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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.M7.03 NHTemIeKTyanbHbIE U3MEPUTEIbHBIE

CHCTCMBI

Tpe6OBaHI/UI K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYACHTA, HCO6XOI[I/IMI>IM
IIp1 OCBOCHUHU IIaHHOﬁ JAUCTUITIINHBI 1 HpH06peT€HHBIM B PC3YJIbLTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCIHUILINH:

Her

4. O0béM 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpy10eMKOCTh JUCHHUIUIMHBI COCTaBIAET 4 3.¢., 144 4., 72,5 4. KOHTaKTHOM

paboTHhI




PacnpeﬂeneHHe o ceMeCcTpam

. Bcero B Hacax
Bun yuiebuoid padots: 4acoB Homep cemectpa
3
O6miast Tpy10EMKOCTh AUCITUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHi (I13) 32 32
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 71,5 71,5
OdopmiieHre OTYETOB 10 MPAKTHYECKUM padboTam 32,5 32.5
IToaroroBka K BHIMOJIHEHHIO TPAKTUYECKUX PadOT 39 39
KoHCynbranum 1 npoMeKyTouHasi aTTecTalus 8,5 8,5
Bua koHTposs (3adet, qud.3a4ueT, IK3aMeH ) - nug.3aueT

5. ConeprkaHue TUCHMIIIMHBI

N O0beM ayaIUTOPHBIX 3aHITHI
o
a3I[_€JIa HaumenoBanue pas3aenoB JUCHUIIINHBI 110 BUJaM B 9acax
i Beero | J1] 13 | JIP
BBenenue. Apxutektypa MUKpoKOoHTposuiepoB STM32. Anpo
1 16 8 8 0
ARM Cortex. PaboTa ¢ mopramu BBOJIa-BhIBOJIA
2 |3mepeHue BpeMEHHBIX HHTEPBAJIOB, TAKTHPOBAHNE 12 4 8 0
3 Urenue u 3anuch u3MepseMoil uapopmanum, padora c FLASH- ] 4 4 0
MaMsThIO
4 Cucrema nipepeiBanuid. [IpropureTs! 3a1a4 B TUPPOBBIX 4 4 0 0
W3MEPHUTEIIBHBIX YCTPOUCTBAX
5 AHasioro-1udpoBoii npeodpaszosarens. Mcnons3oanue AL B 12 6 6 0
U(PPOBBIX U3MEPHUTEIBHBIX YCTPOHUCTBAX
6  [MuTepdeiichl cBs3u B 1U(POBBIX H3MEPUTEIBHBIX YCTPOUCTBAX 12 6 6 0
5.1. Jleknun
Ne Ne Kox-
HaumeHoBaHue unm KpaTKoe coJepKaHue JIEKIIMOHHOTO 3aHATHUS BO
JIEKLUH [pa3ienal
4acoB
Brenenue. Apxutekrypa MUKpokoHTpoiuiepa STM32. OcoOeHHOCTH COCTaBICHUS
[porpamMM st MUKpOKOHTposutepoB. bubnnorexka HAL. Konduryparop
1,2 1 4
STM32Cube. O630p KOMIUIATOPOB, MporpamMmaropoB. Cpena pazpadbotku IAR
Embedded Workbench for ARM Cortex.
34 1 PaboTa ¢ mopramMu BBOJa-BbIBOIa MUKPOKOHTpoILIepa. PexumMbl paboThl TUHUNA 4
’ MOpTOB BBOAA-BhIBOAA. KoHburypamms TuHUN.
TaxkTupoBaHue MUKpOKOHTposuiepa. Taiimepsl-cueTunku. Pabora Taiimepos-
5,6 2 4
cueTurkoB B pexxumax [HNM, YHM.
78 3 [TamsaTe MukpokonTposepa. Coxpanenne Hactpoek B0 FLASH-namsTh. 4
’ CunThIBaHHE HACTPOEK. 3arpy3Ka rnporpammsl uepe3 Bootloader.
9,10 4 |Cucrema npepbIBaHM MUKPOKOHTposuiepa. [IpruopureTsl npepbiBaHuil 4
11, 12, 5 Ananoro-ugpoBoii npeodpaszoBaresb. OCHOBHBIE U IOTIOJIHUTEIbHBIC KAaHAIIBI. 6
13 Pabota B pexxume npepreiBanuii. [psimoii moctyn k namsitu. [logkimouenne




M3MCPUTCIIBHBIX daHAJIOTOBBIX CUTHAJIOB.

14, 15, 6 Wutepodeiico! cas3u. [Tocnenoarensusie natepdeiicst SPI, 12C, UART. Ompoc 6
16 TaTYUKOB C MCIOJIb30BaHNEM MHTEP(ENCOB.
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HanMeHoBaHue WIIN KpaTKoe co/iepKaHue MPaKTUYeCKOro 3aHATHs, CEMHUHapa | BO
3aHATHUSA [pa3zena
4acoB
Coznanue npoekTa Jiisi MUKpokoHTposuiepa STM32 ¢ ncnonp30BaHUEM
1,2 1  [mporpammsl-koHpuUTypatopa STM32CubeMX, cpenbl pazpadbotku IAR 4
Embedded Workbench
PaboTa ¢ TMHUSAME TOPTOB BBOJA-BbIBOAA. [loKITIOUEHHE TUCKPETHBIX
3,4 1  |ynpaBisitoniux cUrHajoB (TymOuep, KHOIKa), pOpMUpPOBAHUE TUCKPETHON 4
BBIXO/THOW MH(OpMAINH (CBETOIUOIbI)
5.6 ) Talimepbl-cueTunku. Cuctema TakTUpoBaHus. Pacuer BpeMeHHbIX HHTEPBAJIOB B 4
’ 3aBHCHMOCTH OT YaCTOTHI TAKTHPOBAHUS TallMepa-CueTInKa.
73 ) Pacuer cKBa)XHOCTH U KO3 PHIIMEHTA 3aMIOTHEHHUS, HCIIONB30BaHUE TaiiMepa B 4
’ pexume [TUM
9.10 3 Pa6ota c Flash-namstero. CoxpaHeHHe U CUNThIBAHUE HACTPOCK. Aapecarus 4
’ namsTH, paboTa ¢ yKa3aTesIMH.
11,12, 5 Amnanoro-1ugpoBoit npeodpazonarenb. M3mepenne HanpsKeHUs Kak 6
13 SKBHBaJIEHTA (PU3UYECKOM BETUUUHBI.
14, 15, 6 OOMeH TaHHBIMU MEXly MUKpOKOHTposuiepamu 1o untepgdericy UART. Onpoc 6
16 natunkoB 1o uarepdericam SPI, [12C. Pabora ¢ JKKU.
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Brmonnenne CPC
Cnucoxk nureparypsl (¢ yKazaHUEM Kon-
IMoasun CPC pa3zenos, riaB, cTpaHul) / cceliika Ha  |(CemecTp| BO
pecypc JacoB
OdopmiieHrE OTYETOB IO MPAKTHYECKUM .
(bop p KoncmnexT nexiuii 3 32,5
pabotam
[loaroToBKa K BBIMOJIHEHHUIO IPAKTHYECKUX .
pa6I[0T P KoHcrekT nexuuit 3 39

6. ®oH/1 OLIEHOYHBIX CPEACTB /IJIsl MPOBeeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOI aTTecTaAllUN

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH € [lonokeHnem o 6aIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOH JeSITeIbHOCTH 00y4arOIINXCS.

6.1. KonTpoabubie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun HazBanue Makc. Yun-
Bec [Topsimok HauuCIeHUs 6AIIIOB

KOHTPOJISI |KOHTPOJIBLHOTO Oaut ThIBA-




MEpOIPUATUS

erca B [1A

Texyuui
KOHTPOJIb

[IpakTrueckas
pabora 1

1 - o3HAaKOMIIEH ¢ pabOTOM

Qg pepeHIIMPOBaHHBIN

3a4CT

ITpome-
JKyTOUHAast
arTecTauus

[IpakTHueckas
pabora 2

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

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

3: BeInosiHEHNE PAKTUYECKON
PabOThI MOJTHOCTbHIO MOCTIE
CpOKa, IPaBUIIbHOE
odopMIIeHHE OTUETa

2: BrInosHeHne NpakTHYECKOM
[pabOTHI HE TIOJTHOCTHIO MOCTIE
Cpoka, opopMIIeHHE OTYEeTa

1: He npemycmoTpeHo

nudepeHpoBaHHbII

3a4CT

[Ipome-
KYTOUHAS
arTectanus

[IpakTueckas
pabora 3

5: BrInoiaHeHUe NpaKkTU4EeCKOU
paboTHI MOJTHOCTHIO U B CPOK,
paBHILHOE O(hOpMIICHHE
oTyeTa

4: BeinonHeHne NpakTHYeCKOM
pabOTHI MOJTHOCTHIO HA 1-2
HEJIENH M0CIIe CPOKa,
npaBUIbHOE O(OpMIICHHE
oTyeTa

3: BbINoTHEHNE MPAKTUYECKOU
pabOThI MOJTHOCTBIO MOCTIE
CpOKa, MPaBUJIBHOE
odopmIIeHrEe OTYeTa

2: BbINOTHEHNE MPAKTUYECKOU
[pabOTHI HE MOJTHOCTHIO MOCTE
cpoka, opopmiieHuE OT4eTa

1: He npenycmoTpeHo

¢ depeHIINPOBAHHBIH]

3a4CT

ITpome-
JKyTO4YHas
arTecTanus

[IpakTnueckas
pabora 4

5: BeInoiaHeHUe NIpaKkTU4YeCKOM
[pabOTHI IOJTHOCTHIO U B CPOK,
MpaBUIbHOE O(OpMIIEHHUE
oTyeTa

4: BrinosHeHNE NPaKTUYECKON
pabOTHI OJTHOCTHIO HA 1-2
HEZIeNU TI0CIIE CPOKa,
MpaBUILHOE OPOpMIICHUE
oTyeTa

3: BbINogHEHHE NPAKTUYECKON
[pabOTHI NOJHOCTHIO MOCIIE
CpOKa, IPaBUILHOE
odopmIIeHHE OTYeTa

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

1: He npenycmoTpeHo

¢ depeHIIMPOBaHHbBIN

3a4CT

[Tpome-

[IpakTHueckas

5: BeInoaHeHUE NIPAKTUYECKOM

i epeHIMpOBaHHBIN




KYTOUHAS
arTecTalus

pabora 5

[pabOThI OJTHOCTBIO U B CPOK,
MpaBUIILHOE OPOpMIICHUE
oT4erTa

4: BrinonHeHHe NpaKTUYECKON
pabOTHI MOJTHOCTHIO HA 1-2
HezeNnu Tocle CpoKa,
MpaBUIbHOE O(OpMIIEHHUE
oTyeTa

3: BrinosnHeHUE NPaKTUYECKON
[PabOTHI IOJHOCTHIO MOCTIe
CpOKa, PaBUIbLHOE
odopMIIeHHE OTUETa

2: BrlnosHeHne NpakTHYeCKOn
pabOTHI HE TIOJTHOCTHIO MOCTIE
cpoka, opopmiieHHe OTIeTa

1: He mpexycmoTpeHo

3a4CT

IIpome-
JKyTOYHAast
aTTecTanus

[IpakTHueckas
pabora 6

5: BrInoiaHEeHNE NIPAKTUYECKOM
paboThI MOTHOCTHIO U B CPOK,
MpaBUILHOE OPOpPMIICHUE
oTyera

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

3: BeinosiHEHNE NPAaKTUYECKON
pabOThI MOJTHOCTHIO MOCTIE
CpOKa, IPaBUJIbHOE
odopMIIeHHE OTUETa

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

1: He npexycMoTpeHo

nudpepeHITpoBaHHbII
3a4eT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun npoMexxyTouHoi Kpurepun
[Ipouenypa nposeneHus
aTTecTaluuu OIICHUBAHUS
O11eHKa BBICTABISETCS MO TEKYIIEH YCIIEBAEMOCTH B
mdQepeHITMpPOBaHHBIN xypHayne bPC B coOTBETCTBUY C BBIIIOJHEHHBIMUA  |B COOTBETCTBUU C MII.
3a4er MPAKTUYECKUMU 3aIaHUSIMU ¥ O(DOPMIICHHBIMH 2.5, 2.6 Ilonoxenus

OT4YCTaMH

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarel 00yueHus

3HAET: MPUHIIMIIBI TOCTPOCHUS HU(POBBIX U3MEPUTENBHBIX YCTPONCTB HA

VK-2 9 N HAHHA
OCHOBE COBPEMEHHOM JIEMEHTHOM 6a3bl

VK2 'YMeeT: aHaIM3UPOBaTh METPOJIOTHYECKHE XapaKTEPUCTUKU IIU(PPOBBIX Aol
M3MEPUTEIbHBIX KaHAIOB
MMeeT npakTUYeCKUi OMBIT: MPOEKTUPOBAHUS LIUPPOBBIX U3MEPUTEIBHBIX

YK-2 YCTPOWCTB Ha COBPEMEHHOM JIEMEHTHOM 06a3e; mporpaMMHUpPOBaHUS A

KOHTPOJUIEPOB JIJIsl OIPOCa IHU(PPOBBIX CEHCOPOB




'YMeeT: aHAIM3UPOBATh U IIPOTHO3UPOBATh PAa3BUTUE U3MEPUTEIIBbHBIX YCTPONCTB

YK-6 o
11 TUPOBON UHAYCTPUU

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
I. PykoBOACTBO K KypCOBOMY MPOEKTUPOBAHUIO MO IEKTPOHHBIM
ycTporcTBaM aBToMathku [ TekcT| meron. ykazanusa A. E. ['ynunus u ap.; noa pea.
O. H. KazpmuHna ; Yensa0. nonutexH. UH-T M. JleHnHckoro komcomorna, Kad.
ABtomatuka u tesemexanuka ; FOYpl'Y. - UensOunck: U3narensctBo UIIH, 1985. -
82 c. ui.
2.  T'ynunun, A. E. lludposas cxemorexHuka Yue6. mocodue FOx.-Ypai.
roc. yu-T, Kad. ABromaruka u ymp.; FOYpI'Y. - Uensounck: Uznarensctro FOVYpILY,
2000. - 129,[1] c. ui. 2IEKTPOH. BEpCcHst

6) dononHumenvHas aumepamypa:
He npenycmorpena

8) omeuecmeenHuvle U 3apy0ediCHble HCYPHATLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpenst

2) MemoouuecKue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1.  KoHcnekT nekiui
2. Onucanue paboOThl ¢ MUKPOIPOLIECCOPHBIMU YCTPOMCTBAMU

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:
1. KoHcnexr aexuun

2. Omnucanue paboOThI ¢ MUKPOIIPOIIECCOPHBIMH YCTPOMCTBAMU

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ AOKYMECHTaAIlUuA

HaumenoBanune
Bn ecypca B
Ne A peeyp . bubnuorpagpuueckoe onrcanue
JUTEPATypbl |  AIIEKTPOHHON
dbopme
MyxanuH, JI. I. CxeMOTEXHUKA U3MEPUTEIBHBIX YCTPONCTB :
DJIEKTPOHHO-

Octopras  |6uGmoreunas yueOHoe nocooue ais cro / JI. I. Myxanun. — 2-e u3n., cTep. —
1 Canxkr-IlerepOypr : Jlanb, 2022. — 284 c. — ISBN 978-5-8114-
muTeparypa |[cuctema < ) . ) i
sarensersa JTams 8972-5. — Tekcr : anekTpoHHbIH // JIaHb : SIEKTPOHHO
4 oubnuoreunas cucreMa. https://e.lanbook.com/book/185993

Konuenkos, B. 1. CemelicTBo Mukpokontpoiiepos STM32.

DIEKTPOHHO- [IporpamMupoBaHue U MpUMEHEHHE : yueOHoe mocooue / B. U.
) OcHoBHast  |0uOIMOTEUHAs Konuenkos, B. H. CkakynoB. — Bomnrorpan : BoarI'TV, 2015. — 78
nmuTepaTypa |[cucTema c. — ISBN 978-5-9948-2007-0. — Texkcr : anekTpoHHsblii // Jlans :

M3IaTensCTBa JIaHb [PIEKTPOHHO-OMOIHOTEUHAsl CUCTEMA.
https://e.lanbook.com/book/157224

[TepedeHp UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUCHHS:



Microsoft-Windows(6eccpodHo)

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

-Microsoft Visual Studio (6eccpouno)

el S

[Tepedenp ucmonb3yeMbIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000py/IOBaHUE, CTEHBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bun 3anaTuii a I_l MPEyCTAaHOBICHHOE POTPaMMHOE 00eCTIeUeHHE, UCTIONb3yeMOe s
YA Pa3IMYHBIX BUJIOB 3aHITUH

[IpakTnueckue 537
3aHATHS U ceMuHapshl |(30)

[1K ¢ ycranosnenusim 110




