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1. OGuue cBeeHUst O AUCIUIUIMHE (MOaYyJIe).

LensmMu OCBOCHUS TUCIUTUIMHBI (MOJTYIIS) SIBISIOTCS:

- pa3paboTka CHenuaabHOrO0 MPOrPAMMHOrO OOECHEYEeHMs ISl PELICHUS
3aJa4  MPOCKTHPOBAHHS  CHCTEM, KOHCTPYHPOBAaHHS  MEXaHHYECKUX U
MEXaTPOHHBIX MOJYJIEH, yIipaBieHus: U 00pabOTKU HHPOpMaALIUK;

- pa3paboTka NPOTPaMMHOTO OOecCIeueHus JMJisi MPOBEJACHUS OIBITOB U
HKCMIEPUMEHTOB C CEPBOMPUBOIAMH, MEXaTPOHHBIMH U AJIEKTPOHHBIMU MOYIISIMU
poOOTOB 1 POOOTOTEXHUYECKUMH CUCTEMAMU;

- y4yacTMe B MpPOrpaMMHUPOBAHUM, OTJIAJKE, PEryJIUpOBKE, HACTPOUKE
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM W WX TOJCUCTEM B TPOIECCe MX
AKCILUTyaTalMH.

3amayamMu TUCITUTUTAHBI (MOJTYJIIS) SIBJISIFOTCSI:

- OBJIAJICHUE  HABBIKAMH  INPOTPAMMHPOBAHHUS  MEXAaTPOHHBIX  H
POOOTOTEXHUYECKUX KOMIUIEKCOB;

- (opmupoBaHue TNpeACTaBICHHH y  CTYJEHTOB O  BapHaHTax
COBEPIIEHCTBOBAHMUS IPOTPaMMHOTO yIIpaBJICHUS MEXaTpPOHHBIX  H
POOOTOTEXHUYECKUX KOMILIIEKCOB.

2. [Inanupyemsble pe3yabTaThl 00yUeHUs 10 AUCIUIUIUHE (MOIYIIO).

[lepeuenp GopMUpyeMBIX pPE3yJIbTaTOB OCBOEHHUS  00pa30BaTeNbHOMN
mporpaMMBbl (KOMIIETEHITUH ) B pe3yJibTaTe OOyUIeHUS 110 JUCIUTIINHE (MOAYJIIO):

OIIK-14 - CroocobeHn pa3pabaThiBaTh aJITOPUTMBI M KOMITBIOTEPHBIC
IPOTPaMMBI, IPUTOTHBIC JUISI PAKTUIECKOTO TPUMEHEHUSL. ;

IIK-1 - CnocoOGeH ocylIecTBIATh NpoBeAeHHE pabdoT 1Mo o00paboTke u
aHANMM3y HAay4YHO-TEXHUYECKOW HWH(OpMAIMu M pe3yabTaTOB HCCIEIOBAaHUN B
obnactu npoektupoBanus [1CK];

YK-2 - CnocobGen omnpenensTs Kpyr 3a7a4 B paMKax MOCTaBICHHOHN M U
BBIOMpATh ONTHUMANbHBIC CIIOCOOBI WX PEIICHUS, WCXOIi W3 JACHCTBYIOIIHMX
IIPABOBBIX HOPM, UMEIOIIIUXCSI PECYPCOB M OTPAHUYCHU.

OOyueHue Mo AUCIUILTMHE (MOYJIIO) IPE/IOoJIaracT, 4To [0 €ro pe3yjbTaTaM
oOyJaromuiics OyIeT:

3HaTh:

- CrocoObl KOMITJIEKCHOM HAaCTPOMKH MEXaTPOHHBIX U POOOTOTEXHUUYECKUX
CUCTEM, UCIOJIb3Ysl MPOrPaMMHOE OOECIeYeHnEe KOTOPOIIEPOB U YIPABISIOMINX
OBM, ux cucteM ynpaBieHHUS;



- KpYyr 3ajJlad B paMKaX IOCTaBJICHHOW IEJM W BbIOMPaTh ONTUMAaJbHBIC
CrocoObl UX PEIICHUS, UCXOASl U3 JACHCTBYIOIMX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYpPCOB U OTPAHUYCHUU,

- OCHOBBI pa0OThI ¢ JaTYMKaMH (MHEPLHAIbHBIC, ONTUYECKUE, TAKTUIBHBIC)
Y UCTIOJTHUTEILHBIMU ME€XaHU3MaMHU (CEpBOTIPUBO/IbI, IIIATOBBIC IBUTATEIIN ).

YMeTh:

- MPOU3BOJAUTH KOMIUJIEKCHYIO HACTPOUKY MEXaTPOHHBIX U
pPOOOTOTEXHUYECKUX  CHCTEM,  MCIOJIB3YysS  MpPOrpaMMHOE  oOecleueHue
KOTOPOJUIEPOB M ymnpasistomux IBM, ux cuctem ynpaplieHus;

- ONpeNeNsTh KPYyr 3ajad B paMKax ITOCTaBJIECHHOW II€JIM U BBIOUpATh
ONTUMAaJIbHBIE CIIOCOOBI UX PEIICHUS, UCXOI U3 JEUCTBYIOIINX MPABOBBIX HOPM,
MMEIOILIUXCS PECYPCOB U OTPAHUYECHHUI;

- ONITUMM3UPOBATH KOJI JIJIsi pa0OTHI B peajibHOM BpEMEHH.

Baaners:

- HaBBIKAMU KOMIUJIEKCHOM HACTPOWKHU MEXAaTPOHHBIX U POOOTOTEXHUYECKUX
CHUCTEM, HMCIIOJIB3Ys MPOTPaMMHOE OOECIiedeHnEe KOTOPOJUICPOB U YIPABJISIONIIUX
OBM, ux cucTeM ynpaBieHUS;

- HaBBIKAMHU BBIOOpA ONTHUMAJIBHBIX CIOCOOOB pEIIEHUs, HCXOAS U3
JNENUCTBYIOIINX MPAaBOBBIX HOPM, UMEIOIINXCS PECYPCOB U OTPaHUYCHUM;

- HaBblkaMu  nporpammupoBanus Ha C/C++ u  Python jmnsa
POOOTOTEXHUYECKHX 3aaY.

3. O0beM TUCIUIUTHHBI (MOIYJIA).
3.1. O6mas Tpy10eMKOCTh JUCITUTIINHBI (MOTYJIs).

OO6miast TPyIOEeMKOCTh AMCHMIUIMHBI (MOJyJsi) coctaBnser 7 3.e. (252
akaJeMH4ecKux dyaca(oB).

3.2. O0bem gucruiuiHbBl (MOaynsi) B (QopMe KOHTAKTHOW pabOThI
oOyJarommxcs ¢ TMeJarorH4ecKuMy  paOOTHUKaMH ©W  (WJIW)  JIMIIAMH,
NIPHUBJICKAEMBIMH K pean3aiiui 00pa30BaTeIbHON MPOrPaMMBbI HA HHBIX YCIOBUSX,
IIPY POBEACHUY YICOHBIX 3aHATUMN:

KomnuaectBo 9acos
Twur yaeOHbIX 3aHATHI Cemectp
Beero Ne2 | Ne3
KonraxtHas paboTa mmpu npoBe/IeHnH y9eOHBIX 3aHSATHH (BCETO0): 128 48 80
B Tom uncne:
3aHATHA JIEKIIMOHHOI'O THIIA 48 16 32
3aHATHSA CEMHUHAPCKOTO THIIA 80 32 48




3.3. O6beM aucUUIUIUHBI (MOAYJs) B (OpME CaMOCTOSITEIbHOU pabOoThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0ydarouuxcs ¢
MeAarorndecKuM pabOTHUKAMU U (WJIH) JTUIIAMH, TPUBIEKAEMbBIMH K peaTn3aliu
o0pa3oBaTeIpbHONW TMPOTpPaMMBl HAa HWHBIX YCJIOBHSIX, TMpH TMPOBEACHUU
IPOMEXKYTOYHOM aTTecTalluu cocTaBisieT 124 akagemudeckux yaca (oB).

3.4. IIpu oOyueHny o MHAWBUYaTbHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE TPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM TUCHUIUIUHBI (MOIYJISI) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (hOpPME CaMOCTOSATEIbHON paboThl 00yUYarommXxcs, a Takke B (hopme
KOHTaKTHOM paboThl 00yYaromuxcs ¢ MeJarorudeCKUMu pabOTHUKAMU W (WJIN)
JMIIaMHU, TIPUBJICKAEMBIMU K peau3aiii 00pa3oBaTeIbHON MPOrpaMMbl Ha HHBIX
YCTIOBHSIX, IPU MTPOBEJICHUH MPOMEKYTOYHON aTTeCTaIIH.

4. ConeprkaHue JUCIUTUIAHBI (MOTYIIS).

4.1. 3aHATHs JIEKIIMOHHOI'O THIIA.

Ne

y Temarurka JICKITMOHHBIX 3aHATHH / KPATKOE COJEPKaHHE
n/m

1 |O0630p SA3BIKOB MPOTPAMMHUPOBHHUSI JIJII MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM.
PaccmartpuBaemMble BOIIPOCH:

- SI3BIKH [IPOTPAMMHUPOBAHUSI MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM;

- IPUMEPBI HAIIMCAHWS TIPOIPaMM;

- 0COOEHHOCTH MPOrPaMMHPOBAHUS MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM.

2 |C++ B MexaTpoHuKe U pobdotoexauke (Arduino/STM32).
PaccamaTprBaemble BOIPOCHI:

- OCHOBHBIE TIPOrPaMMHBIE KOHCTPYKLIUU;

- OMOINOTEKY;

- cpelnsl pa3paboToK.

3 ITonw3oBareabckue (bYHKI_[I/II/I AJI1 ypaBJI€HUA CEPBOIIPHUBOIOM
PaccmarpuBaemble BOIIPOCHL:

- KOHCTPYKIIH CEePBOIPUBOIOB

- YIIpaBJIEHHE CEPBOIPHUBOJIOM C IIOMOIIBIO OMOIHOTEKH

- o0mre cBeneHus mMpo GyHKIIUU

- IPOrPaMMHPOBaHKE € MIOMOIIBIO (YHKIUH

- yIIpaBJIeHUE CEPBOMPUBOIOM Oe3 OMOINOTEKH

4 |O6paboTKa CUTHAJIOB KHOTIKH (JaTunKa)
PaccmaTprBaeMbie BOITPOCHI:

- cIIocOOBI TOABIICHUS pede3ra

- IPUMCHCHUEC c1oco0oB IIOAaBJICHUA ,upe663ra

5 MHOFO3a,Z[aLIHOCTB

PaccmartpuBaeMble BOIIPOCHL:

- o0IMe CBeICHNS TIPO «BPEMS» B IPOrPAMMHUPOBAHNE
- CO3/JaHUE MAPAJUIETHOCTU B IPOrpaMme

- TaliMepsl




TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

/11
6 |[lumpoTHO-UMIYIBCHAS] MOTYJTSIIHS
PaCCMa’I‘pI/IBaeMBIe BOIIPOCHI:
- BUJbI MOAYJIAIUHU CUTHAJIOB
- npuMenenue [LIMM
- IporpaMMHOe yrpasieHue ¢ nomoursto MM
7 |lllaroBeie nBUraTeIu
PaccmarpuBaemMble BOIIPOCHI:
- BUJIbI IIIAI'OBbIX Z[BPII‘aTeJ'Ieﬁ
- MIOAKJIFOUYCHHUEC IIAarOBbIX Z[BPIFaTeJIeﬁ
- YOpaBJICHUEC YHUIIOJIAPHBIM IHArOBbIM JBUTATEIIEM
- ypaBJICHHUE 6I/IHOJ'IHpHI)IM 1aroBbIM JIBUI'aTCJIEM
8 |MaccuBbl
PaccmartpuBaemMble BOIIPOCHI:
- o0IMe CBeIeHHs IIPO MACCHUBBI
- IPUMEPHBI IPUMEHCHNA MaCCUBOB
- IporpaMMHUpPOBaHUE C IIOMOUIBIO MaCCUBOB
9 |MHOXeCTBEHHBIH BBIOOD
PaccmaTprBaeMble BOIIPOCHL:
- O6U_II/IC CBCACHHA O KOHCYHBIX aBTOMAaTax
- IporpaMMHUpPOBAHUE C ITOMOIIBK0 MHOXKECCTBECHHOI'O BbI60pa
10 ([IpepwiBanus
PaccmartpuBaemMble BOIIPOCH:
- o0I1Me CBEIEHHUs! O MPEPHIBAHUSX
- IpUMEPBI IPUMECHCHUA HpeprBaHI/Iﬁ
- [IpOrpaMMHpPOBAHUE C TIOMOLIBIO HpeprBaHI/Iﬁ
11 |OOGBEKTHO-OPHEHTHPOBAHHOE IpOorpaMMupoBanue Ha C++.
PaccmatpuBaemMble BOIIPOCH:
- anemeHTsl OOII;
- OCHOBHBIE MTOHATHS (a0CTPAKIHS, JEKOMIIO3UIIHS, O0BEKThI, KJIACChI, MHKATICYIISIHS, TIOMTUMOP(HH3M);
- OTHOILIEHUA MEXY KJIaCCaMU.
12 [Python B MmexaTponuke u podoroTexuuke (Raspberry Pi).
PaccmartpuBaeMble BOIIPOCH:
- OCHOBHBIE IIPOTPaMMHBIE KOHCTPYKIIUH;
- MOZLYJIH,
- Cpe€abl pa3pa60T0K IIporpamMmm.
13 |OOBexkTHO-OpUEHTUPOBAHHOE MpoTrpaMmMupoBanue Ha Python.
PaccmatpuBaemMble BOIIPOCHI:
- snemenTtsl OOII,
- OCHOBHBIE MTOHATHSA (aOCTpaKITHs, JEKOMIO3HIINS, OOBEKTHI, KJIACChl, MHKATICYIISIIHS, TIOMAMOPHHU3M);
- OTHOIIEHUA MEX Y KIIaCCaMH.
14 |S3bixk nporpammupoBanus KRL u ITJIK. BBenenne
PaccmartpuBaeMble BOIIPOCH:
- MPOTrPaMMHBIE KOHCTPYKIIMH s13bIKOB cTanaapra MOK 61131-3;
- MPOrpaMMHPOBAHNE JBIKEHUH pabouero opraHa;
- YCHOBHBIﬁ onepaTop U onepaTop MHOXKECTBEHHOI'O BLI60pa
15 |SA3bik nporpammupoBanus KRL u TTJIK.

PaccmartpuBaeMble BOIIPOCHI:
- IUKJIBI ¥ OJKUJIaHNS;
- BXOZBI 1 BBIXOZIBI cucTeMbl yrpasienust KRC4;




TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

/i
- TTONPOTPaMMBI, QYHKIIMH U ITPEPHIBAHUS;
- cooOIeHus1, TaliMepsbl, (uiary.
16 |S3wik mporpammupoBanus Rapid u I1JIK. BBenenne

PaccmarpuBaemMble BOIIPOCHI:

- MPOrpaMMHBIE KOHCTPYKIMH 3bIKOB cTanaapra MOK 61131-3;
- MPOrpaMMHPOBAHHUE JBIKEHUH pabouero opraHa;

- YCJIOBHBIH OIEpaTop M ONepaTop MHOXKECTBEHHOT'O BHIOOpA.

17

S3p1k porpammuposanus Rapid u TTJIK.
PaccmartpuBaemMble BOIIPOCHI:

- LUKJIBI U O’KUJIAHNS;

- BXOJIbI U BBIXOJIBI cucTeMBl yrpasinenus IRCS;
- TOZNPOTrpaMMBbl, QYHKIIMH U ITPEPHIBAHUSL;

- cooOmIeHM s, TaliMepBbl, (raru.

18

BBon B skcrutyaTanuio poOOTU3UPOBAHHBIX AYEEK
PaccmaTprBaeMble BOIIPOCHL:

- FOCTUPOBKa po0OTa;

- KanMOpOBKa UHCTPYMEHTA;

- KaInOpoBKa 0a3bl;

- HacTpoiika nepupepuitHoro 000Py10BaHHUS.

19

CriocoObl 00ydeHHs MPOMBIIIJIEHHOTO po0oTa

PaccmarpuBaeMbie BOIIPOCHIL:

- o0yuenue «playback»;

- o0yuenue «teach-iny,

- CUMYJISIIIMSL pabOThl POOOTU3UPOBAHHOM SUEHKH B TpaduiecKoil cpee pa3paboTKH.

20

[IporpamMmmupoBanre poOOTH3UPOBAHHON CBAPOUYHOM STUCHKH.
PaccmartpuBaemblie BOpOCHI:

- 0030p YCTPOWCTB, MOAKIIOYAEMBIX K IPOMBIIUIEHHOMY POOOTY;

- 0030p BUIOB CBapKH;

- CO3JIaHUE MPOrPaMMBI JUIsl CBAPKU U3IEIUN.

21

HpOFpaMMI/IpOBaHI/IC IMPOMBIIIJICHHOTI'O po60Ta JJIA (bpe3epOBaHH;1.
PaccmarpuBaemble BOIIPOCHL:

- 0030p YCTpOMCTB, MOAKIIIOYAEMBIX K IPOMBIIIIICHHOMY POOOTY;

- 0030p TexHONOrui (hpe3epoBaHus;

- CO3aHHE MPOTPaMMBI.

22

HpOFpaMMI/IpOBaHI/Ie IIPOMBIIIJIICHHOI'O p060Ta I TTAJIJICTHPOBAHU .
PaccmarpuBaemble BOIIPOCHL:

- 0030p YCTpOMCTB, MOAKIIIOYAEMBIX K MIPOMBIIIICHHOMY POOOTY;

- 0030p TEXHONOTUH CKJIaTUPOABHUS,

- CO3aHHe MPOrPaMMBI.

23

HpOFpaMMI/IpOBaHI/Ie ITPOMBIIIJICHHOT'O po60Ta JJIs1 HAHCCCHU A FepMeTI/IKa/ KJICA.
PaccmarpuBaemble BOIIPOCHL:

- 0030p YCTpOKCTB, MOAKIIIOYAEMBIX K MIPOMBIIIIICHHOMY POOOTY;

- 0030p TEXHOIOTWi HAHECEHUE TePMETHKA/KIIes;

- CO3JIaHME MIPOTPaMMBI.

24

HpOTpaMMI/IpOBaHI/IC IMPOMBIIIIJICHHOT'O p060Ta JJIL TIOKpACKHU.
PaccmartpuBaeMble BOIIPOCHL:

- 0030p YCTpOWCTB, MOAKIIOYAEMbIX K IPOMBIIUIEHHOMY POOOTY;

- 0030p TEXHOJIOTHH MOKPACKH;

- CO3/JaHUE NIPOTPAMMBI.




4.2. 3aHATHS CEMHHAPCKOTO THUIIA.

[IpakTuyeckue 3aHATUA

TemaTrka MpakKTHUYECKUX 3aHITHI/KPATKOE COJICpIKAHUE

YnpasiieHue CepBOMPUBOIOM € TIOMOIIIbIO OuOmoTeku (Arduino/STM32).
B PEIYIBTATE BBINTOJIHCHUA 3aJaHU MPAKTUYCCKOI'O 3aHATUA paCcCMaTPUBAOTCA BOITPOCHI MTPUMEHCHU A
METOJIOB JJIsl YIIPABJICHUS CEPBOIIPUBOIOM C TTOMOIIBI0 OUOITHOTECKH.

[Tpumenenue GyHKUIUH A7 YIPaBICHUS CEPBONPUBOIOM
B pesynbraTe BIONHEHHS 3aaHUsI TPAKTHYECKOTO 3aHATHSI PACCMATPUBAIOTCS BOIIPOCHI IPUMEHEHHU S
GbyHKIUH

O06paboTka curHajia KHOIKH (J1aT4MKa)
B pe3ynbTaTe BBIMOIHEHHUS 3aJaHUS TIPAKTHIECKOrO 3aHATHS PACCMATPHBAIOTCS BOIPOCHI IPHMEHEHHU S
MPOrpaMMHON 00pa0OTKU CHT'HAJIA KHOIKY (JaTYHKa)

®ynkunu. MHOro3asayHocTh Ha TaiiMepax (Arduino/STM32).
B pe3ynbTarte BBIMOIHEHUS 3a1aHUS IPAKTUUECKOT0 3aHSITUSI pACCMAaTPHUBAIOTCS. BOIPOCH! IPUMEHEHMUSI
(GyHKIMH JUTS pallOHATBHON OpraHU3alMy IPOrPpaMMbl i TAHMEPOB LISl pealiu3alii MHOT03a/Ia4HOCTH.

[InpoTHO-UMITYIBCHAS MO YIS
B PEIYIBTATE BBINTOJIHCHU A 3aJaHU MPAKTUYCCKOI'O 3aHATUA pacCMaTPUBAOTCA BOITPOCHI MTPUMEHCHUA
WM i yripaBieHHs Harpy3Kou

VYnpaiieHne yHUIIOJIIPHBIM IIaroBbIM JBUTATEIEM C MOMOIIbI0 OMOIHOTEKH U Oe3 Hee
(Arduino/STM32).

B pesynbraTe BINONHEHUS 3aJaHUsI IPAKTUYECKOIO 3aHATHUSI PACCMATPUBAIOTCS] BOIIPOCHI IPUMEHEHHUS
METOJIOB YIPaBJICHUS! YHUITOSIPHBIM LI1arOBBIM JIBUTATEJIEM C IIOMOLIbI0 OHOINOTEKH.

VYrpaBneHnue OUNOJISPHBIM IIArOBBIM JIBUTATEIEM C TIOMOIIBI0 OMOIHOTEeKH U Oe3 Hee
(Arduino/STM32).

B pesynbraTe BBITONHEHHS 3aJaHUSI IPAKTUYIECKOTO 3aHATHSI PACCMATPUBAIOTCS BOTIPOCHI IPUMEHEHHUS
METO/IOB YIPABJICHHs YHUIIOISPHBIM IIArOBBIM JABUIaTENIEM C IOMOIbIO OMOINOTEKH.

MaccuBel
B pe3ynbrare BhINOIHEHUA 3a4aHUS IPAKTUUECKOr 0 3aHATUS PACCMaTPUBAIOTCS BOIIPOCHI IPUMEHEHUS
MAaCCHUBOB MJIA CO3OaHUSA HpOFpaMM

MHOXeCTBEHHBIN BBIOOD
B pe3ynbrare BhINOIHEHUA 3aAaHNS IPAKTUUECKOr 0 3aHATHUS pAaCCMaTPUBAOTCS BOIIPOCHI TPUMEHEHUS
KOHEYHBIX aBTOMATOB IJIsI CO3JaHUA IIPOrpaMmM

10

IIpepriBanus
B pe3ynbrare BhINOIHEHUA 3aAaHNAS IPAKTUUECKOr 0 3aHATHS PACCMATPUBAIOTCS BOIPOCHI IPUMEHEHUS
MIPEPBIBAHUI 711 CO3IaHUS IPOrpaMM

11

BriBoj mokaznuit garunkoB Ha LCD-aucmuieit (Arduino/STM32).
B pe3ynbrare BhINOIHEHUA 3aAaHNS IPAKTUUECKOr 0 3aHATHUS pAaCCMaTPUBAIOTCS BOIIPOCHI TPUMEHEHHUS
METOI0B BBIBOIA MOKA3HUU naTunkoB Ha LCD-nucrei.

12

VYnpasieHue cepBONPUBOJIOM ¢ omolbio 6nbianorexku (Raspberry Pi).
B PE3YABbTATE BBIMIOTHEHUA 3aIaHUS IPAKTUICCKOT O 3aHATHSA paCCMaTPUBAKOTCSA BOIIPOCHI UCCICIOBAHUA
XapaKTEePUCTUK OIEPANMOHHOTO YCUITHTEIS.

13

BriBox mokasanuii narunkoB Ha LCD-nucmeit (Raspberry Pi).
B PEIYIBbTATE BLINIOJIHCHHUS 3aJaHUSA IPAKTUYCCKOI'O 3aHATUA paCCMATPUBAKOTC BOIIPOCHI UCCIICAOBAHUA
xapakTepuctuk H-mocra.

14

praBJIeHI/Ie yHI/IHOJI}IpHBIM/6I/IHOJ'ISIpHBIM IaroBbIM ABHUIaTCJICM C IIOMOIIIBIO

oubnunoreku u 6e3 Hee (Raspberry Pi).
B PEIYIbTATE BLINMOJIHCHU S 3aJaHUS IIPAKTUYCCKOI'O 3aHATUA pAaCCMATPUBAKOTCA BOIIPOCHI UCCIICAOBAHUA
XapaKTCPUCTUK BBIIPSIMUTEIIA.




n/n

TemaTrka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

15

Oynkun. MHOroszagauyHocTs Ha Taiimepax (Raspberry Pi).
B PE3YIBbTATE BBINMOJIHCHUS 3aJaHU MPAKTUYCCKOI'0 3aHATUA paCCMAaTPUBAKOTCA BOIIPOCHI IPUMCHCHU S
CXEM 3aMCIICHUA.

16

[Iporpammupoanue [1JIK. PeBepcuBHBII cHeTYHK U JETEKTOP (HPOHTOB.
B PEIYJIBbTATE BBINTOJIHCHUA 3aJaHU IPAKTUYCCKOI'O 3aHATUA paCCMaTPUBAIOTCA IMMPUHIIAIT pa6OTLI u

MPAKTUICCKOC NPUMCHCHNE PCBEPCUBOHOI'O CUCTYMKA U JACTCKTOpa q)pOHTOB IIpyu IporpaMMHupOBaHuN
TUIK.

17

YHpaBHeHI/Ie OCBCHICHUECM B NPONU3BOJCTBCHHOM IMOMCIICHUH.

B PEIYIBTATE BBINTOJHCHUA 3aJaHU MPAKTUYCCKOI'O 3aHATUA paCCMaTPUBAIOTCA MMPUHIWIT HAITUCAHUA U
OTJIaAKHU NpOrpaMMBbl JJId pe€ain3aliliid aBTOMATHYCCKOr'o YIIpaBJI€HHUA OCBCIICHUEM B IIPON3BOJACTBECHHOM
IMOMCIICHUU.

18

[Iporpammuposanue I1JIK. I'eneparop neprnoaudecKkux UMITYIbCOB.
B PEIYIbTATE BBINTOJIHCHU 3aJaHU MPAKTUYCCKOI'O 3aHATUA paCCMaTPUBAIOTCA MMPUHIIAIT paGOTLI u
MpaKTUYeCKoe MMPUMEHEHNE TeHepaTopa MeproJUIECKUX UMITYIbCOB NpH nporpammuposanuu [JIK.

19

[Tporpammuposanue ITJIK. CpaBuenune ST, CFC, FBD.

B pe3ynbTarte BBINOIHEHUS 3a1aHUs IPAKTUUECKOT0 3aHSITUSI pACCMATPUBACTCsl CPABHEHUE SI3BIKOB
nporpammupoBanus ST, CFC, FBD na npuMepe HamcaHus IPOrpamMMBbl 1T peanu3aiu
aBTOMATUUYECKOI'O yIPaBJICHHUS.

20

[Iporpammuposanue [1JIK. [IporpaMMHOe yripaBieHne KOHBEMEPHON CUCTEMOM Ha
OCHOBE CTPYKTYpPBI IIPHIIOKCHHUS.

B pe3ynbrare BbINOIIHEHN 3a4aHUS IPAKTUUECKOT O 3aHATUS PACCMATPUBAETCS KOHLEIILMS CTPYKTPYPhI
IIPUJIOKEHUS NP HAIIMCAHUU IIPOrPaMMBbl AJIs1 PeAJIM3allii aBTOMAaTUYECKOr0 YIIPABJICHUSI KOHBEHEPHOI
CHUCTEMOM.

21

[Iporpammupoanue [IJIK. Busyanuszanus nporpaMmsl.

B pesynbraTe BRINONHEHHS 33AaHUS IPAKTUYECKOT0 3aHATHS PaCCMAaTPHBAETCSI CIOCO0 OTJIAIKH IIPOrpaMM
Ha OCHOBE HCIIOJIB30BaHUS BU3yaIn3allii C YI€TOM IPUBI3KH Fpa(bI/I‘{CCKI/IX 3JICMHTOB MHEMOCXEMBI K
IIEPEMEHHBIM IIPOTPaMMBI.

22

[Tporpammupoanue [UIK. ITU/I-perynsarop.
B pesynbraTe BBINONHEHUS 33aHUsI MPAKTUIECKOT O 3aHATHS PACCMaTPUBAIOTCSI IPUHLIUI PaOOThI U
npaktudeckoe npumenenue [T /[-perymaropa npu nporpammuposannu [UJIK.

23

[IporpaMmMupoBaHre MPOMBIIIIICHHBIX POOOTOB.

B pesynbTaTe BBIIOIHEHHUS 3aJaHUS IPAKTHIECKOr0 3aHATHS PACCMaTPHBAIOTCSI BONPOCHL:
- IPOrpaMMHUPOBAHKE JBIKEHUI pabodero opraxa;

- YCIIOBHBII OIIEpaTop M OIepaTop MHOKECTBEHHOI'O BBIOODA;

- IUKJIBI U OXKUIAaHUS;

- BXOJBI M BBIXO/IBI CUCTEMBI YIIpaBJIeHUS Po0OTa;

- IOANPOTPaMMBI, (DYHKIMU H TPEPbIBaHHUS;

- coolmenns, TaiiMepsl, (praru.

24

BBeneHue B mpoMBIIIIIEHHYIO poOOTOTEXHUKY Ha puMepe podota KUKA
B pe3ynbrarte BhINOIHEHU 3a1aHUS IPAKTHUECKOr 0 3aHATHUS pacCMaTPUBAOTCS

25

OcHOBHBIE KOMIIOHEHTHI TPOMBIIIIIIEHHOTO poboTa KUKA
B pe3ynbrare BbINONHEHNS 3aAaHUS IPAKTUUECKOr O 3aHATUSL PACCMATPUBAIOTCSI COBPEMEHHBIE
KOMITOHCHTBI pO6OTOB

26

OcHogpl ympasienust pobotom KUKA ¢ momortisio mynsTa

B pe3ynbraTte BRIIONHEHHS 33JaHUS MPAKTHICCKOTO 3aHATHS PAaCCMATPUBAETCSI YIIPaBJICHHE POOOTOM B
pexmmax T1, T2, AUT

27

VYnpasnenue pobotom KUKA B yHHBepcalbHOM cHcTeMe KOOPIUHAT
B PEIYIbTATE BBINTOJIHCHUS 3aJaHUS MPAKTUYCCKOI'O 3aHATUA paCCMATPUBAKOTCS CUCTEMbBI KOOPDAMHAT
poboroB




n/n

TemaTrka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

28

KOctuposka po6ora KUKA

B pe3ynbTaTe BITONHEHUS 3aaHUsI IPAKTUIECKOTrO 3aHITHS PACCMATPUBAETCSI FOCTUPOBKA podoTa U
CIOCO0 €€ TPOBEICHUS

29

KanmuOpoBka nnctpymenta u ympasieaue poborom KUKA B cucreme KoopauHAT

MHCTPYMEHTA
B pesynbraTe BhINIONHEHNS 3aaHUs IPAKTUYECKOT0 3aHATHS PACCMaTPUBAIOTCS CIIOCOOBI KAITNOPOBKH
WHCTpYMEHTa U 0a3bl

30

Cunrynsapueie nosioxeHus: pooora KUKA
B PE3YIBTATE BBINTOJIHCHUA 3aJaHU MPAKTUYCCKOI'O 3aHATUA paCCMaTPUBAIOTCA YCIIOBHSA, ITPU KOTOPBIX
BO3HHUKAIOT CUHTYJIAPHBIC IMOJIOXKCHUSA, U CITOCOOBI MX YCTpaHCHHA

31

[IporpammupoBaHue cI0XKHBIX TpaekTopuid i podora KUKA
B PE3YIBTATE BBINMOJIHCHU A 3aJaHU MPAKTUYCCKOI'O 3aHATUA paCCMaTPUBAOTCA METO/IbI
MporpaMMHUpOBaHUs CIIOKHBIX TpaeKTOpI/Iﬁ C IIOMOIIBIO CILTaliHOB

32

[IporpammupoBanue IBHKEHHUH ¢ moMouibio GyHKIM 1715 podota KUKA
B PEIYIBTATE BBINTOJIHCHUA 3aJaHU MPAKTUYCCKOI'O 3aHATUA paCcCMaTpHUBACTCA crrocod CO31aHHUsA
nporpamMm Jyisi podoTa ¢ HOMOIIbI0 PyHKIUI

33

[TporpamMmMmupoBaHre IBMKEHUN ¢ TTOMOIIBIO MUKIIOB 1ist podoTa KUKA
B PEIYIBTATE BBINTOJTHCHHU A 3aJaHU MPAKTUYCCKOI'O 3aHATUA pacCMaTPUBaCTCA crocod CO31aHUsA
IpOrpaMM Jyisi po0oTa ¢ MOMOIIBIO ITMKIIOB

34

OcHoBrlI yripaBieHus poborom ABB ¢ momoripio mynbsra

B pesynbraTe BbINONHEHUS 3aaHUsI IPAKTHYECKOTO 3aHATHS PACCMAaTPUBACTCS yIpaBiieHHe pOOOTOM B
pexumax T1, T2, AUT

35

IOcTtuposka podota ABB
B pe3ynbTaTe BHINOIHEHUS 331aHHUS IPAKTHYECKOr0 3aHATHS PACCMaTPHBACTCS FOCTHPOBKA poboTa u
croco0 ee NpoBe/ICHHs

36

KanmubpoBka nHCTpyMeHTa U ynpasieHue pobotom ABB B cucreme koopauHaT

MHCTPYMEHTa
B pe3ynbTaTe BHIIOTHEHHUS 331aHUS IPAKTHYECKOr0 3aHSITHS PACCMATPHBAIOTCS CIIOCOOBI KaTHOPOBKH
WHCTPYMEHTa U 6a3bl

37

CunrynspHble noyioxeHus pobora ABB
B pesynbrare BhINOIHEHUS 3aAaHUS IPAKTUUECKOr O 3aHATUSL PACCMAaTPUBAIOTCS YCIIOBUS, IPH KOTOPBIX
BO3HHUKAIOT CHHTYJISIPHBIC ITOJIOKEHUSA, U CIIOCOOBI MX YCTpaHCHU L

38

[IporpamMmupoBaHue CIOXKHBIX TpaeKTOpuit s pobota ABB
B PE3YNBTATE BBIIIOTHEHUA 3aJaHUs IIPAKTUICCKOI'0 3aHATHUA paCCMAaTPUBAIOTCA METOIBL
MIPOrPaMMHUPOBAHUS CJIOKHBIX TPAEKTOPUM ¢ IOMOILBIO CIJIAHOB

39

[IporpamMmmupoBanue IBHKEHHM ¢ TOMOIIbIO GyHKIHH 11st poboTa ABB
B pe3ynbraTe BRIIONHEHNS 33JaHUS PAKTHIECKOTO 3aHATHS PAaCCMATPUBAETCSI CIIOCO0 CO3/IaHuUs
TIPOrpaMm Ut podoTa ¢ IMOMOIIEI0 () YHKIIHH

40

[IporpamMmmupoBaHue IBHKEHHUH ¢ TOMOIIBIO ITUKIOB /it podota ABB
B pesynbraTe BRIONHEHUS 33JaHUS MPAKTHIECKOTO 3aHITHS PaCCMATPHBACTCS CIIOCO0 CO3TaHMUs
TIPOTrpaMM It podOoTa C IIOMOIIBIO IIIKIIOB

4.3. CaMocTosiTenpHas paboTa 00yJaromuxcs.

Bun camoctosiTenbHOM paboThI

N3yueHre 0OCHOBHBIX MPOrpaMMBbIX KOHCTpYKLUi Python (3akpennenue matepuana).




Bun camoctosiTenbHOM paboThI

2 |M3yueHne OCHOBHBIX MPOTPaMMBIX KOHCTPYKIU C++ (3aKkperyieHne MaTepuania).

3 |M3yueHre OCHOBHBIX MPOTPaMMBIX KOHCTPYKIHUH s1361k0B MOK61131-3 (3akperuienne
Marepuana).

N3yueHnne ocHOBHBIX IporpaMMbix KoHcTpykiuii KRL (3akpemnsienue marepuana).

W3yueHre OCHOBHBIX MPOTpaMMBbIX KOHCTpYKIMi Rapid (3akperienne maTepuana).

BrimonHaenue KypcoBoii paboTHI.

[ToaroroBka Kk IpOMEXYTOYHOM aTTECTALMH.

| N o o &~

[ToaroToBka K T€KyemMy KOHTPOJIIO.

4.4. [IpumepHbIil IepeyeHb TEM KypPCOBBIX padOT
KypcoBas paboTa cOCTOUT U3 ABYX YaCTEM:

- pa3pabotka nporpammsl s [IK;

- pa3paboTka pa3paboTKa IporpaMMbl Jisi pOOOTU3UPOBAHHON STUEHKH.

BapuanTel nepBoii yacTtu:

- pa3paboTKa MPOTPaMMHOTI0 YIIPABJICHUS CTaHKa JJIsl PE3KH MaHelel;

- pa3paboTKa MPOTPaMMHOTI0 YIPABJICHUS MOPTAIIBHOTO POOOTa;

- pa3paboTKa MpOrpaMMHOTIO YIIpaBJICHUs] KOHBEHEPHOU JINHHEH;

- pa3paboTKa MPOTPAMMHOTO YIPABICHUS TEXHOJIOTHUECKUM TPOIECCOM;
- pa3paboTKa MPOTPAMMHOTO YIIPABICHUS CIESAIIEH CUCTEMBL;

- pa3paboTka MPOrpaMMHOIO YIPABICHUS YCTAHOBKOW IS TOJYYCHHS
KHUJIKOCTH;

- pa3paboTka MPOrPaMMHOTO  YIpPaBJICHUS  MOJBEMHUKOM  JUIS
IPOMBIIIEHHOTO PO00Ta;

- pa3paboTka TPOTPaMMHOIO YIPABJIICHUS POOOTU3UPOBAHHON TEIICKKU C
OyHKEepOM;

- pa3paboTKa MPOrpaMMHOTO YIIPABICHHS POJIEIAaHTOM.

BapuanTsl BTOpOU HacTu:

- pa3palboTka MPUKIAAHOW MPOrpamMMbl IS POOOTU3UPOBAHHOM SUEHUKH
JyTOBOM CBApKHU;

- pa3palboTka MPUKIAAHOW MPOrpaMMbl HJiE POOOTU3UPOBAHHOM SUEHUKH
KOHTaKTHOM CBapKHu;




- pa3palboTka MPUKIAJAHOM MPOrPAMMBI JIs

NajyuIeTUPOBAHUS;

- pa3palboTka MPUKIATHOW MPOrpamMMBbl IS

HaAHCCCHUA I'CMCTHKA,

- pa3palboTka MPUKIAJTHOM MPOTPAMMBI IS

OKPACKHU;

- pa3palboTka MPUKIATHOM MPOTPAMMBI IS

dbpesepoBanus;

- pa3palboTka MPUKIAJAHOW MPOrPaMMBI s

PE3KHU.

- pa3paboTka MPUKIATHON  TPOrpaMMBbl

00CITy>KUBaHUS CTaHKA;

- pa3paboTka MPUKIAJAHOW MPOTPAMMBI JIJis

HaIlJIaKH.

5. Ilepeuennr wu3gaHui,

OCBOCHUU JUCHUTIUIUHBI (MOIYJIIA).

pOOOTHU3UPOBAHHON STUEHKU

pOOOTHU3UPOBAHHON STUEHKU
POOOTHU3UPOBAHHON STYEHKH
POOOTU3UPOBAHHON STUEHKH
pOOOTU3UPOBAHHON STUCHUKHU
Ui pPOOOTU3HPOBAHHOM

POOOTHU3UPOBAHHON STUCHKH

KOTOPBIC PCKOMCHAYCTCA HMCIIOJIB30BATH IIpHU

11\;?1 bubnuorpaduueckoe onucanue MecTto nocryma

1 | T'odwman, I1. M. MHCTpYMEHTHI TPOTPaAaMMHUPOBAHUS URL:
IPOMBIIIIEHHBIX KoHTposuIepoB. CoDeSys : yue6noe | https://e.lanbook.com/book/147515
nocobue / I1. M. Todmamn, I1. A. Ky3nenos. — (mara obpamenus: 21.04.2023). -
Kpacnospck : Cuol'Y um. akagemuka M. @. TeKcT: S/IeKTPOHHBIH.
Pemernéna, 2019. — 94 c.

2 Kpusuos, A. H. TexHosioruu nporpaMMupoBaHUs. URL:
Texnomnorus nporpamMmupoanus Ha C/C++ : yue6uoe | https://e.lanbook.com/book/279680
nocobue / A. H. Kpusnos. — Caunkr-IlerepOypr : (nara obparmenus: 21.04.2023). -
CH6IYT um. M.A. Bonu-Bpyesuua, 2021, — 274 ¢, | L EKCT: YMCKTPOHHBIIA.

3 Kpusuos, A. H. Anroput™muszanus u URL:

nporpammupoBanue. OCHOBBI IPOrPaMMUPOBaHUS Ha
C/C++ : yuebnoe nocobue / A. H. Kpusnos, C. B.
Xopomenko. — Cankr-Iletepoypr : CIIOI'YT um.
M.A. bonu-bpyesuua, 2020. — 202 c.

https://e.lanbook.com/book/180057
(mata obpamenus: 21.04.2023). -
TekcT: 3IEeKTpOHHBIM.

6. IlepeyeHb COBpEMEHHBIX

po¢eCCHOHATBHBIX

0a3 JaHHBIX ®

WH(GOPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HCIOIL30BATHCA TIPH

OCBOEHUU JUCHUIUIUHBI (MOIYJIA).
Odurmansueiii caiit PYT (MUUT) (https://www.miit.ru/);
O6pa3zoBarenbHas miathopma «tOpaiit» (https://urait.ru/);

OOmue wuHPOPMAIIMOHHBIE, CIPABOYHBIE U

[Tmrocy» (http://www.consultant.ru/);

ITIOMCKOBBIC ((KOHCYJ'II)T&HT



O6mue wuHpOpMAIMOHHBIE, CIPABOYHBIE U  TOMCKOBBIE  CHUCTEMBI
«KoHcynbTaHT [Tarocy» (http://www.consultant.ru/), «["apanT»
(http://www.garant.ru/);

DNeKTpOHHO-0MOIMoTeuHas cucteMa usnarenscrsa (http://e.lanbook.com/);

DneKTpoHHO-0uOnoTeunas cucteMa ibooks.ru (http://ibooks.ru/).

7. llepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PacCHPOCTPAHSIEMOTO
IpPOrpaMMHOr0 OOECIEUYEeHHs, B TOM YHCJIE€ OTEUYECTBEHHOTO IPOU3BOICTBA,
HEO0OXOAUMOTO JIJIs OCBOCHUS TUCITUTIIUHBI (MOTYJIs).

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

8. OmnucaHue MarepuaIbHO-TEXHUYECKOW ©0a3bl, HEOOXOAUMOU IS
OCYIIECTBIICHHS 00pa30BaTEILHOTO MPOIECCa MO JUCHUIUIUHE (MOYIIIO).

YyeOHbIC ayaUTOPUU ISl TPOBEICHUS Y4YEOHBIX 3aHSATHUM, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKOW U HaOOpaMH IEMOHCTPAIIMOHHOTO 000PY/I0BaHUS.

9. ®opma NMpoOMEKYTOUHOMN aTTECTALMU:

DK3aMeH BO 2 CEMECTpE.
3auer B 3 cemecTpe.
Kypcosas pabota B 3 cemectpe.

10. OueHoUHBIE MaTEpHUAIIBI.

OueHouyHbIE MaTepualbl, IPUMEHSIEMbIE MIPU MPOBEICHUHN MTPOMEXYTOUHON

aTTecTalny, pa3padaThIBAIOTCSI B COOTBETCTBUU C JIOKAJBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTOpBI:

JIOLIEHT, JIOLIEHT, K.H. Kadeapbl
«Ha3zeMHbIE TPaHCIIOPTHO-

TEXHOJOTMYECKUE CPEACTBAY A.B. Mumux
CornacoBaHo:
3asenytonuit kadeapoit HTTC [LA. I'puropnes

[Ipencenarens yueOHO-METOIUYECKOM
KOMUCCHUH C.B. Bomxoaun



