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1. O0mue cBeaeHus 0 JUCHUILTUHE (MOYJIIE).

ensiMu OCBOCHUS TUCHUIUIAHBI (MOIYJIS) SIBJISIFOTCS :

- (hopMUpOBaHUE YMEHHUS HaXOAWUTh aJIEKBAaTHYIO 3amMeHy mpouecca B PTC
COOTBETCTBYIOLIEW MAaTEMATUYECKOU MOJEIIBIO;

- uccliieioBanue Marematuueckux mozenei PTC meTogaMu BEIYKUCIUTENBHON
MaTEeMAaTHKH C MPUBJICUEHUEM CPEJICTB COBPEMEHHON BHIYUCITUTEILHON TEXHUKH.

3amayamMu AUCIUTUIUHBI (MOIYJIs1) SIBIISTFOTCSL

- OBJIQJICHHE 3HAHUSIMU O METOJaX COCTABJICHUS MAaTEeMaTUYECKUX MOJIeen
PTC;

- OBJIQJICHHE 3HAHUSAMU OO0 HCCIICIOBAHMM MaTeMAaTHYECKUX MOJeJed Ha
OBM ¢ nomo1ibpIo NPUKIAJIHBIX TPOTPAMM.

2. Ilnanupyemblie pe3yabTaTbl O0Y4YEeHUS 110 JUCHUTUIMHE (MOIYJIIO).

[lepedyenp GopMUpyEeMBIX pPE3yJIbTaTOB OCBOEHHUS  00pa3oBaTesbHOMN
nporpaMmbl (KOMIETEHIIMI) B pe3yJibTaTe 00y4eHus M0 AUCIUILTMHE (MOJIYIIO):

OIIK-2 - CnocobGeH NMpUMEHSITh OCHOBHBIE METOJIbI, CIIOCOOBI M CPEACTBa
MOJIy4eHHUs, XpaHEeHHs, TepepadoTKH MHPOPMAILIUK B 00JIaCTU MAITUHOCTPOCHHUS;

OIIK-4 - Crooco0eH HCMONB30BaTh COBpPEMEHHbIE HH(POPMAIIMOHHEIE
TEXHOJIOTUM U MPOTPAMMHBIE CPEACTBA MPU MOAEIUPOBAHUU TEXHOJIOTUYECKHUX
IIPOLIECCOB;

OIIK-11 - CroocobeH oOpraHuM3oBBIBaTh pa3pabOTKy W IPUMEHCHHE
QITOPUTMOB M COBPEMEHHBIX HHU(PPOBBIX MPOrPAMMHBIX METOJOB PACUETOB U
IPOCKTUPOBAHUSI OTHEIBHBIX YCTPOWCTB M TMOJACUCTEM MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM C UCTIOIB30BAHUEM CTAaHAAPTHBIX UCTIOHUTEIBHBIX U
YOPABJISIOMIMX ~ YCTPOMCTB, CPEACTB  aBTOMATUKH, HU3MEPUTENBHOU U
BBIUMCIIMUTEIbHON TEXHUKHM B COOTBETCTBUM C TEXHMYECKUM 33JaHUEM,
pazpabaTpiBaTh  IU(GPOBBIE  AITOPUTMBI U TPOTPAMMBI  YIPABJICHHS
POOOTOTEXHUYCCKHX CUCTEM ;

IIK-1 - CrocobeH cOoCTaBIATh MAaTeMaTHYCCKHE MOJCIN MEXaTPOHHBIX M
pPOOOTOTEXHUYECKUX CHUCTEM, HX TMOJCUCTEM, BKIIOYAs HWCIOJIHUTEIbHEIE,
MH(GOPMAIIMIOHHO-CEHCOPHBIE W YIPABIISIONINE MOIYIH, C TPUMEHEHHEM METO/I0B
dbopManbHOW JIOTHKH, METOJIOB KOHEYHBIX aBTOMaToB, ceted Ilerpm, MeromoB
UCKYCCTBEHHOI'O HWHTEJIJIEKTa, HEUETKOW JIOTMKH, T€HETHYECKUX alrOpPUTMOB,
HMCKYCCTBEHHBIX HEUPOHHBIX U HEMPO-HEUETKUX CETEM;

IIK-2 - Cnioco6eH ucnoib30BaTh UMEIOIIHUECS TPOTPAMMHbBIC MTAKEThI U, PU
HEOOXOJUMOCTH,  pa3pabaTbiBaTh  HOBOE  MpPOrpaMMHOE  OOecIieueHue,
HeoOxoauMoe AJisi 00paboTku MHGOpPMALUMK U YIOPaBICHUS B MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEMAX, a TAKKE ISl UX MPOEKTUPOBAHUS;



IIK-3 - Choocoben pa3pabaThiBaTh  SKCHEPUMEHTAJIbHbIE  MAaKEThl
YIPaBISAIOMKNX, HHPOPMALIMOHHBIX U UCTIOJHUTEIbHBIX MOAYJIEH MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM M MPOBOJAUTH HUX HUCCIENOBAHHWE C NPUMEHEHHEM
COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHO-JIOTHIA;

INIK-4 - CnoocobeH  OCYIIECTBIATh  aHAJU3  HAyYHO-TEXHUUYECKOU
uHpopmanuu, o0000IIaTh OTEYECTBEHHBIM U 3apyOeKHbI ONBIT B 00JaCTH
MEXaTPOHUKU M POOOTOTEXHUKH, CPEJCTB AaBTOMATH3alMU U YIpaBICHUS,
IPOBOAUTH NATEHTHBIN MMOUCK;

IIK-6 - ToToB K COCTaBJICHUIO AHAIMTHYECKUX OO30pOB MU HAYYHO-
TEXHHUYECKUX OTYETOB MO pPEe3yJibTaTaM BBINOJIHEHHOW paboThl, B MOJTIOTOBKE
nyOaMKaluii Mo pe3yabTaTaM UCCIe0BAHUMN U pa3padOoToK.

OO0y4eHue 1Mo AUCIUTIITNHE (MOIYITIO) TIPEIoJaraeT, 4To o €ro pe3yabTaTaM
oOyyJaromuiics Oyer:

3HaTh:

3HAaTh OCHOBHBIC SI3BIKM MPOrpaMMHpOBaHus s podortoTexuuku (Python,
C++, KRL, RAPID);

3HATh APXUTEKTYPY U KOMIIOHCHTHI TPOrPAMMHOT0 00ECIIeYeHHUsT POOOTOB;

3HATh MPUHIIMITBI PA0OTHI C JATYNKAMH U UCIIOJTHUTEIbHBIMU YCTPOHCTBAMHU
gyepe3 MporpaMMHbBIE HHTEP(EHCHI;

3HATh METObI IPOrPAMMHUPOBAHUS JBHKCHUN U TPACKTOPUI pOOOTOB;

3HAaTh aAJITOPUTMBI OOpPAOOTKH JIAHHBIX CEHCOPHBIX CHCTEM M CHCTEM
TEXHHUYECKOTO 3PCHHUS;

3HaTh OCHOBBI IPOTPAMMHPOBAHUS CHCTEM VIPABICHUS B PEaJbHOM
BPCMCHU;

3HaTh  NPUHIUIBI  OTIAJAKK M  TECTUPOBAHUS  NIPOrpaMM  JUIs
POOOTOTEXHUYICCKUX CHCTEM;

3HaTh COBPEMEHHBIC (PSHMBOPKH M IUIAT(GOPMBI JIJIs MPOrpaMMHUPOBAHHS
poOOTOB.

Ymern:

yMETh pa3padaThiBaTh MPOrpaMMbl YIIPABIEHUS IS MOOMIIBHBIX POOOTOB U
MaHHUIYJISITOPOB;

YMETh MPOTrPaMMHPOBATH B3aUMOJIEUCTBUE C PA3TUYHBIMU TUIIAMU JATYUKOB
U CEHCOPOB;

YMETh CO3/aBaTh AJITOPUTMbI OOpPAOOTKM CUTHAJIOB M U300paK€HUW s
CUCTEM TEXHUYECKOTO 3PEHHUS;

YMETh PEaTN30BbIBATH CUCTEMbI HABUTAIIMU U JIOKATU3AUU POOOTOB;



yMETb TPOrpaMMHUPOBATh CIIOKHBIE TPAEGKTOPUU JBIKCHUS U 3aJa4u
MO3UIIMOHUPOBAHNUS;

YMETb OCYIIECTBIIATH OTJIQJAKy W ONTUMHU3ALMI0 MPOrPaMMHOTO KoJa
POOOTOTEXHUYECKUX CUCTEM;

yMETb HMHTErPUPOBATH MPOTPAMMHBIE MOIYJIW B EIUHYI0 CHCTEMY
yIIpaBJICHHUS;

yMEThb  aJanTHpOBaTh MPOTpaMMbl JUIS  pabOThl HA  Pa3IMYHBIX
POOOTOTEXHUYECKUX MIaT(POopMax.

Baanern:

BJIQJICTh HABBIKAMHU IMPOTPAMMHUPOBAHUS Ha CICIHUATU3UPOBAHHBIX S3BIKAX
POOOTOTEXHUKH;

BJIQJICTh METOJaMHU TPOTPAMMHPOBAHHUS CHUCTEM YIIPABICHUS JIBHIKCHUEM
po6OTOB;

BJIQJICTh TCXHOJIOTUSAMU Pa0OTHl C CEHCOPHBIMH JAaHHBIMH W CHCTEMaMH
TEXHHUYECKOTO 3PCHHUS;

BJIQJICTh HMHCTPYMECHTAMH OTJQJKH M TECTUPOBAHHSA TMPOrPAMMHOIO
obecrieueHus: poOOTOB;

BJIa/I€Th HaBBIKAMU PabOTHI C POOOTOTEXHUYECKUMU (HPEHMBOPKAMU;

BJIa/IETh METOJIaMH ITPOTrPAMMHUPOBAHMUS 3a/1a4 TJIAHUPOBAHUS U BHITIOJTHEHUS
JICUCTBUU;

BJIQ/IETh TEXHOJOTHSIMHU TPOrPaMMHUPOBAHUS B3aUMOJCHCTBUA MEXKITY
HECKOJIbKUMHU POOOTaMH;

BJI/IETh NMPAKTUYECKUMU HABBIKAMU MPOrPAMMHPOBAHUS MPOMBIIIICHHBIX
pOOOTOB U MAHUTTYJIITOPOB.

3. O0beM TUCIHIUIAHBI (MOYJIs).
3.1. O6mas Tpy10eMKOCTh JUCITUTLINHBI (MOTYJIs).

OO0mast TpymOeMKOCTh TUCHUIUIMHBI (MOmyss) coctaBimser 14 3.e. (504
akaJeMH4ecKux daca(oB).

3.2. O6bem pguctuIumHbl (Momynsi) B (opmMe KOHTakTHOHW paboOThI
oOyJarommxcs ¢ TMeJarorH4ecKuMy  paOOTHUKaMH ©W  (WJIW)  JIMIIAMH,
PUBJIEKAEMBIMU K pealin3allid 00pa3oBaTEIbHON MPOrpaMMbl HA UHBIX YCIOBUSX,
MIPU IPOBEACHUN YUCOHBIX 3aHITUM:

KommaecTBo yacoB

Tur yaeOHBIX 3aHATHI Cemectp

Beero Ne2 | Ne3 Ned

Konrakthas paboTa mpu npoBeIeHnH ya9eOHBIX 3aHATHH (BCETO): 124 | 48 48 28




B toMm uncie:

3aHATHSA JIEKITMOHHOI'O THIIA 62 16 32 14

3aHATUS CEMUHAPCKOTO TUIA 62 32 16 14

3.3. O6beM aucCHMIUIUHBI (MOAYJsI) B (OpME CaMOCTOSITEIbHOU pabOoThI
oOyJaromuxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OO0ydYaroIIuXxcsi ¢
NeIaroTHIeCKUMH PaOOTHUKAMU | (WJIH) JIMIIAMU, TIPUBJIEKAEMBIMH K peaTU3aliu
o0pa3oBaTeIpbHONW TMPOTpPaMMBI HA WHBIX YCJIOBHSIX, TMpH TMPOBEACHUU
IPOMEXKYTOYHOM aTrTectauuu coctaniseT 380 akagemMuueckux yaca (oB).

3.4. Ilpu 06yueHnu Mo UHIUBUIYATbHOMY YYEOHOMY IIJIaHy, B TOM YHCIIE TPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM TUCHUIUIUHBI (MOIYJIS) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (hOpPME CaMOCTOATEIbHON paboThl 0Oydaromuxcs, a Takxke B popme
KOHTaKTHON paOOThl 00yYaroOlmUXCsl C NMEAArormuecKUMHu paOOTHUKAMU U (WJIIN)
JUIAMU, TIPUBJIEKAaEMbIMU K peasi3alii 00pa30BaTeIbHON MPOTpaMMbI Ha WHBIX
YCIIOBUSAX, IPU MPOBEJACHUH MPOMEKYTOYHOM aTTECTAIUH.

4. ConeprxaHue TUCIUILIMHBI (MOTYJIS).

4.1. 3aHITHA JEKIIMOHHOTO THUIIA.

TemaTuka JICKIITMOHHBIX 3aHATUH / KpaTKO€ COACPKAHUEC

1 |Ba3oBoe mporpammupoBaHue Ha si3bike Python.
PaccmartpuBaemblie BOpoOCHI:

- OCHOBHBIE IPOTPaMMHBIE KOHCTPYKITUH;

- Pa36op mpumepos.

2 |Hayunsle Beruucienus Ha sizbike Python. Hacts 1.
PaccmatpuBaembie BOpoCHI:

- O630p OCHOBHBIX OHOIHOTEK IS HAYIHBIX BEIYUCICHHL;
- Pa36op mpumepos.

3 |Hayunsle Beruucnenus Ha sizbike Python. Hacts 2.
PaccmatpuBaembie BOpoOCHI:

- Pa36op mpumepos.

4 |MckyccTBeHHbIE HEHMpPOHHBIE ceTH Ha si3bike Python. Uacts 1.
PaccmartpuBaembie BONpOCHI:

- BBenieH1e B TEOPUIO UCKYCCTBEHHBIX HEHPOHHBIX CETEM;

- Pa36op mpumepos.

5 |HckyccTBeHHBIE HEHPOHHBIE ceTH Ha si3bike Python. Yacts 2.
PaCCManI/IBaGMBIG BOIIPOCHI:

- Pa3z6op npumepos.

6 |ba3br nannbix Ha s3bike Python. Yacts 1.

PaCCManI/IBaGMBIG BOIIPOCHI:

- Beenenue B 0a3bl JaHHBIX;




TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

1/
- O630p OUOITHOTEK;
- Pa36op mpumepos.
7 |ba3el nannbix Ha a3eike Python. YacTs 2.

PaccmarpuBaemMble BOIIPOCHI:
- Pa36op mpumepos.

[Ipunoxenust Ha s3b1ke Python.
PaccmarpuBaemMble BOIIPOCHI:

- Beenenue B npuiioxxeHus;

- O630p OUOTHOTEK;

- Paz6op npumepos.

I'padmueckue nnrepodeiics! Ha s3b1ke Python. Yacts 1.
PaccmartpuBaemMble BOIIPOCHI:

- Beenenne B rpaduyeckie HHTEpdENChI MOIb30BATEIS;

- O630p OUOTHOTEK;

- Paz6op npumepos.

10

I'padmueckue unrepodeiics! Ha s3p1ke Python. Yacts 2.
PaccmaTprBaeMble BOIIPOCHL:
- Pa36op npumepos.

11

KomnbrotepHoe 3penue Ha sa3bike Python.
PaccmatpuBaemMble BOIIPOCH:

- BBenenne B KOMIIbIOTEpPHOE 3pEHHUE;

- O630p OubIHOTEK;

- Pa3z6op nprmepos.

12

Brenenue B nporpammupoBanue Ha C++ miat Arduino.
PaccmaTpuBaemble BOIIPOCHI:

- Beenenue B nmporpaMMupoBaHie MUKPOKOHTPOJIJIEPHBIX ILIAT.

- Monwutop nopra;

- Tune! nanHeIX. IlepeMenHbIe.

13

HpI/IeM JAaHHBIX OT AdTYMKa PaCCTOAHUA.
PaccmaTpuBaemble BOIIPOCHI:

- [llupoTHO-UMITyIECHAS. MORYJISLIUS

- MHoxecTBeHHBIH BpIOOp. KoHEUHBII aBTOMAT
- MaccuBbl

- MHoronoro4Hocts. TaliMepsl.

14

[TonaBnenue apedesra.

PaccmaTpuBaembie BOITPOCHI:

- AnmapaTHoe 1 porpaMMHOe TIoAaBIieHne Apedesra
- @ynkuuu. [pouenypst

- OOBEKTHI U KIACCHL.

15

Ces3p Mex 1y mnatamu Arduino.
PaccmaTprBaembie BOITPOCHI:

- Cs3pb aByx miat Arduino mo UART
- Cs3pb aByx miat Arduino mo 12C.

16

VYnpasiieHue npuBOgaMH.

PaCCManI/IBaGMBIG BOIPOCHL:

- praBJ'IGHI/Ie CCPBONPHUBOAOM YU€PE3 KOMAaHIbl MOHUTOPA IMOPTA

- praBJ'IGHI/Ie YHUIIOJISIPHBIM HIArOBbIM JIBHUT'ATCIIEM

- praBJ'IGHI/IG 6I/IHOJ'I$IPHBIM IaroBbIM JABHUIaTCIIEM C IIOMOIIBIO OUOJIMOTEKH.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

17

[IporpammupoBanue Ha KFD/KRL. IIporpammupoBanue IBMXeHUH pabodero oprasa.
PaccmarpuBaemble BOIIPOCHL:
- TPaeKTOPHUH JABKEHHS IEHTPAIHON TOUKHM nHCTpyMeHTa Ha si3bike KFD/KRL.

18

[IporpammupoBanue Ha KFD/KRL. YcnoBHBI oniepaTop 1 omepatop MHOKECTBEHHOTO
BBIOOpA.

PaccmartpuBaemMble BOIIPOCHI:
- pa30op KOMaH]| YCIIOBHOI'O OIlEpaTopa U oIepaTopa MHOXKECTBEHHOro BrOOpa Ha s3bike KFD/KRL.

19

[IporpammupoBanue Ha KFD/KRL. Luknbl u oxunanus.
PaccmartpuBaemMble BOIIPOCHI:
- pa30op KOMaH[I IIMKJIOB U oxuaaHus Ha si3bike KFD/KRL.

20

[Iporpammuposanne Ha KFD/KRL. Bxoss! 1 Bbixoabl cucteMsl yrpaieHus: KRC4.
PaccmartpuBaemMble BOIPOCH:
- pa30op KOMaH[ IIMKJIOB U oxxuaaHus Ha si3bike KFD/KRL.

21

[Iporpammuposanue Ha KFD/KRL. IToanporpamMmsel, pyHKIIMU ¥ TpepbIBaHUA.
PaccmaTprBaeMble BOIIPOCHL:
- pa3bop moanporpamm, pyHKIuiA 1 npepeiBanuid Ha si3bike KFD/KRL.

22

[Iporpammuposanue Ha KFD/KRL. CooOmienus, Taitmepsl, ¢uary.
PaccmaTprBaeMble BOIIPOCHL:
- pa3bop cooOrieHuit, Taiimepos, ¢aros Ha s3bike KFD/KRL.

23

BBoa B akcrutyaTtaruto po6oroB ABB.
PaccmarpuBaeMbie BOIIPOCHIL:

- FOCTHPOBKa po00Ta;

- KanMOpOBKa HHCTPYMEHTA;

- KanOpoBKa 0a3bl.

24

[TporpammupoBanue Ha RAPID. IIporpammupoBanre IBMXKEHHI pabodero oprasa.
PaccmaTpuBaemble BOIIPOCHI:
- TPAeKTOPUH IBM)KEHUS IIEHTPAIBHOM TOYKH HHCTpYMEHTa Ha s3bike RAPID.

25

[IporpammupoBanue Ha RAPID. YcioBHBINM oniepatop 1 onepaTop MHOKECTBEHHOTO

BBIOODA.
PaccmaTpuBaemble BOIIPOCHI:
- pa30op KOMaH[ YCIOBHOTO OIlepaTopa M OIepaTopa MHOXKECTBEHHOT 0 BEIOOpa Ha si3pike RAPID.

26

[IporpammupoBanue Ha RAPID. [{ukiibl u 0kugaHus.
PaccmatpuBaembie BOpoOCHI:
- pa30op KOMaH[ IUKJIOB U OkuAaHus Ha s36ike RAPID.

27

[IporpammupoBanue Ha RAPID. Bxobl 1 Beixoas! cuctemsl yrpasienus IRCS.
PaccmatpuBaembie BOpoOCHI:
- pa30op KOMaH[ BXOIOB U BEIXOJOB crcTeMbl yrpasieHus IRCS Ha si3pike RAPID.

28

ITporpammupoBanue Ha RAPID. [ToanporpamMmel, GyHKIIUN U TPEPHIBAHUS.
PaccmartpuBaembie BONpOCHI:
- pa3bop moamporpaMM, GYHKIHN U IpepeiBaHmii Ha si3b1ke RAPID.

29

[Iporpammuposanre Ha RAPID. Coo0Omienus, TaiiMepsl, ¢iaru.
PaccmartpuBaeMble BOIIPOCH:
- pa3bop cooOmeHuii, TaiiMepos, ¢uraros Ha s361ke RAPID.

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

JlaGoparopHbie pabOThI




HaunmenoBanue mabopaTopHbIX paboT / KpaTKoOe COAepKaHHE

B pesynbrate BHIIOTHEHUS Ta00PaTOPHON pabOThI
B pe3ynbraTte BRIIONHEHUS TA0OPATOPHOH pabOThI pacCMaTPUBACTCS Pa3IUMIHBIC METOIIBI PEIICHUS 33134 C
roMorsio Python.

2 |Onucanue cucremsl auddepeHuanbHeIX ypaBHeHuid B Python.

B pe3ynbTaTte BRINOIHEHUS Ta00OpAaTOPHOH pabOThl pacCMaTPUBAIOTCS MPABHIIA COCTABIICHHS MPOTPaMMBI
Jutst perienust quddepeHInaNbHbIX YpaBHEHHUH.

3 |MogenupoBaHHe MTPOIECCOB B OJHOMACCOBOW CUCTEME.

B pesynbraTe BhINIONHEHMS TaOOpAaTOPHOI pabOTHI CTPOUTCS MaTeMaTH4ecKast MOZENb JJIsl OTHOMACCOBOU
MEXaHUYECKOW CHCTEMBI ¥ HCCIIEAYETCs ¢ OMOIIbio Python.

4 |MaremaTudeckoe MOIETUPOBAHUE MPOIIECCOB B IBYXMAacCOBOM MEXaHUYECKOU cucTeMe.
B pesynbraTe BhINONHEHHS 1a00OpaTOPHOI pabOTHI CTPOUTCSI MOJIENb IByxMaccoBoit MC u uccnemyercs ¢
nomotipio Python.

5 |CocraBieHue ypaBHEHUHN JUHAMUKH JIJIST MEXaHUYECKOM CUCTEMBI.

B pe3ynbrare BBINOTHEHUS 1a00paTOPHON pabOThI COCTABIISIETCS] MOJIENb ISl 3aJaHHO# MpernoiaBaTeieM
MC u uccnenyercs B Python.

6 |MaremaTu4eckoe MOJICITHMPOBAHUE MPOIIECCOB B MEXaHUIECKOM CHCTEME.

B pe3ynbrare BbInonHeHus JabopaTtopHoi pabots! apmxeHrne MC Monenupyercs u uccienyercs B Python.

7 |MonenupoBanue padoTsl MC ¢ TUIPaBIMYECKUMU CBS3SIMHU.

B pe3ynbTare BBIOIHEHUS 1a00paTOPHON pabOThl MOAEIUPYETCsl paboTa THPABINYECKOrO MPUBOJIA.

8 |MoaenupoBanue padboTst MC C 3JIEKTPUUYECKUMH CBSI3SIMHU.

B pesynbraTe BbINONHEHHS 1a00paTOPHOI pabOThl MOJIETUPYETCs paboTa MEKTPUIECKOro IMPHBOJIA
IOCTOSAHHOI'O U IIEPEMEHHOI'O TOKA.
HpaKTI/I‘-IGCKI/Ie 3aHATUA

Ne

. TemaTrka MpakTUIECKUX 3aHATUN/KPATKOE COJIEPIKAHHE

1 |ba3oBoe mporpammupoBaHue Ha si3bike Python.

B pe3ynbTaTe BBINONHEHUS TPAKTHYECKOTO 3a/IaHHs IPHOOPETAIOTCSI HABBIKU B 0a30BOM
MpOrpaMMHPOBAHUU Ha si3bIke Python.

2 |Hayunbie Bbrumciienust B Numpy.

B pesynpraTe BRIIONHEHHS MPAKTHYECKOT0 3aJaHUs IPHOOPETAIOTCS HABBIKU IIPH paboTe C MacCUBaMH U
MaTPUIHBIMH [IPe0Opa30BaHISIMH.

3 |Hayunsle Beruucnenus B Matplotlib.

B pesynpraTe BRIIONMHEHHS MPAKTHYECKOT0 3aJaHUs IPHOOPETAIOTCS HABBIKK P padoTe ¢ rpadukaMu.

4 |Hayunble BeIYHMCICHUS B SCIpy.

B pesynpraTe BRIIONTHEHHS MPAKTHYECKOT0 3aJaHUs IPHOOPETAIOTCS HABBIKK IPU paboTe C aHAIH30M
NaHHBIX.

5 |OcHoBHbIe HelipoHHBIE ceTu B Keras.

B pesynpTaTe BRIIONHEHHS MPAKTAYECKOT0 3aJaHUs IPHOOPETAIOTCS HABBIKM B CO3JJaHHUH,
penakTupoBaHUU, 00y4ICHUN HEHPOHHBIX ceTell B Keras.

6 |Ceprounsle HeifpoHHBIE ceTH B Keras.

B pesynpTaTe BRIIONHEHHS MPAKTAYECKOT0 3aJaHUs IPHOOPETAIOTCS HABBIKM B CO3JJaHHUH,
penakTHpOBaHUH, 00YYE€HUN CBEPTOYHBIX HEHPOHHBIX cereil B Keras.

7 |ba3wl nanHbIX B SQLite.

B PE3YIbTATE BBINTOJIHCHU S MMPAKTUICCKOI O 3a/IaHUA HpI/IO6peTaIOTCH HAaBBIKW ITPU pa60Te ¢ bazamu
JaHHBIX.




TemaTrka MpakKTHYECKUX 3aHATHI/KPATKOE COJIEpKaHne

[Tpunoxenus B Flask.
B PEIYJIBbTATE BBINTOJIHCHUS MPAKTHUICCKOTI O 3a1aHus HpI/IO6p€TaIOTC5I HaBBIKH B CO3/JaHUU,
PECAAKTUPOBAHUN HpHJ’IO)KeHHﬁ.

I'padpuueckue nntepdeiicet B TKinter.
B PEIYJIBTATE BBINTOJIHCHU S MMPAKTUICCKOI O 3a/IaHUs HpI/IO6p€TaIOTC$I HaBBIKH B CO31aHHUU,
pEeNaKTHPOBaHUH IpadUIecKUX HHTEPGEHCOB.

10

Kommnrsrorepnoe 3penue B Open CV.
B PE3YJIBbTATE BBINTOJIHCHUS MPAKTHUICCKOT 0O 3a/IaHus an/I06peTa10Tc;1 HaBBIKW ITPU pa60Te C
I/I306pa)KeHI/IHMI/I 1 BUJICOIIOTOKOM.

11

VYrpaBneHnue cepBOIpPHUBOIOM ¢ TOMOIIbI0 OnbmroTeku (Arduino/STM32).
B PEIYIBTATE BBINTOJHCHU S MPAKTHUYCCKOT O 3a/IaHNs paCCMAaTPUBAIOTCS BOIIPOCHI IPUMEHCHUSA METO/10B
JUISL YTIPaBIICHUS] CEPBOIIPHUBOJIOM C MOMOIIBIO OUOINOTEKH.

12

BeiBojt mokasanuit matunkoB Ha LCD-nucruieit (Arduino/STM32).
B pe3yanaTe BBIITOJIHCHU A HpaKTI/I'-ICCKOFO 3aaHus1 paCCManI/IBaIOTCﬂ BOHpOC])I HpI/IMeHeHI/Iﬂ METOJ0B
BBIBOJIA MMOKa3aHuii natynkoB Ha LCD-aucruieit.

13

VYnpaiieHne yHUNOJISpHBIM/OUTIONIIPHBIM IIArOBBIM JIBUTATEIEM C TOMOIUIBIO
6ubnuoreku u 6e3 Hee (Arduino/STM32).

B PEIYIBTATE BBINMOJIHCHHU A MPAKTUICCKOTO 3a/IaHNs paCCMAaTPUBAIOTCS BOIIPOCHI IPUMEHCHUA METO/I0B
yHOpaBJICHUSA YHUIIOJISAPHBIM IIArOBBIM JABUTATEIIEM C IIOMOIBIO OUOJIMOTEKH.

14

Oyukiu. MHOT03a1a4HOCTh Ha Taiimepax (Arduino/STM32).
B pe3ynbTaTe BBINONHEHHS TPAKTHYECKOTO 33/IaHHsI PACCMATPUBAIOTCSI BOITPOCHI IPUMEHEHHST (PYHKIINH
JUIsl pallMOHAJIbHOM OpraHM3alUU IIPOrPaMMbl U TAMMEPOB JUIsl peanu3ali MHOT03aJa4HOCTH.

15

VYrpaneHue cepBOIPHUBOIOM ¢ TIoMoIsto oubmmorekn (Raspberry Pi).
B pe3ynbrare BbINOIHEHUS IPAKTUYECKOTO 3a/1aHUSI PACCMATPUBAIOTCS] BOIIPOCHI UCCIIEI0BaHUS
XapaKTEPUCTUK ONEPALIMOHHOIO YCUIIUTEIIA.

16

BriBox mokazanuii qarunkoB Ha LCD-aucmieit (Raspberry Pi).
B pesynbraTe BHIIONHEHHS MPAKTHYECKOT0 3aJaHUs PACCMATPHUBAIOTCS BOIIPOCHI HCCIIEOBAHUS
xapaxkrepuctuk H-mocra.

17

praBHeHI/Ie YHHHOHﬂpHBIM/ 6I/IHOJ'I5IpHI)IM IaroBbIM JABUIaTCIIEM C IIOMOIIBIO

oubnuoreku u 6e3 Hee (Raspberry Pi).
B pesynpraTe BRIIONHEHHS MPAKTHYECKOTO 3aJaHNs PACCMATPHUBAIOTCS BOIIPOCHI ICCIEIOBAHMUS
XapaKTEePUCTUK BEIIPSIMHUTEIS.

18

Oynkuuu. MHOro3agayHocTh Ha Taiimepax (Raspberry Pi).
B pesynpraTe BRIONMHEHHS MPAKTHYECKOT0 3aJaHUS pACCMATPHUBAIOTCS BOIPOCHI IPIMEHEHIS CXEM
3aMEILEHUA.

19

[TporpammupoBanue Ha RAPID. I[IporpamMmupoBanue IBHKEHUM paboyero opraxa.
B PE3YNABTATE BBINIOTHEHUA MMPAKTUICCKOI' O 3aJaHUA paCCMaTPUBAIOTCA KOMaHAbI JUIsI CO3IaHUs
TPACeKTOPHUH IepeMelIeHus pabodero opraHa MPOMBIIUIEHHOTO POOOTa.

20

IIporpammupoBannie Ha RAPID. YcnoBHBI oniepaTop U onepaTop MHOKECTBEHHOTO
BBIOOpA.

B pesynbraTe BRITONHEHNS TPAKTHIECKOTO 33/1aHHS PACCMATPUBAIOTCS KOMaH/IBI ISl CO3JJaHUSI ITPOTrPaMM

C DJIECMCHTaMU BBI60pa YIpaBJIAOIIUX BOBHGﬁCTBHﬁ Ha OCHOBC OIIPCACIICHHBIX YCHOBHﬁ.

21

IIporpammupoBanue Ha RAPID. L{ukis! u oxuaasus.
B PE3YIbTATE BBINMOJIHCHHUS MMPAKTHUICCKOT O 3a/IaHNs pACCMATPUBAIOTCA KOMAHABI IS (1)0pMI/Ip0BaHI/I$[
IUKJIIOB U 3aJICPIKKU BPEMCHU JIL (1)0pMI/IpOBaHI/IH MOBTOPAROIINXCS HCﬁCTBHﬁ.

22

IIporpammupoBanue Ha RAPID. Bxoas! u Beixoapl cucteMsl ynpasiaeHuss KRC4.
B PEIYIbTATE BBINTOJITHCHUS MMPAKTHUICCKOT O 3a/IaHHs PACCMATPUBAIOTCA KOMAHABI TS YIIPAaBJICHUA




y TemaTrka MpakKTHYECKUX 3aHATHI/KPATKOE COJIEpKaHne
n/m

BBIXOZHBIMHU CHUTHAJIAMH, YIIPABJSIFOIIMMH HArpy3KoH (pacnpenennTenb, YacTOTHBII peoOpa3oBaTesb), Ha
OCHOBE COCTOSHUI BXOIHBIX CUTHAJIOB OT JaTYUKOB U KHOIOK.

23 |lIporpammupoBanue Ha RAPID. Iloanporpammsl, pyHKIMH U IPEPHIBAHHS.

B PEIYJIBTATE BBINMOJHCHU S MPAKTHUYCCKOT O 3a/IlaHNs paCCMATPUBAIOTCA KOMAaHAbI JIA CO3JaHUA (l)yHKHI/IfI
u HpepBIBaHHﬁ, HeO6XOZ[I/IMI)Ie JUIA OpraHru3alur CIOXKHBIX ITPOrpaMM Ha OCHOBC ACJICHUA €€ Ha
OTJIeNIbHBIE OJIOKHU KOJa.

24  |IIporpammupoBanue Ha RAPID. Coobuienus, Taiimepsl, diaru.
B PE3YJIBTATE BBINMOJIHCHU S MPAKTHUYCCKOT 0 3a/IlaHNs paCCMAaTPUBAIOTCA KOMAaHAbI 1A q)OpMI/IpOBaHI/IH
COO6HIeHPII>i O6paTHOI>i CBA3H, (bﬂal"OB - U1 XpaHCHUSA 1 U3MCHCHU S COCTOSIHUI JTOTHYECKHX CUTHAJIOB,

TafMepOB - JUIS CO3/IaHKs TEHEPATOPOB UMITYIILCOB.

4.3. CamocrosiTenbHast paboTa 00yJarouuxcsl.

No .
Bun camocrositenbHOM paboTh

/T

1 |IloxroroBka K MPaKTUYECKUM 3aHSATHSM.

2 |M3y4yeHue TOTIOJHUTEILHOMW JIUTEPATYPHI.

3 | BrimosHeHHE KypcoBO# pabOTHI.

4 [ToaroToBka Kk MpOMEXYTOYHOM aTTECTALIUM.

5 | [loaroroBka K TeKyleMy KOHTPOJIIO.

4.4. [lpumepHbIil IepeyeHb TEM KypPCOBBIX pabOT

1. Pa3paboTka cucTteMbl ynpaBiaeHUs MOOMIBHBIM poOOTOM Ha 6aze Arduino
C UCTIOJIb30BAHUEM JIATYUKOB PACCTOSTHUS

2. Coznmanue cucteMbl 00paOOTKM JTaHHBIX MHEPUHUAIBHBIX NAaTYUKOB IS
CTAOMIM3AIIMH TIOJIOKEHUS poOoTa

3. IlporpammupoBaHue yIpaBICHHS CEPBOMPUBOJAMU POOOTU3UPOBAHHOTO
MaHUIYJSATOPA Yepe3 MUPOTHO-UMITYIbCHYIO MOAYIISLIHIO

4. Peanu3zanusi CHCTEMBI IPEJOTBPAIICHUS CTOJIKHOBEHHU HA OCHOBE JaHHBIX
yIbTPa3BYKOBBIX JTATYUKOB

5. Pa3paboTka anropuTMOB TMOJABICHUS Apede3ra KOHTAKTOB JIJISi CUCTEM
yhpaBjieHus: poooTamMu

6. Co3manue CUCTEMBI CBS3M MEXIy HECKOJIbKMMH Iatamu Arduino mo
npotokojiam UART u 12C

7. [IporpamMmupoBanre  ympaBi€HHS  IIaroBBIMH  JIBUTATEISIMU
POOOTHU3UPOBAHHBIX MIATPOPM

8. Pa3zpaboTka cuCTEeMbl MOHUTOPUHTA MapaMeTPOB OKPYKAIOIIEH Cpeabl C
WCIIOJIb30BaHUEM PA3JIMUHBIX CEHCOPOB

9. Peanuzamusi 0a30BBIX aJNTOPUTMOB KOMIIBIOTEPHOTO 3pEHUs s
pacro3HaBaHUs IPOCTHIX OOBEKTOB



10. Coznmanue cucteMbl ympaBieHUs POOOTOM dYepe3 MocieN0BaTeIbHbIN
NopT ¢ ucnoiyibzoBanuem Python

1. PazpaboTka cuctemsbl yrpaieHusl npombiinuieHHbBIM podoTom KUKA c
YCHoJIb30BaHueM si3bika KRL

2. [IporpamMmupoBaHue CIOXKHBIX TPACKTOPUN NBUKEHUS pabouero opraHa
IPOMBIIIEHHOTO PoOoTa

3. Co3nanue cucteMbl 00pabOTKU M300paKeHUN ISl TEXHUYECKOTO 3pEHUs
Ha Python ¢ OpenCV

4. Peanuzanus anropuTMOB pacro3HaBaHUs U KiacCUpUKAIUU OOBEKTOB C
VCIOJIb30BAHUEM HEUPOHHBIX CETEU

5. Pa3pabotka cucteMsl ympasieHuss poborom ABB ¢ wucnonb3zoBannem
s3pika RAPID

6. [IporpamMmmupoBaHue B3aMMOJCHCTBUS C BHEIITHUMHU YCTPOHUCTBAMU Yepe3
BXO/JIbI/BbIX0/bI cucTeM ynpasienus KRC4 u IRCS

7. Co3naHue CUCTEMbI KaIMOPOBKM MHCTPYMEHTA W 0a3bl MPOMBIIIICHHOTO
pobora

8. PazpaboTka anropuTMOB IJIAHUPOBAHUS TPAEKTOPUH C  y4eTOM
OrpaHUYeHH paboyero MpoCTpaHCTBA

9. Peanusanus cuctemMbl IpepbIBaHUN U 00paOOTKN aBapUHUHBIX CUTYallMi B
IPOMBIIIEHHON pOOOTOTEXHUKE

10. Co3nmanue YenoBeKO-MAIIMHHOrO uHTepdelca g yhnpaBlieHUs
IPOMBIIIIEHHBIM pOOOTOM

1. Pa3paboTka WHTEIUIEKTyaIbHOM CHCTEMBI YIPABICHUS POOOTOM-
MaHUIYJIATOPOM C OOPaTHOM CBS3BIO

2. Coznanue aBTOHOMHOW CHCTEMBbl HaBUTAIMK MOOWIBLHOTO poOoTa B
U3MEHSIOILIECHCS Cpelie

3. IIporpamMmMupoOBaHHE CHUCTEMBI TPYIIIOBOTO YIPAaBIECHUS HECKOJIbKUMHU
poboramMu

4. Peanuzanus CJIOXKHBIX aJITOPUTMOB KOMITBIOTEPHOTO 3pEHUS s 3a7ad
COPTUPOBKHU U KOHTPOJISI KauecTBa

5. Pa3paboTka cuCTEMBbl aJIanNTUBHOIO YIpaBJI€HHUS POOOTOM Ha OCHOBE
MaIIMHHOTO O0y4YEeHUS

6. Co3nanne WHTErPallMOHHOW CHCTEMBI YMPaBIECHUS POOOTOTEXHUYECKUM
KOMILIIEKCOM C ucIosb3oBaHueM ROS

7. llporpaMMHUpOBaHHE CHUCTEMbl TEXHUYECKOIO JUArHOCTHUPOBAHUS M
MIPOTHO3UPOBAHUS OTKa30B 000PYAOBAHUS

8. PazpaboTka ajaropuTMOB ONTHUMAJIBHOTO TUIAHUPOBAHMS NBUKCHUH JIJIS
CJIO’KHBIX KHHEMATUYECKUX CXEM



9. Peann3anus cucteMsl B3aUMOJEHCTBUS YEIOBEK-POOOT ISl COBMECTHOIO

BBITIOJTHCHUA 3a1a4

10. Co3nanue KOMIUIEKCHOM CHCTEMBI YIPABIEHUS IPOU3BOJICTBEHHBIM

Y4aCTKOM C MCIIOJBb30BAHUCM IIPOMBIIIIICHHBIX pO6OTOB

5. llepedeHp w3HaHUU,

OCBOCHUU JUCHUTIUIUHBI (MOIYJIIA).

KOTOpbIE€ PEKOMEHIYETCS HCIOIb30BaTh IMPHU

nporeccoB : yue6Hoe nocobue / B. B. MnpnyeBa. —
PocroB-na-Zlony : PI'VIIC, 2020. — 92 c. — ISBN
978-5-88814-894-5.

i\fn bubnuorpaduueckoe onvcanue Mecrto nocryna

1 Manukos, P. ®. OcHOBBEI MaTEMAaTHYECKOTO https://e.lanbook.com/book/5169
MOJIeIMPOBaHHus : yaeOHoe nocobue / P. @. Manukos. | (1ata obpamenns: 21.04.2023). -
— Mocksa : [opsiaast muans-Tenexom, 2010. — 368 | TEKCT: 1EKTPOHHBIH.

c. — ISBN 978-5-9912-0123-0.

2 [Tnotaukos, C. A. MaremaTtnueckoe MoaenupoBanue | https://e.lanbook.com/book/283607
CHUCTEM yTpaBiieHus : yaeOHoe nmocodue / C. A. (mata obpamenus: 21.04.2023). -
[TnoTaukos, JI. M. Cemenos, A. JI. ®pagkoB. — Texcr: 571€KTPOHHBIIA.
Cankrt-IlerepOypr : HUY UTMO, 2021. — 193 c.

3 | Kpeokanosckui, I'. A. MonenupoBaHue https://e.lanbook.com/book/145484
TPaHCIOPTHBIX NPOLIECCOB : yueOHoe nocodue / I'. A. | (1ara obpamenus: 12.04.2023). -
Kpsokanoscknii. — Caukr-IletepOypr : CITOI'Y T'A, | TEKCT: 91eKTPOHHBIH.

2014. — 262 c.

4 | CaBuy, E. JI. Texauuveckoe o0cnyxuBanue u pemont | https://e.lanbook.com/book/154191
aBTOMOOMIEl : yue6Hoe nocobue / E. JI. CaBuu, A. C. | (zata obpauenus: 21.04.2023). -
I'ypckuii. — Munck : PUIIO, 2019. — 425 ¢. — TeKcT: 37IeKTPOHHBIH.

ISBN 978-985-503-959-5.

5 | Ilerpos, A. B. MoaenupoBanue npoiieccoB u cuctem | https://e.lanbook.com/book/212213
: yue6Hoe nocobue / A. B. IlerpoB. — CaHKT- (nata oOpamenns: 12.04.2023). -
[TerepOypr : Jlans, 2022. — 288 ¢. — ISBN 978-5- TekeT: 57eKTpOHHBIH.
8114-1886-2.

6 Nneuuesa, B. B. MonenupoBanue cucTem u https://e.lanbook.com/book/147356

(mata obpamenus: 12.04.2023). -
TekcT: 31IeKTpOHHBIM.

6. IlepeyeHb COBpEMEHHBIX

po¢eCCHOHATBHBIX

0a3 [aHHBIX WU

WH(GOPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HCIIOIB30BATHCA TIPH

OCBOEHUU JUCHUIUIUHBI (MOAYJIA).
Odurmansuseiii caiit PYT (MUUT) (https://www.miit.ru/).
Hayuno-texunueckas 6ubnuorexka PYT (MUNT) (http:/library.miit.ru).
O6pa3zoBarenbHas miatdopma «tOpaiit» (https://urait.ru/).

DIeKTPOHHO-0MOIMOTEeUHAS cucTeMa

(http://e.lanbook.com/).

U3JaTeabCcTBa «JIaub»




DneKTpoHHO-0nbnoTeunas cucrteMa ibooks.ru (http://ibooks.ru/).
DneKTpOoHHO-0nOnoTeuHas cucteMa Znanium (http://znanium.ru/).

7. llepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PacCHPOCTPAHSIEMOTO
IpPOrpaMMHOr0 OOECIEUYEeHHs, B TOM YHCJIE€ OTEUYECTBEHHOTO IPOU3BOICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUS TUCIIUIUIMHBI (MOJTYJIS).

Microsoft Internet Explorer (uiu npyroii 6paysep).
Onepanuonnas cucremMa Microsoft Windows.

Microsoft Office.
Microsoft Project.

8. OmnucaHue MarepuaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOU IS
OCYIIECTBJICHHs] 00pa30BaTEIHLHOTO MPOIECCa MO TUCHUILTUHE (MOIYIIIO).

1. PabGouee wMecto mpenogaBaresisi € IEPCOHAIBHBIM KOMIIBIOTEPOM,
noakimrouéHHBIM K ceTssM INTERNET.
2. IlporpamMHOe oOecrieueHue Il CO3JaHUsl TEKCTOBBIX W rpadUuecKux

JOKYMCHTOB, HpGSGHTaHI/Iﬁ.
3. CHGHI/IaJII/ISI/IPOBaHHaﬂ JICKOHMOHHAA  ayauTopusas C  MYJIbTHMCOHUA

arnmnaparypomu.

9. ®opma NMPOMEKYTOYHOHN aTTeCTAIlUMU:

Kypcosas pabora Bo 2, 3, 4 cemecTpax.
DK3aMeH Bo 2, 3, 4 cemecTpax.

10. OuieHOUHBIE MaTepHUATIBI.

OueHouyHbIE MaTepualbl, IPUMEHSIEMbIE MIPU MPOBEICHUHN MPOMEXYTOUHON
aTTecTaluy, pa3padaThIBAIOTCS B COOTBETCTBUM C JIOKAJIBHBIM HOPMATHBHBIM

aktoM PYT (MUUT).
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