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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucuumummaa «MicroPython namst ycTpoiicTB yMHOro Jo0Ma» BXOOUT B HPOTrpaMMy
OakanaBpuata «lIpukmamnas wuHpopMaruka» 1o HamnpasieHuro 09.03.03 «[Ipuxnagnas
uHpopmMaTuka» M u3ydaercs B S5 cemectpe 3 Kkypca. Hucnummumny peamusyer Kadenpa
MaTEMaTHYeCKOr0 MOJICIMPOBAHUS M MCKYCCTBEHHOTO MHTEJIEKTa. J[MCUMIUIMHA COCTOUT U3 4
pa3zesoB U 9 TeM M HalpaBieHa Ha U3y4yeHUE MPOrpaMMHPOBAHUS MUKPOIPOLECCOPa KOMIIAHUU
Espressif Systems esp32-c3 B cpeme MicroPython. ByayT npenioxeHbl mpakTH4ecKue pabOThI,
HAYMHAas OT MPOCTEHIINX — 3arpy3Kd MPOLIMBKY U MUTaHUA cBeToanooM. COOpKa MpOTOTHUIIOB
Ha MaKeTHBIX IUlaTax MpejrojaraeT OBJaJCHHE HayajdbHBIMU 3HAHUSMH B  00JIACTH
AJIEKTPOTEXHUKHU M HAaBBIKAMU B OOJIACTH MANKH.

[lenbpto OCBOEHUS MUCHUILIMHBI SBJsieTCS (OPMUPOBAHUE Y CTYIACHTOB TEOPETUUYECKUX U

MPAKTUYECKHX HABBIKOB  pa3pabOTKH

IPOTPAMMHOTO  OOECIIEYEHHS MHKPOIPOILIECCOPOB,

HCITIOJIb3YCMbIX IJIs1 aBTOMATU3AlUMK B paMKax IMPOCKTOB YMHOI'O JOMaA.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUITVIMHDBI

OcBoenne aucuumiauHbl «MicroPython s ycTpoHCTB yMHOro 1omMa)» HampaBieHO Ha
(hopMupOBaHHE Y 00YIAIOIIMXCS CIICTYIOIINX KOMITETCHIIUH (4aCTH KOMITCTESHITUH ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXC NPU O0CBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

Indp Konmerenust HNupukatopsl AOCTHZKEHHSl KOMIETEHIHH
(B paMKax JaHHOMW NHUCUMUTUIMHBI)
Cnoco0eH npuMeHsTh
€CTECTBEHHOHAYYHBIC U OIIK-1.1 3HaeT OCHOBBI MAaTeMAaTHKH, (DU3UKHU, BBIYACTUTEIILHON
0O0IIenH)XeHEpHbIE 3HAHUS, TEeXHUKHU U IPOrpaMMHPOBAHUS;
METO/Ibl MaTEMaTUYECKOTO OIIK-1.2 YMeer periath CTaHAapTHBIC TPOPECCHOHANBHBIC 3a7a4l
OIK-1 aHaI3a ¥ MOJICIIUPOBAHHUA, C NPUMEHEHHEM ECTECTBEHHOHAYHBIX U 00111e-NH)XEHEPHBIX
TEOPETHYECKOTO U 3HaHMH, METOJI0B MaTEMaTHYECKOTO aHAIHN3a U MOJIEINPOBaHNS;
SKCIIEPUMEHTAIILHOTO OIIK-1.3 Bnageer HaBbIKaMU TEOPETHUYECKOTO U
WCCIIEJIOBaHMS B 9KCTIEPUMEHTAIILHOTO UCCIIEA0BaHNs OOBEKTOB MPOPECCHOHATEHON
podecCHOHANTBHOM JIeSITEIIbHOCTH;
JIeATeIbHOCTH
OIIK-7.1 3HaeT OCHOBHBIC SI3BIKH IPOTPAMMHUPOBAHHS U paOOTHI C
6a3amMu JaHHBIX, OIIEPALMOHHBIE CHCTEMBI 1 000JI0UKH,
COBpPEMEHHBIE IIPOTPAMMHBIE CPEIbl pa3padoTKU
MHPOPMALMOHHBIX CUCTEM U TEXHOJIOTHUI;
CriocobeH pazpabaTsIBaTh OIIK-7.2 YMeeT NPUMEHATH SI3BIKA IPOTPAMMHUPOBAHUS U pabOTHI
OIK-7 ANTOPUTMBI U TIPOTPAMMBI, ¢ 6a3aMu TaHHBIX, COBPEMEHHBIE IPOrPaMMHBIE CPEIbl pa3paboTKH
MIPUTOHBIE I IPAKTUYECKOTO |MH(POPMAIIMOHHBIX CUCTEM U TEXHOJIOTHH TSl aBTOMATH3AIIH
MIPUMEHEHHUS OM3HEC-TIPOLIECCOB, PEIICHHS IPUKIIAHBIX 33124 PA3THMIHBIX
KJIaCCOB, BeZIeHUs 0a3 JaHHBIX M NH(POPMAMOHHBIX XPaHHIIHIIL,
OIIK-7.3 Bnaneet HaBbIKaMU IPOTrPaMMHUPOBAHUS, OTIAAKH U
TECTUPOBAHUS IPOTOTUIIOB IPOrPAMMHO-TEXHUUECKUX
KOMILJIEKCOB;
I1K-4.1 3HaeT OCHOBBI MPOrPAMMUPOBAHUS; COBPEMEHHBIE
00BEKTHO-OPUEHTHPOBAHHBIE SI3BIKK ITPOTPAMMHUPOBAHNS;
OpraHmsaImoHHoE COBPEMEHHBIE CTPYKTYPHBIE A3bIKH MPOTPAMMUPOBAHH; A3IKH
COBPEMEHHBIX OM3HEC-TIPHUIIOKECHHUI;
[1K-4 TEXHOIIOTHIECKOE OOECHIeueHue [1K-4.2 YMmeet konupoBaTh Ha SA3bIKaX MPOTPAMMUPOBAHIS;
KOJMPOBAHMS HA SI3BIKAX )
HIpOTPaMMHPOBaHHS TECTHPOBATH PE3yAbTAThl KOAUPOBAHMUS, 3
[TK-4.3 Bnageer HaBbIKaMU pa3pabOTKH KoJa HHPOPMAIIMOHHOM
CHCTEMBI; HaBBIKAMHU BepU(HUKAINH K0/1a MHPOPMAITHOHHON
CUCTEMBI;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




Huctunuaa «MicroPython ajist ycTpoicTB yMHOTO JI0Ma» OTHOCUTCS K OJIOKY IO BBIOOPY
61oka 00pa3oBaTENBbHON MPOTPAMMBI BBICILIETO 0Opa30BaHUS.

B pamkax oOpa3oBaresbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOYydaIOIIMECs TaKKe
OCBauMBAIOT JIpyrMe€ JMCLUUIUIMHBl W/WIM  TPAKTUKH, CIIOCOOCTBYIOIME  JIOCTUKEHHUIO
3aIUTAaHUPOBAHHBIX PE3yJIbTATOB OCBOCHUS AUCHUILTUHBI «MicroPython anst ycTpoiicTB ymMHOTO
JOMa».

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux oOocmudiceHuro
3AN1AHUPOBARHbLX pe3)1bmamoe OC60€HUA OMCI/[MI’UZMHbl
IIpepmecrByromue Ilocaenyromue
g Hauvenosanue anﬁlﬁmnHm;’MOI: JIH ﬂncunnnnllll}ll,l/;auoz[ JINA
P KOMIIETEH I " yiam, 0 yJiu,
NPAKTHKH NPAKTHKH
CUMBOJIbHBIE METO/IBI
MaTeMaTHYeCKOTO aHaJIHu3a;
Kubepbe3omacHOCTb
AsreOpa 1 aHaJTUTHYECKast
TPEANPHUSITHS;
reoMeTpusi;
CrnocobeH NpUMEeHSTh NmuranmonHoe
JluckpeTHasi MaTeMaTHKa U
€CTECTBEHHOHAYYHBIC MO/ICITUPOBAHUE;
MaTeMaTuyecKas JIOTHKA,
O0IIeHHKEHEPHbIC 3HAHUS, . NmurarnmonHoe
Teopwust BEpOSITHOCTEH U
METO/Ibl MATEMATHIECKOTO MO/JICITUPOBAHHE CETEBBIX
aHaJIKM3a ¥ MOJICTTUPOBAHHUS MareMarireckas cratucruia, CHCTEM;
OIIK-1 P ’ Teopust KOHEUHBIX TPaQOB; ’
TEOPETHYECKOTO U AwnHanu3 OONbIINX JaHHBIX;
CUMBOJIBHBIE U YUCITICHHBIE METO/IBI
HKCIIEPUMEHTAIBHOTO OKOHOMETPHKA;
UHTETPUPOBAHUS
UCCJIEJIOBaHMUS B . HayuHo-uccrnenoBarenbckas
. nuddepeHInanbHbIX YPaBHCHUH;
npodecCHOHANBHOMN pabora (nosry4eHue
[MTapamurmsl MporpaMMHUPOBaHHS;
JeATEILHOCTH Prsmka: NEPBUYHBIX HABBIKOB HAYYHO-
’ .. | nccnenosarenbckoii paboTHhI);
XUMHS ¥ 9KOJIOTUSL OKPYKaroIei
cpenbl;
Kubepbe3omnacHOCTh
MIPEANPUATHS;
CucTeMbl MOIEPKKH
MIPUHSITHS PELICHUIT;
AJITOPUTMBI U CTPYKTYPbI IAHHBIX;
MmuranunonHoe
CriocobeH pa3zpabaTsIBaTh udposas rpaMOTHOCTB, OCHOBBI
QJITOPUTMBI U ITPOTPAMMBI pOrpaMMHUPOBAHHUS; MOJICITHPOBATHC,
OIIK-7 p porp ’ porp P ’ ITakeTbl CUMBONBHBIX
MPUTOJTHBIE IS [MTapamurmsl MporpaMMHUpOBaHHS; .
BBIYHCIICHHUH B
MPaKTHYECKOTO TPUMEHEHUS WHTennekTyanbHble CUCTEMBI; .
npodeCCHOHATBHOM
JIeSTeNIbHOCTH;
[TapannensHoe
MPOrpaMMHPOBAHHE;
Hay4Ho-uccnenoBarensckast
pabora (nosry4eHue
MIEPBUYHBIX HABHIKOB HAYYHO-
HCCIIEI0BATEIbCKOM pabOTHI);
AJNTOPUTMBI U CTPYKTYPHI IaHHbIX; | HayuHo-uccienoBartenbckas
OpraHu3annoHHOE U Hudposas rpaMOTHOCTE, OCHOBEI | paboTa;
TEXHOJIOTHYECKOE MPOTrpaMMHUPOBAHHUSI; [peaaumniioMHas MpakTUKa,;
IK-4 obecreueHne KOIUPOBaAHUS [udposast rpaMOTHOCTB, Komnvromepuwiii npaxmuxym
Ha SI3BIKaX TEXHOJIOTHSI IPOTPAMMHPOBAHUS; | 1O CHAMUCIUYECKOMY
MIPOTPaMMHPOBAHHS [Tapagurmsl TPOTPaMMHUPOBAHUS; | AHAAU3Y OAHHBIX **,
BBenenue B o0yuenue ¢
TIOJIKPETICHUEM;
Java: 6a30BbIe KOHIETIIIUN
OMOITUOTEKH KIIACCOB,
ITakeThl CHMBOJIBHBIX




IIpenmecrByromue Hocaenywomue
HanmenoBanue pex YOI AYTom
HIudgp JUCIUTITHHBI/MOTYJIH, JUCIUTITHHBI/MOTYJIH,
KoMuereniim NMpPAKTHKH* NpPaKTHKH*
BBIYUCIICHUH B
po¢eCCHOHATBHOMN
JeSITeTHHOCTH;

Practicum in Artificial
Intelligence**;
ITapannensHoe
pOrpaMMHUPOBAHKE;
BBeznenue B poOOTOTEXHHUKY:
0a30Bble ANTOPUTMBL U
METOJIbI;

* - 3aMoJIHAETCS B COOTBETCTBUM ¢ MaTpHueii komnereniuid u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUINHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TpPyA0eMKOCTh AUCIUILTUHBI «MicroPython [uist ycTpOHCTB YMHOTO JIOMay COCTABIISIET «3%» 3aUETHBIC CIMHHIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Bux yueoHoii padoThI BCETO, ak.u. CeMeCST pCEr)
Koumaxmmnas paboma, ax.u. 36 36
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 72 72
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 0 0
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bnu
Homep HaumenoBanue paszgena o
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasiena AUCHHUTLIUHBI %
padoThl
Mukpomnporeccopbl [Tata esp32-c3. [TorsaTHe 00 apXUTEKType PaccmarpuBaercs nnara ESP32-C3 kak ocHOBa 1l yCTpOICTB
Pasnmen 1 |kommanuu Espressif Systems 11 RISC-V. YMHOTO JoMa U 00BsICHSAETCS MpUHIUI paboTsl apxuTekTypbl RISC- | JIK, C3
V, nexaiieil B OCHOBE €€ MUKPOKOHTPOJLIEpa.
3arpyska npomuBKy oT micropython Ha esp32- |[Toka3biBaeTcst IPOIECC MOATOTOBKY IJIAThI K paboTe, a UMEHHO
2.1  |c3 npu NOMOIIM YTHIMTHI esptool. 3arpy3ka npomuBku MicroPython na ESP32-C3 ¢ ucnonszoBanuem | JIK, C3
YTUIIUTHI esptool.
Ludpossie Berxoast GPIO u mogkmouenue k- | OOBsiCHsAETCS TPUHIKI paboThI ¢ nU(poBbiMU BbiBoAaMu GPIO u
MicroPython u ynpasienue 2.2 |HuM nepudepu. PaccMaTPUBAIOTCS CITOCOOBI MOKIIOUCHUS K HUM Pa3IHYHbBIX JIK, C3
(pPOBBIM BXOJaMH U HCIIOJTHUTEIILHBIX YCTPOHCTB M JaTYHKOB.
Paznen 2 >
BeIxogoM GPIO Amnanoro-udpposoit npeodpazoBatens (ADC) |PaccmarpuBaercst HCIIOIB30BaHNE BCTPOSHHOTO aHAJIOTO-

2.3 |maBeBomax GPIO. mudposoro npeodpaszoBatens (ADC) mis cauteiBanus aHanoroseix | JIK, C3
curnanos ¢ BeiBo1oB GPIO.

OOBSICHSIOTCSI OCHOBBI ACHHXPOHHOTO ITPOTPaMMHPOBAHNS B
AcuHXpOHHOE IporpamMmmupoBanue B Python

24 MicroPython st 3 peKTHBHOTO BBITIOTHEHUS OJHOBPEMEHHBIX JIK, C3
3a7a4 0e3 OJIOKHPOBKH OCHOBHOTO TIOTOKA BBITTOJTHEHMS.
3akon OMa U ero NpUMeHEHHE B PaccmatpuBaetcs 3akoH OMa Kak OCHOBA JUIsl pacyeTa
3.1 |cxemorexHuke. CONPOTHUBIEHHS U UX JIEKTPUUECKUX LIeTIeH, a TaKXKe ToKa3bIBaeTcs, Kak npuMensts ero | JIK, C3
MapKHPOBKa. Ha MTPAKTHKE U ONPEAEIISITh HOMUHAJ PE3UCTOPOB IO MapKHUPOBKE.
OCHOBBI IEKTPOTEXHUKH =
Paznmen 3 OO0bsIcHIETCA HAa3HAYEHUE ONTPOHOB U Pelie IS TaTbBaHUIECKOM
32 Onropsseska u pene. Ludpatops! u Pa3BA3KH M KOMMYTAITH HATPY3KH, a TAK)KE MOKA3BIBAIOTCS K. C3
' JemuppaTopsl. MIPUHITUITEI pabOTHI MU(PATOPOB U AEUPPATOPOB I 00pabOTKH ’
CHTHAJIOB.
PaccmarpuBaetcs nerkoBecHsIi mpotokost MQTT, oObsicHseTcst ero
41 ITpotoxon MQTT APXUTEKTYpPa «U3aTEIb-TIOANMCUYHAK» U IIOKA3BIBAETCS €ro K. C3
MIpUMEHEeHHe JJIs1 OOMeHa TaHHBIMH MEXTy YCTPOHCTBAMU YMHOTO ’
VY naneHHoe ynpaBieHue
Pa3znen 4 |ycTpoiicTBamMu yMHOTo J0Ma JOMA.
OObsicHAIOTCS: BO3MOXHOCTH TexHosornu Bluetooth Low Energy
42 Bluetooth ¢ Hu3kuM sHEpronoTpedieHeM (BLE) ns opranuzanuy 0ecripoBOJHOM CBSI3H, a TAKKe JIK, C3

TOKa3bIBACTCA €€ UCIIOJIb30BAHUC 114 YIPABJIICHUA U MOHUTOPHHIA
yCTpOﬁCTB C HU3KHUM 3HepFOHOTpe6J'ICHI/IeM.

* - 3anonaseTcs Toiabko mo OUHOW dopme oOyuenus: JIK — nexyuu; JIP — nabopamopusie pabomul; C3 — npakmuueckue/CeMunapcKue 3aHamusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1Jis1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HE0OXOAUMOCTH)

AyauTopus Ui IPOBEICHUS 3aHATUN
JIEKIIMOHHOI'O THUIIA, OCHAILIEHHAs

Kommbrotep/HOyTOYK C©
noctyrnom cetu MHTepHeT
1 3JICKTPOHHO-

JleknmoHHas KOMIUICKTOM CIICIIHAIM3UPOBAHHON MeOeIn; | 00pa3oBaTeIIbHOU cpesie
JOCKOM (3KpaHOM) U TEXHUYECKUMU VYHuBepcurera, Opaysep,
CpelCcTBaMU MYJbTUMEINA IPE3CHTALIMI. ITO nna nmpocmotpa PDF,
Snanexc TememocT.
AyauTopus Juisl IPOBEICHUS 3aHATUN
CEMHUHAPCKOTr0 THUIIA, TPYIIIOBLIX U
I/IH,Z[I/IBI/Ip,I( AJIbHBIX K(’)HEyJ'ILTaL[I/Iﬁ TEKYILIETO MaKerras nata ESP32-C3
KOHT 011;]1/1 IPOMEXK O}iIHofI aTTéCTaI}III/LIIII/I ESP32 SuperMini WiFi
CemuHapckas p P T ’ Bluetooth; maketnas miata
OCHAIIleHHAasA KOMILIEKTOM o
N 0/ MaiKy; CBETOAUObI U
CHeIMaTU3UPOBAHHON MeOeH U
COMPOTHUBIICHUS
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEANA
IIPE3CHTALNMN.
Aynutopus s caMOCTOATEILHON Pa0OThI
og . anﬁll/IXi[ﬂ (moxer PICHOJIIBOBSEI)C?I ISt Makerras niara ESP32-C3
Tl e 2 ESP32 SuperMini WiFi
. | IpOBeIEHNs CEMUHAPCKUX 3aHATUN U
CaMOCTOSITEILHOM . Bluetooth; makeTrHas miata
KOHCYJIbTAIINH), OCHAIIIEHHAs! KOMIUIEKTOM -
paboTsl MOJ1 MaKKy; CBETOAUOIBI U

CreLUaNIN3UPOBaHHON MeOenu U
KoMibroTepami ¢ goctynoM B QUOC.

COIIPOTUBJICHUA

* - ayIUTOpHS JAJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIBHO!

7.  YYEBHO-METOJWYECKOE
JTACHMIIMHBI

OcnosHas numepamypa:
1. benn Y. MicroPython st MukpokonTposiepoB u npoektoB [oT. Mocksa, 2024
2. Cnanzep I'. MicroPython st MukpokoHTposuiepoB. Mocksa, 2019
Hononnumenvnas aumepamypa:
1. Uurepnperarop RISC-V
(https://www.cs.cornell.edu/courses/cs3410/2019sp/riscv/interpreter/#
Pecypcel ungopmayuonno-menekoMmyHuKayuoHnou cemu « umepnempy:
1. O9bC PYIH u croponnue 3bC, Kk KOTOPBIM CTyI€HTHl YHUBEPCUTETA UMEIOT JOCTYII
HAa OCHOBaHUH 3aKJIIOYEHHBIX IOTOBOPOB
- DnekTpoHHO-0mbMoTeunas cucrema PYJIH — ObC PY JIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas 6ubiaroreka onnain» http://www.biblioclub.ru
- OBC «Opaiit» http://www.biblio-online.ru
- ObC «KoHcynpTaHT cTyeHTay www.studentlibrary.ru
- OBC «3nanuym» https://znanium.ru/
2. ba3bl JaHHBIX ¥ TOMCKOBBIE CHCTEMBI

n MNHPOPMAIIMOHHOE

OBECIIEYEHUME




- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a nannbix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansi 015 camocmoamenbHol pabomsl 00Y4arOWUXcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAS ™!

1. Kypc nekuuii no nuctmmianae «MicroPython nist ycTpoiicTB yMHOTO JOMaY.

* - Bce y4eOHO-METOIUYECKUE MATePUANIBI JJII CAMOCTOSATEIBHONW PaboThl 00yJatOmuXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAAKOM Ha cTpaHulle quciuruimabl B TYUC!
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