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PABOYAS ITPOTPAMMA
NNPO®ECCHUOHAJIBHOI'O MOAYJISA

IIM.02 JxcnuyaTanusi ¥ 00Cay:;KMBaHHE 3JIEKTPUIECKOT0 H
3J71eKTPOMEXaHHNY€eCKOro 060py/10BaHHs ¢ ABTOMATH3HPOBAHHBIMH CHCTEMaMH

ynpasJieHUsl
MJIK.02.01 Aémomamusuposannvie cucmemul YnpasieHus 31eKMpuyeckozo u
9NeKMPOMEXAHUYECK020 000PYO008aAHUsL
MJIK.02.02 Ilpoepammuposanue 102udecKux KOHmpoJiepos

CrenuaibHOCTA

13.02.13 IxcmiryaTanust ¥ 00CIy:;KHBAHHE YJICKTPHYECKOT0 B 3JIEKTPOMEXAHINYeCKOro
o0opymoBanus (10 0TPACIAM)

KBanuukanys BeIITyCKHUKA - TEXHHK

®opma o0yueHus - oyHas

JIprtkapuHo, 2024



Pabo4as mporpamma mnpodeccronambHoro momyns IIM.02 DxcnmyaTamus ¥ o6CiIyXHBaHHE
SJIEKTPUYECKOTO M BJIICKTPOMEXaHUYECKOTO 000pPY/IOBAHUS C aBTOMATH3UPOBAHHBEIMH CHCTEMaMH
yopaBiieHusi paspaGoTaa Ha oOcHOBe DelepalbHOTO ToCyJapCTBEHHOTO 00pa30BaTEIBHOTO
CTaH[apTa Mo CICHHUAIBHOCTH CPEAHETO IpodeccHoHaATbHOro obpasoBanus 13.02.13 Dkcrutyaranus
1 00CITy)KUBAHUE SIEKTPHUECKOTO U HNEKTPOMEXaHNIECKOro 060pyI0BaHus (10 OTPACIIsM).
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1. O61as xapakrepucTuka padoueil mporpaMmsl IPO(HECCHOHATBHOTO MOIYJIS
2. CtpykTypa U cojepkaHue npophecCuoOHaIbHOTO MOTYJIs
3. YcnoBus peanuzaluu IporpaMMbl IPo(ecCuOHAIBHOTO MOy IS

4. KoHTpOJIb U OIIEHKA PE3YIbTAaTOB NPO(heCCUOHATBHOTO MOTYJIS



1. O0mas xapakTepucTuKa pado4eil nporpaMmMbl NpogeccuOHAJIBHOT0 MOTYJIS
IIM.02. DxcniryaTanus U 00CIyKUBAHNE DJIEKTPUYECKOT0 U 3JIeKTPOMEXAHUYECKOT 0
000opy10BaHMs ¢ ABTOMATH3MPOBAHHBIMH CHCTEeMAMU yYIIPaBJIeHUSA

1.1. Heab u miiaHnpyembie pe3yJbTAThl 0CBOeHH S MPOGecCHOHATIBHOT0 MOTYJIS

B pesynbrare uzydeHus mporpaMmbl MPOPECCHOHATBHOTO MOAYJISI 00yYaONTUICS JOIKEH OCBOHUTH
OCHOBHOM BHJ MNPOPECCHOHATHPHOW JIEATCILHOCTH «IKCILUIyaTalusi MW 00CJIyKHUBaHHUE
JIEKTPUYECKOT0 M JJIEKTPOMEXaHUYECKOro oO0OpyIOBAHMS € ABTOMATHU3HPOBAHHBLIMHU
CHCTEeMaMH YIIPaBJIeHUs» U COOTBETCTBYIOIINE eMy 00Ire U NpodecCHOHaIbHbIe KOMIETEHIINN:

1.1.1. IlepeyeHb 00IIMX KOMIETEHIHIi:

Kon HanmeHoBaHue 00IIMX KOMIIETEHIINI

OK 01 Bri6upath criocoObI perieHus 3aaa4 npodeccuoHabHOM NesTeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM;

OK 02 Hcnonp30BaTh COBpEMEHHBIE CPEICTBA IIOMCKA, aHATIM3a U MHTepIpeTanuu HHGOpMauuu 1
MH(QOPMaLMOHHbBIE TEXHOJIOTUHU JJIsI BBINOJIHEHHMS 33124 IPOo(heCCUOHAIBHON AESTEIIbHOCTH;
[TnannpoBatTh 1 peann30BbIBaTH COOCTBEHHOE NPOdecCHoHaTbHOE H IMYHOCTHOE Pa3BUTHE,

OK 03 NpEANPUHAMATEIBCKYIO IeSITETHLHOCTD B IPOo(heCCHOHATIBHOM cdepe, NCTI0Ib30BaTh 3HAHUS
110 IPaBOBOH U ()MHAHCOBOM I'PAaMOTHOCTH B Pa3lIUYHbIX )KU3HEHHBIX CUTYaLUIX;

OK 04 O¢ddexTHBHO B3aNMOIEHCTBOBATH U padOTaTh B KOJUIEKTHBE U KOMAaH/IE,

OK 05 OcCyIIeCTBIISATh YCTHYIO U TUCbMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoii denepalinu ¢ y4eToM 0COOCHHOCTEH COLMAIBHOIO M KYJIBTYPHOI'O KOHTEKCTA,;
[TposiBNIATS TPa’kAAHCKO-NATPHOTHUYECKYIO TO3UIMIO, JEMOHCTPHUPOBAaTh OCO3HAHHOE

OK 06 NIOBEZICHUE HA OCHOBE TPaJUIMOHHBIX POCCHHCKUX yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B

TOM YHCJIE C YY€TOM TapMOHHU3AIlMH MEKHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOUICHHH,
NPUMEHSTh CTaHAAPThl AHTUKOPPYIILIMOHHOTO [TOBECHUS;

0J1efICTBOBATh COXPAHEHHUIO OKPY>KaIOIIEH Cpeibl, pecypcocOepekeHUI0, IPUMEHSTh 3HAHUS
OK 07 00 U3MEHEHNH KJIMMAaTa, IPUHIIMIIBI OEPEeXIINBOTO POU3BOICTBA, YPPEKTHBHO JEHCTBOBATh
B UPE3BBIYANHBIX CUTYAIHSX;

Hcnonp30BaTh cpeacTBa PU3NUECKON KyIbTYpHhI AJIsl COXPAaHEHHUS U YKPEIUICHHUS 310pOBbs B
OK 08 nporiecce MpoecCHOHANBHON AEATENILHOCTH U MOAJEP)KaHUsI HEOOX0IUMOI'0 YPOBHS
(bu3nuecKol NOATOTOBJICHHOCTH;

[Monp30BaThCs MpOdecCHOHATLHON IOKYMEHTAIEeH Ha TOCYJapCTBEHHOM ¥ HHOCTPAHHOM
A3BIKAX.

OK 09

1.1.2. IlepeuyeHb nNpogrecCHOHAIBbHBIX KOMIETEHIUI:

Kon HanmeHoBaHMe BHIOB JeATEILHOCTH H PO ECCHOHATBHBIX KOMIIETEHIIUI
BJI2 OKcItyaTands M OOCIY)KMBAaHUE JIIEKTPUUYECKOTO M DIIEKTPOMEXAaHHUECKOTO
000pyI0BaHHUs C aBTOMAaTU3HPOBAHHBIMU CUCTEMAMHU YIIPaBICHUS
K 2.1 OcymiecTBIATh PEMOHT, HaNIa/IKy ¥ 00CTYKHBAHUE dJIEKTPUYECKOTO U
) JIEKTPOMEXaHUYECKOT0 000pY10BaHMS;
K 2.2 [TporpaMMupoOBaTh 3JIEKTPUUECKOE U HIEKTPOMEXaHHUECKOE 000PYI0BaHHUE C

ABTOMATHU3WPOBAHHBIMHY CUCTEMAMU YITPABJICHUA




1.1.3. B pe3yabTaTe ocBoeHMsI NP0 ecCHOHAIBHOTO MOXYJIS CTYAEHT I0JIKEH:

HMETb
HpaKTH‘leCKHﬁ OIbIT

BBITIOJIHEHMS [JIAHUPOBAHUS pabOT MO HalaJKe U 00CITy)KUBAHUIO
AJIEKTPUUYECKOTO U JIEKTPOMEXAHUYECKOIO 000PYJOBAHUS;
BBIIIOJIHCHUS IIPOrpaMMUPOBAHUS AIEKTPUIECKOTO u
3JIEKTPOMEXAHMUECKOr0 000py10BaHUE C aBTOMAaTU3UPOBAaHHBIMU
CUCTEMaMH YIIPaBJICHUS;

yMeTb

pa3palaTeiBaTh KOMIUIEKC MEPOIPHATHI, HaNpaBiIeHHbIX Ha
CO3/JaHME TPOU3ZBOACTBEHHBIX IuTaHOB  (3amanmii), [IIIP,
ompezensiTh, Kakoe oOopyaoBaHue OyneT BBEACHO B
JKCIUTyaTallMio, C TIOMOIIbI0O KaKUX PECypcoB, B Kakou
MOCJIEI0BATEIHHOCTH U B KAKHUE€ CPOKU;

MIPOTHO3 JKCIUTyaTalluu BJIEKTPUIYECKOTO u
AIIEKTPOMEXAHUYECKOTO  00O0pYAOBaHHUA C TEXHUYECKOW U
DKOHOMHYECKOM TOYKM 3PEHMS, a TAaKXKe ydeT IOoKa3zareled H
KOHTPOJIb 32 UCTIOJHEHHEM HaMEYEHHBIX IUIAHOB, aMOPTU3AIIHS
000py10BaHMUS;

3aMOJIHATh MapIIPYTHO-TEXHOJOTHYECKYI0 TOKYMEHTAIMI0 Ha
AKCIUTyaTaIlMI0 U OOCITY>KUBAHHE OTPACIEBOIO JIEKTPUUYECKOTO U
AIIEKTPOMEXAHUYECKOT0 000PYIOBaHNUS;

3alOJIHATE OTYCTHYIO JOKYMCHTAIUIO,

paboTaTh ¢ HOPMAaTUBHOM TOKyMEHTAlLIMEN OTpaciu;
JIMAarHOCTUPOBATh TEXHUYECKOE COCTOSTHUE OO0OpYAOBaHUS W
CPEICTB 3alIUThl HA COOTBETCTBHE €r0 TPEOOBAHUAM TEXHHUKHU
0e301acHOCTH;

opOpMIISITh JTOKYMEHTALMI0O [0 OXpaHe TpyAa U TEXHHUKE
0€30MMacHOCTH, TPOBOAUTH NHCTPYKTAX COTPYIHHUKOB;
MPOBOAMTH AaTTECTAllMi0 W cepTuduKanuio padounx MecT H
MIPOU3BOJICTBEHHOT'O o0opyIoBaHus Ha COOTBETCTBHUE
TpeOOBaHUSIM OXPAHbI TPYIa U T.IL.;

3HATb

KOHCTPYKTHUBHBIE U JICKTPUUECKHE OCOOCHHOCTH IEKTPUUECKOTO
U DJIEKTPOMEXaHMYECKOro 000py10BaHUS;

YCTPOMCTBO u Ha3HaYCHHC 3JIEKTPUYECKOTO u
AIEKTPOMEXAHUYECKOTO o0opyaoBaHus, aJNrOpUTM 1504
(YHKIIMOHUPOBAHUS ¥ B3aUMOCBSI3b C IPYTUM OOOPYJIOBAaHHEM U
T.1.;

JICUCTBYIOIIYI0 HOPMATUBHO-TEXHUYECKYIO JOKYMEHTAIMIO IO
CHELHUAIbHOCTH;

MOPSIZIOK  TIPOBEACHUE CTAHAAPTHBIX H  CEePTU(HUIIMPOBAHHBIX
HCIIBITAHMI;

mpaBuja ciaadn oOOpYyIOBaHHWS B PEMOHT W TpHUEMa TIOCIe
PEMOHTA;

3aKOHOJIaTENbCTBO, MHCTPYKIIMH, MPABWIA U HOPMBI MO OXpaHe
TpyIa, TEXHUKE 0€30MacCHOCTH U MPOU3BOACTBEHHON CAaHUTAPHH;
OCHOBBI OpPTraHHU3aIMH TPY/la U YIIPABICHUS;

YCTPOMCTBO M TMpaBWia 3SKCIUTyaTallMd MPOU3BOJICTBEHHOIO
000pyIOBaHUSI M CPEJICTB 3AIUTHI;

MPaBWJIa BHYTPEHHETO TPYJAOBOI0 PACHOPSIAKA IPEATPHUATHS U T.11.




1.2. Kosim4ecTBO 4aCOB, OTBOJAUMOE HA OCBOEHHE NMPO(eCcCHOHATIBLHOT0 MOLYJIs
Bcero gacos: 405.

N3 nux Ha ocBoenne MJIK 02.01: 176 u.;

Ha ocsoenne MJIK 02.02: 115 u.;

Ha MPaKTUKH, B TOM YUCie Y4eOHy0: 72 4.;

B TOM YHCJI€ IPOU3BOJCTBEHHYO: 36 u.

@®opMbI KOHTPOJISI HA IPOMEKYTOYHOM aTTeCTAUM:

mo M/IK.02.01 — sk3ameH B 8 cemecTpe, 3amuTa KypcoBOro MpoeKkTa B 8§ cemecTpe;
o MJIK 02.02 — nuddepeHimpoBaHHbIM 3a4€T B § ceMecTpe;

1o yueOHOil npakTuke - 1 HepeHIupOBaHHbIN 3a4eT B 7 CEMECTPE;

10 MPOU3BOJICTBEHHOM MpakTuke - nuddepeHupoBaHHbIif 3aueT B 8 cemecTpe;

o npogeccruoHampHOMy Moy o [IM.02 — sk3amen B 8 cemecTpe.



11M.02 3KCI[.]'[yaTaIII/IH Hu oﬁcnymnBaHne AJIEKTPUYECCKOI0 U 3JICKTPOMEXAaHNIECKOI'O 060py}IOBaHI/Iﬂ C aBTOMATU3NPOBAHHBIMHU CHUCTEMAMU

2. CTpykTypa u coaepxxanue npogeccuoHAILHOI0 MOIYJISA

2.1. CTpykTypa npoecCHOHAIBLHOI0 MOXYJISI

ynpaBJieHUs

Cymmap O6beM npodeccHoHATBLHOr0 MOYJIs, aK. Yac.
HBIH
5 00bem o
2 = PaGora o0yyarommxcsi BO B3aUMO/IeiiCTBUM € MPeNoiaBaTeieM
= E HATPY3K = E
g 5 H, O6yuenne mo MK = S
z E Jac. IpakTuKu E = 5
§ = HaumeHnoBanus pa3jejioB B ToM uncie & E g
2 NPO(eCcCHOHATLHOT0 MOTYJIst . = s 2 5
é ; § = E § ; E §
- E J1a60pPaTOPHBIX H KYPCOBBIX g s g E| § Sz
g S 7 = S eS| S E S
5 o Bcero NPAKTHYECKUX pa6ot = S 2 g2l 3 g °
< 3aHSTHIA (IPOEKTOB) c:f 3 % = = E
S 2 =
= =
OI;H(EIZ_ (1)_I§ (2)9’ MJK 02.01 ABTomMaTu3upoBaHHbIE
o CUCTEMBI YIIPABICHUS AIEKTPHUECKOTO U 176 150 36 30 - 6 20
NIEKTPOMEXAHUYECKOTO 000PYIOBAHUS
OK 01-OK 09,
MK 2.1-2.2 MK 02.02 IIporpamMmmupoBaHue 115 105 65 ) ) 10
JIOTHYECKUX KOHTPOJIIEPOB
OK 01-OK 09,
K 2.1-2.2 YueOnas npaktuka YII 02.01 72 72
OK 01-OK 09,
K 2.1-2.2 IIpousBoacTeenHast npakTuka I1IT
36 36
02.01
JK3aMeH M0 MOAYJII0 6
Bcero: 405 255 101 30 72 36 12 30




2.2. TemaTnyeckuil IJIAH U coJiepPKaHuE MPOeCCHOHATBHOT0 MOIYJIsI

HanmeHnoBanme
pas3ziesioB
npodeccHoHaIBLHOr0
moayJs (ITM),
MEKIUCHUTITHHAPHBIX
kypcoB (MJIK) u Trem

Conep:xkaHue yueOHOT0 MaTepuaia, MPaKTHYECKHe 3aHATHSI, CAMOCTOSITeJIbHAS
paboTa o0y4arommxcs

O0BbeM
yacoB

Koapl komneTeHIui,
¢dopmMupoBaHuIo
KOTOPBIX CIIOCOOCTBYeET
3JIEeMEeHT MPOrPaMMBbI

M/K.02.01. ABTOMaTH3MPOBAHHBIE CHCTEMbI YIIPABJICHUS 3JIEKTPUYECKOI0 M JIEKTPOMeXaHu4e

CKOIro o00opy10BaHus

Tema 1.1.
ApXHMTEKTYpa U

Conep:xxanue yueOHOIro MaTepuaJia

OyHKIMOHANBHBIE Y3JIbl MHUKpO-OBM, HX OCHOBHBIE XapaKTepUCTHKU. Buabl u
XapaKTepUCTUKU 3alOMUHAIONMX ycTpoicTB. OpraHuszanus JgocTyna K MaMsiTH MU
yCTpOiiCTBaM BBOJa-BbIBOAA. l'apBapickas apxuTekTypa M apxutekrypa ®Pon-HelimaHa.
VYcrpoiictea BBoma-BeiBoma: ALIL, LAII, Taiimepsi-cueTuuku, WHTEpdEch oOMeHa

BLI60p ONTUMAaJbHON METOJINKHU pacucTa.

OCHOBHBIE MapaMeTpPhbI g 10 OK 01-OK 09, IIK 2.1-2.2
VIpABIAIOMIX naHHbiMu.  llonstue  cuctembl  komaHi.  KonBeliepuzauuss.  MHOro3agadHocTb.
[TapannensHOE BHITOTHEHHE KOMaH ¥ BEIOOPKH TaHHBIX. O030p apXUTEKTYp COBPEMEHHBIX
Mukpo-35BM Mukpo-OBM. Ocobennoctu apxutektypsl ARM. OcoGennoctu apxutektypbl RISC-V.
Bb160op apXuTeKTypbl B COOTBETCTBUU C TPEOOBAaHUSMHU K YIPABISIOMIMM YCTPONCTBaM.
[Iporpammupyembie T0TUYECKUE KOHTPOJIEPHI.
Conep:xxanue yueOHOro MaTepuaJa
Tema 1.2. Bubl 1aTYMKOB M MapaMeTphl UX BBIXOJHBIX CUTHAIOB. BUABI HCITONMHUTENBHBIX
Ilenu corjacoBanusi | YCTPOICTB M TpeOOBaHMUS K UX BXOJHBIM curHanaMm. CoriiacoBaHue ¢ HOMOIIBIO JIETUTENS
CHTHAJIOB LISl HaNpsDKEHUs. 3aliuTa JMHUM [epeiadl CUTHAJIOB OT MOMEX. Y CUJIEHUE MOITHOCTH 10 OK 01-OK 09, TIK 2.1-2.2
IO IO CHHS curHanoB. CoriacoBanue ¢ nomoluisio auddepennuansHoro yeunurens. CmeieHue
YpOBHS CUTHaJIA. BeInpsimiieHne CUTHAJIOB NIEpEMEHHOT0 Toka. PuibTpaus BXOJHBIX
AATHHIOB 1 curHainos. [lorpemHocTy, BO3HUKAIOIIME B PE3YJIBTATE COITIACOBaHMsI CUTHAJIOB. [IpuMepsl
HCHOMHUTEIBHBIX | ) cyeroB MapaMeTpoB CXEM COTIIACOBAHHS CHTHAJIOB.
YCTPOHCTB K MHKPO-
YBM B Tom uMciIe MPAKTHYECKUX 3aHATHH 4
CocTaBieHHue pacuyeTHOM CXEMbI U CXEMbI 3aMEILCHHUSI. 4 OK 01-OK 09, 1K 2.1-2.2




[Tpumeprl pacuera ¢ 1oAOOPOM CTAaHJAPTHBIX 3HAUEHUM 3iIeMeHTOB. lcrosb3oBaHue
CHELMATU3UPOBAHHOIO IPOrPAMMHOr0 00ecreueHusl.

Tema 1.3.
TexHnoJoruu
NPOrpaMMHUPOBAHUST
YCTPOIiCTB
ylpaBJeHus

Conep:xxanue yueOHOIro MaTepuaJia

HaGop wuHCTpyMEHTOB Ui pa3pabOTKM MpOrpaMM MU IMPOrPaMMHPOBAHUS YCTPOMCTB
ynpasieHus. Cpena pazpabotku u otiagaku nporpamm AVRStudio. HavansHas HacTpoiika.
Coznanue npoekra. BBox mcxogHoro Ttekcra mnporpaMmbl. KoMmumsuus mporpaMmsl.
Ortnaaka nmporpaMMbl Ha BCTPOEHHOM cuMyJsiTope Mukpo-OBM. Cpena paspabotku IAR
Embedded Workbench. TekcroBeiii pemakrop Visual Studio Code wm mmaruuer yis
pazpabotrkun Ha mmiatdpopmax ARM, AVR, RISC-V, Extensa. Co3gaHue u HacTpoiKa
npoekTa. HaBuramusi mo TeKCTy NPOTrpaMMHOIO MOXYJIS, NOWUCK IO QaifylaM MpOeKTa.
[IpoBepka cuHTakcuca. ABToHONOJHEHHE Koja. Kommwisuus mnporpammsbl. 3anuck
nporpaMMbl B MUKpo-OBM. Cpena paspabotku ¢ rpadudeckum uHTEpdeiicom s
uHUIMan3anuu nepudepuitpix yerpoicts MXCube. Coznanue npoekra. Beidbop Mmukpo-
OBM. Hacrpoiika TaKTOBbIX YacTOT BHYTPEHHUX MOJyJIel, HAcCTpPOHKa CXEMBI
takTupoBanus. HacTpoiika (yHKIUN BBIBOJOB, HACTpOHKa PEKUMOB pabOTHI IMOPTOB,
uHTep(delicoB BBOAA-BbIBOMA, TaiiMepoB. Hactpoiika mpepsiBanuii. Hactpoiika npsimoro
JOCTyNa K naMsATh. ABTOMAaTHYECKas TE€Hepalusl TEeKCTa MporpaMMbl HWHULMAIMA3AIUU.
[IporpammupoBaHue JIOTHYECKUX KOTpoJuiepoB B cpeae CoDeSys.

10

OK 01-OK 09, TIK 2.1-2.2

B ToM uncie MNPaAKTUYICCKHUX 3aHATHH

18

CocraBieHne JIOTMYECKMX YpPaBHEHUH M DJJEKTPUUECKOHM CXEMbl JUIsl peanu3aliu
JIOTUYECKHX OIIEepaIuii.

Br16op MeToauku pacyeTra U ONTUMHU3ALNH.

Vcnonb30BaHue SKBUBAJIEHTHBIX NpeoOpa3oBaHUIl Ul  YHPOILEHHs IMPOrpaMMHOMN
peann3anyu.

Hcnonb30BaHue CHENMaIU3UPOBAHHOIO MPOTPAMMHOIO 0OECHedeHus Uil ONTHUMM3ALUU
JIOTUYECKUX BBIPAXKEHUH.

[TporpamMupoBanue apupMEeTHIECKUX OIeparii

JluHamuueckuil AMana3oH YUCIOBBIX JaHHBIX B LENbIX 4YHciax (co 3HaKoM U 0e3, C
¢uKcupoBaHHOM 3amsiATOi) M B Qopmare ¢ MmiaBaromiel 3amsToi. MacmrabupoBaHue
(mepexoa K OTHOCUTENBHBIM €IMHULIAaM) [T apu(MeTHYeCcKuX onepanuii ¢ GukcupoBaHHOM
3anaToi. Beibop ¢opmata M paspsAHOCTH JJIsi XpaHEHHs] TAHHBIX M JUIS BBIIOJHEHHS

OK 01-OK 09, TIK 2.1-2.2




onepauuii. Onepauun ymHoxxeHust u aeinenus Ha 2N. Kontponps nepenosnenus. Pacuer
BPEMEHU BBIITOJIHEHUS ONEpaLlAi.

Tema 1.4.
Oo0padoTka
aHAJIOTOBBIX

CUTHAJIOB

Conep:kanue y4eOHOro MaTepuaa

Omnpenenenne 4acToThl BbIOOPOK U paspsaHoctd ALl Ha ocHOBe XapakTepuUCTHK
o0pabaThIiBacMbIX CHUTHAJIOB M TPEeOOBAaHW K TOYHOCTH Pe3yibTaToB. Vcmonb3oBaHUe
TaliMEpOB-CUETYMKOB JIJIs1 YCTAHOBKH YacTOThI BEIOOPOK. Mcronp30BaHne MpsMOTo J10cTyna
K MaMSTH JJIs 3alMCH OTCYeTOB. Pacuér oObema m konmmvecTtBa Oy(depoB B maMsaTu Iis
xpaHeHus: AaHHbIX. [loBeimienne addextuBHON  paspsaHoctn ALl 3a  cuer
NepEIUCKPETU3ALIH. Pacuer CpEeIIHETO 3HAYEHUS CUTHAJIA. Brruucnenue
CPeIHEKBaIPAaTUYHOTO 3HAYCHUSI. AITOPUTM JUCKpeTHOro npeodpazoBanus Oypre. CaBur
¢da3pl curnana. OmnpeneneHue dYacToThl W (a3pl MEPUOTUYECKOTO curHaima. Duinbtp
cKonb3smiero cpeanero. bukBaapatueiii punbTp. Ounetp Kanmana. Pacuer mapamerpos
(GUIBTPOB C MOMOMIBIO CIIEHUATIBHOTO MTPOTPAMMHOTO 00€CTICUEHHUS.
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B TOoM 4nc/ie NpaKTHYECKUX 3aHATHI

18

WMunnuanu3anus aHaaoro-ugpoBoro npeodpasoBaTes

Bb160p MCTOYHMKA TaKTUPOBAHUS M HACTPOMKA JEIUTENS YacTOThl TAKTOBBIX UMITYJIBCOB.
Bxmouenne n kanmubOpoBka AIIIl. Hacrpoiika AIIIl B pexkume OAMHOYHBIX BBIOOPOK, B
peXUMe CKaHMPOBAHHUS IOCIEN0BaTENbHOCTH KaHanoB. HacTpoiika mocienoBaTenbHOCTH
KaHaJIOB Ul CKaHMpoBaHHWsA. Pacduer M HacTpoiika BpeMEHHM BBIOOPKM M 3allOMHUHAHMAL.
Br16op ucrtouyHuka 3amycka mpeoOpa3oBaHUs. YCTaHOBKA KOJMYECTBAa KaHAJIOB B OJIHOM
BbIOOpKe. Hactpoiika pexuMa CHHXpPOHM3allMM BbIOOPOK TpPYIIbl HapajiesbHO
paborarouux ALIIl. Hactpoiika mapameTpoB 3ampoca K YCTPOHCTBY IPSIMOTO JOCTyIa K
HaMsTH.

[TporpaMMupoBaHue anropuTMoB HUPPOBOH pumbTpauu

Beibop  onTHManbHOrO  adropuT™Ma  BBIUMCIEHMM  ans  uudpoBoro  GuibTpa.
[IpenBaputenbHoe MaciiTabupoBaHue curHanoB. Hamoxenue oxkonHbix ¢yHkuumii. Pacuer
ko3pduuueHtoB nudpoBoi  mnepenarouHoil  GyHkuum  ¢uiastpa. IlpeacraBnenue
nepeaaToyHoi (QyHKUMU B BUI€ OMKBAPaTHBIX MOIMHOMOB. ONTUMHU3AIIMSI BEIYUCICHHH 3a
CUET MCIIOJIb30BAHMs CIEIHAIbHBIX KOMaHJ IH(poBOi 00paboTKM curHainoB. Pacuer
BPEMEHH BBINIOJHEHUS AJITOPUTMOB.

OK 01-OK 09, TIK 2.1-2.2

Coaep:xxanue yueOHOIro MaTepuaJa
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Tema 1.5. TaiimepsI-
CYCTYMKH

Hasnauenne w mnpunmun ¢yakumonupoBanus. Hacrpoiika TtaktupoBanus. CyeTHBIN
peructp. Pexumbl cuera. Peructpsl cpaBHeHus U 3axBata. Bujpl COOBITHI TIPU COBMAIEHUU
CUETHOTO PErucTpa W perucrpa cpaBHeHUs. lMmynbcHbIE BBIXOABI, UX HACTpPOMKA.
Hacrtpoiika pexuma HW IapaMeTpoB HMIYJbCHOM Monayisiuud. Hactpolika 3ampocoB
IIPEPBIBAHUN

Hactpoiika 3ampocoB K YyCTpPOWCTBY MpsIMOro JOCTyNa K mnamaATth. Pexum 3axBara,
U3MEpEeHUE BPEMEHHOTO MHTEpBaja MexAy coObitusiMu. CHCTEMHBIH — TaiiMep.
PopMHUpPOBAHKUE BPEMEHHBIX HHTEPBAJIOB, NEPUOINYECKUNA BbI30B MOAIPOTrPAMM.

B ToM yncie NMPaAKTUYECKUX 3aHATHH

[Teproaryecknii BBI30B OAIIPOrPaMM C IIOMOILBIO TalilMepa-CYeTUnKa

Pacuer koaddunmenta peneHHs TaKTOBBIX HMITYJIbCOB. HacTpoiika MakCHMalbHOTO
3HAYEHUsl CYEeTHOro perucrpa. Ilpumepsl mnoamporpamMm oO0paOOTKM MpepbIBaHMS,
BO3HMKAIOILIETO IPY NIEPETIOJIHEHNH TalilMepa-CYETUHKaA.

Hactpoiika Taiimepa-cueT4rKa B peXUME UMITYJIbCHON MOy JIALIUN

Pacuer koaddunmenta peneHHs TaKTOBBIX HMITYJIbCOB. HacTpoiika MakCHMalbHOTO
3HAYEHUS] CYETHOI'O PErucTpa. AJTOPUTM LIMPOTHO-UMITYJIBCHOM MOLYJIALMH. AJITOPUTM
CUIMa-ZIeJIbTa MOIYJISIUUU JUIS IOBBIIICHHUsS TOYHOCTH M PACIIMPEHHs CIIEKTpa CUI'HAJIA
MOJZYJIATOPA. 3alUCh 3HAYEHUN MOIYJIUPYIOLIETO CUTHAJIA C MOMOILBIO NPEPHIBAHUI U C
ITOMOIIBIO TIPSIMOTO TOCTYyNa K NaMSATH.

CunxpoHu3zaius paboTsl IByX TaliMepOB-CUETUUKOB

Pacuer u ycranoBka ko3@uirieHTa JelieHns TaKTOBBIX HMITYJIbCOB, 00€CIEUMBAIOIIETO
HEo0X0IMMy0 yacToTy cueta. Hactpoiika pexxuma paboTsl Beayiero Taiimepa. Hactpoiika
pexuMa paboThl BEIOMOT0 TaliMepa. 3amyCcK CHHXPOHHOTO peKruMa paboThI.

Tema 1.6.
IIpoBoanbIe
uHTepdercol U
NMPOTOKOJIbI 00MeHa
JAHHBIMH

Conep:xxanue yueOHOro MaTepuasa

AcuHxpoHHBIN nocnenoBarenbHblil uHTEpdeiic UART. ®dusnveckas opranuzanus JIUHUH
nepenaun naHHbIX. Pekomenayemblie crangaptel RS-232 u RS-485. VcranoBka ckopoctu
oOmena. @opmat kajpa gaHHBIX. CHHXpOHHM3ALMS epelaTunKa ¥ IPUEeMHUKA. AnnapaTHas
Oydepmszanusa. OOpaboTka omuOOK Tpu mnpueme. PexuM  MHOTOIpPOIECCOPHOU
KOMMYHHKaIH. PaboTa B pexrmMe NOHWKEHHOTO YHEPronoTpeOIeHus.

[TocnenoBarenbHbIN acuMMeETpUUHbIN HHTEpdeiic [2C. DnexTprueckas opraHU3ais HUHBI
cBsizu. JlomycTHMbIE Harpy3kd Ha BbIBOJBI MUKpocxeM. AusroputMm obmeHa. OO6paboTka
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CHEIMAJIbHBIX TOJIeH Kaapa JaHHbIX. KOHKypeHIMs Ha LIMHE W aJIrOpUTM apOUTpaxa.
O6paboTka ommbok. PaboTa 1o npepriBaHUSM.

[TocnenoBarenbHbIi cHHXpOHHBIN HHTEpdetic SPI. duznueckas opraHu3anys KaHajua CBsI3H.
Bpemennsle auarpaMmbl curHanoB. Popmarsl nepenaBacMbIX JaHHbIX. Mcronb3oBaHue
IPSMOTO JIOCTyIA K aMATH s iepeayn 670ka TaHHbIX. [0y 1y niueKcHbIi 1 Ay TUIeKCHBIN
PEKUMBI.

OpnompoBogHoi uHTepdeiic 1-Wire. Opranm3zanusi MIHHBI CBSI3U. YPOBHU CHUTHAJIOB.
3ammTa OT TOMEX W NepeHanpsDKeHWi. AnroputM oOmeHa. Ilpumepsl yCcTpoOMCTB u
MIporpamm JJis CBSI3U C HUMHU

B TOoM unc/ie NpaKTHYECKUX 3aHATHI

AcuHXpOHHBIN TIocnenoBaTenbhbiil uHTepdeiic UART

Hactpoiika pexuma paGoThl ¢ IOMOUIbIO 3alMCH 3HAYEHUH B YINPABJISIONINE PETHCTPBI

UART. Hactpoiika pexxuma paboThI ¢ HCTIOJIb30BaHUEM MPOTrPaMMHBIX
OMONIMOTEK, TMPEIOCTABIAEMBIX  IPOU3BOJUTEIEM MuKpo-OBM.

Hcnonb3oBanue uuTepdeiica 1is oOMeHa NaHHBIMM C TEepPMUHAJIBHOW IpPOrpaMMoi Ha

NEPCOHAIIBHOM KOMIIBIOTEPE.

Unrepdeiic 12C

Hactpoiika pexuma paGoThl ¢ IMOMOUIbIO 3alMCH 3HAYEHUH B YINPABJISIONINE PETHCTPHI

uHTepdeiica. Hactpoiika pexxnma paboTsl ¢ HCIIOJIb30BAHUEM IIPOrPaMMHBIX
OMOIMOTEK, MPEAOCTaBISIEMBIX  IPOU3BOJUTENIEM MUKpo-OBM.

Hcnonb3oBanue uHTEpdeiica 1is oOMeHa AaHHBIMUA C MOJAYJISIMH JaTYMKOB, MOJAYJISMHU

HCIIOJTHUTEINIbHBIX YCTPOMCTB.

Wnrepdeiic SPI

Hactpoiika pexuma paGoThl ¢ MOMOUIBIO 3alMCH 3HAYEHUH B YIPABISIOLIUE PETUCTPHI

uHTepdeiica. Hactpoiika pexxnma paboTsl ¢ HCII0JIb30BaHNE IIPOrPaMMHBIX
OMOIMOTEK, MPEAOCTaBISIEMBIX  IPOU3BOJUTENIEM MuKpo-OBM.

Hcnonb3oBanue uHTEpdeiica ansi oOMeHa NaHHBIMH C MOAYISIMU Ja OIHONPOBOIHON

unrepdeiic 1-Wire

Hactpoiika pexxuMa paboThl ¢ MOMOIIbIO 3alIUCH 3HAUYEHUH B YIPABISIOLIME PETUCTPHI

untepderica. Hactpoiika pexxnuma paboTel ¢ HCTIOJIb30BAHUEM MPOrPAMMHBIX
OUOIMOTEK, MPEJOCTaBIIEMBIX  MPOMU3BOJIUTEIEM MuKpo-OBM.

10




Hcnonb3oBanue uHTEpdeiica i oOMeHa AAHHBIMA C MOJAYJISIMU JaTYUKOB, MOAYJISIMU
VCIIOJIHUTEJIBHBIX YCTPOUCTB. TYMKOB, MOAYJISIMU MCIIOJIHUTEIbHBIX YCTPONCTB.

Tema 8.
BbecnpoBoaubie
uHTepdeiichl

Conep:xxanue yueOHOIro MaTepuaJia

Wurtepodeiic 6ecnpooanoii cetu Wi-Fi. Mcropus crangapros IEEE 802.11. Mcnons3oBanue
B TMPOMBIIUIEHHOCTH. JlaTYMKH, WCIOJHUTENbHBIE W YIPABISIONINE YCTPOHCTBA C
HOJJICP)KKON OecrpoBOAHON ceTH. Pexxumbl pabOTHl. AJNTOPUTM HOJKIIOUEHHUS K CETH.
VYBenuuenue nanbHOCTH cBsizu. HectanmaptHbie pexumMbl. OTHOKpUCTaIbHbIE MUKPO-OBM
co BcrpoeHHoil mognepxkoir Wi-Fi. ITpumepsr npumenenus. [IporpaMmmuoe obecrieuenne
JUIs pa3paboTKU M OTJIAJIKU IPOTPAMM.

Hutepdeiic 6becipoBogHOl epcoHansHoM cetn Bluetooth. Mcropus crannapros Bluetooth.
Hcnonp30BaHWe B MPOMBIIUIEHHOCTH. JlaTYMKH, WCHOJHUTENbHBIEH YIPABISIOLINE
yCcTpoiicTBa ¢ moanepkkoi Bluetooth. Pexxumbl paboThl. ANTOPUTM MOJKIIFOUEHUS K CETH.
Bepcus ¢ auskum suepronorpedienrem Bluetooth Low Energy (BLE). OnHokpuctanbHbie
MUKpo-OBM co BerpoeHHo# mnojuepkkoit Bluetooth m BLE. Ilpumeps! nmpuMeHeHHS.
[TporpamMmmHoe obecrieueHue s pa3pad0TKU U OTIAJKH MPOTPaMM.

becnipoBoanbie wHTEpdEWch ¢ TOHMKEHHBIM »Hepronorpednenuem LoRa, ZigBee,
ShockBurst. bezonacnocts nHpOpMaMOHHOTO OOMEHa C MPUMEHEHHEM OeCTPOBOIHBIX
TEXHOJIOTH.

12

B ToM uncie MNPaAKTUYICCKHUX 3aHATHH

Hactpoiika pexxumoB paboTsl uaTepdeiica Wi-Fi

Hactpoiika pexuma paboThl C  HCHOJB30BAHMEM  IPOrPAaMMHBIX  OMOJIMOTEK,
IPEIOCTaBIIsAEMBIX POU3BOAUTENIEM MUKPO-OBM. Pexum Touku noctyna. Pexum paboueit
craHuuu. Mcnonp3oBaHue uHTepdeiica s oOMeHa NaHHBIMH C MOAYJISMU JAaTYUKOB,
MOJ1yJIIMH UCIIOJIHUTENBHBIX YCTPOMUCTB.

Hacrpoiika pexumoB pabotsl unTepdeiica Bluetooth

Hactpoiika pexxuma pa®oThl €  HMCHOJB30BAaHUEM  MPOTPaMMHBIX  OHMOJIMOTEK,
IIPEIOCTABIIEMBIX Mpou3BoAuTENEM MHUKpo-OBM. HacrTpolika B pexume BeoylIero H
BEJIOMOTO YycTpoiicTBa. Pexum Huszkoro sHepromorpedsnenus (BLE). Hcnonws3zoBanme
uHTepdeiica st oOMeHa JTaHHBIMU C MOJIYJISIMU JaTYMKOB, MOAYJISIMU HCHOJHUTEIbHBIX
YCTPOMCTB.

OK 01-OK 09, TIK 2.1-2.2

CamocToaTeIbHASA
pabdora

BrinosnHenue 3aganuii o NPOMAEHHBIM TEMAM

20
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KypcoBoii npoekr

[ToaroroBka KypcoBOTO IMPOEKTA

30

sk3amen mo MJIK.02.01 6
Bcero mo MJIK.02.01: 176
JIeKIIUM 84
NPAKTHYECKHE 3aHATHS 36
MJIK 02.02 IIporpaMMupoOBaHHe JJOTHYECKHX KOHTPOJLIIEPOB
Tema 2.1. OcHoBable | CopepaxaHue y4eOHOro MaTepHaJia
XaPaKTEePUCTUKHU TMousitue TIJIK
HPOJFI I(’)i;‘f;fl’zle;“’ X O6o61u<iHHa;[ cTpykTypHas cxema [1IJIK OK 01-OK 09, ITK 2.1-2.2
koutposuiepos (IIVIK) Pabounit uukn IIK 4
Bpems peakuuu cuctemMbl
Bpewmst 1 KOHTPOJIb BpeMEHN CKaHUPOBAHUS
PesxuM peaibHOr0 BpEMEHHU
Coaep:xxanue y4eOHOIro MaTepuasa
O6mmas nnpopmanus
TpeGoBanwms K 000PYIOBAHUIO U TECTAM
Tema 2.2. Beenenue B | SI3p1ku IporpaMMHPOBaHKs OK 01-OK 09, TIK 2.1-2.2
cranaapt MOK PyKOBOJCTBA IIOIB30BATENS 4
61131-3 Crenuduxanus cooOImeHui
IIpombIIIIEHHBIE CETH
IIporpaMmmupoBaHH€e C HEYETKOU JIOTUKOU
PykoBois1e NpuHIMIBI IPUMEHEHHMS M peanu3anui s3pikoB [JIK
Tema 2.3. Copepxanue yuyeOHOro MmarepuaJia
Hucrpymentankuas ABTOMaTH3UpOBaHHOE pabodee MecTo mporpamMmucta ITJIK 4 OKOI-0IKC09, TIK 2.1-2.2
cpeaa pa3padoTku
CucreMa UCTIOTHEHHUSI
MporpamMm
KOPTPOﬂﬂepb] IUTK OWEN 4 OK 01-OK 09, TIK 2.1-2.2
CeMeI/ICl"l_"[lj_ilKleleO- [UIK ONI
ITJIK EKF
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Tema 2.5.
IToan3oBaTeabCcKuid
uHTep(eiic

Coaep:xaHue yueOHOIro MaTepHuaJia

Wutepodeiic mporpammupoBanust OWEN
[Tanens MeHO

ITaHEIM MHCTPYMEHTOB

[Tanesnbs HHCTPYMEHTOB dMYJIILIUN
OnucaHue CTpOKU COCTOSHUS
Hutepdetic nmporpammupoBanust EKF
ITanens MeHIO

[Tanenn HHCTPYMEHTOB

[TaHesb HHCTPYMEHTOB AMYJISLIUU
Onucanue CTpOKU COCTOSHUS
WnTepdeiic mporpammupoBanus ONI
[Tanens meHIO

ITaHEM MHCTPYMEHTOB

[Tanesnb HHCTPYMEHTOB dMYJIALIUN
Onucanue CTpOKU COCTOSIHUS

OK 01-OK 09, IIK 2.1-2.2

Tema 2.6. I1anean
HHCTPYMEHTOB

Coaep:xxanue yueOHOro MaTepHuaJia

CranjapTHbI€ NTaHEIN HHCTPYMEHTOB
[TaHEeM MHCTPYMEHTOB MOJCIIMPOBAHUS

Y OKHO COCTOSTHUS

Jucnnen cocTosHus

ITaHETM MHCTPYMEHTOB NIPOTPaMMHUPOBAHUS

OK 01-OK 09, TIK 2.1-2.2

2.7. CTpOKH MEHIO

Coaep:xanue yueOHOIro MaTepuaJia

[Tporpammuas cpena OWEN Logic
[Tporpammuas cpena PROdesign
[Tporpammuas cpega ONI PLR Studio

OK 01-OK 09, TIK 2.1-2.2

Tema 2.8. [IpuHIMNIBI
pa3padoTKu
nporpamMm

Coaep:xanue yueOHOIro MaTepuaJia

[Tpumep pa3pabOTKH MPOrpaMMbl CUCTEMBI YIIPABIICHUS
ANTOpUTM ynpaBiIeHUS

ArnmnapaTHoe peleHre aBTOMaTHYeCKON CUCTEMBbI peryJIupOBaHuUs
biiok-cxeMa CTpyKTypbl yIpaBJIeHUs

OK 01-OK 09, TIK 2.1-2.2

Coaep:xanue yueOHOIro MaTepuaJia

OK 01-OK 09, TIK 2.1-2.2
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Tema 2.9. MeToabl

¢popmannzoBannoro | Metosl hopmanuzanum alropuTMOB 4
NoAX0Ja K pa3padorke | CHHTE3 MHOTOTaKTHBIX CXEM Ha OCHOBE Ta0JIMII IEPEXO/I0B
NporpamMmm
Conep:xkaHue yueOHOIro MaTepuaJa
Tema 2.10. Imyasiust Apapis maTanus OK 01-OK 09, [TK 2.1-2.2
(GyHKUMOHUPOBAHUS 2
BrimosnHeHne onepaTHBHBIX TECTOB MPOrPaMM
NPOrpaMmblI
JIOKyMEHTHPOBaHKE TPOrPaMMBI
MpakTiaeckne [TporpammupoBanue B cpeae OWEN Loglc OK 01_OK 09, [TK 2.1-2.2
[TporpammupoBanue B cpeae PLRstudio 65
3aHATHSA i
[TporpammupoBanue B cpene PROdesign
CamocrosiTe/ibHast padoTa 10
JAudppepeHuupoBaHHbIN 3a4eT 2
Bcero nmo MJIK 02.02 115
JIEKINHT 40
NPaKTHYECKHE 3aHATHS 65
YuyeOHas npakTHKa 72
Buasbi pador:
Pacuer napamMeTpoB ueneffl corjiaCoBaHHusA CUIHaJIOB
[IporpammMupoBaHue JOTHUECKUX OTIEpALIUIA
[TporpamMmmupoBanue apuMETHUECKUX OTepaIInii
Nunnmanuzaius anajaoro-mugpoBoro npeodpasoparess 72

[TporpamMupoBaHue alropuTMOB LUPPOBOH GHIBTPALIUH
Hacrpoiika Taiimepa-c4eT4rKa B peKUMe UMITYJTLCHON MOIYJISIIUN
Hacrpoiika pexxumoB paboTel uaTepdeiica Bluetooth
CocTaBieHne IporpaMM 10 33JJaHHOMY JITOPUTMY

IIpousBoaACTBEHHAS NMPAKTHKA

Buasl pador:

IpOBE/IEHUE UCIIBITAaHMsI, IPOOHOTO MycKa U HaJlaJAKK 000py10BaHUs MO HA0JII0IEHUEM TIEpCOHANa;
MIPOBEJICHUE HCIBITaHUS, MPOOHOIO MyCcKa M HaJaJKU MyCKOPEryJupyroueil anmnaparypsl (pyOMIbHUKH, MMaKETHbIE
BBIKJIFOYATEJIH, KOHTPOJUIEPbI, MATHUTHBIE ITyCKATEIIH, pesie) Mo HalJII0IeHHEeM IePCOHAa;
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IIPOBEJICHUE UCIIBITAHUSI, IPOOHOrO MyCKa U HAJAAKU 3JIEKTPOJBUTraTesed (IOCTOSHHOTO U IEPEMEHHOIO TOKA) O]
HaOJII0IeHUEM [1EPCOHAIA;

BBINOJIHEHHE PA0OT IO TEXHUYECKOM HKCIUTyaTallil OCBETUTENBHBIX 3JICKTPOYCTaHOBOK;

BBINOJIHEHHE PA0OT IO TEXHUUECKOM IKCIUTyaTalluK BUTaTelIeH;

3aI10JIHEHUE TEXHUYECKOM JTOKYMEHTALNH,

JK3aMeH 0 MOAYJII0

6

Bcero

405

HpI/I peam3anu HpO(l)CCCI/IOHaJ'II)HOFO MOAYJIA OPraHrU3yCTCA MPaKTUYECKasd IMOATOTOBKA ITYTEM IPOBEACHU A ITIPAKTUUICCKUX 33H$1TI/II>1, nmpeayCcMaTpuBarOnux y4yacTuc

00y4arOIIUXCS B BBIMOJHEHHH OTICIBHBIX JIEMEHTOB Pa0OT, CBSI3aHHBIX ¢ OyiyIne# mpodeccuoHanboi aesrensHocThio (101 yac), a Takke ydueOHoi (72 yaca)

MIPAKTUKHU ¥ MPOU3BOACTBEHHOU MPAKTHKH (36 4acoB).

[Ipu npoBeaeHNN MPOU3BOICTBEHHONM MPAKTHKH (10 TPOMUITIO CHENUAIBHOCTH) OpraHu3yeTcs MPAKTHYECKasl MOJITOTOBKA IMyTeM HETIOCPEICTBEHHOTO BBIMTOJIHEHHS

00yYaroIMMHCS ONIPEACTICHHBIX BUAOB paboT, CBI3aHHBIX C OyAylIeH mpodheCcCHOHANBHON AEATEIbHOCTHIO.
[TpakTHYeckas MoAroTOBKa MPH U3YYEHHH MPOHECCHOHATBHOTO MOIYJIISI PealTu3yeTcs:
- HEMTOCPEACTBEHHO B KOJUIEKE (MPaKTUIECKHE U TAOOPATOPHBIE 3aHATHS, yieOHas MPaKTHKa);

- B OpTaHU3alllH, OCYHIECTBISIONICH IesTETLHOCTD IO MPO(UITI0 COOTBETCTBYIONIECH 00pa30BaTeIbHON MPOorpaMMbl (TpodUIIbHASE OpraHU3alysl), Ha OCHOBAaHHU

JIOTOBOPA, 3aKIIF0YaeMOT0 MKy 00pa30BaTeIbHON OpraHu3auei u npopuIbHON opraHu3auen (IpON3BOICTBEHHAS TPAKTHKA).
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3. YcaoBus peanu3anuu NporpaMmMsl NpoheccCHOHATBHOT0 MOIYJIA

3.1. Jlns peanuzanuu mOporpamMmbl Mpo(hecCHOHATBHOTO MOJYJsl IMperycMoTpeHa JabopaTopus
ABTOMATHU3MPOBAHHBIX HHPOPMAITMOHHBIX CUCTEM, OCHAIIICHHAS

o0opynoBaHNeM:
- IOCAJI0YHbIE MECTA 10 KOJIMUYECTBY O0YyUarOIUXCS;
- pabouee MecTO IpenogaBaTes;
- KOMIUIEKT y4eOHO-METOANYECKON JOKYMEHTALUH;
- COOPHHUK MPAKTUYECKHUX U Ja00paTOPHBIX padoT.

TeXHUYECKHMHU CPeICTBAMM 00y4YeHUsI:
- IEpCOHAJIbHBIE KOMITBIOTEPHI C TPOTPAMMHBIM 00€CTICUEHHEM;
- LCD skpasn;
- IPUHTED;

- CTEH] C IPOrpaMMHUPYEMBIM JIOTUYECKUM PEIE;
- uHTep(PeiicHOe YCTPOHUCTBO
- IPOTrPaMMHUPYEMBIE JIOTUYECKHUE peJie.

NPOrpaMMHBIMH CPeACTBAMM:

— omepanuonHas cucrema Windows XP;

— Microsoft Office 365;

— HHTErpupOBaHHbIE PUIOKEHUS Ui paboThl B UHTEpHETE;

— OwenLogic — cpena nporpaMMHUPOBAHHUS ISl CO3/IaHHS AITOPUTMOB PaOOThI TPOTPAMMHPYEMBIX
peue;

— ONI PLR Studio - nporpammuoe obecrieuenne ONI st pa3paOoTKu U OTIAIKU TPHKIATHBIX
nporpamm aiis gorudeckux peae ONI PLR-S u nporpamMmmupyemsbIx JIOTHYECKUX KOHTPOJLIEPOB;

— PROdesign - nmporpamMmHoe obecriedeHue i pa3padoTKH U OTJIAJKHA aJITOPUTMOB YIIPABICHHUS
nporpammupyemsix perne PRO-Relay EKF PROxima.

3.2. CnennaJibHbIe YCI0BHS PeaiM3alui NPOrpaMMbl NPo¢)ecCHOHATBHOI0 MOIYJIA:
OOyyaromuecs C OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbSl OOECIE€UEHbl MEYaTHBIMH U
3JIEKTPOHHBIMU  00pa30BaTeNbHBIMU pecypcamMu (IIporpamMmbl, Y4eOHMKH, y4deOHble Mocoous,
MaTepuabl Ui CaMOCTOATEIbHON paboThl U T.11.) B popMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX
3JI0POBbSI U BOCIIPUATHUS HHPOPMALIUH:

OJ1A IUY C HaAPYUEHUAMU 3PEHUA.

- B Ie4YaTHON (opMe yBEIIMUEHHBIM HIPUPTOM;

- B (hpopme 37eKTPOHHOTO IOKYMEHTA;

- B (hopme aynnodaiina;

- B neyaTHo# (opMe Ha si3bike bpaiins;

0J14 TUY ¢ HAPYULEHUAMU CTYXA:

- B IeyaTtHo (opme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;

0715 IUY C HaApYUWEeHUAMU ONOPHO-08USAMENbHO20 ANNapama:

- B IEYaTHOHM opme;

- B (hOopMe 3IEKTPOHHOIO JOKYMEHTA;

- B (hopme aynuodaiina;

0N Uy C HEePEHO-NCUXUYeCKUMU Hapyuienusmy (pacCTpoOMCTBAa ayTUCTUYECKOrO CIEKTpa,
HapyLIEHMs] ICUXUYECKOTO PA3BUTHUS) UCIOJIB3YETCSI TEKCT ¢ WUIFOCTPALMSAMU, MYJIbTUMEIUIHbIE
MaTepHalbl.
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3.3. UuopmanuoHHOe 00ecniedeHHe Peain3aliu MPOrpaMMbl

Jns  peanuzanuu IporpaMmbl  OnOIMoTedHbI (OHI 00pa30oBaTENbHOM OpraHu3alud HMEeT
NeYaTHBIC W/MITU 3JIEKTPOHHBIE 00pa3oBaTesibHbIe M MH()OPMAIIMOHHBIE PECYPChI, PEKOMEHIyEMbIe
U1l UCTIOJIb30BaHUs B 00pa30BaTEIbHOM IIPOLIECCE.

3.3.1. IleyaTHbIe U3AAHNSA
1. Anomnonckuii, C. M. Diekrpuyeckue ammapartbl ympasieHuss u apromatukun [ C. M.
Amnomnonckuit, 0. B. Kyknes, B. 5. ®ponoB. — 4-e uszn., crep. — Cankr-IlerepOypr

Jlans, 2024. — 256 c. — ISBN 978-5-507-48882-7. — Tekcr : aaekTpoHHBIH [/
Jlanp ANEKTPOHHO-OMOIMOTeUHAS cUcTeMa. — URL:
https://e.lanbook.com/book/365852

2. HWpanoB B.H. IlporpammupoBaHHE JIOTHYECKHUX KOHTPOJUICPOB. YueOHoe mocodoue. — M.

COJIOH-IIpecc, 2021. — 356 c. ISBN 978-5-91359-404-4

3.3.3. lonoJHUTEIbHbIE HCTOYHUKH

1. Ilexosuos, B. II. CnopaBoyHoe mocoOue Mo 3IEKTPOOOOPYIOBAHHMIO M JIIEKTPOCHAOKEHHIO
[DneKTpOHHEIH pecypc]: I CTYASHTOB YUPESKICHUH cpeTHero MPpo(dhecCHOHATLHOTO 00pa3oBaHus /
B.II. IllexoBuos; Pen. B.C. Ky3ukoB, A.B. Peigkuii. - 3-¢ uzn. - M.: ®opym: UHOPA-M, 2017. -
136¢. - (Cpennee npodeccuonansHoe odpazoBanue). - ISBN 978-5-91134-923-3. Baemnuii pecypc:
OBC ZNANIUM.COM. DnekrpoHHas Bepcus. JlocTyn 1o JIOTHHY U apOJIkO.

Peanuzanus mnporpaMmbl HpOQEeCcCHOHATBHOIO MOAYJIA OOECIeYrBaeTcs JJOCTYIOM KakJ0ro
oOyuatoierocsi k 0a3am JaHHbIX U OMOIMOTEYHBIM (oHIaM, (POPMUPYEMBIM IO IMOJTHOMY HEPEUHIO
pa3zenoB MOLYJIS.

Bo Bpemsi caMocCTOSTENbHOM MOATOTOBKM OOywaromyecs OOeCHeunBaloTCsl JIOCTYIIOM K CETH
WHuTepHeT M »IeKTpOHHON uH(pOpMannoHHO-oOpa3oBarenbHoil cpeae (DMOC) VYHuuBepcutera
«JlyoHay.
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4. KoHTpOJIb ¥ OLIeHKA Pe3yJIbTATOB 0CBOEHUS AU CHUILIMHBI

Koa u HaumeHoBaHue
npo¢ecCHOHAIBHBIX M 00LIHX
KoOMIleTeHI Ui, popMupyeMbIX

B paMKax MOAY.Jisl

Kpurtepun onenkn

MeToabl OIEHKH

[IK 2.1. Ocy1iecTBasiTh
PEMOHT, HAJIAJKy |
o0cy)KMBaHUE
ANEKTPUUYECKOTO H
ANEKTPOMEXAHUYECKOTO
000pyI0BaHUS;

[1IK 2.2. IIporpamMmMupoBaTh
ANEKTPUUYECKOE U
ANEKTPOMEXAHUYECKOE
o0opyToBaHuE C
aBTOMATU3HPOBAHHBIMU
CUCTEMaMH yTIPaBJICHUS;

- pa3pabarbiBaTh  KOMILIEKC
HampaBJICHHBIX HA CO3/IaHHE TPOM3BOJICTBEHHBIX
miaHoB  (3amanuii), I[P, ompenmensarp, kakoe
obopymoBanue OyaeT BBEACHO B OKCIUIyaTaluio, ¢
MTOMOIIIBIO KaKHUX pecypcos, B KaKou
MOCJICZIOBATEIILHOCTH U B KAKHE CPOKH,

- NPOTHO3 3KCIUTyaTallMd  3JICKTPUYECKOTO H
ANEKTPOMEXAHUICCKOTO 000PYIOBAHUS C TEXHUICCKON
U DKOHOMHUYECKOH TOYKH 3pPCHHS, a TaKXKe YyueT
MokazaTeleii W KOHTPOJb 32  HCIOJHEHHUEM
HAMEUCHHBIX TUIAHOB, aMOPTH3AIUsI 000PY/IOBAHUS;

- 3aIIOJHATh MapIIPyTHO-TEXHOJIOTHIECKYIO
JOKYMEHTAIIUIO HAa HKCIUTyaTaluilo U 00CITy)KHBaHUE
0TpPacIeBOTO AIEKTPUIECKOTO u
IEKTPOMEXAHUYECKOT0 000y IOBAHHUS;

- 3aIOJTHSTh OTYCTHYIO JIOKYMCHTAIIHIO;

MEpOIPUATHH,

- paboTaTh C HOPMATUBHOW JOKYMEHTAIUeH
OTpaciu;
- JUAarHOCTHUPOBATh  TEXHUYECKOE  COCTOSIHUE

000pyI0BaHUS U CPENICTB 3aLIUTHl HA COOTBETCTBHUE €I0
TpeOOBaHUAM TEXHUKH O€3011aCHOCTH;
- 0(pOpMIISITh JOKYMEHTAIIMIO [0 OXpaHe TPyAa U

TEXHUKE O€30MacCHOCTH, MPOBOJIUTH HHCTPYKTaX
COTPYAHHUKOB;
- IPOBOJUTH aTTECTALlMI0O M  CEPTHUPHUKAIMIO

pabourx MecT U MIPOU3BOJCTBEHHOT0 000PYA0BaHUS Ha
COOTBETCTBHE TPEOOBAHUSAM OXpaHbl TPYJa U T.IL;

JKCIIEPTHOE
HaOJII0IEHUE 3a
IIPOLIECCOM
BBITTOJTHEHHS
MPAKTUICCKUX
pabor;
OIlEHKA
BEITIOJIHEHHBIX
pabor;
JK3aMeH

OI.[CHO‘-IHBIG cpeacTBa il MpPOBCACHUA TCKYHICTO KOHTPOJIA YCIIEBACMOCTH H HpOMC)KyTO‘IHOﬁ
aTTeCTalluy 11O JUCHUIIIIMHE MTPCACTAaBJICHEI B (1)OH)IaX OIICHOYHBIX CPEACTB.
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