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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

VYK-6 CriocobeH yrpaBisiTh CBOUM BPEMEHEM,
BBICTPAUBATh U PEATN30BHIBATH TPACKTOPHIO
CcaMOpa3BUTHS HAa OCHOBE MIPUHIUIIOB 00pa30BaHUs
B TEUYCHUE BCEHU )KU3HU

YMeeT: aHAJIM3UPOBATh U IPOTHO3UPOBATH PAa3BUTHE
U3MEPUTENBHBIX YCTPOUCTB Ui LU(POBOM
WHIYCTPUH

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIUATUIHH, [lepedens MOCIETYIOMUX AUCIUTITNH,
BUJIOB paboT y4eOHOTO MmiaHa BUJIOB paboT

1.0.02.M10.03 NUnTEIIeKTyaIbHBIE
N3MEPUTETEHBIE CUCTEMBI

Het

TpeboBaHMs K «BXOIHBIMY» 3HAHUSM, YMEHHUSM, HABbIKAM CTY/IECHTA, HEOOXOIUMbBIM
IIPY OCBOCHUHU JJAHHOM IUCIMIUIUHBI M IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS
MPEAIECTBYOIINUX TUCIUILUINH:

Her

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mr1ast TpyI0€MKOCTh TUCIUTUINHBI COCTABISET 4 3.€., 144 4., 72,5 4. KOHTAaKTHOH
paboTHI

Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yueonoii padoret 4acoB Homep cemectpa
3
OO6m1ast Tpy10EMKOCTb AUCHUIUINHBI 144 144
Ayoumopnvie 3aHAMUA: 64 64
Jlexumu (JI) 32 32
[IpakTrueckue 3aHsITHs, CEMUHAPHI U (WIIH) JPYTHE BUIBI 32 32




ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHbie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 71,5 71,5
OdopmiteHrE OTYETOB MO IPAKTUISCKUM paboTam 32,5 32.5
[ToaroroBka K BHIMOTHEHUIO MMPAKTUYECKUX padoT 39 39
KoHCynbTranyum 1 poMeKyTouHasl aTTeCTalus 8,5 8,5
Bux konTpons (3adet, qud.3aveT, IK3aMeH) - nud.3auer

5. Coneprkanue TUCUMILIIIMHBI

N O0beM ayTUTOPHBIX 3aHATUN
o
a3z(_ena HaumeHnoBanue pa3aenoB JUCHUTLIMHBI 110 BUAaM B JacCax
P Beero | J1| 13 [ JIP
Benenue. Apxurekrypa MUKpokoHTposiepoB STM32. Sapo
1 16 8 8 0
ARM Cortex. PaGota ¢ mopramu BBoAa-BbIBOJA
2 |M3mepeHue BpeMEHHbBIX HHTEPBAJIOB, TAKTUPOBAHHUE 12 4 8 0
3 UteHue u 3anuck nu3Mepsemoi nadopmaruu, padora ¢ FLASH- ] 4l a 0
aMSThIO
4 Cucrema npepsiBanuii. [I[puoputeTsl 3a71a4 B HPPOBBIX 4 4l o 0
M3MEPHUTENbHBIX YCTPOUCTBAX
5 Anasnoro-1iugpoBoii npeodpaszosarens. Mcnons3oanue AL B 12 6 6 0
[U(POBBIX U3MEPUTENBHBIX YCTPOICTBAX
6  [MaTepdeiicel cBsi3u B IUPPOBBIX H3MEPUTEIBHBIX YCTPOHCTBAX 12 6 6 0
5.1. Jlekuumu
Ne Ne Koa-
HaumeHoBaHMe WM KpaTKO€ COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
JIEKLIMH [pa3/ienal
4acoB
Brenenue. Apxutekrypa MuKpokoHTposiepa STM32. OcoOeHHOCTH COCTaBICHUS
MporpaMM JJisE MUKpOKOHTposuiepoB. bubnuoreka HAL. Konduryparop
1,2 1 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. KoHuTrypamnus muHuii.
TaktupoBaHue MUKpOKOHTpoJutepa. TaliMepbl-cueTyrnku. PaboTa Taitmepos-
5,6 2 4
cueTynkoB B pexkumax [1INUM, UNM.
78 3 [TamsTh MuKpoKOoHTpOIIIEpa. CoxpaHenue HacTpoek Bo FLASH-mamsTh. 4
’ CunThIBaHHE HACTpOEK. 3arpyska rnporpammsl uepe3 Bootloader.
9,10 4 |Cucrema npepbpIBaHMM MUKpOKOHTposuiepa. [Ipropurers npepbiBaHuil 4
11. 12 AHaznoro-nugpoBoii npeodpazoparenb. OCHOBHBIE U TOTOTHUTEIbHbIC KaHAJIBI.
i3 ’ 5 |Paborta B pexxume npepbiBanui. [Ipsimoit noctyn k namsitu. [lonkirouenue 6
M3MEPUTENbHBIX aHAJIOTOBBIX CUTHAJIOB.
14, 15, 6 Wutepdeiico cBssu. [locnenoarenbupie uatepdericel SPI, 12C, UART. Onpoc 6
16 JTATYMKOB C UCTIOJIb30BaHHEM UHTEP(EICOB.
5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Koa-
HanmeHnoBaHue niam KpaTkoe cojiepskaHue MPaKTUYECKOro 3aHATHS, CEMUHApa | BO
3aHATHSA [pa3aena
4acoB
1,2 1 |Co3nganue npoekrta st MUKpokoHTposuiepa STM32 ¢ ucnosib30BaHHEM 4




nporpamMmel-koHpuUryparopa STM32CubeMX, cpenst pa3padorku IAR
Embedded Workbench
Pabota ¢ nMHUAMU OPTOB BBOAA-BbIBOJA. [lo/IKITIOUeHHE TUCKPETHBIX
3,4 YIPaBJISIONINX CUTHAJIOB (TyMOJep, KHOMKa), (POpMUPOBAHUE TUCKPETHON 4
BBIXOAHON MH(pOpMAIIH (CBETOANOAbI)
5.6 Taiimepri-cueTunku. Cuctema TAKTHPOBAHMWIL. Pacuer BpeMEHHBIX HHTEPBAJIOB B 4
3aBHCHUMOCTH OT YAaCTOTHl TAKTUPOBAHUS TallMepa-CUeTUHKa.
78 PacueT ckBakHOCTHU M K03(h(pUIIMEHTa 3alI0JIHEHUS, UCIIOIb30BaHUE TaliMepa B 4
’ pexume LLTMM
9.10 Pa6ora ¢ Flash-nmamsatero. CoxpaHeHue U CYUTHIBAHUE HACTPOCK. Aipecanus 4
’ namsITH, paboTa ¢ yKa3aTelsIMH.
11,12, AHajoro-ugpoBoiil npeodpazosarens. 3Mepenue HanpskeHUs Kak 6
13 HKBHBAJICHTA (PU3UUECKON BEITMUMHBI.
14, 15, OOMeH TaHHBIMHU MEX/1y MUKpOKOHTposuiepamu o uarepdeiicy UART. Onpoc 6
16 naruukoB 1o uarepdetricam SPI, 12C. Pabora ¢ )KKU.
5.3. JlaboparopHbie padoThI
He npenycmoTpeHnbl
5.4. CamocrosiTesibHasA padoTa CTyIeHTA
Bremmonnenne CPC
Criucok nureparypsl (¢ ykazaHHUEM Kozn-
[Monux CPC pas3melios, aB, CTpaHuil) / ccbuika Ha  [CeMecTp| BO
pecypc 4acoB
I?a(léc(;};zﬁeHHe R e u—— 3 32.5
[ToaroToBKa K BBIMOJIHEHHUIO TPAKTUYECKUX .
KoncnekT mexmumii 3 39

padot

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl MPOBeIeHHs TEKYIero KOHTPOJIsl YCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontpons xauecTBa ocBoeHUs1 00pa30oBaTeabHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [Tonokenrnem o 6aTbHO-PEUTUHTOBON CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOH JESITENIbBHOCTH 00yYarOIINXCS.

6.1. KouTpoabHubie meponpusitusa (KM)

HasBanne Yun-
Ne | Ce- Bun Makc.
KOHTpOJIbHOTO(Bec [Topsimok HauwcneHus: 6anioB [ThiBa-
KM|mecTp| koHTpoJIsSt Oamn
MEPOIPUATHS ercs B [TA
5: BrInoaHEHNE NPAKTUYECKOU
paboTHI MOJTHOCTHIO U B CPOK,
PaBIILHOE O(hOPMIICHHE
oTyeTa
1 3 Texymnii ([IpakTnueckas 1 5 4: BeimonHeHue npakTHyeckor |mudQepeHImpoBaHHbIN
KOHTPOJIb pabora 1 pabOThI MOJTHOCTHIO HA 1-2 3a4eT

HEZIECJIN [I0CIIE CPOKA,
npaBHIbHOE O(hOpMIICHHE
oTyera

3: BbINOJIHEHUE MPAKTUYECKOU




[pabOTHI NOJHOCTHIO MOCIIE
CpOKa, IPaBUIILHOE
odopmIIeHHEe OTYeTa

2: BbINOTHEHNE NPAKTUYECKON
[pabOTHI HE MOJTHOCTHIO MOCTE
cpoka, ohopMIICHHE OTYETa

1: He npenycmoTpeHo

Texymnmii
KOHTPOJIb

[IpakTrueckas
pabora 2

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

4: BrlnosHeHNE NPaKTUYECKON
PabOTHI OJTHOCTHIO HA 1-2
HEZENU T0CIIE CPOKa,
MpaBUILHOE OPOpPMIICHUE
oTyeTa

3: BeInosHEHNEe MPaKTHYECKON
[paboThI MOTHOCTHIO TIOCTE
CpOKa, IPaBUIILHOE
odopmIleHHEe OTYeTa

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

1: He npexycmoTpeHo

i epeHIIMPOBaHHBII
3ayer

Texymumii
KOHTPOJIb

[IpakTueckas
pabora 3

5: BeInoiaHeHNE IPAKTUYECKOU
paboThI MOJTHOCTHIO U B CPOK,
npaBUIbHOE 0(OpMIICHUE
oTyeTa

4: BrinosHeHNne NPaKTHYECKOM
paboTHI MOJTHOCTHIO HA 1-2
HEJIEH M0CIIE CPOKa,
MpaBUILHOE OPOpPMIICHUE
oTyeTa

3: BrinosHeHue NpaKTUYECKON
palboThI 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 4

5: BhIlloIHEHUE MPAKTUYECKOM
[pabOoThI OJTHOCTHIO U B CPOK,
npaBHIIbHOE O(OpMIICHHE
oTyeTa

4: BrinosHeHWEe TPaKTUYECKOM
paboTHI MOJTHOCTHIO HA 1-2
HEZEJIN MOCTIE CPOKa,
paBHIILHOE O(hOpPMIICHHE
oTyeTa

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

2: BrinonHeHne npakTHYeCcKoi

pa6OTBI HC IMOJIHOCTBIO ITOCJIC

¢ depeHIINPOBAHHBIH]
3a4eT




cpoka, opopmiieHHe oT4eTa
1: He mpexycmoTpeHo

Texymui
KOHTPOJIb

[IpakTHueckas
pabora 5

5: BeInoaHEHNE NPAKTUYECKOM
paboThI MOTHOCTHIO U B CPOK,
MpaBUILHOE OPOpPMIICHUE
oTyera

4: BeInIOJTHEHHE TPAKTUYECKON
[paboThI MOTHOCTHIO HA 1-2
HEJIEJN 110CIIE CPOKa,
MpaBUIbHOE O(OpMIIEHHUE
oT4yeTa

3: BeinosHEHNE NPaKTUYECKON
PabOThI MOJTHOCTHIO MOCTIE
CpOKa, IPaBUIIbHOE
odopMIIeHHE OTUETa

2: BrlnosHeHnE NpaKTUYECKON
pabOTHI HE TIOJTHOCTHIO MTOCTIE
Cpoka, opopMIICHHE OTYETa

1: He npexycMoTpeHo

nudpepeHIpoBaHHbII
3a4eT

Texymui
KOHTPOJIb

[IpakTueckas
pabora 6

5: BeInoaHEeHNE NPAKTUYECKOM
pPaObOThI MOTHOCTHIO U B CPOK,
MpaBUILHOE OPOpPMIICHUE
oTyeTa

4: BeinonHeHne NpakTUYeCKOM
paboTHl MOTHOCTHIO HA 1-2
HEJIENH 110CIIE CPOKa,
npaBUIbHOE 0(OpMIICHUE
oT4yera

3: BeInosiHEHUE NPAKTUYECKON
PabOThI MOJTHOCTHIO MOCTIE
CpOKa, IPaBUIIbHOE
odopMIIeHHE OTUETa

2: BeInosHeHne NpakTHYECKOM
paboTHI HE TIOJTHOCTHIO MOCTIE
Cpoka, opopMIIeHHE OTYEeTa

1: He npemycmoTpeHo

nudGepeHpoBaHHbII
3a4eT

Texymnii
KOHTPOJIb

[IpakTueckas
pabora 7

5: BeInoiaHeHUe NpaKkTU4EeCKOU
pabOThI MOTHOCTHIO U B CPOK,
paBHILHOE O(hOpMIICHHE
oTyeTa

4: BrinonHeHne NpakTHYeCKOM
pabOTHI OJTHOCTHIO HA 1-2
HEJIENH M0CIIe CPOKa,
npaBHIIbHOE O(OpMIICHHE
oTyeTa

3: BbINoTHEHNE MPAKTUYECKOU
pabOThI MOJTHOCTBIO MOCTIE
CpOKa, MPaBUJILHOE
odopmIiIeHHEe OTYeTa

2: BbINoTHEHNE MPAKTUYECKOM
[pabOTHI HE MOJTHOCTHIO MOCTE
cpoka, opopmiieHHE OT4EeTa

1: He npenycmoTpeHno

¢ depeHIPOBAHHBIH]
3a4eT

IIpome-
KyTOUHAas
arTecranus

[IpakTrueckas
pabora 8

5: BrInoiaHeHUEe NIpaKkTUYeCKOM
pabOTHI IOJTHOCTHIO U B CPOK,

paBUIbHOE OOpMIICHHUE

i pepeHIIMPOBaHHBIN
3ager




oT4eTa
4: BrinonHeHHe NpaKkTUYECKOM
pabOTHI MOJTHOCTHIO HA 1-2
HezeNu Tocle CpoKa,
MpaBUIbHOE O(OpMIIEHHUE
oTyeTa

3: BrinosHeHNE NPaKTUYECKON
[PabOTHI TOJHOCTHIO MOCIIe
CpOKa, PaBUIHLHOE
odopMIIeHHE OTUETA

2: BrinosHeHne NpakTHYECKON
pabOTHI HE TIOJTHOCTHIO MOCTIE
cpoka, opopmiieHHe oTYeTa

1: He nmpexycmoTpeHo

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun npomexyTouHOM ooy DA IDOBCICHIS Kpurepun
arTeCcTallun borieypa TpoBe OLICHUBaHUs
OrneHka BBICTABIIAETCS 10 TEKYILEH yCIIEBAEMOCTH B
Qg depeHITMpPOBaHHBIN xypHaine bPC B coOTBETCTBUY C BBIIIOJHEHHBIMU  |B cOOTBETCTBUU C MII.
3a4er MPaKTUYECKUMU 3aTaHUSIMU ¥ O(DOPMIICHHBIMH 2.5, 2.6 Ilonoxenus
oT4eTaMu

6.3. ITacoprt goHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM

OMITETEHINH €3yJIbTaThl 00yUeHUs

4 Y 12 J4[s[e[7]s

VK-6 YMeeT: aHaIM3UpOBaTh U MPOTHO3UPOBATh PA3BUTHE U3MEPHUTEIBHBIX L L
- o o EEN NN RN RN
YCTPOMCTB /17151 IU(PPOBOI UHYyCTPUU

TumnoBbie KOHTPOJIBHBIC 3a1aHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMALIMOHHOE O0ecredeHue TUCHMIIMHBI

IleyaTHast ydyeOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUumMepamypa:
He npenycmorpena

0) OononIHUMENbHASL IUMePamypa.:
He npenycmorpena

8) omeuecmeenHbvle U 3apy0ediCHbIE HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKkue YKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. KoHcnexr jeknum
2. Omnmcanue paboThl ¢ MUKPOTIPOIIECCOPHBIMU yCTPOMCTBAMU

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
1. KoHcnexr ek
2. Omnucanue paboOThl ¢ MUKPOIIPOIIECCOPHBIMHU YCTPOMCTBAMU



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
No Brn peeypeas | bubnunorpaduyeckoe onrcanue
JTUTEPATYPHI AIIEKTPOHHOMN
dbopme
MyxanuH, JI. I. CxeMoTeXHUKa U3MEPUTEIIbHBIX YCTPOMCTB :
OcHOBHAS ObC yaeOHoe mocobue ais cro / JI. I. MyxanuH. — 2-¢ u3j., cTep.
1 teparypa W3/1aTelIbCTBA — Cankr-IletepOypr : Jlanp, 2022. — 284 ¢. — ISBN 978-5-
Jlanb 8114-8972-5. — Tekcr : aneKTpoHHEIH // JIaHb : 371eKTpOHHO-
oubamoreyHas cuctema. https://e.lanbook.com/book/185993
Konuenkos, B. 1. CemelicTBO MUKpOKOHTpoJU1epoB STM32.
SEC [TporpamMmupoBaHue U IpUMEHEHue : yuebHoe nocobue / B. .
b OcHoBHas 3ATeBCTE] Konuenkos, B. H. CkakynoB. — Boarorpaz : Boar['TV, 2015.
UTEpATypa Mo — 78 c. — ISBN 978-5-9948-2007-0. — TekcT : 31eKTpOHHbBIN
// JIaHb : SNIEKTPOHHO-OMOIMOTEYHAs! CUCTEMA.
https://e.lanbook.com/book/157224
SEC Jlanunuz, A. A. I3MepeHus B paiodIEKTPOHHKE : yueOHoe
JlonoyHuTENbHAS nocobue / A. A. lannnun, H. C. JlaBpeHko ; o pepaxmueit A.
3 131aTENbCTBA
ureparypa Mo A. Jlanununa. — Canxr-IletepOypr : Jlans, 2017. — 408 c. —
ISBN 978-5-8114-2238-8. https://e.lanbook.com/book/89927
[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:
1. Microsoft-Windows(6eccpodno)
2. TAR Systems-IAR Embedded Workbench for ARM Kickstart 8.22(6eccpouno)
3. STMicroelectronics-STM32CubeM X (6eccpouHo)
4. -Microsoft Visual Studio (6eccpouno)

[Tepedyens ncnoab3yeMbIX MpodeccuoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUIIINHBI

No OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMITLIOTEPHASI TEXHHKA,
Bun 3ansaruit a I_l MpeIyCTaHOBICHHOE MPOTpaMMHOE 00ecTIedeHHe, UCTIOIb3yeMOoe st
YA Pa3IMYHBIX BUOB 3aHITHIA
[IpakTuueckue 537
p [1K ¢ ycTtanosienHsim 110
3aHATHUS U ceMUHapHI |(30)




