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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.®.02.M7.03 NUHTEmIeKTyalbHbIE U3MEPUTETbHBIE
CUCTEMBI,

1.®.02.M7.02 [IporpammHoe obecrieueHne
N3MCPUTCIIBHBIX TPOIICCCOB

Tpe6OBaHI/UI K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMI>IM
IIp1 OCBOCHUU IIaHHOﬁ JUCTUITIINHBI 1 HpH06peT€HHBIM B PC3YJIIbTATC OCBOCHUA

MPEAIECTBYOINUX TUCIUTIINH:
Her

4. O0bém M BUABI YUeOHOI PadOTHI




OO6m1as Tpy10€eMKOCTh TUCHUILUIMHBI cocTaBiseT 4 3.e., 144 4., 72,25 4.

KOHTAKTHOM paboThI

Pacnpenenenune
Bcero 110 CEMECTpaM B yacax
Bun yueGHO# paboThI
4acoB Howmep cemecTpa
3
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexmuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI 3 17
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 71,75 71,75
C IPUMEHEHUEM JHCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUI
[TonroroBka k nuddepeHITUPOBAHHOMY 3a4ETy 20 20
[ToaroroBKa K BEITIOJIHEHHUIO MPAKTHYECKUAX pabOT U 5175 5175
o(opMiIeHHE OTYETOB MO MPAKTUYECKUM paboTam ’
KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 8,25 8,25
Bux konTposs (3adet, qud.3adueT, IK3aMeH ) - mud.3aueT

5. Conep:kaHue qMCUUIIMHBI

O0beM ayIUTOPHBIX 3aHITHI
pajzgena HaumenoBanue pa3aenoB JUCHUIIINHBI 110 BUJaM B 9acax
Bcero J| 113 | JIP
BBeneHnue. Apxutektypa MUKpoKOoHTposuiepoB STM32. Anpo
1 16 8 8 0
ARM Cortex. PaboTa ¢ mopramu BBOJIa-BhIBOJIA
2 |3mepeHue BpeMEHHBIX UHTEPBAJIOB, TakTHpoBanue, HINM 12 4 8 0
3 Urenue u 3anuch u3MepseMoii napopmarum, padora c FLASH- ] 4 4 0
MaMsThIO
4 Cucrema HpepBIBaHHﬁ.vaHOpHTeTBI 3a/1a4 B U POBBIX 4 4 0 0
W3MEPHUTENIBHBIX YCTPOUCTBAX
5 AHasioro-1ugpoBoii npeodpaszoparens. Mcnons3opanue AL B 12 6 6 0
U(PPOBBIX U3MEPHUTEIBHBIX YCTPOHCTBAX
6  |[MuTepdeiicel cBA3M B IM(PPOBHIX U3MEPUTEIIBHBIX YCTPOMCTBAX 12 6 6 0
5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHMe WM KpaTKoe CoJepKaHue JIEKIIMOHHOTO 3aHATHUS BO
JIEKLMH [pa3ienal 4ACOB

Brenenue. Apxutekrypa MUKpokoHTpoiuiepa STM32. OcoOeHHOCTH COCTaBICHUS
porpamMM it MUKpOKOHTposutepoB. bubnnorexka HAL. Kondurypatop

1.2 ! STM32Cube. O630p KOMIUIATOPOB, MporpamMmaropoB. Cpena pazpadbotku IAR 4
Embedded Workbench for ARM Cortex.
3.4 1 Pabora ¢ mopramu BBOJa-BBIBOJIa MUKPOKOHTPOJLIEpa. PexKUMBI paOOThI THHHIA 4
’ MOpTOB BBOAA-BhIBOAA. KoHbUrypamms TuHUH.
5.6 ) TaxkTupoBaHue MUKpOKOHTposuiepa. Taiimepsi-cueTunku. Pabora Taiimepos- 4

cueTunkoB B pexumax M, YHNM.




78 3 [TamsTh Mukpokontpoiepa. Coxpanenue Hactpoek Bo FLASH-namsTh. 4
’ CuuThIBaHUE HACTPOECK. 3arpy3ka mporpammel uepes Bootloader.
9,10 4 |Cucrema npepblBaHUN MUKPOKOHTpoJuiepa. [IpuopureTsl npepriBanmil 4
11. 12 AHajnoro-uQpoBoi npeo6pa3voBaTenb. E)CHOBHBIG U JIONIOJTHUTENIbHBIE KaHAJIbI.
i 3 ’ 5 [PaGora B pexume npepbiBanuid. [Ipsmoit noctyn k mamsatu. [logkirouenue 6
M3MEPUTEITbHBIX aHAJIOTOBBIX CUTHAJIOB.
14, 15, 6 Wutepodeiico! cszu. [locnenoarensusie natepdeiicsl SPI, 12C, UART. Ompoc 6
16 TaTYUKOB C UCITOJIb30BAaHUEM UHTEP(EHCOB.
5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
Ne Ne Koa-
HanmeHnoBanue wim KpaTkoe CoAep:KaHue MPAKTUUECKOTO 3aHITHs, CEMUHApa | BO
3aHATHUSA [pa3ena
4acoB
Co3znanue npoekTa st MUKpokoHTpoiiepa STM32 ¢ ucnonb3oBaHreEM
1,2 1 |mporpammsl-koHuryparopa STM32CubeMX, cpensl pazpadborku IAR 4
Embedded Workbench
PaboTta ¢ 1uHUsIMU TTOPTOB BBOJIa-BbIBO/IA. [l0o/IKITIOU€HNE TUCKPETHBIX
3,4 1  |ympaBistomux CUTHANIOB (TyMOIep, KHOMKa), (hOPMHPOBAHUE TUCKPETHOM 4
BBIXOJIHOM MH(pOPMAILINH (CBETOAHOIBI)
5.6 2 Taitmepbi-cueTunku. CucteMa TaKTUpOBaHUs. PacueT BpeMEeHHBIX HHTEPBAJIOB B 4
’ 3aBHCHMOCTH OT YaCTOTHI TAKTUPOBAHUS TaliMepa-cueTuHKa.
Pacuet ckBa)XHOCTH U KO3 GUIIMEHTA 3al0HEHUs, UCTI0Ib30BaHKUE TaliMepa B
7,8 2 4
pexume HIUM
9.10 3 Pabora ¢ Flash-nmamsatero. CoxpaneHnue 1 CYUThIBAHUE HACTPOEK. Aipecanus 4
’ namsTH, paboTa ¢ yKa3aTesiMHU.
11, 12, 5 AHasoro-udpoBoii npeodpazosarens. 3MepeHue HaNPsHKEHUS Kak 6
13 DKBHUBaJIEHTA (PU3UYECKOM BETUYUHBI.
14, 15, 6 OOMeH JaHHBIMH MEXTy MUKpOKOoHTpoiepamu 1o uarepgdeiicy UART. Ompoc 6
16 narunkoB 1o uarepdericam SPI, [12C. Pabora ¢ JKKU.
5.3. JIaboparopHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTesqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Crmcok nmurepaTypsl (C yKa3aHHEM Kon-
Tlogsug CPC pasnenos, ras, CTpaHull) / ccbuika Ha  [CeMmecTp| BO
pecypc JacoB
Tema 1: mexmmu 1,2 Tema 2: gexmnu 3, 4
(cmaiigst 1-23), 5 (cnaiiast 16-37) Tema 3:
[TonroroBka k auddhepeHITnPOBAaHHOMY nmekmus S(cnaiasl 38-49) Tema 4: nexuwus 4 3 20
3a4ueTy (cnmaiigsl 24-38), nexus S(cnaiiasr 1-15)
Tema 5: nexuums 6 Tema 6: nexunu 7, 8, 9,
10, 11
[IpakTuueckas pabora 1: Konuenkos B.1.
rnaBa 1 (c.6-12), masa 3 (c.37-40, 46-48)
[ToaroroBKa K BHIMOJIHEHUIO MPAKTUYECKUX )
26O 1 OOPMICHHE OTIETOB 110 [IpakTiueckas pabora 2: KoHueHkos B.I/I.. 3 5175
HpaKTHIecKiM paboTan riaBa 2 (c.13-27) llpakruueckas padota 3:
®enocos 10.B. (c.27-34) IIpaktuyeckas
pabota 4: Degocos 10.B. (c.35-42)




[IpakTudeckas padora 5: Konuenkos B.1.
rnaBa 2 (¢.30-32) [Ipakruueckas padota 6:
denocos 10.B. (c.44-58)

6. Tekymmii KOHTPOJIb YCIIEBA€MOCTH, IPOMEKYTOUHAS aTTECTAUA

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHHeM 0 OaJTEHO-PEUTHUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabubie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oa

[Topsnox HaumcieHus: 6aII0B

Y un-
THIBA-
erca B [1A

Texymuit
KOHTPOJIb

[IpakTnueckas
pabora 1

1 - paboTa BbITIOJTHEHA
0 - paboTa He BHITIOJIHEHA

nudpepeHITpoBaHHbII
3a4eT

Texymui
KOHTPOJIb

[IpakTnueckas
pabora 2

Ha BeinosiHeHne
MPaKTUYECKON pabOThI
OTBOJUTCS 2 HeJlenu (cuuTas
OT JaThl OKOHYaHUS
BBITIOJIHEHHUS ).

5: BbINIOTHEHNE TPAKTUYECKOU
palboThI MOJTHOCTHIO U B CPOK,
MpaBUILHOE OPOpMIICHUE
oTueTa

4: BeinosHeHHE TPaKTUYECKOM
pabOTHI TOTHOCTHIO C
OIO34aHreM He 0ojiee yeM Ha
7 IHEH, IPaBUIIBHOE
odopMIIeHHEe OTYETa

3: BolllosiHEHNE TPAKTUYECKON
PabOTHI TIOJTHOCTHIO C
omo3aaHueM Ooree yeM Ha 7
ITHE, MPaBUIILHOE
odopmIIeHHE OTYeTa

2: BbInosgHeHne NpakTUIeCKOM
pabOTHI TOTHOCTHIO C
ommOkamu B 1 nmu 2
3a/1aHUSX.

1: BolnonHeHre MpakTUYECKOU
paloThI ¢ IPaBUIBHBIM
BBITTOJTHEHUEM | Uiu 2
3aJaHU.

0: PaGoTa He BBITIOJTHEHA WU
BBITIOTHEHA TTOTHOCTHIO
HEIPABWIBHO.

i epeHIIMPOBaHHBIN
3ayer

Texymui
KOHTPOJIb

IIpakTnueckas
pabora 3

Ha BeInIONTHEHME
MPaKTUYECKOM padoThI
OTBOAUTCA 2 HENenu (cuuTas
OT JaTbl OKOHYaHUS
BBITIOJTHCHHS ).

5: BeInonaHeHue npakTu4ecKkoin
paboTHI MOJTHOCTHIO U B CPOK,

npaBUiIbHOE 0(OpMIICHHUE

Qg pepeHIIMPOBaHHBIN
3ager




oTueTa

4: BeinosHeHHE TPaKTUYECKOM
paboTHI TOTHOCTHIO C
OI0O3JaHNeM He 0ojiee yeM Ha
7 IHEH, IPaBUIIbHOE
odopMIIeHHEe OTYeTa

3: BelllosTHEHNE TPAKTUYECKON
PabOTHI TIOJTHOCTHIO C
omo3aaHueM Ooree yeM Ha 7
ITHE, MPaBUIILHOE

o opmIIeHHE OTYeTa

2: BpInojgHeHne NpakTUIeCKOn
paboTHI TOTHOCTHIO C
ommOkamu B 1 numu 2
3a/1aHUSX.

1: BolnonHeHre MpakTUYECKOU
paloThI ¢ IPAaBUIIBHBIM
BBITTOJTHEHUEM | Uiu 2
3aJaHUN.

0: PaGoTa He BBITIOJTHEHA WU
BBITIOJTHEHA TTOTHOCTHIO
HEIPABWIBHO.

Texymmii
KOHTPOJIb

[IpakTrnueckas
pabora 4

Ha BeInosTHEHME
MPaKTUYECKOM padoThI
OTBOAUTCA 2 HeNenu (cuuTas
OT JaTbl OKOHYaHUS
BBITIOJTHCHHS ).

5: BeInonHeHue npakTu4ecKkoin
paboTHI MOJTHOCTHIO U B CPOK,
NpaBUIbHOE 0(OpMIIEHUE
oTyeTa

4: BpInosHEeHNE NIPaKTHYECKOU
PabOTHI OJTHOCTHIO C
0I103/1aHUEM He OoJiee ueM Ha
7 nHE#, MpaBUIIbHOE
odopmieHue otuera

3: BeinonHeHne NpaKkTHYECKOM
pPabOoThI MOJTHOCTBIO C
oro3gaHueM Oosiee yeM Ha 7
THEH, TpaBUIIBHOE
odopmMIleHHEe OTYeTa

2: BrlnosnHeHne NpakTHYECKOU
PabOTHI TIOJTHOCTHIO C
omrOKkamu B 1 wm 2
3aJaHUSAX.

1: BoinonHeHne npakTU4ecKon
paboTHI C MPaBUIBHBIM
BBITIOJIHEHUEM | min 2
3agaHui.

0: PaGoTa He BBINOTHEHA WK
BBITIOJTHEHA MTOJTHOCTHIO
HENPABHJIBHO.

¢ depeHIINPOBAHHBIH]
3a4eT

Texymmii
KOHTPOJIb

[IpakTnueckas
pabota 5

Ha BpImonHeHMne
MPAKTHYECKOMN pabOThI
OTBOJUTCS 2 HEeNEIHu (cunTas
OT JaThl OKOHYAHMUS

nudepeHIpoBaHHbIN
3a4eT




BBITIOJIHEHHUS ).

5: BbINIOTHEHNE MTPAKTUYECKOU
paloThI MOJTHOCTHIO U B CPOK,
MpaBUILHOE OPOpMIICHUE
oTueTa

4: BeinomHeHNE TPaKTUYECKOM
pabOTHI TOTHOCTHIO C
OIO34aHreM He 0ojiee yeM Ha
7 IHEH, IPaBUIIbHOE
odopMIIeHHEe OTYeTa

3: BolllosTHEHNE TPAKTUYECKON
PabOTHI TIOJTHOCTHIO C
omo3aaHueM Ooree yeM Ha 7
TTHE, MPaBUIILHOE

o opMIIeHHE OTYeTa

2: BoInojgHeHne NpakTUIeCKOM
paboTHI TOTHOCTHIO C
ommOkamu B 1 nmm 2
3a/1aHUsX.

1: BolnonHeHre MpaKTUYECKOU
paloThI ¢ IPaBUIIBHBIM
BBITTOJTHEHUEM | Uin 2
3aJaHU.

0: PaGoTa He BBITIOJTHEHA WU
BBITIOTHEHA TTOTHOCTHIO
HENPaBWIBHO.

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 6

Ha BeInIONTHEHME
MPaKTU4YECKOM padoThI
OTBOAUTCA 2 HeNenu (cuuTas
OT JaTbl OKOHYaHUS
BBITIOJTHCHHUS ).

5: BeInonHeHue npakTu4ecKkoin
paboTHI MOJTHOCTHIO U B CPOK,
NpaBUIbHOE 0(OpMIIEHHUE
oTyeTa

4: BpInosHEeHNEe NIPaKTHYECKOU
PabOTHI TIOJTHOCTHIO C
0I103/1aHUEM He OoJiee yeM Ha
7 nHE#, MpaBUIIbHOE
odopmieHue otuera

3: BeinonHeHne NpaKkTHYEeCKOM
pPabOoThI MOTHOCTBIO C
oro3gaHueM Oosiee yeM Ha 7
THEH, TpaBUIIBHOE
odopmIIeHHEe OTYETa

2: BrlnosnHeHne NpakTHYECKOU
PabOTHI TTOJTHOCTHIO C
ommnOKkamu B 1 wm 2
3aJaHUSAX.

1: BoinonHeHne npakTU4ecKon
paboTHI C MPaBUIBHBIM
BBITIOJIHEHUEM | miu 2
3aJaHui.

0: PaGoTa He BBIIIOTHEHA WK
BBITIOJTHEHA MTOJTHOCTHIO
HENPABUJIBHO.

¢ hepeHIPOBAHHBIH]
3a4eT




KoMIIbIOTEpPHBIN TECT COCTOUT

Moome n3 40 Boripocos. [IpaBuibHbIN

P KoMmproTepHOe OTBET Ha KaXK/IbIil BOIIPOC i epeHIIMPOBaHHBIN
71 3 | KyTouHad - | 40
TECTUPOBAHUE orieHuBaercsa B 1 0ayur. Ha 3aueT
arTecTanus

BBITIOJTHEHUE TECTA OTBOJIUTCS
40 MUHYT.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA

Bun npomexxyTouHOR Ipomesypsa MpoBeIeHEA Kpurepun
arTecTauuu OIICHUBAHUSA
[IpomexxyTOouHas aTTecTalrs BKIOYAET KOMIBIOTEPHOE
TecTrpoBaHue. KOHTpoIbHbIE MEPONPUATHS TPOMEKYTOUHON
aTTecTaluy MPOBOJATCA BO BpeMs MU depeHIIMPOBAHHOTO (B COOTBETCTBUM
3aueTa. MeporpusiTue mpoMeKyTOUHOM aTTecTanuu He ¢ mi. 2.5, 2.6
sBisieTcs o0s3arenbHbIM. OtieHka 3a quddepenipoBanHbii |[lomoxeHus
3a4eT MOXKET OBITh BHICTABJICHA 110 TEKYIIEH yCIIEeBaeMOCTH B
COOTBETCTBUU C PEUTUHIOM B xkypHase bPC.

¢ depeHIMPOBaHHbIN
3a4er

6.3. OleHoYHBIE MAaTEePHAJIBI

K p 5 Ne KM
OMIIETCHIIUN €3yJIBTaThl 00yUYCHHUSI ThREEER
VK- 3HAET: MPUHIIMITEI ITOCTPOCHUS U(POBBIX H3MEPUTEITBHBIX YCTPOUCTB HA IRRRRRAE
OCHOBE COBPEMEHHOM 3JICMCHTHOM 0a3bl
VK- YMeeT: aHaJIM3UPOBATh METPOJIOTHUECKHIE XapaKTePUCTHKH IIH(PPOBBIX IRRRRRAE

HN3MCPUTCIIBHBIX KaHAJIOB

Mmeet HpaKTI/I‘-ICCKI/Iﬁ OIIBIT: ITPOCKTUPOBAHUSA I_[I/I(I)pOBBIX HU3MCPUTCIIbHBIX

YK-2 YCTPOWCTB Ha COBPEMEHHOM IEMEHTHOM 0a3e; mporpaMMHUpPOBAHUS HAHA A
KOHTPOJUIEPOB JJIs1 OIpoca HU(PPOBBIX CEHCOPOB

YMeeT: AHAJIM3UPOBATH U ITPOTHO3UPOBATH PA3BUTUC U3MCPUTCIIBHBIX

YK-6 y . HH b
YCTPOMCTB J1JIst IU(POBOI HHITY CTPHU

cDOH,Z[I)I OIOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHHAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:
1.  Hngagun, B. M. LudgpoBsle n3MepuTeabHble yCTPOUCTBA Y UYeOHUK
JU1st By30B 110 criell."MHdopM.-u3mep. Texnuka'. - 2-e usj., nepepad. u goi. - M.:
Bricmias mikoma, 1981. - 335 ¢. un.
2.  Tymunun, A. E. Hudposas cxemorexnuka Yue0. nocodue FOx.-Ypan.
roc. yu-T, Kad. ABromaruka u ymp.; FOYpI'Y. - Hensounck: U3narensctro FOVYpl'Y,
2000. - 129,[1] c. un. 25eKTPOH. Bepcusi
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2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
Onucanue paboThl ¢ MUKPOITPOIIECCOPHBIMHU YCTPOMCTBAMU
Koncnekr nekmui
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U3 HUX.! y4yebHO-Memoouyeckoe obecneyerue camoCmosamenbHol pabomol CMyOeHma:
Omnucanue paboThl ¢ MUKPOITPOIIECCOPHBIMHU YCTPOMCTBAMU
Koucrnekr sekimit

1.
2.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

Haumenosanue
Ne Buz peeypeas | bubmuorpadudeckoe omnrcanue
JTUTEPaTyphl ANIEKTPOHHOM
dbopme
MyxanuH, JI. I. CxeMOTeXHHKa U3MEPUTEIbHBIX YCTPOUCTB :
DJIEKTPOHHO-
omonHuTeNbHas [GubMHOTEHAS yueOHoe nmocobue amns cno / JI. I. MyxanuH. — 2-e u3n., crep.
1 reparypa cHCTeMa — Cankrt-IletepOypr : Jlans, 2022. — 284 c¢. — ISBN 978-5-
3narensersa Jlann 8114-8972-5. — Texkcr : aneKTpoHHbIH // JIaHb : 27eKTpOHHO-
oubnmuoreyHas cuctema. https://e.lanbook.com/book/185993
Konuenxos, B. 1. CemelictBo MukpokonTposuiepoB STM32.
DJIEKTPOHHO- [IporpamMmMupoBaHue U MpUMEeHEHHE : yueOHoe mocobue / B. U.
b OcHoBHasl OnonuoTeyHas Konuenkos, B. H. CkakyHoB. — Bonrorpan : BonrI' TV, 2015.
niTeparypa cucrema — 78 ¢. — ISBN 978-5-9948-2007-0. — TeKcT : 3J1IeKTpOHHBII
u3narenbcTBa Jlaus|/ JIaHb : 3MeKTpOHHO-OMOIMOTEYHASI CUCTEMA.
https://e.lanbook.com/book/157224
DJIEKTPOHHO- JlanunuH, A. A. 3MepeHust B paiiodJIEKTPOHUKE ;| y4eOHOe
3 Jlono/HUTENbHAS [OUOIHMOTEUHAS nocobue / A. A. Jlanunun, H. C. JlaBpeHKko ; o pefakmuei A.
nuTeparypa cucTtema A. Jlanmnmnaa. — Cankt-IlerepOypr : Jlans, 2017. — 408 c. —
uznarenbcTBa JIaHb{ISBN 978-5-8114-2238-8. https://e.lanbook.com/book/89927
DJIEKTPOHHO- Marna, 1O. C. IlporpamMupoBanue u otinaaka C/C++
4 JlononHuTENBHAS |OMOTHOTEUHAS MPUIOKEHUH 17151 MUKpokoHTposutepoB / FO. C. Marna. —
nmuTeparypa cuctema Mockga : JIMK Ilpecc, 2012. — 168 c. — ISBN 978-5-94074-
n3natenbcTBa Jlann|745-1. https://e.lanbook.com/book/4821
DJEKTPOHHO- ®enocos, 0. B. Cortex M4. JJabopaTopHBIi IPaKTHKYM :
5 OcHoBHas OnOIMOTEYHAS yaeOHO-MeToanueckoe nocoodue / FO. B. @enocos, A. C.
nuTeparypa cuctema [youn. — Canxkr-IletepOypr : HUY UTMO, 2020. — 66 c.
uznarenscTBa Jlanblhttps://e.lanbook.com/book/190836
HepequB HCIIOJIB3YEMOI'O ITPOIrpaMMHOI0 oOecreueHus:
1. Microsoft-Windows(6eccpouno)
2. TAR Systems-IAR Embedded Workbench for ARM Kickstart 8.22(6eccpouno)
3. STMicroelectronics-STM32CubeM X (6eccpouHo)
4. -Microsoft Visual Studio (6eccpouno)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TAaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:
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8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUITHHbI




OcHoBHOE 000pyIOBaHUE, CTEH b, MAKETHI, KOMITBIOTEPHASI TEXHHKA,

Bun 3ansruit aJ;; Ipe/yCTaHOBIEHHOE MPOrPaMMHOE 00eCIeYeHne, NCTIONB3YEeMOe JIIs
pa3IMYHBIX BUOB 3aHATHHA
 — 534 |AynuTtopus o0opynoBaHa IPOEKTOPOM JUIs IPOBEIEHUS JSKIHH ¢
(36) |ucmonb30BaHMEM MaTEpPHANIOB IPE3EHTALMMA
[IpakTnueckue 530 |IIK ¢ ycranoiennsim 110, maketnas muiatra STM32F3Discovery, miara
3aHATHUS U ceMuHaphl |(36) [pacmmpenus, uugposoii ocrmsuiorpadp AKMII-72205a MSO




