MuHMCTEPCTBO Hayku 1 BbicLlero obpasoaHusa Poccuiickon ®enepaunm
cbenepanbHoe rocyaapcTBeHHoe GooxeTHoe obpa3oBaTenbHOE yupexaeHue

BbiCLLEro obpasoBaHus

«CaHkT-lNeTepbyprckmii rocyqapCTBEHHbIN YHUBEPCUTET MPOMBILLIIEHHBLIX TEXHONOMMI U AM3anHay

(Cnerymnra)

YTBEPXOAIO

[MepBbIi NpOpPEKTOp, NPOPEKTOP
no YP

A.E. PyauH

SN, spanwrens |

c 01 9f6f c8
TpopeKTOp

Pa6o4yasa nporpamma guUCLUUNNUHBI

51.B.12

Yy4yebHbI nnaH:

Kadenpa:

]

| OcHOBbLI NPOEKTMPOBaHNA CUCTEM aBTOMATU3MPOBAHHOIO YNpaBneHNs

2026-2027 15.03.02 UMTA KUTM 3AO Ne1-3-148.plx

ABTOMaTU3auUMM Nnpon3BOACTBEHHbIX NMpoueccoB

HanpaBneHue noaroToBku:
(cneunanbHOCTD)

Mpodmnb noaroToBKuM:

15.03.02 TexHonornyeckne mawimnHel 1 obopygosaHme

KOMI'IbIOTeprIVI NHXWUHUPUHT TEXHOJTOTMYeCKNX MaLlunH

(cneunanusaums)
YpoBeHb obpa3oBaHus:  Oakanaspuat
dopma obyyeHus: 3a04Had
MnaH yyebHoOro npouecca
KoHTakTHas paboTa T .. ®
Cemectp e Cam. KowTpore, Msgf;f: npome(;g/h::quM
(kypc ans 3A0) MNpakT. | pabota yac. ’
Jlekunn 3aHSTUS 3ET aTTecTaumm
4 YT 4 32 1
PMAg 4 32 1
YT 8 91 9 3
5 Ok3ameH
PMAg 8 91 9 3
Vroro YT 4 8 123 9 4
PMAg 4 8 123 9 4

CaHkT-lNeTepbypr
2026
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Ot kadeapbl cocTaBUTENS: OHTUH Butanun Akosnesuy
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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnunbl: CchopmmpoBaTb KoMMeTeHUMn oby4datollerocs B 061actu TeopeTUdecknx M NpuKnagHbIx
3agad rmbK1x NPOM3BOACTBEHHBIX CUCTEM B TEKCTUMBHOM U NErKoi NPOMbILLIIEHHOCTH.

1.2 3apgauv AMCcUMNIUHDI:

Hay‘-II/ITb npuHUunnam nocTpoeHna cCoBpeMeHHbIX rMBKMX npon3BOACTBEHHbLIX CUCTEM,
OCBOUTb NPUHLUNbI X NPOEKTUPOBAHUA

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

MpenBaputenbHaa NoAroToBKa npeanonaraeT co3faHue OCHOBbI ANs (DOPMUPOBAHUSA KOMMETEHLWIA, YKasaHHbIX B M.
2, NPV U3YyYEHUN OUCLUMNIIVH:

OcHoBblI pO6OTOTEXHUKN

ABTOMaTU3aLMS MHXKEHEPHO-KOHCTPYKTOPCKUX paboT
BbluncnutensHast TexHMKa U NporpaMM1MpoBaHmne
OCHOBbI TEOPMM MACCOBOrO 06CNYXMBaHUS

2 KOMMNETEHUWUN OBYYAIOLWWEIOCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

MK-4: CnocobeH paspabarbiBaTb TEXHONOrMYECKME NMpoLecchbl NU3roToBNIEHNA ONbITHbIX 0Opa3uoB
MaLUMHOCTPOUTENbHbIX U3AEeNNUIN cpeaHen CIIOXXHOCTHU

3HaTb: 0COGEHHOCTH NPOEeKTnpoBaHNA CUCTEM aBTOMATU3NPOBAHHOIO ynpaBlieHna

YmMmeTb: pa3p368TblBaTb npeanoXxeHmda no coBepLleHCTBOBAHUIO CUCTEM aBTOMaTtuU3NpPOBAHHOIO YynpaBlieHUA C Uellblo
NOBbILLEHUS NX NOKa3aTenemn kayecTea

BnapeTb: HaBbIkaMn aHanusa rnokasaTenemn Ka4ecTsa CUCTEM aBTOMaTMU3MPOBAHHOIO yrpaBieHuns
3 PE3YIIbTATbI OBYYEHUA MO ANCUUTMITMHE

O | KoHTakTHas
< 6
o paboTa
5@ WHHoBaU,.
HanmeHoBaHWe n cogepxaHue pa3genos, QZ CP POPMb
TEM U Y4eOBHbIX 3aHATUI OE) 2| ek Mp. (4achl) BAHSITU
(&)
O g | (vacwl) | (4acsl)
=
Pasgen 1. Knaccudpumkauusa cpencts
aBTomMaTmsaumm 1 yrnpasneHus
Tema 1. ABTOMaTurKa 1 ynpasneHue.
3HakoMmcTBa C cuctemMamMmy aBToMaTU3aLum m 1 8 ra

ynpasneHna

Tema 2. lNpencraBneHne MHpopMaLnun B
MUKPOMPOLIECCOPHBIX CUCTEMAXx yrpaBrieHus. 1 8 ra
lMepeBopg umcen n3 0gHOM CUCTEMBI B APYTYIO.

Pasgen 2. MukponpoueccopHble cpeacTBa
ynpaBrneHus

Tema 3. Knaccudpmkauusa 4
MUWKPOMNPOLIECCOPHbIX CUCTEM YNpPaBMNEHUS.
Pa3paboTka CTPYKTYPHbIX CXEM

MUWKPOMPOLIECCOPHbLIX CUCTEM YNpPaBMNEHUS.

Tema 4. ApxuTektypa 1 TeXHUYECKNe
XapakTepUCTUKN MUKpokoHTponnepos AVR.
Pa3paboTka CXxeMHbIX peLleHui
MUKPOMPOLIECCOPHBIX CUCTEM YNpaBneHus.

WNtoro B cemecTpe (Ha kypce ansa 3A0) 4 32

KOHch'IbTaLI,MI/I M NpOMEXyTo4YHaA atrectaumsa
- HeT

Pasgen 3. Cpencrea otnagku
MMKPOMPOLIECCOPHbLIX CUCTEM

Tema 5. 3HAaKOMCTBO C UHTErPUPOBAHHOM
cpenon pa3paboTkm nporpammMHOro
o6ecneyeHus (IDE) «ApayvnHo». CosgaHuve
npoekTa Ha s3bike C++ B IDE «ApaynHo».
Komnunauusi nporpammbl.

Tema 6. oTnagka ynpasnsioLlen nporpaMmmbl
MUKPOKOHTpOsIepa npy NoOMoLLn 2 22 ra
cumynaTopa.




Pasgen 4. ConpsixeHne MUKPOKOHTPOMNNEPOB
C BHELIHMMW yCTponcTBaMm

Tema 7. ConpsikeHne MUKPOKOHTPOINEPOB C
AaTynkamm U UCMOSNTHUTENbHBIMM
MeXaHU3MaMMu.

Pa3paboTka nporpaMmHoro obecneyenusi 2
CONPSPKEHUST MUKPOKOHTPOJIIEPOB C
AaTymKamMmn U UCMONMHUTENBHBIMU
MeXaHU3MaMMu.

22

ra

Tema 8. OToGpaxeHne nHdopmalmm B
MUWKPOMNPOLLECCOpHbIX cncteM. PaspaboTka
CXEMHbIX peLleHUn oTobpaxeHus 2
MHOPMaLMM B MUKPOMPOLLECCOPHBIX
cucTemax.

25

ra

WUtoro B cemecTpe (Ha kypce ansa 3A0) 8

91

KoHcyrnbTaumm 1 npoMexyToyHasi atTectaumst

(Ok3ameH) 2,5

6,5

Bcero koHTakTHas pab6ora n CP no 145
AUCUUNIINHe ’

129,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NnaHoM He NpesycMOTPeHo

5. ®OH[l OLIEHO4YHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUKU
5.1 OnucaHue nokasatenen, KPUTepMeB U CUCTEMbI OLleHMBaHUA pe3yrnbTaToB 0byYeHus

5.1.1 NMokasaTtenu oueHMBaHUSA

Kon HanmeHoBaHWe oueHoOYHOro
MokasaTenu oueHUBaHNSA pe3ynbTaToB 0byYeHUs
KOMMEeTEeHUUN cpeactea
MoBecTBYET O KNaccndukaumm CpecTs aBToMaTU3aunm 1 ynpaBneHus,
06 0COBEHHOCTAX NPOEKTUPOBAHUS CUCTEM aBTOMaTU3MPOBAHHOTO
ynpaBneHus.
Bonpochkl gns yctHoro
. cobecenoBaHus
MK-4 Mcnonb3yeT MeToabl OTNaaKku ynpasnsioLwen nporpamMmmbl o
MpakTnko-opMeHTUpPOBaHHbIE
COBEPLUEHCTBOBAHUIO CUCTEM aBTOMATU3NPOBAHHOIO YrNpaBreHUs. sanaHns
PaspabaTbiBaeT cxeMbl peLleHnn oTobpaxeHnst UHpopMaumm B
MMWKPOMPOLECCOPHbIX CUCTEMAX aBTOMATU3MPOBAHHOIO YrNpaBreHns

5.1.2 Cnucrema v KpUTepmm oLeHNBaHUA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTM KOMMNETEHLIMI

LLikana oueHnBaHns
YcTHoe cobecenoBaHme

MucbmeHHas paboTa

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUpPYIOLLMIA rNyOoKoe NOHMMaHne
5 (oTnnyHO) npegMeTa 1 LUMPOKYH 3pyanLnio B
oueHuBatowen obnactu. Kputnyeckmi,
OpUrMHarnbHbIN NOAX0A K MaTepuany

He npeaycmoTpeHo

OTBeT CTaHAapTHbIN, B LIENOM
KayeCTBEHHbI, OCHOBaH Ha BCex

4 (xopoLuo) 06sa3aTeNbHbIX UCTOYHMKAX MHGOPMaLIMN.
MpucyTcTBYIOT HeGonbLUKe Npobens! B
3HAHMSAX UMW HECYLLIECTBEHHbIE OLLINGKN.

He npegycmoTpeHo

OTBEeT HEeMnormnHbIN, OCHOBAHHbIN TONbLKO Ha
NEKUMOHHbIX MaTepuanax. [pyn noHnmMmanum
CYLLHOCTM nNpegmeTa B Leflom -
CYLLLECTBEHHbIE OLWMOKKN nnn npobensl B
3HaHUSAX cpa3sy Mo HECKONbKUM Temam,
He3HaHWe BaXXHbIX TEPMUHOB.

3 (yooBneTBOpUTENbLHO)

He npegycmoTpeHo

HenoHumaHue 3agaHHOro Bonpoca.
2 (HeynosneTtsopuTensHo) | HecnocobHocTb cpopmynunposaTh XoTs Gkl
oTAenbHble KOHLEeNUUn ANCLMUNIVHBI.

He npegycmoTpeHo




5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6XxoAUMbIe AN OLEeHKU 3HAHUW, YMEHUMN,
HaBbIKOB U (UNK) oNbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB
Kypc 5
1 [anTe noHATNE MexaHmn3auun.
2 [anTe noHATNEe aBTOMaTU3AUUN.
3 YT0 Takoe rnbkas NponsBoaCTBEHHas cnucTema.
4 N306pasnte npumep CTPYKTYPHON cXeMbl TMOKON NPOU3BOACTBEHHOW CUCTEMBI.
5 YTto Takoe gaTymk?
6 Kakun dpyHKUMM peanuayeT cuctema ynpasneHns?
7 Ha kakoli aneMeHTHOM 6a3e MOXeT peannsoBaHa cUcTeMa ynpaBneHusl TMOKON NPON3BOACTBEHHOW CUCTEMON?
8 Kakne yHKUMN BbINONHAET UCMONHUTENbHOE YCTPONCTBO?
9 MpuBegute NpMMep NCMONHUTENBHOMO YCTPOWCTBA.
10 [ns 4yero cnyxuTt ycunurens MOLLHOCTN?
11 MpuBegnTe npumep ycunurenen MOLLHOCTMW.
12 [nsa yero npegHa3HayeHo yCTPOMCTBO OTOBpaxeHus nHgopmauyun?
13 MpuBecTn Npumep yCcTponcTBa 0TobpaXkeHus nHdopMauum.
14 Kak MOXHO OCyLLECTBUTL COMPSXXEHNEe MUKPOKOHTPOSepa U NePCOHanbLHOro KomnbloTepa.
15 Kak ocyLlecTBnaeTca NogknoYeHne AUCKPETHOrO MCMOMHUTENBHOMO MexaHn3ma.
16 Kak ocyLlecTBnaeTca nogknoyeHne NponopLmMoHanbHOro NCMONTHUTENBHOMO MexaHu3ma.
17 N3o6pasnTte TMNOBYO CTPYKTYpy poboTa.
18 MpuBegute knaccudukaLuo cuctemM ynpasneHms poboTos.
19 MpuBeguTe kNaccnduKkaLuo CEHCOPHbIX CUCTEM POBOTOB.
20 MpuBeguTte knaccudukaumio NprBoaoB poboToB.
21 MpuBegute NpMMep MaHMNYNALUMOHHBLIX CUCTEM NPUBOAOB POBOTOB.
22 lMpuBeguTe NnpuMepbl CMCTEM NepeaBMXKeHns poboToB.
23 lMpuBegute NnpMmep cucTeMbl koopamnHaTt poboTa.
24 Kakyto 3agayvy pelsaeT nepsas 3ajada KUHEMATUKN?
25 Kakylo 3agady peluaet BTopas 3agadya KUHeMaTuKu.

5.2.2 TunoBble TeCTOBbIe 3a4aHus

He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHuA (3agaym, Kenchbl)

YunTbIBalOTCS BbINOMHEHNE MNPAKTUYECKMX 3aHATUI B TEYEHME CEMECTpA.

3apaHue 1.

Mepeuncnute coctaB TUMOBOW CUCTEMbI yNpaBreHnsa Ha 6ase LMdpoBOro yCTponcTea

OtBeT Ha 3agaHue 1.

[aTtumk, MUKpPONPOLECCOPHOE YCTPOMCTBO YNpaBneHusl, yCUnmuTenb MOLLHOCTM, UCMONHUTENbHOE YCTPOWMCTBO,

YCTPOMNCTBO 0TOBpaXkeHUss UHpopmaLun, 0GLEKT ynpaBreHus.

3apgaHue 2.

Mepeuncnute OCHOBHLIE Y3rbl MUKPOMPOLIECCOPHOM CUCTEMbI YNPaBIEHMS.

OTBeT Ha 3agaHue 2.

LleHTpanbHbIN NpoLeccop, TakTOBbIV reHepaTop, NamATb NPorpaMm, NamMaTb A4aHHbIX, NMOPTbI BBOAA-BbIBOAA.

3apaHue 3.

Mepeuncnute gononHUTENbHbIE Y3Mbl MMKPOMNPOLIECCOPHOM CUCTEMBI YNpaBreHus
OTBeT Ha 3agaHue 3.

AHarnoroBbIi KOMNapaTop, aHanoro-undgpoBon npeobpasoBaTenb, TaNMep.

3apnaHue 4.

Mepeyncnute OCHOBHbIE Y3Mbl MaHUAYNATOpa

OTBeT Ha 3agaHue 4.

MpuBoa, peayKTop, OaTYMK NOSIOXKEHMS 3BEHA MaHWUMyNsaTopa, 3aXBaTHOE YCTPOWMCTBO.

3apaHue 5.

Mepeuncnute 4ONONHUTENbBHbIE Y3Nbl MaHMNyNATOpa

OTBeT Ha 3agaHue 5.

[aTnkn nonoxeHus B NPoCTPaHCTBE, AATYMKN NPENATCTBUI, AaTYMKN NapamMeTpoB OKpY»KaloLLel cpeabl.




5.3 MeToaunyeckue maTepuansl, onpegensowme npoueaypbl OLeHUBaHUA 3HAHUW, YMeHUI, BNageHun (HaBbIKOB
1 (MNK) NPaKTU4YeCKOro onbIiTa J4eATeNIbHOCTH)
5.3.1 YcnoBusa gonycka oby4arowerocs kK npoMeXxyTo4HOM aTTecTauum U NopsaaokK NIMKBMAALIMW akaAaeMU4ecKomn

3a40J1XKeHHOCTU

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IMYMTO
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMNS yCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn obydatoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucumnsiMHe

YcTHas +

lMNucbmeHHas

KOMI'IbIOTepHOe TecTnpoBaHune

5.3.3 Ocob6eHHOCTHM NpOBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo ANCUUNIINHE

Ha nogrotoBky otBeTa otBogmTcst 30 MUHYT.
JlntepaTtypoii, B TOM YMCre U CPaBOYMHUKaMM NOMb30BaTbCS 3anpeLLeHo.

NHas

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YyebHasa nutepartypa

ABTOp

3arnasue

M3paTenbcTBO

| oo nspaHua |

Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

MepBsepes, B. A.

CucTembl ynpaBneHus

http://www.iprbooksh

anekTponpueogamm Mockea: A Nun Ap Meana 2021 op.ru/108371.html
NPOMbILUfIEHHBIX POB6OTOB

mebos, B. B., Mbkne http://www.iprbooksh

WypsiruH, A. HO., aBTOMaTuU3MpPOBaHHbIE c ‘B op.ru/101085.html

KaHnruH, M. B., Eropos, |npousBoacTea aparos. By3oBCkoe 2021

M. E., KanruH, E. M. obpasosarue

Tayrep, B. M. KoHcTpyupoBaHue - http://www.iprbooksh
MeXaTPOHHbIX MOaynewn Mocksa: Avt Mu Ap Meaua 2022 op.ru/111141 .htmi

Mepagepges, B. A. MogenupoBaHne po6oToB 1 - https://www.iprbooks
pPOBOTOTEXHNYECKMX CUCTEM Mocksa: An T Ap Meava 2021 hop.ru/108369.html

6.1.2 [lononHuTenbHaa y4yebHas nutepaTypa

CwuraveBa B. B. MpoekTuposaHue c n 6vOr: http://publish.sutd.ru/
aBTOMaTU3NPOBaHHbIX a%(III-6FeJI9I?I' ypr- 2021 tp_ext_inf_publish.ph
cucTem ynpasneHus A p?id=2021171

Onewyk, B. A. YnpasneHue cuctemamm n https://www.iprbooks
npoueccamu B Mocksa: An INu Ap Meauna 2021 hop.ru/105720.html

MaLlUMHOCTPOEHNN

6.2 NepeyveHb NpocdeccruoHanbHbIX 6a3 AaHHbIX U MH(POPMaLIMOHHO-CNPaBOYHbIX CUCTEM

http://www.sensor.ru MHdopmaumsi no garymkam.
http://www.microchip.com VHdopmauusa no ogHoKpucTanbHbIM MUKPOKOHTPOIINEpam.
OneKkTpoHHO- BubnuoTeyHas cuctema IPRbooks [OnekTpoHHIn pecypc]. URL: http://www.iprbooks.ru/.

6.3 I'IepetleHb JFINLEH3UOHHOro n cBo60AHO pacnpocTpaHaeMoro nporpamMmmHoro obecneyeHus

Microsoft Windows

Atmel Studio

6.4 OnncaHne maTepuanbHO-TeXHU4YECKOWN 6a3bl, HeO6XoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyauTopus

OcHalleHune

KoMnbloTepHbIN Knacc

MyJ'IbTVIMeD,VIVIHOG OGOpyﬂ,OBaHVIeY KOMMbOTEPHaA TEXHMKA C BOSMOXXHOCTbLIO NOAKITHOHYEHUA K

cetn «MHTepHeT» 1 oBecneyeHrem AOCTyNa B 3MEKTPOHHYIO MHAOPMALMOHHO-

06paaoBaTen bHYIO Cpeany

JlekunoHHas
ayantopus

My]’leVIMe,D.VIIZHOG o6opy,qosaH|/|e, cneumnanmsanpoBaHHada mebenb, gocka

YyebHasa aygutopusi

CﬂeLl,VIaJ'IVI3I/IpOBaHHaF| mebernb, Jocka
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