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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

LenssMu OCBOEHUS AUCIUILIUHBI (MOJTYJIS) SIBIISIFOTCSI:

- pa3paboTKa CreualbHOTO MPOrPaMMHOT0 OOECTICUeHHs sl pEIIeHHs 3a/1a4
IIPOCKTUPOBAHUSI CUCTEM, KOHCTPYMPOBAaHUS MEXAHMYECKHMX M MEXaTPOHHBIX
MOJyJIeH, yTIipaBieHus U 00paboTKu HHPOPMAIIIH;

- pa3paboTka MNPOrpaMMHOIO oOOecleyYeHusl [JIsi MPOBEACHHUS OIBITOB H
HKCIIEPUMEHTOB C CEPBONPUBOJAMHU, MEXATPOHHBIMU U JIEKTPOHHBIMU MOIYJISIMU
poOOTOB ¥ pOOOTOTEXHUUECKUMH CHCTEMaMU;

- ydyacThe B TPOrpaMMHUpPOBAHHMM, OTJAJKE, PETYJIUPOBKE, HACTPOUKE
MEXATPOHHBIX M POOOTOTEXHHMYECKHX CHCTEM M HUX IMOJICHUCTEM B IpPOLECCE HX
AKCILTYaTALMH.

3agayamMu AUCHUILIMHBI (MOIYJIs1) SIBJISTFOTCS

- OBJAQJACHME  HABBIKAMHM  IPOIrPAMMHUPOBAHMS  MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX KOMILJIEKCOB;

- (opmupoBaHMEe  MNpEACTAaBIEHUH y  CTYIEHTOB O  BapuaHTax
COBEPILIECHCTBOBAHHUS IPOrPAMMHOIO YIPABJICHUS MEXaTPOHHBIX U
POOOTOTEXHUYECKUX KOMILJIEKCOB.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIINHE (MOIYIIIO).

[lepeuenp (GopMupyeMBIX pPeE3yJbTaTOB OCBOCHHUS  0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

IMK-2 - CnocobeH mpou3BOIUTh KOMIUIEKCHYIO HACTPOMKY MEXaTPOHHBIX U
pOOOTOTEXHUYECKUX  CHCTEM,  MCIONb3ys  IporpaMMHOe  oOecriedeHue
KOTOPOJIJIEPOB U ynpasisitominx 9BM, UX cuctem ynpaBieHUs ;

YK-2 - Cnocoben ompenensTh Kpyr 3aJad B paMKaxX MOCTABJICHHOW €M U
BbIOMpaTh ONTUMAJbHBIE CHOCOOBI HX PpEUICHMs, MCXOIsi U3 JAEeUCTBYIOIIMX
MIPaBOBBIX HOPM, UMEIOIIUXCS PECYPCOB U OTPAaHUYECHHM.

OOyduenue 1o AMCHUIUIMHE (MOIYJIO) WpEANojaraer, 4YTo IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

3HaTh:

- CIocoObl KOMIUIEKCHOM HACTPOMKH MEXaTPOHHBIX M POOOTOTEXHUYECKUX
CUCTEM, HCMOJb3ysl MPOrpaMMHOE OOecreyeHHe KOTOPOJIJIEPOB M YNPABIISIOUINX
OBM, ux cucrem yrpasJICHUS;

- Kpyr 3aJad B paMKaX IIOCTaBJICHHOW LETM M BBIOMpATh ONTHUMAJIbHbBIE
CHOCOOBI UX PEIICHUs, UCXOJs M3 JIEUCTBYIOLIMX IMPABOBBIX HOPM, MMEIOLIUXCS
PECYPCOB U OTPAHUYCHUMN.



YMmern:

- IIPOU3BOJIUTH KOMILIEKCHYO HACTPOUKY MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX CHUCTEM, UCIIONB3YS MIPOTPpaMMHOE oOecrieueHue
KOTOPOJUIEPOB U yrpaBiisitomnx IBM, UX cucTeM yIpaBiIeHUS;

- ONpEeNeNsATh KPYyr 3ajJady B paMKax IOCTaBJICHHOW II€JIM W BBIOUPaTh
OIITUMAJILHBIC CHOCO6BI nux peH_IeHI/ISI, NCXOoas1 U3 I[efICTBYIOﬂll/IX HpaBOBBIX HOpM,
MMEIOIIUXCSl PECYPCOB U OrPaHUYECHUM.

Baagers:

- HaBBIKAMHM KOMIUIEKCHOM HACTPOMKU MEXATPOHHBIX M POOOTOTEXHUUYECKUX
CUCTEM, HCIIOJb3Ysl MPOrpaMMHOE OOecleyeHHuEe KOTOPOJIEPOB W YNPABISIOMIUX
OBM, ux cucrem yrpaBJICHUS;

- HaBBIKAMH BBIOOpA ONTHUMAJIBHBIX CHOCOOOB pEIICHUS, HUCXOAs U3
JICVCTBYIOIIUX MTPABOBBIX HOPM, UMEIOIIIUXCS PECYPCOB U OTPAaHUYECHUM.

3. O6beM AUCIUTIIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6mass TPyAOEMKOCTh JUCHUIUIMHBI (Momayisi) coctaBiser 7 3.e. (252
aKaJeMU4YecKuxX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOydJammmxcs ¢ MeJarorM4YeCKUMH  padOTHUKaAMU U (WIM)  JIHIAMH,
MIPUBJICKAEMBIMHU K peaTu3aiii 00pa30BaTEIbHON MPOTPAMMBbI Ha MHBIX YCIIOBHSIX,
P MIPOBEJICHUHN yUEeOHBIX 3aHITHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHITHI Cemectp
Bcero

Ne2 | Ne3

KonrakTHas paboTa Ipu npoBeleHHH YUeOHBIX 3aHATHI (BCero): 128 | 48 80
B toMm umncne:

3aHATHSA JIEKIHOHHOTO THIIA 48 16 32

3aHATHSI CEMUHAPCKOTO THIIA 80 32 48

3.3. O0peM pucUMIUIMHBI (MOAYJsl) B (popMe camMoOCTOSATEIbHOM padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaroIuxcs ¢
NeAarorndecKuMu pabOTHUKAMH U (W) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
oOpa3oBaTeNbHOM  NpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, TIPU  IPOBEICHUU
MPOMEKYTOUHOM aTTecTalnu cocTaBisieT 124 akageMuyeckux daca (0OB).

3.4. Ilpu o0yyeHuu 1Mo MHAUBUIYAIBHOMY y4€OHOMY IJIaHYy, B TOM YHCIIE TIPU
YCKOPEHHOM OOy4Y€HHH, 00bEM AMCLUMIUIMHBI (MOJIYJIS) MOXET OBITh peajnu30BaH



MOJIHOCTBIO B (hOpPME CaMOCTOATEIbHOU paboThl 0Oydarommxcs, a Takxke B opme

KOHTAKTHOM paboThl OOy4YarOlIUXCA C TMEJArorn4yecCKuMU paOOTHUKaAMU U (WJIH)
JMIIAMH, TIPUBIIEKAEMBIMHU K peanu3alii 00pa3oBaTEIbHON MpOTrpaMMbl Ha MHBIX

YCIOBUAX, ITPU ITPOBCACHUU HpOMe)KYTOIIHOﬁ aTTCCTaluu.

4. ConepxaHue JUCUUTUIAHBI (MOIYJIA).

4.1. 3aHsaTHs JIEKIIMOHHOTO THUIIA.

I'J[\J/'QI'I Tematuka JICKITMOHHBIX 3aHATUH / KpaTKO€ COACPKaHUC

1 O630p SI3BIKOB IIPOTPAMMHUPOBHUS I MCXATPOHHBIX U pO6OTOTeXHI/IquKI/IX CHUCTEM.
PaccMarpuBaeMble BOIIPOCHL:
- I3BIKK IPOTPaMMHUPOBAHHS MEXaTPOHHBIX H POOOTOTEXHUIECKUX CUCTEM;
- IpUMepHI HAIMCAHKS TPOrPaMM;
- 0COOCHHOCTH IIPOTPaMMHUPOBAHUS MEXaTPOHHBIX M POOOTOTEXHMYECKUX CHCTEM.

2 |C++ B MexarpoHuke u podoroexuuke (Arduino/STM32).
PaccamaTpuBaeMble BOIIPOCHI:
- OCHOBHBIE TPOTPAMMHBIEC KOHCTPYKIIHH;
- OMOJIMOTEKH;
- cpeabl pa3paboToK.

3 |[Tomp3oBaTenbckue GYHKIUH IS YIIPABICHUS! CEPBOIPHBOIOM
PaccmarpuBaeMble BOIIPOCHL:
- KOHCTPYKIIUH CEPBONPUBOIOB
- YIpaBICHUE CEPBOIIPUBOIOM C TIOMOIBI0 GHOITHOTEKH
- o0mIrie cBeieHus Mo GyHKIUU
- IPOTPaMMHUPOBAHHUE C MOMOIIBIO HYHKIIHT
- yIpaBJIeHUE CEepBOIIPUBOJIOM Oe3 OHOIMOTeKH

4 |Ob6paboTKa CUTHATIOB KHOIKH (JaTUMKa)
PaccmarpuBaemble BOIPOCHL:
- crtocoOBI TTOIaBIICHUS Ipede3ra
- IpIMEHEHHE CII0COO0B MOJIaBIeHHUs apebesra

5 |MHoro3ana4HocTh
PaccmarpuBaeMbie BOIIPOCHL:
- 0011IMe CBEIEHHS TIPO «BPEMS» B IPOTPaMMHUPOBAHNE
- CO3JIaHMEe MApaAIJIETHOCTH B IPOrpamMme
- TaliMephl

6 |[HupoTHO-UMITyJIbCHAST MOAYJISALIUS
PaccmarpuBaeMbie BOIIPOCHL:
- BUJIBI MOJYJISILIUYM CHTHAJIOB
- npuMeHenue MM
- IPOrpaMMHO€ yIpaBieHue ¢ nomouisto 1HIMM

7 |IllaroBble nBUTaTEIN

PaccmarpuBaemble BOIPOCHI:

- BUJBI IIATOBBIX JIBUTATENCH

- MOJIKITIOYEHNE [IaroBBIX ABUTaTeIIeH

- YOpaBJI€HHE YHUIIOJISIPHBIM IIarOBBIM JIBUTATEIIEM

- yIipaBJICHUEC 6I/IHOJ'[HpHI:IM IaroBbIM JIBUI'aTCJICM




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

Maccusrnl

PaCCManI/IBaeMLIe BOIIPOCHI:

- 06HII/Ie CBCACHUS PO MAaCCHUBbBI

- IpUMEPbI HPUMCHCHNA MaCCUBOB

- IpOTrpaMMHUPOBAHHUE C ITOMOIIbIO MAaCCUBOB

MHOKeCTBEHHBIH BBIOOP

PaccMaTpuBaeMblie BOIPOCH:

- 06H_[I/IC CBCICHHA O KOHCYHBIX aBTOMAaTax

- MPOTpaMMHPOBAHHUE C TIOMOIIHI0 MHOKECTBEHHOTO BEIOOpa

10

[IpepriBanus

PaCCManI/IBaeMI:Ie BOIPOCHI:

- o01ue cBeIeHHs O TIPEPBHIBAHUSX

- IpUMepHI IPUMEHEHUsI TPepPhIBaHUM

- IPOrpaMMHUPOBAHUE C IOMOIIBIO IIPEPLIBAHUN

11

OOBEKTHO-OpPUEHTHUPOBAHHOE ITporpaMMupoBanue Ha C++.

PaCCManI/IBaCMLIe BOIIPOCHI:

- anemeHTHI OOII;

- OCHOBHBIC ITOHATHA (a6CTpaKLII/I$I, JCKOMIIO3HUIIHA, O6I>GKTBI, KJIaCChbl, NHKAIICYJIALNA, HOJ'II/IMOpq)I/ISM);
- OTHOIICHUA MEXKIY KJIacCaMu.

12

Python B Mexatponuke u pobotorexuuke (Raspberry Pi).
PaccmarpuBaeMble BOIPOCHL:

- OCHOBHBIE IIPOIPaMMHBIE KOHCTPYKLIUH;

- MOYJIH;

- cpelnsl pa3paboTOK MPOTPAMM.

13

OO0BeKTHO-OPUEHTUPOBAHHOE MTporpaMmMupoBanue Ha Python.

PaccmarpuBaeMbie BOIPOCHT:

- aniemeHTsl OOII;

- OCHOBHbIC TOHSTHS (aOCTPaKIHS, JCKOMIIO3HIINS, O00BEKTHI, KIIACCHI, HHKAIICYJISIHS, TIOTUMOP(HU3M);
- OTHOILICHHS MEXy KJIacCaMHu.

14

S3pik nporpammupoBanns KRL u ITJIK. Beenenne
PaccmaTpuBaemble BOTIPOCHI:

- MPOTpaMMHBIC KOHCTPYKIIMH S3BIKOB cTaHgapTa MOK 61131-3;
- IpOrpaMMHpOBaHUE JBIKCHUH pabodero opraHa;

- YCIIOBHBII ONepaTop M ONepaTop MHOKECTBEHHOTO BBIOOpa

15

SA3pik nporpammupoBanns KRL u TTIK.
PaccmarpuBaemble BOIPOCHL:

- LUKJIBI ¥ O)KHUJIAHNS;

- BXOJIBI ¥ BBIXOJIBI CUCTEMBI yripaBieHuss KRC4;
- NOJIIPOrpaMMbl, QYHKIUK U ITPEPbIBAHMUSL;

- coO0IeH s, TaliMepBbl, (haary.

16

SA3bik mporpammupoBanus Rapid u [1JIK. Benenue
PaccmaTpuBaemble BOIIPOCHI:

- IPOrpaMMHBIE KOHCTPYKIIMH s13bIKOB cTaHnapra MOK 61131-3;
- IPOrpaMMHUpPOBaHUE JIBIKEHUI pabodero oprasa;

- YCIIOBHBII ONepaTop U ONepaTop MHOKECTBEHHOTO BHIOOPA.

17

S3p1k nporpammupoBanus Rapid u ITJIK.
PaccmarpuBaemble BOIPOCHI:

- IUKJIBI ¥ OJKHUJIaHHUS;

- BXOJBI ¥ BBIXOJIbI cucTeMbl ynpanieHus IRCS;

- OJNIPOTrpaMMBbl, (QyHKIIMH U ITPEPHIBAHMS;




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- coo0meHus, TaiiMepsbl, (aary.

18

BBOI[ B OKCILIyaTalluto pO6OTI/I3I/IpOBaHHBIX SAYCCK
PaccmaTpuBaemble BOIIPOCHI:

- FOCTUPOBKa po00Ta;

- KamuOpPOBKA MHCTPYMEHTA;

- KamuOpoBKa 0a3bl;

- HACTpO¥iKa mepuepruitHoro 000pPyIOBaHUS.

19 |CnocoOb1 00y4eHwHs MPOMBIIIIIEHHOTO po0oTa
PaCCManI/IBaeMLIe BOIPOCHI:
- o0yuenue «playback»;
- 00yueHue «teach-iny,
- CUMY AU pa60TLI pO6OTI/I3I/IpOBaHHOﬁ STYEHKU B rpa(bnquKoﬁ cpene pa3pa60TKM.

20 |[IporpammupoBaHue pOOOTHU3UPOBAHHOM CBAPOYHOU SUCHKH.
PaCCManI/IBaCMLIe BOIIPOCHI:
- 0030p YCTPOHCTB, MOJKITFOYAEMBIX K IPOMBIIIIICHHOMY POOOTY;
- 0030p BHIOB CBapKH;
- CO3JaHnC TPOrpaMMBbl U1 CBAPKH I/IS,HGJII/II;‘I.

21 |IIporpammupoBaHHE IPOMBIIICHHOTO poboTa i Pppe3epoBaHums.
PaccmarpuBaeMble BOIIPOCHL:
- 0030p yCTpOICTB, MOAKIIIOYAEMBIX K TPOMBIIUIEHHOMY POOOTY;
- 0030p TexHOJIOTHiT (hpe3epoBaHUs;
- CO3JaHnC TPOrpaMMBbl.

22 |[IporpaMMupoOBaHHUE MPOMBIIILIEHHOTO poOOTA JISI MAJUICTUPOBAHHUS.
PaCCManI/IBaCMLIe BOIIPOCHI:
- 0030p YCTPOHCTB, MOJKITFOYAEMBIX K IPOMEIIIIICHHOMY POOOTY;
- 0030p TEXHOJIOTHH CKIaJUPOABHHUS;
- CO37]aHuE IPOrpaMMBbl.

23 |[IporpammupoBaHUE MPOMBIIIEHHOTO poOOTa JIJIsl HAHECEHUSI TePMETHKA/KIIesl.
PaccmarpuBaembie BOIIPOCHL:
- 0030p YCTPOHCTB, MOJKITFOYAEMBIX K IPOMBIIIICHHOMY POOOTY;
- 0630p TEXHOJIOTUH HAaHECEHUE FGpMeTHKa/KHCﬂ;
- CO3JaHnEC MPOrpaMMbl.

24  |[IporpaMMupOBaHHE MPOMBIIILIEHHOTO POo0OTa JUISI TIOKPACKH.
PaccmarpuBaemble BOIPOCHL:
- 0030p yCTpOICTB, MOAKIIIOYAEMBIX K TPOMBIIUIEHHOMY POOOTY;
- 0030p TEXHOJIOTHH MOKPACKH;
- CO37laHuE IPOrpaMMBbl.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
[IpakTueckue 3aHsaTHS
No
i TemaTuka MpakTUYECKUX 3aHITHI/KPATKOE COJEpIKAaHUE
1 |VYmpaBneHue cepBonpuBoIoM ¢ momollbo 6ubarorexu (Arduino/STM32).
B PE3YIbTATC BBINIOJHCHUS 3aIaHUS IIPAKTUYCCKOI'0 3aHATHUA PACCMAaTPUBAIOTCA BOIIPOCHI IPUMCEHCHUSA
MCETOAOB JIA YIPpaBJICHUA CEPBOIIPUBOJAOM C TOMOIIBIO OHOJIMOTEKH.
2 |[IpumeneHue QyHKIMIA I yIPaBIECHUS CEPBOIPUBOIOM

B PEIYNbTATE BBINIOJTHEHHUA 3a1aHUA IIPAKTUYCCKOI'O 3aHATHUSA paCCMaTPUBAIOTCA BOIIPOCHI IPUMEHCHUA




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

hyHKIHIA

O06paboTka curHajga KHONKH (JaTYMKa)
B pesynbTate BHIOIHEHHS 33aHHS TPAKTHYECKOTO 3aHATHS PACCMATPUBAIOTCS BOIIPOCH! IPUMEHEHUS
MPOTPaMMHO 00pa0OTKH CUT'HAJIAa KHOIIKY (JaTYrKa)

Oyukuu. MHOro3aaadyHocTh Ha Taiimepax (Arduino/STM32).
B pe3ynpraTte BRINOTHEHUS 3aJaHUS MPAKTHIECKOTO 3aHIATHS PAaCCMATPHBAIOTCS BOIIPOCH TPUMEHECHHUS
(hyHKOHN 1718 parmoHaIHHON OpraHU3aliy IPOrPaMMBI M TAMEPOB IS peaTn3alliii MHOT033aJaqHOCTH.

[[InpoTHO-UMITYJIbCHASI MOTYJISIIUS
B PE3YAbTATC BBIMIOJIHCHUSA 3alaHUA MIPAKTUYCCKOI'O 3aHATHUA PAaCCMAaTPUBAIOTCA BOIIPOCHI MPUMEHCHUSA
MM i1 ynpaBiaeHUs Harpy3Koil

YHpaBHCHI/IC YHUIIOJIAPHBIM IIArOBBIM ABUTATCJIEM C IIOMOLIBIO oubnmoreku u 0e3 Hee
(Arduino/STM32).

B PE3YyIbTATC BBINIOJHCHHUSA 3aAaHUA [IPAKTUYCCKOI'O 3aHATHUS PACCMAaTPHUBAIOTCA BOIIPOCHI IPUMCHCHUSA
MCTOAOB YIIPAaBJICHUA YHUIIOJISIPHBIM IIArOBBIM ABUTATCJIEM C IIOMOLIIBIO OMOIHOTEKN.

VYnpasieHnue OUITONSPHBIM [IATOBBIM JIBUTATENIEM C ITOMOIIBIO OMOIHOTEKH U O6€3 Hee
(Arduino/STM32).

B PEIYIbTATC BBIMMOJIHCHUA 3alaHUA IIPAKTUYCCKOI'0 3aHATHUA paCCMaTpUBAIOTCA BOIIPOCHI MIPUMEHCHUSA
METOAOB YIPAaBJICHUA YHUIIOJIAPHBIM IIAroBbIM ABUTAaTCJIEM C IIOMOIIBIO OUOIMOTEKH.

MaccuBbl
B pe3ynLTaTe BBITIOJIHCHUS 3a1aHUS npaKTqucxoro 3aHATUA paCCManI/IBaIOTCH BOHpOCBI HpI/IMeHeHI/ISI
MaCCHUBOB IJIs1 CO3aHUuA nporpaMM

MHOKeCTBEHHBIH BBIOOP
B PE3YyIbTATC BBIMIOJHCHHUSA 3aAaHUA IIPAKTUYICCKOI'O 3aHATHUA PACCMAaTPHUBAIOTCA BOIIPOCHI IPUMCHCHU L
KOHCEYHBIX aBTOMATOB JIsA CO3JIaHU ITporpaMm

10

[IpepsiBanus
B PEIYIbTATC BBINIOJTHECHUA 3alaHUA IIPAKTUYECKOI'0 3aHATHUA paCCMaTPpUBAIOTCA BOIIPOCHI MTPUMEHCHUSA
IIpepbIBaHUM [UIsl CO3JaHUs IPOrpaMM

11

BriBon mokaznuit garunkoB Ha LCD-aucmuieit (Arduino/STM32).
B pe3ynpraTte BRINOTHEHUS 3aIaHUSI MPAKTHICCKOTO 3aHIATHS PaCCMAaTPUBAIOTCS BOIIPOCH IPUMECHEHUS
METOJO0B BBIBOJA MOKa3HUM gaTunkoB Ha LCD-guceit.

12

VYrpasieHre CepBOIPUBOIOM ¢ TIoMoIIbio oubmnoteku (Raspberry Pi).
B PEIYIbTATC BBIMIOJTHEHUA 3alaHUA IIPAKTUYECKOI'O 3aHATHUS paCCMaTpUBAIOTC BOIIPOCHI UCCIICTOBAHUA
XapaKTCPpUCTHUK ONIEPAITMOHHOI'O YCHUIIATEIIA.

13

BriBon nokazanuii garunkoB Ha LCD-nucruteii (Raspberry Pi).
B PE3YIbTATC BBINIOJHEHHNS 3a1aHUA [IPAKTUYICCKOI'O 3aHATHUS PACCMATPUBAIOTCA BOIIPOCHI UCCIICJOBAHUA
xapakrepucTuk H-mocra.

14

VYrpaBieHre yHUTIOJIAPHBIM/OUITIONIIPHBIM [IArOBBIM JIBUTATEJIEM C TOMOIIBI0 OMOINOTEKH
u 6e3 nee (Raspberry P1).

B pe3ynbrare BbINOIHEHUS 3a1aHUS IPAKTUUECKOT0 3aHATUSA PAaCCMaTPUBAOTCSI BOIIPOCHI UCCIIEOBAHUS
XapaKTEPUCTHUK BBIIPSIMUTEIISA.

15

Oyuknun. MHOr03a1auHoCTh Ha Taiimepax (Raspberry Pi).
B PE3YNbTATE BBIMIOJTHEHUA 3aIaHUA IIPAKTUYCCKOI'O 3aHATHUS paCCMaTPUBAIOTCA BOIIPOCHI MIPUMEHCHUSA CXEM
3aMCIICHUA.

16

[TporpammupoBanue [1JIK. PeBepcuBHBIIN cueTUHK U 1€TEKTOP (PPOHTOB.
B PE3YIbTATC BBIMNOJIHCHUS 3a1aHUSA IIPAKTUYCCKOI'0 3aHATHUA PACCMAaTPUBAIOTCA NPUHIIAIT paGOTBI u
MpaKTHYECKOe IPUMEHEHNE PEBEPCUBOHOTO CUETYNKA U IeTeKTopa (PpoHTOB NpH nporpammupoBannu [TJIK.

17

praBJ’ICHI/IC OCBCHICHUEM B ITPOU3BOJACTBCHHOM IMOMCUICHUH.




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

B PE3YabTATE BBINIOJITHEHUS 3aJaHUA IIPAKTUYICCKOTO 3aHATUA paCCMAaTPUBAIOTCA IPUHIIAII HATMCAHUA U
OTJIAAKU MPOTrpaMMbI IJIA pe€aln3alilui aBTOMATUYCCKOT0 YIIPaBJICHUA OCBCIICHNUEM B ITPOU3BOJACTBECHHOM
IIOMCIICHHUH.

18

[IporpammupoBanue [1JIK. I'eneparop nepuoandecknux UMIyJIbCOB.
B PE3YIbTATC BBIMIOJIHCHUSA 3aaHUA MIPAKTUYCCKOI'O 3aHATUA PAaCCMAaTPUBAIOTCA NPUHIIAIT pa6OTLI n
MIPAKTUYECKOE IPUMEHEHUE TeHEPATOPA MEPUOJUUECKUX UMITYIbCOB ITpU nporpammupoBanuu [UJIK.

19

[TporpammupoBanue [1JIK. CpaBuenne ST, CFC, FBD.

B pesynbTaTe BRIOTHEHHS 331aHHUS IPAKTHIECKOTO 3aHATHS PACCMaTPUBACTCS CPABHEHHE SI3BIKOB
nporpammupoBanus ST, CFC, FBD na npuMepe HanmcaHUs IPOrpaMMBI U Peai3aliid aBTOMATHIeCKOTO
yIpaBJICHUSL.

20

[IporpammupoBanue [1JIK. IIporpamMmmHoe yripaBiieHuE KOHBEHEPHON CUCTEMOUM HA OCHOBE
CTPYKTYpbI IPUITOKEHHUSI.

B PE3YIbTATC BBIMNOJIHCHUS 3alaHUA MPAKTUYCCKOI'O 3aHATHUA paCCMAaTPpUBACTCA KOHUCIIIUA CTPYKTPYPbI
MPUITIOKCHUA ITPU HAITUCAHUU IIPOTPAMMBI AT peain3aliluid aBTOMATUYCCKOTO YIIPABJICHUS KOHBeﬁCpHOﬁ
CHUCTCMOMU.

21

IIporpammuposanue I1JIK. Busyanusanus nporpammel.

B PE3YyJIbTATC BBINIOJIHCHHNS 3aAaHUA [IPAKTUYCCKOI'O 3aHATHUS pACCMaTpHUBACTCs croco6 OTJIAAKHU IIPpOrpaMm
Ha OCHOBEC UCIIOJIb30BAHUA BU3YyAJIN3AlUU C YUCTOM IPUBA3ZKU rpaquecm/lx 9JICMHTOB MHCMOCXCMBI K
MEPEMEHHBIM MMPOTrPaMMBEI.

22

[Iporpammupoanue [JIK. [T /I-perynsrop.
B pe3ynbraTe BBINOIHEHUS 3aAaHUS IPAKTUYECKOT0 3aHATHS PACCMATPUBAIOTCS IIPUHIUI PabOThL U
npaktuueckoe npuMenenue [ J[-perynaropa npu nporpammuposanuu [JIK.

23

[TporpaMMupoBaHHEe MTPOMBIIIIICHHBIX POOOTOB.

B pe3ynbTaTe BBITOTHEHHMS 3aJaHUS IPAKTHYESCKOTO 3aHATHS PAcCMaTPHBAIOTCS BOIPOCHI:
- IPOrpaMMHUpPOBaHUe JIBIKCHUI pabodero oprasa;

- YCJIOBHBII OIepaTop 1 ONepaTop MHOKECTBEHHOI'O BHIOOPA;

- LIUKJIBI U OKUJIAHMS;

- BXO/JIbI ¥ BBIXOAbI CUCTEMbBI YIIPABJICHUA p060Ta;

- NOJIIPOrpaMMbl, QYHKIIUH U ITPEPHIBAHMUSL;

- coo0meHus, TaiiMepsl, (iaaru.

24

Brenenue B mpoMBIIUIEHHYIO pOOOTOTEXHUKY Ha mpumepe podota KUKA
B PE3YIbTATC BBINIOJHCHHUA 3aAaHUA IIPAKTUYICCKOI'O 3aHATHUS PACCMAaTPHUBAIOTCA

25

OcHOBHBIE KOMIIOHEHTHI ITpoMbIieHHoro pobora KUKA
B PEIYIbTATC BBIMIOJTHEHUA 3alaHUA IIPAKTUYECKOI'0 3aHATHU paCCMaTpUBAIOTCA COBPEMCHHBIC KOMIIOHCHTBI
poboToB

26

Ocwnospl ynpasienust poootom KUKA ¢ nmomoristo mynsra
B pesynbrare BhIMOTHEHHS 3a1aHUs IPAKTHUECKOTO 3aHATHSI paCCMaTpPUBAETCS YIIPaBJIeHUE POOOTOM B
pexumax T1, T2, AUT

27

Yupasnenue pooorom KUKA B yHHBepcaJIbHON cCHCTEME KOOPAMHAT
B PE3YIbTATC BBINNOJIHCHHNSA 3aAaHUA IIPAKTUYCCKOI'O 3aHATHUS PACCMAaTPHUBAIOTCA CUCTEMbI KOOPAUHAT
pobotoB

28

FOctuposka pobora KUKA

B pe3ynbrare BHIMOTHEHHS 3a1aHUs IPAKTHUECKOTO 3aHSATHS PacCMaTpPUBAETCs FOCTUPOBKA POOOTa U CIIOCO0
ee MPOBEICHUS

29

Kanubposka unctpymenra u ynpasienue pooorom KUKA B cucreme koopauHAaT

MHCTPYMEHTA
B pesynbTate BBIOTHEHHS 331aHHS IPAKTHIECKOTO 3aHATHS PACCMaTPUBAIOTCS CIIOCOOBI KATMOPOBKH
MHCTPYMEHTA 1 0a3bl




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

30

Cunrynsipablie mojoxeHus pobora KUKA
B PE3YIbTATC BBIMIOJTHCHUSA 3aaHUA MPAKTUYCCKOI'O 3aHATHUA PAaCCMAaTPpUBAIOTCA YCIIOBUSA, IPHU KOTOPBIX
BO3HUKAIKOT CUHTYJISIPHBIC ITOJIOKCHHUA, 1 CII0COOBI UX YCTpaHCHUL

31

[IporpammupoBaHue CIOXKHBIX TpaeKkTopuil st podora KUKA
B PE3YIbTATC BBIMIOJIHCHUS 3alaHUA MPAKTUYCCKOI'O 3aHATHUA PaCCMAaTPUBAIOTCA METOAbI TPOTrpaMMHUPOBAHUA
CJIOXHBIX TPAEKTOPUH C MOMOILBIO CIUIAHOB

32

[TporpamMupoBaHme JBIKEHUI ¢ moMomIbio pyHKuui 1 podbora KUKA
B pe3ynpraTe BRINOTHEHUS 3a1aHUS MPAKTHIECKOTO 3aHATHS PaCCMAaTPUBAETCS CITOCO0 CO3MAHUS IPOTPaMM
UL poOOTa C TIOMOIIBIO (PYHKITHIA

33

[IporpammupoBaHue ABMKEHUHN C TOMOIIBIO MUKJIOB 1711 podoTa KUKA
B PE3YAbTATC BBIMIOJIHCHUSA 3alaHUA MIPAKTUICCKOI'0 3aHATUS paCCMaTprUBaACTCA CHOC06 CO3JaHud IporpaMmm
1L p060Ta C IOMOUIBKO IIUKIIOB

34

OcHoBsl ynipasienusi poborom ABB ¢ nmomMorsio mynbra

B pe3ynpTaTte BRIOTHEHUS 3aIaHUS MPAKTHYCCKOTO 3aHATHS PacCMaTPHBACTCS YIpaBIeHHE POOOTOM B
pexumax T1, T2, AUT

35

KOctuposka pobora ABB

B pesynbraTe BHIMONHEHUS 3aJaHus MPAKTUICCKOTO 3aHATHS PaCCMaTPUBACTCS FOCTHPOBKA po0OTa M CrIoco0
ee NMPOBECHUS

36

KanubpoBka nncTpymMeHTa u ynpasienue pooorom ABB B cucreme koopaunar

HHCTPYMCHTA
B pesynbTaTe BBIIOTHEHHS 3aAaHHUS IPAKTHIECKOTO 3aHATHS PACCMAaTPUBAIOTCS CIIOCOOBI KaTMOPOBKH
MHCTPYMEHTA 1 0a3bl

37

Cunrynsipuasie oyioxeHust pooora ABB
B PE3YIbTATC BBINIOJHCHHNS 3aAaHUA IIPAKTUYCCKOI'O 3aHATHUA paCCMAaTPUBAIOTCA yCJIOBUS, IIPU KOTOPBIX
BO3HUKAIOT CUHT'YJIIPHBIC IMOJIOKECHUA, U CHOCO6LI HX YyCTpaHCHUA

38

[IporpammupoBaHue CIOXKHBIX TpaeKTOpHil 11 podbota ABB
B PEIYIbTATC BBINIOJTHECHUA 3alaHUA IIPAKTUYECKOI'O 3aHATHUSA paCCMaTpUBAIOTCA METO/IbI TPOIrpaMMUPOBAHUA
CJIO’KHBIX TPAEKTOPHUI C TOMOIIBIO CIUIAITHOB

39

[TporpaMMupoBanre ABMKEHUN ¢ TOMOIIbIO PyHKIMA /u1st pobota ABB
B PE3YIbTATC BBINIOJHCHHNSA 3a1aHUA IIPAKTUYICCKOI'O 3aHATHUS paCCMaTpPpHUBACTCA croco6 CO31aHusd IporpaMmm
U poOOTa C TIOMOIIBIO (PYHKITHIA

40 |[IporpammupoBaHue IBUKEHUH C MOMOIIBIO ITUKJIOB 175 pobota ABB
B PEIYIbTATC BBINIOJTHECHUSA 3alaHUA IMPAKTUIECKOI'O 3aHATHUA paCcCMaTprUBaACTCA croco0 CO3J1aHuA TporpaMmm
JUTst poOOTa ¢ TOMOIIIBIO ITUKJIOB
4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.
Ne .
Bun camocrositensHoM paboTh
n/m
1 |M3yueHne OCHOBHBIX ITPOrpaMMbIX KOHCTpYKLUH Python (3akpemnnienue marepuana).
N3yueHre OCHOBHBIX MPOrpaMMbIX KOHCTpYKLUH C++ (3aKpersieHne MaTepuana).
3 |M3y4eHune OCHOBHBIX MPOTPaMMBIX KOHCTPYKIHA s1361Kk0B MOK61131-3 (3akperuienne
MaTepuania).
4 |M3ydyeHue OCHOBHBIX MporpamMmbix koHCTpykuii KRL (3akperieHne matepuana).
N3yueHre 0CHOBHBIX ITPOrpaMMbIX KOHCTpYKLUi Rapid (3akperuienne Matepuaina).
6 | BeimosHeHue KypcoBoit pabOTHI.




[ToaroroBka K MpOMEKYTOUHOU ATTECTAIUH.

8 | [loaroTtoBka K TeKyIIeMy KOHTPOJIIO.

4.4. IlpumepHbIil IepeYeHb TEM KypCOBBIX padoT
KypcoBas paboTta cOCTOUT U3 ABYX YacTei:

- pa3pabotka nporpammsl 11 TTJIK;

- pa3paboTKa pa3paboTKa MPOrpaMMBbI JIJIsi pPOOOTH3UPOBAHHON STYCHKH.

BapuanTel nepBoit yacTu:

- pa3zpaboTKa NpOrpaMMHOIO YIPaBJIECHUS CTaHKa JUIsl pE3KH MaHEeNel;

- pa3pab0TKa NpOrpaMMHOIO YIIPABJIEHUS OPTAIBHOTO poOOTa;

- pa3zpa0oTKa NpOrpaMMHOI0O YIpaBJIEHUs KOHBEHEpHOU JTUHUEH;

- pa3zpa0oTKa NPOrpaMMHOI0 YIPABIEHUS TEXHOJOTUYECKUM MPOIIECCOM;
- pa3pabO0TKa NPOrpaMMHOI0O YIPABIEHUS CIEAAIIEH CUCTEMBI;

- pa3pa0oTka NPOTPaMMHOIO YIPABICHUS YCTAHOBKOM [UIs IOJYy4EHHUS
KUIKOCTH;

- pa3paboTka  TPOrPaMMHOTO  yMOPAaBICHUS  MOABEMHUKOM  JUIA
IMPOMBIIIIEHHOT'O PO0OTAa;

- pa3paboTKa MPOTPaAMMHOTO YMPaBICHUS POOOTHU3MPOBAHHON TEIEKKH C
OyHKEepOM;

- pa3zpa0oTKa NPOrPpaMMHOTO YIPaBJIECHUS POJIBIaHTOM.

BapuanTtsl BTOpOii yacTu:

- pa3paboTKa NPUKIATHON MPOTpaMMbl JiE POOOTHU3UPOBAHHON sSUEHUKHU
JyTOBOW CBapKH;

- pa3paboTKa NPUKIATHON MPOTpaMMbl i POOOTHU3UPOBAHHON SUEHUKHU
KOHTAaKTHOM CBapKu;

- pa3paboTKa MPUKIATHON MPOrpaMMbl JjIsi POOOTH3UPOBAHHOM SUEHKHU
NaJjIeTUPOBAHUS,

- pa3paboTKa MPUKIATHON TPOrpaMMbl JJIsi POOOTHU3UPOBAHHOM SUCHKHU
HAHECEHHMS TEMETHKA;

- pa3paboTKa MNPUKIATHON TPOTpaMMbl JJII POOOTHU3UPOBAHHOM SUEHUKH
MTOKPaCKH;

- pa3paboTKa MPUKIATHON MPOrpaMMbl JJIsi POOOTH3UPOBAHHOM SUEHKHU
bpesepoBanus;




- pa3paboTka MPHUKIATHON MporpamMmbl s POOOTH3UPOBAHHOM sIUEHKU

pe3Ku.

- pa3paboTka  TPUKIAAHOU

00CIIy’)KMBaHUsI CTaHKA;
- pa3paboTka MPHUKIATHON MporpamMmbl i POOOTH3UPOBAHHOM sTUECHKU

HaIlJIaKH.

5. llepeuens wu3maHui,

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

IPOrpaMMBI

st poOOTU3UPOBAHHOM

KOTOPbIE PEKOMEHIYETCS HCIOJIb30BaTh IMpHU

i/{i bubmmorpaduyeckoe onucanue Mecro nocryna

1 | lleuna, T. }O. OcHoBsl nporpammupoBanus / T. O. URL:
Illenna. — 2-e u3x., crep. — Cankr-Ilerep6ypr : Jlams, | https://e.lanbook.com/book/321221
2023. — 292 c. — ISBN 978-5-507-46834-8. (nara obpamenns: 21.04.2023). -

TekcT: 31eKTPOHHBII.

2 | KpuBuos, A. H. TexHosoruu nporpaMMUPOBaHHSI. URL:
Texnomnorus nporpamvuposanus Ha C/C++ : yue6roe | https://e.lanbook.com/book/279680
nocodue / A. H. Kpusnos. — Cankt-IleTepOypr : (nara obpamenus: 21.04.2023). -
CII6GI'YT um. M.A. Bonu-Bpyesuua, 2021. — 274 c. Texcr: o1eKTpOHHBI.

3 Kpusnos, A. H. Anroputmu3sanus u URL:
nporpammupoBanue. OCHOBBI POrPaMMHUPOBAaHUS HA https://e.lanbook.com/book/180057
C/C++ : yuebnoe nmocooue / A. H. Kpusnos, C. B. (nata obpawenus: 21.04.2023). -
Xopotuenko. — Canxr-ITerep6ypr : CIT6I'YT um. M.A., | TEKCT: DCKTPOHHBIA.
bonu-bpyesuua, 2020. — 202 c.

4 | Creiinun, 1. YeTpolcTBO U TPOrpaMMUPOBAHUE URL:
aBTOHOMHBIX po60TOB. [TpoexTsl Ha Python u Raspberry | https://e.lanbook.com/book/314879
Pi/ J1. Creiinn ; Hayusslii penaktop B. C. SueHk ; (nata obpamenmus: 21.04.2023). -
nepeBo ¢ anrymiickoro E. B. lleBuyk. — Mocksa : TexcT: SNeKTpOHHBI.
JMK TIlpecc, 2022. — 520 c. — ISBN 978-5-97060-
989-7.

5 | I'opman, I1. M. MHCTpYMEHTHI TPOrpaMMUPOBAHUS URL:

MPOMBIIIIIEHHBIX KOHTpoJuiepoB. CoDeSys : yueOHOe
nocobue / [1. M. T'odman, I1. A. Ky3unenos. —
Kpacnosipck : Cubl'Y um. akagemuka M. .
Pemernéna, 2019. — 94 c.

https://e.lanbook.com/book/147515
(mara ooparmienus: 21.04.2023). -
TekcT: 31eKTPOHHBII.

6. IlepeueHb COBpPEMEHHBIX

po¢eCCHOHAIIBHBIX

0a3 [aHHBIX "

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS TIPH

OCBOEHUU JUCUUILUIUHBI (MOYJIA).
Odummaneuerit caitt PYT (MUUNT) (https://www.miit.ru/)
Hayuno-texuuueckast oubnuoreka PYT (MUUT) (http:/library.miit.ru)

O6pazoBartenbHas mat@opma «HOpaitty (https://urait.ru/)
O6mue nHpopmMalMOHHbIE, ClipaBOYHbIe U ouckoBbie «KoHcympTanT [lmocy»




(http://www.consultant.ru/)
«I"apant» (http://www.garant.ru/)
I'maBuas kuura (https://glavkniga.ru/)
DnekTpoHHO-0MOIMoTeYHas cuctema usnaatenbcTna (http://e.lanbook.com/)
DnexkTpoHHO-0MOmMoTeyHas cuctema ibooks.ru (http://ibooks.ru/)

7. IlepeuyeHb  JUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJI1 OCBOCHHS TUCIIUILTAHBI (MOTYJIs).

Visual Studio Code (PlatformlO); PyCharm; Logo!Soft Comfort; CoDeSys;
RoboDk;, RobotStudio; CoppeliaSim.

8. Omnucanue MaTepuUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOU st
OCYILECTBJICHUSI 00pa30BaTEIbHOIrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

1. Pabouee wMecTto mpenoaaBaTelss C MNEPCOHATBHBIM KOMIIBIOTEPOM,
noakro4EeHHBIM K ceT INTERNET.

2. IIporpammHOe obecrieueHure JjIsl CO3/aHUsl DJIEKTPUUYECKUX CXEM.

3. Chneuuanu3upoBaHHas JIEKIIMOHHAs ayJIWTOpUs C  MYJIbTUMEIna
arrmapaTypou.

4. Cnenuanu3upoBaHHasl ayIUTOPHS JJIs1 BHITIOJIHEHUS TaOOPAaTOPHBIX padoT.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

DK3aM€eH BO 2 CEMECTpE.
3ayeT B 3 cemecTpe.
Kypcogas pabota B 3 cemecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouyHblE MaTepualibl, TPUMEHAEMbIE MPH MNPOBEACHUU MPOMEKYTOUHON

arrecranum, paBpa6aTI>IBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aAKTOM
PYT (MUUT).



ABTOpBI:

JOLIEHT, TOLIEHT, K.H. Kadeapsl
«HazemHbIe TpaHCTIOPTHO-

TEXHOJOTUYECKHUE CPELICTBAY A.B. Mumun
CoracoBaHo:
1.0. 3aBeayromiero kadenpoit HTTC IT.A. I'puropnes

[Ipeacenarens yueOHO-METOIUICCKOM
KOMHUCCHUH C.B. Bonoaun



