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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

HensiMu 0CBOCHUS AUCLMIUIUHBI (MOJTYJIS) SBJISIOTCS:

- (hopMHpOBaHUE YMEHHs HAaXOJIUTh aJIeKBaTHYIO 3aMeHy mpoiecca B PTC
COOTBETCTBYIOIIEN MATEMATUYECKON MOJEIBIO;

- ucciieioBanne Maremarnueckux mojened PTC merogamMu BBIUHCIUTENBHOM
MAaTEMAaTHKH C IPUBJICUCHUEM CPEJICTB COBPEMEHHOMN BBIYMCIUTEIBHON TEXHUKH.

3amayaMu AUCIUIUIMHBI (MOJYJIS) SBJISIFOTCS:

- OBJIQJICHUE 3HAHUAMHU O METOJAaX COCTABIICHUS MAaTEMaTHUYECKHUX MOJIEJIeH
PTC;

- OBJIQJICHUE 3HAHUSAMHU OO0 HCCIEAOBAHUM MaTEMaTHYECKUX MojeNied Ha
OBM ¢ noMonibo NpUKIaAHBIX TPOTPAMM.

2. [InanupyemMsble pe3ybTaThl 00yUYeHHUS 10 AUCITUIUIMHE (MOIYJIIO).

Ilepeuenr ¢GopMUpyeMBIX pPE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
nporpamMmbl (KOMIIETEHLIUI) B pe3ysbTaTe 00yUYeHus Mo AUCUMIUINHE (MOIYIIO):

OIIK-2 - CnocobeH mpUMEHATh OCHOBHBIE METOJIbI, CIOCOOBI M CpEICTBA
MOJTyYeHUSsI, XpaHESHHS, TIepepaboTKu HHPOPMAIIMU B 00IACTH MAIITMHOCTPOCHHS;

OIIK-4 - Crnoco0eH HCHONb30BaTh COBPEMEHHbIE HHGOPMAIIMOHHbIE
TEXHOJIOTMM U MPOrpPaMMHBIE CPEACTBA MPHU MOAEIMPOBAHUU TEXHOJIOTMUECKUX
IIPOLIECCOB;

OIIK-11 - CnocoGeH OpraHu3oBBIBAaTh pa3pabOTKy © MPUMEHEHHUE
IITOPUTMOB M COBPEMEHHBIX IU(POBBIX MPOTPAMMHBIX METOJOB PACUYETOB H
IPOEKTUPOBAHUSA OTACIBHBIX YCTPONHCTB W TMOJACHCTEM MEXAaTPOHHBIX |
POOOTOTEXHUYECKUX CUCTEM C MCITOJIb30BAaHNEM CTaHIAPTHBIX UCIIOJTHUTEIHHBIX U
YOPAaBISIONMX ~ YCTPOWCTB, CPEICTB  ABTOMATHKH, W3MEPUTEIBHOH |
BBIUMCIUTEIbHOM TEXHUKHM B COOTBETCTBUM C TEXHUYECKHM 3aJlaHUEM,
pa3zpalbaTeiBaTh  LM(POBBIE  AITOPUTMBI M MPOrpamMMbl  yIPaBICHUS
POOOTOTEXHUYCCKUX CHCTEM ;

IIK-1 - CrnocobeH cocTaBisTh MaTeMaTHYECKHWE MOJEIN MEXaTPOHHBIX H
pPOOOTOTEXHUYECKUX CHUCTEM, HUX TMOACHCTEM, BKIIOYas HCIOJTHUTEIbHBIC,
MH(POPMALIMOHHO-CEHCOPHBIE U YNPABJISAIOLINE MOIYJIU, C IPUMEHEHUEM METOI0B
(opManbHOM JIOTMKH, METOJIOB KOHEUHBIX aBTOMAaroB, ceredl llerpu, meronos
UCKYCCTBEHHOI'O MHTEJUIEKTAa, HEUYETKON JIOTMKH, TE€HETHMYECKUX aJrOpPUTMOB,
HMCKYCCTBEHHBIX HEUPOHHBIX U HEUPO-HEUETKUX CETEM;

IIK-2 - Crioco6eH ucnoap30BaTh UMEIOIINECS MPOTPAaMMHbBIE TTAKETHI U, IPU
HEOOXOJMMOCTH,  pa3pabaTbiBaTh  HOBOE  MPOTPaMMHOE  OOecreueHue,
HeoOxoaumoe g o0paboTKM MH(QOpMalKMK U YIpaBICHUS B MEXATPOHHBIX U
POOOTOTEXHUYECKUX CUCTEMAX, @ TAKXKE I UX MPOCKTUPOBAHUS;



INIK-3 - Cmoocoben pa3pabaTbiBaTh  IKCIIEPUMEHTAIbHBIE  MAaKEThI
YOPaBISIONNX, UHOOPMAIIMOHHBIX U UCTIOTHUTEILHBIX MOAYJICH MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CHUCTEM M TPOBOJIUTH UX HCCICNOBAHUE C MPUMEHEHHEM
COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHO-JIOTUIA;

IIK-4 - CnocobeH  OCYHIECTBISATh  aHAIM3  HAYYHO-TEXHUYECKOM
uHpopmarmu, o0000IIaTh OTEYECTBEHHBIM W 3apyOeXHBIM OMBIT B 00JacTH
MEXaTPOHUKH U POOOTOTEXHUKH, CPEICTB aBTOMATH3AlMM U YIIPABJICHHUS,
MIPOBOIUTH TATEHTHBIN MTOUCK;

IIK-6 - ToTOB K COCTaBICHUIO aHAJUTHYECKUX O0030pOB W HAY4YHO-
TEXHUYECKUX OTYETOB IO pe3yjbTaTaM BBIMIOJHEHHOW pabOThl, B MOATOTOBKE
nyOJMKAIMii 110 pe3ysibTaTaM UCCIe0BaHUM U pa3pabOToK.

OO0yueHnue 1Mo JUCIUIUTNHE (MOJIYIIIO ) IPEAIOoIaraeT, YTo 1Mo ero pe3yIbTaTaM
oOyuarommiics Oyier:

3HaTh:

- METOAbl  MAaTEeMaTHYECKOTO  aHajlu3a ©  MOJCITUPOBAHUSI B
npoeCcCHOHATLHOM TSI TEIbHOCTH;

- QJIrOPUTMBI M TMPOTPAMMHBIC CPEACTBA PACYCTOB W TPOCKTHPOBAHUS
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM;

- OCHOBHBIC TIOJIOKEHMSI, 3aKOHBI 1 METO/IbI MAaTEMATUKH TIPH (HOPMUPOBAHHUH
MOJIeJIel U METOJIOB MCCIIEAOBAHUI MEXaTPOHHBIX M POOOTOTEXHUUECKUX CUCTEM;

- TpeOOBaHUS K COCTABJICHUIO MAaTEMATHUYECKUX MOJIEICH, UX TIOJICUCTEM C
npuMeHeHHuEM (popMaTbHOM JIOTHKH, METOI0B KOHEYHBIX aBTOMATOB, ceTeit [leTpw,
METOJIOB HCKYCCTBEHHOTO MHTEIIJICKTA;

- TIporpaMMHBIC TAaKeThl M TPeOOBaHUSA K pa3pabaThIBAEMOMY HOBOMY
IPOrpaMMHOMY 00€CTICUEHUIO;

- METObI CO3/ITaHUSI MAKETOB MEXaTPOHHBIX M POOOTOTEXHUUECKUX CUCTEM.

- METOBI Pa3pabOTKH METOAMKHY TTPOBEICHUS SKCTICPUMEHTOB MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX CUCTEM;

- COCTaB MCCJICIOBAHMM JIJIT MEXAaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM.

Ymern:

- INPUMEHATh METOJbl MAaTeMaTU4YECKOr0 aHajau3a W MOJCIMPOBAHUS B
npoeccHoHaNbHOM NeITeTbHOCTH;

- [OPUMEHATH AITOPUTMBI M IPOTrPaMMHBIE CPEICTBA pPACyETOB U
MPOEKTUPOBAHUS MEXATPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM;

- IIPUMEHATH OCHOBHBIE IIOJIOKEHUSA, 3aKOHBI MU METOJbl MATEMATHUKU IIPU
dbopMupoBaHUM MOJCIEHM W METOJIOB HCCJICAOBAHUM MEXaTPOHHBIX W
pPOOOTOTEXHUYECKUX CUCTEM;



- COCTaBJISITb MAaTEMAaTUYECKUE MOJENHU, UX IOJCUCTEMBI C NPUMEHEHUEM
dbopmManbHON JIOTMKH, METOJOB KOHEYHBIX aBTOMAaTOB, cered Iletpu, mMeTon0B
HMCKYCCTBEHHOI'O MHTEJLJICKTA;

- HCTI0JIb30BaTh UMEIOIIMECS TPOrPaMMHbBIE MMAKEThl U pa3padaThiBaTh HOBOE
porpaMMHOE 0OECIICUCHHE;

- pa3pabaThiBaTh MAaKEThl MEXAaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM HU
MIPOBOJUTH UX UCCIIEIOBAHHUE;

- pa3pabaThiBaTh METOJUKH TMPOBEJICHUS AKCIEPUMEHTOB MEXATPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM U ITPOBOJIUTH IKCIIEPUMEHTHI,

- TPOBOJUTH TEOPETUUECKUE U IKCIICPUMEHTAJIbHBIE HCCIIEIOBAHUS
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM.

Baanern:

- HaBbIKaMM  MATEMAaTHYE€CKOTrO aHajauW3a ¢  MOJICIIMPOBAHUS B
podeCCHOHAIILHON JIeATCIIbHOCTH;

- HaBbIKAMU MPUMEHEHUS aITOPUTMOB U MPOTrPAMMHBIX CPEACTB PACUETOB U
MPOEKTUPOBAHUS MEXATPOHHBIX U POOOTOTEXHUYECKUX CUCTEM;

- HaBBIKAMU HCIIOJIb30BaHUS OCHOBHBIX ITOJIOKEHHUM, 3aKOHOB M METOJIOB
MaTeMaTuKu Tpu  (HOPMUPOBAHUM MOJIEJIeH W  METOJOB  HCCIICIOBAHUI
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM;

- HaBbIKAMM K COCTaBJICHHI0O MATEMAaTUYECKUX MOJEIEU, UX MOJACHUCTEM C
IIpUMEHEHHEM (POPMAITBHOM JIOTHKH, METOJ0B KOHEUYHBIX aBTOMATOB, ceTel [leTpu,
METOJI0B UCKYCCTBEHHOI'O MHTEIIIEKTA;

- HaBBIKAMM HCIIOJIb30BAHUA MMEIOIIUXCS NPOTPAMMHBIX IMAKETOB U
pa3pabOTKX HOBOTO TPOTPAMMHOTO O0ECTICUCHHS;

- HaBBIKAMH pa3pabOTKH MAKETOB MEXaTPOHHBIX U POOOTOTEXHHUYECKUX
CHUCTEM W ITPOBEJCHUS UX UCCIICIOBAHUN;

- HaBBIKAMH  Pa3pa0OTKU METOJHUKH TPOBEJACHUS]  IKCIIEPUMEHTOB
MEXaTPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM M IIPOBEICHUS SKCIIEPUMEHTOB;

- HaBBIKAMM TPOBEJACHUS TEOPETUUYECKUX H  HKCHEPUMEHTAJIbHBIX
HCCIIEIOBAHUM MEXATPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10€eMKOCTh AUCITUTIINHBI (MOTYJIs).

OO6mass TPyAOEMKOCTh TUCHMIUIMHBI (MOIyJisi) coctaBiser 14 3.e. (504
aKaJeMHU4eCcKuX yaca(oB).

3.2. OOvem mucuUIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyvaromuxcsi C  MeJaroru4eckuMu  paboTHUKaMU ¢ (WIM)  JIUIAMH,



IPUBIIEKAEMBIMH K peau3alnnu o0pa3oBaTebHOM MpOorpaMMbl Ha UHBIX YCIOBHSIX,
[P POBEJECHUHN YUEOHBIX 3aHITHI:

KonnuectBo yacos
Tun y4eOHbIX 3aHATHI Beero Cewmectp
Ne2 | Ne3 | Neq4
KonrakTHas paboTa rmpu npoBeieHHN Y4eOHBIX 3aHATHH (BCEro): 124 | 48 48 28
B tom uucre:
3aHATH JIEKIIMOHHOTO THTIA 62 16 32 14
3aHATUSA CEMUHAPCKOTO TUMA 62 32 16 14

3.3. O0bemM gucHUIUIMHBL (MOAYJIA) B (hOpME CaMOCTOSITENIBHOM padOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0YydYarOIIUXCS C
nearoruaeckuMu paboTHUKAMU U (W) JIUI[AMU, TIPUBJICKAEMBIMH K peau3aiiu
oOpa3oBaTeIbHOM TpOrpaMMbl Ha HWHBIX YCJIOBHUSIX, TIPU TPOBEICHUU
MPOMEKYTOUHOM aTTecTanuu coctaisier 380 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4yeHHnH 0 MHAUBUAYAJIbHOMY YYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4Y€HHUH, 00BEM TUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYaromuxcs, a Takke B hopme
KOHTaKTHOM paboOThl 00y4alolmUXCsl ¢ NMeAarortueckuMu pabOTHUKaMHU U (WJIN)
JUIAMH, TPUBJIEKaEMbIMH K peau3aluu 00pa30BaTeIbHON MPOrpaMMbl HA UHBIX
YCIIOBHSIX, IPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALINH.

4. ConepxkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3ausaTHs JIEKIIMOHHOIO THUIIA.

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

1 |ba3oBoe nporpammupoBanue Ha a3bike Python.
PaccmarpuBaeMbie BOTIPOCHI:

- OCHOBHBIE IPOTPAMMHBIE KOHCTPYKITHH;

- Paz6op mpumepoB.

2 |Hayunsble Berunicnenus Ha si3pike Python. Hacts 1.
PaCCManl/IBaeM])Ie BOIIPOCHKHI:

- O030p OCHOBHBIX OMOIMOTEK ISl HAyYHBIX BHIYUCIICHUH;
- Pa36op npumepos.

3 |Hayunsle Berancienus Ha sizbike Python. Yacts 2.
PaccmarpuBaembie BONPOCHL:

- Pa36op mpumepoB.

4 |MckyccTBeHHbIE HEMPOHHBIE ceTH Ha si3bike Python. YacTs 1.

PaccmarpuBaeMsble BOIpOCHL:
- BeeneHue B TEOpUIO HCKYCCTBEHHBIX HEMPOHHBIX CETEH;

- Pa3bop nmpumepos.




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

HckyccTBeHHbIC HEMpOHHBIE ceTH Ha s3bike Python. Yacts 2.

PaccmatpuBaeMble BOIIPOCHL:
- Pa36op mpumepoB.

baswl nannbix Ha s3b1ke Python. Yacts 1.
paCCManI/IBaeMI:Ie BOIIPOCHKHI:

- BBenenue B 0a3nl JaHHBIX;

- O630p OMOTHOTEK;

- Pa36op mpumepos.

ba3b1 nannbpIx Ha s3b1ke Python. Yacts 2.
PaCCManI/IBaGMBIG BOIPOCHI:
- Pazbop mpumepos.

[Tpunoxenus Ha a3bike Python.
PaccMartprBaeMble BOIIPOCHL:

- BBenenue B IpuiioKeHus;

- O630p OMOIHOTEK;

- Pa36op mpumepos.

I'paduaeckue unTepdeticel Ha s3bike Python. Yacts 1.
PaCCManI/IBaeMBIG BOIPOCHI:

- Benenue B rpaduueckue nHTEPQENCH MOIB30BATENS;

- O630p OUOTHOTEK;

- Pasbop mpumepos.

10

I'paduueckue nntepderics! Ha s3p1ke Python. Yacts 2.
PaccmaTprBaeMble BOTIPOCHI:
- Pa36op mpumepos.

11

KommprorepHoe 3penue Ha s3bike Python.
PaccmaTprBaeMble BOTIPOCH:

- BBejieHre B KOMIIBIOTEPHOE 3PEHUE;

- O630p OUOTHOTEK;

- Pasbop mpumepos.

12

Beenenue B nporpamMupoBanue Ha C++ miat Arduino.
PaccmaTpuBaemble BOTIPOCHI:

- BBenenne B mporpaMMIpOBaHHE MUKPOKOHTPOJUICPHBIX TIIAT.

- Monwutop nopra;

- Tunel nanueix. [lepemeHHbIE.

13

HpI/IeM JaHHBIX OT AaTUYWKaA PaCCTOSHUA.
PaccmatprBaemble BOIIPOCH:

- TupoTHO-UMIYJIECHAST MOTYJISIIIMS

- MHOXecTBEeHHBIH BBIOOp. KoHEeuHbIl aBTOMAT
- Maccusbl

- MHoronoro4HocTs. TaliMepsl.

14

[TonaBnenue npedesra.

PaccmarpuBaeMbie BOTIPOCHI:

- AnmapaTHOe B IpOrpaMMHOE TIOJJaBJICHHUE Jpede3ra
- Oynkuuu. [pouenypst

- OOBEKTHI U KIIACCHI.

15

Casi3p Mex Ty miaTamu Arduino.
PaccmarprBaeMbie BOIIPOCHI:

- Ca3p nByx mwiat Arduino mo UART
- Ca3p 1Byx mat Arduino mo 12C.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

16

VYnpaieHue npuBoIaMHu.

PaccmarpuBaembie BONPOCHL:

- YHpaBHGHI/Ie CCPBOIPHUBOAOM YUCPE3 KOMAaH/Abl MOHUTOpPA IOpTa

- praBJ'IeHI/Ie YHUTIOJIAPHBIM IIArOBBIM JIBUT'ATCIIEM

- praBJ'IeHI/Ie GI/IHOHHPHLIM IaroBbIM JIBHUIaTCJIEM C IIOMOIIBIO OMONMMOTEKH.

17

[TporpammupoBanue Ha KFD/KRL. [IporpamMmupoBanue qBuxXeHuil pabodero oprasa.
PaccmaTpuBaeMble BOIIPOCHI:
- TPaeKTOPUH IBIKEHUS IEHTPATbHOH Touky HHCTpyMeHTa Ha si3bike KFD/KRL.

18

[TporpammupoBanue Ha KFD/KRL. YcioBHBINM onepaTop U orepaTop MHOKECTBEHHOTO

BBIOOpA.
PaccmarpuBaeMble BOIPOCHI:
- pa3bop KOMaH/ YCIIOBHOTO OllepaTopa 1 oneparopa MHO)KECTBEHHOT0 BbiOopa Ha si3bike KFD/KRL.

19

[TporpammupoBanue Ha KFD/KRL. LIuKibI 1 0KugaHus.
PaccMartprBaeMble BOIIPOCHL:
- pa3bop KoMaH] NUKJIOB 1 oxuganus Ha si3eike KFD/KRL.

20

[Iporpammuposanne Ha KFD/KRL. Bxone! 1 Beixoas! cuctems! yipannenus KRC4.
PaccmarprBaeMbie BOTIPOCHI:
- pa3bop KoMaH] NUKIOB U oxkuganus Ha si3pike KFD/KRL.

21

[TporpammupoBanue Ha KFD/KRL. ITognporpaMmel, GyHKIMU U TPEPHIBAHUS.
PaCCManI/IBaeMLIe BOINPOCHI:
- pa3bop moamnporpamm, GpyHKIHA 1 pepbiBanuii Ha s3bike KFD/KRL.

22

[Tporpammuposanne Ha KFD/KRL. CooOuienust, Taitmepsl, (ary.
PaccmarpuBaeMbie BOTIPOCHI:
- pa3bop cooOmieHnit, Taitmepos, ¢uaros Ha si3pike KFD/KRL.

23

BBonx B skcruryaTtamuo po6oroB ABB.
PaCCManI/IBaeMLIe BOINPOCHI:

- FOCTUPOBKa po00Ta;

- KaJ'II/I6pOBKa HHCTPYMCHTA,

- KalnOpoBKa 0a3bl.

24

[Tporpammuposanue Ha RAPID. IlporpammupoBanue ABMKeHUN paboyero oprasa.
PaccmaTpuBaemble BOTIPOCHI:
- TPAEKTOPUU JABHXKECHUS LEHTPAIbHOW TOUKU MHCTpyMEHTA Ha si3blke RAPID.

25

[TporpammupoBanue Ha RAPID. YciioBHBINM oniepatop 1 onepaTop MHOKECTBEHHOTO

BEIOODA.
PaccmarpuBaeMble BOIPOCHL:
- pa300p KOMaH] YCIIOBHOI'O OIIEpaTopa M OlepaTopa MHOYKECTBEHHOIO BeIOOpa Ha si3sike RAPID.

26

ITporpammupoBanue Ha RAPID. Lukisl 1 oxunanus.
PaccmaTpuBaemble BOIIPOCHI:
- pa3bop KOMaH] UKJIOB U OXHJaHUA Ha s13b1ke RAPID.

27

ITporpammuposanne Ha RAPID. Bxozas! u Beixonbl cucteMsl ynpasienus IRCS.
PaCCManI/IBaeMI)IC BOIPOCHI:
- pa3bop KOMaH/1 BXOJIOB M BBIXOAOB cucteMbl yrpasienus: IRCS Ha s3pike RAPID.

28

[TporpammupoBanue Ha RAPID. ITognporpaMmel, GyHKIMK U IPEPHIBAHUS.
PaccmaTpuBaemMbie BOITPOCHI:
- pa3bop nmoamnporpamm, (GpyHKIHA U ipepeiBaHuii Ha s3p1ke RAPID.

29

[TporpammupoBanue Ha RAPID. CooOmienus, Taitmepsl, (iary.
PaccmaTpuBaeMble BOIIPOCHIL:
- pa3bop cooO1eHui, TaiiMepos, ¢uaros Ha si3pike RAPID.




4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

IJ:?; HaumenoBanue 1abopatopHbIX paboT / KpaTKoe CoaepKaHue

1 |B pe3ynbTaTe BBINOJIHEHUS J1a00paTOPHOM pabOThI
B pesynbprate BeIoIHEHUS Ta00paTOPHOIT pabOTHI paccMaTpUBAETCS Pa3TUUHBIC METOBI PEIICHHS 3a1ad C
momotbto Python.

2 |Onucanue cucteMbl nuddepeHmanbHbIX ypaBHeHu# B Python.

B PE3YyIbTATE BBINTOJTHCHU na6opaT0pH0171 pa6OTI)I pacCMaTpuBaArOTCA MpaBujia COCTABJICHUA IPOTrpaMMBbI
JUISL petieHnst TupGepeHIaIbHbIX yPaBHEHHH.

3 |MoaenupoBaHue IPOIECCOB B OJTHOMACCOBOM CHCTEME.

B pesynbrate BhINOIHEHHS 1JAOOPATOPHOI PabOTHI CTPOUTCSI MaTeMaTHIecKast MOZAEIb JJIsl OTHOMAacCOBOM
MEXaHNYeCKOW CUCTEMBI U HCCIIeAyeTCs ¢ moMonisio Python.

4 |MareMaTnieckoe MOJIETUPOBAHUE MPOIIECCOB B ABYXMAacCCOBON MEXaHUYECKOM cucTeMe.
B pesynbraTe BITOTHEHHS Ta0OpaTOPHOH pabOTHI CTPOHUTCS MOJENb AByxMaccoBoit MC u mccnenyercs ¢
momotbto Python.

5 |CocraBneHue ypaBHEHHM TUHAMUKY JJI MEXaHUYECKON CUCTEMBI.

B pesynbrate BbIOIHEHHS 1a00OpaTOPHOIM pabOThl COCTABIISETCS MOJIEINb JUIS 331aHHOM NpernoiaBareieM
MC u uccnenyercs B Python.

6 |MaTtemaTHUeCKOe MOJICIIMPOBAHKE ITPOIIECCOB B MEXaHUIECKOU CUCTEME.

B pesynprare BemoHEeHUs TabopaTopHOii padoth! nemkenne MC Mmonenupyetcs u uccienyercs B Python.

7 |MonenupoBanue padotsl MC ¢ ruipaBIMuecKUMU CBA3SIMHU.

B pesynbrate BhIOTHEHHS 1a00PaTOPHOI pabOThl MOIEIUPYETCS paboTa THAPABIMYECKOTO TPHUBOAA.

8 |MopenupoBanue paboTsl MC ¢ 3IEKTPUYECKUMU CBS3SIMH.

B pesysbTate BBIIOIHEHUS J1a0OPATOPHOI pabOThI MOACITHPYETCS PabOoTa IJICKTPUIESCKOTO ITPUBOIA
TOCTOAHHOI'O U IMMEPEMEHHOT'O TOKA.
HpaKTI/IIIeCKI/IC 3aHATUA

Ne

i TemaTuka MpakTUYECKUX 3aHATHI/KpaTKoe coiep KaHne

1 |ba3oBoe nporpammupoBanue Ha s3bike Python.

B PE3YIbTATE BBINTOJTHCHUS MPAKTUYCCKOIO 3aJlaHus npnoGpeTamTca HaBBIKH B 0a30BOM
MporpaMMHpOBaHUM Ha si3bike Python.

2 |Hayunsle Beramcnenust B Numpy.

B pesynbprare BRIIOTHEHHUS MIPAKTHYECKOTO 3aJaHUs TIPHOOPETAIOTCS HABBIKK IPH paboTe ¢ MacCHBaMH U
MaTPUIHBIMA TIPE00pa30OBaHUIMU.

3 |Hayunsie Beruncnenus B Matplotlib.

B PE3YJIbTATE BBINTOJIHECHUS MPAKTUYCCKOIO 3aJlaHus le/I06peTalOTCH HaBBIKH IIPpU pa60Te C Fpa(l)l/IKaMl/I.

4 |HayuHble BBIUUCICHHS B SCipy.

B pesynprare BRIOTHEHUS MPAKTHYECKOTO 3aJaHUS IPHOOPETAIOTCS HABBIKY IIPU paboTe ¢ aHAIH30M
JaHHBIX.

5 |OcHoBHbIC HelipoHHbIE ceTH B Keras.

B pesynbpraTte BRIOIHEHUS MPAKTHYECKOTO 3aJaHUS IIPHOOPETAIOTCS HABBIKY B CO3JJaHUH,
PCAaAKTUPOBAHNH, O6y‘leHI/II/I HCﬁpOHHLIX cereii B Keras.
6 |CBeprouHnble HelipoHHbIe ceTu B Keras.

B pesynbrate BbINOIHEHHS TPAKTHYECKOTO 33/1aHHSI IPHOOPETAIOTCSl HABBIKU B CO3JIaHUH,
pelaKTHpOBaHUU, 00Y4YEeHHH CBEPTOYHBIX HEHPOHHBIX cereil B Keras.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/T
7 |ba3bl gannbIX B SQLite.
B pesynpraTte BRIOTHEHUS MPAKTHYECKOTO 3aJaHUS IPHOOPETAOTCS HABBIKU TP padoTte ¢ 6azaMu
JaHHBIX.
8 [[Ipunoxenus B Flask.
B PE3YJIBbTATE BBINTOJTHECHUA MPAKTUYCCKOIO 3aJIlaHus HpI/IO6peTaIOTC$I HaBbIKU B CO3JJaHHH,
pEIaKTUPOBAHUY MPUIIOKEHUH.
9 |I'paduueckue nuntepdeiicel B TKinter.
B pesynpraTte BRIIOIHEHUS MPAKTHYECKOTO 3aJaHUS IIPHOOPETAIOTCS HABBIKU B CO3JJaHUH,
penaKkTHpOBaHUH TpapUIECKUX HHTEPPEIHCOB.
10 |Kommsrorepnoe 3penue B Open CV.
B PE3YJIbTATE BBINTOJIHCHUS MPAKTUYCCKOTIO 3a/IaHus HpHOGpeTaIOTCH HaBBIKH IIPpU pa60Te C
I/I306pa)KeHI/I$IMI/I U BUACOIIOTOKOM.
11 |YmpaBneHue cepBONPUBOIOM ¢ oMolIbio Oubmnoreku (Arduino/STM32).
B pesynbrare BBINOIHEHHS IPAKTUYECKOIO 3aIaHUS PACCMATPUBAIOTCS BOIIPOCH! IPUMEHEHUS METOJOB
JUTSL YIIPaBJICHUS CEPBOIIPHUBOIOM C TIOMOIIBIO OMOIHOTEKH.
12 |BwBox nmokaszanuit marunkoB Ha LCD-aucmuieit (Arduino/STM32).
B PE3YyIbTATE BBIITOJIHCHUS IIPAKTUICCKOIO 3a/laHUs paCCMATPUBAIOTCS BOIIPOCHI IPUMEHCHUA METOA0B
BBIBOJIa NTOKa3aHMUi naTuukoB Ha LCD-nucnneil.
13 |YmpaBneHue yHUNIOISPHBIM/OUIOISPHBIM IIATOBBIM JBUTATENIEM C TOMOILBIO
oubimoteku u 6e3 Hee (Arduino/STM32).
B PE3YIBTATE BBINTOJTHCHUA MPAKTUYCCKOIO 3aJIlaHUs paCcCMaTPUBAIOTCS BOIIPOCHI TPUMEHCHUA METOI0B
YIIpaBJICHUS YHUIIOJAPHBIM IIArOBBIM JABUTATEIIEM C ITIOMOIIBIO OMOINOTEKHU.
14 |®ynkuun. MHOro3agadHocTh Ha Taitmepax (Arduino/STM32).
B PE3YAbTATE BBINTOJIHCHUS MPAKTUICCKOIO 3a/IlaHUs paCCMATPUBAIOTCS BOIIPOCHI MTPUMCEHCHUA (byHKL[I/Iﬁ
JUIIs paHI/IOHEU'ILH()ﬁ OpraHu3anuu nmporpaMmbl 1 TaﬁMepOB AJIg peajin3dalliid MHOT'03aJa4HOCTH.
15 |YmpaBneHue cepBonpuBOIOM ¢ omolibio Oubanoreku (Raspberry Pi).
B PE3YJIbTATE BBINMOJIHCHUS MMPAKTUYCCKOT0O 3aJlaHrs paCCMAaTPUBAIOTCA BOIIPOCHI UCCIICAOBAHUA
XapaKTCPUCTHUK ONICPAITMOHHOI'0 YCHUITUTECIIA.
16 |BeBox nmoka3anuii marunkoB Ha LCD-muctuteii (Raspberry Pi).
B pesynbrare BbINOIHEHHS IPAKTUYECKOTO 3a/1aHUSI PACCMATPUBAIOTCS] BOIIPOCHI UCCIIEA0OBAHUS
xapaxkTtepuctuk H-mocra.
17 |YmpaBneHue yHUNIONSPHBIM/OUIIOISPHBIM IIATOBBIM JABUTATENIEM C TOMOILBIO
oubmmorexu u 6e3 Hee (Raspberry Pi).
B PE3YIbTATE BBINMOJTHCHUS MMPAKTUYCCKOI0O 3aJlaHus paCCMAaTPUBAIOTCA BOIIPOCHI UCCIICAOBAHUA
XapaKTEPUCTUK BBINPAMUTEIS.
18 |®yukumu. MHOr03amagHOCTh Ha TaiiMepax (Raspberry Pi).
B pesynbrare BbINOIHEHHS IPAKTUYECKOIO 33JIaHUSI pACCMAaTPUBAIOTCS BOIIPOCHI IPUMEHEHUS CXEM
3aMeEIEHHU.
19 |IIporpammupoBanue Ha RAPID. [IporpammupoBanue 1BHKEHUI paboyero opraxa.
B PE3YIbTATE BBINTOJIHCHUS MPAKTUYCCKOIO 3a/laHus paCCMATPUBAIOTCA KOMAaH/bI JI1 CO3JaHUL
TpaeKTOpI/lﬁ MepeMCUICHUA pa6oqero OpraHa npoOMbIIIIJICHHOT'O p060Ta.
20 |IIporpammupoBanue Ha RAPID. YcinoBHBIN onepaTtop u onepaTop MHOXECTBEHHOTO
BBIOOpA.
B PE3YIbTATE BBINIOJHEHHUSA IIPAKTUYCCKOI'O 3aJaHU paCcCMaTPUBAIOTCA KOMaHABI UISI CO3AaHUs IIPpOTrpaMM
C 3JIEMEHTaMH¥ BEIOOpa YIPaBISOIINX BO3ACHCTBHIIA HAa OCHOBE OMPEICICHHBIX YCIOBUH.
21 ([IporpammupoBanue Ha RAPID. Lukisl 1 oxunanus.

B PE3YIbTATE BLINTOJIHCHUS MPAKTUYCCKOIO 3a/laHus paCCMATPUBAIOTCA KOMaH/bI JJI (bOpMPIpOBaHI/IH
HUKIIOB U 3aJICPKKU BPEMCHU JJId (bOpMI/IpOBaHI/IH TOBTOPAOIIUXCA HeﬁCTBHﬁ.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

22

[IporpammupoBanmne Ha RAPID. Bxoapl 1 Beixoasl cucteMbl ynpasieHus KRC4.

B pesynbrare BbINOIHEHHS IPAKTUYECKOTO 3a/1aHUsI PACCMAaTPUBAIOTCS KOMaH/bI 1Sl YIIpaBJICHUS
BBIXOJTHBIMH CHT'HAJIAMH, YIIPABISIOMIMMHI HATPy3KOH (pacipeIenTeb, 9acTOTHBIH Mpeodpa3oBarep), Ha
OCHOBE COCTOSIHHI BXOJHBIX CUTHAJIOB OT JaTYHMKOB M KHOIIOK.

23

[TporpammupoBanue Ha RAPID. ITognporpaMmel, GyHKIMK U IPEPHIBAHUSI.

B PE3YIBbTATE BBINTOJTHCHUA MPAKTUYCCKOI'O 3aJlaHHs paCCMAaTPUBAIOTCA KOMaH/bI JIA CO3JaHUs (byHKL[I/Iﬁ
U TIpepbIBaHAH, HeOOXOAMMBIE AJISl OPTaHM3ANHN CIOKHBIX IPOTPaMM Ha OCHOBE JICICHUS €€ Ha
OTHENBHBIE OJIOKH KOJa.

24

[TporpammupoBanue Ha RAPID. CooOmienus, Taitmepsl, (iary.

B PE3yabTATE BBINTOJIHCHUS MPAKTUICCKOIO 3a/laHUs paCCMATPUBAIOTCA KOMAaHAbI I q)OpMI/IpOBaHI/IH
COO6H1€HI/II71 O6paTHOI>i CBs3U, (1)J'Ial"OB - UL XpaHCHUA 1 U3BMCHCHUA COCTOSIHUH JIOTHYSCKUX CHUT'HAJIOB,
TaﬁMepOB - U1 CO3JaHUA TCHEPATOPOB UMITYJILCOB.

4.3. CamocrosTenbHas paboTa 00y4JaroIHuXCs.

/11

Bun camocrosiTenbHO# paboTh

HOI[I‘OTOBKa K ITPAKTUYCCKUM 3aHATHUAM.

N3yuyeHne nONOIHUTENBHOU JINTEPATYPBL.

Boinonnenue kypcoBoi paOoThI.

HO)IFOTOBKa K HpOMeX(YTOqHOﬁ aTTCCTalllH.

gl B W N

IloaroroBka k TCKYIIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX PabOT
Cemectp 2

KypcoBas pabory Ha Temy "COopa u 00paboTKa JaHHBIX OT JATYUKOB (T10

BapHaHTaM BBOJIHBIX JJAHHBIX )"

Bapuant 1 "... oT rupockona"

BapwuanT 2 "... oT akcnepomerpa”

Bapwuant 3 "... oT TeH301aTUNKA"

BapuanT 4 "... oT naTuuka paccrosHus"

Bapuant 5 "... OT OMHOKYJISIpHOUM CHCTEMBI TEXHHUUYECKOTO 3pEHHUS "
Bapuanr 6 "... or tnaapa"

Bapuanrt 7 "... ot pamapa"

Bapuant 8 "... OT MOHOKYJISPHOM CUCTEMBI TEXHUYECKOIO 3peHus"
BapuanT 9 "... oT cusmoMoMeHTHOrO narynka’

Bapuant 10 "... OT MHOTOpaKypCHOM CUCTEMBI TEXHUYECKOTO 3peHUs"




Cemectp 3

KypcoBas paboTy 1o BapuaHTam.

Bapuant 1 «Pa3paboTka nporpaMMHOr0 yrnpaBieHHs IOPTaIHLHOTO poOOTay
Bapuanr 2 «Pa3paboTka nporpaMMHOro yrpaBieHUs] KOHBEHEPHOUN TUHUEH»

Bapuantr 3 «Pa3paboTka TpOrpamMMHOTO YIMPABIEHUS TEXHOJIOTHUYECKUM
IIPOLIECCOM
Bapuant 4 «Pa3paboTka nmporpaMmbl yIpaBJIeHUS! CIEASIICH CUCTEMBI

Bapuant 5 «Pa3paborka mporpaMmbl yIpaBieHHUs POOOTHU3UPOBAHHOM
TEJIC)KKHU C OYHKEpOM)
Bapuant 6 «Pa3paboTka nporpammsl yripaBieHUs AJI1 MOOMJIBHOTO poOOTa

Bapuant 7 «Pa3paboTka mporpamMmsbl yopaBieHUs AJsl TPyl MOOMIIbHBIX
poOOTOBY»

Bapuant 8 «Pa3paboTka mporpamMmbl yrpaBi€HUs Ui TPYNNbl U3
MOOMJIBHOTO PoOOTa U CTALIMOHAPHOTO pOOOTaY

Bapuant 9 «Pa3zpabotka nporpammel yripasieHust 1yt BITJIA»

Bapuant 10 «Pa3paboTka nporpamMmsl yripaBiaeHus Juist Tpynnsl w3 BITJIA u
MOOHIIBHOTO POOOTa

Cemectp 4

KypcoBas paboty Ha Temy "[IporpammupoBanue poOOTU3UPOBAHHON STYEUKHU
(Mo BapraHTaM BBOJHBIX JaHHBIX )"
Bapuant 1 "... 1)1 mokpacku moABMXKHOTO cocTana'

BapwuanT 2 "... 1114 pe3ku 3J€MEHTOB MOJIBU)KHOTO cocTaBa”
BapuanT 3 "... 1711 peMOHTa 3J1€EMEHTOB KEJIE3HOI0POKHOTO Ty TH"
BapuanT 4 "... 154 peMOHTa 3JIEMEHTOB MOJIBUKHOTO cocTaBa"

Bapuant 5 "... 1ug HepaspylIaromero KOHTPOJIA 3JIEMEHTOB IOJBHYKHOTO
cocrasa"
Bapuanr 6 "... nis o0cnykuBaHUs OJIBUKHOTO cocTaBa'

BapwuanT 7 "...nn4 knaccudukanuu o0beToB"
Bapuanr 8 "... 1151 copTUpOBKH 0OBEKTOB"
BapwuanT 9 "... nns pacnio3HaBanus 1edeToB 00bEKTOB"

Bapuanr 10 "... nig repmeTuszanuu mBoB"



5. Ilepeuenp wu3maHMM, KOTOpPBIE PEKOMEHAYETCS HCIIOIb30BaTh IIPU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIST).

Ne
i bubnuorpaduueckoe onucanue Mecro noctyna
1 | Manukos, P. ®. OcHOBBI MATEMAaTHYECKOTO https://e.lanbook.com/book/5169

MOJIeIMPOBaHHUS : yuebHoe nocobue / P. @. Manuxos. | (1ata obpamenus: 21.04.2023). -
— Mocksa : Topsigast nunmst-Tenekom, 2010. — 368 | TeKCT: 2IEKTPOHHBIH.

c. — ISBN 978-5-9912-0123-0.
2 | Kpeokanosckuid, I'. A. MonenupoBanue https://e.lanbook.com/book/145484
TPaHCIIOPTHBIX MPOIECCOB : yueOHoe mocobue / I'. A. | (1ara obpamenus: 12.04.2023). -
Kpbixanosckuil. — Canxr-Ilerep6ypr : CIIGIY T'A, | TEKCT: SIIEKTPOHHBIH.

2014. — 262 c.

3 ITetpos, A. B. MoaenupoBanue mnporieccoB u cuctem | https://e.lanbook.com/book/212213
: yueOHoe nocobue / A. B. Tlerpos. — CaHkT- (nara obpamenus: 12.04.2023). -
[TetepOypr : Jlans, 2022. — 288 c. — ISBN 978-5- TeKcT: 2MeKTPOHHBIN.
8114-1886-2.

6. IlepeueHb COBpEeMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS MPHU
OCBOEHUHU JTUCIUIUINHBI (MOJTYJIS).

Odunmaneuseiit cait PYT (MUUT) (https://www.miit.ru/).

Hayuno-rexanueckas oudmuoreka PYT (MUUT) (http:/library.miit.ru).

Oo6pa3zoBarenbHas miathopma «tOpaiit» (https://urait.ru/).

DNEeKTPOHHO-ONOHOTEeYHAs cucTema U3/IaTehCTBA «JIaub)
(http://e.lanbook.com/).

DnexTpoHHO-0MbMoTeunas cucrema Znanium (http://znanium.ru/).

7. IlepeueHb  JNUIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
OpOrpaMMHOTO OOECIICUYCHHs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO /11 OCBOCHHUSI TUCITUTIIIUHBI (MOIYJIs).

Microsoft Internet Explorer (unmu apyroii 6paysep).
Omnepanmonnas cuctema Microsoft Windows.
Microsoft Office.

Microsoft Project.

8. Omnucanue MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJIEHUSI 00pa30BaTEIHLHOTO MIPOLIEcca MO IUCHUILTHHE (MOJIYIIIO).

1. PabGouee MecTo mpenojaBareiis C TMEPCOHAIBHBIM KOMIIBIOTEPOM,
noakirouéHHbeIM K ceTsiM INTERNET.



2. Ilporpammuoe obecriedeHHne A CO3AAHMS TEKCTOBBIX M TpadUuecKHX
JIOKYMEHTOB, [IPE3CHTALUM.
3. Cpneunanu3upoBaHHas JIEKIMOHHAs ayAUTOpHUs C  MYJbTHUMEAMUA

arnmnaparypomu.

9. ®opMa MPOMEKyTOUHOM aTTECTAINU:

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

10. OueHouHbIlE MaTEpHUAIIBI.

OueHouHblE MaTepuabl, IPUMEHSEMbIE MTPU MPOBEACHUH MPOMEXKYTOUHOM
aTTecTallly, pa3padaThIBAIOTCS B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
akrom PYT (MUUT).



ABTOpBI:

JOIIEHT, AOIICHT, K.H. Kadeapsbl
«HazeMHbI€ TpaHCIIOPTHO-
TEXHOJIOTUYECKHUE CPEACTBAY A.B. Mutux

JIOLIEHT, JIOLIEHT, K.H. Kapeapbl
«HazemHbIe TpaHCTIOPTHO-

TEXHOJIOTUYECKUE CPELICTBA» A.H. Hexmronos
CornacoBaHo:
3aenytromuii kadpenpoit PuTKuT ITI.A. I'puropnes

[Ipencenarens yueOHO-METOIUUECKOM
KOMHCCUH H.A. AunpusHona



