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Pabouyto mporpamMmy cocTaBuiI(H):
JIOLICHT, OTCYTCTBYeT, K.T.H. [ mubun E.C.
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PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

i OtcytcTBYyeT

Penensent

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

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAaIpaBJICHUS IMOATOTOBKH (CIIEUATLHOCTH)
11.03.04 DnexTpoHNKa U HAHORJIEKTPOHUKA

Cpok neiicTBusi padoueii mporpaMMsbl AMcUMIIMHBI 10 «31» aBryera 2030 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
[IpomblneHHast 371€KTPOHUKA

(mpoTokon 3acemanust Ne 5 ot «11» nexadbps 2025 r.).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

Llens ocBOEHMS TUCIUIUTMHBI —(hOPMHUPOBAHHUE y CTYACHTOB KOMIIETCHIIUH, HEOOXOIMMBIX
Ui pa3paboOTKH M OKCIUTyaTallud CPEeACTB HH(POPMALMOHHOM AIIEKTPOHHKH IS 00pabOTKU
UH(pOpPMAINK JUIS TOCIIEAYIONIETO UCTIONB30BaHMUS B PO(PECCHOHATBHON AEATEILHOCTH.

2. Mecto nucuumiunsl B ctpykrype OIIOITI BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
JUCLHUIUIMHA OTHOCUTCS K Onoky b1 «Jlucuumuinael (Mogynu)»uyactb popMupyemas ydacTHUKaMU
00pa3oBaTeNbHBIX OTHOLICHUN HAIIPaBICHHS MOATOTOBKU OakanaBpuata 11.03.04 «Onekrponuka u
HAHOAJIEKTPOHHUKa»: «Bpicmass maremaTtukay, «®Pusnka», «OCHOBBI 3JEKTPOHHOH TEXHUKU,
«HupopmaTukay, « INEKTPOHHBIE U3MEPUTEIIBHBIC IPUOOPHI U JATYHKH UH(OPMAITHH.

JIMCUMIUINHBI ¥ NIPAKTUKH, AJI1 KOTOPBIX OCBOCHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npemecTByomiee: «BImoHeHne BRITYCKHON KBATH()UKAIMOHHOW PabOTHI».

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

dopmMupyemsbie U

NHaukaTopbl JOCTHKEHUAS

KOHTPOJINpYyeMble . Ilnannpyemble pe3y/bTaThl
poHpy KOMIIeTeHIHii Py pesy
KOMIIETeHIH U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)
[1K-4 Cniocoben [1K-4.1 3naer 3HATh: METOIUYECKYIO 0a3y

OpraHU30BbIBATh
METPOJIOTHIECKOE
o0ecrieueHue
HEOOXOUMBIX U3MEPEHUH,
CBSI3aHHBIX C
MaTepHualiaMH U
U3JIENTUSMH JIEKTPOHHON
TEXHUKHU IO OTPACIAM
JeSITeTbHOCTH

METOAMUYECKYIO 0a3y
U3MEPEHUH NIapaMeTPOB
TEXHOJIOTHYECKHUX
IIPOLIECCOB M TECTUPOBAHUSA
MIPOAYKTa MIPOU3BOJACTBA

U3MEpEHHI mapamMeTpoB
TE€XHOJOTMYECKHUX IPOLECCOB U
TECTUPOBAHUS IPOAYKTA
MIPOU3BOJICTBA

YMeTb: UCHOIb30BATH METOIUYECKYIO
0a3y n3MepeHuil napaMeTpoB
TEXHOJIOTUYECKUX MPOLIECCOB U
TECTUPOBAHUS IIPOAYKTA
IPOM3BOJICTBA

Brnanets: HaBbIKaMU U3MEPEHUS
1apaMeTPOB TEXHOJIOTMYECKUX
MIPOLIECCOB U TECTUPOBAHUS IPOIAYKTA
IIPOU3BOJCTBA

[1K-4.2 Ymeer
OCYILIECTBIISATH IIOBEPKY,
HACTPOMKY U KaTuOpOBKY
JJIEKTPOHHOU
U3MEPUTEIBHON
anmnaparypsl

3HaTh: KAKUM 00pa30M OCYIIECTBIATh
HIOBEPKY, HACTPOHKY U KaTMOPOBKY
3JIEKTPOHHON M3MEPUTEIIBHON
anmnaparypsl

YMeTb: OCyIIECTBIISATh IOBEPKY,
HACTPOUKY U KaJTHOPOBKY
3JIEKTPOHHON N3MEPUTEIIBHON
annaparypsl

BraneTs: MONMHBIME 3HAHUSIMH KaKUM
00pa3oM OCYIIECTBIISACTCS MTOBEPKA,
HacTpoika u KaauOpoBKa
3JIEKTPOHHOU U3MEPUTEIIBHOMN




dopmupyemMbie U
KOHTPOJIHpYyeMble
KOMIIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHIKEHUSE
KOMIIETEeHIH i
(Kox 1 HAMMEHOBAHUE)

I[nanupyemsble pe3yJibTaThI
o0yueHust

anmnaparypsl

I1K-4.3 Bnaneer HaBbIKaMu
METPOJIOTHYECKOTO
COIPOBOKICHHS
TEXHOJIOTHYECKUX
MIPOLIECCOB

3HaTBZMeTOI[LI METPOJIOrHYECKOIO
COIMPOBOKACHUA TCXHOJIOTHICCKHUX
ITPOLECCOB

VYMeTs: OCYHICCTBJIATD
MCTPOJIOTHYICCKOC COIMPOBOKACHHUC
TEXHOJIOTHYCCKHUX IIPOLCCCOB

Bnazers: HaBRIKAMHU
METPOJIOTHYECKOTO COMTPOBOXKICHUS
TEXHOJIOTMYECKUX MPOIECCOB




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®DopMbI TEKYLIET0

Bug . KOHTPOJIs
Moayab . HaumeHoBaHue TeM 3aHATHH
(pazzen) yueOHoM (yaeBHoii paGoThI) Cemectp | O0beM, 4. banabl | UHTEpakTHB, Y. (HauMeHOBaHUe
padoThbI OLICHOYHOI'0
cpeacTna)
Mopayns 1 |Jlek., Cp. |«AHanoOroBbie CUCTEMBI 00PabOTKH 8 27
nHpopMaIum»
«MammnHas apudmeruka. J[BonuHas u
[IecTHaaaTepUYHAasi CHCTEMBbI CUMCIICHUS
«Jlormueckue u OUTOBBIC ONEPAINH B S3BIKAX
nporpaMMupoBanus Ha npumepe C++ u
U poBast JIEKTPOHHAS TEXHUKA
Monyne 2 | Jlek., JIab, |«MukpokoHTposuiepsl AVRY. 8 27 3aIuTa JIabopaTopHOU
Cp. «Paborta ¢ MHOrOCTpOYHBIM TEKCTOBBIM KK- paboThI
TACTIIIEEM.
«Pa3paboTka nporpaMmbI-CEKyHAOMEPA U
MIPOTPaMMBI «JIEKTPOHHBIEC YaChI».
Monayns 3 |Jlek., JIab, |«Opranu3zamnus BeIBojIa MH(GOpMAIMK Ha 8 27 3aluTa J1abopaTopHOM
Cp. CBETOIMOIHOE TA0JIO. paboThI

«Hcnonp30oBaHNe MEPCOHATBHBIX
KOMITBIOTEPOB IS aBTOMATH3UPOBAHHOM
00paboTKK MHPOPMALIUH C
MHUKPOIPOIIECCOPHOTO TEXHOJIOTHUECKOTO
000pyZI0BaHU.

«H(pOpMaIIIOHHBIE CHCTEMBI, TOCTPOSHHBIE
Ha Oa3ze [1K. Cnennanu3upoBaHHbIe TUIATHI U
MIPHUCTABKH (TPOTpaMMHPYyEMBbIC DIIEKTPOHHBIE
ocumiorpadsl, TeHEPaTOPbl CUTHAIIOB U
T.J.)».

«Pa3paboTKa 3JIeKTPUIECKON CXEMBI U
nporpammsl «beryimas cTpokay.




®opMbI TEKYLIET0

Bug . KOHTPOJIs
Monayan . HaumeHoBaHHe TeM 3aHATHIA
(pa3zen) yueOHoM (yaeBHoii paGoThI) Cemectp | O0beM, 4. banabl | UHTEpakTHB, Y. (HauMeHOBaHUe
padoThbI OLICHOYHOI'0
cpeacTsa)
Monyne 4 | JIek., JIab, |«IIpoTOKOIBI B3aMMOJCHCTBHS YCTPOUCTB 8 27 3aIuTa J1abopaTopHOU
Cp. unpopmannonHou snekrpounku (UART, SPI, paboThI
12C, OneWire)».
«O06paboTka 3ByKa. Crieluain3upoBaHHbIC
MHUKPOCXEMBI».
«[TJIUCx».
«[lepcrieKTUBHBIC HAIIPABJICHUS PA3BUTHS
WHGPOPMAIIMOHHOH 3JICKTPOHUKH
Monynsb 5 1A 8 0,35
«[ToxroToBKa K 9K3aMEHY». 8 35,65
Hroro: 144



5. O0pa3oBaTebHbIE TEXHOJIOTHU

JUisi  OIEeHKM 3HAaHWM, YMEHMS M ypPOBHSI NPOPECCHOHATBHBIX KOMIICTCHIINH,
NpUOOpETaeMbIX BBITYCKHUKOM B TIpolecce H3ydyeHUs JucHUIUIMHBL «MHpopmalmonHas
AJIEKTPOHUKA» UCIOJIb3YIOTCSA TEXHOJIOIMH TPAJAULIMOHHOIO O0yUEHUS:

- JIEKLINH;

- mabopaTopHbIe padoTHI,

- IOpaKTHYECKHE 3aHSATUS C YCTHBIM OINPOCOM OOYYalOIIMXCS U 3aKperuieHueM
TEOPETUYECKOI0 MaTepHaa;

- WHJIVWBUAYalbHbIE W TPYNIOBBIE KOHCYJIbTALMM MO TEOPETUYECKHMM M IPAKTUYECKH
BOIIPOCaM Kypca;

- BBINOJHEHHE MPAKTUUYECKUX 3aJlaHUM, KOTOpBIE MO3BOJSIOT MPUOOPECTH MPAKTUYECKUE
3HaHUS W HABBIKM pEIICHUS 3aJaud U paboThl C HOPMATHBHOM, METOIUYECKOH, HaydHO-
TEXHUYECKOM U CIIPABOYHOU JINTEPATYPOIl;

- IPOBEJICHHUE PA3TMYHBIX (OPM CAMOCTOSITETILHON PadOThI, KOTOPAst BKIIOUAET MOATOTOBKY
K JIEKIMOHHBIM U IPAKTUYECKUM 3aHIATHUAM, MOATOTOBKY JIOKJIAJa U €ro Npe3eHTaluU K 3alIUTe Ha
IIPAKTUYECKOM 3aHATHUU.

6. MeToauyeckue yKkazaHus 0 OCBOEHUIO TUCHUIITIUHBI

6.1. OOyuaromuMmcsi He0OXOIMMO O3HAKOMHUTBHCSA: C COJep)KaHueM pabodell MporpaMMbl
mucuuuebel (nanee — PIIJI), ¢ memsaMu w 3agadamMu JUCHUIUIMHBL, €€ CBSI3SIMH C JIPYTHMH
JTUCIUIIMHAMU  00pa30BaTENbHON IMPOTrpaMMbl, METOJIWYECKUMHU pa3paboTKaMu 1O JaHHOU
JTVICIIATUTHHE.

6.2. MeTronnyeckue yka3aHus 10 MOATOTOBKE K JEKI[HOHHBIM 3aHATHIM.

B xome nekmuii paccMaTpuBarOTCS OCHOBHBIE TIOHSATHS TEM, CBS3aHHBIE C HUMH
TEOPETUUECKHE U MPAKTUYECKUE TMPOOIEMBI, JAIOTCS PEKOMEHIAIUH ISl CAMOCTOSTEILHON pabOThI
U TIOATOTOBKE K MPAaKTUYECKHM 3aHATUAM. [lodTOMy wu3yueHHe IUCHMIUIMHBI TpeOyer
CUCTEeMAaTUYECKOTO U TOCIEAOBATEIbHOIO HAKOIUICHUS 3HAHUM, CJEI0BaTelbHO, MPOIYCKU
OTJENbHBIX TEM HE MO3BOJIIOT TJIYOOKO OCBOUTH mpeameT. OOydaronumcs HEO0OXO0auMO: Tepen
KOKIOW JIEKUMEeH MpocMaTpuBaTh pabodyr0 MpOrpamMMmy IUCHUIUIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHAYEMYIO JIMTEpPAaTypy, YTO TO3BOJUT COKOHOMHUTH BpeMsi Ha OCBOCHHE TEMBI Ha
ayJUTOPHOM 3aHATUM; TIIepe]] OdYepeIHOW JieKuued HeoOXOAMMO IPOCMOTPETH/IOBTOPUTH
MaTepuaibl Tpeapaymeil Jgekmuu. [Ipy 3aTpylIHEHUsSX B BOCHPUSTHH Marepuaija Cienyer
00paTUTHCSI K OCHOBHBIM JIMTEPATYPHBIM UCTOYHHKAM.

6.3. Meronnueckue yka3aHus 110 IOATOTOBKE K MPAKTUUECKUM 3aHSTHUSIM.

B Xxone mpakTuueckux 3aHATHHA YriayOssioTCs M 3aKpEIUISIOTCS 3HAHUS OOY4YaroLIUXCs I10
PSLy PACCMOTPEHHBIX Ha JIEKIHSIX BOTPOCOB, 3HAHHH 110 COBPEMEHHBIM METOAAM MPOCKTHPOBAHUS
CHCTEM MOTpeOUTeNel Ppa3IUYHBIX MPEeANpUATHH U OCHOBHBIX CHOCO0aX IOCTPOEHUS CHCTEM
DIIEKTPOCHAOKEHHUS; 10 METOJaM pEIIeHHs] ONTHMH3AIMOHHBIX 3a/1a4 B DJIEKTPOCHAOKEHUU U
BONPOCaM OMNTUMHU3ALUN CTPYKTYPbl U PEXKHUMOB AIEKTPUUYECKUX CETEH NPEeANpHUSITHI; yMEHUs
MIPOM3BOJIUTH BBEIOOP SKOHOMUYECKH OOOCHOBAHHBIX CXEM M PEKHUMOB CHCTEM AJIEKTPOCHAOKEHHUS.
Ha npakTudyeckux 3aHATHUSX  Pa3BUBAIOTCS  CHOCOOHOCTHM  HCIHOJIB30BaThb  COBPEMEHHbBIE
WHPOPMALIMOHHBIE TEXHOJOTHH, YIpPaBIATh WH(GOpMAIMed C TNPUMEHEHHEM MPUKIIAJIHBIX
MporpaMM; HCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIC TEXHOIOTHH, 0a3bl JAaHHBIX M IaKEThI
NPUKIAJIHBIX MPOAYKTOB. [IpM MOATOTOBKE K MPAKTHYECKUM 3aHSATHSAM KaXIbli 00yJaromuics
JIOJKEH:

— U3YYHTh PEKOMEHIOBAHHYIO JTUTEPATYPY;

— U3YYUTh MaTepUAIIbI JICKITHA;

— MOATOTOBUTH OTBETHI HA BCE BOTIPOCHI IO MU3YIaeMOU TEME;

— BBIINOJHHUTH JOMAIllHEe 3aJlaHhe, PEKOMEHJIOBAaHHOE IIperojiaBaTelieM IMpH H3yYeHUHU
KaXKIOU TEMEI 3aHSITHS.



[To 3amanmrio mpenofaBarens OOYdYaIOIIMIICS MODKEH IOATOTOBHUTH JOKIAM IO TEMe
MPAKTUYCCKOTI'O 3aHATHA. B Mponecce MOAroTOBKU K MPAKTHYCCKUM 3aHATHUAM 06yqafonmec;1 MOT'YT
BOCIIOJIb30BAThCsl KOHCYIIBTAIIMAMH ITPETOJaBaTes.

6.4. CamocrosTenbHas paboTa BKIIOYAET B c€Os BHINOJIHEHUE PA3IIMYHOTO POAA 3aJaHUN H
CaMOCTOATENIFHOE M3YyYCHHE TEOPETHYECKOTO MaTepuasia Mo y4eOHHKaM M y4eOHBIM IOCOOMSM C
MOJTrOTOBKOHM K MPaKTHYECKUM 3aHATHIM. KOHTPOJIb CaMOCTOATENbHOM paboThl 00yUYaromuxcst Hal
pOrpaMMOil Kypca OCYIIECTBISIETCSI B XOJ€ NMPAaKTHYECKHX 3aHATHH (YCTHBIH OINPOC, pelieHne
3aja4, MyOJMYHOE BBICTYIUICHHE C IOKJIAJJOM 10 BBIOpaHHOW TeMe, TECTUPOBAHHUE).



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpOIMpYyeMOi KOMIIETeH U HaunmeHoBanue
P (UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
8 [1K-4. AHaJIOTrOBBIE CUCTEMBI 00PabOTKH

uHdopmanuu

OO0paboTka 3ByKa, ClIeIUATH3UPOBAHHBIC
MUKPOCXEMBI

MamunHas apudmernka. /[Bondnas u
HIECTHAALATEPUYHAsL CUCTEMBI
CUMCIICHUS.

Hcnonb3zoBanne MuKpokoHTpoJIiepa
KM1816BES1 mnst o6paboTku
uHdopmanuu.

Hamnucanue nmporpamm B accemoiiepe
Hcnons3oBanue LIAIL

Hcnonp3oBanue AL
Muxkpoxkontposuiepsl PIC, ARM
MukpokoHTposiepsl AVR
[Iporpammupyemsbie T0ruuecKue
MHTErPaJIbHBIE CXEMBbI

Hcnonbs3oBanne nepcoHanbHbIX
xkommbroTepoB (1K) mis o6paboTku
uHpopMaimu. Crenuanu3upoBaHHbIe
IPOTPaMMBI.

NudopmannonHbie CUCTEMBI,
noctpoeHHble Ha 6aze [1K.
Cnenunanu3upoBaHHbIE IIATHI U
pucTaBKu (DIEKTPOHHbBIE
ocuusuiorpadbl, reHepaTOpbl CUTHATIOB U
T.J.)

ITouck nnpopmanuu B cetu MHTEpHET.
[IpaBuna cocraBieHus 3alIPOCOB.
[TpuHnunbr pabOTHI MOUCKOBBIX CUCTEM
Conuansnele cetu. McnonszoBanue
COLIMAJIbHBIX CEeTeH JIs MOoMCKa
uH(GOpPMAIIUHU O YEeTTOBEKE.

PexsiaMHbIe TEXHOJIOTUH B CETU
Hurepner.

[TonsTHE COOBITUIHO-YTIPABIIIEMOMN
MpOrpaMMbI

MunumManeHoe npuiioxenue s OC
Windows

[IporpamMmMupoBaHue KilaBUATyphI
[IporpamMmMupoBaHre MaHUITYJISATOpPA TUIIA
«MBIIIbY

VYcerpolicTBa BBOIA IMOJIb30BATEIBCKON
nHdopmanuu

MeTtobl rpaduuecKux MOCTPOSHUH B
3JIEKTPOHHBIX YCTPOMCTBAX




Cemectp

Koa koHTpOIMpyemMoii KoMIeTeHUNU
(UJIM ee 4YacTH)

HaunmenoBanue
OLIEHOYHOI'0 CPeJACTBA

BriBog nH(pOpMAIM ¢ TOMOIIBIO
IpPUHTEPA

Opranu3zanys 1n0Jib30BaTelbCKOro
uHTepderica

Onpenenenue nojb30BaTENbCKOTO
uHTepderica, kiaccudukanys
uHTepdeiicon

Buapl rpadudeckoro uaTepdeiica
noJib3oBarensi. TeKCTOBbIM HHTEpQEiC.
Opranm3anus uarepgeiica B OC
Windows

TexHonOrnU CKOPOCTHOrO OOMEHA
JaHHbIMU 110 ceTH. [loHsTHE ceTeBoi
MOJIEIIN.

CereBas mozens DOD. CereBoit
MPOTOKOJI, TPAHCTIOPTHBIN MTPOTOKOII, [P —
aapec, DNS — cepsep.

ApPXUTEKTYpa «KIMEHT — CEPBEP».
Hanmcanue cepBepHBIX NPUIIOKEHUN HA
Cu.

WindowsSockets. ®ynkunu bepxiu.
Hanucanune KIMEHTCKUX NPUIOKEHUN Ha
Cu

[IporpammupoBaHue CETEBbIX
KOMMYHUKaIUK

[TapannenbHble cUCTEMBI
[TapannenbHble IpOrpaMMbl Ha OCHOBE
nepeaavyn CooOIeHnin

MHOronoTo4Hoe NporpaMMHUpOBaHKE
Pacnpenenenue paboThl MEXITY
napajuiebHbIMH noTokamu B OpenMP
Pacnpenenenue paboThl MEXITY
napasuleabHbIMU ToTokamMu B POSIX
Threads

USB unTtepdoeiic

Paznens qucuuninunel «Pa3zpaboTka
IPOTrPaMMBbI-CEKYHIOMEpa U MPOrPaAMMBbI
«DIJIEKTPOHHBIE YaChI»».

Paznenbr qucuumimael «Pa3paboTka
npuioxenns Windows «Monurtop
TEMIIepaTypbl B IOMEILICHUN Ha Oa3e
KoHTpoJsuiepa Arduinoy.

Pasgens! qucnumuinasl «I1JIUC. Pabora ¢
AltiumNanoboard».

7.2. TunoBble 321aHUS MJIM HHbIE MaTepHAaJIbl, HEOOXOANMBIE /I TEKYIero KOHTPOJIs

7.2.1. Kelic-3apaua

Keiic-3amaua




1. 3amanwue (s1):

- C noMomiplo KOHTpOJUIEpa M MAaKETHOM IUIaThl peajn30BaTh MNEPEKIIOUEHUE PEeKHUMa
paboTel YacoB (yCTaHOBKA BpPEMEHH, YCTAaHOBKAa OyIWIbHHWKA) HauOoliee IKOHOMUYCCKU
OINpaBJaHHBIM CIIOCOOOM.

- C moMompl0 KOHTpOJUIEpa M MAaKETHOH IJIaThl peaqu30BaTh CUCTEMY YBEIOMIICHUS
M0JIb30BATENs O TEMIIepaType B YAAJIEHHOM ITOMEIICHUH.

- Pa3paborars B mporpamme AltiumDesigner cxemy CIBUTOBOTO PETHCTpa M pean30BaTh €
¢ nomortusro ITJIVC.

Kpurepuu onenku:

- OLICHKAa «3a4TCHO» BBICTABIICTCS CTYINCHTY, €CJIM DJJEKTpUYecKas cXxema
pean30BaHa BEPHO, a PE3yIbTaThl MOJICITMPOBAHUS COTTIACYIOTCS C MIPEIOKEHHON 3a1a4ei;

- OIICHKA «HE 3a4TEHO» BBICTABIISICTCS CTYACHTY, €CJIM 3ajiada He BBIITOJTHEHA.

OO0pa3oBarenbHBIC TEXHOJIOTHH W METOJUYCCKUE YKa3aHUs M0 OCBOCHUIO JUCITUTUIHHBI
(yueOHOTO Kypca)

B kypce «MHopmanrioHHas 31EKTPOHUKA» MPEAYCMOTPEHO HCIOIb30BAHHUE CIEAYIOLIUX
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

- TEXHOJIOTUSl TPAIUIIMOHHOTO OOY4YeHHs (JEKIUH, JTabopaTopHble pabdOThI, MPAKTUUYECKHE
3aHATHA, CAMOCTOSITEIIbHAS paboTa);

- HWHTEpPaKTUBHbIE TEXHOJOTMU (CEeMHUHaphl C pelIeHWeM Keic-3amad, JIeKIUU-
JIEMOHCTPALIHH ).



7.3. OueHo4Hble cpeacTBa AJ8 NMPOMEXKYTOYHOH aTTecTAllMU NO HTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 8
Ne i/ Bonpocekl K dk3aMeny

1 AHaJIOTOBBIE CUCTEMBI 00pabOTKH HH(OpMAITIH

2 O06paboTKa 3ByKa, CIEHUAIN3UPOBAHHBIE MUKPOCXEMBI

3 MamunHas apudmeruka. /[BonyHas u mecTHaIaTepuyHasi CHCTEMbl CYHCIICHHUS.

4 Hcnons3zoBanne Mukpokontposiepa KM1816BES1 mis o6paboTku nHbOpMaIym.

5 Hanucanue nporpamm B accembiepe

6 Hcnonb3oBanue [TATI

7 Hcnonb3oBanaue AILIL

8 Muxkpokontposuiepsl PIC, ARM

9 MukpokonTposiepsl AVR

10 [TporpaMMupyemble JIOTHYECKAE HHTEIPATbHBIE CXEMBI

11 Hcnonp3oBanne mepcoHanbHbIX KommbioTepoB (IIK) mist oOpaboTku mHbOpMaruy.
Crienmann3upoBaHHbBIE TPOrPAMMBI.

12 HNudopmannonnsie cucremsl, nocrpoeHHole Ha ©0asze I[IK. CnenmanusupoBaHHbIE
TJIaThl ¥ IPUCTaBKH (DJIEKTPOHHBIE OCIIIIIOTpadbl, reHepaTOPbl CUTHAJIOB U T.JI.)

13 ITouck undopmanuu B cetu Murepuer. [IpaBuia cocraBieHnus 3anpocoB.

14 [TpuHIIMIIBI paOOTHI TOMCKOBBIX CHCTEM

15 ConmanbHbple ceTd. Vcnonap30BaHWE CONMANIBHBIX CETEH A Mmoucka MH(OpMAIH O
4eJI0BEKe.

16 Pexnamubie TexHOOrMM B ceTu MHTEpHET.

17 [ToHsiTrie COOBITHITHO-YTIPaBIsIEeMON TPOrPAMMBI

18 Mununmanbaoe npunokerue 1t OC Windows

19 [TporpaMMupoBaHye KIIaBUATYPHI

20 [TporpaMMupoBaHre MaHUIYJIATOPA TUIIA KMBILIb)

21 YcTpolicTBa BBO/Ia 10JIb30BATENBCKON HHPOpMaLMK

22 Mertobl rpauyecKux MOCTPOEHUI B AIEKTPOHHBIX YCTPOHCTBAX

23 BoiBos HH(OpManMK ¢ TOMOIIBIO IPUHTEPA

24 OpraHu3anus noJab30BaTENIbCKOT0 HHTEpderica

25 OmnpeneneHne MoJib30BaTelbCKOro HHTepdeiica, kiaccupukanus nHTepQeicon

26 Bunet rpaguueckoro wuHTepdeiica monb3oBaTend. [eKCTOBBIM  MHTEpQeENic.
Opranum3zarus uatepdeiica B OC Windows

27 TexHomornu CKOpoCTHOr0 0OMeHa JaHHBIMU 10 ceTu. [loHsTHEe ceTeBOl MoIeny.

28 CereBast moznens DOD. CeteBoit mpoTokos, TpaHCIIOPTHBIN mpoTtokoi, IP — aapec,
DNS — cepsep.

29 ADPXUTEKTYpa «KJIUEHT — cepBep». Hanucanue cepBepHbIx mpusoxenuil Ha Cu.

30 WindowsSockets. ®yukimu bepkin. Hanvcanue knneHTckux npuiokennii Ha Cu

31 [TporpaMMupoBaHHe CETEBBIX KOMMYHHUKAIHH

32 ITapasuienpHBIE CUCTEMBI

33 [TapaymrenpHBIC TPOrPAMMBI HA OCHOBE TIEpeIadr COOOIICHHIMA

34 MHOronoTo4YHoe NporpaMMHUpPOBaHHE

35 Pacnipenenenne paboTel MeX Ay napauieIbHbIMU ToTokamu B OpenMP

36 Pacnpenenenue paboTsl Mexxy napaiensHbiMu notokamu B POSIX Threads

37 USB unTepdetic




7.3.2. Kputepuu U HOPMbI OLEHKH

Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTallu

Kpurepun u HOpMbI OLIEHKH

OK3aMeH

«OTJIMYHO»

3amuieHs! Bce paboTel. OTBETHI
Ha JIBa MIPEIJIOKEHHBIX B OUIIETE
BOITPOCA BEPHHI.

«XOopouIo»

3amuiiensl Bce padotel. Kaxknas
HE3allUIICHHAs B TCYCHUE
ceMmecTpa paboTa 3aMEeHSAETCs
OJTHUM JIOTIOJTHUTEIIHHBIM
TEOPETUIECKUM BOIIPOCOM Ha
sKk3ameHe. B oTBere Ha 0/iMH U3
BOTIPOCOB HMEIOTCS HETOUHOCTH
WJIN OTBET HE TIOJIHBIH.

«yZOBJIETBOPUTEIIBHO

Kamﬂas{ HCBBIIIOJIHCHHAsA B
TCUCHUC CCMECCTpa pa60Ta
3aMCHACTCA OAHUM
JOINIOJIHUTCIIbHBIM
TCOPCTUUCCKHUM BOIIPOCOM Ha
sK3aMeHe. B orBeTax Ha ABa
BOIIpOCa UMCIKOTCA HETOYHOCTH
NN OTBCTHI HC IIOJIHBIC.

«CHECYHOOBJICTBOPUTCIILHO»

OTBeT Ha OAMH U3 BOIIPOCOB HE
JIaH WM TIOJTHOCTHIO HEBEPHBIN.

Cemectp

®opma
NpOBeACHUS
NMPOMEKYTOYHOMI
aTTecTalu

Kpurtepuu u HOpMbI OLleHKH

3alIiTa OTYETOB
o
1a00paTOPHBIM
pabotam

«3a4YTCHO»

PaboTa cuntaeTcs BBEIIIOJHECHHOM,
€CJIM OHA BBITIOJIHEHBI BCE ITAIIBI,
yKa3aHHbIE B METOIUYECKOM
MOCOOHWH, a Pe3yabTaThI
MPEJICTaBJICHBI MPENO/1aBaTeNo.
ITo pe3ynpTaram BBIITOJTHEHHOU
paboThI MOATOTABIUBAETCS OTYET.
OTuer 3aluIaeTcss yCTHO 1o
BOIIPOCaM, YKa3aHHBIM B
METOANYECKOM TTOCOOUH WITH 10
UHAVBUAYAILHOMY 33JJaHUIO TIO
Moau(UKAITIU CO3TaHHON B
paboTe PNEKTPOHHOMN CXEMBI WITH
MTPOTPAMMBEI.




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHMK, yueOHOe

KoanuecTBO B
HAY4YHOM

Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEHU 3arsiaBue (3aroJjioBoK) I'oa u3nanus oudamorexe /
n/n MeToAnYecKoe mocoome,
HaumenoBanue
NPAKTHKYM, JP.) 3EC
1 | Komuccapos O. A. OO0111as1 AJIEKTPOTEXHUKA U DJIEKTPOHUKA y4eOHHUK 2022 O9BC
"ZNANIUM.CO
MII
2 | Onumenko I'. b CunoBast 3JICKTPOHUKA : CHIIOBBIC yaeOHoe mocooue 2023 ObC
MOJIYTIPOBOTHUKOBBIE TPEOOPa30BaTEIH s "ZNANIUM.CO
AJIEKTPONPUBO/JIA U DJIEKTPOCHAOKECHUS M"
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHuK, yueOHOE KO'HH%CTEO B
HAYYHOW
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudbamorexe /
n/n MeToIMYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1 |Typos, B.B APXUTEKTYypa MHUKPOTIPOIIECCOPOB KypC JICKIIUH 2020 3BC "IPRbooks"
2 | Ilpsgunos A. B PazpaboTka MUKPOIPOIIECCOPHOTO yuebHoe rnocobue 2011 48
KOHTpOJUIEpA VIS JIOTHYECKOTO
TECTHPOBAHHUS HHTETPAIBHBIX CXEM
3 | A.T. OBcsannukos, P. K. DNEeKTpPOMarHuTHasi COBMECTUMOCTH B ydeOHoe mocoone 2017 3BC "IPRbooks"
Bbopucos 3JIEKTPOIHEPTETHKE
4 | 1. 10. Mypowmues, U. B. WNudopmannoHHbIe TEXHOIOTHH ydeOHoe mocoone 2018 3BC "Jlanp"
Tropun, O. A. benoycos, P. | npoexkTupoBaHus pagino3JeKTPOHHBIX
1O. KypHocos. CpEACTB
5 | TI'opaees-bypraum M. A OOm1ast MEKTPOTEXHUKA U DJICKTPOHUKA yuebHoe rmocobue 2015 3BC "IPRbooks"
6 | Jaaumo M. 1 WNmxeHepHbIe CHCTEMBI 3TaHHUH U ydaeOHoe mocodue 2015 OBC "IPRbooks"




n/n

ABTOpr, CoOCTaBUTEC/IN

3ar;iiaBue (3aroJji0BoK)

Tun (yueOHuK, yueOHOe
nocooue, yuedHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

Tox m3panusa

KoaundecTBo B
HAY4YHOM
oudamoreke /
HaumenoBanue
9BC

COOPYKEHHI




8.3. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
CHCTEM

. JlokyMeHTanuss Ha WHAUKATOP MT-16S2H mnpousBoactea OO0 «MOBJIT»
[D51eKTpOHHBIN pecypc] : JloxymeHnTauus o KK-unaukaropam. URL:
http://www.melt.com.ru/docs/MT-16S2H.pdf

. HoxymenTanus Ha koHTposuiep auciuies K1013BI'6 (An6866) mpoussoactea OAO
«Anrctpem»: Ilpoaykuus skcnoptHoro HazHaueHus. MC gna XKKM u  ngucnee. URL:
http://www.angstrem.ru/download/datasheet/ An6866.pdf

. Kypnan «CunoBast 3J€KTpOHHKa» [DJIEKTPOHHBIM pecypc| : Hayd. XypH. / —
OnektpoH. )KypH. — Mocksa, Cankr-IletepOypr. — Pesxxum noctyna k xkypH.: http://power-e.ru/

. WebofScience[DnexkTpoHHBI pecypc] : MyJIbTUIMCHUIUIMHApPHAS pedepaTUBHAS
0aza gmamneix. — Philadelphia:  ClarivateAnalitics, 2016- . — Pexum npocryna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrL

. Scopus[DnekTpoHHblii pecypc] : pedeparuBHas Oa3a nmanHbix. — Netherlands:
Elsevier, 2004— . — Pexxum qocTyIa : scopus.com. — 3ari. ¢ akpana. — SI3. pyc., aHri.

. Elibrary[ Dnexkrponnblii pecypc] : Hay4Has 3JeKTpoHHas OuOimoreka. — MockBa :
HOB, 2000— . — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHri.

. SpringerLink[Dnektponusiii  pecypc] : [0a3a mamHeix]. —  Switzerland:
SpringerNature, 1842— . — Pexxum poctyma : link.springer.com. — 3ari1. ¢ skpana. — SI3. aHrI.

. ScienceDirect] DnekTpoHHBIN pecypc] : KOJUISKIHS dJICKTPOHHBIX KHUT M3aTeIhCTBA

Elsevier. — Netherlands: Elsevier, 2018 . — Pexxum goctymna :sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. aHTII.

. NEICON[DnekTpoHHBII pecypc] : 3JeKTpoHHas WHGOpMAaLUsi : apXUB HAYYHBIX
xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum goctyna :neicon.ru/resources/archive. — 3arm.
¢ ’KkpaHa. — SI3. pyc., aHri.

. ®denepanbHbIi UHCTUTYT MPOMBIILIIEHHON COOCTBEHHOCTU [DIIEKTPOHHBIN pecypc] :
cailtT ®DenepalbHOTO MHCTUTYTa TMPOMBIIUIEHHON COOCTBEHHOCTH- . - Pexum gocryma
http://www.fips.ru. — 3ari. ¢ skpana. — SI3. pyc.

. [Topran npodeccronansHoro coodiectna: http://easyelectronics.ru/

. [Topran npodeccronanbuoro coodmectna: https://habr.com/hub/electronics/

. "Enunoe OKHO J0CTyma K 00pa3oBaTebHBIM pecypcam"

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

8.4. IlepeueHb NPOrpaMMHOIo odecre4eHust

Ne Haumenosamue 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 JercTBUS — OECCPOUHO;

koHTpakTNe 1653 ot 14.12.2018, cpok
JieficTBUSI — 6ECCPOUHO

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

3 | MATLAB &Simulink Horosop 652/2014 ot 07.07.2014,cpox

JIeNCTBHS - OECCPOUHO




8.5. Onucanue MaTepHAJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM AJIsl OCYyIIeCTBJIEHUS
00pa30BaTeIbLHOIO MPoIecca Mo JUCHUILINHE

HaumeHoBaHue 000py10BAHHBIX YU4eOHBIX

Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBeIeHUs

N/ | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMENIeHUH JJIfl CAMOCTOATEILHON

pa6oThl o0yuawmmxcsi (HOMep ayJAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

2-511 VYueOnas aygurtopus s npoBenaeHus | CTobl YUYCHUUYECKHE JIBYXMECTHBIC

3aHATHA  JICKIMOHHOTO  Tuma. YueOHas | (MOHOOJIOK) ,  CTOJBl  YYCHHUYECKHE
ayIMTOpUsl  JUIA  TPOBEACHUS  3aHATUH | TPEXMECTHBIC (MOHOOJIOK) CTOI
CEMHHAPCKOTo TUTA. Y4ueOHast ayIuTOpHs JUIS | MPEo1aBaTeIbCKUH, CTYN

1 | KYPCOBOTO  MpPOEKTHPOBAHUS (BBITIOJIHEHUS | MIPEMNOJaBaTeNIbCKHUM, JOCKa ayAuTOpHAs
KYpCOBBIX paboT). YueOHas ayautopus i | (MeIoBasi)

MPOBEACHUS TPYNIOBBIX U MUHAUBUAYaJIbHBIX
KOHCYNbTAllMi. Y4eOHast ayauTopust IJis
MPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJsS U
IIPOMEKYTOYHOM aTTECTALUU.

3-512 Jlaboparopus "TBepnorenbHas | CTONbl  yYEHMYECKHE JABYXMECTHBIE
QJIEKTPOHUKA,  AJIEKTPHUYECKHEe 1enu | | crynss.,lIK, 9KpaH,IPOCKTOP,
CXEMOTEXHHUKa". MOJIEpHU3UPOBaHHbIN cTeHa «Jlya 87» |
VYuebnas aymutopus ans  mpoBeaeHus | creHp sadoparopueii MKC-51m/a 503 -
3aHATUN CEMUHAPCKOIO THUIIA. Swit, mouutop Samsung740N -2 mr,
VYyebnas  aymutopuss st KypcoBoro | monutop LG Flartron -2mr, monuTOp
o | MPOSKTHPOBAHHS (BBIMIOJTHEHUST  KYPCOBBIX | Samsung 763mb-1mt, MmoHuTop Samsung

pabor). 750S-1mr, cucremubiii 610k microtech-
YyeOnass ayautopust Uis  TOpOBEACHHsS | OIT, ocruutorpad C1-68-
IPYHIOBBIX U WHAUBUIYAIBHBIX | lmT,ocummiorpad C1-118,2- 1,
KOHCYJIbTaIUH HKAITIO3H.

YueOHas  aymauTopus IS TPOBEACHUS

3aHATHI TEKyLUIero  KOHTpPOJs U

IIPOMEKYTOYHON aTTECTALlUN.

3 I'-401 Tlomemenue nansi camocTosTeNnbHOM | CTOINBI, CTYNbs, KOMIBIOTEPHI
paboThl 00YJArOIITUXCS
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