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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

Pacnipenenenue
. Bcero 110 CEMECTpaM B Hacax
Bun yueGHOM paboThI
4acoB Howmep cemectpa

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI
9 32 32
aynuTopHbIX 3aHsaTui (I13)
JlabopatopHbie padotsI (JIP) 0
Camocmosmenvras paboma (CPC) 71,75 71,75
[TonroToBKa K BBITTOJTHEHHUIO MPAKTUYECKUX padOT U
51,75 51.75
oQopmIleHHEe OTYETOB IO MPAKTHUECKUM paboTam
[TonroroBka k nuddepeHITUPOBAHHOMY 3a4ETy 20 20
KoHCynbranum 1 mpoMeKyTouHasl aTTeCTalus 8,25 8,25
Bux kouTpons (3adet, qud.3aveT, IK3aMeH) - nud.3auer

5. Coneprkanue TUCHMILIIIMHBI

O0beM ayTUTOPHBIX 3aHATUN
pa;;gena HaumeHoBaHKE pa3[enoB JUCUUILINHBI 110 BUJ1aM B 4acax
Bcero J| 113 | JIP
Benenue. Apxurekrypa MUkpokoHTposuiepos STM32. Snpo
1 16 8 8 0
ARM Cortex. PaGota ¢ mopramu BBOAa-BbIBOJA
2 |M3mepeHue BpeMEHHbBIX HHTEPBAJIOB, TakTUpoBanue, [ITUM 12 4 8 0
3 UteHue u 3anmuck nu3Mepsemoi nadopmaruu, padbora ¢ FLASH- ] 4l 4 0
MaMsTbIO
4 Cucrema HpepLIBaHHﬁ.quHOpHTeTBI 3a/1a4 B IU(POBHIX 4 4l o 0
W3MEPUTEITBHBIX YCTPOUCTBAX
5 Anasnoro-1ugpoBoii npeodpasosarens. Mcnons3oanue AL B 12 6 6 0
[U(POBBIX U3MEPUTENBHBIX YCTPOICTBAX
6  [MaTepdeiicel cBsi3u B IU(PPOBBIX H3MEPUTEIBHBIX YCTPOHCTBAX 12 6 6 0
5.1. Jlekuumu
Ne Ne Koa-
HanmeHnoBaHue Ui KpaTkoe coAepKaHue JEKIIMOHHOTO 3aHATHS BO
JIEKLIWH [pa3ienal 4ACOR
Brenenue. Apxutekrypa MuKpokoHTposiepa STM32. OcoOeHHOCTH COCTaBICHUS
1.2 | [MPOTpaMM it MHKPOKOHTPOJIEPOB. bubmuorexa HAL. Konduryparop 4
’ STM32Cube. O630p KoMOMIATOPOB, MporpammaropoB. Cpena pazpadborku AR
Embedded Workbench for ARM Cortex.
3.4 1 PaGota ¢ mopTamu BBOZa-BbIBOJIa MUKPOKOHTpOJLIepa. PexkUMbI paboThI THHHIMA 4
’ MOPTOB BBOAA-BbIBO/Ia. KoHurypamus muHuii.
TakTupoBanre MUKpOKOHTposuiepa. Taiimepsi-cueTunku. PaboTa Taiimepos-
5,6 2 4
cueTynkoB B pexxumax [IINM, UNM.
7.8 3 [TamsTe MuKpoKoHTpOIIIEpa. Coxpanenue HacTpoek Bo FLASH-nmamsTh. 4

CunThIBaHHE HACTpOEK. 3arpyska rnporpammsl uepe3 Bootloader.




9,10 4 |Cucrema npepbIBaHMI MUKPOKOHTposuiepa. [Ipropurersl npepbiBaHuil 4
11. 12 AHasoro-1u@poBoi npeo6pa3uoBaTenb. 9CHOBHBIG U JIOTIOJIHUTENbHBIE KaHAJIBI.
i 3 ’ 5 |Paborta B pexxume npepbiBanui. [Ipsimoit moctyn k namsitu. [lonkmrouenne 6
M3MEPUTENIbHBIX AHAJOTOBBIX CUTHAJIOB.
14, 15, 6 Wutepodeiice! cassu. [Tocnenoarensusie natepdeiicsr SPI, 12C, UART. Ompoc 6
16 TaTYUKOB C MCIIOJIb30BaHUEM MHTEP(EICOB.
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Kou-
- 3 HanmMeHoBaHMe WM KpaTKoe co/iepKaHue MPAaKTUYeCKOro 3aHATHs, CEMUHapa | BO
3aHATHSA [pa3ena
4acoB
Coznanue npoekTa sl MUKpokoHTposuiepa STM32 ¢ ncnonp3o0BaHuEM
1,2 1 |mporpammel-koHuryparopa STM32CubeMX, cpeast pazpaborku IAR 4
Embedded Workbench
PaboTa ¢ TMHUSAME OPTOB BBOJA-BbIBOAA. [loAKIIIOUEHNE TUCKPETHBIX
3,4 1  |ynpaBisitoniux CUrHajoB (TyMOlep, KHOIKA), pOPpMUPOBAHUE TUCKPETHON 4
BBIXO/IHOW MH(OpMaIK (CBETOIUOIbI)
5.6 ) Talimepbl-cueTunku. Cuctema TakTUpoBaHusl. Pacuer BpeMeHHbIX HHTEPBAJIOB B 4
’ 3aBHCHUMOCTH OT 4aCTOThI TAKTUPOBAHUS TaliMepa-CueT4HKa.
Pacuer CKBa)XHOCTH U KO3 PHIIMEHTA 3aMI0JTHEHHUS, HCIIONB30BaHUE TaiiMepa B
7,8 2 4
pexxume MM
9.10 3 Pa6ota c Flash-nmamsarero. CoxpaneHne U CAUTHIBAHUE HACTPOEK. Apecanus 4
’ namsTH, paboTa ¢ yKa3aTesIMU.
11, 12, 5 Ananoro-iudpoBoit npeodpazonarensb. M3mepenne HanpsKeHUs Kak 6
13 SKBHBaJIEHTA (U3NYECKON BETUUHHBI.
14, 15, 6 OOMeH nTaHHBIMU MEXy MUKpOKOHTposuiepamu no untepgdericy UART. Onpoc 6
16 naTankoB 1o uHTepdeiicam SPI, 12C. Padora ¢ XKKU.
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenne CPC
Crncok nureparypsl (¢ yKa3aHUEM Koz-
Ioxsux CPC pasnenos, IiaB, cTpaHuil) / cceiika Ha  [CeMecTp| BO
pecypc JacoB
[IpakTudeckas padora 1: Konuenkos B.1.
rnaBa 1 (c.6-12), masa 3 (c.37-40, 46-48)
[IpakTudeckas padora 2: Konuenkos B.1.
[TonroroBka K BHIMOJTHEHUIO MpakTUUeckuX ([miasa 2 (c.13-27) [Ipakruueckas padora 3:
paboT u oopmIIEeHHE OTYETOB 110 ®enocos 0.B. (c.27-34) Ilpaktuyeckas 3 51,75
MpakTUYECKUM paboTam pabota 4: ®enocos 10.B. (c.35-42)
[IpakTudeckas padora 5: Konuenkos B.1.
rnaBa 2 (¢.30-32) [Ipakruueckas padota 6:
®denocos 10.B. (c.44-58)
Tema 1: nexmuu 1,2 Tema 2: nexmuu 3, 4
(cmaiiner 1-23), 5 (cnaiigsr 16-37) Tema 3:
g?i?;TOBKa k mudepeHnmpoRaHHOMy nekmus S(cnaiasl 38-49) Tema 4: nexuus 4 3 20
(cnmaiasl 24-38), nexuus S(cnaiaer 1-15)
Tema 5: nexuus 6 Tema 6: nexium 7, 8, 9,




10, 1

1

6. DOoHJ OLIEHOYHBIX CPEACTB IJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0cCBO€HMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHreM 0 OalTbHO-PEUTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIFTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

No
KM

Ce-
MeCTp

Bun
KOHTPOJISI

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
oaut

[Topsnox HaumcieHus 6aaI0B

Y uu-
THIBA-
erca B [1A

Texymui
KOHTPOJIb

[IpakTnueckas
pabora 1

1 - paboTa BbITIOJIHEHA
0 - paboTa He BHITIOJTHEHA

b hepeHIIMPOBAHHBIT
3aueT

Texymui
KOHTPOJIb

[IpakTnueckas
pabora 2

Ha BeinosiHeHne
MPaKTHYECKO paboThI
OTBOAUTCA 2 HENENU (cunTas
OT JaThl OKOHYaHUS
BBITIOJIHCHMUS ).

5: BbINOTHEHHE MTPAKTUYECKOU
paboTHI TOJTHOCTHIO U B CPOK,
MpaBUIIbHOE OhOpMIICHHE
oTyeTa

4: BrinosmHeHNe TPaKTUYECKOM
pabOTHI IOTHOCTHIO C
oro3gaHueM He Oojiee yeM Ha
7 nHEH, IpaBUIIBHOE
odopmIleHHE OTYeTa

3: BolnnosHEHNE TPAKTUYECKON
pPabOTHI OJTHOCTHIO C
oro3anueM Oosee yem Ha 7
THEl, paBUIIbHOE

o opMIIeHHE OTYeTa

2: BpInosgHeHne NpakTU4eCcKoi
pabOTHI IOTHOCTHIO C
omunOKkamu B 1 mnu 2
3aIaHUSIX.

1: BolnonHeHre MpakTUYECKOU
paloThI ¢ IPAaBUIIBHBIM
BBINIOJIHEHHEM | min 2
3a1aHUI.

0: PaGoTa He BBIIOJTHEHA WU
BBITIOJIHEHA MTOJIHOCTHIO
HEIPaBWIBHO.

Qg epeHIIMPOBaHHBII
3ayer

Texymui
KOHTPOJIb

IIpakTnueckas
pabora 3

Ha Beimonnenune
MPaKTUYECKON paboThI
OTBOJUTCS 2 HEAETH (cunuTas
OT J1aThl OKOHYaHHUS
BBITIOJTHCHHS ).

5: BeInonHeHne npakTu4ecKkoin
PabOTHI TIOJTHOCTHIO U B CPOK,
npaBUIbHOE 0(hOpMIICHHUE

i pepeHIIMPOBAHHBIN
3ayer




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. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

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

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

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

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpenst



2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
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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 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anstuii - MPEIyCTAHOBJICHHOE TIPOTPaMMHOE 00eCIIeUeHHE, UCTIOIb3yeMOe JIIs
al Pa3JIMYHBIX BUJIOB 3aHITUI

534 |AynuTtopusi 000pya0BaHa MPOEKTOPOM IS TPOBEACHUS JISKIIUN C
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