FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PABOYAS ITPOT'PAMMA

aucuumuebl 1.0.13.M7.01 Hudpossie n3MepuTeIbHbIE YCTPOUCTBA
s nanpasiaenus 02.03.02 @yngamenTanbHas nHGOpMaTUKa U MHOOPMAIIMOHHbBIE

TEXHOJIOTHU
ypoBeHb bakanaspuar
¢opma o0yueHus1 ouHas

kageapa-paspadorunk NudopmanimoHHO-U3MepUTEIbHAS TEXHUKA

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 02.03.02 dynaamenTanbHas HH(GOPMATUKA U HHPOPMALTMOHHBIE TEXHOJIOTUH,
YTBEPKAEHHBIM NpukazoM MunoOpHayku ot 23.08.2017 Ne 808

|

TIDI1, xparTes B chetene
mooGopora

1OYpry

3aB.xadenpoii pazpaboTynka,
J.TEXH.H., JI0LI.

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT

a M. H.

=z
552

vamn
07.06.2023

M. H. Camonyposa

Pazpabotuuk nmporpamMmel,
K.T€XH.H., JIO1l., JOLEHT

E. B. Bcrasckas

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

dopmupoBaHHE y CTYJICHTOB 3HaHUN O HEMPEPHIBHBIX U JUCKPETHBIX CUTHAJIAX, O
criocobax nmoiay4deHust 1 00paboTku nHopManuu B HUGPOBOM BHIE, TPUHIIUTIAX
NOCTPOCHHS IU(PPOBBIX YCTPOUCTB AJII U3MEPEHHUSI SIEKTPUUECKUX BEITNIHH.

Kparkoe conep:xanue 1ucCUNIMHBI

[Ipu u3ydeHnn TUCIUIUINHBI 00€CTIeYMBAETCsI MOATOTOBKA CTy/ACHTa B 001acTH
MHUKPOIPOLIECCOPHBIX YCTPONCTB, IPOUCXOANUT 3HAKOMCTBO C OCHOBHBIMH ITpoOIeMamMu
MUKPOIPOLIECCOPHON TEXHUKH, 0c000€ BHUMAHHE YIEISIETCSA CIOCO0aM MOIyYEHUs U

00paboTK HH(pOpMaLMU B LU(PPOBOM BUJE.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI

JTUCIHUILINHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Tnanupyemsble pe3yabTaThl
OOy4eHWsI 110 TUCIIUTUTHHE

VYK-2 CnocoGen onpeaensTh Kpyr 3a7ad B paMKax
MOCTaBJICHHOU el u BBIGI/IpaTI: OIITUMAJIbHBIC
CHOCOOBI UX PEIICHHUS, UCXOS U3 IEUCTBYIOINX

IIPaBOBBIX HOPM, HMEIOIIUXCSA PECYPCOB U
OTpaHUYCHUH

3HaeT: MPUHLUIIBI TOCTPOEHUS HHU(POBBIX
N3MEPUTENIBHBIX YCTPOMCTB HA OCHOBE
COBPEMEHHOM IIEMEHTHOM 0a3bl

YMeeT: aHaJIM3UPOBaTh METPOJIOTHUECKHE
XapaKTEPUCTUKH UPPOBBIX U3MEPHUTEIBHBIX
KaHaJIOB

lMeeT MpakTUYeCKU OIBIT: IPOCKTUPOBAHUS
U(PPOBBIX N3MEPUTENBHBIX YCTPOICTB Ha
COBPEMEHHOM AJIEMEHTHOM Oa3ze;
POrpaMMHUPOBAHMsI KOHTPOJUIEPOB JUIs OIpoca
(PPOBBIX CEHCOPOB

YK-6 CriocobeH yrpaBisiTh CBOUM BPEMEHEM,
BBICTPANBATh M PEATU30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS HAa OCHOBE MIPUHIUIIOB 00pa30BaHUs
B TEYECHHUE BCEU KU3HU

YMeeT: aHaIM3UpOBaTh U POTHO3UPOBATh Pa3BUTHE
U3MEPUTENILHBIX YCTPOUCTB sl IU(POBOIA
WHIYCTPUH

3. Mecro aucuuninHbl B ctpykrype OII BO

[TepeueHb MPEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB pabOT yueOHOTO IMIaHa

[TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

Her

1.®.13.M7.03 NUHTEmIeKTyanbHble U3MEPUTEITbHBIE

CHCTCMBI

Tpe6OBaHI/UI K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYACHTA, HCO6XOI[I/IMI>IM
IIp1 OCBOCHUHU IIaHHOﬁ JAUCTUITIINHBI 1 HpH06peT€HHBIM B PC3YJIbLTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCIHUILINH:

Her

4. O0béM 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpy10eMKOCTh JUCHHUIUIMHBI COCTaBIAET 4 3.¢., 144 4., 72,5 4. KOHTaKTHOM

paboTHhI




Pacnpenenenue
Bcero 10 CeMecTpaM B yacax
Bun yuebHoli paboThl
4acoB Homep cemectpa
O6miast Tpy10EMKOCTh AUCITUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BHUIBI 3 37
aynuTopHbIX 3aHsaTui (I13)
JlabopartopHsbie padoTsI (JIP) 0
Camocmosmenvuas paboma (CPC) 71,5 71,5
IToaroroBka k qudQepeHIMPOBaHHOMY 3a4ETy 20 20
[TonroToBka K BBHIMTOTHEHUIO MPAKTUYECKUX padOT U 515 515
oopMIIeHHE OTYETOB MO MPAKTUIECKUM padoTam ’
KoHcynpranyy u npoMexyTo4Hast aTTeCTalus 8,5 8,5
By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - nud.3ader

5. ConeprkaHue TUCHMIIIIMHBI

O0beM ayIUTOPHBIX 3aHIATHI

pa:j;gena HaumenoBanue pasienoB AUCHUILUIMHbBI 10 BUJIaM B 4acax
Bcero J| O3 | JIP
Beenenue. Apxurekrypa MUKpokoHTposiepoB STM32. Snpo
1 16 8 8 0
ARM Cortex. PaboTa ¢ mopramu BBOJa-BBIBOIA
2 |M3mepeHue BpeMEHHBIX MHTEPBAJIOB, TakTUpoBanue, [ITUM 12 4 8 0
3 UteHue u 3anuch u3mepseMoil nudopmanuu, padora ¢ FLASH- ] 4| a 0
MaMsTbIO
4 Cucrema HpepLIBaHHfI.VHpHOpHTeTLI 3a/1a4 B IU(POBHIX 4 4l o 0
M3MEPUTENbHBIX YCTPOWCTBAX
5 AHanoro-1udpoBoii mpeobdpazosarens. Mcnons3oBanue AL B 12 6l 6 0
U(GPOBBIX U3MEPUTENBHBIX YCTPOIICTBAX
6  (Matepdeiicel cBsi3u B IU(PPOBBIX H3MEPUTEIBHBIX YCTPOHUCTBAX 12 6 6 0
5.1. Jlekuuu
Ne Ne Koa-
HaumeHoBaHue uinm KpaTkoe coJepKaHue JTEKIIMOHHOTO 3aHATHUS BO
JIEKLMH [pa3/ienal 4ACOR
Beenenue. Apxurekrypa MukpokonTposuiepa STM32. OcoOeHHOCTH COCTaBICHUS
12 | [POrpamM it MHKPOKOHTPOILIEPOB. bubmunoreka HAL. Konduryparop 4
’ STM32Cube. O630p KOMIHIATOPOB, MporpammaropoB. Cpena pazpadorku [AR
Embedded Workbench for ARM Cortex.
3.4 1 PaboTa ¢ mopTamu BBOAa-BhIBOZa MUKPOKOHTpoOJIIepa. Pesxxumpbl pabOThI THHUN 4
’ MOPTOB BBOAA-BbIBO/IAa. KoHurypanus nunuii.
TakTtupoBaHue MUKpOKOHTposuiepa. TaliMmepbl-cueTunku. PaboTa Taitmepos-
5,6 2 4
c4yeTunkoB B pexumax [HINM, YHNM.
78 3 [TamsTh Mukpokontposiepa. Coxpanenue HacTpoek Bo FLASH-namsTh. 4
’ CuuTtbiBaHUE HACTPOCK. 3arpy3ka mporpammel uepe3 Bootloader.
9,10 4 |Cucrema npepblBaHUH MUKPOKOHTpoJuiepa. [IpuopureTsl npepriBaHmil 4
11, 12, 5 |Aranoro-mudpoBoii npeodpazoparesb. OCHOBHBIC W TOTOJHUTEIHHBIC KAaHAJIBI. 6




13 Pabota B pexxume npepsiBanuii. [Ipsimoit noctyn k namstu. [oaxitouenue
M3MEPUTENIbHBIX AHAJOTOBBIX CUTHAJIOB.
14, 15, 6 Wnrepdeiico! csazu. [locnenosarensupie nuurepdeiicst SPI, 12C, UART. Omnpoc 6
16 JTATYMKOB C UCIIOJIb30BaHHEM UHTEP(EICOoB.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Koa-
HanmeHnoBaHue niam KpaTkoe co/iep:KaHue MPaKTUYECKOro 3aHATHS, CEMUHApa | BO
3aHATHS [pa3ena)
4acoB
Co3ganue npoekTa s MUKpoKoHTposuiepa STM32 ¢ ucnosib30BaHEM
1,2 1 |mporpammel-koHpuryparopa STM32CubeMX, cpenst papadborku IAR 4
Embedded Workbench
Pabota ¢ nMHUAMU OPTOB BBOAA-BbIBOJA. [lo/IKITIOUEHHE TUCKPETHBIX
3,4 1 |ympaBistomiux curHajioB (TymOnep, KHOMKa), pOpMUPOBAHHUE JUCKPETHON 4
BBIXOAHON MH(pOpMAIIK (CBETOANOIbI)
5.6 > Taiimepri-cueTunku. Cuctema TakTUpoBaHUsl. PacueT BpeMeHHBIX MHTEPBAJIOB B 4
’ 3aBHCHUMOCTH OT YaCTOTHl TAKTUPOBAHUS TallMepa-CUeTUHKa.
738 ) PacueT ckBaykHOCTHU M K03(h(pUIIMEeHTa 3alI0JIHEHUS, UCIIOIb30BaHUE TaliMepa B 4
’ pexume LLTMM
9.10 3 Pa6ora ¢ Flash-nmamsateio. CoxpaHeHue U CYUTHIBAHUE HACTPOCK. AJipecanus 4
’ namsITH, paboTa ¢ yKa3aTelIsIMH.
11, 12, 5 AHajoro-1ugpoBoil npeodpazoparens. 3Mepenue HarpskeHUs Kak 6
13 HKBHBAJICHTA (PU3UUECKOM BEITMUMHBI.
14, 15, 6 OOMeH TaHHBIMHU MEX/1y MUKpOKOHTposuiepamu o uarepdeiicy UART. Onpoc 6
16 naruukoB 1o uarepdeiricam SPI, 12C. Pabora ¢ XKKU.
5.3. JlaboparopHbie padoThI
He npexycmoTpenbl
5.4. CamocrosiTesibHasA padoTa CTyIeHTA
Bremonnenune CPC
Crnucok auTepatypsl (C yKa3aHueM Kozn-
[Momux CPC pa3elos, riaB, CTpaHuil) / cchuika Ha  [CeMmecTp| BO
pecypc 4acoB
Tema 1: nexum 1,2 Tema 2: nexmuu 3, 4
(cmaitner 1-23), 5 (cnaiiast 16-37) Tema 3:
[TonroroBka k auddepeHIInPOBAaHHOMY nekmus S(cnaiasl 38-49) Tema 4: nexkuwus 4 3 20
3aueTy (cmaiiner 24-38), nekuus S(cnaiast 1-15)
Tema 5: nexmus 6 Tema 6: nexium 7, 8, 9,
10, 11
[ToaroToBKa K BBIMOJIHEHHUIO TPAKTUYECKUX .
pabot 1 oopMIIEHHE OTYETOB TIO POC xa BPITIOMIHCHHC RKAON 3 51,5
[IPaKTHYECKO paboThI
MPAKTUYECKUM paboTam

6. ®oH/1 OLIEHOYHBIX CPEACTB /ISl MPOBeeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOI aTTecTaAllUN




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

No
KM

Ce-
MECT]

Bun
KOHTPOJISI

HazsBanue
KOHTPOJIBHOTO
MEpONPUATHUS

Bec

Makc.
Oamn

[Topsigok HauncaeHUs 6aTOB

Yuu-
TEHIBa-
erca B [1A

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 1

[TpakTrueckas pabota
COZICPKUT S 3aaHui

1 - BeIOSTHEHO BepHO 1
3a/laHNe

2 - BBITIOJIHEHO BEPHO 2
3aTaHus

3 - BBIIIOJIHEHO BEPHO 3
3aTaHusI

4 - BBIIIOJIHEHO BEpHO 4
3aTaHusI

S - BBINOJIHEHO BEPHO 5
3agaHni

¢ depeHIINPOBAHHBIH]
3a4eT

Texymmi
KOHTPOJIb

[IpakTnueckas
pabora 2

[TpakTrueckas pabora
COZIEPKUT S5 3a7jaHU

1 - BBITIONTHEHO BepHO 1
3alaHue

2 - BBITIOJIHEHO BEPHO 2
3alaHus

3 - BBITIOJTHEHO BEPHO 3
3alaHus

4 - BBITIOJIHEHO BEpHO 4
3alaHus

5 - BBINOJHEHO BEPHO 5
3aJaHui

i pepeHIMPOBaHHBIN
3ager

Texyuui
KOHTPOJIb

[IpakTnueckas
pabora 3

[TpakTrueckas pabora
COJICPKHT S 3aJaHni

1 - BeIMOJIHEHO BEpHO 1
3a/1aH1e

2 - BBITIOJIHEHO BEPHO 2
3a/1aHus

3 - BBINOJHEHO BEPHO 3
3a/1aHus

4 - BBITIOJIHEHO BEpHO 4
3a/1aHus

5 - BBINOJHEHO BEPHO 5
3a1aHUN

i epeHITMPOBaHHBIN
3ayer

Texyuui
KOHTPOJIb

[IpakTnueckas
pabora 4

[IpakTuueckas padora
COZICPKUT S 3aaHui

1 - BbITIOSTHEHO BepHO 1
3aJjaHKe

2 - BBITIOJIHEHO BEPHO 2
3aJaHHS

3 - BBINIOJIHEHO BEPHO 3
3aJaHHS

4 - BBIIIOJIHEHO BEpHO 4

3aIaHus

i epeHIIMPOBaHHBIN
3ayer




5 - BBINOJIHEHO BEPHO 5
3agaHui

Texymumii
KOHTPOJIb

IIpakTrueckas
pabora 5

[IpakTrueckas pabora
COZIEPKUT S 3aaHn

1 - BeIMOSTHEHO BEpHO 1
3a7aH1e

2 - BBIMIOJITHEHO BEPHO 2
3a1aHus

3 - BBINOJHEHO BEPHO 3
3a1aHus

4 - BBIIIOJIHEHO BEPHO 4
3a1aHus

5 - BBINOJIHEHO BEPHO 5
3ajaHUN

i pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 6

[TpakTrueckas pabora
COZICPKUT S 3aJaHni

1 - BeIIOSTHEHO BepHO 1
3a/laHne

2 - BBIIIOJIHEHO BEPHO 2
3aIaHust

3 - BBINIOJIHEHO BEPHO 3
3aIaHust

4 - BBIIIOJIHEHO BEpHO 4
3aIaHusI

5 - BBIIIOJIHEHO BEPHO 5
3aaHui

¢ depeHIIMPOBaHHbBIN
3a4er

ITpome-
KYTOYHAs
aTTecTanus

KomnbrorepHoe
TECTUPOBAHUE

20

KoMIBbIOTEpHBINM TECT COCTOUT
u3 20 Bornpocos. [IpaBuibHbIN
OTBET HA KaX bl BOIPOC
orieHuBaercsa B 1 0ayur. Ha
BBITIOJIHEHUE T€CTAa OTBOJIUTCS
30 MUHYT.

i epeHITMPOBaHHBIN
3ayer

Texymmii
KOHTPOJIb

Tect k nexkmu
1

TecT cogep>kuT 5 BOMPOCOB.
3a Ka)KJblii IPABUJIBHBIN OTBET
Hauucisiercs 1 6as.

¢ depeHIIMPOBAHHbBIN
3a4er

Texymmii
KOHTPOJIIb

Tect k nexkumu
2

TecT conepkuTt 5 BOIpOCOB.
3a KaX bl TPaBUIbHBIN OTBET
Hauncisgercs 1 oanm.

Qg epeHIIMPOBaHHBII
3ayer

Texymumii
KOHTPOJIIb

10 3

Tect k nexkmu
3

TecT conepKuT 5 BOpPOCOB.
3a KaXxablii TPaBUIIbHBIN OTBET
Hauncisgercs 1 oanm.

i epeHIIMPOBaHHBIN
3ayer

Texymumii
KOHTPOJIb

11| 3

Tect k nexkumn
4

TecT conepKUT 5 BOIPOCOB.
3a KaXKJIbIi TPAaBWJIbHBIN OTBET
Hauucisgercs 1 6ann.

Qg epeHIIMPOBaHHBIN
3ager

Texkymumii
KOHTPOJIb

12| 3

Tect k nexkumn
5

TecT cCOnepKUT 5 BOIPOCOB.
3a Ka)KJIbIi TPAaBWIbHBIN OTBET
Hauuciagerca 1 oaml.

i pepeHIIMPOBaHHBIN
3ager

Texymuit
KOHTPOJIb

131 3

TecT K neKUu

6

Tect copepKUT S BOPOCOB.
3a Ka)KJIbIi MTPABWIbHBIN OTBET
Hauucisercs 1 oan.

nudpepeHIpoBaHHbII
3a4eT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

| Bua npoMexxyTouHOM |

[Tpoueaypa nposeneHus

Kputepun




arrcCranuun

OLICHHUBAaHUA

mddepeHIpOBaHHBII
3a4yer

[Ipu ouleHuBaHUM PE3yaBTATOB YUEOHOM AESITEIBHOCTH
oOyyaronierocs o AUCUUILINHE UCIIONb3yeTCs 0auIbHO-
peUTHHIOBasE CUCTEMA OLIEHUBAHUS Pe3yJIbTaTOB YueOHOU

nesitenbHocTH oOydaromuxcs (I[Tomoxxenue o bPC
YTBEPKACHO NpHUKa3oM pektopa oT 24.05.2019 . Ne 179, B
penakiuu mpukasa pekropa ot 10.03.2022 1. No 25-13/09).
OreHka 3a AUCHUITUHY (POPMHUPYETCSI HA OCHOBE
MOJTYYCHHBIX OIEHOK 32 KOHTPOJIbHO-PEUTHHTOBEIE
MEpPONPUATHS TEKYyIero KoHTposd. OrnyHo: Bennunna
perTuHTa o0yuatomerocs o gucrurinae 85...100 %.
Xoporuo: Benuunna peiitunra oOyyaromerocs 1mno
nucturinae 75...84 %. YoosnerBoputenbHO: Benmunna
peiftunra oOyyvaromierocs mno gucuuruinae 60...74 %.
HeynosnerBopurensHo: Bennunna peiftunra ody4aroierocs
no aucuuminbe 0...59 %. Ecnu cTyneHT He cormnaceH ¢
OLIEHKOH, IMOJTyYEHHOH 10 pe3ynbTaTaM TeKYIIero KOHTPOJIS,
CTYJCHT IPOXOIUT MEPOIPUATHE TPOMEKYTOUHON aTTeCTalluU
B BUJIC TECTHPOBaHUs. TecTHpoBaHHE IPOBOANUTCS B CHCTEME
edu.susu.ru. Tect cogepxxut 20 Bonpocos. Ha Beinonnenue
tecta gaercs 30 MuHyT. B 3TOM cityyae oneHka 3a
JMCLUIUIMHY PACCUMTBHIBAETCS HA OCHOBE MOJIyUYE€HHBIX OILIEHOK
32 KOHTPOJIbHO-PEUTHHTOBBIE MEPOTIPUSTHS TEKYIIETO
KOHTPOJISL U IPOMEXYTOUHOU arrectaruu. Oukcanus
PE3yNIBTaToOB YUeOHOH ESTENTFHOCTH 110 TUCITUITIIHE
HPOBOAUTCS B JIEHb 9K3aMEHa MPHU JTUYHOM IPUCYTCTBUH

B cootrBeTcTBUU
c . 2.5,2.6

[lonoxxenus

CTy/ICHTA.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMITETEHIINH €3yJbTaThl 00y4eHus TRaBRREo 3
VK- 3HaeT: NPUHLIUIIBI HOCTPOEHUS HHU(POBBIX U3MEPUTEITBHBIX Jbb e [ | L
YCTPOMCTB HA OCHOBE COBPEMEHHOM AJIEMEHTHOM 0a3bl
VK- 'YMeeT: aHaIM3UpoBaTh METPOJIOTHUECKUE XapaKTEPUCTUKU Jb bbb [ e
U(PPOBBIX U3MEPUTEIBHBIX KaHAJIOB
VMeeT npakTUYeCKU OTBIT: MPOEKTUPOBAHUS ITUPPOBHIX
VK2 M3MEPUTENBHBIX YCTPOUCTB HA COBPEMEHHOM IEMEHTHOM 0ase; 11 4 L P Y
MPOrpaMMHUPOBAaHUS KOHTPOJUIEPOB JIJIs ONpoca HU(POBBIX
CEHCOpPOB
VK-6 'YMeeT: aHaJIM3UpOBaTh U IPOrHO3UPOBAThH Pa3BUTHE Jbbb e [ | L
M3MEPHUTENBHBIX YCTPOUCTB /I HU(POBON MHAYCTPUU
TuIoBbIe KOHTPOJIBHBIE 3aIAHUS 110 KAXKJIOMY MEPOIPUITHIO HAXOISATCS B
MIPUIOXKCHUIX.

7. YueOHO-MeTOoAMYECKOEe 1 MH(OPMAIIMOHHOE O0ecnedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTANUS
@) OCHOBHAs TUMepamypa:

I. PykoBOACTBO K KypCOBOMY ITPOEKTUPOBAHUIO MO 3JIEKTPOHHBIM

ycTporcTBaM aBToMatuku [ TekcT| meron. ykazanusa A. E. ['ynunus u ap.; nox pea.

O. H. KazpmuHna ; Yensa0. monutexH. UH-T M. JleHnHckoro komcomorna, Kad.




ABromatuka u tenemexanuka ; FOYpI'Y. - Uensbunck: U3narensctBo UIIH, 1985. -

82 c. ui.
2.

I'younun, A. E. Hudposas cxemorexnuka Yueb. nocooue HOx.-Ypan.
roc. yu-T, Kad. ABromaruka u ymp.; FOYpI'Y. - Uensounck: Uznarensctro FOVYpILY,
2000. - 129,[1] c. un. 7IEKTPOH. Bepcus

0) OononHumenbHas Iumepamypa:
nsuaunH, B. M. LudpoBsie n3MepuTeabHble yCTpOcTBa Y YeOHUK
JU1st By30B 110 criell."MHdopM.-u3mep. Texnuka'. - 2-e usj., nepepad. u goi. - M.:
Bricmias mikoma, 1981. - 335 ¢. un.

1.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycMotpenbt

2) MemoouuecKkue YKazanus 0Jis Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
Koncnekr nekmui
Omnucanue paboThl ¢ MUKPOITPOIIECCOPHBIMHU YCTPOMCTBAMU

l.
2.

U3 HUX.: yyebHOo-Memoouyeckoe obecneyerue camoCmosamenbHol pabomol CMyO0eHma:
KoHcrnekr yekimit
Onucanue paboThl C MUKPOIPOIECCOPHBIMU YCTPOMCTBAMHU

I.
2.

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

HaumenoBanue
Ne Buz peeypeas | bubmorpadudeckoe onrcanue
JUTEPaTyphl ANIEKTPOHHOMN
dbopme
MyxanuH, JI. I. CxeMOTeXHHKa U3MEPUTEIBHBIX YCTPOUCTB :
DIEKTPOHHO-
OCHOBHAS UG IOt HAS yaeOHoe nmocobue ans crno / JI. I. MyxanuH. — 2-e u3n., crep.
1 sreparypa cHCTeMa — Cankr-IletepOypr : Jlans, 2022. — 284 c¢. — ISBN 978-5-
w3natenbersa Jlats 8114-8972-5. — TekcT : aneKTpoHHbIH // JIaHb : JEKTPOHHO-
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HepequB HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOecCIIeueHHs:
1. Microsoft-Windows(6eccpodno)
2. TAR Systems-IAR Embedded Workbench for ARM Kickstart 8.22(6eccpouno)
3. STMicroelectronics-STM32CubeM X (6eccpodno)
4. -Microsoft Visual Studio (6eccpouno)
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