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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):

IIK-2 - CnocoGeH Mpou3BOIUTh KOMIUICKCHYIO HACTPOMKY MEXaTPOHHBIX U
pOOOTOTEXHUYECKUX  CHCTEM,  HCIIOJIB3ysl ~ MPOTpaMMHOE  oOecredeHue
KOTOPOJUIEPOB U yrpaBisitonux IBM, ux cucreM ynpasieHus ;

YK-2 - CnocobGen omnpenensTs Kpyr 3a7a4 B paMKax MOCTaBICHHOH I U
BBIOMpATh ONTHUMANbHBIC CIIOCOOBI WX PEIIEHUS, WCXOIi W3 JACHCTBYIOIIHMX
IIPABOBBIX HOPM, UMEIOIIIUXCS PECYPCOB M OTPaHUYECHUM.

OOyueHue Mo AUCIUILUIMHE (MOYJIIO) IPE/IoJIaracT, 4To [0 €ro pe3yjbTaTaM
oOydJaromuiics OyJer:

3HaTh:

- COCOOBI KOMIUIEKCHON HACTPOMKH MEXAaTPOHHBIX U POOOTOTEXHUUYECKHUX
CHUCTEM, UCIOJIb3Ysl MPOrPaMMHOE OOECIEeYeHnEe KOTOPOIIEPOB U YIPABISIOMINX
OBM, ux cucTeM ynpaBieHUS;

- KpYyr 3ajJad B paMKaxX IOCTaBJICHHOW ILIEJM U BbIOMPaTh ONTUMAJIbHBIE
crocoObl X PEIIeHUs, UCXOAsl U3 ACHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYpCOB U OTPAHUYCHU .



Ymern:

- IIPOM3BOAUTL  KOMIUIEKCHYIO  HACTPOMKY  MEXAaTpOHHBIX U
pOOOTOTEXHUYECKUX  CHCTEM,  HUCIOJb3ysl  MPOrpaMMHOE  OOecredyeHue
KOTOPOJUIEPOB M yIpaBisiromux 9BM, ux cucreM ynpasieHus;

- ONpeAeNATh Kpyr 3aJady B paMKax IOCTABJICHHOW LT W BbIOMPATH
ONTHUMAJIbHBIE CTIOCOOBI UX PEIIEHUs, UCXO U3 JIEUCTBYIOLIUX MMPABOBBIX HOPM,
UMEIOLUXCS PECYPCOB U OIPAHUYECHUM.

Baanern:

- HaBbIKAMU KOMILIEKCHOW HACTPONKU MEXATPOHHBIX U POOOTOTEXHUYECKUX
CUCTEM, HCIOJIb3Yysl MPOrpaMMHOE OOecreyeHuEe KOTOPOJUIEPOB U YIPABIISIFOIINX
OBM, ux cucreM ynpasieHUs;

- HaBbIKAMU BBIOOpA ONTHUMAJBHBIX CIOCOOOB pEIIEHHUS, HCXOHAs U3
JNEUCTBYIOLIUX IPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U OTPAHUYCHUM.

3. O0beM TUCIUTUTHHBI (MOIYJIA).
3.1. O6mmas Tpy10€MKOCTh JUCITUTIIUHBI (MOIYJIs).

OO6mass TPyI0EMKOCTh MUCIUIUIMHBI (MOIyJs) coctaBmsieT 7 3.e. (252
akaJeMH4ecKux yaca(oB).

3.2. O6beMm pgucHUIUIMHBI (MOAyJisi) B (OpME KOHTAKTHOM padOTHI
oOydaromxcss C TeJarorndeckuMu  paboTHHKamMu W (WIH)  JTUIAMH,
NPUBJICKAEMBIMH K pean3aliii 00pa30BaTeIbHONW MPOrPaMMbI Ha MHBIX YCIOBHUSX,
NpY TIPOBEJCHUH YICOHBIX 3aHATHI:

KonuaectBo yacor
Tun yaeOHBIX 3aHATHI Beero Cemectp
No2 | Ne3
KonraktHast paboTa mmpu MpoBeIeHUU YUeOHBIX 3aHATHH (BCEr0): 128 | 48 80
B tom uncne:
3aHATUA JIEKLIHOHHOI'O TUIIA 48 16 32
3aHATHS CEMUHAPCKOTO THIIA 80 32 48

3.3. O0beM nUCHUIINHBI (MOAYJsA) B (OpME CaMOCTOSITENIBHONW pabOThI
oOydJarommxcs, a Takke B (OpMe KOHTAKTHOM pabOThl OO0y4aromuxcs ¢
NeAarornuecKuMu pabOTHUKAMU U (WIIN) JIMIIAMU, TIPUBIIEKAEMBIMU K pean3aiun
oOpa3oBaTeIbHOM TPOTPaMMbl HA WHBIX YCJIOBHSX, TPH TIPOBEICHUU
MIPOMEKYTOUYHOM aTTecTalnu cocTaBisieT 124 akageMuyeckux yaca (0OB).

3.4. [Ipu 00yueHnH 0 MHIUBUAYATIBHOMY YU4€OHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4Y€HHH, O0BEM TUCIUIUIMHBI (MOJYJIsI) MOKET OBITh peain30BaH




MOJIHOCTBIO B (DOPME CaMOCTOATENbHON paboThl 00yJaromuxcs, a Takke B (popme
KOHTAaKTHON paboThl 00Yy4YarOIMXCsl C MEJarornuyecKuMu pabOTHUKaMHU U (WIJIH)
JHIIaMHU, TIPUBJICKAEMBIMU K peau3alii 00pa3oBaTebHON MPOrpaMMbl Ha HHBIX
YCTIOBHSIX, IPU MTPOBEJCHUH MMPOMEKYTOYHON aTTeCTaIIH.

4. ConepkaHue JUCHUTLIAHBI (MO ).

4.1. 3aHITHA JEKIIUMOHHOTO THUIIA.

Temarturka JIEKITMOHHBIX 3aHATHH / KPaTKOE COJEp>KaHNE

1 |O0G30p A3BIKOB MPOTPAMMHUPOBHHUS /I MEXAaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM.
PaccmaTprBaeMble BOIIPOCHL:

- A3BIKW IMTPOTrpaMMUPOBAHUA MEXAaTPOHHBIX U p060TOTeXHI/I‘{eCKI/IX CUCTEM,

- IPUMEPBI HAIMCAHUS TIPOrPaMM;

- 0COOEHHOCTH MPOrPAMMHUPOBAHUS MEXAaTPOHHBIX U POOOTOTEXHHYECKUX CHCTEM.

2 |C++ B MexarpoHuke u pobotoexnuke (Arduino/STM32).
PaccamaTtpuBaeMble BOIIPOCHI:

- OCHOBHBIC IPOrPaMMHBIC KOHCTPYKLIHH;

- OMOJINOTEKY;

- cpezbl pa3paboToK.

3 |lTonp3oBaTenbckue PYHKIIMH AJIs YIIPABICHUS CEPBOIPHUBOIOM
PaccmarpuBaeMbie BOIIPOCHIL:

- KOHCTPYKLIMHU CEPBOMPUBOIOB

- yIpaBJIeHHE CEPBOMPUBOIOM C TIOMOIIBIO OHOINOTEKH

- o01ue cBeneHus npo QYHKIMN

- IPOrPaMMHUPOBAHHE C TOMOIIBIO (HYHKIIHIT

- yIpaBJIeHHE CEPBONPUBOIOM Oe3 OHOINOTEKH

4 |O6paboTKa CUTHAJIOB KHOTIKH (JaTYMKA)
PaccmarpuBaemble BOIIPOCHI:

- crtoco0BI TOJaBIIEHHS Jpedesra

- MPUMEHEHNE CII0CO00B MOAaBIIeHH Apedesra

5 |MHorosagauyHocTb

PaccmaTpuBaembie BOITPOCHI:

- o0ImuMe CBEACHHUS TIPO «BPEMSD B IIPOrPAMMHUPOBAHNE
- CO3/IaHME MTAPAIJIETHOCTH B IIPOrpaMMe

- TaliMephl

6 |[HupoTHO-UMITyIbCHASE MOAYSALUS
PaccmaTprBaembie BOITPOCHI:

- BUZBI MOYJISIIIY CUTHAJIOB

- npuMeHenue [IIIMM

- IporpaMMHoe yrpasieHue ¢ nomousto MM

7 |lllaroBble gBUTATEIN

PaCCManI/IBaGMBIG BOIIPOCHI:

- BUJbI HIaroBbIX HBHFaTGHefI

- IIOAKJIFOYEHUE NIarOBbIX HBHFaTeJ’IGﬁ

- YOpaBJICHUEC YHUIIOJIAPHBIM IIArOBbIM JBUTATCIICM
- yOpaBJICHHUC 6I/IHOJ'IFIPHBIM 1aroBbIM ABUI'aTCIIEM




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

Maccusbl

PaccmartpuBaemble BOIPOCHL:

- o0Iue cBeIeHHs IIPO MACCHUBBI

- IpUMepbI IIPUMEHEHHST MACCHBOB

- MPOrPaMMHUPOBaHHKE C MTOMOIIBIO MACCHBOB

MHOXeCcTBEHHBIN BBIOOD

PaccmarpuBaemMble BOIIPOCHI:

- o0IIHe CBEICHHS O KOHEUHBIX aBTOMATAX

- IPOrPaMMHUPOBAHHE C ITOMOIIBIO MHOKECTBEHHOT'O BBIOOpa

10

[IpepsiBanus

PaccmarpuBaemMble BOIIPOCHI:

- o011IHe CBEICHHS O IPEPBIBAHMSX

- PUMeEPBI IPUMEHEHHS TIPEPhIBAHMUIT

- IPOrPaMMHUPOBAHHE C TOMOIIBIO PEPHIBAHHUI

11

OO0BbEeKTHO-OpUEHTHPOBAHHOE TporpaMMupoBanue Ha C++.

PaccmaTprBaeMble BOIIPOCHL:

- anemenTtsl OO,

- OCHOBHBIE MTOHATHS (a0CTPaKIHS, JEKOMIIO3UIIHS, O0BEKTHI, KJIACChl, THKATICYIISIIHS, TIOTUMOP(HH3M);
- OTHOIIEHHS MEKIY KJIaCCaMHu.

12

Python B MmexaTponuke u pobororexauke (Raspberry Pi).
PaccmatpuBaemMble BOIIPOCH:

- OCHOBHBIE IIPOrPaMMHBIE KOHCTPYKLUH;

- MOZLYJIH;

- cpezibl pa3paboToK MPOrpamMM.

13

OOBEKTHO-OPUEHTUPOBAHHOE MPOTpaMMHUpoBanue Ha Python.

PaccmatpuBaeMble BOIIPOCH:

- anemeHTsl OOII;

- OCHOBHBIE MTOHATHS (a0CTPAKIHS, JEKOMIIO3UIIHS, O0BEKThI, KJIACChI, MHKATICYIISIHS, TIOTUMOPHH3M);
- OTHOILIEHUA MEXY KJIaCCaMU.

14

S3bik mporpammupoBanus KRL u ITJIK. Beenenue
PaccmatpuBaemMble BOIIPOCH:

- MPOTrpaMMHBIE KOHCTPYKIIMH s13bIKOB cTaniapra MOK 61131-3;
- IPOrpaMMHPOBAaHUE JBIKEHUNA PabOdYero opraHa;

- YCIIOBHBIN OIIEpPaTop M OMepaTop MHOKECTBEHHOT'O BBIOOpa

15

S3bik iporpammupoBanus KRL u TTJIK.
PaccmarpuBaemble BOIIPOCHL:

- IUKJIBI U OXKUIAaHUS;

- BXOJIBI ¥ BBIXOMIBI cUCTeMBI yripaBieHust KRC4;
- IOANPOTPaMMBI, (DYHKIMH U TIPEPHIBAHMS;

- coolmenns, TaiiMepsl, (praru.

16

S3b1k nporpammupoanus Rapid u ITJIK. Beenenue
PaccmartpuBaembie BONpOCHI:

- MPOTrPaMMHBIE KOHCTPYKIIMH s13bIKOB cTanaapra MOK 61131-3;
- MPOrpaMMHPOBAHNE JBIKEHUH pabouero opraHa;

- YCJ'IOBHHﬁ onepaTop U onepaTop MHOKECTBEHHOI'O BI)I60pa.

17

S3b1k porpammupoBanus Rapid u TTJIK.
PaccmartpuBaeMble BOIIPOCH:

- LUKJIbI U OKUJAHUS,

- BXOJIBI ¥ BBIXONIBI cUCTeMBI yripaBieHus IRCS;




TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

/i
- TTONPOTPaMMBI, QYHKIIMH U ITPEPHIBAHUS;
- cooOIeHus1, TaliMepsbl, (uiary.
18 |BBon B 3KcIUTYaTanuio poOOTH3NPOBAHHBIX STYEEK

PaccmarpuBaemMble BOIIPOCHI:

- FOCTHpOBKa po0o0Ta;

- KanuOpOBKa HHCTPYMEHTA,;

- KaJIMOpoBKa 0a3bl;

- HaCTpoiika nepudepuitHoro 060pyI0BaHUSL.

19

Crioco6b1 00y4UeHUsT TPOMBIIIIIIEHHOTO pOOOTa

PaccmartpuBaemMble BOIIPOCHI:

- o0yuenue «playback»;

- o0yuenue «teach-iny,

- CUMYJISIIIMSL pabOThl POOOTU3UPOBAHHOM STUEHKH B TpadiIecKoil cpeie pa3padoTKH.

20

[TporpamMmmupoBanre poOOTU3UPOBAHHON CBAPOUHOU STUCHKH.
PaccmaTprBaeMble BOIIPOCHL:

- 0030p YCTPOWCTB, MOAKIIOYAEMBIX K IPOMBIIUIEHHOMY POOOTY;

- 0030p BHJIOB CBapKH;

- CO3JJaHUE TPOrPaMMBbI JJI CBAPKHU U3EIHM.

21

[IporpamMmupoBaHye MPOMBIIIIIEHHOTO poOoTa i hpe3epoBaHus.
PaccmarpuBaeMbie BOIIPOCHIL:

- 0030p YCTPOWCTB, MOAKIIOYAEMBIX K IPOMBIIUIEHHOMY POOOTY;

- 0030p TexHONOrHit (hpe3epoBaHus;

- CO3aHKe IPOTrPAMMBI.

22

[IporpaMMupoBaHr€e MPOMBIIIIICHHOTO pOOOTa ISl MAJIJICTUPOBAHMS.
PaccmarpuBaemble BOIIPOCHI:

- 0030p YCTPONCTB, MOAKIIOYAEMbIX K POMBIIUICHHOMY POOOTY;

- 0030p TEXHOJOTUH CKJIaTUPOaBHUS;

- CO3JaHME MPOTPAMMBI.

23

[IporpamMmMmupoBaHre MPOMBIIIIICHHOTO pOOOTa JIsl HAHECEHHS TepMETHUKA/KIIes .
PaccmarpuBaeMbie BOIIPOCHI:

- 0030p yCTPOCTB, MOAKITIOYAEMBIX K IIPOMBIILICHHOMY POOOTY;

- 0030p TEXHOJIOTHi HAHECEHHE TePMETHKA/KIICS;

- CO3IaHKe IPOTPAMMEL.

24

HpOFpaMMI/IpOBaHI/IC IMIPOMBIIIJIICHHOT'O p060Ta JJI TIOKpACKH.
PaccmarpuBaemble BOIIPOCHL:

- 0030p YCTPOHCTB, MOAKIFOYAEMBIX K IIPOMBIIUICHHOMY POOOTY;

- 0030p TEXHOIOTUH IOKPACKH;

- CO3aHHe MPOTPAMMBI.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHA

Tematuka MPAKTUYCCKUX 3aHSATHI/ KpaTKO€ COACPIKAHUC

VYnpaBieHue cepBONPUBOJIOM € oMoIbio 0nbanoTeku (Arduino/STM32).

B PE3YIBbTATE BBINIOJTHCHHUSA 3aJaHUSA [PAKTUYCCKOI'0 3aHATUA paCCMAaTPUBAKOTCS BOITIPOCHI MTPUMCHCHU A

MCTOAOB UTA YIIPABJICHUA CEPBONIPUBOAOM C ITOMOILIBIO OHOJIMOTEKH.




TemaTrka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

[Tpumenenne GyHKUIUH A1 YIPABICHUS CEPBOIPUBOJIOM
B PE3YIBbTATE BBINMOJIHCHUS 3aJaHUA MPAKTUYCCKOI'0 3aHATUA paCCMaTPUBAKOTCA BOITPOCHI MPUMEHCHU A
GbyHKIMH

O0paboTka curHajia KHOIKH (J1aTuMKa)
B pe3ynbTaTe BBINOIHEHHUS 3aJaHUS TIPAKTHIECKOrO 3aHATHS PACCMATPHBAOTCS BOIPOCHI IPHUMEHEHHU S
MIPOrpaMMHOM 00paOOTKU CHT'HAJIa KHOIIKH (JTaTYUKA)

Oynakun. MHOro3zagagyHocTs Ha Taiimepax (Arduino/STM32).
B PEIYJIBTATE BBINTOJIHCHUA 3aJaHUA MPAKTUYCCKOI'O 3aHATUA paCCMaTPUBAOTCA BOITPOCHI MPUMEHCHU A
(GyHKIMH UTS pallioOHAIBHON OpraHU3alyy IPOrpaMMbl M TAHMEPOB ISl peasiu3alii MHOT03aJaqHOCTH.

[IInpoTHO-UMITYIBCHAS MO YIS
B PEIYIBTATE BBINMOJIHCHUA 3aJaHU MPAKTUYCCKOI'O 3aHATUA pacCMaTPUBAOTCA BOITPOCHI MTPUMEHCHU A
INM nna ynpaBieHHs Harpy3Koi

VYnpaiieHue YHUIIOJIIPHBIM IIaroBbIM JIBUTATEIEM C MOMOILIbI0 OMOIHOTEKH U Oe3 Hee
(Arduino/STM32).

B PEIYIBTATE BBINMOJIHCHUA 3aJaHU MPAKTUYCCKOI'O 3aHATUA paCCMaTPUBAKOTCA BOITPOCHI TPUMEHEHU A
METOAOB YIIPABJICHUS YHUIIOJSIPHBIM IIAroBbIM JBUTAaTEIIEM C IIOMOIIBIO OMOIHOTEKH.

VYnpaiieHne OUMOISIPHBIM [IATOBBIM JIBUraTeNIEM C MIOMOIIBI0 OMOINOTEKH U Oe3 Hee
(Arduino/STM32).

B PEIYIBTATE BBINTOJTHCHUA 3aJaHU MPAKTUYCCKOI'O 3aHATUA paCCMaTPUBAOTCA BOITPOCHI MTPUMECHEHU A
METOAOB YIIPABJICHUS YHHUIIOJSIPHBIM IIAroBbIM JBUTaTEIIEM C IIOMOIIBIO OMOIMOTEKH.

Maccusnl
B pe3ynbrare BINOIHEHU 3a4aHNAS IPAKTUUECKOr 0 3aHATUS pPAaCCMaTPUBAOTCS BOIIPOCH! IPUMEHEHHUS
MAaCCHUBOB I CO31aHUS nporpaMM

MHOXeCTBEHHBIN BBIOOD

B pesynbraTe BITONHEHNS 3aaHUSI IPAKTUIECKOTO 3aHATHSI PACCMATPUBAIOTCS BONIPOCH IPUMEHEHHU S
KOHEYHBIX aBTOMATOB ISl CO3/IaHMs IIPOrpaMM

10

[IpepriBanus
B pe3ynbrare BbINOIHEHUA 3a4aHNS IPAKTUUECKOr 0 3aHATUS PACCMAaTPUBAIOTCS BOIPOCHI IPUMEHEHUS
NIpEPBIBAHUM 7S CO3IaHUs IPOrpaMM

11

BriBoa mokaznuit garunkoB Ha LCD-aucmuteit (Arduino/STM32).
B pe3ynbrare BhINOIHEHUA 3aAaHNS IPAKTUUECKOr 0 3aHATHUS pAaCCMaTPUBAOTCS BOIIPOCH TPUMEHEHHUS
METOIOB BBIBOA MMOKAa3HUN naTuynkoB Ha LCD-nucruiei.

12

YnpaBiieHue cepBOMPUBOIOM ¢ TOMOIIIbIo 6ubmuotexku (Raspberry Pi).
B PE3YIBTATE BBIIIOTHEHUA 3aJaHUs IIPAKTUYICCKOI'O 3aHATHSA paCcCMaTPUBAKOTCSA BOIIPOCHI UCCICAOBAHUA
XapaKTEPUCTUK OIEPANIMOHHOTO YCUITHTEIIS.

13

BriBo nokasanuii qarunkoB Ha LCD-mucmneii (Raspberry Pi).
B peSyJ'ILTaTe BBIINMOJIHEHUA 3aJaHUS HpaKTI/I‘IeCKOFO 3aHATHA paCCManI/IBaIOTCH BOHpOCLI HCCJICOOBAHUS
xapaxrepuctuk H-mocra.

14

anaBneHI/Ie yHI/IHOJ'IHpHBIM/6I/IHOJ'I}IpHBIM IaroBbIM ABHUI'aTCJICM C IIOMOIIIBIO

oubnunoreku u 6e3 Hee (Raspberry Pi).
B PE3YNBTATE BBIIIOTHEHUA 3aIaHUS IPAKTHICCKOI'O 3aHATHUA paCCMaTPUBAIOTCS BOITPOCHI UCCIIEOBAHUSA
XapPAaKTCPUCTUK BBIIPSIMUTEIISA.

15

Oynkuuu. MHOro3a1a4HOCTh Ha Taiimepax (Raspberry Pi).
B PEIYIBbTATE BBINMOJIHCHUS 3aJaHUSA IPAKTUYCCKOI'0O 3aHATUA paCCMAaTPUBAKOTCS BOITIPOCHI MPUMCHCHU A
CXEM 3aMCIICHUA.

16

[Iporpammuposanue I1JIK. PeBepcuBHBII cHeTUHK U JETEKTOP (POHTOB.
B PEIYIbTATE BBINTOJHCHUS 3aJaHUS [PAKTUYCCKOI'O 3aHATUA paCCMAaTPUBAKOTCS IPUHIIATT pa60TLI u




n/n

TemaTrka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

MPAKTUICCKOC NPUMCHCHNUEC PCBEPCUBOHOI'O CUCTYUKA U ACTCKTOPA d)pOHTOB Ipyu IporpaMMupOBaHUuN
TJIK.

17

YHpaBHeHI/Ie OCBCHICHUCM B ITPOU3BOACTBCHHOM IIOMCIHICHUU.

B PEIYJIBTATE BBINTOJIHCHUA 3aJaHU MPAKTUYCCKOI'O 3aHATUA paCCMAaTPUBAIOTCA MMPUHINIT HAITMCAHUA U
OTJIaAKHU NPpOrpaMMBbI JJId pe€ain3aliliid aBTOMATHYCCKOr'o YIIpaBJICHHA OCBCIICHHUEM B IPOU3BOACTBEHHOM
IIOMCIICHUH.

18

[Iporpammuposanue [IJIK. ['eneparop neproaudeckux UMIyabCOB.
B PEIYIbTATE BBINTOJIHCHUA 3aJaHU MPAKTUYCCKOI'O 3aHATUA paCCMaTPUBAIOTCA IMMPUHIIAIT pa6OTLI u
MpaKTUICCKOC MPUMEHCHUEC I'CHEpATOPa NEPUOJNICCKUX UMITYJILCOB MTPU MPOrpaMMUPOBaHUN T1JIK.

19

[Tporpammuposanue [IJIK. Cpasuenue ST, CFC, FBD.

B pesynbraTe BBINONHEHH 3aJaHUs] MPAKTHYECKOTO 3aHATHSI PACCMAaTPUBAETCS CPaBHEHHE SI3BIKOB
nporpamMmupoBanus ST, CFC, FBD na npuMepe HamucaHus IporpamMMBsl I peaau3ayu
aBTOMATUYECKOI'O yIIPaBICHHUS.

20

[Iporpammuposanue [1JIK. [IporpamMmmHoe yripaBieHne KOHBEMEPHON CUCTEMOM Ha
OCHOBE CTPYKTYPBI IPHIIOKEHUS.

B PE3YyAbTATE BBINIOJTHEHUSA 3aJaHUs TPAKTUYCCKOI'O 3aHATHS paCCMAaTPHUBACTCSA KOHICTIIHNA CTPYKTPYPhI
IIPWIOKEHUS IIPYU HAITMCAHUM NIPOIPaMMBbl JJIs PeAIM3allii aBTOMAaTUYECKOIO YIIPABJIEHUS KOHBEHEPHOM
CUCTEMOU.

21

[Iporpammuposanune [1JIK. Buszyannusanus nporpamMsl.

B pesynbraTe BRINONHEHHS 33AaHUS IPAKTUIECKOT 0 3aHATHS PaCCMAaTPUBAETCSI CIOCO0 OTJIAIKH IIPOrpaMM
Ha OCHOBE€ UCIIOJIb30BaHUs BU3YyaJIM3allUU C YUCTOM IPHUBA3KU rpa(bﬂqecmx 9JICMHTOB MHCMOCXCMBI K
IIEPEMEHHBIM IIPOrPaMMBI.

22

[Tporpammuposanue IJIK. [T /-perynsarop.
B pesynbraTe BBINONHEHUS 3aJaHUsI IPAKTUYIECKOIO 3aHATHS PACCMATPUBAIOTCS! IPUHIUI PabOTHI U
npaktudeckoe nmpumeHenue 11 /[-perynsaropa npu nporpammupoBanun [TJIK.

23

[IporpamMmMupoBaHre MPOMBIIIICHHBIX POOOTOB.

B pesynbTaTe BBIIOIHEHUS 3aJaHUS IPAKTHYECKOTO 3aHATHS PacCMaTPUBAIOTCS BOIPOCHL:
- IPOrpaMMHUpPOBAHKE JIBIKEHUH pabodero oprasa;

- YCIIOBHBIN OIIEpaToOp M OIepaTOp MHOKECTBEHHOI'O BBIOODA;

- IUKJIBI U OXKUIAaHUS;

- BXOZBI M BBIXO/IBI CUCTEMBI yIpaBJIeHHs poOoTa;

- IOANPOTPaMMBI, (DYHKIMU H TPEPbIBaHHUS;

- coolmenns, TaiiMepsl, (paaru.

24

BBenenue B mpoMBINIICHHYIO POOOTOTEXHUKY Ha mpumepe podota KUKA
B pe3ynbrare BBINOIHEHUA 3a1aHUS IPAKTHUECKOr 0 3aHATHUS pacCMaTPUBAKOTCS

25

OcHoBHBIE KOMIIOHEHTHI MTPOMbIIIIeHHOTO podota KUKA
B pe3ynbrare BBINOIHEHUA 3a4aHNAS IPAKTUUECKOr 0 3aHATUSL PACCMATPUBAIOTCSI COBPEMEHHBIE
KOMIIOHEHTHI POOOTOB

26

OcHogpl ympasienust pobotom KUKA ¢ momortsio mynsTta

B pe3ynbTaTe BIMONHEHUS 3aaHUsI IPAKTHYIECKOTr0 3aHATHS PACCMATPUBACTCS yIpaBiieHHe pOOOTOM B
pexmmax T1, T2, AUT

27

VYnpasnenue podorom KUKA B yHHBepcalibHOI cucTeMe KOOpIuHaT
B PEIYIbTATE BBINTOJIHCHUS 3aJaHUS MPAKTUYCCKOI'O 3aHATUA paCCMATPUBAKOTCS CUCTEMbBI KOOPDINHAT
poboroB

28

KOctuposka po6ora KUKA

B pe3ynbraTe BHITONHEHHS 33/[aHUSI TPAKTHIECKOrO 3aHITHSI PACCMATPUBAETCS FOCTUPOBKA podoTa U
CIOCO0 ee TPOBEICHIUS

29

KanuGpoBka nncTpymenTa u ynpasienue poootom KUKA B cucteme koopanHaAT
UHCTPYMEHTA




n/n

TemaTrka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

B PE3YIBbTATE BBINMOJIHCHUS 3aJaHUA MPAKTUYCCKOI'O 3aHATUA paCCMaTPUBAOTCA CIIOCOOBI KaJ'II/I6p0BKI/I
HUHCTPpYMCHTA U 0a3nl

30

Cunrynsapueie nosoxenus: pooora KUKA
B PEIYIBTATE BBINMOJIHCHUA 3aJaHUA MPAKTUICCKOI'O 3aHATUA paCCMATPUBAIOTCA YCIIOBHA, IIPU KOTOPBIX
BO3HUKAIOT CUHT'YJIAPHBIC ITOJOKCHUSA, U CITOCOOBI MX YCTpaHCHUA

31

[IporpammupoBaHue cI0XKHBIX Tpaekropuid i podora KUKA
B PE3YIBbTATE BBINTOJIHCHUA 3aJaHU MPAKTUYCCKOI'O 3aHATUA paCCMaTPUBAOTCA METOAbI
IporpaMMHUpPOBaHUsA CIIOKHBIX TpaeKTOpI/Iﬁ C IIOMOIIBIO CILTaliHOB

32

[IporpammupoBanue IBHKEHUH ¢ moMouIbio GyHKIM 115 podota KUKA
B PEIYJIBTATE BBINTOJIHCHUA 3aJaHU MPAKTUYCCKOI'O 3aHATUA paCcCMaTPUBACTCA crrocod CO31aHUs
nporpaMm Jiist podoTa ¢ TOMOIIbI0 (DYHKIUI

33

[IporpamMmmMmupoBaHue IBMKEHUN € TOMOIIBIO IUKJIOB st podoTa KUKA
B PEIYIBbTATE BBINTOJIHCHUA 3aJaHU MPAKTUYCCKOI'O 3aHATUA paCcCMaTPUBACTCA crroco0 CO31aHUsA
IpOrpaMM Jyisi po0oTa ¢ MOMOIIBIO [IMKIIOB

34

OcHoBrl yripaBieHus po6otom ABB ¢ momortipio mynbsra

B pe3ynbTare BBITOTHEHUS 3a/1aHHS IPAKTUUECKOT0 3aHATHS pAaCCMaTPUBAETCS YIIPaBlIeHHE POOOTOM B
pexumax T1, T2, AUT

35

KOctuposka po6ora ABB
B pesynbTate BBITONHEHMS 38 JaHUs IPAKTHUECKOrO 3aHATHS PacCMaTPUBAETCs FOCTHPOBKA poboTa 1
croco0 ee poBe/ICHHs

36

KamubpoBka nacTpymeHTa u ynpasiaenue pobotom ABB B cucteme koopauHat
WHCTpYMEHTA

B pe3ynbTaTe BHIMOTHEHUS! 331aHHUS IPAKTHYCCKOr0 3aHSITHS PACCMATPHBAIOTCS CIIOCOOBI KaITHOPOBKI
UHCTpYMEHTa 1 0a3bl

37

CunrynspHblie oyioxeHus: pooora ABB
B pe3ynbrare BeINOIHEHUS 3a4aHNS IPAKTUUECKOT 0 3aHATUSL PACCMAaTPUBAIOTCS YCIIOBUSI, IPU KOTOPBIX
BO3HUKAIOT CUHTYJISIPHBIC ITOJIOKEHUSA, U CIIOCOOBI MX YCTpaHECHU L

38

[IporpamMmMmupoBaHue CIOKHBIX TpaeKTopHuil A podota ABB
B PE3YIBbTATE BBIIIOJIHEHUA 3aJaHUs IIPAKTUYECCKOI'O 3aHATHSA paCCMaTPUBAIOTCSI METOABL
NIPOrPaMMHUPOBAHUS CJIOKHBIX TPAEKTOPUM € IOMOILBIO CIIAHOB

39

[IporpamMmmupoBanue IBHKEHHH ¢ TOMOIIbIO GyHKIHH [11st poboTa ABB
B pesynbraTe BRIIONMHEHHS 33JaHUS MPAKTHIECKOT O 3aHITHS paCCMAaTPHBACTCS CIIOCO0 CO3JaHMs
MIpOrpaMm Ui podoTa ¢ IIOMOIIBI0 () YHKITHIA

40

[IporpamMmMmupoBaHre IBMYKEHUH C TTIOMOIIBIO ITUKJIOB i poboTa ABB
B pesynbraTe BINIONHEHNS 3a0aHUSI IPAKTHIECKOTO 3aHATHS PACCMaTPUBAETCS CIIOCO0 CO3/1aHMs
IIpOrpamMm Juisi po0oTa C MOMOIIBIO IIUKIIOB

4.3. CamocrosiTenbpHast paboTa 00yJaronuxcsl.

Bun camocrosiTenbHOM paboThI

N3yueHre 0CHOBHBIX NMPOrpaMMbIX KOHCTpYKLUi Python (3akpennienue Matepuaina).

W3y4yeHne 0CHOBHBIX TPOrPaMMBbIX KOHCTpYKLuM C++ (3aKperiieHue MaTepuana).

W3ydyeHne 0CHOBHBIX TPOrpaMMBbIX KOHCTpYKLUH s1361k0B MOK61131-3 (3akpemnienue
MaTepHuana).

N3ydyeHne ocCHOBHBIX IporpaMMbIx KoHcTpykiuii KRL (3akpemnienue marepuana).

W3yueHre 0CHOBHBIX MPOTpaMMBbIX KOHCTpYKLMi Rapid (3akpemieHne maTepuana).




6 | BrimosHeHHE KypcoBOi pabOTHI.

IToaroroBka Kk IpOMEKYTOYHOM aTTECTALIMH.

[ToaroroBka Kk TeKyleMy KOHTPOJIIO.

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

- pa3pabotka nporpammsl s [UIK;

- pa3paboTka pa3paboTKa IporpaMmbl 1Jisi pOOOTU3UPOBAHHOMN STUEHKH.

BapuaHTsl nepsoy yactu:

- pa3paboTKa MPOrPaMMHOI0 YIPABJICHUS CTaHKa JJIs PE3KH MaHelew;

- pa3paboTKa MPOTPaMMHOTI0 YIPABICHUS MOPTAIIBHOTO POOOTa;

- pa3paboTKa MpOrpaMMHOIO YIIpaBJIeHUs] KOHBEHEPHOU JINHKEH;

- pa3paboTKa MPOTPaMMHOTI0 YIPABICHUS TEXHOJIOTHUYECKUM MPOLIECCOM;
- pa3paboTKa MPOrPaMMHOTI0 YIPABICHUS CIEIAIIEH CUCTEMBI;

- pa3paboTka TPOTPaAMMHOIO YIIPABJICHUS YCTAHOBKOW IS TIOTYYCHHSI
KHUJIKOCTH;

- pa3paboTka MPOrPaMMHOTO  YIPaBJICHUS  MOIBEMHUKOM  JUISI
IIPOMBIIIIJIEHHOTO pO00Ta;

- pa3paboTka TPOTPaMMHOIO YIPABJICHUS POOOTHU3UPOBAHHON TEIICKKU C
OYHKEpOM;

- pa3paboTKa MPOrpaMMHOTO YIIPABICHHSI POJIbIAaHTOM.

BapuanTsl BTOpOU HacTu:

- pa3paboTka MPUKIATHOW MPOTrpaMMBbl Il POOOTU3MPOBAHHON SYCHKH
JyTOBOM CBApKHU;

- pa3paboTka MPUKIATHOW MPOTpaMMBbl I POOOTU3MPOBAHHON SYCHKH
KOHTaKTHOU CBapKHU;

- pa3paboTKa MPUKIATHOW MPOTPAMMBI IJisi POOOTH3UPOBAHHOW SUYCHKU
NaJyIETUPOBAHUS;

- pa3palboTka MPUKIAJAHOW MPOrpaMMbl JJiE POOOTU3UPOBAHHOM SUEHUKHU
HAHECEHHS TEMETHKA,

- pa3palboTka MPUKIAAHOW MPOrpamMMbl i POOOTU3UPOBAHHOM SUEHUKH
MMOKPACKH;




- pa3paboTka MNPUKIAAHOW MPOrpaMMbl i POOOTH3UPOBAHHOW SUEHKU

dbpesepoBanus;

- pa3palboTka MPUKIAAHOW MPOrpaMMBbl T POOOTU3UPOBAHHOM SUEHUKH

pe3KHu.

- pa3paboTka MOPUKIATHOMN

00CITy>)KUBaHUS CTAHKA;

IPOrpaMMBbl

st poOOTU3UPOBAHHOM

- pa3palboTka MPUKIAAHOW MPOrpPaMMbl I POOOTUUPOBAHHON SUEHKU

HaIl1aKH.

5. llepedeHp w3naHUU,

OCBOCHUU JUCHUTUIUHBI (MOIYJIA).

KOTOpPBIC PCKOMCHAYCTCA HCIIOJIb30BATH IIpU

MIPOMBIIIIEHHBIX KOHTposuiepoB. CoDeSys : yueOHOe
noco6ue / I1. M. I'opman, I1. A. Ky3nenos. —
Kpacnosipck : Cubl'Y um. akanemuka M. @.
Pemernéna, 2019. — 94 c.

ggn bubnuorpaduueckoe onvcanue Mecto nocryna

1 [euna, T. FO. OcunoBbl mporpammupoBanus / T. FO. URL:
[llenna. — 2-e u3s., crep. — Cankt-IletepOypr : https://e.lanbook.com/book/321221
Jlanb, 2023. — 292 c. — ISBN 978-5-507-46834-8. | (ata obpamenus: 21.04.2023). -

TekeT: 3IEeKTPOHHBIM.

2 Kpusuos, A. H. TexHosioruu nporpaMMupoBaHUs. URL:
TexHomnorus nporpamMmupoanus Ha C/C++ : yue6roe | https://e.lanbook.com/book/279680
nocobue / A. H. KpupnioB. — Cankr-IletepOypr : (mara obpamenus: 21.04.2023). -
CII6I'YT um. M.A. Bonu-Bpyesnua, 2021. — 274 ¢, | TSKCT: ICKTPOHHBI.

3 Kpusuos, A. H. Anropurmuszanus u URL:
nporpammuposanue. OcHOBBI HporpaMmupoBanus na | https://e.lanbook.com/book/180057
C/C++ : yuebnoe nmocooue / A. H. Kpusros, C. B. (nara obparmenus: 21.04.2023). -
Xopomenko. — Cankt-Ilerepoypr : CIIGI'YT um. TexcT: oneKTPOHHEIH.
M.A. bonu-bpyesuua, 2020. — 202 c.

4 Creitnun, . YcTpoiicTBO M IpOrpaMMHUpPOBaHUE URL:
aBTOHOMHBIX po60TOB. IIpoekThl Ha Python u https://e.lanbook.com/book/314879
Raspberry Pi/ JI. Creiinn ; Hayunsiii pexaxtop B. C. | (1aTa obpamenns: 21.04.2023). -
Sluenk ; nepesos ¢ anruiickoro E. B. IlleBuyk. — Texct: 2neKTPOHHBIH.
Mocksa : JIMK IlIpecc, 2022. — 520 c. — ISBN 978-
5-97060-989-7.

5 | I'opwman, I1. M. MHCTpYyMEHTHI TPOTrPAMMUPOBAHHUS URL:

https://e.lanbook.com/book/147515
(mata obpamenus: 21.04.2023). -
TekcT: 31eKTPOHHBIM.

6. IlepeyeHb COBPEMEHHBIX

npodheCCUOHATBHBIX

0a3 JaHHBIX H

MH()OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJIb30BaThCA MpPHU

OCBOCHUU JUCHUTUTUHBI (MOAYJIA).
Odurmansueiii caiit PYT (MUUT) (https://www.miit.ru/)
Hayuno-texunueckas oubnuorexka PYT (MUUT) (http:/library. miit.ru)




O6pa3zoBarenbHas mwiathopma «tOpaiit» (https://urait.ru/)

O6mme wHpOpPMANMOHHBIC, CIPAaBOYHBbIE W TIOMCKOBBIE «KOHCYIBTaHT
[Tnrocy (http://www.consultant.ru/)

«apant» (http://www.garant.ru/)

I'maBuas xuura (https://glavkniga.ru/)

DneKTpOoHHO-0MOIMoTeuHas cucteMa u3natenasctsa (http://e.lanbook.com/)

DneKkTpoHHO-0ubnoTeuHas cucrteMa ibooks.ru (http://ibooks.ru/)

7. IlepeueHb  JUIEH3MOHHOTO W  CBOOOJHO  PaCHPOCTPAHSIEMOIO
IpPOrpaMMHOI0 OOECIEUYEHHs, B TOM YHCJIE OTEUYECTBEHHOTO IPOU3BO/ICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUS TUCIIUTUTHHBI (MOJIYJIS).

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).

1. PaGouee wmecTo mpemnojaBaTeNsi C TEPCOHATBHBIM KOMITBIOTEPOM,
noakimrou€HHBIM K ceTH INTERNET.

2. IlporpammHoe obecriedeHue JjIsl CO3/IaHUs DIICKTPHUUECKUX CXEM.

3. Cnenuanu3upoBaHHas JICKUIMOHHAs ayAuTOpUs C MyJbTUMEIHna
arnmnaparypomu.

4. Crenanv3upoBaHHas ayAUTOPHUS JIS BBITIOJHEHUSI Ta00paTOPHBIX padoT.

9. ®opma MPOMEKYTOUHOM aTTeCTAIlUHU:

DK3aMeH BO 2 cEMeCTpe.
3ayeT B 3 cemecTpe.
Kypcosas pabota B 3 cemectpe.

10. OuieHOUHBIE MaTepHUAIbI.

OueHouyHbIE MaTepualbl, IPUMEHSIEMbIE MIPU MPOBEICHUH MPOMEXYTOUHON
aTTecTalliM, pa3padaThIBAIOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMATHBHBIM
aktoM PYT (MUUT).
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