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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
AUCIHUANIMHBI

[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

[TepeueHb MPEANISCTBYOMIUX TUCIUTUIHH, [TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB pabOT yueOHOTO IMIaHa BHJIOB paboT
1.®.07.M8.02 OcHoBbI 111G POBOI 00padOTKH
CUTHAJIOB,

®/1.01 Axkagemusi UHTEpHETA BEUIEH,

1.®.07.M7.03 HHTennexTyanbHble N3MEPUTEIbHBIE
CHCTEMBI,

1.0.05 ®uszuka 1.0.07.M8.03 LludpoBbie 31eKTpOHHBIE
YCTpPOMCTBA,

1.©.07.M1.02 ITporpamMmmupoBaHue Ajs aHaJIA3a
TTAHHBIX,

1.0.07.M7.02 IIporpammHOe obecTieueHIe
M3MEPHUTENBHBIX POLIECCOB

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM NMCLMIUIUHBI U IPUOOPETEHHBIM B PE3YJIbTaTEe OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:



Hucuuninmnza

TpeboBanus

1.0.05 ®uzuxka

3HaeT: CTPYKTYpY Kypca IUCIHILIHHEI,
[PEKOMEHIYEeMYIO JINTEPaTypy., PyHIaMEeHTaIbHbIE
pa3znensl GU3UKU; METOIBI U CPENICTBA U3MEPEHUS
(GU3UYECKUX BEJTUYHH; METOABI 00pabOTKH
HKCIIEPUMEHTAIBHBIX TaHHBIX. YMEET: IPUMEHSITh
OCHOBHBIE 3aKOHBI (PU3UKH ISl YCIIEIIHOTO
[peleHus 3a/1a4, HapaBJICHHBIX Ha CAMOPa3BUTHE
00ydaroIIerocs: U MOJrOTOBKY K podeccroHa bHOM
NesITeIbHOCTH., MCTIONB30BaTh 3HAHUS
(byHIaMEeHTaIbHBIX OCHOB, MOIXO/bI U METOBI
MaTeMaTuky, PU3UKU B 00yUYCHUH U
npodeccuoHaNnbHOM 1eATeIbHOCTH, B
UHTETPUPOBAHUN UMEIOIUXCS 3HAHUH,
HapalMBaHUN HAKOIUIEHHBIX 3HaHUHN; TPUMEHATh
MaTeMaTu4ecKue METO/Ibl, (PU3NYEeCKUE 3aKOHBI 1
BBIUHCIUTENbHYIO TEXHUKY JUISl pEIICHUS
NpPaKTUYECKHX 33/1a4; padoTaTh ¢ U3MEPUTEIbHBIMU
MprUOOpamMu; BBITIONHATH (PU3NUECKUIN IKCIIEPUMEHT,
00pabaThIBaTh pe3yIbTaThl U3MEPEHUH, CTPOUTh
rpaduKu U MPOBOIUTH TpapuuecKuii aHaIu3
OTIBITHBIX TAHHBIX; CUUTATh CHCTEMaTHUECKHUE U
CiTy4aifHble OUTMOKH MPSAMBIX U KOCBEHHBIX
U3MEpPEHU, TPUOOPHbIE OMNOKH; IPUMEHATh
COBpeMeHHOE (PU3NIECKOE 000PYIOBAHHE U
NpUOOPHI MIPH PEILICHUH MPAKTUYECKUX 3a1a4.
MMeeT npakTUYECKUI ONBIT: CAMOCTOSATEIBHOTO
pereHus yaeOHbIX U Mpo(eccroHaIbHbBIX 3a/1ad ¢
MPUMEHEHNEM METOOB U MOAXO00B, Pa3BUBAEMBIX
U MCIIOJIb3yEMBIX B (pU3HKe, B TOM YHCIIE 3a/1ad,
KOTOpbIE TPEOYIOT MPUMEHEHHSI U3MEPUTEIBHOMN
anmapaTypbl; HaBBIKAMH IMPABUIHBHOTO
MPEICTABICHUS U aHAJIN3a MTOTyYeHHBIX
[PE3yABTATOB., BIaicHUs (yHIaMEHTAIbHBIMU
MOHSTUSAMU U OCHOBHBIMH 3aKOHAMU KJIaCCUYECKOMN
U COBPEMEHHON (QU3UKU U METOAMH UX
MCIIOJIb30BaHMsI; METOIOJIOTHEN OpraHU3allH,
[UIAHUPOBAHUS, IPOBECHUS U 00pabOTKH
[PE3yJABTATOB SKCIIEPUMEHTOB U SKCIIEPUMEHTAIBHBIX
UCCIICIOBAaHNI; HABBIKAMH (DU3MYECKOTO
PKCIIEPUMEHTA U YMEHUSI IPUMEHSATh KOHKPETHOE
¢usnueckoe coaepKaHue B MPUKIATHBIX 3a/1a4axX
Oymyuieil crnennaabHOCTH; HaBBIKAMU IIPOBEACHUS
[pacueToB, KaK MpHU PEIICHUH 3a/1a4, TaK U IPH
Hay4YHOM 3KCIIEPUMEHTE; HaBbIKaMU O(OPMIICHUS
OTYETOB I10 PEe3yNIbTaTaM HCCIeI0OBaHNH; HaBbIKAMH
paboTHI C U3MEPUTEIHLHOM armapaTypoi, B TOM
quClie ¢ UPPOBON U3MEPUTEIBHON TEXHUKOM;
HaBbIKAMH 00paOOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX
U OLICHKH TOYHOCTH MU3MEPEHUI; HABBIKAMH aHAIHM3a
MOJTyYEHHBIX Pe3yJIbTaToOB, KaK PelIeHus 3a1a4, TaK

DKCIIEPUMEHTA U U3MEPECHUI.

4. O0béM 1 BUABI YUeOHOI padoThI




OO6m1as Tpy10eMKOCTh JUCIUIUIMHBI cocTaBiseT 4 3.e., 144 4., 72,25 4.
KOHTAKTHOU pabOThI

Pacnipenenenue no cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
3
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI 37 32
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 71,75 71,75
C IPUMEHEHUEM JIUCTAHITMOHHBIX 00pa30BaTeIbLHBIX 0
TEXHOJIOTUI
[ToaroroBka K BHIMOIHEHUIO MPAKTUYECKUX padoOT 39 39
OdopmiteHre 0TYETOB 1O IPAKTUICCKUM paboTam 32,75 32.75
KoHCynbranuy 1 mpoMeKyToYHasl aTTeCTalus 8,25 8,25
By koHTpOIs (3a4eT, qud).3a4eT, IK3aMeH) - nud.3ager

5. CoaneprkaHue TUCUHMILIMHBI

N O0beM ayTUTOPHBIX 3aHITHIA
o
a3z[_ena HaumeHnoBanue pa3nenoB JUCHUILIMHBI 110 BUAaM B JacCax
P Beero | J1| I3 [ JIP
Benenue. Apxurekrypa MUKpokoHTposiepos STM32. Snpo
1 16 8 8 0
ARM Cortex. PaGota ¢ mopramu BBoAa-BbIBOJA
2 |M3mepeHue BpEMEHHBIX HHTEPBAJIOB, TAKTUPOBAHKE 12 4 8 0
3 Utenue u 3anuck nu3Mepsemoi nadopmaruu, padbora ¢ FLASH- ] 4l 4 0
MaMsTbIO
4 Cucrema npepsiBanuii. [IpuoputeTsl 33724 B IHPPOBBIX 4 4l o 0
W3MEPUTEITBHBIX YCTPOUCTBAX
5 AHanoro-1udpoBoit mpeodpazosareis. Mcmons3oBanue AL B 12 6l 6 0
[U(POBBIX U3MEPUTENBHBIX YCTPOICTBAX
6  [MaTepdeiicel cBsi3u B IU(PPOBBIX H3MEPUTEIBHBIX YCTPOHUCTBAX 12 6 6 0
5.1. Jlekuuu
Ne Ne Koa-
HanmeHnoBaHue uim KpaTkoe coAep:KaHue JEKIIMOHHOTO 3aHATHS BO
JIEKLIWH [pa3ienal
4acoB
Beenenue. Apxurekrypa MukpokoHTposuiepa STM32. OcoOeHHOCTH COCTaBICHUS
[porpaMM Jiss MUKpOKOHTposuiepoB. bubnuoreka HAL. Konduryparop
1,2 1 4
STM32Cube. O630p KOMIHIATOPOB, MporpammaropoB. Cpena pazpaborku IAR
Embedded Workbench for ARM Cortex.
3.4 1 PaGota ¢ mopTamu BBOAa-BbIBOJIa MUKPOKOHTpOJLIepa. PexXxuMbI paOOoThI THHHIMA 4
’ MOPTOB BBOAA-BbIBO/Ia. KoHurypamnus muHuii.
TaktupoBaHue MUKpOKOHTposuiepa. TaliMmepbl-cueTunku. PaboTa Taitmepos-
5,6 2 4
cueTynkoB B pexxumax [IIUM, UNM.




78 3 [TamsTh Mukpokontpoiepa. Coxpanenue Hactpoek Bo FLASH-namsTh. 4
’ CuuThIBaHUE HACTPOECK. 3arpy3ka mporpammel uepes Bootloader.
9,10 4  |Cucrema npepslBaHUI MUKpOKOHTpoiepa. [Iprnopurers! npepbiBaHnN 4
11. 12 AHajnoro-uQpoBoi npeo6pa3voBaTenb. E)CHOBHBIG U JIONIOJTHUTENIbHBIE KaHAJIbI.
i 3 ’ 5 [PaGora B pexume npepbiBanuid. [Ipsmoit noctyn k mamsatu. [logkirouenue 6
M3MEPUTENIbHBIX 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-
HanmMeHoBaHMe 1M KpaTkoe coJlepKaHue NPAaKTUYECKOTO 3aHATHS, CEMUHApa | BO
3aHATHUSA [pa3ena
4acoB
Co3znanue npoekTa st MUKpokoHTpoiiepa STM32 ¢ ucnonb3oBaHreEM
1,2 1 |mporpammsl-koHuryparopa STM32CubeMX, cpensl pazpadborku IAR 4
Embedded Workbench
Pabota ¢ nMHHUAMU OPTOB BBOAA-BbIBOJA. [lo/IKIIIOUEHE TUCKPETHBIX
3,4 1  |ympaBistomux CUTHANIOB (TyMOIep, KHOMKa), (hOPMHPOBAHUE TUCKPETHOM 4
BBIXOJIHOM MH(pOPMAILINH (CBETOAHOIBI)
5.6 2 Taiimeprl-cueTunku. Cuctema TaKTHPOBAHILA. Pacuer BpeMEHHBIX HHTEPBAJIOB B 4
3aBHCHMOCTH OT YaCTOTHI TAKTUPOBAHUS TaliMepa-cueTuHKa.
73 ) Pacuet ckBa)XHOCTH U KO3 GUIIMEHTA 3al0HEHUs, UCTI0Ib30BaHKUE TaliMepa B 4
’ pexxume [TUM
9.10 3 Pa6orta ¢ Flash-namsteio. CoxpaHeHue U CUNThIBAaHHE HACTPOEK. Apecaus 4
’ namsTH, paboTa ¢ yKa3aTesiMHU.
11,12, 5 Amnanoro-1ugpoBoi npeodpaszoBarenb. M3mepenne HapsKeHUs KaK 6
13 DKBUBaJIeHTa (DU3UICCKON BEITMUUHEI.
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 npenycmorpeHnsl
5.4. CamocrosiTesqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEM Kon-
ITogsunx CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CeMmecTp| BO
pecypc JacoB
[1oaroToBKa K BBHIOJHEHHUIO MPAKTUYECKUX KOHCIIEKT JeK i 3 39
pabot
OdopmiieHre 0TYETOB 10 MPAKTUYECKUM KOHCIIEKT JreKii 3 3275
pabotam

6. TeKyll_[Hﬁ KOHTPOJb YCIIEBAEMOCTH, IPOMEKYTOYHAS aTTECTAIIUA

KonTposnb kauecTBa ocBO€HMsI 00pa30BaTeIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OalTbHO-PEHTHHTOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIIHHOCTH 00yJaIOIIUXCSI.




6.1. KouTpoabusie meponpusitusa (KM)

Ne
KM

Ce-
MECT]

Bun
KOHTPOJISI

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Makc.
oat

[Topsimok HauwcneHus: 6aIoB

Yuu-
THIBA-
erca B [TA

Texymnii
KOHTPOJIb

[IpakTueckas
pabora 1

1 - o3HaKOMIICH C paboTOi

G depeHIIMPOBAHHbBIN
3a4eT

[Ipome-
KyTOUHAas
aTTecTanus

[IpakTrueckas
pabora 2

5: BrinonHeHne mpakTUYeCKON
paboThI OJHOCTHIO U B CPOK,
npaBHIbHOE O(hOpMIICHHE
oTyera

4: BrinosHeHWEe TPaKTUYECKOM
pabOTHI MOJTHOCTHIO HA 1-2
HEZEJIN MOCTIE CPOKa,
paBIILHOE 0(hOPMIICHHE
oTyeTa

3: BrinosiHeHUE NPaKTUYECKON
paboTHI OJTHOCTHIO MOCIIE
CpOKa, PaBUJILHOE
odopmileHre oTYeTa

2: BpinonHeHne npakTuyecKoi
paboTHI HE MOJHOCTHIO MOCIIE
cpoka, opopmiieHre oT4eTa

1: He npenycmotrpeHo

i epeHIpPOBaHHbIH]
3ayer

IIpome-
KyTOUHAas
aTTecTanus

[IpakTrueckas
pabora 3

5: BhlnoniHEHUE MPaKTUYECKOM
[pabOoThI IOJHOCTBIO U B CPOK,
npaBUiIbHOE OOpMIICHHE
oTyeTa

4: BrinosHeHWEe TPaKTUYECKOM
pabOoTHI MOJHOCTHIO HA 1-2
HEJ/IeTU MOCTIe CPOKa,
MpaBWIbHOE OopmiteHUE
oTyeTa

3: BrinosiHeHUE NPaKTUYECKON
PabOThI MOTHOCTbHIO MOCTIE
CpOKa, IPaBUJIbHOE
odopMIIeHHE OTUETA

2: BrinosHeHne NpakTUYECKON
paboThI HE TTOJTHOCTHIO MOCIe
cpoka, opopmiieHre oT4eTa

1: He npegycmoTpeHo

Qg pepeHIMPOBaHHBIN
3ader

IIpome-
KYTOYHAS
aTTecTauus

[IpakTueckas
pabora 4

5: BhIlloIHEHNE TPAKTUYECKOU
PaboThI MOTHOCTHIO U B CPOK,
MpaBUILHOE OPOpPMIICHUE
oT4era

4: BrinonHeHHe NpaKTUYECKOM
[pabOThI MOTHOCTHIO HA 1-2
HezeNu Tociie CpoKa,
MpaBUIbHOE O(OpMIICHHUE
oTyeTa

3: BrinosiHEHUE NPAKTUYECKON
[PabOTHI IOJTHOCTHIO MOCIIe
CpOKa, PaBUIbLHOE
odopMIIeHHE OTUETa

2: BeinosiHeHUE NpaKTUYECKON

nudepeHpoBaHHbII
3a4eT




[pabOTHI HE MOJTHOCTHIO MOCTE
cpoka, ohopMIICHHE OTYETa
1: He npenycmoTpeHo

[Ipome-
5| 3 | xyrouHas
aTTecTaIys

[IpakTueckas
pabora 5

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

[Ipome-
6 | 3 | xyrouHas
arrecTanus

[IpakTrueckas
pabora 6

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, PaBUJIBHOE
odopmIleHHEe OTYeTa

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

1: He npexycmotrpeHo

i epeHIIMPOBaHHBIN
3ayer

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bua npomexxyTouHoit
aTTecTaluu

[Ipouenypa npoBeneHus

Kputepuu
OLCHHUBAHUA

OI_ICHKa BBICTABJIACTCA 110 TCKYIJ_ICI‘/’I yCiCBa€MOCTH B

nudpepeHIpoBaHHbII )ypHaie bPC B cOOTBETCTBUU € BBINOJHEHHBIMHU
3a4er MPAKTUYECKUMU 3aTaHUSIMHA U OOPMIICHHBIMH

oTYeTaMu

B cooTBeTCTBHU C III.
2.5, 2.6 Ilonoxxeuwnst

6.3. OueHo4yHbIe MATEPUAJIBI

KommereHmn

Pe3ynwrarer oOyueHus

YK-2

3HAeT: MPUHIIMITBI TOCTPOCHUS HU(POBBIX U3MEPUTENBHBIX YCTPOUCTB HA
OCHOBE COBPEMEHHOM 2JIEMEHTHOM 0a3bI

YK-2 YMeeT: aHaJIM3UpOBaTh METPOJIOTHYECKHE XapAKTEPUCTUKU IIM(PPOBBIX HHHH




HN3MCPUTCIIBHBIX KaHAJIOB

lMeeT mpaKTUYECKHUH OMBIT: MPOEKTUPOBAHUS IUPPOBBIX U3MEPUTEIBHBIX
YK-2 YCTPOICTB Ha COBPEMEHHOM 3JIEMEHTHOM 0a3e; mporpaMMHUpPOBaHUS HHHHH
KOHTPOJIJIEPOB IS OTIPOCa UPPOBBIX CEHCOPOB

YMeeT: AHAJIM3UPOBATH U ITPOTHO3UPOBATH PA3BUTUC U3MCPUTCIIBHBIX YCTpOﬁCTB

YK-6 .
111 IU(POBON UHAYCTPUU

@OH/IBI OIIEHOYHBIX CPEJCTB MO KAKIOMY KOHTPOJIBHOMY MEPOIIPUSITHIO
HAXOJATCS B IPUJIOKEHHUSX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTAUs
@) ocHOGHAs TUMepamypa:
I.  PyKoBOACTBO K KypCOBOMY ITPOEKTUPOBAHHUIO IO IEKTPOHHBIM
ycTporcTBaM aBToMaTtuky [ Texct| meron. ykazanus A. E. ['ynwius u ap.; noa pea.
O. H. Ka3zpmuna ; Uenst6. monmutexH. uH-T uM. JIeHMHCKOTO KOMcomora, Kad.
ABromaruka u tenemexanuka ; JOYpl'Y. - Yensounck: UznarensctBo YIIN, 1985. -
82 c. ni.
2.  Tymunun, A. E. Hudposas cxemorexnuka Yue0. nocodue FOx.-Ypain.
roc. yu-T, Kad. ABromaruka u ymp.; FOYpI'Y. - Hensounck: U3narensctro FOVYpIL'Y,
2000. - 129,[1] c. ui. 2IEKTPOH. BEpCcHs

0) OononrHumMeNbHAsL IUMepamypa:
He npenycmorpena

8) omeuecmeenHule U 3apyOeNHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Onucanue pabOThl ¢ MUKPOIIPOLIECCOPHBIMH YCTPOMCTBAMU
2.  KoHcrekr jnekimit

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1.  Omnwucanue paboOThI ¢ MUKPOTIIPOIIECCOPHBIMH YCTPOUCTBAMH

2.  KoHcnekr nexkimu

JJIeKTPOHHAsAA Y4eOHO-MeTOANYeCKAsl JOKYMEHTAIUs

HanmenoBanue
Bn ecypca B
No g peeyp . bubnuorpaduueckoe onvcanue
JUTEPATYPBI |  SIEKTPOHHOU
dbopme
Myxanus, JI. I. CxeMOTEXHUKA U3MEPUTEIBHBIX YCTPOUCTB :
DJIEKTPOHHO-

Octopnas  lou6amoreusas yaeOHoe mocobue s cro / JI. I. MyxanuH. — 2-¢ u3j., cTep. —
1 Teparvpa  lcrerena Cankr-IlerepOypr : Jlanb, 2022. — 284 c. — ISBN 978-5-8114-
patyp narensersa JTann 8972-5. — TexkcT : 2nekTpoHHbIHN // JIaHb : AIEKTPOHHO-
A oubnuoteynas cucrema. https://e.lanbook.com/book/185993

DIIEKTPOHHO- Konuenkos, B. 1. CemelicTBO MUKpOKOHTpOJIepoB STM32.
b OcHoBHast  |OuOIMOTEUHAS [TporpamMMupoBaHue U pUMEHEHHE : yaeOHoe mocodue / B. U.
nuTeparypa |cuctemMa Konuenkos, B. H. CkakyHnoB. — Bonrorpan : BonarI'TVY, 2015. — 78

n3narenscTBa Jlanb [c. — ISBN 978-5-9948-2007-0. — TekcT : anexTpoHHbIii // JIaHb :




DIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA.
https://e.lanbook.com/book/157224

IlepedeHpb UCTIONB3YyEMOTO TPOrPAMMHOIO OOECIIEUEHMS:

Microsoft-Windows(0eccpouHo)

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

-Microsoft Visual Studio (6eccpouno)

b

[Tepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHne Q1 CIUTTHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anstuii N /;l MPEIyCTaHOBJICHHOE MTPOrPAMMHOE 00eCIIeUeHUE, UCTIONIB3YEeMOE TSI
al Pa3JINYHBIX BUJIOB 3aHATUI

[IpakTnueckue 530 [[IK ¢ ycranosnennsim [10, makernas miara STM32F3Discovery, miara
3aHATHUS U ceMuHaphl [(30) [pacmupenus, mudposoi ocuumwiorpad AKHUII-72205a MSO




