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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
MHUKPOIIPOLIECCOPHBIX YCTPOICTB, MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU MPOOIEMaMHU
MUKPOIIPOILIECCOPHON TEXHUKU, 0CO00€ BHUMAaHHUE YIETSIETCS CII0Cc00aM MOMydeHus U
00paboTK HH(pOpMaLMU B LU(PPOBOM BUJE.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI
AUCUMILTHHBI

[Tnanupyemsble pe3ysbTaTbl OCBOECHUS [Tnanupyemsble pe3yabTaThl
OIT BO (xomneTeHuun) 0Oy4eHUs 110 TUCIUILIINHE

3HaeT: MPUHLUIIBI TOCTPOEHUS HHU(POBBIX
M3MEPHUTENbHBIX YCTPOUCTB HA OCHOBE
COBPEMEHHOM IIEMEHTHOM 0a3bl
VYK-2 CnocoGen onpenensTh KpyT 3a7ad B paMKax |YMeeT: aHaJIu3UpOBaTh METPOJIOTHUECKIE
MOCTABJICHHOM LIENIM ¥ BHIOUPATh ONTUMAJIBHBIE  [XapaKTEPUCTHKH HU(POBBIX H3MEPUTEIHHBIX
CIoCOOBI UX PEIICHUS, UCXOS U3 ICUCTBYIOIIUX [KaHAJIOB
IIPaBOBBIX HOPM, HMEIOIIUXCSA PECYPCOB U lMeeT MpakTUYeCKU OIBIT: IPOCKTUPOBAHUS
OrpaHUYEHUI UG POBBIX U3MEPUTENIBHBIX YCTPOICTB Ha
COBPEMEHHOM AJIEMEHTHOM Oa3ze;
POrpaMMHUPOBaHUSI KOHTPOJUIEPOB ISl OIIpoca
(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

[lepedens npeaIecTBYIONINX TUCHUTLINH, [lepedenn nmocneayOMMX TUCIUTIINH,
BHJIOB pabOT yueOHOTO IMIaHa BHJIOB paboT
1.®.02.M7.03 NUHTEmIeKTyalbHbIE U3MEPUTETbHBIE
@J1.02 TexHOIOTHH CaMOCTOATEIHLHON PabOTHI CHCTEMBI,
CTyIEHTa 1.®.02.M7.02 [IporpammHoe obecrieueHne
M3MEPUTETBHBIX MTPOLIECCOB

Tpe6OBaHI/UI K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMI>IM
IIp1 OCBOCHUU IIElHHOfI JUCTUITIINHBI 1 HpH06peT€HHI)IM B PC3YJIIbTATC OCBOCHUA
MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna TpeboBanus
3HaeT: MHCTPYMEHTHI M METO/IbI YIIPABICHUS
@J1.02 TexHONIOTHH CaMOCTOATEIHLHON PabOThI BPEMEHEM IPU BBINIOJTHEHUN KOHKPETHBIX 33]1a4, a
CTy/leHTa TaKKe METO/IbI TUTAHUPOBAHUS CAMOCTOSATEILHOMN

pa6OTBI 1 COOCTBEHHOM JIESITEIbHOCTH YMEET:




HCIIOJIB30BATh METO/BI CAMOCTOSITEIIBHOIO
COCTAaBJICHUS JOKYMEHTOB U 0T4eTOB MMmeeT
[IPaAKTUYECKUH OIIBIT:

4. O0béM 1 BUABI yUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh TUCHUILUIMHBI cocTaBiseT 4 3.e., 144 4., 72,25 4.

KOHTAKTHOM paboThI

Pacnpenenenue
Bcero 10 CeMecTpaM B yacax
Bun yuebHol paboThl
4acoB Homep cemectpa
3
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WITN) IPYTHE BHUIBI 3 37
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 71,75 71,75
C IPUMEHEHUEM JHCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT Ui
[ToaroToBKa K BEITIOJIHEHHUIO MPAKTHYECKUX padoT U 5175 5175
o(opMiIeHHE OTYETOB MO MPAKTUYECKUM padoTam ’
[TonroroBka k nuddepeHIIPOBAaHHOMY 3a4ETy 20 20
KoHcynbTanum u mpoMexxyTodHas aTTeCcTalus 8,25 8,25
Bux konTposs (3adet, qud.3avueT, IK3aMeH ) - nud.3auer

5. Coneprkanue TUCHMIIIMHBI

N O0beM ayIUTOPHBIX 3aHATHI
o
a3z[_ena HaumenoBanue pa3aenoB JUCHUIIINHBI 110 BUJIaM B Jacax
i Beero | JI| I3 | JIP
BBenenne. Apxutektypa MUKpoKOoHTposuiepoB STM32. Anpo
1 16 8 8 0
ARM Cortex. PaboTa ¢ nopramMu BBOJa-BbIBO/IA
2 |M3mepeHue BpeMEHHBIX UHTEPBAJIOB, TakTHpoBanue, HIMM 12 4 8 0
3 Urenue u 3anuch uzMepseMoil uapopmarum, padora c FLASH- ] 4 4 0
MaMSThIO
4 Cuctema nipepeiBanuid. [IpropureTs! 3a1a4 B TUPPOBBIX 4 4 0 0
WN3MEPHUTEIIBHBIX YCTPOUCTBAX
5 Amnanoro-nrdpoBoi mpeodpazosatensb. McnonszoBanue AL B 12 6 6 0
U(PPOBBIX U3MEPHUTEIBHBIX YCTPOHUCTBAX
6  [MuTepdeiichl cBsI3u B IM(POBBIX U3MEPUTEIBHBIX YCTPOUCTBAX 12 6 6 0
5.1. Jlekuun
Ne Ne Koa-
HaumeHoBaHMe WM KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATUS BO
JIEKLMH [pa3enal
4acoB
1,2 1 [Beenenue. Apxurekrypa mukpokontpoiiepa STM32. OcobenHoctu coctabinenus| 4




[porpamMM Uit MUKpOKOHTposutiepoB. bubnnorexka HAL. Kongurypatop
STM32Cube. O630p KOMIUIATOPOB, MporpamMmaropoB. Cpena pazpadbotku IAR
Embedded Workbench for ARM Cortex.
3.4 1 PaboTa ¢ mopramMu BBOJja-BbIBOIa MUKPOKOHTpoILIepa. PexumMbl paboThl TUHUNA 4
’ OpPTOB BBOAA-BbIBOJA. KoHbUTYypamys TuHmil.
TaxkTupoBanne MUKpOKOHTposuiepa. Taiimepsi-cueTunku. Pabora Taiimepos-
5,6 2 4
cdyeTunkoB B pexxumax M, YHM.
78 3 [TamsaTe MukpokoHTpoiepa. Coxpanenue HacTpoek Bo FLASH-naMsTh. 4
’ CunThIBaHHE HACTPOEK. 3arpy3ka rnporpammsl uepe3 Bootloader.
9,10 4 |Cucrema npepbIBaHMI MUKPOKOHTposuiepa. [Ipropurersl npepbiBaHuil 4
11. 12 AHanoro-1u@poBoi npeo6pa3f)BaTenL. 9CHOBHBIG U JI0IIOJIHUTEINIbHBIE KaHAJIBI.
i 3 ’ 5 |Paborta B pexxume npepbiBanui. [Ipsimoit moctyn k namsitu. [lonkmrouenue 6
M3MEPUTENIbHBIX AHAJIOTOBBIX CUTHAJIOB.
14, 15, 6 Wutepodeiic! cassu. [Tocnenoarensusie natepdeiics! SPI, 12C, UART. Ompoc 6
16 JTaTYUKOB C MCIIOJIb30BaHUEM MHTEP(EICOB.
5.2. HpaKanecmle 3aHATHUA, CCMUHAPbI
Ne Ne Kox-
HaumeHoBaHue wiM KpaTKoe coJiep)KaHue MPAKTUIECKOrO 3aHATUS, CEeMHUHApa | BO
3aHATHS [pa3ena
4acoB
Coznanue npoekTa st MUKpokoHTposuiepa STM32 ¢ ncnonp3oBaHuEM
1,2 1 [mporpammsl-koHpuUTypatopa STM32CubeMX, cpensl pazpabotku IAR 4
Embedded Workbench
PaboTa ¢ TMHUSAME OPTOB BBOJA-BbIBOAA. [loAKIIIOUEHNE TUCKPETHBIX
3,4 1  |ynpaBistoniux CUrHajoB (TyMmOlep, KHOIKa), pOPMUPOBAHUE TUCKPETHON 4
BBIXO/THOW MH(OpMAINK (CBETOIUOIbI)
5.6 ) Taiimeppi-cueTunku. CuctemMa TakTHpoBaHUs. PacueT BpeMeHHBIX HHTEPBAJIOB B 4
’ 3aBUCHUMOCTH OT 4aCTOThI TAKTUPOBAHUS TaliMepa-cueT4HKa.
78 ) Pacuer CKBa)XHOCTH U KOA(PPHIIMEHTA 3aMIOTHEHHUS, HCIIONB30BaHUE TaiiMepa B 4
’ pexxume TNMM
9.10 3 PaGora ¢ Flash-namsteio. CoxpaneHnue 1 cuuThIBaHUE HACTpOeK. Azipecanus 4
’ namsTH, paboTa ¢ yKa3aTesIMH.
11, 12, 5 Ananoro-iudpoBoit npeodpazonarenb. M3mepenne HanpsKeHUs Kak 6
13 SKBHBaJIEHTA (U3NYECKON BETUUHHBI.
14, 15, 6 OOMeH TaHHBIMU MEXly MUKpOKOHTposuiepamu no untepgdericy UART. Onpoc 6
16 natankoB 1o uHTepdeiicam SPI, 12C. Pabora ¢ XKKU.
5.3. JIaboparopHblie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenne CPC
Crincok nureparypsl (¢ yKa3aHUEM Koz-
[Toneun CPC pas3zenoB, MaB, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
[loaroToBKa K BBIIIOJHEHUIO IPAKTUYECKHUX .
pabot 1 oopMIIEHHE OTYETOB TIO POC na BPITIOMIHCHHC RKAON 3 51,75
[IPaKTHYECKOI paboThI
MPAKTUYECKUM paboTam
[TonrotoBka k nuddepeHIpoBaHHOMY Tema 1: nexuuu 1,2 Tema 2: nekuuu 3, 4 3 20




3ayeTy

10, 1

(cmaitner 1-23), 5 (cnaiigst 16-37) Tema 3:
nmekmus S(cnaiasl 38-49) Tema 4: nexkuus 4
(cmaiiner 24-38), nekuus S(cnaiast 1-15)
Tema 5: nmexius 6 Tema 6: nexium 7, 8, 9,

1

6. Tekymmii KOHTPOJIb YCIIEBA€MOCTH, IPOMEKYTOYHAS aTTECTAUA

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 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

[IpakTuueckas
pabora 1

1 - paboTa BbITIOIHEHA
0 - paboTa He BHITIOJIHEHA

nudpepeHITpoOBaHHbII
3a4eT

Texymumii
KOHTPOJIIb

[IpakTnueckas
pabora 2

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

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

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

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

o opMIIeHHE OTYeTa

2: BoInojgHeHne NpakTUIeCKOM
pabOTHI TOTHOCTHIO C
ommOkamu B 1 nmu 2
3a/1aHUsX.

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

0: PaGoTa He BBITIOJTHEHA WU
BBITIOJTHEHA TTOTHOCTHIO
HENPaBWIBHO.

i epeHIIMPOBaHHBIN
3ayer

Texymmii
KOHTPOJIb

[IpakTrnueckas
pabora 3

Ha BeInIONTHEHME
MPaKTU4YECKOM padoThI
OTBOAUTCA 2 HeNEenu (cuuTas
OT J1aThl OKOHYAHUS
BBITIOJTHCHHUS ).

5: BeInoaHeHue NpakTU4eCcKoin

¢ depeHIPOBAHHBIH]
3a4eT




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
TTHE, MPaBUIILHOE
oQopmIIeHHE OTYeTa

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

1: BolnonHeHre MPaKTUYECKOU
paloThI ¢ IPaBUIIBHBIM
BBITTOJTHEHUEM | Uiu 2
3aJaHU.

0: PaGoTa He BBITIOJTHEHA WU
BBITIOJTHEHA TTOTHOCTHIO
HENPaBWIBHO.

Texymmii
KOHTPOJIb

[IpakTrnueckas
pabora 4

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

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

4: BpInosHEeHNEe NIPaKTUYECKOU
PabOTHI TTOJTHOCTHIO C
0I103/1aHUEM He OoJiee ueM Ha
7 nHE#, MpaBUIIbHOE
odopmieHue otuera

3: BeinonHeHne NpaKkTHYECKOM
pPabOoThI MOJTHOCTBIO C
oro3gaHueM Oosee yeM Ha 7
THEH, TpaBUIIBHOE
odopmMIleHHEe OTYETa

2: BrlnosHeHNE NpaKTHYECKOU
PabOTHI TIOJTHOCTHIO C
omunOKkamu B 1 wmm 2
3alaHUSX.

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

0: PaGoTa He BBINOTHEHA WK
BBITIOJTHEHA MTOJTHOCTHIO
HENPABUJIBHO.

¢ depeHIINPOBAHHBIH]
3a4eT

Texkymumii
KOHTPOJIb

IIpakTrueckas
pabora 5

Ha Brimmosinenue

IPAKTHYECKOM paboThI

i pepeHIMPOBaHHBIN
3ader




OTBOJUTCS 2 HeJlenu (cuuTas
OT JaThl OKOHYaHUS
BBITIOJIHEHHUS ).

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

4: BeinosHeHHE TPaKTUYECKOM
pabOTHI TOTHOCTHIO C
OIO34aHreM He 0ojiee YeM Ha
7 IHEH, IpaBUIIbLHOE
odopMIIeHHEe OTYeTa

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

2: BpInosgHeHne NpakTUYeCKOM
pabOTHI TOTHOCTHIO C
ommOkamu B 1 nmu 2
3a/1aHUsX.

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

0: PaGoTa He BBITIOJTHEHA WU
BBITIOJTHEHA TTOTHOCTHIO
HENPaBWIBHO.

Texymumii
KOHTPOJIb

IIpakTnueckas
pabora 6

Ha BeInoNTHEHME
MPaKTU4YECKOM padoThI
OTBOAUTCA 2 HeNenu (cuuTas
OT JaThl OKOHYaHUS
BBITIOJTHCHMS ).

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

4: BpInosHEeHNEe NIPaKTHYECKOU
PabOTHI TIOJTHOCTHIO C
0I103/1aHUEM He OoJiee ueM Ha
7 nHE#, MpaBUIIbHOE
odopmIIeHHE OTYeTa

3: BeinonHeHne NpaKkTHYECKOM
pabOoThI MOTHOCTHIO C
oro3gaHueM Oosiee yeM Ha 7
THEH, TpaBUIIBHOE
odopmMIleHHEe OTYETa

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

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

0: PabGoTa He BBINOJHEHA WK

Qg pepeHIIMPOBaHHBIN
3ager




BBITIOJIHCHA ITOJTHOCTBIO
HCIIPABUJIBHO.

KoMIbIOTEpHBIN TECT COCTOUT
u3 40 Bonpocos. [IpaBuibHbIN

ITpome- . N
71 3 | svrounas KommbrotepHoe 40 |OTBET Ha KXIBIH BOTIPOC ¢ hepeHIPOBAHHBIH]
Y TECTUPOBAHUE ouenuBaercs B 1 6amt. Ha 3a4eT
aTTecTarys
BBITIOJTHEHUE TECTA OTBOJIUTCS
40 MUHYT.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bua npoMexxyTouHOM bOLEIvDA IhOBEICHIS Kputepun
aTTecTaluu POHEYpa HpOBEA OIICHUBAHUS

[IpomesxkyTouHast aTTecTalus BKIOYAET KOMITBIOTEPHOE
B coorBeTcTBUH C

nuddepeHIpoBaHHbII TecTupoBanue. KOHTpoIbHBIE MEPOTIPHSITHS L 2.5.2.6
3a4eT OPOMEKYTOUYHOI aTTECTALINU IIPOBOJIATCSI BO BpEMS T
P y 1 POBOLL p [lonoxxenus
nuddepeHIMPOBaHHOTO 3a4eTa.

6.3. OueHo4yHbIe MAaTEPUAJIBI
K p 5 Ne KM

OMIIETEHIIN U e3yJIbTaTbl O0OYUYEHUs

Y Y 12Bl[5l6l7

3HaeT: MPUHIIUITBI TOCTPOCHUS IU(PPOBHIX U3MEPUTENLHBIX YCTPOMCTB Ha

YK-2 9 .
OCHOBE COBPEMEHHOM 3JIEMEHTHOMN 0a3bl

VK2 'YMeeT: aHaIM3UpOBaTh METPOJIOTHUECKUE XapaKTePUCTUKN U POBBIX AL
- T T T T T T T

N3MCPUTCIIBHBIX KaHAJIOB

MMmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: ITPOCKTUPOBAHUSA LII/I(i)pOBBIX HU3MCPUTCIIbHBIX

YK-2 YCTPOWCTB Ha COBPEMEHHOM IEMEHTHOM 0a3e; MporpaMMHUpPOBAHUS HAHA
KOHTPOJIEPOB JJIs1 OIpOca HU(PPOBBIX CEHCOPOB

YMmeerT: AHAJIM3UPOBATH U IPOTrHO3UPOBATH PA3BUTUC UBMCPHUTCIIbHBIX

YK-6

YCTPOMCTB /17151 IU(PPOBOI NHYyCTPUU
(DOHI[BI OOCHOYHBIX CPCACTB I10 KA)KIOMY KOHTPOJIBbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHUIIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUumMepamypa:
1. PykoBOACTBO K KypCOBOMY MPOEKTHPOBAHUIO 10 IIEKTPOHHBIM
ycTpoicTBaM aBToMaTtuku [ TekcT] meron. ykazanusa A. E. I'yaunus u ap.; 0o pe.
O. H. Kazpmuna ; Yens0. monmutexH. HH-T M. JIeHnHCKOTO KOMcomora, Kad.
ABromatuka u tenemexanuka ; FOYpl'Y. - Uensabunck: U3narensctBo UIIH, 1985. -
82 ¢. niL.
2. T'ymunun, A. E. Hudposas cxemorexnuka Yue0. nocodue FOx.-Ypan.
roc. yH-T, Kad. ABromaruka u ynp.; FOYpI'Y. - Uensounck: UznarensctBo FOVYpI'Y,
2000. - 129,[1] c. ni. aneKTpoH. Bepcus

6) OononHumMenbHas IUMmepamypa:
1. nsaauna, B. M. HudpoBsie u3mepuTeabHble yCTPOUCTBA Y YEOHUK
TU1s By30B 110 criell."MHopM.-u3mep. Texuuka'. - 2-e¢ u3j., nepepad. u gor. - M.:
Bricmas mikoma, 1981. - 335 c. min.




8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0Jis. Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
Omnucanue paboThl ¢ MUKPOITPOIIECCOPHBIMHU YCTPONCTBAMU
Koncnekr aekmuit

1.
2.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
Omnucanue paboThI ¢ MUKPOITPOIIECCOPHBIMHU YCTPONCTBAMHU
KoHcrmekr jekimii

I.
2.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Buz peeypeas | bubnmorpaduueckoe onrcanue
JUTEPaTyphl AIIEKTPOHHOMN
bopme
MyxanuH, JI. I. CxeMoTeXHUKa U3MEPUTEIIBHBIX YCTPOICTB :
DNEeKTPOHHO-
OcHOBHAS UG Ot HAS yuebHoe nocobue i cno / JI. I Myxanun. — 2-e u3f., cTep.
1 Teparypa cHCTeMa — Cankr-IletepOypr : Jlans, 2022. — 284 ¢. — ISBN 978-5-
3narensersa Jlans 8114-8972-5. — Tekcrt : aneKTpoHHbIH // JIaHb : 2eKTpOHHO-
oubamoreyHas cucteMa. https://e.lanbook.com/book/185993
Konuenxkos, B. . CemeticTBo MukpokoHTposuiepoB STM32.
JEeKTPOHHO- [IporpammupoBanue U NpuMeHeHue : yuebHoe nocoodue / B. 1.
b OcHoBHast OulnroTeyHas Konuenkos, B. H. CkakynoB. — Bonrorpan : BonrI'TV, 2015.
ureparypa cucTeMa — 78 ¢c. — ISBN 978-5-9948-2007-0. — TeKcT : 2JIeKTpOHHBIN
u3narenbcTBa JIanb|/ JIaHb : AEKTPOHHO-OMOIMOTEYHAs! CUCTEMA.
https://e.lanbook.com/book/157224
JIEKTPOHHO- Jlanumus, A. A. MI3MepeHus B paJodIeKTPOHUKE : y4eOHOe
3 JloronHuTenbHas |[0MOIMOTEUHAs nocooue / A. A. Janumun, H. C. JlaBpeHKo ; o penakiuei A.
uTeparypa cucreMa A. lanununa. — Cankr-IletepOypr : Jlans, 2017. — 408 ¢. —
u3narenbcTBa JIaHs(ISBN 978-5-8114-2238-8. https://e.lanbook.com/book/89927
[TepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO OOECIICUECHHUS:
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)

[Tepeuens ncnoab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAITMOHHBIX
CIIPAaBOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHUYECKOEe O0ecredeHre TUCIMIIJINHbI

Ne OcHoBHOE 000pyIOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bun 3anstuit ayJ:[ MpelyCTaHOBJIEHHOE IPOrpaMMHOE 0OecreyeHHe, UCIIOIb3yeMOoe s
Pa3TUYHBIX BUJIOB 3aHSATHI
Jlexuun 534 |AynuTtopusi 060pyoBaHa MPOSKTOPOM JJIsi IPOBEACHHUS JTEKIIUH C




(30)

MCIIOJIB30BAHUEM MATEPUAIIOB IIPE3ECHTALNI

IIpakTnueckue
3aHATHUS U CEMUHAPBI

530
(36)

[1K ¢ ycranosnennasim 110, maketnas ruiatra STM32F3Discovery, miara
pacmupenus, mudposoii ocumuiorpadg AKUII-72205a MSO




