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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Lenpro u3yueHus TUCHUTUIMHBL (MOIYJIS) SIBISIETCS:

- (dopmupoBaHHE  KOMIUIEKCHOTO  MpPEACTaBIIEHUS O  pa3paboTke
WHTEJUICKTYallbHBIX ~ KHOep-(QU3MYEeCKUX  CHCTEM Ha  OCHOBE  SI3BIKOB
MpOrpaMMHUPOBAHUsI, HCKYCCTBEHHOTO HWHTEIJIEKTa, MUKPOKOHTPOJUIEPOB H
00JJaYHBIX TEXHOJIOTHIA;

- OCBOCHHE METOJIOB MHTErpalliy Pa3IMUYHbIX KOMIIOHEHTOB HHU(POBBIX U
bu3MUecKuX CcHCTeM (IaTYMKH, cepBephl, Mpotokoasl, WM, rpaduyeckue
uHTEpQENChI) B paMKaX CKBO3HBIX WH)KEHEPHBIX PEIICHU;

- pa3BUTHE TMPAKTUYECKUX HABBIKOB pabOTBl C  COBPEMEHHBIMU
MHCTPYMEHTAMH: MPOrPAMMHUPOBAHHE MHUKPOKOHTPOJUJIEPOB, AHAIU3 JAHHBIX,
co3aanue MUQPOBHIX TBOWHUKOB U pa3BepThiBanue Mozenein U,

- yrayOJIeHHOE€ U3Yy4Y€HHEe U TMPUMEHEHUE KOHUEMIHUK CHUCTEeMHOM
apXUTEKTYphl, O€30MACHOCTH M aBTOMAaTH3alMu ¢ omopod Ha oTkpbiToe [1O u
COBpEeMEHHbIE (PPEHMBOPKHU.

3aayaMu JUCIUTUTMHBI (MOJTYJIS) SBJISIFOTCS:

- OCBOCHHME CUHTAKCUCA U CEMAaHTUKH si3bIKa Python u 6a30BbIX KOHCTPYKITUI
JUISl PeIICHUSI MHKEHEPHBIX 3a]1ay;

- OCBOCHHE CPEJICTB BU3yAIM3alMK U aHAJIN3a JJAHHBIX;

- U3y4YCHUE MPUHIIUIIOB MOCTPOCHUSI HEMPOHHBIX CETEU U UX pPeaTn3allui;

- OBJIaJICHHWE HaBbIKAMU MPOTPAMMHPOBAHUS MUKPOKOHTPOJIJIEPOB U
nepenaun naHueix yepe3 API, MQTT, HTTP;

- OCBOEHHUE HABBIKOB pa3pab0TKu MpocThix BeO-cepBucoB U REST API mis
B3aMMOJICUCTBUS C KHOEP-(PU3NIECKUMH CUCTEMAMH;

- OCBOCHHE OCHOB paboTHI ¢ Linux, aBTOMaTH3allMK 3a/1a4, HACTPOWKH IIpaB,
nepeMeHHbIX cpeasl u ROS 2;

- U3YYEHUE apXUTEKTypbl HUGPOBLIX JABOWHUKOB U HMX NPUMEHEHHS B
NPOMBIIUIEHHON poboToTexHuke u [oT;

- TOJyYECHHE OMNbITa TMPOCKTUPOBAHUS MW HMHTErparuu Oe30MacHbIX

paCHpeI[eJIéHHLIX CUCTEM C HCIIOJIB30BaAHHUEM O6HaKOB, KOHTeﬁHepHSaHHH
(Docker), CI/CD.

2. [Inanupyemblie pe3ybTaThl OOYYEHHS O JUCITUTUTHHE (MOIYJIIO).

[lepeuenr GopMUpPyeMBbIX pPE3yJbTaTOB OCBOCHHS 0OOpa3oBaTEIBHOMN
nporpaMmbl (KOMIIETEHIIN) B pe3yJIbTaTe O0y4eHUs 110 AUCIUTIIINHE (MOIYJIIO):

OIIK-2 - CnocobeH mpUMEHATh OCHOBHBIE METOJIbI, CIOCOOBI M CPEICTBA
MOJIyYeHUs, XpaHEeHHs, TMepepaboTKu HMHPOpMalUUd TpPU pEUIeHUU 3a7ad
1po(hecCUOHATIBHON e TEIbHOCTH;



OIIK-4 - Cpoocoben mNOHMMATh MPHUHIMIBI PabOTBl COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJOTMM M HCIONb30BaTh MX I pelIeHus 3ajad
po(ecCUOHANIbHOMN AESITeNIbHOCTH. ;

OIIK-11 - Coocoben pa3pabaTbiBaTh M NPUMEHSTH AJITOPUTMBI U
COBpeMEHHbIC ITU(GPOBBIE MPOrPAMMHBIE METOJIBI PACYETOB W MPOEKTHUPOBAHUSA
OTJEJIbHBIX YCTPOMCTB U MOJCUCTEM MEXATPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM
C UCIOJIb30BAHUEM CTAHJIAPTHBIX MUCHOJHUTEIBHBIX U YIPABISIOUIUX YCTPOUCTB,
CPEICTB aBTOMATUKH, H3MEPUTEIbHOW M  BBIYUCIHMTEIBHOM TEXHUKH B
COOTBETCTBHHM C TEXHHUECKUM 33JaHUEM, pa3padaThiBaTh HHU(PPOBHIE AIITOPUTMBI U
POrpamMMbl YIIPABICHUS pOOOTOTEXHUUECKUX CUCTEM;

IIK-2 - CnocoGeH npou3BOAUTh KOMILIEKCHYIO HACTPOUKY MEXaTPOHHBIX U
pOOOTOTEXHUYECKUX  CHCTEM,  HCIIOJNb3ys  MPOrpaMMHOE  oOecreyeHue
KOTOPOJIJIEPOB U ynpasisitomiux 9BM, Ux cuctem ynpaBlieHUS .

OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOIaraeT, YTo M0 €ro pe3yJibraramMm
oOyuatoruiicst Oyier:

3HaTh:

- OCHOBBI NporpammupoBanus Ha Python u Arduino;

- apXUTEKTYypy HEMpPOHHBIX ceTel, MOAXO0/bl K O0YyYEHUI0 U MPUMEHEHUIO
moaenen UU;

- IPUHIUIBI PYHKIIMOHUPOBAHUS OTMEPALIMOHHON cUCTeMbI Linux u cpeacTs
aBTOMaTH3alLUu;

- METOJbI OOMeHa JaHHBIMH Mexay yctpoiictBamu (HTTP, MQTT, REST,
WebSocket);

- KoHuenuuu uudpoBbix aBoMHUKOB, [0T, ROS 2 u apxutexTypHyio
WHTETrPALAIO CUCTEM;

- criocoObI 3anuThl [0T-ycTpOolcTB 1 OCHOBBI KHOEPOE30MACHOCTH.

Ymern:

- pa3pabarbiBaTh U oTNIaxkuBaTh Kol Ha Python, C++ (Arduino), Bash;

- BU3YQJIM3UPOBATh U AHAJIMU3UPOBATH JIAHHBIE C MOMOIILI0 COBPEMEHHBIX
OMOJINOTEK;

- o0ywatp u TectupoBaTh Mmojenun MW, pa3BépreiBaTh uX Ha
MHUKPOKOHTPOJIIEPAX;

- HacTpauBaThb ceTeBoe B3aumojeiictBue u APl mexny ycTpoiicTBaMu U
CEPBEPOM;

- HCHoJib30BaTh Linux [y aBTOMartu3aluM, YIOpaBICHUS IpaBaMu U
OKPYKCHUEM;



- TMPOCKTUPOBATHh APXHUTEKTYpPy HH(PPOBOTO IBOMHWUKA W PEaTU30BHIBATH
ROS-y3bL.

Baaners:

- uacTpymeHTamu pazpadotku: VS Code, Arduino IDE, Jupyter, PlatformlO,
Docker;

- cpenctBamu cbopa, mepegadd M 0O0paOOTKH JaHHBIX OT (PU3HYECKUX
YCTPOMCTB;

- rexnonorusimu unterpaunn Web + [oT + Al (Flask, RESTful API, ESP32,
TensorFlow Lite);

- HaBbIKaMU NOCTpOeHUs MHTepPeiicoB noap3oBarens Ha PyQtS u Web;

- METOJaMU MOHUTOpHUHTA U aHanu3a naHHbIX (Grafana, Seaborn, pandas);

- npunnunamu CI/CD, pa6otsl ¢ obmakom (AWS IoT), u OGe3omacHoro
IPOrpaMMHUPOBAHHUS.

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

O6masi TpyAOEMKOCTh JTUCHMIUIMHBL (Moaynsi) coctaBisier 10 3.e. (360
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O6bem aucuMIUidHbL (Monaynsi) B (opMe KOHTAaKTHOM paboOThI
oOyyJarormuxcst ¢ MEeNaroru4yecKuMu  paboTHHUKaMu W (WIM)  JUIAMH,
IPUBJIEKAEMBIMH K peajiu3aluu o0pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBMSIX,
IPU IPOBEICHUH YUEOHbIX 3aHATUH:

KonnyectBo wacos
Tun y4eOHBIX 3aHATHI Beero Cemectp
Ne2 | Ne3 | Ned4 | Ne5
KonrakTHas paboTa rmpu npoBeieHUN Y4eOHBIX 3aHSTHH (BCET0): 224 | 48 64 48 64
B toM uucane:
3aHATUA JIEKLIMOHHOTO THIIA 96 16 32 16 32
3aHATUSA CEMUHAPCKOro TUIa 128 32 32 32 32

3.3. ObpeM muctUIUIMHBI (MOAYJs) B (pOopMe CamMOCTOSITENbHOM pPabOTHI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboThl O00ydaroumxcs ¢
Mearorn4ecKuMMI pabOTHUKAMU U (WJTH) JUIIAMH, TPUBIIEKAEMBIMH K peaTn3aliu
0o0pa3oBaTeNbHONW TMPOTrpaMMbl HA HWHBIX YCIOBHUSX, TMpPH MPOBEACHUU
IPOMEXYTOUHOM arrecTanuu coctapisger 136 akageMuyeckux yaca (OB).

3.4. Ilpu oOy4eHnu Mo MHAUBUAYATILHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O0y4Y€HHUH, O0BEM JUCIHUILUIMHBI (MOJYJIs1) MOXKET ObITh peaanu3oBaH




MOJTHOCTBHIO B (hOpME CaMOCTOATEIBHON paboThl 00yJarOmIMXCs, a TakxKe B popme
KOHTaKTHOM paboOThl 00ydaloIUXCs ¢ NeAarortdecKuMu pabOTHUKAMH U (WJIH)
JULAMU, TPUBJIEKAEMBbIMH K peasiu3aliuid 00pa30oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCIIOBUSIX, IIPU NPOBEIECHUHN IPOMEKYTOUHOMN aTTECTALUH.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKIUOHHOT'O THUIIA.

/ TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
II/11

1 |BBog, BeIBOA U MaTeMaTHuecKue onepaiuu B Python
PaccmaTprBaemble BOIIPOCHI:

- bazoBble onepanuu BBoga/BeiBona (input(), print());

- ApudmMeTrnueckue onepamnuy U UX MPHOPUTET;

- ®opmartuposanue BeiBoaa (f-ctpokw, .format()).

2 |YcioBHBIE OIepaTopbl
PaccmaTprBaeMble BOTIPOCH:

- Onepatopi if, elif, else;

- Jlormueckue onepanuu (and, or, not);
- TepuapHsIii onepatop.

3 |LIUKJIBI 1 MaCCUBBI
PaccmatprBaeMbIe BOITPOCH:

- Iukisl for u while;

- Pabora co cmMckaMu ¥ BX METOJIBI,
- 'eneparops! cIIUCKOB.

4 |®ynkuuu B Python
PaccmaTpuBaeMble BOIIPOCHL:

- CuHTtakcuc o0bsBICHUs (QYHKIHIH;

- [TapameTps! 1 Bo3BpaliaeMble 3HAYCHHUS;
- O651acTh BUMMOCTH TIEPEMECHHBIX.

5 |OcHoBBI mporpammupoBanust Arduino
PaccmatpuBaeMbIe BOITPOCHI:

- CtpykTypa nporpammsl Arduino (setup(), loop());
- Hudporoii 1 aHATOTOBBIH BBOJ/BHIBOT;

- Pabora ¢ IIIUM (PWM).

6 |IIpumMeHEeHHE UHTEPAKTUBHOM CpeIbl pa3paboTKu
PaccmatprBaeMbie BOITPOCHL:

- 00630p IDE asist Python (PyCharm, VS Code, Jupyter);

- OTanka Koja;

- PaGoTa ¢ BUPTyaIbHBIMA OKPYKEHHUAMH.

7 |ITonyuenue ganubix oT Arduino mpu nomoiuu Python
PaCCManI/IBaeMI)IC BOIPOCHI:

- [Iporoxomnsr ces3u (Serial, USB);

- bubnmoteka pySerial;

- OOpaboTKa 1 BU3yaTu3aIl¥sl JaHHBIX.

8 |Coxpanenue u 00paboTKa JaHHBIX MpH momoru Python
PaccmarpuBaembie BONPOCHL:




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

- Pabora c ¢aitmamu (txt, csv, json);
- bubmmotekn ams 0OpabOTKH MaHHEIX (CSV, json);
- OcHOBBI paboTHI ¢ 6a3amu gaHHBIX (SQLite).

Knaccel B Python
PaccmatpuBaeMble BOIIPOCHL:

- Ocuossl OOII B Python;

- ATpuOYTBI U METOJIBI KJIACCa;

- HacnegoBanue n nomumophusm.

10

[Tonsitue rpaduaeckoro uaTEpdeiica
PaCCManI/IBaeMBIG BOIPOCHI:

- Bumer GUI (Tkinter, PyQt, Kivy);

- OCHOBHBIE 2JIEMEHTHI HHTEpQeiica;

- Hpuaumner UX/UL

11

OcHOBBI pa0bOTHI ¢ 0a3aMU JAHHBIX
PaccMartprBaeMble BOIIPOCHL:

- Penssunonnsle u HepensiunonHbie B/;

- OcHoBrl SQL (SELECT, INSERT, UPDATE, DELETE);
- Pabora ¢ SQLite B Python.

12

ApXuUTEKTypa NPUIIOKECHHI ¢ TpaduIecKuM UHTEepdericoM
PaCCManI/IBaeMI)IC BOIPOCHI:

- Mogens MVC;

- CoOBITHITHO-OPUEHTUPOBAHHOE MTPOTPAMMHPOBAHNE;

- [Ipumepsl apXUTEKTYP.

13

Coznanue npunoxenuit ¢ GUI npu nomomu QtDesigner
PaccmaTpuBaemble BOTIPOCHI:

- OcHoBbI paboTsl ¢ QtDesigner;

- [IpeoGpaszoBanue .ui daiinos B .py;

- Cs3pIBanue UHTEp(Eiica ¢ JOTHKOH.

14

[TonmyyeHue naHHBIX ¢ akcesnepomeTpa npu nomoiu Arduino
PaccmatpriBaeMbie BOTIPOCHI:

- [logxmrouenne akcenepometpa (BMX055);

- Urenue nannbix yepes 12C;

- KamnbpoBka maTumka.

15

Cpena pazpabotku Ipython
PaccmaTprBaeMble BOIIPOCHI:

- Oco6ennoctu [Python;

- Marudeckne KOMaHIpl;

- nTepakTuBHas OTIaaKa.

16

OcHoBBI NnUMpY

PaccmarprBaeMbie BOIIPOCHI:

- Cozmanne u paboTa ¢ MaCCHBAMU;

- BazoBbie onepannu (WHACKCAINS, CPE3bl);
- MaTtemaTtuueckue QpyHKIUH.

17

[TponsunyTas paboTa ¢ MaccuBaMu B humpy
PaccmaTprBaemble BOIIPOCHI:

- Tpanchopmaryst MacCHUBOB;

- BekTopr3oBaHHbIE OlEepaIuu;

- PaboTa ¢ maTpunamu.

18

Busyanuzanus nanubeix npu nomoiy Matplotlib
PaccmarpuBaembie BONPOCHL:




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

n/m
- [loctpoenwue rpadukos (plot, scatter, bar);
- Hactpoiika oceil u neressl;
- Coxpanenue TpaduKoB.
19 |PabGora ¢ nanueiMu mipu oMoy Pandas

PaccmatpriBaeMbie BOTIPOCHI:

- Ctpyktypsl naHHbIX (Series, DataFrame);
- I'ITCHI/Ie U 3aIIMCh JaHHBIX;

- OCHOBHBIE METOABI 00PabOTKH.

20

Busyanuzanus nanHeix npu nomoinu SeaBone
PaCCManI/IBaGMBIG BOIPOCHI:

- [locTpoeHme CTATUCTHYECKUX TPAPHKOB;

- Hacrpoiika crunei;

- [IpumMeps! BU3yanu3anuu.

21

CHMBOJILHBIE BBIYUCIICHUS
PaccmatpuBaeMbie BOTIPOCHI:

- bubmmoreka SymPy;

- Pabota ¢ cuMBOIaMu 1 BBIPaXKEHUSIMU;
- YopoleHue BeIpakKeHUil.

22

Pemenue nuddepeHManbHBIX YpaBHEHUH C UCIIOJIB30BAHUEM CUMBOJIBHBIX

BBIYMCIICHU I
PaccmarpuBaeMble BOIPOCHL:
- IlocTraHoBKa 3amauu;

- Merons! penienus;

- [Ipumepsl npuMeHeHusl.

23

OCHOBBI MaIIMHHOTO 00YYEHUS

PaccmaTpuBaemble BOIIPOCHI:

- Turel 33124 (KaccuUKALUS, PErpeccHst, KIacTepru3arys);
- [Iponecc 00yuenus mopeny;

- OueHka Ka4yecTsa.

24

ScikitLearn

PaccmatpriBaeMbie BOTIPOCHI:

- OCHOBHBIE aNTOPHTMBI,

- Pasnmenenmne nanHbIX (train/test split);
- Kpocc-Banuganus.

25

Apxutektypa web-cepBepoB
PaccmarpuBaeMble BOIPOCHL:

- Knuent-cepsBepHast Moziens;

- [Ipotoxkon HTTP;

- REST API..

26

[TpoexTrpoBanue web-cepsepa
PaccMarpuBaeMbIe BOIIPOCHL:

- Beibop ¢peirimBopka (Flask, Django);
- Maprupytusanus;

- O6paboTKa 3apoCoB.

27

Cosznanne BeO-cepBepa JJisl TOTyYeHUs JaHHBIX
PaccmatprBaemble BOIIPOCHI:

- Pa3pabotka API;

- Pabora ¢ JSON;

- [Ipumepst endpoints.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

28

[TporpammupoBanue ESP B kauecTBe web-cepBepa
PaccMarpuBaeMbIe BOIIPOCHL:

- Hacrpoiika Wi-Fi;

- Co3zanue pocToro Bed-uHTEpdeiica;

- O6padotka GET/POST 3ampocos.

29

PlatformlO

PaccmatpuBaeMbie BOTIPOCHL:
- YcraHOBKa U HACTPOMKa,

- CozjaHne IpoeKTa;

- OTnagka Koja.

30

HOJ'Iy‘IeHI/IC JaHHBIX C KaMEPhbI
PaccmatpuBaemble BOIIPOCH:

- [lonkmrouenue xamepst ESP32;

- 3axBaT U COXpaHEHHE U300paXeHuUl;
- O6paboTKa B pealbHOM BPEMEHH.

31

OcHOBBI pabOTHI ¢ pacmo3HaBaHUEM U300pAKEHUN
PaccmatpuBaeMble BOIIpOCH:

- MeTompl 00paboTKH U300paskeHMIA;

- JleTexumsi 0OBEKTOB;

- IIpumeps! arOpUTMOB.

32

OpenCV

PaccmaTprBaemble BOIIPOCHI:

- 3arpy3ka u 0oToOpakeHHe N300paKeHHil;

- bazoBrie onepannu (GuIBTPHI, Mpeodpa3zoBaHus);
- Jerexuus rpaHui.

33

OCHOBBEI HCKYCCTBCHHOI'O MHTCJJICKTA
PaccmaTpuBaemble BOTIPOCHL:

- Ucropus passurus U,

- OCHOBHBIE TIOHATHS;

- O6nacTi NpUMEHEHUS!.

34

I'my6okoe o0yuenue: apxurektypsl CNN 1 RNN
PaccmaTpuBaemble BOTIPOCHI:

- [IpuHIIMTIBT pabOTHI CBEPTOYHBIX CETEH;

- PexyppeHTHBIE ceTH 1711 BpEMEHHBIX PAIOB;

- [Ipumeps! apXUTEKTYD.

35

Heiiponnsie cetu ns o6padotku n3zoOpakenuit: Transfer Learning
PaCCManI/IBaeMLIe BOINPOCHI:

- [IpemoOyueHHBIC MOIEITH;

- Fine-tuning;

- [Ipumepsl mpuMeHeHus.

36

Embedded Al: pa3BepTeiBaHue MoiesIei Ha MEKPOKOHTpOJIIEpax
PaccmarprBaeMbie BOTIPOCHI:

- KpanTuzauus moaenei;

- Nndepenc na Raspberry Pi;

- OHTI/IMI/ISaLlI/IH MMPOU3BOAUTCIIBHOCTH.

37

Ywmusle yctporictsa u [oT
PaccmaTpuBaemble BOIIPOCHI:

- OcHoBHbIe KOMIIOHEHTHI [0T;
- [Ipumepsbl YMHBIX yCTPOUCTB;
- [IpoToKkobI CBA3H.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

38

OcHOBBI 00JTaYHBIX TEXHOJIOTHH
PaccmatpuBaeMble BOIIPOCHL:

- O630p obmaunbix mwiatdpopm (AWS, Google Cloud);
- XpaHeHnue U 00pabOTKa JaHHBIX;

- [Ipumeps! HcTONIB30BaHUSL.

39

KubepbeszonacHocTh [0T-yCcTpOHCTB: METO/IBI 3AIIUTHI
PaccmatpuBaeMble BOIIpOCH:

- OCHOBHBIE yTPO3HI;

- MeTonp! mudpoBaHus;

- 3ammTa OT aTak.

40

[Tpombinnennsie loT-pemenus: nudpoBbie ABOWHUKY U TPEAUKTUBHASI aHATUTHKA
PaccmarpuBaeMble BOIPOCHL:

- Konnenmus mu)poBEIX TBOHHHUKOB;

- Meronpl NpeAMKTUBHON aHAIUTHKY;

- [Ipumepsl BHEApEHUS.

41

OcHoBbI Linux
PaccmatpuBaeMbie BOTIPOCHL:
- Komanmnas crpoka;

- daimoBas cucTeMa;

- YpaBieHue npoueccamu.

42

YcranoBka 1 HacTpoiika Linux
PaccmarpuBaeMble BOIIPOCHL:

- Beibop auctpuOyTHBa;

- [Iponiecc ycTaHOBKY;

- Hacrpoiika okpysxeHusl.

43

Ceru B Linux

PaccmarpuBaeMsble BOIPOCHL:

- Hacrpoiika ceTeBbIX HHTEP(ENCOB;
- OCHOBHBIE CETEBbIE YTUIIUTHI,

- MonuTopuHT Tpaduka.

44

Pabota ¢ Tekcrom B Linux
PaccmatpuBaeMbIe BOITPOCHI:

- TexcToBBIE peqakToOpHI (nano, vim);
- [lonck n 00paboTKa TeKcTa;

- PerynsipHblie BhIpaskeHUS.

45

[Tonp3oBaTenu u mpasa B Linux
PaCCManI/IBaeMLIe BOINPOCHI:

- praBHeHl/Ie IIOJIB30BATCIISIMU,

- [IpaBa goctyna k aitmam;

- I'pynnel nosip3oBarenei.

46

ABTOMaTH3aIMs IPOCTHIX 3a7a4 B Linux
PaccmaTprBaeMble BOTIPOCHI:

- Harucanme ckpunros (bash);

- [InanupoBmmk 3ama4 (cron);

- [Ipumepsl aBTOMaTU3ALUN.

47

OcHoBsl pabotsl ¢ ROS

PaccmarprBaeMbie BOIIPOCHI:

- Apxutektypa ROS;

- OcHOBHBIE IOHATHS (Y3IIbI, TOITUKHU, CEPBUCHI);
- [IpuMepbl MPOCTHIX MPOSKTOB.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

48

[IpakTnueckoe npumenenne ROS 2 B npoekTax
PaccmarpuBaembie BONPOCHL:

- HosoBBenenus B ROS 2;

- [IpuMeps! IPOEKTOB;

- UHTerpanus ¢ 000pyoBaHUEM.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

o/

HaumenoBanue 1abopatopHbIX paboT / KpaTKoe CoaepKaHue

Pa3paboTka cucteMbl MOHUTOPHUHIA IaHHBIX C 1aTYMKOB Ha Python

B pesynbTaTe BBITOTHEHHS 1a00paTOPHOU pabOThI CTYIEHTHI CO34aayT IPOrpaMMHOE 00eCTIeUeHNe IS
cOopa, 00pabOTKHN U BU3yaTU3aIH JAHHBIX C PA3TUYHBIX TATINKOB, UCTIONB3Ys Onbmmoreku Python
(pandas, matplotlib).

[TporpamMmupoBaHue MUKPOKOHTpOJLIEpA ISl yIIpaBIeHUs! pOOOTU3UPOBAHHON
iatopmoi

B pesynbTate BBINMOMHEHUS Ta00PATOPHON PabOThI CTYIEHTHI Pa3pabOoTalOT aNTOPHUTMBI YITIPABICHHUSI
JIBIDKeHHEM poboTa Ha 0a3e Arduino wiu ESP32, Bkirouast 00paboTKy CUTHAIIOB C JATYMKOB U
peanuzanuto [T /]-perynstopa.

Pa3paboTka cucTteMbl KOMIIBIOTEPHOTO 3pEHUS JJIsl Paclio3HaBaHUs 00BEKTOB

B pesynbTaTe BbIIOIHEHUS JaO0paTOPHOU pabOThI CTyJEHTHI CO3AanyT npunoxenue Ha Python ¢
ucnonszopanueM OpenCV u TensorFlow mis nerexuuu u ki1accupukaluy 00beKTOB B pealbHOM
BPEMEHH.

CO3I[aHI/Ie yaT-00Ta C DJIIEMEHTaMH HCKYCCTBCHHOI'O MHTCIIJICKTA
B pesynbrate BbINOIHEHHS 1a00paTOPHON pabOThl CTYICHTHI PEaliM3yIOT HHTEIJICKTYalbHOIO YaT-00Ta,
CHOCOOHOT0 00pabaThIBaTh €CTECTBEHHBIH S3bIK, UCTIONB3Ys OMOaoTekn NLP n MammHHOro 00y4eHUs.

HpaKTI/IquKI/IC 3aHATHUA

/1

TemaTuka MPAKTUICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

BBon, BeIBOA 1 TUTIBI JaHHBIX B Python
B pesynbrate BIOIHEHHUS TPAKTHYECKOTO 33/1aHHS CTYJICHTBI OCBOSIT 0a30BbIE OIEpalliy BBOJA U
BBIBOJIA, & TAK)Ke HayuyaTcsi paboTaTh C OCHOBHBIMH THUIaMK JaHHbIX Python.

Marematuueckue orneparuu B Python. Momyns math
B pesynbrare BbINOIHEHUS IPAKTUYECKOTO 3a/1aHUs CTYAEHTBI PEATU3YIOT MaTEMATUYECKUE PACUETBI C
HCTIOJIh30BaHNEM BCTPOCHHBIX OIMEPaTOPOB U PYHKIIUI Moy s math.

VYcnoBHble KOHCTpYKIMK B Python
B pe3ysbTaTe BHIOIHEHMS HIPAKTHYECKOTO 3a/IaHHs CTYICHTHI HAy4aTCsl Pealn30BbIBATh yCIOBHUS U
JIOTHYECKUe BETBJIICHHUS B IIporpamMmax ¢ ucnonbszoBanueM if, elif, else.

Oo6pabotka omubok B Python
B pesynprare BRIIOTHEHUS MPAKTHYECKOTO 3a0aHUS CTYIEHTHI OCBOAT 0a30BbIe IPUHIUITEI 00pabOTKH
UCKITFOUEHUH U pealn3yIoT YCTOHUMBYIO K CO0SM CTPYKTYpY KOAa.

[Huxer B Python
B PE3YIbTATE BLINTOJIHCHUS MMPAKTUYCCKOIO 3a/laHus CTYACHTBI IPUMCHAT LHUKIIbI for u while JUIA
OpraHu3anuu MMOBTOPSAIOMINXCS onepaunﬁ.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/11
6 |Crucku u cioBapu B Python
B pesynbrarte BRIIOTHEHHUS MPAKTHYECKOTO 33JaHUs CTYACHTHI CO30ayT, MOTU(PHUIUPYIOT U
MIPOaHATM3UPYIOT JaHHEIE B CTpYyKTypax list u dict.
7 |®ynkuuu B Python
B pesynbrate BINOIHEHHS TPAKTHYECKOTO 33/IaHHSI CTYICHTHI pa3paboTaloT COOCTBEHHbIE (DYHKIUH C
rapamMeTpaMy ¥ BO3BpalLla€MbIMU 3HAYEHUSIMU.

8 |DyHKIUU BBICIIETO TOPSAKA M IEKOPATOPHI
B pesynbraTte BRIIOIHEHHUS MPAKTHYECKOTO 3aJaHUS CTYACHTH MPUMEHAT (YHKINH BBICIIETO TTOPSIKA, a
TAKKC CO3AaAYT U MOAKIIOYAT ACKOPATOPHI.

9 |OcHoBsl nporpammupoBanus Arduino
B PE3YIbTATE BBINTOJTHECHUS MPAKTUYCCKOTO 3a/laHus CTYACHTBI coGepyT 6a3OByIO CXEMYy Ha Arduino u
HaMMUIYT MCPBYIO YIPABJIAIOIIYIO IIPOIINBKY.

10 |[TopkmroueHue OUOIMOTEK
B pesynbrarte BRIIOTHEHHUS MIPAKTHYECKOTO 3aJaHUs CTYACHTHI ITOAKIII0YAT BHEIIHIO OHOINOTEKY I
paboThI ¢ JATYMKOM FITH HCIIOTHUTEIBHBIM yYCTPOHCTBOM U IPOTECTHPYIOT e€ pabory.

11 |Hacrpoiika VS Code u Arduino IDE
B PE3yabTATE BBITOJIHCHUS MPAKTUICCKOIO 3a/laHUs CTYACHTBI YCTAHOBAT U HACTPOAT CpEaAy paBpa6OTKI/I
JIA pa60T},1 C MUKPOKOHTPOJIJICPOM.

12 |OcHoBuble koMaH bl 11 paboTel B VS Code
B PE3YIBbTATE BBINTOJTHCHUA MPAKTUYCCKOTO 3aJIlaHUs CTYICHTHI HAY4aTCs UCII0JIb30BaTh BCTpOeHHBIﬁ
TEPMHHA, KOMITMIISLIKIO U 0TiIaaKy nporpamm B VS Code.

13 |[IporpammupoBanue Arduino s TOTYYSHUS M ITepeIadu TaHHBIX
B pesynbprare BRIIOTHEHHUS MPAKTHYECKOTO 3aJaHNs CTYACHTHl Pean3yI0T 0OMEH TaHHBIMH MEXKITy
Arduino 1 KOMITBFOTEPOM HITH CEPBEPOM.

14 |IIporpammupoBaHue cepBepa AJsl NOTyYeHUs JaHHbIX 0T Arduino, COXpaHeHUs JaHHbBIX
B pesynbrate BhIOIHEHHS TPAaKTHYECKOTO 33/1aHMSI CTYJICHTHI pa3padoTtatoT cepBep Ha Python/Flask ms
npuéMma naHHbIX 0T Arduino u ux 3amucu B daiin wim BJ1.

15 |O6paboTka gaHHBIX OT Arduino
B pesynbpraTte BRITIOTHEHHUS MIPAKTHYECKOTO 3aJaHNs CTYACHTHI PEean3yIOT aJrOpUTMBI (PUIBTpAN U
BHU3YyaJIM3allMy NOCTYNAOIIHUX OT MUKPOKOHTPOJUIEPA JAHHBIX.

16 |Co3gaHue IBYXCTOPOHHEH CBSI3U ¢ MUKPOKOHTpoJuiepoM. API
B pesynbrare BHINOIHEHUS MPAKTUYECKOTO 3aAaHus cTyAeHThI peanu3yoT REST API nns nonyuenus u
otnpaBku komaHz Ha Arduino/ESP32.

17 |OcHoBbI pabOTHI C KJTACCAMHU
B PE3YIBTATE BBINTOJTHCHUA MPAKTUYCCKOTO 3aJIlaHuA CTYACHTHI CO3JaAyT MOJIb30BATCIILCKUE KIIaCChl U
OCBOSAT 00BEKTHO-OPHUEHTHUPOBAHHBIN MOX0/1 B IPOTPAMMHUPOBAHHH.

18 |[IpuMenenwue KinaccoB s co3aanus rpaduaeckoro uaTepdeiica B PyQts
B pesynbrarte BRIIOTHEHHUS MPAKTHYECKOTO 3aJaHUs CTYACHTH pa3paboTaroT rpaduyeckuii HHTEpQeiic,
HCIOJIb3YS KJIACChl U NPUHIMWIIBI HACJICJOBAHUSA B PYQtS

19 |[Monkmrouenue SQLite
B pe3ysbrarte BBIOIHEHUS MPAKTHYSCKOTO 3aaHus CTyAeHThI moakittodatr SQLite-0a3y nanubix K Python-
MMPUIJIOKCHHUIO YU BBITIOJIHAT 63,303])16 ornecpanu XpaHCHU JaHHBIX.

20 |Cozmanue mpotoTuna npuioxeHus ¢ PyQtS
B PE3YIBTATE BBIMTOJIHEHUA MTPAKTUICCKOTO 3aJaHUs CTYACHTHI CO3JaAyT IIPOTOTUII OKOHHOT'O IPHUJIOKEHUA
C 3JIEMEHTaMH TTOJIb30BATEIBCKOTO HHTEp(eiica.

21 ([TomkiroueHue >MeMEHTOB rpaduueckoro uHTEepdeiica u 00padoTka COOBITHIA

B pesynbraTe BHIITOTHEHHS TPAKTHYECKOTO 33/1aHHS CTYJICHTBI PEaTU3YI0T 00pabOTKy COOBITHIHA
uHTepdeiica, CBA3bIBas KHOIKH U MOJISl BRBOJA C (DYHKIMAMHU.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

22

Coznanne nHTEpakTUBHOTO Tpaduueckoro uHTepdeiica. [loctpoenne rpaduka

MOKa3aHUH aKcelepoMeTpa
B pesynbrate BeINOIHEHHS TPAKTHYECKOTO 3a/IaHHS CTYICHTHI 0TOOPA3sIT JaHHbIE aKCeJIepoMeTpa B BUIE
rpaduka B HHTEpaKTUBHOM OkHE PyQt5.

23

Pa6ora B cpene [Python. Jupyter Notebook
B pesynbrare BbINOIHEHUS IPAKTUUECKOTO 3aJJaHUA CTYAEHThI OCBOSAT MHTEPAKTUBHYIO cpeny Jupyter mis
pa3paboTKH, BU3YaIH3aLlUH U JOKYMEHTHPOBAHUS KOJIA.

24

O0paboTka JaHHBIX B nUMPY
B PE3yabTATE BBITOJIHCHUS MPAKTHUICCKOIO 3a/IaHNs CTYACHTDI BBITIOJIHAT YUCJICHHBIC OINCPAllU U aHAJIN3
JaHHBIX C UCITIOJIb30BaAHUEM OuOIHOTEKH NumPy

25

PelreHre cucrteM IMHEHHBIX YPABHEHUN B numpy
B pesynbrare BHIIOIHEHUS MPAKTUUECKOTO 3aaHus CTyAeHTHI NpuMeHaT NumPy nns pemenust CJIAY u
aHaJIn3a UX CBOMCTB.

26

[Toctpoenue rpadukoB nocpeactsom 6udbauoreku Matplotlib
B pesynbTaTe BBITOMHEHHS MPAKTHIECKOTO 3aJaHUsl CTYJEHTHI IOCTPOAT JHHEHHbIE, TOYeUHbIE U
THECTOTpaMMHBIE Tpaduku ¢ momoIibio oubaroTexn Matplotlib.

27

Pabota ¢ o6bexTamu pandas
B PE3YJIbTATE BBINTOJIHCHUS MPAKTUYCCKOIO 3a/laHus CTYACHTBI U3y4aT CTPYKTYDPY DataFrame u BEITTOJIHAT
ornepanun (bI/IJ'II)TpaHI/II/I " arperaiyu JaHHbIX.

28

[TocTpoenue rpapukoB mocpeacTBOM OHOIMOTEKH Seaborn
B PE3YIBTATE BBINTOJTHCHUA MPAKTUYCCKOTO 3aJIlaHUA CTYICHTEI ITOCTPOAT I/IH(bOpMaTI/IBHI)Ie BU3yaliu3allun
¢ moMonibio Seaborn, BKIIFOYas TEIUIOBBIE KapThl U boxplot.

29

[TpenoOpaboTka TaHHBIX 711 MATUHHOTO OOYYECHHS
B PE3YyAbTATE BBINTOJIHCHUS MMPAKTUICCKOIO 3a/laHus CTYACHTBI pCaIN3y0T OYUCTKY, HOPMAJIU3allui0 1
KOAUPOBAHUEC JAHHBIX AJI MMOCICAYIOIICTO 06y‘ICHI/I$I MOHGHCﬁ.

30

Wurerpamnus nannsix u3 CSV u SQLite ¢ ucnons3oBanuem Pandas
B PE3YIbTATE BBINTOJTHCHUS MPAKTUYCCKOIO 3aJlaHus CTYACHTBI O6’Be)II/IH$IT JaHHBIC U3 PA3JINYHBIX
HMCTOYHHUKOB M CO3MaAyT CIUHBIN naTadpeiiM i aHaIu3a.

31

Pabota ¢ BpeMEHHBIMU psaMU: aHAJIU3 U BU3yaJIU3alUs
B pesynbraTe BEITOTHEHHUA TPAKTUIECKOTO 3a/1aHNS CTYICHTHI POAHATH3NPYIOT BPEMEHHBIC PSIIIBI U
MOCTPOSAT TPEH/IBI 1 CE30HHBIE KOMITOHEHTHI.

32

Co3manue Moieu JrHelHoU perpeccun B Scikit-learn
B PE3YIbTATE BBINTOJTHCHUS MMPAKTUYCCKOIO 3aJlaHus CTYACHTBI 06yan MOACJIb HI/IH@ﬁHOﬁ perpeccumn Ha
pearbHOM HabOpe MAHHBIX U OICHAT €€ TOYHOCTD.

33

Hactpoiika BeO-cepBepa Ha Flask: co3manue mpoctoro API
B pe3ynbpTaTe BBITOMHEHHS IPAKTHIECKOTO 3a/JaHUs CTYJEHTHI pa3paboTaioT MpocToil BeG-cepBep ¢
ucnonp3oBanueM Flask u peammsyror API s morydeHus JaHHBIX.

34

Pa3zpaborka RESTful API nns B3aumoneiicteusi ¢ ESP32
B pesynbrate BBIITOTHEHHS IPaKTHYECKOT0 3a1aHus cTyneHTsl co3nanyT RESTful API s oomena
JTAaHHBIMM MeX Ty MUKpokoHTposuiepom ESP32 u cepeepom.

35

Pa6ota ¢ PlatformlO: komnusiius u 3arpy3ka npomuBku Ha ESP
B pe3ysbTare BBIIOJIHEHHUS MPAKTHYECKOTO 3aJaHus CTYACHThI HacTposT cpeny PlatformlO,
CKOMITWJIMPYIOT POEKT U 3arpy3sT NpomuBKy Ha ESP32.

36

[Toaxmouenue kamepsr OV7670 k ESP32 u nepenava nzobpaxeHuit
B pesynbrare BbINOIHEHHS IPAKTUYECKOTO 3alaHus CTYAEHTBI OJKIII0UAT KaMepy K MUKPOKOHTPOJUIEPY
U peaNn3yIoT Iepenady n300pakeHui Mo CeTH.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

37

OcHoBbI 00paboTkH n300paxeHuit: GuIbTpsI U MpeodpazoBanms B OpenCV
B pesynbraTe BBIIOIHEHHUS HPAKTHIECKOTO 3a/1aHNS CTYICHTHI IPUMEHST 0a30BbIe QIIBTPHI U
TpaHcdopmanuu n3odpaxkeHui ¢ ncronszosanreM OpenCV.

38

Pacrnio3naBanue JIin 1 00BEKTOB C UCIOIb30BAHUEM HaaI'-KaCKaI[OB
B pe3ysbTare BBIOIHEHUS MPAKTHYSCKOTO 3aaHUs CTYACHTHI PEAIU3YIOT JETEKTOPHI JIUIl H 00BEKTOB B
pearbHOM BPEMEHH Ha BUJIEO-TIOTOKE.

39

Nurterpamus OpenCV ¢ BeO-cepBepoM: MOTOKOBAs Mepeaada BHICO
B pesynbTaTe BBITOTHEHHS MPAKTHIECKOTO 3alaHUs CTYISHTHI pealn3yioT BeO-uaTepdeiic 1 moTokoBoH
mepeadu BUICO ¢ 00paboTKON M300paKeHUH.

40

Ontumuzanus kona ais ESP32: cHmkenue sHepronotpeOiaeHus
B PE3YIbTATE BLINTOJIHECHUS MPAKTUYCCKOTO 3a/laHus CTYACHTBI OIITUMU3UPYIOT KO/ IMMPOIINBKU JIJIA pa6OTLI
ESP32 B ycnoBusAX OrpaHUYEHHOTO MUTAHUS.

41

Co3nanue BeO-uHTEpdeEiica 11 yAAJICHHOTO YIPaBICHUs poOOTOM
B pesynbTaTe BBITOMHEHHS IPAKTHIECKOTO 3alaHus CTYIEHTHI CO30anyT BeO-uHTepdeiic 1 ynpasieHus
poOOTOM B peaTbHOM BPEMEHHU.

42

Peanmuzarmus HTTPS u ayTenTudukanmm Ha BeO-cepBepe
B pesynbraTe BRITOTHEHHS IPAaKTHIECKOTO 3a1aHNS CTYICHTHI 3aIUTAT BeO-cepBep, peanmn3zoBas HTTPS u
6a30BYyI0 aBTOPU3ALILIO.

43

TCCTI/IpOBaHI/IC Be6-HpI/IJ'IO)KeHI/II‘/'II Postman u 1oHUT-TECTHI
B pesynbrare BBRIIOTHEHUS MPAKTHYECKOT0 3aaHus cTyAeHTsl nporecTupytoT REST API ¢ momonrsio
Postman 1 HanuIIyT MOAYJIbHBIE TECTHI.

44

MacmrabupoBanue cepBepa: OanaHcupoBka Harpy3ku U Docker
B pesynpraTte BRIIOTHEHHUS MPAKTHYECKOTO 3aJaHUs CTYyICHTHI pa3BepHYT BeO-ceprep B Docker-
KOHTEHHEpE U peaM3yIoT MaclITabupoBaHue.

45

Pa6ora ¢ MQTT: moakmouenne ESP32 x o6maunomy 6pokepy (AWS IoT)

B pe3ysbTare BBITIOIHEHUS MPAKTHUECKOTO 3aJaHus CTyAeHTHI CBsuKyT ESP32 ¢ obmakom uepe3 MQTT-
MIPOTOKOJI U OTIPABST TEIEMETPHIO.

46

Co3nanue nambopaa B Grafana uist MOHUTOpUHTA TaHHBIX C IaTYUKOB
B PE3YIBTATE BBIMTOJHEHUA MTPAKTUICCKOTO 3a/JaHUs CTY ACHTHI BU3YAJTU3UPYIOT ITOKa3aHUA JaTYNKOB B
Grafana yepe3 o6mauHyr0 6a3y JaHHBIX.

47

Ananuz MMPOU3BOJUTCIIbHOCTU CUCTCMBbI: HAI'PY30YHOC TCCTUPOBAHUC
B PE3YIbTATE BLINTOJIHCHUS MMPAKTUYCCKOTO 3a/laHus CTYACHTBI IPOBEAYT HArpy304YHOC TCCTUPOBAHNC
cepBepHoﬁ YaCTHU U BBIABAT Y3KHC MECTaA.

48

duHaTbHBIN IMPOCKT: CUCTCMA YAAJICHHOI'O MOHUTOPHHTI'A C KaMCpOﬁ U JaTYUKaMH
B pesynbrare BbINOIHEHHS IPAKTUYECKOTO 3a1aHUs CTYACHTBI PEAU3yI0T NOJIHOLEHHY0 loT-cucremy
y/1aNEHHOTO MOHUTOPHHTA C BeO-uHTEpheiicoM.

49

Peanuzarus cBeprounoit Heitpocetu (CNN) mist kimaccudukanuu n3o0paxeHui
B pesynbraTe BRITOTHEHHS HPAaKTHIECKOTO 3a1aHHS CTYICHTHI pa3pad0TaoT U 00ydaT MOJETh CBEPTOYHON
HEMPOHHOM CeTH JUIsl pacrio3HaBaHUs U300paKeHUH.

50

OO6yuenue monenu Ha Habope nanHbIX CIFAR-10 ¢ ucnonszoBanuem TensorFlow
B pesynbrate BbINOIHEHHS TPAKTHYECKOTO 3a/IaHKs CTYICHTBI 00ydaT MOJIEIIb IIIyOOKOro 00yueHHs Ha
CTaHAAapTHOM HabOpe JaHHBIX U OLIEHAT €€ TOYHOCTb.

51

PasBepreiBanme monenu TensorFlow Lite na ESP32
B pesynbraTte BRIIOTHEHHUS MPAKTHYECKOTO 33aJaHUS CTYACHTHl ONTUMHU3HPYIOT OOYICHHYIO MOJIENb U
pa3BepHYT e€ Ha MUKpOoKoHTpoiuiepe ESP32.

52

Coznanne loT-pemenust c AWS IoT Core u Lambda
B pesynbraTe BHIITOTHEHHS IPAKTHYECKOTO 33/1aHUS CTYIeHThI HHTerpupytoT ESP32 ¢ o6nauHoi
iatdopmoit AWS 1 aBTOMaTU3UPYIOT 00pabOTKY HaHHBIX Yyepe3 AWS Lambda.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

53

Hacrpoiika FreeRTOS na ESP32 nns ynpasnenust po6otom
B pesynbraTe BBITOTHEHHS IPAKTHIECKOTO 331aHHS CTYICHTHI CO3AaAyT MHOT03a/IauHYI0 TIPOIINBKY C
ucrions3osanneM FreeRTOS nist ynpasnennst poOOTH3MPOBaHHON CHCTEMOH.

54

Anamu3 ys3suMoctel loT-ycTpolicTBa: mpakTH4YeCKUe IPUMEPDI
B PE3YIBbTATE BBINTOJTHECHUSA MPAKTUYCCKOIO 3aJlaHus CTYACHTBI UCCIIEAYIOT TUITIOBBIC YA3BUMOCTH IoT-
yCTpOﬁCTB U MIPpUMCEHAT METObI 3allIUThI.

55

Pa3pabotka nundpoBoro qBoiHMKA JIJIs1 IPOMBIIUIEHHOTO 000PY10BaHUS
B pesynbraTte BRIIOTHEHHUS MPAKTHYECKOTO 3aJaHUS CTYACHTHI CO3aXyT MOEINb (P POBOTO TBOMHUKA
MIPOMBIIIJIEHHOT'O YCTPOICTBA U BU3YaIU3UPYIOT €r0 NapaMeTphl.

56

Coznanme apxuTeKTypbl UPPOBOTO ABOWHUKA poOoTa
B PE3YIbTATE BBINTOJIHCHUS MPAKTUYCCKOTO 3a/laHus CTYACHTBI CO3aAyT apXUTCKTYpY HI/I(i)pOBOl"O
JIBOWHHKA JIJIs1 pOOOTH3UPOBAHHOM CHCTEMBI C 00paTHOM CBS3BIO.

57

YcranoBka 1 HacTpoiika Linux
B pe3ynbTate BHITOIHEHHS MPAKTHYSCKOTO 33/IaHHS CTYICHThI YCTAHOBAT JUCTPUOYTHUB LinuX ¥ HACTPOSIT
ero st paboThl B kauectBe ocHOBHOM OC.

58

Hcnonp3oBanue 0a30BbIX KOMaHx Linux
B pesynbraTe BRITOTHEHHUS IPAaKTHIECKOTO 3a/1aHHS CTYICHTHI OCBOSIT 0a30BbIe KOMAaHIbl TEPMHHAIIA JUIS
ynpasieHus GpaiioBoii CUCTEMOH U Mpolieccamu.

59

TekcToBble pegakTopsl B Linux
B pe3ynbTaTe BBITOMHEHHS MPAKTHIECKOTO 3aJaHUsl CTYJSHTHI Hay4aTcs MCIO0JIb30BaTh TEKCTOBbIE
penaxkTopsl (nano, vim) Juisi pelak THPOBaHUST KOH(PUTYpaIlMOHHBIX (aiiyioB U KoJa.

60

[lepemennsle cpeapl U myTH B Linux
B pesynbraTe BRIOTHEHUS MPAKTHYECKOTO 3aJaHUS CTyIEHTHI H3y9aT padoTy ¢ IIepeMEeHHBIMHU
OKPYKCHUSA U IYTAMHU, a TAKKC HaCTpOﬁKy HUCIIOJIHACMBIX (baﬁn()B.

61

Hcnons3oBanue Linux mist aBTOMaTU3alMH
B PE3YIbTATE BBINMOJIHCHUS MPAKTUYCCKOTO 3aJlaHus CTYACHTBI HAIMIITYT CKPUIITHI HA bash JUISL
aBTOMATU3allu TUIIOBLIX 3a/1a4 B Linux-cpez[e.

62

[Tpumenenne xonueniyu CI/CD
B pesynpraTte BRIIOTHEHHUS MIPAKTHYECKOTO 3aJaHUs CTYACHTHI peann3yioT kouseiiep CI/CD mis
aBTOMAaTHYECKOW COOPKH U IETUIOS TPOTPAaMMHOTO 00eCTICUeHHS.

63

YcranoBka u HacTtpoitka ROS2 B Linux
B pesynbprarte BRIIOTHEHUS MPAKTHYECKOTO 3aJaHUs CTyAeHTHl ycTaHoBAT ROS2 Ha Linux, HacTposT
OKpPY>KEHHUEC U MPOBEPST 3aITyCK 0a30BBIX KOMIIOHCHTOB.

64

Co3nanue apxXuTeKTypsl ppeiiMmBopKa At podoToB B Linux
B pesynprarte BRIIOIHEHUS MPAKTHYECKOTO 3aaHUS CTYIEHTHI pa3padoTaloT apXUTEKTypy IPOrpaMMHOTO
obecrieuenus Ha 6aze ROS2 st ynpasnenust po6oTamMu

4.3. CamocTosiTenbHas padoTa 00yJarommxcs.

n/n

Bun camoctosTensHOM paboThI

N3yueHne NONOIHUTENBHON TUTEPATYPBI

HOI[FOTOBKa K IIPaKTHYCCKUM 3aHATHAM

IToaroroBka k HpOMe)KYTOqHOﬁ aTTCCTalluu

[ToaroroBka K TeKyIieMy KOHTPOIIIO

gl | W N[

[ToaroroBka k IpOMEKYTOYHOM aTTECTALUH.




[ToaroroBka k TeKyIiemMy KOHTPOJIIO.

5. Ilepeuenp wu3MaHUM,

OCBOCHHUH JTUCIUIIINHBI (MOITYJIs).

KOTOPBIC PCKOMCHAYCTCA MCIIOJIIB30BATH IIPpU

yueOHo-MeTonndeckoe rnocodue / O. A. CepreeBa. —
Kemeposo : KemI'VY, 2024. — 157 ¢. — ISBN 978-5-
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KOMIOHEHTHI 6ubmotexn PyQT : ydye6Ho- https://e.lanbook.com/book/176526
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cucTeMa.
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C. Kap6oBa. — Mocksa : PTY MUPDA, 2021. — 81 | (mata obpamenms: 11.05.2025). —
c. — TeKCT : 271eKTPOHHBII // JIaHb : >eKTPOHHO- Texer : SMeKTPOHHBII.
OubnuoTeyHas cucreMa.

8 | bemn, Y. MicroPython a5t MUKpOKOHTPOJIJIEPOB U URL:

https://e.lanbook.com/book/464288
(mata obpamenwus: 11.05.2025). —
TekcT : ANEeKTPOHHBIMH.




9 | Margees, A. U. Lludposas o6padotka n3odpaxenuii | URL:
B OpenCyv. [Ipaktukym / A. . MaTsees. — 2-e u3a., | hitps://e.lanbook.com/book/303413
crep. — Cankr-TlerepGypr : Jlans, 2023. — 104 ¢. — | (7ara obpamenns: 11.05.2025). —
ISBN 978_5_507_46249_0 Tekcr : SHCKTpOHHBIﬁ.

10 | O6paboTka nzobpaxenuii ¢ momoso OpenCV / b. URL:
I. Tnopus, JI. C. Ockap, JI. D. Xoce, C. T'. Ucmasns. | hitps://e.lanbook.com/book/90116
— Mockaa : JIMK Ilpecc, 2016. — 210 c. — ISBN (nara obpamenns: 11.05.2025). —
978-5-97060-387-1. TeKcT : ANEeKTPOHHBIM.

11 | UBanbko, A. @. OniepalnOHHBIE CUCTEMBI. URL:
Ipaktukym / A. ®. VBansko, M. A. Usansko, A. B. | https://e.lanbook.com/book/266768
Kypnocosa. — Cankr-IletepOypr : Jlans, 2022. — (nara odpamenus: 11.05.2025). —
132 ¢. — ISBN 978-5-507-44844-9. (MBanbko, A. @. | 1CKCT : HICKTPOHHbI
Onepauunonnslie cucremsl. [Ipaktukym / A. ©.
WBanbko, M. A. UBanbko, A. B. KypHocoBa. —
Cankr-IlerepOypr : Jlans, 2022. — ISBN 978-5-507-
44844-9. — TexkcT : 21eKTpOHHBIN // JIaHb :
AJIEKTPOHHO-O0MbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/266768 (nara
obpamienus: 11.05.2025). — TekcT : AIEKTPOHHBIH.

12 | byouos, C. A. OnepalnroHHbIe CUCTEMBI : yU4eOHOE URL:
noco6ue / C. A. By6HOB, A. A. By6ros, U. 1O. https://e.lanbook.com/book/439643
®dunaros. — Ps3ans : PITPTY, 2024. — 156 ¢. — (nata obpamenus: 11.05.2025). —
ISBN 978-5-9912-1095-9.» (By6HoB, C. A. Texcr : anexTpOHHBIH.
OmneparnioHHble cucTeMbI : yaueOHoe mocodue / C. A.
by6noB, A. A. by6nos, U. 10. ®unaroB. — Ps3ans :
PI'PTY, 2024. — ISBN 978-5-9912-1095-9. — TekcTt
: DJICSKTPOHHBIN // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS
cuctema. — URL:
https://e.lanbook.com/book/439643 (nara
obpamenus: 11.05.2025). — TekcT : 2IeKTPOHHBIH.

13 | Muponos, A. H. CucreMHoe nporpaMMHOe URL:

obecnieuenue : yueOHoe nocodue / A. H. MupoHos,
1O. A. Boposnnos, E. K. MuxaiinoBa. — Mocksa :
PTY MUPDA, 2022. — 216 c. — TekcT :
3JICKTPOHHBIN // JIaHb : AIEeKTPOHHO-OMOINOTEUHAS
cucrema.» (Muponos, A. H. CucremHoe
nporpaMMHoe obecnieueHue : yueobHnoe nmocodue / A.
H. Muponos, 1O. A. Boponuos, E. K. Muxaiinoa. —
Mocksa : PTY MUPDA, 2022. — 216 ¢. — Teker :
AIIEKTPOHHBIH // JIaHb : 2IeKTPOHHO-ONOIHOTEUHAS
cucrema. — URL:
https://e.lanbook.com/book/265712 (nara
obpamenus: 11.05.2025). — TekcT : 2IEKTPOHHBIH .
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(mara obpamenwst: 11.05.2025). —
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6. Ilepeuenp coBpeMEeHHbIX NPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJBb30BAaThCS IPH
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

Odunuaneheiii caiit PYT (MUUAT) (https://www.miit.ru/);

Hayuno-texanueckas oubdnuorexa PYT (MUUT) (http:/library.miit.ru);

Oo6pazoBatenbhas mwiatdopma «kOpaitr» (https://urait.ru/);

O6mue wHPOPMAIMOHHBIE, COPABOYHBIE ¥  TIOMCKOBBIE  CHCTEMBI

«Koncynsrant Ilmoc», «I'apanmy;
DNEeKTpOHHO-0MOIMOTeUHAS cucrema U3/1aTelIbCTBA «JIanb»
(http://e.lanbook.com/);

OnektpoHHas 6ubnuoreka YMI] mo oOpa3oBaHHI0 Ha KENE3HOJOPOKHOM

tpancrnopte (https://umczdt.ru/books/).

7. llepeuyeHb  JNHIICH3UOHHOTO ©  CBOOOJHO  PaCIpPOCTPAHSIEMOTO
MpPOrpaMMHOTO OOECTICUYEeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTrO /111 OCBOCHHUS TUCIUILIIUHBI (MOIYJIs).

Microsoft Internet Explorer (viu apyroit 6paysep);
Omnepanuonnas cucrema Microsoft Windows;
Microsoft Office;

Arduino IDE;

WSL (Ubuntu);

CopelliaSim;

VS Code.

8. Omnucanme MaTepHaIbHO-TEXHUYECKOW 0a3pl, HEOOXOAUMON I
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo JUCIHUILTHHE (MOIYJIIO).

YueOHble ayIUTOPUU ISl TMPOBEACHUS Y4YEOHBIX 3aHATHM, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKON 1 HA0OpamMu IEMOHCTPAITMOHHOTO 000PY/10BaHMUS.

9. ®opma TpOMEKYTOUYHOM aTTECTAIIUMU:

DK3aMeH B 4 ceMecTpe.
3ayer BO 2, 3, 5 cemecTpax.

10. OnieHouHbIE MaTEpHUaIbI.

OreHOYHBIE MaTepHUabl, IPUMEHSIEMBIE TTPU MTPOBEACHUH TPOMEKYTOUHOM
aTTecTanuu, pa3pabaThIBAIOTCS B COOTBETCTBHUU C JIOKATHLHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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