop. PAH npodp. U. I'. HenaeecTHbIi. - HoBocnbupcek :
WN3a-8o HoBocmbupckoro yHusepcuteta, 2000. - 442 c. : un.; 22 cMm. - [Mpeam. ykas.: c. 439-442. -
1000 ak3.. - ISBN5-7615-0489-8.

2.dusunka TBepporo tena: YyebHoe nocobue / KO.A. Ctpekanos, H.A. TeHskosa. - M.: VLl PUOP:
HWL NHuogppa-M, 2013.

http://znanium.com/bookread.php?book=363421

3. 3. ConsiHuk, C.I. MNepcnekTnBHbIE HAaNPaBNEHNS PYHKLMOHANbHOM MUKPOSNEKTPOHNKN: y4eb.
nocobue / C.MN. Conanuk, B.E. Heboratbix, A.C. NoTanos. - Bnagusoctok: 3a-so OBI'TY, 2009. -
103 c.

ISBN 978-5-7596-1118-9

7.3. UHTepHeT-pecypcChbl:

AxycToonTtuka - http://labs.vt.tpu.ru/akusto/index.html

AKycToanekTpoHuka - http:/labs.vt.tpu.ru/akusto/index.htmi

MN3C, npuHumn paboTsl - hitp://www.femto.com.ua/articles/part_2/3076.html
Npnbopbl Ha MarHMTOCTaTUYECKNX BoNHax - www.faza-don.ru/popina/popina.html
agochekT NaHHa - http://www.foez.narod.ru/n2.htm

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHMe ONCUMNANHDI "CDyHKLWIOHaJ'IbHaFI SﬂeKTpOHI/IKa" npeagnonaraeTt UCnoJsib3oBaHNE
cnepnywouero MmatepmalibHO-TEXHNHECKOro obecneyeHuns:
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B noaaepxky AncUMnInHbl Ha Kadgd. PyHKUMOHNPYEeT nabopatopHblii NpakTukym "amepeHust Ha p/4
nmanasoHe". HasHayeHne npaktuyeckmx paboTt TECHO CBA3aHO C COAEPXAaHNEM NEKLMOHHOMO Kypca
(NprbopPbI ONTUYECKON N aKyCTUYECKON 3NEKTPOHMKMN).

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmmn ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHnto 03.03.03 "Paanodpuamka” n npocunto noarotoskm Pagnogpuanyeckmne metoapl no
obnacTsim npumeHeHus (Pagnodmanyeckne namepeHuns) .
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