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JIner akTyanusanuu padodeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o100peHa s peanusaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl DIEKTPOHUKH U MUKPOIIEKTPOHUKH

[Iporokom ot 20 . Ne
3aB. kadenpoii J.YO. Ycarsrit

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJy Ha 3acefaHuu Kadeapbl DICKTPOHUKUA U MUKPOIICKTPOHUKU

[Iporokom ot 20 . Ne
3aB. kadenpoii J.YO. Ycarsrit

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena uis peanusanuu B 2028 - 2029
y4eOHOM o1y Ha 3aceaHuu Kapeapsl DIEKTPOHUKH U MUKPOAJIEKTPOHUKH

[Iporokon ot 20 . Ne

3aB. kadenpoit I[.IOjfcaTbn?I

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM o1y Ha 3aceaHuu KapeaApsl DIEKTPOHUKH U MUKPOAJIEKTPOHUKH

IIporokom or 20 . Ne
3aB. kadenpoii J.}O. Ycartsriit

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3aceaHuu KapeApbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKU

[Iporokom ot 20 . Ne

3aB. xadenpoii I[.IOK’caTLH?I




1 ean ocBOeHMS TUCHUIIIHMHBI (MOIYJIA)

[{enbio TUCUUIUIMHBI SBJISIETCS OBJIAJIEHUE CTYACHTaAMU HEOOXOIUMMBIM U
JOCTaTOYHBIM YPOBHEM MPOoeCCHOHATBHBIX KOMIIETEHIIUN B COOTBETCTBUH C TPEOOBAaHUSIMU
®I'OC BO no nanpasnenuto noarotoBku 11.03.04 «25ekTpoHUKa U HAHOAJIEKTPOHHUKAY.

CoBpeMeHHOE pa3BUTHE CPEACTB MPOMBIIIJICHHOW aBTOMAaTH3aI[MH Ha OCHOBE
COBPEMEHHBIX MUKPOKOHTPOJIEPOB MPEABSBISAIOT K JUILIOMUPOBAHHOMY CIEITHATUCTY
BBICOKHE TpeOOBaHUS K YMEHHSIM U HaBbIKaM KOMIUIEKCHOT'O IPOEKTUPOBAHUS TaKKe
cuctemsbl. LlensiMu ocBOeHUST AUCHUIIIIMHBI SBJISIOTCS U3yUYE€HUE IPUHLIUIIOB paOOTHI
MUKPOKOHTPOJIIEPOB M YIPABISIOLIUX YCTPOMCTB HAa X OCHOBE. B manHOM Kypce
M3JIararoTcsi OCHOBBI TEOPUH MUKPOKOHTPOJLIEPOB, U3JI0KEHBI METOJJUKU OLIEHKH U BHIOOpA
WX apXUTEKTYPbI,IIOCTPOCHUS U pealn3aliui YCTPONUCTB Ha OCHOBE

MUKPOKOHTPOJUIEPOB, MOCTPOCHHsI MHTEP(EiiCOB BBOJIA BBIBOAA U CUCTEM
yIpaBICHUS.

2 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucuumimaa MUKpOKOHTPOJUIEPH! BXOAUT B 4aCTh y4eOHOTO I1aHa (POPMHUPYEMYIO
y4acTHUKaMU 00pa30BaTENIbHbIX OTHOLIEHUN 00pa30BaTeIbHOM IPOrpaMMBbl.

Jis n3y4eHus JUCUUIUTMHBI HEOOXOAUMBI 3HAHUS (YMEHUS, BIIAICHUS ),
c(OpMHUPOBAHHBIE B pPe3yJIbTaTe U3YUYEHUs TUCLMILIMH/ IPAKTUK:

[TporpamMupoBaHue U 3JIEKTPOHUKA HH(POPMALIMOHHBIX CUCTEM

MaiuvHHbIE S3BIKA

HNudopmaruka u nHHOpMaLIMOHHBIE TEXHOJIOTUU

JluckperHas MaremMaTuka

3HaHus (YMEHUs, BIa/IeHUs ), IOJTYYECHHbIE IPY U3yYEHUU JaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

BoinonHenue ¥ 3ammuTa BeITYCKHOM KBaTM(PUKAMOHHON pabOThI

IToaroroBka K ciaye U caada rocyJapCTBEHHOI0O SK3aMeHa

IIporpamMmMupoBaHHBIE TEXHHUYECKHUE CPEICTBA

[IpoekTHast neATEIBHOCTD

IIpou3BOACTBEHHAsA — IPEAAUIITIOMHAs IIPAKTUKA

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOYJIS) M IJIAHUPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrare ocBoeHUS AUCUUIUIMHBI (MOAYIS) «MUKPOKOHTPOILIEPHI»
oOyuarouiics 10JKeH 001a1aTh CIEAYIOIMMU KOMIETEHIIUSIMHU:

KOI[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

[IK-1 Cnocoben pa3zpabaTeiBaTh CTPYKTYPHbIE U (DYHKIIMOHAJIBHBIE CXEMBI AJIEKTPOHHBIX
CUCTEM U KOMIUIEKCOB, IPUHIMITUAIBHBIX CXEM YCTPOUCTB C UCIIOJIB30BAHUEM CPEICTB
KOMITBIOTEPHOTO MTPOEKTUPOBAHMSI, TPOBE/IEHUEM ITPOESKTHBIX PACUETOB U TEXHUKO-
SKOHOMHMYECKUM 000CHOBAaHHWEM MPUHUMAEMBIX peleHui

IK-1.1 Pa3pabarbiBaeT S3CKU3HBIN MPOEKT, BKIIFOYAIOITUI: BEIOOP CTPYKTYPHOU
CXEMBI DJIEKTPOHHOTO YCTPOMCTBA WJIM CUCTEMBI ITyTEM COTIOCTaBIICHUS
Pa3TUYHBIX BAPUAHTOB U X OIEHKH C TOYKU 3PEHUS TEXHUYECKUX U
SKOHOMUYECKHX TPEOOBAHHI; pACCUNTHIBAET BCE HEOOXOAMMBIC
MOKAa3aTeIH CTPYKTYPHOM CXEMBbI 3JIEKTPOHHOTO YCTPOMCTBA WU
CHCTEMBI, B TOM YHUCJIE€ TIOKA3aTeN KaueCcTBa; BHIOUPAET M1 0OOCHOBBIBACT
CXEMBI BCTIOMOTaTEJIbHBIX YCTPOUCTB

IK-1.2 HpOI/ISBO,Z[I/IT TEXHHKO-?KOHOMHYECKOE 000CHOBaHHUE IIPUHATOT'O
peuicHus ¢ pacucTaMu ce0eCTONMOCTH yCTpOﬁCTBa 1 CTOUMOCTH €T0
9KCILTyaTalluu; CpaBHUBACT C aHAJIOTaMHU 11O TCXHUKO-9KOHOMHWYCCKUM




| xapaxTepucrukam

[TK-2 Crioco6en mpoBOuTh pabOTHI 1O HATAAKE, UCTIBITAHUIO M C/Iaue B AKCILTyaTaIHIo
OTBITHBIX 00PA3IIOB JICKTPOHHBIX YCTPONUCTB U CHCTEM

[1K-2.1 IIpou3BOAUT MOHTAXK, HAJAAKY U IIPEIBAPUTEIIbHBIC UCIIBITAHUS
OTIBITHOTO 00pa3ia (OMbITHOM MapTHUH) ANEKTPOHHOTO YCTPOMCTBA WK
CUCTEMBI B COOTBETCTBHH C IIPOrPaMMaMU U METOJMKAMU UCIBITAaHUH U
JIPYroi HOpMaTUBHO-TEXHUYECKON TOKYMEHTalUEH

[1K-2.2 AHaIM3UPYET U CHCTEMAaTH3HPYET JaHHBIE 00 0TKa3ax B pabore

OTIBITHBIX 00PA3LIOB 3JIEKTPOHHOTO 000PYIOBAHHUS




4. CTpykTypa, 00b€M U cofepkaHue JTUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIX eauHul] 108 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabota — 8,7 akaJl. 4acos:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padora — 95,4 akaj. 4acos;
— B popme npakTudeckoil moarotoBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynutopHast 8w
KOHTakTHas paboTa g % dopma TeKyIero
Pasien/ Tema 9 (B akaj. yacax) g E(‘ Bun 5 KOHTPOJISI Ko
[— > g © | caMOCTOATEIBHOM |  ycrieBacMOCTH 1 KOMITETEHIIHH
g 5 paboThI TIPOMEKYTOYHOM
Texk. mal. | mpaxT. 'S aTTeCTaluu
3aH. 3aH. | O &
1. 1. MUKpOKOHTpPOIIIEPHI
1.1 Beeneuwue.
IIporpammupoBanue
MHKPOKOHTPOJUIEPOB Ha
s3bike C
Teopust.
MHUKPOKOHTPOIIIEPHI.
OyHKIUH ¥ IPUMEHEHUE BrimosnHeHue 1
MHUKPOKOHTPOJUIEPOB. 3aImuTa
OCHOBHBIE MTapaMeTPhbI 71a00paTOPHBIX
MHKPOKOHTPOJIIEPOB. pabor.
ApXUTEKTypa 1. Co3zpanue u
MHKPOKOHTPOJIIEPOB. HacTpoiKa MIpOeKTa
CewmetlicTBa Uzyuenne u B cpene |IAR.
MHKpOKOHTpoJuiepoB ARM TIOBTOPEHHE Coznanwne
1 MX Ha3HaUYeHHE. TEOPETHYECKOTO MIPOIIMBKHY,
YcrpoiicTBo marepuarna, OCYLIECTBISAOIIEH TIK-1.1
MHUKPOKOHTpPOJIIEPOB. Sapa MOJITOTOBKA U paboty ¢ 610KkOM K-1.2
Cortex-MO0/M3/M4F. 4 1 15,9 ohopmiicHHIE BBOJIa-BBIBOJIA '
Tlepudepuiinpie 6J10KH 11abopaToOpHBIX obuiero IK-2.1
MHUKPOKOHTPOJUIEPOB: BBOA- pabor, Ha3HAYCHHUSI. I1K-2.2
BBIBOJ] OOIIIEr0 Ha3HAUCHNS, MOJrOTOBKA Pabora ¢
TaKTHUPOBAHHE, TAUMEPBHI, KypCOBOH TEXHUUYECKOMN
MpepbIBaHMUS. paboTHI. JOKyMEHTaINeH
S3bik C gt (mouck aapecos
MHKPOKOHTposuiepoB ARM. annaparHbIX

OcobeHHocTH pa3padboTku
TIpOrpamMM JJIst
MHUKPOKOHTPOJIJIEPOB IO
CPaBHEHHIO C
TIPOrpaMMHUPOBAHHUEM IS
T1IK. BBox u BEIBOA.
Anpecanusi. JIBondHoe u
IIECTHAIIIATEPHUYHOE
cuncnenus. Cpena
nporpammupoBanus [AR

perucTpos, padbora
C IPUHIUIHAIBHON
CXEMOI TecTOBOM
TIJIaTHI).




EWARM. Bo3MoskHOCTH
OTJIaJIKH TIPOTPaMM.

Brimonaenne
KYpCOBOi#i pabOTHI.
Brimonnenue u

odopmiteHue
N3ydenue n
1.2 TpepoiBanus. Bus HORTOPEHIE 11a00paTOPHBIX
npepsiBannii. Kontpoiuiep Teo ETHE CCKOTO pabor
npepsiBarnit NVIC B aape MI;Te . 2. Coznanue [K-1.1
Cortex-M. Bekropa HO,I[FOIT) OBKa’I/I MIPOrpaMMBl, T4
npepeiBanuid. [IpropuTeTsl. 15.9 odopmcHe peanu3yromei IK-1.2
®naru npepriBaHuil B ' P ACUHXPOHHBIN BBOJ T1IK-2.1
11a00paToOpHBIX '
KoHTposuiepax STM. aGor -BBIBO/] CUTHAJIOB. [K-2.2
PexomeHgamuu mo nongo;aKa OcBoenue )
HalUCcaHUI0 00pabOTUYUKOB CYDCOBOI JIOKYMEHTAIUN
IpepbIBaHUM. yEIl)6OTI>I NVIC. Hactpoiixa
p ) npepbIBaHUi Gi10Ka
BBO/Ia-BBIBOJIA
o011ero
Ha3HAYCHHSI.
Brinonnenue
KYpCOBO# pabOTHL
Bremonuenne u
odopmIteHue
71a00PaTOPHBIX
Wzydenne n patop
MIOBTOpEHHE pacot
1.3 Taiimepsl. Bunst Teo ETHI:I CCKOTO 3. Pazpabotka
TaiiMepoB. Pexumbl paboTh MI; TepHANa MIPOTPAMMBI JJIS MK-1.1
TaiimepoB. M3mepenne noaroIT) OBKa’H MIEPHOAMIECKOTO il
MAJIBIX TIPOMEKYTKOB BBIBOJIA CHTHAJIOB C IK-1.2
15,9 odopmieHue
BpeMeHu. Cucrema HABOPATODHEIX HCTIONIb30BaHUEM TIK-2.1
TaKTHPOBAHUS pa60 f TaiiMepa u [K-2.2
MHUKPOKOHTpOJUIEpa U HOZFOT()];Ka JenuTenen '
METOJIbl €€ HACTPOUKH. KYDCOBOI YacCTOTHI.
P Nzmepenue
paboTHI.
napaMeTpoB
CHT'HAJIOB C
ITOMOUIBIO
nuppoOBOro
ocumiorpada.
Beimonnenne
1.4 llnpoTHO-UMITYJIbCHAS Wzyuenue u KYDCOBOMH DaGOTEI
Monynsuus. [Ipumenenne MIOBTOPEHHE P P ’
Beimonnenne wu
M nns ynpaBieHus TEOPETUYECKOTO
3JIEKTPOHHBIMU MaTepuana odopmeHue T1IK-1.1
. ’ 71a00PaTOPHBIX :
YCTPOWCTBAMH. MOATOTOBKA U pabor [IK-1.2
Oco0OeHHOCTH peann3aun 15,9 odopmiieHuEe 4 Paspaborka [K-2.1
MM Ha 71a60paTOPHBIX n' or ala)MH s e
MUKPOKOHTPOJIIEPE. pabor, FGII:E gunn LT [K-2.2
CriaxuBaHue. MOATrOTOBKA cpI/IrHana c
CrieriuasnbHble PEKUMBI KypCOBOii 3a1aHHbIMK
paboThI TaliMEpPOB. paboTHL. HapameTpami
1.5 ALIT u HAII. Yactora W3yuenue u Brinonnenue
JTUCKpETH3aLUHU U IIOBTOPEHHE KypcoBOii paboTBI.
a3psinHOCTh. OCHOBHBIE TEOPETHYECKOTO BeimonHenne u
IK-1.1
Buabl AIIT (AL nmpsivoro MaTepuana, obopmierme T4
npeobpazoBanus, ALII 159 MOATOTOBKA U 71a00paTOPHBIX IK-1.2
HOCJIeIOBATEILHOTO ’ odopmnenue pabor T1IK-2.1
TPUOTKEHNS, CUTMa- 1mabopaTOPHBIX 5.Pa3zpabotka [IK-2.2
nenpra AL n ux pabor, MPOTPaMMBI, '
XapaKTEePUCTUKH. PeHMBI MOATOTOBKA OCYIIECTBIISIONIEH
3amycka ALIL. KypCOBOI HU3MEpPEHHE




JuddepeHunanbHbiit
PEKUM H3MEPCHHS.
AJITOPUTMBI YCPEAHCHHS

HaNpPsHKCHHSI
U3MEpSEeMbIX BeJIHIHH:
BHEIIHETO
CKOJIB3sIIlIee Cpe/iHee U
paboTsI. aHaJIOTOBOTO
IKCIIOHEHIINATBHOE
cpenHenue. bubnuorexa cHrHaia c
yep ’ momorso AL
JUIs1 paboTHI C
nepuepuitHpIMKU OJIOKaAMHU
HAL Driver.
1.6 OOMeH 1aHHBIMH.
ITocnenoBarenbHble U
napasuienbHbIe HHTepdeichL. B
BIMOJTHEHHE
UART. [IpuHniun paboTs .
KypCOBOH pabOThI.
mHsl UART, npoTtokon
Brinonnenue wu
nepenauyn gaHHbIX. COOBITHS o
odopmnenue
6moka UART Ha P
11ab0paTOPHBIX
MHUKPOKOHTpOJLIEpax 6o
T
STM32. TIporokomnst SPI u 6 P:g ABoTKA
. TK
12C, ux npuHIHUIB paOOTHI. P
. TPOIIKBKY JIJIs
Konnenmms Bemymmii- p A
MHUKPOKOHTpOJLIEpa
BEIOMEIE. Wzydenne n P P pv
, OCYILIECTBIISIOIICH
MIOBTOpEHHE N
pUEM U OTIPABKY
Pa3paboTka npommBKy s TEOPETUYECKOTO
MHKPOKOHTPOJIIEPA MaTepHana AeHEEX 10 UART. IIK-1.1
oc peCTBmE)IomeI?}: r; HEéM U HOZ[FO}’ID“OBKa’I/I OcBoenne o
o P HPOrPaMMHOTO IIK-1.2
OTIPaBKY JAHHBIX II0 15,9 odopmnenue
obecrieueHust It TIK-2.1
UART. OcBoenue 11a00paTOPHBIX :
pabotsl ¢ COM- MK-2.2
TIPOrpaMMHOTO pabor, -Z.
nopramu Ha IIK.
obecrieueHust i paboThI C [IOJrOTOBKA 7 Paspaborka
COM-nopramu Ha I1K. KypcoBOi - Fasp
MPOTPaMMBI JUTS
paboTsl. ..
nozacyéra
Onemr-namate.  [punnun
N UMITYJIBCOB C
paboTs! stueliku Qiemn-
HCTIONIb30BaHUEM
namstu (TpaH3UuCTOp C
(raeur-namsTH IS
TUIABAIOIINM 3aTBOPOM,
COXPaHCHUSI
YTEHHE M 3aITUCh JaHHBIX). SHAYCHHS CYETINKA
NOR u NAND .
Ha cIryJai
KOHCTPYKLUH (hJier-
nepe3arpy3ku Hin
namsaTu. MHOroypoBHEBbBIE
N MOTEPH IHUTAHUSL.
syeiikn. OcoOeHHOCTH
paboTsl ¢ uien-naMaThIo U3
mporpaMm.
HUroro o pazneny 95,4
Hroro 3a cemect 95,39 3a4éT
P 9994
Hroro no aucuuruinie 95,4 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTHH B MPETOIaBaHUH JUCIUIUIMHBL UCTIOIb3YIOTCS
TPaJAULMOHHAS U MOJLYJIBHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Jist hopMupoBaHUs 3HAHUH 1O JUCHUIUIMHE MPETYCMOTPEHBI: 0030pHbIE JEKIHH —
JUISL CHCTEMATHU3alliy M 3aKpeIUIeHUs 3HAaHUHN 110 AUCHUILTUHE, THPOPMALMOHHBIE — JIS
O3HAKOMJICHHS CO CTaHAAPTaMU U CIIPABOYHOM MH(pOpMAIMEH, ISKIIUN BU3yaJIN3allud — IJIs
HaTrJISIIHOTO MPEJICTABICHHS CIOCOO0B pelieHus 3a1a4, IpoOaeMHas - Ui pa3BUTHS
UCCIIEI0BATEIbCKUX HABBIKOB U U3Y4YEHUS CIIOCOOOB PELICHUs 3aau.

Jl1s 0OCBOEHUS JUCIUIUIMHBI IPEAYCMOTPEHO 14 4. MHTEpaKTUBHBIX 3aHATHH. Bee
MPAKTUYECKHE 3aHATHS 110 pa3iely MPOBOIATCS B MHTEPAKTHBHOM (popMe U MpenrnonaraoT
myOJINYHBIE BHICTYIUICHUS U 00CyX/1eHus, B paMKax HHTEPaKTHBHOTO O0yYeHHUs
npuMeHstoTcs I T-MeTop! (MCIIOIB30BaHUE CETEBBIX MYJIbTUMEINHHBIX YUSOHUKOB
Pa3paboTYNKOB IPOTPAMMHOTO 00ECTIeUeHHsI, HIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB 110
JAHHOM JUCLHUIUIMHE; COBMECTHAs paboTa B ManbIX rpymnmnax (2-3 cTyaeHra) —
UHAUBUyaJIbHOE O0yUeHHeE.

6 YueOHO-MeTOqMYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

[IpencraBieHo B mpuIoKeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEACHUS POMEKYTOYHON aTTeCTAlul
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecnievyeHne TUCUUIINHBI

a) OcHoBHas JInTepaTrypa:

1. Caxues, A. M. 1ludpoBbie yCTpoiCTBa 1 MUKPOTIPOIIECCOPHI : ydeOHOE
nocobue st By30B / A. M. CaxxueB. — 2-¢ u3j., nepepad. u jon. — Mockasa :
NznarensctBo FOpaiit, 2021. — 139 ¢. — (Bsicmee oopazoBanue). — ISBN 978-5-534-
10883-5. — Texkcr : anexrponnsiii / DbC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/472247 (nara obparienus: 10.06.2021).

0) lonosiHUTeILHAS JIUTEPATypa:

1. Vcaras, T. B. I'paduka B aBTOMaTU3UPOBAHHBIX CUCTEMaX. UepTexH 3IeKTPUUECKUX
cxeM : yuebHoe nocobue / T. B. Ycatas, O. A. Kouykosa. - Marautoropck : MI'TY, 2014. - 1
anektpoH. onr. guck (CD-ROM). - 3Barr. ¢ tutyn.  o9kpanma. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3842 (mata obpamenus: 06.10.2023).
- MakpooOBbeKT. - TeKCT : aneKTpoHHBIN. - CBefieHus AocTynHbI Takke Ha CD-ROM.

2. Cunpaamiko, C. A. OCHOBBI IPOrpaMMUPOBAaHUSI MUKPOKOHTpOJIIepoB Ha C++ :
yuebHoe ocobue / C. A. CunbBamiko. — OpenOypr : OI'Y, 2019. — 126 ¢. — ISBN 978-5-
7410-2398-3. — TeKcT : 3neKTpOHHBIN // JIaHb : 3IeKTpOHHO-OMOINOTEeYHAs cCUCTEMA. —

URL: https://e.lanbook.com/book/160013 (mata oopamenus: 10.06.2021). — Pexum
JOCTYMA: JUIsl aBTOPHU3. TOJIb30BaTEIEH.

3 Xnynenes, A. B. Cpenctsa pa3paboTKu ¥ OTIAAKHU IPOrpamMM JJist
MHUKPOKOHTPOJUIEPOB : yueOHoe nocobue / A. B. XnyneneB. — OpenOypr : OI'Y, 2019. —

106 c. — ISBN 978-5-7410-2400-3. — TekcT : 35eKTpoHHbIH // JIaHb : 371eKTpOHHO-



https://urait.ru/bcode/472247
https://host.megaprolib.net/MP0109/Download/MObject/3842
https://e.lanbook.com/book/160013

oubnuoreunas cucrema. — URL.: https://e.lanbook.com/book/159899 (nara oGparieHus:
10.06.2021). — Pesxxum pocTyna: AJisi aBTOPH3. TOJIb30BaTENICH.

4. Jlesunkuii, A. A. IlpoextupoBanue MmukpocucreM. [Iporpammusie cpeacTsa
obecneuenus CAIIP [DnextponHslii pecypc] : Yueb. mocodue / A. A. Jlepurkuid, I1. C.
Mapunymku. - Kpacaosipck : Cub. denep. yu-T, 2010. — 156 ¢. — pexxum gocryma:
http://e.lanbook.com/books/element.php?pll_id=6046 . - 3aru. ¢ skpaHa.

B) MeToanuyeckne yKazaHus:

1. KoHCTpyHpoBaHUe ¥ MPOrpaMMHPOBAHNE MUKPOKOHTPOJUIEPHBIX YCTPOUCTB :
yaebnoe nocodue / M. FO. Cmupnos, B. C. 3usyraunos, O. B. 'ony6esa [u ap.]. —
Junenk : JInnenkwmii I'TTY, 2018. — 26 ¢. — ISBN 978-5-88526-953-7. — Tekcr .
AJIEKTPOHHBIN // JlaHb : aekTpoHHO-O0nbOMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/115018 (maTa oOpamienus: 10.06.2021). — Pesxum qoctyma: Juist
aBTOPH3. MOJIb30BATEIICH.

r) [IporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe odecnevenue

Haumenoanue N
10 Ne noroBopa CpoKk JeiicTBUS JIMIICH3UH

MS Otfice 20071\, 135 o1 17.09.2007 Seccpouro
Professional

7Zip cB0OOAHO pactpoctpansemoe [10 O6eccpouHo
Altium Designer

Academic Edition K-113-11 ot 11.04.2011 0eccpovHO

Oracle Virtual Box | cBo6oaHo pacmpoctpansemoe [10 0eccpovHO
FlowVision K-93-09 ot 19.06.2009 OeccpouHo

FAR Manager cB00OOTHO pacnpocTpansemoe [10 0ecCpovYHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI

HasBanue kypca Cchlika

DnekTpoHHas 6a3a nepuouyYecKux u3nanuii East View

Information Services, OO0 «MBUC» hitps://dlib.eastview.com/

HanmonaneHas nHpOpMaMOHHO-aHATTUTHYECKAS URL:

cucrema — Poccuiickuii nuaeke HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PVHI]) asp

denepanbHOE TOCYAaPCTBEHHOE OFOJKETHOE

yupexaenue «DenepanbHblii HHCTUTYT URL: http://www1.fips.ru/

HpOMBIH.IJ'ICHHOfI COOCTBEHHOCTH

https://www.rsl.ru/ru/4readers

Poccuiickas N'ocynapcrBennas oubnmoreka. Karagorn
yaap /catalogues/

DrexkTpoHHbIe pecypcsl onbmmorekn MI'TY um. T'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTtepuaJjibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!:


https://e.lanbook.com/book/159899
http://e.lanbook.com/books/element.php?pl1_id=6046
https://e.lanbook.com/book/115018

Tun n Ha3Banue ayauropuu OCHaIIEHUE ayIUTOPHH

KommnbroTepHble ki1acchl yHUBepcuTeTa IlepcoHanbHble KOMIBIOTEPHI CO
CTELUAITN3UPOBAHHBIM POTPAMMHBIM 00ECIIEYCHUEM.

JUist aTeHus TeKIHiA: TOMEIIeHNE U TEXHUYECKUE CPEICTBA ISl IEMOHCTPAIH
MIPUMEPOB U CIIOCOOOB MPOESKTUPOBAHUS, BUICO (DPMIIBMOB M MTPE3CHTALIHA.
MynsTumennitnoe obopynoanue (aym. 460, 365).

Criennanu3upoBaHHbIN KOMITBIOTEPHBIN Kiacc (Jaboparopus 460) 10 KoMIIIIEKTOB
otnanounbix maT OPEN 407 6e3 610koB nutanusi, 12 kommbioTepoB ¢ O3Y He menee 8 I'B,
mo60it HY reneparop, nByxXkaHanbHbIH ocuuiuiorpad ¢ pazseprkoit He MeHee 0,2 MKC,
U3MEPUTENh YaCTOTHBIX XapakTepucTuk. [Iporpammuoe obecrieuenne KEIL uVision,
nporpaMmsl i pacyera koddduurentoB ¢punbstpoB KUX u BUX.

AyIUTOpHH IJIs1 CAMOCTOSITETTLHON paObOThI: KOMITBIOTEPHBIE KJIACCHI; YUTAIBHBIC
3asb1 Oubsmoreku [lepconanbubie KoMIbIOTEpHI ¢ makerom MS Office, Beixomom B
WHTEepHeT U ¢ JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPENY
YHHUBEPCHUTETA



ITpunoxxenue 1

6. YueOHO-MeTOAHYeCKOe o0ecredyeHHe CAMOCTOSITEIbHOH PadoThl 00y4YalOUIUXCS.

OueHouHble cpeACTBa AJIs TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH, IPOMEXYTOUHOM aTTecTalluu 1o
UTOTaM OCBOCHHS IUCUUIUIMHBIL.

B Teuenue cemecTpa npeaycMOTPEHO BBIIOJIHEHHE YCTHBIX U MUCbMEHHBIX KOHTPOJIbHBIX
paboT mo aucHUIIMHE (10 WHAMBHIYaJIbHBIM BapuaHTaM), MPOBEpPKa padOT — €KEHEAETbHO,
3amuTa JabopaTOpHBIX padoT.

OcHoBHast yacThb 3aJaHMUil BbIIONHSETCS Ha 3aHiaTusx. CamocrosiTenbHas paboTa
pelycCMaTpUBAET:

- MOATOTOBKY K 3aHATHSAM, M3Y4Y€HHE HEOOXOAMMBIX Pa3JelioB B KOHCHIEKTaX, Y4eOHBIX
MOCOOMSIX U METOJUYECKHUX yKa3aHUsX; paboTa co CIpaBOYHOMN JIUTEPaATypOi

- ACIIpaBJICHUE OIMMOOK, 3aMeUaHui, 0hopMIICHHE Ta00PATOPHBIX (TPAKTHUECKUX ) padoOT.

CamocrosiTeibHAasi paboTa B XoJe ayJAMTOPHBIX 3aHATHH TMpEANONaracT: U3y4yeHUue H
MOBTOPEHHE TEOPETHUYECKOr0 Marepuaja Mo TemMaM JIEKIUW (10 KOHCIEeKTaM M Yy4eOHOU
JIUTEepaType, METOINYECKUM YKa3aHHIM), pEeLICHHE 3a/1a4, BBIMOTHEHUE HHAUBHIYaIbHBIX pa0oT.

CamocrosiTesibHAas padoTa MoJ KOHTPOJIEM NpenogaBaTes MPEAnoiaracT NoJAroToBKy
KOHCIIEKTOB U BBIMOJHEHHE HEOOXOAMMBIX pPAcdeTOB IO pa3jeiaM JAUCLUUILTUHBI, pPelIeHUuEe U
MpOBEpKa IMpernoaBaTesieM 3a/1ad, 1abopaTopHbIX padoT, paboTa ¢ METOAMUYECKON JTUTEpaTypoH,
MOATOTOBKA K 3a4eTy.

BHeaynuTopHasi caMoCTOSITeJIbHASL PaGoTa CTYAEHTOB INPEANOiaracT IOATOTOBKY K
J'Ia60paTOpHI)IM 3aHATUAM, HO)IFOTOBKy K KOHTpOJ'II)HI)IM pa60TaM, BBITIOJTHCHUC 33)13HPII71
(;mabopatopHbIX paboT), MOATOTOBKY K 3a4eTy; M3YYeHHE HEOOXOUMBIX Pa3/Ie]IOB B KOHCIIEKTAX,
yueOHBIX MOCOOMSX M METOAMYECKHX YKa3aHUAX; paboTa CO CIpPaBOYHOM JHUTEpaTypoH,
UCIpaBlieHWE OIIMOOK, 3amMedaHuid, odopmieHue padoT; padoTy ¢ KOMIBIOTEPHBIMU
rpadguueckuMy TaKeTaMU H DJCKTPOHHBIMU y4eOHHMKaAMH pa3paObOTYMKOB MPOTPAMMHOIO
o0ecrieyeHns Mo AUCIAIUINHE.

ITo nanHO#i AMCUMNJIMHE MPEeAYCMOTPEHbI Pa3iMYHbIe BUAbI KOHTPOJISI pe3yJibTATOB
00y4eHMA: meKywuti KOHTPOIb (€XKEHeJeNbHas MPOBepKa BHIMOTHEHUS 3aJaHuil U paboThl C
yueOHOM UTEpaTypoil), nepuoduueckuii KOHTPOIb (1a0opaTOpHbIE pabOTHI) MO KaKIOW TeMe
JTUCLUIUIMHBL,  NpOMENHCYyMmOYHbIil KOHTPOJIb B BHUJIE DK3aMeHa B 7 CEMECTPE M BBIOJHEHUS
KypCOBOM pabOTHI .

TeMbl 1a00paTOPHBIX padoT

1. Co3nanme u HacTpoiika npoekTa B cpene IAR. Coznanne mpommBKy, OCYIIECTBIISIONICH
paboTy ¢ OJIOKOM BBOJA-BbIBOJIA OOIEro HasHadeHHsS. PaboTa ¢ TEXHMUECKOW JTIOKYMEHTAllUeH
(TouCK aapecoB amnmapaTHBIX PETUCTPOB, pad0Ta C MPUHIMITHAIIBHONW CXEMOM TECTOBOH TIJIATHI).

2. Co3gaHue mporpamMMBbl, peau3yIoleil aCHHXPOHHBIN BBOJI-BBIBOJ CUTHAIOB. OCBOCHHE
nokymenTtaiuu NVIC. Hacrpoiika npepeiBanuii 010ka BBOJa-BbIBO/Ia OOIIETO HAa3HAYEHUS.

3. Pa3paboTka mporpaMMbl AJisi MEPUOJUYECKOTO BBIBOAA CHTHAIOB C HCIIOIH30BAaHHEM
TaliMepa W JelIuTeNed 4acToThl. M3MepeHue mapaMeTpoB CHTHAJIOB C MOMOIIBIO IH(PPOBOTO
ocuuitorpada.



4. Pa3pabotka nmporpammsl st reneparuu [LHIM curnana ¢ 3alaHHBIME ITapaMeTpamMu.

5. PazpaGoTka mnporpaMMbl, OCYIIECTBISIONIEH U3MEPEHUE HAMNPSHKEHUS BHELIHETO
aQHaJIOroBOTO curHaja ¢ nmomouiso ALIL.

6. PazpaboTka mpoIMBKH IS MUKPOKOHTPOJLIEpa, OCYLIECTBIIAIOMIEH MPUEM U OTIPABKY
nauHbix 1o UART. OcBoenne nporpammuoro obecniedenus st padotst ¢ COM-niopramu Ha [TK.

7. Pa3zpaboTka mporpaMMsl i OJCUETA UMITYJIBCOB C UCIOIb30BaHUEM (hIIeII-TaMsTH JJIsI
COXpaHEHHUs 3HAUCHUS CUETUMKA HA CITydail epe3arpy3Ku Uiv NOTepy MUTAHUS.

TeMbl B KpaTKOE ONMMCAHKUE MPAKTHYECKUX padoT:
1. Aucnien

Bugsl  nucrieeB.  DIEKTPOHHO-Ny4YeBble  TpyOKM  (mpuHIMI — paboThI,  pa3BEPTKA).
Kunkokpucrammmueckue aucrien (npuHumn aeiicteus KK sueliku, ycTpoiicTBO MOHHUTOPOB,
anpecanusi). KoaupoBanue 1BeTOB, OWUTHOCTH uU300pakeHus. [lna3MeHHBIE HCILICH.
Ceerogmonnbie mucruien. [Ipoektoper (3LCD, LCOS, DLP). PesuctuBHBIE U EMKOCTHBIC
ceHcopuble gucruien. llepcriektuBHble Buasl auciieeB  (OLED, nuntepdepennmonnbie
mucmien, SED, PixelSense).

Hamnucanue mporpamMmbl, OCYIIECTBIISIONICH BBIBO rpauecKuX MPUMUATHBOB M TeKcTa HA TFT-
LCD mucruielt TectoBoil matbl. OCBOEHHE BBICOKOYPOBHEBBIX OHOMHMOTEK i PabOTHI ¢
nepudepuiiHBIMU OJIOKAMHU ¥ BHEIITHUMH YCTPOMCTBAMH.

2.CucreMa TAKTHPOBAaHMSI MUKPOKOHTPOJLJIEpPa

Knaccugukanuss 1 npuHOMIB pabOTBI TEHEPATOPOB TaKTOBOM dacToThl. KBapueseie m RC-
reHeparopsl. @a3oBas aBTONOACTPOMKA, IEIUTENN U YMHOKHUTEIHN 4aCTOTHI. TaKTOBBIE YAaCTOTHI
IIMH JaHHBIX U nepupepuiHbpIX 0JI0KOB MUKPOKOHTpOJLIEpa.

Hactpoiika cucreMbl TakTHUpOBaHMSI MHUKpPOKOHTPOJUIEpA, BBIBOJ TAaKTOBOIO CHUTHaja
MHUKPOKOHTposuIepa. M3MepeHnue 4acToThl TAKTUPOBAHMS € TOMOIIBIO ociyuniorpada. M3ydyenue
3aBHCUMOCTH ()OPMBI CUTHAJIA OT 3HAYEHHsI TAKTOBOM YacTOTBHI.

3. USB

Kparkast ucropus Bueapenns mmusl USB. ®usnueckuii ypoBeHb (kabenn u pa3bEMbI, COCTOSTHUS
IIMHBI, KOAMpPOBaHWE JaHHbIX). IlakeTHbII ypoBeHb (CTpyKTypa U BHIbBl IaKETOB).
TpaH3akMOHHBIN ypoBeHb (aapeca, KOHEUHble TOUkH). Jlornueckuil ypoBeHb (BUIbI KaHAJIOB,
nepefaya JaHHBIX 10 mepuojaam). JleckpunTopbl M Kiacchl ycTtpoicTB. Kpatkuit 0630p
cnenudukanuit USB.

[Mepenaua manupix ¢ [1K #Ha koHTpoutep mo USB ¢ ucnons3oBanrem CDC kiacca.
4.0nepanmoHHbIe CHCTEMbI PEaJIbHOI0 BpEMEHH

OnepanoHHbIE CUCTEMBI MATKOTO U JKECTKOTO PeabHOr0 BPEMEHH, a TaKKe UX OCOOCHHOCTH.
Hucnietuepmzanms  3amad. CuHxpoHmM3amus 3amad. OmepamuonHas cuctema FreeRTOS.
Hexortopsie ¢hyHKIMM 7151 ynpaBieHus 3agadamu Bo FreeRTOS.

Hactpoiika FreeRTOS u cozmanne MHOT03aJaqHON IPOTPaMMBI JIJIsl YITPABJICHUS CBETOINOIAMHU.



JlonomHUTEIBLHBIE TEMBI PAOOT:

e l3MepeHune 4aCTOTHI BHELIHETO CUTHAJA C BBIBOJOM Pe3yJIbTaTa Ha AUCIUICH.

e ['enepanus IIMM curnana ¢ peryampoBKOM 4acTOThl U CKBAKHOCTH.

o M3mepenue EMKOCTH KOH/EHCATOpa MyTEM aHain3a ¢popmbl oTkiauka RC-mienu Ha
NEPUOIUYECKUI CUTHAIL.

o U3mepenue MHOYKTUBHOCTH IyTéM aHanm3a (popmel oTkinka RL-ienu Ha
MEPUOIUYECKUI CUTHAIL.

e ['eHepanus rapMOHMUYECKOTO CUTHAIA MYTEM MOAYJISLUN OJUHOYHBIMUA UMITYJIbCAMHU.

o l3mepeHue paccTOSIHUS MEXKIY aKyCTHUECKUM H3JIydaTeeM U MUKPOPOHOM C
IIOMOILBIO U3MEPEHUs 3a1CPKKH PACIIPOCTPAHEHHUS 3BYKA.

e l3MmepeHne CKOPOCTH 3ByKa UMIYJIbCHBIM METOJIOM

o Crabumuszanus Hanpsokenus B RC nenu ¢ oOparHoii cBs3bto. Hanpspkenue 3anaéres ¢
KOMITbIOTEPA U BBIBOJUTCS HA AUCIUICH.

IIpunoxenne 2
7. OueHo4YHbIe CPeACTBA 1JIsl IPOBeAeHHUS MPOMEKYTOYHOM aTTeCTaluu:

IIpoMexyTouHas aTTecTanysi UMEET LENIBIO ONPENEIUTD CTENEHb TOCTHKEHUS
3aIJIaHUPOBAHHBIX PE3YIbTAaTOB 00YUEHHUs O JUCIUIUIMHE (MOYIII0) 32 ONpe/IeTICHHBIN IepHUo/
o0yueHHs (CeMecTp) U MOKET MMPOBOAUTHCS B (pOopMe 3aueTa, 3aUeTa ¢ OLEHKOM, IK3aMeHa,
3alIUTHl KYPCOBOTO MpOeKTa (paboThI).

JlaHHBIN pa3/ien COCTOUT UX JBYX ITYHKTOB:

a) [Inanupyemsle pe3yiabTaTbl 00y4€HUs U OLIEHOYHBIE CPEJICTBA AJIsl IPOBEACHUS
IIPOMEXYTOUYHOM aTTecTaluy.

0) [Topsinok mpoBeaeHUs TPOMEXYTOUHOM aTTecTaly, I0Ka3aTean U KpUTepun
OLICHUBAHMS.

a) Ilnannpyemble pe3yabTaThl 00y4eHHS M OLICHOYHbIC CPEeACTBA U IPOBECHUS
NPOMEKYTOYHOM aTTeCTALMH.

Kon

NunukaTop 1oCTHKEHUS
MHIKAaTOpa p O1ieHOYHBIE CpeNICTBa
KOMIIETEHIIUHA

[1K-2: CriocobeH npoBouTh padOThI 10 HaNlaJAKe, UCTIBITAHUIO U CJJade B AKCILTyaTalHIo
OTIBITHBIX 00PAa31I0B ANEKTPOHHBIX YCTPOICTB U CUCTEM

[1K-2.1: [Ipon3BOUT MOHTAKX, BobinoJsiHeHHe J1a00paTOPHBIX padoT
HaJTAKy 1 Tembl J1a00paTOPHBLIX padoT

1. Co3nanue u HacTpoiika MpoOeKTa B Cpefe
[AR. Co3nanue mpOMIMBKH, OCYIIECTBISIONIEH
pabory ¢  OJIOKOM  BBOJA-BbIBOJA  OOIIEro

IIpeABapUTEIIbHBIE
UCIIBITaHUS OIBITHOTIO




Kon
UHMKATOpa

Nunukatop AoCTHXEHUS
KOMIIETEHIIUHA

O1ieHOYHBIE Cpe/ICTBa

oOpasma (OnbITHOU
MapTUH) JIEKTPOHHOTO
YCTPOMCTBA WIIH
CUCTEMBI B
COOTBETCTBUU C
nporpaMmmamMu u
METOJMKAMHU UCTIBITAHUN
U ApYroi HOPMaTUBHO-
TEXHUYECKON
JIOKyMEHTauuen

Ha3HA4YCHHUS. PaGora c TEXHUYECKOU
JTOKyMeHTanuell (MOMCK  aJapecoB  alapaTHbIX
peructpoB, pabora ¢ NPUHIMIHATBLHOW CXEMOU
TECTOBOM TLIATHI).

2. CoszgmaHue MporpaMMbl, peaIU3YIOIICH
ACMHXPOHHBIN BBOJA-BbIBOJA cUTHaNIOB. OcBoeHue
nokymentanuu NVIC.  Hacrpoiika npepbiBaHuit
0JI0Ka BBOJIa-BBIBOJIa OOIIETO HA3HAYCHUSI.

3. PazpaboTka pOrpaMMBbI TUTST
MEPUOANIECKOTO BBIBOJIA CUTHAJIOB c
HCIIOJIb30BaHUEM TailiMepa M JeNUTe]IeH YacTOTHI.
W3mepenne mapaMeTpoB CHUTHAJIOB C ITOMOIIBIO
nudposoro ocrmutorpada.

4. Pa3paboTka mporpamMmbl i TCHEpAIUU
[IINM curHana c 3aJaHHBIMU MTaApAMETPAMHU.

S. Pazpabotka MIPOrpamMMBl,
OCYIIECTBISIOIIEH H3MEpEeHHe HaNpPSHKEHUS
BHEIITHET'0 aHAJIOTOBOT0 CUTHaia ¢ momortbio ALIIL.

6. Pa3zpaboTka MPOIIBKHU JUTST
MUKPOKOHTPOJUIEPA, OCYIISCTBISIONMICH TpHEM U
OTIPABKY JTAHHBIX no UART. OcBoeHue
porpaMMHOTO obOecrieueHust st paborel ¢ COM-
noptamu Ha [1K.

7. PazpaboTka mnporpamMmbl JUIsl MOJACYETA
UMITYJIBCOB C UCIOJIb30BAaHUEM (hiemI-mamMsaTH s
COXpaHCHHSI 3HAYeHWS CuY€TYMKa Ha Cllydal
nepe3arpy3Ky WiH MOTepU MUTAHUS.

KypcoBas padora

TeMbI U KpaTKoe OMMCAaHUEe KYPCOBBIX PaboT:

1. Iucnuen

Buner gucnneeB. DNEKTPOHHO-IIyYEBBIE TPYOKH
(mpuHIUI paboThl, pa3BEpTKa).
Kunkokpucrammmdyeckue — Auciuied  (TIPUHIHI
nercteus KK sueliku, yCTpOHCTBO MOHHMTOpOB,
anpecanusi). KoawpoBaHwe 1BETOB, OWTHOCTH
U300pakeHMsL. [TnazmeHHbIC JIUCTIIICH.
CBeToauoHbIe JICIIJICH. [IpoexTopsl
(3LCD, LCOS, DLP). Pe3uctuBHBIE U EMKOCTHBIC
CeHCOpHble  aucmyied. [lepcrieKTUBHBIE — BHJBI
JIACTITIEEB (OLED, unTepdepeHIOHHbIC
mucrien, SED, PixelSense).

Hanmcanue nmporpamMmsbl, OCyIIECTBIISIOMIEH BBIBOJ
rpadguyeckux TNPUMUTHBOB U Tekcta Ha [FT-
LCD gucmuteit  TecroBoit  miartel. OCBOeHUE




Kon
UHMKATOpa

Nunukatop AoCTHXEHUS
KOMIIETEHIIUHA

O1ieHOYHBIE Cpe/ICTBa

BBICOKOYPOBHEBBIX OMOMMOTEK 11  pabOThI ¢
nepudepuiHbBIMU OyI0KaMu u BHCIITHUMH
YCTpOMCTBaMHU.

2.CucreMa TAKTHPOBAHMSI MUKPOKOHTPOJLJIEpPa

Knaccugukarus u npuHIUIBI pabOTHI TEHEPATOPOB
TakToBOU "actoThl. KBapiieBbie 1 RC-reneparopsr.

dazoBas aBTOIIOJICTPOWKa, JeITUTEITN u
YMHOXKHUTEJIM YacTOThl. TaKTOBBIE YacTOTHI IIMH
JTAHHBIX u nepudepuiHbIX 0JIOKOB
MUKPOKOHTPOJLIEPA.

Hactpotiika CHCTEMBI TaKTUPOBAHHSI
MUKPOKOHTPOJUIEPA, BBIBOJI TAKTOBOTO CHTHAJIA
MUKPOKOHTPOJLIEPA. Nzmepenune 4acTOThI

TAaKTUPOBAaHHWS C  IOMOINBIO  ocumuiorpada.
W3yuenne 3aBucuMOCTH (OPMBI CHTHAJA  OT
3HAQYEHUsI TAKTOBOM YaCTOTBHI.

3.USB

Kparkas  ucropuss  BHenpeHuss  mmHbl USB.
@dusnyecknii ypoBeHb (Kabenum U pazbEMBI,
COCTOSIHUSI ~ IIMHBI,  KOJUPOBAaHUE  JAHHBIX).
[TakeTHbI ypoBeHb (CTPYKTYpa M BUABI MAKETOB).
TpaH3akMOHHBIN ypoBeHb (agpeca, KOHEUYHbBIE
ToukH). Jlormyeckuii ypoBeHb (BHABI KaHAJOB,
nepeaaya JAaHHBIX M0 mepuojam). JlecKpunTopsl u
KJIaCChI YCTPOMCTB. Kpatknii 0030p
cnenudukanuit USB.

[lepenawa gamaeix ¢ IIK  Ha  KOHTpoIep
o USB ¢ ucnonp3zosaunem CDC kiiacca.

4.0OnepannoHHbIe CHCTEMBbI PeaJbHOI0 BPeMeHH

OneparioHHbIE CHUCTEMBI MSTKOTO M KECTKOTO
pEaTbHOTO BPEMEHH, a TaKKe HMX OCOOCHHOCTH.
Jucnerdepuzanusa 3aaad. CHHXpOHHM3ALHUs 3a/ad.
Onepanuonnass cucrema FreeRTOS. Hexoropsie
byHKkunu a7 ynpasieHus 3agadyamu Bo FreeRTOS.

Hactpoiika FreeRTOS u co3znanue MHOrosagauyHon
IPOTPaMMBI JUIs YIIPaBJIEHUS! CBETOINOIAMH.




Kon
UHMKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIUH

O1eHOYHEIE cpe€acTBa

[1IK-2.2:

AHanuzupyert u
CUCTEeMaTU3UPYET
JaHHbIe 00 OTKa3ax B
paboTe ONBITHBIX
00pa310B 2JIEKTPOHHOTO
00opyIoBaHUs

Bormpocs! k 3adery:

1.

10.

11.

12.

Brenenue. [IporpammupoBanue
MUKPOKOHTPOJIIepOB Ha s3bIke C .
MUKPOKOHTPOJIEPHI. DyHKIUU u
MIPUMEHEHHE MUKPOKOHTPOJIIEPOB.
OcHoBHbIE napameTpbl
MHUKPOKOHTPOJIJIEPOB. ApxuTeKTypa
MUKPOKOHTPOJLIIEPOB.

CemetlicTBa MukpoxkoHTposuiepoB ARM u nx
Ha3HA4YCHUE.
YCTpoHCTBO  MHUKPOKOHTPOJLIEPOB.  Snpa

Cortex-M0/M3/M4F. [epudepuiinsie
OJIOKM MHKPOKOHTPOJUIEPOB:  BBOJI-BBIBOJL
o0lero  Ha3HAYeHWS,  TAaKTUPOBAHME,

TalMepBbl, IPEPbIBAaHUS.

SAzpik C g MukpokoHTposiepoB ARM.
OcobeHHocTH pa3pabOTKU Iporpamm  JUist
MHUKPOKOHTPOJUIEPOB IO CPABHEHUIO C
nporpammupoBanueM aiua IIK. Beox u
BBIBO/I. Anpecanusi. JIBonuHoOE "
niecTHajuarepuyHoe cuuciaeHus. Cpena
IIPOrPaMMHUPOBAHMUS IAR EWARM.
B03MOXHOCTH OTHaIKH IPOTPAMM.
IIpepsiBanus. Bunsr IIPEPBIBAHUM.
Kontpomrep mnpepreBanuit NVIC B smape
Cortex-M. BekTopa IPEPHIBAHMN.
IIpuopurersl.  ®narm  npepslBaHUN B
KoHTpoiutepax STM. Pexkomenpanumu 1o
HalMCcaHU0 00pabOTYNKOB MPEPHIBAaHUM.
Tanimepel. Buael  TaiimMepoB.  PexuMsbl
paboThI TaltMepOB.

H3mepenne mMaibIX MPOMEXYTKOB BPEMEHHU.
Cucrema TakTHUPOBAHUSI MUKPOKOHTpOJIEpa
Y METO/IbI €€ HACTPOUKH.
[IupoTHO-UMITYIIbCHAS MOJYJISLIHNS.
IIpumenenne IIMM nna  ynpasiieHust
AIIEKTPOHHBIMHU YCTPONCTBAMHU.
Ocobennoctu  peammzanuu  [IIMM  Ha
MUKpOKOHTpoJuiepe. CriaxuBaHue.
CriennanbHble peXUMBbI pabOTHI TaliMepOB.




Kon
UHMKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIUH

O1eHOYHEIE cpe€acTBa

[IK-1: CrocobeH pa3pabarbiBaTh CTPYKTYpHBIE U (DYHKIHMOHAJIBHBIE CXEMbl AJIEKTPOHHBIX

CUCTCM M KOMIIJICKCOB, IPUHIHUIIMAIBHBIX CXCM YCTpOﬁCTB C HUCIIOJIb30BaHUCM CPCIACTB

KOMIIBKOTCPHOI'O  IIPOCKTHPOBAHUA,

INpOBCACHUEM IIPOCKTHBIX PpPaCd€TOB MU TCXHHUKO-

HKOHOMHYECKUM 00OCHOBAaHUEM ITPUHUMAEMBIX PELICHUN

T1IK-1.1:

Pa3zpabareiBaer
ACKU3HBIN MPOEKT,
BKJIFOYAIOITUI: BEIOOP
CTPYKTYPHOU CXEMBI
AIIEKTPOHHOIO
YCTPOMCTBA WIIH
CUCTEMBI TyTeM
COTIOCTaBJICHUS
pa3IMYHbIX BApPHAHTOB U
UX OIICHKHU C TOUKHU
3pEeHHS] TEXHUYECKHUX U
HKOHOMHUYECKUX
TpeOOBaHUl;
pacCUUTHIBACT BCE
HE00XO0AUMBIE
MOKa3aTeNu
CTPYKTYPHOU CXEMBI
AIIEKTPOHHOTO
YCTPOMCTBA WIIH
CHUCTEMBI, B TOM YHUCJIE
MOKa3aTeN KauecTBa;
BbIOMpaeT u
000CHOBBIBAET CXEMBI
BCIIOMOTaTeIbHBIX
YCTPOMCTB

Bomnpocs! k 3auery:

1. ALII u IAII. YacTora nuckpeTru3anuud Hu
Pa3psAIHOCTb.

2. OcnoBubie Buabl ALl (ALl upsimoro
npeoOpazoBanus, ALl nocnenoBaTenbHOTO
npubikenus, curma-nenbta ALl u ux
XapaKTePUCTUKH.

3. Pexumsbl 3a1yckKa ALIL
JuddepeHunanbHbIi pexuM U3MEpEHHUSL.

4. ANropuTMbl  yCpPEIHEHUS ~ U3MEpPSEMBbIX
BEJINYHH: CKONB3AIIEE  CpeaHee |
HKCHIOHEHIIMATIBHOE YCPEIHEHHE.

5. bubmumoteka s paboThI ¢ IepuQepuitHBIMU
onoxamu HAL Driver.

6. O6men pnanHbiMH. [locnenoBarenbHble |
napaensHble uHTepdeiicel. UART.

7. Tpunuun pa6otel mmHel UART, mpoTtokon
nepenaun qaHHbIX. CoObiTust 6moka UART
Ha MUKpOKOHTposutepax STM32.

8. Tlporokomsr SPl w 12C, wux mnpuHIUTEI
paboTtsl. KoHnenuus Benyuii-Be0MbIe.

9. Pazpabotka MIPOIINBKA JUTSt
MHUKPOKOHTPOJLIEPA, OCYIIECTBISIONIECH
npuéM u oTnpaBKy gaHHbIX o UART.

10. OcBoenue mporpaMMHOT0 obecredeHust s
pabotsl ¢ COM-nopramu Ha I1K.

11. ®nem-namare. [IpuHuun paboThl sSUEHKH
Gbnenr-maMsaTH (TPAH3UCTOP C TJIABAIOIINM
3aTBOPOM, YTEHHE U 3aIHCh JAHHBIX).

NOR u NAND xoHcTpykimu uem-naMsary.
MHuoroypoBHeBble siueiiku. OcoO0eHHOCTH paboThI ¢
¢em-namMsaThIO U3 TPOrpaMm




Kon

uHuKaropa | VHINKATOpP HOCTHKEHNUS

KOMIICTCHIIN U

O11eHOYHBIE cpe€acTBa

[1IK-1.2:

[Tpon3BOIUT TEXHUKO-
YKOHOMHYECKOE
000CHOBaHUE MMPUHATOTO
pENICHUS C pacueTaMu
cebecTouMoCTH
YCTPOMCTBA U
CTOUMOCTH €T0
IKCIUTyaTaI1H;
CPaBHHBACT C
aHaJIOraMu IO TEXHUKO-
YKOHOMHYECKHUM
XapaKTEePUCTUKAM

Tembl J1aG0OpaTOpHBIX PabOT:

N3mepenne 4acTOThl BHEIIHETO CUTHAJIA C
BBIBOJIOM p€3yJIbTaTa Ha JAUCILICH.
I'enepanms HIMM curnana ¢ peryinupoBKOu
YacTOThI U CKBA’KHOCTH.

N3mepenne EMKOCTH KOHAECHCATOpa IIyTEM
aHanu3a popmel oTkiInka RC-ienu Ha
MEPUOJNYECKUI CUTHAIL.

H3mepeHne HIYKTUBHOCTH NYTEM
ananu3a Gopmel oTkiuka RL-ienu Ha
MEPUOIUYECKUI CUTHAIL.

I'enepanyst rapMOHMYECKOTO CUTHAJIA ITYTEM
MOAYJSUMUA OAMHOUYHBIMU UMITYJICAMM.
N3mepenne paccTosTHUS MEKILY
aKyCTUYECKUM U3ITydaTesieM U MUKpPO(oHOM
C IIOMOIIBIO U3MEPEHUS 3aIEPKKU
pacnpocTpaHeHus 3BYKa.

N3mepenne ckopoCcTH 3ByKa UMITYJIbCHBIM
METOJ0M

Crabunmsanus Hanpspkenust B RC nernm ¢
oOpaTHO# cBs3bI0. HampsikeHue 3amaércs ¢
KOMITBIOTEPA U BBIBOJUTCS HA AUCIUICH.

ITokazaTenu u KPpUTCpHUH OLICHUBAHU 3a4éTa;

Ha OLCHKY «3a4TCHO» — 06yt1a10u11/117lc;1 ACMOHCTPUPYCT BBICOKHM HJIU Cpe,I[HI/Iﬁ

YpOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHUS, YMEHUSI OCBOEHHI,

HO JOITYCKArOTCAd HE3HAYUTCIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPpyAHCHUSA IIPpU

AHAIIUTUYCCKUX OICpaluidx, IICPCHOCE 3HAHWUH U YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLBIC

CUTYallHUH.

Ha OIICHKY «HE€ 3a4T€HO» — O0ydaroluiics IeMOHCTpUpyeT 3HaHusl He Oomee 20%

TEOPETHYECKOr0 MaTepHalia, JOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET

IMMOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKW PCIICHHUA IMPOCTHIX 3a1a4.




