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PABOYAS MPOrPAMMA YYEEHOW AUCLUMNIIUHDI
51.0.27 DNeKTpoHMKa U CXEMOTEXHMKA
1. Kopa v HaumeHoBaHWe HanpaBneHusi NOAroToBKu/cneunanbHOCTU:
10.03.01 NHdopMaLmoHHas 6e3onacHOCTb
2.  Mpodwmnb nogrotoBku/cneumnanmsayms:
Be3onacHOCTb KOMMBIOTEPHBIX CUCTEM
3. KBanudwukauus (cteneHb) BbiNyCKHUKA:
Bakanasp
4.  dopma oby4eHuUA:
OyHas
5. Kadenpa, oTBeyvarowian 3a peanmsauuio QUCLUNIINHBI:
Kadbegpa MHopMaLMOHHbIX CUCTEM
6. CocTtaBuTenu nporpammbi:
lNMonosa EneHa BsavyecnaBoBHa
7. PekomeHpoBaHa:
npoTtokont HMC Ne5 ot 05.03.2025
8.  YueOHbIN roa: 2027-2028 Cemectp(bl): 5

9. Lienu n 3agaum yue6HOM AUCUUNIINHDI:

Llenb gucumnnuHbl: cchopMmpoBaTh Y CTYAEHTOB OCHOBHbIE NMOHATUS U AaTb 3HAaHUSA 3aKOHOB TEOPUM ANEKTPUYECKMX
Lenen n cxeMoTexHukn. MeTtoabl aHannsa NMHENHbIX U HENUHENHBIX Liernen B Nepexo4HOM U YCTaHOBUBLLEMCS
pexumax, NPUHUUN AeNCTBUS U XapakTePUCTUKM KOMNOHEHTOB M Y3I10B 3NIEKTPOHHOW annapaTypbl, METoObl UX
pacyeTta. OcobeHHOCTM aHanoroBow, CUNOBON M LMAPOBON SNEKTPOHUKK. [prnobpeTeHrne KOMNeTEHLWIA,
HeOOXOAMMbIX AN U3yYeHMs cneLmarnbHbIX AUCUUMNITNH, TAaKUX KaK 3NIeKTPOHHbIE Npubopkl 1 y3nsl OBM,
apxutektypa OBM, TenekoMMyHMKaLMOHHbIE TEXHONOMMW, METOAbI U YCTPOWCTBA Nepeaayn n obpabdoTkm
WHpopmauun.

CTyaeHTbl, yCrneLwHo NpoLuelme OaHHbIA KypC, JOIPKHbI:3HATh: 3NIeMEeHTHYI0 6a3y aHanoroBom, CMIIoBOM U
LMdPOBOMN IMEKTPOHUKU, MEPCMEKTUBLI N TEHOESHLUUN Pa3BUTUSA SNEKTPOHUKN, NPUHLUM AEACTBUSA N XapaKTePUCTUKN
dYHKUMOHANbHbLIX Y3510B aHanoroBown, CUIOBON 1 LIMPPOBON 3EKTPOHUKU, MPUHLNMLI MOCTPOEHUS NPOCTENLLNX
MaTeMaTn4yeckux Mogenen aneKkTPOHHbIX KOMMOHEHTOB.

YMEeTb: MPUMEHSATb NEePEeYNCIEHHbIE CBEAEHMS AN NPAKTUYECKON pa3paboTKM SMEKTPOHHbIX CXEM, MPUMEHSITb
LUMPOKO pacnpoCTpPaHEHHbIE aBTOMATM3NPOBAHHbIE CUCTEMbI MPOEKTUPOBAHMS ANTEKTPOHHBLIX NMPMOOPOB U y3MO0B.
PaccunTbiBaTh NapameTpbl 3NEeKTPOHHbBIX MPMBOPOB MO NX XapakTepucTUKaM, MPon3BoanTb pa3paboTKy NPOCTENLLMX
ycunutenen, reHepaTopos, CTabunm3aTopoB 1 NpeobpasoBaTenen aNeKTPUYEeCcKNX CUrHanos.

BMNafeTb: HaBblkamMu paboTbl C LUMPOKO PaAcnpOCTPaHEHHbIM MHCTPYMEHTapUEM 1 anroputMamm pacyéTa
3MNEKTPOHHbIX cxeM. MNpuémamm HaxoXaeHMs TUNMOBbLIX CXEMOTEXHUYECKMX PeLLEHNIA B 6onee CroXHbIX
NPUHUMUMMATbHBIX 3NEKTPUYECKNX CXEMaX CIOXHbIX NpubopoB.

10. MecTo yye6HOM AMCUUNIINHBI B cTPyKType OOIM:

OucumnnuHa oTHocuTes k 6asoBor YacTu 6noka B1. [Ina ycnelwHoro ocBoeHns HeobxoanmMo npeaBapuTenbHoe
n3yyeHve cnegywmnx QUCUUMNIVH: ANeKTpoTexHrKa, anrebpa, MaTemaTuyeckas normka 1 Teopus anroputMoB.

11. cooTHeceHHbIe C NlaHMpyeMbIMU pe3yfibTaTaMy OCBOeHUSA obpa3oBaTesibHOW NporpaMmmbil
(KoMneTeHLUUAMU BbINYCKHUKOB) U UHAMKATOPaMU UX OCTUKEHUS:

Kopn v Ha3BaHue Koa v HasBaHue nHOMKaTopa 3HaHus, YMEHMUA, HaBblKn
KOMneTeHunmn KOMNeTeHUnn

OrlK-4.7. 3HaeT
OFK-4 Cnocoben OCHoOBoMonaratoLme NpUHLMIMbI 3HaeT ocHoBoOMoNarakwue NpuHLUMMbI paboThbl

NpUMEHSTb y
pume 5)36075' SMEeMEHTOB U 3MEeMEHTOB M (PYHKLIMOHATNbHBIX Y3IOB 3MEeKTPOHHOIA
HeoBxoaMMble YHKUMOHAMNbHbBIX Y3r10B
3NEKTPOHHOM annapaTyphl annapaTtypbl CPEACTB 3aluTbl MHOPMaLM
dmsmnyeckme

CpencTB 3aluTbl MHdOpMaLU
3aKOHbI 1 MoZenu




ONs1 peLueHuns
3agad
npodeccroHanbHo
1 0eATEenNbHOCTY;

Or1K-11 CnocobeH
npoBOAUTb
3KCNEepPUMEHTbI NO
3aaHHON MeToauke
n 06paboTKy mx

OrlK-11.1 3HaeT
TeopeTU4eckme OCHOBBbI
TEOopUU NOrpeLLHOCTEN

3HaeT TeopeTMYeckne OCHOBbLI TEOPUN MOrPeLLHOCTEN

pe3ynbTaToB
OrlMK-11 CnocobeH OlK-11.2 ymeeT npoBOANTb
nNpoOBOANTb PM3NYECKNIA SKCNEPUMEHT,

SKCMEePUMEHThI Mo
3aJaHHON MeToauKe

obpabaTbiBaTh €ro
pesynbTaThl

YMeeT NpoBOAUTb (PU3NYECKNIA IKCMEPUMEHT,
obpabaTbiBaTb €ro pesynbTaTbl

n 06paboTky mx

pes3ynbTaToB

12. O6bem AUCLUNAMHDI B 3a4€THbIX eguHuuax/yac:

3/108

dopma NPoMeKyTOUHOI aTTecTauuu:

3a4yeT C OLUEeHKOoM

13. TpyA0emMKOCTb N0 BUAAm yuebHol paboTbl

Bug yyebHol paboTbl Cemectp 5 Bcero

AyANTOpPHbIE 3aHATUA 72 72

J1eKUMOHHbIe 3aHATUA 36 36

MpaKkTnyeckne 3aHATUA 0 0

JTabopaTtopHble 3aHATUA 36 36

CamocTonTenbHasa paboTa 36 36

Kypcosas pabota 0 0

MpomexyToyHaa aTTecTauma 0 0

Yacbl Ha KOHTPOJIb 36 36

Bcero 108 108

13.1. CopeprkaHue AUCUUNIUHDI

Neo HavmeHoBaHue pasgena | CogeprkaHue pasgena Peanusauma pasgena gucumnanHbi c
n/n ANCUNNANHBI OVNCUMNANHDI NMOMOLLIbIO OHMANH-Kypca, IYMK

1 Jlekumn

1.1 Beegenue O6wwe noHATUS 06 https://edu.vsu.ru/course/view.php?id=15634

ANEKTPOHUKE U
cxemMoTexHukn. ObLuin
0030p OCHOBHbIX
NPYMEHEHI.

1.2 OneKTPOHHbIE
Knaccuyeckme npnoopsbl

OrneKkTpoBaKkyyMHbIE Namnbl,
razopaspsigHble 1
XEMOTPOHHbIE NPUBOPHI.
Onpegenenns, 0630p,
061acT! NPUMEHEHNS.

https://edu.vsu.ru/course/view.php?id=15634

13 [NonynpoBoaHMKOBbIE
npubopsbI

[MonynpoBOOHUKM 1 UX
CBOWCTBA.
[MonynpoBoaHUKOBbIE ANOAbI.
TpaHaucTopbl. TupucTopsl.
KombuHmpoBaHHbIe
TpaHauctopbl. Obnactu
NPVYMEHEHNS
NoMynpPOBOAHUKOBbIX
npubopoB.

https://edu.vsu.ru/course/view.php?id=15634
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14

HOHyHDOBOJJ,HI/IKOBbIe
BbINpAMUTENN

O6wwasn cTpykTypa
BbINPSIMUTENEN.
OpHononynepuoaHbIn
oaHogasHbIN
BbINPAMUTENb.
[ByxnonynepvogHble
BbINPAMUTENN.
TpexdasHbie n
MHOrogasHble
BbINPAMUTENN.
Ynpasnsiemble
BbINPAMUTENN HA
TMpUCTOpaXx,
BbINPAMUTENN HA
MI-TpaH3ncTopax.
CrnaxwusaroLine
GunbTpbI.

https://edu.vsu.ru/course/view.php?id=15634

15

Yeunutenu
3NEKTPUYECKMX
curHanos

OcHoBHbIe onpegeneHus n
XapaKTEePUCTUKN YyCUNUTENEN.
O6paTHag cBs3b B
yeunutensx. OuHamuyeckme
XapaKTePUCTUKN YyCUNUTENEN.
MpyHUKMN paboThl
ycunutens. Onpegenexuve
pabouer Toukn. Pexumbl
paboTbl ycunuTens.
Crabununsaumsi nonoxeHus
paboyer TOUKM yeunmTens.
OcobeHHOCTUN cxem
BKITHOYEHUS TPAH3UCTOPOB B
YCUNUTENbHOM Kackage:
BbIxogHow kackapg,
yeunutensi. MHorokackagHble
yeunutenu. mnynbcHble
ycunutenu. Ycunurtenm
NMOCTOSIHHOIO TOKa.
OnepaumnoHHbIE YCUNUTENMN.

https://edu.vsu.ru/course/view.php?id=15634

1.6

[MprémHo-ycnnurtensHasa
annaparypa

TunoBbie cxembl
pagnonpUEMHBIX YCTPONCTB.
OCHOBHbI€E y3nbl MPUEMHNMKA
NPSIMOro YCUNEeHUs 1
cynepreTepoauHa.

https://edu.vsu.ru/course/view.php?id=15634

1.7

MNepepatunkm
pagnocurHanos.

O630p OCHOBHbIX CXEM
paavonepeaaroLLmx
YyCTPOMUCTB. HOpMbI 1
cTaHgapTbl Ha
3MNEeKTPOMarHUTHbIe
N3nyYeHuns.
MexayHapoHbIii COto3
3MNeKTPOCBSA3N 1 ero
pernameHT.

https://edu.vsu.ru/course/view.php?id=15634

1.8

MpeobGpasoBaTtenu
3MEKTPUYECKUX
curHarnos

Knaccudumkaums
npeobpa3soBaTtenen. atumku
— npeobpasoBatenu He
3MNEKTPUYECKMX BENTUYMH B
ANeKTpUYECKme.
Mepekntoyatenu
NMOCTOSIHHOTIO TOKa.
Mepekntoyatenu
nepemMeHHoro Toka. Kpatkui
00630p ocobeHHoCcTEN
nonynpoBOAHUKOB U
NacCUBHbIX 31IEMEHTOB
CUNOBOW BbICOKOYACTOTHOW

https://edu.vsu.ru/course/view.php?id=15634
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QNEKTPOHUKN.

1.9

MmnynbcHas TexHuka

SrnekTpryeckne UMnyrnbCbl 1
nX napameTpbl.
WuTerpupytoLwwme n
andpepeHumpyoLme Lenu.
JInHnN 3agepXxku.
PerenepatuBHbie
MMMYyNbCHbIE YCTPONCTBA.

https://edu.vsu.ru/course/view.php?id=15634

1.10

CwunoBas SJIEKTPOHUKa

MpepbiBaTenu
nepemMeHHOro Toka Ha
TMpUCTOpax u
cummucTopax. Knrodesom
NpYHUMN paboThbl CUMOBbIX
3MNEMEHTOB.
lMpeobpaszoBaTenu
NMOCTOSIHHOIO HaNPSHXEHUS.
Mpeobpasoartenes Kyka.
[ByXTaKTHbIN
npeobpasoBarerb.
MpoekTnpoBaHmne CMnoBbIX
YCTPOWCTB.

https://edu.vsu.ru/course/view.php?id=15634

1.11

Lindposble ycTponcTtea

Jlornyeckne
anemMeHTbl. Tpurrepsbl
Ha 6a3e normyeckmx
anemMeHToB. CYETUUK 1
pervcTpsl.
LLndppaTtopsl n
aelumdopaTopsl.
Cymmartopsl. LA n
ALIM. OB3op
TEXHOMOormm
narotosneHusa NC,
ObicTpoaencTemne
MUKPOCXEM.

https://edu.vsu.ru/course/view.php?id=15634

1.12

MwukponpoLieccopsl

MukponpoLeccopHas
cuctema. CTpykTypa un
napamMmeTpsbl
MUKponpoLeccopoB. STM32;
ESP32. Arduino n ero
KINOHbI, ycTporcTeo Arduino.
Hatumkm ana Arduino.

https://edu.vsu.ru/course/view.php?id=15634

NabopaTopHble paboTbl

[MonynpoBoAHUKOBbIE
npubopsl

MonynpoBoAHUKOBbLIE
npubopbl ANs UCTOYHUKOB
NUTaHWS MOCTOSIHHOMO TOKa

https://edu.vsu.ru/course/view.php?id=15634

2.2

HOHyHDOBOﬂ,HI/IKOBbIe
BbINnpaAMUTENn

MpuHUKMN gencTBmsS n
CBOWCTB 04HOMa3HbIX U
TpexdasHbix
BbINPsMUTENEN.
CxemoTexHuka
BbINpsSIMUTENEN, NyNbcaunn.

https://edu.vsu.ru/course/view.php?id=15634

23

YnpaBnaemblii
BbINPAMUTEND

WM3yueHue ycTponcTea u
npUHUMNa gencTeuna

yrnpaBnsieMoro BbINPsMUTESIS.

CxemoTexHuKa yrnpaBnsiemblx
BbINnpsAMUTENEN

https://edu.vsu.ru/course/view.php?id=15634

24

Lindposas
CXEMOTEXHUKA.

WccnepnosaHue paboThl
noruyeckux anemeHTos TTJ1
n KMOIT cepui.

https://edu.vsu.ru/course/view.php?id=15634
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25

MWKpPOKOHTpONeEpsbI

MporpammunpoBaHue
Arduino n STM32.

https://edu.vsu.ru/course/view.php?id=15634

13.2. Tembl (pa3aenbl) AUCLUUNUHDBI U BUAbI 3aHATUN

Ne | HanmeHoBaHue TeMmbl JlekumoHHble | MpakTudeckne | JlabopaTopHble | CamocTosTenbHasi | Becero
n/n| (pasgena) 3aHATUA 3aHATUA 3aHATHA paboTta
1 |Beenenve 1 1
2 OneKTPOoHHbIe Knaccuyeckne | 3 3
npudopsbl
3 MonynpoBOaHUKOBbIE 4 5 4 13
npuoopsbl
4 MonynpoBoAHUKOBbIE 4 5 4 13
BbINPSAMUTENN
S |Younutenu anekTpuyeckux | 4 4 8
curHanos
6 | MpuémHo-younutensHas 4 4 8
annapaTtypa
7
MmnynbcHas TexHuka 4 2 6
8
CwunoBas aneKkTpoHuKa 4 5 2 11
9
Lincposble ycTporncTea 4 9 2 15
10
Mukponpoueccopbl 4 12 14 30
Bcero 36 0 36 36 108
14. MeToamnyeckme ykasaH1A AnsA o6y4aroLWmxcs No 0CBOEHUIO OUCLUNITUHBI

K nabopaTopHbIM 3aHSATUAM CTYOEHTbI AOIMKHBI U3Y4UTb TEOPETUYECKMIA MaTepran npegMeTHo obnactu. [ns
YCMELIHOro OCBOEHUSI AUCUUNIIMHBI PEKOMEHYETCsi CUcTEMaTUYecKasi MOArOTOBKA K BbIMOITHEHUIO MPaKTUYECKMX
3afaHuii, a Takke camocToaTeNbHas paboTta obyyatoLerocs, kotopasi npegycMaTprBaeT NoArOTOBKY K py6exHbIM
aTTecTauusiM U n3yyYeHre JOMoSIHUTENbHON NMTepaTypbl MO BOMPOCaM AVUCLUMIIMHBI.
15. NMepeveHb OCHOBHOWN U A4ONOIHUTENBHOW NUTEPaTypbl, PECYPCOB MHTEPHET, HE06X0AUMbBIX ANA

OCBOEHUA ANCUUNIJIUHBI

a) OcHoBHas nuTepartypa

Ne n/n | NcTouHMK

1. 3yeB, C. A. OnekTpoHMka 1 cxemoTexHuka: koHcrekt nekumi / C. A. 3yeB; BopoHexckui
rocygapcTBeHHbIN yHUBepcuTeT. — BopoHex: N3gatenscknin gom BIY, 2019. — 384 ¢. — Pexum goctyna:
https://edu.vsu.ru/course/view.php?id=15634

2. 3yes, C. A. OneKkTpoHMKa 1 cxemoTexHuka: yuebHoe nocobue no nposeaeHmto nabopaTtopHeix paboT / C.
A. 3yeB; BopoHexckun rocygapctBeHHbIn yHuBepcuteT. — BopoHex: M3pgaTtensckuii gom BIY, 2020. —
304 c. — Pexum goctyna: https://edu.vsu.ru/course/view.php?id=15634

3. 3yeB C. A. C60pHUMK 3aa4 Mo aNeKTPOTEXHUKE, dNEKTPOoHMKe 1 cxemoTexHuke / C. A. 3yes; BopoHexckun
rocyfapCTBeHHbIV yHUBepcuTeT. — BopoHex: N3gaTtenbckuin gom BIY, 2021. — 192 ¢. — Pexunm goctyna:
https://edu.vsu.ru/course/view.php?id=15634
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6) JononHuTenbHas nutepaTypa

Ne n/m | cTouHMK
1. Manuin, A.B. CxeMoTexHMKa 3NEKTPOHHbIX cpeacTB : y4ebHoe nocobue / A.B. Manun, A.B. CaeHnko, E.T.
3amkoB ; KOxHbIV dhefeparnbHbIn yHUBepcuTeT, HXeHepHO-TeXHOMNormyeckasa akagemums. — TaraHpor :
HOXHbI dhegepanbHbIn yHuBepeuteT, 2016. — 95 ¢. — YHuBepcuteTckasi 6ubnmoTteka OHMNawH :
3NeKTPOHHOBNBNMoTeYHas cuctema. — Pexum goctyna:
https://biblioclub.ru/index.php?page=book_view_red&book id=493263
2. CyxaHoBa, H.B. OCHOBbI 3reKTPOHMKUN 1 LUPOBON CXEMOTEXHUKN : y4ebHoe nocobue / H.B. CyxaHoBa ;
BopoHexckuii rocyaapCTBEHHbIN YHUBEPCUTET MHXEHEPHbIX TEXHOMNOMMA. — BopoHex : BopoHexcknia
rocy4apCTBEHHbIN YHUBEPCUTET UHXKEHEPHBIX TexHonormn, 2017. — 97 ¢c. — YHuBepcuteTckas
BGunbnunoTeka oHMNalH : ANeKTPOHHO-bubnNnoTeyHasa cuctema. — Pexum goctyna :
https://biblioclub.ru/index.php?page=book_view_red&book_id=482032
3. Bogososos, A.M. OcHOBbI 3NekTPOHUKM : y4ebHoe nocobue / A.M. Bogososos. — 2-e n3a. — Mocksa ;
Bonorga : IHdpa-UHxeHepus, 2019. — 141 c. — YHuBepcuteTckas 6Mbnmnorteka oHnamH :
3MNEKTPOHHO-6MbNMoTevHas cuctema. — Pexum goctyna :
https://biblioclub.ru/index.php?page=book view red&book id=564844
4. Hooxunos, O. 1. SnekTpoTexHuka un anekTpoHuka: YuedHuk / O. . Hosoxunos. — M. : Fapgapuku,
2008. — 653 c.
5. BbicTpoB, KO. A. OnekTpoHHbIe Lieny U MUKpocxemoTexHuka: YuebHuk / KO.A. bbictpos, U. T.
6. MupoHeHko. — Mocksa : Beicwas wkona, 2002, — 384 c.
7. HoBryH, B. . OnekTpoTexHuka n anekTpoHuka: Y4yebHoe nocobue: B 2-x 4. Y. 1/ B. . [JoBryH. —
KpacHosapck: UIMLL KI'TY, 2006. — 270 c.
8. JosryH, B. . OnekTpoTexHuka n anekTpoHuka: YyebHoe nocobue: B 2-x 4. Y. 2/ B. . JoBryH. —
KpacHosipck: WML KI'TY, 2006. — 252 c.
9/ LLyka, A. A. OnekTpoHuka: YuebHoe nocobue / A. A. LLlyka; nog pea. npod. A. C. Curosa.
Cankr-lMeTtepbypr : BXB-MeTepbypr, 2005. — 800 c.
B) VHpopmaLmoHHble 3MeKTPOHHO-0bpasoBaTenbHble Pecypebl:
Ne n/n | cTOYHMK
1. www.lib.vsu.ru — 3HB BI'Y
16. TMepe4yeHb y4eGHO-MeTOAUYECKOrO O6ecneyYyeHusi AN CaMOCTOATENIbHOW paboThl
Ne n/n McTouHMK
1. 1 lMporpamma «Havyana anekTpoHKM» . [SNEeKTPOHHbIN pecypc]. — Pexum goctyna :

https://www.softportal.com/software-12305-nachala-elektroniki.html

17. OGpasoBaTeanble TexXHOoJNormu, ncnonb3yembie npu peanumsaumm yqe6|-|017| AUCUUNINUHLbI, BKNno4as

AUCTaHUMOHHbIe obpa3oBaTternbHble TexHonoruu (AOT), anekTpoHHoe o6yyeHue (D0), cmelnaHHoOe

obyyeHue):

CircuitMa
18. Mar
NEKLMOHH

ker (Student version)
epuanbHoO-TEXHU4Yeckoe obecneyeHne AUCLIUMIMUHDIL
as ayauTopwsi, OCHaLleHHas BUAEONpPOEeKTOPOM; KOMMbIOTEPHbIN Kracc ANA npoBeaeHns nabopaTopHbIX

3aHSITUI, OCHALLLEHHBIN NpOorpaMmHbIM obecneyeHrem B Buae matematundeckoro naketa CircuitMaker (Student

version).
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19. OueHO4HbIe cpeacTBa sl NpoBeAeHUs TeKyLen U NPOMeXYTOYHOM aTTecTauumn

Mopsanok oLEeHKN 0CBOEHUsI obyvatolumMmMmucs ydebHoro Matepuana onpeaenseTcs coaepXXaHuemM crieayoLmx

pasaenoB AUCLUMNIUHBI

Ne Pasgenbl gucunnnuHel (Mogynu) Ko Kog OueHouHble cpeacTea
n/n KomMneTeHuun nHaukatopa Ons Tekyen
aTTecTaumm
1 OriK-4 OlK-4.7 MpakTnyeckne
3apaHua 1-3 TectoBble
3agaHua 1-5
OneKTPOHHbIE Knaccuyeckne
npmbopsbl [NonynpoBoAHMKOBLIE
npubopsl [NonynpoBoaHNKOBbLIE
BbINPSAMUTENN
Yennutenu anekTpuyeckux CUrHanos
MpnémHo-ycunutenobHas
annapartypa lNepegatyumku
paguocurHanos NpeobpasoBaTtenu
MmnynbcHas TexHuka Cunosas
anekTpoHuka Lindposblie ycTponcTaa
Mukponpoueccopbl
2 BBegeHune, AneKkTpoHHbIe OnK-11 OrnK-11.1
MpakTnyeckne 3agaHus
Krnaccuyeckune npubopsl 1-3 TecToBble 3anaHus
1-5
3 BeeneHune, OneKkTpoHHble OMK-11 OMK-11.2 MpakTUYeck1e 3anaHus
Krnaccuyeckme npmbopsl, 1-3 TecToBble 3a4aHUs
NOnynpPOBOAHUKN 1-5

[MpomexyToyHasa aTTecTauums
dopma KoHTpons — 3a4eT C OLEHKOM

OueHouHble cpencrtea and I'IpOMG)KyTO‘-IHOﬂ arrecrtauunm

[ns oueHnBaHna pes3ynbTaToB o6yquM9| Ha 3K3aMeHe UCMNOoJNb3YTCA crneayrlne nokasaTtenu © BrageHune

NOHATUNHBIM annapatom AaHHoM obnactu HayKun (TeopeTW—IeCKMMM OCHOBaMU JJ,MCLI,MI'IJ'II/IHbI), CcnocobHoCTb

UNCTPUPOBaTb OTBET NpUMepamu, akTamu, JaHHbIMU HaYYHbIX UCCNEA0BaHNIA, MPUMEHSITb TEOPETUYECKNE

3HaHUA ONA pelleHnAa nNpakTn4eckmnx 3agay onpeaeneHna OCHOBHbIX MH(bOpMaLIMOHHbIX XapaKTepUucTuk

onpeaeneHna oOCHOBHbIX XapakTepUCTUK ueneu n ANEKTPOHHbIX HpM60pOB.

CooTHOoLEeHNe nokasaTenen, Kputepunes 1 WKalbl OUeHVUBAHUA pe3yribTaToB 06yquvm.

YpoBeHb

Kputepun oLeHMBaHNA KOMNETEHLMIA

cthopmmnpoBaHHOC
TN KOMMETEHLINN

LLikana oueHok

O6yuyatowmiica B 0TBETE AEMOHCTPUPYET MOSHOE
COOTBETCTBME 3HAHWUW, YMEHWIA, HABbIKOB MO NPUBEAEHHbIM
KpuTepusam cBOBOOHO onepupyeT NOHATUINHBIM annapaToM U
NprobpeTeHHbIMU 3HAHUSMN, YMEHUAMU, MPUMEHSIET UX NPU
peLLeHnn NPakTU4ecKnx 3agad.

MoBbIWEHHbIN YPOBEHL

OTnn4Ho




OOyvatoLwmiics gaeT npaBusibHbIE OTBETLI HA ba3oBbI ypoBEHb XopoLuo
OOMNoNHUTENbHbIE Bonpochkl. [pn aTom obyvatrowmincs
OEMOHCTPMpPYET COOTBETCTBUE 3HAHWUIN, YMEHUWIA, HABbIKOB
npvBeaeHHbIM B Tabnuuax nokasatesnsiM, HO JonyckaeT
He3HayMTemNbHble OLIMOKN, HETOYHOCTU, UCMbITLIBAET
3aTpyAHEHNS NPY peLLEHNN NPaKTUYEeCKUX 3aaay.

O6yyatoLmincs AeMOHCTPUPYET B OTBETE HEMOMHOE MoporoBbIf ypoBeHb | YAOBMNETBOPUT
COOTBETCTBUE 3HAHWUI, YMEHWIA, HAaBbIKOB NPUBEAEHHbIM B €nbHO
Tabnuuax nokasatensim, 4ONyckaeT 3HaYNTENbHbIE OLLIMOKM
npv peLleHnn nNpakTndeckmx 3agad. Obyvatrowmiics gaet
HernorHble OTBEThI Ha AOMNONHUTENbHbIE BOMPOCHI.

OO0yyvatoLLmiicst BEMOHCTPUPYET B OTBETE OTPbIBOYHbIE, - HeynosneTtsop
bparmeHTapHble 3HaHUS, JOMyCKaeT rpybble ownbKu UTENbLHO

20 TunoBble OLEeHO4YHbIe cpeacTBa U Mmetognydeckmne matepuvanbl, onpegensarouive npouenypbl oueHnBaHUA

20.1 TeKywWwwuin KOHTPOIb YyCNEeBaeMOCTH

T—T & dopmyna pacyéTa YyacToThl
+
5-15V
4 8 Yacrtorta B 'epuax
7
3 ConpoTtusneHue B Omax
6 © 3—O
4N}
z Beixod
2 Iakcumym 200 mA EmkocTb B ¢apanax
5 1
Cz www frocenter.com Y 1 ‘44
| 5 actota= ——————————

1. Paccuutatb anemeHTbl cxeMbl Ri1, Rz, C 1 ckBaXHOCTb reHepaTopa Ha Tavimepe KP1006BW1 npu crnegyoLwwmx
ycrnoBusx: yactoTa reHepaumm 30 000y, pabouunn uukn 75%

2. Paccuutatb anemeHTbl cxembl R1, Rz, C1 1 CKBaXXHOCTb reHepaTopa Ha Tarimepe KP1006BN1 npu cneayowmx
ycnoBusx: yactota reHepauum 100 000y, pabounn umkn 25%

3. PaccuutaTb anemeHTbl cxembl R1, Rz, C1 1 CKBaXXHOCTb reHepaTtopa Ha Tarimepe KP1006BW1 npu cneaytowmx
ycroBusix: YactoTa reHepaumm 300y, pabounn yukn 50%

OnK-4

3afaHunA OTKPLITOro TMNa

i
1.7 3710 ycnoBHoe 0603HaueHUe
A) pe3sucrtopa
B) MHAYKTMBHOCTH
C) émkocTn
D) BosibTMeTpa

2. 370 ycnoBHoe 0603HaveHne
A) pesucrtopa

B) MHAYKTMBHOCTU

C) émkocTtn

D) npenoxpaHutens

3. { } 3T0 ycnoBHOe 0603HaUeHUe
A) pesucTtopa

B) MHAYKTMBHOCTM

C) émkocTtn

D) npegoxpaHutens



4. Y'Y\ 310 ycnoBHOe 0603HaUeHUue
A) pesucTtopa

B) MHAYKTMBHOCTM

C) émkocTn

D) BonbTmeTpa

5. —©— 3710 ycnosBHoe 0603HaueHue
BbibepuTe 0AMH NN HECKO/IbKO OTBETOB:
A) pesuctopa

B) amnepmeTtpa

C) émKkocTn

D) BonbTmeTpa

6. —® 310 ycnoBHOe 0603HaueHUe
BbibepnTe 0AMH MU HECKONIbKO OTBETOB:
A) pe3sucrtopa

B) amnepmeTpa

C) émkocTn

D) BosibTMETpA

7. _7«_ 370 ycnoBHOe 0603HaYeHne
A) BbIK/toYaTens

B) amnepmeTtpa

C) émkocTn

D) BonbTmeTpa

8. —|£|— 3710 ycnoBHOe 0603HaUeHUne
A) pe3suctopa

B) amnepmeTpa

C) nepemeHHOro pesncropa

D) nepemeHHOro KoHAeHcaTopa

9. @ 370 ycnoBHoe 0603HaYeHne
A) coeauHeHNa NpoBoaoB

B) p-n-p TpaH3ucTOpa

C) nepemeHHOro pesncropa

D) n-p-n TpaH3ucTopa

10. —=— 370 ycnosHoe 0603HaueHue
A) pesucTtopa

B) MHAYKTMBHOCTU

C) émkocTn

D) KHOMKK

11. I 370 ycnosHoe o6o3HaueHmne
A) pesuctopa

B) MHAYKTMBHOCTM

C) KoHaeHCcaTOp NONSAPHbINA

D) KHOMKM

12. I~ 370 ycnoBHoe 0603HaueHue
A) pesuctopa

B) MHAYKTMBHOCTM

C) ranbBaHMYECKOro 3/1eMeHTa

D) émKocTn

13. <" 310 ycnosHoe 0603HaueHue
A) nuraTens

B) MHAYKTMBHOCTM

C) émkocTtn

D) KHOMKM

14." % 310 ycnoBHoe 0603HaueHue
A) pesucrtopa

B) MHAYKTMBHOCTU

C) émkocTn

D) namrbl HakaMBaHUA

15. “lif- 310 ycnoBHOe 0603HaueHue
A) pesucrtopa



B) 6baTapeu anemeHTOB
C) émkocTtn
D) KHOMKM

16. <) 370 ycnoBHOe 0603HaueHne
A) coeaMHeHMNa NpoBoaoB
B) p-n-p TpaH3ucTopa
C) nepemeHHoOro pesncropa
D) n-p-n TpaH3ncTopa
3a4aHnA 3aKpPbITOro TMNa
Kak BbirnsaguT ycnosHoe 0603Ha4YeHne ogHONepexXoqHoro TpaHancropa

1. KaK BbIrnagut ycnosHoe 0603HayeHne onepaLMoHHOro ycunurens
2. Kak Bbirnagur ycnosHoe 0603HaueHue noaeBoro TPaH3nUCTopa ¢ p-nN nepexoaom
3apaHue ¢ pa3BépHyTbIM OTBETOM
Y10 U3yyaeT aNeKTPoHUKa?

OlK-11 Cnoco6eH NpoBOAUTbL IKCNEPUMEHTbI MO 3a4aHHOW METOAUKE U NPoU3BEeCTU 06pPaboTKy UX pe3yibTaToB
3a4aHuA OTKPLITOro TMNa

1.
A)1B
B)2B
C8B
D)10B

2.
A)1B
B)2B
C8B
C) 108

3.
A)11B
B)2B
C8B
D)10B

PV

1

PV

o
1T
=

Kakoe HanpsaeHue noKasbiBaeT BonbTmeTp PV, ecam E=12 B, R0=2 Oma, R1=10 Om?

PV

1

Kakoe HanpseHue nokasbiBaeT BonbTmeTp PV, ecan E=12 B, R0=4 Oma, R1=8 Om?

Kakoe HanpseHue nokasbiBaeT BonbTmeTtp PV, ecam E=12 B, R0=1 Om, R1=11 Om?

Kakoe HanpseHue nokasbiBaeT BonbTmeTtp PV, ecam E=20 B, R0=2 Oma, R1=18 Om?

1T
=

KaKoe HanpsaxeHue noKasbiBaeT BoabTmeTp PV, ecnn E=15 B, R0=2 Oma, R1=13 Om?



I

KaKoii TOK noKasbiBaeT amnepmetp PA, ecnm E=12 B, R0=2 Oma, R1=10 Om?

Ie,

KaKoii ToK noKkasbiBaeT amnepmetp PA, ecam E=12 B, R0=2 Oma, R1=4 Oma?

Ie,

KaKoii TOoK noKasbiBaeT amnepmertp PA, ecam E=2 B, RO=1 Oma, R1=9 Om?

Je,

KaKoii TOK noKasbiBaeT amnepmetp PA, ecam E=120 B, R0=2 Oma, R1=10 Om?

I

KakKoii ToK noka3sbiBaetT amnepmetp PA, ecnu E=80 B, R0O=2 Oma, R1=8 Om?

D)10A
3a4aHu1A 3aKpbITOro TMNa
1. Hapucyiite cxemy aKcnepuMmeHTanbHOW NPOBEPKU KOG PULIMEHTA YCUNEHUA ONEePaLLMOHHOTO YCUUTENSA C
oTpuuaTeNbHOW 06paTHOM CBA3bIO.
2. Hapucyiite cxemy aKcnepumeHTanbHoii npoBepku pabotocnocobHoctu RC reHepaTtopa.
3. Hapucyiite cxemy aKcnepumeHTanbHO NpoBepKu MuKpocxembl MC34063 DC-DC npeobpasoBartens.
Lr
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3agaHune c pa3BEPHYTbIM OTBETOM

MpuBeauTe BUA U UCTOUHUK OLUMOOK NPU 3KCNEepUMeHTaIbHOU NoBepKe MuKpocxembl MC34063 DC-DC
npeobpasosarens.

20.1.2 TecToBble 3agaHus

1. PaspaboTanTe cxemy «4yBCTBUTENbLHOIO BofibTMeTpay. OH gormkeH umeTb Zex= 1 MOM U1 B YeTbipex AnanasoHax

obecneunBaTb YyBcTBUTENBHOCTL OT 10 MB Ao 10 B. Vcnonb3ynTte nameputeneHbIn NpMbop ¢ pasmaxom Lwkans 1
MA 1 onepaumMoHHbIN yeunuTens. Ecnn notpebyeTcs, oTperynupyiTte caBuri HanpshxeHust. MNogcymrante nokasaHms



npmnbopa npu pa3oMkHyTOM Bxoge, ecnu: (a) lew=30 nA u (6) lew =80 HA. lMogymaiiTe 0 TOM, Kakme orpaHuyYeHns
cnefnyeT BBECTU, YTOObI NpefoxpaHnTb Nprbop OT NOBpeXAeHU (HanpuMep, MOXHO OFpaHUYNTbL BENUYMHY TOKa,
4yTOObI OHa He npesbiwana 200% NonHoro pa3maxa LwKanbl), U 3aWuTUTe BXOAbl YCUNUTENS OT HaMNpPsKeHWHN,
KOTOpble BbIXOAAT 3a NpeAenbl NMTaloLwmx HanpskeHun. Kak Bbl AymaeTe: nogongaeT Nnn AN BbICOKOMMMNEe4aHCHbIX
n3mepeHunii curHanos HU3koro yposHsa OY tuna KP140Y[6?

2. PaspaboTante cxeMy ycunuTens 3ByKoBbIX YacToT Ha ocHoBe OY Tuna KP140Y[9. Ycunutenb OOMKEH UMEeTb
cneayrowme xapakrepuctuku: K= 20 gb, Zsx= 10 kOm, Todka —3 b cootBeTcTBYET YactoTte 20 'u. Ncnonb3ynte
HEWHBEPTUPYIOLLYIO CXEMY, NPeayCMOTpUTE, YTOBbI CNad YyCUNeHus Ha HU3KUX YacToTax ocrabnsan BrvsHue
BXOOHOrO HanpshkeHus casura. PaspaboTante cxemy € y4eTOM TOro, YTO BRMSIHME BXOOHOMO TOKa CMELLEeHUs Ha
BbIXOOHOW CABUT AOMKHO ObITb MMHUMAIbHBIM. YYTUTE, YTO UCTOYHMK CUrHana NnogkmntoyeH Yyepes KoHOeHcaTop.

3. Ycunutenu MOLHOCTU 3BYKOBbIX YacTOT HEKOTOPbLIX (OMPM Ha BEPXHUX YacToTax BO3byxaatoTcst n3sa
HauMHatoLeroca ¢ Yactothl 2 Ky, (Toyka +34b Ha xapakTepucTuke) HapacTaHusa yeuneHus +6 gb/okTaga.
PaspaboTariTte npoctoi RC-bmnbTp, KOTOPbLIA MOXHO Obifo Obl BKIOUNTE MeXAy NPeaycunutTenem n ycunmtenem
ANs KoMrneHcaumm Bo3dyxaeHus. Npun Heobxoanmoctn RC-punbTp MoXxXHO nocTtpouTb Ha OY tnna KP544Y[1. [ns
npeaycunutens Zenix=50 kOm, a ansa ycunutens Zex=10 kOwm.

4. OnepaunoHHbin ycunutenbs tuna KP140Y[6 wcnonb3yeTcs B KayecTBe MPOCTOr0 Komnapatopa C O4HUM
3a3eMIeHHbIM BXOOOM, T. €. B Ka4eCTBe ileTEeKTopa HyNeBoro ypoBHs. Ha BTopoi BxoA NocTynaeT cuHyconaansHbIn
curHan ¢ amnnutygon 1 B (vactota 1 kl'u). Yemy paBHO HanpsbkeHWe Ha BXxoge, Korga HampshKeHue Ha Bbixode
npoxoamnT 4epe3 yposeHb 0 B? [Monoxutb, 4TO CKOpOCTb HapacTtaHua coctaenset 0,5 B/Mkc, a HanpsikeHue
HacbiweHns Bbixoda pasHo 13 B.

5. lNpeactaBbTe TONBKO YTO PACCMOTPEHHYIO CXEMY B BUAE IKBUMBANEHTHOMO «4E€PHOTO SALMKa» C ABYMS BblBOAAMMU.
Kak ¢ momMoLLbio 3TOro ABYXMNONOCHUKA NOCTPOUTL YCUITUTENb NOCTOAHHOIO TOKa C KOadhdUUNeHToM yeunenns —10?
MoyeMy Hemb3s caoenaTb YCUNUTENb MOCTOAHHOIO Toka € koadduumeHToM ycunenua +10? (Mogckaska: B
onpedeneHHOM auana3oHe COMPOTMBIEHWA WCTOYHMKA cxema paboTaeT kak «3alwenka».) Yemy paBeH 3TOT
AnanasoH? Kakne mepbl, Ha Baw B3rnsd, MOryT 34ecb NoMoyb?

20.2 MpomexyToyHasa arrectaums

[MepeyeHb BOMPOCOB K 3K3aMeHY:

PeancTopsbl

KoHgeHcaTopbl

KaTyLLK1 MHOYKTUBHOCTY U TpaHCgopmaTopbl
3aKOHbI NOCTOAHHOIO TOKa

3aKoHbl NepeMeHHOro Toka

p-n nepexop,

Buaobl anopos.

CneumnanbHble BUAbI ANOA0B
BunonspHble TpaH3UCTopbI
OpHonepexogHble TPaH3UCTOPbI

. MNMoneBble TpaH3nCTOPLI

. IGBT tpaHsuctopsl

. TupucTopsl

. CvmucTopbl

. OnTonapbl U ONTPOHbI

. Yevnutenu. Tunbl yeunutenen

. OCHOBHbIE XapaKTepUCTUKN yCunutenemn
. ObpaTtHas cBs3b B yCUIUMTENsiX

. OCHOBHble pexuMbl paboTbl yeunutenemn
. AndbdepeHumaneHein - ycunutens

. MHorokackagHble ycunuTenu

. OnepauunoHHble yeunutenu

. PeanbHbIn onepaumoHHbIA yeunutenbs

. Knaccudukaums counbTtpoB

. AkTBHbIE RC-pUnNbTPHI

. Pacyét counsTtpos

. Pacuét aktuBHbIX RC-cbunbtpoB

. M'eHepaTOpbl aneKkTpmnyecknx konedbaHnmn
. LC reHepatopsl

. RC-renepaTtopsbl

Boo~NoohwNE
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31.
32.

33.
34.
35.
36.
37.
38.

39.

40.
41.
42,
43.
44,

45,

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

Ponb anekTpoHuky npu pa3paboTke n akcnnyaTaumm uanyeckmx YyCTaHOBOK.
MprMepbl IMHENHBIX N HEMMHENHbIX NPeobpa3oBaHnii CUrHana B 3N1EKTPOHHBLIX YCTPONCTBAX PU3NYECKNX
YCTaHOBOK.

MonynpoBOAHMKOBLIE AMOAbI.

BunonsapHblie n nonesble TPAH3UCTOPBI.

TupucTopbl 1 CUMUCTOPBI.

OneMeHTbl ONTO3NEKTPOHMIKN.

CeTousnyyatenu n OoTONPUEMHUKN.

XapaKkTepucTvKin, napameTpbl, CXeMbl 3aMeLLeHnsl, MpUMepbl NPYMEHEHNS B 3NEKTPOHHbBIX YCTPOMCTBAX
PHU3NYECKNX YCTAHOBOK.

YeunuTenu anekTpuyecKkmMx CUrHanoB Ha TPaH3MCTopax 1 OnepaumoHHbIX yeunutensx. XapakTepucTukm 1
napameTpbl yCunmTens.

OGpaTHble cBS3U B ycunutensix, BnusHue sngos OC Ha cBOMCTBa yecunutens.
OpraHun3aums pexuma nokos ycunmTernbHOro kackaga.

Twnbl KACkagoB M aHaNM3 UX XapakTepuCcTUK U napameTpoB.

OKoOHeYHble Kackabl ¥ pac4eT 3HEPreTUYECKNX COOTHOLLEHNI B CXEME.
OnepauuoHHbIi yeunutens. Npumepbl cxem Ha OV, BbINOMNHSAOWME NMHENHbIE Npeobpa3oBaHns Hag
curHanamm.

Mpumepbl cxeM Ha OV, BbINOMHSKWNE HENUHENHbIE NPpeobpasoBaHnsa Hapg CUrHamnamu B 3NEKTPOHHbIX
yCTpOWCTBAX.

"eHepaTopbl rapMOHMYECKUX CUTHANoB. Buapl reHepaTopos.

MpuHUMNbI cTabunusauns 4acToTbl U amnnTyabl.

TpaH3UCTOPHbIN KO,

Jlornueckne pyHKUNN U UX MUHUMU3ALMS.

®yHKUMOHanNbHbIE reHepaTopbl

CneunanuanpoBaHHble reHepaTopbl

Lindposble curHansl n LMdpoBble CXeMb!

CoBpeMeHHble 6a30Bble arieMeHTbl LMPOBOM TEXHUKN

OnemeHTbl 6yneson anrebpbl n MJINC

Tpurrepsl

CuéTumkm

Pernctpsbl

OnepaTuBHasa NaMsTb MUKPOMPOLIECCOPOB

ApudmeTnyeckme ycTporcTsea.

CymmaTopsl

MynbTunnexkcopbl 1 4eMYNbTUNIEKCOPbI

CxeMOTexHuKa 3anoMUHAOLLNX YCTPONCTB

LudpoaHanorosele npeobpasoBaTenu

AHanoro-umdposble npeobpasosatenu (ALIM)

MwukponpoLeccopHas cuctema

CTpykTypa 1 napameTpbl MUKponpoLeccopa

Arduino 1 ero KrnoHbl

YcTponcteo Arduino

Oatumkm ansa Arduino

MpepbiBaTENU NEPEMEHHOIO TOKA Ha TUPUCTOPAX U CUMUCTOPaX

KritoueBon npuHUUN paboTbl CUMOBbLIX 3NIEMEHTOB

MpeobpasoBaTtenu nocTosiHHoro HanpshxeHmst AC-DC n DC-AC npeobpa3soBaTtenu
Mosbiwatowmn npeobpasoBarternb

NHBepTupytownii npeobpasoBaTtenb

MNpeobpasoatent Kyka

[MpsmoxonoBow npeobpasoBaTenb C pa3MarHMyMBatoLLen o6MoTKON
MonymocTtoBo npeobpasoBarernb

[lByXTaKTHbI nNpeobpasoBaTtenb

[MpoeKkTnpoBaHmne CUOBbLIX YCTPONCTB

Mporpammbl NPOEKTUPOBaHUST ANEKTPOHHBIX YCTPOWCTB



