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Pabouas nporpamma aucuumuineel  «l{udpossie CHCTEMBI aBTOMaTHU3aluU u
yIpaBJICHUS» COCTaBIeHa B CcOOTBETCTBUHM ¢ TpeboBanusiMu PI'OCBO mno HampaBieHHIO
noarotroBkn  09.03.02- «MHpOpMaLMOHHBIE CHCTEMBI M TEXHOJOTHU», YTBEPXKACHHOTO
npuka3zoM MuHucTepcTBa 00pazoBanus u Hayku Poccuiickoit @enepanuu ot «7» aBrycta 2020

r. Ne 920.

[Iporpammy coctraBuiam: accucteHT Kadeapsl «MH(poOpMalMOHHBIE CHUCTEMBI U
texHonorun» Esnoes N.T.

IIporpamma opoOpena Ha 3acenanuu Kadeapsl «HQOpMalMOHHBIE CHUCTEMBI U
TEXHOJIOTHI

[Tpotokon Ne 9 ot «20» mas 2024 roxa

IIporpamma oxoOpeHa Y4eOHO-MEeTOINYECKUM COBETOM ¢duzuko-
MaTeMaTH4ecKoro (akynbrera

[TpoTtokon Ne 9 ot «22» mas 2024 roxa



Hean u 3axa4u ocBoeHus: AMcUUIIMHLI «[{upposBbie cucremMbl

aBTOMaTH3alUU U YIIpaBJICHUN>

OOGecnieucHne CTYACHTOB TCOPCTHUYCCKUMH 3HAHUAMU H IIPAKTHICCKUMU

HaBBbIKaMU, HGO6XOI[I/IMBIMI/I JIIA:

- OKCIlyaTaouu H

ABTOMAaTHU3allMk W YIIPABJICHUA,

IMPOMBINIJICHHOCTH U XOBHﬁCTBa;

TCKYILICTO

IMPUMCHACMBIX B

00CITy>KMBaHHS

Pa3JIMIHbIX

U (PpOBHIX

CHUCTCM

oTpaciiax

- IHOCTPOCHHUA IIPOTPaMMHOIO oOecreyeHus JJIA HI/I(i)pOBI)IX CHUCTCM

aBTOMATU3allUd C YYE€TOM apXHUTEKTYpHBIX OCOOEHHOCTEW amnmapatHoro M

MPOTPaMMHOT0 00€CTICUCHHUS;

- IPOCKTUPOBAHHA H p33pa6OTKI/I KOMIIJICKCHBIX CHUCTCM aBTOMaTH3alluHN U

YIPaBJIEHUs I PEIIEHUS PUKIAAHBIX 3a/1a4.

Kon u O0600mennbie TpyAoBbie pynkuun [Tpynosbie pyHKIUA
HAaNMMEeHOBaHHe Konx [HaumenoBanme Ypose HaumenoBanue Kox YpoBeHn
b
npogecCHOHAIBHO Hb (moaxyposn
ro KBaJIH €Hb)
CTaHJapTa Ppuxan KBaJM G
U
U KalluK
06.004 Cneumanuct |C PaszpaboTka 6 |Bepudukamus tpedoBanmii C/01.6 6
[10 TECTUPOBAHUIO B HOKYMCHTOB IIJ1A MCXOAHOM TOKYMEHTAIlUU
oGIacTi tectupoBanus 110 u
MH(POPMALUOHHBIX AHaJIN3 KauecTsa Ormpenenenue TpedboBanuii k Tectam (C/02.6 6
TEXHOJIOTHH. [TOKPBITH.
PazpaboTka opraHM3allMOHHBIX C/03.6 6
IMTOKYMEHTOB I TPOBEACHHUS
TECTUPOBAHMA POEKTA, BKJIIOYAs
riad tectuposanus [10
O1ieHKa TECTOB C/04.6 6

MecTo y4eOHO# JTUCUMILVIMHBI B CTPYKTYPe OCHOBHOM NMPO¢)eCCHOHAIBHOM

Jncuuruimaa

o0pa3oBaTeIbHOM NMPOrPaMMbI

«IIudpoBbie cucTeMbl

ABTOMATHU3allU W  YIIPABJICHUI»

OTHOCHUTCS K IPO(EeCCHOHATBHOMY LMKy TUCIUIUIMH, TI0 BbIOOpY. 1yis ocBOeHuUs

HaHHOfI JUCITHUITIIMHBI HGO6XOI[I/IMI>I 3HAHUA, YMCHUS U KOMIICTCHIIUU, IMOJTYYCHHBIC

o0y4JarommuMucs

npu

M3y4YECHUHU

Kypca

«ndopmartuxay,

«3BIKN



MporpaMMHUpPOBAHUSD). I[I/ICI_[I/IHJ'II/IHa oOecrneynBaeT HN3Yy4YCHUC JUCHUITIINH

npo¢e€CCUOHATBHOIO U CIIEUAIEHOTO IIUKIIOB.

B pe3yabTaTe 0CBOEHHS TUCIHUIINHBI 00YUAKOIIMHCS T0JI/KEH:

3HATb.

OCHOBHbIC TOHSTHS, (YHKIMH, COCTaB M MPUHLHUIBI pabOTHI
U(POBBIX CUCTEM aBTOMATU3AIMH U YIIPABJICHHUS;

ApPXUTEKTYpPy U MPUHIUIBI PaOOTHl MHUKPOKOHTPOJUIEPOB M IPYTHX
U(POBBIX YCTPOMNCTB;

O0COOEHHOCTH MOCTPOCHUSI U (PYHKIMOHUPOBAHUS PA3JIMYHBIX CUCTEM
aBTOMATHU3AaLIMH, BKIIFOYAs] IPOMBIIIJIEHHBIE CETU U ITPOTOKOJIBL;
OPUHLMIBL  YOPaBJIE€HUS M KOHTPOJIA B LU(PPOBBIX CHUCTEMaX

aBTOMaTHu3alnuu.

yMeThb:

IPOEKTUPOBATH U pealu3oBbBaTh  LU(POBBIE CUCTEMBI
ABTOMATHU3ALIMU U YIIPABJICHHUS;

OpOrpaMMHUpPOBATh  MHUKPOKOHTPOJUIEPHl U JApyrue LU]poBbIe
YCTPOWCTBA;

IPOU3BOAUTH HACTPOUKY U KOHPUTYpHUpPOBaHHE LU(PPOBBIX CUCTEM U
UX KOMIIOHEHTOB;

MHTETPUPOBATH PA3IMYHbIE KOMIIOHEHTBI CUCTEMbI aBTOMATU3ALMH U
o0OecneunBaTh X B3aUMOJICHCTBUE;

UCIIOJIb30BaTh HMHCTPYMEHTHI JJII MOJEIUPOBAHUS U CUMYJIALMH

CHUCTCM aBTOMATHU3alluH,

BJIAaA€CTh:

OCHOBHBIMHM  METOJAMHM W  HMHCTPYMEHTAMHU  MNPOECKTUPOBAHUS
U(POBBIX CUCTEM aBTOMATU3ALINH;

HAaBBIKaMHU IIPOIPAMMUPOBAHUS U OTIAAKH MUKPOKOHTPOJUIEPOB;
crnoco0aMu KOH(PUTYpUPOBaHUS U HACTPOMKU LUPPOBBIX CUCTEM M MX

KOMITOHEHTOB;



CHUCTCMaAX aBTOMAaTHU3alluu.

METOJIaMU JTUATHOCTHKHU U YCTPaHEHHUSI HEUCIIPABHOCTEHN B IIM(PPOBBIX

IIpouecc wu3yYyeHHs] AUCHUTNIIMHBI HampaBJjieH HA  (GopMupoBaHue
CJIeAYIOIIMX KOMIICTEHIIMM:
OIIK-7. OIIK-7. Cnocoben ocymectBisath Boioop | OIIK-7.1.

iatopm " WHCTPYMEHTAIIbHBIX
MPOrPaMMHO-ANIAPATHBIX CPEJCTB IS

peanmzanuy HHOOPMAITMOHHBIX CHCTEM.

3HaTh: OCHOBHBIC IIAT(HOPMBI, TEXHOJIOTHH
U WHCTPYMEHTAIbHBIE  MPOTPAMMHO-
anmapaTHble CpEICTBA JUIA peallu3alluu
WH(POPMAIMOHHBIX CUCTEM.

OIIK-7.2.

YMeTb: OCyLIEeCTBIATh BBIOOp miathopM u
MHCTPYMEHTAJIBHBIX MIPOrpaMMHO-
amnmapaTHBIX CPEACTB JUIA  pealn3alyu
WHQOPMALTMOHHBIX ~ CHUCTEM, NPUMEHSET
COBPEMEHHBIE TEXHOJIOTHH  pealn3alnu
MH()OPMALTMOHHBIX CHCTEM.

OIIK-7.3.

ViMeTs HaBBIKU: BIIJICHUS] TEXHOJOTUSMU U
MHCTPYMEHTAJIbHBIMU MIPOrPaMMHO-
anmapaTHBIMU CPEACTBAMU Ul peau3aluu

UH(POPMALMOHHBIX CHCTEM.

I1K-9

I1K-9. Crioco0eH BHIMONHATE JTOTHYECKYIO
1 QYHKIIMOHAIBHYIO pa0OTy TIO CO3/IaHUIO

KOMILJICKCA IMPpOoTrpamMm.

I1K-9.1.

3HaTh: CHHTAKCHC BBIOPAHHOTO  SI3bIKA
MPOrpaMMHUPOBAHHS, 0COOEHHOCTH
NpOrpaMMHUPOBAHUS  HA  3TOM  S3BIKE,
CTaHJapTHEIE OUOJIIMOTEKH SI3BIKA
MIPOrPaMMHUPOBAHUS; METOIOJIOTHN

pa3paboOTKH MIPOTPaMMHOT0 00eCIICUEHHS;

METOJIOJIOTHHU u TEXHOJIOTUU
MPOEKTHPOBAHUSI W  HCIOJNB30BaHUS 0a3
JIAHHBIX; TEXHOJIOTUW TPOrPaMMHUPOBAHUS;

0COOEHHOCTH
BBIOpaHHOH cpellbl TPOrPaMMHUPOBAHHUS U
CHUCTEMBI OazaMmu

YHpaBJICHUA JaHHBIX

KOMITOHEHTBl ~MIPOrPaMMHO- TEXHUUYECKHUX
APXUTEKTYp CYIIECTBYIOIINE MPUIOKEHUS U
uHTEpQENchl B3aUMOACHCTBHS C HUMU;
I1K-9.2.

VYMeTs: NPUMCHATH BBI6paHHLIe S3BIKHU

nmporpaMmMupOBaHud JJIA HaltMCaHUsA

MMPpOrpaMMHOI0 KOJia; UCTI0JIb30BATh




BEIOpaHHYIO Cpelly NpOTPaMMHPOBAHUS U
CpPEeICTBA CHUCTEMBI YIpaBleHUS Oa3zamMu
JTAaHHBIX; HCIIONIb30BaTh BO3MOHOCTH
HUMEIOILENUCS TEXHUYECKOU n/unn
MIPOTPaMMHOM apXUTEKTYPHI;

I1K-9.3.

NmMeTp HaBBIKM: CO3JaHUS TMPOTPAMMHOTO
KOJJa B COOTBETCTBUHU C TEXHUYECKUM
3amaHneM (TOTOBBIMH  CHEIU(DHUKAITUIMU);

OIITUMHU3AIINH IIpOrpaMMHOIO KoIa C

HCIIOJIBb30BAaHNCM CIICIIMAJIM3UPOBAHHBIX
IIPOTrpaMMHBIX CpE€aCTB, OLICHKHA n
corjraCoBaHuA CpPOKOB BBIITIOJTHCHUA
IIOCTaBJICHHBIX

3a1ad4.

CTpyKTypa U coepKaHue TUCHMILIMHBI
«udposbie cucTeMbl ABTOMATH3AIUN U YIIPABJICHUS»
Crpykrypa nucuuiuiHbl (Moayns) OOmas TpyAOEMKOCTh AUCIUIUIMHBI

cocTaBsieT 4 3aueTHBIX enuHuI, 144 gacos.

IMopsiakoBbIii HOMEP
Bcero ceMecTpa

7
OO011ast Tpy10€MKOCTh JUCIUIUIUHBI, B TOM 144
qHCIe:
KypcoBoii npoekt (paboTta)
AyIUTOpPHBIE 3aHSITHS BCETO +
B ToMm umce:
Jlekunn 36 +
[TpakTHYeCKHEe 3aHITHS, CEMUHAPHI 16 +
JlaGopaTopHbie pabOThI 16
CamocrosiTenbHas pabora 76 +
Bu nToroBoi arTecTanum:
Bauet/audd.3auer +




K.C.P.

JK3aMEH
144
OO61m1ast TPy 10EMKOCTh JUCITUTUIUHBI
HauMeHoBaHue Oo6bem yacoB
pa3aejioB 1 TEM
Jlexiuu | lpaktudeckue | Jlaboparop. | Camocrosr.
3aHSTHSI
Beenenue B udpossie 4 0 0 6
CHCTEMBbI aBTOMATH3AIMH U
yIpaBJICHUS
OcHoBbl TG POBOI 6 2 2 8
JICKTPOHHUKHU
MuKpoIpoIeccops! u 4 4 4 16
MUKPOKOHTPOJUICPHI
[IporpammHuoe obecrieueHne 6 2 2 12
JUTSI CHCTEM aBTOMAaTHU3aIlNN
[TpombIIICHHBIC CETH U 4 2 2 10
MTPOTOKOJIBI
CucTembl YeI0BEKO- 4 2 2 10
MaITMHHOTO UHTEpdetica
(HMI)
[TpuMmeps! 1 TpUMEHEHUS 4 2 2 10
U(POBBIX CUCTEM
ABTOMATH3AIAH
ITpoekTHas NesITeNbHOCTD 4 2 2 24
Hroro 36 16 16 76

Conep:xkanue y4eOHOM TMCUUILIMHBI
Tema 1: BBenenue B uu(ppoBbie CUCTEMbI ABTOMATU3ALMHA U YIIPABJICHUS
o Copep:xanue TeMbl:
o Omnpenenenne u Kaccupukanus MUPPOBLIX CUCTEM aBTOMATHU3AIUN
Y YIIPaBJICHUA.
o OCHOBHbBIE KOMIIOHEHTHI 1 ApXUTEKTypa CUCTEM aBTOMATH3aLINH.
o [Ipumeps mpuMeHeHUs IUPPOBHIX CHCTEM B MPOMBIIIIIEHHOCTH U

OBITY.



o MopMbI M METObI NIPOBEACHUSA 3AHATHIL:
o Jlexuus ¢ npe3eHTanuen.
o OOcyxeHre NIPUMEPOB U3 PeaIbHON MTPAKTUKH.
o Jlaboparopnasi padora Nel:
« Bgsenenue B Arduino: ycTaHOBKa M HACTpPOITKa cpeibl pa3paboTKu
Arduino IDE, 3arpy3ka nepBoro ckerya.
Tema 2: OcHoBbI LM (POBOM IJIEKTPOHUKH
o Conep:xanue TeMbl:
o OCHOBHBIE JJOTUYECKHUE IJIEMEHTHI U UX (DYHKIIHH.
o KoMOuHalMoHHBIEC U MOCIE0BATEIbHBIC JOTUUECKUE CXEMBI.
o OCHOBBI CXeMOTEXHUKH UPPOBBIX YCTPOUCTB.
o @opMbI U METOABI NPOBEICHUS 3AHATHH!
o Jlekuus ¢ UCIOJIb30BAHHEM MYJIbTUMEIUNHBIX MAaTEPUAJIOB.
o [IpakTrueckoe 3aHsTHE TIO Pa3padOTKE MPOCTHIX JOTUYECKUX CXEM.
o JlabopaTropHasi padora Ne2:
« Pabota c mudpoBsIMU BXOaMH U BbIX0aMH Ha Arduino: co3gaHue
CXEMBbI C KHOIIKaMU Y CBETOIMOJIaMH.
Tema 3: Mukponpoueccopbl H MUKPOKOHTPOJLJIEPHI
o Conep:xanue TeMbl:
o ApxuTeKTypa U padoTa MUKPOIPOLIECCOPOB.
o IIporpamMmmupoBanre MUKPOKOHTPOJUIEPOB.
« [IpuMepsl HCTIOIB30BaHNUSI MUKPOKOHTPOJIJIEPOB B CHCTEMAX
aBTOMaTHU3aLIUU.
o MopMbI U METObI IPOBEACHUSA 3AHATHI:
o Jlexuus ¢ pa300poM apXUTEKTYPHI MOMYISPHBIX
MUKPOKOHTPOJIIIEPOB.
o IlpakTHueckoe 3aHSITHE IO HAITUCAHUIO TPOCTBIX TPOTpaMM JIJIst
MUKPOKOHTPOJUIEPOB.

o JlaGoparopHas paGora Ne3:



« Pa0ora ¢ aramorossiMu BxoaaMu Ha Arduino: CYUTBEIBAHHUE TAHHBIX C

aHAJIOrOBBIX JATYMKOB (HAaIpUMeEp, MOTEHIUOMETPA).
Tema 4: IIporpamMmMHoe o0ecriedeHue I1JIsl CHCTEM ABTOMATH3ALMH
o Coaepxanne TeMbl:
o SI3BIKM TpOrpaMMHUPOBAHUS IS MUKPOKOHTPOJUIEPOB.
o OcHOBBI pa3zpabOTKK MPOTPAMMHOT0 00€CTIEUEHHUS JJIsl CUCTEM
aBTOMAaTHU3aLINH.
o [Ipunuumner paboThl ¢ GUOIMOTEKAMU U BHEIIHUMH MOYJISIMU.
o @opMbI M METOABI NPOBEICHUS 3AHATHM:
o Jlexuus c mpuMepaMu Koja v pa300poM MPOTrpaMM.
o IlpakTHueckoe 3aHITHE TIO CO3AAHUIO MPOrPaMM ISl YIIPABICHUS
YCTPOMCTBAMM.
« JlaGoparopHas paGora Ne4:
o VYmpaBiieHue cepBONPUBOAOM € MOMOIIBIO Arduino: coznaHue
POrpaMMBbl JIJIsl YIIPABIEHUS YTIIOM OBOPOTA CEPBOIIPUBOAA.
Tema S: [IpombllIEHHBIE CETH U MPOTOKOJIBI
o Copaep:xanue TeMbl:
o IIpoMbllITIEHHBIE CETU NTEpeIauu JaHHBIX.
o IIpoTOKOIBI CBA3M IJIs1 aBTOMATU3UPOBAHHBIX CUCTEM.
o CereBbie AQPXUTEKTYPHI U TOTIOJIOTHH.
o MopMbI M METOAbI IPOBEACHUSA 3AHATHI:
o Jlexuus ¢ npuMepamu peanabHbIX MPOMBIIIUICHHBIX CETEH.
o IIpakTnueckoe 3aHATHE IO HACTPOUKE CETEBBIX COEAUHEHUN.

o JlaGoparopHas paGora NeS:

« Pabota c moxynamu OecripoBoiHOM CcBs3M (Hanpumep, Bluetooth mnu

Wi-Fi) Ha Arduino: co3aanue mpocToro mpoeKTa sl mepeiadn
JTAHHBIX.
Tema 6: CucreMbl 4eJ10BeKO-MAIIMHHOTO HHTEepdeiica (HMI)

o Conep:xanue TeMbl:



o [lpunuumne co3nanust HTEP(HENHCOB 17151 B3aUMOICHUCTBUS C
MTOJIb30BATEIISIMU.
o Ilporpammuslie cpeacTsa s pazpabotku HMI.
o IIpumepsr HMI B cucremax aBTomaTusamnumu.
o ®opMBbI M METOAbI NIPOBEACHUS 3AHATHHN:
o Jlexkums ¢ neMoHcTpanuen pazmnudabix HMI.
o [IIpakTHueckoe 3aHATHE TIO CO3[IAHUIO MMPOCTHIX HHTEP(PEHCOB.
o JlaboparopHnasi padora Ne6:
o Coznanue npocroro uTepdeiica Ha 6aze Arduino ¢ UCIIOIB30BAHUEM
KK-nucmies u KHOIIOK.
Tema 7: [Ipumepbl 1 IpUMEeHEHHU HU(PPOBBLIX CHCTEM ABTOMATH3ALMHU
o Coaepxanue TeMbl:
o O030p pa3MYHBIX MPUMEHEHUN TU(PPOBHIX CUCTEM aBTOMATHU3AIIHH.
o AHaNU3 YCIEUIHBIX MTPOEKTOB U UX OCOOEHHOCTEH.
o HWuTerparus cuctem aBTOMAaTU3alMU B CYIIECTBYIONTYIO
UHDPACTPYKTYPY.
o DopMbI M METO/IbI IIPOBEICHUSA 3AHATHIA:
o Jlexums ¢ aHaJIM30M KEHCOB.
o OOcyxneHnue u pazdop peaibHbIX MPOEKTOB.
o JlaboparopHasi padora Ne7:
o Pazpaborka munu-npoekta Ha Arduino: co3iaHue CUCTEMBbI
MOHUTOPHUHTA U YIPaBJICHUS (HAIpuMep, CUCTEMa YMHOTO JIOMa).
Tema 8: [IpoexkTHasI 1eATEJIbHOCTD
o Conep:xanue TeMbl:
o OCHOBBI IPOEKTHOM ACATEILHOCTH B 00J1aCTH aBTOMATH3aIIUH.
o DOTambl pa3pabOTKH U peaau3aiuy MPOCKTOB.
o Ilpe3eHTanus u 3ammTa NPOEKTOB.
o @opMbI M METOABI MPOBEIEHUS 3AHATHH:
o Pabota Hag mpoekTOM MO PYKOBOJICTBOM IIPETO/1aBATEIIS.

. KOHCYJ'H:;T&LII/II/I N CCMHUHAPLI.



o JlaboparopHasi padoTa Ne§8:
« Peanm3arus HTOroBOro mpoekTa Ha OCHOBE U3YUYCHHBIX TEXHOJIOTHI U
METOJIOB.
JK3aMeHALMOHHbIE BONPOCchl Mo qucuuminne «Llndpossbie cucrembl
aBTOMATH3AIIMU U YIPABJIEHUSD)
1. Onpenenenne u kiaaccuukanuss LUQPOBBIX CUCTEM aBTOMAaTH3ALUM U
yIIpaBJICHUS.
OCHOBHBIE KOMIIOHEHTBI U apXUTEKTypa CUCTEM aBTOMATU3ALIHH.
[Tpumeps! puMeHeHHUs TU(POBBIX CUCTEM B TPOMBIIIJICHHOCTH U OBITY.

OCHOBHBI€ JIOTHUECKHE JIEMEHTHI U X (YHKIIUU B IU(PPOBOM JIEKTPOHUKE.

ok w N

Paznmuuust  Mexay ~— KOMOMHUPOBAHHBIMM U IOCJIENOBATEIbHBIMU

JIOTUYECKUMH CXEMaMHU.

6. OCHOBBI CXEMOTEXHUKH LIU(PPOBBIX YCTPOHCTB.

7. ApXUTEKTypa U OCHOBHbIE KOMIIOHEHTbI MUKPOIIPOLIECCOPOB.

8. IlpuHmmmbl  pabOTBl  MUKPOKOHTPOJUIEPOB M HMX  OTJIMYUS  OT
MUKPOIIPOLIECCOPOB.

9. IIporpamMMupoBaHre MUKPOKOHTPOJUIEPOB Ha mpumepe Arduino.

10.OcHOBHBIE SI3BIKM POTPAMMHUPOBAHUS 111 MUKPOKOHTPOJIIIEPOB.

11.TTpuHIMnBIl ~ pa3pabOTKH  MPOrPAaMMHOTO  OOECTeUeHHs] Il  CUCTEM
aBTOMAaTHU3aLIUU.

12.Pabota ¢ GubimnoTekaMu ¥ BHEITHUMH MOyJisiMu B cpene Arduino IDE.

13.TIpomBbIIIUIEHHBIE CETH TIepeaur JaHHBIX U UX OCHOBHBIE KOMITOHEHTHI.

14.TTpoTOKOIBI CBSI3M, UCHOJB3YEMbIE B CUCTEMAX aBTOMATH3alMHU (HapUMep,
Modbus, CAN, Ethernet).

15.CeteBbie apXUTEKTYpbI U TOMOJIOTHH JIJISl IPOMBIIIIEHHBIX CETEH.

16.TTpuHIMIIBI CO3/TaHUS YEIOBEKO-MaIMHHBIX nHTEepdeiicoB (HMI).

17.TIporpammusie cpeacTna s pazpadorku HMI.

18.ITpumepsl ycnemnbix HMI B cuctemax aBToMaTU3ALMH.

19.1lpuHunel - wHTErpanud ~ MUGPOBBIX  CHCTEM  aBTOMATH3allud B

CYILIECTBYIOLTYIO0 HHPPACTPYKTYPY.



20.OcHOBBI IPOEKTHOM EATEIHHOCTH B 00JIACTH aBTOMATHU3ALINH.
21.2tambl pa3paboTKU U peaan3alii MPOSKTOB aBTOMAaTH3aIUH.
22.0OCHOBHBIE METOJbl JUATHOCTUKM ¢ YCTpPaHEHUSI HEUCIPABHOCTEH B
U (POBBIX CHCTEMAaX aBTOMATH3AIINN.
23.11puHUMITIBI YIIpaBIEHUS pECypcaMu B IU(PPOBBIX CUCTEMAX aBTOMATU3AIINH.
24.Beenenue B untepHer Benlel (IoT) 1 ero npumeHeHrue B aBTOMaTH3aIUH.
25.Pabota ¢ aHanmoroBeIMH U IIUGPOBBIMH TaTYMKaMU Ha rpumepe Arduino.
26.YnpasieHue akTyaTopaMmu (MOTOPBI, CEPBOIPUBO/IBI) C ToMOIIbi0 Arduino.
27 IlpuHnmmel paboThl OecripoBOIHBIX MomyJiel (Hampumep, Wi-Fi, Bluetooth)
C MHUKPOKOHTPOJIIEPAMH.
28.MeToapl MOICIIUPOBAHUS U CUMYJIAIIMKM CUCTEM aBTOMATHU3AIUH.
29.0OCHOBHBIC 331291 aJIMUHUCTPUPOBAHUS MU(PPOBBIX CHCTEM aBTOMATH3AIIAN
U CIIOCOOBI UX BBITIOJHEHUS.
30.0Tudeckue W COIMANbHBIC AaCIEKThl NPUMEHEHHS IU(GPOBBIX CUCTEM
aBTOMATH3AIIUU U YIIPABJICHUS.
IlepeyeHb OCHOBHOI U JONOJHUTEIbHON Y4e0OHO JIMTEPaATYpPBhI,
Heo0xoaumoi 1151 0CBOEHMSI AU CIUTIIMHBI
1. Yrpromos, Erennii [1aBnoBuu. [{udposas cxemorexHuka : yaebHoe
nocobwue / E. II. Yrpromos. - 2-e 3., nepepad. u jgori. - CII6. : BXB - IletepOypr,
2007.-782 ¢
2. 3uatnunoB, Cepreit Mnbuu (mpod.).CxemoTexHuka
TEeJIEKOMMYHUKAITMOHHBIX YCTpoUCTB [TekcT] : yueonuk / C. U. 3uatnunos, T. A.
Cyeruna, H. B. [loBapenkuH. - M. : Akagemus, 2013. - 368 ¢
3. [[Iummapes, B. FO. OcHoBbl aBTOMaTHYECKOTO yIipaBieHus [ Tekcrt] :
yuebHoe nmocobue / B. 1O. [llummapes. - M. : Akaaemus, 2008. - 352 ¢
4, TexHuUecKue CpecTBa aBTOMATHU3AINH U YIIpaBiIeHUs: YueOHoe
rmoco6ue / IIumo O.B. - M.:HULl UH®PA-M, 2016. - 396 ¢
Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

«AHTepHeT»



1. http://mexalib.com/view/2880 - Tlerpor M.B. [Iporpammupyembie
KOHTPOJUJICPHI. CTaHI[apTHBIe SA3BIKU U IPUCMBI IPUKIIAAHOTO IIPOCKTUPOBAHUA.
2004

2. http://freecomputerbooks.com/AutomatingManufacturing-Systems-with-
PLCs.html http://www.razym.ru/79485- programmiruemye-kontrollery-
rukovodstvo-dlya.html 3. ITapp - [IporpaMMupyemMbie KOHTPOJUIEPHI: PYKOBOICTBO
Jis uHkenepa. 200

3. https://www.arduino.cc/

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
JUtst mpoBeieHHs JTEKUMOHHBIX M JIA0OPATOPHBIX 3aHATHUH PEKOMEHIYETCS
UCIOJIb30BaTh IPOrpaMMHOE oOOecreueHue: olepanuoHHas cucreMa Linux c
A71poM 3.2 u BbIlIE, OOCITYKUBAIOIINE IPOIPAMMBI U CPEIbl pa3pabOTKU MPOrpaMm

1o BBIOOPY MpernoaBaTesei.

DJIeKTPOHHAsI MOAAEPKKA JUCHUIIIHMHBI

[Ipy u3yyeHUM NUCUUIUVIMHBI AJi1 MpOpabOTKH BCEX TEM M BBIIOJHEHUS
3aJlaHA MO BCEM TE€MaM CTYIEHThl MOTYT HUCIOJIb30BaTh pa3iu4Hble Y4eOHO-
METOJMYECKHE  MaTepualibl,  pasMellaeMble B DJIEKTPOHHOM  BHJIE
npenojaBatessiMu Ha QaitioBom ftp- cepBepe, B XpaHWJIMILE MOJHOTEKCTOBBIX
MaTepUaoB, a TakkKe B DJIEKTPOHHOM 00pa30BaTeNbHOW cpene, KoTopas
IpeoJiaraeT Takke BO3MOXHOCTh 0OMEeHa UH(OpMalMel ¢ penoiaBaTeieM A
NOATOTOBKM 3aJaHui. J[OCTyn CTYAEHTOB K CTYJI€HYECKOMY (paiijIOBOMY CEPBEDPY,
XPAaHWIKILY MOJHOTEKCTOBBIX MAaTE€pHANIOB, 3JIEKTPOHHON 00pa3oBaTENbHON cpeie
OCYLIECTBJISIETCS. C MCIOJIb30BAHUEM C MCIOJb30BAHUEM YUYETHBIX 3alMCeu

CTYJICHTOB.


https://www.arduino.cc/

Pa6ouas nmporpamma nucummuinasl  b1.B.JIB.04.01 «IludpoBsie cuctemsl
aBTOMATHU3alMH U YIIPABIICHUS» COCTABJIEHA B COOTBETCTBUU c
tpedoBanusiMu O®I'OCBO no HanpaBieHUIO TOATOTOBKU 09.03.02-
«MHpOopMalIMOHHBIE CUCTEMBI M TEXHOJIOTHMH», YTBEPKICHHOTO MPUKA30M
MunucTepcTBa 0o0pa3zoBaHusi U Hayku Poccuiickoit deneparnuu oT «7» aBrycra

2020 1. Ne 920.

[Iporpammy coctaBuiin: accucteHT kadeapsl «HpopMaliOHHbIE CUCTEMBI

1 TEXHOJIOTHN, /EBmoeB U.T.

[Iporpamma opoOpena Ha 3aceganuu  Kadeapsl «HHpopManmoHHbIE
CUCTEMBI U TEXHOJIOTUM

ITpoTokon Ne ot « » mas 2024 roxa

[IporpamMma onobpeHa YueOHO-METOAUYECKUM COBETOM  (DU3HKO-
MaTeMaTU4YecKoro (pakynaprera

IIporokoi Ne oT « » mas 2024 rona
CaeeHus1 0 nepeyrBep:KIeHUU MPOrpaMMbl HA OYepeTHOM Y4eOHbIH Io/1 U

perucTpauuy U3MeHeHU |

VYVuebuniii | Pemenne BueceHHbIe N3MEHEHUS Iloamuce 3aB.
roa kadenpsl Kadeapoi
(Ne mpoTokomna,

naTa)







