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8. YuebBHbIM roa: 2026 - 2027 Cemectp(-bl): 5


mailto:kovalev@amm.vsu.ru

9. Llenu n 3apauv y4e6HON ANCLUUNIIUHDI:

Llenb ancumnnnunHel: cpopmmnpoBath y CTYAEHTOB OCHOBHbIE MOHATUS U OaTb

3HaHWS 3aKOHOB TEOPUM INEKTPUYECKUX Lenen n cxemMoTexHnkn. Metoapbl
aHanmsa NMMHENHbIX U HENMMHENHbIX Llenen B NepexogHOM N YCTaHOBMBLLEMCS
pexnumax, NPUHUMN OENCTBUS N XapaKTEPUCTUKN KOMNOHEHTOB W Y3510B
31IEKTPOHHOM annapaTtypbl, MeTobl X pacyeta. OCO6EHHOCTM aHanoroBowu,
CUNOBOWN M LNPPOBON INEKTPOHUKK. [NprnobpeTeHne KomneTeHunn,
HeobXxoaAnMbIX ANS U3ydeHUst cneumnanbHbIX OUCUNMNIIMH, TakuUX Kak
3I1EKTPOHHbLIE Npunbopbl 1 y3nsl IBM, apxutektypa 9BM,
TeNeKOMMYHUKaALNOHHbIE TEXHOSOMMKN, MEeTOAbl U YCTPONCTBA Nepeaadun u
0b6paboTkn nHhopmaumu.
CTyaeHTbl, ycnewHo npolweawne AaHHbli Kypc, OMKHbI:3HATb: 9SIEMEHTHYHO
6a3y aHanoroBown, CUITIOBOMN U LINPPOBOKN 3NEKTPOHMKN, NEPCNEKTUBDLI U
TEeHOEHUNN Pa3BUTUS SNTEKTPOHUKU, MPUHLMMN OENCTBUS N XapaKTEPUCTUKN
JoYHKLMOHASbHbIX Y3510B aHarnoroson, CUoBon 1 LMOPOBOWN 3NEKTPOHUKM,
NPUHLUMMbI NOCTPOEHUSI NPOCTENLLNX MaTeEMaTUYECKNX Moaenen
3NEKTPOHHbIX KOMMOHEHTOB.
YMETb: NPUMEHATb NepeYnCrieHHble CBEAEHNSA AN NPaKTUYeCKOU
pa3paboTKM IAMEKTPOHHbLIX CXEM, NPUMEHSATb LUMPOKO PacnpoCTpPaHEHHbIE
aBTOMaTU3NPOBAHHbIE CUCTEMbI MPOEKTUPOBAHNSA SNEKTPOHHbLIX NPNBGOPOB 1
y3noB. PaccunTbiBaTb NapamMeTpbl 3M1EKTPOHHbBIX NPUBOPOB Mo NX
XapakTepucTukam, Npon3BoanTb pas3paboTKy NPOCTENLLUX YCUNUTENEN,
reHepaTopoB, CTabmMnNM3aTopoB 1 NpeobpasoBaTenemn aNeKTPUYeCcKnx
CcUrHarsos.
BJIQJICTh. HABBIKAMH PabOTHl C IIUPOKO PACIPOCTPAHEHHBIM HHCTPYMEHTApUEM U
aNrOpUTMaMHM pacyéra DJIJIEKTPOHHBIX cxeM. I[lpuémaMu HaAXOXKIAEHUS THUIIOBBIX
CXEMOTCXHUYCCKUX pemeHHﬁ B 6OJ'IGG CJIOXKHBIX IIPHUHOUIIMAJIBHBIX J3JICKTPHYCCKUX
CXEMax CJIOKHBIX TPHUOOPOB.

10. MecTo yyebHOM AncuunuHbI B cTpykType OOI:

JucuumuimHa OTHOCHUTCS K Oa3oBoi yactu Oioka bl. Jlns ycmemrHOro ocBOCHUS
HCO6XOI[I/IMO MNpCABAPUTCIIBHOC N3YUCHHUC CIICAYIOIMNUX NUCHHUIIINH: 3JICKTPOTCXHUKA,
anre6pa, MATEMATHYCCKaAsA JIOTHMKA KU TCOPHA aJIT'OPUTMOB.

11. KomneteHumn oOGyuarwuwerocs, ¢opmmpyemMmble B pe3ynbTaTe OCBOEHUA
OUCLMUMINUHDbI:

Kog HassaHuve Kog(bl) | NHaukaTop(bl) lMnaHupyemble
KoMneTeHunn pesynbtatbl 06y4YeHus
CnocobeH OriK-4.9
Orl1K-4 npumeHsaTb J[lormkeH 3HaTb 3HaTb: OcHoBOMNoONarawlumMe NpuHL

Heobxoaumble OCHOBoOMoNararowme paboTbl ANIEMEHTOB U (PYHKLMOHAN

domsnyeckme NPUHUMNBI paboThbl Y3I10B 3M1EKTPOHHOW annapaTypbl Cj

3aKOHbI U MOaenu 3N1IEMEHTOB U 3aWmTbl MHopMmaLmm;

ans dYHKLUMOHANbHbIX YMeTb: NPUMEHSATL HEOOXoaUMbIE
y3I10B 3M1EKTPOHHOM dom3nyeckme 3akoHbl U Moaenu
annapartypbl ANEKTPOHUKM AN1s pelleHuns 3agaq




Kog, w Hassatmwe

Kog, » HassaHWe WHOMKaTopa

3HEHWA, YMEHWA, HEBbIKN

KOMMETEHLMM KOMMETEHLMM
peleHna 3ana4 CPEACTE SaMTE npodece MOHANEHOW LEATENEHOCTH;
NpoEcCHOHANEHOW | MHGIOPMALLAN, BrageTh: HaBbIKAMKA NPUMEHEHWA HEDDXOOUMbIX
OERTENBHOCTH; (DU3NYECKHNX 3AKOHOE, NPOMPaMMHOIC 0BECNEYEHUA U

MOAENEd B 3NEKTPOHWKE ANA PELWEHWA 33784
npodece MOHANEHON LERTENEHOCTH;

OMNK-4 CnocoSen

ONK-4 10 JomkeH 3HaTE

NPHMEHATE MPWHLMNE! PaGoThI 3NEMEHTOB

HEOBXogMMBIE W OYHKLMOHANBHEIX Y3M08

DHIMYECKIME 33KOHB! | 3NSKTPOHHOW aNNapaTyph 3HAET NPUHLMNGI pAGOTEl 3MNSMEHTOB W

M MOZEnK Ana DYHKLMOHANBHED Y3MN0B 3MNEKTPOHHON anNapaTypsl
pelueHns 3anaq

npodies cHoHANEHOW

[EATENEHOCTH

QMK-4 Cnocobed OMKE-4.11 Jom#eH sHaTe

NPMMEHATE THMOBLIE CXEMOTEXHUYECKIE

HEOGXogMMbIE PELIEHWA OCHOBHBIX Y3MOB 1

IMIMHECKME 3aKOHE! | BIOKDE 3MENTPOHHOR IHAET TUNOBLIE CXEMOTEXHHYECKWE PELLEHWA OCHOBHBIX
M MOZEenW ANA annapaTypel YINOoE 1 Dnokos SJ'I'BWI'DDHHOﬁ annapaTypel
pelueHns 3anaq

npodhes cuoHaNsHoN

[EATENEHOCTH

OMNK-4 CnocoSen

ONK-4_12 Oomkex yMeETE

NpHMEHATE paboTaTh ¢ COBPEMEHHDR

HeoGxXoguMBle aNeMEHTHOM Gasoi

rIvHec KME 3aK0HR anem'poﬂﬂnﬁ annapaTtypel YmeeT paboTath © L‘.OBP'BMEHHOMU anemeHTHOR Daszon
W MOAENK ANA SMEKTPOHHON annaparypb

pelleHnA 2a0a4

npodies cHoHANEHOW

AEATENLHOCTH

ONK-4 Cnocoben ONK-4_13 Oomeex yMeTs

MPHMEHATE WCMONb3I0BATs CTaHAapTHLIE

HeoGXogMMble METOAL M CpeacTEa

DHIMYECKIE 33K0HE | NPOEKTMPOBAHWA LWpoBL: ¥YMEET MCMOMNbI0BaTL CTAHAAPTHLIE METOLLI M CPEACTES
W MOZEnK Ana Y308 W YETROHCTE NPOSKTWPOSaHUA LWDPOBEIX YaNoE U YCTPONCTE
peleHna anaq

npodies cHoHANEHOW

AEATENBHOCTH

QMK-4 Cnocobed OMKE-4_14 Jom#eH BNagets

MPHMEHATE HABGLIKAMMW NCMONEI0BAHWA

reabxapumeS COBPEMEHHON MIMEPHTENEHON BnageeT HABLIKAMK WCNONE30BaHWA COBDEMEHHOH
DMIMIECKNE 3AKOHE! | ANNApaTYPs! NpH M3MEPUTENEHON SMNNAPATYPE! NPW SKENEPUMEHTANEHOM
¥ MOAEMA AnA SKCNEPMMEHTANEHOM . MCCNER0BEHAN SNEKTPCHHOW annapaTypel

peleHna anaq WCCMEAOBAHWMA 3MEKTPOHHON

npodieccUOHANEHOW | annaparypel

AEATENBHOCTH

OMNK-4 CnocoSen

OMNK-4_15 JonmxeH BNageTs

BriageeT HABLIKAMA YTEHUA NPWHLMMAANEHBE CXEM,




Kog, w Hassatmwe

Kog, » HassaHWe WHOMKaTopa

3HEHWA, YMEHWA, HEBbIKN

KOMMETEHLMM KOMMETEHLMM

NPHMEHATE HEBbIKAMM YTEHWA MOCTPOEHWA BPEMEHHEIX guarpamm paboTol yana,
HEOGXogMMBIE MPYHLMNMATNBHEIX CXEM, YCTPOWCTEA N0 KOMMMEKTY SOKYMEHTALIM
(DUINECKIME 3EKOHE! | MOCTPOEHMA BPEMEHHBIX

W MOJENK AnA Awarpasas paboTe yana,

pelueHns 3anaq YCTPOHC TBA MO KOMMNEXTY

npodiecCUOHANBHON | SoKyMEHTALMK

ASATENLHOCTH

QOMNK-4 Cnocoben

OMNK-4.17 dom#eH yMeTe

YMEET aHANH3UPOBATE M CHHTESWPOBATL 3NEKTROHHLIE
CXEMBI

NPHMEHATE AHENWINPOBETE W
HEOGXO,IJ,HMhIE CHUHTE3IWPOBATE 3NEXTPOHHBIE
PHIMMNECKE 33K0HE | cxembd

W MOZENK ANA

pewenHnA 3ana4

npodhes cuoHaNsHoN

ASATENBHOCTH

12. 0D beM OUCLMITNMHLI B 3a4eTHLIX e[WHMLAaX Yac:
4144

DopMa MPOMEXYTOUHO ATTECTALIMM:

3K3ameH

13. TpyQoeMKOCTE MO BHAAaM y4ebHoH paboTkl
Bug yyebuon paboTwl Cemectp 5 | Beero
AyOMTOPHEIE 33HATHA 68 68
JIEsUMOHHEIE 33HATHA 3 3
MNpaskTMYECKMe 33HATHA 0 [1]
JlabopaTopHele 3aHATHA 3 34
CamocToATENEHARA paboTa 40 40
Kypcosan pabota 0 1]
MpoMexyTOYHaA aTTecTauuAa | 0 1]
Yackl Ha KOHTPONL 36 36
Becero 144 144

13.1. CogepwaHHe QUCLMNITHHL

Ne HaumerosaHue
nn__ | pasnena QMCUMIMHL

CopepwaHwe pazgena
AWCLMNITHG]

Peanuzauma pasfena QW LHMTHHL
MOMOLLED oHNaiH-kypea, 3YMK

JleKumm

1
11 Beegetne

ODwwme NoHATHA o0
INEKTPOHUKE W
CHEMOTEXHWKA. 0GR
0830p OCHOBHBIX
NDUMEHEH .

https://edu. vsu.m/course/view phpTid=15634

3NEeKTPOHHBbIE
KNiac cM4EecKne npuBopsl

SNEXTPOBAKYYMHLIE Namnbl,
rasopaspAgHsIe W
KEMOTPOHHBIE NPWGOPBI.
COnpegenexnA, obsop,
08NaCT NPUMEHEHWA.

https://edu. vsu.m/course/view phpTid=15634

MomynpoBoaHWKOBLIE
npuGope

MonynposagHWEN U nx
CBOCTEA.
MonynposooHWEDBLIE
Auogol. TpaHIucTopsl.
TwpwcTOpR.
KomBSuHWpoBaHHbIS
TpaHsMe Topbl. OOnacTv
NpMMEHEHWA
NONYNpoOSOOHUKOBBIX
npuSopoe.

https://edu. vsu.m/course/view phpTid=15634

MonynNpoBoAHNKOBEIE
BLINPAMWTENK

ObwWan cTpysTypa
BLINPAMUTENEH.

hitps://edu. vsum/course/view phpTid=15634




Me
nn

HaumerosaHue
pa3fena JuCLUMNIHHS

CopepwaHwe pazoena

[MCLIANMMHE]

PeanuzaluA pasaena JUCLWMTHHL C
MOMOLLH OHNaRH-Kypea, IYMK

O aHONOMYNEQA0IHBIA
ooHOMasHLIA
BLINPAMMTENG.
DeyxnonynepuogHse
BLINDAMMTENH.
TpexdasHbie n
MHOrod&EIHsE
BLINPAMMTENH.
YnpaensAeMole
BLINDAMMTENH Ha

THPWC TOPEX, BRINDAMMUTENH
Ha MOM-TpansncTopax.
CrnasvBaime dunsTpsl.

YeounuTenu
ANEKTPHMECKNX
CHIHANCE

OCHOBHBLIE CNPEeaeneHns n
KAPAKTEPUE THEW
yeunuTenedn. O6paTtHan
CEASh B YCHMUTEAX.
DuHammeckne
KAPAKTEPUE THEW
yeunMTenen. NpuHLMn
paboThl YCUNWTENA.
Onpenenexune paboyei
ToMEN. Pexumbl paboThl
younuTenA. Ctabunuzayma
nonoweHnA patoyel ToukK
yeunuTenAa. OcobedHocTi
CHEM BKMIOYEHWA

TPaH3IWC TOPOB B
YCHMMTENLHOM Kackage:
Bhix0aHOM KAcKan,
YCHMMTENA.
MeorokackagHble
YCHNMTENW. MMIyNbCHbIE:
YCHMMTENW. YCHNUTENM
NOCTORHHONC TOKE.
ONEpaLMOHHLIE YT ANUTEMK.

https://edu. vsu.m/course/view phpTid=15634

MpweMHO-yCMNUTENLHAR
annaparypa

THNOoBbLIE CXEMbI
PELHMONPHEMHEX YE TPOHCTE.
OCHOBHBIE Yankl NPWEMHHMKS
NPAMOrD YCHNEHWA 1
cyNepreTepoamHa.

hitps://edu. vsum/course/view phpTid=15634

Mepegammem
PaQWMOC MTHANDE.

(OD30p OCHOBHBIX CXEM
paguonepeaatwmMx
YCTPORCTE. Hopaabd 1

CTAHZApPTL Ha
SNEXTPOMETHITHbIE

WAy SEHNA.
MemgyHapogHLM ©ons
INEKTPOCERSM ¥ 10
DETNEAMEHT.

hitps://edu. vsum/course/view phpTid=15634

MNpectpasosatenn
ANEKTPHMECKNX
CHIHANCE

Knaccwdwmrkaywa
npeofpasosaTensi.
DaTumkn —
npeobpasosaTeny He
ANSKTPUYES KX BENWYMH B
ANESKTPUYET KHE.
Nepexnioyaren«
NOCTOAHHOND TOKA.
Nepexnioyarend
nepemeHHoro Toka. Kpatm
ofizop ocobeHHOC TER
NONYNPoOBOSHWKDE K1
NacCHBHLIX 3NEMEHTOE

https://edu. vsu.m/course/view phpTid=15634




Me
nn

HaumexnoeaHwe
pasaena QMCLMNIMHLL

Cogep#aHue pazoena
[AMCLMNIAHG

Peanuzauna pazgena QUCLMMIMHE C
NOMOLLILHD OHNalH-kypea, 3YMK

CHMNOBOA BbICOKOUYSE TOTHON
SNEKTPOHMKK.

HMmynboHan TEXHWKE

DNEKTPUUECKAE WMNYNbCHI W
HX NAPAMETDEL.
HHTErpUpyowme n
AubdepeHLMPYIoLME LEMW.
MK 3308w
PereHepaTWBHbIE
HMMNYNEBCHEIE YETPORCTES.

https://edu.vsurw/conrse/view phplid=15634

CHNOBaR 3NeKTPOHKUES

MpepbisaTeni NepeMEHHOD
TOKA HA THPUCTOPEX W
CUMMCTOpaxX. Knioyesow
NPMHLAN paGoThl CHNCBLEX
INEMEHTDS.
MNpeobpasosaTenm
NOCTOAHHOTD HANPAKEHWA.
MpeobpasosaTtens Kyka.
LEy TaKTHLM
npeobpasosaTent.
MpoeKTHPOBAHWE CUNOBHIX
YCTPOMCTE.

https://edu.vsuru/conrse/view . phpTid=15634

LiwbpoBwie yoTpoNCTEa

Norvieckue 3NeMeHTE.
Tpwimepsl Ha Dase
NOTM4ECKAY INEMEHTOB.
CYETUMK W pEMCTDRI.
WndppaTopkl 1
Jewnparopel.
Cymmaropsl. LLAM w ALIM.
OB30p TEXHONOMAH
u3roToBneHnA MC,
GhICTpOOEAC TEME
MHKDOCXEM.

https://edu.vsurw/conrse/view phplid=15634

1.12

Muxponpoles cophl

MukponpoyeccopHan
cucTema. CTpyKTypa U
napameTpsl
MWKDONPOLELCOPOE.
S5TM32; ESP32. Arduino
EM0 KNOHE, YCTPONCTED
Arduino. JaTuakw ana
Arduino.

https://edu.vsurw/conrse/view phplid=15634

NafGopatopHble paboThl

NonynpoBOAHWKDBEIE
npMGope

MonynpoBogHUKDELIE
NpUBOPE! AMA WCTOMHUKDB
MWTEHWA NOCTORHHOTD TOKA

https://edu.vsuru/conrse/view . phpTid=15634

22

MonynpoBogHUKDELIE
B&INPAMUTENM

MpMHUMN ASACTBAA W
CEOACTE QOHOMaIHLIX U
TpexasHbix
BhINPAMMTENEH.
CxemoTexXHHER
BLINPAMMTENEN, MYTIBCALMK.

https://edu.vsurw/conrse/view phplid=15634

23

¥NpasnaeMsIn
BLINPAMUTENL

May4etmue yeTponcTEa 1
NPHHLANGE QEACTENA
YNPEENAEMOro
BLINPAMWTENRA.
CXeMOTEXHHES
YNPaENASMbX
BLINPAMMTENEN.

https://edu.vsurw/conrse/view phplid=15634

24

Lindposan

CHEMOTEXHWEE.

Hecnenosanne paboTel
norv4ecEnx anemedTes TT1

https://edu.vsurw/conrse/view phplid=15634




MNe HauMeHoBaHWe Cogep#aHue pazoena FPeanu3auuA pazgena QUCLWITHMHE ©

nn pasnena QuCUWNIMHL | JWCLMNIMHL! NOMOLLILHD OHNalH-kypea, 3YMK
M KMOM cepui.

25 | MurpokoHTpONnEpS! MNporpamMmnposadine https://edu.vsuru/conrse/view . phpTid=15634
Arduino W STM32.

13.2. Temb! (pasgens) AHCUMNIHHEI K BHOLI 3aHATHR

Ne HavmeHoBaHWE TEMEI Nerynorrsle  Mpaktweecswe  NaGopatopHeie CamocTosATensHan Boero
n/n (pasnena) ZAHATHA SAHATHA ZAHATHA patoTa
1 Beegexwne 4 4
2 3NexTPOHHBbIE KNACCHYECKHe 4 4
npuSops
3 MonynpoBogHWKDBLIE 4 5 4 13
npuSops
4 Monynposogrmkossie 4 5 4 13
BBINPAMHTENA
S YewnwTenw snexTpuueck 4 4 8
CMrHanos
L MprEMHO-YCUNMTENBHAR 4 4 8
annaparypa
7
MepenaTyuky paauoc iIHaNoE 4 2 [
8
MpeobpasosaTenu 6 2 i
9
HMmnynscHan TexHWka 4 2 [
10
CunoBas INeKTpoHMKa 8 5 2 14
11
Undhpossie yeTpoHcTEa a8 9 4 1
12
Murponpoleccopel 16 12 10 33
Becero 24 0 24 40 144

14, MeTogHYecKHe YEa3aHWA AnA obyYaruMEca No 0CBOSHHHD JHCLHNNMHBI

K naGoparcpHLIM 3aHATUAM CTYAEHTEI GOMKHE! MSYYWTE TEOPETHHYEC KA MaTepMan npegmeTHo oGnacm. ns
YCMNELWHOMD OC BOEHHA QUCLMNMHHLI PEKOMEHIYETCA CHETEMATHYECKAR NOATOTOBKA K BEHINOMHEHWID NPaKTHYET KX
3303HWA, 8 TAKKE CAaMOCTOATENLHAA paboTa 00y4atWEerocs, KOTopan NPEAYCMETPMBAET NOATOTOSKY K PyOeHbIM
aTTecTaUMAM W M3YHEHNE JONCNHWTENLHOW NMTEPATYPR! N BONPOCEM GWCLMNIMHGL.

15. NepeyeHb OCHOBHOM H [ONONHKTENBHOW NMTEPATYP LI, PECYPCOB HHTEPHET, HEOBXOAHMbIX ANA

OCBOEHHA QHCLMMNMHHE

a) OcHOBHARA NWTEpaTypa

Menin | McTodHm

1. 3yes, C. A JNEKTPOHMEA W CXEMOTEXHMKA: KOHCMEKT nekumd [ C. A 3yes; BopoHSwcKMA
rocyAapcTBEHHLIA yHMBEPCHTET. — Bopores: Megatenccrm gom By, 2019, — 384 ¢. — Pexam GoCTyna:
hitpsledu.vsu.rnw/'courselview php?id=15634




2 3yes, C. A INEKTPOHMKA W CXEMOTEXHWEE: yuebHoe nocobie no nposeaeH nabopaTopHex pabot [ C.
A 3yes; BOpOHEXCKMA rOCYAAPCTEBEHHBIA YHUBEPCWUTET. — BopoHew: ManaTenscewid gosm BIY, 2020, —

304 c. — Penwam gocTyna: https edu. vesu ruw/'coursefview.php7id=15634

3 3yes C. A COOpPHWK 33034 N0 3NEKTPOTEXHUKE, ANEXTPOHWEE W CxXeMOTexXHMKE | C. A Jyes; BopoHemt s
rocyaapCTBEHHEIN YHUBEPCUTET. — BopoHew: MapaTensckui gom BMY, 2021. — 192 ¢. — PexuM 0ocTyna:

https:iedu. vsu ru/coursefview php¥id=15634

6} NononHUTENBHAR NUTEpaTYpa

Nen/n | McTouHmg

1. Manwit, A B. CxeMOTEXHWKA 3NEKTPOHHBIX CpeacTs | yuebtoe nocobue [ A B. Manwi, A B. Casxko, ET.
3amKoe ; KOWHLIA (hegepantHei YHUBEPCMTET, MHKNEHE PHO-TEXHONOMMYECKAN BKageEMKUA. — TaraHpor
HOwHEIM (egepantHLif yHneepeuTeT, 2016, — 95 ¢. — YHHBEpCUTETCKaA DENMOTERE OHNEMH
INEKTPOHHOGMENMOTEUHAR CMCTEMA. — PEXKMM JocTyna:

https /ibiblioclub.rwindex_php? page=bock_view_red&book_id=493263

2 CyxaHoga, H.B. OCHOBbI 3NEKTPOHUEM M LkdbpoBol cxemoTexHuEM - yyebhoe nocobue / HB. CyxaHoea ;
BOpPOHEME KA MOCYZAPCTEEHHLIA YHNBEPCUTET MHAXEHEPHEIX TEXHONOMA. — Bopoxex | BopoHeme ki
roCY4apCTEEHHLIR YHUBEPCHTET MHMEHEDHLD TEXHONOMMA, 2017. — 97 ¢. — YHHBEPCUTETCKAR
GUBNMOTEXA OHMENH © 3NEKTPOHHO-GUGNMOTEYHAA CMCTEMA. — PEwMmMm 0oCTyNa -

https Aibiblioclub.rwindex_php? page=book_view_red&book_id=452032

3 Boposozoe, A M. OcHOBBI 3NEKTPOHWEN - yuebHoe nocobue | A M. Bogosoaos. — 2-e uan. — Mocksa |
Bonorga : Magpa-WMHmexrepwa, 2019, — 141 ¢. — YHMBEpCHTETCKan GnONMoTERa OHN@MH :
3INEKTPOHHO-ONONMOTEYHaR cHeTEMA. — Penm gocTyna -

hittps biblioclub.rwindex php?page=book_view red8&book_id=564844

4. Hoeowmnos, O. . 3nexkTpoTexHUKa W 3NesTpoHmMKa: Yuebuuk [ O. IN. Hosowwnoe. — M. : Fapgapsi,
2008. — 653 c.

a. BricTpos, K. A INEKTPOHHBIE LIENW 1 MUKDOC XEMOTEXHHKR: Yuebuug / K0A Brictpos, M. T

B. MupoHerko. — Mockea | Boicwan wrona, 2002, — 384 c.

T. Nosryx, B. M. 3nekTpoTExXHUEa W 3NEKTPOHMEA: Yuebnoe nocobue: B 2-xu. Y. 1/ B M. JoeryH. —
Kpacromper: MINL KT TY, 2006. — 270 ¢c.

a. Hosryw, B. IN. 3nekTpoTexHMEa W 3NEKTPOHMEE:. Y4ebnoe nocobue: B 2-x v Y. 2/ B. IN. JosryH. —
Kpacroaper: MOL KTTY, 2006. — 252 ¢.

af UWlyka, A A InexTporvia: Yuyebuoe nocobue /A A Ullyka; nog pea. npode. A C. Cvroea.

Cankr-Netepbypr : BXB-Netepbypr, 2005, — 800 ¢.

B) MHdopmayMoHHpE SNeXTPoHHO-00pa3oBaTenbHbIE PECyYpChl:

Nen/n | MeTouHme

1. www lib.vsu.ru — 3HE BI'Y

16. MepeuyeHb yuyebHO-METOAMYECKOrD 0GECNEYEHHA ANA CAMOCTOATENLHON paBoThl

Me nin HeTouHmng

1. 1 Mporpamma eHavana snexkTpoHuEM: . [3NEXTPOHHEIM pecype]. — Pexiam qocTyna :
https-/iwaw_softportal com/software-12305-nachala-elektroniki_himl

17. OGpazoBaTeNbHbIE TEXHOMOTHH, HCMONB3YEMbIE NPH PEANM3ALHM Y4eGHOR QUCLMNNHHEL, BENHYAA
OMCTaHUWOHHbIE oDpasoBaTenbHble TeEXHoONOrHK (QOT), snexTpoHnoe obyvenue (30), cMewanHoe
obyyeHne):

CircuitMaker (Student version)

18. MaTepHanbHO-TEXHHYECKOE ODECNEYEHHE OHCLHNNHHBI:

NEKYMOHHAR 8yAMTOPMA, OCHALLEHHAA BIWLEONPOSKTOPOM; KOMNEIOTEPHBLIA KNace ANS NpoBefeHA NabopaTopHeIx
33HATHH, OCHALLEHHBE NPOFPAMMHLIM 0GECNEYEHHEM B BWIS MAaTEMATHYECKOTD NakeTa CircuitMaker (Student
Version).




19. OueHOYHBbIE CPEACTBA ONA NPOBENEHNS TEKYILEN H NPOMEKYTOUHOR ATTECTALMA

MopALOK CUEHKM OCBOEHWA oByYAIWMMICA Y4eBHONo MaTEpUana ONpPegenAcTCA COOEPMAHUEM CNELYHLLVX
Pa3AENos SUCLMANITMHGL

He
nin

Paznens! QWCLWNNAHLL (MOIYNKH) Kop,

FOMIMETEHLHH

OnK-4

SNEXTPOHHBIE KIACCHYEC KUE
npuSopk MonynposoaHUKOBLIE
npuSopk MNonynpoBogHUKOBLIE
BEINDAMUTENH

YCUNMTENW 3NEKTPHYEC KUK CUrHaNos
MNprEMHO-yCMNMTENBLHAA
annaparypa lNepegaT4mgm
pagwocurHanos Mpeobpaszosatenn
HMmnynbeHaA TexHuka Cunosan
anexTpotMka Lndpoewe yoTpoRcTaa
Murponpoyeccopel

BesggHWe, INEKTPOHHBIE OnK-11
KIACcC WYECKWE Npndopb

BesggHWe, INEKTPOHHBIE Onk-11

KIACCHYECKHE NPHBopE

MposexyTouHan aTTecTayua
DopMa KOHTPONA - 3a4eT
OUEHOMHBIE CPEACTEA ANA NPOMENYTOMHON TTECTALIMK

Kog OueHOUHbIE CpeacTEa

MHOWKETOpa AR TERYLYER
ATTECTALMK

OnK-4.7 MpakTuueckie
sagaHuA 1-3 TecToBbie
sanaHuA 1-5

OnK-11.1

MNpakTmyec ke 3agaHdna
1-3 TecToEbIE 330aHKA
1-5

OnK-11.2 MNpakTiyec kMe sagaHins
1-3 TecToEbIE 330aHKA

1-5

[NA 0YEeHUBAHWA PEIYNETATOR 0GYYEHWA HA IKIAMEHE WMCMNONE3YIOTCHA CNEAYIOWWE NOKAIATENH | BNageHve

MOHATHIHBIM ANMAPATOM AAHHOW 0BNacTH HAYKK (TEOPETWYECKUMI OCHOBAMM JMCLIWNNMHLI), ¢NocoBHOC T

WNMKCTPUPOSATE OTBET NPUMEDAMI, DAKTAMM, AEHHBIMW HAYYHED WCCNENOBAHWA, NPMMEHATE TEOPETUUECKIE

SHAHWHA JNA PELLEHWA NPaKTUMECKNK 33484 ONPERENEHNA DCHOBHLIX WHDOPMALMOHHEIX XEPaKTEPHE THK

ONpefeneHa OCHOBHBIX XAPAKTEPUCTIHE LIENEN W 3MEKTPOHHLIX NpMGopos.

COOTHOWEHWE NOK33ATENSH, KDUTEDMES W WKANLI OLEHWBAHWA PE3YNETATOB 0GYYEHHA.

KpWTepHi oueHUBaHHA
KOMMETEHLMIA

KOMOETEHLMA

YpoBeHb COPMHPOBEHHOCTH

LWkana cueHoK

ChhopMUpOBAHHEIE SHAHWA O
DYHOAMEHTANLHED MO NOMEHWAX
SNEKTPOHMEM M CXEMOTEXHWKA.
ChopMUpOBAHHDE YMEHWE
fOpPMANA30BATE 334AUM 3HANW3A W
CHHTE33 SNEKTPOHHBIX CHEM W
npuiopos. ChopMUapoEaHE HABEIKNA
AHANWIA 2ANEY CHXEMOTEXHHEKM,
MonHocTe OTESUAST HA
OONONHATENEHLIE BONpPOCE!

MoBBIWEHHLIM YPOBEHE

OTNK4HD

ChopMUPOEAHHEIS SHAHMWA, HO
COASPMELYHME OTASNEHEE NpoSenk
NPEACTAENEHHA O YHASMEHT ANbHEIX
NONOXEHWAX O GYHOSMEHTANEHRX

Ba30BeIA ypoBEHE

Xopowwo




MONOWEHWUAX AMEKTDOHHKA W
CHEMOTEXHUKN. ChopMUpOBaHHOS
YMEHWE, HO COOSPMALYEE OTOSNEHEIE
npoSenel, GopManWsoEaTE 3a0a4M
3HAMWE3 ¥ CHHTE33 SMNEXTPOHHEIX CHEM
W npubopos. ChopMUPOEaHE HABEIKA
BHANWI3 33034 CHemoTexHHEM. He
NONHEE OTESTE HE ACNONHATENEHEIS
BOMpOChL

OOyJamwLIcA BnageeT MoporoeLi YpoBEHE ¥ Q0BNeTEOPMTENBHD
P KWK 33MaHWA
OWCLUMNNWHE, cnot05eH NpUMEHATE
TEOPETHYECKWE IHAHWUA HA NPaKTUKE.
OOyUEHLLWICA, MOXET LABATE
HEMONHBIE OTBETH! HA
LONONHWTENEHEIE BONPOCHI.

OEYUaHLLWIACA LEMOHE TRHRYET - He yooBENeTBOPHTENEHD
OTpbIBOMHBIE, DparMEHTApHbIE
IHAHWA, JonyckaeT rpyDoie ownt
B NpeaMeTHON oBnacTi.

20 TUNOBbIE OYEHOMHBIE CPEACTEA W METOQHYECKHE MATEPHANE], ONPELENALME NPoUELYPbI OLEHHEAHHS

201 TeKywMA KOHTPONE YCNEBAEMOCTH

7] Dopwyna pacuETa yaCTOTH
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- BCTOTA S —————
o ”-U’*"""T o (R1+2°R2)C1

1. PaccunTaTe 3NEMEHTHI cxeMbl R1, Rz C W CKBAWHOC T reHepaTopa Ha Tanmepe KP10066M1 npu cnegyowpmx
YCNOBWAX. YaCToTa redepaum 30 000y, pabownin unkn 75%

2. PaccuyWTaTh 3NEMEHTRI CXEMbl R1, Rz, C1 M CHBAWHOL T NEHEpATOpa Ha TanMepe KP1006BM1 npu cnegymowpax
YCNOBWAX. YBCTOTa redepauwm 100 000y, paGoumi uwkn 25%

3. PaccuydTaTh 3NEMEHTRI CXeMbl R1, Rz, C1 M CHBAWHOL T NeHEpaTopa Ha TanMepe KP1006BM1 npu cnegyrowpax
YCNOBWAX. YBCTOTA redepauwi 3000y, paboumi wwkn 50%

OnK-4
3303aHHA OTKPLITOMD THNA
1.~ T 3T0 yCNoBHOe 0f03HaYeHWe
A) peancTopa
B) MHaQysTHBHOCTH
C) EMEOCTH
D) BonbTMETDA
2.1 T 3T0 ycnoBHOe 0D03HaYeHHe
A) peaucTopa
B) MHaQysTHBHOCTH
C) EMEOCTH
D) npegoxpaHMTEnA
3. "|‘ 3T0 YCNOBHOE 0003HAYEHHEe
A) peancTopa
B) MHOy¥THBHOCTH
C) EMEOCTH
D) npenoxpaHdTend




4, MY\ 3T0 yCNoBHOE 0003HaAYEeHWe
A) peaucTopa

B) MHaQysTHBHOCTH

C) EMEOCTH

D) BoNbTMETDA

5. —I— 3710 ycnoBHOR 0D03HAYEHHWE
BriGepuTe 0OMH MNW HECKOMNEKDS OTBETOR:
A) peaucTopa

B) amnepmeTpa

C) EMEOCTH

D) BonbTMETDA

6. =~ 310 ycnoBHoe 0603HaAMeHKE
BriGepuTe 0OMH MNW HECKOMNEKDS OTBETOR:
A) peancTopa

B) amnepmeTpa

C) EMEOCTH

D) BonbTMETDA

7. /. 310 ycnoBHoe 0603HaveHWe
A) BLKMOYATENA

B) amnepmeTpa

C) EMEOCTH

D) BoNbTMETDA

8. -+ 970 ycnoeHoe ofo3HadeHue

A) peaucTopa

B) amnepmeTpa

C) NepeMeHHOMD Pe3McTopa

D) NnepeMeHHOre KoHOeHCaTopa

9. @ 3T0 YyCNoBHOE 0D03HaAYeHHe
A) COEOHHEHWA NPOBGO0E

B) p-n-p TpaH3ucTopa

C) nepeMeHHOM0 pesucTopa

D) n-p-n TpaH3MCcTOpa

10. "~ 370 yCNoBHOE 0003HAYEHHE
A) peaucTopa

B) MHaQysTHBHOCTH

C) EMEOCTH

D) KHOMKKA

11. F 310 ycnoeuoe obo3HaAYSHHE
A) peaucTopa

B) MHOy¥THBHOCTH

C) KOHASHCATOD NONAPHLM

D) KHOMKKA

12. 1F 370 ycnoBHOe 0D03HAYEHHe
A) peancTopa

B) MHOy¥THBHOCTH

C) ransBaHWyeckoro ANeMeHTa

D) EMEDCTH

13. < 370 ycnoeHoe ofo3HaveHne
A) DBWraTenA

B) MHaQysTHBHOCTH

C) EMEOCTH

D) KHOMKKA

14. < 310 ycnoeHoe 0BG0IHAYEHHE
A) peancTopa

B) MHaQysTHBHOCTH

C) EMEOCTH

D) Namnel HaKanNMBaHWA

15. i 310 ycnoeHoe 0G03HAYECHHE
A) peaucTopa

B) Barapen 3neMeHToR

C) EMEOCTH

D) KHONKKA



16,4 310 YCNoBHOE 0003HaAYEHHE

A) cOSOMHEHWA NPOBOOOE

B) p-n-p TpaHancTopa

C) NepemMeHHoro peanctopa

D) nep-n TpaHsncTopa

3a0aHnA 3BKPLITOMD THNA

1. KaK BbIMMAQMT YCNOBHOE 0003HaAYeHWe OQHONEPEXOOHON0 TPaHIMCTOpa

2. KaK BbIMMAQAT YCNOBHOE 0003Ha4YeHWe ONepauMOHHOTO YCHITMTENA

3. KaK BLIrMAQAT YCNOBHOE 0003HAYEHHWE NONEBOro TPAHZWCTOPA C p-n NEPEX0OOoM

3anaHve ¢ pazsEpHYTLIM OTEETOM
UTo Ma3y4aeT INeKTPOHWKa?
OMMK-11 CnocoBex NpoBOAMTE 3KCNEPHMEHTLI N0 3a0aHHOM METOIMES W NPOH3IBeCTH 00paboTky ux
pesynsTaToB
3a0aHnA OTHPRITOMD THNA

Hawoe HanpAMeHHE NOKAIHEET BOALTMETP PV, ecnu E=12 B, R0=2 Oma, R1=10 Om?

Hawoe HanpAmeHHe NoxvasuisaeT BoALTMETP PV, ecnn E=12 B, R0=4 Oma, R1=8 Om?

Hawoe HanpRMeHHe NoKa3HBaET BONLTMETP PV, ecan E=12 B, R0=1 Om, R1=11 Om?

Hawoe HanpAMeHHe NoKasuIBaeT BoALTMETP PV, ecan E=20 B, R0=2 Oma, R1=18 Om?

Hawoe HanpAweHHS NOKAIHESET BOALTMETP PV, ecnu E=15 B, R0=2 Oma, R1=13 Om?



E, H

[0
6. ::]_‘ HaMoH ToK NoxassiBaeT amnepmeTp PA, ecnu E=12 B, R0=2 Oma, R1=10 Om?
A1A
B)2A
CBA
D) 10 A

Hawo# ToK nokassisaeT amnepmetp PA, ecin E=12 B, R0=2 Oma, R1=4 Oma?

HawoH ToK nokassisaeT amnepmetp PA, ecin E=2 B, R0=1 Oma, R1=9 Om?

B)02A
C8A
D)10 A

lIJr. i
9. -\ﬂ)
A1A
B)2ZA
CBA

D) 10 A

HaMoH ToK NoxassiBaeT amnepmeTp PA, ecnu E=120 B, R0=2 Oma, R1=10 Om?

Hawo# Tox nonascmieaet amnepmerp PA, ecnn E=80 B, R0=2 Oma, R1=8 Om?

A TA

B)2A

CBA

D)10A

3a0aHNA 33KPLITOND TUNa

1. HapUCy#HTe CXeMy 3KCTIEDMMEHTANLHON NPOBEDKHA KO3DMDHLMEHTA YCHNEHMA ONEPALMOHHOTD

YCHITHTENA C OTPHLATENLHOK 0DPATHOM CBAILH).

2. HapucyiTe cXemy 3KCTIepMMEHTANLHON NPOBEPKM patoToCnocoGHOCTH R renepatopa.

3. HapMCyiTe CXeMy 3KCNEPMMEHTANLHON NPOBEDKA MAKDOCXEMb] MC34063 DC-DC npeoBpasosatena.
It

A

MC34063

]
8




330aHVe ¢ DABEPHYTEIM OTEETOM
MNpHEEOWTE EWO M MCTOYMHME OWMWGOK NPH 3KCNEDAMEHTANEHOH NOBEPKe MHKPOCXEME] MC34063 DC-DC

npeolpa3osaTena.
20.1.2 TecToBbIe 3a0aHHA
1. PaspaboTaiTe cxemy e4yBCTEMTENEHOM BONETMETPE:. OH SONKEH MMETE Zex= 1 MOM ¥ B YETHIPEX QHANA30HAX

0fEC NEYMBETE YYBLTEBMTENBHOCTL 0T 10 MB Ao 10 B. Mcnonb3yiTe W3MEPUTENHLIA NPUEOP ¢ PA3MAXOM WKANk 1
MA W ONEPEALMOHHLIA YCMMUTENL. Ecni noTpefyeTca, oTPEryNMDWTE CABMIM HAaNPXEHWA. MOACYNTANTE NOKA3aHMA
npnGopa Npw pasoMEHYTOM BX04E, ecnm: (8) lw=30 nA u (0) l.w=80 HA. MogyManTe O TOM, KEKME OMPAHMYEHMA
CMEAYET BBECTH, Y4TODH! NPEAOXPaHUTE NPUBOP OT NOBPEXAEHIA (HANPHMED, MOKHO OrPEHNYUTE BENMYMHY TOKA,
yTobkl OHa He NpeBbiwana 200% NoNHOMD Pa3Maxa WEANs), W 33LMTHTE BXOObI YCUMMTENA OT HANDITKEHWA,
KOTOPbIE BRIXOGAT 38 NPEAENG! MUTAIOLMX HANPAXEHWA. KaK Bol SyMaETe: NOJOWLET MK ANA BLICOKOUMIELAHC HEIX
WMIMEPEHMA CUTHEANDE HA3KDMD YpoEHA OF Tuna KP140YO67

2. PaspaboTaiTe cxXeMy YCUMWTENA 3BYKOBLIX YACTOT Ha ocHoge OY Tuna KP 14009, YeunuTens OOMKeH MMETh
cneayolMe xapakTepucTiin: K= 20 a6, Zgx= 10 vOm, Touka —3 A6 cooTBeTeTBYET YacToTe 20 Mu. Menonsawite
HEWHBEEPTURYIOLWLYID CXEMY, NPELYCMOTPUTE, YTOOL! CNad YCWNEHWA Ha HUIKMX YacToTax ocnalbnAn BNMAHWe
EXCHOMD HANPAKEHWA cABKra. PaspaGoTafTe cXeMy ¢ YYETOM TOTD, YTO BMWAHWE BXOAHOM TOKA CMELLEHWA HA
BRIXOJHOW COABWI OOMKHO GBTE MMHUMANEHLIM. YUTHTE, YTO METOYHWE CHIHANA NOEMHYEH YEDEe3 KOHOEHCATOp.

3. YCUnWTENKW MOLWHOETH SBYKOBLIX YECTOT HEKOTOPLIX (hMpM Ha BEPXHWX YacToTax BosDYW4AKTCA nasa
HAYWHAMLWENDCA ¢ 4acToThl 2 KMy (Touka +306 Ha XxapakTepucTHEE) HApacTaHWA yewneHwa +8 gblokTaea.
PazpaboTaiiTe npocTod RC-pUNsTP, KOTOPBLIA MOXHO GoIno Gk BKAKMWTE MEXILY NPEOYCHMMTENEM W YEUNKTENSM
LNA KOMNEHEALUMK Bo30ywneHua. Mpu Heobxonumos TH RC-bMnbTp MoXHO nocTpouTe Ha OY Tuna KP544Y01. Nna
npegycunuTena Zese=20 KOM, 8 ANA yeunuTena Zex=10 kOm.

4. OnepauWoHHbI YoMnWTENs Twna KP140%[0E wcnonb3yeTcR B KAYECTBE NPOCTOrD KOMMEPATODA © OJHAM
3AISMMEHHEIM BXO00M, T. . B KaYecTBE NETEKTOPA HYNEBOMD ypoBHA. Ha BTopoll BXOM, NOCTYNAET CHHYCOWOANBHEI
CcMHan © amnnuTygor 1 B (yactota 1 kly). Yemy pasHO HaNpAMEHWE HA BXOGE, KOTGA HENDAKEHWE HA BbIX0OLE
npoxcauT Yepes yposedb 0 B? MonowwTe, 4To cKOpOCTe HapacTaHwA cocTasnAeT 0,5 BiMkc, a HanpsseHwes
HACBILEHWA BRXOAA pasHo 13 B,

5. MpeacTasbTe TONBKD YTO PACCMOTREHHYED CXEMY B BWILE IKBUBANEHTHOND «YEPHOTD ALLWKEA» ¢ [EYMSA BbIBOgAMMN.
Kak ¢ noMOLLb 3Toro EYXNONMCHNKR NOCTPOUTE Y MNUTENL NOCTOAHHOTD TOKA ¢ Ko3MdUUKEHTOM younedna —107
Mowemy HENB3A COENATE YCUNWMTEMb NOCTOAHHOMD TOKa ¢ KosdwhuumeHToM yewnenwAa +107 (Moackaska: B
ONpPENENSHHOM [WANA30HE CONPOTMENEHWA WCTOUHMKA Cxema paboTasT Kak «33lEnNKas.) “Yemy paBeH sToT
OuanasoH? Kaxwe Mepbl, Ha Ball BIrNAL, MOTYT 30eCk NOMOYB T

20.2 NpomenyTouHaA aTTecTauHa

MepeyeHs BONPOCOE K IK3AMEHY:

PeancTope
KongeHcaTops

KaTyluku MHAYKTUBHOCTH M TPaHCOpMATODR
3aKoHbI NOCTOAHHOTD TOKA

1
2
3
4.
5. 3aKoHbl NEpeMEHHOr0 ToKa
6. p-nnepexoq
7. Buan guoaoe.

8. CneywanbHbie BMgL QMogos

9. BUNONAPHBIE TPAHIKWCTOPE

10. OpHonepexoaHbIE TREHIWE TODE

11. Moneewie TPAHIMCTOPLI

12_ IGBT TpaH3Wc Tophl

13, TupKcTophl

14, CuamucTopsl

15. OnTonaphbl WNH ONTROHL

16. YeunuTenu. Tunsl younuTensd

17. OCHOBHLIE XEPEKTEPIC THKK YCUMMTENERA
18. OfpaTHan cBA3L B YCANWTENAX

19. COcHOBHBIE PEXMMEI paboTl YCUNWTENSA
20. OwdihepeHUManEHLIR YOUITMTENE



21
. ONepaumoHHbIE YCUNUTENW
23
24
25
26.
27
28,
29
30
31
32

33
. BMNONAPHLIE 1 NOMNEBbIE TRAHIMC TOPEI.
35
36,
37
. XApAKTEPWCTHMEW, NAPAMETPHI, CXEMBl JAMELYEHWR, MPUMEDL! MPUMEHEHWA B 3NEKTPOHHBIX YCTPOACTBAX

39.

40.
41.
42
43,
. ONepaumoHHLIn younuTens. MNpumepol cxem Ha OY, BLINONHAKWMWE NWHERHLE npeofpasoBaHMA Hag

45,

46,
47.
45,
49
50.
51.
52
53
. 3nemeHT Oynesol anreGpo w MIMC
55
56,
57,
. OnepaTHBHAR NaMATE MUEDONDOLES COPOB
59
B0,
61
B2
B3
_ Aranoro-yudpossie npecbpasosarena (ALIM)
BS.
BE.
B7.
B&.
B9,
70.
T1.
T2
T3
T4
75
T6.
. MonymocToEol npecbpasoBarent
7a.
79.
80.

MHOroKaC KAHBIE YCUNUTENW

PeantHLIM onepaunoHHEIR YT UIMTEND

Knaccupukalma duneTpos

ARTWBHBIE RC-buneTpe

Pac4eT dmneTpos

PacuéT aktueHbx RC-bunsTpos

MeHepaTops! anekTprdeckin: konebarm

LC reneparopbl

RC-reHepaTtopsl

Ponb 3nekTpoHWKM NpK paspaboThe 1 SKCINYaTaLMM DH3NYES KMX YCTaHOBOK.
MNMpUMEPE! MMHEAHLIX M HENWHERHEN NPE0DPaI0BaHM CHIHANA B INEKTPOHHLN YCTPORC TEAX N3N KX
YCTAHOBOK.

MonynpoBCaHMKOBEIE QN0

TUPWCTOPB! M CUMWCTOPEL.
3NeMEeHTR! ONTO3NEKT POHWKA.
CBETOW3NYHaTENnN M POoTONPHEMHMEN.

DMIMEC KX YCTaHOBOK.

YCMNUTENM 3NEKTPU4ECKNX CUHAN08 Ha TPaHSMCTOPaX M ONEPALMOHHLEX YCWNWUTENAX. XapaKTepucTMEA W
NapameTpsl Yo ANUTEena.

(OGpaTHEIE CBASK B YCUNMWTENAX, BNMAHWE Baoe OC Ha CEOWCTEa YCUNUTENA.

OpraHusaywA PEXVMa NOKORA YT MNHTENEHOMD KacKaga.

TuNbl KACKAA08 W 3HANWI MX XADAKTEPUCTHE W MAPAMETDOS.

OKOHEWHEIE KECKSGE N PACYET SHEPTETHYECKIX CODTHOWEHHA B CXEME.

CHTHANAMM.
Mpumepkl cxem Ha OV, BLIMONHAIWWE HEMWHENHLIE NPeoOpas0BaHWA HEL CHMIHANAMKW B SNEKTPOHHLIX
YCTPORC TBEX.

MeHepaTopbl rApMOHWYECKWX CUMHANOE. BUas reHepaTopoB.

MpMHYMNE] CTAOMNWSALMA YACcTOThl M aMINHTYGL.

TpaHIMC TORHLIN KN,

Norayeckne dyHKLIAM W WX MUHUMA3IALIAR .

DYHELMOHANBHBIE TEHEDATOpPGI

CrneyuanusmposaHHbIe TEHepaTopel

Linhpossie curHans W UWHpOBHIE CXeMB

CoBpemerHbie Ga3080IE 3NEMEHTLI LIWDPOBON TEXHAKN

Tpumeps
CHETHHEM
PemcTped

APWDMETAYECKWE YCTPOC TEE.
CyMmMaTophl

MynbTUNNEKCOPE W ASMYNETHUNNEXEOPE
CxEMOTEXHWKE 3EMOMMHEILYMX YCTPONCTE
LndpoaHanoroswe npeobpasosarenn

MuKponpouetcopHan cueTeEMa

CTpy¥Typa v napaMeTpsl MUKpONpoUetcopa

Arduino v ero KnoHs

¥eTpoRcTeo Arduino

DOamawmem gna Arduing

MpepbBaTENY NEPEMEHHOTD TOKA HA THPUCTORAX W CHMWCTODAX
Kmto4eson NpuHUMN paboThl CHNoBLIX 3NEMEHTOE
MNpeocbpasceaTeny NOCTOAHHOMD HanpsokeHns AC-DC w DC-AC npecbpasosarenu
MoebiuaL NpeofpasosaTens

WHBEPTMPYHOWMA NpeobpasosaTent

MNpeocbpasceaTens Kyka

MpAmoxoaosof npeoSpazocBaTenk ¢ PaA3MArHUUMBAOWER oBMOTKON

[eyxTaKTHHI npeobpasosaTent
MpOEKTUPOBAHWE CHNOBLX YCTPOACTE
MporpaMmMel NPOSKTHROEAHWA SMNEKTPOHHLIX YCTPORCTE



