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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

HensiMu 0CBOCHUS AUCIHUILIUHBI (MOJTYJISI) SIBJISIFOTCSI:

- pa3paboTka CHenuajIbHOrO MPOrPAaMMHOTO OOECHEYeHHsS IS pelIeHUs
3aJa4  MPOCKTHUPOBAHUS  CHUCTEM, KOHCTPYUPOBAaHUS  MEXaHUYECKUX U
MEXaTPOHHBIX MOAYJIEH, YIIpaBiaeHus: 1 00padOTKH HH(POPMALINH;

- pa3paboTka MNPOrPaMMHOTO OOecCleueHUs! Jisi MPOBEJCHHUS OIMBITOB M
HKCIIEPUMEHTOB C CEPBONPUBOJAMHU, MEXATPOHHBIMH U 3JIEKTPOHHBIMH MOJYJISIMU
POOOTOB U POOOTOTEXHUYECKUMHU CUCTEMaMU;

- yyacTM€ B MPOTPaMMHUPOBAHUU, OTJIAJKE, PEryJUpPOBKE, HACTPOUKE
MEXaTPOHHBIX M POOOTOTEXHHUYECKUX CUCTEM U UX MOJCHCTEM B IpoIlecce UX
HKCIUTyaTallH.

3agadamMu AUCIHUILIUHBI (MOIYJIs1) SIBJISIFOTCS:

- OBJAJEHUE  HABBIKAMH  MPOTPAMMHPOBAHHUS  MEXaTPOHHBIX |
POOOTOTEXHUYECKUX KOMILIEKCOB;

- (opmupoBaHue  mNpeACTaBICHU Yy  CTYJIEHTOB O  BapUaHTax
COBEPILIEHCTBOBAHMUS IPOrPaMMHOTO YIPaBJICHUS MEXaTPOHHBIX u
POOOTOTEXHUYECKUX KOMILIEKCOB.

2. [Inanupyembie pe3ynbTaThl 00y4eHUs 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHSI  0Opa30oBaTEIbHOM
porpamMmbl (KOMIIETEHIIMI) B pe3ysbTaTe 00yUYeHus M0 AUCHUIUIMHE (MOIYIIO):

OIIK-14 - CnocobeH pa3pabaThiBaTh AJTOPUTMbI U KOMITBIOTEPHBIE
MIPOTPAMMBI, IPUTOIHBIC TSI MPAKTUIECKOTO PUMCHECHHS. ;

IIK-1 - CnocobGeH ocCymliecTBIATh NpOBeAcHHUE paboT 1o 00padoTke u
aHaM3y HAYYHO-TEXHUYECKOW WHGPOpMAIMU M PE3yJbTAaTOB HCCICIOBAaHUHA B
obnactu npoexktupoBanus [1CXK/;

YK-2 - Cniocoben onpenensite KpyT 3ajlad B paMKaxX MOCTABICHHOW e U
BBEIOMPATh OMNTHUMAJbHBIE CIOCOOBI WX PEIICHUS, WUCXOAS €3 JCHCTBYIOIIUX
MIPABOBBIX HOPM, UMEIOIINXCS PECYPCOB U OTPAHUYCHUIA.

OOyueHue 1Mo JUCIUILIMHE (MOJTYIIIO ) IPEIoIaraet, 4To 1Mo ero pe3yJibraTaM
oOyuaromuiicst Oyier:

3HaTh:

- crocoObl KOMIUIEKCHONW HAaCTPOMKH MEXaTPOHHBIX U POOOTOTEXHUUYECKUX
CHCTEM, WCIIOJIb3Ysl MPOTrpaMMHOE 00ecCreYeHrne KOTOPOIIEPOB U YIPABIISIOIINX
OBM, ux cucrem ynpasieHus;



- Kpyr 3aJa4 B paMKax IOCTaBJIICHHOW €M W BLIOMPATH ONTUMAIbHBIE
CrocoObl MX PEIICHUs, UCXOJs U3 JCHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUN;

- OCHOBBI Pa0OTHI C HaTYUKaMH (MHEPIHAIbHBIC, ONITUYECKHUE, TAKTUIHHBIC)
Y UCIIOJIHUTEIbHBIMU MEXaHU3MaMU (CEPBOMPUBO/IbI, IIATOBBIC ABUTATEIIN).

Ymerb:

- IPOU3BOAUTH  KOMIUIEKCHYXO  HACTPOWKY  MEXAaTPOHHBIX U
pPOOOTOTEXHUYECKUX  CHCTEM,  HCIOJb3yd  MpOrpaMMHOe  obOecredyeHue
KOTOPOJUIEPOB U yIpaBisitomnx IBM, ux cucTeM yrnpaBieHuUs;

- OMNpeNeNsaTh KPYyr 3ajJady B paMKax ITOCTaBJICHHOW II€JIM M BHIOUpaTh
ONTUMAJIbHBIE CTIOCOOBI UX PEIICHUs, UCXOS U3 JIEHCTBYIOIIUX MPABOBBIX HOPM,
MMEIOIIUXCS PECYPCOB U OTPaHUYEHU;

- ONTUMU3HPOBATH KOJ I paOOTHI B peabHOM BPEMEHHU.

Baangern:

- HaBBIKAMH KOMILIEKCHON HACTPOMKH MEXaTPOHHBIX U POOOTOTEXHHUECKUX
CUCTEM, UCIOJIb3YysI IPOrPAMMHOE O0ECreYeHNEe KOTOPOIIEPOB U YIPABISIFOLIUX
OBM, ux cucreM ynpasieHUs;

- HaBBIKAMH BBIOOpA ONTHMAIBHBIX CIOCOOOB pEIICHUS, HCXOAS W3
JIEUCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIIUXCSI PECYPCOB M OTPaHUYCHUN;

- HaBblkamu  nporpammupoBanms Ha C/C++ wu  Python s
POOOTOTEXHUYCCKHX 3a7aY.

3. O0beM TUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCITUTIIUHBI (MOTYJIs).

O6masi TpyIOEMKOCTh AUCHUILIAHBI (MOAyJsi) cocTaBisier 7 3.e. (252
aKaJieMUYeCcKux Jaca(oB).

3.2. O6bem mucuumuiiHbl (Monmynsi) B (opmMe KOHTAaKTHOW pabOThI
oOydJaromuxcst ¢  MENarorM4ecCKUMHM  pabOTHHKaMW W (WIHM)  JUIAMH,
MPUBJICKAEMBIMU K peaTn3aiuu 00pa30BaTeIbHON MPOTPAMMBbI HA MHBIX yCIIOBUSX,
IIPY MPOBEJICHUHN YUEeOHBIX 3aHITHIA:

KonnuectBo yacos
Tun y4eOHBIX 3aHATHI Cemectp
Bcero

Ne2 | Ne3

KonrakTHas pabora rmpu npoBeieHHH Y4eOHbIX 3aHATHH (BCEro): 128 48 80
B tom uucae:

3aHATHS JIEKIIMOHHOTO THIIA 48 16 32

3aHATUSA CEMUHAPCKOro TUIa 80 32 48




3.3. ObpeM muctUIUIMHBI (MOAYJs) B (pOopMe CamMOCTOSITENbHOM pPabOTHI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboOThl OO0ydYaroIuxcs ¢
MeAarorn4ecKuMI pabOTHUKAMU U (WJTH) JIUIIAMH, TPUBIIEKAEMBIMH K peaTn3aliu
0o0pa3oBaTeNpbHOM MpOrpaMMbl HA HMHBIX YCIOBHUSX, IMpU MPOBEACHUU
IPOMEXYTOUHOM arTecTanuu coctaBisier 124 akaneMuyeckux yaca (OB).

3.4. Ilpu oOy4eHnn Mo HHAUBUIYATFHOMY YI4€OHOMY TIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O0YY€HHUH, 00BEM TUCIUILUIMHBI (MOJIYJIs1) MOXKET ObITh peaanu3oBaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B (hopme
KOHTAKTHON paboThl 00YYaIOIIMXCS C MEJarorndyecCKuMU paOOTHUKAMHU U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMH K peasiu3alliu 00pa3oBaTEIbHOM MPOrpaMMbl HA HHBIX
YCJIOBUSIX, TIPH MPOBEJCHUU IPOMEKYTOUYHOM aTTeCTalIUU.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKIUOHHOTO THUIIA.

/ TemaTuka JIEKIIMOHHBIX 3aHATUN / KpaTKO€ COACPIKAaHUC
II/11

1 |O630p SA3BIKOB IPOTPAMMUPOBHHUS JISI MEXaTPOHHBIX U POOOTOTEXHUIECCKUX CUCTEM.
PaccmaTpuBaeMbIe BOIIPOCHL:

- SI3BIKH IPOTPaMMHUPOBAHUSI MEXaTPOHHBIX X POOOTOTEXHUIECKUX CHCTEM;

- IPUMEPBI HAIIMCAHUS TIPOTPaAMM;

- 0COOCHHOCTH MPOTrPaMMHUPOBAHUS MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM.

2 |C++ B mexaTponuke u poboroexnuke (Arduino/STM32).
PaCCﬂManI/IBaeMBIe BOIIPOCHI:

- OCHOBHBIC TPOrpaMMHBIC KOHCTPYKINUU,

- OMONHOTEKH;

- cpeapl pa3paboToK.

3 |[Tomwp3oBarenbckue HYHKIMA IS YIIPABICHHS CEPBOTIPUBOIOM
PaccmarpuBaeMbie BOTIPOCHI:

- KOHCTPYKIIMH CEPBOIPUBOIOB

- yIIpaBJIeHUE CEPBOIPUBOIIOM C TIOMOIIBIO OMOIMOTEKH

- o0mmue cBeeHns Mpo GYHKIUN

- IPOrpaMMHUPOBAHHUE C ITIOMOLIBIO (DYHKLIUIA

- yIIpaBJICHUE CEPBONPUBOJOM Oe3 OHOINOTEKH

4 |O0paboTKa CUTHAJIOB KHOTIKH (JaTYMKA)
PaccmatpuBaeMble BOIIPOCH:

- crtocoOBI TTOTaBIICHUS Ipede3ra

- IPAIMEHEHHE CIIOCO00B MOJaBIICHUS Ipede3ra

5 |MHoro3amgayHocTb

PaccmaTpuBaemble BOIIPOCHI:

- o0I1IME CBEIEHHUS TTPO «BPEMS» B TPOrPaMMHUPOBAHNE
- CO3[]aHHUE MAPAJUIEITHOCTH B TIpOrpaMMe

- TalMepsl




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

/11
6 |[lIupoTHO-UMITYIBCHAS MOIYJISIUS
PaccMarpuBaeMble BOIIPOCHL:
- BUIbI MOJIYJISILIN CHTHAJIOB
- npumeHenue [LIUM
- MporpaMMHOE yrpaBieHue ¢ nomoisto [HIMM
7 |lIlaroBble gBUTaTENIN
PaccmarpuBaeMble BOIIPOCHL:
- BUIBI [IATOBBIX JBHTATENICH
- TIOKJIFOYCHHME IIATOBBIX JABHIATEICH
- YIIpaBIICHUE YHUIOJSIPHBIM [IATOBBIM IBUTATEIEM
- yIpaBiieHHe GUIOISIPHBIM IATOBBIM JBUTATEIIEM
8 |MaccuBbl
PaccmatprBaeMbie BOIIPOCHL:
- o0IIIMe CBEIEHHUS IPO MACCHBEI
- IpUMEPLI IPUMEHECHNA MaCCUBOB
- IPOTPaMMHUPOBAHHE C TTIOMOIIBI0 MACCHBOB
9 |MHOXECTBEHHBII BEIOOD
PaccMarpuBaeMble BOIIPOCHL:
- 001IHMe cBeqeHNs O KOHEYHBIX aBTOMATaX
- IPOrPaMMHUPOBAHKE C MOMOIIBIO MHOKECTBEHHOTO BBIOOpA
10 |[IpepwiBanus
PaccmatprBaeMbie BOIIPOCHL:
- o0I1IMe CBENIEHHUS O TPEPHIBAHUSIX
- IPUMEPHI IPHUMECHCHHS TPEPHIBAHMUIT
- IPOrPaMMHUPOBAHHKE C IOMOLIBIO PEPHIBAHHI
11 |OOBEeKTHO-OpUEHTHPOBAHHOE IporpaMmupoBanue Ha C++.
PaccmatprBaeMbie BOITPOCHL:
- aniemenTsl OOIT,
- OCHOBHBIC MOHSTHSI (a0CTpaKIKsL, TEKOMITO3UIINS, OOBEKTHI, KJIACChI, HHKAMCYIISAINS, HOITUMOP(YU3M);
- OTHOIICHHS MEX/IY KJIacCaMH.
12 |Python B MmexarpoHuke u podoToTexHuke (Raspberry Pi).
PaccmarpuBaeMble BOIIPOCHL:
- OCHOBHBIE [IPOrPaMMHBIE KOHCTPYKIIUH;
- MOJIyJIH;
- cpebl pa3paboTOK MPOrPaMM.
13 |OOBEKTHO-OpUEHTHPOBAHHOE TIPOrpaMMupoBanue Ha Python.
PaccmatprBaeMbie BOTPOCH:
- antemenThl OOIT,
- OCHOBHBIE MOHATHS (a0CTpaKIHs, JEKOMIIO3HUINS, 0OBEKTHI, KIIACCHl, HHKAIICYIISIHA, TIOMUMOP(HU3M);
- OTHOILICHHSI MEX/Y KJIaCCaML.
14 |A3px nporpammupoBanus KRL u ITJIK. Beenenue
PaccMarpuBaeMbIe BOIIPOCHL:
- IpOrpaMMHBIE KOHCTPYKIMH sI36IKOB cTannapra MOK 61131-3;
- IPOrpaMMHUPOBaHUE JIBMKEHHUIT paboyero oprasa;
- YCITOBHBI ONEPATOp U OMEPATOP MHOKECTBEHHOTO BHIOOPA
15 |A3bik nporpammupoBanust KRL u ITJIK.

PaccmarprBaeMbie BOIIPOCHI:
- IIUKJIBI ¥ OXKUJAHUS,
- BXOJBI ¥ BBIXOJIBI CUCTEeMEI yrpaBieHust KRC4;




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

/T
- TOMIPOTPaMMEI, (DYHKIIUU ¥ TIPEPHIBAHUS;
- COOOIIEeHHS, TaMeEPHI, (hIarm.
16 |A3wik mporpammuposanus Rapid u ITJIK. Beenenue

PaccmarpuBaeMble BOIPOCHI:

- IpOrpaMMHBIE KOHCTPYKIIHH sI3bIKOB cTanaapra MOK 61131-3;
- IpOrpaMMHUpPOBAHHUE JBHKCHUI pabovero oprasa;

- YCJIOBHBII ONEpaTop U ONEpaTop MHOKECTBEHHOTO BHIOOPA.

17

A3k nporpammupoBanus Rapid u ITJIK.
PaccmarprBaeMbie BOTIPOCHI:

- IUKJIBI ¥ OKUJAHUS,

- BXO/JbI ¥ BBIXOJBI cucTeMbl ynpaBieHus IRCS;

- MOIIPOTPaMMBI, (DYHKIIMU ¥ IPEPHIBAHUS,

- cooOIIeHH s, TaliMepBI, (Iary.

18

BBox B skcrutyararuio poOOTH3UPOBAHHBIX SYEEK
PaccmaTpuBaemble BOIIPOCHI:

- IOCTUPOBKa po0oTa;

- KamnOpPOBKa MHCTPYMEHTA;

- KamMOpoBKa 0a3bl;

- HACTpOiiKa mepudepuitHoro 060pyI0BaHUS.

19

CrniocoObl 00y4eHus! MPOMBIIIIEHHOTO POO0Ta

PaccmaTprBaemble BOIPOCHL:

- 00yuenue «playbacky;

- 00yueHue «teach-iny,

- cUMyJIsIMSL paboThl POOOTU3MPOBAHHOM sSUEiKK B TpaduuecKoi cpene paspadoTKH.

20

[IporpammupoBanue poOOTH3UPOBAHHON CBAPOYHOM SUCHKH.
PaCCManI/IBaeMBIC BOIPOCHI:

- 0030p YCTPOMCTB, MOAKIIIOYAEMBIX K TPOMBIILICHHOMY PO0OTY;

- 0030p BHIOB CBapKH;

- CO3JITaHUE MPOTPAMMBI JJIs1 CBAPKHU U3JIENIUH.

21

ITporpaMMupoBaHu€e MPOMBIIITIEHHOTO poOoTa A1 (Ppe3epoBaHus.
PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- 0030p YCTPOMCTB, MOAKIIIOYAEMBIX K POMBIILICHHOMY POOOTY;

- 0030p TexXHONOTHI (hpe3epoBaHNs;

- CO3/IaHUE MTPOTPAMMEI.

22

HpOFpaMMHpOBaHI/IC IMPOMBIIIJICHHOI'O p060Ta A TAJUICTUPOBAHHA.
PaccmaTpuBaemble BOTIPOCH:

- 0030p YCTPOMCTB, MOAKIIIOYAEMBIX K IPOMBIIIEHHOMY POOOTY;

- 0030p TEXHOJIOTUH CKJIaAUPOABHUS,;

- CO3aHKe IIPOTPAMMBI.

23

[TporpammupoBaHue IPOMBIIUIEHHOTO pOOOTa I HAHECEHHSI TePMETHKA/KITes.
PaccmaTpuBaemble BOIIPOCHI:

- 0030p YCTPOMCTB, MOAKIIIOYAEMBIX K IPOMBIIUIEHHOMY pO0OTY;

- 0030p TE€XHOJIOTUI HAHECEHUE FepMETUKa/KIIes;

- CO31aHUE IIPOrPAMMBI.

24

[TporpaMMupoBaHue MPOMBILIUIEHHOTO poO0Ta A1t HOKPACKH.
PaccMaTprBaeMble BOIIPOCH:

- 0030p yCTPOWCTB, MOAKIIOYAEMBIX K IPOMBIILICHHOMY POGOTY;

- 0030p TEXHOJIOTHIA TOKPACKH;

- CO3/IaHKe MIPOTPAMMBI.




4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

HpaKTI/ILIGCKI/IC 3aHATHUA

Tematuka MPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

YnpasieHue cepBONPUBOJOM C OMOIIbI0 0nbaroTexu (Arduino/STM32).
B pesynbrare BhINOIHEHNS 3a1aHUs IPAKTUUECKOIO 3aHATUS PACCMAaTPUBAIOTCS BOIPOCH! IPUMEHEHUS
METOJIOB JJISl YIIPaBJICHUS CEPBOIIPHBOIOM C ITOMOIIBI0 OMOINOTEKH.

[Tpumenenne GpyHKIUH A1 yIIpaBiIeHUS CEPBOTPUBOIOM
B pesynbTaTe BBITOTHEHHS 3aJaHHS IPAKTHYESCKOTO 3aHATHS PACCMATPHBAIOTCS BOIIPOCH! IIPUMEHEHUS
GbyHKIHN

O0paboTka curHana KHOMKY (JaTYuKa)
B PE3YIbTATE BBINTOJTHCHUA 3a/IlaHNSA TPAKTUICCKOT'O 3aHATUA paCCMaTPUBAOTCA BOIIPOCHI IPUMEHCHUA
MPOrpaMMHOM 00pabOTKK CHrHalla KHOIIKHU (JaTYHKa)

Oynkiuu. MHOTr03anavyHocTh Ha Taiimepax (Arduino/STM32).
B pesynbrarte BRIIOTHEHHUS 3a1aHUS MPAKTHYECKOTO 3aHATHS PACCMATPHBAIOTCS BOTIPOCH IPUMEHEHNUS
GYHKIHH 1718 pariMoHaTBFHON OpraHu3ayy IMPOrpaMMBbl i TAMEPOB IS peaTn3alliil MHOT032Ia9YHOCTH.

[[IupoTHO-UMITYJILCHAS MOTYJISLIUS
B PE3YJIbTATE BBINTOJIHCHUS 3aJaHN TPAKTUYCCKOT'O 3aHATUA paCCMAaTPUBAKOTCS BOIIPOCHI IPUMEHCHUA
UM nns ynpaBieHus Harpy3Kkoi

VYnpasieHne yHUIOISIPHBIM IIarOBBIM JIBUTATENIEM C TOMOIIBI0 OMOInoTekH u 0e3 Hee
(Arduino/STM32).

B pesynbrate BRITOTHEHHS 331aHHUS TPAKTHIECKOTO 3aHATHS PACCMATPUBAIOTCS] BOIPOCH! IPUMEHEHUS
METO/IOB YIIPABJICHHSI yHUIIOJIIPHBIM IIArOBBIM JIBUTATEIIEM C TOMOIIBIO ONOIHOTEKN.

YHpaBJ'ICHI/Ie 6I/IHOJ'I$IpHBIM mraroBbIM ABUTI'aTCJIEM C ITIOMOIIBIO OuOIHOTEKH U O€3 Hee
(Arduino/STM32).

B PE3YJIbTATE BBINTOJTHCHU S 3a/IlaHN NPAKTUYCCKOTO 3aHATUA paCCMAaTPUBAKOTCS BOIIPOCHI IPUMEHCHUA
MECTOAOB YIIPABJICHUA YHUIIOJAPHBIM IIarOBbIM ABUTATCIIEM C ITIOMOIIBIO OMOIMOTEKH.

MaccusBbl
B pesynbrare BbINOIHEHHS 3a1aHUs TPAKTUUECKOTO 3aHATHUS PACCMATPUBAIOTCS BOIPOCH! IPUMEHEHUS
MAaCCHUBOB IJIs1 CO3aHU HpOFpaMM

MHOXECTBEHHBII BBIOOD
B PE3YyIbTATE BBINNOJIHCHUS 3aJaHNS TPAKTUYCCKOT'O 3aHATUA PaCCMATPUBAKOTCS BOIIPOCHI IPUMEHCHUA
KOHCYHBIX aBTOMATOB JJI CO3JaHUs NPOTrpaMm

10

IIpepsiBanus
B PE3YIBbTATE BBINTOJTHCHUA 3aJIaHNUSA TPAKTHYCCKOT'O 3aHATUA paCCMaTPUBAOTCA BOIIPOCHI IPUMEHCHUA
HIpEPBIBAHUM [ CO3/IaHUs IPOIpaMM

11

BriBog mokasuwmii narunkoB Ha LCD-mucmieit (Arduino/STM32).
B pesynbrate BBRIIOTHEHUS 3aIaHUS MPAKTHYCCKOTO 3aHATHS PACCMATPUBAIOTCS BOTIPOCHI IPUMEHECHUS
METOJIOB BBIBOJIA MOKa3HUH naTdynkoB Ha LCD-nuciei.

12

YnpaBieHue cepBONPUBOIOM ¢ omonibio oubanorexu (Raspberry Pi).
B PE3YJIbTATE BBINTOJTHECHUA 3a/IlaHNS HTPAKTUYCCKOT'O 3aHATUA paCCMaTPUBAOTCA BOIIPOCHI UCCIICJOBAaHUA
XapaKTEPUCTHUK OINEPANNOHHOTO yCHIIUTEIIA.

13

BriBog nokazanwuii narunkoB Ha LCD-nucmieii (Raspberry Pi).
B PE3YIbTATE BBIMTOJIHEHUA 3aIaHUSA IIPAKTUICCKOI'0 3aHATHSA paCCMaTPpUBAOTCA BOIIPOCHI UCCIICTOBaHUA
xapakrepuctuk H-mocra.

14

VYnpaBieHue yHUIOISIPHBIM/OUITONIIPHBIM LIArOBBIM JIBUTaTEIEM C TIOMOIIbIO
o6ubnunorexu u 6e3 Hee (Raspberry Pi).

B pe3synbrare BbINOIHEHUS 3alaHUs IPAKTUUECKOTO 3aHATUSL PACCMATPUBAIOTCS BOIIPOCHI UCCIIEJOBAHUS
XapaKTEPUCTHUK BBIIPSIMUTEIIS.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

15

Oynku. MHOT03a1a4H0CTh Ha TaiiMepax (Raspberry Pi).
B pesynbrare BbINOIHEHHS 3a1aHUs TPAKTUUECKOIO 3aHATUSL PACCMATPUBAIOTCS BOIPOCH! IPUMEHEHUS
CXEM 3aMCIICHUA.

16

[TporpammupoBanue [1JIK. PeBepcuBHBII cHeTUHK U JETEKTOP (GPOHTOB.
B PE3YIBbTATE BBINTOJTHCHUA 3aJIJaHNS TPAKTUUCCKOT'O 3aHATUA paCCMaTPUBAIOTCA IPUHIUIT paGOTI:-I u

MPaKTHYECKOe MPUMEHEHNE PEBEPCUBOHOI0 CUETUHKA U AETEKTOpa (PPOHTOB MPU MPOrpaMMHUPOBAHUN
ITJIK.

17

praBHeHI/Ie OCBCIHICHUEM B IIPON3BOJACTBCHHOM ITOMCIICHUU.

B PE3yIbTATE BBINTOJIHCHUS 3aJdHNS HPAKTUYCCKOTO 3aHATUA pAaCCMATPUBAKOTCS MPUHIUIT HAITUCAHUSA 1
OTJIAJIKU MMPOTPpaMMBbI AJIs peain3alluid aBTOMATHYICCKOI 0 YIIPaBJICHNUA OCBCIIICHUEM B IPOU3BOJACTBCHHOM
IIOMCUICHHWH.

18

ITporpammuposanue I1JIK. I'eneparop nepuoguueckux UMILYJIbCOB.
B PE3YIBbTATE BBINTOJTHCHUA 3aJIlaHNA TPAKTUYCCKOTO 3aHATUA paCCMaTPUBAIOTCS IPUHIUIT pa60T1>1 )51
MIpaKTUYEeCKOoe MPIUMEHEHHE T'eHepaTopa MepHoANIeCKUX UMITYJILCOB Ipu nporpammupoBanuu [1JIK.

19

[TporpammupoBanue I1JIK. CpaBaenue ST, CFC, FBD.

B pesynbraTe BRINOTHEHHA 33/1aHHUS IPAKTUIECKOTO 3aHATHS PACCMATPUBAETCSI CPAaBHEHHUE SI3bIKOB
nporpammupoBanus ST, CFC, FBD Ha npumepe HanmucaHus IpOrpaMMBI ATl pealn3aliy
ABTOMAaTHYECKOTO yIPABIICHUSL.

20

ITporpammuposanue I1JIK. IIporpammHoe ynpaBieHrue KOHBEMEPHOW CUCTEMON Ha
OCHOBE CTPYKTYPBI IIPUIIOKEHHUS.

B pesynbrare BbINOIHEHUS 3a1aHUS IPAKTUUECKOTO 3aHATUS PACCMAaTPUBAECTCSI KOHLIEIILUSA CTPYKTPYPbI
TMIPUIIOKCHUA TTPU HAITMCAHUU TTPOTpaMMBbI U1 p€ain3allii aBTOMAaTUYECKOI'o yIipaBJICHUA KOHBeﬁepHOﬁ
CHUCTEMOMU.

21

[Iporpammuposanue [1JIK. Busyanusanus nporpaMmmel.

B PE3YIbTATE BLINTOJIHCHUS 3aIaHNS TPAKTUYCCKOT'O 3aHATUSA paCCMATPUBACTCA crocoo OTJIaJIKU IIPOTrpaMM
Ha OCHOBC MCIOJIb30BaHUA BU3yaJIn3alluU € yYC€TOM MPUBA3KHA rpa(bnqecxnx 3JICMHTOB MHEMOCXCMBI K
NMEPEMECHHBIM ITPOTrpaMMBbI.

22

ITporpammuposanue I1JIK. ITU/[-perynsarop.
B pe3ynbTaTe BBITOMHEHMS 3a0aHUs IPAKTHYECKOT0 3aHATHS PacCMAaTPUBAIOTCS IPUHIUI PaOOTHI U
npaxktudeckoe npumenenue [TN/[-perymnsropa npu nporpammuposanuu [1JIK.

23

[TporpammMupoBanre TPOMBITTUICHHBIX POOOTOB.

B pesynbTaTe BBITOTHEHUS 33 [aHus TIPAKTHYECKOTO 3aHITHS PACCMATPHBAIOTCS BOTIPOCH:
- MPOrpaMMHUPOBAHUE JIBIKCHHUI pabovero oprasa;

- YCIIOBHBIH OIEPaToOp U OMEPATOp MHOKECTBEHHOI'O BHIOOPA;

- [UKJIBI ¥ OJKUJIAHUS;

- BXOJIbI U BBIXO/JIbI CHCTEMBI YIIpaBlIeHUs po0OTa;

- MOJNPOrpaMMBbl, (DYHKITUH U [TPEPHIBAHUSL;

- cO00MIeHH S, TAUMEDBI, (hITar.

24

Brenenue B mpoOMBINIUIEHHYIO pOOOTOTEXHHUKY Ha mpumMepe podota KUKA
B pesynbrare BbINOIHEHHS 3a/1aHUsl TPAKTUUECKOIO 3aHATUS PACCMAaTPUBAIOTCS

25

OcHOBHBIE KOMITIOHEHTHI IpoMBbIIIIeHHOTO poboTa KUKA
B PE3YJbTATE BLINNOJIHCHUS 3a/IaHN TPAKTUYCCKOT'O 3aHATUSA paCCMATPUBAKOTCA COBPEMCHHBIC
KOMIIOHEHTHI pOOOTOB

26

OcHoBsl yrpasienus pooorom KUKA ¢ momortisio mynsTa

B pesynbrate BbINOIHEHHS 331aHHS IPAKTHYECKOTO 3aHATHS PACCMATPUBAETCSI yIIPaBJIeHUE POOOTOM B
pexumax T1, T2, AUT

27

Ympasnenue pooorom KUKA B yHHBEpCcaIbHOM cUCTEME KOOPAUHAT
B PE3YIbTATE BBIMTOJHEHUA 3aIaHU IMIPAKTUICCKOr0 3aHATHSA paCCMaTPUBAKOTCA CUCTEMBI KOOPpAWHAT
poboToB




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

28

KOcTtupoBka po6ora KUKA

B pesynbrate BRINTOTHEHHA 331aHHUS TPAKTHIECKOTO 3aHATHS PACCMATPUBAETCSI FOCTHPOBKA poO0Ta U
crocob ee MpOBEICHUS

29

KanubpoBka uncrpymenta u ynpasierue po6orom KUKA B cucreme koopauHaT

HHCTPYMEHTA
B pesynbrate BhINOIHEHHS 33/1aHHS TPAKTHYECKOTO 3aHATHS PACCMATPUBAIOTCS CIIOCOOBI KaJTMOPOBKH
WHCTPYMEHTa U 0a3bl

30

Cunrynsipabie osioxeHus: pooora KUKA
B PE3YyIbTATE BLINMOJIHCHUS 3aJdHUS HPAKTUICCKOT'O 3aHATUA paCCMATPUBAKOTCS YCIOBUSA, IPU KOTOPBIX
BO3HUKAIOT CUHTYJIAPHBIC MTOJIOKCHUS, U CIIOCOOBI UX YCTpaHCHUA

31

[TporpaMmmupoBaHue CI0XKHBIX TpaekTopuit i podota KUKA
B PE3YIbTATE BBINTOJIHCHUS 3aJaHN TPAKTUYCCKOTO 3aHATUA paCCMAaTPUBAKOTCA METOABI
[IPOrPAMMHUPOBAHMS CIIOKHBIX TPAEKTOPHN C IIOMOILBIO CILIAiHOB

32

[IporpamMmMupoBanue ABMKEHUN ¢ TOMOIIbIo pyHKIMM 11t podota KUKA
B pesynprare BRIIOTHEHUS 3a1aHUS MPAKTHYECKOTO 3aHATHS PACCMATPHBAETCS CIIOCO0 CO3/TaHUsd
porpamMm Uit poboTa ¢ IOMOIIBI0 ()YHKITHIA

33

[IporpammMupoBaHue ABUKEHUHN C TOMOIIBIO IUKJIOB 1711 pobota KUKA
B PE3YJIbTATE BBINNOJIHCHUS 3aJaHN TPAKTUYCCKOT'O 3aHATUA paCCMaTPUBACTCA CHOCO6 CcOo3JaHus
nporpamMmm Ijs p060Ta C IOMOUIBIO ITUKJIOB

34

OcHoBsl ynipaBiieHust pooorom ABB ¢ momorsio mysbra

B pe3ysbTarte BBIIOIHEHHUS 3a0aHUs MPAKTHYCCKOTO 3aHATHS PACCMATPHUBACTCS YIIPABICHUE pOOOTOM B
pexnmax T1, T2, AUT

35

KOctuposka pobora ABB
B pe3ysbTaTe BBIMONHEHNUS 3a[aHusl TPAKTUYECKOTO 3aHSTHS PACCMATPHUBACTCS FOCTHPOBKA po0oTa 1
croco0 ee MpoBeACHUS

36

KanuGpoBka uHcTpyMeHTa U ynpasieHue poborom ABB B cucteme koopauHat

MHCTPYMEHTA
B pesynbrate BbINOIHEHHS 33/1aHHS TPAKTHYECKOTO 3aHATHS PACCMATPUBAIOTCS CIIOCOOBI KaJTMOPOBKH
WHCTPYMEHTa 1 0a3bl

37

CunrynsipHbie TI0JI0KeHUsT pobota ABB
B PE3YIbTATE BLINMOJIHCHUS 3aJaHUS HTPAKTUYCCKOT'O 3aHATUA paCCMATPUBAKOTCA YCIOBUS, IPU KOTOPBIX
BO3HUKAIOT CUHTYJIAPHBIC MMOJIOKCHUS, U CIIOCOOBI UX yYCTpaHCHUA

38

[TporpammupoBaHue CI0XKHBIX TPAeKTOPHi U1 poboTa ABB
B PE3YIbTATE BBINMOJTHCHUS 3a/IaHN NPAKTUYCCKOTO 3aHATUA paCCMAaTPUBAKOTCA METOAbI
MPOTPaMMMPOBAHHUS CIIOKHBIX TPACKTOPHUI C MOMOUIBIO CIJIAHHOB

39

[TporpammupoBaHue IBMKEHUH ¢ TOMOIIBIO (GyHKIMH 1715 podota ABB
B pesynbraTte BRIOTHEHUS 3a1aHUS MPAKTHYECKOTO 3aHATHS PACCMATPHBAETCS CIIOCO0 CO3TaHuUsL
porpamMm it podoTa ¢ IIOMOIIBIO0 (DYHKITHIA

40

[TporpaMMupoBaHue JBUKEHUI ¢ TOMOIIBIO IIUKIOB A1 pobota ABB
B PE3YJAbTATE BLINNOJIHCHUS 3aJaHN TPAKTUYCCKOT'O 3aHATUSA paCCMAaTPUBACTCA CHOC06 COo3JaHus
IIporpamMM i poOoTa ¢ MOMOIIBIO IUKIOB

4.3. CamocrosTenbHas paboTa 00y4daroImuXCs.

/11

Buna camocrositensHOM paboTh

M3yueHne OCHOBHBIX ITpOrpaMMbIX KOHCTpYKLMi Python (3akpernnenue matepuana).




Bun camocrosiTenbHO#M paboTh

2 |M3y4eHune OCHOBHBIX MPOTPaMMBIX KOHCTpYKIHi C++ (3aKkperieHne MaTepraa).

3 |M3yueHune OCHOBHBIX NMPOrpaMMbIX KOHCTpYKIMH s1361k0B MOK61131-3 (3akpernieHue
MaTepuana).

N3y4yeHune ocHOBHBIX ITporpaMMbix KoHCTpykuuii KRL (3akperuienue matepuana).

N3ydeHne 0CHOBHBIX MTPOrpaMMbIX KOHCTpyKUui Rapid (3akperienne Mmarepuana).

Brimonnenue KypcoBoii paboTHlI.

IToaroroBka kK IpOMEKYTOUYHOHN aTTECTALUH.

| N o o &~

[ToaroToBka K T€KyIemMy KOHTPOJIIO.

4.4. ITpuMmepHbIN TIEpeUeHb TeM KYpPCOBBIX PabOT
KypcoBas paboTa cocTouT u3 AByX 4acTeil:

- pa3pabotka nporpammsl s [TJIK;

- pa3paboTka pa3paboTKa MporpaMMsbl i1l pOOOTU3UPOBAHHOM SUEHKH.

Bapuantsl nepBoy yactu:

- pa3paboTKa NPOrpaMMHOI0 YIIPABJICHUS CTaHKa JJI PE3KU MaHeNel;

- pa3paboTKa MPOrpaMMHOTO YIIPaBJICHUS OPTAIBLHOTO poOOTa;

- pa3paboTKa MpOorpaMMHOIO YIIpaBJICHHUS] KOHBEHEPHOU JIMHUEH;

- pa3paboTKa NPOrpaMMHOIO YIIPaBICHUS TEXHOJIOTHYECKUM MTPOLIECCOM;
- pa3paboTKa MPOrPaMMHOTO YITPABJICHUS CIICISAIIEH CUCTEMBI,

- pa3pa0oTka MPOTPAMMHOTO YIMPABJICHUS YCTAHOBKOW JUISl TOJy4YCHUS
KUJIKOCTH;

- pa3paboTka MPOrpaMMHOIO  YMpPaBICHUS  MOJABEMHUKOM IS
MPOMBIIJIEHHOTO po00Ta;

- pa3paboTKa MPOrpaMMHOTrO YMpaBiCHHUs POOOTU3MPOBAHHOW TEIEXKKH C
OyHKepoM;

- pa3paboTKa MPOrpaMMHOTO YIPaBIEHUS POJIBTaHTOM.

Bapuantsl BTOpO#i yacTu:

- pa3paboTka MPUKIATHON MPOTPaMMBI Il POOOTU3UPOBAHHOW SUYCHKU
JIyTOBOM CBapKH;

- pa3paboTkKa MPUKIATHOW MPOTPAMMBI I POOOTH3UPOBAHHOW SUCHKH
KOHTaKTHOM CBapKH;




- pa3paboTka MNPUKIATHON MOpOrpaMMbl Jis

NaJIeTUPOBAHUS;

- pa3paboTka MNPUKIATHON MNpOrpaMMbl Jis

HaHCCCHMA I'CMCTHKA,

- pa3paboTka MPUKIATHOW MpPOrpaMMBbl s

IIOKpPACKU,

- pa3paboTka MPHUKIATHOW MPOTPAMMBI ISt

dbpe3epoBaHus;

- pa3paboTka MNPUKIATHON MHpOrpaMMbl Jis

pe3KHu.

- pa3paboTKa MPUKIATHON  MPOrpaMMBbl

06CJIy}KI/IBaHI/IH CTaHKa,

- pa3paboTka MPHUKIATHOW MPOTPaMMBI JIJIs

HaIlJIaKH.

5. llepeuens wu3gaHUi,

OCBOCHMH JTUCLUUILIUHBI (MOIYJIs).

pOOOTU3UPOBAHHON STYCHKHU

pOOOTU3UPOBAHHON STUEHUKHU
pOOOTH3UPOBAHHOM STUCHKHU
POOOTH3UPOBAHHOU STUCHKHU
pPOOOTU3UPOBAHHON SUEHUKHU
st poOOTU3UPOBAHHOMN

POOOTH3UPOBAHHON SYCHKHU

KOTOpPBIE PEKOMEHYETCS HCIMOJb30BaTh IMpHU

11\/?1 bubmmorpaduyeckoe onucanue Mecto nmocryma

1 | l'odwman, I1. M. MHCTpYMEHTHI IPOTpaMMUPOBAHUS URL:
TIPOMBIILIEHHBIX KOHTpouIepoB. CoDeSys : yue6roe | https://e.lanbook.com/book/147515
noco6ue / I1. M. T'odwmam, I1. A. Ky3ueros. — (nara obpamenns: 21.04.2023). -
Kpacnospck : Cubl'Y um. akagemuka M. @. TexcT: SMeKTPOHHEI.
PemeTnéna, 2019. — 94 c.

2 | Kpusnos, A. H. TexHOJI0THH POrpaMMHUPOBAHUSI. URL:
TexHomorus nporpammupoanus Ha C/C++ : yueGnoe | https://e.lanbook.com/book/279680
nocobue / A. H. KpusnoB. — Cankr-IletepOypr : (nata obpamenns: 21.04.2023). -
CII6TYT um. MLA. Bonu-Bpyesuua, 2021, — 274 ¢ | TEKCT: YNICKTPOHHBIK.

3 Kpusnos, A. H. Anropurmuzanus u URL:

nporpamMmupoBanue. OCHOBBI TPOTPaMMHPOBAHUS HA
C/C++ : yuebHoe nocobue / A. H. Kpusuos, C. B.
Xopomenko. — Cankr-IletepOypr : CIIOI'YT um.
M.A. bonu-bpyesuua, 2020. — 202 c.

https://e.lanbook.com/book/180057
(mata obpamenws: 21.04.2023). -
TekcT: 37IeKTPOHHBIN.

6. IlepeueHp COBpPEMEHHBIX

podeCCUOHAIIBHBIX

0a3 [JaHHBIX "

UH(OPMAIIMOHHBIX CIPABOYHBIX CUCTEM, KOTOPbIE€ MOTYT HCHOJB30BAThCS MPHU

OCBOEHUHU TUCIUIUIUHBI (MOTYJIS).
Odummansueiii caiit PYT (MUNT) (https://www.miit.ru/);
Oo6pazoBatenbhas mwatdopma «kOpaitr» (https://urait.ru/);

O6mue wH(pOpPMalIMOHHBIC, CIPABOYHBIE U

[Trocy» (http://www.consultant.ru/);

1ouckoBbie  «KOHCYJIBTaHT



O6mue wuHPOpPMAIMOHHBIE, CIPABOYHBIE U  ITOMCKOBBIE  CHUCTEMBbI
«KoHcynbTaHt [Tmrocy (http://www.consultant.ru/), «l"apanT»
(http://www.garant.ru/);

DnekTpoHHO-0MbIMoTeyHas cuctema uzgarenbcTna (http://e.lanbook.com/);

DeKTpOHHO-0MOIMoTeuHas cuctema ibooks.ru (http://ibooks.ru/).

7. llepedyeHb  JNHIICH3UOHHOTO ©  CBOOOJHO  PaCHpPOCTPAHSIEMOTO
MpPOrpaMMHOTO OOECIICUYeHUsI, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTrO /111 OCBOCHHSI TUCIUILIIUHBI (MOIYJIs).

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

8. OmnucaHue MaTepuaIbHO-TEXHUYECKOW 0a3bl, HEOOXOIAUMOU  IJis
OCYIIIECTBJIEHUSI 00pa30BaTEIBLHOrO Mpoliecca Mo JUCIUIUIMHE (MOIYJIIO).

VYyeOHble ayIuTOpUM JUIsl MPOBEACHUS YUEOHBIX 3aHATHUM, OCHAIIIEHHbBIE
KOMITBIOTEPHON TEXHUKON ¥ HAOOpaMu IEMOHCTPAITMOHHOTO 000PYy10BaHMUS.

9. ®opma NpOMEKYTOUYHOM aTTECTALIAM:

DK3aMeH BO 2 CEMECTpe.
3adeT B 3 cemecTpe.
Kypcosas pabdora B 3 cemectpe.

10. OuieHOUHBIE MAaTEpUATIBI.

OueHOYHbIE MaTepUalIbl, IPUMEHSIEMBIE MPU MPOBEACHUHN MPOMEKYTOUHON

aTTeCTaly, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAIBHBIM HOPMATHBHBIM
aktom PYT (MUNT).



ABTOpBI:

JOIIEHT, AOILICHT, K.H. Kadeapsl
«HazemHbIe TPaHCTIOPTHO-

TEXHOJIOTUYECKHUE CPEACTBAY A.B. Mutux
CornacoBaHo:
3asenyromuii kadenpoit PuTKuT ITI.A. I'puropnen

[Ipeacenarens yueOHO-METOIUIECKOM
KOMUCCUHU H.A. Augpusgnona



