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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.®.06.M10.03 UnTEIIEKTyaIbHBIE
U3MEPUTEILHBIC CUCTEMBI,

1.®.06.M10.02 IIporpammHoe obecriedeHre
U3MEPHUTEIHHBIX TPOIIECCOB

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




OO6mast TpyA0€eMKOCTh JUCHIUIUIMHBI cOCTaBseT 4 3.¢., 144 4., 72,5 4. KOHTaKTHOMN

paboThI
Pacripenenenue mo cemectpam
. Bcero B Jacax
Bun yueonoi padotet 4acoB Howmep cemectpa
3

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144

AyoumopHvie 3auamusi: 64 64
Jlexmuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI

aynuTopHbIX 3aHsaTui (I13) 32 32
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvras paboma (CPC) 71,5 71,5
[TonroToBKa K BBITTOJTHEHHUIO MPAKTUYECKUX padoOT 39 39
OdopMmieHre 0TYETOB O MPAKTUISCKUM paboTam 32,5 32.5

KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5

Bun koHTpoOs (3a4eT, qud.3a4et, IK3aMeH) - nud.3auer

5. Conep:kaHue QMCUUIIMHBI

N O0beM ayTUTOPHBIX 3aHATHI
o
asz(_ena HaumenoBanue pas3aenoB JUCHUIIINHBI 110 BUJaM B 9acax
i Bcero J| 113 | JIP
Beenenue. Apxurekrypa MUKpokoHTposuiepoB STM32. Snpo
1 16 8 8 0
ARM Cortex. PaboTa ¢ mopramu BBOJIa-BBIBOJIA
2 |U3mepeHue BpeMEHHBIX UHTEPBAJIOB, TAKTHPOBAHNE 12 4 8 0
3 Urenue u 3anuch uaMepseMoii napopmanun, padbora c FLASH- 3 4| a 0
aMATBIO
4 Cucrema npepsiBanuii. [IpuoputeTsl 3a71a4 B HIUPPOBBIX 4 4 0 0
N3MEPHUTENBHBIX YCTPOUCTBAX
5 Ananoro-1ugpoBoit npeodpaszosareisb. Mcnons3oBanue AL B 12 6 6 0
1M(POBBIX U3MEPUTENIBHBIX YCTPOICTBAX
6  |[MaTepdeiichl cBA3M B IM(PPOBHIX U3MEPUTEIBHBIX YCTPOMCTBAX 12 6 6 0
5.1. Jlekuun
Ne Ne Kox-
HaumeHnoBaHue uinm KpaTkoe cofiepyKaHue JEKIIMOHHOTO 3aHATHUS BO
JEKLMH [pa3ena
4acoB
Benenue. Apxurektypa MukpokonTposiepa STM32. OcobeHHOCTH cOCTaBIEHUS
[IporpaMM i1 MUKpOKOHTposuiepoB. bubnuoreka HAL. Konduryparop
1,2 1 4
STM32Cube. O630p KOMOUIATOPOB, porpammaropos. Cpena pazpabotku IAR
Embedded Workbench for ARM Cortex.
3.4 1 PaboTa ¢ mopramMu BBOJa-BBIBOIa MUKPOKOHTpoIIIepa. PexumMbl paboThl TUHUNA 4
’ MOPTOB BBOAA-BhIBOAA. KoH(UTrypamms THHU.
TakTupoBaHre MUKPOKOHTpoOJIIepa. Taitmeprl-cieTunku. Pabora TaiiMepoB-
5,6 2 4
cueTunkoB B pexumax M, YHMM.
78 3 [TamsaTe MukpokoHTpoinepa. Coxpanenue Hactpoek Bo FLASH-namsTh. 4
’ CunTbiBaHUE HACTPOEK. 3arpy3ka nmporpaMmmel yepe3 Bootloader.
9,10 4 |Cucrema npepbIBaHMI MUKPOKOHTposuiepa. [IpropureTsl npepbiBaHUi 4




11. 12 Ananoro-mu@poBoi npeo6pa3f)BaTenb. 9CHOBHBIG U IOIIOJIHUTENIbHBIE KaHAJIBI.
i 3 ’ 5 |Paborta B pexxume npepbiBanui. [Ipsimoii moctyn k namstu. [Tonkmrouenne 6
M3MEPUTENIbHBIX aHAJOTOBBIX CUTHAJIOB.
14, 15, 6 Wutepodeiico! ces3u. [Tocnenoarensusie natepdeiicst SPI, 12C, UART. Ompoc 6
16 TaTYUKOB C MCIOJIb30BaHUEM MHTEP(EICOB.
5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Kox-
HanMeHoBaHue WIIN KpaTKoe co/iepKaHue MPaKTHYeCKOro 3aHATHs, CEMHUHapa | BO
3aHATHSA [pa3zena
4acoB
Coznanue npoekTa Jiisi MUKpokoHTposuiepa STM32 ¢ ncnonp3oBaHUEM
1,2 1 |mporpammsl-koHuryparopa STM32CubeMX, cpensl pa3padborku IAR 4
Embedded Workbench
PaboTa ¢ TMHUSAME TOPTOB BBOJA-BbIBOAA. [loKITIOUEHHE TUCKPETHBIX
3,4 1  |ynpaBisitoniux cUrHajoB (TymOuep, KHOIKa), pOpMUpPOBAHUE TUCKPETHON 4
BBIXO/ITHOW MH(OpMAIIH (CBETOIUOIbI)
5.6 ) Talimepbl-cueTunku. Cuctema TakTUpoBaHus. PacueT BpeMeHHbBIX HHTEPBAJIOB B 4
’ 3aBHCHMOCTH OT YaCTOTHI TAKTHPOBAHUS TalMepa-CueTInKa.
78 ) PacueTr CKBa)XHOCTH U KOA(PPHIIMEHTA 3aMIOTHEHHUS, HCIIONB30BaHUE TaiiMepa B 4
’ pexume UM
9.10 3 Pa6ota c Flash-namstero. CoxpaHeHHE U CUNThIBAHUE HACTPOCK. Aapecarus 4
’ namsITH, paboTa ¢ yKa3aTesIMH.
11,12, 5 Amnanoro-iugpoBoit npeodpazonarenb. M3mepenne HanpsKeHUs Kak 6
13 SKBHBaJIEHTA (PU3UYECKOM BETUUHHBI.
14, 15, 6 OOMeH TaHHBIMU MEXly MUKpOKOHTposuiepamu o untepgdericy UART. Onpoc 6
16 narunkoB 1o uarepdericam SPI, [12C. Pabora ¢ JKKU.
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHasi padoTa CTyIeHTa
Bremonnenne CPC
Cnucoxk nureparypsl (¢ yKazaHUEM Kon-
IMoasun CPC pa3zenos, riaB, cTpaHul) / cceliika Ha  |(CemecTp| BO
pecypc JacoB
[ToAroToBKA K BBIMOJIHEHHUIO MTPAKTHUYECKUX KOHCIIEKT JIeKIii 3 39
pabot
OdopmiieHre 0TYETOB 10 MPAKTHYECKUM KOHCTIEKT JeK i 3 32,5
paboram

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

KonTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON MPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonokennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOU JeSITeIbHOCTH 00y4arOIINXCS.

6.1. KonTpoabubie meponpusitus (KM)




KM

Ce-
MECT]

Bun
KOHTPOJISI

HazsBanue
KOHTPOJIBHOTO
MEPONPUATHUS

Bec

Makc.
Oamn

[Topsimok HauuCIeHUs 6AIITIOB

Yuu-
TEHIBa-
ercqa B [1A

Texymnii
KOHTPOJIb

[IpakTueckas
pabora 1

5: BeInoaHeHUE IPAKTUYECKOM
pabOThI MOJTHOCTHIO U B CPOK,
MpaBUIbHOE O(OpMIIEHHUE
oTyeTa

4: BrlnosHeHNE NPaKTUYECKON
PabOTHI OJTHOCTHIO HA 1-2
HEZENU TI0CIIE CPOKa,
MpaBUILHOE OPOpPMIICHUE
oTyeTa

3: BeInosgHEHNE MPaKTUYECKON
[paboThI MOTHOCTHIO TIOCTE
CpOKa, IPaBUIILHOE
odopmIleHHEe OTYeTa

2: BBIIIOJTHEHNE TPAKTUYECKON
paboThI HE MOJIHOCTHIO MOCIIe
cpoka, ohopMIICHHE OTYeTa

1: He npexycmoTpeHo

i epeHITMPOBaHHBII
3ayer

Texymumii
KOHTPOJIb

[IpakTrueckas
pabora 2

5: BeInoiaHeHNE NIPAKTUYECKOU
paboThI MOJTHOCTHIO U B CPOK,
npaBUIbHOE 0(OpMIIEHHUE
oTyeTa

4: BrinosHeHNne NPaKTHYECKOM
pabOTHI MOJTHOCTHIO HA 1-2
HEJIEH MO0CIIE CPOKa,
MpaBUILHOE OPOpPMIICHUE
oTyeTa

3: BrinosHeHUe NpaKTUYECKON
paboThI MOJTHOCTHIO TOCTE
CpOKa, IPaBUIIbHOE
odopmIleHHEe OTYeTa

2: BrinonHeHne npakTHYecKon
pPalOThI HE MOJIHOCTHIO MOCIIe
cpoka, ohopMIIeHHE OTYeTa

1: He npexycmotrpeHo

i epeHIIMPOBaHHBIN
3ayer

Texymui
KOHTPOJIb

[IpakTrueckas
pabora 3

5: BhIlloIHEHUE TPAKTUYECKOM
paboThI OJTHOCTHIO U B CPOK,
npaBHIbHOE OOpMIICHHE
oTyeTa

4: BeinosHeHWE TPaKTUYECKOM
paboTHI MOJTHOCTHIO HA 1-2
HE/IeT TOCTIe CPOKa,
paBHILHOE O(hOpMIICHHE
oTyeTa

3: BeinosiHEHUE NPAKTUYECKON
paboTHI OJTHOCTHIO MOCIIE
CpOKa, IPaBUIIbHOE
odopmIleHHEe oTYeTa

2: BrinonHeHne npakTHYeCcKoi
paboTHI HE MOJHOCTHIO MTOCIIE
cpoka, opopmiieHHe oTIeTa

1: He mpegycmoTpeHo

Qg pepeHIIMPOBaHHBIN
3ager

Texymui
KOHTPOJIb

[IpakTHueckas

pabora 4

5: BhITIONIHEHNE TPAKTUYECKOU

a00ThI TOJTHOCTHIO U B CPOK,

nudhepeHIpoBaHHbII

3a4CT




MpaBUIbHOE O(OpMIICHHUE
oTyeTa

4: BrinosHeHNE NPaKTUYECKON
PabOTHI OJTHOCTHIO HA 1-2
HEZeNU TI0CIIE CPOKa,
MpaBUIILHOE OPOpMIICHUE
oT4eTa

3: BbINoHEHHE NPAKTUYECKOM
[pabOTHI NOJHOCTHIO MOCIIE
CpOKa, IPaBUILHOE
odopmIIeHHEe OTYeTa

2: BbINOIHEHNE MPAKTAYECKOM
[pabOTHI HE MOJTHOCTHIO MOCTE
cpoka, ohopMIICHHE OTYETa

1: He npenycmoTpeHo

Texymnii
KOHTPOJIb

[IpakTueckas
pabora 5

5: BrInoaHeHUE NIPAKTUYECKOM
pabOThI MOJTHOCTHIO U B CPOK,
MpaBUIbHOE O(OpMIIEHUE
oTyeTa

4: BrlnosHeHNE NPaKTUYECKON
PabOTHI OJTHOCTHIO HA 1-2
HEZENU TI0CIIE CPOKa,
MpaBUILHOE OPOpPMIICHUE
oTyeTa

3: BeInosHEHNE MPaKTUYECKON
[paboThI MOTHOCTHIO TIOCTE
CpOKa, IPaBUIILHOE
odopmIleHHEe OTYeTa

2: BBINIOJIHEHNE TPAKTUYECKON
paboThI HE MOJIHOCTHIO MOCIIe
cpoka, ohopMIICHHE OTYeTa

1: He npexycmoTpeHo

i epeHITMPOBaHHBII
3ayer

Texymumii
KOHTPOJIb

[IpakTrueckas
pabora 6

5: BrInoaHeHNE NPAKTUYECKOU
paboThI MOJTHOCTHIO U B CPOK,
npaBUIbHOE 0(OpMIIEHHUE
oTyeTa

4: BrinosHeHNne NPaKTHYECKOM
pabOTHI MOJTHOCTHIO HA 1-2
HEJZIETH M0CIIE CPOKa,
MpaBUILHOE OPOpPMIICHUE
oTyeTa

3: BrinosHeHUe NpaKTUYECKON
paboThI MOTHOCTHIO TOCTE
CpOKa, IPaBUIIbHOE
odopmIleHHEe OTYeTa

2: BrinonHeHne npakTHYecKon
pPalOThI HE MOJIHOCTHIO MOCIIe
cpoka, ohopmIIeHHE OTYeTa

1: He npexycmotrpeHo

i epeHIIMPOBaHHBIN
3ayer

Texymnii
KOHTPOJIb

[IpakTueckas
pabora 7

5: BhIlloiHEHUE TPAKTUYECKOM
[pabOTHI OJTHOCTHIO U B CPOK,
npaBHIIbHOE O(OpMIICHHE
oTueTa

4: BeinosHeHWE TPaKTUYECKOM
paboTHI MOJTHOCTHIO HA 1-2

HCICJIN ITO0CJIC CPOKA,

¢ depeHIINPOBAHHBIH]
3a4eT




MpaBUIbHOE O(OpMIICHHUE
oTyeTa

3: BrinosHeHNE NpaKTUYECKON
[PabOTHI IOJHOCTHIO MOCIIE
CpOKa, PaBUILHOE
odopMIIeHHE OTUETa

2: BrlnosHeHne NpakTHYeCKON
pabOTHI HE TIOJTHOCTHIO MOCTIE
cpoka, opopmiieHHe oTIeTa

1: He mpegycmoTpeHo

5: BeInoaHEeHUE NPAKTUYECKOM
paboThI MOTHOCTHIO U B CPOK,
MpaBUILHOE OPOpPMIICHUE
oTyeTa

4: BeINIOJTHEHHE TPAKTUYECKON
(pabOThI OTHOCTHIO HA 1-2
HEJIEJH 110CIIE CPOKa,

Hpowme- [IpakTnueckas NPABIILHOE OhopMICHHE b depeHIIMPOBAHHBIT
8 3 | xxyrouHas - 5 |oTuera
pabora 8 } . [3auer
arTecTanus 3: BeinosiHEHNE NPaKTUYECKON
PabOThI MOJTHOCTHIO MOCTIE
CpOKa, IPaBUIIbHOE
odopMIIeHHE OTUETa
2: BrlnosHeHNE NpakKTUYECKON
[pPabOTHI HE TIOJTHOCTHIO MOCTIE
Cpoka, opopMIICHHE OTYETa
1: He npexycMoTpeHo
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA
Bun npomexyTouHOn TIpome/ypa MPOBEICHHN Kpurepun
aTTecTauuu OLICHUBAHUS
O11eHKa BBICTABISETCS MO TEKYIIEH YCIIEBAEMOCTH B
mddepeHIMpOBaHHBIN xypHaine BPC B cooTBETCTBUY C BBIIIOJHEHHBIMUA  |B cOOTBETCTBUU C MII.
3a4er MPAKTUYECKUMU 3aIaHUSIMU ¥ O(DOPMIICHHBIMH 2.5, 2.6 Ilonoxenus

OT4YCTaMH

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

Komnerennun Pesynbrarsl 00yueHus 2o KM
1{21314(5]6(7(8
VK-2 3HaeT: MPUHIUIIBI HOCTPOEHUS IU(PPOBBIX U3MEPUTENIBHBIX YCTPOUCTB Ha Aoy AN
OCHOBE COBPEMEHHOU 3JIEMEHTHOM 0a3bl
VK2 'YMeeT: aHaIM3UPOBaTh METPOJIOTHYECKHE XapaKTEPUCTUKU IIU(PPOBBIX A AN
M3MEPUTEIbHBIX KaHAIOB
MMeeT npakTUYeCKUi OMBIT: MPOEKTUPOBAHUS LIUPPOBBIX U3MEPUTEIBHBIX
YK-2 YCTPOWCTB Ha COBPEMEHHOM JIEMEHTHOM 6a3e; mporpaMMHUpPOBaHUS HAH HH
KOHTPOJUIEPOB JIJIs OIIpoca HHU(POBBIX CEHCOPOB
VK-6 'YMeeT: aHAIM3UPOBATh U ITPOTHO3UPOBATh Pa3BUTHUE U3MEPUTEIIBHBIX el
yCTPONCTB /17151 LU(POBOM MHIYCTPUU
TumnoBsie KOHTPOJIBHBIC 3alaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI




IHeuaTHas yyeOHO-MeTOAMYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) dononHumenvHas iumepamypa:
He npenycmorpena

8) omeuecmeenHuvle U 3apy0edCHble JHCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1.  KoHcnekT nekiui
2. Onwucanue paboOThl ¢ MUKPOIPOLIECCOPHBIMH YCTPOMCTBAMU

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. KoHchexr aexuun

2. Omnucanue paboOThI ¢ MUKPOIPOIIECCOPHBIMHU YCTPOMCTBAMU

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTaAIlUA

HaunmenoBanue
Ne Brn peeypea s | bubnuorpaguueckoe onrcanue
JIUTEpaTyphl NIEKTPOHHOM
bopme
MyxanuH, JI. I. CxeMOTEXHMKA U3MEPUTEIBHBIX YCTPOUCTB :

OCHOBHAS ObC yueOHoe mocooue ais cro / JI. I. MyxanuH. — 2-e u3n., cTep.
1 reparypa M31aTeIbCTBA — Cankr-IlerepOypr : Jlanb, 2022. — 284 c. — ISBN 978-5-
Jlanb 8114-8972-5. — Tekcr : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-

oubnuoreunas cucrema. https://e.lanbook.com/book/185993

Konuenkos, B. N. CemelicTBo Mukpokontpoiiepos STM32.
[IporpamMMupoBaHue u npuMeHeHue : yueOHoe nocodue / B. U.

) OcHoBHas I??»BCaTeJ'IBCTBa Konuenkos, B. H. CkakyHoB. — Bonrorpan : BonrI'TV, 2015.
niteparypa Hiﬂ) — 78 c. — ISBN 978-5-9948-2007-0. — TekcT : 31eKTpOHHBIN

// JlaHb : 2NEKTPOHHO-OMONMMOTEYHAs CHCTEMA.
https://e.lanbook.com/book/157224

[anunun, A. A. U3mepeHus B palMOIEKTPOHUKE ;| y4eOHOE

JlonmoIHUTEIbHAS ObC nocobue / A. A. lanunun, H. C. JIaBpeHko ; moa peaakiuei A.
3 N30aTelILCTBA
TUTEpaTypa Mo A. Nanununa. — Cankt-IlerepOypr : Jlans, 2017. — 408 ¢. —

ISBN 978-5-8114-2238-8. https://e.lanbook.com/book/89927

IlepeueHb MCMIONIB3YEMOTO IPOIrPAMMHOIO 00OECTIEYEHHUS:

Microsoft-Windows(6eccpouHo)

IAR Systems-IAR Embedded Workbench for ARM Kickstart 8.22(6eccpouno)
STMicroelectronics-STM32CubeM X (6eccpouHo)

-Microsoft Visual Studio (6eccpouno)

=

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TAHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000pyIOBaHUE, CTEH/Ibl, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,

N Ne
Bun 3ansaruit Ayt MPeIyCTaHOBICHHOE MPOTPaMMHOE 00eCTIedeHHE, UCTIONb3yeMOe s
YA Pa3JIMYHBIX BUJIOB 3aHITUH
[IpakTrueckue 537
p [1K ¢ ycranoBienssm 110
3aHATHS U ceMuHapsbl |(30)




