MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b1.B.JIB.05.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHHUIIINHBI

HWHdopManroHHas 3JCKTPOHKMKA
(Haumenosanue OUCYUNIUHbL)

10 HAMPaBJICHUIO MOATOTOBKH (CHEI[HATIBHOCTH )
11.03.04 DnexTpoHHKA U HAHOZJIEKTPOHUKA

HaIpaBJIEHHOCTH (TIPOdUIIB)
PobOoToTeXHMYECKUE CUCTEMBI

dopma o0ydeHHUs: OUHAs
I'ox nabopa: 2022
Ob6mas Tpynoemkoctsb: S3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPaM

Ceccust 2

®opma KOHTPOJIS | DK3aMeH Hroro
Bun 3ansiTuit
Jlekuun 4 4
JlaGopaTopHbIe 6 6
IIpakTrnueckue
PykoBoIICTBO: KypcoBblie paboThI (mpoektsi) / PT'P
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas pabota 10,35 10,35
CamocrosTenbHas paboTta 161 161
KoHTpons 8,65 8,65
Hroro 180 180
4 )

OOKYMEHT NOAnMCAH
ANEKTPOHHOW NOANUCHLIO

Ceptudpmkar: 0179E47B0048AF26BE4D0045198851C48C
Bnapeneuy; lWeBuoB AnekcaHap AnekcaHopoBuy
Hencteutenen: ¢ 09.11.2022 go 09.11.2023




Pabouyto mporpammy coctaBui(u):
TIOLICHT, OTCYTCTBYET, K.T.H [ mubuH E.C.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

oy OtcyTcTBYET

Peniensent

(Oondicnocmy, yueroe 36anue, cmenetsb, Qamunus U.0.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HaIpaBJIEHUs IOJAMOTOBKY (CIIELUaIbHOCTH)
11.03.04 DnexTpoHNKa U HAHORJIEKTPOHUKA

Cpok aeiicTBus padoueil nporpaMMbl IMCUMILVIMHBI 10 «31>» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acenannu kadenpsr
[TpombInIeHHAS JIEKTPOHUKA

(mpotokou 3acenanus Ne 1 ot «01» centsiops 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUTUHBI —(pOPMHUPOBAHUE Y CTYJCHTOB KOMIIETEHIIHHA, HEOOXOAUMBIX
JUIsl pa3paboTKM M OSKCIUTyaTallkd CPEACTB MH(POPMAIMOHHON S3JEKTPOHUKU g 00paboTKu
UH(OPMALIUH TSI TOCTIEAYIOIIET0 HCIIOIb30BaHMS B TPO(PECCUOHATBHOMN 1A TETbHOCTH.

2. Mecto nucuuminabl B cTpykrype OIIOIT BO

JIMCUMIUTMHBL M TMPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercs HaHHas JUCIUILIMHA!
JUCHUIUIMHA OTHOCUTCS K Onoky bl «/lucummumael (Mogynu)»yactb popMupyemas ydacTHUKaMU
00pa3oBaTebHBIX OTHOLIEHUH HaNpaBiIeHHs MoaAroToBku Oakamaepuara 11.03.04 «OnekTpoHuka u
HAHOJJIEKTPOHUKa»: «Bpicmas wmaremaruka», «®usuka», «OCHOBBI 3JIEKTPOHHOM TEXHUKHU,
«Hudopmatukay, «NEKTPOHHbIE U3MEPUTENbHBIE TPUOOPHI U TaTYUKH UH(DOPMALIHH.

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC HaHHOI;'I JUCHUITIINHBI HCO6XOI[I/IMO KakK
MMpEaAICCTBYIOIICEC: «Bpinmonnenue BBIHYCKHOﬁ KBaHI/I(I)I/IKaLII/IOHHOI‘/‘I pa6OTBI».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U

I/IH)II/IKaTopr JOCTHIKCHUSA

KOHTPOJIUpyeMble . IInanupyemsle pe3yJibTaThl
POJMpY KOMIIeTeH Ui Py pesy
KOMIeTeHIUH o0yueHHs
(Koa 1 HAMMEHOBaHUE)
(Ko ¥ HAMMEHOBAHUE)
ITIK-4 Criocoben I1K-4.1 3naer 3HaTh: METOIMYECKYIO 0azy

OpraHU30BbIBATH
METPOJIOTMYECKOE
o0ecnieueHue
HEO0XO/IMMBIX U3MEPEHHUH,
CBSI3aHHBIX C
MaTepuagamMy U
U3JIETIUAMHU 2JIEKTPOHHOU
TEXHUKH 110 OTPACIIsIM
JESATEIIBHOCTH

METOJIMYECKYIO 0a3y
H3MEPEHHI TapaMeTpOB
TEXHOJIOTUYCCKUX
MPOIIECCOB M TECTUPOBAHUS
MPOyKTa MPOU3BOICTBA

WU3MEPEHUI ITapaMeTpOB
TE€XHOJOTMYECKHUX IIPOLECCOB U
TECTUPOBAHUS ITPOTYKTa
IIPOU3BOJCTBA

YMeTh: UCHOIB30BaTh METOANUECKYIO
6a3y U3MepeHHi mapaMeTpoB
TE€XHOJOTMYECKHUX IPOIECCOB U
TECTUPOBAHUS MPOJIYKTA
MIPOU3BOJICTBA

Bnaners: HaBpIKaMU U3MEPEHUS
I1apaMeTPOB TEXHOJIOTUYECKUX
IIPOLIECCOB U TECTUPOBAHUS MIPOLYKTA
IIPOU3BOJICTBA

[IK-4.2 Ymeer
OCYILIECTBIIATH MTOBEPKY,
HACTPOUKY U KaJHMOPOBKY
3JEKTPOHHOU
U3MEPUTEIILHON
anmaparypsl

3HaTh: KaKUM 00pa30M OCYILECTBIIATh
MOBEPKY, HACTPOMKY U KaJTMOPOBKY
JJIEKTPOHHOU U3MEPUTEIILHON
anmaparypsl

YMeTh: OCYIIECTBIATH IOBEPKY,
HaCTpOMKY U KaTuOpOBKY
3JIEKTPOHHOW U3MEPUTEIIBHOMN
arnmaparypel

Bnagers: MONHBIMYU 3HAHUAMHU KaKUM
00pazoM OCyIIECTBIIsIETCS MMOBEPKa,
HAcCTpoWKa U KalnnOpoBKa
3JIEKTPOHHOW M3MEPUTEIILHON




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

anmnaparypsl

[1K-4.3 Bnageer HaBBIKAMU
METPOJIOTHYECKOT0
COTIPOBOKICHHUS
TEXHOJOTHYECKUX
MIPOILIECCOB

3HaTh: HAaBBIKU MCTPOJIOTHUYCCKOT'O
COITPOBOKICHUS TEXHOJIOTHUECKUX
MPOIIECCOB

YMeTh: OCYLIECTBIATh
METPOJIOTHYECKOE COMTPOBOXKICHUE
TEXHOJIOTHYECKUX MPOIECCOB

BJ'Ia,Z[eTB: HaBbIKaMH
MCTPOJIOTHUYCCKOI'0 COIMMPOBOXIACHUA
TEXHOJIOTHYCCKUX MPOLCCCOB

Bitagers: HaBbIKaMu IPOEKTUPOBAHUSA
JUCKPETHBIX aBTOMATU3UPOBAHHBIX
IIPOU3BOJCTBEHHBIX CHUCTEM




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHO N Ceccus |O0beM, u.| banasl | UHTepakTHuB, 4. (HauMeHOBaHMe
(pa3neui) (yueoHoii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)

Monayne 1 |JIek., Cp. | «AHAJIOTOBBIE CHCTEMBI 00PaOOTKH 2 45 25

uHpOpMAIIAN»

«MammmnHas apudmeruka. J[BonyHas u

[IECTHAIATCPUIHAS] CHCTEMbI CUMCIICHUS)

«Jlornyeckue u OUTOBBIE ONEPALINH B A3BIKAX

nporpamMmmupoBaHus Ha ipumepe C++ u

1udpoBast SJEKTPOHHAS TEXHUKA»
Monyne 2 |Jlek., JIa0, |«MukpokoHTposiepsl AVRYy. 2 45 25 3aIuTa 1abopaTopHOU

Cp. «Pabora ¢ MHOTOCTPOYHBIM TEKCTOBBIM KK- paboThI

JUCTLIICEM».

«Pa3paboTka mporpaMMBbI-CEKYHIOMEPA U

MPOrpaMMBbI « DTIEKTPOHHBIE YaChIM.
Monyne 3 |JIek., JIab, |«Opranu3aius BeIBOa HHPOPMAIH HA 2 45 25 3aIuTa JIabopaTopHOU

Cp. CBETOAMO/IHOE TabJIO». paboThI

«Mcronp30BaHuEe MEPCOHATBHBIX
KOMITBIOTEPOB JIJIsl aBTOMATHU3UPOBAHHOMN
00paboTku nHGOPMAITUH C
MHUKPOMPOIIECCOPHOTO TEXHOJIOTHYECKOTO
000pyIOBaHUS.

«MHpOopMaIOHHBIE CUCTEMBI, TOCTPOCHHBIE
Ha 6a3ze [1K. Creninanu3upoBaHHbIE TUIATH U
MIPUCTABKU (MIPOTPAMMHPYEMBIE IIEKTPOHHBIC
ocnuiutorpadbl, FTeHEPATOPBI CUTHAJIOB H
T.J.)».

«Pa3paboTKa JIEKTPHUIECKON CXEMBI U
nporpaMMel «beryias cTpokay.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHO N Ceccusn |O0beMm, u.| banasl | UHTepakTHB, 4. (HauMeHOBaHMe
(pa3neu) (yueoOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 4 |JIek., JIaG, |«IIpoTOKOJBI B3aUMOJEHCTBUS YCTPOKCTB 2 45 25 3alMTa J1abopaTOpHOU
Cp. nHpopmannonnoii anekrponuku (UART, SPI, paboThI
12C, OneWire)».
«O06paboTka 3Byka. Criennain3upoBaHHEIC
MHUKPOCXEMBID».
«JIACy».
«[lepcnieKTUBHBIE HAIIPABJICHUS PA3BUTHUS
MH()OPMATMOHHON DIICKTPOHHUKH
Hroro: 180 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JInst  OLIGHKWM  3HAHWM, YMEHHUS ®  YpPOBHA MNPOPECCHOHATBHBIX  KOMIICTCHIINH,
NPHOOpPETAEMBIX BBITYCKHUKOM B TMpolecce W3y4eHUs TUCHUIUIMHBL « M HpOpMaImonHas
AIEKTPOHUKA» UCIIOJIb3YIOTCS TEXHOJIOTUH TPAAUIIMOHHOTO 00Y4YEHHUS:

- JISKIINH;

- mabopaTopHbIe PabOTHI,

- TPAaKTHYECKHE 3aHSATHUS C YCTHBIM OMPOCOM OOYYAIIIUXCS H  3aKpEeIUICHUEM
TEOPETHUYECKOr0 MaTepuana;

- WHIUBUAYaJIbHBIE W TPYNIOBBIE KOHCYJIbTAIMM MO TEOPETUUYECKUM M MPAKTUYECKH
BOIIPOCaM Kypca;

- BBIMIOJHCHHUE TPAKTHUECKUX 3aJlaHUH, KOTOPBIC MO3BOJSIOT MPUOOPECTH MPAKTUYECKUE
3HaHMSA W HaBBIKM pEIIeHUs 3a7aud U pPadOThl C HOPMATHUBHOW, METOJMYECKOM, Hay4dHO-
TEXHUYECKOM U CIIPABOYHOMU JINTEPATYPOIL;

- IPOBECHHUE PA3IUYHBIX (POPM CaMOCTOSITEIBHON pabOThl, KOTOpasi BKIIIOYAET MOATOTOBKY
K JICKIIMOHHBIM U MPAKTUYECKUM 3aHITHUSIM, MOArOTOBKY JIOKJIAJa U €ro Mpe3eHTAllMU K 3alIUTe Ha
MIPAaKTUYECKOM 3aHSATUU.

6. MeTtonnyeckue yKa3aHus M0 OCBOEHUIO THCIHILIHHBI

6.1. OOyuvaromMcs HEOOXOAMMO O3HAKOMHTBHCS: C CO/EpKaHHMeM paboueil mporpaMmbl
mucuiineel (nanee — PIIJI), ¢ menmssMu M 3agadaMu JUCHUIUIMHBL, €€ CBSA3SIMH C JPYTHMHU
JUCHUTUTMHAME  00pa30BaTeNbHON IMPOrpaMMbI, METOAWYECKUMH pa3paboTKaMy 10 JaHHOU
JMCLUILIMHE.

6.2. MGTOZII/I‘IGCKI/IC YKa3aHus 110 IMOATOTOBKE K JICKIIMOHHBIM 3aHATUAM.

B xome nexkumii paccMaTpuBalOTCS OCHOBHBIC TIOHSTHS TEM, CBSI3aHHBIE C HUMH
TEOPETHUECKHUE U MPAKTUYECKHUE MPOOJIEMBI, TAIOTCS PEKOMEHIAIMH JIJII CAMOCTOSITEIbHON pabOThI
U TOArOTOBKE K MPAaKTUYECKHUM 3aHATUAM. [lodTOMy wW3ydeHHe AMCHUIUIMHBI TpeOyer
CHCTEMaTHYECKOT0 ¥ IOCJIEAOBATEIbHOIO HAKOIUICHUS 3HAHMHM, CIEJ0BaTEIbHO, IIPOIYCKU
OTJENIBHBIX TEM HE MO3BOJIAIOT INIyOOKO OCBOMTH Ipeamer. OOydarouumcs HEoO0XO0AUMO: Mepes
KOKIOW JIEKUMEH MpocMaTpuBaTh pabO4yr0 MporpamMmy IUCLUIUIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEH/IYeMYI0 JIUTEpaTypy, 4YTO TIO3BOJIMT CIKOHOMHMTb BpeMsl Ha OCBOEHHE TEMbl Ha
ayIUTOPHOM 3aHATHH;, TIEpel OYepeIHON JIeKIHeW HEOO0XOIUMO MPOCMOTPETH/TIOBTOPUTD
MaTtepuaibl mpeapiaymeil gekiuu. Ilpu 3aTpyAHEHUsX B BOCHPUSATHM MaTepHaia CleayeT
06paTI/ITBCﬂ K OCHOBHBIM JIUTCPATYPHBIM UCTOYHUKAM.

6.3. Meronnyeckue yka3aHHs MO MOJATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B xone mpakTudeckux 3aHATUN YIIyOJsIOTCS M 3aKpeIUIsioTCS 3HaHUS O0ydarouuxcs Io
psily PAaCCMOTPEHHBIX Ha JIEKIIUAX BOIPOCOB, 3HAHUH 110 COBPEMEHHBIM METOJIaM IPOEKTHPOBAHUS
CHUCTEM TMOTpeOuTenel pa3aIuvHBIX NPEANPUATAN U OCHOBHBIX CIOCO0AaX MOCTPOEHUS CHUCTEM
AIIEKTPOCHAOXKEHHUS; 10 METO/aM pEeLICHHs] ONTHUMM3AllMOHHBIX 3a/lad B 3JIEKTPOCHAOXKEHUU U
BOIIPOCAM ONTHMM3ALUNA CTPYKTYpPbl U PEKUMOB JJIEKTPUYECKUX CETEN NPEINPUATUN; YMEHUs
IPOU3BOIUTH BEIOOP SKOHOMUYECKH OOOCHOBAHHBIX CXEM M PEKUMOB CHCTEM JIEKTPOCHAOKEHHUS.
Ha mpakTHyeckux 3aHATHUSAX  Pa3BUBAIOTCA  CIIOCOOHOCTH  HCIIONIB30BaTh  COBPEMEHHBIC
UH(POPMALIMOHHbIE TEXHOJOTHM, YIpPaBIATh MHGOpMAIMed C NPUMEHEHUEM MPHUKIAIHBIX
nmporpamMM; HCIOJB30BATH CCTCBBIC KOMIIBIOTCPHBIC TCXHOJIOTUHU, 0asbl JaHHBIX MW IIaKEThbI
NPUKIAJHBIX NMPOAYKTOB. IIpM MOATrOTOBKE K MPAaKTHMYECKUM 3aHATHAM Kaxabli oOydaromuiics
JIOJDKEH:

— U3Y4YUTh PEKOMEHIOBAHHYIO JIUTEPATypy;

— U3YYUTh MaTEPHUAIIbI JICKIIUI;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCHI [0 N3y4aeMON TeMe;

— BBIIIOJIHUTE JOMAIIHEC 3aJaHUC, PCKOMCHIOBAHHOC IIPEIIoaaBaTCicM IIpU H3YUYCHHUUN
KaX/101 TeMbl 3aHATHSL.



Ilo 3amanuio mnpenogaBarens OOydYaIOUIMICA JOJDKEH IMOATOTOBUTH JOKJIAA IO TeMe
IPaKTUYECKOro 3aHATHA. B nporecce moAroToBKY K MPAKTUYECKUM 3aHATUAM 00ydaroliecs MOryT
BOCIIOJIB30BaThCs KOHCYJIbTALUAMM IIPEIOAaBaTENs.

6.4. CamocrosTenbHas paboTa BKIIOYAET B c€0sl BBINOJIHEHUE PA3JIMYHOIO POAA 3aJaHuil U
CaMOCTOATENIPHOE U3YyYCHHE TEOPETHUYECKOTO MaTepuasa Mo y4eOHUKaM M yd4eOHBIM IOCOOHSIM C
HOJArOTOBKOHM K NMPakTHUYECKUM 3aHATUAM. KOHTpob caMocTosTeNnbHON paboThl 00yJaromuxcs Haj
IPOrpaMMOIl Kypca OCYILECTBISETCS B XOA€ MPAKTHUUECKUX 3aHIATUN (YCTHBIM OIpPOC, pELIEHUE
3ajiay, MyOJIMYHOE BBICTYIIJICHHE C JOKJIAZOM I10 BHIOpAaHHOH TeMe, TECTUPOBAHUE).



7. OuleHOYHbIE CpeIcTBa

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cecensi Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
2 ITK-4. AHaJIOTOBBIE CUCTEMBI 00PabOTKH

uH(pOopMaIU

O06paboTka 3ByKa, ClieuaIu3UPOBAHHBIC
MHUKPOCXEMBI

Mamunnas apudpmeruka. JBonunas u
LIeCTHaUaTepUYHasi CHCTEMBI
CUMCIICHHS.

Hcnonb3zoBanne MUKpOKOHTpoJLIEpa
KM1816BES1 mist o6paboTku
nH(pOpMAaIHH.

Hanucanue nporpamm B accembiepe
Ucnonb3oBanue [AII

Hcnonp3oBanue AL
Muxkpoxontposuiepsl PIC, ARM
Mukpokontposiepsl AVR
[IporpamMmMmupyeMsble JJoruyecKue
UHTErPAJIbHBIE CXEMBbI

Hcnons3oBanne nepcoHalbHBIX
koMmribroTepoB (I1K) ms oOpaboTku
uHpopmanuu. Criennanu3upoBaHHbIC
IPOrpamMMBl.

WNudpopmanmoHHbIE CUCTEMBI,
noctpoeHHble Ha 6aze [1K.
Crennanu3upoBaHHBIE IUIATHI U
npucTaBku (DIEKTPOHHbIE
ocuusuiorpagbl, reHepaTopbl CUTHATIOB U
T.J.)

[Touck nunpopmaruu B cetu HTEpHET.
[IpaBuia cocraBieHus 3ampocoB.
[TpuHIUTIBI paOOTHI HOMCKOBBIX CUCTEM
Conuanbaele cetu. McnonaszoBanue
COLIMAJIbHBIX CETEN AJIs IOUCKa
nH(}OpMaILIUU O YEIOBEKE.

PexsiaMHBIE TEXHOJIOTUH B CETU
HuTepner.

ITonsaTue coObITUIHO-yTIpaBIIIeMON
MIPOrpaMMBbl

MunumansHoe npusnoxenue st OC
Windows

[IporpammupoBaHue KJlaBHaTyphl
[IporpaMMupoBaHre MaHUTTYATOpA THIIA
«MBIIIbY»

VYcrpolicTBa BBOIA MOJ30BATEIbCKON
uH(popMaIU

Mertoap! rpaduvecKux MOCTPOCHHI B
AJIEKTPOHHBIX YCTPONCTBAaX




Ceccus

Koa koHTpoJIMpyemMoii KOMIIeTeHIIUH
(WJIM ee 4YacTH)

HaumenoBanue
OIIEHOYHOI0 CpeIcCTBa

BoiBoa nndopmanuu ¢ noMoIbo
MpUHTEpa

Opranu3zanys noJjib30BaTeIbCKOro
uHTepdeiica

Omnpenenenue nojib30BaTeIbCKOTO
uHTepdeiica, kKaccupuKranus
uHTepdercon

Bunsl rpadguueckoro untepdeiica
noJib30BaTes. TeKCTOBBIM HHTEPDEIC.
Opranuzanus uatepdeiica B OC
Windows

TexHomoruu CKOPOCTHOTO OOMEHa
JaHHbIMU 110 ceTu. [lonsTHE ceTeBOM
MOJIETIH.

Ceteast moxens DOD. Ceresoit
IIPOTOKOJI, TPAHCIIOPTHBIN IPOTOKO, [P —
aapec, DNS — cepsep.

ApPXUTEKTYpa «KJIMEHT — CEPBEPY.
Hanucanue cepBepHbIX MPUIOKEHUN HA
Cu.

Windows Sockets. ®ynkuuu bepkim.
Hanucanne KIMEeHTCKUX MPUIIOKEHUN HA
Cu

[IporpammupoBaHue CETEBBIX
KOMMYHUKAaIMI

[TapannenpHbIe CUCTEMBI
[TapannensHble IPOrpaMMbl Ha OCHOBE
repeaadn cooOIeHn

MHOronoTo4Ho€e NPOrpaMMHUpPOBAHHE
Pacrnipenenenne paboTsl MEXY
napauieaTbHeIMU ToToKamMu B OpenMP
Pacrnipenenenne paboTsl MEXTY
napasuleabHbIMU ToTokaMu B POSIX
Threads

USB unrepdoeiic

Paznenst quctumnuael «Pa3zpaboTka
[IPOrpPaMMBbI-CEKYHIOMEpa U MPOTPaMMBbI
«ONEKTPOHHBIE YACBIM».

Paznens qucuunnunel «Pa3zpaboTka
npuioxenus Windows «MoHHUTOD
TEMIIEpaTypbl B IOMEIICHUH Ha 06a3e
KOHTpoJuiepa Arduino».

Pasgens! guctumminnel «IIJIMC. Pabota ¢
Altium Nanoboard».

7.2. TunoBbIe 3a/laHud WM UHBIC MaTEepUalibl, HEOﬁXOJ]I/[Mble AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. Kelic-3axaua

Keiic-3amaua




1. 3aganue (s1):

- C momompi0 KOHTPOJUIEpa M MAaKETHOM IUIaThl Peajn30BaTh IEPEKIIOYCHHE PEXHUMa
paboThl 4YacoB (yCTaHOBKAa BpPEMEHHM, YCTAaHOBKA OyIwiIbHUKA) Hanboiee HKOHOMHUYECCKU
OTIpaB/IaHHBIM CIIOCOOOM.

- C moMompl KOHTpOJUIEpAa W MAaKETHOH IUIaThl pealu30BaTh CUCTEMY YBEIOMIICHUS
MOJIB30BATENSI O TEMIEPaType B yJAICHHOM MTOMEIIEHHUH.

- Pa3pabotate B nporpamme Altium Designer cxemy CABHTOBOTO PErHCTPa U Pean30BaTh €€
¢ nomoiusto [ININC.

Kpurepuu onenku:

- OIICHKA «3a4TCHO» BBICTABIIACTCS CTYICHTY, ©CJIM OJJEKTpUYecKas cXxema
peann3oBaHa BEPHO, a pe3yJIbTaThl MOJICIIMPOBAHMUS COTIIACYIOTCS C MPEIOKEHHOM 3a1aueii;
- OIICHKA «HE 3a4TEHO» BBICTABIISACTCS CTYJCHTY, €CJIM 3ajla4a HE BBIIOJHCHA.
OO0pa3oBarebHble TEXHOJOTHH U METOIUYECKUE YKAa3aHUS IO OCBOCHHUIO JUCIUILUINHBI
(yaeOHOTO Kypca)

B kypce «MHpOpMaIOHHAS 3JICKTPOHUKA» MPEAYCMOTPEHO HCIIOIH30BAHKE CIICAYIONIUX
00pa30BaTeIbHBIX TEXHOJIOTHIA:

- TEXHOJIOTHUSl TPATUIIMOHHOTO OOYy4YeHHs (JICKIUH, JTaOOpPaTOpHBIE Pa0OThI, MPAKTHICCKHEC
3aHSATHS, CAMOCTOSITeNIbHAS paboTa);

- HWHTCPAKTUBHBIC TEXHOJOTMU (CEMHHAphl C pCIICHUEM Keic-3amad, JICKIUU-
JIEMOHCTPAILIHH ).



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Ceccus 2
Ne n/m Bomnpocsl K 3k3aMeHy

1 AHaJIOTOBBIE CUCTEMBI 00PabOTKH MH(POPMAITHH

2 O06paboTKa 3ByKa, ClIeHUAIN3UPOBAHHBIE MHKPOCXEMBI

3 Mammnnas apudmerrka. JIBoudHas ¥ ECTHAALATEPUYHAs CUCTEMbl CUHCIIEHUS.

4 Hcnonb3oBanne Mukpokontposuiepa KM1816BES1 st 06paboTku nHpopmManuu.

5 Hamnncanne nporpamMm B accembiiepe

6 Hcnonp3oBanue [AII

7 Ucnonb3zoBanue AL

8 Muxkpokontposeps! PIC, ARM

9 Muxkpokontposuiepsl AVR

10 ITporpaMMupyemble JJIOTHYECKHE HHTErPAJIbHBIE CXEMbI

11 Hcnonp3oBanue nepcoHanabHbIXx KoMmibioTepoB (IIK) mist oOpaboTku uHOpMaruu.
Criennann3upoBaHHbIE IPOrPaMMBbl.

12 WNndpopmannonnsle cucreMsl, nocrpoeHHele Ha Oaze [IK. CnenumanusupoBaHHBIE
IUIaThl U IPUCTABKU (DNIEKTPOHHBIE OcLuIIorpadbl, reHepaTOpbl CUTHAJIOB U T.11.)

13 ITouck unpopmanuu B cetu Murepuer. [IpaBuia cocTaBieHus 3apocoB.

14 [TpuHIMIIBI paOOTHI TOMCKOBBIX CUCTEM

15 Conuanbhble ceTd. Mcnonab3oBaHHe COLMANIbHBIX CeTeHl A moucka MH(OpManuu o
YeJIOBEKeE.

16 PeknamHble TeXHOJIOTHH B ceTH VIHTEepHeT.

17 [TonsiTHE COOBITUIHHO-YITPABIIIEMON IPOTPAMMBI

18 Munnmansroe npuinoxenne a1 OC Windows

19 ITporpaMMupoBaHue KJIaBUATypBI

20 [TporpammupoBaHue MaHUITYJISITOPA THUIIA «MBITITH)

21 YcTpoiicTBa BBO/Ia MOJIB30BATENHCKON HH(DOpMAIK

22 MeTto/1bI rpapuecKUX NOCTPOEHUH B 3JIEKTPOHHBIX YCTPOUCTBAX

23 BeiBo MH(OpMaIMK ¢ TOMOLIBIO IPUHTEPA

24 Opranu3anus 1nojab30BaTeIbLCKOro nrepdeiica

25 OnpezeneHue No0JIb30BATENbCKOT0 HHTEp(delica, kKiaccupukanus nHTepdercon

26 Buasl  rpaduueckoro uHTepdeiica momb3oBarens. TeKCTOBBIM — uHTepeiic.
Opranusanus uatepdeiica B OC Windows

27 TexHOoJI0rMM CKOPOCTHOro 0OMEHA JaHHBIMU 1O ceTH. [IoHsATHE ceTeBOl MOemH.

28 CereBas mojgens DOD. CereBoil mpoTOKOJ, TPAaHCIOPTHBIN mpoTokon, IP — ampec,
DNS — cepsep.

29 ApPXUTEKTYpa «KIMEHT — cepBep». Hammcanne cepBepHbIX mpuioxennii Ha CH.

30 Windows Sockets. ®ynkuuu beprxim. Hanncanne kimeHTCKUX npuiioxenuit Ha Cu

31 [TporpaMMupoBaHue CETEBBIX KOMMYHHUKAITHHA

32 [TapayurenbHBIC CUCTEMBI

33 [TapannensHble NPOrpaMMbl HA OCHOBE TIepeiayy COOOIEHHH

34 MHOronoToYHOe MPOrpaMMHUpPOBAHHE

35 Pacnpenenenne paboThl MEXy NapaieabHbIMU oTokaMu B OpenMP

36 Pacnipenenenne paboTsl Mexxay napaiensHbiMu motokamMu B POSIX Threads

37 USB untepdetic




7.3.2.

Kpurepun u HOpMbI OLIEHKH

dopma
NpoBeIeHus!
Ceccust . Kpurtepuu u HOpMbI OLleHKH
MPOMEKYTOUHOI
aTTecTaluu
DKk3ameH COTJIMYHOY Crynent Habpan 85- 100
0aJUIOB 110 UTOTY U3YUCHUS
JTUCITUIUINHBI B CEMECTPE.
«XOPOIIO» Crynent Habpan 70- 84
0aJUIOB 110 UTOTY U3YUEHUS
JIMICIIUTUIMHBI B CEMECTDE.
«yIIOBJIETBOPUTEIHH Crynent nabpain 55- 69
o» 0aJUIOB 110 UTOTY U3YUCHUS
JTUCITUIUIMHBI B CEMECTPE.
«HEYJIOBJIETBOPUTEI Crynent Habpan 0-54
BHOY 0aJJIOB MO MTOTY M3yUCHUS
JMCIIUTUTMHBI B CEMECTPE
®opma
NMpoBeAeHUsA
Ceccus . Kpurtepuu u HOpMbI OLEeHKH
MPOMEKYTOYHOM
aTTecTanuu

3alIiTa OTYETOB
o
1a00paTOPHBIM
paboram

«3a4dTCHO»

PaboTa cuntaeTcs BBEIIIOJIHCHHOM,
€CJIM OHA BBIIIOJTHEHBI BCE 3TAIIbI,
yKa3aHHBIE B METOJIUYECKOM
nocoOuH, a pe3yabTaThl
MPEACTABIICHBI MPETIOIaBATENIO.
[To pe3ynpraram BBIITOTHEHHOU
paboTHI MOATOTABIMBAETCS OTUET.
Otyer 3amumaeTcst yCTHO 10
BOIIpOCaM, YKa3aHHBIM B
METOUYECKOM ITOCOOMH UJIU 110
WHJIMBUIYAIBHOMY 33JIaHUIO TI0
Moau(UKaIIIU CO3TaHHOM B
paboTe IEKTPOHHON CXeMbI HIIN
MIPOTPAMMBI.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 | Topnees-Bypreun M. A OOm1ast IEKTPOTEXHUKA U DJICKTPOHUKA yuebHoe rmocobue 2015 OBC "IPRbooks"
2 Janumos M. 1 HNnxeHnepHble CUCTEMbI 3aHUN U yuebHoe mocodue 2015 9BC "IPRbooks"
COOPYKEHHI
3 Onuwuenko I'. b CuiioBasi SJIEKTPOHHUKA : CUIIOBBIE yuebHoe mocobue 2020 SBbC
I0JIYTIPOBOJIHUKOBBIE ITPeo0pa3oBaTeu s "ZNANIUM.CO
AJIEKTPOINPUBO/IA U AIICKTPOCHAOKCHUS M
8.2. JlonosinuTeIbHAS JIMTEPATypa
Tun (yueOHHMK, ydeOHOE KO'HH%CTEO B
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJjioBoK) I'oa u3nanus oudbamorexe /
n/n MeTOoanYecKoe mocoome,
HaumenoBanue
NPAKTUKYM, JP.) 3EC
1 |Typos, B.B ApPXHUTEKTypa MUKPOIIPOLIECCOPOB KypC JEKIUI 2020 OBC "IPRbooks"
2 | [Ipsgumos A. B Pa3zpaboTka MEKpOTIPOIIECCOPHOTO yaeOHoe mocooue 2011 48
KOHTpOJIIIepa JIsl TOTUIECKOTO
TECTUPOBAHUS UHTETPATLHBIX CXEM
3 | A.T. OBcsannukos, P. K. DNEeKTpOMarHuTHas COBMECTUMOCTD B yuebHoe rnocobue 2017 3BC "IPRbooks"
bopucos IJIEKTPOIHEPIETHKE
4 | 1. FO. Mypomres, U. B. NudopmaninoHHbIe TEXHOIOTUN yuebHoe mocobue 2018 OBbC "Jlanp"

Tropun, O. A. benoycos, P.

1O. KypHocos.

IMPOCKTUPOBAHUA PaJUOIJICKTPOHHBIX
CpENCTB




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTemM

. JlokyMeHTauuss Ha HHAUKATOP MT-16S2H npousBoactea OO0 «MDJIT»
[DneKTpOHHBIN pecypc] : JloxymeHTanus no KK-unaukaropam. URL:
http://www.melt.com.ru/docs/MT-16S2H.pdf

. HoxymenTanus Ha koHTposuiep auciuies K1013BI'6 (An6866) mpoussoactea OAO
«Anrctpem»: Ilponykuus skcnoptHoro HasHaueHus. MC pna J)KKUWM wu  ngucnees. URL:
http://www.angstrem.ru/download/datasheet/ An6866.pdf

. Kypuan «CumnoBasi 37€KTpOHUKa» [DIEKTPOHHBIN pecypc] : Hayd. XKypH. / —
DiexTpoH. KypH. — Mocksa, Cankr-IlerepOypr. — Pexxum poctyna K kypH.: http://power-e.ru/

. WebofScience[DnexTpoHHbIH pecypc]| : MyIbTUAUCHMIUIMHApHAs pedepaTuBHas
06aza pmamaeix. — Philadelphia: ClarivateAnalitics, 2016—- . - Pexum gocrymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrJ.

. Scopus[Dnekrponuslii  pecypc] : pedepatuBHas Oa3a manubix. — Netherlands:
Elsevier, 2004— . — Pexxwum qocTyma : scopus.com. — 3ari. ¢ 3kpaHa. — SI3. pyc., aHri.

. Elibrary[ DnexTpoHHBI pecypc] : HaydHas 3JIEKTpoHHas OuOIMoTexka. — Mocksa :
HO3B, 2000- . — Pexxum noctyna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

. SpringerLink[DnexkTpoHubiii  pecypc] : [0a3a  gammeix]. —  Switzerland:
SpringerNature, 1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. aHrIL.

. ScienceDirect] DnekTpoHHBIN pecypc]| : KOMIEKIHS SJIEKTPOHHBIX KHUT U3aTeIbCTBA

Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma :sciencedirect.com. — 3ari. ¢ 3kpaHa. —
S13. aHrm.

. NEICON[DnexkTpoHHBI pecypc] : AMeKTpoHHas HH(pOpMAIUs : apXWB HAYYHBIX
KypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum moctyna :neicon.ru/resources/archive. — 3ar.
¢ ’KpaHa. — 3. pyc., aHrIIL.

. ®denepanbHbIil HHCTUTYT MPOMBILUIEHHONH COOCTBEHHOCTH [DIEKTPOHHBIN pecypc] :
cailtT @enepaJlbHOTO MHCTUTYTa MPOMBIIUIEHHON cOOCTBEHHOCTH- . - Pexum pocryna
http://www.fips.ru. — 3ari. ¢ skpana. — 5I3. pyc.

. [TopTan npodeccruonansHoro coodmecta: http://easyelectronics.ru/

. [Toptan npodeccronansruoro cooduiectsa: https://habr.com/hub/electronics/

. "Enunoe OKHO JOCTYyTIa K 00pazoBaTebHBIM pecypcam”

http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

8.4. IlepeueHb NPOrpaMMHOIo odecre4eHust

Ne Haumenosanue IO PexBH3HUTEI A0roBopa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIefcTBUS — 6ECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OECCPOUHO
AcademicEdition

3 | MATLAB & Simulink HoroBop 652/2014 ot 07.07.2014,cpok

JIENCTBHS - OECCPOUHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI JJs OCYIIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMpouecca Mo JUCIUIIHHE



n/n

HaumeHoBaHue 000PyI0BAHHBIX
y4eOHBbIX Ka0MHeTOB, JadopaTopuii,
MAaCTEePCKHUX U JApP. 00beKTOB JJIsl
NMPOBeIeHUs MPAKTHYECKUX U
J1a00paTOPHBIX 3aHATHH, IOMeEIIeHNH ISl
CaMOCTOSITE/IbHOI PadoThl 00y4aIOIINXCS
(HOMep ayJAUTOPHHN)

IlepeyeHb OCHOBHOIO
000pyI0BaHUA

3- 405 Cron mpenopaBaTeNbCKUW,  3KpaH

Aynuropus BeO-KOH(EepeHIINIA. | TeIEBU3MOHHBIM, POYTEp, CTOHMKA IS
VYyeOHass  ayautopust Ui NPOBEACHMs | TeIEBU30pa, BeO.KaMmepa, TpaHCHApaHT-
3aHATUN JIEKIIUOHHOTO TUMA. | IepPeTsIKKa, UIMpMa, HAyITHUKH,
YyeOHass  ayautopust Uil IPOBEACHMSI | KOMIBIOTED C BBIX0J0M B MIHTEpHET.
3aHATUN CEMHHApPCKOT0 TUIIA.
VYyeOHass  ayauTopuss Al KypCOBOIO
MPOEKTUPOBAHMS  (BBIMOJIHEHHUS] KYPCOBBIX
pabor).
YyeOnass ayautopus JJig  HPOBEACHUS
TPYIIIOBBIX u WHIUBUTyJIbHBIX
KOHCYJIbTAINH.
VYyeOHass  ayautopust i HPOBEACHUS
3aHATUN TEKyIIeT0  KOHTPONs |
MIPOMEKYTOYHOM aTTECTALNH

-401 [Tomewmenue TS

. Croubl, CTYJbs, KOMIIBIOTEPHI

CaMOCTOSITEJILHOM paboThl 00y4arOIUXCsl

3-407

Aynuropus BeO-KOH(epeHUH.
YyeOnass ayautopus Jis  THPOBEACHUS
3aHATUN JIEKIUOHHOTO THUIIA.
YyeOnass ayautopus JJis  HPOBEACHHUS Cron mpenoaaBaTeNbCKUd,  SKpaH
3aHATHI CEMUHAPCKOTO TUMA. | TEIEBU3UOHHBIN, pOyTEp, CTOMKA  AJIs
VYuebHas  ayauropuss  JUIL  KypCOBOTO | TeleBH30pa, BeO.kamepa, TpaHCIApaHT-
MIPOEKTUPOBAaHMS  (BBIMOJIHEHHUS] KYPCOBBIX | MEpPETSKKa, mIMpMa,HayIHUKH,
pabor). KOMIIBIOTEp C BbIXOAOM B IHTepHer,
VYyeOHass ayautopust Ui TPOBEICHUS | XpoMakeil
TPYIIIOBBIX u WHIUBUIYaIbHBIX
KOHCYJIbTAIIU .
VYuebHas  ayauTopus AN IPOBEAEHUS
3aHATUN TEKyIIero  KOHTPOJs U

HpOMe)i(YTO‘IHOﬁ aTTeCTallun
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