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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

JaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.3 MpodgeccnoHanbHbIi" OCHOBHOM
obpaszoBarenbHoit nporpammbl 011800.62 Paanodursnka n 0THOCUTCS K BapuaTMBHO YacTu.
OcBauBaetcs Ha 4 kypce, 7 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:

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
OK-1 LEMOHCTPUPOBATb CNOCOOHOCTL U FOTOBHOCTb MCMONb30BaThb B
(0BLwekynbTypHbIE no3HasaTe/IbHON N NPOJIECCMOHANIbHON OEATENIbHOCTH
KOMNeTeHLmm) 6a30Bble 3HaHWSA B 06NacTV MaTeMaTkn N €CTECTBEHHbIX HayK
OK‘1 2 6 6 -
(0BUIEKYbTYPHbIE CMOCOBHOCTb K MPaBWIbHOMY MCMO/b30BaHMIO 00WEeHayYHON 1
KOMMETEHLINN) cneumnanbHON TEPMUHONOrUMK
MK-2 CNOCOBHOCTb NPUMEHATL Ha NPaKTUKe 6a3oBble
(MpodpeccmonantHbie n OcpeCCI/IOHaﬂFI):HbIe HaBbIKN P
KOMNeTeHLmm) P
MK-3 CNoCOBHOCTb NOHMMATb NPUHLMMbLI PaboThl 1 METOAbI
(npodpbeccmoHanbHble aKcnnyarauun CoBpeMEHHOM paanodnekTPOHHON U ONTUYECKON
KOMMeTeHuun) annapaTtypbl U 06opynoBaHus
MNnK-4
n HOCTb MCNOMb30BaTb OCHOBHblE METOLbI
(MpocheccmonantHbie Ca?lcmcc))%psgmqec?(mi mgaeaeHS; g
KOMMeTeHuunn) P P
[K-6 CMOCOBHOCTb K MPOGECCHOHANBbHOMY Pa3BUTUIO U
(MpochecenoHabHLIe camopasBuTuio Bpo6nacw| aumoq)mgmpkm N 9NEKTPOHUNKN
KOMMeTeHuun) P P P

B peasynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaThb:

KETPOHHBH
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Kakmmm cnocobamm co3natoTcst U ynpaensitoTCs AMHAMNYeckme HeOAHOPOLHOCTM B aKTUBHbIX
cpenax; kakum 06pa3oM AUHaAMUYECKMe HEOAHOPOAHOCTM UCMONb3YIOTCA Ans Npuéma, nepenayv,
XpaHeHus, 06paboTkn 1 oTobpaxeHns nHgopmaumu;

2. DONIXEH yMeTb:

NPVUMEHATb NONYyYeHHble 3HaHWNS 415 YCOBEPLWEHCTBOBAHUS CyLECTBYOWMNX 1 pa3paboTKn HOBbIX
YCTPOWCTB PYHKLIMOHANBHOW 3NEKTPOHUKMN.

3. nOnXeH BnageTb:

YMEHMEM BblpaxarTb CBOW 3HaHWSA B CIOBECHON oopMe, OOCTYMNHOW ANg NOHUMaHUS
4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPVMEHUTb CBOW 3HAHMS N YMEHUS B COOTBETCTBYHOLWMNX 0ONACTSAX HAYKM U TEXHUKM.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLMMNANHBLI COCTaBNSET 3 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLUMINHBI 9K3aMeH B 7 CeMecTpe.

CyMMapHo No aucumnanHe MoxHo nony4nts 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosasi popma KoHTpons - B 50 6annos. MuHMManbHoe KOnM4ecTBo Onsl Aonycka K 3adeTy
28 6annos.

86 6annos 1 bonee - "OTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH gUcCUUNAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayAuTOpHOM paboThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl

N .ﬂwﬁﬁﬂgzﬂrbﬂ CemeCTpcemecrpa (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUSA paborbl

Nekuun

Tema 1. lNpenmet
JOYyHKLMOHANbHOM
9NEKTPOHUKN.
OcCHOBHble
0COBEHHOCTM U

" (HanmpaBneHus pa3BUTUS.
JnHamnyeckne
HEeOOHOPOLHOCTN,
KOHTUHYyanbHble cpeapl.

Tema 2. Mpubopsl
JOYHKLIMOHaNIbHOM
o [8NEKTPOHMKM, OCHOBHbIE| - 5 5 0 0 YCTHbI onpoc

HanpasneHns passuTuS.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Henens UX TpyA0eMKOCTb Tekyime coopMbl
N .D.ulc\:nuunlv;nbll CemecTp o vectpa (8 vacax) ‘l’(ompg?mp
ony Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA paﬁoTbI

Tema 3. Mpubopsl €

3aps00BOi CBA3bIO -

yCTpoMncTBa
3. doyHKLUMOHanbHom / 3 2 0 0

9NeKTPoHuKK. Pnsuka

Nn3cC.

Tema 4.

HepasHoBecHoOe

cocTosiHue -
4. IMOT-cTpyKTypHbI, 7 4 2 0 0 YCTHBI ONpOC

WHBEPCUOHHBbIA CNOWA,
NOBEPXHOCTHbIN
noTteHuman.

Tema 5.

M'maopaennyeckas
mMogoenb

> MOT1-cTpyKTypHbI. / S 2 0 0

YCTPOMCTBO U NPUHLAM

paboTbl N3C

Tema 6. OnekTpoaHble
cTpykTypbl M3C.
OneMeHTbl BBOAA U
BbIBOOA 3aps00B B
M3C. MeToapl
NeTeKTUpoBaHNS
3apsapna. Nnasatowas
anddoysHas obnacTb.
MMnasarowwnin 3aTsop,
PYM3.

Tema 7. OuHamuka
nepeHoca 3aps.40s..

7. M3C c 06bEMHbIM 7 7 2 0 0

KaHanom.

Tema 8. doTo
B036yxaeHue B M3C.
doToanekTpuyeckmne
npvbopbl C 3apsL0BOWA
CBS13bt0, 0COBEHHOCTY
NPVIMEHEHUSI.

Tema 9. JlnHuKn

3a4epXKn 1 UNbTPSI KONNOKBUYM
°. Ha N3C, anemMeHTbI 7 9 2 0 0
B3BELWWBAHUS curHana.

YCTHbI ONpOC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

10.

Tema 10. MNpubopsbl ¢ S
n N -obpasHon BAX.
OunHamnyeckne
HEO4HOPOOHOCTH:
anekTpuyeckme
[OMEHbI, TOKOBbIE
LWHYpPbI BOMHbI
NPOCTPaHCTBEHHOIO
3apsana. MNpnbopbl
nonynpoBOAHNKOBOM
JOYHKLIMOHaNbHOM
3NEKTPOHUKMN.
BUNCTNH-npubopsl,
npwbopsbl Ha BI3,
YCTPOWCTBA HA OOMEHax
MaHHa.

10

YCTHbI Onpoc

11.

Tema 11.
dyHKUMOHaNbHas
aKyCTO3NEKTPOHUKA.
dunsnyeckne oCHOBbI,
OnHamun4yeckme
HEeOLHOPOLHOCTH,
KOHTUHyanbHble cpeapl.
MAB B
Nbe303NeKTPUKax.
TeopeTtuyeckune
OCHOBaHMUS.

11

12

Tema 12. ['eHepaTOpbl
IH v yctpoinctea
ynpaeneHns nmu.
HetektnposarHve OH.

"Mpwnbopsl

JOYHKLIMOHaNbHOW
aKyCTPO3NEKTPOHUKMN.
NnHuK. 3apepxku.

12

YCTHbI Onpoc

13.

Tema 13. @unbTpbl HA
MAB.TpaHcBepcanbHble,
Ha INAB-pes3oHaropax,
ONCMEPCUOHHbIE.

13

14.

Tema 14. ["'eHepaTopbl
Ha [MAB, ycunutenu.
HenuHenHbie
yCTpowucTBa:
KOHBOMNbBEPHI,
akycTmyeckas namsiTb,
"9K30TN4eCKme
ycTponcTtea".

14

KONnokenym

PernctpaunoHHbIn Homep 6
CtpaHwnua 6 ns 15.

KETPOHHBH
EEPCHTET
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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 15.
®dyHKUMOHANbHas
MarHUTO3NIEKTPOHMKA.
IH B
MarHUTO3NEKTPOHUKE -
LM, MCB, cnnHoBble
BOJSHbl. KOHTUHYanbHble
cpenbl
Tema 16. 'eHepauus,
JeTeKTupoBaHve u
ynpasnexve OH.
Mpubopbl 1 ycTporicTea YCTHbI ONpoC
16. JOYHKLMOHaNbHOM / 16 2 0 0
MarHUTO3NIEKTPOHUKN.
[Mpoueccopbl curHanos
Ha UM n MCB.

Tema 17.
dyHKUMOHaNbHas
MOneKynspHas

17 [2NEKTpOHMKa.
‘|Pnsnyeckmne oCHOBbI.
JnHamnyeckmne
HEeOOHOPOLAHOCTN,
KOHTUHYyanbHble cpenbl.
Tema 18.
MonekynsipHbie
yCTpONncTBa. YCTHbIA ONpocC
YcTpoinctea namsatu. / 18 2 0 0
ABTOBONHOBASA
9NEeKTPOHMKA.

NTtoro 36 0 0

15.

18.

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. MpenomMeT PyHKLMOHANBHON 3NEKTPOHUKN. OCHOBHble 0CO6€HHOCTU U HanpaBeHUs
pa3sutus. JuHaMnuyeckue Heo4HOPOAHOCTU, KOHTUHYalIbHbIE Cpenbl.

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

CDyHKLI,I/IOHaJ'IbHaSI 9NEeKTPpOHMKa: ouHaMmmdyeckmne HeooHOpPOOHOCTU VS CTaTU4YEeCKKX. OcHOBHblE
HanpaB/ieHUs: nonynpoBOOHNKOBAA (*)yHKLI,I/IOHaJ'IbHaFI ANEKTPOHMKA, aKyCTO3NEKTPOHUKA,
MarHUTO3JIEKTPOHUKAa 1N MOJTIEKynsaApHas aneKTpoHuKa.

Tema 2. Mpubopbl hyHKLMOHANBHOM 3N1EKTPOHMKW, OCHOBHbIE HanpaB/ieHUs1 Ppa3BUTUSA.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Mpubopbl 1 yCTPONCTBA: NUHEHbBIE (MMHUN 3a0EePXKN, PUNBLTPbI, YCUIMTENN U FTEHEPATOPbI) U
HeNMHenHble (NaMsATb, KOHBONbBEPDI, MPOLECCOPbI)

Tema 3. Mpubopbl ¢ 3apsaf0BON CBA3bIO - YCTPOUCTBA (PYHKLLMOHANIbHOM 3NIEKTPOHUKM.
dusuka MN3C.

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

MN3C: ocHoBa maccme MOI- KOHAEHCATOPOB, MMEIWNX 3apPAA0BYIO CBA3b bnaroaaps
onpeneneHHon CTPYKType 1 pacnpeneneHmnio MPUIoXeHHbIX NOTEHUNANO0B.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 5AE
CtpaHnua 7 ns 15. 111 VHI:I
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Tema 4. HepaBHoBecHoe cocTosiHue MOIM-cTpyKTypbl, UHBEPCUOHHbIN CNON, NOBEPXHOCTHbLIN
noTteHuuan.

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

PacnpeneneHune noteHumanos n Hocutenen B8 MOIM-koHaeHcaTope

Tema 5. F'mppasnuueckas mogenb MOIM-cTpyKTYpbl. YCTPOMCTBO M NpUHLUN paboTtbl NM3C
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Onwncanue pabotbl NM3C ¢ NoMowWwbIo r’MApPaBANYECKON MOLENW, TAE CUTHANbHbIN 3apsag
npencTasneH B BUAe 3aps00BON XUOKOCTH.

Tema 6. OnekTpooHble cTpykTypbl N3C. SnemeHTbl BBOAA U BbiBOAa 3apsnos B M13C. Metoabl
neTeKTupoBaHua 3apsiaa. NMnasarowas auddpysHas obnacte. Mnasarowmn 3atsop, PYN3.

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

BBon 3apsina anekTpuyeckuin (BXogHOWM OMoL Nitoc 3atBop), 0cobeHHocTn. ObpaTHO CMEeLWEHHbI
anon B kadectse MO0, noctomHcTBa n HepgocTtaTtku. [IKB ong cHuxeHus nvkep-wymMa n HaBoaok
0T TakTupoBaHus. 3 - Hepa3pywarouee cHnTbiBaHNE, pacnpeneneHHbI YCUnMTenb C Nnasarowmnm
3aTBOPOM - MHOIrOKparTHOe CYnUTbiBaHMe curHana.

Tema 7. OuHamuka nepeHoca 3apsnoB. [13C ¢ 06beMHbIM KaHaNoM.
NeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

lMepeHoc 3apsna, 0CHoBHbIE MexaHuaMbl. HepgoctaTtkum [13C ¢ noBepxHOCTHbIM KaHanoM. M3C ¢
06 bEMHbIM (CKPbITbIM) KaHaNoM: NPMHUMUM PaboTbl, KOHCTPYKLMS, OOCTOMHCTBA 1 HEAOCTAaTKMU.

Tema 8. doTo Bo36yxaeHue B [N13C. doToanekTpuyeckue npubopbl ¢ 3apsaa0BON CBA3bIO,
0COBEHHOCTU NPUMEHEHMSI.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

MonyyeHne 3apsnoBbIX N306paxeHnin B MaTpuyHbix MN3C. MeToabl CYMTbIBAHWS CUrHana u
KOHCTpYyKUMS. Tunbl cooTouyBCcTBUTENBHBIX [13C, CBOMCTBA.

Tema 9. Jlunum 3apepxku n counbtpbl Ha N3C, aneMeHTbl B3BeLLMBaHUA CUrHana.
JNleKLMoHHOoe 3aHsiTne (2 4aca(oB)):

NuHun 3apepxkKn NocneaoBaTenbHOro, NapannenbHOro U napannenbHo-Nocnes0BaTeNbHOO TUMOB.
OneMeHTbl B3BEWMNBAHUS HA 9NEKTPOAAX U HENMMHENHOCTSIX, TPAaHCBEPCaNIbHbIE OUNbTPbI.

Tema 10. Mpubopsl ¢ S u N -o6pazHon BAX. luHaMnyeckme HEOOHOPOAHOCTU:
3aneKTpuyeckue OOMEHbI,TOKOBbIE LUHYPbI BOMHbI MPOCTPaAHCTBEHHOrO 3apsaa. Mpubopbl
nonynpoBOAHMKOBON (PYHKLMOHaNbHOWN anekTpoHuku. BUCIMUH-npmnbopsbl, npubopbl Ha BIM3,
ycTponcTBa Ha aoMeHax MaHHa.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

Mpubopsbl ¢ S n N -o06pasHoii BAX. JuHamnyeckme HEOLHOPOLHOCTMN: ANEKTPUYECKNE AOMEHDI,
TOKOBbIE LWHYPbI BOMHbI MPOCTPAHCTBEHHOrO 3apsaa. MNprnbopbl NonynpoBOAHMKOBOM
PyHKLMOHanbHoW anekTpoHukn. BUCTIVH-npnbopsl, npnbopsl Ha BI3, ycTpoicTBa Ha HoMeHax
MaHHa.

Tema 11. CDyHKLI,I/IOHaﬂbHaH aKyCTO3JIeKTPOHUKaA. dunsnyeckme OCHOBbI, ANHaAMUYecKkme
HeoAHOPOOHOCTU, KOHTUHYa/IbHbIE CpeAabl. NMAB B Nbe303J1IeKTpUuKax. TEOPETVI'-IECKVIE
OCHOBaHUA.

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

BonHbl Penes, CtoyHnu, J1asa, 'yngesa-bnowTtenHa. TeH30pbl HANPSXEHUA 1 gedpopmaLmin ons
onucaHns akyCTU4eCKOWN BOMHbI B Mbe303N1EKTPUKAX.

Tema 12. FeHepatopbl O H n yctponcrtsa ynpasneHus umu. OerektuposaHue OH. Mpubopbl
byHKLMOHaNbHON aKyCTPOINEKTPOHUKU. JIMHUW. 3a0epXKKN.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

BcTpeuHo-wThipeBble NnpeobpasoBaTteny, Kak reHepaTopbl 1 4EeTEKTOPbl aKyCTUYECKON BOMHDI.
NIvHumn 3apepxku.

Tema 13. Punbtpbl Ha NAB.TpaHcBepcanbHbie, Ha NAB-pe3oHaTopax, AUCNEePCUOHHbIE.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
CxeMbl (oMnbTPOB M UX CBOWCTBA.
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Tema 14. N'eHepaTtopbl Ha NAB, ycunutenu. HennHenHble yCTpoOMCTBa: KOHBOJMbBEPHDI,
aKycTtuyeckasi namsitb, ''aK30Tu4yeckume yctpomcrea'.

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

"eHepatopbl Ha ocHoBe J13 1 pe3oHaTopoB. AKYCTO-3N1EKTPOHHOE YCUNEHNE CUTHANoB, YCTPONCTBO
n ceorictBa. KoHBonbBep Ha MAB, npuHumn paboTbl 1 cBoicTBa. Pypbe NPOLECCOP, aKyCTUYECKas
namsaTb.

Tema 15. PyHKUMOHaNbHas MarHUToaNneKTpoHuka. J1H B marHutoanekTpoHuke - UM, MCB,
CNUHOBbIe BOJIHbl. KOHTUHYanbHbIe cpeabl

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

DyHKUMOHaNbHasa MarHMToanekTpoHuka. [1H B marHutoanektpoHuke - UM, MCB, cnvHoBble
BOMHbl. KOHTMHYyanbHble cpenbl

Tema 16. NeHepauus, netekTupoBaHue u ynpaeneHue O H. Mpnbopbl n yctponcrea
PYHKLMOHaNbHON MarHUTO3NEKTPOHUKMU. MNMpoueccopbl curHanos Ha LLM M, n MCB.

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

"eHepaums, petekTnpoBaHune n ynpasnexue [H. Mpnbopbl n ycTponcTBa oyHKLMOHANBHON
MarH1ToanekTpoHuku. Mpoueccopsbl curHanos Ha UM n MCB.

Tema 17. PyHKUUNOHaANbHAA MONEKYNSPHaA 3N1eKTPOHUKa. Pusnyeckme OCHOBbI.
JduHaMnyeckmne HeOOQHOPOOHOCTU, KOHTUHYalbHbIE Cpebl.

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

dDyHKUMOHaNbHAs MONEKyNsipHas anekTpoHuka. ®Puanyeckre ocHoBbl. [uHammyeckne
HEOOHOPOAHOCTW, KOHTUHYaNbHbIE CPeLbI.

Tema 18. MonekynsipHble ycTponcTBa. YCTponcTBa naMAaTU. ABTOBOJIHOBas aNIEKTPOHUKA.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):
MonekynsipHble ycTpocTBa. YCTponcTBa NamsaT. ABTOBONHOBAS SNEKTPOHMKA.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabl
N Pasnen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;?«%%:L:?:;Eggﬂn
AducumnnuHel pcemecrpa pabortbl (B yacax) 260TbI
CTYAOEeHTOB P
Tema 2. Mpunbopbl
JoYHKLNOHaNbHOW
9NEKTPOHUKN, OCHOBHbIE NoAroToBKa K o
2. ’
HanpaBneHNs pasBnTUS. / 2 YCTHOMY ONpocCy 4 yCTHBIN ONpoC
Tema 4.
HepaBHoBecHoe
COCTOSIHME
4. IMOIM-cTpyKTYypHl, 7 4 n((:)ercc))thosoKr? '; c 4 YCTHbIN ONpOC
WHBEPCUOHHbIN CNOWN, y y onpocy
NMOBEPXHOCTHbIN
noteHuman.
Tema 6. OnekTpoaHble
cTpykTypbl MN3C.
OnemeHTbl BBOAA U
BblBOJA 3apSAL0B B
MN3C. Metoabl noaroToska K o
6. JeTeKTupoBaHus / 6 YCTHOMY Oonpocy 4 yCTHBIN ONpoC
3apsapna. Nnasarowas
anddpy3Has obnacTb.
[MnaBatowwnin 3aTBop,
PYM3.
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 9. JlnHum
3a4epXKn 1 punbTpbl
Ha [M3C, aneMeHTbI
B3BELWIMBAHNSA cUrHana.

noAroToBka K
KONOKBNYMY

KONNnokenym

10.

Tema 10. MNpubopbl ¢ S
n N -obpasHoin BAX.
JnHamnyeckmne
HEeO4HOPOLHOCTHU:
anekTpuyeckme
LLOMEHbI, TOKOBbIE
LWHYPbI BOMHbI
NPOCTPaHCTBEHHOIO
3apsiga. MNpubopbl
NnonynpoBOOHMKOBOW
QOYHKLMOHANbHOM
SNEKTPOHUKMN.
BNCMNH-npubopsl,
npubopsl Ha BM3,
YCTPOWCTBA Ha OOMEHax
"aHHa.

10

NoAroToBKa K
YCTHOMY OMnpocy

YCTHbI ONpocC

12.

Tema 12. ['eHepaTopbl
IOH v yctpoicTtea
ynpasneHus UMK.
Hetektnposanune JH.
Mpubopbl
PYHKLIMOHaNbHOM
aKyCTPO3NEKTPOHMKMN.
NnHun. 3apepxku.

12

NoAroToBka K
YCTHOMY Onpocy

YCTHbI ONpocC

14.

Tema 14. ['eHepaTtopsbl
Ha [MAB, ycunutenn
HennHenHble
yCTpOWncTBa:
KOHBO/bBEPHI,
aKycTtmyeckas namstb,
"3K30TNYECKNE
ycTponcTea".

14

noaroToBka K
KONNOKBUYMY

KONNOKBUYM

16.

Tema 16. ['eHepaumns,
LeTeKTMpoBaHme n
ynpasnexve OH.
Mpubopbl 1 ycTpoincTea
PYHKLIMOHaNbHOM
MarHUTO3MEKTPOHUKN.
Mpoueccopbl curHanos
Ha UM n MCB.

16

NoAroToBka K
YCTHOMY Orpocy

YCTHbI ONpocC

18.

Tema 18.
MonekynsipHble
ycTponcTaa.
YcTponcTea namaTu.
ABTOBONHOBaA
9NEeKTPOHMKA.

18

NOAroToBKa K
YCTHOMY OMpOCy

YCTHbI ONpocC

NTtoro

36
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5. O6pa3oBatenbHbie TEXHONOrMU, BK/IIoYasi MHTepPaKTUBHble (hOpMbl 06yYeHuns
MpoBeneHne 6nML-0NPOCOB.

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

Tema 1. NMpeameT PyHKLMOHANBHOMN 3NEKTPOHUKN. OCHOBHbIE OCOOEHHOCTU M HanpaBneHUs
pa3sutus. [luHaMmmyeckme HeOOHOPOOHOCTU, KOHTUHYallbHbIEe Cpeabl.

Tema 2. Mpubopbl yHKLMOHANBHOM 3N1EKTPOHMKN, OCHOBHbIE HaNpaB/ieHUs1 Ppa3BUTHUS.
YCTHbI ONPOC , NPUMEpPHble BOMPOCH!:

YTo Takoe aMHaMmyeckme HeoJHOPOLHOCTM U KOHTUHYanbHble cpeabl? Buabl AMHamMmnyeckumx
HEeO4HOPOLHOCTEN N pa3nnyHble KOHTUHYanbHbie cpedbl. OCHOBHblE HanpaBneHUs PasBnUTUA
ycTponcte ®3.

Tema 3. Mpubopbl ¢ 3apsf0BON CBA3bIO - YCTPOUCTBA (PYHKLIMOHANIbHON 3NIEKTPOHUKM.
dusuka N3C.

Tema 4. HepaBHoBecHoe cocTtosiHue MOIM-cTpyKTypbl, UHBEPCUOHHbIN CNON, NOBEPXHOCTHbIN
noTteHuuan.

YCTHbI ONPOC , NPYMEPHbIe BOMPOCHI:

Yto npencrasnsiet coboit MN3C sueitka? KakoBbl AMHammnyeckme HeoaHoponHocTh B M3C 1 kak oHW
cospatTca? YTo Takoe NOBEPXHOCTHbIN NoTeHuman? Kak MOBEPXHOCTHbIV NOTEHLMAaN CBA3aH C
obenHeHHol obnacTbo?

Tema 5. F'mppasnuueckas mogenb MOIM-cTpyKTYpbl. YCTPOMCTBO M NpUHLUN paboTtbl NM3C

Tema 6. dnekTpoaHblie cTpyKTypbl N3C. AnemeHTbl BBOAA U BbiBOAa 3apsanos B N3C. Metoab!
AeTeKTupoBaHus 3apsaa. NMnasarowas audpcpysHas obnactb. Mnasarowmn 3atesop, PYN3.

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:

Beon curHanbHoro 3apsga B MN3C. MNepemelleHne 3apsanoBbix NakeToB, CNOCcobbl TakTUPOBaHMS. YTo
Takoe MO0, kak obpasyeTcs 1 ynpasnseTcs, LOCTOMHCTBA U HeJocTatku. [leTekTnpoBaHue ¢
nomoubto N3, ocHoBHbIe gocTomHcTBa. ObbscHMTE paboTy cxembl JKB.

Tema 7. OlmHamuka nepeHoca 3apsanos. N3C ¢ 06beMHbIM KaHanom.

Tema 8. doTo Bo36yxaeHue B [13C. doToanekTpuyeckue npubopbl ¢ 3apsa0BON CBA3bIO,
0CO6EHHOCTU NPUMEHEHMUSI.

Tema 9. JiuHun 3apepxku u cpunbtpbl Ha NM3C, anemeHTbI B3BELLMBAHUS CUrHana.
KONMIOKBUYM , MPUMEPHbIE BOMPOCHI:

Kakwne cywecTBytoT npubopbl ¢ 3apsaoBol CBsA3blo? KakoBa TeHAEeHUNS pasBUTUS OUNbTPOB Ha
M3C? Kakue cywectsytoT Buabl Pr3C? Ong yero npegHasHadveHbl ungoposblie [13C7? Kakune
HepocTatkm umetot 3Y Ha M3C? 25. Kakme doyHKUUK BbINONHAET KOHBONbBEP?

Tema 10. NMpubopsbi ¢ S n N -o6pasHon BAX. luHammuyeckme HEOOHOPOOHOCTU: ANeKTpnyeckme
DOMEHbI,TOKOBbI€ LUHYPbl BOJIHbI MPOCTPAHCTBEHHOrO 3apsiaa. Mpubopbl NONYNPOBOAHUKOBOMN
chbyHKuMoHanbHon anekTpoHuku. BUCTIUH-npubopsl, npubopsbl Ha BIN3, yctponcTBa Ha
AomeHax lNaHHa.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

Yrto Takoe goyHKUMOHanbHas nonynpoBoaHMKOBas anekTpoHuka? OT 4ero 3aBucuT gpend
9NEeKTPOHOB 1 AbIPOK? YTO Takoe BOMHbI NPOCTPAHCTBEHHOrO 3apsaa? B kaknx cpeaax obpasyoTcs
rennkoHbl? YTo noHMMaeTcs nog TepMrMHOM nna3moH? Larite onpeneneHne poHoHa. Kakas
CTPYKTypa nonyymna HaseaHune nonsapoH? B uem dpmanyeckuin cmbicn TepmmHa bunonsapoH? MNpu
Kakumx yCnoBusx 06pasytoTcs 9KCUTOHbI? Kakme CywecTByIOT BUAbl 9KCUTOHOB?

Tema 11. PyHKUUOHaANbHAA aKyCTOINEKTPOHUKA. P3nyeckue OCHOBbI, AMHAMUYECKUEe
HeoOHOPOAHOCTU, KOHTUHYaNbHble cpenbl. MAB B nbe3oanekTpukax. Teopetuyeckue
OCHOBaHMA.

Tema 12. N'eHepatopbl O H n yctponcTtea ynpasneHus umun. OetektuposaHue OH. Mpubopbl
byHKLMOHaNbHON aKyCTPOINEKTPOHUKU. JIMHMN. 3a0epXKKN.
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

Y10 ecTb oyHKUMOHaNbHas akycToanekTpoHuka? Kakune domanyeckme agodpekTbl OTHOCATCS K
aKyCTO3NEKTPOHHbIM? [lMHaMnyeckme HeOQHOPOLAHOCTUN aKyCTONEKTPOHHON Npupoabl. YTo Takoe
BLWI n kak ceBa3aHa 4yactoTa NAB ¢ ero Tononoruen?

Tema 13. dunbTpbl Ha NAB.TpaHcBepcanbHble, Ha NAB-pe3oHaTopax, AMCNEepPCUOHHbBIE.

Tema 14. N'eHepaTopbl Ha MAB, ycunutenu. HenmHenHble yCTPOMUCTBA: KOHBOJbBEPHI,
aKycTunyeckasi namsiTb, "'aK30TU4YecKkue yctpomcrea'.

KONNOKBWUYM , MPUMEpPHbIE BONPOCHI:

Kak pabotatot nnHum 3anepxkm Ha MAB, tunbl J13? KoHcTpykums n pabota gucnepcmoHHom 3.
@unbTpbl Ha MAB: TUNbI 1 xapakTepucTukn. Ycunutenu Ha MAB, npuHumn paboTbl. HennHeiHbie
ycTporcTtea Ha [1AB

Tema 15. dyHKUMOHaNbHasA MarHUToaNneKTpoHuka. J1H B marHutoanektpoHuke - LM, MCB,
CnuHoBble BOJIHbl. KOHTUHYanbHble cpeabl

Tema 16. NeHepauus, netekTupoBaHue u ynpasneHue O H. Mpubopbl u yctponcrea
byHKLMOHaNbHOW MarHMTO3NeKTPOoHUKWU. MNMpoueccopsbl curHanos Ha UM, n MCB.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Yto npeacrtasnsiet coboit doyHKUMOHANbHAA MarHUTO3NeKTpoHka? Y1o npeactaBnsioT coboii
UUIMHOPUYECKME MarHUTHble JOMeHbl? Kakne CylwecTByIOT TUMbl JOMEHHOW rpaHuubl? Kakme BOSHbI
Ha3bIBAOT CMNHOBLIMM? YTO Takoe MarHoH? YTo Takoe cpnykcoH? KakoBa Hambonee ontumanbHas
cpena ons cosnanma UMIO-npubopos? Yto Takoe ctpaiin-nomeH? Kakmmm coinicTBamm obnanaet
UWIMHAPUYECKUIA MArHUTHBIA LOMEH KaK HOCUTESb MHPOPMaLNOHHOro curHana?

Tema 17. PyHKUMNOHANbHaAA MONEKYNSApPHas anekTpoHuka. dusnyeckue oCHoOBbI.
JdunHaMuyeckue HeOO4HOPOAHOCTU, KOHTUHYaNbHbIEe cpeabl.

Tema 18. MonekynsipHble yCcTpoMCTBa. YCTpoMCTBa NaMsiTU. ABTOBOJIHOBasi 3/IeKTPOHMKaA.
YCTHbIA ONPOC , NPMMEPHbIe BOMPOChHI:

Y10 Takoe goyHKUMOHaNbHas MonekynsapHas anekTpoHnka? Yro takoe conntoH? Hasosute
0cobeHHOCTM 06paboTkM MHPOPMALIMOHHBIX MacCCMBOB MONEKYNSIPHbIMK cucTemamn? Kakume
MPOLECChl N3y4alTcs B aBTOBOTHOBOW aNEeKTPOHUKe? YTo npenctasnsitoT coboit aBTOBOSHbI?

MpuMepHbIe BONPOCHI K 9K3aMeHY:

Bonpochkl 1 3agaHus ons Tekywero KOHTPONs yCrneBaeMoCcTu:

1. OCHOBHOW (OYHKLIMOHANbHbIA 3NEMEHT MUKPO3NEKTPOHUKK. [Mpobnembl 1 NepcnekTnBbl eé
pasBUTUS.

2. OCHOBHOW CPyHKLIMOHANbHbIA 3N1EMEHT (PYHKLMOHANBbHON aNeKTPoHKKK. MNpobnems n
nepcrnekTrBbl eé pasBnTus.

3. MpeaMeT PyHKLMOHANBbHON ONTO3NEKTPOHMKMN, JOCTOMHCTBA OMTOSNEKTPOHHbIX MPUOOPOB 1
npobnembl Ha NyTN eé pasBuUTKS.

4. MexaHu3Mbl NOrnoweHns ceeta B TBEPAbIX Tenax. Kakme u3 HUX ncnonbaytoTcs B NPUEMHMKAX
n3ny4yeHna?

5. doToamon ¢ p-n nepexonoM. B yem 3aknovaetcs npenmylecTso p-i-n CTPYyKTypbl?
6. PoTOYYBCTBUTENbHBLIE NPUOOPLI C 3aPA00BOI CBSA3bI0. YCTPOMCTBO M NPUHLIMN UX paboTbl.

7. MexaHnambl n3nyd4eHns ceeta B TBepablX Tenax. Kakune cnocobbl BO36y)K,EI,eHI/I$| NOMUNHNCUEHU NN
HaxogAaT npuMeHeHmne B NCTOYHMKaxX V|3ﬂy'-IeHI/I$|?

8. OxapaktepnaoBaTb BaXHenwne matepmanbl, UICMONb3yeMble AN U3roTOBNEHNS CBETOONOLOB.
9. O6BACHMTD NPUHLMN OEACTBUS MHXEKLIMOHHOIO CBETOAMOAa.
10. Kak BO3HMKaeT agopeKT nasepHon reHepaumm B n/n MHXEKLMOHHbIX nasepax?

11. CcpopMynmpoBaTh CyWHOCTb PrU3MHECKMX 3PGEKTOB, NEXALLNX B OCHOBE paboTbl ONTUYECKUX
MOLyNATOPOB.

12. O6BSACHMTb CYWHOCTb NTMHEAHOrO U KBAAPATUYHOrO 3N1EKTPOONTUYECKOro adhdpekTa.
ONeKTPOONTUYECKME MaTepuanbl, NPUMEHSIEMbIE B ONTO3NIEKTPOHNKE.

13. O6BSACHMTb NPUHUMN paboTbl MOAYNSITOPA CBETA Ha OCHOBE aKyCTOOMNTUYECKOro agodpekTa.
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14. O6bACHUTb NPUHLMN PaboTbl ANPaKLMOHHOrO MOayNATOpa cBeTa.
15. O6bACHUTb NPUHLMN PaboTbl rPaANEeHTHOrO 1 ANdPaKLMOHHOIO AedonekTopa.
16. O6bACHUTb NPUHLMN PabOoTbl 1 YCTPOWCTBO OUCKPETHOW OTKNOHSIIOWEN CUCTEMBI.

17. O6BACHMTb NPUHLMN PaboTbl 1 YCTPOWCTBO 3NEKTPUYHECKN YNPABNSEMbIX TPAHCMAPAHTOB.
IhhekTbl, UCNONb3yeMble B XUaKo-kpuctannndeckmx dYT.

18. O6bACHMTL NPUHLUMN PaboTbl U YCTPONCTBO ONTUYECKM yNpaBnsieMblx TpaHcnapaHTos. Obnactb
MPYMEHEHNE ONTUYECKUX TPAHCMAaPaHTOB.

19. Kak peannsyoTcs normyeckue onepaumm Ha OCHOBE ONTUYECKMX 3NEMEHTOB?
20. O6bACHUTb NPMHUMN PaboTbl ONTMYECKOro npoLeccopa.
21. O6bACHUTb NPMHUMN PaboTbl roNorpadnyecKoro 3anoMMHaoLWEro ycTponcTea

22. O6BACHUTb NPUHLMM PaboTbl OCHOBHbIX 9NEMEHTOB MHTErPasibHO-ONTUYECKUX CXEM (BOSIHOBOABI,
yCTpOiCcTBa BBOAA BbIBOAA M3NYYEHNS, OTpaxXaTenu)

23. O6BACHUTL NPUHLMN PabOTbl OCHOBHBIX 3N1IEMEHTOB UHTErPaNIbHO-ONTUYECKMX CXEM
(MopynATopbl, 8eNEKTOPbI, OTBETBUTENN, NINH3bI).

24. O6bACHUTb YCTPOMCTBO U MPMHLUMUM PaboTbl ONTUYECKOro CrekTpoaHanMsaTopa.

25. O6BACHUTL YCTPOWCTBO M NPUHUMUM paboTbl ONTUYECKOro aHanoro-LUMgpPoBOro
npeobpasoBaTens.

26. O6BACHUTL YCTPOWCTBO M NPUHUMMN paboTbl ONTUHECKOr0 KOPPENSTopa CUrHamNO0B.
27. AkycToonTunyeckme MeToabl 06paboTkn aHanoroBow 1 LMAPOBO MHGOPMaLIAN.
28. KorepeHTHble onTnyeckme BblMUCNEHWS.

29. MNpuHuUMn pacno3HaBaHns 06pa30s..

30. MpurHUMN paboTbl ONTUYECKMX 3aNOMUHAIOLNX YCTPONCTB;

31. YCTpOCcTBO U NprHUMN paboTbl ONTUYECKMX MOAYNSATOPOB U AEePNEKTOPOB;

32. YnpaBnsiemble TpaHcnapaHTbl; NpuHLMN paboTbl 1 06nacTn NpUMEHEHNS;

33. YcTpoiicTBO 1 NpUHLMN paboTbl ONTMYECKOro NPOLEeccopa;

34. YcTpolicTBo npeobpazoBateneit n3obpaxenuns Ha MN3C;

35. Undpposble pyHKUMOHanbHbie aneMeHTbl Ha M3C ;

36. AHanorosble ycTpoicTtea Ha N3C;

37. MpurHUMN paboTbl 3aNOMUHAIOWMX YCTPOWCTB Ha NNAEHKax C ynpaBnsieMbiM OABUXEHNEM
MarHWTHbIX 4OMEHOB;

38. MnpuHumMn paboTbl MarHMTOaKyCTUHECKNX N MArHUTOOMNTUYECKNX 3aNOMUHAIOWMX YCTPOWCTB;
39. lNyHKUMOHanbHblE YCTPOMCTBA Ha MarHUTOCTATUYECKMX CMMHOBbIX BONHAX;

40. Tunbl ynpyrux BOMH B TBEPObIX TENAX U UX XapaKTePUCTUKN;

41. Cnocobbl BO3byxaeHns n netektuposaHms MNAB;

42. YcTpomncTea Ha NOBEPXHOCTHbIX aKyCTUYECKUX BOTHAX

7.1. OcHOoBHas nuTteparypa:

onekTpoHuka, Wyka, AnekcaHop AnekcaHoposud, 2005r.

1. KpaByeHko A.d. duanyeckne oCHOBbI PYHKLIMOHANBHOW 3NeKTPOHUKK: YuyebHoe nocobue.-
Hosocnbupck: N3n-so HoBocub. yH-Ta, 2000 - 444c.

2.9neKTpoHuka n mukpoanekTpoHuka / A.A. Wyka ; nog ped. npocp. A.C. Curoea .?
CankT-letepbypr : BXB-MNeTtepbypr, 2005 .? 799 c. : nn., nopTp. ; 24 .? Ha 4-in c. obn. aBT.: lyka
AnekcaHap AnekcaHoposud, O.T.H. ? [penm. ykas.: ¢. 792-799 .? bubnuorp. B koHue pasa. ? ISBN
5-94157-461-4, 3000.

7.2. JlononHuTenbHasa nuteparypa:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 5AE
Il YHH

Ctpanunua 13 n3 15. — o

A
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Xpuctoghopos A.B.

1. Wyka A.A. PyHKUMOHaNbHas anekTpoHuka: Y4yebHuk ans sy3os: - M.: MMP3A, 1998.
2. lWyka A.A. OCHOBbI UHTErPaNbHON ANEKTPOHMKN: YyebHoe nocobue /MNPI3A.-1993 - 80 c.

3. MaHdpmnos N.IM. Mpnbopbl CBY 1 onTtrnyeckoro ananasoHoB: Y4ebH. nocobue onsi By3os..- M.:
Pagwno n cBsb,1993-200c.

4. BukTopos /.A. 3ByKOBble MOBEPXHOCTHbIE BOMHbI B TBEpAbIX Tenax. - M.: Hayka, 1991.
5. Hocos O.P. OntoanekTpoHuka. - 2-e uag., nepepab. n gon.-M.: Paguno n ces3b, 1989.- 360 c.
6. ConsHuk, C.I. MNepcnekTuBHble HAaNpaBneHs PyHKLNOHANbHON MUKPO3NEKTPOHNKN:

yueb. nocobue / C.MN. ConsiHuk, B.E. HeboraTbix, A.C. MNotanos. - Bnaansoctok: N3n-so OBITY,
2009. - 103 c.

ISBN 978-5-7596-1118-9

7.3. UHTEepHeT-pecypcChbl:

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

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

MN3C, npuHumn paboTbl - http://www.femto.com.ua/articles/part_2/3076.html
Npmbopbl HA MarHTOCTaTUYECKMX BoNHax - www.faza-don.ru/popina/popina.html
adbgpekT NaHHa - http://www.foez.narod.ru/n2.htm

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune ancumniuHbl "PyHKUNOHaNbHAsA anekTpoHMKa" npegnonaraeTt MCnonb3oBaHme
CnenylowWwero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

B nooaepxky AnCUMNIMHbI Ha Kadd. PyHKUMOHUPYEeT nabopatopHblii NpakTukym "amepeHust Ha p/4
nmanasoHe". HasHadveHne npaktuyeckmx paboTt TECHO CBA3aHO C COAEPXAaHMNEM NEKLMOHHOrO Kypca
(NprbopPbI ONTUYECKON N aKyCTUYECKON NEKTPOHMKMN).

Mporpamma coctasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHuto 011800.62 "Paguoduauka" n npogounio noarotoBkn Pagnogusnyeckme Metogpl no
obnactsm npumeHeHns (Pannoguanyeckme namepeHus) .
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ABTOpP(bI):

XpucTtogpopos A.B.

'ymepos P.W.

n n 201 .

PeueH3eHT(bl):
JlyHes N.B.

n n 201 .
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